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how to use eern 
The 34th ,edition of EEM is arranged in four volumes 
each composed of related Product Sections. For user 
convenience, each volume contains its own Product. 
Index and Directory (green pages) and its own 
Manufacturers and Sales Offices Directory (yellow 
pages). Every Product Heading and every manufacturer 
of electronic products is listed in each volume. Where, 
however, the Product Section is assigned to a volume 
other than that in use, a cross reference is made to the 
appropriate volume for further informption. 
To locate a specific product. Start by choosing the 
volume whose title describes the class of electronic 
product you are seeking. If you are not sure which 
volume is appropriate, pick up the first one at hand and 

look up the product heading in the green pages. There 
you will find either a list of that product's manufacturers 
.oryou will be r~ferred to the proper volume. All products 
are identified by their generic terms. Please read the 
instructions on the first page of each section. 
Manufacturers with catalog data pages in this edition of 
EEM appear in boldface type and page numbers are 
shown. Manufacturers appearing in lightface type have 
submitted verifying evidence that they supply the 
products shown. When you have located a product of 
interest, turn to the page(s) shown for further 
information. You will find these pages in each volume in 
the appropriate sections. 

product selection guides 
There are 35 Product Selection Guides included in this 

. edition of EEM. They are located on the first pages of 
the Product Section to which they apply. Use these 

guides for basic selection parameters and then go to the 
EEM pages shown in the guide for more detailed 
information. 

product selection index eern 
Product Section Guide 

1100 Amplifier Assemblies, Instrumentation 
1200 Antennas & Accessories 
1300 Audio EqUipment & Accessories 
1400' Cabinets. Enclosures, Racks, & Chassis 
1500' Capacitors 
1600 Chemical Compounds 

(Adhesives, Cleaners, CoatingE) 
1700 Circuit Boards (Printed), Materials, & Accessories 
1800' Coils, Chokes, & Inductors 
1850 Cores, Magnets, & Ferrites 
1900 Communications & Telemetry Equipment 
2000 Computer Peripheral Equipment 
2025 Computers (MinilMicrolBoards) 
2050 Computer Software 
2100' Connectors, Terminals, & Sockets 
2200 Control Systems &, Components 
2;300' Crystals, Oscillators, Crystal & 

Piezoelectric Filters 
2325 Data Acquisition!Handling Systems & Accessories 
2350' Delay Lines 
2400' Panel Hardware (Bezels, Dials, Knobs, etc.) 
2440' Military Components and EqUipment 
2450' Displays, Readouts, & CRTs 
2460' Lamps, Lights, & Indicators 
2475' Fiber Optic EqUipment & Accessories 
2500 Hardware & Mechanical Components 
2550 Environmental Test Equipment 
2600' Fans, Blowers, Cooling EqUipment, & 

Heat Exchangers 
2700' Filters, Power 
2750' Filters, Signal 
2900' Instruments, Test & Measuring 
2950', Panel Meters (Al)alog & Digital) 
2975' Instruments, Oscilloscopes 
3000 Instruments, Graphic Recording 
3100 Insulators & Insulating Matelials 
3130 Integrated Circuits, Hybrid Circuits, & 

Function Modules 
3200' Interconnection Systems (Backpanels, Card 

Holders, & Packaging Systems) 
3450' Microwave Components, Systems, & EqUipment 
3500' Motors, Olives, & Rot~ting Equipment 
3700 Electro-optical Equipment 
'3900' Batteries 
4000- Power Supplies, DC 
4050' Power Supplies, AC 
4100 Production Equipment & Manufacturing Services 
4200 Prototype Boards, Kits, & Design Aids 
4300' Protective Components (Fuses, Circuit Breakers, etc.) 
4500' Relays 
4525 Shields & Shielding 
4550' Solenoids 
4600 Soldering & Desoldering EqUipment 
4700' Resistors 
4750' Potentiometers, Trimmers, Controls, & Rheostats 
4800' Discrete Semiconductors 
4900, Servomechanisms & Robotic Eq~ipmeni 
5100' Switches 
5150' Keyboards & Keypads 
5300' Thermal Components 
5400 Tools (Manual & Power) 
5500' Transducers & Encoders 
5600' Transformers 
6000' Wire & Cable 

• A Product Selection Guide precedes these Product Sections 

0~~g 

Vol.B Vol.C Vol. 0 

0'1002 
1)01020 
1)01024 

C'1002 

C'1145 
C'1147 

1)01067 
1)01079 
0'1120 
0'1123 

C'1155 
1)01126 

0·1144 

. C'1582 
&1002 
B'1032 
8'1134 
&1214 

C·1595 
1)01200 

C'1600 

1)01206 
0·1340 
0'1406 
D'1415 

C'1670 

C'1678 

&1232 
&1319 

1)01426 
0·1500 
0'2146 
0-2234 

C'1685 
&1346 
&1396 

C'1686 
&1614 

C'1701 

D0 2240 
&1638 
&1794 
&1830 

C'170Z 
&1872 

C'1704 

sales offices 
Main Sales Office 
Hearst Business Communications, Inc. 
645 Stewart Avenue 
Garden City, NY 11530 
(516) 227-1300 
FAX: (516)227-1901 

New England 
Hearst Business Communications, Inc. 
20 William Street, Suite G5 
Wellesley, MA 02181 
(617) 239-1333 
FAX: (617) 239-0558 

New York, New Jersey & 
Southern Connecticut 
The Druker Company 
Research Park 
338 Wan Street 
Princeton, NJ 08540 
(609) 921-3686 
FAX: (609) 921-1853 

Pennsylvania & Southeast 
The Gittelman Company 
Lee Park 
1100 E. Hector Street 
Suite 415 
Conshohocken, PA 19428 
(215) 941-0600 
FAX: (215) 941~0335 

Midwest 
Patlis/3M 
1'161 N. Cicero Avenue 
Lincolnwood, IL 60646 
(708) 679-1100 
FAX: (708)679-5926 

Southern California/ 
Nevada, Arizona, Utah & New Mexico 
Media West 
202 Fashion Lane, Suite 207 
Tustin, CA 92680 
(714)832-5005 
FAX: (714) 544-7849 

Northern California/ 
Pacific Northwest/Colorado 
Hearst Business Communications, Inc. 
1333 Lawrence Expressway, Suite 255 
Santa Clara, CA 95051 
(408) 249-6800 
FAX (408) 249-1384 

Canada 
Hearst Business Communications, Inc. 
20 William Street, Suite G5 
Wellesley, MA 02181 
(617) 239-1333 
FAX: (617) 239-0558 

Japan 
Interpress Inc. 
Yamaji Sanbancho Bldg. 5th Floor 
5-24, Sanbancho, Chiyoda-ku 

rl~j3J~~-2331 
FAX: 81-33-234-2380 

Europe 
Hearst Business Communications, Inc. 
645 Stewari Avenue 
Garden City, NY 11530 
(516) 2271300 . 
FAX: (516) 227-1901 



advertisers' index 
To find a specific manufacturer's data pages, an 
alphabetical index of EEM participants appears in EEM 
starting on page A·4 of Volume A and on pages 8 0 4, 
C·4 and D·4 of the other volumes. 

trademark and 
logolinder directories 
A comprehensive Trademark Directory is included with 
Volume C. The EEM Logofinder shows the symbols and 
graphics used by manufacturers as identifiers on their 
products Use these pages to locate manufacturers of 
specific trademarks and logos. 

manufacturers' index 
In the EEM yellow pages you will find pertinent details on 
all manufacturers listed in EEM including local sales 
offices and/or distributors. Please refer to the 

detailed instructions on the first page of the 
EEM yellow pages for additional information. 

10 order a product found in eelTl 
When you have located the product that suits your needs. 
call the manufacturer or the local sales rep or distributor 
as shown in the EEM yellow pages. Give the EEM data 

page number and specs from that page. You and the 
supplier will be talking on the same wave length which 
should simplify your ordering and buying. 

10 lile manufacturers' catalogs and data 
The EEM File System is revised and updated to reflect 
changes in EEM itself. Each new EEM File System 
contains a complete Product Index. This index tells you 
where to file which catalog. It also contains a cross 
reference identifying what should be filed in each section. 
In order to use the EEM File System all you need is a 
supply of standard letter size, third-cut manila file folders. 
You then use the pressure sensitive labels which are 
supplied with the system to go irito as much detail as you 
want or need. 
Each label fits the third-cut file folder exactly. There are 
over 300 of these labels in each system: one for the 

index, one each for the EEM Product Sections, 24 for the 
alphabetical file of multiproduct catalogs, plus more than 
200 additional labels for system expansion. The EEM File 
System also includes Cross ReferP-nc~ Cards so yOP ~'1n 
quickly and easily find multiproduct catalogs. The EEM 
File System is complete and can save you countless hours 
of time and thousands of dollars. Send your check for 
$25.00 to: EEM File System, 645 Stewart Ave., Garden 
City, NY 11530 and we'll absorb postage and handling. 
Send a purchase order and add $5.00 for postage 
and handling. NY, CA and MA residents, please 
add sales tax. 
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91 
92 Alphabetical Index 
of Manufacturers 
Cata· . log Dages' This index provides an alphabetical listing of l! Ci manufacturers. pages and Where to find them 

A 

AAK Corp ....•.•................... Do1507-1510 
Aalpha Precision, Pacific Resistor Co. .. .. A.1837 
MVIO Engineering, Inc. .................. C.1604 
Abacus Controls Inc. ............... 0·2149-2151 

, Abbott Electronics ....... ',' .......... 0.1523-1543 , 
Abbott Technologies, Inc, Tr~rmer Division 

.......•.....•...... A·2134-2149;0·2152-2153 
Abbott Technologies, Inc. Power SUpplies Division 

.............•... 0·1511,1513-1521,2152-2153 
ABL Electronics Supply, Inc. ... C·1155,1710-1713 
AccuIech Benchmark Services ..... Do 1024-1026 
Acme Electric Corporation 

....................... 0'1544-1547,2154-2155 
Acopian Technical Company ....... Dol549-1578 
Active Control Instrumentation ............ 0·1126 
ADC Telecommunications, Inc. ...... C·1157-1159 
Adtech Power Inc. .................. 0·158D-1583 
Advance Conversion Devices Co.Unit of Transitor 

DYes., Inc. ........................ 0·2156-2159 
Advanced Analog, Intech ................. Dol548 
Advanced Components Inds., Inc., Spitznagel GmbH 

...... : ....•.•............ A.2150-2151; 801492. 
Advanced Control Sys. ................... Do 1127 
Advanced Electronic Packaging ... . . . . . .. A·1719 
Advanced High Voltage Co. Inc. . . . . . . . . .. Do1579 
Advanced Input Devices .................. 801795 
Advanced Systems Concepts, Inc. ........ 0.1144 
Advanced Technology Company ... 801235-1237; 

. 001605-1608 
Ad-Vance Magnetics, Inc. ................. C·l686 
Advantest America, Inc. ............. 0.1214-1215 
Aeroflex Laboratories Inc., ARX, Inc. ........... . 

A·172D-1721 
Aerovox Inc. .. ' ............................ A·1618 
AirBom..lnc. .............................. C·1160 
Air Electro Inc. ............................ 001280 
Airflyte Elctrns. Co. .. .. . .. .. .. .. .... 80 1238-1243 
Airpax-cambridge Division, A North American Philips 

Co ...................................... 801348 
Airpax-Ch~ire Division, A North American Philips 

Co. ..... : ...................... B.1875; Do1128 
Airpax-Frederk:k Division, A North American Philips 

Co. ..................................... B·1832 
Airpax-Intematlonal Division, A North American 

Philips Co ..................... B.1875; 0.1128 
Airpax Sensor DiY. A North American Philips Co. 

................................ B.1875; Dol128 
A.J.'s Power Source ...................... 0·1584 
Albar, Inc. . . . . .. .. . . . . . . . .. .. .. .. . .. .. . . .. A.2152 
Alden Products Co. ................. C.1161-1163 
A.LE. Sys., Inc. ............................ 0.1604 
Alexander Batteries, New Product/OEM Oivison 

......................................... Dol430 
Alexander Manufacturing Company ....... Dol430 
Allen Avionics, Inc. ................. A.1494, 1653 
Allen Co. Inc., Robert G .............. A.l 008-1 009, 

1839-1642 
Allied Controls Incorporated ........ 80 1400-1403 
Altair Exchange Corporation ........ B·l 034-1 036 
Allech Corp. ... 80 1349, 1643; C·l 008-1 007, 1148, 

1164-1171 
Amber IneIs., Inc. .......................... 801351 
Amco Engin~ring ............ C.1008-1011, 1609 
Amecon, Inc. ..... A.ll54, 1156-1156,2154-2165 
AME Corporation ......................... B.l644 
Amerace Corporation ............... C'1307-1309 
American Aerospace Controls ...... 801876-1877, 
American Mum, Formerly American Automaticn & 

Arium .................................. Do1217 
American Control Technology, Inc ......... 801645 
American Magnetics Corporation, Group 4 

.......................................... Dol079 
American Microsemiconductor, Inc ........ A·2083 
American Relays, Inc. ............... B.1404-1408 

American Zettler. ........... A.2167; B.1410-1413 
AMITRON, American Micro-Tronix, Inc. . .. A.1643 
Amkey ............................. B·1796-1797 
AMP ., .............. B.1646-1647;C.1173-1273 
Amperite eo. Inc. ......................... 801414 
Amplifier Research ..... 0·1002-1003,1020-1021 
Amuneal Manufacturing Corp. .. . . . . . . . . .. 00 1687 
Analogic Corp. Data Conversion Prods. Grp. 

.................................... Dol145-1148 
Analog Modules, Inc. .......... .. .. .. .. ... 0·1004 
Anco Electronics, Inc. ..................... Do 1 080 
AND, William J. Purdy Co ............ Bol 038-1 039, 

1137-1139 
Anderson ElectroniCS ............... A·1304-1305 
Andon Elctrns. Corp. ................ C·1274-1279 
Ango Electronics Corp. ................... 001012 
Angstrohm Precision, Inc., A Company of Vishay 

............................. Aol644-1645, 2015 
Anritsu ............................. 001218-1219 
A. P. Circuit ............................... A.1654 
Apex Microtechnology Corp .... 0.1005-1007,1598 
Apollo Display Technologies, Inc. ......... B·1040 
Applieq Power Conversion, Technology Dynamics, 

Inc. .. .... .. .. .. .. .. .. .. .. .. .. .... 001588-1593 
Approved Purification Corp. ............... B.1678 
APX-Arstan Products ............... A·2168-2169; 

0·1594-1597 
Area Electronics .................... Aol655-1657 
Arealectric Corp. .................... B·1141, 1648 
Aries Electronics .. A.1722; 801649; C·1281-1288 
Armblir Industries, Inc. .................... A.l0l1 
Arnold Magnetics ................... 0·1599-1603 
Aromal Corp. Matsushita Electrical Works Ltd. 

....................... 801415-1427,1650-1651 
ASC ................................ A·l012-1018 
Ascent Power Technology ................ 001605 
Asian Computer Corporation .'.. . . .. 0·1585-1567 
Associated Research, Inc. .......... 0·1220-1221 
Astec America ...................... 0.1606-1613 
Astto-Med, Inc. ..................... 0·1415-1418 
Astro Tool Corp. .......................... C·1702 
AT&T Microelectronics ............. A·2170-2173; 

0·1615-1617 
Atlas/Soundolier ......................... C.l013 
Atlee Inc. ........................... C·1014, 1679 
Augat, Inc. Interconnection Products Group 

................................... C·1290-1291 
Ault, Incorporated ................... 0.1618-1619 
Autec Power Systems .............. 0.1620-1624 
Automatic Coil Corp. A DSG Company 

................. A·1159-1163, 1495-1498, 2174 
Automatic Timing & Controls Co. ......... 0·1129 
Automotion, Inc ........................... 801245 
Avel-Lindberg Inc .......... A.2175-2177; 001625 
Avens Corp. ........................ A.1658-1660 
Avex Electronics ................... 0 01431-1433 
Avionic Instruments ......... . . . . . .. Do2160-2166 
AYlech Electrosystems Ltd. ............... 0.1222 
Aztec Industries, Inc. ...................... Bo1799 

B 

Babcock, Inc. ............................. B·1041 
BabcoCk Display Products, Inc. A Subsidiary of 

Babcock, Inc. ........................... B·1041 
Ball Corp., Efratom OiYision ............... A·1307 
B & K Precision, Maxtec International Corp 

....................... Do 1223-1225, 1407, 1626 
Barnes Engineering Oiv, EDO Corporation 

........................................... A·1357 
Basler Elec. Electronic Product Group .... Do 1627 
Battery Engineering, Inc. .................. 0·1435 
Battery Specialities ....................... Do 1438 
Beau Products DiY. Vernilron Corp. .. C·1292-1294 
Beckman Industrial Corp. Affiliate of Emerson 

Electric Co ................. A·1647, 2016-2017 
Behlman Electronics, Inc. ........... 002168-2175 

BEl Motion Systems Company, Corporate Off. 
................................... 801879-1881 

BEl Motion Systems Company, Computer Products 
Div ..................................... 801879 

BEl Motion Systems Company, Oigilat Products Div. 
............. : ........... ; ............... 801679 

BEl Motion Systems Company, Industrial· Encoder 
Oiv ..................................... 801879 

BEl Motion Systems Company, Itek Encoder Oiv . 
................................... 801879-1881 

BEl Motion Systems Company, Kimco Magnetics Oiv. 
.......................................... 801879 

BEl Motion Systems Company, Chatsworth Encoder 
DiY ..................................... 801879 

Bel Fuse ......... A·1492, 1499-1528, 2178-2181; 
B.1346, 1352-1355; Do 1629-1630 

Bell, Floyd, Inc. ..................... 0.1028-1029 
Bel~ F. W., Inc. ....... 6.1882; 0·1130, 1226-1228 
Bellinds. J. W. Miller Oiv. ........... A.1164-1169 
Belmont Instrument Corp. . ........ : ....•. Do2176 
Bergquist ............. 6·1600-1801; C.1670-1673, 

1714-1715· 
Berkeley Nucleonics Corp. ................. 0.1229 
Bertan Assocs ..................... Dol631-1636 
Bertsch u.s. ........................ 801246-1247 
Best Power Technology, Inc .............. 0.21n 
Best Technology Inc. ...................... B.I833 
Betatherm Corp. .................... 801834-1837 
Bey Electric, Inc. .......................... A02182 
BG Electronics, EPC Corp. ................ 0.1061 
B-G Instruments, Inc. ..................... Do1061 , 
BH Electronics, Inc. ..... A.1170-1171, 2164-2185 
Bicron Electronics ... A.2186-2187; 801615, 1883 
Bivar, Inc. .................................. C.l015 
Blatek, Inc. ............................... 801885 
Bliley Electric Co .................... A·1308-1317 
Bodine Electric Company ................. 801248 
Bomar Crystal Company ........... A·1318-132O 
Bopla Enclosures ... ; ........... ' ......... C·l016 
Bosch, Robert, Corp. ...................... Bo1429 
Bourns, Inc., Electronic Components SIs. 

................. Aol648-1849, 2012, 2018-2029 
Brill Electronics 

.......... A.1676, 1646, 2044, 2196, 2240, 2370; 
6·1168, 1250, 1428, 1536, 1580, 1674, 1744, 

1844; 001042, 1295, 1507, 1744, 1803; Dol137, 
1298,1314 

Brim Electronics .... ,. .............. 001716-1725 
BTC Electronic Components ....... 001296-1306 
Buchanan, Amerace Corporation ... Co1307-1309 
Buckeye Stamping Co. .... .. .. .. .. . . .. ... C·l017 
BURGESS-SAIA, Inc .......... 801249,1652-1653 
Burr-Brown Corp. ................... 0 0 1637-1639 

C 

cableform Inc .............. Ao1850-1851; Dol840 
cabletest International Inc. .. .. .. ... Do 1230-1233 
Cabtron Systems, Inc. .................... C·l018 
CAC Microcircuits Inc. Bel Fuse .......... A·1723 
caddell-Burns Mfg. ................. Ao1172-1188 
Caddock Electronics, Inc. ........... A·1852-1879 
calex Mfg. eo. Inc. ........... 0·1 008, 1641-1648 
California Instruments Corp. ........ Do2179-2181 
Calmark Corp.· ............................ C·l019 
C & CJetronic, Inc ...... A·2188; C·1393; Do1652 
C & K Components, Inc. .................. 801655 
C & K Components, Inc. .................. 801654 
Canon U.s.A., EicIm. Comps. Oiv. ... B.1888-1887 
Canyon Elctms. .......................... B.1043 
Capitol SwitCh !nc ......................... 801656 
The Carborundum Company, Electric Products 

................................... A·188D-1881 
Carlingswitch, Inc. ...... B·1358-1359, 1657-1659 
Caton Connector Corp .............. C.1311-1315 
CBM America Corp. ...... .. .. .. .... Dol 062-1 083 
CCP/Technical Devices .................. 0·1649 
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CEC Electronics Corp ............... D.1650-1651 
CeU-COn, Inc. ............................. D·1436 
Centronic, Inc., The Morgan Crucible Company, Spec. 

Matis. & Tech Division ................ 8-1322 
Champion Technologies, Inc. ............. A·1321 
Chatsworth Data Corporation ............. D-1234 
Cherokee Intemational, Inc, COle Industries 

.................................. D·1653-1657 
Cherry Electrical Products, Cherry Corporation 

................. 8·1044-1045,1661-1665,1802 
Chesterfield Products, Inc ........... 11.01661 .. 1663 
Chicago Condenser Corp ................. AoiCi9 
Chloride Electro Networks, Chloride Power 

Electronics, Inc. .. ....... ",,02189; D-1II,58, 2182 
Chomerics, Inc.:WH Grace & Co. . ........ C· '1674 
Chroma/ox Inslrs. & Controls ............. D·1131 
Chrono-Iog Corp. ......................... D-l01>4 
Circuit Assembly Corp. . ........... C-1316-1322 
Cirlis Systems Corp ....................... D·1235 
C.P. Clare Corp .............. B·1300, 1430-143'1 
Clarke-Hess Communicalions r~esearctl Corp. 

.................................. D·1236-1237 
Clarosta! MIg. Co., Inc., Hawker Siddeley, PlC. 

.. .. .... ...... ................. A·2030; 6·1888 
Clifton Precision,litton Systems, Inc ...... fj·1251 
CML MACARR, A Marine Electric Svstems Co. 

..................... , ............... " 0-1 DOG 
Coax Connection ... ..................... C·j 155 
Coilcraft ........... , .... , ........... 11.-1187-1192 
Colber Corp. "...................... A'1882-1883 
Cole Instrument Corp. . ... , ......... ,..... B-HlGtl 
Collmer Semiconductor, inc ...... A.2085; D·1659 
Colorado Crystal Corp. . ................ ,. A·1322 
Camelot', inc ........................ ,. 11,-1:-12:1 
Comm Can Connectors Inc, ....... ...... C·1323 
Communication Coil Inc. . ..... A·,193, 1665, 2190 
Communications lnstruments, inc ... B~"l432-i·,'l,3H 
Compac ."..... ..... .. (>1~)21-iO.?'5 
Compact Power Company . Dr, 2'~ ~3,3 
Component Research Co. 100 ....... A·l022 .. 'i050 
Computer Components, Inc. .............. 8-1399 
Computer Conversions Corp. ....... D.1150-11 51 
Computer Products lnc" Power Conversion America 

" ...... " ................ ," D"i500,166H1379 
Computron Display Syutoms, Xcel f.:orporaliol1 

................................ , 8·1()57 
r.ornu~ ~n~P1j'nl31:inn~! 1=\,) 1 Rifi~ 
Concord Electronics CC'PO,,,tiOli 

...... , ........................ (> j 324-1325, 1595 
Condenser Products Corp. .. . .. .. . .. . .... A· Hl51 
Condor O.C. Power Supplies, inc. ... n·161l0-j61l!) 
Connector Corp. ..................... C·1326-132·7 
Connectronics Corp. ...................... C·1328 
Connor-Winfield Corp. , ............ ' A·1324-1327 
Consolidated Electron~c Wire & Cab!", 

••••••• " ••• _ ••••••••••••• ' •• 0 •••••• C,,1i'2&1743 
Contaq Technologies Corp ... , ......... , .. 8·18S;;' 
Controlled Power Co. ............... D-2185-2169 
Control Sciences, Inc. .. ............ [)·1152-1157 
Control Technology Co., Inc ......... 0·2240-2241 
Conversion Devices, Inc, ........... 0·1690-'1691 
Converter Concepts, Inc. . . . . . . . . . .. D·1692-1693 
Corcom,lnc .......... A-16iO-16i 1; C.1330-1331 
Corneli-Dubilier Elctrns. (IntI. SiS., Dislbn. 

Warehouse) ............ A·l052-1053; 13·143» 
Comeil-Dubilier Elctms. (Corporate Headquarters) 

.... " .... " ....................... A·l052-1053 
Cortron Inc. ... "" .. " .... " .............. S·180a 
Colo Wabash, Kearney National Corporation 

.............................. , .... S·1441-1445 
Cramer Coil & Transformer Co., Inc. ........... . 

A·2191-2193 
Crilerion insirs., Ud ........... D· i23&-i28i!, 1b94 
CRL Components, Inc., Roxboro Group ... A.20::rl; 

8·1669-1672 
CR Magnetics, Inc. (Formerly Currenl Ring Co., Inc.) 

......................................... A·2194 
Crosspoint, Div. ollnlo-Lite Corp .......... 8.1673 
Crouzet COl'pOration .... 8-1252-1253, 1446-1448, 

1675 
Crydom Company ... Ao 2086-2092; 801450-1455 
CSS/Taiwan K::bo Bo.tlc;:;~ Co., Ltd. ....... D~1437 
CSI Capacitors, CSI Technologies ........ A·l055 
CTI Electronics ........................... 1)0 1 085 
CTS Corporation ... ; ... A.1326-1351, 1884-1885; 

8-1676-1877;0.1030 
CTS Corp.,Electrocomponenis business unit 

(Formerly Elkhart Div.) .. So167S-l6n; 0.1030 
CTS Corp., Frequency Controls business unit, 

(Formerly Knights Div.) ........... A.1328-1351 
CTS Corp, Resistor Network business unit, (Formerly 

CTS Corp., Berne Div,) ........... A·1884-1885 
CUI Stack Inc. ............. A·2195; 0·1031, 1695 
Curtis Instruments, Inc. ...... .. . .. .. .. . ... 0·1132 
Custom Coils Inc. ........................ A·2197 
Custom Power Systems , ........ :........ 0·1697 
Cut Craft, Inc ........................ C.1675, 1688 
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CWlnduslries ... "" .. B·1010-1011,1678-1619; 
C·1332-1333 

CYTEC Corp .... """" ..... ,,",, ...... D·1240 

D 

DabtJ!'!'l ';:Iectronics & Cable Corp .... C·17~5·1i'51 
Dale Electronics, Inc., Columbus Dill. 

.. .. ... ... "'·11 94-1 200, 1352-1355, 1886-1908, 
2032-2037, 2198-·2199; 13,1046-1048, 

HIS9·1841; C·1335 
Dale Cle-ciwnics, InG., EI Paso Div. . .. S-1839-184'1 
Dale Eleclronics, Inc., Norfolk Div, ... A·la9H B99 
O<,.Ie Electronics, Inc, Tempe Div. 

........................ A·1352-1355, 2032-2035 
Dale Eleclronics, Inc., Yankton Div. 

.. A-H94-1100, 1196-1199,2198; C-1334-1335 
Dallas Semiconductor .............. A·1529-1531 
D & .E Power, Inc. ................... D·1698-1699 
Daniels Manufacturing Corp .......... , .... C·1703 
Data Delay Device" ................ A·1532-1 548 
Data Display Pmducts ...... . ...... B·1142-114..1', 
Data Instruments, Inc ..................... B01B91 
Delak Corp. .. ..... ::;'1563, 1 £85 
DataLux Corp ........ , .................... B.i304 
Dat" Mega Inc., Mega Data 0- i 087-'1089 
Data Ray CO'll. ....... .............. 9·105(J-l053 
Datel, inc ........................ D·1158-1162 
Datum Timing, Datum Inc. 

........ , .............. D-1067, 1120, 1164-t 167 
OGllnc ........................ 8·'1054; 0·1342 
[)OIK Elry~ar\)nir.s, jrec, ............... C-1337 -1345 
Del Elclms. CQrp .............. A.l056-I057, 2200; 

0·j700-·1705 
Del,e\l'21~) C~~t!", American Precis~l..,n ~ndg, ~nc. 

.. ....................... .. ... ,J.\·1202-12{)" 
DeUH P'ooucis COlporation ......... A·1612-1Bi3; 

C-1346, Hl'iIJ-Hlll; 0·1706-170-1 
0811rol (""llmi£' ..... &1.456-1457, '1616-1\;19 
r.Jf;n&~~i o;'~ C{)lporation, Densit;-on lnterna1ional 

........................................ &1~5 
Detroit Coil Co ............... , ............ 8·1620 
Dialight Cmporal~on ,............... 8-1145-1150 
Die-Tedllnc. .. , ........... " ............ C·1347 
Oigitral1 Division. Xesl Corporalion ... B·1680, 1805 
Diad-en In::; ............................... A.20S3 
Di(J-R(~y, Di\,. 0;' Inlo-Lile Corp. ....... 13'1058-1064 
\)irect SOllnd Corporalion ,. . . . .. B· '1661 ; C·134!~ 
~ J. L l~;us·!om ............... ,.......... .. (;ll1025 
01 Internalional, Inc ....................... D-1343 
Oormeyer IndD, A F. Dormeyer Mfg. Co., Inc. 

.................................. 1;1-1621--1623 
Douglas Randall . . . . . . . . .. 3"'1455-1461; D~1133 
DoVe!' Electronics Manufacturing ......... D·2234 
Dow-Key Mi'crowave Corporation ......... B·1682 
Duncan Electronics, Inc. ............ A-2038-2039 
Duront Connector Svslems, DUPO,11 Elctms. 

..... " ............ : ................ C·135G-1356 
Dumceil ine.: OEM Sales & Marketing 

, ......... , ...................... D'1439-1443 
Dura!<:ool, Inc., American Electronic Componants 

.................. , .......... 8·1683 
Dymec Inc .................................. D-1241 
D~~1age/P()wel' 8. Magnetics, Division Of OakleaJ, Inc. 

.................... Ae2201-2204; D-1708-1710 
DynlApOwer Corporation ...... ".... D·1712-1713 
Dynapower Corporation .......... ". D·1'112-1713 

E 

Eagle I\Aagnetic Company, Inc. . ... ,....... e·1689 
Eagle-Picher ......... . .. . .. .. .. .... 1)0 1444-1450 
Eagle-Picher ....................... 001444-1447 
Eagle Wichita .............. .. . .. ... A-1666-1660 
f:.AO SwilCh Gorp. . ................ 8 0 1684-1635 
Esslern Jljr Devices, Inc. .................. So 1254 
ebmindustries, Inc .................. C.i612-1613 
ECS Composiles ...... "................. C·l 027 
Ectron Corp. .............................. D·l 01 0 
EDI ........................................ 8.1065 
EOO Corp, Electro-Acoustic Div. ......... A-1S57 
EDO Corporation, Electro-Ceramic Division . 

......................................... A·1357 
EC fx C Oirtchar, EO &. G, inc. ...... C",102&,'j02S 
EG&GPowerSyslems,lnc. ....... D·1714-1715 
EG&GVactec ........................... 8·1319 
EG & G Wakefield Engineering ........... C.16l4 
EI & S, Prime Technology Inc ..... ,. So1462-1463 
Eichhof1 Electronics .... A.1614-·1617, 2206 .. 220'1; 

. S·1464-1465 
Elan Digital Systems, Div. of Elan Digital Sys. Ltd. 

............. , ........................... A·1724 
Elastomeric Technologies, Inc. ............ C·1357 
Elcom Systems, Inc. .. .................... A·1747 
Electra-T ec' Impart Industries, Inc. ........ C·t 033 
Electrical Instrumant Service ....... 0·1322-1323 
Electric Switches, Inc. .............. 1301780-1781 
Electrochem Industries, Wilson Grealbatch Ltd 

........... ,. , ........................... 0·1451 

I Electrooxnamics, Inc., A Talley lnels. Co .... 0·1134 
Electro-Films, inc ............. A.1748, 1910-1912; 

C·1680-1681 
Electromech, Inc. . ......... A·220B-2209; D-1717 
Electro-Mechanisms, inc. ........... 8·1624-1625 
Electro-Mach Component-;;,Inc. ., ... B·1686-1687 
Electronic Components Groupe, Siein Industries, Inc. 

. ........................... , ...... 8·1689-1693 
ElectroniC Concepts, Inc. . .. . . . . . . . .. A·1 058-1 063 
Electronic Controls Design ..... ,......... 0.1169 
Eiectronic Development Corp., EDC .. D·1242-1243 
Electronic Devices, Inc. ................... A.2094 
Electronic Enclosures, Div. Wyle Laboratories 

.. ................................ C·103o-i032 
Electronic Measurements .. , ..... ,.. 0.1'718-1727 
Electronic Precision Components C,orporation 

......................................... A·1670 
Electronic PreciSion Technology Inc. . .......... . 

C·1359-1361 
Electronic Specialty Corp. . ......... 1301467,1626 
Electro-Numerics, Inc. , ....... , ...... ,..... D-1344 
Electro Space Fabricators .......... C.l 034-1 037 
Electrcswilch, Unit ot Electro Switch Corp .. 9.1694 
Elgar Electronics Co~lJOratlon 

...................... D'1728-1729, 2191-2193 
ElgaOlntepro Systems ............. 001726-1729 
Elgenco, Inc ............................... 0·1244 
Elliott I Jordan, A SUb. of \!~shay Intertechnology 

A·1914-1915 
ElMA Electronic Inc. . .. .. .. .. . .... B.1695, 1806; 

C'i039-1041,1584 
t:lMEG -fECHNOLOGV OF AMERICA, INC. 

........... " .... , .. , ......... ""·1549-1557 
t?~mwOl:xH;enso!'s ................. e· 11342-1843 
Eipac Components, Eipac Electronics, inc. 

.............. " .................... A",1055, 1619 
Elpac P('I\I\]8( SYRtems, E!pac E!ecarf)n!c~, ~nc. 

....................................... D,1731 
~n:rol C;)r:POf~3!h)Y~' .., . .. ",.".... . .. "'. fj .. "1255 
E:r(l~CO High '1/,')lt~gic'~ (!o. . f)~) 1732-": 738 
ElYl()or Products, Crenlo, Inc. . ............. C. i 043 
EMDS, !IIC. ............................... Do 1245 
Empro Manufacturing Company, Inc. """ D-1246 
EMS., Oiv. 01 Sandberg Industries ........ C.1682 
Emulation Technology. inc. . .............. C.1358 
E!1dioot! Research Group ..... 8·100&-'106'7, '1151; 

D·1740-1741 
Erleqren ElecI100k:s. Illc. . . . . . . . . . . . . . .. A-221 0 

1 En"r!}jI, Ltd ............................ D·2';94 
; Energy Syslems ........................... 0-1247 
; Engineered Assemblies & Components Cmp. 

........................... " ....... 0 0 1452-1455 
Entran Devices " ...... ".. .. .. ".. S.·i 892-190 j 
Environmental Stress Systems, Inc. ....... 0.1200 
EP.D.lGeneral Power Corp. .............. 0-1069 
EPD Electronics, inc. ................ " ". Do 1742 
Epsco Incorporated ."".................. D·1743 
Epsen America Inc., Component Sales Dept. 

"""" .. "" ..... """ ..... ",,. "'·1358-1363 
Equipto Electronics C<lI'p. ........... C·1()44-1049 
Ericsson Comr.cnsllts, Inc. . . " . .. .. . 0·1744-1748 
ESC Elec!ron~cs Corp ....... " A-1558-'!571, 1671, 

2211 
ESE""" .. """" "." ............... D·1135 
E-T .. A Circllil Breakers ... "" ..... " 8·1361-1364 
ETl8ystems, Polaris 11'111. O:nlprs. ... "'.2040-2041; 

S· '1 250:F1260; D·1136 
ET!R~, inc. " ...... _., " ..... B~1261; C$1615-1620 
Eveready Battery Co. inc. ........... D· 1456-1457 
Everest Electronic Equipment ............ C·l0S0 
Everest Electronic Equipment, Inc ......... C.l050 
EWC, Inc. .. .. " ............. " ""1201, 2212-2226 
Excel Technology IntI. Corp ......... B·1069-1072 
E:rtrusiol' Technology, ~"r; ..... ... C·l0Si 
E .. Z Hook, Tektesl: Inc. . ......... C·1364 

r-
Fabricast """"""""""""'" 8·1262-1267 
Fair-Rite Prods ............................ A·1284 
Famell Advance Power ............. 0·1749-1751 
Fasco Industries, Inc., Hawker Siddelem No. 200 

....... " ............... , .......... C·1622-1623 
Fall<li'-t~eUindytll US Corp., AFN Div ....... C. i 752 
Fema Elctms. Corp. .. .................... 8·1073 
Fenwal Electronics, Inc.! APD ........ ,.... 8·1845 
Femwood Transformer Co., Transistor Devices Inc. 

........................... '" . . . . . .. . . . .. A·2227 
Fmanli Venus, Inc., Ferranti Inlemalional 

................................... 001752-1753 
FICCorp ........................ " ........ 8·1365 
Filth Dimension, Inc. 

........... 8 0 126&1269,1468-1469,1696-1697 
Filter Concepts Inc. ................. A·1620-1623 
Filtron Co, Inc., SUb. of AAX Inc. ........... A·1673 
Fischer Connectors .. .. .. .. .. .. . ... C.1365-1371 
Flex-Core Div, Morlan & Assocs., Inc. ..... A·2228 
Flexible Fumiture Division, Metal Components, Inc. 

........................................ : C·1053 
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Flex-Key Corporation ...............•..... 80 1807 
John Fluke Mfg. Co., Inc. ............ 0.1248-1249, 

1408-1409 
Foxconn International, Hon Hai ..... C·1372-1374 
Fox Electronics .......•..... :....... A·1364-1366 
FOX METER INC ................... 0·1345-1,347 
F-P Electronics ..................... 801075-1077 
Frequency Devices. Inc. ... Ao1674-1675; [)O1011 
Frequency Electronics, Inc. ......... Ao1388-1369 
Frequency SelectiVe Ne1works ..... . . . . .. Ao1370 
Friwo, Friemann & Wolf ............. [)O1755-1757 
Frontier Electronics ....................... A.12OS 
FTS/AUSTRON .......................... A01371 
Fujipoly,lnc. ............ Co1375-1379, 1676, 1690 
Fujitsu America, Inc., Computer Products Group 

................................... 0.1091-1096 
Fujitsu Component of AmeriCa, Inc." Subsidiary of 

Fujitsu Microelectronics, Inc. ...... 801470-1480, 
1808; Co1380-1385 

Fujitsu Microelectronics Inc, Integrated Circuits 
Division .......................... 0·1091-1096 

Fuses Unlimited, O.E.l .................... 801366 

G 

Gamma High Voltage Resch. Inc. ... [)O1758-1761 
Gates E~ Products, Inc. . . . . . . .. 001458-1465 
GC International Inc. ...................... Ao1207 
Gernini Inc. ......................... Col 054-1 055 
General Cable. Co., Guardian Prods. Div. . .. C·1753 
General Devices Co., Inc. ................. Col 056 
General Microwave Corporation .......... A·1749; 

001251 
General Resistance, A Prime Technology Company 

.......................... A.t913; 0 0 1252-1253 
General Scanning Recorder Products Division 

......................................... 0.1419 
Genicom Corp. ......... B·l 012-1 014, 1482-1485 
Genisco Electronips Corporation 

.................... Ao l824-1625, 1677; B.1153 
Georator Corp. ........... ; ......... 0.2195-2198 
George Risk Industries, Inc. ............... 80 1809 
GilwayTechnicai Lamp ............. a·1155-1163 
Glassman High Voltage Inc. ........ 0·1782-1773 
GIobtek, Inc. ...... A02229; 801367; Co1386, 1754; 

[)O1775 
Giolite Sales Ltd/Glowlite Oiv ....... 801154, 1811 
Golden Pacific Electronics, Inc 

....................... 0 01032-1035,1776-1777 
Gordos, A Flint Industries Company ...... Ao1725; 

801486-1488;001170-1173 
Gossen/Texmate ...... 0 01382, 1385-1386,2075 
Gould Inc., Corporate Headquarters . .. . . .. [)o 1466 
Gould Inc., Foil Div. ....................... 0·1466 
Gowanda Electronics Corp. ............... A·1208 
Grahern Electronic Manufacturing Inc ..... C·l057 
Gralex Industries ................... [)o 1348-1349 
Graphite Metsllizing Corp. ................ 80 1271 
Grayhill Inc. ............ 80 1489-1491, 1696-1705, 

1812-1813; CoI387 
GRIM Corporation .................. 001070-1075 
Gruner, Advanced Components Industries, Inc. 

.......................................... 801492 
GSI Corp. .......................... Co1755-1757 

H 

Hamlin Inc. ................... 801493, 1706, 1903 
Hernmond Manufacturing Co. . ............ Col 058 
Hantronix, Inc., Liquid Crystal Display 

..................•.•.............. 801078-1079 
Hardigg Inds., Inc. .................. C·l059-1061 
Hesco Components International Co. 

............................. 801494-1500, 1707 
Hauman, Inc. ....................... [)O1782-1783 
HC Power Inc ....................... [)O1784-1785 
HE~ Inc., Hybrid Electronics Oiv. ... . . . . . .. A.1726 
Heinemann Electric Co. ............. BoI368-1371 
Heritage Metal Fmishing Inc. .............. 0·2235 
Hermetic Switch .............. 801708, 1904-1905 
Hewlett-Packard Co ................. 0.1786-1787 
Heyco Molded Products, Inc. ............. C.1758 
High Voltage Technology Inc. ...... [)O1788-1791 
Hipotronics Inc. ....... A.2230-2233; [)O1254-1257, 

1792-1793, 2200-2201 
Hi-Q Crystals, Hybrids International Ltd. ... A.1372 
Hirem Jones Electronics ............ C.1388-1392 
Hirose Electric USA. Inc. (HAS), ~iy. of Hirose 

Electric Co. Ltd (Japan) .......... C.1394-1397 
RiChard Hirschmann of America Inc. ...... C.1398 
Hisonlc, Inc. ....... . .. . . . . .. .. . . . .. .. . . ... A.2234 
Hitachi America, Ltd., Electron Tube Division 

.................................... 801080-1083 
Hitran Corporation ... A·2235; [)O1795, 2202-22031 
HoId'Heet Products Corp. ................ 801501 i 
Homalite. Whitco, Inc. ..................... 801085 
Hopper Electronics ....................... [)o 1175 
Hurst Manufacturing Oiv. ........... 80 1272-1275 

Hybrids International Ltd, Ttiick Film Division 
............................. Ao1372-1373, 1727 

Hybridyne. Inc. ............................ Ao1729 
HY MEG Corp. ..................... A.1916-1918 
Hy-Q International (USA) Inc. ............. Ao1375 

Idea. Inc. .. .. .. .. .. .. ... 80 1 086-1087, 1164-1165 
IDEC Corporation .... ; ....... 801502-1503, 1709 
lEE (Industrial Electronic Engineers) 

............................. 801088-1089, 1814 
lET Labs,lnc. ................. 0·1208,1258-1265 
ILC Data Device Corp. .............. [)O1176-1177 
Illinois Capacitor, Inc. ............... AolOS6-1OS9 
IIUnoisLockCo, The Eastern Co .... 801710-1711 
Imperial Astronics .................. Ao1919-1921 
Indek Corporation .................. Co1624-1625 
Industrial Computer Designs, Inc. ......... [)o 1179 
Industrial Devices. Inc. .............. 80 1188-1167 
Industrial Drives, A Kollmorgen ~iy. .. 80 1276-1277 
Industrial Test Equipment Co, Inc. 

............................. 0'1266,2204-2207 
Infodex, Inc. .................. Bol016-1017, 1090 
Infoprint, Inc., Micro Electronic Business, Inc. 

· ........................................ [)O1097 
Information Transfer Inc. ............ [)OH80-1181 
Infranor ......... .. .. . .. . .. .. .. . .. .. .. .... 80 1279 
Injectorall Electronics (Woman Owned) ... Co1147 
Inland Motor, Kollmorgen Corp ...... Bo1280-1282 
Instrumentation & Control Sys, ICS.lnc. 

.................... 801504-1505; 002208-2209 
Instruments for Industry, Inc. .............• 0·1012 
Instrument Specialties Co. Headquarters ........ . 

Bol018; Co1691-1697 
Intaq Key Panels, GM Nameplate, Inc ..... B·1815 
Integrated Microwave .............. A·1678-1679 
Integrated Technologies Solutions Inc.' .... 0·1267 
Intelligent Instrumentation/Burr-Brown 

· .................................. [)O1637-1639 
Interaction Systems Inc ................... Dol098 
Interelectronics Corp. .. ....... "........... [)o 1797 
Interlace Engineering Inc. ........... 0·1182-1183 
Interfan, William J. Purdy Co. . ...... Co1626-1629 
International Components Corp. .. .. 0·1 037-1 039 
International Electro Magnetics, Inc. ....... Dol 036 
International Instruments, A Prime Technology 

Company ........................ 0·1350-1351 
International Manufacturing Services ..... A·1922 
International Microtronics ........... 001352-1357 
International Power DC Power Supplies, Inc. 

................................... 001779-1781 
International Power Devices Inc. .... [)o 1799-1805 
International Power Sources, Inc. ... 0.1807-1809 
International Rectifier Corp. ............... B.1507 
International Sensor Systems, Inc. . .. Ao1730-1731 
Interoptics, Purdy Group .................. Bo1217 
Interpoint Corporation .............. A·1732-1733; 

[)O181 0-1820 
Interswitch,Wm. J. Purdy Co .............. 801817 
Inter-Technical Group Inc., WIMA ~iy. 

...... : ............................. Aol071-1073 
ISKRA Electronics, Inc. . ...... Aol 075, 1923, 2095 
ISL Products Int'l, Ltd. ........ Ao1734, 2042, 2237; 

Co1399, 1759 
Isotek Corporation .................. Ao1925-1927 
lsotemp Research, Inc .............. AoI376-1377 
ITT Components, ITT Corporation ............. . 

. A02096-2097; 801508-1515 
ITW Paktron, Oiv. of Illinois Tool Works 

................................... Aol076-1077 
ITW Switches, Illinois Tool Works ... 801712-1721 
IVa Industries, Inc ............ 801091, 1722-1723, 

1906-1907 

J 

JAE Electronics Inc. ................ BoI724-1725; 
Co1400-1403 

Janco Corp ......................... BoI726-1727 
Jan Hardware Mig. Co. ............. Co1585-1590 
Japan Electronic Manufacturers Agency, Inc. 

· .......... [)o 1 022-1 023, 1 040-1 041, 1268-1269 
Jayco Plastics of California, Inc. .... Bo1818-1819 
JBM Electronics, Inc. ... Ao1572-1577, 2238-2239 
JOK Controls, Inc. ........................ A02043 
Jennings ......... Aol079; BoI516-1519; [)O1274 
Jerome Industries Corp .... A02241; 0 01822-1825 
JETA Power Systems, Inc. .......... 0·1826-1827 
Jettron Products Inc. .. .. .. . .. .. . ... C.I404-1405 
JH America, Inc., JI-HAW Group 

....................... Col406-1407, 176Q-1763 
JKL Components Corporation .... . .. .. ... Bo1169 
JMJ Technical Prods. ................. : .. ; Co1591 
,JMK, Inc. ........................... Ao1626-1627 
JM Transformer Co, Inc. ............ A.2242-2247 
Jobmaster Corp. .......................... Ao1285 
Johanson Dielectrics, Inc. ................. Aol081 

Johanson Manufacturing Corporation ..... Ao 1 080 
Jolo Industries, Inc. ................. Co 1408-1409 
Joufe Power,lnc. ......................... [)O1829 
J.S.T. CorP. ......................... CoI411-1421 
Judd Wire Inc. ............. 801020-1021; Co1764 
Judd Wire Inc. ............. 801020-1021; Co1764 
Julie Research Labs. ........ A.1929; [)o 1270-1273 

K 

Kaiser Systems, Inc. ................ [)o 1830-1835 
Kappa Technologies, Inc. 

.. AoI578-1588; 1680-1681, 2248-2249; [)O1836 
Kay Elemetrics Corp. .. ...... :............ A.1750 
KDS America, Oaishinku Corp. ............. A.1379 
Keithley Instrs. ...................... 001275-1277 
Keithley Me1raByte ....................... [)O1184 
Keltron Corp, Miniprinter /Security Systems Div. 

......................................... [)O1099 
Kernel Electronics Corporation ..... Aol 082-1 083 
Kepco,lnc. ......................... [)O1837-1870 
Kester Solder Div. Litton Sys., Inc. ........ Co1701 
Ketema/Rodan Division ............ 801848-1848 
Keystone Cartlon, Thermistor Oiv. . .. 80 1849-1851 
KGS Electronics, Inc ................ 0 01871,2210 
Kikusui International Corp. 

...................... [)O1278, 1411,187(3. 2211 
Kilovac Corp. ....................... 80 1520-1525 
Kingbright USA Corp., Kingbright Elec. Co, Ltd 

................................... 801170-1172 
KOA Speer Electronics . 

................ Aol002, 1085, 1834, 1930-1934 
KR Electronics. Inc. ................. A.1682-1683 
KRLI Bantry Components, Inc. ...... A·1935-1940 
Krohn-Hite Corp ................. AoI684; 0.1279 
Kycon Cable & Connector, Inc. ..... C·I422-1423, 

1765 

L 

Lamb Industries, Inc. ................ 8·1728-1729 
L~nix Co, Ltd ...................... 601173 
Lansing Instrument Corp. ............ _ .... C·l063 
Laurel Electronics, Inc. .............. [)o 1359-1361 
L-Com Inc. . ......... CoI424-1425; [)O1281-1285 
LCT Electronic Corporation ............... C·I683 
Leach Corporation .. .. .. .. . .. . .. ... 80 1527-1535 
Leader Instruments Corp ............ [)O1286-1288 
Ledtronics, Inc. .......... .. ... 80 1022, 1174-1177 
LEMa u.s.A., Inc. ................... CoI426-1441 
LEM US.A., Inc ............. 801912-1913; 001289 
Lenco Elctms., Inc. . ................ Ao2250-2251 
LH Research,lnc. .................. 0.1874-1875 
Liberty Controls .......................... Bo1.827 
Linear Motions Co. ... , .. . .. .. .. . .. .. .. . .. Bol828 
Line Electric Products .................... B.I537 
Linseis, Inc. ............................... [)O142O 
Lite-On Inc. .......... Ao2098-2099; 8·1092-1095 
Littelfuse. Inc. ....................... 80 1372-1373 
Litton Poly-Scienlific, Oiv. of Litton Industries 

....................... BoI218-1223, 1283-1292 
LMI Connectors Inc. ................ C.I442-1445 
Lodestone Pacific .................. A.12l0-1211 
Logitek, Inc ................ 801538-1540; 0·1877 
Lorch Electronics:Div. of Vernitron Corp. ... Ao1751 
Low Key Corporation, Strong Group ........... . 

B·1820-1821 
Lucas Ouralith Corporation ............... 801822 
Lucas Ledex Inc. ....... B.1629-1631, 1731, 1915 
LXD, Inc. ........................... 801097-1099 
Lyntronics. Inc. .................. . . . . . . ... [)o 1467 
LZR Electronics, Inc. ........ B·I823; C·I446-1462, 

1766-1769; 0 01042-1043, 1878-1889 

M 

Mabuchi Motor America Corp. ............ 801293 
Magna-Power Electronics, Inc. ..•...•..... [)o 1891 
Magnecomp, Inc. ......................... A02252 
Magnelab .................... Aol209, 2253-2257 
Magnetek Triad . . .. .. . .. . . . . . . . . ... A.2259-2263 
MagnetiC Instrumentation ................. [)o 1290 
Magnetico Inc. ...................... A02264-2285 
Magnetic Shield Corporation, Perlection Mica Co. 

................................... C·1698-1699 
Magnos ........ , ......................... [)O1291 
Magnum Opus Custom Elctrn Engrg. .. : .. [)O1121 
Magtech Controls. Vernitron Corporation .. 801294 
Maida Oevelopmant Co. . ............ A.l 086-1 089, 

1942-1944 
Makk-Q Industries ........................ C.1596 
Mallory Controls, Emerson Electric Canada 

............................. Ao lOO1, 2064-2065 
Manhattan Electric Cable Corporation . . .. C.I771 
Marconi Instruments ...................... [)O1292 
Markel Corp. .. ........................... C·1677 
Marlow Industries, Inc. .............. Col630-1631 
Marway Prods. Inc. ................. [)O2212-2213 
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Master Distributors 
.... A·1247, 1632,1739,1948.2166.2308.2420; 

B.1152, 1210.1313. 135~ 1384. 1390. 1466. 
1506. 1526. 1557. 1577. 1632. 1730. 1770, 1792, 

1852,1890; Co 1052. 1348, 1410, 1478. 1536, 
1660,1B1B 

Master Electronic Controls ...... " .. 8·1541-1544 
Matrix Corp. . ................. " ........... D·n 85 
Matrix Systems Corp. ......... "........... 8·1545 
Matsuo Electronics ................. A·1092-1097 
Maurey Instrument Corp. . ..... ".... A·2045-2053 
McCoy Electronics Co., A Sub. of Oak Industries 

................................... A·13Bo-1387 
MCG Elctrns. ....................... 8.1375-1376 
McGill Manufacturing Co., Inc ....... B.1734-1736 
MCI Transformer Corporation ........ A·2266-2276 
McKenzie Technology ................... C·1467 
McLean Engineering. Zero Corporation 

................................... C·1632-1633 
Mclean Midwest Sub. of Zero Corporation 

................................... C·1634-1635 
3M Electrical Specialities Division ... 0·2236-2231 
3M-Electronic Products Division .. C·1463-1466 
MDF Products Inc ........................ D-1293 
Measurement Systems, Inc. ............... D·1138 
Mechanical Products inc. ........... 8·1378-1381 
Mechalronics Inc ... C·1636-1639 
Melcher, Inc. ........................ D-1892·1895 
Meleor/Materials Elctrn. Prods ...... C·1641-1644 
Memcor-Truohm, Inc ............... 1'.'1946,2054 
Memodyne ............................ 0·1100 
Memory Protection Devices, Inc. ......... D·1469 
Mermron Technologies. inc .............. 8-1824 
Mepcopal Company ....... 1'.·2055-2057; S·1737 
Mereolac Inc. .. ....... "....... . .. . .. .... 8·1295 
Meret Optical Communications. Inc., An ,',moco Ce. 

........................................ 8",12.25 
J. R Marrit! Controls, Inc. ............. . .. !:lui'; 39 
Metuchen GapeV.:itors, inc. 

........ A·I09&·j·,Oo, 'i685- 108,'; Coi46&-147'j 
MFE Instruments, Stocker & Yale, Inc. 

........................................... D·1421 
MF Elctrns. Corp. ................ A·1388-1393 
MFI ..................................... 0·1106 
MFM Technology, inc .• Alliliate oj Unitrode Corp. 

........................................ 8·1297 
MG Electronics .......... "............... D· 1044 
MlcrO-Clrcurrs La., Inc. "> ••••••••••••••••• , I"';::: l'j 40 
Micro Cryslal/Oivision SMH ........ i"'1395-1398 
Micro Mo Electronics, Inc. 

.. 8.1232. '1298-1301, 1\)20; Dc114()-1141, 2243 
Microne! U.S .................. C··iSOn, 1646-1649 
Micronics Technology Inc ................. A·1399 
Micro-Ohm Corp- ......................... ,1\-1947 
Microsonics, Inc ........................... A·1401 
Micro Switch. A Honeywell Div. 

........... B·1320-1321. 1738 .. 1743. 1916-1919 
Microtran Co. Inc ....... A·1212, 2130, 2278-2298 
Microwave Filter Inc. ........... . . A·16B8 .. 'I(19S 
Midcom. Inc ......................... A.2300-2305 
Mid-Eastsm ;ndustries, Technology Dynamics Inc. 

................................. D·1896-1899 
Midtex Relays, Inc. . ................ 8'1546-1549 
Millivac Instruments, Inc. .................. D.1294 
Mill-Max Manufacturing Corp ............. C·1473 
Mills Resistor Co. ......................... A· '1949 
Milwaukee Resistor Corp. ......... Ao19S0-1954 
Minelco Inc. - A Talley Ind ................ 8·1178 
Mini-Circuits Lab .................... A·1752-1819 
Mini-Systems, Inc., Electronic Package Oiv. 

......................................... 1'..1735 
Mini-Systems. Inc., Thick/Thin Film Division 

.......................................... A-1955 
MiNT Systems Corporation ... 0-1295.1412-1413 
Mitchell Electronics Corp. ..... ........... A·2306 
Modular Devices .......... 8·1302; 0·1901-1906 
ModuPower. Inc. .................... 0.1908-1910 
MOLEX. Inc. .............................. C·1474 
Monitor Products Co .• Inc ........... A·1402-1407 
Morgan-Matroc, Vernitron Div ............. 8.1921 
MOOS I ASC .............................. S. '1745 
Molor Techno!ogy. lnc. ............. Be ~ 303· 1305 
MPC, Oiv. 01 Consulting Systems ......... 0·1911 
MP /Caper. Multi Products International ... A-il07 
MSD.lnc., Magnecralt .............. Bo1551-1556 
M-Tron Industries .................. A.1408-1409 
MultiComp.lnc ..................... A-110B. 2307 
Multi-Contacl USA ................... CoI475-1477 
MuHipower. Inc. Spe(,'!rum Electronics Corp. 

........................................ D·1912 
MuRi Products International ...... A·2309; 0.1913 
Murata Erie North America, Inc. 

..... A·l109-1113.1213.1410-1415.1696-1698, 
1736-1736.1820.1957,2058-2060; 1301323, 

1653, 1922-1923; 0·1045-1047 
The Mushield Co. Inc ..................... C.1700 
MWS Wire Industries ............... Col172-1775 
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Natel Engineering Co, Inc. .......... 0·1186-1187 
National Instruments Corp. 

................. 001124.1188-1189.1296-1297 
National Wire & Cable Corp .... C.1704, 1776-1797 
NOK America, Inc. .................. A·1416-1423 
NEC Electronics, Inc. ............... A·1115-1119; 

S'11OO-1102, 1324-1332. 1558-·1564 
NEL Frequency Controls. Inc .............. A.1425 
New England Keyboard Inc ............... 8·1825 
Newman, M. M., Corp .• Heli-Tube Oiv ...... C·1798 
Newport Electronics ................ 0·1363-1366 
NH Research, Incorporated Instrumentation 

Products Division ...................... 0.1299 
NH Research ............................. D·1299 
Nissei Electronics .................. 8·11 03-11 05 
NKK Switches of America, Inc ............. B·I638, 

1746-1752 
NM8 Technologies .. B·1306-1307; C·1650-1652 
Noble U.SA, Inc .......................... A·2061 
Nohau Corporation ................. 0·1300-1303 
Noise Com Inc. ............ A·1621; 0·1304-1305 
North Atlantic Industries .... "............. 0·1306 
Northern Ampower Corp .................. 0·1914 
North Hills Electronics .............. A·2310-2313 
Nova Electric Corp., Technology Dynamics, Inc. 

................................... 0.2214-2215 
NRD Inc., Subsidiary of Mark IV Inds.. Inc ... D·2236 
NTK Technical Ceramics, NGK Spark Plugs (USA) 

. .. . .. .. . .. .. .. . .. .. .. .. .. ... Ao 1699-1704. 1822 
NWl Capacitors, NWL Transformers .......... . 

A·1120-1122 
NWl Transformers ..... A·1120-1121. 2314-2315; 

0·1915 
William F. Nye, inc ....................... C·1146 
Nytron Inductors. Inc. A·1214-1235; B·l023 

o 
OakGrigsby Inc. .. So1633, 1754-1759 
Ocean Motions Co ........................ 8·1924 
Ocular Inc. ......................... B·l108-1107 
Ohio Semitronics, Inc. .............. 8·1925-1944 
Ohmile Manufacturing Co ........... A'1958-1964 
Ohmlek Inc, Vishay ................ A'1965-1967 
Omega Engineering .......... 801760,1654-1855, 

1945·1946; Con99; D.\013. 1101, 1142, 1191, 
,307, '1368-1369, 142:2 

Omniprinl, inc. ............. ........ 0·1102-1105 
Omni Vision Inc. .. .......... 0 .. • .. .. • .. ... 8·1109 
Opamp Labs, Inc ........................... D·l014 
Optek Technology Inc. .................... B·1333 
Oplelecom, Inc ...................... 8'1227-1229 
Optima Electronic Packaging Systems 

................................... C·l064-1069 
Optrex/Satori ...................... So 1110-1111 
Oram High Vo~age ................. D·1916-1917 
Orbit Instrument 01 Cal .• Orbit Instrument Corp. 

................................ 8·1826; 0·1143 
DrCAO ................................... D·1125 
Orion Instruments, Inc ............... 0·1308-1309 
Oscillatel, A Dover Technology Company 

................................... A·1426-1430 
OshinolampsLimiled ............. 8·1160-1181 
Oslo Controls ............................ 8·1761 
Otto Controls, Otto Engineering ..... 801762-1763 
Ovenaire-Audio-Carpenter, Oak Crystal Inc. 

................................ : .. A.I432-1435 
Oxley Inc .... A.1705; 8'1025. 1179.1335; C·1479 

p 

Pacific Industrial Components Corp. . ... ". S·1036 
Pacific Power Source Corp. ......... 0·2216-2221 
Pacific Resistor Co .................. A.I968-1970 
PacTec, Lafrance Corp ....... C·l002, 1070-1076 
Panasonic Industrial Co, Battery Sales GP 

................................... 001470-1475 
Panduit Corp. ........... CoI4S0-1462. 1 BOo-I802 
Panel Components Corp ..•. A·2316; 8·1382-1363; 

Col~1492. 1604-1809;0.2222 
Pan International (USA). Inc ........ C.181D-1812; 

D·l107 
Paps! Machatronic Corp. ........... C·1654-1659 
Para-Line Transformer Co, Inc. ........... A.2317 
Par Metal Products, Inc. Par Industrial Complex 

......................................... C·l077 
PeA Electronics ........ A·I589-1594.2318-2322 
PC Transformer Corp. . ............. A·2324-2331 
Pearson Electronics, Inc ................... A·2332 
Penn-Tran Corp.,Sub. of Spectrum Elclrns. Inc. 

......................................... D·191S 
Penny & Giles Data Systems, Inc. ........ 0.1310 
Philips Components Discrete Products Division. A 

North American Philips Company 
........... AoI124-1126, 1266-1287, 1269-1292, 

1972-1974.2100-2116; 1301026-1027. 
1112-1113, 1336-1338, 1656-1657 

Pnilips Components Discrete Products Div .• A North 
American Philips Co .............. A·1266-1292 

Philips Components Discrete Products Div .• A North 
American Philips Co. ................... A·1124 

Philips Components Discrete Products Div .• A North 
American Philips Co. ............. A·1125-1126 

Philips Components Discrete Products Div. A North 
American Company .................... A.1126 

Philips Components Discrete Products Division 
................................... A·1972-1973 

Philips Components Discrete Products Oiv .• A North 
American Philips Co .• Professional Components 
Grp .............................. B·1112-1113 

Philips Components Discrete Products Div, A North 
American Philips Co. Discrete Semiconductor 
Group ............... A.21 00-21 09. 2111-2116; 

B.1112-1113.1336-1338 
Philips ECG. North American Philips Co. 

................................... A·2118-2119 
Phi Technologies, Inc ............... 0.1048-1049 
Phoenix Wire. Inc ......................... C.1813 
Pico Electronics. Inc .... A.1236-1246. 2333-2366; 

D·1919-1959 
Piconics, Incorporated ........ Ao I24B-1249. 1975 
Pillar Industries. Inc. ................ 0·1960-1961 
Pioneer Magnetics ................. D·I963-1965 
PITTMAN. Penn Engrg. & Mfg. Corp. . .......... . 

S·1308-1309 
Plainview Batteries, Inc. ............. 0.1476-1479 
Pletronics, Inc ....................... A·I437-1443 
Plitron .............................. A.2368-2369 
POL YCASE PRODS, ECP Corp. .......... C·l078 
PolyPhaser Corporation .................. 8·1365 
Polytron Devices, Inc. ............... 0·1966-1973 
Pomona Electronics ................ Co 1493-1499 
Potrans International Inc.. Potrans Electrical Corp.. 

Ltd. ............................... D.1974-1976 
Potter & Brumfield. A Siemens Co. ........ Bo1565 
Powerbox Inc. ............................ Col 079 
Power Conversion. Inc .• Hawker Siddeley Group, Ltd.-

London. England ................. 001460-1462 
Power Designs, Inc ................. 001978-1986 
Power Dynamics Inc ....... A·1628-1631; 1301764; 

C·l~1506. 159Z 1614;Dol~I465 
Powerex, Westinghouse. GE, Mitsubishi ... A.2117 
Power Genera~ Unitrode Corp. ., . . . . . . . .. 0·1967 
Power Magne-Tech Corporation .......... A.2371 
Power-Dne, Inc ..................... D·1988-1999 
Power Pac ....................... 0.2000-2002 
Power-Sonic ............................. 001463 
Power Supply Concepts Inc. ........ D0 2004-2005 
Power Switch Corporation .......... Do2007-2011 
Power Systems, Inc ....................... D·2012 
Power Ten, Inc. ........................... 0.2013 
Powertron Corporation. Industrial Test Equipment 

Co .• Inc. .................... 0 0 1266. 2204-2205 
PPD, Inc. ............ A-1130-l136; S01386-1367 
PPM, Inc .................................. D.131l 
Precision Control Manufacturing, Inc. ..... A.2062 
Precision Fabrication Technologies, Inc . 

................................... Co l08i-l089 
Precision Filters ..... A.1650. 1706-1707; Do 1015. 

1192-1193 
Precision Resistive Products, Inc. ... A·1976-1977 
Precision Resistor Co .• Inc. ....... " A·1978-1981 
Preh Electronic Industries. Inc ............. 1301765. 

1827-1829; C·1508-1509 
Premier Metal Prods. Co ............ C·l090-1091 
Prem Magnetics, Inc. ... A·1250-1253. 2372-2363 
Pres-Air-Trol Corp. .. 0 .................... 1301766 
Prodigit Electronics ....................... 0·2003 
Product Technology. Inc. ........... C·I661. 1664 
Programmed Test Sources ............... Do1312 
Projector Recorder Belt Corp. ............. C·1597 
Projects Unlimited .................. 0·1050-1052 
Pulizzi Engineering, Inc .............. D·2224-2228 

Q 
QMI/NIEC ................................ A.2126 
Q-Tech Corp ........................ A·I444-1447 
Oualidyne Systems, Inc, Lambda Group of Unitech, 

pic ............................... D·2014-2019 
OualitecTechnologies, Inc ................ Do1313 
Quality Microwave Interconnects, Inc. 

................................... A·1824-1826 
Quality Thermistor ............ Bol630. 1656-1859 
Quam-Nichols Co ................... 0·1054-1055 
Quantum Data Inc ........................ 001315 

R 
Rantec Microwave & Elctrns. Inc. ... 0.2020-2022 
ReD Components, Inc. ....... A.1254. 1595. 1982 
ROI Elctms. Inc .... A·2063; 1301767; C·1510-1511. 

1615; Dol 057 
Reeves-Hoffman Div, Dynamics Corporation of 

America .............. A.I448-1451. 1740-1741 
Regdon Solenoid, Inc .............. 1301634-1637 
Relay Specialties ......................... 1301566 
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Renco Electronics, Inc. . ;A.1255-1260, 2385-2389 
Resistors, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . .. A·l983' 
Resonant Power Technology ....... 0·2024-,2025 
RFI Corporation .......................... A·l633 
Ritz E1ectronics/Relco . . . . .. . . .. C.l092; 0.2027 
RMF Products, Inc. •...................... 00 1593 
RO Associates, Inc. .....••... .,..... 0.2028-2033 
Rodale Technical Sales Inc. ........ 8·1182, 1388; 

001662-1663,1816-1817 
ROD-L EleCtronics, Inc. .,........... 0·1316-1317 
Rohm Corporation, Rohm ElectroniCs Division 

........ A.1742, 1984-1985,2120-2121; B·1183 
Rose Enclosures Sye., Inc. ................ C·l093 
Rosemount Analytical Inc. ................ 0.1318 
Ross Engineering Corp. ...... ~1230, 1567-1569; 

· 0.1319 
Rowe Industries, Inc. ......... 001513-1515, 1819 
Runclel Products, Allied Controls Incorporated 

.............. ~ ...... ' .•............ 8.1768-1769 
Rustral< Instruments, Mark IV Company ... 0.1423 
R X 0 Inc., Relm Communications ... A.1452-1454 

S 

Satt America Inc., Power Sources Oiv. 
· . . . . . . . . . . . . . . . . . . . . . . . . • . .. 0.1426, 1486-1488 

SAFT Ameri,ca Inc., Advanced Battery Systems Oiv. 
......................................... 0.1426 

SAFT America, Inc., Portable Battery Division 
· . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.1426, 1486-1488 

SAMTRON OISPLAVS, INC., SAMSUNG Electron 
Devices .......................... 801114-1116 

S & S Associates, Inc. ..... . . . . . . . .. C·1 094-1 096 
Sanyo Energy Corp. . ............... .,.... 0·1489 
SARONIX ...... .,.................. A.1455-1459 
Scanbe, Unit of Zero Corporation ... 00 1 098-1 099 
Schaffner EMC, Inc. Components Division 

...................... ., ........... A.1634-1837 
Schaffner EMC, Inc. Instr. Oiv. ............. 0.1321 
Schrack North America Corp ........ 8.1570-1576 
Schurter, Inc. .... ., .. A.I638-1639; 80 1389, 1771; 

, C.1516-1520 
Scientific Technologies Inc., Control Components 

Olv ............................... 801578-1579 
Seecor, Inc. .: ..................... , ....... A·1137 
Seiko Instruments USA, Inc. Electronic Components 

................. A.1461; 801117; 0·1108, 1490 
Selco Products Co., SEL Sales, Inc. ....... 801861; 

C.1594; 0.1370-1371 
Sensitive Research Instruments .... 00 1322-1324 
Sensor Scientific, Inc. ............... 80 1862-1863 
Serea Products Division:Serco Mold, Inc. 

............................ ., ..... C·ll00-1101 
Servo Corporation of America ... A.1827; 0.1077 
Servo-Tel< Products Co. .................. 801310 

• Sescom, Inc. ............................. 001102 
Setra Systems, Inc. ................. 8·1948-1949 
Shallco, Inc. ........................ 801772-1777 
Shalltronlx Corp ................. ; ......... 0.1325 
Sharp Electronics Corp., Microelectronics Grp. 

.. A.1743-1745; 801119-1121, 1184, 1339-1341, 
1581 

Shelly Associates, Inc. . ...... , 8.1122-1124, 1185 
Shinano Kenshi Corp. (SKC) .........•.. ; 801311 
Shindengen America Inc. ........... 002034-2035 
Shln-Etsu Polymer America, Inc. .......... , C·1521 
Shogyo International Corp. . ...... Ao2391; 8.1186; 

1778; C·1523-1525, 1820-1821; 001058-1059, 
1491,2037 

Shokai Far East Ltd. .... A.2069; 8.1187; 001060 
Shurite Meters, A Prime Technology Co .... 0.1373 
Sigma Systems Corp. .................... 0·1201 
Signal Research Inc. ..................... 0.1109 
Signal Systems International ............. 801779 
Signal Transformer· Co., Inc. Insilco Corporation 

................................... A·2392-2410 
Signum Systems Corp. . .... .,............ 001326 
Silicon Detector Corp. .... .. .. .. .... 801342-1344 
Silicon Power CUbe Corp. ... .. .. ... 9.1582-j 583 
Silonex Inc. ............................... 8·1345 
Simco .............................. C·1103-1105 
Singer Data Products, Inc. ................ 0·1111 
s.1. Tech ................................. , 8·1231 
Skydyne Oiv. AAR MIg. ............. C·11 06-11 07 
Slaughter Co. ............................. 0.1327 
Sloan Co. .. .. .. .. .. . .. .. . .. .. .. .... 801188-1195 
Sonicall, Inc. .............................. 0.1061 
Sorensen Company ................ 0.2038-2046 
Sorenson Lighted Controls ............... 8·1787 
Soshin Electric Co., Ltd. ............ A.1655-1657 
Speciality Electronics, Inc. ... . . . . . .. C·1526-1532 
Spectrol Electronics Corp. .......... A.2066-2068 
Spectrum Technology, Inc.. DATUM, Incorporated 

................................... A·1462-1467 
Spellman High Voltage Elctms. Corp. . ......... . 

0·2047-2055 
Sprague Electric Company, Distribution Division 

......................................... A·1138 

SpraguEK300dman Elctms, Inc. .... A.1140-1141 
Staco Energy Products Co. ......... A.2412-2413 
Stancor, White-Rodgers .•.......... A.2414-2419; 

801584-1587 
Standard Crystal Corporation ............. A.1469 
Standex Electronics, Standex IntemationaJ 

.................... A·1262-1267; 801782-1783 
Standish Industries, Hamlin LCD Div. ...... 8.1125 
I I Stanley Co. INC. Stanley Electric Co. LTD. 

............................. 801134,119EH201 
Star case Manufacturing Co. Inc. ......... 001097 
Star Micronics, Inc. OEM Division 

....................... 0·1062-1065, 1112-1115 
Statek Corp. .............. , ......... A·1470-1471 
State of the Art, Inc. .. , ............. A.1986-1991 
Staver Co., Inc. ..................... 8·1127-1131 
Stewart Connector Sys., Inc., Insilco . . . . .. 00 1533 
Stock Drive Products, Oiv. of Designatronics, Inc. 

........... : ............................. 801312 
STRONGBOX ...................... C·1108-1109 
Struthers-Dunn, Inc. and Hi-G Co., Inc. 

.................................... 801588-.1603 
Sullins Electronics Corp. ............ 00 1534-1535 
Sumtak Electronics, Daido Corporation 

................................... 801950-1951 
Sun Electronic Systems, Inc. ........ 00 1202-1203 
Sunrise Electronics, Inc. .. .. .. .. . .. .. .. ... 00 1329 
Superior Electric ... A·2421; 801314-1315; C·1537 
Switchcraft, Inc., A Raytheon Company 

. .. . . . . .. . . . . . . . . ... 80 1784-1786; C.1538-1542 
Sw:itching Systems International .... 0·2056-2057 
Sylvania Miniature Lighting, GTE Corporation 

................................... 801202-1207 
Synektron Corporation .............. 80 1316-1317 
Syntest Corp. ............................. 0·1116 

T 

Tadiran Electronic Industries, Inc. , ........ 0.1493 
Talerna Electronic, Inc. . . . . •. . . . . . .. A·2422-2426 
Tamura Corporation of America 

., ... A.1269-1272, 1641-1643,2427,2429-2436; 
0.1494-1495, 2058-2068 

Tansitor Electronics ...................... A.1143 
Tauber Elctrns.lnc ..... , .................. 0.1496 
T-Bar Data Switch Corp ........... , ....... 801788 
TDJ Co. Inc. ........................ C·1110-1111 
TDK Corporation of America, Electronic Components 

& Material 
........... A.1144-1147, 1273, 1294-1299, 1597, 

1644-1645;0.106~2069 
TECA, ThermoElectric Cooling America Corp. 

................................... 001664-1665 
Teccor Electronics, Inc. ............. A.2122-2125 
Tech Laboratories Inc ..................... 8·1789 
TechmarCorp ...................... 001113-1115 
Technitrol ........... A.1598-1605; 801028-1029 
Techno Division, ~ale Electronics, Inc, .. ,. A·2037 
Techron Oiv., Crown Inti., Inc ...... ,. 0.1017-1019 
TECLAB, Kalamazoo Technical Fumiture 

................................. ,. C·1117-1119 
Tectrol, Inc. ......................... 002071-2074 
Teka Interconnection Systems .... ,. C.1544-1549 
Teledyne Relays, Teledyne, Inc. .... 8.1604-1612 
Teledyne Solid State, A Oiv. of Teledyne Relays 

................................... 8·1604-1612 
Telpar, Inc. ............................... 0.1117 
Tenney Engineering ...................... 0.1205 
Texas Instruments, Connector System 

............................. C·1150, 1550-1555 
Texmate, inc. ....... , .......... 001374-1387,2075 
Thermacore Inc. ......... ,................ C·1666 
Thermalloy, Inc. , ......................... C.1667 
Therm-D-Oisc, Inc. Sub. Emerson Elec. Co. 

................................... 8·1391,1865 
Therrn-O-Disc, Inc., Midwest· Components Product 

Grp. .............................. 80 1866-1869 
Tacos America, Inc. Tokyo Cosmos Electric Co. Ltd 

.. . . . . . .. . . . . . . . . .. . .. . . .. .. . .. .. .. A·2070-2071 
. Todd Products Corp. . ........ 0·1505, 2077-2106 
Todd Systems, Inc. . .................. A.2438-2441 
Torelco, Inc. .............................. A.1278 
Toroid Corp. of Maryland .•......... A.2442-2446 
Torotel Prods. Inc. ...... A.1274-1277,2448-2451 
Torotron Corp. ........... ,................ 0.1330 
Tortran Inc ................................ A.2447 
Total Power Intemationa~ Inc ............. 0.2107 
TOVOCOM USA INC. .. ............ A.1472-1482 
Tracewell Enclosures, Inc. .......... C.1120-1125 
TRAK Microwave Corp. ..... A.1829-1833; D·l078, 

1194 
TRAK Systems, Div. TRAK Microwave Corp. 

............................. 0.1078, 1194-1195 
Trans American Transformer ............. A.2452 
Transducers & Systems, A Prime Technology 

Company .............................. 801947 
Transformer Technologies, Inc. .;......... A·2453 

Transistor Devices, Inc. ....... 0.1331,2108-2109 
Transmagnetics .................... 0.1196-1199 
Tri-Mag, Inc. ......... A.1646-1646; 002110-2113 
Triridge Corp. ............................. 8.1613 
Trompeter Electronics, Inc. .. . . . . . .. C.1556-1561 
TS Products, Inc. ......................... 0.2245 
TIE, Incorporated .................. A.1708-1717 

U 

ULTRA VOLT ............. , ..... ; ........ 0.2115 
Ultronix, Inc. A Company of Vishay .. A·1992-1995 
Ulveco, Inc. ..................... ,... Ao2454-2457 
Underwater Kinetics ... , ............ C.1127-1129 
Unicorp ............................ C.1598-1599 
UNIPOWER CORPORAnON ........ 0.2116-2130 
United Chemi-COn Inc .............. A.1148-1149 
Universal Voltronics Corp, Thermedics 

Inc./ThermoElctron Corp ......... 0·2131-2133 
U. S. Digital Corp. ................... 8·1952-1955 
u.s. Power IRelco Midwest, U.S. Power Converting 

Co ................ , ............ C.l092; 0.2027 
U.S. Power Converting Company/Relco, Leonard V. 

Snow & AssocS. .............. 001092; 0.2027 
U.s. Sensor Corp .......... , ................ 801871 
U.S. Terminals Inc. ........................ C.1583 
U.S. Toyo Fan Corp ................. 001668-1669 

V 

Valhalla Scientific ............ , ..... 0.1332-1333 
Valor Electronics .......... A·1606-1607; 0·2134 
Varta Batteries, Inc. ........... , ........... 0.1497 
Vectron Laboratories, Inc .... , ....... A.1484-1489 
Veetronix, Inc. ........ ,.,.,., ....... 8·1790-1791 
Vernitech:Vemitron Corp ... A.2072; 8.1031, 1318, 

1956 
Vemitron Corp.. Passive Comps. Group 

.. , ............ , A.1279, 1751,2073-2075, 2458 
Vibra-Metrics, Inc. , ....................... 801957 
Victoreen, Inc. ,., ................... A·1996-199!! 
Virginia Plastics Co ..... 001564-1567,1822-1824 
Vishay Resistive Systems 

........... A·1844-1845, 1914-1915. 1965-1967, 
1992-1995,2001-2009,2015,2076;0·1335 

Visual Communications Co., Inc. .... 8·1208-1209 
Vitec Electronics Corp. .............. A.2459-2463 
VL Electronics, Inc. ....................... 80 1132 
Voltage Multipliers, Inc. .................. , A.2127 
Voltech, Inc. .............................. 0.1336 
Voltex .. '., .... , .......................... 0.2135 

w 
Walker Scientific ............ , ............ 0.1337 
Warnco, Inc ......................... 8011ao-1181 
WARREN G-V, GENERAL SIGNAL CORP. 

......................................... 8·1870 
Waters Manufacturing, Inc., Talley Industries 

........ ' ...... , .................... A.2078-2079 
WECO Electrical Connectors, Inc. ... C.1568-1577 
WECO Electrical Connectors, Inc. ... .0·1568-1577 
WECO Electrical Connectors, Inc. ... C.1568-1577 
Weico Wire & Cable, Inc. ....... , . .. C·1826-1863 
Weidmuller Inc. ................. , ... C.1578-1581 
Wells-Gardner Elctms. Corp, .............. 801133 
Weschler Instruments, Hughes Corp. . ......... . 

0·1395-1405 ' 
Wesco Electrical Co. ............... A.1150-1151 
Western Graphtec ........................ 0·1425 
Weston Instruments, Electrical Instrument Service, 

Inc ............................... 0.1338-1339 
WlCkmann USA, Inc. Wickmann-Werke GmbH 

.. , ........................ , ....... 801392-1394 
Wilbrecht Electronics ....... A·2077; 8.1211-1213, 

1793 
Wilco Corp. ................ ,., A.1280-1283, 2464 
Wilcoxon Research ,...................... 801959 
Wilmore Electronics Co. Inc. 

...................... , 0·2136-2139,2230-2231 
WintekCorp ................... ' .... 0·1122-1123 
World Products Inc. .... A.1153, 2011, 2128-2129; 

8.1030 
World Products Inc., Systems Devices Grp. 

.. , ..... A-1153, 2010-2011, 2128-2129; 8.1030 

XYZ 

Xentek, Inc., Taiyo Vuden USA, Inc: 
................. , ... '. 002140-2143,2232-2233 

Xico, Inc. ............. , ................... 0.1118 
Xsis Electronics, Inc. ........... ,.......... A.1491 

Vuasa 8attery (America), Inc. ............. Do 1499 

Zenith Magnetics, Zenith Electronics Corp. 
. ......................................... 0·2145 

Zero Enclosures, Zero Corp. ........ C.1130-1144 
Zero Corp., Zero East Oiv. .. .............. C.1130 
Zite! Corporation ........ ,.. .. .. . . .. 0.1119, 2239 

8 For Manufacturers Sales Offices refer to MANUFACTURERS AND SALES OFFICES DIRECTORY EEM 1991 
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92 Product 

Index and 
Directory 
All products are listed alphabetically by their generic names and then by 
subclassification. For example, look for "Fiber Optic Connectors" 
under "Connectors, Fiber Optic" or for "Digital Panel Meters" under 
"Meters, Panel (Digital)." 

Following each product heading is a four-digit number directing you 
to the Product Section where these products are usually cataloged. If 
that Product Section is not in the EEM volume you are using, a "See 
Vol. A, B, C, or 0" will direct you to the proper volume for your prod
uct classification. No numbers appear with cross-reference headings. 

Under each product heading whose Product Section appears in the 
volume you are using, the names of the manufacturers who supply the 
product are shown in alphabetical order with EEM catalogers shown 
first in boldface type with appropriate page numbers. Other manufac
turers are shown in light face type. The symbol (§) indicates that th(cse 
products are available from local distributors. The symbol (t) indicates 
that the product is available to MIL specifications. 

Abrasives-5400 - See Vol. C 

.40.bsorhers, M!c~c!l."!ave-3,!50 
Microwave Riter Inc., East Sy,acuee, NV 13057-11486, 315-437-3953;800-448-1666 

........................................ " ........................ A·1695 
§tCapcon, Inc, New Voil<, NY 10001 ...................................... 212·243-6275 
t Rantec Microwave & Electronics, Esco F.lectronics, Chatsworth, G.4 91311 

. . . . .. .. . .. . . . .. . . . . . . . . . .. . . . . . . . . . .. .. . . .. . . . . . . . . .. . . .. . . . . . . . . . .. .. 818-885-8223 
Ray Proof, Shielding Systems CoIp, Norwalk, CT 06858-5060 .........• 8()1).243-5704 

§ TDK Corporation of America, Electronic Components & Materla~ Moun! Prospect, IL 
60056 . . . . . .. . .. . . .. . .. . . .. .. . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . .. . . . . . . . .. 708-803-61 00 

Accelerometers-5500 - See Vol. B 

Acoustic Systems (Mll)-2440 - See Vol. B 

AC Power Protection Equipment - See Line Conditioners (Vol. D) 

Actuators, Satellite Antennas-1200 - See Vol. D 

Actuators, Servo, linear-4900 - See Vol. D 

Actuators, Servo, Rotary-4900 - See Vol. D 

Adapters - See Connector Adapters (Vol. C), Plug Adapters (Vol. C), 
Socket Adapters (Vol. C), etc. 

Adapters/Connectors, T.V. to Peripheral Equipment-2100 - See 
Vol. C 

Adapters, GPIB, IEEE 488-2100 - See Vol. C 

Adapters, Fiber Optic-2415 - See Vol. B 

Adapters, Meter, Current Measurement-2900 - See Vol. D 

Adapters, Modular Telephone-2100 - See Vol. C 

Adapters, US to European Power-2100 - See Vol. C 

Adapters, Wall Plug-in - See Power Supplies, Plug-in (Vol. D) 

Adapters, Waveguide-3450 
t Airtron, lillon Industries, Inc.. Moms Plains, NJ 07950 ................... 201-539-5500 

Cel-Scope, E>ccellron Inc., Sunnyvale, CA 94086 ..•..•. 408-731l-4573; 1-800-828-3547 
Flann Microwave Inc., Cambridge, MA 02139 ........•............•..• 1-8()1).937-3n2 

t Gamma-I Corp., Electromagnetic Sciences, Inc., Torrance, CA 90505 .... 213-539-6704 
GTE Flberoptic Products, Williarrisport, PA 17701 ... 717-326-6591;1-8()1).FBR-QPTICS 

§ Hewlett-Packard Co., Cupertino, CA 95014 .. .. .. . .. . .. .. .. ... . .. .. .. .. .. 8()1). 752-0900 
t Integrated Microwave, San Diego, CA 92121-1009 ...•.....••.....•..... 618-258-2600 

International Telecommunications Components, Inc., Deer Park, NY 11729 
...... "., ................................ "' ........................... 516-243-1444 

MACOM, Inc., Burlington, MA 01 B03 ......• ,............................ 617-272-3000 

§t MIA-COM Control Components Div, Mi A-COIIII, Menimack, NH 03054-4343 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 603-424·4111 

l' MaUi~~ ~\'1icrm'Wav& Co;p., CucamQilg&, C;, G17'::JC ............. " .. , ....... 1.4-G07-;7io 
tMicrolabfFXR, livingston, NJ 07039 .................................... 201-992-7700 
tMicro Mode Prods., EI Cajon, CA 92020 ................................. 619-449-3844 
§ Microwave Development laboratories, Natick, MA 01760 ............... 508-655-0000 
t Milec Electronics, Pointe Claire, QUEBEC, CANADA H9R 3X3 .......... 514-694-6666 
§ Penstock Engineering labs., Penstock, Inc., Sunnyvale, CA 94096-4018 

....................................................... 408-73(){)3oo;8()I).PENSTOCK 
t Premier Microwave, Pori Chester, NY 1057:> . . . . . . . . . . . . . . . . . . . . . . . . . . • . 914-939-8900 

Pro Com Technology Inc., Farmingdale, NY 11735 . . . . . .. 516-293--4443;800-762-3785 
tReeve Electronics, Mellish E Murray, Chicago, IL 60612 ................ 312..s7D-Ol50 

Rosenberger-Micro Coax, (Formerly Micrc-Coax Components, Inc.), Coilagevilie. PA 
19426 . .. . . .. . . .. .. . . . . . . .. .. . . . .. . . . .. . .. .. . . .. . . . . .. .. . .. . . .. . . . . ... 215-489-3700 

Sivers IMA AS, Culver City, CA 90230 .................................. 213-306-4248 
§t Systron-Donner Microwave DiY, Sylmar, CA 91342 ..................... 816-362-9900 
§t Telephonics Corporation/PRO Instruments, Huntington, NY 11"143 

................................................................. 516-549-6415/6428 
Teleplex, Inc., AKord Division, Woburn, MA 01601 ....................... 617-935-6610 
Tucker Electronics, Dallas, TX 75355-1419 .............. 214-348-8800;800-527-4642 

§ Wiltron, Morgan HiI~ CA 95037-2809.................................... 4Oa-na-2OOO 

Adapters, RF (Mll)-2440 - See Vol. B 

Adhesives, Conducting-1600 - See Vol. C 

Adhesives, General P,urpose-1600 - See Vol. C 

Adhesives, Illsulating-1600 - See Vol. C 

Adhesives, liquid Spray-1600 - See Vol. C 

Adhesives, Optical-1600 - See Vol. C 

Adhesives, UV Curing-1600 - See Vol. C 

Adhesives, Wire Tacking-1600 - See Vol. C 

Air Clalmars & Filtars (Shielded '" Unsh~lded)-2600 - SEle \10'. C 

Air Conditioners (For Equipment)-2600 - See Vof. C 

Alarms & Alarm Systems-2200 - See Vol. D 

Alarms, Controls, Photoeiectric-3700 - See Vol. B 

Alarms, Static Level-4100 - See Vol. D 

Alloys, Brazing-5400 - See Vol. C 

Alloys, Metal/Ceramic-1600 - See Vol. C 

Alphanumeric Readouts - See Tubes, Readout (Vol. A) 

Alternators-4050 - See Vol. D 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs ~-Rentals #-Value Added Reselier 



Amplifiers, FM, IF,Surface Mount-4800 

Altimeters-2900 - See Vol. D 

Aluminizers, VaCUl,lm - See Deposition Equip. (Vol. D), Evaporation 
Equipment, Electronic Beam (Vol. D) 

Amplifiers, AF-l300 - See Vol. D 

Amplifiers, Antenna-1200 - See Vol. D 

Amplifiers, Compressor-1100 - See Vol. D 

Amplifiers, Current, AC-1100 - See Vol. D 

Amplifiers, DC-1100 - See Vol. D 

Amplifiers, Data - See Amplifiers, Instrumentation (VoL D) 

Amplifiers, Decade-1100 - See Vol. D 

Amplifiers, Deflection-Also See Yokes, Deflection, Oscilloscopes, 
etc.-1100 - See Vol. D ' 

Amplifiers, Differential-1100 - See Vol. D 

Amplifiers, Distribution-1100 - See Vol. D 

Amplifiers, Equalization-1300 - See Vol. D 

Amplifiers, Fiber Optic-1100 - See Vol. D 

Amplifiers, FM, IF, Surface Mount-4800 
t Interriallonal Sansor Systama,lnc., Aurora, NE 68818, 402-894-6111 ...• Ao l731 

A E G Corporation, Telefunken Seiniconductors Div., Somerville, NJ 08876-1269 
....................................................................... 201-23H13oo 

1# BEC Inc.lCartified Calibration Labs, Horsham, PA 19044 . . . .. .. . . .. . . . .. 800-523-3808 
tMITEQ Inc., Hauppauge, NY 11788 ..................................... 516-436-7400 

§t Motorola Semiconductor Prods. Sector, Tempe. AZ. 85284 .............. 602-244-6900 
tRHG Electronics Laboratory, Inc., Deer Park, NY 11729 ................. 516-242-1100 

Trontech, Inc., Eatontown, NJ 07724 .................................... 906-542-1133 

Amplifiers, IF-1100 - See Vol. D 
Amplifiers, Instrumentation-1100 - See Vol. D 

Amplifiers, Integrating-Also See Amplifiers, Operational; 
'Integrators, Electronic-1100 - See Vol. D 

Amplifiers, Isolation-1100 - See Vol. D 

Amplifiers, Klystron-3450 
Aydin Corp., Horsham, PA 19044 ............................. , ......... 215-657-7510 

tlBEC 1nc./Cartified Calibration Labs, Horsham, PA 19044 ................ 800-523-3808 
t Comtech Microwave Corp., Comtech Corp., Hauppauge, NY 11788 ..... 516-435·4846 

Continental Electronics Corporation, Dallas, TX 75227 .................. 214-381·7161 
t EEV Inc., Elmsford, NY 10523 .. .. .. .. .. . .. .. .. .. .. .. .. .. . .. .. .. .. .. .. ... 914·592·6050 
t ETM Electromatic Inc. Newark, CA 94560 ............................... 415-797-1100 
tUlton Electron DevIces, SI!I1 Carlos, CA 94070 ......................... 415-591-8411 
t LogIMelrics, Plainview, NY 11803 .. . .. ... . . ... .. . . . . . .. . . . .. .. .. . . . . .. . . 516-349-1700 
t MCL, Inc., Bolingbrook, IL 60440-4999 .................................. 708-759-9500 

Reeve Electronics, Mellish E. Murray, Chicago, IL 60612 ................ 312-670-0150 
Varil!l1 Associates, Electron Device Business. Palo Alto, CA 94304 ....... 415-493-4000; 

800-544-4636 
Varil!l1 Microwave Equip. Div. Varil!l1 Assocs., Inc., Santa Clara, CA 95054 . 

. . .. .. . . . .. . .. . .. .. .. . . . . . . . .. .. . . . . . .. . .. .. . . .. . . .. . . .. . .. .. .. . . . . . . .. 408-496-6273 

Amplifiers, Limiting-1100 - See Vol. D 

Amplifiers, Une-1100 - See Vol. D 

Amplifiers, Lock-in-1100 - See Vol. D 

Amplifiers, Logarithmic-1100 - See Val. D 

Amplifiers, Low Noise-1100 - See Vol. D 

. Amplifiers, Magnetic-l100 - See Vol. D 

Amplifiers, Master Antenna - See Amplifiers, Distribution (Vol. D) 

Amplifiers, Microphone - See Amplifiers, AF (Vol. D) 

Amplifiers, Microwave-3450 
lnatrumanta for Industry, Inc., Ronkonkoma, NY 11779, 516-467-11400 . _. 0 0 1012 
Mlnl-Clrculta Lab., Brooklyn, NY 11235-0003, 718-934-4500 .•.•..•••••. Ao1753 

t Sarvo Corporation 01 America, HIcksville, NY 11802-9907, 516-938-9700 
......................................................... Ao l827,Oo1077 

t TRAK Mlcrowava Corp., Tampa, FL 33634, 813-884-1411 ••••••••.• Aol830·1831 
§A E G Corporation, Somerville, NJ 08876-1269 ....................... ,. 90&-231-8491 

AEL Defense Corp., lIII1sdale, PA 19448 ................................ 215-822-2929 
t Alrtron, Litton Industries, Inc., Morris Plains, NJ 07950 ................... 201-539-5500 

§tAlphs Industries, Inc., Woburn, MA 01801 ............................... 617-935-5150 
t AmpIIIonl;c, Inc., Philadelphia, PA 19154 ................................. 215-464-4000 

§tANZAC, MIA-COM, Burlington, MA 01803 .............................. 617-273-3333 
§t Avantek, Inc., Milpitas. CA 95035-7492 ...•...........................•.. 408-432-3080 

Aydin Corp., Horsham, PA 19044 ........................................ 215-657-7510 
CaIifomia Microwave, Sunnyvale, CA 94086 .... ,....................... 408-732-4000 
CaI-Scope. Excehron Inc., Sunnyvale, CA 94088 ....... 408-730-4573; Hl00-828-3547 

t Comtech Microwave Corp., Comtech Corp., H8IJIlIl8UIl9, NY 11788 ..... 516-435-4846 

PRODUCT INDEX & DIRECTORY 
Continen1a1 Resources, Inc, Test Instruments Div, BecJford, MA 01730 ... 617-275-0850; 

800-937-4688 
Dowty Avionics, Arcadia, CA 91008 ..................................... 818-445-5955 

§ ENI, Div. of Aelec America, Inc., Rochester, NY 14623 •.••..•. . .•. .•.••.. 716-427-8300 
t ETM Electromatic Inc, Newark. CA 94560 . .. .. .. . .. . .. .... .. . .. .. . .. . ... 415-797-1100 
t FEI Microwave, Inc., Frequency Electronics, Inc., Sunnyvale, CA 94088 .. 408-732-0880 
t Harris Microwave SemiconduCtor, Harris Semiconductor, Milpitas, CA 95035 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . •. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-433-2222 
HDS Inc., Reston, VA 22091 ...................................•.•...... 703-62D-6200 

§ Hewlett-Packard Co. Cupartino, CA 95014 .....................•...•.... 800-752-0900 
Hughes Aircraft Co., Electron Dynamics Div. Torrance, CA 90509-2999 

..................................................... '" ... .. . . . . . ..... 213-517-6000 
t Kettec Florida, Inc., Microwave Pro, Ft WaRon Bch. FL 32549-2917 ..••. 904-244-0043 
t Litton Solid State, Litton Systems, Inc., Milpftes, CA 95035 . . . . . . . . • • . . • •• 408-433-0933 
tLNR Communications, Inc., Hauppauge. NY 11788. : .................... 516-273-7111 
tLocus, Inc., State Collage, PA 16804 .................................... 814-466-8275 
tLocus, Kaman, St8te College, PA 16804 ................................ 814-486-6275 
t LogiMelrics, PlailTView, NY 11803 •. . . . . . . .. . .. .. . . . . . .. .. .. . . .. .. . . .... .. 516-349-1700 
tLoral Microwave Narda, Hauppauge, NY 11788 .......... ; .............. 516-231-1700 
t Loral Microwav~Narda West, SI!I1 Jose, CA 95112-4210· .. .. .. . . . . .. ... 408-436-4400 
t Lucas Epsco, Inc., Hopkinton, MA 0174&-2204 ...................•..•... 508-435-2400 
t Lucas zeta, Inc., Lucss Aerospace, Inc., San Jose, CA 95134............ 408-434-3600 

MACOM, Inc., Burlington, MA 01803 .................................... 617-272-3000 
tM/A COM Ltd, Bedlordshlre, ENGLAND LU5 4SX. Engll!l1d ............ 44(582)471200 

M/A-COM PHI,lnc., MIA COM,Inc., Torrl!l1ce, CA 90501 ............... 213-32(}-6180 
t MCL, Inc., Bolingbrook, IL 60440-4999 ................................... 708-759-9500 
tMDF Products Inc., Danbury, CT 06811 ................................. 203-743-3579 
t Microphase, Norwalk, CT 06856 ........................................ 203-866-8000 
tMicrowave Solutions, Inc., National City, CA 91950 ...................... 619-47+6908 
t MITEQ Inc., Hauppauge, NY 11788 ..................................... 516-436-7400 
t North Hills Electronics, Glen Cove, NY 11542 .. .. .. .. .. .. .. .. . .. . .. .. .. . 516-671-5700 

§t Penstock Engineering Labs, Penstock, Inc., Sunrryvale, CA 94086-4018 
· . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-730-03oo;800-PENSTOCK 

§Siemens Components,lnc., Special Products Div., Iselin, NJ 06830 ...... 201-321-3400 
§tSystron-Donner Microwave Div. Sylmar, CA 91342 ..................... 818-362-9900 

tTechtrol Cyclonetics,lnc., New Cumberland, PA 17070 ................. 717-774-2746 
tTeledyne Microelectronics, Los Angeles, CA 90066 ...... 213-822-8229;213-870-9831 
tTeledyne Microwave, Mountain View, CA 94043 ........................ 415-968-2211 
Tel~ Tech Corporation, Bozeman, MT 59715 .........................•. 406-586-0291 
TAM, Inc., Ml!I1chester, NH 03103 .. .. . ... .. ..... .......... ... .. .. .. ..... 603-627-6000 

ti"ronlech, Inc., Eatontown, NJ 07724 .................................... 908-542-1133 
Tucker ElectroniCS, Dallas, TX 75355-1419 .............. 214-348-8800;a00-527-4642 

4> U.S. Instrument Rentals, Inc., AT&T capital Corp. D/FW Airport, TX 75261 
....................................................................... 800-874-7123 

Varil!l1 Microwave Equip. Ow. Varil!l1 Assocs., Inc. Santa Clara, CA 95054 
· . .. . . .. . . . . . . . .. . . . . . . . . . .. . . . . .. . . . . . . .. . . . .. . .. . . . . .. . .. . . . .. . . • . . . . 408-496-6273 

t Watkins-Johnson Co., Palo Mo, CA 94304 ............................. 415-493-4141 

Amplifiers, Mixing-1300 - See Vol. D 

Amplifiers, Multichannel-1100 - See Vol. D 

Amplifiers, Narrow Band-1l00 - See Vol. D 

Amplifiers, Null-1l00 - See Vol. D 

Amplifiers, Operational-'I100 - See Vol. D 

Amplifiers, Operational, Surface Mount-4800 
§t Advanced Linear Devices, Inc., Sunnyvale, CA 94086-4606 .....•....... 408-720-8737 

Analog Devices, Inc., Norwood, MA 02082-9106 ........•............•.. 617-329-4700 
Analog Systems, Tucson, AZ. 85731-7389 .............................. 602-290-1818 

§t Comlinear Corp. Fort Collins, CO 80525 ................................ 303-226-0500 
t ME. Kennedy Corp., Cicero, NY 13039 .... . .. .. .. .. .. . . .. .. .. .. .. . .. . ... 315-899-9201 

Motorola Semiconductor Prods. Sector, Tempe. AZ. 85284 .............. 602-244-6900 
NEC Electronics, Inc., Mountain View, CA 94039 ..............•..•...... 415-960-8000 

§t Precision Monolithics Inc. Subsidiary of Boums Inc., Santa Clara, CA 95052-8020 
........................................................ 40&-727-1500;800-843-1515 

§t Sips. Corp., Custom MonolHhic Prods. Div. Billerics, MA 01821 ........• 509-667-8700 

Amplifiers, Parametric-3450 
t AIL Systems, Inc., Eaton Corp. Dear Park, NY 11729 ....... .. .. . . . . . . ... 516-595-3094 
t Alpha Industries, Inc., Wobum. MA 01801 ............................... 617-935-5150 
t Comtech Microwave Corp., Comtech Corp., Hauppauge, NY 11788 ..... 516-435-4646 
t LNR Communications, Inc., Hauppauge, NY 11788...................... 516-273-7111 

Amplifiers, Peak Umiting-l100 - See Vol. D 

Amplifiers, Peak Sense & Hold-HOO - See Vol. D 

Amplifiers, Phase-Lock Loop-li00 - See Vol. D 

Amplifiers, Photocell - See Amplifiers, Transducer (VoL D) 

Amplifiers, Power-l100 - See Vol. D 

Amplifiers, Programmable Gain-1100 - See Vol. D 

Amplifiers, Public Address - See Amplifiers, AF (Vol. D) 

Amplifiers, Pulse-1100 - See Vol. D 

Amplifiers, Pulse Umiting-1100 - See VQI. 0 

Amplifiers, Recording - See Amplifiers, AF (Vol. 0) 

Amplifiers, Resolver - See Amplifiers, Servo (Vol. D) 

Amplifiers, RF-1100 - See Vol. D 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY Antenna Feed Systems-3450 
Amplifiers, Sample & HOld-110~ - See ~Of. ~-;--------.-- --,AnalYzers, Protocol-2900 - See Vol. D 

Amplifiers, Servo-4900 _. See Vol. V Analyze!"s, Pulse-2900 - See Vol. D 

Amplifiers, Single Sidebsnd-1900 - See "Gil. D . Analyzers, SeNo-490IJ - See Vol. fJ 

Amplifiers, Strain Gauge - See Amplifiers, Transducer (Vol. 0) i Anaiyo:llm>, Signature-2900 _. See Vol. D 
~ 

Amplifiers, Sweep-loGO - See Vol. D Anaiyze~s, SOrl!C &. Sl.lbson~c-2900 .- See 1101. V 

Amplifiers, Synchm-4!1i)() - See Vol. i~ 

Amplifiers, Telemetering-1900 - See !fo.l. IJ 

Amplifiers, ThermocouplG - See Amplifiers, Traflsdl)r:er (Vol. OJ 

Amplifiers, Track 8. Ho!d-110ilJ - See !fol. /J 

Amplifiers, 'Transducer-Aiso See Si9r;a~ Condi11.,ol1er,;;-"j·WO - See 
Vol. V 

Ampiifiem, 1"~aJ'I",!ijij!"!>i Wi'lVf! TI.lh~ .. I1il1!l .... s,,'-' If(J;j, f.l 

Amplifiel's, UI"II1.1S01Iij,;·"l"i!l!i _. S~e 11<)1. n 
Ampjitiel"s, Video-HOI) - S~e Vol. D 

Amplifier.:t, Voltage f1Iefe~",nc<;-i10() - Sf!!l'! 'I(';.} , n 
Amplifiers, Wideoi1llld .. i"!O!! -- S:'~,G Vol. /) 

Analyzers, AF-?'9fJO - See 1101. I) 

Allalyzers, Air PO!!'Jth::II1-25S0 _. See 11,=,1. D 

Ana!l.IZ<9TS, ;\t'~i.®ml<! ?alt'icem .. 2:900 .,- S",,,, !Itol. l) 

Analyzers, Die~ec~~ic C(bllstant-29IJa -- S",,,,, VoL U 

AmJliyzcrs, Di!liS1i!l~ i:ii!!!'lal-:!!li(~t" ~ Sse Vol . .<:' 

Ana!lIzens, Distortion - See Analyzers, J'J,F (Vol. DJ 

Ana~Y,1!er$: Dis~urbidlrH~a (PCl\ftR-1t", ~h')~1i:, H~JltlYllh~i:ty', "J\'~~tn~~~'~~~IM"r.*)~':28nO 

- Se€lIlOlI. 0 

AnaJlyzers, !o'"st FOJ'Jne~ 'fmm;iorm !""Fn-:1Sifl~ _.- S0icJ viol. {2 

Aoatyzers, ~'tf~qv.ency .- Sse }\flSJyzers, Sp'9c1n !iT!, (\101. (l) 

An!llly?ers, r-~*lql.lem-:y Si10biiity -. See MetHrs, Frequency D,,)vi2il01l 
(Vol. D) 

Analyzers, !-iarmcmi.>2!!10(} - Sel!! Vol . .0 

t\.na~lIz~r:::, fimr.le(illZlUlce-290(1 _. S'~IJ !I'ili'. D 

Ar.alyzen::, lO~~1::-23{lO - Sell; 1/'l)i. t: 

Analyze,s, iiliilgnetfc-2!lillli - See Vol. ;I:} 

Analyzers, Microw!'ive-3450 
l' "nwu, Oakle",:I, rJJ O?<I~S. 20t-837->1·1·' 180~"'2!;5·:?~.";4 .• " .• , ... i:l"'1215-12i!! 
# BEC Inc.lCertlli91.1 Calibration 1_",,", HO(oha"" f'A 19044 .... 8[10-523-3808 

Continental Resources, Inc, Test Instruments Div., l3edIort1, Mil 0'173() ... 617·275-0850; 

§t Electro-Metrics, Incorporated, A Penni Corp" Amsterdam, NY 120'10 ... 
j"Ferretec Inc., Fremont, CA 94539-7474 ........................... .. 
t General Microwave Corporation, Amityville, NY 11701 ...... . 

800-937-4688 
518-843-2600 
41,,.226-1216 
518-228-8900 

<P Ganster Rental F.~Mtl'nni('s, '0(';., Wood!and Hills, r,A 91 ~r,7 . r;Go-·831-~4A.O (in GA.); 
800.-227-·8409 

§ Hewlett-Packard Co., Cupertino, CA 95014 ................. 80()"752-0900 
Loral Microwave Narda, Hauppauge, NY 1178S 0........... 516-231-1700 
Lucas Wainschel, Gaithersburg, MD 20684-6001 .......... . . . .. 301 .. 948-3434 
Power Sys. Grp., Rantee Div., Emerson Elec. Co, Chalsworth, GA 91:;11 

.. .. .. .. . .. .. . .. . .. .. .. .. .. . . .. . .. . .. .. .. .. .. .. . .. . 818-885-6223 
t Raytheon Co, Microwave & Power Tube Oiv., Wattham, MA 02254 6',7-899·8400 

Tex.can Instruments, Texscan Corporation, Indianapolis. IN 46226 ..... 317 .. 545-4196 
Trililhic, Inc., Indianapolis, IN 46236 .................................. 800-344-2412 
Tucker Electronics, Dallas, TX 75355·1419 .............. 2'14-341'I-Il800;800-527-4642 
Wavetek Microwavs, Ino., (Formerly Pacific Measu,emen~ ;nc.), Sunnyvale, CA 94089 

........................................... 0........... .0 ...... 0 408-734-5780 

Analyzers, iIIIociu!ation-2900 - See Vol. D 

Analyzers, !\Ietwork-2900 - See 1101. D 

Analyzers, ilioise-29!lO - See \1"08. D 

Analyzers, Particle Size,-2900 - See Vol. D 

Analyzers, Phase & Voltage-2900 -- See Vol. D 

Analyzers, Power-2900 - See Vol. D 

,1\m.Cyze.s, Spectn;m-29M _. !;ii;e Vol. 0 

An;;;iyzem, :Surlial:c AreOl-2900 - See 11'01. D 

Analyzers, Time Intervlli-2900 _. See Vol. D 

AI1a.iyzers, Total Combust!bles-2!l10() - S"1il! Vo/" fJ 

Ana~y7.!'!rs, Transfer Func~1ol1-290(J - See 1/(.1. f) 

I Anahp'.evs, Transient-2!lO(l .. - See Vol. ,f) 

,\I1<lil;'ZSI'S, U!trss0,nic-2!l(lC - See 1101. D 

Analyzers, Vibralio"-29('O - See 1101. n 
.i!ill::tl!}f:r.ers, Vieleo _. See P,naiyzers, Spectrum (Vol. OJ 

.Al121i)'ze,s, ~1!",vpj<Orm-2!lOI) - Se<" Ifo,!,. [I 

Ail~!yzers, WC'lfJ ,& F!utie;'-2900 - See Itol. !D 

1,,\,;,lyzews, Lin;onia O:i.-;<!!<tlG -_. :,I;iS Voi. ;a 

f~fT~~~iYi":l.;Jrr~ f~ilHLp~:J44(jJ -~ S~';fE; Yor B 

AIli:enl'1l! Oumln!!, loads - See Dummy Loads (Voi. D) 

A.-;tenna Feed Systems-3451J 
All Oerense (;"'"10 .. Lansdale. f'A 19446 

§t t:>..naren Microwave, !nc., E. S)rTacuse, NY i 305l 
And'ew Corp., Orland PI<., II.. 6046;, ... 

tDe.tron Systamr .. l.lc., Stmi Vs!ley, CA 930CS··1S5C 
.;- D;;:A:i",~.~C ':"-:"~i7,,-:-.l .• ;-,;,:;s~;.~~.I:';;, G"";~-ii""O:i: :~'~~'JIIi;.;J ~'"';,:,}il"~ ~.:'i-_':':, ;::;~: O";'O~~·i 

t Eastom MicroWi.:lV8, Burlington, td/\ 01803 . 
t Electro MagnetiC Processes, !nc., Chatswoiih, C:\ g'?3i 1-t',858 .. 
t Gabrifll EIec1ronics, Scarborough, ME MOl4 .. _ . 

... 215-822-2929 
:; 1 fr432-8930 
800-255-1479 
a05-GM-1717 
~'.r--' ~''''F- .- .. -
c-_u.'-UOJ~,-"t;J'.h). 

~O(j..341-967B 

617-273-4700 

t Gammo-f Corp .• EleGtromagnetic Sciences, ~i1C., Torrance, CA 90505 ., . " 
t Lorch Electronlcs:Div. 01 Vernitron Corp., St Patersbu~ FL 33710 _ .... 

. . . . .. 81 e-882-6333 
207-883-516"1 
213-539-6704 
813-347-2181 
818-700-8400 
805-92&-57i 1 
4i5-7S1~5n1.8 

tMOM, Inc., Chatsworth, CA 9-;311 .. _ .......... . 
i" iVilcrow3ve !\pplicmjo~~s Group, Snn'~2 Man;:, G;\ 93455-
§ f\..JHlWlect, Newark, CA ~560 . . .. _ .................... " ...... , .... . 
1" Power Sys. Grp., Partee O~v., Emsrson E!oc. :~.:o., Cha!Sb"lorth, C/·, 91:)~ 1 

. . .. .. .. .. .. . .. . .. . .. . .. .. . . . .. ....................... 818-885-8223 
t Premier Mit:::rowav(-,;. Port Ch~sler, NY ~ 0573- ... . 914-9::"i9-li900 
§Prodelin Corporation. Conova" r;(~ 2.a'11~' .............. , ... ' ..... 0 ...... 704-464-4141 
t F;~io Research inS~(Um0rrrt Ce., In{;., Wa1erbury. CT OS704-3500 ...... 203-753-5840 
t Rantec Microwave & ::~6f:1tonic5, Esc:) E!ectrorucs, Cha~'\I'Jorth, CA 91311 

................... 00 .. .. .. .. ... .,.............................. 818-885-8223 
ST Research Corporation, NewingtDn, VA 2212~ . . .. .......... 703-55()"7000 

§tSystron-Donner Microwave Div., Sylmar, CPt 91342 ..... ... 818-362-9900 
tTecom Industries, Inc, Chatsworth, CA 9131 j ..... 818-341-4010 
tTeledyne Ryan EleGtronics, San Diego, CA 92123 ......... G1G-56Q-6400 
§Ten-Toc.lnc., Sevier\lille. TN 37862 ................................... 615-453-7172 
tTIW Systems, inc., Sunnyvale. CA 94089 ................................ 408-134-3000 
t Transco Products, inc., Subsidiary 01 Dalron Systems Inc., Camarillo, CA 93012 

........ , ..... , .............. , . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. 805-987 .. 8007 
Unadilla Antenna Mig. Co, Andover. MA 01810 ..................... ... 508-475-7831 

Antenns Groups (Mil)-2440 _. See 1101. B 

Antenna Rol:alors-1200 - See 1101_ D 

Antenna Sets (MIl)-2441.l -- See Vol. B 

Antenna Switching Matrices-1200 - SeElllol. D 

Antenna Towers-1200 - See Vol. 0 

Antennas, Airborne-1200 - See Vol. D 

Antennas, Citizens Band - See Antennas, Whip & Accessories (Inc!. 
Marine & Mobile Types) (Vol. 0) . 

Antennas, Direction I=lndlng-1200 .- See 1101. D 

Antennas, Ground Plane-1200 .- See \fIJI. D 

Antennas, Helicl!!I-1200 - See Vol. 0 

Antennas, Log Periodic-1200 - See 110/. D 

Antennas, Loop-12(lO - See Vol. D 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <I>-Rentals #I-Value Added Reselier 



Attenuators,Audio (T, L, LL Pads)-4750 

Antennas, Microwave-1200 - See Vo/.D 

Antennas, Multiband, UHFIVHF-1200 - See Vol. D 

Antennas, Phased Array-1200 - See Vol. D 

Antennas, Rhombic-1200 - See Vol. D 

Antennas, Satellite-1200.- See Vol. D 

. Antennas, Spiral-1200 - See Vol. D 

Antennas, Telescopic-1200 - See Vol. D 

Antennas, Whip 8. Accessories (Incl. Marine 8. Mobile Types-1200 -
See Vol. D 

Antennas (MIL)-2440 - See Vol. B 

Antenna Systems (MIL)-2440 - See Vol. B 

Anti~tic Devices,Blowers, Guns, etc.-4100 - See Vol. D 

Antistatic Packaging Materials - See Packaging Materials, Antistatic 
(Vol. C) 

Antitheft Devices - See Alarms & AlarrnSystems (Vol. D) 

Armatures - See Motor & Generator Armatures, Rotors, Stators (Vol. B) 

Arms 8. Manipulators, Robotic-4900 - See Vol. D 

Array Processofs-2025 - See Vol. D 

Array Sockets - See Sockets, Array (Vol. C) 

Arresters, Electrical Surge --' See Suppressors, Transient Voltage 
(Vol. B) 

Arresters, Electrical Surge/Lightning (MIL)-2440 - See Vol. B 

Artificial Loads - See Dummy Loads (Vol. D) 

Assemblers/Disassemblers, Network-1900 - See Vol. D 

Assembly 8. Fabrication Services (Incl. R 8. Dj - See Services, 
Assembly & Fabrication (Vol. DJ 

Attenuators, Audio-1300 - See Vol. D 

Attenuators, Audio (T, L, II Pads)-4750 
§ Mallory Controls, Emerson Electric Canada, Woodstock, Ont, CANADA N4S 7W8, 

519-639-4891 ............................................... A-2064-2065 
§Atlas/Soundoller, Fenton, MO 63026 ....•.............................. 314-349-3110 
# BEC 1nc./Certilied CalIbration L,abs, Horsham. PA 19044 .. . . . . . . .. . . . . .. 800-523-3808 

. § Bogen Communlcations, Inc, Sound Prods., Ramsey, NJ 07446 . . . . • . . . . 201-934-8500 
§ Ciarostat MIg. Co., Inc., Hawker Slddsley, PLC" Dover, NH 03820-1507 

.. . . . .. . .. .. .. .. .. . .. .. .. .. . .. . .. .. . . . . . .. . . . .. .. . .. . . . .. 803-742-1120,800-872-0042 
tJFW Industries, Inc., Indianapolis, IN 48237 ............................. 317-887-1340 
§Marlin Sound Prods. Inc., Cleveland, OH 44143-2297 ................... 216-442-2286 

Northwest Microcircuits, Inc., Philomalh, OR 97370 ..........•.......... 503-929-6424 
t Ohmite Manufacturing Co, Skokie, IL 80076 ............................ 708-875-2600 
§ Philmore Manufacturing, Rockford, IL 61125-1386 ...................... 815-229-7773 
. SGS-THOMSON Microelectronics, Inc., Carrollton, TJ( 75006 ............ ' 214-46&-6000 
§Shallco, Inc., Smithfield, NC 27577 ..................... 919-934-3135; 1-800-87&-3135 
§Speco Dlv, Components Specialties, Inc., Undenhurst, NY 11757 ........ 516-957-8700; 

800-845-5516 
Tacos America, Inc., Tokyo Cosmos Electric Co., ltd., Arlinglon Heights, IL 80005-3904 

... .. .. ••. . . .. .•. . . . . . . .. ... .. . .. . .. .. .. .. . .. .. .. . . . . .. . .. ... . . . . .. . . .. 708-364-7277 
§Vernilrcn Corp., Passive Comps. Group, St Petersburg, FL 33743 ....... 813-347-2181 

Attenuators, Coaxial-3450 
ABL Electronlce Supply, Inc., Yorktown Hgts., NY 10598, 914-962-2253 •••••• 

. ~~ 

t Elcom Systems, Inc., Boca Raton, FL 33487, 407-1194-1774 •••.••••..••• A-1747 
General Microwave Corporation, Amityville, NY 11701, 516-226-8900 •••• A-1749 

t Kay Elemelrlca Corp., Pine Brock, NJ 07058-2025,201-227-2000 ••.••.• A.1750 
t Mlnl-Clrculta Lab., Brooklyn, NY 11235-0003, 718-934-4500 •••.•••••••• A-1753 
t Servo Corporation of America, Hlcksville,NY 11802-9907, 516-938-9700 •••••• 

001077 
t Alan Industries Inc., Columbus, IN 47202................................ 812-372-8869 
§AVA Electronics Corporation, Drexel HiI~ PA 19026 ..................... 215-284-2500 
tlBEC Inc./Certilled Calibration L,abs, Horsham. PA 19044 ................ 800-523-3808 

§t Bird Electronic Corp., Cleveland, OH 44139-2794 ....................... 216-248-1200 
§Coex.Connection, Yorklown HgIs., NY 10598 ............ 914-962-2303;800-431-2103 
§ Communication Devices, Inc., Scarborough, Ont, CAN Ml B3R6 . . . . . . . .. 41 &-292-4463 
§ Compac, Holbrook, NY 11741 .......................................... 51 &-585-3400 
§Concord Electronics Corporation, New York, NY 10012 ............... 1-212-777-8571 
§ Contact East, N. Andover, MA 01845 . .. .. . . . . . . . .. .. .. . . . . . .. . .. . .. . . ... 508-882-2000 

Continental Resources, Inc, Test Instruments 0Iv, Bedford, MA 01730 ... 617-275-0850; 
800-937-4688 

t Daico Industries, Inc., Compton, CA 90220 .............................. 213-631-1143 
t Dielectric Communications, General Signa~ Raymond, ME 04071 ........ 207-655-4555; 

800-341-9678 
t Electro Impulse, Neptune, NJ 07754-0278 .............................. 908-77&-5800 
§ Electronic Resources Inc, Sunnyvale, CA 94089 ........................ 408-745-1420 

§t £Me Technology Inc, Cherry Hill, NJ 08034 .. . .•.. .. .. . . . . . .. . .. . . .. .. .. 609-429-7800 
Hewlett-Packard eo.. Cupertino, CA 95014 .. . . . . . . . . . . . . . . . . . . . . . . . . . • .. 800-752-0900' 

PRODUCT INDEX & DIRECTORY 
International Telecommunications Components, Inc., 0- Park, NY 11729 

....................................................................... 51&-243-1444 
tJFW Industries, Inc., Indianapolis, IN 48237 ............................. 317-887-1340 
t KDl/Triangie Electronics, Whippany, NJ 0?981. ......................... 201-887-5700 

Lectronic Research Labs., Inc., Camden, NJ 08104 •... . .. . .•. . . ..•.. .. .• 809-541-4200 
t Loral Microwave Narda, Hauppauge, NY 11788 .. . .. .. .. .. .. . . . .. .. . . ... 518-231-1700 
§ LuCas Weinsche~ Gailhersburg. MD 20884-6001 .•........•.•••..••..•• 301-948-3434 

MACOM. Inc., Burlington, MA 01803 .................................... 617-272-3000 
§t MI A-COM Control Components Dlv, MI A-coM, Merrimack, NH 03054-4343 

· ............................................... : .. .. . .. .. .. .. .. .. . . ... 803-424-4111 
Mart.ee Switch eo.. Upland, CA 91786 ...........•.....•...•..•........• 714-982-8988 
Matrix Systems Corp., Calabasas, CA 91302 ............................ 818-222-2301 

tMaury Microwave Corp., Cucamonga, CA 91730 ........................ 714-987-4715 
tMetropole Products Inc, Stafford, VA 22554 ............................ 703-859-2132 
tMicrolab/FXR, Livingston, NJ 07039 ..................................... 201-992-7700 
t Micro Mode Prods., EI Cajon, CA 92020 .. ... . .. ..•.. .. . .•. .•. .•.•. .••. .. 619-449-3844 

§tMidwest Microwave, Saline, MI4817&-9589 .............. 313-429-4773;800-521-4410 
t Mitec Electronics, Pointe Claire, QUEBEC, CANADA HeR 3X3 •..•...... 514-894-6666 

Olektron Corp, Signal Technology Corp., Webster, MA 01570 .......•... 508-943-7440 
t Pasternack Enterprises, Irvine, CA 92713 ........... ....•......•........• 714-261-1920 
§ Pomona Electronics, Pomona, CA 91766 .. :............................ 714-823-3463 

Pro Com Technology Inc., Farmingdale, NY 11735 . . • . ... 51 &-293-4443;800-762-3785 
tALC Electronics, Inc., Ml Kisco, NY 10549 .............................. 914-241-1334 

§t Rosenberger-Micro Coax, (Formerly Micro-Coax Components, Inc.), Collegeville, PA 
19426 ................................................................ 215-489-3700 

§ Solijron/Microwave, Solitron DeviceS, Inc, Riviera Bch., FL 33404-9978 
· . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 407-848-4311 ;800-88&-8763 

§tSystron-Donner Microwave Dlv, Sylmar, CA 91342 ..................... 818-362-9900 
Tektronix, Inc., Beavenof\ OR 97077 . . . . ... ... .. . . ... . .•.. .. .•. . .. .. .... 900-835-9433 

§t Telephonics Corporation/PAD Instrumsnts, Huntington, NY 11743 
· . . •. . . . . .. . . . .. . . . . .. . . . .. . .. . .. ... ..•. .•... . . . . ... .. .. . .. .•. . .. 51 &-549-6415/6428 

tTelonic/Berkeley, Berkeley Inds.lnc., Laguna Beach, CA 92652 .•....... 714-494-9401 
§ Test Probes, Inc., San Diego. CA 92121 ....... ..... ... .. .. .. .. . .. ........ 619-552-2090 

Texscan instruments, Texscan Corporation, Indianapolis, IN 46226 ..... 317-545-4196 
t Transco Products, Inc, Subsidiary of Datron Systems Inc., Camarillo, CA 93012 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . .. 805-987-8007 
TriHthlc, Inc., Indianapolis, IN 48236 ..................................... 800-344-2412 

tTrompeler Electronics, Inc., Westlake Village, CA 91382-4047 ...•....... 81&-707-2020 
Tucker Electronics, Dallas, TJ( 75355-1419 .............. 214-348-8800;800-527-4642 
Universal Ad-Yu/[)'F Inc., Milwaukee, WI 53207 ........................ 414-482-4100 

w U.S. Instrument Rentals, Inc, AT&T Capital Corp., D/FW Airport, TJ( 75261 
•.....•..................•..•...................................•...... 800-874-7123 

t Vectronics Microwave Corp; Middlesex, NJ 08846 .....•.....•.......... 908-356-2377 
t Wavetek RF Products, Inc., (formerly Wavelek Indiane, Inc.), Indianapolis, IN 48203-8109 

· . . . . . . . .. ..• . . . . . . . . . . . . ... .. . .. . .. . . . . .. . .. . .. . . .. ..•. . .. . •. . . . . . .... 317-788-9351 
Western Muftiplex Corp., Belrncin~ CA 94002 ......................... , • . 415-592-8832 

§ Wiilrcn, Morgan HiI~ CA 95037-2809 . . .. ... . .. .. . . . .. .. .. . .. . • . . . . . . ...• 408-778-2000 

Attenuators, Oecade-3450 
lET Labs, Inc., Westbury, NY 11590, 516-334-5959 •••.••••••••••• D-1258-1263 

# BEC Inc.lCertilied Calibration Labs, Horsham, PA 19044 . . . . . . . . • . . . . . .. 800-523-3808 
§ Contact Eas~ N. Andover, MA 01845 . . . . . .. . . . . .. .. .. . . . .. . . . . .. .. . . . . .. 508-882-2000 

Lectronic Research Labs., Inc, Camden, NJ 08104 . . . . . . . . . . . • . . . . . . . . • . 609-541-4200 
§ Shallco, Inc., Smijhfield, NC 27577 ..............•...... 919-934-3135; 1-800-87&-3135 
w U.S. Instrument Rentals, Inc. AT&T Capital Corp, D/FW Airport, TJ( 75261 

........................................................•............•. 800-874-7123 

Attenuators, Fiber Optic-2475 - See Vt;ll. B 

Attenuators, Fixed-3450 
t Elcom systems, Inc., Boca Rston, FL 33487,407-994-1774 ••••••••••••• A-1747 
t Microwave Filter Inc., East Syracuse, NY 13057-0468, 315-437-3953;800-448-1666 

................................................................. A-1695 
Mlni-Clrcuits Lab., Brooklyn, NY 11235-0003, 718-934-4500 •••••••••••• A-1753 

t Servo Corporation of America, Hicksville, NY 1;802-9907, 516-938-9io!1 
• .. . • • • .. .. .. • . • • • • . • .. .. . .. • .. • • • • • .. • .. .. .. .. • • • • • .. ... A-1827, 001077 

t Tech Laboratories Inc., Palisades Pk., NJ 07650, 201-944-2221 ••••••••• B-1789 
t Alan Industries Inc., Columbus, IN 47202................................ 812-372-8889 

Allen AvioniCs, Inc., Mineola, NY 11501 ................................. 51&-248-8080 
Augat Alcoswitch, Augallnc, N. Andover, MA 01645 ...........•......•. 508-885-4371 
Berkshire Transformer Corp., Kent. CT 06757 ......................•.... 203-927-3541 

§tBird Electronic Corp., Cleveland, OH 44139-2794 ....................... 21&-248-1200 
Compac, Holbrook, NY 11741 .......................................... 516-585-3400 

§ Electronic R~rces Inc, Sunnyvale,. CA 94089 ........................ 408-745-1420 
§t EMC Technology Inc, Cherry Hill, NJ 08034 .. .. .. .. .. .. .. . .. .. .. .. .. .... 609-429-7800 

Frequency Selective Networks, Woodsids, NY 11377 ....•............•. 718-424-7500 
General Resistance, A Prime Technology Company, N. Branford, CT 06471 

...........................•..•.........................•.....•........ 203-481-5721 
tGRIM Corporation, Medford, NJ 08055-0968 ............................ 609-267-7950 

Hewlett-Packard Co., Cupertino, CA 95014 .. . . . • . . . . . . . . . • . . . . . • . . . . . . .. 800-752-0900 
Hyletronics:LitIon Industries, UttIetOf\ MA 01460 ........................ 617-488-8911 

tlntegrated Microwave, San Diego, CA 92121-1009 ....................... 619-259-2800 
International Manufacturing Services, Portsmouth, RI 02871-2418 ....... 401-683-9700 
International Telecommunications Components, Inc., 0- 'Park, NY 11729 

.......................................•...•.....•..................... 51&-243-1444 
tJFW Industries, Inc, Indianapolis, IN 46237 ............................. 317-887-1340 
t KDIITriangle Electronics, Whippany, NJ 07981 ...•......•.............. 201-887-5700 

lectronlc Research Labs., Inc., Camden, NJ 08104 ... . . . . . . . . . . . . . . . . • .. 609-541-4200 
tLoral Microwave Narda. Hauppauge, NY 11788 ......................... 51&-231-1700 

§t Lucas Weinsche~ Gailhersbu;Q. MD 20894-6001 ....................••. 301-94&-3434 
§t MIA-COM Control Components Div, MIA-COM, Merrimack, NH 03054-4343 

.. . .. . .. .. .. . . . . .. . . . . . .. . . . . . . . . . .. . .. . .. .. . .. . .. . .. . . .. . • . . . . . . .. .. .. 603-424-4111 
t Maury Microwave Corp, Cucamonga. CA 91730 ........................ 714-987-4715 

3M Private Network Products, 3M, Austin, TJ( 78769-2963 ............... 512-964-1800; 
800-745-7459 

t Microlabl FXR, Livingston, NJ 07039 .•. . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . .. 201-992-7700 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 

§ Microwave Development Laboratories, Natic!<, MA 01760 .......... . 508-655-0060 
Mini-Systems, Inc., Thick/Thin Film Division, North Attleboro, MA 02761 

508-695-0203 
Mini-Systems, Inc., SunbeH Microelectronic Division, DeHona, FL 32725 

....................................................................... 407-574-0208 
Noble USA, Inc., Rolling Meadows, IL 60008 ........................... 708-364-6038 
Northwest Microcircuits, Inc., Philomath, OR 97370 ..................... 503-929-6424 

t Pasternack Enterprises, Irvine, CA 92713 ............................... 714-261-1920 
t Piconics, Incorporated, Tyngsboro, MA 01879 ........................... 508-649-7501 
§Pomona ElectroniCs, Pomona, CA 91766 ............................... 714-623-3463 

§tProbe Master, Inc., San Diego, CA 92111 ................ 619-56D-9676; 8OD-772-1519 
Pro Com Technology Inc., Farmingdale, NY 11735 . . . . . . . 516-293-4443;8OD-762-3785 

§t RCD Components, Inc., Manchester, NH 03109 .............. 603-669-0054 
tRLC Electronics, Inc., Ml Kisco, NY 10549 .............................. 914-241-1334 
t Ross Engineering Corp. Campbell, CA 95008 . .... . . . . . .. . . . . . . •. . . . . . .. 408-377-4621 
§Shallco, Inc., Smithfield, NC 27577 ..................... 919-934-3135; 1-80D-878-3135 
§ Salitron Devices, Inc., Semiconductor Group, Riviera Beach, FL 33404-9978 

. . .. . .. . .. .. . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 407-648-4311 ;8OD-888-8763 
§t Systron-Donner Microwave Div., Sylmar, CA 91342 ..................... 818-362-9900 

Tektronix. Inc. Beaverton, OR 97077 .. ........ .. .... .. .. .. .. .. .. .. .. . . 8OD-835-9433 
§tTelephonics Corporation/PRD Instruments, Huntington, NY 11743 

................................................................. 516-549-6415/6428 
Tele-Tech Corporalion, Bozeman, MT 59715 .......................... 406-586-0291 

§ Test Probes, Inc. San Diego, CA 92121 ................................. 619-552-2090 
§ Texscan Instruments, Texscan Corporation, Indianapolis, IN 46226 ..... 317-545-4196 

Trilithic, Inc., Indianapolis, IN 46236 ..................................... 8OD-344-2412 
Tucker Electronics, Dallas, TX 75355-1419 .............. 214-348-8800;8OD-527-4642 

<Ii u.s. Instrument Rentals, Inc., AT&T Capital Corp., D/FW Airport, TX 75261 
....................................................................... 6OD-874-7123 

tVermont Precision Resistor, Codeco Corp. 01 Vermon~ Stowe, VT 05672-1207 
. .. • . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . .. . .. .. . .. . . . . . . . . . . . . . . . . . . . .. 802-253-8567 

VernHron Corp. Passive Comps. Group, SL Petersburg, FL 33743 ....... 813-347-2181 
Westem MuHiplex Corp. Belmont CA 94002 . . .. ...................... 415-592-8832 

§ WiHron, Morgan Hill, CA 95037-2809 . . .. ... ............................ 408-778-2000 

Atlenuators, IF-1900 - See Vol. D 

Attenuators, Impedance Matching-3450 
t Elcom Systems, Inc., Boca Raton, FL 33487, 407-994-1774 • •••••.•.•••. A·1747 

Kay ElamatricB Corp., Pine Brook, NJ 07058-2025, 201-227-2000 .•.• ,.. A·175O 
t Sarvo Corporation of America, Hicksville, NY 11802-9907, 516-938-9700 ••.••• 

0'1077 
t Tech Laboratories Inc., Palisades Pk., NJ 07650, 201-944-2221 .•.•.•••• B01789 
t Alan Industries Inc., Columbus, IN 47202................................ 812-372-8869 

Allen Avionics, Inc., Mineola, NY 11501 ................................. 516-248-8080 
§ Atlas/Soundolier, Fenton, MO 63026 ............................... ... 314-349-3110 
# BEC Inc./CertHied Calibralion Labs, Horsham, PA 19044 .. . . . .. . . . . . . . .. BOD-523-3808 
§ Clarostat Mfg. Co. Inc., Hawker Siddeley, PLC., Dover, NH 0382D-1507 

......................................................... 603-742-1120,8OD-B72-o042 
Compac, Holbrook, NY 11741 .......................................... 516-585-3400 

§ Contact East N. Andover, MA 01845 .. .. .. .. ..... .. .. .. .. .. .. .. .. .. .. .... 508-682-2000 
Control Concepts Corp.. Liebert Corp., Binghamton, NY 13902-1380 .... 607-724-2484 

t Integrated Microwave, San Diego, CA 92121-1009 ......... . .. . . . . . . . . .. 619-259-2600 
tJFW Industries, Inc., Indianapolis, IN 46237 ............................. 317-887-1340 
§ Leader Insi'uments Corp., Hauppauge, NY 11788-3694 .................. 516-231-6900;' 

1-80D-645-5104 • 
t Microlab/FXR, Livingston, NJ 07039 .................................... 201-992-7700 I 

Noble U.s.A, Inc., Rolling Meadows, IL 60008 ........................... 708-364-6038 
§OhmHe Manufacturing Co., Skokie, IL 60076 ............................ 708-675-2600 
tPasternack Enterprises, Irvine, CA 92713 ............................... 714-261-1920 
§ Pomona ElectroniCs, Pomona, CA 91766 ............................... 714-623-3483 

§t RCD Components, Inc., Manchester. NH 03109 ......................... 603-669-0054 
§ Sescom, Inc., Henderson. NV 89015·4249 .............................. 702-565-3400 

SGS-THOMSON Microelectronics, Inc., CarrolHon, TX 75006 ............ 214-466-6000 
§Shallco, Inc., Smithlield, NC 27577 ..................... 919-934-3135; 1-80D-876-3135 
§ Shure Brothers Inc., Evanston, IL 60202-3696 . . . . . . . . . . . . • . . . . . . . . . . . . .. 708-866-2200 

§tSinclair Radio Laboratories Ltd., Aurora, ONT .• CANADA L4G 3G9 . 416-727-0165 
§t Systron-Donner Microwave Div., Sylmar, CA 91342 ..................... 818-362-9900 

Tektronix, Inc., Beaverton, OR 97077 .. .. .... .. .. .. . .. .. . .. .. .. .. .. .. .. ... 8OD-835-9433 
Texscan Instruments, Texscan Corporation, Indianapolis, IN 46226 ..... 317-545-4196 
TrilHhic, Inc., Indianapolis, IN 46236 ................................ 8OD-344-2412 
Vis hay Resistive Systems, Malvern, PA 19355 ..................... 215-644-1300 
Western MuHiplex Corp .• Belmont CA 94002................ 415-592-8832 

§ Winron, Morgan Hill, CA 95037-2809.......................... 408-778-2000 

Attenuators, Logarithmic-3450 
AEL Defense Corp., Lansdale, PA 19446 ................................ 215-822-2929 

# BEC Inc./Certified Calibralion Labs, Horsham. PA 19044 .. . ... .. . . . . . . .. 8OD-523-3808 
§ Clarostat Mfg. Co, Inc, Hawker Siddeley, PLC., Dover, NH 0382D-1507 

....................... : ................................. 603-742-1120,SOD-872-0042 
Shallco, Inc., Smithfield, NC 27577 ..................... 919-934-3135; 1-80D-S76-3135 

Attenuators, Microwave-3450 
§t AMITRON, American Mlcro-Tronix. Inc., North.Andovar, MA 01845.508-586-1882 

................................................................. A·1843 
t Elcom Systams, Inc., Boca Raton, FL 33487, 407-994-1774 ••.••.•.•.••. A·1747 
t ElectrO-films, Inc •• Warwick, RI 02886, 401-738-9150 .•••••••••.•.•.••• A·1748 
tGaneral Microwave Corporation, Amityville, NY 11701, 516-226-8900 .... A.1749 
t Integrated Microwave, San Diego. CA 92121-1009, 619-259-2600 .•• A·1678-1679 

Kay Elemetrica Corp., Pine Brook, NJ 07058-2025, 201-227-2000 ••••••• A·175O 
§t Mlcrowava FiHer Inc., East Syracuse, NY 13057-0486, 315-437-3953;800-448-1666 

Mi~i-CI~~it~· L;,i.:: B~"c;kl~~', 'NY' ;1235:.0003', '718.:934-4500':::::::::::: ::~~~ I 
t Sarvo Corporation 01 America, Hicksville, NY 11802-9907, 516-938-9700 

......... ................................................ A·1827,Oo1077 
AEL Defense Corp, Lansdale, PA 19446 ................... .. .. .. .. .. . .. 215-822-2929 .1 

Attenuators, Programmable-3450 

t Airtron, Litton Industries, Inc., Morris Plains, NJ 07950 ....•.............. 201-539-5500 
t Alan Industries Inc., Columbus, IN 47202 . . .. . .. . . .. .. .. .. . . . ... .. ... . ... 812-372-8889 

§tAnaren Microwave, Inc. E Syracuse, NY 13057 ......................... 315-432-8930 
§t Avantek, Inc., Milpitas, CA 95035-7492 .................................. 408-432-3060 
§t Bird Electronic Corp., Cleveland, OH 44139-2794 ....................... 218-248-1200 

Compac, Holbrook, NY 11741 .......................................... 516-585-3400 
§Concord Electronics Corporalion, New York, NY 10012 ............... 1-212-777-8571 
t Daico Industries, Inc., Compton, CA 90220 .............................. 213-831-1143 
tEastem Microwave, Burlington, MA 01803 .............................. 617-273-4700 

§t EMC Technology Inc. Cheny Hill, NJ 08034............................. 609-429-7800 
Flann Microwave Inc., Cambridge, MA 02139 .......................... 1-8OD-937-3772 

t Gamma-I Corp., Electromagnetic Sciences, Inc., Torrance, CA 90505 .... 213-539-6704 
§ Hewlett-Packard Co., Cupertino, CA 95014 .............................. 8OD-752-09OO 

Hyletronics:Litton Industries, Littleton, MA 01460 ........................ 617-488-8911 
tJFW Industries, Inc., Indianapolis, IN 46237 ............................. 317-887-1340 

§t KDl/Triangle Electronics, Whippany, NJ 07981 .........•............... 201-887-5700 
Lectronic Research Labs., Inc., Camden, NJ 08104 ...................... 609-541-4200 
Litton Electron Devices, San Carlos, CA 94070 ......................... 415-591-11411 

tLoral Microwave Narda, Hauppauge, NY 11788 ......................... 518-231-1700 
§ Lucas Weinschel, Gaithersburg. MD 20684-6001 ......•................ 301-948-3434 

MACOM, Inc., Burlington, MA 01803 ..................................... 617-272-3000 
§t MIA-COM Control Components Div., MIA-COM, Merrimacl<, NH 03054-4343 

.. .. .. .. .. .. .. .. ... ................................................... 603-424-4111 
t Maury Microwave Corp., Cucamonga, CA 91730 ........................ 714-987-4715 
tMerrimac Industries, WestCaldwel~ NJ 07006 .......................... 201-575-1300 
t Microlab/FXR, livingston, NJ 07039 .................................... 201-992-7700 
§ Microwave Development Laboratories, Nalick, MA 01760 ............... 508-655-0060 

§tMidwest Microwave, Saline, MI48176-9569 .............. 313-429-4773;8OD-521-4410 
t Mitec Electronics, Pointe Claire, QUEBEC, CANADA H9R 3X3 .......... 514-694-6666 
tPasternack Enterprises,lrvine, CA 92713 ............................... 714-261-1920 
§ Penstock Engineering Labs., Penstock, Inc., Sunnyvale, CA 94066-4018 

. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . . . . .. 408-73D-03OO;8OD-PENSTOCK 
§ Pomona Electronics, Pomona, GA 91766 ............................... 714-623-3463 
t Premier Microwave. Port Chester, NY 10573 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 914-939-8900 

Pro Com Technology Inc., Farmingdale, NY 11735 . . . . . . . 518-293-4443;8OD-762-3785 
t Radio Research Instrument Co., Inc. Waterbury, CT 06704-3506 . . . . . . .. 203-753-5840 
t Raytheon Co., Microwave & Power Tube Div., Wanham, MA 02254 ..... 617-899-8400 
t Reeve Electronics, Mellish E. Murray, Chicago, IL 60612 ........ 312-67D-OI50 
t Sage Laboratories, Inc, Nalicl, MA 01760 .................. "........... 508-653-0844 

Sivers IMA AB, CUlver City, CA 90230 .................................. 213-306-4248 
§t Systron-Donner Microwave Div. Sytmar, CA 91342 ..................... 818-362-9900 

Tektronix, Inc., Beaverton, OR 97077 .... .... .. .. .. .. .. .. .. ...... .. .. .... 8OD-83S'9433 
§tTelephonics Corporation/PRD Instruments, Huntington, NY 11743 

.................................................................. 518-549-641516428 
Tele-Tech Corporation, Bozeman, MT 59715 .................... ,...... 406-586-0291 

tTelonic/Berkeley, Berkeley Inds.lnc., Laguna Beach, CA 92652 ......... 714-494-9401 
Tcxscan Instruments, TOXSClln Corporation, India.'1apolis,!N 46225 ..... 317··5-15.04196 

tTransco Products, Inc., Subsidiary of Datron Systems Inc, Camarillo, CA 93012 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 805-987-8007 

TrilHhic, Inc., Indianapolis, IN 46236 ..................................... 8OD-344-2412 
Tucker Electronics, Dallas, TX 75355-1419 .............. 214-348-88oo;S0D-527-4642 

t Vectronics Microwave Corp., Middlesex, NJ 08646 ...................... 908-356-2377 
tVennont Precision Resistor, Codeco Corp. of Vermon~ Stowe, VT 05672-1207 

· .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. .. .. . .. . .. .. .. . . . .. . . .. .. . .. .. 802-253-8567 
§ Winron, Morgan Hill, CA 95037-2809 ........... :........................ 408-778-2000 

Attenuators, Programmable-3450 
tGeneral Microwave Corporation, Amityville, NY 11701. 516-226-8900 .•.• A·1749 
t Kay Elemelrics Corp., Pine Brook, NJ 07058-2025, 201-227·2000 ••••••• A·175O 
t Lorch Electronlcs:Div. of Vemitron Corp., St. Petersburg, FL 33710, 813-347-2181 

................................................................. A·1751 
t Mini-Circuits Lab., Brooklyn, NY 11235-000J, '718-934-4500 .•••••••.•.• A·1753 
t Sarvo Corporation 01 America, Hicksville, NY 11802-9907, 516-938-9700 

......................................................... A o 1827,D·l077 
t Alan Industries Inc.. Columbus, IN 47202 ...... .... .. .. . .... ... .... .. .... 812-372-8869 

§t ANZAC, MIA-COM, Burlington, MA 01803 ................. ;............ 617-273-3333 
t Daico Industries, Inc., Compton, CA 90220 .............................. 213-631-1143 
t EMC Technology Inc,-Cheny Hill, NJ 08034 .... "........................ 609-429-7800 

Flann Microwave Inc., Cambridge, MA 02139 ......................... l-8OD-937-3772 
Hewlett-Packard Co., Cupertino, CA 95014.............................. 800-752-0900 
Hyletronics:Litton Industries, littleton, MA 01460 ........................ 61.7-486-8911 

tJFW Industries, Inc., Indianapolis, IN 46237 ............................. 317-887-1340 
t KDl/Triangle Electronics, Whippany, NJ 07981 ......................... 201-887-5700 
tLoral Microwave Narda, Hauppauge, NY 11788 ......................... 516-231-1700 
§ Lucas Weinschel, Gaithersburg, MD 20684-6001 ...... ;................ 301-948-3434 

Matrix Systems Corp., Calabasas, CA 91302 ............................ 818-222-2301 
3M Photodyne Products, Dynatel Syslerms Division, Camarillo, CA 93010 

.. . . . . . . . . . .. . .. . .. . . . . .. . .. . .. . . . . .. . .. . .. .. . . . .. . .. ... 805-388-8378;8OD-426-8888 
Noble U.S.A, Inc" Rolling Meadows, IL 60006 .•......................... 708-364-6038 
Olektron Corp. Signal Technology Corp., Webster, MA 01570 ........... 508-943-7440 

tALC Electronics, Inc., Ml Kisco. NY 10549 .............................. 914-241-1334 
Telephonics Corporation/PRD Instru",ents, Huntington, NY 11743 

................................................................. 516-549-6415/6428 
tTelonic/Berkeley, Berkeley Inds.lnc. Laguna Bea?h, CA 92652 ......... 714-484-9401 
§Texscan Instruments, Texscan Corporalion, Indianapolis, IN 46226 ..... 317-545-4196 

Trilithic, Inc., Indianapolis. IN 46236 ................ :.................... 8OD-344-2412 
Tucker ElectroniCS, Dallas, TX 75355-1419 .............. 214-348-8800;8OD-527-4642 

<Ii U.s. Instrument Rentals, Inc., AT&T CapHal Corp., D/FW Airport, TX 75261 
· . . . . . . . . . . . . . . .. . . . . . . . . . .. . .. . . . . . . . .. . .. .. . . . . . . . . . . .. .. . .. . . .. . .. .. SOD-874-7123 

t Vectronics Microwave Corp.; Middlesex, NJ 08846 ...................... 908-358-2377 
t Wavetek RF Products, Inc., (Formerly Wavetek Indiana, Inc.), Indianapolis, IN 46203-6109 

........................................................................ 317-788-9351 
§ WiRron, Morgan Hill, CA 95037-2809.................................... 408-778-2000 

Atlenuators, RF-1900 - See Vol. D 

EEM 1991 . §-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller 



Attenuators, Step-3450. 

Attenuators, Step-3450 
lET Labs, Inc., Westbury, NY 11580, 516-334-5959 ••••••••••••••• 0·1256-1263 

t Kay Elemetrlcs Corp., Pins Brook, NJ 07058-2025, 201-227-2000 ••••••• A·1750 
t Alan InWstries Inc., Columbus, IN 47202 . . . • . . . • . . . . . . . . • . . . .. . • . . . . . . .. 812-372-8869 
# BEC Inc.JCertifjed Calibration Labs, Horsham, PA 19044 ...•.......... ,. 800-523-3808 

CaI-Scope, ExceHron Inc., Sunnyvale, CA 94086 ....... 408-730-4573; 1-800-828-3547 
t Daleo Industries, Inc., Compton, CA 90220 •.•..•..•.....•••.•......••.•. 213-631-1143 
tEMe Technology Inc, Cherry Hill, NJ 08034 ...•...•..•....••......•..•.• 609-429-7800 
§ Hewtett-Packard Co., Cupertino, CA 95014 ; . . . . • . • . . . . . . . . . . • . . . . . . . . . .. 800-752-()9()() 

Lectronic Research LabS., Inc., Camden, NJ 08104 • . . . . . . . . . • . . . . . . • . . .. 609-541-4200 
§ Lucas Weinschel, Gaithersburg, MD 20884-6001 .•..•.................. 301-948-3434 

Matrix Syatsms Corp., Calabasas, CA 91302 '" . . . . . . • . . . . . . . . . . . . . . . . • . 818-222-2301 
§ Midwest Microwave, Saline, MI 48176-9569 • . . . • . . . . . . . . . 313-429-4773;800-521-4410 
t Peatemack Enterprises, Irvine, CA 92713 ....•.•........••..•........... 714-261-1920 
§Shallco, Inc., Smithfield, NC 27577 ..........•.......... 919-934-3135; 1-800-976-3135 
§ Specc Div, Col11lOnents Specialties, Inc., Undenhurs~ NY 11757 .....•.. 516-957-8700; 

800-645-5516 
Telephonics Corporation/PRD Instruments, Huntington, NY 11743 

••••••.•••.•......••....•.....•......••.......................... 516-549-6415/6428 
Trilithic, Inc., Indianapolis, IN 46236 ...•....••..................•......•. 800-344-2412 
Vernitron Corp., Passive Comps. Group, Sl Petersburg, FL 33743 ....... 813-347-2181 
weatem Multiplex Corp., Belm~ CA 94002 '" .. . . . . .. . . .. .. .. .. . . .. ... 415-592-8832 

§ WIHron, Morgan Hili. CA 95037-2809 .. . . . . .. ... . ... . . . . . . . . ..•. . . . . . .. .. 408-778-2000 

Attenuators, Switch Operated-3450 
t Kay Elemetrlce Corp., Pins Brook, NJ 07058-2025, 201-227-2000 ••••••• A·1750 
t Alan Industries Inc., Columbus, IN .47202 .. . . .. . . . .. . . . . . . .. . .. .. .. . . .... 812-372-8869 
§ Lucas Welnschel, GaHhersburg, MD 20884-8001 ....................... 301-946-3434 

Northwest Microcircuits, Inc., Philomath, OR 97370 ..................... 503-929-6424 
Trilithic, Inc., Indianapolis, IN 46236 ..................................... 800-344-2412 
Vemitrcn Corp., Passive Comps. Group, Sl Petersburg, FL 33743 ....... 813-347-2161 
Weatem Mu!liplex Corp, Bel~ CA 94002 .... .. .. .. .. .. . ... .. .. .. . . .. 415-592-8832 

Attenuators, Switchable-3450 
t Genaral Microwave Corporation, Amityville, NY 11701, 516-226-8900 •••• A·1749 
t Kay Elemetrics Corp., Pine Brook, NJ 07058-2025, 201-227-2000 •••.••• A-1750 

AEL Defense Corp., Lansdale, PA 19446 ................................ 215-822-2929 
t Alan IndUstries Inc., Columbus, IN 47202 .. . . . .. .. .. .. .. .. . .. ... . .. . . . ... 812-372-8869 
t EMC Technology Inc, Cherry Hill, NJ 08034............................. 609-429-7800 

Hewlett-Packard Co., Cupertino, CA 95014 . . . .. . .. . .. . .. . . . .. . . . . . . . . . .. 800-752-0900 
§Lucas Weinschel, Gaithersburg, MD 20884-6001 ....................... 301-948-3434 
t MI A-coM Control Components Div, MIA-COM, Merrimack, NH 03054-4343 

. . . . .. .. . . . .. . .. .. . . .. .. .. .. .. . . . . . . . . . . . . . .. . . .. .. .. . .. . . . . .. . . . . . . ... 603-424-4111 
Marlee Switch Co., Upland, CA 91786 .................................. 714-982-8988 
Matrix Systems Corp., Calabasas, CA 91302 ... .. .. .. . . .. . .. .. . . . . .. .... 816-222-2301 

. Oleklron Corp., Signal Technology Corp, Webster, MA 01570 ........... 506-943-7440 
§ Test Probes, Inc., San Diego, CA 92121 ................................. 619-552-2090 

Trllithic, Inc., Indianapolis, IN 48236 ..................................... 800-344-2412 
§VerriKron Corp., Passive Comps. Group, St Petersburg, FL 33743 ....... 813-347-2181 
t Wavetet< RF Products, Inc., (Formeriy Wavetet< Indiana, Inc.), Indianapolis, IN 46203-6109 

....................................................................... 317-786-9351 
Westem Multiplex Corp., Belmon~ CA 94002 ... .. . . .. .. • . . .. . .. . .. .. . ... 415-592-8832 

Attenuators, Turret-3450 
Kay ElemetrlC8 Corp •• Pine Brook, NJ 07058-2025, 201-227-2000 •••.••• A·1750 

tTech laboratories Inc., Palisades Pk., NJ 07650, 201-944-2221 ••••••••• 9·1789 
t Alan Industries Inc., Columbus, IN 47202 ............................. ;.. 812-372-8869 

JFW IndUstries, Inc., Indianapolis, IN 46237 ............................. 317-887-1340 
Lectronlc Research LabS., Inc, Camden, NJ 08104 ...................... 609-541-4200 

tloral Microwave Narda, Hauppauge, NY 11788 ......................... 516-231-1700 
§ Lucas Weinsche~ Gaithersburg, MD 20884-6001 ....................... 301-946-3434 
t Microlab/FXR, Livingston, NJ Q7039 ..................... .•.............. 201-992-7700 
tTelonic/Berkeley, Berkeley Inds.lnc., laguna Beach, CA 92652 ......... 714-494-9401 

TrilKhlc, Inc., Indianapolis, IN 46236 ......................... : .......... , 800-344-2412 
t Wavelek RF Products, Inc., (Formeriy Wavetek Indiana, Inc.), Indianapolis, IN 46203-6109 

....................................................................... , 317-788-9351 

Attenuators, Variable-3450 
Elcom Systems, Inc., Boca Raton, FL 33487, 407-994-1774 .•.••••••••.• A'1747 

tGensral Microwave Corporation, Amityville, NY 11701, 516-226-8900 .... ·A·1749 
Kay Elemelrlcs Corp., Pins Brook, NJ 07058-2025, 201-227-2000 •••.•.• Aol150 

t Lorch Electronica:Oiv. 01 Vemitron Corp., St. Petersburg, FL 33710, 813-347-2181 
................................................................. A-17S1 

t Microwave Filler Inc., East Syracuse, NY 13057-0486, 315-437-3953;800-448-1666 
................................................................. A·1695 

t MIni-CircuItS Lab., Brooklyn, NY 11235-0003, 718-934-4500 •.•••.•.•••• A·1753 
t Tech laboratories Inc., Palisades Pk., NJ 07650, 201-944-2221 ••.••.•.• a.1789 
t Alan Industries Inc., Columbus, IN 47202 . . . . .... . . .. .. . .. . . . . .. .. . . . . ... 812-372-6669 

Allen AvionicS, Inc .• Mineola, NY 11501 ................................. 516-246-8080 
§t Anaran Microwave, Inc., E. Syracuse, NY 13057 ......................... 315-432-8930 
§t Avanlek, Inc., Milpitas, CA 95035-7492 .................................. 408-432-3080 

# BEC 1nc./Certified Calibration labs, Horsham, PA 19044 ... . . . . .. . . . .. .. 800-523-3808 
§ Clarostat Mig. Co, Inc, Hawker Slddeley, PLC., Dover, NH 0362()'1507 

.. .. . .. .. . .. .. . .. .. . .. .. .. . . . . .. .. . . . . .. .. . . . . . . . .. .. . . .. 603-742-1120,800-872-0042 
§ Contact Eas~ N. Andover, MA 01-845 . . .. . .. .. . . .. . . . .. .. . . .. .. .. . . . . . .. . 506-662-2000 
t Gsmma-I Corp., Electromagnetic Sciences, Inc., Torrance, CA 90505 .... 213-539-6704 
t GRIM Corporation, Medford, NJ 08055-0968 ............................ 609-267-7950 

Hewlett-Packard Co., Cupartino, CA 95014.............................. 800-752-0900 
Hyletronlcs:Litton IndUstries, Littleton, MA 01460 ........................ 617-486-8911 

tJFW Industries, Inc, Indianapolis, IN 46237 ............................. 317-887-1340 
. t KDIITriangle ElectroniCS, Whippany, NJ 07981 ......•.................. 201-887-5700 

§ Leeder Instruments Corp., Hauppauge, NY 11786-3694 .................. 516-231-6900; 
1-1100-645-5104 

lectronic Research labs., Inc., Camden, NJ 08104 ...................... 609-541-4200 
tLoral Microwave Narda, Hauppauge, NY 11788 ............... , ......... 516-231-1700 
§ Lucas Weinsche~ Gaithersburg, MD 20884-6001 ...................•... 301-946-3434 

PRODUCT INDEX & DIRECTORY 
t MIA-COM Control Components DiY, MI A-coM, Merrimack, NH 03054-4343 

· . . . .. . . . . . . .. . . .. .. . . • . .. . . . . • . .. .. . .. . .. .. .. . . .. . .. .. .. .. .. .. . .. . .. .. 803-424-4111 
Matrix Systems Corp., Calabasas, CA 91302 ............................ 818-222-2301 
3M Private Network Products, 3M, Austin, TX 78769-2983 ........ " ..... 512-984-1800; 

800-745-7459 
t Merrimac Industries, West Caldwel~ NJ 07006 .......................... 201-575-1300 
t Mlcrolab/FXR, Livingston, NJ 07039 .•...•........•..•..•.•........•.•.. 201-992-7700 

MlcroSignals Inc., LLC, NY 11101 ........ 716-937-7955;716-937-0391;800-646-2252 
§ Microwave Development Laboratories, Natick, MA 01760 ...•..•.....•.. 508-655-0060 

Noble U.sA, Inc., Rolling Meadows, IL 80008 .....................•..... 708-364-8038 
§ OhmKe Manufacturing Co, Skokie, IL 80076 ....•...........••••........ 708-675-2800 

Olektron Corp., Signal Technology Corp., Webster, MA 01570 .....•....... 508-943-7440 
t Premier Microwave, Port Chester, NY 10573 .. . . • . . . . . . . . • . . • . . . . . • . . . • . 914-939-8900 

Pro Com Technology Inc, Fanningdale, NY 11735 ... .. .• 516-293-4443;800-762-3785 
tRLC Etectronics, Inc., Mt Kisco, NY 10549 .............................. 914-241-1334 
§Shallco.lnc., Smilhfield, NC 27577 ..................... 919-934-3135; 1-800-876-3135 
§ Shure Brothers Inc., Evanston, IL 60202-3696 . . . . . . . . . . . • . . . . . . . . . •• . . . . 708-888-2200· 
§Sinclair Radio Laboratories Ltd., Aurora, ONT, CANADA L4G 3~9 ...... 416-727-0166 

Sivers IMA AB, Culver City, CA 90230 •..................•............•. 213-306-4248 
§tSystror>-Donner Microwave Div, Sylmar, CA 91342 ..................... 818-362-9900 
§t Telephonlcs Corporation/PRD Instruments, Huntington, NY 11743. 

••......................•.........•..•......•.....•..•..•..•..... 516-549-6415/6428 
tTelonlc/Berkeley, Berkeley Inds. Inc., Laguna Beach, CA 92652 .......•. 714-494-9401 
§ Texscan Instruments, Texscan CorporatiOn, Indianapolis, iN 48226 ..... 317-545-4198 
t TRAK Microwave Ltd., TRAK Microwave Corp., Dundee, SCOTlAND DD2 1 TV 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . .. 44-382-561509 
TrilHhic, Inc., Incianapolis, IN 46236 ................................. :... 800-344-2412 
Tucker Etectronics, Dallas, TX 75355-1419 ........•..... 214-348-8800;800-527-4642 

t Vermont Precision Resistor, Codeco Corp. 01 Vermon~ Stowe, VT 05672-1207 
.. . . . .. . . . . .. . .. . . .. . .. . . .. . . . . . . .. .. .. . . . .. . . . . . .. . .. . . .. .. .. .. .. . .... 802-253-8567 

§ VernKron Corp, Passive Comps. Group, Sl Petersburg, FL 33743 ....... 813-347-2181 
Western Multiplex Corp, Belmon~ CA 94002 .. . . . . .. . .. .. • .. . .. . . . . . .... 415-592-8832 

Attenuators, Voltage Controiled-3450 
AMITRON, American Micro-Trani", Inc., North Andover, iliA 01845, 508-686-1682 

................................................................. A-I843 
t General Microwave Corporation, AmHyville, NY 11701, 516-22Il-8900 •••• A·1749 
t Kay Elemelrics Corp., Pine Brook, NJ 07058-2025, 201-227-2000 ••••••• A.1750 
t Amplnonix, Inc, Philadelphia, PA 19154 ................................. 215-464'4000 

§tANZAC, MIA-COM, Burlington, MA 01803 .............................. 617-273-3333 
§t Avantak, Inc, Milpitas, CA 95035-7492 .................................. 408-432-3080 
t Aydin Vector Div, Aydin Corp., Newtown, PA 18940-0328 ............... 215-966-4271 
§ Clarostal MIg Co., Inc., Hawker Siddeley, PLC, Dover, NH 0362()'1507 . 

.. . .. . .. . .. . . . . . .. . .. . .. . .. . .. . . . . . . . . .. . .. .. . . .. . .. .. . .. 603-742-1120,800-872-0042 
Control Concepts Corp., Liebert Corp, Binghamton, NY 13902-1380 .... 607-724-2484 

t Daico Industries, Inc, Complon, CA 90220 .............................. 213-631-1143 
Hyletronlcs:Lillon Industrias, Littleton, MA 01480 .................•....... 617-486-8911 

t JFW Industrlas, Inc., Indianapolis, IN 46237 ...............•............. 317-887-1340 
t KDl/Triangie Electronics, Whippany, NJ 07981 ......................... 201-887-5700 
§ Lucas Weinschel, Gaithersburg, MD 20864-6001 ....................... 301-948-3434 

MACOM, Inc.. Burlington, MA 01 B03 .................................... 617-272-3000 
t MIA-COM Control Components DiY., MI A-c0M, Merrimack, NH 03054-4343 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .. . . . . . . . . . 603-424-4111 
t Merrimac Industries, West Caldwel~ NJ 07006 ..•....................... 201-575-1300 
tMITEQ Inc., Hauppauge, NY 11788 ..................................... 516-436-7400 
§ Sescom, Inc., Henderson, NV 69015-4249 .............................. 702-565-3400 
t Vectronics Microwave Corp, Middlesex, NJ 08846 ...................... 906-356-2377 

Attenuators (MIL)-2440 - See Vol. B 

Attenuators (MIL), Fiber Optic-2440 - See Vol. B 

Attenuators (MIL), Inductive-2440 - See Vol. B 

Audible Alarms & Transducers-Also see Piezoelectric Ceramics; 
Transducers, Audio-1300 - See Vol. D 

Autoclaves-2550 - See Vol. D 

Automated Wafer Fabrication Systems - See Machines, Accessories, 
Semiconductor Machine (Vol. 0) 

Awls-5400 - See Vol. C 

Backpanel Interconnect Systems-3200 - See Vol. C 

Backplane Wiring Services - See Services, Backplane Wiring (Vol. 0) 

Baffles, Speaker-1300 - See Vol. D 

Ballasts - See Resistors, Ballast (Vol. A) 

Ballasts, lighting, Magnetic-1850 
Amecon, Inc., Anaheim, CA 92805,714-634-2220;800-392-2292.... A-1156-1158 

Baluns - See Transformers, Matching (Vol. A) 

Bargraphs - See Meters, Bargraph (Vol. OJ 

Barrier Blocks & Strips - See Terminal Blocks (Vol. C), Terminal Strips 
(Vol. C) 

Barriers, Intrinsic Safety-2100 - See Vol. C 

Bars, Shorting-3200 - See Vol. C 

. Baths, Controlled Temperature (Air & Liquid)-4100 - See Vol. D 

§-Product sold through distributors t-Product meets MIL specs <I>-Reotals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 
Baths, Ultrasonic - See Cleaners, Ultrasonic (Vol. D) 

Batteries, Alkaline Manganese-3900 - See Vol. D 

Batteries, Carbon Zinc-3900 - See Vol. D 

Batteries, Gelled Electrolyte-3900 - See Vol. D 

Batteries, Lead Acid·3900 - See Vol. D 

Batteries, Lead Dioxide-3900 - See Vol. D 

Batteries, Lithium-3900 - See Vol. D 

Batteries, Lithium Manganese Dioxide-3900 - See Vol. D 

Batteries, Lithium Thionyl Chloride-3900 - See Vol. D 

Batteries, Mercury-3900 - See Vol. D 

Batteries, Mercury Oxide-3900 - See Vol. D 

Batteries, Nickel Cadmium-3900 _. See Vol. D 

Batteries, Rechargeable-3900 - See Vol. D 

Batteries, Silver Cadmium-3900 - See Vol. D 

Batteries, Silver Oxide-3900 - See Vol. D 

Batteries, Silver Zinc-390D - See Vol. D 

Batteries, Solar - See Cells, Photovoltaic (Vol. B) 

Batteries, Standard Cell-3900 - See Vol. D 

Batteries, Thermal-39C1} .- See Vol. D 

Batteries, Thin Format-3900 - See Vol. D 

Batteries, Zinc Air·390D - See Vol. D 

Batteries, Zinc Carbon-390D - See Vol. 0 

Batteries, Zinc Chloride-390D - See Vol. D 

Batteries, Zinc Oxide-3900 - See Vol. D 

Batteries (MIL)-2440 - See Vol. B 

Battery Chargers - See Gharger~, Battery (Vol. D), Power Supplies, 
Plug-in (Vol. D) 

Battery Holders - See Connectors, Battery (Vol. C), Retainers, Battery 
(Vol. C) 

Battery Plugs - See Connectors, Battery (Vol. C) 

Beads, Shieldil)g, Ferrite - See Shielding, Beads, Ferrite (Vol. C) 

Beam Splitters-3700 - See Vol. B 

Bearings-2500 - See Vol. C 

Beepers - See Belis, Buzzers, Gongs, Sirens & Aural Warning Devices 
(Vol. D) 

Bells, Buzzers, Gongs, Sirens & Aural Warning Devices-2200 - See 
Vol. D 

Belts, Dial Drive - See Cords & Cable, Dial Drive (Vol. C) 

Belts, Drive-2500 - See Vol. C 

Benches, Consoles, Tables (Work Stations, Lab & Shop)-Also See 
Enclosures, Equipment and Panel Mounting-1400 - See Vol. C 

Bends & Twists, Microwave-3450 
t Airlron, Litton Industrtes, Inc., Morris Plains, NJ 07950 """"""""'" 201-539-5500 
t Eastern Microwave, Burlington, MA 01 803 ............................... 617-273-4700 
tGarnma-f Corp., Electromagnetic Sciences, Inc., Torrance, CA 90505 .. " 213-539-6704 
tLoral Microwave Narda, Hauppauge, NY 11788 ".""."""",,,," ". 516-231-1700 
tMaury Microwave Corp. Cucamonga, CA 91730 "" """" "",,"",, 714-987-4715 
tMicrolab/FXR, livingston, NJ 07039 "" "" .. """ """" """""" 201-982-7700 
§ Microwave Development Laboratortes, Naticl<, MA 01760 ......•..•..... 508-655-0060 
tReeve Electronics, Mellish E. Murray, Chicago, Il60612 .......•........ 312-67()'Ol50 
t Sivers IMA AB, Culver City, CA 90230 " .. "" .. ".""""""" ..... ,, 213-306-4248 

§t Syslron-Donner Microwave Div., Sylmar, CA 91342 ...............•..... 816-362-9900 
Tucker Electronics, Dallas, TX 75355-1419 .............. 214-346-8800;800-527-4642 

Bezels, Shielded & Unshielded-2400 - See Vol. C 

Bimetals, Thermostatic-5300 - See Vol. B 

Bins, Part Storage-1400 - See Vol. C 

Bins, Static Conductive-1400 - See Vol. C 

Blackbody Radiation Sources-2900 - See Vol. D 

Blowers, Centrlfugal-2S00 ..;,. See Vol. C 

Bends & Twists, Microwave-3450 
Blowers, Scroll (Squirrel Cage)-2S00 - See Vol. C 

Blowers, Tangential-2S00 - See Vol. C 

Board Computers & Subassemblies, Multibus Compatible-2025 -
See Vol. D 

Board Computers & Subassemblies, EXORBUS Compatible-2025 -
See Vol. D 

Board Computers & Subassemblies, PC Bus Compatible-2025 -
See Vol. D 

Board Computers & Subassemblies, Q Bus/Unibus Compatible-
2025 - See Vol. D 

Board Computers & Subassemblies, 5100 Bus Compatible-2025 -
See Vol. D 

Board Computers & Subassemblies, STD Bus Compatible-2025 -
See Vol. D 

Board Computers & Subassemblies, VXI Bus Compatible-2025 -
See Vol. D 

Board Computers & Subassemblies, VME Bus Compatible-2025 -
See Vol. D 

Boards, Adapter, IBM PC-2000 - See Vol. D 

Boards, Circuit, Clad-1700 - See Vol. C 

Boards, Circuit, Molded-1700 - See Vol. C 

Boards, Circuit, Unclad-1700 - See Vol. C 

Boards, Display, Graphic-2450 - See Vol. B 

Boards, Integrated Circuit - See Boards, Plug-in (Vol. C) 

Boards, Plug-in-3200 - See Vol. C 

Boards, Plug-in, Extender-3200 - See Vol. C 

Boards, Plug-in, Interface-3200 - See Vol. C 

Boards, Plug-in, Memory-3200 - See Vol. C 

Boards, Plug-In, Multifunction I/O Boards-2000 - See Vol. D 

Boards, Plug-in Processor-1900 - See Vol. D 

Boards, Plug-in, Prototype-4200 - See Vol. C 

Boards, Prewired, High Density-3200 - See Vol. C 

Boards, Printed Circuit - See Circuits, Printed, Rigid (Vol. C) 

Boards, Programming-3200 - See Vol. C 

Bobbins, Winding, Coil & Transformer-Also See Coil Assemblies & 
Forms-2500 - See. Vol. C 

Bolometers, Infrared-2900 - See Vol. D 

Bolometers, Microwave-2900 - See Vol. D 

Bolts-2500 - See Vol. C 

Bonding Equipment, Computer Controlled (Automatic), Die, Laser, 
TAB, Wedge, Wire-4100 - See Vol. D 

Books - See Technical Books (Vol. D) 

Boosters, Low Line Voltage, Automatic - See Regulators & 
Stabilizers, Voltage (Vol. D) 

Boxes, Decade - See Decade Boxes (Vol. D) 

Boxes, Junction, Outlets & Wall Plates-1400 - See Vol. C 

Boxes, Metal & Plastic - See Enclosures (Various types) (Vol. C) 

Boxes, Power Outlet - See Boxes, Junction, Outlets & Wall Plates 
(Vol. C) 

Boxes, Shipping (Reusable) - See Enclosures, Shipping (Vol. C) 

Brackets, Antenna - See Mounts, Antenna (Vol. D) 

Braid, Cabie-Also See Wire Shielding-SOOO - See Vol. C 

Brakes, Clutches, Electromechanical-3500 - See Vol. B 

Brakes, Magnetic-3500 - See Vol. B 

Brakes, Mechanical-3500 - See Vol. B 

Brazing Paste, Silver, Copper & Nickel-4600 - See Vol. C 

EEM 1991 §-Procluct sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller 



Bridge Rectifiers, Silicon-Also See-4800 

Breadboard Assemblies-4200 - See Vol. C 

Breadboards & Breadboard Kits - See Kits, Breadboarding (Vol. C) 

Bridge Rectifiers, Silicon-Also See Rectifiers, Bridges & 
Assemblies-4800 

American Mlcroaanlconductor, Inc.., Madison, NJ 07940, 201-377-9566 •• A.2083 
§ EIec:Ironlc Devices, Inc., Yonkers, NY 10710, 9140865-4400 • • • • • • • • • • • •• A·2OM 
§ ISKRA EIectronICa, Inc., Plainview, NY 11803, 518-349-0222 • • • • • • • . • • •• A.1075 
§ PhIlips ECG, North American Philips Co., Williamsport, PA 17701, 717-323-4691 

••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••••••. A·2119 
§ Powerex, Weallnghouse, GE, Mlt8ublshl, Youngwood, PA 15697, 412-925-7272 

.................................................................. A·2117 
QMl/NIEC, Twin Deke, CA 83518, 805-1167·2565 • • • • • • • • • • • • •• • • • • • • • •• A·2126 

§ CadI SemIconductor, Kenilworth, NJ 07033 ........... ,................. 201-298-0400 
§C-S E1ecIronIc Sales, Inc., Franklort, IN 46041 ........................... 317-651).1874 

Diodes Inc., Chatsworth, CA 91311 ...................... 818-882-4920;800-821-1178 
§lntema1ional.Components Corp., Melville, NY 11747 .................... 516-293-1500 

International MIcroefectronIcs, ArlIngton, TX 76003 . .. . ... . . . ... .. ....... 817-561-2244 
§ International Reclilier Corp.. EI Segundo, CA 90245 .•.•................. 213-772-2000 
§Jam Components, Inc., Boca Raton, FL 33431 .......................... 305-771-7000 
§ Lite-On Inc., Milpitas, CA 95035 ......................................... 406-946-4873 
t Mlcroeeml Corp.. Santa Ana, CA 92704 ..•.•.....••....•..•..•...•...... 714-979-8220 

Mouser Electronics. Mansfield, TX 76063 ............................... 800-346-6873 
§ NTE EIectronIca, Inc., Bloomfield, NJ 07003 ............................. 201-748-5089 
§Relay SpecIalties, Oakland, NJ 07436 ................................... 201-337-1000 
§ R.F. Electronics. Inc., Irvine, CA 92714-5517 ............................. 714-263-0661 

§t Semtech, Newbury Park, CA 91320 ..................... ,............... 805-498-2111 
Siemens Components, Inc, Special Products Div, Is9l1n, NJ 08830 .... . . 201-321-3400 

§ ScUd Stele, Inc., Bloomfield, NJ 07003 .................................. 201-429-8700 
Stelron Internattonal, Inc, Buffalo, NY 14203 ............................ 716-854-3443 

Bridges, Admittance·2900 - See Vol. D 

Bridges, Antenna - See Bridges, RF (Vol. D) 

Bridges, Audlo·1900 - See Vol. D 

Bridges, Capacltance·2900 - See Vol. D 

Bridges, Devlation·2900 ...; See Vol. D 

Bridges, Dissipation Factor-2900 - See Vol. D 

Bridges, Impedance-2900 - See Vol. D 

Bridges, Inductance-2900 - See Vol. D 

Bridges, Kelvin-2900 ~ See Vol. D 

Bridges, LCR-2900 - See Vol. D 

Bridges, Umit - See Bridges (Specific Types) (VoL D) 

Bridges, Megohm - See Bridges, Resistance (Vol. D) 

Bridges, Power, RF-2900 - See Vol. D 

Bridges, Programmable - See Bridges (SpecifiC Types) (Vol. D) 

Bridges, 0-2900 - See Vol. D 

Bridges, Ratio - See Meters, Ratio (Vol. D) 

Bridges, Resistance-29OO - See Vol. D 

Bridges, RF-2900 - See Vol. D 

Bridges, Silicon Cell·4800 
§ Collmar Semiconductor, Inc., DeII88, TX 75244, 800-527-0251 ;214-233-1569 

•••••••••••••••••••• , ••••.•.• , ••••••••••••••.•.•••••••••••••••.•• A·2085 
§ Electronic Devices, Inc., Yonkers, NY 107111, 914-965-4400 • • • • • • • . • • • •• A·2OM 
§ Po_x, Westinghouse, GE,Mltaubiahi, YouflllWoocI, PA 15697, 412-925-7272 

••••••••••••••••••.••••••••.••••••.••••••.•.••.•••.••••.••••..••• A·2117 
A E G Corporation, Somerville, NJ 08876-1269 ......................... 908-231-8491 

§ FAGOR ELECTRONICS COMPONENTS, INC., FAGOR ELECTRONICA S. COOP, Elk 
Grove Village, IL 60007 ...................................•.......... 706-981-0161 

§ Internatlonsl Rectifier Corp.. EI Segundo, CA 90245 ..................... 213-772-2000 
Sanford-Miller Corp., Lynbrook, NY 11583 ............... 518-593-2025;800-645-5900 

§t Serntech, Newbury Park, CA 91320 ..................................... 805-498-2111 

Bridges, Strain Gauge-2900 - See Vol. D 

Bridges, Synchro & Resolver-29OO - See Vol. D 

Bridges, Telephone/Dat8-1900 - See Vol. D 

Bridges, Temperature-2900 - See Vol. D 

Bridges, Wheatstone-2900 - See Vol. D 

Brushes & Brush Assemblies-3500 - See Vol. B 

Buffers, Data - See Spoolers, Printer Buffers (VoL D) 

Bulbs - See Lamps. Miniature & Subminiature (Vol. B) 

Bumpers-2500 - See Vol. C 

Burnishers, Contact-5400 - See Vol. C 

PRODUCT INDEX & DIRECTORY 
Bumishers, Flexible Head-5400 - See Val. C 

Bus Bars, Surface Mount-3200 - See Vol. C· 

Bus Bars & Systems-3200 - See Vol. C 

Bus Compatible Instruments - See Instruments, Test and Measuring, 
GPIB Compatitlle (Vol. D) 

Bushings, Glass, Plastic, Metal, Rubber, etc.-2500 - See Vol. C 

Busses, Multibus, Q Bus, S100 Bus, STD Bus - See Board 
Computers & Subassemblies (Vol. D) 

Buzzers, Electronic - See Bells, Buzzers, Gongs, Sirens & Aural 
Warning Devices (Vol. D) 

Cabinets, Plastic - See Enclosures, Nonmetallic (Vol. C) 

Cabinets & Accessories, Metal - See Enclosures, Equipment & Panel 
Mounting (Vol. C) 

Cable, AudI0-6000 - See Vol. C 

Cable, Battery Booster-SOOO - See Vol. C 

Cable, Coaxial-SOOO - See Vol. C 

Cable, Communication-SODO - See Vol. C 

Cable, Computer-6000 - See Vol. C 

Cable, Data Transmission-SOOO- See Vol. C 

Cable, Dial - See Cords & Cable. Dial Drive (Vol. C) 

Cable, FEP Insulated-SOOO - See Vol. C 

Cable, Fiber Optic-2475 - See Vol. B 

Cable, Flame Retardant-SOOO - See Vol. C 

Cable, Flat-SOOO - See Vol. C 

Cable, Heater-SOOO - See Vol. C 

Cable, High Temperature (Over 125°C)-SOOO - See Vol. C 

Cable, High Voltage (1,000 Volts & Over)-SOOO - See Vol. C 

Cable, IEEE 488 (GPIB)-6000 - See Vol. C 

Cable, Instrumentation & Control-SOOO - See Vol. C 

Cable, Intercommunication & Sound System - See Cable, Audio 
(Vol. C) 

Cable, Irradiated-6000 - See Vol. C 

Cable, Low Capacitance-SOOO - See Vol. C 

Cable, Microphone-SOOO - See Vol. C 

Cable, Multiconductor-SOOO - See Vol. C 

Cable, Plenum-6000 - See Vol. C 

Cable, Power-SOOO - See Vol. C 

Cable, Retractile - See Cords, Retractile (Vol. C) 

Cable Retractors-1400 - See Vol. C 

Cable, Ribbon - See Cable, Flat (Vol. C) 

Cable, Rotator Antenna - See Cable, Multiconductor (Vol. C) 

Cable, Satellite-SOOO - See Vol. C 

Cable, Security-SOOO - See Vol. C 

Cable, Shielded-SOOO - See. Vol. C 

Cable, Speaker-SOOO - See Vol. C 

Cable, Telephone-6000 - See Vol. C 

Cable, TFE Insul.ated-6000 - See Vol. C 

Cable, Thermocouple-6000 - See Vol. C 

Cable, Transmission Line, Power-SOOO - See Vol. C 

Cable, Triaxial-6000 - See Vol. C 

Cable, TV (Incl. Camera)-SOOO - See Vol. C 

Cable, Twisted Pair-SOOO - See Vol. C 

Cable, Welding-6000 - See Vol. C 

Cable, Woven Conductor-SOOO - See Vol. C 

i-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Adcled Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 

Cable & Assemblies (Mll)-2440 - See Vol. B 

Cable & Connectors, Satellite Antennas-1200 - See Vol. D 

Cable Assemblies & Harnes..es-6000 - See Vol. C 

Cable· Assemblies, Microwave-3450 
ABL Electronics Supply, Inc., Yorktown Hgts., NY 10598, 914-962-2253 

C·1155 
§Coneord Electronics Corporation, New York, NY 10012,1-212-777-6571 ••..•. 

C·1324 
t aSI Corp., Timonium, MO 21093, 410-252-1768........................ C·1756 

§t Quality Microwave Interconnects, Inc., Wilmington, MA 01887, 508-988-9090 
.......... , • • • • • • • • • • .. .. • • . • . .. . . • .. • • • . . • . .. • .. . . • . • . .. ... A·1824-l826 

t Airtron. Lillon Industries, Inc., Morris Plains, NJ 07950 ................. 201-539-5500 
t Alpha Products. Inc. Wesllake Village. CA 91362 ...................... 818-889-9304 

Amphenol Corporation, Corporale Headquarters. Wallingford. CT 06492 
· .. . .. .. .. .. . . . .. . .. . . .. .. . . . . . . . . .. .. .. . .. . .. . .. . .. . ... .............. 203-265-8910 

t Amphenol RF Operations, Amphenol Corporation. Danbury. CT 06810 .. 203-743-9272 
Andrew Corp. Orland Pk., II. 60462 . 800-255-1479 

t Assembly Specialists, Chelmsford. MA 01824 ........ . . . . . . . . . . . . 508-250-5900 
CableStar, Incorporated, Glasgow, KY 42141 .......................... 800-338-8223 

tCable Systems, Inc .• Everett, MA 02149. .. ........... 617-389-7080 
Cardinal Control Co .• Kensington, CT 06037 . 203-828-6379 

t C.E. Precision Assemblies. Inc. Chandler, AZ 85226 . . . . . . . . . .. . .. 602-940-0740 
tCoax Connection, Yorktown Hgta. NY 10598 ............ 914-962-2303;800-431-2103 
t Coaxituba Corp .• Salisbury. MD 21801 ....................... .......... 301-546-3911 

t# Component Mfg. Svc. Inc .• W. Bridgewater. MA 02379 .................. 508-580-01'11 
t CSD Industries, Inc .• dba C Enterprises. San Marcos. CA 92069 ......... 619-744-8182; 

800-334-3815;800-423-3345 
t De Anza Mfg. Svca Inc .• Sunnyvale. CA 94089 . . . . . 408-734-2020 
t Electro-Support Systems, Temecula, CA 92390 ......... 714-676-2751 
t Fema Elctrns. Corp.. E Brunswicl<, NJ 08816 . . . . .. 908-238-1223 

W. L Gore & Assocs. Inc .• Phoenix, AZ 85044 .. 602-438-2017 
§ Johnson. E. F .• Co .• Minneapolis. MN 55459-0089 .. . . . . . . . . . . . . . . . . . 612-943-5500 
tKaman Instrumentation. Colo Springs. CO 80907 .. 1-719-599-1692 

Kings Electronics Co .• Inc .• Tuckahoe. NY 10707 ............. 914-793-5000 
MACOM.lnc .• Burlington. MA 01803 ... . ...... 617-272-3000 

§Midwest Microwave. Saline. MI48'176-9569. 3'13-429-4773;800-521-4410 
t Pasternack Enterprises. Irvine. CA 92713 ........ . .. 714-261-1920 

§t Penstock Engineering Labs., Penstock, Inc. Sunnyvale. CA 94086-4018 
· . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-730-0000;BOo-PENSTOCK 

§Pomona ElectroniCS. Pomona, CA 91766 ............................... 714-623-3463 
t Precis",n Tuba. N. Wales. PA '19454 .. 215-699-5801 

Ritz Electronics/Releo. New Dundee. Onl, CANADA NOB 2EO ... 519-696-2616 
tRlC Electronics, Inc .• Mt. Kisco. NY 10549.... .. ... ................ 914-241-1334 
Sol~ron/Micrawave. Salitron Devices. Inc .• Riviera Sch .• FL 33404-9978 

........................ 40?-!l4~-4:."1 ;HOo-H~8-81"3 
t ST Microwave Coop .. Sub. of Signal T echnlg. Corp .• Sunnyvale. CA 94086 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 406-730-6300 
t Storm Products Co .• Hinsdale, IL 60521 ................................. 708-323-9121 

Transtechnology Electronics. Transtechnology Corporation. Peoria, IL 61615-1584 
· . .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 309-693-3300 

§t U.s. Power Corrverting Company/Releo. Leonard V. Snow & A.soca. Torrance. CA 
90503 . . . . . . . . . . . . . . . . .. ................ . . . 213-316-9984 

§tWestem Electronic Products Co .• San Clemente. CA 92672 714-492-4677 
§ Wiltron. Morgan Hill. CA 95037-2809 . . . . . . . . . . . . . . . . . .. 406-778-2000 

Cable Fault locators-2900 - See 1101. 0 

Cable (Mil), Fiber Optic-2440 - See Vol. B 

Cable (Mil), Flat-2440 - See Vol. B 

Cable (Mil), RF-2440 - See Vol. B 

Cages, Card - See Enclosures, Circuit Board, Module, & Relay 
Mounting (Vol. C) 

Calculators, Industrial Process-4200 - See Vol. C 

Calibration & Instrument Repair Services - See Services, Calibration 
& Instrument Repair (Vol. 0) 

Calibrators, Accelerometer-2900 - See Vol. D 

Calibrators, Attenuation-2900 - See Vol. D 

Calibrators, Automated-2900 - See Vol. D 

Calibrators, Crystal-2900· - See Vol. D 

Calibrators, Current-2900 - See Vat. D 

Calibrators, Fluxmeter-2900 - See Vol. D 

Calibrators, Frequency-2900 - See Vol. D 

Calibrators, lVDT-2900 - See Vol. D 

Calibrators, MagnetiC Field-2900 - See Vol. D 

Calibrators, Meter-2900 - See Vol. D 

Calibrators, Oscilloscope-2900 - See Vol. D 

Calibrators, Sound Level-2900 - See Vol. D 

Calibrators, Sweep - See Generators. Sweep (Vol. 0) 

Capacitors, Chip (For Microcircuits)-1500 

Calibrators, Synchro-2900 - See Vol. D 

Calibrators, Time Base-2900 - See Vol. D 

Calibrators, Transducer-2900 - See Vol. D 

Calibrators, Voltage-2900 - See Vol. 0 

Calibrators, VSWR-2900 - See Vol. D 

Calorimeters, Microwave-2900 - See Vol. D 

CAMAC Modules - See Modules. CAMAC (Vol. OJ 
Cameras, Data Recording-2325 - See Vol. D 

Cameras, Digital Image Acquisition-2325 - See Vol. D 

Cameras, Image Converter-1900 - See Vol. 0 

Cameras, Infrared-2325 - See Vol. 0 

Cameras, Machine Vision-4100 - See Vol. D 

Cameras, Oscilloscope-2975 - See Yol. D 

Cameras, Television-1900 - See Vol. 0 

Cameras, Television, Fiber Optic-1900 - See Vol. D 

Capacitors, Feed-Thru-1500 
§t American Capacnor Corporation. Irwindale. CA 91706 .............. 818-814-4444 

American Radionic Co. Inc.. Palm Coast FL 32137 ...................... 904-445-8000 
§t Electron Products. Irwindale. CA 91706 ................. " . .... . . ...... 818-960-2299 
t Elmag Division. Lindgren RF Enclosures, Riviera Sch. Fl33404 ........ 407-881-9292 
# Engineered Assemblies & Components Corp.. Teterboro. NJ 07808 ...... 201-288-4477; 

800-447-5639 
Genisco Electronics Corporation. San Diego. CA 92173 ................. 619-661-5100 
Japan Electronic Manufacturers Agency. Inc.. Wilmette. IL 60091 ........ 706-251-3800 
Jaro Components. Inc.. Boca Raton. FL 33431 ................... 305-771-7000 

§ KCK America Inc. Mitsubishi Materials Corporation. Schaumburg, Il 60173-4516 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . .. .. .. . .. . . . . . . .. .. . . . . . . .. 708-884-868B 

S & EI Manufacturing. Northridge. CA 91324 ............................ 818-349-4111 
Sprague Electric Company. Distribution Division. Mansfield, MA 02048-9102 

.. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . .. . . . . . . . . .. . .508-339-8900 
§Sletco.lnc .• Franklin Pk..IL 60131 ..................................... 708-671-4208 

Cans & Flat Packs, Integrated Circuit - See Packages, Integrated 
Circuit (Vol. A) 

Cans, CapaCitor, Relay, Semiconductor, Transformer, etc-2500 -
See Vol. C 

CapaCitance Comparators - See Bridges, Capacitance (Vol. 0) 

Capacitor Hardware-2500 - See Vol. C 

Capacitor Leakage indicators - See Testers. Capacitor (Vol. D) 

Capacitor Wafers-1500 
t Johanson Dielectrics. inc .• Burbank. ell 91505, 8111-848-4465 •••••••••• "'1081 
§ Jaro Components. Inc.. Boca Raton, FL 33431 .......................... 305-771-7000 
tSlanley Electronics Div. Mt Vernon. NY 10550 ......................... 914-699-2000 
tTusonix.lnc., Tucson.AZ85740-7144 .................................. 802-744-0400 

Capacitors, Chip (For Microcircuits)-1500 
§ Allen Co .• Inc •• Robert G., N. Hollywood, CA 91605. 818-765-8300; 800-999-3711 

• • • .. • .. .. . • . .. • • • • . . . .. . .. • . .. • • • • • .. . • . • .. • • • • • • • • .. .. • • •• A'1008-1OO9 
§ Annbar Industries, Inc •• Old Bridge. NJ 06857. 908-679-3377 ••••.•..••• A·101l 

ASC, Ogallala. NE 69153. 308-284-3611 .••••.•..••••••.•••••.••• A'1013,1017 
§t Electro-Filma, Inc., Warwick, RI 02886, 401-738-8150 •••.••••••••• "·1748,1912 

§ ISKRA ElectroniCS, Inc •• Plainview, NY 11803, 516-349.0222 .••.•••••••• A·1075 
§ ITW Paktron. Div. of Illinois Tool Works, Lynchburg, VA 24502, 804-239-6941 

.. .. • • .. .. • • . .. • • .. • • • .. • .. • . .. . • . • . .. • • . • • • .. . .. .. • .. . • . • •• A·1076-l077 
t Johanson DielectriCS, Inc .• Burbank. eA 91505. 818-848-4465 •••.•..... A'10B1 

§t Kemet Electronics Corporation, Greenville, SC 29606, 803-963-6621 
.......................................... .................. A·1082-1083 

§ KOA Speer ElectroniCS, Bradford, PA 16701. 814-382-5536............. Ao1OB5 
Maida Development Co., Hampton. VA 23663, 804-723.0785 ••••••• A·1OB6-10ee 

§ Matsuo 'Electronlcs, Huntington Beach, CA 92648, 714-969-2491 
....................................................... A·l094.l096-1097 

t Metuchen CapaCitors, Inc., Old Bridge, NJ 08857, 908-679-3366 
.................................................. Ao1099-1100,1103-1106 

§ MP/Capa" MuK; ProdOJct~ !ntem!!!;,,"!!I, Weal P!l\er",,", N.I 07424, 21)1-890-1344 
................................................................. A'1107 

§ Murata Erie North America, Inc., Smyrna, GA 30080, 404-436-1300 
....................................................... Ao1109-1110.1112 

§ NEC ElectroniCS, Inc., Mountain View, CA 94039, 415-960-8000 •••• A'1l15-1119 
Philips Components Discrete Products Division. A North American Philips 

Company, Riviera Beach, FL 33404,407-881-3200 •••••••••••••• Ao1124-1128 
Sprague-Goodman Elctrna..lnc •• Garden CIIy Pic.. NY 11040. 516-748-1385 

............................................................ Ao114O-1141 
tTansltor ElectroniCS, Bennington, VT05201. 802-442-5473 ••••••.•.•••• A·1l43 
§ TDK Corporation of America, Elactronlc Componente & Matarlal, Mount Proapect, 

IL 60056, 708-803-6100 ................................. A·1144-1147,1597 
§ United Chami-Con Inc., Rosemont, IL 60018,708-696-2000 •••••••• A.1148-1149 
§ Allegro MicroSystems, Inc., formerly Sprague Semiconductor Grp. Worcester. MA 01605 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .. 508-795-1300 

EEM 1991 i-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller, 



Capacito~ Chip (For Microcir~uits)-1500 (Cont'd) PRODUCT· INDEX & DIRECTORY 
t Alpha Indu8Iries, Inc., Woburn, MA 01801 ............................... 617-935-5150 
t American Technical CeramIcS Corporation, Huntington Sta., NY 11746-2102 

••••..•..•....•..•.•.....•••...•...•.••..•.•...•...•.••••......•..•..•• 516-547-5700 
Sf Area EIe!:IrOnIcs. Chatsworth, CA 91311 .....••.•.••.....•.•..•••.•...•• 818-862-8707 
§t AVX Corporation, Myrtle Bch., SC 29577 ........•..•••••.....•.••..•.•.• 803-448-9411 

t AVX Filters Corp., Sun Valley, CA 91352 .....•••••••..•..•.....••.....•• 818-767-6770 
§ Baknor Industries Inc., Mississauga, ONT. CANADA l.5L 1 X1 •.••••••••• 418-828-2400 
t Compex Corp., Medford, NJ 08055 . • . . . . • . . . . • . . . . . • • . • . . . . . . • . • . • . . . . .• 609-598-9388 

Cornell-Oubi6er EIctms. (Corporate Headquarters), Wayne, NJ 07470 ... 201-694-6800 
§c-8 Electronic SallIS, Inc., FranI<fort, IN 46041 .•...•.•..•.....•..•......• 317-659-1874 

§tOleleclrlc Labs., Cazenovia, NY 13035 .••.....•.......••.....•..•...•... 315-655-8710 
tDionica, Westbury, NY 11"590 ................... \ ••............••......• 516-997-7474 
§ Electronic Resources Inc., Sunnyvale, CA 94089 ....••••..•..•.....•.••. 408-745-1420 
#Engi~ AssembIIee & Components Corp., Teterboro, NJ 07608 ...... 201-288-4477; 

800-447-5639 
§# F. W. Capacitors Inc., FlOrence, SC 29504-0638 ..•. .. . .•.. . . . .. . . . . .. . .• 803-662-4728 

§ GML Chip Components limited, Hyderabad AP, INDIA 500 044 
•..•..••.•.•••. : ••...•••••.••••.•..••....•.••......••.•.....•• (91) 842-60106, 61593 

§t Hilton IndUstries, inc, Subsidiery of Core Industries, Sarasota, FL 34232 
......••• ,............................................................. 813-371-2600 

§t Hybrids international Ltd., Thick Film Division, Olathe, KS 66062 ...•.•.. 913-784-6400 
§ International Components Corp., Melville, NY 11747 .......•........•..• 516-293-1500 

Intemational Microelectronics, Arlington, TX 76003 ..•••••...........•... 817-561-2244 
ISL Products Int'~ Ltd., Syosset, NY 11791-6093 .•••••.•...............• 516-937-3475 

§ ITT Components, ITT Corporation, Irvine. CA 92718..................... 714-727-3001 
§Jaro Components, Inc., Boca Raton, FL 33431 ....•••......••.•..•..•..• 305-771-7000 
§ KCK Americe Inc, Mltsubishi Materials Corporation, Schaumburg, IL 60173-4516 

· . . • . . . • • • • . • . • • . • . . . • . • . • . • . • . . . . . . • . . . . . • . . . . . . . . . . . • . . • . . . . • . • • . . . . . 708-684-6688 
t KD Components, Inc., Santa Ana, CA 92707 .....•...•.•..•.....•......• 714-545-7108 

§t Kyocera Northwest, Electronic Components Group, Vancouver, WA 98661 
· . . . . • . • . • . . . . . . . . • • . • . . • . . . . . . . . . . . • • . . • . • . . . . . . . . • . . . • . •• . . . . . • . . . . . • 206-696-2840 

§ Laube Technology, WoocIIend Hills, CA 91367 ......•.....•............. 818-703-1188 
§Liberty International Corp., Torrance, CA 90501 ..•••••..........•......• 213-539-6452 
t LoraJ Mlcrowave-FS~ Semiconductor Div, Chelmsford, MA 01624 

.•..•..•.............•.................•....................•.... 508-256-4113/8101 
§ Mallory/North American Capacitor Co., IndianapoHs, IN 46241 .......... 317-856-3731 

§tMarcon America Corp., Vernon Hills, IL 60061 ....•.....•.......•.......• 312-913-9980 
tMlcrocap, Inc., A MicroSerni Company, Eecondido, CA 92025 ..........• 619-481).1906 

Mini-Systerns, Inc., Thlck/Thin Film Division, North Attleboro, MA 02761 
508-695-0203 

Mini-Sys!erns, Inc., Sunbelt Microelectronic Division, Deltona, FL 32725 
.•• ..• ••.• • ..•• . .•• •• •.•.. .. . .. . . ••• •.. ... . ... .. ... .. .•.. .. . ... . .• . •..• 407-574-0208 

§ Mouser Electronics, ManeHeld, TX 76063 •.......•....... _,. . . . . . . . . . • . • 600-346-6873 
Muni Products Inte~ West Patereon, NJ 07424 .........•........ 201-691).1344 

§t Murata Manufacturing Co., Ltd, Nagaoka-Kyo-Shi, Kyoto, JAPAN 617 ... 075-951-9111 
NIC Components Corp., N. Amityville, NY 11701 ..•....................• 516-226-7500 

§ Paccorn, Redmond, WA 88052 . . . . . . . • . • . . . . . . . . . . . . . . . . • 206-883-9200;800-426-6254 
Philips Components Diecrate Products Div., A North American Philips Co., W. Palm Bch, 

FL 33407 ...••.•.•••...•...........•...•..........••..............•.. 407-663-1600 
§ PhiUps Components Discrete Products Div, A North American Compsny, EI Paso, TX 

79906 ......••••...••........•....................••.•......•.....•..• 915-775-4200 
t Presidio Components, Inc, San Diego, CA 92121 ...................•... 619-578-9390 
§R.F. Electronics, Inc., Irvine, CA 92714-5517 ...............•............• 714-263-0881 

Rogers Corp, Rogers, CT 06263 . . . . . . . . . . . • . . • • . •• . . . . • . •• . . . . . • •• . . • . • 203-n4-9605 
Rohm Corporation, Rohm Electronics Division, Antioch, TN 37013 ..•... 615-641-2020 
Rubycon AmerIca, Inc., Gurnee, II. 60031 ....•.......•..............•... 708-249-3450 
Samhwa U.SA Inc., Simi Valley, CA 93085 . . . . . . . . . . . . . .. 805-584-9494; 801).801).0069 
Serntech, Newbury Park, CA 91320 .•............................•..•... 805-498-2111 

tSFE TechnologillS, San Fernando, CA 91340 .•................•....••.. 818-365-9411 
Siemens Components, Inc., Special Products Div., Iselin, NJ 08830 ...... 201-321-3400 

§ Soehin Electric Co., Ltd., OIa-Ku, Tokyo, JAPAN ...•..•..•.............. (03) 3775-9111 
Sprague Electric Company, Distribution Division, Mansfield, MA 02048-9102 

· . . . • . • . . . . . . • . . . . . • . • . . . . . . . . . . • . . • . . . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . 508-339-8900 
§SteIco, Inc., FrankUn Pit, II. 60131 •.........•......................•..... 708-671-4208 

§tSusco Elctrns, Farmingdale, NY 11735 •.......•.....•.•...•............ 516-249-4848 
Talyo Yuden (USA) Inc., ArUngton Heights, II. 60005-4493 .....•.•..•... 708-384-6104 

§ Thomas & Bells Corporation, Electronics Div. Greenville, SC 29816-2401 
· . . • • • . . . . . . . . . . . • • . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . • . . . . . . . . . . • . . . . . . . . .. 803-676-2900 

Tokin America, Inc., San Jose, CA 95134 ......................•..... '.' . • 408-432-6020 
Unitrode Corp., Watertown, MA 02172 ..........•.•.....•............•.• 617-928-0404 

§ West Electronic Sales Teem, Westminsler, CA 92683 .... 714-898-0120;213-495-5569 
§ Xicon Cepscltors, Arlington, TX 76003 ......•.....•..•...•........•..... 801).628-0544 

CapaCitors, Energy Storage-1500 
CSI CapacItors, CSI Technologies, San Marcos, CA 92069, 619-747-4000 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·1055 
t Del Elctrna. Corp., ML Varnon, NY 10SSO, 914-699-2000 • • • • • • • • • •• A·1056-1057 

Hlpotronlca Inc., Brewster, NY 10509, 914-279-6091 ••••••••••••••••••• Do1257 
§.NEC Electronics, Inc., Mountain View, CA 94038, 415-960-6000 •••• A·1115-1116 

NWL Capscltors, NWL Translormer8, Snow Hili, NC 28580, 919-747-5943 
••••••••••••••••••••••••••••••••••••• _ ••.•••••••••••••••• _... A·112O-1122 

PPD, Inc., Raleigh, NC 27613, 919-781-3855 ••••••••••• A·113O,1132-1133,1136 
Aerovox Inc., North Dartmouth, MA 02747-1217 ....................•... 508-995-8000 

§t American CBpacitor Corporation, Irwindale, CA 91706 . . • . . . . . . . . . . . . • . .. 818-814-4444 
American Redionic Co. Inc., Palm Coast, FL 32137 .....•...............• 904-445-6000 

t American Technical Ceramics Corporation, Huntington Sta., NY 11746-2102 
· .•. .. . ... .• . . . .. .. .. .. . .••. . .•. . . ... .. ... . . .•.. .. . .. . .. ..•.. .. . ... .• .. 516-547-5700 

Aselco, Inc., Gaithersburg, MD 20877 ..................•........•...•... 301-863-1937 
t The Carborundum Company, Electric Products, Niagara Falls, NY 14302 

.•.. .•. ... •. . . . .. .. .. ..• ... . . ... .. ... . . .. . . . .. .. .. . ... .. ..•. . .. . ...•. .. 716-278-2521 
§ Cheries Inds. Ltd, Charles Center, Rolling Meedows, IL 60008 .......•.. 708-806-6300 
§ Chicago Condenser Corp, Chicago, IL 60822 .......................••.. 312-227-7070 

§tComponent Research Co.·lnc., Santa Monica, CA 90404 ................ 213-629-3815 
t Condenser Products Corp., Brooksville, FL 34609 . . . . . . . . . . • . . . • . . . . • . .. 904-796-3561 
§ ComeI~Dubilier Elctrns. (Intl SIs, DisIbn. Warehouse), New Bedford, MA. 02744, MA 

02741 •..•...............................•...•.......•............•... 508-996-8561 

§ComeI~Dubilier Elctrns. (Corporate Headqueriers), Wayne, NJ 07470 ..• 201-694-8800 
§t Electron Products, Irwindale, CA 91706 ...•..••..•.•.•••.....••••••...•. 818-961).2299 

t Elmeg Division, Undgren RF EnclcaurllS, Riviera Bch., FL 33404 ....•••• 407-681-9292 
§ Elpac Components, Elpac Electronics, Inc., Sents Ana, CA 92705 .•....• 714-978-4440 
# Engi~ Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-288-4477; 

800-447-5839 
Haelely Test Systems, E. Haelely & Co. LTD, Woodbridge, VA 22192 ... 703-494-1900 
High Energy, Inductotherm Industries, Parkesburg, PA 19365 .•.....•..• 215-593-2600 

§#Jaro Components, Inc., Boca Raton, FL 33431 •..................•...... 305-771-7000 
tKD Components, Inc., Santa Ana, CA 92707 .••.•..• _ ..•..•...•.....•..• 714-545-7108, 
§Marcon America Corp., Vernon Hills, IL 60061 : •..•....................... 312-913-9980 
t Maxwell Laboratories, Inc., San Diego, CA 92123-1506 . • . . . . . . . . . . . . . . . . 619-279-5100 

Motor CBpsc~ors, Inc., Chicago, IL 60631 .....•..•.....•............•..• 312-631-0713 
Paccomi Redmond, WA 96052 . . . . . . . . . . . . . . . . . . . . . . . . . • . 206-883-9200;801).428-6254 

§ Plastic CIIpacItors, Inc., Chicago, II. 60639 •...•........••...•.......•.•• 312-489-2229 
Rubycon America, Inc., Gumee, IL 60031 .•.•.•.....................•.•• 708-249-3450 
Samhwa U.s.A Inc., Simi Valley, CA 93085 • . . . . . . • . . . . . .. 605-584-9494; 801).800-0069 
S & EI Manufecturing, Northridge, CA 91324 ...•.•.....•..•......•...... 818-349-4111 
Sprague Electric Company, Distribution Division, Mansfield, MA 02048-9102 

· . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . • . . . . . . • . . • . . . . .. 508-339-6900 
t Stanley Electronics Div, Mt Vemon, NY 10550 ......•.•......•.....•... 914-699-2000 

§tSusco Elctrns, Farmingdale, NY 11735 ................................. 516-249-4848 
tWesco Electrical Co., Greenfield, MA 01301 " ..........•.•....•.....•..• 413-774-4358 

Capacitors, Fixed, AC (Incl. Motor Start)-1500 
§ Allen Co., Inc., Robert G., N. Hollywood, CA 91605,818-765-8300; 800-999-3711 

• •••••••••••••••• _ ••.•••••••••••••••••• _ ••••••••••••• _ • _ • • •• A'1008-1009 
§ ASC, Ogallala, NE 69153, 308-284-3611 ••••••••••••••• A·1012-1013,1018,1018 

Condenser Products Corp., Brooksville, FL 34609, 904-796-3561 ••••••• A.1OS1 
§ Cornell-Dubilier Elctrns. (Inti. SIs., Distbn. Wanihouee), New Bedford, MA. 02744, 

MA 02741,508-996-8561 •••••••••••.••••••••••• _ •••• _ •••• _ ........ A.1052 
CSI Capacitors, CSI Technologies, San Marcos, CA 92069, 619-747-4000 . 

••••••. _ •••••.••••••.••••••••.••••••••••••••••••••••••••••••••••• A·l05S 
t Del EIctrns. Corp., ML Vernon, NY 10550, 914-699-2000 •••••••••••••••• A'1056 
§ Elpac Components, Elpac Electronice, Inc., Santa Ana, CA 92705, 714-979-4440 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••• A·1065 
Maida Development Co., Hampton, VA 23863, 804-723-0785 •••••••••••• A·1OB7 
NWL Capacitors, NWL Transformers, Snow Hili, NC 28580, 919-747-5943 

••••• _. _ •••••••••••••••••••••.• _ ••••••••••••••••••• _........ Ao1120-1122 
Philipa Components Discrete Products DiviSion, A North American Philipa 

Company, Riviera Beach, FL 33404, 407-681-3200 _............. A·1124-1128 
PPD, Inc., Raleigh, NC 27613, 919-781-3955 •••••••••••• _... A·113O-1133,1136 
Wesco Electrical Co., Greenfield, MA 01301, 413-774-4356 ••••••••••••• A'1150 

§t American Capacitor Corporation, Irwindale, CA 91706 . . . . . . . . . . . . . . . • . .. 818-614-4444 
American Radionic Co. Inc., Palm Coast, FL 32137 . . .. . .. . . . . . . . . . . .•• .. 904-445-6000 
Aselco, Inc., Gaithersburg, MD 20877 ......•............•......•........ 301-863-1937 

§ Baknor Industries Inc., Mississauga, ONT, CANADA LSI.. 1Xl ........... 416-628-2400 
§ Baldor Electric Company, Fort Smith, AR 72902 .....•..............•... 501-846-4711 

Cera-Mite Corp., Grafton, WI 53024 ...............•..............•...... 414-377-3500 
§Cheries Incls. Ltd., Charles.Center, Rolling Meadows, II. 60008 •......... 708-608-6300 

§t Component Research Co. Inc., Santa Monica, CA 90404 ................ 213-629-3615 
§Comel~Dubilier EIctms. (Corporate Headqueriers), Wayne, NJ 01470 ... 201-694-8600 
§ Electronic Film Capacikirs, Inc., Waterbury, CT 06705 ... _ . . . . . . • . • . . . . . . 203-755-5629 

§t Electron Products, Irwindale, CA 91706 ....•...•........................ 818-961).2299 
t Elmeg Division, Lindgren RF EnclosurllS, Riviera Bch, FL 33404 ...•.... 407-881-9292 
# Engineered Assemblies & Components CQIP., Teterboro, NJ 07608 ..•... 201-288-4477; 

800-447-5639 
Evox-Rifa Inc., Lincolnshire, IL 60069 ..........•........................ 708-948-9511 
F-Dyne Elctrns. Bridgeport, CT 06605 ........•.....................•... 203-367-6431 
Globtek, Inc., N. Bergen, NJ 07047 ................•..............•...... 201-861-0246 

§ ICO-RALL Y Corporation, Palo Mo, CA 94303 . . . . . . . . . . . . . . . . . • . . . . . . . .. 415-856-9900 
§ Illinois CepscHor, Inc., Lincolnwood, IL 60645 ........................... 708-675-1760 
§ Inter-Technicai Group Inc., WIMA Div, Elmsford, NY 10523 ............. 914-347-2474 
§ISKRA ElectroniCs, Inc, Plainview, NY 11803 ........•.................. 516-349-0222 

§#Jaro Components, Inc., Boca Raton, FL 33431 .•........•......•..•..... 305-771-7000 
§ KCK America Inc., Mitsubishi Materials Corporation, Schaumburg, IL 60173-4516 

· .........................................•............ _ . . . . . . . . . . . . • .. 706-884-8688 
§ Mallory/North American Capacitor Co., Indianapolis, IN 46241 .......... 317-656-3731 
§Marcon America Corp., Vernon Hills, IL 60061 .•......................... 312-913-9980 

Motor Capacitors, Inc, Chicago, II. 60631 ............................... 312-631-0713 
§ Nichicon (America) Corp., Schaumburg, IL 60173 .....................•. 708-843-7500· 

Nissei Danki America, Inc., Beaverion, OR 97005 ....................... 503-546-1434 
§ Peter Parts & Assocs.. Webster, NY 14580.............................. 716-265-2540 
§ Philips Components Discrete Products Div. A North American Philips Co., Columbia, SC 

29212-3198 ...•........••...........••.....•...•..................... 803-772-2500 
Plastic CBpscitors, Inc, Chicago, II. 60639 .............................. 312-489-2229 
Samhwa U.SA Inc, Simi Valley, CA 93065 . . . . . . . . . . . . . .. 805-584-9494; 800-601).0069 
S & EI Manufacturing, Northridge, CA 91324 ...........•.........•...... 818-349-4111 
Seacor, Inc., Westwood, NJ 07875 ..................•................... 201-666-5600 
Sprague Electric Company, Distribution Division, Mansfield, MA 02046-9102 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 508-339-8900 
Standard Condenser Corp., Skokie, IL 60076 ..•........... 0 • • • • • • • • • • • •• 708-675-3133 

§t Susco Elctms, Farmingdale, NY 11735 .. . .. ..... . .. . .. . . .. .. . . . . . . ..•... 516-249-4848 
t Teapo Electronic Corp. of America, Norcross, GA 30071 ........ 0....... 404-449-6220 
§Thornson Passive Components Corp., Woodland Hills, CA 91367 ......• 816-887-1010 
.. U.s. Instrument Rentals, Inc., AT&T Capital Corp., D/FW Airport, TX 75261 

•...............................•...............................•..•... 801).874-7123 

Capacitors, Fixed, Air-1500 
t Del Elctms. Corp., ML Vernon, NY 10SSO, 914-699-2000 •• _ •••••••• _ • _ •• A·1056 

Oxley Inc., Branford, CT 06405, 203-488-1033 •••• _ • • • • • • • . • • • • • • • • • • •• So 1025 
High Energy, InduCtotherm IndustrillS, Parkesburg, PA 19365 .......• ,.. 215-593-2600 

§ International Components Corp, Melville, NY 11747 ...................• 516-293-1500 
Motor Cepscitors, Inc., Chicago.IL 60831 ...........................•... 312-631-0713 
Shokai Far East Ltd., Peekskill, NY 10566 .. . . . . . . . . . . . . . . . . . . . . . . . .. • . .. 914-736-3500 
Tettex Instruments, Inc., Fairview Village, PA 19409-0281 •........ :..... 215-539-6050 

i-Product sold through distributors t-Procluct meets MIL specs <p-Rentals #-Value Added Reseller EEM 1991 
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Capacitors, Fixed, Aluminum Electrolytic-1500 
§ Allen Co., Inc., Robert G., N. Hollywood, CA 91605, B1B-765-8300; 800-999-3711 

• • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • •. A'1008-1oo9 
§t Cornell-Dubilier Elctms. (Inti. SI8., Dlstbn. Warehouse), New Bedford, MA. 02744, 

MA 02741, 5OB-996-8561 ••••••••••••••••••••••••..•.•••..•.•. A'1052-1053 
§ illinois Capacitor, Inc., Uncolnwood, IL 60845, 7OB-675-1750 •••••• A'1066-1068 

Mallory Controls, Emerson Electrlc Canada, Woodstock, Onl, CANADA N4S 7WB, 
519-539-4891 •••.••••••.••••••••••••••••••••••••.•.••••••••.••••• A'1091 

§ MP/Capar, Multi Producta International, West Paterson, NJ 07424, 201-890-1344 
••.•••••••••••••••••.••••••••••••••••.••••••••••••••••••..••••.•. A'1107 

Philipa Components Discrete Producta Division, A North American Phifips 
Company, Riviera Baach, FL 33404, 407-881-3200 ••••..•••••••• A'1124-1128 

Sprague Electric Company, Distribution Division, Mansfield, MA 02048-9102, 
508-339-8900 •••••••••••••••••••••••• ! .............. ,............ A.1138 

§Tanallor ElectroniCS, Bannington, VT05201, 602-442-5473 •.••••••.•••• A'1143 
§ United Cheml-Con Inc., Rosemont, IL 60018,708-896-2000 •••••. .• A.114B-1149 
§Air Electro Inc., Van Nuys, CA 91406 ..................... 213-873-6400;818-988-4400 
§Alpha Disl Corp, Richfield, OH 44286 •.......... , ..... 216-659-7100; 1-800-628-0641 

Applied Components, AC Interface. Rancho Santa Margarita, CA 92688 
.....................................•..................•.............. 714-858-9488 

§t Arco Electronics. Chatsworth. CA 91311 ............................ 818-882-8707 
Aselco.lnc .• Gaithersburg. MD 20877 ................................... 301-863-1937 

§Baknor Industries Inc, Mississauga, aNT .• CANADA L5L lXl ........... 416-828-2400 
§t Capacitor Technology Products, Inc .• Fl Wayne, IN 46825 .............. 219-484-9054 

§ Charles Inds. Ltd., Charles Center. Rolling Meadows, IL 60008 .......... 708-806-6300 
§Cornel~Dubilier Elctrns. (Ccxporate Headquarters). Wayne, NJ 07470 ... 201-694-8600 
§C·S Electronic Sales. Inc .• Frankfort, IN 46041 ........................... 317-659-1874 

Ei North America, New York, NY 10021 ................................. 212-517-5622 
§ Elna America, Inc .• Cypress, CA 90630 .................................. 714-761-8600 
# Engineered Assemblies & Components Corp .• Teterboro. NJ 07608 ...... 201-288-4477; 

800-447-5639 
Evox-Rifa Inc, Lincolnshire, IL 60069 ................................... 708-948-9511 
Globtek, Inc.. N. Bergen. NJ 07047 ..................... . . .. .. .. .. . 201-861-0246 

§ Hanovia, Canred, Newark, NJ 07105 ....... .. .. .. .. .. . .. . .. . .. .. . .. .. ... 201-589-4300 
§ IGO-RALL Y Corporation. Palo AIle. CA 94303 .. .. .. .. . .. . .. . .. .. .. .. .... 415-856-9900 
§ International Components Corp .• Melville. NY 11747 .................... 516-293-1500 

International Microelectronics, Arlington. TX 76003 ...................... 817-561-2244 
ISL Products Int·l. Ltd .• Syosset NY 11791-6093 ........................ 516-937-3475 
Japan Electronic Manufacturers Agency. Inc .• Wilmette, IL 60091 ...... 708-251-3600 

§#Jaro Components. Inc .• Boca Raton. FL 33431 .......................... 305-771-7000 
§ KCK America Inc, Mitsubishi Materials Corporation. Schaumburg. IL 60173-4516 

• . . . . . . . .. . . . .. . . . . . . . .. . .. . . . . . . . . . . . . . .. .. . . . .. . . . . . . . . . . . . . .. . . . . . .. 708-884-8686 
Kemet Electronics Corporation. Greenville. SC 29606 ..•...... . . . . . . . . 803-963-6621 

§ Laube Technology. Woodland Hills. CA 91367 .......................... 818-703-1186 
§ Liberty International Corp, Torrance, CA 90501 ......................... 213-539-6452 
§ Mallory/North American Capacitor Co, Indianapolis, IN 46241 .......... 317-656-3731 
§ Marcon America Corp .• Vernon Hills, Il6oo61 ................. 312-913-9980 

Motor Capacitors, Inc., Chicago.IL 60631 ............................... 312-631-0713 
§ Mouser Electronics. Mansfield, TX 76063 ............................... 800-346-6873 
§ Multi Products International. West Paterson. NJ 07424................. 201-890-1344 
§ National Electronics Corp .• Garden Grove. CA 92641 .... 714-892-7749;80()'854-2451 
§ NIC Componants Corp, N. Amilyville, NY 11701 ........................ 516-226-7500 
§ Nichicon (America) Corp.. Schaumburg. IL 60173 ....................... 708-843-7500 
§NTE Electronics. Inc.. Bloomfield. NJ 07003 ............................. 201-748-5089 
§ Peter Parts & Assocs .• Webster. NY 14580 .. .. .. .. . . .. . .. .. .. .. .. .. . .... 716-265-2540 
§ Philips Components Discrete Products Div, A North American Philips Co, Columbia, SC 

29212-3198 .......................................................... 803-772-2500 
Plasticorp. Harbor City. CA 90710 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 213-539-9530 

§ R.F. Electronics, Inc, Irvine, CA 92714-5517 ............................. 714-263-0661 
§ Rubycon America, Inc. Gurnee, IL 60031 ............................... 708-249-3450 

Samhwa USA Inc, Simi Valley. CA 93065 . . . . . . . . . . . . . .. 805-584-9494; 8DO-80()'0069 
§t Sangamo Components Division. Pickens. SC 29671 .................... 803-878-6311 
t Shogyo International Corp.. Great Neck, NY 11021 ...................... 516-466-0911 

Shokai Far East Ltd.. Peekskill. NY 10566 . .. . .. .. . .. . .. .. . .. . .. . .. .. .... 914-736-3500 
§Siemens Components, Inc .• Special Products Div,lselin. NJ 08630 ...... 201-321-3400 

Stetron International. Inc .• Buffalo. NY 14203 ........................... 716-854-3443 
Susco Elctms, Farmingdale, NY 11735 ................................. 516-249-4848 

t Teapo Electronic Corp. of America, Norcross, GA 30071 ................ 404-449-6220 
§ West Electronic Sales Team. Westminster. CA 92663 .... 714-898-0120;213-495-5569 
§ Xicon Capacitors, Arlington. TX 76003 .................................. 800-628-0544 

Capacitors, Fixed, Ceramic, Disc & Tubular-1500 
§ Allen Co •• Inc •• Robert G •• N. Hollywood. CA 91605, 818-765-8300; 800-999-3711 

••.••. ••. .............................................. .•••. A'1008-1009 
§ Armbar Industrlas. Inc •• Old Bridge, NJ 08857, 908-679-3377... ......... A'1011 
t Del Elclms. Corp., Ml Vernon. NY 10550, 914-899-2000 • • • . • • • • • • . • . . •. A'1056 
§ illinois CapaCitor, Inc •• Uncolnwood,lL 60845,708-675-1760 •.•.•. A'1066,1089 

Johan80n Dielectrics, Inc., Burbank, CA 91505. 81B-848-4465 ••••.••.•. A'1081 
§t Kemat Electronics Corpoi'alion. Greenville, SC 29606, 803-963-6621 •.•. A'1083 
§t Maida Devalopment Co •• Hampton, VA 23663, 804-723-0785 •.••••. A·l0B6-1088 

t Metuchan CapaCitors, Inc •• Old Bridge. NJ 08857. 908-B79-3366 •.• A'1098-110B 
§MP/Capar, Multi Producta International, West Paterson:NJ 07424, 201-890-1344 

................................................................. A·1107 
§ Murata Erie North America, Inc., Smyrna, GA 30080, 404-436-1300 .• A"109-1113 

NEC Electronics. Inc •• Mountain View, CA 94039, 415-960-6000 •.•• A·1115-1116 
t Oxley Inc., Brsnford, CT 08405, 203-488-1033 • • • • • • • • . • • • • . . • • . . • . • • •. B"025 

Philips Componente Discrete Producta Division, A North American Philips 
Company, Rlvlara Baach, FL 33404. 407-881-3200 ••••••••.••• .• A·'124-1128 

§ TDK Corporstion of America. Electronic Components & Material. Mount Prospect. 
IL 60056,708-803-6100 ...................................... A'1144-1147 

§Air Electro Inc .• Van Nuys, CA 91406 ..................... 213-873-6400;818-988-4400 
Applied Components, AC Interlace. Rancho Santa Margarita. CA 92688 

§t Arco EIectronica, Chatsworth. CA 91311 ............................... . 
AVX Corporation. Myrtle Bch.. SC 29577 .........•..........•........... 

§ Baknor Industries Inc., Misslssauga, ONT, CANADA L5L 1 XI .......... . 

714-858-9488 
818-882-8707 
803-448-9411 
416-828-2400 

Capacitors, Fixed, Ceramic, Monolithic-1S00 
§t Cera-Mite Corp, Grafton. WI 53024 ..................................... 414-377-3500 

§G-S Electronic Sales, Inc, Frankfort, IN 46041 ........................... 317-659-1874 
Dale Electronics, Inc .• Norfolk DiY .• Norfolk, NE 68701-2242 ............. 402-371-0080 

# Engineered Assemblias & cOmponents Corp, Teterboro, NJ 07608 .•.... 201-288-4477; 
. 8DO-447-5639 

High Energy. Inductotherm Industries, Parkesburg. PA 19365 ........... 215-593-2800 
§ IC()'RALL Y Corporation. Palo A~o. CA 94303 ...... .. .. .. . .. . .. . .. .. .... 415-856-9900 
§Intemational Components Corp .• Melville. NY 11747 .................... 516-293-1500 

International Microelectronics. ArUngton. TX 76003 ...................... 817-561-2244 
§ ISKRA Electronics, Inc .• Plainview. NY 11803 ........................... 516-349-0222 

ISL Produ-:ts Int·l. Ltd. Syosset. NY 11791-6093 ........................ 516-937-3475 
§Jaro Components, Inc, Boca Raton. FL 33431 ..... : ..................... 305-771-7000 

K & M Electronics. W. Springfield, MA 01089 ............................ 413-781-1350 
§ KCK America Inc., Mitsubishi Materials Corporation. Schaumburg. IL 60173-4516 

. . . . .. . .. . . . . .. . . . . . .. . . . . . .. . . . . .. . . .. . . . . .. . .. . . . .. .. . . . . . . .. . .. .. ... 708-884-8688 
t KD Components, Inc .• Santa Ana, CA 92707 ............................ 714-545-71 08 
§Laube Technology. Woodland Hills. CA 91367 .......................... 818-703-1188 
§ Uberty International Corp .• Torrance. CA 90501 ......................... 213-539-6452 
§ Mallory/North American Capacitor Co, Indianapolis, IN 46241 .......... 317-856-3731 
§ Mouser Electronics, Mansfield, TX 76063 ............................... 8DO-346-6873 
§ Multi Products International. West Paterson. NJ 07424 .................. 201-89().1344 
§ Murata Manufacturing Co .• Ltd. Nagaoka-Kyo-Shi. Kyoto. JAPAN 617 ... 075-951-9111 
§National Electronics Corp, Garden Grove. CA 92641 .... 714-892-7749;8DO-854-2451 
§NIC Components Corp .• N. Amityville. NY 11701 ........................ 516-226-7500 
§ NTE Electronics, Inc., Bloomfield, NJ 07003 ..........................•.. 201-748-5089 
§ Peter Parts & Assocs.. Webster. NY 14580 .. ... .. ... . ........ ... ..... ... 716-265-2540 
§ Philips Components Discrete Products Div. A North American Company. EI Paso, TX 

79906 ................................................................ 915-775-4200 
§ Piher International Corp.. Ml Prospect. IL 60056 ......... 708-390-6680;800-323-8693 

Quality Components. Inc .• Sl Marys. PA 15857 .......................... 814-834-2817 
Railron Electronics, Miami. FL 33172 ................................... 305-593-6033 

§ R.F. ElectronicS. Inc .• Irvine. CA 92714-5517 ............................. 714-263-Q661 
Samhwa U.SA Inc, Simi Valley. CA 93065 . . . . . . .. .. . . . .. 805-584-9494; 8DO-SOO-OO69 
Semtech. Newbury Park, CA 91320 ..................................... 805-498-2111 
SFE Technologies, San Fernando. CA 91340 ........................... 818-365-9411 

tShogyo International Corp, Great Neck, NY 11021 ...................... 516-466-0911 
Shokai Far East Ltd, Peekskill. NY 10566 ............................... 914-736-3500 

§Siemens Components, Inc .• Special Products Div,lselin. NJ 08830 ...... 201-321-3400 
Spectrum Control. Inc, Erie. PA 16505 .................................. 814-455-0966 
Sprague Electric Company. Distribution Division. Mansfield, PYlA 02048-9102 

.. . .. . • . . . . . .. . . . . . . . . . . . .. . . . . . . . .. . . . . . .. . . . . . . . . . .. .. . . . . .. . .. .. . ... 508-339-8900 
§Stetco.lnc, Franklin PI<,IL 60131 ....................................... 708-871-4208 

Stelron International. Inc .• Buffalo. NY 14203 .............•......•....... 716-854-3443 
Taiyo Yuden (USA) Inc .• Arlington Heights, IL 60005-4493 .............. 708-364-6104 

§Thornson Passive Components Corp.. Woodland Hills, CA 91367 ....... 818-887-1010 
§tTusonix, Inc., Tucson. AZ 85740-7144 .................................. 602-744-0400 

§ Xicon CapaCitors. Arlington. TX 76003 .................................. 800-628-0544 

CapaCitors, Fixed, Ceramic, Monolithic-1500 
§ Allen Co., Inc •• Robert G •• N. Hollywood, CA 91605. 818-765-8300; 800-999-3711 

.................................................. >......... A'1008-1oo9 
§ Armbar Industries, Inc •• Old Bridge, NJ 08857. 908-679-3377 •••••••••.• A'1011 
t Johan80n Dielectrlcs. Inc •• Burbank. CA 91505, 818-848-4465 •••••••••• A'1081 

§t Kemet Electronics Corporation, GreenVille, SC 29606, 803-9&3-6621 •••• A'1083 
Maida Development Co •• Hampton, VA 23663.804-723-0785....... A.1086-1087 

t Metuchen Capacitors. Inc., Old Bridge, NJ 08857, 908-679-3366 
.................................................. A·'099-1103.1105-1106 

§ MP/Capar. Multi Products International. West Paterson, NJ 07424. 201-890-1344 
................................................................. A'1107 

§t Murate Erie North America. Inc., Smyrna, GA 30080, 404-436-1300 •• A'1109-1113 
NEC ElectroniCS. Inc •• Mountain 'View, CA 94039, 415-960-6000 •••• A'1115-1116 
Sprague Electric Company. Distribution Division, Mansfield, MA 02048-9102, 

508-339-8900 .................................................... A'1138 
§ TDK Corporation of America. Electronic Componente & MaterIal, Mount ProapecI, 

IL 60056.708-803-6100 ...................................... Ao1144-1147 
§Air Electro Inc .• Van Nuys, CA 91406 ..................... 213-873-6400;818-988-4400 
t American Technical Ceramics Corporation. Huntington Sta. NY 11748-2102 

..........................................................•............ 516-547-5700 
§t Arco Electronics, Chatsworth. CA 91311 ................................ 818-882-8707 
§t AVX Corporation. Myrtle Bch, SC 29577 ................................ 803-448-9411 

t AVX Finers Corp.. Sun Valley. CA 91352 ................................ 818-767-6770 
§Baknor Industries Inc, Mississauga, aNT .• CANADA L5L lXl ........... 416-828-2400 
§G-S Electronic Sales, Inc.. Frankfort, iN 46041 ........................... 317-659-1874 

Dale Electronics, Inc., Norfolk Div, Norfolk, NE 68701-2242 ............. 402-371-0080 
Ei North America, New York, NY 10021 ................................. 212-517-5622 

# Engineered Assemblies & Components Corp.. Teterboro. NJ 07608 ...... 201-288-4477; 
800-447-5639 

§ IGO-RALL Y Corporation. Palo Atto. CA 94303 .. .. . .. .. . .. .. .. .. .. .. .. .. . 415-856-9900 
§International Components Corp., Melville, NY 11747 .................... 516-293-1500 

International Microelectronics, Arlington. TX 76003 ...................... 817-561-2244 
§ ISKRA Electronics, Inc. Plainview. NY 11803 ........................... 516-349-0222 

ISL Products Int·l. Ltd .• Syosset. NY 11791-6093 ........................ 516-937-3475 
§Jaro Components, Inc .• Boca Raton. FL 33431 .......................... 305-771-7000 

K & M Electronics, W. Springfield, MA 01089 ............................ 413-781-1350 
§ KCK America Inc., Mitsubishi Materials Corporation. Schaumburg. IL 60173-4516 

....... ' .............................. : . . . .. . . .. .. . .. .. . .. . • .. .. .. .. .. .. 708-884-8688 
t KD Components, Inc .• Santa Ana, CA 92707 ............................ 714-545-7108 

§t Kyocera Northwes~ Electronic Components Group, Vancouver. WA 98661 
. .. . . . .. . .. .. .. . . . . . . .. . .. .. . . .. . .. .. . .. .. . . . .. . .. .. . . . .. . • .. .. .. .. .... 206-696-2840 

§LaubeTechnology. Wood1BndHills.CA91367 .......................... 818-703-1188 
§Liberty International Corp., Torrance. CA 90501 ......................... 213-539-6452 

§t Mallory/North American Capacitor eo. Indianapolis, IN 46241 .......... 317-858-3731 
Marcon America Corp.. Vernon Hills, IL 60061 ........................... 312-913-9980 

t Microcap. Inc., A MicroSemi Company. Escondido. CA 92025 .,......... 619-48()'1906 
§ Mouser Electronics, Mansfield, TX 76063 ............................. ;. 8DO-346-6873 
§Mu~i.Products Ir)\ernationa~ West Paterson. NJ 07424 .................. 201-890-1344 

EEM 1991 §-Product sold through dis~ribotors t-Product meets MIL specs <I>-Rentals #-'Value Added Reseller 



capacitors, Fixed, Ceramic, Monolithic-1500 (Cont'd) PRODUCT INDEX & DIRECTORY 
§ Murata Manufacturing Co. LId., Nagaoka-Kyo-Shl, Kyoto, JAPAN 617 ..• 075-951-9111 
§ National ElectronIcs Corp., Garden Grove, CA 92641 .•.. 714-892-n49;8QO-854-2451 
§ NIC CoIT1JOll8flls Corp., N. Amityville, NY 11701 •...•.•••.......•..•.... 516-226-7500 
§ Paccom, Redmond, WA 98052 . . .• . . . . • . . . . . . • . . . . .. . . . •• 206-883-9200;800'426-6254 

PhiUps Components Discrete Products Division, A North AmerIcan Philips Company, 
Riviera Beach, FL 33404 ................................ , ............. 407-881-3200 

§ PhiUps Components Discfete Products Div, A North American Company, EI Paso, TX 
79906 ................................................................. 915-n5-42OO 

t Presidio Components. Inc., San Diego, CA 92121 ....................... 619-578-9390 
§R.F. Electronics, Inc., Irvine, CA 92714-5517 ............................. 714-263-0661 

§t Rogers Corporation, CircuH Components DiY. Tempe, AZ 85282 ........ 602-967-0624 
Samhwa U.SA Inc. Simi Valley, CA 93085 . . . . . . . • . • . . . .. 805-584-9494; 8OO-6OCHlO69 

§t Semtec;h, Newbury Park, CA 91320 .... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . 805-498-2111 
§tSFETechnologles, San Fernando, CA 91340 ........................... 818-365-9411 

t Shogyo International Corp. Graat Neck, NY 11021 ...................... 516-466-0911 
Shokai Far East Lid., Peekaklll, NY 10566 •.......•.....•..•............. 914-736-3500 

§ Siemens Components, Inc., Special Products Div. Iselin, NJ OB83O . . . . .. 201-321-3400 
§tSpectrum Contro( Inc. Erie, PA 16505 .................................. 814-455-0966 

§Stetco, Inc., Franldln PI<., IL 60131 ....................................... 708-671-4208 
§t Susco Elclms., Farmingdale, NY 11735 ................................. 516-249-4848 
§ Thomson Passive Components Corp. Woodland Hills, CA 91367 ....... 818-887-1010 

Tokln America, Inc., San Jose, CA 95134 . . . . . . • . . . . . . . . . . . . . . . . . . • . . • • . . 408-432-8020 
§ Xicon Capacitors, ArlIngton, TX 78003 .................................. 8(1)-628-0544 

CapaCitors, Fixed, Feedthru-1500 
§ Chicago Conclen_ Corp., Chicago, IL 80622, 312-227-7070............ A-l019 
§ Cornell-Dublner EIctrn8. (Inti. Sl&., Dlslbn. Warehouse), New Bedford, MA. 02744, 

MA 027,111, 508-996-8561 "" ••• """ ••• " •••• ".,,............... A-l053 
§ Elpac Components, Elpac ElecIronics, Inc., Sants Ana, CA 92705, 714-979-4440 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·,06S 
Johanson Dlelactrics, Inc., Burbank, CA 91505, 818-848-4465 •••••••••• A·1OBI 

§t Maida ·Development Co., Hampton, VA 23663, 804-723~785 • • • • • • • • • • •• A-1OB6 
tMeluchen Cepacllora,lnc., Old Bridge, NJ 08857, 908-679-3366 ... A-1101,1104 

§t Murata Erie North Americs,lnc., Smyrna, GA 30080,404-436-1300 •• Ao1109,1698 
NWLCapecitora, NWL Transformers, ~w Hill, He 26580, 919-747-5943 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A-1120 
t Oxley Inc., Branford, CT 06405, 203-488-1033 ••••• , • • • • • • • • • • • • • • • • • • • 8-1025 
t RFI Corporation, Bay Shore, NY 11706, 516-231-6400 •••••••••.•••••••• A'1633 
§, TDK Corporation of America, Electronic Componenta lie Material, Mount ProapecI, 

IL 60056,708-803-6100 ........................................... ,.-1144 
Weeco Electrical Co., Greenfield, MA 01301, 413-n4-4358 ...•......... "'1150 

§t American Capacitor Corporation, Irwindale, CA 91706 ................... 818-814-4444 
American Radionic Co. Inc., Palm Coast, FL 32137 .. . . . . . . . . . . . • . . • . . . . . 904-445-6000 

t American Technical Ceramics Corporation, Huntington Sta.. NY 11746-2102 
••...•....•...........•.....•.......................................... 516-547-5700 

§ Arrnbar Industries, Inc., Old Bridge, NJ 08657 ........................... 908-879-33n 
§t AVX Corporation. Myrtle Beh. SC 29577 .•.....•...............•........ 803-446-9411 
tAVX Fitters Corp, Sun Valley, CA 91352 ................................ 818-767-6770 

§tCapcon,lnc., New YorI<. NY 10001 ...................................... 212-243-6275 
tCerarnlc Devices Inc, San Diego, CA 92111 ..... , ...................... 619-560-7575 
§ Charles Inds. Lid., Charles Center, Rolling Meadows, Il 60008 .......... 708-808-6300 

Compac, Holbrook, NY 11741 .......................................... 516-585-3400 
§tComponent Research Co. Inc., Santa Monica, CA 90404 ....•........... 213-829-3615 
§Comel~Dubilier Elclrns. (Corporate Headquarters), Wayne, NJ 07470 ... 201-694-8600 

Date Electronics, Inc., Norfolk Div. NOIfoIk, NE 68101-2242 ............. 402-371-0080 
t DynamIc Air Engrg., Inc., Santa Ana, CA 92705-5697 .................... 714-54Q.l 000 
§ Electronic Resources Inc., Sunnyvale, CA 94089 ........................ 408-745-1420 

§t Electron Products, Irwindale, CA 91706 ................................. 818-960-2299 
t Elmag Division, Undgren RF Enclosures, Riviera Bch, FL 33404 ........ 407-861-9292 
#Engi~ Assemblies & Components Co.rp., Teterboro, NJ 07608 ...... 201-288-4477; 

800-447-5639 
t F-Dyne EIcIms., Bridgeport. CT 06605 .................................. 203-367-6431 
t Fillron Co. Inc., Sub. 01 AAX Inc., Old Bethpage, NY 11804 .. .. .. .. .. .. .. 516-752-1144 
t Geniaco Technology Corp., La Mirada, CA 90638 ...........•........... 714-523-7001 
§ High Energy, Inductolhenn Industri~ Parkesburg, PA 19365 ........... 215-593-2800 
§ ICO-AALL Y Corporation, Palo Alto, CA 94303 .. .. .. .. .. . .. .. . . . .. . . . . ... 415-856-9900 
§Intematlonal Components Corp. Melville, NY 11747 .................... 516-293-1500 
§ISL Products Int'( lid., Syosset. NY 11791-6093 ........................ 516-937-3475 

Jaro Components, Inc., Boca Ralon, FL 33431 .......................... 305-771-7000 
t Jennings, San Jose, CA 95122-2696 . . . ... . . .. . . . . .• . . . . ... . . .. ... .. .. .. 408-292-4025 
§ KCK America Inc., Mitsubishi Materials Corporation, Schaumburg, Il60173-4516 

· .. .. . .. .. . .. . . .. . .. . .. ... .. .. .. .. .. . • .. . .. .. .. . . . . . . . . . .. . . .. . .. .. . ... 708-884-8686 
§t Kyocera Northwest, Electronic Components Group, Vancouver, WA 98661 

· .. .. .. . . . .. .. .. . .. .. . .. .. . .. . .. . .. . .. . . .. . . . . .. . .. .. . . .. . .. . . .. . . . . ... 206-696-2840 
Motor Capacitors, Inc., Chicago,IL 60631 ............................... 312-631-0713 

§ Murete Manulacturing Co., LId., Nagaoka-Kyo-Shi, Kyoto, JAPAN 617 ... 075-951-9111 
§ Penstock Engineering Labs., Penstock, Inc., Sunnyvale, CA 94086-4018 

· . .. . .. .. ..• . . . . ... .. .. . .. ... . . .. .•.. . . . .. . . . . . .. . . . .. 406-73~00;aoo-PENSTOCK 
Presidio Components, Inc., San Diego, CA 92121 ....................... 619-578-9390 

§RF. Electronics, Inc., Irvine, CA 92714-5517 ............................. 714-283-0661 
t RIron Corp., Skokie, IL 60076 ...•............•........•................. 706-679-7180 
tS & E!I Manulacturlng, Northridge, CA 91324 ....... : .................... 818-349-4111 

Seacor, Inc., Westwood; NJ 07675 ...................................... 201-666-5600 
t SFE Technologies, San Fernando, CA 91340 ........................... 818-365-9411 

Shokai Far East ltd. Peekskill, NY 10566 . . . .•. . . . .. ... . .. . .. .. .. . . . . ... 914-736-3500 
t Southern Electronics, F-Oyne, Burbank, CA 91502 ...................... 818-845-2458 

§t Spectrum Contro~ Inc., Erie, PA 16505 .. .... .... .. ...... .. .. .. .. .. .. .. ... 814-455-0966 
Sprague Electric Company, Distribution Division, Mansfield, MA 02048-9102 

• . ... .. . .. .. .. .. . . . .. .. . . . . .. .. .. .. . .. .. . . . .. . . .. .. .. • .. . .. . . . . . . . . .. .. 508-339-8900 
§tStandard Condenser Corp., Skokie, IL 60076 ............................ 708-675-3133 

§Stetco, Inc., Franklin Pk..1L 60131 ....................................... 706-671-4208 
§tTueonix, Inc., Tucson, AZ 65740-7144 .................................. 602-744-0400 

CapaCitors, Fixed, Film, Metallized & Nonmetallized-1500 
§ Allen Co., Inc., Robert Go, N. Hollywood, CA 91805, 818-765-8300; 600-999-3711 

• •.••••••••••••••• :. • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • •• Ao10Q8-1009 

§ ASC, Ogallala, NE 69153, 308-264-3611 •.••••••••••••••••••••••• A-1012-1018 
§ Chicago Condenser Corp., Chicago, IL 60622, 312"227-7070 • • • • • • • • • • •• A-1019 
t Condenser Producta Corp., Brookaville, FL 34609, 904-796-3661 ••••••• A-1051 
§ Comell-Dubilier EIctrn8. (Inti. SI8., Diatbn. Warehouse), New Bedford, MA. 02744, 

MA 02741, 506-996-8561 .................................. "....... A-1052 
CSI Capacitors, CSt Technologlea, San Marcoe, CIf! 920119, 619-747-4000 

................................................................. A'1055 
t Del Elclrna. Corp., ML Vernon, NY 10550, 914-999-2000 ••••••••••• A-l058-10S7 

Eichhoff Electronics, Warwick, RI 02666, 401-736-1440;600-676-1040 '" A'1S17 
§t Electronic Concepts, Inc., Eslontown, NJ 07724, 908-542-1880 •••• A·1056-1063 

§ Elpac Components, Elpae Electronics, Inc., Sants Ana, CA 92705, 714-979-4440 
••••••••••••••••.•••••••••••••••.••.•••••••••••••••••••••••••••••• A·1065 

§ IIUnois Capacitor, Inc., Uncolnwood, IL 80645, 706-675-1760 •••••• A,'065-1089 
§ Inter-Technical·Group Inc., WIMA Div., Elmsford, NY 10523, 914-347-2474 

• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• "-1071-1073 
§ISKRA Electronics,lnc., Plainview, NY 11803, 51~222 •••••••••••• A-l075 
§ rrw Paktron, DiY. of Illinois Tool Worke, Lynchburg, VA 24502, 804-239-8941 

•••••••••••••••••••••••••.•.•••••••••••••••••••••••••••••••• A-1076-10n 
§t Kamal Electronics Corporation, Greenville, SC 29606, 803-963-6621 •••• A-1OB3 

Matsuo ElectroniCS, Huntington Beach, CA 92648, 714-969-2491 • • • • • • •• A·1097 
§ MP/Capar, Multi Products Intsrnatlonal, West Paterson, NJ 07424, 201-890-1344 

••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••• A-1107 
NWL Cepacitora, NWL Transfonnera, Snow Hili, NC 26580, 919-747-5943 
. .. .......................... ,............................... A-112O-1122 
Philipa Components Discrete Producta Division, A North American Philips 

Company, Riviera Beech, FL 33404, 407-881-3200 •••••••••••••• Ao I124-1126 
PPD, Inc., Raleigh, NC 27613, 919-761-3955 •••••••• Ao113O-1136, 901386-1367 

t RFI Corporation, Bay Shore, NY 11706, 516-231-6400 ••••• ••••••••••••• A-I633 
Seiko Instl'llments U.S.A., Inc. Electronic Componenta, Torrance, CA 90505, 

213-517-n70 ............................... "................... 001490 
Sprague Electric Company, Dislribution DMBion, Mansfield, MA 02048-9102, 

508-339-9900 ....................... "........................... A'1136 
t Wesco Electrical Co., Greenfield, iliA 01301, 413-n4-4356 ••.•.••• A-1150-1151 
§ World Products Inc., Sonoma, CA 95476,707-998-5201 .:.............. A.1153 

World Products Inc., Systems Devices Grp., SOnoma 95476, 707-998-5201 
••••.••••••.•••••.••••.••••••••••••••••••••••••.••••••••••••••••• 8-1030 

§Aerovox Inc. North Dartmouth, MA 02747-1217 ........................ 508-995-8000 
§t American CspaeHor Corporation, Irwindale, CA 91708 .•................. 818-814-4444 

American Radionic Co. Inc., Palm Coas~ FL 32137 •.. . . . . . . . . . . . . . . . . . .. 904-445-6000 
§Arco Electronics, Chalsworth, CA 91311 ................................ 818-882-8707 

AseIco,Inc., Gailhersburg, MO 20877 ................................... 301-863-1937 
t Axel Electronics, Inc., Jamaica, NY 11418 ............................... 716-291-3900 
§ Baknor Industries Inc., Mississauga, ONT. CANADA L5L 1 Xl ........... 416-828-2400 
§ Bishop Electronics Corp., Pico Rivera, CA 90660 . . . . . . . .. 213-696-0446;213-692-9391 

§tCapcon, Inc., New YorI<. NY 10001 ...................................... 212-243-6275 
§ Charles Inds. Lid., Charles Center. Rolling Meadows, IL 60008 .•........ 708-606-6300 

§tComponent Research Co. Inc., Santa Monica, CA 90404 •......•........ 213-829-3615 
§Comell-Dubilier EIClms. (Corporate Headquarters). Wayne, NJ 07470 ... 201-694-8600 
§C-S Electronic Sales,lnc. Frankfort, IN 46041 ........................... 317-659-1874 
§Custom Electronics, Oneonta, NY 13820................................ 607-432-3880 

DOW SWITCH, Wilmington, MA 01887.................................. 617-935-6395 
Ei North America, New Yorl<, NY 10021 ................................. 212-517-5622 

§ Electronic Film C8pacHors, Inc., Waterbury, CT 06705 . . . . . . . • . . . . . . . . . .. 203-755-5629 
§tElectron ProduCls,lrwindale, CA 91706 ................................. 816-960-2299 

tElmag Oivislol\ Undgren RF Enclosures, Riviera Beh., FL 33404 ........ 407-881-9292 
# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 .. , ... 201-288-4477; 

800-447-5639 
§ Evox-Rila Inc., Uncolnshire, Il 60069 ................................... 708-948-9511 
t F-Oyne Elclrns., Bridgeport, CT 06605 ................•.....•..••....... 203-367-6431 
t FIIIron Co., Inc., Sub. of AAX Inc., Old Bethpage, NY 11804 .............. 516-752-1144 

Globlek, Inc., N. Bergel\ NJ 07047 ...................................... 201-861-0246 
§ ICO-RALL Y Corporation, Palo Alto, CA 94303 " . . . . . . . • . . . . . • . . • . . . . . . . . 415-856-9900 

Intere!ectronics Corp., Congers, NY 10920 .........................•.... 914-EL8-8000 
§ Intemetional.Components Corp., Melville, NY 11747 .................... 516-293-1500 

Intemelional Microelectronics, Arlington, TX 76003 ................... : _. 817-561-2244 
§ISL Products Inl'I, Ltd., Syosset. NY 11791-6093 ........................ 516-937-3475 
§ lIT Components, lIT Corporation, Irvine, CA 9271 B ... . . . .. . .. . . . . .. . .. . 714-727-3001 

§# Jaro Components, Inc., Boca Raton, FL 33431 .......................... 305-nl-7000 
§ KCK America Inc., Milsubishi Materials Corporation, Schaumburg, IL 60173-4516 

... . .. . . • . . . .. .. .. .. . .. . .. . . . . .. . .. . . .. .. .. . . . . . .. . . .. . .. .. .. .. .. .. .... 708-884-8688 
§ Laube TechnolOgy, Woodland Hills, CA 91367 .........•..•.•...... ,.... 818-703-1188 
§ Liberty International Corp. Torrance, CA 90501 .......•...•..•..•.•..... 213-539-6452 
§Mallory/North American Capacitor Co., Indianapolis, IN 46241 .......... 317-956-3731 
§Marcon America Corp, Vemon Hills, IL 60061 ........................... 312-913-9980 
§Martin Sound Prods. Inc., Cleveland, OH 44143-2297 ................... 216-442-2286 
t Maxwell Laboratories, Inc., San Diego, CA 92123-1506 ......•.......... 619-279-5100 

Motor C8pacHors, Inc., Chicago, IL 80631 ....•........•...•.....•....... 312-631-0713 
MuniComp. Inc., Beaverton, OR 97006 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... 503-626-4200 

§Mulll Products International, West Paterson, NJ 07424 ......•...•....•.. 201-890-1344 
§ National Electronics Corp., Garden Grove, CA 92641 .... 714-892-n49;800-854-2451 
§Nedco Electronics, Inc., Morton Grove, IL 60053 ..... , .................. 312-967~ 
§NIC CompOnents Corp., N. Amityville, NY 11701 ........................ 516-226-7600 
§ Nichicon (America) Corp. Schaumburg. IL 60173 ..•........••..•.. ;.... 708-843-7500 

Nissel Oenki America, Inc., Beaverton, OR 97005 , ....................... 503-846-1434 
Noble U.sA, Inc.. RolHng Meadows, IL 80008 ........................... 708-384-6038 

§ Peter Parts 8. Assocs., Webster, NY 14580.............................. 716-265-2540 
§ Philips Components Discrete Products Div., A North American PhiDps Co., Columbia, SC 

29212-3198 .......................................................... 803-n2-2500 
§t Plastic CapacHors, Inc. Chicago,lL 80639 ...•.......•....•.....•..•.... 312-489-2229 

§ R.F. Electronics, Inc., Irvine, CA 92714-5517 .... . . .... . .. .••. .•.•• ..••• •. 714-283-0661 
Rogers Corp., Rogers, CT 06263 . . . . . . . . . . . . . . . . . . . •• • . • . . . . • . . . . . . . • . .. 203-774-9605 

§ Rubycon America, Inc., Gurnee, IL 80031 .......•..•...•....••..•...•.•. 708-246-3450 
Sarnhwa USA Inc., Simi Valley, CA 93065 . . . • . . . . . . . . . •. 805-584-9494; 800-800-0069 

tS & EI Manufacturing, Northridge, CA91324 ............................ 818-349-4111 
§ s. B. Elactronlca, Inc., Barre, VT 05641 .................................. 802-476-4146 

Seacor, Inc., Westwood, NJ 07675 ...................................... 201-666-5600 

§'-Product sold through distributors t-Product maets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 
Shokal Far East Ltd, Peekskil~ NY 10566 .. • .. • . . . . . . . . . . . . . . . • . . . . . • . .. 914--736-3500 

§Slemens Components, Inc., Special Products Div, Iselin, NJ 08830 ...... 201-321-3400 
Sashin Electric Co., Ltd, Ota-Ku, Tokyo, JAPAN ....•..........•........ (03) 3775-9111 

t Southem Electronics, F-Qyne, Burbank, CA 91502 •....•..•..••......... 818-845-2458 
§t Standard Condenser Corp., Skokie, IL 60076 .••.....•..................• 708-675-3133 

t Stanley Electronics Div, Mt Vernon, NY 10550 .....•........•......•... 914--699-2000 
§ Stetco, Inc., Franklin Pk, IL 60131 ....................................... 708-671-4208 

Stetron International, Inc., Buffalo, NY 14203 ............................ 71 8-854--3443 
§t Susco EIctms., Farmingdale, NY 11735 ................................. 516-249-4646 

t Teapo Electronic CoIp. of America, Norcross, GA 30071 ..•........•.... 404-441H1220 
§ Thomson Passive Components Corp., Woodland Hills, CA 91367 ....... 818-867-1010 
§ Wee! Electronic Sales Team, Westminster, CA 92683 .... 714--698-0120;213-495-5569 
§ Xicon Capacitors, ArIInglon, TX 76003 .................................. 600-628-0544 

Capacitors. Fixed. Glass-1500 
§ Allen Co., Inc., Robert G., N. Hollywood, CA 91605, 818-7~300; 800-999-3711 

................................... .............. ........... A'1008-1009 
t Jennings, San Joss, CA 95122-26116, 408·292-4025 • • • • . • • • • • • . • • • • • • •• A'1079 

Metuchen CapacHors, Inc., Old Bridge, NJ 08857, 908-679-3366 •••••.•• A·1104 
§Air Electro Inc., Van Nuys, CA 91406 ..................... 213-873-6400;818-986-4400 
t American Technical Ceramics Corporation, Huntington Sta., NY 11746-2102 

........................................................................ 516-547·5700 
A VX Corporaticn, Myrtle Bch., SC 29577 ................................ 803-446-9411 

# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-286-4477; 
800-447-5639 

Jaro Components, Inc, Boca Raton, FL 33431 .......................... 305-771·7000 
Philips Components Discrete Products Division, A North American Philips Company, 

Riviera Beach, FL 33404 ............................................. 407-881-3200 
§ Philips Components Discrete Products Div, A North American Company, EI Paso, TX 

79906 ................................................................ 915-775-4200 
Power Electronic Components, Inc., PEe, Inc, New Albany, IN 47150 ..... 812-941-9205; 

800-245-0193 
Presidio Components, Inc., San Diego, CA 921.21 ....•.................. 619-578-9390 

CapaCitors, Fixed. laboratory Standard-1500 
§ illinois Capacitor, Inc., Uncolnwood. IL 60645, 708-675-1760 •••••• A'1066,1068 

Wesco Electrical Co., Greenfield, MA 01301, 413-774-4358 ••••••••••••• A'1150 
t American Technical Ceramics Corporation, Huntinglon SIa. NY 11746-2102 

....................................................................... 516-547·5700 
Aseico, Inc., Gsilhersburg, MD 20877 ................................... 301-863-1937 

# BEC Inc.lCertified Calibration Labs, Horsham, PA 19044 . . . . . .. . ... . . . .. 800-523-3808 
§ Charles Iods. Ltd, Charles Center, Roiling Meadows, IL 60008 ......•... 708-606-6300 

§t Component Research Co. Inc, Santa Monica, CA 90404 ................ 213-829-3615 
t F·Dyne Elclma, Bridgeport, CT 06605 .................................. 203-367-6431 

MultiComp., Inc., Beaverton, OR 97006 .. . . . .. . .. . .. . .. . . . . . . . .. . .. .. . .. . 503-626-4200 
§ Nichicon (America) Corp, Schaumburg, IL 60173 ....................... 708-843-7500 

Rutherford Research, Rutherlord, NJ 07070 .. . . . .. . . . .. . . . . . . . . . .. . . . . .. 201-933-2091 
S & EI Manufacturing, Northridge, CA 91324 ............................ 818-349-4111 

tSouthem Electronics, F·Dyne, Burbank, CA 91502 ...................... 818-845-2458 
§t Standard Condenser Corp., Skokie, IL 60076 .. . . ... . . . . . . . . . . . . .•. . . . . .. 708-675-3133 

Tettex Instruments, Inc, Fairview Village, PA 19409-0281 ............... 215-531H1050 
Tucker Electronics, Dallas, TX 75355-1419 .............. 214--348-8600;800-527-4642 

§tTusonix, Inc., Tucson, AZ 8574G-7144 .................................. 602·744-0400 

CapaCitors, Fixed. Mica-1500 
§ Allen Co., Inc., Robert G., N. Hollywood, CA 91605, 818·765-8300; 800·999-3711 

• .. • .. • .. .. • . .. • • .. .. • .. • . • • • .. • .. • .. .. • • • • .. • .. • . .. • .. .. .... A'1008-1009 
St Cornell..lJublller Elctms. (IntL SI8., Dial!:n. Warehouee), _ Bedford, MA. 02744, 

MA 02741,508-996-8561 ..................................... A.1052·1053 
Del Elctma. Corp., Mt. Vernon, NY 10550, 914-699·2000 . • • • • • • . • . • • • • •. A'1056 

§t MP/Capar, Multi Products international, Weal Paterson, NJ 07424, 201-890·1344 
............................................... _ ................. A'1107 

NWL capacitors, NWl Trenalonners. Snow HIli, NC 26580, 919·747·5943 
............................................................ A·1120.1122 

§ Air Electro Inc., Van Nuys, CA 91406 . . . . . . . . . . . . . . . . . . . .. 213-873-6400;818-986-4400 
§t American Capac~or Corporation, Irwindale, CA 91706 .. . .. .. . .. . . . .. . .. . 818-814--4444 
§t Arco Electronics, Chatsworth, CA 91311 ................................ 818-862-8707 

t Axel Electronics, Inc., Jamaica, NY 11418 ............................... 718-291-3900 
§Baknor Industries Inc., Mississauga, ONT, CANADA L5L lXl ........•.. 416-828-2400 
t Cera-Mite Corp., Grafton, WI 53024 ..................................... 414--377-3500 

§tComell-Oubifier Elctms. (Corporate Headquarters), Wayne, NJ 07470 '" 201-894-8800 
§ c-s Elactronic Sales, Inc., Frankfort, IN 46041 ........................... 317-859-1874 

§t Custom Elactronics, Oneonta, NY 13820................................ 607-432-3660 
EI North America, New York, NY 10021 ................................. 212-517-5622 

§t Electron Products, Irwindale, CA 91706 ................................. 818-960-2299 
§ F. W. Capacitors Inc., Florence, SC 29504-0636 . . . .. .. . .•..• .. . . . . ...... 803-662-4728 
§ ICO-RALL Y Corporation, Palo Alto, CA 94303 .•.. . . . . . . . . . . . . . . . . . . . . . . . 415-856-9900 

International Microelectronics, Ariinglon, TX 76003 ...................... 817-561-2244 
Jaro Components, Inc, Boca Raton, FL 33431 .......................... 305-771-7000 
Motor Capacitors, Inc., Chicago, IL 60631 ....•.............•........•... 312-631-0713 

§ Mouser Electronics, Mansfield, TX 76063 ............................... 800-346-6873 
§MuHi Products Intemational, Wee! Paterson, NJ 07424 .............•.•.. 201-890-1344 
§ National Electronics Corp., Garden Grove, CA 92641 .... 714--892-7749;aoo,.854--2451 

§t Sangarno Components Division, Pickens, SC 29671 .................... 603-878-6311 
Shokai Far East Ltd, Peekskil~ NY 10566 .•...•...........•............. 914-736-3500 

§t Soshin Electric Co., Ltd, 0Ia-Ku, TOkyo, JAPAN.. .. .. ...... .. .. .. .. .... (03) 3775-9111 
t Standard Megnalic Corp., Anaheim, CA 92806 •.....•...........•......• 714--630-9751 
t Stanley Electronics Div, Mt Vernon, NY 10550 ......................... 914--699-2000 

§t Susco Elclma, Farmingdale, NY 11735 ................................. 516-249-4848 
t Tobe Deutschmann L.aba, Inc., Canton, MA 02021 ........•..•.........• 617·828-3386 
§ Xicon Capacnors, Ariinglon, TX 76003 .•..•..•........•...•..•.....•.... 800-628-0544 

CapaCitors. Fixed. Mylar - See CapaCitors, Fixed, Film (Vol. A) 

CapaCitors. Fixed. Oil Filled-1500 
§ Chicago Concleneer Corp., Chicago, IL 60622, 312-227-7070 ••• _ • • • • • • •• A·1019 
t Conden_ Producta Corp.. Brooksville. FL 34609. 904·796-3581 ••••••• A'1051 

Capacitors, Fixed, Paper, Metallized -1500 
t CSt capacitors, CSt Technolog .... San __ , CA I208Il, 619-747-4000 

••••••••••••••••••••••••••••••••••••••• _ •••• __ ••••• _ •• _. _ ••• _ •••• A'1055 
t Del EIctms. Corp., Mt. Vernon. NY 10550, 914-888·2000 • • • • • • • • • • • • • • •• A'1058 

NWL capacitors, NWL Tranatonnera, Snow Hili, NC 28580, 919-747-1i843 
•••••••••.•••••••••••••••••••••.• _ ••••••••••••••• , •••••• _... A·112O·1122 

t RFI Corporation, Bay Shore, NY 11706, 518-231-6400 ••••••••••••••••• _ A.1833 
§Aerovox Inc., North Dartmouth, MA 02747-1217 ........................ 508-995-8000 

§t American Capacitor Corporation, Irwindale, CA91706 ................... 818-814--4444 
§ American Radionic Co. Inc., Palm Coast, FL 32137 .. .. .. . .. .. .. .. .. . .. .. 904-445-6000 
§ ASc, Ogallala, NE 69153 ............................................... 308-284--3611 

Aselco, Inc., Gsilhersburg, MD 20877 ................................... 301-863-1937 
t Axel Electronics, Inc, Jamaice, NY 11418 ............................... 718-291·3900 
§ Charles Iods. Ltd, Charies Center, Rolling Meadows, IL 60008 .......... 708-806-8300 
§t~ Research Co. Inc., Santa Monice, CA 90404 ................ 213-829-3615 
§ Comel~Dubilier EIctms. (Inti. Sis., Distbn. Warehouse), New BedIord, MA 02744, MA 

02741 ...........•.....•.........................•.•...•...••.......•. 508-996-8561 
§ Comel~Dubilier Elctms. (Corporate Headquarters), Wayne, NJ 07470 •.. 201-894-8600 

§t Electron Products, Irwindale, CA 91706 ................................. 818-960-2299 
t Elmag Division, Undgren RF Enclosures, Riviera Bch., FL 33404 ........ 407·861-9292 
§ Elpac Components, Elpac Electronics, Inc., Santa Ane, CA 92705 ....... 714--979-4440 
# Engineered Assemblies & Components Corp., TMerboro, NJ 07806 ..... : 201·286-4477; 

800-447-5639 
§ High Energy, Induclolherm Industries, Parkesburg, PA 19365 ........... 215-593-2800 

Hipotronics Inc, Brewster, NY 10509 ................................... 914--279-8091 
§Maliory/North American Capacitor Co., Indianapolis, IN 46241 .......... 317-856-3731 
t Maxwell Laboratories, Inc., San Diego, CA 92123-1506 .•............... 619-279-5100 

Motor Capacitors, Inc., Chicago, IL 60631 .........•..................... 312-831-0713 
§ Nichicon (America) Corp., Schaumburg, IL 60173 ....................... 708-843-7500 

Nissei Denki America, Inc, Beaverton, OR 97005 .•..................•.. 503-646-1434 
§t Plastic Capacitors, Inc., Chicago, IL 60639 .............................. 312-489-2229 

Reeve Electronics, Mellish E. Murray, Chicago, IL 80612 •........•...... 312-870-0150 
Samhwa USA Inc., Simi Valley, CA 93065 . . . . . . . . . . . . . .. 805-584-9494; 800-800-0069 
Shokai Far East Ltd, Peekskil~ NY 10566 ............................... 914--738-3500 
Standard Condenser Corp., Skokie, IL 60076. ............................ 708-875-3133 

t Standard Magnetic Corp., Anaheim, CA 92806 .....................•.... 714-630-9751 
t Stanley Electronics Div, Mt Vernon, NY 10550 ....................•...• 914--699-2000 
t Tobe Deutschmann Labs, Inc., Centon, MA 02021 .•...•................ 617-828-3366 

CapaCitors. Fixed. Paper. Metallized & Nonmetallized-1500 
§ Allen Co., Inc., Robert G., N. Hoilywood,CA 91605. 818-~; 800-999-3711 

• ••••••••••••••••••••••••••••••••••••••• _ ••• _ • • • • • • • • • • • • • •• A·1008·10011 
t Condenser Producta Corp., Brookaville. FL 34609, 904·796-3581 ••• ,... A'1051 
§ Comall-Dubiller EIcIrns. (Inti. SIs., DIstbn. W_houael. _ 1IecIIord, MA. 02744, 

MA 02741.508-996-8581 .......................................... A'1052 
CSt Capacitors, CSt Technolog .... San Marcos, CA 92069, 619·747-4000 

••••••••••••••.•••••••••.•••• _ •••••••• _ ........................... A'1055 
t Del Elctrns. Corp., Mt. Vernon, NY 10550, 914-699·2000 • • • • • • • • • •• A'1058-1057 
§ Illinois Capacitor, Inc., Uncolnwoocl, IL 60645, 708-875-1760 ••••••••.•• Ao1068 
§ Inter-Technical Group Inc., WlMA DiY., Elmaford, NY 10523, 914-347-2474 

• ••••••.••••••••.•••••••••••••••••••••••••••••••••••••••••• , A·1071·1073 
ISKRA Electronlcs,lnc., Plainview, NY 11803, 518-349-0222 •••••••••••• A'1075 
NWL Capacitors, NWL Trenslonnera, Snow Hili, NC 28580. 919·747·6943 

••••••••••••••••••••••••••••••••••••• _., •••••••••••••••••• _. A·112O·1122 
t RFI Corporation, Bay Shore. NY 11706, 518-231-6400 ••• , • • • • • • • • • • • • •• A'1833 
§Aerovox Inc., North Dartmouth, MA 02747·1217 ........................ sOa-995-6000 
§Air Electro Inc., Van Nuys, CA 91406 ..................... 213-873-6400;818-986-4400 

§t American Capacitor Corporaticn, Irwindale, CA 91706 . . . • . . . . . . . . . . . . . .. 818-814--4444 
§ Area Electronics, Chatsworth, CA 91311 ................................ 818-882-8707 
t Axel Elactronics, Inc., Jamaica, NY 11418 ..... .. . .. .. . .. .. . .. .. . .. .. .. .. 718-291-3900 
§Baknor Industries Inc., Mississauga, ONT, CANADA l5L lXl ........... 416-828-2400 
§ Bishop Electronics Corp., Pico Rivera, CA 90660 ..• . . . . . • 213-695-0446;213-892-9391 

§t Capoon, Inc., New York, NY 10001 ...................................... 212-243-6275 
§ Charles Inds. Ltd, Charles Center, Rolling Meadows, IL 60008 .......... 708-806-8300 
§Chicago Condenser Corp., Chicago, IL 60622 ........................... 312-227·7070 

§t Component Research Co. Inc., Santa Monica, CA 90404 ................ 213-829-3615 
§ Comell-Dubilier EIctrns. (Corporate Headquariera), Wayne, NJ 07470 ... 201-894--8600 

Eichhoff Electronics, Warwick, RI 02866 ....•..•....•.... 401-738-1440;800-678-1040 
§t Electron Products, Irwindale, CA 91706 .•......•.....•........•......... 818-96(1-2299 

tElmeg Division, Lindgren RF Enclosures, Riviera Bch., FL 33404 ..•..... 407-881-9292 
§ Elpac Components, Eipac Electronics, Inc., Santa Ana, CA 92705 .•..... 714--979-4440 
II Engineered Assemblies & Components Corp., TMerboro, NJ 07608 ...•.. 201-286-4477; 

scio-447-5639 
§ Evox·Rifa Inc., Lincolnshire, IL 60069 •..................•........•...... 708-948-9511 
tFil-Coi1 Company, Inc., Garden CiIy, NY 11530 .......................... 516-228-9445 

GIobtek, Inc., N. Bergen, NJ 07047 ......................... ,............ 201-881-0246 
High Energy, inductotherm Industries, Parkesburg, PA 19365 .....•..... 215-593-2800 

§ lCD-RALLY Corporation, Palo Alto, CA 94303 .. .. . .. .. . .. .. .. .. .. .. . .... 415-856-9900 
§ International Components Corp., Melville, NY 11747 ......•.•........... 516-293-1500 

ISL Products Int'~ Ltd., Syosset, NY 11791-6093 ........................ 518-937-3475 
§IIJaro Components, Inc., Boca Raton, FL 33431 .......................... 305-771-7000 

§ Mallory INorth American Capacnor Co, Indianapolis, IN 46241 .......... 317-856-3731 
§Marcon America Corp., Vernon Hills, IL 60061 ........................... 312-913-9980 

Motor Capac~ors, Inc., Chicago, IL 60631 .•••.•.•.•.•.....•.....•....... 312-831-0713 
Nissei Denki America, Inc., Beaverton, OR 97005 ...•..•........••...... 503-646-1434 

§tPlaStic Capacitors, Inc., Chicago, IL 60639 .............................. 312-489-2229 
§ Rubyoon America, Inc., Gurnee, IL 60031 ............................... 708-249-3450 

Shokai Far East Ltd., Peekskill, NY 10566 ............................... 914--736-3500 
Southern Electronics, F-Dyne, Burbank, CA 91502 ........•.•.......•••. 818-845-2458 
Sprague Electric Company, Distribution Division, Mansfield, MA 02048-9102 

· .. .. .. .. .. . . .. . .. .. .. .. ... .. • .. • .. .. .. . .. .. .. . .. • .. .. . .. .. .. .. . .. .. ... 508-339-8900 
§t Standard Condenser Corp., Skokie, IL 80076 .... .. . .. . . . .. .. .. .. .. • .. ... 708-875-3133 

t Stanley Electronics Div, Mt Vernon, NY 10550 ......................... 914--699-2000 
t Teapo Electronic CoIp. of America, Norcross, GA 30071 .......•......•. 404-441H122O 
§ Xicon CapacItors, Arfington, TX 76003 .................................. 600-628-0544 

Capacitors. Fixed. Plastic - See CaPacitors, Fixed, Film (Vol. A) 

EEM 1991 §-ProcIuct sold through distributors t-Product meets MIL specs i1>-:-Rentals #-Value Added Reseller 



capacitors, Fixed, Porcelain-1500 

Capacitors, Fixec!, Polycarbonate - See CaPacitors, Fixed, Film 
(Vol. A) 

capacitors, Fixed, Polyester - See Capacitors, Fixed, Film (Vol. A) 

Capacitors, Fixed, Polypropylene - See Capacitors, Fixed, Film 
(Vol. A) 

capacitors, Fixed, Polystyrene - See Capacitors, Fixed, Film (Vol. A) 

CapaCitors, Fixed, Polysu!fone - See CapaCitors, Fixed, Film (Vol. A) 

Capacitors, Fixed, Porcelain-1500 
t Johanson DIelectrics, Inc., Burbank, CA 91505, 818-848-4465 •••••••••• A·1081 
§ MIII'IIIII ErIe North Amerlcs, Inc., Smyma, GA 30080, 404-436-1300 •••••• A·1109 
t American Technical Ceiamics Corporation, Huntington Sta., NY 11746-2102 

.•...••.•..•....•..................••..•.•..•.••....•....•.....•...••.• 516-547-5700 
St DIelectric Labs., cazenovia, NY 13035 .•..•...•..•.....•.••...•.•..••... 315-655-8710 

High Energy, Intluctolherm Industries, Parkesburg, PA 19365 .........•• 215-593-2800 
Preaidio Components, Inc., San Diego, CA 92121 •••...•.•..........••.. 619-576-9390 

Capacitors, Fixed, Tantalum Electrolytic-1500 
S Allen Co., Inc., Robert G., N. Hollywood, CA 91605, 818-785-!1300; 800-999-3711 

• ••• , • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A·1008-1009 
S eomell-Dubiller Ekiima. (Inti. SIs., Dlstbn. Warehouae), New Bedford, MA. 02744, 

MA 02741,508-996-8561 ••••••••••••••• •.•••••••••••••••••••••••••• A·1052 
§t Kemet Electronica CorporatIon, Greanville, SC 29606, 803-963-6621 •••• A·1082 
§ KOA Spear Electronics, Bradford, PA 16701, 814-362-5536............. A.1085 
S Mal8uo Electronics, Huntington Beach, CA 92648, 714-969-2491 ••• A·1092-1096 
§ MP/Capar, Mulll Productslntemational, West Pate_n, NJ 07424, 201-890-1344 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·1107 
§ NEC Electronlcs,.Inc., Mountain View, CA 94039,415-960-6000 •••• A·1115-1119 

Sprague EIectrtc Compeny, Dletributlon DIvision, Mansfield, MA 02048-9102, 
508-339-8900 ....•..••.•....•.••.•.•.•.•.•••....••...•........... A·1138 

§t Tanallor ElectroniCS, Bennington, VT 05201,.802-442-5473 •••••••.••••• A·1143 
SAlr Electro Inc., Van Nuys, CA 91406 ..................... 213-873-6400;816-968-4400 

AppUed Components, AC Interface, Rancho San1a Margarita, CA 92688 
....................................................................... 714-858-9468 

§t Arco Electronics, Chatsworth, CA 91311 ................................ 818-882-8707 
AVX Corporation, Myrtle Ben, SO 29577 ...•..•..•.•.......•............ 803-448-9411 

SBeknor Industries Inc., Mississauga, ONT. CANADA L5l1Xl ........... 416-828-2400 
§Comell-Dubiller EIctms. (Corpora1e Heaqquarters), Wayne, NJ 07470 .•. 201-894-8600 
SC-S Electronic Sales, Inc., Frankfort, IN 46041 ........................... 317-659-1874 

EI North America, New York, NY 10021 ................................. 212-517-5622 
S Elna America, Inc., Cypress, CA 90630 .................................. 714-761·8600 
• Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-268-4477; 

8()(}447-5639 
S Hillon Industries, Inc., Subeidiary 01 Core Industries, Sarasola, FL 34232 

· • .. • .. .. . . . .. . .. . . .. . .. .. . .. .. . .. .. . .. .. . .. . .. . .. .. .. .. .. • .. . • .. . . .... 813-371-2600 
§ ICO-RALI. Y Corporation, Palo Alto, CA 94303 . .. .. • . .. .. . . . . .. . . . . .. . ... 415-856-9900 
S International Components Corp., Melville, NY 11747 .................•.. 516-293-1500 

Interna1ional Microelectronics, Arlington, TX 78003 ......•......•........ 817-561-2244 
lSI.. Products Int'~ Ltd., Syosset, NY 11791-6093 ........•.....•......•.. 516-937-3475 

§ ITT Components, ITT Corporallon, Irvine, CA 92718 .. .. .. . .. .. . . . .. .. . .. 714-727-3001 
S,Jaro Components, Inc., Bcca RaIon, FL 33431 .............•...•........ 305-771-7000 

§ KCK America Inc., Mitsublshi Materials Corporation, Schaumburg, IL 60173-4516 
· .. .. . . .. . . .. .. .. . .. .. . . . .. .. . . . .. • . .. . .. .. .. .. .. • .. . . .. .. .. .. . .. . . .... 706-884-8888 

§ Uberty inlerna1ional Corp., Torrance, CA 90501 ......................... 213-539-6452 
St Mallory/North American Capacitor Co., Indianapolis, IN 48241 .•........ 317-856-3731 

§ Marcon America Corp., Vernon Hills, IL 60061 ...........•............... 312-913-9980 
§ Mouser Electronics, Mansfield, TX 76063 ............................... 600-346-6873 
S Multi Products Interna1iona~ Wast Pa1erson, NJ 07424 ..•............•.. 201-990-1344 
S NIC Components Corp., N. Amityville, NY 11701 ........................ 516-226-7500 
S NTE Electronics, Inc" Bloomfietd, NJ 07003 ....•...............•......•. 201-748-5089 
§ Paccom, Redmond, WA 98052 . . . . . • . . . . . • . . . . . . . . • . . . • .. 206-683-9200;800-426-8254 
S Peter Parts & Assocs.. Webster, NY 14580 .. .. .. .. .. . .. .. .. .. .. .. . .. . .. . 716-265-2540 

Philips Components Discreta Products Division, A North American Philips Company, 
Riviera Beach, FL 33404 ....•...•..•....•...•.....•............•... :. 407-881-3200 

St Philips Components Discrete Products Div. A North American Phinps Co., W. Palm Bch., 
FL 33407 ............................................................ 407-883-1800 

RaJtron Electronics, Miami, FL 33172 .•..•. ;............................ 305-593-6033 
Shokai Far East Ltd., Peekskill, NY 10566 ........................... '.... 914-736-3500 
Stetron Int9ma1iona~ Inc., Buffalo. NY 14203 ............................ 716-854-3443 

§t Susco Elclrns., Farmingdale, NY 11735 ..•........•...•.....••.•..•..... 516-249-4648 
§ Thomson Passive Components Corp., Woodland Hills, CA 91367 ....... 818-887-1010 

Capacitors, Fixed, Vacuum-1500 
t Jennings, $an Jose, CA· 95122-2696, 408-292-4025 •• • • • • • • • • • • • • • • • • •• A·1079 

ASC, Ogallala, NE 69153 ................•........ ;..................... 308-284-3611 
t EEV Inc., Elmsford, NY 10523 .. . . .. .. .. .. . .. .. .. . .. .. . . .. . . .. .. . • . .. . . .. 914-592-6050 
§ Inmark Corp., Norwalk, CT 06854 ....................................... 203-866-8474 

Lectronic Research Labs., Inc., camden, NJ 08104...................... 609-541-4200 
Nemeth Engineering Associates, Inc., Crestwood, KY 40014 •........... 502·241-1502 
Power Electronic Co!ll)Onents, Inc., PEC, Inc, New Albany, IN 47150 ..... 812-941-9205; 

800-245-0193 

Capacitors, Surface Mount-1500 
§ Allen Co., Inc., Robert G., N. Hollywood, CA 91805, 818-765-8300; 800-999-3711 

• ••••••••••••• , • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A·1008-1009 
§ Annbar Industries, Inc., Old Bridge, NJ 08857, 908-679-3377 ••••••••••• A·1011 

St CorneIl-DublUer Elclms. (IntL Sis., Distbn. Warehouae), New Bedford, MA. 02744, 
MA 02741,508-996-8561 .......................................... A.1052 

Electronic Concitpts, Inc., Eatontown, NJ 07724, 908-542-7880 
....................................................... A·1058,108O,1083 

§ Inter-Technicsi Group Inc., WIMA DIv., Elmsford, NY 10523, 914-347-2474 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A·1072-1073 

PRODUCT INDEX & DIRECTORY 
§ I1W PakIron, DIV .. of nInole Tool Worka, Lynchb&M'g, VA 24502, 804-238-8841 

••••••••••••••••••••••••••• : ................................ A·1078-1077 
t Johan_ Dleleclrlca, Inc., Burbank, CA 91505, 818-848-4465 •••••••••• A.1081 

Kemet EIecIronIcs Corporation, Greenville, SC 29606, 803-963-6621 
• •••• , • .. • • • • .. • • • .. • • • • • • • • • • • • • • • .. • • • • • .. • • • • • .. • • • • • • ... A·1082-1083 

§ KOA Speer Electronlca, Bradford, PA 16701, 814-362-5638............. A.1085 
Maida Development Co.,Hampton, VA 23663, 804,723-0785 •••••••••••• A·1088 
Matauo EIectronlca, Huntington Beach, CA 92648, 714-1811-2491 • •• A.1098-1097 
Metuchen Capaciton, Inc., 0111 Brldge,NJ 08857, 908-679-3368 ••••••• .A·1104 
MP/Caper, Multi ProductelntemaUonal, West Pate_n, NJ 07424, 201-990-1344 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·1107 
§ MIII'IIIII Erie North AmerIca, Inc., Smyrna, GA 30080, 404-436-1300 •• A.1109,1111 
§ NEC EIecIronics, Inc., Mountain Vi_, CA 941i39, 415-980-6000 •••• A.1115-1119 

NWL Capecllora, NWL Transformers, Snow HIli, NC 28580, 919-747-5943 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A'1122 

PhIUpe Componanta Discrete Products DIvIsion, A North Americsn Phllpa 
Compeny, Riviera Beach, FL 33404, 407-881-3200 • • • • • • • • • • • • •• A.1124-1128 

§Sprague-Goodman Elctrns.,Inc., Garden CIty PII., NY 11040, 516-746-1385 
• •••••••••••••••••••••••••••••••••• , • • •• • • • • • • • • • • • • • • • • • • •• A·114O-1141 

t Tanallor ElectroniCs, Bennington, VT 05201, 802-442-5473 ••••••••••••• A.1143 
TDK Corporstlon of America, Electronic Componente & MaterIel, Mount Pro8pact, 

IL 60056, 708-903-6100 ............. ;........................ A'1145-1146 
§t American Capacitor Corporation, Irwindale, CA 91706 . .. • .. .. • .. . .. . .. .. 818-814-4444 
t American Technical Ceramics Corporation, Hunllngton Sta., NY 11746-2102 

................................................. ,..................... 516-547-5700 
ASC, Ogallafa, NE69153 '" ............................................ 308-284-3611 

§ Baknor Industries Inc., Mississauga, ONT., CANADA L5l 1 XI .•...•..... 416-826-2400 
SC-S Electronic Sales, Inc., Frankfort, IN 46041 ........................... 317-659-1874 

Ei Norlh America, New York, NY 10021 ................................. 212-517-5622 
S Electronic Resources Inc., Sunnyvale, CA 94089 ..•..•.....•......•..... 406-745-1420 

§t ElecIron Products, Irwindale, CA 91706 ................................. 818-960-2299 
# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-268-4477; 

800-447-5639 
Evox-RHa Inc., Lincolnshire, IL 60069 ................................... 706-946-9511 

§# F. W. QapaciIors Inc., Florence, SO 29504-0636 .• . . • . • • • . • . . • . . • . . • • . . .. 803-662-4728 
§t HiRon Industries, Inc., Subsidiary 01 Core IndUstries, Sarasota, FL 34232 

....................................................................... 813-371-2600 
International Microelectronics, Arlington, TX 76003 ...................•.. 817-561-2244 

§ISKRA Electronics, Inc., PlainvieW, NY 11803 ........................... 516-349-0222 
§ nT Components, ITT Corpora1ion, Irvine, CA 92718 .... . .. .. .. . . .. . .. ... 714-727-3001 
§Jaro Components, Inc., Boca Ra1on, FL 33431 ...........•.••........... 305-771-7000 
§Johnson, E. F •. Co., Minneapolis, MN 55459-0089 ....................... 612-943-5500 
SKCK America Inc., Mitsubishi Ma1erial. Corpora1ion, Schaumburg, IL 80173-4516 

..... " . .. .. . .. .. . . .. . . . . .. .. .. . .. . . . . . . . . .. . . .. .. .. .. .. . . . .. .. . .. . . . .. 708-684-8696 
tKD Components, Inc., Santa Ana, CA 92707 ............................ 714-545-7108 
§ Kyocera Northwest, Electronic Components Group, Vancouver. WA 98661 

.. . .. .. .. . . . .. .. .. . .. .. . .. .. . .. . .. .. . .. .. .. .. .. .. .. . .. . .. .. .. . . .. . .. .. . 206-696-2840 
§Uberty International Corp., Torrance, CA 90501 ......................... 213-539-6452 
§Mallory/North American Capacitor Co., IndianapoUs, IN 48241 .......•.. 317-856-3731 

Microcap, Inc., A MicroSerni Co"1)anY, Escondido, CA 92025 .•••....... 619-480-1906 
§ Mouser Electronics, Mansfield, TX 76063 ............................... 800-346-6873 
S Mura1a Manufacturing eo. Ltd., Nagaoka-Kyo-Shi, Kyoto, JAPAN 617 ... 075-951-9111 
§ National Electronics Corp. Garden Grove, CA 92841 .... 714-992-7749;800-954-2451 

NIC Components Corp., N. Amityville, NY 11701 ........................ 516-226-7500 
§ Nichicon (America) Corp., Schaumburg. II. 60173 .....•........•......•. 706-843-7500 

Nissei Danki America, Inc.. Beaverton, OR 97005 ....................... 503-646-1434 
Philips Components Discrete Products Div. A Not1h American Philips Co. W. Palm Ben, 

FL 33407 ............................................................ 407-983-1800 
§ Philips Components Discrete Products Div, A North American Co"1)any, EI Paso, TX 

79906 .......... ,...................................................... 915-775-4200 
Polyflon Co"1)any, Crane Co., New Rochelle, NY l0B0l ................ 914-636-7222 
Rubycon America, Inc, Gumee, IL 80031 ............................... 708-249-3450 
Samhwa U.SA Inc., Simi Valley, CA 93065 ............... 805-584-9494; ~ 

§t Sangamo Components Division, Pickens, SO 29671 ........•.....•...•. 803-878-6311 
§tSFETechnologies, San Fernando, CA 91340 ........................... 818-365-9411 

Siemens Components, Inc., Special Products Div., Iselin, NJ 06830 ... , .. 201-321-3400 
§Spectrum Contro~ Inc., Erie, PA 16505 ......•.....•......• :............. 814-455-0986 

Sprague Electric Company, Distribulion Division, Mansfield, MA 02048-9102 
· ...•.. :. . . . . . . . . . . . • . . • . . . . . . . . . . . . • . . . . . . • . . • . . . . . . . . . • . . . . . • . . • . . . .. 506-339-8900 

S Stetco, Inc., Franklin Pk., IL 60131 ....................................... 706-871-4208 
§t Susco Elctrns., Farmingdale, NY 11735 ................................. 516-249-4848 

§Thomson Passive Components Corp., Woodland Hills, CA 91367 ....... 818-887-1010 
§Trim-Tronics, Inc., Cazenovia, NY 13035 ................................ 315-655-9528 
tVoRronips Corpora1ion, E. Hancver, NJ 07936 ........................... 201-887-1517 
§ Xicon Capacitors, Arlington, TX 78003 .................................. 800-628-0544 

CapaCitors, Variable, Air-1500 
§t Johanson Manufacturing Corporation, Boonton, NJ 07005, 201-334-2678 

•••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••• A·l0B0 
§ Murate erie North America, Inc., Smyrna, GA 30080, 404-436-1300 • • • • •• A·1108 

. §t Sprague-Goodmen Elctms., Inc., Garden CIty Pk., NY 11040, 518-746-1385 
•.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·114O-1141 

• Engineered Assembnes & Components Corp., Teterboro, NJ 07608 .....• 201-288-4477; 
800-447-5639 

Interna1ional Microelectronics, Arlington, TX 78003 ...........•....•..... 817-561-2244 
Jaro Components, Inc, Boca Ra1on, FL 33431 ........... : .. .. .. . .. .. .. . 305-771-7000 

§ Johnson, E. F. Co., Minneapolis, MN 55459-ClQ89 .•.....•...•........... 612-943-5500 
James Millen Elclms., Caywood Elec.lnc, No. Andover, MA 01845 ...... 508'475-7831 
Mouser Electronics, Mansfield, TX 76063 ............................... 800-346-6873 

§ Mura1a Manufacturing Co., Ltd., Nagaoka-Kyo-Shi, Kyoto. JAPAN 617 .•. 075-951-9111 
Shokai Far East Ltd., peekskill, NY 10586 ............................ ;.. 914-736-3500 
Tettex Instruments, Inc. Fairview Village, PA 19409-0281 •.••..•.....••• 215-539-6050 

§ Trim-Tronlcs, Inc., Cazenovia, NY 13035 ................................ 315-655-9528 
tVoitronics Corporation, E. Hancver, NJ 07938 ........................... 201-887-1517 

i-Product sold through distributors t:-Product meets MIL specs 4>-Rentals #-Va1ue Added Reseller EEM 1991 
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Capacitors, Variable, Ceramic-1500· 
§t Allen Co., Inc., Robert G., N. Hollywood, CA 91605, 818·765-8300; 800-999·3711 

• . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • •• A·1008·1009 
t Jennings, San Jose, CA 95122·2696, 408·292-4025 •• • • • • • • • • • • • • • • • • •• A·1079 

§t Johanson Manufacturing Corporation, Boonton, NJ 07005, 201·334-2676 
•••••••••••••••••••••••••••••.•••.•.•••••••••••••••••••••••••••.• A·1080 

§Malda Development Co., Hampton, VA 23663, 804·723-11785............ A·1086 
§ Murata Erie North America, Inc., Smyrna, GA 30080, 404-436·1300 •• Ao1109,1113 

NEC Electronica,lnc., Mountain View, CA 94039, 415-960·6000 •••• A·1115·1116 
t Oxley Inc., Branford, CT 06405,203-488-1033......................... B·1025 
§Spragua-GOOdmen Elctrns., Inc., Garden City Pic., NY 11040, 516-746-1385 

....... ..................................................... A·114O·1141 
§ Alps Electric (USA), Inc, San Jose, CA 95134 ........................... 408-432-6000 

. t American Technical Ceramics Corpora1ion, Huntington Sta, NY 11746-2102 
....................................................................... 516-547·5700 

AVX Corporation, Myrtle Beh., se 29577 ................................ 803-448-9411 
t Compa. Corp., Medford, NJ 08055 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 60&-596-9388 

Dale Electronics, Inc., Noriolk Div, Norfolk, NE 68701-2242 ............. 402-371-0080 
§ Electronic Resources Inc., Sunnyvale, CA 94089 ........................ 408-745-1420 
# Engineered Assemblies & Components Corp, Teterboro, NJ 07608 ...... 201-288-4477; 

800-447-5639 
§ISl Products Int'~ ltd, Syosse\ NY 11791-6093 ........................ 516-937-3475 

Jaro Components, Inc., Boca Raton, FL 33431 .......................... 305-771-7000 
§ Johnson, E. F, Co., Minneapolis, MN 55459-0089 ....................... 612-943-5500 

§t Kyocera Northw9S\ Electronic Components Group, Vancouver, WA 98661 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 208-696-2840 

§ Uberty Intemational Corp., Torrance, CA 90501 ......................... 213-539-8452 
§ Mouser Electronics, ManSfield, TX 76063 ......................•........ 8()(}'346-6873 
§ Murata Manufacturing Co, Ltd., Nagaoka-Kyo-Shi, Kyoto, JAPAN 617 ... 075-951-9111 

Nemeth Engineering Associates, Inc, Crestwood, KY 40014 ............ 502-241-1502 
Philips Components Discrete Products Division, A North American Philips Company, 

Riviera Beach, FL 33404 .............. ~ .............................. 407-881-3200 
§ Philips Components Discrete Products Div, A North American Company, EI Paso, TX 

79908 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9i 5-775-4200 
SARONIX, Palo ARo, CA 94303 ......................................... 415-856-6900 
Shokai Far East Ltd., Peekskill, NY 10566 ............................... 914-736-3500 

§tStetco, Inc., Franklin Pk.,IL60131 ....................................... 708-671-4208 
§tTusonix, Inc., Tucson,l'Z. 85740-7144 ................................... 602-744-0400 

Capacitors, Variable, Film-1500 
§t Allen Co., Inc" Robert G., N. Hollywood, CA 91605, 818·765-8300; 800·999-3711 

................................................... ......... A·10oa·1oo9 
Philips Components Discrete Products DivIsion, A North American Philips 

Company,. Riviera Beach, FL 33404, 407-881·3200 ••••. ••••••••• A·1124-1128 
§ Sprague·Goodman Elctms., Inc., Garden City Pic., NY 11040, 516·746-1385 

................................................ " ..... "".... A·1140·1141 
tlEngineered Assemblies & Components Corp, Teterboro, NJ 07608 ...... 201-28B-4477; 

8()(}.447-5639 
t F-Dyne Elctrns., Bridgepor\ CT 08605 .................................. 203-367-6431 
§Johnson, E. F, Co., Minneapolis, MN 55459-0089 ........•.............. 612-943-5500 

Kemel Electronics Corporation, Greenville, SC 29606 ................... 803-963-6621 
§ Philips Components Discrete Products Div., A North American Philips Co., Columbia, SC 

29212-3198 .......................................................... 803-772-2500 
Shokai Far Easilld, PeekSkill, NY 1 0566 . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. 914-736-3500 

t VoRronics Corporation, E. Hanover, NJ 07936 . . . . . . . . . . . . . . . . . . . . . .. . . .. 201-887-1517 

Capacitors, Variable, Gas Filled-1500 
t Jennings, San Jose, CA 95122-2696, 408·292-4025 .••••••••••.••. ,.... A·1079 

Continental Electronics Corporation, Dallas, TX 75227 ..•............... 214-381-7161 
Tettex Instruments, Inc., Fairview Village, PA 19409-0281 ............... 215-539-6050 

Capacitors, Variable, Glass-1500 
t Jennings, San Jose, CA 95122-2696, 408·292-4025 •••••.•••••• •••••••• A·1079 

§t Johanson Manufacturing Corporation, Boonton, NJ 07005, 201·334·2676 
................................................................. A·1080 

Metuchen capacitora, Inc., Old Bridge, NJ 08857, 908·679·3366 .••.•.•. A·l104 
§t Sprague·GOOdman Elctm .. , Inc., Garden City Pic., NY 11040, 516-746-1385 

•• , ...................... ,......... ......................... A·114O·1141 
§ Electronic Resources Inc., Sunnyvale, CA 94089 ........................ 408-745-1420 

Nemeth Engineering Associates, Inc., Crestwood, KY 40014 ............ 502-241-1502 
Power Electronic Componenls, Inc., PEC, Inc, New Albany, IN 47150 ..... 812-941-9205; 

800-245-0193 
§Stetco,lnc., Franklin Pk.,IL 60131 .......................•.............. 708-671-4208 
tVoRronics Corporation, E. Hanover, NJ 07936 ........................... 201-887-1517 

Capacitors, Variable, HV (Lab Type)-Also See Decade 
Boxes, Capacitance-1500 

Chicago Condenser Corp., Chicago, IL 60622,312-227-7070 •••••••..••• A·1019 
Del Elctma. Corp., Mt. Vernon, NY 10560, 914-699-2000 .••••••••••.•••• A·1056 
lET Labs, Inc., Weatbury, NY 11590, 516-334-5959 .•••.•••.•••••• 0·1258-1263 

§t Johanson Manufacturing Corporation, Boonton, NJ 07005, 201·334-2676 
................................................................. A·1080 

§t Sprague·Goodman Elctrn .. , Inc., Garden City Pic., NY 11040, 516-746-1385· 
.......................... .................................. A·1140-1141 

1/ BEC Inc./CertWied Calibration labs, Horsham, PA 19044 . . .. . .. . . . . . .. .. 8PQ-523-3808 
1/ Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-288-4477; 

8()(}.447-5639 
t F-Dyne Elctrns, Bridgeport. CT 06605 .................................. 203-367-6431 

Hipotronlcs Inc, Brewster, NY 10509 ................. c. . . . . . .. . . . . . .. .. 914-279-8091 
t Jennings, San Jose, CA 95122-2696 ...... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408-292-4025 

§t Ohmite Manufacturing Co., Skokie, IL 80076 ............................ 708-675-2800 
t Southern ElectroniCS, F-Dyne, Burbank; CA 91502 ...................... 818-845-2458 

Tettex Instruments, Inc., Fairview Village, PA 1940&-0281 ............... 215-539-6050 

Capacitors, Variable, Vacuum-1500 

CapaCitors, Variable, Mica-1500 
§t Allen Co., Inc., Robert G., N. HollywOOd, CA 91805, 818-765-8300; 800-999-3711 

• .. .. • • • • .. • .. • • .. .. .. .. • • • .. • • .. .. • .. .. • • .. .. .. • .. .. • .. .... A·1OO8·1009 
§ Area Electronica, ChatawoJ1h, CA 91311, 818-882-8707 ••••••••••• A·1655-1857 
§ Sprague·Goodman Elcirns., Inc., Garden City Pic., NY 11040, 516-748-1385 

•••••••••••••••••••••••• : ••••••••••••••••••••••••••••••••••• A·1140·1141 
Del Elctrns. Corp., Mt Vernon, NY 10550 ................................ 914-699-2000 
Ei North America, New York, NY 10021 ................................. 212-517-5622 

§ F. W. Capacitors Inc., Florence, SC 29504-0636 . .. . .. ... .. . . . .. .. .. . .. .. 803-662-4728 
Shokai Far East Ltd, Peekskill, NY 10566 ............•.................. 914-736-3500 

CapaCitors, Variable, Padders & Trimmers-1500 
§t Allen Co"Inc., Robert G., N. HollywOOd, CA 91605, 818-765-8300; 800-999·3711 

· .. . . • .. • . • .. .. .. • • • . • • • • . • • .. . • . .. .. • .. • .. . .. • .. • .. .. .. • ... A·1008·1009 
§ Arco ElectroniCS, ChatawoJ1h, CA 91311, 818-882-8707 ••••••••••• A·1655-1657 

§t Johanson Manufacturtng Corporation, Boonton, NJ 07005, 201-334·2876 
................................................................. A·1080 

Matuchan capacitors, Inc., Old Bridge, NJ 08857, 908-679·3366 .••••••• A·1104 
§ Murata Erie North America, Inc., Smyrna, GA 30080, 404-436-1300 •• A·1109,1111 
t Oxley Inc., Branford, CT 06405, 203-488·1033 • • • • • • • • • • • • • • • • • • • • • • • •• B·1025 

§t Sprague·Goodman Elctrns., Inc., Gardan City Pic., NY 11040, 516-748-1385 
............................................................ A·114O·1141 

§ Alps Electric (USA), Inc, San Jose, CA 95134 ........................... 408-432-6000 
t American Technical Ceramics Corporation, Huntington SIa, NY 11746-2102 

....................................................................... 516-547-5700 
Ei North America, New York, NY 10021 ................................. 212'517-5822 

# Engineered Assemblies & Components Corp, Teterboro, NJ 07608 ...... 201-288-4477; 
8()(}'447-5639 

§ F. W. Capac~ors Inc., Florence, SC 29504-0636 .. . . . . . . . . . . . . . . . . . . . . . . . 803-662-4728 
Jaro Components,lnc, Boca Ra1on, FL 33431 .......................... 305-771-7000 

§Johnson, E. F, Co., Minneapolis, MN 55459-0089 ....................... 612-943-5500 
§ Maida Development Co., Hampton, VA 23663 . . . . . . . . . . . . . . . . . . . . • . . . . .. 804-723-0785 

James Millen Elctms., Caywood Elec.lnc., No. Andover, MA 01845 ...... 508-475-7831 
§ Penstock Engineering Labs., Penstock, Inc., Sunnyvale, CA 94086-4018 

· . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . • . . . .. 408-73Q-0300;8()(}.PENSTOCK 
§Stetco, Inc., Franklin PI<., IL 60131 ....................................... 708-671-4208 

§tTusoni',lnc .• Tucson, I'Z. 85740-7144 .................................. 602-744-0400 
tVoRronics Corpora1ion, E. Hanover, NJ 07936 ........................... 201-887,1517 

CapaCitors, Variable, Vacuum-1500 
t Jennings, San Jose, CA 95122-2696, 408-292-4025 • • • • • • • • • • • • • • • • • . •• A.1079 

Seiko In8lrumenta u.s.A., Inc. Electronic Componenta, Torrance, CA 90605, 
213·517-7770 .................................................... 001490 

t EEV Inc., Elmsford, NY 10523........................................... 914-592-6050 
§ Inmark Corp., Norwalk, CT 06854 ....................................... 203-866-8474 

Lectronlc Research labs., Inc, Camden, NJ 08104 . . . . . . . . . . . . . . . . .. . ... 609-541-4200 
Nemeth Engineering Associates, Inc., Crestwood, KY 40014 ............ 502-241-1502 
Power Electronic Components, Inc., PEG,lnc, New Albany, IN 47150 . 812-941-9205; 

CapaCitors (MIL), Fixed-2440 - See Vol. B 

CapaCitors (MIL), Variable-2440 - See Vol. B 

Caps, Connector-2100 - See Val. C 

8()(}.245-0193 

Caps, Forms & Tapes, Heat Shrinkable-Also See Tubing, Heat 
Shrinkable-2500 - See Vol. C 

Caps, Lenses, Indicator Light-2460 - See Vol. B 

Caps, Wire Splicing - See Splicers, Wire (Vol. C) 

Caps (MIL}-2440 - See Vol. B 

Card Connectors, Surface Mount-2100 - See Vol. C 

Card EqUipment, Mark Sen~-2000 - See Vol. D 

Card Equip., Punch-2000 - See Vol. D 

Card Equip., Reader-2000 - See Val. D 

Card Equip., Reader/Punch-2000 - See Val. D 

Card Holders, Circuit Board - See Enclosures, Circuit Board, Module, 
& Relay Mounting (Vol. C) 

Cards, Data Communication/lnterfaces-2000 - See Vol. D 

Cards, Linear Function·2000 - See Vol. D 

Cards, Logic-2000 - See Vol. D 

Cards, Memory - See Memory Devices (Vol. D), Memory Systems 
(Vol. D) 

Carriers - See Holders & Carriers, Chip (Vol. C) 

Carrier Tape, Component-4100 - See Vol. D 

Carts & Dollies, Instrument & Equipment-1400 - See Vol. C 

Cases, Equipment, Instrument, Meter (Portable) - See Enclosures, 
Portable, Metallic & Nonmetallic (Vol, C) 

Cases, Equipment, Instrument, Meter (Stationary) - See Enclosures, 
Equipment & Panel Mounting (Vol, C) 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs 1>-Rentals #-Value Added Reseller 



Cavities, Microwave-3450 
Cases, Shielded - See Enclosures, Shielded (Vol. C) 

Cases, Transit - See Enclosures, Shipping (Vol. C) 

Casters-1400 - See Vol. C 

- Castings, Die, Sand, Permanent Mold-4100 - See Vol. D 

Cathode-Ray Readout Tubes - See Tubes, Readout (Vol. A) 

CATV Systems & Equipment-1900 - See Vol. D 

Cavities, Microwave-3450 
t Integrated Microwave, San DIego, CA 92121-1009, 619-259-2800 • •• A'1678-1679 
tLoral Microwav&-Wl!v~m, Northridge, CA 91324 ...................... 818-882-3010 
tLoroh EIectronics:Div. of VernibOn Corp., St Petersburg, FL 33710 ...... &13-347-2181 

Lucas Epsco.lnc.. Hopkinton, MA 01748-2204 ................ ,......... 508-435-2400 
t MIA COM Ltd, EIedIo<dshire. ENGLAND W5 4SJ<, England. . . . . . . . . ... 44(582)471200 
t MeL, Inc.. Bolingbrook. IL 60440-4999 .................................. 708-759-9500 
t Microphase, Norwalk. CT 06856 ........................................ 203-668-8000 
§ Microwave Development Laboratories, Natick. MA 01760 ............... 508-855-0060 
tPrernier Microwave. Port Chesler, NY 10573 ............................ 914-939-8900 
tReave Electronics. Mellish E. Murray, Chlcago,ll60612 ................ 312-670-0150 
tUTE Microwave. Asbury P8I1<, NJ 07712 ................................ 908-922-1009 

Zero Enclosures, Zero Corp.. Burbank. CA 91503 ...•.... 618-848-4191;819-841-1825 

Cells, Electrolytic (Timing) - See Timers, Electrolytic Cell (Vol. 0) 

Cells, Load-5500 - See Vol. 8 

Cells, Photoconductive-3700 - See Vol. 8 

Cells, Photoemissive-3700 - See Vol. 8 

Cells, Photovoltalc-3700 - See Vol. B 

Cells, Solar - See Cells, Photovoltaic (Vol. 8) 

Cements - See Adhesives, (All Types) (Vol. C) 

Chambers, Altitude-2550 - See Vol. D 

Chambers, Anechoic-2550 - See Vol. D 

Chambers, Environmental-2550 - See Vol. D 

Chambers, Explosion-2550 - See Vol. D 

Chambers, Fluid Conditioner-2550 - See Vol. D 

Chambers, Humidity-2550 - See Vol. D 

Chambers, Magnetic, Degaussing Coil-4525 - See Vol. C 

Chambers, Pressure-2550 - See Vol. D 

Chambers, Radiation-2550 - See Vol. D 

Chambers, RFI/EMI-2550- See Vol. D 

Chambers, Shock-2550 - See Vol. D 

Chambers, Space Simulation-2440 - See Vol. B 

Chambers, Temperature-2550 - See Vol. D 

Chambers, Vacuum-2550 - See Vol. D 

Chambers, Vibration-2550 - See Vol. D 
Chambers (MIL)-2440 - See Vol. B 

Character Recognition Equip., Magnetic Ink-2000 - See Vol. D 

Character Recognition Equip., Optical-2000 - See Vol. D 

Chargers, Battery-4000 - See Vol. D 

Chargers, Magnet - See Magnetizers (Vol. D) 

ChaSSiS, Circuit Board Mounting-1400 - See Vol. C 

Chassis Marking Kits - See Kits, Marking (Vol. C) 

ChaSSiS, Metal-1400 - See Vol. C 

Chassis Slides - See Slides, Cabinet, Chassis (Vol. C) 

Chassis (MIL), Electrical-2440 - See Vol. 8 

Checkers - See Analyzers (Vol. 0), Testers (Vol. D) 

Chemicals, Antistatic - See Coatings, Antistatic (Vol. C) 

Chemicals, Electroplating-1600 - See Vol. C 

Chemicals, EPoxy Stripping-1600 - See Vol. C 

Chemicals, Etching-1700 - See Vol. C 

Chemicals, Fungicidal - See Coatings, Fungicidal (Vol. C) 

PRODUCT INDEX & DIRECTORY 
Chemicals, Tin Plating-1700 - See Vol. C 

Chemicals, Wire Stripping-1600 - See Vol. C 

Ctiestsets - See Handsets, Chestsets (Vol. 0) 

Chip Carriers, Surface Mount-2500 - See Vol. C 

Chips, Integrated Circuit - See Integrated Circuits, Silicon Monolithic. 
Unpackaged Chips (Vol. A) 

Chokes, AF - See Coils, AF (Vol. A) 

Chokes, Filter-1800 
t Abbott Technologies, Inc, Transformer Division, Sun Valley, CA 91352, 

818-504-0644;1-600-367-11200;818-641-3630 •••••.•••••••••••••••••. Ao2134 
Amecon, Inc., Anaheim, CA 92805,714-634-2220;800-392-2292.... A.,156-1158 

t Automatic CoIl Corp., A DSG Company, Miami, FL 33147, 305-698-6660 
.••.•...••••...••••••.•••••.•••••••••••••••••••..••••••••••• Ao 1159-1163 

Bel Fuse, Jersey City, NJ 07302, 201-432-G463........................ A'2181 
§ Bell Inds., J. W. Miller Div., Gardena, CA 90247-1059, 213-515-1720 

.••••.•••.•••••••••••••.••••••••••••••••••••••••.•.•.••••••• Ao 1164-1187 
BH Electronlcs,lnc., BurnSVille, MN 55337, 612-694-9590 ••••••••••••.• A'1170 
Caddell-Burna Mfg., Mineola, NY 11501-35011, 516-748-2310 " Ao1172,1174-1186 

t Communication Coil Inc., Chicago, IL 110634, 312-637-1333 .•••••• ,..... A'1193 
§ Dele Electronics, Inc., Yankton.Dlv., Yankton, SO 57078-0180, 1105-665-9301 

••.••••••.•••••••••••••••••••••.••••••.••.•..••.••.•.•• Ao1195,1186·1199 
§ Delevan Dtv., AmerIcan Precision Inds. Inc., E. Aurora, NY 14052.0449, 

716-652-31100 ...•..••...••••.••.••••.•.••••••.•.•••.••.••••• A·'204-1205 
t Delta Products Corporation, Framont, CA 94538, 415-770.0660 ••••••..• Ao1612 

Eichhoff Electronics, Warwick, RI 02886, 401-738-1440;800-678-1040 
•• ,......................................................... Ao 1814,1817 

§t EIecIromech, Inc., Kearny, NJ 07032, 2OHi9N)950 ••..•••••••••• Ao2208-2209 
GC International Inc., Richardson, TX 75085-1198, 214-234-3240 .•..•.•. Ao1207 

§t Gowanda Electronics Corp., Gowanda, NY 14070, 716-532-2234 •.•••.•• A·1208 
HlaonIc,lnc., Olathe, KS 66061, 913-782-0012 •••••.••••....•.•••.•.•. A'2234 
Hitran Corporation, Flemington, NJ 08822-9943, 908-782-5525 • • • . • • • . •• Ao2235 
JBM ElectroniCS, Inc., Bedford, NH 03110-8802, 1103-623-0222 ..•..•.•.• Ao2239 
Jerome Industries Corp., Elizabeth, NJ 07201, 908-353-5700 ••••••.•••• Ao2241 

t lenco Elctrns., Inc., McHenry, IL 60050, 815-344-2900 •.•.•.••..••.•.•. A'2250 
Magne\ab, Boulder, CO 80301-4698,303-442·6700 ••••••.•••..••..•.•• Ao2254 

§t Microtran Co. Inc., Valley Stream, NY 11582, 518-581-11050 ••• Ao1212,2279,2286 
t NWL Transformers, Bordentown, NJ 08505,.609-298-7300 ••••• Ao2314, 0'1915 
§ Philips Components Discrete Products Division, A North American PhlHps 

Compsny, Riviera Beach, Fl33404, 407-1181-3200 ••...••.•••.•• Ao1290-1292 
t Pico ElectroniCS, Inc., Mt. Vernon, NY 10552, 914-699·5514;800-431-1064 

.••.•.•.•.••.•••.••••.•••••••••••••••••••••••••••••••••.•••.••.•• A·,236 
t Power Magne-Tach Corporation, Perth Amboy, NJ 08661, 908-628-4700 •• , •.• 

. A'2371 
Prem MagnetiCS, Inc., McHenry, IL 60050, 815-385-2700 ••••.• Ao1250-1252,2383 

§t ReD Components, Inc., Manchester, NH 03109, 603-669.0064 ••••.••••• A'1254 
Renco Electronics, Inc., Deer Pk., NY 1172!i, 516-586-5566;1-600·645-5828 

· .......................................................... : Ao1255-1258 
§ Schaffner EMC, Inc. Components Division, Union, NJ 07083, 

908-851.0664;800-367·5566 •.••••.•••••••••..••.•••.••.••.••• A'1634-1637 
t Signal Transformer Co., Inc., Insilco Corporation, Inwood, NY 11696, 

516-239-5777 .................................................... A'2392 
t Standex Electronics, Standex International, Cincinnati, OH 45209, 513-871-3777 

.•.•••.•... : ..•.••..••.••.••••..•..••..••••••.•..•.••.••.••••••.• A-1266 
Talema Electronic, Inc., Saini James, MO 65559, 314-265-5500 •.•• Ao2422-2426 

§ Tamura Corporation of America, Carson, CA 90748-3518, 213-638-1790 •••••• 
. A'1259 

§t Todd Systems, Inc., Yonkers, NY 10701, 914-963-3400 • • • . • • . • • • • • Ao 2436,2440 
tTorotei Prods. Inc., Grandview, MO 64030-3199, 816-761-6314 ..•••••••• Ao2450 

W.ilco Corp., Indianapolis, IN 46266, 317-293-9300 .. . . . . • . • . . . . • .. Ao1280-1283 
AIbar,lnc.,lynnwood, WA 96036 ........................ 208-771-4006;600-622-5227 
Applied Components. AC Interface. Rancho Santa Margarita, CA 92688 

.................................. '" ..... , .. . .. . .... . . .. . ..... ... .. ... 714-858-9488 
APX-Arstan Products, Hicksville, NY 11601 ............................. 518-433-1313 
Atlas Engineering Corp.. Dorchester, MA 02121 ......................... 617-445-7100 

§t Aydin Corporation (West), San Jose, CA 95119-1371 ................... 408-629-1100 
Berkshire Transformer Corp. Kent CT 06757 ........................... ~27-3541 

tBicron Electronics, Canaan, CT 06018 .................................. 203-824-5125 
Caddell Coil Corp., Middletown Springs, VT 05757 ...................... 802-235-2019 

§tCapcon, Inc.. New York, NY 10001 ...................................... 212-243-6275 
Component Speciafties Corp., Temple City, CA 91780................... 213-283-0015 

tCramer Coil & Transformer Co. Inc., Saukville, WI 53060 .. 414-284-9425;414-377-7040 
Custom Bobbin Windings, A & K Corporation, Zanesville, OH 43702-2369 

· ..................................... , . . .. .. . ... ... . . . . . . . .... .. . ..... 614-452-6973 
Custom Coils Inc., Alcester, SO 57001 .................................. 605-934-2460 

t Del Elctrns. Corp.. Mt Vernon, NY 10550 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 914-699-2000 
Dynapower Corporation, Farmington Hills, MI48333 .................... 313·553-4300 
Dynapower Corporation, S. Burlington. VT 05407 ....................... 802-860-7200 
Electro Assemblies Corp. Northbrook. IL 60062-2319 ................... 708-498-6520 
Electronic Transformer Corp. Totowa, NJ 07511 ........................ 201-942-2222 

# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-288-4477; 
800-447·5639 

t Femwood Transformer Co. Transistor Devices Inc.. Belvidere, NJ 07823 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 908-475-3207 

Freed Transformer Co. Inc., Electronic Transformer Corp. Totowa, NJ 07511 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201·942-2222 

LH. Frost Umited. Oakville,Ont, CANADA L6H 2R4 ....................• 416-844-6681 
Gavagan Electronics, Danbury, CT 06810............................... 203-748-5248 
Genisea Electronics Corporation, San Diego, CA 92173 ................. 619-661·5100 

. Grand Transformers, Inc., Grand Haven, MI 49417 ...................... 616-642-5430 
§ Hammond Manufacturing Co. Buffalo, NY 14225 ....................... 716-894-5710 

§-Product sold through distributors f-Product meets Mil specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 
Hurricane Electronics Lab, Hurricane, lIT 84737 .•...................... 801-635-2003 

§ Jeffers Electronics, Nogales, AZ 85621 ................................. 602-281-4925 
t Magnecomp. Inc., Pickens, SC 29671 ................................... 803-876-4700 
§MagnetekTriad, Huntington, IN 46750 .................................. 219-356-7100 
t Magnetic Component Engineering Co., Culver City, CA 90230 . . .. . . . . . .• 213-396-4761 
tMagnatico Inc., HoHsville, NY 11742 .................................... 516-654-1166 
§Martin Sound Prods. Inc., Cleveland, OH 44143-2297 ................... 216-442-2286 
tPerkin-Elmer Corp, Elctm. Prods. Dept, Norwalk, CT 06859-0132 ....... 203-762-4786 

Philips Components Discrete Products Div., A North American Philips Co., Saugerties, 
NY 12477 ............................................................ 914-246-2811 

t Polyphase Instrument, Fl Washington, PA 19034 ....................... 215-643-6950 
t Precision Power Systems, Longmon~ CO 80501 ........................ 303-443-6250 
t PTC Transfonners, Bordentown, NJ 08505 ............................. 609-298-6200 

Radio Television Products Corp, Douglas, AZ 85607 ................... 602-384-4438 
tRDI Elclrns, Inc.. New Rochelle, NY 10801 ............................. 914-632-7274 

Sanford-Miller Corp, Lynbrook, NY 11563 ............... 516-593-2025;800-645-5900 
tSigmapower, Inc, Carsen, CA 90746 .................................... 213-32-Sigma 

§tSkyway MagnetiCS, Warner Springs, CA 92086 .......................... 619-782-3342 
South American Development Corp., Poughkeepsie, NY 12590 ......... 914-452-1305 
Sprague Electric Company, Distribution Division, Mansiield, MA 02048-9102 

....................................................................... S08-339-8900 
§Sprague Fil-Mag. San Diego, CA 92111-1416 ........................... 619-569-6577 

Steco Transpower, Components Corp. of America, Ml Cannel, IL 62863 

§ Stancor, WMe-Rodgers, Logansport, IN 46947 . . . . . . .. . ............... . 
Steward, D. M., MIg. Co, Chattanooga, TN 37401 ...................... . 
Texas Transfonner Corp., Plano, TX 75086 ............................ . 

§Tokin America, Inc., Sen Jose, CA 95134 ................. .. 
§ Toko America, Inc, Ml Prospect" IL 80056 ............................. . 
t Toroid Corp. of Maryland, Salisbury, MD 21801 ....................... .. 
t Trans American Transformer, E Setau~ NY 11733 .................. . 

t# Un~ed states Electronics, Springfield, NJ 07081 ....................... . 
§ Valor Electronics, San Diego, CA 92121-2245 ......................... . 
§ Wec Electronics Corp., Visalia, CA 93291 .............................. . 
tVohanrpere Corp., Lynbrook, NY 11563 ................................ . 

The Winatic Corp., Electro-Technik Industries, Inc., Vesta( NY 138SO ... . 
t Wirebanders, Inc., Phoenix, AZ 85021-2624 ........................... .. 

§t Zambre Co., Inc., Mountain View, CA 94043 ............................ . 
tZMAN Magnetics, Ken~ WA 98032 ................................... . 

Chokes, RF - See Coils, RF (Vol. A) 

Chokes, SWinging-1800 

618-262-5555 
219-722-2244 
615-867-4100 
214-424-1581 
408-432-8020 
708-297-0070 
301-860-0300 
516-928-0762 
201-912-0111 
619-458-1471 
209-651-1535 
516-887-9443 
807-729-6318 
602-861--1856 
415-968-9176 
206·251·8064 

t Abbott Technologies, tnc, Transformer Division, Sun Valley, CA 91352, 
818-504-0644;1-800-367-8200;818-841·3630 ,.',.................... A'2134 

Amacon, Inc., Anaheim, CA 92805, 714-634-2220;800-392-2292 •••• A'1156-1158 
t Automatic Coil Corp., A OSG Company, Miami, FL 33147,305-696-6660 .•.••• 

A'11S2 
Bel Fuse, Jersey City, NJ 07302, 201-432-0463 •••••.••••••••••••.••••• A·2181 
Belllnds., J. W. Miller DiY., Gardena, CA 90247·1059, 213-515-1720 ••.•. A'1164 
Caddell-Bums Mfg., Mineola, NY 11501-3508, 516-746-2310 " Ao 1172,1177·1179 

t Communication Coil Inc., Chicago, IL 60634, 312-637-1333 •.••••••••.•. A·1193 
§EWC, Inc., Englishtown, NJ 07726, 908-446·3110 ................. A'1201,2222 

GC Internatlonallne., Richardson, TX 75085-1198, 214-234-3240 .••••••• A'1207 
Hltran Corporation, Flemington, NJ 08822-9943, 908·782·5525 • • • • . • • • •• A'2235 

§t Mlcrotra" Co. Inc., Valley stream, NY 11582, 516-561-6050 ••• A'1212,2279,2286 
t NWL Transformers, Bordentown, NJ 08505, 609-298-7300 •••.• Ao 2314, 0·1915 
t Plco ElectroniCS, Inc., Mt. Vernon, NY 10552, 914-699-5514;800-431·1064 

................................................................. A'1236 
t Power Magne-Tech Corporation, Perth Amboy, NJ 08861, 908-826-4700 ••.••. 

. A'2371 
Pram Magnetics, Inc., McHenry, IL 50050, 815-385-2700 ••••.• Ao1250·1252,2383 
Renco ElectroniCS, Ine., Deer Pk., NY 11729, 516-586-5566;1-800-845-5828 

............................. ............................... A'1255-1258 
t Signal Transformer Co., Inc., Inallco Corporation, Inwood, NY 11696, 

516-239-5777 .................................................... A'2392 
Tamura Corporation of America, Carson, CA 90746-3518,213-638-1790 ••••.• 

A'1269 
§ Todd Systems, Inc., Yonkara, NY 10701, 914-963-3400 • . • • • • • • . • • • A'2438,2440 

American Magnetics, Carterville, IL 62918............................... 618-965-4838 
t American Monarch, Minneapolis, MN 55421 ................. : . . . . . . . . .. 612-788-9161 

§t Aydin Corporation (West), San Jose, CA 95119-1371 ................... 408-629-11 00 
Berkshire Transformer Corp., Kent, CT 06757 .. . . . .. .. . . . . . . . .. 203-927·3541 

t Bourns Instruments Inc., Riverside, CA 92507 ........................•.. 714-781-5148 
Caddell Coil Corp., Middletown Springs, VT 05757 ...................•.. 802-235-2019 

tCoast Coil Co., Coast Magnetics, Los Angeles, CA 90016 ............... 213-936-6188 
Component Speciatties Corp., Temple City, CA 91780 ................... 213-283-0015 

§DaIe Electronics, Inc, Yankton Div., Yankton, SD 57078-0180 ........... 605-665-9301 
t Del Elclrns Corp., Ml Vernon, NY 10550 .. .. .. .. .. .. .. .. .. .. . .... . .. .. ... 914-699-2000 
tDietz Design, Inc., Behan, MO 64012 .................................... 816-331-4911 

Electro Assamblies Corp, Northbrook, IL 60062-2319 ................... 708-498-6520 
Electromech, Inc., Kearny, NJ 07032 .................................... 201'997-09SO 

t Electronic Transformer Corp, Totowa, NJ 07511 ........................ 201·942-2222 
t Fernwood Transfanner Co., Transistor Devices Inc., Belvidere, NJ 07823 

...................................................................•..• 908-475-3207 
t Fraed Transformer Co, Inc, Electronic Transformer Corp., Totowa, NJ 07511 

....................................................................... 201-942-2222 
LH. Frost Umited, Oakville,Ont., CANADA L6H 2R4 ............... " .... 416-844-6681 
Gavagari Electronics, Danbury, CT 06810 ...........................•... 203-748-5248 
Grand Transformers, Inc., Grand Haven, MI 49417 ., .............• ,..... 616-842-5430 

§Hammond Manufacturing Co., Buffalo, NY 14225 ....................... 716-894-5710 
H~ Electronics Lab, Hurricane, UT 84737 ...•.................... 801-635-2003 
Mag-Con, Sl Pau~ MN 55113 ........................................... 612-633-8820 

t Magnecor11', Inc., Pickens, SC 29671 .... , .................. ,........... 803-878-4700 
t Magnetic Circu~ Elements, Salinas, CA 93905 ..............•........... 408-757-8752 
tMagnatico Inc, Hohsvilie, NY 11742 .................................... 516·654-1166 

Circuits, Hybrid, Custom-3130 
Jernes Millen Elctrns., Caywood Elec.lnc., No. Andover, MA 01845 ...... 506-475-7831 

t Northlake Engineering, Inc., Antioch, IL 60002 ..........................• 708-395-5710 
Oeco Corp., Milwaukie, OR 97222 ...................................... 503-659-7932 

t Perkin-Elmer Corp., Elclrn. Prods Dept., Norwalk, CT 06859-0132 ....... 203-762-4786 
t Polyphase Instrument, Fl Washington, PA 18034 ....................... 215-643-6950 
t Precision Power Systems, Longmont, CO 80501 ...•.................... 303-443-6250 
t PTC Transianners, Bordentown, NJ 08505 ..•.......................... 609-298-8200 

Radio Television Products Corp., Douglas, AZ 85607 ................... 602-364-4438 
Schott Corp., Wayzata, MN 55391 ...................................... 612-475·1173 

tSigma Electronics Inc., Houston, TX 7709\1 .............. 713-933-4700;800-874-7121 
t Sigmapower, Inc., Gerson, CA 90746 .................................... 213-32·Sigma 

§tSkyway Magnetics, Warner Springs, CA 92086 .......................... 619-782-3342 
South American Development Corp, Poughkeepsie, NY 12590 ......... 914-452·1305 

t Standex Electronics, Slandex Inlernationa( Cincinnati, OH 45209 ....... 513·871·3777 
§t Thordarsen Meissner, Components Corp. of Amer., Ml Cannel, IL 62863 

tToroid Corp. of Maryland, Salisbury, MD 21801 .. : ..................... . 
tTorotel Prods. Inc., Grandview, MO 84030-3199 ............. , ......... . 
tTorwico Elctrns. Inc., Lakewood, NJ 08701 ............................ .. 
tTrans American Transformer, E Setauk~ NY 11733 ................. .. 
tWirebenders,'lnc., Phoenix, AZ 8S021-2824 ............................ . 

Chokes, Waveguide-3450 

618-262·5121 
301-860-0300 
816-761-6314 
908-364-1800 
516-928-0762 
602·861-1856 

t Power Magne· Tech Corporation, Perth Amboy, NJ 08861, 908-826-4700 ..•••• 
A'2371 

t Airtron, Litton Industries, Inc., Morris Plains, NJ 07950 ................... 201·539-5500 
Lectronic Research Labs, Inc., Camden, NJ 08104 ...................... 609-541·4200 

tMaury Microwave Corp., Cuc,,",,?nga, CA 91730 ........................ 714-987-4715 
§ Microwave Development Laboratories, Natick, MA 01780 ............... 508-655-0060 
t Premier Microwave, Port Chester, NY 10573 .................. . . . . . . . . . . 914-939-8900 
t Reeve Electronics, Mellish E Murray, ChiCago, IL 60612 ...•............ 312-670-0150 

§t Systron-Donner Microwave Div., Sylmar, CA 91342 ..................... 818-362-9900 

Chokes (MIL)-2440 - See Vol. B 

Choppers-Also See Light Choppers-40SO - See Vol. D 

Choppers (MIL)-2440 - See Vol. B 

Circuit Analyzers - See Testers, Signal Tracing (Vol. D) 

Circuit Board Holders, Jig Type - See Holders, Circuit Board (Vol. D) 

Circuit Breakers-4300 - See Vol. B 

Circuit Breakers, Boxes, Panel Boards, Enclosures (MIL)-2440 -
See Vol. B 

Circuit Protectors, PC Mount-4300 ... See Vol. B 

Circuit Testers - See Testers, Signal Tracing (Vol. D) 

Circuits, Hybrid, Custom-3130 
t Aeroflex Laboratories Inc., ARX, Inc., Plainview, NY 11803, 516-694-6700 

. . • . .. . . .. • • .. .. .. • . • .. . • • .. .. • . .. .. • . .. • • .. • • • • .. • • • • • • • • •• A·H20-1721 
CAC Microcircuits Inc., Bel Fuse, Mt. Carmel, IL 62863,618-263-4343 ••• A·1723 

t Datet, Inc., Mansfield, MA 02048-1194,508-339-3000 ••••••••.••••••••• 001159 
t Frequency ElectroniCS, Inc., Mitchel Field, NY 11553, 516-794-4500 ••••• A'l369 

Gordos, A Fllrrt Industries Company, Rogera, AR 72756, 501-636·5000 •• A'1725 
t HEI, Inc., Hybrid Electronics DiY., Victoria, MN 553B6, 612-443'2500 • . • •• Ao l726 

§t Hybrids International Lid., Thick Film Division, Olathe, KS 66062, 913-764-6400 
................................................................. A'1727 

Hybridyne, Inc., Tucson, AZ 85745, 602-629-0001 ••••••••••••••••••••• A·1729 
t ILC Data Device Corp., Bohemia, NY 11716-2482, 516-567-6600 ••••••.• 0'1176 

§t International Sensor Syatems, Inc., Aurora, NE 68818, 402-694-6111 •••• A'1731 
t Interpoint Corporation, Redmond, WA 98073-9705,206-882-3100 

.......................................... A'1732-1733,Oo1810,1819-182O 
ISL Producl8lnl'l, Lid., Syosset, NY 11791·6093, 516-937-3475 ••••••••• A'1734 

t Mini-Systems, Inc., Thick/Thin Film DiVision, North Attleboro, MA 02761, 
508-695-0203 .................................................... A'1955 

t M-Tron Industries, Yankton, SO 57078, 605-865-9321 ••.•.••••••••••••• A·1409 
§ Murata Erie North America, Inc., Smyrna, GA 30080, 404-436·1300 •• A'1736-1738 

§t RCD Components, Ine., Manchester, NH 03109, 603-669-0054 •••••••••• A'1982 
§ Rohm Corporation, Rohm Electronics Division, Antioch, TN 37013, 615-641-2020 

................................................................. A·1742 
State of the Art,lnc., State College, PA 16803-1797, 814-355-8004 •••••• A'1986 
ACC Electronics Company, Echlin Inc., Independence, KS 67301 ........ 316-331-1000 

t Addacon Greensboro, Greensboro, NC 27407 .......................... 919-852-6200 
t Advanced Analog, Intech, Santa Clara, CA 95050 ....................... 408-988-2702 

AEL Defense Corp, Lansdale, PA 19446 ................................ 215-822-2929 
t Aliled-Signal Aerospace Co., Bendix Communications Div., Towson, MD 21204 

....................................................................... 410-563-4000 
tAnalog Devices, Inc., Norwood, MA 02062'9106 ......... "."""'"'''' 617-329-4700 

§t ANZAC, M/ A-COM, Burlington, MA 01803 ............................. 617-273-3333 
Aptek Technologies, Inc, Aptek Mibrosysterns, Deerfield Beach, FL 33442 

....................................................................... 305-421·8450 
Argo Transdala Corp., Clinton, CT 06413-0554 .......................•. 203-669-2233 

t A.S.I. Microsystems, Inc., (Fonnarty Andrich Systems, Inc.), Bohemia, NY 11716 
....................................................................... 516-589-5656 

Aydin Corp., Horsham, PA 19044 ",,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 215-657·7510 
t Aydin Vector Div., Aydin Corp., Newtown, PA 18940-0328 ............... 215-968-4271 

Aztec Industries, Inc., Mesa, AZ 85210 ................... 602-833-3131;800-729-3132 
t Beckman Industrial Corp., Affiliate 01 Emerson Electric Co., Fullerton, CA 92635 

....................................................................... 714-447·2300 
Bosch, Robert, Corp., Broadview, IL 60153 .............................. 708-865-5200 

§ Cennet8k Microelectronics Inc., Sunnyvale, CA 94089 .................. 408-752-5000 
tCTS Corporation, Elkhart, IN 46514 ..................................... 219-293-7511 

EEM 1991 §-Product sold through distributors t-Product meets Mil specs 4>-Rentals #-Value Added Reseller 



Circuits, Hybrid, Custom-3130 (Cont'd) 
tOTS Corporation, Microelectronics business unit, W. Lafayette, IN 47906 

...•..•........•..•......•........•.........................••.•......• 317-463-2565 
Dale Electronics, Inc., Columbus Div, Columbus, NE 68601-3647 ........ 402-563-6506 

§DaIe Electronics, Inc., Nerlolk Div, NorlolkfNE 68701-2242 ...•.......•. 402-371-0080 
t Dansepec Microsystems, Inc., Garden Grove, CA 92641-1428 ..•......•. 714-898-0007; 

800-64-CHIPS 
Dover Electronics Manufacturing, Binghamton, NY 13902-5212 ........... 607-n2-7563; 

. 1-800-PWB-ASSY 
DON SWITCH, Wilmington, MA 01867 ••.•.......................•...... 617-935-6395 
Dyrnec Inc., Winches1er, MA 01890 .......•..•...•..................•... 611-729-7870 
£1ecsys,lnc, Div. 01 C & C Jetronlc, Princeton, NJ 08540 ......•......•.• 609-921-2726 

tElectronic Systems Division, Boeing Defense & Space Grp., Seattle, WA 98124-2499 
.... , .•••••.•••..•.....•••....• " .. . ... •. .•. .•• ..•..•.. ... ... . ... . . . . ... 206-657-7474 

Eltec Instruments Inc., Daytona Bch., FL 32120 .........•.••.....•...... 904-253-5328 
tEMC Technology Inc, Cherry HlI~ NJ 08034 ............................. 609-429-7800 

EVI, Inc., Columbia, MD 21046 ..••......•••••.•.••...•........•.....•.•. 301-290-9550 
t FDK America, Inc., Fuji Electrochemical Co., Ltd., San Jose, CA 95134 .. 409-432-6331 
§ Fujl1su Microelectronics Inc., Integrated Clrcul1s Division, San Jose, CA 95134 

• • . . • • • • . . • • • • • . • . . . • • . . . . • • • • . . • • . • . . • • . • . . . . . . . . . • . . . . . . . . . . • . . . . . . .. 408-922-9000 
GO Intematlonallnc.. Richardson, TX 75085-1198 ...............••..... 214-234-3240 
General Automation, A Dlv. 01789442 Ont Ltd., Ker1l)Iville, Ont, CANADA KOG lJO 

....••••.....••••.........•..•...•.....••.............................. 613-724-1993 
§t General Mircocircui1s, Billerica, MA 01821 .•............................ 508-663-9101 

Gentron Corporation, Soottsdale, AZ 85260 •..•......••... :............. 602-443-1286 
G11/Clrcul1s Div, Leesburg, IN 46536................................... 219-453-3261 
Hokuriku USA Ltd., Morton Grove, IL 60053 .....•..•...........•.....•.. 708-470-6440 

t Hughea Microelectronic Circuits DMsion, Newport Beach, CA 92658-8903 
.....••••.•....•.......••......•......•..••.•.•........................ 714-759-2952. 

t Hybrid Designs, Inc., Costa Mesa, CA 92626 ............................. 714-557-9933 
tHybrid Electronics Corp., Bedford, MA 01730 .•....•..................... 617-275-5350 
t Hycomp. Inc., Mariborough, MA 01752 •.................•............... 509-485-6300 
tHy-Tec Industries, Dlv. of To po Industries, Inc.,Shorehern, NY 11786 ... 516-924-6686 

Intepro Systems Inc., Billerica, MA 01821 . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 508-663-7555 
§ International Rectifier Corp, EI Segundo, CA 90245 ..................... 213-n2-20oo 
§ Intemational Resistive Company, Boone, NC 28607 . . . . . . . . . . . . .. . • . . . .. 704-264-6861 

IXYS Corp., San Jose, CA 95131-1109 .........•..••..................•. 408-435-1900 
tK & M Electronics, w. Springfield, MA.Ol089 .......................•.... 413-781-1350 

KDIITriangle Electronics, Whippany, NJ 07981 .•.....................•. 201-887-5700 
t M.S. Kennedy Corp., Cicero, NY 13039 ............................... ,.. 315-699-9201 

§t Kyocera Northwest, Electronic Components Group, Vanoouver, WA 98661 
· . . • • • . . . . . . . . . . • . • . . . . . • • . • . . . . • • . • . . . . . . . • . . . • . . • . • . . . . . . . . . . . . . . . . . . 206-696-2640 

l.e8ch Corporation, Buena PI<., CA 90622-5032 ......................... 714-739-0770 
, L 11, Inc., carol Stream, IL 60186 •..•..••.•....••...................•.... 708-668-8686 
t Marconi Clrcu~ Technology Corp., Farmlngdats, NY 11735 .. . . . . . . . . . . • . 516-293-8636 

McCoy EIectrontcs Co, A Sub. 01 Osk Industries, Mt Holly Springs, PA 17085 
· ....................................................................... 717-486-3411 

Micro Electronic Technologies, Hopklnoon, MA 01748 .................. 508-435-9057 
t Micro Hybrids, Inc., Medford, NY 11763 ...•.••...•••..........•......... 51 &-732-3446 

Micronel U.s, Vists, CA 92063 ..•.......•.•................... :......... 619-727-7400 
t Micropac IndB, 1i1c., Garland, TX 75040 ................................. 214-272-3571 

Mlcroplex, Inc., Anaheim, CA 92806 .........••..•..•................•... 714-634-1535 
t Micro Systems Engineering, Inc., Lake Oswego, OR 97035 . . . . . . . . . . . . . • 503-635-4016 

Micro Technology Inc., Menomones Falls, WI 53051 ................•... 414-783-6080 
Mini-8ystems, Inc., Sunbett Microatsctronic Division, Dettona, FL 32725 

407-574-0208 
§ M~I Semiconductor Div. of M~I Corp., Kanata, Ont, CANADA K2K 1 X3 

..•.....•••...........•..............•.....•....•..••.•..•............• 613-592-2122 
tModular Devices, ShI~ey, NV 11967 .................................... 516-345-3100 
§ Murata Manufacturing Co, Ltd., Nagaoka-Kyo-Sh~ Kyoto, JAPAN 617 ... 075-951-9111 
t Nate! Engineering Co., Inc., Simi Valley, CA 93063-3449 ................ 805-581-3950' 

NF Electronic Instruments, Costa Mesa, CA 92826 .....•..•.........•... 714-557-1684 
t Northwes1 Microcircui1s, Inc, PhilOmath, OR 97370 ..............•...... 503-929-6424 
§ Optel< Technology Inc, Carrollton, TX 75006 .............. :.:........... 214-323-2200 
§ Opto Technology, Inc., Whe9ling, IL 60090 ....... "...................... 708-537-4277 

Philips Circuit AssembUes:A Division of North American PhiHps Corp., New Berlin, WI 
53151' •..••..•.••...•..•.•..•.•.........•.....•........•.•............ 414-785-6506 

Philips Circuit Assemblies:North American PhiHps Corp., Slatersville, RI 02876-2078 
· . . . . • . • • . • . . . . . . . . • . . . • . . • . . • . . . . . . . . . . • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . 401-762-3600 

t ptezo Technology lno., Orlando, FL 32804 ...........................•.• 407-298-2000 
t Q-Tech Corp., Cuiver C~, CA 90232-3510 ...•..•.. :................... 213-636-7900 
§ Raltron Electronics, Miami, FL 33172 ...............•...•.•............. 305-593-6033 
t Raytheon Co., Microwave & Power Tube Div, .Wattham, MA 02254 ..... 617-899-6400 
t R8slstanee Technology Inc., St Paul, MN 55112 ..................•..... 612-636-9nO 
§ Sanyo Semiconductor Corp., AlIendats, NJ 07401 ....................... 201-825-6060 

Serntech, Newbury Park, CA 91320 ...................•....•...•........ 805-496-2111 
SFE Technologies, San Fernando, CA 91340 ........................... 818-365-9411 
Signatron, A Subsidiary 01 Meteor Communications Corp., lexington, MA 02173 

...........•......•....•.....•...........•................•.........•.. 617-861-1500 
t Sipex Corp., Custom Monolithic Prods. Div, Billerica, MA 01821 ......•.. 508-667-8700 
§ Soshin Electric Co., Ltd, Ots-Ku, Tokyo, JAPAN.... ... .. ... ... .. . .. ..•. (03) 3775-9111 

Sprague Electric Company, Distribution Division, Mansfield, MA 02048-9102 
• • . • . . • • . . • . • . . . . • . . • . . . • . • • • . • • • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .• 508-339-8900 

t Struther&-Dunn, Inc. and Hi-G Co., Inc., Pitman, NJ 08071-0901 ......... 609-589-7500 
Tadiran Electronic Industries, Inc., Port Washington, NY 11050 . . . .. .. ... 516-621-4980 
Taiyo Yuden (USA) Inc., Ariington Heights, IL 60005-4493 ...........•.. 708-364-6104 
Tektronix, Inc., Beave~on, OR 97077 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .. 6OQ-635-9433 

tTeledyne CrystaIonlcs, T!lledyne Industries, Inc., Cambridge, MA,0214O 
...•..•..•.................•.......•................................•.. 617-491-1670 

tTeledyne Microelectronics, Los Angeles, CA 90086 ...... 213-822-8229;213-670-9631 
tTH Electronics, Oram, UT 64058 .•...•.••.....•..................•...... 801-226-1363 

Tocos America, Inc., Tokyo Cosmos Electric Co., Ltd.,.Arlington Heights, IL 60005-3904 
· . • . . • • • . . • • • . • . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 708-364-7277 

tTrend Circui1s, Fremont, CA 94538-6148 .•. ; ..•..................•..... 415-651-1150 
tTRW LSI ProcIucts INC, La Jolla, CA 92038 •...................•.•..... 619-457-1000 
tUn~ Supertek, Inc., San Jose, CA 95131-1101 ...............•.....•.. 408-922-0730 

Vermont Semioonductor, Inc., Williston, VT 05495 .....•.....•........... 802-865-3000 

PRODUCT INDEX & DIRECTORY 
t Voltage,Multipliers, Inc., Visalia, CA 93291 ...•..•.............•..••.••.. 209-651-1402 
t White Technology, Inc., Bowmer Instrument Corp, Phcler1Ix, AZ 85040 •. 602-437-1520 

Circuits, Hybrid, Thick Film-3130 
t AaroIlex LsbOratories Inc.., ARX, Inc., Ptslnvlew, NY 11803, 516-694-6700 

••• _ ••••••••••••••••• _ ••••••••••••• _. _ •••• _ ••••• _ •• _ •••••••• A·1720-1721 
t AMITRON, AmerIcan Mlcrq-Tronlx, Inc., North Andover, MA 01845, 508-686-1862 

'" _ ••••••••••••••••••••• ; ••••••••••••••••••• , •• _ •••••••••• _..... A·1843 
§t Beckman Industrial Corp., AffIliate 01 Emenan Electric Co., Fullerton, CA 92635, 

714-447-2300 .............................................. _ .. ... A.1847 
CAC MIcrocircuits Inc.., Bel Fuse, Mt. Cannel, IL 62863, 618-263-4343 ••• A·1723 

§ Cryclom Company, Lskewood, CA 90711-:;699, 213-665-3536 ••••• A.2086-2092 
DuPont Connector Systems, DuPont Elc:trns., Wilmington,. DE 19880-0019, 

800-237-2374 .......... _ ...................... _ ... .. .. .. .. .. .. ... C·1350 
t Frequency ElectroniCS, Inc., MItChel Field, NY 11553, 516-79 ..... 500 ••••• A·1369 

Gordos, A FUnt Industries Company, Rogers, AR 72756, 501·636-5000 •• A·1725 
t HEI, Inc., Hybrid Electronics Div., Victoria, MN 55386, 612-443-2500 • • • •• A.1726 

§t HybridS International UcI., Thick Film Division, Olathe, KS 66082, 913-764-6400 
• •••••••.•••••. ; ••••••••••••••••••••• _ •••••• , •••• , • • • • • • • • • • • • • •• A·1727 

t Hybrldyne, Inc., Tucson, AZ 85745, 602-629-0001 ••••••••••••••••••••• A·1729 
t ILC Date Device Corp., Bohemia, NY 11716-2482, 516-567-5600 ••• Do1176-11n 

§t International Sensor Syaterns, Inc., Aurora, NE 68618, 402-694-6111 •••• A·1731 
t Interpoint Corporation, Redmond, WA 98073-9705, 206-662-3100 

.................................. _....... A.1732-1733, Do1810,1819-182O 
t MIni-Systems, InC., Thick/Thin Film Division, North Attleboro, MA 02761, 

508-695-0203 ............ _ .......... _ .. • • • .. • • • .... .. .. .. • .... • •• A·1a55 
t M-Tron Industries, Yankton, SD 57076, 605-865-9321 ••••••••• _ • • • • • • •• A.1409 
§ Murata Erie North America, Inc., Smyrna, GA 30080, 404 ... 36-1300 •• A·1736-1736 

§t RCD Componente, Inc.., Manchester, NH 03109,603-669-0054 ••••••• ,.. A·1962 
§ Rohm Corporation, Rohm Electronics Division, Antioch, TN 37013, 615-641-2020 

••••••••.•••••.••••.•••••••••••••••••••••••••••••••••• _ .••••••••• A·1742 
§ Silicon Power Cube.Corp., Long Beech, CA 90805, 213-634-9390 ••••••• 801582 

State oIlhe Art, Inc., Stale CoI18ga, PA .16603-1797, 814-355-8004 
....................................................... A·I986-1986,1991 

ACC Electronics Company, Echlin Inc., Independence, KS 67301 .0 •••••• 316-331-1000 
t Addacon Greensboro, Greensboro, NO 27407 ...•.•.....•.............. 918-852-6200 
t AdVanced Analog, Inteeh, Santa Clara, CA 95050 ..........•............ 408-988-2702 

A E G Corporation, Somerville, NJ 08876-1269 ..... ,................... 908-231-6491 
AEL Defense Corp., Lansdale, PA 19446 ................................ 215-822-2929 

t Ai~ron, utton Industries, Inc., Morris Plains, NJ 07950 ...............•... 201-539-5500. 
§ Allen Bradley Co., Electronic Components Div, A Rockwelliniernational Co, EI Paso, TX 

79936 . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .. 915-592-4686;800-592-4686 
t Allied-Signal Aerospace Co., Bendix Communications Div, Towson, MD 21204 

· . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . • . . • . . . • . . . . . • 410-583-4000 
t Alpha Industries, Inc., Woburn, MA 01801 ....•.........................• 617-935-5150 
t Anelog Devices, Inc., Norwood, MA 02062-9106 ....................•..• 617-329-4700 

§t ANZAC, M/ A-COM, BurUngIon, MA 01803 •..•.................. "...... 617-273-3333 
ApleI< Technologies, Inc., Aplek Mlcrosystems, Deerfield Beach, FL 33442 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .......................... 305-421-8450 
Argo Transdata Corp., Clinton, CT 06413-0554 ........•................ 203-869-2233 

t A.S.I. Mlcrosystsms, Inc., (Formany Andrich Systems, Inc.), Bohemia, NY 11716 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 516-589-5656 

Aydin Corp., Horsham, PA 19044 ............•............•.... ; ....•...• 215-657-7510 
t Aydin Vector Div., Aydin Corp, Newtown, PA 18940-0328 .....•..•...... 215-968-4271 

Aztec Industries, Inc., Mesa, AZ 85210 .................•. 602-633-3131;800-729-3132 
Bosch, Robert, Corp., Broadview, IL 60153 .......................•..••.. 706-865-5200 

§Burr-Brown Corp., Tucson, AZ 85734 ...............•................... 602-746-1111 
California Eastern Leba Inc., Santa Clara, CA 95056-0964 .............. 408-988-3500 
Cermatel< Microelectronics Inc, Sunnyvale, CA 94089 .....•............ 408-752-5000 

tComatel USA, Inc., Danbury, CT 06810 ................................. 203-797-9445 
tOTS Corporation, Elkhart, IN 46514 ..............•..........•........•.. 219-293-7511 
tOTS Corporation, Microelectronics business unit, W. Lsfayatie, IN 47906 

................•...................................................•.. 317-463-2565 
Dale Electronics, Inc., Columbus Div, Columbus, NE 68601-3647 ....... 402-563-6506 
Dale Electronics, Inc., Noriolk Div, Nerlolk, NE 66701-2242 .:........... 402-371-0080 

t Date~ Inc., Mansfield, MA 02048-1194 ................................... 508-339-3000 
t Dansepec Microsysterns, Inc, Garden Grove, CA 92641-1428 ........... 714-898-0007; 

8OQ-64'CHIPS 
Dover Electronics Manufacturing, Binghamton, NY 13902-5212 .......... 607-772-7563; 

l-BOO-PWB-ASSY 
DON SWrrCH, Wilmington, MA 01887 . .. . .. . . .. . . . ... . .•..•. .. ... .. .• .. 617-935-6395 

§Dymec Inc., Winches1er, MA 01890 .....•...........••.................. 617-729-7870 
§t Elantec, Inc., Milp~ CA 95035 .••.........•.•.......... 408-945-1323;60Q-821-7429 

Elecsys,lnc. Div. of C & C Jetronic, Princeton, NJ 08540 ................ 609-921-2726 
tElectronic Systems Division, Boeing Defense & Space Grp., Seattle, WA 98124-2499 

....•.....•..•...............•.........•.•......••..................... 206-657-7474 
Ettec Instruments Inc., Daytona Bch., FL 32120 ..••............••..•..•.. 904-253-5328 

t EMC Technology Inc, Cherry HiI~ NJ 08034 . . . • . . . . . . . . . . . . . . . . . . . • . . • .. 609-429-7600 
EVI, Inc., Columbia, MD 21046 •.....•......•........••......•........... 301-290-9550 

§t FDK America, Inc., Fuji Electrochemical Co, Ltd, San Jose, CA 85134 .. 409-432-8331 
Ferro Corporation, Electronic Materials Div, Sants Barbara, CA 93117-3092 

· . . . • . . . . . . • . . . . • . . . • . . • . . . . . . . . . . . . . . . . . . . . . . • . • . . .• . . . . . . . • . • . . • • . . • . 805-988-5000 
§ Fujitsu Microelectronics Inc., Integrated Circul1s Division, San Jose, CA 95134 

· • . . . . . . . . •• . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . • . • . . •• . . • • . • . . . • . . • . . • • . 408-922-9000 
GO International Inc., Richardson, TX 75085-1198 ......•.........•..•.. 214-234-3240 

§t General Mircocircui1s, Billerica, MA 01821 .. . . •• • . • . . . . . • • . . . . . . . . . .. • • • 508-663-9101 
Gentron'Corporation, ScOttsdale, AZ 85260 .......•............••........ 602-443-1288 
G11/Circuits Div., Leesburg, IN 46536................................... 219-453-3261 
Hokurlku USA Ltd., Morton Grove, IL 60053 .......•..•.........•..••.••. 709-470-8440 

t Hughes Microelectronic Clrcul1s Division, Newport Beach, CA 92658-8903 
....•......•..........•.......•..•.....••..•..•.•••.•.........••.....•. 714-759-2952 

t Hybrid Electronics Corp, Bedford, MA 01730............................ 617-275-5350 
tHy-Tee Industries, Div. ofTopo Industries, Inc., Shoreham, NY 11786 •.. 516-924-8686 

Intepro Systems Inc., Billerica, MA 01821 •......•.•....•...••.••..•..••. 508-863-7555 
§ International Rectifier Corp., EI Segundo, CA 90245 ....••.•............. 213-772-2000 
§ International Resistive Company, Boone, NO 28607 ...••..........•..•• : 704-264-6861 

§-'-Product sold through distributors t-Product meets Mil specs <I>-Rentals #-Value Added Reseller EEM 1991 



ISl ProduCts Inn Lid., Syosset, NY 11791-6093 ........................ 516-937-3475 
KDI/Triangle Electronics, Whippany. NJ 07981 ......................•.. 201-887-5700 

t M.s. Kennedy Corp.. Cicero. NY 13039 . . . . . • . . . . . . . . . . . . . . . . . . . . . • • . . • . . 315-699-9201 
§t Kyocera Northwest, Electronic Components GrouP. Vancouver. WA 98661 

· . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • 206-696-2840 
Leech Corporation, Buena PI<., CA 90622-5032 .....•.........•...•.•... 714-739-0770 
L TI. Inc .• Carol Stream, Il 80188 ...................•................•.•• 706-666-8886 

t Marconi Circuft Technology Corp.. Farmingdale. NY 11735 . . ... ..•.. .... 516-293-8636 
McCoy Electronics Co.. A SUb. of Dak Industries, ML Holly Springs. PA 17065 

.....•.............•.....••.......•..........................•.....•... 717-486-3411 
tMicro Hybrids, Inc.. Medford, NY 11763 ................................. 516-732-3448 

Mlcronel U.s, Vista. CA 92063 .......................................... 619-727-7400 
t Micropac Inds.. Inc., Garland, TX 75040 ..•......•..•.................... 214-272-3571 

Microplex.lnc.. Anaheim, CA 92806 ........•...............•... , ........ 714-634-1535 
t Micro Systems Engineering. Inc.. Lake Oswago. OR 97035 ..•.. . . . . . . . .. 503-635-4016 

Micro Technology Inc.. Menomonee Falls, WI 53051 ........•....•...... 414-783-6080 
Min~Systerns, Inc, Sunbaft Microelectronic Division. Deftona, FL 32725 

407-574-0208 
§ Mftel Semiconductor Div. of Mitel Corp.. Kansta. Ont. CANADA K2K 1 X3 

· . •. . . • •. . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 613-592-2122 
tModular Devices, Shirley. NY 11967 ..............•........•............ 516-345-3100 
§ Murata Manufacturing eo.. Ltd, Nagaoka-Kyo-Shi, Kyoto. JAPAN 617 '" 075-951-9111 
t Natel Engineering Co.. Inc.. Simi Valley. CA 93063-3449 ................ 805-581-3950 

NF Electronic Instruments, Costa Mesa. CA 92626 ...................... 714-557-1664 
t Northwest Microcircuits, Inc, Philomath. OR 97370 ..................•.. 503-929-6424 

Ohmtel< Inc.. Vishay. Niagara Falls, NY 14304 ........................... 716-283-4025 
Opto Technology. Inc.. Wheeling. IL 80090 •............................. 706-537-4277 
Philips Circuft Assamb6es:A Division of North American Philips Corp .• New Berlin. WI 

53151 ............•..•.....••......................................... 414-785-6506 
Philips CircuK Assamblies:North American Philips Corp, Slatersville, RI 02876-2078 

· . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . • . . . . . •. . . . . . . . . . . . . • . . . . . . . .. 401-762-3800 
t Piezo Technology Inc .• Orlando. FL 32804 .............................• 407-298-2000 
to-Tech Corp.. Culver CKy. CA 90232-3510 .....•....................... 213-836-7900 
§ Raltron Electronics, Miami. FL 33172 ..................................• 305-593-6033 
t Raytheon Co, Microwave & Power Tuba Div .• Waftham. MA 02254 ..... 617-899-8400 
tResistance Technology Inc.. St Paul. MN 55112 ......................•. 612-636-9770 
§ Sanyo Semiconductor Corp, Allendale, NJ 07401 ..•.................... 201-825-8080 

Semtech. Newbury Park, CA 91320 ..................................... 805-496-2111 
Semtech Corpus Christi. Semtech Corporation. Corpus Christi. TX 78410 

.. . .. . ..• . . .. . . . . .• .. . . .•..•. . .. .•. . .. . . .. . . . . . . . •. ... .. ... .. . . . . . . . ... 512-289-0403 
§tSilicon General. Garden Grove, CA 92841 ........................... , .. 714-898-8121 
§t SoIKron Devices, Inc.. Semiconductor Group. Riviera Beach. FL 33404-9978 

· ....................... '.' . . .. . . .. . .•.. .. . .•..• .. .. . .. .. 407-848-4311 ;800-888-8763 
§ Soshin Electric Co., Lid., Ota-Ku. Tokyo. JAPAN. ..•. .•.. .... ... . . . .. . .. (03) 3775-9111 

Spectrum Control. Inc., Erie, PA 16505 .................................. 814-455-0966 
Sprague Electric Company. Distribution Divlsion. Manstield, MA 02048-9102 

· ............................................. ! ........ : . . . . . . . . . . . . . . . 508-339-8900 
tStruthers-Dunn, Inc. and H~G Co .• Inc, Pftman. NJ 08071-0901 ......... 609-589-7500 

Tadiran Electronic Industries. Inc., Port Washington, NY 11050 .•..•..... 516-621-4980 
Taiyo Yuden (USA) Inc.. Arlington Heights, IL 60005-4493 .....•........ 708-364-6104 

§ TDK Corporation of America, Electronic Components & Material. Mount Prospect, IL 
80056 . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . 7.()8-803-61oo 

Techno Division, Dele Electronics. Inc.. Van Nuys, CA 91405-1139 ...... 818-781-1842 
Tektronix. Inc.. Beaverton, OR 97077 .......................•............ 800-835-9433 

tTeledyne Crystaionics, Teledyne Industries, Inc, Cambridge. MA 02140 
................................................................•...... 617-491-1670 

tTeledyne Microelectronics, Los Angeles. CA 90066 ...... 213-822-8229;213-870-9831 
tTH Electronics. Oram, UT 84058........................................ 801-226-1383 

Tocos Americe, Inc.. Tokyo Cosmos Electric Co, Ltd.. Arlington Heights.IL 60005-3904 
............................................•...............•..•....... 708-364-7277 

§ Toko America, Inc., ML Prospect" IL 60056 . .... .. .. .. .. . .. .... .... ...... 706-297-0070 
§tTRW LSI Products INC, La Jolla, CA 92038 ............................ 619-457-1000 

tUnned Supertek, Inc, San Jose. CA 95131-1101 ........................ 406-922-0730 
Vermont Semiconductor. Inc, Williston. VT 05495 .....•...............•. 802-865-3000 

t Whfte Technology. Inc.. Bowmer Instrument Corp.. Phoenix, AZ 85040 .. 602-437-1520 

Circuits, Hybrid, Thick Film, Surface Mount-3130 
t Aerollex laboratories Inc •• ARX,lnc.. Plainview, NY 11803, 516-694-6700 

••••••••• _.................................................. Ao172O-1721 
t AMITRON. AmeriCan Mlcro-Tronlx,lnc •• North Andover, MA 01845,508-686-1882 

••••••••• _ •••••••••••.••••••••••••••••••••••••••••••••••••••••••• A01843 
Backman Induatrial Corp.. AffIliate of Emerson Electric Co .• Fullerton. CA 92635. 

714-447-2300 .................................................... A01847 
CAC Microcircuits Inc •• Bel Fuaa, Mt. Cannal. IL 62863, 618-263-4343 ••• A01723 
Gordos, A Flint Induatries Company. Rogers. AR 72756. 501-636-5000 '.. A01725 

t HEI, Inc.. Hybrid Electronics DIY •• Victoria. MN 55388, 612-443-2500 ., • •• A01728 
§t Hybrids International Ltd •• Thick Film Division. Olathe. KS 66062. 913-764-6400 

••• _ .......... _ ......................... , ...................... _ .. A01727 
t Hybridyne. Inc.. Tucson, AZ 85745. 602-629-0001 •••••••••••• _ • • • • • • •• A01729 

§t International Sensor Syatema. Inc., Aurors. NE 68818. 402-694-6111 •••• A01731 
ISL Products Inl'l. Ltd.. Syoaaat. NY 11791-6093. 516-937-3475 ••••••••• A01734 

§t RCD Componente. Inc.. Manche8ler. NH 03109. 603-669-0054 •••••••••• A01982 
State of the Art. Inc.. State Collage. PA 18803-1797. 814-355-8004 ••• _ •• Ao1986 
ACC EleCtronics Company. Echlin Inc.. Independence. KS 67301 ........ 316-331-1000 

t Addacon Greensboro. Greensboro. NC 27407 ..•............•...•...... 919-852-6200 
t Advanced Analog. Intech. Santa Clara, CA 95050 .........•..........••• 408-988-2702 

AEL Defense Corp.. Lansdale. PA 19446 ................................ 215-622-2929 
Aplek Technologies. Inc.. ApleI< Microsyslem$. Deerfield Beach, FL 33442 

· . . . . • . . . . . . . . . • . . . . . . • . . • . . • . . . . . . . . . . . . . . . • • • . • . . . . . . . . . . . • . . • . . . . . • . 305-421-8450 
Argo Transdata Corp.. Clinton, CT 08413-0554 ....•..•.........•..•.••. 203-669-2233 
Aztec Industries, Inc, Mese, AZ 85210 ................... 802-833-3131;800-729-3132 

§ Carmatek Microelectronics Inc, Sumyvale, CA 94089 .................. 408-752-5000 
Dale Electronics, Inc.. Columbus Div, Columbus, NE 88601-3847 .•..••. 402-583-6506 

t Densepac Microsysterns, Inc.. Garden Grove, CA 92841-1428 .....•..•.. 714-896-0007; 
800-64-CHIPS 

Dover Electronics Manufacturing. Binghainlon. NY 13902-5212 .......... 607-772-7583; 
1-800-PWB-ASSY 

DOW SWITCH. Wilmington, MA 01887 ••.•.••.. . .•. ..•.•...•. . .. ..•..•.. 617-935-8395 
Dymec Inc., Winchester. MA 01890 ..................................... 617-729-7870 
Elecsys,lnc.. Div. of C & C Jetronic, Princeton. NJ 08540 ................ 609-821-2726 

tEMC Technology Inc. Cherry HiI~ NJ 08034 ............................. 809-429-7800 
EVI. Inc., Columbia, MD 21046 •.•....•..•.....•...................•....• 301-290-9550 

§t FDK America, Inc.. Fuji Electrochemical Co., Ltd, San Jose. CA 95134 .. 406-432-8331 
§Fujftsu Microelectronics Inc.. Integrated Circufts Division. San Jose, CA 95134 

· .. . . .. .. . . . . . .. .. . .. . .. .. . .. . .. • .. . .. . .. . . .. . .. .. .. . .. . . .. .. .. . .. .. .. . 408-922-9000 
GC International Inc.. Richardson, TX 75085-1198 ...................... 214-234-3240 
Gentron Corporation, Scottsdale. AZ 65280 ............................• 602-443-1288 
Hokuriku USA Ud., Morton Grove, IL 80053 ...............•............. 708-470-8440 

t Hughes Microelectronic Circufts Division, Newport Beach. CA 92658-8903 
· . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .. 714-759-2952 

t Hybrid Designs, Inc.. Costa Mesa, CA 92626 ..............•.•...•....•.. 714-557-9933 
Hy-Tec Industries, Div. of To po Industries. Inc.. Shoreham, NY 11786 ... 516-924-8666 
IMID Corp, Manchester. NH 03101 ..................................... 603-669-5224 

§ International Resistive CompanY. Boone, NC 28807 . . .. .•. . .. .. . .. .. . ... 704-264-8861 
t K & M Electronics, W. Springfield, MA 01089 ............................ 413-781-1350 

Leach Corporation, Buena Pk., CA 90622-5032 ....................•.... 714-739-0770 
LTI. Inc .• Carol Stream, IL 80188 ...•.................................... 708-868-8886 
Micro Electronic Technologies, Hopkinoon, MA 01748 .................. 508-435-9057 

tMicro Hybrids, Inc.. Medford, NY 11763 ................................. 516-732-3448 
t Micro Systems Engi~ing. Inc., Lake Oswego. OR 97035 .............. 503-635-4016 

Micro Technology Inc.. Menomonee Falls, WI 53051 .................... 414-783-6080 
Min~Systems. Inc.. Sunbeft Microelectronic DIvision, Deftona, FL 32725 

407-574-0208 
§ Mael Semiconductor Div. of Mftel Corp.. Kanata, Ont, CANADA K2K 1 X3 

....................................................................... 613-592-2122 
tModular Devices. Shirley. NY 11967 .................................... 516-345-3100 
t M-Tron Industries, Yankton, SO 57078 ................................... 605-665-9321 

NF Electronic Instruments, Costa Mesa, CA 92626 ...................... 714-557-1684 
Northwest Microcircuits, Inc.. Philomath. OR 97370 ..................... 503-929-8424 

§ Optel< Technology Inc .• Carrollton, TX 75006 .........•............•..... 214-323-2200 
§ Opto Technology. Inc, Wheeling. IL 80090 .............................• 708-537-4277 

PCA Electronics. Sepulveda, CA 91343 ................................. 818-892-0761 
Philips Circuft Assamblies:North American Philips Corp .• Slatersville. RI 02876-2078 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 401-762-3800 
t Pieza Technology Inc.. Orlando. FL 32804 .............................. 407-296-2000 
to-Tech Corp, Culver Cfty. CA 90232-3510 ............................. 213-836-7900 
§ Rallron Electronics, Miami. FL 33172 ................................... 305-593-6033 
t Raytheon Co.. Microwave & Power Tuba DiY, Waftham. MA 02254 ....• 617-899-8400 
§ Sanyo Semiconductor Corp.. Allendale, NJ 07401 ....................... 201-825-8080 

Semtech, Newbury Park, CA 91320 ..................................... 805-498-2111 
§ Soshin Electric Co., Lid., Ota-Ku. Tokyo, JAPAN •................•... '" (03) 3775-9111 

Sprague Electric CompanY. Distribution Division. Mansfield, MA 02048-9102 
· . .. . .. .. . .. . .. . . . . . .. .. . .. . .. .. .. . .. .. .. . .. . . .. .. . .. ... . . . . . . . . . . . . . .. 508-339-8900 

Tadiran Electronic Industries, Inc.. Port Washington. NY 11050 . . .. .. . . .. 516-621-4980 
Tektronix. Inc.. Beaverton. OR 97077 .. .. .. ... .. .. ..... .. .. . .. ... .. ... ... 800-835-9433 

tTeledyne MicroelectroniCs, Los Angeles, CA ~0066 ...... 213-822-8229;213-870-9831 
tTH Electronics, Dram, UT 84058 ............. ........................... 801-226-1383 
§ Toko America, Inc.. Mt Prospect. IL 80056 ... .•..•.. . ... ..•. . .. ... .. .. .. 708-297-0070 
tTrend Clrcufts. Fremont, CA 94538-8148 ............................... 415-651-1150 

Vermont Semiconductor. Inc.. Wilfiston, VT 05495 ..•.................... 802-885-3000 
t Whfte Technology. Inc, Bowmer Instrument Corp.. Phoenix. AZ 65040 .. 602-437-1520 

Circuits, Hybrid, Thin Film-3130 
Aerollex laboratOries Inc •• ARX.lnc.. Plainview. NY 11803. 516-694-6700 

• _ ••••••••••••••••• _........................................ A01720-1721 
t Fraquency Electronics, Inc., Mltchal Field, NY 11553. 516-794-4500 ••••• A01389 

§t Hybrids International Ltd •• Thick Film Division. Olathe. KS 66062. 913-784·6400 
.••••••••••••••••••••••••••••••••••• _ •••••••••••••••••••••••••••• Ao1727 

t ILC Data Device Corp.. Bohemia, NY 11718-2482. 518-567-5600 •• , 001176-1177 
Maret Optical Communications. Inc •• An Amoco Co.. Sente Monica, CA 

90404-4998, 213-828-7496 ........................................ 8 01225 
t Mini-Systems. Inc.. Thick/Thin Film Division. North Attleboro. MA 02761. 

508-695-0203 .................................................... A.l955 
§ Murate Erie North AmerIca, Inc.. Smyrna, GA 30080. 404-436-1300 •• A01736-1738 

Ohmtek Inc., Viahay, NIagara Falls. NY 14304, 716-283-4025 • _ • • • • • • • •• A01967 
§t RCD Componente. Inc., Mancheatar. NH 03109. 603-669-0054 •••••••••• A01982 

§ Rohm Corporation. Rohm Electronics Division. Antioch. TN 37013. 615-641-2020 
• •••• _ •••••••••••• _ ••••••••••••••••••••••••••••••••.••••••••••••• A01742 

State of the Art. Inc •• State College. PA 18803-1797. 814-355-8004 •• A01986.1991 
t Advanced Analog. Intech. Santa Clara, CA 95050 ........ :.............. 406-988-2702 

AEL Defense Corp.. Lansdale. PA 19446 ............. :.................. 215-822-2929 
§ Allen Bradley eo.. Electronic Components Div, A Rockwellintemational Co, EI Paso. TX 

79936 . . . . . . . . . • . • . . . . . . . • . . . • . • . . . . . . • . . . . . . . . . . . • . . .. 915-592-4888;800-592-4888 
t Analog Devlces. Inc., Norwood, MA 02062-9106 ........................ 617-329-4700 

§t ANZAC. MIA-COM. Buriington, MA 01803 .............................. 617-273-3333 
t AS.!. Microsystems, Inc.. (Formerly Andrich Systems, Inc.). Bohemia, NY 11716 

....................................................................... 516-589-5656 
AT&T Microelectronics. Allentown. PA 18103 .................. l-B00-372-2447;ln Can.: 

. 1-800-553-2448 
§t Avantek, Inc.. Milpftas, CA 95035-7492 .•................................ 408-432-3080 

Aydin Corp.. Horsham, PA 19044 ....................................... 215-657-7510 
Aztec Industries, Inc., Mesa, AZ 85210 ................... 602-833-3131;8OQ-729-3132 

§t Beckman Industrial Corp.. Affiliate of Emerson Electric Co, Fullerton, CA 92635 
............................... ......................................... 714-447-2300 

Bosch. Robart, Corp.. Broadview. IL 80153 ............................ ..706-865-5200 
§ Burr-Brown Corp.. Tucson, AZ 85734 ................................... 802-746-1111 

California Eestem Labs. Inc, Santa Clara, CA 95058-0964 .............. 408-988-3500 
§t California Micro Devioes, Inc.. Milpftes, CA 95035 •....•..•.•...••....... 406-263-3214 
tCTS Corporation, Elkhart, IN 46514 ..................................... 219-293-7511 
t CTS Corporation. MicroelectronIcS businass unit, W. Lalayette, IN 47906 

317-483-2565 

EEM 1991 §-ProcIuct sold through distributors t-Procluct meets MIL specs <I>-Rentals #-Value Added Reseller 



Circuits, Hybrid, Thin Film-3130 (Cont'd) 
§t Dale ElectrOnics, Inc., Norfolk Div. Norfolk, NE 68701-2242 •......•..... 402-371-0080 

t Date~ Inc., Mansfield, MA 02048-1194 .....••...••............•.......•. 508-339-3000 
Dover ElectrOnics Manufacturing, Binghamton, NY 13902-5212 .... '" ...• 607-772-7563; 

1-8OO-PWB-ASSY 
DOW SWITCH, WiIrTinglon, MA 01887.................................. 617-(135-6395 
Dymec Inc.. Wlncheater, MA 01890 •.......•.•••....•...•.•...•....•••.. 617-729-7870 

§FuJIsu,Mlcroelectronlcs Inc., Integrated Circuits Division, San Jose, CA 95134 
· • . . • • . . • . • • . . . • . • • • • • • • • . • • • • • . •• . • . . . • . .. • . .. . . • .. • • .. • . . • • . . . . . . . • . . 4Q8.922-9000 

§t General Mlrcocircuits, Billerica. MA 01821 .............................. 5Q&.663.9101 
Gentron Corporation, Scottsdale, AZ 85260 ............................. 602-443-1288 
Hokuriku USA Ltd., Morton Grove, IL 60053 ............................. 708-470-8440 

t Hughes MIcroelectronic Circuits Division, Newport Beach, CA 926~903 
• • . • . • . • • • . • . . • • . •• • •• • • . . . • ••• • . . . • • . . • • • . . . . . . . . . . . • . . • . . • . . . • . . . . . .. 714-759-2952 

tHybrid Designs.InQ, Costa Mesa. CA 92626 ............................ 714-557-9933 
tHybrid EIecIronIcsCol'p.. Bedford, MA 01730 ............................ 617-275-5350 
t Hycomp. Inc.. MarlbOrough, MA 01752 .................................. 5os,485-63OO 
§ JCO.RALL Y Corporation, Palo AKo, CA 94303 . .. .. .. .. .. . .. . .. .. . . . . . ... 415-855-9900 
§ Intefnational Aeslstive Company, Boone, NC 28607 . . .. .. ....•. .. ..•.. .. 704-264-8861 

Irrtemational Sensor Syalems, Inc.. Aurora, NE 88818 .................•. 402-894-6111 
KDI/Triangle EleCtronics, Whippany, NJ 07981 .......•................. 201-887-5700 

t M.8. Kennedy CoI'p.. Cicero, NY 13039 ......... . .. .. .. . .. .. .. .. .. .. .. .. . 315-699-9201 
§t Kyocera Northwest, Electronic Components Group. Vancouver, WA 98881 

.............. .'. . .. .. . .. .. .. .. .. .. .. .. .. .. . .. . . .. . .. . .. . .. .. . .. .. . .. .. . 205-695-2840 
t Marccni Circuh Technology CoI'p.. Farmingdale, NY 11735 . . . . . . . • . . . . • • 515-293-8836 
tMlcro Hybrida, Inc.. Medford, NY 11763 ................................. 515-732-3446 
t Micro Networks, Uni1rode CorporatIon, Worcester, MA 01606 ...•......• 505-652-5400 
tMlcropac 1nds.,1nc.. Garland,TX 75040 ................................. 214-272-3571 
t Micro Syalems Engineering. Inc., Lake Oswego, OR 97035 •... . . . • . . • . .. 503-635-4016 

Mini-Syatems. Inc.. Sunbelt Microelectronic Division, DaHone, FL 32725 
· ..............•......•...•.•..••....................... '. . . . .•. . .. . . ..• 407-574-0208 

tModular Devices, Shirley, NY 11967 .................................... 515-345-3100 
t Natel Engineering Co., Inc.. Simi Valley, CA 93063-3449 ................ 605-581-3950 

NF Electronic Ins1rumants. Costa Mesa, CA 92626 ..•.... ,'.............. 714-557-1684 
PhIHps Circuh Assembnes:North American Philips Corp. Slatersville, AI 02875-2078 

..................................................................... " 401-762-3800 
§ RaI1ron Electronics, MIarn~ FL 33172 ................................... 305-593-6033 

Serntech, Newbury Park, CA 91320 .. .. .. .. .. .... .. .. . .. . .. .. . .. .. . .. .. • 805-495-2111 
t Slpex Corp.. Custom MonoIhhic Prods. Dlv., Billarica, MA 01621 ...••..•. 508-667-8700 

§t SoRtron Devices, Inc.. Semiconductor Group, Riviera Beach, FL 33404-9978 
...................................................... , .. 407-845-4311 ;800-888-8763 

Stallallinc., Cranston, AI 02910 ......................................... 401-461-5554 
Taiyo Yuden (USA) Inc.. ArlIngton Heights, IL 60005-4493 •...••..••.... 705-364-6104 
Tektronix, Inc.. Beaverton, OR 97077 •...•.••.•. , ..... , ..•.. ,. " .. . . . .•.. 800-835-9433 

tTeledyne Microelectronics, Los Angeles, CA 90066 ...... 213-822-8229;213-870-9631 
§tlAW LSI Products INC., La Jolla, CA 92038 ............................ 619-457-1000 

Vermont Semiconductor, Inc., Williston, VT 05495 •. . . . . . . . . • . . . . . . . . . . • . 802-865-3000 

Circuits, Hybrid, Thin Film, Surface Mount-3130 
Aerollex LabonItorleelnc., AAX,lnc., Platnvlew, NY 11803, 518 .... -6700 

•.••••••••••••••••••••••••••.•••••••••••••.••••••••.•.•••••• Ao l72D-1721 
§t Hybrids international UcL, thick Film Division, Olathe, KS 86062, 913-764-6400 

••••••••••••••••••••••••••••.••••••••••.•••••.••••••••••.••••.•••• Aol727 
ISL Produ~ Int'l, Ltd., Syoa.t, NY 11791-6093, 516-937-3475 ••••••••• Ao l734 

§t ReD Components, Inc., Manche8ter, NH 03109, 603-869-0054 •••••• ,... Ao1982 
State 01 the Art, Inc., State Collage, PA 18803-'1797, 814-355-8004 •• Ao l986,1991 

t Advanced Analog, Intech, Santa Clara, CA 95050 .....•.........•....... 408-988-2702 
AEL DaIensa CoI'p.. Lansdale, PA 19446 ................................ 215-822-2929 
AT&T Microelectronics, Allentown, PA 18103 •.•••.•..•........ 1-800-372-2447;ln can.: 

, 1-800-553-2448 
§t Avantek, Inc.. Milpitas, CA 95035-7492 ......••........................•. 4Q8,432-3080 

Ailec Industries, Inc., Mesa, AZ 85210 ................... 802-833-313t;800-729-3132 
Beckman Industrial Corp., Affiliate 01 Emerson Electric Co., FuHerton, CA 92635 

........... : ................................... ,....................... 714-447-2300 
§t California Micro Devices, Inc.. Milpitas, CA 95035 ...•................... 4os,263-3214 

§ Dale Electronics, Inc., Norfolk Div. Norfolk, NE 68701-2242 ............. 402-371.-0080 
Dover Electronics Manufacturing. Binghamton, NY 13902-5212 .......... 607-n2-7563; 

1-800-PWB-ASSY 
DOW SWITCH, Wilmington, MA 01867 .........•.......•..•............• 617-935-6395 
Dymec Inc. Winchester, MA 01890 .........•....•........•...•......... 617-729-7870 

§ Fujitsu Microelectronics Inc., Integrated Circuits Division, San Jose, CA 95134 
· . . . . . .. . . .. .. . . . .. . . .. . .. . .. . .. . .. . . .. .. . .. .. .. . . . . .. . . .. .. . . . .. .. . . .. 405-922-9000 

Gentron CorporatiOn, Scottsdale, AZ 85260 ...............•............. 602-443-1288 
Hokuriku USA Ltd., Morton Grove, IL 80053 ............................. 708-470-8440 

t Hughes Microaiectronic Circuits Division, Newport Besch, CA 92655-8903 
........•................•.........•..................................• 714-759-2952 

Hybrid Electronics Corp. Bedford, MA 01730............................ 617-275-5350 
§ JCO.RALL Y Corporation, Palo AHo, CA 94303 .. .. .. .. .. .. .. .. .. . .. .. . ... 415-856-9900 
§ International Resistive Company, Boone, NO 28607 . . . . .. . .. . .. . . .. . . . .• 704-264-8861 
t Micro Syalems Engineering, Inc., Lake Oswego, OR 97035 .............. 503-635-4016 
t Modular Devices, Shirley, NY 11967 .................................... 515-345-3100 

Philips CircuH Assemblies:Norlh American Philips Corp.. Slatersville, RI 02875-2078 
.. . .. . . .. . .. . .. . . .. . . . .. . .. .. .. . . .. .. . . . . . .. . . . . . . . . . . .. . . .. . .. . .. . .. ... 401-762-3800 

Semtech, Newbury Park, CA 91320 ............•........................ 805-495-2111 
tTeledyne Microelectronics, LOs Angeles, CA 90066 ...... 213-822-8229;213-870-9631 
tTrend Circuits, Fremont, CA 94535-6148 .......... '.' . . . . . .. . .. .. . . . .. .. 415-651-1150 

Vermont Semiconductor, Inc. Williston, VT 05495 . . . . . . . . . . . . . . . . • . . . . .. 802-865-3000 

CirCUits, Integrated - See Integrated Circuits (Specific Types) (Vol. A) 

Circuits, Printed Flexible-1700 - See Vot. C 

Circuits, Printed, Multilayer-1700 - See Vot. C 

CirCUits, Printed, Rigid, One & Two Sided-1700 - See Vot. C 

Circuits, Printed (With Components) - See Cards, Linear Function 
(Vol. D) 

PRODUCT INDEX & DIRECTORY 
Circuits, Thick Film, Thin Film - See Circuits, Hybrid (Vol. A) 

Circulators, Ferrite-3450 
§t TRAK Microwave Corp-, Tampa, FL 33834, 813-884-1411 •••••••••• Ao l832-1833 

t Amn, Litton Industries, Inc. Morris Plaine. NJ 07950 ................... 201-539-5500 
tAipha Industries, Inc.. Woburn, MA 01801 ............................... 617-935-5150 

§t FDK Americs, Inc.. Fuji Electrochemical Co., Lid., San Jose, CA 95134 •.. 408-432-8331 
§ FEI Microwave, Inc. Frequency EleCtronics, Inc.. Sunnyvale, CA 94086 •. 4os,732-0880 

Hewlell-Packard Co., Cupertino, CA 95014 ... ••. ..•. . .. . •. . •• ••. .•. ..••• 8OQ-752-0900 
International Telecommunications Components, Inc.. Deer Park, NY 11729 

........................... ,........................................... 515-243-1444 
Lectronlc Research Labs., Inc.. Camden, NJ 08104 .......•....•....•..•. 609-541-4200 

t Lora! Microwave Narda, Hauppauge, NY 11788 • .. . .. .. .. .. . .. .. .. .. .... 515-231-1700 
t Loral Microwav&-Narda West, San Jose, CA 95112-4210 ..•..•.•..•..•. 408-435-4400 
t MIA COM LId., BedIordshlre, ENGLAND LU5 4SX, England . .•. .. .. ••.. 44(582)471200 
tMaury Microwave Corp. Cucamonga, CA 91730 ........................ 714-987-4715 
tMerrimac Industries, West caldwel~ NJ 07008 .......................... 201-575-1300 

Microwave Deveiopment Laboratories, Natick, MA 01780 •.............. 508-855-0080 
tMhec Electronics, Pointe Claire, QUEBEC, CANADA H9A 3X3 •..•..•... 514-694-6688 
tPremier Microwave, Port Cheater, NY 10573 ............................ 914-939-8900 

Pro Com Technology Inc. Farmingdale, NY 11735 .•..... 515-293-4443;8OQ-762-3785 
tRayiheon Co. Microwave & Power Tube Div. Waltham, MA 02254 ..... 617-899-8400 

Relm Communications, Inc., Indianapolis, IN 46226 •...•......•.•...••.• 317-545-4281 
§t Sinclair Radio LabOraIories Lid., Aurora, ONT. CANADA L4G 3G9 .•.... 415-727-0165 

t ST Microwave Corp.. Sub. of Signal Technlg. Corp.. Sunnyvale, CA 94086 
. . . . . • . • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . •.. • . . . . . . • . . . . . • . . . . . . . . . . . .• 408-730-6300 

§t Syatron-Donner Microwave Div. Sylmar, CA 91342 ..................... 815-362-9900 
tTeiedyne MicroWave, Mountain View, CA 94043 ........................ 415-965-2211 
t.TRAK Microwave Ltd., TRAK MIcrowave Corp, Dundee, SCOTLAND DD2 lTY 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 44-382-561509 
t UTE Microwave, Asbury Park, NJ 07712 ................................ 9Q8,922-1009 

Clamps & Clips, Cable-Also See Wire & Cable Ties-2500 - See 
Vot. C 

Clamps & Clips, Component-2500 - See Vol. C 

Clamps & Clips, Ground-2500 - See Vol. C 

Clamps, Synchro & Servo-2500 - See Vol. C 

Clamps (MIL), Cable-2440 - See Vot. B 

Cleaners,Magnetic Medium-1600 - See Vot. C 

Cleaners, Ultrasonic-4100 - See Vot. D 

Cleaners & Degreasers, Machine - See Machines, Cleaning & 
\ Degreasing (Vol. D) 

Cleaners & Solvents-1600 - See Vot. C 

Clean Room Design &Construction-4100 - See Vot. D 

Clean Room Equipment & Supplies-2550 - See Vot. D 

Clips, Alligator-2100 - See Vot. C 

Clips & Holders, Fuse-Also See Panels, Fuse-4300 - See Vol. B 

Clips, Battery-2100 - See Vot. C 

Clips, Board, Harness-1700 - See Vot. C 

Clips, Breadboard-4200 - See Vot. C 

Clips, Fahnestock-2100 - See Vot. C 

Clips, LED - See Retainers, Transistor & Diode (Vol. C) 

Clips, Logic Test-2900 - See Vot. D 

Clips, Test-2100 - See Vot. C 

Clips, Transistor & Diode - See Retainers, Transistor & Diode (Vol. C) 

Clips (MIL), Electrical-2440 - See Vot. B 

Clocks, Time Keeping - Also See OSCillators, Clock-2200 - See 
VoI.D 

Clocks & Controllers, Thermal-2200 - See Vol. D 

Clutches, Friction-3500 - See Vol. B 

Clutches, Magnetic-3500 - See Vot. B 

Clutches, Positive-3500 - See Vol. B 

Coating Services - See Services, Coating (Vol. D) 

Coatings, Antistatic-1600 - See Vot. C 

Coatings, Compounds; Lubricants, etc., Heat Conductive-1600 -
See Vot. C 

Coatings, Conductive, Electric~1600 - See Vol. C 

Coatings, Corrosion Resistai'lt-1600 - See Vot. C 

§-Product sold through distributors t-Product meets MIL specs <p-Rentals #-Value Added Reseller EEM 1991 
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Coatings, Electromagnetic Wave Absorbing-1600 - See Vol. C 

Coatings, Fungicidal-1600 - See Vol. C 

Coatings, High Temperature, Ceramic, Plasma Spray - See 
Services, Coating (Vol. D) 

Coatings, Insulating-3100 - See Vol. C 

Coatings, Moisture Repellant & Waterproofing-1600 - See Vol. C 

Coatings, Protective-1600 - See Vol. C 

Code Actuated Switches - See Switches, Data (Vol. D) 

Code & Tab Markers - See Wire Markers (All Types) (Vol. C) 

Coded Discs, Optical - See Encoders, Shalt Angle, Optical (Vol. 8) 

Coder/Decoders - See Converters (Vol. 0) 

Coders, AF-1300 - See Vol. 0 

Coders, Telephone, Dial-1900 - See Vol. 0 

Coders, Transponder-3450 
Ohmne Manufacturing Co., Skokie, IL 60076 ................ . 

§t Seaboard Electronics, New Rochelle. NY 10805 ....................... . 
§tVega Precision Labs., Vienna. VA 22180 ............................... . 

708-675-2600 
914-235-8073 
703-938-6300 

Coil Assemblies & Forms-Also See Bobbins, Winding, Coil 
& Transformer-1800 

Automatic Coil Corp., A OSG Company, Miami, FL 33147, 305-696-6660 •.•... 
A'1159 

caddell-Burns Mfg., Mineola, NY 11501-3508, 516-746·2310 .~..... A'1172,1174 
Custom Colis Inc., Alcester, SO 57001, 605·934-2460 .•••••••••••••.••• A'2197 
EWC, Inc., Englishtown, NJ 07726, 908-446·3110 .••••..•• .•.•• .•.••••• A·1201 

§ Frontier Electronics, Chatsworth, CA 91311, 810·709-9888 .••••.•.•..•• A'1206 
Lodestone PacHic, Anaheim, CA 92807,714-630·1343 ••••.•.••••. A·1210·1211 
Magnelab, Boulder, CO 80301·4696, 303-442-6700 ••.••••.•• A'1209,2253,2257 
Magnoa, Hudson, MA 01749, 508·562-1173 .••••.•••..•.•.•.••.•.•.•.• 001291 
Prem Magnetics, Inc., McHenry, IL 60050, 815-385·2700 •.•.•• A'1250-1253,2383 
Ranco ElectroniCS, Inc., Deer Pic., NY 11729, 516-586-5566;1-800-645·5828 

••.•.••••••••.•••.•••••.•••••.••.•.••••••••••••.•••••••••.•.••••• A'1260 
Stsndex Electronics, Stsndex International, Cincinnati, OH 45209, 513-871-3777 

· •.•.••••••.•.••••••.. •.••••..••••.•••.•••••••••••.•.••••.•• A'1262,1265 
tTorotef Prods. Inc., Grandview, MO 64030-3199, 816-761·6314 •••••.•••• A'1276 

Wilco Corp., Indianapolis, IN 46268, 317-293-9300 •• ••.•••. .•.••.. A·128G-1283 
t Apollo MagnetiCS Corp., Los Angeles, CA 90057 ........................ 213-381·2500 

APX-Ars!an Products, Hicksville, NY 11801 ..•.......................... 516-433·1313 
§t Aydin Corporation (West), San Jose, CA 95119-1371 ................... 408-629-1100 

Bslllnds., J. W. Miller Div., Gardena, CA 90247-1059 .................... 213-515·1720 
t BG Electronics, EPC Corp .• Mt Vernon, NY 10550-4430 .....•...... ,... 914-564-5591 

Gaddall Coil Corp., Middletown Springs, VT 05757 ...................... 802-235-2019 
Cardinal Contror Co, Kensington, CT 06037 ............................ 203-828·6379 
Charles Inds. Ltd., Charles Center, Rolling Meadows, IL 60008 .......... 70&806-6300 
Chloride Electro Networks, Chloride Power Electronics, Inc., Caledonia. NY 14423 

· . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 716-538-4421 
§ Communication Devices, Inc., Scarborough, Ont, CAN M1 B3R6 . . . . . . . .. 416-292·4463 

Cortec, Inc., Huntington Bch., CA 92649 .....•...............•. . . . . . .. . .. 714-897-2529 
Cosmo Corporation, Cleveland, OH 44109 .............................. 218-861·5594 

tCramer Coil & Transformer Co.. Inc.. Saukville, WI 53080 .. 414-284-9425;414-377-7040 
Custom Bobbin Windings, A & K Corporation, Zanesville, OH 43702·2369 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 614-452-6973 
§ Dale ElectroniCs, Inc., Yankton Div., Yankton, SO 57078-0180 .....•..... 605-865-9301 
t DeRa Products Corporation, Fremon~ CA 94538 ........................ 415-770-0660 

Douglas Randall, Pawcatuck, CT 06379 ................................ 203-599-2075 
Dynacasl Inc.. Yorktown Heights, NY 10598 ............................ 914-962-6300 
Electro Assemblies Corp., Northbrook, IL 60062-2319 ................... 708-498-6520 

§t Electrol)1ech;lnc., Kearny. NJ 07032 .................................... 201·997·0950 
Electronetics,lnc., Everett, WA 98204 ............•...................... 206-355-1855 
Endicott Coil Co., Inc., Binghamton, NY 13905 ... '....................... 607·797·1263 
GC International Inc, Richardson, TX 75085·1198 ...................... 214-234·3240 
General Vibrations MIg. Co .• Manchester, CT 06040 . . . . . . . . . . . . . . . . . . . .. 203-646-0090 

§t Gowanda Electronics Corp., Gowanda. NY 14070 ....................... 716'532-2234 
Grand Transformers, Inc., Grand Haven, M149417 ...................... 616-642-5430 
Integrity Technology Corp., Santa Clara. CA 95050 ... : ....... " . . . . . •. .. 408·262·8640 

§tJaico Products, Jaidinger Mig. Co, Inc, Chicago,lL 60622 .............. 312-421-1090 
§ Katronic Elektronic Ges.m.b.H, AUSTRIA .......... " .. . ... . . . .. . . . . . . . . ... 04762-5340 

§t Krystinel Corp., Paterson, NJ 07509 . ... .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . ... 201-345-8900 
Leecraft Industries Ltd., Scarborough, Ont, CANADA M1 B 3R6 . . . . . . . . . . 416-292-4463 

t Magnetic Component Engineering Co, Culver City, CA 90230 . . . . . . . . ... 213-398-4761 
t Magnetlco Inc., Holtsville, NY 11742 ....................•............... 518-664-1166 

MCI Transformer Corporation, Babyion, NY 11704 ........•............. 516-587·0510 
Micrometals, Anaheim, CA 92807 ........................ 714-630-7420;800-356-5977 
Miles Platts Inc., Elk Grove Village, IL 60007 ..............•........... 1-708-364-0363 
Mutti Products International, Wesl Paterson, NJ 07424 .................. 201-890-1344 
Necoa.lnc., Niltoku Engineering Group, BaHimore, MO 21237 ........... 301-574-4960 

tOga/lala Elctms., Div. Arnold Engrg. Co., Ogallala. NE 69153 ...... ' ...... 308-284-4093 
t Ohm~e Manufacturing Co., Skokie, IL 60076 ............................ 708·675-2600 
t PCA ElectroniCS, Sapulveda. CA 91343 .................. ;.............. 818-892·0761 
t Perrnaluster, Inc., Burbank, CA 91504 .................... 213-849-4543;213-649-6454 

Piconics, Incorporated, Tyngsboro, MA 01879 ......................•.... 508-649-7501 
Plastron Corp., Bsnsenville, IL 80106 ................................... 708-595-2212 

t Power Magn&-Tech Corporation, Perth Amboy, NJ 08861 ............... 908-828-4700 
§t Powertron Corp, Sparta, NJ 07871 ..................................... 201-579-5599 

Precision Paper Tuba Co, Whealing, IL 60090 ..............•........... 708-537-4250 

Coils, AF-1800 
§t PTS Corporation, Bloomington, IN 47401 .............................•. 812-824-9331 
§t RCD Componants, Inc., Manchestar, NH 03109 ...................•..... 603-668-0054 

Shokai Far East Ltd, Peekskill, NY 10566 .............. : ........ , . . . . . .. 914-736-3500 
SinoTECH, Technology Communications Group, Inc.. West Unn, OR 97068 

· . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 503-636-1000 
Staffall Inc., Cranston, RI 02910 .......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 401-461-5554 

tStevens Products, Inc., E. Orange, NJ 07019 ............................ 201-672'2140 
Steward. D. M .• Mfg. Co., Chattanooga. TN 37401 ....................... 615-867-4100 

t TDS, Tang Ind., Elk Grove Yillage, IL 60007 ............ 1-800-323-6646;312-806-7240 
t T electro Systems Corp., Corona. NY 11368 ........•.... . . . . . . . . . . . . . . .. 718-651-8900 

Taka America. Inc, Mt Prospect, IL 60056 .. , ........................... ' 708-297-0070 
Trionics,lnc, 51 Charles, IL 60174 ...................................... 312-232-9117 

t#United States Electronics, Springfield, NJ 07081 ........................ 201-912-0111 
Wabash Magnetics, Kearney-National Inc, Huntington, IN 46750 " ... . .. 219-358-8300 
Wontronics, Los Angeles, CA 90039 .................................... 213-860-6230 

§t Zambre Co, Inc., Mountain View, CA 94043 ...................... . ... ... 415-968-9176 
t ZMAN MagneticS, Ken~ WA 98032 ..................................... 206-251-8064 

Coil/Lens Aligners, Micropositioner-1800 
tCELCO, Mahwah, NJ 07430 ....................................... . 201-327-1123 

Coil Standards - See Standards, Inductance (Vol. D) 

Coil-Winding Equipment - See Machines, Coil Winding (Vol. 0) 

COils, AF-1800 
t Automatic Coil Corp., A OSG Company, Miami, FL 33147, 305-696-6660 

• •••••••••••••.•••••••••.••••••••••.•••.••••.•.••.•••.• A'1159-1161,1183 
Caddell-Burns Mfg., Mineola, NY 11501-3508, 516-746·2310 •••••••••.•• A'1172 
EWC, Inc., Englishtown, NJ 07726, 908-446-3110 • • • • • • • • • • • • • • • . • . • • •• A'1201 

§t Microtran Co. Inc., Valley Stream, NY 11582, 516-561-6050 .• ••••••. ..•• A'1212 
North Hills ElectroniCS, Glen Cove, NY 11542, 516-671-5700 _........... A'2310 

t Pico ElectroniCS, Inc., ML Vernon, NY 10552, 914-699-5514;800-431-1064 
•.••.•.•••••••••••.•.•.•.••••.•.•••.••••..•••.••••••••••.••••.••• A'1236 

t Power Magne· Tech Corporation, Perth Amboy, NJ 08861, 908-826-4700 •••••• 
A·2371 

Prem Magnetics, Inc., McHenry, IL 60050, 815-385-2700 • • • • • • • • • • . • • • •• A'2383 
§t RCO Componante, Inc., Manchester, NH 03109, 603-669-0054 •.•••••••• A'12M 

Renco electroniCS, Inc., Deer Pk., NY 11729, 516-586-5568;1-800-645-5828 
· ...................................... " • . • • • . • • . • • • . •• Ao1255,1259-1250 

Signal Transformer Co., Inc., tnsileo Corporation, Inwood, NY 11696, 
516-239-5777 •••.•••.••••••••••••••••••• _ • _ • • • •• • • • . • • • • • • • • • • • •• A'2392 

t Stsndex ElectroniCS, Slandex International, Cincinnati, OH 45209, 513-871·3777 
•••••••• _." •••••••••..•.•• _ ...................................... A'12G6 

tTorotel Prods. Inc., Grandview, MO 64030-3199, 816-761-6314 •••••••••• A'1276 
Wileo Corp., Indianapolis, IN 46268, 317-293-9300 ••• • • • • . • • • • • • • • • • • •• A'1280 
American Magnetics, Carterville,lL 62918 .......................•....... 618-985-4838 

t American Trans-Coil Corporation, Richmond Hill, NY 11419-1410 . . . . . .. 718-441-5207 
Apollo Magnetics Corp., Los Angeles, CA 90057 ........................ 213·381-2500 
APX-Arstan Products, Hicksville, NY 11801 ............................. 516-433-1313 

§t Aydin Corporation (West), San Jose, CA 95119-1371 ................... 408-629-1100 
Bsrkshire Transformer Corp, Ken~ CT 06757 ........................... 203-927-3541 

tBourns Instruments Inc., Riverside, CA 92507 ........................... 714'781-5148 
Coast Coil Co., Coast Magnetics, Los Angeles, CA 90016 ............... 213-938-6186 

tCoil-Cl Corp., Bronxville, NY 10708 ................•..................... 914-337-4775 
§ Dale Electronics, Inc.. Yankton Div, Yankton, SO 57078-0160 ........... 605-865-9301 

De Coursey Engineering Laboratory, Culver City, CA 90230 .. . .. . . . . . . .. 213-EX7-9668 
t Detta Products Corporation, Fremon~ CA 94538 ........................ 415-770-0680 
t De Young Mfg., Inc.. Kirkland, WA 98034 " . . . . . . . . .. . . . ... .. . . .. . .. . .•.. 206-823-4798 
tDietz Design, Inc., BeRon, MO 64012 ........•..............•............ 816-331-4911 

Electro Assemblies Corp., Northbrook, IL 60062-2319 . . . . . . . . . . . . . . . . . .. 708-498-6520 
Electrocom Industries, S. Bsnd, IN 46615 ......•........................ 218-232-2743 

tElectronic Transformer Corp., Totowa. NJ 07511 ........................ 201-942-2222 
t ESC Electronics Corp., Palisades PIt, NJ 07650 ......................... 201-947-0400 
t Freed Transformer Co., Inc., Electronic Transformer Corp, Totowa. NJ 07511 

....................•..........................................•....... 201-942·2222 
Gavegan Electronics, Danbury, CT 06810 .......................•....... 203-748-5248 
GC International Inc.. Richardson, TX 75085·1198 ...................... 214-234-3240 

tHlsonic, Inc., Olathe, KS 66061 ........•....................•........... 913-782-0012 
Integrity Technology Corp, Santa Clara. CA 95050 . . .. .. . .. . . . . . . . . . . . .. 408-262-8640 

§t JB Electronic Transformers, Chicago, IL 60647 ...........•............. 312·342-0060 
KGS Electronics, Inc., Pasadena. CA 91103 ............................. 818-798-0786 
Leecraft Industries Ltd., Scarborough, Ont. CANADA M1B 3R6 '" ....... 418-292-4463 
Mag-Con, 51 Paul, MN 55113 ........................................... 612633-8620 

t Magnecomp, Inc., Pickens, SC 29671 ................................... 603-878-4700 
tMagne\ic Component Engineering Co., Culver City, CA 90230 ........... 213-398-4761 
t Magnetico Inc., Holtsville, NY 11742 .................................... 516-854-1186 
t Neshaminy Transformer Corp., Furlong, PA 18925 ...................... 215-794-7411 
t Northlake Engineering, Inc., Antioch,lL 60002 ........................... 708-395-5710 

Oeco Corp., Milwaukie, OR 97222 ...................................... 503-659-7932 
t PCA Electronics, Sepulveda. CA 91343 ................................. 818-892-0761 
t Polyphase Instrumen~ Ft Washington, PA 19034 ....................... 215-643-6950 
t PTC Transformers, Bordentown, NJ 08505 .....•....................... 609-298-8200 

Radio Television Products Corp., Douglas, !>Z. 85607 ................... 602-364-4438 
§tSkyway Magnetics, Warner Springs, CA 92086 .......................... 619-782-3342 

Sprague Electric Company, Distribution DMsion, Mansfield, MA 02048-9102 
· . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 506-339-8900 

§ Tamura Corporation of AmeriCa. Carson, CA 90746-351 B ...... . . . . . . . .. 213-638-1790 
Texas Transformer Corp., Plano, TX 75086 ............................. 214-424-1581 

§t Thordarson Meissner, Components Corp. of Amer., Mt Carme~ IL 62663 
..................•..................................................... 618-262-5121 

§ Taka America. Inc.. Mt Prospect, IL 60056 .............................. 708-297-0070 
tTorwico Elctrns.lnc.. Lakewood, NJ 08701 .............................. 908-364-1800 
tTrans American Transformer, E Setauket, NY 11733 ................... 518-928-0762 

Xylog Corp., Hackensack. NJ 07601 .•.................................. 201-488-4040 
t ZMAN Magnetics, Kent, WA 98032 ..•.................................. 206-2!j1-8064 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller 



Coils, -Antenna (Incl. Loading Type)-1800 

Coils, Antenna (Incl. Loading Type)-1800 
t AutQrnatIc COIl Corp., A DSG Company, MIami, FL 33147, 305-896-6660 •••••• 

A·1158 
Ceddell-Bums Mfg., MlMOIa, NY 11601-3508, 516-746-2310 •••••••••••• Ao1172 

tCommunlcatlon Coli Inc., Chicago, IL 60634,312-637-1333 ••••••••••••• Ao1193 
I'nII1I MagnaUcs, Inc., McHenry, IL 60050, 815-365-2700 •••••••••••.••• , Ao2363 
APX-Aratan Products, Hicksville, NY 11801 ............................. 516-433-1313 

§tAydinCorporation (West), San Jose, CA 95119-1371 ................... 406-629-1100 
tCeddaIl Coil Corp., M'KIdIetown Springs. iIT 05757 '....... ....•........... 802-235-2019 
t Cramer Coil & Transtonner Co., Inc.. Saukville, WI 53060 .. 414-284-9425;414-377-7040 
§DaIa EIecIronics, Inc.. Yankton Div., YanIdon, SO 57076-0180 ........... 605-865-9301 

Electro Assemblies Corp., Northbrook, IL 80062-2319 ................... 706-496-6520 
Leecralt Induslries Ltd., Scarborough, Ont, CAI\!ADA M1B 3R6 .......... 416-292-4463 

t Megnatio Component Engineering Co., Culver C~, CA 90230 . . . . . . . . . . . 213-396-4761 
Renco EIecIronics.Inc.. Deer PIt, NY 11729 ., ......... 516-586-5586;1-800-845-5628 
South American Devalopment Corp.. Poughkeepsie. NY 12590 .......•. 914-452-1305 

§ Toko America, Inc.. Ml Prospect. IL 60056 ...•.... , ... ;.. .. . ... .. ...•. .. 706-297-0070 
tTrans American Transformer, E. Se1aUket, NY 11733, .......... :........ 516-926-0762 

til United States EleCtronics, Springlield, NJ 07081 ....•................... 201-912-{)111 
tWirabenders, Inc.. PhoenIx,AZ 85021-2824 ............................. 602-861-1856 
tZMAN Magnetics, Kent. WA 96032 ..................................... 206-251-8064 

Coils, Broadcast-1800 
C8dc1a1I-Burmi Mfg., Mineola, NY 11501-3508,516-746-2310 ••••••. Aoll72,1177 

t PIco EIaClRlnIcs, Inc., Mt. Varnon, NY 10552, 914-4199-5514;800-431-1064 
•••••••••••••••••••••••••••••.••••••••.••••.••••.•••••.•••••••••• A01236 

t Starldex Electronics, Slandex Intarnatlonal, Cincinnati, OH 45209, 513-871-3777 
••••••••••••••••••••••••••••••••••••.•.••••••••••••••••••••••••.• Ao 1286 

t Automatic Coil Corp., A DSG Company, Miam~ FL 33147 ........•...... 305-696-6860 
§t Aydin Corporation (West). San Jose, CA 95119-1371 ................... 406-629-1100 

§BelllnIIs., J. W. Miller Dlv. Gardena, CA 90247-1059 .................... 213-515-1720 
tCaddeiI Coil Corp.. Middletown Springs, VT 05757 ...................... 802-235-2019 

Coil-O Corp., Bronxville, NY 10706 ..... :................................ 914-337-4775 
§ Dale EIecIronics, Inc., Yankton Div. Yanklon, SO 57076-0180 ........... 605-665-9301 

Leecralt Industries Lid., Scarborough, Ont, CANADA Ml B 3R6 . . . . . . . . .. 416-292-4463 
Permaluster, Inc., Burbank, CA 91504 .................... 213-849-4543;213-849-6454 
Radio Television Products Corp., Douglas, AZ 85807 ................... 802-364-4438 
Renco EIecIronics, Inc.. Deer PI<., NY 11729 ........... 516-586-5586;1-800-845-5628 

§ Toko America, Inc., Ml Prospect. IL 60056 .. . . .. . ... . .. . .. .... . ... .. .... 706-297-0070 
t Trans American TransIofmer, E. Setauket, NY 11733 ................... 516-926-0782 

tllUnHed States Electronics, Springfield, NJ 07061 ........................ 201-912-0111 

Coils, Chip-1800 
Bal Fuse, Janey City, NJ 07302, 201-432..0463 • • • • • • • • • • • • • • • • . • • . • • •• Ae2178 

§ Balllnds., J. W. Millar Dlv., Gardena, CA 90247-1058, 213-515-1720 
••••••••••••••. _ ••.•••••••••.•••.•••••••••••••••.•••••• Ao I164,1166-1169 

BH ElacIronlcs,lnc., Bumsville, MN 55337, 612-894-9590 •••••••••••.•. A01171 
COIlCralt, C8ry,IL 80013,708-639-2361 ••••••••••••••.•••••• AoI187-1189,1192 

tCommunlcation CoIl Inc., Chlcsgo, IL 60634,312-637-1333 .•.••..•••••• A-II93 
§ Dale EIac:tronIcs, Inc., Yankton DIv., yankton, SO 57078..0160, 605-665-9301 

• ••••••••••••••••••••••••.•••••••••••••••••••.••••.•••••••.••.••• Aoll94 
§t Dalavan DIv., American Pracislon 'nds. Inc., E. Aurora, NY 14052.(1449, 

716-852-3800 ••••••••••••••.••••••••••••••.•••••••.••••••.•. Ao1202-1205 
§ GC International Inc., fUchardson, TX 75085-1198, 214-234-3240 • • . • •• •• A01207 
§ Murata Eria North Amarlcs, Inc., Smyrna, GA 30080, 404-436-1300 •• Ao1213,1698 
t Pleo Electronics, Inc., Mt. Vernon, NY 10552, 914-699-5514;600-431-1064 

•••••• ; ••••••••••••••••••••••••••••••••••••...•.•..•...•.•..•.... A01236 
t Plconlcs, Incorporated, Tyngsboro, MA 01879, 506-649-7501 •••••. Aol248-1249 

§t RCD Componente, Inc., Manchaatar, NH 03109,603-689-0054 .•••••••.• A-1254 
Ranoa EIacIronIcs, Inc., Deer Pk., NY 11729, 516-586-5586;1-800-845-5828 

•••••••••••••••••••••••••••••••••••••••••••••.••••••••• Aol255,1258-1260 
§ Spragua-Goodman Elctms., Inc., Garden City Pk., NY 11040, 516-746-1385 

•••••••••••••••.•••••••••••••••••••••••••••••.•••••••••••••••••.• A01141 
Slandax EleCtronics, Slandex Intemational, Cincinnati, OH 45209, 513-671-3777 

• ••••••••••••••••.••••••••••••••••••••••••••••••••••.•••••..••..• Ao1266 
10K Corporation 01 Amarlca, El8cIronic Componants & Materl8l, Mount Prospect, 

IL 80058, 708-803-6100 .................................. Ao l273,I294,1587 
Torolal Prods. Inc., Grandview, MO 84030-3199', 816-761-6314 ••••••••.• Ao1274 
Vamltron Corp., Passive Compa. Group, SL Patersburg, FL 33743, 813-347-2181 

••••••••••••••••••••••••••••••••••••••••.•.••.•.••••••••.•••••••• Aol279 
tEIecIro-FIIms,Inc.. Warwick, RI 02866 ................................... 401-738-9150 

Gow8nda Electronics Corp., Gowanda, NY 14070 . . . . . . . . . . . . . . . . . . . . . . . 716-532-2234 
§t Hybrids International Lid., Thick Film Division, Olathe, KS 66062 ........ 913-764-8400 

Jelhirs Electronics, Nogales, AZ 85621 ................................. 602-281-4925 
§t Krystinal Corp.. Palerson, NJ 07509 " ... , . . .. ..... .. . .... . . . .. .. .... .... 201-345-8900 

§ Laube Technology, Woodland Hills, CA 91367 .......................... 818-703-1188 
LeecraIt lndus1ries Lid., Scarborough, Ont, CANADA MIB 3R6 .......... 416-292-4463 
Mouser Electronics, Mansfield, TX 76063 ............................... SOO-346-6873 

§ Murata Manufecluring Co, Lid., Nagaoka-Kyo-Shi, Kyoto, JAPAN 617 ... 075-951-9111 
§ RF. ElecIronics,lnc., Irvine. CA 92714-5517............................. 714-263-0661 

Sprague Electric Company, Distribution DiviSiOn, Mansfield, MA 02046-9102 
· ...... , ................................................. , ......... " . . 506-339-8900 

t Statoo, Inc., FrankOn PIt, IL 60131 ....................................... 706-671-4206 
tTDS, Tang Ind., Elk Grove Village,IL 60007 ............ 1-6O().323-6646;312-606-7240 
tThinco Div, Hull Corp., Hatboro, PA 19040 ....... , ...................... 215-672-7600 
§ Toko Americs, Inc., Ml ProspacI. IL 60056 .............................. 706-297-0070 
t Trans American Transformer, E. Setauket, NY 11733 ................... 516-926-0762 

§t Vanguard Electronics Co., Gardena, CA 90246 .. .. . . .. . . . .. .. .. . .. . .. ... 213-323-4100 
t ZMAN Magna\ics. Kent. WA 98032 ..................................... 206-251-8064 

Coils, Degaussing-1800 
§ MIcrotran Co. Inc., Vallay Straam, NY 11582, 516-561-11050 •••••.••••••• Ao1212 
§ Walker Sclantllic, Worcaster, MA 01606, 608-852-3674;608-853-3232;800-962-4636 

••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••••• 0 01337 
§t Aydin Corporation (West). San Jose, CA 95119-1371 .................... 406-629-1100 

§ Contact East, N. Andover, MA 01845 .............................. , . . ... 506-682-2000 

t Electronic Transformer Corp., Totowa, NJ 07511 ........................ '201-942-2222 
Eima Engi.-ring, Palo Alto, CA 94303 ................................. 415-494-7303 

t EMS Development Corp., Farmingdale, NY 11735 .... ,................ 516-293-7900 
t Freed Transformer Co., Inc., Electronic Transtonner Corp.. Totowa. NJ 07511 

....•........ , . . .......•. ........ .. .............. ........ . ...... ....... 201-942-2222 
§Go-Thorsen, Rockford, IL 61105-1209 ..................... , ............ 815-966-9661 

LDJ Incorporated, Troy, MI48099-0219 ...........•..................... 313-526-2202 
Leecrafllndus1ries Lid., Scarborough. Ont, CANADA MIB 3R6 ....... . . . 416-292-4463 
Mag-Con,Sl Pau~ MN 55113 ...............•......................•...• 612-633-8820 
Megnetlc Inslrumen1atlon, Indianapolis, IN 46226 •....•................. 317-545-2102 

t Penn-Tran Corp . .sub. 01 Spectrum Elclms. Inc.. WIngate. PA 16880 ...•• 814-355-1521 
Renco Electronics, Inc.. Deer PIc., NY 11729 ........... 516-586-5586;1-800-845-5828 
Skyway Magnetics, Werner Springs. CA 92086 ........................•• 619-782-3342 

§ Thordarson Meissner, Components Corp. 01 Amer. Ml carme~ IL 62863 
· ...........................•...•.•............•....................... 616-262-5121 

t Trans American Transformer, E. Se1aUket, NY 11733 ................ , .. -- 516-926-0782 
ttl Un~ed States Eleclronics, Springfield. NJ 07061 ....................•... 201-912-0111 

Coils, Field-1800 
Albar, Inc., Lynnwood, WA 98036, 206-771-4006;800-822-5227 ••••••••• A02152 
Au10matic Coil Corp., A DSG Company, Miami, FL 33147, 305-696-6660 

••.•••••••• , ••••.•••.••••••.•.•••••••••••••.••••••••••• AoI158-1161,1163 
Magnoa, Hudson, MA 01749,508-582-1173 •••••••••.•••••••••••.••••• 001291 

§ Walker ScIentific, WOrcas1ar, MA 01606, 508-852-3674;608-853-3232;800-e82-4636 
.•••••••• _ .•.•••.••••••••••••••••••••••••••••••••••••.••••••••.••• 001337 

t AP.W. Co., Inc. Rockaway, NJ 07866 ................................... 201-627-0643 
§t Aydin Corporation (West), San Jose, CA 95119-1371 ................... 406-629-1100 

tElectronic Transformer Corp., Totowa, NJ 07511 ........................ 201-942-2222 
t Freed Transformer Co.,Inc.. Electronic Transformer Corp., To1oWa, NJ 07511 

· . . . . . . . . . . . . . . . .. . .• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201-942-2222 
§GC ln1ernationallnc., Richardson, TX 75085-1196 ...................... 214-234-3240 

LDJ Incorporated, Troy, MI 48099-0219 .................................• 313-526-2202 
~It Indus1ries Ltd" Scarborough, Onl, CANADA MIB 3R6 .. , ... ,... 416-292-4463 

t Permalusler, Inc., Burbank, CA 91504 ...... ,." .... ".,.. 213-849-4543;213-849-6454 
tTrans American Transformer, E. Setauket, NY 11733 ................... 516-926-0782 

ttlUniled States Electronics, Springlield, NJ 07061 ., ......... ' ......... ,... 201-912-0111 

Coils, Focusing-1800 
Pram Magnetics, Inc., McHenry, IL 60050, 815-385-2700 •• • • • . • • • • • • • • .• A02383 

§t Aydin Corporaticn (West), San Jose, CA 95119-1371 ........ " ...... ,., 406-829-1100 
tCaco. Mahwah, NJ 07430 ............................................ 201-327-1123 

Custom Coils Inc.. Alcester, SO 57001 ........ , ............... ,......... 605-934-2460 
t Electronic Transformer Corp.. Totowa, NJ 07511 ........................ 201-942-2222 

Elma Engineering, Palo Alto. CA 94303 ., ............................... 415-494-7303 
t Freed Transformer Co. Inc., EleCtronic Transformer Corp., Totowa, NJ 07511 

... , ................... ' .. ' .. .. .. . .. . . . . .. .. . .. . .. .. . . .. .. . .. .. .. .. .... 201-942-2222 
Leecralt Indus1ries Lid., Scarborough, Onl, CANADA Ml B 3R6 .. . . . . . . . . 416-292-4463 

t Ogallala Elclrns., Dlv. Arnold Engrg. Co., Ogallala, NE 69153 ............ 306-264-4093 
tPenn-Tran Corp.,Sub. 01 Spectrum Elclms.lnc.. Wingate, PA 16880 ..... 814-355-1521 

Renco Electronics, Inc.. Deer Pk.. NY 11729 ........... 516-586-5586;1-800-845-5828 
t Stanganes Industries, Inc., Palo Aho, CA 94303 ......................... 415-493-0614 
§ Toko America, Inc., Ml Prospect. IL 60056 ....•........... , . " ., ...... " 706-297-0070 
t Trans American Transformer. E. Se1aU~ NY 11733 ................... 516-926-0762 

Coils, Foil Wound-1800 
t Abbott Technologies, Inc, Transformer DIvision, Sun Vallay, CA 91352, 

818-504-0644;1-800-367-8200;818-841·3630 .•.••••••.••••.•••••.••• A-2134 
Albar, Inc., Lynnwood, WA 98036, 206-771-4006;800-822-5227 ••••••••• A02152 
Automatic Coil Corp., A DSG Company, Miami, FL,33147, 305-896-e&80 •••••• 

Ao1158 
t Communication Caillnc., Chicago, IL 60634, 312-637-1333 • • • • • • • • • . • •. A01193 

EWC, Inc., EngUshtown, NJ 07726, 908-446-3110 •••••••••••••••••••••• Ao1201 
Magna-Power Elactronics, Inc., Whippany, NJ 07961, 201-4211-1197 ••••• 0·1891 
Signal Transformer Co., Inc., Insileo Corporation, Inwood, NY 11698, 

516-239-5777 .................................................... A02392 
t TOroteI Prods. Inc., Grandview, MO 84030-3199, 816-761-6314 ••••.••••• Ao1276 
§Allen Co., Inc., Robert G, N. Hollywood. CA 91605 ....... 816-765-6300; 800-999-3711 

American Magnetics, carterville, IL 62918 . . . .. .. . .. .. . .. . .. .. .... .. .. ... 616-965-4636 
Andover, Inc.. Lalayette,IN 47904 ....................................... 317-447-1157 
Atlas Engi.-ring Corp.. Dorchester. MA 02121 ......................... 617-445-7100 

§tAydln Corporation (West). San Jose, CA 95119-1371 ................... 406-629-1100 
Chloride EIecIro Networks. Chloride Power Electronics, Inc., Caledonia, NY 14423 

.. ... . ... ..... . . . .. . . . ... ..... ... .. . ....... . ..... ................. ..... 716-536-4421 
§ Dale Elecironics, Inc., YanIdon Div., YanIdon, SO 57076-0180 ........... 605-665-9301 
tDeKa Protlucts Corporation. Fremont. CA 94538 ........................ 415-77~ 

Dynage/Power & Magnetics. Division Of Oaldeal. Inc.. Canistota, SO 57012 
........ , .. . . . . . . .. .. . .. .. .. .. .. . .. . .. .. .. . .. .. . . .. . .. .. .. . .. .... 605-296-3482/3467 

Electro Assemblies Corp., Northbrook, IL 60062-2319 ................... 706-496-6520 
Electromech, Inc, Kearny, NJ 07032 .................................... 201-997-D950 
Electro-Pacific, Goleta, CA 93117 ....................................... 805-964-0751 
Elma Engineering. Palo Alto, CA 94303 .............................. ,.. 415-494-7303 

t Femwood Transformer Co., Transistor Devices Inc.. Belvidere, NJ 07823 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .. 906-475-3207 

Leecralt Industries Lid., Scarborough, Ont, CANADA MIB 3R6 .......... 416-292-4463 
t Lenco Elclms., Inc.. McHenry, IL 60050.................................. 815-344-2900 

LEPCO/Leonard Elec. Prods., Brownsville, TX 78521 ................... 512-546-1825 
Mag-Con, Sl Paul, MN 55113 ........................................... 612-633-8820 

t Magnecomp, Inc., Pickens, SC 29671 ................................... 803-876-4700 
t Magnetioo Inc.. Holtsville, NY 11742 .................................... 516-654-1166 
t Neshaminy Transformer Coip., Furlong..PA 18925 ............ ,......... 215-794-7411 
t NWL Transformers, Bordentown. NJ 08505 ............................. 609-296-7300 

Oeoo Corp, Milwaukie, OR 97222 .....................•................ 503-659-7932 
t Ogallala Elclms .• Div. Arnold Eng,g Co., Ogallala, NE 69153 ............ 306-284-4093 
t Osborne Transformer, Detroit, MI46203 ................................ 313-466-9410 
t Parmalustar, Inc., Burbank, CA 91504 .................... 213-849-4543;213-849-6454 

§t Powertron Corp.. Sparta, NJ07871 ........ .. .. . . . .. • . .. .. .. .. .. .. . .. .. . 201-579-5599 

§-Product sold through distributors t-Product meets MIL specs iP-Rsntals #~Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 
t Skyway Magnetics, Warne< Springs, CA 92086.......................... 619-782-3342 
§ Tapecon, Inc., Rochester, NY 14612 ......................... 716-621-8400 

Texas Transtorme< Corp., Plano, TX 75086 ............................. 214-424-1581 
tTorwico Elctrns.lnc., Lakewood, NJ 08701 ............................... 90&-364-1800 
tTrans American Transformer, E Setauket, NY 11733 ................... 516-92&-0762 

t# Unijed States Electronics, Springfield, NJ 07081 ........................ 201-912-0111 
Walker Power, Inc., Warner, NH 03278 .................................. 603-456-3111 

§ Walker Scientific, Worcester, MA 01606 ... 506-852-3674;50&-653-3232;80()-962-4638 
tWirebenders, Inc., Phoenix, AZ 85021-2824.............. ......... 602-861-1856 
t ZMAN Magnetics, Ken~ WA 98032 ................................ .... 206-251-8064 

Coils, Helmholtz-1800 
§ Walker Scientific, Worcester, MA 01606, 508-852-3674;508-853-3232;800-962-4638 

................................................................. 0·1337 

Coils, High a, Low Frequency-1800 
APX-Aratan Products, Hicksville, NY 11801,516-433-1313 ..•. _ ••. A'2168-2169 

t Automstlc Coil Corp., A DSG Company, Miami, FL 33147, 305-696-6660 
....................................................... A'1159-1161,1163 

Caddell-Burns Mfg., Mineola, NY 11501-3508, 516-746-2310 
........................................ Ao1172,1174-1176,1179-1183,1185 

t Communication Coil Inc., Chicago, IL 60634,312-637-1333 •••••.••••••• A'1193 
§ Dale ElectroniCS, Inc., Yankton Div., Yankton, SO 57078~180, 605-665-9301 

............................................................ A'1198-1199 
EWC, Inc., Englishtown, NJ 07726, 908-446-3110...................... A·1201 

§ GC International Inc., Richardson, TX 75085-1198, 214-234-3240 •••••••• A'1207 
tHlaonlc, tnc., Olathe, KS 66061, 913-782~012 ........................ A.2234 

Lodestone Pacific, Anaheim, CA 92807, 714-630-1343 •. _...... •••••.•• A'1210 
Magnalab, Boulder, CO 80301-4696, 303-442-6700 .•.•.•.••.•.•.• Ao 1209,2253 

§t Mlcrotran Co- Inc., Valley Stream, NY 11582, 516-561-6050 •. • • . • • • • • . • • A'1212 
North Hills Electronics, Glen Cove, NY 11542, 516-671-5700 •. _......... A-2310 
Nytron Inductors, Inc., Darlington, SC 29532, 803-393-5421 

........................... A'1214-1215,1220-1221,1223,1225-1233,8'1023 
Oxley tnc., Branford, CT 06405, 203-488-1033 • • • • • . • . • • • • • • . • • • • . • • . .. A'1705 

t Plco ElectroniCS, Inc., Mt. Vernon, NY 10552, 914-699-5514;800-431-1064 
...•.•.••. _ ...................................................... A'1236 

t Piconics, Incorporated, Tyngsboro, MA 01879,508-649-7501 ••.••.•..•• A'1248 
t Powar Magne-Tech Corporation, Perth Amboy, NJ 08861,908-826-4700 •.•••• 

A·2371 
Pram Magnetics, Inc., McHenry, IL 60050, 815-385-2700 •.•.•. Ao1250-1253,2383 

§t RCD Components, Inc., Manchester, NH 03109,603-669-0054 .•.•••.••• A·1254 
Renco ElectroniCS, Inc., Deer Pic., NY 11729, 516-586-5566;1-800-845-5828 

........ _................................ ....... ....... Ao1255-1256,1259 
t Signal Transformer Co., Inc., Insilco Corporation, Inwood, NY 11696, 

516-239-5m .................................................... A'2392 
t Standex ElectroniCS, Standex International, Cincinnati, OH 45209, 513-871-3m 

..................... ................ .•.•• .•. .............. Ao1262-1266 
Ta/ema Electronic, Inc., Saint James, MO 65559, 314-265-5500 

..................................................... " A'2422,2424-2426 
Tamura Corporation of America, Carson, CA 90746-3518, 213-638-1790 .••••• 

A-1272 
Torelco, Inc., Irvington, NJ 07111, 201-374-8641 •••••.•..•••.•••....•. A-1278 

tTorotal Prods. Inc., Grandview, MO 64030-3199,816-761-6314·.......... A·1276 
Vernitron Corp., Passive Comps. Group, St. Petersburg, FL 33743, 813-347-2181 

......................................... _ ....................... A·1279 
§ Vilec Electronics Corp., Visalia, CA 93291,209-651-1535 •. _... ...•..••. A'2462 

Wlleo Corp., Indianapolis, IN 46268, 317-293-9300 ••....•.••...••• A e 1280-1282 
American Magnetics, Carterville, IL 62918 . .. .. .. . . . .. . . . .. . .. . . . . .. . .. 618-985-4838 

§t Associated Spring, Barnes Grp., Bristol, CT 08010 .................... 203-583-1331 
§tAydin Corporation (West), San Jese, CA 95119-1371 ................. 40&-629-1100 

§Belllnds., J. W. Mille< Div, Gardena, CA 90247-1059 ................. 213-515-1720 
tOO Electronics, EPC Corp., Mt Vernon, NY 1055()-4430 ............... 914-864-5591 
t Bourns Instruments Inc., Rive<side, CA 92507 ........................... 714-781-5148 
t Caddell Coil Corp., Middletown Springs, VT 05757 ...................... 802-235-2019 

Chloride Electro Networks, Chloride Power Electronics, Inc., Caledonia, NY 14423 
..................... '" . .. .. . . ... .. . . . . . . •.. .. . . . . . . . . . ... .. . . . . . . . . .. 716-53&-4421 

tCoast Coil Co., Coast Magnetics, Los Angeles, CA 90016 ............... 213-936-6188 
tCoil-O Corp, Bronxville, NY 10708 ....................................... 914-337-4775 
tCrarner Coil & Transformer Co., Inc., Saukville, WI 53060 .. 414-264-9425;414-377-7040 
t De Young Mfg., Inc., Kirkland, WA 98034 . . . .. . . . . . .. . . . . . . . . . . . . . . . . . . .. 206-623-4798 
tDietz Design, Inc., Betton, MO 64012 .................................... 816-331-4911 
§ Dormeyer Inds., A. F. Dormeyer Mfg. Co, Inc., Chicago, IL 60641 ........ 312-283-4000 

Eleclro Asse<nblies Corp, Northbrook, IL 60082-2319 ....... . . . . . . . . . . . 708-498-6520 
Electrocom Industries,S. Bend, IN 46615 ............................... 219-232-2743 
Electromech, Inc., Kearny, NJ 07032 .................................... 201-997-0950 

t Electronic Transformer Corp., Totowa, NJ 07511 ........................ 201-942-2222 
Electro-Pacific, Goleta, CA 93117 ........................................ 805-964-0751 
Elma Engineering, Palo AHa, CA 94303 ................................. 415-494-7303 

.t ESC Electronics Corp., PaHsades PI<, NJ 07650......................... 201-947-0400 
t Fernwood Transformer Co., Transis10r Devices Inc., Belvidere, NJ 07823 

..•...................................•........•....................... 90&-475-3207 
t Freed Transformer Co., Inc, ElectrOnic Transformer Corp., Totowa, NJ 07511 

............................. , ......................................... 201-942-2222 
§Fronlier Electronics, Chatsworth, CA 91311 ............................. 818-709-9888 

Gavagan Electronics, Danbury, CT 08810 ............................... 203-746-5246 
t Genisco Technology Corp., La Mirada, CA 90638 ....................... 714-523-7001 

Gowanda Electronics Corp., Gowanda, NY 14070 . . . . . . . . . . . . . . . . . . . . . . . 716-532-2234 
Integrity Technology Corp, Santa Clara, CA 95050 .. ... .. . . . . . . . . .... . .. 40&-262-8640 
KGS Electronics, Inc. Pasadena, CA 91103 ............................. 81&-79&-0786 
Leecraft industries Lid., Scarborough, Ont, CANADA Ml B 3R6 . . . . . . . . . . 416-292-4463 

t Lenox-Fugle Electronics, S. Plainfield, NJ 07060 ........................ 90&-756-1184 
t Magnecornp, Inc., Pickens, SC 29671 .......•..•..•.........•........•.. 803-87&-4700 
t Magnetic Component Engineering Co, Culver City, CA 90230 . . . . . . . .. .. 213-39&-4761 
tMagnetico Inc., HoHsvIIle, NY 11742 .................................... 516-654-1166 
t Northlake Engineering, Inc., Antioch, IL 60002 .................•. :....... 706-395-5710 
t NWL Transformers, Bordentown, NJ 08505 ............................. 609-29&-7300 

Coils, IF-1800 
tPCA Electronics, Sepulveda, CA 91343 ................................. 81&-892-0761 
t Permaluste<, Inc., Burbank, CA 91504 ........•........... 213-849-4543;213-849-6454 
tPolyphase Instrumen~ Ft Washington, PA 19034 ....................... 215-643-6950 

Radio Television Products Corp., Douglas, AZ 85607 ................... 602-364-4438 
tSigma Electronics Inc., Hous1on, TX 77099 .............. 713-933-4700;800-874-7121 
t Sigmapower, Inc., Carson, CA 90746 .............. . .. . . . ... .. . . . . . . . . .. . 213-32-Sigma 
tSkyway Magnetics, Warner Springs, CA 92086 .......................... 619-782-3342 

South American Development Corp., Poughkeepsie, NY 12590 . 914-452-1305 
Texas Transtorme< Corp., Plano, TX 75086 ............................. 21"'-424-1581 

§ Toko America, Inc., Mt Prospect" IL 60056 .............•................ 70&-297-0070 
tTorwico Elctrns.lnc., Lakewood. NJ 08701 ............................. 90&-364-1600 
tTrans American Transformer, E Setauket, NY 11733 ................... 516-92&-0762 

t#United States ElectroniCS, Springfield, NJ 07081 ........................ 201-912-0111 
§t Vanguard Electronics Co., Gardena, CA 90248 .... . . . . . . . . . . . . . . . . . . . . .. 213-323-4100 

Wirebende<s, Inc., Phoenix, AZ 85021-2824 ............................. 602-861-1856 
§t Zambre Co., Inc., Mountain View, CA 94043 . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 415-966-9176 
t ZMAN MagnetiCS, K~n~ WA 98032 ..................................... 206-251-8064 

COilS, Hum Eliminating - See Hum Eliminators (Vol. A) 

Coils, Hybrid & Repeater-1800 
§t Delevan Div., American Precision Inds. Inc., E. Aurora, NY 14052-0449, 

716-652-3600 ............................................... A'1202-1205 
EWC, Inc., Englishtown, NJ 07726, 908-446-3110 .••..•••••••.••••••••. A.1201 

§t Mlcrotran Co. Inc., Valley Stream, NY 11582, 516-561-6050 ••• A'1212,2279,2292 
Prem MagnetiCS, Inc., McHenry, IL 60050, 815-385-2700 •.•••••.•••.•••• A'2383 
American Magnetics, Carterville, IL 62918 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 61 &-985-4838 
Automatic Coil Corp .• A DSG Company, Miam~ FL 33147 ............... 305-696-6660 
Cardinal Control Co, Kensinglon, CT 06037 ............................ 203-62&-6379 
Coil-O Corp, Bronxville, NY 10708 ...................................... 914-337-4775 

tDietz Design, Inc., Betton, MO 64012 .................................... 816-331-4911 
t Electronic Transformer Corp., Totowa, NJ 07511 ........................ 201-942-2222 
t Freed Transformer Co., Inc. Electronic Transformer Corp., Totowa, NJ 07511 

............. , . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. .. .. . .. . .. . .. . . . . . . . . . . . . .. 201-942-2222 
Leecraft Industries LId, Scarborough, Ont, CANADA Ml B 3R6 . . . . . . . . .. 416-292-4463 

tMagnetico Inc., HoHsville, NY 11742 .................................... 516-654-1166 
tPico ElectroniCS, Inc .• Ml Vernon, NY 10552 ............. 914-899-5514;800-431-1064 

Radio Television Products Corp., Douglas, AZ 85607 ................... 602-364-4438 
Renco Electronics, Inc., Deer Pk., NY 11729 ........... 516-586-5566;1-800-645-5828 

tSigma Electronics Inc., Hous1on, TX 77099 .............. 713-933-4700;800-874-7121 
South American Development Corp., Poughkeepsie, NY 12590 ......... 914-452-1305 

§ Tamura CorporQtion of America, Carson, CA 90746-3518 ............... 213-63&-1790 
Tokin Magnetics, Inc., Fremon~ CA 94539 .............................. 415-49()-7500 

tTrans American Transtormer, E Setauket, NY 11733 ................... 516-92&-0762 
§tVanguard Electronics Co., Gardena, CA 90248 .................. , ....... 213-323-4100 

Wirebende<s, Inc., Phoenix, AZ 85021-2824............................. 602-861-1856 

Coils,IF-1800 
APX-Arstan Products, Hicksville, NY 11801, 516-433-1313 ••••.•••••••• Ao2169 

t Automatic Coil Corp., A DSG Company, Miami, FL 33147,305-696-8660 ••.•.• 
A'1159 

Caddell-Burns Mfg., Mineota, NY 11501-3508, 516-746-2310 
............................................. A'1172,1177-1183,11S5-1186 

Coilcraft, Cary, IL 60013,708-639-2361 •..••.••.•.•.••••••.• Ae 1187-1190,1192 
t Communication Coil Inc., Chicago, IL 60634, 312-637-1333 ••••••••••••• A'1193 
§ Dale Electronics, Inc., Yankton Div., Yankton, SO 57078~180, 605-665-9301 

................................................................. A'1194 
EWC, Inc., Englishtown, NJ 07726, 908-446-3110 • • • • • • • • • • • • • • . • • • • • •• A'1201 

§ Frontier ElectroniCS, Chatsworth, CA 91311, 818-709-9888 •..••.•.•.••• A·12OB 
t Standex ElectroniCS, Standex International, Cincinnati, OH 45209, 513-871-3m 

_. _. __ ............................ :.................... A'1262,1265-1266 
tTorotal Prods. Inc., Grandview, MO 64030-3199, 816-761-6314.......... A'1276 

Wileo Corp., Indianapolis, IN 46268,317-293-9300 •.••••.•••.•••••••••• A'1280 
t American Trans-Coil Corporation, Richmond Hill, NY 11419-1410 ....... 71&-441-5207 
§Belllnds., J. W. Miller Div, Gardena, CA 90247-1059 .................... 213-515-1720 
t Caddell Coil Corp., Middletown Springs, VT 05757 ........ :............. 602-235-2019 

Chartes Inds. Lid., Charles Cente<, Rolling Meadows, IL 60008 .......... 70&-806-6300 
tCoil-O Corp., Bronxville, NY 10708 ...................................... 914-337-4775 
tCramer Coil & Transformer Co., Inc, Saukville, WI 53080 .. 414-284-9425;414-377-7040 
t Detta Products Corporation, Fre<non~ CA 94538 ........................ 415-77G-0660 
t De Young Mig., Inc., Kirkland, WA 98034 . . .. . . .. . ... .. ... . . . . . . . . .. .. . .. 206-823-4798 

Electro Assemblies Corp, Northbrook, IL 60062-2319 ................... 70&-49&-6520 
Fe<nwood Transformer Co., Transistor Devices Inc., Belvidere, NJ 07823 

....................................................................... 908-475-3207 
§GC International Inc., Richardson, TX 75085-1198 ...................... 214-234-3240 

Hisonic, Inc, Olathe, KS 66061 ......................................... 913-782-0012 
Leecraft Industries Lid., Scarborough, Ont, CANADA M1B 3R6 .......... 416-292-4463 

t Magnetic Component Engineering Co, Culve< City, CA 90230 ........... 213-39&-4761 
§t Ohmile Manufacturing Co, Skokie, IL 60076 ......•..........•.......... 708-875-2600 

t Piconics, Incorporated, Tyngsboro, MA 01879 .. .. .. .. . .. .. .. .. .. .. .. .... 50&-649-7501 
t Polyphase Instrumen~ Ft Washing1on, PA 19034 ...................•... 215-643-6950 
t Powe< Magna-Tech Corporation, Perth Amboy, NJ 08861 .......•...•... 908-82&-4700 

§t PTS Corporation, Bloomington, IN 47401 .........•......•.............. 812-824-9331 
Radio Television Products Corp., Douglas, AZ 85607 .....•............. 602-364-4438 
Renco Electronics, Inc., Dee< PIt, NY 11729 ........... 516-586-5566;1-600-845-5828 
Shokai Far East LId., Peekskill, NY 10566 ............................... 914-736-3500 
South American Development Corp, Poughkeepsie, NY 12590 ..•...... 914-452-1305 
Tamura Corporation of America, Carson, CA 90746-3518 ............... 213-63&-1790 

§ TokO America, Inc., Ml Prospect" IL 60056 .............................. 70&-297-0070 
tTorwico Elctms.lnc, LaJuiwood, NJ 08701 ............................. ' 90&-364-1600 
tTrans Ame<ican Transformer, E Setauket, NY 11733 ................... 516-92&-0762 

t# Uniled States Electronics, Springfield, NJ 07081 .......•............•... 201-912-0111 
§tVanguard Electronics Co., Gardena, CA 90248 .......................... 213-323-4100 

tWirebenders, Inc., Phoenix, AZ 85021-2824 ............................. 602-861-1856 
t ZMAN MagnetiCS, K~ WA 98032 .....•.•..........•.••.•..••....••... 206-251-8064 

EEM 1991 i-Product sold through distributors t-Product meets MIL specs <f>-Rentals #-Value Added Reseller 



COils, Metallized Ceramic-1800 

cons, Metallized Ceramic-1800 
CoIlcralt, Cary, IL 60013, 708-639-2361 •••••••••••••••••••••••••• A'1187,1192 

t Oxley Inc., Branford, CT 06405, 203-488-1033 • • • • • • • • • • • • • • • • • A'1705, B'1025 
t Plconlca, Incorporated, Tyngsboro, MA 01879, 508-649-7501 ••••••••••• A'1249 
§ Allen Co., Inc, Robert G, N. Hollywood, cA 91605 ....... 818-765-6300; B()()'989-3711 

. § Stetcc, Inc., Franklin PI<, IL 60131 ............ , ............•..•. ;........ 708-671.-4208 

Coils, Metallized Glass-1800 
§t SpnIgua-Goodman Elclrne., Inc., Garden City Pk., NY 11040, 518-748-1385 

•••••• ' •••••••••••••••••••••••••••••••••••••••••••••••••••••• A'114O-1141 
l.eecraft Industries Ltd., Scarborough, Ont, CANADA M1B 3R6 .......... 416-292-4463 

tThiooc Div., Hull Corp., Hatboro, PA 19040 .............................. 215-672-7800 
t Trans American Transformer, E. Setaukel, NY 11733 ................... 516·928-0762 

Coils, Molded-1800 
Amacon, Inc., Anaheim, CA 92805, 714-634-2220;800-392-2292 

' •••••••••••••••••••••••••••••••••••••••••••• , A'1156-1158,2154-2156,2160 
t Automatic Coil CoIp., A DSG Company, Miami, FL 33147, 305-696-6660 

••••• •.••••••••••••••••••••••••••••••••••••••••••••••.•. A'1159-1161,1163 
§t Balllncl8., J. W. Millar Div., Gardena, CA 90247-1059,213-515-1720 •• ~.. A'1164 

Caddell-Burna Mfg., Mineola, NY 11501-3508, 518-748-2310 ••••••• Ao 1172,1174 
CoIlcraIt, Cary,IL 60013, 708-639-2361 •••••••••••••••••••• '. A'1187-1189,1192 

t Communication CoIl Inc., Chicago, IL 60634,312-637-1333 ••••••••••••• A'1193 
CSt CapacItOn, CSt TachnolOgies, San Marcoe, CA 92069, 619-747-4000 

................ , ................................................ A'1055 
Cuatom Colla Inc., Alcestar, SO 57001, 605-934-2460 ••••••••• ;........ A'2197 

§ Dala Electronlca, Inc., Yankton Div., Yankton, SD 57078-0180, 605-665-9301 
........... :................................................ A'1194-1196 

§t Delevan Dlv., American Praclaion Inde. Inc., E. Aurora, NY 14052-0449, 
718-652-3601)' .. , .. .. • .. • .. • .. .. .. .. .. • • • • .. • • • .. .. • .. •• A'1202-1203,1205 

EWC, Inc., Englishtown, NJ 07726, 908-448-3110 •••••••••••••••••••••• A'1201 
§Frontler ElacIronlca, Chstaworth, CA 91311, 818-709-9888 ............. A'1206 
§GC IntemaUonallnc., Richardson, TX 75085-1198, 214-234-3240 ••••••.• Ao1207 
t Hleonle,lnc., Olathe, KS 66061, 913-782-0012 .••••.•••••••••••.•••.•. A-2234 

it MIcroIran Co. Inc., Valley Stream, NY 11582, 518-561-8050 •.• A~1212,2279,2296 
it Nytron Inductors, Inc., DarUngton, SC 29532, 803-393,5421 

..................................... A'1216-1219,1222-123O,1232, B'1023 
t Plco Electronica, Inc., ML Vernon, NY 10552, 914-699-5514;800-431-1064 

•• ••••• •••• ••••• ••• ••• ••• •••••• ••••••• ••••••••••••••••••••• •••••• A'1236 
t Plconica, Incorporated, Tyngsboro, MA 01879, 508-649-7501 ••••••••••• A'1248 
t Power Magne-Tach Corporation, Parlh Amboy, NJ 08861, 9011-826-4700 .••••• 

A'2371 
§t ReD Components, Inc., Manc_, NH 03109, 603-669-0054 .:........ A'1254 

Ranco Electronlcs,lnc., Deer Pk., NY 11729, 516-588-5566;1-800-645-5829 
....................................................... A'1255-1256,1260 

standex Elactronlcs, standax International, Cincinnati, OH 45209, 513-871-3777 
•••••••• , • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A'1262-1266 

§ TDK Corporation 01 Amarlca, Electronic Components" Material, Mount Prospect, 
IL 60056, 708-«13-6100 ........................... .'........... Ao 1273,1294 

tTorotel Prode.lnc., Grandvlaw, MO 64030-3199, 816-761-6314 ••••• A·1275-1276 
§ Vitae ElacIronica Corp., Vlaella, CA 93291,209-651-1535.......... A'2459,2463 

Wllco CoIp., Indlanapolla, IN 46268, 317-293-9300 •••••••••••••••• A'1281-1282 
t American Tran&-Coil Corporation, Richmond Hill, NY 11419-1410 . . . . . .. 718-441-5207 

Andover,lnc., LalayeCte, IN 47904 ....................................... 317·447-1157 
t Bicron Electronics, Canaan, CT 06018 .................................. 203-824-5125 

Chloride Electro Networks, Chloride Power Electronics, Inc., Caledonia, NY 14423 
.. . .. . .. . .. . .. . . .. . .. . .. . .. .. . . • . .. .. . . . . .. . . .. . . . . .. . . . . . . .. . . . . . . . ... 716-538-4421 

t Cemponant Specialties Cerp., Temple City, CA 91780 . . . . . . . . .. . . . . . .. .. 213-283-0015 
Cosmo Cerporation, Cleveland, OH 44109 .............................. 216-861-5594 
Ceto Wabash, Kearney National Corporation, Providence, RI 02907 ..... 401-943-2866 

§ Deltrol Controls, Milwaukee, WI 53215 .................................. 414-671-6800 
§t Dormeyer IneIs., A. F. Dormeyer MIg. Ce., Inc., Chicago, IL 60641 ........ 312-283-4000 

Douglas Randall, Pawcatuck, CT 06379 ................................ 203-599-2075 
Dynage/Power & Magnetics, Division 01 Oakleaf, Inc., Canistota, SO 57012 

........•.•...• " .....•....... " . .. . . . . .. .. .. . . . .... .. . . . . .. . . ... 605-296-3462/3487 
Electro-Pacific, Goleta, CA 93117 •......•............................... 805-964-0751 
Endicott CoIl Co., Inc., Binghamton, NY 13905 .......................... 607-797-1263 

t ESC Electronics COIp., PaiisacteS Pk, NJ 07650 . . . .. . . . . .. .... . .. . . .. . . .. 201-947·0400 
The Five Star Co., Plantsville, CT 06479 ................................ 203-628-5561 

§t Gowanda Electronics COIp., Gowanda, NY 14070 . . . . . . . . . . . . . . . . . . . . . . . 716-532-2234 
§t JB Electronic Transformers, Chicago, IL 60647 .........•............... 312·342'0080 
§tJellersElectronics, Nogales, POZ. 85621 .......... , ...................... 602-281-4925 
tKappaT~hnologies, Inc., Rahway, NJ 07065 .......... 908-396-94oo;1-8()()'223-0603 

Kentron, Inc., Cedarburg, WI 53012-0142 ............................... 414-377-3733 
. KGS Electronics, Inc., Pasadena, CA 91103 ............................. 818-798-0786 
Leecraft Industries Ltd., Scarborough, Ont, CANADA M1B 3R6 .•........ 416-292-4463 

t Lenox-Fugle Electronics, S. Plainfield, NJ 07080 ........•...•.•...•..... 908-756-1164 
Mag-Con, St Paul, MN 55113........................................... 612-633-8820 

t Magnecomp, Inc., Pickens, SC 29671 ................................... 803-878-4700 
tMagnetico Inc., Holtsville, NY 11742 " .................................. 516-654-1166 
tMU Industries, Inc., Apalechin, NY 13732 ............................... 607-754-5800 
§ Namco Controls, An Acme-Cleveland Ce, Mentor, OH 44060 ........... 216-946-9900 
t NY Glass Plastics, Calnetics Corp., Paramount, CA 90723 .............. • 213-636-1035 

Oeco COIp., Milwaukie, OR 97222 ....•.........•...........•........... 503-659-7932 
t PCA Electronics, Sepulveda. CA 91343 ................................. 816-892-0761 
§ RF. EIactronics, 1nc.,lrvine, CA 92714-5517............................. 714-263-0661 
t Scholl Corp., Wayzata. MN 55391 .......•.............. ................ 612-475-1173 
tSigma Electronics Inc., Houston, TX 77099 .............. 713'933-47oo;8()().874-7121 

Skyway Magnetics, Warner springs, CA 92086 . . . . . . . . . . • . . . . • • . . . . . . . .. 619-782-3342 
South AmerIcan Development Cerp, Poughkeepsie, NY 12590 .......•. 914-452-1305 

§ Stetcc, Inc., Franklin Pk., IL 80131 .............•........•........•....... 708-671-4208 
§TamuraCcrporation of Arnerics, Carson, CA 90748-3518 ............... 213-638-1790 
§ Toko America, Inc., Mt Prospect" IL 60056 ...........•.•.....•.....•.... 708-297-0070 
tTorotron Corp., Mt Vernon, NY 10550 .................................. 914-664-2050 
t Trans American Transformer, E. Setaukel, NY 11733 ................... 516-928-0762 

Trinetics Inc., Mishawaka, IN 46545-4899 ............................... 219-259-8535 

PRODUCT INDEX & DIRECTORY 
t# UnHed States Electronics, SprIngfield, NJ 07081 ........................ 201.912-0111 

t Vanguard Electronics Ce, Gardena. CA 90248 . • . . . . . • • • . • . . . . . • . . • • . • .. 213-323-4100 
Wabash Magnetics, Keamey-Nationallnc., Huntington, IN 46750 .•..••.. 219-356-6300 
Wabash M~ics, Wabash, IN 46992 ................................. 219-563-2191 
Wirebenders, Inc., Phoenix, POZ..85021-2824 ............................. 602-861-1856 

Coils, pi Winding-1800 
Caddell-Bums Mfg., Mineola, NY 11501-3508,516-748-2310 ••••••• A'1172-l173 

. t Ceinmunicatiqn Coillne., Chicago, IL 60634,312-637-1333 ••••• ;....... A.1193 
Mlcrotran Co. Inc., Valley Strasm, NY 11582, 518-581-8050 ••••••••••••• A'2292 
North Hilla ElectroniCS, Glen Cove, NY 11542, 516-671-5700 •••••••••••• A'2310 

t Pico Elactronlca, Inc., ML Varnon, NY 10552, 914-699-5514;800-431-1064 
•••••••••••••••• , •••••••••••••••••••••••••••••••••••••••••••••••• A'1238 

§t RCD Components, Inc., Manch8star, NH 03109, 603-869-0054 •••••••••• A.1254 
Renco Electronica,lnc., Deer Pk.,.NY 11729, 518-588-5566;1-800-645-5828 

............................................................. A'1259-1260 
Wilco Ccrp., 'Indianapolls, IN 462Q1, 317-293-9300 ••••••••••••••••••••• A'1280 

t American Trans-Coil Cerporation, Richmond HiI~ NY 11419-1.410....... 718-441-5207 
§t Associated Spring, Barnes Grp., Bristol, CT 06010 .......•..•..........• 203-583-1331 
t Automatic Ceil Cerp., A DSG Company, Miami, FL 33147 .............•. 305-696-6660 
§Belllnds., J. W. Miller Div., Gardena, CA 90247-1059 ..................... 213-515-1720 

Dormeyer Inds., A. F. Dormeyer MIg. Ce,lnc, Chicago. IL 60641 ..•.•.•. 312-263-4000 
Dynage/Power & Magnetics, Division 01 Qakleal, Inc., Canistota, SO 57012 

. . . .. .. .. . .. .. .. . . . . • .. . .. . . . .. . . . . . .. .. . .. . .. .. .. . .. . . . .. .. . .. .. 605-298-3482/3487 
EI & S. Prime Technology Inc., NorIh Brantorc!, CT 06471 •......•.....•. 203-481-5721 
Electro Assemblies Cerp., Northbrook, IL BOO62-2319 . . . . . . ...• .. .•.. . •. 706-496-6520 

t Magnecomp, Inc., Pickens, SC 29671 ................................... 803-878-4700 
t Magnetic Cemponant Engineering Co., Culver City, CA 90230 . . . . . . . . . . . 213-396-4761 

Radio Television Products Cerp, Dougles, POZ. 65607 ................... 602-364-4438 
t Skyway Magnetics, Warner Springs, CA 92086 ...............•...... , . .. 619-782-3342 
tTrinetics Inc.. Mishawaka, IN 46545-4899 ............................... 219-259-8535 

t# Unijed States Electronics. Springfield. NJ 07081 ........................ 201-912-0111 
tZMAN Magnetics, Kent, WA 98032 ..................................... 206-251-6064 

Coils, Relay-1800 
APX-Arstan Products, Hlcksvllle,.NY 11601, 516-433-1313 ••••••••••••• A.2168 

§ GC Intemationallnc., Richardson, TX 75085-1198, 214-234-3240 .••••••• A'1207 
Gowanda Electronics CoIp., Gowanda, NY 14070, 716-532-2234 •••••••• A'1208 

t pOwer Magne-Tech Corporslion, Perth Amboy, NJ 08861, 908-826-4700 •••••• 
A'2371 

standex Electronlca, Stsndex Intemational, CinCinnati, OH 45209, 513-871-3777 
. •..••••..••.....•••.••.•.•••....••••••••••.•.•••••••••••• " Ao1262,I266 

American Magnetics, Carterville, IL 62918 ............................... 618-985-4838 
Andover, Inc., Lafayette, IN 47904 ....................................... 317-447-1157 
Antex Electronics Cerp., Gardena, CA 90248 ..•..•..................... ; 213-532-3092 

t A.p.w. Co., Inc., Rockaway, NJ 07866 ................................... 201-627-0643 
t Automatic CoIl Corp, A DSG Cempany, Miami, FL 33147 .....•......... 305-696-6680 

Cardinal Control Ce, Kensington, CT 08037 ............................ 203-826-6379 
tComputer Components, Inc., Pelham, NY 10803 ........................ 914-738-1611 

Ceto Wabash, Keamey National Cofporation, Providence, RI 02907 ..•.. 401-943-2686 
Custom Bobbin Windings, A & K Corporation, Zanesville, OH 43702-2369 

.. . . . . . . .. .. .. .. . . .. . .. . .. . . . . . . . . . . . . . . .. . .. . .. .. . .. . . . . . . . . .. . . .. . ... 614-452-6973 
§ Dehrol Controls, Milwaukee, WI 53215 .................................. 414-671-6800 
t De Young MIg., Inc., Kirkland, WA 9B034 ............... " ..•.. .. . . . . . . .. 208-823-4798 

Douglas Randall, Pawcatuck, CT 06379 ................................ 203-599-2075 
Dynage/Power & Magnetics, Division 01 Oakleaf, Inc, Canistota, SO 57012 

.......•.....•.......•... ,. . . . . . . . . . ... ... ... . .. . . . . . .. . ... .. .. .. 605-296-3462/3487 
Endicott Ceil Co., Inc, Binghamton. NY 13905 .......................... 607-797-1263 
The Five Star Co, Plantsville, CT 06479 ................................ 203-628-5561 
Gavagan Electronics, Danbury, CT 06810 .................... : .... . . ..... 203-748-5248 
Grand Transformers, Inc.. Grand Haven, MI 49417 ...•.................. 616-842-5430 
GTE SUPPLY, GTE SUPPLY, DFW Airport, TX 75261·................... 8()().433-4837 
INRESCO, Inc.. Manasquan, NJ 08736 .................................. 908-223-6330 

§t Jaico Products, Jaidinger Mig. Co., Inc., Chicago, IL 60622 .............. ~12-421-1090 
Kappa Technologies, Inc., Rahway, NJ 07085 .......... 908-398-94oo;1-8()().223-0603 
Leecraft Industries Ltd, Scarborough, Ont, CANADA Ml B 3R6 .. . . . . . . . . 416-292-4463 
Liberty Centrols, Shorewood, IL 60435 .................................. 815-725-2241 
Une Electric Products, Hartford, CT 06141 .........•..• 203-659-3573;1-800-331-1.137 
Mel Transformer Corporation, Babylon, NY 11704 .......•..•.........•. 516-587..Q510 
Reeve Electronics, Mellish E. Murray, Chicago, IL 60612 .•..•........... 312-870-0150 
Relay Service Co., Chicago, IL 60851 ................••...............•. 312-252-2700 
Renco Electronics, Inc., Deer PI<., NY 11729 ........... 516-588-5566;1-8()()'645-5828 
Shokai Fer East Ltd., Peekskill, NY 10566 . .. .. .. . .. .. .. .. .. .. . .. .. .. .... 914-738-3500 
Struthers-Dunn, Inc. and Hi-G Ce, Inc, Pitman, NJ 08071·0901 ...•..... 609-589-7500 
lOS, Tang Ind, Elk Grove Village, IL 60007 ...........• l-8OQ.323-6648;312-806-724O 
Texas Transformer Corp., Plano, TX 75086 ............................. 214-424-1581 

tTrans American Transformer, E. Setaukel, NY 11733 ................... 516-928-0762 
Trinetics Inc., Mishawaka, IN 46545-4899 ............................... 219-259-8535 

t#Unijed States Electronics, Springlield, NJ 07081 ............•.....•..... 201-912-0111 
Vanguerd Relay Corp., Warwick, RI 02886 .............................. 401-732..Q7oo 
Wabash Magnetics, Kearney-National Inc., Huntington. IN 46750 •. . . . . .. 219-356-6300 
Wabash Magnetics, Wabash, IN 46992 ................................. 219-563-2191 
The Winatic Corp, Electro-Technik Industries, Inc., Vesta~ NY 13850 .... 607-729-6318 

t ZMAN Magnatics, Kent, WA 98032 .,................................... 208-251-8064 

Coils, RF-1800 
APX-Ar8tan Products, Hicksville, NY 11801, 516-433-1313 .•••••••••••• Ao2169 

t Automatic Coli Corp., A DSG Company, Miami, FL 3'3147, 305-698-6660 •••••• 
A'1159 

§ Balllnds., J. W. Miller Div., Gardana, CA 90247-1059, 213-515-1720 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••. A·1164-1167 

BH Electronics, Inc., Burnsville, MN 55337, 612-894-9590 •••••••••••••• A'1170 
Caddell-Bums MIg., Mineola, NY 11501-3508, 518-748-2310 

............................................. A'1172,1174-1183,1185-1186 
Celleraft, Cary, IL 60013,708-639-2381 ••••••••••••••••••••• A'1187-119O,1192 

t Communication Coil Inc., Chicago, IL 60634,312-&37-1333 ••••••••••••• A'1193 

§-Product sold through distributors t~Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 
§ Dale Electronics, Inc., Yankton DIY., Yankton, SO 57078.(1180, 605·665-9301 

•••••••••••••••••••••••••••••••••••• •••••••••••.•••.••.••••• Ao1194·1195 
§t Dalevan DIY., Amarlcan Precision Inde. Inc., E. Aurora, NY 14052-0449, 

716·652-3600 ............................................... A01202·1205 
EI & S, Prime Technology Inc., North Branford, CT 06471,203-481·5721 

............................................................ B 0 1462·1463 
Enegren ElectroniCS, Inc., Olathe, KS 66062, 913-782-4720 .•••..•.•.••• A02210 

t EWC, Inc., Englishtown, NJ 07726, 908-446-3110 • • • • • • • • • • • . • • • • . • • • •• A01201 
§Frontler Electronics, Chatsworth, CA 91311, 818·709·9888 .•.••.•••.••• A01206 

§t Gowanda Electronics Corp., Gowenda, NY 14070, 716·532·2234 .•.•••.• A01208 
t Hlaonlc, Inc., Olathe, KS 66061, 913·782.(1012 ........................ A02234 

Kappa Technologies, Inc., Rahway, NJ 07065, 908·396-9400;1-800·223.(1603 
....... .'. • • • • .. .. .. .. .. • • • .. . • .. . • • • . . .. • . .. • . • • • • . • • • . • • . •. A02248·2249 

Mlcrotran Co. Inc., Valley Stream, NY 11582, 516-561·6050 •••••••• A01212,2279 
North Hills ElectroniCS, Glen Cove, NY 11542, 516-671·5700 ••••.•.••••• Ao2310 

§t Nytron Inductors, Inc., Darlington, SC 29532, 803·393·5421 
.......................................... A o 1214·1215,1217·1232, B 0 1023 

Oxley Inc., Brenford, CT 06405, 203-488·1033 ••.•••.•••••• .•.•••••. ••. A01705 
Philips Components Dlecrete Products Division, A North American Philips 

Company, Riviera Beach, FL 33404, 407·881-3200 •••••••••••••• A01291·1292 
t Plco Electronics, Inc., Mt. Vernon, NY 10552, 914·699·5514;800-431·1064 

................................................................. A01236 
t Plconlcs, Incorporated, Tyngsboro, MA 01879, 508·649·7501 ••••.•..••. A01249 

Pram Magnetics, Inc., McHenry, IL 60050, 815·385·2700 • • • • • • • • • • • • • • •. Ao2383 
§t RCD Components, Inc., Manchester, NH 03109, 603·669.(1054 .••.•••.•• A01254 

Renco ElectroniCS, Inc., Deer Pk., NY 11729, 516-586-5566;1-800·645·5828 
•.••••••••••••••••••••••••••••••••••••.••.••••••••••••• A01255,1259-1260 

§ Sprague·Goodman Elctrne., Inc., Garden City Pk., NY 11040, 516·746·1385 
.... ................ ........................................ Ao l140·1141 

t Stendex ElectroniCS, Stendex Internationel, Cincinnati, OH 45209, 513-871·3777 
....................................................... Ao1262,1265-1266 

Tamura Corporation of America, Carson, CA 90746-3518,213·638·1790 
.................... ........ ................................ Ao 1271·1272 

TDK Corporation of America, Electronic Components & Material, Mount Prospect, 
IL 60056, 708-803-6100 ...................................... A01273,1294 

tTorotel Prode.lnc., Grandview, MO 64030·3199, 816-761·6314 ••••• Ao1274·1276 
Vernilron Corp., Paaslve Comps. Group, St. Patersburg, FL 33743, 813·347·2181 

................................................................. Ao1279 
Wileo Corp., Indianapolis, IN 46268, 317·293-9300 •.••.•••.•• Ao l280·1281,1283 

t American Trans-Coil Corporation. Richmond Hill. NY 114111-1410 . .. . ... 718-441-5207 
§ Atlantic Magnetics, Inc, Pompano Beach, FL 33069 . . . . . . . .. .. .... . . . . .. 305-979-7920 
t Beckman Industrial Corp., Affiliate of Emerson Electric Co .• Fullerton, CA 92635 

....................................................................... 714-447-2300 
Bey Electric, Inc, Lincoln Park, NJ 07035 ............................... 201-694-5000 

tOO Electronics, EPC Corp, Mt Vernon, NY 10550-4430 ................ 914-664-5591 
t Caddell Coil Corp., Middletown Springs, VT 05757 ...................... 802-235-2019 
§ Ceramic Magnetics. Inc., Fairfield. NJ 07004 ....................•....... 201-227-4222 
tCoil-O Corp., Bronxville, NY 10708 ...................................... 914-337-4775 
§Communication Devices, Inc., Scarborough, Ont, CAN M1B3R6 ......... 416-292-4463 
tCramer Coil & Transformer Co., Inc., Saukville, WI 53080 .. 414-284-9425;414-377-7040 
t De Young MIg., Inc., Kirkland, WA 98034 .. .. .. .. .. ... .. . .. .. ... .. . .. .... 206-823-4798 
t Electro Assemblies Corp., Northbrook, IL 60062-2319 .. . . . . . . . . • . . . . . . .. 708-496-6520 

Elite Electronic Engineering Co., Downers Grove, IL 60515 .............. 708-495-9770 
Elma Engineering, Palo ARo, CA 94303 ................................. 415-494-7303 

t Fernwood Transformer Co., Transistor Devices Inc., Belvidere. NJ 07823 

t Fi~Coil Company, Inc., Garden City. NY 11530 ........................ .. 
LH. Frost Limited, Oakville,Ont, CANADA L6H 2R4 .................... . 

§ GC Intemational Inc., Richardson, TX 75085-1198 ..................... . 
§ Hammond Manufacturing Co., Buffalo, NY 14225 ...................... . 

International Microelectronics, Arlington, TX 76003 ..................... . 
JBM Electronics, Inc., Bedford, NH 03110-6802 ....................... .. 

§t Jeffers Electronics, Nogales, AZ 85621 ................................ . 
Leecraft Industries Ltd, Scarborough, Ont, CANADA Ml B 3R6 ...•...... 
Lenco Elc1ms., Inc, McHervy, IL 60050 ................................ .. 

t Lenox-Fugle Electronics, S. Plainfield, NJ 07080 ....................... . 
t Lepel Corp., Edgewood, NY 11717 .................................... .. 
t Magnecomp, Inc., Pickens, SC 29671 .................................. . 
t Magnetic Component Engineering Co., Culver City, CA 90230 .......... . 
t Magnetioo Inc, Holtsville, NY 11742 .................................. .. 

Mouser Electronics, Mansfield, TX 76083 .............................. . 
Nemeth Engineering Associates, Inc., Creslwood. KY 40014 ........... . 

§t Ohmile Manufacturing Co. Skokie, IL 60076 .. . ............... . 
t PCA Electronics, Sepulveda, CA 91343 .............................. .. 

Penn-Tran Corp.Sub. of Spectrum Elctms. Inc., Wingate, PA 16880 .... . 
Redio Television Products Corp., Douglas, AZ 85607 ..............•.... 

t Raytheon Co, Microwave & Power Tube Div, Waltham, MA 02254 .... . 
t RFI Corporation, Bey Shore, NY 11706 ............................... .. 

Rutheriord Research, Rutheriord, NJ 07070 ........................... .. 
tShogyo International Corp., Great Neck, NY 11021 ..................... . 

Shokai Far East Ltd., Peekskill, NY 10566 ............................. .. 
South American Development Corp. Poughkeepsie, NY 12590 ........ . 

§ Stetco, Inc., Franklin PI<., IL 60131 ...................................... . 
Taiyo Yuden (USA) Inc., Arlington Heights, IL 60005-4493 ............. . 
Texas Transformer Corp., Plano, TX 75066 ........................... .. 

tThinoo Div. Hull Corp., Hatboro, PA 19040 ............................ .. 
Tokin Americe, Inc, San Jose, CA 95134 .............................. .. 

§ Toko America, Inc., Mt Prospect" IL 60056 ............................. . 
Torad Coil Co., Inc., Wayne, NJ 07470 ................................. . 

t Trans American Transformer, E. Setauket, NY 11733 ............•...... 
t# Un~ed States Electronics, Springfield, NJ 07081 ....................... . 
§t Vanguard Electronics Co. Gardena, CA 90248 ......................... . 

§ Vhec Electronics Corp., Visalia, CA 93291 ............................. .. 
The Winatic Corp., Electro-Technik Industries, Inc., Vesta~ NY 13850 •... 

t Wirebanders, Inc., Phoenix, AZ 85021·2824 ............................ . 
§t Zarnbre Co., Inc., Mountein View, CA 94043 ........................... .. 

908-475-3207 
516-228-9445 
416-844-6681 
214-234-3240 
716-894-5710 
817-561-2244 
603-623-0222 
602-281-4925 
416-292-4463 
815-344-2900 
908-756-1164 
516-566-3300 
803-878-4700 
213-398-4761 
516-654-1166 
800-346-6873 
502-241-1502 
708-675-2600 
818-892-0761 
814-355-1521 
602-364-4438 
617-899-8400 
516-231-11400 
201-933-2091 
516-466-0911 
914-736-3500 
914-452-1305 
706-671-4208 
706-364-6104. 
214-424-1581 
215-672-7800 
406-432·8020 
708-297-0070 
201-835-6195 
516-928-0762 
201-912·0111 
213-323-4100 
209-651-1535 
607-729-6318 
602-861-1856 
415-966-9176 

Coils, Shielded-1800 
t ZMAN Magnetics, Kent, WA 98032 ..................................... 206-251-8064 

Coils, Saturable Reactor-1800 
Albar, Inc., Lynnwood, WA 98036, 206·771-4006;800-822-5227 ••••••••• A02152 
Automatic Coil Corp., A DSG Company, Miami, FL 33147,305-896-6660 

....................................................... Ao ll59·1161,1163 
Caddell·Bums Mfg., Mineola, NY 11501·3508, 516-746·2310 •. Ao1172,1177·1178 

t EWC, Inc., Englishtown, NJ 07726, 908-446-3110 •••••••••••••••••••••• A'1201 
Magnelab, Boulder, CO 80301-4696,303-442-6700 ••••••••••••••• Ao 1209,2253 

§t Microtran Co. Inc., Valley Stream, NY 11582, 516-561-6050 •••••• .•••••• A01212 
Nytron Inductors, Inc., Darlington, SC 29532, 803·393·5421 .••••••••••• B01023 
Prem Magnetics, Inc., McHenry, IL 60050, 815·385-2700 •••••.•••.•••.•• A02383 
Standex ElectroniCS, Stendex Internetional, Cincinnati, OH 45209, 513-871·3777 

................................................................. A0 1266 
Talema ElectroniC, Inc., Saint James, MO 65559, 314·265-5500 •.•.••••. Ao 2422 
Torelco, Inc., Irvington, NJ 07111, 201·374-8641 •.•••••••••••••••••.•• A01278 

tTorotel Prode.lnc., Grandview, MO 64030-3199, 816·761-1j314.......... Ao 1276 
tAmerican Aerospace Controls, Farmingdale, NY 11735 ................. 516-694-5100 

American Magnetics, Carterville, IL 62918 . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .. 618-985-4838 
tAmerican Trans-Coil Corporation, Richmond HiI~ NY 11419-1410 ....... 718-441-5207 
t Atlas Engineering Corp., Dorchester, MA 02121 ......................... 617-445-7100 

§tAydin Corporation (West), San Jose, CA 95119-1371 ................... 408-629-1100 
Bey Electric, Inc, Linooln Park, NJ 07035 ............................... 201-694-5000 

tBicron ElectroniCS, Canaan, CT 06018 .................................. 203-824-5125 
tCommunication Coil Inc., Chicago, IL 60834 ............................ 312-637-1333 

Cross Electronics, Warrendale, PA 15086 ............................... 412-776-1591 
Custom Coils Inc., Alcester. SO 57001 ................................... 605·934-2460 

§ Dale Electronics, Inc, Yankton Div, Yankton, SO 57076-0180 ........... 605-665-9301 
t Del EIc1rns. Corp, Mt Vemon, NY 10550 .. .. .. .. ... .. .. .. .. ... .. .. .. .... 914-699-2000 
tDie!z Design, Inc., Betton, MO 64012 .................................... 816-331-4911 
tEIec1rocom Industries, S. Bend, IN 46615 ............................... 219-232-2743 

Electromech, Inc., Kearny. NJ 07032 .................................... 201-997-0950 
tElectronic Transformer Corp., Totowa. NJ 07511 ........................ 201-942-2222 

Electro-Pacific, Goleta, CA 93117 ....................................... 805-964-0751 
Elma Engineering, Palo Atto, CA 94303 ................................. 415-494-7303 

t Fernwood Transformer Co., Transistor Devices Inc., Belvidere, NJ 07823 
903-475-3207 

t Freed Transformer Co, Inc., Electronic Transformer Corp., Totowa, NJ 07511 
.. ...................................... . ................... 201-942-2222 

Gavagan Electronics. Danbury, CT 06810 ............................... 203·748-5248 
Genisoo Technology Corp, La Mirada, CA 90638 ....................... 714-523-7001 
Hipotronics Inc., Brewster, NY 10509 ................................... 914-279-8091 

tHisonic, Inc., Olathe, KS 66081 ......................................... 913-782-0012 
Hitran Corporation, Flemington, NJ 08822-9943 . . . . . . . . . . . . . . . . . . . . . . . .. 906-782-5525 

t Industrial Control Co., Rockledge. FL 32955 ............................. 407-259-7105 
KGS Electronics, Irc. Pasadena, CA 91103 ............................. 818-798-0786 
Leecraft Industries Ltd., Scarborough, Ont, CANADA Ml B 3R6 . . . . . . . . .. 416-292-4463 
LEPCO/Leonard Elec. Prods., Brownsville, TX 78521 ................... 0 i2-546-Hl25 
Mag-Con, 51 Paul, MN 55113 ........................................... 612-633-6820 

t Magnecomp, Inc .• Pickens, SC 29671 ................................... 803-878-4700 
tMagnetico Inc., Holtsville, NY 11742 .................................... 516-654-1166 
t Northlake Engineerihg, Inc. Antioch, IL 60002 ........................... 706-395·5710 
t NWL Transformers, Bordentown, NJ 08505 ..................... ,....... 609-298-7300 

Oeco Corp., Milwaukie, OR 97222 ...................................... 503-659-7932 
t Oram High Vottage, Dayton, TX 77535 . .. .. .. . . .. . .. .. .. .. . .. .. .. . .. .... 409-258-5553 
t Osborne Transformer, Detroit M146203 ................................ 313-466-9410 

Pacific Transformer Corp., Anaheim, CA 92807 . . . .. . . . . .. . . . . . . . . . . . .. 1-800-325-0501 
Penn-Tran Corp.,Sub. of Spectrum EIc1ms. Inc., Wingate, PA 16880 ..... 814-355-1521 

t Power Magna-Tech Corporation. Perth Amboy, NJ 08861 ............... 908-826-4700 
Renco Electronics, Inc., Deer Pk. NY 11729 ........... 516-586-5566;1-800-845-5828 
Rlron Corp., SkoIde, IL 60076 ........................................... 706-679-7180 

tSigma Electronics Inc., Houston, TX 77099 .............. 713-933-4700;800-874-7121 
Skyway Magnetics, Wamer Springs, CA 92086 .......................... 619-782-3342 
Tarad Coil Co, Inc., Wayne, NJ 07470 .................................. 201-835-6195 

tTorotron Corp., Mt Vemon, NY 10550 ............................ 914-664-2050 
tTorwioo Elctms.lnc., Lakewood, NJ 08701 .............................. 908-364-1800 
t Trans American Transformer, E. Setauket, NY 11733 ........... _. . . . 516-928-0762 
tVoltampere Corp, Lynbrook, NY 11563 ................................. 516-887-9443 

Walker Power, Inc., Wamer, NH 03278 .................................. 603-456-3111 
§ Zambre Co., Inc., Mountain View, CA .94043 ............................. 415-986-9176 

Coils, Shielded-1800 
Albar, Inc., Lynnwood, WA 98036,206-771-4006;800-822'5227 .•.••.•.• A'2152 

§t Belllnde., J. W. Miller Div., Gardena, CA 90247·1059,213-515·1720 .•••. A'1159 
Caddell·Burns Mfg., Mineola, NY 11501·3508, 516·746·2310 •. Ao1172,1164-1186 
Coilcraft, Cary, IL 60013,708-639·2361 ••••••••••.•.•.••.•••••••• A01187,1190 

t Communication CoIl Inc., Chicago, IL 60634,312·637·1333 ••••.•••.•••• A0 1193 
§t Dale ElectroniCS, Inc., Yankton Div •• Yankton, SO 57078.(1180, 605-665-9301 

• ................................................ , ............... A'1195 
§t Delevan DIv., American Precision Inde. Inc., E. Aurora, NY 14052-0449, 

716-652·3600 ............................................... Ao 1203·1205 
EWC, Inc., Englishtown, NJ 07726, 908-448-3110 ••••••••.••••.•••••••• A·1201 

§ Frontier ElectroniCS, Chatsworth, CA 91311, 818·109-118118 •..•••.•••.•. ....·1206 
§ GC International Inc., Richardson, TX 75085-1198, 214·234·3240 •••.•••• A·1207 

§t Gowanda Electronics Corp., Gowanda, NY 14070, 716-532·2234 •••••••• A'1208 
t Hiaonic, Inc., Olathe, KS 66061, 913·782-0012 ........................ A-2234 

§t Nytron Inductors, Inc., Darlington. SC 29532, 803·393·5421 
..................................... ...... A'1214,1216-1223,1232,8'1023 

t Pico Electronics, Inc., Mt. Vernon, NY 10552, 914-699·5514;800-431·1064 
................................................................. A01236 

t Power Magne-Tech Corporation, Perth Amboy, NJ 08861, 908-826-4700 •••••. 
A0 2371 

Pram Magnetics, Inc., McHenry, IL 60050, 815·385-2700...... A·125O·1253,2383 
§t RCD Componenta, Inc., Mancheeter, NH 03109,603·869-0054 •••••••••• Ao 1254 

Renco ElectroniCS, Inc., Deer Pk.,.NY 11729, 516-586-5566;1-800-845·5828 
.. ............................................................... A'1259 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller 



Coils, Shielded-1800 (Cont'd) 
Sprague-Goodman EIctms.,lnc., Garden city Pic., NY 11040, 5111-746-1385 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A01141 
t Standex ElectrOnIcs, Standex Inlematlonal, Cincinnati, OH 45209, 51H71-3777 

• • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • •• A01262-1266 
Talema Electronic, Inc., saint J_s, MO 65559, 314-265-5500 ••••••••• A02422 
TDK Corporation of America, Electronic components & MaterIal, Mount Prospect, 

IL 600116, 708-1103-6100 ...................................... A01273,1294 
tTorotal Proda.lnc., Grandview, MO 64030-3199,'816-761-6314 •••••••••• A01276 

VernHron Corp., PeaaIve Compe. Group, SL Petersburg, FL 33743, 813-347-2181 
••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••• A01279 

§ VItec Electronics Corp., Visalia, CA 93291,209-851-1535..... Ao2459,2462-2463 
Wllco Corp., Indianapolis, IN 46288, 317-293-6300 ....................... A01280 

t AmerIcan Trans-Coll Corporation, Richmond Hill, NY 11419-1410 . .. . . . • 718-441-5207 
t Automatic Coil Corp. A DSG Company, Miami FL 33147 ........•.••... 305-696-6660 

§tAydtn CorpOration (West), san Jose, CA 95119-1371 ................... 406-629-1100 
t Bicron Electronics, canaan. CT 06018 .................................. 203-824-5125 

C8dde1l Con Corp., Middletown Springs, VT 05757 ...................... 802-235-2019 
CoiK! Corp., Bronxville, NY 10708 ...........•.......................... 914-337-4775 

tCramer Coil & Transformer Co., Inc., Saukville, WI 53080 .. 414-284-9425;414-377-7040 
Custom Coils Inc.. Alcester, SO 57001 .•......•...........•............. 605-934-2460 
Dynage/Power & Magnetics, Division Of Oakleaf, Inc., canistota, SO 57012 

................................................................. 605-296-3462/3487 
t Eleclronic Transfonner Corp., Totowa, NJ 07511 ...........•.........•.. 201-942-2222 

Elma Engineering, Palo Alto, CA 94303 ................................. 415-494-7303 
t Fernwood Transformer Co., Transistor Devices Inc., Belvidere, NJ 07823 

...••.•....•.....••.•............•..•..•..................•............ 908-475-3207 
t Freed Transformer Co. Inc.. Eleclronic Transformer Corp., Totowa, NJ 07511 

... , .. .... . .. .. .. .. . . . .. .. • .. . .. .. . .. . . . . . .. .. . .. . .. .. . .. . .. . .. .. . .. ... 201-942-2222 
Hilran Corporation, Flemington, NJ 08622-9943 . . . . . . . . . . . . . . . . . . . . . . . .. 908-782-5525 

§t JB Elecironic Transformers, Chicago, IL 60647 ......................... 312-342-Q080 
§t Jeffers Electronics, Nogales, AZ. 85621 ........•...•.•.........•........ 802-281-4925 

Kappa Technologies, Inc., Rahway, NJ 07085 ..•..•..•. 908-396-9400;1-I1O(}-223-0803 
l.eecraft Industries Lid., Scarborough, Ont., CANADA Ml B 3R6 .. . . . . . . .. 416-292-4463 

tLenox-Fugle Electronics, S. Plainfield, NJ 07080 ........................ 908-756-1164 
t Magnecomp, Inc., Pickens, SC 29671 ................................... 803-876-4700 
tMagnatic Component Engineering Co., Culver City, CA 90230 ........... 213-396-4761 
t Magnetico Inc., Holtsville, NY 11742 .............. ,..................... 516-854-1166 
tNorth Hills Electronics, Glen Cove, NY 11542 ........................... 516-671-5700 
t NWL Transformers, Bordentown, NJ 08505 ............................. 609-296-7300· 
tPiconlcs, Incorporated, Tyngsboro, MA 01879 ........................... 508-649-7501 

Radio Television Products Corp. Douglas, AZ. 85607 ................... 802-384-4438 
RDI Elctms., Inc.. New Rochelle, NY 10801 ............................. 914-·632-7274 

t Sigma Electronics Inc., Houston, TX 77099 .............. 713-933-4700;800-674-7121 
tSkyway Magnatics, Warner Springs, CA 92086 .....•.................... 619-782-3342 

South American Development Corp., Poughkeepsie, NY 12590 ......... 914-452-1305 
§ Tamura Corporaticn 01 America, Carson, CA 90746-3518 ............... 213-638-1790 

Texas Transformer Corp., Plano, TX 75086 ............................. 214-424-1581 
§ Toko America, Inc., Mt Prospect. IL 60058 ................ , ..• ,. . .. . . ... 708-297-0070 

Torad Coil Co., Inc. Wayne, NJ 07470 ............................ ,..... 201-835-6195 
tTorwico Elctms.lnc., Lakewood, NJ 08701 .............................. 908-384-1800 
tTransAmerican Transformer, E. Setauket, NY 11733 .....•.........•... 516-928-0762 

§tVanguard Electronics Co., Gardena, CA 90248 .......................... 213-323-4100 
. tZMAN Magnatics, Kent, WA 98032 ..................................... 206-251-8064 

Coils,Solenoid-1800 
Albar, Inc., Lynnwood, WA 98036, 206-771-4006;600-822-5227 ••••••••• A02152 
APX-Ars!an Products, Hicksville, NY 11801, 516-433-1313 •••••••••.••• Ao2169 

t Commu"lcsliOn CoIl Inc., Chicago, IL 60634, 312-637-1333 •••••.••••••• A01193 
Cramer COli & Transformer Co., Inc., Saukville, WI 53080, 

414-284-9425;414-377-7040 •••••••••••••••••••••••••••••••••••.••• A02193 
Delevan Dlv., American PrecIsion IndS. Inc., E. Aurora, NY 14052.0449, 

718-652-3600 .................................................... A01205 
§t Dormeyer Inde., A. F. Dormeyer MIg. Co., Inc., Chicago, IL 60641, 312-283-4000 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• a01621-1623 
Enegren Electronics, Inc., Olathe, KS 68062, 913-782-4720 ••••••••••••• A02210 
Liberty Controls, Shorewood,lL 60435,815-725-2241 ••••••• , .•••••••• a01627 
Una Electric Products, Hartford, CT 06141, 203-659-3573;1-600-331-1137 

.....•••...• c ..•....••••.....•......•.......•..........•......•.• B0 1537 
Magnalab, Boulder, CO 80301-4696, 303-442-6700 •••••••••• A01209,2253,2257 
Magnoa, Hudson, MA 01749,508-862-1173 ••••••••••••••••••••••••••• 001291 
Ross Engineering Corp., Campbell, CA 95008,408-377-4621 ••••••••••• a01588 

§ Walker Sclantiftc, Worcester, MA 01606, 508-852-3674;508-853-3232;800-862..4638 
•••••••••••••••.•.••••.•••••••••••••••••••••••••••••••••••••••••• 001337 

Wilco Corp., Indianapolis, IN 46288, 317-293-9300 • • • • • • • • • • • • . • .• A01280,1283 
Ajax Magnethermic Corp., Warren, OH 44482 ........................... 216-372-8511 

§Allen Co., Inc., Robert G. N. Hollywood, CA 91605 ....... 816-765-8300; 800-999-3711 
American Magnetics, Carterville, IL 62918 . . . . . .. .. .. . .. . .. . .. .. . .. . . . . .. 616-965-4838 
American Magnetics, Oak Ridge, TN 37831-2509 ....................... 615-482-1058 
Andover, Inc., Lafayette, IN 47904 ....................................... 317-447-1157 

t.AP.W. Co. Inc., Rockaway, NJ 07866 ................................... 201-627-0643 
§ Atlantic MagnetiCs, Inc., Pompano Beach. FL 33069 . . . . . . . . . . . . . . . . . . . .. 305-979-7920 
t Automatic Coil Corp .. A DSG Company, Miami, FL 33147 ............... 305-695-6660 

§tAydin Corporation (West), san Jose, CA 95119-1371 ................... 406-629-1100 
t Bicron Electronics, Canaan, CT 08018 ................... '.' .. . .. .. .. . . .. 203-824-5125 

cardinal Conlrol Co. Kensington, CT 06037 ............................ 203-826-8379 
tComponent SpeciaHies Corp., Temple CHy, CA 91780 ................... 213-283-00,15 

Cryomagnetics, Inc. Oak Ridge, TN 37630 .............................. 615'482-9551 
Custom Bobbin Windings, A & K Corporation, Zanesville, OH 43702-2369 

....................•...........................•...................... 614-452-6973 
Custom Coils Inc., Alcester, SO 57001 .................................. 605-934-2460 

§ Dale Electronics, Inc., Yankton Div., Yankton, SO 57076-0180 ........... 805-665-9301 
§Deltrol Controls, Milwaukee, WI 53215 .................................. 414-671-6800 
t De Young MIg. Inc., Kirkland, WA 98034 ..............•................. 20fHl23-4796 

Douglas Randal~ Pawcatuci<, CT 08379 ................................ 203-599-2075 
Dynage/Power & MagnetiCS, Division 01 Oakleaf, Inc., canislota, SO 57012 

.. . . . .. .. . .. .. . . .. . . . . . . . .. . . . .. . .. . . . . . . . .. . . . .. . .. . .. . . . .. . . . .. 805-296-3462/3487 

PRODUCT INDEX &. DIRECTORY 
Electro Assemblies Corp., Northbrook, IL 60062,-2319 .•......... , . . . . . • . 708-496-6520 
Eleclrocom Industries, S. Bend, IN 46615 .................... : .......... 219-232-2743 
Eleciromech, Inc., Kearny, NJ 07032 ........................... ,........ 201-997-0950 

t Electronic Transformer Corp., Totowa, NJ 07511 ....................... : 201-942-2222 
Elma Engineering, Palo Alto, CA 94303 .................................. 415-494-7303 
Endicott Coil Co., Inc., Binghamton, NY 13905 ........................ '.. 607-797-1263 

t ESC Electronics Corp., Palisades PI<., NJ 07650 .•.. .•• . . . . •. .. ..•. ..•. .• 201-947-0400 
The Five Star Co., Plantsville, CT 06479 ................... : ........... : 203-628-5561 

t Freed Transformer Co., Inc.. Electronic Transformer Corp., Totowa, NJ 07511 
· ...........•.....••............ : . . • . . . . . . . . . . . • . . . • . . • . . . . . • . . . . • . • . .• 201-942-2222 

LH. Frost Limited, Oakville,Ont, CANADA L6H 2R4 ..................... 416-944-6681 
Gevagan Electronics, Danbury, CT 08810 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-748-5248 
GC Internetional Inc., Richardson, TX 75085-1196 .....••........•...... 214-234-3240 

tGeniscO Technology Corp., La Mirada, CA 90838 ....................... 714-523-7001 
Gowanda ElecIronlcs Corp., Gowanda, NY 14070 • . . . . . . . . . . . . . . . . . . . . . • 716-532-2234 
Grand Transformers, Inc.. Grand Haven, MI 49417 .....•..........•..•.. 616-842-5430 

§tJaico Products, Jaidinger MIg. Co., Inc.. Chicago, IL 6OQ22 ..........•... 312-421-1090 
t Kappa Technologies, Inc., Rahway, NJ 07065 .;........ 908-396-9400;1-600-223-0603 

LDJ Incorporated, Troy, MI 48099-0219 ................................. 313-526-2202' 
Leecralt Industries Ltd. Scarborough, Ont., CANADA Ml B aR6 ... . . . . . .. 416-292-4483 

t Lisl<, G. W., Co., Clifton Springs. NY 14432 .............................. 315-462-2611 
tMagnetico Inc., Holtsville, NY 11742 .................................... 516-854-1166 

MHchell Electronics Corp. Mt. Vernon, NY 10552 ....................... 914-699-3800 
§ Narnco Controls, An Acme-Cleveland Co., Mentor, OH 44060 ........... 216-946-9900 

Northern Magneties Inc. Van Nuys, CA 91406 •......•............... '" 816-997-8675 
t Northlake Engineering, Inc., Antioch, IL 60002 ........................... 708-395-5710 
t PeA Eleclronics, Sepulveda, CA 91343 ................................. 818-892-0761 
t Permaluster, Inc., Burbank, CA 91504 ......•............. 213-649-4543;213-649-6454 
t Piconics, Incorporated, Tyngsboro, MA 01879 . . . . . . . . . . . . . . . . . . . . . . . . . .. 508-649-7501 

Renco Eleclronics, Inc., Deer PI<., NY 11729 ........... 516-586-5566;1-e00-645-5828 
Shokai Far East Lid., PeekSkil( NY 10566 .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... 914-736-3500 

t SA Engineering, BW liP International, Inc., Garden Grove, CA 92643 .... 714-554-4200 
tStsngenes Industries, Inc, Palo Ano, CA 94303 ......................... 415-493-0814 

Tokin Magnetics, Inc. Frernon~ CA 94539 .............................. 415-490-7500 
t Trans American Transformer, E. Setauke~ NY 11733 ................... 516-928-0762 

Trineties Inc. Mishawaka, IN 46545-4899 .............•..•..•••......... 219-259-8535 
t# UnRed States Electronics, Springfield, NJ 07081 .. ;..................... 201-912-0111 

Vanguard Relay Corp., Warwick, RI 02886 ............•................. 401-732,-0700 
§ VIIec Eleclronics Corp. Visalia, CA 93291 ............................... 208-651-1535 

Wabash Magnetics, Kearney-National Inc., Huntington, IN 46750 ...•...• 219-356-8300 
The Winatic Corp., Eleclro-Technik Industries, Inc. Vesta( NY 13850 .... 607-729-6318 

t ZMAN Magnetics, Kent WA 96032 ..................................... 206-251-8064 

Coils, Switching, Power-1800 
AIber,lnc., Lynnwood, WA 98036,206-771-4006;800-822-5227 ••••••••• A02152 
Belllnde., J. W. Miller Dlv., Gardena, CA 90247-1059, 213-515-1720 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••• A01164,1167 
aH ElectroniCS, Inc., BurnSVille, MN 55337, 612-894-9590 •••••••••••••• A01171 
C8ddell-Burns Mfg., Mineola, NY 11501-3508, 516-746-2310 ••••••• A01172-1183 

t Communication Coli Inc., Chicago, IL 60634,312-637-1333 ••••••••••••• A01193 
Electromech, Inc., Kearny, NJ 07032, 201-99NI950 ••••••.••••••• Ao22G8-22G9 
Enegren ElectroniCS, Inc., Olathe, KS 66062, 913-782-4720 .••••••••.••• A02210 

§t Mlcrotran Co. Inc., Valley Stream, NY 11582, 516-561-6050 •••••••• Ao2279,2286 
Standex ElectroniCS, Standex International, CinCinnati, OH 45209, 513-871-3777 

............................................................ Ao1262,1267 
tToratel Prode.lnc., Grandview, MO 64030-3199, 816-761-6314.......... A01276 

Vernitron Corp., Passive Comps. Group, SL Petersburg, FL 33743, .813-347-2181 
•••••••••••••••••••• : ••••••••••••••••••••••.•.••••••••••••••••••• A01279 

§t Vltec Electronics Corp., Visalia, CA 93291, 209-651-1535.......... A02462-2463 
t Beckman Industrial Corp. Alliliate 01 Emerson Electric Co. Fullerton, CA 92635 

......•................................................................ 714-447-2300 
Custom Coils Inc., Alcaster, SO 57001 ....•...... :...................... 605-934-2480 
Dynage/PQwer & MagnetiCs, Division Of Oakleaf, Inc., canistota, SO 57012 

.. .. . . .. . . .. . . .. .. . .. . .. .. . . .. .. .. . . . .. . . .. . .. . . . .. . .. . .. . . .. . ... 605-296-3482/3487 
t Fernwood Transformer Co. Transistor Devices Inc. Belvidere, NJ 07823 

· . . . . . . . . . . . . • . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .. 908-475-3207 
Gavagan Eleclronics, Danbury, CT 06810 ......... ;..................... 203-746-5248 
GC International Inc., Richardson, TX 75085-1198 ......•............... 214-234-3240 
Grand Transformers, Inc., Grand Haven, MI 49417 ...................... 616-642-5430 
Hurricane Eleclronics Lsb, Hurricane, lIT 64737 ...........•............ 801-835-2003 
Integrity Technology Corp., Santa Clara, CA 95050 . . . .. . . .. ... .. . . . . . . .. 408-262-8640 
JBM Eleclronics, Inc. Bedford, NH 0311 (}-6802 ......•.................. 603-623-0222 

t Magnecomp, Inc.. Pickens. SC 29671 ................................... 803-876-4700 
tMagnetico Inc., HoHsville, NY 11742 ..................................... 516-654-1166 

Pacific Transformer Corp., Anaheim, CA 92807 . . . . . . . . . . . . . . . . . . . . . . . . l-eoo-325-0501 
Radio Television PrOducts Corp., Douglas. AZ. 85607 •..•............... 602-364-4438 
Skyway Magnetics, Wamer Springs, CA 92066 .......................... 619-782-3342 

§ Sprague Fi~Mag, san Diego, CA 92111-1416 .............. _ .. .. .. .. .... 619-569-8577' 
Texas Transformer Corp., Plano, TX 75086 ....•........................ 214-424-1581 

t Trans American Transformer, E. Setauket, NY 11733 ,.................. 515-928-0762 
t ZMAN Magnetics, Kent WA 98032 ..................................... 208-251-6064 

Coils, Telephone-1800 
APX·Arstsn Products, HickSVille, NY 11801, 516-433-1313 ••••••••••••• A02169 
BH ElectroniCS, Inc., BurnSVille, MN 55337,612-894-8590 ••••••••• A01170-1171 
Ksppa TechnOlogies, Inc.; Rahway, NJ 07085, 908-396-9400;1-800-223.0603 

• • .. • • • • • .. • • .. • • • • .. .. • • • • .. • •.• • • .. .. • • .. • • • .. .. • .. • • • • .... A02248-2249 
§t Microtran Co. Inc., Valley Stream, NY 11582, 516-561-6050 •••••••• A01212,2292 

Para-Une Transformer Co., Inc., Alhambra, CA 91803, 818-281-C1222 •.•• A02317 
Pram MagnetiCS, Inc., McHenry, IL 60050,815-385-2700 •• A02376,2378,2382-2383 

§t RCD Components, Inc., Manchester, NH 03109, 803-669-0054 •••••••••• A01254 
§ Tamura Corporation of America, Carson, CA 90746-3518, 213-638-1790 •••••• 

A01269 
tTorotel Prods. Inc., GrandvieW, MO 64Q3O-3199, 816-761-6314 •••••••••• A01276 
t AP.W. Co. Inc., Rockaway, NJ 07866 .................................... 201-627-0643 
tBourns Instruments Inc., Riverside, CA 92507 ........................... 714-781-5148 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 
(',ardinal Control Co., Kensington, CT 06037 ......................... 203-828-6379 
Charles Inds. Ltd., Charles Center, Rolling Meadows, IL 60008 .......... 708-806-6300 I 

CoiI-Q Corp., Bronxville, NY 10708 ...................................... 914-337-4775 
§Dale Electronics, Inc., Yankton Div. Yankton, SD 57078-0180 ........... 605-665-9301 
t De Young Mfg. Inc., Kirkland, WA 98034 .... . . . . . . .. . . . . . . . . . . . . . . . . .. .. 20&623-4798 

Dynage/Power & Magnetics, Division 01 Oakleaf, Inc. Canistota, SD 57012 
................................................................. 605-296-3462/3487 

Eleclrocom Industries, S. Bend, IN 46615 . . ................ 219-232-2743 
t Electronic Transformer Corp., Totowa, NJ 07511 ....................... 201-942-2222 
t Freed Transformar Co., Inc., Electronic Transformer Corp. Totowa, NJ 07511 

......................... .................. 201-942-2222 
GC International Inc., Richardson, TX 75085-1198 ...................... 214-234-3240 
GTE SUPPLY, GTE SUPPLY, DFW Airport, TX 75261 . ................. 800-433-4837 

§t JB Electronic Transformers, Chicago, IL 60647 . . . . . . . . . . . . . . . .. 312-342-0080 
Leecraft Industries Ltd., Scarborough, Ont, CANADA MIB 3R6 .......... 416-292-4463 
LEPeO/Leonard Elec. Prods., Brownsville, TX 78521 512-546-1625 
Magnete!< Triad, Huntington. IN 46750 ............................ : ..... 219-356-7100 

t Magnetice Inc., Holtsville, NY 11742 .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5 t 6-654-11 66 
tPice Electronics, Inc. Ml Vernon, NY 10552 .....•....... 914-699-5514;800-431-1064 
t Power Magna-Tech Corporation, Perth Amboy, NJ 08861 ............... 908-826-4700 
tPrecision Components, Inc., Addison, Il6010! ............. 312-543-6400 

Renco Electronics, Inc., Deer Pk., NY 11729 ........... 516-586-5566;1-800-645-5828 
Shokai Far East Ltd., Peekskill, NY 10566........ . .... 914-736-3500 

tSigma Elecbonics Inc., Houston, TX 77099 .............. 713-933-4700;800-874-7121 
South American Development Corp., Poughkeepsie. NY 12590 ...... 914-452-1305 
Texas Transformer Corp., Plano, TX 75086 ............. ............... 214-424-1581 
Tokin Magnetics, Inc., F,emon~ CA 94539 415-49()"7500 

§ Toko America, Inc., Mt Prospect, IL 60056 ... 708-297-0070 
tTrans American Transformer. E Setauket NY 11733 ... 516-928-0762 
§ Vitec Electronics Corp. Visalia, CA 93291 209-651-1 !i35 

Coils, Telephone Pickup (Recordingl- See Pickups, Telephone 
(Vol. D) 

Coiis, Toroidal-1800 
t Abbott Tf!(lh",,'og;es, inc, Transformer Division, SlIn Valley, CA 91352, 

818-504-11644;1-800-36"1-('I200;818-841-363!l .•.••....••......•.•.... ...·2134 
Albar, Inc., Lynnwood, W/i. 980a5, 206-111-4006;800-822-5227 .•....... 1\-2152 
Amecon, In".,lIneheim. r,,.,. ~2805, 714-634-2220;800-392-2292 

•.••• ;....................................... A'1156-1158,2154-2156,2100 
APX-Arstan Products, Hicksville, NY 11801, 516-433·1313 •••••••. ""2168-2169 

t Automatic Coil Corp., A DSG Company, Miami, Fl33147, 305-696-6600 •.•... 
A-1"I59 

Bel Fuse, Je ..... y City, !lid 07302, 201-432-l1463 .... ..... ...•... ........ 11.·2178 
§t Belllnds., J. W. Miller Div., Gardena, CA 90247-1059, 213-515-1720 

• • . . . • • . • • • . • • • • . • . • • . . . • • • . • . . • . . • • . • . . . • • . • • • • • . . • . . • . • . •. 11.-1164,1161 
BI,I "'!a~."",i~$, !nr.., !l"r""~;IIp., MN 55337, 612-894-9590 .......... 11.'1170-1171 

t Bicron ElectroniCS, Canaan, CT 00018, 2U3-824-5125 ....•.• .•.•.•.... 1'1-2136 
Caddell-Burns Mfg., Mineola, NY 'j'I501-35116, 516-746-2310 ....... A'1172-1173 

t Communication Coii Inc., Chicago, Il 00634,312-637-1333 ••..•••....•. A'11!13 
t Cramer Coil /I. Transformer Co., Inc., Saukville, WI 53080, 

414-284-9425;414-377-7040 ••••.•••••.••••.••••.•••••.•..•....•••. A';ml1 
§ CR Magnetics, Inc. (Formerly Current Ring Co., Inc.), Fenton, MO 63026, 

314-343-8516 ..................................................... 11.-2194 
Custom Coils Inc., Alceste" SD 57001, 605-934-2460 •.•.•..•.•••....•. A.2197 

§t Dale Electronics, iIlC., Vania,," Dill., y .. "kton. SO 5707'8-11180, 6()5-665-9301 
•..•..•••..•.•.•••..•••.........••..•••....•..••••••.•.•.•••. ""1'1911-1'199 

§t Celavan Di"., A_ricen Precision Ind ... I""., E. Aurora. NY 14052-0449, 
715-652-3000 ............................................ ..•. "01203,1205 

0Yllage/Po_. &, iIIIagnet.cs, OMsion Of O .. I<leal, Inc., C01l.stola, SD 57012, 
605-296-3462/3487 • . • . . . . • . . . . . • . . . . . . • . . . . • . . . . . . . . . . . . . . . . . . . .. ...-2201 

Enegren ElectroniCS, ~nc., Olal"", ItS 60062, 913-782-4720 •.•. .••..•..• ,6,'2210 
§t EWC, Inc., Englishtown, IIlJ O"n26, 908-446-3110 •.•.•••..•.•..•.....•. ""1201 

§Frontier ElectroniCS, Chalswortl1, CA 91311, 618-109-988S ............. "'-1206 
§t Gowanda Electronics Corp., Gowanda, NY 14070, 716-532·2234 ...••.•. ""1208 
t Hisonic, Inc., Olathe, KS 60061, 913-782-0012 ........................ ""2234 
t Lanco Elctrn •• , Inc., McHenry, Il 00050, 815-344-2900 ..................... ·2250 

Magnelab, Boulder, CO 80301-4696, 303-442-6700 ••••• A'1209,2253-2255,2257 
Magnetek Triad, Huntington, IN 467511, 219-356-7100 •••••••...••.••.•. "'2260 

§t Microlran Co. Inc., Valley Stream, NY 11582, 516-561-60511 ••. A'1212,2278,2292 
t Pico Electronics, Inc., Ml Vernon, NY 10552, 914-699-5514;800-431-1064 

.......................... _ ...................................... A'1236 
PIII,en, Downevl" .. , Ont., CAN M3J 2N5, 416-667-9914 .•..•. .... "'-2368-2369 

t Power Magne-Tech Corporation, Perth Amboy, NJ 08861, 908-826-4700 .••••• 
,6,'2371 

Prem Magnetics, Inc., McHenry, IL 60050, 815-385-2700 • ••.•• A'1250-1253,2383 
§t RCO Components, Inc., Manchester, NH 03109, 003-669-11054 .•••.••... ,6,-1254 

Renco ElectroniCS, Inc., Deer Pk., NY '11729,516-586-5566;1-800-645-5828 
....................................................... A-1255-1256,12611 

t Standex ElectroniCS, Stan<iex International, CinCinnati, OH 45209, 513-871-3777 
...•...••.•.•......•••..••...•.....•.••.•.•.••••.•••••• A·1262,1266-1267 

T.lema EI .. ctran;c, !nc., Saint ,Jamas. MO 65559, 314-266-5500 .... A'2422-2426 
§ Tamura Corporalion of America, Carson, CA 90746-3518,213-638·1790 

..••.. , ••.•.•. .•••...••.. •••••••••.••••.•.•••••• .••••.•••••• A-1269-1272 
Torelca, Inc.,lrvington, NJ 07111, 201-374-8641 .••••••••••••••••••••. A-1278 

t Torotel Prods. Inc., Grandview, MO 64030-3199, 816-761-6314 ••••. A-1276-1277 
§t Vitae Electronics Corp., ViOlllis, CA 93291,209-651-1535 ..••...•.• A'2462-2463 

WileD Corp., IndianapoliS, IN 46268, 317-293-9300 •.••••..• •••• ••• A·1280-1281 
§Allen Co., Inc. Robert G. N. Hollywood, CA 91605 ....... 618-765-8300; 800-999-3711 
t American Trans-Coil Corporation, Richmond Hill, NY t 1419-141.0 ....... 718-44t-5207 

Andover, Inc., lafayette, IN 47904.... ........ ....... ............. 317-447-1157 
§ Atlantic MagnetiCs. Inc. Pompano Beach, FL 33069 ..................... 305-979-7920 
t Atlas Engineering Corp., Dorchester, MA 02121 ......................... 617-445-7100 

§t Aydin Corporation (West), San Jose, CA 95119-1371 ................... 408-629-1100 
t Beckman Industrial Corp., Affiliate of Emerson Electric Co., Fullerton, CA 92635 

....................................................................... 714-447-2300 

CoilS, Toroidal-1800 (Cont'd) 
Bey Electric, Inc. Lincoln Park, NJ 07035 .................... 201-694-5000 

t BG ElectroniCs, EPC Corp., Ml Vernon, NY 10550-4430 914-664-5591 
t Bourns Instruments Inc., Riverside, CA 92507 ........... 714-781-5148 
t Caddell Coil Corp., Middletown Springs, VT 05757 .. . . .. 802-235-2019 

§t Capccn, Inc., New York, NY 10001 ..................... 212-243-6275 
Cardinal Control Co. Kensington, CT 06037 ............................ 203-828-6379 
Charles Inds. Ltd., Charles Canter, Rolling Meadows, IL 60008 .......... 708-80&6300 
Chloride Electro Networks, Chloride Power Electronics, Inc., Caledonia, NY 14423 

· . . . . . . . . . . . . . . . . • ... . . . . . . . . . . . . . . . . . . .. . .. . .. . . . . . . . . . . . . . . . . . . . . . . .. 716-538-4421 
Coil-Cl Corp., Bronxville, NY 10708 ...................................... 914-337-4775 
Cross Electronics, Warrendale. PA 15086 .................... 412-776-159'1 
C-S Electronic Sales, Inc. Fran~fort, IN 46041 ........................... 317-659-1874 

§ De Coursey Engineering Laboratory, Culver City, CA 90230 .... . . . . . . . .. 213-EX7-9668 
t De~a Products Corporation, Fremon~ CA 94538 ........................ 415-770-0660 
t De Young Mfg., inc., Kirkland, WA 98034 ................................ 20&823-4798 

Eichhoff Electronics. Warwick, RI 02886 .......... 401-738-1440;800-678-1040 
Electro Assemblies Corp., Northbrook, IL 60062-231 9 . . . . . . . . . . . . . . . . . .. 708-498-6520 

tElectrocom Industries, S. Bend, IN 46615 '" ..................... 219-232-2743 
§t Electromech, Inc., Kearny, NJ 07032 . ........................ 201-997-0950 
t Electronic Transformer Corp. Totowa, NJ 07511 .................... 201-942-2222 

Electro-PacHic, Golela. CA 93117 ... ........ ....... 805-964-0751 
Endicott Coil Co., Inc., Blnghamton. NY 13905 .......................... 607-797-1263 

t ESC Electronics Corp., Palisades Pk., NJ 07650............. 201-947-0400 
t Fernwood Transformer Co., Transistor Devices Inc., Belvidere, NJ 07823 

908-475-3207 
t Freed Transformer Co., Inc., Electronic Transformer Corp., Tolowa, NJ 07511 

.............. " . . . .. . . . . . . . . . . . . . . . 201-942-2222 
LH. Frost Limited, Oak\fille,Ont, CANADA l6H 2R4 ............ 41&-644-~681 

Gavagan Electronics, Danbury, CT 06810.............. 20."3-748-5248 
§ GC International Inc., Richardson, oX 75085-1198 ....... 214-234-.3240 
t Genisco Technology COIp., La Mirada, CA 90638 .... ,14-523-7001 

Grand Transformers, Inc., Grand Haven, MI 49417 ..... 616-84·2-5430 
Hurricane Electronics Lab, Hurricane, UT 84737 ..... 901-635-2003 
!SL Products Inl'l, ltd., Syosse~ NY 1179j-6093 ............. 516-937-3475 
Japan Electronic Manufacturers Agency, Inc., Wilmette, IL 60091 ........ i08-2S'I-36oo 

§i'JB ElecilOnic "Transformers, Chh;ago,:L 60&47 . ......... ... 212-342··0080 
§t Jovil Manufacturing Co., Inc., Danbury, CT 06810 ....................... 203-792-6700 
t Kappa T echnoloyies, Inc., Rahway, NJ 07065 ..... . . . .. 908-396-·9400;I-eOO-.223-0S03 

KGS Electronics, Inc., Pasadena. CA 91103 .............•............... BI8-l00-071,6 
Leecraft Industries Ltd., Scarborough, Ont, CANADA MIB 3R6 .......... 416-292-4463 
LEPCO/leonard Elec. Prods., Brownsville, TX 78521 ................... 512-546-1625 

t Magnecomp, Inc., Pickens, SC 29671 ................................... 603-878-4700 
tMagne!ic Circuit Elements. Salinas, C-A 93905 .......................... 408-757-8752 
t Magnetic Component Engineering Co., Culver Cily, Cil 90230 ... ' . . .. . .. 213-398-4761 
t Magnetic.o Inc., Hottsville, NY 11742 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 516-654-'1166 

Mitchell Electronics Corp., Mt Vernon, NY 10552 ....................... 914-699-3BCO 
t Neshaminy Transformer Corp .• iFurlong, PA 10025 ...... '" ~1 b-"i~/41 I 
t North Hills Electronic.s, Glen Cove, NY 11542 . . . . . . . . . . . . . . . . . . . 516-671-5700 

0000 Corp., Milwaukie, OR 97222 .............................. 503-659-7932 
t Ohmite Manufacturing Co., Skokie, il 60076 .................... 708-675-2600 

Pacific Transformer Corp. Anaheim, CA 92807 . . . . . . . . . . . . . . . . . . . .. . . . HlOO-325-0501 
t PeA ElectroniCs, Sepulveda, CA 91343 ...•............................. 818-692-0761 
t Perkin-Elmer Corp. Elctm. Prcds. Dept, Norwalk, CT 06859-0132 ..... .. 203-762-4786 
tPic"Onics, Incorporated, Tyngsboro, MA 01879....... ....... 508-649-7501 
t Polyphase Instrumen~ Ft Washington, PA 19034 .......... 215-643-6950 

!It Powertron Corp., Sparta. NJ 07871 ........ ............... 201-579-5599 
t Precision Components. Inc., Addison, IL 60101 ...... 3t~-543-64oo 

Radio Television Product. Corp., Douglas, AZ. 85607 6(\2-36fr 4438 
t RD! Elclms., inc., New Rochelle, NY 10801 ....... . 914-632-7274 

R.F. ElectroniCS, Inc., irvine. CA 92114-5517 ........ . ............... 714-263-0661 
tRFI Corporation, Bsy Shore, NY 11700 516-231-6400 

Rtron Co'!' .• Skokie, Il6D076 .......................................... 708-·679-7180 
tSchottCorp., Wayzata. MN 55391 ..................................... 612-4·7,,..1173 
t Scientdic Technologies Inc., Control Components Div., Hayward, CA 94544-7831 

....................................................... 415-471-9717;800·221-7060 
" Shokai Far East Ltd., Peekskill, NY 10566 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 914-73&-3500 
t Siemens-B C L MagnetiCS, Siemens Automotive LId., Burlington, Ont, CANADA L7L SH6 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .. 416-335-2530 
tSigma Electronics Inc. Houston, TX 77099 .............. 713-933-4700;800-874-7121 
t Sigmapower, Inc., Carson, CA 90746 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213-32-Sigma 

§t Skyway Magnetics. Warner Springs, CA 92066 . 619-782··3342 
South American Development Corp., Poughkeepsie, NY 12590 ......... 914-452-1305 
Sprague Electric Company, Distribution Division, Mansfield, MA 02048-9102 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50&339-8900 
§Sprague Fi~Mag, San Diego, CA 92111-1416 ........................... 619-569-657"7 

Standard Condenser Corp, Skokie, IL 60076 ........ . . .. . . . . .. . . . . . . . . .. 708-675-3133 
Texas Transformer Corp. Plano, TX 75086 ............................. 214-424-1581 

§ookin America, Inc., San Jose, CA 95134 ................................ 40&432-8020 
Tokin Magnetics, Inc., Fremon~ CA 94639 .............................. 4'i5-490-75oo 

§ Toko America, Inc., Mt Prospect" IL 60056 .. . . . .. . . . .. . . . . .. . . . . . .. .. . .. 706-297-0070 
Tarad Coil Co., Inc. Wayne, NJ (J14/0 .................................. 2()Hl35-6195 
Torema USA, Inc., Houston, TX 77042 ................................. 713-977-2500 

tToroid Corp. of Maryland, Salisbury, MD 21801 ......................... 30HI60-03oo 
tTorolron Corp., Ml Vernon, NY 10550 .................................. 914-664-2050 

Tortran Inc., Bridgeport, CT 06608 ...................................... 203-367-5188 
t T orwice Elctrns. Inc., Lakewood, NJ 08701 .............................. 908-364-1600 
t Trans American Transformer, E. Setauket, NY 11733 ................... 516-929-0762 

t#United States Electronics, Springfield, NJ 07081 ........................ 201-912-0111 
§t Valor Electronics, San Diego, CA 92121-2245 .......................... 619-459-1471 
§t Vanguard Electronics Co., Gardena, CA 90248 .......................... 213-323-4100 

tVoHarnpereCorp., Lynbrook, NY 11563 ........................•...... · .. 51&-887-9443 
tWirebenders,Inc., Phoenix, AZ 85021-2824 ............................. 602-861-1856 

§t Zarnbre Co. inc., Mountain View, CA 94043 . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 415-968-9176 
t ZMAN Magnetics, Kent. WA 98032 ..................................... 20&251-6064 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <I>-Rentals #I-Value Added Reseller 



Coils, Transducer-1800 

Coils, Transducer-1800 
t American AtII'cIaJ*8 Controls, Fanningdale, NY 11735, 516-684-5100 ••• 801876 
t Automatic CoIl Corp., A DSG Company, Miami, FL 33147, 305-68&Q60 

••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·1159-1161,1163 
frontier electronics, Chatsworth, CA 91311, 818-709-8888 ••••••••••••• A·120B 
Magnallb, Boulder, co 80301-4696, 303-442-6700 •••••••••• A·1209,2253,2255 

t Torotel ProcIL Inc., Grandvlaw, MO 64030-3199, 816-761-6314 • • • • • • • • •• A·1276 
§ Atlan1ic Magnetics, me.. Pompano Beach. FL 33069 •.• .-....... • • • . . . • . •. 305-979-7920 

Cardinai Control Co., Kensington, CT 06037 ..••••.......•....••.•...•.. 203-828-6379 
tDe Young MIG, Inc., Kirkland, WA 98034 •.••.....•••••..•.•......••..•.• 206-823-4798 

Electro Assemblies Corp., Northbrook, II. 60062-2319 ...•..•............ 708-498-6520 
tElectronic Transformer Corp., Totowa, NJ 07511 .•••.•....•••.•...•.. "'. 201-942-2222 

Endicott Coil Co., Inc., Binghamton, NY 13905 ....•.....•............•. : 607-797-1263 
t Freed Translormer Co., Inc., Electronic Transfonner Corp., Totowa, NJ 07511 

•... , ..• .• •. . .•... •. .. .• ... .. .. ..• ..•.. ... .•.. . . . .. . . .. •••••..•.. ... ... 201-942-2222 
General Vibrallons MIg. Co., Menchester, CT 06040 . . . . . . • . . . . . • . . . . . . . . 203-648-0090 
LgecraIIlndustries Ltd., Scarborough, Ont, CANADA Ml B 3R6 . . . . . . . . . . 418-292-4463 
Mag-Con, St Pau~ MN 55113 ..•..••..•.•..•.•. ,........................ 612-633-8820 

tMagnetico Inc., Holtsville, NY 11742 ....•.........................••..•. 518-654-1166 
t Petkin-Elmer Corp., EIcIm. Prods. Dept., Norwaik, CT 06659-0132 .•...•. 203-762-4766 
t Power Magne-Tech Corporation, Perth AIOOoy, NJ 06661 •.........•...• 908-826-4700 

§t Powertron Corp., Sparta, NJ 07871 ..•.........•...............•..•...•. 201-578-5599 
Renco Electronics, Inc., Deer PI<., NY 11729 ....•...... 518-568-5566;1-80(J..645.5628 
Richard-Lee Co., Cranford, NJ 07016 ...••.••..••.•.•....•..•..•........ 201-278-0710 
Sensor Corp., Scottdale, PA 15863 .•.•......•............•.••.....•..... 412-887-4080 

tSigma Electronics Inc., Housion, TX 77099 •.....•....... 713-933-4700;8~74-7121 
South Amerlcen Development Corp., Poughkeepsie, NY 12590 ........• 914-452-1305 
Tokin America, Inc., Sen Jose, CA 95134 . . . . • . . • . . . . . . . . . . . . . . . • . . . . . . . . 408-432-6020 

t Torwico Elctrns. Inc., Lakewood, NJ 06701 ............................•• 908-364-1800 
tTransAmerlcen Trenstormer, E. Selauket,'NY 11733 ................... 518-928-0762 
tVanguard Electronice Co., Gardena, CA 90248 .......................... 213-323-4100 

Wontronice, Los Angeles, CA 90039 ,.; ...... , ....... , .. , .. , .. ,......... 213-660-6230 

Coils, Transformer-1800 
t Abbott Technologll9, Inc, Transformer Division, Sun Valley, CA 91352, 

818-504-0644;101100-367-8200;818-941-3630 ••••••••••••••••••••••• , -A·2134 
Albar,lnc., Lynnwood, WA 96036, 208-771-4006;800-622-5227 ••••••••• A·2152 
Amacon, Inc., Anaheim, CA 92805, 714-634-2220;8110-392-2292 • • • • A·1158,2162 
American Aerospace Controls, Farmingdale, NY 11735, 516-684-5100 ••• B-1877 
APX-Arstan Products, Hicksville, NY 11801, 516-433-1313 •••••••• A.2168-2168 

t Automatic Coil Corp., A DSG Company, Miami, FL 33147, 305-698-6660 •••••• 
A·1159 

BH Electronics, Inc., Burnsville, MN 55337, 612-894-9590 •••••••••••••• A·1170 
t Bicron Electronics, Canaan, CT 06018, 203-824-5125 •••••••••••••••••• A·2186 

Caddell-Burna Mfg., Mineola, NY 11501-3508, 516-746-2310 ••••••• A·1172-1173 
tCommunlca1lon Coli Inc., Chicago,IL 60634, 312-637-1333 ••••••••••••• A·1193 
t Crarriar CoIl & Tranatormer Co., Inc., Saukville, WI 53080, 

-414-284-9425;414-377-7040 .................................. A·2191-2193 
CR Magnetics, Inc. (Formerly Currant Ring Co., Inc.), Fanton, MO 63026, 

314-343-8518 ............................ _. • • • • • • • • • • • • • • • . • • • • • •• A·21M 
Custom Coils Inc., A~, SO 57001, 605-934-2460 •••••••••••••••••• A·2197 

§t Elacttomach, Inc., Kearny, NJ 07032, 201-997-0950 •••••••••••••• A·2208-2209 
Enagren ElectroniCS, Inc., Olatha, KS 66062, 913-782-4720 ••••••••••••• A·2210 

t EWC, Inc., Engllahtown, NJ 07726, 908-448-3110 •••••••••••••••••••••• A·1201 
t Gowanda Electronica Corp., Gowanda, NY 14070, 716-532-2234 •••••••• A·12GB 
Magna-"- Electronics, Inc., Whippany, NJ 07981, 201-428-1197 ••••• 0·1681 
Magnalab, Boulder, CO 60301-4686, 303-442-6700 ••••• A·1209,2253-2254,2257 

§t MJcrotran Co. Inc., Vallay Stream, NY 11582, 518-581-6050 
• •••••••••••••••••••••••••• c. • • • • • . • • • • • • • • • • • • • .• Ao1212,2279,2286,2292 

North Hills Electronlca, Glen Cova, NY 11542, 516-671-5700 •••• ,....... A.2310 
Plltron, DoWnavlew, Ont., CAN ~ 2N5, 416-567-9914 ••••••••••• A.236B-2368 

t Power Magna-Tach CorporatIon, Perth Amboy, NJ 06861, 908-826-4700 •••••• 
A·2371 

Pram MagnetIcs, Inc., McHenry, IL 60050, 815-385-2700 • • • • • • • •• • • • • • •• A.2363 
§t RCO Componants, Inc., Mancheetw, NH 03109, 603-668-0054 •••••••••• A-1254 

Ranco Electronics,Inc., Dear PI!., NY 11729, 516-588-5566;1-800-645-5828 
................................................................. - A·1255 

t Signal Translormar Co., Inc., Insileo Corporation, Inwood, NY 11896, 
516-239-5777 •••••••••••••••••••••••••••••••••••••••••••••••••••• A·2382 

_ Standex ElectroniCS, Standex Intarnalional, Cincinnati, OH 45209, 513-871-3777 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A.1262,1266-1267 

§ Tamura Corporation of,Amarlca, Carson, CA 90748-3518, 213-638-1790 
• • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • •• A·1268,1271-1272 

t Torotel ProdL Inc., Grandview, MO 64030-3199, 816-761-6314 • • • •. A.1276,2451 
§ VItae Electronics Corp., Visalia, CA 93291,209-651-1535..... A.2459,2462-2463 

Abacus Conirols Inc., Somerville, NJ 08876 ............................. 908-526-6010 
Acme Transformer. Acme Electric Corporation, Lumberton, NC 26358 _ • . 918-738-1121 

t Adams-Maxwell Division, Coast Magnetics, Inglewood, CA 90302-1284 
.................•.....••.•.....•......•...... , •......... ,.".', ..••.•. -213-673-3245 

Americen Monarch, Minneapolis, MN 55421 ..•....•..•.•..•..•....... " 612-788-9161 
tAmerlcen Trans-Coil Corporation, Richmond liill, NY 11418-1410 •.... " 718-441-5207 

Andover, Inc., ~ystte, IN 47904 .................................... ,." 317-447-1157 
t A.P.W. Co., Inc., Rockaway, NJ 07866 •... , ......•. _ , ....•..•.... , .. , ... , 201-627-0643 
§ Atlantic Milgnetics, Inc., Pompano Beach, FL 33069 , ..................• , 305-978-7920 
tAtlas Engineering Corp., Dorchester, MA 02121 , ....... ,."."., .. , ..•.. 617-445-7100 
t Avionic Instruments, Avene~ NJ 07001 ................... "............. 908-382-7100 

§t Aydin Corporation (West), San Jose, CA95118-1371 .................. '. 408-628-1100 
t Backman Industrial Corp., Affiliate of Emerson Electric Co., Fullerton, CA 92635 

...................... , .............. , ............... ,,,,,, .. ". " .... ' 714-447-2300 
§ Belllnds., J. W. Miller DiY, Gardena, CA 90247-1059 ' ....•..• ,.......... 213-515-1720 

Berkshire Trenslormer Corp., Kent. CT 06757 .' •... __ •..•.. _. _ .,. " , ... , 203-927-3541 
Bey Electric, Inc., Uncaln Park, NJ 07035 '" _ .•.•..•... , ••••..••••. , , .• , 201-694-5000 

tBoums Instruments Inc., Riverside, CA 92507 .......... , .. ,." ..•..•.. ,. 714-781-5148 
t Caddell Coil Corp., Middletown Springs, VT 05757 •••. _ . _ . , .. , . . . . . . . • . • 602-235-2019 

c8rc0nai Coniroi Co., Kensington, CT 06037 ...•.••..•. , ...•. , .. .-....... 203-828-6379 
Charles Inde Ltd., Charles Center, Roiling Meadows, IL 60006 ..•.•..••• 708-608-6300 

PRODUCT INDEX & DIRECTORY 
Chloride Electro Networks, Chloride Power Electronics, Inc., Caledonia. NY 14423 

............. , .•.••.•••.••• : ......... , ••.••.•...••.•.. '. . . • . . • • • . • • • • • • •• • 718-538-4421 
CoiIoQ Corp.. Bronxville, NY 10706...................................... 914-337-4775 

tComponent Specialties Corp., Temple City, CA 91760 ..•.• ;............. 213-263-0015 
Computer Power Inc., High Bridge, NJ 08829 ••..•••••.•• 908-838-6000;800-526-5088 
Cross EIecIronics, WanendaIe, PA 15066 ............................... 412-778-1591 
CUstom Bobbin Windings, A & K Corporation, zanesville, OH 43702-2368 

•.... , ....... , ..•. , ••••.•• , •.•••.••••. , ••••..•..•.••••••.•...••..•.•.. , 614-452-6973 
§Dale Electronics, Inc., Yankton Div, Yankton, SO 57078-0160 ........... 605-665-9301 

De Coursey Enginaarlng Laboratory, Culver City, CA 90230 ...... , . . . . .. 213-EX7-9668 
t Del Elctrns. Corp., Mt Vernon. NY 10550 .......... ..• ................ ... 914-688-2000 
tDeIta Products Corporation, Fremont, CA 94538 ........................ 415-nCHJ660 

, t De Young MIG, Inc., Kirkland, WA 98034 .•.. • ..•..•.• ••..•• .... ......... 208-823-4798 
t Dietz Design, Inc., Bellon, Me 64012 .••• , ..••. , ..• .•. ...... .. .•••.••. ... 818-331-4911 

§tDonneyer lneis.. A. F. Dormeyer MIg. Co., Inc., Chicago, IL 60641 ..•••.•. 312-283-4000 
Dynaga/Power & Magnetics, Division 01 Oakleaf, Inc., Canistota, SO 57012 

,., .......... ,." .. , .. , ................ , ...•. , .. , .•.•..•..••..•.• 605-298-3462/3487 
Eichholl Electronics, Warwick, RI 02866 , •.••. ,. _........ 401-738-144O",eoo.e78-1040 
Electro Assemblies Corp., Northbrook, I\. 60062-2319 .•.... , •• , ... _..... 708-498-6520 
Electrocom Industries, S. Bend, IN 48615 ............................... 218-232-2743 
Electronetics, Inc., Everett. WA 98204 ,." ••... , .. , .••... ,............... 206-355-1655 

t Electronic Transformer Corp., ToioWe, NJ 07511 ........................ 201-942-2222 
Electro-PaciIic, Goleta, CA 93117 , ....•.....•.........•..•...• ,......... 805-964-0751 
Eima Engineering, Palo Alto, CA 94303 ., ..••• , .• , .•.... , .•..• _ ••.•.. , . . 415-494-7303 
Endicott Coil Co., Inc., B1ngharnion, NY 13905 •.•....••..•••.•.••.....•• 607-797-1263 
Enginaarlng Design,& Sis., Danville, VA 24541 .......................... 604-792-6405 

t Fernwood Trenslormer Co. Transistor.Devices Inc., Belvidere, NJ 07823 
_ •. , .. , , •..•.• _"""" , •.. , _ ,., .• _ .... , ..... , ... , .•..•...•.••.•..•. , .• 908-475-3207 

The Ave Star Co., Plantsville, CT 06479 ... _ •.. , .. , ..... _ •. , .. ..•..•.•.• 203-628-5581 
tFreed Transformer Co, Inc., Electronic Translormer Corp., Totowa, NJ 07511 

""'" .• " '_"_" _" _ .. ,._, ... , ..••... ,._ .... , __ , .... __ .......•..•. , .. 201-942-2222 
§ Frontier EIecIronics, Chatsworth, CA 91311 ,............................ 818-708-9888 

LH. Frost LimRed. Dakville,Onl, CANADA L6H 2R4 .•... , ....• , ..... _". 418-644-6681 
Gavagen Electronics, Danbury, CT 06810 .•. , ........... " ....... __ ,.". 203-746-5248 
GC Inlema1lonallnc., Richardson, TX 75085-1198 ...................... 214-234-3240 

t Genisco Technology Corp. La Mirada, CA 9063B .... , ...... ,........... 714-523-7001 
Gettysburg Trensionner Corporation, GeHysburg, PA 17325 ,." .. , _ • . . • 717-334-2191 

§ Hanovia, Cenrad, Newark, NJ 07105 •... , , . , ... , .. , . . . .• . . . . . • .. . . . .. . . • 201-589-4300 
Hhren Corporation, Flemington, NJ 08822-9943 .•... _ • , •..•. , • . . . • • • • . .• 908-782-5525 
Hurricane Electronics Lab, Hunicane,lfT 84737 .•. , _ ..•.. __ '.', .•.... ,. 601-635-2003 
Integrity Technology Corp., Santa Clara, CA 95050 .... _. , ..... _ ..•. , . , ,. 408-262-6640 

§t JB Electronic Translormers, Chicago, IL 60647 ......................... 312-342-0060 
§ Katronic Elektronic Ges.m.b.H. AUSTRIA. _ •..•. _ .•. , •..• , .•. , •• , .. , ... , .. , 04762-5340 

KGS ElectroniCs, Inc., Pasadena, CA 91103 ............................. 818-798-0766 
§t Klystinel Corp. Paterson, NJ 07509 , .......... .•••. ........... •..•..•..• 201-345-8900 

Leecralt Industries Ltd., Scarborough, Ont. CANADA M1B 3R6., .•..•..• 418-292-4463 
LEPCO/Laonard Elec. Prods., Brownsville, TX 78521 ................... 512-548-1825 
MIlItCon. St Paul, MN 55113 .•... , .•. , .. _ ....•. _ •..•.. _ ..•..........• ,. 612-633-6620 

t Magnecomp, Inc., Pickens, SC 29671 ................................... 603-876-4700 
t Magnetic Component Engineering Co., Culver City, CA 90230 ... , .. ,.... 213-396-4761 
tMagnetico Inc. Holtsville, NY 11742 .................................... 518-854-1166 

MCI Transformer Corpor9tion, Babylon, NY 11704 ...................... 516-587-0510 
Mitchell Electronics Corp., Mt Vamon, NY 10552 ., •.. , .. ,. _ ..•••• ' .••.. , 914-699-3800 
Multi Products International, West Pa1erson, NJ 07424 , .. ,. __ ....•. , .. , • 201-89()'1344 

t Neshaminy Trensloni1er Corp., Furlong, PA 18925 ...................... 215-794-7411 
t Northlake EngIneering, Inc., Antioch, IL 60002 .................. ,' .. , ..... 708-395-5710 
t NWL Transformers, BordentOwn, NJ 08505 ..................... "....... 608-298-7300 

Oeco Corp., Milwaukie, OR 97222 ..•. , ................ , ......•.. , .. , .• ,. 503-658-7932 
t Oram High VoltaQe, Dayton, TX 77535 .•.. . . . . . .. . .. . .. • . . . .. . . . . • . . •• . . 408-258-5553 
t Osborne Transfonner. Detroit. MI 48203 •.....•..•. ; ...•..•. ".,........ 313-468-9410 

Pacific Trenslormer Corp, Anaheim, CA 92607 .. , .•..• , .. , ....•..•.. ,. 1-8O().325-0501 
tPCA Electronics, Sepulveda. CA 91343 .. , ... ,."., ..• , ....•..•..•. , •... 818-682-0761 

Permaiuster, Inc.. Burbank, CA 91504 ...•........•. , ...•. 213-849-4543;213-848-6454 
Phenix Technologies, Acciden~ MD 21520 ............ , ....•..•.... , •.. , 301-746-8118 

tPlco Electronics, Inc., Mt vernon, NY 10552 ............. 914-698-5514;800-431-1064 
t Plconics, Incorporated, Tyngsboro, MA 01879 .. .. .. . . .. . . . . • . . • .. . .. . • .. 508-648-7501 

Polyphase Instrument. Fl Washington, PA 19034 •. , ..•... ,." _ • • •• . . . . . 215-643-6950 
PrecIsion Cclr\1Xlnents, Inc., Adcison, IL 60101 •. __ • , , ...•..• , . _ , , . . . . • . . 312-543-6400 

t PTC Trenslormers, Bordeniown, NJ 08505 ........... ,.; .......... ,.... 608-298-8200 
Radio Television Products Corp., Douglas, AZ 85607 •.•.. , •.•.•... , .• ,. 602-364-4438 

t RDI EIctrns., Inc., New Rochelle, NY 10601 ............................. 914-632-7274 
RF. Electronics, Inc., Irvine, CA 92714-5517., .••.•.. , ..••... "."....... 714-263-0661 
Rodele Technicai Sales Inc., Islip, NY 11751 ..•..•......•.... ,.......... 518-277-5454 
Schott Corp. Wayzata, MN 55391 ., .. ,................................. 612-475-1173 

t Scientific Technologies Inc., Controf Cclr\1XlneniS Div" Hayward, CA 94544-7631 
.. , ........ , .. , ....•.. , ........ , .. , .•..•... , .•.... ,' •. ,. 415-471-9717;8()().221-7060 

tShogyo International Corp.. Great Neck. NY 11021 ''', .................. 516-466-0911 
Shokai Far East Ltd., Peekskil~-NY 10566 ............................... 914-736-3500 

t Sigma Electronics Inc., Houston, TX 77099 _.,........... 713-933-47oo;~74-7121 

tSigmapower.lnc., Carson, CA 90746 .................................... 213-32-8igma 
§t Skyway Magnetics, Warner Springs, CA 92066 •.••. , ........ , , • .. . • . .. . . 618-782-3342 

South AmerIcen Development Corp., Poughkeepsie, NY 12590 ., .. ,. _" 914-452-1305 
§Sprague Fil-Mag, Sen Diego, CA 92111-1416 ................... , ...... , 618-568-6577 

Tel\8S Transformer Corp., Plano, TX 75086 •..•..•...•.....•. , .. ,....... 214-424-1581 
§tThord~n Meissner. Cclr\1Xlnents Corp. of Amer. Mt Carme~ IL 62863 

§ Tokin America, Inc., Sen Jose, CA 95134 •... , .•.... , ...... , .• , ...•..••.. 
Tokin Magnetics, Inc., Fremont, CA 94539 ' •......•. ,., .. , ....•.... , .•. , 

§ Toko America, Inc., Mt Prospect" IL 60058 , ....•.•. , .• , , • , ...• _ ••.. , , .•. 
Torad Coil Co. Inc., Wayne, NJ 07470 ..•... , .•.••. " •.••. , ............ . 
ToreIco, Inc., Irvington, NJ 07111 . _, ....• _ .. , .•.••. ',. _ .. _ ... ' ••.••..•.. 

tTorotron Corp., Mt Vernon, NY 10550 ................................. . 
tTOIWico Elctrns. Inc., Lakewood, NJ 06701 .. , .•..•.. , .• ' .. , ..•••.••.••.. 
tTrans Americen Transfonner, E. Setauket, NY 11733 •.•.....•••... " ..• 

t# United States ElecIronics, Springfield, NJ 07061 .•...•••.....•••..•.••.. 
§t Vam Electronics, Sen Diego. CA 92121-2245 .. , .•..••.•. , •.••. , .. , •. " 

618-262-5121 
408-432-8020 
415-490-7500 
708-297-0070 
201-835-6195 
201-374-6641 
91~2050 
908-364-1800 
518-928-0762 
201.-912-0111 
618-458-1471 

§-:-Procluctsoid through distributors t-Procluct meets MIL specs <p-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 
tVanguard Electronics Co., Gardena. CA 90248 .......................... 213-323-4100 
t Vottarnpere Corp., Lynbrook, NY 11563 ................................. 516-887-9443 

Walker Power, Inc., Warner, NH 03278 ............................... . .. 603-456-3111 
The Winatic Corp. Electro-T echnik Industries, Inc., Vestal, N,{ 13850. .. 607-729··631 B 
Wontronics, Los Angeles, CA 90039 ................................... 213-660-6230 
Xylog Corp., Hackensack, NJ 07601 ........... :.......... 201-489-4040 

t ZMAN MagnetiCs, Kent, WA 98032 ....................... ............. 206-251-8064 

Coils, TV (All Types)-1800 
Automatic Coil Corp., A DSG Company, Miami, FL 33147, 305·896-6660 

....................................................... A·1159-1161.1163 
Caddell·Burns Mfg., Mineola, NY 11501-3508, 516-746-2310 •. _. _....... A'1172 
Prem Magnslics, Inc., McHenry, IL 60050, 815·385·2700 ••. . •••.••.. .•.. A·2383 

§1' RCD Componsnts, Inc., Manchester, NH 03109,603-669-0054 •.•.....•• A'1254 
Standex Elactronics, Standex International, CinCinnati, OH 45209, 513-871·3777 

• • • • . • . • • . • . • . • • • . • • . • . .. • • . • • • • .. • • • • . • • • • . . .. • .. • . .. • • • ... A·1266·1267 
§Belllnds., J. W. Miller Div. Gardena, CA 90247-1059. .. ............... 213-515-1720 
t Cramsr Coil & Transformer Co. inc., Saukville, WI 53000 .. 414-284-9425;414-377-7040 

Custom Coils Inc., Alcester, SO 57001 .......................... 605-934-2460 
§ Dale ElectroniCs, Inc., Yankton Div., Yankton, SO 57078-0180 .... 605-665-9301 
t Detta Products Corporation, Fremont, CA 94538 ................ 415-770-0660 
§ Frontier ElectroniCS, Chatsworth, CA 91311 .............. 818-709-9888 
§ GC International Inc., Richardson, TX 75085-1198 ........ 214-234-3240 

Leecraft Industries l.td. Scarborough, Dnl, CANADA M1B 3R6 .. 416-292-4463 
t Magnetic Component Engineering Co., Culver CiIy, CA 90230 . . . .. . 213·398-4761 

Penn-Tran Corp.Sub. of Spectrum Elctrns. Inc., Wingate, PA 15680 ..... 814-355·1521 
Redio Television Products Corp., Douglas, lIZ 85607 .......... _ . . . . . .. 602 .. 364-4438 
Renco Electronics, Inc., Deer PI<., NY 11129 ........... 516·586-5566; 1-800-645-5828 
Shokai Far East Ltd., Peekskill, NY 10566 ..... 914-'1:16-3500 
Soutll American Development Corp .• Poughkeepsie, NY 1259(1 914-452-1305 
Tokin America, Inc., San Jose, CA 95134 .................... 408-432·8020 

§ Toko America, Inc., Mt Prospect. 1l6oo56 ........ 70&·291-0070 
tTrans American Transformer, E. Setauket NY 1173:.1 ...... 516-928-0762 

Coils, Variable-1800 
APX'A,stan P,odUClS, Hicksviile, NY 'n'i60'i, ~'11o-4:l:,-,3'1,J ",-,,-I GIl·2-1 6Il 

t Automatic CoU Corp., A OSG Company. Miami. R 33147, ~05-8!lG-51J60 " .•• 
/1·1159 

§ Beillnds., J. W. Miller 01"., Gardena, CA 90247-1059, 213 .. ~15-·j'f2ij 
............................................................... A·1184-1167 

Caddell-Burne MIg., Mineola, NY 11501-3508, 516-746-2310 '" A·1172,118S·1186 
Coilcraft, Cary, IL 60013, 708-639·2361 •...•••. ............. .1\·1187·1190,1192 

t Communlcstlon COill"c., Chicsgo, IL 60634, 312-637-133::1 .............. 11.-1193 
t Cramer Coil & Transformer Co., Inc., Saukville, WI 53080, 

414-284-9425;414-377-7040 ................ ,.............. ........... 1\·2193 
~t Delevan Oiv., American Precision Inds. Inc., E. Aurora, IIV 14052-{!44!1, 

716-652-3600 .......................................................... /0·1205 
§Frontier ElectroniCS, Chatsworth, CAo 91311, 818·709-9888 ............. A'1206 

§t Gowanda Electronics Corp., Gowanda, NY 14071), n6-53~-:I!234 ...•..•• A'1208 
t Hlscnlc, Inc., Olathe, KS 66061, 913-782-0012 ............................... 11.'2234 

Lodestone PaeRic, Anaheim, CA 92807, 714-630·1343 ................... 1\'1210 
§t Nytron Inductors, Inc., Darlington, SC 29532, 803-393-5421 

.................. ................... .................. 11.'1232-1234, B·1023 
t Power Magne-Te<:h Corporation, Perth Amboy, NJ 08861, 008·626·4700 ...... . 

4-2371 
P,..,m Magnetics, Inc., McHenry, IL 60050, 1115-3115-2700...... Ao12511-1253,2383 

§ RCD Components, Inc., Manchester, NH 03109,603·669-0054 ........... A·,254 
§t Sprague-Goodman Elctrns., Inc., Garden City I'I!., NY 1'1040, 515-,411-1385 

..... ............................ ....... .................. .•..• A'1140-1141 
Stande" Eleelronics, Stal!dex IntemationaQ, CinCinnati, 01-1 452Ol!, 513 .. 1171·3777 

....................... .................. ...................... 1\'1262-1267 
Vernitron Corp., Passive Camps. Group, St Petersburg, FL 33743,813-347-2181 

..................................................... __ .... _ ....... _. ",1279 
t American Trans-Coil Corporation, Richmond Hill, NY i 141!>-1410..... 718-441-5207 

§t Aydin Corporation (West), San Jose, CA 95119-13'11 ..... ............. 408-629-1100 
t caddell Coil Corp., Middletown Springs, VT 05757 ........... _.......... 802-235-2019 
t Coil-O Corp. Bronxville, NY 10708...................................... 914-337-4775 
t Component SpeciaRies Corp., Temple City, CA 91780 . . . . .. . .. . .. . . .. . . .. 213-283-0015 

Custom Coils Inc., Alcester, SD 57001 .................................. 605-934-2480 
tDeHa Products Corporation, Fremont, CA 94538 ......................... 415·770-0660 

Electro Assemblies Corp., Northbrook, iL 60062-2319 . . . . . . 708-498-6520 
Electrocom Industries, S. Bend, IN 46615 ...•...... 219-232-2743 
Elma Engineering, Palo ARc, CA 94303 .................................. 415-494-7303 

§ GC International Inc., Richardson, TX 75085-1198 ....................... 214-234-3240 
leecralt Industries Lid, ScartJorough, Ont, CANADA M1 B 3R6 . . . . . . . ... 416-292·4463 
Lanco Elctrns. Inc. McHenry, IL 60050 ... ...... ... .. .... . .. . .. .. .... . ... 615-344-2900 

t Magnetic Component Engineering Co., Culver City, CII. 90230 . . . . . . . . 213-398-4761 
North Hills Electronics, Glen Cove, NY 11542 .. .. .. .. .. .. .. .. .. .. . .. .... 518-671-5700 

t Permaluster, Inc., Burbank, CA 91504 .................... 213-84~543;213-849-6454 

t Piconics, Incorporaled, Tyngsboro, MA 01879 . . . . . . .. . . . . . . . . . .. . .. . .... 508-64!1-75O1 
Radio Television Products Corp. Douglas, AZ 85607· ................... 602-364-4438 

tRot Elctrns. Inc., New Rochelle, NY 10801 ............................. 914-632-7274 
Renco Electronics, Inc., Deer PI<., NY 11729 ........... 516-588-5566;1-600-645-5828 
South American Development Corp., Poughkeepsie, NY 12590 ......... 914-452-1305 

§ Toka America, Inc, Mt Prospect.,IL 60056 ....................... 708-297-0070 
tTrans American Transformer, E. Setauket, NY 11733 ......... _ ......... 518-928-0762 
tVanguard Electronics Co., Gardena, CA 90248 .......................... 213-323-4100 
t ZMAN Magnetics, Kent, WA 98032 ........•..................•......... 208-251-8084 

Coils, Vidicon Alignment-1800 
t caco, Mahwah, NJ 07430 ......•........ _............................ 201-327-1123 

Hamameteu Photonics KK, Hamameteu City, Shizuoke Prat, JAPAN. . .. 0534-52-2141 
t Penn-Tran Corp.Sub. of Spectrum Elctms. Inc., Wingate, PA 18880 ..... 814-355-1521 

Renco Electronics, Inc., Deer PI<., NY 11729 ..•........ 516-588-5888;1-800-645-5828 

Comparators, Attenuation-3450 

Coil Sets, Magnetic Test-1800 
('",wanda Electronics Corp., Gowanda, NY 14070, 716-532-2234 ......... A.I20B 
MuHiComp., Inc., Beaverton, OR 97006, 503-626-4200 •........••••..•. A.2307 

§ Walker ScientifiC, Worcester, MA 01606, 508-852-3674;508-853-3232;000-962 .. 4638 
............................................................. " ... 001337 

Third Wave Instruments, Inc., Burlington, MA 01803. ................... 617-278-0779 

Coils (Mil), Non-RF-2440 - See Vol. B 

Coils (Mil), RF-2440 - See Vol. B 

Cold-Cathode Readout Tubes - See Tubes, Readout (Vol. A) 

Cold Plates - See Thermal Platforms (Vol. OJ 
Collection Systems (Mll)-2440 - See Vol. B 

Collector Rings - See Slip Rings (Vol. B) 

Collimators-2900 - See Vol. D 

Combiners, Microwave - See Couplers, Microwave (Vol. A) 

Communications Intelligence (Comint) Systems (Mil)-2440 - See 
Vol.B 

Communications Systems, FM-1900 - See Vol. D 

Communications Systems, laser-1900 _ .. See Vol. D 

Communications Module, Power Line lANs-1900 - See Vol. D 

Communication Systems, Megalinks-1900 - See '101. D 

Communication Systems, Megaplex-1900 - See Vol. 0 

Communications Systems, Microwave ... 3450 
!)""!.!m 11",in(1, Ol!!!.!m !nc., Anaheim, CA '1281.'16 .. 5700, 714-533 .. 11.133 0·11151 

t Mic.on;cs Technology Inc., Glen Cove, NY 115'42, 516-159-5500 ......... 1\·1399 
§ M\lanced Video Produc1s, Ultleton, MA 0146G . . . . . . . . 501l-4Se-0024 

AEL Dejense Corp.. Lansdale. PA 19446 . 215-822-2929 
tAlpha Industries, Inc., Woburn, MA 01801 .... ............. 617-935-5150 
t Aydin Corp., Horsham, PA 19044 ................................. 215-657-7510 

CaIHomia Microwave, SunnlNale, CA 94086 ............... ............ 408-732-4000 
§ Comdata Corp.. Morton Grove, IL 60053 ................................ 708-470-9600 
tCorvllS Microwave Inc., Syracuse, NY 13211-2100 ...................... 315-437-4400 
tDigilal Radio Coop., Redondo Beach, CA 90271 ......................... 213-316-4114 

Dowty Avionics, Arcadia, CA 91006 . . . . . . . . . . . . . . . . . . . . . .. !J18-445-5955 
~psi!on-L~mhd9. ~~ctms_ r:'-off."J r:;l=I:n~"~, I' .. ~(11 ~Vt 70a.-n2~Qf)11 

t FEI Microwave, Inc. Frequency Electronics, Inc., Sunnyvale. CA 94066. 408-732-0880 
<l-Genstar Rental Electronics, Inc. Woodland Hills. CA 91367 ....... 800-331-3440 (in CA); 

800-227·6409 
HDS Inc., Reston, VA 22091 ............................................ 703-620-8200 

t ISC Cardion Electronics, Inc., Woodbury, NY 11797 ..................... 516-921-7300 
t LNR Communications, Inc., Hauppauge, NY 1 '1788 .. __ .................. 516-273-7111 

loral TerraCom, Sub. of Lora! Corp.. San Diego, CA 92123 .............. 619-278-4100 
t MI A COM Lid., Bedfordshire, ENGLAND LU5 4Sl<, England. . . . . .. .. 44(582)471200 

MCi.., Inc, Bolingbrook, IL 60440-4999 ... ......................... .... 708-759-9600 
tMITEQ Inc., Hauppauge, NY 11788 ..................................... 516-436-7400 

Modular Mining Systems, Inc., Tuscon, lIZ 85706 ............... , ....... 802-748-9127 
t RHG Electronics Laboratory, Inc., Deer Park, NY 11729 ................. 516-242-1100 
t Schiumberger InstruMents, Schlumberger Technologies, Burlington, MA 01803 

....................................................................... 617-229-4825 
Varian Microwave Equip. Div. Varian Assocs., Inc., Santa Clara, CA 95054 

.. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . .. . . . . .. .. .. . . . . .. 408-496-6273 
Western Multiplex Corp., Belmont CA 94002 . . . . . . . . . . . . . . . . . . . . . . . . . . .. 415-592-8832 

Communications Systems, Mullipiex-1900 - See Vol. D 

Communications Systems, Telemetering-1900 - See Vol. 0 

Communications Systems, Telephone-1900 - See Vol. D 

Communicators, Digital-1900 - See Vol. 0 

Commutators-3500 - See Vol. IB 

Comparators, Analog - See Comparators, Voltage (Vol. 0) 

Comparators, Attenuation-3450 
Trilithic, Inc., Indianapolis, IN 46236 ..................................... 000-344-2412 
Wide Bend Engineering Co., Inc. Phoenix, AZ 85036 . . . . . . . . . . . . . . . . . . .. 602-254-1570 

Comparators, Capacitance - See Bridges, Capacitance (Vol. 0) 

Comparators, Digital-2900 - See Vol. f) 

Comparators, Dimension Calibrators-4100 - See Vol. 0 

Comparators, Frequency-2900 - See Vol. D 

Comparators, Impedance - See Bridges, Impedance (Vol. D) 

Comparators, Inductance - See Bridges, Inductance (Vol. 0) . 

Comparators, Optical-2900 - See Vol. D 

Comparators, Phase-2900 - See Vol. D 

Comparators, Resistance - See Bridges, Resistance (Vol. 0) 
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Coils, Transformer-1800 (Cont'd) 

Comparators, Voltage-2900 - See Vol. 0 

Component Handling Equipment, Surface Mount-4100 - See Vol. 0 

Compounds, Encapsulating, Molding, Potting-Also See Plastic Raw 
Materials-1600 - See Vol. C 

Compounds; Insulating-3100 - See Vol. C 

Compression SYb1ems, Image-2000 - See Vol, 0 

Computer-Aided Design Services- See Computers, CAD, CAM, & 
CAD/CAM (Vol. D), Services, ~mputer-Aided Design (Vol. D) 

Computer Interfllces - See Interlaces, Computer 

Computer Logic Circuits - See Cards, Logic (Vol. D), Circuits, Hybrid 
(VoL A), Integrated Circuits (VoL A), Modules, Logic (Vol. A) 

Computer Systems, Ruggedized-2000 - See Vol. 0 

Computer Tape Recorders - See Recorders, Computer Data (Vol. D) 

Computer Type Indicators - See Displays, Indicator Ughts (Vol. B) 

Computers, Analog-2025 - See Vol. 0 

Computers, CAD, CAM, -& CAD/CAM-2025 - See Vol. 0 

Computers, Digital, Micro-2025 - See Vol. 0 

Computers, Digital, Mini-2025 - See Vol. 0 

Computers, Hybrid, Analog/Digital-2025 - See Vol. 0 

Computers, Mainframe-2025 - See Vol. 0 

Computers, Micro-2025 - See Vol. D 

Computers, Micro, Ruggedized, for Industrial Applicalions-2000 -
See Vol. 0 

Computers, Mini, High End-2025 - See Vol. 0 

Computers, Mini, low End-2025 - See Vol. 0 

Computers, Mini, Midrange-2025 - Se,e Vol. 0 

Computers, Personal-2025 - See Vol. 0 

Computers,Personal,Laptop-2025 - See Vol. 0 

Computers, Small Business-2025 - See Vol. 0 

Computer Sets (MIL), Digital Data-2440 - See Vol. B 

Computer Systems (MIl)-2440 ,- See Vol. B 

Computing .Equipment, Peripheral - See Converters, Digital To Paper 
Tape (Vol. D), Printers (Vol. D), Terminals, Data Display (Vol. D), etc. 

Concentrators, Communicalions-1900. - See Vot. 0 

Conditioners, Power Line - See Regulators & Stabilizers, Voltage 
(Vol. D), Une Conditioners (Vol D) 

Conductive Elastomers-4525 - See Vol. C 

Conductive Fabrics, Films & Tapes - See Fabrics, Conductive (Vol. C) 

Conductive Floor Coatings & C,leaners-1600 - See Vol. C 

Conductive Plastic Materials & Parts-4525 - See Vol. C 

Conduit, Electrical-6000 - See Vol. C 

Connecting Blocks, Dala-2100 - See Vol. C 

Connecting Blocks, Modular Telephones-2100 - See Vol. C 

Connector Adapters-2100 - See Vol. C 

Connector Assemblies, IEEE 488-GPIB-2100 - See Vol. C 

Connector Backshells-2100 - See Vol. C 

Connector Blocks, Mother Board-2100 - See Vol. C 

Connector Boxes & Strips, Power Outlet-2500 - See Vol. C 

Connectors, AC Power-2100 - See Vol. C 

Connectors, Antenna - See Connectors, RF; Coaxial & Triaxial (Vol. C) 

Connectors, Audio-2100 - See Vol. C 

Connectors, Back Panel - See Connectors, Wirewrap (Z-3 Level) 
(Vol. C) 

Connectors, Battery-2100 - See Vol. C 

PRODUCT INDEX & DIRECTORY 
Connectors, Cable-2100 - See Vol. C 

Connectors, Circular, MSI AN-2100 - See Vol. C 

Connectors, Data-2100 - See Vol. C 

Connectors, DIN-2100 - See Vol. C 

Connectors, D Subminiatur'e-2100 - See Vol. C 

Connectors, Edgeboard - See Connectors, Printed Circuit, Card Edge 
(Vol. C) 

Connectors, Elastomeric-2100 - See Vol. C 

Connectors, Fiber Optic-2475 - See Vol. B 

Connectors, Filtered, EMI/RFI-Also See Gaskets, Shielding, RF-
2100 - See Vol. C 

Connectors, Flat Cable (Incl. Flexible)-2100 - See Vol. C 

Connectors, Fused-2100 - See Vol. C 

Connectors, Heavy Duty, Power-2100 - See Vol. C 

Connectors, Hermetically & Glass Sealed-2100 - See Vol. C 

Connectors, Hermetically Sealed, Pressurized, or Waterproof-2100 
- See Vol. C 

Connectors, High Density, Multipin-2100 - See Vol. C 

Connectors, High Voltage (1,000 Volts & Over)-2100 - See Vol. C 

Connectors, IDC (Insulation Displacement Contact)-2100 - See 
Vol.C 

Connectors, Integrated Circuit - See Sockets, Integrated Circuit, 
(Vol. C) 

Connectors, LCD-2100 - See Vol. C 

Connectors, lead Frame-2100 - See Vol. C 

Connectors, Magnetron-2100 - See Vol. C 

Connectors, Mini-DIN - See Connectors, DIN (Vol. C) 

Connectors, Missile (Umbilicals, Interstage, Post Boost)-2440 - See 
Vol. B 

Connectors, Mixed Contact Configurations-2100 - See Vol. C 

Connectors, Printed Circuit Board, Programmable-2100 - See 
Vol. C 

Connectors, Piggy Back - See Connectors, Wirewrap (Z-3 Level) 
(Vol. C) 

Connectors, Plug-in, Program Board-2100 - See Vol. C 

Connectors, Printed Circuit, Card Edge-2100 - See Vol. C 

Connectors, Printed Circuit (Other than Card Edge)-2100 - See 
Vo/.C 

Connectors, Rack & Panel-2100 - See Vol. C 

Connectors, RF, Coaxial & Triaxial-2100 - See Vol. C 

Connectors, Solderless-2100 - See Vol. C 

-Connectors, Splicing-2100 - See Vol. C 

Connectors, Stripline-2100 - See Vol. C 

Connectors, Surface Mount-2100 - See Vol. C 

Connectors, Telephone, Modular-2100 ..,. See Vol. C 

Connectors, Test-2100 - See Vol. C 

Connectors, Thermocouple-2100 - See Vol. C 

Connectors, Video-2100 - See Vol. C 

Connectors, Wire - See Wire Nuts (Vol. C) 

Connectors, Wirewrap (Z-3 Level)-2100 - See Vol. C 

Connectors, Zero & Low Insertion Force-2100 - See Vol. C 

Connectors & Terminals, Push-on, Quick Disconnect-2100 - See 
Vol. C 

Connectors (MIL). Fiber Optic-2440 - See Vol. B 

Connectors (MIL), Flat Cable-2440 ..,. See Vol. B 
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Connectors (MIL), Power-2440 - See Vol. B 

Connectors (MILl, Printed Circuit-2440 - See Vol. B 

Connectors (MIL), RF-2440 -See Vol. B 

Consoles, Cabinet - See Benches, Consoles etc. (Vol. C) 

Consoles (MIL), ECCM-2440 - See 1I0i. 1:1 

Contact Cleaners - See Cleaners & Solvents (Vol. C), Burnishers, 
Contact (Vol. C) 

Contact Strips, Finger-4525 - See Vol. C 

Contactors - See Relays, Power (Vol. B) 

Contactors (MIL)-2440 - See Vol. B 

Contacts, Brush-2500 - See Vol. C 

Contacts, Electrical-2500 - See Vol. C 

Contacts (MIL), Assemblies & Holders-2440 - See Vol. B 

Containers, Shielded (All Types) - See Enclosures, Shielded (Vol. C) 

Containers, Shipping, Metal & Fiberglass - See Enclosures, Shipping, 
Metallic & Nonmetallic (Vol. C) 

Containers, 8torage-1400 - See Vol. C 

Contract Manufacturing & Services-Also See Services: Board 
Assembly; Cable & Harnes.<; Assembly; Compo Test & Screen; 
Semiconductor Wafer Fab., Assembly; Mfg. Turnkey-4100 - See 
Vol. 0 

Controllers, Card Reader/Punch, Add-in-2000 - See Vol. D 

COIlf.wllers, Care! Reaaer/Punch, Standalone-2000 - See Vol. D 

ContrQllers, Energy Conservation-2200 - See Vol. 0 

Controllers, Floppy Disk Drive, Add-in-2000 - See Vol. 0 

Controllers, Floppy Disk Drive, Standaione-2000 - See Vol. 0 

Controllers, Graphic Display-2450 - See Vol. B 

Controllers, Hard Disk Drive, Add-in-2000 - See Vol. 0 

Controllers, Hard Disk Drive, Standalone-2000 - See Vol. 0 

Controllers, IEEE 488 (GPIB) Bus-2900 - See Vol. 0 

Controllers, Keyboard-5150 - See Vol. B 

Controllers, Magnetic Tape Drive, Add-in-2000 - See Vol. 0 

Controllers, Magnetic Tape Drive, Standalone-2000 - See Vol. D 

Controllers, Memory Device, Add-in-2000 - See Vol. 0 

Controllers, Memory Device, Standalone-2000 - See Vol. 0 

Controllers, Motion-4900 - See Vol. 0 

Controllers, Paper Tape Reader/Punch, Add-in-2000 - See Vol. D 

Controllers, Paper Tape Reader/Punch, Standalone-2000 - See 
VO/.D 

Controllers, Plotter, Add-in-2000 - See Vol. 0 

Controllers, Plotter, Standalone-2000 - See Vol. 0 

Controllers, Point-of-Sale Peripherals-2000 - See Vol. 0 

Controllers, Power-2200 - See Vol. 0 

Controllers, Printer, Add-in-2000 - See Vol. 0 

Controllers, Printer, Standalone-2000 - See Vol. 0 

Controllers, Programmable-2200 - See Vol. 0 

Controllers, Protocol, Communications-2000 - See Vol. 0 

Controllers, Terminal, Add-in-2000 - See Vol. 0 

Controllers, Terminal, Standalone-2000 - See Vol. 0 

Controls, Access-2200 - See Vol. D 

Controls, AC Motor Speed, Variable Frequency-2200 - See Vol .. O 

Controls, Audio System Consoles-2200 - See Vol. D 

Controls, Capacitance Operated-2200 - See Vol. 0 

Controls, Carbon - See Potentiometers (Vol. A), Rheostats (Vol. A) 

Comparators, Attenuation-3450 

Controls, Computer Input, Joysticks, Mouse Devices, etc.-2000 -
See Vol. 0 

Controls, Constant Impedance - See Attenuators (Vol. A) 

Controls, Counting & Sorting-2200 - See Vol. 0 

Controls, DC Motor, Programmable-4900 - See Vol. 0 

Controls, DC Regenerative-2200 - See Vol. 0 

Controls, Density-2200 - See Vol. 0 

Controls, Dimension-4100 - See Vol. 0 

Controls, Environmental Test Equipment-2550 - See Vol. 0 

Controls, Fader-1300 - See Vol. 0 

Controls, Fan Speed-2600 - See Vol. C 

Controls, Fluid Conductivity-2200 - See Vol. D 

Controls, Fluid Flow-2200 - See Vol. 0 

Controls, Fluorescent Light Power-2200 - See Vol. 0 

Controls, Frequency-2200 - See Vol. D 

Controls, Gas-2200 - See Vol. 0 

Controls, Humidity-2200 - See Vol. D 

Controls, Ignitron Firing-2200 - See Vol. 0 

Controls, Joystick, Mouse Devices, etc. - See Controls, Computer 
Input (Vol. 0) 

Controls, Lamp Dimming, Flashing-2200 - See Vol. D 

Controls, level, Dry Material-2200 - See Vol. D 

Controls, Level, Liquid-2200 - See Vol. 0 

Controls, Machine Tool-2200 - See Vol. 0 

Controls, Moisture - See Controls, Humidity (Vol. D) 

G'J>"trol~, Moti",", Digital-2?OO - See 1101. 0 

Controls, Motor, PWM-2200 - See Vol. D 

Controls, Motor Speed-2200 - See Vol. 0 

Controls, Oscillator-2200 - See Vol. 0 

Controls, Photoelectric-2200 - See Vol. 0 

Controls, Positioning-4100 - See Val. D 

Controls, Pressure-2200 - See Vol. 0 

Controls, Proportional-2200 - See Vol. D 

Controls, Proximity-Also See Controls, Capacitance Operated-2200 
- See Vol. 0 

Controls, Remote-2200 - See Vol. 0 

Controls, Run, Shutdown Command, Start-2200 - See Vol. D 

Controls, SCR-2200 - See Vol. 0 

Controls, Sensing/Monitoring-Voltage, Phase, Frequency-2200 -
See Vol. 0 

Controls, Servo System-4900 - See Vol. 0 

Controls, Stepping Motor-2200 - See Vol. 0 

Controls, Temperature-2200 - See Vol. 0 

Controls, Timing - See Timers (Vol. D) 

Controls, Torque, Electronic-2200 - See Vol. 0 

Controls, Vibrator-2200 - See Vol. 0 

Controls, Voltage Regulating - See Regulators & Stabilizers, Voltage 
(Vol. D) 

Controls, Volume & Tone - See Potentiometers (Vol. A), Rheostats 
(Vol. A) 

Control Systems,Air Traffic-2200 - See Vol. 0 

Control Systems, Distributed Numerical-2200. - See Vol. 0 

Control Systems, Robotics-4900 - See Vol. 0 
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Connectors (MIL), Power-2440 - See Vol. B 

Connectors (MILl, Printed Circuit-2440 - See Vol. B 

Connectors (MIL), RF-2440 -See Vol. B 

Consoles, Cabinet - See Benches, Consoles etc. (Vol. C) 

Consoles (MIL), ECCM-2440 - See 1I0i. 1:1 

Contact Cleaners - See Cleaners & Solvents (Vol. C), Burnishers, 
Contact (Vol. C) 

Contact Strips, Finger-4525 - See Vol. C 

Contactors - See Relays, Power (Vol. B) 

Contactors (MIL)-2440 - See Vol. B 

Contacts, Brush-2500 - See Vol. C 

Contacts, Electrical-2500 - See Vol. C 

Contacts (MIL), Assemblies & Holders-2440 - See Vol. B 

Containers, Shielded (All Types) - See Enclosures, Shielded (Vol. C) 

Containers, Shipping, Metal & Fiberglass - See Enclosures, Shipping, 
Metallic & Nonmetallic (Vol. C) 

Containers, 8torage-1400 - See Vol. C 

Contract Manufacturing & Services-Also See Services: Board 
Assembly; Cable & Harnes.<; Assembly; Compo Test & Screen; 
Semiconductor Wafer Fab., Assembly; Mfg. Turnkey-4100 - See 
Vol. 0 

Controllers, Card Reader/Punch, Add-in-2000 - See Vol. D 

COIlf.wllers, Care! Reaaer/Punch, Standalone-2000 - See Vol. D 

ContrQllers, Energy Conservation-2200 - See Vol. 0 

Controllers, Floppy Disk Drive, Add-in-2000 - See Vol. 0 

Controllers, Floppy Disk Drive, Standaione-2000 - See Vol. 0 

Controllers, Graphic Display-2450 - See Vol. B 

Controllers, Hard Disk Drive, Add-in-2000 - See Vol. 0 

Controllers, Hard Disk Drive, Standalone-2000 - See Vol. 0 

Controllers, IEEE 488 (GPIB) Bus-2900 - See Vol. 0 

Controllers, Keyboard-5150 - See Vol. B 

Controllers, Magnetic Tape Drive, Add-in-2000 - See Vol. 0 

Controllers, Magnetic Tape Drive, Standalone-2000 - See Vol. D 

Controllers, Memory Device, Add-in-2000 - See Vol. 0 

Controllers, Memory Device, Standalone-2000 - See Vol. 0 

Controllers, Motion-4900 - See Vol. 0 

Controllers, Paper Tape Reader/Punch, Add-in-2000 - See Vol. D 

Controllers, Paper Tape Reader/Punch, Standalone-2000 - See 
VO/.D 

Controllers, Plotter, Add-in-2000 - See Vol. 0 

Controllers, Plotter, Standalone-2000 - See Vol. 0 

Controllers, Point-of-Sale Peripherals-2000 - See Vol. 0 

Controllers, Power-2200 - See Vol. 0 

Controllers, Printer, Add-in-2000 - See Vol. 0 

Controllers, Printer, Standalone-2000 - See Vol. 0 

Controllers, Programmable-2200 - See Vol. 0 

Controllers, Protocol, Communications-2000 - See Vol. 0 

Controllers, Terminal, Add-in-2000 - See Vol. 0 

Controllers, Terminal, Standalone-2000 - See Vol. 0 

Controls, Access-2200 - See Vol. D 

Controls, AC Motor Speed, Variable Frequency-2200 - See Vol .. O 

Controls, Audio System Consoles-2200 - See Vol. D 

Controls, Capacitance Operated-2200 - See Vol. 0 

Controls, Carbon - See Potentiometers (Vol. A), Rheostats (Vol. A) 

Comparators, Attenuation-3450 

Controls, Computer Input, Joysticks, Mouse Devices, etc.-2000 -
See Vol. 0 

Controls, Constant Impedance - See Attenuators (Vol. A) 

Controls, Counting & Sorting-2200 - See Vol. 0 

Controls, DC Motor, Programmable-4900 - See Vol. 0 

Controls, DC Regenerative-2200 - See Vol. 0 

Controls, Density-2200 - See Vol. 0 

Controls, Dimension-4100 - See Vol. 0 

Controls, Environmental Test Equipment-2550 - See Vol. 0 

Controls, Fader-1300 - See Vol. 0 

Controls, Fan Speed-2600 - See Vol. C 

Controls, Fluid Conductivity-2200 - See Vol. D 

Controls, Fluid Flow-2200 - See Vol. 0 

Controls, Fluorescent Light Power-2200 - See Vol. 0 

Controls, Frequency-2200 - See Vol. D 

Controls, Gas-2200 - See Vol. 0 

Controls, Humidity-2200 - See Vol. D 

Controls, Ignitron Firing-2200 - See Vol. 0 

Controls, Joystick, Mouse Devices, etc. - See Controls, Computer 
Input (Vol. 0) 

Controls, Lamp Dimming, Flashing-2200 - See Vol. D 

Controls, level, Dry Material-2200 - See Vol. D 

Controls, Level, Liquid-2200 - See Vol. 0 

Controls, Machine Tool-2200 - See Vol. 0 

Controls, Moisture - See Controls, Humidity (Vol. D) 

G'J>"trol~, Moti",", Digital-2?OO - See 1101. 0 

Controls, Motor, PWM-2200 - See Vol. D 

Controls, Motor Speed-2200 - See Vol. 0 

Controls, Oscillator-2200 - See Vol. 0 

Controls, Photoelectric-2200 - See Vol. 0 

Controls, Positioning-4100 - See Val. D 

Controls, Pressure-2200 - See Vol. 0 

Controls, Proportional-2200 - See Vol. D 

Controls, Proximity-Also See Controls, Capacitance Operated-2200 
- See Vol. 0 

Controls, Remote-2200 - See Vol. 0 

Controls, Run, Shutdown Command, Start-2200 - See Vol. D 

Controls, SCR-2200 - See Vol. 0 

Controls, Sensing/Monitoring-Voltage, Phase, Frequency-2200 -
See Vol. 0 

Controls, Servo System-4900 - See Vol. 0 

Controls, Stepping Motor-2200 - See Vol. 0 

Controls, Temperature-2200 - See Vol. 0 

Controls, Timing - See Timers (Vol. D) 

Controls, Torque, Electronic-2200 - See Vol. 0 

Controls, Vibrator-2200 - See Vol. 0 

Controls, Voltage Regulating - See Regulators & Stabilizers, Voltage 
(Vol. D) 

Controls, Volume & Tone - See Potentiometers (Vol. A), Rheostats 
(Vol. A) 

Control Systems,Air Traffic-2200 - See Vol. 0 

Control Systems, Distributed Numerical-2200. - See Vol. 0 

Control Systems, Robotics-4900 - See Vol. 0 
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Cores, Ceramic-1850 
Convection Cooling Packages, Semiconductor - See Heat Sinks, 

Semiconductor (Vol. C) 

Converters, AC to DC (Nonrotary) - See Power Supplies, AC Input, 
DC Output (Vol. D) 

Converters, Analog to Digltal-2325 - See Vol. D 

Converters, Analog to Pulse-2325 - See Vol. D 

Converters, ASCII to Baudot-2325 - See Vol. D 

Converters, ASCII to BCD-2325 - See Vol. D 

Converters, BCD to ASCII-2325 - See Vol. D 

Converters, Binary to BCD-2325 - See Vol. D 

Converters, Binary to Decimal-2325 - See Vol. D 

Converters, CRT Display-2000 - See Vol. D 

Converters, DC to DC, for LANs-4000 - See Vol. D 

Converters, DC to DC, Less than 1 W Output-4000 - See Vol. D 

Converters, DC to DC, 1 to 5 W Output-4000 - See Vol. D 

Converters, DC to DC, 5 to 10 W Output-4000 - See Vol. D 

Converters, DC to DC, 10 to 15 W Output-4000 - See Vol. D 

Converters, DC to Dc, 15 to 30 W Output-4000 - See Vol. D 

Converters, DC to DC, 30 to 50 W Output-4000 - See Vol. D 

Converters, DC to DC, 50 to 200 W Output-4000 - See Vol. D 

Converters, OCto Dc, 100 to 300 W Output-4000 - See Vol. D 

Converters, DC to Dc, Greater than 300 W O,utput-4000 - See 
Vol.D· 

Converters, DC to Sine/Cosine-2325 - See Vol. D 

Converters, DC to Synchro-2325 - See Vol. D 

Converters, Digital to Analog-2325 - See Vol. D 

Converters, Digital to Paper Tape-2000 - See Vol. D 

Converters, Digital to Resolver-2325 - See Vol. D 

Converters, Digital to Synchro-2325 - See Vol. D 

Converters, Frequency to Frequency-1900 - See Vol. D 

Converters, Frequency to Voltage-2325 - See Vol. D 

Converters, Frequency, Logarithmic-4050 - See Vol. D 

Converters, Frequency Shift Keying-1900 - See Vol. D 

Converters, Frequency to DC-Also See Power Suppli~s, AC Input, 
DC Output-4000 - See Vol. D 

Converters, Graphic to Digital-2000 - See Vol. D 

Converters, Multiplying,Analog to Digital & Digital to Analog-2325 
- See Vol. D 

Converters, Paper Tape to Magnetic Tape-2000 - See Vol. D 

Converters, Phase-4050 - See Vol. D 

Converters, Polar to Rectangular Coordinates-2325 - See Vol. D 

Converters, Power Frequency, Electronic-4050 - See Vol. D 

Converters, Power Frequency, Rotary-4050 - See Vol. D 

Converters, Pressure to DC, Pressure to Frequency - See 
Transducers, Pressure (Vol. B) 

Converters, Rectangular to Polar-2325 - See Vol. D 

Converters, Resolver to Digital-2325 - See Vol. D 

Converters, Rotary - See Motor Generator Sets (Vol. D) 

Converters, RS-232/RS-485-2325 - See Vol. D 

Converters, Serial to Parallel/Parallel to Serial-2325 - See Vol. D 

Converters, Synchro to Digital-2325 - See Vol. D 

Converters, Synchro to Linear DC-2325 - See Vol. D 

Converters, Synchro to Sine/Cosine-2325 - See Vol. D 

Converters, Telemetry-1900 - See Vol. D 

PRODUCT INDEX & DIRECTORY 
Converters, Thermal-5300 - See Vol. B 

Converters, UHF to VHF-1900 - See Vol. D 

. Converters, VLF to HF-1900 - See Vol. D 

Converters, Voltage to Frequency-2325 - See Vol. D 

Converters (MIL) DC to DC-2440 - See Vol. B 

Converters. (MIL), Frequency-2440 - See Vol. B 

Coolants, Circuit & Component - See Refrigerants, Spray (Vol. C) 

Cooling Equipment - See Air Conditioners (Vol. C), Blowers & Fims 
(Vol. C), Heat Exchangers & Systems (Vol. C) 

Cooling/Heating Modules, Thermoelectric-2S00 - See Vol. C 

Cooling Sprays - See Refrigerants, Spray (Vol. C) 

Cords & Tapes, Lacing-SOOO - See Vol. C 

Cords, Communication, Control, Microphone, etc. - See Cable, 
Specific Type (Vol. C) 

Cords, Line & Set, Extension-SOOO - See Vol. C 

Cords, Line (Lamp) - See Cable, Multiconductor (Vol. C) 

Cords, Line, Resistance-SOOO - See Vol. C 

Cords, Patch-2100 - See Vol. C 

Cords, Power-SOOO - See Vol. C 

Cords, Retractile-SOOO - See Vol. C 

Cords, Speaker Extension - See Cable, Audio (Vol. C) 

Cords, Telephone, Modular - See Cable, Telephone (Vol. C) 

CQrds, Twin Lead - See Cable, Multiconductor (Vol. C) 

Cords & Cable, Dial Drive-2400 - See Vol. C 

Cords & Cord Sets, Telephone-SOOO - See Vol. C 

Cords & Cord Sets, International-SOOO - See Vol. C 

Cores, Ceramic-1850 
§ Murata Erie North America, Inc., Smyrna, GA 30080, 404-436-1300 •••••• A·1213 
§ Ceramic Magnetics, Inc., Fairfield, NJ 07004 ......................•..... 201-227-4222 
t Honeywell Inc., Aerospace & Defense Grp., Mimeapolis, MN 55408 ..... 612-87()'5186 
tOuartzile Processing, Inc. Malden, MA 02148 .......... , ............ , '" 617-322-3611 

Cores, MagnetiC, Ferrite, L, E, etc.-1850 
Coilcraft, cary, IL 60013, 708-639-2361 ............................... A·1191 

§ Fair-Rite Prods., Wallkill, NY 12589, 914-895-2055 •••••.•..•••..••.•••• A·1284 
Frontier Electronics, Chataworth, CA 91311, 818-709-9888 •.••.•••.•••• A.1206 
GC International Inc., Richardson, TX 75085-1198, 214-234·3240 •• • • • • •• Ao1207 
Lodestone Pacific, Anaheim, CA 92807, 714-630-1343 ••••••••••••••.•• A·1211 

§ Phitipa Components Discrete Products Division, A North Amartcan Philips 
Compan)" Riviera Beach, FL 33404, 407-l161-32OCi .•••• • • • • • • • •• Ao1290-1292 

§ TDK Corporation of America, Electronic Components & MaterIal, Mount Proapecl, 
IL 60056,708-1103-6100 ................................. A·1294-1296,1299 

Ampex Corp., Redwood City, CA 94063-3199 ......................... 1-800-25AMPEX 
Apollo Magnetics Corp., Los Angeles, CA 90057 " ..... ' ... ,............ 213-381-2500 

§Ceramic Magnetics, Inc., Fairtield, NJ 07004 ............................ 201-227-4222 
§Chomerics, 1nc.:W.R Grace & Co. Woburn, MA 01868 ............... , .. 617-935-4850 
§ Cores Unlimited, Inc., Westminster, CA 92663 "......... 714-894-3062;800-422-CORE 

Cosmo Corporaticn, Cleveland, OH 44109 .............................. 216-861-5594 
Dale Electronics, Inc., Yankton Div. Yanl<ton, SO 57078-0180 ...... .. ... 805-665-9301 

§t FDK America, Inc., Fuji Electrochemical Co. Lid., San Jose, CA 95134 . ,. 408-432-8331 
Grand Transformers. Inc., Grand Haven, M149417 , .. "." .. , ..... , "'" 616-842-5430 

§ ISKRA Electronics, Inc., Plainview, NY 11803 ........................... 516-349-0222 
§t Krystinel Corp" Paterson, NJ 07509 . .. . . . . .. . . .. . .. . .. . . .. . .. . . . .. .. . . . . 201-345-8900 
§t Magnetics, Spang & eo.. Buller, PA 16003-0391 .' .. , ..• , .. ".,......... 412-282-8262 

Micro Switch, A Honeywell Div. Freeport.Il61032 ...................... 815-235-8800 
§ Murata Manufacturing Co. Ltd. Nagaoka-Kyo-Shi Kyoto, JAPAN 617 ,.. 075-951-Q111 

Philips Components Discrete Products Div. A North American Philips eo.. Saugerties, 
NY 12477 ... , .. , ..... , ...... , .. , .. ' .. , .. , ............................ 914-246-2811 

§ Qualtek Electronics Corp., Mentor, OH 44060 .. , .. , .. "., ... , .. , ...... ,. 216-951-3300 
§ Siemens Components, Inc., Special Products Diy. Iselin, NJ 06830 .... ,. 201-321-3400 

Steward. D. M., MIg. Co. Chattanooga, TN 37401 ....................... 615-867-4100 
ThomsOn PaSsive CorJ1)On9nls Corp., Woodland Hills, CA 91367 .. , .. ,. 816-867-1010 

§ Tokin America. Inc. San Jose, CA 95134 ............. , ....... , .•.. , . . . . . 406-432-8020 

Cores, MagnetiC, Ferrite, Pot/Cup-1850 
§ Fair-Rite ProdL, Wallkill, NY 12589, 914-895-2055 .•.•••••••••••••••••• A.1284 

GC Internlllionalinc., Richardson, TX 75085-1198, 214-234-3240 ••• • • • •• A.1207 
Lodestone Pacific, An_1m, CA 92807, 714-630-1343 ••••••••••••••••• A·1211 
Magnelab, Bould!!r, CO 80301-4696,303-442-6700 •••••.•••.••••• , A·2254-2255 

§ Philips Components Diacrete Products Dhrision, A North American Philips 
Compsny, Riviera Beach, FL 33404, 407-1181-3200 •••••••••••••• Ao 1290-1291 

Renco Electronics, Inc., Deer Pk., NY 11729; 516-586-5566;1-800-645-5828 
.•••••••.••••••..•.•••••••..•.•.••••..•• , •••••••••••••••••••••••• A·1260 

TDK Corporation of America, Electronic Components & Material, Mount Proapecl, 
IL 60056, 708-803-6100 .•••..•••••.••.•••••••••••••••••• A·1294,1296,1299 

§-Product sold through distributors t-Product meets MIL specs 4>~Rentals #-Value Added Reseller EEM 1991 

Cores, Ceramic-1850 
Convection Cooling Packages, Semiconductor - See Heat Sinks, 

Semiconductor (Vol. C) 

Converters, AC to DC (Nonrotary) - See Power Supplies, AC Input, 
DC Output (Vol. D) 

Converters, Analog to Digltal-2325 - See Vol. D 

Converters, Analog to Pulse-2325 - See Vol. D 

Converters, ASCII to Baudot-2325 - See Vol. D 

Converters, ASCII to BCD-2325 - See Vol. D 

Converters, BCD to ASCII-2325 - See Vol. D 

Converters, Binary to BCD-2325 - See Vol. D 

Converters, Binary to Decimal-2325 - See Vol. D 

Converters, CRT Display-2000 - See Vol. D 

Converters, DC to DC, for LANs-4000 - See Vol. D 

Converters, DC to DC, Less than 1 W Output-4000 - See Vol. D 

Converters, DC to DC, 1 to 5 W Output-4000 - See Vol. D 

Converters, DC to DC, 5 to 10 W Output-4000 - See Vol. D 

Converters, DC to DC, 10 to 15 W Output-4000 - See Vol. D 

Converters, DC to Dc, 15 to 30 W Output-4000 - See Vol. D 

Converters, DC to DC, 30 to 50 W Output-4000 - See Vol. D 

Converters, DC to DC, 50 to 200 W Output-4000 - See Vol. D 

Converters, OCto Dc, 100 to 300 W Output-4000 - See Vol. D 

Converters, DC to Dc, Greater than 300 W O,utput-4000 - See 
Vol.D· 

Converters, DC to Sine/Cosine-2325 - See Vol. D 

Converters, DC to Synchro-2325 - See Vol. D 

Converters, Digital to Analog-2325 - See Vol. D 

Converters, Digital to Paper Tape-2000 - See Vol. D 

Converters, Digital to Resolver-2325 - See Vol. D 

Converters, Digital to Synchro-2325 - See Vol. D 

Converters, Frequency to Frequency-1900 - See Vol. D 

Converters, Frequency to Voltage-2325 - See Vol. D 

Converters, Frequency, Logarithmic-4050 - See Vol. D 

Converters, Frequency Shift Keying-1900 - See Vol. D 

Converters, Frequency to DC-Also See Power Suppli~s, AC Input, 
DC Output-4000 - See Vol. D 

Converters, Graphic to Digital-2000 - See Vol. D 

Converters, Multiplying,Analog to Digital & Digital to Analog-2325 
- See Vol. D 

Converters, Paper Tape to Magnetic Tape-2000 - See Vol. D 

Converters, Phase-4050 - See Vol. D 

Converters, Polar to Rectangular Coordinates-2325 - See Vol. D 

Converters, Power Frequency, Electronic-4050 - See Vol. D 

Converters, Power Frequency, Rotary-4050 - See Vol. D 

Converters, Pressure to DC, Pressure to Frequency - See 
Transducers, Pressure (Vol. B) 

Converters, Rectangular to Polar-2325 - See Vol. D 

Converters, Resolver to Digital-2325 - See Vol. D 

Converters, Rotary - See Motor Generator Sets (Vol. D) 

Converters, RS-232/RS-485-2325 - See Vol. D 

Converters, Serial to Parallel/Parallel to Serial-2325 - See Vol. D 

Converters, Synchro to Digital-2325 - See Vol. D 

Converters, Synchro to Linear DC-2325 - See Vol. D 

Converters, Synchro to Sine/Cosine-2325 - See Vol. D 

Converters, Telemetry-1900 - See Vol. D 

PRODUCT INDEX & DIRECTORY 
Converters, Thermal-5300 - See Vol. B 

Converters, UHF to VHF-1900 - See Vol. D 

. Converters, VLF to HF-1900 - See Vol. D 

Converters, Voltage to Frequency-2325 - See Vol. D 

Converters (MIL) DC to DC-2440 - See Vol. B 

Converters. (MIL), Frequency-2440 - See Vol. B 

Coolants, Circuit & Component - See Refrigerants, Spray (Vol. C) 

Cooling Equipment - See Air Conditioners (Vol. C), Blowers & Fims 
(Vol. C), Heat Exchangers & Systems (Vol. C) 

Cooling/Heating Modules, Thermoelectric-2S00 - See Vol. C 

Cooling Sprays - See Refrigerants, Spray (Vol. C) 

Cords & Tapes, Lacing-SOOO - See Vol. C 

Cords, Communication, Control, Microphone, etc. - See Cable, 
Specific Type (Vol. C) 

Cords, Line & Set, Extension-SOOO - See Vol. C 

Cords, Line (Lamp) - See Cable, Multiconductor (Vol. C) 

Cords, Line, Resistance-SOOO - See Vol. C 

Cords, Patch-2100 - See Vol. C 

Cords, Power-SOOO - See Vol. C 

Cords, Retractile-SOOO - See Vol. C 

Cords, Speaker Extension - See Cable, Audio (Vol. C) 

Cords, Telephone, Modular - See Cable, Telephone (Vol. C) 

CQrds, Twin Lead - See Cable, Multiconductor (Vol. C) 

Cords & Cable, Dial Drive-2400 - See Vol. C 

Cords & Cord Sets, Telephone-SOOO - See Vol. C 

Cords & Cord Sets, International-SOOO - See Vol. C 

Cores, Ceramic-1850 
§ Murata Erie North America, Inc., Smyrna, GA 30080, 404-436-1300 •••••• A·1213 
§ Ceramic Magnetics, Inc., Fairfield, NJ 07004 ......................•..... 201-227-4222 
t Honeywell Inc., Aerospace & Defense Grp., Mimeapolis, MN 55408 ..... 612-87()'5186 
tOuartzile Processing, Inc. Malden, MA 02148 .......... , ............ , '" 617-322-3611 

Cores, MagnetiC, Ferrite, L, E, etc.-1850 
Coilcraft, cary, IL 60013, 708-639-2361 ............................... A·1191 

§ Fair-Rite Prods., Wallkill, NY 12589, 914-895-2055 •••••.•..•••..••.•••• A·1284 
Frontier Electronics, Chataworth, CA 91311, 818-709-9888 •.••.•••.•••• A.1206 
GC International Inc., Richardson, TX 75085-1198, 214-234·3240 •• • • • • •• Ao1207 
Lodestone Pacific, Anaheim, CA 92807, 714-630-1343 ••••••••••••••.•• A·1211 

§ Phitipa Components Discrete Products Division, A North Amartcan Philips 
Compan)" Riviera Beach, FL 33404, 407-l161-32OCi .•••• • • • • • • • •• Ao1290-1292 

§ TDK Corporation of America, Electronic Components & MaterIal, Mount Proapecl, 
IL 60056,708-1103-6100 ................................. A·1294-1296,1299 

Ampex Corp., Redwood City, CA 94063-3199 ......................... 1-800-25AMPEX 
Apollo Magnetics Corp., Los Angeles, CA 90057 " ..... ' ... ,............ 213-381-2500 

§Ceramic Magnetics, Inc., Fairtield, NJ 07004 ............................ 201-227-4222 
§Chomerics, 1nc.:W.R Grace & Co. Woburn, MA 01868 ............... , .. 617-935-4850 
§ Cores Unlimited, Inc., Westminster, CA 92663 "......... 714-894-3062;800-422-CORE 

Cosmo Corporaticn, Cleveland, OH 44109 .............................. 216-861-5594 
Dale Electronics, Inc., Yankton Div. Yanl<ton, SO 57078-0180 ...... .. ... 805-665-9301 

§t FDK America, Inc., Fuji Electrochemical Co. Lid., San Jose, CA 95134 . ,. 408-432-8331 
Grand Transformers. Inc., Grand Haven, M149417 , .. "." .. , ..... , "'" 616-842-5430 

§ ISKRA Electronics, Inc., Plainview, NY 11803 ........................... 516-349-0222 
§t Krystinel Corp" Paterson, NJ 07509 . .. . . . . .. . . .. . .. . .. . . .. . .. . . . .. .. . . . . 201-345-8900 
§t Magnetics, Spang & eo.. Buller, PA 16003-0391 .' .. , ..• , .. ".,......... 412-282-8262 

Micro Switch, A Honeywell Div. Freeport.Il61032 ...................... 815-235-8800 
§ Murata Manufacturing Co. Ltd. Nagaoka-Kyo-Shi Kyoto, JAPAN 617 ,.. 075-951-Q111 

Philips Components Discrete Products Div. A North American Philips eo.. Saugerties, 
NY 12477 ... , .. , ..... , ...... , .. , .. ' .. , .. , ............................ 914-246-2811 

§ Qualtek Electronics Corp., Mentor, OH 44060 .. , .. , .. "., ... , .. , ...... ,. 216-951-3300 
§ Siemens Components, Inc., Special Products Diy. Iselin, NJ 06830 .... ,. 201-321-3400 

Steward. D. M., MIg. Co. Chattanooga, TN 37401 ....................... 615-867-4100 
ThomsOn PaSsive CorJ1)On9nls Corp., Woodland Hills, CA 91367 .. , .. ,. 816-867-1010 

§ Tokin America. Inc. San Jose, CA 95134 ............. , ....... , .•.. , . . . . . 406-432-8020 

Cores, MagnetiC, Ferrite, Pot/Cup-1850 
§ Fair-Rite ProdL, Wallkill, NY 12589, 914-895-2055 .•.•••••••••••••••••• A.1284 

GC Internlllionalinc., Richardson, TX 75085-1198, 214-234-3240 ••• • • • •• A.1207 
Lodestone Pacific, An_1m, CA 92807, 714-630-1343 ••••••••••••••••• A·1211 
Magnelab, Bould!!r, CO 80301-4696,303-442-6700 •••••.•••.••••• , A·2254-2255 

§ Philips Components Diacrete Products Dhrision, A North American Philips 
Compsny, Riviera Beach, FL 33404, 407-1181-3200 •••••••••••••• Ao 1290-1291 

Renco Electronics, Inc., Deer Pk., NY 11729; 516-586-5566;1-800-645-5828 
.•••••••.••••••..•.•••••••..•.•.••••..•• , •••••••••••••••••••••••• A·1260 

TDK Corporation of America, Electronic Components & Material, Mount Proapecl, 
IL 60056, 708-803-6100 .•••..•••••.••.•••••••••••••••••• A·1294,1296,1299 

§-Product sold through distributors t-Product meets MIL specs 4>~Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY Cores, Magnetic, Silicon EI, EE, & F-1850 
~ 

~CeramiC Magnetics, Inc., F.airfield, ~ 07004 ...................... 201-227-42221 §Cores Unlimited, Inc,. Westminster, CA.92683 ........... 714-894-3062;8CJ0-422-COAE 
lICor~s Uniomlted, Inc, Woo,mlnster, CA 92603 ........... 714 .. 894 3C6:!;800422"CORE Dynapower Corporation, Farmington Hills, MI4833.3 313-553-4300 

§t FDK America, Inc., Fuji Electrochemical Co., ltd., San Jose, CA 95134 .. 408-432-8331 Framar Metal Products Co., Inc., Kenilworth, NJ 07033 .................. 908-241-0710 
Grand Transformers, Inc., Grand Haven, M149417 ........ .... ....... 616-842-5430 GC Intarnationallne., Richardson; TX 75085-1198 ... ..... ....... 214-234-3240 

§ISKRA Electronics, Inc., Plainview, NY 11803 ... ....... 516-349-0222 tMagnetics, Spang & Co .. , Butler, PA 16003-0391 .... ......... ... 412-282-8282 
§t Krystinel Corp., Paterson, NJ 07509 ..................................... 201-345-8900 I tProducts Engrg. Corp., Azusa, CA 91702........................ 818-969-5879 
flancD Elctms., Ine., McHenry, II.. 60050 ........... ........ ....... ....... 815-344-2900 §QuaHek Electronics Corp., Mentor, OH 44060 ..... .... ............ 216-951-3300 

§t Magnetics, Spang & Co., Butler, PA 16003-0391 ..................... 412-282-8282 t Siemens-B C L Magnetics, Siemens Automotive Ltd, Burlington, Onl, CANADA L7L 5H6 
Philips Components Discrete Products Div .• A North American Phiiips CO .• Saugerties, . . . . . . . . . . . . . . . .. _ ........................... _ . . . . .. ... ""j 6-535-25S0 

NY 12477. .......... ......... ..... ...... 914-246-2811 Wontronics, Los Angeles, CA 90039 . ... 213-660-6230 
§ QuaHe!< Electronics Corp., Mentor, OH 44060 .......... 216-951"3300 
§Siemens Componenls, Inc .. , Special Products Oiv., Iselin, NJ 06830.. 201-321-3400 

Thomson Pessille Components Corp., Woodland Hills, CA 91367 .. 81e,B87-1010 
§ Tokin America, Inc., San Jose, CA 95134 . . . .. . . . . . . .. . . . . . . . . 408-432-8020 

Cores, Magnetic, Ferrite, Slug-1850 
§ Fair-Rite Prods., W.tlki!!, iIl¥ 1~!i8!1, ~14-a!l5-2055 ....... , ... ' ... . . . .... .. A·1264 

Lodestone PaCific, Anaheim, CA 92807, 714-630-1343 ..•.•....•.•...•. Ao1211 
Magnelab, Boulder, CO 80301-4696, 303-442-6700 •.•..••••.•.••...... Ao2255 

§ Phi!ips Components Discrete Products Division, A North American Philips 
Company, Riviera Besch, FL 33404, 407-881-3200 ..•...• , .•..•. A·1290-1292 

TDK Corporation of America, Electronic Components & Malerial, Mount Prospect, 
IL 60056,708·803-6100 ................................. Ao 1294,1296,1299 

§Ceramic Magnetics, Inc., Fairfield, NJ 07004 ......... 201-22,-4222 
§ Cores Unlimited, InG., Westminster, CA 92683 ............ 714-894-3062;SOO-422-CORE 

Ferronics, Fairport, NY 14450 .... ................... 716-388-1020 
GC Internalional Inc., Richardson, TX 75085-1198 214-234-3240 
Grand Transformers, Inc., Grand Haven, Ml 49417 616-842-5430 

§t I<rystinel Corp., Paterson, NJ 07509 ................ 201-345-8900 
§1'Magneties. Spang & Co., Butler, PA 16003 .. 0391 ........ 412-282-8282 

Philips Components Discrete Products Div., A \\!orth Amertcan Philips Co., Saugerties, 
NY 12477 .............. 914-246-2811 

§Qualtek Electronics Corp., Mentor, OH 44060 ... ... ......... '" 216-951-3300 
Steward, O. M., MIg. Co., Chattanooga, TN 37401 ... 615-867-4100 
Thomson Passive Components Corp., Woodland Hills, CA 91367 .. 818-887-'1010 
T okin America, Inc., San ,lose, Cf, 95134 .. . . . . . . . . . . . . . 408-432-8020 

Cores, Magnetic, Fel'r~te, Tomid-1851l 
~ Fair-lIit .. 1""<lI~ .. W~lIlo;ill, 1<111 i2;18G', 014-695-2055 • ""1:1~4 

GC li1i~erlf1la·ti()nal ~lil!~'J r,i!(.';hai'dwn, r;: 'l5055·1!llU3, 2"l4·2~i':'~24Cr .". , .. ,. }''l;-''120'J' 
Lodestone PaCifiC, Anaheim, Cit. 92807, 714-631.1-13113 ................. A·1211 
Magnela!>, Boulder. CO 80301-4696. 303-442-6700 ............... A·2254-2255 

§ Philips Components Discrete Product. Division, A No"h A ...... ric .. " Phiiips 
Com"any, Riviera B •• "", Fl33404, 4·01-81l1-3200 ,.,.... . ...... /1'129'1-1292-

TDK Corporallon 0' America, Electronic Components & Mot",;ol, Mounl Prospect, 
II. 60056, 708-003-6100 .•... , .. ," ..... , ...• , ..... ,...... 1'.·1294,1296,1299 

§ Ceramic MagnetiCs, Inc., Fairtield, NJ 07004 ."....... 201-227-4222 

§ Dale Electronics, Ine., Yankton Div., Yan"'on, SO 57078-01 BO .. 60S-665-9301 
§t FDK America, Inc., Fuji Electrochvmical Co., Ltd., San Jose, CA 95134 408-432-8331 

Ferronics, Fairport, NY 1<1450 ... 7"113-388-1020 
Grand Tra~sform"rs, Inc, Grand Haven, MI 49417 616-842-5430 

§ISKRA Electronics, Inc., Plainview. NY 11803 .... 516-349-0222 
§t Krystinel Corp., Paterson, NJ 07509 . . .. 201-345-8900 
§t MagnetiCs, Spang & Co., Butler, PA 16003-0391 .... 412-282-8282 

Philips Components Discrete Products DJv., A North Ame!ican Philips Co., Saugerties, 
NY 12477 ............. .................... ..... 914-246-2811 

§QIJafiok Electronics Corp., Mentor, OH 44.060 .. .?16-951 .. 3300 
Seacor, Inc., Westwood, NJ 07675 ..... 201-666-5600 

t SiemlBmj-B C L Magnetics, SiE'lmooS Auiomo1ive Ltd., Burlington, Ont, CANADA L"fL 5H6 
......... "...................... '·16-335-2530 

~Sismens Component<?, InG., S?<lCiai Freduels Div., Iselin, NJ 08830 ..... 201-321~3400 

Steward, D. M., MIg. Co., Chattanooga, TN 3'7401 .,.............. C'I5-867-4100 
Thomson Pessive Components Corp., Woodland Hills, CA 9"1367 .. 818-887-'1010 

§Tokin America, Inc., San Jose, CA 95134 406-d32-8020 

Cores, Magnetic, Ferrite, Yoke Section-1S50 
Magnelab, Soulder, co 80301-4696, 303-442-6100 .......•.. ,,·2255 
TDK Corporation 01 Ame,lca, Electronic Components 8< Material, Mount Prospect, 

IL 60056, 708-803-6100 ................................. ,,·'1:294,1296,1299 
§Ceramic MagnetiCS, Inc., Fairfield, NJ 07004 ............................ 201-227-4222 

§t FDK America, Inc., Fuji Electrochemical Co, Ltd., San Jose, CA 95134 408-432-8.'331 
GC International Inc., Richardson, TX 15065-1198 ...................... 214-234-3240 

§CJualte!< Electronics Corp., Ment\J:, OH 44060 .......... 216-951-3300 
Siemens Components, Inc., Special Products Div., Iselin, NJ 08830 . . . . 201-321-3400 
Steward, D. M., Mfg. Co., Chattanooga, TN 37401 .................. 615-867-4100 
Thomson Passive Components Corp., Woodland Hills, CA 91367 818-88'1-1010 
Tokin America, Inc, San Jose, CA 95134 ......................... 408-432-8020 

Cores, Magnetic, Metal Alloy (Other Than Silicon & 
Nickel-lronj-1850 

TDK Corporetion 01 America, Electronic Components 11 Material, Mount Pmspect, 
U •. 00..,56, 7uo-d03-o'iOO •.•. '.................................. A'J 1.204, 12D2 

t Arnold Engineering Company, Sub. SPS Technologies, Marengo, IL 60152 
............................................................... 815-568-2000 

Dynapower Corporation, Farmington Hills, MI 46333 ............. ,...... 313-553-4300 
GC Internationallne., Richardson, TX 75065-1198 ...................... 214-234-3240 

t Magnetics, Spang 8. Co., Butler, PA 16003-0391 ............. 412-282-8282 
t Pyroferric International, Inc., Toledo, IL 62468 ............•....... 217-849-3300 
§ QuaHek Electronics Corp, Mentor, OH 44060 ...................... 216-951-3300 

Wontronics, Los Angeles, CA 90039 ..................................... 213-660-6230 

Cores, MagnetiC, Nickel-Iron, l, EE, F, .& Ring laminations-
1850 

1DK Corporation of America, Elecironic Components" Material, Mount Prospect, 
IL 60056, 108-803-6100 •• ,., •. ,', •.•• " .. , ................ , .. , .. ,.. A-1299 

Cores, Magnetic, Nickel-Iron, Toroid-1850 
TDK Corporation 01 America, Electronic Components" Meterial, Mount Prospect, 

IL 60056, '708-003-6100 .............. ",..................... A'1294,1299 
Alpha-Core Inc, Bridgeport, CT 06608 .................................... 203-335-6805 

t Arnold Engineering Company, Sub. SPS Technologies, Marengo, IL 60152 
.............. ,........... .. ............ .. ............ 815-568-2000 

§ Cores Unlimited, Inc .. , Westminster, CA 92683 ........... 714--894-3062;8CJ0-422-CORE 
Dynapowe, Corporation, Farmington Hills, MI 48333 ...................... 313-553-4300 
GC International Inc., Richardson, TX 75085-1198 214-234-3240 

t Infinetics Inc., Friskem Div., Wilmington, DE 19802 ... 302-656-2471 
§t Kryslinel Corp., Paterson, NJ 07509 ..... 201-345-8900 
t Magnetics, Spang & Co., Butler, PA 16003-0391 412-282-8282 
t Products Engrg. Corp, Azusa, CA 91702 ..... . . . . . . . . . . . . . .. 818-969-5879 
§Quanek Electronics Corp., Mentor, OH 44060 .... ............. 216-951-3300 
t Siemens-B C L MagnetiCS, Siemens Automotive Ltd., Burlington, Onl, CANADA L7L 5H6 

... . . .. . .. .. ... .. . .. . .. .. .. 416-335-2530 

Cores, Magnetic, Powdered Iron, PotiCup-1850 
Lodestone Pacific, Anaheim, ell. 92807, 714-630-1343 ............. , •. , A.1211 
Renco Electronics, Inc., Deer PI<., NY 11729, 516-586-5566;1-000-645-5828 

......... , ..................................................... , .... A'1260 
lilt( Corporation of America, !Electronic Components & Material, Mount Prospect, 

iL 60056, 108-803-6100 ., .. , .......... , ................ ,.. Ao 1294,1299 
t Arnold Engineering Company, Sub. SPS Technologies, Marengo, IL 60152 

................ ................... 815-568-2000 
§ Core" Unlimited, Inc .. , W~'~minstel'. C" 9?581 714-894-3062;S(l()-422...(".QRE 

Cortec, Inc., Hunlingl"n Sch., CA 92849 ......... .... 714-897-2529 
GC :nternational !nc., Alchardson.1"X 75085-1198 214-2:)4..3240 
ivlicrometals, Anaheim, GA 9280'7 714-630-'7420;600-356-5977 
Micro Switch, A Honeywell Oiv., Freeport, IL 61032....... 815-235-6600 

t Pyroferric International, Inc., Toledo, IL 62468 ... ....................... 217-849-3300 
Quality Components, Inc, st Marys, PA 15857 ...................... 814-834-2817 

§ QuaUek Electronics Corp., Mentor. OH 44060 ... . . . . . . . . . . . . . .. 216-951-3300 

Cores, Magnetic, Powdered Iron, Slugo -1850 
l",jp.><i<lne !'acilie. Anaheim, CA 92807, 714-630-1343 ..•.... , ••.... ," A·1211 
TOM;" C"",:,,,,"ti,,n oil Americ~. Electronic Com"",nenls " Material, Mount Prospect, 

Il6!l!l56, 108-8~3-6100 ...................................... /11'1294,1299 
't Arnold Engineering Company, Sub. SPS Technologies, Marengo, IL 60152 

................................................ 815-568-2000 
§ Cores Unlimtted, Inc., Westm,nster, CA 92683 ........... 714-894-3062;BCJ0-422-CORE 

Cartec, Inc., Huntington Bch., CA 92849 ................................. 714-897-2529 
GC !nternationallnc., Richardson, TX 75085-1198 ...................... 214-234-3240 
Micrometals, Anaheim, CA 92807 ..... ,.................. 714-630-7420;800-356-5977 

t Pyrolerric Inlemaliona4lnc.Toledo.IL 62468 ........................ ,. 217-849-3300 
Quality Componenls, Inc., Sl Marys, PA 15857 ............................. 814-634-2817 

§Quatl"" Electronics Corp., Mentor, OH 44060 ........................... 216-951-3:mO 
Renco Electronics, Ine.. Dee, Pk., NY 11729 ... , ....... 516-586-5566;1-800-845-5828 

Cores, Magnetic, Powdered Iron, Toroid-1850 
TDK Co,porat;o" oj Ame,;e., Eleelron,c Components & Meterial, Mount Prospect, 

IL 00056, 7118-803-61;)0 ............... , .. ,., ...... , .. "...... Ao1294,1299 
t Arnold Engineering Company, Sub. SPS Technologies, Marengo, IL 60152 

. . .. . . . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . ... . . . . . . . . . . .. 815-586-2000 
§ Cores Unlimtled, Inc., Westminster, CA 92683 ........... 714-894-3062;8CJ0-422-CORE 

Cortee, Inc., Huntington Bch., CA 92649 ................................. 714-897-2529 
§ Dale Ele<."lrcnico, Ino., Yankton Div., Yankton, SO 57078-0180 ........... 605-665-9301 

GC International Inc., Richardson, TX 75085-1196 ...................... 214-234-3240 
Micrometals, Anaheim, CA 92807 ........................ 714-630-7420;800-356-5977 

t Pyrofenic International, inc., Toledo, IL 62468 ........................... 217-849-3300 
Quality Components, Inc, Sl Marys, PA 15857 .......................... 814-834-2817 

§Quattek Electronics Corp., Mentor, OH 44060 .... , ........................ 216-951-3300 

Cores, Magnetic, Powdered Permalloy, Toroid-1850 
TDK Corporation of America, Electronic Components & Malerial, Mount Prospect, 

IL 60056, 708-003-6100 .......... ,' ... , .. ,., .. , .......... ,.".. Ao1294,1299 
t Arnold Engineering Company, Sub. SPS Technologies, Marengo, IL 60152 

. . .. . . . . . . . . . . . . . . . . . . .. .............................................. 815-568-2000 
§ Cores Unlimited, Inc., Westminster, CA 92683 ..... . .. . .. 714-894-3062;8CJ0-422-CORE 

Dynapower Corporation, Farmington Hills, MI 48333 .................... 313-553-4300 
GC International Inc, Richardson, TX 75085-1198 ...................... 214-234-3240 

tMagnetics, Spang & Co, Butler, PA 16003-0391 ........................ 412-282-8282 

Cores, Magnetic, Silicon C-1850 
Alpha,Core Inc., Bridgeport, CT 06608 .. c.. . .. . .. .. .. .. .. .. . .. .. .. .. .... 203-335-6805 

t Arnold Engineering Company, Sub. SPS Technologies, Marengo, IL 60152 
....................................................................... 815-568-2000 

§t Aydin Corporation (West). Sen Jose, CA 95119-1371 ................... 408-629-1100 
Dynapower Corporation, Farmington Hills, MI 48333 .... ................ 313-553-4300 
Dynapower Corporation, S. Burlington, VT 05407 .................... ,.. 602-860-7200 
Framar Metal Products Co., Inc., Kenilworth, NJ 0'7033 ........... ,...... 908-241-0710 

t Products Engrg. Corp., Azusa, CA 91702 .. .. .. .. .. . .. .. .. .. . .. .. .. . .. ... 818-969-5679 
t Sko-Die, Inc, Morton Grove, IL 60053 . .. .. . .. .. .. . .. .. . .. .. .. .. .. . .. .. .. 708-965-1130 

Cores, MagnetiC, Silicon EI, EE, & F laminations-1850 
Apollo Magnetics Corp., Los Angeles, CA 90057 ........................ 213-381-2500 

EEM 1991 §-Product sold through distributors t-Product meets Mil specs <I>-Rentals #-Value Added Reseller 

PRODUCT INDEX & DIRECTORY Cores, Magnetic, Silicon EI, EE, & F-1850 
~ 

~CeramiC Magnetics, Inc., F.airfield, ~ 07004 ...................... 201-227-42221 §Cores Unlimited, Inc,. Westminster, CA.92683 ........... 714-894-3062;8CJ0-422-COAE 
lICor~s Uniomlted, Inc, Woo,mlnster, CA 92603 ........... 714 .. 894 3C6:!;800422"CORE Dynapower Corporation, Farmington Hills, MI4833.3 313-553-4300 

§t FDK America, Inc., Fuji Electrochemical Co., ltd., San Jose, CA 95134 .. 408-432-8331 Framar Metal Products Co., Inc., Kenilworth, NJ 07033 .................. 908-241-0710 
Grand Transformers, Inc., Grand Haven, M149417 ........ .... ....... 616-842-5430 GC Intarnationallne., Richardson; TX 75085-1198 ... ..... ....... 214-234-3240 

§ISKRA Electronics, Inc., Plainview, NY 11803 ... ....... 516-349-0222 tMagnetics, Spang & Co .. , Butler, PA 16003-0391 .... ......... ... 412-282-8282 
§t Krystinel Corp., Paterson, NJ 07509 ..................................... 201-345-8900 I tProducts Engrg. Corp., Azusa, CA 91702........................ 818-969-5879 
flancD Elctms., Ine., McHenry, II.. 60050 ........... ........ ....... ....... 815-344-2900 §QuaHek Electronics Corp., Mentor, OH 44060 ..... .... ............ 216-951-3300 

§t Magnetics, Spang & Co., Butler, PA 16003-0391 ..................... 412-282-8282 t Siemens-B C L Magnetics, Siemens Automotive Ltd, Burlington, Onl, CANADA L7L 5H6 
Philips Components Discrete Products Div .• A North American Phiiips CO .• Saugerties, . . . . . . . . . . . . . . . .. _ ........................... _ . . . . .. ... ""j 6-535-25S0 

NY 12477. .......... ......... ..... ...... 914-246-2811 Wontronics, Los Angeles, CA 90039 . ... 213-660-6230 
§ QuaHe!< Electronics Corp., Mentor, OH 44060 .......... 216-951"3300 
§Siemens Componenls, Inc .. , Special Products Oiv., Iselin, NJ 06830.. 201-321-3400 

Thomson Pessille Components Corp., Woodland Hills, CA 91367 .. 81e,B87-1010 
§ Tokin America, Inc., San Jose, CA 95134 . . . .. . . . . . . .. . . . . . . . . 408-432-8020 

Cores, Magnetic, Ferrite, Slug-1850 
§ Fair-Rite Prods., W.tlki!!, iIl¥ 1~!i8!1, ~14-a!l5-2055 ....... , ... ' ... . . . .... .. A·1264 

Lodestone PaCific, Anaheim, CA 92807, 714-630-1343 ..•.•....•.•...•. Ao1211 
Magnelab, Boulder, CO 80301-4696, 303-442-6700 •.•..••••.•.••...... Ao2255 

§ Phi!ips Components Discrete Products Division, A North American Philips 
Company, Riviera Besch, FL 33404, 407-881-3200 ..•...• , .•..•. A·1290-1292 

TDK Corporation of America, Electronic Components & Malerial, Mount Prospect, 
IL 60056,708·803-6100 ................................. Ao 1294,1296,1299 

§Ceramic Magnetics, Inc., Fairfield, NJ 07004 ......... 201-22,-4222 
§ Cores Unlimited, InG., Westminster, CA 92683 ............ 714-894-3062;SOO-422-CORE 

Ferronics, Fairport, NY 14450 .... ................... 716-388-1020 
GC Internalional Inc., Richardson, TX 75085-1198 214-234-3240 
Grand Transformers, Inc., Grand Haven, Ml 49417 616-842-5430 

§t I<rystinel Corp., Paterson, NJ 07509 ................ 201-345-8900 
§1'Magneties. Spang & Co., Butler, PA 16003 .. 0391 ........ 412-282-8282 

Philips Components Discrete Products Div., A \\!orth Amertcan Philips Co., Saugerties, 
NY 12477 .............. 914-246-2811 

§Qualtek Electronics Corp., Mentor, OH 44060 ... ... ......... '" 216-951-3300 
Steward, O. M., MIg. Co., Chattanooga, TN 37401 ... 615-867-4100 
Thomson Passive Components Corp., Woodland Hills, CA 91367 .. 818-887-'1010 
T okin America, Inc., San ,lose, Cf, 95134 .. . . . . . . . . . . . . . 408-432-8020 

Cores, Magnetic, Fel'r~te, Tomid-1851l 
~ Fair-lIit .. 1""<lI~ .. W~lIlo;ill, 1<111 i2;18G', 014-695-2055 • ""1:1~4 

GC li1i~erlf1la·ti()nal ~lil!~'J r,i!(.';hai'dwn, r;: 'l5055·1!llU3, 2"l4·2~i':'~24Cr .". , .. ,. }''l;-''120'J' 
Lodestone PaCifiC, Anaheim, Cit. 92807, 714-631.1-13113 ................. A·1211 
Magnela!>, Boulder. CO 80301-4696. 303-442-6700 ............... A·2254-2255 

§ Philips Components Discrete Product. Division, A No"h A ...... ric .. " Phiiips 
Com"any, Riviera B •• "", Fl33404, 4·01-81l1-3200 ,.,.... . ...... /1'129'1-1292-

TDK Corporallon 0' America, Electronic Components & Mot",;ol, Mounl Prospect, 
II. 60056, 708-003-6100 .•... , .. ," ..... , ...• , ..... ,...... 1'.·1294,1296,1299 

§ Ceramic MagnetiCs, Inc., Fairtield, NJ 07004 ."....... 201-227-4222 

§ Dale Electronics, Ine., Yankton Div., Yan"'on, SO 57078-01 BO .. 60S-665-9301 
§t FDK America, Inc., Fuji Electrochvmical Co., Ltd., San Jose, CA 95134 408-432-8331 

Ferronics, Fairport, NY 1<1450 ... 7"113-388-1020 
Grand Tra~sform"rs, Inc, Grand Haven, MI 49417 616-842-5430 

§ISKRA Electronics, Inc., Plainview. NY 11803 .... 516-349-0222 
§t Krystinel Corp., Paterson, NJ 07509 . . .. 201-345-8900 
§t MagnetiCs, Spang & Co., Butler, PA 16003-0391 .... 412-282-8282 

Philips Components Discrete Products DJv., A North Ame!ican Philips Co., Saugerties, 
NY 12477 ............. .................... ..... 914-246-2811 

§QIJafiok Electronics Corp., Mentor, OH 44.060 .. .?16-951 .. 3300 
Seacor, Inc., Westwood, NJ 07675 ..... 201-666-5600 

t SiemlBmj-B C L Magnetics, SiE'lmooS Auiomo1ive Ltd., Burlington, Ont, CANADA L"fL 5H6 
......... "...................... '·16-335-2530 

~Sismens Component<?, InG., S?<lCiai Freduels Div., Iselin, NJ 08830 ..... 201-321~3400 

Steward, D. M., MIg. Co., Chattanooga, TN 3'7401 .,.............. C'I5-867-4100 
Thomson Pessive Components Corp., Woodland Hills, CA 9"1367 .. 818-887-'1010 

§Tokin America, Inc., San Jose, CA 95134 406-d32-8020 

Cores, Magnetic, Ferrite, Yoke Section-1S50 
Magnelab, Soulder, co 80301-4696, 303-442-6100 .......•.. ,,·2255 
TDK Corporation 01 Ame,lca, Electronic Components 8< Material, Mount Prospect, 

IL 60056, 708-803-6100 ................................. ,,·'1:294,1296,1299 
§Ceramic MagnetiCS, Inc., Fairfield, NJ 07004 ............................ 201-227-4222 

§t FDK America, Inc., Fuji Electrochemical Co, Ltd., San Jose, CA 95134 408-432-8.'331 
GC International Inc., Richardson, TX 15065-1198 ...................... 214-234-3240 

§CJualte!< Electronics Corp., Ment\J:, OH 44060 .......... 216-951-3300 
Siemens Components, Inc., Special Products Div., Iselin, NJ 08830 . . . . 201-321-3400 
Steward, D. M., Mfg. Co., Chattanooga, TN 37401 .................. 615-867-4100 
Thomson Passive Components Corp., Woodland Hills, CA 91367 818-88'1-1010 
Tokin America, Inc, San Jose, CA 95134 ......................... 408-432-8020 

Cores, Magnetic, Metal Alloy (Other Than Silicon & 
Nickel-lronj-1850 

TDK Corporetion 01 America, Electronic Components 11 Material, Mount Pmspect, 
U •. 00..,56, 7uo-d03-o'iOO •.•. '.................................. A'J 1.204, 12D2 

t Arnold Engineering Company, Sub. SPS Technologies, Marengo, IL 60152 
............................................................... 815-568-2000 

Dynapower Corporation, Farmington Hills, MI 46333 ............. ,...... 313-553-4300 
GC Internationallne., Richardson, TX 75065-1198 ...................... 214-234-3240 

t Magnetics, Spang 8. Co., Butler, PA 16003-0391 ............. 412-282-8282 
t Pyroferric International, Inc., Toledo, IL 62468 ............•....... 217-849-3300 
§ QuaHek Electronics Corp, Mentor, OH 44060 ...................... 216-951-3300 

Wontronics, Los Angeles, CA 90039 ..................................... 213-660-6230 

Cores, MagnetiC, Nickel-Iron, l, EE, F, .& Ring laminations-
1850 

1DK Corporation of America, Elecironic Components" Material, Mount Prospect, 
IL 60056, 108-803-6100 •• ,., •. ,', •.•• " .. , ................ , .. , .. ,.. A-1299 

Cores, Magnetic, Nickel-Iron, Toroid-1850 
TDK Corporation 01 America, Electronic Components" Meterial, Mount Prospect, 

IL 60056, '708-003-6100 .............. ",..................... A'1294,1299 
Alpha-Core Inc, Bridgeport, CT 06608 .................................... 203-335-6805 

t Arnold Engineering Company, Sub. SPS Technologies, Marengo, IL 60152 
.............. ,........... .. ............ .. ............ 815-568-2000 

§ Cores Unlimited, Inc .. , Westminster, CA 92683 ........... 714--894-3062;8CJ0-422-CORE 
Dynapowe, Corporation, Farmington Hills, MI 48333 ...................... 313-553-4300 
GC International Inc., Richardson, TX 75085-1198 214-234-3240 

t Infinetics Inc., Friskem Div., Wilmington, DE 19802 ... 302-656-2471 
§t Kryslinel Corp., Paterson, NJ 07509 ..... 201-345-8900 
t Magnetics, Spang & Co., Butler, PA 16003-0391 412-282-8282 
t Products Engrg. Corp, Azusa, CA 91702 ..... . . . . . . . . . . . . . .. 818-969-5879 
§Quanek Electronics Corp., Mentor, OH 44060 .... ............. 216-951-3300 
t Siemens-B C L MagnetiCS, Siemens Automotive Ltd., Burlington, Onl, CANADA L7L 5H6 

... . . .. . .. .. ... .. . .. . .. .. .. 416-335-2530 

Cores, Magnetic, Powdered Iron, PotiCup-1850 
Lodestone Pacific, Anaheim, ell. 92807, 714-630-1343 ............. , •. , A.1211 
Renco Electronics, Inc., Deer PI<., NY 11729, 516-586-5566;1-000-645-5828 

......... , ..................................................... , .... A'1260 
lilt( Corporation of America, !Electronic Components & Material, Mount Prospect, 

iL 60056, 108-803-6100 ., .. , .......... , ................ ,.. Ao 1294,1299 
t Arnold Engineering Company, Sub. SPS Technologies, Marengo, IL 60152 

................ ................... 815-568-2000 
§ Core" Unlimited, Inc .. , W~'~minstel'. C" 9?581 714-894-3062;S(l()-422...(".QRE 

Cortec, Inc., Hunlingl"n Sch., CA 92849 ......... .... 714-897-2529 
GC :nternational !nc., Alchardson.1"X 75085-1198 214-2:)4..3240 
ivlicrometals, Anaheim, GA 9280'7 714-630-'7420;600-356-5977 
Micro Switch, A Honeywell Oiv., Freeport, IL 61032....... 815-235-6600 

t Pyroferric International, Inc., Toledo, IL 62468 ... ....................... 217-849-3300 
Quality Components, Inc, st Marys, PA 15857 ...................... 814-834-2817 

§ QuaUek Electronics Corp., Mentor. OH 44060 ... . . . . . . . . . . . . . .. 216-951-3300 

Cores, Magnetic, Powdered Iron, Slugo -1850 
l",jp.><i<lne !'acilie. Anaheim, CA 92807, 714-630-1343 ..•.... , ••.... ," A·1211 
TOM;" C"",:,,,,"ti,,n oil Americ~. Electronic Com"",nenls " Material, Mount Prospect, 

Il6!l!l56, 108-8~3-6100 ...................................... /11'1294,1299 
't Arnold Engineering Company, Sub. SPS Technologies, Marengo, IL 60152 

................................................ 815-568-2000 
§ Cores Unlimtted, Inc., Westm,nster, CA 92683 ........... 714-894-3062;BCJ0-422-CORE 

Cartec, Inc., Huntington Bch., CA 92849 ................................. 714-897-2529 
GC !nternationallnc., Richardson, TX 75085-1198 ...................... 214-234-3240 
Micrometals, Anaheim, CA 92807 ..... ,.................. 714-630-7420;800-356-5977 

t Pyrolerric Inlemaliona4lnc.Toledo.IL 62468 ........................ ,. 217-849-3300 
Quality Componenls, Inc., Sl Marys, PA 15857 ............................. 814-634-2817 

§Quatl"" Electronics Corp., Mentor, OH 44060 ........................... 216-951-3:mO 
Renco Electronics, Ine.. Dee, Pk., NY 11729 ... , ....... 516-586-5566;1-800-845-5828 

Cores, Magnetic, Powdered Iron, Toroid-1850 
TDK Co,porat;o" oj Ame,;e., Eleelron,c Components & Meterial, Mount Prospect, 

IL 00056, 7118-803-61;)0 ............... , .. ,., ...... , .. "...... Ao1294,1299 
t Arnold Engineering Company, Sub. SPS Technologies, Marengo, IL 60152 

. . .. . . . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . ... . . . . . . . . . . .. 815-586-2000 
§ Cores Unlimtled, Inc., Westminster, CA 92683 ........... 714-894-3062;8CJ0-422-CORE 

Cortee, Inc., Huntington Bch., CA 92649 ................................. 714-897-2529 
§ Dale Ele<."lrcnico, Ino., Yankton Div., Yankton, SO 57078-0180 ........... 605-665-9301 

GC International Inc., Richardson, TX 75085-1196 ...................... 214-234-3240 
Micrometals, Anaheim, CA 92807 ........................ 714-630-7420;800-356-5977 

t Pyrofenic International, inc., Toledo, IL 62468 ........................... 217-849-3300 
Quality Components, Inc, Sl Marys, PA 15857 .......................... 814-834-2817 

§Quattek Electronics Corp., Mentor, OH 44060 .... , ........................ 216-951-3300 

Cores, Magnetic, Powdered Permalloy, Toroid-1850 
TDK Corporation of America, Electronic Components & Malerial, Mount Prospect, 

IL 60056, 708-003-6100 .......... ,' ... , .. ,., .. , .......... ,.".. Ao1294,1299 
t Arnold Engineering Company, Sub. SPS Technologies, Marengo, IL 60152 

. . .. . . . . . . . . . . . . . . . . . . .. .............................................. 815-568-2000 
§ Cores Unlimited, Inc., Westminster, CA 92683 ..... . .. . .. 714-894-3062;8CJ0-422-CORE 

Dynapower Corporation, Farmington Hills, MI 48333 .................... 313-553-4300 
GC International Inc, Richardson, TX 75085-1198 ...................... 214-234-3240 

tMagnetics, Spang & Co, Butler, PA 16003-0391 ........................ 412-282-8282 

Cores, Magnetic, Silicon C-1850 
Alpha,Core Inc., Bridgeport, CT 06608 .. c.. . .. . .. .. .. .. .. .. . .. .. .. .. .... 203-335-6805 

t Arnold Engineering Company, Sub. SPS Technologies, Marengo, IL 60152 
....................................................................... 815-568-2000 

§t Aydin Corporation (West). Sen Jose, CA 95119-1371 ................... 408-629-1100 
Dynapower Corporation, Farmington Hills, MI 48333 .... ................ 313-553-4300 
Dynapower Corporation, S. Burlington, VT 05407 .................... ,.. 602-860-7200 
Framar Metal Products Co., Inc., Kenilworth, NJ 0'7033 ........... ,...... 908-241-0710 

t Products Engrg. Corp., Azusa, CA 91702 .. .. .. .. .. . .. .. .. .. . .. .. .. . .. ... 818-969-5679 
t Sko-Die, Inc, Morton Grove, IL 60053 . .. .. . .. .. .. . .. .. . .. .. .. .. .. . .. .. .. 708-965-1130 

Cores, MagnetiC, Silicon EI, EE, & F laminations-1850 
Apollo Magnetics Corp., Los Angeles, CA 90057 ........................ 213-381-2500 

EEM 1991 §-Product sold through distributors t-Product meets Mil specs <I>-Rentals #-Value Added Reseller 



Cores, Magnetic, Silicon EI, EE, & F-1850 (Cont'd) PRODUCT INDEX & DIRECTORY 
~wer Corporation, Farmington Hills, MI 48333 .•.•..••.••..• ,..... 31:J.553-4300 
~wer Corporation, S. Burlington, VT 05401 ......................• 802-86()-7200 
Framar Metal Producls Co., Inc., Kenilworth, NJ 07033 ...•..••.•........ 908-241-0710 

t National Lamination Co., National Material L1d., Des Plaines, II. 80018 .•• 708-298-7676 
t Producls Engrg. Corp., Azusa, CA 91702 .....•.•.•..........••....••.•.. 818-969-5879 
t Siemens-B C L Magnetics, Siemens Au1omotive L1d., Burlington, Ont, CANADA L7L 5H6 

· ..... " .. . . .. . . .. . .. .. .... • .. . . .. .. .. .. . . . . .. .. .. .. .. .. .. . .. .. .. . .. .. .. 416-335-2530 
t Sko-Die, Inc., Morton Grove, II. 60053 ...................... : • .. . .. .. .. ... 708-965-1130 

Cores, Magnetic, Silicon, Toroid-1850 
Alpha-core Inc., Bridgeport, CT 06606 .................................. 203-335~605 

t Arnold Engineering Company, Sub. SPS Technologies, Marengo, IL 60152 
• . . . . • . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . • • . • . . . . . . • . . • . . . . . . . . . . . . . . . . . . .. 815-568-2000 

§ Dale Electronics, Inc., Yank10n Div, Yank1on, SO 57078-0180 •.......... 605-665-9301 
Dynapower Corpora1ion, Farmington Hills, MI 48333 .................... 313-553-4300 

t Magnatics, Spang & Co., 8u1ler, PA 18003-0391 •..•.................... 412-282-8282 
Micro Switch, A Honeywell Div., Freeport, II. 61032 .•.. . . . . . . . . . . . . . • . . . . 815-235-6800 

t Produc1s Engrg. Corp., Azusa, CA 91702 ................................ 818-969-5879 
t Siemens-B C L Magnetics, Siemens Automotive L1d., Burlington, ant, CANADA L7L 5H6 

........•......•.................•.......•..•..•...•................... 416-335-2530 

Cores, Magnets & Ferrites-1850 
Collcra!!, Cary,IL 60013,708-639-2361 •••••••••••••••••••••••••• A·1190-1191 
Fair-RIta Prods., Wallkill, NY 12589, 914-895-2055 ••••••••••••••••••••• A·I284 
I.odeatone PllCiflc, Anaheim, CA 92807,714·530-1343 ••••••••••••••••• A·1211 

§ TDK Corporation of America, Electronic Component, & Meterlal, Mount Proepect, 
IL 60056,708-803-6100 ••••••••••••••••.••••••••••• A·I294,l296-1297,1299 

t Arnold Engineering Company, Sub. SPS Technologies, Marengo, IL 60152 
· ., ............•................•............•. ,. . .. . . . .. . . . •. . .. ... . .. 815-568-2000 

§t Aydin Corporation (West), San Jose, CA 95119-1371 ................... 408-629-1100 
§ Cores UnlimiWd, Inc., Westminster, CA 92683 ........... 714-,894-3062;800-422-CORE 

Dynapower Corporation, Farmington Hills, M148333 .................... 313-553-4300 
Ferronics, Fairport, NY 14450 ........................................... 716-388-1020 
GC International Inc., Richardson, TX 75085-1198 ...................... 214-234-3240 

§ ISKRA Electronics, Inc, Plainview, NY 11803 ........................... 516-349-0222 
§Magnet Sales & MIg. Co. Inc, Culver City, CA 90230-6127 ............... 213-391-7213; 

800-421-6692 
§Qualtek Electronics Corp., Mentor, OH 44060 ........................... 216-951-3300 

Steward, D. M, Mfg. Co, Chaltanooga, TN 37401 ....................... 615-867-4100 
Tokin America, Inc, San Jose, CA 95134 ................................ 408-432-8020 

Corners, Waveguide - See Bends & Twists, Microwave (Vol. A) 

Coulometers - See Timers, Electrolytic Cell (Vol. 0) 

Countermeasures (CM) Sets (MlL)-2440 - See Vol. B 

Counter/Timers-2900 - See Vol. D 

Counters, Bidirectional-2200 - See Vol. D 

Counters, Coil Winding-2200 - See Vol. D 

Counters, Decade-2200 .;.. See Vol. D 

Counters, Directional-2200 - See Vol. D 

Counters, Electromagnetic-2200 - See Vol. D 

Counters, Event-2200 - See Vol. D 

Counters, Frequency-2900 - See Vol. D 

Counters, Mechanical-2200 - See Vol. D 

Counters, Particle-2900 - See Vol. D 

Counters, Photoelectric-2200 - See Vol. D 

Counters, Predetermining - See Counters, Preset (Vol. 0) 

Counters, Preset-2200 - See Vol. D 

Counters, Printing-2200 - See Vol. D 

Counters, Proportional - See Counters, Particle (Vol. 0) 

Counters, Pulse-2200 - See Vol. D 

Counters, Reversible - See Counters, Bidirectional (Vol. 0) 

Counters, Revolution-2200 - See Vol. D 

Counters, Universal-2900 - See Vol. D 

Couplers, Acoustic-1900 - See Vol. D 

Couplers, Antenna-1200 - See Vol. D 

Couplers, Communications, Acoustic,Telephone-1900 - See 
Vo/.D 

Couplers, Directional-3450 
AmplHler Re_rch, Souderton, PA 18964·9990, 215-723-8181 

....................................................... 1)01003,1020-1021 ' 
Elcom Syatems, Inc., Boca Raton, FL 33487, 407-994-1774 ••••••••••••• A·1747 

§t Microwave Filter InC., East Syracuse, NY 13057.0486, 315-437-3953;800-448-1666 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • A'I891-1692,1694 

t Mini-Circuits Lab., Brooklyn, NY 11235-0003, 718-934-4500 •••••••••••• A.1753 
North Hilla ElectroniCS, Glen Cove, NY 11542, 516~71-5700 •• A·2310,2312-2313 

tServo Corporation 01 America, Hickavllle, NY 11802-9907, 516-938-9700 
.. ;...................................................... A.I827, Do1077 

t Airtron, Litton Industries, Inc., Morris Plains, NJ 07950 •.•.•..••..•.•••..• 201-539-5500 
§tAnaren Microwave, Inc, E. Syracuse, NY 13057 •....•••..••...•.••••..•. 31~930 
§t IWZAC, M/A-coM, Burlington, MA 01803 .............................. 617-273-3333 

t Bird Electronic Corp., Cleveland, OH 44139-2794 ...•..•.•.•••..•••.•..• 216-248-1200 
BT & 0 Technologies, Wilmington, DE 19803 ........................... 302-479-0300 
CCOR EIctmS., State College, PA 16801 .•......•..•..•. 814-238-2461;800-233-2267 
Cosxial Dynamics, Cleveland, OH 44135 .............................. 1-8OO-COAX1AL 
Coil-O Corp., Bronxville, NY 10708 .....•..•......•..•.•...•.••..•..••... 914-337-4775 

t Connecticut Microwave Corp., Cheshire" CT 06410 .•..•.....•••....••.• 203-250-9678 
Continental Resources, Inc, Test Instruments Div, Bedford, MA 01730 ... 617-275-0850; 

800-937-4688 
t Dielectric Communications, General Signal, Raymond, ME 04071 ........ 207~55; 

, 800-341-9678 
Flann Microwave Inc., Cambridge, MA 02139 ....••.......•......•.... 1-800-937-3772 

§ Hewlett-Packard Co, Cupertlno, CA 95014 •............•...... , .•...•. " 800-752-0900 
Hyletronics:Litton Industries,'Littlelon, MA 01480 ........................ 617·488-8911 

t Integrated Microwave, San Diego, CA 92121-1009 ...................... 619-259-2600 
International Telecommunications Components, Inc., Deer Park, NY 11729 

....................................................................... 516-243-1444 
t KDllTriangle Electronics. Whippany, NJ 07981 ......................... 201-887-5700 
t Loral Microwave Narda, Hauppauge, NY 11788 ......................... 516-231-1700 
t Loral Microwave-Wavecorn, Northridge, CA 91324 .•.............•...... 818-8l!2-3010 
t Lorch Electronlcs:Dlv. of Vernltron Corp., St Petersburg, FL 33710 ...... 813-347-2181 

MACOM, Inc., Burlington, MA 01803 .................................... 617-272-3000 
§t MI A-CQM Control Components Div., MI A-COM, Merrimack, NH 03054-4343 

· . . . .. .. . .• . . . . . .. . . . . .. . .. . .. . . .. ... . . •.. . .. .. . .. . .. . . . . . . . . . . . ... . . .. 603-424-4111 
t Maury Microwave Corp, Cucamonga, CA 91730 ....... ;................ 714-987-4715 
t Merrimac Industries, West Caldwell, NJ 07006 .......................... 201-575-1300 
t Microlab/FXA, Livingston, NJ 07039 .................................... 201-992-7700 
t Microphase, Norwalk, CT 06856 ........................................ 203-868-6000 

MicroSlgnals Inc., Ll.C., NY 11101 ........ 718-937-7955;718-937-0391 ;800-648-2252 
§ Microwave Development laboratories, Natick, MA 01760 ............... 508-655-0060 
t Mitec Electronics, Pointe Claire, QUEBEC, CANADA H9R 3X3 .......... 514-694-6666 

Oleklron Corp, Signal Technology Corp., Webster, MA 01570 ........... 508-943-7440 
t Pasternack Enterprises, Irvine, CA 92713 ............................... 714-261-1920 
§ Penstock Engineering Labs, Penstock, Inc., Sunnyvale, CA 94088-4018 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .. 408-73()'03oo;800-PENSTOCK 
t Premier Microwave, Port Chester, NY 10573 . . . . . .. . .. .. . . . .. .. . . . .. .. .. 914-939-8900 
t Pro Com Technology Inc., Farmingdale, NY 11735 .. .. . .. 516-293-4443;800-762-3785 
t RLC EIe<."Ironics, Inc., Mt Kisco, NY 10549 .............................. 914-241-1334 
t Sage Laboratories, Inc., Natick, MA 01760 .............................. 508-853-0844 

Sivers IMA AB, Culver City, CA 90230 ...•..•..•..•......•.............. 213-306-4248 
§t Systron·Donner Microwave Div, Sylmar, CA 91342 •.................... 818-362-9900 
§tTelephonics Corporation/PRO Instruments, Huntington, NY 11743 

................................................................. 516-549-6415/6426 
T ele-Tech Corporation, Bozeman, MT 59715 ........................... 408-588-0291 

tTRAK Microwave Ud, TRAK Microwave Corp., Dundee, SCOTLAND 002 lTY 
· .. . . . . . .. .. . . . .. . .. . . . .. . . . .. . . . .. . .. . . .. . .. . .. . .. . .. . . . . . . . . .. . . . ... 44-382-561508 

t Transco Products, Inc., Subsidiary 01 Dalron Systems Inc., Camarillo, CA 93012 
....•.........•........................................................ 905-987~7 

TAM, Inc., Manchester. NH 03103 ....................................... 6~27-6000 
Tucker Electronics, Dallas TX 75355-1419 .•............ 214-349-8800;800-527-4642 

t Vectronics Microwave Corp., Middlesex, NJ 08846 .................•.... 908-356-2377 
tWerlatone, Inc., Brewster, NY 10509 .................................... 914-279-6187 

Wide Band Engineering Co., Inc., Phoenix, AZ. 85036 ...•.....•.......... 602-254-1570 
§ WiHron, Morgan Hill, CA 95037-2809 .. . . . .•.•... . ... ..•.. .. .. .. .. ... . . .. 408-778-2000 

Couplers, Fiber Optic-2475 - See Vol. B 

Couplers, Microwave-3450 
t Elcom Systems, Inc., Boca Raton, FL 33487, 407-994-1774 ••••••••••••• A·1747 

§t Microwave Filler Inc., East Syracuse, NY 13057.0486, 315-437-3953;600-448-1666 
.................................................. A·1688,l891-1692,1894 

t Mini-Circuits Lab., Brooklyn, NY 11235-0003, 718-934-4500 '............ A.1753 
North Hills ElectroniCS, Glen Cove, NY 11542, 516-671-5700 ••••.•• A·2310-2313 

t Servo Corporation of America, Hickaville, NY 11802-9907, 516-938-9700 
............ ............................................. Ao1827, D·l077 

t Airlron, Litton Industries, Inc., Morris Plains, NJ 07950 ........•.......... 201-539-5500 
§t Anaren Microwave, Inc., E Syracuse, NY 13057 ........•................ 315-432-8930 

Avtech Electrosystems Ltd, Ottawa, Ontario, CANADA K2C 3H4 ........ 613-226-5772 
t Connecticut Microwave Corp., Cheshire. CT 06410 .•................... 203-250-9678 
tCorvus Microwave Inc., Syracuse, NY 13211-2100 ...................... 315-437-4400 
t Dielectric Communications, General Signal, Raymono, ME 04071 ........ 207-655-4555; 

800-341-9678 
t Eagle Wichita, Wichita, KS 67277 ....................................... 316-942-5100 
t Eastern Microwave, BurUngton, MA 01803 .............................. 617-273-4700 

Frequency ElectroniCS, Inc., Mitchel Field, NY 11553 .................... 516-794-4500 
Gabriel Electronics, Scarborough, ME 04074............................ 207-883-5161 

t Gamma-f Corp., Electromagnetic Sciences. Inc., Torrance, CA 90505 .... 213-539-8704 
Hewlett-Packard Co., Cupertino, CA 95014 ...... , .. . . . . . .. .. . ... . . .. . . .. eoo-752-0900 

§ Hirose Electric U.SA, Inc. (HRS), Div. of Hirose Electric Co. ltd. (Japan), Simi Valley, CA 
93065 .......................................... , ..................... 605-522-7958 

Hyletronics:Utton Industries, Littleton, MA 01460 ....................•... 617-468-6911 
t Integrated Microwave, San Diego, CA 92121-1009 ................... '. .. 619-259-2600 

International Telecommunications Components, Inc., Deer Park, NY 11729 
....................................................................... 516-243-1444 

t KDIITriangle Electronics, Whippany. NJ 07981 ......................... 201-887-5700 
tloral Microwave Narda, Hauppauge, NY 11788 ......................... 516-231-1700 
tLorai Microwave-Wavecom, Northridge, CA 91324 ...................... 818-882-3010 

MACOM,Inc., Burlington, MA 01803 .................................... 617-272-3000 
§tMlA-COM Control Components Div, M/A-CQM, Merrimack, NH 03054-4343 

· .. . . . . .. .. . .. .. . . . .. . . . . . . . . . .. .. . .. .. . .. . . .. . .. .. . .. .. . . . . .. .. .. .. . .. 603-424-4111 
tMaury Microwave Coql., Cucamonga, CA 91730 ........................ 714-987-4715 

MCL. Inc., Bolingbrook, IL 60440-4999 ... , ....•. '. . . . . . . • . . . • . . . . . . . . . . . . 708·759-9500 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 

Cores, Magnetic, Silicon EI, EE, & F-1850 (Cont'd) PRODUCT INDEX & DIRECTORY 
~wer Corporation, Farmington Hills, MI 48333 .•.•..••.••..• ,..... 31:J.553-4300 
~wer Corporation, S. Burlington, VT 05401 ......................• 802-86()-7200 
Framar Metal Producls Co., Inc., Kenilworth, NJ 07033 ...•..••.•........ 908-241-0710 

t National Lamination Co., National Material L1d., Des Plaines, II. 80018 .•• 708-298-7676 
t Producls Engrg. Corp., Azusa, CA 91702 .....•.•.•..........••....••.•.. 818-969-5879 
t Siemens-B C L Magnetics, Siemens Au1omotive L1d., Burlington, Ont, CANADA L7L 5H6 

· ..... " .. . . .. . . .. . .. .. .... • .. . . .. .. .. .. . . . . .. .. .. .. .. .. .. . .. .. .. . .. .. .. 416-335-2530 
t Sko-Die, Inc., Morton Grove, II. 60053 ...................... : • .. . .. .. .. ... 708-965-1130 

Cores, Magnetic, Silicon, Toroid-1850 
Alpha-core Inc., Bridgeport, CT 06606 .................................. 203-335~605 

t Arnold Engineering Company, Sub. SPS Technologies, Marengo, IL 60152 
• . . . . • . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . • • . • . . . . . . • . . • . . . . . . . . . . . . . . . . . . .. 815-568-2000 

§ Dale Electronics, Inc., Yank10n Div, Yank1on, SO 57078-0180 •.......... 605-665-9301 
Dynapower Corpora1ion, Farmington Hills, MI 48333 .................... 313-553-4300 

t Magnatics, Spang & Co., 8u1ler, PA 18003-0391 •..•.................... 412-282-8282 
Micro Switch, A Honeywell Div., Freeport, II. 61032 .•.. . . . . . . . . . . . . . • . . . . 815-235-6800 

t Produc1s Engrg. Corp., Azusa, CA 91702 ................................ 818-969-5879 
t Siemens-B C L Magnetics, Siemens Automotive L1d., Burlington, ant, CANADA L7L 5H6 

........•......•.................•.......•..•..•...•................... 416-335-2530 

Cores, Magnets & Ferrites-1850 
Collcra!!, Cary,IL 60013,708-639-2361 •••••••••••••••••••••••••• A·1190-1191 
Fair-RIta Prods., Wallkill, NY 12589, 914-895-2055 ••••••••••••••••••••• A·I284 
I.odeatone PllCiflc, Anaheim, CA 92807,714·530-1343 ••••••••••••••••• A·1211 

§ TDK Corporation of America, Electronic Component, & Meterlal, Mount Proepect, 
IL 60056,708-803-6100 ••••••••••••••••.••••••••••• A·I294,l296-1297,1299 

t Arnold Engineering Company, Sub. SPS Technologies, Marengo, IL 60152 
· ., ............•................•............•. ,. . .. . . . .. . . . •. . .. ... . .. 815-568-2000 

§t Aydin Corporation (West), San Jose, CA 95119-1371 ................... 408-629-1100 
§ Cores UnlimiWd, Inc., Westminster, CA 92683 ........... 714-,894-3062;800-422-CORE 

Dynapower Corporation, Farmington Hills, M148333 .................... 313-553-4300 
Ferronics, Fairport, NY 14450 ........................................... 716-388-1020 
GC International Inc., Richardson, TX 75085-1198 ...................... 214-234-3240 

§ ISKRA Electronics, Inc, Plainview, NY 11803 ........................... 516-349-0222 
§Magnet Sales & MIg. Co. Inc, Culver City, CA 90230-6127 ............... 213-391-7213; 

800-421-6692 
§Qualtek Electronics Corp., Mentor, OH 44060 ........................... 216-951-3300 

Steward, D. M, Mfg. Co, Chaltanooga, TN 37401 ....................... 615-867-4100 
Tokin America, Inc, San Jose, CA 95134 ................................ 408-432-8020 

Corners, Waveguide - See Bends & Twists, Microwave (Vol. A) 

Coulometers - See Timers, Electrolytic Cell (Vol. 0) 

Countermeasures (CM) Sets (MlL)-2440 - See Vol. B 

Counter/Timers-2900 - See Vol. D 

Counters, Bidirectional-2200 - See Vol. D 

Counters, Coil Winding-2200 - See Vol. D 

Counters, Decade-2200 .;.. See Vol. D 

Counters, Directional-2200 - See Vol. D 

Counters, Electromagnetic-2200 - See Vol. D 

Counters, Event-2200 - See Vol. D 

Counters, Frequency-2900 - See Vol. D 

Counters, Mechanical-2200 - See Vol. D 

Counters, Particle-2900 - See Vol. D 

Counters, Photoelectric-2200 - See Vol. D 

Counters, Predetermining - See Counters, Preset (Vol. 0) 

Counters, Preset-2200 - See Vol. D 

Counters, Printing-2200 - See Vol. D 

Counters, Proportional - See Counters, Particle (Vol. 0) 

Counters, Pulse-2200 - See Vol. D 

Counters, Reversible - See Counters, Bidirectional (Vol. 0) 

Counters, Revolution-2200 - See Vol. D 

Counters, Universal-2900 - See Vol. D 

Couplers, Acoustic-1900 - See Vol. D 

Couplers, Antenna-1200 - See Vol. D 

Couplers, Communications, Acoustic,Telephone-1900 - See 
Vo/.D 

Couplers, Directional-3450 
AmplHler Re_rch, Souderton, PA 18964·9990, 215-723-8181 

....................................................... 1)01003,1020-1021 ' 
Elcom Syatems, Inc., Boca Raton, FL 33487, 407-994-1774 ••••••••••••• A·1747 

§t Microwave Filter InC., East Syracuse, NY 13057.0486, 315-437-3953;800-448-1666 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • A'I891-1692,1694 

t Mini-Circuits Lab., Brooklyn, NY 11235-0003, 718-934-4500 •••••••••••• A.1753 
North Hilla ElectroniCS, Glen Cove, NY 11542, 516~71-5700 •• A·2310,2312-2313 

tServo Corporation 01 America, Hickavllle, NY 11802-9907, 516-938-9700 
.. ;...................................................... A.I827, Do1077 

t Airtron, Litton Industries, Inc., Morris Plains, NJ 07950 •.•.•..••..•.•••..• 201-539-5500 
§tAnaren Microwave, Inc, E. Syracuse, NY 13057 •....•••..••...•.••••..•. 31~930 
§t IWZAC, M/A-coM, Burlington, MA 01803 .............................. 617-273-3333 

t Bird Electronic Corp., Cleveland, OH 44139-2794 ...•..•.•.•••..•••.•..• 216-248-1200 
BT & 0 Technologies, Wilmington, DE 19803 ........................... 302-479-0300 
CCOR EIctmS., State College, PA 16801 .•......•..•..•. 814-238-2461;800-233-2267 
Cosxial Dynamics, Cleveland, OH 44135 .............................. 1-8OO-COAX1AL 
Coil-O Corp., Bronxville, NY 10708 .....•..•......•..•.•...•.••..•..••... 914-337-4775 

t Connecticut Microwave Corp., Cheshire" CT 06410 .•..•.....•••....••.• 203-250-9678 
Continental Resources, Inc, Test Instruments Div, Bedford, MA 01730 ... 617-275-0850; 

800-937-4688 
t Dielectric Communications, General Signal, Raymond, ME 04071 ........ 207~55; 

, 800-341-9678 
Flann Microwave Inc., Cambridge, MA 02139 ....••.......•......•.... 1-800-937-3772 

§ Hewlett-Packard Co, Cupertlno, CA 95014 •............•...... , .•...•. " 800-752-0900 
Hyletronics:Litton Industries,'Littlelon, MA 01480 ........................ 617·488-8911 

t Integrated Microwave, San Diego, CA 92121-1009 ...................... 619-259-2600 
International Telecommunications Components, Inc., Deer Park, NY 11729 

....................................................................... 516-243-1444 
t KDllTriangle Electronics. Whippany, NJ 07981 ......................... 201-887-5700 
t Loral Microwave Narda, Hauppauge, NY 11788 ......................... 516-231-1700 
t Loral Microwave-Wavecorn, Northridge, CA 91324 .•.............•...... 818-8l!2-3010 
t Lorch Electronlcs:Dlv. of Vernltron Corp., St Petersburg, FL 33710 ...... 813-347-2181 

MACOM, Inc., Burlington, MA 01803 .................................... 617-272-3000 
§t MI A-CQM Control Components Div., MI A-COM, Merrimack, NH 03054-4343 

· . . . .. .. . .• . . . . . .. . . . . .. . .. . .. . . .. ... . . •.. . .. .. . .. . .. . . . . . . . . . . . ... . . .. 603-424-4111 
t Maury Microwave Corp, Cucamonga, CA 91730 ....... ;................ 714-987-4715 
t Merrimac Industries, West Caldwell, NJ 07006 .......................... 201-575-1300 
t Microlab/FXA, Livingston, NJ 07039 .................................... 201-992-7700 
t Microphase, Norwalk, CT 06856 ........................................ 203-868-6000 

MicroSlgnals Inc., Ll.C., NY 11101 ........ 718-937-7955;718-937-0391 ;800-648-2252 
§ Microwave Development laboratories, Natick, MA 01760 ............... 508-655-0060 
t Mitec Electronics, Pointe Claire, QUEBEC, CANADA H9R 3X3 .......... 514-694-6666 

Oleklron Corp, Signal Technology Corp., Webster, MA 01570 ........... 508-943-7440 
t Pasternack Enterprises, Irvine, CA 92713 ............................... 714-261-1920 
§ Penstock Engineering Labs, Penstock, Inc., Sunnyvale, CA 94088-4018 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .. 408-73()'03oo;800-PENSTOCK 
t Premier Microwave, Port Chester, NY 10573 . . . . . .. . .. .. . . . .. .. . . . .. .. .. 914-939-8900 
t Pro Com Technology Inc., Farmingdale, NY 11735 .. .. . .. 516-293-4443;800-762-3785 
t RLC EIe<."Ironics, Inc., Mt Kisco, NY 10549 .............................. 914-241-1334 
t Sage Laboratories, Inc., Natick, MA 01760 .............................. 508-853-0844 

Sivers IMA AB, Culver City, CA 90230 ...•..•..•..•......•.............. 213-306-4248 
§t Systron·Donner Microwave Div, Sylmar, CA 91342 •.................... 818-362-9900 
§tTelephonics Corporation/PRO Instruments, Huntington, NY 11743 

................................................................. 516-549-6415/6426 
T ele-Tech Corporation, Bozeman, MT 59715 ........................... 408-588-0291 

tTRAK Microwave Ud, TRAK Microwave Corp., Dundee, SCOTLAND 002 lTY 
· .. . . . . . .. .. . . . .. . .. . . . .. . . . .. . . . .. . .. . . .. . .. . .. . .. . .. . . . . . . . . .. . . . ... 44-382-561508 

t Transco Products, Inc., Subsidiary 01 Dalron Systems Inc., Camarillo, CA 93012 
....•.........•........................................................ 905-987~7 

TAM, Inc., Manchester. NH 03103 ....................................... 6~27-6000 
Tucker Electronics, Dallas TX 75355-1419 .•............ 214-349-8800;800-527-4642 

t Vectronics Microwave Corp., Middlesex, NJ 08846 .................•.... 908-356-2377 
tWerlatone, Inc., Brewster, NY 10509 .................................... 914-279-6187 

Wide Band Engineering Co., Inc., Phoenix, AZ. 85036 ...•.....•.......... 602-254-1570 
§ WiHron, Morgan Hill, CA 95037-2809 .. . . . .•.•... . ... ..•.. .. .. .. .. ... . . .. 408-778-2000 

Couplers, Fiber Optic-2475 - See Vol. B 

Couplers, Microwave-3450 
t Elcom Systems, Inc., Boca Raton, FL 33487, 407-994-1774 ••••••••••••• A·1747 

§t Microwave Filler Inc., East Syracuse, NY 13057.0486, 315-437-3953;600-448-1666 
.................................................. A·1688,l891-1692,1894 

t Mini-Circuits Lab., Brooklyn, NY 11235-0003, 718-934-4500 '............ A.1753 
North Hills ElectroniCS, Glen Cove, NY 11542, 516-671-5700 ••••.•• A·2310-2313 

t Servo Corporation of America, Hickaville, NY 11802-9907, 516-938-9700 
............ ............................................. Ao1827, D·l077 

t Airlron, Litton Industries, Inc., Morris Plains, NJ 07950 ........•.......... 201-539-5500 
§t Anaren Microwave, Inc., E Syracuse, NY 13057 ........•................ 315-432-8930 

Avtech Electrosystems Ltd, Ottawa, Ontario, CANADA K2C 3H4 ........ 613-226-5772 
t Connecticut Microwave Corp., Cheshire. CT 06410 .•................... 203-250-9678 
tCorvus Microwave Inc., Syracuse, NY 13211-2100 ...................... 315-437-4400 
t Dielectric Communications, General Signal, Raymono, ME 04071 ........ 207-655-4555; 

800-341-9678 
t Eagle Wichita, Wichita, KS 67277 ....................................... 316-942-5100 
t Eastern Microwave, BurUngton, MA 01803 .............................. 617-273-4700 

Frequency ElectroniCS, Inc., Mitchel Field, NY 11553 .................... 516-794-4500 
Gabriel Electronics, Scarborough, ME 04074............................ 207-883-5161 

t Gamma-f Corp., Electromagnetic Sciences. Inc., Torrance, CA 90505 .... 213-539-8704 
Hewlett-Packard Co., Cupertino, CA 95014 ...... , .. . . . . . .. .. . ... . . .. . . .. eoo-752-0900 

§ Hirose Electric U.SA, Inc. (HRS), Div. of Hirose Electric Co. ltd. (Japan), Simi Valley, CA 
93065 .......................................... , ..................... 605-522-7958 

Hyletronics:Utton Industries, Littleton, MA 01460 ....................•... 617-468-6911 
t Integrated Microwave, San Diego, CA 92121-1009 ................... '. .. 619-259-2600 

International Telecommunications Components, Inc., Deer Park, NY 11729 
....................................................................... 516-243-1444 

t KDIITriangle Electronics, Whippany. NJ 07981 ......................... 201-887-5700 
tloral Microwave Narda, Hauppauge, NY 11788 ......................... 516-231-1700 
tLorai Microwave-Wavecom, Northridge, CA 91324 ...................... 818-882-3010 

MACOM,Inc., Burlington, MA 01803 .................................... 617-272-3000 
§tMlA-COM Control Components Div, M/A-CQM, Merrimack, NH 03054-4343 

· .. . . . . .. .. . .. .. . . . .. . . . . . . . . . .. .. . .. .. . .. . . .. . .. .. . .. .. . . . . .. .. .. .. . .. 603-424-4111 
tMaury Microwave Coql., Cucamonga, CA 91730 ........................ 714-987-4715 

MCL. Inc., Bolingbrook, IL 60440-4999 ... , ....•. '. . . . . . . • . . . • . . . . . . . . . . . . 708·759-9500 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 
tMerrimac Industries, west Caldwell, NJ 07006 .................... 201-575-1300 
t Microlab/FXR, Livingston, NJ 07039 .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. ... 201-992-7700 
t Microphase, Norwalk, CT 06856 ........................................ 203-866-8000 
§ Microwave Development Laboratories, Natick, MA 01750 ............... 506·655-0060 
§Midwest Microwave, Saline, MI48176-9569 .............. 313429-4773;800-521-4410 
t MHec Electronics, Pointe Claire, QUEBEC, CANADA H9R 3X3 514-694-8666 
tPastemack Enterprises, Irvine, CA 92713 .... ... 714-261-1920 

§t P.s.mitGc:" :::ngineaiing !...cb3., Pcnntcck, !r.c., S~m:n)'\'.:!'e, C.It., 9"!0S6-4018-
. . . . . . . . . . .. . .. . . .. . . . .. . . . . . . . . . .. .. . . . . . . . . . . . . . . ... 408-730-0300;800-PENSTDCK 

t Premier Microwave, Pori Chester, NY 10573 . . . . . . . . . . . . . .. 914-939-8900 
t Pro Com Technology Inc., Farmingdale, NY 11735 .. . . . . SI6-2!)3-4443;8DO-762-378S 
t Reeve Electronics, Mellish E Murray, Chicago, IL 60612 . 312-670-0150 
t RHG Electronics laboratory, Inc., Deer Park, NY 11729 .' 516-242-1100 
tRLC Electronics, Inc., Mt Kisco, NY 10549 ............ 914-241-1334 
t Sage laboratories, Inc., Natick, MA 01760 .............. 508-653-0844 

Sivers IMA AS, Culver CHy, CA 90230 .................. ............... 21 :>-306-4248 
§t SysiTon-Donner Microwave Div., Sylmar, CA 91342 . . . . . . . . . . . . . . . .. 818-362-9900 
§tTelephonics Corporation/PRD Instruments, Huntington, NY 11743 

.................... : ............................................ 516-549-6415/6428 
tTRAK Microwave Lid., TRAK Microwave Corp" Dundee, SCOTLAND DD2 tTy· 

...................................... "'"'''''''''''''''''''' .... ' 44-382-561509 
t Transco PrOducts, Inc., Subsidiary 01 Datron Systems Inc., Camarillo, CA 93012 

...................................................................... 805-987-8007 
TRM, Inc., Manchester, NH 03103.................... 603-627-6000 
Tucker Electronics, Dallas, TX 75355-1419 ............. 214-348-8800;800-527-4642 

t Vectronics Microwave Corp., Middlesex, NJ 08646 ................ ..... 908-356-2377 

Couplers, Multiset - See Couplers, Antenna (Vol. D) 

Couplers, Optoelectronic - See Isolators, Optoelectronic (Vol. B) 

Couplers, Rotary-3450 
t Utton Poly-ScientHic, Div. of Utton Induslrie$, Black$bur!J, VA 24000-3'100, 

800-336-5917;703-953-4751 •.••••.•.••••.•.••.•.••. E,I·1218-1220,1287-129i 
lliarcotac Inc., carlsbad, CA 92009, 519-431-7723 ...•.••. .•.......•.•• iloi295 
lIIIicro Me Eler;tronics, I .. "., SI. Pet ..... bu'll, Ft 33m" !l13-Q??-?S2<1 

. .. . ...... ......... .......... .......................... ... "'.1298, 0·2243 
North Hills ElectroniCS, Glen Cove, NY 11~2, 516-67'1-5700 ...... 11·2312-2313 

§Acurax Corp./Autodala Di ... , Mountain View, CA ,N03B . ............. 415-00/-9100 
t AJrtron, LHton Industries, Inc., Morris Plains, NJ 07950 ...... ............. 201-539-5500 
t Eastern Microwave, Burlington, MA 01803 .............................. 617-273-4700 
t Microphese, Norwalk, Cl' 06856 ........................................ 203-868-0000 
§ Microwave Development Laboratories, Natick, MA 01760 ............... 508-655-0060 
t Premier Microwave, Port Chester, NY 10573 . . . . . . . 914-939-8900 
t Sage Laboratories, Inc., Natick, MA 01760 ................ 508-653-0844 

Sivers IMA AS, Culver Cily, CA 90230 .. 213-306"4248 
SS White Technologies iltC., Piscl:il:i:iwC;i.Y, hi,J V8854-37('i; S08·752-[K;Ca 

Couplers (MIL), Directional-2440 - See Vol. B 

Couplings, Quick-disconnect, Liquid or Gas-2500 - See Vol. C 

Couplings, Shaft, Rigid & Flexible-2400 - See Vol; C 

Covers, Protective (Incl. Dustcovers) .. 1400 - See Ilol. C 

Crimping Services - See Services, Crimping (Vol. DJ 

Crossbars - See Scanners, Crossbar (Vol. 0) 

Crystal Blanks-2300 
§t Anderson ElectroniCS, Hollidaysburg, PI\. 16648, 814-695-4428 •••••.•.• A'1304 
t Billey Electric Co., Erie, PA 16506, 814-838-3571 ••.••••.•••••••••••••• A'1308 
t Colorado Crystal Corp., Loveland, CO 80537,303-667-9248 ••••••••.••. A'1322 

§tKDS America, Dalshlnku Corp., OVerland Pit., KS 66211, 913-4111-6825 .• Ao1379 
Monitor Products Co., Inc., Oceenside, CA 92054,619-433-4510 ••••.••• A'1402 

t M-Tron industries, Yankton, SD 57078, 605-665-9321 •••.•••••••••••••• A'1_ 
t Raevas-Hollman Dlv., Dynamics Corporation of America, Carlisle, PA t7tllS, 

717-243-5929 .................................................... A'l448 
§t Standard Crystal Corporation, EI Monte, CA 91731, 818-44:>-2121 ••••••• A'1469 

TOYOCOM USA INC., Arlington Heights, IL 60005, 
708-593-8780/1-800-TOYOCOM ................................... A'1472 

§t Atomergic Chemetals Corp., Farmingdale. NY 11735-171 B .. . . . .. 516-694-9000 
Cal Crystal Lab, Inc., Anaheim, CA 92601 ................ 714-991-1580;800-333-9825 
Croven Crystals, Whitby, ON, CANADA LIN 5S5 ..................... ... 416-668-3324 

§t Hi-Q Crystals, Hybrids International Ltd., Olathe. KS 66062 .............. 91 :>-764-4544 
tHolfman, P.R, eo.. Malerieis Proc, Carlisle, PA 17013 ................... 717-243-2011 
tK-W Manufacturing Co, Inc., Prague, OK 74864 ......................... 405-567-2265 

NDK America, Inc., Fremont, CA 94539 ................................. 415-623-8500 
§NEL Frequency Conlrols, Inc., Burfington, WI 53105 ..................... 414-75:>-3591 

Orientation Inc., Hudson, MA 01749 ............ .. .. .. .. .. . .. .. . .. .. .. ... 508-568-0509 
t Plem Crystal ("..0., CarDsle, PA 17013 .... .............................. 717-249-2151 

Raftron Electronics, Miami, FL 33172 ................................... 305-59:>-6033 
t Savoy Electronics, Inc., Ft Lauderdale, FL 33310 . . . . . . . .. 306-55:>-1333;800-359-5400 
t Union Carbide Chemicals & Plastics Company Inc" Industrial Chemicals Div" Crystal, 

San DIego, CA 92123 ................................................ 619-279-4500 
§tUntted States Crystal Corp., Fort Worth, TX 76110 ...................... 817-921-3014 

Vaipey-Fisher:Matec Corp, Hopkinton, MA 01748 ....................... 508-435-6831 
tWal~ A. T, Co, Warwick, RI 02886 ...................................... 401-739-0740 

Crystals, Frequency'Control-2300 . 
§t Anderson Electronics, Hollidaysburg, PA 16648, 814-695-4428 ..• ,..... A'1304 
tBllley Electric Co., Erie, PA 16506, 814-838-3571 ••••••• A'1308-1309,1313-1317 
§ Bomar Crystai Company, Middlesex, NJ 08846, 908-356-7787;800-526-3935 

••.•.••••• , ••••••• ,......................................... A'1318-132O 
t Colorado Cryatal Corp., Loveland, CO 80537,303-667-9248 •••••• ,..... A'1322 

Crystals, Microprocessor-2300 
t CTS Corp., Frequency Conlrolsbusiness unit, (Formerly Knights Div.), Sandwich, 

IL 60548, 815-786-8411 •••.•••• ~ •••• , ••••••••••••••• A'1330-1344,1346-1341 
§ Fox ElectroniCS, FL Myers, FL 33905, 813-&93-G099 •••••••••••••• A'1364,1386 
t Frequency ElectroniCS, Inc., Mitchel Reid, NY 11553, 516-794-4500 ••••• A'l386 

§t Hybrids International Ltd., Thick Film Division, Olathe, KS 66062, 913-764-6400 
• .•.••.••.••••.•••••••• _ •• _ •••••••••••••••••••• _ • • • • • • • • • • •• A'1372-1373 

t Hy-Q International (USA) Inc., Erlanger, KY 41018, 606-283-5000 •.••••• A'1375 
t McCOll Electronics Co., A Sub. of Oak Industries, MI. Holly Springs, PA 17065, 

717-486-3411 .......................................... A.1382-1383,1385 
t Monitor Products Co., Inc., Oceenside, CA 92054, 619-433-4510 

.......... ............................................. Ao 1402-1403,1405 
§t M-Trcn Industries, Yankton, SD 57078, 605-665-9321 .•.••.•••••••••.•• A'1408 

Murata Erie North America, Inc., Smyrna, GA 30080, 404-436-1300...... A'1412 
Oscillatek, A Dover Technology Company, Olathe, KS 66062, 913-829-1777 

................................................................. A'1427 
t a-Tech Corp., Culver City, CA 90232-3510. 213-836-7900 ••••••••• A'1444-1445 
t Reeves-Holfman Di'l., Dynamics Corporalion of America, Csrllale, PA 17013, 

711-243-5929 .................................................... A'l448 
§# R X Dine., Relm Communications, Norfolk, NE 68701, 402-379-G012;800-228-8108 

............................................................ A'1452-1454 
§ SARONIX, Palo Alto, CA 94303, 415-856-6900 ...•.••••••••.••••. A'1456-1457 
§ Seiko Instruments U.S.A., Inc. Electronic Componente, Torrance, CA 90505, 

213-517-7770 .................................................... A'1461 
§t Stalek Corp •• Orange, CA 92668, 714-639-7810 ••••••••..•••.••.•• A·1470-1471 

TOYOCOM USA INC., Arlington Heights, IL 60005, 
708-593-8780/1-800-TOYOCOM ......................... A01472,1477-1479 

§Baknor Industries Inc., Mississauga, ONT" CANADA 15L lXl ........... 416-828-2400 
Blackhawk Networks Corp., Janesville, W153545 ........ 608-752-8701 
Cal Crystat Lab" Inc., Anaheim, CA 92801 ................. 714-991-1580;800-33:>-9825 

t Croven Crystals, Whitby, ON, CANADA L 1 N 555 . . . . . . . . . . . . . . . . . . . . . . .. 416-668-3324 
tCTS Corporation, Elkhart. IN 46514 ..................................... 219-293-7511 
t EG & G Frequency PrOducts Inc., EG & G Inc" Cincinnati, OH 45232 . . .. 51 :>-542-5555 
# Engineered Assemblies & Components Corp., TeterbOlo, NJ 07608 ...... 201-288-4477; 

600447-.5639 
t Frequency Contml Products, Inc., ,A.rnerican 'nme Products Div .• Deer Pit, NY '117'29 

.................................................................... 516-243-57a0 
§t Hi-Q Cryslals, Hybrids International lid., Olathe, KS 66062 .............. 913-764-4544 

Hoffman, P.R" Co., Malerials P,oe. Carlisle, PA '17013 ................... 717-243-2011 
Inlernal;ooal Crys1e1 Mig., Oklahoma City, OK 73126 ... 51!4-:<36-3'141; 1-600-426-9825 

§ KCK America Inc., Mitsubishi Materials Corporation, Schaumburg, Il 601'13-4516 
· . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 706-884-6688 

§t KDS America, Daishinku Corp., Overland Pk, KS 66211 ................. 913-491-6825 
t K-W Manufacturing Co., Inc., Prague, OK 74864 . . . . . . . . . .. . . . . . . . . . . . . .. 405-567,,2285 
§ Kyocera Northwes~ Electronic Components Group. Vancouver, WA 98661 

.................................................. ............... 206-696-2840 
§ MG Electronics, Hauppauge, NY 11788 ......... . . . . . . . . . . . 516-582-3400 

MnrgM-Malroc, VerniiTon Div, Bedford. OH 44146-5478 .......... . . .. 216-232-8800 
§NEL Frequency Controls, Inc., Burlington, WI 53105 . .. 414-76:>-3591 
§Dscilloquartz, B & J Marketing, Northridge, CA 91325.......... 818-993-0048 

Philips Components Discrete Products Division, A North American Philips Company, 
Riviera Beach, Fl33404 ............................................. 407-881-3200 

Philips Components Discrete Products Div., A Norih American Philips eo.. Saugerties, 
NY 12477 ............................................................ 914-246-2811 

tPiezo Cryslal Co, Carlisle, PA 17013 ................................... 717-249-2151 
tPiezo Kinetics Inc., Bellefonte, PA 16823 ................................ 814-355-1593 
t Piezo Technology Inc., Orlando, FL 32804 .............................. 407-298-2000 

§tPioneer Components, Brooklyn, NY 11234 .............................. 718-444-3880 
§ Ra~ron Electronics, Miami, FL 33172 ............................. 305 .. 593-6033 
tSavoy ElectroniCS, Inc., Ft Lauderdale, FL 33310 ......... 305-563-1333;800-359-5400 
t Sentry Manufacturing Company, Chickasha, OK 73018 ................. 405-224-6780 

Sokol Crystal PrOducts, Inc., Mineral Point, WI 53565 ... . ... .. .. . .. . . . . .. 608-987-3363 
t Time and Frequency Ltd. Miami FL 33172 ............................. 305-593-8000 

§t Un"ed States Crystal Corp., Fort Worth, TX 76110 ........•.........•..• 817-921-3014 
§tValpey-Fisher:Matec Corp, Hopkinton, MA 01748 ....................... 508-435-6831 

Crystals, Microprocessor-2300 
Blitey Electric Co., Erie, PA 16506,814-838-3571 ........................ 1\.'1308 

§ Bomar Crystal Company, Middlesex, NJ 08646, 908-356-7787;800-526-3835 
• •••••••••••••••• _ •.••••••••••• _ • • • •• • • • • • • • • • • • • • • • • • • • • • •• A"316-132O 

§ CTS Corp., Frequency Controls buslneaa unit, (Formerly Knights Div.), Sandwich, 
IL 60548, 815-786-8411 •••••••••••••• A'1331,1333,1338,1339,1341,1346-1347 

Epeon America Inc., Component Sales Dept, Torrance, CA 90503, 213-787-6300 
....••• ..... .............................................. A'136t,13B3 

§t Hybrids International Ltd., Thick Film Division, Olathe, KS 66062, 913-164-6400 
· ................................... ; .. .. .. • • .. ... .. .. .. .. •• A'1372-1373 

t Hy-Q International (USA) Inc., Erlanger, KY 41018, 606-283-5000 ••••••• Aol375 
§t KDS America, Dalshinku Corp., Overland Pit., KS 66211, 913-491-6825 " A'1379 

McCoy Electronica Co., A Sub. of oak Industries, MI. Holly Springs, PA 17065, 
717-486-3411 ............... ........................... ............ A'l383 

Micro Crystal/DMslon SMH, Arlington Heights, IL 60005, 708-806-1485 
.................... ....... ................................. A'I385-1388 

§t Monitor Products Co., Inc., Oceanside, CA !l2054, 619-433-4510 '" A'1402,1405 
§t M-Tron Industriee, Yankton, SD 57078, 605-665-9321 ••••••••••.••••.•• ;0.'1400 

Murata Erie North America, Inc., Smyrna. GA 30080, 404-436-1300 ••.••. A·1412 
§ NDK America, Inc., Fremont, CA 94539, 415-623-6500 ••• A'1416,1418,i421-1423 

§# NEL Frequency Controls, Inc., Burlington, WI 53105, 414-753-3591 ••••• A·1425 
Oscillatek, A Dover Technology Company, Olathe, KS 66062, 913-829-1777 

................................................................. A··1427 
§ Platronics, Inc., lynnwood, WA 98038,206-776-1880 ••••••••••••• 11·1437-1440 
tQ-Tech Corp., Culver City, CA 90232-3510, 213-838-7900 •••••••••••••• A01446 

§# R X 0 Inc., Relm Communications, Norfolk, NE 68701, 402-379-G012;800-228-8108 
· .......................... , • .. .. • .. • .. • • .. . .. . • • • • • • • • • .. •• A·1452-1454 

§SARONIX, Palo Alto, CA 94303, 415-858-6900 •••••.••••••••••.•• A01465-1458 
Seiko Instruments U.S.A., Inc. Electronic Components, Torrance, CA 90505, 

213-517-7770 .................................................... A'1461 
§t Standard Crystal Corporation, EI Monte, CA 91731,818-443-2121 ••••••• A'1469 

EEM 1991 §-Product sold through distributors t-Procluct meets MIL specs <I>-Rentals #-Value Added Reseller 

PRODUCT INDEX & DIRECTORY 
tMerrimac Industries, west Caldwell, NJ 07006 .................... 201-575-1300 
t Microlab/FXR, Livingston, NJ 07039 .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. ... 201-992-7700 
t Microphase, Norwalk, CT 06856 ........................................ 203-866-8000 
§ Microwave Development Laboratories, Natick, MA 01750 ............... 506·655-0060 
§Midwest Microwave, Saline, MI48176-9569 .............. 313429-4773;800-521-4410 
t MHec Electronics, Pointe Claire, QUEBEC, CANADA H9R 3X3 514-694-8666 
tPastemack Enterprises, Irvine, CA 92713 .... ... 714-261-1920 

§t P.s.mitGc:" :::ngineaiing !...cb3., Pcnntcck, !r.c., S~m:n)'\'.:!'e, C.It., 9"!0S6-4018-
. . . . . . . . . . .. . .. . . .. . . . .. . . . . . . . . . .. .. . . . . . . . . . . . . . . ... 408-730-0300;800-PENSTDCK 

t Premier Microwave, Pori Chester, NY 10573 . . . . . . . . . . . . . .. 914-939-8900 
t Pro Com Technology Inc., Farmingdale, NY 11735 .. . . . . SI6-2!)3-4443;8DO-762-378S 
t Reeve Electronics, Mellish E Murray, Chicago, IL 60612 . 312-670-0150 
t RHG Electronics laboratory, Inc., Deer Park, NY 11729 .' 516-242-1100 
tRLC Electronics, Inc., Mt Kisco, NY 10549 ............ 914-241-1334 
t Sage laboratories, Inc., Natick, MA 01760 .............. 508-653-0844 

Sivers IMA AS, Culver CHy, CA 90230 .................. ............... 21 :>-306-4248 
§t SysiTon-Donner Microwave Div., Sylmar, CA 91342 . . . . . . . . . . . . . . . .. 818-362-9900 
§tTelephonics Corporation/PRD Instruments, Huntington, NY 11743 

.................... : ............................................ 516-549-6415/6428 
tTRAK Microwave Lid., TRAK Microwave Corp" Dundee, SCOTLAND DD2 tTy· 

...................................... "'"'''''''''''''''''''' .... ' 44-382-561509 
t Transco PrOducts, Inc., Subsidiary 01 Datron Systems Inc., Camarillo, CA 93012 

...................................................................... 805-987-8007 
TRM, Inc., Manchester, NH 03103.................... 603-627-6000 
Tucker Electronics, Dallas, TX 75355-1419 ............. 214-348-8800;800-527-4642 

t Vectronics Microwave Corp., Middlesex, NJ 08646 ................ ..... 908-356-2377 

Couplers, Multiset - See Couplers, Antenna (Vol. D) 

Couplers, Optoelectronic - See Isolators, Optoelectronic (Vol. B) 

Couplers, Rotary-3450 
t Utton Poly-ScientHic, Div. of Utton Induslrie$, Black$bur!J, VA 24000-3'100, 

800-336-5917;703-953-4751 •.••••.•.••••.•.••.•.••. E,I·1218-1220,1287-129i 
lliarcotac Inc., carlsbad, CA 92009, 519-431-7723 ...•.••. .•.......•.•• iloi295 
lIIIicro Me Eler;tronics, I .. "., SI. Pet ..... bu'll, Ft 33m" !l13-Q??-?S2<1 

. .. . ...... ......... .......... .......................... ... "'.1298, 0·2243 
North Hills ElectroniCS, Glen Cove, NY 11~2, 516-67'1-5700 ...... 11·2312-2313 

§Acurax Corp./Autodala Di ... , Mountain View, CA ,N03B . ............. 415-00/-9100 
t AJrtron, LHton Industries, Inc., Morris Plains, NJ 07950 ...... ............. 201-539-5500 
t Eastern Microwave, Burlington, MA 01803 .............................. 617-273-4700 
t Microphese, Norwalk, Cl' 06856 ........................................ 203-868-0000 
§ Microwave Development Laboratories, Natick, MA 01760 ............... 508-655-0060 
t Premier Microwave, Port Chester, NY 10573 . . . . . . . 914-939-8900 
t Sage Laboratories, Inc., Natick, MA 01760 ................ 508-653-0844 

Sivers IMA AS, Culver Cily, CA 90230 .. 213-306"4248 
SS White Technologies iltC., Piscl:il:i:iwC;i.Y, hi,J V8854-37('i; S08·752-[K;Ca 

Couplers (MIL), Directional-2440 - See Vol. B 

Couplings, Quick-disconnect, Liquid or Gas-2500 - See Vol. C 

Couplings, Shaft, Rigid & Flexible-2400 - See Vol; C 

Covers, Protective (Incl. Dustcovers) .. 1400 - See Ilol. C 

Crimping Services - See Services, Crimping (Vol. DJ 

Crossbars - See Scanners, Crossbar (Vol. 0) 

Crystal Blanks-2300 
§t Anderson ElectroniCS, Hollidaysburg, PI\. 16648, 814-695-4428 •••••.•.• A'1304 
t Billey Electric Co., Erie, PA 16506, 814-838-3571 ••.••••.•••••••••••••• A'1308 
t Colorado Crystal Corp., Loveland, CO 80537,303-667-9248 ••••••••.••. A'1322 

§tKDS America, Dalshlnku Corp., OVerland Pit., KS 66211, 913-4111-6825 .• Ao1379 
Monitor Products Co., Inc., Oceenside, CA 92054,619-433-4510 ••••.••• A'1402 

t M-Tron industries, Yankton, SD 57078, 605-665-9321 •••.•••••••••••••• A'1_ 
t Raevas-Hollman Dlv., Dynamics Corporation of America, Carlisle, PA t7tllS, 

717-243-5929 .................................................... A'l448 
§t Standard Crystal Corporation, EI Monte, CA 91731, 818-44:>-2121 ••••••• A'1469 

TOYOCOM USA INC., Arlington Heights, IL 60005, 
708-593-8780/1-800-TOYOCOM ................................... A'1472 

§t Atomergic Chemetals Corp., Farmingdale. NY 11735-171 B .. . . . .. 516-694-9000 
Cal Crystal Lab, Inc., Anaheim, CA 92601 ................ 714-991-1580;800-333-9825 
Croven Crystals, Whitby, ON, CANADA LIN 5S5 ..................... ... 416-668-3324 

§t Hi-Q Crystals, Hybrids International Ltd., Olathe. KS 66062 .............. 91 :>-764-4544 
tHolfman, P.R, eo.. Malerieis Proc, Carlisle, PA 17013 ................... 717-243-2011 
tK-W Manufacturing Co, Inc., Prague, OK 74864 ......................... 405-567-2265 

NDK America, Inc., Fremont, CA 94539 ................................. 415-623-8500 
§NEL Frequency Conlrols, Inc., Burfington, WI 53105 ..................... 414-75:>-3591 

Orientation Inc., Hudson, MA 01749 ............ .. .. .. .. .. . .. .. . .. .. .. ... 508-568-0509 
t Plem Crystal ("..0., CarDsle, PA 17013 .... .............................. 717-249-2151 

Raftron Electronics, Miami, FL 33172 ................................... 305-59:>-6033 
t Savoy Electronics, Inc., Ft Lauderdale, FL 33310 . . . . . . . .. 306-55:>-1333;800-359-5400 
t Union Carbide Chemicals & Plastics Company Inc" Industrial Chemicals Div" Crystal, 

San DIego, CA 92123 ................................................ 619-279-4500 
§tUntted States Crystal Corp., Fort Worth, TX 76110 ...................... 817-921-3014 

Vaipey-Fisher:Matec Corp, Hopkinton, MA 01748 ....................... 508-435-6831 
tWal~ A. T, Co, Warwick, RI 02886 ...................................... 401-739-0740 

Crystals, Frequency'Control-2300 . 
§t Anderson Electronics, Hollidaysburg, PA 16648, 814-695-4428 ..• ,..... A'1304 
tBllley Electric Co., Erie, PA 16506, 814-838-3571 ••••••• A'1308-1309,1313-1317 
§ Bomar Crystai Company, Middlesex, NJ 08846, 908-356-7787;800-526-3935 

••.•.••••• , ••••••• ,......................................... A'1318-132O 
t Colorado Cryatal Corp., Loveland, CO 80537,303-667-9248 •••••• ,..... A'1322 

Crystals, Microprocessor-2300 
t CTS Corp., Frequency Conlrolsbusiness unit, (Formerly Knights Div.), Sandwich, 

IL 60548, 815-786-8411 •••.•••• ~ •••• , ••••••••••••••• A'1330-1344,1346-1341 
§ Fox ElectroniCS, FL Myers, FL 33905, 813-&93-G099 •••••••••••••• A'1364,1386 
t Frequency ElectroniCS, Inc., Mitchel Reid, NY 11553, 516-794-4500 ••••• A'l386 

§t Hybrids International Ltd., Thick Film Division, Olathe, KS 66062, 913-764-6400 
• .•.••.••.••••.•••••••• _ •• _ •••••••••••••••••••• _ • • • • • • • • • • •• A'1372-1373 

t Hy-Q International (USA) Inc., Erlanger, KY 41018, 606-283-5000 •.••••• A'1375 
t McCOll Electronics Co., A Sub. of Oak Industries, MI. Holly Springs, PA 17065, 

717-486-3411 .......................................... A.1382-1383,1385 
t Monitor Products Co., Inc., Oceenside, CA 92054, 619-433-4510 

.......... ............................................. Ao 1402-1403,1405 
§t M-Trcn Industries, Yankton, SD 57078, 605-665-9321 .•.••.•••••••••.•• A'1408 

Murata Erie North America, Inc., Smyrna, GA 30080, 404-436-1300...... A'1412 
Oscillatek, A Dover Technology Company, Olathe, KS 66062, 913-829-1777 

................................................................. A'1427 
t a-Tech Corp., Culver City, CA 90232-3510. 213-836-7900 ••••••••• A'1444-1445 
t Reeves-Holfman Di'l., Dynamics Corporalion of America, Csrllale, PA 17013, 

711-243-5929 .................................................... A'l448 
§# R X Dine., Relm Communications, Norfolk, NE 68701, 402-379-G012;800-228-8108 

............................................................ A'1452-1454 
§ SARONIX, Palo Alto, CA 94303, 415-856-6900 ...•.••••••••.••••. A'1456-1457 
§ Seiko Instruments U.S.A., Inc. Electronic Componente, Torrance, CA 90505, 

213-517-7770 .................................................... A'1461 
§t Stalek Corp •• Orange, CA 92668, 714-639-7810 ••••••••..•••.••.•• A·1470-1471 

TOYOCOM USA INC., Arlington Heights, IL 60005, 
708-593-8780/1-800-TOYOCOM ......................... A01472,1477-1479 

§Baknor Industries Inc., Mississauga, ONT" CANADA 15L lXl ........... 416-828-2400 
Blackhawk Networks Corp., Janesville, W153545 ........ 608-752-8701 
Cal Crystat Lab" Inc., Anaheim, CA 92801 ................. 714-991-1580;800-33:>-9825 

t Croven Crystals, Whitby, ON, CANADA L 1 N 555 . . . . . . . . . . . . . . . . . . . . . . .. 416-668-3324 
tCTS Corporation, Elkhart. IN 46514 ..................................... 219-293-7511 
t EG & G Frequency PrOducts Inc., EG & G Inc" Cincinnati, OH 45232 . . .. 51 :>-542-5555 
# Engineered Assemblies & Components Corp., TeterbOlo, NJ 07608 ...... 201-288-4477; 

600447-.5639 
t Frequency Contml Products, Inc., ,A.rnerican 'nme Products Div .• Deer Pit, NY '117'29 

.................................................................... 516-243-57a0 
§t Hi-Q Cryslals, Hybrids International lid., Olathe, KS 66062 .............. 913-764-4544 

Hoffman, P.R" Co., Malerials P,oe. Carlisle, PA '17013 ................... 717-243-2011 
Inlernal;ooal Crys1e1 Mig., Oklahoma City, OK 73126 ... 51!4-:<36-3'141; 1-600-426-9825 

§ KCK America Inc., Mitsubishi Materials Corporation, Schaumburg, Il 601'13-4516 
· . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 706-884-6688 

§t KDS America, Daishinku Corp., Overland Pk, KS 66211 ................. 913-491-6825 
t K-W Manufacturing Co., Inc., Prague, OK 74864 . . . . . . . . . .. . . . . . . . . . . . . .. 405-567,,2285 
§ Kyocera Northwes~ Electronic Components Group. Vancouver, WA 98661 

.................................................. ............... 206-696-2840 
§ MG Electronics, Hauppauge, NY 11788 ......... . . . . . . . . . . . 516-582-3400 

MnrgM-Malroc, VerniiTon Div, Bedford. OH 44146-5478 .......... . . .. 216-232-8800 
§NEL Frequency Controls, Inc., Burlington, WI 53105 . .. 414-76:>-3591 
§Dscilloquartz, B & J Marketing, Northridge, CA 91325.......... 818-993-0048 

Philips Components Discrete Products Division, A North American Philips Company, 
Riviera Beach, Fl33404 ............................................. 407-881-3200 

Philips Components Discrete Products Div., A Norih American Philips eo.. Saugerties, 
NY 12477 ............................................................ 914-246-2811 

tPiezo Cryslal Co, Carlisle, PA 17013 ................................... 717-249-2151 
tPiezo Kinetics Inc., Bellefonte, PA 16823 ................................ 814-355-1593 
t Piezo Technology Inc., Orlando, FL 32804 .............................. 407-298-2000 

§tPioneer Components, Brooklyn, NY 11234 .............................. 718-444-3880 
§ Ra~ron Electronics, Miami, FL 33172 ............................. 305 .. 593-6033 
tSavoy ElectroniCS, Inc., Ft Lauderdale, FL 33310 ......... 305-563-1333;800-359-5400 
t Sentry Manufacturing Company, Chickasha, OK 73018 ................. 405-224-6780 

Sokol Crystal PrOducts, Inc., Mineral Point, WI 53565 ... . ... .. .. . .. . . . . .. 608-987-3363 
t Time and Frequency Ltd. Miami FL 33172 ............................. 305-593-8000 

§t Un"ed States Crystal Corp., Fort Worth, TX 76110 ........•.........•..• 817-921-3014 
§tValpey-Fisher:Matec Corp, Hopkinton, MA 01748 ....................... 508-435-6831 

Crystals, Microprocessor-2300 
Blitey Electric Co., Erie, PA 16506,814-838-3571 ........................ 1\.'1308 

§ Bomar Crystal Company, Middlesex, NJ 08646, 908-356-7787;800-526-3835 
• •••••••••••••••• _ •.••••••••••• _ • • • •• • • • • • • • • • • • • • • • • • • • • • •• A"316-132O 

§ CTS Corp., Frequency Controls buslneaa unit, (Formerly Knights Div.), Sandwich, 
IL 60548, 815-786-8411 •••••••••••••• A'1331,1333,1338,1339,1341,1346-1347 

Epeon America Inc., Component Sales Dept, Torrance, CA 90503, 213-787-6300 
....••• ..... .............................................. A'136t,13B3 

§t Hybrids International Ltd., Thick Film Division, Olathe, KS 66062, 913-164-6400 
· ................................... ; .. .. .. • • .. ... .. .. .. .. •• A'1372-1373 

t Hy-Q International (USA) Inc., Erlanger, KY 41018, 606-283-5000 ••••••• Aol375 
§t KDS America, Dalshinku Corp., Overland Pit., KS 66211, 913-491-6825 " A'1379 

McCoy Electronica Co., A Sub. of oak Industries, MI. Holly Springs, PA 17065, 
717-486-3411 ............... ........................... ............ A'l383 

Micro Crystal/DMslon SMH, Arlington Heights, IL 60005, 708-806-1485 
.................... ....... ................................. A'I385-1388 

§t Monitor Products Co., Inc., Oceanside, CA !l2054, 619-433-4510 '" A'1402,1405 
§t M-Tron Industriee, Yankton, SD 57078, 605-665-9321 ••••••••••.••••.•• ;0.'1400 

Murata Erie North America, Inc., Smyrna. GA 30080, 404-436-1300 ••.••. A·1412 
§ NDK America, Inc., Fremont, CA 94539, 415-623-6500 ••• A'1416,1418,i421-1423 

§# NEL Frequency Controls, Inc., Burlington, WI 53105, 414-753-3591 ••••• A·1425 
Oscillatek, A Dover Technology Company, Olathe, KS 66062, 913-829-1777 

................................................................. A··1427 
§ Platronics, Inc., lynnwood, WA 98038,206-776-1880 ••••••••••••• 11·1437-1440 
tQ-Tech Corp., Culver City, CA 90232-3510, 213-838-7900 •••••••••••••• A01446 

§# R X 0 Inc., Relm Communications, Norfolk, NE 68701, 402-379-G012;800-228-8108 
· .......................... , • .. .. • .. • .. • • .. . .. . • • • • • • • • • .. •• A·1452-1454 

§SARONIX, Palo Alto, CA 94303, 415-858-6900 •••••.••••••••••.•• A01465-1458 
Seiko Instruments U.S.A., Inc. Electronic Components, Torrance, CA 90505, 

213-517-7770 .................................................... A'1461 
§t Standard Crystal Corporation, EI Monte, CA 91731,818-443-2121 ••••••• A'1469 

EEM 1991 §-Product sold through distributors t-Procluct meets MIL specs <I>-Rentals #-Value Added Reseller 



. Crystals, tt'icroprocessor-,2300 (Cont'd) 
§t Statek Corp., Orange, CA 921168, 714-639·7810 •••••••• ~. •• • • • • • •• A·1470·1471 

TOYOCOM USA INC., Arlington HeIghts, IL 60005, 
708·593-8780/1-800.T9YOCOM ........................ ; ..... A·1472,1478 

Anderson Electronics, Hollidaysburg, PA 16648 ..•..•..•......•..•.••..• 814-695-4428 
Applied Component$, AC Interface, Rancho Sente Margarita. CA 92688 

· ..................................................................... , 714-858-9488 
§Baknor Industries Inc., Mississauga, ONT., CANADA L5L lXl ........... 416-828-2400 

Blackhawk Networks Corp., Janesville, WI 53545 ....•.•......•....•.... 608-752·8701 
cal Crystal Lab., Inc., Anaheim, CA 92801 ................ 714-991-1580;800-333-9825 
Croven Crystals, Whitby, ON, CANADA L 1 N 555 .. .. .. .. .. .. .. .. .. .. .... 416-668-3324 

§CTS Colporatlon, Elkhart, IN 46514 ..................................... 219-293-7511 
# Engineered Assemblies & Co~nents Corp., Teterboro, NJ 07608 ...... 201-288-4477; 

800-447-5639 
t Frequency' Control Products, Inc., American Time Products Div. Deer PI<., NY 11729 

....................................................................... 518-243-5730 
§t Hi-Q Crystals, Hybrids International Ltd., Olathe, KS 66062 ..........••.. 913-764-4544 

International Microelectronics, ARington, TX 78003 ...................... 817-561-2244 
§KCK America Inc. Mitsubishi Materials Corporation, Schaumburg, IL 60173-451.6 

· . . . .. . .. . . .. .. .. .. . .. . .. .. .. .. .... .. .. • .. .. . .. . .. .. . .. .. . .. . . . . .. . . .. . 708-884-8688 
t K-W Manufacturing Co. Inc. Prague; OK 74864 ......................... 405-567-2265 
§ Kyocera Northwest, Electronic Components Group, Vancouver, WA 98661 

.. . . .. . .. .. .. .. .. .. . .. . .. .... .. .... .. .. .. . .. . .. .. . .. .. .. .. .. . . .. .. . .... 206-698-2640 
Mouser Electronics, Mansfield, TX 76063 ............................... 800-346-6873 
IIITK Technical caramlcs, NGK Spark Plugs (USA), Mt Prospect, IL 60056 

· • . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . • . . . .. 708-824-1133 
tPiezo Crystal Co., Cariisls, PA 17013 ................................... 717-249-2151 

§t Pioneer eorr.,onent$, Brooklyn, NY 11234 ............................. , 718-444>-3880 
§ RsKren Electronics, Miami, Fl 33172 ................................... 305-593-8033 
t Savoy Electronics, Inc., Ft Lauderdale, FL 33310 . . . . . . • .. 305-563-1333;800-359-5400 
t Senlry Manufacturing Company, Chickasha, OK 73018 .••..•........... 405-224-6780 

Sokol Crystal Products, Inc., Minerai Poin~ WI 53565 .....•...•..•....... 608-987-3363 
StUniled Stales·CrystaI Corp. Fort Worth, TX 76110 ...................... 817-921-3014 

§ Vaipey-Flsher:Matec Corp, Hopkinton, MA 01748 ....................... 508-435-6831 
§ West Electronic Sales Team, Westminster, CA 92683 .... 714-898-0120;213-495-5569 

Crystals, Piezoelectric-2300 
§t Anderson ElectronicS, Hollidaysburg, PA 16648, 814-595-4428 ••••••••• A o l304 

§ Bomar Crystal Company, Middlesex, NJ 08846, 908·356-7787;600·526-3935 
••.•••••• ,................................................... 1.·1318·1320 

t Colorado Crystal Corp., Loveland, CO 80537. 303-687·9248 ••••.••••••• A·1322 
EDO Corporation, EIecIro·caramlc Division, Salt Lake City, UT 84115, 

801-486-2115 .................................................... A·1357 
§Fox Electronics; Ft Myers, FL 33905, 813-893-0099 .............. A·1384,1366 
t Hy-Q International (USA) Inc., Erlanger, KY 41018,608-283-5000 ••••••• A·1375 

§t KDS America, Daiahlnku Corp., Overtand Pic., KS 66211, 913-491·6825 •• "·1379 
Micro Crystal/DivisIOn SMH, Arlington Helghts,lL 60005, 708·606-1485 

•••••••••••.••••••••••••••••••.•••••••••••••• •.••••.••••••••• A·1395-1398 
t Monitor Products Co., Inc., Oceanside, CA 92054, 619-433-4510 ••• 1.·1402,1405 

§t M-Tron Industriea, Yankton, SD 57078, 605·665-9321 •••••••••••••••••• A"1408 
t Q-Tech Corp., Culver City, CA 90232·3510, 213-838-7900 ••••••••• "·1444·1445' 
t R .... vea·HoIIman DIY., Dynamics Corporation of AmerIca, carlisle, PA 17013, 

717·243-5929 .................................................... A·1448 
§# R X Dine., Relm Communications, Norfolk, NE 68701, 402-379-0012;600·226·8108 

.. ..... .. ................................................... ,.·1452·1454 
§ SARONIX, Palo Alto, CA 94303, 415-858-6900 ••••••••••••••••.•• A.1456·1457 

TOYOCOM USA INC., ArlIngton Heights, IL 80005, 
708·593-8780/1-800·TOYOCOM ••••••••••••••••••••••••••••••••••• A·1478 

§ AT&T Microelectronics, Allentown, PA 18103 .................. 1-800-372-2447;ln Can.: 
. 1-800-553-2448 

§t Atomergic Chernetals Corp., Farmingdale, NY 11735-1718 • . . . . • . . . . . . . • 516-694-9000 
§ Baknor Industries Inc., Mississauga, ONT., CANADA L5L lXl ........... 416-828-2400 

Blacl<hawk Networks Corp. Janesville, WI 53545 ....................... 608-752-8701 
Burleigh Instruments, Fishers, NY 14453 ................................ 716-924-9355 
Cal Crystal Lab., Inc., Anaheim, CA 92801 ......•......... 714-991-1580;8QO.333-9825 

t Channel Industries, Santa Berbare, CA 93111 ........................... 805-967-0171 
t Croven Crystals, WhRby, ON. CANADA L 1 N 5S5 ........................ 416-866-3324 

§tCTS Corporation, Elkhart, IN 46514 ..................................... 219-293-7511 
§t CTS Corp., Frequency Controls business unit, (Formerly Knights Div.), Sandwich, IL 

60548 ............................................................... , 815-766-8411 
tCTS of Canada, Ltd., Slreetsville, ONTARIO, CAN. L5M lY9 ............. 416-828-1141 
t EG & G Frequency Products Inc., EG & G Inc., Cincinnati, OH 45232 . . . . 513-542-5555 
# Engin_ed Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-288-4477; 

, 600-447-5639 
§t HI-Q Crystals, Hybrids International Ltd., Olathe, KS 66062 .............. 913-764-4544 

t Honeywell Inc., Aerospace &. Daiense Grp., Minneapolis, MN 55408 ..... 612-870-5186 
International Crystal Mig. Oklahoma City, OK 73126 ... 504-236-3741; 1·800-428-9825 

tK-W Manufacturing Co. Inc. Prague, OK 74864 ......................... 405-567-2285 
§ Kyocera Northwes~ Electronic C'o~nents Group, Vancouver, WA 98661 

· . . . .. . . .. .. . . . . .. . . . .. .. .. .. .. . . .. • .. .. .. . . . .. .. .. . . . . . . . . . . . .. . . .. ... 206-696-2640 
t McCoy Electronics Co, A Sub. of Oak Industries, Mt Holly Springs, PA 17065 

.............................................. : ........................ 717-486-3411 
'. t Morgan-Matrce, Vemitron Div., SedIord, OH 44146-5478 ................ 216-232-8600 

§NEL Frequency Controls, Inc., Burlington, WI 53105 ..................... 414-763-3591 
NTK Technical Ceramics, NGK Spark Plugs (USA). Mt Pros~ IL 60056 

....................................................................... 708-824-1133 
tPiazoCrystaICo.Carlisle,PA17013 ............ : ...................... 717-249-2151 
t Piezo Kinetics Inc., Bellefonte, PA 16823 ................................ 814-355-1593 
t Piazo Technology Inc., Orlando, FL 32804 .............................. 407-296-2000 

§t Pioneer Components, Brooklyn, NY 11234 .... ......................... 718-444-3880 
§ Rattron Electronics, Miami, Fl33172 ................................... 305-593-6033 

§t Reade Advanced Materials, Riverside, RI 02915-0039 .................. 401-433-7000 
tSavoy ElectronicS, Inc., Ft Lauderdale, FL 33310 ......... 305-563-1333;8QO.359-54oo 

Seacor, Inc. Westwood, NJ 07675 ...................................... 201-866-5600 
t Sentry Manufacturing Company, Chickasha, OK 73018 .........•....... 405-224-6780 

Sokol Crystal Products, Inc., Mineral Poim WI 53565 . . . . .... . . . . .. . .. . .. 608-987-3363 
Star Micronics, Inc. OEM Division, Piscataway, NJ 08854 ....•.......... 908-572-9512 

PRODUCT INDEX & DIRECTORY 
§tStalak Corp, Orange, CA 92688 ........................................ 714-639-7810 
tTime end Frequency Ltd. Miami, FL 33172 ............•..•.......•••... 305-593-8000 
§ Tokin America, Inc., Sen Jose, CA 95134 .............................. " 408-432-8020 

§tUniIed Stales Crystal Corp.. Fort Worth, TX 76110 ...................... 817-921-3014 
§ VaIpey-Flsher:Matec Corp, Hopkinton, MA 01748 ..••..••............•.. 508-435-6831 

Crystals, Quartz-2300 
§t Andereon Elactronlcs, Hollidaysburg, PA 16848, 814-895-4428 •••• A.1304·1305 

tBHley Electrtc Co., erie, PA 16506, 814-838·3571 ••••••• Ao1308,1314-1315,1317 
§ Bomar Crystal Company, Middlesex, NJ 08848, 9011-356-7787;600-526-3935 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·131B-1320 
tColorado Crystal Corp., Loveland, CO 80537, 303-667-9248 ............ A·1322 

§t CTS Corp., Frequency Controls business unit, (Formerly Knights DIY.), Sandwich, 
IL 60548, 815·786-8411 •••••••••.•••••••••••••••••• A.1330-1333,1335-1341 

Epson America Inc., Component Sales Dept., Torrance, CA 90503, 213-787·6300 
•••••••••••••••••••••••••••••••.••••••••••••••••••••••• A·1360·1361,1363 

§ Fox ElectroniCS, Ft Myers, FL 33905, 813-893-m199 •••••••••••••• A.1384,1366 
§t Hybrtds International Ltd., Thick Film DiviSion, Olathe, KS 66062, 913-784·6400 

• ••••••••••••.•••.••••.••••••••••••••••••••••••••••••••••• " Ao1372·1373 
t Hy-Q International (USA) Inc., Ertenger, KV 41018, 606-283·5000 ••••••• A·1375 

§t KDS Americs, Daishinku Corp., Overland Pic., KS 66211, 913-491.-G25 •• A·1379 
t McCoy Electronics Co., A Sub. of Oak Industriea, Mt Holly Springe, PA 17065, 

717-486-3411 ••••••••.•• ,................................... A.1381·1383 
Micro Crystal/Division SMH, Arlington Heights, IL 60005, 708-806-1485 

• • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A·1395-1398 
t Monitor Products Co., Inc., Oceanside, CA 92054, 619-433-4510 

•••.••••••••••••••••••••••••••.•••••••••••••••••••••••• A·1402·1403,1405 
§t M-Tron'lndustries, Yankton, SD 57078, 605·665-9321 •••••••••••••••••• A·1408 

Murata Erie North America, Inc., Smyrna, GA 30080, 404-436-1300 •• • • •• A·1412 
NDK Amertca, Inc., Fnornont; CA 94539, 415-623-6500 ••• A·1416-1418,1421·1423 

§ NEL Frequency Controls, Inc., BurHngton, WI 53105, 414·783-3591 ••••• A o1425 
Oectllstak, A Dover Technology Company, Olathe, KS 66062, 913-829·1777 

................................................................. A·1426 
§ Plelronics, Inc., Lynnwood, WA 98036, 206-776-1880 ••••••••••••• A·1437-1439 
t Q. Tech Corp •• Culver City, CA 90232-3510, 213-838-7900 ••••••••• Ao1444,1446 
t Reeves·HoIfman Dlv., Dynamics Corporation of America, Carlisle, PA 17013, 

717·243·5929 .................................................... A·1448 
§# R X D Inc., Relm Communications, Norfolk, HE 88701, 402-379-0012;800-226-8108 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A·1452·1454 
§ SARONIX, Palo Alto, CA 94303, 415-856-6900 ••••••••••••••••••• 1.01455-1457 
§ Saiko Instruments U.S.A., Inc. ElecIi'onlc Components, Torrance, CA 90505, 

213·517·7770 .................................................... A01461 
§t Standard Crystal Corporation, EI Monte, CA 91731, 818-443·2121 ••••••• A·1469 
§t Statek Corp., Orange, CA 92668, 714-639-7810 • • • • • • • • • • • • • • • • • •• A·1470·1471 

TOYOCOM USA INC., Artlngton Heights, IL 60005, 
708-593-8780/1-800·TOYOCOM .••••.••••••••••••••••••• A·1472·1473,1478 

Advanced Fifter Devices, Inc., Carlsbad, CA 92009 ..•.••..•............. 619-438-2074 
§tAtomergic Chernetals Corp. Farmingdale, NY 11735-1718 •. : ........... 516-694-9000 

§ Baknor Industries Inc., Mississauga, ONT., CANADA L5L lXl ........... 418-828-2400 
Blackhawk Networks Corp., Janesville, WI 53545 •...................... 608-752-8701 
Cal Crystal Lab., Inc., Anaheim, CA 92801 .•.........•.... 714-991-1580;800-333-9825 

t Creven Crystals, WhHby, ON, CANADA L 1 N 585 ........................ 416-666-3324 
§tCTS Corporation, Elkhart, IN 46514 ..................................... 219-293-7511 
t CTS of Canada, Ltd., Streetsville, ONTARIO, CAN. L5M 1 Y9 • . . . . . . . . . . . . 418-826-1141 
t EG & G Frequency Products Inc., EG & G Inc., Clncimatl, OH 45232 .. " 513-542-5555 
tElactronic Research Co. Overland Park, KS 68204 ........•............ 9,13-631-8700 
# Engineered Assernbties & Co~nents Corp, Teterboro, NJ 07605 ...... 201-288-4477; 

8QO.447-5839 
t Frequency Control Products, Inc., American Time Products Div. Deer PI<., NY 11729 

....................................................................... 518-243-5730 
§t HI-Q Crystals, Hybrids International Ltd., Olathe, KS 66062 .............. 913-764-4544 

t Hoffman, P.R. Co., Materials Prce, Carlisle, PA 17013 ..••..•..•......... 717-243-2011 
t Hughes Microelectronic Circuits Division, Newport Beach, CA 92658-8903 

· .' ............................•........•.... '. . . . . . . . . . . . • . • . . . . . . . . . . .. 714-759-29b2 
International Crystal Mig., Oklahoma City, OK 73126 ... 504-238-3741; 1-800-426-9825 
Jaro Co~nenl$, Inc., Boca Raton. FL 33431 ........................... 305-771-7000 

§ KCK America Inc., Mitsubishi Materials Corporation, Schaumburg, IL 60173-4516 . 
.. . .. .. . . . .. . . . . . .. . .. . . . .. .. .. .. . . . . . .. . . .. . . .. . .. . . . . . . . . . . . .. .. .. .. . 708-884-8688 

t K-W Manufacturing Co., Inc., Prague, OK 74864 .............•..•..•..•. .405-567-2285 
§t Kyocera Northw~ Electronic Components Group, Vancouver, WA 98681 

.. .. • .. .. . .. . . . . .. . .. . .. .. . . . .. .. . . .. .. .. . .. . .. . .. . .. .. . .. . .. .. . . .. . ... 206-698-2840 
§Leybold Inficon Inc. E. Syracuse, NY 13057 ............................. 315-434-1100 
§ NTE Electronics, Inc., Bloomfield, NJ 07003 ............................. 201-748-5089 
§ OscIlloquartz, B & J Marl<atlng, Northridge, CA 91325 ...•............... 818-993-0048 

Philips Components Discrete Products Division, A North American Philips Company, 
Riviera Beach. FL 33404 ............................................. 407-861-3200 

Philips Components Discrete Products Div, A North American Philips Co., Saugerties, 
NY 12477 ............................................................ 914-248-2811 

t Piazo Crystal Co. Carlisle, PA 17013 ................................... 717-249-2151 
t Piezo Technology Inc., Orlando, FL 32804 .............................. 407-298-2000 
§ Rattron Electronics, Miami, FL 33172 ................................... , 305-593-8033 
tSavoy Electronics. Inc, Ft Lauderdale, Fl33310 ......... 305-563-1333;8QO.359-5400 
t Sentry Manufacturing Company, Chickasha, OK 73018 ................. 405-224-8780 

Shokai Far East Ltd.; Peekskill NY 10566 ...... , ........................ 914-736-3500 
§Slemens Co~nents, Inc., Special Products Div.lseHn. NJ 06830 ...... 201-321-3400 

Sokol Crystal Products, Inc .• Minerai Poin~ WI 53565 . . . . ... . . ... . . . . .... 608-987-3363 
Stetron International." Inc. Buffalo, NY 14203 ............................ 716-854-3443 

t Time and Frequency Ltd, Miami, FL 33172 ............................. 305-593-8000 
§tUn~ed States Crystal Corp .• Fort Worth, TX 76110 ...................... 617-921-3014 
§t Vaipey-Fisher:Matec Corp, Hopkinton, MA 01748 ....................... 508-435-8831 

Crystals, Quartz, for Walches·2300 
Anderson Elactronics, Hollidaysburg, PA 16648, 814-695-4428 ••.• A·1304-1305 
Epeon America Inc., Componant Sales Dept., Torrance, CA 90503, 213·787-6300 

............................................................ A o 1361,1363 
§ Fox Elactronics, Ft Myers, FL 33905, 813-693-0099 .............. A-1384,1366 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 
t Hy-Q Inlernalional (USA) Inc., Erlanger, KV 41018, 606-283-5000 A'1375 

§t KOS America, Daishinkoi Corp., Overland Pk., KS 66211,913-491-6825 •. Ao1379 
MiGro Crystal/Division SMH, Arlington Heights, Il60005, 708-806-1485 

.................. , .. , •.....• , .... , •.. ,.................. A'1395-1396,1398 
§ f'let,.onics, Inc., Lynnwood, WA 96036, 206-nS-i880 ..... ..•..... A-1437-1439 

§# R X " I""., Relm Communications, Nor/olk, NE 63701, 402·379-0012;800-228-8108 
..... , ... , , ............. , .. • .. • • . • • • • • • • . • • • • . • • • • • . .. . • • • • • • • • • • • ... 11.0 1452-1454 

~ O;;~~,:; :;"J:;.tr,;.-;~:.:~!:.: !J.!:: •• "\., :~=. 5!e~t~~!~ iC~~~~~~!':!~'?, T~!,,~~II'\I~rt;!-, I"::.a ~~~, 
213-5'17-7770 .......................... ,........... ................ • A'1461 

§t Stat .. k Corp., Orenge, CA 92668, 7111-639-7810 .................... "'-1470-1471 
Blackhawk Networks Corp., Janesville, WI 53545 ... 606-752-8701 
Cal Crystal Lab., Inc .. Anaheim, CA 92801 ...... 714-991-1580;800-333-9825 

# El1Qin8ered Assernblle., & Components Corp .• Teterboro, 111.1 07608 ...... 201-286-4477; 
- 800-447-5639 

§"tHi-Q Crystals, Hybrids International Ltd., Olathe, KS 66062... ...... 913-764-4544 
Hoffman, P.R., Co., Materials Proc, Carlisle, PA 17013 717-243-2011 

§KCK America Inc., Mitsubishi Materials COl1'oralion, Schaumburg, IL 60173-4516 
708-864-8688 

§ t Kyocera Northwes\ Electmnic Components Group, Vancouver, WA 98661 

Decoders, Surface Mount-3130 
§t FDK America, Inc., Fuii Electrochemical Co., Ltd., San Jose, CA 95134 .. 408-432-8331 
§t Reade Advanced Materials, Riverside, RI 02915-0039 .................. 401-433-'1000 

§ T okin America, Inc_ San Jose, CA 95134 . . . . . . . . . . . . .. .. ............... 406-432-8020 

Crystals (MIL)-2440- See 'lot. 8 

Cups, Encapsulation-1600 - See '101. C 

l;l.lrrem Limiters (iiiiii..j-244ll - See voi. iii 

Current Sensors-Also See Transducers, Volt, etc.-2200 - See 
Vol. 0 

Current Soul'ces-4000 - See Vol. 0 

Custom Molding Services, Plastics - See Services, Custom Molding, 
Plastics (Vol. D) 

Cutters, Diagonal - See Cutters, Manual (Vol. C) 

§~ NEL F,equency Controls, Inc_ Burlington. WI 53105 . 
§ RaHmn Electronics. Miami. FL 33172 

......... ,..... 206-696-2640 Cutters, Wire, Automatic - See Machines, Wire Measuring & Cutting 
414-763-3591, (Vol. D). 

§ SARONI", PaiD AKo. CA 94303 .. 
"!" Savoy !ElectTOnics, Inc., Ft. Laudefdale. FL 33310. 

Statran International, Inc, Buffa!o. NY 14203 
§ Valpe~/-risher:MC:ltfJC Cvrp .• ~opkinton, MA 01740 

.. 305-593-6033 ' 

.. 415-856-6900 
305-563-1333;800-359-5400 

716-854-3443 
506-435-6831 

Crystals, Semiconductor(lngots & Wafers)-2300 
t Aramoo Products. Inc., Ossining, NY 1056~ . 914-762-0685 

§1 i\tomergic Chemata!s COfp., FarrrrinfJuale, NY i -1735-1718.. 516-694-9000 
§ Gapintec Instruments. Ramsey, NJ 0'/446 . . 201-825-9500 

Do'!! Corning Corp .. Midland. MI 48686-0994 . . . . .. 517-496-4000 
§Laser Diode, Inc., Morgan CruGible, New Brunswick, NJ OR901 201-249-7000 
t S,;phikm, inc., Milford, NH 03055 ........... 603-673-5831 

Cutters, Wil'e, Manuai-5400 - See Vol. C 

Dampers, Servo-4900 - See Vol. D 

Dampers, Structural, ChassiS, Panel, eic. - See Mounts, Shock & 
Vibration (Vol. C) 

Data Acquisition & Reduction SystemS-AlSO See i\IIodll~es, Dlita 
Acquisition-2325 - See Va'. D 

Data Collection Equipment, Hand Held-2000 -- See V"./. D 

Swiss .Jewel Company, Philadelphia. PA '19106 .. 2'15·925-2867;800-922-011 B i. Data Collectioll EqUipment, l\IIodular-2001l _ See Vol., D 
~T'2'p.nelg;:/~\~tlC!~~us Inc., 004M 8jcQ~. TN '?l7w-m 615-488-8405 
t Union Carbide ChemiCtl/S '?" Plasti(;s Company Inc., Industria~ Chemicals Div., Crystal, 

San Diego, C::'\ 92 f 23 6-19~279-4500 

Crystais, Suriace MOllnt·2300 
Anderson EI"clro"ic.., Hollidaysburg, PI'. 16646, 814-695-4428 ......... A'1304 
Blii&y F.~cllic Co., i::ri~, PI'. 1851)1;, BiH13fl":1511 .....• ........... ,... .0,'1316 
C,.~.; Corp., f"requency tCcnt~'o~;(Iltmsine~:rB IiJll1it, {r-om~er!y KfI1Bghts Div.}, S8ndwi(,~h, 

fL 00548, S'15-781S-8<111 . , .••• " •• ,..... • •••.•••••• ,............... A'1329 
0"1e ""eclmnics, Inc., Tempe DiY., Tempe, AZ 85282-1883, 602~967-7874 

, , ...... , ., ....... ,. .... . ...... ,......... A'1352-1353 
:-;;::ecl~. ,:,,-~~~~~t:.! ~!."'1:: .... tf~m~!,~~.20I,\lt ~~[~>r' t)prrt . T"1lI""~nf"~. r..!£, QO.9'):1, ~1!-l-~7·6.'lOO 

......... ", ........... , ..... , .. ,............. .......... ""1359,1361-1362 
§ For. i:.ilOC1,,,,,lcs, Ft. Myers, fl. 33005,813-693-0099 ............... A'1364,1366 

§t Hybrld$ intemationsl LId., Thick Film Division, Olathe, KS 66062, 913·764-6400 
.. . ...... " ....................... ,......................... A'i372-1373 

§t I(OS America, Dalshlnk" Co'p., Overland Pk., KS 66211,913-491-6825 •• A'1379 
t McCoy E"'clrol1;cs Co" A Sub. 01 Oak Induslries, lilt. Holly Springs, PA 17065, 

711-436-3411 .......................... , ....... , ............ ,... A-1380 
'III"' ~:lctrn ... Corp., New Rochelle, NY 101101, 914-576-6570 ...... , ....... A'1388 
MJCfOl Cryt"iiai/Oivilsicii! SMH, Art~i'tlgtori Heights; ~L &l005, '108-80&-1485 

..... .... ... .................... ' ....... ,,".................. A'1395-1398 
Moni!o, Products Co., inc., OceanSide, CA 92054, 619-433-4510 '" A-1402,1405 

§ M-non IndwII,'es, Yankton, SO 571178, &05-565-9321 .•. , ..........••. , ... -1408 
HOI( America. Inc., Fremont, eli\. 114538, 415-623-6500 ............. /\,01416,1419 

§ Plel,onlc., Inc., lynnwood, WI!, 9603!i, 206-776-1880 ..... ,.,...... A'1437,1438 
l' Q-Tech C"rp., C",ve, Cily, CA 90232-3510, 213-836-7900 .............. A'1446 
t R .... ves-lioflman Div., Dynamics Corpo,ation '" America, Carlisle, PA 17013, 

717-243-5929 ........................................... "........ A-1448 
§# Il J( D '<lc., !'lelm Communications, l>iorfolk, iIIE 68701,402·379-0012;800-228-8108 

. , ............... , ......................................... " A·1452-1454 
SARONIX, Palo AIt", CA 94303, 415-856-6900 ................... A'1456-1457 

§ Selko instruments U.S.A., Inc. Electronic Components, Torrance, CA 90505, 
213-S17-7nO ............. "..................................... A.1461 

§t Standard Crystal Carporation, EI Monte, CA 91731, 818-443-2121 ...•.. , A'1469 
§t Statek Corp., Orange, CA 92668, 714-639-7810 ....• , ................• , A'1470 

TOYOCOM USA INC .• Arlington Heights. IL 60005, 
iOam!ls~...a7GO/1-dU'il-"(OVOC{j~Ji ............. ,..... .•...•..... A"·f472~1'!l173 

~Alien Co., Inc_ Robert G., N. Hollywood, CA 91605 818·765-8300; 800-999-3711 
§ Baknor Industries Inc., Mississauga, ONT_ CANADA L5L tX1 416-826-2400 

Craven Crystals, WMby, ON. CANADA L 1 N 5S5 ........................ 416-666-3324 
§t Hi-Q Crystals, Hybrids International Ltd. Olathe, KS 66062 .............. 913-764-4544 
t Hughes Microelectronic Circuits Division, Newport Beach, CA 92658-8903 

................................... ........... 714-759-2952 
t Hy-Q International (USA) Inc_ Erlanger. KY 4101 B ...... , . ... 606-283-5000 

Intamationalllllicrcelectronics, Arlington, TX 76003 ,....... 817-561-2244 
£j :G:I·\ Ai,1.3iic<l ~nc., Mj~ubish~ Mater:a!s Ccl"pOration, Sch::uJmburg,!L 60173-40516 

....... , ... " .. .. .. . .. .. .. . . .. .... . ... " 706-884-8688 
Mouser Electronics, Mansfield, TX 76063 ..... . . . . . . . . . . . . .. 800-346-6873 

§ NEL Frequency Controls, Inc., Burlington, WI 53105 . 414-763-3591 
t Piaza Technology Inc., Orlando, FL 32804 ..... . . . . . . . . . . . . .. 407-296-2000 
§ Rattron Electronics, Miami, FL 33172 .......... . .............. 305-593-6033 
t Savoy Electronics, Inc., Ft Lauderdale, FL 33310 305-563-1333;800-359-5400 

Shekai Far East Ltd., Peekskill. NY .10566 ,.. 914-736-3500 
Sokol Crystal Products, Inc., Mineral Point, WI 53565 ... , . 606-9B7-3363 

§ Unilecl Slates Crystal Corp_ Fort Worth, TX 761'10 .... ,. 817-921-3014 
§ Valpey-Fisher:Malec Corp, Hopkinton, MA 01748 .... 506-435-6831 

Crystals, VIG-2300 
l' Alrlron, Litton Industries, Inc., Morris Plains, tJJ 07950 

§t Atomergic Chemetals Corp_ F.armingdale, NY 11735-1718 ...... 
201-539-5500 
516-694-9000 

Data Collection EqUipment, Portabie-2000 -- See Vel. f.J 

Data C(l''11preSSCl~s, P~(!ii.1l!I'·2(ln(l -, See Vol. D 

Data Display Indicators - See Displays Indicator Lights (Vol. B) 

Data Display Systems - See Displays, ern (Vol. A), T')rminals, DrltiJ 
Dispiay (Vol. D) 

Data links, Fiber Optic-2475 - See '11'01. B 

Data links, iFreespace Commullications-Z4f:> - Sce V<;;i. t1i 

Data links, Optical-2000 - See 110/. D 

Data toggers-2325 .- See Vo'. !) 

Data Security Devices: Encfyptors, Decryptors - See Security 
Systems, Data (Vol. 0) 

Data Switctles - See Switches, Data (Vol. Dj 

Data Systems (MIl)-2440 - See 1101. B 

Data Translators - See Translators, Data 

DCXO - See Oscillators, Digitally Compensated Crystal (Vol. A) 

Decade Boxes, Capaciiance-291l0 - See Vol. D 

Decade Boxes, Inductallce-2900 - See Vol. D 

Decade Boxes, Resistance-290Cl - See Vol. 0 

Decade Boxes, Resistance, Programmable-2900 - See Vol. D 

Decade Boxes, Transformer-2900 - See Vol. D 

Op.calcomania-AjsOl See Labels, Pressure Sensitive-2401) - S",e 
Vol.C 

Decapsulation Services - See SerVices, Decapsulation (Vol. D) 

Decoders, Binary To Decimal - See Converters, Binary To Decimal 

(Vol.D) 

Decoders, Digital To Analog - See Converters, Digital To Analog 
(Vat 0) 

Decoders, Pulse-1900 _. See Vol. D 

Decoders, Readout - See Drivers & Decoders For Readouts (Vol. 8) 

Decoders, Surface Mount-3130 
§t Integrated Device Technology, Inc., Santa Clara, CA 95054-3090 406-727-6116 
§tOOALCOMM, Inc_ San Diego, CA 92121 ..... ",...................... 619-587-1121 

Decoders, Telemetry - See Decoders, Tone (Vol. Dj 

Decoders, Tone-1900 - See Vol. D 

Decoders, Video-1900 - See Vol. 0 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <P-Rentals #-Value Added Reseller 



Delay Unes, Active-2350 

Decommutators, PCM-3500 - See Vol. B 

Decontaminants - See Cleaners & Solvents (Vol. C) 

Decoys (MIL), Buoy-2440 - See Vol. B 

Decoys (MIL), IR Flare-2440 - See Vol. B 

Decryptors - See Security Systems, Data (Vol. D) 

Deep Drawn Metal Cases, Enclosures, Stampings - See Cases, 
Equipment, Instrument, Meter (Portable) (Vol C), Cases Equipment, 
Instrument, Meter (Stationary) (Vol. C), Enclosures, Metal (Vol. C), 
Stampings (Vol. C) 

Degaussers - See Demagnetizers (Vol. C), Coils, Degaussing (Vol. A) 

Degreasers & Cleaners, Machine - See Machines, Cleaning & 
Degreasing (Vol. D) 

Degreasing Chemicals - See Cleaners & Solvents (Vol. C) 

Dehydrators-4100 - See Vol. D 

Delay Generators - See Generators, Timing Digital (Vol. D) 

Delay Lines, Active-2350 
t Automatic Call Corp., A DSG Company, Miami, FL 33147,305-696-6660 

• ••••••••••• , • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A·1495-1497 
§ Bel Fun, Jersey City, NJ 07302, 201-432-11463 • • • • • . • • • • • • • • • • • • • • • • •• A·1499 
§ Dellas Semiconductor, Dallas, TX 75067, 214-450-11400 •••••.••••• A·1529-1531 

§t Data Delay Devices, Clifton, NJ 07013-1915, 201-773-2299 
•••••••••••••••••••.••••••••••••••••••••••••• A·1532,1534-153S,1542-1545 

ELMEC TECHNOLOGY OF AMERICA, INC., Monterey Park, CA 91754, 
213-265-1861 ............................................... A·1549-1557 

t ESC Electronics Corp., Palisades Pk., NJ 07650, 201-I147-D400 •••• A·1658-1571 
GC Intem8tlonallnc., Richardson, TX 75085-1198, 214-234-3240 •••••••• A·1207 

t JBM Electronics, Inc., BsdIord, NH 03110-6802, 603-623-0222 ••••• A·1572-1577 
it Kappa Technologies, Inc., Rahway, NJ 07065, 908-396-9400;1-800-223-0603 

•••.•.• . . . . ....................................... A.1578-1584,1586-1588 
t KR Electronics, Inc., Avenel, NJ 07001, 908-636-1900 •••• ,............ A·1682 
§ PCA ElectrOnics, Sepulveda, CA 91343, 818-892-0761 •••••••••••• A·1589-1583 

§ t RCO Cornponents, Inc., Mancheatar, NH 03109, 603-669-Q054 •••••••••• A·1595 
Spraguo Eloctrlc Company, OIl11rtbulion Divialon, MansIleld, lolA 02049-9102, 

506-339-8900 .• " .............................. ".................. A'1138 
§ TOK Corporation 01 America, Electronic Components & Matarial, Mount Prospect, 

IL 60056, 708-803-6100 ............................................ A'1597 
t Technllrol, Phil_lphia, PA 19134, 215-426-9105 •••••••• A·1598-1603, B'1029 
§ Valor Electronics, Sen DIego, CA 92121-2245, 619-458-1471 •••••• A'1606-1607 

AnderSen Laboratories, Bloomfield, or 06002 . . . . • . . . . . . . . . • . . . . . . . . . . . • 203-286-9090 
APX-Arstan Products, Hicksville, NY 11801 ..... "." ..... "............... 516-433-1313 

# BEC Inc.lCertHied Calibration Labs, Horsham, PA 19044 . . .. . . . . . . . . . ... 800-523-3808 
§ CCD Imaging, Fairchild Weston Systems, inc., Milpitas, CA 95035 ....... 408-433-2500 
§ Datatronics,lnc., Romoland, CA 92380 .................................. 714-928-7700 
t Delta Products Corporation. Fremont CA 94538 ...........••........... 415-770-0&60 

EG&G Reticon. Div. 01 EG&G, Sunnyvale, CA 94086-4197 ...•........•. 408-738-4266 
Frequency Devices, Inc., Haverhil~ MA 01832 ..............•........•.•• 508-374-0761 

t Hytek MicrOsystems, Inc., Carson City, NV 89706 •......•.......•....... 702-683-0820 
Matthey Electronics, Television Equipment Associates, South Salem, NY 10590 

.........•....•.......••.•..••....••..•..•••...•••..•...••.........•..• 914-763-8893 
t Polars Engineering Inc., Fullerton, CA 92633 ............................ 714-521-0900 

§t Rhombus Industries, Huntington Beh., CA 92649-1595 .................. 714-898-0960 
§Sprague Fii-Mag, Sen Diego, CA 92111-1416 ........................... 619-569-6577 

Television Equipment Assocs., So. Salem, NY 1059().0393 .........•... 914-763-6893 
§ Toka America, Inc., Mt Prospect" IL 60056 ....... .. ...... ... ............ 708-297-0070 

Delay lines, Cable-2350 
t Allen Avionics,lnc., Mineola, NY 11501, 516-249-8080 ••••••••••••••••• A'1494 

Bel Fun, Jersey CIIy, NJ 07302, 201-432-11463 •••••••••••••••••••••••• A'1499 
GC International Inc., Richardson, TX 75085-1198, 214-234-3240 • • • • • • •• A'1207 

t Intagreted Mlcroweve, San Diego, CA 92121-1009, 619-259-2800 • •• A'1678-1679 
Amphenol RF Operations, Amphenol Corporation, Danbury, or 06810 .. 203-743-9272 
A/tronic Instrument Co., Inc. Sidney, NY 13838 ......•....•....•...•.... 607-563-8444 

t Automatic CoIl Corp., A DSG Compeny, Miami, FL 33147 ........•.•.... 305-696-6660 
t c.E. Precision Assemblies, Inc., Chandler, AZ 85226 .................... 602-940-0740 
t Coaxltube Corp., Salisbury, MD 21801 .................................. 301-546-3911 
tColumbia CoInponents, SIdney, NY 13838 .....•..............•......... 607-563-3520 
t Control Electronics, Neurotech Corp., Farmingdale, NY 11735 . . . . . . • • . .. 516-694-0125 
§ Electronic Resources Inc., Sunnyvale, CA 94089 ........................ 408-745-1420 

Fischer Comectors. Valencia, CA 91355 • . . . . . . . . . . . . . . 805-295-0600;1-800-344-0445 
W.L Gore & Assocs., Newark, DE 19714 .............•.....••........... 302-738-4880 
Matthey Electronics, Television Equipment Associates, South Salem, NY 10590 

..........•......................•...............•......•...........•.. 914-763-8893 
Micro Mode Prods., EI Cajon. CA 92020 . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 619-449-3844 

§t Penstock Engineering Labs., Penstock, Inc., Sunnyvale, CA 94086-4018 
· . . . . • . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . .. 408-730-03oo;800-PEN5TOCK 

t Precision Tube, N. Wales, PA 19454 .................................... 215-699-5801 
§t Rosenberger-Micro Coax, (Formerly Micro-Coax Components, Inc.), Collegeville, PA 

19426 .. . .. .. .. . . . . .. . . . . . . . .. . .. . .. .. .. . .. . . . . .. .. . . . .. .. . .. . .. .. .. .. 215-489-3700 
t ST Microwave Corp., Sub. of Signal Technlg. Corp., Sunnyvale, CA 94088 

• • . . • . • • • . . . . . . . . . . • • . . . . . . . . • . . . • • . . • . . . . . • . . . . . . . . . . . • • • . . . • . . . . . . . .. 408-730-6300 
Tele-Tech Corporation, Bozeman, MT 59715 ..•......•................. 408-586-0291 
Universal Ad-Yu/D-F Inc., Milwaukee, WI 53207 ....••.......•....•....• 414-482-4100 

Delay lines, Digital-2350 
t Automatic Coli Corp., A DSG Company, Miami, FL 33147, 305-698-6660 

'.' •••••••••••••••• " ••••••••••• , ••••• '"' • • • • • • • • • • • • • • • • • • • • •• A'1495-1498 

PRODUCT INDEX & DIRECTORY 
§ Bel Fuse, Jersey CIty, NJ 07302, 201-432-0463 •••••••••••••••••••••••• A.1499 
§ Del ... SemIconductor, De ..... TX 75067, 214-450-D400 ••••••••••• A'1529-153t 

§t Data Delay Devices, Clifton, NJ 07013-1915, 201-773-22911 
.............................. .' ••••••••• A'1532-153S,1540-1543,1545-1549 

t ELMEC TECHNOLOGY OF AMERICA, INC., Monterey Park, CA 91754, 
213-285-1881 ............................................... A'1549-1557 

t ESC Electronics Corp., Palisades Pk., NJ 07850, 201-947-D400 •••• A'1558-1571 
t JBM Electronics, Inc., BsdIord, NH 03110-6802, 603-823-0222 ••••• A·1572-1578 

§t Kappa TechnologieS, Inc., Rahway, NJ 07065, 908-396-9400;1-800-223-0603 
• ••••••••••••••••• , • ; • • • • • • • • • • •• • • •• • • • • • • • • • • • • • • • • • • • • • •• A'1578-1588 

§t RCD Components,Inc., MancheSter, NH 03109, 603-869-0054 ;......... A'1595 
TDK Corporation 01 America, Electronic Componente & MaterIal, Mount Prospect, 

IL 60056, 708-803-6100 ........................................... A'1597 
t Technltrol, Philadelphia, PA 19134, 215-426-9105 •••••••• A'1598-1603, 801029 

§t Valor Electronics, Sen Diego, CA 92121-2245, 619-458-1471 •••••• A'1606-1607 
§AKG Acoustics, Inc., San Leandro, CA 94577 ........................... 415-351-3500 

AnderSen Laboratories, Bloomfield, or 06002 . .. . .. . . .. . .. . . .. . . . .. .. ... 203-288-9090 
Columbia Components, Sidney, NY 13638 ..•••...•.............•.•..... 607-563-3520 

§ Datatronics, Inc., Romoland, CA 92380 .. .. . .. . .. . . . .. .. .. .. .. .. .. .. .. ... 714-928-7700 
tEnglneered Components Co., San Luis Obispo, CA 93403-8121 ........ 805-544-3800 
t E-Systems, Melpar Div. Falls Church, VA 22046 .........•.....•.•...... 703-560-5000 
tEventide, Inc., Uttle Ferry, NJ 07643 ..................... 201-641-1200;800-446-7878 

§t FOK America, Inc., Fuji Electrochemical Co., Ltd., Sen Jose, CA 95134 •. 408-432-8331 
t Hytek Microsystems, Inc., Carson City, NV 89706 ........•.....•...•..•. 702-8lI3-0820 

§tPCA Electronics, Sepulveda, CA 91343 ......................... .. t ..... 818-89:2-0761 
tPolars Engineering Inc., Fullerton, CA 92633 .......•.•..•.•....•.....••. 714-521-D900 

§t Rhombus Industries, Huntington Beh., CA 92649-1595 . . .•. . . . . . .. .. . ... 714-898-0960 
Sprague Electric Company, Distribution Division, Mansfield, MA 02048-9102 

· . .. . .. . . . .. . . .. . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . .. . . . . .. . . .. .. . .. .. .. 508-339-8900 
§ Toko America. Inc., Ml Prospect" IL 60056 .:............................ 708-297-0070 

Delay Lines, Dispersive (Frequency Variable)-2350 
Bel Fuse, Jersey CIIy, NJ 07302, 201-432-0463 •••••••••••••••••••••••• Ao1499 
ELMEC TECHNOLOGY OF AMERICA, INC., Monterey Park, CA 91754, 

213-265-1861 ............................................... A'1549-1557 
t AnderSen laboratOries, Bloomfield, or 06002 . • . . . . . • . • . . • . . . . . . • . . . . . .• 203-286-9090 
# BEC Inc./Certified Calibration Labs, Horsham, PA 19044 . .•. . .. . . ..•.. .. 800-523-3808 
tControl Electronics, Neurotech Corp., Farmingdale, NY 11735 ........... 516-894-0125 

Matthey Electronics, Television Equipment Associates, South Salem, NY 10590 
· .....•. " ...........•......•...•.....•. :... .. . .•. ... . . . ... . . . •. .. .. . .• 914-763-8893 

t Phonon Corporation, Simsbury, or 08070 .............................. 203-651-0211 
t Sawtek Inc., Orlando, FL 32860-9501 .....•...............•...•.•.....•• 407-886-8860 

Delay lines, Distributed Constant (Fixed)-2350 
t Allen Avlonics,lnc., Mineola, NY 11501, 516-248-6080 ••••••••••••••••• A'1494 
t Automatic Coil Corp., A DSG Company, Miami, FL 33147, 305-696-6660. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A'1495-1498 
Bel Fuse, Jersey City, NJ 07302, 201-432-0463 •••••••••••••••••••••••• A.1499 

§t Data Deley Devices, Clifton, NJ 07013-1915, 201-773-2299 
.................................................. A·1540·1542,1545.1549 

t ELMEC TECHNOLOGY OF AMERICA, INC., Monterey Park, CA 91754, 
213-265-1861 ••••••••••••••••••••••••••••••••••••••••••••••• A'1549-1557 

t Frequency Selective Networks, W.oocIsIde, NY 11377, 718-424-7800 ••••• A'1370 
t JBM Electronics, Inc., Bedford, NH 03110-6802, 603-623-0222 •••••••••• A'1572 
t Kappa Technologies, Inc., Rehway, NJ 07065, 908-396-9400;1-800-223-0603 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A'1578-1588 
§t PCA Electronics, Sepulveda.CA 91343,818-892-0761 •••••••••••• A'1589,1594 
§t RCD ComporienlS, Inc., Manchester, NH 03109, 603-689-0054 •••••••••• A'1595 
t Valor Electronics, San OIego, CA 92121-2245, 619-458-1471 •••••• A'1606-1607 

Andersen Laboratories, Bloomfield, or 06002 .. .. . . . . .. .. . .. . . . . . .. . .. .. 203-286-9090 
t Artronlc Instrument Co. Inc., Sidney, NY 13638 .........•............... 607-563-8444 
tColumbia Components, Sidney, NY 13838 .............................. 607-563-3520 
tControi Electronics, Neurotech Corp., Farmingdale, NY 11735 ........... 516-894-0125 
t Dalco Industries, Inc. Compton, CA 90220 .............................. 213-631-1143 

Engineered Components Co., San Luis Obispo, CA 93403-8121 ........ 805-544-3600 
tlntegrated Microwave, Sen Diego, CA 92121-1009 ...................... 619-259-2600 

James Millen Elctms., Caywood EIec. Inc., No. Andover, MA 01645 ...... 506-475-7831 
t Polara Engineering Inc., Fullerton. CA 92633 ..•..•......•.....•......•.. 714-521-D900 

Rhombus Industries, Huntinglon Beh., CA 92649-1595 ..•....••.....•... 714-898-0960 
Tele-Tech Corporation, Bozeman, MT 59715 .....•..•..•...•........... 408-586-0291 

§Television Equipment Assocs., So. Salem, NY 1059Q-0393 •..... '" •... 914-763-6893 
§ Toko Americs, Inc., Mt Prospect" IL 60056 .. . .•... .. .. •.••. . ..... .. . .••. 708-297-0070 

Universal Ad-Yu/D-F Inc., Milwaukee, WI 53207 ........................ 414-482-4100 

Delay lines, Distributed Constant (Variable)-2350 
t Allen Avionlcs,l~, Mineola, NY 11501, 516-248-6060 ••••••••••••••••• A'1494 

Bel Fuse, Jersey CIIy, NJ 07302, 20.1-432-0463 • • • • • • • • • • •• • • • • • • • • •• •• A'1499 
§t Data Delay DevIces, Clifton, NJ 07013-1915, 201-773-2299 •••••••• A'1548,1549 

t ELMEC TECHNOLOGY OF AMERICA, INC., Mcnterey Perk, CA 91754, 
213-265-1861 •••••••••••••••••••••••••••••••••••••••• "...... A'1549-1557 

t JBM ElectroniCS, Inc., Bedlord, NH 03110-6802, 603-623-0222 ••••• ;.... A'1572 
t Kappa Technologies, Inc., Rahway, NJ 07065, 908-396-9400;1-800-223-0603 

••••••••••••••••••••••••••••••••••••••• :.................... A'1578-1588 
PCA Electronics, Sepulveda, CA 91343, 818-892-0761 ••••••••••••••••• A'1589 
Ande!sen Laboratories, Bloomfield, or 06002 . . . . •• . . • . . • . . . •. •• . . • • . • . . 203-286-9090 

t Artronic Instrument Co. Inc., Sidney, NY 13838 ......................... 607-563-8444 
# BEC lnc./Certlfied Calibration Labs, Horsham, PA 19044 ................ 800-523-3808 
t Columbia Components, Sidney, NY 13638 .............................. 607-563-3520 
t Control Electronics, Neurotech Corp. Farmingdale, NY 11735 . . • . . . . . . . . 516-694-0125 

Matthey Electronics, Television Equipment Associates, South Salem, NY 10590 
· ..................................................................... : 914-763-8893 

§Television Equipment A'ISOCS., So. Salem, NY 10590-0393 ............. 914-763-8893 
Universal Ad-Yu/D-F Inc. Milwaukee, WI 53207 .•...••..••.•.•.....••.. 414-482-4100 

Delay lines, Glass & Quartz-2350 
t Microsonics, Inc., Weymouth, lolA 02188, 617-337-4200 •• ,............. A'1401 

i-Product sold through distributors t-Product meets Mil specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 
t Anders, Inc., Simsbury, CT 06070 ................................ .. 
t Andersen laboratories, Bloomfield, CT 06002 .......................... . 

Artronic Instrument Co, Inc, Sidney, NY 13838 ................. . 
t Control Electronics, Neurotech Corp., Farmingdale, NY 11735 .... . 
t Radio Research Instrument Co., InG., Waterbury, CT 06704-3500 . 
t Teledyne Microwave, Mountain View, CA 94043 ......... . 

Delay lines, Uquid-2350 
ARrOme Insrrumem: (;0 ... Inc., blaney, NV· ldtlJi& ................ " .. . 

203-658-7666 
203-286-9090 
607-563-9444 
516-694-0125 
208-753-5840 
415-968-2211 

Delay Lines, lumped Constant (Electrically Variable)-2350 
'1 AII .. II Avionic •• inc •• Mineola. NY 1'1501, 516-248-80110 •.••...••..••••..• AO'1494 

Bel Fuse. Jersey City. NJ 073112, 201-432-0463 •••....••• _. • . • . • . • . . . .• A-1499 
t Data Delay Devices, elillon. NJ 07013-1915, 201-773-2299 .. "·1540-1541,1546 

ElMEC TECHNOLOGY OF AMERICA, INC., Monterey Park, CA 91754, 
213--265-1861 ............................................... A'I549-1557 

t ESC Electronics Corn., Puli .... d"" Pk., INJ 07650, 201-941-0400 
....................................................... A'1558,1560-1571 

t Frequency SeI"ctivfI Networks, Woodside, NY 113n. 718-424-7500 •.•.• A'137n 
t Kappa Technologies. Inc •• Rahway. NJ 07065, 908-398-9400;1-800-223-0603 

..... .•.•.. ...... ............................................ 1\-15'78-1568 
§t RCD Componenbl, Inc., Manchester. NH 03109. 603-869-<1054 ............ A·1595 
t Techni!rol, Philadelphia, PA 19134, 215-426-9105 •.•.•.••.•.•. A·I598,8-1029 

§t Valor Electronics, San Diego, eA 92'121-2245. 619-458-1471 ••••.• A 0 1606-1507 
t Artronic Instrument Co, Inc., Sidney, NY 13838 .... 61l7'563-9444 
t Columbia Components. Sidney, NY 13838 .... . . . . . . . . . . • . . . . . . . . . 607·563-3520 
t Ganlrol Electronics, Neurotech Corp., Farmingdale, NY I j 735 . . . . . 5 '16-694-0125 

Engineered Components Co .• San Luis Obispo, CA 93403-8121 80S-544-3800 
,.lames Millen Elctms., Caywood Eloo.lnc., No. Andover, MA 0'1845 508-475-7831 

§t Rhombus Industries, Huntington Beh, CA 92649-1Se5 ...... . . . . . . . 714·898-0960 

Delay lines, lumped Constant (Fixed)-2350 
t Allen Avlonl"., 111<:., Mineola. NY 11501. 515-248-8080 ................. 1'.-1494 

Bel Fu ..... Jersey City, NJ 07302, 201-432-1)463 ................ , .•.•.• ,. .0.-1499 
§t Dole Delay Devices, Clm",,,, NJ 07013-1915, 201-173-2200 ....•.•. 1\"1535,1543 

-r ELMEC TECHNOLOGY OF AMERICA. !NC .• Mont.l!"'y Park, CA 91'754, 
212 .. 255-1851 "" .............................................. ,'\'1!Wt,1551 

t ESC Electronics Co,,,., Palisades Pi<., NJ 07850, 201-947-0400 ..... JI·1558-1571 
I' Fm.t!ooncy Selecti"e Networks, Woodrnoe. NY 11377, 1'18-424-7500. ... ,,·1310 
t ~.gi&ofi~C, ~n&., Oia~hiE:J. ~~~ 56Qf51l, ~~i3~7e24~012 .......... " ........... ~. J~":223i:1. 

t fnt"yra!ed Microwa"", San Diego. CA 92121-1009.619-259-2600 .... 1\'16711-1679 
t JBM ElectroniCS. Inc., Bedford. NH 03110-6802. 603-623-0222 •••••••.•• ".01572 

§t !Kappa Technologies. Inc •• Rahway, NJ 07065. 908-396-9400;1-800-223-0603 
................................ ............................. 1\·1578-1568 

t KA ElectroniCS, Inc., Avenel.NJ 07001, 908-636-1900 ................. .11-1682 
§t PCA ElectroniCS. Sepulveda. CA 91343, 818-692-0761 .•...••••.•....•. 1\·1594 
§t RCO CCII"p"",,,,tOl, Inc., Ma"~h"m', Nii 03109, 003 .. 600-O05~ ........... 1\·1595 

;1 i)~;\ ~:;I!.n·fJUi'ii!Jii\)h u; .M.n~';\Ot:!I, ~!'tIII'.oi:I"hj". CvwUI,..ruii!W$I.~:a ~ ~i:1l~i';si, ::''':-)~il'~ ~~p. .... ~pc.,j;-;:', 

~L 00056,108-1103-6'/011 ............................................... A.1597 
t l'echnitrol, Philadelphia, PA 19134. 215-428-91115 •••.•••••••.• ...-1598.9-1029 

§t Valor ElectroniCS, San D;e90. CA 92121-2245, 619-Ij58·iI!71 ..•.•. 1\-11106-·11107 
t Andersen LaboratOries, Bloomfield, CT 06()02 . . . . . . . . . . . . . . . . . . 203-286-9090 
t Artronic Instrument Co., Inc., Sidney, NY 13B38 .................... 607-563-9444 
t Automatic Coil Corp .• A DSG Company, Miami, FL 33147 ............... 305-696-6660 
t BG Electronics, EPC Corp, Mt Vemon, NY 10550-4430 ................ 914-664-5591 
t Columbia Components, Sidney, N'f 13838 . , . . . . .. . . . . . . . . .. . . . . . . . . . . . .. 607-563--3520 
1" Control Ele,;tronics, Neurotech Corp., Farmingdale, NY 11735 ........... 516-694-0125 
§ Datatronics, Inc, Romoland, CA 92380 .................................. 714-928-7700 
t Engineered Components Co., San Luis Obispo, CA 93403-8121 ........ 805-544-3600 

§t FDK America, Inc., Fuji Electrochemical Co, Ltd., San Jose, CA 95134 .. 406-432-8331 
Matthey ElectroniCS. Television Equipment Associates, Soul" Salem, NY 10590 

........................................................................ 914-763--8893 
James Millen Elctrn •. , Caywood Elec. Inc, No. Andover, MA 01845 ...... 506-475-7631 

t Polara Engineering Inc, Fullerton, CA 92633 .......•.................... 714-521-0900 
§t Rhombus Industries, Huntington Beh., CA 92849-1595 .................. 714-896-0960 

Sprague Electric Company, Distribution Division, Mansfield, MA 02048-9102 
.......... , , .. ........................................................ 508-339-8900 

§Sprague Fil-Mag, San Diego, CA 9211'1-14·16 ........................... 619-569-6577 
Tele-Tech Corporation, Bozeman. MT 59715 ........................... 406-588-0291 

§ Television Equipment Assocs., So. Salem, NY 10590-0383 ............. 914-763-8893 
§ Toka AmeriCa, Inc., Ml Prospec~, IL 60056 .............................. 706-297-0070 

Universal Ad-Yu/D-F Inc, Milwaukee, WI 53207 ......................... 414-462-4100 

Delay lines, LumlJed Constant (Mechanically Variable)" 
2350 

t Allen Avionics. Inc., Mineola. NY 11501. 516-248-8080 •••••.•••.••••.•• j\,'1494 
Bel Fuse. Jersey City. NJ 07302. 201-432-0463 • • • • • • • • • • • • . • . • • .. • . • . .• A01499 

§t Data Deley Devices. Clifton. NJ 07013-1915, 201-773-2299 ••••••.•••••• Ao1537 
t ELMEC TECHNOLOGY OF AMERICA. INC., Monterey Park. CA 91754, 

213-265-1861 ............................................... " j\,01549-1557 
t ESC Electronics Corp •• Palisades PI<.. NJ 07650. 201-947-0400 ••.• A'1558-1571 
t JBM Electronics. Inc .• Bedford. NH 03110-6802. 603-623-0222 •.•••. . .. .• A-1572 
t Kappa Technologies. Inc., Rahway, NJ 07066. 908-396-9400;1-800-223-0603 

............. ............................................... A·1578-1688 
t Artronic Instrumer;t Co. Inc. Sidney, NY 13638 ....•.................... 607-563--9444 
t COlumbia Components, SidneY. NY 13638 ....................... .... ... 607-563-3520 
tConlrol Electronics, Neurotech Corp., Farmingdale, NY 11735, .......... 516-694-0125 

Matthey Electronics, Television Equipment Associates, South Salem, NY 10590 
........................................................................ 914-763-8693 

PCA Electronics, Sepulveda, CA 91343 ................................. 818-892-0761 
. §t Rhombus Industries, Huntington Sch., CA 92649-1595 . . . . . . . . . . . . . . . . .. 714-898-0960 

§ Television Equipment Assocs., So. Salem, NY 10590-0393 .......... " 914-763-8893 
Universal Ad-Yu/D-F Inc, Milwaukee, WI 53207 ........................ 414-482-4100 

Delay Lines, Magnetostrictive-2350 
JBM ElectroniCS. Inc •• Bedford, NH 03110·6802.603-623-0222 •••••••••• A'1572 

Delay Lines, Trimmer-2350 
t Artronic Instrument Co., Inc., Sidney, NY 13838 ........................ . 
# BEC Inc./Certified Calibration Labs, Horsham, PA 19044 ............... . 
t Columbia Components, Sidney, NY 13838 ............................. . 
t Control Electronics, Neurotech Corp., Farmingdale, NY 11735 .......... . 

GG Inlernationallnc., Richardson, TX 75085-1198 ..................... . 
Rhombus Industries, Huntington Ben, CA 92649-1595 .................. . 

Delay lines, Programmable-2350 

607-563-9444 
800-523--3808 
607-563-3520 
516-694-0125 
214-234-3240 
714-898-0960 

.Kiieh fit.Viuflh(;~, MW.;., rtii;ft:Uiol:ll, ~)~ H5G1, S"ifi..2.riO-oG01i . . • • • • • • • • • • • • • •• A'" i4ii4 
Bel Fuse. Jersey City. NJ 07302, 201-432-0463 •••••••••••••.•.••••...• A-1499 

§ Dallas Semiconductor, Dallas. 11175067. 214-45O~4oo ............ .0.'1529-1531 
§t Data Delay Devices, CIKton, NJ 07013-1915. 201-773-2299 ••. A'1532.1538.1541 
t ELMEC TECHNOLOGY OF AMERICA. INC.. Montarey Park. CA 91754. 

213-26.<;-1861 ........ ,...................................... A'1549-1557 
t ESC Electronics Corp •• Pali ... d .... Pk., i\!J 07650. 201-947-0400 

.................................................. Ao1558-1568,1570-1571 
t JBM ElectroniCS. Inc •• Bedford. NH 03110-8802.603-623-0222 ...... A'1573-1Sn 

§t Kappa Technologies, Inc., Rahway, NJ 071165. 9011-396-9400;1-800-223-0603 
•.. .......................................... ............... A'1578-1568 

§ PCA ElectroniCS. Sepulveda. CA 91343. 818-892-0761 •••••••••••• A-1589.1592 
§ RCD Components. Inc •• Manchester. NH 03109.603-869-0054 ••••.••••• A-1595 
t Technitrol. Philadelphia. PA 19134.215-426-9105 ••• 1\'1598-1599;1602.801029 
t Valor ElectroniCS, San Diego, CA 92121-2245, 619-458-1471 •.•••• A-1606-1607 
t Automatic Coil Corp, A DSG Company, Miami, FL 33147 ............... 305-896-6660 
§ CCD Imaging, Falrchild Weston Systems, Inc., Milpitas, CA 95035 ....... 408-433--2500 

Columbia Compononls, Sidney, NY 13638 .............................. 607-563-3520 
Control Electronics, Neurotech Corp., FarmingdallO, NY 11735........... 518-694-0125 

§ Datatronics, Inc., Romoland, CA 92380 .................................. 714-928-7700 
t Engineered Components Co, San Luis Obispo. CA 93403-8121. .•...... 805-544-3800 
t E-Systems, Melpar Div, Falls Church, VA 22046 ........................ 703--560-5000 
t Eventide, Inc., Little Ferry, NJ 07643 ..................... 201-541-12oo;8<Xl-44& 7878 

Frequency Devices, Inc., Haverhill, MA 01632 ........................... 508-374-0761 
Matthey Electronics, Television Equipment Associates, South Salem, NY 10590 

........................... .............................. ............. 914-763-8893 
t Pajara Engineering Inc., Fullerton, CA 92633 ............................ 714-521-0900 
tRhombus Industrtes, Huntington Sch., CA 92649-1595 .......... :...... 714-898-0960 
§flpraQue Fi~M"g, San Oiego, CA 92111-1416 . 619-569-6577 
t Teledyne Microwave, Mountain View, CA 94043 ........................ 415-966-2211 

Teievision Equipment Assocs., So. Salem, t~Y 10590-0393 ". 914-763-8893 

Delay lines. SAW - See Surface Acoustic Wave Devices (Vol. A) 

Delay lines, Strip-2350 
Bel fu ..... Jersey City. NJ 073112.201-432-0463 ........................... A.I499 

t ESC Electronics Corp •• Pslill!ld". PI<.. NJ 07650. 201-947011400 •••• A'1558-1571 
JBM ElectroniCS, Inc .• Bedford. IIIH 03110-6602. 603-623-0222 ........... A-1572 

§t RCD Components, Inc •• Manchester. NH 03108.603-689-0054 •••••••••• A-1595 
Artronic Instrument Go., Inc., Sidney, NY 13838 ......•.................. 607-563-9444 

tColumbia Components, Sidney, NY 13838 .............................. 607-563-3520 
t Control Electronics, Neurotech Corp., Farmingdale, NY 11735........... 518-894-0125 

Mllithey Electronics. Television Equipment Associates, South Salem, NY 10590 
........................... "........ 914-763-8893 

PCA Electronics, Sepulveda, CA 91343 .. IIW 1m;' 07" 1 
§f.Solitron/Microwave. Solitron Devices, Inc., Riviont E1I':h., rr :1:'1404 ~)nlll 

••.•.••..•..•••••.•.••.•.•.••.•........ 401 H4B 4:1' 1,11(}O iI/!III1"';1 

§ Television Equipment Assocs., So. Salem, NY 1059(}-0393 914 IbJ BS93 

Delay lines, Surface Mount-2350 
t Automatic Coil ,Corp •• A DSG Company. Miami. FL 33147,305-6118-6660 •••••• 

A'1495 
Bel Fuse. Jersey Cily, tlJ 073112, 201-432-0463 ......... , ................. A·1499 

§ Dellas Semiconductor, Dallas, TX 75067, 214-450-0400 ••••••••••. /\·1529-1531 
!lata Delay Devices, Clillon, NJ 071113-1915, 201-n3--22!l9 •••••••• Ao l534.1545 

t ELMEC TECHNOLOGY OF AMERICA. INC., Monterey Park. CA !l1754. 
213-265-1861 ............................................... A 0 1549-1557 

esc Electronics Corp., Palissdes PI<., NJ 07650. 201-947-0400 •••• 11.·1558-1571 
GC Intarnationallnc., Richardson. TJ( 75085-1198. 214-234-3240 • • • • • • •• A'1207 

t J811! Electronics, Inc.. BedfOrd, NH 03110-6802. 603--623-0222 ...... A'1572-15n 
§t Kappa Technologies. Inc., Rahway. NJ 07065. 908-396-9400;1-800-223-0603 

.. • .. • .. .. • • • • • .. • • • • .. • • • .. • • • • • .. .. • • • • • • • • • . .. • • • .. .. .... A·1578-1588 
§ PeA ElectroniCS. Sepulveda. CA 91343. 818-892-0761 .................. A-1589 

§t RCD Components. Inc •• Manchester. NH 03109.603--6611-0054 •••••••••• A01595 
tTechnilrol. Philadelphia. 1'/\ 19134. 215-426-9105 

.... ....................................... .0.'1598-1602.1604-1605.801029 
§ Valor ElectroniCS, San Oiego. CA 92121-2245.619-458-1471 •••••• 11.01608-1607 

Datatronics, Inc., Romoland, CA 92380 .................................. 714-928-7700 
t Defta Products Corporation, Fremont CA 94538 ........................ 415-770-0660 
tlntegrated Microwave, Sen Diego. CA 92121-1009 ...................... 619-259-2600 

Matthey Electronics, Television Equipment Associates, South Selem, NY 10590 
.. . . .. . .. . .. .. • . . . . . .. . . . . . . .. . . . . . .. .. .. . .. . .. .. .. . .. . . .. . . .. . . .. .. . .. 914-763-8893 

Mini-8yslems. Inc., Sunbefi Microelectronic Division, DeHona, FL 32725 
..........••..•..•............................•........................ 407-574-0208 

tPol,,", Engineering Inc., Fullerton, CA 92633 ............................ 714-521-0900 
§tRhombus industries, Huntington Bet!., CA 92649-1590 .................. 7i4-896-U960 

Sprague Electric Company, Distribution Division, Mansfield, MA 02046-9102 
.. . . .. . .. . .. .. • . .. . .. . . . . . .. . . . . . . .. .. . .. . . .. .. .. .. . . .. .. . . . . . . . . . . . ... 508-339-8900 

§Sprague Fi~Mag, San Diego, CA 92111-1416 ........................... 619-569-6577 
§ Toko America, Inc., Nit Prospect. IL 60056 ................... ... .... .... 708-297-0070 

Delay lines, Trimmer-2350 
Allen Avionics. Inc .• Mineola. NY 11501. 516-248-8080 .••••.••••••••••• A·1494 
Bel Fuse. Jersey City. NJ 073112. 201-432-0463 • • • • • •• • • • • • • • • • • • • • • • •• A'1499 

§t Data Delay Devices. Clifton, NJ 071113--1915. 201-n3--2299 ••••.•••••••. A01537 
t ESC Electronics Corp •• Palisades Pk.. NJ 07650, 201-947-0400 •••• A·1558-1571 
t Kappa Technologies. Inc •• Rahway. NJ 07065. 908-396-9400;1-800-223-0603 

.. .. • • .. • .. • • .. • .. .. .. .. .. • • .. • • .. • .. • • .. • • • • • .. • • • . • • • .. ... A-1578-1588 
t Anders, Inc., Simsbury, CT 06070 .........•...•......•.................. 203-658-7666 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <I>"'-Rentals #-Value Added Reseller 



Delay Unes, Trimmer-2350 (Cont'd) 
t Automktic CoIl Corp., A DSG Company, Miaml,FL 33147 .....••..•••••• 305-696-6660 
tColumbia CoITlpO!1el1ls, Sidney, NY 13838 .....•.••...•.•...•..•........ 607-563-3520 
tControI Electronics, Neurotech Corp., FarrilingdaIe, NY 11735 ..•.•••.••• 516-694-0125 
tEngin_ed Components Co., San luis ObIspo, CA 93403-8121 ..•..•.. 605'544-3800 

Matthey Electronics, Television Equipmer!t AssocIates, South Salem, NY 10590 
•.••••••••....•..•..•.....•••.•.••.•••.••••...•..•..•...•.••.••.....••. 914-763-8893 

tPolara Engineering Inc., Fullerton, CA 92633 ..••.••••.•••.••......•..•.• 714-521-0900 
§ Television Equipment Assocs., So. Salem, NY 1059Q-0393 ••.••.....•.. 914-763-8893 
§ Toko America, Inc., Mt. ProspeCt. IL 60056 .•. ..•.• •. . . ...•.•• . .. •••••••• 708-297-0070 

Universal Ad-Yu/D-F Inc., Milwaukee, Wi 53207 •••...•.•••.•..•.•.. .,.. 414-462-4100 

Delay lines, Ultrasonic-2350 
'AIlen Avionics, Inc., Mineola, NY 11501, S18-24Ii-ao6O ••••••••••••••••• A·1494 
ELMEC TECHNOLOGY OF AMERICA, INC.. Monterey Park. CA 91754. 

213-285-1881 ••••••••••••••••••••••••••••••••••••••••••••• ;. A·1549-1557 
JBM Electronics. Inc.. Bedford. NH 03110-6802. 803-623-0222 •••••••••• A·1572 

t Kappa Technolog .... Inc.; Rahway. NJ 07085. 908-396-9400;1..ao-223-0803 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • •• A·1578-1588 

t Anders, Inc., Simsbury, CT 06070 ..............•...•.••.•......••.•..••• 203-658-7666 
Andersen Laboratories, Bloomfield, CT 06002 ..•.. . . . . . . . • . . . . . . . . • . . • . . 203-288-9090 
Arlronic Instrument Co., Inc., Sidney, NY 13838 ...•............•..••..•. 607-563-8444 

# BEC Inc./CeIIified Calibration Labs, Horsham, PA 19044 . . . . • . • • . . . . . • . . 600-523-3808 
t Columbia Components, Sidney, NY 13838 .. .. .. • .. .. .. .. .. .. .. . . .. • .. .. 607-563-3520 
tControl electronics, Neurotech Corp, Farmingdale, NY 11735 ........... 516-694-0125 
§Dalatrcnlcs, Inc., Romcland, CA 92380 .................................. 714-928-7700 

Matthay Electronlca, Television Equipment AssocIates, South Salem, NY 10590 
. . . . . . . . . . . . . . . . . . • . . . • . . . . . . . • . . . . . . . . . . . . • • . • . . . . • . • . . . . . • • • • . . • . . . .. 914-763-8893 

t Phonon Corporation, Simsbury, CT 06070 .............................. 203-65H)211 
t Sawtek Inc., Orlando, FL 32860-9501 .......•.........•..•..•..•.•••.•.. 407-888-8860 

Television EqulpmentAssocs., So. Salam, NY 10590-0393 .•..•........ 914-783-8893 

Delay Lines, Video - See Delay lines. Ultrasonic (Vol. A) 

Delay Lines, Waveguide-2350 
Bel Fuse, J8flllly CIty. NJ 07302, 201-432-11483 • • • • • • • • • • • • • • . • • . • • • • •• Ao1499 
GC International Inc.. Rlchardaon. TX 75085-1198. 214-234-3240 •••••. " Ao1207 
Hewlett-Packard Co., Cupertino, CA 95014 ..................•..•........ 600-752-0900 

t Integrated Microwave, San Diego, CA 92121-1009 ...................... 619-259-2600 
t Rosenbarger-Micro Coax, (Formerly Mlcro-Coax ConlJonenls, Inc.), Collegeville, PA 

:'1::M~~h;.;,j~;:NH·03103:::::: ::::::: ::::::: :::::::::::: ::::::: ~~!= 
Universal Ad-Yu/D-F Inc., Milwaukee, WI 53207 ........................ 414-482-4100 

Delay Lines (MIL)-2440 - See Vol. B 

Demagnetizers-1850 
§ Walker Scientific. Worcaster, MA 01808. 508-852-3674;508-853-3232;800-962-4638 

•••••••••••••••••••••••••••• :.................................... 001337 
§ Axial Maglatics, Tencallnc., Simi Valley, CA 93065 ................•.•.. 805-527-0000 

§tBenjarnln International, Inc., Plainview, NY 11803 ....................... 518-753-0700 
Dowty RFL Inds. Inc.llnstrumentation Div., The Dowty Grp. PLC, Boonton, NJ 

07005-0239. ........................................................ 201-334-3100 
t EMS Devolopment Corp., Farmingdale, NY 11735 ...•.........•....... 516-293-7900 
~ nl' fh"".nn Hockford, Il61105-1208 .................................. 815-968-9661 
~ I I'. H Mlr, Cn. Kearny. NJ 07032 .... .. . .. .. .. .. .. .. .. .. .. . .. . .. . .. .. .. . 201-991-5330 
Mn~) Con. SI Paul, MN 55113 ........................... ; ............... 612-633-8820 
Magnotlc Instrumentation, Indianapolis, IN 46226 .•.•.•..••...•.•..•.... 317-545-2102 

§Mic,ot,an Co. Inc., Valley Stream, NY 11582 ................. ' ........... 518-561-6050 
§ Racoton Corp, LOng Island CRy, NY 11101 ............................. 718-392-6442 
t Schonsted! Instrument Co, Reston, VA 22090 .......................... 703-471;1050 

§t Wide Range EIctrns. Corp., Chesterfield, MISSOURI 63005 .............. 314-532-5887 

Demodulators-1900 - See Vol. D 

Demodulators, Magnetic-2200 - See Vol. D 

Densitometers-2900 - See Vol. D 

Deposition Equipment. Vacuum & Accessories-Also See 
Evaporation Equipment. Electron Beam-4100 - See Vol. D 

Desiccators - See Dehumidifiers (Vol. C) 

Desks. Data Terminal - See Benches, Consoles, Tables (Vol. C) 

Desoldering Tools & Equipment - See Soldering Accessories (Vol. C), 
Soldering Equip. (Vol. C). Soldering Guns (Vol. C). etc. 

Detection & Ranging Systems (MIL}-2440 - See Vol. B 

Detection Systems. Laser-3700 - See Vol. B 

Detector Arrays. Intrared-3700 - See Vol. B 

Detectors. Air Flow-2900 - See Vol. D 

Detectors. RF-2900 - See Vol. D 

Detectors. Bar Code - See Readers, Bar Code (Vol. D) 

Detectors. Coaxial-2900 - See Vol. D 

Detectors, Corona - See Testers, Corona (Vol. D) 

Detectors. Crystal-2300 
# BEC 1nc./Certlfied CalIbration Labs, Horsham, PA 19044 . . . . . ...• . . . . . .. 800-523-3808 
§ FEI Microwave, Inc, Frequency Electronics, Inc., Sunnyvale, CA.94086 .. 408-732-0860 
tFrequency Electronics, Inc., Mitchel Field, NY 11553 .................... 518-794-4500 

PRODUCT INDEX & DIRECTORY 
§ HewIel1-Packard Co, Cupertino, CA 95014 . .. .. .. . .. .. .. • .. ... .. ........ 600-752-Il900 
tJFW Industries, Inc., Indianapolis, IN 46237 ........................ ' ..... 317-687-1340 
t KDl/Triangle Electronics, Whippany, NJ 07981 •.....••..•..•..•.••..... 201-687-5700 
Lix~ Inc., Downers Grove, IL 60515 ..................................... 708-620-4646 

tLorai Microwave Narda, Hauppauge, NY 11786 ......................... 518-231-1700 
§tM/A-coM Control Components Dlv, M/A-coM, Merrimack, NH 03054-4343 

....................................................................... ' 603-424-4111 
t MIA COM lid., Bedfordshlre, ENGLAND LU5 4SX, England .•.. • • • • • . •• 44(582)471200 
t Mlcrolab/FXR, livingaton, NJ 07039 ... ..••.••. •..•• . .•.•• . ••.. •• .. ...•. 201-1192-7700 
t Microphase, Norwalk, CT 06856 ........................................ 203-866-6000 

Microwave Development Laboratories, Natick, MA 01760 •.....•........ 508-655-0060 
t Mitec Electronics, Pointe Claire, QUEBEC. CANADA H9R 3X3 .•..•..... 514-694-6666 
tRLC Electronics, Inc., Mt. Kisco, NY 10549 .............................. 914-241-1334 
t Sage Laboratories, Inc, NatiCk, MA 01760 .............................. 508-653-0844 

§t Syalron-Donner Microwave Div, Sylmar, CA 91342..................... 818-362-9900 
§tTelephonlcs Corporation/PRD Instruments, Huntington, NY 11743 

................................................................. 518-549-6415/6428 
Teleplex, Inc., AKard Division, Woburn, MA 01601 ........•..•..•......•. 617-935-8610 

§Tennelec/Nucleus Inc., Oak Ridge, TN 37830 .......................... 615-463-8405 
Texscan Instruments, Texscan Corporation, Indianapolis, IN 46226 ..... 317-545-4196 
Tril~hic, Inc., Indianapolis, IN 46236 •..•...•..•••......•....•••....•..... 600-344-2412 

~ U.s. Instrument Rentals, Inc., AT&T Capital Corp., D/FW Airport, TX 75261 
....•................................•......•......•.......•........... 800-874-7123 

§WiHron, Morgan HiI~ CA 95037-2609 .................................... 408-778-2000 

Detectors. Fiber Optic-Also See Diodes. PIN-~475 - See Vol. B 

. Detect9rs. Flaw & Defect-2900 - See Vol. D 

Detectors, GaAs-3450 
Aborn Electronics Inc., San Jose, CA 95131 ............................. 408-438-5444 
Houston Atlas, a Baker Hughes Company, Houston. TX 77041 .•...•..•• 713-462-6116 

§Micro Switch, A Honeywell Div., Freeport, Il61032 ...................... 815-235-6600 
§ Optek Technology Inc., Can-oIHon, TX 75008 .......•..... , .. '" •.. .. . ... 214-323-2200 
tOrtel Corp., Alhambra, CA 91603 ........................................ 818-281-3636 
§ Siemens Components, Inc., Optoelectronics Division, Cupertino, CA 95014 

....................................................................... 408-257-7910 
Siemens Components, Inc., Special Products Div, lsa"n. NJ 08830 ...... 201-321-3400 

Detectors. Gas-2900 - See Vol. D 

Detectors. Ground Fault-4300 - See Vol. B 

Detectors, Impedance - See Meters. Impedance (Vol. D) 

Detectors. Infrared-3700 - See Vol. B 

Detectors. Leak-2900 - See Vol. D 

Detectors. Light intensity - See Meters, light, Nonphotographic 
(Vol. D) 

Detectors, MagnetiC - See Meters. Gauss (Vol. D) 

Detectors. Metal. Handheld-4100 - See Vol. D 

Detectors. Metal, Walk Through-4100 - See Vol, D 

Detectors, Microwave-3450 
Elcom Systems. Inc •• Boca Raton. FL 33487. 407-1194-1774 ••••••••••••• A·1747 

tGeneral Microwave Corporation. Amityville. NY 11701. 516-228-8900 •••• 001251 
t Microwave Filler Inc.. East Syracuse. NY 13057-11486. 315-437-3953;800-448-1666 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Ao1691 
t Mini-Circuits Lab •• Brooklyn. NY 11235-0003. 718-e34-4500 •••••••••••• Ao1753 
t AIL Systems, Inc., Eaton Corp., Deer Park, NY 11729 .... .. .. .. • .. .. .. .. . 518-595-3094 
t Alan Industries Inc., Columbus, IN 47202 ........ .. .... .. ............. ... 812-372-8669 
t Alpha Industries, Inc, Woburn, MA 01801 ............................... 617-935-5150 

§t Avantek, Inc., Milpitas, CA 95035-7492 .•.....•..•.........•.•..•...•..•. 408-432-3080 
# BEC Inc./Certified Calibration Labs, Horsham, PA 19044 . . . . . . . • . . . . . . • . 600-523-3808 
tBird Electronic Corp., Cleveland, OH 44139-2794 ....................... 218-248-1200 
tEastem Microwave, BurDngton, MA 01803 .............................. 617-273-4700 
t EMC Technology Inc, Cherry Hill, NJ 08034 .....•.....•...•.....•.... '" 609-429-7800 
§ FEI Microwave, Inc., Frequency Electronics, InC., Sunnyvale, CA 94086 .. 408-732-11860 
§HewIel1-Packard Co, Cupertino, CA 95014 .............................. 600-752-0900 
§ Holeday Industries, Inc., Eden Prairie, MN 55344 ........................ 612-934-4920 

Hyletronics:Utton Industries, UttIeton, MA 01460 •..............•........ 617-486-8911 
t KDIITriangle Electronics, Whippany, NJ 07981 ......................... 201-887-5700 

Lectronic Research Labs., Inc., Camden, NJ 08104 .. . . . . . • . . . . . • . . . . . . .. 609-541-4200 
MACOM,Inc., Burlington, MA 01803 .................................... 617-272-3000 

§t MI A-coM Control Components Dlv, MI A-COM. Merrirneck, NH 03054-4343 
.. . . . • .. .. . .. .. .. . .. . . . . .. . .. .. . . . . .. . .. .. . . . .. .. . .. . . .. .. .... .. .. .. ... 603-424-4111 

§t MI A-coM Omnl Spectra, Inc., WaHham, MA 02254-9101 ............... 617-890-4750 
tMaury Microwave Corp., Cucamonga, CA 91730 ........................ 714-997-4715 
tMicrolab/FXR, Livingston, NJ 07039 .................................... 201-992-7700 
t Microphase, Norwalk, CT 06856 ........................................ 203-888-8000 

Microwave Development laboratories, Natick, MA 0.1760 •.............. 508-655-0060 
tMHec Electronics, Pointe Claire, QUEBEC, CANADA H9R 3X3 .......... 514-694-6688 

North Hills Electronics, Glen Cove, NY 11542 ........................... 516-871-5700 
§ Penstock Engineering Labs, Penstock, Inc., Sunnyvale, CA 94086-4018 

. . . . . • . . • . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . • . . . . . • . . • . .• 408-73Q-03OO;800-PENSTOCK 
Peter Parts & Assocs., Webster. NY 14560.............................. 718-265-2540 

t Premier Microwave, Port Chester, NY 10573 ......................... c... 914-939-8900 
tRlC Electronics, Inc, Mt. Kisco, NY 10549 .............................. 914-241-1334 
t Sage laboratories, Inc, Natick, MA 01760 ...•......••...•...•..•..•...• 508-653-0844 
§ Simpson Electric Co., Elgin, IL 60120 ................................... 708-697-2260 

Sivers IMA AS, Culver City, CA 90230 .................................. 213-308-4248 
t Stock Drive Products, Div. of Designatronics, Inc., New Hyde PI<., NY 11040 , 

. . . .. .. . . . .. . .. . . . . . .. .. • .. .. . .. . . . .. . .. .. . . . . . .. .. .. . .. .. ... 518-328-0200;328-3300 

. §-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 
§t Systron-Donner Microwave Div., Sylmar, CA 91342 ....... . ........ 818-362-9900 
§tTelephonics Corporation/PRO Instruments, Huntington, NY 11743 

................................................................. 516-549-6415/6428 
tTelonic/Berkeley, Berkeley Inds.lnc., Laguna Beach, CA 92652. 714-494-9401 

Texscan Instruments, Texscan Corporation,lndianapolis,IN 46226 ..... 317-545-4196 
Tril~hic, Inc., Indianapolis, IN 46236 ..................................... 800-344-2412 
Tucker Electronics, Dallas, TJ( 75355-1419 ............. 214-346-8800;800-527-4642 

<PUS. Instrument Rentals, Inc., AT&T CapMI Corp., D/FW Airport,.TJ( 75261 
............... 800-874-7123 

t Vectronics Microwave Corp., Middlesex, NJ 08646 . . 908-356-2377 
§ WiHron, Morgan Hill, CA 95037-2809 ................... ................ 408-778-2000 

Detectors, Null - See Indicators, Null (Vol. 0) 

Detectors, Phase Sensitive-2900 - See Vol. 0 

Detectors, Photovoltaic - See Cells, Photovoltaic (Vol. B) 

Detectors, RF-2900 - See Vol. D 

Detectors, Radiation-2900 - See Vol. a 
Detectors, Resistance Temperature (RTDs) - See Thermometers, 

Resistance (Vol. 0) 

Detectors, Standing Wave-2900 - See Vol. 0 

Detectors, Tone-1900 - See Vol, D 

Detectors, Ultr!.wiolet-2900 - See Vol. D 

Detectors, Vacuum-IIiOD - See Vol. a 
Detectors,Vibration -- See Transducers, Vibration (Vol. B) 

Detectors, Video-2900 - See Vol. D 

Detectors, Voliage-2900 - See Vol. 0 

Detectors (MIl), ~R-2440 - See 1/01. B 

Detectors (MIL), Fladar-2440 - See Vol. B 

DIACs-4800 
American Mlcrosemicoll!luctor, Inc., Madise,", NJ 07940. 201-377-9566 .• 11.·2083 

§ Philips ECG.lllorth American Philips Co •• Wmiamspolt. PA 17701, 717-323-4691 
................................................................. 11.0 2118 

Silicon Powe, Cube Corp., Long a .... ch. ell g.~1I05. 213-534-9300 .•••••• S·1582 
§'Te!!COf E!::~rornccl ft:tc., :r.j;~g, n< 7503&, :i4~5GU--;51G " •..•••.•• hlo.2i22-2125 
§ Motorola Semiconductor Prods. Sector, Tempe, P;z 85264 ...... 602-2:44-6900 
§ NTE Electronics, Inc., Blocmfield, NJ 07003 ............................. 201-748-5089 

Raytheon/TAG Semiconductors Ltd., Burlington, MA. 01803 ..... 617-272-3704 (3705) 
Triac Electronic Systems, Inc.. Glendale, NY 11385 ..................... 718-441-4759 

Dials, Instrument. Meta!, PlastiC, etc.-2400 - See Vol. C 

Dials, Turns Counting-2400 - See Vol. C 

Dielectric Heating Equipment-4100 - See Vol. D 

Dielectrics - See Films (Vol. C), Insulation Materials (Vol. C) 

Differentials, Mechanical - See Gears & Gear Mechanisms (Vol. B) 

Digital Panel Meters - See Meters, Panel (Digital) (Vol. D) 

Digital Tape Recorders - See Recorders, Computer Data (Vol. D) 

Digitizers, Audio (50nlc)-2000 - See Vol. 0 

Digitizers, Video-2000 - See Vol. D 

Digitizers, Pencil Follower (Incl. Coordinate & Graphic)-2000 - See 
Vol. a 

Digitizers, Transient & Waveform-2900 - See 1101. 0 

Dimmers, Light - See Controls, Lamp Dimming, Flashing (Vol. 0) 

Diode Arrays (incl. Photo)-3700 - See Vol. B 

Diodes, Avalanche-4800 
American Mlcrosemiconductor, Inc., Madison. NJ 07940. 201-377-9566 •• A02083 

§ Electronic Devices, Inc., Yonkers, NY 10710. 914-965-4400 • • • • • • • • • • • •• A02094 
§ Philips ECG. North Amerjcan Philips Co., Williamsport. PA 17701. 717-323-4691 

................................................................. 11.02119 
t Silicon Detector Corp., Camarillo, CA 93012, 805-484-2884 • • • • • • • • • • • • • S01343 
§ World Products Inc., Sonoma. CA 95476, 707-996-5201 ••••••••••• 11.0 2128-2129 

World Products Inc •• Systems Devices Grp •• Sonoma 95476, 707-996-5201 
................................................................. S01030 

§A E G Corporation, Somerville, NJ 08876-1269 ......................... 908-231-8491 
§Codi Semiconductor, Kenilworth, NJ 07033 .................... : ........ 201-298-0400 
§Continential Device India Li~ed, New Delhi,lNDIA 110028 ....... 536150-53 (4 lines) 
§ Distributor & Special Products, Thomson Consumer Electronics, Inc., Deptford, NJ 08096 

....................................................................... 609-853-2525 
EG&G Optoelectronics, EG&G Canada Ltd. Vaudreui~ Quebec, CANADA J7V 8P7 

......................•..................•........ , . . . . . . . . . . . . . . . . . . • . 514-424-3300 
Hewlett-Packard Co., Cupertino. CA 95014 .. . . . . .. . .. .. . . . . . .. .. ... . . . .. 800-752-0900 

§ Hitachi America, Ltd., Tarrytown, NY 10591 ............................. 914-631-0800 
Keep Precision Standards, Inc., South Plainfield, NJ 07080 .......• 201-757-2220/2277 

Diodes, Germanium-4800 
t M/ A COM Ltd., Bedlordshire, ENGLAND LU5 4SX, England... . . . .. . . .. 44(582)471200 

§4> Micro Quality Semiconductor, Inc., Microsemi Corp., Garland, TJ( 75042 
..................................................................... 214-272-7811 

§t Microsemi Corp., Santa Ana, CA 92704 ................................. 714-979-8220 
§t Microsemi Corp. - Scottsdale. Microsemi Corporation, Scottsdale. P;z 85252 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 802-941-6300 
t Microwave Device Tech .. Lawrence, MA 01843 ......................... 508-688-6000 
§ Mitsubishi Elctrns. America, Inc., Elctrn. Device Grp. Sunnyvale, CA 94086 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408-730-5900 
§t Motorola Semiconductor Prods. Sector. Tempe, P;z 85284 .............. 802-244-6900 

§ NTE Electronics, Inc., Bloomfield, NJ 07003 ...........•................. 201-748-5089 
Philips Components Discrete Products Division. A North American Philips Company. 

Riviera Beach, FL 33404 ............................................. 407-861-3200 
§ Philips Components Discrete Products Div., A North American Philips Co, Discrete 

Semiconductor Group, Slatersville, RI 02876-2078 ................... 401-762-3800 
§ R.F. Electronics, Inc., Irvine, CA 92714-5517 ............................. 714-263-0661 
§ Semikron,lnc., Hudson, NH 03051-0066 ........•.....• 603-883-8102;1-800-258-1308 

§t Serntech, Newbury Park, CA 91320 .................... .. .. ... .. .. . .. ... 805-498-2111 
§Solid State,lnc., Bloomfield, NJ 07003 .................................. 201-429-8700 
t Solid State Devices, La Mirada, CA 90638 .............................. 213-921-9660 

§t St-Semiconductors of Indiana, Inc.. Bloomington, IN 47402-0609 ........ 812-332-1435 
fTexas Optoelectronics, Inc., Garland, TX 75042 ........................ 214-487-0085 
tVoHage Multipliers,lnc., Visalia, CA 93291 .............................. 209-651-1402 

Diodes, Backward-4800 
American Microsemiconduclor, Inc., Madison. NJ 07940, 201-377-9566 •• A02083 

§ Distributor & Special Products, Thomson Consulfl8{ Electronics, Inc.. Deptford, NJ 08096 
....................................................................... 609-853-2525 

§t FEI Microwave, Inc., Frequency Electronics, Inc .• Sunnyvale. CA 94086 .. 408-732-0880 
§t Germanium Power Devices, Andover, MA 01810-3065 . . . . . . . . . . . . . . . . . . 508-475-5982 
t Microphase, NOIwalk, CT 06856 ........................................ 203-866-8000 
§ Relay Specialties, Oakland, NJ 07436 ................................... 201-337-1000 
tSolid Slate Devices, La Mirada, CA 90638 .............................. 213-921-9680 

Diodes, Breakdown - See Diodes. Avalanche (Vol A) 

Diodes, Chip, Unpackaged-4800 
American Micrcsemiconduclor, Inc .• lllledison. NJ 07940. 201-377-9566 •• A02083 

t Silicon Detector Corp., Camarillo. CA 93012.805-484-2884 ••...••• e'1342-1343 
§t Allegro MicroSystems, Inc.. formerly Sprague Semiconductor Grp., Worcester. MA 01605 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • .. 508-795-1300 
Alpha Industries, Inc., Woburn, MA 01801 ............................... 617-935-5150 
Bosch, Robert, Corp. Broadview. IL 60153 .............................. 708-865-5200 

§ Codi Semiconductor. Kenilworth, NJ 07033 .......................•..... 201-298-0400 
t Dionics, Westbury, NY 11590 ........................................... 516-997-7474 
§Electronic Devices,lnc., Yonkers, NY 10710 ............................ 914-965-4400 

~t FE! Microwave, Inc., Frequency E!ectronics, inc. Sunnyvals, CA :;4000 .. 408-732-0880 
Generallnstrumen~ Power Semiconductor Diy .• Hicksville, NY 11802 ... 516-933-3333 
General Semiconductor Ind., Inc., Square D Company, Tempe, P;z 85281 

· . . . . . . . . . .. . . .. . . . . .. . . . . .. . . . . . . . . . ... . . . .. . .. . .. .. . . .. . .. . .. .. . . . .•. 802-968-3101 
tHy-Tec Industries, Div. ofTopa Industries, Inc., Shoreham, NY 11786 ... 516-924-8686 
tM/A COM Ltd., Bedlordshire, ENGLAND lU5 4SJ(, England ...........• 44(582)471200 
'" Micro Qual~ Semiconductor, Inc., Microsemi Corp., Garland, TJ( 75042 

· ......................................................... , . ... . . . . . .•. 214-272-7811 
t Microsemi Corp., Santa Ana, CA 92704 ...............................•. 714-979-8220 
§ Microsemi Corp. Colorado, Microsemi Corp .• Sroomfield, CO 80020 ..... 303-469-2161 

§t Microsemi Corp. - Scottsdale, Microsemi Corporation, Scottsdale, P;z 85252 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 602-941-6300 

t Microwave Device Tech., Lawrence, MA 01843 ...........•............. 508-688-6000 
Motorola Semiconductor Prods. Sector, Tamps, P;z 85284 ............•. 602-244-6900 
MSI Electronics, Inc., Woodside, NY 11377 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 718-672-6500 

§t Penstock Engineering Labs., Penstock, Inc.. Sunnyvale, CA 94086-4018 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-73o-D3OO;800-PENSTOCK 

t Power Technology Components, A Diy. of Microsemi Corp., Torrance, CA 90501 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . 213-534-3737 

§ Semikron, Inc.. Hudson, NH 03051-0066 ............... 603-883-8102;1-800-258-1308 
Shindengen America Inc., Westlake V~ CA 91381 ....................... 800-634-3654 

t Silicon Sensors, Dodgeville, WI 53533 ............................. ;.... 808-935-2707 
t Solid State Devices, La Mirada, CA 90638 .............................. 213-921-9660 

SoHec Corp., San Femando, CA 91340-1597 . . . . . .. .. .. .. 818-365-0800;800-423-2344 
tTeledyne Crystalonics, Teledyne Industries, Inc., Cambridge, MA 02140 

....................................................................... 617-491-1670 
Texas Optoelectronics,lnc., Garland, TJ( 75042 ......................... 214-487-0085 

§Zetex, Inc., Zetex pic., Commack, NY 11725 ............................ 516-543-7100 

Diodes, Electroluminescent (Radiating)-4800 
Shokei Far East Ltd •• Peekskill. NY 10566. 914-736-3500 ••••••••••••••• a01187 

§A E G Corporation, Somerville, NJ 08876-1269 ......................... 908-231-8491 
§ Distributor & Special Products, Thomson ConsuIll8l' Electronics, Inc., Deptford, NJ 08096 

.. . .. . . . . . . . . . .. . . . . . . . . . . .. .. .. . .. . . . .. .. . .. .. .. .. .. .. . . .. . .. .. . .. .... 609-853-2525 
§ Hewlett-Packard Co. Cupertino, CA 95014.............................. 800-752-0900 

§t Leecrait Mfg., Long Island Cily, NY 11101 ......... ..................... 718-392-8800 

Diodes, Frequency Multiplier-4800 
§Alpha Industries, Inc., Woburn, MA 01801 ""'" ........................ 617-935-5150 
#BEC Inc./Certified Calibration Labs, Horsham, PA 19044 ................ 800-523-3808 
t California Eastern Labs. Inc., Santa Clara, CA 95056-0964 .............. 408-998-3500 

§t FEI Microwave, Inc., Frequency Electronics, Inc., Sunnyvale. CA 94086 .. 408-732-0880 
t M/ A COM Ltd., Bedfordshire, ENGLAND LU5 4SJ(, England ..... ; . . . . .. 44(582)471200 
tMicrowave Device Tech., Lawrence, MA 01843 ..........•.............. 508-688-6000 

Motorola Semiconductor Prods. Sector, Tempe, P;z 85284 .............. 602-244-6900 
Semtech, Newbury Park, CA 91320 . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . • . .. 805-498-2111 

Diodes, Germanium-4800 
American Microsemiconductor. Inc.. Madison, NJ 07940. 201-377-9566 • • A02083 
Diodes Inc., Chatsworth. CA 91311, 818-882-41120;800-621-1178 •••••••• 11.02093 
Shokal Far East Ltd... Peekskill, NY 10566. 914-736-3500 ••••••••••••••• S01187 

EEM 1991 i-Product SOld through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller 



Diodes, Germanium-4800 (Cont'd) 
Applied Components, AC Interface, Rancho Santa Margarita, CA 92688 

714-85&-94ss 
~~·~~dc;;~·j.i~~·NY:l;:'ii8·::::::::::::::::::: ·516-435-1110 

§ Codi SemIconductor, Kenilworth, NJ 01033 ........................... .'. 201-298-0400 
§ Dlstribu10r & Special Products, Thomson Consumer Elec1ronics, Inc., DepIIord, NJ 08096 

• • • . • . • • • .. • • • • • • .. • • . . • • . . . . . • • .. . . . • . . . . . . . . . • . • . . . . . . . . . . • . • . . • . . • • • 609-853-2525 
t EG & G Judaon, Montgomeryville, PA 18936 .. .. .. .. .. .. .. .. .. .. .. . .. ... 215-36&-6900 

§t Fe MicroWave, Inc., Frequency Electronics, Inc., Sunnyvale, CA 94086 .. 408-732-0660 
§ InIema1iOnaI Compon8nts Corp., Melville, NY 11747 .................... 516-293-1500 
§ InIemaIionai Diode, Harrison, NJ 07029 •.....•....•••.•.......•...•..•.. 201-482-6518 

ISL Products Inn Ltd., Syosset, NY 11791-6093 ........................ 516-937-3475 
SLaubeTechnology, Woodland Hills, CA 91367 .......................... 8111-703-1188 
t Microphase, Norwalk, CT 08856 ........................................ 203-886-8000 

Mouser EIec1ronics, Mansftefd, TX 76063 ............................... 800-346-6873 
§ NTE Elec1ronics, Inc., Bloomfield, NJ 07003 •......................•..•.. 201-746-5069 
S Philips ECG, North American Philips Co. Williamsport, PA 17701 ....•.. 717-323-4691 
SR.F. Elec1ronics, Inc., irvine, CA 92714-5517 ............................. 714-263-0661 

ScIentific Instruments, West Palm Beach, FL 33407 ••.......•.•......•.. 407-881-8500 
§Semiconductor T~hnology,lnc., Stuart, FL 34997 .•....•.....•..••..... 407-283-4500 
§ Solid State, Inc., Bloomfield, NJ 07003 .................................. 201-429-8700 

Diodes, Gunn-4800 
§AIpha Industries, Inc., Woburn, MA 01801 ............................... 617-935-5150 

MACOM, Inc., Burlington, MA 01803 ..................................... 617-272-3000 
tWA COM Lid., Bedfordshire, ENGLAND LU5 4SX, England ............ 44(562)471200 

Marconi 1nstrumen1s, AUendale, NJ 07401 ....•.••.•.•..•..••.•..•...... 201-934-9050 
t Microwave Davice Tech. Lawrence, MA 01843 ......................... 506-686-6000 

Diodes, High Voltage (1,000 Volts & Over)-4800 
AmerIcan Mlcl'088mlconductor,lnc., Madl8Ol'l, NJ'07940, 201-377-9566 •• A'2083 

§ CoIlmer Samlconductor, Inc., Dallas, TX 75244, 800-527.0251;214-233-1569 
.. .. .. • .. • .. .. .. • .. • • • • • • • •• .. • • .. . .. .. • • • .. • .. .. • • ...... A'2085, D'1659 

Electronic DevIces, Inc., Yonkers, NY 10110, 914-965-4400 • • • • • • • • • • • •• A'2OM 
§ Frol'l\ler Electronics. Chatsworth. CA 91311. 818-709-eaas ............. A·1206 
§ Ute-On Inc.. Mllpltaa. CA 95035. 408-946-4873 •••••••••••••••••••••••• A'2098 

Philips Components Discrete Produc1a Division. A North American Philips 
Company. Riviera Besch. FL 33404.407-8111-3200 •••••••••••••• A'2110-2112 

§ PhlHps ECG. North American !'hlDps Co.. WilHam_port. PA 17701. 717-323-4691 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A'2119 

§ Powa18X, Weallngho ...... GE. Mltaublahl; Youngwood. PA 15697. 412-925-7272 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A'2117 

§ Silicon Power Cuba Corp •• Long Baach. CA 90805. 213-834-9390 ••••••• B'1582 
tVoltaga Multlpllars.lnc., VI_Ha. CA 93291. 209-851-1402 •••••••••••••• A'2127 
§ Wood Prodilc1a Inc.. Sonoma. CA 95478. 707-996-5201 ••••••••••• A'2128-2129 

Wood Produc1a Inc •• Syatams Davlces Orp.. Sonoma 95478. 707-996-5201 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• B'103O 

§Alpha Industriee, Inc., Wobum, MA 01801 ............................... 617-935-5150 
§tAydln Corporation (West). San Jose, CA 95119-1371 ................... 408-629-1100 
§C-S EIec1ronic Sales, Inc., Frankfort, IN 46041 ........................... 317-659-1874 

Diodea Inc.. Chatsworth, CA 91311 ... . .. • .. .. . .. .. • .. ... 816-682-4920;800-821-1178 
§ Dislribu10r & SpecIal Products Thomson Consumer EIec1mnics, Inc., Deptford, NJ 08096 

.. .. . .. .. .. . . . .. . .. . .. . . .. . .. .. .. . . .. . .. .. .. .. .. .. . . . .. .. .. .. .. . .. . . . .. 609-853-2525 
§Hi1achi Amarics, Ltd., Tarrytown, NY 10591 ............................. 914-831-D600 
t HV Component Associates Inc.. Farmingdale, NJ 07727 ................ 906-93&-4499 

International Componen1s Corp., MeMl1e, NY 11747 .................... 516-293-1500 
§lnIemalionai Diode, Harrison, NJ 07029 ................................. 201-482-6518 
§ ln1ematlonal FIecIlfier Corp.,EI Segundo, CA 90245 ..................... 21'3-772-2000 

§tK & MElectronIcs, W. Springfield, MA 01089 ............................ 413-781-1350 
~MIcro Qualty Semiconductor, Inc. Microsemi Corp., Garland, TX 75042 

....................................................................... 214-272-7811 
§t Microseml Corp., Santa Ana, CA 92704 ................................. 714-979-8220 

§Microseml Corp. Colorado, Microsemi Corp., BrOOmfield, CO 80020 ..... 303-469-2161 
Motorola Semiconductor Prods. Sec1or, Tempe. AZ 85284 .•.....•..•..• 802-244-6900 

§ NTE Elec1ronics, Inc., Bloomfield, NJ 07003 •......•......•.•.......•...• 201-746-5089 
§ Philips Components Discrete Products Div. A North American Philips Co, Discrete 

Semiconductor Group, Slatersville, AI 02876-2078 ..••.•............. 401-782-3800 
Pmmax-Johnton ElecIronic Corp., Irvine, CA 92714 ..................... 714-975-1245 

§ RF. Electronics, Inc., Irvine, CA 92714-5517 .. .. . . . .••. . .•.•. . .. .•..•. ... 714-263-0881 
§ Semiconductor Technology. Inc., Stuart, FL 34997 ..•.....•.....••..•... 407-283-4500 
§SamiIo'on, Inc., Hudson, NH 0305Hl066 .....••••...... 803-883-8102;1-800-258-1308 

§t Serntech, Newbury Park, CA 91320 .. .. .. .. .. .. . • .. .. . .. .. .. .. .. • . . . .... 806-498-2111 
Shindengen America Inc., Westlake VI, CA 91361 ......•.•..........•••. 800-634-3654 

§ Solid State, Inc., Bloomfield, NJ 07003 .. ".............................. 201-429-8700 
§tSolld Slate Devices, La Mirada, CA 90636 .............................. 213-921-9660 
§t Solilron Devices, Inc., Sarniconductor Group, Riviera Beach, FL 33404-9978 

· .•.. . ..•. . •.• ... .. ..•.••• . .. . •. ... .. ... .. . .. .••.. .. . . .. 407-846-4311 ;800-8II6-8763 
§tSt-Semiconductors ollndlane,lnc., Bloomington, IN 47402-0609 ........ 812-332-1435 

Victoreen, Inc., Solon, OH 44139-3395. . . . . . • . . . . . . • . . . .. 216-246-9300;216-246-9043 

Diodes, Hot Carrier-4800 
§Alpha Industriee, Inc., Wobum. MA 01801 ............................... 617-935-5150 

§t FEI MicroWave, Inc., Frequency EIec1ronics, Inc.. Sunnyvale, CA 94086 " 408-732-0880 
§ Hewlett-Packard eo.. Cupertino, CA 95014 . .. .. • .. .. . .. . . . .. .. .. . .. .. ... 800-752-0900 

§t Microsemi Corp. - Scottsdale, Microsemi Corpora11on. Scottsdale, AZ 85252 
· .. . . .. • .. .. . .. .. • .. . .. .. .. . .. .. .. . . .. .. . . . .. . .. .. . .. . . .. .. .. .. .. .. .. .• 602-941-6300 

Diodes, Impatt-4800 
t California Eastem Labs. Inc., Santa Clare, CA 95056-0964 ....•...... ,.. 408-986-3500 

Hewlett-Packard Co, Cupertino, CA 95014 .••..... '" .. .. .• • . .•.. .. . .... 800-752-0900 
tM/A COM Lid., Bedfordshlre. ENGlAND LU5 4SX, England •..•........ 44(582)471200 
t Microwave Davice Tech., Lawrence, MA 01843 ....•••. ;................ 506-686-6000 

Diodes, Infrared-4800 
§ Ute-On Inc •• IiIIllpitaa. CA,95035. 408-946-4873 •••••••••••••••••••••••• B'1092 
§ Optak Technology Inc .• Carrollton. TX 75008. 214-323-2200 •••••••••••• B'1333 
§Sharp Electronics Corp.. Mlcroe:actronlcs Grp •• Camaa. WA 98706, 206-834-2500 

• •• '. • • • • • .. • .. • • • • • • • • • • • • • ... • • • • • • • • • • • • • •• • • • • • • • • • • .. • • • • • • • •• B'134O 

PRODUCT INDEX & DIRECTORY 
Shokai Far East Ltd •• Peekeklil. NY 10588. 914-736-3500 ••••••••••••••• B'1187 
II Stanley Co. INC.. Stanley Electric Co. LTD •• irvine. CA 92714. 1-900-LED-LCD1 

............................................................. B0 1198.1199 
A.C. Interlace Inc., Rancho Santa Margarita, CA 92688 .••......•••....•. 714-85&-1886 

§A E G CorporaIioI\ Telefunken Semiconductors Div, Somerville, NJ 08976-1269 
..•. .. . .. .. ... .•.. .. .. . . . ..•.. . . . .. ..•..•.. ...••. . ... .•..•..• . .•.. . .••. 201-231-9300 

BT & 0 T8chno1ogies, Wilmington, DE 19803 •..•..•...•..••.•.....••... 302-479-0300 
§tCodenoIiTechnoIogyCoop., Yonkers, NY 10701 ........................ 914-965-6300 

t Computer Optical Products, InC., Sub. 01 Hathaway Corp, Chatsworth, CA 91311-6910 
..•...............•.•...•.....•............•..•...•..•...•..•..... :.... 816-682-0424 

t EG & G Judson, Montgomeryville, PA 18936 ... .. .. .. .. .. • .. • .. .. .. .. .. . 215-368-6900 
EverrlQht - USA, Glendora, CA 91740 ....•.....................•.....•.. 213-697~5067 

t Gilway Technical Lamp, Woburn, MA 01801 ............................ 617-935-4442 
tLedironics, Inc., Torrance, CA 90505 .................................... 213-549-9995 
§ Lumex Opto/Components, Inc., Palatine, IL 60067-6955 .......•......... 706-359-2790 
§MarkIech International Corp., laIham. NY 12110 ........................ 518-786-6591 
§ Micro Lamps, Inc., Batavia, IL 60510-1420 .............................. 706-879-0900 
§ Mitsubishl· EIcIm8. America, Inc., Elctm. Davlce Grp. Sunnyvale, CA 94086 

. ....................................................................... 408-730-5900 
MQlomia Semiconductor Prods. Sector, Temps, AZ 85284 .............. 602-244-6900 

t Opto Diode Corp., Newbury Park, CA 91320 ............................ 805-499-0335 
§ Opto Technology, Inc., Wheeling, IL 60090 .............••......•.•...•.. 708-537-4277 

Ortel Corp., Alhambra, CA 91803 .. .. . .. .. . . . . .. . .. . . .. .. .. . .. . • .. .. .. ... 816-281-3636 
R.F. Elec1ronics, Inc. Irvine, CA 92714-5517 .•... ,....................... 714-263-0881 

§Sanyo Semiconductor Corp., Allendale, NJ 07401 ....................... 201-825-8080 
Senior Inds., Inc., Wood Dale, IL 60191 .................................. 312-350-1800 
Siemens Components, Inc., Spacial Products Div., Iselin, NJ 08830 . . . . .. 201-321-3400 

t Silicon Detector Corp., Camarillo, CA 93012 . .. . .. .. .. .. . . . .. .. .. . . . . .... 805-484-2884 
t#Speclrum Davices, Sugar Land, TX 77476-2420 ........................ 713-242-6417 
tTexas ClptoeIec1ronics, Inc.. Garland, TX 75042 .........•..•....••...... 214-487-0085 

Warnco, Inc., Fountain Valley. CA 92708 ..•............•............•... 714-545-5560 
§Zete", Inc., Zetex pic.. Commack, NY 11725 ............................ 516-543-7100 

Diodes, Laser-4800 
RDhm Corporation. Rohm Electronics Division. Antioch. TN 37013. 615-641-2020 

• .' •••••••••••••••••••••••• :. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A'212O-2121 
§ Sharp Electronics Corp.. Microelectronics Grp., camas, WA 9871\8. 208-934-2500 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••• '" •••••• 8·1340 
Shoke; Far Eeat Ltd •• Peekskill. NY 10566, 914-736-3500 ••••••••••••••• B.1187 

§A E G Corporation, Somerville, NJ 08976-1269 ................. , ....... 906-231-6491 
§AT&T Microelec1ronics, Allentown, PA 18103 .................. 1-800-372-2447;ln Can: 

1-800-553-2446 
BT & 0 T8chno1ogiee, Wilmington, DE 19803 •.....................•.... 302-479-0300 

to. O. Industriee, Aochester, NY 14623 .................................. 716-359-4000 
EG&G Optoelec1ronics, EG&G Canada Lid.. Vaudreuil, Quebec, CANADA J7V 8P7 

· .•..• . . . . .. .. .• . .•. •... •..•.. . . . .•.. ..... .•. . •• . ... .. ... •. .. . .. . ... ... 514-424-3300 
§EXFO EO. Engineering, Quebec City, Quebec, CANADA G1N 3Y2 ...... 416-663-0211 

§tLaser Diode, Inc., Morgan Crucible, New Brunswick, NJ 06901 .•........ 201-249-7000 
§Marktech International Corp., laIham, NY 12110 ........................ 516-786-8591 
tMe11es Griot Inc., Irvine, CA 92714 ....•........•....... , •..••.......... , 714-261-5600 
§ Mitsubishi Elc1rns. America, Inc., EIctrn. Device Grp, Sunnyvale, CA 94086 

· • . . . . . . . . • . . . . . . • . . • . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . .. 408-730-5900 
§NEC EIec1ronics, Inc., Mountain View, CA 94039 ........................ 415-960-6000 

Optima Precision, Inc., West Linn, OR 97068 ..•.......... 800-544-4118;503-638-2525 
Oriel Corp., Stratford, CT 06497-0672 .................. ,................ 203-377-8282 
Ortel Corp., Alhambra, CA 91803 . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . • . . . • . . . . . 818-261-3836 

§Sanyo Semiconductor Corp., Allendale, NJ 07401 ....................... 201-825-8080 
SoHec Corp., San Femando, CA 91340-1597 ............. 818-365-01100;800-423-2344 

§ Sony Component Products Co, Samiconductor Division, Cypress, CA 90630 
....................................................................... 714-229-4197 

Diodes, Light Emitting (LEDs)-3700 - See Vot. B 

Diodes, Limiting-4800 
§ World Produc1a Inc., Sonoma, CA 9547&, 707-996-5201 ••••••••••• A-2128-2129 

World Produc1a Inc.. Systams Devices Grp.. Sonoma 9547&. 707-996-5201 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• B'103O 

§Alpha Industries, Inc., Woburn, MA 01801 ................... ,........... 617-935-5150 
Central Semiconductor Corp., Hauppauge, NY 11788 ................... 516-435-1110 

§ Codi Semiconductor. Kenilworth. NJ 07033 ............................. 201-296-0400 
§t FEI Microwave, Inc., Frequency EIec1mnics, Inc., Sunnyvale, CA 94088 .. 408-732-0880 

Hewlett-Packard Co. Cupertino, CA 95014 .... • .. .. . .. • .. .. . .. .. .. .. .... 800-752-0900 
tM/A COM Ltd., Bedfordshlre, ENGLAND LUS 4SX, England ............ 44(582)471200 
t Microphase, Norwalk, CT 06856 ........................................ 203-866-8000 

§t Microsemi Corp. - Scottsdale, Microserni Corporation, Scottsdale, AZ 85252 
.. . . .. . .. .. .. .. .. .. .. . . .. .. .. .. . . . .. . .. . .. . .. .. . . .. . . .. . . . . • .. .. . .. . . .. 602-941-6300 

§t Motorola Semiconductor Prods. Sector, Tf3IT1l8, AZ 85284 •.•....••••..• 602-244-6900 
§t Penstock Engineering Labs, Penstock, Inc., Sunnyvale, CA 94086-4018 

· . . . . . . . • . . . . . • . . . . . • . . . . . . . . . . . . . . • • . . • . . • . . . . • . • • . .. 408-730-0300;800-PENSTOCK 
§Schauer Manulecturing, Cincinnati, OH 45242 .......................... 513-791-3030 
§ Semiconductor Technology. Inc., Stuart. FL 34997 ......•..•.....• ,..... 407-283-4500 

§tTeIedyne Crystalonics, Teledyne Industries, Inc., Cambridge, MA 02140 

Diodes, Liquid Crystal (LCDs)-3700 - See Vot. B 

Diodes, Matched Pairs-4800 

617-491-1670 

American Mlcrosemlconductor. Inc.. Madison. NJ 07940, 201-377-9566 •• A'2083 
ELMA Electronic Inc.; Fremont. CA 94538. 415-656-3400 ••••••••••••••• C'1584 

§ Powarex. Westinghouse. GE, Mltaublahl. Youngwood. PA 15697. 412-925-7272 
• ................................................................. Ao2117 

§ Teccor ElectroniCS, Inc.. Irving, TX 75038. 214-580-1515 •••••••••• A'2122-2125 
§A E G Corporation, Somerville, NJ 08876-1269 ......................... 908-231-8491 

§t Alpha Industriee, Inc., Wobum, MA 01801 •••••..•..••...•.••••.....••... 617-935-5150 
Codi Semiconductor, Kenilworth, NJ 07033 ... ,......................... 201-296-0400 

t Dionlca, Westbury, NY 11590 ........................................... 516-997-7474 
§t FEI Microwave, Inc., Frequency Electronics, Inc., Sunnyvale, CA 94086 .. 408-732-0880 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added ReselJer EEM 1991 



PRODUCT INDEX & DIRECTORY 
§ Hewlett-Packard Co, Cupertino, CA 95014 ........... 800-752-0900 

§t Honeywell Microswitch Div., Richardson, TX 75081 .... 214-470-4271 
§International Diode, Harrison, NJ 07029. 201-482-6518 
t MI A COM Ltd., Bedfordshire, ENGLAND LUS 4SX, England. 44(582)471200 
t Microphase, Norwalk, CT 06856 . . . . . . . . . . . . . 203-866-8000 

§tMicrosemi Corp., Santa Ana, CA 92704 ............ 714-979-3220 
§t Microsemi Corp. - Scottsdaie, Mic(Qsemi Corp.oration, Scottsdale. A? 85252 

.............................. " ...................................... 602-941-6300 
§t Motorola Semiconductor Prods. Sector, Tempe, AZ 65284 .. 602-244-6900 

MSI Electronics, Inc., Woodside, hlY '11377 ..... 718-672-6500 
§ Optek Technology Inc., CarrolRon, T'( 75006 . 214-323-2200 
§ Philips ECG, North American Philips CAl., Williamspo~ p,., 177Gl 717-323-469'1 
§Semicoa, Costa Mesa, CA 92626 ................ 714-979-1900 
§ Semiconduc\or Technology, Inc., Stuart, FL 3499;' 407-283-4500 
tSemtech, Newbury Park, CA 91320 ...... B05-498-2'll1 
tSolid State Devices, La Mirada, CA 90638 213·921-SS3C 

§t Salitron Devices, Inc., Semiconductor GI'OUp, Rivism Beach, FL 33404-9978 
.................................... .............. 407-848-4311 ;800-886-8763 

§ St-Semiconductors of Indiana, Inc., Bloomington, IN 47402··0609 .' B 12-332-143;; 
§tTeledyna Crystalonics, Teledyne Industries, Inc., Cambridge, MA 02140 

Toka America, Inc., Mt P,osp"~, IL 60056 . 
t Voliage Munipliers, Inc., Visalia, CA 93291 

Diodes, Matched Quads-48\1iJ 

617-49H570 
7()8-297-0070 
209-651--1402 

ELM ... ':jeel,,,nie 'nc., fremonl. GA 94538, 415-656-34011 .. . ... '::0'1584 
§A E G Corporation, Somerville, NJ 013876-1269 ... 908-231-8491 
§Alphalnduslries, inc., Woburn, MA 01801 ... 6'17-935-5150 
tDionics, Westbury, NY 11590... .. .... ....... .. ....... .... 516-997-74'74 

§t FEI Microwave, Inc" Frequency Electronics, Inc., Sunnyvale, CA 94086. 4.08-732-0880 
§ Hewlett-Pacl<aId Co., Cupertino, CA 95014 800-752··0900 
§ International Diode, Harrison, NJ 07029. 2O'\-4tl2-6518 
t Microphase, Norwalk, CT 06856 . . .. 203-366-8000 

§t Micl'Osemi Cmp. - Scottsdale, Microseml Corporation, Scottsdale, f.",z 852b2 
. . . . . . . . . . . . . . . . . . . . . . . $02-941-6300 

UhS! Ekx:~nJHk::i, j(rG., ~;VoodsiQ~, Nr' ;-IJ:'7 J'Hl-G7"2-GFjOu 
§t Penstock f:nginoor!llg Labs., ?.gns~od" lnc" SL'nnvvaie, CA 940B&·401 B 

. , . " ............ , . . . . . . . . . .. 4Oil-73Q-()300:Ar;;;'PENSTCK:K 
§ Philips EGG, North American Philips en., Wiiliamsport, PA '17'101 717-323·469'1 
§ Semiconductor Technology, Inc., Stuart, Fl :>4997 407-283-4500 
t Semtech, Newbury Park, CA 91320 605-496-2111 
tSolid State Devices, La Mirada, CA 90538 ...... 213-g21-00fiO 

§t Solitron Devices, ~Ilc., Semiconduc;tor G!'Oup, Riviera Beaetl, FL 3~i4·a4~[l978 
................................. c ......... "....... 407-846-4311 ;800-881:1-<1163 

Sl.-Semiconductors 01 Indiana, Inc., Bloomington, IN 47402 .. 060[< ... 812-332-1435 
ill' Teledyne C'Yslaionic., Teledyne Industries, inc., Cambridge, MA (J2140 

t Vanage Multipliers, be., Visalia, C!-. 93291 ... 

Diodes, Microwave Dctectof".:j·($(JO 

S·i-T-t~,;;-;·,·)t)'l0 

2OB-65.-140? 

Elcom Syslems, Inc •• !l",,~ Rat"", Flo :l34!ii, ~07-QrJ4 .. i·174 •.•••.•.•••.. A'11~7 

§tAlpha Industries, Inc., Woburn, MA 011101 ............................. 617-935-5150 
§t FEI Microwave, Inc., Frequency Electr.onics, Inc., Sunnyvale, CA 94086 .. 408-732-0880 

§ Hewlett-Packard Co" Cupertino, CA 950'14 ........ 800-752-0900 
MACOM, Inc., Burlington, MA 01803 ............... oc .. oc,.. 51'1·~72-30()O 

t MI A COM ltd, Bedfordsnire, E~IGLAi'>lD !.US 48:<, England.. ......... 44(582)471200 
t Microphase, Norwalk, aT 06656 .... , ......... ,.,. 203-866-8UOO 
t Microwave Device Tech., Lawrence, MA 01843 ......................... 508-688-6000 

§t Penstock Enginearing Labs.. Pensle'ol, IIlC", Sunnyvale, CA 94000-4018 
......................... " ................ " . . . . .. . . . . .. 4C8-73Q-0300;80()-PENSTOC:< 

Peler Parts & Assocs., Webster, NV 14580 .' . . . . 7'16-265-2540 
§Shindengen America inc., Wosti3i<e Vi., CA 91361 ...................... 000-634-36M 

Diodes, Microwave Mixer-4BCO 
§t Alpha Industries, Inc., Woburn, IVJ\ 01801 .............................. 617-935-5150 
t California Eas1am Labs. Inc., Santa Clara, CA 95056-0964 .... " ... , .... , 408-988-3500 

§t FEI Microwave, Inc., Frequency Electronics, Inc, Sunnyvale, GA 94086 .. 406-T32-0880 
§ Hewlett-Packard Co, Cupertino, CA 95014 ................... ,. .. . . .. ... 8O()-752-0900 

MACOM, Inc., Burlington, MA 01803 ................ ,................... 617-272-3000 
tM/A COM Ltd., Bedfordshire, ENGLAND LU5 4SX, England ............ 44(582)471200 
t Microphase, Norwalk, CT 06856 ....................................... 203-866-8000 
tMicrowave Device Tech., Lawrenr.e, MA 01843 ... . ..... , .. 508-688-6000 

§t Penstock Engineering Labs., Penstock, inc., Sunnyvale, CA 940~S-4018 
, ........ ,.,........................................... 40B-730-0300;80Q-PENSTOCK 

Pater Parts & Assocs., Webster, NY 14580 . . . . .. . .. . . . .. . .. . .. .. .. ... ,. 718-265-2540 
Shindengen America Inc, Westlake VJ., GA 91361 ., c ••••••••• , • • • • • • • • •• 80<:-634-3684 

Diodes, Noise-41300 
tMDF Products Inc., Danbury, CT 08811, 203-7~3-3579 ..........•....•. 0·1293 
t Noise Com Inc., Paramus, NJ 07652, 201-261-8797 , ...•.. Ao 1821,0-1304-1305 
§Alpha Industries, Inc., Woburn, MA 01601 ............................... 617-935-5150 
t Koep Precision Standards, Inc., South Plainfield, NJ 07080 ........ 201-757-2220/2277 
§ loral Microwave-FS~ Semiconductor Div., Chelmsford, MA 01824 

................................. ,,. .... , .................... , ... 508-256-4113/8101 
§t Microsemi Corp. - Scottsdale, Mierasemi Corpora1ion, Scol!sclale, AZ 65252 

................ " ................... ,. . . . . . .. . .. . . . . . . . . . .. . .. .... .... 602-941-11300 

Diodes, Photoelectric-3700 - See 1I'0/. B 

Diodes, PII\I-4800 
t Centron!c, Inc., The lIto'llan Crucible Company, Spec. MSilI .. & Tech DiViSion, 

Newbury Park, CA 91320-1702,805-499-5902 •..•• , .•••.•.•..•••.•.. 0 0 1322 
§ EG & G VacteI:, St. louis, MO 63132, 314-423-4900 ....•..••....••.••.• 0 0 1319 

Mini-Circuits Lab., Brooklyn, NY 11235-Il003, 718-934-4500 •.•••••.•• ,. Ao1753 
NEe ElectroniCS, Inc., Mounlsin View, CA 94039, 415-980-8000 

............................................ ,..... 5'1324-1325,1328-1331 

Diodes~ Schottky-4800 
§ Sltsrp Electronics Corp., ""Icreelectronies Grp., CII"'as, WA 98706,206-834-2500 

.......... , ..... , ........ , .. ' •..• , •• ,',., ........ , •.• "., ........ 9·1341 
Shokai Far East lid., Peekskill, NV 10566, 914-736-3500 ••...•...••.... !ll.1181 

t Silicon Detect"" Ca,p., C.marillo, CA 9:1012, 8054114-2884 •....... 8-1342··1l143 
! II:ltanle:~ Co. !MC., Stanley Electric Co. L1O., IOVine, CA 9271.11, HlllO-LED-LCD1 

....... , ............... , ................................ , .. II-HIIS,11M 
Aborn Electronics Inc., San Jose, CA ~~5131 Anr ..... 43G-Fl!fl~ 
AC.lnterface Inc., Rancho Santa ~Aargarila, CA 92668 ........... 714-858-1666 

§ A E G C.orporation, Somerville, NJ 08676-1269 ............... , ... ,.,.,. 908-231-8491 
§ A E G Corporation, Telefunken Semiconductom Div., SomflfViIle, N,r 0887&-1269 

............... , _......... ...... ..... . ... 201-231-8300 
§Alpha Industries, Inc, Wobum, MA elfe1 ..... , .. 
~ AT<I'.T Microelectronics, Allentown, PA 18103 

..... , ............ 617'-98.5-5150 
....... H1Q0-372-2447;ln Can.: 

1·800-553-2443 
ST 1\ D Technologies, Wilmington, DE 19803 . . ....... 302-479-0300 
::=G&G Oploeiecirunics, E'3&G canada Ud>, Vaudreuii, C:uatl6C, CANADA J7V ap7 

........ ., ..... .,......... 514-424-3300 
§t FEI Microwave, Inc., Frequency EI"lCtronics, Inc .• S'Jnnyvale, CA 94086 .. 406·73~·OsaO 

§ Hewlelt·Packatd Co., Cupertino, CA 95014 . . . . . . . . . . . . . . . . . 80l}752-0000 
§ Loral Microwavl3-FSI, Semiconductor Div., Chelmsford, MA 018?i~ 

50g..25!,)-411~/0101 

MACOM, lnc., Burlington, MA 01803 .. 611"::!72-3Ot..'O 
t M! A COM ltd, f3erJfordshire, [~lG!.A~JD LUS 4S)(, England. . . . . . .. ... 44(582)471200 
-rMicfo'f.I~ve Device Tech., lawrellC8, rvtt\ 0181..3 .... , ...... 508-608·6000 
§ Mitsubishi Elctrns. AmArica, Inc:., F.lctm. D~lJirA (~\1l, S!..!"!1Y'.o"eJe, c.~ 940B6 

. . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . .. . . .. .. . .. . .. .. . .. . . .. 408-73(>rSOOO 
§ Optek "fechnology Inc., GarrolHon, TX 75006 ............................ 214-323~2~00 

§ t Penstock Engineering labs, Panstocr" In('...., SUrll1Y'fal'O. CA 9~11.086-~018 
............. ".... " .... " ...... " ....•. 40&-78n-O~-jOO;OOO'·?ENSTOCK 

§Phmps EGG, Nortl'j Amorican Philips Co., Williamsptwt, PA '~7701 ....... 117-323,-4891 
l' Powtir Technology Components, A Div. of Microsami Corp.. Touanr:e, CA 90501 

~ Sa"'vo r:;emiconduclm Corp., I;UsndR!a, r...t! 07i~Ol ... 
Sollee Corp., San fernando, CA 9104,Q-15C7 ... 

t "faxes Optoelsctronk::s, Inc., Gariand, T){ 7504~ 
§t Unitrode COlp., Watertown, MA 02'!72 .... 

;C:)!Cid"'~, i;;(~Wl';r, Sm1'iffif'e ~1~~u[j~·4,~j;Mi 

,., ... _ .... ", .. " ~!18-5J·:h)737 

.. .... " . .. .. . ~01-·t:2!.~-308U 

8-: B-36i"5-0DOC:;SOO·4.2::-:-;2~i44 

. . o17-G26-0·{,f'..t 

ArHlSrican Microsemh::,\'3nril.u:'tm', Nnc •• @..'iardJ~~3ril. fi\iJ ~71,!I\OJ 201-::';Y1~~15~ .. £''':1~32 

Colltme, s..",iCOUldu<:i"" \,,1::., 0,,115", "{J( 75244, aOO .. 527.(12!i1;214-2~:!-151l!l 
, ... , •...• "... .. P~~.;;OS5 

(,IMIIMIF.C, Twi" Oll~" 0, [~351S, ~~!'Hl@·1 .. 2!i.."'~ ...... , ..•..... , .. '...... .. '\'~1::<; 
§ Aul1m Cortwrea~(~E', R"'jh'~~ ~~~~'aIl'Cliraics D~l#b~;t)!fiI, fotrn!ot:h, lW ~1i'ti1:~~ tl·~~~~i~'2.iJ~\' 

• ........... , • co ......... co .. c ••••••••••••••• , ••••• , • , •••••• , • •• ;,.212<)-2121 
tVn!1age ~~utii~!iern, inc., Vi$.scif3. eA 93:';:~1. :'li'nmQt51!~1t!,.12 .~"'f1ft1 

§t Aydin COrpo{8tjUO (Wast). S~fi .jO:t5f~, CA 9:;119-1:17) . .1.(',q,..1J:':?0-: 1.::r"I 
§ iaaknor !ndustfiF .. S Ir~c;., Mls...,issau~::.\ ONT .• CAM4DA L5L "'IX" 41(oj.-B;?P-:?·1-00 

Bosch, Robert, Cmp., Bmao,,!ew, IL 6015~~ . 70Pr865~5200 

Centra! Semiconductor Corp.., Hauppa~ga, f\ht 1 ! 7R8 ... !S '1 '.3-4;'"~5-·i "j'\ 0 
C-S Electronic Sal"s, Inc., Fra"kfm~ II'~ 45041 .,....... :,1I-~5fHe74 
Diodes InG., Chatsworth, CA g', 31 '1 ,...... .,............ (1113-<182-4920;,,00-82'1-117'3 

§ International Rectr.;er Corp., EI Segunrlc, CA 002'·!·5 ......... . ..... " .. 213-772 .. 2000 
t Microoomi CAl",., Santa Ana, CA 92704 .......................... 71"r!17!Hl22!l 

§t Microsami Cor;;). - Scottsdale, Microsami Corpo~'ation, 8i"Xltts:dale, AI 85:'2S2 
.......... ""."" ... "".. 6o.'~-W·1-~3(';iJ 

§ir- OptBk Technology inc., Carrollton, TX Ison:] . 
§ Relay Specialties, Oakland, Ii..! IJI436 , ................................. . 
§R.F. Electronics, Inc., I.vlne, GA 92714-5517 .......................... .. 
§ Sensi~ron Semiconductor, i.,SM Eisctron Powor D11/., Da<-~r Parl(. NY 11729 

Diodes, SChClttky-4\30Q 

.?11-!--323~2:';OC; 

201 .. 33,··1000 
714 .. 25:'l-C1".>Ili 

.!i\me";"Oll Mi~rollemlc""olllcl"', av",., M~ioo", iIlJ IJ'IIWl, 201-::rn-l.l58ll •. l\o::,>1l'13 
§ Coli",,," Sem'"ondllcl",. Inc" 0",,,,,,, YX ;5244, 8OO-;;:ll-{l251;'!i"l-:l3~-iS'l9 

• •• " .••••••.•••.•••••••••••••••••••••••••••••••••••••• " • • A~'-t'.!85. D8i~ 

EI~_ Sy~tems, in~" IlOC$ l'Ialo", r-i.. 3;>;;37, 401-11114·',.,74 •.••.. ,....... ,/<"'17"" 
§ ITT Cornpo" .. nls, fiT Corporall"", INi ..... , CA 1127111, 714-127-3001 ••••• " 1\-2001 
§ Lile-On Inc-, liIilpites, Cd'. 950:15, 408-9<16-4873 •••••• "., •••••••• ,.. •. j\.2Il96 

Philipa Components DI"",ete I'roducltl Division, A North "'"",Ilean I'hlllp$ 
Company, Riviere Beach, Flo 334114,407-11111-3200 ..••.••••••.•. A·~11:1-2·lill 

QMlliIlIEC, Twin Oaks, Cft. 93518,805-867-2555 ••••• , •••••••••••.• ,... A.~i2" 
§ Alleqro MicroSystems, l!'Ie., formerly S?rague SefT'k~JrKiur.-t(";.- Grp., WQf!"":e.~or" .VJ.A n-; t~af.:· 

........................ " ......... , ............. , ...................... SOI.l-;"!J5-1300 
§Alpha Industries, Inc., Wobum, MA 01801 .......... , ............... .,,.. 61"-935-515(l 
t California Eastern Labs. I"c., Sanla Clara, CA 95058-0964 .... ,......... 406-988-3500 

Central Semiconductor Corp, Hauppauge, NY 11788 ................... 516-<!3~-1110 

§ Codi Semiconductor, Kenilworth, NJ 07033 .. . . . . . .. . . .. . . .. . . .. . . . . . . .. 201 .. 29B-04OO 
Diodes Inc., Chatsworth, CA 91311 ...................... Blll-8tl2-4920;SQC-B21-i'II'S 

§ Distributor & Special Products, Thomson Consumer Electronics, Inc, Deptlord, NJ 08096 
· ..................... , ................................... '. . . . . . . . . . . .. 609-a53-2~25 

§t FEI Microwave, tnc., Frequency Electronics, Inc., Sunnyvale. CA 94000. An&7:'12-!l'lRO 
§t Germanium Power Devices, Andover, MA 01810-3065 .......... " . . . ... 508-475-5962 

§ HeWlett-Packard Co., Cupertino, CA 95014 .................. ,. . .. .. .. ... 800-752-0900 
§ Intemalional Components Corp., Melville, NY 11747 .................... 516-293-1500 

§t Inlernational Rectifier Corp., EI Segundo, CA 90245 ............ ", ...... 213-772-2000 
~Lauba Technology, Woodland Hills, CA 91367 ... " ... ., ................. 816-703-11811 

MACOM, Inc., Burlington, MA 01803 ............... " ................... 617 .. 272-3000 
t lViicrophase, Norwalk, CT 06856 ......... " ......... ".................. 20:3-006-8000 

§<l> Micro Quality Semiconduc1or, Inc, Mic,,,,,,,,,,i Co!p., Garland, TJ( 75042 
.................... , ......... , ............... , ............... ., ....... 214-272-7811 

§t Microsemi Corp. - Scottsdale, Microsemi Corporation, Scottsdale, AZ 85252 
· ................................... " .............................. ' . .. 602-94 H1300 

tMicrowave Device Tech., Lawrence, MA 01843 ." ...................... 508-!;86-6000 
§t Motorola Semiconductor Prods. Sector, Tempe, AZ Il5284 ...... :, .. ,... 802-244-6900 

§ NTE Electronics, Inc., Bloomfield, NJ 07003 ...... , .. ,., .....•... , ... ,... 201-748-5089 
§t Optek Technology Inc., Carromon, TX 75006 ...........•.............•.. 214-323-2200 

EEM 1991 §-Product soid through distributors t-Product meets MIL specs <p-Rentals #-Value Added Reselier 



Diodes, Schottky-4800 (Cont'd) 

§t Penstock Engineering Labs., Penstock, Inc., Sunnyvale, CA 94086-4018 
· . . . • . . . . . . • . • . . . . • . . . . • • • • . . . . . . • . • • . . . . . . . . . . . . . . • .. 408-730-0300;800-PENSTOCK 

§ Philips Components Discrete Products Dlv. A North American PhIHps eo. Discrete 
SemiconduCIOr Group. Slatersville, RI 02876-2078 ...........••.•...• 401-762-3800 

§ PhIDps ECG, North American Phifips Co. Williamsport. PA lnOl ....... 717-323-4691 
§ Relay Specialties, Oakland, NJ 07438 ... . . • . . • . . . . . . . . . • . . . . . . . . . . . •• . .. 201-337-1000 
§RF. Electronics, Inc.. Irvine. CA 9271+5517 ..••..••••....•.•....•..•.... 71+263-0661 
§ Sanyo Semiconductor Corp.. Allendale, NJ 07401 .••....• :.............. 201-825-8080 
§Semlkron.lnc.. Hudson, NH 0305Hl066 ..•........•... 803-863-8102;1-800-256-1306 
§ Sensilron Semiconductor, RSM Electron Power Div., eeer Park, NY 11729 

•....•••....•............•..•..•.....•..•....... :...................... 516-586-7800 
§ Shindengen America Inc.. Westlake VL, CA 91361 ...............•......• Boo-83+3654 
§Unitrode Corp.. Waterlown, MA 02172 ...•.....•.•.•..••..........•..... 617-926-0404 
§Zetex.lnc.. Zetex pic.. Commack, NY 11725 ...................••....... 516-543-7100 

Diodes, Selenium - See Rectifiers, Selenium (Vol. A) 

Diodes, Silicon-4800 
American MIcroeemlconductor, Inc., Madison, NJ 07940, 201-3n-9566.. Ao20S3 

§ Collmer Semiconductor, Inc., Dallas, TX 75244, 800-527-0251;214-233-1589 
•• " ••• ,......................................................... [lo1659 

DlocI8IIlnc., Ch~worth, CA 91311, S18-882-492O;800-821-1178 •••••••• Ao2093 
§ EG .. G Vactec, Sf. louis, MO 63132, 314-423-4800 •••••••••••••••••••• 801319 
§ EIactronIc Davlcee, Inc., Yonkera, NY 10710, 914-985-4400 • • • • • • • • • • • • • Ao2094 
§ ISKRA ElectroniCS, Inc., Plainview, NY 11803, 516-349-0222 • • • • • • • A01075,2095 
§ ITT Components, ITT Corporlllion, Irvine, CA 92718, 714-727-3001 •• Ao2096-2097 
§ Ute-On Inc., Mllpllae, CA 95035, 408-946-4873 •••••••••••••••••••••••• A0209B 
§ Pows"''', WHllnghou .. , GE, Mltaublahl, Youngwood, PA 15897, 412-925-7272 

••••• .-••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A02117 
QMI/NIEC, TwIn 08ke, CA 93518, 805-867-2555 • • • • • • • • • • • • • • • • • • • • • •• A02126 

§ Rohm COrporetton, Rohm Electronice Division, AntioCh, TN 37013, 615-641-2020 
• •••••••••••••••••••••••••••••••••••••• '. • • • • • • • • • • • • • • • • • . •• Ao212O-2121 

Shokel Far East Ltd., Peekskill; NY 10566, 914-736-3500 ••••••••••••••• B01187 
·t Silicon Detector Corp., camarillo, 'CA 93012, 805-484-2884 •••••.•• B01342-1343 
§ World Producta Inc., Sonoma, CA 95476, 707-996-5201 ••••••••••• A02126-2129 

World Producta Inc., Systems Devlcee Grp., Sonoma 95476, 707-996-5201 
• •••••••••••••••••••••••••••••••••••••• '" ••••••••••••••••••••••• 801030 

§A E G Corporation, Telefunken Semiconductors Div. Somerville, NJ 06876-1269 
.. , .. , ........... , ...... , .............................................. 201-231-8300 

§ Allegro MicroSystems, Inc. formerly Sprague SemIconductor Grp. Worcester, MA 01605 
.................................. ' ...................... , .............. 506-795-1300 

§AIpha Industries, Inc., Woburn, MA 01801 ............................... 617-935-5150 
Antel Optronics Inc.. Burtington, Ontario, CANADA L7M 1 A6 ... . . . . . . . . . . 416-335-5507 

§Baknor Industries Inc.. Mississauga. ONT., CANADALSL lXl •.......... 416-826-2400 
Bosch, Robert, Corp, Broadview, IL 80153 .... , .. ,...................... 706-865-5200 
Central SemiconduCIOr Corp, Hauppauge, NY 11788 .... ,.............. 516-435-1110 
Codi Semiconductor, Kenilworth, NJ 07033 .....••... ,.,................ 201-296-0400 

t Computer Optical Products, Inc., Sub. of Hathaway Corp.. Chatsworth, CA 91311-6910 
· •••.•..••...•........ ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 816-862-0424 

§ Continential Devics India limited, New Delhi, INDIA 110028 .•... ,. 536150-53 (4 lines) 
§c-8 Electronic Sales, Inc., Frankfort, IN 46041 ........................... 317-6&9-1874 
t Dionics, Westbury, NY 11590 ........................................... 51~997-7474 
§ Distributor & Special Products, Thomson ConsUmer Electronics, Inc., Deptford, NJ 06096 

.. .. . .. .. .. . .. .. .. .. . .. .. .. .. .. . .. . .. .. . . .. . . .. .. . .. .. . .. . . .. .. .. .. . . .. 609-853-2525 
t EG & G Judson, Montgomeryville, PA 18936 .. .. .. .. .. .. .. .. .. .. .. .. .... 215-368-6900 

EG&G Optoelectronics, EG&G Canada Lid., Vaudreui~ Quebec, CANADA J7V 8P7 
......................................... :............................. 514-424-3300 

§ FAGOR ELECTRONICS COMPONENTS, INC., FAGOR ELECTRONICA S. COOP, Elk 
Grove Village, IL 60007 .•. , •.......•.•....••..•.•..•...... ,.......... 706-981·0161 

§t FEI Microwave. Inc., Frequency Electronics, Inc.. Sumyvale, CA 94066 .• 408-732-0880 
§t General SemiconduCIOr Ind. Inc., Square 0 Company, Tempe. AZ 85281 

....••.•.....•....•......•.........•......•..................•. , ...•... 802-966-3101 
§ Hewlett-Packard Co., Cupertino, CA 95014 .. . .•..•.. .. . .. . ... .. .. .. . . . .. 800-752-0000 

§t Honeywell MIcroswi1ch Div. Richardson, TX 75081 ........•........•... 214-47G-4271 
t HV Component Associates Inc., Farmingdale. NJ 07727' ..•.• ,.......... 906-936-4499 
§International Components Corp.. Melville, NY 11747 .................... 516-293-1500 
§ International DIode, Harrison, NJ 07029 ................................. 201-482-6518· 
§ International Rectifier Corp.. EI Segundo, CA 90245 .....•.•.........•... 213-772-2000 

K & M Electronics, W. Springfield, MA 01089 ............................ 413-781-1350 
Keep Precision Standards, Inc.. South Plainfield, NJ 07060 •..••... 201-757-2220/2277 

§ Loral Microwave-FSI, Semiconductor Dlv. Chelmsford, MA 01824 
....................................................... , ......... 508-255-4113/8101 

MACOM,lnc., Burlington. MA 01803 ., ......... , •.....• ' .•..... , ...•.... 617-272-3000 
t MIA COM Lid., Bediordshire, ENGLAND LU5 4Sl<, England ..•. " . ..... 44(582)471200 
t MeJles Gr1o\ Inc., Irvine. CA 92714 ...................................... 714-261-5800 
§ MG Electronics, Hauppauge. NY 11788 ................................. 516-582-3400 

§4> Micro Quality SemlconduClOr, Inc., Microeemi Corp. Garland, TX 75042 
............................................... , ....................... 214-272-7811 

§tMicrosemi Corp.. Santa Ane. CA 92704 .............. " ................. 714-979-8220 
§t Microeami Corp. - Scottsdale, Microsemi Corporation, Scottsdale, AZ 85252 

.................................................... _ .................. 602-941-6300 
§t Motorola Semiconductor Prods. Sector, Tempe, AZ 85284 , .•.... '.,.... 602-24+6900 

Mouser Electronics, Mansfield, TX 76063 ............................... 800-346-6873 
§ NTE Electronics, Inc., Bloomfield, NJ 07003 ••••.....•.........•...•..... 201-748-5069 

§t Optek TeChnclogy Inc., CanolHon, TX 75006 ••••.. ;..................... 214-323-2200 
Philips Components Discrete Products Division, A ,North American Philips Company, 

Riviera Beach, FL 33404 •..•••......•• ' ....••.•....•.......•.....• '" 407-881-3200 
§ PhiHps Components Discrete Products Diy. A North American Philips Co, Discrete 

SemIconductor Group. Slatersville, RI 02876-2078 ................... 401-762-3600 
§PhiHps ECG, North American Philips Co. Williamsport. PA lnOl ....... 717-323-4891 
t Power Technology Components, A Dlv. of Microsemi Corp.. Torrance, CA 90501 

.. .. .. .. .. .. • .. .. .. .. .. .. .. . .. .... . .. .. .. .. . .. . .. . .. .. . .. . .. .. . .. .. . ... 213-53+3737 
Promax-Johnton Electronic Corp., Irvine. CA 92714 .•...........•......• 71+975'1245 

§Relay Specialties, 0ekIand, NJ 07438 ................................... 201-337-1000 
Renard Manufacturing Company, Inc., Miami, FL 33122-1015 ...•.... '" 305-592-1500 

§RF. Electronics, Inc., Irvine. CA 9271+5517 ............................. 71+263-0661 
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Sanford-Milier Corp.. Lynbrook, NY 11583 ............... 516-593-2025;800-645-5900 
Scientific Instruments, West Palm Beach, FL 33407 •...................• 407-881-8500 

§ Semiconductor Technology, Inc.. Stuart, FL 34997 ...•....•.........• ,.. 407-263-4500 
§ Samikron, Inc.. Hudson, NH 03051-0066 .... ,........... 603-863-8102;1-800-255-1308 

§t Semtech, Newbury Park, CA 91320 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... 805-496-2111 
§ SensHron SemiconduClOr, RSM Electron Power Div. Deer Park, NY 11729 

..•..•................•.....•. ,........................................ 516-586-7800 
§Siemens Components, Inc.. Special Products Div.lselin, NJ 06630 ...... 201-321-3400 
t Silicon Sensors. Dodgeville. WI 53533 .................................. 606-935-2707 
§ Solid State, Inc., Bloomfield, NJ 07003 .................................. .. 201-<129-8700 
tSolid State Devices, La Mirada, CA 90638 .............................. 213-921-9660 
§Solid State Electronics Corp, Northridge, CA 91324 ..................... 816-993-8257 

§t Solilron Devices, Inc., Semiconductor Group. Riviera Beach, FL 3340+9978 
............................................. , " ...... '" 407-846-4311 ;800-888-8763 

Statron International,lnc., Buffalo, NY 14203 ......................... ,.. 716-85+3443 
§t St-Semiconductors of Indiana, Inc., Bloomington, IN 47402·0609 ...•.... 812-332-1435 
§tTeledyne Crystalonics, Teledyne Industries, Inc.. Cambridge, MA 02140 

............................................................ " ......... 617-491-1670 
Texas Optoelectronics, Inc.. Garland, TX 75042 ............ , .... , .. , .. ,. 214-487-0085 

§ Tocos America, Inc., Tokyo Cosmos Electric Co. Lid., Arlington Heights, IL 60005-3904 
... , .................... , ...........................•..•.. , ..... , ...... 706-36+7277 

§t Unilrocle Corp. Wetertown, MA 02172 .....•..•........... ,............. 617-926-0404 
tVoIIage Multipliers, Inc., Visalia, CA 93291 ............ "." .... " .. " ... 209-651-1402 
§Zetex, Inc., Zeta. pic., Commack, NY 11725 .......... " ....... " ....... 516-543-7100 

Diodes, Step Recovery-4800 
A E G Corporation, Somerville, NJ 08876-1269 .... " ..... " .... " ....... 806-231·8491 

§Alpha Industries, Inc.. Wobum, MA 01801 ..................... " ...... " 617-935'5150 
Central Semiconductor Corp. Hauppauge. NY 11788 ., ............. ,... 516-435-1110 

§t FEI Microwave, Inc.. Frequency Electronics, Inc" Sunnyvale, CA 94066 .. 406-732-0880 
Hewlett-Packard Co., Cupertino, CA 95014 ............ ,................. 800-752-0900 
Loral Microwave-FSI, Semiconductor Div., Chelmsford, MA 01824 

.... , ..... " .............................. " ......... , .. ,., ...... 506-256-4113/8101 
tM/A COM LId, Beclfordshlre, ENGLAND LU5 4Sl<, England ............ 44(582)471200 
§RF. EleCtronics, Inc., Irvine. CA 9271+5517 ... " ........ " ........ " .... 71+263-0661 

Diodes, Switching-4800 
American Microeemlconductor, Inc., Madison, NJ 07940, 201-3n-9566 •. A·2083 
Diodes Inc., Chatsworth, CA 91311,818-882-4920;800-821-1178 •••••••• Ao2093 

§ Electronic Devlcee, Inc., Yonkera, NY 10710, 914-965-4400 • • • • • • • • • • • •• A-20M 
§ ITT Components, ITT Corporation, Irvine, CA 92718, 714-727-3001 •• Ao2096-2097 
§ Rohm Corporlllion, Rohm Electronics Division, AntioCh, TN 37013,615-641-2020 

•••••••••••••••••••••••••••••••••••••••••••••••••••.•••••• ;. Ao212O-2121 
Shokai Far East Ltd., Peekskill, NY 10566, 914-736·3500 ••••••••• :..... a·11S7 

§A E G Corporation, Somerville, NJ 06876-1269 •.......... , ..•.....•..•. 906-231-8491 
§A E G Corporation, Telefunken SemiconduCIOrs Div. Somerville, NJ 08876-1269 

. ................................•........•.........•..•..•..•........ 201-231-6300 
§Allegro MicroSystems, Inc., formerly .Sprague Semiconductor Grp.. Worcester, MA 01605 

.•..•.... , .................•... , ....... , .. , ............ , .. , ............ 506-795-1300 
§Alpha Industries, Inc., Woburn, MA 01801 .................... : .......... 617-935-5150 

§t Aydin Corporation (West), San Jose, CA 95119-1371 .... " .. "." ...... 406-629-1100 
Bosch, Robert, Corp.. Broadview, IL 60153 ..........•........ ,,,. . . . .. .•. 706-865'5200 
Central SemiconduCIOr Corp. Hauppauge. NY 11788 ....... ;........... 516-435-1110 

§ Codi Semiconductor, Kenilworth, NJ 07033 ...•...................•..•.. 201-296-0400 
§Continential Device India Limited, New Delhi,lNDIA 110028 .... , .. 536150-53 (4 lines) 
§ Distributor & Special Products, Thomsen Consumer Electronics, Inc., Deptford, NJ 08096 

......................... , ........ , ................. , . . . .. • .. .. .. . . .. .. 609-653-2525 
§t FEI Microwave, Inc" Frequency Electronics, Inc.. Sunnyvale, CA 94086 .. 406-732-0680 

§ Hewlett-Packard Co. Cupertino, CA 95014 ......... , . . . . . . . • . . • . . • . . . . .. 800-752-0900 
§International Components Corp.. Malville. NY 11747 .................... 516-293-1500 
§Intemational Diode, Harrison, NJ 07029 ................................. 201-482-{!518 
§ International Rectilier Corp.. EI Segundo, CA 90245 ....•.....•.......... 213-772-2000 
§ Laube Technology, Woodland Hills, CA 91367 ........................ ,. 816-703-1188 

MACOM,Inc.. Burlington. MA 01803 ............. , ....... : .............. 617-272-3000 
t Microphase, Norwalk, CT 06856 ........... , .. , .......... ,., ...... ,..... 203-866-8000 

§t Microsemi Corp., Santa Ane. CA 92704 .... , ...........•.... " ........ ;.. 71 +979-8220 
§t Microeemi Corp. - Scottsdale, Microserni Corporation, Scottsdale, AZ 85252 

........... , ..................... ,." ..... , ................... ' ........ 802-941-8300 
§t Motorola SemiconduCIOr Prods. Sector, Tempe. AZ 85264 .,............ 802-24+6900 

NEC Electronics, Inc., Mountain View, CA 94039 ..•...•.....•...•....... 415-960-6000 
§NTE Electronics, Inc., Bloomfield, NJ 07003 ............................. 201-746-5089 

PhiNps Components Discrete Products Division, A North Amarican PhiUps Company, 
Riviera Beach. FL 33404 ,., .. , ... , .. , ....•... "., ..•..•. ,............ 407-881-3200 

§ Philips Components Discrete Products Div. A North American Philips Co, Discrete 
SemicondUCIOr Group. Slatersville, RI 02876-2078 ...•.... , .• ',.,.... 401-762-3600 

t Power Technology Components, A Div. of Microserni Corp.. Torrance, CA 90501 
.•..•..•..... , .. , ................•.... , ........ , ....•. , ... , .•.......... 213-53+3737 

§ Relay Specialties, 0aIdand, NJ 07436 •. , .• , .. , ...•••..............•. ,... 201-337-1000 
§RF. Electronics, Inc. Irvine, CA 92714-5517 ............... , ............. 71+263-0661 
§ SemiconduCIOr Technology, Inc., Stuart, FL 34997 .........•......... .'.. 407-263-4500 
§ Semikron, Inc.. Hudson, NH 03051-0066 ............... 803-883-8102;1-800-256-1306' 

§t Semtech, Newbury Park, CA 91320 ..................................... 805-486-2111 
SGS-THOMSON Microelectronics, Inc., Canoillon, TX 75006 ..•.••.. , . .• 214-486-8000 
Shindengen America Inc., Westlake VI., CA 91361 ......•...•..•..•..•... 800-63+3654 

§ Solid State; Inc., Bloomfield, NJ 07003 .................................. 201-429-8700 
t Solid State Devices, La Mirada, CA 90838 .. , ..... '" . '" ....... '" .. . .. . .. 213-921-9680 
§ Solid State Electronics Corp., Northridge, CA 91324 .............. ;...... 816-993-8257 

§t Unilrocle Corp.. Watertown, MA 02172 ...•. , .•.............. , ........... 617-926-0404 
§Zetex, Inc., Zetex pic., Commack, NY 11725 ............................ 516-543-7100 

Diodes, Switching, Surface Mount-4800 
Amertcan Mlcroeemlconductor, Inc., Madlaon, NJ 07940, 201-3n-8566 •• Ao20S3 
Diodes Inc., Chatsworth, CA 91311, 816-862-4920;800-821-1178 •••••••• A.2093 

§ITT Components, ITT CoIporlllion, Irvine, CA 927·18, 714-727-3001 •••••• Ao2097 
PhiUps Components Dlacrate Producta Dlvl8lon, A North AmerIcan PhIUps 

Company, RiviaraBeaCh, FL 33404, 407-881-3200 •••••••••••••• A02103-2104 

i-Product sold through distributors t-Product meets MIL specs cI>-Rentals i#-Value Added Reseller EEM1991 
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§ Rohm Corporation, Rohrn Electronics DMz;cn, Anlicch, TN 370'13, 615-£>41-2020 
.•..•••....•.•.•....•..•..............................•.......... 1\·2121 

§ Allegro MicroSystems, Inc., formerly Sprague Semiconductor (:lip .• Woreestel. MA 01605 
· . . . . . . . . . . . . . . . . . . . . . . 5mF19S- i :100 

§t Allen Co., Inc., Robert G, N. Hollywood CA 91605 .. 818-765-8300; 800-999-3'711 
Bosch, Robert, Corp., Broadview, IL 60'153 ....... 701:-1)65-5201) 
Central Semiconductor Corp., Hauppauge, NY 11788 .. 516-435-111 0 , 

~ <.;adl :;emiconduclor, Kenilworth, I\IJ 07033 201 -2~B-O.OO ' 
§ International Rectmer COlp. EI Segundo, GA 90245 ....... 213-17.2-2000 
t Microsemi Corp., Santa Ana. CA 92704 ..... I t L!-97~H:322(: 

§t Microsemi Corp - Scottsdale, Microsomi Co',""alion, "~,ot1sdale, AZ H5252 
· . . . . . . . . . . . . . . . . . . 602-941-63OG 

§ Motorola Semiconductor Prods. 8",,10", T ompa, !\Z 85284 ... . . . .. 602-244-6900 
§ Penstock Engineering Labs .• Penstock, inc., Sunny',a!e, Gl\ 94086-·4(Jl8 

· . . . . . . . . . . . . . . . . . . . 40e-730-0300;80C·-PENSTOCK 
§ Philips Component~ Die-cf9te Pnx1u~ts D1v" A ~!orth jI.~er!can Phi!ips Cc, D~f:cre!p. 

Sernicondoclor Group, Slatersville, RI 02876-2078 401-762-3500 
§ Relay Specialties, Oakland, NJ 07436 .. . . . . 201-337-1000 
§ R.F. Electronics, inc., Irvine, CA 92714-5517 . 714-263-0661 

Shindengen America Inc., Westlake VI., CA 91361 ... 800-G34--3654 
§Zetex, Inc., Zelex pic., Commack, NY 11125 616-543-7100 

Diodes, Temperature Compensating-4000 
American MllcrORmiconductor, Inc., Madiilort, NJ 01940, 201 q 377-9500" .• ~~17208~i 
ITT Components, ITT Co,!>"r.I!"n, "viOle, ell. 92718, 114--r21-3001 ...... !-\"2097 

§ Philips ECG, Noriril American iilnmp,s Co., Wi~liDrrl1spon:, f'~ 'jT11!J1, "lYl'<~:'!'3~~OO1 
••••• ", ••••• " •••.. ,....... .," .•• _., ......... "." ..... " •• " ••. A.~:;t1"19 

Quality Thermistor, 60is8, 10 &371)9, 208·377-3~73 .............. "010$-1959 , 
§t Allen Co., Inc., Robelt G., N. Hollywood, CA 9-1005 _...... C11)-;,65-<)aOO; aOO-f)GS-37 i I 

Alpha Industrie~ lnc~ WObuf:'l, MA (11801 ...... 15~]-f;35-5i50 

§t Codi Semiconductor, Kenilwmlh. I\!J 070J3 .... . ........ _ . . . . . . . 2{11--2913-04(;O 
§ Distributor & Specia~ Pro·ducts, Thomson GOi1$umer ~Ioct,onk·.s, 1nc., D'apU0fci, \"J 08096 

• . . . . . . . . . . . . . . . . . . . . . . . . . . . 6':';Q·f:\S:3-2525 
§t General Semiconductor incL, [nc., Sqbam )j [..lJr:lrJany, Tmnp0, ;..~~ B!j:·~;~~ 

Internationa! C'Jmpon;;:nl~ !\;~8r.".li:10) [.;,./ .; ~ :."."'./, 
§ International Di008, Harrison, ·070~29 .... 

§t Mic!'osemi Corp., Santa ~\na, CA 92j'04 
20'j ··(;82"56 i f,\ 

I' 14-DiT:!-C2~ri 
§i' Micros€lmi Corr:;. S:c[Jltsda:e, ;'J;i~CiO:::S:Tli (..:oI'fK.;.r:;-'ii,)o, ~~;:')t(Sdd~8, AZ S.:j"-::L~~ 

........................ _ .. . . ... _ .. .. .. . .. 602-941-63UO 
Micro Swttch, A Honeywell Di •. , Freapor, Il 6'j 032 ...... . 

§t Motorola Semiconductor Pi'Ods. Sector, Tempe, AZ 8Ej2btl-
§ Solid State, Inc., 6Ioorr~iaid, i".J 07003 ............ _ .. . .. 
t Solid State Devl"","", La Mirada. CA 90638 .. _ . 

Diodes, Trigger - See [\iodflS, AVflianchp. (\101. .A.) 

Diodes, '\ming, Swlaf"~ Mmm~ .. 4[l1;,(J 

813'·235-6600 
b02-2"~4-6~OO 
.2!ll-42S-S·100 
:~~-18·92·! ··seGO 

Diode. Inc., Ch..-is.,.,rth, ell !H:!li, 1'Il"-aJG:<-~9~1);;.'t,u-e2·I-l-,.m . ,~'2093 

§A E G Corporation, Teieiuni<en SemiCQnductC'1S Div., Somorvi!i~J f\1J 08B75 .. -1259 
..................... ~01-2~-1-8300 

MACOM, Inc., Burllnglon, Mil. O'IB03 . _ ......... _. _. _ .... __ . _ .. __ 

§ Motorola Semiconductor Prods. Sector, Tempe, A7. (\;;·284 ...... . 
§ Zatex, Inc., Zatex pic., CommacK, NV 11725 .... _ ................ .. 

Diodes, Twme!-4SQO 

6-17-~72·"3000 

6()2-244-·6900 
316-543-7100 

American Mlo::,o""",icono!Jc\"', ~""., Mallis"", !!lJ 07li40, 2Il1-:,n·9!l1;6 .. A"2©83 
§t FE! Microwave, Inc., frequency Electronics, Inc., Sunnyvale, eA 94000 _. 408-732-0880 
§t Germanium Power Devi~e.'3, Andover, MA 01810··3065 .... 508-475-5982 
t Microphasa, Norwalk, CT 06856 .. _ . . . . . . 203-666-·BOOO 
t Microsemi Corp., Santa Ana, Cft. 82704 .. 71/1->)79--9220 
§Solid State, Inc., Bloomfield, NJ 07003 .. 201'-429-8700 
tSolid State Davices, La Mirada, CA 90630 213-921-9660 

Diodes, Varactor-4S00 
Ame,lcan Micro ... nliconduclor, Inc., M8di~o", 1\1J 07940, ~01-~TN,~1i6 . . 110 2033 
Diodes Imc., Ch8lsworth, CA 9~a11, 1I1il-~e~-492!l:'_lO~-8~1-117~ . . A-21m:; 

§ Philips ECG, North America" Philips Co., William.port, I'll. 17701, ·/17-3:!3...1j1l9i 
.............................................. : ...............•... /.\·211!l 

§Alpha Industries, Inc, Woburn, MA 01ll0t ............................... 617-935-5150 
§t Codi Semiconductor, Kenilworth, N,J 07033 . . . . . . . . . . . . . . . . . . . 201-:>98-0400 

§ Oistributor & Special Products, Thomson Consumer Electronics, Inc., Deptlmd, NJ 08096 
_ . . . . . . . . . . . . . . . . . . G09-853-?525 

# Electrostatic Consulting Assccs., Grolon, M.~ 01450 ............. 50&-4-40-5583 
EPO Electronics, Inc., Gardena. CA 90247 ................... _... ~13-515-4991} 

§ loral Microwave-FSI, Semiconductor Div., Chelmsford, MA 01824 
................................................. "............. 508-25n-411~1I8101 

MACOM,lnc, Burlington, MA 01803 .................................... 61'7-272-3()OO 
tM/A COM LId, Bedlordshire, ENGLAND I..U5 4SX, England ............ 44(582)471200 
tMicrowave Device Tech., lawrence, MA 01843 ......................... 508-688-6000 

§t Motorola Semiconductor Prods. Sector, Tempe, f>Z 85284 •............. 602-244-6900 
MSI Electronics, Inc., Woodside, NY 11377 ........... _ . . . . . . . . . . . . . . . . .. 7 i 8-672-6500 

§ NTE Electronics, Inc., Bloomfield, NJ 07003 .............................. 201-748-5089 
§Sanyo Semiconductor Corp. Allendale, NJ 07401 ....................... 201-825-8080 
§Siemens Components, Inc., Special Products Div., Iselin, NJ 06830 .. _ ... 201-321-3400 

§tTeledyne Cryslalonics, Teledyne Industries, Inc., cambridge, MA 02140 
........................................................... _ .......... _ (J17-491-1670 

§ Toka America, Inc., Mt Prospect" Il. 60066 .............................. 708-2117-1)0"10 
§Zetex, Inc., Zetex pic., Commack, NY 11725 ..................... _ ...... 516-543--7100 

Diodes, Varactor, Surface Mount-41l00 
American Microsemiconducte" Inc., Madiso", NJ 67940, 201-377-9566 .. 1'.·20$3 
Diodes Inc., Chatsworth, CA 91311, 818-882-4920;600-82'1-1178 .•.•.•.. Ao2093 

tAlpha Industries, Inc., Woburn, MA 01801 ............................... 617·935-5150 
MACOM, Inc., Burlington, MA 01803 .................................... 617-272-3000 

t Microwave Device Te(:h., Lawrence, MA 01843 ............ _ . . . . . . . . . . .. 508-688-6000 
MSI Electronics, Inc. Woodside, NY 11377 ... .. .. .. .. . .. .. .. .. . .. .. .. ... 718-672-6600 

~ Sanyo Semiconductor Corp.) Allendale, N..l 07401 ....................... ~~O·j~il~~tHjUoU 

§Zotex,lnt.:., Zatex pic., Commac:k, N.Y i 11~!.5 . _ ...... ,. .... , ........ " f;1B-·:::·.~'?r-7100 

Diodes, VkJeo i)p.tet'.!ijo~' - S8P. Diflr.k3S, i\/Her~)\vav~~ Det\~ct.or (\1[,),1. /\ i 

Dio«ies, 1e!nler & S1G!QI~S)lta.:yn:; {Fr)nl\f&"!J.tL~ H-t'?n(-~w~nc~ fJ~(j)'l.hjB;' 
1/·f\OQ 

Ant(-.ricsm M~crosemi..;-n.-1.du-\.:tf;i~> §I1C., M~*l.~~~n" 0.1J CJ?r.;·~1~ .::~1,,~:r:r;l'w'at:,G:s. ?·."'~!:n~·J 

!U1(1)OOB ~'1c., ChstGirlGrt~'1, C,~ tH3~1, e·u~-I~,fJ2-i92i~:8~·~~·~2";~i1)·;3 .,.'. ,.' t,,~2::~;;~ 

~j QIT Gnmrvilonis, lIT cO~pO~j(Uutl, ~H/[nQ, Ci:~ Q;"!l''ai;, 714"'"i~f(('<;Sj!·t l' . ..1,.! :J.~~{~'j7 
~ VtlP.'-(un Inc., Mflpfi.!;e!, c.~. g~{~3!:?1 <~IJ'3--~1.6...61rt~,~ .•....•.. L ............... " :~:";liij!?"~ 

Ipni!i~~ Comp'tlnerrts r.1~\lCj·';"!l.:~~ Pro.,1:'M·;~1 rliVd$i'!'m~ ;..\ ~i.jtQ~"t'1 ;~&'l1eH~~;~lrj ir'hiij~~~ 
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Shui"ai f::rnr E.ili::li Ltd" jJee[{slAm, NY lH5'i3:~, ~n4-'i'5~·~~'Hn~ " .... 
~} I, E n Ct}tporation, ~'liJmeivW'~, NJ '':l3ff!&·1.,~69 
~'j /\ r G C(.-.rporatlc.·n, Tfi!eiunki-Jn 8~mi;>:..i~·I<jtu ... '1mf, ~~A'!", E:0nrerv1!I-::J ~V~l IV::: 1;'':;:''12':,\[1 
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~ !\,;lf~1-iro MicroS)'slems,lrtc., 1"afmF.'rh,' ::)!=ir::1pufl ;~(JmlG'lnrj\.i,:tcr (':,i-P, '; \f'1P ';''';:;'1~J;', Mt~ 1"11t;(!f': 

§8aknor indu':Hris8 !nc., Mjs~J;S'.sausa, Of·'];'., GN\iIlIDi·\ :_d. i:{1 i.~ ,!:}-E:2:;-2',I.GO 
Centra! Serniconuuclor CorD.. HaU!1P8(lge, NY ; 1 ?~·V; ':::? 8· &~:::~··1-! '1 f'l 

§yCodi Semico1iduch:.r, :(aniiwoi"th, N . .! 07033......... ........... 2(}·j .. 298-u'1·(YJ 
9Continentiai fJevlGelndja Um!ied, I\l~vJ !:;A~hi, !\\:1DiA'1 ;';J?3 i33(5'l5(:-'!S'3 li~k)S) 

§ Dls!rioutm 8~ Special Products, Thornsor. Consumer fJectrOn!CE, Inc., O'~;..i.f,):·d, tJ80::;\f'1 

§ :"jit::ii'!11 ),rnericz, Ltd., -} 6-Ir; yl.C"lIIi~\ t\; 'f 1 05~l1 
.;:, !f!1(-:matitmai Cumr;on-enh; Cnr:-.~ .. ~.ml··/i!I:a, ~\f,y j n',f/ 
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,~U:i"? Aes'S.'::ji'ch l.Ahs, \"J&'f; Yr,!'!::, N'f 1f1CG1 . 
!' i:UBt) Pl·;d.sto~~ mar~dnn..1~., lrH';., SlJu"ih Flait'lfb,id., r~-/~~~jr' . 

Mou~x~r H::·ctronk;s. r.jjans!ieltt r: ( "/ t;~o3 ... 
NEe E!.ectronics, Inc., Moumc.iln V({)l,"j, C;\ 940~j~' . 

§ hHE t,;ect~onics, !Jf;C., D!:.)i)i"rl:,i,jd, :"U ::T,"'f'C3 " 
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§ Phii:ps (;omp:..)nents D!~:.ert:lt~; l:,Ero(idc1-s Div., t. ~~or'''L /~'::·'if.j .. k~ .... i'i p(tm~J:;': (~\J, 'J'i3L:H'..I"i·'-·· 

Fel"uicOllduc!OI GtPUP, S~af8rsvilla, }!j 028lQ"f-~lilri .,'~(I ;-If;2'-3i30G 
.[j r~.~. t:;ec~m!1jes, Inc., jPJin(";;, CA 9~:'l !,,-,:,'~5r/ '/; '",,'~·d::!-':i~::~.~ 

';~Schauf';r MRnufoctlJring, Cinclnnati, 01": 4t-i?'-'i? ~~-j:''>'-7q1<·m-:·,fl 
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Btf)tmn intematiomd, !:1e .. Butiaio. j,gy 1-1.2tX' 
§'! U-Somiconductom Of Il1dkma, ~nc", D;(.VJ~T,jn{Jt,-~~·! ~.?·W2 .. r;--:;'');"I\ . 
'5.;- Unitrode Corp., W(i"{Bi10VJn. \\]1\ 02 l"l2 ••. • 

D~iJ.jd~s, Zen~r~ S~Jri~}~e i11~(}lJf11~.,·4t3u(~ 
A.m0!'"it:a~1 WJicrosemjcm1tilJ!cto~', !~,c., ~):M.i\>X.nf:S.Qr4 .. 1;>j,!i ~)79<~ij, 2(~ ll<f1;.' ,9::;':;~::; .• P.,'-'2'083 
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CO"JfJtmV, fRivlfjij(a ~ealr.rr," n~ ·;;:!.iml~, ~Hj1··t1i:!1<~2t]1Jl .• "." .,,". t~<:>:!'m3·~:2·~~4 
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*A IE fJ Corporation, Teiolunken S(-)mjcDnd~lC"iO~'S Dill., SomeNil!l\ \'\..1-,.1 O~;~:i7~>i;~C\; 

....... '".".... . ......... ,.... ~(')1 .. ~:.,'J,1··e~jrnl 
§Allngm MicroSystams, Inc., 1o:;'mer1y t:pra09Je S;")m!conducinr Gr-~., V;'or:;a:'jt:~i'", i"'Jil. Oi'iO~; 

§ Bakp!Jr !;"'ldustrias lrw. .. , Missls::MUga, ONT. CJ\~\ttiIDA LbL 'J, Xi 4·"; IS ·C::!8-.;Y~;)G 
Bosch, ROb-3rt, COip., Broadview, IL S{)153 .. ... (n!j-<~f'~3 .. 0.200 
Cootral Semiconduc~m Corp., Hauppauge, !~y 11788 ,.,... t':-"i8-4..11--;';i 10 

§ ~::1"0ntit:1r E~eci:rcl'lies, ChOlh:.ow-:\r~h, C/ .. 9)31'1 ~; I b-/d(:' .. 9~(.:.~> 
§ 13enera~ !nstwment, Power ;3emicm1dllctar D1\'., H1ckz"Jil!e, "~t i"j lifJ~ r: 15··0:.1:'3<13:33 
§ jTr Cornponents, IT.- Corporation, h'vin:9, CA Y27'1 a ............. " . . . . . . . 1')4-l2"l<~U0i 

t Microsemi Corp, Santa Ana, CA 92'l04 . _ . . . . . . . . . . . . . . . . 7-14-970-8220 
§t Microsemi Corp. - Scottsdale, Microsemi Corporation, Scoit&,1ale, A"2. GS25~·: 

........ "....... . ..... , ......... "... 502-~41-6300 
§,;. ~.hobrDI£", S3miccn-:::l!..:c!cr r~:D'1:,,;. ;~~;t~r -j "!,i'T~ , ... ?'.. ':'1.;~28~ ::;":::"" .. ) .. ..!~ '1['~D 

-r Dprek Tec:hnoiogy inc., CarI'OU:lofl, ·fYo. r50tlO .... ,........ ~ 1+<)23-2200 
§ PhiliPf; Components DiscfB~e Pr.!)dur.1s !Jiv., A. Nm~h Am-erlcsJj prlWpC en, Dir .• emt8 

Semiconductor Group, 8ia~emvme, RI 02876--·2018 ............ " .... 4.:11-7Cc~-~-.l800 

§ Sanyo Semiconductor Corp., A!landale, NJ O:t 401 '" .'"~(; 1· 325-8080 
§Zetex, inc., Zatex pic" Commad, NY i i '!2b .............. 518-£48-7100 
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DipicllerS, Alltenl1!1-1200 .- ~';e* l'el. U 

Dira!:~ioll FRndillg Sets 8. Systems iM!tj-2/;\!\\() ~ Sl'lf: 'lid. fJ 

Di8chl!~ge Systems, E!1Il'!rgy-41:l!'l!l .- .~ce 'if~'I. ;() 

Oi;;cl'ami!li'ltors·'!lIlO - Sm!< Vol. f) 

Disks, Alignment, Flexible Dis~ Drilfc,· .. ;200C: - SI'JIi/ IJad .. D 

Disks, Computer Memory - See Memory Systems, Dis!( (Vol. Dj 

Disks, Diagnostic, fiel(ibie Ols~·; Drive-:,;!IJQ:J - S®.e Vol. I) 

Disks, MagnetiC av." .. 2ilOO - See !fo/. D 

Disks, MagnetiC, 5'1." Flexible-2000 - See Vol. ii 

EEM 1991 §-Product sold through distributors t-Product meets Mil specs <I>-Rentals #-Value Added Resellsr 



Dividers, Analog-3130 
Disks, Magnetic, aN Flexible-2000 - See Vol. 0 

Disks, Magnetic, Front-loading Cartridge-2000 - See Vol. D 
Disks, Magnetic, Winchester Module-2000 - See Val. 0 

Disks, Memory, Flexible - See Memory Systems, Disk, Flexible (Vol. D) 

Disks, Optical Encoder - See Encoders, Shaft Angle, Optical (Vol. B) 

Dispensers, Adhesive-1600 - See Val. C 

Dispensers, DIP & IC - See Machines, Component Handling (Vol. D) 

Display Modules-2450 - See Vol. B 

Display Power Supplies - See Converters, DC to DC (Vol. D), Power 
Supplies, AC Output (Vol. D) 

Displays, CRT-2450 - See Vol. B 

Displays, Dot Matrix-2450 - See Val. B . 

Displays, Edge Ughted & Back Lighted-2450 - See Val. B 

Displays, Electroluminescent-2450 - See Vol. B 

Displays, Electromagnetic-2450 - See Val. B 

Displays, Electromechanical-2450 - See Vol. B 

Displays, Fiber Optic-2450 - See Vol. B 

Displays, Graphic-2450 - See' Vol. B 

Displays, Graphic Systems-2000 - See Vol. 0 

Displays, Head Up (HUD)-2450 - See Vol. B 

Displays, Indi,cator Lights-2450 - See Vol. B 

Displays, Intelligent-2450 - See Val. B 

Displays, Laser-2450 - See Vol. B 

Displays, Ught-emitting Diode (LED)-2450 - See Vol. B 

Displays, Ughted Segment-2450 - See Vol. B 

Displays, Liquid Crystal (LCD)-2450 - See Vol. B 

. Displays, LCD; Sheets-2450 - See Vol. B 

Displays, Message-2450 - See Vol. B 

Displays, Multifunction-2450 - See Vol. B 

Displays, Planar Gas Discharge-2450 - See Vol. B 

Displays, Plasma-2450 - See Val. B 

Displays, Programmable-2450 - See Vol. B 

Displays, Projection Type (CRT; Electromechanical; Film; Light 
Valve)-2450 - See Vol. B 

Displays, Remote-2450 - See Vol. B 

Displays, Status-2450 - See Vol. B 

Displays, Storage Tube - See Displays, CRT (Vol. A) 

Displays, Surface Mount-2450 - See Vol. B 

Displays, Touch Sensitive (Infrared & Mechanical) - See Touch 
Monitors (Vol. Dj, Touch Panels (Vol. Dj, Touch Terminals (Vol. D) 

Displays, Tube - See Tubes, Readout (Vol. A) 

Displays, Vacuum Fluorescent-2450 - See Vol. B 

Display Sets (MIL), Computer-2440 ... See Vol. B 

Dissipators, Heat - See Heat Sinks, Semiconductor (Vol. Cj, Heat 
, Sinks, Soldering (Vol. C) 

Distortion Analyzers, Indicators - See Analyzers, AF (Vol. OJ 
Distortion Correction, CRT-2450 - See Vol. B 

Distributed Control Systems & Components-2200 - See Vol. 0 

Dividers, Analog-3130 
Mlnl-Clrculta Lab., Brooklyn, NY 11235-0003, 718-934-4500 •••••••••••• Ao1753 

t Analog Devices. Inc., Norwood, MA 02062-9106 ......••..•. c.... ... .... 617-329-4700 
KDllTriangle Electronics, Whippany, NJ 07981 .......•............•••.• 201-887-5700 

§t RCD Co~ Inc., Manchester, NH 03109 .••.••.....•..•..•..•..•. 603-889-0054 
tTransmagnetics, Farmingdale, NY 11735 .••••.•....•..•.....•..•.••...• 516-293-3100 

Dividers, Frequency-3450 
tFraquancy Electronlcs,lnc., MItchel FIeld, NY 11553, 516-794-4500 ••••• Ao1388 

PRODUCT INDEX & DIRECTORY 
Gamma HIgh Voltage Reach. InC., Ormond Beach, FL 32174, 904-677-7070 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 001761 
North Hills Electronics, Glen Cove, NY 11542, 516-671-6700 •••••••••••• Ao2310 

§A E G Corporation, Telefunken Semiconductors Dlv. SomervUIe, NJ 08876-1269 . 
••...•.••..•...•..•..•.............••......••..•...•.•...•..• ' .....•..• : 201-231-11300 

§t ANZAC, MI A-coM, BurHngton, MA 01803 .•.••.•..•••••..•.•.•••..•...• 617-273-3333 
#BEC IncJCertified Calibration Labs, Horsham. PA 19044 ..•.....•.••..•. 800-523-3808 
t Califomia Eastern Labs. Inc. San1a Clara. CA 95056-0964 ••••..•.••..•• 408-98&-3500 
t Lull Research, Floral Park, NY 11001 .....•.••..•..•.•••.••..•.••.•..••. 516-356-2880 
§Martin Sound Prods. Inc., Cleveland, OH 44143-2297 .•..••....••.•.•••. 216-442-2286 
t Microphase, Norwalk, CT 06856 ..•..........•..•..••...........•.•...•. 203-866-8000 

MinH:ircuits Lab., Brooklyn. NY 11235-0003 ....•.•.........•. : • . • • . . • . . 71Il-93+4500 
t Sage Laboratories, Inc., Natick, MA 01760 ......•..............•..•..•.. 508-653-0844 

Tempo Instrumen~ Inc., Commack, NY 11725 • . . . . • . . . . . . • . . • • • . • . . . . • . • 516-864.03700 

Dividers, Power (LF, HF,'VHF, UHF)-3450 
Amplifier Research, Souclerlon, PA 18984-11990, 215-723-8181 •• • •• 001020-1021 
Elcom Systems, Inc., Boca Raton, FL 33487, 407-894-1774 ••••••••••••• Ao1747 

t Mini-Circuits Lab., Brooklyn, NY 11235-0003, 718-934-4500 •••••••••••• Ao1753 
t North Hills ElectroniCS, Glen Cove, NY 11542, 516-611-6700 • • • • • • • • • • •• Ao2310 
t Alan Industries Inc., Columl;lus, IN 47202 . . .. ..•. . .. .. .. ... . .. . .. .•..••.• 812-372-8869 

§t Anaren Microwave, Inc., E. Syracuse, NY 13057 . . . . .. • . . . • . . . . • . . • . . • . .. 315-432·8930 
t Antenna Specialists, The Allen Group. Cleveland, QH 44139 ..•..•...... 216-349-8400 

§t Avantek, Inc. Milpitas, CA 95035-7492 ..•..•..•....••.••.•.•.....••.•... 408-432-3080 
Avtach Electrosysterns L1d., Ottawa. Ontario, CANADA K2C 3H4 .•...... 613-226-5772 

# BEC lnc./Certified calibration Labs, Horsham, PA 19044................ 800-523-3809 
tCoil-O Corp. Bronxville, NY 10709 .........•..•..•.••.....••..•..•..•... 914-337-4775 
t Communications Sys. Technology, Inc., Hermosa Beach. CA 90254 .•.•• 213-374-3849 
t Dielectric Communications, General Signal. Raymond. ME 04071 •....... 207-655-4555; 

800-341-9678 
t Integrated Microwave, San Diego, CA 92121-1009 ..•.....•...•..•...... 619-259-2600 
t JFW Industries, Inc., Indianapolis, IN 46237 ............................. 317-887-134(l 
t KDI/Triangle Electronics, Whippany, NJ 07981 .....•.....•.........•..• 201-887-5700 
tLocus, Inc., S1aIeCoIiege, PA 16804 .................................... 814-466-6275 
tLocus, Kaman, S1aIe College, PA 16804 ................................ 814-466-6275 
t Lorch ElecIronics:Div. of Vemitron Corp.. St Petersburg, A. 33710 '. '" .. 813-347-2181 
§ Lucas Weinschel, Gai1hersburg, MD 20884-6001 ......•......•.•....... 301-948-3434 

Matrix Systems Corp.. Calabasas, CA 91302 ....•..••.•.•••..•.......... 816-222-2301 
tMerrimac Industries, West Caldwell, NJ 07006 .....•...•...............• 201-575-1300 
t Microphase, Norwalk. CT 06956 .......•..•.....•......•..••.•..•......• 203-866-8000 

MicroSignais Inc., W.C. NY 11101 ...•..... 716-937-7955;716-937-0391;800-648-2252 
§Mirage/KLM, Morgan HiI\ CA 95037 •.•..•.•.•..••.•..••....•.....•..••. 406-779-7363 
t M~ec Electronics, Pointe Claire, QUEBEC, CANADA H9R 3X3 .•..••..•. 514-694-6666 

Olektron Corp., Signal Tachnology Corp. W_r, MA 01570 .....•..••• 508-943-7440 
§ Penstock Engineering Labs., Penstock, Inc. SUmyvale, CA 94088-4018 

. . . . •• . • . . . . . . • . . . . . . . . . . . . . .. .. . . .. . . . . . . . .. . • . . • • . .. 408'730-0300;8OO-PENSTOCK 
RLC Electronics, Inc., Mt Kisco, NY 10549 .............................. 914-241-1334 . 

t Sage Labofa1ories, Inc., Natick, MA 01760 .............................. 508-653-0844 
Teleplex.lnc., Alford Division. Wobum, MA 01601 ....................... 617-935-8610 
Tel ... Tach Corporation, Bozeman, MT 59715 ..................•..•..•.. 406-586-0291 
TAM, Inc., Manchester, NH 03103 .. .. ... .. . .•.•. . .•..•. . .• .•. . .•.. •.•... 603-627-6000 

§tVega Precision Labs.,Vienna, VA 22160 •......•.....•.........•.••..•.. 703-93~6300 
t Werla1one, Inc. Brewster, NY 10509 .•..•...•..•.....•........•......•.. 914-279-6187 

Western Multiplex Corp.. BeImon1. CA 94002 .... . . . . . . . . . . . . . . . . . . . . . . .. 415-592-8832 
Wide Band Enginearing Co. Inc., Phoenix. AZ 85036 .. . . . . . • . . • . . . . . . • . . 602-254-1570 

§ WiRron, Morgan Hill, CA 95037-2809 .•..••..•..... " .•. .•. .•..•• . • ..•..• 406-776-2000 

Dividers, Power, Microwave-3450 
Amplifier Research, Souderton, PA 18884-91190, 215-723-8181 ••••• 001020-1021 
Eicom Systems, Inc., Boca Raton, FL 33487, 407-894-1774 ••••••••••••• Ao1747 

t Integraled Microwave, San Diego, CA 92121-1009, 619-259-2600 • •• A-1678-1678 
t Micronlcs Technology Inc., Glen Cove, NY 11542, 516-759-5600 •••••••• A.1399 
§ Microwave Fllterlnc., East Syracuse, NY 13057-0486, 315-437-3953;800-448-1666 

.................................................................. Ao1881 
t Mini.oCircuits Lab., Brooklyn, NY 11235-D003, 718-934-4500 •••••••••••• Ao1753 

North Hills ElectroniCS, Glen Cove, NY 11542, 516-671-5700 ••••••• Ao2310,2312 
t Airtron, Litton Industries, Inc., Morris Plains, NJ 07950 .••••.•...••••••.•• 201-539-5500 
t Alan Industries Inc. Columbus, IN 47202................................ 812-372-8869 

§t Anaren Microwave, Inc., E. Syracuse, NY 13057 ....•...•.•••.....•....•. 315-432-8930 
§t Avantek, Inc. Milpitas, CA 95035-7492 •..• ,............................. 408-432-3080 

# BEC 1nc./Certified calibration Labs, Horsham. PA 19044 . •..•.. .•.••..•. 800-523-3808 
t Corvus Microwave Inc., Syracuse, NY 13211-2100 •• . . . . . • . . . . • •• . .• . .• . 315-437-4400 
t Eastem Microwave, Burlington, MA 01803 .....•......•.•......••.•..... 617-273-4700 
t EMC Technology Inc. Cherry Hil~ NJ 08034 . . . . • • . . . . • • . • • . . . . . • • . . • . . . • 60&-429-7800 

Flann Microwave Inc., Cambr1dge, MA 02139 ......•.•.•.•.••....•.... 1-800-937-3772 
t Gamma-I Corp., Electromagnetic Sciences, Inc., Torrance, CA 90505 .... 213-539-6704 
tKDI/Triangle Electronics. Whippany, NJ 07981 ......... " .............. 201-887-6700 
tLocus,Inc., State College, PA 16804 .................................... 814-466-6275 
tLocus, Kaman. State College, PA 16604 ................................ 814-466-6275 
t Lora! Microwave Narda. Hauppauge, NY 11788 •.•••.••.••....•......... 516-231-1700 
t Lora! Microwave-Wavecom, Northridge, CA 91324 .............•.•...... 816-882-3010 
t Lorch Electronics:Div. of VemHron Corp.. St Pe1ersburg, A. 33710 •.•... 813-347-2181 
§ Lucas Weinsche~ Gai1hersburg. MD 20884-6001 •.•••.•...•.....••.••.. 301-948-3434 

MACOM, Inc. Burlington, MA 01803 .•..•..•.......•••........••••..•... 617-272-3000 
§t MI A-CQM Centrol Components Div. MI A-coM, Marrimack, NH 03054-4343 

........................................................................ 603-424-4111 
t./Iatrix Systems Corp.. Calabasas, CA 91302 •.•.•...•.•.•••......•.••..• 816-222-2301 

t Merrimac Industries, West Caldwel~ NJ 07006 .......................... 201-575-1300 
t Microlab/FXA, Uvingston, NJ 07039 . . . . • . • . . . . . •• . . . . . . . . . . . . • . • . . • • • . . 201-1192-7700 
t Microphase, Norwillk, CT 06856 .•.........•.•.....••...•.•..•.....••••• 203-866-8000 
§ Microwave Development L.abOraIOries, Natick, MA 01760 .......•..••... 508-655-0060 
§Midwest Microwave, Saline, MI48176-9569 ..•...•.•...•. 313-429-4773;800-521-4410 
t MHec Electronics, Pointe Claire, QUEBEC, CANADA H9R 3X3 ..•..•••.• 514-694-8666 

§t Panstock Engineering Labs.. Penstock, Inc., Sunnyvale, CA 94086-4018. 
. . . . . . . . • . . . • .• • . . • . . • . . . . . . . . . . . . • . . . . . . . . . • . • . . . • . .. 406-73O-03OO",800-PENSTOCK 

t Premier Microwave, Port Chester, NY 10573 .•.•. . .•.. .• .•..••.•. ..••••• 914-931H19OO 

§-Productsold through distributors t-Product. meets MIL specs <I>-Rentals #I-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 
t Reeve Electronics, Mellish E. Murray, Chicago, IL 60612 ................ 312-670-0150 
tRLC Electronics, Inc., ML Kisco, NY 10549 .............................. 914-241-1334 
t Sage Laboratories, Inc., NatiCk, MA 01750 .............................. 508-653-0844 

§t Systron-Donner Microwave Div., Sylmar, CA 91342 ... 818-362-9900 
Tele-Tech Corporation, Bozeman, MT 59715 .......................... 406-586-0291 

tTRAK Microwave Ltd, TRAK Microwave Corp., Dundee, SCOTLAND DD2 lTV 
.. .. .. .. .. .. .. .. . .. .. .. .. .. . .. .. .. . .. . .. .. .. .. .. .. .. .... 44-382-561509 

r I ranseo I-'rOOUCIS, Inc., ~ubSidiarv 01 Datron Systems Inc., Camarillo, CA 93012 
................... ................ 805-987-8007 

TAM, Inc., Manchester, NH 03103................. 603-627-6000 
1'Vectronics Microwave Corp., Middlesex, NJ 08846 908-356-2377 

§tVega Precision Labs., Vienna, VA 22180 ......... .... ............ 703-938-6300 
§ Wiltron, Morgen Hill, CA 95037-2809............. ............... . 406-778-2000 

Dividers, Voltage-Also See Networks, Resistance; Transformers, 
Voltage Dividing-2900 - See Vol. D 

Doublers, Frequency - See MuHipliers, Frequency (Vol. A) 

Doublers, Voltage-Also See Rectifiers, Bridges & 
Assemblies-4800 

§t Aydin Corporation (West), San Jose, CA 95119-1371 .... 408-629-1100 
# BEC Inc.lCertified Calibration labs, Horsham. PA 19044 800-523-3808 
t Del Elctrns. Corp, Mt Vernon, NY 10550.................. 914-699-2000 
t Map Controls. Bordentown, NJ 08505 . . . . . . . . . . . . . . . . . . . . . . . . . . 609-298-7300 
§ NTE ElectroniCS, Inc, Bloomfield, NJ 07003 ....... 201-748-5089 
t NWL Transformers, Bordentown, NJ 08505 .................. 609-298-7300 
§ Philips ECG, North American Philips Co., Williamsport, PA 17701 ....... 717-323-4691 

Richard-lee Co., Cranford, NJ 07016 ......... . . . . . . . . . . . . . . 201-276-0710 
§Semjkron, Inc., Hudson, NH 03051-0066 ................ 603-883-8102;1-800-258-1308 

§t Semtech, Newbury Pari<, CA 91320 ... . . . . . . . . . . . . . . . . . 805-498-2111 
§ Slaco Energy Products Co., Dayton, OH 45403 ........... 513-253-1191 

Teledyne Components, Mountain View, GA 94039-7267 .... 415-968-9241 

Down Converters-3450 
t Airtran, Utton lodustries, inc., MorriS Plains, NJ 07950 ....... 201-539-5500 

Califomia Microwave, Sunnyvale, CA 94086 . . .. 406-732-4000 
t Communications Sys. Technology, Inc., Hermosa Be?.ch, CA 90254 .. ' 213-374-3649 
tCorvus Microwave Inc., Syracuse, NY 13211-2100........ 315-437-4400 
t Electrospace Systems, Inc., Richardson, TX 7508-1-1359 ................ 214-470-2137 
t FEI Microwave, inc., Frequency Elsetronies, Inc., Sunnyvale, CA 94086. 408-132-0880 
tFerretec Inc., Frernon~ CA 94539-7474 ................ ....... 415-226-1216 

HDS Inc, Reston, VA 22091 ..................................... 703-620-6200 
M/A-COM Government Products, Inc., Hunt Valley, MD 2'1031) 301-771-0077 

t Magnum Microwave Corp., Fremont, CA 94538 ............ 415-657-9898 
Olektron Corp., Signal Technology Corp., Webster, MA 01570 .. ' 508-943-7440 

§QUAlCOMM, Inc., San Diego, CA 92121 .... ............. 619-587-1121 
Servo Corporation of America, Hicksville, NY 11802-9907 .... 516-938-9700 

tStanford Telecommunications, Inc, Santa Clara, CA 95056 ............. 408-748-1010 
Tele-Tech CorporatiOl\ Bozeman, MT 59715 ........................... 406-586-0291 

oj> U.S. Instrument Renlals, inc., AT&T Capita; Corp., D/PW Airport, TX 75261 
....................................................................... 800-874-7123 

Drafting Machines-4200 - See Vol. C 

Drafting Symbols, Dry Transfer, Pressure Sensitive, etc. (inci. 
lettering)-4200 - See liol. C 

Drawers, Sliding-1400 - See Vol. C 

Drills & Accessories, Mal1ual 8. Power-SliCe - See Vol. C 

Drivers & Decoders For Readouts-2450 - See '101. B 

Drivers, Chopper-1100 - See Vol. 0 

Drivers, Hardware & Software-2000 - See 1101. D 

Drivers, Nut-5400 - See Vol. C 

Drivers, Solenoid-4550 - See Vol. B 

Drivers, Speaker-1300 - See Vol. D 

Drivers, Surface Mount-1100 - See Vol. 0 

Drivers, Switch-3450 
Aeroflex Laboratories Inc., ARK, Inc., Plainview, NY 11803, 516-694-6700 

.............................................. , .................. A'172O 
CP Technology, Inc., Cupertino, CA 95014 .............................. 408-996-8069 

t Daico Industries, Inc., Compton, CA 90220 .............................. 213-631-1143 
t Film Microelectronics Inc, Peabody, MA 01960 ......................... 508-532-9913 

::'Iann t'i~icrcwavG Inc., camb~k':ge, iVJA 02139 ......................... i -000-937-37"12 
t Marconi CircuH Technology Corp., Farmingdale, NY 11735 .............. 516-293-8638 

Silicon General, Garden Grove, CA 92641 ............ ................. 714-898-8121 
Teledyne Components, Mountain View, CA 94039-7267 ................ 415-988-9241 

Drivers, Tube - See Drivers & Decoders for Readouts (Vol. B) 

Drives & Drive Mechanisms (Dial)-2400 - See Vat. C 

Drives/Subsystems, Core Disk Emulator-2000 - See Vot. D 

Drives/Subsystems, Disk, 31h" Diskette-2000 - See Val. D 

Drives/Subsystems, Disk, 3'/4" Winchester-2000 - See Vol. D 

Drives/Subsystems, Disk, 5'14" Diskette-2000 - See Vol. 0 

Duplexers, Microwave-3450 

Drives/Subsystems, Disk, 5'14" Winchester-2000 - See Vol. D 

Drives, Subsystems, Disk, 8" Diskette-2000 - See Vol. D 

Drives/Subsystems, Disk, 8" Winchester-2000 - See Vol_ 0 

Drives/Subsystems, Disk, 14" Winchester-2000 - See Vol. D 

Drives/Subsystems, Disk, Fixed-2000 - See Vat. D 

Drives/Subsystems, Disk, Fixed/Removable-2000 - See Vat. D 

Drives/Subsystems, Disk Array-2000 - See Vol_ 0 

Drives/Subsystems, Magnetic Tape, '/4" Cartridge-2000 - See 
Vol. D 

Drives/Subsystems, MagnetiC Tape, Cassette-2000 - See Vol. D 

Drives/Subsystems, MagnetiC Tape, Reel-to-Reel-2000 - See 
Vol. D 

Drives/Subsystems, Semiconductor Emulator-2000 - See Vat. D 

Dry Transfer Letters & Numbers - See Kits, Marking (Vol. C) 

Ducts, Wiring-GOOO - See Vol. C 

Ducts, Fiber Optic-2475 - See Vol. B 

Dummy loads, Electronic-2900 - See VOI_ 0 

Dummy Loads, Microwave-2900 - See Vol. D 

Dummy Loads, Power-2900 - See Vol. D 

Dummy loads, Programmable-2900 - See Vol. D 

Dummy loads, Resistive-2900 - See Vol. ID 

Dummy loads (MIL), RF-2440 - See Vol. B 

Duplexers, Microwave-3450 
t Integrated Microwave, San Diego, CA 92121-1009. 619-259-2600 .•• A'1678-1679 

Murata Erie North America, Inc., Smyrna, GA 30080, 404-436-1300 .. A'1109,182O 
t Airlron, lillon Industries, Inc., Morris Plains, NJ 07950 ................... 201-539-5500 
# BEC Inc/Certified Calibration Labs, Horsham, PA 19044 . . . . . . . . .. . . . . .. 800-523-3808 
tCorvus Microwave Inc., Syracuse, NY 13211-2100 ...................... 315-437-4400 
.;. K&L fiJ~i(~.\)wav~ inc., Sali~bury, MD ~'i 80"\ .............................. ::501-749-2424 
t KDl/Triangle Electronic.., Whippany, NJ 07981 ......................... 201-887-5700 
tLorch Electronics:Div. of Vemitron Corp, St Petersburg, FL 33710 ...... 813-347-2181 
t Microphase, Norwalk, CT 06856 ........................................ 203-866-8000 
§ Microwave Development Laboratories, Natick, MA 01760 ............... 508-655-0080 
tMitec Electronics, Pointe Claire, QUEBEC, CANADA H9R 3X3 .......... 514-694-6886 
§ Murata Manufacturing Co., Ltd., Nagaoka-Kyo-Shi Kyoto, JAPAN 617 ... 075-951-9111 
t Premier Microwave, Port Chester, NY 10573 . . . . . . . . . . . . . . . . . . . . . . . . . . .. 914-939-8900 
t Servo Corporation of America, Hicksville, NY 11802-9907 .............. 516-938-9700 

Sinclair Radio Laboratories lid, Aurora, ONT., CANADA l4G 3G9 ...... 416-727-0165 
§tSystron-Donner Instrument Div., Concord, CA 94518 .................... 415-676-5000 
§t Systron-Donner Microwave Div, Sylmar, CA 91342 ..................... 818-362-9900 

tTransco Products, Inc., Subsidiary of Detron Systems Inc., CamarillO, CA 93012 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • .. 805-987-8007 

t UTE Microwave, Asbury Pari<, NJ 07712 ................................ 908-922-1009 

Duplexers, Nonmicrowave-1900 - See Vol. D 

Duplicators, MagnetiC Tape-1300 - See Vol. 0 

Dust Covers - See Covers, Protective (Vol. C) 

DVMs _. See Meters, Volt, Digital (Vol. 0) 

Earphones - See Headphones (Vol. D) 

Earth Stations, TV, Receive Only-1900 - See Vol. D 

Earth Stations; TV, Receive/Transmit-1900 - See Vol_ D 

Edge Clips, Surface Mount-2500 - See Vol. C 

Edge Connectors, Surface Mount-2100 - See Vol. C 

Editing Equipment, Tape-1300 - See Vol. D 

Ejectors & Extractors, PC Boards - SeA PuliArs, Circuit Board (Vol. C) 

Elastomers, Conductive - See Conductive Elastomers (Vol. C) 

Elastomers, Heat Shrinkable - See Caps, Forms & Tapes, Heat 
Shrinkable (Vol. C) 

Electret - See Microphones, Condenser (Vol. Dj 

Electrical Measurement & Test Services - See Services, Electrical 
Measurement & Test (Vol. D) 

Electrodes, Electroplating - See Electroplating Equipment & Supplies 
(Vol. D) 

Electrodes, High Voltage-2900 - See Vol. 0 

EEM 1991 §-Product sold through distributors t:-Product meets MIL specs <I>-Rentals #-Value Added Reseller 



Electromagnets-1850 

Electromagnets-1850 
llegdon Solenoid, Inc., Westmont, IL 60559, 708-789-0600 ••• a.1834-1635,1637 
TDK CorporatIon of America, Electronic Components. Material; Mount Proepect, 

IL 60056, 708-103-6100 ....... .. ...... :.......................... A.1294 
§ Walker Scientific, WolC8lller"MA 01606, 508-852-3674;508-853-3232;600-962-4638 

•••••• , •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Do1337 
t AP.W. Co., Inc., Rockaway, NJ 07866 ............•..... ,................ 201-627-0643 

§tAydin Corporation (West), San Jose, CA 95119-1371 ................... 408-629-1100 
tMagnetSaIes & MIg. Co. Inc., Culver City, CA 90230-6127 ............... 213-391-7213; 

600-421-8692 
# Metrolab Instruments SA, Geneva, SWITZERlAND CH-l226 . . . . . . . .. (41-22)794 11 21 

Northern Magnetlcs Inc., Van Nuys, CA 91406 ..•.•...•••.......•.....•. 819-997'8675 
Tokin America, Inc:, San Jose, CA 95134 . , . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . 408-432-8020 

Electronic Counter Countermeasures (ECCM) Fixes (MIL)-2440 -
See Vol. B 

Electronic Countermeasures (ECM) (MIL), Cruise Missiles-2440 -
See Vol. B 

ECM Sets (MIL)-2440 - See Vol. B 

ECM Systems (MIL)-2440 - See Vol. B 

ECM Systems (MIL), Deceptive-2440 - See Vol. B 

Electronic Intelligence (Elint) (MIL)-2440 - See Vol. B 

Electronic Loads - See Dummy Loads (Vol. D) 

Electronic Support Measures (ESM) Sets (MIL)-2440 - See Vol. B 

Electronic Warfare (EW) Sets (MIL)-2440 - See Vol. B 

Electroplating Equipment & Supplies-4100 - See Vol. D 

Electrostatic Discharge Guns - Also See Generators, ESD-2900 -
See Vol. D 

Electrostatic Discharge (MIL)-2440 - See Vol. B 

Elements, Sensing - See Transducers (Vol. B) 

Eliminators, Battery - See Power Supplies, AC to DC Adapter (Vol. 0) 

Emitter Location & Identification System (MIL), Automatic Ground 
Transportable-2440 - See Vol. B 

Emitters/Detectors, Infrared-3700 - See Vol. B 

Emitters, Fiber Optic-Also See Diodes, Laser-2475 - See Vol. B 

Emulators, In-circuit-2900 - See Vol; D 

Emulators, RTS-2900 - See Vol. D 

Emulators, Terminal-2900 - See Vol. D 

Encapsulating Materials - See Compounds, Encapsulating, Molding, 
Potting (Vol. C) 

Encapsulation Services - See Services, Encapsulation (Vol. O~ 

Enclosures, Circuit Board, Module, & Relay Mounting-1400 - See 
Vol. C 

Enclosures, CRT - See Mounts CRT (Vol. C) 

Enclosures, Equipment & Panel Mounting-1400 - See Vol. C 

Enclosures, Instrument, With Integral Connectors-1400 - See 
Vol. C 

Enclosures, Keyboard-1400 - See Vol. C 

Enclosures, Metal-1400 - See Vol. C 

Enclosures, Nonmetallic-1400 - See Vol. C 

Enclosures, Portable, Metallic & Nonmetallic-1400 - See Vol. C 

Enclosures, Power Distribution-1400 - See Vol. C 

Enclosures~ Shielded-1400 - See Vol. C 

Enclosures, Shipping, Metallic & Nonmetallic-1400 - See Vol. C 

Enclosures, (MIL)-2440 - See Vol. B 

Encoders, Digital - See Encoders, Shaft Angle (Vol. B) 

Encoders, Displacement, Linear-5500 - See Vol. B 

Encoders, Fiber Optic-2475 - See Vol. B 

Encoders, Magnetic Strlp-5500 - See Vol. B 

Encoders, Proof-2000 - See Vol. D 

Encoders, Shaft Angle, Contacting-5500 - See Vol. B 

PRODUCT INDEX & DIRECTORY 

Encoders, Shaft Angle, Megnetic-5500 - See Vol. B 

Encoders, Shaft Angle, Optical-5500 - See Vol. B 

Encoders, Shaft Position - See EnCOllers, Shaft Angle (Vol. B), 
Resolvers, Synchro (Vol. D) . 

Encoders, Tone-1900 - See Vol. D 

Encoders, Video-1900 - See Vol. D 

Encoders; (MIL)-2440 - See Vol. B 

Encryptors - See Security Systems, Data (Vol. 0) 

Engineering Reference Books - See Technical Books (Vol. 0) 

Energy Management Systems-2200 - See Vol. D 

Environmental Testing Services - See Services, Environmental 
Testing (Vol. D) 

Epoxies - See Compounds, Enscapsulating, Molding, Potting (Vol. C), 
Adhesives (Vol. C) 

.Equalizers, Audio-1300 - See Vol. D 

Equalizers, Delay-1900 - See Vol. D 

Equalizers, Phase-1900 - See Vol. D 

Erasers, Magnetic Tape (Bulk)-1300 - See Vol. D 

Erasing Equipment, EPROM-3130 
Sunrise ElectroniCS, Inc., Glendora, CA 91740, 818-914-1926 .•.••.•.••• Do1329 

§ BP Microsystems. Houston, TX 77043 ...............•. 713-461-9430;1-800-225-2102 
§t BYTEK Corp. Instrument Systems Div, Boca Raton, Fl 33487-1323 .... 407-994-3520 

International Instrumentation, Inc. Westlake V~ CA 91361 .........•... 805-495·7673 
§ International Microsystems. Milpitas, CA 95035 ........................• 408-942-1001 

Oliver Advanced Engineering, Glendale, CA 91203 ...............•..•... 819-24G-008O 
Shokai Far East Ltd., Peekskill, NY 10566 ............................... 914-736-3500 

§ Southern Computer Corp., Atlanta, GA 30342 ..........................• 404-252-3340 
§tSpectronics Corp., Westbury, NY 11590 ............... 516-333-4840/1-80<>-274-8686 

§ Stag Microsystems Inc., Santa Clara, CA 95054 ........ 408-988-1118;1-800-227-8636 
§UVP, Inc., San Gabrie~ CA 91778 ..................................... .- 819-295-3123 
§ Xeftek, Sunnyvale, CA 94086 ........................................... 408-745-7974 

Escutcheons-2400 - See Vol. C 

Etchants, Fluorocarbon-1600 - See Vol. C 

Etchants, Printed Circuit-HO~ - See Vol. C 

Etching & Engraving - See Services, Metal Etching, Engraving (Vol. D) 

Ethernet Extenders-2475 - See Vol. B 

Evaporation Equipment, Electron Beam-4100 - See Vol. D 

Exciters - See Oscillators (Vol. A) 

Exciters, Vibration - See Testers, Vibration (Vol. D) 

Expanders, Data-2440 - See Vol. B 

Expanders, Meter - See Multipliers, Meter (Vol. 0) 

Extractors, Circuit Board, Tube - See Pullers, Circuit Board (Vol. C) 

Extractors, DIP, IC, & Pin Grid Array-5400 - See Vol. C 

Eyelets-2500 - See Vol. C 

Fabrics, Conductive-4525 - See Vol. C 

Facsimile Equipment-1900 - See Vol. D 

Fan Guards-2600 - See Vol. C 

Fans, Axial-2600 - See Vol. C 

Fans, Propeller-2600 - See Vol. C 

Fans, Tubeaxial-2600 - See Vol. C 

Fans, Vaneaxial-2600 - See Vol. C 

Fans/Blowers (MIL)-2440 - See Vol. B 

Fasteners, Cable & Wire - See Wire & Cable Ties (Vol. C) 

Fasteners, Metal-2500 - See Vol. C 

Fasteners, Nonmetallic-2500 - See Vol. C 

Fault Locators - See Detectors (Vol. 0) 

Feedhorns, Satellite Antenna-1200 - See Vol. D 

Feedthrus & Seals, Environmental-2500 - See Vol. C 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 
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Ferrite Material & Parts-1850 
§ Fair-Rite Prods., Wallkill, NY 12589, 914-895-2055 ...•....•...•....•.•. A'1264 

Internalional Electro Magnetics, Inc., Palatine, IL 60067, 708-358-4622 . .. 0'1036 
Lodestone Pacific, Anaheim, CA 92807, 714-630"1343 •.•••.•.••.....•• 1'1-1211 
Microwave Filter Inc., East Syracuse, lilY 13057-0486, 315-437-3953;800-448-1666 

................................................................. A'1695 
Murata Erie North America, Inc., Smyrna, GA 30080, ~(l4-436-1300 ..•••• A'1213 

§ Philip" Components Discrete Products Division, A. North Ameriean Philips 
Company, Riviera Beach, FL 33404,407-881"3200 
............................................. A'1286-12117,1289;1291-1292 

Philips Components Discrete Products Di"., .1\ North Americsn Philips Co., 
Saugerties, NY 12477, 914-24&-2811 .... ', ..... , ........ ,........... A'12SIl 

§ TDK Corporation of America, Electronic Components & Molerial, Mount Prospect, 
IL 60056, 708"803-6100 ................................. A·1294-1297,1299 

§tCapcon, Inc, New York, NY 10001 ,.,.,",.,' 212-243-6275 
§Ceramic Magnetics, Inc. Fairfield. NJ 07004 201-227-4222. 
§Cosmo Corporation, Cleveland, OH 44109 ', .. "" 216-861-5594 
§ Dale Electronics, Inc., Yankton Div., Yankton, SD 57078-0180 .' 605-665-9301 
§ ET& T Corporation, Costa Mesa, CA 92626 . , . , . , , , . , , .. ,. 714-557-2703 

§t FDK America, Inc., Fuji Electrochemical Co" Ltd., San Jose, CA 95134 .. 408-432-8331 
t Ferr~e International, Wadsworth, IL 60083 .. ,""" 708-249-4900 

Ferronics, Fairport, NY 14450.. 716"388-1020 
GC Inlernalionallnc., Richardson, TX 75085-1198 214-234"3240 
Hoosier Magnetics, Inc" Toledo, OH 43617 , ...... ,', .. ,.... 419-841-7173 
Japan Electronic Manufacturers Agency, Inc., Wilmette, IL 60091 70&-~5H1600 

§t Krystinel Corp., Paterson, NJ 07509 , . , . , , . , , , , . , . , , , . , 201-345-8900 
§tMagnetics, Spang & Co .. Butler, PA 16003-0391 412-282"8282 

Magnet Sales & Mig, Co. Inc, Culver City. CA 90230-6127 .. 213-391,7213; 

Mu~i Products International. West Patemon. NJ 07424 . 
§Murata Manufacturing Co, Ud" Nagaoka-Kyc>-Shi, Kyoto. JAPAN 617 ". 

National Micronelics, Kingston, NY 12401 '" 
NMB Technologies, Chatsworth, CA 91311 .". 

§ Qualtek Electronics Corp .• Mentor, OH 44060 ,. 
t Quartzite Proc",",,;ng, Inc" Malden, Mi'. 02148 . , , 
t Raytheon Co" Microwave & Power TuM Di'!" Waltham, MA 02254 
§ Siemens Components, jne., Spaciai ~4"nducts Div., ~selin, N .. .J 08830 .. 

Steward, D. M., Mfg. OCt, Ghattanocga TN 37'!·01 
§ Tokin America. Inc" San .Iose, CA 95134 . . , ...... , , .. , , . 

Ferrules, Cable-end-2500 - See Vol_ C 

800-421-6692 
2,)1-690-1344 
075-951"9111 
914·336 .. 0333 
818-341-3355 
216-951-3300 
617-322-3511 
617-899-f1400 
201-3.21 ··840() 
61 h-B67-Ll·1 00 
408-432"8020 

Fiber Optic Components - See Adapters (Vo!. B), Attenuators (Vol. B), 
Cable (Vol. B), Connectors (Vol. 8), Coupiers (Vol, 8), Detectors 
(Vol. 8), Isolators (Vol. B), Light Sources (Vol. B), Receivers (Vol. B), 
Tr3!1Smmer~ (Ve!. B) 

Fiber Optic Data Links - See Data lini<s, Fiber Optic (Vol. 8) 

Fiber Optic Scanners ~ See Scanners, Fiber Optic (Vol. B) 

Fiber Optic Splices & Splicing Equipmenl-2475 - See Vol. /3 

Fiber OptiC iest Equipment - See Test Equipmen~ Fiber Optic 
(Vol. B), Testers, Fiber Opiic (Vol. 0) 

Films, Masking-2500 - See 1/0/. C 

Films, Resistal'lce-4700 
Beckman Indusl,i,,; Corp., AfflHiate 01 Eme,so" EIe<.'\,ic Co., F ... iierto~, CA 92635, 

714-447-2300 ............................... , .................. ,.. )\·-16<1', 
§t Datsk Corp., Sparks, 1\1\189431, 702-359-7474 .......................... Co1005 

tAcheson Colloids, Div, of Acheson Industries, Inc" Pori Huron, MI4806H747 
" ..... " , " .... " , ..... " ......... " . " ... " .. " .. .. ... 313-984-5581 

Dale Electronics, Inc,. Columbus Div" Columbus. NE 68601-3647 ",.". 402"563-6506 
t Hybrid Designs, Inc" Costa Mesa, GA 92626 ,.. , , ... , .... , , . , , 714-557-9933 
t Hycomp, Inc., Marlborough, MA 01752 .,,"',.,' , . , , . , , , . , .. , ,. 508-485-6300 

Intemational Resistive Company, Boone. NC 28607 , , , . , , , , , . , .. , . , , . , " 704-26<1-8861 
Materials Research Corporation, Orangeburg, NY 10962 .,."." .. , .. , .. 914-358-4200 

tOhmtek Inc., Vishay, Niagara Fails, NY 14304 ... " ... ".".",." .... ,,' 71&-283-4025 
§ Solitron/Microwave, Solilron Devices, Inc. Riviera Bch, FL 33404-9978 

........... " ....... "."''''''''''''" ..... ,, ........ , 407"848-4311;800-886-876:> 

Filters, AC Power Line-2700 
Aerovox Inc., North Dartmouth, lilA 02747-1217, 508-995-1l1J00 ••. ...••.. A016'18 
Corcom, Inc., Libertyville, IL 60048,708-680-7400 •...•••• 1\'1610-1611, C'1331 

t Delta Products Corporalion, F"emont, CA 94538, 415"770-0660 ••.. A'1612-1613 
Eichhoff Electronics, Warwick, RI 021186, 401"738-1440;8oo-G78-101l0 

................... ................................. 1\'1614-1617, iI'141iS 
Electronic Precision Components Corporation, IVtt. Vernon, NY 105504430, 

914-664-2333 .................................................... A'16'70 
Elp"c Camp""erns, Elpao: Eiecl,ur,;c$, inc., Santa ;\na, (;11. 92711:>, 114-979-444U 

............................................. , ...........•....... A'1065 
Filler Concepts Inc., Santa Ana, CII 92707,714-645-7003 ••••.••.• A'1620-1623 

t Fillron Co., 'UlC., Sub. of ARX Inc., Old Bethpage, NY 11804, 51&-752-1144 
................................................................. A'1673 

Genisco Elllcironics Corporation, Sa" Diego, CA 92i73, 619"661-5100 
............................................. ,......... A'1624-1625,1677 

Globtak, Inc., N. Bergen, NJ 07047, 201-861--«)246 •.•. , .. , .. , •.•.•...•• C'1386 
§tJMK, Inc., Amherst, NH 03031, 603-886-4100 .................... Ao 1626-1627 

Marway Prods. Inc., Sants Ana, CA 92703, 714-973-1800 ..•.. ..••••.••• 002212 
Metuchen CapaCitors, Inc., Old Bridge, NJ 08857, 908-679"3366 .•. 1\'1685-1686 

§ Murata Erie North America, Inc., Smyrna, GA 30080, 404-43&-1300 
................................................. ...... A'1415,1697-1698 

§ Power Dynamics Inc., West Orange, NJ 07052, 201-73&-5722 •••••• A·1628-1630 
§ Pullzzi Engineering, Inc., Santa Ana, CII 92704-6865,714-540-4229 ...•. 002224 

Filters, Air (for Disk Drives)-2750 
§ Schaffner EMC, Inc. Components Dhilsion, Ullion, NJ 01083, 

9OS-85'I-0664;800-36'T-5566 .•••.••••••..•.•••.••••.•.•••••••• Ao 1634-1637 
§ Schurte,', Inc., Petaluma, CA 94952, 707-7711"5311 .••.. 11.0 1633-16.19 

Tamura Corp .... ration 01 Americe, Carson, CA 9il746"35111, 2"13-6.."18-'1'100 
........... , ....................... , ........ ,.... ........... A'1fA1-11543 

't TrHoIsli, Inc., \/i$alia, CA 113291, 209-651-2222 .............••.•.. A·164&-~648 

Amber Inds., Inc .• Dallas, rx 75379 .. ,., ... , .. ,.,., 214--490-9801 
Comslron A Div. of Aerotlex, Plainview, NY 11803 516-7.52-2351 

§Control Concepts Corp" Liebert Corp., Binghamton, NV 13902"1380 ,.,. 607-724-,2484 
Curtis Industries, Milwaukee, WI 53219-0910 ..... .. .................. 414--649-4200 

t Elmag Division, Lindgren RF Enclosures. Riviera Beh., FL 33404 ."."., 407"881 -9292 
# Engineered Assemblies & Components Corp. Teterboro, NJ 07608 ."".201-28&44'77; 

800-447-5539 
General Proteclion Co" Inc., Circuit Protection Group. Chicago, IL 60659 

312-761-0403 
LZR Electronics, Inc., Gaithersburg, MD 20879 301-S2-;-4600 
MCG Elctrns" Deer Park, NY 11729 ............................ " ..... 516-58&-5125 

§ MTE Corp" Menomonee FaUs, WI 53051 .,",.,.".. 414--253"82fJO 
t Pico Electronics,lnc., Mt. Vernon, NY 10552 ,.,'" 9'14-699-55'14;800-431-1054 
§Quallek Electronics Corp" Mentor. OH 44060 .... ,,"" .. " ...... 21&-951-3:100 
§ Relay Specia~ies, Oakland, NJ 07436 " ....... " ... " . .. . .. .. .. .. . .. ... 201 "3:l7 -WOO 

Sprague Electric Company, Distribution Division. Mansfield, MA 02048-9102 
... "." ... ,,' ....... , "... ........... .. " ... " ..... , 50&-33'01-8900 

§ Sprague Fil-Mag, San Diego, CA 92111-1416 .. """."".. 619-569-6577 
Superior Electric, Bristol, CT 0601 0 ""., .. ,""""""" 203-582"9561 

§ Tycor International Inc" Calgary, Alberta, CANADA T2H 1 L9 , , , 403-259 .. 3200 

Filters, AF-2750 
t Ch"st"riield "ro<lu~-ts, inc., Elmwood I'~'k, i'iJ 07407, 20i-;'Er/-9l>55 .". A-i1lSi 

Corcom,lnc., Libertyville, Il500.eS, 708-600-7400 .•...•.. Aojc"i1, C·'lll3!l"13:l1 
,)atel, Inc., Mansfield, M'" 02048-1194,508 .. 339 .. 3000 "................ D"I'lIl1 

t Eiectronh; ij'J!ieeision Componems Corpora'tio~~. ~~t Vernon, ~~'V 1IjjSiS),M·3t j 

g·,41 .. IiS4"2333 ............. , .......... , ..••. " ............. "........ ".",!;7!! 
Enegnm (:iectro~"iiin5. inc., OiQth~, KS tiQ)G2, f313v'n.l247~W •..••.•. .. ..• L~~"'~~~~ W 

t ESC Elec\ronic. Corp., I'cr..ade~ 1'1t., ~JJ (rl~5(1, 2~~..g47-U'Wij •..•.•... ;',-1(;;11 
t int£~I"i:!Itoo W3icrOW8"#s. San Oiego, CA 92i2i-".ju!J~. S·m~25S .. 2roQj: .. ~':t"i~lBu-i67S 

JwtK. !nc.~ Amherst, NtH 0203i, f'.«l3·i:1t6-4-;i&:} • ••.•• • •••••••• "..... ~lG'lC27 

.;. Kappa ';tlChtlOiop,ir~s, In(;., ~atl·.~.f~Y, iMjJ n,06t'j, S'm<i!St6~~i.Qm~;·tl~lIJnfj~223··tKW:3 
...•.•.........••......•.. " ....................................... ~.'*"H;:a1 

'r I(R Elecl<anics, Inc., Ave""l, NJ 011)01, !lOa .. S36-1!1DIl .•.••.••.••••.••• A.·liW2 
PreciBion Fiiters, Ithaca~ NY 14S50j 007a2'11'-;~500 , .. ,.,.......... Ao1'rijr:!inif'~rr 

t AFI CO'P<l,alion, Baf Sl1o"", 1'1'1' 11701;, 516-23HWOO ..•••...••.. "..... AO'I5J3 
t lTE, ku;orpol'amd, W. Los Angeles, C,,\ 000(4, Z12-.!rro..u2Z4 ........... , $.\", 1700 
t Alpha Components. Meehanicsburg, PA 170fjf;; .. l17-G97··3Gt?5 
t Anatech Elsctronics, Inc" Ho Ho Kus, NJ 07423...... ... 20'/-612-0066 

Il p, Circuit, Brool<lYfl, NY 11237 ..................... 71S-456-~'717 

1'" }\xei Electronics, hie., Jamaica. r~Y 1'1418 118~29 i-3S<JO 
§t Aydin Corpo"ution (West), San Jose, CA 951 1 g..·1 37 1 .. ,..... 1~,()8-62~J-1100 

§ Palstcn, lexington, MA 02173 ... " .... ".""',,, .... ,,,,... 617-86'1-7240 
t BG Electronics, EPC Corp., Mt Ve,,"on. NY 10550"4430 .,'. 914--664-,5591 
"l'Comslron A Diy. 01 Aerollex, Plainview, NY 1'1803 ." .... ". 516-7'52-2351 

Dantel, Fresno. CA 93727 " .... "" ........ " "."........ 209-292-1111 
Dald Delay Devices, Clillon, NJ 07013-1915 " ... ,.,"""'" 201-773-2299 
De Coursey Engineering Laboratory, Culv"r Cily, CA 90230 . ,. , .. , . , . , ,. 213·8(7-9668 
E!ectrocom industries, S. Bend, IN 46015 .. . .............. , 2i~232-2743 

§ E!ectronic Specialis!s, Natick. MA 01760 .. ,"." .. ,' ',. W8-S55-jb;l2;800-225-4876 
i"Filter Products, Roci<weli International, Costa Mesa, CA 92626.,.,. 714-64'1-53;1 

Frequency Devices. Inc., Haverhill, MA 01332 ..................... 50o-3'lJ)~(ilGi 

~-::J'8quency Selective Ne'CWorks, Woodside. NY '11377 ............ " ...... 718-424-75CO 
tGenisco Technology Corp" La Mirada, CA 90838 ... ',., ..... ,', .... ', .. 714-52S-7OU1 

Gennum Cmporaf.ion, Unear Technology !nc., Burl!!1gt0~~~, ON, CAi-.JADA l711 :3Y3 
, .. " ...... " ..................... " ........ " " .... " 800-263-93S3;416-632 .. 2906 

t Hertz filter, Syosset, NY 11791 ......................................... 516-822-4770 
t Hisonic, Inc., Olathe, KS 66051 .. " .... " .... "",, ...... , .... " .. . .. ... 9 13 .. 782-00 12 

Hopkins Engrg" San Fernando, CA 91342 ."" .. " .............. "" .. , 618-361-8691 
ITHACO, IfiC" Meas. 1\ Control Ins,,", Qiv" ithaca, NY 14851"6437 .,."., 007-272-7(\40 
Krohn-Hite Corp" Avon, IVIA 02322 " ...... " .. , ..... " .... " . " . " .. ".. 508-5So-1660 

HUnea, Technology Corp" Milpitas, CA 95035 .................... " ..... , 408-432-1900 
t Magnecomp, Inc., Pickens, SC 29671 .. " .. , .. , .. , .. " .... "."......... 803 .. 678-4700 
tMagnelico Inc., Holtsville, NY 11742 ............. , .. " ... , ... "."" .... 51&-654-1186 

McCoy Electronics Co.. A Sub, of Oak Industries, Mt Holly Springs, PA 17065 
717-48&3411 

§McCurdy Radio industries Limiled, Toronto, Ont, CAN M4A 2L4 ... ".,. 41&-751-8262 
Modular Audio Products, Modular Devices, Inc., Shirley, NY 11967 ,." 51&-345-3100 

t NETCOM, Inc, Northbrook, IL 60065-3025 .. ,.,., .. ,', .. ,."., .... , .. , 708-584-5100 
t Networks International Corporation. Lenexa, KS 86215 ... 913-469-5494 

NF Electronic Instruments. Costa Mesa, CA 92626 "",, ", ..... ",." 'i'14-557-1664 
t Pico Electronics, Inc" Mt Vemon, NY 10552 .. ,"",.,'" ~14-69g..5514;800-431-1054 

Piconics, Incorporated, Tyngsboro, MA 01679 .. , .. , ... , .. " .. ,',., ..... 506-649-7501 
Polyphase Instrumen~ Ft Washington, PA 19034 .. ,"', .. "., .... ' ..... 215-643-6950 

t RnckweU International, ()osta 1\~f:}Sa, CA 92626 . 7~ ~-6-~1 .. 53~ ~ 
§ Shure Brothers Inc., Evanston, IL 60202"3696 . , ..... ' . .. ..,., .... ,.",. 70&-86&-2200 

Solar Electronics Co., A. T. Parker, Inc. Hollywood, CA 90038 .. " .... ,.. 21.3-462-0806 
§ Toko America, Inc., Mt Prospect, IL 60056 .... " .. , ' " .... " . " " . .. ... 708-297-0070 

Universal Ad-Vu/D-F Inc,. Milwaukee, WI 53207 ,.,., ..... ".. 414-482-4100 
Valpey-Opt Company, Valpey,Fisher CorpJOpt Inds" Hopkinton. iliA 01748 

, .... , .. ',.,.', ........ , ..... ",.,.,,",.,",', ... ,",.,. 508-435-6831 

Filters, Air - See Air Cleaners & Filters (Vol. C) 

Filters, Air (for Clean Fioom) .. 2550 - See "101_ D 

Filters, Air (for Disk Drives)-2750 
Air Filtration Products, Inc. Tusoon, AZ 85705 ... ,.,.,',.,.,' 

§t Aluminum Filter, Carpinteria, CA 93013 ... , .. ".,.,.,.,.," 
Cambridge Fitter Corp, Syracuse, NY 13221-4906 ,.",.,., .. , .. '.,.,.,' 

602-624-2272 
805-684-7651 
315-457-1000 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <p-Renta!s #-Value Added Reseller 



Rlters, Air (for Disk Drives)-2750 (Cont'd) 

§ Daitron, Inc., TIQlIfd, OR 97223 . . . . . . . . . • . . . . . . . . . . . . . . . • . . • . . •• . . . . . . . • . 503-62()"2879 
Micronel U.s. Vista, CA 92083 .....•.....•.......•...........•........•. 619-727-7400 

Filters, Analog - See Filters, Continuously Variable (Vol. A) 

Filters, Antenna-2750 
t Cheaterfleld Produc:Ia, Inc., Elmwood Park, NJ 07407, 201-797-9655 •••• A'1661 
t CommunlCllllon Coli Inc., Chicago, IL 60634, 312~7-1333 ••••••••••••• A'1665 

Kappa Technologies, Inc., Rahway, NJ 07065, 908-396-9400;1-8ClO-223-0603 
• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A'1681 

t KR EIacIronlca, Inc., Avanel, NJ 07001, 908-636-1900 ••••••••••••••••• A'1682 
§ Microwave Filler Inc., East Syracuse, NY 13057-0486, 315-437-3953;800-448·1666 

• ......................................... ;'. • • • • • • • • • • • • A'1688,1680-1694 
§ Mura1a Erie North America, Inc., Smyrna, GA 30080, 404-436-1300 •••••• A'1415 
tServo Corporation 01 America, Hlcksvllla, NY 11802-9907; 516-938-9700 •••••• 

A·1827 
t TTE, Incorporated, W. Los Angeles, CA 90064, 213-479-8224 ••••••••••• A'1708 
t Airtron, Litton Industries, Inc., Morris Plains, NJ 07950 ...•............... 201-539-5500 
t Alpha Componan1s, Mechanicsburg. PA 17055 ......•....•...........•. 717-697-8595 
t American Trans-Coil Corporation, Richmond Hill, NY 11419-1410 . • . . . .. 718-441-5207 
t Anatech Electronics, Inc., Ho Ho Kus, NJ 07423......................... 201-612-0066 
tBIre! Electronic Corp., Cleveland, OH 44139-2794 ....................... 216-248-1200 
t Comstron A Div. of AerofIex, Plainview, NY 11803 ...................... 516-752-2351 

Continental Elec1ronics CorporatiOn, Dallas. TX 75227 .................. 214-381-7161 
Electronic Precision Components Corporation, Ml Vemon, NY 10550-4430 

· . .. . .. .. . . . . .. . . . .. . . .. .. .. . . .. .. . . . . . . .. .. .. .. .. . .. . .. . . . . . . . .. .. .. .. 914-664-2333 
§ Electronic Specialists, Natick, MA 01760 ................. 506-655-1532;aoo-225-4876 
t Frequency Selective NaIWofks, Woodside, NY 11377 ................... 718-424-7500 
t Gamma-f Corp., Electromagnetic Sciences, Inc., Torrance, CA 90505 .... 213-539-6704 
tGenisco Technology Corp.; La Mirade, CA 90638 ....................... 714-523-7001 
t Hertz Fifter, Syosset, NY 11791 ......................................... 516-622-4770 
t Hisonic, Inc., Olathe, KS 66061 .........•............................... 913-782-0012 

Hughes Microelectronic Circuits Division, Newport Beach, CA 92658-8903 
............................................•.....................•.... 714-759-2952 

t Integrated Microwave, San Diego, CA 92121-1009 ...................... 619-259-2600 
t K&L Microwave, Inc., Salisbury, MD 21801 .............................. 301-749-2424 
t Loral Microwave-Narda West, San Jose, CA 95112-4210 ............... 408-436-4400 
tLoraI Microwave-Waveoom, Northridge, CA 91324 ...................... 818-882-3010 
t Lorch Electronics:Div. of Vemitron Corp., Sl Petersburg, FL 33710 .•.... 813-347-2181 

McCoy Electronics Co. A Sub. of Oak Industries, Ml Holly Springs, PA 17065 
....................................................................... 717-486-3411 

t Microphase, Norwalk, CT 068,56 ........................................ 203-666-8000 
Microwave Development Laboratories, Natick, MA 01760 ............... 508-655-0060 
Omicron elec1ronlc, Hohenems, AUSTRIA A-6945 . . . . . . . . . . . . . . . . . . . . + 15576/4010-0 

t Piezo Technology Inc., Orlando, FL 32804 ......•...•.•.....•........... 407-298-2000 
t Premier Microwave, 'Port Chester, NY 10573 . . . . . .. . . .. . . . . .. . . . . . . . . . .. 914-939-8900 
t Reacte~ Inc., Rockville, MD 20850 ...................................... 301-279-5535 
tRFI Corporation, Bey Shore, NY 11706 ................................. 516-231-6400 

Rosenberger-Micro Coax, (Formerly Micro-Coax Components, Inc.), Collegeville, PA 
19426 ................................................................ 215-489-3700 

t Sage Laboratories, Inc., Natick, MA 01760 .............................. 508-653-0844 
§tSinciair Radio Laboratories Ltd., Aurora, ONT. CANADA L4G 3G9 ...... 418-727-0165 

§ Soshin Electric Co. Ltd. O1a-Ku, Tokyo, JAPAN... . . . .. . .. . . . . .. ..• . . .. (03) 3775-9111 
tTeIoi1lc/BerkeIay, Berkeley Inds. Inc., Laguna Beach, CA 92652 ......... 714-494-9401 
tTorotron Corp., Ml Vernon, NY 10550 .................................. 914-664-2050 
t Transco Products, Inc., Subsidiary of Datron Sysiems Inc., Camarillo, CA 93012 

· .. . . .. .. . . .. . . . .. .. . . .. ... . . . . . .. . . . . . . ... . .. .. . .. . . . . . . . .. . . . . . . . .. .. 805-987-8007 
t TrilHhic, Inc., Indianapolis, IN 46236 ..................................... 800-344-2412 

Valpay-Opt Company, VBlpey·Fisher Corp./Opt Inds., Hopkinton, MA 01748 
· . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 506-435-6831 

Filters, Antialias-2750 
t Avena Corp., Brooklyn, NY 11208, 718-1127-5991;800-452-1966 ••••••••• A'1659 
t Chesterfield Products, Inc., Elmwood Park, NJ 07407, 201-797-9655 .••• A'I661 
t CommunlCllllon Coil Inc., Chicago, IL 60634, 312~7-1333 ••••••••••••• A·1665 

Datel, Inc., Mansfield, MA 02048-1194,508-339-3000 •••••••••••••••••• 0'1161 
Frequency Devices, Inc., Haverhill, MA 01832,508·374:0761 ••••••••••• A'1675 

t Inlegra1ad Microwave, San Diego, CA 92121-1009, 619-259-2600 ••• A'1678-1679 
t KR ElectroniCS, Inc., Avsnal, NJ 07001, 908-636-1900 •••••••••••• A'16B2-1683 

Precision Flllera, Itheca, NY 14850, 607-2n-3550 .,. A'1706-1707,001192-1193 
tTTE, Incorporated, W. Los Angeles, CA 90064, 213-479-8224 •.•••• A'170B,1713, 

1717 
tAnatech Electronics, Inc., Ho Ho Kus, NJ 07423 ......................... 201-612-0066 

A. P. Circuit, Brooklyn, NY 11237 ....................................... 718-456-2717 
t BG Electronics, EPC Corp., ML Vernon, NY 10550-4430 ................ 914-664-5591 

DSP Technology, Frernont CA 94538-7338 ............................. 415-657-7555 
Encore Electronics, Inc., Saiatoga Springs, NY 12866 ..........•........ 518-584-5354 
Hycomp, Inc., Marlborough, MA 01752 .................................. 508-485-6300 

§t Linear Technology Corp, Milpitas, CA 95035 .. .. .. .. .. . . . . . .. .. . . . .. .... 408-432-1900 
Matthey Electronics, Television Equipment Associates, South Salem, NY 10590 

· ......................................................... '.' . . . . . . . . . . . 914-763-8893 
NF Electronic Instruments, Costa Mesa, CA 92626 ...................... 714-557-1684 
Omicron electroniC, Hohenems, AUSTRIA A-6845 . . . . . . . . . . . . . . . . . . . . + 15576/401 ()"O 
R C. Electronics Inc., Goleta, CA 93116 ................................. 805-685-7770 

§t Rockland Scientific Corporation, Princelcn, NJ 08543 ..................• 609-896-2255 
t Rockwell Internationa~ Costa Mesa, CA 92626 .................. , . . .. ... 714-641-5311 

Television Equipment Assocs., So. Salem, NY 10590-0393 ............. 914-763-8893 
Valpey-Opt Company, Valpey·Fisher Corp./Opt IneIs, Hopkinton, MA 01748' 

· . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . .. . . . • . . . . . . . . . . . . . . . . . . . . .. 508-435-6831 
Western MuHiplex Corp., Belmont, CA 94002 . . . . . .. .. . . . . .. .. .. . . . .. . . .. 415-592-8832 

Filters, Band Elimination-2750 
Allen Avionlca, Inc., Mineola, NY 11501, 516-248-8080 •••••••••••• A'1494,1653 
A. P. Circuit, Brooklyn, NY 11237, 718-456-2717 •••••••••••••••••••••• A'1654 

t Avena Corp., Brooklyn, NY 11208, 718-827-5991;800-452-1966 •••• A'165B-1660 

PRODUCT INDEX & DIRECTORY 

tCheslerfield Products, Inc., Elmwood Park, NJ 07407, 201-797-9655 
• ••••••••••••••••••••••••••••••••••• , •••••••••• , • • • • • • • • • • •• Ao1681-1663 

t Communication Coil Inc., Chicago, IL 80634, 312~7-1333 • • • • • • • • • • • •• A'1665 
Corcom, Inc., Ubertyville, IL 60048, 708-680-7400 ••••••• , A'1810-1611, C.1330 
DeteI,lnc., Mansfield, MA 02048-1194,508-339-3000 •••••• ,., ••••••••• 001161 

t Eagle Wichita, Wichita, KS 672n, 316-942-5100 ................. A'1666,1668 
Electronic Praclslon Components CorporatIon, Mt. Vernon, NY 10550-4430, 

914.&64-2333 .................................................... A o1670 
t ESC Electronics Corp., Palisedes PI<., NJ 07650, 201-947-0400 ••••••••• A'1671 
t FlItron Co., 111<:., Sub. 01 ARX Inc., Old Bethpage, NY 11804, 516-752-1144 

••••••••••••••••••••••• , •••••••••.••••• , •• , •••••••••••• , ••••••••• A·1673 
Frequency Devices, Inc., Haverhill, MA 01832, 508-374-0761 ••••.•••••• A'1874 

t Frequency SaIecIlve Networks, Woodside, NY 113n, 718-424-7500 •• ,.. A·1370 
Genisco Electronics Corporation, San Diego, CA 92173, 619-661-5100 

• •••••••••.•••••••••••.•.•••••••••••••••••••••••• , • • • •• A'1624-1625,16n 
tlntagrated MIcrowave, San Diego, CA 92121-1009, 619-259-2600 ••• A'1679-1679 
t Kappa Technologies, Inc., Rahway, NJ 07065, 908-396-9400;1-11oo-223-D80a 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·1681 
t KR ElectroniCS, Inc., Avenel, NJ 07001, 908-636-1900 •••••••••••• A·1682-1683 

Krohn-Hile Corp., Avon, MA 02322, 508-580-1660 ••••••••••••••••••••• A'1664 
§t Microwave Filler Inc., Eaet Syracuse, NY 13057-0486, 315-437-3953;800-448-1666 

• • • • .. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ... A'1688-1690,1682-1695 
Mini-Circuits Lab., Brooklyn, NY 11235-0003, 718-934-4~ ••• ,........ A~1753 

Morgan-Matroc, Vemilron Dlv., 1IedIord, OH 44146-5478, 216-232-8600 •• B'1921 
t Murate Erie North Americs, Inc., Smyrna, GA 30080, 404-436-1300 •••••• A'1696 

Precision FII1ers, Ithaca, NY 14850, 807-2n-3550 •••••••••• , •••••••• ,. A'1706 
t RFI Corporation, Bey Shore, NY 11706, 516-231-6400 •••••••••••••••••• A'1533 

TOYOCOM USA INC., Arlington Heights, IL 60005, 
708-593-8780/1-800-TOYOCOM •••••••••••••••••••••••••••••• A o 1481-1482 

t TTE, Incorporated, W. Los Angeles, CA 90064, 213-478-8224 
• • • • • .. . • • • • • • ... • • • • • • • • • • • . • • • • • • • • .. • •• • .. • .. • • • A'1708,1112,1716-1717 

Advanced Filler Devices, Inc., Carlsbad, CA 92009 .•.................... 619-438-2074 
t Airtron, Litton Industries, Inc., Morris Plains, NJ 07950 ...............•... 201-539-5500 
tAlphaComponents, Mechanicsburg, PA 17055 ......................... 717-697-8595 
t American Trans-Coil Corporation, Richmond HiI~ NY 11419-1410 • . . . .. . 718-441-5207 
t Anatech Electronics, Inc., Ho Ho Kus, NJ 07423......................... 201-612-D06B 

Andersen laboratories, Bloomfield, CT 06002 . . . . . . . . . . . . . . . . . . . . . . . . . . . 203-286-9090 
§ ATV Research, Inc., Dakota City, NE 68731 ............................. 402-987-3771 
t Axel Electronics, Inc, Jamaica, NY 11418 .............. .'.. . .. . .. .. .. . . .. 718-291-3900 
tBG Electroi1lcs, EPC Corp., Mt Vemon, NY 1055D-4430 ................ 914-684-5591 
t Bird Electronic Corp., Cleveland, OH 44139-2794 ....................... 216-248-1200 
tBurr·Brown Corp., Tucson, AZ 85734 ................................... 602-746-1111 
tCIR-Q-TEL Microwave, Inc., Beltsville, MD 20705 ....................... 301-47()''2900 
tCoast Coil Co., Coast Magnetics, Los Angeles, CA 90016 ............... 213-936-6188 

Coilcralt, Cary, IL 60013 .......•........................................ 708-639-2361 
tCommunications Sys. Technology, Inc., Hermosa Beach, CA 90254 ..... 213-374-3849 
tCornstron A Div. of Aeroflex, Plainview, NY 11803 ...................... 516-752-2351 

CTS Corporation, Elkhart, IN 46514 ...................................... 219-293-7511 
t CTS Corporation, Microelectronics business unit, W. Lafayet1e, IN 47906 

· .. . . . . . . .. . . ... . . . . . . .. . . . . . . .. . . . .. . . . . . . . .. . . .. . . . .. . .. .. . .. .. . ... .. 317-463-2565 
t Daden Associates, Laguna Hills, CA 92653 ............................. 714-77()"1522 

Dantel, Fresno, CA 93727 , ......................... '. . . . . .. . . . . . . . . . .. . . 209-292-1111 
§ De Coursey Engineering Laboratory, Culver City, CA 90230 . ...•... .. . .. 213-EX7-9668 

Dontech, Inc., Doylestown, PA 18901 ................................... 215-348-5010 
§ Dynamics, Div. of Waugh Controls Corp., Chatsworth, CA 91311 ..•..... 818-998-6281 

EBling Electro-Optics, Holliston, MA 01746 . . . . . . . . . . . .. 508-429-B370;I-aoo-343-4912 
t EG & G Frequency Products Inc., EG & G Inc., Cincinnati, OH 45232 .... 513-542-5555 

Electrocom Industries, S. Bend, IN 46615 ............................... 219-232-2743 
§ Electro-Metrics, Incorporated, A Penril Corp, Amsterdam, NY 12010 .... 518-843-2800 
tElectronic Transformar Corp., Totowa, NJ 07511 ........................ ,201-942-2222 

Elpac Components, Elpac Electronics, Inc., Sants Ana, CA 92705 •...... 714-979-4440 
# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-2B8-44n; 

800-447-5639 
tEWC, Inc., Englishtown, NJ 07726 ...................................... 908-446-3110 
tFerreteclnc.Fremon~CA94539-7474 ................................. 415-226-1216 
t Fiftronics, Inc, Kansas City, MO 64120 .................................. 816-231-7375 

Fox Electronics, Ft Myers, FL 33905 . .. .. . . . .. . • . . . • . . .. .. . . .. .. . . .. .. . . 813-693-0099 
t Freed Transiormer Co., Inc, Electronic Transformer Corp., Totowa, NJ 07511 
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t Frequency Electronics, Inc., Mitchel Field, NY 11553 •........•.......... 516-794-4500 
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tHertz Filler,Syosset, NY 11791 ......................................... 516-622-4770 
tHisonic, Inc., Olathe, KS 66061 ......................................... 913-782-0012 
t Hughes Microelectronic Circuits Division, Newport Beach, CA 92658-8903 

· ................ " . . . . .•. . . . . ... . . . . . . .. . . . ... .... .•.. . ... .. . .. . . . . ... 714-759-2952 
t International Sensor Sysiems, Inc., Aurora, NE 68818 ................... 402-694-6111 

ITHACO, Inc., Meas. & Controllnstrs. Div., Ithaca, NY 14851-6437 .....•. 607-272-7840 
t K&L Microwave, Inc., Salisbury, MD 21801 .....•........................ 301-749-2424 

§t Linear Technology Corp., Milpitas, CA 95035 ......... ,.................. 408-432-1900 
t LorBl Microwav ... Narda West, San Jose, CA 95112-4210 ............... 408-438-4400 
tloral Microwave-Wavecom, Northridge, CA 91324 ...................... 818-882-3010 
tLorch Electronics:Div. of Vemijron Corp. Sl Petersburg. FL 33710 ...... 813-347-2181 
t Magnecomp, Inc., Pickens, SC 29671 ................................... 803-878-4700 
tMagnetico Inc., Hoftsville, NY 11742 .................................... 516-654-1166 

Marconi InStruments, Allendale, NJ 07401 .. '. . . . . . . . . . . . . . . . . . . . . . • . . • .. 201-934-9050 
Matthey Electronics, Television Equipment Associates, South Salem, NY 10590 

· ...............................................•..•..•....... ; . • . . . . .. 914-763-8893 
t McCoy Electronics Co, A Sub. of Oak Industries, Mt Holly Springs, PA 17065 

......•............................•..•.........•..•..•...•............ 717-486-3411 
t Metropole Products Inc. Stafford, VA 22554 ••.............. ,............ 703-659-2132 
t Micronics Technology Inc., Glen Cove, NY 11542 ... .. . . . . . . . .. . . .. .. • . . 518-759-5600 
t Microphase, Norwalk, CT 06856 ..................... ,.................. 203-886-8000 
§ Microwave Development Laboratories, Natick, MA 01760 ' . • • . . . . . • . . . . . . 508-655-0060 
tMHec Electronics, Pointe Claire, QUEBEC, CANADA H9R 3X3 ...•.••... 514-694-6668 
§ Murata Manufacturing Co. Ltd., Nagaoke-Kyo-Sh~ Kyoto, JAPAN 617 ... 075-951-9111 
t NETCOM, Inc, Northbrook, IL 60065-3025 ............................. , 708-564-5100 
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t Networks International GorporatiOl\ Lenexa, KS 66215 . . . . . . . . . . . . . . . . . . 913-469-6494 
NF Electronic Instruments, Costa Mesa. CA 92626 ...................... 714-557-1684 

tNo.1h Hills Electronics, Glen Cove, NY 11542 ........................... 516-671-5700 
Omicron electronic, Hohenems, AUSTBIA A-6845 ..... , ............. , + 15576/4010·0 
OPT Industries, Inc., Phillipsburg, NJ 08865 ............................. 908-454-2600 
PeA Electronics, Sepulveda, CA fJ1:143 ................................ 8ifl-892-076'1 

t Plazo Technology Inc, OrIMd:>, f'L 32804 .............................. 407-2!l!'r2QOO 
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t Premier Microwave, Port Cl1e&ter, NY 10573, .................•........ 914-939-8900 
t Reacte~ Inc., Rockville, MD 20850 .... , .......... , , . . . . . . . .. 301-279-5535 

§t Reeves-Hollman Div, Dy.,amics Q~ .. alio" 01 Ame,ica, Carlisle, PA 1"1013 
..................... "............. . ....... , ............ , .... 717-243-5929 

t RF Monolithics, Inc., Dallas, .... x 75244 .,. " ......................... ,' 214-233-2903 
§t Rockland Scientific Co1p<lralion, Princ<;tol1, NJ 08543 ..... ,............ 600-8(16-·22f'f' 
t Sawtek Inc., Orlando, Fl 3286(}-9501 ...... .... .. .. . .. ... .......... 407 .. 886·8860 
t Servo Corporation of America, Hicksville. NY 11802-9907' ... , ..... ,' 516-93R-97oo 

§t Sinclair Redio Laboratories Ltd, Aurora, ONT., CANAi)A l4G 3G9 ~:I 6-727-0165 
Sokol Crystal Products, Inc., Minaral Poin\, WI 53585 . . . . . . . . . . . . . .. . . . .. 606-987-3363 

§ Soshin Electric Co., Ltd, Oia-Ku, Tokyo, JAPAN. .,........... ........ (0.1) 3775-91; 1 
§Spectra Sonics, Ogden, UT 64405 ................................ , .. , .. 801-392 .. "7531 
t Swadlow, Inc, liberty Mirra, Products, B(acka",idge, I'll '15014 ,...... 412-224-1800 

§t Systron-D<lnner Microwave Div., Sylmar, CA 91342 . III R-362-99GO 
t Teledyne Microwave, Mountain View, CA 94Cl43 ................. 4 i 5-~6l!-2211 

Television Equipment Assocs., t.o. Salem. NY 1059(4)393 ... , 914--763-889:3 
t Telonic/Berkeley, Berkeley Inds. Inc., Laguna Beach, CA 92652 714-49'.-9401 
§ Toke America, inc., Mt Prospect" IL 60056 ....... ............. "/0&297-00"10 
tTorotron COIp., Mt Vernon, NY 10550 ................ 91.o1-6f;4 .. 2050 
tTrilithic, Inc., Indianapoli., IN 46236 ..... ,............................ eOO,344-2412 

Valpey-OpI Company, Valpey-Fisher Corp.lOpt Inds., Hopkinton, MA 01748 
.. .. .. . .. . .. . .. .. ... .. .. .. .. . .. . .. .. ... " .. '. .. . .. . 508-435-6B31 

t Vanguard Electronics CD., Gardena, CA 80248 . 213-:J;!341oa 
Western Mu!tiplax Co!'p .. Belmont. CA 9,/iOO2, . . . . . . ...... , .... " . , . . 41 fr59r:-8a::'j~ 
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t Communicalion CoiIIYic., Chicago, It GIl1>34, 3'l'--537-1S~;:'; . .•..... .•... _~ .• '~~~ 
Dlltel, Inc., lA.msr;eld, Mil. tl204S-"I194, 508-339-3000 .......•.•...••.•. j:J·,·151 

t Eagle Wlchilli, W,ci"liIlII, I(S 1)7271, 31W42-ii!OO ................•. "'"100Il,1t:i1>i 
t Eieclronic PreclalDIl C<>mpoMnts C""lIOraliD!l, rill. Verno", NV 10550-4430, 

914164 .. 2333 • n •• " ••••• , •••••••••••••••••••• , •• " •• ".. •• • Ae-1i1.r70 
t ESC EleclroillCOllCorp., Palisade. p~_, NJ 07650, 2@i-!»474:l4!l{j ••••••. _. .<\-16"1'1 
t !Fi~n Co., Inc., Sub" ~ ~~1}1}{ Inc., n~:d '6e!h~ge, N·t; 11SQ,~, !51E-1!!;;!"~i,'~~ 

••••••••••••••••••••••• "" ••••• , •••••••••••••••••• , •••••• ft •••••• " • .rl.;·1:.:r~ 
Frequency IOevita8, I?1lC., NtiI\I"iIl~'"hiU, MA C1&32, SfW-314-t!,7q}i ,."... t~"16'f4~161'5 

t Frequency Seleclive NGII"'o,~-", Wood"d~, 1'111" 113'71, ·711J-<)24·75110 ...•. 111-1310 
Genisco Electronics Corporal.",,,,, San Diego, CA ~2173, 619·561-5100 

.................... ' ........... ,... .................... 1\.·162~,-1,,~5,1677 

Hy-Q Inte,ndo .. al (llS'!!,) 'nc., E,I""!lsr, K'f 04110111, EIl!l-283-5000 •.••... 1\-13'75 
t Integrated Mlc""",."", San Diego, C.1iI 92',21-1009,619-259-25613 ... "'-16711-1"79 
t Kappa Techn%ll'''s, Ille., i'!eItway, I\!J 071l1SS, OOa-39tH14l00;~-OO1l-2:23-il602 

........ " .............. ,_ , ............ " ... " ............. "."', ... ,_. A"1~31 
§t KOS AmericG:;~ ~i.£hiniku C~rp., Ove5'!iln~ Pk., &t~ 6&]:11, 012 ... 1(.~~j~es2~. ". ~'\"'·'l3T9 
l' Kill EifJetmn,c'f:!, inc., twene8, i\II.,& O"ffl01, 9ae .. G36-iOO~ ............ AG100~ul=S!i'~ 

Krohn-Hila Corp... A""", ~lA 02S22, 508-5Il0-1~!!i1l ..• , ••.....•........ , ... -13114 
t Lo,ch EI_"'''~,Di,'. v,' 11 .. ""11",,, Co,!!., St. 1'1'!Wrnl> ... ,~, fi. 3;>,'10, 813-U1-2'iil:i 

.............................. , ••••••• "." ••••••••••••••••• ,....... ...,,"1·1rjl1 
t McCoy Electron,,,,, Co" i·1 Ii'_'!>. ,,' o..!, ~!Ifl"lIIri"8, IJlL ,",cO!;! Sp";,,!!", fiJi "17065, 

717-486-3411 ............. , ................................... ,.... t"1:)(lS 
t Mlcrosonlc~, Inc., Wel'moulh, MtI. 02·'3'1,811·-:131-42011 ..•.•••..•.•.••. ,11'14101 

§t Microwave 1"1119.,,,,,., Ens! Sy,~c""'" NY 13057~4lI$, 1115-437-:3!l53-;Sij(j-448-illOO 
••••••••••••••••••••••••••••••••• , •••••••••••••••••••. ,"..... A<IlIiOO9 .. 1005 

Mlnl-ClrcuIIB Lab., Brooklyn, NY 112S5-0003, 716-934--4500 .....•..••.. 11.-1753 
t Morgan-Maire<:, V.""itro" Div., SOOIo'<l, 011 ~<i!1~a;..iM''$, 21ti-2:l.l!-&6I"':! .. !:!'1!1~1 
t Murata Erie North AmBrica, Inc., Smyrna, 1:1A 30000, 404-436-1300 .• ""1695,1738 

Precision Fillers, Ithaca, NY 14850, 1107-277-3550 .•.... ,., ......•.•.. ..,-i70S 
t RFi Corporation, Bey Shom, NY 117115, 516-231-6400 .••••••••.•.•• ,... Jl\'11l33 
tTTE, Incorporilllld, W, Loa Angel .... , CA 900&<!, 213-478-<1224 ••....• 11·1701)-1717 
t Advanced Fifter Devices, Inc., Carlsbad, CA 92009 ...... ' .......... ' 0'19-438-2074 
t Aarofiax Laborat;J~'ies !nc .. A'P-iX, jnc., PlalflVbw, NY 11 60S .............. 5 'j &·594-6700 
t Alrtron, Litton Industries, Inc, Morris Pla.ins. NJ 07950 ................... 201-539-5500 
tAlpha Components, Mechanicsburg f'A 17055 ......................... 717-6tl7-859S 
t American Trans-Coil Corporaiion, Richmond Hil, NV 11419-1410 .. .. ... 718-441-5207 
tAnatech Electronics, Inc., Ho Ho Kus, NJ 07423 ......................... 20'1-612-0066 
t Andersen laboratOries, Bloomfield, CT 06002 .. . . . . .. . . . . . ..• . . . . .. . . . .. 203-286-9000 
t Antenna Specialists, The Allen Group, Cleveland, OH 44139 •........... 216-349-&<!00 

Aptek Technologies, Inc., Aptek Microsystems, Dear1ield BeaCh, FL 33442 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-42H1450 

§t ATV Aseearch, ~nc., D.::.a!{ota Cit;, NE 58731 ............................. ~·C2·OD7 8771 
tAxel Electronics, Inc., Jamaica, NY 11418 ............................... 718-291-3900 

§tAydin Corporation (West), San Jose, CA 95119-1371 ................... 408-62!H 100 
t Beckman Industrial Corp., Affiliate of Emerson EleGuic Co, Fullerton, CA 921>35 

....................................................................... 714-447-2300 
tOO Electronics, EPC ('AlIp., Mt Vernon, NY 10550-4430 ................ 914-664-5591 
t Bird Electronic Corp., Cleveland, OH 44139-2794 ....................... 216-248-1200 
t Blackhawk Networks Corp., Janesville, WI 53545 .....................•. 608-752-8701 
tBruel & Kjaer Instrs.lnc, Marlboro, MA 01752-3093 ............. , ....... 508-481-7000 

Burr-Brown Corp., Tucson, AZ 85734 ................................... 602-746-1111 
tCEC Instruments, Irno Industries Inc, San Dimas, CA 91773 ....•.....•. 714-394-4410 
tClR-Q-TEL Microwave, Inc, Bettsville. MD 20705 ....................... 301-47(}-2900 
t CoaaI Coil Co., Coast Magnetics, Los Angeles, CA 90016 ..........•.... 213-936-61 as 

Coaxial Dynamics, Cleveland, OH 44135 .............................. l-llOO-COAXIAl 
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ITHAf'A), inc., Mess. &. Controllnstr'"$. Div., fihscfl, ~1'l1·~·!JS·\<~~~7 .. ,.. ~n1-~~7~~ .. 7G:1l) 
t KC1!L Micf01.VaVe, inc., Salisbury, MD 21001 ..... , .......... _" ~,D1-·7'48~~~fL24 

V~)jjTsiangla E!ectronics, Whl~~J81Y. t..u 07981 ..... " ..... , ............ , ;.;.1) r,,!}D7 ·b7\";C 
6 ~<.yocera Northwest, BSI. ... 'ironic Componall1ts Grnu~ VC'Jl·il:..l'.J".'Sf, 'f ... t/~ ~;a-G:Z'1 

•••••••••••• _ •••••••••••••••••••••••• < ••••••••••••• " •••• '." •••••• _." •• 21A"l··f39S·2,£·W 
t lark Engin&6l'ing Go., Beier &. 8.arer inc.. 3m JUail'! G£!~js'-Janf;, fj\ '~.%~-.); f:i 

Lectronic Research Labs., 100., Crunj~m, NJ 00 10-t. .." ... " 
§"t Linear Ter.hnology Corp, Mjlp.'tas, C" 95035 . 
t lorai Microwave-Narda Wes~ San Jm"., Cil 96112-4;;; (; 

1 i ~~~4',}' ~ 23:3 
gO~;).41--4·200 

·~O~3~~1000 

··mQ...:J3€~1<~ 
t Lorai MiCfOWaV&-Wavscon1, Nod~1nr!{i"3'" C;CI 0·i :~;?,;\ :~'i n···3~j?-"~''l~)i 0 

MAOOM, Inc., 8u~ingtoj"'j, MA OiB03 -.,... \a'~f··.:2i~~:;C>]D 
t MagrlroOmp, i!"lc.. Pic!<u&a, SC 2S'6l1 ... _ ...... , .. . . . 802;-rr?&47i)C 
.;- Magnetico !nc., Holtsvm~ N'/ .j 1 Y·:'·;:?- , Ij·\,;; ·r:~.·i·~·I·! '.~~; 

Matthey Electronit;s, "ralevision EQuipfnC';'ujl: :'\:-_~~,·£G!:.2;(ee, :~:')~[th ~.~::.Jjtlli1~ ~l 'to 'I05GO 
...... ,.'" ......... J' ••••• ,... 0~·~·7C·:"'.r;\'3'0,.,,} 

t MeUes Grior., Inc., Irvine. eft. g~?7"!.~ ·11~~·.'~61··5{}.f.I.') 
tMetropole Products inc., Stafford, -i{4. 22(£."\ l(r.3-<3S~>·:::13~~: 
tMicrolab/FXR, Uvingwi.On,l\l3 OrWiC .. 20'!-b:;~~-77i:"'i) 

t Micronics Technology Inc., Gien t:ovs, ~\i"': 1151:'.'2 _. 51~i-7f:.~··56C~) 

t Microphase, Norwalk, CT 03850 .. ,... .." _ . .. ... . .. 2iJ3-!j6&HOOO 
§ Microwave Davetopmoo1 L.eJix:fakl~·;·;1s, ,;~dl';'<'>\, M..J, r;, 176n 5')8-~]::i;;;.-()GB'-J 

t Mtiec Electronics. Pointe C!ail"e, QUE2·EC. Gr\N#·.DA j.-j;~~ :~~(8 .. ,.. f14·:;;~· .. ! .. 3fiGc 
t Monitor Products Co., Inc, Oce!lllsidfl, G,' 9?UM .......... ............ 6113-133 .. 4510 
§ Mot~la Ceramic Products, Comp..'1rso~t;.; Pi'1ision, Alb\.1q~"lei·t!U~3. \~A .0::-::1"1 I ~3 

MP/Capar, Mu~i Products International. W8f~i Patemrm, NJ 07~\24 .".. 201-890··1344-
~1 Mu:ata. Mal1u~ac1I-.J:ring ('"..o.,! .tv ;~V' .. Y.'::, Jl..,P;:,J\:.£5 'j- C'7.~~'~~5 HT.;1'~·i 

NEe Electronics, Inc., MouniE:dn Visl,j'/, L;P, .. , . . • . • . •. . . . • . • . .. . . 41 &-r~co·Groo 
t NETCOM, Inc, Northbrook, Il 60065-3025 .. . . . . . . . . . . . . . . 700-56'/"~ 1 rIO 
tNatworks International Corporation, lan"xo, KS 00215 .. ", ........ , .. , .. 913-45&·6';~4 

NF Electronic Instruments, Costa Mesa, GA 92628 .....................• 714-557-16134 
t North Hills Electronics, Glen Cove, NY 1'1;;42 ....................... ' ... ~ 16-Hl-5l00 

Omicron electroniC, Honenems, AU~"lHlf .. A-6845 .. . . . . . . . . . . . . . . . . . . + 15576/4(" 0·0 
OPT Industries, Inc, PhilHpsburg, NJ 0881SS .......... . . . . . . . . . . . . . . . . . .. 9O~,54·2600 

§ PeA Electronics, Sepulveda, CA 91843 ........... '. . . . .. ... . . 131 g .. 8ll'.!-OYS1 
t Pie!o Technology !nc., Orlando, f~" 32eO·~ ...... ,.............. 407· 2C::~· ~C!;O 
t Palara Enginsering Inc., Fullertoll, CA 92633 ................ .. .. .. .. .... 714-5~1-00()() 
tPotyphase Instrument, Ft Washington, PA 10034 ....................... 215-M,;,'.-6S::;!) 
t Premier Microwave, Part Chest"" fI.!Y '! 0573 ........ " . . . . . . . . . . . . . . . . . .. 914-93!J-Ij\XlO 
t Reactel, Inc., Rockville, !liD 20050 3()1-279-5535 

§t Reaves-Hoffman Div .. Dynamics of I'\ri':-'&i'ic~ CE,;lf1"iis/.;l, PI':, "j'lt)"13 

. . . .. ... .. . . . .. . . . . .. . . . . . .. .. . . . . . .... , ........... " 717~2"'~3-592S1 

Ralm Communicaiions, Inc., Indi8llepolis, IN 4622'3 . ................... 317-545-4281 
t ALC Electronics, Inc., Mt Kiscc, NYI 0549 ............................ . !J 14-2" H 334 

§t Rockland Scientific Corporation, P'i~OO!O!1, WJ ()RfA~i .... fl(),Hl!?8-Zi~55 
t Rockwell Intemaliena!, Costa Mesa, CA 92626 .. . .. . . . . . . . . . . . . . . . . . . . .. '114-641-531 j 

§t Rosenberger-Micro Coax, (Formsr!y Micro-Cool< ComPOI1~nw. Inc.), Collegeville, PA 
19426 .. . .. .. .. . . .. . . . .. .. . . . . • . .. .. . . .. .. • . . . .. .. .. . .. . . . . . . .. . . . .... 215-<'.39-3700 

t Sage laboratories, Inc., Naiick, lilA 01760 .............................. 508-653-08M 
t Sawtek Inc, Orlando, Fl 3286(}-9501 ................................... 407-88e-8660 

EEM 1991 i-Product sold through distributors t-Product meets MIL specs <l>-Aentals #-Value Added Resslier 



Filters, Bandpass-2750 (Cont'd) 
§ Seiko Instruments USA, Inc. ElecIronic Components, Torrance, CA 90505 

.••..•.....•.••.•..•.••••••..••.••.....•..••..•.•.....••.••........••.• 213-517-7770 
Servo Corporation of America, Hicksville. NY 11802-9907 ..•.•..•..•..• 516-938-9700 
SFE Technologies, San Fernando, CA 91340 .•..•..•.•.....•.•..•..•... 816-365-9411 

§ Shure BroIheni Inc.. Evanston. II. 80202-3696 .......... ; ~ . • • . . . . . . . • •. . . 706-866-2200 
SIgnaIron, A Subsidiary of Meteor Communications Corp., Lexington, MA 02173 . 

...•.•....•....•.•..........•....•.••••...•.•••.••.•..•..•.•••..•..•••• 617-861-1500 
§t Sinclair Radio Laboratories Ltd., Aurora, ONT. CANADA L4G 3G9 ..•... 416-727-0165 

Sokol Crystal ProducIs, InC.. Minerai Point, WI 53565 .. . . . . . . . . . . . . . . . . .. 606-987-3363 
Solar ElecIronics eo. A T. Parker, Inc.. Hollywood. CA 90038 .......•... 213-462-0806 

§ Soehin Electric Co., Ltd., Ote-Ku, Tokyo, JAPAN. .. ..•.•.. . . . .. ... ...•.. (03) Sn5-9111 
§Spectra Sonics, Ogden. UT 84405 ........•.....•..•..••..•..•.......•.. 801-392-7531 
t ST Microwave Corp., Sub. of Signal Technlg. Corp., Sunnyvale. CA 94086 

· • . • . . • . . • • . . . . . . • . . . . . . . . . . . . . . . . . • . . . . • . . . • . . . • . . . • • . . . . . . . . . . . . . . . .. 406-730-6300 
tSwedlow, Inc., Uberty Mirror Products, Brackenridge, PA 15014 .......... 412-224-1800 

§tSystron-Donner Microwave Div.'Syimar, CA 91342 •...•...........•.... 816-362-9900 
t Teledyne Microwave. Mountain View, CA 94043 ......•....... ,......... 415-986-2211 
§ Television Equipment Assoca. So. Salem, NY 10590-0393 ............. 914-763-8893 
tTelonic/Berkeley, Berkeley Incra Inc., Laguna Beach, CA 92652 ......•.. 714-494-9401 
§Texscan Instruments, Texscan Corporation,lndianapolis, IN 46226 •.... 317-545-4196 

Til-Tel< Umited, Kemptville. Ontario, CANADA KOG 1JO ..•............•. 613-256-5928 
§ Toko America, Inc.. Mt Prospect., IL 60056 . ... . .. . .. ..• .. .. . .. ..•..•..•. 706-297-0070 
tTorotron Corp., Mt Vernon, NY 10550 ••.•.....•..•...•..•......•......• 914-864-2050 
t Trilithlc, Inc.. IndianapoUs, IN 46236 ..................................... 800-344-2412 

Tucker Electronics, Dallas, TX 75355-1419 ..••.... , .•... 214-346-8600;800-527-4642 
§t Tusonix, Inc.. Tucson. AZ 85740-7144 .......•..•..•........•........... 602-744-0400 

Universal Acl-Yu/D-F Inc.. Milwaukee, WI 53207 ...•..•..........•....•. 414-462-4100 
~ U.S. Instrument Rentals, Inc.. AT&T Cap~al Corp., D/FW Airport, TX 75261 

.....•........•...................................•.•.........••....... 800-874-7123 
tUTE Microwave, Asbury Park, NJ On12 ................................ 906-922-1009 

Valpey-Opt Company, Valpey-Fisher Corp./Opt Ind&., Hopkinton, MA 01746 
· . . . . . . . . . . • . . • . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . • • • . . . . • . . . . . . . . • . . . . . . •• . 506-435-6831 

t Vanguard Electronics Co., Gardena, CA 90248 . .. . . . .. . .. . . .. .. .. .. .. .. . 213-323-4100 
t Watklns-Johnson Co., Palo Ano, CA 94304 ............................. 415-493-4141 

Wavetel< San Diego, Inc. , Wavetek Corp., San Diego, CA 92123 ........ 619-279-2200 
Western Multiplex Corp., Belmont, CA 94002'.. .. . .. . .. . . .. .. .. .. .. .. .. .. 415-592-8832 
Wide Band Engineering Co., Inc., Phoenix, AZ 85038 . .. . .. . .•. ....•.. ... 602-254-1570 

Filters, Bandpass, SAW (Surface Acoustic Wave)-2750 
A. p, Circuit, Brooklyn, NY 11237, 718-456-2717 •••••••••••••••••••••• A·1854 

t Avena Corp., Brooklyn, NY 11208, 718-827-5991;800-452-1986 •• ,...... A·1B58 
Genl8co Electronics Corporation, San Diego, CA 92173,619-681-5100 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • A'1824-1825,16n 
Microwave Filter Inc., East Syracuse, NY 13057-(1486, 315-437-3953;800-448-1666 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·1690 
Murata Erie North America, Inc., Smyrna, GA 30080, 404-436-1300 •••••• A'1736 
NTK Technical Ceramics, NGK Spark Plug'l'fUSAl, ML Prospect, IL 60056, 

708-824-1133 •••••••••••••••••••••••••••••••••••••••••••••••••••• A·1703 
Analech Electronics, Inc., Ho Ho Kus, NJ 07423 .. .. .. .. .. .. .. .. .. .. .. ... 201-1112-0066 

t Andersen Laboratories, Bloomfield. CT 06002 ..... ; .. .. .. .. • .. .. .. .. .. .. 203-286-9090 
# Engineered Aseembllee & Components Corp., Teterboro, NJ 07808 ...... 201-286-44n: 

800-447-5639 
§Hltachi America, Ltd., Tarrylcwn, NY 10591 ............................. 914-63HJ600 

§t Kyocera Northwest; Electronic Components Group, Vancouver, WA 98661 
• ..........•.•.....••.......••........... " . . . . . . . . . . • . . • . . . . . . . . . . • . . • 206-696-2840 

§t Linear Technology Corp., Milpitas, CA 95035 .. . . .. .. . .. .. .. . .. .. .. .... .. 406-432-1900 
Matthey Electronics, Television Equipment Associates, South Salem, NY 10590 

........................ , .............................................. 914-763-8693 
t McCoy Electronics Co., A Sub. of Oak Industries, Mt Holly Springs, PA 17065 

· ...................................................................... 717-486-3411 
§ Murata Manufacturing Co., Ltd., Nagaoka-Kyo-Shi, KyoIc, JAPAN 617 ... 075-951-9111 
t Phonon Corporation, Simsbury. CT 06070 .............................. 203-651-0211 
t RF MonoUthics, Inc., Dallas, TX 75244 •......•.....•...•...........•..•. 214-233-2903 
tALC Electronics, Inc.. Mt Kisco, NY 10549 .............................. 914-241-1334 
t Sawtel< Inc., Orlando, FL 32860-9501· .•......•.......• '" .. .. ...•..•.. .• 407-866-8860 
§ Toko America, Inc., Mt Prospect. IL 60056 .............................. 706-297-0070 

Filters, Band Reject, Band Stop - See Filters, Band Elimination 
(Vol. A) 

Filters, Ceramic-2750 
Electronic Pracllllon Components Corporation, ML Vemon, NY 10550-4430, 

914-864-2333 •••••••••••••••••••••••••••••••••••••••••••••••••••• A·1670 
t Integralec\ Microwave, San DIego, CA 92121-1009, 619-259-2600 • •• A·1676-1879 
t Morgan-Matroc, Vernitron DiY., Bedford, OH 44146-5478, 216-232-8600 •• 801921 
t Murata Erie North AmerIca, Inc., Smyrna, GA 30060, 404-436-1300 •• A'1109,1696 
§ NTK Tethnlcal Ceramlca, NGK Spark Plugs (USA), Mt. Prospect, IL 60056, 

708-824-1133 •••••••••••••••••••••••••••••••••••••••••• A'1699,1701-1704 
Sprague Electric Company, Distribution Division, Mansfield, MA 02048-9102, 

508-339-8900 .; •••••••••••••••••••••••••••••••••••••••••••••••••• A·1138 
§ TDK Corporatfon of America, Electronic Components & Material, Mount Prospect, 

IL 60056, 708-803-6100 •••••••••••••••••••••••••••••••••••••• A·1844-1645 
Antenna Specialists, The Allen Group, Cleveland, OH 44139 .....•...... 216-349-8400 

§t A VX Corporation, Myrtle Beh., SO 29577 •.•...•..•..••.....••......•..•. 803-446-9411 
t AVX Fitters Corp., Sun Valley, CA 91352 ................ ................. 816-767-6nO 
t Ceramic Devices Inc., San Diego, CA 92111 ............................ 619-560-7575 

Curtis Industries, Milwaukee, WI 53219-0910 •.........•..•............. 414-649-4200 
§ Electronic Resources Inc.. Sunnyvale, CA 94089 .................•.....• 406-745-1420 
# Engineered Aseembliee & ,Components Corp., TeterlJoro, NJ 07808 ....•. 201-286-44n; 
• BOo-447-5639 

t Fitter Products, Rockwell Intemallonal, Costa Mesa. CA 92626 ........•• 714-641-5311 
Genisco Technology Corp., Le Mirada, CA 90638 .....•.........•....... 714-523-7001 

§t HI-Q Crystals, Hybrids International Ltd., Olathe, KS 66062 .......•...... 913-764-4544 
§ KCK America Inc., M~bishi Materials Corporation, Schaumburg, IL 60173-4518 

.. .. .. .. • . . .. .. .. . .. .. .. .. .. .. .. • . . . . .. . .. . . . . .. . .. .. . . . .. .. .. .. .. .. ... 706-884-8686 

PRODUCT INDEX & DIRECTORY 
§t Kyoceia Northwest, Electronic Components Group, Vanoouwr, WA 98661 

· .. .. . .. . .. . .. . .. .. .. .. . .. . .. .. .. . . .. .. .. . . .. .. . .. .. .. .. .. . .. .. .. . . .. .. 206-696-2840 
§ MotorOla Ceramic ProducIs, Components Division, Albuquerque, NM 87113 

· ............•..................... ; ................................... '505-822-6801 
§ Murata Manulacturing eo. Ltd., Nagaoka-Kyo-Shi, Kyoto, JAPAN 617 '" . 075-951-9111 
t NETCOM, Inc. Northbrook; IL 80065-3025 .............................. 706-584-5100 
tAFI Corporation, Bey Shore. NY 11706 ................................. 516-231-6400 

§t SFE Technologies, Siln Fernando, CA 91340 ........................... 816-385-9411 
§t Spectrum Contro~ Inc.. Erie. PA 16505 .................................. 814-455-0986 

§ Toko America. Inc.. Mt Prospect. IL 60056 .............. .. .............. 706-297-<J070 
§tTusonix, Inc., Tucson, AZ 85740-7144 .................................. 602-744-0400 

Filters, Ceramic, Surface Mount-2750 
A. P. Circuit, Brooklyn, tlY 11237, 718-456-2717 •••••••••••••••••••••• A·1854 

t Communication Coil Inc., Chicago, IL 60634, 312-637-1333 • •• • • • • •• • • •• A.1665 
t fntegralad Microwave, San DIego, CA 92121-1009, 619-259-2600 • •• A.1678-1679 

Morgan-Matroc, Vernitron DiY., Bedford, OH 44146-5478, 218-232-8600 •• B.1921 
§ Murata Erie North AmerIca, Inc., Smyrna, GA 30080, 404-436-1300 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • A·1109,1415,1896 
NTK Technical CeramiCS, NGK Spark Plugs (USA), ML ProepecI, IL 60056, 

708-824-1133 .......................................... A.1699,1701,1703 
Oxley Inc., Branford, CT 06405, 203-466-1033 • •• • • • • • • •• • • • • • • • • • • • • •• A.1705 
Avens Corp., BrOOklyn, NY 11208 ........................ 716-627-5991;800-452-1986 

# Engineered Aseembliee & Components Corp., TeterlJoro. NJ 07606 ...... 201-286-44n; 
, BOo-447-5639 

§ Motorola Ceramic Products, Components Division, Albuquerque, NM 87113 
· . . . . .. .. • .. .. . .. .. . .. . . . . . .. . .. . . . . .. .. .. . .. . .. . .. . .. . .. .. .. .. .. • .. .. . 505-822-8801 

§ Murata Manufacturing eo. Ltd, Nagaoka-Kyo-Shi, Kyoto, JAPAN 617 .:. 075-951-9111 
§ Toko America, Inc.. Mt Prospect. IL 60056 ..••.•...........••......•.... 706-297-0070 
tTrilHhic. Inc. Indianapolis, IN 46236 ..................................... 800-344-2412 

Filters, Coaxial-2750 
t Communication Coil Inc., Chicago, IL 60634, 312-637-1333 • • • • • • • • • • • •• A·1665 
t Lorch Electronics:Div. of Vemilron Corp., Sf. Peteraburg, FL 33710, 813-347-2181 

• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·1751 
§t Microwave Filter Inc., East Syracuse, NY 13057-11486, 315-437-3953;800-448-1666 

• •••••••.•••••••••••••••••••••••••••••••••••••••••••• : • • • • •• A·1668-1685 
Mini-Circuits Leb., Brooklyn, NY 11235.0003, 718-934-4500 •••••••••• ;. A·1753 

§t Murata Erie North America, fnc., Smyrna, GA 30080, 404-436-1300 , 
••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·1415,1687-1896 

t TTE, Incorporated, W. Loa Angeles, CA 90064, 213-478-8224 • • • • • • • • • •• A·1708 
t Airtron, L~n Industries. Inc.. Morris Plains, NJ 07950 ..•.......•.••.••... 201-539-5500 

Antenna Specialists, The Allen Group, Cleveland, OH 44139 ..•..•.••... 216-349-8400 
§AVA Electronics Corporation, Drexel Hill, PA 19026 ..................... 215-284-2500 

Axel Electronics, Inc.. Jernaica, NY 11418 ............................... 716-291-3900 
# BEC Inc.lCertllied Calibration Labs, Horsham, PA 19044 '" .. .•. .•...•.. 800-523-3808 
tBird Electronic Corp., Cleveland, OH 44139-2794 ....................... 216-246-1200 
t ClA-Q. TEL Microwave. Inc., Beltsville, MD 20705 .•.•................... 301-470-2900 

Connecticut Mlcfowave Corp., Cheehire.. CT 06410 :.................... 203-250-9678 
t Daden Associates, Leguna Hills, CA 92653 .•.•...•..•........•.......... 714-n0-1522 

Hewlett-Packard eo. Cupertino, CA 95014 ..........•........•.......... 800-752-0900 
t Integrated Micro)Nave, San Diego. CA 92121-1009 ...................... 619-259-2600 
t K&L Microwave. Inc.. Salisbury, MD 21801 .•....•..•...•............•..• 301-746-2424 

KDl/Triangie Electronics, Whippany, NJ 07981 ........•............•... 201-887-5700 
t Lark Engineering eo. Baier & Baier Inc.. San Juan Capistrano, CA 92675 

· . . . . . . . . . . . • . . . . . • . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 714-240-1233 
Lectronic Aasearch Labs., Inc., Camden, NJ 06104 . . . . • . . . . . . • . . . . . . . . . . 609-541-4200 

t Loral Microwave-Narda West, San Jose, CA 95112-4210 ....•........•. 406-436-4400 
fLerai Microwave-Wavecorn, Northridge, CA 91324 ...................... 816-882-3010 

MACOM, Inc., Burlington, MA 01803 ..••....••...........•.....•........ 617-272-3000 
tMetropole Products Inc., Stafford, VA'22554 ............................ 703-659-2132 
tMicrolab/FXR, Uvingston, NJ 07039 .................................... 201-992-7700 
t Microphase, Norwalk, CT 06656 ........................................ 203-886-8Otio 
§ Microwave Development Laboratories, Natick, MA 01760 .•............. 506-655-0060 
t MHec Electronics, Pointe Claire. QUEBEC, CANADA H9R 3X3 ........•. 514-694-6886 

MoIcrola .Ceramic Products, Components Divisicn. Albuquerque, NM 87113 
· .. . . . . .. .. . .. .. . .. . . .. . .. . .. . . .. .. . .. .. .. . . .. . . . .. .. .. . .. .. .. .. .. . . .. .505-822-8801 

tNorth Hills Electronics, Glen Cove, NY 11542 .. c ......................... 516-871-5700 
t Reacte~ Inc.. Rockville, MD 20850 .......•....••..............•...•.•... 301-279-5535 

RFI Corpoiatlon, Bay Shore, NY 11706 ................................. 516-231-6400 
§t Aosenberger-Micro Coax, (Formerly Micro-Ooax Components, Inc.), Collegeville. PA 

19426 .. . . . . .. . .. .. . .. .. . . .. . . .. .. . .. .. .. •. . • .. .. ... . .. .. .. .. .. . .. . .. . 215-489-3700 
t Sage laboratOries, Inc.. Natick, MA 01760 .............................. 506-653-0844 

SFE Technologies, San Fernando, CA 91340 ........................... 819-365-9411 
§t Sinclair Radio Laboratoriee Ltd. Aurora, ONT., CANADA L4G 3G9 •..• ;. 416-727-0165 
§ Spectrum Control, Inc.. Erie. PA 16505 .................................. 814-455-0986 

§tSystron-Donner Microwave DiY, Sylmar. CA 91342 ..................... 816-362-9900 
tTeIedyne Microwave, Mountain View, CA 94043 ........................ 415-986-2211 
tTeIonic/Berkeley. Berkeley Ind&. Inc.. Laguna Beach, CA 92652 ......... 714-494-9401 

Texscan Instruments, Texscan Corporation; Indianapo6s, IN 46226 ..... 317-545-4196 
tTransco Products, Inc.. Subsidiary of Dalron Systems Inc., Cemarillo, CA 93012 

· ...•. ~ . . • • . . . . . • . . . . . • . . . . . . . . . . . . . . . • . • . . . . . . . • . . . . • •• • . • . • . . .• . . . . . . 805-967-8007 
tTrilithic. Inc.. Indienapolis, IN 46236 ..................................... 800-344-2412 
~U.s.lnstrument Rentals, Inc.. AT&T ~ Corp., D/FW Airport, TX 75261 

....................................................................... 800-874-7123 
t UTE Microwave. Asbury Park, NJ 07712 ................................. 908-922-1009 
t Vanguard Electronics Co., Gardena, CA 90246 .. .. .. .. .. .. .. .. .. .. .. .... 213-323-4100 

Veeco Instruments Inc.. Plainview. NY 11803 •..•..•.......••.•.....•... 516-349-8300 
Western MuttipleX Corp., Belmcnt, CA 94002 •• . . • . . • . . . . • . . . . . • . . . . . . . • • 415-592-6832 

Filters, Color, Panel Light - Also see Lenses, Readout & Display; 
Lenses,Filters, Windows, Infrarecl-2460 - See Vol. B 

Filters, Comb-2750 
Frequency DeviCes, Inc., HaverhIU, MA 01632, 506-374-0781 •••••• A.1674-1675 

tFrequency Selective Networks, WoocIlIide, NY 11377, n8-424-7500 ••••. A'1370 

§-Product sold through distributors t-Product meets MIL specs I)-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 

Ganlaco Electronics Corporetion, San Diego, CA 92173, 619-661-5100 •• A-16n 
t Integrated Microwave, San Diego, CA 92121-1009, 619-259-2600 • •• A-1678-1679 
t KR Electronics, Inc., Avenal, NJ 07001, 908-636-1900 •••••••••••.••••• A-1682 
t TTE, Incorporated, W. Los Angelaa, CA 90064,213-478-6224 ..•.••.••.• A-1708 

Advanced Filter Devices, Inc.. Carlsbad, CA 92009 ...................... 619-438-2074 
t Alpha Components, Mechanicsburg, PA 17055 ......................... 717-697-9595 
tAnatech Electronics, Inc., Ho Ho Kus, NJ 07423 ......................... 201-612-0066 
t Artronic Instrument Co., Inc, Sidney, lilY 1383~ ......................... 607-t>63-tl444 
tAxel Electronics, Inc., Jamaica, NY 11416 ............................... 716-291-3900 
tBG Electronics, EPC Corp., Ml Vernon, NY 10550-4430 ................ 914-664-5591 
t Blackhawk Networks Corp., Janesville, WI 53545 ....................... 608-752-8701 
tCommunicalions Sys. Technology, Inc., Hermosa Beach, CA 90254 ..... 213-374-3649 

De Coursey Engineering Laboratory, Culver City, CA 90230 ............. 213-EX7-9666 
t EG & G Frequency Products Inc., EG & G Inc, CinCinnati, OH 45232 .... 513-542-5555 

EG&G Reticon, Div. 01 EG&G, Sunnyvale, CA 94066-4197 .............. 408-738-4266 
Eleclrocom Industries, S. Bend, IN 46615 ............ 219-232-2743 

t Electronic Precision Components Corporation, Mt Vernon, NY 10550-4430 
. . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .. 914-664-2333 

Elpac Components, Elpac ElectroniCS, Inc, Santa Ana, CA 92705 ....... 714-979-4440 
# Engineered Assemblies & Components Corp.. Teterboro, NJ 07606 ...... 201-288-4477; 

800-447-5639 
tESC Electronics Corp., Palisades PI<., NJ 07650 ......................... 201-947-0400 
t Fitter Products, Rockwell International, Costa Mesa, CA 92626 .......... 714-641-5311 
tFittronics, Inc., Kansas City, MO 64120 .................................. 816-231-7375 
tFrequencyElectronics, Inc., Mitchel Field, NY 11553 .................... 516-794-4500 
tHertz Filter, Syosset NY 11791 ........................................ 516-822-4770 
tHisonic, Inc., Olathe, KS 66061 ......................................... 913-762-0012 
t Hughes Microelectronic Circuits Division, Newport Beach, CA 92658-8903 

.. . . . .. . . . . . . . . . .. . . . .. . . . .. . .. . . . . . . .. . . . . .. . . . . . . .. . . . . . . . . .. . . . . . . .. 714-759-2952 
t K&L Microwave, Inc., Salisbury, MD 21801 .............................. 301-749-2424 

KDl/Triangle Electronics, Whippany, NJ 07981 ......................... 201-867-5700 
t L.arI< Engineering Co, Baier & Baier Inc., San Juan Capistrano, CA 92675 

....................................................................... 714-240-1233 
tLoral Microwave-Narda West San Jose, CA 95112-4210 ............... 406-436-4400 
tLorch Electronics:Div. 01 Vemitron Corp., St Petersburg, FL 33710 ...... 613-347-2181 

McCoy Electronics Co., A Sub. of Oak Industries, Mt Holly Springs, PA 17065 
....................................................................... 717-466-3411 

t Microlab/FXR, Livingston, NJ 07039 ................................... 201-992-7700 
t Microphase, Norwalk, CT 06856 ........................................ 203-666-8000 

Microwave Development Laboratories, NatiCk, MA 01760 ............... 508-655-0060 
North Hills Electronics, Glen Cove, NY 11542 ........................... 516-671-5700 
Precision Filters, tthaca, NY 14850 . .. ... .... ...... .... .. . .. . .... .... .... 807-277-3550 

t Reactel, Inc., Rockville, MD 20850 ...................................... 301-279-5535 
§t Reeves-Hoffman Div., Dynamics Corporation of America, Carlisle, PA 17013 

. . .•. . .. . .•..... . . . . . . .. . .. ... .. .. . . . . . . . . . . . •.. . . .. . .. . .. . . . . . . .. . . . .. 717-243-5929 
RFI Corporation, Bay Shore, NY 11706 ................................. 516-231-6400 

t Rockwellinternationa~ Costa Mesa, CA 92626 ......................... 114-641-5311 
t Servo Corporation of America, Hicksville, NY 11802-9907 .............. 516-938-9700 
§Sinclair Radio Laboratories LId, Aurora, ONT., CANADA L4G 3G9 ...... 416-727-0165 

Sokol Crystal Products, Inc., Mineral Point WI 53565 . . . . . . . . .. . . . . . . .. .. 608-987-3363 
§t Systran-Oonner Microwave Div, Sylmar, CA 91342 ..................... 818-362-9900 

t Teledyne Microwave, Mountain View, CA 94043 ........................ 415-968-2211 
t Telonic/Berkalay, Berkeley Inds. Inc, Laguna Beach, CA 92652 ......... 714-494-9401 
tTorotron Corp, Ml Vernon, NY 10550 .................................. 914-664-2050 
t Trilithic, Inc., Indianapolis, IN 46236 .................. .................. 800-344-2412 

Valpey-Qpt Company, Valpey-Fisher Corp.lOpt Inds., Hopkinton, MA 01748 
.. . . . .. . . . . . . . . . .. . .. .. • . . . . . .. . . . .. . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . 508-435-6831 

Filters, Continuously Variable-2750 
A. P. Circuit, Brooklyn, NY 11237, 718-456-2717 ••••••.•.••.•.••.••.•• A-1654 

t Avena Corp., Brooklyn, NY 11208, 718-627-5991;800-452-1966 .••••.••• A-1660 
Datel, Inc., Mansfield, MA 02048-1194,508-339-3000 .•.•.••.••••••••.• 001161 

t Eagle Wichita, Wichita, KS 672n, 316-942-5100 .••••••••••••••••••••• A-1666 
Frequency Devicaa,lnc., Haverhill, MA 01832, 508-374-0761 •••••••.••• A-1675 

t Integrated Microwave, San Diego, CA 92121-1009, 619-259-2600 ••• A-1678-1679 
§t Microwave Filter Inc., Eaat Syracuse, NY 13057-D486, 315-437-3953;800-448-1666 

............................... , ............... , ....... A-1688,1694-1695 
Precision Filters, Ithaca, NY 14850, 607-2n-3550 •.•.••••.•..••••••••• A-1706 

§ Pullzzl Engineering, Inc., Santa Ana, CA 92704-61165, 714-540-4229 •.••• 002224 
tTTE, Incorporated, W. Los Angeles, CA 90064,213-478-6224 ••••••••••• A-1708 
t Axel Electronics, Inc., Jamaica, NY 11418 ........................... .... 718-291-3900 
tBG Electronics, EPC Corp., Ml Vemon, NY 10550-4430 ................ 914-664-5591 
t CIR-Q-TEL Microwave, Inc., BettsVille, MD 20705 ....................... 301-470-2900 

Comstron A Div. of Aerollex, Plainview, NY 11803 ...................... 516-752-2351 
Control Concepts Corp., Liebert Corp., Binghamton, NY 13902-1380 .... 607-724-2464 

t Daden Associates, Laguna Hilts: CA 92653 ............................. 714-770-1522 
§ Dynamics, Div. 01 Waugh Controls Corp., Chatsworth, CA 91311 ........ 818-998-8281 

EG&G Reticon, Div. of EG&G, Sunnyvale, CA 94066-4197 .............. 408-738-4266 
Encore Electronics, Inc., Saratoga Springs, NY 12666 ................... 518-584-5354 

II Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-288-44n; 
800-447-5639 

ESC Electronics Corp., Palisades Pk., NJ 07650 ......................... 201-947-0400 
tFetTetec Inc., Fremont CA 94539-7474 : ................................ 415-226-1216 

Frequency Selective Networks, Woodside, NY 11377 ................... 716-424-7500 
t K&L Microwave, Inc, Salisbury, MD 21801 ..•........................... 301-749-2424 

Krohn-Hita Corp., Avon, MA 02322 . . . .. . • .. .. .. . . .. . .. . . . .. .. . .. . .. . . ... 508-58Q-1660 
§t Linear Technology Corp., Milpitas, CA 95035 ......•..................... 408-432-1900 

t Loral Microwave-Wavecom, Northridge, CA 91324 ...................... 818-882-3010 
t Lorch Electronics:Dlv. 01 Vem~ron Corp, St Petersburg, FL 33710 ...... 813-347-2181 
tMicrolab/FXR, Livingston, NJ 07039 .................................... 201-992-7700 

NF Electronic Instruments, Costa Mesa, CA 92626 ...................... 714-557-1664 
Omicron aIactronic, Hohenems, AUSTRIA A-6645.................... + 15576/4010-0 
Pole/Zero Corporation, Cincinnati OH 45242 ........................... 513-563-1133 

t Premier Microwave, Port Chester, NY 10573 ... .. . .. . .. .. .. .. .. . .. .. . .. . 914-939-8900 
RA Corporation, Bay Shore, NY 11706 ................................. 516-23Hl4oo 

§t Rockland Sclenlific Corporation, Princeton. NJ 08543 ................... 609-898-2255 

Filters, Digital-2750 
Stanford Resch. Sys., Inc., Sunnyvale, CA 94069 .•...............•...... 408-744-9040 
Systems Research Laboratories, Arvin/Calspan, Dayton, OH 45440 ..... 513-426-6000 

§tSystron-Donner Microwave Div, Sylmar, CA 91342 ..................... 818-362-9900 
Television Equipment Assocs, So. Salem, NY 10590-0393 ............. 914-763-8893 

tTelonic/Ber1<eley, Ber1<eley Inds.lnc., Laguna Beech, CA 92652 ......... 714-494-9401 
Texscan Instruments, Texscan CorporatiOn, Indienapolis, IN 46226 ..... 317-545-4198 

t Trilithic, Inc., IndianapoliS, IN 46236 ..................................... 8OQ-344-2412 
Universal Aa-YU/U-~ Inc., Milwaukee, WI 53207 ........................ 414-462-4100 

Filters, Crystal (Incl. Monolithic Devices)-2300 
Delta Products Corporation, Fremont, CA 94538, 415-770-0660 ••••••..• A-1613 

t Frequency ElectroniCS, Inc., Mitchel Field, NY 11553, 516-794-4500 ••••. A-1369 
t Frequency Selective Networks, Woodside, NY 113n, 718-424-7500 .•.•• A-1370 

§t Hybrids International Ltd., Thick Film Division, Olathe, KS 06062, 913-764-6400 
............................................................ A'1372-1373 

Hy-Q International (USA) Inc., Erlanger, KY 41018,606-283-5000 .•.•... A-1375 
t McCoy Electronics Co., A Sub. of Oak Industries, ML Holly Springs, PA 17065, 

717-486-3411 ............................................... A-1382-1383 
t Microaonics, Inc., Weymouth, MA 02188,617-337-4200 ••••••••••••••.• A-1401 

§t Murata Erie North America, Inc., Smyrna, GA 30080,404-436-1300 .••••. A-1415 
§ NDK America, Inc., Fremont, CA 94539, 415-623-6500 ••••••• A-1416,1421-1423 

Po_r Dynamics Inc., Weal Orange, NJ 07052,201-736-5722 •.•.•.•.••• A'1631 
TOYOCOM USA INC., Arlington Heighta, IL 60005, 

708-593-6780/1-800-TOYOCOM •.•••••.••••••••.•••.•••• A'1472,1481-1482 
t Advanced Fi~er Devices, Inc, Carlsbad CA 92009 ...................... 619-438-2074 

Aeroflex Laboratories Inc., AAX, Inc., Plainview, NY 11803 .............. 516-694-6700 
t Alpha Components, Mechanicsburg, PA 17055 ......................... 717-697-8595 
t American Trans-Coil CorporatiOn, Richmond Hil~ NY 11419-1410 ....... 718-441-5207 
t Blackhawk Networks Corp., Janesville, WI 53545 ....................... 608-752-8701 

Cal Crystal Lab., Inc., Anaheim, CA 92801 ................ 714-991-1580;800-333-9825 
Chestertieid Products, Inc, Elmwood Pari<, NJ 07407 ................... 201-797-9655 

tComstron A Div. of Aeroflex, Plainview, NY 11803 ...................... 516-752-2351 
tCTS Corporation, Elkhart IN 46514 ..................................... 219-293-7511 
t CTS Corp., Frequency Controls business unit, (Formerly Knights Div.), Sandwich, IL 

60548 ................................................................ 815-786-6411 
t EG & G Frequency Produo1s Inc., EG & G Inc., Cincinnati, OH 45232 . . .. 513-542-5555 
# Engineered Assemblies & Components Corp, Teterboro, NJ 07608 ...... 201-288-4477; 

800-447-5639 
§ Fox Electronics, Fl Myers, FL 33905 .................................... 813-693-0099 

§t Hi-Q Crystals, Hybrids International Ltd., Olathe, KS 66062 .............. 913-764-4544 
t Hughes Microelectronic Circuits Division, Newport Beech, CA 92658-8903 

....................................................................... 714-759-2952 
§tKDS America, Daishinku Corp., Overland Pi<., KS 66211 ................. 913-491-6825 
§tMon~or Products Co., Inc., Oceanside, CA 92054 ....................... 619-433-4510 

t NETCOM, Inc, Northbrook, IL 60065-3025 .............................. 708-564-5100 
t Networks International Corporation, Lenexa, KS 66215 . . . . . . . . . . . . . . . . .. 913-469-6494 

OPT InauSlnes, Inc., Phillipsburg, NJ 08865 ......................... 906-454-2600 
t Piaza Technology Inc., Orlando, FL 32804 .............................. 407-298-2000 
§ RaHron Electronics, Miami, FL 33172 ................................... 305-593-6033 

§t Reeves-Hoffman Div. DynamiCS Corporation of America, Carlisle, PA 17013 
· . . . . . . . . . . . . . . .. .. .. . . . . . . . . . .. . .. . ... . . . .. . . . . . ... . . . .. . . . . .. . . . . . . .. 717-243-5929 

RFI Corporation, Bay Shore, NY 11706 ................................. 516-231-6400 
t Savoy Electronics, Inc., Ft Lauderdale, FL 33310 . . . . . . . .. 305-563-1333;800-359-5400 

Sokol Crystal Products, Inc., Mineral Point WI 53565 . . . . . . . . . . .. . . . .. ... 608-987-3363 
tTime and Frequency Ltd., Miami, FL 33172 ............................. 305-593-8000 

Valpey-Opt Company, Valpay-Fisher Corp./Opt Inds, Hopkinton, MA 01748 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 508-435-6831 

Filters, Delay-2750 
Arco ElectroniCS, Chatsworlh, CA 91311, 818-682-8707 ••••••••.•. A·1655-1657 

t Communication Coil Inc., ChiCago, IL 60634,312-637-1333 ••••••••••••• A'1665 
Electronic Precision Components Corporetion, ML Vernon, NY 10550-4430, 

914-664-2333 .................................................... A'1670 
ESC Electronics Corp., Palisades Pic., NJ 07650, 201-947-0400 ••••••••• A-1671 
Frequency Devices, Inc., Haverhill, MA 01832, 508-374-0761 ••••.•••••• A'1675 
JMK, Inc., Amherat, NH 03031, 603-686-4100 ••••••••••••••••.•••.•.•• A-1627 

t KR ElectronicS, Inc., Avenal, NJ 07001, 908-636-1900 ••••••••.•.• A-1682-1683 
Metuchen Capacitors, Inc., Old Bridge, NJ 08857, 908-679-3366 •.• A-1685-1686 
NTK Technical Ceramics, NGK Spark Plugs (USA), ML Prospect, IL 60066, 

708-624-1133 ............................................... A·1702-1703 
Precision Filters, Ithaca, NY 14850, 607-2n-3550 •••••••• A'1706-1707, 001015 

tTTE, Incorporated, W. Los Angeles, CA 90064, 213-478-6224 ••••••••••• A-1708 
t Alpha Components, Mechanicsburg, PA 17055 ......................... 717-697-9595 

Anatech Electronics, Inc., Ho Ho Kus, NJ 07423 .. . ... .. ...... .. .. .. ..... 201-612-0066 
Andersen Laboratories, Bloomfield, CT 06002 . • . . . . . . . . . . . . . . . . . . . . . . . .. 203-286-9090 

t BG ElectroniCS, EPC Corp., Mt Vernon, NY 10550-4430 ................ 914-664-5591 
EG&G Reticon, Div. 01 EG&G, Sunnyvale, CA 94086-4197 .............. 408-738-4266 

t Finer Products, Rockwellintemationa~ Coste Mesa, CA 92626 ...•...... 714-641-5311 
t Integrated'Microwave, San Diego, CA 92121-1009 ...................... 619-259-2600 

McCoy Electronics Co., A Sub. of Oak Industries, Mt Holly Springs, PA 17065 
..................................................... :................. 717-486-3411 

Rapid Systems Inc., Seattle, WA 98103 ................................. 206-547-8311 
t RF Monolithics, Inc., Dalles, TX 75244 .................................. '214-233-2903 
t Rockwell International, Coste Mesa, CA 92626 .......................... 714-641-5311 

Soshin Electric Co, Ltd, Ota-Ku, Tokyo, JAPAN.. . .. . . .. .. . . . .•.. .. .. .. (03) 3775-9111 
Valpay-Opt Company, Valpay-Fisher Corp./Opt Inds, HOpkinton, MA 01746 

· . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 509-435-6831 
Western MuHiplex Corp, Belmont CA 94002 .... .. .. .. .. . .. .. .. .. .. . .. .. 415-592-8832 

Filters, Digital-2750 
A. P. Circuit, Brooklyn, NY 11237, 718-456-2717 ••••••••••••••••••••• , A-1654 
Arco Electronics, Chatsworth, CA 91311, 818-682-6707 ••••••••••• A-1655-1657 
Frequency Devicaa, Inc., Haverhill, MA 01832, 508-374-0761 

.................................................... A-1674-1675,D-1011 
Ganiaco Electronics CorporetIon, San Diego, CA 92173, 619-661-5100 

• . • • • • . • • • • • • • • • • • • • • • . • • • • • • • • • • •• • • • • • • • • • • • • . • • • • • • • • • • • • A-1625,1&n 

EEM 1991 i-Product sold through distributors t"':Product meets MIL specs <I>-Rentals' #-Value Added Reseller 



Filters, .Digital-2750 (Cont'd) 
JIIIK, Inc., Amherst, NH 03031, 603-886-4100 •.••••••••••••••••••••••• A·1627 
McCoy Electronics Co., A Sub. 01 Oak Indusb1es, Mt Holly Springs, PA 17065, 

717-486-3411 •••••••••••••••••• ;................................. A-I383 
Precision Filters, Ithacs, NY 14850, 607-277-3550 .•••••••••••••••• A·I706-1707 

tV.1or Electronics, San Diego, CA 92121-2245,619-458-1471 •••••• A·1606-1607 
t AeroIiex laboratories Inc., ARX, Inc., Plainview, NY 11803 •............• 51&694-6700 

Avans Corp., BrooI<lyn, NY 11208 . . . . . . . . . .. .. . .. .. . .. ... 718-827-5991 ;800-452-1966 
t Aydin Vsctor Div., Aydin Corp., Newtown, PA 18940-0328 .............•. 215-96&4271 
t Bruel & !(jaer Inm. Inc., Marlboro, MA 01752-3093 .•. . . . . . . . . . . . . . . . . .. 508-481-7000 

Curtis Industries, Milwaukee, WI 53219-0910 ........................... 414-649-4200 
t Digital Radio Corp., Redondo Beach, CA 90277 ..•...................... 213-318-4114 

Engineered Componants Co., San Luis Obispo, CA 93403-8121 ........ 805-544-3800 
tK&L Microwave,lnc.. Salisbury, 11.10 21801 .............................. 301-749-2424 

Mathematical Systems Design,lnc.,los Angeles, CA 90064 ............ 310-479-7180 
Matthey ElecIronlcs, Television Equipment Associates, South Salem, NY 10590 

.•.••.•......•.•....................................................... 914-763-8893 
Rapid Systems Inc., Ssatile, WA 98103 ................................. 206-547-8311 
R. C. Electronics Inc, Goleta. CA 93116 . . . . .. .. . .. . . . . . . . .. . . . . . . . .. . . .. 805-685-7770 
RFI Corporation, Bay Shore, NY 11706 ................................. 516-231-6400 
Signalron, A Subsidiary of Meteor Communications Corp., Lexington, MA 02173 

....................................................................... 617-861-1500 
§Spectrum Signal Proc., Blaine, WA 98230 ... 1-800-663-8966 (US);6Q4.438-7266 (Can.) 
§Sprague FlI-Mag. San Diego, CA 92111-1416 ........................... 619-569-6577 

Television Equipment Assocs., So. Salem, NY 10590-0393 ............. 914-763-8893 
t Telonic/Berkeley, Berkeley incfa inc., Laguna Beach, CA 92652 ......... 714-494-9401 
§ Toko Amaries, Inc., Mt Prospect.. iL 60056 .............................. 708-297-0070 

Filters, Digita!, High Speed FFr/FiR-2750 
A. P. Circuli, flrookilln, NY 11237, 118-'158-2717 ....•.•...•...••..•.•. A·1654 

tCommunications Sys. Technology, Inc, Hermosa Beach, CA 90254 ..... 213-374-3849 
§ Interactive Cire,,",; Systems LId, Gloucester,Ont, CANADA Kl J 9G2 ..... 613-749-9241; 

1-800-267-9794 
LeCroy Corp, Cheslnui Ridge, NY 1Q977 ............................... 914-425-2000 
Mathematical Systems Design,inc.,Los Angeles. GA 90084 ............ 310-479-7180 

Filters, Display-2450 - See Vol. B 

rmers, EMI/RFi-270!l 
§ Aerovo" Inc., North Oartmoulh, Mil. 02141-12·17, 5011-9!15-l!!lOO •.•..•.•• 1'.·16·1& 

AmltCo!l, i"c., AIIllIheim, CA 92005, "'14-1l34-l!22Il;OOO-392-2292 
............................ "......................... 11.'1157-11511,2100 

§t AMP, Ham.burg, PA 17105, 717-1iIl4-11·100;OOU-522-6752 •..••..•.•.•.•. C·117S 
BII Eleclronies, Inc., Bumevme, MN 55337, 612-694-9590 ...•....•..... A-111O 

t COMmunlcll'll"" Coli illc., ChicGg<!, IL 001134,312-637-1333 •••..•.•.•... A·1665 
§COI'COm, Inc., Ubert;n:ille,!L (;00411, 7OIIH!IIO-7400 •••.•••• "'.1610-1611, C·133O 

§t Delta Pmduclil CorporEllion, Fremont, CA 94533, 415-710-0650 •••• "'·1612-1613 
Eicllholl Eisel.onlcs, Warwl>::I<, Fli 1.120!!l6, 401-1384<140;800-678-1040 

............................... ".................... "'·1614-1617,11·1465 
!it Elp@c Compona:rt!l, Eipac ElectroniCS, Inc., Sanla An", CA 92705, 714-979-4440 

.......... ....... ,: ..................... " ............... : •.• "'01065,1619 
Filler Conceplti '",c., Sante 11."11, CA 92707, 714-545-7003 •••.••..• "'·1620-1623 

t Fill..,n Co., i .. ~., Sui>. 01 Ai'll( tn"., Old Betilpage, U .... 11804, 516-752-11<14 ' 
................................................................. A·1673 

GC Intermtlc"':I!1 Inc., 1'I1""0r<i8<lIl, TX 75085-11911, 214-234-3240 ••••.. .. "·1207 
Genlsco Electronics CorI.>onlllloo, San Diego, CA 92173, 619-661-5100 

....................................................... "'·1624-1625,1677 
§ GlObIeIi, Inc., N. Bergan, NJ 07047, 2111-86HI246 ...................... e·1367 
t Hom .. llta, Whltoo, 'nc., Wllm;ngion, DIE 19804, 302-652-3686 .•...•....• 8'1085 
t Interpoint Coll'orntion, Reldmond, WA 96073-9705, 206-882-3100 •.. 0·1810,1815 

§tJMK, Inc., I\mhei$l, 1'111 03031, 6030$$6-'1100 .................... 1\·1626-1627 
~lall, .. lab, l3oul!!!!r, CO Il0301-461l5, 303-442-6700 .,.................. 11.'2253 
1Iil!ll""2Y Prods. Inc., Sa01ta Ai1a, ell. 92703, 714-973-111\l(l "......... 0'2212-2213 

t folet"~11 Ci1p.oclto ... , '"c., Dill arillge, I\!J 0l1li57, 008-679-3366 
.............................. '....... .......... 11.0 1685-1687, C·1469-1471 

§t lIIurata Erie iIIClrtI> America, Inc., Smyrna, Gil. 30060, 404-436-1300 
.............. " ........................................ A'1415,1686-1688 

t OxiGY Inc., B.lIInford, C108405, 203-4811-1033 ••.••.••••••••••• 11.0 1105,13'1025 
t Pica Ek!cIron!ca, Inc., lilt. Vernon, NY 111552, 914-699-5514;800-431-1064 

................................................................. A'1236 
§ Power O),nlOmlCil Inc., Weii'! Orange, I\!J 07052, 201-736-5722 •••••• A01628-1631 
§ Pullzzi Engl~ng, inc., Sante AM, CA 92704-6865, 714-540-4229 •.•.• 0 0 2224 

Ranco ElecIronlcs, Inc., Deer PI<., NY 11729, 516-5116-5568;1-800-545-5828 
.......... ~............................................ 1'.0 1255,1258,1260 

t RFI Corporation, Bay Shore, NY 11106, 516-231-6400 ..•.•.••••••••..•• A'1633 
§ Schaffner EM<:, Inc. Components Division, Union, NJ 01083, 

908-651-11664;800-367-5566 .................................. A'1634-1637 
§ Schurl8r, Inc., Petel","", CA 94952, 707-778-6311 ••••••.••••••••• 1'.0 1638-1639 

Signill Trllllllfarme. Co., Inc., Insilco Corporation, Inwood, NY 11696, 
516-239-57Tl .................................................... A02392 

IlprllllU6 Electric Company, Distribution Division, Mansfield, iliA 02048-9102, 
508-339-8900 .................................................... A'1138 

§ Tamul'!! CorporEllic,.. Of Ame,'em, c..'SOI1, CA 90746-3518, 213-638-1790 
.................................................. Ao 1269,1271,1641-1543 

§ TDK Corporation of Armorica, Electronic Components & Material, Mourn Prospect, 
IL 60056,708-803-6100 ....................................... A·1644-1645 

tTri-Meg, Inc., Viealla, CA93291, 209-651-2222 •••••••••.• A·1646-1648,D·2110 
'1'11100' Corp., Indillniipolis, IN 452611, 317-293-9300 ••••••••••••..••••.•• A01280 

§ World Products Inc., Sonoma, CA 95476,707-996-5201 •••.•••••••.•••• Ao1153 
World i'roduclil !nc., Syatams Delli". Grp., Sonoma 954'/6, 707-996-5201 

............................................ , .................... B·1030 
tAmerican Trans-Coil Corporation, Richmond Hill, NY 11419-1410 ....... 118-441-5207 
tArk Elctrns. Corp, Southampton, PA 18966 ............................. 215-322-6510 
§ Armbar Industries, Inc.. Old Bridge. NJ 08857 ........................... 908-679-3377 
§AVA Elactronics Corporation, Drexel Hit, PA 19026 ..................... 215-284-2500 
t AVX Fitters Corp., Sun Valley, CA 91352 ................................ 818-767-6770 
t Axel Electronics, Inc., Jamaics, NY 11418 ............................... 718-291-3900 

PRODUCT INDEX & DIRECTORY 
§tAydin Col]lOl'ation (Weal), San Jose, CA 95119-1371 ................... 401H129-11oo 

# BEC Inc./Certifiad Calibration Labs, Horsham, PA 19044 ................ 800-523-3808 
§Beswick:Cooper UK lid, Frome, UNITED KINGDOM BAll 1PP ......... (0373) 84311 

§tCapcon.lnc, New York, NY 10001 ...................................... 212-243-6275 
tCeramic Devices Inc, San Diego, CA 92111 ............................ 619-560-7575 

Charles Inds. Ltd, Charles Center, Rolling Meadows, IL 80008 .......... 708-806-6300 
t Chomerics, Inc.:W.R. Grace & Co, Wobum, MA 01888 .•.....•....•..... 617-935-4850 

CoIIcraII, Cary, IL 60013 ............................•..•.....•....•....• 706-639-2361 
§t Compac, Holbrook, NY 11741 .......................................... 516-585-3400 

Comstron A Div. of Aaroflex, Plainview, NY 11803 ...................... 516-752-2351 
Control Concepts Corp, Liebert Corp, Binghamton, NY 13902-1380 ..•. 607-724-2484 

§ Cornel~Dubilier Elctrns. (Inti. Sis., Dielbn. Warehouse), New Bedford, MA 02744, MA 
02741 ................................................................ 506-998-8561 

§t Cornel~Dubilier Elctrns. (Corporate Headquarters), Wayne. NJ 07470 ... 201-694-8600 
§t Current Technology, Inc.. Richardson, TIC 75081-4802 .•.....••......•.. 214-238-5300 

§Curtis Industries, Milwaukee, WI 53219-0910 ........................... 414-849-4200 
tDontech,lnc., Doylestown, PA 18901 ................................... 215-348-5010 
tDynamic Air Engrg., Inc., Santa Ana. CA 92705-5697 .................... 714-540-1000 
§ ElecIronic Resources Inc., Sunnyvale, CA 94089 ................•..•..•. 408-745-1420 
§ Electronic Specialists, Nalick, MA 01760 ............•..•. 508-655-1532;800-225-4876 

Elne Electronic Engineering Co., Downers Grove, Il80515 ...•.......... 708-495-9770 
ElMA Electronic Inc., Fremont. CA 94538 ............................... 415-658-3400 

t Elmag Division. Lindgren RF Enclosures, Riviera Bch., Fl 33404 •....... 407-881-9292 
# Engin_ad Assemblies & Components Corp, Teterboro, NJ 07808 ...... 201-288-4477; 

aoo-447-5639 
Engin_ad Components Co, San Luis Obispo, CA 93403-8121 •....... 805-544-3800 
ESC Electronics Corp., Palisades Pk, NJ 07650 ....•..................•. 201-947-0400 

§Evaporalad Coatings, Inc., Willow Grove. PA 19090 ..................... 215-659-3080 
§t EWC, Inc., Englishtown, NJ 07726 ...................................... 908-446-3110 
§t FDK' America. Inc., Fuji Electrochemical Co., Ltd, San Jose, CA 95134 •. 408-432-8331 
t F-Dyne Elctms., Bridgeport, CT 06805 .......•............•...........•. 203-367-8431 
t Fi~Coil Company, Inc, Garden City, NY 11530 .......................... 516-228-9445 
tFillronics, Inc., Kansas City, MO 64120 .................................. 818-231-7375 

Fuses Unllmrted, DEl., Van Nuys, CA 91406 ............................ 818-786-8111 
General Protection Co., Inc, Circu~ Protection Group, Chicago, Il 80659 

...............................................•....................... 312-761-0403 
t Genisco Technology Corp., La Mirada. CA 90638 .................•..... 714-523-7001 

§tHopkins EngrQ.. San Femando, CA 91342 .............................. 818-361-8691 
§ ICO-RALL Y Corporation, Palo Aho, CA 94303 .. . . . . . . . . . . . . . . . . .. ....•. 415-858-9900 

.ntepro Systems Inc., Billerica. MA 01821 ............................... 50&663-7555 
§ISKR.A Electronics. Inc., Plainview, NY 11803 ........................... 518-349-0222 

§t m cannon, Santa Ana. CA 92705-5684 .. .. ... . .. . . . . ...•. . .•.. . . . .. . .. 714-557-4700 
§Kalglo Elctrns. Co.,lnc.. Bethlehem, PA 18017-9359 ..................... 215-837-0700 
§ KCK America Inc., Mitsubishi Materials Corporation, Schaumburg, Il 60173-4516 

· . . . . .. . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . . .. . .. . . .. . . . . . .. . . .. . . ... 706-884-8688 
§t Kyocara Northwest Elactronic Components Group, Vancouver, WA 98661 

· . . . .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . .. . . . .. . .. .. . . . . . .. . . .. . . . . . . ... 206-696-2840 
Lambda Electronics Inc, Melville,.NY 11747-3700 ...................... 516-694·4200 

t Lectro MagnetiCs. Inc., los Angeles, CA 90016 . .. . .. 213-870-9383;USA 800-969-9383 . 
t Lindgren RF Enclosures, Inc, Glendale Hgts, IL 60139 .. .. .. . . . . . . . . . . .. 706-307-7200 

LZR Electronics, Inc.. Gaithersburg, 11.10 20879 .......................... 301-921-4600 
tMagnetico Inc., Holtsville, NY 11742 .................................... 516-654-1166 

MCG Elctrns., 0_ Park, NY 11729 .................................... 518-588-5125 
'tMotorTechnology, Inc., Dayton, OH 45429 .............................. 513-294-1041 

MuhiComp., Inc., Beaverton. OR 97006 ................ :. .. .. . . . .. . . . .. .. 503-628-4200 
§·Murata Manufacturing Co., Lid, Nagaoka-Kyo-Shi, Kyoto, JAPAN 617... 075-951-9111 

Nissai Denki America. Inc, Beaverton. OR 97005 ....................... 503-646-1434 
§ Norih Hills Electronics Inc .• Power Products Div., Glen Cove, NY 11542-3796 

....................................................................... 516-671-5700 
§Oneac Corporation, Libertyville,lL 60048 ................. 706-816-8000,800-327-8801 
t Optical & Conductive Coatings, Meridian Inds, Inc., Pacheco. CA 94553 

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . .. . .. . . . . . . . . . . . . . . .. .. .. ... 415-798-8066 
OPT Industries, Inc., Phillipsburg, NJ 08865 ............................. 908-464-2600 
Panel Components Corp., Santa Rosa. CA 95406 ..........•............ 707-523-0600 

§ Penstock Engineering Labs., Penstock, Inc., Sunnyvale, CA 94088-4018 . 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .. 408-730-03oo;800-PENSTOCK 

t Polara Engineering Inc., Fullerton, CA 92633 ............................ 714-521-11900 
Polyphase Instrumen~ Ft Washington, ~A 19034 ......................• 215-643-6950 

§ PolyPhaser CorporatiOn. Mindsn, NY 89423-9000........ 702-782-2511 ;800-325-7170 
§t Power Inlegrity Corp, Greensboro, NC 27429-0682 ...... 919-379-9773;800-237-6280 
t Preferrad ElectroniCS, Inc., Wsatiield, MA 01086 ........ 413-568-2301;1-800-553-6374 
§ Quattek Electronics Corp .• Mentor. OH 44060 ... ,....................... 216-951-3300 

Ray Proof, Shielding Systems Corp, Norwalk, CT 06858-5080 .........• 800-243-5704 
RD! Elctms., Inc.. New Rochelle, NY 10801 .. .. . . . . . .. . . . . . . . . .. .. . . . . .. 914-632-7274 

t Rlron Corp, Skokie. IL 60076 ..................... ;...................... 706-679-7180 
§Schalfner EMC,lnc.lnstr. Div., Union, NJ 07063 .......... 908-851-0644;800-367-5566 
t SFE Technologies, San Fernando, CA 91340 ........................... 818-365-9411 
§Siemens Components, Inc., Special Products Div., Iselin, NJ 08830 ...... 201-321-3400 
§ SL Waber, Inc., Mt laurel, NJ 08054 ..................... 609-866-8888;800-257-8384 

Solar Electronics Co., A. T. Parker,lnc., Hollywood, CA 90038 ........... 213-462-0806 
§ Soshin Electric Co., Lid, Ota-Ku, Tokyo, JAPAN.... . . . . . . . •.. . . . .. . . . .. (03) 3775-91.11 

South American Development Corp., Poughkeepsie, NY 12590 ......... 914-452-1305 
§ Speco Div, COinponents Specialties, Inc., Lindenhurst NY 11757 ........ 516-957-8700; 

800-645-5516 
§t Spectrum Conlro~ Inc., Erie, PA 16605 .................................. 814-455-0966 

§ Sprague Fil-Mag, San Diego, CA 92111-1416 ........................... 619-569-6577 
t Standard Condenser Corp., Skokie, IL 60076 ..........................•. 708-675-3133 

Steward, D. 11.1., Mfg. Co, Chattanooga. TN 37401 ....................... 615-867-4100 
Superior Electric, Bristol, CT 06010 ..................................... 203-582-9561 

t Swadlow, Inc, Liberty Mirror Products, Brackenridge, PA 15014 ......... 412-224-1800 
Switching Power Inc, Ronkonkoma. NY 11779 .......................... 516-981-7231· 

tTecknit (Eastem Facility), Cranford, NJ 07016 ............... ,........... 908-272-5500 
§ Tokin America. Inc.. San Jose, CA 95134 .. ..... . . . .. . . . . . ..... . .. . .. . ... 406-432-8020 
§ Tripp-Lite, Chicago.IL 80610-4188...................................... 312-329-1777 

§tTusonix,.lnc.. Tucson, AZ 8574D-7144 .................................. 602-744-0400 
§t Tycor Internalional Inc., Calgary, Alberta. CANADA T2H 1 L9 . • . . . . . . . • . .. 403-259-3200 

i-Product sold through distributors t-Product meets Mil specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 
t Watkins-Johnson Co., Palo A~o, CA 94304 ............ . 415-493-4141 

Filt~rs, Equalizer-27S0 
Allen Avionics, Inc_, Mineols, NY 11501, 516"248-8080 ••••••••••••••• _. Ao1494 
A. P. Circuit, Brooklyn, NY 11237, 718-456-2717 ••.••.••.•.••.•.•.•. _. A01654 

t Avens Corp.., Brooklyn, NY 11208, 718-827-5991;800-452-1966 ••••.•• _. A01658 
t Chesterfield Products, Inc., Elmwood Park, NJ 07407, 201-797-9655 

. ". : A01661-1663 
EIec1ronlc Precision Components Corporation, MI. Vernon, NY 10550-4430, 

914-664-2333 .................................................... A01670 
t Frequency Selective Networks, Woodside, NY 113n, 718-424-7500 ••.•• A01370 
t KR Electronics, Inc., Avenel, NJ 07001, 908-636-1900 •••.•••••••• A01682-1683 
t McCoy Electronics Co.., A Sub. of Oak Industries, Mt Holly Springs, PA 17065, 

717-486-3411 .................................................... A-I383 
tTTE, Incorporated, W. Los Angeles, CA 90064,213-478-8224........... Aol708 
t Alpha Components, Mechanicsburg, PA 170!;!; ......................... 717-697-8595 
t Anatech ElectroniCS, Inc., Ho Ho Kus, NJ 07423......................... 201-612-0066 
tAxel ElectroniCS, Inc., Jamaica, NY 11418 ............................... 718-291-3900 
t BG Electronics, EPC Corp., Mt Vernon, NY 10550-4430 ................ 914-664-5591 
§ Cermetek Microelectronics Inc., Sunnyvale, CA 94089 .................. 408-752-5000 
tCIR-Q-TEL Microwave, Inc" Bettsville, MD 20705 ...................... 301-470-2900 
t Comstron A Div. of Aeroflex, Plainview, NY 11803 ...................... 518-752-2351 
tEagle Wichils, Wichita, KS 67277 ....................................... 318-942-5100 
# Engineered Assemblies & Components Corp., Teterboro. NJ 07608 ...... 201-288-4477; 

800-447-5639 
tESC Electronics Corp., Palisades Pk., NJ 07650 ......................... 201-947-0400 
t Fitter Products, Rockwell International, Costa Mesa, CA 92626 .......... 714-641-5311 

Frequency Devices, Inc., Haverhill, MA 01832 ........................... 508-374-0761 
t Frequency Electronics, Inc" Mttchel Field, NY 11553 .................... 516-794-4500 
tGenisco Technology Corp., La Mirada, CA 90638 ....................... 714-523-7001 
tHertz Fitter, Syosset NY 11791 ......................................... 516-822-4770 
tHisonic, Inc" Olathe, KS 66061 ......................................... 913-782-0012 
tlntagrated Microwave, San Diego, CA 92121-1009 ..................... 619-259-2600 
t Kappa Technologies, Inc., Rahway, NJ 07065 .......... 908-396-9400;1-800-223-0603 

§t linear Technology Corp., Milpitas, CA 95035 ............................ 408-432-1900 
tloral Microwave-Wavecom, Northridge, CA 91324 818-682-3010 
tMagnetico Inc., Hottsville, NY 11742 .................................... 516-654-1166 

Mallhey Electronics, Television Equipment Associates, South Salem, NY 10590 
....................................................... :.............. 914-763-6893 

Microwave Development Laboratories, Natick, MA 01760 ............... 608-655-0060 
t NETCOM, Inc, Northbrook, IL 60065-3025 .............................. 708-564-5100 
tNelworks International Corporation, lenexa, KS 66215 .................. 9t3-46!f-6494 
. t Polyphase Instrument, Ft Washington, PA 19034 ....................... 215-643-6950 

Precision Fitters, Ithaca, NY 14650 ...................................... 607-277-3550 
§t Reeves-Hoffman Div., Dynamics Corporation of America, Carlisle, PA 17013 

....................................................................... 717-243-5929 
RFI Corporation, Bay Shore, NY 11706 ................................. 516 .. 231-6400 

tRockwelllnternational, Costa Mesa, CA 92626 .......................... 714-641-5311 
Soshin Electric Co., ltd., Ota-Ku, Tokyo, JAPAN.. . . . . . . . . . . . . . . . . . . . . .. (03) 3775-9111 

§SpecIra Sonics, Ogden, UT 84405 ...................................... 801-392-7531 
Television Equipment Assoes., So. Salem, NY 10590-0393 ............. 914-763-8893 
Valpey-Opt Company, Valpey-Fisher Corp.lOptlnds., Hopkinton, MA 01748 

. . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 508-435-6831 
Western Muttiplex Corp" Belmon~ CA 94002 .................... : . . . . . . . 415-592-6632 

Filters, Harmonic-27S0 
t Avens Corp., Brooklyn, NY 11208, 718-827-5991;800-452-1966 ••••••••• Aol658 
t Chesterfield Products, inc., Elmwood Park, NJ 07407, 201-797-9655 •••• A01661 
tEagle Wichite, Wichite, KS 67277,316-942-5100 ••••••.•.•.••.•.•.•.•. Ao 1666 

Electronic Precision Components Corporation, Mt Vernon, NY 10550-4430, 
914-664-2333 .................................................... A-1670 

t Fillron Co., Inc., Sub. of ARK Inc., Old Bethpage, NY 11804, 518-752-1144 
................................................................. A·1673 

Ganlaco Electronics Corporation, San Diego, CA 92173,619-661-5100 
••• ....................................................... •• Ao l625,16n 

JMK, Inc., Amherst, NH 03031, 603-886-4100 ••.•••••••••••••••••••••• A01627 
tKR ElectroniCS, Inc., Avenel, NJ 07001, 908-636-1900 ................. A01682 

§t Microwave Filter Inc., East Syracuse, NY 13057-0486, 315-437-3953;800-448-1666 
................. ................................. A01688-1690,1693-1695 

§ Murats Erie North America, Inc., Smyrna; GA 30080, 404-436-1300 •••.•• A.1415 
t TTE, Incorporated, W. Los Angeles, CA 90064, 213-478-8224 ••••.•••••• A01708 
t Airtron, Litton Industries, Inc.. Morris Plains, NJ 07950 ................... 201-53!f-55oo 
t Alpha Components, Mechanicsburg, PA 17055 .................. 717-697-8595 
t American Trans-Coil Corporation, Richmond Hill, NY 11419-1410 ....... 718-441-5207 
t Anatech Electronics, Inc., Ho Ho Kus, NJ 07423. . .. .. . .. . . . . . . . . . . . . . . .. 201-612-0066 

A. P. Circui~ Brooklyn, NY 11237 ....................................... 718-456-2717 
tAxel ElectronicS, Inc., Jamaica, NY 11418 ............................... 718-291-3900 
t BG Electronics, EPC Corp" Mt Vernon, NY 10550-4430 ................ 914-664-5591 
tCoast Coil Co., Coast Magnetics, los Angeles, CA 90016 ............... 213-936-6186 
tComstron A Div. of Aeroflax, Plainview, NY 11803 ... : .................. 516-752-2351 

Continental Electronics Corporation, Dallas, TX 75227 .................. 214-361-7161 
Control Concepts Corp., Uebert Corp., Binghamton, NY 13902-1380 .... 607-724-2484 
Curtis Industries, Milwaukee, WI 53219-0910 ........................... 414-649-4200 

t Electronic Transformer Corp., Totowa, NJ 07511 ........................ 201-942-2222 
Elpac Components, Elpac Electronics, Inc., Santa Ana, CA 92705 ....... 714-979-4440 

# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-288-4477; 
800-447-5639 

t ESC Electronics Corp., Palisades Pk., NJ 07650......................... 201-947-0400 
t Ferretec Inc., Fremont, CA 9453!f-7474 ................................. 415-226-1216 
tFiltronics, Inc" Kansas Ctty, MO 64120 .................................. 616-231-7375 
t Freed Transformer Co" Inc" Electronic Transformer Corp., Totowa, NJ 07511 

........................................ ,. . . . . . . . . . . . . .. . .. . . . . . . . . . . ... 201-942-2222 
t Frequency Selective Networks, Woodside, NY 11377 ................... 718-424-7500 
t Gamma-f Corp., ElectromagnetiC Sciences, Inc" Torrance, CA 90505 .... 213-539-6704 
t Genisco Technology Corp., La Mirada, CA 90636 ....................... 714-523-7001 
t Hisonic, Inc., Olathe, KS 66061 ......................................... 913-782-0012 

Filters, High Pass-2750 
tlntegrated Microwave, San Diego, CA 92121-1009 ...................... 619-25!f-26oo 

§t Linear Technology Corp., Milpitas, CA 95035: ........................... 408-432-1900 
t loral Microwave-Narda Wes~ San Jose, CA 95112-4210 ............... 408-438-4400 
tLoral Microwave-Wavecom, Northridge, CA 91324 ...................... 818-882-3010 
tlorch Electronics:Div. of Vemitron Corp, St Petersburg, Fl 33710 ...... 813-347-2181 
tMagnetico Inc, Hottsville, NY 11742 .................................... 516-654-1166 
t Microlab/FXR, Livingston, NJ 07039 .................................... 201-992-7700 
t Microphase, Norwalk, CT 06655 ........................................ 203-866-8000 
§ Microwave Development laboratOries, Natick,.MA 01760 ............... 508-655-0060 
t Networks International Corporation, lenexa, KS 66215 . . . . . . . . . . . . . . . . . .913-469-6494 
t Polyphase Instrument, Ft Washington, PA 19034 ....................... 215-643-6950 

Precision Fitters, Ithaca, NY 14850 ...................................... 607-277-3550 
t Premier Microwave, Port Chester, NY 10573 . . . . . . . . . . . . . . . . . . . . . . . . . . .. 914-939-8900 
t Reactel, Inc., Rockville, MD 20850 ...................................... 301-279-5535 

§t Reeves-Hoffman Div., Dynamics Corporation of America, Carlisle, PA 17013 
· .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . .. . . . . . . . . .. . . . . . . . .. .. ... 717-243-5929 

tRFI Corporation, Bay Shore, NY 11706 .................................. 516-231-6400 
t RlC Electronics, Inc., Mt Kisco, NY 10549 .............................. 914-241-1334 

Rosenberger-Micro Coax, (Formerly Micro-Coax Components, Inc.), Collegeville, PA 
19426 ................................................................ 215-48!f-3700 

§tSinclair Radio Laboratories ltd, Aurora, ONT., CANADA L4G 3G9 ...... 416-727-0165 
tTelonic/Berkeley, Berkeley Inds. Inc., Laguna Beach, CA 92652 ......... 714-494-9401 
tTorotron Corp., Mt Vernon, NY 10550 .................................. 914-664-2050 
tTrilithic, Inc., IndianapoHs, IN 46236 ..................................... 600-344-2412 

§tTycor Intemationallnc., Calgary, Alberta, CANADA T2H lL9 ............. 403-259-3200 
Valpey-Opt Company, Valpey-Fishar Corp.lOpt Inds., Hopkinton, MA 01748 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 508-435-6831 
t Watkins-Johnson Co., Palo Mo, CA 94304 ............................. 415-493-4141 

Western Muttiplex Corp" Belmon~ CA 94002 .. .. .. .. .. .. .. .. .. .. .. .. .... 416-592-8832 

Filters, High Pass-27S0 
Allen AvioniCS, Inc., Mineola, NY 11501, 516-248-8080 •••••••••••• A01494,1653 
A. P. Circun, Brooklyn, NY 11237, 718-456-2717 •••••••••••••••••••••• A01654 

t Avens Corp., Brooklyn, NY 11208, 718-827-5991;800-452-1966 •••• A01658-1680 
t Chesterfield Products, Inc., Elmwood Park, NJ 07407, 201-797-9655 

" . . . • . • . • • • . • • . .. • • • • . • . . .. . . • • . • . • . . • . • . • • • • .. • • • .. • • • • • • •• A01661-1883 
t Communication Coil Inc., Chicago, IL 60634,312-637-1333 ••••.•.•••••• A01665 

Oatel, Inc., Mansfield, MA 02048-1194, 508-339-3000 ••.••••••••••••••• 0 01161 
t Eagle Wichita, Wichits, KS 67277,316-942-5100 ...................... A01665 

Eichhofl Electronics, Warwick, RI 02886, 401-738-1440;800-878-1040 ••• A01614 
t Electronic Precision Components Corporation, Mt Vemon, NY 10550-4430, 

914-664-2333 .................................................... A01670 
t ESC Electronics Corp., Palisades Pk., NJ 07650, 201-847-0400 ••••••••• A01671 

Filter Concepts Inc., Santa Ana, CA 92707,714-545-7003 •••••••••••••• A01621 
t Filtron Co., Inc., Sub. of ARX Inc., Old Bethpage, NY 11804, 516-752-1144 

................................................................. A01673 
Frequency Devices, Inc., Haverhill, MA 01832, 508-374-0761 •••••• A01674-1675 

t Frequency Selective Networks, Woodside, NY 11377, 718-424-7500 ••••• A.1370 
Genisco Electronics Corporation, Sen Diego, CA 92173, 619-861-5100 

............................................................ A01625,16n 
t Integrated Microwave, San Diego, CA 92121-1009, 619-259-2600 ••• A01678-1879 
t Kappa Technologies, Inc., Rahway, NJ 07065, 908-396-9400;1-800-223-0603 

................................................................. A01681 
t KR EIec1ronics, Inc., Avenel, NJ 07001, 908-638-1900 ••••••••••••••••• A01682 

Krohn-Hila Corp., Avon, MA 02322,508-580-1680 ••••••••••••••••••••• A'1684 
t Lorch Electronics:Oiv. of Vemltron Corp., St Petersburg, FL 33710, 813-347-2181 

..................................... "' .......................... A01751 
§t Microwave Filter Inc., East Syracuse, NY 13057-0488, 315-437-3953;600-448-1666 

• .. . .. . • • .. • • .. • • • • • .. .. • • .. • • • • • • • .. • • • • .. . • .. ... A01688-1690,1692-1894 
Mini-Circuits Lab., Brooklyn, NY 11235-0003, 718-934-4500 •••.•••••••• A01753 

§t Murals Erie North America, Inc., Smyrna, GA 30080, 404-436-1300 •••••• A01415 
Precision Filters, Ithaca, NY 14850, 607-2n-3550 •••••••••••••••• A.1706-1707 
TOYOCOM USA INC., Arlington Heights, IL 60005, 

708-593-8780/1-800-TOYOCOM ................................... A01481 
t TTE, Incorporated, W. Los Angeles, CA 90064, 213-478-8224 

• .. .. • . . • . .. . . .. . . . • . .. .. • . .. .. • • • • .. • .. • • .. • • .. ... A01708-1712,1718-1717 
Advanced FiRer Devices, Inc., Carlsbad, CA 92009 ...................... 61!f-438-2074 

t Airtron, lillon Industries, Inc., Morris Plains, NJ 07950 ................... 201-539-5500 
t Alpha Components, Mechanicsburg, PA 17055 ......................... 717-697-8595 
tAmencan Trans-Coil Corporation, Richmond Hill, NY 11419-1410 ....... 718-441-5207 
t Anatech Electronics, Inc., Ho Ho Kus, NJ 07423 . . . . . . . . . . . . . . . . . . . . . . • .. 201-812-0066 
tAVX FiRers Corp., Sun Vatley, CA 91352 ................................ 618-767-6770 
t Axel ElectroniCS, Inc., Jamaica, NY 11416 ............................. " 718-291-3900 
t BG Electronics, EPC Corp., Mt Vernon, NY 10550-4430 ................ 914-664-5591 
t Bird Electronic Corp., Cleveland, OH 44139-2794 ....................... 216-248-1200 
t Bruel & Kjaer Instrs. Inc" Marlboro, MA 01752-3093 ..................... 608-481-7000 

Burr-Brown Corp., Tucson, AZ. 85734 ................................... 602-748-1111 
t CEC Instruments, lrilo Industries Inc., San Dimas, CA 91773 ............ 714-394-4410 

Charles Inds ltd., Charles Center, Rolling Meadows, IL 60006 .......... 706-806-8300 
t CIR-Q-TEL Microwave, Inc., Be~ille, MD 20705 ....................... 301-470-2900 
t Coast Coil Co., Coast MagnetiCs, los Angeles, CA 90016 ............... 213-936-6166 

Coaxial Dynamics, Cleveland, OH 44135 .............................. 1-800-COAXIAL 
Collcraft, Cary, Il 60013 .............. , ................................. 708-639-2361 
Coil-Q Corp., Bronxville, NY 10708...................................... 914-337-4n5 

tComstron A Div. of Aeroflex, Plainview, NY 11603 ...................... 516-752-2351 
Continental Resources, Inc, Test Instruments Div., Bedford, MA 01730 ... 617-275-0850; 

800-937-4688 
Curtis Industries, Milwaukee, WI 53219-0910 ........................... 414-649-4200 

t Daden Associates, Laguna Hills, CA 92653 ,............................ 714-770-1522 
Dantel, Fresno, CA 93727 " ............................................ 2O!f-292-1111 

tData Delay Devices, Clifton, NJ 07013-1915 ............................ 201-773-2299 
De Coursey Engineering laboratory, Culver City, CA 90230 ........ . . . .. 213-EX7-9668 

§ Dynamics, Div. of Waugh Controls Corp., Chatsworth, CA 91311 ........ 818-998-8281 
t EG & G Frequency Products Inc., EG & G Inc., Cincinnati, OH 45232 . . .. 513-542-5555 

EG&G Reticon, Div. of EG&G, Sunnyvale, CA 94086-4197 .............. 408-738-4266 
Electrocom Industries, S. Bend, IN 46615 .:............................. 219-232-2743 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added RBselier 



Filters, High Pass-2750 (Cont'd) 
§Electronlc Specialists, Natick; MA 01760 ...........•..•.. 506-655-1532;600-225-4876 
t Electronic Transformer Corp. Totowa,NJ 07511 ........................ 201-942-2222 
tElmag Division, Lindgren RF Enclosures, Riviera Bet\., FL 33404 ......•. 407-661-9292 

Elpac Components, Elpac Electronics, Inc. Santa Ana, CA 92705 ....... 714-979-4440 
# Engineered Assamblies & Components Corp. Teterboro, NJ 07608 ...... 201-286-4477; 

8D0-447-5639 
Engineered Components Co, San Luis Obispo, CA 93403-8121 ........ 805-544-3800 

§t EWC,Inc.; Englishtown, NJ 07726 ..................•................•... 906-446-3110 
tFiltronlcs, Inc., Kansas City, MO 64120 .................................. 816-231-7375 

Fox Electronics, Fl Myers, FL 33905 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 813-693-0099 
t Freed Transformer Co. Inc., Electronic Transformer Corp., Totowa, NJ 07511 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . 201-942-2222 
t Gamma-f Corp., Electromagnetic Sciences, Inc., Tonance, CA 90505 .... 213-539-6704 
tGenisco Technology Corp., La Mirada, CA 90638 ....................... 714-523-7001 
t Hertz fiRer, Syosset, NY 11791 ......................................... 516-822-4770 
§ Hewlett-Packard Co., Cupertino, CA 95014 .. .. . . . . .. . .. . . . .. . •. . . . .. . . .. 6OCH52-09oo 
tHisonic, Inc., Olathe, KS 66061 ......................................... 913-782-0012 
tHopklns Engrg., San Fernando, CA 91342 ..................•........... 816-361-8691 
t Hughes Microelectronic Circuits Division Newport Beach, CA 92655-8903 

.........•.•......•............•............................... , ........ 714-759-2952 
Hycomp, Inc, Marlborough, MA 01752 •................................. 508-485-6300 

§ IGO-RALL Y Corporalion, Palo Mo, CA 94303 ........ , . . . . . . . . . . . . . . . . .. 415-856-9900 
t Internalional Sensor Systems, Inc. Aurora, NE 66818 ................... 402-694-6'111 

ITHACO,lnc., Meas. & Controllnstrs. Div., Ithaca, NY 14851-6437 ....... 607-272-7640 
tK&L Microwave, Inc., Salisbury, MD 21601 .............................. 301-749-2424 

KDl/Triangle Electronics, Whippany, NJ 07961 ......................... 201-887-5700 
t Lark Engineering Co., Baier & Baier Inc., San Juan Capistrano, CA 92675 

.. .. . . . .. . . .. . . ... .. . . .. . . . . . . . . .. . .. . . . . . .. .. . . . .. . . . . . . . . . . . . .. .. . ... 714-240-1233 
tLectro Magnetics, Inc. Los Angeles, CA 90016 ...... 213-870-9383;USA 800-969-9383 

§tLinear Technology Corp., Milpitas, CA 95035 ............................ 408-432-1900 
tloral Microwave-Narda West, San Jose, CA 95112-4210 ............... 408-436-4400 
t Loral Microwave-Wavecom, Northridge, CA 91324 ...................... 818-862-3010 
t Magnecomp, Inc., Pickens, SC 29671 ..... ., ..... " .............. ,....... 803-878-4700 
t Magnelico Inc., Ho~sville, NY 11742 .................................... 516-654-1166 

Matthey Electronics, Television Equipment Associates, South Salem, NY 10590 
:...................................................................... 914-763-8893 

McCoy Electronics Co., A Sub. of Oak Industries, Mt Holly Springs, PA 17065 
....................................................................... 717-486-3411 

t Metropole Products Inc. StsIIord, VA 22554 ............................ 703-659-2132 
t Microlab/FXR, UVingston, NJ 07039 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... 201-992-7700 
tMicronics Technology Inc., Glen CoV9, NY 11542 ....................... 516-759-5600 
t Microphase, Norwalk, CT 06856 ........................................ 203-866-6000 
§ Microwave Development laboratories, NatiCk, MA 01760 .........•..... 506-655-0060 
tMonitor Products Co, Inc., Oceanside, CA 92054 ....................... 619-433-4510 

MP/Capar, Multi Products International, West Paterson, NJ 07424 ...... 20'1-890-1344 
§ Murala Manufacturing Co, Ltd., Nagaoka-Kyo-Sh\ Kyoto, JAPAN 617 ... 075-951-9111 
t NETCOM, Inc, Northbrook, Il 60065-3025 ............ ,................. 708-564-5100 
t Networka International Corporation, lenexa, KS 66215 .................. 913-469-6494 

NF Electronic Instruments, Costa Mesa, CA 92626 . . . . . . . . . . . . . . . . . . . . .. 714-557-1664 
t North Hills Electronics, Glen Cove, NY 11542 .. .. .. .. .. .. .. .. .. .. .. .. .. . 516-671-5700 

Omicron electroniC, Hohenems, AUSTRIA A-6645.................... + 15576/4010-0 
OPT Industries, Inc, Phillipsburg, NJ 08865 ............ ,................ 908-454-2600 

§ PCA Electronics, Sepulveda, CA 91343 ..... ,........................... 818-892-0761 
t Palara Engineering Inc., Fullerton, CA 92633 ............................ 714-521-0900 
t Polyphase Instrument. Ft Washington, PA 19034 ....................... 215-643-6950 
t Premier Microwave, Port Chester, NY 10573 . . . . . . . . . . . . . . . . . . . . . . . . . . .. 914-939-8900 
t RDI Elctms, Inc, New Rochelle, NY 10601 ............................ . 914-832-7274 
t ReaCtsl, Inc, Rockville, MD 20850 ...................................... 301-279-5535 

§t Reeves-Hoffman Div, Dynamics Corporation of America, Carlisle, PA 17013 
....................................................................... 717-243-5929 

tRFI Corporation, Bay Shore, NY 11706 ................................. 516-231-6400 
tRLC Electronics, Inc, Ml Kisco, NY 10549 .............................. 914-241-1334 

§t Rockland Scientific Corporation, Princeton, NJ 08543 .. 609-896-2255 
§t Rosenberger-Micro Coax, (Formerly Micro-Coax Components, Inc.), Collageville, PA 

19426 .. . . . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . .. . . . . . . . . . . . . . . . .. 215-489-3700 
t Sage Laboratories, Inc., NatiCk, MA 01760 .............................. 508-653-0644 
t Servo Corporation 01 America, Hickaville, NY 11602-9907 .............. 516-938-9700 
§ Shure Brothers Inc., Evanston, IL 60202-3696 . . . . . . . . . . . . . . . . . . . . . . . . . .. 708-866-2200 

§tSinclair Radio Laboratories Ltd., Aurora, ONT., CANADA L4G 3G9 ...... 416-727-0165 
Solar Electronics Co., A. T. Parker, Inc, Hollywood, CA 90038 ........... 213-462-0606 

§ Soshin Electric Co., Ltd, Ota'Ku, Tokyo, JAPAN.. .. .. .. .. .... ... .. .. ... (03) 3775-9111 
§Spectra Sonics, Ogden, UT 64405 ...................................... 801-392-7531 

Sprague Electric Company, Distribution Division, Manslield, MA 02048-9102 
· . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . .. . .. . . . . . . . . .. .. . . . . . . . . . . . .. 508-339-8900 

t ST Microwave Corp., Sub. of Signal T echnlg. Corp., Sunnyvale, CA 94086 
· ........ , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 406-730-6300 

§t Systron-Donner Microwave Div., Sylmar, CA 91342' . . . . .. . .. .. . . . . .. . . .. 818-362-9900 
t Teledyne Microwave, Mountain View, CA 94043 ........................ 415-968-2211 

Television Equipment Assocs., So. Salem, NY 10590-0393 ............. '914-763-6693 
t Telonic/Berkeley, Berkeley Inds. Inc, Laguna Beach, CA 92652 ......... 714-494-9401 
§ Toka America, Inc., Mt Prospect" Il 60056 .............................. 708-297-0070 
tTorotron Corp., Ml Vernon, NY 10550 .................................. 914-664-2050 
t Trilithic, Inc., Indianapolis, IN 46236 ..................................... 800-344-2412 

Tucker Electronics, Dallas, TX 75355-1419 .: ............ 214-348-8800;600-527-4642 
Unadille Antenna Mfg. Co, AndOver, MA 01810 ......................... 508-475-7831 

<I' U.S. Instrument Rentals, Inc., AT&T Capital Corp, D/FW Airport, TX 75261 
· .............. , .............................. , . . . . . . . . . .. . . . . . . . . .. . .. 800-874-7123 

Valpey,Opt Company, Valpey-Fisher Corp.lOpt Inds., Hopkinton, MA 01748 
· .... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 506-435-6631 

tVanguard Electronics Co., Gardena, CA 90248 .......................... 213-323-4100 
t Walklns-Johnson Co., Palo AHo, CA 94304 ............................. 415-493-4141 

Wavetek San Diago, Inc., Wavetek Corp, San Diego, CA 92123 •....... 619-279-2200 
Westem MuRiplex Corp., Belmon~ CA 94002 .. . . . . . . . . . . . . . . . . . . . . . . . . . . 415-592-8832 
Wide Band Engineering Co., Inc., Phoenix, p.:z 85036 .................... 602-254-1570 

PRODUCT INDEX & DIRECTORY 

Filters, Hybrid-2750 
t Avena Corp., Brooklyn, NY 11208, 718-827-5991;800-452-1966 •••• A·,I158-,659 

Datel, Inc., Mansfield, MA 02048-1194,508-339-3000 •••••• _ •••••••• ,.. 0.,16, 
Eagle Wichita, Wichita, KS 67277, 316-942-5100 •••••••••••••••••••••• A·,666 
Frequency Devices, Inc., Haverhill, MA 01832,508-374.0781 ••••••••••• A·,674 

t Integrated Microwave, San Diego, CA 92121-1009, 819-258-2600 •••. Ae1678-1679 
§t KDS America, Daishinku Corp., Overlend Pic., KS 66211,913-491-6825 •• A.1379 

t Modular Devices, Shirley, NY 11967, 516-345-310(1 ••••••.••••••••••••• 0e1903 
Aeroflex Laboratories Inc. ARX, Inc., Plainview, NY 11803 .......•....•. 516-894-6700 
A. P. Circuit, Brooklyn, NY 11237 ....................................... 716-458-2717 

t Aydin Vector Div., Aydin Corp., Newtown, PA 18940-0328 ......•........ 215-968-4271 
Comstron A Div. of Aeroflex, Plainview, NY 11803 ...................... 516-752-2351 
CTS Corporalion, Elkhart, IN 46514 ..................................... 219-293-7511 
CTS Corp, Frequency Controls business unit, (Formerly Knights Div.), Sandwich, IL 

60548 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . • . • . . . . . . . .. 815-786-8411 
Elpac Components, Elpac Electronics, Inc., Santa Ana, CA 92705 •...... 714-979-4440 

# Engineered Assemblies & Components Corp. Teterboro, NJ 07608 ...... 201-286-4477; 
600-447-5839 

Frequency Selective Networka, Woodside, NY 11377 .......•..•........ 718-424-7500 
t Hisonic, Inc., Olathe, KS 66061 ......................................... 913-782-0012 
t Hughes Microelectronic Circuits Division, Newport Beach, CA .92658-8903 

.•................. ,................................................... 714-759-2952 
§t Hybrids International Lid, Thick Film Division, Olathe, KS 86062 ........ 913-764-6400 
tlLC Data Device Corp, Bohemia, NY 11718-2482 ....................... 516-567-5600 
t K&L Microwave, Inc., Salisbury, MD 21601 ..................•........... 301-749-2424 

Kyocera Northwest, Electronic Components Group, Vancouver, WA 96661 
· .. . .. . . .. . . . . .. . . . . .. . . . .. . . . . . . .. . . . . . . . .. . . . . .. . . . . .. .. .. . .. . . .. . .. .206-696-2840 

Matthey Electronics, Television Equipment Associates, South Salem, NY 10590 
· ......................•........................... , . . . . . . . . . . . . . . . . . • . 914-763-6693 

tMicro Hybrids, Inc, Medford, NY 11763 ................................. 516-732-3448 
Micro Technology Inc., Menomonee Falls, Wl53051 ........•........... 414-783-6060 

t Natel Engineering Co, Inc, Simi Valley, CA 93063-3449 ................ 605-581-3950 
NF Electronic Instruments, Costa Mesa, CA 92626 ...................... 714-557-1664 
PCA ElectroniCS, Sepulveda, CA 91343 ................ : ................ 818-892-0761 

t Piezo Technology Inc, Orlando, FL 32604 ............................•. 407-298-2000 
Television Equipment AsSOC$., So. Salem, NY 10590-0393 ............. 914-763-6693 

§ Toko America, Inc., Ml Prospect" IL 60056 .............................. 708-297-0070 
§tTycor International Inc, Calgary, Alberta, CANADA T2H lL9 ............. 403-25g.:3200 

Western Muniplex Corp, Balmon~ CA 94002 .. :.. .. .. .. .. .. .. .. .. .. . .. .. 415-592-8832 

Fiiters, IF-2750 
t Chesterfield Products, Inc., Elmwood Park, NJ 07407, 201-797-9655 

............. ....... ........................................ A·I661-1663 
Corcom, Inc., Libertyville, IL 60048, 708-660-7400 .••..••.••••.• , •.••• _ A·1611 

t Eagle Wichita, Wichita, KS 67277, 316-942-5100 ••••••••••••••••• A·1666,1669 
Electronic Precision Components Corporation, Mt Vernon, NY 10550-4430, 

914-664-2333 .................................................... Ao1670 
t ESC Electronics Corp., Palisades Pic., NJ 07650, 201-947.0400 ••••••••• Ao1671 

Hy-Q International (USA) Inc., Erlanger, KY 41018, 606-283-5000 •••••.• Ao1375 
t Integrated Microwave, San Diego, CA 92121-1009, 619-259-2600 •.• A.1678-1679 

JMK,lnc., Amherst, NH 03031,603-666-4100 •.•••.•••••••••••••• Ao1626-1627 
t KR Electronics, Inc., Avenel, NJ 07001, 908-636-1900 ••••••••••••••••• A-1662 
t McCoy Electronics Co., A Sub. 01 Oak Industrie$, Mt. Holly Springe, PA 17066, 

717-486-3411 .................................................... A'1383 
IIIIorgan-Matroc, Vernilron Div., Bedford, OH 44146-5478, 216-232-8600.. BO I921 

§lIIIurata Erie North America, inc.(Smyrna, GA 30080, 404-436-1300 •• A·1415,1696 
NTK Technical Ceramica, NGK Spark Plugs (USA), Mt Prospect, IL 60056, 

708-824-1133 .................................................... A.1703 
RFI Corporation, Bay Shore, NY 11706, 516-231-6400 •••••••••••••••••• A·1633 
Servo Corporation 01 America, Hicksville, NY 11802-9907, 516-938-9700 •••••• 

A·1827 
t TTE, Incorporated, W. Los Angeles, CA 90064, 213-478-8224 ••••••••••• A'1708, 

1712-1717 
t Advanced Fi~er Devices, Inc, Carlsbad, CA 92009 ...................... 618-436-2074 
t Alp~a Components, Mechanicsburg, PA 17055 ......................... 717-697-8595 
t American Trans-Coil Corporation, Richmond Hill, NY 11419-1410 ....... 718-441-5207 
t Anatech Electronics, Inc, Ho Ho Kus, NJ 07423......................... 201-612-0066 
t Andersen Laboratories, Bioomlield, CT 06002 • . . . . . . . . . . . . . . . ... . . . . . . . .. 203-286-9090 
§AVA Electronics Corporation, Drexel Hill, PA 18026 ..................... 215-284-2500 
t BG Electronics, EPC Corp., Mt Vernon, NY 10550-4430 ......•......... 914-664-5591 
t Blackhawk Networka Corp., Janesville, WI 53545 ...•................... 606-752-8701 
t CIR-a. TEL Microwave, Inc., BaHsville, MD 20705 ....................... 301-470-2900 

Coilcralt, Cary,ll 60013 ................................................ 706-639-2361 
Coif.Q Corp., Bronxville, NY 10708 .. .... .... .. .. .. .... .. .. .. .... ........ 914-337-4775 

t Comstron A Div. of Aeroflex, Plainview, NY 11803 ...............•...... 518-752-2351 
t CTS Corporation, Elkhart, IN 46514 ........................... ,......... 219-293-7511 
t CTS Corp, Frequency Controls. business unit, (Formerly Knights Div.), Sandwich, Il 

60548 ................................................................ 815-786-8411 
tDaden Associates, Laguna Hills, CA 92653 ............................. 714-770-1522 
t EG & G Frequency Products Inc., EG & G Inc., Cincinnati, OH 45232.... 513-542-5555 
# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 .•.... 201-286-4477; 

. 800-447-5639 
t FiRer Products, Rockwell Internalional, cOsta Mesa, CA 92626 .......... 714-641-5311 

Fox Electronics, Ft Myers, Fl 33905 .. .. .... .. ........ .. .. .. .. .. .. .. .... 813-693-0099 
Frequency Devices, Inc., Haverhill, MA 01832 ..........................• 506-374-0761 

tFrequency Electronics, Inc., Mitchel Field, NY 11553 .................... 516-794-4500 
t Frequency Selective Networks, Woodside, NY 11377 ...........•....... 718-424-7500 
tGenisco Technology Corp., la Mirada, CA 90838 ....................... 714-523-7001 
tHertz Finer, Syosset, NY 11791 .......................................... 516-822-4770 
t Hisonic, Inc, Olathe, KS 66061 ......................................... 913-782-0012 
t International Sensor Syatems, Inc., Aurora, NE 6681 B ........•..•....... 402-684-6111 
t K&L Microwave, Inc, Salisbury, MD 21801 ......................•....... 301-749-2424 

Kyocera Northwes~ Electronic Components Group, Vancouver, WA 96661 
· . . . . .. . .. . . .. . . . . . .. .. . . . . . .. .. . .. . .. . . .. . . . . .. . . . . . . . .. .. .. .. .. . . .... 206-696-2840 

t Lark Engineering Co, Baier & Baier Inc., San Juan Capistrano, CA 92875 
714-240-1233 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 
tLNR Communications, Inc., Hauppauge, NY 11788 ...................... 516-273-7111 
tLoral Microwave-Wavecorn, Northridge, CA 91324 ...................... 818-882-3010 
tLorch Electronics:Div. of VernHron Corp., Sl Petersburg, FL 33710 ...... 813-347-2181 
t Magnetic Component Engineering Co., Culver City, CA 90230 . . . . . . . . . .. 213-398-4761 
t Microphase, Norwalk, CT 06856 ........................................ 203-866-8000 

Microwave Development Laboratories, Natick, MA 01760 ....... 508-655-0060 
t Monitor Products Co., Inc., Oceanside, CA 92054 ..... 619-433-4510 
t ~~ETCOM, !~C, ~1~h~!)0"'., !L ~0065-3025 . 708-564-5100 
t Networks Inlernational Corporation, Lenexa, KS 66215 . . . 913-469-6494 

NF Electronic Instruments, Costa Mesa, CA 92626 ...................... 714-557-1684 
Omicron electronic, Hohenems, AUSTRIA A-6845.................... + /5576/4010-0 

t Piazo Technology Inc., Orlando, FL 32804 .............................. 407-298-2000 
Polyphase Inslrumen~ Ft Washington, PA 19034 ....................... 215-643-6950 

tRDI Elctrns., Inc., New Rochelle, NY 10801 ............................. 914-632-7274 
t Reectel, Inc., Rockville, MD 20850 ...................................... 301-279-5535 
t RF MonolHhics, Inc., Dellas, TX 75244 .................................. 214-233-2903 
t Rockwell International, Costa Mesa, CA 92626 . .. .. .. .. . .. .. .. .. .. .. .... 714-641-5311 
t Sawtek Inc., Orlando, FL 32860-9501 .... .............................. 407-866-8860 

Shokai Far East Ltd, Peekskill, NY 10566 ........................... 914-736-3500 
Sokol Crystal Products, Inc., Mineral Point WI 53565 . . . . .. . . . . . . . . . . . . .. 608-987-3363 

§ Soshin Electric Co., Ltd_ Ota-Ku, Tokyo, JAPAN. . . . . . . . . . . . . . . . . . . . . . .. (03) 3775-9111 
t Telonic/Berkeley, Berkeley Inds Inc., Laguna Beach, CA 92652 .... _. . . 714-494-9401 

Texscan Instruments, Texscan Corporation, Indianspolis, IN 46226 ..... 317-545-4196 
§ Toko America, Inc., Mt Prospect. IL 60056 '............................. 708-297-0070 
t T orotron Corp., Ml Vernon, NY 10550 ........ ......................... 914-664-2050 
t Tril~hic, Inc_ Indianspolis, IN 46236 .......... .......................... 80(}-344-2412 

Valpey-Opt Company, Valpey-Fisher Corp./Opt Inds., Hopkinton, MA 01748 
· . .. .. . .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .... 506-435-6831 

t Vanguard Electronics Co., Gardena, CA 90248 . .. . . . . . . . . . . . . . .. . . . . .. . 213-323-4100 

Filters, Ladder-2750 
Electronic Precision Components Corporation, Ml Vernon, NY 10550-4430, 

914-664-2333 ..................................................... A·1670 
t KR Electronics,lnc., Avenel, NJ 07001, 908-636-1900 ••••••••••..•.•.• A·1682 

Morgan-Mslroc, Va,nitron DiY., Bedford, OH 44146-5478, 216-232-8600 .• B·1921 
§ Murata Erie North America, Inc., Smyrna, IlA 30080, 404-436-1300 .•.. .. Ao 1415 

NTK Technical CeramiCS, NGK Spark Plugs (USA), Mt Prospect, IL 60056, 
708-824-1133 ..... '"................. ....................... Ao1701,1703 

t ITE, Incorporated, W .. \..0$ An!lelet'l, Cil 90064, 213-478-8224 ............ A·1708 
t American Tran ... Coil Corporation, Richmond Hill, NY 11419-1410 ....... 718-441-5207 
t Anatech Electronics, Inc., Ho Ho Kus, NJ 07423 ......................... 201-612-0066 
t Blackhawk Networks Corp., Janesville, WI 53545 ...................... 608-752-8701 
t Eagle Wich~ Wichita, KS 67277 ....................... :............... 316-942-5100 
t EG & G Frequency Products Inc., EG & G Inc., Cincinnati, OH 45232 . . .. 513-542-5555 
# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-288-4477; 

800-447-5639 
t FiH:er Product~.\ Rocirne!1 !!1temational, Costa Mesa, CA 92626 .......... 714-641-5311 
t Integrated Microwave, San Diego, CA 92121-1009 ....... , ..... ' ...... _ .. 619-259-2600 

Kyocera Norlhwes~ Electronic Components Group, Vancouver, WA 98661 
· ............ _ .. . .. . ... . .......................................... '... 208-696-2840 

t Networks International Corporation, lenexa, KS 66215 . . .. . . .. .. . . . . .. .. 913-469-6494 
Valpay-Opt Company, Valpey-Fisher Corp./Opt Inds., Hopkinton, MA 01748 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 508-435-6831 
t Wavetek RF Products, Inc., (Formerly Wave!ek Indiana, Inc.), Indianspolis, IN 46203-6109 

................ _.......................... . ............ , ...... 317-788-9351 
Western Multiplex Corp., Belmont, CA 94002 . . . . . . . . . . . . . . . . . . . . . . . . . . .. 415-592-8832 

Fiiters, LAN-2750 
Kappa Technologi .... , Inc., Rahway, NJ 07065, 908-396-9400;1-800-223-0603 

................................................................. A·1681 

Filters, lC-2750 
Allen Avionics, Inc., Mineola, NY 11501, 516-2118-8080 •••••••••.•. A'1494,1653 
Arco Electronics, Chatsworth, CA 91311, 818-882-8707 ••••••••••• A'16SS-1657 
BH Electronics, Inc., Burnsville, MN 55337, 612-894-9590 •••.•.••.•.••. A-II70 

t Chesterfield Products, Inc., Elmwood Park, NJ 07407, 201-797-9655 
.............................................. ......... •• ... A·1661-1663 

t Communication CoUlnc., Chicago, Il60634, 312-637-1333 .••••.••••••• A'1665 
Coreom, Inc., Libertyville, IL 60048, 708-680-7400 ••• ,.. ••••• •••••••••• A·161i 

t Eagle Wichita, Wichita, KS 67277, 316-942-5100 ••••••••••••••••••••.. A·1666 
t Electronic Precision Components Corporation, Mt Vernon, NY 10550-4430, 

914-664-2333 .................................................... A'1670 
t ESC Electronics Corp., Palisades Pk., NJ 07650, 201-947-0400 ......... A'i1l71 
t Frequency Selective Networks, Woodside, NY 11377, 718-424-7500 ••••. A·1370 

Genlsco Electronics Corporation, San Diego, CA 92173,619-661-5100 
............................................................ Ao I625,1677 

t Integrated Microwave, San Diego, CA 92121-1009, 619-259-2600 ••. A'1678-1679 
t Kappa Technologies, Inc., Rahway, NJ 07065, 908-396-9400;1-800-223-0603 

................................................................. A'I681 
t Microsonics, Inc., Weymouth, MA 02188,617-337-4200 ••••••••.••••••. A·1401 

Microwave Filter Inc., Eaat Syracuse, NY 13057-0486, 315-437-3953;800-448-1666 
............ " .................... " ... " ...... "" ...................... A'1690 

t Oxley Inc., Branford, CT 06405, 203-488-1033 • . • . • • • • • • • • • • • • • A·I705, B·l025 
t RFI Corporation, Bay Shore, NY 11706, 516-231-6400 .................. A.I633 
§ Schaffner EMC, Inc. Components Division, Union, NJ 07083, 

908-851-G664;800-367-5566 .................................. A·I634-1631 
. Tri-Mag, Inc., Visalia, CA 93291, 209-651-2222 .•.•.••••••••..•.•. Ao l646-1648 
t TTE, Incorporated, W. Loa Angeles, CA 90064,213-478-8224 . .•••.•.••• A·I708 
t Advanced FiRer Devices, Inc., Carlsbad, CA 92009 ...................... 619-438-2074 
t Alpha Components, Mechanicsburg, PA 17055 ........•...............• 717-697-8595 

Amecon, Inc, Anaheim, CA 92805 ................ ,...... 714-634-2220;800-392-2292 
t Anatech Electronics, Inc., Ho Ho Kus, NJ 07423 ......................... 201-612-0066 
t Andersen laboratOries, Bloomfield, CT 06002 . . . . . . . . . . . . . . . . . . . . . . . . . . • 203-266-9090 
t AVX Filters Corp., Sun Valley, CA 91352 ................................. 818-767-6770 
t Axel Electronics, Inc., Jamaica, NY 11418 ....... :....................... 718-291-3900 
t BG Electronics, EPC Corp., Mt Vernon, NY 10550-4430 ................ 914-664-5591 

Filters, Linear Phase-27S0 
t Blackhawk Networks Corp., Janesville, WI 53545 ....................... 608-752-8701 

Charles Inds. lid, Charles Center, Rolling Meadows, IL 60008 .......... 708-806-6300 
tCIR-Q-Tel Microwave, Inc., Beltsville, MD 20705 ....................... 301-470-2900 

CoileraN, Cary, IL 60013 ................................................ 708-639-2361 
tComstron A Div. of Aeroflex, Plainview, NY 11603 ....................... 516-752-2351 

Control Concepts Corp., Liebert Corp_ Binghamton, NY 13902-1380 _ ... 607-724-2464 
§Cornel~Dubilier Elctms. (Inti. SiS., Distbn. Warehouse), New Bedford MA. 02744, MA 

02741 , ................................................... . 
tDaden Associates, Laguna Hills, CA 92653 ......................... _ ... 714-770-1522 

Dentel, Fresno, CA 93727 .............................................. 209-292-1111 
De Coursey Engineering laboratory, Culver City, CA 90230 .. ,.......... 213-EX7-9668 

t Dynamic Air Engrg., Inc., Santa Ana, CA 92705-5697 .................... 714-540-1000 
t EG & G Frequency Products Inc., EG & G Inc, CinCinnati, OH 45232 . . .. 513-542-5555 

Electrocom Industries, S. Bend, IN 46615 ................................ 219-232-2743 
t Electronic Transformer Corp., Totowa, NJ 07511 ........................ 201-942-2222 
t Elmag Division, Lindgren RF Enclosures, Riviera Beh., FL 33404 ........ 407-881-9292 

Elpac Components, Elpac Electronics, Inc., Santa Ana, CA 92705 714-979-4440 
. /I Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-288-4477; 

800-447-5639 
Engineered Components Co., San Luis Obispo, CA 93403-8121 _....... 805-544-3600 
EWC, Inc., Englishtown, NJ 07726 ...................................... 908-446-3110 

tFiltronics, Inc., Kansas City, MO 64120 .................................. 816-231-7375 
t Freed Transformer Co_ Inc., Electronic Transformer Corp., Totowa, NJ 07511 

.. .. . .. .. . .. .. . .. . .. . _ . .. .. .. .. .. .. .. . . . .. .. . . .. . . .. . .. . ... 201-942-2222 
GC International Inc., Richardson, TX 75085-1198 ....................... 214-234-3240 
Genisco Technology Corp., La Mirada, CA 90638 ....................... 714-523-7001 

t Hertz Fitter, Syosse~ NY 11791 ......................................... 516-822-4770 
tHisonic, Inc., Olathe, KS 66061 ......................................... 913-782-0012 
tHopkins Engrg., San Femando, CA 91342 .............................. 818-361-8691 
t Hughes Microelectronic Circuits Division, Newport Beech, CA 92658-8903 

· ..................... ' .......... _ . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . .. . . ... 714-759-2952 
§tHybrids Intemationalltd., Thick Film Division, Olathe. KS 66062 ........ 913-764-6400 

Hy-Q International (USA) Inc, Erlanger, KY 41018 ...................... 608-283-5000 
t K&L Microwave, Inc_ Salisbury, MD 21801 .............................. 301-749-2424 
tKR ElectroniCs, Inc., Avenel, NJ 07001 .................................. 908-636-1900 
t Lark Engineering Co., Baier & Baier inc., San Juan CapislrarlO, CA 92675 

...... ' ........................................ 714-240-1233 
t Lectro Magnetics, Inc., Los Angeles. CA 90016 _ . . . .. 213-670-9383;USA 800-969-9383 
t Magnecomp, Inc_ Pickens, SC 2967"1 ................................... 803-878-4700 
t Magnetico Inc_ Holtsville, NY 11742 .................................... 518-654-1166 

Matthey Electronics, Television Equipment Associates, South Salem, NY 10590 
....................................................................... 914-763-8893 

tMetropole Products Inc_ Stafford, VA 22554 ............................ 703-659-2132 
MonHor Products Co., Inc., Oceanside, CA 92054 ....................... 619-43.'3-4510 

§ Murata Manufecturing Co., Lid., Nageoka-Kyo-Shi, Kyoto, JAPAN 617 ... 075-951-9111 
t NETCOM, Inc, Norlhbrook, IL 60065-3025 ............................... 708-564·5100 
t Networks Internalional Corporation. Lenexa, KS 66215 ......... _ . . . . . . .. 913-469-6494 

Omicron electronic, Hohenems, AUSTRIA A-6845 .. . . . . . . . . . . . . . . . . . . + /5576/4010-0 
OPT Industries, Inc., Phillipsburg, NJ 08865 ............................. 908-454-2600 

§ Penstock Engineering Labs., Penstock, Inc., Sunnyvale, CA 94086-4018 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-730-03OO;800-PENSTOCK 

,tPerformance Controls, Inc., Horsham, PA 19044 ........................ 215-675-6500 
t Piazo Technology Inc., Orlando, Fl 32604 .............................. 407-298-2000 
tPolara Engineering Inc., Fullerton, CA 92633 ........................... 714-521-0900 
t Polyphase Instrumen~ Ft Washington, PA 19034 ....................... 215-643·-6950 
t Reactel, Inc., Rockville, MD 20850 ..................................... 301-279-5535 

Rtron Corp., Skokie, IL 60076 ........................................... 708-679-7180 
t Servo Corporation of America, Hicksville, NY 11802-9907 ... 516-938-9700 
tSFE Technologies, San Fernando, CA 91340 ........................... B18-365-9411 
t Sigmspower, Inc., Carson, CA 90746 ..................................... 213-32-Sigma 

Sokol Crystal Products, Inc., Mineral Poi~ WI 53565 . . . . . . . . . . .. . .. . . . .. 608-987-3363 
§ Soshin Electric Co., Ltd., Ota-Ku, Tokyo, JAPAN. . . . . . . . . . . . . . . . . . .. . . .. (03) 3775-9111 

Spectrum Control, Inc., Erie, PA 16505 ................................. 814-455-0966 
Sprague Electric Company, Distribution Division, Mansfield, MA 02048-9102 

.. . . . . . . . . . . . . . . . . . . . .. . . . .. . . . . . . . . . . . .. . .. . .. . . . . . . . . .. . . . . . . . . . . . . . . 508-339-8900 
Teledyne Microwave, Mountain View, CA 94043 ........................ 415-968-2211 

tTelonic/Berkeley, Berkeley Inds.lnc_Laguna Beach, CA 92652 ......... 714-494-9401 
tThinco Div., Hull Corp_ Hatboro, PA 19040 .............................. 215-672-7800 

Tokin America, Inc., San Jose, CA 95134 .. . .. . . .. . .. .. .. . .. .. .. .. .. . . ... 406-432-8020 
§ Taka America, Inc., Mt Prospect. IL 60056 .............. .. .. .. .. . ... . ... 708-297-0070 
tTrili1hic, Inc_lndianspolis, IN 46236 ..................................... 800-344-2412 

§tTusonix, Inc., Tucson, AZ 85740-7144 .............. 602·744-0400 
Universal Ad-Yu/D-F Inc., Milwaukee, WI 53207 ......................... 414-482-4100 
Valpey-Opt Company, Valpey-Fisher Corp.lOpt Inds., Hopkinton, MA 01748 

· . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 506-435-6831 
t Vimguard Electronics Co., Gardena, CA 90248 . . . . . . . . . . . . . . . . . . . . . . . . .. 213-323-4100 

Westem Multiplex Corp., Belmo~ CA 94002 .. . . . . . . . . . . . . .. . . . . . . . . . . . .. 415-592-6832 
§tZambre Co., Inc, Mountain View, CA 94043 ............................. 415-968-9176 

Filters, Line - See Filters, EMI/RFI (Vol. A) 

Filters, Linear Phase-2'/50 
Allen Avionics, Inc., Mineola, NY 11601, 516-248-8080 •.•••••••••.••••• A'I494 

t Avens Corp., Brooklyn, NY 11208, 718-827-5991;800-452-1966 •••• A·1658,I660 
t Chesterfield Products, Inc., Elmwood Park, NJ 07407, 201-797-9655 .••• A'1OOl 

Datel, Inc., Mansfield, MA 02048-1194, 508-339 .. 3000 ................... 0'1161 
Eagle Wichita, Wichita, KS 67277,316-942-5100 .••••.••••••••.•. A·1666-1667 

t Electronic Precision Components Corporation, Mt Vernon, NY lQ550-4430, 
914-664-2333 .................................................... A'1670 

t ESC Electronics Corp., PliUaades Pic., NJ 07650, 201-1147-0400 ••••••••• A·1B71 
Frequency Devices, Inc., Haverhill, MA 01832, 506-374-0761 

.................................................... A·1674-1675,D·1011 
t Frequency Electronics, Inc., Mitchel Reid, NY 11553, 516-794-4500 ••.•• A-I369 
t Frequency Selective Networks, Woodside, NY 11377, 718-424-7500 ••••• A·1370 
t Integrsted Microwave, San Diego, CA 92121-1009,619-259-2600 ••• A.1S7a-1679 

EEM 1991 §-Product sold through distributors t-Proouct meets MIL specs <I>-Rentals #-Value Added Reseiler 



Rlters, Unear Phase-27S0 (Cont'd) 
t Kappa TachnoIogIes, InC., Rahway, NJ 07065, 908-396-9400;1-800-223-06113 

.................................. "' •••••••••••••••••••••••••••••• A·1681 
t KR Electronics, Inc., Avenel, NJ 07001, 908-636-1900 • •.••••••••••••••• A·1682 
t McCoy Electronics Co., A Sub. of Oak IncluatrIes, ML HOlly Springs, PA ,7065, 

717-486-3411 •••••••••••••••••••••••••••••••••••••••••••••••••••• A.l383 
Precision RItars, Ithaca, NY 14650, 6117-277-3650 •••••••••••••••• A.1706-1707 

t Advanced Filler Devtces, Inc., Carlsbad. CA 92009 ••...........••••••.•. 619-438-2074 
t Alpha Components, Mechanicsbu'llo PA 17055 ....•............•.•...•. 717-697-8595 
tAmerican Trans-Coll Corporation, Richmond HiI~ NY 11419-1410 •..•..• 719-441-5207 
t Analach Electronics, Inc., Ho Ho Kus, NJ 07423......................... 201-612-0066 
t Andersen LaboraIories, Bloomfield, CT 06002 . . . . . . . . . . . . . . . . • . . . . • . . . .. 203-286-9090 

A. P. Circui~ Brooklyn, NY 11237 ...•..............•.................... 718-456-2717 
t Artronic Instrument Co., Inc, Sidney, NY 13636 ......................... 607-563-8444 
t Axel Elaclronics, Inc, Jamaica. NY 11418 .. . .• • . . . . • . . .• . . . . . . . . • . . • . . .. 718-291-3900 
t BG Elaclronlcs, EPC Corp, Ml Vernon, NY 10550-4430 .....•.......... 914-664-5591 
t Coast Coil Co, Coast Magnetics, los Angeles, CA 90016 ............... 213-938-6168 
t Comstron A Div. of AerofIex, Plainview, NY 11803 .•............•....... 518-752-2351 

Curtis Industries, Milweukee, WI 53219-0910 ...... ;.................... 414-648-4200 
§ Dynamics, Div. of Weugh Controls Corp., Chatsworth, CA 91311 ........ 818-998-8281 
tEG & G Frequency Products Inc., EG & G Inc., CincinnatI OH 45232 ..•. 513-542-5555 

EG&G ReIfcon, Div. of EG&G, Sunnyvale, CA 94088-4197 .........•.... 408-738-4266 
ElacIrocom Industries, S. Bend, IN 46615 ............•.................. 219-232-2743 

t Electronic Transformer Corp, Totowa, NJ 07511 ................•....... 201-942-2222 
t Fifter Products, Rockwell Intemationa~ Costa Mesa. CA 92626 .......... 714-641-5311 
tFiftronics,lnc., Kansas City, MO 64120 .............•........•...••.•...• 816-231-7375 
t Freed Transfonner Co, Inc., EleCtronic Transformer Corp., Totowa, NJ 07511 

· . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .. 201-942-2222 
tGenlsco Tachnology Corp., La Mirada, CA 90636 ... c ••••••••••••••••••• 714-523-7001 
t Hertz FiRer, Syosset. NY 11791 ..........•.............................. 516-622-4770 
t Hisonic, Inc., Olathe, KS 66061 .......••................................ 913-782-0012 
t Hughes MicroeIacIronic Circuits Division, Newport Beach, CA 92658-8903 

· .. . .•.. .. ... .•. ... .. •... .. .. . .. .. .. .. .. .. . . . ..... . . . . .. . . . . . . . . . . . . . .. 714-759-2952 
ITHACO,Inc., Meas. & Controllnstrs. Div., Ithaca, NY 14851-6437 ....... 607-272-7640 

tK&L Microwave, Inc., Salisbury, MD 21801 ..................•........... 301-749-2424 
Krohn-Hke Corp., Avon, MA 02322 .. . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . • . 508-580-1660 

§t Unear Tachnology Corp., Milpitas, CA 95035 ......... , .. . .. . .. . .. .. ...•. 408-432-1900 
tLorai Microwave-Wavacom, Northridge, CA 91324 ..............•....... 818-882-3010 
tLorch Electronics:Div. of Vernltron Corp, Sl Petersburg, FL 33710 ...... 813-347-2181 
tMagnetico Inc., Hoftsville, NY 11742 .•......•........................... 518-654-1166 
tMatropoIe Products Inc., Stafford, VA 22554 ............................ 703-659-2132 
t Micropheee, Norwalk, CT 06856 •.....•.....•.•.......•..•.............. 203-668-8000 

Microwave Development Laboratories, Natick, MA 01760 ............... 508-655-0060 
t NETCOM, Inc, Northbrook, 1l60065-3025 .........................•..•. 708-564-5100 

NF Elaclronic lnetruments, Costa Mesa. CA 92626 •...................•. 714-557-1664 
tNorth Hills ElectroniCs, Glen Cove, NY 11542 ..•...............•........ 516-671-5700 

Pacific Instruments Inc., Concord, CA 94520 ...•............•........... 415-827-9010 
t Piezo Technology Inc., Orlando, FL 32604 .............................. 407-298-2000 
t Polyphase lnetru~ Ft Washington, PA 19034 .•............•........ 215-643-6950 
t Reect~ Inc, Rockville, MD 20650 .............................•........ 301-279-5535 

RFI Corporation, Bay Shore, NY 11706 ................................. 516-231-6400 
§t Rockland Scientific Corporation, Princeton, NJ 06543 ................... 609-696-2255 

t Rockwellinternationa~ Costa Mesa. CA 92626 ....•..................... 714-641-5311 
Rosenberger-Micro Coex,(Formerly Micro-Coax Components, Inc.), Collegeville, PA 

19426 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .. 215-489-3700 
t Sewtek Inc., Orlando, FL 328so,9501 ......•...................•........ 407-886-8860 

Sokol Crystal Products, Inc., Mineral Point, WI 53565 ...........•........ 608-987-3363 
tTeionic/Berkeley, Berkeley Inds.lnc., Laguna Beach, CA 92652 ......... 714-494-9401 
§ Toko America, Inc., Mt Proepact. IL 60056 .....•............•........... 708-297-0070 
tTorotron Corp., Ml Vernon, NY 10550 ........•......•.................. 914-664-2050 
t Trilkhic, Inc, Indianapotis, IN 48236 ............•.•...................... 800-344-2412 
t TIE, IIlCOIpOrated, W. Los Angeles, CA 90064 .......................... 213-478-8224 
t UTE Microwave, Asbury Park, NJ 07712 ...•..•......................•.. 906-622-1009 

Valpey-Opt Company, Valpey-Fisher Corp./Opt Inds, Hopkinton, MA 01748 
· . . . • . . . . . . . . • . . . • . . • . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . • . . . . . . . . . . . . . . . 508-435-8831 

Western Muftlplex Corp., Bal~ CA 94002 .. .. . . . ... . . . . . .. . . . .•...•.. 415-592-8832 

Filters, Low Pass-2750 
Allen Avlonics,lnc., Mineola, NY 11501, 516-248-8080 •••••••••••• A.1494,l653 
A. P. Circuit, Brooklyn, NY 11237, 718-456-2717 ...................... A01654 

t Avena Corp., Brooklyn, NY 11208, 718-827-1i991 ;800-452-1966 •••• Aol658-1660 
tC~rflelcl Products,lnc., Elmwood Park, NJ 07407, 201-797-9655 

•••••••••••••••••••••••••••• ,............................... Aol661-1663 
t Communication CoIl Inc., ChiCago, IL 611634, 312-837-1333 • • • • • • • • ... • •• A.l665 

Datel, Inc., Mansfield, MA 02048-1194, 508-339-3000 •••••••••••••••••• 0 01161 
t Eagla WIchita, WIchita, KS 67277, 316-942-5100 •••••.••••••••••• Aol666-1668 

Elchholl ElectroniCS, Warwick, RI 02886, 401-736-1440;800-678-1040 ••• Ao1614 
t Electronic Precision Componenta COrporation, ML Vernon, NY 10550-4430, 

914-664-2333 ......................... .... • .. • .. • .. • .. • .. • • • • .. • •• Aol670 
t ESC Electronics Corp., Pallaades PIi., NJ 07650, 201-947-0400 •••••••.• A.l671 

Filter Concepts Inc., Santa Ana, CA 92707, 714-545-7003 •••••••••••••• A01621 
tFiIlron Co.,Inc., Sub. of ARX Inc., Old Bethpage, NY 11804, 516-752-1144 

•••••••••••••••••••••••••••••••••••••••• : •••••••••••••••••••••••• A·1673 
Frequency DevIces, Inc., Haverhill, MA 01832, 508-374-11761 •••••• Aol674-1675 

t FraqI*1CY Selective Networks, Woodside, NY 11377, 716-424-7500 ••••• Aol370 
Genlsco Electronics Corporation, Sen Diego, CA 92173, 619-661-5100 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A.1625,l677 
t InI8grIIted Microwave, ~n Diego, CA 92121-1009, 619-259-2600 • •• A·1678-1679 
t KlIppa Technologle., Inc., Rahway, NJ 07065, 908-396-9400;1-800-223-06113 

• ••••••••••••••••••••••••••••••••• : •••••••••••••••••••••••••••••• Aol681 
§t KDS America, Dalahlnku Corp., Overiand Pic., KS 68211, 913-491-6825 •• A.l379 

t KR Electronlca,lnc., Avenel, NJ 07001, 908-636-1900 •••••••••••• A.1682-1683 
Krohn-Hita Corp., Avon, MA 02322, 508-580-1660 ••••••••••••••••••••• A.l684 

t Lorch Electronlcs:DIY. of Vernilron Corp., St Pstersburg, FL 33710, 813-347-2181 
.................................................................. A·1751 

Magnelab, Boulder, CD 80301-4696,303-442-6700 •••••••••••••••••••• Ao2253 

PRODUCT INDEX & DIRECTORY 
§t Mk:rowave Riter Inc., East Syracuse, NY 13057-0486, 315-437-3853;800-448-1668 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • Aol688-1690,l692,l694 
Mlni-Circuits Lab., Brooklyn, NY 11235-0003, 718-934-4500 •••••••••••• Ao1753 

§t Murata Erie North America, Inc., Smyrna, GA 30080, 404-436-1300 •••••• Ao1415 
Precision Rlters, Itheca, NY 14850, 611.7-277-3650 •••••••••••••••• Aol706-1707 

§ Schaffner EMC, InC. Componenta DIvision, Union, NJ 07083, 
908-851-11664;800-367-5566 •••••••••••••••••••••••••••••••••• Aol634-1637 

TOYOCOM USA INC., ArlIngton Heights, IL 80005, 
708-593-8780/1-800-TOYOCOM .................................... Aol48f 

t TTE, Incorporated, W. Loa Angeles, CA 90064,213-476-8224 •••••• Aol706-1717 
Advanced FiRer Devices, Inc., Carlsbad. CA 92009 .........•...........• 619-438-2074 

tAeroflex Laboratories Inc., ARX,Inc., Plainview, NY 11803 ......•....... 516-694-6700 
t Airtron, Litton Industries, Inc, Morris Plains, NJ 07950 ..•.....•..•....... 201-539-5500 
t Alpha Components, Mechanicsburg, PA 17055 ......................... 717-697-8595 
t American Trans-Coil Corporation, Richmond Hill, NY 11419-1410 . . . . . .. 719-441-5207 
t Anstach Electronics, Inc., Ho Ho Kus, NJ 07423......................... 201-612-0066 
t ArIronic Instrumenl Co., Inc, Sidney, NY 13838 ........•..•.....•....... 607-563-6444 
§AVA EIec1ronics COrporation, Drexel Hill, PA 19026 .......•..•.......... 215-264-2500 
t AVX FiRers Corp, Sun Valley, CA 91352 .....................•........•. 818-767-6770 
t Axel Elaclronics, Inc., Jamaica, NY 11418 .......•....................... 718-291-3900 
t BG Electronics EPC Corp., Mt Vernon, NY 1055D-4430 . . . • . . • . . • . . . . . . . 914-664-5591 
t Bird Electronic Corp., Cleveland, OH 44139-2794 ......•.....•.........• 216-248-1200 
t Blackhawk Networks Corp., Janesville, WI 53545 ............•..•....... 608-752-8701 
tBranmag, Inc., North Tonawanda, NY 14120 ..•.•............•..... , .... 716-693-5994 

Burr-Brown Corp., Tucson,AZ85734 ..•...............•................ 602-746-1111 
t CEC Instruments, lmo Industries Inc., San Dimes, CA 91773 .•.......... 714-394-4410 

Charles Inds. Ltd, Charles Center, Rolling Meadows, IL 60008 .......... 708-806-8300 
t CIR-Q. TB. Microwave, Inc., Beftsville, MD 20705 ....................... 301-470-2900 
tCoastCoil Co, Coast Magnetics, los Angeles, CA 90016 .......•....... 213-938-6188 

Coaxial Dynamics, Cleveland, OH 44135 .......................•...... 1-8QO.COAXIAL 
Coilcraft, cary,IL 60013 ........................•....................... 708-639-2361 
CoiI-Q Corp, Bronxville, NY 10708 ...................................... 914-337'4775 

§ Compac, Holbrook, NY 11741 .......................................... 516-585-3400 
tComstron A Div. of Aerofle., Plainview, NY 11803 ................. _ .... 516-752-2351 

Connecticut Microwave Corp, Cheshire. CT 06410 ........•............ 203-250-8678 
§tControi Concepts Corp., Liebert Corp, Binghamton, NY 13902-1360 .... 607-724-2464 

tControl Elaclronics, Neurolech CoIp., Farmingdale, NY 11735 ......•.... 518-694-0125 
§Comell-Dubilier EIctms. (Inti. Sis, Distbn. Warehouse), New Badlord, MA. 02744, MA 

02741 ................................................................ 508-998-8561 
CTS Corporation, Elkhart, IN 46514 ...................•................. 219-293-7511 

t CTS Corporation. Microelectronics business unit, W. Lafayette, IN 47906 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . 317-463-2565 

t Daden AsSOCiates, Laguna Hills, CA 92653 ............................. 714-770-1522 
Dantel, Fresno"CA 93727 ..•...............•........................... 209-292-1111 

tData Delay Devices, Clifton. NJ 07013-1915 ............................ 201-773-2299 
De Coursey Engineering Laboratory, Culver City, CA 90230 ............. 213-EX7-9666 

t Dielec1ric Communications, General Signal, Raymond, ME 04071 ........ 207-855-4555; 
800-341-9678 

tDynamic Air Engrg., Inc., Santa Ana, CA 92705-5697 .................... 714-540-1000 
§Dynamics, Div. 01 Waugh Controls Corp., Chatsworth, CA 91311 ........ 818-998-8281 
tEG & G Frequency Products Inc, EG & G Inc., Cincinnati, OH 45232 .•.. 513-542-5s5s 

EG&G Reticon, Div. of EG&G, Sunnyvale, CA 94088-4197 .............. 408-738-4266 
Electrocom Industries, S. Bend, IN 46615 ......................•........ 219-232-2743 

§ Electronic Specialists, Natick, MA 01760 ................. 508-655-1532;800-225-4876 
t EIec1ronic Transformer Corp., Tolowa, NJ 07511 .......•...•............ 201-942-2222 
t Elmag Division, Lindgren RF Enclosures, Riviera Bch, FL 33404 .....•.. 407-681-9292 

Elpec Components, Elpac EIec1ronics, Inc., Santa Ana, CA 92705 ....... 714-978-4440 
# Engineered Assemblies & Components Corp, Teterboro. NJ 07608 ...... 201-288-4477; 

80D-447-5639 
Engineered Components Co.. San Luis Obispo, CA 93403-8121 .. . . . . .. 805-544-3800 
EWC, Inc., Engllshlown, NJ 07726 ...................................... 909-448-3110 

tFil-Coil Company, Inc., Garden City, NY 11530 ....•..............•...... 518-228-9445 
Fiftronics, Inc., Kansas City,MO 64120 .....•............................ 816-231-7375 

t Freed Transtormer Co, Inc., Electronic Transformer Corp, Tolowa, NJ 07511 
....................................................•..... " .. , •••... ,. 201-942-2222 

t Gamma-f Corp, EIec1romegnetic Sciences, Inc., Torranca, CA 90505 .... 213-539-6704 
t Genisco Technology Corp., La Mirada, CA 90636 .......•............... 714-523-7001 
tHertz Fifter, Syosset, NY 11791 ......................................... 518-822-4770 
§Hewlett-Packard Co, Cupertino, CA 95014 .•..............•............. 800-752-0900 
t Hisonic, Inc., Olathe, KS 66061 ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 913-782-0012 
t Hopkins Engrg, San Fernando, CA 91342 ..............•.....•......... 818-361-8691 
t Hughes Microelectronic Circuits Division, Newport Beach, CA 92656-6903 

..........•.....•...................................................... 714-759-2952 
Hycomp, Inc., Marlborough. MA 01752 .....................•.....•...... 508-485-6300 

t International Sensor Systems, Inc., Aurora, NE 68818 ...•............... 402-694-6111 
ITHACO, Inc., Meas. & Controllnstrs Div, khaca. NY 14851-6437 ....... 607-272-7640 

t K&L Microwave, Inc., Salisbury. MD 21801 ...•......•...•........•...... 301-749-2424 
t KDI/Triangie Electronics, Whippany, NJ 07981 ......•...............•.. 201-687-5700 

§t Kyocera Northwest, Electronic Components Group, Vancouver, WA 98661 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . 206-696-2840 

t Lark Engineering Co., Baier & Baier Inc., San Juan capistrano, CA 92675 
............................•..........................•.•............. 714-240-1233 

t Lec1ro Magnetics, Inc., Los Angeles, CA 90016 . . • . .. 213-870-9363;USA aoo-969-9383 
§t Linear Technology Corp., Milpitas, CA 95035............................ 408-432-1900 

t Loral Microwave-Narda West, San Jose, CA 95112-4210 .•............. 409-438-4400 
tLorai Microwave-Wavacom, Northridge, CA 91324 ..•........•.......... 818-882-3010 
t MaQnecomp, Inc, Pickens, SC 29671 .....•....•.•..•................... 603-878-4700 
tMagnetico Inc., Hoftsville, NY 11742 ......•..•..................•..•.... 516-654-1166 
t Marellnstr. Co., cape Coral, FL 33990 ....•..•.....•......•.....•....... 813-574-8788 

Matthey Elaclronics, Television Equipment Associates, South Salem, NY 10590 
.•......•......•..•...................•..•.....•...•.•........•••.•.... 914-763-8893 

McCoy Electronics Co., A Sub. of Oak Industries, Ml Holly Springs, PA 17065 
· . . . . • . . . . . . . . • . . .• . . . . . . . . . . . . . . . • • . . . . . . . . • . . • . . . •. . . . . • . • • . . • • • • • • • • 717-486-3411 

t Metropole Products Inc., Stafford, VA 22554. .•.....•...•.......•..••••.• 703-859-2132 
t Microlab/FXR, Uvingston, NJ 07039 ......••.••....•...•..•.....•.•••••• 201-992-7700 
tMicronics Tachnology Inc., Glen Cove, NY 11542 ......•.•..•..•.•.•.••. 516-759-5800 

i-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 
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t Microphase, Norwalk, CT 06856 ......................•................. 203-866-8000 
§ Microwave Development Laboratories, Natick, MA 01760 ............... 508-655-0060 
t Milec Electronics, Pointe Claire, QUEBEC, CANADA H9R 3X3 .......... 514-694-6666 
t Mon~or Products Co., Inc., Oceanside, CA 92054 ....................... 619-433-4510 

Morgan-Matroc, Vernitron Div., Bedford, OH 44146-5476 ................ 216-232-6600 
MP/Capar, Multi Products International, West Paterson, NJ 07424 ...... 201-890-1344 

§Murata Manufacturing Co, Ltd, Nagaoka-Kyo-Shi, Kyoto, JAPAN 617 ... 075-951-9111 
t NETCOM, Inc, Northbrook, IL 60065-3025 .............................. 708-564-5100 
tNetworks International Corporation, Lenexa, KS 66215 .................. 913-469-6494 

NF Electronic Instruments, Costa Mesa, CA 92626 ...................... 714-557-1664 
tNorth Hills Electronics, Glen Cove, NY 11542 ........................... 516-671-5700 

Omicron electronic, Hohenems, AUSTRIA A-6845.................... + 15576/4010-0 
OPT Industries, Inc, Phillipsburg. NJ 06665 ............................. 908-454-2600 
Pacific Instruments Inc.. Concord, CA 94520 ............................ 415-627-9010 

§ PCA Electronics, Sepulveda, CA 91343 ................................. 618-692-0761 
t Performance Controls, Inc.. Horsham, PA 19044 ..................•..... 215-675-6500 
t Piezo Technology Inc., Orlando, FL 32804 .............................. 407-298-2000 
t Polyphase Instrument, Ft Washington, PA 19034 ....................... 215-643-6950 
tPremier Microwave, Port Chesler, NY 10573 ............................ 914-939-8900 

R. C. Electronics Inc.. Goleta, CA 93116 ................................. 805-685-7770 
tRDI EIclrns.,Inc.. New Rochelle, NY 10801 ............................. 914-632-7274 
t Reactel, Inc, Rockville, MD 20850 .............•........................ 301-279-5535 

§t Reeves-Hoffman Div., Dynamics Corporation of America, Carlisle, PA 17013 
· . . . .. . .. . . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . .. . .. 717-243-5929 

Relm Communications, Inc., Indianapolis, IN 46226 ..................... 317-54.5-4261 
tRFI Corporation, Bay Shore, NY 11706 ................................. 516-231-6400 
tRLC Electronics, Inc., Ml Kisco, NY 10549 .............................. 914-241-1334 

§t Rockland Scientific Corporation, Princeton, NJ 06543 ................... 609-896-2255 
§t Rosenberger-Micro Coax, (Formerly Micro-Coax Components, Inc.), CollegeVille, PA 

19426 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 215-469-3700 
Alron Corp., Skokie, IL 60076 ..•........................................ 706-679-7160 

t Sage Laboratories, Inc., Natick, MA 01760 .............................. 508-653-0844 
§Schurter, Inc., Petaluma, CA 94952 ..................................... 707-776-6311 
t Servo Corporation of America, Hicksville, NY 11602-9907 .............. 516-938-9700 
t SFE Technologies, San Fernando. CA 91340 .....•..................... 818-365-9411 
§ Shure Brothers Inc., Evanston, IL 60202-3696 . . . . . . . . . . . . . . . . . . . . . . . . . .. 708-866-2200 
t Signal Processing Technologies, Colorado Springs, CO 80906 .......... 719-540-3900 

Solar Electronics Co, A. T. Parker, Inc., Hollywood, CA 90038 ........... 213-462-0606 
§ Soshin Electric Co., Ltd, Ota-Ku, Tokyo, JAPAN. . . . . . . . . . . . . . . . . . . . . . . (03) 3775-9111 
§Spectra Sonies, Ogden, UT 64405 ...................................... 801-392-7531 

§tSpectrum Control, Inc., Erie, PA 16505 .................................. 814-455-0966 
Sprague Electric Company, Distribution Division, Mansfield, MA 02048-9102 

· . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 508-339-8900 
Stanford Resch. Sys., Inc, Sunnyvata, CA 94089 ......... , ............ ,. 408-744-9040 

t ST Microwave Corp., Sub. of Signal Technlg. Corp., Sunnyvale, CA 94086 
· . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-73Q-jj300 

§t Systron-Donner Microwave Div., Sylmar, CA 91342 ......... 818-362-9900 
tTeledyne Microwave, Mountain View, CA 94043 ................... ,... 415-968-2211 

Television Equipment Assocs, So. Salem, NY 10590-0393 ............. 914-763-8893 
tTelonic/Berkeley, Berkeley Inds.lnc., Laguna Baach, CA 92652 ......... 714-494-9401 
§Texscan Instruments, Texscan Corporation, Indianapolis, IN 46226 ..... 317-545-4196 

Tokin America. Inc., San Jose, CA 95134 . .. . . . . .. . .. . . .. . . .. . . . . . . . . . ... 408-432-8020 
§ Tako America, Inc.. Ml Prospect, IL 60056 ........... . . .. . .. .. .. .. .. . ... 708-297-0070 
t Trililhic, Inc, Indianapolis, IN 46236 ..................................... 800-344-2412 

Tucker Electronics, Dallas, TX 75355-1419 .............. 214-348-8800;800-527-4642 
§t Tycor International Inc., Calgary, Alberta, CANADA T2H 1 L9 . . . . . . . . . . . . . 403-259-3200 

Unadilla Antenna Mfg. Co., Andover, MA 01810 ......................... 508-475-7831 
Valpey-Opt Company, Valpey-Fisher Corp.lOpt Inds., Hopkinton, MA 01748 

· ................................................. , . . . . . . . . . . . . . .. . . . .. 508-435-6831 
t Vanguard Electronics Co., Gardena, CA 90248 .......................... 213-323-4100 
t Watkins-Johnson Co., Palo Alto, CA 94304 .............. ,.............. 415-493-4141 

Wavetek San Diego, Inc. , Wavetek Corp., San Diego, CA 92123 .... ,. 619-279-2200 
Westem Mu.iplex Corp, Belmont CA 94002 ............ ,............ 415-592-8832 
Wide Band Engineering Co., Inc, Phoenix, AZ 65036............. 602-254-1570 

Filters, Mechanical-27S0 
§ CUNO, Inc., Process FiHralion Products, Meriden, CT 06450 ........... . 
t Fi~Coil Company, Inc.. Garden City, NY 11530 ......................... . 
t Finer Products, Rockwell International, Costa Mesa, CA 92626 ......... . 
t Finronics, Inc.. Kansas City, MO 64120 ................................ .. 
t Microphase, Norwalk, CT 06656 ....................................... . 
t Penfield, Inc, Plantsville, CT 06479 ................................... .. 

RFI Corporalion, Bay Shore, NY 11706 .............. . 
t Rockwell Intemational, Costa Mesa, CA 92626 ....... . 
§ Toko America. Inc., Ml Prospect, IL 60056 ........... . 

Filters, Microwave-34S0 

203-237-5541 
516-228-9445 
714-641-5311 
816-231-7375 
203-866-6000 
203-821-9141 
516-231-6400 
714-641-5311 
708-297-0070 

t Eagle Wichita, Wichita, KS 672n, 316-942-5100 ••••.•.•.••.•••.••.•.• A-l666 
ESC Electronics Corp" Palisades Pk., NJ 07650, 201-947-()4OO ••••••••• A-1671 

t Integrated Microwave, San Diego, CA 92121-1009,619-259-2600... A-1678-1678 
t Lorch Electronics:Div. of Vernitron Corp., St. Petersburg, FL 33710, 813-347-2181 

••••••.•.•.••.•••.••••••••••••••••••••.•••.•••••••••••••••••••••• A-1751 
§t MIcrowave Finer Inc., East Syracuse, NY 13057-(1486, 315-437-3953;800-448-1666 

••••••••••.••.•••.••••••••••.••.••••.•••.•.••••.•.•••••.•••• A-1688-1695 
Mlnl-Clrcuita Lab., Brooklyn, NY 11235-0003, 718-934-4500 •..••..•.•.• A-1753 

§t Murata Erie North America,lnc., Smyrna, GA 30080,404-436-1300 
••••••••••••••••••••••••••••••••••••••••.•.•..•.••.•.•• A-l109,1415,182O 

Oxley Inc., Branford, CT 06405, 203-488-1033 . • • . • . • . • • • • • • . • . • . • • . • .• A-1705 
t Servo Corporation of America, Hicksville, NY 11602-9907, 516-938-9700 •••••• 

A-1827 
Aeroflex Laboratories Inc., ARl<, Inc., Plainview, NY 11603 .............. 516-694-6700 

t Airtron, Litton Industries, Inc., Morris Plains, NJ 07950 ................... 201-539-5500 
Alpha Industries, Inc., Woburn, MA 01801 ............................... 617-935-5150 

t Anatech Electronics, Inc., Ho Ho Kus, NJ 07423......................... 201-612-0066 
§t Avantek,lnc., Milpitas, CA 95035-7492 ............... ,.................. 408-432-3080 

Axel ElectroniCs, Inc., Jamaica, NY 11418 ............................... 718-291-3900 

Filters, RF-2750 
§t Capcon, Inc., New York, NY 10001 ...................................... 212-243-6275 

tCeramic Devices Inc., San Diego, CA 92111 ............................ 619-560-7575 
t CIR-Q-TEL Microwave, Inc., BeHsville, MD 20705 ...............••...... 301-470-2900 
t Communications Sys. Technology, Inc.. Hermosa Beach, CA 90254 ..... 213-374-3849 

Comstron A Div. of AeroUe .. Plainview, NY 11603 ...................... 516-752-2351 
t Daden Associates, Laguna Hills, CA 92653 ............................. 714-770-1522 
# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-2B8-4477; 

BOo-447 -5639 
§tFDK America, Inc., Fuji Electrochemical Co, Ltd., San Jose, CA 95134 .. 408-432-6331 

tFerretec Inc., Fremont CA 94539-7474 ................................. 415-226-1216 
Flann Microwave Inc., Cambridge, MA 02139 ......................... 1-600-937-3772 
Frequency Selective Networ1<s, Woodside, NY 11377 ................... 718-424-7500 

tGamma-f Corp., Electromagnatic Sciences, Inc., Torrance, CA 90505 .... 213-539-6704 
Hewlett-Packard Co., Cupertino, CA 95014 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. BOo-752-0900 

tK&L Microwave, Inc.. Salisbury, MD 21801 .............................. 301-749-2424 
t Lark Engineering Co., Baier & Baier Inc.. San Juan Capistrano. CA 92675 

............................................................... 714-240-1233 
Lectronic Research Labs., Inc., Camden, NJ 06104 ...•................•. 609-541-4200 

t Loral Microwave-Narda West San Jose, CA 95112-4210 ...........•... 408-438-4400 
tLoral MicroYiave-Wavecom, Northridge. CA 91324 ...................... 618-882-3010 

MACOM, Inc., Burlington, MA 01603 .................................... 617-272-3000 
Matthey Electronics, Television Equipment Associates, South Salem, NY 10590 

....................................................................... 914-763-8893 
McCoy Electronics Co., A Sub. of Oak Industries, Ml Holly Springs, PA 17065 

....................................................................... 717-488-3411 
tMetropole Products Inc, Stallord. VA 22554 ............................ 703-859-2132 
t Microlab/FXR, Livingston, NJ 07039 .................................... 201-992-7700 
t Microphase, Norwalk, CT 06856 ........................................ 203-666-8000 
§ Microwave Development Laboratories Natick, MA 01760 ............... 508-655-0060 
t-Mitec Electronics, Pointe Claire, QUEBEC, CANADA H9R 3X3 .......•.. 514-694-6666 
§ Murata Manufacturing Co., Ltd., Nagaoka-Kyo-Shi, Kyoto, JAPAN 617 ... 075-951-9111 

North Hills Electronics, Glen Cove, NY 11542 ..............•............ 516-671-5700 
Omicron electronic, Hohenems, AUSTRIA A-6845 . . . . . . . . . . . . . . . . . . . . + 15576/4010-0 

§t Penstock Engineering Labs.. Penstock, Inc, Sunnyvale, CA 94066-4018 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-73D-0300;BOo-PENSTOCK 

t Piezo Technology Inc., Orlando, FL 32604 .............................. 407-298-2000 
t Premier Microwave, Port Chesler, NY 10573 ............................ 914-939-6900 
t Reactel, Inc., Rockville, MD 20850 ...................................... 301-279-5535 
tRFI Corporation, Bay Shore, NY 11706 ................................. 518-231-6400 
t RLC Electronics, Inc., Ml Kisco, NY 10549 .............................. 914-241-1334 

§t Rosenberger-Micro Coax, (Formerly Micro-Coax Components, Inc.), Collegeville, PA 
19426 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 215-489-3700 

t Sage Laboratories, Inc., Natick, MA 01760 .............................. 508-653-0644 
t ST Microwave Corp., SUb. of Signal Technlg. Corp, Sunnyvale, CA 94086 

......... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .. 408-73D-83oo 
§t Syslron-Donner Microwave Div, Sylmar, CA 91342 ..................... 818-362-9900 

tTecknit (Eastern Facility), Cranford, NJ 07016 .................... ' ....... 908-272-5500 
tTeledyne Microelectronics, Los Angeles, CA 90066 ...... 213-822-8229;213-670-9831 
t Teledyne Microwave, Mountain View, CA 94043 ........................ 415-968-2211 

Television Equipment Assocs., So. Salem, NY 10S9Q-0393 ...•......... 914-763-8693 
tTelonic/Berkeley, Berkeley Inds.lnc., Leguna Beach, CA 92652 ......... 714-494-9401 
t Transco Products, Inc., Subsidiary of Detron Systems Inc., Camarillo, CA 93012 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. 605-987-8007 
t Trilithic, Inc, Indianapolis, IN 46236 ..................................... 600-344-2412 
<I> U.S. Instrument Rentals, Inc., AT&T Capital Corp., D/FW AirpOrt, TX 75261 

......... ,............................................................. 800-874-7123 
tUTE Microwave, Asbury Park, NJ 07712 ................................ 908-922-1009 
t Watkins-Johnson Co, Palo AHo, CA 94304 ............................. 415-493-4141 

Filters, Notch - See Filters, Band Elimination (Vol. A) 

Filters, Optical-3700 - See Vol. S 

Filters, Programmable - See Filters, Variable (Vol. A) 

Filters, RF-27S0 
Aerovox Inc., North Dartmouth, MA 02747-1217, 508-995-8000 ••••••••• Ae 1618 
Allen Avionics, Inc., Mineola, NY 11501, 516-248-8080 •••••••••••• A-1494,1653 
A. P. Circuit, Brooklyn, NY 11237, 718-456-2717 •••••••••••••••••••••• A-l864 

t Chesterfield Products, Ir,c., Elmwood Park, NJ 07407, 201-797-9655 
••.•.••••.•.•••.••••.•..••. .•••••.•••••••••••••••••••••••••• A-1681-1662 

t Communication Coil Inc., Chicago, IL 60634, 312-637-1333 •• • • • • • • • • • •• A-1665 
§ Corcom, Inc., Libertyville, IL 60048,708-680-7400 •••••••• A-1610-1611, C-1330 
t Eagle Wichita, Wichita, KS 672n, 316-942-5100 •••••••••••••••••••••• A-l666 
t ESC Electronics Corp., Palisades Pk., NJ 07650, 201-947-()4OO ••• , ••••• A-1671 
t Filtron Co., Inc., Sub. of ARX Inc., Old Bethpage, NY 11804, 516-752-1144 

t Frequency ElectroniCS, Inc., MItchel Field, NY 11553, 516-794-4500 ••••• 
t Frequency Selective Networks, Woodside, NY 11377, 718-424-7500 ••••• 

Genisco Electronics Corporation, Sen Diego, CA 92173,619-681-5100 
••••.••••••.•.•••••••••••.•.•••••••••••••.•••••••••••••• ,... A-1625,16n 

Hy-Q International (USA) Inc., Erlanger, KY 41018, 606-263-5000 ••••••• Ae1375 
t Integrated Microwave, San Diego, CA 92121-1009, 619-259-2600 ••• A-1678-1879 

JMK, Inc., Amherst, NH 03031,603-686-4100 ••••••••••••••• , •••• A-1626-1627 
t Kappa Technologies, Inc., Rahway, NJ 07065, 908-396-9400;1-800-223-()603 

••••••.••••.••••••••••••••••••••••••••••••••••••••••••••••••••••• A-1681 
t KR Electronics,lnc., Avenel, NJ 07001, 908-636-1900 ••••••••••••••••• A-l682 
t Lorch Electronics:Div. of Vernitron Corp., St. Petersburg, FL 33710, 813-347-2181 

•••••••••••••••••••••••••••••••••••••••.•.•••••••••••••••••.••••• A-1751 
t McCoy Electronics Co., A Sub. of Oak Industries, Mt. Holly Springs, PA 17065, 

717-486-3411 ............................................... Ael.382-1383 
Metuchen capacitors,lnc., Old Bridge, NJ 08857, 908-679-3366 ••• A-I685-1686 

t Micronics Technology Inc., Glen Cove, NY 11542, 516-759-5600 •••••••• A-l399 
Microwave Filter Inc., East Syracuse, NY 13057-(1486, 315-437-3953;600-448-1666 

.................................................. Ae 1688-1690,l692-1694 
Mini-Circuits Lab., Brooklyn, NY 1123!H1OO3, 718-934-4500 •••••••••••• A-1753 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller 



Filters, RF-27S0 (Cont'd) 
Morgan-l1!Iatroc, Vernltron Dlv., Bedford, OH 44146-5478, 216-232-8600.. B'1921 

§t Murata ErIe North Amarlca, Inc., Smyrna, Gil. 30080, 404-436-1300 
••••••••••••••••••••••••••••••••••••••••••••••••••••••• 11.'1415,1696,1738 

NTK Technical Caramlca, NGK Spark Plugs (USA), Mt. Prospect, IL 60056, 
708-824-1133 ............. : ................................. 11.'1702-1703 

Oxley Inc., Branfcrd, CT 06405, 203-488-1033 • • . • • • • • • . • • • • • • • • • • • • • •• 11.'1705 
Precision Fillers, Ithaca, NY 14850, 607-277-3550 ••••••••••••••••••••• 0'1015 

§ Pulizzi Engineering, Inc., Santa Ana, CA 92704-8865, 714-540-4229 ••••• 0'2224 
t RFl Corporation, Bay Sho"" NY 11706, 516-231-6400 •••••••••••••••••• 11.'1633 

TOYOCOM USA INC., Arlington Heights, IL 60005, 
708-593-8780/1-800-TOYOCOM ................................... 11.'1481 

t TTE, Incorporated, W. Los Angeles, CA 90064, 213-478-8224 
.................................................. 11.'1708-1711,1713-1717 

WileD Corp., Indianapolis, IN 46260, 317-293-9300 •••••••••••••••• 11.'1280,1283 
§World Products Inc., Sonoma, Clio 95476,'707-996-5201 •••••••••••.•••• 11.·1153 

World Producla Inc., Systems Devices Grp., Sonoma 95476, 701-996-5201 
................................................................. B'103O 

Advanced Finer Devices, Inc, Carlsbad, CA 92009 ...................... 619-438-2074 
t Air Maze Corp., Cleveland, OH 44146 ................................... 21 &-292-8600 
t Alpha Components, Mechanicsburg, PA 17055 ......................... 717-697-8595 
tAmerican Trans-Coil Corporation, Richmond Hil~ NY 11419-1410 ....... 718-441-5207 
tAnatech Electronics, Inr~ Ho Ho Kus, NJ 07423 ......................... 201-812-0066 
t Andersen laboratories, Bloomfield, CT 06002 . . . . . . . . . . . . . . . . . . . . . . . . • . . 203-288-9090 
t Antenna Specialists, The Allen Group, Cleveland, OH 44139 .. ,......... 216-349-8400 
§AVA ElectroniCS Corporation, Drexel Hili PA 19026 ..................... 216-284-2500 
tAxal Electronics, Inc., Jamaica, NY 11418 ............................... 718-291-3900 
tBG Electronics, EPC Corp., Mt Vemon, NY 1055(}4430 ................ 914-684-5591 
t Bird Electronic Corp., Cleveland, OH 44139-2794 ....................... 2·18-248-1200 
tCeramic Devices Inc., San Diego, CA 92111 ..................... , ...... 619-S6(}7575 

Charles Inds. LId., Charles Center, Rolling Meadows, Il 60008 .......... 708-808-6300 
t Chomerics, inc.:W.A. Grace & Co., Wobum, MA 01888 .................. 617-935-4850 
tCIR-Q-TEL Microwave,lnc., Beltsville, MD .20705 ........................ 301-47(}2900 

Coilcraff, Cary,lt 60013 ................................................ 708-639-2361 
Coil·Q Corp., SrclI1xville. NY 10708...... ............................... 914-337-4775 
Compac, Holbrook, NY 11741 .......................................... 516-585-3400 

tComstron A Div. 01 Aero/lex, Plainview, NY 11803 ...................... 516-752-2351 
Continental Electronics Corporation, Dallas, lX 75227 .................. 214-381-7161 
Control Concepts Corp., Uabert Corp., Binghamton, NY 13902-1380 .... 607-724-2484 

§ComelH1ubilier Elc!ms. (Inti. Sis., Distbn Warahouee), New Bedford, MA. 02744, Mil. 
02741 ................................................................ 508-998-6561 

§Comell-Dubilier Eiclrns. (Corporale Headquarters), Wayne, NJ 07470 ... 201-694-8600 
ers CorporatiOn, Elkhar1,IN 46514 ..................................... 219-293-7511 
CTS Corp., Frequency Conlrols business unit, (Formerly Knights Div.), Sandwich, IL 

60546 ............................. ' ................................... 815-788-8411 
Curtis Industrias, Milwaul,ee, WI 53219-091.0 ........................... 414-649-4200 

tDaden AssociateS, Laguna Hills, CA 92653 ............................. 714-770-1522 
Dowty Avionics, Arcadia, CA 91008 ..................................... 818-445-5955 

tDynamic Air Engrg., Inc, Santa Ana, CA 92705-5697 .................... 714-54(}1000 
tEG 8< G Frequency Products Inc., EG & G Inc, Cincinnati, OH 45232 ..... 513-542-5555 
§ Electro-Melrics, Incorporated, A Panril Corp., Amsterdam, NY 12010 .... 518-843-2600 
t Electronic Precision Components Corporation, Ml Vernon, NY 10550-4430 

· ........ ; .. . . . . .. . . .. . . . . . . . . . . .. . . . . . .. . . . . . . . . . . .. . . .. . . . . .. . .. . . . .. 914-684-2333 
t Elmag Division, Lindgren AF Enclosures, Riviera Sch., Fl 33404 ........ 407-881-9292 

Elpac Components, Elpac Electronics, Inc., &!nta Ana, ell. 92705 ....... 714-979-4440 
# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-268-4477; 

8()(}447-5639 
§Ereona, Patchogue, NY 11772 ................... " ...................... 516-758-0700 

§t FDK America, Inc, Fuji Electrochemical Co., LId., San Jose, CA 95134 .. 408-432-8331 
tFer,etec ·Inc., Fremon!, CA 94539-7474 ................................. 415-226-1216 

§tFil-Coil Company, Inc., Garden City, NY 11530 ........................... 516-228-9445 
tFmronics,lnc., Kansas City, MO 64120 .................................. 818-231-7375 
§ Fox Electronics, Ft Myers, FL 33905 .. .. .. .. .. .. .. . .. .. .. .. .... .. .. . .... 813-693-0099 
t Genisco Technology Corp., La Mirada, CA 90638 ....................... '714-523-7001 
t Herlz FiRsr, Syosset NY 11791 ......................................... 516-822-4770 
tHisonic, Inc., Olathe, KS 66061 ......................................... 913-782-0012 
t Hopkins Engrg., San Fernando, CA 91342 .............................. 818-361-8691 
t K&1. Microwave, .Inc., Salisbury, MD 21601 .............................. 301-749-2424 

KDIITriangla Electronics, Whippany, NJ 07981 ......................... 201-887-5700 
Krohn-Hite Corp., Avon, Mill 02322 ...................................... 506-560-1660 

§t Kyocera Northwest, Electronic Components Group, Vancouver, WA 98661 
· . . . . . . . . . . .. . . . . . . .. . .. . .. . . .. .. . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . .. 206-696-2840 

t lark Engineering Co., Baier & Baier Inc, San Juan Capistrano, CA 92675 
· . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . .. . . . .. . . . . . . .. . . . . . . . .. . . . . . . .. . . . ... 714-24(}1233 

t Lectro Magnelics, Inc., Los Angeles, CA 90016 . . . . .. 213-87(}9383;USA aO(}969-9383 
t Loral Micro,\rave-Narda Wes~ San Jose, CA 95112-4210 ............... 408-438-4400 
tloral Microwave-Wavecom, Northridge, CA 91324 ...................... 819-882-3010 

MAC',oM, Inc, Burlington, MA 01803 ......................... , .......... 617-272-3000 
t MagnetiC Componanl Engineering Co., Culver CRy, CA 90230 . . . .. . . . . .. 213-398-4761 
tMagnetico Inc, Hollsville, NY 11742 .................................... 518-654-1166 
t Metropole Products Inc., Stafford, VA 22554 ............................ 703-659-2132 
t Microphase, Norwalk, CT 06856 ...... .. .. .. .. .. .. .. .. .. ... ... 203-868-8000 
§ Microwave Development Laboratories, Natick, MA 01760 ............... 508-655-0060 

Monttor Products Co., Inc., Oceanside, CA 92054 ....................... 619-433-4510 
Nemeth Engineering Associates, Inc, Crestwood, KY 40014 ............ 502-241-1502 

t NETCOM, Inc, Northbrook, IL 60065-3025 .............................. 708-584-5100 
t Networke International Corporation, Lenexa, KS 66215 ...... : . ... . . . . . .. 913-469-6494 
t North Hills Electronics, Glen Cove, NY 11542 ........................... 518-671-5700 

Omicron electronic, Hohenems, AUSTRIA 11.-6645 .................... + 15576/401(}O 
Panel Components Corp, Santa Rosa, CA 95406 ....................... 707-523-0600 
Peca, Inc., Bensalem, PA 19020 ......................................... 216-245-1550 

§ Penstock Engineering labs., Penstock, Inc., Sunnyvale, CA 94086-4018 
.. .. .. .. .. .. .. .. .. .. .. .. .. . ... .. .. .. . .. . . .... .. . .. ... 408-73Q-0300;80(}PENSTOCK 

tPico Electronics,lnc., Mt Vernon, NY 10552 ............. 914-699-5514;8()(}431-1064 
t Piazo Technology Inc., Orlando, FL 32804 .............................. 407-298-2000 

Polyphase Instrumen~ Ft Washington, PA 19034 ....................... 215-843-6950 
tRDI Elclrns., Inc., New Rochelle, NY 10801 .............................. 914-832-7274 

PRODUCT INDEX & DIRECTORY 
t Reacte~ Inc, Rockville, MD 20650 ....................................... 301-279-5535 

§t Reeves-Hollman Div, Dynamics Corporation of America, carlisle, PA 17013 
...........................•................... _....................... 717-243-5929 

t RF Monolithics, Inc., Dallas, TX 75244 .................................. 214-233-2903 
tRLC Electronics, Inc, Mt Kisco, NY 10549 ............................... 914-241-1334 

§t Rockland Scientific Corporation, Princeton, NJ 08543 .•.........•....... 609-898-2255 
tRockwelllnternational, Costa Mesa, CA 92628 .......................... 714-841-5311 

§t Rosenberger-Micro Coax, (Formerly Micro-Coax Components, Inc.), Collegeville, PA 
19426 .. , . . . . . . .. .. . . . . . . . . . .. .. .. . . .. . . . . . ... .. . .. . .. .. . . . .. . . . . .. . .... 215-489-3700 

t Rtron Corp., Skokie, IL 60076 ........................................... 708-679-7180 
t Samek Inc., Orlando, FL 32860-9501 ................................... 407-886-8860 
t Servo Corporation of America, Hickeville, NY 11802-9907 .............. 518-938-9700 
tSFE Technologies, San Fernando, CA 91340 ........................... 818-365-9411 

Shokai Far East Ltd, Peekekili NY 10566 ............................... 914-738-3500 
Sokol Crystal Products, Inc., Mineral Poin~ WI 53565 . . . . . . . . . . . . . . . . . . .. 608-987-3363 

§ Soshin Electric Co., Ltd, Ota-Ku, Tokyo, JAPAN.. . .. . .. .. . . . .. . . . . .• . .. (03) 3775-9111 
§t Spectrum Contro~ inc., Erie, PA 16505 .................................. 814-455-0966 

Sprague Electric Company, Distribution Division, Mansfield, MA 02048-9102 
· .. . . .. . . . . . . . . . . .. . .. . . .. . . . . .. . .. . .. . .. .. . .. . . .. . . .. .. . .. .. . .. .. . . • .. 508-339-8900 

t Standard Condenser Corp., Skol<ie, Il 60076 •. . . . . . . . . . . . . . . . . . . . . • . . • . . 708-675-3133 
t Swedlow, Inc, Liberty Mirror Products, Brackenridge, PA 15014 .....•... 412-224-1600 

§t Systron-Donner Microwave Div., Sylmar, CA 91342 ...............•..•.. 818-362-9900 
tTeledyne Microwave, Mountain View, CA 94043 ........................ 415-968-2211 
tTelonic/Berkeley, Berkeley Inds. Inc., Laguna Beach, CA 92652 ......... 714-494-9401 
§Texscan Instruments, Texscan Corporation,lndianapolis, IN 46226 ..... 317-545-4196 
§ Toko America, Inc, Mt Prospect., IL 60056 .............................. 706-297-0070 
t Transco Products, Inc., Subsidiary of Datron Systems Inc., Camarillo, CA 93012 

....................................................................... 805-987-6007 
t Trilnhic, Inc.. Indianapolis, IN 46236 ..................................... 8()(}344-2412 

Tucker Electronics, Dallas, TX 75355-1419 .............. 214-348-8800;800-527-4642 
§t Tycor International Inc., Calgary, Alberta, CANADA T2H 1 L9 .•. . . . . . . . . . . 403-259-3200 

"'U.S. Instrument Rentals, Inc., AT&T Capital Corp., D/FW Airport. TX 75261 
· ..................................................... '. . . . .. . . .. . . . . . .. 800-874-7123 

Valpey-Opl Company, Valpey-Fisher Corp./Opt Inds., Hopkinton, Mil. 01748 
· . . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . 5Q8.435-6831 

tVanguard Electronics Co, Gardena, CA 90248 .......................... 213-323-4100 
Vernitron Corp.. Passive Compa. Group, Sl Petersburg, FL 33743 ....... 813-347-2181 
Wide Band Engineering Co, Inc., Phoenix, AZ. 85036 . . . . . . . . . . . . . . . . . • .. 602-254-1570 

Filters, Single Sideband-2150 
Electronic Precision Componenta Corporation, Mt. Vernon, NY 10550-4430, 

914-664-2333 ................................................... : 11.'1670 
t Frequency ElectroniCS, Inc., Mitchel Field, NY 11553, 516-794-4500 •..•• 11.'1369 
t frequency Selective Networks, Woodside, NY 11377, 718-424-7600 ••••• A'1370 

Hy-Q International (USA) Inc., Erlanger, KY 41018, 606-283-5000 .,..... 11.'1375 
KFI ElectroniCS, Inc., Avenel, IIIJ 0700'1, 908-636-1900 •.•.••.••.•.•.••• 11.'1682 

t McCoy Electronics Co., A Sub. of Oak Industrias, Mt. Hofly Springs, PA 17065, 
717486-3411 .................................................... A'13B3 

Mini-Circuits Lab., Brooklyn, lilY 1123s:G003, 718-934-4500 ••••• ,...... A'1753 
t TTE, Inco'porsted, W. Los Angeles, CA 90064, 213-478-8224 •• _........ 11.·1708 

Advanced FiRer Devices, Inc., Carlsbad, CA 92009 ...............•...... 619-438-2074 
t Alpha Components, Mechanicsburg, PA. 17055 ......................... 717-697-8595 
t American Trans-Coil Corporation, Richmond Hili NY 11419-1410 .. .. ... 718-441-5207 

Andersen Laboratones, Bloomfield, CT 06002 . . . . . . . . . . . • . . . . . . . . . . . . . .. 203-286-9090 
tAxel Electronics, Inc,Jamaica, NY 11418 ............................... 718-291-3900 
t BG ElectroniCS, EPC Corp., Ml Vernon, NY 10550-4430 ................ 914-664-5591 
t Blackhawk Networke Corp., Janesville, W153545 •...............•.....• 608-752-8701 
tComstron A Div. of Aeroflex, Plainview, NY 11603 ...................... 518-752-2351 

CTS Corporation. Elkh~ IN 46514 ..................................... 219-293-7511 
CTS Corp., Frequency Controls business uni~ (Formerly Knights DiY.), Sandwich, IL 

60548 ...............................•................•............... 815-788-8411 
t EG & G Frequency Products Inc, EG & G Inc., Cincinnat\ OH 45232 .... 513-542-5555 
/I Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-268-4477; 

600-447-5639 
t ESC Electronics Corp., Palisades Pk., NJ 07650 . . . . . . . .. . . . . . . .. . . . . . . .. 201-947-0400 
tFerretec Inc, Fremont, CA 94539-7474· ................................. 416-228-1216 

, t FiHer Products, Rockwell International, Costa Mesa, CA 92626 .......... 714-841-5311 
t FiRronics, Inc, Kansas City, MO 64120 .. .............. .. ... .. .. .. .. ..... 816-231-7375 
t Genisco Technology Corp, La Mirada, CA 90636 ....................... 714-523-7001 
t Hertz Filter, Syoss~ NY 11791 ......................................... 516-822-4770 
tHisonic, Inc."Olathe, KS 66061 ......................................... 913-782-0012 
t Hughes Microelectronic Circuits Division, Newport Beach, CA 92658-8903 

......•.....................................................•.......... 714-759-2952 
Microwave Development Laboratories, Natick, MA 01760 ....•.......... 508-656-0060 
Monttor Prodocts Co., Inc., Oceanside, CA 92054 ....................... 619-433-4510 

t NETCOM, Inc, Northbrook, Il 60066-3025 .............................. 708-584-5100 
t Networks Intemational CorporatiOn, Lenexa, KS 86215 .. . . . . . . . . . . . . . . .. 913-469-6494 

Omicron electronic, Hohenems, AUSTRIA A-6845 . . . . . . . . . . . . . . . . . . . . + 15576/4010-0 
§t Reeves-Hoffman Div., Dynamics Corporation of America, Carlisle, PA 17013 

· . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. ... .. . . . . ... . .. . . .. . . . . . . . . . . .... 717-243-5929 
t RFI Corporation, Bay Shore, NY 11706 ................................. 518-231-6400 
t ROckwelllnternationa~ Costa Mesa, CA 92626 .......................... 714-641-5311 
t Savoy Electronics, Inc, Ft Lauderdale, FL 33310 . . . . . . . .. 305-583-1333;800-359-5400 

Sokol Crystal Products, Inc., Mineral Point. WI 53565 . . . .. .. ..... . . . . . . .. 608-987-3363 
tTorotron Corp.. Mt Vemon, NY 10550 .................................. 914-684-2050 

Valpey-opt Company, Valpey-Fisher Corp.!Opt IneIs, Hopkinton, MA 01748 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 508-435-8831 

Western MUHiplex Corp., Belmon~ CA 94002 ................ , . . . . . . . . . .. 415-592-8832 

Filters, Synchronous Tracking-2750 
t C0"lmunication Coil Inc., Chicago, IL 60634, 312-637-1333 ••••••••••.•• 11.-1665 

Electronic Precision Component. Corporation, Mt. Vernon, NY 10550-4430, 
914-664-2333 .................................................... 11.'1670 

t Integrated Microwave, San ~iego, CA 92121-1009, 619-259-2600 ••• A~1678-1679 
KR Electronics, Inc., Avenel, NJ 07001, 908-636-1900 ••••••••••.•••••• A-1682 
Precision Filters, Ithaca, NY 14850, 607-277-3550 •••••••• 11.'1706-1707, D.1193 

§-Product sold through distributors t-Product meets Mil specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 
t TTE, Incorporated, W. Loa Angeles, CA 90064, 213-478-8224 ••••••••••. A'l708 

Alpha Components. Mechanicsburq, PA 17055 .......................... 717-697-8595 
t American Trans-Coil Corporalion, Richmond Hill, NY 11419-1410 ....... 718-441-5207 
tAxel Electronics, Inc., Jamaica, NY 11418 ............•.................. 718-291-3900 

Control Concepts Corp. Liebert Corp. Binghamton, NY 13902-1380 .... 607-724-2484 
t EG & G Frequency Products Inc., EG & G Inc.. Cincinnati, OH 45232 .... 513-542-5555 
t ESC Electronics Corp., Palisades Pk., NJ 07650 . . . . .•. . . .. . . . . .. . . . . . . .. 201-947-0400 
tFerretec Inc., Fremont, CA 94539-7474 ................................. 415-226-1216 
t Genisco Technology Corp., La Mirada, CA 90638 ....................... 714-523-7001 

Krohn-Hite Corp. Avon, MA 02322 .... . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. 508-580-1660 
tNetworks Intemation8J Corporation, Lenexa, KS 66215 .................. 913-469-6494 

RFI Corporation, Bay Shore, NY 11706 ................................. 516-231-6400 
t Telonic/Berkeley, Berkeley Inds. Inc. Laguna Beach. CA 92652 ......... 714-494-9401 

Unholtz-Dickie Corp., Wallingford CT 06492 ............................ 203-265-3929 
t UTE Microwave, Asbury Park, NJ 077 t 2 .........................•...... 908-922-1009 

Filters, Telemetertng-1900 - See Vol. D 

Filters, Tone, Telegraph-2750 
Electronic Precision Components Corporation, ML Vernon, NY 10550-4430, 

914-664-2333 ••••••••••.•.•.••••••••••..•.••••••.•••••••••••••••• A'1670 
t Flltron Co., Inc., Sub. of ARX Inc., Old Bethpage, NY 11804, 516-752-1144 

· •••••.•••••••••••••••••••••••••••.••••.••••••.•••••.••••••••.••• A·1673 
Morgan-Matroc, Vernitron Div., Bedford, OH 44146-5478, 216-232-8600 •• B'1921 

tTTE, Incorporated, W. Loa Angeles, CA 90064,213-478-8224 .•••••••••• A'l708 
Alpha Components, Mechanicsburg, PA 17055 ......................... 717-697-8595 
A P. Circui~ Brooklyn, NY 11237 ....................................... 718-456-2717 
Aptek Technologies, Inc .• Aptek Microsystems. Deerfield Beach. FL 33442 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-421-6450 
AvensCorp., Brooklyn. NY 11208 ........................ 718-827-5991;800-452-1966 

t Axel Electronics, Inc., Jamaica, NY 11418 ............................... 718-291-3900 
t BG Electronics, EPC Corp.. Mt Vemon, NY 10550-4430 ................ 914-664-5591. 
tChesterfield Products. Inc. Elmwood Park, NJ 07407 ................... 201-797-9655 
tCoast Coil Co., Coast Magnetics, Los Angeles, CA 90016 ............... 213-936-6188 
t Comstron A Div. of Aerollex, Plainview. NY 11803 ...................... 516-752-2351 

Dantel, Fresno. CA 93727 ...•.......................................... 209-292-1111 
§ De Coursey Engineering Laboratory. Culver City, CA 90230 ............. 213-EX7 -9668 
t EG & G Frequency Products Inc.. EG & G Inc .• Cincinnati. OH 45232 .. .. 513-542-5555 

Electrocom Industries. S. Bend, IN 46615 ............................... 219-232-2743 
Elpac Components, Elpac Electronics. Inc., Sanla Ana, CA 92705 ....... 714-979-4440 
Engineered Components Co., San LuiS Obispo, CA 93403-8121 ......•. 805-544-3800 

t ESC Electronics Corp., Palisades Pk., NJ 07650 . . . . . . .... . . . . . . . . . .•. . .. 201-947-0400 
t FiRer Products, Rockwell International. Costa Mesa, CA 92626 .......... 714-641-5311 

Frequency Devices,lnc., Haverhill. MA 01832 ........................... 508-374-0761 
tFrequencySelective Natworks, Woodside, NY 11377 ...........•....... 718-424-7500 
tGenisco Technology Corp., La Mirada, CA 90638 .....................•. 714-523-7001 
t Hisonic, Inc., Olathe. KS 66061 ......................................... 913-782-0012 
t K&l Microwave, Inc., Salisbury,MD 21801 .............................. 301-749-2424 
t KR Electronics, Inc., Avena\ NJ 07001 ......... ......................... 908-636-1900 
t Magnetico Inc., Holtsville, NY 11742 .................................... 516-654-1166 

McCoy Electronics Co., A Sub. of Oak Industries, Mt Holly Springs, PA 17085 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 717-486-3411 

Omicron electronic, Hohenems, AUSTRIA A-6645 .. . .. .. . .. . .. . . •. . . . + /5576/4010-0 
OPT Industrtes, Inc., Phillipsburg, NJ 08865 ........................•.... 908-454-2600 

tPolyphase Instrumen~ Ft Washington. PA 19034 ..................•..... 215-643-6950 
tRFI CorporatiOn, Bay Shore. NY 1"1706 ................................. 516-231-6400 
tTorotron Corp.. Mt Vemon, NY 10550 .................................. 914-664-2050 

Valpey-opt Company, Valpey-Fisher Corp.lOpt Ind"- Hopkinton. MA 01748 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 508-435-6831 

Western Multiplex Corp.. Belmont CA 94002 . . . . . . . . .. ... .. . .. . . . .. . . . .. 415-592-8832 

Filters, Tunable - See Filters, Continuously Variable (Vol. A) 

Filters, Tuning Fork-2300 
CTS Corporation. Elkhart IN 46514 ........................•............ 219-293-7511 
CTS Corp. Frequency Controls business unit (Formerly Knights Div.), Sandwich, IL 

60648 ............................................................... 815-786-8411 
§tKDS Amertca, Dalshinku Corp., Overland PI<., KS 66211 ................. 913-491-6825 

§ Mureta Manufacturing Co .• Ltd, Nagaoka-Kyo-Shi, Kyoto, JAPAN 617 ... 075-951-9111 

Filters, UHF & VHF-2750 
Allen Avionics, Inc., Mineola, NY 11501, 516-248-8080 •.•.•••••••• A·1494,1653 
A. P. CircUit, Brooklyn, NY 11237, 718-456-2717 .••.•••••••••.•••••••• A'1654 

t Che8terlield Products, Inc:., Elmwood Park, NJ 07407, 201-797-9655 
•.•••••••••••••••••••. ...................................... A'1661-16S3 

t Eagle Wichita, Wichita, KS 67277, 316-942-5100 ••••••.•.•••••••• Ao1666,1669 
Electronic Precision Components Corporation, ML Vernon, NY 10550-4430, 

914-864-2333 .................................................... A'1670 
Enegren ElectroniCS, Inc., Olathe, KS 66062, 913-782-4720............. A'2210 

t ESC Electronics Corp., Palisades Pk.. NJ 07650, 201-94NI400 ••••••••• A·1671 
t Frequency Selective Natworks, Woodside, NY 11377, 718-424-7500 ••••• A-1370 
t Integrated Microwave, San Diego, CA 92121-1009, 619-259-2500... A·167a-1679 

JMK, Inc;, Amherst, NH 03031, 603-886-4100 •••••••••••••••••••• A·1626-1627 
Kappa Technologies, Inc., Rahway, NJ 07065, 908-396-9400;1-800-223~603 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·1681 
§t KDS America, Daishinku Corp., Overland Pic., KS 66211, 913-491-6825 •• A·1379 

t KR Electronics, Inc., Avenel, NJ 07001, 908-636-1900 ••••••••••••••••• A.1682 
t Lorch Electronlcs:Div. of Vernitron Corp., St Petersburg, FL 33710, 813-347-2181 

••.•• ••• ...... .............................. ...... ••••.•.••.•.•.• A·1751 
McCoy Electronics Co., A Sub. of oak Induatries, Mt. Holly Springs, PA 17065, 

717-486-3411 ................................... ............. Ao l382-1383 
§t Microwave Filter Inc., Eaat Syracuse, NY 13057~486, 315-437-3953;800-448-1666 

............................................................ A·1688-1695 
Mini-Circuits Lab., Brooklyn, NY 11235-0003, 718-934-4500 •••.••••.••• A'1753 

§t Murata ErIe North America. Inc., Smyrna, GA 30080, 404-436-1300 . 
• • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • . • • • • • • • • • •. A'1415, 1696, 1738 

Filters, Variable-2750 
NTK Technical ceramiCS, NGK Spark Pluga (USA), Mt. Prospect, IL50056, 

708-824-1133 ............................................... A'1702-1703 
Precision Flltars, Ithaca, NY 14850, 607-277-3550 •••.••••••••••••••••• 0'1193 
TDK Corporation of America, Electronic Components & Material, Mount Proapect, 

IL50056, 708-803-6100 ...................................... A'1644-1645 
TOYOCOM USA INC., Arlington Heights, IL 50005, 

708-593-878O/1-800-TOYOCOM •••••••••••.••••••••••••••••••••••• A.1481 
Tri-Mag, Inc:., Visalia, CA 93291, 209-651-2222 ••••••••••••.•••••• A.1646-1647 

t TTE, Incorporated, W. Los Angeles, CA 90064, 213-478-8224 •••••• A·1708-1717 
Advanced Fi~er Devices, Inc., Carlsbad, CA 92009 ...................... 619-438-2074 

t Alpha Components. Mechanicsburg, PA 17055 ......................... 717-697-8595 
t Anatech Electronics, Inc., Ho Ho Kus, NJ 07423......................... 201-612-0066 
t Andersen Laboratortes, Bloomfield, CT 06002 . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-288-9090 

Axel Electronics, Inc., Jamaica, NY 11418 ............................... 718-291-3900 
t Bird Electronic Corp. Cleveland, OH 44139-2794 ....................... 216-248-1200 

§tCambridge FiRer Corp., Syracuse, NY 13221-4906 ...................... 315-457-1000 
tCommunications Sys. Technology, Inc. Hermosa Beach, CA 90254 ..... 213-374-3849 
tComstron A Div. of Aeroflex, Plainview, NY 11803 ...........•.......... 516-752-2351 
t Daden Associates, laguna Hills, CA 92653 ............................. 714-770-1522 
t Dielectric Communications, General Signal, Raymond, ME 04071 ........ 207-655-4555; 

800-341-9678 
t EG & G Frequency Products Inc.. EG & G Inc.. Cincinnati. OH 45232 .... 513-542-5555 

Elpac Components, Eipac Electronics, Inc., Santa Ana, CA 92705 ....... 714-979-4440 
§ Fox Electronics, Ft Myers, FL 33905 ..............•..................... 813-893-0099 
t Frequency Electronics, Inc .• Mitchel Field, NY 11553 .............•...... 516-794-4500 
t Hertz FiRer. Syosset NY 11791 .•.....................•...•........•.... 516-822-4770 

Hisonic.lnc., Olathe, KS 68061 ......................................... 913-782-0012 
t Hughes Microelectronic Circuits Division, Newport Beach, CA 92658-8903 

............................................•..................••...... 714-759-2952 
tK&L Microwave, Inc., Salisbury. MD 21801 •..•.......................... 301-749-2424 

§t Kyocera Northwes~ Electronic Components Group, Vancouver. WA 96861 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206-696-2840 

t Lark Engineering Co .• Baier & Baier Inc., San Juan Capistrano. CA 92675 
...............................•....................................... 714-240-1233 

tloral Microwav&-Wavecorn, Northrtdge, CA 91324 ...................... 818-882-3010 
t Magnetic Component Engineering Co., Culver City. CA 90230........... 213-398-4761 
t Microphase. Norwalk, CT 08856 ......................................•. 203-866-8000 

Microwave Development Laboratortes, NatiCk, MA 01760 ............... 608-655-0060 
North Hills Electronics, Glen Cove, NY 11542 ..................... , . . . .. 516-671-5700 
Omicron electronic, Hohenems, AUSTRIAA-6645.. .................. + /5576/4010-0 
Oxley Inc .• Branford, CT 06405 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-488-1033 

t Piezo Technology Inc .• Orlando. FL 32804 .............................. 407-298-2000 
t Reacte\ Inc, Rockville. MD 20850 ............. ,................. ......... 301-279-5535 

§t Reeves-Holfman Div .• Dynamics Corporation of America, Carlisle, PA 17013 
............................•.......................................... 717-243-5929 

tRFI Corporation, Bay Shore, NY 11706 .....•........................... 516-231-6400 
t RF Monolithics, Inc., Dallas, TX 75244 .................................. 214-233-2903 
tRLC Electronics, Inc.. Mt Kisco, NY 10549 .............................. 914-241-1334 
t Rockwell International. Costa Mesa, CA 92626.......................... 714-641-5311 

Rosenberger-Micro Coax, (Formerly Micro-Coax Components, Inc.). Collegeville, PA 
19426 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 215-489-3700 

t Sawtek Inc., Orlando, FL 32860-9501 ................................... 407-886-8860 
§tSinclair Radio Laboratories Ltd., Aurora, ONT, CANADA L4G aG9 ...... 416-727-0165 

Sokol Crystal Products, Inc.. Mineral Poin~ WI 53565 . . . . . . . . . . . . . . . . . . . . 608-987-3383 
§ Soshin Electrtc Co .• Ltd., Ota-Ku, Tokyo, JAPAN. . . . . . . . . . .. . . . .. . . . . . .. (03) 3775-9111 

§t Systron-Donner Microwave Div., Sylmar. CA 91342 ..................... 818-362-9900 
tTeledyne Microwave, MountainView, CA 94043 ........................ 415-968-2211 
tTelonic/Berkeley, Berkeley Inds.lnc., Laguna Beach, CA 92652 ......... 714-494-9401 

Texscan Instruments, Texscan Corporation, Indianapolis, IN 46226 ..... 317-545-4196 
§ Toko America, Inc. Mt Prospect. IL 80056 .............................. 708-297-0070 
t Transco Products, Inc. Subsidiary of Datron Systems Inc., Camarillo, CA 93012 

. .. . .. . .. ..•.. .. . .. .. ... . ... . . . . . .. .. . . .. . . . .. . .. . . .. . . . . . . . . .. . . ... . .. 805-987-8007 
t Trilithic, Inc., Indianapolis, IN 46238 ..................•.................. BOo-344-2412 

§tTusonix. Inc., Tucson, P;z 86740-7144 .................................. 602-744-0400 
tVanguard Electronics Co., Gardena, CA 90248 ...................•...... 213-323-4100 

Vernitron Corp., Passive Comps. Group, St Petersburg, FL 33743 ....... 813-347-2181 
Wavetek San Diego,Inc., Wavetek Corp., San Diego, CA 92123 ........ 619-279-2200 
Wide Band Engineering Co. Inc., Phoenix, P;z 85036 . . . . . . . . . . . . . . . . . . .. 602-254-1570 

Fillers, Variable-2750 
A. P. Circuit, Brooklyn, NY 11237, 718-456-2717 •••••••••••••••••••••• A'l654 
Arco Electronics, Chataworth, CA 91311, .818-882-8707 ••••••••••. A·1655-1867 

t Avens Corp., Brooklyn, NY 11208, 718-827-5991;800-452-1966 •••• A'l668-l659 
Datel, Inc., Mansfield, MA 02048-1194,508-339-3000 .••.•.•••••••••••• 0·1161 

t Eagle Wichits, Wichita, KS 67277,316-942-5100 •••••••••••••••••••••• A'l666 
Filtar Concepts Inc., Sants Ane, CA 92707,714-545-7003 ••••••••• A·1622-1623 
Frequency Devices, Inc:., Haverhill, MA 01832, 508-374~761 

.................................................... A·1674-1675,D·1011 
t Int8!lrated Microwave, San Diego, CA 92121-1009, 619-259-2500 • •• A'1678-1679 

JMK, Inc., Amherst, NH 03031, 603-888-4100 •••••••••••..••••••• A'1626-1627 
Krohn-Hite Corp., Avon, MA 02322, 508-580-1660 •••.••••••••••.•••••• A.1884 

t Lorch Electronics:Div. of Vernltron Corp., St. Petersburg, FL 33710, 813-347-2181 
................................................................. A·1751 

McCoy Electronics Co., A Sub. of oak Industries, ML Holly Springs, PA 17085, 
717-486-3411 .................................................... A·1383 

Metuchen cepacitors, Inc., Old Bridge, NJ 08857, 908-679-3366 ••• A·1685-1687 
§t Microwave Filter Inc:., Eaat Syracuse, NY 1305N1486, 315-437-3953;800-448-1666 

....................................................... A'1688,1690-1695 
NTK Technical ceramics, NGK Spark Plugs (USA), Mt. Prospect, IL 60068 • 
, 708-824-1133............................................... A'1701,1703 
Precision Filters, itheca, NY 14850, 607-277-3550 •••••••••••••••• A·1706-1707 

tTTE,lncorporaled, W. Loa Angeles, CA 90064.213-478-8224 •••••• A·1708-1717 
tAmerican Trans-Coil Corporation. Richmond Hill. NY 11419-1410 ....... 718-441 c5207 
tAxel ElectroniCs, Inc.. Jamaica, NY 11418 ............................... 718-291-3900 

Bently Nevada Corp. Minden, NY 89423 ................. BOo-227-5514;702-782-3611 
Coaxial Dynamics, Cleveland, OH 44135 .............................. l-S00-COAXIAL 

EEM 1991 §-Procluct sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller 



Filters, Vari~ble-2750 (Cont'd) 
Coil-O Co!p. Bronxville, NY 10708...................................... 914-337-4775 
Comstron A Div. of Aeroflex, Plainview, NY 11803 .............•••....•. 516-752-2351 

tDaden AssocilItes, Laguna Hills, CA 92653 .•...............•........... 714-770-1522 
§ Dynamics, DIv. 01 Waugh Controls Corp., Chatsworth, CA 91311 •.....•. 816-996-6281 

EG&G Reticon, Div. of EG&G, Sunnyvale, CA 94088-4197 .............. 406-738-4266 
tFooeteclnc.,Fremont,CA94539-7474 ................................... 415-226-1216 
tFiHronics, Inc. Kansas City, MO 64120 ............•.... , .......•........ 816-231-7375 

Hopkins Engrg., San Fernando, CA 91342 .............................. 816-361-8691 
Hughes Microelectronic Circuits Division, Newport Beach, CA 92656-8903 

..................................•.....•..•......•...................• 714-759-2952 
ITHACO, Inc., Meas. & Controllnstrs. Div. Hhaca NY 14851-6437 .....•. 607-272-7640 

tK&L Microwave, Inc., Salisbury, MD 21801 ............•............•.... 301-749-2424 
Lectronic Research Labs., Inc., Camden, NJ 08104 . . . . . . . . . . . . . . . • . . . . .. 609-541-4200 

t Loral Microwav ... Wavecom, Northridge, CA 91324 ...................... 816-882-3010 
t Marellnstr. Co. Cape Coral, FL 33990 .............•.................... 813-574-8788 
§ Microwave Development Laboratories, Netick, MA 01760 ............... 506-655-0060 

NF Electronic Instruments, Costa Mesa, CA 92626 ...................... 714-557-1684 
Omicron electroniC, Hohenems, AUSTRIA A-6845 .................... + /5576/4010-0 
Pacific Instruments, Inc., Concord, CA 94520 ............................ 415-827-9010 

t Piazo Technology Inc., Orlando, FL 32804 .........•.................... 407-296-2000 
tPremier Microwave, Port Chester, NY 10573 ............................ 914-939-8900 

RFI Corporation, Bay Shore, NY 11706 ................................. 516-231-6400 
Sivers IMA AS, Culver City, CA 90230 .................................. 213-308-4248 
Stanford Resch. Sys.. Inc., Sunnyvale, CA 94089 ...•.................... 406-744-9040 

§tSyslron-Donner Microwave Div., Sylmar, CA 91342 ..................... 816-362-9900 
tTalonic/Berkaley, Baikaley Inds.lnc., Laguna Beach, CA 92652 ......... 714-494-9401 
§ Toka America, Inc., Mt Prospect" IL 60056 .............................. 708:'297-0070 
t Transco Products, Inc., Subsidiary of Datron Systems Inc., Camarillo, CA 93012 

....................................................................... 805-987-8007 
t Trilithic, Inc., Indianapolis, IN 46236 ..................................... SOO-344-2412 

Tucker Electronics, Dallas, TX 75355-1419 .............. 214-348-8800;800-527-4642 
tVanguard Electronics Co., Gardena, CA 90248 .......................... 213-323-4100 

Filters, Vestigia! Sidebcmd-2750 
t Frequelicy Selecllve Networks, Woodside, III'( '11377, 718-424-7500 •••.• 1\'1370 
t TIE, Incorporated, W. Los Angeles, CA 90064, 213-478-8224 •• • • • • • • • •• A·1708 

Alpha Components, Mechanicsburg, PA 17055 ......................... 717-697-8595 
t Andersen Laboratories, Bloomfield, CT 06002 . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-286-9090 

§t ATV Research, Inc., Dakota City, NE 68731 ............................. 402-987-3771 
t Axel ElectroniCS, Inc., Jamaica, NY 11418 ............................... 718:'291-3900 
t BG Elaclronies, EPC Corp., Mt Varnon NY 10550-4430 ................ 914-664-5591 
tComstron A Div. of Aerollex, Plainview, NY 11803 ...................... 516-752-2351 
t ESC Electronics Corp., Palisades Pk., NJ 07650 ......................... 201-947-0400 
t Hisonic, Inc., Olathe, KS 66061 ......................................... 913-782-0012 

Hy-o Intemational (USA) Inc., Erlanger, KY 41018 , ..................... 606-283-5000 
tKR Electronics, Inc., Avenel, NJ 07001 .................................. 908:'636-1900 

Microwave Development Laboratories, Natick, MA 01760 ............... 508:'655-0060 
Omicron elaclronic, Hohenems, AUSTRIA A-6845 .................... + /5576/4010-0 

tPolyphase Instrumen~ Ft Washington, PA 19034 ....................... 215-64..'1-6950 
RFI Corporation, Bay Shore, NY 11706 ................................. 516-231-6400 

t Sawtek Inc., Orlando, FL 32860-9501 ................................... 407-886-8860 
Valpey-Dpt Company, Valpey-Fisher Corp.lOpt Inds., Hopkinton, MA 01748 

. . . .. . . . . . . . .. . .. . . . . . . .. . . . . . . . .. . . . .. . . . . . . . . . . . . . . .. . . . . .. . . . . . .. . .. 506-435-6831 
Western Multiplex Corp .• Belmon!, CA 94002 .. . . . . . . . . . . . . . . . . . . . . . . . . .. 415-592-8832 

Filters, Video-2150 
Allen AvioniCS, Inc., Mineola, NY 11501, 516-248-8080 •••••••••••• A·1494,1653 
Arco Electronics, Chatsworth, CA 9131" 818-882-8707 ••• ~ ........ A·,655-1657 

t Eagle Wichita, Wichita, KS 67277,316-942-5100 •.••••••••••.••••.•••• A·1666 
Electronic Precision Components Corporellon, lilt. Vernon, NY 10550-4430, 

91.4-664-2333 .................................................... A-1670 
ESC Electronics Corp., Palisades Pk., NJ 07650, 201-947-0400 ••••••••• A'1671 

t Filtron Co., Inc., Sub. 01 AFIX Inc., Old Bethpage, NY 11804, 516-752-1144 
............ , .................................................... A·1673 

t Integrated Microwave, San Diego, CA 92121-1009, 619-259-2600 .•• A'1678-1679 
JMK, Inc., Amherat, NH 03031, 603-868-4100 •••••••••••••••••••• A·1626-1627 

t KR Eleclronlcs, Inc."Avenel, NJ 07001, 908-636-1900 ••••••••••••••••• A'l683 
Microwave Filter Inc., East Syracuse, NY 13057-11486, 315-437-3953;800-448-1666 

•• •••••••.•. •••••• ....... .................................... A 0 1692-1693 
§Mura\a Erie North America, Inc., Smyrna, GA 30080, 404-436-1300 •• A o I415,1738 
t TIE, Incorporated, W. Los Angeles, CA 90064, 213-478-8224 • • • • . • . • • •• A'1708 
t Alpha Components, Mechanicsburg, PA 17055 ......................... 717-697-6595 
t Anatech Electronics, Inc., Ho Ho Kus, NJ 07423......................... 201-612-0066 

Chesterfield Products, Inc., Elmwood Park, NJ 07407 ................... 201-797-9655 
COilcraf\, Cary, IL 60013 ................................................ 709-639-2361 

# Engineered Assemblies & Components Corp. Teterboro, NJ 07608 ...... 201-288-4477; 
800-447-5839 

t FiHronics, Inc. Kansas City, MO 64120 .................................. 816-231-7375 
Kyocera Northwest Elaclronic Components Group, Vancouver, WA 98661 

. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . . . . . . . . . . . . . . . . . .. . . . . .. . . .. ... 206-696-2840 
Matthey Electronics, Television Equipment Associates, South Salem, NY 10590 

....................................................................... 914-763-8893 
Soshin Electric Co. Ltd., Ota-Ku, Tokyo, JAPAN. . . . . . . . . . . . . . . . . .. . .. .. (03) 3775-9111 
Television Equipment Assocs., So. Salem, NY 10590-0393 ............. 914-763-8893 

§ Toko America, Inc., Mt Prospect, Il 60056 .............................. 708:'297-0070 
Western MuHiplex Corp., Belmont CA 94002 .. . . . . . . . . . . . . . . . . . . . . . . . . .. 415-592-8832 

Filters, Waveguide~3450 
t Integrated Microwave, San Diego, CA 92121-1009, 619-259-2600... Ao I678-1679 

§t Microwave Filter IliC., E8SI Syracuse; NY 13057-0486, 315-437-3953;800-448-1666 
............................................................ A·I688-1695 

t Airtron, litton Industries, Inc., Morris Plains, NJ 07950 .................... 201-539-5500 
Alpha Industries, Inc., Woburn, MA 01801 ............................... 617-935-5150 

# BEC Ire/Certified Calibration Labs, Horsham, PA 19044 . . . . . . . . . .. . . . .. 800-523-3808 
t Gamma-f Corp., -Electromagnetic Sciences, Inc., Torrance, CA 90505 .... 213-539-6704 

I"ewlett-Packard Co. Cupertino, CA 95014 .. .. .. .. .. .. .. .. .. .. .. .. .. . .. . 800-752-0900 

PRODUCT INDEX & DIRECTORY 
International Telecommunications Components, Inc. Deer.Park, NY 11729 

.•.............•..............•.....•......•.....•..•.........•..•..••• 516-243-1444 
tK&L Microwave, Inc. Salisbury, MD 21801 .............................. 301-749-2424 

Lectronic Research Labs., Inc. Camden, NJ 08104 ...................... 809-541-4200 
t Loral Microwav ... Wavecom, Northridge. CA 91324 ......•••............. 818:'882-3010 
t Lorch Electronics:Div. of. Vemitron Corp.. Sl Petersburg. FL 33710 ...... 813-347-2181 

MACOM, Inc., Burlington, MA 01803 ... _ ................................ 817-272-3000 
t Metropole Products Inc., Stafford, VA 22554 •...............•..•........ 703-659-2132 
tMicrolab/FXR, Livingston, NJ 07039 .................................... 201-992-7700 
t Microphase, Norwalk, CT 06856 ........................................ 203-866-6000 
§ Microwave Development Laboratories, Natick, MA 01780 ......•........ 506-655-0060 
tMitec Electronics, Pointe Claire, QUEBEC, CANADA H9R 3X3 .......... 514-694-6886 
t Premier Microwave, Port Chester, NY 10573 . . . . . . . . . • . . . . . . . . . . . . . • . . .. 914-939-8900 

Pro Com Technology Inc., Farmingdale. NY 11735 .. .. ... 516-293-4443;8OQ-762-3785 
t Radio Research Instrument Co., Inc., Waterbury, CT 08704-3508 . . • . . . .. 203-753-5840 
t Reacte~ Inc., Rockville, MD 20650 '...................................... 301-279-5535 

RFI Corporation, Bay Shore, NY 11706 ................................. 516-23HI4oo 
t Sage Laboratories, Inc., Natick, MA 01760 .............................. 508:'653-0844 

§t Systron-Donner Microwave Div. Sylmar, CA 91342 .......... :.......... 818:'362-9900 
t Tecknft (Eastem Facility), Cranford, NJ 07016 . . .. . . . . . . .. .. . . . . . . .. . . . .. 908:'272-5500 
t Teledyne Microwave, Mountain View, CA 94043 ........................ 415-968:'2211 

Texscan Instruments, Texscan Corporation, Indianapolis, IN 46226 ..... 317-545-4196 
t Trilithic, Inc., Indianapolis, IN 48236 ..................................... 8OQ-344-2412 
t UTE Microwave, Asbury Park, NJ 07712 ................................ 908-922-1009 

Vernftron Corp., Passive Comps. Group, St Petersburg. FL 33743 ..•.... 813-347-2181 

Filters, YIG-2750 
tlBEC Inc./Certified Calibration Labs, Horsham, PA 19044 ................ 800-523-3608 
tCommunicalions Sys. Technology, Inc., Hermosa Beach, CA 90254 ..... 213-3'74-3849 
tFerretec Inc., Fremon!, CA 94539-7474 .................................. 415-226-1216 

Sivers IMA AB, Culver City, CA 90230 .................................. 213-308-4248 
'. t ST Microwave Corp. Sub. of Signal Technlg. Corp. Sunnyvale, CA 94086 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408:'730-6300 
t Walkins-Johnson Co., Palo Me, CA 94304 ............................. 415-493-4141 

Filters (MIL), Electrical & iIIetworks-2440 - See Vol. B 

Flanges, Waveguide-3450 
Lorch Electronics:Div. of Vernitron Corp., St. Petersburg, FL 33710, 813-347-2181 

................................................................. 'A·1751 
Microwave Filler IrlC., East Syracuse, NY.13057-Q486, 315-437-3953;1100-448-1666 

.................................................................. 1\·1688 
t Airtron, Litton Industries, Inc., Morris Plains, NJ 07950 .......•........... 201-539-5500 
tGabriel Electronics, Scarborough, ME 04074 ............................ 207-883-5161 

Internationai T elecommunicalions Components, Inc., Deer Park, NY 11729 
....................................................................... 516-243-1444 

Lectronic Research Labs, Inc., Camden, NJ 08104 . . . . . . . . . . . . . . . . . . . . . . 609-541-4200 
MACOM, Inc. Burlington, MA 01803 .................................... 617-272-3000 
Microdry, Inc., Crestwood, KENTUCKY 40014 ..........................• 502-241-8933 

§ Microwave Development Laboratories, Natick, MA 01760 ............... 506-655-0060 
t Mftec Electronics, Pointe Claire, QUEBEC, CANADA H9R 3X3 .......... 514-694-6666 

Pro Com Technology Inc. Farmingdale, NY 11735 ....... 516-293-4443;800-762-3785 
§t Syslron-Donner Microwave Div. Sylmar, CA 91342 ....................• 818-362-9900 

Flanges (MIL), Waveguide-2440 - See Vol. B 

Flashers-2200 - See Vol. D 

Flashers (MIL)-2440 - See Vol. B 

flat Packages, Integrated Circuit - See Packages, Integrated Circuit 
(Vol. A) 

Fluid Flow Indicators - See Meters, Fluid Flow (Vol. OJ 

Flux, Brazing & Soldering Materials-4600 - See Vol. C 

Foil, Magnetic-1850 
t Ad-Vance MagnetiCS, Inc., Rocheeter, IN 46975, 219-223-3158 •••••••••• C'1666 
t Amunesl Manufacturing Corp., Philadelphia, PA 19124, 215-535-3000 .•• C'I667 
t Eagle Magnetic Company. IliC., Indianapolis, IN 46224, 317-297-1030 •••• C'I688 
t MagnetiC Shield CorporaliOll, Perfection Mlc" Co., Bensenville, IL 60106, 

708-769-7890 ............................................... C.I698-1699 
Shin-Etsu Polymer America, Inc., Union City, CA 94587, 415-475-9000 •• C·,52, 

t Amold Engineering Compeny, SUb. SPS Technologies, Marengo, IL 60152 
....................................................................... 815-568:'2000 

§ Egis Corporation, Barrington Hills, IL 60010 ............................. 706-639-1555 
Frarnar Meial Products Co. Inc. Kenilworth, NJ 07033 .................. 908-241-0710 

t Magnetics, Spang & Co. Butler, PA 16003-0391 ........................ 412-282-8282 
t Permaluster, Inc., Burbank, CA 91504 ............•. ,..... 213-849-4643;213-849-6454 

§t Reade Advanced Materials, Riverside, RI 02915-0039 .......... :....... 401-433-7000 
t SAS Industries Inc., Manorville, NY 11949 . .. .. . .. .. .. .. 516-727-1441 ;1-800-544-5238 
t Zippertubing Co., Los Angeles, CA 90061 ............................... 213-321-3901 

Foil, Magnetic Shielding - See Shields, MagnetiC (Vol. C) 

Forks, Tuning - See Tuning Forks (Vol. A) 

Forms, Coil- See Coil Assemblies & Forms (Vol. A) 

Frames, Cabinet & Rack-1400 - See Vol. C 

Freezer Cabinets - See Refrigerators, Environmental Test (Vol. 0) 

Freeze Spray -See Refrigerants, Spray (Vol. C), Coolants, Circuit & 
Component (Vol. C) 

Frequency Analyzers - See Analyzers, Spectrum (Vol~ 0) 

§-Proouct sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY Generators, Sine/Cosine Function (Module)-3130 
Frequency Extenders - See Dividers. Frequency (Vol. A) 

Frequency Sources - See Oscillators (Vol. A) 

Frequency Standards - See Standards. Frequency (Vol. D) 

Frozen Epoxies - See Compounds, Encapsulating. Molding. Potting 
(Vol.C) 

Furnaces, Electric-4100 - See Vol. D 

Furnaces, Gas (Production)-4100 - See Vol. D 

Furnaces, Infrared-4100 - See Vol. D 

Furnaces, Ultraviolet-4100 - See Vol. D 

Furnaces, Vacuum-4100 - See Vol. D 

Furniture, Electronic Lab. - See Benches, Consoles, Stools, Tables 
(Lab & Shop) (Vol. C) 

Fuse Clips - See Clips & Holders. Fuse (Vol. B) 

Fuse Elements-4300 - See Vol. B 

Fuseholders - See Clips & Holders. Fuse (Vol. B) 

Fuses-4300 - See Vol. B 

Fuses, Failure Indicating-4300 - See Vol. B 

Fuses, Fuseholders, Boxes & Panels (MIL)-2440 - See Vol. B 

Fuses, International, 5x20 mm-4300 - See .Vol. B 

Fuses, Thermal-4300 - See Vol. B 

Galvanometers - See Meters. Galvanometer (Vol. D) 

Gaskets - See Seals (Vol. C) 

Gaskets, Shielding, RF-Also See Shields, RF-4525 - See Vol. C 

Gas Sensors - See Detectors. Gas (Vol. D) 

Gates, Computer Circuit (AND, OR, NOR, etc.) - See Cards, Logic 
(Vol. 0) 

Gauges, Displacement, Linear-5400 - See Vol. C 

Gauges, Humidity-2900 - See Vol. D 

Gauges, lonization-2900 - See Vol. D 

Gauges, Pressure-Also See Transducers, Pressure-2900 - See 
VoI.D 

Gauges, Strain-5500 - See Vol. B 

Gauges, Temperature-2900 - See Vol. 0 

Gauges, Torque-2900 - See Vol. 0 

Gearheads & Speed Reducers - Also see gears and gear 
mechanisms-3500 - See Vol. B 

Gears & Gear Mechanisms (Precisionl-2500 - See Vol. C 

Generator Groups (MIL), Signal-2440 - See Vol. B 

Generators, AM-2900 - See Vol. 0 

Generators, AM/FM-2900 - See Vol. D 

Generators, Arbitrary Waveform-2900 - See Vol. D 

Generators. Audio-2900 - See Vol. 0 

Generators, Bar, Dot & Crosshatch-2900 - See Vol. D 

Generators, Baud Rate-1900 - See Vol. 0 

Generators, Character-2325 - See Vol. 0 

Generators, Color Bar-2900 - See Vol. 0 

Generators, Digital Delay - See Generators. Timing. Digital (Vol. D) 

Generators, Electrical Power-4000 - See Vol. 0 

Generators, Electrostatic Discharge - Also See Electrostatic 
Discharge Guns-2900 - See Vol. 0 

Generators, FM-2900 - See Vol. 0 

Generators, FM/Stereo-2900 - See Vol. D 

Generators, Frequency Synthesizer-2900 - See Vol. D 

Generators, Function-2900 - See Vol. D 

Generators, Gating/Timing-2900 - See Vol. D 

Generators, Hall-5500 - See Vol. B 

Generators, Harmonic-2900 - See Vol. 0 

Generators, High Power Pulse-2900 - See Vol. 0 

Generators, Impulse-2900 - See Vol. 0 

Generators, Infrared - See Lamps, Infrared (Vol. B) 

Generators, Ion - Also see Static Eliminating Materials and 
Equipment; Generators ESD-2900 - See Vol. D 

Generators, Light Pulse-2900 - See Vol. D 

Generators, Low Frequency-2900 - See Vol. D 

Generators, Marker-2900 - See Vol. D 

Generators, Microwave-3450 
Servo Corporation of America, Hicksville. NY 11802-9907. 516-938-9700 •.•.•• 

A01827 
#BEC Inc.lCertified calibration Labs, Horsham, PA 19044 ................ 800-523-3808 
t Boonton Electronics Corp., Randolph. NJ 07869 ........................ 201-564-1077 

California Microwave, Sunnyvale, CA 94086 ......•.............•.•..•.. 408-732-4000 
Caber ElectroniCS, Stamford, CT 06902 ...........•......•..•........... 203-327-0003 
Comstron A Div. of Aeroflex. Plainview, NY 11803 ...................... 516-752-2351 

tCorvus Microwave Inc., Syracuse, NY 13211-2100 ...................... 315-437-4400 
§t EIP Microwave, Inc., Milpitas, CA 95035 ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . 406-945-1477 

t FEI Microwave, Inc., Frequency Electronics, Inc., Sunnyvale, CA 94086 .. 406-732-0880 
Hewlett-Packard Co., Cupertino, CA 95014 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 800-752-0900 
Lectronic Research Labs., Inc., Camden, NJ 08104 ...................... 609-541-4200 
Loral Microwave Narda, Hauppauge, NY 11788 .. : . .. ...... .. . .. .. . .. ... 516-231-1700 

tLoral Microwave-Narda Wes~ San Jose, CA 95112-4210 ............... 406-436-4400 
Lucas Epsco, Inc., Hopkinton, MA 01746-2204 .......................... 506-435-2400 
Lucas Weinschel, Ga~hersburg, MD 20884-6001 ....................... 301-946-3434 

t Lucas Zeta, Inc., Lucas Aerospace, Inc., San Jose, CA 95134 . . . . . . . . . . .. 408-434-3600 
MIA-COM Government Products, Inc., Hunt Valley, MD 21030 .......... 301-771-0077 

tM/A COM Ltd., Bedfordshire, ENGLAND LU5 4SX, England ............ 44(582)471200 
§ Marooni Instruments, Allendale, NJ 07401 ..... . . . . . . . . . . . . . . . . . . . . . . . . . 201-934-9050 
t MCL, Inc, Bolingbrook, IL 60440-4999 .................................. 706-759-9500 

Microdry, Inc., Crestwood, KENTUCKY 40014 ........................... 502-241-8933 
§ Micro-Now Instr. Co., Inc., SkOkie, IL 60076 .. . ... . . . . . .. .. . . . . . . . . .. ..•.. 706-677-4700 
§ Microwave Development Laborak"ies, Natick, MA 01760 ..........•.•.. 506-655-0080 
t M~ec Electronics, Pointe Claire, QUEBEC, CANADA H9R 3X3 •......... 514-694-8686 

Nemeth Engineering Associates, Inc., Crestwood, KY 40014 ..•..•.•..•. 502-241-1502 
fRaeal-Dana Inslrs.lnc., Irvine, CA 92718 ................................ 714-659-8999 
t Radio Research Instrument Co, Inc, Waterbury, CT 06704-3506 . . . . . . . . 203-753-5840 
t Reeve Electronics, Mellish E Murray, Chicago, IL 60612 ................ 312-670-0150 
tRepublic Electronics Co., Hauppauge, NY 11788 ........................ 516-273-9800 
t Rohde & Schwarz, Inc., Lanham, MD 20706 .. .. .. .. .. .. .. .. .. . .. .. . . . ... 301-459-9800 
tTechtrol Cyclonetics, Inc, New Cumbe~and, PA 17070 ................. 717-774-2746 

Tektronix, Inc., Beaverton, OR 97077 ... .. .. . . . . . . . . . . .. . . . .. . . . . . . . . . . .. 800-835-9433 
t Teledyne Microwave, Mountain View, CA 94043 ........................ 415-986-2211 
tTRAK Microwave Corp., TarJll8, FL 33634 .............................. 813-884-1411 

Tucker Electronics, Dailas TX 75355-1419 .............. 214-346-8800;800-527-4642 
t Watldn!hlohnson Co, Palo Ano, CA 94304 ............................. 415-493-4141 

Wavetek Microwave, Inc., (Formerly Pacific Measuremen~ Inc.), Sunnyvale, CA 94089 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . • . . . . . 408-734-5780 

§ Winron, Morgan Hill, CA 95037-2809 . . . . .. ..• ... .. .. . •. .. .. ..• •. ..•.. ... 408-776-2000 

Generators, Noise, Random (Electrical)-2900 - See Vol. 0 

Generators, Optical Signal - See Generators, Light Pulse (Vol. D) 

Generators, Phase-2900 - See Vol. D 

Generators, Programmable, Function-2900 - See Vol. D 

Generators, Programmable, Pulse-2900 - See Vol. D 

Generators, Programmable, Synthesizers-2900 - See Vol. 0 

Generators, Pseudorandom Bit Sequence (PRBS)-2900 - See 
Vol. D 

Generators, Pulse-2900 - See Vol. 0 

Generators, Pulse, National Instrumentation Module (NIM)-2900 -
See Vol. D 

Generators, RF-2900 - See Vol. D 

Generators, Sawtooth, Sine - See Generators, Function (Vol. D) 

Generators, Signal-Also See Generators, Specific Type-2900 - See 
Vol.D 

Generators, Sine/Cosine Function (Module)-3130 
Industrial Test Equipment Co., Inc., Port Washington, NY 11050. 516-983-1700 

.......................................................... , ...... 0 0 2206 
Integrated Technologlaa Solutions Inc., EaaI Meadow, NY 11554, 516-481-0857 

••.•.•••••••••••••••••.•••••••••••••••••••••..•.••.•.•.•..•••• ,.. 1)01267 
t Transrnagnetics, Farmingdale, NY 11735, 516-293-3100 •.•.••••..•••..• 1)01196 

AKa Electronics, Inc, Princeton, NJ 08543-8089 • . . . . . . . . . . . . . . . . . . . . . . . . 609-275-0220 
Ballantine Laborafories, Noise Unlimited Inc., Cedar Knolls, NJ 07927 ... 201-884-1900 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <l>-Rentals' #-Value Added Reseller 



Generators, Sine/Cosine Function -3130 
# BEC 1nc./CertiIIed~ Labs, Horsham, PA 19044 •..••.• ...•. ..•.• BO<Hi23-3808 
tComputer Conversions Corp., E. Northport, NY 11731................... 516-261-3300 
tComputer OptIcal ProducJs.1nc., Sub. 01 Halhaway Corp., Chatsworth, CA 91311-6910 

•••• ................................................................... 818-882-0424 
Frequency Devices, Inc., Haverhil~ MA 01832 , ........... ,.............. 506-374-0761 

§ Hameg. Inc., Poll Waahlngton, NY 11050 ............................... 516-683-3837 
Hewlelt-Packard eo.. Cupertino, CA 95014 •••••. . .• . •..•.•.. .•.. .••.•... 800-752-0900 

tIle Data DevIce Corp., Bohemia, NY 11716-2482 ....................... 516-567;5600 
t Intarface engineering Inc.. Holbrook, MA 02343 ...•.•..•..•............. 617-986-2600 

NF EIecIronIc Instrumeilts, Costa Mesa, CA 92626'..... ... .. .•. ••• •• •••• 714-557-1664 
tSigm!lpower,1nc., carson, CA 90746 .................................... 213-32-Sigma' 
t Stanford TeIecomrrunicalions, Inc., Santa Clara, CA 95056 ............. 406-746-1010 
tVelonex, Santa Clara, CA 95050 ........................................ 406-727-7370 

Wavetek San Diego, Inc. , Wavetek Corp., San DIego, CA 92123 ........ 619-279-2200 

Generators, Spectrum - See' Generators, Sweep (Vol. D) 

Generators, Splke-2900 - See Vol. D 

Generators, Square Wave - See Generators, Function (Vol. D) 

Generators, Surge-2900 - See Vol. D 

Generators, Sweep-2900 - See Vol. D 

Generators, Telephone Ringing-1900 - See Vol. D 

Generators, Time Code-2000 -See Vol. D 

Generators, Timing, 0lgital-2Ooo - See Vol. D 

Generators, Tone-2900 - See Vol. D 

Generators, Tone Burst-2900 - See Vol. D 

Generators, Trenslent Une Voltage-2900 - See Vol. D 

Generators, UHF/VHF·2900 - See Vol. D 

Generators, tJltrasonic-2900 - See Vol. D 

Generators, Video Test-2900 - See Vol. D 

Generators, White Noise-2900 - See Vol. D 

Generators, Word-2900 - See Vol. D 

Geophysical Equip. - See Transducers (Vol. B) 

Germanium - See Crystals, Semiconductor (Vol. A) 

Glass Diode Sleeves-2500 - See Vol. C 

Glass Parts-2500 - See Vol. C 

Glues - See Adhesives (Vol. C) 

Graphic Recording Instruments - See Recorders (Vol. D) 

Graphic Recording Paper & Supplies-3000 - See Vol. D 

Graphite Parts-2500 - See Vol. C 

Grilles & AcceSSOries, Spesker-1300 - See Vol. D 

Grilles, Metal, Plastic-1400 - See Vol. C 

Grommets & Buahings-2500 - See Vol. C 

Ground Fault Detectors & Accessories - See Detectors, Ground Fault 
(VoL D) 

Ground Strlps-1900 - See Vol. D 

GUides, Circuit Board-1400 - See·Vo/. C 

Gyros (All Types)-2200 - See Vol. D 

Hall Effect Devices - See Generators, Hall (Vol. B), Magnetoresistors, 
Hall (Vol. A), Multipliers, Hall (Vol. A), Probes, Hall (Vol. A), Switches, 
Hall Effect (Vol. B) 

Handlers, Integrated Circuit (Automatic)-4100 - See Vol. D 

Handles For Cabinets, Circuit Boards, Racks, etc.-1400 - See 
Vol. C 

Handsets, Chestsets, Headsets, etc.-1300 - See Vol. D 

Hardware - See Fasteners (Vol. C), Clamps (VoL C), Terminals (Vol. C), 
etc. 

Hardware (MIL), Connector-2440 - See Vol. B 

Harnesses, Wire - See Cable Assemblies & Harnesses (Vol. C) 

Headers, Connector - See Connectors, Cable (Vol. C), Connectors, Flat 
Cable (Vol. C), etc. 

Headers, 01P-21OO - See Vol. C 

Headers, Hermetic '- See Seals, Hermetic (Vol. C), Services, Hermetic 
Seating (Vol. D) . 

H~aders, Programmable-2100 - See Vol. C 

Headers, Relay & Transformer-21oo - See Vol. C 

Headers, Shrouded-2100 - See Vol. C 

Headers, Socket-2100 - See Vol. C 

Headers, Strip-2100 - See Vol. C 

Headers, Transistor & Diode-2500 - See Vol. C 

Headphones-1300 - See Vol. D 

Heads, MagnetiC Recording-1300 - See Vol. D 

Headsets (MIL)-2440 - See Vol. B 

Heat Oissipators - See Heat Sinks, Semiconductor (Vol. C), Heat Sinks, 
Soldering (Vol. C) 

Heaters, Display-53oo - See Vol. B 

Heaters, Immersion-41oo - See Vol. D 

Heaters & Heating Elements (For Components & Equipment)-Also 
See Ovens-5300 - See Vol. B 

Heat Exchangers & Systems-2600 - See Vol. C 

. Heat Guns, Production-5400 - See Vol. C 

Heating Elements, Infrared-5300 - See 1101. B 

Heat Pumps - See Cooling/Healing Modules, Thermoelectric (Vol. B) 

Heat Shrinkable Elastomers, Plastics - See Caps, Forms & Tapes, 
Heat Shrinkable (Vol. C), Tubing, Heat Shrinkable (Vol. C) 

Heat Sinks, Semiconductor-2600 - See Vol. C 

Heat Sinks, Soldering-4600 - See Vol. C 

Heat Sinks, Surface Mount-2600 - See Vol. C 

Heat Sinks (MIL)-2440 - See Vol. B 

Hermetic Sealing - See Machines, Hermetic Sealing (Vol. D), Seals, 
Hermetic (Vol. C), Services, Hermetic Sealing (Vol. D) 

High Vacuum Services - See Services, High Vacuum (VoL D) 

Hinges-2500 - See Vol. C 

Holders, Battery - See Retainers, Battery (Vol. C), Connectors, Battery 
(VOl. C) 

Holders, Brush - See Brushes & Brush Assemblies (Vol. B) 

Holders, Circuit Board (Production Type}-4100 - See Vol. D 

Holders, Crystal-2300 
§Blvar, Inc., irvine, CA 92718, 714-951-8808 •.•.•••••••••••••.••••••••. C'1015 

Colorado Crystal Corp., Loveland, CO 80537. 303-aI7-I1246 .•.••••••.•. A.1322 
t Connector Corp., Chicago, IL 60646, 312-539-3108 •••••••••••••••••••• C.1327 

CTS Corp., Frequency Controls bu8lnesa unit, (Fonnerly Knights D1v.), Sandwich, 
IL 60548, 815-786-8411 ............................ A'132B,1332-1333,1338 

McCoy Electronics Co., A Sub. 01 oak Industries, ML Holly SprIngs, PA 17065, 
717-486-3411 ............................................... A'1380-1381 

t Reeves-HoIImBn Div., Dynamica Corporation 01 AmerIca, C8rll8la, PA 17013, 
717-243-5929 .................................................... A'1448 

t Standard Crystal Corporation, EI Monte, CA 91731, 818-443-2121 ••••••• A'14118 
§tAtlee Inc., North Andover, MA 01e45 .................................... 506-681-1003 

Augat Inc., Attleboro, MA 02703 ...•.... , ... .. . . . . . .. . . . ..•.. . . . . ... .. ... 617-222-2202 
t/Engineered Assemblies & Components Corp., Teterboro, NJ 07608 .....• 201-286-4477; 

900-447-5639 
Frequency Control ProducJs. Inc., American Time Products Dlv, Deer Pk., NY 11729 

....•...•.....•.....•...•.......•..........•..•..•...•..............•.. 516-243-5730 
t Micropha.se, Norwalk, CT 06856 ........................................ 203-866-8000 
§ Microwave Development Laboratories, Natick, MA 01760 ...•........... 506-655-0060 
t Milross Controls, Inc., Southampton, PA 18966 •.. . . . . • • . . . . . . . . . . . . . . . .. 215-355-0200 
t M-Tron Indus1ries, Yankton, SO 57078 .. .. . . .. .•. .•.... .•.•.. ..•..•.. . .. 605-665-9321 

Raltron Electronics, Miami, FL 33172 ...................•..•...•..•..... 305-593-6033 
t Sage Laboratories, Inc.. Natick, MA 01760 .............................. 5OB-653-OB44 

SARONIX, Palo Alto, CA 94303 ...................••....•............... 415-856-6900 
Schott Electronics, Seymour, CT 06463 .. .... .. .. .. . .. . . .. .. .. . . .. . . .. .. 203-881-0102 
Telephonics Corporation/PRO Instruments, Huntington, NY 11743 

................................................................. 516-549-6415/6428 

Holders, Diode-2500 - See Vol. C 

Holders, Fuse - See Clips & Holders, Fuse (Vol B), Panels, Fuse 
(Vol. B) 

Holders, Lamp - See Sockets, Lamp & Lamp Assemblies (Vol. B) 

i-Product sold thro,ugh distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 

Holders, Test Lead-2900 - See Vol. D 

Holders, Tube - See Retainers, Tube (Vol. A) 

Holders & Carriers, Chip (Capacitor, IC, LSI)-2100 - See Vol. C 

Holders & Carriers, IC, LSI (Packaged)-3130 
§ Blvar, Inc., Irvine, CA 92718, 714-951-8808 ••••••.•••••••••••.••..•.•• C·1015 

ISL Products Int'l, Ltd., Syosset, NY 11791-6093, 516-937-~7~ .. A·17~ 

Ohrntek Inc., Vishay, Niagara Falls, NY 14304, 716-283-4025 ••••••••••• A·1966 
Acme Model Engineering Co., Ridgefield, NJ 07657 ..................... 201-943-7650 

§Auget Inc., Attleboro, MA 02703 ......................................... 617-222-2202 
Burndy Corporation, An FCI Company, Norwalk" CT 06852 ............. 203-838-4444 

t Detoronics Corporation, S. EI Monte, CA 91733 ......................... 818-579-7130 
# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-288-4477; 

800-447-5639 
§t Garry Electronics an LPL Co., Langhorne, PA 19047 .................... 215-949-2300 

t Gordon, L, Packaging, BaRimore, MD 21230 ............................ 301-539-6537 
Jonard Industries Corp., Tuckahoe, NY 10707 ......................... 914-793-0700 
K-Two Industries, Palo ARo, CA 94306 .................................. 408-720-9316 

§ 3M-Electronic Products Division, Austin, TX 78769-2963 
.. . . .. .. .. .. . . .. .. . .. . . .. . .. . . . . . . .. . . . . . . . . . . .. . . .. 1-800-225-5373 Sis. & Prod. Info. 

Milross Controls, Inc., Southampton; PA 18966 . . . . . . . . . . . . . . . . . . . . . . . . .. 215-355-0200 
§Robinson Nugen~ Inc., New Albany, IN 47150 .......................... 812-948-0564 
§Wells Electronics, Inc., South Bend, IN 46613 ........................... 219-287-5941 

Honeycomb Sheets, Panels, etc.-2500 - See Vol. C 

Housings, Circuit Module - See Enclosures, Circuit Board, Module & 
Relay Mounting (Vol. C) 

Housings, Photomultiplier Tube - See Photomultiplier Tube Housings 
(Vol. A) 

Housings, Terminal-1400 - See Vol. C 

Hum Eliminators-2700 
Allan AvioniCS, Inc., Mineola, NY 11501, 516-246-8080 .•••.•..•.•.•...• A·1494 
DaRa Products Corporation, Fremon~ CA 94538 ............... 415-770-0660 

t North Hills Electronics, Glen Cove, NY 11542 . . . . . . . . . . .. . . . . . . . . . . . . . .. 516-671-5700 

Hybrid Circuits - See Circuits, Hybrid (Vol. A) 

Hybrid Voltage Regulators - See Regulators & Stabilizers (Vol. D) 

Identification, Friend or Foe (IFF) ESM (MIL)-2440 - See Vol. B 

Igniters, Electronic & Piezo-2300 
Morgan-Matroc, Vernitron Div., Bedford, OH 44146-5478, 216-232-8600 •• a-1921 
NTK Technical CeramiCS, NGK Spark Plugs (USA), Mt. Prospect, IL 60056, 

708-824-1133 .................................................... A·,700 
t Valhalla ScientifiC, San Diego, CA 92121, 619-457-5576 .... . .. .. .. 0·1332-1333 

Dynage/Power & Magnetics, Division 01 Oakleaf, Inc., Canistota SO 57012 
. . . . . .. . .. . . •. . . . . . . .. . ..... . . . . . . .. . .. . . . . . . . . . .. . . . . . . . . .. . . . .. 605-296-3462/3487 

Kentron,lnc., Cedarburg, WI 53012-0142 ............................... 414-377-3733 

Image Processing Systems - See Processors, Image (Vol. D) 

Imagers, Thermal-2900 - See Vol. D 

Imagers, Charge-Coupled Devices-3700 - See Vol. B 

Imagers, Charge-Injection Devices-3700 - See Vol. B 

IEEE 488 (GPIB) Bus - See Controllers, IEEE 488 (GPIB) (Vol. C), 
Cable, IEEE (Vol. D) 

Impedance Comparators - See Bridges, Impedance (Vol. D) 

Impedance Converters, Microwave-3450 
Continental Resources, Inc, Test Instruments Div" Bedford, MA 01730 ... 617-275-0850; 

800-937-4688 
ERec Instruments Inc., Daytona Bch .• FL 32120 ......................... 904-253-5328 

tPremier Microwave, Port Chester, NY 10573 ............................ 914-939-8900 
Rosenbsrger-Micro Coax, (Formerly Micro-Coax Components, Inc.), Collegeville, PA 

19426 ................................................................ 215-489-3700 
~U.S.lnstrument Rentals, Inc., AT&T Cap~al Corp., D/FW Airport, TX 75261 

....................................................................... 800-874-7123 

Inclinometers-2900 - See Vol. D 

Incremental MagnetiC Recorders - See Recorders, Computer Data 
(Vol. D) 

indexers (Stepping Motor)-3500 - See Vol. B 

Indexing Mechanism, Electromechanical-2400 - See Vol. C 

Indexing Tables, Electromechanical-2400 - See Vol. C 

Indicator Lights - See Lights, Indicator (Vol. B) 

Indicators, Angle-Also See Encoders, Shaft Position-5500 - See 
Vol.B 

Indicators, Azimuth-5500 - See Vol. B 

Indicators, CapaCitor Leakage - See Testers, Capacitor (Vol. D) 

Inductors, Surface Mount-1800 

Indicators, Circuit Condition, On, Off, etc. (Electromechanical)-Also 
See Indicators, Instrument, Flag, Pointer, etc.-2460 - See Val. B 

Indicators, Computer Type & Data Display - See Lamps, Dial, Panel, 
Pilot Incandescent & Accessories (Vol. B) 

Indicators, Distortion - See Analyzers, AF (Vol. OJ 

indicators, Elapsed Time-2200 - See Vol. D 

Indicators, Electromechanical - See Indicators, Circuit Condition, On / 
Ofl(Vol.B) 

Indicators, Frequency - See Meters, Frequency (Vol. D) 

Indicators, Directional-2200 - See Vol. D 

Indicators, Illumination - See Meters, Light (Nonphotographic) (Vol. 0) 

Indicators, Instrument, Flag, Painter, etc.-2450 - See Vol. B 

Indicators, Liquid Level-2200 - See Vol. D 

Indicators, Null-2900 - See Vol. D 

Indicators, Numeric Readout - See Tubes, Readout (Vol. A) 

Indicators, Phase Rotation-2200 - See Vol. D 

Indicators, Phase Sequence-2200 - See Vol. D 

Indicators, Positioning-2200 - See Vol. D 

Indicators, Power Level - See Monitors, Power (Vol. 0) 

Indicators, Pressure - See Gauges, Pressure (Vol. OJ 

Indicators, Proximity - See Sensors, Proximity (Vol. D) 

Indicators, RF - See Meters, Frequency (Vol. D) 

Indicators, Rotary Shaft Position - See Encoders, Shaft Angle (Vol. B) 

Indicators, Servo-4900 - See Vol. D 

Indicators, Shorted Turn - See Testers, Coil (Vol. 0) 

Indicators, Sound Level - See Meters, Audio Level (Vol. D) 

Indicators, $peed-3500 - See ifni. B 

Indicators, Temperature - See Meters, Temperature (Vol. OJ 

Indicators, Temperature (Not Meter Type)-5300 - See Vol. B 

Indicators, Tilt-2200 - See Vol. D 

Indicators, VSWR - See Meters, Standing Wave Ratio (Vol. D) 

Indicators (MIL), Fault Locating-2440 - See Val. B 

Inductance Comparators - See Bridges, Inductance (Vol. OJ 

Inductance Standards - See Standards, Inductance (Vol. OJ 

Induction Potentiometers - See Resolvers, Synchro (Vol. OJ 

Inductors - See Coils (Vol. A) 

Inductors (MIL) - See Coils (MIL) (Vol. B) 

Inductors, Surface Mount-1800 
t Automallc Coil Corp., A DSG Company, Miami, FL 33147, 305-696-6660 ..•.•. 

, Ao1162 
Belllnds., J. W. Miller Div., Gardena, CA 90247-1059, 213-515-1720 

............................................................ A·1167-1169 
BH Electronics, Inc., Burnsville, PAN 55337, 612-894-9590 ..•..•.•. A·l170-1171 
Coilcraft, Cary, IL 60013,708-639-2361 ••.•••••• ,...... A·1187-1188,1190,1192 
Custom Coils Inc., Alcester, SO 57001, 605-9~-2460 •.••••..•.•...•.•. 11.·2197 
Dale Electronics, Inc., Yankton Div., Yankton, SO 57078-0180, 605-665-9301 

................................................................. A'1194 
§t Delevan Div., American Precision Inds. Inc., E. Aurora, NY 14052-0449, 

716-652-3600 ............................................... A·'204-1205 
EI & S, Prime Technology Inc., North Branford, CT 06471,203-481-5721 

................................ ............... ............. B·1462-1463 
§ Frontier ElectroniCS, Chatsworth, CA 91311, 818-709-9688 .•.•......... A·1206 

Gowanda Electronics Corp., Gowanda, NY 14070, 716-532-2234 •••.•••• A·1208 
Midcom,lnc., Watertown, SO 57201; 605-886-4385 .••••••••••••••.•••. A'2300 

§ Murata Erie North America, Inc., Smyrna, GA 30080, 404-436-1300 •••• ,. A·1213 
Nytron Inductors, Inc., Darlington, SC 29532, 803-393-6421 ••••..• ;.... B'1023 

t Pico ElectroniCS, Inc., ML Vernon, NY 10552, 914-699-5514;800-431-1064 
.................................................................. A'1236 

t Piconics, Incorporated, Tyngsboro, MA 01879, 508-649-7501 ••••••.•••• A·1248 
t Po_r Magna·Tech Corporation, Perth Amboy, NJ 08861,908-826-4700 ••••.• 

A·2371 
§ Sprague-Goodman Elctrns.,lnc., Garden City Pk., NY 11040, 516-746-1385 

............................................................ Ao1140-1141 
t Standex ElectroniCS, Standex International, CinCinnati, OH 45209, 513-871-3777 

.............................. ,........................ A'1262,1265-1266 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs "'-Rentals #-Value Added Reseller 



Inductors, 'Surface Mount-1800 (Cont'd). 

§ Tamura Corporation of America, C8I'8On, CA 90746"3518, 213-638-1790 
............................. ; ......................... A-1269-1270,1272. 

§ TDK Corpo/1Ition of America, Electronic Componenta & Material, Mount Prospect, 
IL 60058, 708-803-6100 .................................... ;...... A-1273 

WlIco Corp., InC\ianapofis, IN 46288, 317-293-11300 • •• • • • • • •• • • • • •• A-1280,1283 
§t Aydln Corporalion (Waat), San Jose. CA 95119-1371 ................... 408-629-1100 

t ~n Industrial Corp, AfliHate of Emerson Electric Co, Fullerton, CA 92635 
••.•......•.....•..•...•........•...................•.................• 714-447-2300 

tBoums Instruments Inc., Riverside, CA 92507 ..... , ..................... 714-781-5148 
t De Young MIg., Inc., KirklanC\ WA 98034 • . . . .. . . . .•.. . . . . . .. . . . . . . . ... .. 206-823~4798 
t Fernwood Transformer Co.; Transistor Devices Inc., Belvidere, NJ 07823 

. . • . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .. 908-475-3207 
GC Intemationallnc., Richardson, TX 75085-1198 •................•.•.. 214-234-3240 

§t Hybrids Intemational Ltd., Thick Film DiviSion, Olathe, KS 66062 ........ 913-764-6400 
Intematicnal Microelectronics, Arlington, TX 76003 •..•.............•.... 817-561-2244 

t Magnetic Component Engineering Co., Culver Ci1y, CA 90230 . .. . •. ..... 213-398-4761 
Mouser Electronics, Mansfield, n< 76063 ............................... 800-346-6873 
MuItiComp., Inc., Beaverton, OR 97006 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... 503-628-4200 

§ Murata Manufacturing Co., LId, Nagaoka-Kyo-Shi, Kyoto, JAPAN 617 ... .075-951-9111 
National Electronics Corp., Garcien Grove, CA 92641' ...• 714-892-7749;800-854-2451 
NIC Components Corp., N. Ami1yville, NY 11701 ........................ 516-226-7500 

§tRCD Components, Inc., Manchester, NH 03109 ......................... 603-669-0054 
§RF. Electronics, Inc., Irvine, CA 92714-5517 ............ , ................. 714-263-0661 
§Sprague AI-Mag, San Diego, CA 92111-1416 ........................... BI9-589-6577 
tStetco,lnc., Franklin Pk.,IL 60131 ....................................... 708-671-4208 

Texas Transformer Corp., Plano, TX 75066 ...........................•. ,214-424-1581 
tThinco Div, Hull Corp., Hatboro, PA 19040 .............................. 215-672-7800 
§ Toko America. Inc., Mt Prospect. IL 60056 . . .. . . . . .. . . ... . . . . .• .. . .. . ..• 708-297-0070 
tZMAN MagnaHcs, Ken~ WA 98032 ..................................... 206-251-8064 

Infrared Emitter Detectors - See EmiUers/Detectors, Infrared (Vol. B) 

Infrared (IR) Equipment (MIL)-2440 - See Vol. B 

Infrared Soldering - See Soldering Equipmen~ Infrared (Vol. D) 

Inks for Thick Film Microcircuits-1700 - See Vol. C 

Input/Output Equipment, Voice-2000 - See Vol. D 

Input/Output Switching Modules - See Modules, Control & Switching 
(Vol. D) 

Inserters, DIP & IC - See Extractors, DIP & IC (Vol. C) 

Insertion Loss Measurement Systems-2900 - See Vol. D 

'Inserts - See Bushings, etc. (Vol. C) . 

Inspection Systems, Visual, Surface Mount-4100 - See Vol. D 

Installation EqUipment, Fiber Optic-2475 - See Vol. B 

Instrumentation, Fiber Optic-2475 - See Vol. B 

Instrument Design Services (Industrial).- See Services, Instrument 
Design (Industrial) (Vol. D) 

Instrument Parts, Precision- See Bearings (Vol. C), Gears & Gear 
Mechanisms (Precision) (VoL C) 

Instruments, Test & Measuring, Cryogenic-2900 - See Vol. D 

Instruments, Test & Measuring, GPIB (I,EEE 488) Compatible-2900 -
See Vol. D 

Instruments, Test & Measuring, Personal Computer-2900 - See 
Vol. D 

Insulation Materials-3100 - See Vol. C 

Insulation Parts, Fabricated-3100 - See VOl. C 

Insulators, Antenna-3100 - See Vol. C 

Insulators, Bushing (Metallized) - See Bushings, etc. (Vol. C) 

Insulators, Clip, Test & Battery-3100 - See Vol. C 

Insulators, Heat Sinks-3100 - See Vol. C 

Insulators, Mica-3100 - See Vol. C 

Integrated Circuit Handlers '- .See Handlers, Integrated Circuit 
(AutomatiC) (Vol. D) 

Integrated Circuit Interconnect Systems-3200 - See Vol. C 

Integrated Circuit Design Aids-4200 - See Vol. C 

Integrated Circuits, Bipolar, Digital, Surface Mount-3130 
'Rohm Corporation, Rohm ElectroniCS DIvision, Amioch, TN 37013, 615-641-2020 

................................................................. A-1742 
§ Sharp Electronics Corp., Microelectronics Grp., Camas, WA 98706, 206-834-2500 

............................................................ A-1743-1745 
§ A E G Corporation, Telefunken Semiconductors Div, Somerville, NJ 08876-1269 

...••............. : .................. : ................................. 201-231-8300 
t Applied Micro Circuits Corp., San Diego, CA 92121 ..................... 619-450-9333 

§AT&T Microelectronics, Allentown, PA 18103 .... : ... ; ......... 1-800-372-2447~n Can.: 
1-800-553-2448 

§C8lmos Samiconductor,lric., Kanata, Ontario, CANADA'K2L IV8 ......... 613-836-1014; 
800-267-7231 

§ Fujilsu Microelectronics Inc., Integrated Circuits Division, San Jose, CA 95134 
· .............................. , . .. • .. . .. . .. .. .. .. . .. . . . . .. .. .. .. .. • ... 408-922-9000 

.§ Milsubishi Elctrns. America, Inc., Elctrn Device Grp, Sunnyvale, CA 94066 
...•.........•................................•.•......•...........•... 408-730-5900 

Motorola Samiconduclor Prods. Sector, Tempe, AZ 65284 .•............ 602-244-6800 
§t National Semiconductor, Santa Clara. CA 95052 ...........•........•... 408-721-2841 
§ NEC Electronics, Inc., Mountain View, CA 94039 ..•.•.•....•... : ....•..•. 415-980-8000 
§ Sanyo Semiconductor Corp, Allendale, NJ 07401 .•..•.................. 201-!325-8080 

§t Solilron Devices, Inc., Semiconductor Group, Riviera Beach, FL 33404-9978 
· ......•...... :.. . . .. . .. .. . ..•. . .. . .. . . . ... .. .. . .•..•... 407-848-4311 ;800-668-8763 

§Topline Components, Garden Grove, CA 92645 ......................... 714-896-3830 

Integrated Circuits, Bipolar, Linear, Surface Mount-3130 
§ Rohm Corporation, Rohm Electronics Division, Antioch, TN 37013, 615-641-2020 

••••••••.•••••••••••••••••.•••••••••••••••••••••••••••••••••••••• A-1742 
§ Sharp Electronics Corp., Microelectronics Grp., Camas, WA 98706, 206-834-2500 

• • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • . • • • • • • • • • • • • • • • . • • • • • • • • • • .• A-1743-1745 
§A E G Corporation, Telefunkan Semiconductors Div, Sornerville,.NJ 06676-1269 

· . . . .. . .. •.. . . . . . . . . . . . .. . .. . . . . . . . ....• .. . .. .• .. ... .• . . . . .. •.•. . . . ••.. 201-231-8300 
§ Allegro MicroSyslerns, Inc, formerly Sprague Semiconductor Grp., Worcaater, MA 01605 

"""'" ..............................•....•.......................•.. 508-795-1300 
Analog Devices, Inc., Norwood, MA 02062-9106 ...... :................. 6H-329-47oo 

§AT&T Microelectronics, Allentown, PA 18103 .................. 1-800-372-2447;ln Can: 
1-800-553-2448 

§t Avantek, Inc., Milpitas, CA 95035-7492 .........•......•......... ;....... 408-432-3060 
§ Calmos Semiconductor, Inc., Kanala, Ontario, CANADA K2L 1 V8 ......... 613-836-1014; 

800-267-7231 
Cheny Semiconductor Corp, East Greenwich, RI 02818 . .. . . . . .. .. .. .... 401-1185-3600 
Custom Linear Inc., Sunnyvale, CA 94086-3832 . . . .•..•. . . .. .. . . . .. .. . .. 408-749-9933 

§t Elantec, Inc., Milpitas, CA 95035 ......................... 408-945-1323;800-821-7429 
§ Fujilsu Microelectronics Inc., Integraled Circuits Division, San Jose, CA 95134 

· .. .. .. . . .. . . . .. .. .. . . . . . .. .. . .. .. • . . .. . .. . .. . . . . . . . .. .. . .. . .. .. . . .. ... 408-922-9000 
Gennum Corporaticn, Linear Technology Inc., Burlington, ON, CANADA L7R 3Y3 

· . . . . .. . . .. . . . . . . .. . . . . . .. . . . . . . . .. . .. .. .. . .. .. .. . .. . . .. 800-263-9353;416-632-2996 
§ Linear Technology Corp., Milpitas, CA 95035 .• . . . . .. . . .. . . .. .. . .. .. .. . .. 408-432-1900 
t MCE Semiconductor, Inc., West Palm Beach, FL 33407 ................. 407-845-2837 
§ Milsubishi Elctrns. America, Inc., Elctrn. Device Grp., Sunnyvale, CA 94066 

· . . . . . . . . . . . . . . • . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .. 408-730-5900 
§ Motorola Semiconductor Prods. Sector, Tempe, AZ 65284 ......•....... 602-244-6900 

§t Naticnal Semiconductor, Santa Clara, CA 95052 •............•.....•.... 408-721-2841 
NEC ElectroniCS, Inc., Mountain View, CA 94039 .............•.....•..•. 415-960-6000 

§t Precision Monolithics Inc. Subsidiary of Bourns Inc., Santa Clara, CA 95052-8020 
• ..................................... , .. . . . . .. . .. . . . . .. 408-727-1500;800-643-1515 

§Sanyo Semiconductor Corp, Allendale, NJ 07401 ....................... 201-825-aOao 
Silicon General, Garden Grove, CA 92641 .............................. 714-898-8121 

t Sipex Corp., Custom Monolithic Prods. Div, Billerica, MA 01621 .......... 508-667-8700 
§t Solitron Devices, Inc., Semiconductor Group, Riviera Beach, FL 33404-9878 

· ........................•...... , . .. . . . . . ... . . . .. ..•.. .. 407-848-4311 ;800-668-8763 
§tTeledyne Components, Mountain View, CA 94039-7267 ................ 415-968-9241 

§ Toko America, Inc., Mt Prospect. IL 60058 .............................. 708-297-0070 
§t VTC, Incorporated, Control Data Corp, Bloomington, MN 55425 .......... 612-851 ~52oo; 

800-882-2887 

Integrated Circuits, Bipolar, Memories, Surface Mount-3130 
§ Sharp Electronics Corp., Microelectronics Grp.,-Camas, WA 98706, 206-834-2500 

· • • • . • . • • .. . • • • .. • • • • • .. • .. . • . .. • .. .. • .. • .. .. • • • • .. • .. • .. ... A-1743-1745 
t Applied Micro Circuns Corp., San Diego, CA 92121 . • . . . . . • . . . . . . . . . . . . . 619-450-9333 
tDensepac Microsyslems, Inc., Garden Grove, CA 92841-1428 ..... · ...... 714-898-0007; 

8Oo.64-CHIPS 
§ Fujnsu MicrOelectronics Inc., Integrated Circuils Division, San Jose, CA 95134 

................................................................ .-...... 408-922-8000 
§ Milsubishi Elctrns. America, Inc., EIctrn. Device Grp., Sunnyvale, CA 94066 

....................................................•.................. 408-730-5900 
§t Nalional Semiconductor, Santa Clara, CA 95052 .................... .-... 408-721-2641 

§ NEC Electronics, Inc., Mountain View, CA 94039 ................•....... 415-960-6000 
§ Sanyo Semiconductor Corp., Allendale, NJ 07401 .......... .'............ 201-625-8060 

§t Solnron Devices, Inc, Semiconductor Group, Riviera Beach, FL 33404-9978 
........................................................ 407-848-4311 ;800-888-8763 

§ Sony Component Products Co, Semiconductor Division, Cypres-... CA 90630 
............... .-.............. __ .'., .................................... 714-229-4197 

Integrated Circuits, Custom/Semicustom, Surface Mount-
3130 

§t Hybrids Imernational Ltd., Thick Film Division, Olathe, KS 88062, 913-764-6400 
................................................................. A-1727 

§ Rohm Corporation. Rohm Electronics DiviSion, Antioch, TN 37013, 615-641-2020 
................................................................. A-1742 

. Sharp Electronics Corp., Microelectronics Grp., camas, WA 98706, 206-834-2500 
........... ........................... .............. A-1743-1745, B-1341 

t Advanced Analog, Intech, Sanla Clara, CA 95050 ....•............•..... 408-988-2702 
Advanced Hardware ArcMectures, Inc., Moscow, 10 63643 ............. 206-883-8000 

§t Advanced Linear Devices, Inc., Sunnyvale, CA 94066-4606 ............. 408-720-8737 
A E G Corporation, Telefunken Semiconductors Div., Somerville, NJ 06876-1269 

....................................................•.................. 201-231-8300 
Allegro MicroSystems, Inc., formerly Sprague Semiconductor Grp., Worcester, MA 01605 

.. . . . .. . . . .. . . . . . . . . . .. .. . . . . . . . . . . .. . . . . . . . . . . .. • . . . . . . . . .. .. . . . . . . . .. 508-795-f 300 
t Applied Micro Circuils Corp., San Diego, CA 92121 .......... . . . . . . . . . .. 619-450.9333 

Aptek Technologies, Inc., Aptek Microsystems, Deerfield Beach, FL 33442 
· ...... , . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . .. . . . . . .. . . . . . . .. .. . . .. . .. 305-421-8450 

§AT&T MicroelectroniCS, Ailentown, PA 18103 .................. 1~800-372-2447;ln Can.: 
1-800-553-2448 

§-Procluct sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY Integrated Circuits, Digital-3130 
-------------------------------------------------,----------------------

Austria Mikro Systeme International, Unterpremstaetten, AUSTRIA A-8141 
•••......•.....••.....•.....•.......•......•.....•......•........... ~~~~ 

tAvasern Corporatiol\ San Jose, CA 95126 .............................. 408-297-1201 
§t California Micro Devices, Inc., Milpitas, CA 95035 ....................... 408-263-3214 

§Calmos Semiconductor, Inc., Kanata, Ontario, CANADA K2L 1V8 ......... 613-836-1014; 
800-267-7231 

Cherry Serniconductor Corp, East Greenwich, RI 02818 ............ . . . .. 401-885-3600 
Custom Linear Inc., Sunnyvale. CA 94086-3832 . . . . . . . . . . . . . . . . . . . . . . 408-749-9933 

tDensepac Microsystems, Inc., Garden Grove, CA 92641-1428 ........... 714-898-0007; 
800-64-CHIPS 

§ Fujitsu Microelectronics Inc., Integrated Circuits DiviSion, San Jose. CA 95134 
· .. . .. . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . .. 408-922-9000 

§t GE Microelectronics Center, GE Aerospace, Aesearch Triangle Park, NC 27709 
....................................................................... 919-549-3100 

Gennum Corporation, Linear Technology Inc., Burlington, ON, CANADA L7R 3Y3 
........................................................ 800-263-9353;416-632-2996 

t Gould AMI, Gould, Pocatello, ID 83201 ................................ 208-233-4690 
t Gould Inc, Semiconductor Division, Pocatello, ID 83201 ................ 208-233-4690 
t Ho~ Inc, Irvine, CA 92718 .............................................. 714-859-8800 
t Hughes Microelectronic Circuits Division, Newport Beach, CA 92658-8903 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . ... 714-759-2952 
# Indiana Microelectronics Center Corp. for Science & Technology, Fort Wayne, IN 46825 

· . . . .. . .. . .. . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 219-482-8200 
§ International Rectifier Corp., EI Segundo, CA 90245 ..................... 213-772-2000 

§t LSI Logic Corp, MilpMs, CA 95035 ..................................... 408-433-8000 
t MCE Semiconductor, Inc, West Palm Beach, FL 33407 ................. 407-845-2837 

Mini-Systems, Inc., ThicklThin Film Division, North Attleboro, MA 02761 
508-695-0203 

§ Mitel Semiconductor Div. of Mitel Corp., Kanata, Ont, CANADA K2K 1 X3 
....................................................................... 613-592-2122 

§ Mitsubishi Elctrns. America, Inc., Elctm. Device Grp, Sunnyvale, CA 94086 
· . . . .. . .. . . . .. . . . . . . . . . . . .. . .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-730-5900 

tModular Devices, Shirley, NY 11967 .................................... 516-345-3100 
Motorola Semiconductor Prods. Sector, Tempe, AZ 85284 .............. 602-244-6900 

§t National Semiconductor, Santa Clara, CA 95052 ........................ 408-721-2841 
§ NEC Electronics, Inc., Mountain View, CA 94039 ........................ 415-960-6000 

Optrex/Satori, Torrance, CA 90503 ..................................... 213-214-1791 
Philips Circuit Assemblies:A Division of North American Philips Corp, New Berlil\ WI 

53151 .......................................................... 414-785-6506 
Rockwell Int'I:Semiconductor Products Division, Newport Beach, CA 92660 

· . .. .. . ... .. . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 714-833-4600 
§ Sanyo Semiconductor Corp., Allendale, NJ 07401 ....................... 201-825-8080 
§ Sierra Semiconductor Corp., San Jose, CA 95132 .... . . . . . . . . . . . . . . . . . . . 408-263-9300 

Silicon General, Garden Grove, CA 92641 .............................. 714-898-8121 
Siliconix, Inc., Santa Clara, CA 95054 ................................... 408-988-8000 

t Sipex Corp., Custom Monolithic Prods. Div, Billerica, MA 01821 ......... 508-667-8700 
§t Salitron Devicas, Inc., Semiconductor Group, Riviera Beach, FL 33404-9978 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• . 407-848-4311 ;800-888-8763 
Submarine Signal Division, Raytheon Company, Portsmouth, RI 02871 401-847-8000 
Systronix Inc, Sa~ Lake City, UT 84152-6398.......... 801-487-7412 

tTeledyne Components, Mountain View, CA 94039-7267 .. 415-968-9241 
§ VLSI Technology, Inc., San Jose, CA 95131 ........................... 408-434-7673 
§ Weitek Corp, Sunnyvale, CA 94086 .. . .. . .. .. .. .. .. . . .. .. .. . . .. .. .. .. ... 408-738-8400 

Integrated Circuits, Custom/Semicustom-3130 
Advanced Electronic Packaging, Huntington Beach, CA 92646, n4-969-115O 

.....• , .......................................................... A-1719 
§t Hybrids Intemalional Ud., Thick Film Division, Olathe, KS 66062, 913-764-6400 

................................................................. A-1727 
§ Rohm Corporation, Rohm Electronica Division, Antioch, TN 37013, 615-641-2020 

................................................................. A·1742 
Sharp Electronics Corp., Microefectronica Grp .. Camas, WA 98706, 206-834-2500 

.................................................. .• A-1743-1745,8-1341 
Aborn Electronics Inc.. San Jose. CA 95131 ................ 408-436-5444 
Advanced Analog Intech, Santa Clara. CA 95050 ................. 408-988-2702 
Advanced Hardware Architectures, Inc., Moscow, ID 83843 ............. 208-883-8000 

§t Advanced Linear Devices, Inc, Sunnyvale, CA 94086-4606 408-720-8737 
Allegro MicroSystems, Inc., formerly Sprague Semiconductor Grp., Worcester, MA 01605 

· . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 508-795-1300 
t Allied-Signal Aerospace Co., Bendix Communications Div .• Towson, MD 21204 

· . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .•. 410-583-4000 
t Applied Micro Circuits Corp., San Diego, CA 92121 ................. .. 619-450-9333 

Aplek Technologias, Inc., Aptek Microsyslems, Deerfield Beach, FL 33442 
...................................................................... 305-421-8450 

§ AT&T Microelectronics. Allentown, PA 18103 ........... 1-800-372-2447;111 Can.: 
1-800-553-2448 

§t Atmel Corporation, San Jose, CA 95131 ............. . ........ 408-441-0311 
Austria Mikro Systeme International, Unterpremstaettel\ AUSTRIA A-8141 

..................................................................... (03136) ~ 66-0 
t Avasem Corporation, San Jose, CA 95126 .............................. 408-297-1201 

Bosch, Robert. Gorp., Broadview, IL 60153 .............................. 708-865-5200 
§ Calmos Semiconductor. Inc., Kanata, Ontario, CANADA K2L 1 V8 ......... 613-836-1014; 

800-267-7231 
§tCapital Equipment CorporatiOl\ Burlington, MA 01803 .................. 617-273-1818 

§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087 .... 708-662-9200 
Cherry Semiconductor Corp. East Greenwich, AI 02818 ................. 401-885-3600 
Custom Linear Inc., Sunnyvale, CA 94086-3832 ......................... 408-749-9933 

tDensapac Microsyslems,Inc., Garden Grove, CA 92641-1428 ........... 714-898-0007; 
800-64-CHIPS 

t Exar Corp., San Jose, CA 95161-9007 .................................. 408-732-7970 
§t Exel Microelectronics. Rohm Corporation, San Jose, CA 95131 ......... 408-432-0500 

§ Fujitsu Mloroelectronics Inc., Integratl?d Circuits Division, San Jose, CA 95134 
· ..................................................... ; .. . .. . .. . .. .. . .. 408-922-9000 

§t GE Microelectronics Center, GE Aerospace, Aesearch Triangle Park, NC 27709 
· .. .. . . .. ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . .. . . . . . . . . . .. . .. .. ... 919-549-3100 

Gennum Corporation, Linear Technology Inc., Burlington, ON, CANADA L7R 3Y3 
· . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . .. . . . . . .. . . . . . . . . . . . . . .. 800-263-9353;416-632-2996 

t Gould AMI. Gould, Pocatello, ID 83201 .................................. 208-233-4690 
t Gould Inc., Semiconductor Division, Pocatello, ID 83201 ................ 208-233-4690 
t Harris Microwave Semiconductor, Harris Semiconductor, Milp~as, CA 95035 

· . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. 408-433-2222 
tHott Inc., Irvine, CA 92718 ............................................. 714-859-8800 
# Indiana Microelectronics Center Corp. for Science & Technology, Fort Wayne, IN 46825 

§ International Rectifier Corp., EI Segundo, CA 90245 ............ . 
§t LSI Logic Corp., Milpitas, CA 95035 .................................... . 

t MCE Semiconductor, Inc., West Palm Beach, FL 33407 ................ . 
§t Micrel Semiconductor, Sunnyvale, CA 94086 ........................... . 

§ Mitel Semiconductor Div. of Mitel Corp., Kanata, Ont, CANADA K2K 1 X3 

213-772-2000 
408-433-8000 
407-845-2837 
408-245-2500 

.............. . ........................................ 613-592-2122 
§ Mitsubishi EJctrns. America, Inc., EJctrn. Device Grp., Sunnyvale, CA 94086 

.. .. .. . .. .. ... ........................................................ 408-730-5900 
t Modular Devices. Shirley, NY 11967 ............... . .. . .. .. .. . ... 516-345-3100 

§t National Semiconductor, Santa Clara, CA 95052 ........................ 408-721-2641 
§ NEC Electronics, Inc., Mountain View. CA 94039 ........................ 415-960-6000 

Optrex/Salori, Torrance, CA 90503 ..................................... 213-214-1791 
Philips Circuit Assemblies:A Division of North American Philips Corp., New Berlin, WI 

53151 ................................................................ 414-785-6506 
Rockwell Int'I:Semiconductor Products Divisioo\ Newport Beach, CA 92660 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 714-833-4600 
§ Sanyo Semiconductor Corp., Allendale, NJ 07401 ........... 201-825-8080 

SGS-THOMSON Microelectronics, Inc., Carrollton, TX 75006 ....... 214-466-6000 
§ Sierra Semiconductor Corp .• San Jose, CA 95132 . . . . . . . . . . . . . . . . . . . . . 408-263-9300 

§tSilicon General, Garden Grove, CA 92641 .............................. 714-898-8121 
Siliconix, Inc., Santa Clara, CA 95054 ............................ ,...... 408-988-8000 
Sillronics Ltd, Dover, MA 02030. ........................... 617-329-4068 

t Sipex Corp., Custom Monolithic Prods. Div., Billerica, MA 01821 ......... 508-667-8700 
§t Solitron Devices, Inc., Semiconductor Group, Riviera Beach, FL 33404-9978 

· . . . . . . . . . . . . . . . . . . . . . . .. .............................. 407-848-4311 ;Soo-a86-8763 
tStandard Microsystems. Hauppauge, NY 11788 ........................ 516-273-3100 

Systronix Inc, Sail Lake City, UT 64152-6398 ........................... 801-437-7412 
Tektronix, Inc, Beaverton, OR 97077 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 800-835-9433 

t Teledyne Components, Mountain View, CA 94039-7267 .......... 415-968-9241 
§ Toke America, Inc., Mt Prospect., IL 60056 .............................. 708-297-0070 
t United Technologies Microelectronics Center, United Technologies Corp., Colorado 

Springs, CO 80907 ................................. 719-594-8OOO;1-eoo-Mll-VTMC 
§tVLSI Technology, Inc, San Jose. CA 95131 ............................. 408-434-7673 

§ Weitek Corp, Sunnyvale, CA 94086 .. . .. . .. .. . .. .. .. .. .. .. .. . .. .. .. .. ... 408-738-8400 

Integrated Circuits, Data Aquisition System-3130 
Advanced Electronic PaCkaging', Huntington Beael!, CA 92646, n4-969-1150 

................................................................. "·1719 
i Datel, Inc., ManSfield, MA 02048-1194,00&-339-31100 .:................ :J"1~~e 
t Advanced Analog, Intech, Santa Clara, CA 95050 ......... ............. 408-988-2702 
t Analog Devices. Inc., Norwood, MA 02062-9108 ....................... 617-329-4700 

Ariel Corporation, Highland Pk., NJ 08904 .. .. .. . . . . .. . . . . . . . . . . . . . . . . . .. 906-249-2900 
Avasem Corporation, San Jose, CA 95126 .............................. 408-297-1201 

§t Comlinear Corp, Fort Collins. CO 80525 ................................ 303-226-0500 
. Data Translation, Inc .• Marlboro, MA 01752 .............................. 508-481-3700 

t Densepac Microsystems. Inc, Garden Grove, CA 92641-1428 ........... 714-898-0007; 
aOO-64-CHIPS 

§ Distributor & Spacial Products, Thomson Consumer Electronics, Inc., Deptford, NJ 08095 
. ... . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. 609-853-2525 

§ Fujitsu Microelectronics Inc., Integrated Circuits Division. San Jose, CA 95134 
· . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . .. . . . . . . .. . . . . . .. . . . . . . . . . . .. 408-922-9000 

LeCroy Corp., Chestnut Ridge. NY 10977 ............................... 914-425-2000 
§t National Semiconductor, Santa Clara, CA 95052 ........................ 408-721-2641 

§ Sierra Semiconductor Corp., San Jose, CA 95132 ....................... 408-263-9300 
Signal Processing Technologies. Colorado Springs, CO 80906 ..... 719-540-3900 

§t Sipex Corp., Custom Monolithic Prods. Div., Billerica, MA 01821 .... 508-667-8700 
Verdure Industries inc., Omaha, NE 68124 ......................... 402-691-8300 

Integrated Circuits, Digital-3130 
Advanced Electronic Packaging, Huntington Beach, CA 92646,714-969-1150 

................................................................. A-t719 
American Microsemiconductor, Inc., Madison, NJ 07940, 201-377-9566 •• A-2083 

§ Philips ECG, North American Philips Co •• Williamsport, PA 17701, 717-323-4691 
................................................................. A·2118 

Rohm Corporation, Rohm Electronics Division, Anlioch, TN 37013, S15~S41-2020 
.... _ ............................................................ A-1742 

§ Sharp Electronics Corp., Microelectronics Grp., Camas, WA 98706, 206-834-2500 
...... ......... ............................................. Ao 1743-1745 

Aborn Electronics Inc, San Jose, CA 95131 ............................. 408-436-5444 
Advanced Hardware Archnectures, Inc., Moscow, 10 83843 ............. 208-683-8000 

§A E G Corporation, Somerville, NJ 08876-1269 ......................... 908-231-8491 
t Allied-Signal Aerospace Co .. Bendix Communications Div .. Towson, MD 21204 

· . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . . .. . . . . . . . . . . . . . .. . . . . . . . .. . . . . .. . . . . .. 410-583-4000 
t Applied Micro Circuits Corp., San Diego, CA 92121 ..................... 619-450-9333 

Array Microsyslems, Colorado Springs, CO 80906 ...................... 719-540-3842 
t AS.!. Microsysterns. Inc., (Formerly Andrich Systems. Inc.), Bohemia, NY 11716 

· . . . . . . . .. .. . . . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . .. . . . . . . . . . . . . . .. 516-589-5656 
§t AT&T MicroelectroniCs. Allentown, PA 18103 .................. 1-800-372-2447;ln Can.: 

1-800-553-2448 
Austria Mikro Systeme Internationa~ Unterpremstaetten, AUSTRIA A-8141 

.•.............•....•....•.• : ....................................... ~~~~ 
Avasem Corporation, San Jose, CA 95126 .............................. 408-297-1201 
Benchmarq Microelectronics. Inc.. Carrol~on, TX 75006 ................. 214-407-0011 

§Calmos Semiconductor, Inc, Kanata, OntariO, CANADA K2L Iva ......... 613-836-1014; 
800-267-7231 

§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087 .... 708-662-9200 
Cirrus Logic, Inc., Fremon~ CA 94538 ................................... 415-623-8300 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs "'-Rentals #-Value Added Reseller 



Integrated Circuits, Digital-3130 (Cont'd) 
§ Dallas Semiconductor. Dallas, TX 75067 ................................ 214-45(}()4()() 
tDensepac Microsystems, Inc., Garden Grove, CA 92641-1428 .••.••..•.. 714-898-0007; 

~IPS 
§ Distributor & Special Products, Thomson Consumer Electronics, Inc .• DapIford, NJ 0B096 

· . . . . . . . . . . . . . . .. . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 609-853-2525 
Ei North America, New York, NY 10021 ................................. 212-517-5822 

St Exar Corp., San Jose, CA 95161-9007 ......•.•••..•..•••...•..••••••.•. 408-732-7970 
§ Fujitsu Microelectronics Inc., Integrated Circui1s Division, San Jose, CA 95134 
_ .• • . . . . . . • . . . . . • . . . . . . • . • • . . • . . • . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. 408-922-9000 

§t Gould AM~ Gould, Pocatello, 10 83201 ...••••.......•.•......•..•.•...•. 208-23S-4690 
Gould Inc., Semiconductor Division, Pocatello, 10.83201 .•...•.••....••. 208-233-4690 

§t Harris Semiconductor. Melbourne, FL 32902 .•...............•.•..•...•. 305-724-7400 
t Hatt Inc., Irvine. CA 92718 ..............•••......•...••......•.••.•••.•. 714-659-8800 

§t Integrated Device Technology, Inc., Santa Clare, CA 95054-3090 ..•.... 408-727-6116 
IXYS Corp, San Jose, CA 95131-1109 .................................. 408-435-1900 
Japan Electronic Manufacturers Agency, Inc., Wilmette, IL 60091 ...•.... 708-251-3600 

§t LSI Logic Corp., Milpitas, CA 95035 ..................................... 408-433-8000 
t MCE Semiconductor. Inc., West Palm Beach, FL 33407 ... _.. . . . . . .•. . .. 407-845-2837 

§tMcGuirl< Electronics Co. Inc., Middleton, MA 01949 ...................... 617-933-3500 
§t Micral Semiconductor, Sunnyvale, CA 94086 .......•...•..•.....•........ 408-245-2500 
§tMlcrochip Technology Inc., Chandler,,,;z 85224 ......................... 602-963-7373 

§ Mite! Semiconductor Dlv. of MHei Corp, Kanata, On!., CANADA K2K 1 ~ 
• •••..•........•.........•......•........•..•.•................•....... 613-592-2122 

§ Mi1subishi EIctms. AmerIca, Inc., Elctm. DevlceGrp, Sunnyvale, CA 94086 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • 408-730-5900 

tModular Devices, Shirley, NY 11967 .................................... 516-345-3100 
§t Motorola Semiconductor Prods. Sector, Tempe, ,,;z 85264 •............. 602-244-6900 
§t National Semiconductor, Santa Clare, CA 95052 ........................ 408-721-2641 

§ Nee Electronics, Inc, Mountain VI6W, CA 94039 ..........•............. 415-960-6000 
§NTE Electronics, Inc., Bloomfield, NJ 07003 ............................. 201-748-5089 

§tOUAlCOMM, Inc., San Diego, CA 92121 ................................ 619-587-1121 
§t Rockwell Int'I:Semiconductor Products Division, Newport Beech, CA 92660 

· .......................................................... :. . . . . . . • . .. 714-833-4600 
§ Sanyo Semiconductor Corp., Allendale, NJ 07401 ......................• 201-825-8060 
§ Selko Instruments USA, Inc. Electronic Components, Torrance, CA 90505 

........................................ ;............................... 213-517-n70 
SGS-THOMSON Microelectronics, Inc., Carroltton, TX 75006 . . • . . . . . . . .. 214-461>-6000 
Siemens Components, Inc., Spacial Products Div., Iselin, NJ 08830 .. . . . . 201-321-3400 

§t Signetics Company, Sub. of North American Phifops, Sunnyvale, CA 94088-3409 
•... : ..................•............•..........•....•........•......... 408-991-2000 

§tSilicon General, Garden Grove, CA 92641 .............................. 714-898-8121 
Siltronics Ltd, Dover, MA 02030 ......•..........•.........•........•... 617-329-4068 

§tStandard Microsystems, Hauppauge, NY 11788 ........................ 516-273-3100 
t Stanford Tetecommunicatlons, Inc., Santa Clare, CA 95056 ............. 408-748-1010 

Systronix Inc., Sd Lake City, UT 64152-6396 ........................... 801-487-7412 
§tTeledyne Components, Mountain View, CA 94039-7267 ................ 415-988-9241 

Texas Instrs.,lnformaiion Technig. Grp, Dalles, TX 75380-9063 ......• 1-800-527-3500 
tThlrd DomaIn, Inc., Tucson,,,;z 85731-7568............................. 602-290-1820 
§ Toke AmerIca, Inc. Mt Prospect,. IL 60056 .............................. 708-297-0070 

§trRW LSI Products INC., La Jolla, CA 92038 ........•................... 619-457-1000 
t UnHed Technologies MicroelectronICs Center, UnHed Technologies Corp., Colorado 

Springs, CO 80907 ................................. 719-594-8000;HIOD-MIL-UTMC 
Verdure liktustries Inc, Omaha, NE 68124 .............................. 402-691-6300 

§tVLSI Technology, Inc, San Jose, CA 95131 ............................. 408-434-7673 
§tVfC, Incorporated, Control Data Corp., Bloomington, MN 55425 .........• 612-851-5200; 

800-882-2667 
§Westem DigHai Corp.,lrvine, CA 92718 ................................. 714-932-6000 

§t XIcor, Inc., Milpitas, CA 95035 ..... .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. . .. .. .. 408-432-8888 

Integrated Circuits, Digital, Surface Mount-3130 
Rohm Corporation, Room ElectroniCS Division, Antioch, TN 37013. 615-641-2020 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A'1742 
§Sharp Electronics Corp., Microeleclronics Grp., Cemas. WA 98706. 208-834-2500 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A'1743-1745 
Advanced Hardware ArchHectures, Inc., Moscow, ID 83843 ............. 208-883-6000 

t Applied Micro Circui1s Corp, San Diego, CA 92121 .........•........... 619-450-9333 
§t AT&T Microelectronics, Allentown, PA 18103 "................ 1-800-372-2447;ln Can.: 

1-600-553-2448 
Austria Mllcro Systeme Intemational, Unterpremstaetten, AUSTRIA A-6141 

•••..•................•......•....•.....•..••..............•........• (03136) 36 66-0 
Avasem Corporation, San Jose, CA 95126 .............................. 408-297-1201 

§Celmos Semiconductor, Inc., Kanata, Ontario, CANADA K2L W8 ......... 613-838-1014; 
800-267-7231 

Cirrus Logic, Inc., Fremont, CA 94538 ................................... 415-623-8300 
§ Dallas Semiconductor. Dalles, TX 75067 ................................ 214-450-0400 
t Densepec MIcrosystems, Inc, Garden Grove, CA 92641-1428 .•......... 714-898-0007; 

800-64-CHIPS 
§Fuji1su MicroelectronicS Inc.,lntegrated Circuits Division, San Jose, CA 95134 

.. • .. .. . .. .. . . . . . . . . .. • . .. .. .. .. . . .. . .. . . . . .. .. . . . . .. . . . .. . .. . .. .. .. ... 408-922-9000 
§t Gould AMI, Gould, Pocatello, 10 83201 .................................. 208-233-4690 
t Hott Inc., Irvine, CA 92718 ...... ;....................................... 714-859-8800 

§t Integrated Device Technology, Inc., Santa Clara, CA 95054-3090 ....... 408-727-6116 
IXYS Corp., San Jose, CA 95131-1109 .................................. 408-435-1900 

§t LSI Logic Corp, Milpitas, CA 95035 ..................................... 408-433-8000 
t MOE Semiconductor. Inc., West Palm Beach, FL 33407 ..•............•. 407-845-2837 
§ Microchip Technology Inc., Chandler,,,;z 85224 .•..•.................... 602-963-7373 
§ M~el. Semiconductor Div. of Mite! Corp., Kanata, On!., CANADA K2K 1 X3 

..•.....................•................•...........•.........•.....•. 613-592-2122 
§ Mi1subishi Elctms. America, Inc., EIctm. Device Grp.. Sunnyvale, CA 94086 

· . • . . . • • . • . . . • • • . . . • . . . . • . . • . . • . . . . . . . . . . • • • . . . . . . . . . . . . . • . . . • . . . . . . . . . 408-730-5900 
tModular Davices,Shlrley, NY 11967 .................................... 516-345-3100 

§tNatlonal Semiconductor, Santa Clara, CA 95052 ........................ 408-721-2641 
§ NEC Electronics, Inc., Mountain View, CA 94039 ••..............•..••.•. 415-960-6000 

§tOUAlCOMM, Inc., San Diego, CA 92121 ................................ 619-587-1121 
§ Rockwell Int'l:Semiconductor Products Division, Newport Beach, CA 92680 

· .•••. : •.••.••.•..••...•••..•.....• : . • . . . . . . • . • . • . . • . . . • . • . . . • . . . . . • . • . 714-833-4600 

§Sanyo Semiconductor Corp., Allendale, NJ 07401 ....................... 201-e25-8OBO 
Systronix Inc, Sd Lake City, UT 84152-8396 ........................... 801-487-7412 
Verdure Industries Inc., Omaha, NE 68124 .............................. 402-691-8300 

§tVTC,lncorporaIed, Control Data Corp, BlOOmington, MN 55425 •••.•..••• 612-851-5200; 
8OD-882-2867 

§Westem Digital Corp., Irvine, CA 92718 ................................. 714-932-6000 

Integrated Circuits, Gate Array, Surface Mount-3130 
§ Room Corporation, Rohm Electronics Dlvlelon, Antioch, TN 37013, 815-641-2020 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A'1742 
Sharp Electronics Corp.. MIcroetectronics Grp., Camas, WA 96708, 206-834-2500 

• • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • ... • • • • • • • •• A'1743-1745 
t Applied Micro Circui1s Corp, San Diego, CA 92121 •......•............. 619-450-9333 
t Almel Corporation, San Jose, CA 95131 .•...•...............•......•... 408-441-0311 

Austria Milcro Systeme International, Unterpremsteetten, AUSTRIA A-6141 
· . . . . . • . . • . . • . . • . . • . . . . . . . . . . . . . . . . . . . . . . •. . . . . . . • . . . . . . . . . . . . . . . . . . . (03136) 36 88-0 

Data Translation, Inc., 'Marlboro, MA 01752 ...•. . . . . . . . . • . . . . . . . . . . . . • . .• 508-481-3700 
§ Fuji1su Microelectronics Inc., Integrated Circui1s Division, San Jose, CA 95134 

· . .. .. . .. . . . .. . . .. . . .. . . .. .. .. .. . .. .. . .. .. . .. . . .. .. . . . .. . .. . . • . .. .. . ... 408-922-9000 
§t GE Microelectronics Center, GE Aerospac8, Research Triangle Perk, NC 2n09 

....................................................................... 919-549-3100 
t Gould AMI, Gould, Pocatello, ID 83201 .................................. 208-233-4690 
# Indiana Microelectronics Center Corp. for Science & Technology. Fort Wayne, IN 48825 

................................. : ..................................... 219-482-8200 
§t LSI Logic Corp, Milpitas, CA 95035 ..................................... 408-433-8000 

t MCE Semiconductor, Inc., west Palm Beach, FL 33407 .............•... 407-845-2837 
§ Mi1subishi Elctms. America, Inc., Elctm. Device Grp, Sunnyvale, CA 94086 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 408-730-5900 
§ Motorola Semiconductor Prods. Sector, Tempe, ,,;z 85264 .............. 602-244-6900 

§t National Semiconductor, Santa Clara, CA 95052 ........................ 408-721-2841 
§ NEC Electronics, Inc., Mountain View, CA 94039 ...........•............ 415-960-6000 

Optrex/Setori, Torrance, CA 90503 ..................................... 213-214-1791 
§ Sanyo Semiconductor Corp. Allendale, NJ 07401 •..•..............•.•.. 201-825-8060 

Silicon General, Garden Grove, CA 92641 .............................. 714-898-8121 
§t SoIHron Devices, Inc., Semiconductor Group, Riviera Beach, FL 33404-9978 

., . . . . . . . .. . .• . . . . . . . . •. . .. . .•..• . . . . .. ... . . . . . . .. . .. . .. 407-849-4311 ;800-888-8763 
§ Sony Component Products Co, Semiconductor Division, Cypress, CA 90630 

•......................•........•............•.........•......•....••.. 714-229-4197 
t United Technologies Microelectronics Center, UnHed Technologies Corp, Colorado 

Springs, CO 60907 ................................. 719-594-8000;1-6OD-ML-UTMC 
§tVLSI Technology, Inc. San Jose, CA 95131 ............................. 408-434-7673 

Integrated Circuits, Interface-3130 
Advanced Electronic Packaging, Huntington Beach. CA 92646. 714-989-1150 

................................................................. A"719 
American Microsemiconductor, Inc., Madison. NJ 07940. 201-377-9566 •• Ao2083 
Datef, Inc., Mansfield, MA 02048-1194. 508-339-3000 •••••••••••••••••• De1158 

§ PhilIps ECG. North American Philips Co., Williamsport, PA 17701. 717-323-4691 
•••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••••••• A'2118 

§ Sharp ElecIronics Corp.. Microelectronics Grp., Camas, WA 96706, 206-834-2500 
.. . .. • .. . .. • . .. . .. .. . . . .. .. .. . .. .. . . . .. .. • .. • .. . .. .. • .. • • ... A'1743-1745 

§ Adaptec, Inc, Milpitas, CA 95035 . . . . . . . . . ... . . . • . . . . . . • . . • . . . • . . . . . . . . . .. 408-945-8600 
t-Advanced Analog, Intech, Sente Clara, CA 95050 ....................... 408-968-2702 

Advanced Hardware Architectures, Inc., Moscow, 10 83843 ............. 208-883-8000 
§t Advanced Linear Devices, Inc. Sunnyvale, CA 94068-4806 ....•........ 408-720-8737 

A E G Corporation, Somerville, NJ 08876-1269 ......................... 908-231-8491 
§t Allegro MicroSyslems, Inc., formerly Sprague Semiconductor Grp., Worcester, MA 01605 

i . • • • • • . . . • • • • • • . . • • . • • • . • • • • • . . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 508-795-1300 
Analog Systems, Tucson,,,;z 85731-7389 .............................. 602-290-1818 

tApplied Micro CircuHs Corp., San Diego. CA 92121 ..................... 619-450-8333 
t A.S.I. Microsystems, Inc., (Formerly Andrich Systems, Inc), Bohemia, NY 11716 

· . . . . . . . • . . . . . . . . . . . . . . • . . . . . . . ... . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 516-589-5656 
Avasem Corporation, San Jose, CA 95126 .............................. 408-297-1201 

t Beckman Industrial Corp, Affitiate of Emerson Electric Co., Fullerton, CA 92635 
.•............................................ , . ••.... •.. . . .. . . .. . .. . .. 714-447-2300 

Benchmarq Microelectronics, Inc., Carrollton, TX 75006 ..•............. : 214-407-0011 
t Burr-Brown Corp., Tucson,,,;z 85734 ................................... 602-748-1111 

Cherry Semiconductor Corp, East Greenwich, RI 02818 ..•... . . .. . .. ..•. 401-885-3600 
Cirrus Logic, Inc., Fremont, CA 94538 ................................... 415-623-8300 
Data Translation, Inc. Marlboro, MA 01752 ... " .. . .. ... . . .. . . . . .. ... . . .. 508-481-3700 

§ Distributor & Special Products, Thomson 'Consumer Electronics, Inc., Deptford, NJ 08096 
· .. . .. . . . . .. .. .. . .. . .. . .. . . . .. .. . . .. . . . .. . .. . .. . .. .. .. .. . .. .. .. . . . . . . .. 609-853-2525 

§tEIantec, Inc., Milpitas, CA 95035 ......................... 408-945-1323;S0D-821-7429 
§tExar Corp., San Jose, CA 95161-9007 .................................. 408-732-7970 

§ Fuji1su Microelectronics Inc., Integrated Circui1s Division, San Jose, CA 95134 
.. .. .. . . . . . . .. .. . .. . .. . . . . . . . . . . . .. . . .. . . .. . . . . . .. .. .. .. . .. .. .. .. . .. . .. 408-922-9000 

§t Gould AMI, Gould, Pocatello, 10 83201 ..............•....•.. ;........... 208-23S-4690 
§ Gould Inc., Semiconductor Division, Pocatello, ID 83201 ................ 208-233-4690 

§tHarris Semiconductor, Melboume, FL 32902 ............................ 305-724-7400 
tHott Inc., Irvine, CA 92718 .............................................. 714-659-8800 

§t Integrated Device Technology, Inc. Sente Clara, CA 95054-3090 ....... 408-727-6116 
§ International Rectilier Corp, EI Segundo, CA 90245 ..................... 213-n2-2ooo 
§ IXYS Corp, San Jose, CA 95131-1109 .. .. . . . . . . . .. .. .. .. . .. .. . .. .. .. . .. 408-435-1900 

§t Unear Technology Corp, Milpitas, CA 95035............................ 408-432-1900 
t MOE Semiconductor, Inc., West Palm Beech, FL 33407 ........•......... 407-845-2837 

§t Micral Semiconductor, Sunnyvate, CA 94086 . . . . . . . . . • . . . . . . . . . . . . . . . . . . 408-245-2500 
§Microchip Technology Inc., Chandler,,,;z 85224 ......................... 602-963-7373 
§ MRel Semiconductor DiY. of Mitei Corp, Kanata, On!., CANADA K2K 1 X3 

..•..•........•......................•..•.............................• 613-592-2122 
§t Motorola Semiconductor Prods. Sector, Te"1l9. ,,;z 85284 •............. 602-244-6900 
§t National Semicond\lclor, Santa Clara, CA 95052 ........................ 408-721,2641 

Nee Electronics, Inc., Mountain View, CA 94039 ......................•• 415-960-6000 
§NTE Electronics, Inc, Bloomfield, NJ 07003 ............................. 201-748-5089 

§t Precision Monolithics Inc. Subsidiary of Bourns Inc, Santa Clare, CA 95052-BP20 
· . . . . .. . .. .. .. .. .. . .. . . . . . . . .. .. . .. • . . . . . .. .. • . .. . . . . .. . 408-727-1500;800-643-1515 

§-Product sold through distributors t-Product ~ts MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY Integrated Circuits, Linear, Surface Mount-3130 
§t Rockwell Int'I:Semiconductor Products Division, Newport Beach, CA 92660 

· . . .. . . . . . .. . .. . . . . . . . . . . . . . . .. . . . . . . .. . . . .. . . . . . . . . . . . . . . . . . .. . . . . . ... 714-833-4600 
Semtech Corpus Christi, Semtech Corporation,. Corpus Christi, TX 76410 

....................................................................... 512-289-0403 
SGS-THOMSON Microelectronics, Inc., Carrolnon, TX 75006 . . .. . .. . . . .. 214-466-6000 
Signal Processing Technologies. Colorado Springs, CO 80906 .......... 719-540-3900 

§tSilicon General, Garden Grove. CA 92641 .............................. 714-898-8121 
§t Siliconix, Inc., Santa Clara, CA 95054 .. ................................ 408-988-8000 

Sinronics Ltd., Dover, MA 02030 ........................................ 617-329-4068 
Simulex Corporation, Tustin, CA 92680 ................................. 714-730-1500 

t Sipex Corp., Custom Monolithic Prods. Div., Billerica, MA 01821 ......... 506-667-8700 
§tStandard Microsystems, Hauppauge. NY 11788 ........................ 516-273-3100 
§tTeledyne Components, Mountain View, CA 94039-7267 ................ 415-968-9241 

Texas Inslrs., Information Technlg. Grp., Dallas, TX 7538Q-9063 ....... 1-800-527-3500 
tThird Domein,lnc., Tucson, AZ 85731-7568 ............................. 602-290-1820 

Verdure Industries Inc" Omaha, NE 68124 .............................. 402-691-8300 
§t VLSI Technology, Inc., San Jose, CA 95131 ............................. 408-434-7673 
§tVTG,lncorporated, Control Data Corp., Bloomington, MN 55425 .......... 612-851-5200; 

800-882-2667 
§Western Digital Corp., Irvine, CA 92718 .................................. 714-932-6000 

Integrated Circuits, Interface, Surface Mount-3130 
§ Sharp Electronics Corp., Microelectronics Grp., Camas, WA 98706, 206-834-2500 

......................... . ....... ••••.•••••.•••••• . ....... •• A-1743-1745 
t Advanced Analog, Intech, Santa Clara, CA 95050 ....................... 408-988-2702 

Advanced Hardware Architectures, Inc., Moscow, 10 83643 ............. 208-883-8000 
§t Advanced Linear Devices, Inc., Sunnyvale. CA 94086-4606 ............. 408-720-8737 
§t Allegro MicroSystems, Inc" formerly Sprague Semiconductor Grp., Worcester, MA 01605 

........................................................ : .............. 508-795-1300 
t Applied Micro Circuits Corp., San Diego, CA 92121 ..................... 619-450-9333 

Avasem Corporation, San Jose. CA 95126 .............................. 408-297-1201 
t Beckman Industrial Corp., Affiliate of Emerson Electric Co., Fullerton, CA 92635 

....................................................................... 714-447-2300 
Cherry Semiconductor Corp, East Greenwich, RI 02818 ......... . . . . . . .. 401-885-3600 
Cirrus Logic, Inc., Fremont, CA 94538 ............. .. .. . .. .. .. .. .. .. .. ... 415-623-8300 

§ Fujitsu Microelectronics Inc., Integrated Circuits Division, San Jose. CA 95134 
.. .. .. .. .. .. .. .. .. .. .. .. .. . .. . . .. .... ....................... 408-922-9000 

§t Gould AMI, Gould, Pocatello, ID 83201 ... .............................. 208-233-4690 
t Hon Inc., Irvine, CA 92718 .................................... 714-859-8800 

§t Integrated Osvice Technology, Inc" Santa Clara, CA 95054-3090 ....... 408-727-6'116 
§ Linear Technology Corp., Milpitas, CA 95035 ............................ 408-432-1900 
t MCE Semiconductor, Inc.. West Palm Beach, FL 33407 ................. 407-645-2837 
§ Mitel Semiconductor DiY. of Mitel Corp., Kanata, Ont, CANADA K2K 1 X3 

....................................................................... 613-592-2122 
§t National Semiconductor, Santa Clara, CA 95052 ......................... 488-721-2641 

NEC Electronics, Inc., Mountain View, CA 94039 ........................ 415-960-6000 
§t Precision Monolithics Inc. Subsidiary of Bourns Inc.. Santa Clara, CA 95052-8020 

........................................................ 406-727-1500;800-643-1515 
Signal Processing Technologies, Colorado Springs, CO 80906 . . . . . . . . .. 719-540-3900 
Silicon Genera~ Garden Grove, CA 92641 .............................. 714-898-8121 
Simulex Corporation, Tustin, CA 92680 ................................. 714-730-1500 

§t Teledyne Components, Mountain View, CA 94039--7267 ................ 415-968-9241 
Verdure Industries Inc., Omaha, NE 68124 .............................. 402-691-8300 

§tVLSI Technology, Inc., San Jose, CA 95131 ............................. 408-434-7673 
§tVTC, Incorporated Control Data Corp, Bloomington, MN 55425 .......... 612-851-5200; 

800-882-2667 

integrated Circuits, Linear-3130 
American Microsemiconduclor, Inc., Madison, NJ 07940, 201-3n-9566 .. A-2083 

t Apex Microtechnology Corp., Tucson, AZ 85741, 602-742-8600 .•.•.•••. 0-1005 
§ Philips ECG, North American Philips Co., Williamsport, PA 1nOl, 717-323-4691 

................................................................. A-2118 
§ Rohm Corporation, Rohm Electronics Division, Antioch, TN 37013, 615-641-2020 

................................................................. A-1742 
§ Sharp ElectroniCS Corp., Microelectronics Grp., Camas, WA 98706, 206-834-2500 

.................................................. ........ .• A-1743-1745 
Aborn Electronics Inc" San Jose, CA 95131 ............................. 408-438-5444 
Advanced Analog. Intech, Santa Clara, CA 95050 ....................... 408-988-2702 

§t Advanced Linear Osvices, Inc" Sunnyvale, CA 94086-4606 ............. 408-720-8737 
§A E G Corporation, Somerville, NJ 08878-1269 ......................... 908-231-6491 
§A E G Corporation, Telefunken Semiconductors Div., Somerville. NJ 08876-1269 

..............•........................................................ 201-231-8300 
§ Allegro MlcroSystems, Inc" formerly Sprague Semiconductor Grp., Worcester, MA 01605 

· . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . . . .. . . . .. . . . . .. . . . . . . . . . . . . . . . . . . .. 508-795-1300 
tAnalog Osvices, Inc., Norwood, MA02062-9106 ........................ 617-329-4700 
t Analog Systems, Tucson, AZ 85731-7389 .............................. 602-290-1818 
t A.SI. Microsystems. Inc" (Formerly Andrich Systems, Inc.), Bohemia, NY 11716 

· . . . . . . . . . .. . . . . . . . . . .. . . . . . . .. . .. . . . . . . . . . . . . . . . ... . . . . . .. . . .. . . . . . . .. 516-589-5656 
§AT&T Microelectronics, Allentown, PA 18103 .................. 1-800-372-2447;ln Can.: 

1-800-553-2448 
§t Avantak, Inc" Milpitas, CA 95035-7492 .................................. 408-432-3080 

Avasem Corporation, San Jose, CA 95126 .............................. 408-297-1201 
t Beckman Industrial Corp., AHiliate of Emerson Electric Co., Fullerton, CA 92635 

....................................................................... 714-447-2300 
t Burr-Brown Corp., Tucson, AZ 85734 ................................... 602-746-1111 
§ Calmas Semiconductor, Inc., Kanata, Ontario, CANADA K2L 1V8 ........ 613-836-1014; 

800-267-7231 
§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087 .... 706-662-9200 

Cherry Semiconductor Corp, East Greenwich, RI 02818 ................. 401-885-3600 
t Ostel. Inc., Mansfield, MA 02048-1194 .................................. 508-339-3000 
§ Distributor & Special Products, Thomson Consumer Electronics, Inc., Deptford, NJ 08096 

· . . . . . .. . . . . . . . .. .. . . . . . . . . . . . . . . . .. . . .. . . .. . . . . . . . . . . . . . .. . . . . . . . . . . .. 609-853-2525 
EG&G Reticon, Div. of EG&G, Sunnyvale, CA 94086-4197 .............. 408-738-4266 
Ei North America, New York, NY 10021 ................................. 212-517-5622 

§t Elantec, Inc., Milpitas, CA 95035 ......................... 408-945-1323;8OQ-821-7429 
Eletech Electronics, Inc., Anaheim, CA 92805 ........................... 714-385-1707 

§t Exar Corp" San Jose, CA 95161-9007 .................................. 408-732-7970 
§ Fujitsu Microelectronics Inc., Integrated Circuils Division, San Jose, CA 95134 

· . . . . . . . . . .. .. . . . . . . . . .. . . . . . . . . .. .. . .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-922-9000 
Gennum Corporation, Linear Technology Inc., Burlington, ON, CANADA L7R 3Y3 

· . . . . .. . . . .. . . . . . . . . . . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. 800-263·9353;416-632-2996 
§t Gould AMI, Gould, Pocatello, 10 83201 .................................. 208-233-4690 

§ Gould Inc., Semiconductor Division, Pocatello, 10 83201 ................ 208-233-4690 
§t Harris Semiconductor, Melboume, Fl32902 ............. ............ . 305-724-7400 

t Han Inc., Irvine, t;A 92/18 .............................................. 714-859-8800 
t Hughes Microelectronic Circuits Division, Newport Beach, CA 92658-8903 

..................... ................................................. 714-759-2952 
§t Integrated Device Technology, Inc., Santa Clara, CA 95054-3090 ....... 408-727-6116 

IXYS Corp., San Jose, CA 95131-1109 .................................. 408-435-1900 
§t Linear Technology Corp., Milpitas, CA 95035 . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-432-1900 

t MCE Semiconductor, Inc" West Palm Beach, FL 33407 ................. 407-645-2837 
§t McGuirk Electronics Co. Inc, Middleton, MA 01949 . " .. . .. . .. . . .. . . . . . .. 617-933-3500 

§ Milel Semiconductor Div. of Mitel Corp., Kanata, Ont, CANADA K2K 1 X3 
............................................... ............. 613-592-2122 

§ Mitsubishi Elctrns. America, Inc., Elctm. Osvice Grp" Sunnyvale, CA 94086 
.. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . .. . . . .. . .. . . . . . . . .. 408-730-5900 

tModular Osvices, Shirley, NY 11967 .................................... 516-345-3100 
§t Motorola Semiconductor Prods. Sector, Tempe. AZ 85264 .............. 602-244-6900 
§t National Semiconductor, Santa Clara, CA 95052 ........................ 408-721-2641 

NEC Electronics, Inc., Mountain View, CA 94039 ........................ 415-960-6000 
§ NTE Electronics, Inc., Bloomfield, NJ 07003 ............................. 201-748-5089 

§t Precision Monolithics Inc. Subsidiary of Bourns Inc" Santa Clara, CA 95052-8020 
........................................................ 408-727-15OO;8OQ-643-1515 

§t Raytheon Semiconductor, Mountain View, CA 94043 ................... 415-966-7639 
§ Sanyo Semiconductor Corp., Allendale, NJ 07401 ....................... 201-825-8080 
t Semtech Corpus Christi, Semtech Corporation, Corpus Christi, TX 76410 

.. . . . . . . . . . . .. . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 512-289-0403 
SGS-THOMSON Microelectronics, Inc., CarrolKon, TX 75006 ............ 214-466-6000 
Siemens Components, Inc., Special Products Div" Iselin, NJ OBB30 ...... 201-321-3400 

§t Signetics Company, Sub. of North American Philips, Sunnyvale, CA 94088-3409 
· . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . .. 408-991-2000 

§tSilicon General, Garden Grove, CA 92641 .............................. 714-898-8121 
§t Siliconix, Inc., Santa Clara, CA 95054 ................................... 408-988-8000 

SiRronics lid., Dover, MA 02030 ....... .'................................ 617-329-4068 
t Sipe. Corp., Custom Monol~hic Prods. Div" Billerica, MA 01821 ... "..... 506-667-8700 

§t Solitron Devices, Inc., Semiconductor Group, Riviera Beach, FL 33404-9978 
· . ... . . . . . . . .. . . .. ... .. . . . . . . . . .. . . . .. . . . ... . . . . .. . . . . .. 407-648-4311 ;600-888-8763 

§t Standard Microsystems, Hauppauge, NY 11788 ........................ 516-273-3100 
§t Teledyne Components, Mountain View, CA 94039-7267 ................ 415-968-9241 

Texas Instrs., Information Technlg. Grp., Dallas, TX 7538Q-9063 ....... 1-600-527-3500 
tThird Domain, Inc., Tucson, AZ 85731-7568 ............................. 602-290-1820 
§ Toka America, Inc" Mt Prospect" IL 60056 ... . .. .. .. .. .. . .. .. .. .. ... .... 708-297-0070 

§t Unilrode Corp" Watertown, MA 02172 .................................. 617-926-0404 
§tVTC, Incorporated, Control Data Corp., Bloomington, MN 55425 .......... 6·12-851-5200; 

8O(}-882-2687 
§t Xicor, Inc., Milp~as, CA 95035 ...... , . .. ... .. .. .. . .. .. .. . .. . .. .. .... .. ... 408-432-8888 

Integrated Circuits, Linear, Surface Mount-3130 
§ Room Corpontion, Room Electronics Division, Antioch, TN 37013, 615-641-2020 

................................................................. A-1742 
§ Sherp Electronics Corp., Microelectronics Grp., Camas, WA 98706, 206-834-2500 

.•....•.....••....•.•.•.•.•.•••••...••••.•.•••...••...•.••.. Ao1743-1745 
§t Advanced Linear Osvices, Inc" Sunnyvale, CA 94088-4606 ..•.......... 408-720-8737 
§Allegro MicroSystems,lnc" formerly Sprague Semiconductor Grp., Worcester, MA 01605 

· . . . . .. . . . . . . . . . .. . . . . . . .. . . . . . . . . .. . . . . .. . .. . . . . . . . . . . . . .. . . . . .. . . . . .. 508-795-1300 
Analog Osvices, Inc., Norwood. MA 02062-9106 ........................ 617-329-4700 

§AT&T Microelectronics, Allantown, PA 18103 .................. 1-900-372-2447;ln Can: 
1-800-553-2448 

§t Avantak, Inc.. Milpitas, CA 95035-7492 ................... . . . . . . . . . . . . . .. 408-432-3080 
Avasern Corporation, San Jose, CA 95126 .............................. 408-297-1201 

t Beckman Industrial Corp., Affiliate of Emerson Electric Co" Fullerton, CA 92635 
· ........... '" ............................................ : . . . . . . . . . .. 714-447-2300 

Cherry Semiconductor Corp, East Greenwich, RI 02818 . . . . . . . . . . . . . . . .. 401-885-3600 
§t Comlinear Corp" Fort Collins, CO 80525 ............ :................... 303-226-0500 

Custom Linear Inc" Sunnyvale, CA 94086-3832 . . . . . . . . . . . . . . . . . . . . . . . .. 408-749-9933 
§t Elantec, Inc., Milpitas, CA 95035 ......................... 408-945-1323;80Q-821-7429 

§ Fujitsu Microelectronics Inc., Integrated Circuits Division, San Jose, CA 95134 
· . . . .. . . .. . . . . . . . . . . . . . . .. . . . .. . . . . . .. . . . . . . . . . . .. .. .. . .. . . . .. . . . . . . . .. 408-922-9000 

Gennum Corporation, Linear Technology Inc" Burlington, ON, CANADA L7R 3Y3 
· . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8OQ-263-9353;416-632-2996 

§t Gould AMI, Gould, Pocatello, 10 83201 .................................. 208-233-4690 
tHoR Inc., Irvine, CA 92716 .............................................. 714-859-8800 

§t Integrated Osvice Technology, Inc., Santa Clare. CA 95054-3090 ....... 408-727-6116 
§ Linear Technology Corp., Milpitas, CA 95035 ............................ 408-432-1900 
t MCE Semiconductor, Inc., West Palm Beach, FL 33407 ................. 407-845-2837 
§ Mitel Semiconductor Div. of Mitel Corp., Kanata, Ont, CANADA K2K 1 X3 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 613-592-2122 
§ Mitsubishi Elctms. America, Inc., Elctm. Osvice Grp., Sunnyvale, CA 94086 

· . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 40!l-73(}-5900 
§t Motorola Semiconductor Prods. Sector, Tempe, AZ 85264 .............. 602-244-6900 
§t National Semiconductor, Santa Clara, CA 95052 ........................ 408-721-2641 

NEC ElectroniCS, Inc., Mountain View, CA 94039 ........................ 415-960-6000 
§t Precision Monollthics Inc. Subsidiary of Bourns Inc., Santa Clara, CA 95052-8020 

........................................................ 408-727-'1500;800-643-1515 
§Sanyo Semiconductor Corli, Allendale. NJ 07401 ....................... 201-825-8090 

Silicon General, Garden Grove, CA 92641 .............................. 714-898-8121 
§t Solitron Osvices, Inc., Semiconductor Group. Riviera Beach, FL 33404-9978 

· .............. ,.. . . . . . . . .. . . . ..... .. .. .. . .. . . . . . . ... ... 407-648-4311 ;8OQ-888-8783 
§tTeledyne Components, Mountain View, CA 94039-7267 ................ 415-988-924t 

§ Toka America, Inc., Mt Prospect. IL 60056 ...... .. ..... ..... .. .. ... .. ... 708-297-0070 
§tVTC, Incorporated, Control Data Corp, Bloomington, MN 55425 .......... 612-851-5200; 

800-882-2667 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs 1>-Rentals #-Value Added Reseller 



Integrated Circuits; Unear-3130 (Cont'd) 
St Xlcor'. Inc., Milpitas, CA 95035 ........................................... 40&432-8888.. 

Integrated Circuits, Logic, Surface Mount·3130 
S SIwp EIectronIca Corp., MIcnIeIecIronIc Grp.. eam.. WA lIII708. 206-634-2500 

•••••••••••••••••••••••••••••••••••••••••••• " •• • •• • • • • •• • •• A·1743-1745 
t AppIed MIcro Circuits Corp., San Diego, CA 92121 ..................... 619-450-9333 
SAT&T MIcroaIecIronIcs, Allentown, PA 18103 .................. 1-800-372-2447;111 Can: 

1-1100-553-2448 
A_ CorporatIon, San Jose, CA 95126 ..•........................... 40&-297-1201 

tDansepac MIcroayaIeme, Inc., Garden Grove, CA 92641-1428 ........... 714-898-0007; 
IIOIHI4-CHIPS 

St Gould AM~ Gould, Pocatello, ID 83201 .................................. 208-233-4690 
tHoit Inc., irvine, CA 92718 .............................................. 714-859-8800 

St Integrated Device Technology, Inc., Santa Clara, CA 95054-3090 ...•... 40&-727-6116 
§t LSI logic Corp., MIlpitas, CA 95035 ..................................... 408-433-8000 

§MiaochIp Technology Inc., ChandIer,I\Z 85224......................... 602-963-7373 
§ MItsubIshi EIcImS. America, Inc., ElcIm. Device Grp., Sunnyvale, CA 94086 

..•......•..•........•.••...•. .•..•...•. •..•.. .. .••.... . .•.... ......... 40&-730-5900 
§t Motorola Semiconductor Prods. Sector, T8II1Ifl, I\Z 85264 .....••..•..•. 602-244-8900 
§tNatlonal Semiconductor, Santa Clara, CA 95052 ........................ 40IH21-2641 

NEC EIacIronIcs, Inc., Mountain v_, CA 94039 ........................ 415-960-6000 
§ Sanyo SemiconducIar Corp., Allendale, NJ 07401 ..... ,................. 201-825-8080 

st VTC, InoorporaIed, Con1rOl Data Corp., Bloomington, MN 55425 .......... 612-651-5200; 
~2667 

Integrated Circuits, LogiC, Programmable·3130 
Advanced E~ PackagIng, Huntington Beech, CA 921146, 714-9811-1150 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A-1719 
§t Aclel Corporation, Sunnyvale, CA 94086 ................................ 401H39-1010 

Advanced Hardware Architectures, Inc., Moscow, 10 83643 ...... : .... :. 208-883-8000 
Applied Cornponen18, AC Interlace, Rancho Santa MIMgarita, CA 92688 

•..•.....•. ..•......•.......•. . .. ....••. ...••...... ..••..... ... .. . .. ... 714-658-9488 
§tAlmeICorporatlon,SanJose,CA95131 ................................ 408-441-0311 

Austria Mikro Sysleme International, Unterpramstaette AUSTRIA A-8141 
;.................................................................... (03136) 36 66-0 

tDansepac MIcroayaIeme, Inc., Garden Grove, CA 92641-1428 ........... 714-898-0007; 
IIOIHI4-CHIPS 

§t Gould AM~ Gould, Pocatello, 10 83201 ............................ .... .. . 208-233-4690 
"Indiana MicroelaclronlCs Center Corp. for Science & Technology, Fort Wayne, IN 46825 

· ............................................ , . . . . . . . . . . . • . . .. . .. . . . . . . 219-482-6200 
§ Prologic Systems. Broomfield, 00 80020 ............................... 303-46()O()103 

§t Siglatic:s Company, Sub. of North American Phllips, Sunnyvale. CA 94088-3409 
.. . . .. . • . • . .. • . • . . . . • . . • . .. . .. . . . . . . . . . . . . . . . . . .. . . .. . • . . .. . .. . • . . . . . .. 408-991-2000 

Integrated Circuits, M8mory·3130 . 
Advanced E/ecIronIc PllCkaglng, Huntington Beech, CA 92641, 714-9811-1150 

••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••• A·1719 
Arnerlcen MI_IConductor, Inc., MeclIson, NJ 07940, 201-377-j1566 •• A.2083 
EpemI ArnerIce Inc., Component Sa ... Dept., Tommce, CA 90503, 213-787-6300 

............................................................ A·1381,1383 
§ PhlIIpe ECG, North AmerIcan PhlIIpa Co., WlIIIamIIport, PA 17701, 717-323-4681 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·2118 
§ Rohm CorpomIon, Rohm EIecIronIcIIDIvIeIon, AnIIoch, T1'137013, 615-641-2020 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·1742 
§ SIIIIIp EIac:IronIca Corp., MIcroeIeclronlcll Grp., Cemu, WA 96706. 206-634-2500 

• • • • • •• ••• •• • • • • • • • • • • • • • • • ••• • • • • • • • • • • • • • • • • • • • • • •• • • • • • •• A·1743-1745 
t A.S.L Microsystems, Inc., (Formerly Andrich Systems. Inc.), Bohemia, NY 11716 

....................................................................... 516-~5656 
§ AT&T MicroeIacIronics, Allentown, PA 18103 ..............•... 1-800-372-2447;111 Can.: 

1-800-553-2448 
§t Almel CorporatIon, San Jose, CA 95131 ................................ 408-441-0311 

Austria Mlkro Systerne InIemaIionaI, Unterpremstaetta AUSTRIA A-6141 
.. .. ... .. .... .. .... .. .. . .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .... .. ... (03136) 36 66-0 

Avasam CorporatIon, San Jose, CA 95126 .............................. 40&-297-1201 
Benchmarq MICroeIaclronica, Inc., CarroII1on, TX 75006 ................. 214-407-0011 

§ Dallas Semiconductor, Daliaa, TX 75067 ........................ .. .. .. .. 214-450-0400 
tDansepac MIcrosysterns, Inc., Garden Grove, CA 92641-1426 ........... 714-898-0007; 

800-64-CHIPS 
§ DIstributor & Spacial Products, Thomson Consumer Electronics, Inc.. DepIford, NJ 08096 

• • . . • • • •• . . • • • • • •. • . • • • • • . . . • • • • •• . • • • • • • • • . • •• . • • . • • . . • . . • • • • •• • • . . • . • 609-853-2525 
§t Exer MIcroeIacIronic Rohm Corporation, San Jose, CA 95131 ......... 408-432-0500 

§ Fujitsu MicroeIacIronics Inc., Integrated Circuits DIvision, San Jose, CA 95134 
· • . • . • • . • . .. • • • • . • . . • • • . . . . • • • . . . . . • • • . • . . . . . .. . • . . . • . . • . . • . • .. . . . • . • .. 406-922-9000 

§t Gould AMI, Gould, Pocatello, 10 83201 .................................. 208-233-4690 
§t HarrIs Seniconductor, Melbourne, Fl32902 ............................ 305-724-7400 
§t Inmos Corp., Colorado Springs, 00 80935 •....•.••..••••.•. , 719-630-4000 (ext 4357) 
§t Integrated Device Technology, Inc., Santa Claia, CA 95054-3090 .•..... 40&-727-6116 

IntemaIIonaIMicroeIacIronica.Ar1Ington. TX 76003 ...................... 817-561-2244 
§t LSI Lo9c Corp., Milpitas, CA 95035 ..................................... 408-433-8000 

Mernoty )(,Inc., San DIego. CA 92123................................... 619-292-1151 
t Mlcrel Semiconductor, Sunnyvale, CA 94086 .. .. . .. .. .. .. .. .. .. . .. .. .... 40&-245-2500 

§t Microchlp Technology Inc., ChandI8r,l\Z 95224 .... . .. ..... •.. .... .. .... 602-963-7373 '. 
§t MIcron Technology, lric., IIoise, 10 83708 ............................... 208-386-3900. 

§ Mltsublahi Ek:tmS. America, Inc., Ek:Im. Device Grp., Sumyvale, CA 94086 
· . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . .. . 406-730-5900 

tModular Devices, Shirley, NY 11987 .................................... 516-345-3100 
§t Mosaic Semiconductor Inc., ~Iex Inc., San DIego. CA 92121 .......... 619-271-4565 

§ Motorola Semiconductor Prods. Sector, T8II1Ifl, I\Z 85264 .....•........ 602-244-6900 
§ Mouser EIacIronIcs, MansIIeId, TX 76063 ............................... ~73 

§t NatIonal Semiconductor,Santa Clara, CA 95052 ........................ 40&-721-2841 
§ Nee EIacIronica, Inc., Mountain View, CA 94039 ......................... 415-980-6000 
§ NTE Electronics, Inc., Bloomfield, NJ 07003 .......................•..... 201-746-5089 

OpIrex/Satori, Torrancs, CA 90503 ..................................... 213-214-1791 
§ProIogIo Systems. Broomfield, 00 80020 ............................... 303-480-0103 

RemIron Corp., Colo. SprIngs, 00 80921 ..................... 719-481-7000;8OO-FRAM 
§tRaylheon Seniconductor, Mountain VIew, CA 94043 ................... 415-986-7839 

PRODUCT INDEX & DIRECTORY 
§Sanyo Semiconductor Corp., Allendale, NJ 07401 ....................... 201-1126-80lI0 

§t SEEQ Technology, San Jose, CA 95131 ............... 408-432-7400;1-800-333-7708 
Selko 1nstrurnen1S USA, Inc. EIacIronIc ComponentS, Torrance, CA 90505 

............................................ ~.......................... 213-517-7770 
SGS-THOMSON MicroeIacIronica, Inc., CerroII1on, TX 75006 •......••... 2140466-6000 
Siemens Components, Inc., Spacial, Products DiY. Iselin, NJ 08830 •..•.• 201-321-3400 

§t Signelics Con1lanY, Sub. of North American PhIlips, Sunnyvale, CA 94066-3409 
........ ....... .............. ......... ................................. 408-991-2000 

§t Simtek Corp., Colorado Springs, 00 80920 ••.•......••.....•......•••.. 719-531-9444 
§ Sony Component Products Co, Semiconductor DIvIsion, Cypress, CA 90830 

....................................................................... 714-229-4197 
§tStandard Mlcrosystems. Hauppauge, NY 11788 ........................ 516-273-3100 

Texas Insfrs., lnfonnaIion Technlg. Grp., Daliaa, TX 75380-9083 ....... 1-600-527-3500 
tThlrd Domail\ Inc., Tucson, I\Z 85731-7588 ............................. 602-290-1820 
t United Technologies Microelectronics Center, United Tachi1ologies Corp., C9Iorado 

Springs, 00 80907 ................................. 719-594-8OOO;1-8OO-M1L-uTMC 
§tVLSI Technology, Inc., S8'1 Jose, CA 95131 ............................. 408-434-7673 
§tWaIerScaIe IntegaIIon, Inc., FremonI, CA 94536 ... 415-856-5400;800-451-5970 (USA) 
§tXlcor,1nc.. Milpitas, CA 95035 ........................................... 408-432-88IIII 

Integrated Circuits, Microprocessor·3130 
AeroIIex Leboratoriee Inc.. ARX. Inc ...... lnvIew. NY 11803, 51Il-694-6700 

•••••••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••• A·1721 
AmerIcen Mlcroeerniconductor. Inc,. Mlldieon, NJ 07940. 201-377-9588 •• A.2083 
Epaon ArnerIce Inc.. Component Sa ... DepL, T_. CA 90503. 213-787-8300 

..••••..•••..•...•..•...•••.•....•.•.•..•.••••.••••••••••••.••••• "·1381 
§ PhIlips ECG, North ArnerIcen PhiUps Co.. WlIlIerneport, PA 17701. 717-323-4881 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·2119 
Rohm Corporation. Rohm EIecIroniCS Dlvllllon. Antioch. TN 37013. 615-641-2020 

•••••••.••••••••••••••••••••••••••••••••••••••••••.•••••••••••••• A·1742 
§ SIIIIIp EIec:IronIca Corp., MIcroelectronics Grp.. eam., WA 96708. 206-83402500 

. •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·1743-1745 
t Analog Devices, Inc., Norwood, MA 02082-9106 ........................ 617-329-4700 

Array 'Microsystems, Colorado Springs, 00 80906 .....•................ 719-540-3642 
§tC81mos SernIconducIor,lnc., Kanata, Ontario, CANADA K2L W8 ......... 613-836-1014; 

800-267-7231 
§ Dallas Semiconductor, Dallas, TX 75067 ................................ 214-450-0400 

Data Translation, Inc., Marlboro, MA 01752 .. .. .. .. .. .. . .. .. .. .. ... . .. .. . 506-481-3700 
§ Oisbibulor & SpacIal Products, Thomson Conllllll* Electronics, Inc., Dep\ford,NJ 08096 

• ............................................... , . . . . . .. . .. . . • • . • . . • • . • 809-853-2525 
§ Fujitsu MicroeIacIronic Inc., Integrated CIrcuits DIvision, San Jose, CA 95134 

· . • . . . • . . • . . .. . . • . . . . . . . . .. . . . . . • . • . . . . • . . • . . • . •• . . . . . .. . .. . .. . . • . • • . . . 406-922-9000 
Gould Inc., Semiconductor Division, Pocatello, 10 83201 ......•......... 208-233-4690 

§t Harris Semiconductor, MeI:loume, Fl32902 ............................ 305-724-7400 
St Inmos Corp., Colorado Springs, 00 80935 ••••..••••••..••••• 719-630-4000 (ext 4357) 
§t Integrated Device Technology, Inc., SanIa Clara, CA 95054-3090 ....... 40&-727-6116 

Intergraph Corp., Advanced Processor Division, Palo Alto, CA 94303 .... 415-494-6800 
International Microelactronics, Arlingtol\ TX 76003 ...................... 817-561-2244 

§t LSI Logic Corp., Milpitas, CA 95035 ..................................... 408-433-8000 
§t Microchlp Technology Inc., Chandler,l\Z 95224 ..•...•. .. ....... .....•.. 602-963-7373 

§ Milsubishl EIcIms. America, Inc., EIctm Device Grp., Sunnyvale, CA 94086 
.............. :. ... .•. .. ........ ... ....•.....•.... ... .•....... ........• 406-730-5900 

§t Mo1orola Semiconductor Prods. Sector, T8II1Ifl, I\Z 85264 .............. 602-244-6900 
§ Mouser Electronics, Mansfield, TX 76083 ............................... ~73 

§t National Semiconductor, SanIa Clara, CA 95052 ........................ 40&-721-2841 
§ NEe Electronics, Inc., Mountain View, CA 94039 ........................ 415-96(Hl()()() 
§ NTE Electronics, Inc., BloomIiaId, NJ 07003 •.....•...•.....•...•.•... , . . 201-746-5089 

Rockwell Int'I:Semiconductor Products DIvision, Newport Beach, CA 92660 
• . . . • . .. . .. . . • • • • • . .. . . . . . . • . • . • • • • . • . • • • • • • . • • • • . . . . • • • . . • . • • • • .. • . • • . 714-833--UlOO 

§Senyo Semiconductor Corp., Allendale, NJ 07401 ....................... 201-625-8080 
SGS-THOMSON Mleroelaclronics, Inc., Carrollton, TX 7500fl .........•.. 2140466-6000 
Siemens Components, Inc., SpacIal Products DiY. Iselin, NJ 08830 .. . ... 201-321-3400 

§t Signelics Company. Sub. of North AmerIcan PhlHps, Suilnyvale, CA 94066-3409 
... .. . .......... ...... . .. ... . . ... .. ..........••..................•. .. .. 40&-991-2000 

§t Standard Mic~ .. Hauppauge, NY 11788 ........................ 516-273-3100 
Texas Instrs., InIOrmaIion Technlg. Grp., DaIIaa, TX 75380-9083 ....... 1-600-527-3500 

t United Technologies MicroeIacIronic Center, United Technologies Corp., Colorado 
Springs, 00 80907 ................................. 719-594-8000;I-8OO-MIL-UlMC 

§ VLSI Technology, Inc., San Jose, CA 95131 ........... :................. 408-434-7873 
§tWalerScale IntegaIIon, Inc., FremonI, CA 94536 ..• 415-656-5400',800-451-5970 (USA) 

§ Wellek Corp., Sunnyvale, CA 94086 •.....•.••.....•....•.......•......• ; 40&-736-6400 
§ Westem DIgItal Corp., Irvine, CA 92718 ................................. 714-932-6000 

Integrated Circuits, Microprocessor, Surface Mount-3130 
Epaon ArnerIce Inc., Component Sa ... Dept.. Tonance. CA 90503. 213-787-8300 

................................................................. A·1381 
§ Sherp EIacIronics Corp., Microeleclronlcs Grp.. eam.. WA 96706. 206-834-2500 

• ••• • • • •• • • • • •• ••• • • ••••• • •••• •• •• • • • • • • • •• • • • • •• • • • • • • • • • •• A·1743-1745 
§C8Imos Semiconductor, Inc., Kanafa, Ontario, CANADA K2L,W8 .... ' ..... 613-836-1014; 

800-267-7231 
§DaIIas Semiconductor, Daliaa, TX 75087 ................................ 214-450-0400 

Data Translation, Inc., Marlboro, MA 01752.............................. 506-481-3700 
§ Fujitsu MicroeIactronlCs Inc., Integraled Circuits DIvision, S8'1 Jose, CA 95134 

· . . . • . . . . . . . . • . . . . . . . • . .. . . • . . . . . . . . • . . .. . . . . . . . . • . . . . . . . . . . . . . . . • . . . .. 40&-922-9000 
§t Integrated DevICs Technology, Inc., Santa Clara, CA 95054-3090 .•...•. 40&-727-6116 

Intergraph Corp., Advanced Processor Division, Palo Alto, CA 94303 ..•. 415-494-6800 
§t LSI logic Corp., Milpitas, CA 95035 ..................................... 408-433-8000 
§t Microchip Technology Inc., Chandlar,l\Z 85224 ...................... ,.. 602-963-7373 

§ MiIsubishi EIc\ms. America, Inc., EIcIm. Device Grp., Sunnyvale, CA 94086 
..............................................•.....•......•...... ;.... 406-730-5900 

§t National Semiconductor, Santa Clara, CA 95052 ........................ 406-721-2841 
§ NEe ElacIronics, Inc., Mountain View, CA 94039 ........................ 415-960-6000 

ROCkwaIIInt'I:SemicorlclJctor ProducIs DiYIsion, Newport Beach, CA 92660 
.•. . ••••..•.•• .. . .•. •• ..•..••• .. . •••.•. .••••••••••••••. .••••..•..•••.•• 714-833--UlOO 

§ SanyoSemiconductor Corp., Allendale, NJ 07401 ....................... 201-625-8080 
§VLSI Technology, Inc., San Jose, CA 95131 ............................. 408-434-7673 

§-Product sold through distributors t-Product meets Mil specs ~-RentaJs #I-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 
§t WaferScale Integration, Inc, Fremon~ CA 94538 ... 415-656-54oo;60(}451-5970 (USA) 

Integrated Circuits, MOS, Digital-3130 
Advanced Electronic Packaging, Huntington Baach, CA 92646,714-969-1150 

•.•••••••••••••••••• _ •••••••••••••••••••••••••.•••••••••••••.•••• A-1719 
Advanead Hardware Architectures, Inc., Moscow, 10 83843 ............. 208-883-8000 

t Applied Micro Circuits Corp., San Diego, CA 92121 ..................... 619-450-9333 
§ AT&T Microelectronics, Allentown, PA 18103 .................. 1-800-372-2447;ln Can.: 

1-800-553-2448 
Austria Mikro Systeme International, Unterpremstaenen, AUSTRIA A-8141 

.......... :.......................................................... (03136) 36 66-0 
Avasem Corporation, San Jose, CA 95126 .............................. 408-297-1201 
Benchmarq Microelectronics, Inc., CarrelRon, TX 75006 . 214-407-0011 
Cirrus Logic, Inc., Fremom CA 94538 ................................... 415-623-8300 

§ Dalles Semiconductor, Dalles, TX 75067 . .. .. .. .. .. .. .. .. . .. .. .. .. . . .... 214-450-0400 
tDensepac Microsystems, Inc., Garden Grove, CA 92641-1428 ........... 714-898-0007; 

800-64-CHIPS 
§t Gould AMI, Gould, Pocatello, 10 83201 ............................. 208-233-4690 

tHoR Inc, Irvine, CA 92718 .............................................. 714-859-8800 
§t Microchip Technology Inc, Chandler, AZ 85224 ......................... 602-963-7373 

Sanyo Semiconductor Corp., Allendale, NJ 07401 ....................... 201-825-8080 
§t VIC, Incorporated, Control Data Corp., Bloomington, MN 55425 ..... . . 612-851-5200; 

800-882-2667 

Integrated Circuits, MOS, Linear-3130 
Avesem Corporation, San Jose, CA 95126 ............................. 408-297-1201 

tDensepac Microsystems, Inc., Garden Grove, CA 92641-1428 ........... 714-898-0007; 
800-64-CHIPS 

§t Gould AMI, Gould, Pocatello, 10 83201 .................................. 208-233-4690 
§t Precision Monolithics Inc. Subsidiary of Bourns Inc., Santa Clara, CA 95052-8020 

........................................................ 408-727-1500;800-843-1515 
Sanyo Semiconductor Corp, Allendale, NJ 07401 ...................... 201-825-8060 

Integrated Circuits, MOS, Memory-3130 
Advanced Electronic Packaging, Huntington Beach, CA 92646,714-969-1150 

................................................................. A-1719 
§ Sharp Electronics Corp., Microelectronics Grp., Camas, WA 98706, 206-834-2500 

.. .. • .. • • • .. • • .. • • • • • • .. • • • • • • .. • • • • • • . .. • • • • • • • . . • • .. • • • . •• A-1743-1745 
Austria Mikro Systeme International, Unterpremstaetten, AUSTRIA A-8141 

· . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. (03136) 36 66-0 
Avasem Corporation, San Jose, CA 95126 .............................. 408-297-1201 
Benchmarq Microelectronics, Inc., CarrolHcin, TX 75006 ................. 214-407-0011 

tDensepac Microsystems, Inc., Garden Grove, CA 92641-1428 ... 714-898-0007; 
800-64-CHIPS 

Ei North America, New York, NV 10021 ...................... 212-517-5622 
§t Gould AMI, Gould, Pocatello, 10 83201 ............................... 208-233-4690 
§t Microchip Technology Inc., Chandler, AZ 65224 . . . . . . . . . . . . . . . . . . . . . . . .. 602-963-7373 

Micro Electronic Technologies, Hopkinoon, Mil 01748 ............... 508-435-9057 
§t Micron Technology, Inc, Boise, 10 83706 ............................... 208-386-3900 

Sanyo Semiconductor Corp, Allendale, NJ 07401 .................... 201-825-8060 
§t Signetics Company, Sub. of North American Philips, Sunnyvale, CA 94088-3409 

....................................................................... 408-991-2000 
§tSimtek Corp., Colorado Springs, CO 80920 ............................. 719-531-9444 

§ Sony Component Products Co, Semiconductor Division, Cypress, CA 90830 
....................................................................... 714-229-4197 

§tWaferScaJe Integration, Inc., Fremon~ CA 94538 ... 415-656-5400;800-451-5970 (USA) 

Integrated Circuits, MOS, Digital, Surface Mount-3i30 
§ Sharp Electronics Corp., Microelectronics Grp., Camas, WA 98706, 206-834-2500 

............................................................ A-1743-1745 
Advanead Hardware Archilectures, Inc., Moscow, 10 83843 ............. 208-883-8000 

t Applied Micro Circuits Corp., San Diego, CA 92121 ..................... 619-450-9333 
Austria Mikro Systeme Intemational, Unterpremstaetten, AUSTRIA A-8141 

· . . . ... . . . . . .. . .. . . . . . . . . . . . . . . .. . . . .. . . .. . . . . . . . . .. . .. . . . . . .. . . . . . .. (03136) 36 66-0 
Avasem Corporation, San Jose, CA 95126 .............................. 408-297-1201 
Cirrus Logic, Inc, Fremon~ CA 94538 .................................. \ 415-623-8300 

§ Dallas Semiconductor, Delles, TX 75067 ................................ 214-450-0400 
tDensepac Microsystems, Inc., Garden Grove, CA 92641-1428 ........... 714-898-0007; 

800-64-CHIPS 
§ Fuj"su Microelectronics Inc., Integrated Circuits Division, San Jose, CA 95134 

.. . . . . . . . .. . . . .. .. . .. . .. . . . . . . . . . . .. . . . . .. . . .. . . . .. . . . . . . . . . . . . . . . . . . .. 408-922-9000 
§t Gould AMI, Gould, Pocatello, 10 83201 .................................. 208-233-4690 

tHoH Inc., Irvine, CA 92718 .............................................. 714-859-8800 
§t Integrated 06vice Technology, Inc., Santa Clara, CA 95054-3090 408-727-6116 

IXVS Corp., San Jose, CA 95131-1109 ................. " ............... 408-435-1900 
§tLSI Logic Corp., Milpitas, CA 95035 ..................................... 408-433-8000 
§t Microchip Technology Inc., Chandler, AZ 85224 ......................... 602-983-7373 

§ Mitel Semiconductor Div. of Mitel Corp., Kanata, Ont, CANADA K2K 1 X3 
....................................................................... 613-592-2122 

§ Mitsubishi Elctms. America, Inc, Elctrn. Device Grp., Sunnyvale, CA 94086 
· . . . .. . . . . . . . . . . . .. . . . . . . . .. . . . . . .. . . .. . .. . .. . .. . . . . . . . . . . . . . . .. . . . .. .. 408-730-5900 

§ NEC Electronics, Inc, Mountain View, CA 94039 ........................ 415-960-6000 
§Sanyo Semiconductor Corp, Allendale, NJ 07401 ....................... 201-825-8080 
tStanford Telecommunications, Inc, Santa Clara, CA 95056 ............. 408-748-1010 

Verdure Industries Inc., Omaha, NE 68124 .............................. 402-691-8300 
§t VIC, Incorporated, Control Data Corp., Bloomington, MN 55425 .......... 612-851-5200; 

. 800-882-2667 

Integrated Circuits, MOS, Linear, Surface Mount-3i30 
§ Sharp Electronics Corp., Microelectronics Grp., Camas, WA 98706,206-834-2500 

• ............... _ .. • .. • • • • • .. • .. • .. • • • .. • • .. • .. .. • • • .. .. • ... A-1743-1745 
§t Advanced Linear Devices, Inc., Sunnyvale, CA 94086-4606 .......•..•.. 408-720-8737 

Applied Components, AC Interface, Rancho Santa Margarita, CA 92688 
.. .. .. . . . .. .. .. . . .. .. . . . . . . . . . . . . .. . . . . .. . .. . . . . . • .. . . . . . .. . . . . . .. . . . .. 714-858-9488 

§AT&T Microelectronics, Allentown, PA 18103 .................. 1-800-372-2447;ln Can.: 
1-800-553-2448 

Avasem Corporation, San Jose, CA 95126 .............................. 408-297-1201 

Integrated Circuits, Standard Cells-3130 
§Fujitsu Microelectronics Inc., Integrated Circuits Division, San Jose, CA 95134 

· . . . . . . . . .. . . . . . . . . . . . . . .. . .. . . . .. . .. . .. . . .. . . . . . . . .. . . . . . . .. . . . . . .. . .. 408-922-9000 
§t Gould AMI, Gould, Pocatello, 10 83201 .................................. 208-233-4690 

tHoft Inc., Irvine, CA 92718 ............................................. 714-859-8800 
§t Integrated Device Technology, Inc., Santa Clara, CA 95054-3090 ....... 408-727-6116 

IXVS Corp, San Jose, CA 95131-1109 .................................. 408-435-1900 
§ Mitel Semiconductor Div. of Mitel Corp., Kanata, Ont, CANADA K2K 1 X3 

613-592-2122 
§ Mitsubishi Elctms. America, Inc, Elctrn. Device Grp, Sunnyvale, CA 94086 

· . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . .. 408-730-5900 
NEC Electronics, Inc., Mountain View, CA 94039 ........................ 415-960-6000 

§t Precision Monolithics Inc. Subsidiary of Boums Inc, Santa Clara, CA 95052-8020 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . .. 408-727-1500;800-643-1515 

§Sanyo Semiconductor Corp., Allendale, NJ 07401 ....................... 201-825-8080 
§ Sierra Semiconductor Corp., San Jose, CA 95132 . . . . . . . . . . . . . . . . . . . . . .. 408-263-9300 
§ Siliconix. Inc, Santa Clara, CA 95054 ................................... 408-988-8000 

§tTeledyne Components, Mountain View, CA 94038-7267 ................ 415-968-9241 

Integrated Circuits, MOS, Memory, Surface Mount-3i30 
§ Sharp Electronics Corp., Microelectronics Grp., Camas, WA 98706, 206-834-2500 

...... .............. .••••• ............... ................... Ae 1743-1145 
§AT&T MicroelectroniCs, Allentown, PA 18103 .................. 1-800-372-2447;ln Can.: 

1-800-553-2448 
Avesem Corporation, San Jose, CA 95126 .............................. 408-297-1201 

tDensepac Microsystems,lnc., Garden Grove, CA 92641-1428 ........... 714-898-0007; 
800-64-CHIPS 

§ Fujitsu Microelectronics Inc., Integrated Circuits Division, San Jose, CA 95134 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. .. .. .. . . .. . .. . . . . .. .. . . .. .. .. .. . . .. .. 408-922-9000 

§t Gould AMI, Gould, Pocatello, 10 83201 .................................. 208-233-4690 
§t Integrated Device Technology, Inc., Santa Clara, CA 95054-3090 ....... 408-727-6116 
§tLSI Logic Corp., Milpitas, CA 95035 ..................................... 408-433-8000 
§t Microchip Technology Inc.. Chandler, AZ 85224 . . . . . . . . . . . . .. . . . . . . . . . .. 602-963-7373 

§ Motorola Semiconductor Prods. Sector, Tempe, AZ 85284 .............. 602-244-6900 
§tSEEQ Technology, San Jose, CA 95131 ................ 408-432-74oo;1-I!00-333-7706 
§t Simtek Corp., Colorado Springs, CO 80920 ............................. 719-531-9444 

§ Sony Component Products Co, Semiconductor DiviSion, Cypress, CA 90830 
....................................................................... 714-229-4197 

§tWaferScale Integration, Inc., Fremon~ CA 94538 ... 415-658-5400;800-451-5970 (USA) 

Integrated Circuits, Silicon Monolithic, Unpackaged Chips-
3130 

§ Sharp Electronics Corp., Microelectronics Grp., Camas. WA 98706,206-634-2500 
.............................. '"............ ................ A-l-/43-1745 

§t Advanced Unear Devices, Inc., Sunnyvale, CA 94086-4606 . ............. 408-720-6737 
ADVANCED MICRO SYSTEMS, INC., Hudson, NH 03051-4920 ......... 603-882-1447 

§t Allegro MicroSystems, Inc., formerly Sprague Semiconductor Grp., Worcester, MA 01605 
.. .. .. .. .. .. .. .. .... 508-795-1300 

Austria Mikro Systeme International. Unterprernstaetten, AUSTRIA A-B~ 41 
.................................................................... (03136) 36 66-0 

§t Avantek, Inc., Milpitas, CA 95035-7492 .................................. 408-432-3080 
Avesem Corporation, San Jose, CA 95126 .............................. 408-297-1201 

t Burr-Brown Corp, Tucson, AZ 85734 ................................... 602-748-1111 
Cherry Semiconductor Corp, East Greenwich, RI 02818 ................. 401-885-3800 

§t Comlinear Corp., Fort Collins, CO 80525 ................................ 303-226-0500 
Datel, Inc., Mansfield, MA 02048-1194 .................................. 508-339-3000 

§t Elantec, Inc., Milpitas. CA 95035 ......................... 408-945-1323;800-821-7429 
Gennum Corporation, Linear Technology Inc, Burlington, ON, CANADA L7R 3V3 

· . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . . .. . . . . . . . . .. ... 800-263-9353;416-632-2996 
t Gould AMI, Gould, Pocatello, 10 83201 .................................. 208-233·-4690 

Gould Inc., Semiconductor Division, Pocatello, 10 83201 ................ 208-233-4690 
t Hoft Inc., Irvine, CA 92718 .............................................. 714-859-8800 

§t Integrated Device Technology, Inc., santa Clara, CA 95054-3090 ....... 408-727-6116 
§tLinear TechnQlogy Corp., Milpitas, CA 95035 ............................ 408-432-1900 
§t LSI Logic Corp., Milpitas, CA 95035 ..................................... 406-433-8000 

t MCE Semiconductor, Inc., West Palm .Besch, FL 33407 ................. 407-845-2837 
§t Micrel Semiconductor, Sunnyvale, CA 94086 ....... , . . . .. . . . . . . . . . . . . . .. 408-245-2500 
§t Microchip Technology Inc., Chandler, AZ 85224 ......................... 602-983-7373 

§ Mitel Semiconductor Div. of Milel Corp., Kanala, Ont, CANADA K2K 1 X3 
....................................................................... 613-592-2122 

§ NTE Electronics, Inc., Bloomfield, NJ 07003 ............................. 201-748-5089 
§tSEEQ Technology, San Jose, CA 95131 ................ 408-432-7400;1-800-333-7706 
t Semtech Corpus Christi, Serntech Corporation, Corpus Christi, TX 78410 

512-289·0403 
SG5-THOMSON Microelectronics, Inc., CarrolUon, TX 75006 ............ 214-466-6000 

§tSilicon General, Garden Grove, CA 92641 .............................. 714-898-8121 
§t Siliconix, Inc, Santa Clara, CA 95054 ................................... 408-988-8000 
§t Solitron Devices, Inc., Semiconductor Group, Riviera Beach, FL 33404-9978 

........................................................ 407-848-4311 ;800-888-8763 
Uhronix, Inc., A Company of Vishay, Grand Junction, CO 81502 ......... 303-242-0810 
Verdure Industries Inc, Omaha, NE 68124 .............................. 402-691-8300 

Integrated Circuits, Standard Cells-3130 
Sharp Electronics Corp., Microelectronics Grp., Camas, WA 98706,206-834-2500 

...................................... •. ............... ...... A·1743-1745 
Austria Mikro Systeme International, Unterpremstaetten, AUSTRIA A-8141 

· . . . . . . . . . . . .. .. .•. . . . . . ... . . . .. . .. . . . .. . . . . . . . . . . . . . . .. . . . . .. . . . . . .. (03136) 36 66-0 
Avasem Corporation, San Jose, CA 95126 ........................ 408-297-1201 

§Calmos Semiconductor, Inc, Kanata, Ontario, CANADA K2L W8 ......... 613-838-1014; 
800-267-7231 

t Gould AMI, Gould, Pocatello, 10 83201 .... ,............................. 208-233-4690 
# Indiana Microelectronics Center Corp. for Science & Technology, Fort Wayne, IN 46825 

........................................................................ 219-482-8200 
§ Mitel Semiconductor Div. of MHel Corp., Kanata, Ont, CANADA K2K 1 X3 

........................................................................ 613-592-2122 
Motorola Semiconductor Prods. Sector, Tempe, AZ 85284 .............. 602-244-6900 

§t National Semiconductor, Santa Clara, CA 95052 ............... .... . .. . .. 408-721-2641 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <I>-Aentals #-Value Added Aeseller 



Integrated Circuits, Standard Cells-3130 (Cont'd) . PRODUCT INDEX & DIRECTORY 
Optrex/Satorl, Torrance,CA 90503 •..•.....•.•.•.......•.........•••... 213-214-1791 

§ Sierra Semiconductor Corp., San Jose, CA 95132 ..•.....•..•........... 408-263-9300 
§tVLSl TechnolOgy, Inc., San Jose,CA 95131 ........•....•..........•.... 408-434-7673 

Integrated Circuits, Telecommunications, Audio-3130 
§ Sharp Electroftica Corp., Microelectronics Grp., Camas, WA 98708, 206-834-2500 

• ••• ,. • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • •• A'1743-1745 
Allegro MicroSystems, Inc., formerly Sprague Semiconductor Grp., Worcester, MA 01605 

· • • • . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .• . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .. 508-795-1300 
Aptek Technologies, Inc., Aptek Microsystems, Desrfield Beach, FL 33442 

· . . . . • . . . . . • . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 305-421-8450 
Austria Mlkro Systeme International, Unterpremstaelten, AUSTRIA A-8141 

. ....•.....•..........•.....•......•...............•.....••........... (03136) 36 66-0 
§t Gould AM~ Gould, Pocatello, 10 63201 ...................•.............. 208-233-4690 

Motorola Semiconductor Prods. Sector, Tempe. ;.;z 85284 ..•.....•.... ; 602-244-6900 
§t National Semiconductor, Santa Clara, CA 95052 •................. "'.... 408-721-2841 
§t Precision Monolithlcs Inc. Subsidiary of Boums Inc., Santa Clara, CA 95052-8020 

.....•.................................................. 408-727-1500;800-843-1515 
§Sierra semiconductor Corp., San Jose, CA 95132 ....................... 408-263-9300 

§tVLSI Technology, Inc., San Jose, CA 95131 ....•........................ 408-434-7673 

Integrated Circuits, Telecommunications, CEPT-3130 
Aptek Technologies, Inc., Aptek Microsystems, Deerfield Beach, FL 33442 

· .•...............................•.........•..... , . . . . . . . . . . . . . . . . . . .. 305-421-8450 
Austria Mikro Systems International, Unterprernstaetten, AUSTRIA A-8141 

· . .•• .. . .. . .. . . . ... .. . . .. . ..•. . .. ... ... . . . . .•. . . . . . .. .. . . . . . . . . . .. ... (03136) 36 66-0 
§ Dallas Semiconductor, Dallas, TX 75067 ................................ 214-450-0400 

§t Gould AM~ Gould, Pocatello, 10 83201 .................................. 208-233-4690 

Integrated Circuits, Telecommunications, Oata-3130 
Advanced Hardware ArchHectures, Inc, Moscow, 10 83843 ............. 208-863-6000 

t Applied Micro Circuits Corp., San Diego, CA 92121 ..................... 619-450-9.333 
Aptek Technologies, Inc., Aptek Microsystems, Deeo1ield Beach, FL 33442 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-421-8450 
Austria Mikro Systeme Internationa~ Unterpremstaetten, AUSTRIA A-8141 

..................................................................... (03136) 36 66-0 
§t Avantek, Inc., Milpitas, CA 95035-7492 .................................. 408-432-3080 

Avasem Corporation, San Jose, CA 95126 ......................•....... 408-297-1201 
Clnus Logic, Inc, Fremont, CA 94538 ................................... 415-623-8300 

§ Dallas Semiconductor, Dallas, TX 75087 .............. . . . .. .. . . . . . .. . . .. 214-450-0400 
§t Integrated Device Technology, Inc., Santa Clara, CA 95054-3090 ....... 408-727-6116 
§tQUALCOMM, Inc., San Diego, CA 92121 ................................ 619-587-1121 

§ Sierra Semiconductor Corp., San Jose, CA 95132 ....................... 408-263-9300 

Integrated Circuits, Telecommunications, ISON-3130 
Aptek Technologies, Inc, Aptek Microsystems, Deerfield Beach, FL 33442 

· . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-421-8450 
§AT&T Microelectronics, Allentown, PA 18103 .................. l-8OQ-372-2447;ln Can.: 

1-80(}'553-2448 
Cinus Logic, Inc., Fremont, CA 94538 ................................... 415-623-8300 

§ Dallas Semiconductor, Dallas, TX 75087 ...•.•.........•................ 214-450-0400 
§t Integrated Device Technology, Inc., Santa Clara, CA 95054-3090 ....... 408-727-6116 

Motorola Semiconductor Prods. Sector, Tempe, ;.;z 85284 .............. 602-244-6900 
§t National Semiconductor, Santa Clara, CA 95052 ........................ 408-721-2641 

Integrated Circuits, Telecommunications, T-1-3130 
Aptek Technologies, Inc., Aptek Microsystems, Deerfield Beach, FL 33442 

· . . . . . . . . . . . . . . . . . .. . . . . .. .. . .. . . .. . . .. . . .. .. .. . . . . . . . . . .• . . .. . . . . .. . .. 305-421-8450 
§AT&T Microelectronics, Allentown, PA 18103 .................. 1-800-372-2447;ln Can.: 

1-800-553-2448 
§ Dallas Semiconductor, Dallas, TX 75067 ................................ 214-450-0400 
§ Precision Monolithics Inc. Subsidiary of .Bourns Inc., Santa Clara, CA 95052-8020 

· ................ : . . . .. .. . .. . . . . . . . . . . .. . . . . . . . . . .. .. . .. 408-727-1500;800-843-1515 
§ Sierra Semiconductor Corp, San Jose, CA 95132 ....................... 408-263-9300 

Integrators, Electronic-2325 - See Vol. D 

Integrators, Mechanical & Electromechanical-2200 - See Vol. D 

Intensifiers, Image-24SO - See Vol. B 

Intercom Sylrtems - See Switching Systems, Audio (Vol. 0) 

Interconnection Systems-3200 - See Vol. C 

Interfaces, Computer/Peripheral-2000 - See Vol. D 

Interrupters, Ground Fault-4300 - See Vol. B 

Interrupters, Optoelectronic-3700 - See Vol. B 

Interrupters, Photo-3700 - See Vol. B 

Interrupters, Power-4300 - See Vol. B 

Interrupters, Vacuum-4300 - See Vol. B 

Intervalometers - See Timers (Vol. 0) 

Inverters, DC to AC - See Power Supplies, AC Output (Vol. D) 

Inverters (MIL), DC to AC-2440 - See Vol. B 

lon, implanter,medium current-4100 - See Vol. D 

Isolators, Antenna-1200 - See Vol. D 

Isolators, Ferrite-3450 
§t TRAK Microwave Corp., Tampa, FL 33634, 813-884-1411 ••.••••••• A'1832-1833 

t Airtron, Utton Industries, Inc., Morris Plains, NJ 07950 ••..•.•..••..•..•.. 201-539-5500 
Alpha Industries, Inc., Wobum, MAOI801 ............................... 617-935-5150 
Antenna Specialists, The Allen Group, Cleveland, OH 44139 ...•..•..•.. 216-349-8400 

§t FDK America, Inc., Fuji Electrochemical Co., Lid., San Jose, CA 95134 .. 408-432-8331 
§ FEI Microwave, Inc., Frequency Electronics, Inc., Sunnyvale, CA 94086 .. 408-732.()880 

Lectronic Research Labs., Inc., Camden, NJ 081.04 .•........•........... 609-541-4200 
t Lorjll Microwave-Narda West, San Jose, CA 95112-4210 ••.......•...•. 408-438-4400 

MACOM, Inc., Burlington, MA 01803 ..................................... 617-272-3000 
t Maury Microwave Corp., Cucamonga. CA 91730 ........................ 714-987-4715 

Microwave Development Laboratories, Natick, MA 01780 ...•...•.•..•.. 508-855-0080 
t MHec Electronics, Pointe Claire, QUEBEC, CANADA H9A 3X3 ..•..•..•. 514-694-8666 
t Premier Microwave, Port Chester, NY 10573 •.... . . . . . . . . . . • . . . . . . • . . . . . 914-939-8900 
tAaytheon Co., Microwave & Power Tube Div, Waltham, MA 02254 •.... 617-899-8400 

Relm Communications, Inc., Indianapolis, IN 46226 ......•••............ 317-545-4281 
§tSinclair Radio Laboratories Ltd, Aurora, ONT. CANADA L4G 3G9 ...... 416-727-()165 

t ST Microwave Corp., Sub. of Signal Technlg. Corp., Sunnyvale, CA 94086 
· . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . • . . . . . • . 408-730-6300 

tTeledyne Microwave, Mountain View, CA 94043· ........................ 415-988-2211 
tTRAK Microwave Ltd, TAAK Microwave Corp., Dundee, SCOTLAND DD2 l1Y 

.. .. . . . . . .. .. . . . . . . . .. .. .. . . .. . . . . . .. .. . .. . .. . . • . . . . .. . .. . . .. . . . .. .. .. 44-382-561509 
tUTE Microwave, Asbury Park, NJ 07712 ................................. 908-922-1009 

Isolators, High Vonage-4050 - See Vol. D 

Isolators, Line-40SO - See Vol. D 

Isolators, Microwave (All Types)-3450 
Murata .Erie North America, Inc., Smyrna, GA 30080,404-436-1300 ., A'1109,1820 

§t TRAI< Microwave Corp., Tampa, FL 33634, 813-884-1411 •••••••••• A'1832-1833 
t Airtron, Litton Industries, Inc., Morris Plains,· NJ 07950 ..............•..•. 201-539-5500 
1/ BEC 1nc./Certified Calibration Labs, Horsham, PA 19044 . . . . . . . . . . . . . . .. 8OQ-523-3808 

§t FDK AmeriCa, Inc., Fuji Electrochemical Co., Ltd. San Jose, CA 95134 •. 408-432-8331 
§ FEI Microwave, Inc, Frequency Electronics, Inc., Sunnyvale, CA 94086 .. 408-732.()880 

International Telecommunications Components, Inc., Deer Park, NY 11729 
...............................................................•....... 516-243-1444 

Lectronic Research Labs., Inc., Camden, NJ 08104 .. . . .... .. . . . . . . . . .. .. . 609-541-4200 
tLoral Microwave Narda, Hauppauge, NY 11788 ......................... 516-231-1700 
t Loral Microwave-Narda West, San Jose, CA 95112·4210 ..........•..•. 408-436-4400 

MACOM, Inc., Burlington, MA 01803 .................................... 617-272-3000 
t M/ A COM Ltd., Bedfordshire, ENGLAND LU5 4Sl<, England ..•. . . . . . . .. 44(582)471200 
t Maury Microwave Corp., Cucamonga, CA 91730 ........................ 714-987-4715 
t Merrimac Industries, West Caldwell, NJ 07006 ........................•. 201-575-1300 
t MicroIab/FXR, Livingston, NJ 07039 .................................... 201-992-7700 

Microwave Development Laboratories, NatiCk, MA 01760 ............... 508-655-0080 
t MHec Electronics, Pointe Claire, QUEBEC, CANADA H9A 3X3 .......... 514-694-8866 
§ Murata Manufacturing·Co, Ltd., Nagaoka-Kyo-Shi, Kyoto, JAPAN 617 ... 075-951-9111 
t Premier Microwave, Port Chester, NY 10573 . . . . • . . . . . . . . . . . . . . . . . . • . . • . 914-939-9900 

Pro Com Technology Inc., Farmingdale, NY 11735 ....... 516-293-4443;8OQ-762-3765 
, t ST Microwave Corp, Sub. of Signal Technlg. Corp., Sunnyvale, CA 94066 

· . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 408-730-6300 
§t Systron-Donner Microwave Div. Sylmar, CA 91342 .•..•................ 818-362-9900 

§ TDK Corporation of America, Electronic Components & Material, Mount Prospect, IL 
80056 ..................................... :.......................... 708-803-6100 

t Teledyne Microwave, Mountain View, CA 94043 ........................ 415-968-2211 
§t Telephonics Corporation/PAD Instruments, Huntington, NY 11743 

................................................................. 516-549-8415/8428 
t TAAK Microwave Ltd., TAAK Microwave Corp, Dundee, SCOTLAND 002 l1Y 

· . . . . . . . . . .. . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 44-382-561509 
t UTE Microwave, Asbury Park, NJ 07712 ................................ 906-922-1009 

Isolators, Muni-channel-1900 - See Vol. D 

Isolators, Optoelectronic-3700 - See Vol. B 

Isolators, Signal (I, V,)-1900 - See Vol. D 

Isolators, Source- See Isolators, Line (Vol. D) 

Isolator Systems, Multiplexed-1900 - See Vol. D 

Jack Adapters (All Types)-2100 -:- See Vol. C 

Jack Covers-2100 - See Vol. C 

Jack Panel Assemblies & Access. - See Panels, Jack (Vol. C) 

Jacks (All Types)-2100 - See Vol. C 

Jacks, Modular Telephones-2100 - See Vol. C 

Jacks (MIL)-2440 - See Vol. B 

Jammers (MIL)-2440 - See Vol. B 

Jamming Systems (MIL)-2440 - See Vol. B 

Jigs And Fixtures, Chassis & Circuit Board-4100 - See Vol. D 

Joint Compounds, Semiconductor - See Coatings, Compounds, 
Lubricants, etc., Heat Conductive (Vol. C) 

Joints, Rotary, Fiber Optic-2475 - See Vol. B 

Joints, R~tary, Microwave-3450 
t Airtron, Litton Industries, Inc., Morris Plains, NJ 07950 ................... 201-539-5500 
t Eastern Microwave, Burlington, MA 01803 .............................• 617-273-4700 
t Gamma-f Corp., Electromagnetic Sciences, Inc., Torrance, CA 90505 .... 213-539-6704 
t Graphite Metallizing Corp., Yonkers, NY 10702 ........•.. :............. 914-988-8400 
tMaury Microwave Corp. Cucamonga, CA 91730 ... : .................... 714-987-4715 
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§ Microwave Development Laboratories, Natick, MA 01760 ..............• 508-65&-0060 
t Mhec Electronics, Pointe Claire, QUEBEC, CANADA H9R 3X3 .......... 514-694·6666 
t Premier Microwave, Port Chester, NY 10573 . . . . . . . . . . . . . . . . . . . . . • . . • . .. 914-939-8900 
t Sage laboratOries, Inc., Natick, MA 01760 .................. ,........... 508-653-0844 
tSivelS IMA AS, Culver City, CA 90230 .................................. 213-306-4248 

§t Systron-Donner Microwave Div, Sylmar, CA 91342 ..................... 818-362·9900 

.Joystit;ks - See Controls, Computer Input (Vol D) 

Joysticks, Inductive-2200 - See Vol. D 

Joysticks, Potentiometer-2200 - See Vol. D 

Joystick, Toggle Switch-2200 - See Vol. D 

Jumpers, Bonding-2100 - See Vol. C 

Jumpers, Circuit Board-2100 - See Vol. C 

Jumpers, Wire, Terminated - See Cords, Patch (Vol. C) 

Junctions, Hybrid, Microwave-3450 
t Lorch ElectronlC8:Div. of Vernitron Corp., St. Petersburg, FL 33710, 813-347-2181 

................................................................. A-US1 
t Airtron. Litton Industries, Inc. Morris Plains, NJ 07950 ................... 201-539-5500 

§t Anaren Microwave, Inc.. E. Syracuse. NY 13057 .................. ........ 31&-432-8930 
§tANZAC, M/A-coM, Burlington, MA 01603 .............................. 617-273-3333 

tEastern Microwave, Burlington. MA 01603 .............................. 617-273-4700 
tEIectro Magnetic Processes, Inc, Chatsworth, CA 91311-4858 .......... 818-882-6333 

§t MI A-coM Control Components Div, MI A-coM, Merrimack, NH 03054-4343 
. . . .. .. .. . .. .. . . . .. . . .. . .. . . .. .. . . .. . . . .. . . • . . . . . . . . .. . . . . . . .. . . .. . . . .. 603-424-4111 

tMaury Microwave Corp.. Cucamonga, CA 91730 ........................ 714-987-4715 
tMerrimac Industries, West Caldwell, NJ 07006 .......................... 201-57&-1300 
t Microphase, Norwalk, CT 06856 ........................................ 203-866-8000 
§ Microwave Development Laboratories, Natick, MA 01760 ............... 508-65&-0060 
t Mhec Electronics, Pointe Claire, QUEBEC, CANADA H9R 3X3 .......... 514-694-6666 
t Premier Microwave, Port Chester, NY 10573 . . . . . . . . . . . . . . . . . . . . . . . . . . .. 914-939-8900 
tR99V9 Electronics, Mellish E. Murray, Chicago, IL 60612 ................ 312-670-0150 

Sivers IMA AS, Culver City, CA 90230 .................................. 213-306-4248 
§tSystron-Domer Microwave Div. Sylmar, CA 91342 ..................... 818-362·9900 

Teleplex, Inc.. AHord Divisicn, Woburn, MA 01801 ....................... 617-93&-8610 
t Transco Products, Inc., Subsidiary of Datron Systems Inc., Camarillo. CA 93012 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .. 80&-987-8007 
TAM, Inc.. Manchester, NH 03103 . . . . .. . . . . .. . . .. ... . .... .. . . . . .. . .. . ... 603-627-6000 

Keyboard Legends and Symbols-5150 - See Vol. B 

Keyboards, Address Encoded-5150 - See Vol. B 

Keyboards, Capacitive-5150 - See Vol. B 

Keyboards, Conductive Rubber-5150 - See Vol. B 

Keyboards, Ferrite Core-5150 - See Vol. B 

Keyboards, Full Travel-5150 - See Vol. B 

Keyboards, Hard Contact-5150 - See Vol. B 

Keyboards, Lighted-5150 - See Vol. B 

Keyboards, Low Profile-5150 - See Vol. B 

Keyboards, Membrane-5150 - See Vol. B 

Keyboards, Modular-5150 - See Vol. B 

Keyboards, Pad-5150 - See Vol. B 

Keyboards, Photo-optical-5150 - See Vol. B 

Keyboards, Programmable-5150 - See Vol. B 

Keyboards, Reed-5150 - See Vol. B 

Keyboards, Solid State-5150 - See Vol. B 

Keyboards, Wireless-5150 - See Vol. B 

Keyboards & Keypads (MIL)-2440 - See Vol. B 

Keyers, Tone-1900 - See Vol. D 

Keypads-5150 - See Vol. B 

Kits, Breadboarding (For Engineers)-4200 - See Vol. C 

Kits, Connector-2100 - See Vol. C 
Kits, Enclosu ... Prototyping-1400 - See Vol. C 

Kits, Fiber Optic-2475 - See Vol. B 

Kits, Marking (Dial, Instrument, Equipment, etc.)-2400 - See Vol. C 

Kits, Potentiometer, Rheostat-4750 
Memcor-Truolun, Inc., Huntington, IN 46750,219-356-4300 .•••••••••••• A-2054 
Allen- Bradley eo.. DiY. of Industrial Control Grp., Milwaukee, WI 53201 ...•............. 

414-382-2000 
#Engi~ Assemblies & Components Corp., Teterboro, NJ 07608 . , .... 201-286-4477; 

800-447-5639 

Kits, Potentiometer, Rheostat-4750 
International Microelectronics, Arlington, TX 76003 .. . . . .... . ... .. .. . . . .. 817-561 ·2244 
Mouser Electronics, Mansfield, TX 76063 ............................... 800-346-6873 

Kits, Printed Circuit-1700 - See Vol. C 

Kits, Programming Board-4200 - See 1101. C 

Kits, Shielding-4525 - See Vol. C 

Kits, Terminal-2100 - See Vol. C 

Kits, Training Aid-4200 - See Vol. C 

Knobs - Also see Dials, Instrument-2400 - See 110/. C 

Knobs, Collet-2400 - See Vol. C 

Knobs, Umit Stop-2400 - See Vol. C 

Knobs, Locking, Control Shaft-2400 - See Vol. C 

Knobs, Slip Clutch-2400 -See Vol. C 

Knobs, Torque, Incremental, Ratio Drive-2400 - See Vol. C 

Labels, Coatings, Crayons, Pellets, etc., Temperature Indicating-
5300 - See Vol. B 

Labels, Pressure SenSitive, Adhesive-2400 - See 1I0t. C 

Laboratories, Testing - See Services, Electrical Measurement & T,"st 
(Vol. D) 

Lacing, Cable - See Cords & Tapes, lacing (Vol. C) 

Laminates, Clad Metal, Continuous Sirill-2500 - See 1101. C 

Laminates, Metal Clad (Including Copperj-2500 - See Vol. C 

Laminates, Plastic Impregnated (Ur,cladj-2500 - See lto!. C 

Laminates, Plastic (With Integral Heating Elemants)-530!l _. See 
Vol.B 

Lamp Adapters-2460 - See '101. IS 

lamp Assembly Color Filters, Lens Mountable-2460 -- See Vol. 8 

Lamp Drivers-2460 - See Vol. B 

Lamp Holders - See Sockets, Lamp & Lamp Assemblies (Vol. 13) 

Lamps, Arc-2460 - See Vol. B 

Lamps, Deutenium-2460 - See Vol. B 

lamps, Edge Lighting, Panel-2460 - See Vol. B 

Lamps, Electroluminescent-2460 .- See Vol. B 

Lamps, Exciter, Photographic-2460 - See Vol. B 

Lamps, Flashtube-2460 - See Vol. IS 

Lamps, Fluorescent-2460 - See Vol. 8 

Lamps, Glow - See lamps, Neon (Vol. B) 

Lamps, High Intensity Discharge (liID)-2460 - See Vol. S 

Lamps, Hollow Cathode-2460 - See '101. IS 

Lamps, Incandescent-2460 - See '10/. B 

Lamps, Indicator - See Lamps, Miniature & Subminiature (Vol. Bj 

lamps, !nfrared-2460 - See Vol. B 

Lamps, Krypton-2460 - See Vol. B 

Lamps, LED & LCD - See Diodes, Light Emitting (Vol. 8), Diodes, 
Liquid Crystal (Vol. B) 

Lamps, Magnifying, Inspection-4100 - See Vol. D 

Lamps, Mercury Vapor-2460 - See Vol. B 

Lamps, Nanopulse-2460 - See Vol. B 

Lamps, Neon-2460 - See Vol. B 

Lamps, Oil Tight-2460 - See Vol. B 

Lamps, Press-to-Test-2460 - See Vol. B 

Lamps, Projection-2460 - See Vol. B 

Lamps, Solid State - See Diodes, Light Emitting (Vol. B), Diodes, liquid 
Crystal (Vol. B) 

Lamps, Stroboscopic Source-2460 - See Vol. B 
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Uds, Hybrid Package-3130 

Lamps, Tritium (Hydrogen 3) Powered-2460 - See Vol. B 

Lamps, Tungsten Halogen-2460 - See Vol. B 

Lamps, Ultraviolet-2460 - See Vol. B 

Lamps, Xenon-2460 - See Vol. B 

LANs - See Networks, Computer, Local Area (Vol. D) 

Laser Systerns-4100 - See Vol. D 

Laser Components & Laser Accessories-3700 - See Vol. B' 

Laser Diodes - See DiOdes, Laser (Vol. A) 

Latches, Panels & Cabinets-2400 - See Vol. C 

LCDs - See Diodes, Liquid Crystal (Vol. B) 

Lead'Assemblies, High Voltage-Also See Connectors; Cable 
Assemblies & Harnesses-6000 - See Vol. C 

Lead Preparation Equipment, Surface Mount-4100 - See Vol. D 

Leads, Test & Adapters-2900 - See Vol. D 

LEOs - See Diodes, Light Emitting (LEDs) (Vol. B) 

Light Emitting Diodes (LEOs), Surface/Mount-3700 - See Vol. B 

Lenses, Filters, Windows, Infrared - Also see Filters, Color, Panel 
light; Lenses, Readout & Display-3700 - See Vol. B 

Lenses, Optical & Camera-3700 - See Vol. B 

Lenses, Readout & Display - Also see Filters, Color, Panel light; 
Lenses, filters, Windows, Infrared-24SO - See Vol. B 

Lids, Hybrid Package-3130 
t Hybridyne, Inc., Tucson, AZ 85745, 602-629..0001 ••••••••••••••••••••• A'1729 

ISl Products Int'!, ltd., Syoaaet, NY 11791-8093, 516·937-3475 •••••••.• A'1734 
K-Two Industries, Palo AIIo, CA 94306 ...................... :........... 408-720-9316 
Micro-Etch Products, Inc., Stratford, CT06497 .......................... 203-378-8610 

t Mlni-5ystems, Inc., Electronic Package Div., Plainville, MA 02762 ........ 508-695-2000 
§ Nepenthe, Inc., Palo AHo, CA 94303 .. .. . .. .. .. .. .. .. .. .. . .. .. .. .. .. . . ... 415-496-6666 
t Products Engrg. Corp., Azusa, CA 91702 .............................. ,. 816-969-5879 

Light Choppers-3700 - See Vol. B 

Light Pens-2000 - See Vol. D 

Light Sources, Fiber Optic - ,Also see Generators, Light Pulse-2475 
- See Vol. B 

Light Sources, Infrared - Also see Generators, Light Pulse-3700 -
See Vol. B 

Light Sources, Photoelectric-3700 - See Vol. B 

Light Sources, Stroboscopic-3700 - See Vol. B 

Light Sources, Ultravlolet-3700 - See Vol. B 

Lights, Indicator-2460 - See Vol. B 

Lights, Panel - See Lights, Indicator (Vol. B) 

Lights, Pilot - See Lights, Indicator (Vol. B) 

Limit Stops - See Knobs, Limit Stop (Vol. C) 

Limit Stops, Mechanical-2S00 - See Vol. C 

Limiters, Current-4300 - See Vol. B 

Limiters, Microwave-3450 
t Mini-Circuits Leb., Brooklyn, NY 11235..(J003, 718-934-4500 •••••.•••••• A'1753 
t Airtron, Litton Industries, Inc., Morris Plains, NJ 07950 ................... 201-539-5500 

§t Avantak, Inc., Milpilas, CA 95035-7492 .................................. 408-432-3080 
§ FEI Microwave, Inc, Frequency Electronics, Inc., Sunnyvale, CA 94086 .. 408-732-0880 
t General Microwave Corporation, Amityville; NY 11701 ..... ,.,.......... 516-226-8900 
§ Hewlett-Packard Co., Cupertino, CA 95014 ................. , .......... ,. 800-752-0900 
t KDllTriangle Electronics, Whippany, NJ 07981, ......................... 201-887-5700 
t MIA-COM Control Components Div., MIA-COM, Merrimack, NH 03054-4343.. ' 

.... , ............................... , .................................. 603-424-411{ 
t MI A COM Lid., Bed!ordshire, ENGLAND LU5 4sx, England .. , .. . . . . . .. 44(582)471200 
t Merrimac Industries, West Caldwel~ NJ 07006 .......................... 201-575-1300 
t Microphese, Norwalk, CT 06858 ................. ,...................... 203-866-8000 

§t Penstock Engineering Lebs., Penstock, Inc, Sunnyvale, CA 94086-4018 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .. 408-73O-03OO;80o-PENSTOCK 

~U.S.lnstrument Rentals, Inc., AT&T Capital Corp., D/FW Airport, TX 75261 
......... , .................. , ... , .. , ........ , .................. " .. , ... 800-874-7123 

t Walkins-Johnson Co., Palo Alto, CA 94304 ........................ ,.... 415-493-4141 
§ Winron, Morgan Hill, CA 95037-2809 ..... " ................... ,......... 408-n8-2000 

Limiters, Surge - See Suppressors, Transient Voltage (Vol. B) 

Line Conditioners-40SO - See Vol. D 

PRODUCT INDEX & DIRECTORY 

Line Controlled Switches - See Switches, Data (Vol. D) 

Line Stretchers, Microwave-3450 
t KDt/Triengle Elactronics, Whippany, NJ 07981 ...•...•..• ,............. 201-887-5700 

§t MI A-COM Control Components Div., MI A-COM, Merrimack, NH 03054-4343 
....................... , . . .. . . .. .. . . .. . .. .. .. . .. . . .. . . .. .. . .. .. . . . .. ... 603-424-4111 

tMlcroIab/FXR,Livingston, NJ 07039 ...... , ............ , ................ 201-992-noo 
§ Penstock Enginejlring Labs., Penstock, Inc., Sunnyvale, CA 94086-4018 

............•.....•.... , ........... , . . . . • . . . . . . • • . • . .. 408-73(H)3oo;8QO-PENSTOCK 
t Sage ~aIOIies, Inc., Natick, MA 01760 .................... ,......... 508-853-0844 

Teleplex,lnc., Afford Division, Woburn, MA 01801 ..•..................•. 617-935-8810 
Tuckar Electronics, Dalles, TX 75355-1419 .............. 214-348-8800;8QO-527-4842 

Liners, Tube Shield - See Shields, Tube (Vol. C) 

LNA-LNB, Satellite Antennas-1200 - See Vol. D 

Loads, Electronic, Variable-Also See Dummy Loads-2900 - See 
Vol.D 

Locators, Static-2900 - See Vol. D 

Locators, Open Short-2900 - See Vol. D 

Locks, Dial & Shaft-2400 - See Vol. C 

Logic Cards (without Components) - See Boards, Plug-in (Vol. C) 

Logic Circuits - See Cards, Logic (VoL D), Modules, Logic (Vol. A) 

Loudspeakers - See Speakers (VoL D) 

Louvers, Vents, & Windows (For Equipment) - See Enclosures, 
Equipment & Panel Mounting (Vol. C) 

Lubricants-1600 - See Vol. C 

Lu'gs, Terminal - See Terminals, Lug (Vol. C) 

LVDTs - See Transducers, Displacement (Vol. B) 

Machines & Accessories, Semiconductor Manufacturing-4100 -
See Vol. D 

Machines & Tools, Crimping - See Tools, Crimping & Swaging (Vol. C) 

Machines, Automatic End Splice-4100 - See Vol. D 

Machines, CapaCitor Winding-4100 - See Vol. D 

Machines, Cleaning & Degreasing-Also See Cleaners, Ultrasonic-
4100 - See'VoT. D 

Machines, Coil Winding-4100 - See Vol. D 

Machines, Component Handling, Feeding, Insertion & Sorting-4100 
- See Vol. D 

Machines, Drilling, Laser-4100 - See Vol. D 

Machines, Hermetic Sealing-4100 - See Vol. D 

Machines, Induction Heating (Electronic)-4100 - See vot. D 

Machines, Lead Cutting & Forming-4100 - See Vol. D 

Machines, Magnet Wire Twisting-4100 - See Vol. D 

Machines, Marking & Numbering-4100 - See Vol. D 

Machines, Markin$J, Laser-4100 - See Vol. D 

Machines, Mask Alignment & Exposure-4100 - See Vol. D 

Machines, Metallizing, Vacuum - See Deposition Equipment, Vacuum 
& Accessories (Vol. D) 

Machines, Plastic Molding-4100 - See Vol. D 

Machines, Plating-4100 - See Vol. D 

Machines, Printed Circuit Drilling, Etching & Punching-4100 - See 
Vol.D 

Machines,Terminallnstalling-4100 - See Vol. D 

Machines, Ultrasonic Bonding-4100.,... See Vol. D 

Machines, Vibration Fatigue Testing - See Testers, Vibration (Vol. D) 

Machines, Wafer Alignment - See Machines, Mask Alignrnent & 
Exposure (Vol: D) 

Machines, Wire Marking, Manual & Automatic-4100 - See Vol. D 

Machines, Wire Measuring & Cutting-4100 - See Vol. D 

Machines, Wire Stripping, Laser-4100 - See Vol. D 

Machines, Wire Wrapping - See Tools, Wire Wrapping (Vol. C) 
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Magnetic Materials - See Cores, Magnetic (All Types) (Vol. C), Ferrite 
Material & Parts (Vol. C) 

Magnetizers-2900 - See Vol. D 

Magnetooiodes - See Magnetoresistors, Hall (Vol. A) 

Magnetomeiers-2!iOO - See Vol. iJ 

Magnetoresistors, Hall-4800 
t American Aerospace Controls, Farmingdale, NY 11735 . 

Ohio Semitronics, Inc., Columbus, OH 43212 .......................... . 
Sharp Electronics Corp., Microelectronics Grp., Camas. WA 98706 .. . 

§ Siemens Components, Inc, Special Products Div., Iselin, NJ 06830 ... . 

Magnetrons - See Tubes, Microwave (Vol. A) 

Magnets, FocLising - See Magnets, Permanent (Vol. C) 

Magnets (Lab. Type)-1850 

516-694-5100 
614-486-9561 
206-834-2500 
201-321-3400 

t Jobmaster Corp., Randallstown, MO 21133-0207, 410-655-1400 .•.• .•..• A"285 
Magnos, Hudson, MA 01749, 508-562-1173 •.•.•••••••••.•••.•••.••••• 0'1291 

§ TDK Corporation of America, Electronic Components & Material, Mount Prospect, 
IL 60056, 708-803·6100 ........................................... A'129B 

§ Walker Scientific, Worceater, MA 01606, 508-852-3674;508-853-3232;800-962·4638 
................................................................. 0'1337 

t Arnold Engineering Company, Sub. SPS Technologies, Marengo, Il 6015~ 
.................... ' ................................................ 815-568-2000 

The Electrodyne Company, Inc., Batavia, OH 45013 ... . . . . . . . . . . . . . . . . .. 513-732-2822 
Elma Engineering, Palo A110, CA 94303 .... ..................... 415-494-7303 

§General Hardware Mfg., New York, NY '10013 ..................... 212-431-6100 
Japan Electronic Manulacturers Agency, Inc., Wilmette, IL60091 ... 708-251-3600 
LDJ Incorporated, Troy, MI 46099-0219 ............................ 313-528-2202 
MagnetiC Instrumentation, Indianapolis, IN 46226 ............. 317-545-2102 

tMagnet Sales & Mfg. Co. Inc., Culver City, CA 90230-6127 .............. 213-391-7213; 
800-421-6692 

Micro Switch, A Honeywell Div, Freeport, Il 61032 . . . . . .. . . . . . . . . . . . . . .. 815-235-6600 
RJF Interantional Corp., Fairlawn, OH 44333 . . .. 216-668-7689 

§Techn~Tool, Plymouth Meeting. PA 19462 ............................. 215-825-4990 

Magnets, Permanent-1850 
§ Hamlin Inc., Lake Mills, WI 53551, 414·648-3000 ....•.•...........•...• B·1706 

§tJobmaater Corp., Randallstown, MO 21133-0207, 410·655·1400 •••••••.• A'1285 
Shin-Elsu Polymer America, Inc., Union City, CA 94587, 415-475-9000 .• C'1521 

t Arnold Engineering Company, Sub. SPS Technologies, Marengo, IL 60152 
. . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. . .. . .. . . . .. . . . . . . . . . . . .. . . . . .. 815-568-2000 

§ Bunting Magnetics Co., Newton, KS 67114 . . . . . . . . . . . . . .. 3 '16-284-2020;800-835-2526 
§ Ceramic Magnetics, Inc., Fairfield, NJ 07004 ............................ 201-227-4222 

The Electrodyne Company, Inc., Balavia, OH 45013..................... 513-732-2822 
§General Hardware Mig, New York, NY 10013 .......................... 212-431-6100 
§ George Risk Industries, Inc., Kimbal~ NE 69145 ......................... 306-235-4645 
§ Go Sw~ch, Louisville, KY 40233 ........................................ 502-969-2386 

ISKRA Electronics, Inc., Plainview, NY 11803 ........................... 516-349-0222 
Japan Electronic Manufacturers Agency, Inc., Wilmette, IL 60091 ........ 706-251-3600 

§tMagnetic Technologies Corp., Rochester, NY 14625........ .......... 716-385-9010 
tMagnet Sales & MIg. Co. Inc., Culver City, CA 9023D-6127 ............... 213-391-7213; 

800-421-6692 
3M Electrical Specialilies Division, Austin, TX 78726-9000 .............. 800-328-1368 
Micro Switch, A Honeywell Div, Freeport, IL 61032 . . . . .. . . . . . . . . . . .. . . .. 815-235-6600 
MuHi Products International, West Paterson, NJ 07424 .................. 201-890-1344 
Namiki, Precision of America, Inc., Rochelle Park, NJ 07662 .. . . . . . . . . . .. 201-368-0123 
Northern Magnetics Inc., Van Nuys, CA 91406 .......................... 818-997-8675 

t Ogallala Elctrns., Div. Arnold Engrg. Co, Ogallala, NE 69153 ............ 308-284-4093 
Philips Components Discrete Products Division, A North American Philips Company, 

Riviera Beach, FL 33404 ............................................. 407-881-3200 
Philips Components Discrete Products Div., A North American Philips Co., Saugerties, 

NY 12477 .... . . . . . . . . . . . . . . . . . . . ...... . . . .. .... . .. .. .. . .. .. .. .. .. .. .. 914-246-2811 
R-Columbia Prods. Co., Inc., Highland Park, IL 60035 . .. . . . . . . . . . .. . . . . .. 708-432-7915 
RJF Interantional Corp., Fairlawn, OH 44333 ............................ 216-688-7689 

t Shogyo International Corp., Great Neck, NY 11 02t ...... ............... 518-466-0911 
Stackpole, Magnet Div., Kane, PA 16735 ................................ 814-837-0272 
Steward, D. M, Mfg. Co., Chattanooga, TN 37401 ....................... 615-867-4tOO 

§ Tokin America, Inc, San Jose, CA 95134................................ 408-432-8020 

Magnets, Superconducting-1850 
Jobmaster Corp., Randallstown, MD 21133-0207, 410-655·1400 •.••••••• A'I285 
TDK Corporation of America, Electronic Components & Material, Mount Prospect, 

IL 60056, 708-803-6100 •.•..•.•..••..•••.•.••..•••••.•.•.••.•••••• A·1298 
American Magnetics, Oak Ridge, TN 37831-2509 ...........•........... 615-482-1056 
Cryomagnetics, Inc, Oak Ridge, TN 37830 . . . . .. . . . . . . .. . .. . .. . . . . .. . . .. 615-462·9551 

t Lake Shore Cryotronics, Inc., Westerville, OH 43081 .................... 614-891-2243 

Magnets (MIL), Permanent-2440 - See Vo!. B 

Magnifying Glasses, Inspection-4100 - See Vol. D 

Maintenance, Self, Computers-2000 - See Vol. D 

Manufacturing, Turnkey-4100 - See Vol. D 

Markers, Dry Transfer - See Kits, Marking (Vol. C) 

Markers, Identification - See Labels (Vol. C), Nameplates (Vol. B), 
Machines, Marking and Numbering (Vol. D) 

Markers, ~F - See Generators, Marker (Vol. 0) 

Markers, Terminal - See Kits, Marking, etc. (Vol. C) 

Memories, RAM, Surface Mount-3130 

Markers, Wire, Tab & Sleeve - See Wire Markers (Vol. C) 

Mark Recognition EqUipment, Optical-2000 - See Vat D 

Masers & Accessories-3450 
Ball Corp., Efratom Division, Irvine, CA 92718-1605, 714-770-5000 •.•••• A.1307 
Gilway Technica! Lamp, Woburn, MA 01801, 617-935-4442 .•.•.•.• '. • . •. B'1155 

Mask Alignment & Exposure Systems - See Machines, Mask 
Alignment & Exposure (Vol. 0) 

Masks, Solder-4600 - See Vol. C 

Material, Permanent Magnet-1850 
tMagnet Sales & Mfg. Co. Inc., Culver City, CA 90230-6127 .............. 213-391-7213; 

800-421-8692 
Steward, D. M, Mfg. Co, Chattanooga, TN 37401 ....................... 615-867-4100 

Materials, Shock, Noise, & Vibration Control-2500 - See Vol. C 

Materials, Thick Film-1600 - See Vol. C 

Matrices, Switching-Also See Boards, Programming-2000 _. See 
Vol. D 

Measuring Equipment, Fiber Optic, Attenuation & Bandwidth-2200 
- See Vol.D 

Media, Magnetic - See Disks, MagnetiC (Vol. D), Tape, Magnetic (Vol. D) 

Megaphones - See Amplifiers (Vol. D) 

Memories, DRAM, Surface Mount-3130 
t Densepac Microsystems, Inc., Garden Grove, CA 92641-1428 ........... 714-896-0007; 

800-64-CHIPS 
Ei North America, New York, NY 10021 ................................. 212-517-5622 

§ Fujitsu Microelectronics Inc, Integrated Circuits Division, San Jose, CA 95134 
· . . . . . . . . . . . . . . . . . .. . . .. .............................. . . .. 406-922·9000 

§t Micron Technology, Inc., Boise. 10 83706 .............................. 208-386-3900 
§ Mitsubishi Elctrns. America, Inc, Elctrn. Device Grp, Sunnyvale, CA 94086 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-730-5900 
§ Motorola Semiconductor Prods. Sector, Tempe, fIZ. 85284 .............. 602-244'6900 
§ NEe EIe<.1ronics, Inc, Mountain View, CA 94039 ......................... 415-960-6000 
§NMB Technologies, Chatsworth, CA 91311 ............................. 818-341-3355 
t Ramtron ('..orp., Colo. Springs, CO 8092t ..................... 711H1B1-7000;800-FRAM 
§ Sanyo Semiconductor Corp., Allendate, NJ 07401 ....................... 201·825-8080 

TOYOCOM USA INC., Arlington Heights, IL 60005 ... 708-593-8780/1-800-TOYOCOM 

Memories, RAM, Surface Mount-3130 
tDensepac Microsystems, Inc., Garden Grove, CA 92641-1428 ........... 714-898-0007; 

8OQ-64-CHIPS 
§ Fujitsu Microelectronics Inc., Integrated CircuHs Division, San Jose, CA 95134 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 406-922-9000 
§ Greenwich Instruments USA, Charlotte, NC 28205 ,..................... 704-376-1021 

§t Integ'ated Device Technology, Inc., Santa Clara, CA 95054-3090 ....... 406-727-6116 
§t Micron Technology, Inc, Boise, 10 83706 ............................... 208-386-3900 

§ Mitsubishi Elctms. America, Inc., Elctm. Device Grp, Sunnyvale, CA 94086 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-730-5900 

§ Motorola Semiconductor Prods. Sector, Tempe, fIZ. 85284 .............. 802-244-6900 
§ NEC Electronics, Inc, Mountain View, CA 94039 ........................ 415-9SD-6000 

Optrex/Salori, Torrance, CA 90503 ..................................... 2t3-214-1791 
§ Rohm Corporation, Rohm Electronics .Division, Antioch, TN 37013 ...... 615-641-2020 
§Sanyo Semiconductor Corp., AIIendele, NJ 07401 ....................... 201-825-8080 
§ Sharp Electronics Corp., Microelectronics Grp., Carnes, WA 98706 ...... 206-834-2500 

§t Simtek Corp., Colorado Springs, CO 80920 ............................. 719-531-9444 
§ Sony Component Products Co, Semiconductor Division, Cypress, CA 90630 

..................................................................•.... 714-229-4197 
TOYOCOM USA INC, Arlington Heights, IL 60005 ... 706-593-8780/1-800-TOYOCOM 

t White Technology, Inc., Bowmar Instrument Corp, Phoenix, fIZ. 65040 .. 602-437-1520 
§t Xicor, Inc., Milpites, CA 95035 . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 408-432·8888 

Memory Devices/Controllers, Bipolar, Add-in-2000 - See Vol. D 

Memory Devices/Controllers, Bipolar, Add-on-2000 - See Vol. D 

Memory Devices/Controllers, Bubble, Add-on-2000 - See Vol. D 

Memory Devices/Controllers, CCD, Add-in-2000 - See Vol. D 

Memory Devices/Controllers, MagnetiC Core, Add-in-2000 - See 
VoI.D 

Memory Devices/Controllers, Magnetic Core, Add-on-2000 - See 
Vo/.D 

Memory Devices/Controllers, MOS, Add-in-2000 - See Vol. D 

Memory Devices/Controllers, MOS, Add-on-2000 - See Vol. D 

Memory Systems, Bubble-2000 - See Vol. D 

Memory Systems, Core-2000 - See Vol. D 

Memory Systems, Delay Une-2000 - See Vol. D 

Memory Systems, Disk-2000 - See Vol. D 

Memory Systems,Disk, Flexible-2000 - See Vol. D 

EEM 1991 §-Procluct sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller 



Magnetoresistors, Hall-4800 
Memory Systems, Semiconcluctor-2000 - See Vol. D 

Memory Systems, Tape-2000 - See Vol. D 

Message Repeaters, Telephone-1900 - See Vol. D 

Meter Cases - See Enclosures, Equipment & Panel Mounting (VoL Cj 

Meter Controllers - See Relays, Meter (VoL Bj 

Meter Expanders - See MuHipliers, Meter (Vol. OJ 

Meters, Acceleration - See Accelerometers (Vol. Bj 

Meters, Admittance-2900 - See Vol. D 

Meters, Ampere, AC-2900 - See Vol. D 

Meters, Ampere, DC-2900 - See Vol. D 

Meters, Ampere, RF-2900 - See Vol. D 

Meters, Ampere, True RMS-2900 - See Vol. D 

Meters, Ampere Hour-2900 - See Vol. D 

Meters, Attenuation-2900 - See Vol. D 

Meters, Audio Level-2900 - See Vot. D 

Meters, Bar Graph-2950 - See Vol. D 

Meters, Battery Capacity-2900 - See Vot. D 

Meters, Capacitance, Inductance-2900 - See Vol. D 

Meters, Clamp-on-29GO - See Vol. D 

Meters, CC)ercivity-2900 - See Vot. D 

Meters, Concluctance-2900 - See Vol. D 

Meters, Counting Rate, Nuclear-2900 - See Vol. D 

Meters, Decibel Indicating-2go0 - See Vot. D 

Meters, Deviation-2900 - See Vol. D 

Meters, Digital ESR-2900 - See Vol. D 

Meters, Digital RPM-29GO - See Vot. D 

Meters, Digital, 2-wire, 4-20 mA Current Loop-2950 - See Vol. D 

Meters, Dissolved Oxygen-2900 - See Vot. D 

Meters, Distortion & Noise-2900 - See Vol. D 

Meters, Edgewise-2950 - See Vot. D 

Meters, Elapsed Time - See Indicators, Elapsed Time (Vol. OJ 

Meters, Electrometer-2900 - See Vol. D 

Meters, EMC - See Meters, RFI (Vol. OJ 

Meters, FM Deviation-2900 - See Vol. D 

Meters, Field Strength-2900 - See Vot. D 

Meters, Fluid Flow-2200 - See Vol. D 

Meters, Flux-29GO - See Vol. D 

Meters, Frequency-2900 - See Vot. D 

Meters, Frequency Deviation-29GO - See Vot. D 

Meters, Galvanometer-2900 - See Vol. D 

Meters, Gauss-2900 - See Vot. D 

Meters, Hand Held-2900 - See Vol. D 

Meters, Humidity-2900 - See Vot. D 

Meters, Illuminated Scale-2950 - See Vol. D 

Meters, Impedance-2900 - See Vol. D 

Meters, Kilovolt-2900 - See Vol. D 

Meters, Laser Energy - See Monitors, Laser Energy (Vol. OJ 

Meters, Ught (Nonphotographic)-2900 - See Vol. D 

Meters, Megohm-2900 - See Vol. D 

Meters, Microampere - See Meters, Ampere (Vol. OJ 

Meters, Micro Ohm-29GO - See Vol. D 

Meters, Microwave-2900 - See Vol. D 

PRODUCT INDEX & DIRECTORY 
Meters, Modulation-2900 - See Vol. D 

Meters, Moving Coil-2950 - See Vol. D 

Meters, Moving Iron-2950 - See Vol. D 

Meters, Moving Scale-2950 - See Vol. D 

Meters, Multifunction (Analog)-2900 - See Vol. D 

Meters, Multifun~ion (Digital)-2900 - See Vol. D 

Meters, Noise & Sound Levei-2900 - See Vol. D 

Meters, Nonconductive Coating Thickness-2900 - See Vol. D 

Meters, Null-2950 - See Vol. D 

Meters, Ohm-2900 - See Vol. D 

Meters, Optical Power-2900 - See Vol. D 

Meters, Panel (Analog)-2950 - See Vol. D 

Meters, Panel, Bargraph - See Meters, Bargraph (Vol. OJ 

Meters, Pa~el (Digital)-2950 - See Vol. D 

Meters, Peak Power-2900 - See Vol. D 

Meters, PH-2900 - See Vol. D 

Meters, Phase-2900 - See Vol. D 

Meters, Power - See Meters, Watt (Vol. OJ 

Meters, Power Factor-2900 - See Vol. D 

Meters, Q-29GO - See Vol. D 

Meters, Rate (Pulsed)-2900 - See Vol. D 

Meters, Ratio-2900 - See Vol. D 

Meters, Reflectometer-2900 - See Vol. D 

Meters, Relay - See Relays, Meter (Vol. B) 

Meters, Resistance-29GO - See Vol. D 

Meters, RFI-2900 - See Vol. D 

Meters, S Unit-2900 - See Vol. D 

Meters, Slope - See Inclinometer (Vol. OJ 

Meters, Snap-around - See Meters, Clamp-on (VoL 0) 

Meters, Standing Wave Ratio-2900 - See Vol. D 

Meters, Static Decay-2900 - See Vol. D 

Meters, Taut Band-2950 - See Vol. D 

Meters, Temperature (Contacting)-2900 - See Vol. D 

Meters, Temperature, Dial type (Noncontacting) ~ See Pyrometers 
. (Vol. 0) 

Meters, Temperature, Infrared-2900 - See Vol. D 

Meters, Thermal Transfer-2900 - See Vol. D 

Meters, Time Interval - See Timers, Interval (Vol. 0) 

Meters, Vacuum Tube Volt (VTVM)-2900 - See Vol. D 

Meters, VAR-2900 - See Vol. D 

Meters, Vibration-2900 - See Vol. D 

Meters, Volt, AC-2900 - See Vol. D 

Meters, Voltl Ampere - See Meters, Watt (Vol. 0) 

Meters, Volt, DC-2900 - See Vol. D 

Meters, Volt, Differential - See Meters, VoH (Vol. 0) 

Meters, Volt, Digital-2900 - See Vol. D 

Meters, Volt, Potentiometric-29GO - See Vol. D 

Meters, Volt, RF-2900 - See Vol. D 

Meters, Volt, Sampling-2900 - See Vol. D 

Meters, Volt, True RMS-2900 - See Vol. D 

Meters, VU-2900 - See Vol. D 

Meters, Watt-2900 - See Vol. D 

§-Product sold through distributors t-Product meets MIL specs if>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 
Meters, Watt Hour-2900 - See Vol. 0 

Meters, Watt, RF-2900 - See Vol. 0 

Meters, Wave-2900 - See Vol. 0 

Meters, Waveguide - See Meters, Microwave (Vol. 0) 

Meters (MIL)-2440 - See Vol. B 

Microcircuit Production Equip.-4100 - See Vol. 0 

Microcircuits - See Integrated Circuits (Specific Types) (Vol. A) 

Microcircuits, Thick Film - See Circuits, Hybrid, Thick Film (Vol. A) 

Microcircuits (MIL)-2440 - See Vol. B 

Microcircuits (MIL), Linear-2440 - See Vol. B 

Microcircuits (MIL), Low Power Schottky-2440 - See Vol. B 

Microcircuits (MIL), Memories, CMOS, Hybrids-2440 - See Vol. B 

Microcircuits (MIL), TTL, Schottky, Microprocessor-2440 - See 
Vol. B 

Microcomputer Boards-3130 
AeroIlax Laboraloriealnc., ARX, Inc •• Plainview, NY 11803, 516-694-6700 

D1lnternational,lnc., Huntington, NY 11743, 516-673-6868 ••••••••••••• 
§ Industrial Computer Dealgns, Inc., Weallake Village, CA 91361, 

818-889-3179;800-423-3179 •••••••••••••.••••••.•••••••.•••••••.••• 
Wintek Corp., Lalayetle, IN 47904-2993, 317-448-1903;800-742-6809 

A·1721 
001343 

001179 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• D·1122-1123 
§Action Instruments, San Diego. CA 92123 ............................... 619-279-5726 
§ Alpha Omega Computer Systems, Corvallis, OR 97333 ................• 503-754-1911 

Basicon, Inc., Portland, OR 97229 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 503-626-1012 
§Central Data Corp., Champaign,lL 6182t ............................... 217-359-8010 

Charles River Data Syatams,lnc., Framingham, MA 01701 .............. 508-626-1000 
Computer Dynamics Sales, Greer, SC 29650 .............•..•.......... 803-877-8700 
Cubi~ Div. of Proteus Industries. Inc., Mountain View, CA 94041 ......... 415-962-8237 
Data Translation,lnc., Marlboro, MA 01752 ................•..•...•...... 508-481-3700 

§ Dalel, Inc., Mansfield, MA 02046-1194 •.....•........................... 508-339-3000 
Davidge Co/poration, BuelHon, CA 93427 .......................•....... 805-688-9598 

§ GENROCO, Inc., Slinger, WI 53086-9407 .. . . . . . . . . . . . . . . . . . . . • . . . . . . . . .. 414-644-8700 
tHancock Electronics Corp. Hingham, MA 02043 ...•............•....... 617-740-4190 

Industrial Compuler Source, San Diego. CA 92111 ...................... 619-279-0084 
lronics Incorporated, Hhaca NY 14850 .................................. 607-277-4060 
JF Microsyslerns, Pasco, WA 99301-9619 ..•...•........ 509-297-4294;81»-532-2737 
KineticSyslems, Lockport, IL 60441 ......•.............................. 815-838-0005 
Matrix Corp. Raleigh, NC 27610 .........•........•....................• 919-231-8000 
Mesa Technology Corp.. Columbia, MD 21046 ........•............•.... 81»-888-0567 
Microbar Systems, Inc., Sumyvale, CA 94086 .........•................. 408-720-9300 
Micro Industries. Westerville, OH 43081 .....•........................... 614-895-0404 
Microlsyo, Glendale, CA 91201-3010 ....•...................•.......... 818-244-4600 
Octagon Systems, Westminster, CO 80030 ...........•................. 303-430-1500 

§ Pacific Microcomputers, Signal Technology, San Diego, CA 92121 ...... 619-453-8649 
Pr<H.og Corp. Montarey, CA 93940 . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408-372-4593 
OSI Corporation, Salt Lake City, UT 84115 .............................. 801-466-8770 
Oualogy Inc., San Jose, CA 95134 .......•............•..•..•......•.... 408-434-5200 
Ramlron Corp., Colo. Springs, CO 80921 ...................•• 719-481-7000;8OD-FRAM 
SBE, Concord, CA 94520 .............................. 501-6BD-7722;81»-347-coMM 

§ Sensoray Corp., Fremo~ CA 94538 ........................•......•.... 415-657-7290 
t Stock Drive Products, Div. 01 Designatronics, Inc., New Hyde Pk., NY 11040 

............................................................. 516-328-0200;328-3300 
Sunrise Electronics, Inc, Glendora, CA 91740 ........................... 818-914-1926 
Truevision, Indpls., IN 46256 ............................................ 317-841-0332 
Vector Electronic Co., Inc., Sylmar, CA 91342 ............. 818-365-9661 ;800-423-5659; 

8OD-426-4652 
Zendex Corp. Dublin, CA 94568 .. ;..................................... 415-828-3000 
Ziatech, San Luis Obispo. CA 93401 ....•...................•........... 805-541-0468 

Micrometers - See Testers, Thickness (All Types) (Vol. 0) 

Microphone Accessories (Incl. Stands, Holders, Booms)-1300 -
See Vol. 0 

Microphones, Bone Conduction-1300 - See Vol. 0 

Microphones, Carbon-1300 - See Vol. 0 

Microphones, Cardioid-1300 - See Vol. 0 

Microphones, Ceramic-1300 - See Vol. 0 

Micropl)ones, Condenser (Incl. Electret)-1300 - See Vol. 0 

Microphones, Crystal~1300 - See Vol. 0 

Microphones, Dynamic-1300 - See Vol. 0 

Microphones, Lavalier-1300 - See Vol. 0 

Microphones, Magnetic-1300 - See Vol. 0 

Microphones, Omnidirectional-1300 - See Vol. 0 

Microphones, Subminiature-.1300 - See Vol. 0 

Mixers, Microwave-3450 
Microphones, Wireless-1300 - See Vol. 0 

Microphones (MIL)-2440 - See Vol. B 

Microprocessor - See Integrated Circuits, Microprocessor (Vol. A) 

Microprocessor Development Systems-2900 - See Vol. 0 

Microscopes, Scanning, Laser, Acoustic-4100 - See Vol. 0 

Microscopes-3700 - See Vol. B 

Microscopes, Measuring-2900 - See Vol. 0 

. Microwave Comb Generator - See Generators, Microwave (Vol. 0) 

Microwave Integrated Circuits (MICs)-3450 
t Frequency Electronics,lnc., MHchai Field, NY 11553, 518-794-4500 ••••• A·1389 
t Mlcronlea Technology Inc., Glen Cove, NY 11542, 518-759-5600 •••••••• A·1399 

NTK Technical CeramiCS, NGK Spark Plugs (USA), MI. Proapact, IL 80056, 
708-824·1133 ............................................... A.16119,1822 

Oxley Inc., Branford, CT 08405, 203-488-1033 • • • • • • • • • • • • • • • • • • • • • • • •• A.1705 
Vemitron Corp., Passive Comps. Group, St. Petersburg, FL 33743, 813-347-2181 

••••••.•••••••••••••.•••••••••••••••••••••••••••••••••••••••••••• A·1279 
AEL Defense Corp.. Lansdale, PA 19446 ..•••.••....•............•...... 215-822-2929 

t Airtron, Litton Industries. Inc., Morris Plains. NJ 07950 ................... 201-539-5500 
§t ANZAC, MIA-COM, Burlington, MA 01803 .............................. 617-273-3333 
§t Avantek, Inc., Milpitas, CA 95035-7492 .•..•...•...........•............. 408-432-3080 

CalHornia Eastern Labs. Inc. Santa Clara, CA 95056-0964 .............• 408-988-3500 
§Compact Software, Inc., Paterson. NJ 07504 ........•................... 201-881-1200 
t Daico Industries. Inc., Compton, CA 90220 ................•............. 213-631-1143 

Elecsys,lnc., DiY. of C & C Jetronic, Princeton, NJ ·08540 ..............•. 609-921-2726 
§Electro Rent Corp., Van Nuys, CA 91411 ................................ 818-787-2100 
t EMC Technology Inc, Cherry Hill, NJ 08034 ............................. 609-429-7800 
t FEI Microwave, Inc., Frequency Electronics, Inc., Sunnyvale, CA 94086 .. 408-732-{)880 
t Harris Microwave Semiconductor, Harris Semiconductor, Milpitas, CA 95035 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . 408-433-2222 
Hewlett-Packard Co, Cupertino, CA 95014.............................. 81»-752-{)900 
Hylelronics:Litton Industrias, Littleton. MA 01460 ........................ 617-466-8911 
Kaman Instrumentation, Colo Springs, CO 80907 ..................... 1-719-599-1892 

t KDl/Triangle Electronics, Whippany, NJ 07981 .................•....... 201-1187-5700 
t Litton Solid State, Utton Systems, Inc., Milpitas, CA 95035 . • . . . . . • . . . . . . . 40lI-433-0933 
t Locus, Inc., Stata College, PA 16804 ...•.•.............................. 814-466-6275 
t Locus, Kaman, State College. PA 18804 ..............•..••............. 814-466-6275 
tLoral Microwave Narda, Hauppauge, NY 11788 ..........•..•........... 516-231-1700 
tM/A COM Ltd., BedIordshire, ENGLANO LU5 4SX, England ............ 44(582)471200 
t Magnum Microwave Corp.. Fremont. CA 94538 ......................... 415-657-9898 
t Microwave Solutions. Inc., National City, CA 91950 . . . . ... . . . . . . . . . . . . . .. 619-474-8906. 
§ Mitsubishi EIctrns. America, Inc., Elctrn. Device Grp. Sunnyvale, CA 94086 

· . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . • • . . . . . . . . . . . . .• 408-730-5900 
§ Motorola Semiconductor Prods. Sector, Tempe, AZ 85284 ..•..•........ 602-244-8900 
§ Penstock Engineering Labs., Penstock, Inc., Sunnyvale, CA 94086-4018 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .• 408-730-0300;800-PENSTOCK 
t Raytheon Co, Microwave & Power Tube Div, Watiharn, MA 02254 ..... 617-B9!H14OO 

Siemens Components, Inc., Special Products Div. Iselin. NJ 08830 ...... 201-321-3400 
t ST Microwave Corp, Sub. 01 Signal Technlg. Corp., Sunnyvale, CA 94086 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . • . . . • . • . . . . . . • . . . . . . . . . . . • .. 408-730-6300 
Tektronix, Inc., Beavarlon, OR 97077 . .. .. .. . . . . . .. .. ... ... . . . . .•.• .. . .•. 8OD-835-9433 

tTeledyne Microelectronics, Los Angeles, CA 90066 ••...• 213-822-8229;213-870-9831 
tTeledyne Microwave, Mountain VIeW, CA 94043 ...•.................... 415-968-2211 
t TRAK Microwave Corp. Tempe, FL 33834 ..•.............•....•........ 813-884-1411 
t Vectronics Microwave Corp. Middlesex. NJ 08846 .............•........ 908-356-2377 

Microwave Receivers - See Receivers, Microwave (Vol. 0) 

Microwave Systems, Local Distribution-3450 
ESE, EI Segundo, CA 90245, 213-322-2136 ,.;........................ 001135 
Vernilron Corp., Passive Comps. Group, St. Petersburg, FL 33743, 813-347-2181 

••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••• A·1279 
t Aydin Corp.. Horsham, PA 19044 ....•...................... : ..•........ 215-657-7510 
t DEI, Escondido, CA 92029 ........•..................................... 619-743-8344 

Loral TerraCom, Sub. of Loral Corp.. San Diego. CA 92123 .•...•........ 619-278-4100 
§ Penstock Engineering Labs.. Penstock, Inc., Sumyvale, CA 94086-4018 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-73D-0300;8I»-PENSTOCK 

Mirrors, Front Surface-3700 - See Vol. B 

Mirrors, Rear Surface-3700 - See Vol. B 

Mixers, Audio-1300 - See Vol. 0 

Mixers, Microwave-3450 
t Elcom Systems, Inc., Boca Raton, FL 33487, 407-1194-1774 ••••••••••••• A·1747 
t Lorch Electronics:Div. of Varnitron Corp., St. Petersburg, FL 33710, 813-347-2181 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·1751 
t Mini-Circuits Lab., Brooklyn, NY 11235-0003, 718-934-4500 •••••••••••• A·1753 

Vemilron Corp., Passive Comps. Group,"St. Peteraburg, FL 33743, 813-347-2181 
••.••.••••••••••••••••••••••••••••.•••••••••••.•••••••••••••••••• A·1279 

t Airtron, Litton Industries. Inc., Morris Plains, NJ 07950 ................... 201-539-5500 
§t Anaren Microwave, Inc., E. Syracuse, NY 13057 ........•................ 315-432-8930 
§t ANZAC, MIA-COM, Bu~ington. MA 01803 •...........•................. 617-273-3333 
§t Avantek, Inc., Milpitas, CA 95035-7492 .................•................ 408-432-3080 
# BEC Inc./Certified Calibration Labs, Horsham. PA 19044 .. ... . . .. .. .. . .. 81»-523-3808 
t CommunicationS Sys. Technology, Inc. Hermosa Beach, CA 90254 ..... 213-374-3949 

Continental Resources, Inc, Test Instruments Div. Bedford, MA 01730 ... 617-275-0850; 
81»-937-4888 

t Corvus Microwave Inc, Syracuse, NY 13211 -21 00 . . . . . . . . . . . . . . . . . . . . .. 315-437-4400 
t Eastern Microwave, Burlington, MA 01803 ......•....................... 617-273-4700 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <P-Rentals #-Value Added Reseller 



Mixers, Microwave-3450 (Cont'd) 
t FEI Microwave, inc. Frequency Electronics, Inc. Sunnyvale, CA 94086 .. 408-732-0880 

Hewlett-Packard Co., Cupertino, CA 95014 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. BOG-752-0900 
t KOI/Trlangle Electronics, Whippany, NJ 07981 .........•...•.......•... 201-887-5700 

Lectronlc Research Labs., Inc., Camden, NJ 08104 ................. , . . .• 609-541-4200 
t LNR Communications, Inc., Hauppauge, NY 11788 .• . .. . .. . .. . . . .. . .. ... 518-273-7111 
t Locus, Inc. S1ate College, PA 16804 .................................... 814-466-6275 
t Loral Mlcrowave,Narda, Hauppauge, NY 11788 ..... , •. , ..........•... :. 518-231-1700 

MACOM,Inc., Burlington, MA 01803 .................................... 617-272-3000 
tM/A COM Ltd, Bedfordshire, ENGLAND LU54Sl<; England ............ 44(582)471200 
t Magnum Microwave Corp. Fremon~ CA 94538 ....•.••.•.......•....•. '. 415-657-9898 
t Men'imac Industries, West CaldWel~ NJ 07006 .......................... 201-575-1300 
tMicrolab/FXA, Livingston, NJ 07039 ..................................... 201-992-7700 
§ Micro-Now Instr. Co., Inc., Skokie, IL 60076 . . . . . . .. .. ..•.. .. .. . .... .. . . .. 708-677-4700 
t Microphase, Norwalk, CT 06856 ."..................................... 203-868-8000 
§ Microwave Development Laboratories, Natick, MA 017BO ............... 508-655-0060 
tMitec Electronics, Pointe Claire, QUEBEC, CANADA H9R 3X3 .......... 514-694-6666 
tMrrEQ Inc., Hauppauge, NY 11788 ..................................... 518-438-7400 

§t Pearl Technology, Carson City, NV 89701 ....................•......... 702-663-1979 
§ Penstock Engineering Labs., Penstock, Inc., Sunnyvale, CA 94086-4018 

· .. . .. .. . . . . .. . . .. . . . .. .. . . .. . .. . . . .• . . . . .. . .. .. . .. ... 408-73G-0300;80()'PENSTOCK 
t Premier Microwave, Port Chester, NY 10573 .. . . . . . . . . . . . . . . . . . . . . . . . . . . 914-939-8900 
tRHG Electronics Laboratory, Inc. Deer Park, NY 11729 .................. 518-242-1100 
t Sege Laboratories, Inc., Natick, MA 01760 .............................. 508-653-0844 
t ST Microwave Corp., Sub. of Signal Technlg. Corp., Sunnyvale, CA 94086 

· .......•.........•.. ',' . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-73().6300 
§t Syslron-Donner Microwave Div., Sylmar, CA 91342 ..................... 818-362-9900 

Tektronix, Inc., Beaverton, OR 97077 .... .... ...... .. .... .. .. ... .... . .... BOG-835-9433 
§t Telephonics Corporation/PRD Instruments, Huntington, NY 11743 

................................................................. 518-549-6415/6428 
Tele-Tech Corporation, Bozeman, MT 59715 .......•.•................. 408-586-0291 
TAM, Inc., Manchester, NH 03103 ...................................... , 603-627-6000 

t Vectronlcs Microwave Corp., Middlesex, NJ 08646 .. . . . . . . . . . . . . . . . . . . .. 908-358-2377 
t Watkins-Johnson eo.. Palo Aile, CA 94304 ............................. 415-493-4141 

Mixers, RF-3450 
t Elcom Systems, Inc., Boca Raton, FL 33487,407-994-1774 ••••• "...... A·,747 
t Lorch Eleclronics:Dlv. of Vernllron Corp., St. Petersburg, FL 33710, 813-347-2181 

................................................................. A·U51 
t Mlnl-Clrcuits Lab., Brooklyn, NY 11235-0003, 718-934-4500 •••••••••••• A-1753 

Vemilron Corp., Passive Comps. Group, St. Petersburg, FL 33743,813-347-2181 
................................................................. Ao1279 

§t Anaren Microwave, Inc., E Syracuse, NY 13057 ......................... 315-432-8930 
§t ANZAC, M/ A-COM, Burlington, MA 01803 .............................. 617-273-3333 
§t Avantek, Inc., Milpitas, CA 95035-7492 .................... ,............. 408-432-3080 

#BEC Inc./Certilied calibration Labs, Horsham, PA 19044 ................ 80G-523-3808 
tCommunlcations Sys. Technology, Inc., Hermosa Beach, CA 90254 ..... 213-374-3649 

CorVus Microwave Inc. Syracuse, NY 13211-2100 . . . . . . . . . . . . . . . . . . . . . . 315-437-4400 
t FEI Microwave, Inc., Frequency ElectroniCS, Inc_ Sunnyvale, CA 94086 .. 408-732-0880 

Hewlett-Packard Co. Cupertino, CA 95014 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 80(). 752-0900 
t KOI/Triangle Electronics, Whippany, NJ 07981 .................•....... 201-867-5700 
t Locus, Inc., State College, PA 16804 .................................... 814-466-6275 

MACOM, Inc., Burlington, MA 01B03 .................................... 617-272-3000 
t Magnum Microwave Corp., Fremo~ 9A 94538 ......................... 415-657-9898 
t Merrimac Industries, West Caidwel~ NJ 07006 ..................•....... 201-575-1300 
t Microphase, Norwalk, CT 06856 ........................................ 203-888-BOOO 
§ Microwave Development Laboratories, Natick, MA 01760 ............... 508-655-0060 
tMrrEQ Inc. Hauppauge, NY 11788 .... : ................................ 518-438-7400 

Olektron Corp., Signal Technology Corp., Wabster, MA 01570 ........... 508-943-7440 
§tPearl Technology, Carson C~y, NY 89701 .............................. 702-863-1979 

t RHG Electronics Laboratory, Inc., Deer Park, NY 11729 ................. 518-242-1100 
t ST Microwave Corp., Sub. of Signai Technlg. Corp., Sunnyvaie, CA 94086 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408-73G-6300 
§t Systron-Donner Microwave Div., Sylmar, CA 91342 ..................... 818-362-9900 

Tektronix, Inc." Beaverton, OR 97077 . . . . . .. . .. . . . . . . . .. . . . . . ... . .. . . . . .. 80G-835-9433 
Telephonics Corporation/PRD Instruments, Huntington, NY 11743 

................................................................. 518-549-6415/6428 
Tele-Tech Corporation, Bozeman, MT 59715 ................•.......... 408-586-0291 

t Watkins.Johnson Co., Paio Mo, CA 94304 ............................. 415-493-4141 
tWenzel Associates, Inc., Austin, TX 78728 .............................. 512-244-7741 

Western Multiplex Corp. Bel~ CA 94002 . .. . .... . . . .. . . . . . . . . . . . . 415-592-8832 

Modems - See Modulator/Demodulators, Data (Vol. D) 

Modems, Broadband RF-1900 - See Vol. D 

Modems, CATV-1900 - See Vol. D 

Modems, Communications, Eliminator/Line Driver-1900 - See 
Vol, D 

Modems, Communications, Line Receivers-1900 - See Vol. D 

Modems, Communications, Long Haul-1900 - See Vol. D 

Modems, Communications, Short Haul (Limited Distance)-1900 -
See Vol, D 

Modems, FAX-2000 - See Vol. D 

Modems, Wireless-1900 - See Vol. D 

Modular Tel,phone Cords - See Cable, Telephone (Vol. D) 

Modulation Transfer Analyzers - See Analyzers, Transfer Function 
(Vol. D) , 

Modulator/Demodulators, Data-2000 - See Vol. D 

PRODUCT INDEX & DIRECTORY 

Modulator/Demodulators, Laser-3700 - See Vol. B 

Modulators, AM-1900 - See Vol. D 

Modulators, FM-1900 - See Vol. D 

Modulators, Light-3700 - See Vol. B 

Modulators, Magnetic-2200 - See Vol. D 

Modulators, Microwave-3450 
Control Technology Co., Inc., Long Islend City, NY 11101, 718-361-2133 

E.P.D.lGeneral Po_r Corp., Anaheim, CA 92805-6508, 
002240 

714-520-0881 ;1-800-343-1813 ..................................... 0.,069 
tGeneral Microwave Corporallon, Amityville, NY ,11701,516-228-8900 •••• A.,749 

Universal Voitronica Corp, Thermedlca 1nc./ThefmoElctron Corp., Mt. Kisco, NY 
10549,914-241-1300 ••• '..................................... 0·2132-2133 

AEL Defense Corp., Lansdale, PA 19446 .................... " .......... 215-822-2929 
§t Anaren Microwave, Inc., E Syracuse, NY 13057 ., . . . . . . . . • . . . • . . . . . . . . . . 315-432-8930 
§t ANZAC, M/ A-GOM, Burlington, MA 01803 ...........•...•.............. 617-273-3333 

Cober Electronics, Stamford, CT 06902 ...........................•..... 203-327-0003 
t Communications Sys. Technology, Inc., Hermosa Beach, CA 90254 ..... 213-374-3649 
tCorvus Microwave Inc., Syracuse, NY 13211-2100 ...................... 315-437-4400 

EPD ElectroniCS, Inc., Gardena, CA 90247 .............................. 213-515-4996 
t ETM Electromatic Inc,-Newark, CA 94560 ............................... 415-797-1100 
t FEI Microwave, Inc_ Frequency Electronics, Inc., Sunnyvale, CA 94086 .. 408-732-0880 

HDS Inc., Reston, VA 22091 ............................................ 703-62().62oo 
Hewlett-Packard Co., Cupartino, CA 95014 . . . . . . . . . .. .. . . . . . . . . . .. . .. ... 800-752-0900 
Hughes Microelectronic Circuits Division, Newport Beech CA 92658-8903 

....................................................................... 714-759-2952 
t KDI/Triangle Electronics, Whippany, NJ 07981 .......................•. 201-887-5700 
t Loral Microwave Narda, Hauppauge, NY 11788 .. .. . .. . .. . .. .. .. . .. . .... 518-231-1700 

Lucas Epsco, Inc. Hopkinton, MA 01748-2204 .......................... 508-435-2400 
t M/ A-COM Control Components Div, M/ A-CQM, Merrimack, NH 03054-4343 

· . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 603-424-4111 
t Magnum Microwave Corp., Fremon~ CA 94538 •........................ 415-657-9898 
t MeL, Inc., Bolingbrook, II. S044G-4999 .................................. 708-759-9500 
t Microphase, Norwalk, CT 06856 ........................................ 203-688-8000 
tMrrEQ Inc., Hauppauge, NY 11788 ..................................... 518-438-7400 
t Premier Microwave, Port Chester, NY 10573 .. . . . . . • . . . . . . . . . . . . . . . . . . . . 914-939-8900 
t Radio Research Instrument Co. Inc., Waterbury, CT 06704-3506 .. .. . ... 203-753-5840 
t Rantec Microwave & Electronics, Esoo Electronics, Chatsworth, CA 91311 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . 818-685-8223 
t Raylheon Co., Microwave & Power Tube Div., Wahham MA 02254 ..... 617-899-6400 
tRHG Electronics Laboratory, Inc., Deer Park, NY 11729 ................. 518-242-1100 

Sivers IMA AS. Culver City, CA 90230 .................................. 213-308-4248 
tTeledyne Microelectronics, Los Angeles, CA 90066 ...... 213-822-8229;213-67G-9831 

Tele-Tech Corporation, Bozeman, MT 59715 ..•.......................• 408-586-0291 
t Vectronlcs Microwave Corp., Middlesex, NJ 08646 ....•................. 908-358-2377 
t Watkins-Johnson Co., Palo AHo, CA 94304 ......................... :... 415-493-4141 

Wavetek Microwave, Inc., (Formerly Pacnic Measurement, Inc.), Sunnyvale, CA 94089 
· . . . . .. . .. . . . . .. ...................................................... 408-734-57BO 

Modulators, Phase-1900 - See Vol. :0 
Modulators, Pulse-3450 
tGenersl Microwave Corporation, Amityville, NY 11701, 516-226-8900 •• ,. A.1749 

Axel ElectroniCS, Inc. Jamaica, NY 11418 ............................... 718-291-3900 
§tAydin Corporation (West), San Jose, CA 95119-1371 ................... 408-629-1100 

tBrandt Electronics, Inc. Mountain View, CA 94043 ...................... 415-967-4944 
Cober Electronics, Stamford, CT 06902 .........................•....... 203-327-0003 

tComniunications Sys. Technology, Inc. Hermosa Beach, CA 90254 ..... 213-374-3849 
Continental Electronics Corporation, Dallas, TX 75227 .................. 214-381-7161 

tCorvus Microwave Inc. Syracuse, NY 13211-2100 ...................... 315-437-4400 
t Del Elctrns. Corp., Mt Vernon, NY 10550 .. .. .. .. . .. .. .. .. .. .. • .. . .. . .... 914-699-2000 
tETM Electromatic Inc, Newark, CA 94560 ................................ 415-797-1100 

Hewlett-Packard Co. Cupertino, CA 95014 . .... ... . . .. .... . . . . . . . .... ... 80()'752-0900 
t Instrument Research Co., Santa Barbara, CA 93103 .................... B05-962-8336 

Lucas Epsoo, Inc. Hopkinton, MA 01748-2204 .......................... 508-435-2400 
tMaxwell Laboratories, Inc. San Diego, CA 92123-1506 ................. 619-279-5100 
t MeL, Inc. Bolingbrook, IL 6044G-4999 .................................. 708-759-9500 

Phase Control Electronics, Glendale, NY 11385 . . . . . . . . . . . . . . . . . . . . . . . . . 718-441-4278 
t Power Sys. Grp., Rantec Div. Emerson Elec. Co., Chatsworth, CA91311 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . . .. . .. . .. . . .. . . . .. .. . .. .. .. .. . .. ... 818-885-8223 
t Radio Research Instrument Co., Inc., Waterbury, CT 06704-3506 . . . . . . . . 203-753-5840 
t Raytheon Co., Microwave & Power Tube Div., Waltham, MA 02254 ..... 617-899-6400 

RE Instruments Corp., Westlake, OH 44145 ............................. 215-671-7617 
§t Silicon General, Garden Grove, CA 92641 .............................. 714-698-8121 

Standard Magnetic Corp, Anaheim, CA 92806 ........ ~................. 714-63G-9751 
ST Research Corporation, Newington, VA 22122 .. .• . ... . . . ... .. .. . ... .. 703-55G-7ooo 
Tele-Tech Corporation, Bozeman, MT 59715 .........•................. 406-586-0291 
Unitrooe Corp., Waterlown, MA 02172 .................................. 617-926-0404 
Universal VoHronics Corp, Thermedics Inc.lThermoElctron Corp., Mt Kisco, NY 10549 

.................... .............•......................•............. 914-241-1300 
<P U.s. Instrument Rentals, Inc., AT&T Capital Corp., D/FW Airport, TX 75261 

...............................................................•....... 8O().874-7123 
t Vectronlcs Microwave Corp., Middlesex, NJ 08646 ..............•..•...• 9011-358-2377 

Verdure Industries Inc., Omaha, Nt: 68124 .............................. 402-691-6300 
Wayetek Microwave, Inc., (Fennerly Pacific Measuremen~ Inc.), Sunnyvale, CA 94089 

· . .. . .. . .. . . . . .. . . . .. . . . .. . .. . . .. . . .. . . . .. . .. .. .. . . . . .. . .. .. .. . .. . .. . .. 408-734-57BO 
Wavetek San Diego. Inc. , Wavetek Corp., San Diego, CA 92123 ........ 619-279,2200 

Modulators, RF-1900 - See Vol. D 

Modulators, Satellite Antennas-1200 ..., See Vol. D 

§-Product sold through distributors t-Product meets MIL specs <l>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY Modules, Digital-to-Analog Conversion-3130 
-------------------------------------------------.------------------------
Modulators, Video-2200 - See Vol. D 

Modules, Amplifier-Also See Amplifiers, Specific Types-
3130 

t Analog Modules, Inc., Longwood, FL 32750, 407-339-4355 .•.••.••.••.• 0·1004 
E.P.O.lGener.' Power Corp., Anaheim, CA 92805-8508, 

714-52O-D881 ;1-800-343-1813 ..................................... 0·1069 
Instruments lor Industry, Inc., Ronkonkoma, NY 11779, 516-467-8400 ••• 0·1012 
Meret Optical Communications, Inc., An Amoco Co., Santa Monica, CA 

90404-4996,213-828-7496 .............. "......................... B·1225 
Mini-Circuits Lab., Brooklyn, NY 11235-D003, 718-934-4500 •••....•.•.• A·1753 
Plltron, Oownsview, Ont, CAN M3J 2N5, 416-667-9914 .••.••...•• A·2368-2369 
Texmale,lnc., Viate, CA 92063-8397, 619-596-9699 •••••••.••....••.••• 001375 

t Advanced Analog. Intech, Santa Clara, CA 95050 ................. , .,., 408-988-2702 
t American Microwave Technology, Inc.; Brea, CA 92621 .. ".".,', ...... 714-993-0802 
t Analog Devices, Inc., Norwood, MA 02062-9106 ........................ 617-329-4700' 

Analogic Corp., Data Conversion Prods. Grp., Wakefield, MA 01880 ..... 508-977-3000 
§t Avantel<, inc, Milpitas, CA 95035-7492 .................................. 408-432-3080 

Avens Corp., Brooklyn, NY 11208 ........................ 718-827-5991;8()o'452-1966 
Burr-Brown Corp., Tucson, AZ 85734 ................................... 602-746-1111 

tCELCO, Mahwah, NJ 07430 ............................................ 201-327-1123 
Compact Power Company, Yorba Linda, CA 92686 ,., .. , .. " .... " .. ,. 714-996-5826 
Data Translation, Inc" Marlboro, MA 01752 , ....... , , , ,. ................ 508-481-3700 

t Datel, Inc., Mansfield, MA 02048-1194 .................. . ...... , ..... ,. 508-339-3000 
OEVAR, Inc, Bridgeport, CT 06605 ...................................... 203-368-6751 

t FEI Microwave, Inc., Frequency Electronics, Inc" Sunnyvale, CA 94086 .. 408-732-0880 
t Inland Molor, Kollmorgen Corp., Sierra Visla, AZ 85635 ................. 602-459-1150 
t International Sensor Systems, Inc., Aurora, NE 68818 ..................• 402-694-6111 

Modular Audio Products, Modular Devices, Inc., Shirley, NY 11967 ...... 516-345-3100 
tModular Devices, Shirley, NY 11967 .................................... 516-345-3100 
§ Motorola SemiconduclQr Prods. Sector, Tempe, AZ 85284 .............. 602-244-6900 
§ NTE Electronics Inc., Bloomfield, NJ 07003 ............................. 201-748-5089 

Philips Components Discrete Products Division, A North American Philips Company, 
Riviera Beach, FL 33404 ............................................. 407-881-3200 

§ Philips Components Discrete Products Div., A Norlh American Philips Co, Discrete 
Semiconductor Group, Slatersville, RI 02876-2078 ......... 401-762-3800 

Precision Fihers, Ithaca, NY 14850...................... .............. 607-277-3550 
§ Tennelec/Nucleus Inc., oak Ridge, TN 37830 ... ...................... 615-483-8405 
tTRAK Microwave Corp., Tampa, FL 33634 .............................. 813-884-1411 
tTransmagnetics Farmingdale, NY 11735 ............................... 516-293-3100 

Tuslin Electronics Co., Anaheim, CA 92807 ......................... ,... 714-777-5800 
Validyne Engineering Corporation, Northridge, CA 91324 ................ 818-886-2057 

Modules, Analog Multiplier-3130 
t Transmagnetics, Farmingdale, NY 11735, 516-293-3100 ••••••.••••••••• 0·1196 

Advanced Analog, Intech, Santa Clara, CA 95050 ....................... 408-988-2702 
t Analog DeVices, Inc., Norwood,lIIlA 02062-9106 ........................ 6H-329-4700 

Anaiogic Corp., Data Conversion Prods Grp., Wakefield, MA 01880 ..... 508-977-3000 
§ DEVAR, Inc, Bridgeport, CT 06605 ...................................... 203-368-6751 
tNatel Engineering Co, Inc., Simi Valley, CA 93063-3449 ................ 805-581-3950 

Modules, Analog-to-Digital Conversion-3130 
Analoglc Corp., Oata Conversion Prods. Grp., Wakefield, MA 01880, 508-977-3000 

................................................................. 0·1148 
t Computer Conversions Corp., E. Northport, NY 11731, 516-261-3300 •.•. 0·1150 
t Oate',lnc., Mansfield, MA 02048-1194,508-339-3000 ••••••••••••• 001158-1160 
§Gordos, A flint Industries Company, Rogers, AR 72756, 501-636-5000 

................................. ........................... 0·1171-1173 
t Hopper ElectroniCS, Phoenix, A2. 85021, 602-870-3093 ................. 001175 
t ILC Date Device Corp., Bohemia, NY 11716-2482, 516-567-5500 •••••••• 0·1177 
§ Indualrlal Computer Designs, inc., Westlake Village, CA 91361, 

818-889-3179;800-423·3179 ....................................... 0·1179 
t Intemetional Sensor Systems, Inc., Aurora, NE 68818, 402-694-6111 •••• A.1731 
§ Keithley MelraByte, Taunton, MA 02780,508-880-3000................. 001184 

§t Meret Optical Communicationa, Inc., An Amoco Co., Santa Monica, CA 
90404-4998,213·828-7496 ........................................ B·1225 

Texmete, Inc., Viate, CA 92063-8397, 619-598-9899 • • • • . • . • • • • • • • • • • • .• 001375 
tTransmagnelics, Farmingdale, NY 11735, 516-293-3100 ••••••••••..••.• 001196 

Weidmuller Inc., Richmond, VA 23236,804-794-2877 ••••.••••••••••••• C·1579 
Weschl.r Instruments, Hughea Corp., Cleveland, OH 44136, 216-238-2550 

............................................. , ................... 001395 
§ Action Instruments, San Diego, CA 92123 .. .. ... .. .. .. .. .. ... .. .. .. .. ... 619-279-5726 
t Addacon Greensboro, Greensboro, NC 27407 .......................... 919-652-6200 
t Advanced Analog. Intech, Santa Clara, CA 95050 .•..................... 408-988-2702 
tAnalog Devices, Inc, Norwood, MA 02062-9106 ........................ 617-329-4700 
t Beckman Industrial Corp, Affiliate of Emerson Electric Co, Fullerton, CA 92635 

.. . . . .. . . . . . . . . ... .. ..... . .. . . . . . . .. .. . ..... . .. . . . . .. . . . . . . . .. . . ... . . .. 714-447-2300 
Burr-Brown Corp., Tucson, A2. 65734 ................................... 602-746-1111 

t Computer Products, Inc., Measurement & Controi Div., Pompano Beach, FL 33069 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-974-5500 

Data Translation, Inc., Marlboro, MA 01752 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 508-481-3700 
DGH Corporation, Manchester, NH 03108 .............................. 603-622-0452 
Digital Equip., Marlborough, MA 01752 

tDymecInc.,Winchester,MA01890 ..................................... 617-729-7870 
Electronic Innovations Corp., Englewood, CO 80110 .................... 303-789-0424 

§ Encoder Products, Sandpoint, 10 83884 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 208-263-8541 
§ Giddings & Lewis-Nexes AutomatiOn, Giddings & Lewis, Inc., Fond du Lac, WI 

54936-1658 .......................................................... 414-921-7100 
Greenspring Computers, Inc., Menlo Park, CA 94025 .................... 415-327-1200 

§t Integrated Device Technology, Inc., Santa Clara, CA 95054-3090 ....... 408-727-6116 
t Interface Engineering Inc., Holbrook, MA 02343 ...............•......... 6j 7-986-2600 
§ Interloop, San Jose, CA 95131 ................•.................•....... 408-922-0520 

KineticSysfems, Lockport, IL 60441 ..................................... 815·838-0005 
LeCroy Corp, Chestnut Ridge, NY 10977 ............................... 914-425-2000 
Maxua Electronic Corp., Boulder, CO 80301 ............................. 303-447-1226 
Micro Industries. Wee!ervllle, OH 43081 ................•........•....... 614-895-0404 

t Micro Networks, Unilrode Corporation, Worces1er, MA 01606 ........... 508-852-5400 
t Natel Engineering Co., Inc., Simi Valley, CA 93063-3449 .•.............. 805-581-3950 
§ National Instruments Corp., Auslin, TX 7873G-5039 ..................... 512-794-0100 
§Opto 22, Huntington Bch, CA 92849 .................................... 714-891-5861 
§Phoenix Contact Inc., Harrisburg, PA t7111 ............................. 717-944-1300 

§t Phoenix Data, Inc., Phoenix, AZ 85017 ..................• 802-278-8528;8OQ.828-4327 
Preferrjld Electronics, Inc., Westfield, MA 01086 ........ 413-588-2301;1-8()o'553-6374 

§ Sensoray Corp., Fremont, CA 94538 ..............•..•.................. <4 i 5-657-7290 
Serial Lab Prods, Inc, Marlboro, MA 01752 ............................. 617-481-1684 
Taurus Computer Products, DY-4 Systems Inc., Nepaan, Onl, CANADA K2H 9J4 

....................................................................... 613-596-9911 
tTeledyne MicroelectroniCS, Los Angeles, CA 90066 ...... 213-822-8229;213-87G-9831 
§ Tennelec/Nucleus Inc, Oak Ridge. TN 37830 .......................... 615-483-8405 

Tustin Electronics Co., Anaheim, CA 92807 ............................. 714-777-5800 
§ Veeder-Roo~ Simsbury, CT 0607G-2003 ...•............................ 203-651-2700 
§VGI, Inc., Vikay IndUsirial Pte. Ltd., Roseville, CA 95661 ................. 916-783-7878 

Modules, Arithmetic (Binary)-3130 
Texmate, Inc., Viate, CA 92083-8397,619-596-9899 ••••••••••••••.••••• 0.1375 

Modules, CAMAC-2900 -. See Vol. D 

Modules, Control & Switching-2200 - See Vol. D 

Modules, Data Acquisition-2325 - See Vol. D 

Modules, Data Retention-2325 - See Vol. D 

Modules, DIN Interface-2100 - See Vol. C 

Modules, Delay Line-2350 
t Automatic Coli Corp., A OSG Company, Miami, FL 33147, 305-696-6660 

....................................................... A·1495,1497-1498 
§tOats Delay Devices, Ctifton, NJ 07013-1915, 201-773-2299 •.• A·I540-1541,1546 
t Technltrol, Philadelphia, PA 19134, 215-426-9105 •••••••••••••••• Ao l596-1603 

§t Valor ElectroniCS, San Diego, CA 92121-2245, 619-458-1471 •••••• A-1606-t607 
t Anders, Inc., Simsbury, CT 06070 ....................................... 203-658-7686 
t Andersen laboratOries, Bloomfield, CT 06002 . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-286-9090 

Datatronics, Inc., Romoland, CA 92380 .. .. . .. . .. .. .. .. .. .. .. .. .. . .. .. ... 714-928-7700 
tlntegraled Microwave, San Diego, CA 92121-1009 ...................... 619-259-2600 

§tRhombus Industries. Huntlnglon Beh., CA 92649-1595 .................. 714-896-0960 
tTeledyne Microwave, Mountain View, CA 94043 ........................ 415-968-2211 
§ Toka America, Inc., Mt Prospect., IL 80058 . .... ... .. ......... .. .. .. ..... 708-297-0070 
§ Zitel Corporation, Milpitas, CA 95035 . . . . . . . . . . . . . . . . . . . .. 408-946-9600;8()O.B22-502O 

Modules, Digital-to-Analog Conversion-3130 
t Computer Conversions Corp., E. Northport, NY 11731, 516-261-3300 

...........•...•.........•.••..•..•.•...••••.••..•.•...••••• Ctl11~~ 1151 
t Oatel, Inc., Mansfield, MA 02048-1194,508-339-3000 ••••.••••••••••••• 001160 
§Gordos, A Flint Industries Company, Rogers, AR 72756, 501-636-5000 

......... ................................ ................... 001171-1173 
t Hopper ElectroniCS, Phoenix, A2. 85021, 602-870-3093 ••••••••••••••••• 001175 
t ILC Date Device Corp., Bohemia, NY 11716-2482, 516-567-5600 •••••••• 001177 
§ Induatrial Computer Designs, Inc., Westlake Village, CA 91361, 

818-889-3179;800-423-3179 ••••••••••••••••••••••••••••••••••••••• 0.1179 
t Interface Engineering Inc., Holbrook, MA 02343, 617-886-2600 •••••••••• 0·1182 
§ Keithley MetreByte, Taunton, MA 02780,508-860-3000 ••••••••••.••••.• Ooi1M 
§ National Instruments Corp., Austin, TX 78730-5039, 512-794-D100 ••••.• 0.1124 

Texmate, Inc., Vlate, CA 92083-8397, 619-598-9699 •••••••••••••••••.•• 001375 
t Transmagnetics, Farmingdale, NY 11735, 516-293-3100 •••••••••. "..... 001196 

Weidmuller Inc., Richmond, VA 23236, 804-794-2877 ••••••••••••.••••• C.1579 
§ Action Instruments, San Diego, CA 92123 ..................... : .. .. .. .. .. 619-279-5726 
t Addacon Greensboro, Greensboro, NC 27407 ....................•...•. 919-652-6200 
t Advanced Analog. Intech, Santa Clara, CA 95050 ....................... 408-988-2702 
tAnalog Devices, Inc., Norwood MA 02062-9106 ........................ 617-329-4700 

Anaiogic Corp., Date Conversion Prods Grp., Waketield, MA 01880 ..... 506-977-3000 
t Beckman Industrial Corp., Affiliate of Emerson Electric Co., Fullerton, CA 92635 

.........................................••............................ 714-447-2300 
Burr-Brown Corp., Tucson, AZ 85734 ................................... 602-746-1111 
C & C Technoiogy Inc., Wee! Chicago, IL 60185 ........................ 708,231-00'15 
Compu-Mechlnc., Toledo,OH43607 ................................... 419-535-6702 

t Computer Products Inc., Measurement & Control Div, Pompano Beach, FL 33069 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 305-974-5500 

§ Covid, Inc., Tempe, AZ 85281 ........................................... 602-966-2221 
C-Tek Inc., Wakefield, MA 01880 ........................................ 617-246-1720 
Deta Translation, Inc., Marlboro, MA 01752 .............................. 508-481-3700 
Dig~al Equip., Marlborough, MA 01752 
DSPTechnology, Fremont, CA 94538-7338 ............................. 415-657-7555 

§duTec, Inc., Jackson, MI49204-0984 .................................... 8OQ.248-1632 
Electronic Innovations Corp., Englewood, CO 80110 .......•............ 303-789-0424 

§t Integrated Device Technology, Inc., Santa Clara, CA 95054-3090 ....... 408-727-6116 
§ International Technologies, Inc., Warwick, RI 02888 ........•............ 401-781-5595 

KineticSyslems, Lockport, IL 60441 ..................................... 815-833-0005 
Maxus Electronic Corp., Boulder, CO 80301 ......•..................•... 303-447-1226 

§t Mere! Optical Communications, Inc., An Amoco Co, Santa MoniCa, CA 90404-4998 
....................................................................... 213-828-7496 

t Micro Networks, Unitroda Corporation, Worcester, MA 01606 •.......•.. 508-852-5400 
t Natel Engineering Co, Inc., Simi Valley, CA 93063-3448 ................ 805-581-3950 
§Oplo 22, Huntington Bch, CA 92849 .................................... 714-891-5881 
§ Phoenix Contect Inc., Harrisburg, PA 17111 ............................. 717-944-1300 

§t Phoenix Data, Inc., Phoenix, AZ 85017 ..•..............•. 602-278-8528;800-828-4327 
Preferred Electronics Inc., Westfield, MA 010B6 ........ 413-566-2301;1-8OQ.553--6374 
R C. Electronics Inc., Goleta, CA 93116 ................. ................. 805-885-7770 
Serial Lab Prods., Inc., Marlboro, MA 01752 ............................. 617-481-1684 
Tustin Electronics eo.. Anaheim, CA 92807 ..•...............•.......... 714-777-5800 

Modules, Display - See Display Modules (VoL B) 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller 



Modules, Encoding/Decoding-3130· 

Modules, Encoding/Decoding-3130 
t Computer Conversions Corp., E. Northport, NY 11731, 516-261-3300 

............. ............................................... 001150-1151 
tControl Sciences, Inc., Chatsworth, CA 91311, 818-709-5510 •••••• 001152-1155, 

1157 
F-P Electronics, Mlsslseauga, Ont, CANADA LAW 2P1, 416-624-3020 

......................................... : .................. B'1075-1077 
t Intsrlace Engineering Inc., Holbrook, MA 02343, 617-986-2600 ••• • • • • • •• 001182 
§ Interawllch, Wm. J. Purdy Co., Burlingame, CA 94010, 415-34N1217 •••• B'1817 
§ Xlco, Inc., Chatsworth, CA 91311,818-709-4403 .................... ;.. 001118 

Analog Devices, Inc, Norwood, MA 02062-9106 ........................ 6.17-329-4700 
t Anders, Inc, Simsbury, CT 06070 ....................................... 203-656-7666 
t Aydin Vaclor Div., Aydin Corp., Newtown, PA 18940-0328 ............... 215-966-4271 

Data Transilltion, Inc., Mariboro, MA 01752 .............................. 508-481-3700 
Datel, Inc., Mansfield, MA 02048-1194 .................................. 508-339-3000 
Disc Instruments, Honeywell, Costa Mesa, CA 92626 ................... 714-433-0343 

# Engineered Assemblies & Components Corp, Teterboro, NJ 07608 ...... 201-288-4477; 
800-447-5639 

§ Giddings & Lewis-Nexes Automation, Giddings & Lewis, Inc., Fond du Lac, WI 
54938-1658 .......................................................... 414-921-7100 

t GRIM Corporation, Medford, NJ 08055-0968 ............................ 609-267-7950 
t ILC Data Device Corp., Bohemia, NY 11716-2482....................... 516-567-5600 

Richard-Lee Cc., Cranford, NJ 07016 ............... :................... 201-278-0710 
tVernHech:Vernitron Corp., Deer Pk., NY 11729 ........................... 516-666-5100 

Vetra Systems Corp., Plainview, NY 11803 .............................. 516-454-6469 

Modules, Filter-3130 
Avena Corp., Brooklyn, NY 11208, 718-927-5991;800-452-1966 ••••••••• A'1659 

§ Corcom, Inc., Ubertyville, IL 60048, 708-680-7400 •••••••••.••••••••.•• C'1330 
Delta Products Corporation, Fremont, CA 94538, 415-770'()660 •.•• A'1612-1613 
ELMA Electronic Inc., Fremont, CA 94538, 415-656-3400 ••••••••••••••• B'1806 

t ESC Electronics Corp., Palisade. Pk., NJ 07650, 201-947.()4oo ••••••••• A'1671 
Genisco Electronics Corporetlon, Sen Diego, CA 92173, 619-661-5100 •• A'1624 

§ Globtek, Inc., N. Bergen, NJ 07047, 201-961'()246 ..................... 8'1367 
t Intagretad Microwave, Sen Diego, CA 92121-1009,619-259-2600 ••• A'1678-1679 

Krohn-Hita Corp., Avon, MA 02322, 508-660-1660 ••••••••••••••••••••. A'1684 
t Lorch Electronics:Div. of Vernllron Corp., St. Petersburg, FL 33710, 813-347-2181 

................................................................. A'1751 
Marway Prods. Inc., Santa Ane, CA 92703, 714-973-1800 ••••••••••••.•. 0'2212 
McCoy Electronics Co., A Sub. of oak Induetrle8, MI. Holly Springs, PA 17065, 

717-466-3411 .................................................... A'1383 
§ Power Dynamics Inc., Weet Orange, NJ 07052, 201-736-5722 • • • • • • • • • •• A'1629 
§ Schaffner EMC, Inc. Components Division, Union, NJ 07083, 

908-851-l11i64;8OO-361-S566 .................................. A'1634-1637 
t Anders, Inc., Simsbury, CT 06070 ................................. ,...... 203-556-7666 
t Andersen Laboratories, Bloomfield, CT 08002 . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-286-9090 

A. P. Circuit, Brooklyn, NY 11237 ....................................... 718-456-2717 
Aptek T echnoklgies, Inc., Aptek Microsystems, Deerfield Beach, FL 33442 

...............................•...... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-421-8450 
t Aydin Vaclor Div., Aydin Corp., Newtown, PA 18940-0328 ............... 215-968-4271 
t Boonton Electronics Corp, Randolph, NJ 07669 ........................ 201-584-1077 

Cambridge Fitter Corp., Syracuse, NY 13221-4906 ...................... 315-457-1000 
# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-288-4477; 

8()(}447-5639 
Engin_ed Components Co., Sen Luis Obispo, CA 93403-8121 ...... :. 805-544-3800 
Hopkins Engrg., San Fernando, CA 91342 .............................. 818-361-6691 

t International Sensor Systems. Inc., Aurora, NE 66618 .......•........... 402-594-6111 
Lunaire Environmental, Inc., Lunaire Limited, Williamsport, PA.11701 .... 717-328-1770 

t Marconi Circuil Technology Corp., Farmingdale, NY 11735 .. .. . .. . . .. ... 516-293-6636 
NF Electronic Instrumants, Costa Mesa, CA 92626 ...................... 714-557-1684 
Precision Fitters, Ithaca, NY 14850 ...................................... 607-277-3550 

t Sawtek Inc., Orlando, FL 32860-9501 ................................... 407-888-6660 
§ Schurter, Inc., Petaluma, CA 94952 ..................................... 707-778-6311 
tTeledyne Microwave, Mountain View, CA 94043 .: ...................... 415-968-2211 
§ Toke America, Inc., Mt Prospect" IL 60056 .............................. 708-297-0070 
t Trilithic, Inc., Indianapolis, IN 46236 ..................................... 800-344-2412 

Modules, I/O Relay-3130 
§ AI1ech Corp., Somerville, tlJ 08876, 908-707-9484 •••••••••••••••• C'1166,1170 

Aromet Corp., MalBushilB Electrical Works Ltd., New Providence, NJ 07974, 
908-464-3550 ..................................................... 8'1422 

§ Crydorn Compeny, Lekewood, CA 90711-3699,213-965-3536 
.. • • • . • • .. • • • .. • . • • .. • • • • • .. .. . .. .. • .. .. • • . .... Ao2086-2092, 801450-1455 

CYTEC Corp., Peilfleld, NY 14526, 716-381-4740;800-346-3117 ••.•••••. 0'1240 
§ Gordos, A Flinllnduetries Company, Rogers, AR 72756, 501-636-5000 

................. ................................... B'1488,D'1170-1173 
§ Grayhillinc., Le Grange, IL 60525, 708-354-1040 ••••••••••••••••• B·1490-1491 

Maeler Electronic Controls, Los Angeles, CA 90025, 213-452-1336 •.•••• B'1541 
SPotter & Brumfield, A Siemens Co., Princeton, IN 47671'()001, 812-386-1000 

................................................................. 8·1565 
§ Silicon Power Cube Corp., Long Beech, CA 90805, 213-634-9390 ••••••• 8"1662 

Teledyne Relays, Teledyne, Inc., Hewthorne; CA 90250, 213-777'()077 •• 8'1608 
§ WECO Electrical Connectors, Inc., Mooers, NY 12958, 518-298-4610 •••• Co1568 
§ WECO Electrical Connectors, Inc., Kirkland, Quebec, CAltjADA H9H 3L4, 

514-994~138 .................................................... C·1568 
Weldmuller Inc., Richmond, VA 23236,804-794-2877 ••••.••••••••.•••• C·1579 

§Action Instruments, San Diego, CA 92123 ............................... 619-279-5726 
§ Brentek Intemational, Inc., Hallam, PA 17408 ............................ 717-755-8000 

Dixson, Inc., Grand Junction. CO 81503 ................................. 303-244-1241 
Douglas Randall, Pawcatuck, CT 06379 ................................ 203-599-2075 

§ duTec, Inc., Jackson, Mi 49204-0964 .............................. ;. .... 800-248-1632 
EI & S, Prime Technology Inc., North Branford, CT 08471 .... :........... 203-481-5721 

§# Encoder Products, Sandpoint, 10 83864 . . .. . . . . . . . .. .. .. . .. .. . . . . . . .. . .. 208-263-8541 
§ !"ntrelec Div/GEC Aisthom Internationa\ inc. Irving, TX 75038 .......... 214-550-9025 
§ Gantron Corporation, Scottsdale, P;z 85260 ............................. 602-443-1288 
§Global Components & Controls, Eatontown, NJ 07724 ......•........•.. 201-389-1470 

PRODUCT INDEX & DIRECTORY 
§tGunther, W., GmbH, 0 8500 Nurnberg 82, GERMANY •.... : .•. (0)911/65521 or 65520 

§ International Technoklgles, Inc., Warwick, RI 02666 ..................... 401-781-5595 
t Jennings, San Jose, CA 95122-2696 .. .. .. . .. .. • .. . .. .. . ... .. . .. .. • . .... 408-292-4025 

KineticSystems, Lockport, IL 80441 ..................................... 815-838-0005 
KMC Systems, Inc., Midland Pk, NJ 07432 ............•.....••....•..... 201-447-0007 
Maxus Baclronic Corp., Boulder, CO 80301.............................. 303-447-1226 
MicroDimensions, Inc., Mentor, OH 44060 . .. . .. . .. .. . .. . .. .. .. .. .. .. .... 216-974-8070 
Micro Industries, Westerville, OH 43081 ........•............•.....•..•.. 614-995-0404 

. §Nationallnstruments Corp., Austin, TX 78730-5039 ..................... 512-794-0100 
§Opto 22, Huntington Beh., CA 92649 .................................... 714-891-5661 
§Phoenix Contact Inc. Harrisburg, PA 17111 .............................. 717-944-1300 
Raca~Oana Instrs. Inc .• Irvine, CA 92718 ................................ 714-959-8999 

§ T-Bar Data SwHch Corp., Shelton, CT 06484 ............................ 203-926-1801 
§tTeledyne Solid State, A Div. of Teledyne Relays, Hawthome, CA 90250 

213-777-0077 

Modules, Logic-Also See Cards; Circuits; Networks-3130 
Advancad Electronic Pecksging, Huntington Beach, CA 92646, 714-989-1150 

........................................... ; ..................... A'1719 
§t DalB Deley Devices, Clifton, NJ 07013-1915, 201-773-2299 •••••••• A.1540-1541 

Datel, Inc., Mansfield, MA 02048-1194, 508-339-3000 ••.•••••.••••••••• 001159 
Elgenco, Inc., Hurricane, UT 84737,801-635-4654 ••••••••••••••••••••• 001244 

§ Gordos, A Flint Induetries Compeny, Rogers, AR 72756,501-636-5000 
•••••••.••••••••••••••.••••••••••••.•••••••••••••.•••••••••• 001171,1173 

§ Interawitch, Wm. J. Purdy Co., Burlingame, CA 94010, 415-347-9217 ••• .' 801817 
t Phillpe ECG, North American Philips Co., Williamsport, PA 17701, 717-323-4691 

••••••••••••••••••••••••••••••••••••••• ; ••••••••••••••••••••••••• A-2118 
Weldmuller Inc., Richmond, VA 23236, 804-794-2877 •••••••••••••••••• C'1579 

t Assembly Specialists, Chelmsford, MA 01824 ........................... 508-250-5900 
Astrosystems, Lake Success, NY 11042 ................................ 516-328-1600 
DigHaI Equip., Marlborough, MA 01752 
Dynage/ControIs, Inc., Canistota, SO 57012............................. 605-298-3487 
Engineered Components Co., Sen Luis Obispo, CA 93403-8121 ........ 805-544-3600 

t ILC Data Device Corp., Bohemia, NY 11716-2482 . . . .. . .. ... .. . . . . . . . . .. 518-667-5600 
t International Sensor Systems, Inc. Aurora, NE 68818 .................•. 402-994-6111 
tLogic Technology, Inc., Mtn. View,.CA 94043 ............................ 415-967-1007 

Matrix Systems Corp., Calabasas, CA 91302 ............................ 818-222-2301 
Micro Industries, Westerville, OH 43081 ............................... :. 614-995-0404 
Micro/sys, Glendale, CA 91201-3010 ................................... 818-244-4800 

§ Namco Controls, An AcmlrCleveland Co. Mentor, OH 44060 •....•..... 216-946-9900 
Preferred Elaclronics, Inc., WesUield, MA 01086 ........ 413-568-2301;I-8O(H;53-6374 
Racal-Dana Instrs. Inc., irvine, CA 92718 ................................ 714-959-8999 
Rhombus Industries, Huntington Beh., CA 92649-1595 ................•. 714-998-0960 
Richard-Lee Co. Cranford, NJ 07016 ................................... 201-278-0710 
RockWelllnt'l:Semiconductor Products Division, Newport Beach, CA 92660 

... . . .. . .. . . . . .. . . ... . . .. .. ... .. . .. . . . .. . . .. . .. ... . . . .. . .. . . . . . . .. . . . .. 714-933-4800 
§Struthers-Dunn, Inc. and Hi-G Co., Inc., PHmsn, NJ 08071-0901 ......... 609-589-7500 

Sunrise Electronics, Inc., Glendora, CA 91740 ........................... 81&-914-1926 
§t Superior Elactric, Bristol, CT 06010 ..................................... 203-662-9561 

Transicoillnc., Penn Airborne Products, Southampton, PA 18966 .. ... . .. 215-355-3400 
Vetra Systems Corp.. Plainview, NY 11803 .. .. .. .. .. .. . .. .. . .. . .. .. . .... 516-454-6469 

Modules, MIC-3130 
Advancad Electronic Packaging, Huntington Beach, CA 92646, 714-969-1150 

................................................................. A'1719 
AEL Defense Corp., Lansdale, PA 19446 ................................ 215-822-2929 

tTeledyne Microwave, Mountain View, CA 94043 ........................ 415-968-2211 

Modules, LogiC, Surface Mount-3130 
Advanced Electronic Packsging, Huntington Beech, CA 92646,714-969-1150 

................................................................. A-17l9 
tDensepac Microsystems, Inc. Garden Grove, CA 92641-1428 ........... 714-898-0007; 

800-64-CHIPS 
Micro Electronic Technologies, Hopkinoon, MA 01746 ................... 508-435-9057 
Micro Industries, Westerville, OH 43081 ...... ,.......................... 614-895-0404 

§ PTS Corporation, Bloomington, IN 47401 .............•......•.......... 812-824-9331 
Rhombus Industries, Huntington Beh .• CA 92649-1595 •.........•.....•. 714-998-0960 

Modules, NIM-2900 - See Vol. D 

Modules, Oscillator-2300 
California Instruments Corp., Sen DiegO. CA 92111-1216, 

619-279-9620;800-356-2244 ••.•••••••••••••••••••••••••••••••••••• 0'2181 
t Computer Conversions Corp., E. Northport, NY 11731, 516-261-3300 •••• 001150 

Connor-Winfield Corp., Aurora, IL 60505-1335,708-951-4722 •••••• A'1325-1326 
§ Dale ElectroniCS, Inc., Tempe Div., Tempe, AZ 85282-1883, .802-967-7874 

• • • • • • • • • • • • • • • • • . • . • . • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • •• A'1352-1355 
tFTS/AUSTRON, Austin, TX 78761-4766,512-251-2341 ••••••••••••••••• A'1371 
t Intemational Sensor Syetems, Inc., Aurora, NE 68818, 402-994-5111 •••• A'1731 

McCoy Electronics Co., A Sub. of Oak Incluetries, Mt Holly Springs, PA 17066, 
717-486-3411 .................................................... A'1384 

t TRAK Microwave Corp., Tampe, FL 33634, 813-884-1411 ••••••••••••••• A·183O 
t Vectron Leboratories, Inc., Norwalk, CT 08850, 203-953-4433 • • • • •• A'1494-1488 
t Andersen Laboratories, BlOOmfield, CT 08002 . . . . . . . . . . . . . . . . . . • . . . . . . .. 203-286-9090 
§AT&T Microelectronics, Allentown, PA 18103 .................. 1-800-372-2447;ln Can: 

1-800-553-2448 
§t Avantek, Inc., Milpitas, CA 95035-7492 •........•................•....... 408-432-3080 

t Aydin Vaclor Div. Aydin Corp., Newtown, PA 18940-0328 •.. ,........... 215-966-4271 
# BEC Inc.lCertified Calibration Labs, Horsham, PA 19044 .•..... '" .. .. .. 800-523-3808 
§Charnpion Technologies, Inc., Franklin Park, IL 80131 ................... 708-451-1000 
# Engineered Assemblies & Components Corp., Teterboro, NJ 07808 ...•.. 201-288-4477; 

800-447-5639 
Engineered Components Co., San Luis Obispo, CA 93403-8121 •.....•. 805-544-3800 

tGonnan-Redlich MIg. Co., Athens, OH 45701 ............................. 814-593-3150 
Modular Audio Products, Modular Devices, Inc., Shirley, NY 11967 ..•.... 518-345-3100 

t Moduiar Devices, Shiiley, NY 11967 .................................... 518-345-3100 
Richard-Lee Co., Cranford, NJ 07016 ........................... : ...... , 201-278-0710 

§-Procluct sold through distributors t-Procluct.meets MIL SpecS <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY Mounts, Crystal-2300 
-------------------

tSolid State Electronics Corp. Northridge, CA 91324 ..................... 818-993-8257 Monitors, Response Time-2900 - See Vol. D 
tTechtrol Cyclonetics, Inc., New Cumberland, PA 17070 ................. 717-774-2746 
tTeledyne Microwave, Mountain View, CA 94043 ........................ 415-968-2211 Monitors, Television, Fiberoptic-2475 - See Vol. B 
t Z Communications. Inc., Ft Lauderdale, FL 33309 .................•.... 305-735-1000 

Modules, Power Entry, Filtered-2700 
Aerovox Inc., North Dartmouth, MA 02747-1217, 508-995-8000 ••.••.•.. A-1610 

§Corcom, 1m: .. , libliJrtyvmtJ,:l 00046, 708~OOO~7'400 ................... A~1G't"!, C"1331 
§t Delta Products Corporation, Fremont, CA 94538, 415-770-0660 

•••••••••••••.•.•.•..•••.•.••••.•.•.•••.••.••••.. .•• A·1612-1613, C·1346 
Elchhoff ElectroniCS, Warwick, RI 02886,401-738-1440;800-678-1040 

............. .•.•.•..•••.••••.•.•.•.•• •..•••.••.. .••••. A·1614·1615,1617 
Filtar Concepts Inc., Santa Ana, CA 92707, 714-545-7003 .••••••.•..••• A·l620 

§ Globtek, Inc., N. Bergen, NJ 01047, 201-861-0246 •••••.••••••.••••... " C·1386 
§t JMK, Inc., Amh_, NH 03031, 603-886-4100 ......................... A·1627 

Marway Prods. Inc., Santa Ana, CA 92703, 714-873-1800 •.••.•.•.• 0·2212-2213 
Panel Components Corp., Santa Roaa, CA 95406, 707·523-0600 

....................................................... C·1484,l486-1487 
§ Power Dynamics Inc., West Orange, NJ 07052, 201-736-5722 

.... .............................................. •• A·1628-1629; C·1503 
§ Schaffner EMC, Inc. Components Division, Union, NJ 07083, 

908-851-0664;800-367-5566 ." ............................... " A·I634-1637 
§ Schurter, inc., Petaluma, CA 94952, 707-778-6311 •.• A~I638-1639, C·1518-1519 

Transducers" Systems, A Prime Technology Company, N. Braniord, CT 06471, 
203-481-5721 ..................................................... B·1947 

tTri-Mag, Inc., Visalia, CA 93291, 209-651-2222 •.••.•..•.•.•....•. A·1646-1647 
Curtis Industries, Milwaukee, WI 53219-0910 ........................... 414-649-4200 
Krohn-Hite Corp., Avon, MA 02322 ...................................... 508'58(H 660 

§ Sola, A Unit of General Sign, Elk Grove Villaga, IL 60007-5666 ......... 708-439-2800 

Modules, RMS-to-DC Conversion-3130 
Abbott Electronics, Los Angeles, CA 90034, 213-202-8820 .••.••••••.•. 001523 
Abbott Technologies, Inc. Power Supplies Division, Sun Valley, CA 91352, 

818-504-0644,1-800-367-8200,818-841-3630......................... 0·1511 
WECO Electrical Connectors, Inc., Mooers, NY 12958, 518-298-4810 •.•. C·1568 

§ WECO Electrical Connectors, Inc., Kirkland, Quebec, CANADA H9H 3U, 
514-694-9136 .................................................... C·l568 

Abbott Technologies, Inc, Transformer Division, Sun Valley, CA 91352 ... 818-504-0644; 
1-801}·367·8200;818-841-3630 

Advanced Analog, Intech, Santa Clara, CA 95050 ....................... 408-988-2702 
#BEC Inc./Certified Calibration Labs, Horsham, PA 19044 , ............... 800-523-3808 
§Semikron,lnc., Hudson, NH 03051-0066 ............... 603-883-8102;1-800-258-1308 
§ Sola, A Unit of General Sign., Elk Grove Village, IL 60007·5666 ......... 708-439-;'800 

Modules, Sample & Hold-3130 
Datel, Inc., Mansfield, MA 0204S-1194, 508-339-3000 •. "............... D·ll59 

til"""", ElectroniCS, Ph""nil" AZ 80021, 002·870·3C93.......... ... [>"1171; 
t ILC Data Device Corp., Bohemia, NY 11716-2482, 516-567-5600 ....•••. 0·1177 

Precision Filters, Ithaca, NY 14850, 607-277-3550 •••.•••••••..•••••••• 0·1192 
Texmate, Inc., Vista, CA 92083-8397, 619-598-9899 •••• .•••.•. . .. ..•... 0-1375 
Advanced Analog, Intech, Santa Clara, CA 95050 ....................... 408-988-2702 

t Analog Devices, Inc., Norwood, MA 02082-9106 ............•........... 617-329-4700 
Analogic Corp., Data Conversion Prods Grp., Wakefield, MA 01880 ..... 508-977-3000 
Data Translation,lnc., Marlboro, MA 01752 .............................. 508-481-3700 

t Intemational Sensor Systems, Inc., Aurora, NE 68818 ................... 402-694-6111 
KineflcSysterns. Lockport, IL 60441 ..................................... 815-838-0005 
R. C. Electronics Inc., Goleta, CA 93116 ................................. 805-685-7770 

§ WECO Electrical Connectors, Inc., Kirkland, Quebec, CANADA H9H 3L4 

Modules, Switching-5100 - See Vol. B 

Modules (Mil), Electronic-2440 - See Vol. B 

Modules (Mil), Standard Electronic-2440 - See Vat. B 

Molding Services - See Services, Molding (Vol. OJ 

Monitors, Current-2200 - See Vol. D 

Monitors, Data link-1900 - See Vol. D 

Monitors, Error Rate-1900 - See Vol. D 

Monitors, Frequency-2900 - See Vol. D 

Monitors, High Resolution-2000 - See Vol. D 

Monitors, Humidity-2200 - See Vol. D 

Monitors, laser Energy-2200 - See Vol. D 

Monitors, line & Program-1900 - See Vol. D 

Monitors, Moclulation-2900 - See Vol. D 

Monitors, Phase & Phase Angle-2900 - See Vol. D 

Monitors, Phase Sequence & loss-2200 - See Vol. D 

Monitors, Power, AC & OC-2200 - See Vol. D 

Monitors, Power, AF-1300 - See Vol. D 

Monitors, Power Failure-2200 - See Vol. D 

Monitors, Power, Microwave-2900 - See Vol. D 

Monitors, Power, RF-2900 - See Vol. D 

514-694-9136 

Monitors, Temperature-Also See Controls, Temperature-5300 - See 
Vol.B 

Monitors, TorqueiSpeed-2200 - See Vol. D 

Monitors, Touch -- See Touch Monitors (Vol. OJ 

Monitors, Vibration-2200 - See Vol. D 

Monitors, Video-1900 - See Vol. D 

Monitors, Voltage - See Meters, Volt (Vol. OJ 

Monitors, Waveform - See Oscilloscopes (Vol. OJ 

Monitors (Mil), Oata-2440 - See Vol. B 

Motor & Generator Armatures, Rotors, Stators-3500 - See Vol. B 

Motor Assemblies with Integral Tachometer / Encoder-3500 - See 
Vol. B 

Motor Generator Sets-4000 - See Vol. D 

Motorized Components - See Potentiometers, Motorized (Vol. J, 
Rheostats, Motorized (Vol. J, Transformers, Variable, Motorized 

Motorized Micropositioners-4900 - See Vol. D 

Motorized Potentiometers - See Potentiometers, Motorized 

Motorized Translation Stages-4900 - See Vol. D 

Motor Speed Drives - See Controls, Motor Speed (Vol. OJ 

Motors, Brush, DC-3500 - See Vol. B 

Motors, Brushless, OC-3500 - See Vol. B 

Motors, Clock & Timing-3500 - See Vol. B 

Motors, Control-3500 - See Vol. B 

Motors, DC Timing-3500 - See Vol. B 

Motors, Drag Cup-3500 .- See Vol. B 

Motors, Fractional Horsepower-3500 - See Vol. B 

Motors, Gearhead-3500 - See Vol. B 

Motors, Gyro-3500 - See Vol. B 

Motors, Hysteresis-3500 - See Val. B 

Motors, Incremental, Stepping - See Motors, Stepping (Vol. B) 

Motors, Induction-3500 - See Vol. B 

Motors, linear-3500 - See Vol. B 

Motors, Miniature - See Motors, Fractional HP (Vol. BJ 

Motors, Permanent Magnet-3500 - See Vol. B 

Motors, Selsyn - See Motors, Synchronous (Vol. B) 

Motors, Servo-4900 - See Vol. D 

Motors, Squirrel Cage-3500 - See Vol. B 

Motors, Stepping-3500 - See Vol. B 

Motors, Synchronous-3500 - See Vol. B 

Motors, Synchronous, Polarized - See Motors, SYllchronous (Vol. B) 

Motors, Timing - See Motors, Clock & Timing (Vol. BJ 

Motors, Torque (inci. Torquers)-3500 - See Vol. B 

Motors, Universal, AC or DC· Operation-3500 - See Vol. B 

Motors, (Mll)-2440 - See Vol. B 

Mounts, Antenna-.1200 - See Vol. D 

Mounts, CRT & Accessories-2500 - See Vol. C 

Mounts, Crystal-2300 
§ Blvar, Inc., Irvine, CA 92718, 714-951-8808 ••••••••••••••••••••••••••• C.l015 

McCoy Electronics Co., A Sub. 01 Oak Industries, Mt Holly Springs, PA17065, 
717-486-3411 .............. __ .................... __ ...... __ ' A·1380-1381 

TOYOCOM USA INC., Arlington Heights, IL 60005, . 
708-593-8780/1-800-TOYOCOM ........... __ ...... __ .............. A·1473 

§t Allee Inc., North Andover, MA 01845 ...............•................ . . .. 508-681-1003 
Hewlett-Packard Co, CUpertino, CA 95014 .........•.................... 800-752-0900 
LecIronic Research Labs., Inc., Camden, NJ 08104 . . . . . . . . . . . . . . . . . . . . .. 809-541-4200 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller 



Mounts, Crystal-2300 (Cont'd) 
§ Methode Electronics, Inc., Interconnect Prods Div, RolUng Meadows, II.. 60008 

. . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . • . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . . . .. 708-392-3500 
t Microlilb/FXR, Livingston, NJ 07039 .. . .. .•.••......•.................. 201-992-noo 
t Microphase, Norwalk, CT 06856 . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 203-866-8000 
t Milross Controls, Inc., Southampton, PA .18966 . . . . . . . . . . . . . . . . . . . . . . . ... 215-355-0200 

Monllor Products Co., Inc. Oceanside, CA 92054 ....................... 619-433-4510 
t Premier Microwave, Port Chester, NY 10573 .. .. .. .. • .. .. .. .. . .. . .. .. .. . 914-939-8900 

§t Systron-Donner Microwave Div. Sylmar, CA 91342. . . . . . . . . . . . . . . . . . . .. 818-362-9900 
§t Telephonics Corporation/PRO Instrumerrts, Huntington, NY 11743 

................................................................. 516-549-6415/6428 

Mounts, Integrated Circuit - See Sockets, Integrated Circuit (Vol. C), 
Boards, Plug-In (Vol. C) 

Mounts, Microwave-3450 
Andrew Corp., Orland Pk., IL 60462 ..................................... 8O~255-1479 

Gabriel Electronics, Scarborough, ME 04074 •........................... 207-883-5161 
fLoral Microwave Narda, Hauppauge, NY 11788 ...... : .................. 516-231-1700 
t Maury Microwave Corp. Cucamonga, CA 91730 ........................ 714-987-4715 
t Microlab/FXR, Uvingston, NJ 07039 .......•............................ 201-992-nOO 
t MIcro-Mounting Devices, Campbell, CA 95008 ..............•........... 408-866-4626 
t Mltac Electronics, Pointe Claire, QUEBEC, CANADA H9R 3)(3 .......... 514-694-6666 
t Premier Microwave, Port Chester, NY 10573 .... .. .. .. .. .. .. .. .. .. .. .... 914-939-8900 

§tTelephonics Corporation/PRO Instruments, Huntington, NY 11743 
................................................................. 516-549-6415/6428 

Mounts, Mobile Antenna - See Mounts, Antenna (Vol. OJ 

Mounts, Satellite Antennas-1900 - See Vol. D 

Mounts, Shock 8. Vibration-2500 - See Vol. C 

Moul'1ts, Thermistor-5300 - See Vol. B 

Mounts, Transistor (Incl. Kits) - See Pads, Transistor Mounting 
(VotC) 

MOIJSe Devices - See Conlrols, Computer Input (Vol. 0) 

Multibus - See Board Computers & Subassemblies, Multibus (Vol. OJ 

Multiplexers, Analog-2325 - See Vol. D 

Multiplexers, Digitai-2325 - See Vol. D 

Multiplexers, Fiber Optic-2475 - See Vol. B 

Multiplexers, Frequency Division-1900 - See Vol. D 

Multiplexers, ststiBtical-1900 - See Vol. D 

Multiplexers, Time Division-1900 - See Vol. D 

Multiplexers, Transmission-1900 - See Vol. D 

Multiplexers, Video-1900 - See Vol. D 

Multipliers, Analog-2325 - See Vol. D 

Multipliers, Channel Electron-2325 - See Vol. D 

Multipliers, Crystal-1900 - See Vol. D 

Multipliers, Oiode-1900 - See Vol. D 

Multipliers, Frequency-3450 
tFrequency ElectroniCS, Inc.,Mltchel Field, NY 11553, 516-794-4500 ..... A·1368 
t Mini-Circuits Lab., Brooklyn, NY 11235-{JOO3, 718-934-4500 ••.•••••.••. A·1753 
t Servo Corporation 01 America, Hicksville, NY 11802-9907, 516-938-9700 
.. c., .................................... , ................ Ao 1827,0010n 

tTRAK Microwave Corp., Tampa, FL 33634,813-884-1411 .••••••••••.•.• A·1831 
t Airtron, Litton Induslries, Inc., Morris Plains, NJ 07950 ................... 201-539-5500 
t Ajax Magnethermic Corp. Warren, OH 44482 ........................... 216-372-8511 

§t ANZAC, M/ A-coM, Burlington, MA 01803 .............................. 617-273-3333 
# BEC Inc.lCertified Calibration Labs, Horsham, PA 19044 ............... , 8O~523-3808 

tComstron A Div. of Aeroflex, Plainview, NY 11803 ...................... 516-752-2351 
tCorvus Microwave Inc. Syracuse, NY 13211-2100 ............. : ........ 315-437-4400 
§ Dallas Semiconductor, Dallas, TX 75067 ................................ 214-45~0400 

Dowly Avionics, Arcadia, CA 91006 ..................................... 818-445-5955 
Dowly Control Tachnologies, BOonton, NJ 07005-0239 ...•............. 201-334-3100 

t Engineered Components Co., San Luis Obispo, CA 93403-8121 ....... . 805-544-3800 
# Equipment Remarketing Company, Boston Financial & Equity Corporation, Boston, MA 

02215 ..................................... : .......................... 617-267-8600 
t FEI Microwave,lnc., Frequency Electronics, Inc., Sunnyvale, CA 94086 .. 408-732-{J880 
tGreenray Inds.inc. Mechanicsburg, PA 17055 .......................... 717-766-{J223 
t Hughes Microelactronic Circuits Division, Newport Beach, CA 92658-8903 

.........................•......................•...............•...... 714-759-2952 
t Integrated Microwave, San Diego, CA 92121-1009 ...................... 619-259-2600 
Horch Electronics:Div. of VemHron Corp., Sl Petersburg, FL 33710 ...... 813-347-2181 
tLucas Zete, Inc., Lucas Aerospace, Inc. San Jose, CA 95134 ............ 408-434-3600 
tM/A COM Ltd, BedfOtdshire, ENGLAND LU5 4SX, England ............ 44(582)471200 
tMegnum Microwave Corp., Fremont, CA 94538 ......................... 415-657-9898 

MICRO DATA SYSTEMS, Thomasville, GA 31799 ........... ;.......... 912-226-1709 
tMicrolab/FXR. Livingston, NJ 07039 .................................... 201-992-nOO 
tMicronics Tachnology Inc., Glen Cove, NY 11542 ....................... 516-759-5600 
§ Micro,Now Instr. Co., Inc., Skokie, IL 60076 ............................ " 708-677-4700 
tMITEQ Inc., Hauppauge, NY 11788 ........ : ............................ 516-436-7400 
§ Motoroia Semiconductor Prods. Sector, Tempa, AZ 85264 . ....... . . . .. .. 602-244-6900 
tNorth Hills Electronics, Glen Cove, NY 11542 ........................... 516-871-5700 

PRODUCT INDEX & DIRECTORY 
Olektron Corp., Signal Tachnology Corp., Wabater, MA 01570 ....•...... 508-943-7440 

§ OscilloquallZ, B & J Marketing, Northridge, CA 91325 .....••...••.•....• 818-993-0048 
§ Reliance Comm/Tac, ReUance Electric. Cleveland, OH 44117 ...•...... ~245-4501 

Richard-Lee Co. Cranford, NJ 07016 •............•.......••.....•...•. ~ 201-276-0710 
tTachtrol Cyclonetics,lnc., New Cumberland, PA 11070 ................. 717-774-2746 
t Teledyne Microelectronics, Los Angeles, CA 90066 .....• 213-822-8229;213-87~9831 
tTeledyne Microwave, Mountain View, CA 94043 ........................ 415-966-2211 

TAM, Inc., Manchester, NH 03103 . .. .. .. • .. .. .. .. . .. • .. . • .. .. . • .. . .. .... 603-627-6000 
Tucker Elac1ronics, Dallas, TX 75355-1419 .............. 214-34&-8900;~527-4642 

t Watkins-Johnson Co, Palo Mo, CA 94304 ............................. 415-493-4141 
tWenzei Associates, Inc., Austin, TX 78728 .............................. 512-244-7741 

MuUipliers, Hall-4800 
Bell, F. W., Inc., Orlando, FL 32807, 407-678-6900 ••••••••••••• B·1882,00113O 

# Equipment Remarketing Company, Boston Financial & Equity Corporation, Boston,.MA 
02215 ............................................................... 617-267-8600 

Ohio SemHronics, Inc., Columbus, OH 43212 ............................ 614-486-9561 
Sharp Electronics Corp., Microelactronics Grp., Camas, WA 98706 ...... 206-834-2500 

Multipliers, Magnetic Analog-2200 - See Vol. D 

Multipliers, Meter-2900 - See Val. D 

Multipliers, Servo-4900 - See Vol. D 

Nameplates-2400 - See Vol. C 

Network Processors-1900 - See Vol. D 

Networks, Computer, Local Area-2000 - See Vol. D 

Networks, Crossover, Attenuator (Audio)-1300 - See Vol. D 

Networks, Digital Data, Equipmem-1900 - See Vol. D 

Networks, Directional Antenna Phasing-1200 - See Vol. D 

Networks, Hybrid-2000 - See Vol. D 

Networks, Hybrid Substrates-3130 
t Electro-Films, Inc., Warwick, RI02866, 401-738-9150 ••••••.•..•••.•••• A·1910 

ISL Products Inl'l, Ltd., Syosset, NY 11791-6093, 516-937-3475 ••••••••• A·1734 
t Mini-Systems, Inc., Thick/ThIn Film Division, North Attleboro, MA 02761, 

508-695-{J203 .................................................... A·1955 
Plconics, Incorporated, Tyngsboro, MA 01879, 508-649-7501 ••••••••••• A·1975 
State oIlhe Art, Inc., State College, PA 16803-1797, 814-355-8004 •••••• A·l986 
Ultronix, Inc., A Company 01 Vishay, Grand Junction, CO 81502, 303-242-0810 

••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••• A·1992 
ACC Electronics Company, Echlin Inc., Independence, KS 67301 ........ 316-331-1000 

§ Allen Bradley Co., Electronic Components DiY. A Rockwellintemational Co. EI Paso, TX 
79936 . . . . .. . .. .. . .. .. . . . . . .. . . .. .. . . . . . . . . . . . • . . . . .. .. 915-592-4888;8~592-4868 

§t Backman Industrial Corp., Affiliate of Emerson Electric Co., Fullerton, CA 92635 
....................................................................... 714-447-2300 

§t Cainomia Micro Devices, Inc., Milpijas, CA 95035 ....................... 408-263-3214 
tFilm Microelactronics Inc., Peabody, MA 01980 ......................... 508-532-9913 

Hokuriku USA Ltd., Morton Grove, IL 60053 .. :.......................... 70B-47~0 
t Hycomp, Inc. Marlborough, MA 01752 .................................. 508-485-8300 
tHy-Tac Industries, Div. ofTopo Industries, Inc., Shoreham, NY 11786 .. , 516-924-8686 

International Resistive Company, Boone, NC 28607 . . . . . . . . . . . . . . . . . . . .. 704-264-8661 
§ Kyocera Northwes\ Electronic Components Group, Vancouver, WA 98661 

.. . .. . . . . . . . . . . . .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. .. .. . .. .. . . . . . ... 208-896-2840 
L TI, Inc., Carol Stream, IL 60188 "...................................... 708-668-8886 
MICRO DATA SYSTEMS, Thomasville, GA 31799 ...................... 912-226-1709 

t Micro Hybrids, Inc., Medforci, NY 11763 ................................. 516-732-3448 
t Microplex, Inc., Anaheim, CA 92806 ..................................... 714-634-1535 

Micro Technology Inc., Mencmonee Falls, WI 53051 .................... 414-783-6080 
Mini-Systems, Inc. Sunben Microelectronic Division, DeIIona, FL 32725 

§ MHel Semiconductor Div. of"Mi1e1 Corp. Kanata, Ont, CANADA K2K 1 X3 

§ Murata Manufacturtng Co., Ltd., Nagaoka-Kyo-Sh\ Kyoto, JAPAN 617 ... 
t Natel Engineering Co., Inc., Simi Valley, CA 93083-3449 .....•.......... 

Northwest Microcircu~s, Inc. Philomath, OR 97370 .................... . 
§ Raltron Electronics, Miami, FL 33172 .................................. . 
t Sipex Corp. Custom Monolilhic Prods. Div., Billerica, MA 01821 ........ . 
t UnHed Supertek, Inc. San Jose, CA 95131-1101 ....................... . 

Networks, Ladder-4700 

407-574-0208 

613-592-2122 
075-951-9111 
805-581-3950 
503-929-6424 
305-593-8033 
508-667-8700 
408-922-{J730 

Ceddock Electronics, Inc., Riverside, CA 92507,714-780-1700 •••••••••• A·l853 
§ KOA Speer ElectroniCS, Bradford, PA 16701, 814-3&2-5536........ A.1931,1933 

Mills Resistor Co., Los Alamitos, CA 80720, 213-598-2454 ••••••••••.••• A·1949 
§ Murata Erie North America, Inc., Smyrna, GA 30080, 404-436-1300 •• Ao l696,1957 

Ohmtek Inc., Vishay, Niegara Falls, NY 14304, 716-283-4025 •••••• A·1965-1986 
t Piconics, Incorporated, Tyngsboro, MA 01879,508-649-7501 ••••••••••• A·1975 
§ Precision Resistlve Products, Inc., Mediapolis, IA 52637, 319-394-9131 •. A·1976 

§t Fico Components, Inc., Manchester, NH 03109, 603-669.0054 •••••••••• A·1982 
Rohm Corporation, Rohm Electronics Division, Antioch, TN 37013, 615-641-2020 

•••••.••••••••••••.•.•••••••••••••••••••••••••••••••••••••••••••• A·l984 
Ultronlx, Inc., A Company 01 Vlshay, Grand Junction, CO 81502,303-242-0810 

......................................... , ....................... A· 1992 , 
t Vlshay Resistive Systems, Malvern, PA 19355, 215-644-1300 ••••••••••• A.2OO8 
§ Allen Bradley Co., Electronic Components Div. A Rockwellinternationa,i Co. EI Paso, TX 

79936 .. .. . .. . .. . . . . . . . . . .. . .. . . .. . . . . . . . .. . . . .. .. . . . .. 915-592-4888;800-592-4888 
t Artronic Instrument Co. Inc., Sidney, NY 13838 ......................... 607-563-8444 
t AS!. Microsystems, Inc., (Fonnerly Andrich Systems, Inc.), Bohemia, NY 11716 

....................................................................... 516-589-5656 
§t Backmaillndustrial Corp. Affiliate of Emerson Electric Co, Fullerton, CA 92835 

..................................... , ................................. 714-447-2300 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value AddEld Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 
tBG Electronics, EPC Corp., Mt Vernon, NY 10550-4430 ................ 914-664-5591 

Burr-BrowriCorp. Tucson,AZ85734 .••••..•••••.......••.....••.•..... 602-746-1111 
Dale Electronics, Inc., CoIuni:lus Div. Columbus, NE 66601-3647 .....•• 402-563-6506 
Dale ElecIronics, Inc., Norfolk Dlv., Norfolk, NE 66701-2242 .....•.•..•.. 402-371-D080 

t EIectro-FiIrTis. Inc., Warwick, AI 02666 . . . .•.. . . . .. .•...•.. . .. .. . .. ..•..•. 401-738-9150 
# Engineered AssembUes & Components Corp. Teterboro, NJ 07606 •..•.. 201-2118-4477; 

600-447-5639 
t ESC Electronics Corp., PaUsedes Pit, NJ 07650 .......•...•...• " . .. ..•. 201-947-D400 
tFilm Microelectronics Inc., Peabody, MA 01960 .•.....................•. 506-532-9913 
t Frequency Selective Networks, Woodside, NY 11377 ....•.••..•........ 718-424-7500 

General Resistance, A Prime Technology Company, N. Branford, CT 06471 
••..•.........•.........•..•.••.........•...•.•......•.. , .. . ..••. . • . •.. 203-481-5721 

tHisonic, Inc. Olathe, KS 66061 ••.•.....•................•..•..•........ 913-762-0012 
Hokuriku USA Ltd., Morton Grove, IL 60053 •..........•...•....•..•...•. 708-470-&440 

t Hybrid DesIgns, Inc., Costa Mesa. CA 92626 ............................ 714-557-9933 
t Integrated Microwave, San Diego, CA 92121-1009 ......••.....•....•... 619-259-2600 
t International Resistive Company, Boone, NC 28607 . . . . ... ..•..••• . .• . .. 704-264-6661 

KeMn Industrias, Inc., Sherman Oaks, CA 91403-3501 ..•...••.•......•. 81&-990-1192 
tKALlBaniry Components. Inc., Manchester, NH 03103 ........•.....•... 603-668-3210 
§ Kyocera Northwest, Electronic Components Group, Vancouver, WA 96661 

· • . . . . . . . . • . . • • • . • • . . . • • • • . . . . . • • . . . • . . • . . . . . • . • . . . . . . . . . . . . . • . . . . . . . .. 206-696-2840 
t Marconi Circuit Technology Corp., Farmingdale, NY 11735 ...........•.. 

Meissner Industrias, Dover, NJ 07801 •••......•.•...........•.•......... 
MICRO DATA SYSTEMS, Thomasvllle, GA 31799 ...•...............•.. 

t Microplax, Inc., Anaheim, CA 92806 ..•..••..•••..•..•...••....•.••..•... 
Mini-Systerns, Inc., Sunbelt Microelectronic Division, DeRona, FL 32n5 

51&-293-8836 
201-366-1700 
912-226-1709 
714-634-1535 

•..........•••.........••••...•.•....••.•..•............•..•........•... 407-574-0206 
Morgan-Malroc. Vernitron Div., Bedford. OH 4414&-5478 •..•••..•....... 21 &-232-8600 

§ Raftron Electronics, Miami, FL 33172 ................................... 305-593-8033 
Shallco,Inc., Smithfield, NC 27577 ..................... 919-934-3135; 1-800-87&-3135 

t Sipex Corp., Custom Monolilhic Prods. Dlv. Billerica, MA 01621 ......... 506-667-8700 
Solftron Devices, Inc., Semiconductor Group, Aiviera Beach, FL 33404-9978 

· . . . ... ...• •• • . . .. .••.•• . • .. . .. . . . .•.. .• ..•.. . . .. . .. •. .. 407-84&-4311 ;800-88&-8783 
Sprague Electric Company, Distribution Division, Mansfield, MA 02046-9102 

.. . .. .. .. . .. . . . . .. .. • .. • .. .. .. .. .. . .. . .. .. . . .. .. .. . .. . .. . .. . .. . . . . . .. .. 50&-339-8900 
t Tech Labcratories Inc., Palisades Pit, NJ 07650 ...........•....•...•... 

Techno Divlsicn, Dale Electronics, Inc., Van Nuys, CA 91405-1139 ...... 
§ Tepro 01 Aorida, Clearwater, FL 33575 ........•....•............•...... 
tTTE,lncorporated, W. Los Angeles, CA 9OOB4 .....•.............•..•... 

Western MuRiplex Corp., Belmont, CA 94002 ........................... . 

Networks, LC-2700 

201-944-2221 
818-781-1642 
813-79&-1044 
213-478-8224 
415-592-8832 

Allen Avionics, Inc., Mineola, NY 11501, 5111-248-8080 ••••••••••••••••• Aol853 
t ESC Electronics Corp., Pali8adea Pic., NJ 07850, 201-847041400 ••••••••• Ao1871 

Mills RMlIIIor Co., Los Alamitos, CA 90720, 213-588-2454 • • • • • • • • • • • • •• A.l949 
Plconlc., 1ncol'pOl'llled, Tyngsboro, MA 01879, 508-849-7501 ••••••••••• Ao1975 

§t RCD Components, Inc., Manchealar, NH 03109, 603-869-0054 •••••••••• Aol982 
t Alpha Components, Mechanicsburg, PA 17055 ....•................•..• 717-897-8595 
t Artronic Instrument Co., Inc., Sidney, NY 1~ ............•.....•..•..• 807-583-8444 
t BG Electronics, EPC Corp., Mt Vernon, NY 10550-4430 ................ 914-664-5591 
tChesterfield Products, Inc., Elmwood Park, NJ 07407 ................... 201-797-8855 

Dale Electronics, Inc., Columbus Div. ColumbuS, NE 68601-3647 ..•.... 402-583-8506 
Dale Electronics, Inc., Norfolk Div. Norfolk, NE 88701-2242 ..•.....•.... 402-371-D080 
Design Automation, Inc. Lexington, MA 02173-3992 ...................• 617-862-8998 
Electrocom Industrias, S. Bend, IN 48815 ............................... 219-232-2743 

t Electronic Precision Components Corporation, Mt Vernon, NY 10550-4430 
....•••.•.....••.•••..•.• '" • . •. .. . . . . . .•. . .. ..•.•..• .. . •. . .•. ••..•..•. 914-884-2333 

t Electronic Transformer Corp., ToIowa, NJ 07511 .•....•..•...•..•......• 201-942-2222 
Engineered Components Co., San Luis Obispo, CA 93403-8121 ...•...• 805-544-3800 
EWe, Inc., Englishtown, NJ 07726 ....................................... 908-446-3110 

t Freed Transformer Co., Inc., Electronic Transformer Corp., Totowa, NJ 07511 
.. .. .. .. .. . .. .. . . . .. . .. . .. .. . .. .. . . . . . .. .. . .. .. .. . .. . .. . .. . .. . .. .. .. ... 201-842-2222 

t Frequency Selective Networks, Woodside, NY 11377 ....•..••.......... 718-424-7500 
Genlsco Electronics Corporation, San DIego, CA 92173 ................. 619-861-5100 

tHisonic, Inc., Olathe, KS 66061 ......................................... 913-782-0012 
Hokuriku USA Ltd., Morton Grove, IL 60053 ............................. 708-470-&440 

t Integrated Microwave, San Diego, CA 92121-1009 ...................... 619-259-2600 
tKR Electronics, Inc., Avenel, NJ 07001 .................................. 908-838-1900 
t Magnetico Inc., Holtsville, NY 11742 .................................... 516-654-1166 

Ohmtel< Inc. Vishay, Niagara Falls, NY 14304 .... , . .. .. .. .. .. ... .. • .. . .. 718-263-4025 
Philips CircuH AssembIies:A Division 01 North American Philips Corp., New Berlin, WI 

53151 ................................................................ 414-785-8506 
t Plastic Capacitors, Inc., Chicago, IL 80839 ............................... 312-489-2229 

R1ron Corp., Skokie, IL 60076 ..•.....•......•.....•...•.....•........... 706-879-7180 
tThinco Div. Hull Corp., Hatboro, PA 19040 .............................. 215-872-7800 
§ Toko America, Inc., Mt Prospect" II. 60056 .. .. .. . .•.• .•... .. . . . . . .••.•.. 706-297-0070 
t TTE, Incorporated, W. Los Angeles. CA 9OOB4 .......................... 213-4711-6224 

Western Multiplex Corp., Belmont, CA 94002 ............... .'.. . . . . .. . ... 415-592-8832 

Networks, Line Impedance Stabilization-1900 - See Vol. D 

Networks, Matching-1900 - See Vol. D 

Networks, Phase-2700 
t ESC Electronics Corp., PallaadBl Pk., NJ 07650, 201-847-0400 ••••••••• Ao1671 
t Frequency Selective Networks, Wpodslde, NY 11377, 718-424-7500 • • • •• Aol370 

Allen Bradley Co. Electronic Components Div., A Rockwell Internationat Co. EI Paso. TX . 
79936 .. . . . . . . . . . . . . . . . . . . . . • . . . • . . . . . . . . . . . . . . . . . . . . .. 915-592-4888;800-592-4888 

t Alpha Components, Mechanicsburg, PA 17055 ...•...........•......... 717-897-8595 
t Artronic Instrument Co., Inc. Sidney, NY 13838...... . .. . .. . .. • .. .. .. . .. 607-583-8444 
t BG Electronics, EPC Corp., Mt Vernon, NY 10550-4430 ...........••... 914-664-5591 

Dale Electronics, Inc., Columbus Div. Columbus, NE 66601-3847 ........ 402-563-6506 
§t Dale Electronics, Inc., Norfolk Div. Norfolk, NE 68701-2242 ....•....•... 402-371-0080 

Electronic Precision Components Corporation, Mt Vernon, NY 10550-4430 
· . . . . . . . . . . . . . . • . . . . • . . . . . . . . . . . . . . . . • . • . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . 914-884-2333 

Engineered Components Co., San Luis Obispo, CA 93403-8121 ........ 805-544-3800 

Networks, Resistance-4700 
tHisonic, Inc. Olathe, KS 66061 ......................................... 913-782-0012 
tMerrimac industries, West Caldwel~ NJ 07008 ................ .......... 201-575-1300 

Olek1ron Corp., Signal Technology Corp., Webster, MA 01570 ........... 508-843-7440 
§Tepro of Florida. Clearwater, FL 33575 ..................... :........... 813-796-1044 
tTTE,lncorporated, W. Los Angeles, CA 9OOB4 '" .•••...••••.•..•.•...•. 213-478-8224 
tVelonex, Santa Clara, CA 95050 ........................................ 406-727-7370 

Vishay Resistive Systems, Malvern, PA 19355 .......................... 215-844-1300 
Western Multiplex Corp., Belmont, CA 94002 •.... :... •. ••• .. ..•. .... ..•. 415-592-8832 

Networks, Pulse Forming-2700 
t Del EIctma. Corp., ML Vernon, NY 10550, 914-8118-2000 • • • • •• • • • • • • • • •• Aol057 
t ESC EIectronICB Corp., Pallaadaa Pk., NJ 07850, 201-847-G400 ••••••••• Aol871 
. Hlpotronk:s Inc., BraWlIer, NY 10509, 914-279-8091 ••••••••••••••••••• 001257 
Allen Bradley Co., Electronic Components Div. A Rockwellintematlonal Co., EI Paso, TX 

79936 ... .. . .. . .. .. .. .. .. .. .. .. . . .. .. .. .. .. . . .. . . .. .. .. 915-592-4888;800-592-4888 
t Artronic Instrument Co., Inc., Sidney, NY 13838 ••.••••..•............... 807-583-8444 
t Automatic Coil Corp., A DSG Company, Miami FL 33147 •••..•...•..... 305-696-8660 
t Axel EIecIronics, Inc., Jamaica, NY 11418 ............................... 716-291-3900 

§t Aydin Corporatlon (West~ San Jose, CA 95119-1371 . .. .. .. . • .. ... • .. • .. 408-829-1100 
Dale Electronics, Inc., Columbus Div. Columbus, NE 66601-3647 ..••••• 402-583-8506 
Dale Electronics, Inc., N9rIolk Div. Norfolk, NE 88701-2242 •..•••.•.•... 402-371-D080 
Electronic Precision Components Corporation, Mt Vernon, NY 10550-4430 

. ••.......•...... , •.•.. ... ..• ...•.••• ..••. .. .. .. .•..•. •..•••••. ....•. .. 914-664-2333 
Engineered Components Co., San Luis ObIspo, CA 93403-8121 . . . . . • . . 805-544-3800 

t Frequency Selective Networks, Woodside, NY 11377 ................... ' 718-424-7500 
t International Sensor Systems, Inc. Aurora, NE 88818 .....•••••....•.... 402-894-6111 
t Maxwell Laboratories, Inc., San Diego, CA 92123-1508 ................. 619-279-5100 

Phase Control Electronics, Glendale, NY 11385......................... 7111-441-4278 
tPlas1ic Capacitors, Inc., Chicago, II. 60839 .............................. 312-489-2229 
t Polyphase Instrument, Ft Washington, PA 19034 ....................... 215-843-8950 
tRadio Aesearch Instrument Co., Inc., Waterbury. CT 08704-3508 .•.•.•.. 203-753-5840 
t Standard Magnetic Corp., Anaheim, CA 92808 .......................... 714-830-9751 
t Stanley Electronics Div. Mt Vernon, NY 10550 ......................... 914-899-2000 
§ Tepro 01 Florida, Clearwater, FL 33575 ................................. 813-79&-1044 
tTobe Deutschmann Labs., Inc., Canton, MA 02021 ...................... 617-6211-3386 

Triac Electronic Systems, Inc., Glendale, NY 11385 ..................... 7111-441-4759 
tTTE,lncorporated, W. Los AngeIas, CA 9OOB4 .......................... 213-478-8224 

Vlshay Resistive Systems, Malvern, PA 19355 .......................... 215-844-1300 

. Networks, Rejection - See Filters (Vol. A) 

Networks, RC-2000 - See Vol. D 

Networks, Resistance-4700 
Allen Co., Inc., Aobert G., N. Hollywood, CA 91605, 818-785-8300; 800-899-371' 

................................................................. AolB •• 
§t Beckman Indualrla/ Corp., Affiliate of Emeraon ElI!cIric Co., Fullerton, CA 92835, 

714-447-2300 ................................... ,................ Aol847 
§ Bouma, Inc., ElectronIC Componenta SII., RIveraIda, CA 92507-2114, 

714-781-5500;800-782-2010;801·750-7200 ••••••••••••••••••••• Aol848-1849 
§ Caddock EIacII'onIcs, Inc., RlveralcIa, CA 92507, 714-788-1100 • • • •• • • • •• Aol853 
§ CTS Corp., Raalator Natwork buai_ unit, (Formerly CTS Corp., Berne DIll.), 

Berna, IN 46711, 219-5119-3111 ........................... ,........ Aol884 
t Electro-Filma, Inc., Warwick, RI 02888, 401-738-8150 ••••••••••••• Ao1910-1911 

Elliott/Jordan, A Compeny of Vlalllly, Grand Junction, CO 81502, 619-6110-2401 
• • • • • • • • •• • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • •• Ao1914-1915 

t General Raslatanca, A Prime Tachnology Company, N. Branford, CT 06471, 
203-481-5721 •••••••••••••••••••••••••••••••••••••••••••••••••••• Aol113 

International Manufacturing Senricaa, PoI1amouth, RI 02871-2418, 401-883-8100 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Aol922 

t Intamationsl Sensor S'-', Inc., Aurora, NE 68818, 402-694-8111 •••• Ao1731 
IIIOIIk Corporation, s-.-, MA 02777, 508-673-2900 •••••••••••••••• Aol926 

tJul1e ~h Laba., Haw York, NY 10001, 212-833-6625 •• Aol929, 001271-1272 
Keblma/Rodan Division, Anaheilil, CA 92806, 714-630-0081 • • •• • • • • • • •• 1101846 

§KOA Speer EllICIronlcll, Bradford, PA 18701, 814-382-5536 ............. Aol933 
§ Micro-Ohm Corp., Duarte, CA 91010, 818-3575377 •••••••••••••••••••• AolM7 

Mills RMlIIIor Co., Los Alamitos, CA 90720, 213-598-2454 • • • • • • • • • • • • •• AolM9 
t Mlnl-5yatem.,Inc.~ Thick/ThIn Rim Dlvlalon, North Attleboro, MA 02781, 

508-895-0203 ......................... :.......................... Ao19SS 
§ Murata Erie North AinerIca, Inc., Smyrna, GA 30080, 404-4311-1300 •• Aol696,1957 
t Ohmtek Inc., Vlehay, NIagara Falla, NY 14304, 7111-283-4025 •••••• Aol985-1868 

Philips Componenta Dlacrete Producta DIIIl8Ion, A .North American PhIlips 
Company, Riviera Beach, FL 33404, 407-881-3200 • • • • • • • • • • • • • • • • • •• Bol027 

t Plconics, Inc:orporatacl, Tyngaboro, MA 01879, 508-849-7501 ••••••••••• Ao1975 
§ Precision RMlBIIve Producta, Inc., Medlapolla, IA 52837, 319-394-8131 •• Ao1978 

§t RCD Componenta, Inc., Mancheetar, NH 03109, 603-869-0054 •••••••••• Aol982 
§ Rohm Corporation, Rohm Electronics DlvlIIion, AnUoch, TN 37013, 615-641-2020 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Aol884 
Sprague Electric Company, Dlalrlbutlon Dlvlalon, Manalleld, MA 02048-9102, 

508-339-8900 .................................................... Aoll38 
Stata of the Art, Inc., Stata College, PA 18803-1797; 814-355-8004 •••••• 'Aol986 

. Ultronlx, Inc., A Company of VilhlY, Grand Junction, CO 81502, 303-242-0810 
• • • • • • • ... • • • • • • • • • • • • • •• • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• Aol992-1993 

U.s. Sensor Corp., Orange, CA 92667, 714-839-1000 •• ,................ Bo1871 
§t Vilhay Reailllve Systems, Malvem, PA 19355, 215-644-1300 •••••• Ao200l1-2009 

ACC Electronics Company, Echlin Inc., Independence, KS 67301 ..•..... 31&-331-1000 
§ AIlei1 Bradley Co., Electronic Components Div. A Rockwell International Co., EI Paso, TX 

79936 . . . • . . . . . . . . . . . . . . . . . . . . . . • . . . • . • . . . . . . . . . . . • . . . . 915-592-4666;800-592-4888 
§ Alps Electric (USA), Inc., San Jose, CA 95134 ..........•..•...•...•..... 408-432-8000 
§ Augat Aicoswitch, Augat Inc., N. Andover, MA 01845 ••..•••...•••....••. 508-885-4371 
# BEC Inc./Cer\ifled Calibration Labs, Horsham, PA 19044 ...•...........• eoo-523-3806 

§t California Micro Devices, Inc., Milpitas, CA 95035 ....................... 406-263-3214 
Clarostat MIg. Co. Inc., Hawker Siddaley,. PLC. Dover, NH 03820-1507 .. 

.•. : . . . . . . . . . . . . • . • • . . . . . . . . . • . . • . . . . . . . . • . . • . • . . . . • . . • .. 803-742-112O,eoo-S72-0Q42 
§t CTS Corporation, Elkhart. IN 48514 ..................................... 219-293-7511 

EEM 1991 §:--Product sold through distributOrs t-Product meets MIL specs <I>-Rentals #-Value Added Reseller 



Networks, Resistance-4700 (Cont'd) 
CTS Corporation, Microelectronics business unit, W. Lafayette, IN 47906 

· •.•.....•..........•....•...........•............•• , . • • . . . . . . . . . . . . . .. 317-463-2565 
Dale Electronics. Inc., Columbus Div, ColumbuS, NE 68601-3647 ....... 402-563-6506 

§t Dale EleC1ronics.lnc., Norfolk Div, Norfon<, NE 66701-2242 ..•.......... 402-371-0060 
# Engineered Assemblies &Componen1s Corp., Teterboro, NJ 076Q6 ...... 201-288-4477; 

80Q-447-5839 
Hokuriku USA Lid., Morton Grove, IL 60053 ..•............•.. ,.......... 708-470-8440 

t Hybrid Designs. Inc, Costa Mesa, CA92626 .•.••.........•............. 714-557-9933 
t Hycornp. Inc, Marlborough, MA 01752 ...•...•...............•.......... 508-485-6300 
tHy-Tec Industries, Div. 01 Topo Industries, Inc., Shoreham, NY 11766 ... 516-924-6666 
§ International Components Corp., MeMIle, NY 11747 .................... 516-293-1500 

International Microelectronics, Arllnglon, TX 76003 ....................... 817-561-2244 
§t Internalional Resistive Company, Boone, NC 26607 .. . . . . . . . . • . . . .. . . . .. 704-264-6661 

§ Jaro Components. Inc;, Boca Ralon, FL 33431 .......................... 305-771-7000 
§K & M Electronics, W. Springfield, MA 01089 ............................ 413-781-1350 

Kelvin Industries, Inc.. Sherman Oaks, CA 91403-3501 ................ :. 818-990-1192 
Keystone Carbon, Thermistor Div, St Marys. PA 15657 ................. 814-781-1591 

t KRL/Bantry Components. Inc., Manchester, NH 03103 ....•............. 603-668-3210 
§t Kyocera Northwest. Electronic Components Group, Vancouver, WA 98661 

.. . .. . . .. . .. . . . .. . .. .. . .. . . . . . .. .. .. . .. . .. .. . . . .. . .. . .. . . .. . . . .. .. . . . .. 206-698-2840 
L n, Inc, Carol Stream, IL 60188 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. • 708-668-8666 

t Marconi Circuit Technology Corp., Farmingdale, NY 11735 . . . . . .. . . .•... 516-293-8636 
Meissner Industries, Dever, NJ 07601 ................................... 201-366-1700 

t Microplex. Jnc., Anaheim, CA 92806 ..................................... 714-634-1535 
Micro Technology Inc., Menomonee Falls. WI 53051 .................... 414-783-6060 
Mini-Systerns. Inc., Sunbe~ Microelectrcnic Division, Deltona. FL 32725 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 407-574-0208 
Mouser ElectroniCS, Mansfield, TX 76063 ............................... 800-346-6873 

§ Murjlta Manufacturing eo.. Lid., Nagacika-Ky0-8hi, Kyoto, JAPAN 617 ... 075-951-9111 
NIC Componen1s Corp., N. Amityville, NY 11701 ........................ 516-226-7500 

t Northwest Microcircuits, Inc., Philomath, OR' 97370 .•................... 503-929-6424 
§ Paocom, Redmond, WA 98052 ............... , ... " . .. . .. 206-883-9200;600-426-6254 

Peca.lnc., Bensalam, PA 19020 ......................................... 215-245-1550 
Peter Parts & Assocs., Webster, NY 14580 .............................. 716-265-2540 

§ Ra~ron Electronics, Miami, FL 33172 ................................... 305-593-6033 
RCL-Shallcross. Inc., Smithfield, NC 27577 ....•.......•...........•...... 919-934-5181 

§ R.F. Electronics, Inc., Irvine, CA 92714-551"l .. .. .. .. .. .. .. .. .. .. .. .. .. ... 714-263-0661 
Sangamo Components Division, Pickens, SC 29671 ..................... 803-878-6311 
Shokal Far East Lid., Peskskil~ NY 10566 ............................... 914-736-3500 
Solijron Devices, Inc., Semiconductor Group. Riviera Beach, FL 33404-9978 

· . . .. . .. .. . . . . . . .. . . . . . ... . . .. . .. .. . . •.. • . .. . . . . . . . . . . .. 407-848-4311 ;600-668-8763 
tTech Laboratories Inc, Palisades Pk., NJ 07650 ........................ 201-944-2221 

Techno Division, Dale Electronics, Inc., Van Nuys. CA 91405-1139 ...... 818-781-1642 
§ Tepro of Florida, Clearwater, FL 33575 ................................. 813-796-1044 
t Unijed SUpertek, Inc., San Jose, CA 95131-1101 ....................•... 408-922-0730 

Victoresn, Inc., Solon, OH 44139-3395 ..................• 216-248-9300;216-248-9043 

Networks, Resistance, Trimmer-4700 
Allen Co., Inc., Robert G.,. N. Hollywood, CA 91605, 818-765-6300; 600-999-3711 

................................................................. A·1841 
Beckman Industrial Corp., Affiliate of Emerson Electric Co., Fullerton, CA 92635, 

714-447-2300 .................................................... A·1847 
Pl'ecislon Resistive Products, Inc., Mediapolis, IA 52637, 319-394-9131 •• A·1976 

§ Allen Bradley Co., Electronic Componen1s Div, A Rockwell Interna1ional Co, EI Paso, TX 
79936 .•.•............•............. 0 •••••••••••••••••• 915-592-4888;800-592-4668 

Clarostat MIg. Co, Inc., Hawker Siddeley, PlC, Dover, NH 03820-1507 
.. . . . • . . . . . .. .. . . .. . . . . . . . . . . . . . .. . .. . .. . .. . . .. . .. . . . . . .. 603-742-1120,800-872-0042 

Dale Electronics, Inc, Columbus Div., Columbus. NE 68601-3647 ....... 402-563-6506 
Electro-Films, Inc;, Warwick, RI 02886 .... .. .. .... .. .... .. .. .. .. .. .. ..... 401-738-9150 

# Engineered Assemblies & Components Corp., Tetefboro, NJ 07608 ...... 201-288-4477; 
600-447-5639 

Hokuriku USA Ltd., Morton Grove, IL 60053 •..................•......... 708-470-8440 
§ Nepenthe, Inc., Palo Alio, CA 94303 .......... .. .. .. .. .. .. .. .. .. .. .. .. .. . 415-496-6666 

Paccom, Redmond, WA 98052 . . . . . . . . . . . . . . . . . . . . . . . . . .. 206-883-9200;800-426-6254 
Ra~ron Electronics, Miami, FL 33172 ................................... 305-593-6033 

§Tepro 01 Florida, Clearwater; FL 33575 ................................. 813-796-1044 

Networks, Resistance, Voltage Divider-4700 
§t Beckman Industrial Corp., Affiliate of Emerson Electric Co., Fullerton, CA 92635, 

714-447-2300 .................................................... A.1847 
Bertan Asaocs., Hicksville, NY 11601, 516-433-3110 ••••••••••••••••••• D·1631 

§ Caddock ElectroniCS, Inc., Riverside, CA 92507, 714-788-1700 •••••••••• A·1853 
Glasamen High Voltage Inc., WhHehouee Sts., NJ 08889, 908-534-9007 

.................................... ,....................... 0·1762-1763 
Hlpotronics Inc., Brewater, NY 10509, 914-219-8091 ••••••.•••••••..•.• Do1257 
lET Lebs, Inc., Westbury, NY 11590, 516-334-5959 ••.•••••••••• ,. 0·1258-1262 

§t RCD Components, Inc., Manchester, NH 03109,603-669-0054 •••.••••. '. A·1982 
Ststs of the Art, Inc., State College, PA 16803-1197, 814-355-6004 •• A·1986,1991 
Allen Bradley Co., Electronic Components Div, A Rockwel! Internalional Co, EI Paso, TX 

79936 ............................... ,. .. ... . . . . . . . . ... 915-592-4866;800-592-4668 
Dale Electronics, Inc., Columbus Div, Columbus. NE 68601-3647 ....... 402-563-6506 

§t Dale ElectroniCs, Inc., Norfolk Div, Norfolk, NE 68701-2242 ............. 402-371-0080 
tElectro-Films,lnc, Warwick, RI 02666 ............................. : ..... 401-738-9150 
# Engin_ed Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-288-4477; 

600-447-5639 
Hokuriku USA Ltd, Morton Grove, IL 60053 ............................. 708-470-8440 
Kelvin Industries. Inc., Sherman Oaks, CA 91403-3501 .................. 818-990-1192 

§ Kyocera Northwes~ Electronic Components Group, Vancouver, WA 98661 
· . . .. . . .. . . .. . . . . . . . • . . . .. . . . . . . . .. . .. . .. . . . . . . .. . . . .. . . . . .. . . . . .. . . ... 206-696-2840 

Micro Technology Inc., Menomonee Falls. WI 53051 .................... 414-783-6080 
Northwest Microcircuits, Inc., Philomath, OR 97370 ..................... 503-929-6424 

§ Rallron Electronics, Miami, FL 33172 ................................ ,.. 305-593-6033 
§Techno Division, Dille Electronics, Inc, Van Nuys, CA 91405-1139 ...... 818-781-1642 
§Tepro of Florida, Clearwater, FL 33575 ................................. 813-796-1044 

Uttronix, Inc, A Company of Vishay, Grand Junction, CO 81502 ......... 303-242-0810 
Vlctoreen, Inc., Solon, OH 44139-3395 ................... 216-248-9300;216-248-9043 
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Networks, Video-2700 
Alpha Components, MeChanicsburg, PA 17055 .............•.....•..•.. 717-697-6595 

§ Artel CommuniCalions Corp., Hudson, MA 01749 . . . . . . . . . . . . • • . . • . • • . . . . 508-562-2100 

Networks, (MIL), Resistance-2440 - See Vol. B 

Noise Sources-2900 - See Vol. D 

Nuclear EMP (NEMP) Protectors-4300 - See Vol, B 

Nuclear Penetrations-2900 - See Vol. D 

Null Detectors - See Indicators, Null (Vol. 0) 

Nuts, Metal-2500 - See Vol. C 

Nuts, Plastic - See Fasteners, Nonmetallic (Vol. C) 

Oils - See Lubricants (Vol. C) 

Opamps - See Amplifiers, Operational (Vol. OJ 

Optical Breadboards-4200 - See Vol. C 

Optical Character Readers (OCR)-2000 - See Vol. D 

Optical Component Mounts & Accessories-3700 - See Vot; B 

Optical-Coupler Isolators -:- See Isolators, Opto (Vol. B) 

Optical Design Service - See Services, Optical Design (Vol. D) 

Optical Disk Drives-2000 - See Vol_ D 

Optical Radiation Me'asuring-2900- See Vol. D 

Optical Signal Sources - See Generators, Light Pulse (Vol. 0) 

Optical Time Domain Reflectometer (OTDR)-2900 - See Vol. D 

Optocouplers-3700 - See Vol. B 

Optocouplers, Surface Mount-3700 - See Vol. B 

Oscillators,. Audio (Module)-2300 
t Connor-Winfield Corp., Aurora, IL 60505-1335, 708-851-4722 •••••• A·1324-1326 

Frequency Devices, Inc., Haverhill, MA 01832,508-374-0761 .•.••••.••• A'1674 
§ Industrial Test Equipment Co., Inc., Port Washington, NY 11050, 516-663-1700 

................................................................. D'2207 
t McCoy Electronics Co., A Sub. of Oak Industries, Mt Holly Springs, PA 17065,' 

717-486-3411 .................................................... A.1384 
Monitor Products Ca., Inc., Oceanside, CA 92054;619-433-4510 •••••••• A·1403 

§ Opamp Labs, Inc., Los Angeles, CA 90038, 213-934-3566 , ••••• _....... 0'1014 
to-Tech Corp., Culver City, CA 90232-3510,213-836-1900 •••••••••••••• A.1444 
# BEC Inc.lCertmed Calibration Labs, Hotsham, PA 19044 •............... 800-523-3808 
t Electronic Research Co., Overland Park, KS 66204 ...........•......... 913-631-6700 

Engirieered Components Co., San Luis Obispo, CA 93403-8121 .....•.. 605-544-3600 
t FSIIFork Standards. Inc, Lombard, IL 60148-2097 ....... 708-932-9380;600-466-6009 
4>Genstar Rental ElectroniCs, Inc., Woodland Hills, CA 91367' ..... , 6OQ-331-3440 (in CA); 

8OQ-227-8409 
t Greenray IneIs., Inc;, Mechanicsburg, PA 17055 .......................... 717-766-0223 

Hewlett-Packard Co., Cupertino, CA 95014 ........•...................•. 600-752-0900 
§McCurdy Radio Industries Limijed, Toronto, Ont, CAN M4A 2L4 ........ 41Ef-751-6262 

Modular Audio Products. Modular Devices, Inc., Shi~ey, NY 11967 ...... 516-345-3100 
tModular Devices, Shirley, NY 11967 .................................... 516-345-3100 

NF Electronic Instruments, Costa Mesa, CA 92626 ......•..•............ 714-557-1684 
Oscillatek, A Dover Technology Company, Olalhe, KS 66062 ........... 913-829-1777 
Ovenalre-Audio-Carpenter, Osk Crystal Inc, Charlottesville, VA 22901 .. 604-977-6050 

t Solid State Electronics Corp., Northridge, CA 91324 ... . . . . . . . . . . . . . . . . . . . 818-993-8257 
Star Micronics, Inc., OEM Division, Pisca1away, NJ 08854 ............... 908-572-9512 

§ Toka America. Inc., Mt Prospect" IL 60056 .............................. 70&-297-0070 
t Vectron laboratOries, Inc., Norwalk, CT 06850 .......................... 203-653-4433 

Oscillators, Audio (Test) - See Generators, Audio (Vol. D) 

Oscillators, Beat Frequency (BFO)~2300 
t Frequency Electronics, Inc., Mitchel Field, NY 11553, 516-194-4500 ,.... A·1368 
#BEC Inc.lCertified Calibration Labs. Horsham, PA 19044 ................ 600-523-3808 
t Electronic Research Co., Overland Park, KS 66204 ..................•.. 913-631-6700 
t Q-Tech Corp., Culver City, CA 90232-3510 .............•............... 213-836-7900 

Oscillators, Bias-2300 
t Connor-Winfield Corp., Aurora, IL 60505-1335, 708-851-4722 •••••• A·1325-1326 
§ Opamp Lebs, Inc., Los Angeles, CA 90038, 213-934-3566 ••••• ,........ Do1014 
# BEC Inc.lCerimed Calibration Labs, Horsham, PA 19044 ................ 600-523-3808 
t Electronic Research Co., Overland Park, KS 66204 ..................... 913-631-6700 
§ Toke America. Inc., Mt Prospect" IL 60056 ............................... 708-297-0070 

Oscillators, Bridge (Test)-2900 - See Vol. D 

Oscillators, Cavity-2300 
§t ANZAC, MIA-COM, Burlington, MA 01603 .............................. 617-273-3333 
# BEC 1nc./Certified Calibration Labs, Horsham, PA 19044 . . .. . ... ... .. ... 600-523-3808 

Epsilon-Lambda Elctms. Corp, Geneva. IL 60134 ....................•.. 708-232-9611 
Hewlett-Packard Co., Cupertino, CA 95014 .............................. 600-752-0900 

tLoraI MicrOwave-Narda West, San Jose, CA 95112-4210 ............... 408-436-4400 
Lucas Epsco, Inc., Hopkinton, MA 01748-2204 ....•.... ~ • . . • . . . . . • . . . . .. 508-435-2400 

t Lucas Zeta. Inc., Lucas Aerospace, Inc., San Jose, CA 95134 ............ 408-434-3600 
MACOM, Inc., Burling1on; MA 01803 .. : ................................. 617-272-3000 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Resellar EEM1991 



PRODUCT INDEX & DIRECTORY 
t MIA COM Ltd., Bedfordshire, ENGLAND LU5 4SX, England. . •.. ... .. .• 44(582)471200 
t Magnum Microwave Corp, Fremont. CA 94538 ......................... 415-657-9898 
t MCL., Inc., Bolingbrook, IL ~999 ..•....•............•............. 708-759-9500 
t MITEQ Inc, Hauppauge, NY 11788 ..................................... 516-436-7400 
tTechtrol Cyclonetics, Inc, New Cumberland, PA 17070 ................. 717-774-2746 
§Texscan Instruments, Texscan Corporation, Indianapolis, IN 46226 ..... 317-54~196 

Trilithic; Inc., Indianapolis, IN 46236 ..................................... 800-344-2412 

Oscillators, Clock-2300 
t Andenon El8clronlcs, Hollidaysburg, PA 16648, 814-695-4428 ••••••••• Ao1305 

Bel FU88, Jersey City, NJ 07302, 201-432~63 • • • • • • • • • • • • • • . • • • . . • • •• Ao1499 
t Bliley El8clrIc Co., Erie, PA 16506, 814-838-3571 •••••••••••••••••••••• Ao1312 
§ Bomar Crystal Company, MiddleseX, NJ 08846, 908-356-7787;800-526-3935 

•••••••••••••••••••.••..•••••••••••••••••••••••••••••••••••• Ao1318-132O 
§ Champion Technulogles, Inc., Franklin Park, IL 60131, 708-451-1000 •.•• Ao1321 
§ Cornclok, Inc., Anaheim, CA 92801, 

714-991-1580;8OO-333-882S;213-836-9592(Tech. AssL) .. ,............. Ao1323 
t Connor-Wlnfteld Corp., Aurora, IL 60505-1335,708-851-4722 •••••• Ao1325-1326 

§t CTS Corp., Frequency Control. business unit, (Formerly Knights Div.), Sandwich, 
,IL 60548, 815-786-8411 .••••••••••••••••••••••••••• A0 1334-1345,1348-1351 

§ Date El8clronlca, Inc., Tampa DiY., Tampa, AZ 85282-1883, 602-967-7874 
............................................................ Ao1352-1355 

Epaon America Inc., Component Salee Dept., Torrance, CA 90503, 213-787-6300 
•••••••••••••••••••.••.•••••••••••••••••••••••••••••.•• Ao1358,1360-1361 

§ Fox EJactronics, Ft Myara, FL 33905, 813-893-0099 •.••••••.••••• Ao1365-1366 
t FTSI AUSTRON, Austin, TX 78761-4766, 512-251-2341 •••••••••••••••.• Ao1371 

§t Hybrida International Ltd., thick Rim Diylsion, Olathe, KS 66062, 913-764-6400 
• .. • . • . .. .. • .. • .. . .. • • • .. • • .. • • • .. .. • • • • • .. • • .. . • . .. • • . • . ... Ao1372-1373 

Hy-Q International (USA) Inc., Erlanger, KV 41018, 606-283-5000 ••••••• Ao1375 
§t KDS America, Dalahlnku Corp., Overland Pk., KS 66211, 913-491-6825 •• Ao1379 
t McCoy El8clronlca Co., A Sub. of oak Indu_, Mt. Hofly Springs, PA 17065, 

717-466-3411 .................................. ;................. Ao1384 
§t MF Elctrns. Corp., New Rochalle, NV 10801, 914-576-6570 •••••••• Ao1388-1389 

Micro CryatallDMsion SMH, Arlington Heights, IL 60005, 708-806-1485 
.................................... ........................ Ao1395-1397 

§t Monllor Producte Co., Inc., Oceanside, CA 92054, 619-433-4510 
....................................................... Ao1402-1404,1406 

§t M-Tron Industrle., Yankton, SO 57078, 605-665-9321 •••••.•••••••••••• Ao1409 
§ Murate Erie Narth America, Inc., Smyrna, GA 30080, 404-436-1300 •• Ao1412,1414 
§ NDK America, Inc., Fremont, CA 94539, 415-623-6500 •••••••••••• Ao1416-1417 

§t NEL Frequency Controls, Inc., Burlington, WI 53105, 414-763-3591 •.•.• Ao1425 
t Oacillatak, A Daver Technology Company, OIatha, KS 66062, 913-829-1777 

................................................................. Ao1426 
§ PlatronlC8, Inc., Lynnwood, WA 98036, 206-776-1880 •••••.•• A 0 1437,1440-1443 
t Q-Tech Corp., Culver City, CA 90232-3510,213-836-7900 ••••••••• Ao1444-1446 
t Reevee-HofIman Div., Dynamics Corporation of America, carlisle, PA 17013, 

717·243-5929 .................................................... Aol449 
§# R X D Inc., Relm Communications, Norfolk, NE 68701, 402-379-0012;800-228-8108 

· • • • • • • .. .. • • • .. • • .. .. • • .. • .. . • . .. • • • • • .. .. .. .. • • • .. • • . .. • .. Ao1452-1454 
§ SARONIX, Palo Alto, CA 94303, 415-856-6900 ••••••••••••••••.•• Ao1458-1459 
§ Seike Instruments U.S.A., Inc. El8clronic Components, Torrance, CA 90505, 

213-517-7770 .................................................... Ao1461 
Spectrum Technology, Inc., DATUM,lncorporated, Sante Barbara, CA 93111, 

805-964-7791 .......................................... A 0 1462-1465,1467 
§t Standard Crystal Corporation, EI Monte, CA 91731,818-443-2121 •••••.• Ao1469 
§t Stetek Corp., Orange, CA 92668, 714-839-7810 •••••••••••••••••••••••• Ao1471 

TOVOCOM USA INC., Arlington Halghta, IL 60005, 
708-593-8780/1-800-TOVOCOM •••••••••••••••••••••••••••••• Ao1473-1478 

t Vectron Laboratoriea, Inc., Norwalk, CT 06650, 203-853-4433 • • • • •• Ao1484-1485 
t X.1e ElectroniCS, Inc., Shawnee, KS 66216, 913-631-0448 ••••• '.' • • • • • •• Ao1491 

Bfacl<hawk Networ1<s Corp., Janesville, WI 53545 ............•.......... 606-752-8701 
Cal Crystal Lab., Inc, Anaheim, CA 92801 ................ 714-991-1580;800-333-9825 
CTS Corporation, Elkhart, IN 46514 ..................................... 219-293-7511 

§t Data Delay Devices, Clifton, NJ 07013-1915 ............................ 201-773-2299 
Oymec Inc., WInchester, MA 01890 ..................................... 617-729-7870 

# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-288-4477; 
800-447-5639 

Engi~ Components Co., San Luis Obispo, CA 93403-8121 •....... 805-544-3800 
Frequency & Time Systems, Inc, Datum, Inc, Beverly, MA 01915 ....... 508-927-8220 
Frequency Control Products, Inc., American Time Products Div, Deer PI<, NV 11729 

.........•..........................•....................•............. 516-243-5730 
tGreenray Inds., Inc., Mechanicsburg. PA 17055 .......................... 717-766-0223 

Hewlett-Packard Co, Cupartino, CA 95014 .............................. 800-752-0900 
§t Hi-Q Crystals, Hybrids International Ltd., Olathe, KS 66062 .............. 913-764-4544 
t Hughes Microelectronic CircuRs Division, Newport Beach, CA 92656-8903 

..•.........................................•..•..•.................... 714-759-2952 
International Microelectronics, ArHngton, TX 76003 ...........•.......... 817-561-2244 

§t Kyocera Northwes~ Electronic Components Group, Vancouver, WA 98661 
· .. . . . .. .. . .. . . .. . . .. .. . . . . . . . .. .. . .. . . . .. .. . . . . . .. . . . .. . . . .. . . .. . . . ... 206-696-2840 

§Mallory/North American C8pecHor Co., IndianepoNs, IN 46241 .......... 317-856-3731 
Mouser ElectroniCS, Mansfield, TX 76063 ............................... 8Q0-346-8873 

t Piezo Technology Inc., Oriando, FL 32804 ......•.....•.........•....... 407-296-2000 
§ Ra~ron Electronics, Miami, FL 33172 ................................... 305-593-6033 
tSavoy Electronics, Inc., Fl Lauderdale, FL 33310 ......... 305-563-1333;800-359-5400 

Sokol Crystal Products, Inc, Mineral Point, WI 53565. . . . . . . . .. . . . . . . . . .. 606-987-3363 
Stetron Internationa~ Inc., Buffalo, NY 14203 .•.......................... 716-854-3443 

t TH Electronics, Orem, UT 84058 ...... .. .. • .. .. .. .. .. .. .. .. .. .. .. .. .. .. . 801-226-1383 
tTime and Frequency Ltd, Miami, FL 33172 ............................. 305-593-8000 
§ Toko America, Inc., Ml Proapact" IL 60056 . . . . . •. ..•. .. .. .. . .. . . ... . . ... 708-297-0070 
§ Valpay-Fishar:Matec Corp, Hopkinton, MA 01748 ...........•..•........ 508-435-8631 
§ Weal Electronic Sales Team, Westminster, CA 92683 .... 714-896-0120;213-495-5569 

Oscillators, Crystal Controlled (Module)-2300 
§t Andaraon EIactronlca, Hollidaysburg, PA 16848, 814-695-4428 •••• Ao1304-1305 
tBllley Electric Co., Erie, PA 18506, 814-838-3571 ••••••••••••••••• Ao1309,1312 
§ Champion Technaloglea, Inc., Franktln Park, IL 60131, 708-451-1000 •••• Ao1321 

Oscillators, Crystal Controlled (Module)-2300 
§ Comclok, Inc., Anahalm, CA 92801, 

714-991-1580;8OO-333-9825;213-836-9592(Tach. AssL) •••••••••• '..... Ao1323 
t Connor-Winfield Corp., Aurora, IL 60505-1335, 708-851-4722 •••••• Ao1325-1328 
t CTS Corp., Frequency Controls business unit, (Fonnarty Knights Diy.), Sandwich, 

IL 60548, 815-786-8411 •.••••••••••• Ao1334-1335,1338,1342-1344,1346-1348 
§ Dale Electronics, Inc., Tempa DiY., Tampa, AZ 85282-1883,602-967-7874 

· . • . • . • • • • • • • • . • • . • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A'1352,1354-1355 
Elgar El8clronlca CorporstKln, San DiII9a, CA 92121, 619-450-0085;Il00-733-5427 

••••••••••.••••••••.••••••••••••••••••••••••••••••••••••••••••••• 002192 
Epson America Inc., Component Salee Dept., Torrance, CA 90503, 213-787-6300 

• • • • • • • • • • . • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A0 1359-1381 
§ Fox El8clronica, Ft Myara, FL 33905, 813-693-0099 •••••••••••••• Aol385-1388 
t Frequency Elactronics, Inc., Mitchel Reid, NV 11553, 516-794-4500 

• . • . • . • • • • • • . • . • • . . • • • • . • • . • • • . • • • • • • . • • • • • • • • • • • • • • • • • • • . .• Ao1388-1389 
FTSI AUSTRON, Austin, TX 78761-4766, 512-251-2341 ••••••••••••••••• Ao1371 
Hy-Q International (USA) Inc., Erienger, KV 41018, 606-283-6000 ••••••• A-137S 

t lsotemp Reaearch, Inc., Charlottesville, VA 22903, 804-295-3101 ••• Ao1376-1377 
§t KDS America, Daiahlnku Corp., Overland Pic., KS 66211, 913-491-6825 •• Ao1379 

t McCoy Electronics Co., A Sub. of Oak Ind~, Mt. Holly Springs, PA 17065, 
717-466-3411 ••••••••••••••••••••••••••••••••••••••••••••••• Ao1384-1387 

§t MF Elctrns. Corp., New Rochalle, NV 10801, 914-576-6570 •••••••• Ao1388-1393 
Micro Crystal/Division SMH, ArlIngton Heighte, IL 60005, 708-806-1485 

• .. • .. . • • • • .. .. . .. • . • • .. .. .. • • .. • .. .. .. .. • .. • .. .. .. .. .. .. ... Ao1395-1388 
t Mlcroaonics, Inc., Weymouth, MA 02188, 617-337-4200 •••••••••••••••• A.1401 
t Monitor Producte Co., Inc., Oceanside, CA 92054, 619-433-4510 ••• Ao1402-1403 
§ II-Tron Industries, Yankton, SD 57078, 605-665-9321 ••••••••••••••.••• Ao1409 

§t Murata Erie North America, Inc., Smyrna, GA 30080, 404-436-1300 •• Ao1410-1414 
NDK America, Inc., Framont, CA 94539, 415-623-6500 .•••••• Ao1416-1421,1423 

§ NEL Frequency Controla, Inc., Burlington, WI 53105; 414-763-3591 ••••• Ao1425 
t O8cIllatek, A Dover Technology Company, Olatha, KS 66062, 913-829-1777 

• . • • • • • • • • • . • . • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • •• Ao1426-1427 
t OVenaire-Audio-Carpenter, oak Crystal Inc., Chariottesvllle, VA 22901, 

804-977-8050 .................................................... Ao1432 
§Platronics, Inc., Lynnwood, WA98036, 206-776-1880 ... Ao1437,1440-1441,1443 
t Q-Tech Corp., Culver City, CA 90232-3510, 213-836-7900 •••• Ao1444,1446-1447 
t Reeves-Hoffman DiY., Dynamics CorporaUon of America, cariisle, PA 17013, 

717-243-5929 ............................................... Ao 1448-1450 
§# R X D Inc., Relm Communications, Norfolk, NE 68701, 402-379-0012;800-228-8106 

• • . • • • • • • .. • • • .. • • . .. • .. . • • .. • • .. • .. .. • • • • .. • • • .. .. • .. • .. ... A'1452-'1454 
§ SARONIX, Palo Alto, CA 94303, 415-656-6900 ••••.•••••••••••••• Ao1458-1459 
§ Selke Instrumenta U.S.A., Inc. Elactronic Componenta, Tarrance, CA 90506; 

213-517-7770 .................................................... A'1461 
t Spectrum Technology, Inc., DATUM,lncorporated, Santa Barbara, CA 93111, 

805-964-7791 .......................................... Ao1462-1465,1487 
§t Stetek Corp., Orange. CA 92668, 714-639-7810 • • • • • • • • • • • • • • • •• • • • • • •• Ao1471 

TOVOCOM USA INC., Arlington Haights, IL 60005, 
708-593-8780/1-800-TOVOCOM •••••••••••••.•••••• A'1472-1476,1479-14GO 

t TRAK Microwave Corp., Tampa, FL 33634, 813-884-1411 ••••••••••••••• Ao183O 
t Veclron Laboratories, Inc., Norwalk, CT 06650, 203-853-4433 •••••• A 0 1484-1488, 

1489 
t Xsls Elactronica, Inc., Shawnee, KS 66216, 913-631~ ••••• ,........ A·1491 
t Airtron, Litton Industries, Inc., Morris Plains, NJ 07950 .....•...•......... 201-539-5500 
§AT&T Microelectronics, Allentown, PA 18103 .................. 1-800-372-2447;ln Can: 

, 1-800-553-2448 
# BEC 1nc./Ceriified C8Hbration Labs, Horsham, PA 19044 .. . . . . .. .. . . .... aoo-523-3608 

Berkeley Nucleonics Corp, Richmond, CA 94804 ....................... 510-234-1100 
Blackhawk Networks Corp., Janesville, WI 53545 ....................... 608-75:l-8701 
Cal Crystal Lab, Inc., Anaheim, CA 92801 ................ 714-991-1580;800-333-9825 . 

tCalilomia Instruments Corp., San Diego, CA 92111-1216 .. 619-279-8620;800-356-2244 
t Comstron A Div. 01 Aeroflex, Plainview. NY 11803 ...................... 516-752-2351 
tCTS Corporation, Elkhart, IN 46514 ..................................... 219-293-7511 
t CTS of Caneda, Ud, Streetsville, ONTARIO, CAN. LSM 1Y9 ............. 416-826-1141 

Datum Timing, Datum Inc., Anaheim, CA 92806-5790 ..........•........ 714-533-8333 
Oymec Inc, Winchester, MA 01890 ..................................... 617-729-7870 

t EG & G Frequency Products Inc., EG & G Inc., Cincinnati, OH 45232 . . . . 513-542-5555 
t Electronic, Research Co, Overland Park. KS 86204 .•...........•....... 913-631-8700 
t Frequency & Time Systems, Inc., Datum, Inc., Beverly, MA 01915 ....•.. 508-927-8220 
t Frequency Control Products, Inc., American Time Products Div, Deer PI<, NY 11729 

· . . . . . . . . ... . . . . .... .•.. ..... .. ... .. . . . . .. ... .. .. .. .•.. . .•.. .. .•.. .. ..• 516-243-5730 
§t FSl/Fork Standards, Inc., Lombard, IL 6014&-2097 ....... 708-932-9380;800-468-8009 
§tGorman-Redlich MIg. Co, Athens, OH 45701 ........................... 614-593-3150 

tGreenray lnels., Inc., Mechanicsburg, PA 17055 .......................... 717-766-0223 
§t Hi-Q Crystals, Hybrids Intemationai Ltd., Olathe, KS 66062 .............. 913-764-4544 

t Hughes Microelectronic Circuits Division, Newport Beach, CA 92658-8903 
...............•............•............•...........•...•...•......... 714-759-2952 

International Crystal MIg.. Oklahoma City, OK 73126 ... 504-236-3741; 1-800-426-9825 
§ KCK America 1'lC-. Mitsubishi Materials Corporation, Schaumburg; IL 60173-4516 

· .. . . . . . . . . . . .. .. . . . . . . .. . .. . . .. . .. .. .. .. . .. . . .. . . .. . .. . .. • .. . .. .. . .... 708-884-8688 
§ Kyocera Northwest, Electronic Components Group, Vancouver. WA 96681 

· .... , . . . .. .. . .. . .. . .. .. .. . .. . .. . .. .. .. .... . .. .. . .. .. .. ... .. . .. .. .. .. .. 206-896-2840 
t Lucas Zeta, Inc., Lucas Aerospace, Inc., San Jose, CA 95134............ 40&-434-3600 

MACOM, Inc., Burlington, MA 01803 .................................... 617-272-3000 
t MITEQ Inc., Hauppauge. NY 11788 •..•..•.....................•.•...... 516-436-7400 
tPiezoCrystai Co., Carlisle, PA 17013 ................................... 717-24&-2151 
t Piezo Technology Inc., Orlando, FL 32804 .......•.............•....•..• 407-296-2000 
§ RaKron Electronics, Miami, FL 33172 .•................................. 305-593-8033 
t Savoy Electronics, Inc, Fl Lauderdale, FL 33310 . •. . . .. .. 305-563-1333;aoo-359-54oo 
t Sawtek Inc., Orlando, FL 32860-9501 ....•......•..........••..•.•.•.•.• 407-886-8880 

Sensor Corp, Scottdale, PA 15683 ........ " ........................ ; ... 412-887-4080 
Sokol Crystal Products, Inc, Mineral Point, WI 53565 . . . . . . . . . . . . . • . • . . .. 608-987-3363 

tSolid State Electronics Corp., Northridge, CA 91324 ..................... 816-993-8257 
§Spectrum Contro~ Inc., Erje, PA 16505 .................................. 814-455-0966 

Standard Crystal Corporation, EI Monte, CA 91731 ...................... 818-443-2121 
Statron Internationa~ Inc., Buffalo, NY 14203 ............................ 716-854-3443 

tTechtrol Cyclonetics, Inc., New Cumberland, PA 17070 ...•.•......•.... 717-774-2746 
t Teledyne Microwave, Mountain View, CA 94043 ...............•........ 415-988-2211 

EEM 1991 §-Product sold through di~tributors t-Product meets MIL specs cI>-Rentals #-Value Added Reseller 



Oscillators, Crystal Controlled (Module)-2300 (Cont'd) PRODUCT·INDEX & DIRECTORY 
tTime and Frequency Ltd., Miami, FL 33172 ..•.....•..............•....• 305-593-8000 
§ Valpey-Fisher:Matec Corp, Hopkinton, MA 01748 ..••........•.......... 508-4a5-6831 
tWenzef Assoclat8!1.lnc., Austin, TX 78728 ............. , ................ 512-244-n41 

Oscillators, Decade (Test)-2900 - See Vol. D 

Oscillators, Digitally Compensated Crystal (DCXO)-2300 
Anderson Electronics, Hollidaysburg, PA 16648, 814-695-4428 •••• Ao1304-1305 

t Bliley Electric Co., Erie, PA 16506, 814-8.38-3571 •••••••••••••••••••••• A'1310 
Connor-Winfield Corp., Aurora, IL 60505-1335, 708-851-4722 ••••••••••• A'1327 
CTS Corp., Frequency Controls business unll, (Fonnerly Knights Dlv.), Sandwich, 

IL 60548,815-786-8411 .................................. Aol346,l349-1351' 
t Frequency Electronics, Inc., Mitchel Field,. NY 11553, 516-794-4500 ••••• Aol369 

McCoy Electronics Co., A Sub. of Oak Industries, MI. Holly Springs, PA 17065, 
717-486-3411 ............................................... Aol386-1387 

MF Elclrns. Corp., ·New Rochelle, NY 10801, 914-576-6570 
•••••••••••••••••••••••••••••••••••••••••••••••••• Aol388-1389,l391-1393 

OsciJIatak, A Dover Technology Company, Olathe, KS 66062,913-829-1777 
....................................................... Ao1426-1427,143O 

TOYOCOM USA INC., Arlington Heights, IL60oo5, 
708-593-8780/l·8oo'TOYOCOM •••••••••••••••••••••••••••••• Ao1472,1479 

t Vectron Laboratories, Inc., Norwalk, CT 08650, 203-853-4433 • • • • • • • • • •• Aol464 
Aeroflex Laboratories Inc., ARX, Inc, Plainview, NY 11803 .........•.... 516-694-6700 
CTS Corporation, Elkhart, IN 46514 ..................................... 219-293-7511 

t EG & G Frequency Products Inc., EG & G Inc., Cincinnati, OH 45232 . . • . 513-542-5555 
tGreenraylnds.,Inc., Mechanicsburg, PA 17055 .......................... 717-766-0223 

NF Electronic Instruments, Costa Mesa, CA 92626 .............. :....... 714-557-1664 
§ Oscilloquartz, B & J Marketing, Northridge, CA 91325 ..•................ 818-993-0048 
ta-Tech Corp., Culver City, CA 90232-3510 ............................. 213-636-7900 
§ Rahron Electronics, Miam\ FL 33172 ................................... 305-593-6033 
§ Valpey-Fisher:Matec Corp, Hopkinlon, MA 01748 ....................... 508-435-6831 
tWenzel Associat8!1.lnc .• Austin, TX 78728 .............................. 512-244-7741 

Oscillators, LC-2300 
Coilcralt, Cary, IL 60013, 708-639-2361 ............................... Ao1187 

t Conno .... Winfield Corp., Aurora,IL 60505-1335, 708-851-4722 •••••• A'1325-1326 
t Vectron Laboratories, Inc., Norwalk, CT 08650, 203-853-4433 • • • • • . • • • •• A·1464 
# BEC Inc.!Certiliad Calibration Labs, Horsham, PA 19044 . . . ..• . . . . . . .. .. 800-523-3808 
# EngineeradAssemblies & Components Corp, Teterboro, NJ 07608 ...... 201-288-4477; 

800-447-5639 
tGreenray IndB., Inc., Mechanicsburg, PA 17055 .......................... 717-766-0223 

Isolemp Research, Inc., Charlottesville, VA 22903 .........•............. 804-295-3101 
t MITEQ Inc., Hauppauge, NY 11788 ..................................... 516-436-7400 

Ovenaire-Audio-Carpanter, Oak Crystal Inc., Charlottesville, VA 22901 .. 804-977-8050 
t Piezo Technology Inc:, Orlando, FL 32804 .............................• 407-298-2000 
ta-Tech Corp., Culver City, CA 90232~510 ............................. 213-836-7900 
§ Toko America, Inc., Ml Prospec1" IL 60056 .............................. 708-29Hl070 

Trilithic, Inc., Indianapolis. IN 46236 ..................................... 80()'344-2412 
tWenzel Associates, Inc., Austin, TX 78728 .............................. 512·244-7741 

Oscillators, Low Frequency (Module)-2300 
t Bliley Electric Co., Erie, PA 16506, 814-838-3571 •••••••••••••••••••.•• A01312 
t Connor-Winfield Corp., Aurora, IL 60505-1335,708-851-4722 •••••• A·1325-1327 

CTS Corp" Frequency,Controls business unil, (Formerly Knights Div.I, Sandwich, 
iL 60548, 815-786-8411 ................................. A01343,l349-1351 

§ Fox ElectroniCS, FI. Myers, FL 33905,813-693-0099 •••••.•••••••• Ao1365·1366 
Frequency Devices, Ine., Haverhill, MA 01832, 508-374-G781 ••••••••••• Ao1674 

t Frequency ElectroniCS, Inc., Mitchel Field, NY 11553, 516-794-4500 
••.••••••••••••••••••••••••••••••••••••••••.•.•••••••••••••• Ao1368-1369 

Hy..Q International (USAllne., Erlanger, KY 41018,606-283-5000 ••••••• Ao1375 
§ Industrial Test Equipment Co., Ine., Port Washington, NY 11050, 516-883-1700 

................................................................. 0 0 2207 
§t KDS America, Dalshlnku Corp., Overland Pk., KS 66211, 913-491-6825 •• A·1379 

t McCoy Electronics Co., A Sub. of Oak Industries, MI. Holly Springs, PA 17065, 
717-486-3411 .................................................... Aol384 

§t MF Elctrns. Corp., New Rochelle, NY 10801, 914-576-6570 •••••••• Aol388-1389 
t Monilor Producta Co., Ine., OceanSide, CA 92054,619-433-4510 ••• A01404,1407 
§ Murata Erie North America, Inc., Smyrna, GA 30080, 404-436-1300 •. A'1410-1413 

Ovenaire-Audio-C8rpenter, Oak Crystaline., Charlottesville, VA 22901, 
804-9n-8050 ......................... , ........ "................ A01432 

ta·Tech Corp" Culver City, CA 90232-3510,213-836-7900 ••••••••• Aol444,l447 
§# R X 0 Inc., Relm Communications, Norfolk, NE 86701, 402-379-0012;800-228-8108 

.................... , .. . .. .. .. .. .. • • • • .. .. • • .. . • • .. • .. • • • • •• Ao1452-1454 
SARONIX, Palo Alto, CA 94303, 415-856-5900 •••••••••••• ,...... Ao1458-1459 
Spectrum Technology, Ine., DATUM,lnCOTPQI'atad, Santa Barba,a, CA 93111, 

805-954-7791 ...................................... Ao1462-1463,1465·1467 
Standard Crystal Corporation, EI Monte, CA 91731, 818-443-2121 ••••.•. A.1469 

. §t Statak Corp., Orange, CA 92686, 714-639-7810 • • • • • • • • • • • • • • • • • • • • • . •. A.1471 
t Vectron laboratories, Inc., Norwalk, CT 06850, 203-853-4433 • • • • • • • • . •• Aol464 

AEL Defense Corp., Lansdale, PA 19446 ................................ 215-822-2929 
Anderson Electronics, Hollidaysburg, PA 16648 ......................... 814-695-4428 

§tANZAC, MIA-COM, Burlington, MA 01803 .............................. 617-273-3333 
§AT&T Microelectronics, Allentown, PA 18103 .................. 1-800-372-2447;ln Can.: 

1-800-553-2448 
# BEC lnc./Certifiad Calibration Labs, Horsham, PA 19044 . .. . .. . . . . .. . . .. 8O()'523-3808 

Blackhawk Networks Corp, Janesville, WI 53545 .•..................... 608-752-8701 
tCalifomia Instruments Corp., San Diego, CA 92111-1216 .. 619-279-8620;800-355-2244 
§ Champion Technologles,lnc., Franklin Park, IL 60131 .................•. 708-451-1000 

Comstron A Div. of Aeroflex, Plainview, NY 11803 ...................... 516-752-2351 
CTS Corporation, Elkhart, IN 46514 ..................................... 219-293-7511 

t EG & G Frequency Products Inc., EG & G Inc, Cincinnati, OH 45232 .•.. 513-542-5555 
t Electronic Research Co, Overland Park, KS 66204 ............•.....•.. 913-831-6700 

Elgar Electronics Corporation, San Diego, CA 92121 ..... 61IH50-0085;800-733-5427 
Frequency Control Products, Inc., American Time Products Div, Deer PI<., NY 11729 

. . .. . . , ........ " . . . . . .. . . . .. .. .... .. . . . .. . .. .. .. . . .. .. .. ...• . . . . .. . . •. 516-243-5730 
t FSIlFork Standards, Inc., Lombard, IL 60148-2097 ....... 708-932-9380;800-468-6009 

tGreenray IneIs, Inc., Mechanicsburg, PA 17055 .......................... 717-766-0223 
§H8wlett..f'ackard Co., Cupertino, CA 95014 .............................. 800-752-{)90() 
t Hughes Microelectronic Circuits Division, Newport Baach, CA 92858-8903 

· . . . . . . . . . . . • • . . . • . . . . . . . . . • . • . . . . • . . • . . . . . . . . . . . . • . . . . . • . . . . . • . . • . . . .• 714-759-2952 
tlsolemp Research, Inc., Charlottesville, VA 22903 ....................... 804-295-3101 

Kyocera Northwest, Electronic Components Group, Vancouver, WA 98661 
.. • .. .. .. . . .. . . .. .. . .. .. .. . . .. .. . . . . . . . . . . .. . .. .. .. .. .. . .. . . .. .. .. . .. .. 208-696-2840 

tMicrosonics,lnc., Weyrnouth, MA 02168 ................................. 617-337-4200 
§t M-Tron Industries, Yankton, SO 57078 . . •••... . .. . .•..••.•.. . . . . . .. ... .. 805-665-9321 

§NEL Frequency Controls, Inc., Burlington, WI 53105 ..................... 414-763-3591 
t NH Research, Incorporated Instrumentation Products Division, Irvine, CA 92714 

....• : ...•..............•........ ; ....•....................•..•......•. 714-474-3900 
t Oscillatek, A Dover Technology CoTf1l8T1Y, Olathe, KS 66062 ..•........ 913-829-1777 
t Pacific Power Source Corp., Huntington Bch, CA 92649 .. 714-898-2691 ;800-854-2433 
t Piezo Crystal Co., Carlisle, PA 17013 .•.......•.••..........•..•........ 717-249-2151 
t Piezo Technology Inc., Orlando, FL 32804 •........•..•...........•..... 407-298-2000 
§Richaro-Lee Co., Cranford, NJ 07016 ................................... 201-276-0710 
tSolid State Electronics Corp., Northridge, CA 91324 ....... ,............. 818-993-8257 
§Syntest Corp, Marlboro, MA 01752-9973 ............................... 508-481-7627 

TeX8Can Instruments, Texscan Corporation, Indianapois,IN 46226 ..... 317-545-4196 
Transmagn<!IiCs, Fanningdale, NY 11735 ............................... 516-293-3100 
Trilfthic, Inc., Indianapolis, IN 46236 ..................................... ~2412 

... U.s. Instrument Rentals, Inc, AT&T Capital Corp., D/FW Airport, TX 75261 
.. , ..•......•....•.................................•..........•...••... 800-874-7123 

§ Valpey-Fisher:Matec Corp, Hopkinton, MA 01748 ....................... 508-435-6831 

Oscillators, Microwave-3450 
t Frequency ElectroniCS, Inc., Mitchel field, NY 11553, 516-794-4500 ••••• Ao1369 
t General Microwave Corporation, Amityville, NY 11701, 516-226-8900 •••• Ao1749 
t Micronics Technology Inc., Glen Cove, NY 11542, 516-759-5600 •••••••• Aol399 
§ Murata Erie North America, Ine., Smyrna, GA 30080, 404-436-1300 

....................................................... Aoll09,1413,182O 
NTK Technical CeramiCS, NGK Spark Pluga (USAl, Mt. Prospect, IL 60056, 

708-824-1133 .................................................... Ao1822 
t THAK Microwave Corp., Tampa, Fl:. 33834, 813-864-1411 ••••••••••••••• A01830 
t Vectron Laboratories, Inc., Norwalk, CT 06850, 203-853-4433 • • • • • • • • • •• Aol486 

AEL Defense Corp., Lansdale, PA 19446 ................................ 215-822-2929 
t Airtron, Litton Industries, Inc., Morris Plains, NJ 07950 .................•. 201-539-5500 
t Alpha Industries, Inc, Wobum, MA 01801 ............................... 617-935-5150 
t Andersen Laboratories, Bloomfield, CT 06002 . . . . . . . . . . . . . . . • . . • . . . . . . .. 203-286-9090 

§t ANZAC, MI A-COM, Burlington, MA 01803 .............................. 617·273-3333 
§t Avantek, Inc., Milpitas, CA 95035-7492 ..............•.......•........... 408-432~080 

t Aydin Corp., Horsham, PA 19044 ....................................... 215-657-7510 
# BEe Inc.!Certifiad Calibration Labs, Horsham, PA 19044 .•. . . .. .. .. ... .• 800-523-3908 

Comstron A Div. of Aerollex, Plainview, NY 11803 ...................... 516-752-2351 
t Electronic Reseerch Co, Overland Park, KS 86204 ....................• 913-831-6700 

EVI,lnc., Columbia, MD 21046 .......................................... 301-290-9550 
t FEI Microwave, Inc., Frequency Electronics, Inc., Sunnyvale, CA 94066 .. 408-732-0880 
t Ferratec Inc., Fremont, CA 94539-7474 ................................. 415-226-1216 

Greenray Inds., Inc., Mechanicsburg, PA 17055 .......................... 717-768-0223 
HDS Inc., Reston, VA 22091 ..........•................................. 703-620-6200' 
Hewlett-Packard Co, Cupertino, CA 95014 ......•..............•........ 800-752-0000 

t Hughes Microelectronic Circuits Division, Newport Beech, CA 92658-8903 
· . . ..•. . . ... . . .. . . . . . . . .. .. ... . . . . • . . .. . .. . .. ..•. . •. . . . . . . .. . .•. . .•.... 714-759-2952 

KDIITriangle Electronics, Whippany, NJ 07981 .•..............•........ 201-887,5700 
Lectronic Research Labs.,Inc., Camden, NJ 08104 ..•.•.......•.......•. 609-541-4200 

t Lillon Solid State, Lillon Systems, Inc., Milpitas, CA 95035 . . • . . . • . . . • . . .. 408-433-0933 
tLoral Microwave Narda, Hauppauge, NY 11768 ......................... 516-231-1700 
t Loral Microwave-Narda West, San Jose, CA 95112-4210 ......•......•. 408-436-4400 

Lucas Epsco, Inc., Hopkinlon, MA 01748-2204 .....•..•...............•. 508-435-2400 
t Lucas Zete, Inc, Lucas Aerospace, Inc., San Jose, CA 95134 . . . . . . . • . . .. 408-434-3600 

MACOM, Inc., Burlington, MA 01803 .................................... 617-272-3000 
t MIA COM Ltd, Badfordshire, ENGLAND LU5 4Sl<, England.. . ... . .•... 44(562)471200 
tMagnum Microwave Corp., Fremont, CA 94538 ......................... 415-657-9898 
§ Marconi Instruments, Allandale, NJ 07401 ......•...........•..•........ 201-934-9050 
t MeL.. Inc, Bolingbrook, IL 60440-4999 .........•...•.................... 708-759-9500 

MF EIcIms. Corp, New Rochelle, NY 10801 ............................ 914-576-6570 
t Micropac Inds., Inc., Garland, TX 75040 ..•.........•.....•.............. 214-272-3571 
t MHec Electronics, Pointe Claire, QUEBEC, CANADA H9R 3X3 .•........ 514-694-6666 
t MITEQ Inc., Hauppauge, NY 11786 ..................................... 516-436-7400 
§ Murata Manufacturing Co., Ltd., Nagaoka-Kyo-Shi Kyoto, JAPAN 617 ... 075-951-9111 

Ovenaire-Audlo-Carpenter, Oak Crystaline., Charlottesville, VA 22901 .. 804-977-8050 
§ Penstock Engineering Labs., Penstock, Inc., Sunnyvale, CA 94086-4018 

· . . . . . .. . . .. .. .. . .. .. . . .. . .. .. . .. . . . .. . . . . . .. .... .. . .. 408-730-0300;800-PENSTOCK 
t Piezo Technology Inc., Orlando, FL 32804 ............•.. ;.............. 407-298-2000 
ta-Tech Corp., Culver City, CA 90232~510 ...........•.•............... 213-836-7900 
t Racal-Dana Instrs. Inc, Irvine, CA 92718 ................................ 714-85e:aeee 
t Reeve Electronics, Meflish E. Murray, Chicago, IL 60612 ....•....•..•.•. 312-670-0150 
t Sawtek Inc., Orlando, FL 3286()'9501 ................................... 407-686-6860 

Siv9l'S IMA AB, Culver City, CA 90230 .................................. 213-306-4248 
tST Microwave Corp, Sub. of Signal Technlg. Corp., Sunnyvale, CA 94086 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . • . . • . . . . . . .. 408-730-6300 
§Syntest Corp, Marlboro, MA 01752-9973 ............................... 508-481-7627 
tTechtrol Cyclonelics, Inc., New Cumberland, PA 17070 ................. 717-774-2746 

Tektronix, Inc., Beaverton, OR 97077 . . .. . . . . .. .. .. .. . .. . .• . .•. .•.. . . .... 800-835-9433 
tTeledyne Microwave, Mountain View, CA 94043 ........................ 415-968-2211 

TrilHhic, Inc., Indianapolis, IN 46236 ..................................... ~2412 
Tucker Electronics, Dallas, TX 75355-1419 .............. 214-348-8800;800-527-4542 

tWatkins-Johnson eo.. Palo AI1o, CA 94304 ............................. 415-493-4141 
t Z Communications, Inc., Ft Lauderdale, FL 33309 •............•........ 305-735'1000 

Oscillators, Oven-2300 
t Bliley Electric Co., Erie, PA 16506, 814-838-3571 .;.................... A01309 
t Ccinnor-Wlnfleld Corp., Aurore, IL 60505-1335, 708-851-4722 •••••• Aol325-1327 
t CTS Corp., Frequency Controls business unll, (Formerly Knights DIY.), SandwIch, . 

IL 50548, 815-788-6411 ••••••••• ,........ A01330,1335,1344,1348,1349-1351 

§-Product sold through distributors t-Product meets Mil specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY Oscillators, RF (Module)-2300 
---------------,------------ -

FTSI AUSmON, Austin, TX 78761-4766, 512-251-2341 ................. A'13T1 
l80temp Re ..... rch.lnc •• Charlottesville, VA 22903, 804-295-3101 •.• A.1376-13n 

t McCoy Eleelronics Co., A Sub. of Oak Industries, Mt. Holly Springs. PA 17065. 
717-486-3411 ............................................... A'1385,1387 

§ Murata Erie North America, Inc •• Smyrna. GA 30080. 404-436-1300 •• A'1411-1413 
§ NDK America. Inc., Fremont, CA 94539, 415-623-6500 •..••••••••..•••. A'1416 

Oscillatek, A Dover Technology Company, Olathe, KS 66062, 913-829-1777 
,.0 .• _...... •• •••••••••••••••• ••••••• J\"1425-1427 

t Reeves-Hoffman Dlv., Dynamics Corporation of America, Carlisle, PA 17013, 
717-243-5929 ............................................... A'1449-1450 

Spectrum Tachnology, Inc., DATUM, Incorporated, Santa Barbara, CA 93111, 
805-964-7791 .................................................... A'1464 

TOYOCOM USA INC., Arlington Heights, IL 60005, 
708-593-8780/1-8oo-TOYOCOM ................................... A'1480 

t Veelron Laboratories. Inc., Norwalk, CT 06850, 203-853-4433 • • • • •. A'1486-1489 
# BEC Inc./Certified Calibralion labs, Horsham, PA 19044 . . . . . . . 8O(}-523-3808 

Comstron A Div. 01 Aerollex, Plainview, NY 11803 ................... __ . 516-752-2351 
CTS Corporalion, Elkhart IN 46514 ..... _ .............................. 219-293-7511 
Datum Timing Dalum Inc .• Anaheim, CA 92806-5790 ................... 714-533-6333 

t EG & G Frequency Products Inc:, EG & G Inc., CinCinnati, OH 45232 . . .. 513-542-5555 
t Electronic Research Co., Overland Park, KS 66204 .................... 913-631-6700 
tFrequency & Tima Systems, Inc., Datum, Inc., Beverly, MA 01915 ....... 508-927-8220 
t Frequency Control Products, Inc, Amarican Time Products Div., Deer Pk., NY 11729 

....................................................................... 516-243-5730 
tGreenray Inds., Inc., Mechanicsburg, PA 17055 .......................... 71,7-766-0223 
t Hughes Microelectronic Circuits Division, Newport Beach, CA 92658-8903 

. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . . .. . .... 714-759-2952 
tMITEQ Inc, Hauppauge, NY 11788 ..................................... 516-436-7400 
§ Oscilloquartz, B & J Marketing, Northridge, CA 91325 ................... 818-993-0048 

Ovenaire-Audio-Carpentar. Oak Crystal Inc., Charlottesvilie, VA 22901 804-977-8050 
t Piazo Technology Inc., Orlando. Fl32804 ...... 407-298-2000 
to-Tech Corp., Culver City, CA 90232-3510 ............. 213-836-7900 
§ RaHron Electronics, Miami Fl 33172 ................ 305-593-6033 

Techtrol Cyclone!ics, Inc., New Cumberland, PA 17070 ............. 717-774-2746 
t TIme and Frequency Ltd., Miami, FL 33172 ........ 305-593-8000 
tTRAK MicrOWAve Corp., Tampa, FL 33634 ...... 813-884-1411 

Valpey-Fisher:Malec Corp, Hopkinton, MA 01748 508-435-6831 
tW"n2'el Associates, inc, Austin, T)( 78728 512-244·7741 

Oscillators, Power (Module)-2300 
Compact Power Company. Yorba Linda. CA 92686, 714-896-5826 •••••• 002183 

tContro! Sclenc .... , Inc., Cholsworth, CA !llS11, 818-709-5510 •••••• 001152·1153 
Elgar Electronics Corporation, Sen Diego. CoA 92121, 619-450-0085;800-733-5427 

................................................................. 002192 
§ Industrial T~st Equipment Co., inc., Po.1 Washington, NY 11050, 516-883-1700 

................................................................. 0·2207 
J"I'" Fl<>_rel, !"'''~''' M ... , v"'~. ~~1! 19001. 212-633-SIl2S .. ........... D"1~;"3 
MF EIc!rn •• Corp., New Fiochelle, NV 10801, 914-576-5570 .••..•••. A o 1392-1393 
OvenaiN-Audlo-Carpsnter, Oak Crystaline., Charlottesville, VA 22901, 

804-977-8050 .................................................... A-1433 
t Pacific Power Source Corp., Huntington Sch., CA 92649, 

114-898-2691 ;800-854-2433 ....................................... 0-2221 
t Q-Tach Corp., Culver City, CA 90232-3510, 213-836-7900 •••.••••.•.••. A.1444 
t American Microwave Technology, Inc., Brea, CA 92621 ................. 714-993-0802 
# BEC Inc./Certified Calibration labs, Horsham, PA 19044 . . . . . . . . . .. . . . .. 8(J(}-523-3808 
tElectronic Research Co., Overland Park, KS 66204 ..................... 913-631-8700 

Energy Systems, Vancouver, WA 98682 ................................ 206-896-8310 
EV~ Inc., Columbia, MD 21046 .......................................... 301-29()-9550 

tGreenray Inds., Inc., Mechanicsburg, PA 17055 .......................... 717-766-0223 
lsotemp Reeearch, Inc., Charlottesville, VA 22903 ....................... 804-295-3101 

t Mel, Inc., Bolingbrook, IL 6044D-4999 .................................. 708-759'-9500 
tMITEQ Inc., Hauppauge, NY 11788 ..................................... 516-436-7400 
t Modular Devices, Shirley, NY 11967 .................................... 516-345-3100 

NEL Frequency Controls, Inc. Burlington, WI 53105 ..................... 414-763-3591 
tPiezo Crystal Co., Carlisle, PA 17013 ................................... 717-249-2151 

SARONIX, Palo AHo, CA 94303 ......................................... 415-856-6900 
Texscan Instruments, Texscan Corporalion, Indianapolis, IN 46226 ..... 317-545-4196 
Transmagnetics, Farmingdale, NY 11735 ............................... 516-293-3100 
Trililhic, Inc, Indianapolis, IN 46236 .................... ,................ 8O()-344-2412 

t Vectron Laboratories, Inc. Norwalk, CT 06850 .......................... 203-853-4433 

Oscillators, Programmable-2300 
§Ellla, Eiecl",,,lc8 Corporalio", San Diego, CII 92121, 619-450.0085;800-733-5427 

................................................................. 0'2192 
Epaon America Inc., Component Sales Dept., Torrance, CA 90503,213;787-6300 

....................................................... A o1358,1360-1361 
t General Mlcrowava Corporation, Amityville, NY 11701, 516-226-8900 •••• A·1749 

Krohn-Hite Corp., Avon. MA 02322, 508-580-1660 ••••••••••••••••••••• 0.1279 
MF EIcIms. Carp., New Rochelle, lilY 10801, 914-576-6570 ••• A·1388,1391'1392 
Programmed Test Sources, Littleton, MA 01460, 508-486-3008 ••••••••• 001312 

t Q-Tach Corp., Culvar City. CA 90232-3510,213-836-7900 •••••••••••••• A'1445 
§t Statak Corp., Orange, CA 92668,714-639-7810 ••••• " .............. "... A'1471 

Analytic lnalruments Corporation, Dalles, TX 75354 ......•.•............ 214-357-3882 
§ Behlman Electronics, Inc., Ventura, CA 93003 •..•.........•........•.... 805-642-0660 
t Boonton Eleotronics Corp., Randolph, NJ 07869 .......•..•..... :....... 201-584-1 on 

Datel, Inc. Mansfield, MA 02048-1194 .................................. 508-339-3000 
# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-288-4477; 

800-447-5839 
t Frequency Electronics, Inc., Mitchel Field, NY 11553 .................... 516-794-4500 
tGreenray Inds., Inc, Mechanicsburg, PA 17055 .......................... 717-766-0223 

Hewlett-Packard Co., Cupsrlino, CA 95014 .............................. 8OD-752-0900 
§ Marconi Instruments, Allandale, NJ 07401 .........................••... 201-934-9050 

NF Electronic Instruments, Costa Mesa, CA 92626 ...................... 714-557-1684 
t NH Research, Incorporated Instrumentation Products Division, Irvine, CA 92714 

..........•............................................•.....•......... 714-474-3900 
Racal-Dana Instrs. Inc., Irvine, CA 92718 ................................ 714-859-8999 

Richard-lee Co., Cranford, NJ 07016 ................................... 201-276-0710 
t Z Communications, Inc. Ft Lauderdale, FL 33309 ....•.•..••........... 305-735-1000 

Oscillators, Pulse (Module)-2300 
§ Anderson Eleelronics. Hollldayeburg, PA 18648. 814-895-4428 ••••••••• A.1304 
t Connor-Winfield Corp., Aurara, IL 60505-1335, 708-851-4722 •••••• Ael325-1326 

CTS Corp., Frequency Controls business unit, (Formerly Knights Div.), Sandwich, 
I!. 6O!i'~e, 815·7115-8411 ........................................... A-1343 

Elgar Eleelronics Corporation, San Diego, CA 92121,619-450-0085;800-733-5427 
................................................................. 002192 

Epaon America Inc., Component Sales Dept., Torrance. CA 90503, 213-787-6300 
............................................................ A'1358,1381 

Fox Eleelronics, Ft. Myers, FL 33905. 813-893-0099 ••••••••.••••• A01365-1366 
FTSI AUSTRON. Austin, TX 78761-4766, 512-251-2341 ................. A'1371 
lsolemp Research, Inc., Charlottesville. VA 22903, 804-295-3101 ••• A-1376-13n 
MF Elctrns. Corp., New Rochelle. NY 10801, 914-576-6570 ...•.•.. A'1388,1392 
Monitor Products Co., Inc., Oceanside, CA 92054, 619-433-4510 .•. A'1402,1404 
Oscillatek, A Dover Technology Company, Olathe, KS 66062, 913-829-1777 

.................. .......................................... A'1428-1429 
Ovenaire-Audio-Carpsnter, Oak Crystal Inc., Charlottesville, VA 22901, 

804-9n-8060 ................ "............................. A-1432-1433 
t Q-Tach Corp., Culver City, CA 90232-3510. 213-836-7900 •••••••••••••• A-I446 
t Reeves-HofIman DIv., Dynamics Corporation 01 America, Carlisle, PA 17013, 

717-243-5929 ............................................... A.1449-1450 
Seiko Instruments U.s.A.. Inc. Electronic Components, Torrance, CA 90505, 

213-517-7nO .................................................... A'1461 
Spactrum Technology, Inc., DATUM, Incorporated, Sants Barbara, CA 93111, 

805-984-7791 ••.•••••••••••••••••.•••••••••••••••••••••••••• A.1462-1467 
t Veelron Laboratones, Inc., Norwalk, CT 06850, 203-853-4433 •••••• A-1486-1488 
# BEC 1nc./Cartilied Calibration Labs, Horsham, PA 19044 ... .. . . . .. . . . . . . 8(J(}-523-3808 

Berkeley Nucleonics Corp.. Richmond. CA 94804 ....................... 51 D-234-11 00 
Blackhawk Networks Corp., Janeeville, WI 53545 ....................... 608-752-8701 
Comstron.A Div. 01 Aeroflex, Plainview. NY 11803 ...................... 516-752-2351 
CTS Corporation, Elkhart IN 46514 .............................. c..... 21!1-293-7511 

tElectronic Research Co., Overland Pari<, KS 66204 ..................... 913-631-6700 
# Enginee,ed Assemblies & Components Corp, Teterboro, NJ 07608 ...... 201-288-4477; 

800-447-5639 
Engineered Components Co., San luis Obispo, CA 93403-8121 ...... 805-544-3800 
Frequency Control Products, Inc., American Time Products DiY., Deer PI<., NY 11"729 

....................•.......................................•.•...•...• 516-243-5730 
tGreenray Inds., Inc, Mechanicsburg, PA 17055 .......................... 717-766-0223 
t Hughee Microelectronic Circuits Division, Newport Beach, CA 92658-8903 

Lucas Epsco, Inc" Hopklnlon, MA 01/4Ei :I:'()..t :lOH ·1:1:, ;'.Hil! 

t McCoy Eloetronics Cu., 1\ ~ ;uh. or I )dk 1f1(111~,IrUj:" Mt 11!llIy ~ jpllllq·., 1'/\ l/fH!', 

111-4B&·:J411 
t MeL, Inc., Bolingbr00k, IL G044(j-4;;99 . ............................ 706-759-9500 
§ Murata Erie North America, Inc., Smyrna, GA 30080 . . . . . . . . . . . . . • . . . . . .. 404-436-1300 
tPiezo Crystal Co, Carlisle, PA 17013 ........... ........................ 717-249-2151 
t Radio Research Instrument Co., Ino., Waterbury, CT 06704-3506 ........ 203-753-5840 
§ Rhombus Industries, Huntington Bch, CA 92649-1595 .. . . . . . . . . • . . . . . • . 714-898-0960 
§Richard-Lee Co., Cranford, NJ 07016 ................................... 201-276-0710 

SARONIX, Palo AHo, CA 94303 ......................................... 415-856-6900 
Sokol Crystal Products, Inc, Mineral Point, WI 53565 ............ ........ 808-987-3363' 

t Solid State Electronics Corp., Northridge, CA 91324 . . . . . . . . . . . . . . . . . . • . . 818-993-8257 
§t Stalek Corp., Orange, CA 92668 ........................................ 714-839-7810 

§Synteel Corp., Marlboro, MA 01752-9973 ............................... 506-481-7827 
t TRAK Microwave Corp, Tampa, FL 33634' .. .. .... . .. .. .. .. .. . .. . .. . .. ... 813-884-1411 

Trililhic, Inc., Indianapolis, IN 46236 .................... ................. 800-344-2412 

OSCillators, Pulse (Test) - See Generators, Pulse (Vol. DJ 

Oscillators, RC (Module)-2300 
Krohn-Hite Corp., Avon, MA 02322. 608-680-1660 ••••••••••••••••••••• 0-1279 
Ovenaire-Audio-Carpenler, Oak Cryatsllnc •• Chariotle8Vllle. VA 22901, 

804-en-8050 .................................................... A'1433 
t Veclron Laboratories, Inc., Norwalk, CT 06850, 203-853-4433 • • • • • • • • • •• A-I484 

AKa ElectroniCs, Inc., Princeton, NJ 08543-6089 . . . . . . . . . . . . . . . . . . . . . . . . . 809-275-0220 
# BEC Inc.lCertified Calibration Labs, Horsham, PA 19044 ................ 800-523-3808 

CTSCorporation, Elkhart IN 46514 ..................................... 219-293-7511 
CTS Corp., Frequency Controls business unl1, (Formerly Knights Div.), Sandwich, IL 

60548..... ...... ................ .. .......................... 815-788-8411 
Dantel, Freeno, CA 93727 .............................................. 209-292-1111 
Elgar Electronics Corporation, San Diego, CA 92121 ..... 619-450-0085;8(J(}-733-5427 
Engineered Components Co., San Luis Obispo, CA 93403-8121 ........ 805-544-3800 
Frequency Devices, Inc, Haverhil~ MA 01832 ..•........................ 508-374-0761 

tGreenray Inds., Inc., !'IIechanicsburg, PA 17055 .................... : ..... 717-766-0223 
Hughes Microelectronic Circuits Division, Newport Beach, CA 92658-8903 

....................................................................... 714-759-2952 
lsotemp Research, Inc.. Charlotteeville, VA 22903 ....................... 804-295-3101 

tModuIar Devices, Shirley, NY 11967 .................................... 516-345-3100 
to-Tech Corp., Culver City, CA 90232-3510 ............................. 213-836-7900 

Tektronix, Inc., Beaverton, OR 970n ........... , ... , ....... , ... .. .. .. ... 800-835-9433 

Oscillators, RF (Module)-2300 
t Bliley Electric Co., Erie. PA 16506, 814-838·3571 •••••••••••••••••••••• A'1312 
t Connor-Winfield Corp.. Aurora. IL 60505-1335,708-851-4722 •••••• A'1324-1326 

CTS Corp., Frequency Controls business unit, (Formerly Knights DIY.), Sandwich, 
IL 60548. 815-786-8411 ................................. A'1343-1344,1347 

§ Dale Electronics, Inc., Tempe DIY., Tempe. AZ 85282-1883, 802-967-7874 
••••••••••••••••••••••••••••••••.••••••••.••••••••••••••••••••••• A·1352 

Epson America Inc., Component Sales Dept., Torranes, CA 9050~, 213-787-1;300 
................. ".................................... A'1358-1359,1361 

§ Fox ElectronicS, Ft. Myers, FL 33905. 813-693-0099 •••••••••••••• A·I365-1368 
t Frequency ElectroniCS, Inc.. Mitchel FJeld, NY 11553.516-794-4500 ••••• A'1389 

Hy.Q International (USA) Inc., Erlanger. KY 41018, 606-283-5000 ••••••• A·1375 

EEM 1991 §-Procluct sold through distributors t-Proouct meets MIL specs <I>-Rentals #-Value Added Reseller 



Oscillators, RF (Module)-2300 (Cont'd) 
t Iaotemp Research, Inc., Charlottesville, VA 22903, 804-295-3101 ••• A·1378-1377 
t McCoy Electronics Co., A Sub. of Oak Industries, M!. Holly Springs, PA 17065, 

717-4116-3411 •••••••••••••••••••••••••••••••••••.••••••••••• A·1384-1385 
t Monitor Products Co., Inc., Oceanside, CA 92054, 619-433-4510 •••••••• A·1403 

NEL Frequency Controls, Inc., BurHngton, WI 53105, 414-763-3591 ••••• A·1425 
Ovenalre-Audlo-Cerpenter, Oak Cry8lellnc., Charlottesville, VA 22901, 

804-977-aG5O ••••••••••••••••••••••••••••••••••••••••••••••• A·1432-1433 
Plelronics, Inc., Lynnwood, WA 98038, 206-776-1880 ••••••.• A·1437,1440,1443 

t Q·Tech Corp., Culver CIty, CA 90232-3510, 213-936-7900 ••••••••• A·1446-1447 
t Reev .... HoIIman DIv., Dynamics Corporation of Amerle&, C&rlisle, PA 17013, 

717-243-5929 ••••••••••••••••••••••••••••••••••••••••••••••• A·1449-1451 
§# R X D Inc., Relm Communications, NorIolk, NE 68701, 402-379-0012;800-228-8108 

•••••.••••••••••••••••••••••••••••••••••••••••• '.' • • • • • • • • • •• A·1452-1454 
SARONIX, Palo Alto, CA 94303, 415-856-6900 •••••••••••••••••••••••• A·1459 
Selko Instruments U.S.A., Inc. Electronic Components, Torrance, CA 90505, 

213-517-7770 .................................................... A·1461 
Spectrum Technology, Inc., DATUM, Incorporated, Sants Barbara, CA 93111,. 

805-864.7791 .......................................... A·1462,1464-1465 
Standard Crystal Corporation, EI Monts, CA 91731, 818-443·2121 •••••.• Ao1489 
TOYOCOM USA INC., Arlington Heights, IL 60005, 

708·593-0780/1-800·TOYOCOM ......................... A·1475·1476,1480 
t TRAK Microwave Corp., Tampa, FL 33634, 813-864·1411 ••••••••••••••• A~183O 
t Vo<.lron Laboratories, Inc .• Norwalk, CT 06850,203-853-4433 •••••••••• .A·1485 

Xsla Electronics, Inc., Shawnee, KS 66216, 913-631~ ••••••••••••.• A·1491 
AEL Delenae Corp., Lansdale, PA 19446 ................................ 215-822·2929 

t Andersen Laboraloriae, BloOmlield,CT 06002 .. . . . . . .. . .. . . . . . . . .. . .. ... 203-286-9090 
Anderson Electronics, Hollidaysburg, PA 16648 ......................... 814-895-4428 

§t ANZAC, M/ A-COM, Burlington, MA 01803 .............................. 617-273-3333 
§t Avantek, Inc., Milpitas, CA 95035-7492 .................................. 408-432-3060 

# BEC Inc.lC&rtilied Calibration Labs, Horsham, PA 19044 ................ 800-523-3808 
Blackhawk Networks Cerp., Janesville, WI 53545 ....................... 608-752-8701 

§ChampionTechnoiogies, Inc., FrankUn Park, IL 60131 ................... 708-451-1000 
Comstron A D1v. of Aerollex, Plainview, NY 11803 ...................... 516-752-2351 
CTS Cerporation, Elkhart, IN 46514 ..................................... 219-293-7511 

t EG & G Frequency Products Inc., EG & G Inc., Cincinnal( OH 45232 . ... 513-542-5555 
t Electronic Res.,.,.ch Ce., Overland Park, KS 66204 ..................... 913-631-6700 

Engineered Components Co., San Luis Obispo, CA 93403-8121 ........ 805-544-3800 
t FEI Microwave, Inc, Frequency Electronics, Inc, Sunnyvale, CA 94066 .. 408-732-0880 

Frequency Centrol Products, Inc., American Time Products Div., Desr PI<., NY 11729 
.. .. .. .. .... .... .. .. . .. .. . . . . . . . . .. . . . . . .. . . . . . . . . . . .. .. . .. . . . . .. . . . . . .. 516-243-5730 

tFTS/AUSTRON, Austin, TX 76761-4766 ................................ 512-251-2341 
§t Go:mon-Redlich Mfg. Co., Athens, OH 45701 ......................•.... 614-593-3150 

! {illlllllldV Ind', 111 1', M!}(~hnnicsiJlJrq, PA 17055 ............. 717.766-0223 
I tllh!tlll', Mil I'Hlito( 11('11,( 1.111 I/lt·, 1';\,1',,1111, i\li:wrort Roach, CA 92658-8903 

.. .. .. . .. ... 714-759-2952 
International Cry:."ti.ll rvli!j., (Jkl.ltIIJrll:\ City, (JK /:11:-'l.i 504-236~3741; 1-80G-426-9825 
KDI/Triangle Electronics. Wllippany, NJ 07981 ................ ' 201-887-5700 

t Loral Microwave-Nerda West, San Jose, CA 95112-4210 ............... 406-436-4400 
t Magnum Microwave Corp., Fremont, CA 94538 ......................... 415-857-9898 
t MeL Inc., Bolingbrook, Il 60440-4999 .................................. 708-759-9500 

MF Elctms. Cerp., New Rochelle, NY 10601 ............................ 914-576-6570 
tMITEQInc., Hauppauge, NY 11766 ..................................... 516-436-7400 
§ M·Tron Industries, Yankton, SO 57078 ........ .. .... . .. ... .. .... ... .. ... 605-665-9321 

!i t Mural~ Erie North America, inc, Smyrna, GA 30080 . . . . . . . . . . . . . . . . . . . .. 404-436-1300 
t OSGi:lalek, A Dovel' Technology Company, Olalhe, KS 66062 ........... 913-829-1777 

§t Penstock Engineering labs., Penstocl<, Inc., Sunnyvale, CA 94086-4018 
. . . . . . . . . . • . . . . . • . . . . . . . . . . . . • . . • . . . . . . . .. 408-73Q-03OO;800-PENSTOCK 

tPiazo Crystal Co., Carlisle, PA 17013 ................................... 717-249-2151 
t Piazo Technology Inc, Orlando, FL 32604 .......................•...... 407-298-2000 
t Raca~Dana Inslrs. Inc., Irvine, CA 92718 ................................ 714-859-8999 
t RF Monolnhics. Inc., Dallas, TX 75244 .................................. 214-233-2903 
t Servo Cerporation of America, Hicksville, NY 11802-9907 .............. 516-936-9700 

Sokol Crystal Products, Inc., Mineral Point WI 53565 .................... 606-987-3363 
t Solid State. Electronics Corp., Northridge, CA 91324..................... 818-993-8257 
tStanford Telecommunications, Inc., Santa Clara, CA 95056 ............. '408-748-1010 
§ Syntes! Corp., Marlboro, MA 01752-9973 ............................... 508-481-7827 

§t Systron-Donner Microwave Oiv., Sylmar, CA 91342 ..................... 818-362-9900 
tTechtrol Cyclonetics, Inc., New Cumberland, PA 17070 ................. 717-774-2746 
t Teledyne Microwave, Mountain View, CA 94043 ........................ 415-968-2211 

Tele-Tech Cerporation, Bozeman, MT 59715 ..................•........ 406-586-0291 
§Texscan Instruments, Texscan Corporation, Indianapolis, IN 46226 ..... 317-545-4196 
§ Toko America, Inc., Mt Prospect" IL 60056 .............................. 708-297-0070 

TrilHhic, Inc., Indianapolis, IN 46236 ..................................... BOo-344-2412 
§ Valpey-Fisher:Matec Cerp, Hopkinton, MA 01748 ....................... 508-435-6831 
tWenzel Associates,lnc., Austin, TX 78728 .............................. 512-244-7741 
t Z Communications, Inc., Fl Lauderdale, FL 33309 ...................... 305-735-1000 

OSCillators, RF (Test) - See Generators, RF (Vol. D) 

Oscillators, Sinusoidal (Module)-2300 
t Billey Electric Co., Erie, PA 16506, 814-838-3571 ,................ Ao 1309·1312 

Compact Power Company, Yorba LInde, CA 92686, 714-996-5826 •••••• 002183 
t Connor-Winfield Corp., Aurora, IL 60505-1335, 708-851-4722 •••••• A.1324-1327 
tControf SCiences, Inc., Ch8leworth, CA 91311, 818-709-5510 •••••• 0.1152-1153 

CTS Corp., Frequency Controls buainesa unit, (Formerly Knights Dlv.), Sandwich, 
IL 60548, 815-786-8411 ...................................... Ao1343,1347 

Elgar Electronics Corporetlon, San Diego, CA 92121, 619-450-0065;800-733-5427 
................................................................. D·2192 

Hy-Q Internalional (USA) Inc., Erlanger, KY 41018, 606-283·5000 ••••••• A.1375 
§ Industrial Test EquiPment Co., Inc., Port Washington, NY 11050, 516-883-1700 

................................................................. D·2207 
laotemp Reeearch, Inc., CharlotteSVille, VA 22903, 804-295-3101 '" A.1378-13n 

t McCoy Electronics Co., A SUb. of Oak Industrles,.M!. Holly Springs, PA 17065, 
717-486-3411 .................................................... A.1384 

t Mlcrosonics, Inc., Weymouth, MA 02188, 617-337-4200 .••••••••••• ,... A.I401 
t Monitor Products Co., Inc., Oceanside, CA 92054, 619-433-4510 ,.. A.1402·1403 

PRODUCT INDEX & DIRECTORY 
§t Mur8le ErIa North America, Inc., Smyrna, GA 30080, 404-436-1300 •••••• A.1412 

t OacIIl8lek, A Dover Technology Company, Olathe, KS 68062, 913-829-1777 
• • • • • • • •• • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A·1427-1429 

Ovenaire-Audlo-C&rpenler, Oak Cry8lellnc., Charlottesville, VA 22901, 
804-977-8050 ." .............................................. .' •• A·1432 

t PacHIc Po_r Source Corp.. Huntington Bch., CA 92649, 
714-898-2891 ;800-864·2433 ••••••••••••••••••••••••••••••••••••••• 002221 

tQ-Tech Corp.; Culver CIty, CA 90232·3510, 213-836-7900 ::.. A·1444,1446-1441 
t Reeva&-HofIman Dlv., Dynamics Corporation of AmerIca, Carllale, PA 17013, 

717·243-5929 ............................................... A·1449·1450 
Spectrum Technology, Inc., DATUM, Incol'p!)ra1ed, Sants Berbua, CA 93111, 

805-864-7791 ..................................... A·1462-1464,1486-1467 
TOYOCOM USA INC., Arlington Heights, IL 60005, 

. 708-593-8780/1-800-TOYOCOM ................................... A.1480 
tTRAK Microwave Corp., Tampa, FL 33634, 813-864-1411 ••••••••••••••• A'183O 
t Vectron laboratories, Inc., Norwalk, CT 06850, 203-853-4433 • • . • •• A·1464-1489 

Xsis Electronics, Inc., Shawnee, KS 66216, 913-631-0448 •••••••••..••• A·1491 
t Andersen Laboratoriae, Bloomfield, CT 06002 ........................ '" 203-286-9090 

Anderson' Electronics, Hollidaysburg, PA 16648 ......................... 814-895-4428 
# BEC lnc./Certified Calibration Labs, Horsham, PA 19044 . . . .. . . . . .. . .. .. BOo-523-3808 
t Califomia InstrUments Corp., San Diego, CA 92111-1216 .. 619-279-862O;BOo-356-2244 
§Champion Technologiae, Inc., Franklin Park, IL 60131 ................... 708-451-1000 
tCemputer Cenversions Cerp, E. Northport; NY 11731 ................... 516-261-3300 

Cemstron A D1v. 01 AerofIex, Plainview, NY 11803 ...................... 516-752-2351 
CTS Cerporation, Elkhart, IN 46514 ................... : ................. 219-293-7511 

t EG & G Frequency Products Inc., EG & G Inc., Cincinnati, OH 45232 . ... 513-542-5555 
t Electronic Research Co., Overland Park, KS 66204 .•.....•............. 913-631-6700 

Energy 'Systems, Vancouver, WA 98882 ................................ 206-896-8310 
Frequency Centrol Products, Inc., American Time Products D1v, Deer PI<., NY 11729 

....................................................................... 516-243-5730 
Frequency Devicae, Inc., Haverhill, MA 01832 ................•.......... 508-374-0761 

t Frequency Electronics, Inc., M~chel Field, NY 11553 .................... 516-794-4500 
t FSI/For1< Standards, Inc., Lombard, IL 60148-2097 ....... 708-932-9380;800-468-6009 

§t Gorman-Redlich Mfg. Ce., Athens, OH 45701 ........................... 614-593-3150 
tGresnray Inds., Inc., Mechanicsburg, PA 17055 ........................... 717-766-0223 

Hewlett-Packard Co. Cupertino, CA 95014 . . . . . . . . . . . . . . . . . . . . • . • . . . . . .. BOo-752-09oo 
Hughes Microelectronic Circuns DiviSion, Newport Beach, CA 92656-8903 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .. 714-759-2952 
MF Elctrns. Cerp, New Rochelle, NY 10601 ............................ 914-576-6570 
Modular Audio Products, Modular Devicae, Inc., Shirley, NY 11967 ...... 516-345-3100 

tModular Devices, Shirley, NY 11967 .................................... 518-345-3100 
NF Electronic Instruments, Costa Mesa, CA 92626 ...................... 714-557-1684 

tPiezo Crystal Ce., Carliste, PA 17013 .................................... 717-249-2151 
t Piezo Technology Inc., Orlando, FL 32804 ............................•. 407-298-2000 
t RF MQnol~hics, Inc., Dallas, TX 75244 .................................. 214-233-2903 

SARONIX, Palo Ano, CA 94303 ......................................... 415-856-8900 
t Solid State Electroni~s Cerp, Northridge, CA 91324 . . . . . . . . • . . . . . . . . . . .. 818-993-8257 
t Stanford Telecommunications, Inc., Santa Clara, CA 95056 ...•......... 408-748-1010 

Statek Corp., Orange, CA 92688 ........................................ 714-639-7810 
Techtrol Cyclonetics, Inc., New Cumberland. PA 17070 ................. 717-774-2746 

§tThaler Corp., Tucson, AZ. 85737 ........................................ 602-742-5572 
§ Toko America, Inc, Mt Prospect" IL 60056 .... . .. .. .... ...... .... . .. .... 708-297-0070 

Valpey-Fisher:Matec Cerp, Hopkinton, MA 01748 ......•............•... 508-435-6831 
tWenzel AsSOCiates, Inc., Austin, TX 78728 .............................. 512-244-7741 

OSCillators, Sinusoidal (Test) - See Generators, Function (VoL D) 

Oscillators, Square Wave (Module)-2300 
§ Anderson ElectroniCS, Hollidaysburg, PA 16648, 814-695-4428 ••••••••• A'1304 

Bel Fuse, Jersey City, NJ 07302, 201-432-0463 .••••••.•••••••••••••••• A·1499 
t Billey Electric Co., Erie, PA 16506, 814-838-3571 ••••••••••••••••. A'1310,1312 
§Comclok, Inc., Anaheim, CA 92801, 

714-991-1580;800·333-9825;213-836-9592(Tech. Asat.) ••.••••...••.•. A·1323 
tConnor-Winfield Corp., Aurora, IL 60505-1335, 706-851-4722 •••••• A.1324·1327 
§ CTS Corp., Frequency Controls bumnesa unit, (Formerly Knights Div.), Sandwich, 

IL 60548, 815·786-8411 ................................. A·1334-1338,1343 
§ Dale ElectroniCS, Inc., Tempe Dlv., Tempe, AZ 85282-1683, 602-967-7874 

• • .. • .. • .. • • • .. • • .. • .. • • .. • • .. .. • • • • .. • • • • .. • .. .. .. .. .. • .. •• A·1352·1354 
Date Delay Devices, Clifton, NJ 07013-1915, 201·n3-2299 .. , A.1533,1540-1541 
Epson America Inc., Component Sales DepL,Torrance, CA 90503, 213-787-6300 

•••.••••••••••••••••••••••••.•••••••••••••••••••• '" ••••••••••••• A·1361 
§ Fox Elec:Ironica, Ft. Myers, FL 33905, 813-693-0099 ••••• ,........ A·1365-1368 

FTSI AUSTRON, Austin, TX 78761-4766, 512·251-2341 ••••••••••••••••• A·1371 
Hy-Q Internallonal (USA) Inc., Erlanger, KY 41018, 606-283-5000 •.••••• A.1375 

§ Industrial Test Equipment Co., Inc., Port Washington, NY 11050, 516-883-1700 
.................................................................. 002207 

lsolemp Research, Inc., Charlottesville, VA 22903, 804-295-3101 '" A·1378-1377 
t McCoy Electronics Co., A Sub. of Oak Industries, M!. Holly SprIngs, PA 17065, 

717-486-3411 .................................................... A'1384 
Micro Crystal/DIvision SMH, Arlington Heights, IL 60005, 706-806-1486 

•••••.•••••.•••••••••••••••••••••••••••••••••••••••••••••••• A·I395·1386 
§t M-Tron Industries, Yankton, SD 57076, 605-885-9321 ................... A.1409 

§ Murata Erie North Amerie&, Inc., Smyrna, GA 30080, 404-436-1300 •••••• A.1412 
NDK America, Inc., Fremont, CA 94539, 415-623-6500 ••••••••••••••••• A.1416 

t Oscillatek, A Dover Technology Company, Olathe, KS 68062, 913-829-1777 
•.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·1427 

Ovenalre-Audlo-C&rpenter, Oak Cry8lellnc., Chertmtesville, VA 22901, 
804-977-aG5O .................................................... A·1432 

ta-Tech Corp., Culver City, CA 90232-3510, 213-836-7900 ••••••••• A·1444, 1446 
t Reeves·HoIIman Div., Dynemic8 Corporation of Amerle&, Carliale, PA 17013, 

717·243·5929 ............................................... A·1449-1451 
§# R X D Inc., Relm Communications, NorIolk, NE 68701, 402-379-0012;800·228-8108 

• •••••••••• , • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A·1452-1454 
Saiko Instruments U.s.A., Inc. Electronic Componanta, TOft'IInee, CA 90505, 

213-517-7770 .................................................... A·1<\61 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added RBSel1er EEM 1991. 
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Oscillators, Tuning Fork Controlled - 2300 (Cont'd) PRODUCT INDEX & DIRECTORY 
NEt. Fre<JI8ncy Controls, Inc., Burlington, WI 53105 ..................... 414-763-3591 

S Rallron Electronics, Miami, FL 33172 .............. ".................... 305-593-6033 
S SARONIX. Palo Alto, CA 94303 ......................................... 415-856-6900 
tSavoy Electronics, Inc., Ft Lauderdale, FL 33310 ......... 305-563-1333;Il00-359-5400 

StStalek CoIp.. Orange. CA 92668 ........................••.............. 714-639-7810 
t Z Communk;a1ions, Inc., Ft lauderdale, FL 33309 ...................... 305-735-1000 

Oscillators, UHF/VHF (Module)-2300 
t BHley ElecIrIc Co., Erie, PA 16508, 814-838-3571 ••••.••••••••••••••••• A'1312 

Connor-Winfield Corp., Aurora, IL 80505-1335, 708-851-4722 •••••• A0 1324-1327 
CTS Corp., Frequency Controls bu8lneaa unit, (Formerly Knights Div.), Sandwich, 

IL 80548, 815-786-8411 ••••••••••••••••••.••••.••••••.•••••••••••• A0 1344 
Datum Timing, Datum Inc., Anaheim, CA 9280&.5790, 714-533-8333 • . • •• .0',067 
Epaon AmerIca Inc., Component SaIea Dept, Torrance, CA 90503, 213-787-1;300 

•••••••••••••••••• '" ••••••••••••••••••••.•••••••.•••••••••.•.••• A'1361 
Fox elllclronica, FI. Myel"ll, FL 33906, B1~ •••.•••.•••.....••. A01365 
I80Iemp Reaeerch; Inc., Charlottaavllle, VA 22903, 804-295-3101 .,. A01376-1377 
McCoy Electronice Co., A Sub.' of Oak Inllu8lrlea, ML Holly Springs, PA 17065, 

717-4Bf1.3411 .................................................... A0 1384 
Monitor ProcIucta Co., Inc., Oceanalde, CA 92054,819-433-4510 .,. A0 1402-1403 

St Murata Erie North AmerIca, Inc., Smyrna, GA 30080, 404-436-1300 •••..•. A01412 
OVenelre-Audlo-Carpenter, Oak Cr"yIIiIIllnc., Charlottesville, VA 22901, 
804-G77~ •••••••••••••••••.•••••••••••••••••.••••.•.••••••••• A01432 

PIeIronIce., Inc., Lynnwood, WA 98036. 208-776-1880 .... : • . . A0 1437,144O,1443 
ta-Tech Corp., Culver City, CA 90232-3510, 213.e36-7900 ••••.•.•• 1.'1446-1447 
t R_Hoffman Dlv., Dynamics COJpOration of America, CarHale, PA 17013, 

717-243-5l12li ............................................... A01449-1451 
SAROHIX, Palo Alto, ell. 94303, 415-B56-89011 •.•••••••.•••••••••••.•• 1.'1459 
Salko Inillrumallla U.s.A., Inc. Electronic Componellla, Torrance, CA 90505, 

213-517-7770 ••••••••••••••••••••••.••••••.••.••••••••••.•••••••• A'1461 
Spectrum Technology, Inc., DATUM, Incorporated, Sante Barbara, CA 93111, 

805.e84-7791 ••••••••••..•.••.•.•••.•..•••.••••••• )'·'462-1484,1466-1467 
§t Standard Crysbi Corporalion, Ei Mollie, CA 111731, 818-443-2121 .•••••• A0 1459 

TOVOCOM USA iNC., Arlington Hoiglrtl'l, II. 50005, 
708-593-8780/1.eGO-TOVOCOM •••.•••.••.••.•....•••...•.•.• 1.·1478,1480 

tTRAK Microwave Corp., Tampa, FL 33534, 813-884-1411 ••.••••••••.••• A.,830 
t Vaciron llIbOrlltoriaa, Inc., Norwalk, CT 08050, 203-G53-4433 .•.••• 1.-1484-1489 

Xli. ElGcIronlce, Inc., Shawnee, KS 1118216, 913.e3HI448 •••••..•••••.• A·,49, 
t Andersen Laboratories, Bloomfield, CT 06002 . . . . . . . . . . . . . . . . . . . . . . . . . . . 203-286-9090 

Anderaon EleCtronics, Hollidaysburg, PA 16648 ......................... 814-695-4428 
§t Avantek, Inc., Milpitas, CA 95005-7492 .................................. 408-432-3080 

# BEC Inc./Certffied Calibration Labs, Horsham, PA 19044 ................ 800-523-3808 
Blackhawk Networks CoIp.. Janesville, WI 53545 ....................... 60!H52-8701 
Comslron A DIv. of Aerollex, Plainview, NY 11903 ...................... 516-752-2351 
CTS Corporatlon, Elkhart; IN 46514 ..................................... 219-293-7511 

t Electronic Research Co., Overland Park, KS 66204 ..................... 913-631-6700 
Frequency Control Products, Inc., American Time Products Div. Deer Pk., NY 11129 

. . . .. . . . . • .. . .. .. . .. . . . . .. .. . . .. . . . . .. .. . . . . . . . . .. .. . . . .. . .. . . . . . . . .. . . 516-243-5730 
t Frequency Electronics, Inc. Mitchel Field, NY 11553 .................... 516-794-4500 

FTS/AUSTRON,Auslin, TX 78761-4766 ................................ 512-251-2341 
tGorman-Redlich MIg. Co., Athens, OH 45701 ........................... 614-593-3150 
t Greenray IneIs.. Inc., Mechanicsburg, PA 17055 .... . . . . . ..... .. .. .. . . . . .. 717-76&0223 

Hughes Microelectronic Circuits Division, Newport Beach, CA 92659-8903 
..................•.................................................... 714-759-2952 

t Loral Microwave-Narda West, San Jose, CA 95112-4210 ............... 408-436-4400 
t Lucas Zeta, Inc., Lucas Aerospace, Inc., San Jose, CA 95134 . . . . . . . . . . .. 40&434-3600 
t Magntjm Microwave Ccrp., Fremont, CA 94538 ......................... 415-657-9898 

MF EIctms. CoIp.. New Rochelle, NY 10801 ............................ 914-575-6570 
MITEQ Inc., Hauppauge, NY 11788 ..................................... 516-436-7400 

tPiezo Crystal Co., CarlIsle, PA 17013 ................................... 717-249-2151 
t Piezo Technclogy Inc., Orlando, FL 32604 ...•.......•............•..... 407-2911-2000 
t RF Monorllhlcs, Inc., Dallas, TX 75244 .................................. 214-233-2903 
t Servo Corporation of America, Hicksvilla, NY 11802.e907 .............. 51 &938-9700 

Sokol Crystal Products, Inc., Mineral Point, WI 53565 ................... , 608-987-3363 
Statak Corp., Orange, CA 92888 ........................................ 714-639-7810 

§SyntesI CoIp.. Marlboro, MA 01752-9973 ............................... 508-481-7827 
tTechtrol Cyclonelics, Inc., New Cumberland, PA 17070 ................. 717-774-2746 
tTeledyne Microwave, Mountain View, CA 94043 ...................... ,. 415-968-2211 

Tale-Tech Corporation, Bozeman, MT 59715 ........................... 406-586-0291 
Texscan Instruments, Texscan Corporation, Indianapolis, IN 46226 ..... 317-545-4198 

§ Toke America, Inc., Mt Prospect" IL 60058 .............................. 708-297-!1070 
Trilithic, Inc. Indianapolis, IN 46236 ..................................... 8Q0.M4-2412 

§ VaJpey-Fisher:Matec Ccrp, Hopkinton, MA 01748 ....................... 506-435-8631 
tWenzel Associates,lnc., Austin, TX 78728 ...... ., ...................... 512-244-7741 
t Z Communicstions, Inc., Fl LaucJerdaJe, FL 33309 ...................... 305-735-1000 

Oscillators, UHF/VHF (Test) - See Generators, UHFIVHF (Vol. 0) 

OSCillators, Ultrasonic (Module)-2300 
t Vllctron Laboratorlail, 100., No""slk, CT 06850, 203.e53-4433 •••..• 1.0 1485-1467, 

1489 
1/ BEC Inc./Carlified Calibrstion Labs, Horsham, PA 19044 ................ 800-523-3808 

Compect Power Company, Yorba Linda, CA 92586 ..................... 714-996-5826 
Energy Systems, Vancouver, WA 98682 ................................ 208-896-6310 
Matac Instruments, Inc., Hopkinton, MA 01748 .......................... 508-435-9039 
M-Tron Industries, Yankton, SO 57078 .................................. 805-665-9321 

t Piezo Crystal Co., Carlisle, FA 17013 ................................... 717-249-2151 
Slalak CoIp.. Orange, CA 92689 ........................................ 714-639-7810 
VaJpey-Fisher:Matac Corp, Hopkinton, MA 01748 ....................... 506-435-6831 

OSCillators, Ultrasonic (Test) - See Generators, Ultrasonic (Vol. 0) 

Oscillators, Voltage Controlled Crystal (VCXO)-2300 
St Ball Corp., EfraIom Division, Irvill!l, CA 92718-1805, 714-770-5000 ,..... Aol307 
t BUley Electric Co., ErIe, lOA 16508, 814-838-3571 ..••••• ,.............. A.,311 
§ ChampIon Technologies, Inc., Franklin Park, IL 80131, 708-451-1000 •••• A0 1321 
t Connor-Winfield Corp., Aurora, IL 50505-1335, 708-851-4722 •••••• A01324-1327 

t CTS Corp., Fraquency c:ontroIs ~ unit, (Formerly Knights Div.), Sandwich, 
IL 80548, 815-786-8411 ••••••••••••••••••••••• A.,336-1337,,34,-,343,1347 

§Fox EIecIronlca, FI. Myers, FL 33905, 813-593..0Q99 .•••••••••••••• 1.0 1385-1,., 
t Fraquency Electronlca, Inc., Mitchel Field, NY 11553, 516-794-4500 ••••• A.,. 

Hy-Q International (USA) Inc., Ertanger, ICY 41018, 806-283-5000 ••••••• A0 1375 
§ InllUillrial Teal Equipment Co., Inc., Port Waahlngton, NY 11080, 516-883-1700 

••••••••.•••••••••••• , ••••••• : ••••••••••••••.••••••••••••••••••.• 002207 
t McCoy Electronlca Co., A Sub. of Oak Inllu8IrIea, ML Holly Springa, PA 17085, 

717-486-3411 ••••••••••••••••••••••••••••••••••••••••••••••• A.1384-1385 
§t MF Elctrns. Corp., Haw RocIieIle. 'NY 10801,914-578-8570 •••••••• A'1388-1393 

IMcro CryBlailDivi8ion SMH, Arlington Halghta, IL 80005, 708-806-1485 . 
• .•••..•...••..•••.••••••••••.••••••••.• ; • • • • . • • • • • • • •• A0 1395-1398,1388 

t Mlc:roaonica, Inc., Weymouth, MA 02188, 617-337-4200 ••••••••••.•.••• 1.01401 
§t Monitor Producta Co., inc., Oceanslda, ell. 92054, 619-433-4510 ••• A.1402-1403 

§ Murata Erie North America, Inc., Smyrna, GA 30080, 404-436-1300. 
· .••••.•••.•••••.••••••••••••• '. • • . . • . • •• . . • . • . . • • • Ao 1109,141C1-1413,1820 

§ NDK America, Inc., F",mont, CA 94539, 415-823-5500 •••••••••••• A0 1416,1420 
t OBcIIiBlak, A Dover Technology Company, Olathe, KS 88062, 913.e29-1777 

••.•.••••.•.••••••••..•••.•.••••••••.••.•.•.••••••••• , ••••••••.••• A0 1428 
OVenaire-Audlo-C8rpenter, Oak Cr"yIIiIIllnc., Charlottesville, VA 221101, 

804-977.eG50 .................................................... A·1432 
t (I-Tech Corp., Culver City, ell. 90232-3510, 213-836-7900 •••••••.•.•••• A.1446 
t Reavaa-Hoffman Div., oynamice Corporation of AmerIca, CarIl8le, PA 17013, 

717-243-5929 ..•••.•.••.•.••.•.•.•••••••••••...•.••••••••.••••.•• 1.'1450 
§# R X D Inc., Relm Communications, NOIfolk, HE 88701, 402'379-11012;800-226-8109 

• ••••••.•.••.•.••.••••••••••.••••••••••.••••••••••••••••••• , A01452-1454 
SARONIX, Palo Alto, CA 94303, 415-858-8800 ••••..•.•..••••••••.•••• A·1459 

tSpectrum Technology, Inc., DATUM,lncorporaled, Sallla Barbara, CA 93111, 
805-964-7791 .......... , ....................... : ........ 1.0 1462-1484,1466 

§Slandard Cr"yIIiIIl Corporation, 1:1 Mollie, CA 91731, 818-443-2121 ••••••• 11.'14119 
TOYOCOM USA INC., ArUngton Heights, IL 80005, 

708-593.e780/1.eDO-TOYOCOM •••. ,......................... 1\0 1475,1477 
t Vectron laboratOries, Inc., No""a~k, (IT 00000, 203-353-4433 •••••• 1\·1486-1467 
t Advanced Fin ... DeviCes, Inc., Carlsbad, CA 92009 ...................•.. 619-438-2074 
§AT&T Microelectronics, Allentown, PA 18103 .................. HlOO-372-2447;ln Can: 

1-800-553-2448 
#BEC Inc./Certilied Calibration Labs, Horsham, PA 19044 ................ 800-523-3808 
§ Behlman Electronics, Inc., Ventura, CA 93003 ........•...............•.. 805-542-0880 
tComstron A Div. of Aeroflex, Plainview, NY 11803 ...................... 51&752-2351 
tCorvus Microwave Inc., Syracuse, NY 13211·2100 ...................... 315-437-4400 
t CTS Corporation, Elkhart, IN 46514 ..................................... 219-293-7511 
§ Dallas S!3miccnduclo,: Dallas, TX 75057 ................................ 214-45~ 

Dymec Inc. Winchester, MA 01800 ..................................... 617-729-7870 
t EG & G Frequency Products Inc., EG & G Inc., Cincinnati, OH 45232 .... 513-542-5585 
t EleCtronic Research Co. Overiand Park, KS 66204 ..................... 913-631-6700 

Frequency & Time Systems, Inc., Datum, Inc., Beverly, MA 01915 ........ 508-927-8220 
tGreenray Inds., Inc., Mechanicsburg, PA 17055 .......................... 717-7&6-0223 
t Hughes Microelectronic Circuits Division, Newport Beach, CA 92658-8903 

· : . . . .. .... .. . .... . ....... .. ... . . .. ... .. . .. .... ... .. .. . . .. .... . ..... . .. 714-759-2952 
Kyocera NorthWest, Electronic ~nlS Group. Vancouver, WA 98881 

· ....... , .. .. . . . . .. . . . . . . . . . . . .. . . . .. .. . . .. . . . . . . . . . . . . . . . . .. . .. .. . . . .. 205-696-2840 
t lucas Zeta, Inc., Lucas Aerospace, Inc., San Jose, CA 95134 . . . . . . . . . . .. 40&434-3600 

MACOM, Inc., Burlington, MA 01903 .................................. ". 617-272-3000 
tMITEQ Inc., Hauppauge, NY 11788 ..................................... 516-436-7400 

§t M-Tron Industries, Yankton, SO 57078 .................................. 805-665-9321 
§ Oscilloquartz, B & J Marketing, Northridge, CA 91325 ................... 81 B-993-OO48 

Philips ECG, North American Philips Co. Williamspori, PA 17701 ....... 717-323-4691 
tPiezoCrystalCo.Carlisle,PAI7013 ................................... 717-249-2151 
t Piezo Technology Inc. Orlando, Fl32804 .............................. 407-2911-2000 
§ Raltron Electronics, Miami, FL 33172 ................................... 305-593-6033 
tSavoy Electronics, Inc., Ft Lauderdale, FL 33310 ......... 305-563-1333;800-359-5400 
t Sawtek Inc., Orlando, FL 32B60-9501 ................................... 407-1186-8860 
t Servo Corporation of Americs, Hicksville, NY 11802-9907 .............. 516-838.e700 
t Solid Stale Electronics Corp., Northridge, CA 91324 . . . . . . . . . . . . . . . . . . . .. 818-993-8257 

StruIhers-Dunn.lnc. and Hi-G Co. Inc., Pitman, NJ 08071-0901 ......... 609-589-7500 
tTechtrol CycIons1ics, Inc., New Cumberland, PA 17070 ................. 717-774-2746 
tTeledyne Microwave, Mountain View, CA 94043 ........................ 415-988-2211 

Texscan Instrumen1s, Texscan Corporation,lndlenapoHs, IN 46226 ..... 317-545-4198 
tTime and Frequency lid, Miami, FL 33172 ............................. 305-593-8000· 

§tTRAK Microwave Corp. Tampa, FL 33534 .............................. 813-884-1411 
Trilithic, Inc., Indianapolis, IN 46236 ..................................... 800-344-2412 

§ Valpey-Fisher:Matec Corp, Hopkinton, I\IIA 01748 ....................... 506-435-6831 
tWenzel Associates, Inc., Austin, TX 78728 .............................. 512-244-7741 

Oscillators, YIG-2300 
,BEC Inc./Certified Calibration labs, Horsham, PA 19044 ................ 800-523-3808 
tFerretec Inc., Fremont, CA 94539-7474 ................................. 415-226-1216 

I\IIACOM, Inc., Burlington, MA 01803 .................................... 617-272-3000 
t ST Microwave Corp., Sub. of Signal Technlg. Corp. Sunnyvale, CA 94OB8 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 408-73G-6300 

Oscillators (Mil), Crystal &/or Ovens-2440 - See Vol. B 

Oscillators (Mil), VCO, Solid State, RF-2440 - See Vol. B 

Oscillographs, Direct Writing-30GO - See Vol. 0 

Oscilloscope Accessories-2975 - See Vol. 0 

Oscilloscopes, Digital-2975 - See 1/01. D 

Oscilloscopes, General Purpose-2975 - See Vol. D 

Oscilloscopes, High Frequency (Above 200 MHz)-2975 - See 
1/01.0 

Oscilloscopes, low Frequency (DC to 3 MHz)-2975 - See Vol. 0 

i-Product sold through distributors t-Product meets Mil specs <I>-Rentals #-Value Added Reseller . EEM 1991 
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K-l\~lo ~ndt..!fJti'!es, P:?':/o 1.lio, CA 9}~308 " ,~(j[}{·;:::)··D':,1.3 

!{~fQCf,(a f\marica, Inc., San DiGgo, CA 92123 .' ~'16-6:rG-:;'~f6B 

§i' Kyocara Nor'"dlwest, Electronic CYnpr>ilHnts Gn-tLlp, Var-;t;Olli1ef, '!,:VA 98361 
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s:'t LSI Logic Corp, Miipitas, C,~ 9[035 .... ................................ 408-433-8000 
Mini-Systems, !nc., Thjc~(/Thin Fi!~1! DIvis!on, NOrt~1 Atll6ooro, MA 02761 

Mini-S}lStems, Inc., Sunbti!t MiGroolec~ronic Division, Deii:ona.. FL 32725 

MokUmnics, Inc., Downar-.3 Grow;:, ~L 805 ~ 5 .... 0 ••••••••••••••••••• , ••• 

National Manllfacturinn Go., !nc., Chath:'.:!.!l1, r;J 07£28 .................. . 
§ Nepsntho, lnc., Pe.!o ,~,~!n, eft. 9,<li,:3.1)3 ,., 
§ i\ITK Tec~:nica! Ceramics, ~\j~~< Spa{1->: P~:.igs i,USA}, Mt Prospect, IL 60G58 

407-'57f4-020r. 
708-&6&7000 
201-63;'-8840 

. . . . . . . . . .. . .. . . . . . . . . ... _ . . . . .. . .. . . . . . .. 7Da~8~~4 ... 11 :"::'. 
§Phoenix Conle.ct lnG., H::-"rrisburg, pp, 17111 ...... , ....................... 71/-9.(14-1300 

Rohm Corporation. Rohrf~ Eiectronrcs Oivi~ion, Anti(."Ch, TN 3'1013 615-64:1-2020 
SCS-THOMSON Mk~ro-Bl!}~(iOI11c:s, inc., Carrollton, T)( 75006 ............ ~14·-46&-6000 

tStevens ProolJf;tR.lnc., E Ormg<" NJ 070·19 ........................... 201-6n·2.I-t() 
t United Superlev, Inc, San Jos", CA IlS'13i-il01 ..... ................. 408-922-0/30 

VectOl' Electronic Co., inc., Sylma;, CA 91342 ....... 818-365 .. 96(31;1101)..423-5659; 
a00-426-4652 

!r::,~c{~~~';~:J~:rrtl Mmer§(Jl~s., ¢~!"fk~8t8rt~{!-1"!·:i!Q ....... S(~e Vot C 

~ifd(::~!"~1]in~~ ifi1a~ali'~if.l~:::~J ~;'~~.~f.~?: ~~~ t:Jl~t~1!$~~c"-i4ij~ ~.- ~~e V«)l~ C 

[;""1rtv:~; ~r(,~~!;tl'{:;;:::T:d: ~-. :'::03-8 UI2-1:-:- "'''~ \. :.":; .. Cc·:m::·'c':.(':-·~ : .. ~,';).t. r\ 
,~'·.r(.lL '8)1 I)G~h:::..~\ inCJGB(t)! (\fci. ~\'; \:;;~~;. 

G) 

PC ~~~strUft'l:m"iltr8 - 89,2 lnstc '!1~.£T~-:\ .. ~. Gat i:~~~}8.f':'I.Hf~}!2, :::"9{~)·)n,":I. 

GOfl1PUi:8!" {Vo~. 0) 

F\::~f+~t' ('lh~~'fnejl;llk1(/":'~r~i~) !~+-I;~!: ~::;~, i<~:~tm· ~':-8;::'; f ,::})I~n~]/~' ~()i,:·~~\·~~) ~Vh·I(.i:J~:3''S, 

·rh,~rrn~")·i::{eGtric (VoL 8} 

::"\*l\~;;:"\jineJ Ctjm,~~ . ..rl~r ~~·~1}~~'fiJH1r .. :;.:. rl~i.~', .... , !·.:;i:-;i~ ~n8'1n nQcl1is, '{ f~~t ~~l'. Mea:~~~ ;rii'~:~. 

P~:~rsonai Compli1e( (\/D~, !=~.; 

'P1le:lto.:ietectors, G.alAe-::rnHl·- S('~ ,';]L '" 

P'h,tc,d"9ct£lctom, Sf!k:~:m-,,~mo _.c, ,:,J0 ,hif, ,(1 

!:~~h(j;»ti1Jsie~~[(Bc Tuh~~ -.' Sec Cells, ?hatocond~~C1i\i~ (VOL 3) 

IF'hok,~wnsa$h!e Ole~ecJ,o:j':S - See C~iis, Pho'iO~IYitSsive (Vol. 8) 

r'>I1')~O!1rll!)hic Ser;,icelll .- See Services, PI10loqwpiiiG (Vol. >1) 

PrlO'iometers -. See Meters, Ught (Voi. D) 

Phctoresistors-370~1 - See Vaff. B 

EEM 1991 §-Product sold through distributors t-Producl meets MIL specs "'·-"He,Wais #-Value Added ~11'l5'"iier 



Phototransistors, Surface Mount-4800 

Phototransistors, Surface Mount-4800 
t Centronle, Inc., The. Morgan Crucible Company, Spec. Matis. & Tech Division, 

Newbury Park, CA 91320-1702, 805-499-5902 ••••••••.•.•••••• , • • . • • a-1322 
§t Optek TechnOlogy Inc., Cerrollton, TX 75006, 214-323-2200 ,........... .a-1333 

§ Sharp Electronlca Cmp., MIcroelectronica Grp., camas, WA 98706, 206-834-2500 
• • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • •• a-1339-1341 

§A E G Corporation, Telefunken Semiconductors Div. Somerville, NJ 08876-1269 
......•....•..•..........•...........................•...........•..... 201-231-8300 

Eve,light- USA, Glendora, CA 91740 ................................... 213-697-5067 
Lit&On Inc., Milpi1as, CA 95035 ......................................... 408-946-4873 
Micropac Inds., Inc., Garland, TX 75040 ................................. 214-272-3571 
NEC Electronics, Inc.: Moun1ain View, CA 94039 ........................ 415-960-6000 
Oplo Diode Corp., Newbury Park, CA 91320 ............................ 605-499-0335 

Pick and Place Equipment, Automatic-4100 - See Vol. D 

Pick and Place Equipment, Manual-4100 - See Vol. D 

Pickups, Magnetic, Proximity, Torque, Vibration, etc. - See 
Transducers, Specific Type (Vol. B) 

Pickups, Telephone (For Recording)-1300 - See Vol. D 

Piezoelectric Ceramics-2300 
Bell, Floyd, Inc., Columbus, OH 43212, 614-294-4000 •••••••••.••• D-1028-1029 
EDO Corporation, Electro-Ceramic Division, Salt Lake City, UT 84115, 

801-488-2115 ............................................ ........ A-13S7 
International Components Cmp., Melville, NY 11747, 516-293-1500 •••••• 001039 
Japan Electronic Manufacturers Agency, Inc., Wilmette, Il 60091, 708-251-3600 

............................................................ 001040-1041 
t Morgan-Matroc, VernJtron Dlv., Bedford, OH 44148-5478, 216-232-8600 •• a·1921 
§ Murate Erie North America, Inc .. Smyrna, GA 30080, 404-436-1300 

.................................................... A·1414,O·1045-1047 
§ NTK Technical CeramiCS, NGK Spark Plugs (USA), Mt. Proapect, IL 60056, 

708-824-1133 .......................................... A'1699,1702,1704 
$onlcall, Inc., Signal Hill, CA 90808, 213-490·2143 • • • • • • • • • • • • • • • • . • • .• 0'1061 
Star Micronlca, Inc., OEM Division, Piscataway, NJ 08854, 908-572-9512 

............................................................ 0'1062,1064 
§ TOK Corporation of Ameri.;a, Electronic Components & Material, Mount Prospect, 

Il 60056, 706-803-6100 ........................................... 0 0 1066 
Wilcoxon Re_rch, Rockville, MO 20850, 301-330-8811 ••••••••••••••• 13·1959 

§ Atomergic Chemetals Corp., Farmingdale, NY 11735-1718 .............. 516-694-9000 
Burleigh Instruments, Fishers, NY 14453 .. '" .. . .. ... . .. . . . .. .. .. ... . ... 716-924-9355 

t Channel Industries, Santa Barbara, CA 93111 ........................... 805-967-0171 
§ KCK America Inc., Mitsubishi Malerials Corporation, Schaumburg. IL 60173-4516 

· .................•.....•.....•.... " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 708-884-8688 
§tKDS America, Daishlnku Corp. Overlani! Pk., KS 66211 ................. 913-491·6825 
§t Kyocera Northwest, Electronic Components Group, Vancouver, WA 98661 

.. . . . . . .. . . .. .. . . .. . .. . . • . .. . .. . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . • . . . .. .. . 206-696-2640 
LZR Electronics, Inc., Gaithersburg, MD 20879 . . . . . . . . . . . . . . . . . . . . . . . • .. 301-921-4600 
MallorylNorth American Capacitor Co., Indianapolis, IN 46241 .......... 317-856-3731 

§Martln Sound Prods. Inc., Cleveland, OH 44143-2297 .................... 216·442-2266 
§ Motorcle Ceramic Products, Components Division, Albuquerque, NM 87113 . 

· . . . . . . • . . . . • • . • • . . . . • . • . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 505-822-8801 
§ Murata Manufacturing Co. Ltd., Nagaoka-Kyo-Shi, Kyoto, JAPAN 617 ... 075-951-9111 
§ Philips Components Discrete Products Division, A North American Philips Company, 

Riviera Beach, FL 33404 ............................................. 407·881-3200 
Philips Compohents Discrete Products Div. A Narih American Philips Co., Saugerties, 

'NY 124n ............................................................ 914-246-2811 
t Pieza Electric Products, Inc., Metuchari, NJ 08840 ...................... 908-548-2600 
fPiezo Kinetics Inc., Bellefonte, PA 16623 ................................ 814-355-1593 

Primo Company Umited. Tokyo, JAPAN 181 .......................•.... 0422-43-3121 
§ RaHron Electronics, Miami, FL 33172 ................................... 305-593-6033 
§Stetco,lnc. Franklin PI<., Il.60131 ....................................... 708-671-4208 
§ Tokin America, Inc., San Jose, CA 95134 . . . .. . . .. .. . . . . . . . .. . .. . .. . .. . .. 408-432-8020 

Pilot Lights - See Lights, Indicator (Vol. B) 

Pin Grid Arrays - See Sockets, Pin Grid Array (Vol. C) 

Pin Straighteners, Tube-5400 - See Vol. C 

Pins, Cotter, Dowel, Taper, etc.-2500 - See Vol. C 

Pins, Electrically Conductive-2100 - See Vol. C 

Pins, Mechanical-2500 - See Vol. C 

Plastic Raw Materials, Liquids, Pellets, Powders, Resins-1600 -
See Vol. C 

Plastics, Custom Molding - See Services, Custom Molding, Plastic 
(Vol. 0) 

Plastics, Encapsulating - See Compounds, Encapsulating, Molding, 
Potting (Vol. C) . 

Plastics Fabricath:m - See Services, Plastics Fabrication (Vol. 0) 
\ 

PlastiCS, Heat Shrinkable - See Caps, Forms & Tapes, Heat Shrinkable 
(Vol. C), Tubing, Heat Shrinkable (Vol. C) 

Plated Wire Memory Systems - See Memory Systems (Vol. 0) 

Plates, Instructional, Name, Silk Screen - See Nameplates (Vol. B) 

Plates, MuHihole-2500 - See Vol. C 

PRODUCT INDEX & DIRECTORY 
Platforms, Thermal - See Thermal Platforms (Vol. 0) 

Plating Services - See Services, Plating (Vol. 0) 

Players, Magnetic Tape - See Recorders, Magnetic Tape (Vol, 0) 

Pliers-5400 - See Vol. C 

Plotters/Hard-Copy Devices-2000 - See Vol. D 

Plotters, X-V, & Accessories-3000 - See Vol. D 

Plug & Jack Sets-2100 - See Vel. C 

Plug Adapters-2100 - See Vol. C 

Plug Buttons-2500 - See Vol. C 

Plug Caps .& Shells-2100 - See Vol. C 

Plugboard Programming Systems - See Boards, Programming 
(Vol. C) 

Plugs, Electrical (All Typesl-2100 - See Vol. C 

Plugs, Fused-2100 - See Vol. C 

Plugs, Hole-2500 - See Vol. C 

Plugs, Power, internationai-2100 - See Vel. C 

Plugs (MIL)-2440 - See Vol. B 

Pointers, Diai-2400 - See Vol. C 

Polarizers-3700 - See Vol. B 

Polarizers, Satellite Alltennas-1200 - See Vol. V 

Position Control Systems, Servo - See Conlrols, Servo Systems 
(Vol. 0) 

Positioning Systen:ts, Multiple Axis, Computer Guided-4100 - See 
Vol. V . 

Posts, Binding-2100 - See Vol. C 

Posts, Harness Board-2500 - See Vol. C 

Potentiometer Elements-4750 
Beckrr.an Industrial Corp., Affiliate 01 Emerson Electric Co., Fullerton, CA 92635, 

714-447-2300 .................................................... 11..2016 
t Duncan ElectronicS, Inc., COE Mesa, CA 92826, 714-545-8261 .••• 11.·2036·2039 
§Jan Hardware Mfg. Co., MeMII", lilY 11747, 718-361-01100 •••.••••• Co1565,1569 
t JDK Controls, Inc., Newbury Park, CA 91320-1593, 805-499-7779 •.••••• Ao2043 
t Maurey Instrument Corp., ChiCago, Il80629, 312-581-4555 •••••••••••• Ao2052 

Preclsion.Control Manufacturing, Inc., Seattle, WA 98109,208-281-11360 •••••• 
Ao2062 

Shokei Far East Ud., Peekskill, NY 1056&, 914-736-3500 ••••••••••••••• Ao2069 
Tocos America, Inc., Tokyo Coamos Electric Co., Ltd., Arlington Heights, IL 

60005-3904,708-364·72n ........................................ Ao2071 
t Vernitech:Vernllron Corp., Deer Pk., NY 11729, 516-588-5100 •••••.•••• A0 2072 
t Vishay Resistive Systems, Malvern, PI. 19355, 215-644-1300 ••••••••••• A-2076 
t Waters lIIanufacturing, Inc., T"lIey Induslri88, Wayland, 1111. 01778, 508-358-2777 

................................................................. A·2078 
Allen Bradley Co., Electronic Components Div., A Rockwell International Co., EI Paso, 1)( 

79936 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .. 915-592-4888;800-592-4888 
tcarter Manufacturing Corporation, Bo~on. MA 01740 .•.....•........•.. 508-n9-5501 
tCTS of Canada, Lid., Streetsville, ONTARIO. CAN.lSM lY9............. 416-826-1141 
tUlton Potentiometer Div. Mt Vernon, NY 10551 ......................... 914-664-7733 

The J. M. Ney Company, Bloomfield, CT 06002 ...•...............•..... 203-242-2281 
t Novotechnik U.S., Inc., Marlborough, MA 01752 .............•........... 508-485-2244 
§ Piher International Corp., Mt Prospect. IL 60056 ......... 708-390-6680;8QO-323-6693 

Potentiometers, Air Operatecl-4750 
Pres-Air-Trot Corp., Memaroneck, NY 10543, 914-698-2026;600-431·2625 (outside 

NY) ............................................................. a01788 
t litton Potentiometer Div .• Mt Vernon, NY 10551 .....•.................. 914-664-n33 

Potentiometers, Carbon Ceramic-4750 
Beckman Industrial Corp., Affiliate of Emerson Electric Co., Fullerton, CA 92635, 

714-447-2300 .................................................... A.2017 
§ Clarostel Mfg. Co., IliC., Hawker Slddeley, PLe., Dover, NH 03820-1507, 

603-742-1120,800-872-41042 ••••••••.•••••••••••••••.•••••••••••••• 11.0 2030 
tSl Products Int'l, ltd., Syosset, NY 11791-11093,516-937-3475 ••••••••• A·2042 
Shoke; Far East Lid., Peekskill, NY 10566, 914-738-3500 ••••••••••••••• A·2069 

§ Tocos America, Inc., Tokyo Cosmos Electric Co., lid., Ariington HeIghts, Il 
50005-3904, 708·364-7277 •••••••••••••••••••••••••••••••••••••••• A-2070 

§AIps Electric (USAl, Inc.. San Jose, CA 95134 ........................... 408-432-6000 
CTS Corporation, Elkhart. IN 46514 ..................................... 219-293-7511 

# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-288-44n; 
8QO-447-5639 

Hokuriku USA Ltd., Morton Grove, IL 60053 .•..•.....•.............•..•. 708-47~ 
International Resisllve Company, Boone, NC 28607 . . . . . • . . . • . . . . . . . . . . . 704-264-8861 

§ ISKRA Electronics, Inc., Plainview, NY 11803 .................. ,........ 516-349-0222 
flittan Potentiometer Div., Mt Vernon, NY 10551 ........................ 914-664-7733 
§ Murata Manufacturing Co., Lid., Nagaoke-Kyo-Shi, Kyoto, JAPAN 617 •.. 075-951-9111 

Noble USA. Inc.. Roiling Meadows, IL 80008 ........................... 708-364-6036 
§ Piher International Corp., Mt Prospect, Il 60056 ..•.....• 706-390-6880;8QO-323-6693 

i-Product sold through distributors t-Procluct meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 
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§t ReD Components, Inc., Manchester, NH 03109 
t Vernilech:Vemilron Corp., Deer Pit, NY 11729 ,"' ... , .. 

Potentiometers, Carbon Film-4750 

603-669-0054 
5'16-586-5100 

§ Clarostat MIg. Co., Inc., Hawke, Sicldel"y, PLC., Dover, Nii U3620-1507, 
003-742-1120,800-872-11042 ....................................... A·2030 

CRL Components, Inc., RoxOOro Gr"up, Fort Dodge, 1/\ Wf,01, 515-Sn-130r. 
.0." '_"n, •• !\"~J~1 

lET Labs, Inc., We8lbu'Y, NY 11590, 51&-334-595Q ••••••.•.• 0-1258,1261-12£2 
§ ISKRA Electronics, Inc., Plainview, NY 11eQ3, 516-34.Q-0222. .•.•..•.•. tI·1923 

ISL P,oducllllnt'l, Ud., Syol\llel, NY 11791-6093, 516-937-3475 ....... ,. 11-2042 
Maurey Instrument Covp., Chicag<>, it 601l.29, 312-581-4555 ............ "'·10411 

t RDI Elctrna., Inc., Now Fi"ch .. l~e, NV 10301, !:·14·6:l~ .. r~·;4 ............ ,. A'20Gl 
Shokel Far Eeat lid., PaaK8kill, NY 10566. 914-736-3500 .••.•.••..•.... JI'l!C6!J 

§ Tacos America, Inc., 'rokyo Cosmos Elect,';" Co., Lid., Arli"gton Heig;,t., 11_ 
60005-3904,708-364-72n .•.•..• , ........................ ,........ A-2070 

t Vemltech:Vernltron Corp., Deer PI<., NY 11729, 516-586-5100 .•.•.•...• A"ZD72 
§ Alps Electric (USA), Inc., San Jose, CA 95134 _ 408-432-6000 

Carter Manufacturing Corporation, Bo~on. MA 01740 .'.'...... 508-779-5501 
tCTS of Canada, Ltd, Streetsville. ONTARIO. CAN. L5M 1Y9... 416-826-114'1 
# Engineered Assemblies & Components Corp .• T9lerboro. NJ G7UOS .. , •• 201-288-4477; 

800-447-5639 
Hokulil,u USA ltd, Morton Grove. IL 60053 ........ . .. 708-470-044C 
Intemational Microelectronics, Arlington. T)( 76~03 817-561-2244 

tUlton Potentiometer Div., Mt Vemon, NY 10551 914-664-773.1 
Mouser Electronics, Mansfield, TX 76063 ....... 80!}-346-6873 
Noble U.sA. Inc., Rolling Meadows, IL 60008 ... . . . . . . . . . . . . . . 708-364-6038 
Novotechnik U.S., Inc., Marlborough. MA 01752 .. 508-485-2244 

§ Piher International Corp., Ml Prospac~ Il ~0056 708-390-6680;800-323-6693 
§t RCD Componanis. Inc., Manchesler, NH 03100 .. ,............... 603-669-0054 

tShogyo International Corp., Great Neck. NY 11021 .. [,1&-46&-0911 

Potentiometers, Ceramic Meta! I.CEIRMET)"Lf150 
§t Bourns. Inc., Electronic: Companem,~ Slfl;., ml.~~rqltl~, (;.~.~ ~~~;:/),?'~~;~ii~J, 

714-181-5500;SCI1-182-2070;B01-75{l-'r200 .., ....... ". .9,";2~ie-2022,2026 

~ Clamslel MIg. Co., Inc., Ha .. ~e, S;<!tl"le'f, !'tC., [io""" I'~-I t)~,~,,~fI-1":O:/, 
003-742-1'i2O,ft00-87'--!l!l4:l: ...... _ .... _..... .. .. " ......... " A·?~:ro 

CRl Componentt$, in;t., Roxooro Ciroup, fort [fndge, i,.~ 5Gfin1, 5·jt:~··573~'~30u 

§ Daie Electronics, Inc., Tempe DiY., Tempe, .lIZ 1l521l2·18!l3, ilO2-9S1·71J1·4 
• ..................... _ ••••• , ........................... " • •• /> .. 2032-2035 

§ ISKRA Electronics, '"c., P!ainv''''', .. !y '~1S~~, ~jl5-WJ.'l·-U22:! ".. .....••.. A'1'l2~~ 
ISL Product.> Inl'l, ltd., SyOllliet, NY H791-00Y3, 51&937,,·3415 ......... "-2042 

§tMepcopal Company, S~n !:lIeI!<', CA 92121. 51~-45~-<)3J2 •• , •... ,. A·:~ij55-2Il5·] 

§Murate Erie North ),.,,,,,"C2, inc., ""'11m3, Gil 31)000, 4;),I-436--mU() •. A-;;!(l5a-2000 
Noble U.S.A., inc., ROiling M""lloW8, IL iiOOOC, 100-3S4-!\03IJ .......•... j.\·;!OG1 

t F\Ul! f.f~t.r'l~. ~f."tc." !%,~,lP ~{)~~~~~~, ~~"':' 109!!1. ~,:;~. 5:!::!~7":~'r/~ ...•. ........ .~"2~~:; 

Shoks~ Far East L1d., PeokskHffi, r;,y 1Ufi66. a14-nG-::;OOC ., ....•.. "." .• , A"20G~ 

§t Spectrol Electronic. Corp., Ontario, CA 91761, 7'44-923-33'!3 • . . . .. ""o2056-20tm 
§t'Techno Division, Da!e Electronics, I""., 148 .. lI!u:;s, C.I\@i4G5-·'l'i39,818-73i-·IM2 

................................................................. .0102031 
§ Tacos America, Inc., Tokyo CDm'lOS Elect,'lc Co., lid., I\,llnglon Heighl$, 11. 

60005-3904, 7OS-364-72n ...•.. ".. . . . . . .. . . . . . . . . . . . . . . . . • ... ""·2010-2071 
§t Vernltron CO'll., Poosiva Comp .. G.o ... p, St. PeIIGrsbu'g, FL 3374:>, Bi3-347~2·11l1-

................... ;.".;, .............. " _ ................... "o2l.l73 .. 21l15 
§ Alps Electric (USA), In"., San Jose, CA 95134 ... . . . . . . . . . . . . . . . . . . .. ... 408-432-6000 

§t Beckman Industrial Corp., Altilis!e of Emet"'"on Electric Co. Fullerton, CA 92635 
· ., .. . ... •. . . . . . . . . ... . . .. . . .. . . . .. . . . . .. . . . . . . . . . . . . . . . . . . .. . .. ... . . .. 714-447-2300 

§tCTSCorporatlon, Elkhart, IN 46514 .............. .. ....... _ .... _ 219-293-7511 
CTS Corp.,EI!1CIrocomponenls business unit (Formerly E!khar! Di •. ). EIl<har, IN 4651~· 

_.............................................. .... 219-295-3575 
CTS Corporation. Microeleclronics businass unit, IN. Lalay.;tle. IN 47906 

....................................................... _ ............... 317-463-2565 
Dale Electronics, Inc., Columbus Div .• Columbus, NE 68601-3647 ....... 402-563-6506 

NEngineerod Assemblies & ComponGnls Corp.. Teterbme,. N.I 07608 . .201-288-4477: 

Hokuriku USA Ltd., Morton Grove, Il 60053 ...... _ ...... , .. . 
Intemational Resistive Company. Boone, NC 28607 . _ . 
Kyocera Northw6Sl, Electronic Components Group, Vancouver. WA 98661 

800-447-5639 
708-471.1-1)440 
704-264-8851 

......................................................... _ ............ _ 208-696-2840 
§ Murata Manufacturing Co, Ltd, Nagaoka-Kyo-Shi. I<yoto. JAPAN 617 _ 075-951-9111 
t Novotechnik U.S, Inc,. Marlborough, MA 01752 ........... 508-486-2244 
§ Piher Intamationai Gorp., Mt Prospect, lL 60066 ...... 70fj~3S1D-6680;HIJO..323-6693 

§Preh Electronic Industries, Inc., lake Zurich, Il60047-2578 .... 70B-438·4000 
§ Raltron EI!1CIronics. Mi&m\ FL 33172 .. 305-593-6033 

§t RCD Components. Inc. Manchesler, NH 03109 ..•. 603-1)69-0054 
§ Silicon Sensors, Dodgeville, WI 5353..1 ...... ,...... 608-935-2707 

Unronix. Inc., A Company 01 Vishay, Grand Junction, CO 81502 " 303-242-0810 

Potentiometers, Composition, Carbon-4750 
ISL Producllllnl'l, Ltd., Syosset, lilY 1179'1-6093, 518"937"3~75 ... _... .. A'2042 
Mepeopa! Cnmp.,,:!, Sall !:!;~Il'" eft; 921~1, 61!!",~5~-o::r32 ....•.•.• t,'20(i5 .. ~057 

§ Murata Erie North America, Inc., Smyrna, GA 30080, 404-436-1300 .••• .• "-2000 
Shokei Far East LId., Peekskill, NY 10566, 914-736·3500 •..••......•..• A'2069 

§ Tocoa America, Inc., Tokyo Cosmos Electric Co" Ltd., Arlington Heights, II.. 
60005-3904, 708-364-72n ..................................... ".. 11.·2070 

§Alps Electric (USA), Inc.. San Jose, CA 95134 _ ......................... 408-432-6000 
§ Clarestat MIg. Co, Inc., Hawker Siddeley, PlC. Dover, NH 0382(}-1507 

......................................................... 603-742-1120,800-872-0042 
§ CAL Components, Inc., Roxboro Group, fort Dodge, IA 50501 .......... 515-573-1300 
§CTS Corporation, Elkhart, IN 46514 ..................................... 219-293-7511 

CTS Corp,Electroco~nents business unit (Formerly Elkhart Div.), Elkhart, IN 46514 
· . . . .. . . . . .. . . . .. . . . .. .. . . . . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. . . .. . . . . .. 219-295-3575 

§ CTS Corp., Resistor Network business uni~ (Formerly CTS Corp., Berne Div.), Beme, IN 
46711 .. , ....................................... _ ..................... 219-589-3111 

t CTS of Canada, Ltd, Streeisville, ONTARIO, CAN. L5M 1 Y9 . . . . . . . . . . . .. 41 &-826-1141 

Potentiometers, lab Type=4750 

# Engineered Assemblies & ComponfJl'l!" Cor~> Telerboro, NJ 07603 ...... 201-26a-4477; 
8O()..447-f.i628: 

§ OhmlteMal1lJ1aciurin(jCo .. Skokie.ll 60076 .. , .................... ".... 708-6'75-2600 
§ Pllilmore Manufacturing, floci<!ord, Il61125-1386 .... _ ................ _ SiF,229-·7n::) 
§ Preh Electronic Industria:;, h,e .. Lal<" Zuricll, IL 60047 .. 2578 .... _,....... 70&<;313-4000 
tShogyo International Cor~;_ Grea! Neck, NY' On -1021 ................ , ..... 5i8-46G·091 ~ 
tVernitoch:Vemitron Corf) .. Door' Pk, NY i1729 ............. "........ 51&-08&-GH)[j 

Potentiometers, Condw::ti\1c PlasU«>-415C 
§t :6ect.man Industi~.ei Cor,'1., Affm61ie ~ :EMS~'3j1 ~~Jir. Co.~ fi.G,~moj\, C!\ 5'!~G!.~51 

714·-41&;' .. 2300 ......................................... " • .. • ... A.:<lH!l-2Ji'l 
§t lfJoums, inc., Electronic e.:"!nmpoilMrats S~s., ni'1Ii'~~'nude, CA f'2S0·J"·~1·J~" 

7·M-71H-5500jD(jO·:m2-2Q70;OO1~'100~12(;'{) • _.... A:'2n·1tJ.2U2·J .. 2ijJ2::~,J:02;."'<tv:?:~ 
§t C~larostat. Mf'9l. CO. I int';., Hawker Siadekf'1, P~_C.~ ~clt'er, @d~ O~.3~.D~1~07, 

1i03-142-1120,I!OtJ-D'l'2-il042 ......................... _". , ........ _... A<,-OJ(! 
t Duncan Electronics. ~"e., CO$t~ t(Jile3a, CA. 925243, 'l14·~5Ij5-:R26i " .. " AI.l:ID:'W-?O':;:') 
§ ETl Sygt;=:m!f,~ Polaris incU. Er!ipr.:s., O!;e8Jn~~de. C,1:, !?20~J;'1 i)·W<i'S1·:;r;'O 

................................................. _.. ;:"2041,60 1255"'1258 
t JDK Controls, !nc., Newbury Pa,., CA rfj3!!!1-'IS93, e~5-4\l!I .. rrl;l • ..•••• A-2M3 

§t Maurel' InSI,,,,",,,,1 Ct:.rp., Chic~!l" .. IL 0062-~, 3i:i!-5D~-4555 ... i\·2::J46-~05ll,2<Ilf~ 
~uri:Jtt:. Erie NClrth America, in,;., Sm}1rilto. j G~ :·,;nOa~lj 404-4M· <:I~~(Mi·" .".. A>j2C~m 
Shokai Far Eest Lid., Peekskill, NY 1()5S5, ~~~-1~~ .. 35tl@ ." .•..••. ,.". ",.:;moo 

8·; !;~C~ir(J; F.leCiJ'(J~lics Ct:!.·rp., Ontfl1lttic1 C,\ ~·~Ti;·l, ';.'·;4~D~j ·3:.:1;'1:) •..•. '" A·'~~6e-.i·;:'O!Jj$ 

Tacos Ameri«::&, ~rIlc., l"okyo (;osmfO~ I::Jactrir; "':0 .. , Ltd .. Ati'~jl1~Oll H~if;h~, ~l 
iiOGIl~-JOO4, 1~S-:j;;IH277 ....................... ~ ........ " 1'1':::07'1 

§ V~fni1roli C·:.np •• Pas:9ive Compa. ,Group, St, r0'Wrs5"J~J:I~. r~t ;:;;';:"&'}:'J, b1~ .. ~11m21~i 
.......... " .. " .. ,.", .. " " •... !~"'~.l1!,t 

t Waters Monufsc1:ut'liil1j! ~nc., r~!~~y Jr.ldum:nes, WZlylano, ~~t"\ C"'J'~v7Dj t:::OZ·35G .. ~~7n 
, •• ". " •• " ••• "," • •• "" •• 0 •• "." •••• " ." •••••• , '" .~'\·">:t~lf~ .. :;;-,"f.ri~i; 

Wiihifechl Elect.ronics, St. P':lul, iN1jltol .s~;-W1', 6'~2 .. ,e2.:2';;t~,'SJ'j ". ..•.. .. if ... ~~:{l7' 
·rC~lter Manufacturing Corporation, ~oH:on, MI .. 0174,) G0f3-7?'l:i-550l 

('"...opal (USA), Inc., TmTance, C.Ii, 90EiI'}i .••..•... 21~·G~,'3:-02:c!:, 

#E.ngini3cred As..r;;embl;0s & C.:"i;'l'U'..r.)nfiil~':::; Cnrp, -;-t'fOlb;),n, i4J (J;\3t .. i: ;~:D~·,~aH" .... .:.,ri'·?; 

lrS'!:mr!aiieoai ResistivfJ coone, i\IC 28i~D; .. 
TUtton F'o7.8ntio,-r:"Q'::Br Div., VH(I!)'l, i"1~V ·.::.X5~:; 

t iI.lQvot.C'..;:hnik u.s., Inc., ~fjfJrlbt."):"c:..;gl'l. ~'~1A '.~1 :6~ 

;' Penny & (:iiii;B. Santo. r:k;nL,~:.::, Cfl.. D040 ~ "" ..... . 
"t lii3'si;i=t3.ilCE! "!'ed1{loju.:JY ur,c., .3i. r-~(.l,ul, !.VI\;' 5G'j '!~; 

t Samariu~ Precision Instruments, inc., Wnmrbur/, ,~T C;5,'05 •. ' 

Uttronix, Inc.. A Company o! Vishay, Gr,,1I1d Junction, CO 81502 ........ . 
t VsmitE",ch:Vemitr01 .... Corp., Deer P~r." NY 1 ~ 't'~9 ..... , ............ . 

i-lotentiomete!'s, H,Jl Ml~~ded .. 4'i'5D 

~·DC·«.f-563'9 

1":~I..:-"·~~G'-'!·-H86i 

iii 2·630-9770 
203-75&-7030 
303-242-0810 
51&-586·f,;18G 

Tacos America~ Inc., ~~'o!\ivc iJo~f,mG:m r.f.~f,irin Co., ltd., P!.rgk~~.blD~ N·J~';J~\ ":, ~'l. 

00005 .. ~3904·, 1ii~w3tnf~~ 12n ., . 0 .' ••• " ••••••••••• e ••••• " • " " ... ..... ,"".' ~:O~" ~ 
.',~ [nq1i1;:;.·<:.a:.d j:.~~;:.,Qi r~::':k",1 .. : ~-:,;; ·;·,p..;,·lt.i!b \ ~.:...; t-". T O;i~~ITNl['O, i''>i''; ;YlGO{: ." .•.•• ~i i ··~-:b\:,··¥} I !; 

!nternational He~istive Gomp2.ny, Buona, NO 28607 . 
t Ur.on Po~emiometer D;'J., Mt. Vnmr:-,j'l, NY 11)551 
"i Ohmit€l Manu1:-1.cturinf: Co., S'{Q:d~, R. 6(}l.,75 , 

Vernitech:Vernitron Corp., Deer Pk.. ~,y '1 i 129 .. 

p(;tElotlome!ers,.Hybrld·-4'lOO----/ 
H()um!';, inc,,! Electroi!1llC C-::m~('\i!"Icnts ~~s.,~ r"!Y''O!ieHv~lo:!. ~!.i ~·~;,:!fiOf<~~·'~, 

8()()'447-5G39 
704-264-8861 
9'14-6M-7733 
/05-875-2600 
51&-,;~6-5100 

7·~,\F;e1~55(!'O;SOO,,73~· .. :207'O;M1-jh{a~~i:w(~ " .•. "'".,...... A<!;';:~·i .. ;,~O<!"j~;?'~~;~~ 

t DUnC[Hl tEle·c'i:;ar!~cs, ~r.«-:., C~stoli: 1l~:af1J1 C;.\. B.~5:'G, ·;"'!.:;H';*·Woo8-::B·; ••• ,. i\"'2:~\~-·.ia.]:J 

ETl System", ""Ia,;s loon. !,:n'!p"$., (I""m"~ld", CJ>, ~21.l50, i>19",~'r-71'i'O ..... . 
p..(I.2H!t·i! 

§f Beckman Industrial Corp" Affiliate 01 Emersr)n E!!!"c'lrk:; Cc., ~u1IG~ion, Ci\ 92(i;,.~5 
........ , ... , ....... " . . . 7' i .:"r'~·i·-23r.o{J 

Ci8fostat Mig. Co., inc .. , M3.WI(sr SiooeJe;y, pte" [.\<)v,~jr, u\lH O:3B;:.':0-·~6f··' 
............................. _ ........................ 603-)'A?-i 1'!-\n.i3c(\.c:r/~~-oe42 

# Engineered ASfiemblies S: Components Corp., Teterboro, NJ 076U2. .. 201-283--4477; 

t Film Microelectronics Inc., r'eabodv, M/~ 01 ~60 .. 
HoiRlriku USA Ud., Morton Grow:~, IL 60058 .' 
Litton Potentiometer Div., Mt. Vemr:rl, NY 1055! 

t Penny & Giles, Santa Monica, CA 90401 ...... _ .. 

Potentiometers, lab Ty~e··4750 
§ Bourns, 3ne., Electronic Ccmi=J'Jnsrti~ Sis., Riv.e:rside, CI',. Sl25lE···~.i ·t'~. 

1 ~..j-('in-55t1!);80u-i1i:..t-!:!Jl0;~U·iI-diD·,;r~i}~ .. , ••. , •... "." 

1300-44'(-563~ 

50&m2-~911 

708-470-3<40 
914-664-773,i 
213-393-1497 

Duncell Electronics, ir.c., Costa i\~$!a. CA ~2$;JG. ~.'1!4··~4,(l·~2fr~ ,' .•• 
:ofl Systems. I'oltiris Indl. f.nlp,~., O<;e .. ,m'de, CII. ~~(J5ij, dli9-(.,'i'-:rn~ 

A(I,2i1)1'~ 

IE'!' Labs, Inc., Westbury, ~'f 111;90, 516 .. ~~;1·595t, .. _....... Clo125i.<,1~o;1-12"'2 

.julie Research i.!lba., New 'fo'k, I.jY '1000·" ~'I2·lij~"!Joil25 ......... D"i:llii-i2'lj 
t Precision Cow,,1 ~1smrl"clu'I"9, Inc., Sea'llle, WP.. 1>81011, 2!i!l-2~'l-!l300 ....•• 

A e 20G2 
Sho","i f~' Eoslll!l., ? .... bkill, I'<IY ',05;;5, !l14-73G-3000 ................ ,I\-206!l 

§t ';flt:i-ni~~'cr" Ctj,r~. ~~iii~itl0 ~i)m~..,. Group, Sl. ~;:J~c,.~isu~'"ih rL ~j;i·'·~S, oi.$·~.irJ' .. :£ ilh:·i 
, ••••••• , ••••••••••••••••••••• ~ •••••••••••• , •••••••••••••••• 0 •••• A"'207t:; 

Wate,. Manufacturing, 'lie", 'j'~;le~ 'rod,,$lrle$, W"'I'i~n<1.. i\Il,". ;;1713, !'i~$-3!i!l-21T( 
...................................... , •........... _ ............. ,,-20111 

Biddle In"lruments, Blue Beli. PA 19422 ....................... ' 2'15·646-9200 
lCa:rtar Manufacturing Corporation, f~!ton, MA O·i1.q,O ."............ Sr..e··?78-5501 
/I Engineered Assemblies & Components COIP_. TetmDn,o.l\!J 07508 ... 201-20ll-4477; 

§tGuildline Instruments, Orlando, Fl32611-7335 _ ........ . 
Leeds & Northrup, General Signal. Nonh Wales, PA j 94~4 

t Ulton Potentiometer o;v. Mt Vernm, NY 10551 ..... _ 
Samariu, Precision Instruments, Inc., Waterbury, CT 06705 ..... 

§t Spectral Electronics Corp., Ontario, CA S176i ........... . 
Twex Instruments, Inc .• Fairview Vmage, PA 19409-0281 ... 

t Vemijech:Vernitron Corp.. Deer PI<.. NY 11729 ...... . 

800-447-5639 
4,07··423-8215 
~15-tl9Pr2000 

914-664-7733 
2U3-75&7030 
'Ii 4-923-3313 
:215-539-5050 
516-536-5100 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <p--Rentals U-Value Added Reseiier 



Potentiometers, linear-4750 

Potentiometers, linear-4750 
Bec!cman Induatrlal Corp., Affiliate of Emerson Electric Co., Fullerton, CA 92635, 

714-447-2300 .................................................... A02016 
Bouma,lnc., Electronic Components SIs., Riverside, CA 92507-2114, 

714-781-11500;800-782-2070;801-750-7200 •••••• Ao 2018,2021-2022,2027,2029 
§ Claroelat MIg. Co., Inc., Hawker Siddeley, PLC., Dover, NH 03820-1507, 

603-742-112O,8oo-872-G042 ....................................... A02030 
CRL Components, Inc., Roxboro Group, Fort Dodge, IA 50501, 515-573-1300 

............................................... ; ................. A02031 
t Duncan Electronics, Inc., Coate Mess, CA 92628, 714-545-8261 •.•• Ao2038-2039 
§ ETI Syatams, Pola.ls Indl. Entprs., Oceanside,CA 92054, 619-757-1770 

.................................................... Ao2041, B01256,1258 
lET Labs, Inc., Westbury, NY 11590,516-334-5959 •••••••••• 0 0 1258,1261-1262 
Jan Hardware MIg. Co., Melville, NY 11747, 718-361-0800 ••.•••••• C0 1595,1589 

t JDK Controls, Inc., Newbury Park, CA 91320-1593, 805-499-n79 •••• •.•• Ao2043 
§t Maurey Instrument Corp., Chicago, IL 60629, 312-581-4555 •• Ao2047-2048,2052 
§t Mepcopal Company, San Diego, CA 92121,619-453-0332 ••••••••• Ao2055-2057 

§ Murate Erie North America, Inc., Smyrna, GA 30080, 404-436-1300 •••••• A02060 
§t Ohmile Manufacturing Co., Skokie, IL 60076, 108·675-2600 • • • • • • • • • • • •• Ao1963 

t Precision Control Manufacturing, Inc., Saattle, WA 98109,206-281-9380· •••••• 
Ao2062 

ShOkai Far Eaat Ltd., Peekskill, NY 10566, 914-736-3500 •••.••••••.•••• A0 2069 
§ Tocos America, Inc., Tokyo Cosmos Electric Co., Ltd., Arlington Heights, IL 

60005-3904, 708-364-72n ................................... A02070-2071 
t Vemltech:Vemitron Corp., Dee, Pk., NY 11729, 516-586-5100 •• A02072, B01031 
§ Vemllron Corp., Pessive Comp .. Group, SI. Petersburg,. FL 33743, 813-347-2181 

................................................................. Ao2074 
t Walei'll Manufacturing, Inc., Talley Industries, Wayland, MA 01778, 508-358-27n 

................................................................. A·2078 
§ Alps Electric (USA), Inc., San Jose, CA 95 j 34 "." ... """ ... ,,........ 408-432-6000 

Astrosystems, Lake Success, lIlY 11042 ........................... "... 516-3211-1600 
Barber-Colman Co .• Indl. Instrs. Div, Rockford, IL 61125-7040 "......... 815-877-0241 

tCarier Manulaclurlng Corporation, Softon, MA 01740 ................... 5011-779-5501 
§tCTS Corporation, Elkhart, IN 48514 ..................................... 219-293-"511 

crn Corp.,Electrocornponents business unn (Formerly Elkharl Div.), Elkhart, IN 46514 
. . . . . . . . . . . • . • • • • . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 219-295-3575 

t CTS 01 CanaCIa, Lid., Streetsville, ONTARIO, CAN. L5M 1 Y9 . . . . . . . . . . . .. 416-826-1141 
§Dale Electronics, Inc., Tempe Div, Tempe, AZ 85282·1883 .............. 602-967-7874 
I/Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ..... 201-286-4477; 

800-447-5639 
Hokurlku USA lid., Morion Grove, IL 60053 ........................... .. 706-471).8440 

t Humphrey, Inc., San Diego, CA 92123................................... 619-565-6531 
International MicroelectroniCS, Minglen, TX 76003 ........•.........•... 817-561-2244 
International Resistive Company, Boone, NC 28607 ..................... 704-264-8861 

§ ISKAA Eleclronics, Inc, Plainview, lIlY 11803 ........................... 516-349-0222 
fLilton Potentiometer Div, Mt Vernon, NY 10551 .. " .................... 914-664-7733 

MagneTe!<, TransdUCer Products, Simi Valley. CA 93065 ....•........... 805-581-3985 
§ Noble U.s.A., Inc., Rolling Meadows, Il 60008 ......•.................... 706-364-6038 
t Novotechnik U.s.. Inc., Marlborough, MA 01752 ......................... 506-485-2244 
t Orbit Instrument Corp., Hauppauge, NY 11788 .......................... 516-435-8300 

§t Penny & GIles, Santa MoniCa, CA 90401 ..•............................. 213-393-1497 
tPerkir>-Elmer Corp, EIcIm. Prods. Dept, Norwalk, CT 06859-0132 ....... 203-762-4786 
§ Piher International Corp., Mt Prospect, IL 60056 ......... 708-391).6680;800-323-6693 
§ Preh Electronic Industries, Inc., Lake Zurich, IL 60047-2578 ............. 708-436-4000 

§t RCD Components, Inc., Manchester, NH 03109 ......................... 603-669-0054 
Semarius Precision Instruments, Inc., Waterbury, CT 06705 ...........•. 203-756-7030 

tShogyo International Corp., Great Nee!<, NY 11021 ...................... 516-466-0911 
§ Silicon Sensors, Dodgeville, WI 53533 .................................. 608-935-2707 

§t Spectrol Electronics Corp., Ontario, CA 91761 ........................... 714-923-3313 
§tTechno Division, Dale Electronics, Inc., Van Nuys, CA 91405-1139 ...... 818-781-1642 

Ultronix, Inc, A Company of \tishay, Grand Junction, CO 81502 ......... 303-242-oBl0 
§ Vishay Resistive Systems, Malvern, PA 19355 ....... < .. .. • • .. • • .. • • • • .. 215-644-1300 

Potentiometers, Metal film-4750 
lET Labs, Inc., Westbury, NY 11590, 516-334-5959 •••••••••• 001258,1261-1262 

§ Tocoa America, Inc., Tokyo Cosmos Elaclric Co., Ltd., Arlington Heights, IL 
60005-3904,708-364-7277 ........................................ A·2071 

VernlleCh:Vemilron Corp., Deer Pk., NY 11729, 516-586-5100 ••••.••••• Ao2072 
§t Vernitron Corp., Passive Compo. Group, SI. Petersburg, FL 33743, 813-347-2181 

•• .' .............................................................. Ao2075 
§ Vishay Resistive Syatams, Malvern, PA 19355, 215-844-1300 •••••••.••• Ao2076 

Caddock Electronics, Inc., Riverside. CA 92507 ......................... 714-786-1700 
§ Clarostat MIg. Co.. Inc, Hawker Siddeley, PLC., Dover, NH 03821).1507 

.......................................................... 603-742-1120.800-872-0042 
Dale Electronics, Inc., Columbus Div, Columbus, NE 68601-3647 ...•... 402-563-6506· 
Dale Electronics, Inc., Tempe Div .• Tempe. AZ 85282-1883 .............. 602-967-7874 

# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-286-4477; 
800-447-5639 

International Resistive Company, Boone, NC 26607 .. . . . . . . . . . • . . . . . . . . . 704-264-8861 
tUlton Potentiometer Div, Mt Vernon, NY 10551· ........................ 914-664-7733 

Noble U.SA, Inc., Rolfing Meadows, IL 60008 ... ,....................... 708-364-6038 
Preh Electronic Industries, Inc., Lake Zurich, IL 60047-2578 ............. 708-436-4000 

§t RCD Components, Inc., Manchester, NH 03109 ......................... 603-669-0054 
tShogyo International Corp, Great Neck, NY 11021 ...................... 516-466-0911 
§ Silicon Sensors, Dodgeville, WI 53533 .................................. 608-935-2707 

§tTechno Division, Dale ElectroniCs, Inc., Van Nuys. CA 91405-1139 ...... 818-781-1642 
Topflight, Yorl<, PA 17404 ................................ 717-843-9901;800-233-9386 

Potentiometers, Metal, Glazed - See Potentiometers, Ceramic Metal 
(Vol. A) 

Potentiometers, Motorized-4750 
§ ETI Syatems, Polaris Indl. Entprs., Oceanside, CA 92054, 619-757-n70 

........ , .. • . • • . .. • • • . .. • .. • . .. .. .. • • .. .. • .. • .. .. ... A02040, B 0 1256-1259 
tJDK Controls, Inc., Newbury Park, CA 91320-1593, 805-499-n79 ••••••• A.2043 
t Maurey Instrument Corp., ChiCago, IL 60629, 312-581-4555 •.••••• Ao 2046,2049 

PRODUCT INDEX & DIRECTORY 
Waters Manufacturing, Inc., Talley Industrlaa" Wayland, MA 01778, 5Q8-358-27n 

•••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••• Ao2078 
§t Backman Industrial Corp., Affiliate of Emerson Electric Co.. Fullerton, CA 92635 

.. . .. . .. . .. . .. . . .. . . . . .•. .. . ••. . ... •.•••. .. ..•..•..•.• ... .. ..•.••. .•• .• 714-447-2300 
t Carter Manufacturing Corporation, Bolton, MA 01740 ...............•... 508-779-5501 
§ Clarostat MIg. Co., Inc, Hawker Siddeley, PLC, Dover, NH 03821).1507 

· . .. . . . . . .. . . . . . . . . . .. . . . . . . .. . .. . . .. . .. . . . .. .. . .. . .. . ... 603-742-112O,800-872-G042 
tControl Technology Co, Inc. Long Island City. NY 11101 ............... 718-381-2133 
t Industrial Control Co., Rockledge, FL 32855............................. 407,259-7105 
t Litton Potentiometer Div., Mt Vernon, NY 10551 •........••.........••.• 914-664-n33 

Maxmar Controls Inc., PleasantVille, NY 10570 .......................... 914-747-3540 
t Novotechnik U.S .• Inc., Marlborough, MA 01752 ...........•........•.... ·508-485-2244 
t Ohmfte Manufacturing Co., Skokie, IL 60076 .•..•.........•............. 708-676-2600 
tVernitech:Vernftron Corp., Deer PI<., NY 11729 ........................... 516-586-5100 

Potentiometers, Multiturn-4750 
nBeckman Industrial Corp., Affiliate of Emeraon Electric Co., Fullerton, CA 92635, 

714-447-2300 •.••••••.••••••••.••••••••••••••••••••••••• '. • •• Ao2016-2017 
§t Bourns, Inc., Electronic Components Sis., Rlversida, CA 92507-2114, 

714-781-5500;800-782-2070;801-7511-7200 •••••••••••••••• Ao 2018-2022,2029 
§ Clarostat Mfg. Co., Inc" Hawker Sidcleley, PLC., Dover, NH 03820-1507, 

603-742-1120,800-872-0042 .••••••.••••••••••••••••••••••••••••••• Ao203O 
§ Dale Elactronlcs, Inc., Tempe Div., Tampa, AZ 85282-1863, 602-967-7874 

• .•••••.••••.•••••••••••••.•••••••••••••••••••• ". • • • • • • •• • •• Ao2033,2035 
t Duncan ElectroniCS, Inc., Costa Mess, CA 92626, 714-545-8261 •••• Ao2038-2039 
§ ETI Syatams, Polaris Indl. Entprs., Oceanside, CA 92054, 619-757-n70 

............................................... Ao204Q-2041,a01256,1258 
lET Labs,lnc., Westbury, NY 11590, 516-334-5959 •••••••••• 001258,1261-1262 

§Jan Hardware Mfg. Co., Melville, NY 11747, 718-381-0800 ••••••••• Co1585,1589 
t Maurey Instrument Corp., Chicago, IL 60629, 312-581-4555 •••••••••••• Ao2049 

Mepcopal Company, San Diego, CA 92121, 619-453-0332 ••••••••• A'2056-2057 
§ Murata ErIe North America, Inc., Smyrna, GA 30080, 404-436-1300 • • • • •• Ao2059 

Precision Control Manufacturing, Inc., Seattle, WA 981011, 206-261-9380 •••••• 
Ao2062 

Shakai Far East Ltd., Peekskill, NY 10566, 914-736-3500 ••.•••••••••••• Ao2069 
§ Tocos America, Inc., Tokyo CoSMOS Electric Co., Ltd., ArHngton Heighla, IL 

60005-3904,708-364-72n ........................................ A02071 
t Vemilech:Vernilron Corp., Deer Pk., NY 11729, 516-586-5100 •• A o2072, a·1031 

·§t Vernilro" Corp., PaSSive Compo. Group, SI. Petersburg, FL 33743, 813-347-2181 
• . .. . .. • • • .. .. • .. .. • .. • • • . .. • .. .. • • .. • .. .. .. .. • • .. .. • .. .. ... A02073-2074 

§ Alps Electric (USA), Inc, San Jose, CA 95134 ........................... 408-432-6000 
§CTS Corporation, Elkhart, IN 4e514 ..................................... 219-293-7511 
# Engineered AsSemblies & Components Corp, Teterboro, NJ 07608 .•..•. 201-288-4477; 

. 800-447-5639 
International Microelectronics, Arlington, TX 76003 ...................... 817-561-2244 

§ ISKRA ElectroniCs, Inc, Plainview, NY 11803 ........................... 516-349-0222 
ISL Products Int'l, Ltd., Syosset, NY 11791-8093 ........................ 516-937..,1475 
Japan Electronic Manufacturers Agency. Inc., Wilmette, IL 60091 ........ 708-251-3600 

tUlton Potentiometer Div,Ml \temon, NY 10551 ........................ 914-664-7733 
Mouser Electronics, Mansfield, TX 76063 ..............................•. sOo-346-6873 

t Novotechnik U.S .• Inc., Marlborough, MA 01752 .......................•. 508-485-2244 
§t Penny & Giles, Santa Monica, CA 90401 ................................ 213-393-1497 
t Perkin-Elmer Corp., Elctrn. Prods. Dept .• Norwalk, CT 06859-0132 ....... 203-762-4768 
§ Preh Electronic Industries, Inc., Lake Zurich, IL 60047-2578 ............. 708-438-4000 

§t RCD Components, Inc., Manchester, NH 03109 ....................•.... 803-889-0054 
§tSpectrol Electronics Corp.. Ontario, CA 9.1761 ........................... 714-923-3313 
§tTechno Division, Dale Electronics, Inc., Van Nuys, CA 91405-1139 ...... 816-781-1642 

t Ullronix, Inc., A Company 01 Vishay, Grand Junction, CO 81502 ......... 303-242-0610 
§ West Electronic Sales Team. Westminster, CA 92683 .... 714-898-0120;213-495-5569 

Potentiometers, Nonlinear-4750 
Bourns, Inc., Electronic Components Sis., Riverside, CA 92507-2114, 

714-781-5500;800-782-2070;801-750-7200 •.••••••.•.••••• Ao2021-2022,2027 
§t Claroatat Mfg. Co., Inc., Hawker Siddeley, PLC., Dover, NH 03820-1507, 

603-742-1120,800-872-0042 •••.••••••••••••••••••••••••••••••• ~ ••• A02030 
CRL Components, Inc., Roxboro Group, Fort Dodge, IA 50501, 515-573-1300 

................................................................. A02031 
t Duncan ElectroniCII, Inc., Costa Mess, CA 92626, 714-545-8261 •••• Ao2038-2039 
§Jan Hardware Mfg. Co., Melville, NY 11747, 718-381-0600 ••••••••• C0 1585,1589 
t JDK Controls, Inc., Newbury Park, CA 91320-1593, 805-499-n79 ••••••• A-2043 
§ Mallory Controls, Emerson Electric Canada, WQOCIstock, Ont, CANADA N4S 7W8, 

519-539-4891 ............................................... Ao2064-2065 
t Maurey Instrument Corp., Chicago, IL 60629, 312-581-4555 •••••••••••• A-2049 

Shakai Far East Ltd., Peekakill, NY 10566, 914-736-3500 ••••••••••••••• Ao2069 
t Vemitech:Vernitron Cmp., Deer Pk., NY 11729, 516-586-5100 •• A02072, Bo l031 
§ Vernitro" Corp., Passive Campa. Group, SI. Pelereburg, FL 33743, 813-347-2181 

................................................................. A02075 
Weters Manufacturing, Inc., Talley Industrlas, Wayland, MA 01778, 508-358-27n 

........... , ..................................................... Ao2078 
§t Backman Industrial Corp .• Affiliate 01 Emerson Electric Co .• Fullerton. CA 92835 

....................................................................... 714-447-2300 
tCarier Manufacturing Corporation, BoHon, MA 01740 ................... 508-779-5501 
tCTS Corporation, Elkhart, IN 46514 ..................................... 219-293-7511 

Dale ElectroniCS, Inc.. Tempe Div., Tempe, AZ 85262-1883 ...........•.. 602-967-7874 
# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-286-44n; 

800-447-5639 
ETI Systems, Polaris Indl. Entprs., Oceanside, CA 92054 ................ 619-757·n70 
Hokuriku USA Ltd., Morton Grove, IL '60053 ..........•.....•......•..... 708-471).8440 
International Resistive Company, Boone. NC 28607 . .• ... . . . . . .. . .. . . ... 704-264-8861 

§ ISKRA Electronics, Inc., Plainview. NY 11803 ........................... 516-349-0222 
tUlton Potentiometer Div., Mt Vernon. NY 10551 ........................ 914-664-7733 

Noble U.SA, Inc., Rolling Meadows, IL 60008 .................•......... 708-384-6038 
t Ohmtle Manufacturing Co, Skokie, IL 60076 ............................ 708-675-2600 

§t Penny & Giles, Sants Monica. CA 90401 ................................ 213-393-1497 
tPerkin-Elmer Corp .• Elctrn. Prods. Dept, Norwalk, CT 08859-0132 •...... 203-762-4786 
§ Piher International Corp., Mt Prospect. IL 60056 .•......• 708-391).6680;800-323-6693 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 
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Potentiometers, Trimmer-4750 (Cont'd) 
§t RCD Components, Inc., Manchester, NH 03109 ..•...................... 603-669-0054 
t Resistance Technology Inc. Sl Paul, MN 55112 ........................ 612-{136-9770 
§RF. Electronics, Inc., Irvine, CA 92714'5517 ....•........................ 714'263-0661 
tShogyo International Corp., Great Neck, NY 11021 •...... , .............. 516-466-0911 
§ Silicon Sensors, Dodgeville, WI 53533 .............. :................... 606-935-2707 
§ West Electronic Sales Team, Westminster, CA 92683 .... 714-896-0120;213<495-5569 

Potentiometers, Trimmer, Carbon Composition - See 
Potentiometers, Trimmer (Vol. A) 

Potentiometers, Trimmer, Carbon Film - See Potentiometers, 
. Trimmer (Vol. A) 

Potentiometers, Trimmer, Ceramic Metal (CERMET) - See 
Potentiometers, Trimmer (Vol. A) 

Potentiometers, Trimmer, Conductive Plastic - See. Potentiometers, 
Trimmer (Vol. A) 

Potentiometers, Trimmer, Hot Molded - See Potentiometers, Trimmer 
(Vol. A) 

Potentiometers, Trimmer, Metal Film - See Potentiometers, Trimmer 
(Vol. A) 

Potentiometers, Trimmer, Wirewound - See Potentiometers, Trimmer 
(Vol. A) 

Potentiometers, Wirewound·4150 
§t Bourns, Inc., Electronic Components Sis., Riverside, CA 92507-2114, 

. 714-781-5500;800-782-2070;1101-750-7200 ..•....•...•....••... A02018-2022 
§tClaroelRl MIiIg. Co., Ine., H"wke,Siddeiey, PLC., Dover, IIIH 03820-1507, 

Wa-742-1i:l!@,601.l-B12-0042 ....•.•......•.•......•..•.....•....... A·2030 
t Duncan Electronica, 'nc., Cosia iIIlesa, ell. 92626, 714-545-8261 ..•. A0 2036-2039 

§t Em Systems, Pollilria lneli. Enipra., Oceanside, CA 92054, 619-757-7770 
•• '............................................. A0 2040-2041, e0 1256-1258 

§Jan Hardware Mig. Co., Melville, NY 11747, 718-361-0800 ......... C'1565,1569 
§ Mallory Controls, Emerson EIecI,;c canada, Woodstock,Ont, CANADA N4S 7W8, 

~i9-539-4891 ............................................... 110 2064-2065 
5t a~Bm"'!f Instrumant Corp., Chicago, Il60S29, 312-561-4555 .• Ao2045,2047-2049 

Memc",·Truohm;Inc., Huntinglon, 1111 46750, 219-356-4300 .•........•.. ;\·2054 
§ Mapcopa! Company, San Diego, C;\ 92121,519-453-0332 ..•...... ;\'2055-2057 

Nohle II.$,A., Inc., Roiling Meadows, 11..600011, 7011-364-6038 .......•... ;\·2061 
§t Ohmite Manufacturing Co., Skokie, Il 80076, 708-675-2&00 • • • . . • . . . • . •. A·1963 
t Precision Control il4anufac:lurlng, Inc., Seel:l1e, WA 98109,206-281-9380 .•.•.• 

A'20S2 
Shoi<ll! Far East Ltd., Peelcskm, NY 10556, 914·736-3500 ..•...••..••... Ao20S9 

§t Spectral Eleclmnlca Corp., Onillrio, CA 91161,714-923-3313 •...•• ;\·2065-2068 
§ Tacos America, Inc., Tokyo Cosmos Electric Co., lid., Arlington Heights, IL . 

WDD5-3904,70B-364-7277 ................................... ;\02070-2071 
§t V .... n!lron Corp., Pauiva C"",ps. Group, &"1. Petersburg, FL 33743, 813-347-2181 

................................................. , • . • . . • . . .• A'2073-2074 
§t Beckman Industrial Corp., Affiliate 01 Emerson Electric Co., Fullerton, CA 92635 

....................................................................... 714-447-2300 
tCarier Manufecturing Corporation, Botton, MA 01740 ................... 506-779-5501 

CTS Corporation, Elkhart, IN 46514 ..................................... 219-293-7511 
Daie EI9(.~ronicS; Inc., ColumbuS Div., Columbus, NE 69601 -3647 ....... 402-563-6506 
Dale Electronics, Inc., Tempe Div. Tempe, AZ. 85282-1653 .............. 602-967-7874 

# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-286-4477; 
. 6O().447-5639 
t Humphrey, Inc., San Diego, CA 92123 .................. :................ 619-565-6631 

International Resistive Company, Boone, NC 28607 ..................... 704-264-8861 
t Lillon Potentiometer DiY .• Mt Vemon, NY 10551 ........................ 914'664-7733 
t Me~Rain Controls, Paw Paw, MI 49079 ................................. 616-657-2527 

J. R Manit! Controls, Inc., Norwalk, CT 06854 . . . . . . . . . . .. 203-855-9100;800-333-5762 
t Navolechnik U.s.. Inc., Marlborough. MA 01752 ......................... 506-485-2244 
t Penny & Giles, Santa Monice, CA 90401 ................................ 213-393-1497 
t Perkin-Elmer Corp., Elctm. Prods. Dept, Norwalk, CT 06859-0132 ....... 203-762-4786 

§t RCD Components, Inc., Manchester, NH 03109 ......................... 603-669-0054 
t Samarius Precisicn Instruments, Inc.. Waterbury, CT 06705 ............. 203-756-7030 
tTech Laboratories Inc., Palisades Pk., NJ 07650 ........................ 201-944-2221 

§tTechno Division, Dele Electronics, Inc .• Van Nuys, CA 91405-1139 ...... 816-781-1642 
Ufironix, Inc., A Company of Vishay, Grand Junction. CO 81502 ......... 303-242-0810 

§t Vamistar. Corp. Sevierville, TN 37862 .................. .. . . . . . . . . . . . . . .. 615-453-0001 
tVernRech:Vemitron Corp., Deer Pk., NY 11729 .......................... 516-586-5100 
tVishay Resistive Systems, Malvern, PA '19355 .......................... 215-644-1300 
t Waters Manufacturing, Inc., Talley Industries, Wayland, MA 01778 . .. . . .. 508-356-2777 

Potentiometers (Mll)-2440 - See 'lOll. B 

Power Amplifiers - See Amplifiers, Power (Vol. D) 

Power Entry Module - See Adaptors, US to European Power (Vol. C) 

Power Distribution Modules-4000 - See Vol. 0 

Power line Monitor Printers - See Printers, Event (Vol. D) 

Power Modules-4000 - See Vol. D 

Power Receptacles - See Sockets, Power (Vol. C) 

Power Supplies, AC to DC Adapter-4000 - See Vol. D 

Power Supplies, AC Input, less than 5 W Output-4000 - See Vol. D 

Power Supplies, 5 to 25 W Output-4000 - See Vol. 0 

PRODUCT INDEX & DIRECTORY 

Power Supplies, 25 to 150 W Output-4000 - See Vol. D 

Power Supplies, 150 to 400 W Output-4000 - See Vol. D 

Power Supplies, 400 to 1000 W Output-4000 - See Vol •. O 

Power Supplies, 1000 to 1500 W Output-4000 - See Vol. 0 

Power Supplies, 1500 to 3000 W Output-4000 - See Vol. 0 

( Power Supplies, Greater than 3000 W Output-4000 - See Vol. 0 

Power Supplies, Avalanche, Photodiodes-4000 - See Vol. D 

· Power Supplies, AC Output-4050 - See Vol. D 

Power Supplies, 81polar-4000 - See Vol. 0 

Power Supplies, Constant Current-4000 - See Vol. D 

Power Supplies, Constant Voltage - See Power Supplies, Linear 
(Vol. D) 

Power Supplies, Constant Voltage/Constant Current-4000 - See 
Vol. D 

Power Supplies, DC Input, AC Output-4050 - See 1101. 0 

Power Supplies, DC Input, DC Output - See Converters, DC to DC 
(Vol. D) 

Power Supplies, Disk Orlve-4000 - See 1/01. D 

Power Supplies, El1cllIpsulated-40tlO - See Vol. D 

Power Supplies, Enciosed-4000 - See 1101. 0 

Power Supplies, ferroresonant-4000 - See Vol. 0 

Power Supplies, High Voltagc-41000 - See Vol. 0 

Power Supplies, Isolated-4000 ~- Selle Vol. 0 

Power Supplies, lab (incl. Metered Units)-4000 - See Vol. 0 

Power Supplies, LlIser··,mOO -See Vol. 0 

Power Supplies, Laser Dlodes-4000 - See Vol. D 

Power Supplies, Linear-4000 - See Vol. D 

Power Supplies, Linear, Medical-4000 - See vol. D 

Power Supplies,ILogic Leve! (Incl. Microprocessor) - See' Power 
Supplies, AC Input, Up to 30 VDC Output (Vol. D) 

Power Supplies, Microwave - See Power Supplies, AC Input, Greater 
than 1,000 VDC Output (Vol. 0) 

Power Supplies, Multiple Output-4000 - See Vol. 0 

Power Supplies, Open Frsme-4000 - See Vol. 0 

Power Supplies, Photomultiplier - See Power Supplies, AC Inpu~ 
Greater than 1,000 VDC Output (Vol. D) 

Power supplies, Plug 111-4000 - See Vol. D 

Power Supplies, PreciSion, low Noise-4000 - See Vol. D 

Power Supplies, Printed Circuit Board Mounting-4000 - See Vol. D 

Power Supplies, Printed Circuit Card-4000 - See Vo'. 0 

· Power Supplies, Programmable-4000 - See Vol. D 

Power Supplies, Proportional (to Input) Output-4000 - See Vol. D 

Power Supplies, Redundant-4000 - See Vol. D 

· Power Supplies, Standby (Emergency)-4000 - See Vol. D 

Power Supplies, Submodl.lillr-4000 - See Vol. D 

Power Supplies, Switching-4000 - See Vol. D 

Power Supplies, Switching, Battery Backup-4000 - See Vol. D 

Power Supplies, Switching, Medical-4000 - See Vol. 0 

Power Supplies, Uninterruptible (UPS)-4050 - See Vol. D 

Power Supplies, Wall Plug-in - See Power Supplies, Plug-in (Vol. D) 

Power Supplies, Welding, Electroplating - See Power Supplies, AC 
Input. Greater than 1,000 VDC Output (Vol. D) 

Power Supplies (MIL), DC-2440 - See Vol. B 

Power Supplies (Mil), AC-2440 - See Vol. B 

§-Product sold through distributorst-Product meets MIL specs iP-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 

Power Supplies for Displays - See Converters, DC 10 DC (Vol. 0), 
Power Supplies, AC Output (Vol. D) 

Power Supply inr.enoc"s .'\; Acce(;so'ries,,4L!i)(l -- Sap i/o!. [) 

Powm Suppny Te:::t Eql..ijpm,:m': -- See IEJSiefS, Pewe, Supply (\101. D) 

~)ream~H~fie:r~~1it!rr. ~ .~f.iP; 1/f'3{ l"1, 

Prebonding Etcnants -- See Crlemicaio" Etching (Vol, C) 

Preforms, Precious Metai-25(1(1 -, S,~(,' '1(!>1. G 

Pfesc .. ~ers·29(jO - See Vol. ,D 

i='reseiectof-Mi)(em .. 3450 
t Microwave filter ~"c., East Syracuse, i'IlV '13U5'i'~04S&, ;.!1ti .. 4:;l'·~95~1;80i)~.we'·la~iG 

.. , ." ... " ....... , " .......... ,,"., . , ." , .. " " ..... u... A&1S$;:'~~16~::; 

KDI/Triangle Electronics, Whippany, N.J 07981 
't Lorch Electronic.s:Div.?f Vom;tm~J Corp., ~"'jL. P~.3t>3r!':;·;lJr~, Fl. 32;'.t!t".l 
t Microlab/FXR, Uvinaston, ~ 07D3~~ 
t Microphase, r~orvlal~ CT 06S5E . 
t Premi0r Microwavo, Par: Chester, NV "'! 0573 . 
t ST Microwave Corp., SUb. of Signa! TcchnlO. Corp.) 3ullnyvale, CA 94086 

Tale-Tech Corporation, Sc;;:-:enlar., ~\.-1·f bS;'" it. 

Pieselectors.-1900 -- See >ll).i" ,f) 

Printe.-s, Dsis!lwilCle! .. 2(lQ(! ,,- r;",', If,:.i, fJ 

IPrunters j .D5ghBl~~2()~JC -~ S~:~ VrA. ,1) 

Printers, Dot Mat.!J: implI,~t"::NJGi} - 56'," \jog, D 

Printers, Jet ~i"l!<;<,OIiQ -, S~)a 'ift.'). i') 

Pri'l~er$, laGer -2000 -- St'(iJIi,;.I, 

Prmnters, lins: - Sse Printers, Dtgite! (Vo!, D) 

Printars, Therm.aL C.o~or-2000 - ~Sir.:.{-J' Yo!. ~J 

Pr~ntin91 Dry Transi,.sr - See ~<its, Marl{ing {\fal. C) 

Probe Cards, Semiconductor l'eslling-t,!'W:) - St1e 'IlfH'. lJ 

Probes, Hall-4S00 

20-1-992-·7700 
2G::>803-oJ0iJ 
v 1 t"k 9~::')fJ··88u0 

t Be!l, F" W., Inc., O,I"nllo. FI_ 32807. 407-67'8-5'lOO >'" Bo1S32, 1'J'113lJ,i~~!l,122!J 
Magnetic ins!rt,;menl.lilllil. Indi~n5""lis, ,,~ 46226, 317-545-210:; ...... ,. D··j2,~O 

Ma"nc..~, Hudson, MA 01749, 5t'3··5~1··1·l73 " f.)"'i'rl-~l 
Oh!() .S8mitronjc:s~ Inc.1 C(QlumblJ5., OtMj 43~1:2. &1..1,···486··956··1 •••••• "..... C::;."'i~1~:1 

Active Control Instrumentation, Key Largo, Fl. 33037 ... . . . . 305-4-51- r 000 
§AEMC C'..orpora1ion, 8os·ton, h"A O~111 .... 517·4£1·a.227;aO!)-3;..13··~3:)1 
§ C,G, Instrumonts Corp" EleClromatic Controls Cc"p, Honm"" [states, IL 60195 

" " " " " " " " " " " " , , .. " '" """ .,," 70B-882-575, 
Cryomagnetics, Inc., Oak Ridge, TI\.1.'":li830 . . .......... , ..... ". _ .. 61S-482-f)5:i1 
Dowty RFL Inds, Inc'! instrumentation [liv" Tile D<)wty Grp, PlC, Boonlon, NJ 

07005-0239"" """", "",,",,","",,"""""" 201-334-2,100 
§John Fluke Mig, Co .. Inc., Everett, INa BS206, WA 98203 """',,",,'" 200-347-6100 

LDJ Incorporated, Troy. MI4B099-0219 """""" """ """',','" 313-528-2202 
§Micro Switch, A Honeywell Div" Frooport, IL 61032""""""""", 015-235-6600 

Sharp Electronics Corp" Microeloctrol1ics Grp" C?-mas, WA 98706 """ 20&-834-2500 
SinoTECH, Technology Communicatlons Group, Inc., West Unn, on 97008 

".,""""""""""""""""""""""'" .. ,""""""'" 503-638-1000 
§ Walker Scienlffic, Worcester, MA 01603 '" 508-852-367'.·;508-853-3232;800-962-4638 

Probes, High Voltage (1,000 Vo!ts lit O'Jerl-2901l - See !!o!. I) 

Probes, IC-2900 - See 1101. iJ 

ProbtlS, Logic Tes~-2900 -- See Ifol. D 

Probes, Microwave-3450 
tGeneral Microwave C .... "o ... llol1, Amityville, NY 117(;1, 516-226-3900 .•.. 0.1251 

#" f~EC lnc.lGertified (;alibmtion r.ab..." Horsham, PA 1904·~ .. 
GGB Industries, Inc., Picoprooo Division, ~Jap!flS, Fl3394'j 
Hewlett-Packard Co., Cuf)ef1iIlO, CA 95014 ...... . 

T 1 ora! Mir.rmvav~ l\l"3rda, Hauppau:'"e, r.J\' 117RS . 
·ll\/t8.U~:J ~\!t!i'.;tolNa\le CO~9·, Cl":C1m'fJr::gP.l, CA ~1i730 . 

P\("II"/{.;-nH",,", InG.! San1.E ·\~i2r"8.. eYe 85(152 _ 

THI8pIEl,:(, Inc .• AJ10rd Division, Woburn, 'N'..f:.. 01 BD 1 

800 5~.l-3aO!l 
e 1 ~\-64~)-/j -fDO 

BCD-·7!S2-0900 
:.·1 ~}-2:·n . ~ ~'"(;n 

714<>1B7-47;5 
;'~Of:~-7~7-t.J i frO 
e(;'D<~2f,-~H~.i3 

1:), ·,>~~t· 0-~ j;::l &-12fl 

~·i>"_'J5-SSiO 

p,tni;~e-:~"'~U~·:-':.~ ttjrfHfWJif':je;at~Ct~s) ~~~e$:r:~'~~~~ 3;~'~·~ching~·~!'~H}O -- See 
':r./u(. ~~. 

~OOj~11, h'lJ r:f:;S~{J, e{~t-;?Ej:;-4t}~!'l1 ••• !jOloi·l~·1 

{~·m)~t;)'~"·l~2(;;~O\i~OO·44\\~:9l 

F'[P;~1, ;~.,;-:., :~i~'U";3~ew~d, Q~ ~~i3$1, 2~.!3"~·~~···~:$·J~l ,."' ~)"'iZ-:-i· 

"1 ~.;;U";~·~22' S·~'i·";b, {C. ~h·.-iY:'4 '~~.~¢\I". T" , 1 .. -" ~j:;;~~. 

~j1miRr~k Corp., <'t7£{»lt"~91iJ::.J, :"'!f--4.J·7l··1;;;:i~~j;8~j>~'.z1~ue,oo 

l,clvan~ ... S'i Am-2-!·~C&, lnc., Url~::o;risi ,k~:. iL 8L,·:·G~ . _ . . . .. . ... ,..... ,?Or>·;j;':~·i~-;::::_;-:''.:::: 

G ;::"2radinB ~:)rojL!cts Ltd .. NDrtn VanC(A.l\/;?r, B.C., CAr~ADA \/7"L 4LS .. " . .. . 1304.-8-,-::£:-;;;..15:") 
Sa((,:'tr-C0~ma(l Co., inc!. !~1str~~. Obi., f-~c:cr..i\.lrd, !i.,. 61 ~;:-!5-7040 ........... S1f.: ... ·87:--C2·, j 
~.:J;~:. l,bic{osys~ems, HOusic!l, T){ 1"1043 713--461·hI..'j3D;i··8fJ(!-·2;'::3-'·.~10~ 

81· t:;l·Y-1EK ('::o~~., ir:stru;noot 1:>ystems Div., 6oi.-;a Rat;:))), ~L "33481-"132"2: . .t\,t;7-9%-3320 
~~ c:.~JJ 1;.8.ci G-:'!J!;~ ~--J, AnrJcvel"", MA 01M~, ... 5a8-·5~~:<:-20OC 

Dr:.tta !Ie) COlp., Redmond, WA 9807:3-9746 _ :Y,*)-n~J1-61L1A 

DigitH~ Eq! lip., Marlborough, MA O~ 152 
~i Divelb;ss Cmp., Fredericktown, OH .!'I-3010 

Epson /\m~~rica Inc., Gomponeni Sa!l3s Dt-::.'pt., T!)f~ancG, CA f.lV503. 
t E-Systems, Melpar Oiv" Falls Church, VA 22046 ' , , . 

614-·304-9015 
:2? 3--""187-6:";00 
703-560-5000 
400-4;';;,.,·0500 §tExei Mlcroeiectronics, Rohm Cor~ration, Brel.JoSEt, C/!·, 95131 

w Genstar Re.ntRI F.!oo~ronics, !nc., VVoodland Hms, CA ~-l367 , gO{)·331 ,3440 ('n CAl: 
F:iJU-?27 ··8.!lQ9 

~ !ntslnationat Instl'lJmen~ation, Inc., "\tiJesti;).k;a V!g.., C.:U. 91361 805-495-7673 
{-it IntemaliooeV Microsystems, Milpitw" CJ-\ ~fi~X.~5 .. _ ¥)S·Pt~2-1r:·~1 

KOl1iron EI-sktmnik-US Kontron Elektron!k GMtiH-Sub. BM, BO'/cr!y, MA 01915-
" " , " " " "" , 50&-~27·5S75 

~./.a.xmar Controis inc., Pleasantvilie, NY 10570.... . ...... '-;·14-747-3£VJ..{) 
§ Motorola Sen~iconductor Prods. S6l."'tOf, TQmpe. AZ 85284 .............. 602-244-6900 
§ Needham's Electronic.s, Sacto, CA 95841 ,","",',,', , , , , " 91 &-924-803'1 

Oiiver Advanced Engineering, Glendale, CA g1203 , , " "',",.,,',"',' !l18-240-001)0 
!jOllluiioll In(;., Richardson, 'IX: IwBI ..................... ~1·~-:!.31-tiib/;Huo-5b3-9·119 

PERX,lnc" Corte Madera, CA 94925 '"'''''''''''''''' """,,,,",'" 415-927-0155 
§ Prologic Systems,. Broomfield, CO 80020 . , . . . . . . . . . . . . . . . .. 303...tlBO-0103 
§Red Square Company. Fountrun Valley, Cfo.92708 ............... , ...... 7·j4-75·j-t373 
§ RocKwell Int'I:Semiconduclor Products Division, New"",t [)each, CA 92000 

§ Southern Computer Corp .. Atlanta., GA 30342 .......... ,................ 40i1.-252-S340 
§ Squ",-e D Co, Palaline, IL 60067 , , , , . , , , , , , , , '100-:;97·2600 
§ Stag Microsyslems Inc" Sania Clara, GA 95054 ,>,,"" 408-088·1118; \-800-227-:'231$ 

System G$neral Corporation, Milpitas, eA 95035 ............... , . . . . . 41.)G-2~1-6667 

,~U.S, Instrumanl Renlals, Inc., AT8,T Capital CO"" D/t'W Ai'!'Ort. 'f){ 75~'.;1i 
...................................... ,.......................... 80(~.(1~"4-"·1;?:1 

§XeH6k, SunnYVHle, CA 94O!l6 """'''",'''',,''',,''''''''''',,.,,'''' ,U&-,45-1974 

Programmers, PUl'u:;heci iCard-2000 - Sse I/IJI, [) 
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Quartz, Fused-2300 
Programmers, Tape-2000 - See Vol. D 

PROM Programmers - See Programmers, PROM & Logic Array (Vol. A) 

Protectors, Brownout-4300 - See Vol. B 

Protectors, Surge - See .Suppressors, Transient Voltage (Vol. B) 

Protocol Converters-1900 - See Vol. D 

Prototyping Equipment, Circuit Board-4200 - See liol. C 

Proximity Transducers - See Current Sensors (Vol. D), Transducers, 
Volt, etc. (Vol. B) 

Public Address Systems-1300 - See Vol. D 

Pullers, Circuit Board-5400 - See Vol. C 

Pullers, Tube-5400 - See Vol. C 

Pulleys-2500 - See Vol. C 

Pulsers, Diode - See Power Supplies, AC Inpu~ Greater than 1,000 
VDC OutPut (Vol. D) 

Pulsers, Logic Test-2900 - See Vol. D 

Pumps, Vacuum-4100 - See Vol. D 

Punches, Chassis-5400 - See Vol. C 

Pyrometers, Infrared-2900 - See Vol. D 

Pyrometers, Optical, Noninfrared-5300 - See Vol. B 

Pyrometers, Recording-2900 - See Vol. D 

Q Bus - See Board Computers & Subassemblies (Vol. D) 

Quartz, Fused-2300 
t Accumet Engineering, Hudson. MA 01749 .............................. 508-568-8311 

§t Atomergic Chemetals Corp., Farmingdale, NY 11735·1718 .............. 518-694-9000 
t Quartzite Processing, Inc, Malden, MA 02148 ........................... 617-322-3611 

Valpey-Fisher:Malec Corp, Hopkinton, MA 01748 ....................... 508-435-6631 

Quartz, Raw - See Crystals, Quartz (Vol. A) 

Racks, Aging - See Ovens, Aging, Burn-in, Life Test (Vol. D) 

Racks, Cabinet - See Enclosures, Equipment & Panel Mounting 
(Vol.C) 

Racks, Circuit BQ8rd - See Enclosures, Circuit Board, Module & Relay 
Mounting (Vol. C) 

Racks, Desk & Console - See Enclosures, E:quipment & Panel 
Mounting (Vol. C) 

Racks, Module - See. Enclosures, ·Circuit Board, Module & Relay 
Mounting (Vol. C) 

Racks, Relay & Mounting - See Enclosures, Circuit Board, Module & 
Relay Mounting (Vol. C) 

Radar Systems (MIL)-2440 - See Vol. B 

Radar System Components-3450 
Programmed Test Sourcea, LIttleton, MA 01460, 508-486-3008 ••••••.•• 001312 

t Servo CorporaUon of America, Hicksville, NY 11602-9907, 516-938-9700 •.•.•. 
A·1827 

tThermecore Inc., Lencaster, PA 17601, 717-569-6551 .................. C·I666 
AEL Defense Corp, Lansdale, PA 19448 ................................ 215-822-2929 

tAIL Syslems, Inc., Eaton Corp, Deer Park, NY 11729 . . . . . . . . . . . . . . . . . . .. 518-595-3094 
tAlden Electronics, Inc" Westboro, MA 01581 ............................ 508-368-8851 
t Alpha Industries, Inc" Wobum, MA 01801 ............................... 617-935-5150 

Andersen Laboratories, Bloomfield, CT 06002 . . . . . . . . . . . . . . . . . • . . • . . . . .. 203-286-9090 
§t Avantek, Inc., Milpitas, CA 95035-7492 ..............................•... 406-432-3080 

Axel Electronics, Inc., Jamaica, NY 1141 B .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... 718-291-3900 
Aydin Corp., Horsham, PA 19044 ....................................... 215-657-7510 
Cober Electronics, Stamford, CT 06902 ................................. 203-327-()003 
Computer Systems Technical Support, Anaheim, CA 92807 ............. 714-632-1300 
Comstron A Dlv. of Aer~, Plainview, NY 11803 ...................... 518-752-2351 
Continental Electronics Corporation, Dalles, TX 75227 .................. 214-381-7161 

tCorvus Miorowave Inc., Syracuse, NY 13211-2100 ...................... 315-437-4400 
tDairon Systems, Inc., Simi Valley, CA 93065-1650 ...................... 805-584-1717 
t Electro Magnetic Processes, Inc., Chatsworth, CA 91311-4858 .......... 818-882-6333 
t Electronic Space Systems Corp., Concord, MA 01742 ................... 508-369-7200 
t EI~o-Tec Corporation A Kaydcn Company, Blackburg, VA 24060 ..... 703-552-2111 
_ EpsiIOlH.ambda Elctms. Corp., Geneva, IL 60134 ..........•............ 708-232-9611 
t FE! Microwava, Inc, Frequency Electronics, Inc., Sunnyvale, CA 94086 .. 408-732-0660 
tGEC-Marconi Electronic sysiems Corp., Wayne, NJ 07474·0975 ........ 201-633-6000 
tGSI Corp., Timonium, MD 21093 ........................................ 410-252-1768 
t Honeywell Inc., Aerospace & Defense Grp., Minneapolis,MN 55408 ..... 612-870-5186 

Hughes Aircraft Co, Electron Dynamics Div., Torrance, CA 90509-2999 
. .. . .. . . . . . . . . . . . .. . . . . .. . . . . .. . .•. . . . . . . . . .. . . . . . . . . . . . . . . .. .. . .. . . . .. 213-517-6000 

tlntegrated Microwave, San Diego, CA 92121-1009 ...................... 619-259-2600 
t Interface Engineering Inc" Holbrook, MA 02343' . . .. . . . ..... . . . .. . .. .. . .. 617-986-2600 

PRODUCT INDEX & DIRECTORY 
fiSC Cardion Electronics, Inc., Woodbury, NY.11797 ..................... 516-921-7300 
t lIT GiHillan, lIT Defense Inc., Van Nuys, CA 91409 •..•............•..•• 818-988-2600 

Lectronic Research Labs., Inc., Camden,' NJ 08104 .. , . . . . . . . • . . • . . . . . . . . 609-541-4200 
t Ullon Solid State, Lillon Systems, Inc., Milpitas, CA 95035 •..........• ,.. 406-433-0933 
tLoral Microwave Narda, HaupPauge; NY 11788 ......................... 518-231-1700 

Mathematical Systems Design, Inc., Los Angeles, CA 90064 ............ 310-479-7180 
MOL, Inc., Bolingbrook, IL 60440-4999 ..•..•............................ 708-759-9500 

tMerrimac Industries, West Caldwell, NJ 07006 .......................... 201-575-1300 
t Metric Systems, Ft Watton Beach, Fl 32548-9990 . . . . . . . . . . . . . . . . . . . . .. 904-244-9600 
§MIIIHIect, Newark, CA 94560 ............................................ 415-791-5188 
t Premier Microwave, Port Chester, NY 10573 .............•.............. 914-939-8900 
t Radi,! Researcilinstrument Co, Inc, Waterbury, CT 06704-3506 .... , ' . . 203-753-5840 
tRHG Electronics Laboratory, Inc., Deer Park, NY 11729 ................. 518-242-1100 
t Sage Laboratories, Inc, Natick, MA 01780 .............................. 508-853-0844 
t Signatron, A Subsidiary of Meteor Communications Corp, Lexington, MA 02173 

....................................................................... 617-861-1500 
§t Systron-Donner Microwave Div., Sylmar, CA 91342 ..................... 818-362-9900 

tTeledyne Microwave, Mountain View, CA 94043 ........................ 415-968-2211 
t Teledyne Ryan Electronics, San Diego, CA 92123 ......... ,............ 619-560-6400 

Texscan Instruments, Texscan Corporation, Indianapolis, IN 48226 ..... 317-545-4196 
tTRAK Microwave Corp., Tampa, FL 33634 .............................. 813-884-1411 

TrilHhic, Inc., Indianapolis, IN 46236 ..................................... 8OQ-344-2412 
§tVega Precision Labs., Vienna, VA 22180 ................................ 703-938-6300 

Radio Communications Systems - See Communications Systems 
(VoL D) 

Radiographic Equip. - See X-ray Inspection Equip. (Vol. 0) 

Radiometers-2900 - See Vol. D 

Radomes & Windows, Microwave-3450 
t Alpha Industries, Inc., Woburn, MA 01801 ....................... " ....... 617-935-5150 
t Electronic Space Systems Corp., Concord, MA 01742 ............ ,.,.... 508-369-7200 
tGabriel Electronics Scarborough, ME 04074 ........................ ., .. 207-883-5161 
§Milliflect, Newark, CA 94560 ............................................ 415-791-5188 
t Mitec Electronics, Pointe .Claire, QUEBEC, CANADA H9R 3X3 ..... ,.... 514-694-6666 
tTeledyne Ryan ElectroniCs, San Diego, CA 92123 ...... , ............... 619-560-6400 
tTransco Products, Inc" Subsidiary of Datran Systems Inc., Camarillo, CA 93012 

....... , ................................................. , . .. . .. . .. . ... 805-987;8007 

Reactors, Charging-SSOi) 
NWL T .... nsformers, Bordentown, NJ 08505, 809-298-7300 .•••• Ao2314, 0·1915 
Torelco, Inc., Irvington, NJ 07111, 201-374-8641 •• , ••••••••..••••.••.• A·1278 
Axel Electronics, Inc" Jamaica, NY 11418 .... .. .. . .. .. .. .. .. .. .. .. .. .... 718-291-3900 

§tAydin Corpcration (West), San Jose, CA 95119-1371 ................... 408-629-1100 
Basler Elec., Electronic Product Group, Highland, IL 62249 ............... 616-654-2341; 

8OQ-645-2074 
tDel Elctma Corp., Mt Vernon, NY 10550 ................. ., ............. 914-699-2000 

Electrocom Industries, S Bend, IN 48615 ............................... 219-232-2743 
Hipotronics Inc., Brewster, NY 10509 ................................... 914-279-8091 

tHisonic, Inc., Olathe, KS 66061 . ., ...................................... 913-782-0012 
Hitran Corporation, Flemington, NJ 08822-9943 . .. ... . . . . . . . . . ... . . . ...• 908-782-5525 
Mag-Con, Sl Paul, MN 55113 ............................ ., .. .. .. .. ..... 612-633-8820 

t Magnecomp, Inc" Pickens, SC 29671 ................................... 803-878-4700 
t Perkin-Elmer Corp, Elctm. Proda Dept, Norwalk, CT 06859-0132 ....... 203-762-4786 
tPolyphase Instrumen~ Ft Washington, PA 19034 ' ....... ., ............. 215-643-8950 
t PTC Transformers, Bordentown, NJ 08505. ........•.................... 609-298-8200 
t Radio Research Instrument Co., Inc., Waterbury, CT 06704-3506 .. . . . . .. 203-753-5840 

§t Skyway Magnetics Warner Springs, CA 92086 ............... , . . . . . . . . . . 619-782-3342 
Standard MagnetiC C'..orp., Anaheim, CA 92606 .......................... 714-630-9751 

t Thordarson Meissner, Components Corp. of Amer., Mt Carme~ IL 62863 
..... , .................................. , .............................. 618-262-5121 

tVo~ampere Corp., Lynbrook, NY 11563 ................................. 518-667-9443 
§Zambre Co.,lnc, Mountain View, CA 94043 ., ........................... 415-968-9176 

Reactors, Epitaxial - See Machines & Accessories, Semiconductor 
Manufacturing (Vol. D) 

Reactors, Filter-5S00 
Hltran Corporation, Flemington, NJ 08822-9943, 908-782-5525 • • • • • • • • •• A·2235 

t Lenco Elctms., Inc., McHenry, IL 60050,815-344-2900 •.••••••••••••••• A'225O 
t NWL Transformers, Bordentown, NJ 08505, 609-298-7300 ••••• "°2314, 001915 
t Plco Electronics, Inc., Mt. V .. ,non, NY 10552, 914-699-5514;800-431-1064 

................................................................. A·1236 
Torelco,.lnc., Irvington, NJ 07111, 201-374-8641 ...................... A.1278 
Abacus Controls Inc., Somerville, NJ 08876 ............ "............... 908-528-6010 
Albar, Inc., Lynnwood, WA 98036 .................. ,..... 206-771-4006;800-822·5227 
American Magnetics, Carterville,lL 62918 ......... " .................... 618-985-4838 
Andover,lnc, Lafayette, IN 47904 .. " ................................... 317-447-1157 

§t Aydin Corporation (West), San Jose, CA 95119-1371 ................... 408-629-1100 
Basler Elec., Electronic Product Group, Highland, IL 62249 ...... , ........ 618-654-2341; 

800-645-2074 
Berkshire Transformer Corp., Kent, CT 06757 .......... ,................ 203'927-3541 

tCoastCoil Co, Coast MagnetiCS Los Angeles, CA 90016 ............... 213-938-6188 
t Del Elctma Corp., Mt Vernon, NY 10550 .......................... ,.. ... 914-699-2000 

Electrocom Industries, S. Bend, IN 46615 ............................... 219-232-2743 
t Electronic Transformer Corp., Totowa, NJ 07511 ........................ 201-942-2222 
t Freed Translonner Co., Inc., Electronic Transformer Corp, Totowa, NJ 07511 

....................................................................... 201-942-2222 
Genisco Electronics Corporation. San Diego, CA 92173 ................. 619-661-5100 

t Genisco Technology Corp, La Mirada, CA 90638 ....•.... ,'............. 714-523-7001 
§Hammond Manufacturing Co., Buffalo, NY 14225 ........................ 718-894-5710 
t Hisonic, Inc., Olathe, KS 66061 ....................... " .. .. .. .. .. .. .... 913-782-0012 

Mag-Con, St Paul, MN 55113 ........................................... 612-633-6620 
t Magnecomp, Inc., Pickens, SC 29671................................... 803-878-4700 

Ao106 i-Product sold through distributors t':'Product meets MIL specs <l>-Rentais #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 
§ Magnelek Triad, Huntington, IN 46750 ........ . 

§t Microtran Co. Inc., Valley Stream, NY 11582 .. . 
Mitchell Electro;;ics Corp., Mt Vernon, NY 10552 

§ MTE Corp., MonomnnO<l Falfs. Wi 5;~051 
t Northlake Engineering, Inc, Anliocn, IL £0002 
t Osborne Tran~fonner, Detro.rt, MI 48203 
t Parkin-Eimer Corp., Etc~rn. Prods. Dept, NorwaJi<, CT 008GS.l..·{)i 8? . 

t PTC Transformers, Bo,usnlown, NJ 08505 ......... . 

219-2.56-7100 
" 16-561-60S0 

Jl~:!·46r1-9"~·!fJ 

?O~-7f,2-47i::C 
•. ~ r " __ ~ ,..~. 

'- '~'-""·' .. ;-U:'.··.' 

eC)f)-298-8~:)O 

t Raytheon Co., Microwave & Power Tube fjj ..... Wa~haiTI, r ... IJ\ ('2.2G~ 617·6~j9-8400 

Rel1co Electronics, Inc., Deer Pl-:.. NY 11-'29 .... S"I G-Sec-.sjGG;1-C00-645-G32iJ 
tSchoU Corp .• Wayzata, MN 553B1 fJ12~4Th-11':;-:1 

tit Skyway Magnetics; Warner S;:>rings. GA H20fW . 61 ~}·7~:.n'::1;~r1·2 
Staco Tran:£:pDwer, Components C0ip. 01 )\nmi~a. rA' Cr·i':m.el, a .. fj2GG3 

Standard Magnetic Corp., Anat~eim, CA 9:.:!306 'I14-6::,fJ-9'1:5i 
§t Thordarsorl Meissner, C.rJmp~~m~f'1~3 Ccrp. at ('\;7ler, j.f,":. ..·::1TfK-':. 1: _ 5~3()::; 

Todd Systems, ~m::., Yc,nks'r~:, NV 1070.1 
tTorotel PrODS. Inc., GranaVk,!\N. ;1/i:) (34G,:;U-;'}19G 
t Voltampere Corj.".i., ! .ynbru~k. P'I i 1 SC:'\ 

WileD Gorp., Inclianaoo!is, !N 40.268 
t Vv!rebender!:;, Inc., Pj~nofii~(, /..:!. IJ5C;':i -23:24 ._ 
§ Zambre Go., !nG., MOU;'rta!n \JiG-w, GA 840-"·3 .. 

Reactor"", 1."'i'ldi"'~J-S>;'I'O 
t NWl TtanmtO:-mers, i~of'~iei1tD1f'''", ~~J illI~:l/;1:;;. W)~-;W~'''13£iJ ('\"'2~~·!.q. o~ 1\:i'~5 I 

§t Aydin Corporation N~est), San ,iOt;8, CA 95'j 10-1:':71 40S-029--! ·i(lf; ! 

t De! Elctrns. COIP., Mt. V~rnr,r,. N~~ ! OFi5C'i 9 !.!i·-n9~;.:OnC· 
r~iectroc()rn !nd!./siriA.f;, !t 8e,'ld, I"r'd 4661 15 ~.21'd·;2:J:::-::::/0::; 

t Eiectroflic Tr2i.!~:s1rn"i.'(t(-x Go?'::j., ",' oto'.'\'r,t, f\.\i UJ:> 11 . _ _ '';'O! -SLi2-2222 
t F)'6~Jd YrBlT1:sk,rmar Co., ~II1C., EJe{";trc-nir.; T~a!!sforrn-?;' [..af::_, To~o·:'.'3, 1""\.1 f)"/!Si'1 

-~. Geni*1CO T8C~'~10(Ogy Co;r,:·., f. ~t ltllir!:;~rj·l, (:A (J003r-5 ". 
i'iitran Cmp!)ratim!, fiemlr!o1on, N.i l}3B;?:2 .. 0g,,~;:. 
i\lleg·Cnn. St. t:11;'lW, M!\l !~!';i '1 ~1 

§t Micmtran Co. il~S'., 
§MTt' 

Wirebeooers, Inc.. ~'·hoeni;.(, AI8f..{,12-;-2U24 .' 
§ Zambre Co .. !nc.,. Mouluain VifJW, G/\ 9404;~ .. 

Reacl:01'S, Sat~Jfc:;;bi6- <~F.\ca 

20 l-i0 \:';:":.::' .:~~2 
';I"'!--G::~2r-/O'Jl 

::.i)f~--,'[l:::.:.·-G52t) 

'6'\ 2-fl33·1")f:l;~e 
,:.~ ~ ;;:,-5~,': _G(y~r) 

:j ,,5-·c:··:,t~··8·~ i.! 
:;:'15-6,~;j-6060 

609-29t1-U200 
oi...'2-a:Si-J:J66 
4!5-80B-91"l6 

i" Ameria'ln Aell'OO(.l8IGS G()ni::r{'!~!i;'!, F5Irminr:i[l:&·:·i.-!, k"{ ::'~'l;;;~> 5·!t1-S:)I.~-!:t!',aiJ: 

G3Iddeni-8ums ~JfQ .• ~iil~80~~. ;~,rd' .~ '!S~"l~S::::;:';, ~i.lSi· !4li":.~::;·ir;,} .. " ,:\"'H7~! 

Hitran COII'P@f2!,~jUrl, ~"~fJmiS'lg~t:WIl~ ~~J mt82,'JH.!o\-1t~;:l ~~.J;))1"·iS~',~'"!~b2.b , ••• , • • . •• I.o:?:!~;<'fi 

t NWL Tf~nsfalmars, ~-orde~hJw~, NJ (!~54Y.i, 6\t>:2.~~li-·r:~n'D .".". jI~"":::j'~l( .• ;:,'~~:4"~5 

1·ortlH!'.:0I, nne., ~f'lin~:,);lOIiil> ~J G11il, ,?Oi <i74.l·{~E~i .,. _. . ...• , ~.;,0it~7,~ 

Albar,lnc., Lynnwood, INA 03036 ...... ~~Oe-711-4GOS;30o-}')2;2-5227 

American M£![Jnetics, CF.!rt8rvj~le, Ii. 62~J1 B 6·1 a-'9l'35-483~ 
fit Ay-dir! Cmpvntiiull (Westj, B<::~n Jose, ',,;,iA, ::;6'i 'l8··c~'!1 '~UB-62D-1'100 

Basler Eirec., Electronlc; P1"oduct Group, Hi0h1S!.m!, :t b~~~":·W . S·j B ·S5"l·~.('--...!.·i; 

l' Bicrnn F.1'::!Cln·;J~l!(:S. G·~nt1m\ GT JJ(-jO'j 8 .' 
t9_~_~~~1 C;).~ Cm~t. Ma[Jne:tic..~,J,.~};_nQe[.es..~JQt6 _. 

Cross E!&:tronics, v\'aHiSndeJG, Ph '1[.'083 
t 09! E/(.:trne. (;Otp., l"VR V~'1'nDr~, :for'!' H155''; . < •• ' 

t Dietz Dssign, !~_;., da:top, ~G :3'~{~: 2 .. 8"'&·:;J1-491 ~ 
.~!ecjJocorn !r.dus~t'jes, S. t~8r:d, ~t\J 4601li 2',::;:-2:3:2-2l4~: 

t Electronic Transformer Corp., Toto~'Va, NJ (J?5;'! ~2e1-9·:i:2-2222 
E!ectrc-P;:;.cific, Goleta CA 9::111 'i' .... _ ..... , . . . ~~()5-964-C7-51 

Elma Enqinoodng, Palo Altc, Co;:!" ~430J .t.; ~ 5--t84 -7303 
-r Fraoo Tr&'1s1ormer Co., Inr.:., Electronic Transforr:'!'Sf Corp" -(ote..::n/Ja, ~u G7511 

........ , • . . . 201-[#'1,2·-2222 
§ Hammond Manufacturing Co., Buffa!o, NY 1422:5 7~ 6-H94-571 {} 

Hipotronics Inc., Brew.stel, NY 10509 ... B14-279-80e1 
tHisonic, Inc., Olathe, KS 66061 813-782-0012 
tlnclus!rial Control Co., RockI8('lge, FL 32955.. 407-251l-71()5 

Mag-Con, St Paul, MN 55113......... 612-633-8920 
~ Magil" ... ·cu;;-;P. ~:.,.~..:., ;:;;c~~-2'.-\;j., :?':; ZSGl j •.... 

t Magnetic Compom)nl Enginaerillg Co., Cl.llvar Oiy, GA 902aO . 
§t Microtran Co. Inc., Valley Stream, NY 11582 .... 

Mitchell Electronics Corp., Mt Vernon, NY 10552 
§ MTE Corp., Mammon,," Falls; WI 530S1 .. 
t Northlake Engineering, Inc., Antioch, IL €O,)02 ..... . 
t Dram High Voltage, Dayton, TX 77535 ........ , ... . 
t Osborne Transformer, Detroit, MI 48203 ............ . 
tPerI<in-Elmer Curp., Elclm. Prods. Dept, lliorwalk, CT OG859-11132 .. 

60~j-tfi g-4i'~H) 

2'13-398-4761 
516-561-6050 
914-399-3000 
114-253-8200 
708-395-5710 
409-·258-5553 
313-468-9410 
~03-702-47a6 

tPolvpha~e !!"!s~f~Jm~r.!, Ft 1!'J21chin;;t'Jl1, ?P.19C:J-4 . ,.... 2-:3-G4:.1-·BS50 
t PTC Transformers, Bordentown, NJ 08505 ............. 609-298-8200 

Renco Electronics, Inc, Deer Pk, NY·11729 ........... 516-586-5566;1-800-645-(;828 
§ Schaffner EMC, Inc. Components Division, Unioo, NJ 07083 ..... 9()8-BS1-0£64; 

§t SkyWay Magnetics, We,",,,' Springs, CA 92085 .... . 
§ Square D Co., Palatine, Il 60007 .............. . 
t Torotal Prods. Inc., Grandview, MO 64030-3199 
t TOlwico Elctrna Inc., l.akewood, NJ 0870'1 .. 
tVoltampere Corp., Lynbrooi<, NY 11563 

Walker Power, inc., Wamer, NH 03278 ..... 
Wireoonde,", Inc., Phoan;<, AZ 65021-2824 .... 

§ Zambre Co., Inc., Mountain View, CA 94043 .' 

Reactors (MIL}-2440 - See Vol. B 

800-367-5566 
619-'182-3342 
708-·397-2600 
81S-75Hl314 
908-364-1800 
516-88 i -9443 
60:l-456-3111 
f;02-86H856 
415-968-91713 

;' j,'!l SYSi0;'ryS, ~n::., 

t ,a.Jpha indus~nes, lr.c., VV~)bur"'r, l\,t~~ O~ 801 
t AJi.F. Prc:ds., E:ou~d!)(, co B((;tJi 

Corp., ~·";cn3ht~m. PA ~ 9~~";· ..... . 

t Fe~rett'f: :·qc., Fr'9:llo':"l"{, 
t Gsneml !ns~1";j;"li:")nl, ~1:;vi.. Systems, h!ck::::·Ji~;8. h;,"~ -; H~u~~-;0709 . 

Hel}\flet'/:-P"3ct,3J,:j Go., Cupertirlo, CA 9b0ll! 
t !SG Datacom, !Sf.: G .. )io!1~C ,~ B;x"'l.r;~. 
't lNR Gornmunil:at!ons, lile., ~ ;~Lipp8uge, 

i L.ora.! M;CrOW(l\lC !\lar::-\a., i-l8\Jp~)augc, 1\1\" 11'lt~h . 
Loral Terr3COn\ Sub. 01 Lora! Ccrp., ::."kn Di:·'Ho, CP. 92 ;;2.::. 

r\'1ACO~vl, ~ljt;., 8uriinglon, ;;/j/t 01 i":~X1 
MIA-COM Guv.:'n1!neni. t:~rodiic'l~-:, inc., H:~nt V:;;.1li01.'. ~.'E) ;~ i U~Qj . 

'j. iv1lA COM Ltd., 8;;;.'dfmds!iif·e, ENGU.\i~O UJZl4~:'>~, C:nL:jS!~-,d 
§ Miclo-U\lu'/'J 1I-:5i:(. Co"' ~nG., :';-!{o\~i€'. ~!_. iJC,'i)'/oE; ...• 

t M!ci'ophase, Norwalk, CT 06866 . 
t I,Jjilee Election~~s, Pointe C1aj~e, QUcm:.:c, C,"'·,~·'.I;'.DA, H.J~·7, 3:\;: 
t MITEQ Inc., ~ 'auppauge, NY 'j 17eg ....... . 
t Pemrtock Engin9~ring ~.;:;h:;., Ff':f1:-.t{fCt;, ;n .. ;-;\it'"!'~y -11.:;0, ,.::r\ \{·}')I$i;i·,4(.l 't\ 

ao,3-443·-4B<V, 
215-357-1510 

IlCo-521~g(l8 
21 3~37 -;~ -.3S~& 

"'O8-371-958'l 

:, ." >'~".;:.':, 

t(!C--;'~:·~_~~'}(1(j 
in:-}} f( :X.n-I,'J 
;;,"1 :S-~~?':1-";'1·! 1 

:20::-GtiG-JOCO 
;-;; j .!.\-G.i)~·~··fr 5615 
:.) 'j i.l--·~3G- ';.. 4(iC 

. . . . . . . . . . . . . . . . . . . '~':jt:!-! .;,ii ........ u;j0U;b>~:~;";--t~\ J~·I 'JCK 
t Premier Mjcro~Na\je, Port Chaste!', NY i rJ5:'~1 ..... 9 i4 .. f.)39:-ag{)O 
t RHG EJectroniCG Laboratory. Inc" Door Pari{, !\1Y 1'1729 :.~ ~ 6·2~·2 .. 11 00 

ST Rooearch Corporation, Newingto ..... , VA ~~2 (22. . .1'03-550-"1000 
Techtro! Cyc!onetics, [nc .• !\jew ClJmbcrl~nrl, p("'I 'i 70lo .... 7·11-77:{-27t1,t::; 

tTolooyne M~cr"~le;ecti'Onh;s, Los A~:i!..Jeh:: • .;:;, Cr:-' J':)06d .2 ;J·.fl:':2: .. e;.::20;~!13-;J~.'~ .. · 9t131 
Telephonic!; Corporation/PRD InstnJ.nenls, Hl!\i~ingfon, NY 1 "i14::!· 

.......... "...... .. 51S-549-et,:j:s.'~?e 

Tale-Tech Corporation, Bozeman, ~tJlT 5£I"(,1!:; ., .. 
t TRAK Microwave Corp., Tampa, fL 336~ 

Tuckar Electronics, Dalla" TX 75355-1419 .... . 
§t Vega Precision Labs., Vienna, VA 22180 ........... . 
t Watkins-Johnson Co., Paio ,0,110, CA 94304 ... . 

. .... , ,. 408-5(~6-t):2'.j·j 

,318-~r:4~·;4·i 1 
2 j <\-:.148-8800;llOO-527 -464" 

'IOa-·9;·\LH;:jOO 
~15-40:J-4i~·i 
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Rectifier Assemblies-4800 

Receivers, NBS-2900 - See Vol. 0 

Receiveni, Telemetry-1900 - See Vol. 0 

Receivers, Tone-1900 - See Vol. 0 

Receivers, TV - 'See Monitors, Video. (Vol. OJ 
Receivers (MIL)-2440 - See Vol. B 

Receivers (MIL), Elinl-2440 - See Vol. B 

Receivers (MIL), ESM-2440 - See Vol. B 

Receivers (MIL), Fiber Optic-2440 - See Vol. B 

Receivers (MIL), Radio-2440 - See Vol. B 

Receivers (MIL), Surveillance-2440 - See Vol. B 

Receptacles - See Connectors (Vol. C), Jacks (Vol. ), Sockets 

Receptacles, Power - See Sockets, Power (Vol. C) 

Recognition & Response Equipment, Speech-2000 - See Vol. 0 

Recorders, Cartridge, Bubble Memory-2000 - See Vol. 0 

Recorders, Computer Data-2000 ..,. See Vol. 0 

Recorders, Electrostatic-3000 - See Vol. 0 

Recorders, EventiMultievent-3(lOO - See Vol. D 

Recorders, FM - See Recorders, Magnetic Tape (Vol. D) 

Recorders, Graphic - See Recorders, SpecifiC Types (Vol. OJ 
Recorders, Magnetic Tape-2000 - See Vol. 0 

Recorders, Po!ar-3000 - See Vol. D 

Recorders, Program Loading-2000 - See Vol. 0 

Recorders, Pyrometer - See Pyrometers, Recording (Vol. 0) 

Recorders, Sound Level-1300 - See Vol. D 

Recorders, Strip Chart·3QOO - See Vol. 0 

Recorders, Transient-3000 - See Vol. 0 

Recorders; Vibration-3(lOO - See Vol. D 

Recorders, Video-1900 - See Val. 0 

Recorders, x·y - See Plotters X-V (Vol. 0) 

Recorders (MIL), Magnetic Tape-2440 - See Vol. B 

Recorders (MIL), RHAW-2440 - See Vol. B 

Recording Systems (MIL)-2440 - See Vol. B 

Rectifier Assemblies-4800 
American MicroHmJconductor, Inc., Madison, NJ 07940, 201-371·9566 •• A~2083 
Collmer Semiconductor, Inc., Dalles, TX 75244, 800-527-0251;214-233-1589 

......................................................... A'2085, Do1659 
§ Crydom Company, Lakewood, CA 90711-36119, 213-865-3536 •••••..•.. B'1451 

Diodaa Inc., Chalaworth, CA 91311, 818-882-4920;800-821-1178 •••••••• A'2093 
§ Electronic Devices, Inc., Yonkens, NY 10710, 914-965-4400 . • • • . • • • • • • •• Ao2094 

QMIINIEC, Twin Oaks, CA 93518, 805-867-2555 • • • • • • • • • • • • • • • • • • • . • •• Ao2126 
§ Silicon Power cube Corp., Long Elaach, CA 90805, 213-634-9390 ••••••• a·1582 

§tAydin Corporation (West). San Jose, CA 95119-1371 ................... 408-629-1100 
§ Codi Semiconductor, Kenilworth, NJ 07033 ............................. 201-298-0400 
t HV Component Associates Inc. Farmingdale, NJ 07727 ................ 908-938-4499 
t Microsemi Corp., Santa Ana, CA 92704 ................................. 714-979-8220 
§ Microsemi Corp. Colorado, Microsemi Corp. Broomfield, CO 80020 ..... 303-469-2161 

NIEC-BASISTA, Richfield, OH 44286 .................................... 21&:659-9287 
§ Relay Specialties, Oakland, NJ 07435 .. . . . . . . . . . . . . . . . .. . . . . . .. . .. . . . ... 201-337-1000 

Renard Manufacturing Company, Inc. Miam~ FL 33122-1015 ........... 305-592-1500 
§Samikron, Inc., Hudson, NH 03051-0066 ............... 603-883-8102;1-800-258-1308 

§t Sensilron Semiconductor, RSM Electron Power Div., Deer Parl<, NY 11729 
. . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 51 &:58&:7600 

tVoHampere Corp., Lynbrook, IW 11563........ . ............. 516-887-9443 

Rectifiers, Blocks·4800 
Diodealnc., Chalaworth, CA 91311, 818-882-4920;800-821-1178 •.••••.• A'2093 

§ Electronic Devicas, Inc.; Yonkers, NY 10710, 914-966-4400 • . • • • • • • • • • • • A·2094 
§t Germanium Power Devices, Andover, MA 01810-3065 . . . . . . . . . . . . . . . . .. 508-475-5982 

t HV Component Associates Inc., Farmingdale, NJ 07727 ................ 908-938-4499 
§ IXYS Corp., San Jose, CA 95131-1109 .. . . .. . . . . .. . . .. .. • .. . .. . . .. .. .... 408-435-1900 
§ Relay Specianies, Oakland, NJ 07436................................... 201-337-1000 
§Sernikron, Inc., Hudson, NH 03051-0066 .... : .......... 603-883-8102;1-600-258-1308 

Rectifiers, Bridges & Assemblies-4800 
American Mlcroaemlconductor. Inc., Madison, NJ 07940, 201-371-9566 •• A'2083 
Collmer Semiconductor, Inc., Dallas, TX 75244, 800-527-0251;214-233-1589 

................................................................. A'2085 
§ Crydom Company, Lakswood, CA 90711-3699, 213-865-3536 ••.•••.••• B'1451 

Diodes Inc., Chatsworth, CA 91311, 818-882-4920;800-821-1178 .•••.••• A'2093 

PRODUCT INDEX & DIRECTORY 
§ Electronic Devices, Inc., Yonkers, NY 10710, 914-965-4400 •••••• o' • • • • •• A·2094· 
§ Frontier Electronic:a, Chatsworth, CA 91311, 818-709-8888 •••••••••• ~.. A'1206 
§ ISKRA ElectroniCS, Inc., Plainview, NY 11803, 51&:349-0222 •••••••••••• A'2095 

Lite-On Inc., llllilpitas, CA 95035, 408-946-4873 •••••••••••••••••••••••• A'209!I 
Philipa Components Discrete Producta Division, A North Americ:an Philips 

Company, Riviera B8ach, FL 33404, 407-881-3200 • • • • • • • • • • • • • • • • • •• A'2101 
Philips ECG, North American Phlfips Co., WilUameport, PA 17701, 717-323-4691 

•••.•.••••••• '" •••••••••••••••••••••••••••••••••••.••••••••••••• A'2119 
§ Powerax, Westinghousa, GE, MHsubiahl, Youngwood, PA 15897, 412-925-7272 

••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••• A'2117 
QMIINIEC, Twin Oaks, CA 93518, 805-867-2555 • • • • • • • • • • • • • • • • • • • • • •• A'2126 

§ Silicon Power Cube Corp., Long Beach, CA 90805, 213-634-9390 ••••• :. 8'1582 
§A E G Corporation, Somerville, NJ 08876-1269 ......................... 908-231-8491 . 

Allegro MicroSystems, Inc., formerly Sprague Semiconductor Grp., Worcester, MA 01605 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . • . . . . . . . . . . .. 508-795-1300 

Allen Bradley Co .• Electronic Components Div .• A Rockwell International Co. EI Paso. TX 
79936 ................................................. 915-592-4888;800-592-4888 

§ Baknor Industries Inc. Mississauga, ONT., CANADA. LSllXl .•......... 41&:828-2400 
t Basic Electronics, Inc., Stanton, CA 90680 .............................. 714-530-2400 
§ Codi Semiconductor, Kenilworth, NJ 07033 ............•................ 0 201-298-0400 
§C-S Electronic Sales. Inc. Frankfort, IN 46041 ........................... 317-659-1874 

§t Germanium Power Devices, Andover, MA 01810-3065 . .. . . . . • . . .. . . . ... 508-475-5982 
Hitran CorporatiOn, Flemington, NJ 08822-9943 ......... '" .. .•.. . . ... .. 908-782-5525 

t HV Component Associates Inc., Farmingdale, NJ 07727 .....•.......... 908-93&-4499 
§ Intemalional Components Corp. Melville, NY 11747 .................... 516-293-1500 

International Microelectronics, Arlington, TX 76003 ...................... 817-561-2244 
§ Internalional Rectllier Corp. EI Segundo, CA 90245 ..................... 213-772-2000 

ISL Products Int'( ltd., Syosset, NY 11791-6093 ........................ 518-937-3475 
lark Electronics, Inc. New York, NY 10040 ............................. 212-569-0430 

§ Laube Technology, Woodland Hills, CA 91367 ..•...•..•....•........... 816-703-1188 
t Map Controls, Bordentown, NJ 08505 . . . .. .. .. .. . . .. .. . .. . . .. . .. . .. . .. . . 609-296-7300 

§<)Micro Quality Semiconductor, Inc. Microsemi Corp., Garland, TX 75042 
....................................................................... 214-272-7811 

t Microsemi Corp., Santa Ana, CA 92704 ................................. 714-979-8220 
§ Microsemi Corp. Colorado. Microsemi Corp., Broomfield, CO 60020 ..... 303-489-2161 

St Motorola Semiconductor Prods. Sl'cIor, Tempe, AZ 85284 .............. 602-244-6900 
Mouser Electronics, Mansfield, TX 76063 ............................... 800-346-6873 

§ NTE Electronics, Inc., Bloomfield, flU 07003 .......•...•........•........ 201-748-5089 
t NWl Transformers, Bordentown, flU 08505 ..........................•.. 609-298-7300 

Peter Parts & Assocs., Webster, NY 14580 . . .. . . .. . .. . .. . .. . .. . . .. . .. ... 716-255-2540 
t Power Technology Components, A Div. 01 Microsami Corp. Torrance, CA 90501 

· ................................................ , . . . . . . . . . . .. . . . . . .. .. 213-534-3737 
Promax-Johnlon Electronic Corp., Irvine, CA 92714 ..•..•............•.. 714-975-1245 

SR.F. Electronics, Inc. Irvine, CA 92714-5517 .............................. 714-253-0&61 
Sanlord-Miller Corp, Lynbrook, NY 11563 ............... 516-593-2025;800-545-5900 

§ Samikron, Inc., Hudson, NH 03051-0066 ............... 603-883-8102;1-800-258-1308 
§tSemtech, Newbury Park, CA 91320 ..................................... 605-498-2111 

Semtech Corpus Christi, Samtech Corporation, Corpus Christ~ TX 78410 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . .. . .. . . •..•. .•. .•.. . . . .•. .. 512-289-0403 

§tSansitron Semiconductor, RSM Electron Power Di •• Deer Park, NY 11729 
· . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. •. . . . . . . . .. . . . . . .. . .•. .•. . . . .•.. .. . . . . .. 516-586-7500 

§ Shindengen America Inc. Westlake Vl, CA 91361 ......•.....•.......... 800-634-3664 
Shokai Far East Ltd. Peekskil~ NY 10566 .. .. . . .. . .. .. .. . .. . .. • .. . . . .. ... 914-738-3500 

§t Solid Stale Devices, La Mirada, CA 90638 .............................. 213-921-9660 
§t SI-Samiconductors '" Indiana, Inc., BlOOmington, IN 47402-0609 ........ 812-332-1435 

tTeledyne MicroelectroniCs, Los Angeles, CA 90066 ...... 213-822-8229;213-870-9831 
§t Unitrode Corp., Watertown, MA 02172 .................................. 617-926-0404 

tVoltage MuHipliers, Inc.. Visalia, CA 93291 .............................. 209-651-1402 

Rectifiers, Cartridge-4800 
§ Electronic Devices, Inc., Yonkers, NY 10710 ............................ 914-965-4400 
t HV Component Associates Inc., Farmingdale, NJ 077Z7 ................ 908-938-4499 

Rectifiers, Electron Tube - See Tubes, Rectifying (Vol. A) 

Rectifiers, General Purpose, Surface Mount-4800 
American Microsemiconductor, Inc.', Madiaon, NJ 07940, 201-371-9566 •• Ao2083 

§Collmer Semicunductor.lnc., Dalles, TX 75244, 800-527-0251;214-233-1589 
................................................................. A'2085 

Philips Components Discrete Producta Division, A North AmerIcan Philips 
Company, Riviera Beach, FL 33404, 407-881-3200 ••••••••••••••••••• A'2100 

QMl/NIEC, Twin Oaks, CA 93518, 805-887-2555 • • • • • • • • • • • • • • • • • • • • • •• A'2126 
. t Voltage Multipliers, Inc., ilisaliB, CA 93291, 209-851-1402 ••••••• "...... Ao2127 
§t Aydin Corporation (West). San Jose, CA 95119-1371 ................... 408-629-1100 

§ Baknor Industries Inc., MissisSauga, ONT. CANADA l5L lXl ..........• 416-826-2400 
Central SemIConductor Corp., Hauppauge, NY 11788 ................... 516-435-1110 
Codi Semiconductor, Kenilworth, NJ 07033 ..............•.............. 201-298-0400 
Diodes Inc., Chatsworth, CA 91311 ...................... 818-882-4920;80D-821-1178 

§ General Instruman~ Power Semiconductor Div., Hicksville, NY 11602 ... 516-933-3333 
. § International Rectifier Corp. EI Segundo, CA 90245 ..................... 213-712-2000 
t Microsemi Corp., Santa Ana, CA 92704 ................................. 714-979-8220 

Motorola Semiconductor Prods. Sector, Tempe, AZ 85284 .............. 602-244-6900 
§ Philips Components Discrete Products Div, A North American Philips Co, Discrete 

Semiconductor Group, Slatersville, RI 02876-2078 •......•........... 401-762-3800 
Promax-Johnton Electronic Corp., Irvine, CA 92714 ..................... 714-975-1245 
Renard Manufacturing Company, Inc.,·Miami Fl33122-1015 ............ 305-592-1500 

§ Rohm Corporation, Rohm Electronics Division, Antioch, TN 37013 ...... 615-641-2020 
§t Sensitron Semiconductor, RSM Electron Power Div. Deer Park, NY 11729 

....................................................................... 516-586-7500 
§ Solid Slate. Inc. Bloomfield, NJ 07003 .....................•............ 201-429-8700 

Rectifiers, Germanium-4800 
American Microsemiconductor, Inc., Madison, NJ 07940, 201-371-9566 •• A'2083 

§ Distributor & Special Products, Thomson Consumer Electronics, Inc., Deptford, flU 06096 
· . . . . . . . . . . . . . . . . . .. . .. . .. . . . . . . . . .. .. . . . . . . .. . . . . .. . .. . . . . . . . . . . . . . . .. 609-853-2525 

§t Germanium Power Devices, Andover, MA 01810-3065 ... . . . .. . . .. . .. . .. 508-475-5982 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Ac\ded Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 
§ Inlernational Components Corp., Melville, NY 11747 .................... 516-293-1500 
§Inlemational Diode, Harrison, NJ 07029 ................................. '201-482-6518 
§ NrE Electronics, Inc., Bloomfield. NJ 07003 ............................. 201-748-5089 
§ Philips ECG, North American Philips Co., Williamsport, PA 17701 ....... 717-323-4691 

Shokai Far East Ltd., Peekskill, NY 10566 .. .. .. .. .. .. .. .. .. .. • .. . .. .. ... 914-736-3500 
§Solid State, Inc., Bloomfield, NJ 07003 .................................. 201-429-8700 

Rectifiers, SChottky, Surface Mount-4800 
American Mlcrosemlconductor, Inc., Madison, NJ 07940, 201-377-9566 •. A'2083 
Diodes Inc., Chatsworth, CA 91311, 818-882-4920;800-821-1178 _....... A'2093 

§ Frontier Electronics, Chatsworth, CA 91311, 818-709-9888 ••••••••••.•• A'1206 
Ute-On Inc., Milpitas, CA 95035, 408-946-4873 ........... . • . • . . • . • • • . •. A'2098 
Philips Components Discrete Products Division, A North American Philips 

Company, Riviera Beach, FL 33404,407-801-3200 .•.•••••••••••.•.•. A'2100 
QMI/NIEC, Twin Oaks, CA 93518,805-867-2555 ••.•.•.•. .•••••..•.•.•. A'2126 

§ AIIagro MicroSystems, Inc, formerly Sprague Semiccnductor Grp .. Worcester, MA 01605 
· . .. . .. . .. .. . . . .. . . . . . . . . . . . . . . . . . . . . .. . .. . .. . .. . . . . . . . . . . . . . . . . . . . . . .. 508-795-1300 

§Collmer Semiconductor, Inc., Dallas. TX 75244 ........... 800-527-0251;214-233-1589 
§G-S Electronic Sales, Inc., Frankfort, IN 46041 ........................... 317-659-1874 
§Generallnstrumen~ Powe, Semiccnductor Div., Hicksville, NY 11802 ... 516-933-3333 

§tGermanium Power Devices, Andover, MA 01810-3065 .................. 508-475-5982 
§ Intemational Rectifier Corp., EI Sagundo, CA 90245 ....... 213-772-2000 

§t Microsemi Corp. - ScoHsdale, Microsemi Corporation, SccHsdale, AZ 85252 
.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . .. .. . . .. . . . .. . . . . . . . . .. . . .. 602-941-6300 

MotQrola Semiccnductor Prods. Sector, Tempe, AZ 85284 ...•.......... 602,,244-6900 
§ Philips Components Discrete Products Div., A North American Philips Co, Discrete 

Semiccnductor Group, SlatersVille, RI 02876-2078 ................... 401-762-3800 
Promax-Johnton Electro,.c Corp., Irvine, CA 92714 ..................... 714-975-1245 

§ Sensijron Semiccnductor, RSM Electron Power Div., Deer Par~ NY 11729 
...................................................................... 516-586-7600 

§ Shindengen America Inc., Westlake VI, CA 91361 ....................... 800-634-3654 

Rectifiers, Selenium-4800 
American Mlcrosemlconductor, Inc., Madison, NJ 07940, 201-377-9566 •. A'2083 

§ Distributor & Special P,oducts, Thomson Consumer ElectroniCS, Inc., Deptford, NJ 08096 
· . . . . .. . . . . . . .. . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. ............... 609-853-2525 

§Intemalional Component, C.orp .. Melville, NY 11747 .. 516-293-1500 
La'" Electronics, Inc, New Yo,~ NY 10040 . . . . . . . . . .. . . . 212-569-0430 

§NTE Electronics, Inc., Bloomfield, NJ 07003 ............................. 201-748-5089 
Power Conversion Products, Crystal Lake,ll6oo14 ... , ................ 815-459-9100 

§Semikron, Inc., Hudson, NH 03051-0066 ............... 603-883-8102;1-800-256-1308 
Shokai Far East LId., Peekskil~ NY 10566 ... , ........................... 914-738-3500 

Rectifiers, Silicon-4800 
American Microsemlconductor, Inc., Madison, NJ 07940, 201-377-9566 •• A'2083 

§ Calimer Semicnntl .. t:!or, In" .. Dp.!!R~, n: 71;244, ~IIQ-~21-n,"S1;~1~-~:l~-1fll~ 
................................................................. A'2085 

§ Frontier Electronics, Chatsworth, CA 91311, 818-709-9888 ••.•••••••..• A'12OB 
§ ISKRA ElectroniCS, Inc., Plainview, NY 11803. 516-349-0222 ••••••• A'1075,2095 
§ Ute-On Inc., Milpitas, CA 95035, 408-946-4873 •••••••••••••••••••••••. A-209B 

Philips Components Discrete Products Division, A North American Philips 
Company, Riviera Beach, FL 33404, 407·881-3200 •.••. _ •••••.••..••. A'2100 

Philips ECG, North American Philips Co., Williamsport, PA 17701, 717-323-4691 
................................................................. A'2119 

§t Powerex, Westinghouse, GE, Mitsubishl, Youngwood, PA 15697, 412-925-7272 
................................................................. A·2117 

QMI/NIEC, T!Vi-"-~Ics,CA_!l3518,80ji-867-2555 __ •• ,,~~ ___ ._~_.~A02"126 
-§-SlilciOii PoWer Cube Corp., Long Beach, CA 90805, 213·634·9390 ••••••. B·I582 
§ Teccor ElectroniCS, Inc., Irving, TX 75038, 214-580-1515 .•.••••••. A'2122,2125 
SA E G Corporation, Telefunken Semlccnductors Div., Somerville, NJ 08876-1269 

.......................................................•............... 201-231-8300 
§ AIIagro MicroSystems, Inc., formerly Sprague Semiccnductor Grp., Worcester, MA 01605 

· . . . . . . .. . . . .. . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. 508-795-1300 
Allen Bradley Co., EIEI!.1ronic Components Div., A Rockwell International Co, EI Paso, TX 

79936 ................................................. 915-592-4888;800-592-4888 
§tAydin Corporation (West), San Jose, CA 95119-1371 ................... 408-629-1100 

§Bakno' Industries Inc., Mississauga, ONT., CANADA L5L lXl ........... 416-828-2400 
§Codi Semiconductor, Kenilworth, NJ 07033 ............................. 201-298-0400 
§ Continential Device India Limited, New Delhi, INDIA 110028 ....... 536150-53 (4 lines) 
§G-S Electronic Sales, Inc., Frankfort, IN 46041 ........................... 317-659-1874 

Diodes Inc., Chatsworth, CA 91311 ...................... 818-882-4920;800-821-1178 
§ Distributor & Special Products, Thomson Consumer Electronics. Inc., Deptford. NJ 08096 

· . .. . . . .. . . . . .. . . . . . . .. .. . . . . . . . . .. . .. . .. . .. . .. .. . .. . . .. . . . . . . . . . . . . ... 609-853-2525 
§Electronic Devices, Inc., Yonkers, NY 10710 ............................ 914-965-4400 
§FAGOR ELECTRONICS COMPONENTS, INC .• FAGOR ELECTRONICA S. COOP., Elk 

Grove Village, IL 60007 .............................................. 708-981-0161 
§GG-Thorsen, Rockford, IL 61105-1209 .................................. 815-968-9661 
§ Generallnstrumen~ Power Semiconductor Div., Hicksville, NY 11802 ... 516-933-3333 
t HV Component Associates Inc., Farmingdale, NJ 07727 ....•..•........ 908-938-4499 
§International Components Corp., Melville, NY 11747 .................... 516-293-1500 
§Inlernational Diode, HaJTison, NJ O'l029 ................................. 201-482-6518 

International Microelectronics, Arlington, TX 76003 . . . . .. . . . . .. . . . . . . . . .. 817-561·2244 
§ International Rectifier Corp., EI Segundo, CA 90245 ..................... 213-772-2000 

ISL Products Int'~ Ltd., Syosset, NY 11791-6093 ........................ 516-937-3475 
Lark Electronics, Inc., New York, NY 10040 ............................. 212-569-0430 

§Laube Technology, Woodland Hills, CA 91367 .......................... 818-703-1188 
§il'Micro Quality Semiconductor, Inc, Microsemi Corp., Garland, TX 75042 

· .. . . . . . . . . .. . . .. . . .. .. . .. . . . . .. . . . .. . . . . . . . . .. . .. .. .. . .. .. . . . . . .. .. . .. 214-272-7811 
§t Microsemi Corp., Santa Ana, CA 92704 ................................. 714-979-8220 
§t MicrosemiCorp. Colorado, Microsemi Corp., Broomfield, CO 80020 ..... 303-469-2161 
§t Microsemi Corp. - SccHsdale, Microsemi Corporation, Sccttsdale, AZ 85252 

• . . . . . . . . . . . . . . . . . . . . • • . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . 602-941-6300 
§t Motorola Semiconductor Prods. SeCtor, TemPe. AZ 65284 ..•..•........ 602-244-6900 

Mouser Electronics, Mansfield, TX 76063 ................................ 800-348-8873 
§NrE Electronics, Inc, Bloomfield, NJ 07003 ............................. 201-748-5089 

Rectifiers, Ultrafast-4800 

§ Philips Components Discrete Products Div., A North American Philips Co, Discrete 
Semiccnductor Group, Slatersville, RI 02876-2078 .................... 401-762-3800 

t Power Technology Components. A Div. 01 Microsemi Corp, Torrance, CA 90501 
· . . . . . . . . . . .. . . . . . . . . . . .. . .. . . . . . . . . . . .. . .. .. .. . . . . . . .. . . . . .. . . . .. . . ... 213-534-3737 

§ PPC Products Corporation, Riviera Beach, FL 33404 .. . .. . . . .. .. . . . . . . .. 407-848-9606 
Prornax-Johnton Electronic Corp., Irvine, CA 92714 ..................... 714-97&-1245 

& Reliance Electric Co., Marketing Info CAnI~r. Clavflland. Of-! 44 t 17 . ~'lO-2"5-'!5!}1 

Renard Manufacturing Company, Inc, Miami, FL 33122-1015 ........... 305-592-1500 
§RF. Electronics, Inc., Irvine, CA 92714-5517 ............................. 714-263-0661 
§Semikron, Inc, Hudson, NH 03051-0066 ............... 603-883-8102;1-800-258-1308 

§t Semtech, Newbury Park, CA 91320 . .. . . . .. . .. . . . . .. . . . ...•. . . . . .. . . . . .. 805-496-2111 
§t Sensitron Semiconductor, RSM Eloc1ron Power Div, Dee, Park, NY 11729 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ................................ 516-586-7600 
Shokai Far East Ltd., Peekskil~ NY 10566 ............................... 914-736-3500 

§ Solid State, Inc., Bloomfield. NJ 07003 .................................. 201-429-8700 
§t Solid State Devices, La Mirada, CA 90638 .............................. 213-921-9660 
§t Salitron Devices, Inc., Semiconductor Group, Riviera Beach, FL 33404-9978 

... . . . . . . . .. . . . . . . . . .. . . . . . . . . . . . . .. . . .. . . . . . .. ... .... 407-848-~11 ;800-888-8763 
§t SI-Semiconductors of Indiana, Inc., Bloomington, IN 47402-<l609 ........ 812-332-1435 
§t Unitrode Corp., Watertown, MA 02172 .................................. 617-926-0404 

tVoHage Muttipliers, Inc., Visalia, CA 93291 .............................. 209-651-1402 

Rectifiers, Silicon Controlled - See Thyristors (Vol. A) 

Rectifiers, Surface Mount-4800 
American Microsemiconductor, Inc., Madison, NJ 07940, 201-317-9566 •• A-2083 

§ Collmer Semiconductor, Inc., Dallas, TX 75244, 800-527-0251;214·233·1589 
.................................................................. Ao2085 

Diodes inc., Chatsworth, CA 91311, 818-110tl1-492O;800-821·1178 •••.•.•• "'2093 
Ute-On Inc., Milpitas, CA 95035, 408-946-4873 .••••••••.•••••••••••••• A o2098 
QMI/NIEC, Twin Oaks, CA 93518, 805-367-2555 ••••••••.••••. ••••••.•• Ao2126 

t Voltage Multipliers, Inc., Visalia. CA 93291, 209-651-1402 ••••••..•••.•. "'2127 
§ Allagro MicroSystems, Inc, formerly Sprague Semiconductor Grp., Worcester, MA 01605 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 508-795-1300 
§ Baknor Industries Inc., Mississauga, ONT., CANADA LSL 1 Xl ...... '. . . .. . 4 '18-828-2400 

Central Semiconductor Corp., Hauppauge, NY 11"188 ................... 518-43&-1110 
Codi Semiconductor, Kenilworth, NJ 07033 ............................. 201-298-0400 

§ General Instrument Power Semiconductor Div .. Hicksville, NV 11802 ... 516-933-3333 
§ International Rectifier Corp., EI Segundo, CA 90245 ..................... 213-772-2000 
t Microsemi Corp., Santa Ana, CA 92704 ................................. 714-979-8220 

§t Microsemi Corp. - Sccttsdale, Microsemi Corporation, Scottsdale, f!\Z. 85252 
· . . . . . . . . . . . . . .. . . . . . . . . . .. .. . . . . . . . . .. .. . .. .. .. .. . . .. .. .. . . . . . . . . . . . .. 602-941-8300 

§ Molorola Semiconductor Prods. Sector, Tempe, AZ 85284 .............. 602-244-6900 
Promax-Johnton Electronic Corp., Irvine, CA 92714 ..................... 714-97&-1245 
Renard Manufacturing Company, Inc., Miami, FL 33122-1015 ........... 305-592-1500 
RF. Electronics, Inc., Irvine, CA 92714-5517 ............................. 714-26.'3-0861 

§ Rohm Corporation, Rohm Electronics Division, Antioch, TN 37013 ...... 615-641-2020 
§ Sensilron Semiconductor, RSM Electron Power Div, Deer Par~ NY 11729 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ... . . . . . . . . . . . . . .. . .. . .. . . . . . . . . . . . . . 518-586-7600 
§ Shindengen America Inc, Westlake VL, CA 91361 ......................• 800-634-3654 

Rectifiers, Ultrafast-4800 
§Collmer Semiconductor, Inc., Dall8e, n: 75244, !lOO-52700251;214-233-1589 

•.••.•••••••••••••••..••••••••••••••••••••••••••••••••••••••••••• /1,02085 
Diodes Inc., Chatsworth, CA 913'11, 1118-882-4920;800-a21'1178 •••••••• A·2093 

§ Frontier Electronics, Chatsworth, Clio 91311, 818-709-9888 •••..•••••... A·I208 
§ Lite-On Inc~,_~te8. CA 95O.:l!;,~8-946-4873 .... __ • ~"_"~ •• _ •.. ,, •.. ,, 1\'2096 

PI1ilfpsC"omponents Discrete ProduclillOlviilOn, I\IoIoIth American Philips 
Company, Riviera Beach, FL 33404, 407-881-3200 ............... A'2100-2101 

QIIIIIINIEC, Twin Oaks, CA 93516, 805-967-2555 .••••••..• •••.•.••••••. 11.-2126 
Allen Bradley Co., Electronic Components Div., A Rockwellinternalional eo.. EI Paso,TX 

79936 . . . •.. . . . . . ..•. . . . . . . . . . . .. . .. . . . . . . . .• . . . . . . . . .. 915-592-4888;800-592-4888 
Central Semiconductor Corp, Hauppauge, NY 11788 ................... 516-435-1110 
Codi Semiconductor, Kenilworth, NJ 07033 ............................• 201-296-0406 
Electronic Devices,lnc., Yonkers, NY 10710 ............................ '914-965-4400 

§t General Instrumen~ Power Semiconductor Div, liicksvllle, NY 11602 ... 518-933-3333 
§ Hitachi America, Ltd., Tarrytown, NY 10591 ............................. 914-831-0600 
t HV Component Associates Inc.. Farmingdale, NJ 07727 ............•..• 908-938-4499 
§International Components Corp., Melville, NY 11747 ....•...•........... 516-293-1500 
§ International Rectilier Corp., EI Segundo, CA 90245 ..................... 213-772-2000 

§1> Micro Qualily Semiconductor, Inc., Microsemi Corp., Garland, TX 75042 
....................... ............................ ................... 214-272-7811 

§t Microsemi Corp. Colorado, Microsemi Corp., BroomfielC:, CO 80020 303-469-2161 
Motorola Semiconductor Prods. Sector, Tempe, AZ 85284 .............. 602-244-6900 

§ Philips Components Discrete Products Div., A North American Philips Co, Discrete 
Semiconductor Group, Slatersville, RI 02876-2078 ................... 401-762-3800 

§ PPC Products Corporation, Riviera Beach, FL 33404 . . . . . . . . . . . . . . . . . . .. 407-848-9606 
Promax-Johnton Electronic Corp., Irvine, CA 92714 ..................... 714-97&-1245 

§t Semtech, Newbury Park, CA 91320 ........................•............ 805-498-2111 
§t SensHron Semiconductor, RSM Electron Powe, Div .. Deer Par~ NY 11729 

....................................................................... 516-586-7600 
§t Silicon Transistor Corp., Chelmsford, MA 01824 ......................... 508-256-3321 

tVoliage Multipliers, Inc., Visalia, CA 93291 .............................. 208-651-1402 

Rectifiers (MIL), Semiconductor-2440 - See Vol. B 

Reducers, Speed - See Gear Heads & Speed Reducers (Vol. 8) 

Reels, Tape - See Tape Recording Accessories (Vol. 0) 

Reference Books - See Technical Books (Vol. D) 

References, DC Voltage-2900 - See Vol. D 

Refrigerants, Spray-1600 - See Vol. C 

Refrigerated Cooling Equipment - See Air Conditioners (Vol. C) 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <I>-Rentals #I-Value Added Reseller 



Regulators" References, Silicon-4800 

Refrigerators; Environmental Test-2550 - See Vol. D 

Regulstors, Current-40OO - See Vol. D 

Regulators, Frequency-4050 - See Vol. D 

Regulators &. References, Silicon-Also See Diodes; Zener &. 
Stabistors-4800 

Julia ReMarch lIIIbs., New York. NY 10001, 212-1133-6625 ••••••••••.••• 001271 
ACI>Etcor Products. Bethel, CT 06001 ............... ,. . . . . . . . . . . . . . . . .. 203-743-3510 

§A E G Corporation, Somerville, NJ 0887&-1269 .......••.........•.••... 908-231-11491 
St Cod! Semioonduc'.or, Kenilworth, NJ 07033 •...•.••••.....•..•.......•.. 201-29&-0400 
~ Power Inc., High Bridge, NJ 08829 .•..•....... 908-6311-6000;800-52&-5088 
Dals~ Inc., Mansfield, 1M 02043-1194 .•..•..................•...••... :. 506-339-3000 

§ International DiocIe, Hamson, NJ 07029 . . . . . . .. . . . . . . . . . . . . . . . . . •. . . . . .. 201-482-651 e 
t Keep I'racision Standards, Inc., South PIai1l!i"Id, NJ 07Q80 •...•... 201-757-2220/2277 

§t LiI1llilll" T6ChnoIogy CoIp., Milpitas, CA 95035............................ 408-432-1900 
St Microsemi CoIp., Santa Ana, CA 92704 ................................. 714-979-8220 
§t Microseml Corp. - Scottsdale, Microsemi Corporalion, SootIsdaIe. AZ 85252 

· . . • . . . . . . . . . . . • . . . • . • . . . . . . . . . . . . . ... . . . • . . . . . . . . . . . . . . . • . . • . . . . . . . . . . 602-941-6300 
§t Motorola Semiconductor Prods. Sector, Tempe, AZ 85284 .............. 002-244-6900 
t lIIorthwest Microcircuits, Inc., Philorr,ath, OR 97370 ..................... 503-929-6424 
§ NTE Electronics, Inc. Bloomfield, NJ 07003 .....•....................... 201-74&-5089 

§t Precision Mooolilhios 100. Sullsidlsry 01 Bourns Inc., Santa Clara, CA 95052-8020 
· ....................................................... 4O!l-72'7-15OO;B00-843-1515 

s...,.aech, Newbtory Park, CA 91320 . . . • . . . . . • . . . . • . . . . . . . . . • . . . . • • . . . . . . 005-498-2111 
t Sernteoh Corpus Christi, SIlmtec!. Corporation, Corpus Christ~ 1")( ;'8410 

§t Silicon General, Gerden Grove. CA 92641 ............................. . 
!It SI-8emioonduclo!"S ,,' Indian,," Inc., Bloomlngloo, IN 47402-0009 ....... . 
§tTG~ CompoIlOOIs, Mounlain View, \"A 94039-7267 ............... . 
t T~c laboratOries, !no., P!ainvlew, NY 11303 ......... ' ................... . 

512-289-0403 
714-898-8121 
812-332-1435 
415-968-9241 
516-349-0400 

RegU!liIlon;; <I< Stabiiizelr", Voitlil!llIl'J-Aloo See Trllns'i@rm'lI"3, Voltage 
Fleguillting-4110(l - See 1101. D 

Regulators, Pulse-Width Modulating, Surface Mcnmt-3130 
t Ameld Malgmllcll, CIlfMrillo, ei\, !I:rei:£, $05~-III:!,z1 •.•••• ,.......... 0·1599 

§f Aydin Corpora!ion (West), San Jose, CA s)5111H 371 ................... 408-629-1100 
CompI.o1sr Powar Inc., High Bridge, NJ 00829 ............ 908-638-8000;800-528-5000 

§ Unser Technology Corp. Milpitas, CA 95035 •. . • . . . . . . . . • . . . . . . . . . . . . . .. 408-432-1900 
§tTa!edyoo Componanls, Mounlain View, CA 9403!1-7267 ................ 415-968-9241 

Regulators, Voltage, Surface Moul"lt-4\800 
t Amok! ~neIl=. Cam~;1IIo. CA !Y.!Il12, 605-484-4221 ••••••••••••••••• Oo1Gl19 

Tcdd Systems. InG., Voo_s, NY 10101. 914-11113-3400 • • • • • • • • • • • • • • • •• P.·2441 
§t Aydin Corporation (West), San Jose, CA 95119-1371 •.................. 409-629-1100 

COmpuIllr Poweo" Ille., High Elridga, I\IJ 08629 ............. 908-838-8000;800-52&-5088 
tM.S. Kennedy Corp., Cicero, NY 13039 .................................. 315-699-9201 

!It Microsemi C-orp. - SOOltsdale. Microsemi Corporation. Scottsdale, I\Z 85252 
· . . . . . . . . . . . .. •. • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (".02-941-6300 

t i\Ii<;rllliar Osvicss, Shirlay, NY 11967 ................................•... 51 &-345-31 00 
Power Treflds, Inc., Batavia, IL 00510 ................................... 708-40&-0900 

§ Ssiko ~'s~l.lrosnls USA., Inc. EIOOI,o";o Componems. Torrance, CA 90505 
....................................................................... 213-517·n70 

4' U.S. InstnJme,rt Rentals, Inc., AT&T cap~aI Corp. D/FW Airport, 1")( 75261 
••••••••••••••••••••••••••••••••••••••••• < ••••••••••••••• ~ ••••••••••••• 800-8,4-7123 

Relays, Imtel'lntl - See Relays. RF (Inct Antenna & C'.oaxiai) (Vol. B) 

Relays, Audio Operated - See Relays, Frequency Selective (Vol. 8) 

ReillY", Coaxial - See Relays, RF (Vol. 13) 

Relmys, Contact - See Relays, Power (Vol. B) 

Relays, Cradie-4500 - Sea Vol. l'!J 

Relays, Crystal Can, 112 CrIsta! CIliI1-4500 - See Vol. 13 

Relays, Currellt Sel1sitlg-4500 - Sea 1/03. B 

Re8ays, Djfferential-4500 - See Vol. B 

Relays, Frequem:y Se~ecti ... e-4500 - See 1101. B 

Relays, Gellera! F'urpose-4500 - See Vol. 8 

Relays, High Volmge (SOO Volts lit Over)-4500 - See Vol. B 

Relays, Hybrii:l-4500 - 5ee Vol. B 

Relays, Impulse - See Relays, Stepping (Vol. 8) 

Relays, 1/0 Modules _. Sea Modules, 110 Relays ·(Vol. A) 

Relays, latchil'lg-4500 - See Vol. B 

Reiays, Mercury-Wetted Contacts-4500 - See Vol. 13 

Relays, Meter~4500 - See Vol. B 

Relays, Motor S .. tait-4000 - See Vol. B 

Relays, Opto-isolatced-4500 - See Vol. B 

Relays, Phase Sel"lsing-4500 - See Vol. B 

Relays, Plug-in-4500 - See Vol. 9 

PRODUCT INDEX a DIRECTORY 

Relays, Power-4500 - See Vol. B 

Relays, Printed Circuit Mounting (Incl. Transistor & DIP Case 
Types)-4500 - See Vol. B 

Relays, Programmable-4500 - SeeVoJ. B 

Relays, F1F (Incl. Antenna & Coaxial)-4500 - See Vol. B 

Relays, Reed-4500 - See Vol. B 

Relays, Reed, Surface Mount-4500 - See Vol. B 

Relays, Sealed-4500 - See Vol. B 

Relays, Solid State-4500 - See Vol. B 

Relays, Solid State, Surface Mount-4500 - See Vol. B 

Relays, Stepping-4500 - See Vol. B 

Relays, Telephone-4500 - See Vol. B 

Relays, Thermal-4500 - See Vol. B 

Relays, Time O8llly-4500 - See Vol. B 

Relays, Transistor lit DIP Case Types - See Relays. Printed Circuit 
Mounting (Vol. B) 

Relays, Vacuum-400(l - See Vol. B 

Relays, Voltage Sensitive-4500 - See Vol. IB 

R!~iilll'ji's {MII..) .. :t!440 - See Ifol. B 

Aental 8< Lease Equipment-2900 - See Vol. D 

Repair Equipment, Sufiace MCllnt-4100 - See 1101. D 

Repair Se!Vices, Surface Mount Equipment-4100 - See Vol. D 

Repelliters, Puise - See Transponders (Vol. 0) 

Repeaters, Servo-4900 - S\tIe Vol. D 

Resins, EncapsIJlating - See Compounds, Encapsulating. Molding & 
Potting (Vol. C) 

Resins, Synthetic - See Plastic Raw Materials (Vol. C) 

Resistance Comparators - See Bridges, Resistance (Vol. D) 

Resistor Hardwsre-2500 - See '101. C 

Resistor iIIetworks, Surface Mount-4700 
§ Allen Ca., Inc., Robert G., N. Hollywood, CA 91605, 818-765-Il300; 800-9119-3711 

• • • • • . • • • . • . • • • • • • • • . • • • • • • • • . . • • • • • • • • • • . • . • • • • • • . •• • • • • • •• 110 1841.1842 
§t AMiTRON, American Mle,e-Tronh •• ;nc •• NOfIII IIndover. iliA 01845, 508-6811-18112 

••.•••..•.•.•••..••.•••...•.••••....•••••••.••.••••••••.•.••••••• A0 1843 
§ Bouma, Inc.. Electronic Cqmponenls Sla., Riverside. CA 92507-2114, 

T14-731-5500;IiIOO-702·2070;&01-750-7200 •••••••.••••••••••••• A0 1848-1848 
§ CTS Corp •• Resistor I\IetwOI'k busi_ unit, (I'onnerly CTS Corp.. Bema DIY.I, 

!!!erne. III 46711, 21S-5IIi!i-3111 ............................... 11·1884-1885 
t Electro-Film"" 111c.. Wa .... ick. AI 021186, 401-7'311·9150 ••••••••••••• A·1910-1911 
§ KOA Speer EIect' ..... ies. a.-adford. PA 16701, 1114-362-5536........ 110 1930-1931 
§ Murals Erie Nortl1 America, Inc., Smyr .... , Gil 30030, 404-43&-1300 •••.•• 110 1957 
t Ohmtek Inc., Vishay, Niagara 1',,119, NY 14304. 71&-263-4025 •••••• ".19611-1967 

Precision Resistive Produol.fl, I"c •• lliiediapoUs. IA 52637, 319-394-9131 •• Ao1976 
§ Rolim Corporation. Rohm Eleclronics Divlaion. Antloch. TN 37013, 615-641-21120 

••.••....•.•.•.•...•.••....•••.••.••••••••...•••••••••••• '" .•••• A-19M 
SIatG of the Art. Inc... State College, I'A 111603-1797, 814·355-8004 •.•••• "01986 
Alloo Bradley Co. Electronic CompOnents Div. A Rockwell Intemalional Co., El Paso. 1")( 

79936 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . . • . . • . • 915-592-4888;800-592-4888 
§ Allen- Bradley Co., Div. of Industrial Control Grp.. Milwaukee, WI 53201 ..............•.. 

414-382-2000 
t Beckman Industrial Corp.. Affiliate of Emarson Electric Co. Fullerton, CA 92635 

.....•........•..................•............•.....•.....•....•.•..... 714-447-2300 
§t Cajijomia Micro Devices, Inc., Milpitas. CA 95035 .•.....•....•.•.....•.. 408-263-3214 

crn Corporation, Elkhart, IN 46514 .....•..........•.•..•..•......•..... 219-293-7511 
Dele Electronics, Inc., Columbus Div., Columbus, IIIE 68601-3647 ....... 402-563-6506 

Ii Dale Electronics, Inc., Norfolk Div. Norfolk, NE 68701-2242 ...•......... 402-371-0080 
Doran Manufacturing Co., Cincinnati. OH 45226 ......................... 513-881-5424 

t EMC Technology Inc. Cherry HiI~ NJ 08034 •.....•.....•..•.......... '" 609-429-7800 
# Engineered Assemblies & Components CoIp., TeIsrboro, NJ 07608 ...... 201-288-4477; 

• 800-447-5639 
Hokuriku USA Ltd., MorIon Grove, IL 60053 ............................. 708-470-&440 

§tHybrids Inlematiooal Ltd., Thick Film Division, Olathe, KS 66062 ....•... 913-764-6400 
Hy-Tec Industries, Div. 01 Tope Industries, Inc., Shoreham, NY 11788 •.. 51 &-924-8686 

§t International Aesistive CclnllanY. Boons, NO 28807 ..•.•..•....•. , .•••.• 704-264-8861 
§ KCK America Inc., Milsubishi Materials Corporation. Schaumburg, IL 00173-4516 

· . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . . . . . . . . . . . . . . . . . . . 70&'884-8686 
KyoCera. Nortnwest Electronic Components Group, Vanoouver, WA 98861 

· . • . . . . . . • . . . . . . . . . . . . • . . • . . • . . . . . . . . . . . . . . . • . . • . . . . . . . . • . . . • . . .. . .. . .. 20&-69&-2840 
§ Uberty International CoIp., Torrance, CA 90501 ....•......••.....•..•..• 213-539-6452 
§ Mallory/North American Capacitor Co., IndianapoHe, IN 46241 .......... 317-65&-3731 
§ Nepenthe, Inc., Palo Alto, CA 84303 • . . • . . . • . . . • . • . . . . . • . . . . • . • . • . . . . . . • • 415-496-6666 

NIC Componehts Corp.. N. Amityville, NY 11701 .................•...... 51&-22&-7500 
tOcean Stele Thermotics,Inc., Smithfield, AI 02917 ...................... 401-231-4640 

i-Product sold through distributors t-Prcduct meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 
§t'RCD Com~nents, Inc, Manchester, NH 03100 ......................... 603-669-0054 

RCL-Shallcross, Inc., Smilhlie\ct NC ?7577 . 919-934-5181 
!'1Olifmn Devices, Inc., Semiconductor (~mup. Rivier8. Beach, FL 3~1404-897B 

407-848-4311 ;800-888-8763 
§t Solitron/Microwave. Solitl'Ol1 Devicfis, 1m:., Rivioifl:-I. BGh" FL 3.'.:1404-9978 

407-848-4311 :BOo-A88-8763 
SpraQlle E!ectric Gompnrw, 1J!3~r.b.lY.,;oif! Oi'Jfs!on. Mansfie!d. MA 02:048-R1 02 

50B-339-8900 
Tepro 01 Florida, Clearwater, H.33575 .. 

t TH Electronics, Omm, UT 84058 . 
Ultmnix, Ino., A Company of \!;shay, Grand ,Iunction. CO 81502 .. 

813-796-1044 
801-226-1:,83 
30:'\-·242-081 0 

ResisRom, Adjl.!stllbfil!!·AI:..,o ~~.,~.' Po~enti'Jmeters; Bheostats;-
4700 

Allen Co., inc., Robert G., III. Holly",,,,,d, C,', C1S05, 918-765-8300; 800-999-3711 
.......... , ......... , .. .. . .. .. .. . "' , .,. . ......... ......... A"1M2 

Angstrohro Pre.ci$icJlI, ~n~"~ .J.. C:tll~!p+.'u·.ly 01 \!i$h6lY, ~4'iil~e!!'sf:n'.Nn, MO 211A1ifi, 
301-739-8722 .. , .... ., ................... ,. ....... ,. .. .. , ... -2015 

lET u.bs, ;"C., Westb"1f1}, fl!11115SO, 5"\"-3:-l4··£i959 .•. , •.• , •...... 0"1253-1262 
!i:O,~ Sp~or l:-~~s.r.f.~0nlic=" .. t--jrt:odlnn::, rtt', i)r:!:;':~1. r:·,,~·-~~;~-:;r;3t ,." .. , "." ... ,. A"10a-; 

§1 Memce'-'ruohm, Inc., Hunll"'l1lon, ijill46/!iil, 219-35114300 ., ......... , .. ".-1946 
l\I.epco;>o' Ccmp.,,,y. S .. n DiS!I". ell 92121, tc19-~53··n332 •......•.••. ,. 410 2051 

t i\l!ilwaukee Res,s!o, CO'I'" ~m",", .. k"". W! 53:104, 414-27'HI9(i1J .. ,. A,'19&1-1953 
Noble I.I.S.A., I"c., Rolli"g M"ad"w~, !i. &iOUII, 10$ .. 31>4-6038 ..... .•... .. #\"2061 

§·t Ohmite Mall1ufaciMring r.:e., SS\,;,",~ic, ~l «mr.r~, ?OS·S?5 ,25ijO ........ ~~~1~3'1-19(j2 

t P..eDietcrs, ene., Cnic8,;1o, n.. ~i6~1, '3'08 .. 652 .. 1555 ..... ,.................. A·1983 
Shokai F~, EaslUd., f'ellk.!till. ~y 111SS!l, fH<l-7!3fi.:~50n .. ", ...... ,... 1\'2069 

-r '!"rn~""Il:\I""'i!,."n Corp., Doo, P':., !\IY 1i7~!~, !i1fi.58ti-S~Q'cl .. . .. ,.... ...·2072 
§t \1"",il",,, Corp., P~$s;"e C"m,,~. {,"'''>" c·'t ""I,,,.,,.,,!!, FI. 337~3, 1:I!13·341·21a~ 

.... .... ....................... . .... " ................... j\o2ij75 
§ Alps ElectriC: (USA}, Inc., Sen Jose, GA 05' :'4 ..... . . . . . . . .. 408-432-6()00 

Beckman Industrial Corp., Affiliate oi Ememon Ele,~,ie Co., Fullerton, CA 92635 
'·14-M·7-2300 

Gartt~r Ma.nufac~!Jring C~or8.t.iOfl, Bolton, M!~. 01,'40 508-TI9-550~ 
§ (]flr.oetat Mfg. Co, Inc., Haw!(Gf Hiddaley, ~"I_G., UO\/~1T, 1\lH 03820-1507 

. . .. 60:H 4:2-"1120,800-872-0(142 
':?-: (;'1'8 COip{lr~:;n:iO'f'j, t:]i\\·,(3~·\., !hi i~G5·11.;. :;>·J9-2g~:;-T:~·I·i 

C"fS Cfir,p.J:?lefji'~rx1mr"x"ontt, ~·,!J!'J\m:".'3 ,.r!11t ',hl :j'flllf;rly i:::1khp .. : ni'.,I.), Eli-,har!, 1M .:iE514 
. . . . .. . .. . . . . . . . . . . .. ........................... 219-295-3575 

§ CTS Corp., i1esisto, NelW,.'i< busines.~ lIni~ (Fol"O,eriy GIS Corp., B<lme Oiv.), B<lrne, IN 
46711 .......................................... 219-589-3111 

tCTS 01 canada, LId., Streete"ille, OIl/fAflIO, CIIN.15iiil "lY9........... 4'16··826-1'141 
§Dale Elaclmnic", Inc., Tempa Div., ',empe, /.12. U5262-1883.. ... .... 602-967-7874 

DunGan Elet:tronics, Inc., Cost£! Mesa, CA 0262:6 ....... , ........... ,.. 714-£045-0261 
i/Enginee,ed Assemblies 8. Components Corp., Teterboro, NJ 07608 ...... 201-288-4477; 

fW .... 447·5P:'8 
Hol<uriku USA Ud .. r;lorlon Grove. iL il0053 .. 70e-470·8440 
HlinUngton Electric Inc., HllI~inglon, IN 4-8;'50 . .. .................. 2'19-358-0778 

§ International Component" Ca,p, Melville. NY l1H7 ............... 5i 6-293-1500 
International Manufacturing SetVices, Portsmoutll, RI 0287·'-2418.... 401-683-9700 

§ int"rnational ResistiVE> Company, Boone, I\IC 28607 ... . . . 704-264-8861 
§Jara Components, Inc., Boca Raton, FL 3:l431 ............ 305-771-7000 

KRLlBam,y Components, Inc., Manchester, NH U310:1 603-668-3210 
§laube Toci1nology, Woodlami Hills, CA 91367... 818-703-1188 
tUtton PO~6n~iometer Div., Mt Vernon, j\IY 10551 914·-664-7733 
tMaurey instrument Corp., Chicago, iL 6f}6;?!~ 312-531-4555 
tM,,1:8.1'in Controls, Paw P~w,Mt'lW7j)~ .. " .. "... .. 6.1(>-651,252.7. 

§t RCD Compo' )sills, Inc_ M"nciie>;le" ;~H 031 Og, 603-669-0054 
tAesistance lRchnoiogy inc., Sf.. Paul, MN 55112 . (:1"12-636-9770 

Samarius Prscisivn !i1stru~(!F.J~'t.s. !n':;., Wat~rbury, C"T" 06705 20:3-756-7030 
t Shogyo !ntarnationai CD\'~,'~ Great N!6Ck, N.Y ': 1021 5i6-466-09·~ i 

§t Spsctrol Electron,c" Gorp., Ontario. CA 91 71>1 . 714-923-3313 
§tTechno Division, 1),,16 Electrollics, InG., W:n Nuvr;. GA 91405-1 ~39 . 81 B-78H 642 

§ Tocos Americ,,- I",., Tokyo Cosmos I':I""lr;c Go .. Ud., Mington HeiglTIs, Il 60005-3904 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 706-364-7277 

Wtron!x, Inc., A Company Of ViBhav, (:imnd .Jur/cNon. CO 81 SO? . 303-242-0810 
§t Vamislor Corp., Sevierville, T[oJ 37852 ................................... 6; 5-453-0001 

§ Vishay Resislive Systems, Malvern. PA i93!i5 .............. 215-644 .. 1300 

Resistors, Baliast (Inci. Tube 8< Solid State Devices)-4700 
§t lJiemcor-"i"ru"hm, Inc., Huntington, IN 415,511, ~1!l-3511-4300 .. , .•.• ,..... A·1946 

MII!9 Ra>oi\llO>' C..,., Los A!9m;!"'~, CI> 0072'" ~·.I~-~9!1 .. M~A . 1\-1949 
MUw!ll.d(iim ReSistor Carp., ~iiwauk~, W~ 53204 j 414-211~9900 .... ""... Atl 1950 

§t RCD Componenls, inc., illancl1es'le •• NH 03109, 603-669-0054 .•.•.•.•.• ,4\.1982 
§t Amperi:a Co, inc,. Union City, NJ 07087 201-864-9500 

§ColberCorp., Irvington, IIIJ 07111 ................................. 201-371-9500 
§ Dale Electronics, Inc, Columbus Div., Columbus, i~E 68601-3647 .. 402-583-6506 

Dale Electronics, Inc, Nol1olkDiv,. Norfolk, NE 68701-2242 ..... 402-371-0080 
EWC, Inc., Englishtown, NJ 07726 .................. 906-446-3110 
LH. Frost Um;ted, OakVille,Ont, CANADA lSH 2R4 .. 416-644-6681 
Huntington Electric Ine., Huntington."IN 46750........ 219-356-0778 
International Resistive Company, Boone, NC 28807 . . 704-264-8861 

§Jaro C',omponents, Inc., Boca Raion, FL 33431 ............ 305-771-7000 
Ohmije Manufacturing Co, Skokie, Il 60076 ............... 706-675-2600 
\!ermorn Precision Resistor, CadS(:() Corp. 01 Vermont Stowe, VI 05672-1207 

........................................ ........ 802-253-8567 
Walker Powsr, 100,. Warner, NH 03278 . ................................ 603-456-3111 

ReSistors, Beryliia Core - See Resislors, Integral Heal Dissipator 
(Vol. A) 

Resistors, Bulk Ceramic-4700 
t The Carborundum Company, Elee,tric Products, Niagara Falls, NY 14302, 

716-278-2521 ••..•••• , ................................... ,....... A'1881 
§t RCD Compo .... nts, Inc., Manchester, lllli 03109, 603-889-0054 •••••••.•• A'1982 

§Allen Co., Inc., Robert G., N. Hollywood, CA 91605 ....... 818-765-8300; 800-999-3711 

Resistors, Ceramic Core-4700 
§Colber Corp., Irvington, NJ 07111 ....................................... 201-371-9500 
# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 ...... 201-286-4477· 

. 800-447-5639 
InternatIonal Manufacturing Services, Portsmouth, RI 02871-2418 . . . . . .. 401-683-9700 

§Jaro Camponellis, Inc., Boca Raton, FL 33431 .................... 305-771··7000 
§ KCK America Inc., Mitsubishi Materials Corporation. Schaumburg, Il 60173-4516 

§ Martin Sound Prods. Inc., Cleveland, OH 44143-2297 ........ . 
Microplex, inc, Anaheim. CA 92806 .......................... . 
Noble U.SA, Inc., Rolling Meadows, IL 60008 .. 

t Ocean Stale Thermotics, Inc,. Smithfield, RI 02917 .... 
Stackpole Carbon Company, Sl Marys, PA 15857 

Resistors, Carbon Film-4700 

70e-8~-'!-es~£ 

216-442-2286 
714-634-1535 
706-364-6038 
401-231-4640 
814-781-1234 

§ Allen Co., Inc" Robert G., N. Hollywood, CA 91605, 818-765-8300; 800-999-3711 
., .......•.. , ........................ , .......................... , A'1342 

Cablefo,m Inc., Troy, VA 22974, 804-589-8224 ••••••••••••.•.•.•• A'1850-1851 
§ KOA Speer ElectroniCS, Bradfo,d, PA 16701, 814-362-5536... A'193O,1932,1934 

§t Micro-Ohm Corp., Duarte, cit. 91010, 818-3575377 •.•••••••••••••••••. ""1947 
§ Ohmile Manufacturing Co., Skokie, Il60076, 708-675-2600 .............. A'1960 

§t ReD Components, Inc., Manchester, NH 03109, 603-889-0054 ••. ,...... A'1962 
§ Rohm Corporation, Rohm Electronics Division, Antiech, TN 37013, 615-641-2020 

., .•.. , .......................................................... A'1985 
§Baknor Industries Inc., Mississauga, ONT., CANADA L5L lXl ........... 416-826-2400 

Component General, Inc., Odessa, FL 33556. .............. 813-376-6655 
CoS Electronic Sales, Inc., Frankfort, IN 46041 ........................... 317-659-1874 
Dale Electronics, Inc., Columbus Div., Columbus, NE 68601-3647 ....... 402-563-6506 

§ Dale Electronics, Inc., Nol1olk Div, Norfolk, NE 68701-2242 ........ 402-371-0080 
# Engineered Assemblies & Components Corp, Tetertlora, NJ 07608 ...... 201-286-4477; 

800-447-5639 
§ International Components Corp., Melville, NY 11747 516-293-1500 

International Microelectronics, Arlington, TX 76003........... 817-561-2244 
§ International Resistive Company, Boone, NC 28607 ................ , . . .. 704-264-886'1 
§Jaro Components, Inc., Boca Raton, FL 33431 .......................... 305-771-7000 

§t KDliTriangle ElectroniCs, Whippany, NJ 07981 201-887-5700 
§Laube Technology, Woodland Hills, CA 91367 818-703-1188 
§ Liberty International Corp., Torrance, CA 90501 213-539-6452 

Mouser Electronics, Mansfield, TX 76063 ..... 80,0 ... 346-6813 
§ NIC Components Corp .. N. Amityville, NY 11701 ................... 516-226-7500 
t Ocean State Thermotics, Inc., Smithfield, RI 02917 .......... ............ 401-231-4640 
t Ovenair ... Audio-Carpsnter, Oak Crystaline., Charlottesville, VA 22901 .' 804-977-8050 
§ Peter Parts & Assoes., Webster, NY 14580 ... ........................... "716-265-2540 

Philips Components Discrete Products Division, A North American Philips Company, 
Riviera Beach, FL 33404 ............................................. 407-881-3200 

§ Philips Components Discrete Products Division, Mineral Wells, TX 76067 
131 ?··325~7~?~ 

§ Piner International Corp., Mt Prospsct, It 60056 ......... 70B-39D-8880;80()'323-6693 
R.F. Electronics, Inc., Irvine, CA 92714-5517 . . . . . . . . . . . . . . . . . . . .. . . . . . ... 714'263-0661 

tShogyo International Corp., Great lIIeck, NY 11021 ...................... 516-466-0911 
Shokai Far East Ltd., Peekskil( NY 10566 ............................... 914-736-3500 
Techno Division, Dale ElectroniCs, Inc, Van Nuys, CA 91405-1139 ...... 816-781-1642 

t Varnistor Corp., Sevierville, TN 37662 .•..... . .. . . . . . . .. . .. . . . . . . . . . . . . .. 615-453-0001 

Resistors, Ceramic Core-4700 
§ Aile" Co., Inc., Roberl G •• iii. Hollywood, CA 91605, 818-765-83011; 800-009-3111 

.,...... .................. .............................. •••. A'll1:!$!-ll141i 
Cableform Inc., Troy, VA 22974, 804-589-8224 .••. '................ "'1850-1851 

-"9 CaddOCk IElecrronics.rnc~.-RiverSidi, CA 92507. 114~7il8:1700~ ~~:.-::-... -A'1853 
§ Cob!!' Corp., irvington, NJ 07111, 201-371-9500 ••••••••.•••••••.••••• A'I802 

CTS Co,!>., Resistor Network business unit, (Formerly CIS Corp •• Berne Div.), 
Se,ne, IN 46711, 219-589-3111 ..................................... 11.'1805 

Dale ElectroniCS, Inc., Columbus DiY., Columbus, HE 58601-3647, 402-563-6506 
... "....................................................... "'01199,1905 

§t Dale ElectroniCS, Inc., Norfolk Div., Norfolk, HE 58701-2242, 402-371-0080 
................................................. ,.......... A'IUBO-1899 

HY MEG Corp., Addison, IL 60005, 708-543-9250 •••••..•••••• , .• ,..... A'iSI6 
§t KRLlBantry Components, Inc., Manchester, NH 03103, 603-668-3210 

.• ,.,....................................................... 11,'1937,1939 
§t Memcor-Truohm, Inc., Huntington. IN 46750, 219-356-4300 •.••.•••..••• A'1946 

§ Micro-Ohm Corp., Duarte, CA 91010, 818-3575377 ••••••.•..• ,........ A'1947 
Mills Resistor Co., Los Alamitos, CA 90720, 213-598-2454 • • • • • • • • • • • • .• A'1949 

t Milwaukee Resistor Corp., Milwaukee, WI 53204, 414·271-11900 •... 4'1950·1951 
Mini-Systems, Inc., Thick/Thin Aim Division, North Attleboro, MA 02161, 

508-695-0203 .................................................... A-1955 
§t Ollmite Manufacturing Co., Skokie, IL 60076, 708-6711-2600 ••• ",o19S8,1961-1962 

Ohmlek Inc., Vlshay, Niagara Falls, NY 14304, 7111-283-4025 ••••.•••••• A·1966 
§ Precision Resistive Products, Inc., Mediapolis, IA 52637, 319-394-9131 •. "'·1977 
t Precision Resistor Co., Inc., Largo, Fl34647-1421, 813-641-5771 ••.•.•. 11,0 1979 

§t RCO Componenls, Inc., Manchester, NH 03109, 603-889-0054 .•••••••.. "'·1982 
Resistors, Inc., Chicago, IL 60650, 708-652-7555 .•.•••••••.••••.•.•.•• A-1983 
Stale of the Art, Inc., Slate College, PA 16803-1797, A14-355-8oo4 •. 1\'1986 
Victoreen, Inc., Solon, OH 44139-3395, 216-248-9300;216-248-9043 ••.•• A·1999 

§Clarostat Mig. Co,. Inc., Hawker Siddeley, Pl..C, Dover, NH 03820-1507 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 603-742-1120,800-872-0042 

Component General, Inc., Odessa, FL 33556 ............................ 813-376-5655 
Detoronics Corporation, S. EI Monle, CA 91733 .......................... 818-5711-7130 
EMC Technology Inc, Cherry HiI~ NJ 08034 .. . . . . . . . . . . . . . . .. .. ... . . .. .. 609-429-7800 
Huntington ElectriC Inc., Huntington, IN 48750 . . . . . . . . . . . . . . . . . . . . . . . . . .. 219-356-0778 

§ International Resistive Company, Boone, NC 28807 . .. . .. ... .. . . . . . .. . .. 704-264-8861 
§Jaro Components, Inc., Boca Raton, FL 33431 .......................... 305-771-7000 

Meissner Industries, Dover, NJ 07801 ................................... 201-386-1700 
Mouser Electronics, Mansfield, TX 76063 ............................... 800-346-6873 
Noble U.S.A., Inc., Roiling Meadows, IL 60008 ................•.......... 706-364-6038 

§t Nytron Inductors, Inc., Darlington, SC 29532 ...............•............ 803-393-5421 
t Ocean Stale Thermotics, Inc., Smithfield, RI 02917 ...........•.......... 401-231-4640 

Pyrohm, Inc, Farmington Hills, M148018 ................................ 313-476-5060 

fEN! 1991 §-Proouct sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller 



Resistors, Ceramic Core-4700 (Cont'd) 
§tRCl-Shailcross, Inc., Smithfield, NC 27577 .............................. 919-934-5181 

RF. Electronics, Inc., Irvine, CA 92714-5517............................. 714-263-0661 
Shokai Far East Ltd., Peekskll~ NY 10566 ..•...........•........•....... 914-736-3500 
Solitron/Microwave, Solltron Devices. Inc., Riviera Bch., FL 33404-9978 

•••.....•.....••........••........................•..... 407-848-4311;800-886-8763 
Stackpole carbon Company, Sl Marys, PA 15857 ....•..•.............. 814-781-1234 

t Star Porcelain, Trenton, NJ 08638 •..•......•..•......•................. 609-392-3154 
§Techno Division, Dale Electronics, Inc., Van Nuys, CA 91405-1139 ...... 816-781-1642 

§t UlIrontx, Inc, A Company of Vishay, Grand Junction, CO 81502 .......•. 303-242-0810 
tVermonI Precision Resistor, Codeco Corp. of Vermont, Stowe, VT 05672-1207 

· • . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ...... 802-253-8567 
t Vlshay Resistive Systems, Malvem, PA 19355 .....................•.... 215-644-1300 

Resistors, Ceramic Metal (Cermet)-4700 
§ Allen Co., Inc., Robert G., 'N. Hollywood, CA 91605, 818-755-8300; 800-999-3711 

• •••••••••• _ •• _ • • • • • • • • • • • . • • • • • • • • . • • • • • • • • • • • • • . • . • • . • • • •• A·183\1-11140 
§ CTS Corp., Flllsisto, Network busineSs unit, (Formerly CTS Corp., Berne Div.), 

Beme,IN4671l,219-589-3111 .................................... A'18BS 
MY MEG Corp., AddillOlI, IL 60005, 708-543-9250 •••••••••••••••••••••• A-1S1S 
KOA Speer IElsctronics, Bradford. PA 16701, 814-362-5536............. A·1932 
Mlcro-Ollm Corp •• Duarte. CA 91010, 818-3575377 .•••••••••••••.••••• A·1941 

t Ohmtek Inc., Viahay, Niagara Falls, NY 14304. 716-283-4025 .••••• A·196S-19&7 
Phillpa Components Discrete Products Division, A North American Philipa 

Company, Riviera Beach. FL 33404, 407-881-3200 ••••••••••.••••••• , 11·1027 
§f RCD Components, Inc., Manchester, NM 03109, 603-589-0054 •••••••••• A·1982 

Stela of Ihe Art, inc., State College, PA 16803-1797, 814-355-8004 
••••••••.•.•••••••••••••••••••••••••••••••••••••••••••• Ao1986-1997.1991 

Vlctoreen, Inc., Scion, OH 441311-33!l5, 216-248-9300;216-248-9043 ••••• Ao1999 
t Beckman Industrial Corp., Affiliate of Emerson Electric Co., Fullerton, CA 92635 

· .............. , ........ , ................................... , ......... , 714-447-2300 
Clarostal Mig. Co., Inc., Hawker Siddeley, PLC. Dover, NH 03820-1507 

· ........ , ........ ,., ..... "., ... , ... " ..... , ............ 603-742-1120,800-872-0042 
§Colber Corp., Irvington, NJ 07111 ." .... " ..... "" ...... ", ... " .. " ... 201-371-9500 

Component General, Inc, Odessa, FL 33556 ............ " ..... "....... S 13-376-6655 
§tCTS Corporation, Elkhart, IN 46514 .... "" .... " ....................... 219-293-7511 

§Dale Electronics, Inc., Norfolk Div. Norfolk, NE 68701-2242 ... ,. , ........ 402-371-0080 
# Engineered Assemblies & Componants Corp., Teterboro, NJ 07608 ... , .. 201-286-4477; 

800-447-5639 
Ferro Corporation, Electronic Malerials Div .• Santa Barbera, CA 93117-3092 

..... " ... , ................ ", ............... , .................. , ...... 805-968-5000 
Hokuriku USA Ltd, Morton Grove, IL 60053 .. "." ... ;.................. 708-470-8440 
International Manufacturing Services, Pcrtsmouth, RI 02811-2418 ....... 401-683-9700 
International Resistive Company, Boone, NC 28607 ..................... 704-264-8861 

§Jaro Components, Inc., Boca Raton, FL 33431 .......................... 305-771-7000 
K & M Electronics, W. Springlield, MA 01089 ........... " ..... " ........ 413-781-1350 
Microplex, Inc., Anaheim, CA 92806 .. "................................. 714-634-1535 
Mini-Systems, Inc .• Thick/Thin Film Division, North Attleboro. MA 02761 

Mouser Electronics, Mansfield, TX 76063 .... "."" .. " ...... " ....... . 
§ Murata Manufacturing Co" Ltd, Nagaoka-Ky0-8hi, Kyoto, JAPAN 617 .. . 

NIC Components Corp, N. Amityville, NY 11701 ....................... . 
Noble U.s.A., Inc., Rolling Mesdows, Il 60008 ................. '" ....... . 

t Ocean State Thermotica, Inc., Smithfield, RI 02917 ........... , ......... . 
Ohmne Manufacturing Co, Skal,;., IL 60076 ... "' ....... "' ............. . 
Philips Components Discrete Products Division, Mineral Wells, TX 76067 

508-695-0203 
800-346-6873 
075-951-9111 
516-226-7500 
708-364-6038 
401-231-4640 
708-675-2600 

.....• , ................... ,., ..... , ................ "., ..... " ......... 817-325-7871 
Shokai Far East Lid. Peekskll~ NY 10566 ... "' ................ "' ... "' ... 914-736-3500 

§Techno Division, Dale ElectroniCs, Inc., Van NUYs, CA 91405-1139 ...... 818-7BI-1642 

Resistors, Chip (For Microcircuits)-4700 
§ Allen Co., Inc •• Rober1 G •• N. Hollywood, ell. 91605, 818-765-8300; 1100-999-3711 

................................................................. A-1842 
§t AMITRON. American Micro-Trani", inc .• North Andover, Mil. 01845,508-686-1882 

................................................................. 11.·1843 
t Backman Industrial Corp., Amllete of Emeraon Electric Co., Fullerton. CA 92635, 

714-447-2300 .................................................... A-1M7 
§ Bourns. Inc.. Electronic Components SIs., Riverside. ell. 92507-2114, 

714-781-5500;800-782-2070;801-750·7200 ••••••••.•• Ao1848-1849,2019-2020 
§ Caddock Electronics, Inc., Rlverelde, CA 92507,714-788-1700 •• .••••••• 11.·1853 

Dale Electronics. Inc.. Columbus Dlv., Columbus, ME 68601-3547, 402-563-8506 
................................................................. Ao1905 

§t Dale' ElectroniCS, Inc., Norfolk Div., Norfolk, NE 68701-2242, 402-371-0060 
• .,.......................................................... A·1891-1894 

§t Electro-Films. Inc.. Wa.....nck. RI02886, 401-738-9150 •••.•••• A·174S,1910-1912 
t International Manufaclurfng Servlcee, POI'IlIIIIoUlh, RI 02871-2418. 401-683-9700 

•••••••••••••••••••••••.••.••••••••.•••.•••.••••••••••••••••••.•• A01922 
§ KOA Speer ElectroniCS, IIradford. PA 16701. 814-362-5536 ••• A.193O~1931.1934 
t MlnHSyalsms. Inc., Thick/Thin Film Division, North Attleboro, MA P2761 , 

508-595-0203 .................................................... A-leSS 
t Ohmlek Inc., VlshBY, Niagara Falls, NY 14304, 716-283-4025 •••••• 11.·1965-1967 

Phlilpa Components Discrete Products Division. A North American Philips 
Company. Riviera lleach, FL 33404, 407-881-3200 .••••••••.••.••••.• 11.'1973 

t Plconlcs, Incorporated, Tyngsboro. MA 01879,508-849-7501 ••••.••••.• 11.0 1975 
§t RCD Components. Inc.. liIancheater. NH 03109. 603-559-0054 ••••••••.• A·1982 

§ Rohm Corporation, Rohm Electronics Division, Antioch, TN 37013. 615-641-2020 
.. .. .. • • . • • • • • .. .. • • • .. .. .. .. • • .. • .. .. • .. . . • • .. • • . • . .. .. .. .• A·1984-1985 

§t Stela of Iha Arl. Inc .• Stela College, PA 16803-1797, 814-355-8004 
.......................................... : ....... Ao l986-1987,1989-1991 

§ Ultronlx, Inc., A Company of Vlahay, Grand Junction. CO 81502,303-242-0810 
................................................................. A·1992 

§t Vi8hay Resistive Syatems, Malvern, PA 19355. 215-844-1300 
•• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • 11.0 2002.2006-2007.2009 

Allen Bradley Co., Electronic Components Div., A Rockwell International Co, EI Paso, TJ( 

79936 •.....•........... , .............. , ..... , . , ... .. .• 915-592-4888;800-592-4888 
§ Aipe Electiic (USA), Inc., San Jose, CA 95134 ...... , .•. ,................ 408-432-6000 
§Baknor Industries Inc., Mississauga, ONT., CANADA L5L lXl ........... 416-828-2400 

PRODUCT INDEX & DIRECTORY 
§tCalifomla Micro Davices, Inc., Milpitas, CA 95035 ....................... 406-263-3214 

Component General, Inc., Odessa, FL 33556 .•.•.. ,..................... 813-376-8655 
EBG-Eleklronische llauelemente, Gesellsehaft m.b.1t, AUSTRIA ...•.. (43) 03116 2825 
Eftec Instruments Inc., Daytona Beh., FL 32120 .. , .................•..• .' 904-253-5328 

t EMC Technology Inc, Charry Hill, NJ 08034 . . . . . . . . . . . . . . . . . • • . . . . . . . . . • 609-429-7800 
1/ Engineered Assemblies & Components Corp, Teterboro, NJ 07608 ...... 201-286-4477; 

800-447-5639 
t Film Microelectronics Inc., Peabody, MA 01960 •........................ 506-532-9913 

Hokuriku USA Lid, Morlan Grove, IL 60053 ....•......•.....•...•. ,..... 708-470-8440 
t Hybrid Designs, Inc., Costa Mesa, CA 92626 ............................ 714-557-9933 

§t Hybrids International Ltd., Thick Film Division, Olathe, KS 66062 ......•. 913-764-6400 
t Hycomp, Inc, Marlborough, MA 01752 .................................. 508-485-6300 

Hy-Tec Industries, Div. ofTopo Industries, Inc, Shoreham, NY 11786 ... 516-924-8686 
§Intemational Components Corp., Melville, NY 11747 ....... , ........ , ... 516-293-1500 

International Microelectronics, Arlington, TX 76003 . .. . .. . .. .. ... ... . . . .. 817-561-2244 
§ International Resistive Company, Boone, NC 28607 .....•..•............ 704-264-8661 
§ Jaro Components, Inc., Boca Raton, FL 33431 ....• , ... , ...... , •....... , 305-771-7000 
§KCK America Inc., Mitsubishi Materials Corporation, Schaumburg, IL 60173-4516 

......... , ........ , ... ,., .....• , ............................. , ......... 706-884-8688 
t KDIITriangie Electronics, Whippany, NJ 07981 •....••. , •...•...... ,.... 201-887-5700 

Kelvin Industries, Inc., Sherman Oaks, CA 91403-3601 ....... , ........ ,. 816-990-1192 
§t KALlBanlry Components, Inc, Manchester, NH 03103 ... , ......... ,.... 603-556-3210 
§t Kyocera Northwes~ Electronic Components Group, Vancouver, WA 98661 

· ..... , ........ , ................................. , . . . . . . . .. . . . .. . . . . • .. 206-696-2840 
§Laube Technology, Woodland Hills, CA 91367 .......................... 816-703-1188 
§ Liberty International Corp., Torrance, CA 90501 .... ; •. ,................. 213-539-6452 
§ Micro-Ohm Corp., Duarte, CA 91010 ..................................... 816-3575377 
t Microplex, Inc., Anaheim, CA 92808 ..................................... 714-634-1535 

Mini-Systems, Inc" Sunbelt Microelectronic Division, DaItOIla, FL 32725 
""" ................ , ................. , ....... ,., ..................... 407-574-0208 

§Morris Enterprises, Sepulveda, CA 91343 .... , .. , .. ,., ............. , .... 816-894-9103 
Mouser Electronics, Mansfield, TX 76063 .......... , •........ ,.......... 800-346-6873 

§NIC Components Corp., N. Amityville, NY 11701 ........................ 516-226-7500 
§ Paccom, Redmond, WA98052 .......... ,................ 206-883-9200;800-426-6254 
§ Peter Parts & Assocs., Webster, NY .14580 . . . . .. . .. .. . .. .. .. . . . . .. . .. ... 716-265-2540 

Philips Components Discrete Products Division, Mineral Wells, TJ( 76087 
..................... , .... " ..... , ... , ........... , ... ,., ............... 817-325-7871 

§ Piher International Corp., Mt Prospec~ IL 60056 •........ 706-390-6680;600-323-6693 
RF. ElectroniCS, Inc., Irvine, CA 92714-5517 ............................. 714-263-0661 

t Sipex Corp" Custom Monolithic Prods. Div, Billerica, MA 01821 ...... ,.. 508-667-8700 
Solitron Davices, inc., Semiconductor Group, Riviera Beach, FL 33404-9978 

· ....... , ...•. , . , , •.............. , ....... , .... , •.... , ... 407-848-4311 ;800-886-8763 
§t Solilron/Microwave, Solilron Devices, Inc., Riviera Bet>., FL 33404-9978 

· ............... , , ............. , ........... , . , .. , .. . . •.. 407-846-4311 ;800-868-8783 
Stetron International, Inc., Bulfalo, NY 14203 ............ , .. ,............ 716'854-3443 

§Techno Division, Dale Electronics, Inc, Van Nuys, CA 91405-1139 ...... 816-781-1642 
tUnited Sopertek, Inc., San Jose, CA 95131-1101 ........................ 406-922-0730 
§West Electronic Sales Team, Westminster, CA 92683 .... 714-898-0120;213-495-5569 

Wilbrecht Electronics, St Pau~ MN 55107 ............................... 612-222-2791 

Resistors, Composition, Carbon-4700 
§ Allen Co., Inc., Robert G •• N. Hollywood, CA 91605,813-765-8300; 800-999-3711 

.. ............................................................... A·1842 
§ Clhmite Manufacturing Co •• Skokie, Il60076, 708-675·2600 • • • • • • • • • • • •• 11.·1960 

§t RCD Components, Inc., iIIanchester, NM 03109, 603-669-0054 •••.•••••• A·1982 
, § Allen Bradley Co., Electronic Components Div., A Rockwell Internsiional Co., EI Paso, TJ( 

79936 ......... ,." ........... , ......... , ........ , ..... 915-592-4888;800-592-4S88 
§ Allen- Bradley Co, Div. ollnduslrial Control Grp., Milwaukee, WI 53201 ....•... , ....•... 

414-382-2000 
§ International Components Corp, Melville, NY 11747 .................... 516-293-1500 

International Microelec!ronics, Arlington, TX 76003 ................. , .... 817-561-2244 
§ International Resistive Company. Boone, NC 28607 . ... . .. . . ... . .. . . . . .. 704-264-8661 
§KOA Speer Electronics, Bradford, PA 16701 ......................... ". 814-362-5536 

Mouser Electronics. Manstield, TJ( 76063 , ..•...... , ....... ;., .. ,....... 800-346-6873 
Shokai Far East Ltd, Peekskil~ NY 10566 .. .. .. . . . .. . .. .. . .. . . .. .. .. .. .. 914-736-3500 

§t Vem~ech:Vemitron Corp, Deer PI<., NY 11729 .......................... 516-586-5100 

Resistors,Oecade-4700 
§ Ceddock ElectroniCS, Inc., Riverside, CA 92507, 714-788-1700 •.•••••••• Ao1853 

General Resletence, A Prime Technology Company, N. IIranford, CT 08471 • 
203-481-5721 .................................................... A·1913 

IIET Labs, Inc., Westbury. NY 11590. 516-334-5959 •••••.••.•••••• 0.1258-1262 
!soIek Corporation, Swansea, MA 02777. 508-873-2900 •.•..•.•••• A-1925.1927 
Julie Research Labs., New York. NY 10001, 212-833-8625 • . • • . • • • • • • • • • 0.1272 
Mlcro-Qhm Corp., Duarte. CA 91010. 818-3575377 ..••.••......••.•.•. A.1947 
Mills Resistor Co •• Los Alamitos, CA 90120. 213-598-2454, ••••••••••••• , A·1949 

t PPM, Inc., Cleveland, OM 4413!l. 216-349-2300 •••••.••••••••••••••••••. 0·1311 
t Precision Control Manufecturing, Inc., Seattle. WA 98109,206-281-9360 •••••• 

A·2062 
§t RCD Components. Inc., Manchester, NM 03109, 603-889-0054 •••.•.•••• A·1982 

Shaillronil/, Corp., Selma, NC 27576, 919-965-8346 • • • • • • • • • • • • • • • • • • • •• 0 0 1325 
t Tech Laboratoriee Inc., Pallsaclee PI<., NJ 07650, 201-944-2221 ••••••••• 11·1799 
§ Allen Bradley Co" Electronic Components Div., A Rockwell International Co, EI Paso, TJ( 

79936 ..... , ......................... , , .. . . . . . . . . .. .. . . 915-592-4888;800-592-4S88 
t The Carborundum Company, Elec!ric Products, Niagara Falls, NY 14302 

............. , .................. ,., ............... ; ............. , ...... 716-276-2521 
CDS "Colorado Data Sys, Englewood, CO 80110 ...... 303-762-1 "64O;8OO-CDS-ATEI 

§t Clarosiat MIg. Co, Inc. Hawker Sic:ldeley. PLC., Dover, NH 03820-1507 
................... , ..... , ............................... 603-742-1120,800-872-0042 

§tDale Electronics, Inc. Norlolk Div., Norfolk, NE 68701-2242 ............. 402-371-0080 
Electro Scientific Industries, Inc. (ESI), Portland, OR 97229 .............. 503-641-4141 
International Manufacturing Services, Porismouth, RI 02871-2418 .•..... 401-683-9700 

§Jaro Components, Inc., Boca Raton, FL 33431 .......................... 305-771-7000 
§t Kelvin Industries, Inc., Sherman Oaks, CA 91403-3501 .•.............•.. 816-990-1192 

Meissner Industries, Dover, NJ 07801 ....... , ...... , .. ,................. 201·366-1700 
§ OhmRe Manufacturing Co. Skokie, IL 60076 .............. '. . . ... . .... ... 706-675-2600 

§-Produc1 sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 
t Ohmlek Il1c., Visl1ay, Niagara Falls, NY 14304 . ., ....... 

Tetlex Instruments, Inc., Fairview Villag~, PA 19409·0281 
Ultranix, Inc., A Company of Vishay, Grand Junction, CO 81502 . 

§ Vishay Resistlve Systems, Malven i. PA 193.55 

Resisto.;;" Deposited Carbon·-471J(j 

716 .. 283-4025 
215-539-6050 
303-242-0810 
215-644-1300 , 

§ AUan Co., ~"r.", fC!nbf.t.rt G., i\~. +roi~vworrdl CPo ~1ijij!3, ~·t~1-7'a5~u'2lnO; 6QO-999-~~111 
.0 ••• " •••••••••• F." iill",,';: 

§ f'ilie,a-Ol1m G0rr:>., n".rte., CA 910111, 1i118-S515~7I' ... ............... A·1947 
§t RCD Comp..cmenls, Inc., llial1"hesl"" NH 03';09, ID3 ·3"9 .. 0~54 . . ..... ,. 1\-1932 

Vfctofeen, In .. .:., Soh:w<, O~ 44139-3395, 2"16-248·9aoOj2-Hi R ;14B-9043 •.... A··19~6 

DalA Electmnics, Inr~ Norlolk Div., Nonoll(. Nt: 68701-22·'(2 402-371-0080 
ff Enginee-red Assemhlies & Comi)o:nen~3 COGT.I., Te-terhoro, l\U 07608 . . :~O~··288-M77; 

Hokuriku USA Ltd., Morton G! oW:t, It. f,n05:;~ 
§ Jaro Components, Inc" Boca Raton. FL 334:~1 
§ KOA Speer Electronics. 8raoi'io;d, PP .. 1 f.r:.'i'; , 

"t Ocean State ThermoticH, Inc" SmithfiBicl, ;:;~ 02917 
§ Ohrnite Manufacturing C:o., SI(okie, Il S0076-
§ Tochno Division, Onle Ell?ctrolllcs, !'!'j(:" i\~uys, C:1, r)'i4C'5-1139 ' 

Vamlstor Corp'" :;p,vlmviU8, '{h ~:l71,K):": . 

Resist\}n:~ Disk, Hcd 1M -:"uLJa-, ,!~'?iQO 

BOo-44-7*56:~9 
708-470-8440 i 
305-771-7000 
B 14-362-5536 
401-231-4640 
708-6'75-2600 
816-781-1642 
015-453-0001 

Cablefofm Inc., 'F1f(.1Y, VA. 22!-l1'l4, &il,,iJ~~,"'6~kk:::~:.l4 .... 0 ••••• ' • A, lO i650-18511 
t The Carborundum Com:panjf, ~7:1ectfi'G !pjI"otPuct~, Nflanl1f3 !F-a~i~, iMY 1430:l, 

i1Qji~270-252t ."" ... ' , .......... " ..... "." ...... " ... , ......... '.".... A~ 1al3'3 
Dale cleclro".c". ~no .. Columi>"s Oiv,. (;"I"mb",., !II" 6!l60i-::lf>41, 40l'-56.1-IlHllIl 

. ." .......... ,.. . .... . ..... " ."." ... "". ""." Ao 1908 
§ Kotemg/*1ctl~n r.ti\f'nak~il~, t.nllh~im, {~A ~)2~nfl, l"14··~~O .. nm~·~ .. ,. , BCI"tS4~-1847 

~emcar~'rrlUohlT1ii, 1~"~c., It-l~li!'.ibIf1lW,!JIf.1" GN ''.H~nw, #'~·1D~;~5~"~-<J:~no . A';1I94S 
Miils Rc!'!sistOf' Co., Lo~ ~Iamito~, GA. @0720 t 2i3~5~~hl4Ei4 ....••. " .•.. " fo"eo'i949 
Milwaukee Remr.;tn'l" tf:.o:rp", Ml~w.muik~. W~ ~~?';Vl,,:\ 4i:4-21,~~f;r=~ ... }I-\cq1900 

§t ReO Comp"mm:e>, il'lo" 1\i1""~ll"$r..,l', iIIl-'J ij',1109., (".o'1·61i~·!I(lfi4 •. A·19112 
Comp{)nen~ Gernm·;.i, il1<: ... Oriss!'?8, p, ::W5bO B1~,-316-n655 

§ Dale EiA(;tron!Gz, fil~~.) Norfolk DilJ., ~\~fJr;fjll" Nt::: SH7f1'1-2242 . 402-371-0000 
Huntingto~l f,:'IGc~ric h-;c., }'lunthigton IN 407'!~fj . 219<~56-07n1 

Inteme.tjf)na~ nesiS'~iI.ll£. Company. 8onnn, ~'\~G 28607 . 704~264-.aRfJ '! 
fdC:: [t, FJ~'c~n"or.rc:~ '·":r:Hk.~)itl!J:, ~>hi'l, U 11:;n~1 , .:.::i :i-7R ~ ·1350 
.;. }'~D;F(;'bnaj,z EI€.:;tK.iii(;S, Wni~·Jf.ai!y. !"J) UI :::1;Y: :'201-887-5700 

Philips Gomoonents Discrete Products Divi,-,ion, A. Norin American Philips Company. 
Riviera B8ach, FL 33404 ...... 407-881-3200 

Philips Compo""nts lJiscrele Products Division, Mineral Wells, '1')( 71'\067 
e17-325 .. 7871 

§'t Solitron/Mi!;row~.vr-?, Soi!tron Devic~j Inc, Hiviem F3dl.. H 33404-9978 
................ 4()7-848-4311 ;800-888-8763 

Stadtpn!o Cart:on Company, St ~v1afYl'.i, PA ·i5857 .. ... 814-781~12:J.~ 

~~es~s'ior£ 'J 
§J!.lIell Cr>., l!'Oc., 

~\n<::'~;~r.~~.1:.sd & hI-J\tWilmlet::1A~~~zect-4j~OO 
'0". t\,g. ~1"ltli • ...",.j" C.\ ~161J5, rnS-i'S5-g00\1; 80ij-9~9·J711 

"....... , ••• "., ..• "" ••. , ••• " •. ",... .010 1841-1942 
A.n~strohtn P~"~(;i!1l~r;ln, ~\!'1C.,,A r:m;'~1:&1in~j f1l~ \f'i~~!'l~Y, H;:'l~r~~:'iWn, MD ~1'?40, 

3Il1-739-37~2 ....... " ............. , .............. , ....... "." A'ia44-18~5 

Seckman Imjuel,;ai Corp., AliilOGle ci Eme,,,,,,,, !;Iectric Co., Fullen",", CiI. Y2635, 
714·447-2:WO ,..... .,,"' ........... ,." "' .... "' .. "."... ""1847 

§ ~!,eddr..'!l~~ ~~~c·~!J'<!)~,,]~f.~~~ .. tm::o. ii:i\">n;,r\'Si~~~~. C!!\ ~;~5t'l1, 7~4"'J~~~·~1n[)," ..... "." A*'~35:zJ II 

!Olll§13 EI~rct!iJ."ilit:;tJ~ !i1«::., "::;tJjl!.il~~:ti:;1.fl.r, ~hf., (;;JiQ,!mbH~ .. :.t!li: ,~·fU)·~~3Q4l, .t.it}:'!~5~3~fQUg 
"" ... ",.".,." ........ , ........... , ... " .. , ...... ",·'1900-1901,1905 

§et D*~lecIroni~", '''"., ;~mfulHlw~ ,,",rMk,~"'-§S1fl'l-~2<!f.!; 4O:?-31H10ll!l-- --- - -[-
" ...... , ....... ,,' ". ,. J\·111!'!1-18!i2,i!!M-13~.~ II 

t [~Uec~?o-~;~flm:rl" ~m::., '?:J~'grt'iJ~cjf" Ri 02iH.16. ,l}iHmT3f..Hi1~;3 ". ".... A~174S,1l9~~O,·;912 

!}-j'¥ ~JlEa ~ii)rr[),l", Addison, M .. i5f!'[MJ5, -1U8 .. 543B~2m . '" .. " . . .. .. .•...•. Ao 1917 I 

§t KOt:" SPS1Jf It:~c'iWn~Ctl, i;j~t1t1l~le. r--f, "~(Ii;·.m t, ci·i!*~i~6::.o~;~a€" _. A0i93!J~i9a2;i934 I 
!tRL/IlI~"I'W r:"''''f,.,,,e .. !s, Inc., Mane""";,,,., 1;1' n~1(l:il, l'i\,3-6S11-32'W ." A'193!l 

t tAini-Systems, ~nlj'!'j l'h,i~lkl ',liif,:". Fijt'n iJI'!1!sitlJ'J, ~'15t';J!iJr1 ,,~':uiebo .. o, WlA. 02.101l, 'I 

~06·S95-(J203 "." .. " , .... ,"",.... ., .. ,", ... " .... ""..... A·1955 
§t Ohmile i\~an"'''''luri~,! Co., Skokie, ~t 60076, 7il!l-GIS-:/000 . A-19M II 

Ol1mlek i"~., 1Iishall, '.iG!la", Falls, ,~I"f ';43(;4, ¥1f;-~8:l-4025 .,.,....... A'1965 
Phill;>" Components Di"",·"te Products Div;si"", A North American Philips 

Compan>" Fiivierm BeRch, Fl. 33404,407-1181-3200 .;.... ...-1913-1974,8-1027 
t Piconlcs, Incorporated, Tyngsboro, iliA 01879, 5I.l6·649-751l1 ........... A'1975 
§ P .... cision Resist;,." Prod"cts, Rile., Melli.polis, iA 52637, 319·394-9131 

A'1976-191'7 
§t r"l/CiiJ ~Of'I~pt:lne.'I\\~, 'fllG., ~vJi:'.I"i(;~~ezi.J~i', ~\1ri ,";:1 iQ9, ti03-b:;D~..ijU~ .•.. _ ...•• P,-1982 

State of Ille AI'!, Inc., Siole C"I!"lII~, PJ>. 161103-1797, 614·355-0004 
........... , .......•...... ".', .. , ..... , ...... ".......... "'-1986,1988-1991 

Viele,,, .. ", I""", SClI"", OC! 44139·3395, 216-2-111-9300;216-2411-9043 .,... A'1996 
§t Vishey Resisti'!" (;ystems, lillo"'e"" fA 1~355, 216-644·1:100 . ..". 1\·2006-2009, 

2076 
Allsn B,adley Co., Electronic Compo"enls D;v., A Rockwell Internat;onal Co., EI Paso, TX 

79936 .. "................ .. .. .. .. . . .. . .. . .. .. .. . 9 15-592-4888;800-592-48B8 
§t California Micro Dev;ces, Inc., Milp;las, CA 95005 .. 408-263-3214 

§CuliJitl CUI):J., ilwiiiyi.IJH, hiJ (h ',1 i................. . .... 2ui-8/'HJbOO 
EBG-Eleklronische Bauelemente, Gesellschaf! m.b.H., AUSTRIA (43) 03116 2625 
E~ec Insirumenls Inc., Daytona 8ch., FL 32120 ... 904-253-5326 
EMC Technology Inc, Cherry Hill, NJ 08004 ................ , 609·429-7800 

# Engineered Assemblies & COn1p<J"ent" Corp., Te1erbom, N.J 07608 . ~OI-288-4477; 
80(}44 7 .. 5639 

Ferro Corporation, Electronic Materials Div.t Santa Barbara, Cfj, 93117-3092 
. . .. . .. . .. . .. . .. .. .. .. .. .. . 805-968-5000 

Hokuriku USA ltd, Morton Grove, IL 60053 . 708-470-8440 
t Hybrid Designs, Inc., Costa l\IIes8, CA 92626 714-557-9933 
t Hycomp, Inc., Marlborough, MA 01752 . 508-485-6300 
§International Components Corp .. Melville, NY 11747 516-293-1500 
t International Manufacturing Services, Portsmouth, RI 028'11-2418 . . . 401-683-9700 

§t InternaUonal Res;stive Company, Boone, NC 28607 . 704-264-8861 
t International Sensor Systems, Inc., Aurora., NE 688'18 402-694-6111 

I 

Resistors, Foil, Uliliaprecision-4700 
§ Jaro Components, Inc., Boca Raton, FL. 3343'1 .......................... 3()5-771-7000 
t KDI/Tr;angle Electronics, Wh;ppaIlY, NJ 1)7961 ....... , ....... "......... 20'1-88'7-5700 

Kyocera NOl1hw"Jsl Electronic Components Group, Vancouver, WA 98661 
., :~:06-6DC-2B ... iO 

§ Uberty International Gorp., Torrance, C/~ 9050'1 ........ _ .... , . 2~ 3-&:)~645~ 

§tMicro-Ohm Corp., Duarte, Cil 91010 ....... 813-~5753n 

Mlni-Sys~ems, ~ilC., .3ur.b·~!1 f\qjr:rT}a~oc~':TI.)niG Uf'llision, ~ettorl[-l,. FL ~1~~7;2S 
............... . .. _.............. ~·07·57~,-0208 

§ !\IIC Components Corp., N. AmitYVille, ~N 1170, 516·226·7500 
Noble USA, Inc., Rolling Meadows, IL EOCOB ..... 703-364-6038 

tOcean S13teTherrnotics, Inc., Smithfield, 1<1 029'17 .' .... "01-231-4fJ1.0 
§ Pnccon1. Redmond, WA 8IJO'j:? . 2(}.s·8n3-0200;80o-··'l2(~>6254 

Peter Parts & Assocs-, VVfJDster, NV l4GSO . " . . . .. 7'.6-26E,-2540 
Phliips Components Discrete Product~~ lJivisitm, 'Mineral 'VVelle, 'IX (GOO? 

8F<}25-7871 
~a!~:rO!1 ~!ectro:1k:s, l'I.'~i.?m!, r:L :::2"!'72 8CC,BJ3-GC:18 
RCL-ShaUcross, luc., SmithAeld, NC 2757,' .' ;:)1~}-934-51B1 

R.F. Electronics, Inc., Irv;oe, CA 927'14-5517 . "('.4-263-0661 
Shokai Far East Ltd., Peekski~l. NV 10566 9'14-7:16-3500 

§t Solftron Devices, Inc .. Semiconductor Group, r-:Jiviara GEaeh, fL ~j:)4()4-9978 
.... ,. 407' ·84B'-·~!3i 1;BOo-,eae"U7S3 

Techno Division, Dale ~!~ctmn;G3, Inc., Va,:,! Nuys, C;\ !1"i406 .. 11:::lci .. S'18-7fJI-'IM2 
Tepro of Florida, Clearwaier, Fl. :';'3575 (113-796-1044 

§t Ultronix, Inc., PI Company 01 Visha~/, Grand Junction, CO 81502 303-24?~·081 0 
§"t Vam;slor Corp., Seviervjjie, TN 371162 .... .............. 615~J53-0001 

-rVermont Precis!on '::tesfstor, Grdeco OJrr:. ',.if \jermant, i3tow>TI, "'1' a5672~1:!OI 
...... , _ ... , ....... _......... tl02-~~j3' Ob6! 

Rrr:$aDtt)rS~ r:~~r~'N~ ::1l.:\;~:(~njal~~~"417e{8 
fj/UI,r;,n C~., In.r:_, (~n~rt ~~.,!i\l. ~~©t~1fwn:\~, t(~fo. r.,itIDf5, Il.l·I~·,'1'G5..s30~t~ ~lnO··999-3111 

.. ... • .• "'.. ..""......... .. ....... , ......... ".. "" ... ' st" 1::41),1342 
~ Caddock Eif':(:lroni(;s, nnc., ~I'lfe&"titi~it+., CPt. ~):?r~€r!., ·.rJ.~, .. ~1'§~-'r!:'rV~ij ..• ". . ". A"~4$J53 

§ Coloor Corp., j~V~Il1W01r1, IMJ IJ?1'tt~, ~~!)1 .. ~11:H-}t~UO .. " .... "... A"··18g~~~tG33 

lCl·a~Iill'2!ed:~·olT1lit:,~1, !ne., C;,:;.~umtIJus r1i:?, Ct~h.ml'~il:!''I..'!t., ~"j~ 

§l!..~te t;:if~~1.it',-:mic$. !IIl,t,.; iNbr:~.r~ilt. ~.~\I., "\1~m:;~r.'!:~ t\\l~ ~;..~~m1u:;::tt.3~, .t:'J~··i~·.r1o{~mm 

•.•• _ •. , .. " ".. ~··~,~'·~~8CI'·"MIt~~~ 

i3;cm!t!f.'U! Pe$~staI{'!C9, t.,\ ~~'iii,ll'e hecl~no~i.t~&: '·:~'I(;.'~p.;lC'~', 

~'Il:J""~'H>'n-1 ,.,..... , 
§ KOA Speer E!ectroniof;s, PA itSlO"J 1 ~"j4N;;'J~2-5638 • " .••. ". t~0·H,t~~li 1~34 

§t KRl/B~mry Com~nlerrt~ .. tni"': .. , M~''';I''''~I,'', p,~~-!t ~21~3, (1tn~~N["r;;~":)21n 

, .••• ', ••. ".", •.•. ,. ~~,~·1~2"~19af.!,-1941.0 
§ Mi!!$ ~esj!~to~ Cn .• l(!l~ pt~miiol.], ~l!1~ .. f~~~~-2<1:S1 .. 0'.' ".,,", •• " A"'m,~~ 

Ohmite Manufacturino (;~'" Sf(o~~iii, ~L "lO,a~tOJr:Ht!OO\i] •• j:\'··J9i1i}~I·~t~~t·~~1~P2. 

PracisiOlr!l Aesiativf; t:i rod',K:t.1, ~n~ •• ~~~(ldjt>'lp()~;it'J~ V\ :;;~ri~~r~ ~i1tS"rtjn·,~1i11 
......... " ••.• , "" .• "."., fo4·~·J(,·;vlii .. 19ii7 

§'t ~C:D r~:;:l··8'u~j~;j)~r,:·(, •. J\\;'~G§2 

fl"~io'l"'$, Chica!Jo, '0_ 5(l!,50, i;\01!}'l:l 
§Allen Bradley Co., Eiet.1ronic (.ompunants Div., A Rockwell i~tf.l?Tl;·:J.til)nal Co., E! Paso, 1')( 

79936 .... _ .. _ . .. . . .. . .. . .. " ........ ".......... 815·,EifZ2 -48fJ8;SOL"-S92-48S8 
§ Baknol' Induslr;es Inc., Missh,sauga, ONT., CANADA LSi- '1)('1 ........... 41&-823-2<100 

§t Beckman Industria! Corp., Al'Wiaie m Emerson Ei~"1ric Co., FuUertcn, I.;A 92635 
." ... " ....... " ...... " .......... 7'14--'147·2300 

§ Distribu·tor & SpecIal Products, Thor~1son COnSUrtl6,r Eio::'tronics. {nG., Deptford, NJ 08096 
. . . . . . . . . . . . . . . .. ... , ... ' . . .. . 0i,.)f:f.~53··2525 

# Engineered Ass~;fnblif3~.& CIJITlpcnen2s Co!,!)., Teter[>'Jfu, NJ 076.08 .. _ ... 2'J1-:288-i14i7; 
60(}-,.141-5639 

. -Hokunki.l-UV'\Tld:Mf)r\:on Gn,Nc, Ie S(jO~8 ID8·4/(\-~:~!·40 
Huntington Electric Inc., HLJntin9tol1, ~N .'f6750 2'i H-:}5fHX(,'8 

§ ICG-RALL V COrpDra~!on, Palo .4~to, CA 94303 . 4! f.-B5G-:;·900 
§~n1ernational Compofle!~lS Corp., i'J~e~ville, f~Y "j'l·l4'l 6lG··2~~3-·j500 

§t international Resistive Co!i1pany, Soona, NC 26(107 70~}-2b4-8861 

ISL Products lilt'!, LId., Syosso~ NY 1'1791"6093 ... 5'10 .. 93"1-:>475 
§ Jam Components, Inc., Boca Raton, FL 3343'i 305-771-'iOOO 

Kelvin Indusiries, Inc., Sherman Oaks, CA 9140:>·3501 ... 813-990-1192 
§ Laubo Technology, Woodland Hmo, CA 91367 ill?r703-118B 
§Liberty International Corp., Torrance, CA 90501 .... ....... 213-539-6452 

§tMemcor-Truohm, Inc., Hunt;ngion, IN 46750 . 219-356-4300 
§ Micro-Ohm Corp., Duarte, CA 910Hl ............. 818-3575377 

NIC Components Corp., N. Amityville, NY 11701 516·226 .. 7500 
Noble U.SA. Inc., Romng Meadows, IL 60008 ..... 706·364-6038 

§ NTE ElectroniCS; Inc •. Bloomfield, i\~.J 0700.3 . ~Oi 7,(I,tHj089 
tOhmtek Inc., Vishay, Niagara Falis, NY 14.'lO4.. ....... . .... 7'1&-283-4025 

Philips Components Discrete Products Division, A North Americfln Philips Company, 
Riviera Beach, fL 33404. .. .. .. .. . .. . .. .. .. .. .. .. .. .. .. .. . .. . 40'7-681-3200 

§t Philips Components Diserete Products Division, Minerai Wells, TX 700ti7 
............ ".. ................ 817-325-7871 

§Philips ECG, North Americon Ph;;;ps Co., Williamsport, Pt. 177C1... 717-323-4691 
R.F. EI~tronics, Inc" Irvine, ell. 92714-5517 ... , .... ,. 714-263 .. 0661 
Shokai Far East Ltd., Pee~.skill, NY 10566 .......... " ''', .. "".". 914-736-3500 

§Techno Division, Dale Electronics. Inc .. Van Nuvs, GA 91405-1139 818-1AH642 
Ullronix, Inc., A Company of Vishay, Grand Junc!ior, CO 81502 ......... 303-242-0810 
Varnistor Corp., Sevi8lVille, TN 37862 .. . ............. ,........ 615-453-0001 
Vermont Precision Resistor, Codeco Corp. of Vermon~ Stowe, vr 056'72-1207 

802 .. 253-8567 
Vishay Rosistive Systems, Malvern, PA 193!:;5 . :.?i 5-644- '1300 

Resistors, Flux Sensitive-4100 
§t RCD Components, Inc., Manchesler, NHI 031U9, 003·1l61HI0!i4 

§ Bachi, Inc., Itasca, Il 60143 ................... .. 
.... , •.•.. 1'1-191)2 

708-773-5600 
201-371-9500 § Colber Corp., Irvington, NJ 07111 ...................................... . 

Resistors, Foil, Ultraprecision-4700 
§ Caddock ElectroniCS, Inc" Riverside, CA 92507, 714-788·1700 ., •••• ,... ,1101853 

lsalek Corporation, Swansea, MA 02777, 506-673-2900 ••••• ,..... 1.-1925·1927 
KRl/Bantry Components, Inc., Manchester, Nt! 031113, 003-668-3210 ... ,11·1936 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Resella, 



Resistors, Foi~ Ultraprecision-4700 (Cont'd) 

§t Ultronix, Inc., A Company of Viallay, Grand Junction, CO 81502, 303-242-0810 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••••• A·1992 

§tVlahay Raaiatlva Syatama, Malvarn, PA 19355, 215-&44-1300 •• '.' •• Ao2001-2009, 
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EBG-Elektronische Bauelemente, Gesellscheft m.b.H. AUSTRIA .•.... (43) 03116 2625 
Hokuriku USA Lid.. Morton Grove, II. 60053 ................... ,......... 708-470-6440 

§Jaro Components, Inc., BOca Raton, FL 33431 .......................... 305-771-7000 
t Wllbrecht Electronics, Sl Paul. MN 55107 .... .. .... . . ...... . . ....... . ... 612-222-2791 

Resistors, Four Terminal-4700 
§ Dale Electronics, Inc., Columbus Div., Columbus, NE 68801-3647, 402-563-6506. 

· • . • • • • . • • • • • • • • • • . • • • • . • • •• • • • • • • • . • . • • • • . • • • . • . • . • • • • • • • .. A·1907-1908 
lsotak Corporation, Swanaee, MA 02777, 508-673-2900 ••••••••••• A.1925-1927 

§t KRL/Bantry Components, Inc., Manchester, NH 03103, 603-668-3210 ••• A·1939 
Pracialon R.slator Co.,lnc., Largo, FL 34647-1421,813-541-5771 ••• A.1980-1991 

§t ReD Components, Inc., Manc_r, NH 03109, 603-669-0054 •••••••••• A-1992 
Ststs of the Art, Inc., Ststs College, PA 16803-1797, 814-355-8004 •••••• A-1986 

§ Ultronix, Inc., A Company of Vl8hay, Grand Junction, CO 81502,303-242-0810 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A·1992-1993;1995 

Colber Corp., Irvington, NJ 07111 ....................................... 201-371-9500 
Dale Electronics, Inc., Norfolk Div., Norfolk, NE 68701-2242 ............. 402-371-0080 
Huntington Elsctric Inc., Huntington, IN 46750 ........................... 219-356-0778 

§ International Resistive Company, Boone,. NC 28607 •. . . . . . . . . . . . . . . . . . • . 704-264-8861 
§Jaro Components, Inc.,.Boca Ralon, Fl33431 .......................... 305-771-7000 

Kelvin Industries, Inc., Sherinan Oaks, CA 91403-3501 ......•........... 818-990-1192 
Mills Resistor eo.. Los Alamitos, CA 90720 ............................. 213-598-2454 
Tepro of Florida, Clearwater, FL 33575 .. :................. 813-796-1044 

Resistors, Fuse-4300 - See Vol. B 

Resistors, Glass-4700 
Angatrollm Precision, Inc., A Company of Vishay, Hagerstown, MD 21740, 

301-739-8722 ............................................... A.1844-1645 
§Colbar Corp., irvington, NJ 07111, 201-371-9500 ......... , ............ A-1G82 

Plconlcs, Incorporated, Tyngsboro, MA 01879,508-649-7501 •••••••.•.• A'1975 
§t RCD Components, inc., Manchestsr, NH 03109, 603-669-0054 •••.•••••• A·1982 

Vleloreen, Inc., Solon, OH 44139-3395,216-248-9300;216-248-9043 ••..• A·1997 
Component Ganaral, Inc., Odessa, FL 33556 ............................ 813-376-6655 
Dale Electronics, Inc., Columbus Div. Columbus, NE 68601-3647 .....•. 402-563-6506 
Dale Electronics, Inc., Norfolk Div. Norfolk, NE 66701-2242 ............. 402-371-0080 
Enec Inairuments Inc., Daytona Sch., Fl32120 ......................... 904-253-5328 

# Engineerad Assemblies & Components Corp., Tetarboro, NJ 07608 ...... 201-288-4477; 
8(J()..447·5639 

t Ohmite Manufacturing Co, Skokie, IL 60076 ............................ 708-675-2600 
Philips Components Discrete Products Division, Mineral Wells. TX 76067 

817-325-7871 
SolitrOn/Microwave, Sol~ron Davices Inc, Riviera Sch., Fl 33404-9978 

........................................................ 407-848-4311;800-888-8763 
§Tschno Division, Dale Electronics, Inc., Van Nuys, CA 91405-1139 ...... 818·781-1642 

§t Vishay Resisiive Systems, Malvern, PA 19355 .......................... 215-844-1300 

Resistors, Heat Sink Encased - See Resistors, Integral Heat 
Dissipator (Vol. A) 

Resistors, High Frequency-4700 
Cableform Inc., Troy, VA 22974, 804-589-8224 •••••••.•••.••.•••. A'1850-1851 

§ Caddock Electronics, Inc., Rlvaralde, CA 92507,714-788-1700.......... A'1853 
t Tha carborundum Company, Electric Products, Niagara Falls, NY 14302, 

716-278-2521 .................................................... A'I860 
Dale Electronics, Inc., Columbus Div., Columbus, NE 68601-3647, 402-563-6506 

.................................................................. A·1199 
§ Dale EleCtroniCS, Inc., Norfolk Dlv., Norfolk, NE 68701-2242, 402-371-00lI0 

• .. .. .. .. .. .. • .. • • .. • . • . • • .. • • • • • .. .. . • . • • .. . • . • . .. . • . • . .. .• A-1897-1899 
Milia Raalator Co., Los Alamitos, CA 90720, 213-598-2454 •• . • . • • • • • • . •. A'I949 

§t RCD Components, Inc., Manchester, NH 03109, 603-669-0054 •••.•••••• A·I982 
Raslatora, Inc., Chicago, IL 60650,708-852-7555 ••.•••..••.••••.•••.•• A'1983 
Slats of lha Art, Inc., Slats College, PA 16803-1797, 814-355-8004 •.•••• A'1986 
VI_n, Inc., Solon, OH 44139-3395, 216-248-9300;216-248-9043 .•••• A·t998 

§t Vlahay Raslsliva Syatams, Malvarn, PA 19355, 215-644-1300 .••••••.••• A'2001, 
. 2003-2004 

§Allen Bradley Co., Electronic Components Div, A Rockwell International Co., EI Paso, TX 
79936 . . . .. . .. . .. . .. . . . . . .. . .. . . . . . . . .. .. .. . . . . . . . . .. .. 915-592-4888;800-592-4868 

§Allen Co., Inc., Robert G., N. Hollywood, CA 91605 ....... 818-765-8300; 800-999-3711 
Component Ganeral,lnc .• Odessa, FL 33556 ............................ 813-376-6655 
EBG-Elektronlsche Bauelemente, Gesellschalt m.b.H, AUSTRIA ...... (43) 03116 2625 

t EMC Technology Inc, Cherry Hill, NJ 08034............................. 609-429-7600 
Hokuriku USA Ltd; Morton Grove,ll60053 ............................. 706-470-8440 
Huntington Electric Inc., Huntington, IN 46750 . . .. . . .. .. .. . . ...... .. . .. .. 219-356-0778 

t Hycomp, Inc., Marlborough, MA 01752 .................................. 508-485-6300 
International Manufecturing Services, Portsmouth, RI 02871-2418 ....... 401-683-9700 

§ International Resistive Company, Boone, NC 26607 . . . . . . . . . . . . . . . . . . . .. 704-264-8861 
§Jaro Components, Inc., Boca Raton, Fl33431 .......................... 305-771-7000 
t KDi/Triangle Electronics, Whippany, NJ 07981 ......................... 201-887'5700 

Kelvin Industries, Inc., Sherman Oaks, CA 91403-3501 .................. 618-990-1192 
t KAL/Bantry Components, Inc.. Manchester, NH 03103 .................. 603-668-3210 

§t Memcor-Truohm. Inc. Huntington, IN 46750 ............................ 219-356-4300 
t Mini-Systems, Inc., Thick/Thin Film Division, North Attleboro, MA 02761 

508-695-0203 
Mini-Systems, Inc., Sunba" Microelectronic Division, Dattona, FL 32725 

....................................................................... 407-574-0208 
§ Nepenthe, Inc., Palo Alto, CA 94303 ........................ " .. .. .. .. .. . 415-496-6666 

Ohmtel< Inc., Vishay, Niagara Falls, NY 14304 ........................... 716-283-4025 
t Ovenair&-Audio-Carpenter, Oak Crystal Inc, CharlotteSVille, VA 22901 .. 804-977-8050 

RCL-Shallc,oS8, Inc., Smithfield, NC 27577 ...................•.........• 919-934-5181 
§t Solitron Devices, Inc, Semiconductor Group; Riviera Baach, Fl 33404-9978 

..............••.........................•.............. 407-846-4311;800-888-8763 

PRODUCT INDEX & DIRECTORY 

§Techno Division, Dale Electronics, Inc, Van Nuys, CA 91405-1139 ...... 818-781-1642 
§t UItronix, Inc., A Company of Vlshay, Grand Junction, CO 81502 ..••.••.• 303-242-0810 

Resistors, High Megohm (Over 22 Megohms)-4700 
Cablefonn Inc., Troy, VA 22974,804-599-8224 ••••••••••••••••••• A.1860-1851 

§ Caddock ElectroniCS, Inc., RIverside, CA 92607,714-788-1700 •••••••••• A·1853 
HY MEG Corp.,·Addison,IL 60005, 708-&43-9250 ••••••••••••••••• A.1916,191S 
Inlarnational Manufacturing Services, Portsmouth, RI 02871-2418, 401-683-9700 

•••••••••••••••••••••••••.••••••••••••••••••••••••••••••••••••••• A·1922 
t Mlnl-Syatams, Inc., Thick/Thin Film Dlvlalon, North Attleboro, MA 0276.1, 

608-695-0203 .................................................... A-1955 
§t RCD Components, Inc., Manchester, NH 03109, 603-669-0054 •••••••••• A.1992 

Ststs of the Art, Inc., Stat. College, PA 16803-1797, 814-355-8004 •• A.1996-1997 
Vieloreen, Inc., Solon, OH 44139-3395, 216-248-9300;216-248-8043 

.. .. • • • .. • • • • • • • • .. • .. • • • .. • • .. .. .. .. .. • • .. .. .. • • .. • .. .. .... A·1996-1999 
§ Allan Bradley Co., Electronic Components Div, A Rockwelliniernational eo.. EI Paso; TX 

79936 ................................................. 915-592-4886;800-59_a 
§Allen Co, Inc, Robart G., N. Hollywood, CA 91605 ....... 818-765-8300; 800-999-3711 

§t California Micro DeviCes, Inc., Milpitas, CA 95035 ..•.................... 408-263-3214 
§Colber Corp., Irvington, NJ 07111 .......... _ ............................ 201-371-9500 

Component General, Inc, Odessa, FL 33556 .......•..................•. 813-376-6655 
CTS Corporation, Elkhart, IN 46514 ..................................... 219-293-7511 
CTS Corp,Electrocomponents business unit (Fol'TT1el'ly Elkhart Div.), Elkhart, IN 46514 

. . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . 219-295-3575 
Dale Electronics, Inc., Columbus Div., Columbus, NE 86801-3647 ....... 402-563-6506 
Dale Electronics, Inc, Norfolk Div, Norfolk, NE 68701-2242 .•........... 402-371-0080 
EBG-Eleidronische Bauelemente, Gesellschali mb.H, AUSTRIA ...... (43) 03116 2625 
Ettec Inairuments Inc., Daytona Sch, Fl 32120 ... ,..................... 904-253-5328 

# Engineerad Assemblies & Components Corp., Teterboro, NJ 07608 .....• 201-288-4477; 
800-447-5639 

Hokuriku USA Ltd. Morfon Grove, Il 60053 ............................. 708-470-8440 
§t International Resistive Company. Boone. NC 28607 ..................•.. 704-264-8861 

§Jaro Components, Inc., Boca Raton, FL 33431 .......................... 305-771-7000 
§K & M Electronics, W. Springfield MA 01089 ............................ 4'13-781-1350 
t KDIITriangie Electronics, Whippany, NJ 07981 ......•.................. 201-687-5700 

Kelvin Industries. Inc., Sherman Oaks, CA 91403-3501 .................. 818-990-1192 
t KRlIBanlry Components, Inc., Manchester, NH 03103 .................. 603-668-3210 
t Microple)(, Inc.. Anaheim. CA 92808 ..................................... 714-634-1535 
Min~Systems, Inc., Sunbatt Microelectronic Division, Dellona, Fl 32725 

....................................................................... 407-574-0208 
§ Murata Manufacturing Co, LId., Nagaoka-Kyo-Shi. Kyoto. JAPAN 617 •.. 075-951-9111 

Ohmlek Inc., Viahay. Niagara Falls, NY 14304 . . .. . . . .. . .. . . . ..•. . . . . .. .. 716-283-4025 
t Ovenair&-Audio-Carpenter, Oak Crystal Inc., Charlottesville, VA 22901 .. 804-977-8050 

Philips Components Discrete Products Division, A North American Philips Company, 
Riviera Beach, FL 33404 ............................................. 407-881-3200 

Philips Components Oiscrete Products Division, Mineral Wells, TX 76067 

RF. Electronics, Inc., Irvine, CA 92714-5517 ............................ . 
Stackpole Carbon Company. Sl Marys, PA 15857 ..................... . 

§Techno Division, Dale Electronics, Inc., Van Nuys, CA 91405-1139 .... .. 
Tepro of Florida, Clearwater, FL 33575 ................................ . 
Transicoillnc., Penn Airborne Products, Southampton, PA 18966 ....... . 
URronix, Inc. A Company of Vishay, Grand Junction, CO 81502 ........ . 
Vamislor Corp, Sevierville, TN 37862 ...... : ............. ; ............. .. 

t Vi_hay Resistive Systems, Malvern, PA 19355 ........................ .. 

ReSistors, High Temperature (Over 125°C)-4700 

817-325-7871 
714-263-0661 
814-781-1234 
816-781-1642 
813-796-1044 
215-355-3400 
303-242-0810 
615-453-0001 
215-B44-1300 

t Aalpha PreCision, Pacific Resistor Co., Tsrzana, CA 91356,818-345-7811 
................................................................. A·1837 

§ Caddock ElectroniCS, Inc., Rivel'Side, CA 92501, 714-788-1700 •••••••••. A'1853 
t The Carborundum Company, Electric Products, Niagera Falis, lilY 14302, 

. 716-278-2521 ..................................................... A·I860 
§t Dale Electronics, Inc., Columbus Div., Colurnbus, ME 68601-3647, 402·553-6506 

. . • . . . . . . .. • . . . . • .. .. . .. . . .. . .. . .. . . • . .. • • . • .. . . •• A·1902,l90S-1906,l908 
§ Dale Eleelronics, Inc., Norfolk Div., Norfolk, NE 68701-2242, 402-371-0000 

................................................................. A'la9S 
t Electro-Films, Inc., Warwick, RI 02886, 401-738-9150 •••••••••••••••••• A·19i0 

HY MEG Corp., Addison, IL 60005, 708-543-9250 •••.•••••••••••••••••• A.19l6 
KOA Speer ElectronicS, Bradford, PA 16701, 814-362-5536............. A·1933 

t KRL/Bantry Components, Inc., Manchester, NH 03103, 603-668-3210 ••• A'1936 
Mills Resistor Co., Los AlamitDs, CA 90720, 213-598-2454 • • • • • • • • • • • • •• A.1949 

t Milwaukee Rasistor Corp.. Miiwaukee, WI 53204, 414-271-9900 •••• A·1950-1951 
§t Ohmila Manufaeluring Ca., SkOkie, Il 60076, 708-675-2600 • • . • • • • • • • • •• Ao1962 

t Pacific Resiator Co., Tarzana, CA 91356, 818-345-7811 ........... A'1968-1970 
t Plconlcs, Incorporated, Tyngsboro, MA 01879,508-649-7501 ••.•••••••• A-1975 

Precision Resistive Produels, Inc., Mediapolis, IA 52837, 319-394-9131 •• A-1977 
Precision Resiator Co., Inc., Largo, FL 34647-1421, 813-541-5n1 •.•.••. A·1979 

§t RCD Components. Inc., Manchester, NH 03109, 603-669-0054 •••••••••• A·1992 
Resistors, Inc., Chicago, IL 60650, 708-652-7555 •••••••••••••••••••••• A·19B3 
Slate of the Art, Inc., Slate College. PA 16803-1797, 814-355-8004 •• A·1996-1991 
Vieloraan, Inc., Solon, OH 44139-3395, 216-248-9300;216-248-9043 

............................................................ A·1996,1999 
§Allen Co.. Inc, Robert G., N. Hollywood. CA 91605 ....... 818-765-6300; 8DO-999-3711 
§ Colbar Corp., Irvington, NJ 07111 ....................................... 201-371-9500 

Component General, Inc., Odessa, FL 33556 .....•........•...•......... 813-376-6855 
EBG-Elektronische Bauelemente, Gesellschaft m.b.H, AUSTRIA ...... (43) 03116 2525 

# Engineerad Assemblies & Components Corp., Telerboro, NJ 07608 ...... 201-288-4477; 
800-447-5639 

§t Fenwal Electronics, 1nc.1 APD. MiHorn. MA 01757 .. .... . . . . . . . . . . .. . . .... 508-478-6000 
Ferro Corporation, Electronic Malerials Div, Senta Barbera, CA 93117-3092 

.. . . .. .. . . . . . . . . . . . .. . .. . . . .. . . . . . . . . .. . . . .. . . . .. . .. . . .. . . .. . .. . .. .. ... 805-968-5000 
Hokuriku USA lid., Morton Grove, IL 60053 ............................. 708-470-8440 
Hunlington Electric inc.. Huntington, IN 46750 ........................... 219-356-0778 

t Hycomp, Inc., Marlborough, MA 01752 .................................. 508-465-6300 
International Manufacturing Services, Portsmouth, RI 02871-2418....... 401-683-9700 

§ International Resistive Company, Boone, NC 28807 . . . . . . . . . . . . . . . . • . . .. 704-264-8861 

§""'Product sold through distributors t-Product meets MIL specs iI>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 
§Jaro Components, Inc., Boca Raton, FL 33431 .......................... 305-771-7000 
t KDl/Triangle Electronics, Whippany, NJ 07981 ......................... 201 -887-5700 
§Kelvin Industries, Inc., Sherman Oaks, CA 91403-3501 .................. 818-990-1192 

Meissner Industries, Dover, NJ 07801 ................................... 201-36IH700 
§t Memcor-Truohm, Inc., Huntington, IN 46750 .....•...................... 219-356-4300 
§t Micro-Ohm Corp., Duarte, CA 91010 ...............................••.... 818-3575377 

t Min~Systems, Inc., Thick/Thin Film Division, North Attleboro, MA 02761 
503-095-0203 

Min~Systems, Inc., Sunben Microelectronic Division, Denona, FL 32725 
.................................................................•..... 407-574-0208 

Nytron Inductors, Inc., Darlington, SC 29532 ............................ 803-393-5421 
Philips Components Discrete Products Division, A North American Philips Compsny, 

Riviera Beach, FL 33404 ............................................. 407-881 -3200 
§t Philips Components Discrete Rroducts DiviSion, Mineral Wells, TX 76067 

817-325-7871 
§tRCL-8halicross, Inc., SmHhfield, NC 27577 .............................. 919-934-5181 

§Rohm Corporation, Rohm Electronics Division, Antioch, TN 37013 ... ,. 615-641-2020 
§t Solitron Devices, Inc., Semiconductor Group, Riviera Beach, FL 33404-9978 

. .. . . ... .. .. . . .. . .. . .. . .. . .. .. . . . . . . . . . . . . . . . .. . . . . .. ... 407-848-4311 ;80Q.888-8763 
Stacl<pole Carbon Company, St Marys, PA 15857 ...................... 814-781-1234 

§Techno Division, Dale Electronics, Inc., Van Nuys, CA 91405-1139 ...... 818-781-1642 
§tUltronix, Inc., A Company 01 Vishay, Grand Junction, CO 81502 ........ 303-242-0810 

Vemnont Precision Resistor, Code<'o Corp. of Vermon~ Stowe, VT 05672-1207 
. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 802-253-8567 

§t Vis hay Resistive Systems, Malvern, PA 19355 .......................... 215-644-1300 

Resistors, High Voltage (1,000 Volts & Over)-4700 
t Aalpha Precision, Pacific Resistor Co., Tarzana, CA 91356, 818-345-7811 

, ................................................................ A-1S37 
Cablelorm Inc., Troy, VA 22974, 804-589-8224 .••.•.•••.•.••••••• A.1850-1851 

§ Caddock Electronics, Inc., Riverside, CA 92507,714-788-1700 •••.•••••. A-1853 
t The Carborundum Company, Electric Products, Niagara Falls, NY 14302, 

716-278-2521 ............................................... A-188D-1S81 
§t Dale Electronics, Inc., Columbus Div., Columbus, NE 68601-3647, 402-563-6506 

.••••••.••••••••••••••••••••••••••••••••••••••••.•••••• A-1900-1901,190B 
Elliottl Jordan, A Company of Vishay, Grand Junction, CO 81502, 619-690-2401 

...................................... ...................... A-1914-1915 
HY MEG Corp., Addison, IL 60005, 708-543-9250 ••..•.•.••••.•••• A-1916,1918 
Julie Research Labs., New York, NY 10001, 212-633-6625 •••.•• Ao I929, 001270 
Memcor-Truohm, Inc., Huntington, IN 46750, 219-356-4300 ••••••••••••• A-I946 
Milia Resistor Co., Los Alamitos, CA 90720, 213-598-2454 ••••••.••••.•• A-I949 
Ohmile ManufactUring Co., Skokie, IL 60076, 708-675-2600 • • • • • • • • • • • •• Ao1961 

t Pacific Resistor Co., Tarzana, CA 91356, 818-345-7811 •••.••••.•. A-1968-1970 
Piconlcs, Incorporated, Tyngsboro, MA 01879,508-649-7501 ••••••••••• A01975 

t Precision Resistor Co., Inc., Largo, FL 34847-1421,813-541-5771 ••• Ao I978-1980 
§t RCD Components, Inc., Manchester, NH 03109, 603-669-0054 •••••• ~... A-I982 

State 011118 Art,lnc., SIal .. College, FA '16803-1797, 814-355-8004 .•.••• A-19!16 
Victoreen,lnc., Solon, OH 44139-3395, 216-248-9300;216-248-9043 

........................... ................................. A-I996-1999 
Allen Bradley Co.. Electronic Components Div., A Rockwell Intemational Co .• EI Paso, TX 

79936 . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . .. . .. . . . . . . . . . . .. 915-592-4888;800-592-4888 
t Atlas Engineering Corp., Dorchaster, MA 02121 ......................... 617-445-7100 

§t Aydin Corporation (West), San Jose, CA 95119-1371 ................... 408-629-1100 
§ColberCorp., Irvington, NJ 07111 ....................................... 201-371-9500 

Component General, Inc .• Odessa, FL 33556 ............................ 813-376-6655 
tCTS Corporation, Elkha~ IN 46514 ..................................... 219-293-7511 

CTS Corp.,Electrocomponents business unit (Formerly Elkhari Div.), Elkh~ IN 46514 
-.--~,~~ •. ~ •• <~.~ •• ~ •• ~ •• ~ ••.•••••••••••••••••••••••••••••••••••••••••••••••• 219-295-~57S-

§Dale ElectroniCS, Inc, Norlolk Div., Nooiolk, NE 68701-2242 .•........... 402-371-0080 
EBG-Elektronische Bauelemente, Gesellschaft m.b.H, AUSTRIA ...... (43) 03116 2625 

# Engineered Assemblies & Components Corp., TetertJoro, NJ 07608 ...... 201-288-4477; 
81lO-447-5639 

Haelely Test Systems, E. Haafely & Co. LTD, Woodbridge, VA 22192 ... 703-494-1900 
Hokuriku USA Ltd.. Monon Grove, IL 60053 ............................. 708-470-8440 
Intemational Manufacturing Services, Portsmouth, RI 02871 -2418 . . . . . .. 401-683-9700 

§t International Resistive Company, Boone, NC 28607 . . . . . . . . . .. . . . . . . . . .. 704-264-8861 
§Jaro Components, Inc., Boca Raton, FL 33431 .......................... 305-771-7000 
§K & M Electronics W. Springlield, MA 01089 ............................ 413-781-1350 
t KDl/Triangle Electronics, Whippany, NJ 07981 ......................... 201-887-5700 

Kelvin Industries, Inc., Sherman Oaks, CA 91403-3501 .................. 818-990-1192 
KRL/BanlryComponents, Inc., Manchester, NH 03103 .................. 603-668-3210 

tMaxwel1 Laboratories, Inc, San Diego, CA 92123-1506 ................. 619-279-5100 
MicrcKlhm Corp., Duarte, CA 91010 ..................................... 818-3575377 
Mini-Systems, Inc., Thick/Thin Film Division, Norlh Attleboro, MA 02761 

508-695-0203 
Min~Systems, Inc., Sunben Microelectronic Division, Denona, FL 32725 

.................................................................... '''< 407-574-0208 
§ Murata Manufacturing Co., Ltd, Nagaoka-Kyo-Shi, Kyoto, JAPAN 617 .. . 

Ohmtek Inc., Vishay, Niagara Falls, NY 14304 ......................... .. 
t OVenaire-Audio-Carpenter, oak Crystal Inc., Charlottesville, VA 22901 .. 

§t RCL-Shallcross, Inc., Smithfield, NC 27577 .... < ....................... .. 

Sensitive Research Instruments, Mt Vemon, NY 10550 ....•............ 
§ Square D Co.. Palatine, IL 60067 ...................................... .. 
§ Techno Division, Dale Electronics, Inc, Van Nuys, CA 91405-1139 ..... . 
t Vamistor Corp., Sevierville, TN 37862 .................................. . 

Vishay Resistive Systems, Malvern, PA 19355 ......................... . 

Resistors, Hot Molded-4700 

075-951-9111 
716-2834025 
804-977-8050 
919-934-5181 
914-699-9717 
708-397-2600 
818-781-1642 
615-453-0001 
215-644-1300 

t Aalpha Precision, Pacific Resistor Co., Tarzana, CA 91356, 818-345-7811 
•••••••••••••••••••••••••••••••••••••••••••••.•••••.••••••••••••• A-1837 

Dala Electronlcs,lnc., Columbus DIv., Columbus, NE 68601-3647,402-583-6506 
....................................................... A-I902-1903,1906 

§t Dale Electronics, Inc., Norfolk Dlv., Norfolk, NE 68701-2242, 402-371-0080 
••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••• A·1891 

Imperial Astronlc., Northridge, CA 91324, 818-886-7872 •••••••••• A01919-1921 

Resistors, Low Temperature Coefficient-4700 
§t KRLlBantry Components, Inc., Manchester, NH 03103,603-668-3210 

............................................................ A-1936,1940 
Memcor-Truohm, Inc., Huntington, IN 48750, 219-356-4300 ••••••••••••• A-I946 

§t Ohmite Manufacturing Co., Skokie, IL 60076, 708-875-2600 • • • • • . • • • • • •• »'01961 
t Pacific Resistor Co., Tarzana, CA 91356, 818-345-7811 •••••.••••• AoI968-1969 

§t RCD Components, Inc., Manchester, NH 03109,603-669-0054 ••••.••••• A-I982 
Ultronix, Inc., A Company of Vishay, Grand Junction, CO 81502,303-242-0810 

............................................................ ",01993,1995 
§t Vishay Resistive Systems, Malvern, PA 19355, 215-644-1300 •••••• A-2005-2007 

§ Allen Bradley Co, Electronic Components Div, A Rockwellintemational Co, EI Paso, TX 
79936 . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . ... 915-592-4888;800-592-4888 

EBG-Elektronische Bauelemente, Gesellschaft rnb.H, AUSTRIA ...... (43) 03116 2625 
# Engineered Assemblies & Components Corp, Teterboro, NJ 07608 ...... 201-288-4477; 

800-447-5839 
§ International Components Corp., Melville, NY 11747 .................... 516-293-1500 

§t Intet"national Resistive Company, Boone, NC 26607 .......... . . . . . . . . . .. 704-264-8881 
Kelvin Industries, Inc., Sherman Oaks, CA 91403-3501 .................. 818-990-1192 

§Techno Division, Dale Electronics Inc, Van Nuys, CA 91405-1139 ...... 818-781-1642 

Resistors, Integral Heat Dissipator-4700 
Aalpha Precision, Pacific Resistor Co., Tarzana, CA 91356, 818-345-7811 

................................................................. A-1837 
Caddock ElectroniCS, Inc., Riverside, CA 92507,714-788-1700 •••••••••• Ao181i3 

§t Dale ElectroniCS, Inc., Columbus Div., Columbus, NE 68601-3647,402-563-6506 
........ , .............................................. A01905,1907-1908 

Isolek Corporstion, Swansea, MA 02777,508-873-2900 ••••••••••• A01925,1927 
§t KRL/Bantry Components, Inc., Manchester, NH 03103, 603-868-3210 ••• A-I940 

Milwaukee Resistor Corp., Milwaukee, WI 53204, 414-271-9900 •••• Ao I950-1952 
§t Ohmite Manufacturing Co., Skokie, IL 60076, 708-675-2800 •••••••• A o 1958,1961 

Pacific Resistor Co., Tarzana, CA 91356, 818-345-7811 ••.••••••.• A.1968-1970 
§t RCD Components, Inc., Manchester, NH 03109, 603-669-0054 .•• ,...... A-1982 

Resistors, Inc., Chicago, IL 60650, 708-652-7555 ••••••••.•.•.••..••••• A.19B3 
, Vishay Resistive Systems, Malvern, PA 19355, 215-644-1300 •.•.••••••• A-2001 
§ Colber Corp., Irvington, NJ 07111 ............ <0 • • • .. • • • • • .. .. • • • • • • • • • •• 201-371 -9500 

Component Genera~ Inc., Odessa, FL 33556 ............................ 613-376-6655 
§ Dale Electronics, Inc., Norfolk Div., Norfolk, NE 68701-2242 ............. 402-371-0080 

Huntington Electric Inc., Huntington, IN 46750 . . . .. .. . . ...•. . .... .. . . . ... 219-356-0778 
Intemational Resistive Company, Boone, NC 28607 ....•..•......... :... 704-264-8861 

§Jaro Components, Inc., Boca Raton, FL 33431 .......................... 305-771-7000 
Kelvin Industries, Inc., Sherman Oaks, CA 91403-3501 .................. 818-990-1192 

§t MicrcKlhm Corp., Duarie, CA 91010 ................. ............... ... 818-3575377 
§ Mills Resistor Co., los Alamitos, CA 90720 ........... 213-59&2454 

Nytron Inductors, Inc., Darlington, SC 29532 .. 803·191·54?1 
§t RCL-8hallcross, Inc., Smithfield, NC 27577 ............ gH)U:J4 !, 1f11 

§ Ultroni", Inc., A Compsny 01 Vishay, Grand Junction, CO 81502 . 303·24?·OHIO 

iResistors, Low Temperature Coefficient-4700 
t Aalpha Precision, Pacific Resistor Co., Tarzana, CA 91356, 818-345-7811 

................................................................. A·1S37 
§ Caddock ElectroniCS, Inc., Riverside, CA 92507, 714-768-1700 • • • . • • • • •• A-18S3 
t The Carborundum Company, Electric Products, Niagara Falls, NY 14302, 

716-278-2521 .................................................... Aol880 
§ Colber Corp., INlngton, NJ 07111, 201-371-9500 ••••••••••••••••• Aol882-1883 

§t Dale ElectroniCS, Inc., Columbus Dlv., Columbus, NE 68601-3847, 402-563-6506 
• ............... : ............................ _. • .. • .. .. • .. •• A-1900-1906 

§ Dale Electronics, Inc., Norfolk Dlv., Norfolk, NE 68701-2242,402-371-0060 
.................................................. A 0 1891,189S,1897-1898 

t Electro-BIrDs, Inc, WarwiCk, AI 02886, 401~~0-~~_~~-a-... A.1910-
General Resistance, A PrIme Technology Company, N. Branford, CT 06471, 

203-481-5721 .................................................... A·19i3 
HY MEG Corp., Addison, Il60005, 708-543-9250 •••••••••••••••••••••• A·191? 

t Imperial Astronics, Northridge, CA 91324, 818-886-7672 •••••••••• A01919,1921 
lsotek Corporslion, Swansea, MA 02777,508-673-2900 ••••••••••• A0 1925,1927 
Julie Research Labs., New York, NY 10001, 212-833-6625 • • • • • • A.1929, 0·1270 

§t KOA Speer Electronics, Bradford, PA 16701, 814-362-5536 •..•••••••••• A-1933 
t KRL/Bantry Components, Inc., Manchester, NH 03103, 603-868-3210 

.................................. , .. • • • • .. • • .. .. .. .. . .. .. •• A-1936,1940 
Milla·Resistor Co., Los Alamitos, CA 90720, 213-598-2454 •••••••••••••• A-1949 
Milwaukee Resistor Corp., MllwaukeB, WI 53204, 414-271-9900 ••••••••• A-1950 

§t Ohmite Manufacturing Co., Skokle,lL 80078, 708-675-2600... A 0 1988,1960,1962 
Ohmlek Inc., Vishay, Niagara Falla, NY 14304, 716-283-4025 ••••••••••• A-1968 

t Pacific Resistor Co., Tarzana, CA 91356, 818-346-7811 •• : •••••••• A-I968-1970 
Philips Components Diacrsle Products Division, A NorIh American Philips 

Company, Riviera Beach, FL 33404, 407-881-3200 ••••••••• • • • •• Ao·1973-1974 
t Piconies, Incorporsled, Tyngsboro, MA 01879, 508-649-7501 ••••••••••• A·1975 
§ Precision Resistive Products, Inc., Mediapolla, IA 52837. 319-394-9131 . 

• •••.••••.••••.•••••••••••••••••••••••••••••••••••••••••••••. A o1976-1977 
t PreciSion Resistor Co., Inc., Largo, FL 34647-1421, 813-541-5771 

.•••••.••••••.•••••••••••••••••••••••••••••.••••••••••• A-1978,1980-1981 
§t RCD Components, Inc., MancheSler, NH 03109, 603-669-0054 •••••••••• A-I982 
t Resistors, Inc., Chicago, It 60650, 708-652-7555 •••••••••••••••••••••• A-I983 
§ Rohm Corporslion, Rohm Electronics Division, Antioch, TN 37013, 615-641-2020 

................................................................. A-1985 
t State of the Art, Inc., State College, PA 16803-1797, 814-355-8004 

....................................................... Aol988,1988-1991 
§t Ultronix, Inc., A Co.mpany of Vishay, Grand Junction, CO 81502, 303-242-0810 

•.•••••••.•••••••••••••••••••••••••••••••••••.••••.•••• Ao1992-1993,1995 
Victoreen, Inc., Solon, OH 44139-3395, 216-248-9300;216-248-9043 •.••• A·1998 

§t Vishay Resistive Systems, Malvern, PA 19355. 215-644-1300 •••••• A-2001-2004 
§Allen Co., Inc., Robert Go, No Hollywood, CA 91605 ....... 818-765-8300; 8OQ.999-3711 

§t Beckman Industrial Corp., Affiliate 01 Emerson Electric Co, Fullerton, CA 92635 
· .........•.......•.......•.....•..•. , •.. ,. •.•.. .. ..•.. ...•. . .• ..... . .. 714-447-2300 

§tCTS Corporation, Elkh~ IN 48514 ..................................... 219-293-7511 
CTS Corp.,Electrocomponents business unR (Formerly Elkhari Div.), Elkh~ IN 48514 

• ........................................ < • • .. • .. • .. • .. .. • • .. .. .. • • • • •• 219-295-3575 
EBG-Elektronische Beuelemente, Gesellachaft m.b.H., AUSTRIA .•.. <. (43) 03116 2625 

,EEM 1991 §-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller 



R~istars, low Temperature Coefficient-4700 (Cant'd) PRODUCT INDEX & DIRECTORY 
t EMCA-REMEX Products. National Starch & Chem. Co., MontgomeJyville, PA'18936 

...•.....•.•.........................................•...•.......•..•.. 215-655-1000 
tlEngllleered Assemblies & Components COI'p., Teterboro, NJ 07608 ..•.•. 201-288-4477; 

600-447-5639 
§tFenwal Electronics, Inc.!APD, MiHord, MA 01757 ....................•.•. 508-478-6000 

Ferro Corporation. Electronic Malerials Div, Sants Barbara, CA 93117-{l092 
· • . . • . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . • .. 805-968-5000 

§tGulldline Instruments, OrIar.do, Fl3281'1-7335 ......................... 407-423-8215 
Hokuriku USA ltd., Morton Grove, IL 60053 ......•.•...............•.••. 708-470-8440 
Huntington Electric Inc., Huntington, IN 46750 .... '. . . . . . . . . . . . . . . . . • • . • . . 219-{l56-0778 

t Hyoomp, Inc., Marlborough, MA 01752 .......•.•...............••..•..•. 508-485-6300 
International Manufacturing Servi~ Portsmouth, RI 02871-2418 ..•..•. 401-883-9700 

§ International Resistive Company, Boone, NO 28607 . . .. ... ... .. . ... .. . .. 704-264-8861 
ISL Products Inl'l, LId., SyosseI, NY 11791-5093 ........................ 516-!l37-{l475 

§Jaro Components, Inc, Boca Raton, FL 33431 .......................... 305-771.7000 
!iK & M Electronics, W. Springfield, MA 01089 ............................ 413-781-1350 
t KOI/Triangie Electronios, Whippany, NJ 07981 ...............•......... 201-887-5700 

§t Kalvin IIlduGIries, Inc., Sherman Oaks, CA 91403-3501 ...............•.. 818-990-1192 
Meissner Industries, Dover, NJ 07801 ................................... 201-386-1700 

§t Memoor-Truohm, Inc., Hunlington, IN 46750 ............................ 219-{l56-4300 
§tMicro-Ohm Corp., Duarte, ('-A 9'\010 ...................................... 818-3575377 
t Mini-Systems, Inc., Thick/Thin Film Division, North Attleboro, MA 02761 

508-695-0203 
Mini-8ySlems, Inc., Sunbatt Microelectronic Division, DeHona, Fl 32725 

.. .. . . . .. . . . . . . .. . .• . . .. . .. .. . . ... . .. . . . . .•.. ... .. . . . .. . . . . ... ... . .. . .. 407-574-0208 
lIIytron Inductors, Inc., Darlington, SC 22532 .. ,......................... 803-393-5421 
Philips Components Discrete Products Division, Mineral Wells, TX 76067 

· . " . •. .. . . . .. . .. ..•. . . . . . . . . . . . .. . . . . . . . . .. ... ... . . . .. . . . . ... . . .• . . . .. 817-325-7871 
§ Piller International Corp., Mt Prospect, IL 60056 .......•. 708-390-8860;800-323-6893 

Ratiron Elec1ronics, Miam\ Fl 33172 ................................... 305-593-6033 
§t RCl-Shailcross. Inc., Smttlrloeld, NC 27577 .............................. 919-934-5181 
§t Solnron Devices, Inc., Semiconductor Group, Rivlam Beach, FL 33404-9978 

. . . . . . . . . . .. . . .. . ... 407-1348-·4311 ;800·888-8763 
§T",,;mo Division, Dale ;:lee,,,,,,;c_, Inc., Van Nuys, CA 91405-1139 ...... 818-781-1642 
§ T0f.l' 0 01 ! :~lllid";, Clearvl"f.i.fHr, Fl ~13575 ..•...•.......... ~............... 813-796-1044 

51 V;:.((,it·,[(.j ~';av~ervlll~, TN ;17HS2 ..•••••••• ,......................... 61&-453--0001 
('v:l(f",l!ll ,'!. F-'l:.:Jsj..:.·,jq', Co·d.aco Corp. of Vermont,. Stowe, VT 05672~1207 

.. . .. . . . . • . . . .. . . . . . . . . . . .. . . . .. . . . .. 802-253-8567 
't,lfi, I!' "I' , ... " ;!;('S ~:)t r:t8VJ~, MN 55107 ............................... 612-222-2791 

(,;.,., ;; ... ' '.' 1,.r~".cJl Ha,il-,4"lQIIJ 
"Ii.;>, '.: .. ' .. ' .. e., ';'''''<'~ .G., I~. 1,~.,,!I~1.~"OO, CII 91ilO5, 8111-765-8300; 800-999-3711 

......... 0 ...... " .................................. 11.'1841 
O.i.£~I;>~.~·p~dj. t··fa(~i~'";iQ("~. lnG. j jJ~ 1,;;CI'rlh~f.jily of 'Vushey, Hagerstown, ME) 21740, 

3~·I··/:J.'Ha2~ ............ .. 0" ••••••••••••••••••••••••••••• 1'.·1844-1845 
<lec~m>i!" j",;i!.!ii!risi Corp., AII;ii~!e o! Emerson Electric Co., Fullerton, CA 92635, 

714-447-2300 .............. ....................................... 1'.'1847 
Dale Eleclroillcs, Inc., CollJm~,,,,, I)",., Columbus, !\IE 611601-3647, 402-5113-G606 

'" ••••••••••••••••••••••••••••••••••••••••••• 0 ........... , •••••• 1'.'1"199 
Oai0 ElecIronlcs, in,,", Norfolk D,y" Norfcik, I'll: 611101-:!242, 402-371-Il001) 

· .. , • • • • • .. • • • . .. • • • . . • • • • • . • . • . . • . • • • . • . . . • •• . . • . . •• • . • • • • • •. A'1895-1899 
HY MEG Corp., Ad<liso", it. 00005, '7(18-543-8250 •••••••••••••••••••••• 11.'1917 

§ Ohml! .. Manufacturing Co., Skok,e, IL 60076, 7011-675-2600 • • • • • • • • • . • •• A'1960 
§t FICO C""'PI'lIenifi, Inc., Manchesle.·, NH 03109, 603-661),(1054 •••••••••• A'1911l2 

!'loll", Co.",-"allon, Rohm Eieclrunics Division, Antioch, TN 37013, 615-641-2020 
............................................................... 1'."905 

EBGD";'.;I"Ollische Bauelaments, G",."lIschaft mb.H., AUSTRIA ...... (43) 03116 2625 
# En,lin98I'",1 Assemblies 8. Components Corp., Teterboro, NJ 07608 ...... 201-288-4477; 

600-447-5639 
Hokuriku USA Ltd., Morton Grove, IL 60053 ............................. 708-470-8440 
Internationa! fleslstive Company, Boone, NC 28607 . . . . . . . . . . . . . . . . . . . . . 704-264-8861 

§Jaro Ccmponents,lnc., 13oc$. Raton, FL 33431 .......................... 305-771-7000 
§Laube Technology, Woodland Hills, CA 91367 .......................... 816-703-1188 

Micm-Ohrn Corp. Duarte, CA 91010 ...... '" ............................ 816-{l575377 
§ Piher Inlemational Corp., Mt Prospect, IL 60056 ......... 708-390-6660;600-323-8693 

R.F. Electronics, Inc., irvine, CA 92714-5517 .•........................... 7r4-263-0661 
§ Wast Electronic Sales Team, WestminSter, CA 92B83 .... 714-S98-012O;213-495-5569 

Resistors, Metal Glazed-4700 
§ Allen Co., Inc., Robert 13., N. Hollywood, CA91605, 818-765-11300; 800-999-3711 

................•......•...............•...............•........• "°1842 
HY MEG Corp., Addison, IL 60005,7011-643-92511 ••••••.••••••••.••••.• 1\0 1916 
Ohm1ek 'fIC., Vlshey, Niagara 1'61111, NY 14304, 716-283-4025 •••••••••••. "'1967 

§t RCD Components, Inc., Manchester, NH 031(j9, 603-669-11064 •••••••••• 1'.01932 
§ Rohm Corporation. Rohm EleCtronics Division, Amioch, TN 37013, 618-641-2020 

................................................................. A01985 
Vleloreen, Inc., Solon, OM 44139-3395, 216-248-9300;216-243-9043 ••.•• A01997 

§ Colbe, Corp., Irvington, NJ 07111 ....................................... 20'1-371-9500 
§Dale Els<-1ronics, Inc., Noliolk Div, Norlolk, NE 68701-2242 ............. 402-371-0080 
t EMCA-REMEX Products. National Starch & Cham. Co., Montgomeryville, PA 18936 

· . . . . . . . .. . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . . . . .. . . • . . . . . . . . . . . . . . . .. 215-855-1000 
# Enginaered AssernbU"s & Components COI'p., Teterboro, NJ 07608 ...... 201-288-4477; 

800-447-5639 
§t International Resistive Company, Boone, NC 28607 . . .. . .. . ..•. .•. . . . . .. 704-264-6661 

§ Jaro Components, Inc., Boca Raton, FL 33431 ........................... 305-771-7000 
§Micro-Ohm Corp, Duarte, CA 91010 ..................................... 818-3575377 

Mini-Systems, Inc. Thick/Thin Film Division, North Attleboro, MA 02761 

Mini-Systems, Inc., Sunbett Microelectronic Division, Denons, FL 32725 

Ohmite Manufacturing 90.. Skokie, IL 60076 ........................... . 
RCL.shailcross, Inc, Smithfield, NO 27577 ...........................•.. 
Shokai Far East lid., Peakskil~ NY 10566 .........................•..... 

§ Techno Division, Dale Electronics, Inc, Van Nuys, CA 91405-1139 ...... 

508-695-0203 

407-574-0208 
708-675-2600 
919-934-5181 
914-736-3500 
818-781'1642 

Resistors, Metal Oxide-4700 
§ Allen Co., Inc., Robel'! G., N. Hollywood, CA 91605, 818-765-8300; 1IOCMI99-3711 

••••.••.••••••••••••.•• , ••••••••••••••• " .••••••••••••.•••••••••• "01842 
Dale Electronics, Inc., Columbus Dlv., Columbus, NE 1l8601-3847, 402-563-6506 

.••••• , .•••.•••••••••••••••••••••••••••••••.••.•• , ••••• ,., •• A0 1900-1901 
ISKRA ElectroniCS, Inc., Plainview, NY 11803, 518-349~222 •••••••• ,... 1'.0 1823 

§ KOA Speer Eleclronics, ~radford, PA 16701, 814-362-5536............. 1'.0 1932 
§ KRL/Bantry Components, Inc., Manchester, NH 03103, 603-668-3210 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • .. • • • •• • • • • • • • • • • • • • • • • • • • • • • • 1'.0 1937,1838 
§ Maida Development Co., Hampton, VA 23663, 804-72:H785 

••••••••••••..••••••••••.•••••••••••••••••••.••••• "01086,10119,1842-1944 
§t RCD Components, Inc., Manchester, NH 03109, 603-669-11064 ••••••• ,.. 1'.0 19112 

§ Robin Corporation, Rohm Electronics Division, Antioch, TN 37013, 618-641-2020 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• , •••••• 1'.·1985 

Vielereen, Inc., Solon, OH 44139-3395, 216-248-9300;216-248-9043 
••••••••••••••••••••••••••.••••.•••••.••••.•.••••••••••••••• A·1996-1999 

Worid Products Inc., Systems Devices Grp., Sonoma 96476, 707-996-5201 
••••.•••.••••••••.••••••.••••••••••••••••••••••••••.••••••••••••• 8*1030 

canadian Thermostats 8. Control Devices Ltd., Montreal, PO. CANADA H4P2B8 
....................................................................... 514-739-{l274 

§Colber Corp., Irvington, NJ 07111 ....................................... 201-{l71-9500 
Dale Electronics, Inc, Norfolk Div, Norfolk, NE 88701-2242 ............. 402-371-Q080 
EBG-Elektronische Bauelemente, Gesallschall m.b.H, AUSTRIA ...... (43) 03116 2625 

# Engineerad Assemblies 8. Components Corp., Teterboro, NJ 07608 ...... 201-288-4477; 
600-447-5639 

General Protection Co., Inc, Circuit Protection Group, Chicago, IL 60659 
......................................•................•............... 312-761-0403 

Hokuriku USA Lid, MOOon Grove, IL 60053 ......................•...•.. 708-470-8440 
Intemational Microelectronics, Mington, TX 76003 ...................... 817-561-2244 

§ international Resistive Company, Boone, NC 26607 .•..... .. ... . .. . . .. .. 704-264-8861 
ISL Products Int'l, LId., Syosset, NY 11791-6093 ......... : .............. 516-937-3475 

§Jero Components, Inc, Boca Raton, Fl33431 .......................... 305-771-7000 
Ketema/Rodan Division, Anaheim, CA 92805 ...•. . . . . . . . .. ... ... ... .... 714-630-0081 

§ Laube Technology, Woodland Hills, CA 91367 .......................... 818-703-1188 
§ Liberty Intemational Corp, Torrance, CA 90501 ......................... 213-538-6452 

Micro-Ohm Corp., Duarte, CA 91010 ..................................... 818-3575377 
Mouse, Electronics, Mansfield, TX 76053 .......•....................... 800-346-8873 

§NTE Electronics, Inc, Bloomfield, NJ 07003 ............................. 201-748-5089 
§ Paccorri, Redmond, WA 98052 . . . . . . . . . . . . . . . . . . . . . . . . . .. 206-883-9200;800-426-6254 

Philips Components Discrete Products Division, Mineral Iflells, TX 76067 

RCL-Shallcross, Inc., Smithfield, NC 27577 ............•................. 
RF. ElectroniCS, Inc., Irvine, CA 92714-5517 ............................ . 

§ Techno Division, Dale Electronics, Inc, Van Nuys, CA 91405-1139 ..... . 
§ Wood Products Inc., Sonoma, CA 95476 .............................•.. 

Resistors, Microwave-4700 

817-325-7871 
919-934-5181 
114-263-0661 
818-781-1642 
707-996-5201 

§t AMITRON, American Micro-Tranix, Inc., North Andover, MA 01845, 508-686-1882 
.................................................................. 1'.·1843 

II Caddock ElectroniCS, Inc., Riverslde, C" 92507, 714-788-1700 • • • • • • • • • • A·l853 
t The Carborundum Company, Electric Products, Niag"", Falls, NY 14302, 

716-278-2521 •..•..•....•.............•.•.•...•......•.•.••.•••.• "·1880 
t Electro-Films, inc., Warwick, 1'1102886, 401-738-9150 •••••.•.•. ,.. 1'.'1748,1910 
§ Precision Rellimtive Products, Inc., MediapoliS, 1/\ 52637, 319-384-9131 •• "°1976 

§t IICD Coln/Xlnents, Inc., Manclla.ton, IIIH 03109, 603-6Il!I-0064 •••••••• ,. 1'..19112 
.t Bird Electronic Corp, Cleveland, OH 44139-2794 ....................... 216-248-1200 
§ Colber Corp, Irvington, NJ 07111 ....................................... 201-{l71-9500 

Component General, Inc., Odessa, FL 33556 .......•.. .. . .. ... .. . . . .. . .. 813-376-6656 
Dale Electronics, Inc., Columbus Div., Columbus, NE 66601-3647 ...•... 402-563-6506 
Dale Electronics, Inc., Norfolk Div., Norfolk, NE 68701-2242 .....•......• 402-{l71.0Q60 

§t EMC Technology Inc, Cherry HiI~ NJ 06034 .. . . . . . . . . . . . .. . . . .. . .. .... .. 608-429-7600 
Hokuriku USA Ltd., Morton Grove, IL 60053 ............................. 708-470-8440 
International Manufacturing Services, Portsmouth, RI 02871-2418 ....... 401-683-9700 

t KD1!Triengle Electronics, Whippany, NJ 07981 ......................... 201-887-5700 
§ Liberty International Corp., Torrance, CA 90501 ......................... 213-539-6452 
§ Midwest Microwave, Saline, MI 48176-9569 . . . . . . . . . . . . .. 313-429-4n3;S00-521-4410 
t Mini-Systems, Inc., Thick/Thin Film Division, North Attleboro, MA 02761 

508-895-0203 
Mini-Syslems, Inc., Sunbett Microelectronic Division, Deltona, FL 32725 

..........•.....................................•...................... 407-574-0208 
tMRec Electronics, Pointe Claire, QUEBEC, CANADA H9R 3X3 .......•.. 514-694-8666 

Solitron Devices, Inc., Semiconductor Group, Riviera Beach, FL 33404-9978 
.. . .. . .. . .. . . . .. . . . . .. . . . .. . . . . . . . . .. . . ... . .. . . . . . .. . ... 407-846-4311 ;600-888-8783 

§t Unronix, Inc., A Company of Vishay, Grand Junction, CO 81502 ......... 303-242-0610 
Vamistor Corp., Sevierville, TN 37862 ................................... 615-453-0001 

§tVishay Resistive s.ystems, Malvern, PA 19355 .......................... 215-644-1300 

Resistors, Negative Temperature Coefficient-4700 
t Be!lltherm Corp., Sh<awsbury, MA 01545, 5011-842-0516 •••••••••• a·'834-1837 

Cablefonn Inc., Troy, \/A 22974, 804-589-8224 •••.•.•••.••••••.•• "01850-1851 
§Cioddock Eleclronics, Inc., Riverside, CA 92567,714-788-1700 •••••••••• 1'..1853 
t The Carborundum Company, Electric Products, Niagara Falls, NY 14302, 

716-276-2521 ••••••••••••••••••••••••••••••••••••••••••••.•• A.1880-1881 
§Colber Corp., Irvington, IIIJ 0711" 201-371-9500 ••••••••••••••••• Ao1882-19113 

Dale ElectroniCS, Inc., EI Paso Div., EI Paso, TJ( 79926-6728, 915-592-3253 
, ............................................................ 0 0 1840-1841 

§ Dale ElectroniCS, Inc., Norfolk Div., Norfolk, NE 88701-2242, 402-371041080 
................................................................. "01893 

t Electro-Films, Inc., Warwick, RI 02886, 401-738-9160 ••••••••••• ,...... 1'.0 1910 
§t FenwlIIl Electronics, Inc.! APD, Milford, MA 01757, 508-478-6000 •••.•••• a·1845 

Julie Research Labs., New York, NY 10801, 212-633-8825 • • • • • • • • • • • • •• 1'..1929 
§ Keteme/Roelan Division, Anaheim, CA 92806, 714-630-6081 ,...... 0.1846-1848 
§ Keystone Carbon, Thermistor Div., St. Marys, PI'. 15857, 814-781-1591 

............................................................ a01849-1850 
IIIIlIs Resistor Co., Los Alamilos, CA 90720, 213-598-2454 •••••••••••••• "'1849 

A-116 §-Product sold through distributors t -Product meets MIL specs. <I>-Rentals #-Value Added Reseller EEM 1991 
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PRODUCT INDEX & DIRECTORY Resistors! Positive Temperature Coefficient-4100 
§ Precision Reaisiive Products, nne., Mediapolis, IA 52637, 319·394-9131 

•• , .•.•.••..••••.••..•..•.•...•••••.•.•... " ...•. " ......... ". A·1916-19n 
t Quality Thermistor, Boise, YO 113709, 208-3n-3373 ..•................. B'1859 
tSensor Scielfllific, inc., Fairfield, NJ 070116,211'1-221-7790;800-524-1610 

.............. ......... .............. ... ... . .. ..... .... ..... B'186?-1863 
§ ThR,.",-O-Disc, Inc., Midwest Coml'"nsVlls Product (l,p., M.nsfie!d, OH 

44907-1lSaS, 419 .. 525-6450 ............................. ... ...... B'"1867 
~.; '¥'~ii:'ia, ~a:i/.~fiitl.;~ 3.,.'~e~'i·~ii, ~~~ilbif~'Ii~, -;;. '~;';3::;:;1 :Z'I::;~~';;-1::;~C •. , .. " A .. ~G{ll·i-2Gv2 
t Beckman Industrial Corp., Affiliale of Emerson Electric Co., Fullerton, CA 92635 

. . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . . . . . . . . . . 714-447-2300 
Canadian Thermostats & Control Devices Ud., Monlleai, PO, CANADP, H4P2B8 

.......................... ,.... 514-739-3274 
Componem General, Inc., Odessa, FL 33556 ... 

# Eng;neered Assemblies & Components Corp., Te1erboro, N..I 07608 . 
813-376-6655 

.201-288-4477; 
800-447-5639 

Ferro Corporation, Electronic Materials Div .. San1a Barbara, CA 93117··3092 
....... "" .. . . .. . .. . . . . .. . 805-968-5000 

Hokuriku USA Uci., Morton GroYA, IL 60053 708-470-6440 
Huntington Electric Inc.. Huntington, IN 46750 219-356-0778 

t Hyoomp, Inc, Marlborough, MA 01752 .... ... 508-485-6300 
International Components Corp., Melville, NY 1'i7· ... f'? 516-293-1500 
International Manufacturing Services, Por\sml.>uth, HI O~B71-2·~18. 401-683-9700 
International Microelectronics, ArlinglOn. r;< 16003., BI7-St;1-2244 

§t International Resistive Company, Boone, NC 28607 704-264-6861 ! 
ISL Producls Int'l, Ltd., Syos~e~ NY 11791-609a 516-937-3475 

§ .Jam Components, Inc.. ~a Ramn, FL 3343 'I 305-771-7000 
5t KDIITriangle Electronics, Whippany, NJ 0;'9111 201 ·887 ·5700 

Mamcor-T,uohm, Inc., Huntington, IN 46750 . 219-35f,.4300 
Mouser Electwnics, Mansfield, T)( 76063 ..... 800-:14.o-6!l73 

§ Pete" Pam; & !\ssoc"" Webster, NY ,4580. 0.... ............... 716-265-2540 
Philips Components Discrete ProdllGt~ Division, A Norttj American Philips Company, 

Riviera Beach, FL 33404 407-88 j -3200 
Philips Components Discretf1 Pmdlll..:t~ Division, M~neral Wells, TX 75CB7 

.. .. .. .. .... .... 0'" 817-325-7671 
t Piaza Electric Products, Inc .• Metuchen, N..i 08840 ,..... 908-548-2800 
§ RCt-Shalicross, itl!;., Srnith'i1elti, NC ':::.'7577 . .. _............... 919-934-5181 
§ Techno Division, Dale Electronics, InG., Van Nuy"i, CA 91405-1139 . 818-781-"1642 

§t V;:"lTIlb.1o( Gorp., Sevierv!lle, 'n-! 37802 . G15-453-0001 
tVarmoilt Proc:isiofl Fiesistor, COOC:ICG em-p. oi '\fej'mon~ Stowe, \IT 05{~'i2-'i2u7 

.......................... ' . .. . .. 802-253-8567 
§t Vi~10ry Engineering Corp .• Springfield, r-u 07081 .......... 201-379-5900 

Resistors, N0l1inductive-4700 
t Aalphfl Precusion, Pacific Resistor eli}!., Tar?;>1n~. CA ~13§!), 2"'iO-345~1il11 

", •• 0 0" ................. ,.," •••• , ••••• _ •• _ •••• '" •••• , .......... ,. A-1637 
C~bl""'nn I .. "., T,oy, \Ill. 221174, oo4·51l9 .. 11224 ..................... ;1101850-1951 

§C"U,l",~.i>t c~t,;irl!.m~'i,;'I;1. ilUI;., Mhftng~rcie, .eM. ~2~rr, '1 id~i~l.··~·hJ\)., ..... "." Alit RH5~ 
t The Carborundum Company, ElectriC Pr.:>duels, Nia!la .. ~ Fallo, !1111143@2, 

71 ... 278-2521 0...... . .. "., ........... , ... _. ......... . ....... '<\'1080-1881 
§Colber Corp., Irvington, ~J 07111, 20'1-371-9000 ............ " ......... A-1883 

§t De~ E!~ctmnit:'1Z, 8"c.; Co!umbt~$ Oit?"~ ~rJ>hti";"lhrJ.r,~ !Nlr-: 6n6tJ'~··~&~7, ~2,,5;fj;~-55!!6 
. '" ............................ , ...•.•......•.....• ,... Ao1900,1902,1906 

elliott/Jordan, A Company o'I .... ish .. y, Gmnd Junctio", CO 815ll2. 619-690-2401 
......... " '" ...... " ....... , ..... , ........ "............ .. ...... "'-1.,14-1915 

Ii"! MEG Corp., lI"'d;.ol1. IL ;;oO!l5, '1011-1$4:;"';1200 .. , .. _.. ..,...... A"i!l15,19'l8 
tim""".! A£tronir:s, Northrlllll", CA 91324, $15-$86-7672 ........ _. A'1919,1921 
l' KRL/S.niry COml'Clllen!IJ, in!:., lViallch"s,e", IJH O:!1ij~, G03-00s-32iO 

- ~~;C;; •• " .......... ;.;; •• -;-.~;-;" -.-.C ;;-."';: ;-;-;e.c".: .-.... c ... 0 .... :. "'.'ll:JG;T.I39" 
Mills R"""to, Co" I.<>s Alamil"~. Ct. 9~7:l0, 2·\3 .. 5>J(; .. 2~,f$.1 ....•.•.• , .".. .1\'1949 
Milw .... k .... AelIilllo, C"'p., Iliii'w."k .... , ~~I (l32~ .. 4l,!-27H~S!l~ .... , ... " /l,'1950 

t Ohn,i10 IiOonLriaetu"ng Co., Skoitiil, !i.. 001116, 7'IlB-Il:r5-~OOO _ .... , . " . . . .. A'1958 
Ohmlel, I"c., Villllay, Ni"!l&'~ FQils, N'I '[,4:;04, :r16 .. :NIS-41125 ..... , ...• ,. A-1965 

t PeeWlc R .... !IIIo. Co., 'a,zana, CA 9135S, 11'18-345-7811 ."., ...... ,. P.-i900-1970 
§ PreciSion ReSistive Pro<IuC!S, I""., I>Iadiapoli", IA 52631, 31!1-394-l113i •• ...-1976 
t Precis;o .. Resistor Co., inc., !.Ii'Il", fl 34647-1421, S13-5<l1-iiiTli ...... ·1~7i!-1979 

§t RCD Components, !"c., M .. iletw"""" 1ol~j !J310D, 003-$!l9-1l0G4l •• " ... ,.,. A'1982 
t Resistors, Inc., Chicago, iL 5065ll, 708-652-7555 ••••.•..••..•.•.•••..• A'leBa 

Vlct" ...... n, Inc., Solon, OH 44139-3395, 216-248-9300;:/'15-248-9043 .•••• A'1999 
§ Allen Bradley Co., Electronic Components Div., A Rockwell Internalional Co., EI Paso, TX 

79936 . . . . . . . . .. ...................... 915-592-4888;800-592-4888 
§Allen Co, Inc, Robert G., N. Hollywood, CA 91605 ....... 616-765-8300; 800-999-3711 

!'it Aydin Corporation (West), '3an ,J".", CA 9511 9-137'1 408-629-1100 
§ Beckman Industrial Corp., Affiliate 01 Emerson Electric Co., Fullerton, CA 92635 

.......................................................... 714-447-2300 
§Dale Electronics, Inc., Norfolk Div., Norfolk, NE 68701-2242 ............. 402-37'1-0080 

EBG-Eleklronisehe Bauelemenle, Gesellschalt m.b.H., AUSTBIA ..... (43) 03116 2625 
1/ Engineered Assemblies & Componenls Corp., Teterboro, NJ 07608 ...... 201-288-4477; 

Huntington Electric Inc., Huntington, IN 46750 ......................... .. 
International Manufacturing Services, Portsmouth, RI 02871-2418 ...... . 

§t Internations.! Resistive Company, Boone. NC 28607 . 
§Jaro Components, Inc., Boca Raton, Fl33431 .................. . 

Julie Research labs, New York, NY 10001 ........ . ............ . 
K & M Electronics, W. Springfield, MA 01089 ................. . 

§t Kelvin Industries, Inc., Sherman Oaks, CA 91403-3501 ................. . 
Meissner Industries, Dover, NJ 07801 .................................. . 

§t Memcor-Truohm, Inc., Huntington, IN 46750 .. , ....................... . 
§t Micro-Ohm Corp., DUaJ1e, CA 91010 ................. .. ................ . 

Mini-Systems, Inc., Thick/Thin Film Division, North Atlleooro, MA 02761 

Mini-Systems, Inc, SunbaH Microelectronic Division, Dettona, FL 32725 

000-447-5639 
219-356-0778 
401-683-9700 
704-21\4-8861 
305-771-7000 
212-633-6625 
413-781-1350 
818-990-1192 
201 .. 365-1700 
219-358-4300 
818-35753n 

508-695-0203 

............................................ ,. 00............ 407-574-0208 
§1" N~tron Indyctors, Inc., Darlington, SC 29532 .......................•.... 803-393-5421 

Philips Components Discrete Products Division, A North American Philips Company, 
Riviera Beach, FL 33404 .. 0 .......... 0 ..................... 0 ••••••••• 407-881-3200. 

Philips Components Discrete Products Division, Mineral Wells, TX 76067 
................................................... 817-325-7871 

§t RCl-Shalicross, Inc., Smrthfield. NC 27577 ...•...... ,................... 919-934-5181 
Samarius Precision Instrumenls, Inc., Waterbury, CT 06705 ............. 203-755-7030 

§tTepro of Florida, Clearwater, FL 33575 ................................. 813-796-1044 
§t Ullronix, Inc., A Company of Vishay, Grand Junction, CO 81502 ......... 303-242-0810 
t Vermont Precision Resistor, Codeco Corp. of Vermont, Stowe, VT 05672-1207 

.................... , . . . . . . . . . . . . . . . . . . . . . . . a02-253-o5a7 
tVishay Resistive Systems, Malvern, PA 19355 .......................... 215-644-1300 

Resistors, Oil Filled-4700 
t Julie Research Labs., New York, NY 10001, 212-633-6625 ••••.• A-1929, D'1210 
t KRL/Bantry Components, Inc., Manchester, NH 03103, 603-668-3210 .•. A-1936 

Mills Resistor Co., Los Alamitos, CA 90120, 213-598-2454 •• • . • • • . . • • . •• A'1949 
§t RCD Components, Inc., Manchester, NH 03109, 603-669-0054 •••••••••• A-1982 
t Atlas Engineering Corp., Dorchester. MA 02121 ......................... 617-445-7100 

Jaro Components, Inc., Boca Raton, Fl33431 .................... 305-771-7000 
Kelvin Industries, Inc., Sherman Oaks, CA 91403-3501 .................. 818-990-1192 
Meissner Industries, Dover, NJ 07801 .................................. 201-366-1700 
Unronix, Inc., A Company of Vishay, Grand Junction, CO 81502 ......... 303-242-0810 

§ Vishay Resistive Syslems, Malvern, PA 19355 .......................... 215-644-1300 

Resistors, Plug-in-4700 
Caddock Electronics, Inc., Riverside, CA 92507, 714-788-1700 .••••••••• A'10S3 

t KRl/Banlry Components, Inc., Manchester, NH 03103, 603-668-3210 ••. A-1936 
Mills Resistor Co., Los Alamitos, CA 90720, 213-598-2454 ••••.••••••••• A'1949 

st RCD Components, Inc., Manchester, NH 03109, 603-669-0054 ••••..•••. A-1982 
ReSistors, Inc., Chicago, IL 60650, 708-652-7555 •..••••.•.•..•.•.• "... A-19S3 

§Colber Corp., Irvington, NJ 07111 ....................................... 201-371-9500 
CTS Corp.,Electrocomponents business un~ (Formerly Elkhart Div.), Elkhart, IN 46514 

. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . . . . . . . . .. 219-295-3575 
§ Dale Electronics, Inc., Columbus Div., Columbus, NE 68601-3647 ....... 402-563-6506 
§ Dale Electronics, Inc., Norfolk Diy., Norfolk, NE 68701-2242 ............. 402-371-0000 

Imperial Astronies, Northridge, CA 91324 .............................. 818-866-7672 
International Resistive Compsny, Boone, NC 28607 . . . . . . . . . . . . . . . . . . . .. 704-264-8861 
.Julie Research Labs., New York. NY 10001 .......... 212-633-6625 
K & M Electronics, W. Springfield, MA 01089 ..... 413-781-1350 
Ohml,*, Inc., Vishay, Niagara Falls, NY 14304. 715-283-4025 

§ Po",ona Electronics, Pomona, CA 91766 ....... 714-623-3463 
R.F. Electronics, Inc., Irvine, CA 92714-5517....................... 714-263-0661 
Vishay Resistive Systems, Malvem, PA 19355 .......................... 215-644-1300 

Resistors, Positive Temperature Coefficient-4700 
§ Caddock Electronir:s, Inc., Riverside, CA 92507, 714-788-1700 ••••..•••• 11.0 1853 
§ Coiba, Corp., Irvinglon, NJ 07111, 201-371-9500 ••....•.••••• _ ••• "'1982-1883 
§ Dale Electronics, Inc., Columbus Div., Columbus, NE 68601-3541, 402-563-6506 

JI.··900.1!102-~!m5 
§t Dale Elec!ranics, Inc •• EI Paso Div_, EI Paso, TX 79926-6728, 915-592-3253 

..... " ............................... _ ........................... Bo1839 
§ Dale Electronics, Inc., Norfolk Div., Norfolk, NE 68701-2242, 402-371-0080 

....................................................... 11.0 1893,1895,1897 
t Electro-films, Inc., Warwick, RI 02886, 401-738-9150 ••••••••• "........ 11.·1910 

§t Fenwal ElectroniCS, Inc.! APD, Millard, MA 01157, 508-478-6000 ••••••.• B·I845 
t Imperial Astranics, Northridge, CA 91324, 818-886-7672 •••••••.•. A-1919,1921 

Julie Research Labs., New York, NY 10001, 212-633-6625 •• , ••.. " .. "... A-1929 
§ Kalema/Rodan Division, Anaheim, CA 92806,114-630-0081 ••••••• B-1845-1846 
§ Keystone Csrbon, Thennistor Div., St Marys, PA 15857,814-781-1591 

-- _ --~~-~~~, '~"~",,'" '_''-'_'"C' C'~ =~~'~'-,-",,"-,_ •• ". • •••• B-1850-1851 
§ KOA Speer ElectroniCS, Bradford, PA 16701, 814-~62-5536 .•.•• , .•.••.• A'I!134 
't KRLlilentry Component., Inc., Manchester, NH 03103, 603-668-3210 

.................. , ........................................ ,41'1936,1938 
§t Micro-Ohm Corp., Duarte, CA 91010, 818-35753n .................... ""1947 

Mills Resistor Co., Los Alamitos, CA 90120, 213-598-2454 •. "........... ,41'1949 
§ Murata Erie North America, Inc., Smyrna, GA 30080, 404-436-1300 •..•.. A-i9S7 
§ Precision Resistive Products, Inc., Mediapolis, III. 52637, 319-394·9131 

................. , ..... _............................... ..... A'1976-19n 
t Precision Resistor Co., fnc., Largo, FL 34547-1421, 813-541-5n1 ....... A'1979 
t Quality Thermistor, BOise, ID 83709, 208-3n-3313 .................... B'1859 

§t RCD Components, Inc., Manchester, NH 03109, 603-669-0054 •••.•.•..• "'-1982 
Slste of the Art, Inc., Slste College, PA 16803-1797, 814-355-8004 

....................................................... A-1986,1988-1991 
§ Therm-O-Disc, Inc., Midwest Components Product Grp., Mansfield, OH 

44907-0538,419-525-8450 .. "................................ 8-1867;1869 
Ullranix, Inc., A Company of Vi.hay, Grend Junction, CO 81502, 303-242-0810 

•••• " ........ ,., ................ " ................................ A'1992 
§t Vishay Resistive Systems, Malvern, PA 19355, 215-544-1300 •••... A'2001-2002 

Allen Bradley Co., Electronic Components Div, A Rockwell International Co., EI Paso, TX 
79936 .. . . . .. .. .. . .. . .. . ... .. .. .. . .. .. .. . . .. .. . .. .. . ... 915-592-4888;800-592-4688 

t Beckman Industrial Corp., Affiliate of Emerson Electric Co, Fullerton, CA 92635 
............................................... :....................... 714-447-2300 

§tCera-Mite Corp., Grafton, WI 53024 ..................................... 414-377-3500 
# Engineered Assomblies & Components Corp, Teterboro, NJ 07608 ...... 201-236-4477; 

800-447-5639 
Ferro Corporation, Electronic Materials Div., Santa Barbara, CA 93117-3082 

. . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 005-968-·5000 
Hokuriku USA Ltd., Morton Grove, IL 60053 ............................. 708-470-6440 
Huntington Electric Inc, Huntington, IN 46750 . . . . .. . . . . . . . . . . . . . . .. . . . .. 219-356-0778 
International Manufacturing Services, Portsmouth, RI 02871-2418 ....... 401-683-9700 

§t International Resistive Company, Boone, NC 28007 ............. . . . . . . .. 704-264-8861 
t International Sensor Systems, Inc, Aurora, NE 68818 ................... 402-694-6111 
§Jaro Components, Inc., Boca Raton, FL 33431 .......................... 305-771-7000 
§ Jumo Process Contro~ inc, Coatsville, PA 19320 ....................... 215-380-8002 

K & M Electronics, W. Springfield, MA 01089 ............................ 413-781-1350 
§t KDI/Triangle Electronics, Whippany, NJ 07981 ......................... 201-887-5700 

Kelvin Industries, Inc., Shennan Oaks, CA 91403-3501 .................. 818-990-1192 
. Meissner Industries, Dover, NJ 07801 ................................... 201-366-1700 

EEIVI1991 §-Product sold through distributors t-Product meets Mil specs <I>-Rentals #-Value Added Reseller 



Resistors-4700 (Cont'd) 
St Memcor-Truohm, Inc., Huntington. IN 46750 ............................ 219-356-4300 

MicropIex, Inc., Anaheim, CA 92806 ...••.........•••.••.••.....•.••..••. 714-634-1535 
§ Murata Manufacturing Co., Ltd., Nagaoka-Kyo-Shi. Kyoto. JAPAN 617 •.• 075-951-9111 

Ohmtel< Inc., Viahay. Niagara Falls, NY 14304........................... 716-263-4025 
Peter Parts & Assocs., Webster. NY 14560 . . •• . • . . . . . • . . . • • • • • • . . . . • . •• . 716-265-2540 
PtilIlps Compdnents Discrete Products Division; A North American Philps Company. 

Riviera Beach, FL 33404' .....................•.••. ,.. ..•.. ...... .. . •.. 407-881-3200 
Phllps Col11lOOents Discrete Products Division, Mineral Wells, TX 78067 

....................................................................... 817-325-7871 
§RCL-Shallcross, Inc., Smithfield, NC 27577 .............................. 919-934-5181 
. Sylvania GTE Control Devices, Standish, ME 04084 .•.................. 207-642-4535 
§ TOt< CorPoration 01 America, Electronic ~ & Material. Mount Prospect, IL 

60056 .. . . .. . . .. . . . . . . . .. . . .. .. ... .. .. .. . . .. . . . . .. . . . . .. .. .. .. .. .. . ... 706-803-6100 
§t Vamistor Corp, Sevierville, TN 37862 .............•............•........ 615-453-0001 
t Vermont Precision Resistor. Codeco Corp. of Vermont, Stowe. VT 05672-1207 

· . • . . • • • • . . . . . . . . .. . • . . . . . . . . . . . . . . . . . . • . . . • . . • . . • • • . • . . . . . . . . . . . . . . • . . 802-253-8567 

ReSistors, .Power-4700 
t Aalpha PreciaIon. PacIfIc Resistor co.. Tarzana. CA 91356.818-345-7611 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A'1837 
§ Allen co.. Inc.. Robart G •• N. Hollywood. CA 91505.1118-765-8300;800-699·3711 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A"842 
AngtJIrohm Precision. Inc.. A Company of Viahay. Hagerstown. MD 21740. 

301-739-8722 ....................................... ;. .. • .. • • .. • •• A'2015 
Cableform Inc.. Troy. VA 22074. 504-589-6224 ••••••••.•••••••••• A'185O-1851 

§ Caddock Electronlca. Inc.. RIvarskIe. CA 92507. 714·768·1700 • • • • • • • • •• Ao1853 
t Tha Carborundum Company. Electric Products. Niagara Falls. NY 14302. 

716-278-2521 ............................................... "°1880·1881 
§ Coiba. Corp,. Irvington, NJ 07111. 201·371-9500 ••. ,.................. ""1883 

CTS Corp •• ResIstor Network buelness unll. (Formerly CTS Corp •• Berne Diy.). 
Berna.I!II46711.219-589-3111 .................................... A·,884 

§t Dale Ellictronics. inc.. Columbus Dlv., Columbus. NE 69601·3647. 402·563-6506 
•••••••••••••••••••••••••••••••••.•••••••••.••••••••••. ""1199,1900·1906 

§ Dale EIecb'O!1Ir ..... ',..c., Norfolk 01'1., Norfolk, ME 68701-2242. 402·371-6000 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • •• • • • • • • • • • • • • •• A'1897-1899 

HY MEG Corp.. Addison. Il e0005. 708-543-9250 ••••••••••••••••• "'1916-1918 
Imperlel AaIronIca, NorIIirldge, CA 91324. 1116-886-71S72 •••..••.•• )\'1919-1921 
Julie Re8iNlrch labe.. New York. NY 10001, 212·633-6625 •••••••••••••• ""1929 

§ KOA Speer E!aclronica, Bradlon:!, PA '16701. 814-362-5536............. A'1932 
§t KRL/Banlry Components. inc •• Man~. NM 03103. 603-868·3210 

• ••••••••••••••••••• _.' •• , ••••••••••••• , • • • • • • • • • • • • • • • • 11.'1937.19:'09-1940 
!it MIImcor-Truohm, Inc., Huntington, IN 46750. 2111·356-4300 • • • • • • • • • • • •• "'·1946 

§ Mills Resllller co., Loa Alamitos. CA 90720. 213-586-2454 ••. , •.•.•.• , • •• A'1949 
t Milwaukee Resistor Corp .• MllWoukee. WI 53204. 414·271-9900 •••• "'°1950·1954 
t Mlnl-Sl/8lemIl. Inc., Thlcl</Thln Film Division. NorIII Attleboro. MA 02761. 

508-695-0203 .................................................... ""1955 
§t Ohmlla Manufacturing CD •• Skokie. IL 60076. 70111·615-21lOO • • • • • • •• A01958-1962 
t Paclftc Raeisior Co., Tarzana. CA 91356, 818-345-7811 ••••••••••• A'1968-1970 
t Praclmon ResIstor Co.. Inc •• Largo. FL 34641-1421. 813·541-5771 •.• 11.'1950-1981 

§t ReD Componanta. Inc •• MIIncliHter. NH 03109. 503-669-11054 •••••••••• ""1982 
t Reslalora. Inc., Chicago. IL 50650. 708-652-7555 ••.••••••••••••••••••• ""1983 

State of lhe Art,lnc.. Stale College. PI\. 16803-1797. 814·355-6004 
• • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • •• 1\'1986.1988-1991 

§t Ultronlx, Inc.. A Compsny III Vishay. Grand Junction. CO 81502. 303-242-0810 
• • • • • • • • • • • • • • . • . • • • • • • • • • •• . • • • . • • • • • • • • . • • . • • • • • • . • . • • • • •• 1\'1994·1995 

Vlcto ...... lnc •• Solon. OH 44139-3395. 216-248-9300;216-248-9043 ••••• A'1996 
§ Vlllllay Resl8IIva Sy8Iema. Mlliwrn. PA 19355. 215-644·1300 

.................................................. A'2OO1.2003.2OO5,2OO9 
Allen Bradley Co., Electronic Components DiY., A Rockwell International Co, EI Paso. TX 

19936 .•• • . • . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . • . . . .. 915-592-4888;800-592-4888 
§tAydin CorPoration (West). San Jose, CA 95119-1371 ................... 406-629-1100 
t Bird Electronic Corp., Cleveland, OH 44139-2794 .....................•. 216-246-1200 
§ Claresta! MIg. Co., Inc.. Hawker Siddeley. PLC, Dover. NH 03820-1507 

......................................................... 603-742'1120.800-6'72-0042 
ComponenlGenera~ Inc, Odessa, FL 33556 .......•.•.........•........ 813-376-6655 
EBG·Eleklronische Bauelernenta, Gesellschaft m.b.H .• AUSTRIA ...... (43) 03116 2625 
!:Me Technclogy Inc, Cherry Hill, NJ 08034 ..................... : ....... 609-429-7800 

# Engineered Assemblies & Components Corp, Teterboro, NJ 07608 ...... 201-288-4477; 
80Cl-447-5639 

Ferraz Corporation. Parsippany, NJ 07054 ............... 201-428-6400;800-526-0067 
Huntington Electric Inc., Huntington. IN 46750 . . . . . . . . . . . . . . . . . . . . . . . . . .. 219-356-0778 
International Manufacturing Services, Portsmouth. RI 02871-2418....... 401-583-9700 
International Microelectronics, Arlington. TX 76003 ...•............•..... 817·551·2244 

Sf International Resistive Company. Boone, NC 28607 ..................... 704-264-6861 
ISL Products Int·l.ltd., Syosset, NY 11791·5093 ........................ 516-937-3475 

§Jaro Components, Inc., Boca Raton. FL 33431 ...............•.......... 305-771-7000 
K & M Electronics, W. Springfield, MA 01089 ............................ 413-781-1350 

§t KDIITriangie Electronics, Whippany. NJ 07981 •.....•............•..... 201-887'5700 
§ Kelvin Industries, Inc., Sherman Oaks, CA 91403-3501 .................. 816-99(}-1192 
§ Uberty Intemational Corp, Torrance, CA 90501 . ...•..................... 213-539-6452 
tMaxweU Laboratories, Inc.. San Diego, CA 92123-1508 ................. 619-279-5100 

Meissner Industries, Dover. NJ 07601 ................................... 201·366-1700 
§tMicro-Dhm Corp, Duarte, CA 91010 ..................................... 816-3575377 

Mini-Systems, Inc., SunbeH Micr041lectronic Division, Deltona, FL 32725 

Mouser Electronics, Mansfield, TX 76063 .............................. . 
Noble U.s.A., Inc., RoHing Meadows, IL 50008 ......................... .. 

§ !lITE Electronics, Inc., Bloomfield. NJ 07003 ........................... .. 
§t Nytron Inductors, Inc., Darlington. SC 29532 ........................... . 

Ohmtel< Inc., Vishal'. Niagara Falls, NY 14304 .......•.........•........• 
§t RCL -Shallcross, Inc., Smithfield, NC 27577 ............................. . 

RF. Electronics. Inc., Irvine, CA 92714-5517 ........................... .. 
Samanus P,ecision Instruments, Inc., Waterbury. CT 06705 .: ..........• 
Shokai Far East Ltd., Peekskilt NY 10586 ............................. .. 
SaIItron/Microwava, Salitren Devices, Inc., Riviera Bch, FL 33404-9978 

407-574-0208 
800-346-6873 
706-364-6038 
201·746-5089 
803-393-5421 
716-283-4025 
919-934-5181 
714-263-0661 
203-756-7030 
914,736-3500 

.•.....•.•...•..•....... : . ..•.. .•. .•.. ..• •... .. .•.. . . . .• 407-946-4311 ;800-888-8753 

- PRODUCT INDEX & DIRECTORY 
Stackpole Carbon Company. St Marys, PA 15857 ...................... 814-781-1234 

§ Techno Division, Dale Electronics, Inc., Van Nuys, CA 91405-1139 •• . .•• 81IH81·1642 
§tTepro of Florida, Clearwater. FL 33575 ................................. 813-796-1044 

Varnistor Corp., Sevierville, TN 37882 ................................... 615-453-0001 
tVermont Precision Resistor. Codeco Corp. of Vermont, Stowe. VT 05672-1207 

· ....•..•.....••........• ' .....••.••....••..• '. .. . . .. . . . • • • • • • • • • • • • • . . .. 802-253-6567 

Resistors, Precision-4700 
t Aalpha Precision. Pacific Resistor co., Tarzana. CA 91356. 818·345-7611 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1\'1837 
§ Allen co.. Inc •• Robart G.. III. Hollywood. CA 91606. 818-785-6300; 800_-3711 

••••••.•.•.•••••••....••••..••••.•••••••.•••••••••••••••• ; ••••••• A0 1842 
AngstrOhm Praclalon. Inc.. A Company of Vishay. ilageratown. MD 21740. 

301·739-6722 .......................................... A01844·1846,2015 
§ Beckman Industrial Corp •• Allillata of Emareon Electric co.. Fullerton. CA 92636. 

714-447·2300 •••••••••••••••••••••••••••••••••••••••••••••••••••• A'1847-
Cableform Inc •• Troy. VA 22974. 804·589-6224 ••••••••••••••••••• A'1850·1851 

§ Cacklock Electronica, Inc.. Riveraide. CA ~7. 714·788·1700 • • • • • • • • •• A'1853 
§ Colba. Corp., Irvington. Nd 07111. 201-371-9500 •••••••••••••••••••••• A01882 

§t Dale Electronics. Inc.. Columbus DiY., Columbus, NE 58601·3647. 402·563-6506 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Aol902 

t EIei:tro-Films. Inc.. Warwick. RI02886. 401-738-9150 ••••••••••••• A·1748.1910 
Elliott/Jordan, '" Company of Viahay. Grand Junction. CO 81502. 619-8110:2401 

••••.•.••••••••••••••••••••••••••••••••••••••••••••••••••••• A·1914·1915 
§ General Realstanos. A PrIme Technology Company. N. Branford. CT 06471. 

203-481-6721 .................................................... 1\0 1913 
MY MEG Corp •• Acklison. IL 50005. 708·543-9250 ••••••••••••••••• A'1916-1917 
lET Leba. Inc.. Weelbury. NY 11590.516-334·5959 ••••••••••••••• 001256-1263 

t Impsrial Astronica. NorIIiridge. CA 91324. 818-886-7872 •••••••••• A'1919-1921 
lsotak Corporation. Swansea. Mil. 02777,506-673-2000 ••••••••••• A01925-1927 
Julie Research labs., New York. NY 10001, 212·633-86l!5 • • • • • • • • • • • • •• A'1929 

§t KO'" Speer Electronlca. Bradford. PA 16701. 814-362·5536 • • • • • • •• A0 193O.1932 
§t KRL/Bsntry Components. Inc •• Manchestar. NH 03103, 503-1168-3210 

.•••.••••••••••••••••••.•.••••••••••.••••.•••••••••••••••••• A'1936-1937 
§ Mills Resistor Co.. Loa Alamitos, CA 90720, 213-688·2454 • • • • • • • • • • • • •• A'1949 
t Minl·Syalams, Inc.. Thick/Thin Film Divielon. North Attleboro. MA 02761, 

508-695-0203 .................................................... A-1eSS 
§t Ohmile Manufacturing Co •• Skokie. IL 60078. 108-675-2500 • • • • • • • • • • • •• 1<'1982 
t OhmIek Inc., Vishay, Niegara Falls. NY 14304. 716-283-4025 •••••• A'1985-1966 
t Pacific Remmer co., Tarzan .. , CA 91356.818-345-7811 ••••••••••• A·1958·1970 

Phllipa Components Discrete Proc:luc18 Division. A North American Phillpa 
Company, Rivieral!eGch. FL 33404. 407-881-ll2O0 •••••••••• • • •• Ao1973-1974 

t Piconics, Incorporated. Tyngsboro. MA 01879. 508-649·7501 ••••••••••• "'.1975 
§ Pvecision lIeaI8Iive Products. Inc •• Mediapolis. IA 52637. 319-394-9131 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • •• 11.·1976-1977 
t Precision Resister Co •• Inc •• Largo. FL 34647·1421. 813-541·5771 ••• "'01976-1981 

§t RCD Components. Inc •• MsncMster. NH 03109. 503-889-11054 •••••••••• A01982 
Resistors. Inc.. Chicago, IL 50650. 108-652·7555 •••••••••••••••••••••• A.1983 

§ Rohm Corporation. Rohm Electronlca Division. Antioch. TN 37013. 615-641-2020 
• ••• '. • • • • . • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A·1984·1985 

State III \lie Art. Inc.. State College. PA 16503-1797. 814-355-6004 
••••.••••.••••••••.•.•••••••••.••••••••••.••••••••••••• "'01986.1988-1991 

§t Ullronix. Inc ..• A Company of Vishay. Grand Junction. CO 81502. 303-242-0810 
• • . .. .. • • .. • . • . • . .. .. • .. .. .. .. • .. • .. .. .. .. .. .. .. • • .. • .. .. ... A·1992·1995 

Victoreen. Inc •• Solon. OH 44139-3395, 216-248-9300;216-248-9043 ••••• A.1997 
§t Viahay Resistive Systams. Msivem. PA 19355. 215-644·1300 •••••• 1\02001.2007. 

2009 
§t CalHomia Micro Devices, Inc., Milpitas, CA 95035 ..•...............•.... 406-263-3214 

§Clarostat MIg. Co,lnc.. Hawker Slddeley. PLC, Dover. NH 03820-1507 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .. 603-742·1120,800-672-0042 

§t Dale Electronics, Inc., NorIolk Div .• NorIolk, /lIE 68701·2242 ........•..•. 402-37HlOOO 
EBG-ElekIronische Bauelernente, Gesellschelt m.b.H, AUSTRIA ...•.. (43) 03116 2625 

I/Engineered Assemblies & Components Corp, Teterboro, NJ 07606 ...... 201-286-4477; 
800-447-5639 

tRim Microelectronics Inc.. Peabody, MA 01960 ......................... 506-532-9913 
t Hybrid Designs, Inc., Costa Mesa, CA 92626 ............................ 714-557-9933 
t Hycomp. Inc., Marlborough. MA 01752 ................................... 506-485-6300 

International Components Corp., Melville, NY 11747 .................... 516-293-1500 
Intemational Manufacturing Services, Portsmouth. RI 02871-2418....... 401-663-9700 

§t International Resistive Company. Boone, NC 28607 ..................... 704-264-8881 
ISL Products Inl'l. LId., Syosset, NY 11791-6003 ........................ 516-937-3475 

§Jaro Componenls, Inc., Boca Raton. FL 33431 .......................... 305-771-7000 
K & M Electronics, W. Springfield, MA 01089 ............................ 413-781·1350 

t KDl/Triangle Electronics, Whippany, NJ 07981 •..•...............•..•.. 201·887·5700 
§t Kelvin Industries, Inc., Sherman Oaks, CA 91403-3501 ...•.•...•........ 818-990-1192 

Koep Precision Standards, Inc.. South Plainfield, NJ 07080 ........ 201·757·2220/2277 
§Ubarty International Corp., Torranca, CA 90501 •......••.............•.. 213-539-6452 

Meissner Industries, Dover. NJ 07801 ................................... 201-366-1700 
§t Micro-Ohm Corp., Duarte, CA 91010 ..................................... 818-3575377 

Mini-Systems, Inc .• Sun~ft Microelectronic Division. Deltona, FL 32725 
· . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . • . . . . . . . . . • . . . . . .. • . • . . . . . . . . . . . . • .. 407-574-0208 

Nytron Inductors. Inc., Darlington. SC 29532 ............................ 803-393-5421 
t Ovenaire-Audio-Carpenler. Dak Crystal Inc., Charlottesville, VA 22901 .• 804-977-6050 

Philips Components Discrete Products Division; Mineral Wells, TX 76067 
..........•..•..................•.........•.•...•................•.•... 817·325-7871 

§ Piher International Corp., Mt Prospect, IL 60056 ......... 706-390-6680;800-323-8893 
§tRCL·Shallcross, Inc., Smithfield, NC 27577 ...•.............•...•.•..•..• 919-934-5181 

t Samanus Precision Instruments, Inc., Wal8rbury. CT 06705 .•.•..•.....• 206-756-7030 
§t Salilron Devices, Inc., Semiconductor Group, Riviera Beach, FL 33404-9978 

· . . . . . • . . . . . . . • . . . . • . . . . . . . . . . . • . . . . . . . . . . .. . . . . . . . . . . .. 407-646-4311 ;800-886-8763 
Technc Division, Dale ElectroniCs, Inc., Van Nuys, CA 91405-1139 ...... 818-781-1642 

§tTepro of Florida, Clearwater. FL 33575 ................................. 813-796-1044 
Tattex Instruments, Inc.. Fairview Village, PA 19409-0281 ............... 21S:539-6050 

§t Varnistor Corp .• Sevierville, TN 37862 ................................... 615-453-0001 
t Vermont Precision Resisior. Codeco Corp. of Vermont, Stowe, VT 05672·1207 

......... , .. • .. .. .. . . .. . .. . . . . . . .. .. . .. .. . .... • .. .. .. . .. . . .. .. . . .. .. .. .. 802-253-6567 

§-Procluct sold through distributors t-Procluct meets MIL Specs ~-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX &: DIRECTORY Resistors~ Tapped-4700 
, --,- _., ,,- - -----,---'_. --,----" 

Resistors, Pressure Sensitive-4100 . 

tWaters Manulac1uring, Inc" Talley Irld,,"tries, Wayland, MA 0"l77E1 , 508-358-2777

1

1 Philips Components Discrete Products Divi~ion, Mineral Wells, TiC 76067 

§Techno Division, Dale Eloclronic", inc,. \/"n l'IuY", CA 91405-1'139 . 
Vis hay Rosistive System8, Mll.lw:m, Pili 193!).1:i , 

Bl '{-:i25-7871 
8'i8-781-1642 
210-0,'4,,1300 

T,'pflight, York, PA 17404 717-643-99')1;800"?33-!J385 
Dalo Electronics, Inc" Columbll" l1iv" Columbus, NE 6A601-3647 4n2-563-6506 I 

Vishay Resistive SysWns, MHhr~m, I'A 1930" 215-644-1300 Resistors, Surtace Mount-<iJ rOO 
Afdphs Prer-::isian, PacifiC ~e:li~tof Co., Ts!i'l:i:am~, c.~ 9i3fi6, ~16~345-1a'n 

Res~:stors, ReG~m!le;::;~',·;f;r(~"·" ', ........... ,.... 1\'~ll37 
§ i nC~, ';;'IA~jfJ'lJallcl'~i~, ~nt,.;., llrit.int;~i~~;i.~Lr ... ~~-; ~l~1? lU~, rOy,,1I~ooi~~\\Iu~t-;, A') "i!:tlu£ § Allen C,o., ~nc •• Ro~ert ~., ~~. Hoiivw:)od" CA ~:"H~:j]S, i)ia"lS~~~UO(;; 8n1lu~)S9-311"t 
t \/ernilecto:'I' .. rlli!ro" CQ'r., D,,,,,' f'~., ~11r '11120, 516-$6-5100 11,-2072 .................... " ................... _ ...... , ............... ;o.'lG42 
§ Vishsy Resislive Systems. Mal'Jem, ~14 19:155,215-644-1300 .......•. ,' A·2002 §t AMITRON, Am .. ricB" Micro-Tro,,;x, Inc., lIloo1h I\ml".",. M/, 01645, 508-SIl~ .. 11lll2 
t Bourns Ins~(Umf:rll1.B ~i\t:., Hiver:1kie, \~/\ ,:s2t.tJ~· r14~ltn- t,~ 4e ..... , •.... "" •... '" ...•. , ....• " ., ... " ... , .... .., .•.•.. "."".,.. A¢'UM3 

CTS Corporation, E!kharl IN 4\3514 . 210 .... 293-7fi1·! §t Beckman InifJlustri@.i COITA, .n.ffil~~tE" (jff fG:melfSCl! l~lectric C;:;)., FUl!~elrt~n, (;/\ !i1:J.fbi..";j5, 
G1"'3 Corp .. EloctrL",comp!)(lL~~l1s l)uslne~.;.~.3: un:t (fom'!fW!Y t::~kb3lI1 Ow.), Eil(h,wrt, IN 4(35'14 

................... ".... 21U-29S-3ti75 
# Engineered .A.ssemblies & Compo! '~l1ts Corp,. Tr~t01!'~~nro, 1\~J 07608 . 

l' KRl/Aantry C0n1pOnents. !nc., ~vla!1Ghe~te!'", r·U-i 0310:3 . 
t Samarius Proci$ion Instr'll!n~l ~I"t":. ilK; .. I/lJr:1i'E'l'iJu'Y, CT 06l0S .. 

Resistors, Stam:iards - See Standards, H8f:islanee (Vol. D) 

Res~siof5~ Silrj[.)-4iflJ(W 
§ Daio Electronlcs, Jr;c., Go!umt;GS Cb., ;:::,::.lulTlir;s. r·E tl:JCC'; ·;3G":-~;' 

§1' Dale Eloc.ironic.:s, ~nc., Nodolk Dj'i., I\loriolk, hIt:: 6870'1-2242 ..... 
EMC TechnolO[lI' Inc, ~iJll, I\IJ (lBO~j4 ' 

"# Enginoered l~st,cmbliG:'.i ;;1 

. 201-288-44"17: 
5n.o-447-r,.ff"~Q 

':303-668-3210 
203-i,6-7030 

402-!JG::J-3506 
402-371 -0080 
609-428-7800 
~O;·-2DS-A4T/, 

AO(}-447-5l,~9 

Huntington EleL1r~c Inc., H! mtir~r;ton, [N 437:10 " 2i9-35(}-OT18 
internRtional Man~JJacturklg Sefl.l!C'9f:, portsmouth, FlI 0281'1··24 j H .. 101-683-97CO 
Intemationai \Resistive CDmp3JlY, 8roon~, NL: :::850'/ 1{)"~.-264-n86·1 

§t RGD Components, hlG'., M~n(:hestE!", NH 08109 . 60::''''-069-0064 
Topflight. York P/\ ·:"14fYl.. li7-rJ43-'ijS01:800-233-·93eoe 

,.. 215··644··1300 

fiesislors, S!nim~If('~''';''''le_4\ 
t Th~ (;i:lrlb('/lrt!l~oum r.J,t.li"~N~r:. ipP:1K!l~.%~t,.~, !i\rl(t.'~":l'rfl ·~·~'ld8, \",.1;"[ ··lC1;iO;.'L 

1'16·218-;<0'>:1"1 ..•••.• !;'<1a!lr'"1~1)1 

rm~r~*!\ !~.s'\1fi"l,iml:~;~.;" :~.kw~rf.!\.:!,,:q.~' .. \~i!\ ,;1 ~;:,:::~..r" i'l',·il?·m··'~£):,':·i 

fi ~~li0i:.~ Oe'\ff~jH~r7l1n·~t f:;;,,> : ~;,'I1'!),~(" ' 

.................... ' ...... "..................... "·1086,1aS!J,19J1l!-1944 
Mills Resisto, iC<>., L,,~ ,.~!am"!(.", CA f)@nlJ, ~·":;l"59fj .. 24511 ........ ,..... 1'.'1949 
U.S. Sc~~or Corp., <LJran(gl%, ~t~ ~);~Gtjf', 1~J.tj~~3t}~iiGlm ...... "" ... """... .... ~"-W-i'j 

§ Worid f!l'adlUlr,;t~ lbile., $u11(}lmfJ, C!:!. 9ti4'It'S, 'liiP7~g9a··520'1 <." ."." ........ fl,'i15~! 
World PlforJ!U!~ JIl'~C" .BY'stei'iilli lJeli~~{~~' Gfp., SOn©H'Hi:! gri"j76, 1I(]f .. 9£l~521H 

......................... " ....... " ................................. &1I"I@;lQ 
§i"Control Concepts Corp., Uebsri Gurp., Ringhamton, NY 18902-'1~:mO .... 607·72~'j.--24n4 

;~Er~;':2!1~e!'e:7 :'\.~i::::!'~.'~,~!~~';~ ~.·::.·'":'~;=s,;(.~:';:: :;-:;:~,:,., ;:':',.::.:~;:.:.::, :'!..: ::7::G::-: ...... ~:::.:.: 2;-;::; ';"':."77; 

General Protection Co., Inc., Cirelli! Prote8~iorj f.:.lroup, GhicG.go, lL fi0\3~j9 

Internatiom-'J.; Gesis1ive Company, fJoune, NC ~~8607 ". " . 
KRL/a":mlr:1 COll:1por"eniG., mG., f<:jc.nC~lI=Ji::.-lel. 1)~;·IO~j 

Philips Components lD~scl'&te ProduGts Division, Mineral Welis, TX 76()6'1 

§t RGD t,:;nmpnnents, lnc., M8\nr.hef-·,er, ~\3iH O:~1 DR .. 
S'!ackpo!s Carbon Gompi'",'1Y, SL Mmvs, PA 'l5b57 .. . 
Visilay flosistive SYB~Gms. Malv9i",), Jli\ '190855 ............ . 

Re$jst~.ns~ -Sf~rr;t~f~:',~7~1J 

al ~t-7G j -"M~a3 
7{'iL~·-264M8BG1 

EiiX.i-6Gr>32 t {) 

B11-325-7871 
00~1 .. 66H-Omjil 
814-7d1'1234 
215··644~·~300 

§ AIi~ra C:~., 1"(0:.:., ~wh.er'-': rJi., 8\1, iMilJJ~i)~;:;·G;:i1t.~. ~';,f·~. '}~~a.:~~. &j'fi£,,1';(iZ;~~d!~:1tl~ll; 3n~.J:."H~9<!I'{1; 

<,. ......... .;;,"·l~~·~ 

§ Cadd«llcl~ iE~ef;hJ~nJ~~s, ,j;'I"';" ;':~~"":)j t;Ul'j~J, i:::§\ £,::.::~·r,:'~ i:'l.Zl-138- ':::-mr.J " A"i!ij5~1 

't ThIS! Carbvn.mriurr ... :: c.rt~m~~,~ialilV, ~~E;:;1~'i'!'.~ Pro:ciuctg;, ~I~~egam Fa!fis, ~\P! ·~4:~Dl2. 
1'16-111i$-~521 ....... ., ..... , ...... .. . ...... ..... A'i~g~ 

§ Ollie Eiectmf"ll!r.~" ~n~., Gn:~~mftIUig. j,]i,¥,., r:t;~IUm!;n.i@i; 1J\V= (rtt.HSil)1~364,J? 4(3:~-5£3~aOO6 
, ............... _ ................................................ "'-100$ 

§ !(etema/~mjtm j)j'd~(;k1!'~, ~1,;ah~im, (;.:\ iil:28!Jl&, 7'~,4Me3ij~~mrl •... "." B .. 'h1l46~1848 
§ Keyslone C",,,,m, The,,,,,i."'·'" Qiw., St l~a'VB .. lOA '15857., 8'14-791-1591 .' Bej!l49 

KRl/B&n!ry C"mp"""n!~, ',,~., M~ncll""i"r, NH 03103, 003-R611-32'IO .... ,\-1940 
§ Maida Development C"., li.""p!"", \//1. 231163,804-723-0785 

............. , "......... .... .. .. AO·19BIl,10ill9;1!l'>2-194·4 
Milwaukee Resistor Corr.~". ~ih;'Jalb:h*1 Wi 532()4, 414-271~9900 ."....... A·1950 

fH RCD (;oti1POil"~erHld, ~iif.:", t·'iai(~(;ht.1jsi::t::Q, ,j,h,j \),.-!l ~l)~, biJ~~~t5btHj(J!,i.~ 1~.''>1t1~::i! 

U.S. Senso. (;0111., Om"!!,,, ell i<l26G1, '1i4-63!l-1000 ••. ..••. . ..••.. .. .• 13·'1871 
§ World Products Ino., Son"m~, t:1\ 9541(;, 701-g9&52IH ..... ,.. ... .. , . 1\·115.3 

World Products Inc .• S"Riemr. i.)~:"",it:~~.1 Grp" ~onoma 9541'6, 1O?~n-6~5~J1 
., ............. ". .... .. ................................. 8·1030 

Allen Bradley Co., Electronic Components Ohi., .A. Hockwall Ji1terna~ional Co., EI Paso, TX 
79936 , . , ..... , .. , .. , . . ' , , , , , . ' , . ,. 915-592-4888;80~592-4888 

§ColberCorp, Irvi"elon, NJ 0<111 .. "....................... 201-3'11-9500 
§t Conlrol Concepts Corp., I iehart Gorp" t3il1ghamton, NY 13902-138() ., 607-724-2464 

(; (~ vorp., i-leslstm lNerwOi"i~ bUSlil03:3S uni~ (formerly c'rs corp., Berne Div.), Berne, IN 
46711 ........ ............... 2'19-589-311" 

Dale ElectroniCs, inc" Noliol, Div,. Nortoli, NE 58701-2242 ..... 402-371-0030 
# Engineered Assambli"" & C""1\)"Oo'3nl" Corp" Teterboro, NJ 07608 .. ' .. , 201-288-d477; 

800 .. 447-5639 
General Protection Co., Inc., Ckcuit ProlSL.:tinn Group, Chicago, lL 60659 

Hunting10n Elect,ic inc" Huntington, IN 46750 , ... 
§ International Resistive Company. Boone, NC 28607' , ...... . 

Kelvin Industries, Inc., Sherman Oaks, CA 9'; 403--~5,JI .. , 
t Micro-Ohm Corp., Duarte, CA H1 01 fJ 

Mills Resistor Co., Los Alamitos, G"~ 90"120 
Noble U.SA, Inc., Rolling Meadows, It 60008 . 

§ Ohmite Manufacturing Co" Skokie, IL 60076 ,., 

312-761-0403 
219-356-0778 
704-264-8861 
8'lB-990,i 192 
818-3575377 

213--598-2454 
708-364-6038 

. .. 708-675-2600 

114-4117-2300 ................... , .. ,. ......... ...... .. ..... ,<\-164', 
iaOUrlnS, ~nc., Electronic Comp-oil1l~i1tl~ Dfi.!l,., 1H:iw:!:";"Rk~p., CA ~2!:"..o1ft~1I14" 

7·14"781 .. 5500;SOO-?82-20i'O;al:l~-75(j-1200 " .. '................. .IlI.-i6<U1-1849 
fi Co!!b2r Cor;:., Jrvin;tor,,~ ~,iJ ~'?11~, ~·c}~; .. ·~71·t~~n:! " ........ "" ....... , .. ' fl."'1~S.E 
~ CTS Cer!p., Resistor t~~twor§{ busi""$!3S ur::h, i'iFonJr.'el"~y C1"S Corp., l8~rne Oiv.i1 

!leon". IN 46711, 21!l-5S9-~i'l~ ........ , ............. , ............. ""11i84 
§ Dale IEllectr()nic:~j Inc., Columtm~ n9~ .. C'';'1!UI'i1hi ~g;. Ntt: €~n~1 <~M?; 4fl::!··'ifi.1--iMfiOS 

•••••.•.•.•••••••. "..... J.;~<:>·j9~~~,1!9!.')[:;-190~ 

§ D~~e E!er,;!fonicr~, Inc., ~·Jn:io~& ~):1.'., !i'-<io.M't"ll!~t, ~~~:: f:,t~7e1·'~7..1,~:'.:, ~·a~·;;·:J·:·,';80~(I 

............... .. .~·1"~·H>.I93 

l' Electro··Films. ~nc., WarwiCk. AI O~3~S. j,(!1-'~:l!l .. 9'1S!J ., ........ A"1!!1(! .. 1!1·11 
Imper;~1 1\51<0";" •. i\iort!"!.·'d!lC, ell 91:l~4, Ij .. m"ijf;~1 .. 75·n;". ..... i\,-'!l1(1·1!~21 

International Mal1u"'GI"rin~ Se .... lce., P<>l'Ismouih, "11l28i'1 .. 2416, 41),I-M3-9'70Q 

~:!)joieh CoqJorm~l'Jn, Swansea, ~i ... O~,; i;'. MtI .. EriJ~2000 ,., •••.• ". c~{",1!t;~6M19:7."7 

§ !(oA SPOO' f.lac-l.'""",s, I:1I~dI'''m, 1'''' In.o!i"3a~-!;5~I!.,. f"·193fH!l31;l.~34 
S lK~ll aantry Comp':Qneli1~::t, !U1C., ;:'~mn(~hfl!!ltt(.W, U:~'9:~, !Mt~~~&:j-~21ij "". Au'~e31 

!:1"l" Chrt:liie "J!;:ml.laar..1.urin~J (;~;.,., ~]t;:":(~1~!!" ~t ,'o:'Zv:rrrtt, ·:1Je,,'.)7:'S"~:'1.~J!!3 ..• ". 0 0 ••• ' A,0 1900 
.J" Ohmtfillk ~ru';:.! :Mi:&.g.:;.r~ E-:3~ft3, ~1'~&13~j>~J, ~:v·1€1'·263·,,~f.J2fi .... . ;\"'1965,1957 

iPllticiiic p.e$~m-n,'( et~"j .:(:n. t:1r,·~'\.~}~",7'~:1·J /,:!,"~1;:0!Qt .. '1969 
~I~ilip$ Cornp!,jlr.en~"!:> ~);s';~'~~~;' ;:, ~1~o::,;1;, ,~'I:!l~ifj~":r:: \Jl!h~~~~.;r' 

>f'{}f!l1p~Jn~';. RiW'i~f't'l Sefl'31, f.\1'1~Y::"2 

-r tJiconilf:ft, Incorrporifilt.ed! A" M~~i5 
§'j' il1CD Com~nne:l'jt$) !n~., !~~;i1cl'~"I"", ~~~ O:.:'J1lIDB, f1.n:l~er,t~··m,~~:1 . , ... , . 

§'l" State mine Art, Inc., $~~~e Cn!l~gc, Pl\ 1~iilWJ'· GT~Jro '1~·:lr'i-:~~.iff"®~J{V.\ 
•••• , •••••• " ••••• 0 .. " ••• "." •• U".',," "" .... ".," •••••. , •• '"." A,(>1!i'I9lS,lD89M 1000 

rc;~ ~-;l:;::1'f,~. ;'1n!l~~~tT:~1)~"1l0 

................... 1\,0 19114 
'"'~~Dsh[{;W ~esisn~~ 

Aile" Bradley (',{l" 

wJ:iI:\l~'tit:l:n;~, PI:: ··!'lJGi1;""i., ;j'{!',; .. .T»/l,,, ~~} •••• ~ •••••• ,Ac-2O@2 
C(JrlJPG-n~;:qt8 :D;\] , ,1\ 'l()Gkv,!;:.~~~ lntemationai Cu., Ei Paso, TX 

79936 ...... . 9'15-51l2'48Illl;SOD-SS2-4S88 
400-~f,:;"'~?14 

Glarnstsil Mfg, Go.., 111("., H:6l.\o~~6C ~-:KI!.i~l8)/, :-~J.c., ;,X".f~'r, i'.;H :j862D"1507 
~1XFr -42-1·120,nCf)-R7;;.>0042 

EBG-Ele!-ctronische' Bauelem.sntr-!, Gose!Jschafi ~ ~.:.}::1., f~U;:;THlj\ ,..... ~4::"} 031 ~ If; ~?,025 
t EMC Technology Inc, Cherry Hill, N~i OO()3A ... , .... " .. "", ... ,.. 60&-4;!\l-78oo 
f.: El1'Ginemc...'d l\s!30mblies g. (;Dm~;QI'l.Gt1:lc ("u'p ... , 1 a:t:slt.:nrcl, ,\.': ... l :JtE.'JfJ .. . .. ::{~1 '~!On~~.TI; 

t Film Mlcroeic-ctronicG IfIC,. Peabody. MA 01980 ., .................. . 
Genera! Protection ('.0., inc., Ckcu1t Pml:f3{';1iOil GB'ouA Chlc8.£!·!), It. 60;'Y)~') 

Hol{uriku USA Ltd .. Morton Grove, IL 6nOG:~ 
Internatiol1a~ fIilicroeloctronic'3, Arlington, rx "1'600~-t 

60(J-447 -5639 
508-532-9913 

'312-'/0-1 -i:40~1 
7,"f.'g··~70·M40 

017-f/)1-2:'~,~~ 

7r>~··;~f.H-~8e·j 

:~f.!;.·!.~$-).~~ ... ·Gl11 
§t !:ntemafi,~na1T1EfSfs!fv€n:':-(il'ripany, P:oo~~G, \\IG~{!j' . 
't intemationru Sensor Systems, Inc., P,,:Jn::Jr-'J, N'f. ':)l',f.j·l!~ 

tiJaro Gomponer,~s.lnc.> rJ.-O(;E- ?iatf:'rl, F1.. 3~~:~,'1 
§ KCK AmRrica lnc., iVlitsulJEShi Mat8ria!~ Corrpomd,1n, ;~~":nF-,llgn(;i ~~·I], 

~~m)':?71-7000 

<3017:,-4516 
708-M4-8600 

Kelvin Industries, Inc., Sherrnan Oat~s, C/'b" 91~1C3·<3~~n"t: , .... 918-99()"1192 
KYQOO'{a Northw~st, Electronic Components Group, Vancouw'I:r, WA 98661 

""" ... " .. " ........ ,,,,, 206-696-2840 
§Liberty Internationa! Gorp., ·Tofmn.:;.a, GA ;'9(:501 ........... " ..... " 2'13~539-6452 

§ Mepcopal Company, San Diego. CA 921 ~.l ,. 619-453-0332 
Micro-Ohm Corp., Duarle, CA 91010 .. ""'" .. " ... "" .. ".". 816-35'/5377 
Mouser Electronics, Mansfield, TX 1606:) . , .... , . , . , , . , . , , .. , 80(}-346-6873 

§ Murata Manufacturing Co,. Lid., Nagaokll-l<yo-8hi, Kyo\o, JAPAI~ 617, (175-9S1·~111 

National Electronics Corp., Garden Grove. CA 92641 714-892-7749;8OD-854 .. 2451 
fo.!IC CO!'Tlpor:enl's !Sf")r~", M .. I\mityv(!!:.:, ~··N "l·P·f)".' Sit-J-:?~r,;~'"1'.'~~{) 

§ PaGcom, Redmond, \NA 98052 . 206-B83·,!3200;UGO-426··6254 
Philips Components Discrete Products Division, MinereJ Wells, TX 7B087 

....... ,., ... , 'j'i/<i~5-/811 

§Piher International Co'p" Mt Prospec~ II. 00056 70B'39()'6680;SOD-32S-6693 
RF. Electronics, Inc" Irvine, GA 92714-5517 714-263-0661 

§Techno Division, Dale E\te'Clronics, Inc, Van Nul"" CA 91405-1139"" .. 818-/81-'1842 
Tepro of Florida, ClealWatel, FL 33570 ~i3"'79&·I044 

§t Vamistor Corp., Sevierville, TN 37862 615-453-0001 

Hesistors,I'apped-4/IJU 
t Electro-Films, Inc., Warwick, 1'1102396, <YJ1-na-9'IOO .•.•.•• ,., ...•... , 

§tMemc","Tn.:ohm, Inc., rJunlingl"", 111141)'751!, '!j!)-~6-•. ;Jij!l ••.••••••• 

§t Micro-Ohm Corp., Duarte, CA 91010, 81~-35753n ... , ....... , ....... . 
t Milwaukee Resistor Corp., MUwau/;!:!U8, W~ ~:J{~rt!l4, .. 1j.14 .. :r!1~9~-:;nlJ 

111·1910 
A·'~941l 

""'1947 

............ " ..................... '..... ... ...... ",o1!)5l)-1!i151;1!l53-195<i 
§t RCD Components, !nc., Manctoesi"', NH 03109, 003-_-1l~54 •.• .•.•.. A-1982 
t Resislors, Inc., Chicago, Il60660, 7011-6.',2-7555 •.•.•..•..••••.•.•.• • 1\0 111113 
§ Rohm Corporstion, Aol1m Electro,,;cs Divis;.,,,, Anli<d" nl ;1'1013, 615-~1-~O2ll 

................. " .................................................. 1\,"1I1B4 
SI&le ""the Art, In<:" St.ie Colle!!"" PA 1~$Q:i .. H!l" "14·:I.S~-Sn(l,' .. ,." "'·1936 

§ Colber Corp" Irvington" NJ 07111 , ....... ,.... 201-371-9500 
Component General, Inc,. Odessa, FL 33556 .. 613-376-6655 
CTS Corporation, Elkhart, IN 46514 ...... ,,,.,.. 219-2!l3-7511 

EEM 1991 §-Produci sold lhrough distributors t-Product meets MIL specs ij'-Rentals #-Value Added Reseiler 



Resistors, Tapped-4700 (Cont'd) 

GTSCorp.,EIectrocomponents business unit (Fonnerly Elkhart Div.), Elkhart, IN 46514 
• • . . .• . • . . • . . • . . • . . • • . •• . . • . . . . . • . . . . •. . • • . • . •• . • . . • . .... .. .. .. • .. . .. .. 219-295-3575 

§t Dale Electronics, Inc., Columbus DIv, Columbus, NE 68601-3647 ....... 402-563-6506 
§ Dale Electronics, Inc.. Norfolk Div., Norfolk, NE 68701-2242 •..•.••...•.• ,402-371-ooBO 

Huntington Electric Inc.. Huntington. IN 46750 . . . . • • . • . . . . . . • . . • . . . . . . . . . 219-356-0778 
§ International Components Co!p., Melville, NY 11747 .............. '..... 51 &-293-1500 

International Resistive Company, Boone, NC 28607 ...................... 704-264-8861 
§ Jaro Components, Inc.. Boca Raton, FL 33431 .......................... 305-771-7000 

K & M Electronics, W. Springfield, MA 01089 ............................ 413-781-1350 
KeMn Industries, Inc.. Shennan Oaks, CA 91403-3501 .................. 818-990-1192 

§t KRL/Bantry Components, Inc.. Manchester, NH 03103 .................. 603-668-3210 
§Uberty International Co!p., Torrance, CA 90501 , ........................ 213-539-6452 

§t Ohmile Manufacturing Cq., Skokie, IL 60076 ............................ 708-675-2600 
Ohmtek Inc.. Vishay, Niagara Falls, NY 14304 . . . .. . .•.• . . . .. . . . . • .. ..... 716-283-4025 
RCL-Shallcross, Inc.. Smithfield, NC 27577 .............................. 919-934-5181 

t Sllmarius Precision Inslruments, Inc., Waterbury, CT 06705 .....•....... 203-75&-7030 
Victoreen, Inc.. Solon, OH 44139-3395 ..........•..•..•.. 21&-248-9300;216-24&-9043 
Vlshay'Resistive Systems, Malvern, PA 19355 .......................... 215-644-1300 

Resistors, Temperature Sensitive-5300 - See Vol. B 

Resistors, Tin Oxide-4700 
KRL/Banlry Components,lnc., Manchester, NH 03103, 503-668-3210 •.. A·1939 

§ Micro-Ohm Corp., Duarte, CA 91010, 818-3575377 ••••••••.••.•••••••• Ao1947 
§t RCD Components, Inc., Manchester, NH 03109, 503-669-0054 •.•.•.•••• A'1982 

§Dale Electronics, Inc, Norfolk DIv, Norfolk, NE 68701-2242 ............. 402-371-0060 
§ International Resistive Company, Boone, NC 28607 ..................... 704-264-8861 
§ KOA Spaer Electronics, Bradford, PA 16701 ... • . . • . . . . • . . . . . . . . . . . . . . . . 814-362-5536 
§Techno Division, Dale Electronics, Inc., Van Nuys, CA 91405-1139 ...... 818-781-1642 

ReSistors, Variable - See Potentiometers (Vol. A), Rheostats (Vol. A), 
Resistors, Adjustable (Vol. A) 

Resistors, Voltage SensitivE!-4700 
Dale ElectroniCS, inc., Columbu8 DIv., Columbus, NE 68601-3647, 402-563-6506 

................................................................. A-1908 
§ ISKRA ElectroniCS, Inc., Plainview, NY 11503. 516-349.(1222 •••• • •• Ae1075,1923 
§ MaIda Development Co., Hampton, VA 23663, 804·723.(1785 

.................................................. Ao 1086,10S9,1942·1944 
Murata Erie North America, Inc., Smyrna, GA 30080, 404-436·1300 •••••• A.19S7 
Phlilpa Components DIsCrete Producls Division, A North American Philips 

Company, Rlvleni Beach, FL 33404, 407-11111-3200 •••••• , ••••••• Ae 1973-1974, 
B0 1856-1657 

§t RCD Components, Inc., Manchester, NH 03109, 603-669-0054 ••••••••.• A·1982 
Viahay Resilltlve Systems. Malvern, PA 19355, 215-644-1300 

· • . . . • • • • • • • • • • • • • • • . • • • • • • . • . • • • . . • . • . . . . • . . . • • • • Ae 2oo1,2003,2OO5.2009 
World Producls Inc., Systems Devlcas Grp., Scnoma 95476, 707-996-5201 

..................................... , ........................... B·103O 
The C8rb0rundum Company, Electric Products, Niagara Falls, NY 14302 

....................................................................... 716-278-2521 
§Colber Corp., Irvington, NJ 07111 ....................................... 201-371-9500 
# Engineered Assemblies & Components Co!p., Teterboro. NJ 07608 ...•.. 201-288-4477; 

800-447-5639 
General Prolaction Co., Inc, CireuH Protaction Group. Chicago, Il 60659 

GTE SUPPl Y,GTE SUPPLY, DFW Airport, TX 75261 ................. .. 
§ Internalionsl Components Corp., Melville, NY 11747 .................. .. 

International Resistive Company, Boone, NC 28607 ~ ................... . 
§ Marcon America Corp., Vernon Hills, IL 60061 ......................... .. 

Philips Components Discrete Products Division, Mineral Wells, TX 76067 

312-761-0403 
800-433-4837 
516-293-1500 
704-264-8861 
312-913-9960 

........•...............•.............................................• 817-325-7871 
Philips EGG, North American Philips Co., Williamsport, PA 17701 ....... 717-323-4691 

§ RaHron Electronics, Miami, FL 33172 ................................... 305-593-6033 
R.F. Electronics, Inc.. Irvine, CA 92714-5517 ............................. 714-263-0661 

§Schauer Manufacturing, Cincinnali OH 45242 .......................... 513-791-3030 
Siemens Components, Inc., Special Products Div., Iselin, NJ 08830 ...... 201-321-3400 
Stetron International, Inc., Buffalo, NY 14203 ............................ 716-854-3443 
Taiyo Yuden (USA) Inc, Arlington Heights, IL 60005-4493 .............. 708-364-6104 

§ TDK Corporation 01 Amarica, Eleclronic Components & Maleria~ Mount Prospect IL 
60056 ......•........... '" . . . . . . . .. . .. . . . . . ... . . . . . .. . . . .. . . . . . .. . . .. 708-803-6100 

§Techno Division, Dale Electronics, Inc., Van Nuys, CA 91405-1139 ...... 818-781-1642 
§ Therm-O-Disc, Inc.. Midwest Components Product Grp., Mansfield, OH 44907-053~ 

· . .. .. .. . . . .. . . .. .. .. . .. . . . . .. .. . . . .. . . . . . . . . . .. . . .. . . . . . . . . .. . . .. . . . .. 419-525-8450 
§Thomson Passive Components Corp .• Woodland Hills, CA 91367 ....... 818-887-1010 
§Victory Engineering Corp.. Springfield, NJ 07081 ........................ 201-379-5900 
§ World Products Inc., Scnoma, CA 95476 ................................ 707-996-5201 

Resistors, Wirewound-4700 
t Aalpha Precision, Pacific Resistor Co., Tarzana, CA 91356,818-345-7811 

................................................................. A'lS37 
§ Allen Co., Inc., Robart G., N. Hollywood, CA 91605, 818-765-8300; 800-999-3711 

................................................................. A'1842 
§ Colber Corp., Irvington, NJ 07111, 201-371-9500 ................. A·1882·1883 

§t Dale ElectroniCS, Inc., Columbus Div., Columbus, NE 68601-3647, 402-563-6506 
......................................... .................... A'1902-1908 

Elliott/Jordan, A Company of Vlahay, Grand Junction, CO 81502, 619·690-2401 
............................................................ A'1914-1915 

§ General Resilltance, A Prime Technology Coinpany, N. Brarrford, CT 06471, 
203-481-5721 .................................................... A-19l3 

HY MEG Corp., Addison, IL 60005, 708-543-9250 •••••••••••••••••••••• A·19H 
t Imperial Alltronlc8, Northridge, CA 91324, 818-886-7672 •••.•••••• A·19l9-192l 

Julie Rasaarch Labs., New York, NY 10001, 212·833-6625 •••••• A'1929, D01270 
.§t KRL/Bantry Components, Inc., Manchester, NH 03103,503-668-3210 

....................................................... A'1936-1936,l940 
§t Mamcor-Truohm, Inc., Huntington, IN 46750, 219-356-4300 ••••••••••••• A'I946 
§t Micro-Ohm Corp., Duarte, CA 91010,818-3575377 •••••••••••••••••••• A·I947 

§ Milia ResIstor Co., Loa Alamiloa, CA 90720, 213-598-2454 • • • • • • • • • • • • •• A'l949 
t Mllwaukea ResIstor Corp., Milwaukea, WI 53204, 414-271-9900 •••• A.1950-1951 

§t Ohmlte Manufacturing Co., Skokie, IL 60078, 708-575-2600 • • • • • • •• Aol958·1962 
Ohmtek Inc., Vlshay, Niagara Falls, NY 14304, 7111-283-4025 ••••••••••• Ae1965 

t Pacific Resistor Co., Tarzana, CA 91356, 818-345-7811 .,......... Ae I968-1970 
Precision Control Manufacturing, Inc., Seattle, WA 98189,2011-281-9380 •••••• 

A'2082 
t Precision Resistor Co., Inc., Largo, FL 34647·1421, 813-541-5771 ••• A'1978-1981 

§t RCD Components, Inc., Mancheslar, NH 031119, 603-668-0094 •••••••••• A.1982 
t ResIstors, Inc., Chicago, IL 60650,708-652-7555 •••••••••••••••••••••• A.1983 

§t Ultronlx, Inc., A Company of Vishay, Grand Junction, CO 81502, 303-242-Q810 
• •••••••••••.•••••.••••••.•••.•••• ' •••• _ ••••••••••••••••••••• ,A·1992-1995 

§t Vlshay Resistive Systems, Malvern, PA 19355, 215-644-1300 •.•••• Ao2001 ,2006, 
2009 

Allen Bradley Co., Electronic Components Div. A Rockwelllnlernational Co., EI Paso, TX 
79936 ... . . . . .. . . . .. . . . .. . . .. . . . . .. . . .. . . . . .. .. . . . . .. .. 915-592-4886;600-592-4886 

§tAydin Corporation (Wast), San Jose. CA 95119-1371 ................... 408-629-1100 
§ Clarostat Mig Co, Inc., Hawker Siddeley, PLC., Dover, NH 03B20-1507 

...............•......................•.................. 603-742-1120,600-872-0042 
CTS Corporation, Elkhart, IN 46514 ..................................... 219-293-7511 
CTS Corp,Electrocomponents business unil (Formerly Elkhart Div.), Elkhart, IN 46514 

· .............................................. , . . . . .. .. . . . . .. . . . .. . .. . 219-295-3575 
# Engineered Assemblies & Components Corp.. Teteri>oro, I\U 07608 ...... 201-288-4477; 

600-447-5639 
Huntington Elactric Inc, Huntington, IN 46750 . . . . . . . . . . . . . . . . . . . . . . . . . .. 219-35&-0778 

§ ICQ-RALl Y Corporation, Palo Mo, CA 94303 .. . .. . .. .. . .. .. .. .. .. . .. ... 415-858-9900 
International Microelectronics, Arlington, TX 76003 . . . . . . . . . . . . . . . .. . . . .. 817-561-2244 

§t Internalional Resistive Company, Boone, NC 28607 .........•........... 7(J4.·264-8B61 
ISL Products Inn Lid., Syosset, NY 11791-6093 ........................ 51&-937-3475 

§Jaro Components, Inc., Boca Raton, Fl33431 .......................... 305-771-7000 
§tKelvin Industries, Inc., Sherman Oaks, CA 91403·3501 .................. 818-990-1192 

§ Liberty International Corp., Torrance, CA 90501 ......................•.. 213-539-6452 
Meissner Industries, Dover, NJ 07801 ................................... 201-366-1700 

t Me~Rain Controls, Paw Paw, MI 49079 ............ '.................... 616-657-2527 
§Mepcopal Company, San Diego, GA 92121 ............................. 619-453-0332 

Mouser Elactronics, Mansfield, TX 76063 ............................... 600-346-6873 
Necoa, Inc, Nittoku Engineering Group, BaHimo,e, MD 21237 ........... 301-574-4980 
Noble USA, Inc, Rolling Meadows, IL 60008 ........................... 708-364-60aa 

§ NTE Electronics, Inc., Bloomfield, NJ 07003 ....... .. .. .. .. .. .. .. .. .. .. .. 201-74&-5089 
§t IIIy1ron Inductors, Inc., Darlington, SC 29532 ........ "................... 803-393-5421 

Piher International Corp., Mt Prospect, IL 60056 ......... 708-390-6690;600-323-6693 
Pyrohm,lnc, Farmington Hills, M146018 ................................ 313-478-5060 

§tRCL-Shalicross, Inc. Smithfield, NC 275n .............................. 919-934-5181 
R.F. Electronics, Inc., Irvine, CA 92714-5517 ............................. 714-263-0661 

t Samarius Precision Instruments, Inc.. Waterbury, CT 06705 ............. 203-75&-7030 
Standard Condenser Corp., Skokie, IL 60076 ............................ 708-675-3133 

§Techno Division, Dale Electronics, Inc., Van Nuys, CA 91405-1139 ...... 818-781-1642 
§tTepro of Florida, Clearwater, FL 33575 ................................. 813-'/96-1044 
§t Vamlstor Corp., Sevierville, TN 37862 ................................... 615-453-0001 
t Vennont Precision Resistor, Codeco Corp. 01 Vermon~ Siowe, VT 05672-1207 

.. .. . .. . . . . . .. . . . . . .. . . .. .. . .. . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . ... 802-253-8567 
t Waters Manufacturing, Inc., Talley Industries, Wayland, MA 01778 . .. . . .. 508-358-2777 

Resistors, Zero-Ohm-4700 
§ Dale Electronics, Inc., Norfolk Div., Norfolk, IIIE l1li701-2242, 402-371.(1050 

......................................................... " ....... A-181lS 
Isotek Corporation, Swansea, MA 02777,508-673-2900 ••.••.••••• Ao 1925,1927 

§ KOA Speer ElectroniCS, Bradford, PA 1670.1, 1114-362-5536............. A·1934 
§t RCD Components, Inc., Manchester, NH 03109, 603-669-<1054 •••••.•••• A·1982 

Stale of the Art, Inc., State College, PA 16003-1797, 814-355-8004 •••••• A·1986 
§Colber Corp., Irvington, NJ 071'11 ....................................... 201-371-9500 
# Engineered Assemblies & Components Corp., T etsmoro, NJ 07608 ...... 201-286-4477; 

800-447-5639 
Hokuriku USA Ltd., Morton Grove, IL 60053 ................. . . . . . . . . . . .. 708-470-6440 

§Inlernatlcnal Components Corp., Melville, NY 11747 .................... 516-293-1500 
International Manufacturing ServiceS, Portsmouth, RI 02671-2418 ....... 401-88..9-9700 
International Microelectronics, Arlington, TX 76003 ...................... 817-561-2244 

§t International Resistive Company, Boone, Nc 28607 ........•............ 704-264-8861 
§Jaro Components, Inc.. Boca Ralo.\ FL 33431 .......................... 305-771-7000 

Kelvin Industries, Inc., Sherman Oaks, CA 91403-3501 .................. 818-990-1192 
Kyocera Northwes~ Electronic Components Group, Vancouver, WA 98661 

· . .. . . . . .. . . .. . . . . . . .. . . . . . . .. . . .. . . . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . ... 20&-696-2840 
§ Liberty Inlernalional Corp, Torrance, CA 90501 ......................... 213-539-6452 
§ Micro-Ohm Corp., Duarte, CA 91010 ......... '........................... 818-3575377 

Mills Resistor Co., los Alamijos, CA 90720 ............................. 213-598-2454 
Mouser Electronics, Mansfield, TX 76063 ............................... 600-34&-6873 

§t Ohmile Manufacturing Co., Skokie, IL 60076 .......... '.' ... ... . .. .. .. ... 708-675-2600 
§ Paccom, Redmond, WA 98052 . . . . . . . . . . . . . . . .. . . . . . . . . .. 208-883-9200;600-426-6254 
§ Piher International Corp., Ml Prospect, IL 60056 ......... 708-390-6680;800-323-6693 

R.F. Electronics, Inc., Irvine, CA 92714-5517 ............................. 714-263-0861 
§ Rohm Corporation, Rohm Electronics Divisi"" Antioch, Tt'oI 37013 ...... 615-641-2020 

Resistors (MIL)-2440 - See Vol. B 

Resolvers, Synchro-4900 - See Vol. 0 

Resonators, Ceramic-2300 
t Morgan-Malrcc, Vernitron OW., Bedford, OH 44145-5478, 216-232-8600.. B'1921 
§ Murata Erie North America, Inc., Smyrna, GA 30080, 404-436-1300 

........................................ ............... A'1109,1414,1957 
NTK Technical Ceramics, NGK Spark Plugs (USA), MI. Prospect, IL 60056, 

708-824-1133 ..................... ".............................. A'1702 
# Engineered Assemblies & Components Corp, T e1erooro, NJ 07608 ...... 201-288-4477; 

800-447-5639 
Fujitsu Component of America, Inc.. Subsidiary 01 Fujitsu Microelectronics, Inc.. San Jose. 

CA 951,35 ............................•........•...•.................. 408-922-9000 

§~Product sold through distributors t-Product meets Mil specs <I>-Rentals #-Value Added Reseller EEM 1991 
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Hughes Microelectronic Circuits Division. Newport Beach. CA 92658-8903 
....................................................................... 714-759-2952 

ISL Products Int'l. LId .• Syosset, NY 11791-6093 ........................ 516-937-3475 
§t Kyocera Northwest, Electronic Comportants Group. Vancouver. WA 98661 

· . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . .. . . . . . . . . .. . . . . . . . . . . .. . .. .. . . .. 206-696-2840 
§ Murata Manufacturing Co. LId .• Nagaoka-Ky()-Shi. Kyoto. JAPAN 617 ... 075-951-9111 
§ RaKron Electronics, Miami. FL 33172 ................................... 305-593-6033 

Savoy Electronics, Inc.. Ft Lauderdale. FL 33310 . . . . . . . .. 305-563-1333;800-359-5400 
§ Toko America, Inc. Mt ProSIJ"Ct. iL 60056 ...... ,....................... 708-297-0070 

Resonators, Ceramic, Surface Mount-2700 
§ Murata Erie North America. Inc .• Smyrna. GA 30080. 404-436-1300 

• .. • • .. .. • .. .. • • • • • .. • • • . . • • .. • • . . • . . • . . • • • .. . .. .. . .. •. Ao I109.1414,1957 
# Engineered Assemblies & Components Corp.. Teterboro, NJ 07608 ...... 201-288-4477; 

BO()'447-5639 
Fuj~su Component of America, Inc .• Subsidiary of Fujitsu Microelectronics, Inc. San Jose. 

CA95135 ............................................................ 408-922-9000 
Kyocera Northwest, Electronic Components Group. Vancouver, WA 96661 

· ............................ ;. . . ... .. .. . . . . . . . . . .. .. . .. . . . . .. . . . .. . . .. 206-696-2840 
§ Murata Manufacturing Co. LId .• Nagaoka-Ky()-Shi. Kyoto. JAPAN 617 ... 075-951-9111 

Savoy Electronics. Inc.. Fl Lauderdale, FL 33310 ......... 305-563-1333;80()'359-5400 
§ Toko America, Inc. Mt Prospect,. IL 60056 ................ ............... 708-297-0070 
t Z Communications, Inc., Ft lauderdale. FL 33309 ...................... 305-735-1000 

Resonators, Microwave, Dielectric-34S0 
Murata Erie North America, Inc.. Smyrna. GA 30080. 404-436-1300 .•...• A-flOg 
NTK Technical Ceramics. NGK Spark Plugs (USA), Mt. Prospect. IL 60056, 

708-824-1133 .................................................... A·1822 
t Z Communications, Inc.. Fl Lauderdale, FL 33309 ...................... 305-735-1000 

Resonators, SAW-2300 
NTK Technical CeramiCS. NGK Spark Plugs (USA), Mt. Prospect. IL 60056. 

708-824-1133 .................................................... A-I699 
TOYOCOM USA INC., Arlington Heights. IL 60005, 

708-593-8780/1-800-TOYOCOM .••.•...•.•.•.•.•..•...•.••••. AoI472,1482 
# Engineered Assemblies & Components Corp .• Teterboro, NJ 07608 ...... 201 -288-4477; 

80()'447-5639 
Kyocera Northwest, Electronic Components Group, Vancouver. WA 98661 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 206-696-2840 
§ Murata Manufacturing Co .• Ltd. Nagaoka-Ky()-Shi, Kyoto, JAPAN 617 ... 075-951-9111 
t RF Monolithics, Inc., Dallas, TX 75244 ....... 214-233-2903 
t Sawtek Inc., Orlando, FL 3286()'9501 ................................... 407-886-8860 
§ Toko America, Inc., Ml Prospect,. IL 60056 .................. 708-297-0070 

Retainers, BaHery-2500 - See Vol. C 

Retainers, Relay-4500 - See Vol. B 

Retainers, Transistor & Diode-2500 - See Vol. C 

Retainers, Tube-2500 - See Vol. C 

Reticles-3700 - See Vol. B 

Retractors 8. Carriers - See Cable Retractors (Vol. C) 

RFI Measuring Equipment-2900 - See Vol. D 

RFI Shielding - See Shields. RF (Vol. C) 

· .. RFJ·'J'esting-Servi~~.gel'\tiees.-Beetfical-Measttrement<'lr-T~ 
(Vol. D) 

Rheostats-4750 
Angstrohm Precision. Inc., A Company of Vishay, Hagerstown. MD 21740, 

301-739-8722 •• " ..... " ..... , ................................ ,.. A-a01S 
§ Mallory Controls, Emerson Electric Canada, Woodstock. Ont .• CANADA N4S 7WB, 

519-539-4891 ....... ,.,." .. , •• ,." •• , ... ,.................. A-2064-2065 
§t Mamcor-Truohm, Inc.. Huntington. IN 46750. 219-356-4300 ..•.•.•.••.•. Ao 2054 
§t Ohmile Manufacturing Co., Skokie, IL 60076. 708-675-2800 ..•.•.•.••.•. Ao 1963 

t Precision Control ManufactUring, Inc., Seattle. WA 98109,206-281-9380 .•.••• 
A·2062 

Shokal Far East Ltd •• Peekskill. NY 10566, 914-736-3600 ••.•.••••.•..•• A-2069 
Angstrohm Power Rheostats, A Sub. of Vishay Intertechnology, Hagerstown, MD 21740 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ............................... 301-739-8722 
Biddle Instruments, Blue Bell, PA 19422 ................................ 215-646-9200 
Carter Manufacturing Corporation, Bollon, MA 01740 ................... 508-779-5501 
Clarostat Mfg. Co., Inc., Hawker Siddeley, PLC., Dover. NH 0382()'1507 

· . .. .. . . . .. . .. . . . . . . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. 603-742-1 1 20,800-872-0042 
§Cole Hersee Co. Boston, MA 02127-2467 .............................. 617-268-2100 

CTS Corporation. Elkhart; IN 46514 ..................................... 219-293-7511 
tMaurey Instrument Corp.. Chicago, IL 60829 ............................ 312-581-4555 
tMel-Rain Controls, Paw Paw. MI49079 ................................. 616-657-2527 

Noble USA. Inc.. Reiling Meedows. IL 60008 ........................... 708-364-6038 
§ Reliance Electric Co.. Marketing Info Center. Cleveland. OH 44117 ...... 80()'245-4501 
tShogyo International Corp. Great Neck, NY 11021 ...................... 518-466-0911 

§t Vishay Resistive Systems, Malvern, PA 19355 .......................... 215-644-1300 

Rheostats, Motorized-47SO 
§ ETI Systems, Polaris Indl, Entprs., Oceanside, CA 92054,619-757-7770 

....... ,., .... ,., .... ,.,., .. ,.,., .. , ... ,', •• ,.,.,., •• ,.,. Ao 2040.8.1259 
t Ohml!e Manufacturing Co" Skokie, IL 60076, 708-675-2600 , , • , • , ••• , •• , Ao 1963 

Clarostat Mfg. Co., Inc., Hawker Siddeley, PLC. Dover, NH 03B2()'1507 
· . . . .. . . . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . .. . . . . .. 603-742-1120.BO()'872-0042 

Ribbons for Printers-2000 - See Vol. 0 

Rings, Retaining-2500 - See Vol. C 

Rheostats, Motorlzed-4750 

Rings, Slip - See Slip Rings (Vol. 8) 

Rivets-2500 - See Vol. C 

Robotic Pick 8. Place - See Arms & Manipulators. Robotic (Vol. D) 

Robotics - See Arms & Manipulators. Robotic (Vol. 0), Control Systems, 
Robotic (Vol. 0) 

Robots, Machine Vision-4900 - See Vol. D 

Robots, Pick and Place-4900 - See Vol. 0 

Robots, X-Y-Z-4900 - See Vol. 0 

Rods, Ground-2500 - See Vol. C 

Rotators - See Antenna Rotators (Vol. D) 

Rotors, Motor 8. Generator - See Motor & Generator Armatures, 
Rotors, Stators (Vol. 8) 

Rubber, Conductive-1600 - See Vol. C 

Rubber Guards (For Equipment) - See Bumpers (Vol. C) 

Rubber, Silicone-1600 - See Vol. C 

Satellite Antennas - See Antennas, Satellite (Vol. 0) 

Satellite Earth Stations, Transmit 8. Receive-1900 - See Vol. D 

Scale Expanders, Meter - See Multipliers, Meter (Vol. DJ 
Scalers, Binary, Decade-2325 - See Vol. D 

Scales, Dial-2400 - See Vol. C 

Scales, Electronic (Counting/Weighing)-2900 - See '10/. 0 

Scanners, Bar Code - See Readers, Bar Code (Vol. D) 

Scanners, Crossbar-1900 - See Vol. D 

Scanners, Fiber Optic-2475 - See Vol. B 

Scanners, Flying Spot-1900 - See Vol. 0 

Scanners, Infrared-2900 - See Vol. D 

Scanners, Optical-2900 - See Vol. 0 

Scanners, Optical, Page-2000 - See Vol. D 

Scanners, Reed-2900 - See Vol. D 

Scissors-5400 - See Vol. C 

Scope DOilies - See Carts & Doilies, Instrument & EquipmAnl (Vol. C) 

seRs - SeeThyristors-(\"",O .... I . .D,.A)\-........~ 

SeR Firing Controls - See Controls, SCR (Vol. O) 

Scramblers, Data-2325 - See Vol. D 

Scramblers/Descrambiers, Video-1900 - See Voi. D 

Scramblers, Speech-1900 - See Vol. D 

Screening, Mesh, Conductive (Inc!. Copper)-4525 - See 1101. C 

Screens, Printed Circuit-HOO - See Vol. C 

Screwdrivers-5400 - See Vol. C 

Screws, Lead, Feed 8. Translatory - See Drives & Drives Mechanisms 
(Dial) (Vol. C) . 

Screws, Fastening-2500 - See Vol. C 

Scribers-5400 - See Vol. C 

Scribers, Wafer-Also See Machines 8. Accessories, Semiconductor 
Manufacturing-4100 - See Vol. D 

Sealers - See Coatings (Vol. C) 

Sealing Equipment, Metal to Glass/Ceramic-4100 - See Vol. D 

Seals & Feedthrus, Environmental - See Feedthrus & Seals, 
Environmental (Vol. C) 

Seals, Ceramic To Metal-2500 - See Vol. C 

Seals, Glass To Metal-2500 - See Vol. C 

Seals, Hermetic-Also See Services, Hermetic Sealing-2500 - See 
hlC . 
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Seals, Waveguide-3450 
Seals, Microwave - See Gaskets, Shielding, RF (Vol. C), Seals, 

Waveguide (Vol. A) 

Seals, Pressure Sensitive-2500 - See Vol. C " 

Seals, Waveguide-3450 
t Applied Plastics Technology, Bristo\ RI 02809 ...........•.............. 401-253-0200 
t Bacon Industries. Watertown. MA 02172-2399 ...............•......•... 617-926-2550 

Ceramaseal, New Lebanon. NY 12125 ..............................•... 518-794-7800 
tChomerics; Inc.:W.R. Grace & Co, Woburn. MA 01888 ..............•... 617-935-4850 
tConductive System,lnc., Amsterdam, NY 12010 .•...................... 518-843-5740 
t Detoronics Corporation. S. EI Monte, CA 91733 .....................•... 818-579-7130 

Lectronic Research Lebs., Inc., camden.,NJ 08104 ... , .................. 609-541-4200 
Microwave Development Laboratories, Natick. MA 01760 .... ,.......... 508-655-0060 
Parker HannHin Corp., Seal Group, Irvine, CA 92713 ................... ,. 714-851-3763 

§t Parker Seal Group, Irvine, CALIFORNIA 92715 , ...................... ,.. 714-851-3763 
t Premier M~wave, Port Chester, NY 10573 ...........•................ 9t4-939-89OO, 
tSAS Industries Inc., Manorville, NY 11949, .. ,." ....... 516-727-1441;1-800-544-5238 

§tSystron-Donner Microwave Div, Sylmar, CA 91342 .................•... 818-362-9900 
t TecknH (Eastern Facility), Cranford, NJ 07016 : .... , ................ , . , ,. 908-272-5500 

Search Unit, Magnetic Tape- See Tape Search Equipment (Vol, D) 

Security Systems, Access Control-2000 ....: See Vol. D 

Security Systems, Data-2325 - See Vol. D 

Seismographs-2900 - See Vol. D 

Seizers-5400 - See Vol. C 

Selsyns - See Motors, Synchronous (Vol. B) 

Semiconductor Material - See Crystals, Semiconductor (Vol. A) 

Semiconductor Wafer Fabrication, Assembling (Packaging}-4100 -
See Vol. D 

Semiconductor Wafer Fabrication, Designing (Topological)-4100 -
See Vol. D 

Semiconductor Wafer Fabrication, Maskmaking (Tooling)-4100 -
See Vol. D 

Semiconductor Wafer Fabrication, Processing-4100 - See Vol. D 

Semiconductor Wafer Fabrication, Testing/Trimming-4100 - See 
Vol. D 

Semiconductors - See Diodes (Vol. A), Rectifiers (Vol. A), Transistors 
(Vol. A) 

Sensors - See Transducer Listings (Vol. B) 

Sensors, Acoustic-2200 - See Vol. D 

Sensors, Air Flow-5500 - See Vol. B 

Sensors, Angle Measuring-5500 - See Vol. B 

Sensors, CCD Image-3700 - See Vol. B 

Sensors, Chemical-2200 - See Vol. D 

Sensors, Fiber Optic-2475 - See Vol. B 

Sensors, Hall Effect-2200 - See Vol. D 

Sensors, Light-3700 - See Vol. B 

Sensors, Liquid Flow-5500 - See Vol. B 

Sensors, Liquid Level-Also See Transducers, Liquid Level-5500 -
See Vol. B 

Sensors, Moisture-5500 - See Vol. B 

Sensors, Presence Sensing (Optical)-3700 - See Vol. B 

Sensors, Proximity - See Transducers, Proximity (Vol. B) 

Sensors, Temperature-Also See Bolometers; Thermistors 
Transducers-5500 - See Vol. B 

Sequence Controllers - See Controllers, Programmable (Vol. D) 

Services, Acoustical, Consulting-4100 - See Vol. D 

Services, Assembly & Fabrication (Incl. R&D) - Also see Services, 
Metal Parts Fabrication; Services, Printed Circuit Products-4100 
- See Vol. D 

!?ervices, Asseml?ly, Surface Mount Technology-4100 - See Vol. D 

Services, Backplane Wiring - Also see Services, Wire Wrapping; 
Services, Cable Assembly - Also see Services, Crimping; 
Services, Wire Cutting & Stripping-4100 - See Vol. D 

PRODUCT INDEX & DIRECTORY 
Services, Board Assembly-4100 - See Vol. D 

Seniices, Cable & Harness Assembly-4100 - See Vol. D 

Services, Calibration & Instrument Repair-4100 - See Vol. D 

Services, Coating-4100 - See Vol. D 

Services, Component Testing & Screening-4100 - See Vol. D 

Services, Computer-Aided Design (CAD)-Also See Computers, 
CAD, CAM, & CAD/CAM-4100 - See Vol. D 

Services, Computer Programming - Also see Services, Computer 
Systems, Specific Classification-2050 - See Vol. D 

Services, Computer Systems, Builders-2050 - See Vol. D 

Services, Computer Systems, Consulting-2050 - See Vol. D 

. Services, Computer Systems, Integrators-2050 - See Vol. D 

Services, Computer Systems, Turnkey-2050 - See Vol. D 

Services, Consulting, Chemical Analysis-4100 - See Vol. D 

Services, Consulting, Data Processing-4100 - See Vol. D 

Services, Consulting, DrBfting-4100 - See Vol. D 

Services, Consulting, Engineering-4100 - See Vol. D 

Services, Consulting, Patent Development-4100 - See Vol. D 

Services, Consulting, Productiorl-4100 - See Vol. D 

Services, Consulting, Research & Development-4100 - See Vol. D 

Services, Crimping - Also see Services, Wire Cutting &. Stripping-
4100 - See Vol. D 

Services, Cryogenic-4100 - See Vol. D 

Services, Custom Cable Fabrication-6000 - See Vol. C 

Services, Custom Molding, Plastics - See> Services, Plastic 
Fabrication & Molding (Vol. D) 

Services, Data Processing, Consulting - See Services, Consulting, 
Data Processing (Vol. D) 

Services, DeCapsulation/Encapsulation-4100 - See Vol. D 

Services, Documentation (Incl. Technical Writing}-4100 - See 
Vo/.D 

Services, Education/Training-4100 - See Vol. D 

Services, Elect~ical Measurement & Test-4100 - See Vol. D 

Services, Electroplating - See Services, Plating (Vol. D) 

Services, EMI/RFI Testing-4100 - See Vol. D 

Services, Encapsulation - See Services, Decapsulation/Encapsulation 
(Vol. D) 

Services, Environmental Testing-4100 - See Vol. D 

Services, Equipment Leasing/Rental-4100 - See Vol. D 

Services, Fluorocarbon Etching-4100 - See Vol. D 

Services, Failure Analysis - See Services, Reliability (Vol. D) 

Services, Fiberoptics, Consulting-4100 - See Vol. D 

Services, Hermetic Sealing-4100 - See Vol. D 

Services, High Vacuum-4100 - See Vol. D 

Services, Instrument Calibration - See Services, Calibration & 
Instrument Repair (Vol. OJ 

Services, Instrument Design (Industrial)-4100 - See Vol. D 

Services, Integration, Computer Systems - See Services, Computer 
Systems, Integrators (Vol. D) 

Services, Laser, Consulting-4100 - See Vol. D 

Services, Magnetics-4100 - See Vol. 0 

Services, Measurement & Test, Electrical - See Services, Electrical 
Measurements & Test (Vol. OJ, Services, Environmental Testing 

Services, Measuring - See Services, Instrument Calibration (Vol. D), 
Services, Testing & Measuring 

§-Product sold through distributors t-Product meets MIL specs <I>....;Rentals #-Value Added ReseUer EEM 1991 
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Services, Metal Etching, Engraving-4100 - See Vol. D 

Services, Metal Parts Fabrication-4100 - See Vol. D 

Services, Metallizing (Incl. Electroforming)-4100 - See Vol. D 

SelVices, Microprocessor Development - Also see Services, PROM 
i/. Arr:'l' Pm!JrRmm;ng-41!l(l - 5:p.f> Vol. [) 

Services, Molding/Casting - Also see Services, Plastic Fabrication 
& Mo!ding-4100 - See Vol. D 

Services, Optical Design-4100 - See Vol. D 

SeNices, Packaging-4'!OO - See Vol. D 

S,.."ices, PCB Test Development-4100 - See Vol. IJ 

Services, Photographic-4100 - See Vol. D 

Services, Plastics Fabrication/Moiding/Foaming/Finishing-4100 -
See Vol. D 

Services, Plating-4100 - See 110/. D 

Services, Precious Metal Refining-4100 - See Vol. D 

Services, Precious Meta! Resmelting, Recovery, Recycling-4100 -
See Vat D 

3ervic",s, PC Design/Preparation/Produdion-41(J() - See 1101. 0 

::;e''Ii'~ces, PROM 8. Array Programming - Also see Services, 
Mi:::ropmcessor Oevelopment-4100 - See 'II0!. IJ 

Ser",ices, Profile Exiruders-4100 - See Vol. [) 

Se!Vices, Qualification Testing - See Services, Environmental Testing 
(Vol. D) 

Services, Reliabmty-4100 - See Vol. D 

Services, Rental, Instruments & Equipment - See Tes1 Equipment, 
Renlal & Lease (Vol. O) 

Services, Repair, Maintenance - See Services, Calibration & Repair 
Instrument (Vol. D) 

Services, RF! Measuring - See Services, Electrical Measurement & 
Test (Vol. O) 

ServRces, smcon Fe'.moril' - See Silicon Foundry Senlices (Vol. 0) 

Services, Silk Screening-4100 - See Vol. 0 

S!lNices, Solderlng-4100 - See Vol. D 

Services, Technical Writ~ng -- See Services, Documentation (Vol. D) 
--- --

Serl!ices, Testing 8. Measuring - See Selvices, Electrical 
Measurement & Test (Vol. D), Services, Environmental Testing 

Services, Testing, Environmental - See Services, Environmental 
Testing (Vol. D) 

Services, TrainingiEducation-4100 - See 110/. D 

Services, Vibl'ation Surveys-4100 - See Vol. D 

SeNices, Welding 8. E1razing-4100 - See Vol. D 

Services, Wire Cutting & Stripping - Also see Services, Crimping-
4100 - See Vol. D 

Services, Wirewrapping/Soldering/Welding/Brazing - Also See 
Services, Backplane Wiring-4100 - See Vol. D 

Selvo Systems-4900 - See Vol. D 

Shaft Encoders, Shaft Position - See Encoders, Shaft Angle (Vol. 8) 

Shaft Locks - See Locks, Dial & Shaft (Vol. C) 

Shafts & Adapters-Also See Couplings, Shaft, Rigid Be Flexible-3500 
- See Vol. B 

Shaile Tables - See Testers, Vibration (Vol. OJ 

Shells, Encapsulation - See Cups, Encapsulation (Vol. C) 

Shielding, EMI/RFI-4525 - See Vol. C 

Shielding (MIL), EMI/RFI-2440 - See Vol. B 

Shielding Beads, Ferrite-4525 - See Vol. C 

Shielding Beads, Ferrite, Surface Mount-4525 - See Vol. C 

SIDACs-4800 

Shields, Cable - See Braid, Cable (Vol. C) 

Shields, Cathode-Ray Tube-4525 - See lIol. C 

Shields, Coil-4525 - See lIol. C 

Shields, Corona-4525 - See Vel. C 

Shields, Indicator UghHt525 - See Vol. C 

Shields, Magnetic-4525 -- See Vol. C 

Shields, Pl"iotOlml.!!tip!le;-45~'5 - See III];". C 

Shields, FlF-Also See Gaskets, Shielding, R~~-4525 .- See ¥ol. G 

Shields, Transformer-4525 _ .. Se'll Vci. C 

Shields, Tube-4525 -- See 1101. C 

Shieids, 'Wire -- SflH Brflid, Cable (Vol. C\ 

Shill Register:s-2S25 --]",,, 'i/ol .. r.; 

Shifte.rs, F7'eql!EH1CY - See Converters, Fr~quenGy to FreCiuf?n'::y 
(Vol. 0) 

Shifters, Phase, Ferrite-3450 
~.liicf'Owave Application;.;; GroLiP, Santa Maria, CA .9:J4fiE; . 

Shifters, Phase, IiIlicwwF.11Je-345aJi 
tGeneral MicrowS'l!e Carperatwon, AmijtyYiU~. f'~V 11701. G1~·22$· .. ~1~. 0' 0 ",o~7~,tl 

t Airtron, Utton indu:::.tries, Inc., Morris Plains, r/..J ':>7950 ;"01··!;:~~ .. i~:.iOO 
Ampheno! RF Operation~, .6..mp;';8nol USJ'1bl ~r~l, ,--~T 0f.~n·; (;. ';'~!)~}:; r:;~-«-:;'2 ;,':;: 

t Daieo Industries, !nc., Compton, Cf\ ~;"i3-e:~i ·-1'i,,:"::1 
HewIGtt-Pack8!j Co., Cup~:"i~ir~o, CJ; 95014 ., 
LectiOnic Research Labs., inc., Camden, !\U 08 '10.4 , .. 

t Lora: Microw,p.lf€ Narda. ~'laIJPp;::~Log~, :r.,!"y ~ ~ 'IG,~ 

j' Mauf'Y Micruwave emil., Cucamonga., CA ;9 i 78G 
t Merrimac Industries, West Caldwell, N..' 07006 . _ . 
t Microlab/FXR, Livingston, NJ 07039 .. _ .... 
t Microwave Applications Group, Santa Maria. CA 93455 
§ Microwave Development Laboratories, Natick, (iliA ,l17fj(j 
§ Midwest Microwave, Saline, MI 48176-Y~59 ..... _ . , 
t Mitec Electronics, Poin1e Claire, QUEBEC, CANADA H9F~ ;-;/'1.;3 
t Premier Microwave, Port Chester, NV i 0573 .... , . ' 

tieeve Eiecuonics, ~jjei!jsn t:. Murmy, Gnicago, 1~_. cut:' j 2 . 
Sivers IMA AB, Culver City, CA 90230 

§t Systron-Donner Microwave Div., Sylmar, CA S'j 342 ., 
Tele-Tech Corporatlon, 8czenian, fvIT 59715 ...... _ 
TRM, Inc., Ma'lChesler, NI-I o,~ 103 

t UTE Microwave, Asbury Park, NJ 07712 ......... . 
t Vectl'Ollics Microwave Corp, ;Wddlasor., NJ OB8-4·B ............. . 

Shifters, Phase, RF·3450 

Z01-57S-1300 
20~-992"T1OO 

a05-92&·'~ 1 'I 1 

f'i, l·~6g.1,..G6A6 

01 4"l3g,·8900 

212"-~JGr:-.-!;:?4B 

81 &362-9(300 
4QJJ,-t;'e6 .. ,;:;'2tJ'l 
508-t':!7 .. IRf)OO 
(!Oe-fil2~-i 009 
906-356-2377 

tGenera! Microwave ~I!.)rporaijon, Amj~ywi~~It~, &~rf i~~7J1~ £:f-\0'·f~&~~:J:&~t .. " ~a'f1'74~ 

t Lorch lEiec'i:rol1ics:[)iv. of 1Jernjt~'()11 ;';orp., SL ~:;l~Gm\;:;Ar:,~, FL 8;J;U"r(\ ::~'~~$·':;i.\l~:i::r.il·~ 

•••••• 0 •••••• - •••••• -•• -~; .-.-.,-.--.--.-.-.- ••• , •• "." _ •• " ..... 0" 0 •••• -., --A.:>-~r~G'~ 

_Ampheno! Rf Ope~'atjons, Ampbeno! Gorporat1on, [~anhu",/, c;:' {:5g~ t) '. :~~,!:Ft·n'<";~!?2 

t Automatic Coil Corp., /J.. DSG Company, Mi.;:mi, FL 8,;'; ~ ~:l :'?;O~i-6f,d,;-f560 

t Daioo Industries, Inc., Compton, CA 9022{;t ,.... '·:"l~-:-'6~~·· i ') .. ;.3 
tloral Microwave Narda, Hauppauge~ NV 'j 17SB " ... " ... ,., 5-if::<~::~-~/(}:J 

t Merrimac Industries, West Ca!dwell, NJ 0'7006 ..... :::r': '·S'! b·,'! 2l.'fJ 
§ Microwave Development Laboratcries, Naticl(, \\~A 01-:"80 .. , .. f.;08-05fJ-·:;060 

James Millen Elctms., Ceywood Ei9C, lt1c., No. AndovGi', ~\llA ~ l3l~~i " SvB-4:l5-'J'3S'! 
Ryan International Corp., (:olumbus, OH 43229-6207 fj-i '}dPl5-3303 
Teleplex, Inc., Alford Division, Wobum, MA 01801 ... __ .... _ ... _.. 617-935-0010 
Tela-Tech Corporation, Boz~man, Ml" 59715 , .. ""., .:.i,06-58&{~291 

Shifters, Phase 60/400 !-iz .. 4051l - See Vol. /J 

Shrinkable Plastics 8. Elastomers -- See Caps, !"orms 8, Tapes, Ho,t( 
Shrinkable (Vol. C), Tutling, Heat ShrinlHlble (VDI_ C:) 

Shunts, Connector-2'lOO - See lIot C 

Shunts, Me'ler-2!lOO - See lIol. D 

Shutters, Microwa'lle-3450 
t Airtron, Litton Industries, Inc., Morris Plains, NJ 07950 .. 

Lectronic Research Labs., loc., Crunden, NJ oe 104 . 
§ Microwave Devel0t.lm0i1t labora~or;c::>t Nc:.ti:.:;:·~ ~\;~fl 017{;;; .... "., .. 
t Mitec Electronics, Pointe Claire, QUEBEC, CANADA H9R 3)(8 
t Premier Microwave, Port Chester, NY 'j 0573 _ . . . ... _ .. _ .. , ... 

SIDACs-4800 

201-S,'g"5500 
6(J9-5.~. H200 

514--694-6666 
914-93G .. 89oo 

SilicOJi Power Cube CQr~., L(j!n~ 3e:li1c(1, C,;".}~ ~l{M~oThG, 2·!3~S34~S~t •.•.. "" :0;'-"~;;;:ii:.1 

§ Toccor Electronics, Inc., Irving, TX 750:'>8, 2i4-5IlIl .. 1515 •.•••••••. A·2-;22 .. ~12~ 
Motorola Semiconductor Prods. Sector, Temp9, ,'2 852134 ., 6()2-244-5!JOO 

§ Shindengeo America Inc., Westlake VI, CA 91301 . .. _ . . . . . . . . . . . . . . . . .. 130Q-634·3G54 

Signal Averagers-2900 - See 110/. L) 

Signal Conditioners & Equipmeni-1100 - See 1101. D 

Signal Generators - See Generators, Specific Type (Vol. D) 

EEM 1991 §-Product sold through distributors t-Product meets Mil specs '''-Rentals #-Value !~::lded Resei1er 



·Slotted Lines, Microwave-3450 
Signal Systems, Fiber Optic-2325 - See Vol. D 

Signal Tracers - See Testers, Signal Tracing (Vol. D) 

Silica, Fused-2S00 - See Vol. C 

Silicon Foundry Services-4100 - See Val. D 

Silk Screening Services - See Services, Silk Screening (Vol. D) 

Simulation Systems, Electromagnetic Pulse-1100 - See Vol. D 

Simulators, Dala-2900 - See Vol. D. 

Simulators, Digital Satellite-1900 - See Vol. D 

Simulators, Motion-25SO - See Vol. D 

Simulators, Optics-3700 - See Vol. B 

Simulators, Power Failure-2900 - See Vol. D 

Simulators, Powerline Disturbance-2900 - See Vol. D 

Simulators, Radar-2440 - See Vol. B 

Simulators, Resolvers-2900 - See Vol. D 

Simulators, Solar-2900 - See Vol. D 

Simulators, Thermocouple-2900 - See Vol. D 

Simulators (MIL)-2440 - See Vol. B 

Sinks, Heat - See Heat Sinks; Semiconductor (Vol. C), Heat Sinks, 
Soldering (Vol. C) 

Sleeves - See Tubing (Vol. C) 

Slides, Cabinet & Chassis-1400 - See Vol. C 

Slides, Linear-4900 - See Vol. D 

Slip Clutch - See Knobs, Slip Clutch (Vol. C) 

, Slip Rings & Assemblies-3500 - See Vol. B 

Slip Rings & Assemblies (MIL)-2440 - See Vol. B 

Slotted Lines, Microwave-3450 
Hewlett·Packard Co., Cupertino, CA 95014 ..................... ,' .. " .. ,. 800-752-0900 

tTeleplex, Inc., Alford.Division, Woburn, MA 01801 ....................... 617-935-8810 
Tucker Elec1ronics, Dallas, TX 75355-1419 .............. 214-348-8800;800-527-4642 

Socket Adapters-2100 -, See Vol. C 

Sockets, Array-2100 - See Vol. C 

Sockets, Burn In-2100 - See Vol. C 

Sockets, Capacitor-2100 - See Vol. C 

Sockets, Chip Carrier, Surface Mount-2100 - See Vol. C 

Sockets, CRT-2100 - See Vol. C 

Sockets, Crystal-2100 - See Vol. C 

Sockets, Dlode-2100 - See Vol. C 

Sockets, DIP and DIL-2100 - See Vol.C 

Sockets, Disposable Carrler-2100 - See Vol. C 

Sockets, Integrated Clrcult-2100 - See Vol. C 

Sockets, Internatlonal-2100 - See Vol. C 

Sockefs, Lamp & Lamp Assemblles-2460 - See Vol. 8 

Sockets, Leadless Carrier-2100 - See Vol. C 

Sockets, LlF & ZIF-2100 - See Vol. C 

Sockets, Miniature & Subminiature - See Sockets, Diode (Vol. C) 

Sockets, Pin Grid Array-2100 - See Vol. C 

Sockets, Power (Receptacles)-2100 - See Vol. C 

Sockets, Programmable-2100 - See Vol. C 

Sockets, Relay-2100 - See Vol. C 

Sock,,:ts, SIMM-2100 - See Vol. C 

Sockets, SIP-2100 - See Vol. C 

'Sockets, Surface Mount-2100 - See Vol. C 

Sockets, Test-2100 - See Vol. C 

Sockets, Translstor-2100 - See Vol. C 

PRODUCT INDEX & DIRECTORY 

Sockets, Tube-2100 - See Vol. C 

. Sockets (MIL)-2440 - See Vol. 8 

Software, Applications-20SO - See Vol. D 

Software, CAD-20SO - See Vol. D 

Software, Communic.ations-20SO - See Vol. D 

Software, Compilers/Languages-20SO - See Vol. D 

Software, Computer Performance Measurement-20SO - See Vol. D 

Software, Data Base Management-2050 - See Vol. D 
i 

Software, Data Base Management Dictlonaries-20SO - See Vol. D 

Software, Data Base Query Language-20SO - See Vol. D 

Software, Data Communications Control-20SO - See Vol. D 

Software, DC Motor Control-20SO - See Vol. D 

Software, Disk/Tape File Utilities-20SO - See Vol. D 

Software, Emulation/Simulation-20SO - See Vol. D 

Software, Graphics-2050 - See ,Vol. D 

Software, Image Processing-2050 - See Vol. D 

Software, Information Storage & Retrieval-2050 - See Vol. D 

Software, Job Scheduling/ Accountlng-2050 - See Vol. D 

Software, Label Printing-20SO - See Vol. D 

Software, Librarians-20SO - See Vol. D 

Software, Motion Control-20SO - See Vol. D 

Software, Neural Networks-2050 - See Vol. D 

Software, Operating Systems-20SO - See Vol. D 

Software, Operating Systems Enhancement-20SO - See Vol. D 

Software, Programming/Systems Development Alds-20SO - See 
Vol.D 

Software, Program Translators-20SO - See Val. D 

Software, Project Management-2050 - See Vol. D 

Software, Quality Control-2050 - See Vol. D 

Software, Report Generators-20SO - See Vol. D 

Software, Security-20SO - See Val. D 

Software, Sort/Merge-20SO - See Vol. D 

Software, Spoolers-20SO - See Vol. D 

Software, Utilities-2050 - See Vol. D 

Solar Cells - See Celis, Photovoltaic (Vol. B) 

Solder {All Types)-4600 - See Vol. C 

Solder Lugs - See Terminals, Lug (Ali Types) (Vol. C) 

Solder Pots & Baths-4600 - See Vol. C 

Soldering, Wave, Control/Monitoring-4600 - See Val. C 

Soldering Accessories-4600 - See Vol. C 

Soldering Equipment, Hot Gas-4100 - See Vol. D 

Soldering Equipment,lnduction Heating-4100 - See Vol. D 

Soldering Equipment, Infrared-4100 - See Vol. D 

Soldering Equipment, Printed Circuit-4100- See Vol. D 

Soldering Equipment, Reslstance-4100 - See Vol. D 

Soldering Systems, Temperature Controlled-4100 - See-Vol. D 

Soldering Equipment, Ultrasonlc-4100 - See Vol. D 

Soldering Equipment, Vapor Phase-4100 - See Vol. D 

Soldering Guns, Irons & Desoldering Tools-4600 - See Vol. C 

Soldering Machines, Laser-4100 - See Vol. D 

Soldering (MIL)-2440 - See Vol. 8 

Solenoids, Linear-45SO - See Vol. '8 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX 1& DiRECTORY Strip-line Components" Microwave-3450 
.-.---------.. -------r--

Soienoids, rl'oportiol'lal-4~;:;il ." :;,10 Vol. !::J I ,m"ilili:<:(;;f.', "':!:Iitt~ge - See Fiegulalors /J, Stabilizers, Voltage (Vol. D), 

Solenoids, A~i . .;;J,·~v"'4550 ~ •. S~$ VOrl. ~ 

SO'4J:nGi Aeco:i'Kii;~1'9 r2{~U~P4 -- S.f;~~· jVlj(~;~·(.1pi10(HjC ,VDL ~Jj. i .... 1eGo:der:~ 

(Vol. 0), elc. 

~~t'3SB!~efS~ t1ep iiJ.d:;:;>~;-:I'.'::~t. 
See iflJJl. iJ 

S.t,)(~~~,eH'r:{., t.3t!lF1rn~~r~ijt]~tur~ ... #',.1;S~::I ;::1":,~~ i~~r"'\~~~" iJ~n~«'f;n~) Un:r:1Qj~1.')) ~;~1(f~~~~3 k:; 
,~Hf~l 1i\;Ul~'Pf~~M n~.':'Jk~d"J· "~;8:)\': .. ~;·.9,~l \tl.Ji. rt 

s~~~c®s~ F~~~fOpt~(;"~,!]75 .~. 3;::&i' ·~.rt~i~ l~!: 

Sif;l~k:h~g EqU!~pm~f1~~ r~~~o~ C!~:)ti,;;;e'~ .. ~.~~lill "-, $~s Val. C 

S~!i;;:ii'lg Eq!.!!pm~~~, W~I;gr1(;)!ic "l'ilp,~-13(lG - See Vol. D 

S!iliitters/Com~!ller5', !""'Jr.)!' ._- Bge LJivici!''1!'s, P()wer (Vol. A) 

SpoCiisrs, Punched ;~ps -- See Fleaders, Punched Tape (Vol. 0) 

Springs (AllTyper;)-2500 - See Voi. C 

Stabiii.:ers, Curre!'\~ - Scc Current Sources (Vol. D), Reguialors, 
Current (Vol. D) 

Stabilizers, lirle Im!=le<ti31l'lce-405!l - See Vol. D 
._--------_._-----

I 
Trclnsformers, VOlloge f'legulating (Vnl. A), Voltage Sources (Vol. 0) 

!:':z'bm.(:~,~·,:~~ ~}((~~t~~UICtHT~?'I'~~ .. j\uto~n3tU":; ... SaD POINe) Supplie~}, 

" ",/ 

:3~H~"}(j3l~'ds" Oe~3V ~}nt;l,~2']50 
-~ ,lli"lejPfG, tnc., ~~imr:ib'.~ry., C1" ODGlO ,. 

;\r,.;k.:r'~:e'.-, iL";Jt:mawri(~.'J, ;':tt(;';)ni~\(~,,:~ 

!t-~~~\t1:t:~ .. 2:9n(] - ,S·rtfJ \)ot ,nl 
I 

:~~;1in/ir.~:~(f"b\ i:~'~'hat.:·~ ¥1n~b <2i1:(lI(l -, $e-e '~ltQi. P 

?'03-658-7~66 

~3~'l~j~ic r,~~~rrllin~t~U'3t:1 rVh)'~·1!;Ij~~;S~ ~':;'t,!'\r~s~'~)\~~ S\ Equi~)~'Il1'fHtt"'.t;~5~~5 ,- 56'S! 
'ii,r.;'" 

L;~iS1'~O~'5~ 11~{OlAH" & Ger~rF!~·~:f~~. ~' -- See iVlO((IU' D-. Ge~ !t~i'o:{.f)1 
!\mlat"$Gt~09ors; -sttrta~--:-V0i·---B7--- --- -----

ti~Bf?~rii~rs~ PC~, G~a1S$ Er..:"~1)l;V~"r7tHj -- SaG VO;~I, C 

S~(lmrJ<! IECiluipm~mt, Caliri[lgeJCflsseti>e-140ii .. See Vel. C 

Stol'C![j® Equiprmmt, l)iS~f.'"VW(j "". S~(ji Yol. C 

~>t(ji";"l<l Equipment, f'lexibi®Dis!,m,40;) ..• S~e i/oi. C 

s,~omge Equ!pment, Re!li-to-~l€e! Yap'~-H(W - See Vol. IC 

!::~~cl","ge Ra!::!ls, Circuit Bo?rd-i40Q - ,';P,I,; Vot. C 

SiirairoReliefs, Cable 11< Wire-25CO - See Vol. c: 
St~ip-Une Components, M\crowav!2:"'3t.150 
t Micronk:s Technlilklgy Inc., Glef"ii C~V$! tt· . .'tY 1"i54~:; 51~159-5000 .•..• ,". ;\01399 
j' American Etching 8. Mf2', Pocoim~" CA ~i18a1-~'1% . e1B-898-1187 

AMP, Harrisburg, PI'. i 71 05 .......... ,... 717'-564-0'100;oDQ-522_6752 
§t Anaren Microwave, Inc., E SvracLlse, NY 13057 . . . . .. , . . . . . . . . .. 315-432-8930 
§t ANZAC, MIA-COM, Bu,lington, MA 01003 ...... , 617 .. 273-33:13 
§t Av.ntel<, Inc., Mllpilas, CA 950:15-7492 .. 408-432-3080 

tEloctro Meg",>!;c Processes, Ir,c" Gl1atswvllh, GA 91:l11-4358 "" 816-882-6333 
t EMC Technology Inc, Cherry Hill, i'JJ 0803,1 . ..... 609-429-7800 
# Equipment Remarketing Company, Boston Financial & Equity Corporalion, Boston, MA 

02,~15 __ . ________ """" __ '"' ." __ . __ ." ",". ____ .... ________ . 617 .. 26'1-6600 
t FEI Microwave, Inc.. Frequency Electronics, Inc., Sunnyvale, ,CA 94086 ., 406-732-0880 

§-Product sold through distributors t-Product meets. MIL specs <p-Rentals #-Value Added Resellsr 



Strip-Une. Components, Microwave-3450 (Cont'd) PRODUCT INDEX & DIRECTORY 
Fifth Dimension, Inc., Trenton, NJ 08638 ................................ 609-393-8350 
Intemationai Resistive Company, Boone, NC 28607 ••.• •• . ••..•••••••••• 704-264-8861 

tMerrimac Industries, West Celdwel~ NJ 07006 ......•......•..•..•..•..• 201-575-1300 
t Mi1ec Ekictronics,Pointe Claire, QUEBEC, CANADA H9R 3X3 •.•••••... 514-694-6886 

ALC electronics, Inc., Mt Kisco, NY 10549 .•...............•..•......... 914-241-1334 
t Rogers Corp., Rogers, CT 06263 ••.••...••.••..• , • . . . . . . • . . • . . . . . . . . . . .. 203-774-9605 

§t Systroi1-Oonner Microwave DiY. Sylmar, CA 91342 ..•..•.•..•..•....... 818-362-9900 
Telonic/Berkeley, Berkeley Inds. Inc., Laguna Beach, CA 92852 ..•..••.. 714-494-9401 

t Transco Products, Inc. SUbsidiary of Datron Systems Inc., Cemarillo, CA 93012 
· ..•...•..•..•...••...•••••..•.••.••..•••.•••..•••.••..........• " • . • . • 805-987-8007 

TAM, Inc., Manchester, NH 03103 . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . • . . • . . . 603-827-8000 

Strips, Ground-1900 - See Vol. D 

Strips, Marker & Fanning-6000 - See Vol. C 

Stroboscopes - See Lamps, Stroboscopic Source (Vol. B) 

Substrates, Ceramic-2500 - See Vol. C 

Substrates,. Flexible-2500 - See Vol. C 

Substrates, Glass-2500 - See Vol. C 

Sl;Ibstrates, Metallic-2500 - See Vo~. C 

Substrates, Sapphire-2500 - See Vol. C 

Suppressors, Arc - See Protectors, Surge (Vol. B) 

Suppressors, Noise-2700 
Aerovox Inc., North Dartmouth, MA 02747-1217,508-995-8000 A·1118 

t Controlled ""- Co., Troy, Ml48083, 313-528-3700;1-800-521 .... 792 •••• 002186 
Corcom, Inc., Ubertyvllle, IL 60048, 708-680-7400 ••••••••••••••••••••• C·1330 
GRIM Corporation, Medford, NJ 08055oW68, 609-287-7950 ••••••••••••• 0 0 1075 
HItran Corporation, flemington, NJ 08822-9943, 908-782·5525 • • . • • • • • •• 0·2203 

§ ISKRA Electronics, Inc., Plainview, NY 11803, 516-349-0222 •••••••••••• A·l07S 
MCG Elctrna., Deer Park, NY 11729, 516-586-5125 • • • • • • • • • • • • • • • • • • • .• 8·1375 
3M-Electronic Products Division, Austin, TX 78768-2963, 101100-225-5373 Sis. & 

Prod. Info. ....................................................... C'1464 
§ Murata Eria North America, Inc., Smyrna, GA 30080, 404-438-1300 •• A·1686-1687 

Philips Components Discrete Products Division, A North American Philips 
Compsny, Riviera Besch, FL 33404, 407-881-3200 ••••••••• A·1286-1287,1289 

PhIUpe Componenta Discrete Products Dlv., A North American Philips Co., 
Saugerties, NY 12477, 914-246-2811 ••••••••••••••••••••••••••••••• A·l268 

t Pico Electronics, Inc., MI. Vernon, NY 10552, 914-699-5514;800 .... 31-1064 

§ Pullzzl Engineering, Inc., Santa Ana, CA 92704-6865, 714-540 .... 229 ••••• 
t RFI Corporation, Bay ~, NY 11706, 516-231-6400 •••••••••••••••••• 
§ Schaflnsr EMC, Inc. Components Division, Union, NJ 07083, 

A·1235 
0-2224 
A·1633 ' 

aoa-asl-0&64;800-357-5566 .................................. Ao1634-1637 
Tri-Mag, Inc., VI_liB, CA 93291,209-851-2222 ••••••••••••••••••• A0 1646-1647 

§ World Products Inc., Sonoma, CA 95476,707-998-5201 •••••• A·1153,2128-2129 
World Products Inc., Systems Davlcaa Grp., Sonoma 95476, 707-996-5201 

..•........•. , .••••••.•.••...•.•.•.......•.•.•.......•........... 8·,030 
Amber Inds., Inc., Dallas, TX 75379 ..................................... 214-490-9801 
APX-Arstan Products, Hicksville, NY 11801 ............. , ............... 516-433-1313 

§ Breaks E~ics, Philadelphia, PA 19140 ........................... ,. 215-228-4433 
§tBrooks Power Systems, Bensalem, PA 19020 .......... 215-244-0264;1-80()-523-1551 

tChomerics, 1nc.:W.R. Grace & Co. Woburn, MA 01888 .................. 617-935-4850 
§ c.P. Clare Corp., Chicago, IL 60645 ..................................... 312-262-7700 
§ Contact East, N. Andover, MA 01845 ...................... , .. . . . . . .. . . • . 508-682-2000 
§ Control Cable, Inc. BaHlmore, MD 21207 ............ , ............. , . .. . • 301-298-4411 

§tControl Concepts Corp., Ueber! Corp., Binghamton, NY 13902-1380 .... 607-724-2484 
t Dynamic Air Engrg., Inc., Santa Ana, CA 927op-5697 ................. ,.. 714-54()-1000 
§ Eaton Corp./CulIer-Hammer Prods, Aerospace & Commercial Controls Div. Milwaukee, 

WI 53216 ............................................................ 414-449-7487 
§tEFI Elctms., Salt Lake CiIy, UT 84119 ........ , ........... 801-977-9009:800-221-1174 

engineered Components Co., San Luis Obispo, CA 93403-8121 ... • . . .. 805-544-3800 
§E.P.D.lGenerai Power Corp., Anaheim, CA 92805-8508 .................. 714-520-0861; 

1-800-343-1813 
§GC-Thorsen, Rockford, 1l61105-1209 .................................. 815-968-9661 

General Semiconductor IIId., Inc., Square 0 Company, Te"1l8, f\Z. 85281 
· ..•........•.•.........•...•.•...•... , ...... , ..••........ , ...•..•...•. 602-968-3101 

tGenisco Technology Corp., La Mirada, CA 90638 ... , ................... 714-523-7001 
tHopkins Engrg. San Fernando, CA 91342 ............. , ..... , .......... 818-361-8691 

JBM ElectroniCs, Inc., Bedlord, NH 0311 ()-6802 ......................•.. 603-623-0222 
§ Kalglo Elctms. Co.,lnc., Ba1h1ehern, PA 18017-9359..................... 215-837-0700 
§ KCK America Inc., Milsubishi Ma1er1als Corpora1ion. Schaumburg, IL 60173-4516 

............................................ , • . • .. . . • . . . • . .. . •• • . . • • • • . 708-884-9688 
Lenco ElcIms., Inc., McHenry, IL 80050 " ...................... " , .. ... .. 815-344-2900 

t Loral Microwave Narda, Hauppauge, NY 11786 . .• .. ... . .. ....... . .. . . ... 516-231-1700 
§ Love Controls Corp., Wheeling, IL 60090 ................................ 708-541-3232 

Marway Prods. Inc., Santa Ana, CA 92703 . . . . . . .. . . . . . . .. . . • .. . . . • . . . . .. 714-973-1800 
§t North Hills Electronics Inc., Power Products Div., Glen Cove, NY 11542-3796 

.....•....... ,......................................................... 516-671-5700 
Omega Engineering, Stamford, CT 06907 ....... :....................... 800-826-6342 

§ Penstock Engineering Labs., Penstock, Inc., Sunnyvale, CA 94086-4018 
• • . . . . . • • . • . . . . . . . . . • . . . •• • . . . . . . . . . . . . . . . • . . • . . . . . . .• 408-730-03oo;8OO-PENSTOCK 

Parma Power Elctms., Chicago, IL 60848 ............................... 312-763-0763 
St Power Integrity Corp. Gr-.sboro, NC 27428-0682 .•.... 919-378-9773;800-237-6280 

t Rtron Corp., Skokie, IL 60076 .... , .......... ,........................... 708-679-7180 
Seacor, Inc., Westwood, NJ 07675 .. ".................................. 201-886-5600 
Shape Electronics, Inc., Lombard, 1l60148.............................. 708-620-8394 

§ SL Weber, Inc., Mt. Laure~ NJ 08054 ....•........•. ,..... 809-886-8888;800-257-8384 
§ Sola, A Un~ of General Sign. Elk Grove Village, IL 60007-5666 ......... 708-439-2800 

§t Square 0 Co. Power Protection Systems, San Diego, CA 92123-1165 ... 619-279-0831 

§t Standard Condenser Corp., SkokIe, Il 60076 ........ .. . • .. • .. • .. • ..... .. 708-875-3133 
Ststron International, Inc., Buffalo, NY 14203 ............................ 716-854-3443 

§ Superior Electric, Bristo~ CT 06010 ..................................... 203-582-9561 
§tSurgeonics limited, FOrt Edward, NY 12828 ............................ 518-747-2156 

Sutton Designs, Inc., Hhaca, NY 14850 .................................. 800-326-8119 
§ Tamura Corporation of America, Carson, CA 90746-3518 ............... 213-638-1790 

§t Tycor Internalionallnc., calgary, Alberta, CANADA T2H 1 L9 . • . •• . . • . . . . . 403-258-3200 
tThe Wiremold Company, W. Hartford, CT 06110 ........................ 203-233-8251 

Xentek, Inc., Taiyo Yuden USA, Inc., Vista, CA 92083 ••.••.•••.•••••••..• 618-727-0940 

Suppressors, Transient Voltage (All Types)-4300 - See Vol. B 
Surface Acoustic Wave, Delay line-2350 

t Andersen Laboratories, Bloomfield, CT 06002 . .. . . .. . . . . .. .. • .. . . • • . .. . • 203-268-9090 
Fox Electronics, Ft Myers, FL 33905 ................. , . . .. .. . . .. .. .. . . .. 813-693-0099 

t Holfman, P.R., Co., Materials Proc, Carlisle, PA 17013 ................... 717-243-2011 
t Phonon Corporation, Simsbury, CT 06070 .............................. ~1-D211 
t RF Monolilhics, Inc., Dallas, TX 75244 .................................. 214-233-2903 
t Sawtek Inc., Orlando, FL 32860-9501 ........ ,.......................... 407-886-8860 

Shindengen America Inc., Westlake VI., CA 91361 ••.•.............•••... 800-834-3654 

Surface Acoustic Wave Devices-2350 
NDK Americs, Inc., Framont, CA 94539, 415-823-6500 ••••••••••••••••• A·1423 
TOYOCOM USA INC., Arlington Heights, IL 60005, 
708~593-8780/1-800-TOYOCOM .............................. Ao 1472,l482 

t Andersen Laboratories, Bloomfield, CT 06002 .. . . . . . . . .. . . .. . .. . .. . .. . . . 203-286-9090 
# Engineered Assemblies & Components Corp., Teterboro, NJ 07608 .•...• 201-288-4477; 

800-447-5639 
§ Fox Electronics, Ft Myers, FL 33905 • . . . . . . . . • . . . . . . . . . • . . . . . .. . .. . .. . .. 813-683-0099 
tHolfman, P.R., Co., Ma1erials Proc, carlisle, PA 17013 ... , ............... 717-243-2011 

§t Kyocera Northwes~ Electronic Components Group, Vancouver, WA 98661 
• . .. . • . . . . . . .. . . • • . . . . . . . .. . . . . . . . . .. . . . . . . . . .. .. . .. . . .. . . . .. .. . .. . .. .. 208-688-2840 

t Phonon Corporalion, Simsbury, CT 06070 .•....................... ,.... 200-651-0211 
t Raytheon Co. Microwave & Power Tube Div., Waltham, MA 02254 ..... 617-899-6400 
t RF Monol~hics, Inc., Dallas, TX 75244 ...................... ,........... 214-233-2903 
t Sawtek Inc, Orlando, FL 3286()-9501 .....• ,'............................ 407-886-8860 

Siemens Components, Inc, Special Products Div. Iselin, NJ 08830 . . . . .. 201-321-3400 
Valpey-Fisher:Ma1ec Corp, Hopkinton, MA 01748 ........ " ..... ,....... 508-435-6831 

Surface Acoustic Wave, Filter-2700 
TOYOCOM USA INC., Arlington Heights, IL 60005, 

708-593-8780/HIOO-TOYOCOM ••.••••••••••••••••••••••••••• Ao1472,l482 
t Andersen Laboratories, Bloomfield, CT 06002 . . . . . . . . . . . . . . • • . . . . . . . . . .. 203-268-9090 
# Engineered Assemblies & Components Corp. Teterboro, NJ 07608 ....•. 201-288-4477; 

aoo-447-5639 
§ Fox Electronics, Ft Myers, FL 33905 .. ' .................. , ... , .. . .. . .. ... 813-683-0099 
§Hitachi America, Ud., Tarrytown, NY 10591 ............................. 914-831-0800 

§t Kyocera Northwes~ Electronic CompOnents Group, Vancouver, WA 96661 
. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . 206-896-2840 

§ Murata Manufacturing Co. Lid., Nagaoka-Kyo-Shi, Kyo1o, JAPAN 617 ... 075-951-9111 
t Phonon Corporation, Simsbury, CT 06070 ...•.........•...•.•..•...•..• 203-851-0211 
t RF Monclithics, Inc., Dallas, TX 75244 ......•.............•..•.......... 214-233-2903 
t Sawlek Inc., Orlando, FL 3286()-9501 ........................•...... ,... 407-886-8860 

.§ Toko America, Inc., Ml Prospect" IL 60056 . .... . . . .. . . . .. .. ....• .. . ..... 708-297-0070 

Surface Mounted Assemblies, Devices & Technology - See Product 
type: Amplifiers, Circuits, Diodes, elc. 

Surveillance (MIL), EW Drone-2440 - See Vol. B 

Surveillance Systems (MIL)-2440 - See Vol, B 

Switch Arrays-5100 - See Vol. B 

Switched Filter Banks-3450 
t Integrated Microwave, San Diego, CA 92121-1009, 619-259-2800... A·1678-1679 
t Andersen Laboratories, Bloomfield, CT 08002 . . . . . • . . . . . . . . . . . . . . . .. . . . .. 203-286-9090 

K&L Microwave, Inc. Salisbury, MD 21801 ., ............................ 301-749-2424 
t Sawtek Inc., Orlando, FL 32860-9501 ......................... ,......... 407-BB6-a860 
t Teledyne Microwave, Mountain View, CA 94043 ........................ 415-968-2211 

Switches, Backup-5100 - See Vol. B 

Switches, Cam-5100 - See Vol. B 

Switches, Capacitive - See Switches, Touch Actuated (Vol. B) 

Switches, Coaxial - See Switches, RF (Vol. B) 

Switches, Coded-5100 - See Vol .. B 

Swi~ches, Crossbar - See Switches, Matrix (Vol. B) 

Switches, Data, Manual-2325 - See Vol. D 

Switches,. Data, Programmable-2325 - See Vol. D 

Switches, Decade-5100 - See Vol. B 

Switches, Diode-3450 
Crosspoint, DiY. 01 Info-Lite Corp., Fairview, NJ 07022, 201-941-4455 1101673 

§t Dlgltran Division, Xcel Corporation, 0nt.ar\0, CA 91781, 714·391 .... 321 ••• 8·1680 
Dow-Key Microwave Corpor8Uon, Ventura, CA 93003, 805-650-0260 •••• 1101682 

t General Microwave CorporeUon, Amityville, NY 11701,516-226-8900 •••• A-1749 
Mepoopsl Compsny, San Diego, CA 92121,619-453-0332 •••••••••••••• 8·1737 
Mlnl-Clrcuits Lab., 8rooldyn, NY 11235-0003, 718-934-4500 ••••• ,....... A.l753 
AS. Defense Corp. Lansdale, PA 19446 ................. ,.............. 215-822-2929 

t Airtron, Litton Industries, Inc., Morris Plains, NJ 07950 •.••...••.. , •... ,.. 201-539-5500 

i-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 
t Alpha Industries, Inc., Woburn, MA 01801 .. ,.............................. 617-935-5150 
§ Augat Alcoswtteh, Augat Inc" N, Andover, MA 01845 .. "."." ... ".".,' 508'665-437t 
t Avantak, Inc., Milpttas, CA 95035-7492 ............... , ............. ,...... 408-432-3080 
t Aydin Vector Div" Aydin COIP, Newtown, PA 18940-0328 "." .... ".".,' 21 G-968-4271 

Computron Display Systems, Xeel COIporation, Elk Grove Village, IL 60007 
.",."." .... "".".".", .. ,." ... ,."."." .. ,.,.", 708-952-8800 

t Daieo Industries, Inc" Compton, CA 90220 .. ".,." 213-631-1143 
t E~tem Microwave, Bur!ington, MA 01803 . 617-273-~700 

t EMC Technology Inc, Cherry Hill, NJ 08034.,., 609-429-7800 
Flann Microwave Inc., Cambridge, MA 02139 .... , ........... , ......... 1·800-937-3772 

§Hewlett-Packard Co" Cupertino, CA 95014 ........ " ............. ,., , .. " 800-752-0900 
Hyletronics:Litton Industries, Littleton, MA 01460 "', .. ", .. ,.".,.".,' 617-486-8911 

t JFW Industries, Inc., Indianapolis, IN 46237 .,.,',.,",.,' ,.,.,",.".,' 317-887-1340 
t KDl/Triangle Electronics, Whippany, NJ 07981 ",.".,',.".".,' 201·887-5700 
tLoral Microwave Narda, Hauppauge, NY 11788 ...... , .................. 516-231-1700 

MACOM, Inc, Burlington, MA 01803 ,.".,"',.".," ,.,' 617·272-3000 
t MI A-CQM Control Components Div" MI A-CQM, Merrimack, NH 03054-4343 

.".".,',.,',., .. , ..... , ....... ,.".".,." .. "." .. ".".",., .. "." 503-424-4111 
MarLee Switch Co" Upland, CA 91786 , .. , .. , .. ,., .... , .. ,' 714-962-8988 

tMicronics Technology Inc., Glen Cove, NY 11542 .,.,."."." .. ,',', •. , 516·759-5600 
t Mitec Electronics, Pointe Claire, QUEBEC, CANADA H9R 3X3 . 514-694-6666 

Olektron Corp., Signal Technology Corp., Webster, MA 01570 .,',. 508-943-7440 
Peca, Inc" Bensale", PA 19020 ... , ..... , ..... "" .......... " .......... 215-245-1550 

§ Penstock Engineering labs" Penstock, Inc" Sunnyvale, CA 94086-4018 
....... , .......... " ..... " ................. , ... ,," 408-730-0300;8QO-PENSTOCK 

t RLe Electronics, Inc., Ml Kisco, NY 10549 ..... " .............. "" .. ,,. 914-241-1334 
§t Systron-Donner Microwave Div" Sylmar, CA 91342 ... ".".".,", .. , 818-362-9900 

Tele-Tech Corporation, Bozeman, MT 59715 ' . , ' . , ' . , , , , , , . ,. 406-586-0291 
Til-Tek Lim~ed, Kemp\Ville, Ontario, CANADA KOG 1JO 613-258-5928 

t Vectronics Microwave Corp" Middlesex, NJ 08846 . 908-356-2377 

Switches, DIP-5100 - See Vol. B 

Switches, Fiber Optic-2475 - See Vol. B 

SWitches, Float-5100 - See Vol. B 

Switches, Foot Pedal, Mat, Ribbon, etc.-5100 - See 1101. B 

SWitches, Hall Effect-5i00 - See Vol. B. 

Switches, High Voltage (Over 250 Volts)-5100 - See Vol. B 

Switches, lIIuminated-5i00 - See Vol. B 

Switches, Intelligent-Si00 - See Vol. B 

SWitches, !nter!ock-5100 - See 'Ie!. B 

Switches, Keyboard-S150 - See Vol. B 

Switches, Key Lock-5i00 - See Vol. B 

Switches, leaf, Single/Multiple-5i00 - See Vol. B 

Switches, lever-5i00 - See Vol. B 

Switches, limit-5i00 - See Vol. B 

Synthesizers, Delay Line-2350 

Switches, Rocker-5100 - See Vol. B 

Switches, Rotary-5100 - See Vol. B 

Switches, Sealed-5100 - See Vol. B 

Switches, Slide-5100 - See Vol. B 

Switcnes, :iiinap Action (Aii lypes}-!i100 - See Vol. H 

Switches, Solid State-S100 - See Vol. B 

Switches, Step Type-51 00 - See Vol. B' 

Switches, Surface Mount-5100 ... See 1101. B 

Switches, Tap - See Switches, Rotary (Vol. B) 

Switches, Thermally Actuated-5300 - See Vol. B 

Switches, Thumbwheel-5100 - See Vol. B 

Switches, Tilt - See Switches, Mercury Displacement (Vol. 8) 

Switches, Toggle-5100 - See Vol. B 

Switches, Touch Actuated-5100 -: See Vol. B 

Switches, Vacuum - See Switches, Pressure 

Switches (MIL), Non-RF-2440 - See Vol. 13 

Switches (MIL), RF-2440 - See Vol. B, 

Switch Hardware-2500 - See Vol. C 

Switching Assemblies, PCB Mounted-S150 - See Vol .. 13 

Switching Systems, Audio-1300 - See Vol. D 

Switching Systems, Test 8. Measurement-2900 - See liol. 0 

Switch Seals, Environmental-2500 - See Va!. C 

Swivel Units, Data Entry Terminais-1400 - See Vol. C 

Synchronizers, PCM Bit-1900 - See Vol. D 

Synchronizers (Mil), Antenna-2440 - See Vol. 8 

Synchms-4900 - See Vol. D 

Synchros & Resolvers (MIL)-2440 - See Vol. IS 

SYl1chro Trarsmitlers, Solid State-4900 - See Vol. D 

Synthesizers, Delay Line-2350 

Micrcnics Technology IIIC., Glen Cove, NY 11542, 516-759-5.s()0 ••• ,... ""·1399 
Aeroflex Laboratories Inc" !lRX, Inc" Plainview, NY 11603 ' .. "", ... ".,.. 516-694·6700 

Switches, Lock --See-Switshes, Key Lock (Vol. B) 

Switches, low Voltage-5i00 - See Vol. B 

SWitches, Matrix-5i00 - See Vol. B 

Switches, Membrane-5150 - See Vol. B 

Switches, Mercury Displacement-5i00 - See Vol. B 

Switches, Microwave - See Switches, Diode (Vol. A) 

Switches, Momentary Action-5i00 - See Vol. B 

Switches, Multiposition-5i00 - See Vol. B 

Switches, Optical-3700 - See 1101. B 

I
t Data Delay Devices, Clifton, NJ 07013·1915, 201-773-22!l9 .............. ""-1533 ------~-l t Control Electronics, Neurotech Corp" Farmingdale, NY 11735 , , . ' .. ~ , .'~ 516-694-0125 
I ESC ("Iech Oll'CS Co, p.;i'alisades-f'k;-Nd-0765G-c. , . c, • , , • ' • , , ~ • , ... , , .. " 2OHM7-0400 

Kappa Technologies, !nc., Rahway, NJ 07065 .. "',.,, .. , 906-396-~400;HlOO-223 .. 0603 

Synthesizers, Frequency-2900 - See Vol. D 

Synthesizers,Speech-2325 - See Vol. 0 

Synthesizers, Waveform-2900 - See Vol. D 

Switches, Paddle Handle-5i00 - See Vol. B 

Switches, Peripheral-Si00 - See Vol. B 

Switches, Photoelectric-3700 - See Vol. B 

Switches, Port Sharing-Si00 - See Vol. B 

Switches, Power-5i00 - See Vol. B 

SWitches, Pressure-5100 - See Vol. B 

Switches, Program-5i00 - See Vol. B 

Switches, Programmable-5i00 - See Vol. B 

Switches, Proximity-5i00 - See Vol. B 

Switches, Pushbutton-5i00 - See Vol. B 

Switches, Reed-5i00 - See Vol. B 

Switches, RF"5i00 - See Vol. B 

Systems Integration - See Services, Systems Integration (Vol. 0) 

Tables, Positioning-4900 .., See Vol. D 

Tables, Rotary-4900 - See Vol. D 

T!!bles, X-Y Axis-4900 - See Vol. 0 

Tablets, Digitizing-2000 - See Vol. D 

Tachometers, Generator-4900 - See Vol. D 

Tachometers, Optical-4900 - See Vol. D 

Tachometers, Pulse-4900 - See Vol. 0 

Tachometers, Stroboscopic-4900- See Vol. D 

Tape and Reel Packaging-4100 - See Vol. D 

Tape Decks - See Recorders, Magnetic Tape (Vol. D), Transports, Tape 
(Vol. D) 

Tape Duplicators - See Duplicators, Magnetic Tape (Vol. D), 
Perforators,Paper Tape (Vol. D) 

Tape Recording Accessories-1300 - See Vol. D 

Tape Search Equipment-2000 - See Vol. D 

Tape Winders-2000 - See Vol. D 

EEM 1991 §-Product sold through distributors t-Product meets Mil specs <p-Rentals #-Value Added Reselier 



Tees, Coaxial-3450 

Tapes, Electricallnsulation-3100 - See Vol. C 

Tapes, Films & Foils, Pressure Sensitive-2500 - See Vol. C 

Tapes, Heat Shrinkable - See Caps, Forms & Tapes, Heat Shrinkable 
(Vol. C) 

Tapes, MagnetiC, Carlridge-2000 - See Vol. D 

Tapes, Magnetic, Reel-2000 - See Vol. D 

Tapes, MagnetiC, Digital Cassette-2000 - See Vol. D 

Tapes, Numerical Control-2000 - See Vol. D 

Tapes, Plastic Coated for Cable"2500 - See Vol. C 

Technical Books-4200 - See Vol. C 

Tees, Coaxial-3450 
L-Com Inc., N. Andover, MA 01845, 508-682-6936 •••••.•••••••••• C·1424·1425 

§Amphenol RF Operations, Amphenol Corporation. Danbury. CT 06810 .. 203-743-9272 
§AVA Electronics Corporatiol\ Drexel Hill. PA 19026 ..................... 215-284-2500 
§Concord Electronics Corporation, New York, NY 10012 ............... 1-212-777-6571 
§ Control cable, Inc., BaHlmore, MD 21207'.. . .... . ... . . .. ... . . . . . . . . . . . . .. 301-298-4411 
§E-Z Hook, Tektest Inc., Arcadia, CA 91006 .............................. 818-446-6175 

Hewlett-Packard Co., Cupertino, CA 95014 . . . . . . . . . . . . . . . . . . . . . . . . . • . . .. 800-752-0900 
t Maury Microwave Corp., Cucamonga, CA 91730 ........................ 714-987-4715 
t Micro Mode Prods., EI Cajol\ CA 92020 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 619-449-3844 
t MHec Electronics, Pointe Claire, QUEBEC, CANADA H9R 3X3 .......... 514-694-6666 
§Paladin Corp., Newbury Park, CA 91320 ................................ 805-499-0318 
§ Panduit Corp., Tinley Park, IL 60477-0981 .............................. 800-777-3300 
§ Penstock Engineering Labs., Penstock, Inc., Sunnyvale, CA 94086-4018 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-730-0300;aOO-PENSTOCK 
Picosecond Pulse labs, Inc., Boulder, CO 80306 ........................ 303-443-1249 

§ Pomona Electronics, Pomona, CA 91766 ............................... 714-623-3463 
§Sinclair Radio Laboratories LW., Aurora, ONT. CANADA L4G 3G9 ...... 416-727-0165 

Teleplex, Inc., Alford Division, Woburl\ MA 01801 ....................... 617-935-8610 
tTrompeter Electronics, Inc., Westlake Village, CA 91362-4047 ........... 818-707-2020 
§WiHrol\ Morgan Hill, CA 95037-2809 .................................... 408-778-2000 

Tees, Waveguide-3450 
t Airtron, Litton Industries, Inc., Moms Plains, NJ 07950 .......... . . . . . . . .. 201-539-5500 
t Dielectric Communications, General Signai RaYl)"lOnd. ME 04071 ........ 207-656-4555; 

800-341-9678 
t Eastern Microwave, Burlington, MA 01803 .............................. 617-273-4700 

Hewlett-Packard Co. Cupertino, CA 95014.............................. 800-752-0900 
Lectronic Research Labs., Inc., Camden, NJ 08104 ...................... 609-541-4200 

tMaury Microwave Corp., Cucamonga, CA 91730 ........................ 714-987-4715 
t Mlcrolab/FXR, LivingstOl\ NJ 07039 .................................... 201-992-7700 
§ Microwave Development Laboratories, Natick, MA 01760 ............... 508-655-0060 
t Mitec Electronics, Pointe Claire, QUEBEC, CANADA H9R 3X3 .......... 514-694-6666 
t Premier Microwave, Port Chester, NY '10573 . . . . . . . . . . . . • . . . . . . . . . . . . . .. 914-939-8900 

Reeve Electronics, Mellish E. Murray, Chicago, IL 60612 ................ 312-670-0150 
Slvers IMA AS, Culver CI1y, CA 90230 .................................. 213-306-4248 

§t Systron-Donner Microwave Div., Sylmar, CA 91342 ..................... 818-362-9900 
Tucker Electronics, Dallas, TX 75355-1419 .............• 214-348-8800;800-527-4642 

Telecommunication Systems & Equipment - See Communications 
Systems, Telephone (Vol. 0) 

Telemetering Systems, Electronic - See Communications Systems, 
Telemetering (Vol. 0) 

Telephone Cords & Cord Sets - See Cords & Cord Sets, Telephone 

Telephone Handsets - See Handsets, etc. (Vol. 0) 

Telephone Ringing Generators - See Generators, Signal (Vol. 0) 

Telephone Sets, Exclusion Key-1900 - See Vol. D 

Telephone Systems, Telephones Sound Powered - See 
Communications Systems, Telephone (Vol. 0) 

Teleprinters, Auto Send/Receive-1900 - See Vol. D 

Teleprinters, Keyboard Send/Receive-1900 - See Vol. D 

Teleprinters, Receive Only-1900 - See Vol. D 

Teletypewriters & Equipment-1900 - See Vol. D 

Television Systems & Equipment, Cable (CATV) & Master Antenna 
(MATV) - See CATV Systems & Equipment (Vol. 0) 

Television Systems & Equipment Closed Circuit-1900 - See Vol. D 

Temperature Compensators-S300 - See Vol. B 

Temperature Indicators - See Meters, Temperature (Vol. 0), Labels, 
Temperature Indicating (Vol. B) 

Temperature Sensors - See Transducers, Temperature (Vol. B) 

Tensile Testers - See Testers, Material (Vol. 0) 

Terminal ~Iocks (Incl. Barrier Types)-2100 - See Vol. C 

PRODUCT INI)EX & DIRECTORY 

Terminal Blocks, DIN Rail Mounting-2100 - See Vol. C 

Terminal Blocks, Panel Mounting-2100 - See Vol. C 

Terminal Blocks, PC Board Mounting-2100 - See Vol. C 

Terminal Boards-2100 - See Vol. C 

Terminal Boards, Blocks, Strips (MIL)-2440 - See Vol. B 

Terminal Equipment, Digital-2000 - See Vol. D 

Terminal Strips (Incl. Barrier Types)-2100 - See Vol. C 

Terminals, Communications-2000 - See Vol. D 

Terminals, Credit Authorization-2000 - See Vol. D 

Terminals, Crimp-2100 - See Vol. C 

Terminals, Data Display (Incl. Alphanumeric & Graphic)-2000 - See 
Vo/.D 

Terminals, Data Entry, Multimedia-2000 - See Vol. D 

Terminals, Disconnecting-2100 - See Vol. C 

Terminals, Display-2000 - See Vol. D 

Terminals, Double Level-2100 - See Vol. C 

Terminals, Feedthru-2500 - See Vol. C 

Terminals, Ferrule, Cable-End-2100 - See Vol. C 

Terminals, Financial-2000 - See Vol. D 

Terminals, Fused-2100 - See Vol. C 

Terminals, Ground-2100 - See Vol. C 

Terminals, Intelligent/Programmable, Baich-2000 - See Vol. D 

Terminals, Intelligentl Programmable, Interactive-2000 - See Vol. D 

Terminals, Intelligent/Programmable, Multiprogramming-2000-
See Vol. D 

Terminals, Intelligent/Programmable, Multiuser-2000 - See Vol. D 

Terminals, Intelligent/Programmable, Real Time-2000 - See Vol. D 

Terminals, Intelligent/Programmable, Transaction Processing-2000 
- See Vol. D 

Terminals, LED/lamp Indicators-2100 - See Vol. C 

Terminals, Lug (All Types)-2100 - See Vol. C 

Terminals, Miniature 8< Subminiature-2100 - See Vol. C 

Termina!s, Point-of-Sale-2000 - See Vol. D 

Terminals, Printed Circuit Board-2100 - See Vol. C 

Terminals, PUSh-on, Quick Disconnect -' See Connectors & 
Terminals, Push-on, Quick Disconnect (Vol. C) 

Terminals, Solderless-2100 - See Vol. C 

Terminals, Standoff-2100 - See Vol. C 

Terminals, Threaded-2100 - See Vol. C 

Terminals, Touch - See Touch Terminals (Vol. 0) 

Terminals, Turret-2100 - See Vol. C 

Terminals, Wirewrap-2100 - See Vol. C 

Terminals (MIL), Ground Data-2440 - See Vol. B 

Terminations, Antenna-Also See Dummy Loads-2500 - See Vol. C 

Terminations, Cable-2100 - See Vol. C 

Terminations, Fiber Optic-247S - See Vol. B 

Terminations, Microwave-3450 
§t AMITRON, American Micro-Tronix, Inc., Nortih Andover, MA 01845,508-686-1882 

•••.•.••.•••••••••••••••••••••..•.•••••.•••••••••••••••.•.••.•.•• A·1843 
t Elcom Systems, Inc., Boca Raton, FL 33487, 407-1194-1774 ••• ~......... A.1747 
t Microwave Filler Inc., East SyracU8!l, NY 1395NI486, 315-437-3953;800-448-1666 

•••••••••••••••••.•.••.•••.•.•••••••••••••••••.••.••••• A'1691-1693,1695 
t Rowe Industries, Inc., Toledo, OH 43612, 419-729-9761 .••••••••••••••• C'1513 
t AirtrOI\ Litton Industries, Inc., Morris Plains, NJ 07950 ....•.............. 201-539-5500 
t Alan Industries Inc., Columbus, IN 47202 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 812-372-8869 

Amphenol Corporation, Corporate Headquarters, Wallingford. CT 06492 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203-265·8910 

§Amphenol RF Operations, Amphenol Corporation, Danbury, CT 06810 .. 203-743-9272 
gBEC Inc./Certified Calibration Labs, Horsham, PA 19044 ................ 800-523-3808 

§-Product sold through distributors t-Product meets MILspecs <l>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 
t Bird Electronic Corp., Cleveland, OH 44139-2794 ....................... 216-248-1200 

Coastcom, Concord, CA 94527 ....................................•.... 510-825-7500 
t Compac, Holbrook, NY 11741 .......................................... 516-585-3400 
t Connecticut Microwave Corp., Cheshire" CT 06410 ..................... 203-250-9678 

Continental Rescurces, Inc, Test Instruments Div., Bedford, MA 01730 ... 617-275-0850; 
eOO-!l37-4688 

t Detoronics Corporation, S. EI Monte, CA 91733 ............... 818-579-7130 
S DieleClnc <.:ommunicabons, General Signal, Rayn:1Ol1d. ME 04071 ... . ... 207-655-4555; 

800-341-9678 
t Eastern Microwave, Burlington, MA 01803 .............................. 617-273-4700 
t EMC Technology Inc, Cherry Hill, NJ 08034 . .. . . . .. . . . . . .•.. . . . .. .. . . . .. 609-429-7800 

Flann Microwave Inc., Cambridge, MA 02139 ......................... 1-800-937-3772 
§ Hewlett·Packard Co, Cupertino, CA 95014 .. . . . . . . . • . . . . . . . . . . . . . . . • . . .. 800-752-0900 

Intemational Manufa~1uring S8IVices, Portsmouth, RI 02871-2418 ....... 401-683-9700 
tJFW Industries, Inc., Indianapolis, IN 46237 ..............•... '" ......... 317-887-1340 
t KDI/Triangle Electronics, Whippany, NJ 07981 2I)H!87-57oo 

Lectronic Research Labs., Inc, Camden, NJ 08104 . . . . . . . . . . .. . . . ... . . . 609-541-4200 
Horat Microwave Narda, Hauppauge, NY 11788 . . . . . . . . . . . . . . . . . . . . . . . .. 516-231-1700 

§t MI A-coM Omni Spectra, Inc, WaKham, MA 02254-9101 ............... 617-890-4750 
t Manger Electric Company, Inc., Stamford, CT 06902 .................... 203-348-7761 
tMaury Microwave Corp., Cucamonga, CA 91730 ....................... 714-987-4715 
tMerrimac Industries, West Caldwel~ NJ 07006 .......................... 201-575·1300 
t Microlab/FXR, Livingston, NJ 07039 .................................... 201-992-7700 
t Micro Mode Prods., EI Cajon, CA 92020 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 619-449-3844 
t Microwave Applications Group, Sante Maria, CA 93455 ................. 805-928-5711 
§ Microwave Development Laboratories, Natick, MA 01760 .... .......... 508-655-0060 
§ Midwest Microwave, Saline, MI 48176-9569 . . . . . . . . . . . . .. 313-429-4773;800-521-4410 
t Mltec Electronics, Pointe Claire, QUEBEC, CANADA H9R 3X3 .......... 514-694-6666 

North Hills Electronics. Glen Cove. NY 11542 ........................... 516-671-5700 
§ Penstock Engineering Labs., Penstock, Inc., Sunnyvale, CA 94086-401 S 

· ................................................. _ . .. 408-730-03OO;800-PENSTOCK 
§ Pomona Electronics, Pomona, CA 91766 ,. ........ _ . . . . . . . . . . . . . . . . . . .. 714-623-3463 
t P,emier Microwave, Poi! Chester, NY 10573 ....... _ ......... ,.......... 914-939-13900 

Pro Com Technology Inc, Farmingdale, NY 11735 . . . . . .. 516-293-4443;800-762-3785 
RLe ElectroniCS, Inc, MI. Kisco, NY 10549 ......... _ .................... 914-241-1334 
Rosenberger-Micro Coax, (Formerly Micra-Coax Components, Inc.), Collegeville, PA 

19426 .................................. _ ............................. 2'5-489-3700 
'r Sage Laboratories, inc, Natic!<, Mil 01760 ............ _ .. . .. . . . . . . . . . . .. 508-653-0844 

S9rvO Corporation oj America, Hicksville, NY 11802-9907 .............. 516-936-S7OO 
Sivers IMA AS. Culver City, CA 90230 ............... __ . __ .............. 213-306-4248 

§t SoIilron/Microwave, Solitro" Devices, Inc, Riviera Bell., FL 33404-9978 
· ....... _.. . . . .. .. .. . . . . . . . . . ... . . ... ... .. . .. . . ... . . .. .• 407-848-4311 ;800-888-6763 

§t Syslroo-Donner Microwave Div, Sylmar, CA 91342 ..................... 81 &·362-9900 
Teleplex, inc., AHord Division, Woburn, MA 01801 ...................... 617-935-8610 

tTelonic/Barkeley, Berkeley 1ndS-1'lC, Laguna Beach, CA 92652 ......... 714-494-9401 
Tucker Electronics, Dallas, TX 75355-1419 ......... , .... 214-348-8800;800-527-4642 

Ii> U.s. In.1ru""'nt Rentals, Inc, AT&T Capital Corp, D/FW Airport, TX 75261 
· __ .................................................................... 800-874-7123 

t UTE Microwave, Asbury Park, NJ 07712 ................................ 908-922-1009 
§ Wittron, Morgan Hill, CA 95037-2809 .................................... 408-778-2000 

Terminations, VHF, Video, Pulse-1900 - See Vol. 0 

Termination Systems, Wire-2100 - See Vol- C 

Terminations~ Micro'W&ve=3450 

Test Systems, Componenl-2900 - See Vol_ D 

Test Systems, Computer Controlled (Automatic:)-29110 - Selt i/ol. f) 

Test SlIstems, Development Engineering _. See Servic~..s, ASf;embiv 1/, 
Fabrication (Vol. D) 

Test Systems, Hall Effect-2900 - See Yo!. 0 

Test Systems, IC-2900 - Sliie 'I/o;' [) 

Test Systems, Tnefmai Stress-25501 .- S~e !!rJJ/. t) 

Test Systems, iJ!trasonic, Compl.lter COl"ltrc;~liEld-29:tlll - t~",J :':1:',11 •. ';) 

Test Systems, VLS! 2. Memorll··2900 - Sei!0 'c!1.11o f) 

Testers, Accelerometer - See Calibraiors, A'.x:eiemmetel' (VoL C) 

Testers, Annature-2!1011 - See Vf.Jit 0 

Testers, Batte!'y-2!11CO - See \fol. iJ 

Testers, Bit Rate-2900 -- See VoO. D 

TestliJ!fS, Bum-in, Agillg-255i.l -- Set~ 'for ,:; 

Testers. Cable-2900 - See Vol_ D 

Testers, Cllpacitor·29C10 Sse VoL C1 

Teoters, Circllit - See Testers, Signal Tracing (Vo!. Dj 

Testers, Coil &. Tr::lnsform"lr-:i:90!)J ~ Selil if,;,;. D 

Testers, Cowna-2900 - See Vol- D 

Testers, CAT -2900 .. - See lIo!, r; 

T;;ste~'s, Diode-290Q -- S(~'" I/(Jt D 

Testers, Electron Beam-29llll - Soo Vol. 1) 

Testers, Electric Power - See Monitors, Powel, AG &. ;:>C (Vni. ''.J) 

Testers, Encoder-2900 - Sel! Var. lei> 

Tesiers. Fiber Optic-29CO - 5~e Vol. !IJ 

Testers, Grouml Resist;Jil1lce - See Mel.E:r'.'. Of 1m ,V,,:. [I); 
T®st ,1l,ssemb!ies (MIL}-244C -- See voe_ B 

iastBenches {MIL)-2440 ~ See VoI.S 

Test Equipment - See Meters, Acceleration, Admittance, etc. (Vol. 0) 

I Testers, Heat, ManSJai .. ·2SfiO -5:;:;,,, Ifoi. J' 

-i!eSfers,-Alp6~ - See Testers, In:<;i1fallorj1?·'·'3al:(j.'lw-. (Ih:. ~--,) 
I Testers, insulstiol'l 'i;kea"'d("ll"'n··29©~ - S;~e lI'tlT_ .:;; 

,em Equipment, Closed Circuit TV-Also See Television Systems lit 
EqUipment, Closed-Circuit-2900 - See Vol. f) 

Test IEquipment, Color TV-2900 - See VOI_ 0 

Test Equipment, Data Communications, illionitors 8. Recorders-2900 
- See Vo/_ 0 

Test EqUipment, Fiber Optic-2475 - See Vol_ B 

Test Equipment, Mechanical Impedance-2900 - See Vol_ 0 

Test Equipment, Memory Systems, Disk-2900 - See Vol- 0 

Test Equipment, Motor-2900 - See Vol- D 

Test EqUipment, Rental & lease - Also See Services, Electrical 

Measurement'" Test-2900 - See Vol. D 

Test Equipment, RFI Susceptibility-2900 - See Vol- D 

Test Equipment (MIL)-2440 - See Vol- S 

Test Fixtures, ATE-2900 - See Vol. 0 

Test Methods (MIL-)-2440 - See Vol. B 

Test Points, PCB Mounted-2500 - See Vo/_ C 

Test Sets, Communications-1900 - See Vo/_ D 

Test Sets (MIL)-2440 - See Vo/_ B 

Test Systems, Automatic DC-2900 - See Vol_ D 

Test Systems, Board-2900 - See Vol- D 

Testers, Insuia'lioll Res~stiilJm:e-:2$lJUO - Zero '1",1. i.i 

Testers, Integrated Circun {A\.It"mli!l;ic)-~9(j;'; -- 51!l11' ¥()'_ I::i' 

Testers, Integrated Circuit. (MlIl1llsl)-:.!90tl - S£><! 'If"I. i'I 

Testers, Illterface-2900 - See Vol. D 

Testers, LED & LED Arrays-29ilO - See 1101. D 

Testers, Ufe, Component-2550 - See Vol_ D 

Testers, Logic Card-291l(); - Sae "1.:::/. n 
Tester::, Loopbac!t-2900 _. S<l)Z1) '1101. ,f) 

Testers, Magnetic Core-2000 - See Vol. I) 

Testers, MagnetiC Head Medill-2illlOO - $(j)EI 1/0/. D 

Testers, Magnetic Medium-29M - See Vol, f) 

Testers, Mllgnelron-2900 - See Va/' D 

Testers, Material-2550 - See VoL I) 

Testers, Memory lSoard-2901! - See Val. iJ 

Testers, Meter-2900 - See Vol. D 

Testers, Microwave-290il - See Vol. D 

Testers, Modem-2900 - See Vol. D 

Testers, Motor-2900 - See Vol. D 

Testers, Multibus-2025 - See Vol. D 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseiler 



Thyristors and SeRs, Surface Mount-4800 
Testers, PIND-2900 - See Vol. D 

Testers, Potentiometer-2900 - See Vol. D 

Testers, PowerSupply-2900 - See Vol. D 

Testers, Pulse Jitter-2900 - See Vol. D 

Testers, Relay-2900 - See Vol. D 

Testers, Resistivity-2900 - See Vol. D 

Testers, Resistor-2900 - See Vol. D 

Testers, ROM Devices-2900 - See Vol. D 

Testers, Servo - See Analyzers, Servo (Vol. 0) 

Testers, Shock-2550 - See Vol. D 

Testers, Short Turn - See Testers, Coil (Vol. D) 

Testers, Signal Tracing-2900 - See Vol. D 

Testers, Solderability-4100 - See Vol. D 

Testers, Synchro/Resolver-2900 - See Vol. D 

Testers, Thickness (all types)-2900 - See Vol. D 

Testers, Thyristor-2900 - See Vol. D 

Testers, Tracking & Erosion Resistance (Insulation)-2900 - See 
Vol. D 

Testers, Transistor-2900 - See Vol. 0 

Testers, Transmission & Delay-2900 - See Vol. 0 

Testers, Tube-2900 - See Vol. 0 

Testers, Vibration-Also See Services, Environmental Test-2900 -
See Vol. 0 

Testers, Voltage-2900 - See Vol. D 

Testers, Voltage Breakdown-2900 - See Vol. 0 

Testers, (MIL)-2440 - See Vol. B 

Testing, Environmental - See Services, Environmental Testing (Vol. D) 

Thermal Converters - See Converters, Thermal (Vol. B) 

Thermal Imagers - See Imagers, Thermal (Vol. D) 

Thermal Piatforms-2900 - See Vol. 0 

Thermistors-5300 - See Vol. B 

Thermistors, Surface Mount-5300 - See Vol. B 

Thermocouple Devices & Materials - See Cooling/Heating Modules, 
Thermoelectric (Vol. B) 

Thermocouple Interfaces for Personal Computers-2000 - See 
Vol.O 

Thermocouples, Elements & Accessories-5300 - See Vol. B 

Thermoelectric, Modules - See Cooling/Heating Modules, 
Thermolectric (VoL B) 

Thermographs-2900 - See Vol. 0 

Thermometers, Electronic (All Types) - See Meters, Temperature 
(Vol. D) 

Thermometers, Microscopic, Infrared-2900 - See Vol. 0 

Thermometers, Resistance-2900- See Vol. 0 

Thermostats-Also See Switches, Thermally Actuated; Controls, 
Temperature-5300 - See Vol. B 

Thermowells-5300 - See Vol. B 

Thin-Film Memory Systems, Planar - See Memory Systems (Vol. D) 

Thyristors and SCRs, Surface Mount-4800 
American Mlcrosemlconductor,lnc., Madison, NJ 07940, 201-377-9566 •• A·2083 
Powers", Weatlnghou8a, GE, Mltsubishi, Youngwood, PA 15697, 412-925-7272 

••••••••••••••••••••••••••••••••••••••.••••••.••.•..•••.•.•••••••• A·2117 
§ Teccor Electronics, Inc., Irving, TX 75038, 214-580-1515 .•••• Ae 2122-2123,2125 

Mastach, Inc., Lorlin Tast Systems, Danbury, CT 06810 ................. 203-744-0096 
§t Moiorola Semiconductor Prods. Sector. Tempe, fl<Z. 85264 .............. 602·244-6900 

§ Solid State, Inc., Bloomfield, NJ 07003 .................................. 201-429-8700 

PRODUCT INDEX & DIRECTORY 

Thyristors (Incl. Silicon Controlled Rectifiers) - Also see 
DIACs; TRIACs, SIDACs-4800 

American Mlerosemlconductor, Inc., Madison, NJ 07940, 201-377-9566 •• A·2083 
Douglas Randall, Pawcatuck, CT06379, 203-599-2075......... B'148O,001133 
Dynapower Corporation, S. Burlington, VT 05407,802-880-7200 •••••••• 001712 

§ ute-On Inc., Milpitas, CA 95035, 408-946-4873 ••••••••••••••••••••.••• A.2098 
PhlRps Components Discrete Producta Division, A North American PhIlips 

Company, Riviera Beach, FL 33404, 407-881-3200 • • • • • • • • • • • • • • • • • •• A.2101 
§ PhlRpa ECG, North American Phillpa Co., Williamsport, PA 17701, 717-323-4691 

.••••••••••••••••••••••••• : •••••••••••••••••••••••••••••••••••••• A·2119 
§ Powersx, Westinghouse, GE, Mltaublshl, Youngwood, PA 15697, 412-925-7272 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·2117 
§ Silicon Power Cube Corp., Long Beach, CA 90805, 213-534-9390 ••••••• B·1582 
§ Taccor ElectroniCS, Inc., Irving, TX 75038, 214-580-1515 •••••••••• A.2122-2125 
§A E G Corporation, Somerville. NJ 06876-1269 ......................... 909-231-6491 
§ Continential Device India Limited. New Delhi, INDIA 110028 ....... 536150-53 (4 lines) 
§ Crydom Company, Lakewood, CA 90711.3699 ..... ,................... 213-865-3536 
§ Distributor & Special Products, Thomson Consumer Electronics, Inc., Deptford, NJ 08096 

'. .. • . . .. . .. . . . . .. . . . .. . .. . .. . . . . .. . .. . .. .. .. . . . . . .. .. . . .. .. .. . . .. . .. . .. 609-853-2525 
Dynapower Corporation, Faimington Hills, MI48333 .................... 313-553-4300 

§Hilachi America, Ltd, Tarrytown, NY 10591 .................... : ........ 914-631·0600 
§t International Rectifier Corp., EI Segundo, CA 90245 ..................... 213-772·2000 

Mastach, Inc. Lorlin Test Systems, Danbury. CT 06810 ................. 203·744-0096 
§ Microsemi Corp. Colorado, Microsemi Corp., Broomfield, CO 80020 ..... 303-469-2161 

§t Motorola Semiconductor Prods. Sector, Tempe,.AZ 85264 •............. 602·244-6900 
Phase Control Electronics, Glendale, NY 11385 .. • .. .. . • .. .. .. .. .. .. .... 719-441-4278 

§ Philips Components DisCrete Products Div., A North American Philips Co, Discrete 
Semiconductor Group, Slatersville, RI 02876-2078 .....•............• 401·762·3800 

Raytheon/TAG Semiconductors Ltd., Burlington, MA 01803 ..... 617·272-3704 (3705) 
§Semikron, Inc., Hudson, NH 03051·0066 ............... 603-883,8102;1-800-258-1308 

§t Silicon Transistor Corp. Chelmsford. MA 01824 ................... : ... " 508-258-3321 
§ Solid State, Inc., Bloomfield, NJ 07003 .................................. 201-429-8700 

Triac Electronic Systems, Inc., Glendale, NY 11385 ..................... 719-441-4759 
§t Unitrode Corp. Watertown, MA 02172 .................................. 617·926-0404 

Thyristors (MIL)-2440 - See Vol. B 

Ties, Wire & Cable - See Wire & Cable Ties (Vol. C) 

Time Delays, Precision-2900 - See Vol. 0 

Time Dispenser, Microprocessor based-2200 - See Vol. 0 

Time Management Systems-2200 - See Vol. D 

Timers, Counting-2200 - See Vol. 0 

Timers, Cycle & Reset-2200 - See Vol. 0 

Timers, Delay-2200 - See Vol. 0 

Timers, ElectrolytiC Cell-2200 - See Vol. 0 

Timers, Interval-2200 - See Vol. D 

Timers, Programmed-2200 - See Vol. 0 

Timers, Sequence-2200 - See Vol. 0 

Timers, Solid State-2200 - See Vol. 0 

Tool Kits & Sets-5400 - See Vol. C 

Tools & Kits, Contact Insertion/Removal-5400 - See Vol. C 

Tools, Alignment & Tuning-5400 - See Vol. C 

Tools, Cable Tie-5400 - See Vol. C 

Tools, Connector-5400 - See Vol. C 

Tools, Crimping & Swaging-5400 - See Vol. C 

Tools, Heat Sealing-5400 - See Vol. C 

Tools, Lead Bending & insertion-5400 - See Vol. C 

Tools, Magnetic Pickup-5400 - See Vol. C 

Tools, Marking, Numbering, ,Engraving-5400 - See Vol. C 

Tools, Parts Handling, Vacuum Operated-5400 - See Vol. C 

Tools, Relay Servicing-5400 - See Vol. C 

Tools, Resistance Soldering - See Soldering Equip., Resistance 
(Vol.C) 

Tools, Wire Wrapping-5400 - See Vol. C 

Torches, Soldering, Welding & Accessories-4600 - See Vol. C 

Toroids - See Coils, Toroidal (Vol. A) 

Torque Control - See Knobs, Torque, Incremental, Ratio Drive (Vol. C) 

Torquers, Gyro - See Motors, Torque (Vol. B) 

Totalizers, Digital-2200 - See Vol. 0 

§-Product sold through distributors t-Product meets MIL specs "'-Rentals #-Value Added Reseller . EEM 1991 
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El~n~~~';o Tf:Johno!oqy Corp., La Mirada, CA 9fkB'1 714--523-7001 
Gt·)ihl~Jurg 1"r~,tnsf(Jrm8f{ CO\1)rJ!f~~io:n, P,"-\ l"lB;;~& 7i7~2191 

Gr~nd .. trJtllnsforrners. !nc., Gr:a,ru:! Hav~l, 61&-842-5430 
t Hadley. AOOO11 ;,~. Co., Inc., loo A1lgfl100. GA 9003'1 .•..... 213-234-9091 
§Hammond .Aanulac.1U1ing Co., Bu;t'alo. NY 14225 .. ... 11&804-5710 

lr,tAgriW fechnokJgy Corp .. 8anffi C!am, f'A 9505!") . ~OB-262·8MO 
Intflrnaf.kma! Mic!'oo~tl'Onics, Mir.:gtor;, TX 7600~1 817-561-2244-
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~t Jtl Electron!c "franslo,.,,,,ais, Chicaeo, it 50\%7 .. < •• "............. 312~"342 .. 0080 
KGB fiec!t0ni.c~ Inc., P~.adf.lna, eft 91 i03 " .... ""...... . .. 61g~79R--Ole6 

.~. L~r\l;r, E:~tm~ .. , I~<, McHSiiry, iL fiOOfi:> ...... , . . . . . . . 315-a44 ... ~'jO 
Lt't"'Xl/L30nard Ei<lc. Prods, Bro'~nsllill", TXm5:<~ 612·54ll·1625 

"f t'.1latlne1ic Circuit ~jaments. Saijiloo, CA 93005 ............... ,..... 40fJ.-757'~B752 

tMagn~ti(;o lnc.. HoHsv!!!f\ t-;'V 111~~~ ..... ............ ............. 5'16-654w 1166 
Ivlouss, ';lea"on!cs, Mansfield, T)( 7<lOOS ............... , .............. " 8(i0-34&tl873 

i;'.,TE Co'll, MerlOmol1OO Fall" WI 5:::051 ........ "" .. "" .. <"" ............. 41<1--253-8200 
(·;~t:,ojh'mQilly-I-{at!:sivrOJlt::ll Corp.,r:uiioHg,PA jr.£j~..) •.•.•..•.•. ;i:i&-ikr,q.·:j41·i 

T~<<lm,formers, J'.lJdiD~S6!}[l 1" Northlake Engineering, Inc, A"lioch,IL 6000'2 .,........ 708-395-5710 
r~Jhl9lJ'~ D£1C'i lyrrmwCIDd'J WI4. ~l$iQ:n~, ., •• , ••• " f.~~<,j:?I;'1;:~ "!,Onat1 Pow8r/EIsc'u'Unics, Mlnno8?Qilg, MN fi5344, ..... ,.,... 612··94&4600 
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Transformers, Audio-5600 (Cont'd) 
§ Quam-Nichols Co, Chicago, IL 60637 .............................. ,... 312-488-5800 

Radio Television Products Cqrp., Douglas. p;z 85607 .....••..• ,.'. . . . . • .. 602-364-4438 
§ Relay Speciattles, 0akI1!Ild. NJ 07436 ..... ; ............................. 201-337-1000 

Rodale Technical Salas Inc., Istip. NY 11751 ............................ 51&-277-5454 
,§ Rye Industries, Inc., Fuquayo-Varina. NC 27526 •..•....•....•..•..•.••.•. 919-557-0511 

Schott Corp., Wayzata, MN 55391 ...................................... 612-475-1173 
Schumacher Elect Corp., Chicago, IL 60826 ............................ 312-973-1600 

§ Sescom, Inc., Hendsrson, NV 89015-4249 .............................. 702-565-3400 
Shokai Far East Ltd., Peekskil~ NY 10566 ............................... 914-73&-3500 

§ Shure Brothers Inc., Evanston, IL 60202-3696 ... .. .. .. .. . .. .. .. .. .. .. ... 70&-86&-2200 
tSigma Elactronics Inc., Houston, TX 77099 .............. 713-933-4700;800-874-7121 
tSigmapower,Inc., Carson, CA 90746 ......... ; .......................... 213-32-8igma 

§t Skyway Magnetics, Warner Springs, CA 92066 .. .. .. .. .. .. .. . . . .. .. . .. .. 619-782-3342 
South American Development Corp., Poughkeepsie, NY 12590 ........• 914-452-1305 

§ Speco Div. Components Speciattles, Inc., Undenhurst, NY 11757 ..•...•. 51&-957-8700; 
800-645-5516 

Slaco Transpower, Components Corp. of America, Mt Carme~ IL 62863 
· . . . . . . . .. . . . • . . • . . . . . • . . • . . . . . . . . . • . . . . . • . . • . . . . . . . . . . . . . . • . • . • • . . . . • • 61 &-262-5555 

Texas Transfonner Corp. Plano, TX 75066 ........•...•................ 214-424-158.1 
§t Thordarson Melssner, Components Corp. of Amer. Mt Carme~ IL 62863 

Tokin Magnetics, Inc., Fremont, CA 94539 ' •..•.......................... 
§Toko America, Inc., Mt Prospecl"lL 60056 ." .......................... . 
'Torad Coil Co. Inc., Wayne. NJ 07470 ................................ .. 

tTorwico Elc1ms.Inc., Lakewood, NJ 08701 •..••....•.•......•........... 
t Trans American Transformer, E. Se1auket, NY 11733 .....•............• 

UnHed Technologies Control Systems, Logansport, IN 47401 ..........• 
Xentak, Inc., Taiyo Yuden USA, Inc., Vista, CA 92083 .................. .. 

§t Zambre Co. Inc., Mountain View, CA 94043 ..... " ..................... . 

Transformers, Autotransformer-5600 

61 &-262-5121 
415-49()'7500 
70&-297-0070 
201-835-6195 
90&-364-1800 
516-928-0762 
219-747-6142 
619-727-0940 
415-968-9176 

t Abbott Technologlea, Inc, Tranalonner Division, Sun Valley, cA 91352, 
818-504-o644;1-800-36NI2oo;818-841-3630 •••••••••.••• ;.......... A-2134 

Albar, Inc., Lynnwood, WA 98036,206-771-4006;800-822-5227 ••••••••• A·2152 
APX-Arstan Products, Hicksville, NY 11801, 51&-433-1313 ••••••••••••• A·2169 
Avel-Undberg Inc., New Milford, CT 06776,203-355-4711 ••••••••. A.217&-2177 

t Blcron Electronics, Cansan, CT 06018, 203-824-5125 ••••••••••••• A'218&-2187 
t Controlled Power Co., Troy, MI48063, 313-528-3700;1-800-521-4792 •••. 0.2185 

§t Electromech, Inc., Keamy, NJ 07032, 201-997-0950 .••••••••••••• A·2206·2209 
§ EWC, Inc., Englishtown, NJ 07728, 908-44&-3110 ••••••••••••••••.••• " A·2222 
t Femwood Translonnar Co., Transistor O8vlcelllnc., Belvidere, NJ 07823, 

908-475-3207 .................................................... A.2227 
GC Intemationallnc., Rlcherdson, TX 75085-1198, 214-234-3240 •••• • • •• A.1207 
Hipolronlcs Inc., Brewster, NY 10509, 914-279-8091 •••••••••••••• Ao2230-2231 
Jarome Induatrlea Corp., Elizabeth, NJ 07201, 908-353-5700 ••••••••••• A-2241 
JM Transformer Co., Inc., Farmingdale, NY 11735, 51&-293-0475 •••••••• A.2242 

t Lance Elctrns., Inc., McHenry, IL 60060,815-344-2900 •••••••••••• A'2250-2251 
t Magnscomp, Inc., Pickens, SC 29671, 803-878-47OC! •••••. "............ A.2252 
§ Magnatek TrIad, Huntington, IN 46750, 219-35&-7100 ••• ;.............. A·2263 

§t Mlcrotran Co. Inc., Valley Stream, NY 11582, 516-561-6050 •••••••• A·2280,2286 
Mitchell Electronics Corp., Mt. Vemon, NY 10552, 914-699-3800 •••••••• A·2306 

t NWL Transformers, Bordentown, NJ 06505, 609-298-7300 ••••••.• A·2314-2315 
Para-Una Tranalormer Co., Inc., Alhambra, CA 91603, 818-281-0222 •••• Ao2317 
PC Trsnalormer Corp., West Babylon, NY 11704, 516-491-3300 •••• Ao2330-2331 

t PIca Electronlca, Inc., Mt Vernon, NY 10552, 914-699-5514;800-431-1064 
•••••••••••••••••••••••••••..••••••.••••••••••••••••••••••••.•.•• Ao2333' 

Plltron, Downsview, Ont, CAN M3J 2N5, 41&-667-9914 ••••••••••• A'2368-2369 
Renco Electronics, Inc., Deer Pic., NY 1.1729, 51&-58&-5566;1-800-645-5828 

• .. • .. • .. • .. • .. • .. • • .. .. .. • .. • .. • .. • • .. • .. • .. • .. .. • • .. .. • • •• Ao2385-2389 
t Signal Trsnsformer Co., Inc., lnaiico Corporation, InwOOd, NY 11696, 

516-239-5777'. • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A·2392 
§t Staco Enargy Products Co., Dayton, OH 45403,513-253-1191 ••••• Ao2412-2413 

§Stancor, White-Rodgers, Logansport, IN 46947,219-722-2244 ••••• Ao2414-2419 
§t Suparior Electric, Bristol, CT 06010, 203-582-9561 ••• • • • • • • • • • • • • • • • • •• A'2421 

Talama ElectroniC, Inc., Saint James, MO 65558, 314-265-5500 •••• A'2422-2423 
§ Tamura Corporation 01 America, Carson, CA 9074&-3518, 213-638-1790 •••••• 

A·2427 
§tTodd Systems,lnc., Yonkers, NY 10701, 914-863-3400 •••••••••••• Ao 2438,2441 

tToroid Corp. 01 Maryland, Salisbury, MO 21801, 301-860-0300 •••••••••• A·2442 
tTorotel Prods. Inc., Grandview, MO 64030-3199, 816-761-6314..... A·2448,2451 

Ulveco,lnc., Houston, TX 77042, 1-800-527-7042 ••••••••••••••••• A·2454-2457 
Vitae Electronics Corp., Visalia, CA 93291, 209-651-1535............... A·2463 
Abacus Controls Inc., Somerville, NJ 08876 ............................. 908-52&-6010 
Acme Electric Corporetion, Cuba. NY 14727 ......... "" . .. . . . .. . . . .. . .. 716-968-2400 
Acme Transformer, Acme Electric Corporation, Lumberton, NC 28358 ... 919-738-1121 

§AC Transformer, Newark, NJ 07105 ..................................... 201-589-8574 
t Adarns-Maxwell Division, Coast Magnetics, Inglewood, CA 90302-1264 

· . . . . . . . . . • . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 213-673-3245 
American Magnetics, Carierville,lL 62918 .............. , •.. "............ 618-985-4838 

t Axel Electronics, Inc., Jamaica, NY 11418 .. . .. .. .. .. . .. . .. .. . .. .. .. . .. .. 718-291-3900 
§tAydin Corporation (Wast), San Jose, CA 95119-1371 ................... 40&-629-1100 

Berkshire Transformer Corp., Kent, CT 06757 ........................... 203-927-3541 
t B. G. Laboratories, Inc., Binghamton, NY 13904 ......................... 607-722-2376 
t C & C Jetronic. Inc. Princeton, N.J 08540 ............................... 609-921-8540 

Carson Manutacluring Co., Inc. Indianapolis, IN 46220 ..............•... 317-257-3191 
t Coast Coil Co. Coast Magnetics, Los Angeles, CA 90016 ............... 213-93&-6188 
t Component SpeelaRies Corp. Temple CiIy, CA 91780 .. " . .. . . . . . . .. . . .. 213-283-0015 

Computer Power Inc., High Bridge, NJ 08829 ............ 90&-838-8000;800-52&-5088 
§ Dale Electronics, Inc., Yankton Div. Yankton, SO 57078-0180 ........... 605-665-9301 
t 081 Elctrns. Corp., Mt Vernon, NY 10550 .. .. . .. .. .. .. • .. .. . .. .. . .. .. . ... 914-699-2000 
t De Young Mfg., Inc., Kirkland, WA 98034 ................................ 206-823-4798 
tDietz Design, Inc., BeHon, MO 64012 .................................... ,81&-331-4911 

Dormeyer Inds., A F. Dormeyer Mfg. Co., Inc., Chicago,lL 60641 ........ 312-283-4000 
Dynapower Corporation, Farmington Hills, MI48333 ...........•... ,.... 313-553-4300 
Dynapower Corporation, S. Burlington, VT 05407 ................•...... 802-86(). 7200 
Electronetics, Inc., Everett, WA 98204 ........ ,' ........................ ;. 20&-355-1855 

PRODUCT INDEX & DIRECTORY 
t Elaclronic Transformer Corp., T.otowa, NJ 07511 ........................ 201-942-2222 

Electro-Pacific, Goleta, CA 93117 .....••.•....•....•••.•....•.•..•...... 805-964-0751 
Elma Engineering, Palo Alto, CA 94303 ....•..•...........•..•....•..•.• 415-494-7303 

t Elnetic Electronics, Inc.:P1ant Locationa. Gardena, CA 90247 ...........• 213-515-1546 
Endicott Coil Co, Inc., Binghemton, NY 13905 .......................... 607-797-1263 
Ensign Corp., Burr Ridge, IL 80521 ...................................... 70&-325-9343 
Epco Products Inc., WAllkil~ NY 12589 .................................. 914-895-2033 

tFreed Transformer Co. Inc., Electronic Transformer Corp., Totowa, NJ 07511 
• . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . • . . • . . • . . . . . . • . . • . . • 201-942-2222 

LH. Frost Limiled, DakvIlIa,Ont, CANADA 16H 2R4 ....•......•..•••..•. 41 &-844-6681 
GAR Enterprises dba KGS Electronics, Pasadena, CA 91103 ........... 818-798-0785 
Gavagan Electronics, Danbury, CT 08810 .•...•.............•..........• 203-748-5248 
Gettysburg Transformer Corporation, Gettysburg, PA 17325 ...•.......• 717-334-2191 
Grand Transformers, Inc., Grand Haven, MI 49417 ..•...............•..• 61 &-842-5430 

t Hadley, Robert M Co. Inc., Los Angeles, CA 90037 .•...............•..• 213-234-9091 
§Hammond Manufacturing Co. Buffalo, NY 14225 ....................... 716-894-5710 

High Voltage Systems, Inc., Chappaqua, NY 10514 ..........•......•..• 914-238-9057 
t Hisonic, Inc., Olsthe, KS 66061 ......................................... 913-782-0012 

Hftran Corporation, Flemington, NJ 08822-9943 . . . .. ...•. . . . . . . ... .. .... 908-762-5525 
§ Hughey & Phillips, Inc., Simi Valley, CA 93065 ............•............. 805-581-5591 

§t JB Electronic Transformers, Chicago, Il60647 ...........•............• 312-342-0080 
KGS Elaclronics, Inc., Pasadena, CA 91103 ............................. 818-798-0788 
long Island Transformer & Inductor Company, Inc., Baldwin, NY 11510 •...........••..• 

. 51&-768-~ 

Mag-Con, Sl Pau~ MN 55113 . . . . . . • . . . . . . • . . . . . . . . . . . . • • . . . . . . . • . . . . . .. 612-833-8820 
t Magnetic Circuit Elements, Salinas, CA 93905 .....•...•...............• 408-757-8752 
tMagneiico Inc, Hollsville, NY 11742 .................................... 516-854-1166 

MCI Transformer Corporation, Babylon, NY 11704 .•.........•.......... 51 &-587-051 0 
§ Micron Industries, Hillside, IL 60162 .. .. .. .. .. .. .. .. .. .. .. .. .. . .. . .. .. ... 70&-547-0900 

MuftiComp., Inc., Beaverton, OR 97006 . .. .. .. .. .. .. .. . .. .. . .. . .. .. . .. .. . 503-82&-4200 
t Neshaminy Transformer Corp., Furlong, PA 18925 ...................... 215-794-7411 

§t North Hills Electronics Inc., Power Products Div. Glen Cove, NY 11542-3796 
............•...............•..... ".................................... 516-871-5700 

t Northlake Engineering, Inc., Antioch, IL 60002 .........•............•.... 70&-395-5710 
Oeco Corp., Milwaukie, OR 97222 ....•.........•............•.......... 503-659-7932 

§t OhmHe Manufacturing Co., Skokie, IL 60076 ....•....................... 70&-675-2600 
Olektron Corp., Signal Technology Corp., Webster, MA 01570 •.......... 50&-943-7440 

tOsbome Transformer, Detroit, MI48203 ................................ 313-468-9410 
§ Pacffic Coil Co. Inductor Supp., Inc., Bakersfield. CA 93305-5495 ......... 805-323-7714; 

So()'332-COIL 
Pacffic Transformer Corp.. Anaheim, CA 92807 . . . . . . . . . . . . . . . • . . . . . . . . 1-80().325-0501 

t Parker McCrory Mig. Co., Kansas City, MO 64108 ....................... 81&-221-2000 
t Perkin-Elmer Corp., Elctrn. Prods. Dept, Norwalk, CT 06859-0132 ....... 203-782-4786 

Phase Control Electronics, Glendale, NY 11385......................... 718-441-4278 
t Polyphase Instrument, Ft Washington, PA 19034 ....................... 215-643-6950 
t Power Magne-Tech Corporation, Perth Amboy, NJ 08861 ............... 90&-826-4700 

§t Powertron Corp., Sperta, NJ 07871 •............•....................... 201-579-5599 
t Precision Power Systems, Longmont, CO 80501 ............•... "....... 303-443-6250 
tPrelerred Electronics, Inc., Westfield, MA 01086 ........ 413-568-2301;1-80()'553-8374' 

Prem Magnetics, Inc., McHenry, IL 60050 ............................... 815-385-2700 
t PTC Transformers, Bordentown, NJ 06505 ............................. 609-298-8200 

Radio Television Products Corp, Douglas, AZ 85607 •...•........•..... 602-364-4438 
§ Relay Specianies, Oakland, NJ 07436................................... 201-337-1000 

Rodala Technical Sales Inc. Islip, NY 11751 ............................ 51&-277-5454 
Sanford-Miller Corp., Lynbrook, NY 11563 .............•. 51&-593-2025;800-645-5900 
Schott Corp., Wayzata, MN 55391 ....................................... 612-475-1173 

tSigma Electronics Inc., Houston, TX 77099 .............. 713-933-4700;800-87+7121 
t Sigmapower, Inc., Carson, CA 90746 .......•... :........................ 213-32-Sigma 

§t Skyway Magnetics, Warner Springs, CA 92086 .......................... 619-782-3342 
§ Square 0 Co. Palatine, iL 60067 ...........•............................ 708-397-2600 

Staco Transpower, Components Corp. of America, Ml Carme~ IL 62863 

t Stangenes Industries, Inc. Palo AHa, CA 94303 ....................... .. 
§tTechnipower, A Penni Co. Danbury. CT 06813 ........................ . 

Teco Corp .. Winnisquam, NH 03269 ....... " ............•..............• 
Texas Transformer Corp., Plano, TX 75086 ......•...............•... :. 

§t Thordarson Meissner, Components Corp. of Amer, Mt Carmel. IL 62863 

Tokin Magnetics, Inc., Fremont CA 94539 ............... " ............ .. 
t T orema USA, Inc., Houston, TX 77042 ................................ . 
t Torwico Elctrns. Inc. Lakewood, NJ 08701 ............................ .. 
Un~ed Technologies Control Systems, Logansport, IN 47401 .......... . 

t VoHampere Corp., Lynbrook, NY 11563 ................................ . 
Walker Power, Inc., Warner, NH 03278 ................................. . 
Xentak, Inc., Taiyo Yuden USA, Inc. Vista, CA 92083 •. : ................ . 

§ Z8mbre Co., Inc., Mountain View, CA 94043 ........................... .. 

618-262-5555 
415-493-0814 
203-748-7001 
603-524-1998 
214-424-1581 

618-262-5121 
415-49()'7500 
713-977-2500 
908-364-1800 
219-747-6142 
51 &-887-9443 
603-468-3111 
619-727-0940 
415-968-9176 

Transformers, Bias - See Transformers, Power (Vol. A) 

Transformers, Bridging - See Transformers, Matching (Vol. A) 

Transformers, Chip-5600 
t Communication Coil Inc., Chicago, IL 60634, 312-837-1333 • • • • • • • • • • • •• A-2190 

GC International Inc., Richardson, TX 75085-1198, 214-234-3240 •••••••• A.1207 
JM Transformer Co., Inc., Farmingdale, NY 11735, 516-293-0475 •••••••• A.2242 
Microlran Co. Inc., V"lley Stream, NY 11582, 51&-561-6050 ••••••••••••• A'2295 

t Pico Electronics, Inc., Mt. Vernon, NY 10552, 914-699-5514;800-431-1064 
................................................................. A·2333 

§t RCD Components, Inc., Manchester, NH 03109, 603-669-0054 •••••••••• A·1254 
TDK Corporation of America, Electronic Componants & MalarIal, Mount Proapect, 

IL 60056, 708-803-8100 ........................................... A·1273 
Vernltron Corp., Passive Compa. Group, SL Peteraburg; FL 33743, 813-347-2181 

............................................... : ................. A'2458 
Berkshire Transformer Corp., Kent, CT 06757 •.........•..•......•.....• 203-927-3541 
Coilcralt, Cary, IL 60013 ................................................ 708-639-2361 
Dele Elaclronics, Inc., Yankton Div., Yankton, SO 57078-0180 ........... 805-665-9301 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 

Gowanda Electronics Corp" Gowanda, NY 14070 , . , , . , . . . . 716-532-2234 
MicroSignals Inc., Ll.C., NY 11101 ........ 718·937·7955;71B-·937-Q391;80G-648-2252 

§ Pacnic Coil Co., Induclor SUI'P, Inc., Bakersfield, GA 93:105-5495 ... ..805-323-7714; 

t Piconics, Incorporated, Tyngsboro. MA 01879 " .. ' . , 
§Sprague Fil-Mag San Diego, CA 92111-1416 ....... .. 
tThinco Div., Hull Corp., Hatboro. PA 19040 ............ .. 
§ Toko America, inc" Mt Proswet,. IL 60056 , .... . 

§t Vanguard Electronics Co., Gardena, CA 90248 .. 
t ZMAN Magnetics, Ken~ WA 90032 ............. . 

Transformers, Chopper-5600 

80Q-a12-COIL 
50B-64!t-7501 
61 !t-S69-6577 
215--872-7800 
'108-297-0070 
2'13-323-4100 
206-251-8064 

t Abbott Technologies, Inr., T,ansformer Oilfielon, SlO" Valley, CA 91352, 
1118-504-0644;1-1100-367-11200;1118-641-3630 ..•..................... "'2134 

t C 8. C Jetronic, Inc., Princlllon, !IIJ 085411, 509-921-8540 ..• ,........... A·2188 
t Commuroication Coil Inc-, Chicago, 11..60634,312-631-1333 .•....... .... A'21SO 
t r:WC, !nc., Englishtow~, ~J 01725, !O!'! ·446,,3~1f: .. ......... r~~22-:~ 

t Magnecomp, inc., Pickens, SC 29611, :IIOS-STS-4700 ..... "., ••.... ,... A'2252 
§t Mlcrotran Co. Inc., Valley Stream, NY 11582, 516-561-6050 ........ Ao 2280,2295 
t Picl> ElectroniCS, Inc., MI. lIernon, NY 10552, 914 .. 699-5514;800·-431-1064 

•.•....•.•••.• , ••.•.••.••••••••.•.••••.•...•..•••.•... , ..••. ' , . .• "'-::1333 
Torslco, Inc., irvington, NJ Q1111 , 201-~74-IlM1 , ..•...... '-........... ""1278 
Toroid Corp. of Maryland, Salisbury, NiD 21801,301-000-0300 ..•.•..... "'-2442 

tTorolel Prods. Inc .. Grandview, 111064030-3199,816-761-6314..... A 0 2448,2451 
Vernilro" Corp., r .. ""lve Camps. Group, St. Petersburg, FL 33743, 813-347-2181 

................................................................. /!1-2458 
American Magnetics, Garterville, Il 62918 . , , ' ...... ' 618-985-4838 
American MOllarch, Minneapolis, MN 55421 ............... 612-'188-9161 
APX-Amtan Products, Hicksville, NY 11801 ........... 516-433-1313 

§ Atlanijc Magnetic!!, Inc., Pompano Beach, FI. ;1:3069 ,. , 305-979-7920 
Automatic Coil Corp" A DSG Company, Miami, F!. 33117 . 305"696-6660 

t Axel Electronics, Inc, Jamaica, NY 11418 .......... , 718-291-3900 
Berkshire Tmnsforrnt)r Corp., Kent, CT 06757 .. .. ~l(l,'3-927··354 i 

tComponent SpeciaKies Corp., T""'Ple Cii,}, CA 91700. 213-283-0015 
st Eleclromach, Inc. ~:earny, ~l 07032 , .,.,.""'" .'" .201-997-0950 
t Electron;c Tlanslormer Corp." T olowa, No.1 07511 ... ,.. 20'1-942-2222 
t Freed Transformer Co., Inc., Electronic Tram'fJomlef Corp., Toto'lrJ8, :~.j fJ7fj·I"1 

1" Hadlev, r~ob-ert M. Go., Inc., U:l13 Angele,~~ ,,",A 9010:::;'/: 218-234-9091 
t Hisooie, Inc., Olathe, KS 66061 .... ,., ... ,., .... , ..... , 918"782-0012 

Hilran Corporation, Flemington, NJ 08622-9943 .. , 908-782-5525 
§James Eleclronir-S, Chicago, II. 60618 31~"463-6500 

Lenco Elctrns., Inc., McHenry, IL 60050 .... ".," ., 815-344-2900 
t Magnetiw Inc., HoHsville, NY 11742 ........... 516-654-1166 
tNeshaminyTransformOl"Corp, Furlong, PA 18925....... 215-794-7411 
t Northlake Engineering, Inc., Anlioch, Il 60002 , .......... ,.,.. 706-395-5710 

Deco Corp., Milwaukie, OR 9'f222 .. , .... ".... 503-65!1-7932 
st Powertron Corp., Sparla. i\IJ O"(B"1! ...... , 20·1-579-5599 
t PTC Transformers, Bordentown, NJ 08505 609-298-B2oo 
§ Relay Specialties, Oakland, NJ 07436 .,... . , ... " ... , ,.. 201-337-1000 
t Sigma Electronics Inc., Houston, 1')( 77099 ....... '" . .. 113··9:,1-4700;803-874-7121 

South Arne,ic8fl Developms{j\ CQrp" Pougilk .... fk!ie, NY 1259'0 9M",S2-1305 
tTorwico Elctms.lnc., lakewood, NJ 08701 .".,., ..... , 908-364-1800 
tTrans American Ti'al1sforffi91. E. Setauket, NY 11733 ........ 516-&28-0762 
tWirebenders,lnc., Phoenix, AZ 85021-2824 ... ,............ 602-861-1856 

Transformers, Consllan! Voitag(!-5f.iiOO 
Albar, inc., Lynnwood, WA 98036, 2Il6-111-'!11106;1I00-822-5:.!:!'7 Ao2152 
-;I,I')(-A'8180 P,oducl8; Hlck$ville, NV1"f81l1;o1&433~131~ •. :, •....•.•. ,ilo21li8 
Bey Electric, !nc., Uncoln Parl<, i'IIJ 07113G, 201-004-51100, ..• " .• " ... ,., . .01.-;,1112 
Stcron ElectroniCS, C."aa", CT 06018, 2Il:l-824-5125 •.• ,,, .•.. , ..•.. ,.. a·1883 

t C & C Jetronlc, Inc •• I'rloool<oo, NJ 08640, 609-921-8541); ., ..•....... ". 0·1652 
Controlled P"wer Co., Troy, l1li1411083, 313-528-3700;1-ll00-521-4792 •.•. 1)'2188 

!it EIect,omech, 'nc., Kearny, II1J 07032, 201-11197-0950 .•....... ,.... "02208-2209 
Hlpotronlcs Inc., Brewster, NY 10509, 914-279-8091 .... . _,...... ...·2230--2232 

t Lenco Elct.nll., Inc., McHenry, II..600SO, 815-344-2900 ......•.•..• 11.0 2250-2251 
t Magnecomp, lme., Pickens, SC 29611, 003-8TS~700 ..........•..•..... A-2252 
t Magnetlco Inc., Holtsville, NY 11742, 516-654-1166 ••....••....•.•.•... A·2265 

Mitchell Electronlca Ca,p., Mi. Vernon, NY 10552, 914-699-3800 •••••••. A-2306 
t NWL Transformers, Bordentown, NJ 08S05, 609-298-7300 •••••••• 11.'2314-2315 

PC Tranalormar Corp., West Babylon, NY 11704, 516-491-3300 •.•. jI,'2326-2328 
t Signal Transformer Co., Inc., Insileo Corporation, inwood, NV 1"1696, 

516-239-5777 ........ "' ...... ., ........... " .. '""' , ...... , .. A'2392 
§t Staco Energy Product. Co., Day1on, OH 4540:>,513 .. 253-1191 .•... 1\'2412 .. 2413 
t Transistor Devices, Inc., Randolph, NJ 07869, 201-361-6622 . • . . . .• D'2108-2109 

Acme Electric Corporation, Cuba, NY 14727 ............................ 716·966-2400 
Acme Transformer, Acme Electric Corporation, lumberton, NC 26358. 91!t-738-1121 
American Magnetics, Carterville, IL 62918 .............. ' .............. ,. 618-985-4838 

tAmerlcan Monarch, Minneapolis, MN 55421 .... , ....... ,... 612-788-9161 
Andover, Inc.. Lafayette, IN 47904 ....................................... 317-447-1157 

§AT&T Microelectronics, Allentown, PA 18103 . , .. " .. ," HIOo-372-2447;ln can.: 
l-8OG-553-2448 

t Atlas Engineering Corp.. Dorchester, MA 02121 .... ... .. .. ... . . .. 617-445-7100 
tAxal Electronics, Inc.,Jamaica, NY 11418 ............................... 718-291-3900 

§t Aydin Corporation (Wast), San Jose, CA 95119-1371 ........... . .... 408-629-1100 
Basler Elec., Electronic Product Group, Highland, IL 62249 ... , .. ,., ...... 618-654-2341; 

8OG-645-2074 
Belkshire Transformer Corp, Kem CT 08757 ...... ,., .. " .. ,. " .. ".". 203·927-3541 
Charles lrods Ud" Charles Center, Rolling MeadoYIIS, Il 60000 ., .. ,..... 708-806-6300 
Computer Power Inc, High Bridge, NJ 08829 •.. ,........ 906-538-:IIOOO;8OG-S26-5058 

tOeI Elctrns. Corp.. Ml Vernon, NY 10550 ................................ 914-699-2000 
Dynags/Power & Magnetics, Division Of Oakleal, Inc., Canislota, SD 57012 

.. , ... , •.... ,., ...........................• , ..... " .............. 605-296-3462/3467 
Electronetics, Inc. Everett, WA 98204 ................................ "'. 206-355-1855 

§ Electronic Specialists, Natick. MA 01760 •................ 506-655-1532;800-225-4876 
t Electronic Transformer Corp., Totowa, NJ 07511 .................. ,..... 201-942-2222 

Transformers, Converter, DC To DC-5600 

§ Elgar Eleclronics Corporalion, San Diego, CA 92121 ... ,. 619-4SG-0085;8OG-733-5427 
Elma Engineering, Palo Aka, CA 94303 ......... ,....................... 415-494-7303 

tElne1ic Electronics, Inc.:Plant Localions, Gardena, CA 90247 ..... , .... ,. 213-515-1546 
Ef1C(l Products Inc .• WAllkill, NY 12589 .................................. 914·895-2033 

t Freed Transformer Co., Inc" Electronic Transformer Corp.. Totowa, No) 07511 
." ......... " .......... "........ 201-942-2222 

Gettysburg Transformer Corporation, Gettysburg, PI'. '17325 .. ,. 117-334-2191 
Grand Transformers, Inc .. Grano Havon. M! 4941"l 'i·j fi.·M?-~1n 

§Hammond Manufac1uring Co, Buffalo, NY 14225 .... , ........ ,. 716-894-5710 
Hilran Corporation, Flemington, NJ 08822-9943 ......... , . . . . . . . 908-762-5525 
Jerome Induslries Corp" Elizabeth, NoJ 07201 " ... ". 908--353-5700 
KGS Electronics, Inc, Pasadena, CA 9'1 103 .............. "............ 818-798--0786 
Mag-C.on, St Paul, MN 55'113 ........ ' ......... "".... 612-633-8820 

§Micron Industries. Hillside, IL 60162 ..................... ' .. " ....... " 708--547-0900 
tMLI Industries, Inc., Apalachin, NY 13732 ............................. , 607-754-5800 
tMTE Corp., Menomonee Falls, WI 53OS'I 414-253-8200 

MuniComp .. Inc., Beaverton. OR 97006 .. " .. "......................... 503-626-4200 
t Neshaminy Transformer Corp, Furlong, PA 18925 ...................... 215-794-7411 
t Northlake Engineering, Inc., Antioch, IL 60002 ... ' . , .. , , . , . , .. , . . . . . . . . .. 708-395-5710 

Oeco Corp" Milwaukie, OR 97222 .,.................................... 503-659-7932 
tOsborne Tmnsformer, Detroit, M! 48203 ... ".... 313-468-9410 

Perker McCrory Mfg, Co., Kansas City, MO 64108., .... , ... ,., .......... 816-221-2000 
§Perma Power Elctms., Chicago, IL 6OC~ ..... ,.. 312-763-0763 

Polrans International Inc .• Potran. Electrical Corp., Ltd., Irvine, CA 92714 
............. ,., .. , ............. ,., .. , ................ , ...... 714-975-1222 

t Power Magna-Tech ("'.""poration, Perth Ambo~, NJ 08861 ......... ,.,.,. 908-826-4700 
§t Powertron Corp., Sparta, N..107871 ................ " .... "'............. 201-579-5599 
t Precision Power Sysfems, Longmon~ CO 80501 .. , ..... ,."." ........ , 303-443-6250 
tPreferred ElectroniCS, Inc., WesHield, MA 01086 ........ 413-566-2301:1-1100-553-6374 
t PTC Transformers, Bcrdentown, NJ 08505 , ... ,' '." .. , .. ,........ 609-299-8200 
§Aelay Specia~ies, Oakland, NJ 07436 ................................. " 20'1-337-1000 
§ Reliance Electric Co" Marke1ing Info Center, Cleveland, OH 44117 800-245-4501 

Schumacher Elect Corp, Chicago, IL 60626 ............ ,....... ,...... 312-973-1600 
§ Shape Electronics, Inc .• l.ombard, Il6014B .. ,., '., ............ ,. 708-623-8394 
tSigma Electronics Inc" Houston, TX 77099 ", .......... , 713-933-4700;800-874-7121 
§ Sola. A Unij of General Sign, Elk Grove Village. IL 60007-5666 .", ... ,. 708-4.39-2800 

Slace Transpower, Componenls Corp, 01 Arne,ic,," Mt Carmel, IL 52863 

t Silan<;l"r>e" induslr;",,,- inc" Palo Alto, Gil (143(13 
Taco Corp. Winnisquam. NH 03289 .. 
TeKas Transformer Corp., Plano, TX 75086 ..... " ............. . 

§t Tho,darson Meissner, Components COIp. of Ame,,, Mt Carmel, IL 62663 

fi19-2fi2-5555 
415-49~~·OB14 

603-524-1998 
214-424-1581 

..................... "' ................................ 618-262-5121 
Torad Coil Co" Inc., Wayne, NJ 07470 ."." ........... " ............... 20H135-6195 
Toro1o'cn ('''''P" Mt Vernon, NY 10550 ............ " ..... "."" ...... " 914-664-2050 

t Trans American Transformer, E. Setauket, NY 11733 .......... , ....... , 516-928-0782 
Unijed Technolo!>i,," Control Systems. LOO,ansoortlN 47401' ;>1il-747-1l142 
Xentek, Inc" Taiyo Yuden USA, I",", Vista. CA 92083 . . ... , ... 619-727-Q94() 

§ Zambre Co., Inc" Mountain View, CA 94043 ......... "' . " . . . . . . . .. . . . . .. 415-968-9178 

Transformers, Control - See Transformers, Power (Vol. A), 
Transformers, Synchm, Control (Vol. A) 

Transformers, Converter, DC To DC-S600 
Alba., Inc., Lynnwood, WA 9:11036, 206-771-4006;800-322-5221 ....•..•• 11.'2152 
Af'l(·I\,slan I'roducts, H;clt~villa, NV 11301, 516-433-1313 ...•.•••.•.•. ".2166 

t AUlomalic Coli Corp., AI."ISG Company, Mian,i, FL 33147,305-696-6660 •.•••• 
. _ _ __ Ao2174 

--§-eefFuse, Jersey City, NJ 07302, 201-432-0463 .•••.......•...••.. 11.02178-2179 
8H Electrani ... , I...:., <lu,mville, !liN 55337, 612-894-9590 ."....... A.2164-2185 

t Biero" Electronics, Cansan, CT 06018, 203--824-5125 ....•..•.......... A·2186 
Catllc!"II-Burns MIg., Minoola, NY 115111-3508, 516-746-2311) ••.. ,....... A·1172 

t C /I. C Jet,onic, Inc., Princeton, NJ 08540, 609-e21-3540 ."............. A·2188 
Chloride Electro Networl<s, Chloride Power Electronics, Inc., Caledonia, NY 

14423, 716-536-4421 ............................................. A·2189 
t Communication Coil Inc., Chicago, 11..60634, 312-637-1333 ..•.. . . • • • • •• A·2190 

!it Elect,omech, inc., Kearny, NJ 071132, 201-997-0950 .•••••....•••• A·2208-2209 
t Endicott Research Group, Endicott, NY 13760, 607-754-e187 •.•.•. B0 1086-1067, 

1151 
EWC, Inc., Englishtuwn, NJ 07726, 908-446-3110 • • • • • • • • •• • • • • • • • • • • •• A·2212 

t Hisonic, Inc., OlatOO, KS 66061, 913-TS2-11012 ........................ A·2234 
§ Kappa Technologies, Inc., Rahway, NJ 07065, 908-396-9400;1-800-223-0603 

. "'. ..... ." .. . .. . .. .. .. • .. . .. .. . 1\-2248 
t !;Iagnecom!>, Inc., Pickens, lIC 29671, 803-3TS-4700 ... ,............... A-2252 

Magnelab, Boulder, CO 80301~696, 303-442-6700 .................... A02253 
t Magnetico Inc., Holtsville, NY 11742, 516-654-1156 .•.....•••..... Ao2264-2285 

MCI Tranalormer Corporation, Babylon, NY 11704, 516-667-0510 ••...•• A02276 
§t lIIicrotra" Co. Inc., Valley Stream, NY 11582, 516-561-6050 .•...... A-2288-2289 

Ohio Semitronica, Inc., Columbus, OH 43212, 614-486-9561 ........ B·1940.1944 
t Pico Electronics, Inc., lilt. Vernon, NY 10552, 914-699-5514;800~31-1064 

.............. , .................................................. A'2333 
Taleme Electronic, Inc., Saint Jam"", 1'010 65559, 3'14-265-5500 

.. . • . . • . . . . . . .. . • • . . . . . . . . . • • .. . • • • • . • • .. . • .. • . .. • • • • • • A0 2422,2424-2425 
§ Tamura Corporation of America, Carson, CA 90746-3518, 213-638-1790 •••••• 

1\0 2427 
Toreico, Inc., Irvington, NJ 07111,201-374-8641 ........•••••.•..••..• A·12TS 
Teroid Corp. of Maryland, Saliabury, !liD 21601, 301-860-0300 .•.•...... /1-2442 

t Torotsl Prods. inc., Grandview, W 64IlJ3O-3199, 1116-161·6314 • . . . . A 0 2448,2451 
t Transietor Devices, Inc., Rendolph, NJ 07869, 201-361-6622 • • • • • •• [)O2108-2109 

§tVaia, Electronics, San Diego, CA 92121-2245, 619-458-1471 •••..•••• ". A·1606 
§tVItec Electronics Corp., Visalia, CA 93291,209-651-1535 ••••••••••••.•• A'2463 

American Magnetics, Carterville, IL 62918 ............................ ,.. 618-985-4638 
t American Monarch, MinneapoUs, MN 55421 " ........ , ... , ....... ,..... 612-788-9161 

Andover, Inc., Lefayetle, IN 47904 ...•...... " ............. "............ 317-447-1157 
§AT&T Microelectronics, Allentown, PA 18103 .................. 1-900-372-2447;111 Can: 

1-800-553-2448 

EEM 1991 §-Product sold through distributors t-Product meets Mil specs <p-Rentals I-Value Added Reseiler 



Transformers, Converter, DC To DC-5600 (Cont'd) PRODUCT INDEX.& DIRECTORY 
§ Atlantic MagnetiCs, Inc., Pompano Beach, FL 33069 .. . .. .. . . .. . .••. .. •.• 305-979-7920 

Atlas Engineering Corp., Dorchester, MA 02121 .........••••••..•...•.•. 617-445-7100 
t Axel Electronics, Inc., Jamaica, NY 11416 ....•..•...•..•..•..•.•........ 718-291-3900 

§t Aydin Corporation (West), San Jose. CA 95118-1371 .••.•.•....•.•.•••• 408-628-1100 
E!asler EIec., Electronic Product Group, Highland, IL 62249 .....••....•... 618-654-2341; 

8ClO-645-2074 
t Beckman Industrial Corp., Affiliate 01 Emerson Eleciric Co, Fullerton, CA 92835 

....•••• : ...•..•.....•...............•...••... , • . ••.. .. .. .. .. . .•.. ... .• 714-447-2300 
Berkshire TransiormerCorp., Ken~ CT 06757 ............•.............. 203-927-3541 

t BG EIecIronIcs, EPC Colp., Mt Vernon, NY 10550-4430 ••......••••..•• 914-664-5591 
t Bikor, Microsemi Corporation, Torrance, CA 90501 .......••..•.•........ 213-538-8320 
t Boums lnatruments Inc.. Riverside, CA 92507 ......••....•..•........... 714-781-5148 
t Coss! Coil Co, Cosst Magnetics, Los Angeles, CA 90016 ......•......•. 213-938-6188 

Computer Power Inc., High Bridge, NJ 08829 ............ 908-838-6000;800-528-5088 
tCrerner Coli & Transformer Co, Inc., Ssukvllle, WI 53080 .. 414-284-9425;414-377-7040 

CUstom Coils Inc.. Alcester, SD 57001 ..........................•.....•. 605-934-2460 
Dale Electronics, Inc., Yankton Div, Yani<ton, so 57078-0180 ........... 605-665-9301 
Dalatronics, Inc.. Romolmd, CA 92380 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 714-928-7700 

tDai Elctms. Corp., Mt Veman. NY 10550 ............•......•............ 914-698-2000 
t De Young MIg., Inc.. Kirklmd, WA 98034 .. .. ... .. .. .. . . . . . . . . . . . ... .. ... 206·823-4798 
tDietz Design, Inc., Belton, MO 64012 .................................... 818-331-4911 

Dynege/Power & Magnetics, Division 01 Oakleaf. Inc.. Canistota, SO -57012 
. .. .. .. . . . .. . .. .. .. .. . .. .. .. .. . .. .. . .. . . . . . .. . .. . . . . . . . . . . . . . . . .. 605-298-3462/34B'{ 

Electro Assemblies Corp., Northbrook, IL 60002-2319 .. . . . . . . . . . . . . . . . .. 708-498-6520 
Electrocom Industries, S. Band, IN 46615 ............................... 218-232-2743 
Electronetics, Inc., Everett, WA 98204 ................................... 208-355-1855 

t Electronic Transformer Corp., Totowa, NJ 07511 ........................ 201-942-2222 
Elactro-Pacific, Galata, CA 93117 ....................................... 805-934-0751 
Endicott Coil Co, Inc., Binghamton, NY 13905 .......................... 807-797-1263 

t Freed Transformer Co., Inc., Electronic TransiOl1Tl<lr Corp., Totowa, NJ 07511 
.. . . ... .. . .. . .. . .. ..•.. ... . . ..•.. . . . . . . . . . . ... . . .. . . .. . . . . . . . .•... . . . .. 201-1142-2222 

Gavagan ElecIron;ca, Danbury, CT 06810 .............................. . 
GC International Inc., Richardson, TX 7&085-1198 ..................... . 

§t Gowanda Electronics Corp., G"Waoo,3, NY 14070 ........ . 
t Hadley, Robert M. Co, Inc.. Los Angeles, CA 90037 .................... . 

HHran Corporation, Flemington. NJ 06822-9943 ......................... . 
Hurricane Electronics Lab, Hurricane, UT 64737 ....................... . 
KGS Electronics, Inc.. Pasadena, CA 91103 ............................ . 

t Lenoo Elctrns., Inc., McHenr/, IL 6005() ................................. . 
LEPCO/Leonard Sec. Prods .• Brow"mlille, TX 78521 .................. . 

§ Leve Controls Corp, Wheeling, Il 60000 ............................... . 
Mag-Con, St ·Psul, MN. 55113 .......................................... . 

t Magnetic CircuH Elements, Salinas, CA 93905 ......................... . 
MTE Corp., Menomonee Fails, WI 53051 ............................... . 
MuniComp., Inc., Beaverton, OR 97005 ................................. . 
Multi Products Internationai West Paterson, NJ 07424 ................. . 

t Neshamlny Tran~1ormar Corp., Furlong. PA 18925 ....................•. 
t Northlal<e Engineering, Inc.. Antioch, IL 60002 .......................... . 

Oaco Corp., Milwaukie, OR 97222 ..................................... . 
§ Pacific Coil Co., Inductor Supp., inc., BakerSfield, CA 93305-·5495 ....... . 

t Pacil;c Electro Dynamics, Inc.. Radtoond, WA 98073-9745 ... : ......... . 
t PCA Electronics, Sepulvodl'l, CA 9'1343 ................................ . 
t Polyphase lnatrumant, Ft Washington, PA 19034 ...................... . 

Potran. In!emalionallnc..PolransElectricaICorp.LId..lrvine.CA 92714 

203-748-5248 
214-?.34-3240 
7"16-52.2-2234 
213-234-9()91 
908-762-5525 
801-635-2003 
811H98-0n6 
815-344-2900 
512-546-1625 
708-541-3232 
612-633-8820 
408-757-8752 
414-253-8200 
003-626-4200 
201-890-1344 
215-794-7411 
708-395-5710 
503-659'-7932 
805-323-7714; 
aoo-332-COiL 
206-881-1700 
81 &·892-0761 
215-643-6950 

....................................................................... 714-975-1222 
t Power Magne-Tech Corporation, Perth Amboy, NJ 08861 ............... 908-826-4700 

§t Powertron Corp., Sparta, NJ 07871 . . . . . . . . .. . .. . . . . . . . . . . . . . . . . .. . . . . . . 201-579-5599 
Precision Componenta, Inc., Addison, IL 60101 ..•......•................ 312-543-6400 

t Precision Power Systems, Lengmo~ CO 80501 ........................ 303-443-6250 
t Preferred Electronics, Inc., Westfield, MA 01088 ........ 413-568-2301 ;1-800-553-6.~7 4 
t PTC Transloomers, Bordentown, NJ 08505 ............................. 608-298-B200 

Radio Television Products Corp, Douglas, fa. 85607 ................... 602-364-4438 
Shokai Far East Ltd., Peekskill, NY 10566............................... 914-738-3500 

t Sierra West Power Systems, Las Cruces, NM 66001 .....•.............. 505-522-8828 
t Sigma Electronics Inc., Houston. TX 77009 .............. 713-933-4700;800-874-7121 
t SigmapoiNer, Inc., Carson, CA 90746 .................................... 213-32-Sigma 

South American Development Corp., Poughkeepsie, NY 12590 ......... 914-452-1305 
§ TOK Corporation of America, Eleclronic Components & Malerial, Mount Prospect IL 

60056 ................................................................ 708-803-6100 
Texas Transformer Corp., Plano, TX 75086 ............................. 214-424-1581 

§tThordarson Meissner, Components Corp. 01 Amer, Mt Carmel,IL 62663 
.••..•..............•.........•........................................ 618-262-5121 

Tokin Magnetics, Inc, Fremon~ CA 94539 .............................. 415-490-7500 
§ Toko Ainerica, Inc.. Mt Prospect" IL 60056 .............................. 708-297-0070 

Torad Coil Co., Inc., Wayne, NJ 07470 .................................. 201-835-6195 
tTorwico Elclrna Inc, Lakewood, NJ 06701 .............................. 908-364-1800 
tTrans American Transformer, E Setauk~ NY 11733 ................... 516-928-0762 
tTransformerTechnologies, Inc., Mt Vernon, NY 10550 .................. 914-668-1600 
t Vanguard Electronics Co, Gardena, CA 90248 . . . . .. . . . .. . . . . .. .. . . . .. .. 213-323-4100 
tWirebmders, Inc., Phoenix, t:.;z 85021-2824 ............................. 602-861-1856 

Xyiog Corp, Hackensack, NJ 07601 .••.......................•......... 201-488-4040 
§ Zambre Co, Inc.. Mountain View, CA 94043 .. . . .. . . . . . . . . . . . . . . . . .. .. . .. 415-968-9176 
tZMAN Magnetics, Kent, WA 93032 ........................ : ............ 208-251-8064 

Transformers, Current - See Transformers, Instrument (Vol. A) 

Transformers, Data Bus Coupling-Also See Transformers, 
Telephone Coupling-5600 

Dynage/Power & Magnetics, Division 01 oakleaf, Inc., Canistoia, SD 57012, 
605-298-3482/3487 . • • . .. .. • . .. • . .. . • . • . • . .. . • . • • . • • • .. .. .. . .. • ... "·2202 

§t Microlran Co. Inc., Valley Stream, NY 11582, 518-561-6050 •.•.•••• AoZ294-2295 
Mldcom, Inc., Watertown, SO 57201, 005-888-4385 •••••••••••••••••••• A0 2300 
Vamltron Corp., Paesiva camps. Group, St. Petersburg, FL 33743, 813-347-21111 

................................................................. ,.02458 
Mitchell !=Iectronics Corp., Mt Vernon, NY 10552 .........•............. 914-698-3800 

Neshamlny Transformer Corp., Furlong, PA 18925 ••.•....•....•.•...•.• 215-794-7411 
§Sprague Fil-Mag, San Diego. CA 92111-1416 ................... : ....... 618-568-6577 

Transformers, Decade-5600 
t Communication Coli 'nc., Chicago, IL 611834, 312,.&37-1333 ••••••••••• •• ,.02160 
t Magnecomp, Inc., Pickens, SC 29671,1103-878-4700 ••••••••••••••••••• "02252 
t PIce Electronics, Inc., MI. Vernon, NY 10552, 914-G!19-5514;800-431-1064 

t Adams-Maxwell Divi'lion. Cosst MagnetiCs, Inglewood, CA 90302-1284 
.. . . . . . . . . . . . . . . . . . .. . . . . . . . .. ... . . . .. . . .. . .. .. . . .. . .. . . . . . .. .. .. . .. ... 213-673-3245 

American Magnetics, Certerville, Il 62918 .. .. . .. .. .. .. .. . . . . . .. . . . . . . ... 618-985-4838 
Berkshire Transformer Corp., Kant, CT 06757 ........................... 203-927-3541 
Bey Electric, Inc., lincoln Park, NJ 07035 ............................... 201-694-5000 

t B. G. Laboratories, Inc.. Binghamton, NY 13904 ......................... 607-722-2376 
t C & C Jatronic, Inc., Princelon. NJ 06540 ............................... 608-921-8540 
t Coast Coil Co, Coast Magnetics, Los Angeles, CA 90016 .•........•...• 213-938-6166 

Electromech. Inc, Kearny. NJ 07032 .................................... 20Hl9N)950 
tElectronic Transformer Corp, Totowa, NJ 07511 ........................ 201-942-2222 

Electro Scientilic Indust,ias, Inc. (ESI), Portland, OR 97229 .' . . . . . . . . . . . •. 503-641-4141 
t flood Transformer Co., Inc.. Electronic Transformer Corp., Totowa, NJ 07511 

....................................................................... 201-942-2222 
tMagnei!oo Inc., /-IoUsvilie, lIlY 11742" .................................... 516-654-1166 

Oeco Corp., Milwaukie, OR 97222 ...................................... 503-658-7932 
t Perkin-Elmer Corp., Elctm. Prods. Dept, NanNalk, CT 06858-0132 ..•..•. 203-762-4788 
t Polyphase Instru~ Ft Washington. PA 19034 ....................... 215-643-6950 
tTorwico Elclms. Inc., Lakewood, NJ 08701 .............................. 008-384-1600 
tTrans American Transformer, E. Setauk~ lilY 11733 ................... 516-928-0762 

Transformers, Differential-SliOO 
t Blcron Eleclronlcs, C;",na"n, CT 000"18, 203-<124-6125 •••••••••.•••••••• /<.2186 

caddell-Burns Mfg., Mi",*,ia. MV 11001-:!5ll6, 516-746-2310 ,........... A.1172 
t Comm,,"i,,!!Iion Coil inc., Chi!Ol'g<l, IL 00I03Il, 312-1037-1332i • • • • . • • • • . • •• .....2100 
t ILC Del .. Dev'''''' Corp., 80hem,,,, ~'l1"!716-2'182, 516-i!67-SIiIlIl •.•.••.• 1)01116 
t MiOg"""""'~., hl~., lI'i~""~". sr; :;ogG11, *l@3"g"ill-<l'roO ••.. 0 •••••••• 0' •••• ".2:1!i5~ 

MidcoWI, in,,", Will.,rt""m, (,0 S·;!l!{p·I, 5l1l1·llII6-4:i1S5 . 0 •••••••• 0 ••••••• " ;1,02300 
t i'<WL 1 ... ""'0""'''',., i:lovd .. "I" .. ", NJ 11$001>, 5IlIl-:!lIli!-1'3OO •• 0..... j\·2314·ll315 
"f Pioo Eleclronlc$, Inc., MI. 'lemon, Ii!V 10552, 914-6ll!1·5514;1IOO-431-1064 

• ................................................................ /,·23:13 
§ yaM" .... C<llll~'<l!i!>n dI! A"""'ic~, Ce_",. CA 00746·:l51i1, 2i~·<;Sa-~700 ..... . 

1\0 2421 
t 11'0,<>1<>. _0. inc., ~"""w"'" MO !loW:I~·3i!lil. !l~6-TS1-liS'4 ..••. "o2411ll,l!!451 

Tranaducers Il< S~II'l'" A rrifOO T"'!:l""(!~<ogy C<lmill'nll. ill. Br~ilJIorti, CT 00471, 
203-46Hiii"'.l1 ................. 0 .................................. !lI'1947 

American Magnetics, Cart<l1Ville.ll. 62913 ............................... 618-985-4838 
§ Atlantic Magnetics, Inc., Pompano Beach, FL 33069 ........•............ 305-979-7920 
§Aulomatic Timing & Controls Co, King 01 Prussia, PA 19405 ............. 215-337-5500; 

800-441-8245 
Berkshire Transformer Coijl.. Ke~ G'T 03757 ........................... 203-927-3541 
Bey Electric, Inc., Lincoln Park, I\IJ 07035 ............................... 201 -694-5000 

t Bourns instruments Inc., Riverside, CA 92507 .......•................... 714-781-5146 
t C I> C Jelronic. Inc., Princelon. NJ 011540 ............................... 609-921-8540 
tColumbia Resch. labs.. Woodlyn. PA 19094 ............................ 215-872-3900 
't Computer Gonversions COIj>., E. No"hpor~ NY 11731 .....•............• 516-261-3300 
tDei Elclms. Corp., Mt. Vernon. NY 10550 ........... ..................... 914-699-2000 
t De Young Mfg., Inc., Kirtcland. INA 96034 ..... ,.......................... 208-623-4798 
tEdclilie Div, BIOI Electronics Co., Sylmar. CA 91342 ..................... 818-382-7151 

Electromech.lnc .• Kearny. NJ 0"7032 .................................... 201-997-0950 
t Electronic Transformer Corp .• Totowa, NJ 07511 ........................ 201-942-2222 
t Freed Translorm ... Co., Inc., El<JCIronic Transformer Coijl.. Toiowa, NJ 07511 

................................ , ....................................... 201-M2-2222 
Gavagan Electronics, Danbury, CT 06S10 ............................... 203-748-5246 
Grand Transiormers, I""., Grand Haven. MI49417 ...................... 618-842-5430 
Mag-Con, St Paul. MN 55113 ........................................... 612-633-8620 

tMagnelico Inc .• Holtsville, NY ·11742 .................................... 518-654-1166 
MTE Corp., Menomonee Falls, WI 53051 ................................ 414-253-8200 
Novatronics Inc., Stratford, Ontario, CANADA N5A 6V6 .................. 519'-271-3SBO 

§ Toko Americs, Inc., Mt Prospecl.. Il 60056 .............................. 708-297-0070 
tTorwico Elctrns.lnc., Lakewood, NJ 08701 .............................. 908-384-1800 
t Trans American Transformer. E Setauke~ NY 11733 ................... 516-928-0762 

Trans-Tek, Ellington, CT 06029 ......................................... 203-872-8351 

Transformers, Discriminatof-5000 
t Automatic Coil Corp., I>. OSG ComP"l"lI, Ui"",i, FL 33147, 305-698-6600 •••••• 

"'2174 
Caddell-Burna Mfg., Mineola, NY 11501-3008, 516-146-2310 ......•...•• 1>.0 1172 

t C & C delron;c, Inc., Princeto"" NJ 99540. 009-921-6540 •••••••••• •.•••• 0·1662 
t Communication Coil Inc., ChiCilQO, IL 60634, 312-637-1333 • • • • • • • • •• • •• A'2100 
t ESC Electronics Corp., Palisades PI<., NJ 07650, 2OH147,Q400 ••••••••• ,.02211 

NWL Transformers, Bordentow". NJ 00505, 009-298-7300 •••••••• 1\0 2314-2315 
t Pic<> ElectroniCS, Inc., I\It. Vernon, NV 10552, 914-6il9-5514;800-431-1064 

........................... " ..................................... Ae 2333 
t Yorolel Prods. !nc., Grandview, MO 640:10-3199, S16-761-liS14 . . • .• ,,0244l1,2451 

American Magnelics. Carterville.IL 62918 ............................... 618-985-4838 
t American Trans-Coil Corporation, Richmond Hil( NY 11418-1410 . . . . . .. 718-441-5207 

APX-Arstan Produc1S. H;cksville, NY 11801 ............................. 518-433-1313 
§Belllncls .• J. W. Miller Div, Gardena, CA 90247-1059 .................... 213-515-1720 

Berkshire Transformer Corp .• Kent, CT 06757 ........................... 203-927-3541 
t BG Electronics, EPC Corp, Mt Verncr~ NY 1055()'4430 ...........•.•.• 914-664-5591 
§ Dale Electronics. Inc.. Yankton Div .• Yankton. SO 57078-0180 ..........• 605-666-9301 

Datatronics, inc, Romoland, CA 92380 ............. .. .. .. .. .. .. .. .. .. ... 714-928-7700 
Electromech. Inc.. Kearny, 101,1 07032 ........................ ,........... 201-997-0950 

t ElectrOnic Transformer Corp., Totowa, NJ 07511 ....•...............•... 201-942-2222 
t Freed Transformer Co, Inc.. Electronic Transformsr Corp., Totowa, NJ 07511 

. . .. .. . . . .. . .. . . . . .. . . . . .. .. . . . .. . . . . .. . . . .. .. .. • . . . .. . . .. . . . . .. .. . .... 201-942-2222 
t Frequency Selective Networks, Woodside, NY 11377 ................... 718-424-7500 

Genisco Technology Corp., La Mirada, CA 90638 ...•..•............•..• 714-523-7001 

i-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 
tMagnetlco Inc., Hottsville, NY 11742 .................................. . 

§t Mlcrotran Co. Inc., Valley Stream, NY 11582 .......................... .. 
MTE Corp., Menomonee Falls, W! 53051 ................................ . 

t Polyphase Instrumen~ Ft Washington, PA '19034 .... . ........•........ 
t Power Magna-Tech Corporation, Perth Amboy, NJ 08861 .............. . 

Radio Television Products COIp, Douglas, I\Z. 85607 . . ............. . 
§ Toko America, Inc, Mt Prospe<.i" !L 60056 .......................... .. 
tTorwico Elctrns.lnc., Lakewood, NJ 08701 ... .. ........... .. 
't Trans American Transformer, E. Setauket NY 11733 ................ . 
t Vanguard Electronics Co., Gardena, GA 90248 ........................ . 

Transformers, .Donut - See Transformers, Toroidal (Vol. A) 

Transformers, Driver-5600 

516-654-1166 
516-561-11050 
414-253-8200 
21 5-643-6950 
908-826-4700 
602-364-4438 
708-297-0070 
908-364-1 BOO 
516-928-0762 
213-323-4100 

t Abboil Technologies, inc, 'fren%rmer Division, Sun Valley, CA 91352, 
818-504-0644;1-1100-367-8200;818-841·3636 •.•..•.••••••••••••.••.• 11.'2134 

Albar, inc., Lynnwood. WA 98036, 206·771-4006;800-822-5227 .•....•.• A'2152 
t Autometic Coii Corp., A DSG Company, Miami, FL 33147, 305·696-6660 •.•... 

11.'2174 
Bel Fuse, Jersey City, NJ 07302, 201-432-11463 • . • . . • . • • • • • • • • . • . • • . • .• 11.'2178 
Chloride Electro Networks, Chloride Power ElectroniCS, Inc., Caledonia, NY 

14423,716-538-4421 .................................. ,.......... 11.'2189 
t Communicstlon Colllne., Chicago, Il60634, 312·637·1333 ... ,. .•.•... •• A'2190 
t EWe, ine., Englishtown, NJ 07726, 908-446·3110 •••.••.•••.••.•.•.••.• A'2212 
§Fronlier Electronics, Chatsworth, CA 91311,818·709·9888 •..•.•.•....• 11.'1206 

ISL Products Inl'l, ltd., Syosset, NY 11791·6093, 516·937·3475 .•.•.•••• 11.'2237 
liiagneiab, Bouider, COaU301-4696, 303-442·6700 ••.•.•.••.•.•.• 11.'2263,2255 

t Magnetico Inc., Hollsville, NY 11742, 516-654-1166 ••.•.••••.•.•.••.. .• 11.'2265 
MCI Transformer Corporation, Babylon, NY 11104, 516·587-0510 .••.••• A'2276 

§t Mlcrotran Co. Inc., Valley SI"",m, NY 11582, 516-561·6060 •..•.•••.••.. 11.'2280 
t NWL Transformer", Bordentown, NJ 08505, 609·298·7300 •.••.•...•.•• ,11,'2314 

Para·Une Transformer Co., Inc., Alhambrs, CA 91803, 818-281-11222 •••• 11.'2317 
t Plco ElectroniCS, Inc., MI. \lemlln, NY 10552, 914·699·5514;800-431·1064 

.............................. , ................................... A'2333 
Prem Magna!;" .. , I .. "" McHe",y, Il 00050, 815·385·2700 .•.•.••.•.•..•.• A'1253 
Renco EIectro"ics, In<:., Door 1'1<., NY 11129, 516-586·5566;1-800-645·5828 

. • • .. .. • . .. . . . • .. . . . • . .. • • • • • .. . • . . . . • . . • • . .. • • • .. . • . • . • . . • . • .• ",'2385·2389 
Ii Stanco., WIl;I .. ·A<>d!! .. '~, l.ogllnspor!, IN 46941, 219-722·2244 ..... Ae 2414·2419 
§ Tamil'" eorpor~li"l'1 <fI #.meric~, Ca,,,,,", CA 90746·3518, 2i:;"Il3Il-1790 ...... . 

. A·2421 
Toreloo, inc., Irvington, NJ 07'111, 201-374-8641 ....................... 11.·,278 

tTorolsl Prod .... Inc., Grandview, l1li0 64030-3199, 816-761-6314 
• • • • • • • • • • • • .. • • • .. • • • • • .. • • . • . . . . . . .. . ... . . . .. • .. . .. • .. • .• A·2448,2450·2451 

American MagnetiCS, Carterville, II. 6291 B ............................ 618-985-4838 
t American Trans-Coil Corporation, Richmond Hill, NY 11419-1410 ........ 718-441-5207 

APX'Arstan Products, Hicksville, NY 11801 ............................. 516-433-1313 
tAxel Electronics, Inc., Jamaica, NY 11418 ............................... 718-291-3900 

fjas,er I::IIlC., !::iectromc !'rOOuC! Group, Higniand Il 6~2<\~ ............... 518-654-2341; 
8O(}-645-2074 

Berkshire Transformer Corp., Kent CT 06757 ....................... 203-927-3541 
t Bourns Instruments Inc., Riverside, CA 92507 ........................... 714-781-5148 

§t C 8. C Jeironic, Inc., P,inceton, NJ 08540 ......... ..................... 609-921-8540 
tCoasl Coil Co., Coast Magnetics, Los Angeles, CA 90016 ............... 213-936-6188 
tComponent Spocia~;es Corp., Temple City, CA 91780 ........... 213-283-0015 

Custom Bobbin Windings, A & K Corporation, Zanesville, OH 43702-2369 
.................. 614-452-6973 

Custom Coils inc., Aiceste" SD 57001 .................................. 605-934-2460 
t Cypress Magnetics, Inc., Rancho Cucamonga, CA 91730 ............... 714-987-3570 
~ flallf Electronics; Inc., Yanldon Oiv., Yankton, SO 57078-0180 ....... 605-665-9301 
tOena P,oducts Corporal;on, Fremont, CA 94538 ............. ......... 415-17(}-068O 
t De Young MIg., InG., Kirkland, WA 98034 .................................. 206-823-4798 
tDielz Design, Inc., 8e~o", Mel 640·12................................. 816-331-4911 

Dynage/Power & MagnetiCS, Division Of Oakleaf, Inc., Cenistota, SD 57012 
............................... . .................. 605-296-3462/3487 

§t Electrornech, Inc .. Kearny, NJ 07032 .................................... 201-997-0950 
Electronetics, Inc., Everett WA 98204 ................................... 206-355-1855 

tElectronic nansformer Corp., Totowa, NJ 07511................ 201-942-2222 
tElnetic Electronics, Inc.:Planl Locations, Gardena, CA 90247 ............ 213-515-1546 
t Fread Translormer Co., Inc., Electronic Transformer Corp., Totowa, NJ 07511 

....................................................................... 201'942-2222 
L.H. Frost Limited, Oakville,Ont, CANADA L6H 2R4 ..................... 416-844-6681 
Gavagan Electronics, Danbury, CT 06810 ............................... 203-746-5248 
GC International Inc., Richardson, TX 75085-1198 ................... 214-234-3240 
Grand Transformers, Inc, Grand Haven, MI 49417 .................... 616-842-5430 

t Hadley, Robert M. Co:, Inc., Los Angeles, CA 9003l ..................... 213-234-9091 
§Harnmond Manufactllring Co., Buffalo, NY 14225 ........................ 716-894-5710 
tHisonic,Inc.,Olathe,KS68061 ........................................ 913-782-0012 

Hitran Cor1Joration, Flemington, NJ 08822-9943 . . . . . . . . . . . . . . . . . . . . . . . .. 908-782-5525 
§tJB Electronic Transformers, Chicago, IL 60647 ......................... 312-342-0080 

Jerome Industries Corp., Elizabeth, NJ 07201 ........................... 908-353-5700 
KGS Electronics, Inc., Pasadena, CA 91103 ............................. 818-798-0786 

t Lenco EIctmB., Inc., McHenry, IL 60050 . .. .. .. .. .. .. .. .. .. .. .. .. .. .. • .... 815-344-2900 
LEPCO/Leonard Elec. Prods, Brownsville, TX 78521 ................... 512-546-1625 
M8!tCon, Sl Pau~ MN 55113 ........................................... 612-633-8820 

§ Msgnetek Triad, Huntington, IN 46750 .................................. 219-356-7100 
t Magnetic Circuit Elements, Salinas, CA 93905 ............•.....•....... 408-757-8752 

Oeco Corp., Milwaukie, OR 97222 ....................................... 503-659-7932 
§ pecmc Coil Co., Inductor Supp, Inc., Bakersfield, CA 93305-5495 ......... 805-323-7714; 

800-332-COIL 
tPenn-Tran Corp.,Sub. of Spectrum Elctrns.lnc., Wingate, PA 16880 ..... 814-355-1521 
t Perkin-Eimer Corp., Elctrn. Prods. Dept, Norwalk, CT 06859-0132 ....... 203-762-4786 
t Polyphase Instrumen~ Fl Washington, PA 19034 ..•...............•.... 215-643-6950 
t Prectsion Power Systems, Longmont CO 80501 ........................ 303-443-6250 
t PTC Transformers, Bordentown, NJ 08505 .... ........................ 609-298-8200 

Radio Television Products Corp, Douglas, I\Z. 85607 ................... 602-364-4436 
Schumacher Elect Corp, Chicago, IL 60626 ............................ 312-97:;"1600 

Transformers, Ferroresonant-5600 
tSigma Electronics Inc., Houston, TX 77099 .............. 713-933-4700;800-874-7121 
t Sigmapower, Inc, Carson, CA 90746 ........................... : .. .. . .. . 213-32-Sigma 

§t Skyway Magnetics, Warner Springs, CA 92086 .......................... 619-782-3342 
South American Development Corp., Poughkeepsie, NY 12590 ......... 914-452-130S 
Staco Transpower, Components Corp. of America, Mt Carmel, IL 62863. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618-262-5555 
Texas Transformer Corp, Plano. rx 75086 .......................•..... 214-424-'1581 

§ Thordarson Meissner, Comoonents ('.cA!'. of AmAr., MI Carmal, II I\~A6~ 

t T orwico Elctrns. Inc, Lakewood, NJ 08701 ............................. . 
t Trans American Transformer, :=. Setauket NY 11733 .................. . 
tValor Electronics, San Diego, CA 92121-2245 ......................... . 

Vernitron Corp., Passive Comps. Group, St Petersburg, Fl33743 ...... . 
§ Vitec Electronics Corp., Visalia, CA 93291 ........... .. ............... .. 

Wirebenders, Inc .• Phoenix, I\Z. 85021-2824 ........................... .. 
§t Zambra Co, Inc., Mountain View, CA 94043 ........................... .. 

t ZMAN Magnetics, Ken~ WA 98032 ................................ .. 

Transformers, Ferroresonant-5600 

618-262-5121 
908-364·1800 
518-928-0762 
619-458-1471 
813-347-2181 
209-651-1535 
602·861-1856 
415-988-9176 
206-251-8064 

Albar, Inc., Lynnwood, WA 98036, 206-771·4006;800-822-5227 .•••••••• Ao 2152 
§ AT&T Microelectronics, Allentown, PA 18103, ·HI00·372·2447;ln Can.: 

1-800·553·2448 .............................................. Ao 2171·2173 
Chloride Electro Networks, Chloride Power ElectroniCS, Inc., Caledonia, illY 

14423, 716-538-4421 ............................................. A-21119 
t Communication Coil Inc., Chicago, IL 60634, 312-637·1333 • .. . • • • • • • . • •• .\02190 

Controlled Power Co., Troy, MI46083, 313·528·3700;1-800·$2'1-4792 •••• !lo2111'( 
§t Elactromech, Inc., Kesrny, tlJ 07032, 201-997-0950 •••••••••• ,... 1\'2208·2209 

Elgar Electronics Corporation, San Diego, ell. 92121, 619-4SO-GOB5;800· 733·5427 
................................................................. !lo21!!'i 

Enegren ElectroniCS, inc., Olathe, KS 66062, 913·782-4720 ••••.•••••••• ""02210 
t Fernwood Transformer Co., Transiator Devices Inc., Belvidere, NJ 07823, 

908-475-3207 .................................................... A.22:l!;' 
HHran Corporation, Flemington, NJ 08822-9943, 908-782-5525 • • • • • • • • •• ".2235 
Jerome Induatries earp., Elizabeth, NJ 07201, 908·353-5100 .•••.•.••.. A.Zl41 
Mitchell Electronics Corp., ML Vernon, NY 10552, 914-699·3800 ..•...•• ....2306 

t NWL Transformers, Bordentown, NJ 08505, 609·298·7300 •••.•••• 1\0 2314.2315 
t Power Magne-Tech Corporalion, Perth Amboy', NJ 08861, 908-826-4100 ••.••• 

./102371 
t Signal Transformer Co., Inc., Insileo Corporation, Inwood, lilY 11696, 

516-239-5777 ..................................................... Ao 2392 
t AGo-Eleor Products, Bethel, CT 08801 ................................ 2o.~-74..1-3510 

Acme Electric Corporation, Cuba, NY 14727 ............................ 716-968-2400 
Acme Translormer, Acme Electric Corporation, Lumberton, NC 28358 ... 919-738-1 i 21 
Actown-Electrocoil, Inc., Spring Grove, IL 60081 ......................... 815-675-6641 
American Monarch. Minneapolis, MN 55421 ............................ 612-788-9161 
A'1oovF!r.lnc., Lafayette, !I'147R04 ~17..JJ,4.7··115-7 

Atlas Engineering Corp., Dorchester, MA 02121 ......................... 617-445-7100 
§tAydin Corporation (West), San Jose, CA 95119-1371 ................. 408-629-1100 

Berkshire Transformer Corp, Ken~ CT 06757 ....................... 203-927·3:.-.41 
Bey Electric, Inc, Lincoln Park, NJ 07035" ............................. 201-694-5000 

§ C-COR Elctrns., State College, PA 16801 ................ 814-238-2461 ;000-233-2267 
Charles Inds. Ltd, Charles Cenler, Rolling Meadows. IL 60008 .......... 708-806-5300 
Computer Power Inc, High Bridge, NJ 08829 ........ ".. 908-638-8000;800-526-5088 

t Del Elctrns. Corp, Mt Vernon, NY 10550 .... .. .. . .. .. .. .. .. .. .. .. . .. . ... 914-699-2C!)O 
Dynage/Power & MagnetiCs, Division 01 Qakleaf, Inc., Canistota, SO 57012 

· . . . .. . . . . . . . . . . . .. . .. . . . . .. . . . . . .. . .. .. ..... . . . . . ... . ... .. .. . . .. 605-296-3462/3467 
t EllTetic Electronics, 1nd'lant LocatiolTs, GI!I'derOa;CA~_ ~; .. . .. . . . . .. 213 .. 515-1546 

Endicott Coil Co., Inc., Binghamton, NY 13905 .......................... 607-797-'1:163 
Epco Products Inc., WAllkill, NY 12589 .................. :.. . .. .. .. .. . .... 914-895-2033 
Framar Metal Products Co., Inc.. Kenilworth, NJ 07033 .................. 906-241-0;"10 
GG International Inc., Richardson, TX 75085·1196 ...................... 214-234-3240 
Gettysburg Transformer Corporation, Gettysburg, PA 17325 ............ 717-334-2191 
Grand Transformers, Inc., Grand Haven, M149417 ...................... 616-842·5430 

§ Hammond Manufacturing Co, Buffalo, NY 14225 ....................... 716-894-5710 
Hipotronics Inc, Brewster, NY 10509 ................................... 914-279-8091 
ISOREG Corp., Littleton, Mil. 01460 ..................................... 508-486-8463 

t Lenco Elctrns., Inc., McHenry, IL 60050 . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... 615-344-2900 
t Magnecomp, Inc., Pickens, SC 29671 ................................... 803-878-4700 
§Micron Industries, Hillside, IL 60162 ..................................... 708-647-0900 
tMLllndustries, Inc., Apalachin, NY 13732 ............................... 507-754-5800 

§tMTE Corp., Menomonee Fails, WI 53051 ... ,. 414-253~8?'OO 

t Nesharniny Transformer Corp., Furlong, PA 18925 ...................... 215-794-7411 
Penn-Tran Corp,Sub. of Spectrum Elctms.lnc., Wingate, PA 16880 ..... 814-355-1521 

t Precision Power Systems, Longmon~ CO 80501 ........................ 303-443-6250 
t PTC Transformers, Bordentown, NJ 08505 ............................. 609-298-8200 
§ Relay Specialties, Qakland, NJ 07436 .. . .. .. . .. .. . .. . .. .. . .. .. . .. .. .. .. . 201-337-1000 
§S & H IndB., Hatfield, PA 19440 ......................................... 215-822-7211 

Schumacher Elect Corp., Chicago, IL 60626 ............................ 312-973-1600 
§ Shape Electronics, Inc., Lombard, IL 60148 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 708-62(}·6394 
tSigma Electronics Inc .. Houston, TX 770gB .............. 713~93S·47CC;eco-C74-7·i2i 

§ Sola, A Unit of General Sign., Elk Grove Village, IL 60007-5666 ......... 708-439-2800 
§Sprague Fil-Mag, San Diego, CA 92111-1416 ........................... 619-569-6577 

Staco Transpower, Components Corp of America, Mt Carmel, IL 62863 
· . .. . . . . . . .. . . . . . . . . . .. . . . .. . . . . . .. . . . . . . . . .. . . . .. .. . . . .. . . . . . . . . . . . . .. 618-262-5555 

t Stangenes Industries, Inc., Palo Mo, CA 9430~ ......................... 415-493-0814 
Teeo Corp., Winnisquam. NH 03289 .................................... 60:;"524-1998 
Texas Transformer Corp .• Plano, TX 75086 ............................. 214-424-1581 
Torotron Corp., Mt Vernon. NY 10550 .................................. 914-864-2050 

§t U.S. Power Converting Company/Relco, leonard V. Snow & Assocs., Torrance, CA 
90503 ................................................................ 213-316-9984 

Vitee Electronics Corp, Visalia, CA 93291 ............................... 209-651-1535 
Xenlek, Inc., Taiyo Yuden USA, Inc., Vista, CA 92083 ......... ...... 619-727·0940 

§Zambre Co., Inc, Mountain View;CA 94043 ........................... 415-968-9176 

EEM 1991 i-Product sold through distributors t-Product meets MIL specs <l>-Rentals #-Value Added Reseller 



Transformers, Filament-5600 

Transformers,Filament-5600 
t Abbott Technologies, Inc,Transformer Dlvlllkm, Sun Valley, CA 91352, 

818-504-0644;1-1100-387-11200;818-841-3630 •••••••••••••••••••••••• A'2134 
Albar, Inc., Lynnwood, WA 98036,206-771-4006;800-822-5227 ••••••••• Ao2152 

t 081 Elctms. Corp., Mt. Vernon, NY 10550, 914-4199-2000 ••••••••••• ;.... Ao22OQ 
EWC, Inc., Engllahlown, NJ 07726, 908-446-3110 •••••••••••••••••.•••• A'2212 
HlpoIrOnlcslnc., Brawster, NY 10509, 914-279-8091 •••••.••••••••••••• A'2233 
Hllran Corporation, Flemington, NJ 08822-9943, 908-782-5525 • • • • • • • • •• A'2235 
JM Transformer Co., Inc., Farmingdale, NY 11735, 516-293~75 •••••••• Ao224:1 

§t Mlcrotran Co. Inc., Valley Straam, NY 11582, 516-$1-11050 •••••••• A'2260,2287 
t NWL Transformers, Bordentown, NJ 08505, 509-296-7300 •••••••• A'2314-2315 
t Oram High Voltage, Dayton, TX 77535, 409-258-5553 •••••••••••••••••• Da1917 

Para-Une Transformer Co., Inc., Alhambra, CA 91803, 818·261-11222 •••• Ao2317 
PC Transformer Corp., West Babylon, NY 11704, 516-491-3300 

• • • .. .. • .. . • . • • .. • .. • .. • .. .. .. • .. • • • .. .. • • • .. • .... Ao2324-2326,2328-2329 
t Pico ElectroniCS, Inc., Mt. Vernon, NY 10552, 914-699-5514;800-431-1064 

................................................................. Ao2333 
t Signal Trsnsformer Co •• Inc., Insileo Corporation, Inwood, NY 11696, 

516-239·5777 .................................................... A'2392 
§ Stancor, White-Rodgers, Logansport, IN 46947,219-722-2244 •••••. A·2414-2419 
§ Tamura Corporation of America, Carson, C ... 90746-3518,213-638·1790 •••••• 

A'2427 
t Torotel Prods. Inc., Grandview, MO 64030-3199, 816-761-6314 • . • • • A'2448,2451 
t Transformer Technologies, Inc., ML Vernen, NY 10550, 914-668-1600 •.• A'2453 
tTransislor Oaviee., Inc., Randolph, NJ 07869, 201-361-6622 ••••••• 0°2108.2109 

Actown-Electrocoil;lnc., Spring Grove, IL 60081 ......................... 815-675-6641 
American Magnetics, Carterville, IL 62918 .. .. . .. .. ... .. . . ... . .. . .. . .. ... 618-985-4838 
American Monarch, Minneapolis, MN 55421 ............................ 612-786-9181 
Andover, Inc., Lafayette, IN 47904 ....................................... 317-447-1157 
APX-Arslan Products, Hicksville, NY 11801 ............................. 516-433-1313 

§ Atlantic Magnetics, Inc, Pompano Beach. FL 33069 . . • . . . . . . . . . . . . . . . . .. 305-979-7920 
tAllas Engineering Corp., Dorchester, MA 02121 ......................... 617-445-7100 
t Altai Electronics, Inc., Jamaica, NY 11418 . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . 718-291-3900 

§t Aydin CoO'pOranon (West), San Jose, CA 95119-1371 ................... 408-629-1100 
BerkShire Transformer Corp, Kent, CT 06757 ........ ,.................. 203-927-3541 
Bey Electric, Inc.. Lincoln Park, NJ 07035 ............................... 201-694-5000 

tB. G. Laboratories, Inc, Binghamton, NY 13904 ......................... 607-722-2376 
t Bourns Instruments Inc., Riverside, CA 92507 ........................... 714-781-5148 
t Coast Coil Co, Coast MagnetiCs, Los Angeles, CA 90016 ............... 213-936-6188 
tComponent Special~es Corp., Temple City, CA 91760 ................... 213-283-0015 

Computer Pow,", Inc., High Bridge, NJ 08829 ............ 908-638-8000;800-526-5068 
Custom Coils Inc., Alcester, SD 57001 .................................. 605-934-2460 

§ Dale Electronics, Inc., Yankton Div., Yankton, SO 57078-0180 .•......... 605-665-9301 
tDietz Design, Inc., Bellon, MO 64012 .................................... 816-331-4911 

Dormeyer Inds., A. F. Dormeyer MIg. Co., Inc., Chicago, IL 60641 ........ 312'283-4000 
§t Electromech, Inc., Kearny, NJ 07032 .................................... 201-997-0950 

Electranaties, Inc, Everett, WA 98204 ................................... 206-355-1855 
t Electronic Trrmsfo,mer Corp., Totowa, NJ 07511 .......•...............• 201-942·~22 

Electro-Pacific, Goleta, CA 93117 ....................................... 805-964-0751 
Elms Engineering, Palo AHa, CA 94303 ................................. 415-494-7303 

t Elnetic Electronics, 1nc.:Plant Locations, Gardena, CA 90247 ............ 213-515-1546 
Endicott Coil Co., Inc., B<nghamton, NY 13905 .......................... 607-797-1263 
Epeo Products Inc, WAlikill,NY 12589 .................................. 914-895-2033 

t Freed Transformer Co., Inc., Electronic Transformer Corp., Tolowa, NJ 07511 
. . . . .. . . . . . . . . . . . . . . . . . . . . .. .. . .. . . . .. . . . . . .. . . . . .. .. . . . . . . . . .. . .. .. . .. 201-942-2222 

LH. Frost Limited, Oakville,Ont, CANADA L6H 2R4 ..................... 416-844-6881 
Gavagen Electronics, Danbury, CT 06610............................... 203-746-5246 
GC Intemationallnc, Richardson, TX 75065-1198 ...................... 214-234-3240 
Gettysburg Transformer Corporation, Gettysburg, PA 17325 ............ 717-334-2191 
Grand Translormers, Inc, Grand Haven, Ml49417 ...................... 616-842-5430 

§ Hammond Manulecturing Co., Buffalo, NY 14225 ....................... 716-894-5710 
High Voltage Systems, Inc., Chappaqua, NY 10514 ..................... 914-238-9057 

§t JB Electronic Transformers, ChiCago, Il60647 ......................... 312-342-0080 
Jerome Industries Corp., Elizabeth, NJ 07201 ........................... 908-353-5700 
KGS Electronics, Inc., Pasadena, CA 91103 ............................. 816-798-0786 

t LeflCO Elctms., Inc, McHenry, IL 60050.................................. 615-344-2900 
Mag-Con, St Paul, MN 55113 ............... " ........................... 612-.633-6820 

t Magnecomp, Inc., Pickens. SC 29671 ................................... 803-878-4700 
§Magnetek Triad, Huntington, IN 46750 .................................. 219-356-7100 
tMagnatic Circuit Elements, Salinas, CA 93905 .......................... 406-757-8752 
tMagnatico Inc., Holtavilla, NY 11742 .................................... 516-654-1166 

MCI Translormer Corporation, Babylon, NY 11704 ...................... 516-58H1510 
t MTE Corp., Menomonee Falls, WI 53051 ................................ 414-253-8200 

MuHiComp., Inc., Beaverton, OR 97006 . .. .. . .. .. .. . .. . . . .. .. .. .. .. .. .. .. 503-628-4200 
tNeshaminy Translormer Corp, Furlong, PA18925 ...................... 215-794-7411 
t Northlake Engineering, Inc., Antioch, IL 60002 ..................•........ 708-395-5710 
t Osborne Translormer, Detroi~ MI 48203 ................................ 313-468-9410 
§ Pacific Coil Co., Inductor Supp., Inc., Bakersfield, CA 93305-5495 ......... 805-323-7714; 

800-332-COIL 
t Parker McCrory Mfg. Co., Kansas City. MO 64108 ................... , ... 816-221-2000 

Polyphase Instrument, Ft Washington, PA·19034 ...... 215-643-6950 
Precision Components, Inc., Addison,lL 60101 .......................... 312-543-6400 
Pram Magnetics, Inc., McHenry, IL 60050 ............................... 815-365-2700 

t PTC Transformers, Bordentown, NJ 08505 ............................. 609-296-8200 
Radio Television Products Corp, Douglas, J>;Z 85607 ................... 602,364-4438 

§ Relay Specialties, Oakland, NJ 07436 . . .. .. . .. .. .. . .. . . .. . .. .. .. .. . . . . .. 201-337-1000 
RcdaleTechnicai Sales Inc., Islip, NY 11751 ............................ 516-277-5454 
Shokai Far East Ltd., Peekskill, NY 10566 ..... , .......................... 914-736-3500 

tSigma Electronics Inc., Houston, TX 77099 .............. 713-933-4700;800-874-7121 
t Sigmspower, Inc., Garson, CA 90746 . . .. . . .. . . . . .. . . .. .. .. .. . .. .. . .. .... 213-32-Sigma 

§t Skyway Magnetics, Warner Springs, CA 92088 ............ " . .. . . . .. . . ... ·619-782-3342 
Staco Transpower, Components Corp. of America, Mt Carmel, IL 628~3 

t Stangenes Industrias, Inc., Palo Mo, CA 94303 ....................... .. 
Taco Corp., Winnisquam, NH 03289 .................................. .. 
Texas Translormer Corp., Plano, TX 75086 ....................... : .•..• 

616-262-5555 
415-493-0814 
603-524-1998 
214-424-1581 

PRODUCT INDEX & DIRECTORY 
§t Thordarson Meissner, Components Corp. oI"Amer, Mt cannel, IL 62863 

§Todd Systems, Inc., Yonkers, NY 10701 ..•.....•.....•.....•........... 
tTorwlco Elctrns. Inc., I.aI<ewood, NJ 08701 ............................ .. 
t Trans American Transformer, E. Setauket, NY 11733 .................. . 
t Voltampere Corp., Lynbrook, NY 11563 ...•..........•...•..•........... 
§ Zambre Co., Inc., Mountain View, CA 94043 ........................... .. 

Transformers, Flyback-S600 

618-262-5121 
914-963-3400 
908-364-1800 
516-928-0782 
516-887-9443 
415-966-9176 

t Automatic Coil Corp., A OSG Company, MIami, FL 33147,305-696-6660 •••••• 
Ao2174 

Bel Fuse, Jereey City, NJ 07302, 201-432~63........................ A~2178 
t Communication Coil Inc., Chlcsgo, IL 60634, 312-637-1333 •••••• • • • • • • •. A'219O 

Cramer CoIl & Transformer Co., Inc., Saukville, WI 53080, 
414-284-&425;414-377-7040 •• :.................................... A'2191 

Dynage/Power & Magnetics, Division Of Oakleaf, Inc." canistota, SO 57012, 
605-296-3462/3487 .. .. • . .. • .. .. • • . .. .. • .. • • • .. • .. . .. • .. .. .. • .. ... Ao2202 

t Femwood Transformer Co., Transiator Devices Inc:, Belvidere, NJ 07823, 
908-475-3207 .................................................... A'2227 

t Magnacomp, Inc., Pickens, SC 29671, 803-678-4700 ••••••••••••••••••• Ao2252 
Magnelab, Boulder, CO 80301-4696, 303-442-6700 •••••••••••.•••.•••• A'2253 

t Magnatlco Inc., HaHsville, NY 11742, 516-654-1166 ••••••••• ,..... Ao2264-2266 
t Pico ElectroniCS, Inc., ML Vernon, NY 10552, 914-699-5514;800-431-1064 

................................................................. A'2333 
APX·Ars!an Products, Hicksville, NY 11801 ............................. 516-433-1313 

t Atlas Engineering Corp., Dorchester, MA 02121 ......................... 617-445-7100 
t Beckman Industrial Corp, Affiliate 01 Emerson Electric Co, Fullerton, CA 92635 

•................•...............•.....................•...•........... 714-447-2300 
Berkshire Translormer Corp., Kent, CT 06757 ..•.....•..•............... 203-927-3541 

t B. G. Laboratories, Inc., Binghamton, NY 13904 •.....•..•............... 807-722-2376 
Cedi Semiconductor, Kenilworth, NJ 07033 ............•.........•...•.. 201-298-0400 
Custom Coils Inc, Alcester, SD 57001 .................................. 605-934-2460 

t DeKa Products Corporation, Fremon~ CA 94538 ........................ 415-770-0660 
t De Young Mig., Inc, Kirkland, WA 98034 ....... .. .. . .... .. .. .. .. . .. . .. .. 206-823-4798 

Electronaties, Inc., Everett, WA 98204 ................................... 206-355-1855 
LH. Frost Limilecl, Oakvllle,Ont, CANADA L6H 2R4 ..................... 416-644-6681 
GC Iniemationallnc, Richardson, TX 75085-1198 ......•............... 214-234-3240 

tHisonic, Inc., Olathe KS 66061 ......................................... 913-782-0012 
t Lenco EIctrns, Inc., McHenry, IL 60050 . . . .. .. . . .. • . . . .. . . . .. . . . . . .. . .. .. 815-344-2900 

LEPCO/Leonard Elec. Prods., Brownsville, TX 78521 ................... 512-546-1625 
§ Magnetek Triad. Huntington, IN 46750 .................................. 219-356-7100 
t MTE Corp., Menomonee Falls, WI 53061 ................................ 414-253-8200 

MuItiComp., Inc, Beaverton, OR 97006 . . . .. .. . .. .. .. .. .. . . .. . .. . . . .. . ... 503-626-4200 
Multi Products International, West Paterson, NJ 07424 .................. 201-89(}-1344 

§ Murata Erie North America, Inc., Smyrna, GA 30080 . • . . • • . . . . . . . . . . . . . .. 404-436-1300 
§ Murata Manufecturing Co, Ltd., Nageoka·Kyo-Shi Kyoto, JAPAN 617 ... 075-951-9111 

Nedap N.V, Groenlo, HOllAND 7140 AA ..... ......... ........ ..... +31-5440-71111 
tNeshaminy TransiormerCorp., Furlong, PA 18925 ...................... 215-794-7411 
t Penn-Tran Corp.,Sub. 01 Spectrum Elctrns.lnc, Wingate, PA 16880 ..... 814-355-1521 

Philips Components Disc;rete Products Division, A North American Philips Company, 
Riviera Beach, FL 33404 ............................................. 407-881-3200 

Philips Components Discrete Products Div., A North American Philips Co, Disc;rete 
Semiconductor Group, Slatersville, RI 02876-2078 ...........•......• 401-762-3800 

t Polyphase Instrumen~ Fl Washington, PA 19034 ..•......•..•.......... 215-843-8950 
Potrans Intemationallnc., Potrans Electrical Corp., Lid., Irvine, CA 92714 

....................................................................... 714-975-1222 
t Power Magna-Tech Corporation, Perth Amboy, NJ 08861 ..........•...• 908-826-4700 
t Precision Power Systems, Longmont CO 80501 .......•...............• 303-443-6250 
t Preferred Electronics, Inc., Westfield, MA 01086 ........ 413-566-2301 ;1-600-553-6374 
t PTC Translormers, Bordentown, NJ 08505 ........•..............•..... 609-298-8200 

Radio Television Products cOrp., Douglas, J>;Z 85607 ................... 602-364-4438 
Shokai Far East Ltd., Peekskill NY 10566 ... . .. .. . . . .. .. . .. . .. .. .. . . . ... 914-736-3500 

tSigmspower, Inc., Garson, CA 90746................ .................... 213-32-8igma· 
§t Skyway Magneties, Warner Springs, CA 92088 . . . . . . . . . . . . . . . . . . . . . . . . .. 619-782-3342 

Texas Transformer Corp., Plano, TX 75086 ............................. 214-424-1581 
t Trans American Transformer, E. Setauket, NY 11733 ................... 516-928-0762 

Vernitron Corp, Passive Camps. Group, Sl Petersburg, FL 33743 .....•. 813-347-2181 
# Video Display Corp., Tucker, GA 30084 .........•.•....... 404-936-2060,800241,5005 

§t Vitec Electronics Corp., Visalia, CA 93291 ............................... 209-651-1535 
§ Zambre Co, Inc, Mountain View, CA 94043 ............................. 415-966-9176 

Transformers, Foil Wound - See Coils, Foil Wound (Vol. A) 

Transformers,400 Hz-5600 
t Abbott Technologies, Inc, Transformer Division, Sun Valley, CA 91352, 

818-504-0644;1-600-367-6200;818-641-3630 •••••••••••••••••.•.•••• A'2134 
Albar, Inc., Lynnwood, WA 99036, 206-771-4006;800-622·5227 ••.•••••• A'2152 
Amecon, Inc., Anaheim, CA 92805, 714-634-2220;600-392-2292 . • •• A'2158,2161 
Avel·Undberg Inc., New Milford, CT 06776,203-355-4711 ••••••••• A'2176-2177 
Bey Electric,lnc., Uncoln Park, NJ 07035, 201-694-5000 ••••••••••••••• Ao2182 
Chloride Electro Natworks, Chloride Power Electronics, Inc., Caledonia, NY 

14423, 716-538-4421 ............................................. A'2189 
t Communication CoIl Inc., Chicago, IL 60634, 312-637-1333 ••••••••••••• A'219O 
t Del Elctrns. Corp., ML Vemon, NY ·10550, 914-699-2000 • • • • • • • . • • • • • • •• Ao2200 

§t Electromech, Inc., Kearny, NJ 07032, 201-997-0950 ., ••••••••••••. A·2208-2209 
t EWC, Inc., Englishtown, NJ 07726, 908-446-3110 •• A·2212-2213,2222,2224-2225 
t Fernwood Transformer Co., Transistor Devices Inc., Belvidere, NJ 07823, 

908-475-3207 .................................................... A'2227 
t Hisonic, Inc., Olathe, KS 66061, 913-782-0012 •••• _................... Ao2234 

JM Transformer Co., Inc., Farmingdale, NY 11735, 516-293-0475 •••••••• A'2242 
t l.enco Elctrns., inc., McHenry, IL 60050, 815-344-2900 ••••••••••••••••• A'2250 
t Magnacomp, Inc., Pickens, SC 29671, 803-878-4700 ••••••••••••••••••• A'2252 

Magnalab, Boulder, CO 80301-4696, 303-442-6700 •••••••••••••••••••• A'2253 
Magnatak Triad, Huntington, IN 46750, 219-356-7100 ••••••••••••• Ao2259;2283 

t Magnatico Inc., Holtsville, NY 11742, 516-654-1166 •••••••••••••••••••• A'2264 
Mel Transformer Corporation, Babylon, NY 11704, 516-587-0510 .••••••• A'2276 

§-Proouct sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 
§t Mlcrotran Co. Inc., Valley Stream, NY 11582, 516-581-6050 •••••.•. A02287-2288 

Mitchell Electronlca Corp., Mt. Vernon, NY 10552, 914-699-3800 •••••••• A02306 
t NWL Tranelonnera, Bordentown, NJ 08505, 609-298-7300 ••..•••. A02314-2315 

Ohio Samllronlca, Inc., Columbus, OH 43212, 614-4116-9561 ••••••.••••. 801938 
Para-Una Translonner Co., Inc., Alhambra, CA 91803, 818-281-0222 •••• A02317 

t PCA Electronics, Sapulvada, CA 91343, 818-892-0761 ••••••••••••••••• A02320 
PC Translonner Corp., West Babylon, NY 11704, 516-491-3300 ..•••.•.• Ao2330 

t Plco Electronfca. Inc., Mt. Vernon. NY 10552, 914-899-5514;800-431-1064 
................................................................. A02333 

Pfllron, Downavlew, Ont, CAN M3J 2N5, 416-667-9914 ••••••••••• A-2368-2369 
t Power Magna-Tech CorporatIon, Perth Amboy, NJ 08861, 908-826-4700 ••••.• 

A-2371 
Pram Magnetlca, Inc.. McHenry, IL 60050, 815-385-2700 •••••.••.•. Ao2375-23n 

t Slgnaf Translonner Co.. Inc •• Insllco Corporation, Inwood. NY 11696. 
516-239-57n .................................................... A02392 

§ Stancor. Whit .... Rodgers. Logansport. IN 46947, 219-722-2244 ••••• Ao2414-2419 
Talama EleCtronic, Inc., Saini James, PlIO 65559, 314-265-5500 

· ...................................................... A0 2422.2424-2426 
§ Tamura Corporation of America, Carson. CA 90746-3518. 213-638-1790 •.••.• 

Ao2427 
T018lco. Inc •• Irvington, NJ 07111, 201-374-8641 •••.•••••.•.•.••.•.••• A-1278 

t Toroid Corp. of Marylend, Salisbury. MD 21801. 301-1160-0300 •.•••••••• Ao2442 
tTorotel Prods. Inc •• Grandview. MO 64030-3199. 816-761-6314 

• • • • • • • • • • • . • . • . • • . • . • • • • • • • • . • • • • • • . • • • • . • . • • • • • • . • . • . Ao2448-2449.2451 
Tortran Inc., Bridgeport, CT 06608. 203-36Hil88 .••• • • • • • • • • • . • . . • • • •• Ao2447 

tTransfonnerTechnologIaB.lnc., Mt. Vernon. NY 10550. 914-668-1600 •.• A02453 
Ulveco. Inc •• Houston, TX no42. 1-800-527-7042 ••.••••••.•••.••. A-2454-2457 
Vernltron Corp.. Paaalve Comps. Group, St Petersburg, FL 33743, 813-347-2181 

................................................................. Ao2458 
Abacus Controls Inc. Somerville, NJ 08876 ............................. 908-526-6010 
Acme Electric Corporation. Cuba, NY 14721 ............................ 716-966-2400 
Acme Transformer. Acme Electric Corporation, lumberton, NC 25358 . .. 919-738-1121 
Aciown-Electroeoil.lnc. Spring Grove, IL 60081 ......................... 815-675-6641 

t American Monarch, Minneapolis, MN 55421 ............................ 612-788-9161 
.Andover. Inc., Lafayelle. IN 47904 ....................................... 317-447-1157 
Astrosystems, Lake Success. NY 11042 ................................ 516-328-1600 

t Alles Engineering Corp. Dorchester, MA 02121 ......................... 617-445-7100 
Automatic Coil Corp. A DSG Company, Miami, FL 33147 ............... 305-696-6660 

t Axel Electronics, Inc., ,Jamaica, NY 11418 ............................... 718-291-3900 
§t Aydin Corporation (West), San Jose. CA 95119-1371 ................... 408-629-1100 

Basler Elec., Electronic Product Group, Highland, IL 62249 ............... 616-654-2341; 
800-645-2074 

Berkshire Transformer Corp., Ken~ CT 06757 ........................... 203-927-3541 
taG. Leboratories, Inc. Binghomlon, NV 13904 ......................... 607-722-2376 

Bicron Electronics, Canaan, CT 06018 .................................. 203-824-5125 
Cuatom Coils Inc., Alcester. SO 57001 .................................. 605-934-2460 

t Cypress Magnetics, Inc., Rancho Cucamonga. CA 91730 ............... 714-967-3570 
§ Dale Ele"tronics, Inc, Yankton Div. Yankton, SO 57078-0180 ........... 605-665-9301 
t De Young Mig., Inc., Kirkland, WA 98034 . . . .. . . . . . . . . . .. .. . . . . . . . . . . . . .. 206-823-4798 

Dynage/Power & Magnetics, Division Of Oakleal. Inc. Canistota, SO 57012 
· . . . . . . . . . .. . . .. . .. . . . .. . . . . . . . .. . . . . . .. .. . . . . . .. . . . . . . .. . . . . .. .. 605-296-3462/3487 

Electronetics.lnc., Everell, WA 98204 ................................... 208-355-1855 
t Electronic Transformer Corp. Totowa, NJ 07511 ..•..................... 201-942-2222 

Electro-Paci1ic, Goleta, CA 93117 ....................................... 805-964-0751 
tElnetic Electronics, 1nc.:Pleni Locations, Gardena, CA 90247 ............ 213-515-1546 

Ensign Corp., Burr Ridge, IL 60521 ...................................... 708-325-9343 
Epco Products Inc. WAlikil~ NY 12569 .................................. 914-895-2033 

t Freed Transformer Co. Inc., Electronic Transformer Corp., Totowa, NJ 07511 
........................ "=.-c"'~c-.'O'c.-,-;c.'O, ................... 20~" 

LH. Frost limited, Oakvllle,Ont, CANADA l6H 2R4 ..................... 416-844-6681 
GAR Enterprises dba KGS Electronics, Pasadena, CA 91100 ........... 818-798-0785 
Gevagan Electronics, Danbury. CT 08810 .. : ............................ 203-748-5245 
GC Intemalionallnc., Richardscn, TX 75085-1198 ...................... 214-234-3240 
Grand Transformers, Inc., Grand Haven. M149417 ...................... 616-842-5430 

t Hadley. Robert M. Co., Inc., Los Angeles, CA 90037 ................. ,... 213-234-9091 
§ Hammond Manufecturing Co, Buffalo, NY 14225 ....................... 718-894-5710 

Hitran Corpcra~on. Flemington. NJ 06822-9943 . . . . . . . . . . . . . . . . . . . . • . . • . 908-782-5525 
§t J8 Electronic Transformers, Chicago, Il 60647 ....................•.... 312-342-0060 

Jerome Industries Corp., Elizabeth. NJ 07201 ................•..•..•.... 908-353-5700 
KGS Electronics, Inc, Pasadena, CA 91103 ............................. 818-798-0768 
Mag-Con, St Paul. MN 55113 ........................................... 612-633-8620 

t Magnetic Circuit Elements, Salinas, CA 93905 ..................•....... 408-757-8752 
t Mll Industries, Inc., Apalachin, NY 13732 ... ........................... 607-754-5800 
t MTE Corp. Menomonee Falls, WI 53051 ................................ 414-253-6200 

MuniComp. Inc., Beaverton, OR 97006 . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 503-826-4200 
Nedap N.V, Groenlo. HOLLAND 7140 AA ........................... + 31-5440-71111 

t Neshaminy Transformer Corp.. Furlong, PA 18925 ...................... 215-794-7411 
t Northlake Engineering, Inc., Antioch, IL 60002 •.......................... 708-395-5710 

Oram High Voltage, Dayton, TX 77535 .. .. .. .. .. . .. .. .. .. .. . .. .. .. .. .... 409-258-5553 
tOsborneTransformer. Detroit, MI 46203 ................................ 313-468-9410 
§ PacifiC Coil Co. Inductor Supp., Inc., Bakersfield, CA 93305-5495 ...•..... 605-323-nI4; 

8OQ-332-COIL 
Pacific Transformer Corp., Anaheim, CA 92807 . . . . . . . . . . . . . . . . . . . . . . .. 1-800-325-0501 

t Performance Controls, Inc., Horsham, PA 19044 ................•..•.... 215-675-6500 
t Perkin-Elmer Corp., EIctm. Prods. Dept, Norwalk, CT 06859-0132 ......• 203-762-4786 
t Polyphase Instrument, Ft Washington. PA 19034 ......................• 215-643-6950 

Polrans Intemalionallnc..PotransElectricaICorp..lld..lrvine.CA 92714 
....................................................................... 714-975-1222 

t PTC Transformers, Bordentown. NJ 08505 ............................. 609-298-8200 
Rodale Technical Sales Inc., IsUp, NY 11751 ............................ 516-277-5454 
Schumacher Elect. Corp., Chicago, IL 60626 ............................ 312'-973-1600 

t Scientific Technologies Inc, Control Components Div, Hayward, CA 94544-7631 
........................................................ 415-471-9717;aoo-221-7060 

t Siena West Power Systems, Las Cruces, NM 88001 ,................... 505-522-6828 
Sigma Electronics Inc., Houston, TX n099 .............. 713-933-4700;S0Q-874-7121 

tSigmapower.lnc., Cerson. CA 90746 .................................... 213-32-Sigma 

Transformers, High Voltage-5600 
§t Skyway Magnetics, Warner Springs, CA 92086 ..•.. :.................... 619-782-3342 
§tStaco Energy Products Co., Dayton, OH 45403 ....................••••. 513-253-1191 

Slaco Transpower, Components Corp. of America. Ml Garme~ IL 62863 

Standard Magnetic Corp. Anaheim, CA 92806 ........................ .. 
§tTechnipower. A Penril Co, Danbury. CT 06813 ........................ . 

Teco Corp. Winnisquam, NH 03289 .................................. .. 
TAXAS TrRnsformAr ('.orp, Plano, TX 75086 
Todd Systems, Inc., Yonkers, NY 10701 .............................. .. 
Tokin Magnetics. Inc., Fremont, CA 94539 ............................. . 
Torad Coil Co., Inc, Wayne, NJ 07470 ................................ .. 

t Tarema U.SA, Inc. Houston, TX n042 ............................... .. 
t T orwicc Elctms. Inc, Lakewood, NJ 08701 ............................ .. 
tTrans American Transformer, E. Setauket, NY 11733 ............•...... 
t Transformer Design, MTE Corporation. Menomonee Falls, WI 53051 .. . 
t Vanguard Electronics Co, Gardena, CA 90246 ........................ .. 
t Voltampere Corp., lynbrook, NY 11563 ................................ . 
t Wirebenders, Inc. Phoenix, AZ 85021-2824 ............................ . 

Xentek, Inc., T aiyo Yuden USA, Inc., Vista, CA 92083 .................. .. 
§ Zambre Co., Inc., Mountain View, CA 94043 ........................... .. 

618-262-5555 
714-630-9751 
203-748-7001 
603-524-1998 
214-424-1581 
914-963-3400 
415-490-7500 
201-1135-6195 
713-977-2500 
908-364-1800 
516-928-0782 
414-253-8200 
213-323-4100 
516-887-9443 
602-861-1856 
619-727-()94O 
415-968-9176 

Transformers, High Voltage (1,000 Volts & Over)-5600 
Albar, Inc •• Lynnwood. WA 98038, 206-nl-4006;800-822-5227 •• , •••• ,. A'2152 
APX-ArBlan Producte, Hicksville. NY 11801. 516-433-1313 ••••••••••••• A'2168 
Blcron Electronics, canaan. CT 06018, 203-824-5125 ••.••••••• ,....... Bol883 

t C & C Jetronic. Inc., Princeton, NJ 08540, 609'-921-8540 •• ,., •• ,."..... Ao2188 
Chloride Electro N_orks. Chloride Power EtectronIca, Inc., caledonia, NY 

14423. 716-538-4421 ." ............................. , ........... , A02189 
t Communication Coil Inc.. Chicago, IL 60634, 312-637-1333 , ••• , • , ••.•• , Ao2190 

Controlled Power Co" Troy. MI48083. 313-528-3700;1-800-521-4792 ,... 002185 
t Cramer Coil & Transformer Co., Inc., Saukville, WI 53080, 

414-2B4-9425;414-3n-7040 ..........• , .•....•. "." ..•.•.• , .. A02192-2193 
§ CR Magnetica. Inc, (Formerly Currant Ring Co., Inc.), Fenton, MO 63026, 

314-343-8518 .... " ............................................ ,. A02194 
Custom Coils Inc., Alce8ler. SO 57001, 605-934-2460 ••••••• ,.......... A02197 

t Del EIc1rns. Corp •• Mt. Varnon. NY 10550, 914-899-2000 ••••••• , • , • • • • •• Ao22QO 
Dynage/Power &. Magnatlca, Division 01 Oaklesl, Inc., canlBlote, SO 57012, 

605-296-3462/3487,., ....•...• " ...... , .... ...... , .. " .•.. ,...... A0 2203 
EWe, Inc., Englishtown, NJ 07726, 908-446-3110 , •• , •• ,., •••••• ,.,.... Ao2219 

t Fernwood Transfonner Co .• Transistor Devlcas Inc., Belvidere. NJ 07823, 
908-475-3207 .......................... " ...................... " Ao2227 

Hipoironicalnc..Brewater. NY 10509. 914-279-8091 , ••••• , ••••• ,. A0 2231-2233 
§ Hltran Corjioratlon. Flemington, NJ 08822-e943, 908-792-5525 • , •••• , " •• A02235 

JM Tranelormer CO., inc.. Farmingdale, NY 11735. 516-293-0475 .,. Ao2242,2244 
t Lenco Elctrns.. Inc., McHenry. IL 60050. 815-344-2900 ••••••••• , •• "... Ao2250 

Magnelab. Boulder. CO 80301-4696.303-442-6700 •.••••• , •••• , ••• ,... Ao2253 
Magnetek Triad, Huntington. IN 46750, 219-356-7100 ••.•.••. "......... Ao 2:1.511 
MCI Transformer Corporation. Babylon. NY 11704. 516-587-0510 ••••••• A02272 

§t Microtran Co. Inc" Valley Stream, NY 11582. 516-561-6050 •••••••• ,.... A02289 
MultlComp., Inc., Beaverton, OR 97006. 503-626-4200 ••••••• ",........ Ao2307 

t NWL Translonners. Bordenlown, NJ 08505, 609-298-7300 •••• ,... A02314-2315 
t Oram High Voltage. Dayton. TX n535, 409-258-5553 •••• , •••• ,........ 001917 
t Pearson Electronics, Inc., Palo Alto, CA 94303, 415-494-6444 •••••.•••• A02332 
t Pica Electronica, Inc., Mi. Vernon, NY 10552. 914-61K1-5514;800-431-1064 

t Spellman High Voltage Elctrns. Corp., Plainview, NY 11803. 5111-349-8686 
002049 

Torelco, Inc., Irvington. NJ 07111, 201-374-8641 .,., ••••••••• ,........ A01278 
.. ~1nc:;'Spring'Grove; 11:'60081 ~-:-:-:-:-:-:~-:-.-... -::-:-:-:. :. . ... 815-675-6641 
tAdvanced Conversion Tech., Middletown. PA 17057 .................... 717-939-2300 

American Magnetics. canerville, IL 62918 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 518-985-4638 
American Monarch, Minneapolis, MN 55421 ............................ 612-788-9161 
Andover, Inc., lafayette, IN 47904 ....................................... 317-447-1157 

t Alias Engineering Corp., Dorchester, MA 02121 ......................... 617-445-7100 
Automatic Coil Corp., A DSG Company, Miami, FL 33147 ............... 305-696-6660 

t Axel Electronics, Inc., Jamaica, NY 11418 ..... . .. . .. .. .. . .. .. .. .. .. .. .. . 716-291-3900 
tAydin Corp., Horsham, PA 19044 ....................................... 215-657-7510 

§t Aydin Corporation (West), San Jose, CA 95119-1371 ................... 408-829-1100 
Berkshire Transformer Corp., Kent, CT 06757 ........................... 203-927-3541 

tB. G. LeboraIones, Inc., Binghamton, NY 13904 ......................... 607-722-2376 
Dale Electronics, Inc., Yankton Div, Yankton. SO 57078-0180 ... ,....... 605-665-9301 
Dormeyer Inds., A. F. Dormeyer MIg. Co., Inc. Chicago. IL 60641 ........ 312-263-4000 
Douglas Randal~ Pawcaluck, CT 06379 ................................ 203-599-2075 
Electro Assemblies Corp., Northbrook, IL 60062-2319 ................... 706-498-6520 
EIec1ronetics, Inc., Everett, WA 98204 ................................... 206-355-1855 

t Electronic Transformer Corp. Totowa, NJ 07511 .........•.............. 201-942-2222 
Electr.,.PacWic, Goleta, CA 93117 ....................................... 805-964-0751 
Elma Engineering, Palo Alto, CA 94300 •........ ,....................... 415-494-7300 

t Elnetic Electronics.lnc.:Pleni Locations, Gardena, CA 90247 ............ 213-515-1546. 
t Freed Transformer Co., Inc., Electronic Transformer Corp., Totowa, NJ 07511 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 201-942-2222 
t Hadley, Robert M. Co., Inc. Los Angeles, CA 90037 ..................... 213-234-9091 
§ Hammond Manufacturing Co., Buffalo, NY 14225 ..•.....•.....•........ 716-894-5710 

High VoHage Systems, Inc., Chappaqua, NY 10514 ..................... 914-236-9057 
t Hisonic, Inc. Olathe, KS 66061 ............ .. .. .. .. .. .. .. .. . .. .. .. .. . ... 913-782-0012 

ISOREG Corp, littleton. MA 01460 ..........•..................•....... 508-486-9483 
Jerome Industries Corp .• Elizabeth, NJ 07201 •.......................... 908-353-5700 
KGS Electronics, Inc., Pasadena, CA 91100 ............................. 818-798-0786 

t Magnecomp, Inc., Pickens, SC 29671 .....................•.....•..•.... 803-876-4700 
t Magnetic CircuH Elements. Salinas, CA 93905 ............•.....• ".,.,. 408-757-8752 
tMagneticc Inc .• Holtsville, NY 11742 .................................... 518-654-1166 
§Micron Industries, Hillside, Il60162 ..................................... 708-547-0900 
tMTE Corp., Menomonee Falls, WI 53051 ........ : ................ "" ... 414-253-8200 

Nedap N.V, Groenlo, HOllAND 7140 AA ........................... +31-5440-71111 
tNeshaminy Transformer Corp., Furlong, PA 18925 .................. " .. 215-794-7411 
t Northlake Engineering, Inc., Antioch, IL 60002 ................... " .... " 708-395-5710 

EEM 1991 i-Product sold through distributors t-Product meets MIL specs <p-Rentals #-ValuB Added ResellBr 



Transformers, High VoHage-5600 (Cont'd) 
Oeco ,Corp., Milwaukie, OR 97222 •...••.•......•.•...••••••••.•.•.••••• 503-659-7932 

tOsbome Transfonner, Detroit, MI48203 .•..••.•••....•.....••.•...•.... 313-468-9410 
t PIIlker McCrory MIg. Co., Kansas CIty, Me 64108 . • . • . • • • • . • • . . . • • . • . . .• 816-221-2000 
tPenn-Tran Corp.,Sub. of Spectrum EIctms.Inc., Wingate, PA 18880 •..•. 81+355-1521 

Phenix Technologies, Accident, Me 21520 ............•.••..•••..•.•.••• 301-746-8118 
t Plastic C8pacit0rs, Inc., Chicago, H.. 60639 .............................. 312-489-2229 
t ~ Instrument, Ft Washington. PA 19034 ••.........•...•..••.•. 215-643-6950 
t Power Magna-Tech Corporation, Perth NrDoy, NJ 08861 ...•••••....... 906-826-4700 

§t Powertron Corp., Sparta, NJ 07871 ..................................... 201·579-5599 
t Precision Power Systems, Longmon1, CO 80501 .•.•.....•...•..•.••.... 303-443-6250 
t Preferred Electronics, Inc., Westfield, MA 01086 •••..... 413-568-2301 ;1-800-553-6374 
t PTC Transfonners, Borden1own, NJ 08505 .....•.•......•....•.•.•...•. 609-296-8200 
§ Reliance Electric Co. Marke1ing Info Cen1er, Cleveland, OH 44117 •....• 800-245-4501 

RQss Engineering Corp., Cempbell, CA 95008 . . .• . . . . . • . . . . . . . . . . . . • . . . • 4OB-3n-4621 
Rutherford Research, Rutherford, NJ 07070............................. 201-933-2091 

§S & H Inds., Hatfield, PA 19440 ......•...•.......•....•.....•....••.•... 215-822-7211 
t Scientific Technologies Inc., Con1rol CoflllOnents Div. Hayward, CA 94544-7831 

. • . • • . . . • . . . . . • . . . . . • . . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . .. 415-471-9717;800-221-7060 
Shokai Far East Ltd., Paekslcil, NY 10566 . . . . . . . . . • . . . . . . . . . . . . . . . . • . . .. 914-736-3500 

tSlgrnapoWel, Inc. Carson. CA 90746 .................................... 213-32-8igma 
Simco Co., Hetfield, PA 19440 ...••...............•...•.•......•....•... 215-822-2171 

§t Skyway Magnotics, Wamer Springs, CA 92086 ... . . . . . . . . • . . . . . . . . . . . . .. 619-782-3342 
§Squara D Co., Palatine, IL 60067 .....•..•...................•.....•..... 708-397-2600 

Standard Magnetic Corp., Anahaim, CA 92806 .......................... 714-630-9751 
t Stangenes Industries, Inc., Palo Alto, CA 94303 ......................... 415-493-0814 
tTechnitro, Philadelphia, PA 19134 ......•...........•...•.•........•... : 215-426-9105 

Texas Transformer Corp., Plano, TX 75086 ..........•.........•........ 214-424-1581 
§ Thordarson Meissner, Components Corp. of Amer., Mt Cerme, IL 62863 

.....•..........•.........•............................•............... 618-262-5121 
Tored Coil Co., Inc. Wayne, NJ 07470 ........•.. , ..•...•.........•..... 201-835-6195 

t Trans American Transformer, E. Setauket, NY 11733 ................... 518-928-0762 
Universal Voltronics Corp, Thermedics 1nc./TharmoElctron Corp., Mt Kisco, NY 10549 

..... , ..................................... , ........................... 914-241-1300 
Valor Eloctronics, San Diego, CA 92121-2245 .......................... 619-455-1471 
VernHron Corp., Passive Camps. Group, St Potersburg, FL 33743 ....... 813-347·2181 

tVoltampere Corp., lynbrook. NY 11583 ................................. 516-887-9443 
§Zambre Co.,lno., Mountain View, CA 94043 ............................. 415-968-9176 

Transformers, Horizontal Sweep-5600 
(lIC internallonal IIIC., R1chw80n, TX 75085-1198, 214-234-3240 •••••••• Aoi201 
MCI Tmnefe""". Corporatlon,Babylon, NV 117114, S16-58N1510 

• • • • • • • • .. .. • • • • • • • • • • .. • • • . • • • • • • • • • • • • • • • • .. • . • • • • • • • A'2266,2272,2276 
Prem Magoolk:ll, Inc., McHenry, iL 60050, 815-385-2700 • • • • • • • • • • • • • • •• A'2383 
Aclown-Elsctrocoil, Inc., Spring Grove, Il60081 ..•..... ,................ 815-675-6641 
Berkshire Transformer Corp., Ken~ CT 06757 ....•...................•.. 203-927-3541 

§ Pacific Coil Co. inductor Supp., Inc.. Bakersfield, CA 83305-5495 ......... 805-323-7714; 
800-332-C01L 

t Penn-Tran Corp.,Sub. 01 Spectrum EIctms. Inc" Wingate, PA 16660 ..... 814-355-1521 

Transformers, Hybrid-5600 
APX-Amtan ProducllA, Hicksville, NY 11801, 516-433-1313 •••••••• "'2168-2169 
Bel FUIl8, Jerny City, NJ 07302, 201-432.0463 .•••••••••••••••••• A'2178,2180 

§ Dele Electronics, Inc., Yankton DiY., Yankton, SO 57078.0180, &05-665-9301 
••••••••••• ; ••••••••••••••••••••••••••••••••••••••••••••••••••••• ,11'2198 

Dynage/Power;' Magnetics, Division Of Oskleaf, Inc" C8niatola, SO 57012, 
805-298-3462/3487 • • • • • • • . • .. • . • . • • . • . • . • . • . • • • • • • . • • • . "°2201-2202,2204 

t Mag_I', Inc., Pickens, SC 29671, 803-878-4700 •••• ;.............. A'2252 
St Mlcrotren Co. Inc., Valley Stream, NY 11582, 516-561-11050 •••••••• A0 2288,2292 

MleIe"m, Inc., WlfOtertown, SO 57201, &05-886-4385 •••••••••••••••••••• Ao2300 
MulllComp., Inc., B8avarion. OR 97006, 503-626-4200 ,................ A'2307 

t North HIlle IE_nics, Glen Cove, NY 11542, 5111-671-5700 ••••••••••• , A'2310 
P".,.-U"" Transfor'mer Co., 1",,-, Alhamllra, CA 91803, 818-281.0222 •••• Ao2317 

t Pica IE_niCS, 100., I.\t. Ifer"""" NY 10552, 914-6119-5514;800-431-1064 
•••••••••••••••• , •••••••••••••••••••••••••••••••••••••••••••••••• Ao2333 

Prem Magnetics, Inc., McHenry, IlllOO50, 815-385-2700................ A-2378 
§ Tamura Corporetlo" of America, carson, CA 90748-3518, 213-636-1780 , ••••• 

A'2427 
§AT&T Microelet.1ronics, Allen1own, PA 18103 .................. 1-800-372-2447;ln can.: 

, 1-800-553-2448 
§tAydin Corporotion (West), San Jose, CA 95119-1371 ................... 406-629-1100 

Berkshire Transformer Corp., Kant, CT06757 ............•..•......•.... 203-927-3541 
t BG Electronics, EPC Corp., Mt Vernon, NY 10550-4430 .•.........•.... 914-664-5591 
t B. G. Laboratorias, Inc., Binghamton, NY 13904 ..........•........•.... , 607-722-2376 

Custom Coils Inc., Alces1er, SD 57001 .............•..................•. 605-934-2460 
DeHa Products Corporation, Fremont, CA 94536 ......•......... , .... ,.. 415-nD-0660 

t De Young MIg.. Inc., Kirkland, WA 96034 ................ ,. . .. .... . .. .. .. 206-823-4798 
Electro Assemblies Corp., NorthbroOk, Il 60062-2319'. . . . . . . . . . • . . . . . . . . 709-498-6520 

t Film Microelectronics Inc., Paabody, MA 01960 .......•................. 508-532-9913 
§ James Electronics, Chicago, IL 8061 B ................................... 312-463-6500 

Oleidron Corp., Signal Technology Corp., Webster, MA 01570 ........... 508-943-7440 
§ Pacific Coli Co., Inductor Supp., Inc. Bakersfield, CA 93305-5495 ......... 805-323-7714; 

800-332-COIL 
PC Transformer Corp., West Babylon, NY 11704 ........•............... 516-491-3300 
Radio Television Products Corp., Douglas, AZ 85607 ................... 602-364-4438 

t Sigma Electronics Inc., Houston, TX 77099 .............. 713-933-4700;600-874-7121 
South Amari~.an Development Corp., Poughkeepsie, NY 12590 ......... 914-452-1305 
Texas Transformer Corp., Plano, TX 75086' ............................. 214-424-1581 
Tokin Magnetics, Inc.. Fremont, CA 94539 .............................. 415-490-7500 

t Werlstone, Inc., Brewster, NY 10509 .................................... 914-279-6187 
, Western Multiplex Corp" Belmont, CA 94002 ....... '" .............. , .... 415-592-8832 

Transformers,IF-5600 
t Automatic Coil Corp., A OSG Company, Miami, FL 33147,305-696-6660 •••••• 

A'2174 
Bel Fuae, J ..... y CIty, NJ 07302, 201-432-0483 •••••••••••••••••••• , • •• A'2178 
Caddell-Buma Mfg., ,..118018, NY 11501-3508, 516-746-2310 •••••••••••• A'1172 

PRODUCT INDEX & DIRECTORY 
CUI Stack Inc., Beaverton, OR 97005, 503-643-4899 ••••••••••••••••••• A.2195 

t Magnecomp, Inc., PIckens, SC 29671, 803-876-4700 ••••••••••••••••••• A'2262 
tMlnl-Clrcults lab., Brooklyn, NY 11235-00II3, 718-934-4&00 ............ A'U53 
t PiCo EIecIronIc&, Inc., lit. Vernon, NY 10552, 914-8911-5514;800-431-1084 

.•..•.•.••.•...••..•..•.••...••••••.••••••.•.••.•.•.••••.•.•••..• A'2333 
tShagyo International Corp., Greet Neck, NY 11021, 51Hfie.0911 ••••••• A'2391 
t American Trans.{)oil Corporation, Richmond HII~ NY 11419-1410".".. 716-441-5207 

§t ANZAC, MI A-coM, Bu~lngton, MA 01803 ............................... 617-273-3333 
APX-Ars1an Products, Hicksville, NY 11801 ,. ,.......................... 516-433-1313 

§Belllnds., J. W. Miller Div. Gardena, CA 90247-1059 ....... ., ........... 213-515-1720 
Berkshire Transformer Corp., Kent, CT 06757 ........................... 203-927-3541 

t Caddell Coil Corp., Middletown Springs, vr 05757 .. ',' . , • . . . • . . • . . . . . • . . 802-235-2019 
tC & C Jetronlc, Inc., Princeton, NJ 08540 .............................. ; 809-921-8540 

Coast CoIl Co., Coast Magnetics, Los Angeles, CA 90016 ............... 213-836-6166 
Coilcrall, Cary, IL 60013 .................... :........................... 708-639-2361 
CoiI-Q Corp., Bronxville, NY 10708 ............................... ,...... 914-337-4775 

tCramer Coil & Transformer Co.,Inc., Saukville, WI 53080 .. 414-284-9425;41+3n-7040 
t DeHa Products Corporation, Fremont, CA 94538 .... ,................... 415-n~ 
t De Young M19, Inc.. Kirkland, WA 99034 .. ..•..•.. . . . .. . .. ..•. . .. .. ..•.. 206-823-4798 

Electro AssembHes Corp. Northbrook, IL 60062-2319 •. ,................ 708-498-6520 
t Frequency Selective Networks, Woodside, NY 113n ... , ... ,........... 716-424-7500 

GC Inlemotionallnc., Richardson, TX 75085-1198 ...................... 214-234-3240 
§ GC-Thorsen, Rockford, IL 61105-1209 .................................. 815-968-9661 

International Microelectronics, Arlington, TX 76003 .......•..•..•. _...... 817-581-2244 
§ Magnatek Triad, Huntington, IN 46750 .................................. 219-356-7100 
tMagnetic CofIllOnent Engineering Co., Culver CIty, CA 90230 ..•.....•.. 213-398-4761 
tMerrimac Industries, West Caldwel( NJ 07008 .......................... 201-575-1300 

MicroSignais Inc., Ll.C, NY 11101 •....... 716-937-7955;718-937-0091;8OO-64B-2252 
tMHchell Electronics Corp., Mt Vernon, NY 10552 ....................... 914-899-3800 

Mouser Electronics, Mansfield, TX 76083 ............................... 800-346-6873 
Multi Products Intsrnalionel, West Paterson, NJ 07424 .................. 201-890-1344 
OIek1ron Corp., Signal Technology Corp., Webster, MA 01570 ..•.....•.. 506-943-7440 
PC Transformer Corp., West BaIlylon, NY 11704 . .. ..•... .. ... .. . .•. . ... 516-491-3300 

t Piconics, Incorporated, Tyngsboro, MA 01879 .............. '." ........• ,. 508-649-7501 
t Polyphase Instrument, Ft Washinglon, PA 19034 .•..• , .•....... ,....... 215-64:H195O 
t Power Magna-Tech Corporation, Perth Amboy, NJ 08861 ..•......•..•.. 906-826-4700 

Radio Television Products Corp., Douglas, AZ 65807 •.....•......•..... 602-364-4438 
Shokai Far East Ltd., Peekskil( NY 10566 ............................... 914-738-3500 
Tete-Tech Corporation, Bozeman, MT 59715 .....•..•.....•....•.•..... 406-588-0291 
Todd Systems, Inc. Yonkers, NY 10701 ................................ 914-963-3400 

§ Toko America, Inc, Mt Prospect" IL 60056 ...........•..........•.•..•.. 7OB-297-()070 
tTorwico Elclrns. Inc., Lakewood, NJ 08701 ;............................. 906-364-1800 
t Trans American Transformer, E Setauket, NY 11733 ....... :........... 516-928-0762 
t Vanguard Electronics Co., Gardena, CA 90248 ........ . .. .. .. .. .. . .. .... 213-323-4100 
tWirebenders, Inc., Phoenix, AZ 85021-2824.: ........................... &02-861-1856 

Transformers, Input-5600 
A1i1ar, Inc., Lynnwood, WA 98036, 206-n1-4006;800-822-5227 •••.••••• A'2152 
Bel Fuse, Jenoey City, NJ 07302, 201-432-0483 •••••••••••••••••••••••• A-2178 

t Elicron ElectroniCS, canaan, CT06018, 203-824-5125 ••••••••••••••.••• A'2186 
tC" C Jetronic, Inc., Princeton, NJ 08540, 609-921-8540 ••••••••••••••• "'2198 
t Communication Coil Inc., Chicago, IL 50634, 312-837-1333 •••• • • • • • • • •• A'2190 
t EWC, Inc., Englishtown, NJ 07726, 998-446-3110 • • • • • • • • • • • • • • • • • • • • •• A'2212 

JM Transformer Co., Inc., Fanningdale, NY 11735, 516-293-0475 •••••••• A'2242 
Magnelab, Boulder, CO &0301-4696,303-442-6700 •••••••••••••••••••• A'2253 

§t Microlnln Co. Inc., Valley Stream, NY 11582, 516-561-6050 ••••••••••••• Ao2297 
Midcom, Inc., Watertown, SO 57201, 605-1186-4385 •••••••••••••••••••• A'2300 

t NWL Tranilfonnera, Bordentown, NJ 08505, &09-298-7300 •••.•••• Ao2314-2315 
Para-Une Transformer Co., Inc., Alhambra, CA 91803, 818-281.0222 •••• A-2317 
PC Tranilfonner Corp., West. Babylon, NY 11704, 516-491-3300 •••• A'2328,2331 

t Pico Electronics, Inc., Mt. Vernon, NY 10552, 914-699-5514;800-431-1064 
,' ........ , ••.•............•..•...•.•....•......•.•...•....••••... Ao2333 

§ Tamura Corpora1ion of America, 'Carson, CA 90746-3618, 213-638-1780 •••••• 
A'2427 

t Torotel Prod$. Inc., Grandview, MO 64030-3199, 816-761-8314 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A'2448,2450-2451 

Actown-Electrocoi~ Inc.. Spring Grove, IL 60081 ........ ,................ 815-675-6641 
American Magnetics, Carterville, Il62918 ......... ,..................... 618-985-4838 
Basler EIec., Electronic Product Group, Highland, II. 82249 ...•..•......•. 618-654-2341; 

800-645-2074 
Berkshire Transformer Corp., Kent, CT 06757 ..........•.....•....... ,.. 203-827-3541 

§Bogen Communicatlons,lnc. Sound Prods., Ramsey, NJ 07446 ......... 201-934-8500 
tBourns Instruments InC., Riverside, CA 92507 .......... : ................ 714-781-5146 
tCaddell Coil Corp., Middletown Springs, vr 05757 .......•.........•..•. 802-235-2019 

Charles lnels. Ltd., Charles Center, Roling Meadows, IL 60008 .....•..•. 708-806-8300 
tCoast Coil Co., Coast Magnetics, Los Angeles, CA 90016 •. , ....•....... 213-936-6168 
tCoiI-Q Corp., Bronxville, NY 10708...................................... 914-337-4775 
tComponenl Specialties Corp., T9nllIe CIty, CA 91780 ...• , .. ,........... 213-263-0015 

Computer Power Inc., High Bridge, NJ 08B29 ............ 906-638-6000;800-526-5086 
Custom Bobbin Windings, A & K Corporation, Zanesville, OH 43702-2369 

........................•....... , ........•.•..•. , •.....•.............•. 614-452-6973 
Custom Coils Inc., Alcester, SD 57001 .................................. 605-934-2460 

§OaIe Electronics, Inc, Yankton Div. Yankton, SO 57078-0180 ........... 805-865-9301 
tOai Elclms. Corp., Mt Vemon, NY 10550 ................................ 914-899-2000 
t De Young M19, Inc.. Kirkland, WA 98034 .; .•.........•......•. , •. ,...... 206-823-4798 
tDietz Design,Inc., Befton, Me 64012 .................................... 816-331-4911 

Dynaga/Power & Magnetics, Division Of Oakleaf, Inc., canisto1a, SD 57012 
.......... , ............•...•.....•.....•.........•.....•..•. , .. " 605-296-3482/3467 

Electro Assemblies Corp., Northbt"ook, IL 60062-2319 ..••..........•..•. 706-498-6520 
§t Electromech. inc. Keamy, NJ 07032 ....•...•.••.••. ,................... 201-997-0950 

Electronotics, Inc., Everett, WA 98204 ...•.••..•.. ,...................... 206-355-1855 
t Electronic Transformer Corp., To1owa, NJ 07511 ,....................... 201-842-2222 
t Elnotie Electronics, 1nc.:PlanllocatIons, Gardena, CA 90247 ............ 213-515-1546 
t Freed Transfonner Co., Inc., Electronic Transfonner Corp., Totowa, NJ 07511 

...................................... , .. .. . . • . • • . . .. • • .. .. . . .. . .. . .. . . 201-942-2222 
LH. Frost Umiled, Oakvllle,Ont, CANADA L6H 2R4 ., ..•.•.....•...•.•... 416-844-8661 

§-Product sold through distributors t-Product meets MIL specs <p-Rentals #I-Value AcIcIed Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY Transformers, Interface & Coupling-5600 
~~-- -----~-----~~---r-- ~- -- - -~ -~-- ~-~--~- ~-~~ - -----~~ 

Gavagan Elactronics. Danbury, CT 06810 ......... . 203-748-5248 Andover, Inc., Lafayette, IN 47904 ................................ 317-447-1157 
GC Inlemational Inc., Richardson. TX 75085-1198 . 
Grand Transformers. Inc., Grand Haven. MI 49417 . 

214-234-3240 Automatic Coil Corp, A DSG Company, Miami, FL 33147 ..•............ 305-696-6660 
1,16-842-5430 Berkshire Transformer Corp., Ken~ CT 06757 ........................... 203-927 .. 3541 

§ Hammond Manufacturing (',0., Buffalo, NY 1422fi 716-894-S710 Fley Electric, Inc., Lincoln Park, N.J 07035 ...................... ~ ........ 201-694-5000 
t Hisonic. Inc .• Olathe, KS 66061 . . . . .. ... . . " ........ . 913~·782-0012 t fIG Electronics, EPC Corp, Mt Vernon, NY 10550-4430 ................ 914-664-5591 

Hitran Corporation. Flemington. NJ 08822-9943 .......... . 908-782-5525 t B. G. Laboratories Inc., Binghamton, NY 13904 ......................... 607-722-2376 
§ James Electronics, Chicago, IL 6061 a ................ . 312··463-6500 tOOurns instruments Inc., Riverside, CA 92507 ........................... 714-781-5148 

§t ,IB Electronic Transformers, Chicago. il60647 ,. ~ .... . 312·342-0080 tCoasl Coil Co .. Coast Ma'lnetics, Los AO\leles. CA 90016 .............. ~ 213-936-61R1l 
Jerome Industries Corp., Elizabeth, NJ 07201 .. ~ ...... . 908-353-5700 t Component SpeciaHies ('Alrp., Temple City, CA 91780................... 213-283-0015 

t Lenco Elctrn8-, Inc., McHenry. IL 60050 ................ . BI5-344-2900 tCramer Coil & Transformer Co., Inc., Saukville, WI 53080 .. 414-284-9425;414-377-7040 
Mag-Con. St Paul. MN 55113 ....... , .............. . 612-633-8820 Crompton Modulec. Manchester, Nfl 03103 ............. 603-669-5121;800-M8ERS-l 

t Magnecomp. Inc, Pickens, SC 29671 ................ . 803-878·4700 Custom Bobbin Windings, A & K Corporation, Zanesville, OH 43702-2369 
§ Magne/Elk Trie.d. Huntington. IN 46750 . 219-356·7100 ..................................... 614-452-6973 
t Magnetic Circu~ Elements, Salinas, CA 93905 ..... . 408-757-·87,52 Custom Coils Inc, Alcester. SO 57001 .................................. 605-934-2460 
"t Magnelico Inc.. Honsville, I\IV 11742 ..... . 516-654-1166 §Dale Electronics, Inc .• Yankton Div .. Yankton. SD 57078-0160 ........... 605-665-9301 
t MTE C',orp., Menomonee Falls, WI 53051 .......... . 414-253-8200 tDeI EIClms. Corp .• Mt Vernon. NY 10550 ... ~ ................... " ....... 914-699-2000 

MuHiComp. Inc.. Bea.ertan. OR 97006 ........... " ... . 503-626-4200 I t De Young Mfg.. inc., Kirkland. WA 980..14 .................. . . . . . . . . • . .. .. 206-823-4798 
t Nashaminy Transformer COlp-, Furlong. PA 13925 . 2~15-794-7411 t Dietz Design, Inc., BeKon. Me 64012. ...... ............................. 816-331-4911 
t Northlake Engineering, Inc.. Antioch. Il 60002 ..... . 708-395-5710 Dormeyer Inds., A F. Dormeyer Mfg. (',0., Inc .• Chicago.ll60641 ........ 312-283-4000 

Deco Corp., Milwaukie. OR 97222 503-659-7932 Elactro Assemblies Corp, Northbrook,ll60062-2319 ................... 708-498-6520 
§ Pacific Coil Co .• Inductor Supp., Inc .• 8a~e"'lielct. CA 93305-54% 805-323-7714; § Electromatic Controls Corp..l-!olfman Estates, It 60195-2(!10 ........... 708-8B2·~5757 

aQO--332-COll EIe<.1ronetics.lnc .• Everett, WA 98204 ................................... 206-355-1855 
t Parker McCrory Mfg. Co., Kansas City. MO 64·IOS. . ............ . 816-221-2000 Electronic Coil Corp., Bloomfield, CT 06002 .................. ....... .. 203-243-5233 
t Perkin-Elmer Corp., Elctrn. Prods. Dept, Norwalk, CT 06659-0132 203-762-4786 t Electronic Translormer Corp, Totowa, NJ 07511 ................ ~ ~...... 201-942-2222 
t PolyphRSe Instrument Ft Washinglon. PA 19034 ........ . 215-643-6950 t Elnetic Electronics. 1nc.:Plant locations, Gardena, CA 90247 ............ 213-515-1546 

Potrans International Inc, Polrar,s Electrical Corp., Ltd.. Irvine. CA 92714 

t Power Magna-Tech Corporation, Perth Amboy. NJ 08861 
t Precision Power Systems, longmont CO 80501 . 

Prem Magnetics, Inc, McHenry. IL 60050 .............. . 
t PTC Transformers. Borden'own, i\IJ 08505 

Redio Television Products Corp .• Douglas. /liZ 85607 ..... 
Schott Corp., Wayzata, MN 55391 ................ . 

§ SA~com, Inc" Henderson, NV 89015·-42.49 ..... . 
Shokai Far East Ltd. Peekskill. NY 105(,,6. ~ 

t Sigma Electronics Inc, Houslon. Tl( 7708!! 
t Sigmapower. Inc.. Carson. CA 90746 ..... " 

714-975-1 ~22 
908-826-4700 
303··44-1-6250 
815-385-2700 
509--298-8200 
602-364-4438 
612-475-1173 
702-565-:3400 
914-7:16-·3500 

713-983-47()Q;SQO--874-7121 

South American Deve!opment C'.lJrp., iPoughr:{E'ep.sie, 1\1''1' 12590 ... 
Staoo Transpower, CompOnent!:> Corp. of t\mefijc:e, f,.ft.. -Cm !"l'!9l, lL B.2R68 

;lI3-32-Sigma 
r'14-4E,2··~1305 

. . . . . . . . . . .. . . . . . . . . . . . .. ... .......................... 618-262-5555 
Tela-Tech Corporation, Bozeman, MY 59715 ........................... 406-586-0291 
Texas Transiormer Corp., Plano, TIt 75086 .. ,." .. , " ............. 214-424·1581 

§t Thordarson Meissner, Components Corp. 01 Amer.. Mt Carmol, IL 6:?S6:!. 

Torsma U.SA, Inc., Houston, TX 77042 ......... . 
tTolWico Elclms.lnc., Lakewood, NJ 00701 ...... , ... . 
tTrans American Trmsformer, E. Setauket lilY 11733 ... 
§ Vitae Electronics Corp., Visalia, CA 932~)"i 

Transformers, Instrument-56l.1Q 

618-262-512·1 
"113-977-2500 
908-364-1800 

. .. 516--92?r076.2 

t Abboll Technologies, Inc, Transfor",,,, Division, $,," 1I"II"y, CA 91352, 
e18-50HI644;1·800··3!l·1·e200;1l1a,~a"1-3!l3O •.•••• ,."" •... "....... "'·21341 

Advanced Components Irlds., Inc., Spitznagel GmbH, Torrance, CA 90501, 
213-32Il-0000;311l-32!I-(JOSQ •••... , ••••• , .•.•. ,......... . •. ,.. '\'2'150-2151 

Amocon, Inc., Anaheim, CA 92805, 714-634-2220;900 .. 392··2292 
•. , •• ,' •••• ", ••••.••. _ .• ' .".", •••. ,." ••• ,." •••••. " •.• ,.. J\'2·t59,~"l62·2165 

§t ilIi"",,," ElectroniCS, Can .... n, reT 00018, 203-824-5125 ", ..... "."....... A·2186 
C.lex MIg. Co., Inc., Plea .... nt Hill, CA 9~523, 5·'0-932-31111 .. , ..•..• ,... 0·1646 

t C .. C Jelronic, IIIC., Prlncel""" NJ 085411, 609-921-6540 •.•.•.•.•• , ..•.• ~ ,(\02188 
t Communication Coil Inc" Chicago, iL 60634, 312-637-1333 ." ••.•.•• .•.• 1"2190 
§ CR Magnelk:s, hc. (Formerly Curren! fli"!! Co., 1"".1, Fenton, 11'1063026, 

314-343-8518 ................ . .. , .... , .. " •.•....... , ... ,....... 1'0 2194 
§t Eleclromech, inc., Kearny, NJ071l32, 2ijH19H1950 ..•.••••••••.• 1\0 2208-2209 

EWe, Inc., Englishtown, IIIJ 07726, 908-446-31'10 •••.••.••••••• , . . • . • • • /1,02212 
Flex-Core DiY., l'/Io,lan & A""ocs., Inc., Worthington, OH 43235, 614-1189-6152 

..•• , .• , .................. " ......... , .......... , ................. Ao2228 
LEM U,S.A., Inc., Milwaukee, WI 53218, 414-353-0711 '.' _... . ..•.•..••• D01289 

t Magnecomp, Inc., Pickens, 5C 29671, 803-678-4700 •••••.••.•.•.••• ,.. 11.0 2252 
Magnelilb, Boulder, eo 80301-4886,303-442-6700 •.••.•••..•.•.• A02253,2257 
MCI Transformer Corporation, Babylon, NY 11704, 516-887-0510 .•• 1'0 2271,2276 

§t Mlcrotran Co. Inc., Valley Stmarn, NY 11582, 518-561-6050 
, ............................ ,..... ••••• ...... 11.0 2281-2284,2288-2289,2283 

Midcom, Inc., Watertown, SD 51201, &O!HI86-4385 • • •...•.•• " •.. ,.... 11.02300 
Mitchell E!eclronics Co.p., Mt. '!Iernon, NY 10552, 914-699-380(1 •....... "'°2306 

t NWL Transformers, Bordentown, NJ 08505, 609-298-7300 •.•..•. , /1,·2314-2315 
Ohl., SemllJonic9, Inc., Columbus, OH 43212, 614-485-95111 .••.•. , •••• ' 11·1938 
Para-Line Transforme, Co., Inc" Alhambra, CA 91803, 818-281-0222 •••• .11·2317 
PC Transformer Corp., West Babylon, NY 11704, 516-491-3301l 

_ ............ , ...... , , . , .... , ... , ...•... , ......• , . . . . .. '/\'2324,2328-2329 
t Pearson ElectroniCS, Inc., Palo Alto, CA 94303, 415-494-6444 •.••••..•• "'·2332 
t PICD Electronics, Inc., MI. Vernon, NY 10552, 914-699-5514;800-4:11-1064 

.... , ...• ,., ..•. , ..... , .......... , ..... ;".,., ......•....•. , •.... A·2333 
Plitron, Downsvlew, Ont, CAN M3J 21'15, 416-667-9914 ".,.,., •• , ""02368-2359 

§t RCD Components, Inc., Manchester, NH 03109; 603-689-11054 •••• ,..... 11.'1254 
Talema ElectroniC, Inc., Saint James, MO 65559, 314-265-5500 .,.. "'02422-2423 

§ Tamura Corporation of "'merica, Carson, CA 90748-3518, 213-639··17110 _ ••.. , 
11.0 2427 

tTol'oid Co'p. of Maryland, Salisbury, MD 21801, 3OHI60-t1300 
................ , ............ , ............ , •• , • • • .. • • .• A·2442,2444-2445 

tTorolel Prods. Inc., Grandview, 101064030-3199,816-161-6314..... "02448,2451 
Tortran Inc., Bridgeport, CT 06608,. 203-367-5188 •• , •.•••.••• ,......... A'2447 

tTransformerTechnologias, Inc., Mt Vernon, NY 10550, 914-668-1600 .•• 11.·2463 
Ulveco, Inc., Houston, TX 77042,1-800-527-7042, .••• , •....•.•••• A02454-2457 

§ Vitae Electronics Corp., Visalia, CA 93291,209-651-1535..... "02459-2460,2463 
AClown-Electrocoil, Inc., Spring Grove, IL 60081 ....•.......... 815-675-6641 
American Magnetics, Carterville, IL 62918 ............. , ...............•. ·616-985-4838 

Enrlicott Coil Co., Inc .. Binghamton, NY 13905 ........ . ......... , .. ,.. 607-797-1263 
Ensign Corp.. Burr Ridge. IL 60521 ....................................... 708-325-9343 
Esterlrne Angus Instrument Corp., Indianapolis, IN 46224 ................ 317-244-7611 

t Freed Transformer ('Al .• Inc .. Electronic Transfonner Corp., Totowa, NJ 07511 
.... ~ .. ~ . . .. . .. . . . . . . . . . . . .. . . . . . .... .. . . . . . . . ..... .. . .. . . .. . . ... 201-942-2222 

LH. Fros! Limited, Oakville.Ont, CANADA l6H 2R4 ............... 416-844-6681 
Gavagan Electronics. Danbury. CT 06810. ~ ~ ~........... 203-748-5248 
GC International Inc .• Richardson. TX 75085-1198 .............. ,.. 214-234-3240 
Gettysburg Transformer Corporation, Gettysburg, PA 17325 ,..... 717-334-2191 
Gowanda EIeClronics Gorp., Gowanda, NY 14070 ....................... 716-532-2234 
Grand Transformers, Inc .• Grand Haven. MI 49411 ............... ~ ... ~ . ~ 616-842-5430 

t Graenloo Textron Inc.:Subsidiary 01 Textron Inc .. Rocldord, Il 61109 ... 815-397-7070 
§ Hammond Manufacturing (;0., Buffalo. NY 14~225. . . . . . . . . . . . . 716-894-5710 
tHiso"ic, Inc_ Olathe, KS 6606, ............................... ~ ......... 913-782-0012 

Hurricane Electronics Lab. Hurricane, UT 84737 ~.................. 801-635-2003 
Ion Physics Co., Atkinson, NH 03811 .............................. ".... 603-893-6887 

§ ,James Electronics, Chicago, Il 6061 a ....... . . . . . . . . . . . . . . . . . . . . . . . . . 312-463-6500 
Jerome Industries Corp .• Elizabeth, NJ 07201 ..... ,..................... 909-353-5700 
KGS Ele<.'ironics, Inc .• Pasadena, CA 91103 . ..................... 818-798-0786 

§ Larso" I"strumen~ Orangeburg. NY 1 0062 . .. .......................... 914-359-3800 
t Lenco Elctrns .• Inc .• McHenry. IL 60050 . . . .. . ....................... ,... 815-344-2900 

Mao-Con. St Paul, MN 55113 . . R12-633-~~20 

§MI>gnetel( Triad, Huntington. IN 4675/) . .... 219-356-7100 
t Magne!ic Circuil Elements, Salinas. CA 93905 ..................... ~.... 408-757-8752 
tMagnetico Inc., HaHsville, NY 11742 ................ " .................. 518-654-1166 

MTE Corp.. Menomonee Falls. WI 53051 ................................ 414-253-8200 
t Neshaminy Transformer C'.orp., Furlong, FA 18925 ...................... 215-794-7411 
tOsborne Transformer. Detroit, M148203 ................................ 313-468-9410 
§ Pacific Coil Co., inductor Supp, Inc, Bakersfield. CA 93305-5495 ......... 605-323-7714; 

aoo-332-C01L 
Pacific Transformer Corp .• Anaheifl, CA 92807 ..... ,.................. 1'800-325-0501 

t Perkin-Elmer Corp.. Elctrn. Prods. Dept, Norwalk, CT 06859-0132 .•..... 203-762-4786 
tPolyphase Instrume~ Ft Washington, PA 19034 ....................... 215-543-6950 
i'PowllFMagne--Tech Corporati(m, Perth ,4;mIloy,m 08861-,:, c. :.. . . . . . .. 908-826-4700 

Prem Magnetics, Inc, McHenry, IL 60050 ......................•........ 815-385-2700 
t PTC Transfmmers, Bordentown, NJ 08505 ............................. 609-298-8200 

Rodala Technical Sales Inc., Islip, NY 11751 .... ,....................... 516-2n-5454 
Scholl Corp .. Wayzata, MN 55391 ...................................... 612-475-1173 
Schumacher Elect Corp .• Chicago, IL 60626 ............................ 312-973-1600 

t Scientific Technologies Inc .• Control Components Div. Hayward, CA 94544-7831 
............... ~ ............... , ......................... 415-471-9717;aoo-22i-7060 

tSigma Electronics Inc., Houston. TX 77099 .............. 713-933-4700;aoo-S74-7121 
South American Development Corp.: Poughkeepsie, NY 12590 ...•..... 914-452-1305 

§Sprague Fil-Mag, San Diego, CA 92111-1416 ........................... 619-569-6577 
§ Square 0 Co, Palatine, IL ROO67 ... .... . .. . .. . . •. . .. . . .. . . ... •. .. .. ... •. 708-397-2600 

Staco Transpower, Componenls Corp. of America, Mt Carme~ IL 62863 

t Stangan". Industries. Inc .. Palo JI."o. CA 94.103 .. 
Tettex Instruments, 100 .• Fairview Village, PJI. ·19409-020·1 .............. . 
Texas Transformer Corp.. Plano. TX 75086 ....... . ............ , ...... . 

§Time Mark Corp., Tulsa, OK 74116 .................................... .. 
Todd Systems, Inc., Yonkers, NY 10701 ....................... .-...... .. 
Torad Coil Co., Inc.. Wayne, NJ 07470 ................................. . 

tTorema USA, Inc., Houston. TX 77042 ................................ . 
tTorotron Corp., Mt Vemon. NY 10550 ................................. . 
t Torwico EIClrns. Inc, Lakewood, NJ 08701 .....................•........ 
t Trans Amerk.an Transformer, E Setauket. I\IV 11733 ........... . 
tTransformer Design, MTE Corporation, Menomonee Falls, WI 53051 ... 
t Vanguard Electronics Co, Gardena, CA 90248 ......................... . 

Vernitron Corp., Passive Comps. Group, S1. Petersburg. FL 33743 ...... . 
t Voltampere Corp., lynbrook, NY 11563 ................................ . 
§ Western Electro-Mechanical Co., Inc., Oakland, CA 94607 .......•....... 

Wirebenders, Inc., Phoenix. AZ 8:;021-2824 ............................ . 
§t Z8mbre Co, Inc, Mountain View, CA 94043 ............................ . 
t ZMAN Magnetics, Ken~ WA 99032 .........•........................... 

Transformers, Interface & Coupling-5600 

618-262-5555 
415-493-0814 
215-539-6050 
214-424-1581 
918-438-1220 
914-963-3400 
201-835-6195 
713-977-2500 
914-664-2050 
908-364-1600 
516-928-0762 
414-253-6200 
213-323-4100 
813-347-2181 
516-887-9443 
415-452-1936 
602-861-1856 
415-968-9176 
206-251-8064 

t Communlclllion Colllne" Chicago, IL 60634,312-637-1333 •• ,,,.,,.,, ••• 
t JBM ElectroniCS, Inc., BedIorcI, NH 03110-6802, 603·82~222 ,.,"', ••. 
t Magnecomp, Inc., Pickens, SC 29671, 803-678-4700 .,.,., •• "." .. ,." 

A0 2190 
11.0 2238 
11.0 2252 
11.0 2269 MCI Transformer Corporation, Babylon, NY 11704, 516-58HI510 "., ••• 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <l>-Rentals #-Value Added Reseller 



Transformers, Interface & Coupling-S600 (Cont'd) PRODUCT INDEX & DIRECTORY 
Mldcom, Inc., Watertown, SO 57201, 605-886-4385 ••••••••••••••••••.• 11.0 2300 

t Torotel Prods. Inc., Grandview, 110 64030-3199, 816-761-6314 • • • • . • • • •• 11.0 2451 
Vitae Elactronica Corp., Visalia, CA 93291,209-651-1535 •••••••••.••••• 11.·2462 
Custom CoIls Inc., Alcester, SO 57001 :................................. 605-93+2460 
Dynage/Power" Magnatica, Division Of Qakleaf, Inc., canistota, SO 57012 

.. . . ..... .. .... .. . . ... . . ..•..... ...... . . ....... . . . .... ... . ... .... 605-296-3462/3487 
Ensign Corp., Burr Ridge, Ii.. 60521 .......••......•..•••...•......•..•.•• 706-325-9343 
Gavagen Electronics, Danbury. CT 06810 .•......•..•........•......•..• 203-748-5248 
GC Intemationallnc., Richardson, TX 75085-1196 .............•.•..•..• 214-234-3240 
HHran Corporation, Flemington, IIIJ 08622-9943'. . . . •. . . . . . . . . . . . . . . . . . .. 908-762-5525 
Integrity Technology Corp., Santa Clara, CA 95050 .. .. . .• . . ..• .. . . . . . ..• 408-262-6840 
Mitchell Electronics Corp., Ml Vernon. NY 10552 ...................•..• 914-6~600 
Pram Magnetics, Inc., McHenry, IL 60050 .•............................• 815-385-2700 

§ Schaffner EMC, Inc. Components Division, Union, IIIJ 07063 ...........•. 908-851-{)864; 
800-367-5566 

§Sprague Fi~Mag, San Diego, CA 92111-1416 ...•....................... 619-569-6577 
Valor Electronics. San Diego, CA 92121-2245 ...............•.........• 619-458-1471 
VamHron Corp, Passive Camps. Group, Sl Petersburg. FL 33743 ....... 813-347-2181 

Transformers, interstage-5600 
§ AT"T MIcroelectronics, AII"ntown. PA 18103, 1-1100-372-2447;ln Can.: 

1-Il00-553-2448 .................................................. 11.·2172 
Bel Fuse, Jersey City. NJ 07302. 201-432-0463 ......................... 11.·2178 
Caddell-Burns MIg., Mineola. NY 11501-35011. 516-746-2310 ••.•••••...• 11.·1172 

t Communication Coil In",. Chicago, IL 110634. 312-637-1333 • . • . . . . . • • . •• ,..-2190 
t ESC Electroni<>a Corp.. Palisades PI<.. NJ 07650, 201-947-0400 ••.••••.• 11.'2211 
t EWC, Inc., Englishtown. NJ 01726, 908-446-3110 •••••••••••••••••••••• jI,'2212 

ISL Produel8lnt'a, LId., Syo_, NV 11791-6093, 5111-937-3475 .......... A'2237 
Magnelab, Boulder. CO 90301-4696. 303-442-6790 •••••••••••••••••••• ...·2253 

§t IIIlcroiran Co. Inc., Valley Stream. NY 11582. 5111-561-6000.............. A·2297 
PC Transformer Corp., W"s! Babylon. NV 11104, 516·491-3300 ••••••••• P,·2331 

t!>leo Eieclronlcs. Ino:: .• !iii. \/e'I1OIl, NY 10552.1114-699-5514;000-431-1064 
................................................................. "'·2333 

§Stlinel!f. WhilG-Ro!l~""'.I<:!!la""P"It. !1I4>~41, 21!i!-722-22114 ••.•• 1\.·2/l14 .. 241iil 
§ Temu,a Coi'p>rlllicm of America. Carnon. CA 90146-3518.213-638-1190 .•.••. 

;;"2427 
t Torotel Prodli. Inc., GrantlviGw, MO 64!13@-3199. 11110-761-6314 

• .. • • . • • • • .. . • . . . • • • • . •. •.•.•.••••••••.••.•..•.•....... ",o24'!l1,2450-2451 
American Magnatics, Carterville, IL 62918 ............................... 618-985-4838 

t American Tra ... s-Coil (,,o'l'O,,,lion. Richmond Hill, NY 11419-1410 . . . . . .. 716-441-5207 
Basler Elec, Elacironic Product Group. Highland, IL 62249 ............... 618-654-2341; 

6O~645-2074 

Elerkshiru Transformer Corp., Kent. CT 06757 ........................... 20&·927-3541 
tBoums Instruments Inc., Rivorside, CA 92507 .... , .................. " ... 714-781-5148 
t Coast Coil Co .• Coast Magnetics, Los Angeles, CA 90016 ............... 213-935-6188 

ColloQ Corp., Bronxville, NY 10706 ................ , ................... ,. 914-337·4775 
Custom Bobbin Windings, A & K Corporation. Zanesville, OH 43702-2369 

.............................. , ........................................ 614-452-6973 
§ Dale Electronics, Inc., Yank!on Div .• Yankton, SO 57078-0160 ........... 605-665-9301 
t De Young Mig.. Inc.. Kirkland, WA 9BO..."4 ••..•.•••....••.••.•••.••.•..... 206-623-4798 
tDietz Ossign, Inc .• Bellon, MO 64012 .................................... 618-331-4911 

Dynage/Power" Magnalics, Division Of oakleaf, Inc., Canistola, SO 57012 
.. ,.............................................................. 606-296-3462/3«<17 

Electro Assemblies Corp.. Northbrook, IL 60062-2319 ................... 708-498-8520 
t Electronic Transformer Corp .• Totowa, N.J 07511 .. , ............... ,..... 201-942-2222 
tElnelic Electronics,Inc.:PIan! Locations, Gardena, cA 90247 ............ 213-515-1546 

Ensign Corp., Burr RIdge, IL 60521 ................•..................... 706-325-9343 
t Frequency Selective Networks, Woodside. NY 11377 ................... 718-424-7500 

LH. Frost Limited. OakvIlIe,Ont., CANADA L6H 2R4 ...............••.... 418-644-6661 
Gavagen Electronics, Danbury. CT 06810 .......•.•..................... 203-748-5248 
GClnternational Inc., Richardson, TX 75085-1198 ...................•.. 214-234-3240 

§Harnrnond ManufaciuringCo. BuffalO; lIlY 14225 ....................... 716-894-5710 
Hitran Corporalion, Flemington, IIIJ 08822-9943 . . •• . . . . . . . . . . . . . . . . . . . .. 908-762-5525 
International Microelectronics, Arlington, 1)( 76003 ...................... 817-561-2244 

§t JB Electronic Transformers, Chicago, IL 60647 .•....................... 312-342-0080 
Jerome Industries Corp., Elizabeth, IIIJ 07201 ........ , .... ,............. 908-363-5700 

t Lenco Elctrns., Inc., McHenry, IL 60050 . . . . . . . . .. . . . . . . . . . . . • . . . . . . . . . . .. 815-344-2900 
Mag-Con, St Paul, MN 55113," . . . . . .• .. . . . .. . . . . . .. . . .. .. .. . .. . . .. . . . .. 612-533-8820 

§ Magnete!< Triad, Huntington. IN 48750 ..............................•... 219-366-7100 
t Magnetic Circuit Elements, Salinas, CA 93905 .......................... 408-757-8752 
tMagneticc Inc., Holtsville, NY·1 1742 .................................... 516-654-1166 

Mel Transformer Corporation, Babylon, NY j 1704 ...................... 516-587-0510 
Mouser Electronics. Mansfield, TX 76063 ............................... 80Q-346-6873 

tMTE Corp, Menomonee Falls, WI 53051 ................................ 414-253-8200 
t Nesharniny Transformer Corp, Furlong, PA 18925 ...................... 215-794-7411 
t Northlake Engin69lirig, Inc., Antioch, IL 60002 ........................... 708-395-5710 
§Pacillo Coil Co. Inductor Supp .• lnc., Bakersfield. CA 93305-5495 ......... 805-323-nI4; 

800-332-GOIL 
t Polyphase Instrument Ft Washington, PA 19034 ..•......•......•.....• 215-643-6950 

Pram Magnetics, Inc, McHenry,lL 60050 ., .....•... , ................... 615-385-2700 
t PTC Transformers, Bordentown, NJ 08505 ...•......................... 609-298-8200 

Radio Television ProclucIs Corp., Douglas. AZ 85607 ................... 602-364-4438 
Ranco Electronics, Inc., Deer PIt, NY 11729 ........... 516-588-5566;1-8DO-645-5828 

t Sigma Electronics Inc., Houston. TX 77099 ..•..... "..... 713-933-4700;800-874-7121 
Skyway Magnetics, Warner Springs, CA 92006 •......................... 619-782-3342 
South American Development Corp.. Poughkeepsie, NY 12590 ......... 914-452-1305 
Staco Tranepower. Components Corp. 01 America, Mt Carmel. IL 62863 

§ ~~. M;,j~~;';'; c.;;.;;';;~~;';;" Q;rp"~i A~.; M't: c.;,;,;,~I; ii.·62863· 618-262-5555 

..•........•......•..•...............................•................. 618-262-5121 
tTorwico Elctrns.lnc., Lakewood, NJ 06701 .............................. 908-364-1800 
t Trans American Transformer. E. Setauket, NY 11733 ................... 516-928-0782 

Transformers, Inverter-5600 
Abacus Controls Inc., Somerville. NJ 08876, 908-526-6010 •.••••.•••••• Do2149 
Albar,lnc.. Lynnwood. WA 116036, 206-771-4006;800-822-5227 ••••••••• A'2152 

t Automatic Coil Corp., A DSG Company. Miami, FL 33147, 305-6IIG-666O •••••• 
11.'2174 

Bel Fuse. Jersey City. NJ 07302, 201-432-0463 •••••••••••••.•••••••••• A'2178 
B" EIecIronics, Inc •• Burnsville, MN 56337. 612-894-11590 ••••••••• 11.-2184-2185 

t Bieron Electronics. Cenaan. CT 06018, 203-824-5125 •••••••••••••••••• 11.0 2186 
caddell-Burns Mfg.. Mineola. NY 11501-3508, 516-746-2310 •••••••••••• A.1172 

t C " C Jetronic, Inc., Princeton, NJ 08540. 609-921-8540 ••••••••••••••• A-2186 
tCommunicaiion Coil Inc .• Chicago. IL 60&:14,312-637-1333 •••••.••••••• A.2190 
t Endicott Research GrouP. Endicott, NY 13760. 607-764-9187 •••••• B·1068-1067, 

1151 
JM Translonner Co •• Inc., Farmingdale, lilY 11736, 516-29;3-0475 •••.•••• Ao2242 

t Magnecornp. Inc., Pickens. SC 29671, 803-676-4700 ••••••••.•••••••••• "'°2252 
Magnelab. Boulder. CO 80301-4696.303-442-6700 •••.•••.••••.••••••• 11.0 2253 

§t MicroirBn Co. inc .• Valley Stream. NY 11582, 516-561-6050 •••••.••••••• ""2260 
t Pleo Electronics. inc •• 1\11. Yernon. lilY 10552. 914-a99-5514;800-431-1064 

................................................................. A·2333 
t Power Magna-Tech Corporation. Perth Amboy, NJ 08661, 908-826-4790 •••••• 

A·2371 
ReRCo Electronics. Inc., Dee. Pit.. NY 11729. 516-5116-5568;101100-645-5828 

................. " •••••.•.•.•....•.•.•.••.•..••••••••• " . • . •• 1\0 23115-23119 
Taieme EiecI.oni<;. Inc .• Saint James. MO 65559. 314-265-5500 •.••.•.•• 11.·2422 

§ Tamura Corporation 01 America, Calirson, CA 90746-35111,213-6311-1790 ••.••• 
Ao2427 

Torulco. Inc., Irvington. NJ 07111. 201-374-8641' ...................... 11.·1278 
t Toroid Corp. of lIIaryl .. "d, Salisbury, MD 21601. 301-I160-{)300 ••.•••••••. Ao2M2 
t Torotel ",acls. Inc., G .... ndvlew. MIO 64030-3199, 11"16-161-6314 • • . • • ,,02448,2451 
t T .... nslorme' Technologies, 11Ic.. 1\11. liei"oon. NY 10550. 914-008-1600 .•• 11.'2453 

AcIown-Electroooil. Inc., Spring Grove,IL 60081 ..............•.....•.... 815-675-6641 
t Adams-Maxwell Division, Coast Magnetics, Inglewood, CA 90302-1284 

.: ................................... ,................................. 213-673-3245 
Ameron, Inc. Anaheim, CA 92805 ....................... 714-634-2220;600-392-2292 

t American Monarch, Minneapolis, MN 55421 .............. "............. 612-788-9161 
Andove,. Inc, Lafayette, IN 47904 ........................ "'............. 317-447-"1157 

§ Ailantic Magn<Jiics. 'nc., Pomp",," Beach, FL 33059 ... , . , .. " ..... " . . . . .. 305-979-7920 
t Axel Electronics. Inc .• Jamaica, NV 11413 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 718-291-3900 

§1"Aydln Corporation (W1lSI). San Jose. CA 95119-13"11 ................... 408-82!Hl00 
t Beckman Industrial Corp .• Affiliate 01 Emerson Elacir;c Co.. Fullerton. CA 92635 

........................................... ,.......................... 714-447-2300 
Berkshire Transformer Corp., Kent. CT 06757 ...•..•.... ,............... 203-927-3541 

t B. G. Lab<>raIo'ies. Inc., Binghamton, NY 13904 ......................... 607-722-2376 
tBourns Instruments Inc .• Riverside, CA 92507 ......................•.... 714-781-5146 
§ Computer Power Inc., High Bridge, NJ 08829 ............ 908-638-8000;800-526-5088 
fCram", Coil" Transformer Co., Inc., Saukville, WI 53080 .. 414-264-9425;414-377,7040 
tCypress Magnalics, Inc., Rancho Cucamonga. CA 91730 ............... 714-987-3570 
§Dale Elacironics, Inc., Yankton Div, Yankton, SD 57078-0180 ........... 505-665-9301 

Daialronics.lnc., Romoland, CA 92380 .................................. 714-928-7700 
Dynage/Power & Magnetics, Division 01 Oakleal. Inc., Canislola, SD 57012 

................................................................. 605-298-3462/3487 
Electro Assemblies Corp., Northbrook, IL 60062~2319 . , . . . . . . . . . . . . . . . .. 706-498-6520 
Elsctrocom Industries, S. Bend, IN 46615 ............................... 219-232-2743 

§"t Electromech, Inc. Kearny, NJ 07032 .................................... 201-997-{)950 
Electronalics.lnc., Everetl, WA 98204 ................................... 20&-355-1855 

t EI .... 1ronic T,,,,,.iormer Corp .• Totowa, NJ 07511 ..................•..... 201-942-2222, 
Electro-Pacific. Golela, CII 93117 .................................•..... 605-964-0751 
Elgar Electronics Corporation. San Diego, CA 92121 .•... 619-·450-0085;800-733-5427 

t Elnalic Electronics. Inc.:Plant locatiens, Gardene, CII 90247 ............ 213-515-1546 
Endicott Coil Co.. Inc., Binghamton, NY 13905 ., ..................•..... 607-797-1263 
Energy, Ltd., Bladensburg, MD 20710 ................................... 301-699-1144 
Epco Products Inc.. WAllkill. NY 12569 .................................. 914-895-2033 

t Freed Transformer Co. Inc., Electronic Transformer Corp. Totowa, IIIJ 07511 
. . . . . . . . . . . . . • . . . . . . . . • . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . .. 201-942-2222 

LH. Frost Umiloo. Oakville.Ont. CANADA L6H 2R4 ...... " .............. 416-844-6681 
Gavagan Elaci,onics, Danbury, CT 031110 .....•......................... 203-748-5248 
GC International Inc., Richardson, TX 75095-1198 ............•........• 214-234-3240 
Gowanda Electronics Corp., Gowanda, NY 14070 ....................... 716-532-2234 

tHisonic,lnc .• Olathe, KS 66051 ......................................... 913-782-0012 
H~ran Corporation. Flemington, NJ 08822-9943 ............. " .•..•.... , . 906-782-5525 

§t JB Electronic Transformers, Chicago. IL 60647 ......................... 312-342-0060 
tJBM Electronics, Inc., Bedford, NH 03110-6802 ..•..................•... 603-823-0222 

Jerome Industries Corp., Elizabeth, NJ 07201 ..................... ,..... 908-363-5700 
t Lenco Elclms., inc., McHenry, IL 60050 . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . .. B 15-344-2900 

Mag-Con, Sl Paul. MN 55113 ..........................................• 612-633-6820 
tMagnetico Inc., HolisviIJe, NY 11742 ................•...•...........•... 518-854-1166 

I\IICI Transformer Corporation. Babylon, NY 11704 ...................... 516-587-{)510 
tMTE Corp. Menomonee Falls, WI 53051 ..............................•. 414-253-6200 

MultiComp. Inc., Beaverton, OR 97006 •. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 503-628-4200 
t Neshaminy Transformer Corp .• Furlong, PA 18925 ...................... 215-794-7411 
t Northlake Engineering, Inc., Antioch, IL 60002 . .. .. . .. . . .. .. .. . . .. . . ... .• 706-395-5710 
t Osborne Transformer, Detroit, MI48203 ..................•............. 313-46&-9410 
§ Pacific Coil Co, Inductor SuPP. Inc., Bakersfield, CA 93305-5495 ......... 605-323-nI4; 

8DO-332-COIL 
tPacific Electro Dynamics, Inc., Redmond, WA 96073-9745 .....••..•..•. 206-881-1700 

Pacific Transformer Corp., Anaheim, CA 92807 .. . . .•... . .. .. .. .. .. .•.. 1-600-325-0501 
t Perkin-Elmer Corp, Elctrn. Prods. Dept., Norwalk, CT 06859-0132 .....•. 203-762-4786 
t Precision Power Systems, Longmon~ CD 60501 •...........•.....•..... 303-443-6250 
t Preferred Electronics, Inc., Westfield, MA 01086 ........ 413-568-2301 ;1-a0Q-553-G374 
t PTC Transformers, Bordentown, NJ 08505 .................•........... 608-298-8200 

Radio Television Products Corp., Douglas, AZ 85607 .......•.....•..•.. 602-364-4438 
§ Relay Specialties, Oakland, NJ 07436................................... 201-337-1000 

Scholl Corp, Wayzata, MN 55391 ...................................... 612-475-1173 
t Sierra Wast Power Systems. Las Cruces, NM 68001 .............••..... 505-522-6828 
tSigma Electronics Inc., Houston, TX 77099 ....•..••..•.. 713-933-47oo;a0Q-874-71"21 
t Sigmapower. Inc., Carson, CA 9Q746 . . . . . . . . • • . • . . • . . . . . . . . • . . • . • • • . .• .. 213-32-Slgma 

§t Skyway Magnetics, Warner Springs, CA 92086 .. . . . . . . • . . . . . . . . •• . • . . • .• • 619-762-3342 
South American Development Corp., Poughkeepsie, NY 12590 .••••.•.. 914-452-1305 

t Stangenes Industries, Inc .• Palo MOo CA 94303 •......•....•...•.•••.••• 415-493-0814 

i-Product sold through distributors t-Product meets MIL specs ~-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 
Texas Transformer Corp., Plano, TX 75086 ................•.........•.. 214-424-1581 

§t Thordarson Meissner, Components Corp. of Ame" Mt Carmel, IL 62863 
· .........•..•............................................. , .....•.... , 61 8-262~5121 

§ Tokin America, Inc, San Jose, CA 95134................................ 408-432-8020 
Torad Coil Co., Inc., Wayne, NJ 07470 .................................. 201-835-6195 

tTrans American Transformer, E, Setauket, NY 11733 ......... -.......•. , 516-928-0762 
tTransformer Design, MTE Corporation, Menomonee Falls, WI 53051 ... 414-253-8200 

Valor Electronics, San Diego, CA 92121-2245 .......................•.. 619-458-1471 
t Vanguard Eiectronics Co., Ciaroena, GA 9i.I~4t< . • . . . . .. . . • . • . . . . . . .• . . • .. 213-323-4100 
Vern~ron Corp., Passive Comps. Group, St Petersburg, FL 33743 ....... 813-347-2181 

§tVilec Electronics Corp., Visalia, CA 93291 ............................... 209-651-1535 
tWirebenders, Inc, Phoenix, AZ. 850'.11-2824 ............................. 602-861-1856 

§t Zambre Co, Inc., Mountain View, CA 94043 .. ........................... 415-968-9176 

Transformers, Isolation-5600 
Abacus Controls Inc-, Somerville, NJ 08876, 908-526-6010 •••• __ • • • • • •• 0<2149 

t Abbott Technolcglee, Inc, Transformer D.lvision, Sun Valley, CA 91352, 
818-504-0644;1-800-367-8200;818-841-3630 •.••.••••..••••.••••••.• A·2134 

Advanced Componentalnds., Inc., Spitznagel GmbH, Torrance, CA 90501, 
213-328-0060;310-328-0060 •••.••••••••••••••••••••••••.•••••••••• A·2150 

Albar, Inc., Lynnwood, WA 98036, 206-771-4006;800-822-5227 ••••••••• A·2152 
Allen Avionics, Inc-, lllineola, NY 11501, 516-246-8060 •••••.... _....... A·l653 
APX-Arslan Products, HHckavllle, NY 11801, 516-433-1313 •.••. _....... A·2168 

§ AT&T Microelectronics, Allentown, PA 18103, ·1-800·372·2447;ln Can.: 
1-800·553·2446 ..................... ............................. A·2171 

§ Avel·Undberg Inc-, New Millord, CT 06776,203-355-4711 •••.••••• A.2176-2177 
Bel FU8B, Jersey City, NJ 07302, 2Oi-432~463 ••••••••.••••••• •.• Ao 21711,2180 
BH EIactronIcll, Inc., BurnSVille, MN 55337. 612-894-9590 ••.•••••• A·2184·2185 

t Blcron Electronlca, Canaan, CT 06018,203-824'5125 ••••. Ao2l86-2187, 901883 
t C & C Jatronic. Inc., Princeton, NJ 08540, 609-921-8540 ••••••••••••••• A·2188 

Collcrsft, Cary, IL 60013,708-639·2361 ...... ......................... A·ll87 
t Communication Coil Inc., Chicago, IL 60634, 312-837·1333 ••••••••.•••• A·2190 

Controlled Pow .. , Co., Troy, 11'1148083, 313·528·3100;1-800-521-4792 
• • .. • . • . . .. .. • • .. • • . • . .. • • .. .. • • . .. • • • .. . . • . • • • .. • • .. .. • • • .. • • •• D·2186,2188 

Cramer Coil & Transformer Co., Inc., Saukville, WI 53080, 
414·284-9425;414-377-7!l4O .... ,.................................. Ao2192 

§ Dale ElectroniCS, I",:., Vanidoll Div., Yankton, SD 57078-0180, 605-665-930'1 
......... , ....................................................... A·219B 

t Dei Eictms. Corp., Ill\. Verno", NY 10550, 914-699-2000 . • . . . . . . . . • . . • .. Ao2200 
Eichhol'llEloiciroo;C5, Wa,wick, I'll "2886,.401·738·11140;800-678·1040 

• ......................................................... " A·2206-2207 
§t Electromac:h, Inc., Kearny, NJ 07032, 201·991~950 ••.••••.•••••• A.2208·2209 

Enegran Electronics, Inc., Olathe, KS 66062, 913-782-4720 •.••••••••••• A.2210. 
§t EWC, Inc., Englishtown, NJ 07726, 908-446-3110 •• A·2212,2217·2218,2222,2224 

HlpoIfonlce Inc., BrewBle" NY 10509, 914·279-8091 .••••••••••••. A·2230,2233 
§ Hltran Corporation, Flemington, NJ 08822-9943, 908·782-5525 ••• • • . • . • • A.2235 

iSL Producta Int'i, Ltd., Syoaaet, NY 11791·6093, 516-937-3475 ••••••.•• A.2237 
t J~M E~ro"~~, iite~'1 ~oU1~1'~, ~~~ G3';10~asu2, oo5..u&3-I)222 , •...••. '". /4."'u3i 

JM Transformer Co., inc., Farmingdale, 1Ii'l' 11735, 516-293-0475 
• ............................. , .. • .. .. . . • • .. • • .... A·2242·2244,2246-2247 

t Kappa TechnolcglH, IIIC., Rahway, 1'1.1 07065, 908-398-9400;1-800·223-0603 
.. • .. . .. .. • • • • .. . • . • • • • .. . . • . • .. .. .. • • .. .. • .. • . .. • .. .. .. • ... A·2248·2249 

t IJiInco IElctrns., Inc., McHenry, IL 100050, 815·3/14·2900 .••••••...••. ,... A·2250 
Magnelab, Boulder, CO 803111-4898, 303-442·6700 •••.••••••.•.••••.•• A·2253 

§ Magnetek Triad. Hunllngton, IN 46750, 219-356-7100 ••••••••.•••• ,.... A·2263 
tMagnatico Inc., Holtsville, NY 1~742, 516-654-1168 .................... Ao2265 

MCa Tranllionne. Corpomlion, Baby!on, NY 11704, 516-587~510 
• .. • • • .. .. • . • • .. . • . • . • • .. . • . . .. • • • .. • . • .. • • • • • • .. • A·2269,2271 ,2274·2276 

§t Wcrotran.Co.lnc.,. 'llellay.Streem, NY 11582,516-561-6050- .--~-~-- . 
• .. .. • • • . • . • • • • • • • .. • • • • .. • . • • • • .. .. • .. .. • • •• Ao2282,2288-2290,2292,2297 

Mldcom,lnc" Watertown, SO 57201, 1iIl5-886-4365 ••••••••••••.••••••• A·23OO 
t Mlni·Clrcuits i..ab., Brooklyn, NY ii235-0003, 718-934-4500 ••••.•••• ,... A·1753 

Mitchell Eleclronics Corp., l1/li. Vernon, NY 10552,914-899-3800 •••••••. Ao2306 
MulllComp., Inc-, Beaverton, OR 97006, 503-626-4200 ••••••••••• ,..... A·2307 

t Horth Hilla EiecIronica, Glen Cove, NY 11542, 516-671·5700 • • • • • •• Ao2310·2312 
t NWL Transfonners, Bordentown, NJ 08505, 609·298·7300 •••••••• A·2314·2315 
.§Opamp Labs,lnc., Los Angeles, CA 90036, 213-934·3666 •••••••••••••• 0<1014 
t Oram High Voltage, Dayton, TX 77535, 409·258·5553 •••••••••••••••••• 0<1917 

Panel Components Corp., Santa Rosa, CA 95406,707·523-0600 ••••.••• A·2316 
Para·Una Transformer Co., Inc-, Alhambra, CA 91803, 818·281-0222 •••• A·2317 
PCA Electronics, Sepulveda, CA 91343, 818-892-0761 ••••.••••••••.••• A·2319 
PC Transformer Corp., West Babylon, NY 11704, 516-491·3300 •••• A·2330·2331 

t Pica Electronics, inc-, l1/li. Vernon, NY 10552, 914·699·5514;800-431-1084 
................................................................. Ao2333 

Plltron, Downaviaw, Onl., CAN M3J 2N5, 416·667-9914 ••••••••••• Ao2368·2369 
Flenca Electronics, Inc., Deer Pk., NY 11729, 516·586-5588;1-800-645-5828 

............................................................ A·2365-2389 
t Signal Transform". Co., Inc-, !nslleo Corporation, Inwood, NY 11696, 

516-239-5777 ................... ;................................ A·2392 
§t Staca Energy Producta Co., Dayton, OH 45403,513-253-1191 ••••• Ao2412·2413 

§ Stancor, White-Rodgers, Logansport, IN 46947, 219·722·2244 ••••. Ao2414,2419 
Taleme ElectroniC, Inc., SainI James, MO 65559, 314·265-5500 ••••••••• A·2422 

§ T.mUfG CMpo,iiItioil ,,1 Aawfic .. , CiII"SOfI, CA 00746-3518, 213-838·1790 •••••• 
A·2427 

t Todd Systems, Inc., Yonkers, NY 10701, 914-983·3400 • • • • • • • • • • •• Ao2436,2440 
t Toroid Corp. of Maryland, Salisbury, MEl 21801, 301-860-0300 ••••• A·2442·2446 
t TorotBl Prods. Inc-, Grandview, 11'10 84030-3199, 816-761-8314 

• ..................................... , .. .. .. • .. .. .. • •• A o2446,2450·2451 
t Transformer Technologies, Inc., Mi. Vernon, NY 10550, 914-666-1800 ••• A.2453 

UIveco, Inc., Houston, TX 77042, 1-800·527·7042 • • • • • • • • • • • • • • • •• A.2454·2457 
§t Wec EIactronica Corp., Visalia, CA 93291, 209-651·1535 • .. •• A·2460-2461,2483 
t Xentek, Inc-, T.llIO Yuden USA, Inc., Vista, CA 92083, 819-727-0940 

t AC[)-Elcor Products, Bethel, CT 06801 ....•...•.....................•.. 
Acme Electric Corporation, Cuba, NY 14727 ......................•..... 
Acme Transformer, Acme Electric Corporation, Lumberton, NC 28358 ... 

0<2232·2233 
203-743-3510 
718-968-2400 
919-738-1121 

Transformers, Isolation-5600 
Actown-Electrocoil, Inc., Spring Grove, IL 60081 ......................... 815-675-6641 
American Magnetics, Carterville,lL 62918 ..•............................ 618-985-4838 

t American Mo!larch, Minneapolis, MN 55421 ............................ 612-768-9161 
Andover, Inc., Lafayette, IN 47904 ........................••...•.•....•.• 317-447·1157 
Astrosystems, Lake Success, NY 11042 ................................ 518-328-1600 

§ Atlantic Magnetics. Inc, Pompano Beach. FL 33069 .. . . . •. . . . . . . . . . . . • .. 305-979-7920 
Atlas Engineering Corp., Dorchester, MA 02121 .............•........... 617-445--7100 
Automatic Coil Corp, A DSG Company, Miami, FL 33147 ............... 305-696-6660 

t Axel Electronics. Inc., Jamaica, NY 11418 .. .. . . .. .. . . . . .. .. .. . . .. .. .. ... 718-291-3900 
§t Aydin Corporation (West), San Jose, CA 95119-1371 ................... 408-628-1100 

§ B & K Precision, Maxtec International Corp, Chicago, IL 6083.5 ........ .. 312-888-1448 
Berkshire Transformer Corp., Ken~ CT 06757 ........•.................. 203-927-354 t 

t B. G. Laboratories, Inc., Binghamton, NY 13904 ......................... 607-722-2376 
t Boums Instruments Inc., Riverside, CA 92507 ..................•........ 714-781-5148 

Canstrap Intematona~ Inc., Chomedey, lavac, QUEBEC, CANADA H7SlNS 
..............................•.......................................• 514-687-4700 

Carson Manufacturing Co, Inc, Indianapolis, IN 45220 ......... , ...... ,. 317'257-31!l1 
Charles Inds. Ltd., Charles Canter, Rolling Meadows, IL 60008 .......... 708-806-6300 

tCoast Coil Co., Coast Magnetics, Los Angeles, CA 90016 ............... 213-936-6188 
§ Computer Power Inc., HIgh Bridge, NJ 08829 ............ 908-638-8000;800-526-5088 

Custom Bobbin Windings, A & K Corporation, Zanesville, OH 43702·2369 
· ............................................ , . . . . . . . . . . . . . . . . . . . . . . . .. 614-452·6973 

Dantel, Fresno, CA 93727 .............................................. 209-292-111·1 
t De Young MIg., Inc, Kirl<land, WA 98034 . . . . . . . .. . . . . .. . . . . .. . .. .. .. . . .. 206-823-4798 
t Dietz Design, Inc., Belton, MO 64012 .................................... 818-331-4911 

Dymec Inc, Winchester, MA 01890 ..................................... 617·729-7870 
Dynage/Power & Magnetics, Division 01 Oakleaf, Inc, Canistota, SO 57012 

· .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. .. .. .. . . . .. . . .. . .. ... . .. . .. ... .. 605-296-3462134!l7 
Dynapower Corporation, Farmington Hills, MI48333 .................... 313-553-4300 
Dynapower Corporation, S. Burlington, VT 05407 ....................... 802-aeo-7200 
Electro Assemblies Corp., Northbrook, Il 60062-2319 .......... , . . . . . . .. 708-498-8520 
Eleclro-Mech Co, Colorado Springs, CO 80915 .. .. . . .. . . . . . . .. . . . .. . .. . 719-597-1620 
Electronetlcs, Inc., Everett. WA 98204 ................................... 206-355-1855 

tElectronic Transformer Corp., Totowa, NJ 07511 ........................ 201-942-2222 
Electro-Pacific, Goleta, CA 93117 ....................................... 1iIl5-964-0751 

§ Elgar Electronics Corporation, San Diego, CA 92121 ..... 619-45C1-OO85;800-733-5427 
Elma Engineering, Palo Alto, CA 94303 ................................ , <! 15-494-7303 

tElnetic Electronics,lnc.:Plant Locations. Gardena. CA 90247 ............ 213-515-1546 
Endicott Coil Co., Inc.. Binghamton, NY 13905 ........................... 607-797-1263 

§ENI, Div. of Astec America, Inc, Rochester, NY 14623 ................... 716-427·8300 
EnsIgn Corp., Burr Ridge, IL 60521 ...................................... 708-325-9343 
Epco Products Inc., WAllkil~ NY 12589 .................................. 914-8115-2033 
EPE Technologies, inc., 'Subsldiary of Merlin Garin, Cosfa Mesa, CA 92626 

............. ,......................................................... 714-557·1636 
t Freed Transformer Co, Inc, Electronic Transformer Corp., Totowa, NJ 07511 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . 201-942-2222 
LH. Frost Limited, Oakvllle,Ont, CANADA L6H 2R4 ................... ,. 416-844-6681 
GAR Enterprises dbe KGB Electronics. Pasaaena, GA ~1103 ..... , ..... 8111-7118-0185 
Gavagan Electronics. Danbury, CT 06810 .. ... . .. . .. . . .... . .. . . ..... .. ... 203-748-5248 
GC International Inc.. Richardson, TX 75085-1198 ...................... 214-234-3240 
Gettysburg Transformer Corporation, Gettysburg, PA 17325 ............ 717·334-2191 
Grand Transformers, Inc., Grand Haven, MI 49417 ....................... 616-842-5430' 

§ Hammond Manufacturing Co., Buffalo, NY 14225 ..•.................... 716-894-571 I) 
High Voltage Systems. Inc., Chappaqua, NY 10514 ..................... 914-238-9057 

t Hisonic, Inc., Olathe, KS 66061 . .. .. .. .. .. .. .. .. .. .. . . .. . .. . .. .. . .. .. ... 913-782-0012 
ISOREG Corp., Littleton, MA 01460 .......•..•....•......... , ......... ,. 500-466-948-:3 

§ James Electronics, Chicago, IL 80618 ..........................•....... 312-463-6500 
§t JB Electronic Transformers, Chicago, IL 60647 ......................... 312-342-0080 

Jerome 1~N:Hl'1£et-.-.. , .. ;.;:; :='-;';'" .-..... 908-353-5700 
§ Kalronlc EI_orne Ges.m.b.H, AUSTRIA ..... , . . . .. .. .. . .. .. . . . . . . . . .. .... 04762-5340 

KGS Electronics. Inc.. Pasadena, CA 91103 ............................. 818-798-o7B6 
LEPCC/L90nard Elec. Prods., Brownsville, TX 78521 ..•................ 5 '12·546-1 S~'5 
Long Island Transformer & Inductor Company, Inc., Baldwin, NY 11510 •................ 

516-768-5644 
Mag-Con, St Paul, MN 55113 ........................................... 612-833-6820 

t Magnecomp, Inc.. Pickens. SC 29671 ................................... 803-878-4700 
tMegnetic Circu~ Elements, Salinas, CA 93905 .......................... 408-757-8752 
§ Micron Industries, Hillside, IL 60162 .. .. .... . .. .... . .. ... . .. . .. .... . . .... 708-547-0900 
§MTE Corp., Menomonee Falls, WI 53051 ................................ 414-253-8200 
t NesIlarniny Transformer Corp., Furlong, PA 18925 ...................... 215-794-7411 
t Northlake Engineering, Inc., Antioch. R. 60002 ... . . .. . . .. . . ... .. .. .. .. ... 708-395-5710 

Oeco Corp., Milwaukie, OR 97222 ......•............................... 503-658-7932 
tOsborne Transformer, Detroit, MI46203 ................................ 313-468-9410 
§ Pacific Coil Co., Inductor Supp., Inc.. Bakerstleld, CA 93305-5495 ..... , .. 805-323-"7714; 

800-332-C01L 
Pacific Transformer Corp., Anaheim, CA 92807 ...•..................... 1-800-325-0501 

t Parker McCrory MIg. Co, Kansas C~, MO 64108 .........•............. 816-221-2000 
t Perkin-Elmer Corp., Elctm. Prods. Dept, Norwalk, CT 06859-0132 ....... 203-762-4786 

Phenix Technologies, Acciden~ MD 21520 .............................. 301-746-8118 
tPlastlc Capac~ors,lnc., Chicago, IL 60839 .............................. 312-489-2229 
t Polyphase Instrument, Ft Washington, PA 19034 ......•...............• 215-643-8950 

Potrans International Inc.. Patrans Electrical Corp., Ltd, Irvine, CA 92714 
..................•....•..........•...•....•.•.......•....•..•......... 114-1175-1222 

Power Conversion Products, Crystal lake, IL 60014 .................... 815-458-9100 
t Power Magl9-Tech Corporation, Perth Amboy, NJ 08861 ............... 908-828-4700 

Precision Components, Inc., AddIson, IL 60101 .......................... 312·543-5400 
t Precision Power S~ Longmon~ CO 80501 ........................ 303-443-6250 
tPrelerred Electronica,lnc., Westfield, MA 01086 ........ 413-566-2301;1·800-553-6374 

Pram Magnetics, Inc., McHenry, IL 60050 ............................... 815-385-2700 
t PTC Transformers, Bordentown, NJ 08505 •........•...............•... 609-298-8200 
§ Relay SpecIalties, Oakland, NJ 07438................................... 201-337·1000 
§Rhombus Industries, Huntington Bch., CA 92649-1595 ...........•...... 714-898-0960 

Rutherford Research, Rutherford, NJ 07070 . . . . . .• . . • . . . . . . . . . . . . • . . . . .. 201-933-2091 
Seniord-Milier Corp., Lynbrook, NY 11563 ............... 518-593-2025;8D0-645-5900 
Schauer Manufacturing, Cincinnati, OH 45242 .•.•.........•............ 513-'791-3030 
Scholl Corp. WayzafB, MN 55391 .......... ...•..•.....•..•...•......... 612-475-1173 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <I>-Rentals ii-Value Added Reseller 



Transformers, Isolation-5600 (Cont'd) 
Schumacher E~ Corp., Chicago, IL 60626 •.•.••..••.•••..•....•..•••. 312-973-1600 

t Scientific Technologies Inc., Control Components Div. Hayward, CA 94544-7.831 
..••.•••.......••.....••.••.•...•..•.....•.............. 415-471-9717;800-221-7060 

Sencore, Sioux Falls; SO 57107 ....................... 1-800-736-2673; 605-339-0100 
§ Shape Electronics, Inc., lombard, IL 60148 .. . .. .. .. .. .. .. .. .. .. .. • .. .... 708-620-8394 

Shokai Far East L1d, Peekskil~NY 10566 ...................... : ........ 914-736-3500 
tSigma Electronics Inc., Houston, TJ( 77099 .............. 713-933-4700;800-874-7121 
tSigmapower, Inc., Carson, CA 90748 .................................... 213-32-Sigma 

§t SkyWay Magnetics, Waroor Springs, CA 92066 .. . . . . . . . . . . . . . .. . . . . . . . . • 619-782-3342 
§ Sola, A Unij 01 General Sign, Elk Grove Village, IL 60007-5666 ......••• 708-439-2600 
§ Square 0 Co., Palatine, IL 60067 ...... " . .•. .• . . . . . . . .. ... ...•. . ... .. ..• 708-397-2600 

§tSquare 0 Co. Power Protection Syslems, San Diego, CA 92123-1165 ... 619-279-0831 
Staco Transpower, Componen1s Corp. 01 America, Mt Carmel, IL 62683 

t Stangenes industries, Inc., Palo Alto, CA 94303 ........................ . 
SUtton Designs, Inc., Ithaca, NY 14850 ................................ .. 

tTechnitro~ Philadelphia, PA 19134 .................................... .. 
Tele-Tech Corporation, Bozeman, MT 59715 .......................... . 
Texas Translonner Corp., Plano, TJ( 75086 ........................•.... 

t Thinco Div., Hull Corp. Hatboro, PA 19040 ............................. . 
§tThordareon Meissner, Components Corp. 01 Amar. Mt Carme~ IL 82683 

618-262-5555 
415-493-0814 
8Q0-326-8119 
215-428-9105 
408-586-0291 
214-424-1581 
215-672-7800 

........................................................................ 618-262-5121 
Tarad Coil Co., Inc., Wayne, NJ 07470 .................................. 201-835-6195 

tTorema U.S.A., Inc., Houston, TJ( 77042 ................................. 713-977-2500 
tTorotron Corp., Mt Vemon. NY 10550 .................................. 914-664-2050 
tTorwico Elctrns. Inc., Lakewood, NJ 08701 .............................. 908-364-1800 
t Trans American Translonner, E. Selauket, NY 11733 ................... 516-928-0762 
t Transmagnetics, Farmingdale, NY 11735 ............................... 518-293-3100 
t TIE, Incorporated, W. Los Angeles,' CA 90064 .......................... 213-478-8224 

Unilad Technologies Control Syslems, Logansport, IN 47401 ........... 219-747-6142 
Universal Voltronic. Corp, Thennadics Inc./ThermoElc!ron Corp., Mt Kisco, NY 10549 

....................................................................... 914-241-1300 
Valor ElectroniCs, San Diego, ell. 92121-2245 .......................... 61~8-1471 
Vootor-VIZ Instrument Div. 01 The Vector Grp., inc., Newburgh. NY 12550 

tvottampere Corp., Lynbrook, NY 11563 ............................... .. 
Vynckier, Inc., Hawthorne, NY 10532 .................................. .. 
Western Multiplex Corp., Belmont CA 94002 ........................... . 
The Winatic Corp, Electro-Technik Industrias, Inc., Vestal, NY 13850 ... . 

§t Zambre Co. Inc., Mountain View, CA 94043 ...................... : ..... . 

Transformers, isolation, for lANs-5600 

800-627-0943 
516-887-9443 
714-896-0772 
415-592-8832 
607-729-6318 
415-968-9176 

§ AT&T Microelectronics, Allenlown. PA 18103, 1-800-372-2447;1" Can.: 
1-8011-553-2448 .................................................. 11.0 2171 

Bell'u88, Je_y City, NJ 07302, 201-432-0463 ••••••••••••••••••• 11.'2178-2160 
Btl ElectroniCS, Inc., Burnsville, MN 55337, 612-894-9590 ••••••.•• 11.0 21114-2185 

teA C Jeironic, Inc., Princeton, NJ 08540, 609-921-8540 ••.•••••••••••• A02188 
Collcn;fI. Cary,IL 60013, 708-639-2361 ............................... 11.01187 

t Communication Coli Inc.; ChiCago, IL 60634, 312-637-1333 •• • • • • • • • • • •• 11.0 2190 
Dale ElectroniCS, Inc., Yankton Dw., Yankton, SD S70~~180, 605-665-9301 

• •••.•••.••.•••..••.••••...••••••.•.••.••.•••••••.•••.•••••••••••• A 0 2198 
t JElM ElectroniCS, 'nc., !ledford, 111-1 031 10-6602, 603-623~222 ••••• Ae2238-2239 

Jill Trai'lsiormer Co., Inc., Farmingdale, NY 11735, 515-293-0475 ••• A'2242-2243 
§t Kappa Technologies, Inc., Rahway. NJ 07065, 908-396-9400;1-800-223-0603 

• .. • .. .. .. .. .. • • • • • .. .. .. • • . • • . .. • • • .. • .. • .. • .. • • .. • • • • .. ... A02248-2249 
Mldcom, Inc., Watertown, SO 57201, 605-886-4385 •••••••••••••••••••• A'2300 

t North Hills Electronics, Glen Cove, NY 11542. 516-671-5700 •••••••••••• A02311 
PeA Electronics, Sepulveda, CA 91343, 818-892~761 •••••••••••• A'2318-2319 
Prem Magnetics, Inc., McHenry, II- 60050, 815-365-2700...... Ao2377,2379-2360 

§ Tamura Corpol'lllion 01 America, Carson, CA 90746-3518, 213-639-1790 ••• " •• 
Ao2427 

§t lIalo, El9cIronic8, San Diego, ClI 92121-2245,619-458-1471 ••••••••••• A·1606 
§tllltec ElecIronics Corp., Viselis, CA 93291,209-651-1535 ••••••••••••••• Ao2461 

American Monarch. Minneapolis, MN 55421 ..•....•......•........•.... 612-786-9161 
Dynage/Power 8. MagnetiCS, Division Of Oakleaf, Inc., Canistota, SO 57012 

· ................... , . . . . . . . . . . . . . . . .. . . .. . . . . . . .. .. . . . . . .. .. . ... 605-296-3482/3487 
Epoo Products Inc. WAllkill, NY 12569 .................................. 914-895-2033 
GC Interna1ionallnc., Richardson, TX 75085-1198 ... : .................. 214-234-3240 
Grand Translonners. Inc., Grand Haven. MI 49417 ...................... 616-642-5430 
Mitchell Electronics Corp., Mt Vemon, NY 10552 ....................... 914-699-3600 

§ Nano Pulse IndlJstrtes, Brae, CA 92670 ................................. 714-529-2600 
§ PacHic Coil Co., Inductor Supp., Inc., Bakersfield, CA 93305-5495 ......... 805-323-7714; 

800-332-COIL 
§Rhombus Industrtes, HUntington Bch. CA 92649-1595 .................. 714-698-0960 
§Sprague Fil-Mag. San Diego, CA 92111-1416 ........................... 619-569-6577 

Sutton Designs. Inc. Ithacs, NY 14850 .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. . 8()()'326-8119 
Tele-Tec~ Corporation, Bozeman. MT 59715 .•..•...................•.. 408-586-0291 
Western Mu~iplex Corp., Belmont, CA 94002 .. . . . . . . . • . . • . . • . . . . . . . . . . . . 415-592-8832 
Wirebenders, Inc., Phoenix. AZ 85021-2824 ................•............ 602-861-1856 

§ Zambra Co., Inc. Mountain View, CA 94043 .................. .' .. .. • .. ... 415-968-9176 

Transformers, line-5600 
t Abbott Technologies, Inc, Transformer Division, Sun Valley, CA 91352, 

8111-504~644;1-800-367-8200;818·641-3630 ••••••.•••••••••••••.••• 11.·2134 
Albar,lnc •• Lynnwood, WA 96036,206-771-4006;800-822-5227 ••••••••• Ao2152 
APX-Arsian Products, Hicksville, NY 11601, 516-433-1313 •••••••• 11.02168-2169 

§ AT&T Microelectronics, Allentown, PA 18103, 1-800-372-2447;ln Can.: 
1-800-553-2448 .................................................. A02173 

§ Aval-Lindberg Inc., New Milford, CT 06776,203-355-4711 ••••••••• 11.02175-2177 
Bel Fuse, Jersey City. NJ 07302, 201-432~463 •••••••••••••••••••••••• 11.02178 

t Bleron ElectroniCS, canaan, CT 06018,203-824-5125 •••••••••• Ao2186,B.1883 
t C & C Jetronlc, Inc., Princeton, NJ 081540, 609-&21-8540 ••••••••••••••• 11.'2188 
t Communication Coil Inc" Chicago, IL 60634, 312-637-1333 ., • • • • • • • • • •• 11.02190 
t Controllacl Power Co., Troy, Nil 48083, 313-528-3700;1-800-521-4792 •••• 002185 

CUI Stack Inc., Beaverton, OR 97005, 503-643-4899 ••••••••••••••••••• A'2195 

PRODUCT INDEX & DIRECTORY 
§ Dale Eleclronica, Inc., Yankton DIv., Yankton, SO 57078-0180, 605-685-0301 

................................................................. 11.0 2196 
t Del EIcIms. Corp., ML Vernon, NY 10550, 914-6119-200II • • • • • •• • • • • • • ••• 11.0 2200 

EWC, Inc., Engllahlown, NJ 07726, 908-448-3110 • • • • • •• •• • • • • •• • • • • • •• 11.0 2212 
HIpotronlcs Inc., Brewater, NY 10509, 914-279-8091 •••••••••••••• 11.02230-2231 
ISL ProcIuc:ta Int'l, Ltd., Syosset, NY 11791-8093, 516-937-3475 ••••••••• 11.02237 
JM Tranaformar Co., Inc., Farmlngclale, NY 11735, 518-293-0475 •••••••• 11..2242 
Kappa Technologies, Inc., Rahway, NJ 07065, II08-396-84OO;HIOO-223~603 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••• 11.02248 
t Lance Etctrns., Inc., McHenry, IL 60050, 815-344-2900 •••••••••••• 11.02250-2251 
t MIIgnecomp, Inc., PIckens, SC 29671, 803-878-4700 ••••••••••••••••••• 11.02252 

Magnelab, Boulder, CO 80301-4696, 303-442-$700 •••••••••• 11.02253,2258-2257 
t Magnetk:o Inc., HoIIsvIIIe, NY 11742, 518-854-1188 •••••••••••••••••••• 11.0 2284 

Mel Transformer Corporation, Babylon, NY 11704, 516-58N1510 
· • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 11.02270-2271,2276 

§t Microtran Co. Inc., Valley Stream, NY 11582, 516-561-8050 ••• 11.02280,2288,2290 
t NWL Transformers, Bordentown, NJ 08505, 809-296-7300 •••••••• 11.02314-2315 

Paril-Line Transformer Co., Inc., Alhambra, CA 91603, 818-281-6222 •••• 11.02317 
PC Transformer Corp., West Babylon, NY 11704, 516-491-3300 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A02324-2325,2327-2330 
t Pieo Electronics, Inc., Mt. Vernon, NY 10552, 914-699-5514;800-431-1064 

................................................................. Ao2333 
~ t Shogyo International Corp., Great Neck, NY 11021, 516-466-0911 ••••••• 11.02391 

Signal Transformer Co., Inc., Insilco Corporation, Inwood, NY 11696, 
516-239-5777 .................................................... A'2392 

§t Staco Energy Products Co., Dayton, OH 45403, 513-253-1191 ••••• 11.0 2412-2413 
§ Stancor, Whita-Rodgers, Logansport, IN 46947, 219-722-2244 ••••• 11.02414-2419 

Talema ElecIrOnlc, Inc., Saint James, MO 65559, 314-265-5500 ••••••••• Ao2422 
§ Todd System_, Inc., Yonkers, NY 10701,914-983-3400 • • • • • • • • • • • • 11.02436,2440 
tTorold Corp. 01 Maryland, SalisbUry, Me 21801, 301-860~300 ••••• 11.02442-2446 
t Torotel Prods. Inc., Grandview, MO 54030-3199, 816-761-8314 • • • •• Ao2448,2451 

Valor Electronics, San Diego, CA 92121-2245, 619-458-1471 ••••••••••• 11.01606 
Vitec Electronics Corp., Visalia, CA 93291, 2119-G51-1535 • • • • • • • • •• 11.0 2459-2460 
Acme Electrtc Corporation, CUba, NY 14727 ............................ 716-986-2400 
Acme Transformer. Acme Electric Corporation, Lumberton, NC 28358 ... 919-736-1121 
Actown-Electroooi~ Inc., Spring Grove, IL 60081 ......................... 815-675-6641 

tAmertcan Monarch, Minneapolis, MN 55421 ............................ 612-786-9161 
t Avionic Instruments, Avenel, NJ 07001 .................................. 908-382-7100 
t Axel Electronics, Inc., Jamaica; NY 11418 ............................... 718-291-3900 

§t Aydin Corporation (West), San Jose. CA 95119-1371 ................... 408-629-1100 
Berkshire Transfonner Corp. Kent, CT 06757 ........................... 203-927-3541 

t B. G. Laboratories, Inc., Binghamton, NY 13904 ......................... 607-722-2376 
§ Bogen Communications, Inc., Sound Prods., Ramsey, NJ 07446 .....•... 201-934-8500 
tBoums Instruments Inc., Riverside, CA 92507 ........................... 714-781-5148 

Charles Inds. L1d, Charles canter, Rolling Meadows, IL 60008 .......... 708-608-6300 
§ Computer Power Inc., High Bridge, NJ 08829 ....•.....•. 908-838-8000;800-526-5066 

Custom Bobbin Windings, A & K Corporation, Zanesville, OH 43702-2369 
· . .. . .. .. . .. .. . . . . . .. . . .. . .. .. . . . . . . . . . .. .. .. . . .. . .. .. .. . . . .. .. .. . . .. .. 614-452-8973 

tCypress Magnetics, Inc. Rancho Cucamonga, CA 91730 ............... 714-987-3570 
Dantel. Fresno, CA 93727 .............................................. 209-292-1111 

t De Young MIg., Inc., Kirkland, WA 98034 ............•................•.. 206-823-4798 
tDietz Design, Inc., Belton. MO 64012.................................... 816-331-4911 

Dynage/Power A Magnetics, Division Of Oakleaf. Inc., Canistota, SO 57012 
· .................... ,. . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .. 605-296-3482/3487 

Dynapower Corporation. Farmington Hills, M148333 .............•...... 313-553-4300 
Dynapow<lr Corporation, S. Burlington, VT 05407 ......•..•............. 602-86(H2OO 
Electrocom Industries, S. Bend. IN 48615 ............................... 219-232-2743 

§t Electromech, Inc., Kearny. NJ 07032 ......•..•.......•..•.•......••.•... 201-987-0950 
Electronetics, Inc. Everett, WA 98204 .•................................. 208-355-1855 

t Electronic Transfonner Corp., Totowa, NJ 07511 ........................ 201-942-2222 
§ Elgar Electronics CorporatiOn, San Diego, CA 92121 ..... 619-450-0065;800-733-5427 

Elma Engineering, Palo Alto, CA 94303 ................................. 415-494-7303 
tElnelic Electronics, 1nc.:Plant Locations, Gardena, CA 90247 ........•... 213-515-1548 
t Freed Transformer Co. Inc., Electronic Translormer Corp., Totowa, NJ 07511 

... .. .. . .. . .. . .. .. . . .. .. .. . . . .. .. . . .. . . . . .. . . .. .. .. . .. .. .. .. .. . .. .. .. .. 201-942-2222 
LH. Frost LimKed. Oakvllle,Ont. CANADA L6H 2R4 ..........•..•..•.... 416-644-6681 
Gavagan Electronics, Danbury, CT 08810 ............................... 203-748-5248 
GC Interna1ionallnc., Richardson, TJ( 75085-1198 ...................... 214-234-3240 
Grand Transformers, Inc. Grand Haven, M149417 ..•...........•....... 616-642-5430 

§ Hammond Manufacturing Co .• Buffalo, NY 14225 .•..•..........•....... 716-894-5710 
Hitran Corporation, Flemington, NJ 08822-9943 •.. . . .. . ..•.. .. . .. . .•.. .. 908-782-5525 
Integrity Technology Corp., Santa Clara, CA 95050 ...•..... " ... ,. .. . . .. 408-262-8640 

§ James Electronics, Chicago, IL 60618 .................................. 312-483-6500 
§t JB Electronic Transformers, Chicago. IL 60647 .............•..•........ 312-342-0080 

Jerome Industries Corp., Elizabeth, NJ 07201 .......•......•......•..•.. 908-353-5700 
Mag-Con, SI Pau~ MN 55113 . . . . . . . . . . . • . . . . . . . . • . • . . . . . . . . . . . . . . • . . . . . 612-833-8820 

§ Magnetek Triad, Huntington, IN 45750 .................................. 219-356-7100 
§Martin Sound Procls.lnc., Cleveland, OH 44143-2297 ................... 218-442-2286 
§ Micron Industries, Hillside, IL 60182 .. .. .•... .. ... . . .•.. .... .. . .. .. .. . ... 708-547-0900 

Mitchell Electronics Corp., Mt Vemon, NY 10552 ...••................. , 914-699-3800 
t MTE Corp., Menomonee Falls, WI 53051 ................................ 414-253-8200 

MuHiComp., Inc., Beaverton. OR 97006 . . .. .. . .. . .. .. .. . .. . .. .. . .. .. . . . .. . 503-826-4200 
t Neshaminy Transformer Corp., Furlong, PA 18925 ...................... 215-794-7411 

North Hills Electronics, Glen Cove, NY 11542 ........................... 516-671-5700 
t Northlake Engineering, Inc., Antioch, IL 60002 .........••.............•.. 708-395-5710 

Deco Corp. Milwaukie, OR 97222 ..•..........•••..••.................. 503-659-7932 
t Polyphase Instrument, Fl Washington. PA 19034 .........•......•...... 215-643-6850 
t Power Magna-Tech Corporation. Perth Amboy. NJ 08861 ..•.....•...... 908-826-4700 

Precision Components, Inc., Addison, IL 60101 .....•......•.......•...•. 312-543-6400 
t Precision Power Sys1erns, longmont, CO 80501 .•.•.•....•............. 303-443-6250 

Pram Magnelics, Inc., McHenry, IL 60050 ............................... 815-385-2700 
t PTC Transfonners, Bordentown, NJ 06505 ............................. 609-299-8200 

Quam-Nichols Co., Chicego, IL 60837 ....•............................. 312-488-5800 
Radio Television Products Corp., Douglas, P;z 65807 ..•..•..•..•...•... 602-364-4438 
Relay Speciallies, Oakland, NJ 07436 ................................... 201-337-1000 
Shape Electronics, Inc., lombard, IL 60148 ...................... : ....... 708-620-8394 

§-Product sold through distributors t-Product meets MIL specs <p-Rentals #-Value Added Reseller EEM 1991 
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Shakai Far East Ltd., Peekskill, NY 10566.... "'" -"", ... 914-736-3500 I 
§ Shure Brothers IIlC., Evanston. IL 60202-3696 . . . . . . . . .. _ . . . . . . . . . . . . . 708-866-2200 
tSigma Electronics Inc., Houston, TX 77099 ..... 713-933-4700;80(}-874-7121 

§t Skyway Magnetics, Wamer Springs, CA 92086 . . . . . 619-78;>-3342 
South American Development Corp.., Poughkeepsie, NY 12590 .. 914-452-·130~ t 

§ SpeeD Div" Components Specia~ies, Inc., lindenhurs~ NY 11757 . 516.957-8;00': I 
80(}-645-5516 

§ Square [) Co., Palatine, IL 60067 'l08-397-260() 
§t Square D Co. Power Protection Syslems, San Diego, C.;A 92123-1165 619-279-0831 

Staco Transpower, Components Corp. of America, Mt Carmel, IL 62863 

Teee Corp., Winnisquam, NH 03289 ., ....... . 
Texas Tmnsformer Corp., Plano, TX 75086 

§t Thordarson Meissner, Components Corp. of Amer., Mt Carmel, IL 62863 

Tokin Magnetics, Inc., F'9mon~ CA 94539 ." 
t Torlf.!ico Elctrils. Inc., :Lakawo,xi, NJ 0870~ . 
tTrans American Transforme(, E. Setauket, NY 11733 

The Winatic Corp. Electro-TBGhnik Industries, Inc., Vestal, NY 13850 . 
Wireoonders, Inc., Phoenix, A'l1!5021-2824 ' 

618-262-5555 
603-524-1998 
214A24,1581 

618-262-512'1 
415-49(}-7500 
908-364-1 600 
516-928-0762 
607-729-6318 
602-861-1856 

Transformers, Linear Variable-Differentia! ~ See Transtormers, 
Differential {Vol. A) 

Transformers, Magnetlc Amplifier .. ·5600 
Albar. Inc •• Lynnwood. WA 98036.206-771-4006;000-822-5227 
Be! Fu .... Jersey City. NJ 07302. 201-432-0463 ..•.•... , ..• , . 

t Bic"," Electronics. C ... aan. ICT 06018,203-624·5125 •........•..•..... 
t Communicmion CoilinG .• Chicago, IL 00634. 312-631-1333 •.•.•.... " ... 
t Fernwood 1"lfAmriormer ~-;o., 'frriln.!liswr Devices ~nc., Bf.!Ilvidere, NJ 07823, 

908"~75-3207 .................................... " ...•.•.. " ... " .. . 

A'2152 
1'\"2178 
11"2'166 
A'2190 

Magneleb. Bould"" CO 80301-4696. 303-442-10700 •.•.. . •... "........ A'2253 
Mel Transformer Cor~crati(Cln, Bsby@on, NY "l1704, 516~5B7~a5'10 ... A,j!l2212,2276 

l' Mieral,,," Co, Inc .• '\I~lley St''lI'm, I'lY 11562, 516-561-6050 ."." .... ,.". .1\'2289 
t Pica Eleotron;',", 1m,., 'iII!. \fe,no". ~i'f 10552, 914-699-5514;800-43·j-1064 

· .•.•.••.... , " .......... " .• " .......... " ... " " . , . • . .. . .. • . .. . . • • ... A-2333 
t Power Ma9",,·Tech C"'p"ral;on, Perth An,,,,,,. IlJ 08B61. 9I.l8-Rl'!S-4700 ..... . 

/1'2311 
T8lem. EI"r.l,oni~, Inc" S.inl JSi'tCO, MO 55559, :1'14"·~!;5-"50il 

.. . . . ... .... .. ...... ", ....... " ...... '". . .. " .. "... .. A·2422.2424-2426 
§ Temura Co'parotion ,,' America. Cm,...,n. CA 00146-3518. 213-638-1790 •... ". 

A'2427 
Toralco, 'nc .• Irvinglon. 111.1 07111,201-374-8641 ..•...... , .• " .. "" ...• " 1\-1278 

tT",otel "ro<l~. ;"" .• G,.,,!lview, MO 64030-3199,816 .. 761-5314 
· .................................. " .. ." .. , .. ,"....... A·2448.24511-24~1 

Tortrlll" Inc •• Brid!JePort, CT 06008. :103-361-516& .. " , •..•... , . " ....... ". 1\-2447 
Uhreco. Inc •• Houston. Tl< n04:!. '-800-527-"1042 • . • . • . . . . . . . . • . .. A·2464-2457 

t Adams-Maxwell Division, Ce,ast Magnetics, !nglel.1/cncL CA. 90302··1284 
.... , .. .. .. . .. 213-673-3245 

Amecon, Inc., Anaheim, CA 92805 
t American Aerospece Conlrols, Farmingdale. NY 11735 
t Atlas Engineering Corp., Dorehester, M" 021?1 

-'14-6..14-2220;800-392-2292 
516-694-5100 
617-445-7100 

t Axel Electronics, Inc., ,Jamaica, NY 11418 .. , . ' ... , ......... . 718-291-3900 
215-65"1-7510 
40B-629-1100 

t Aydin Gorp., Horsham, P/'I, i 904·£1 ........ > ••••• 

§t Aydin Corporation (West). San Jose. CA 9S11913l1 
Basler Elac., Electronic Produci GroUiJ, Highlanr;.t, IL 6~~249 618-564-2341; 

800-645-2074 
Berkshire Transformer Corp., Ken~ CT 06757 203-927-354'1 

t-/i G.-taboratories, IFIC., Binghamt<ln;-N¥-t_-c c . '. ,-80'M'2~7t1-
t C & C Jetrenic, Inc .• Princeton, NJ 08540 .,'" 609-921-8640 

Coilcra!, Cary, II. 6001S 708-639-2361 
Cross Electronics, Warrendaie, PA 15086.... 412-776-1591 

t Cypress Magnetics, Inc., Rancho Cucamt)nga, CA 91730 .. ..,... 714-987-3570 
Electro Assemblies Corp., Northbrook, IL 60062-2319 ... 708-498-6520 

t Electrocom Industries, S. Bend, IN 46615 ....... 219-232-2743 
fleetronstics, inc., Everett, WA 98204 .. 206· 355-1855 

t Electronic Transformer Corp., Totowa, NJ 07511 201-942-2222 
Electro-Pacific, Goleta, CA 93117 ...... ,........ 805-964-0751 

t Freed Transformer Co. Inc., Electronic Transformer Corp .• To1owa, NJ 07511 
· .................. ' ....... " . . . . . . . . . . . . . . . . . . . . . . . . . . 201-942-2222 

Gavagan Electronics. Danbury, CT 06810 ..... ,. 203-748-5248 
Genisco Technology Corp., La Mirada, CA 90636 ........ 714-523-7001 

§ Hammond Manufacturing Co., Buffalo, NY 14225 716-894-5710 
t Hisonic, Inc., Olathe, KS 66061 ................... 913"782-0012 

Hitran Corporation, Flemington, NJ 08822-9943 . . 908-782-5525 
§t JA Electronic Transformers, Chicago, IL 60647 ..... 312-342-0080 
t Magnecomp, Inc., Pickens, SC 29671 .............. B03-878-4700 
t Magnetico Inc., Holtsville, NY 11742 .......... 516-654-1166 

MultiC'..omp., Inc., Beaverton. OR 97006 . . . 503-626-4200 
t Neshaminy Transformer CoIP.. Furlong, PA 18925.. 215-794-7411 
§ PacifIC Coil Co. Inductor Supp, Inc. Bakersfield, CA 93305-5495..... .805-323,7714; 

8tJO.332-COIL 
Potrans International Inc., Potrans Electrical Corp., LId., Irvine, CA 92714 

....................................................................... 714-975-1222 
t Precision Power Systems, Longmont CO 80501 ..... .................. 303-443-6250 
t Preferred Electronics. Inc .• Westfield, MA 01086 413-568-2301 ;1-80(}-553-6374 

Schumacher Elect Corp., Chicago.IL 60626 .............. , ............ 312-973-1600 
t Sigma Electronics Inc., Houston, TX 77099 ....... 713-933-4700;800-874-712'1 
t Sigmapower, Inc. Carso", CA 90746 .. ... .. .. .. .. . . .. .. . .. .. .... .. .. .. . 213-32-Sigma 

Tokin AmeriCa, Inc., San Jose. CA 95134 ................................ 408-432-8020 
Tored Coil Co., Inc., Wayne, NJ 07470 .................................. 201-635-6195 

t Trans American Transformer, E. Seiauket NY 11733 ................... 516-928-0762 
t Vanguard Electronics Co., Gardena, CA 90248 . . . . . . . . . . . . . . . . . . . . . . . . .. 213-323-4100 

VernHron Corp., Passive Comps. Group, St Petersburg, FL 33743 ....... 813-347-2181 
The Wlna1ic Corp. Electro-Technik Industries, Inc., Vestal, NY 13850 .... 607-729-6318 

§t Zambre Co, Inc. Mountain View. CA 94043 ................ , .. .. .. .. .... 415-968-9176 

Transformers~ Matching-5600 
t ZMAN MagnetiCS. Kent. WA 98032 ...... . . . . . . . . . . . . . . . . . . . . . . . .. 208-251-8064 

Transformers, Matching-5600 
AP)(·Arstan Products. Hicksville. NY 11801. 516-433-1313 .•• " •••• A-2161l-2169 

t Automatic Coil Corp .• A DSG Company. Miami. FL 33147. 305-696·666IJ •••••• 
A·2174 

Bel Fuoe. Jersey City. NJ 07302. 201-432-0463 ••••••.••. "............. A.2178 
aH Electronics. Inc., Burnsville, MH 55337. 612-894-9590 •.••••••• A.2184-2185 
Caddell·Burns Mig •• Mineola. NY 11501-3508. 516-746-2310 ••.••••••••• A.1172 

t C & C Jet,onic. Inc .• Princeton. NJ 08540, 609-921-8640 •.••••.• "...... A.2188 
t Communication Coillne .• Chicago. IL 00634. 312-637-1333 .•.•.•••••••• A-2190 
t Cramer Coil & Transformer Co .• Inc .• Saukville. WI 53080. 

414-284-9425;414-377-7040 ... "... " .• " •. " •..•.•••.•.•.• " ••.•• ",.. A-21St 
CUI Slack Inc .• Beaverton. OR 97005. 503-643-4899 .................... Ao2195 

t ESC Electronics Corp .• Palisades PI<., NJ 07650, 201-947-0400 ••.•••• ". A'2211 
§t EWC.lnc., Englishtown. NJ 07726. 908-446-3110................. Ao2212.2226 
t Hisonic, Inc •• Olathe. r.:S 6601;1, 913·7112-o0·1~ •••..••••• " ..•••••••.••• 1'.-2234 

ISL Products Int·l. Ltd .• Syosset. NY 11791-0093. 516-937-3475 ... ,..... A.2237 
JM Transformer Co •• Inc .• Fanningdale, NY 11735. 516-293-0475 .••••••• Ao2242 
Kappa Technologies. Inc.. Rahway. NJ 07065, 008-396-94oo;1-eoo-223-0603 

.... " ... "" ......... " .............. '" •.•. " .. " .• " .. " ... " .•. ",." .• """ A'2248 
lIIIegnelab. Boulder. CO 80301-4696. 303-442-6700) ••••.•.••••••••••••• A-2253 
MCI Transformer Corporation, Babylon. NY i 1704. 516-587-0510 •••••.• Ao2271 

§t Microtran Co. Inc .• Valley Stream. NY 11582, 516-561-6050 
.... " . " .... " .•...... " ...••. " • " •..••.• " .•.•.•.••• ". ,,02290,2292,2295.2297 

Midcom. Inc-. Watertown. SD 57201, 005-886-4385 •••••••••••••••• "... Ao2300 
t North Hills Elect,onlcs, Glen Cov." NY 11542. 516-671-5700 .••..•• A'2310-2311 
§ Panduit Corp., Tinley Park.IL 00477-098'1.800-777-3300 •••••• " •••••••• Co1802 

Para·Line Transformer Co •• Inc •• Alhambra. CA 91803. 818-281-0222 .".. Ao2317 
t Pieo ElectroniCS. Inc •• MI. Vernon. NY 10552. 914-699-5514;1100-431-1064 

....•.•..•••.•..•.•.•....•.•.•..•.••••••.••• " •••.•••••••••••••.•. A·2333 
Plitron. Downsview, Onto CAN M3J 2N5. 416-587-9914 ••••••.•••• A.2368-2369 
Pram Magnetics. inc., McHenry. IL 60050.815-395-2700 •..•.• ".... A o2375.2393 

t Shogyo International Corp .• Greal Neck. NY 11021. 516-466..()911 ••••• ,. ,,·2391 
§ Sla"c",. While·Rodgers. l<>gsnsport, IN 46947, 219-722-22114 •.••• A.,,414-2419 
§ Tam"'" Corporatio", of Am~ri"a, Carson. CA 00746-3518, 213-6311-1790 •••• "" 

Ao2427 
-r T"",I"I Pmds. I,,~.,. Grand',;""" MO M030-31Sl9. 815-161-6314 .•• ". 110 2446.245'1 

V9mil .. ,,,. Corp., "as.'ye C"m!,s. G,o,,!>. St. l'elersb,,'II. 1'1.. 331'43,813-347-2181 
" .•.•......•...•..•...•. " .•••..••• " ••••••••••••• " . • . • • • • • .. • • . • . • • A·2458 

Actown-Electrocoil, Inc. Spring Grove, IL 60081 ......................... 815-675-6641 
American Magnetics, Carterville, IL 62918 ........ '" ................ " .... 618-965-4830 
Amplifier Research, Souderton. PflI8964-9990. '" .. , ................... 215-723-8181 

§ AT&T Microelectronics, Allontown, PA 18103 ... " ...... '" ...... 1-8tJO.372-2447;ln Can.: 
1-800-553-2448 

§AVA Electronics Corporation, Drexel Hill, PA '19026 ..................... 215-284-2500 
t Axel Electronics, Inc., Jamaica, NY 11418 ............................... 718-291-3900 

§t Aydin Corpomlion (Wesl), San Jose, GA 95"119-1371 ................... 40B-629-11oo 
Berkshire Transformer Corp. Ken~ CT 06757 •..... ".................... 203-927-3541 

tBG Electronics, EPC Corp. Mt Vernon, NY 10550-4430 , .... , .......... 914-664-5591 
t B G, Laboratories, Inc., Binghamton, NY 13904 ......................... 607-722-2376 
§80gen Comml".icalions, Inc., Sound Frods., Ramsey. NJ 07446 ......... 201-934-6500 
t Bourns Instruments inc .• Riverside, CA 92507 ........................... 714-781-5148 
t Caddel! Coil Corp., Midd!etown Springs, 1fT 05757 ............•......... 602-235-2019 

Charles Inds. ltd., Charles Center, Rolling Meadows. Il 60008 .......... 708-808-6300 
t Coast Coii Co., Cossl Magnetics, los Angeles, CA 90016 ......... "..... 213-936-61 SO 
tCoil-O Corp .• Bronxviils, NY 10708 ...................................... 914-337-4775 

Computer System Products, Minneapolis, MN 56447 ..... 612-476-6866;8~22-2537 

--- -Consolidated Electronic Wire & Cable, Franklirrl'lDl<, ll-sot3r-'t412 .... 708-455-8830 
§ Cooper Industries/Belden Di"" Richmond, IN 47375 .... 317-983-5200;8tJO.BElDEN-1 
§ Dale ElectroniC'S, inc., Yank10n Div., Yanirton, SD 57076-0180 .......... 605-665-9301 

Daniel. Fresno. CA 93727 ......... _ .. , ...... '" .. .. .. .. .. .. .. .. .. .. .. .. 209-292-111'1 
t De Young Mfg., Inc., Kirl<land, WA 98034 ............ .. .. .. . .. .. .. .. .. ... 208-823-4798 
tDietz Design, Inc., BeHon, MO 64012 ............ , ....................... 816-331-4911 

Dynage/Power & Magnetics. Division 01 Oakleaf. Inc., Canistota, SD 57012 
...... , ..................................................... c. . .. 605-296-3462/3487 

t Elcom Systems, Inc., Boca Raton. FL 33487 ............................ 407-994-1774 
Electro Assemblies Corp., Northbrook, IL 60062-2319 ............ . . . .. .. 708-498-6520 
Electrocom Industries, S. Bend. IN 46615 ............................... 219-232-2743 
Electronetics, Inc., Everett, WA 98204 ................................... 206-355-1855 

tElectronic Transformer Corp., Totowa, NJ 07511 ........................ ·201-942-2222 
t Elnetic Electronics, Inc.:Plant Locations, Gardena, CA 90247 ............ 213-515-1546 
§ENI, Dill. of Astec America, Inc.. Rochesler, NY 14623 718-427-8300 

Ensign Corp., Burr Ridge, IL 80521 ...................................... 708-325-9343 
t Freed Transionner Co., Inc., Electronic Transformer Corp. To1owa, NJ 07511 

................... , ................................................... 201-942-2222 
tFrequency Selective Networks, WoodSide, NY 11377 ................... 718-424-7500 

LH. Frost LimHed, Oakville,Ont, CANADA L6H 2R4 ..................... 416-844-6681 
Gavagan Electronics, Danbury, CT 06810 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-748-5248 
GC International Inc. Richardson. TX 75085-1198 ...................... 214-234-3240 

§ COG-Thorsen. Rocldord, IL 61105-1208 ................. .... . .. .. .. .. .... 815-968-9661 
§ Hammond Manufacturing Co. Buffalo, NY 14225 ....................... 718-894-5710 

Hitran Corporation, Flemingto", NJ 08822-9943 . . . . . . . . . . . . . . . . . . . . . . . . . 008-782-5525 
Integrity Technology Corp., Santa Clara, CA 95050 .. . . . . . . . . . . . . . . . . . . . . 406-262-8640 

§Jarnes Electronics, Chicago, IL 80618 .................................. 312-463-8500 
§t JB Electronic T,ansformers, Chicago. IL 60647 ......................... 312-342..fl()SO 
t JBM Electronics, Inc., Bedford, NH 0311 (}-6802 ........ , ............. ,.. 603-623-0222 

Jerome Industries Corp., Elizabeth, NJ 07201 ........................... 908-353-5700 
KGS Electronics, Inc., Pasadena, CA 91103 ............................. 8111-798-0786 

t Lenco Elctms., Inc., McHenry, IL 60050 .. .. .. .. .. .... .... .... .... .. .. .... 815-344-2900 
§Lev~on Telcom. Leviton Manufacturing, Bothell, WA 98021-4416 ........ 206-485-4288; 

206-486-2222 
Long Island Transtormer & Inductor Company. Inc., Baldwin. NY 11510 ............... .. 

516-786-5644 
tLorch Electronics:Div. 01 Vemi1ron Corp., St Petersburg, FL 33710 ...... 813-347-2181 

Mag-Con, St Paul. MN 55113 ........................................... 612-633-8820 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <l>-Rentals #-Value Added Reseller 



Transformers, Matching-5600 (Cont'd) 
t Magnecomp, Inc., Pickens, SC 29671 ................. ,................. 803-878-4700 
§ Magnetek Triad, Huntington, IN 46750 .•..•..•...•..•.....•.......•....• 219-356-7100 
t Magnetic CircuH Elements, Salinas, CA 93905 ......•.......•..••....... 408-757-8752 
t Magnetic Component Engineering Co., Culver City, CA 90230 . .. .. . .. . .• 213-398-4761 
t Magneticc Inc., Heltsville, NY 11742 ............•..•...•••......•....... 516-854-1166 
§ MG Electronics, Hauppauge, NY 11788 •.. . . . . . . . . . . . . . . . . . . . . . . • . . . . . .. 516-582-3400 

MicroSignais Inc., Ltc.. NY 11101 ........ 716-937-7955;716-937-0391;800-648-2252 
MHchell Electronics Corp., Ml Vernon, NY 10552 ......•................ 914-699-3800 

tMTE Corp. Menomonee Falls, WI 53051 ........•..•...........•......•. 414-253-8200 
§Multi Products International, West Paterson, NJ 07424 .......•..•....... 201-890-1344 
t Northlake Engineering, Inc., Antioch, IL 60002 . . . • . . . . . . . . . . . . . . . . . . . . . • . 706-395-5710 

Oeco Corp., Milwaukie, OR 97222 •.•.....•..................•.....•.... 503-659-7932 
Olekiron Corp., Signal Technology Corp. Webster, MA 01570 ...•....... 508-943-7440 

t Onan Power IEIec1ronics Minneapolis, MN 55344 . . . . . . . . • . . . . . . . . . . . . .. 612-943-4600 
tOsborneTransformer, Detroi~ MI46203 ........•.....................•. 313-466-9410 
§ Pacific Coil Co. Inductor Supp., Inc., Bakersfield, CA 93305-5495 ......... 805-323-7714; 

8OO-332-COIL 
Pacific Trans,former Corp. Anaheirn CA 92807 .. • . . . . . . . . . . . . . . . . . . . . . 1-800-325-0501 

§ Palomar Engineers, Escondido, CA 92033 .............................. 619-747-3343 
PC Transformer Corp., Wesl Babylon, NY 11704 ........................ 516-491-3300 
Perkin-Elmer Corp., Elcirn. Prods. Dept, Norwalk, CT 06859-0132 ....... 203-762-4786 

§ Philmore Manufacturing, Rock/ord, IL 61125-1386 ....•................. 815-229-7773 
t Piconics, Incorporated, Tyngsboro, MA 01879 .. .. . .. . .• . . . . . . . . . . . . . . . .. 506-649-7501 
t Polyphase Instrumen~ Ft Washington, PA 19034 ....................... 215-543-6950 
t Power Magna-Tech Corporation, Perth Amboy, NJ 08861 ............... 906-826-4700 
tPrecision Components, Inc., Addison, IL 60101 .... : ..................... 312-543-6400 
t PTC Transformers, Bordentown, NJ 08505 ............................. 609-296-8200 

Radio Television Products Corp. Douglas, P;z 65607 '.. . . . . . . . . .. . . . .. .. 602-364-4438 
Rhombus Industries, Huntington Sch., CA 92649-1595 .................. 714-896-0960 
Rosenberger-Micro Coax, (Formerly Micro-Coax Components, Inc.), Collegeville, PA 

19426 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 215-469-3"100 
t Sabre Communications Corp., Sioux CUy. IA 51102 ..................... 712-256-6690 

Schott Corp., Wayzata, MN 55391 ...................................... 612-475-1173 
Servo Corporation of America Hicksville, NY 1 i 802-9907 .............. 516-938-9700 

§ Sascom, Inc., Henderscn, NV 89015-4249 .............................. 702-565-3400 
Shol<ai Far East Ltd., Peekskill, NY 10566 ............................... 914-736-3500 

§ Shure Brothsl's Inc., Evanston, IL 60202-3696 . . . . . . . . . . . . . . . . . . . . . • . . • .. 706-866-2200 
tSigmaElectronics Inc., Houston, TX 77099 .............. 713-933-4700;800-874-7121 
§ Siteo Antennas Div.of Simplicity Tool Corp. Portland, OR 97220 ........ 503-253-2000 

§t Skyway Magn"tlcs, Warner Springs, CA 92086 . . . . . . . . . . . . . .. . .. . . . . .. .. 619-782-3342 
South A"",,;can Development Corp. Poughkeepsie, NY 12590 ......... 914-452-1305 

§ Spaco Div. Components Specialties, Inc. Lindenhurst NY 11757 ........ 516-957-8700; 
800-645-5516 

§Sprague Fi~Mag, San Diego, CA 92111-1416 ........................... 619-569-6577 
Slaco Transpower, ConlpOllents Corp. of America, MI. Carmel, Il 62863 

.................................................................. '.' . .. 616-262-5555 
§Terminal Data Corp., Rockville, MD 20855 ....... , ...................... 301-921-8282 

Texas Transformer Corp., Plano, TX 75066 ............................. 214-424-1581 
§t Thordarscn Meissner, Components Corp. of Amer., Mt Carmel, IL 62863 

Tokin Magnetics, Inc., Fremon\ CA 94539 ............................. . 
§ Toka America, Inc., Mt Prospect,. IL 60056 ............................. . 
t Torema U.SA, Inc., Heuston, TX 77042 ................................ . 
tTorolron Corp. Mt Vernon, NY 10550 ................................. . 
t Torwico Elctms. Inc., Lakewood, NJ 08701 .......•...................... 
t Trans American Transformer, E. SetalJk~ NY 11733 .................. . 
t TIE, InCorporated, W. Los Angales. CA 90064 ......................... . 

Unadilla Antenna Mig. Co., Andover, MA 01 e 10 .....•............•.....• 
UnHed Technologies ,Control Systems, logansport, IN 47401 .......... . 

t Vanguard Electronics 'Co., Gardena, CA 90248 ......................... . 
§ Vttec Electronics Corp. Visalia, CA 93291 .............................. . 

Western MuHiplax Corp., Belmon~ CA 94002 ........................... . 
Wide Band Engineering Co., Inc., Phoenix, P;z 65036 ................... . 
The Wlnatic Corp., Electro-Technik Industries, Inc., Vestal, NY 13650 ... . 
Wirei:lenders, Inc., Phoenix, P;z 85021-2824 ............•...........•.... 

§ Zambra Co .• Inc.. Mountain View, CA 94043 ........................•.... 

Transformers, Microminiature-5600 

618-262-5121 
415-490-7500 
706-297-0070 
713-977-2500 
914-664-2050 
906-364-1800 
516-928-0762 
213-476-8224 
508-475-7831 
219-747-8142 
213-323-4100 
209-651-1535 
415-592-8832 
602-254-1570 
607-729-6318 
602-661-1656 
415-966-9176 

Advanced Components Inds., Inc., Spitznagel GmbH, Torrance. CA 90501, 
213-320-0060;310-328-(1060 •••••••••••••• _.......... ••••••••• Ao2150-2151 

APX-Arslan Products, Hicksville, NY 11801, 516-433-1313 ••••••••••••• A'2169 
t Automatic Coil Corp., A DSG Company, lIIiaml, Fl33147, 305-696-6660 •••••• 

A·2174 
Avel-Llndberg Inc., New Milford, CT 06776, :io3-355-4711 .............. A.2175 
Bel Fuse, Jersey City, NJ 07302, 201-432-(1463 •••••.••••••••••••••••.• A·2178 

t C & C Jetronic. Inc., Princeton, NJ 08540, 609-921-8540 •••••••••••.••• Ao2188 
t Communication Coil Inc., Chicago, IL 60634, 312-637-1333 • • • • • • • • • • • •• A·2190 

Delevan Dlv., American Precision lnels. inc., E. Aurora, NY 14052-(1449, 
116-652-3600 .................................................... Ao1205 

Dynage/Power & Magnetics, Division 01 Oakleaf, inc., Canistota, SD·57012, 
605-296-3462/3487..................................... Ao2201-2202,2204 

Elchholf ElectroniCS, Warwick, RI 02886, 401-738-1440;800-678-1040 
• • .. • • • . • • . . • . • . • • • • • • • • • • • • . . • • • .. • • • • • • • . • . • . • • • • • . • • .. ... Ao2206-2207 

EWC, Inc., Englishtown, NJ 07126, 908-446-3110 •.••••• Ao2212,2217,2224-2225 
JBM ElectroniCS, Inc., Bedford, NH 03110-6802, 603-623-(1222 •••••••••. Ao2238 
Jill Tranaformer Co., Inc., Farmingdale, NY 11735', 516-293-(1475 _....... Ao2245 

t Kappa Technologies, Inc., Rahway, NJ 07065, 908-396-9400;1-800-223-(1603 
................................................................. A'2248 

Magnelab, Boulder, CO 80301-4696,303-442-6700 •••••••••••••••••••• A'2253 
§t Mlcrotran Co. Inc-, Valley Stream, NY 11582, 516-561-6050 

........ ... •••• .............................. Ao2282,2287,2289,2292-2298 
Midcam. Inc., Watertown, SD 57201, 505-886-4385 •••••••••.•• _ • • • . • •• A'2300 

t Minl-Circulls Leb-, Brooklyn, NY 11235-0003, 718-934-4500 ••••.•.••••• A'1753 
Mitchell Electronics Corp., Mt. Vemon,NY 10552, 914-8911-3800 .•••.••• A·2306 
MuItiComp., Inc., Baaverton, OR 97006, 503-626-4200 •••••••••.••••• _. A'2307 

§ Multi Products International, West Paterson, NJ 07424, 201-890-1344 ••• A'2309 

PRODUCT INDEX & DIRECTORY 
North Hilts Electronics. Glen Cove, NY 11542, 516-671-5700 ••• _ •• _..... A'2311 

t PCA ElectroniCS, Sepulvecla, CA 91343, 8111-892-(1761 • _ •••••• __ • _ • _ • •• A'2320 
PC Tranaformer Corp., West Babylon, NY 11704, 516-491-3300_ •• _. _. _. A'2327 

t Pica Electronics, Inc., Mt. Vernon, NY 10552, 914-699-5514;800-431-1064 

Pram Magnetics, IIIC-, McHenry, Il 60050, 815-385-2700 •••••••••••••••• 
§t ReD Components, Inc-, Manchester, NH 03109, 603-869-0054 •••• _ ••••• 
t Signal Transformer Co.., Inc.,lnallCo Corporation, Inwood, NY 11696, 

516-239-5777 ......... _ .................... _. _ • .. .. .. • • .. .. .. • ... A'2392 
t Tamura Corporation of America, Car8on, CA 90746-3518, 213-838-1790 •••••• 

A'2427 
t Torotel Prods. Inc., Grandview, 111064030-3199, 816-761-6314 

• ............................ _ ........................ _ A'2448,2450-2451 
Vernilron Corp., Passive Comps. Group, St Peler8burg, FL 33743, 813-347-2181 

...... _ ............... _ ....... _ ............. _ ................. _ ... A'2458 
Vilec Electronics Corp., Visalia, CA 93291, 209-651-1535 ••••••••••• ,... A'2463 

§Belllnds., J. W. Miller Div., Gardena, CA 90247-1059 •..•.....•.......... 213-515-1720 
_hire Transformer Corp. Ke~ CT 06757 •..•..•..•................. 203-927-3541 

t B. G. Laboratories, Inc. Binghamton, NY 13904 ....•........•...•....... 607-722-2376 
t Bourns Instruments Inc., Riverside. CA 92507 ..•.............•..•.•..... 714-781-5148 
§ Dale ElectroniCS Inc., Yankion Div, Yankton, SO 57076-0180 •.......... 605-665-9301 
t De Young Mfg. Inc., Kirkland, WA 98034 .. . .. .. . ... . . ... . . .... . . .. ... ... 206-823-4798 

Electromech, Inc., Kearny, NJ 07032 .................................... 201-997-0960 
t Electronic Transformer Corp., Totowa, NJ 07511 .........•.....•..•..... 201-942-2222 
tElnetic Electronics, 1nc.:PIant Locations, Gardena, CA 90247 ......•..... 213-515-1546 
t Freed Transformer Co., Inc. EIec1ronic Transformer Corp., Totowa, NJ 07511 

· .. . . .. . . . . . . . . . . . .. . .. . . . .. ..•. . . . . . . .. ..... ... . . . . .. . .. . . .•.. . .•. . . .. 201-942-2222 
§t Gowanda EIec1ronics Corp., Gowanda, NY 14070 . • . . . . . . . . . • . . • . . . . . . .. 716-532-2234 

Grand Transformers, Inc., Grand Haven, MI 49417 ..........•......•.... 616-842-5430 
tlLC Data Device Corp .• Bohemia, NY 11716-2482 ....................... 516-567-5600 
§ James Electronics Chicago, IL 6061 B ......................•..•.....•.. 312-463-6500 

§t JB Electronic Transformers. Chicago, IL 60647 ..........•..•..•.....•.. 312-342-0080 
t Lenco Elctrns., Inc .• McHenry, IL 60050 . . .. . .. . .. . . . . .. . . . . . .•. . .. . . .. . .. 815-344-2900 
t Magneccmp, Inc., Pickens, SC 29671 ................................... 803-876-4700 
§Magnetel< Triad, Huntington, IN 46750 ................ : ...........•..... 219-356-7100 
tMagnetic Component Engineering Co. Culver City, CA 90230 ........... 213-396-4761 
tMagnetico inc. HoHsvllle, NY 11742 .•..................•...•........... 516-854-1166 

MicroSignals Inc., LtC. NY 11101 ........ 716-937-7955;716-937-0391;800-646-2252 
Olekiron Corp. Signal Technology Corp., Webster, MA 01570 •....•.•... 506-943-7440 

§ Pacific Coil Co" Inductor Supp.. Inc. Bakersfield, CA 93305-5495 ......... 805-323-7714; 
800-332-COIL 

t Piconics, Incorporated, Tyngsboro, MA 01879 .•. . . . . . . . . . . . . . . . . . • . . . • . • 506-649-7501 
t Polyphase Instrument Ft Washington, PA 19034 ....................... 215-643-6950 
t Power Magna-Tech Corporation, Perth Amboy, NJ 08661 ............... 906-826-4700 

§t Rhombus Industries, Huntington Bch. CA 92649-1595 ...............•.• 714-896-0960 
Scholl Corp. Wayzata, MN 55391 .........•..................•..•.....• 612-475-1173 
Shokai Far East Ltd., Peekskill, NY 10566 .....................•..•...... 914-736-3500 

tSigma Electronics Inc.. Houston. TX 77099 .............. 713-933-4700;800-874-7121 
t Sigmapower, Inc., Carson, CA 90746 ..........................•.....•... 213-32-5lgma 

South American Development Corp., Poughkeepsie, NY 12590 ........• 914-452-1305 
Texas Transformer Corp., Plano, TX 75086 ............................. 214-424-1581 

§ Thordarson Meissner. Components Corp. 01 Amer. Ml Carme~ IL 62863 
618-262-5121 

§ Toko America, Inc .• Mt Prospect" IL 60056 . ...... .. . ... .. . .. • .. . .. ..•... 706-297-0070 
tTorwico Elctrns.lnc., Lakewood, NJ 06701 .............................. 906-364-1800 
tTrans American Transformer. E. Setauket, NY 11733 ................... 516-926-0762 
tTransformer Design. MTE Corporation, Menomonee Falls, WI 53051 ... 414-253-8200 
t TIE, Incorporatad, W. Los Angeles, CA 90064 ...•..................•... 213-476-8224 
tVanguard Electronics Co., Gardena, CA 90248 ..•..•...............•.... 213-323-4100 

Transformers, Microphohe-5600 
APX-Arstan Products, Hicksville, NY 11801, 516-433-1313 _ •••••••• _... A'2169 

t Automatic Coli Corp., A DSG Company, Miami, FL 33147, 305-696-6660 •••• _ • 

Bel Fuse, Jersey City. NJ 07302, 201-432-(1463 •••••• _ • _ •••• _ • _ •• _ ••••• 
§t Microlran Co. Inc., Valley Stream, NY 11582, 516-561-6050 ••••••• _ ••••• 

Midcom, Inc., Watertown, SD 57201, 605-886-4385 •••••••••••• ;. _ ••• _. 
Mitchell Electronics Corp., Mt. Vernon, NY 10552, 914-699-3800 •••• _ ••• 
Para-Une Transformer Co., lIie., Alhambra, CA 91803, 818-281-(1222 •••• 

t Pieo ElectroniCS, Inc., Mt. Vernon, NY 10552, 914-8911-5514;800-431-1064 

A'2174 
Ao2178 
Ao2295 
A'23QO 
A'2306 
A'2317 

.................................... _ ............... _ ............ A'2333 
§Stancor, Whita-Rodgers, Logansport, IN 46947, 219-722-2244 ••••• A'2414-2419 
§ Tamura Corporetion of America, Carson, CA 90746-3518, 213-638-1790 •••••• 

, A'2427 
tTorotel Prods. Inc., Grandview, MO 64030-3199, 816-761-6314 _.... Ao2448,2451 

Accusonic Systems Corp., A DSG Company, New Hyde Park, NY 11040 
· . . . . . . . • . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . 516-326-3300 

Actown-EIec1rocoi~ Inc., Spring Grove, IL 60081 ...•..................•.. 815-675-6541 
American Magnetics Carterville, IL 62918 . . . • . . . . . . • . . • . . . . . . . . . . . . . . . .. 616-985-4638 

t B. G. Laboratorias, Inc., Binghamton. NY 13904 ...•..................... 607-722-2376 
t Bourns Instruments Inc., Riverside, CA 92507 ....•...•...•.•........•.•. 714-781-5148 
t De Young Mig., Inc., Kirkland, WA 98034 . ..•.. ... .. . ... .. . . .. . .•.. .. .. .• 206-823-4798 
§ Direc1 Sound Corporation, New York, NY 10011 ......................... 212-691-9050 

Electro Assemblies Corp. Northbrook, Il 60062-2319 .•.. . . .•.. ..•.. .. .. 708-496-8520 
Electronetics Inc., Ever~ WA 98204 ......•..•........•......•......•.. 206-355-1855 

t Electronic Transformer Corp.,Totowa, NJ 07511 .•...•... ,.............. 201-942-2222 
t Elnetic ElectroniCs, 1nc.:Plant Locations, Gardena, CA 90247 ...........• 213-515-1546 
t Freed Transformer Co.. Inc.. EIec1ronic Transformer Corp., Totowa, NJ 07511 

· . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . . . . • . . • . . . . . . . . • 201-942-2222 
§Hammond Manulecturing Co. Buffalo, NY 14225 .......•.....•..•...... 716-894-5710 
§James Electronics Chicago, IL 60618 ........................•.....•... 312-463-6500 

Le""" Elctrns .• Inc., McHenry, IL 80050 . . . .. . . • . . . . . . . . . . . . . . . . • . . • . . . . .. 815-344-2900 
§Magnetek Triad, Huntington, IN 46750 .................................. 219-356-7100 
t Magnetico Inc., Honsville, NY 11742 ...•..•...................•.....•.•. 516-854-1166 

Multi Products Internetional. West Paterson, NJ 07424 .•.....••..•....•. 201-890-1344 

§-Product sold through distributors t-Product meets MIL specs ct>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 

§ Pacific Coil Co., inductor Supp., Inc., Bakersfield, CA 93305-5495 ......... 805-323-7714; 

§ Paso Sound Products, Pelham, NY 10803 .. .. ................ .. 
t Polyphase Inslrl.lmel1~ Fl Washington, rA 19034 ............ . 
t Power Magn ... Toch Corporatioll, Pelth Amboy, N..I 0886'1 ....... . 

P",rn Magnetics, Inc., McHenry IL 60050 ..... . .......... : ..... . 
t PTe Transfmfnaff" ~rdentown, NJ 08505 
s Sesr.om. Inr. .. HA~rteffiOn N\f R~O' '1-.1?49 

Shokai Far East Lid., Peekskill NY 10560 
§ Shure Brother. Inc., Evanston, IL 60202 .. 3696 ........................ . 

§t Skyway Magnetics, Warner Spring .. CA 92086. . ................ . 
§ Thordarson Meissner, Components Corp. 01 Amer., Ml CarmellL 62863 

tTrans American Transformer, E.. Setauket, NY 11733 
Vilec Electronics Cmp., Visalia, CA 93291 

Tran~former3, M~A:~ng ... 56DC 

8()()"332-COIL 
914-738-4600 
215-643-6950 
908-826-4700 
815 .. 385-2700 
609-298-8200 
?02-565-31/0!'\ 
914-736-3500 
708-866-2200 
619-782-3342 

618-262-5121 
516-928-0762 
209-651-1535 

t Communicalio," Co;linG., Chicago, !l r.oS34, 312-637-1333 .•.•.•.•..•. , 11.0 2190 
t Magnecomp, Inc., Pickens, SC 29611, 803-1178-4700 .," ••• " .•.•• "...... 11.'2252 

MCI T",,,Qforon,,,, C"""oroll"", 1!8b~I"", NY 1H04, 516"587-0510 ... jl0 2211,2276 
§t Mlcrotran Co. I"c., \J.lley $Irnam, !ol" '11582, 5'16-561-605\1 ......... ,... 11.'2280 

~Jlidcom, lilC., Wai:erlowII, SO 57201, 605-666-/13115 "................... 11.'2300 
t t\li"i-CirGuit~ ..... b., !!,.,,,klyn. ~W 11235..ijOO~J, 7ia .. 'l~4-1.\500 ." A-1753 

iIIIitchell E'er:lm ... ics C"'~'" MI. lI'ernon. lilY 10552, 914-899-380(1 ........ 1\-2306 
"~"rth rims EleL-t,t>o·I'CS, Glen Cove, i"Y l1:i4~, 51IHif"-571l0 .•..•......• 11.'2311 

t Pieo E!ecttonics, Inc., MI. lIe,non, NY 105Sl', 914-6lI!l-5514;lIll0-431-1064 

§ 'J'.mu,a Corpo,ation 0'1 AmenGe, C .• roon, C.I\ ;;1l746-351Il, 213-638-'1790 ... , 
A'2427 

~. T"r<Ji:e~ I""'O:;~. ~!lC., Granr.ivi .. w, 111064030 .. 3,99,1116-76-'-63·14..... />.02448,2451 
~'.;,trnitroi1l CCl~ ••• ')sSl:ti1le Compa GlI'OUP, 51. ~eterSbt.lH!'Q, iFL 33743, S-IJ-3t4"I'-.:l'id1 

.................................................................. A'2451l 
Am~~ican Magnet~cs, Carterville, ~L £2918. 018-985-4838 

§ Alla~tic Magnetic!), Inc., Pompano Beach, Fl. :33069 . 305-9711-'1920 
j;je~-ksnire Transformer Corp .. Kent, CT 067f)7 .. "...... 203-927-3541 

t S. G. Labo'a!ories, Inc., SinghaMar., N'I13904 . 607·72.~-2376 

Coast Coil Co., Coast M"'Jnalics, Los Angel"", CA 90016 .' 213-936-6188 
tGoij-l':..l Corp., Bronxville, ~J'l IOlOn .. .... ........ 914-337-4775 
§ Dait-1 EIf:."Ctmnic.s, !nc., ':'ankton Div., Yanki,or.., SD 0'707'8-0180 . 605-665-930"1 
t De Young Mfg., Inc., Kirkland, WA 98034 .. . ..................... ' 206-823-4798 
t Dietz Design, Inc., Belton, MO 64012 .................................... 8'16-331-4911 

Elect,o Asse",.bl;,," Corp. NorthbroClk, Il 60002-2319 . . . . . . . . . . . . . . . .. .. '/06-498-6520 
t Electronic Transformer Corp., Totowa, NJ 07511 ........................ 201-942-2222 
tElootic Eiectronics, Inc.:Plant Localions, Gardena, CA 90247 ............ 213-515-1546 
t Freed Transformer Co., Inc., Electronic Transformer Corp., Totowa" N..I 01'511 

. '" . .. .. .. .. .. .. . .. . . . .. .. .. .. .. .. .. .. . .. . 201-942-2222 
t Fl'oo.!,IAI1I'Y ~~In~iv~ i\IAt>.N'i';l'"k~, ll\J''''nd~;rl,=" lI\iV ~ 1377 .. :~2-f]2~··7~O:J 

GC intern1!ttjonall!1c., Richardson, TX 75085-"11"198 . 214-234-3240 
§ Hammond ManufaclUt'ing Co., Bullalo, ~jY 14225 ................ 716-894-5710 
§ James Eiectronics, Chicago, IL 60618 .. '" .. . .. .... .................. 312-463-6500 
§Magnel9k Triad, Huntington, IN 46750 .... ........ .. ................. 219-356·'7100 
t Magn&!ic Circuit E'erne~is, Saiinas, CA 93905 'lOB-757·8752 

I-Iesharniny Translomler Corp .. I'urlong, f'A 18925 ............... 215-794-7411 
§Pacilic Coil Co., Induclor Supp., Inc., Bakersfield, CA 93305-5495 ......... 805-323-7714; 

80(}-S32-COII_ 
t Polyphase Instrumant. Ft W!",hingloo, PA 19034 ....................... 215-643-6950 
tSigma Electronic'S Inc., Houston, rx 77099 .............. 713-933-4700;800-874-7121 
§JhordarsoI1Meis.."""r, <;Omponantseo1J)· 01 Amer .. Mt Car~.Jl<>g!lll3_ 

§ Toko America, Inc .. , Mt Prospacl" IL 60056 ............... .. .......... .. 
t Tilrotron C.Q~?", fVit Vernon, NY ~ 0550 ................ " 
t Torwico I::lc!rns. Inc., Lakewood, NJ 08701 ........................... .. 
t Trans American Transformsr, E Setauket, NY 11733 .................. . 
t n'E, Incorporated, W. Los Angeles, CA 90064 ......................... . 
t Vanguard Eiect'"nics Co., Gardena, CA 90248 ........................ . 

Vitae Electronics Corp .. Visalia, CA 93291 .............................. . 

Transformers, Modem / COUpIEU-5600 

618-262-5121 
706-297-00'10 
914-664-2050 
906-364-1800 
516-926-0762 
213-478-8224 
213-323-4100 
209-651-1535 

l' Communication Coil In!:., Chicago, IL 00634, 312-6~7-1333 .•. .•••. .•••• .<\-2190 
CUI Stack Inc., Beaverton, OR 97005, 503-643·4899 .••••.•.••••••••••. 11.'2195 
JEiM EIact",nice, !nc., Bedford, NH 03110-6802, 003-623-$222 ••..• 1\-2238-2239 
Midcom, Inc., Watertown, SI) 57201, 605-886-4385 ••••••••. " .•.•••.. _. 1\.-2300 
[.lfljnage/Pow8r fl, Magl1,atic:s, Di\lisior~ or Oakleaf, Inc., Canistnta, SD 57012 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . . .. 605-296-3462/3467 
LH. Frost Limited, Oakville,Ont, CANADA L6H 2R4 ..................... 416-844-6681 

'tWirebenders, Inc., Phoenix, AZ. 85021-2824 ............................. 602-861-1856 

Transformers, Modulation-5600 
t Communication Colllne., Chicago, iL 00634, 312-637-1333 .•••..••••••. 11.'2190 

Dyn8ge/Power & MagnetiC"', Division 01 Oakleaf, Inc., Canistota, SO 57012, 
605-296-3462/3487 •••. " ....................... ,........ ....... .•• A·22!13 

Hlt,an Corpore!;"n, Fleml ... gtorl, NJ 08ll22-GG4:!l, !IO!I-782-!..'i5~!; ...... " .. "·2235 
t NWL Transformers, Bordenlown, NJ 08505, 509-298-7300 .... "... A·2314-2315 
t Plco Electronics, Inc., Mt. Vernon, NY 10552, 914-699-5514;800-431-10511 

................................................................. A·2333 
tTc",lel Prod .. In.:., Grandv;"w,!IiIO 64030-3199, 816-761-6314..... A o2448,2451 

American Magnetics, Carterville, IL 62918 .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... 618-985-4338 
§ Atlantic Magnetics, Inc., Pompano Beach, FL 33069 . . . . . . . . . . .. . . . . . . . .. 305-979-7920 
tAxel Electronics, Inc., Jamaica, lIlY 11418 ............................... 716-291-3900 

§t Aydin Corporation (Wesl), San .Iose, CA 95119-1371 ................... 408-629-1100 
t B. G. Laboratories, Ire., Binghamton, lIlY 13904 ......................... 607-722-2376 
tDeI Elctrns. Corp., Mt lIernon, NY 10550 ................................ 914-699-2000 
t Do Young Mig. Inc. Kirkland, WA 96034 .. .. .. .. .. . .. .. ...... ...... ..... 205-823-4798 
tDietz Design, Inc. Befton, MO 64012 .................................... 816-331-4911 
t Electronic Transformer Corp. Totowa, NJ 07511 ........................ 201-942-2222 
t Elnelic Electronics, Inc.:Planl Locetions, Gardena, CA 90247 ......... ,.. 213-515-1546 

Transformers, Output-5600 
t Freed Transformer Co., Inc., Electronic Transformer Corp. Totowa, NJ 07511 

· . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . .. 201-942-2222 
tFrequency Selective Networks, Woodside, NY 11377 ................... 718-424-7500 

LH. Frost Limited, Oakville,OIlt., CANADA L6H 2R4 ..................... 416-844-6681 
Gavagan ElectroniCS, Danbury, CT 06810 . . . . . . . ................. , 203-748-5248 
Grand Transformers, Inc., Grand Havan, MI49417 ...................... 616-842-5430 

§,James Electronics, Chicago, IL 60618 ........... .. ................ 312-463-6500 
;- Lencc E!ct:'~3., !:;::., McH~:<".i. :~. C:.!CCC .. . . . . . . . . . . . . . . .. . . .. . . .. . . .. . ... a i 5-;j44...2900 

Mag-Con, St Paul, MN 55113 .......................................... 612-633-8820 
§ Magnetek Triad, Huntington, IN 46750 .......... _...................... 219-356-7100 

§tMicrotran Co. Inc., Valley Stream, NY 11582 ............................ 516-561-0050 
t Northlake Engineering, Inc.. Antioch. IL 60002 ...... . . . . . .. . . . . . . . .. . . . .. 708-395-5710 

Oeco CO'll, Milwaukie, OR 97222 ...................................... 503-659-7932 
§ Pacific Coil Co., Induclor Supp., Inc. Bakersfield, CA 93305-5495 ......... 805-323-7714; 

SOO-332-COIL 
tPolyphase Inslrumem Ft Washington, PA 19034 ....................... 215-643-6950 
t Power Magn ... Tech Corporation, Perth Amboy, NJ 0886 t ............... 908-828-4700 

Prem Magnetics, Inc., McHenry, IL 60050 ............................... 815-385-2700 
t PTC Transforme,s, Bordentown, NJ 08505 .......... .................. 609-298-8200 

Radio Television P,oducts Corp., Douglas, M. 85607 . . . . . . . . . . . . . . . . .. 602-364-4438 
Schott Corp., Wayzata, MN 55..191 ..................................... 612-475-1173 

§tSkyway Magnetics, Wamer Springs, CA 92086 .......................... 619-782-3342 
Slaco Transpower, Components Co'll of America, ML Carmel, IL 62863 

§ Thordarson Meissner, Components Corp. of Arner. Mt Carme~ IL 62863 

t Torwico Elclrns. Inc., Lakewood, No) 08701 ............................. . 
t Trans American Transformer, E Setauket, NY 11733 .................. . 

Vitae Ele<;tronics Corp., Visalia, CA 93291 .............................. . 
§t Zambre Co., Inc., Mountain View, CA 94043 ............................ . 

Transformers, Output-S60n 

618-262-5555 

616-262-5121 
908-364-1 BOO 
516-928-0762 
209-651-1535 
415-966-9176 

Amecon, Inc., Anaheim, CA 92005, 114-634-2220;800-392 .. 2292 • . • • . . . .. 1\·2162 
'!!>'P)(-ArslAl" Products, I-licksvilie, NV 11801, 516-433-1313 •••••••• 1\.2168-2169 
IS"I Fuse, Jersey City, iIIJ 07302, 201-432-0463 ••.••••• "............... 1\·2178 

t Comrnunic81ion Coil I .. "., Chic"l!<', 1I...1ro534, 312 .. 537· .. 1333 ••.•.•.....•. 1\0 21911 
Elch!!"" Electronic", Warwick, RI 02566, 401-738·1440;80C-678~1040 

... _ .•.. " ....... " ........... , ........... " ...... " .. " .......... 1\'2206-2207 
!:"!J'lC, i"c., Englwhlown, !l!J C:n'2!l, !lOO-44tI-3"41G .••..••••.•• ""2212,2216,2224 
ISL P,oducts Inl'l, Ud., Syaaaet,NY 11781-6093, 516-937-3475 •.••••••• 1\.2237 
Jerome Industries Corp., Elizabeth, NJ 07201, 908-353-5700 ".. ""2241,0.1823 
JM ·f.ans/orm", Co., Inc., Farrrlingdafe, illY 11735, 516-293..(1475 

· ....................... , . • . .. . . .. .. .. .. . . .. .. • . . . .. . •. A'2242,2244-2245 
1'Lanco Elctms., Inc., McHemy, !L EIlO5O, 815-3<\4-2900 •••••••.•••.•.••• A.2251 
t MsgrteComp, Inc., Pickens, SC 29671, 803-678-4100 ••••••••••••••••••• A'2262 
t Magnetico Inc., Hallsville, illY 11742, 516-654-1166 .•...•••.•.•••••.••• A'2265 

~JjC~ Tr3n~o!"mef Co!'p!)~~~iQ!"il, !!!lby!cr., ~y ~17'C4, ~1S"ZS7...o5-:::: •. " A(;~7-:,~275 
§t lIIlie'olrsn Co. Inc., Vall"y Stream, NY 11502, 516-561-6050 .••••. "...... 1\'2297 

Midcom, Inc., Watertown, SO 57201, 005-886-4385 ••.•••.•••••.••••••• A'23OO 
MuItIComp., Inc., Bea ..... rton, OR 97006, 503-626-4200 •.•••••••.•••.••• A'2307 

t NWl Transformers, Bordentown, NJ 08505, 009-298-7300 •••.•••• A-2314-2315 
Para-lJne Transformer Co., Inc., Alhambrs, ell 1/1803, 818-281-11222 •••• 1\0 2317 
PC Tranaformer Corp., West Babylon, NY 11704, 516-491-3300 ..•. A'2325,2331 

t Pico Electronics, Inc., Mt. Vernon, NY 10552, 914-699-5514;800-431-1064 
.................. ", .............................................. 1\'2333 

t Shogyo International Co,,,., GNat Nack, NY 11021, 516-466-0911 .•.•..• A·2391 
§ Tamura Corporation of America, Carson, CA 90746-3518, 213-638-1790 ..•••• 

A'2427 
tTaroid Corp. OfMiryl&nd, Salisbury, Mi)"2-iOO1;301.:aiio:Qsoo ...•....•. Ao:i442 
tTorotel Prods. Inc., Grandview, 11'10 64030-3199,816-761-6314 

· ................ " ................ , .. • . • . • • • .. . • . .. .. .• 1\.0 2448,2450-2451 
Abacus Controls Inc., Somarville, NJ 08676 ............................. 906-526-6010 
Actown-Electrocoi( Inc., Spring Grove, Il 60081 ......................... 815-675-6641 
American Magnetics, Carterville, IL 62918 .. .... .. .. .. .... .. .. .. .. .. .. ... 618-985-4838 

t American Monarch, Minneapolis, MN 55421 ............................ 612-786-9161 
§AT&T MicroelectroniCS, Allentown, PA 18103 .................. 1-8()()"372-2447;ln Can.: 

. 1-800-553-2448 
t Axel Electronics, Inc .. Jamaica, NY 11418 ............................... 718-291-3900 

§tAydin Corporation (West), San Jose, CA 95119-1371 ................... 408-629-1100 
Basler Elec. Electronic Product Group, Highland, IL 62249 ............... 618-854-2341; 

8O(}-645-2074 
t Beckman Industrial Corp., Affiliate of Emerson Electric Co., Fullerton. CA 92635 

.................................................................. 714-447-2300 
Berkshire Transformer Corp., Ken~ CT 06757 ..................•........ 203-927-3541 
Bey Electric, Inc., Lincoln P,,", NJ 07035 ............................... 201-694-5000 

t B. G. Laboratories, Inc. Binghamton, NY 13904 ......................... 007-722-2376 
tBourns Instruments Inc., Riverside, CA 92507 ........................... 714-781-5148 
tCoast Coil Co. Coast Magnetics, Los Angeles, CA 90016 ............... 213-936-6156 
Coi~ Corp., Bronxville, NV 10708...................................... 914-337-4775 
Computer Power Inc., High Bridge, NJ 08829 ............ 808-838-8ooo;8()()"526-5086 
Custom Bobbin Windings, A & K Corporation, Zanesville, OH 43702-2369 

....................................................................... 614-452-6973 
§ Dale Electronics, Inc.. Yankton Div., Yankton, SO 57078-0180 ........... 805-665-9301 
t Del Elctms. Corp., Mt Vernon, NY 10550 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 914-699-2000 
t De Young MIg., Inc., Kirkland, WA 96034 .......................... .. .... 206-823-4798 
t Dietz Design, Inc., Betton, MO 64012.................................... 816-331-4911 

Dynage/Power & Magnetics, Division Of Oakleaf, Inc., Canistota, SO 57012 
· . . . . . . . . .. • . .. . .. .. . . .. . . .. . .. . . . .. . . .. . . . . . .. .. . . . . . . . . . . .. .... 605-296-346213487 

§t Electromech, Inc., Kearny, NJ 07032 .................................... 201-1197-0950 
Electronetics, Inc., Everett, WA 98204 ................................... 206-355-1855 

t Electronic Transformer Co'll, Totowa, NJ 07511 ........................ 201-942-2222 
tEIne1ic Electronics,Inc.:Planl Locations, Gardena, CA 90247 ............ 213-515-1546 
t Freed Transformer Co., Inc., Electronic Transformer Corp., Totowa, NJ 07511 

· • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . • • . . . . . . . . . . . . .. 201-942-2222 
LH. Frost LimHed, Oakvllle,Ont, CANADA L6H 2R4 ......•.•............ 416-844-6681 
Gavagan Electronics, Danbury, CT 06810............................... 203-748-5248 

EEM 1991 §....;.Product sold through distributors f-Product meets MIL specs <I>-Rentals #-Value Added Reseller 



Transformers, Output-5600 (Cont'd) 
GC Intemationallnc., Richardson, "IX 75085-1198 ...................... 214-234-3240 
Ge\tysbuIg Tr8nsfonner Corporation, Gettysburg, PA 17325 ............ 717-334-2191 
Grand Transformers, Inc., Grand Havan, MI 49417 ...................•.. 616-842-5430 

SHammond Manufaclurlng Co., Buffalo, NY 14225 ....................... 716-894-5710 
tHisonic, Inc., Olathe, KS 68061 ...................•.....•............•.. 91(H82-Q012 

HJtran Corporation, Flemington, NJ 08822-9943 . . . . . . • . . . . . . . . . . . .. . . . . . 906-782-5525 
Integrity Technology Corp., Santa Clara, CA 95050 . . . . . . . . . . . • . . . . . . . . . . 406-262-8640 

§ James Electronics, Chicago. IL 60818 ...•.................•.... '........ 312-463-6500 
St JB Electronic TransformeJS, Chicago. II.. 60647 ......................... 312-342-0080 

KGS EIectJ'oilIcs, Inc., Pasadena, CA 91103 ............................. '818-798-0786 
Mag-Con, St Paul, MN 55113 ........................................... 612-633-8820 

S Magnete!< Triad, Huntington, IN 48750 ....... :.......................... 219-356-7100 
t Magnetic Circuil Elarnanls, salinas, CA 93905 ...•........... ,.......... 406-757-8752 

Mitchell Electronics Corp., Ml Vernon, NY 10552 ....................... 914-699-3800 
MTE Corp., Menomonee Falls, WI 53051 ................................ 414-253-8200 

tNeshaminy Transformer Corp., Furlong, PA 18925 ...................... 215-794-7411 
t Northlake engineering, Inc., AntIoch, IL 60002 ........................... 706-395-5710 

Oeco Corp., Milwaukie, OR 97222 ................... ,.................. 503-659-7932 
§ Pacific Coil Co, Inductor Supp., Inc., Bakersfield, CA 93305-5495 ......... 805-323-7714; 

800-332-COIL 
Pacific Transformer Corp, Anaheim, CA 92807 . .' ............ , ..... , . .. 1-80(}-325-0501 

tParker McCroIy MIg. Co., Kansas City, MO 84108 ....................... 816-221-2000 
tPerkln-Elmer Corp., EIcIm Prods. Dept., Norwalk, CT 06859-0132 ....... 203-762-4786 
tPoIyphase Instrument,Ft Washington, PA 19034 ....................... 215-643-6950 

Potrans Intematlonallnc., Potrans Electrical Co(p., Ltd., Intine, CA 92714 
....................................................................... 714-975-1222 

t Power Magn&-Tech Corporation, Perth Amboy, NJ 08861 ............... 908-828-4700 
Precision Componanls, Inc., Addison, IL 80101 .......................... 312-543-6400 

t Precision Power Systems, Longmont, CO 80501 ........................ 303-443-6250 
Prem Magnetics, Inc., McHenry, IL 60050 ..... ,......................... 815-385-2700 
Radio Television Products Corp., Douglas, AZ 85607 ................... 602-364-4438 
Rodale Technical Sales Inc., Islip, NY 11751 ............................ 516-277-5454 
Schott Corp., Wayzata, MN 55391 ...................................... 612-475-1173 
Schumecher Elect Corp., Chicago, IL 60826 ............................ 312-973-1600 

tScienlifie Technologies Inc., Control Components Div., Hayward, CA 94544-7831 
.. , ..................................................... 415-471-9717;800-221-7060 

tSigme Electronics Inc, Houston, "IX 77099 .............. 713-933-4700;800-874-7121 
§tSkyway Magnetics, Warner Springs, CA 92086. , ........................ 619-782-3342 

Texas Transformer Corp., Plano, "IX 75086 ............................. 214-424-1581 
§tThordarson Meissner, Components Corp. of Amer, Ml Carmel, IL 62863 

tTorama U.s.A, Inc., Houston, "IX 77042 ............................... .. 
tTorwico Elclrns. Inc., Lakewood, NJ 08701 ............................. . 
t Trans American Transformer, E. Selaukel, NY 11733 .................. . 

St Vilec Electronics Corp, Visalia, CA 93291 ............................. .. 
§ Zarnbre Co., Inc., Mounlsin View, CA 94043 ........................... .. 

Transformers, Plate-5600 

618-262-5121 
713-977-2500 
906-364-1800 
516-928-0762 
209-651-1535 
415-968-9176 

t Abbott Technologlea, Inc, Tranatormer DIvision, Sun Valley, CA 91352, 
818-504-0844;1-800-367-11200;818-841-3630 •••.•.••••••.••••.•••..• A·2134 

JM Tranaformer Co., Inc., Farmingdale, NY 11735, 516-293-0475 •.•.•••. A·2242 
t l8nco Elctrna., Inc., McHenry, IL 60050, 815-344-2900 •.•••.••••.•••.•• A·2251 
t NWL Transformera, Bordentowtl, NJ 08505, 509-298-7300 ••••.••• A·2314-2315 
t Pleo Electronlca. Inc., lit. Vernon, NY 10552, 914-699-5514;800-431-1064 

................................................................. 1.·2333 
§ Stancor, Whlle-Rodgera, Logansport, IN 46947, 219-722-2244 •••.• A·2414-2419 

Abacus ConIroIs Inc., Somerville, NJ 08876 ............................. 906-526-6010 
AcIown-ElecIrocoi~ Inc., Spring Grove, Il 60081 ......................... 815-675-8641 
American Magnelics, Carterville, IL 62918 ..... , ......................... 618-985-4838 

t Alias engineering Corp., Dorchasler, MA 02121 ......................... 617-445-7100 
t Axel Electronics, Inc, Jamaica, NY 11418 ............................... 718-291-3900 

§t Aydin Corporation (West), San Joae, CA 95119-1371 ................... 408-629-1100 
Berkshire Transformer Corp., Kent, CT 06757 .... , ................... ,.. 203-927-3541 
Bay Electric, inc., Lincoln Pari<, NJ 07035 ............................... 201-694-5000 

ta G. Laboratories, inc., Binghamton, NY 13904 ......................... 607-722-2376 
tCoest Coil Co., Coest Magnetics, Los Angeles, CA 90016 ............... 213-936-6188 

Computer Power Inc., High Bridge, NJ 06829 ............ 908-638-8OOO;aoo-526-5088 
§DaIeElectronics, Inc., Yankton Div, Yankton, SO'57078-0180 ........... 805-665-9301 
t Del Elclrns. Corp, Mt Vernon, NY 10550 .. . .. . .. . .. . .. .. .. . .. . .. . .. .. .. . 914-699-2000 
tDietz Design, Inc., Bellon, MO 64012 .................................... 816-331-4911 

St Electromech, Inc., Kearny, NJ 07032 .................................... 201-997-0950 
t Electronic Transformer Corp, Totowa, NJ 07511 ........................ 201-942-2222 

Eima Engineering. Palo Alto, CA 94303 .................................. 415-494-7303 
t Elnetic Electronics, 1nc.:PIanI Locations, Gardena, CA 90247 ............ 213-515-1546 

Epco Products Inc., WAllkill, NY 12589 .................................. 914-895-2033 
t Fread Transformer eo.. Inc., Electronie Transformer Corp., Totowa, NJ 07511 

..•.................................................................... 201-942-2222 
LH. Frost Limited, DakvilIe,Ont, CANADA L6H 2R4 .......... , .......... 416-844-8681 
Gavagan Electronics, Danbury, CT 06810 ............................. ,. 203-748-5248 
Gettysburg Transformer Corporation, Gettysburg. PA 17325 ............ 717-334-2191 
Grand TransformeJS, Inc., Grand Havan, MI.49417 ...................... 616-842-5430 

§ Hammond Manufecturing Co, Buffalo, NY 14225 ....................... 716-894-5710 
High Voltage Systems, Inc., Chappaqua, NY 10514 ..................... 914-238-9057 
Hitran .Corporation, Flemington, NJ 08822-9943 . . . . . . . . . . . . .. . . . . . . . . . . . 906-782-5525 

St JB Electronic Transformers, Chicago. IL 60847 ...•..................... 312-342-0080 
Jerome Industries Corp., Elizabeth, NJ 07201 ..... ,..................... 906-353-5700 
KGS Electronics, Inc., Pasadena, CA 91103 ............................. 818-798-0786 
Mag-Con, St Paul, MN 55113 .... " .......... '" .... , .... ,. .. ... . . . . . . .. 612-633-8820 

§ MagI)8le!< Triad, HunUngton, IN 48750 .................................. 219-356-7100 
MOl Trarisformer Corporation, Babylon, NY 11704 ...................... 516-587-0510 

§tMlcrotran Co. Inc., Valley Stream, NY 11582 ............................ 516-561-6050 
t Northlake Engineering, Inc., AntIoch, IL 60002 ... .. .. . . .. .. .. . .. . .. . .. .. . 708-395-5710 

Oeco Corp., Milwaukie, OR 97222 ...................................... 503-659-7932 
tOsborne Transformer, Detroit, M148203 ................................ 313-488-9410 
S Pacific Coil Co., Induclor Supp., Inc., Bakersfield, CA 93305-5495 ......... 805-323-7714; 

800-332-COIL 

PRODUCT INDEX & DIRECTORY 
Pacific Transformer Corp., AnaheIm, CA 82807 ... . ...... .•.. . ..•.. .. .. 1-800-325-0501 

t Polyphase Instrument, Ft Washington, PA 19034 ....................... 215-643-6950 
t Precision Power Systems, Longmont, CO 80501 "...................... 303-443-6250 

. t PTC Transformers, Bordentown, NJ 08505 ............................. 609-298-8200 
Schott Corp., Wayzata, MN 55391 ...................... ," ............. 612-475-1173 

t Sigma Electronics Inc., Houston, "IX 77099 .............. 713-933-47OO',aoo.a74-7121 
§t Skyway Magnetics, Warner Springs. CA 92088 .. . ... . .......•... ... . .... 619-782-3342 

Staco Tranapower, Components Corp. of AmerIca. Ml Ganne~ II.. 62863 
. ..... .. . .. .... . . .. .. ... ... .... .... ... ......... . ...... .... ..... .. . ....• 618-262-5555 

t Stangenes Industries, Inc., Palo Alto, CA 94303 ......................... 415-493-0814 
Texas Transformer Corp., Plano, "IX 75088 ......•.....................• 214-424-1581 

§t Thordarson Meissner, Components Corp. of Amer, Ml Carmel, IL 62863 
....................................................................... 618-262-5121 

t Torwlco Elclrns. Inc., Lakewood, NJ 08701 .............................. 906-364-1800 
t Trans American Transformer, E. Selaukel, NY 11733 .•................. 518-928-0782 

Universal VoHronics Corp, Thermadics Inc.lThermoEIcIrOn Corp., Ml Kisco, NY 10549 
....................................................................... 914-241-1300 

Walker Power, Inc., Warner, NH 03278 .................................. 603-458-3111 
§ Zarnbre Co., Inc., Mounlsin Voew, CA 94043 ............................. 415-968-9176 

Transformers, Plug-In - See Transformers, Printed Circuit Mounting 
(Vol. A) 

Transformers, Power-5600 
t Abbott Technologies, Inc, TranaforTlll!r Division, Sun Valley, CA 91352, 

818-504-0844;1-800-367-11200;818-841-3630 •••••••••••••••••••••••• A.2134 
Advanced Components Inds., Inc., Spitznagel GmbH, Torrance, CA 90501, . 

213-328-0060;310·328-0060 •••..•••••••••••.••••••••••••••••• A.2150-2151 
Alba., Inc., Lynnwood, WA 98036, 206-771-4006;800-122-5227 .•••••••. A·2152 
Amecon, Inc., Anaheim, CA 92805, 714-634-2220;800-392-2292 

. . • . • .. • . • . • . .. • .. • .. • . • .. .. .. • .. . • . .. .. . • .. .. .... A·2157-2158,2161-2162 
APX-Arstan Products, Hicksville, NY 11801, 516-433-1313 ••.••••• A.2188-2168, 

001587 
§ Autt, Incorporated, Minneapolis, MN 55428, 612-493-1900 •.•.•..•. 001618-1619 
t Automatic Coil Corp., A OSG Company, Mlemi, FL 33147,305-696-8660 •••••• 

A·2174 
§ Avel-Undberg Inc., New Milford, CT 06776,203-355-4711 ••••••••• A.2175-2177 

Bey Electric, Inc., Uncoln Park, NJ 07035, 201-684-5000 •••••••••.••••• A·2182 
BH Electronics, Inc., Burnsville, MN 55337, 612-894-9590 ••••.•••. A.2184-2185 

§tBicron Electronics, Canaan, CT06018, 203-124-5125 ••••• A.2186-2187, B·1883 
§ C & C Jetronic, Inc., Princeton, NJ 08540, 609-1121-1540 .•••••••••••••• A·21M 
# CCP/Technical Devices, Deyton, OH 45414, 513-890-7881 ••••••••••••• 001849 

Chloride Electro Networks, Chloride Power Electronics, Inc., Caledonia, NY 
14423, 716-538-4421 ............................................. A·2189 

t Communication Coillne., Chicago, IL 60634, 312-637-1333 ., • • • • • • • • • •• A·2190 
Controlled Po_ Co., Troy, MI 48083, 313-528-3700;1-800-521-4792 

.. . • .. • . • .. .. • .. .. • . .. .. .. • .. .. • .. .. • .. . .. • .. .. • • .. . .. .. .. .. D·2185,2187 
t Cramer Coil & Transfonner Co., Inc., Saukville, WI 53080, 

414-284-9425;414-377-7040 ••.••••••.•••••••••••••••••••••••• A.2191-2193 
t Del Elctrns. Corp., Mt. Vernon, NY 10550,914-699-2000 . • • • • • • • • • • • • • •• A.22OO 

Dynage/Powar & Magnatlcs, Division 01 Oakleaf, Inc., Canistota, SO 57012, 
605-296-3462/3487 .. • . .. • .. • .. . . .. . . • . .. .. .. .. .. • . .. .. .. .. .. • .... A·2201 

Eichhoff Electronics, Warwick, RI 02886, 401-738-1440;600-678-1040 
............................. ; .. .. • . . . .. . .. .. .. . . . • .. .. .. ... A·2206-2207 

§t Electromech, Inc., Kearny, NJ 07032, 201-1197-0950 ••••••••••••.• A·2208-2209 
Enegran Electronics, Inc., Olathe, KS 66062, 913-782-4720 .•••.•.•••• :. A·2210 

§t EWC, Inc., englishtown, NJ 07726, 908-446-3110 • • A·2212-2219,2221 ,2223-2225 
t Fernwood Transformer Co., Transistor Devices Inc., Belvidere, NJ 07823, 

908-475-3207 .................................................... A.2227 
GC International Inc., Rlchardaon, TX 75085-1198, 214-234-3240 •• , ••••• A·1207 

§ Globtek, Inc., N. Bargen, NJ 07047, 201-161-0246 •.•••.••••.••.•••••.• A.2229 
Gowanda Electronics Corp., Gowanda, NY 14070, 716-532-2234 •••••••• A·1208 
Hlpotronics Inc., Brewster, NY 10509, 914-279-8091 •••••••••••••• A.2230-2233 

t Hisonic, Inc., Olathe, KS 66061, 913-782-0012 ......................... A.2234 
Hltran Corporation, Flemington, NJ 08822-9943, 908-782-5525 .••••••••• A.2235 
ISL Products Int'l, Ltd., Syosset, NY 11791-6093, 516-937-3475 ••••••••. A·2237 
Jerome Induatriea Corp., Elizabeth, NJ 07201, 908-353-5700 •.•••••.••• 0.1822 
JM Tranatormer Co., Inc., Farmingdale, NY 11735, 516-293-0475 ••• A·2242-2245 

t lanco Elctms., Inc., McHenry, IL 60050, 815-344-2900 •••••••••••• A.2250-2251 
Magna-Power Electronics, Inc., Whippany, NJ 07981, 201-428-1197 .•••. 0-1891 

t Magnecomp, Inc., Pickens, SC 29871, 803-878-4700 ••••••••••••.•••.•• A.2252 
Magnelab, Boulder,CO 80301-4696, 303-442-6700 •.••••••••••••• A.2253-2257 

§ Magnetek Tried, Huntington; IN 46750, 219-356-7100 ••••..•.••••• A.2261-2263 
t Magnetico Inc., Holtsville, NY 11742, 518-654-1166 •.••••••••••••• A.2264-2265 

Mel Translonner Corporation, Babylon, NY 11704, 516-587-0510 
..••••.•••..•••.••••...•.••••••••••••••• ' .••• , A·2266,2268-2270,2274-2278 

§t Microtran Co. Inc., Valley Stream, NY 11582, 516-561-6050 
•.••.•.••..••••.•.••••••..••••• A·2278,2280-2285,2287-2288,2290,2296,2298 

Mitchell Electronics Corp., Mt. Vernon, NY 10552, 914-699-3800 •••••••• A·2306 
MulliComp., Inc., Beaverton, OR 97006, 503-626-4200 ••••••••••••••••• A.2307 
North Hills Electronics, Glen Cove, NY 11542, 516-671-5700 ••••••• A.2310-2311 

t NWL Transformera, Bordentown, NJ 08505, 609-298-7300 •••••••• A·2314-2315, 
001915 

Panel Components Corp., sante Rosa, CA 95406, 707-523-0600 .•••.••• A·2316 
Para-Line Transformer Co., Inc., Alhambra, CA 91803, 818-281-0222 •••• A.2317 
PCA ElectroniCS, Sapulveda, CA 91343, 818-892-0761 •••••••••.•• A·2321-2322 
PC Transformer Corp., West Babylon, NY 11704, 516-491-3300 •.•• A·2324-2330 . 

t PieD ElectroniCS, Inc., lit. Vernon, NY 10552, 914-699-5514;800-431-1084 
................................................................. A·2333 

PUlron, Downsview, Ont, CAN M3J 2N5, 416-667-9914 ••••.•••••• A·2368-2369 
Potrans international Inc., Potrans Electrical Corp., Ud., Irvine, CA 92714, 

714-975-1222 .................................................... 001975 
t Power Magna-Tech Corporation, Perth Amboy, NJ 08861, 908-626-4700 •••••• 

A·2371 
Prem MagneticS, Inc., McHenry, IL 60050, 815:.a&S-2700 .••••• A~2372-2374,2383 

§-:-Product sold through distributors t-Product meets MIL specs <p-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 

Raneo Elec1ronlcs,lnc., Deer Pk., NY 11729, 516·586-5566;1-800-645-5828 
••••••••••••••••••••••••••••.••••••••••.••••••.••••••••••••• A·2385-2389 

t ShQ9Yo International Corp., Great Nack, NY 11021, 516-466-0911 ••••••• A·2391 
t Signal Transformer Co., Inc., Insileo Corporation, Inwood, NY 11696, 

516-239-5777 ..................................................... A·2392 
§t Staeo Energy Products Co., Dayton, OH 45403, 513-253-1191 .•.•. A·2412-2413 

§ Staneor, White-Rodgers, Loganaport, IN 46947, 219-722·2244 ••••• A·2414-2419 
§ Suparlor Electric, Brlatol, CT 06010, 203-582-9561 ••• . . • . • . . • . . • • . . . • .. A·2421 

Talema Elec1ronlc, Inc., Saint James, MO 65559, 314-265-5500 •••. A·2422-2423 
§ Tamura Corporation of America, Carson, CA 90746-3518, 213-638-1790 •••••• 

A·2427 
§t Todd Syatem8, Inc., Yonkers, NY 10701, 914-963-3400 • . • • . • . • . • •. A·2438-2440 

Toraleo, Inc., Irvington, NJ 07111,201-374-8641 ...................... A·1278 
t Toroid Corp. of Maryland, Salisbury, MD 21801,' 301-860-0300 •.••• A·2442-2446 
tTorotal Prods. Inc., Grandvl_, MO 64030-3199, 816-761-6314 

• .. • • • • • • • • .. .. • • • • .. • . • • • • . • .. • • . . .. • • • . • • • .. • • • • • • . •• A·2448-2449,2451 
Tortran Inc., Bridgeport, CT 06608, 203·367-5188 ••••••.••••.•..•••.•• , A·2447 

tTransformer Technologies, Inc., MI. Vernon, NY 10550, 914-668-1600 ••• A·2453 
t Transistor Devices, Inc., Randolph, NJ 07869, 201-361-6622 • • • • • •. 002108-2109 

Ulveco, Inc., Houston, TX n042, 1-800-527-7042 ••.••••••••••.••• Ao 2454-2457 
Valor Electronics, San Diego, CA 92121-2245,619-458-1471 .•.•.••.••• A·1606 
Vernltron Corp., Passive Comps. Group, SL Petersburg, FL 33743, 813-347-2181 

................................................................. A·2458 
§t Vltec Electronics Corp.; Visalia, CA 93291,209·651-1535............... A·2463 

Abacus Controls Inc, Somerville, NJ 08876 ..... . . . . . . . . .. . .. . . ... . . . . .. 906-526-6010 
Acme Electric CorporatiOn, Cuba, NY 14727 .................. ....... 716-966-2400 
Acme Transformer, Acme Electric Corporation, Lumberton. NC 26358 . .. 919-736-1121 
Actown-Electrocoil, Inc, Spring Grove. IL 60061 ......................... 615-675-6641 

t Adams-Maxwell Division, Coast Magnetics, Inglewood. CA 90302-1264 
· . . . . . . .. . . . . .. . . . . . .. . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . . . .. . .. . . . . . . .. 213-673-3245 

American MagnetiCS, Carterville, Il 62918 ...... ' . . . . . . . . . . . .. . . . . . . . . . .. 616-985-4836 
t American Monarch, Minneapolis, MN 55421 ..... .. . . . .. .. .. . .. .. . . .. ... 612-788-9161 

Andover, Inc, Lafayette, IN 47904 ....................................... 317-447-1157 
§AT&T Microelectronics, Allenlown, PA 18103 .................. 1-800-372-2447;ln Can.: 

1-800-553-2448 
§ Atlantic Magnetics, Inc., Pompano Beach, FL 33069 . . . . . . . . . . . . . . . . . . . .. 305-979-7920 
tAtias Engineering Corp., Dorchester, MA 02121 ......................... 617-445-7100 
t Avionic Instruments, Avenel, NJ 07001 .................................. 906-382-7100 
t Axel ElectroniCS, Inc .• Jamaica, NY 11418 . . .. . . . .. .. . . .. .. . .. . . .. . . . . ... 716-291-3900 

§t Aydin Corporation (West), San Jose, CA 95119-1371 ................... 408-629-1100 
t Beckman Industrial Corp., Affiliate of Emerson Electric Co., Fullerton, CA 92635 

....................................................................... 714-447-2300 
Berkshire Transformer Corp., Ken~ CT 06757 ........................... 203-927-3541 

t B. G. Laboratories, Inc., Binghamton, NY 13904 ......................... 607-722-2376 
t Bourns Instruments Inc., Riverside, CA 92507 ........................... 714-781-5148 

Car$OO Manufacturing Co., Inc., Indianapolis, IN 46220 .................. 317-257-3191 
§C-COR Elctrns., State Collage, PA 16801 ................ 814-236-2461;800-233-2267 

Charles Inds. Ltd, Charles Canter, Rolling Meadows, IL 60006 .......... 706-806-6300 
tCoast Coil Co., Coast Magnatics, Los Angeles, CA 90016 ...........•... 213-936-6188 

Coilcraft, Cary, IL 60013 ................................................ 706-639-2361 
t Component SpaciaHies Corp., Temple City, CA 91780 .. . . . . ... . . .. . .. . .. 213-283-0015 
§ Computer Power Inc., High Bridge, NJ 08829 ."......... 906-636-8000;800-526-5088 
§ CR Magnetics, Inc. (Formerly Current Ring Co., Inc.), Fenton, MO 63026 

....................................................................... 314-343-8518 
Crompton Modutec,'Manchester, NH 03103 ............. 603-669-5121;Boo-METERS-l 
Custom Bobbin Windings, A & K Corpora1ion, Zanesville, OH 43702-2369 

· ....•.......•................................ , . . . . . . . .. . ..... . . .. . . . .. 614-452-6973 
t Cypress Magnatics, Inc., Rancho Cucamonga, CA 91730 ............... 714-987-3570 

.§ilaIe-EIectronics; Inc.;YankIoni)iv;;-Yankton; SO 510l'B-OI80 .. c .;-... -.;. ~-
t De Young Mfg., Inc, Kirkland, WA 98034 ................... .. . . . . .. . . ... 206-823-4798 
tDietz Design, Inc., BeHon, MO 64012 .................................... 816-331-4911 

Dynapower Corporation, Fannington Hills, MI 48333 .................... 313-553-4300 
Dynapower Corporation, S. Burlington, VT 05407 ....................... 802-860-7200 

§ Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 
WI53216 ............................................................ 414-449-7487 

t Electro Assemblies Corp, Northbrook, IL 60062-2319 . . . . .. . . . . . . . . .. . .. 706-496-6520 
Electro-Mech Co., Colorado Springs, CO 80915 ..... . .. .. . . .. .. . .. . .. ... 719-597-1620 
Electronetics, Inc., Everett, WA 98204 ................................... 206-355-1855 

t Electronic Transformer Corp., Totowa, NJ 07511 ........................ 201-942-2222 
Electro-Pacific, Goleta, CA 93117 ....................................... 805-964-0751 

§ Elgar Electronics Corporation, San Diego, CA 92121 ..... 619-450-0085;800-733-5427 
Elma Engineering, Palo AHo, CA 94303 ................................. 415-494-7303 

tElnetic Electronics, Inc.:Plant Locations, Gardena, CA 90247 ............ 213-515-1546 
Endicott Coil Co, Inc, Binghamton, NY 13905 .......................... 607-797-1263 
Engineering Design & SIs., Danville, VA 24541 .......................... 804-792-6405 
Ensign Corp, Burr Ridge, IL 60521 ...................................... 706-325-9343 
Epco Products Inc, WAllkill, NY 12589 .................................. 914-895-2033 

t Freed Transformer Co., Inc., Electronic Transformer Corp., Totowa, NJ 07511 
..............................•.........................•.............. 201-942-2222 

LH. Frost Limited, QakviIle,Ont, CANADAL6H 2R4 ..................... 416-844-6681 
Gavagan Electronics, DanbUry, CT 06810 .. .. ... .. .. .... .... .. .... .. .. .. 203-746-5248 
Gettysburg Transformer Corporation, Gettysburg. PA 17325 ............ 717-334-2191 
Golden Pacific Electronics, Inc, Placentia, CA 92670 ..................•. 714-993-6970 
Grand Transformers, Inc., Grand Haven, MI 49417 ...................... 616-642-5430 

§ Hammond Manufacturing Co., Buffalo, NY 14225 ....................... 716-894-5710 
High VoHage Systems, Inc., Chappaqua, NY 10514 ..................... 914-236-9057 
Integrity Technology Corp, Santa Clara, CA 95050 .. ... . . .. . . . . . . . . . .. .. 406-262-8640 
International Microelectronics, Arlington, TX 76003 ...................... 817-561-2244 
ISOREG Corp, Littleton, MA 01460 ..................................... 506-486-9463 

§ James Electronics, Chicago, IL 60618 .................................. 3 j 2-463-6500 
§tJB ElectroniC Transformers, Chicago, IL 60647 ......................... 312-342-0080 

KGS Electronics, Inc., Pasadena, CA 91103 ............................. 816-796-0786 
LEPCO/Leonard Elec. Prods, Brownsville, TX 78521 ................... 512-546-1625 
Long Island Transformer & Inductor Company, Inc, Baldwin, NY 11510 ................ . 

516-766-5644 
MACROAMP Inc, Ukiah, CA 95482 ..........•.......................... 707-462-2222 

Transformers, Power Distribution-5600 

Mag-Con, Sl Pau~ MN 55113 ........................................... 612-633-8820 
t MagnetiC Circuit Elements, Salinas, CA 93905 ........................•. 406-757-8752 
§ Micron Industries, Hillside, IL 60162 ........ ...... .. .. . .. .. . .. ...... .. ... 706-547-0900 
t MTE Corp_ Menomonee Falls, WI 53051 ................................ 414-253-8200 
§ MuHi Products International, West Paterson, NJ 07424 .............•.... 201-89D-1344 
t Neshaminy Transformer Corp, Furlong, PA 18925 ...................... 215-794-7411 
t Northlake Engineering, Inc., Antioch, IL 60002 ........................... 706-395-5710 

Oecn C'.orp. Milwaukie. OR 97222 . . . . . . . . . . . . . . . . 503 559·7932 
Oleldron Corp, Signal Technology Corp., Webster, MA 01570 ........... 506-943-7440 
Oram High Yoltage, Dayton, TX 77535 .... .. . .. . . . . . . . . . . . .. .. . . .. .. . ... 409-256-5553 

tOsborne Transformer, Detroit. MI48203 ................................. 313-466-9410 
§ Pacific Coil Co., Inductor Supp, Inc, Bakersfield, CA 93305-5495 ......... 805-323-n14; 

800-332-COIL 
Pacific Transformer Corp., Anaheim, CA 92807 ........................ 1-800-325-0501 

tParker McCrory Mfg. Co., Kansas City, MO 64108 ....................... 816-221-2000 
t Perkin-Elmer Corp., Elctm. Prods. Dept, Norwalk, CT 06859-0132 ....... 203-762-4786 
tPolyphase Instrumen~ Ft Washington, PA 19034 ....................... 215-643-6950 

§t Powertron Corp., Sparta, NJ 07871 ..................................... 201-579-5599 
t Precision Components, Inc_ Addison, IL 60101 .......................... 312-543-6400 
t Precision Power Systems, Longmont, CO 80501 ........................ 303-443-6250 
tPreterred ElectroniCS, Inc, Westfield, MA 01086 ........ 413-566-2301;1-600-553-6374 
t PTC Transformers, Bordentown, NJ 08505 ............................. 609-296-8200 

Radio Television Products Corp, Douglas, AZ 85607 ................... 602-364-4436 
Rodale Technical Sales Inc., Islip, NY 11751 ............................ 516-277-5454 
Sanford-Miller Corp., Lynbrook, NY 11563 ............... 516-593-2025;800-645-5900 
Schauer Manufacturing, Cincinnati, OH 45242 .......................... 513-791-3030 

tSchott Corp., Wayzata, MN 55391 ...................................... 612-475-1173 
Schumacher Elect Corp., Chicago, IL 60626 ............................ 312-973-1600 

t Scientific Technologies Inc., Control Components Div., Hayward, CA 94544-7631 
............................................. 415-471-9717;800-221-7060 

Sescom, Inc., Henderson, NV 89015-4249 .............................. 702-565-3400 
§ Shape Electronics, Inc., Lombard, IL 60148 . . .. . .. . . . .. .. . . .. . . .. .. . . . ... 706-620-6394 

ShOOai Far East Ltd., Peekskill, NY 10566 .... .. .. .. .. .. .. .. .. .. .. . . .. . . . 914-736-3500 
t Sierra West Power Systems, Las Cruces, NM 88001 .................... 505-522-8828 
t Sigma Electronics Inc., Houston, TJ( 77099 .............. 713-933-4700;800-874-7121 
tSigmapower, Inc., Carson, CA 90746 .............................. :..... 213-32-Sigma 

SinoTECH, Technology Communications Group, Inc., West Linn, OR 97068 
. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . .. .. 503-636-1000 

§t Skyway MagnetiCS, Warner Springs, CA 92086 .. . . . . . . . . . . . . . . . . . . . . . . .. 619-782-3342 
South American Development Corp., Poughkeepsie, NY 12590 ......... 914-452-1305 

§ Square D Co., Palatine, IL 60067 .. .. .. . . .... .. .. .... . .. .. .. .. .. ....... .. 706-397-2600 
§tSquare D Co. Power Protection Systems, San Diego, CA 92123-1165 ..• 619-279-0631 

Slace Transpower, Components Corp. of America, Mt Carme~ IL 62863 

Standard Magnatic Corp., Anaheim, CA 92806 ......................... . 
Sutton Designs, Inc., Ithaca, NY 14850 ................................ .. 

t T""hn~rol, Philadelphia, PA 19134 ..................................... . 
T eco Corp., Winnisquam, NH 03289 ................................... . 
Texas Transformer Corp., Plano, TX 75086 ......................... , ... 

§t Thordarson Meissner, Components Corp. 01 Arne., Mt Carmel, IL 62863 

616-262-5555 
714-630-9751 
800-326-8119 
215'426-9105 
603-524-1998 
214-424-1561 

.. . . . .. . . .... . . ... . . . . . . . . ... •. . . . .. . . . .. . .. . . . . . . . . . . . . .•. . . . .. . . . . . .. 616-262-5121 
§ Tokin America, Inc., San Jose, CA 95134 .. .. .. . .. . .. . . . . .... .. .... ...... 406-432-8020 

Tokin Magnetics, Inc., Fremon~ CA 94539 .............................. 415-490-7500 
Torad Coil Co, Inc, Wayne, NJ 07470 .................................. 201-635-6195 

tTorerna U.SA, Inc., Houston, TJ( n042 ................................. 713-977-2500 
tTorwico Elctrns.lnc., Lakewood, NJ 08701 .............................. 909-384-1600 
t Trans American Transformer, E. Setauke~ NY 11733 ................... 516-928-D762 

United Technologies Control Systems, Logansport, IN 47401 ........... 219-747-61~2._ 
.. -UniVefsaJ \ToH(orncs COrp, Tnerrii9iliCSTriii:7Th9iiOOErcl'QriCOij:>,MtKiseo, NY 10549 

· . . . . .. . . . . . . . . . . .. . . . .. . . ..... . . . . . . ... . . . . . . . . . . . . . . . . . . . .... .. . . . . .. 914-24,.,300 
tVanguard Electronics Co., Gardena, CA 90248 .......................... 213-323-4100 
tVoliampere Corp., Lynbrook, NY 11563 ................................. 516-887-9443 

Walker Power, Inc., Warner, NH 03278 .................................. 603-456-3111 
The Winatic Corp., Electro-Technik Industries, Inc., Vestal, NY 13850 . . . . 607-729-6318 
Xentek, Inc., Taiyo Yuden USA, Inc., Vista, CA92063 .................... 619-727-0940 

§ Zambre Co., Inc, Mountain View, CA 94043 ....................... . . . . .. 415-966-9176 
t ZMAN Magnetics, Kent WA 98032 ..................................... 206-251-6064 

Transformers, Power Distribution-5600 
Advanced Components Inds., Inc" Spitznagel GmbH, Torrance, CA 90501, 

213-328-0050;310-328-0060 .................................. A·2150-2151 
American Zettler, Aliso Viejo, CA 92656, 714-831-5000 ••.• , ••••••.•.••• A·2167 
Bey ElectriC, Inc., lincoln Park, NJ 07035, 201-694-5000 •••••••••.•••.• A·2182 
Chloride Electro Networks, Chloride Power ElectroniCS, Inc., Caledonia, NY 

14423, 716-538-4421 ............................................. A·2189 
Controlled Power Co., Troy, MI48083, 313-528-3700;1-800-521-4792 •••• 002185 
Eichhoff ElectroniCS, Warwick, RI 02886,401-738-1440;800-676-1040 . 

• ................ , .... , ... , ................................ , A·2206-2207 
ElecIromech, Inc., Kearny, NJ 07032, 201-997-0950 .,............ A·2208-2209 
Globtek, Inc" N, Bergen, NJ 07047,201-861-0246 •• ,.................. A·2229 
Hipotronics Inc., Brewster, NY 10509, 914-279-8091 ••••••••••••••••••• Ao2232 

§ Hitran Corporation, Flemington, NJ 08822-9943, 908-762-5525 •• , • . • • • .. A'2235 
Magnecomp, Inc., Pickens, SC 29671, 803-876-4700 ••••••••••••••••••• A·2252 
Magnetek Triad, Huntington, IN 46750, 219-356-7100 ••••••.•••••• A.2261-2263 
Magnetieo Inc., Holtsville, NY 11742, 516-654-1166 •••••••.••••••.••••• A·2265 
MCI Transformer Corporation, Babylon, NY 11704, 516-587-0510 

• •••••• , •• , •••••••••••••••••••••••••• _ • _ •••••.••••••.• , Ae 2269,2274,2276 
Oram High Voltage, Dayton, TX n535, 409-258-5553 •••••.••••••.••••• 001917 
PCA ElectroniCS, Sepulveda, CA 91343, 818-892-0761 ••••••••• ,....... Ao2321 
Pram Magnetics, Inc., McHenry, IL 60050,815-385-2700 •••••••.••• A o2372,2374 
Signal Transformer Co., Inc., Insilco Corporation, Inwood, NY 11696, 

516-239-5777 ......................... , ....... , ................. ,. Ao2392 
Todd Systems, Inc., Yonkers, NY 10701, 914-963-3400 •••••••• ,... A·2436-2439 
Acme Electric Corporation, Cuba, NY 14727 ............................ 716-966-2400 
Acme Transformer, Acme Electric Corporation, Lumberton, NC 26356 ... 919-736-1121 

§tAydin Corporation (West), San Jose, CA 95119-1371 ................... 406-629-1100 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs "'-Rentals #-Value Added Reseller 



Transformers, Power Distribution-.5600 (Cont'd) PRODUCT INDEX & DIRECTORY 
Berkshire Transformer Corp., Kent, CT 06757 ..•...•.................... 203-927-3541 
Dale Electronics, Inc., Yankton Div. yankton, SO 57078-0180 ...•.•..•.. 605-685.9301 
Oynapower Corporation, Farmington Hills, MI 48333 ••..........•....... 313-553-4300 
Dynapower Corporation, S. Bu~ington, VT 05407 ....................••. 8OlHI6()' 7200 
EWC,Inc., Englishtown, NJ 07728 ..................•..........•......•. 908-44B-3110 
GC Intemationallnc., Richardson, TX 75065·1198 •....•...•...•........ 214-234-3240 

§Golden Pacific Electronics, Inc, Placentia, CA 92670 .................... 714-993-8970 
§Hammond Manufacturing Co., Buffalo, NY 14225 .•.........•........... 71s.B94-5710 

ISOREG Corp., Littleton, MA 01480 .........••.•..•...•................. 50a.48&-9483 
Mlcrotran Co. Inc., Valley Stream, NY 11582 ...•.....................•.. 51&-561·6050 

't Neshaminy Transformer Corp., Furlong, PA 18925 ...................... 215·794-7411 
Polyphase Instrument, Fl Washington, PA 19034 .•..............•...•.. 21 &643·8950 

t Precision Power Systems, Longmon~ CO 80501 ....•.•.......•......•.. 303~·6250 
§Square 0 Co., Palatine, IL 60067 . .. . ... .. ..•... ... ... .. . .. ....•.. . . ..•.. 708·397-2600 

§t Square 0 Co. Power Protection Systems, Sail Diego. CA 92123-1165 ... 619-279-0831 
§tStaco Energy Products Co., Dayton, OH 45403 ......................... 513-253-1191 

Staco Transpower, ~nents Corp. of America, Mt Carme~ IL 62863 

Texas Transformer Corp., Plano, TX 75086 ............................ . 
Torad Coil Co., Inc., Wayna, NJ 07470 .•...................••....•...... 
Walker Power, Inc. Warner, NH 03278 ............... , ................ .. 
Xentek, Inc., Taiyo Yuden USA, Inc. Vista, CA 92083 .................. .. 

618-262-5555 
214-424-1581 
201-835-6195 
6Q3.45&-3111 
619-727-0940 

Transformers, Printed Circuit Mounting-5600 
t Abbott Technologies, Inc, Trarudormer DivisIOn, Sun Valley, CA 91352, 

818-504-0644;1-800-361-8200;818-841-3630 ••.••••••••••••••••••••• A·2134 
Advance(l Componenta Ind&., Inc., Spitznagel GmbH, Torrance, CA 90501, 

213-328-0060;310-328-0060 ••••••.••••••••••••••••••••••••••• A·2150-2151 
Albar, Inc., Lynnwood, WA 98036, 206-771~6;8OO-822.s227 ••••••••• A·2152 
Amecon, Inc., Anahalm, CA 92805, 714-634-2220;800-392-2292 

••••••••••••••••••••••••••••••••••••••••••••••••••••. .• A·2159,2161-2165 
A~can Zettler, Aliso Viejo, CA 92656, 714-831-5000 ••••••••••••••••• A-2167 
APX-Arstan Products, Hicksville, NY 11801, 516-433-1313 •••.•••••.••. A-2169 

§ AT&T Microelectronics, Allentown, PA 18103, 1-800-312-2447;ln Cen.: 
1-800-553-2448 ............................................. A·2171-2173 

Ault, Incorporetecl, Minneapolis, MN 55428, 612-493-1900 •••••••••••••. 001619 
t Automatic Coli Corp., A DSG Company, Miami, FL 33147, 305-69&-6660 ••.••• 

A·2174 
§ Avel-Undberg Inc., New Milford, CT 06776,203-355-4711 ••••••••• A·217&2177 

Bel Fuae, J_y City, NJ 07302, 201-432-0463................... A·2178-2179 
BH ElectroniCS, Inc., Burnsville, MN 55337, 612-894-9590 ••••••••• A·2164-2185 

t Bicron Electronics, Canaan, CT 06018, 203-824-5125 ••••••••••••• Ao218&-2187 
Caddell-Bums Mfg., Mineola, NY 11501-3508, 516-746-2310 •••••••••••• A·1172 

§ C & C Jatronic, Inc., Princeton, NJ 08540, 609-921-8540 ••••••••••••••• A·2188 
#CCP/Technical Devices, Dayton, OH 45414, 513-890-7881 ••••••••••••• 001649 
t Communlcelion Coil Inc., Chicago, IL 60634, 312-637-1333 ••••••••••••• A·2190 
t Cramer CoIl & Transformer·Co., Inc., Saukville, WI 53080, 

414-284-9425;414-377-7040 .................................. A·2191-2193' 
CR Megnatlce, Inc. (Formarly Current Ring Co., Inc.), Fenton, MO 63026, 

314-343-8518 .................................................... A·2194 
Cuatom Coil. Inc., Alcealer, SD 57001,605-934-2460 ••••••••••.••••••• A·2197 

§ Dele Electronics, Inc., Yankton Div., Yankton, SD 57078-0180, 605-665-9301 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A'2198 

Dynage/Powar & Magnetics, Division 01 Oakleaf, Inc., Cenlatots, SD 57012, 
605-296-3482/3487 . • • • • • • • • • • . • • • • • • • • . • • • • . • • • • • • • • . •. A·2201-2202,2204 

§t Electromech, Inc., Kearny, NJ 07032, 201-997-9950 •••••••••••••• A·220B-2209 
§t EWC, Inc., Englishtown, NJ 07726, 908-446-3110 .,.......... A·2212-2217,2224 

t Fernwood Transformer Co., Transistor Devices Inc., Belvidere, NJ 07823, 
906-475-3207 ................................................... . 

§ Globlek,lnc., N. Bargen, NJ 07047, 201-861-0248 ••••••••••••••••••••• 
t Hisonlc, Inc., Olathe, KS 66061, 913-782-0012 ........................ . 

Jeroma Induatrlee Corp., Ellzabath, NJ 07201, 906-353-5700 ••••••••••• 
JM Translormer Co., Inc., Farmingdale, NY 11735, 51&-293-0475 

A·2227 
A·2229 
A·2234 
A·2241 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • •• A·2242,2246-2247 
t Lenco Elctrns., Inc., McHanry, IL 60050, 81&344-2900 •••••••.••••.•••. A·2250 
t Magnecomp, Inc., Pickens, SC 29671, 8:03-878-4700 ••••••••••••••••.•• A.2252 

Magnelab, Boulder, CO 80301-4696, 303-442-6700 ••••••••••.•.•• A·2253,2256 
t Magnatleo Inc., Holtsville, NY 11742, 516-654-1186 ••••••••••••••• A'2264-2265 

Mel Translonner Corporation, Babylon, NY 11704, 516-587-0510 
• • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A·226&-2268,2271-2273,2276 

§t Microtran Co. Inc., Valley Stream, NY 11582, 516-561-6050 
.••••.•••••••.••••••••••••.•••.•.••.•.•.••••.••••• A·2281-2269,2292-2298 

Mldcom,lnc., Watertown, SD 57201, 605-8B6-4365 •.••••••.••••••.•••• A·23OQ 
t Mlni-clrculls Leb., Brooklyn, NY 11235-0003, 718-934-4500 ••.••••••.•• A.1753 

MuItIComp., Inc., Beaverton, OR 97006, 503-626-4200 •.••••••••••••••• A·2307 
t NoI1h Hilla Electronics, Glen Cove, NY 11542, 516-671-5700 •••••••••••• A·2311 

Para-Une Transformer Co., Inc., Alhambra, CA 91803, 818-281-0222 ••.• A·2317 
PC Transformer Corp., Weal Babylon, NY 11704, 516-491-3300 

.. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • .. • •.• • • • • • • A·2324,2326-2328,2331 
t Pleo ElectroniCS, Inc., Mt Vernon, NY 10552, 914-699-5514;800-431-1064 

••••••••••••••••••••••••••••••••••••.•••••••.•.••••••.•••••.•.••• A·2333 
Pram "agnatlca, Inc., McHanry, IL 60050, 81&38&2700 • • • • •. A.2373,2375-2363 
Renco Electronics, Inc., Daer Pic., NY 11729, 516-586-5586;1-800-645-5828 

• • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • . • • • • • • • • • • • • • . • • • • • • • • . • •• A·2365-2369 
§ Schaffner EMC, Inc. Components Division, Union, NJ 07083, 

908-851-0664;800-367-5566 •••••.••••••••.•••••••.••••••••••• A·I634-1637 
t Shogyo International Corp., Great Neck, NY 11021, 516-468-0911 ••••••• A'2391 
t Signal Transformer Co., Inc., Insileo Corporation, Inwood, NY 11696, 

51&-239-5777 ••••••••••••••••••••••••••••••••.••••.••••••••••••.• A'2392 
§Stancor, White-Rodgers, Logansport, IN 46947, 219-122-2244 ••••• A·2414-2419 
t Standex Electronics, Standex International, Cincinnati, OH 45209, 513-871-3777 

••••••••••••••••••••••••••••••••••••.••••••••.••••••.•••••••••••. A'I266 
§ Tamura Corporation of A~C8, Carson, CA 9074&-3518, 213-636-1790 ••.•.• 

A'2427 
Todd Syatems, Inc., Yonks .. , NY 10701,914-963-3400 • • • • • • . • • • • • • • • •. A'2439 

t Torotel Prods. Inc., Grandview, MO 64030-3199, 81&-761-6314 . • • •• A·2448-2451 

Tortran inc., Bridgeport, CT 06608, 203-367-5188 • • • • • • • • • • • • • • • • • • • • •• A·2447 
Transformer Technologies, Inc., Mt Vernon, NY 10550, 914-688-1600 ••• A·2453 

t Transistor Devices, Inc., Randolph, NJ 07869, 201-361-6822 • • • • • •• D'2108-2109 
Ulveco, Inc., Houaton, TX 77042, 1-800.s27-7042 • • • • • • • • • • • • • • • •• A.2454-2457 
Vernltron Corp., PlIII8ive Compa. GrouP, Sf. Petersburg, FL 33743, 813,347-2181 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·2458 
§t VIIec Electronics Corp., Visalia, CA 93291, 209-651-1535............... A·2459 

AcIown-Electrocoil, Inc., Spring Grove, IL 60061 ......................... 815-87&6641 
American Magnetics, CMerville,lL 62918 ............................... 618-98&4638 

§ Atlantic Magnetics, Inc., Pompano Beach, FL 33069 ...•.... " . •• . . • . . . .. 30&979-7920 
Basler Elec., Electronic Product Group, Highland, IL 62249 ............... 619-654-2341; 

BO().64&2074 
t Beckman Industrial Corp., Affiliate of Emerson Electric Co., Fullerton, CA 92835 

.......................•..•..•...............•..•............••.•...... 714-447-2300 
§Bell Inds., J. W. Miller oiv. Gardena, CA 90247-1059 .................... 213-51&1720 

Berkshire Transformer Cprp., Kent, CT 06757 ....•..•................... 203-927-3541 
t BG Electronics, EPC Corp., Mt Vernon, NY 105~0 ......•..•...... 914-664-55111 
t B. G. Laboratories, Inc., Binghamton, NY 13904 ........•...•............ 607-722-2376 
t Bourns Instruments Inc., Riverside, CA 92507 ....•..•............•...... 714-781-5148 

Caddell Coil Corp., Middletown Springs, VT 05757 ...................... 802-23&2019 
tCoast Coil Co. Coast Magnetics, Los Angeles, CA 90016 ............... 213-93&-6188 
t CoII-O Corp., Bronxville, NY 10708...................................... 914-337-4775 

Computer Components, Inc., Pelham, NY 10803 ........................ 914-738-1611 
c-s Elechonic Sales, Inc., Frankfort, IN 46041 ........................... 317-659-1874 
CUstom Bobbin Windings, A & K Corporation, Zanesville, OH 43702-2369 

. . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 614-452-6973 
oantel, Fresno, CA 93727 .............................................. 209-292-1111 

t Da Young Mfg., Inc. Kirkland, WA 98034 ......... , . . .. . . . .. . . . ... . .. .. .. 20&-823-4798 
toietz Design, Inc., Benon, MO 64012 .................................... 81&-331-4911 

Eichhoff Electronics, Warwick, RI 02886 ................. 401-738-1440;80().678-104O 
Electro Assemblies Corp., Noohbrook, IL 60062-2319 . .. ... .... .•..• . . .. 70a.49&-6520 
Electrocom Industries, S. Bend. IN 46615 ............................... 219-232-2743 
Electronetics, Inc, Everett, WA 98204 .................................... 205-35&1855 
Electronic Coil Corp. Bloomfield, CT 06002 ... :......................... 203-243-5233 

tElectronic Transformer Corp. Totowa, NJ 07511 ........................ 201-942-2222 
tElnetic Electronics,lnc.:Plant Locations, Gardena, CA 90247 ............ 213-51&1546 

Endicott Coil Co. Inc. Binghamton, NY 13905 ........................... 607-797-1283 
Engineering Design & SIs.. Danville, VA 24541 .......................... 804-792-6405 
Ensign Corp., Burr Ridge, IL 60521 ...................................... 708-325-9343 
LH. Frost Limtted, Dakvllle,Ont, CANADA L6H 2R4 ..................... 41&-644-6681 
Gavagan Electronics, Danbury, CT 06810 ............................... 203-748-5248 
GC Intemational Inc., Richardson, TX 75085-1198 .........•......•..... 214-234-3240 
Gettysburg Transformer Corporation, Gettysburg, PA 17325 ............ 717-334-2191 

§ Goiden PacHic Electronics, Inc, Placentia, CA 92670 ........•........... 714-993-6970 
§t Gowanda Electronics Corp.. Gowanda, NY 14070....................... 71&-532-2234 

Grand Transformers, Inc., Grand Haven, MI49417 ...................... 61&-842-5430 
§ Harmnond Manufac!uring Co., Buffalo, NY 14225 .•..................... 71 &-694-571 0 

Integrity Technology Corp. Santa Clara. CA 95050 ...................•.. 408-262-8640 
Intemational Microelectronics, Arlington. TX 76003 ......... " ....... " .. 817-561-2244 

§James Electronics, Chicago, IL 60618 .................................. 312-463-6500 
§t JB EI8ctronic Transformers, Chicago, IL 60647 ..•...................•.. 312-342-0080 

Kappa Technologies, Inc., Rahway, NJ 07065 .......... 9O&-396-94OO;1-80()'223-0603 
KGS Elechonics, Inc, Pasadena, CA 91103 ............................. 818-798-0786 
LEPCOiLeonard Elec. Prods., Brownsville. TX 78521 ................... 512-546-1625 
Long Island Tran..qformer & Inductor CompanY,lnc., Baldwin, NY 11510 ................ . 

51&-76&-5644 
Mag-Con, St Pau~ MN 55113 ........................................... 612-633-8620 

§ Magnetek Triad, Huntington, IN 46750 .................................. 219-35&-7100 
t Magnetic Circutt Elements, Salines, CA 93905 ...................•...... 409-757-8752 
t Magnatic Component Engineering Co .• Culver City, CA 90230........... 213-398-4761 

MicroSignals Inc. LI.C. NY 11101 ........ 71 &-937-7955;718-937-0391 ;800-648-2252 
Mitchell Electronics Corp., Mt Vernon, NY 10552 ....................... 914-699-3800 

t MLI'ndustries, Inc., Apalachin, NY 13732 ............................... 607-754-5800 
t MTE Corp .. Menomonee Falls. WI 53051 ................................ 414-253-6200 
§ Multi Products Internation~ West Paterson, NJ 07424 ....•............. 201-89()'1344 
t Nesharniny Transformer Corp, Furlong, PA 18925 ...................... 21 &794-7411 
t Northlake Engineering, Inc., Antioch, IL 60002 ......................•.... 708-39&5710 

Oeco Corp., Milwaukie, OR 97222 ...................................... 503-659-·7932 
tOnan Power/Electronics, Minneapolis, MN 55344 ....................... 612-943-4800 
t Osborne Transformer, Detroit, MI 48203 ................................ 313-468-9410 
§·Pacilic Coil Co. Inductor SuPll. Inc, Bakersfield, CA 93305-5495 ......... 805-323-7714; 

80()'332-COIL 
Pacific Transformer Corp., Anaheim, CA 92807 . . . . . . . .. ... .. .. .. . . . . .. l-BO().325-0501 
Penn-Tran Corp.,8ub. 01 Spectrum EIctrns. Inc., Wingate, PA 16880 ..... 814-355-1521 

t Perkin-Elmer Corp., Elctrn. Prods. Dept, Norwalk, CT 06859-0132 ....... 203-762-4786 
t Piconics, Incorporated, Tyngsboro, MA 01879 ........................... 508-849-7501 
t Polyphase Instrumen~ Fl Washington, PA 19034 ....................... 21&643-6950 

Potrans Intemationallnc. Potrans Electrical Corp. Ltd., Irvine, CA 92714 
....................................................................... 714-97&1222 

t Power Magna-Tech Corporation, Perth Amboy, NJ 08861 ............... 908-82&-4700 
Precision Components, Inc., Addison, IL 60101 ...•...................... 312-543-6400 

tPreferred Electronics,lnc., Westfield, MA 01086 ........ 413-56&-2301;I-BO().553-6374 
t PTC Transformers, Bordentown, NJ 08505 ............................. 609-29B-8200 

Radio Television Products Corp., Douglas, AZ 85607 ................... 602-364-4436 
R:F. Electronics, Inc.,lrvine, CA 92714-5517 ............................. 714-263-0661 

§t Rhombus Industries, Huntington Bch., CA 92649-1595 .................. 714-898-0960 
Scholl Corp. Wayzata, MN 55391 ...................................... 612-47&1173 
Schumacher Elect Corp., Chicago,lL 60626 ........................... 312-973-1600 

t Scientific Technologies Inc, Control Components Div., Hayward, CA 94544-7831 
............. , .......................................... 415-471-9717;BO().221-7060 

t Sierra West Power Systems, Las Cruces, NM 88001 .................... 50&522-8828 
tSigma Electronics Inc., Houston, TX 77099 .............. 713-933-4700;80()'874-7121 
t Sigmapower, Inc., Carson, CA 90746 .. .. . .. .. .. .. . .. .. .. .. . .. .. .. .. .. ... 213-32-Sigma 

South American Development Corp., Poughkeepsie, NY 12590 ......... 914-452-1305 
§Sprague Fi~Mag,San Diego, CA 92111-1416 ............ : .............. 619-569-6577 

§-Product sold through distributors t-Productmeets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 

Slace Transpower, Components Corp. of America, Ml Carmel, IL 62863 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 616-262-5555 

Teco Corp., Winnisquam, NH 03289 .................................... 603-524-1998 
Texas Transformer Corp., Plano, TX 75086 ............................. 214-4~4-1581 

§ Thordarson Meissner, Components Corp. of Amer, Mt Carmel, IL 62663 
. . . . . . . . . . . . . . . .. . . . . . . . .. . .. . .. ... . . . . . . .. . .. . . .. . . . . . . . . . ... . . . . . . . .. 616-262-5121 

Tokin Magnetics, Inc., Fremont, CA 94539 .............................. 41&-49()-7500 
§ ;c~~ 1' .. 'i'ls:-:~2I, :110., Mt P,csp&c1" ~:... SeeSG ........•..................... 
t Torwico EIe!rns. Inc., Lakewood, NJ 08701 ............. .. ............. . 
t Trans American Transformer, E'_ Setauke~ NY 11733 ................ . 
t Transformer Design, MTE Corporation, Menomonee Falls, WI 53051. . 
t TTE, Incorporated, W. Los Angeles, CA 90064 ........................ . 

§tValor Electronics, Sa ... Diego, CA 92121-2245 ..................... .. 
t Vanguard Electronics Co., Gardena, CA 90243 ................ . 

The Wina!ic Corp., Electro-Technik Industries, lric., Vestal, NY 13650 ... . 
tWirebenders, Inc., Pho9nix, AZ 85021-2B24 ............................ . 

Xylog Corp., Hackensack, NJ 07601 .................................. .. 
§ Zambra Co .. Inc .. Mountain View, CA 94043 ............................ . 
t ZMAN Magnetics, Kerll, WA S8032 ................................... .. 

Transformers, Programmable Ratlo-Sooa 

906-364-1800 
516-928-0762 
414-253-6200 
213-478-6224 
619-456-1471 
213-323-4100 
607-728-6318 
602-861-1856 
201-468-4040 
41 &-968-9176 
206-251-8064 

MulliComp., inc., Beaverto", OR 91006, 503-626-4200 .................. "'2307 
t Pleo Electron,eg, inc., Mi. 11""'0", I-lY 10552, 914-699-~514;800-<!31 .. 1064 

.................................................................. A'2333 
Astrasyslem., l.ake Success NY 11042 ................................ 516-328-1600 

§AT&T Microelsctmnics, Allentown, PA 18103 .................. ~·800·372·2447;ln Can: 

_hire Transformer Corp, Kent, CT 06757 .. .... .. ................ . 
Bey ElectriC, Inc., Lincoln Pari<, "'.1 01035 ................ . 
Ryan Intemaliona! Corp., Columbus, OH 43228-6207 .. 
Slaco Energy Products Co., Dayton, OH 45403 ....................... .. 

1-600-553-2448 
203-927-3541 
201-694-5000 
614-885-3303 
513-253-1191 

Transformers, Pulse-5600 
t Axel Electronics, Inc., Jamaica, NY 11418 .......................••...... 718-291-3900 

§t Aydin Corporation (West), San Jose, CA 95111H371 ................... 408-629-1100 
t Beckman Industrial Corp., Affiliate of Emerson Electric Co., Fullerton, CA 92635 

. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . . . ... . . .. ... . . . ... . .. ... .. .. . . ... . . . .. 714-447-2300 
Berkshire Transformer Corp., Kent, CT 06757 ........................... 203-927-3541 

t B. G. laboratories, Inc., Binghamton, NY 13904 ......................... 607-722-2376 
tBourns Instruments Inc, Riverside, CA 92507 ........................... 714-781-5148 

Ci"iaJ"lt1tI ~lld~. Ltd.., Cj Ic:lfl~ C~flitn, nuiling MeatY.Jws, iL 60000 .......... 70&-€'s06-03OU 
tCoast Coil Co., Coast Magnetics, Los Angeles, CA 90016 ............... 213-936-6188 
t Component Speciatties Corp., Temple City, CA 91780 . . . . .. .. .. .. . . . .... 213-283-0015 
t Cypress Magnetics, Inc., Rancho Cucamonga, CA 9'1730 ............... 714-987-3570 

Dale Electronics, Inc., Yankton Div, Yankton, SO 57078-01 SO •..•••..•.• 60&-66&-9301 
Datal,onies, Inc., Romoland, CA 92380 .................................. 714-928-7700 

t OStta Products Corporation, Fremon~ CA 94538 ........................ 41 &-770-0660 
l' Da Young Mig., Inc., Kirkland, WA 98034 ................................ 206-823-4798 
tOietz Design. Inc., BeHan, MO 64012 .................................... 81&331-4911 

Dynage/Power & Magnetics, Division 01 Oakleaf, Inc., Canistota, SO 57012 
. . . . .. . . . . . . .. . . . . . . . . . .. . .. . . . . . . . . . . . .. . .. . . . . .. . . .. .. . .. . . . ... 606-296-3482/3487 

EG&G, Inc., Electro-Optics Div., Salem, MA 01970 . . . . . . . . . . . . . . . . . . . . . .. 508-74&-3200 
Electrocom Industries, S. Bend, IN 46615 ............................... 218-232-2743 

t Electronic Transformer Corp., Totowa, NJ 07511 ........................ 201-942-2222 
Electro-Pacific, Goleta, CA 93117 ....................................... 80&-984-0751 

t Elnelic Electronics, Inc.:Plant Locations, 'Gardena, CA 80247 ............ 213-51 &-1548 
Endicott COli Co., Inc., Binghamton, NY 13905 .......................... 607-797-1263 

§ENI, Div. of Astec America, Inc., Rochester, NY 14623 ................... 716-427-8300 
LH. Frost Umited, Oakville,Ont, CANADA L6H 2R4 ..................... 416-844-6881 
GC International Inc., Richardson, TX 7506&-1198 ...................... 214-234-3240 
Gettysburg Transformer Corporation, Gel\ysburg, PA 17325 ............ 717-334-2191 
Grand Transformers, Inc., Grand Haven, M149417 ...................... 616-842-5430 

§Harnmond Manufacturing Co., Buffalo, NY 14225 ....................... 716-694-5710 
Hipotronlcs Inc., Brewster, NY 10509 ................................... 914-278-8091 

Transformers, Pulse-5600 Hilran Corporation, Flemington, NJ 06822-9943 ........•................ 908-782-5525 

Advanced C"mpunents loos., 'nc., Spitl!nagei GmbH. TO"""~"', CA 90501, I-iUlricane Electronics Lab, Hurricane, ur 84737 .......................• 801-63&-2003 
21$'32S-0000;lt10-328-006lJ ..................• . . .. . • . . •. J!.o 21$O-2151 § !GO-RAlL Y Corporation, Palo Mo, CA 94303 . . . . . . . . .. ... .. . . . .. .. . . . .. 41 &-656-9900 

APX-Al'Stan Produm, Hiciulville, !\IV 11801, ~16-433-1313 ............. 2168-2169, l' Il.e Data Davice Corp., Bohemia, NY 11716-2482 .. .. .. .. .. .. ...... ..... 516-567-5600 
C.'1591 'i'lon Physic:" Co, Atldnson, NH 03811 ................ .... .. .. .. .. .... .... 603-693-6687 

§ AT&T Micro"'eclfllnics, Alllln!n .. n, f' .. 18103, ·j-OOO-372-2441;'" C.".: §Jamas Electronics, Chicago, Il60618 .................................. 312-463-6500 
1..(l~!1-5~.:>4$ ........................................ .............. ,'<"211:1 § t JB Electronic Transformers, Chicago, IL 60647 ......................... 312-342-0080 

l' Automatic Coli Corp., A IlSG Company, Miami, FL 33147, 305-696-_ .••.•• Jerome Industries COrp., Elizabeth, NJ 07201 .......•..................• 908-353-5700 
A.2174 KGS Electronics, Inc., Pasadena, CA 91103 ............................. 818-798-0786 

Alltet:h Eleclrooy»!:oms LId., Ottawa, Onltwio, CANADA K:!C 3H4, 1>13-226-5772 t Lanco Elctrns., Inc., McHenry, IL 60050 ........... , . . . .. . . .. .. .. ... . . . . .. 81 &-344-2900 
................................................................. !J-01222 LEPCO/Leonard Elec. Prods., Brownsville, TX 78521 ................... 512-546-1625 

§ ilIei fuoo, J",,,,,y City, NJ lir.lO~, 2ll1-432-04s:l ................... "'-211'1.1-2180 Mag-Con, St Pau~ MN 55113 ........................................... 612-633-8820 
§ Magnelek Triad, Huntington, IN 46750 .....•..•..•.....•................ 218-356-7100 

t Btl lE_nica, Inc., IJurnsvil!$, Mill 55337, ~12-li!l.>S-$lilOO ...•••.•. Ao2'i84-2185 t Magnetic Component Engineering Co., Culver City, CA 90230........... 213-398-4761 
Ullomn Electron!Cli, C"n9sn, CT (10018,203-(124-5125 .......... Ao218e,IlJ·1883 t Ma><weillaboratories, Inc, San Diago, CA 92123-1506 ................. 618-278-5100 
"'~!!!l""-B"m~ Mill., 1i!!!'l,",,!~,"V 1100'-3508, r;15-7¥.1-2~1e .... . ..... A"117:1 iviicroSignals Inc., LtC .. NY 11101 ........ 716-!l~7-7955;718-937-0391;800-64&2252 

§ ell. C Jet",,,;<>, '''''"' PrineetoM, l'IiJ DOMO, ::!Il1l-!l21-8s.tC ............... 1'1'2168 Muiji Products International, west Paterson, NJ 07424 .................. 201-890-1344 
Chlorioo Eleclro NBtworks, Chloride Power ElectroniCS, Inc., Caledonia, NY § Nano Pulse Industries, Brea, CA 92670 ................................. 714-528-2600 

14423, 716-5311-4421 ............................................. 1.·2189 Nesharniny Transformer Corp., Furlong, PA 16925 ...................... 215-794-7411 
t Communication Coil !ne.., ChIC8ll", II. 60634,312-637-1333 ••••••••••••• A02190 t North Hills Electronics, Glen Cove, NY 11542........................... 516-671-5700 
t C''''''I<I'' Coil &. YrllllSfo,,_ Co., ">e., Saukville, W! 53OIiO, Oeco . OR 

414-284-9425;414-3!7-7040 ....................................... A.2191 Corp., Milwaukie, 97222...................................... 503-658-7932 
t Del Elctma. Corp., lilt. lIemon, NY 10550, 914-699-2000 •• • • • • • • • • • • • • •• A02200 t Piconics Incorporated, Tyngsboro, MA 01879 . .. . . .. . . .. ... .. . . .. . .. . . .. 506-649-7501 

,.. Picosecond Pulse Labs, Inc., Boulder, CO 80306 ....•......•........•... 303-443-1249 
Delevan DiY., America" Precl .. o" Inda.lnc., c. Auro,,", .. Y '141152-0449, tPolyphasa Instrument Ft Washington, PA 19034 ...•...............•..• 215-643-6950 

E~-=~;;;8:·I~~::OI;,ji.~;KS ii6062:9;3~;'e2472i:;:::::::: ::::: ::~: tPrecision Components, Inc, Addison, IL60101 .......................... 312-543-6400 
t ESC Electronics Corp., Palisades PI!., NJ 07650, 201-947-11400 .......... ".2211 t Precision Power Systems, Longmont, CO 80601 •...•...............•... 303-443-6250 

f 'E""":Tr '--",' r-"';,,' -1I;rOmIP'''1J~3ffO'- -_.. . Ii. 2'212--'- .. tJ"TC Transformers,. Bordentown, NJ.08S()5.~ .... , ...... '.-.. ~~".......... 609-298-8200 
..... , nc., ng lu, ... wn, , .... .. .. • • • .. .. .. • • .. • .. ... t Radio Research Instrument Co, Inc., Waterbury, CT 06704-3506 .. .. .... 203-753-5840 

t Fernwood Tl'ensforrn<!r Co., 'l"ra ... eistOl' Devices Inc., I3eMdere, i\!J 01223, Radio Television Products Corp, Douglas, PiZ. 85607 ........•.......... 602-364-4438 
9011-475-320'7 ............................................... . • .. •• A·2227 t Raytheon Co., Microwave & Power Tubo Div, WaRham, MA 02254 ..... 617-898-8400 

tHloonlc,inc.,Olalhe,"S!lI5Il1l1,!l13-782·t)012 ••••••• _ ................. A-2234 RDIElct I NewRoch II NY 10601 91A"~~2727 
t JBM ElectronlcQ, Inc., SIldIord, I.!H 113110-6602, 603-623-{l222 ••••• ""2238.2239 ms., nc., e e, . . . . . . . . . .. . .. . .. .. . . .. . .•. . . ~ - 4 
t Kapp& Technologies, inG., Rahway, NJ 071185, S06-396-!l4OO;1-IIOO.223-0603 § Relay Specialties, Oakland, NJ 07436................................... 201-337-1000 

.................................................................. "02248 §tRhombus Industries, Huntington Beh., CA 92648-1595 .................. 714-888-0960 
t Milgnecomp, Inc., Pickens, SC 29S71 , 003-878-4700 •.•.••.••••••.••••• "02252 § Schaffner EMC, Inc. Componants Division, Union, NJ 07063 ............. 908-851-0664; 

I\Iagnel~b, Iloui(ler, CCl803111-4696, 3113-442-6700 ••.••••.••••••• "02253,2256 800-367-5566 
tMagnelicalnc., Holhlvllle,IIIYi1742,516-654-1166 ............... "02264.2265 tSchottCorp.,Wayzata,MN55391 ...................................... 612-475-;1173 

MCI Transformer Corporation, Babylon, NY 11704, 516-5$7-0510 t Scientific Technologies Inc, Control Componants Div. Hayward, CA 94544-7831 
........................................................ "02266,2270,2276 ........................................................ 41&-471-9717;800-221-7060 

§t Mlcrol.an Co. Inc., Valley Stream, NY 11582, 516-651-8050 ............. "'02200 §Sernikron, Inc., Hudson, NH 03051-0066 ............... 803-683-8102;1-800-258-1308 
Mldcom, Inc., Watertown, SO 57201, 605-886-4385 ••••.••••••••••••••• ".2300 t Sierra West Power Systems, Las Cruces, NM 88001 .................... 506-522-8828 
Mltch .. !I. Ei..::t,c~ics ::;"0'"., !oI-:' """""''', NY 10552, S),Il-G!l!l-:JeI}O .......... A02305 t Simmonds Precision Engine Systems, SF Goodrich Aerospace, Norwich, NY 13815 
MuItiComp., inc., Beavertoll, OR 97006, 503-626-4200 ................. A02307 . .. .. .. .. .. .. .... .. .. .... .... .. .. .... .. .. .. .. .. .... .... .. .. .. .. ........ 607-33&-5000 

§t PCA Electronics, Sepulveda, CA 91343, 818-892-0761 _................ A02320 South American Davelopment Corp, Poughkeepsie, NY 12590 .....•... 914-452-1305 
PC Transformer Corp., West II!!bylon, NY 11704, 516-491-3300 •.•••.••• A02331 §Sprague Fi~Mag, San Diego, CA 92111-1416 ........................... 618-588-8577 

t Pearson Eleclronic8, inc., lPalo Alia, CA 94303, 415-494-6444 ••••••.•.• "02332 Standard Magnetic Corp., Anaheim, CA 92806 .......•..........•....... 714-630-9751 
t Pica ElectroniCS, Inc., MI. Vernon, NY 10552, 914-699-5514;1100-431-1064 t Stangenes Industries, Inc., Palo ARo, CA 94303 •.........•.............. 41&-493-0814 

• . • . • . .. • • • • • .. • • .. . .. • • • • .. • • • .. .. • • • .. .. • • • . .. • .. • .. . • . • . • . • • .. •• A.2333 § TDK Corporation 01 America, Electronic Components & Material, Mount Prospect, IL 
t Po_, Mag .... -TIICII Corporation, Perth Amboy, NJ 011861, 908-826-4700 ...... 60056 ................................................................ 706-603-6100 

A02371 tTechnitrol, Philadelphia, PA 19134 ...................................... 215-426-9105 
"'enoo f.!ectro"I~~, ~~~ .. , !Jm. Pk., IIY 11T.!9, 51!1 .. 5S6-555S;H!ll!l'&45'5S28 . Tele-Tech Corporation, Bozeman, MT 59715 .... '" ..................... 406-586-0291 

........ ..................................... ............... "'-2385-2389 Texas Transformer Corp, Plano, TX 75066 ............................. 214-424-1581 
Signal Transfonner Co., Inc., InBilco Corporalion, Inwood, NY 11696, §Tokin America, Inc., San Jose, CA 95134 ................................ 408-432-8020 

516-239.5777 .................................................... A023112 §Toko America, Inc., Mt Prospect" IL 80056 .............................. 708-29HlO70 
§Tamura Corporation oIA",erica, Carson, CA 90746-3518, 213·838-1790 •••••• Tarad Coil Co., Inc., Wayne, NJ 07470 .................................. 201-1335-6195 

A.2427 tTorotron Corp., Mt Vernon, NY 10550 ................................... 914-664-2050 
V ... nitron Co''Il., i>a98ivo> Comps.Group, Si. Peiersburg, FL 33743, 813-347-2181 tTorwico Elctms. Inc., Lakewood, NJ 06701 ........•..................... 908-364-1800 

............... "................................................... Ao2458 tTrans American Transformer, E. Setauket, NY 11733 ................... 516-928-0762 
§t Vitae Electronics Corp., Vialia, CA 93291, 209·851-1535..... Ao2469-2460,2463 Transformer Technologies, Inc., Mt Vernon, NY 10550 .............•.••. 914-668-1600 

Actown-Electrocoil, Inc., Spring Grove, IL 600Bl ......................... 81&-67&-6641 §tValor Electronlca, San Diego, CA 92121-2245 .......................... 619-458-1471 
American Magnetic.q, Carterville, Il62918 ............................... 618-985-4838 tVanguard Electronics Co, Gardena, CA 90248 .......................... 213-323-4100 
Amplmer Research, Souderton, PA 18964-9990 .................. 21&-723-8181 tVoHarnpere Corp., Lynbrook, NY 11563 ................................. 516-887-9443 
Andover, Inc., Lafayette, IN 47904 .. .... .. .. .... .. .. .. .... .. .. .. ......... 317-447-1157 The Winatlc Corp., Electro-Technik Industries, Inc., Vestal, NY. 13850 .... 607-728-6318 

§ Atlantic Magnatics, Inc., Pompano Beech, FL 33069 .... .. .. .. .. .. .. .. ... 30&-978-7920 t Wirebenders, Inc., Phoenix, PiZ. 85021-2824 .. .. .. .. .. .. .. .. .. .. .. .. .. ... 602-661-1858 
tAllas Engineering Corp., Dorchester, MA 02121 ......................... 617-44&-7100 §tZambre Co., Inc., Mountain Vrew, CA 94043 ............................. 41&-968-9176 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <l>-Rentals #-Value Added Reseller 



Transformers, Ratio-5600 

Transformers, Ratio-5600 
t Automatic CoIl Corp., A DSG Company, Miami, FL 33147, 305-696-6660 •••••• 

, A'2174 
Bel Fuse, Je_y City, NJ 07302, 201-432-11463 ••••••••••••••••••••••• , A'2178 

t Communication Coil Inc., Chicago, IL 60634, 312-637-1333 •••••••••••• , A'219O 
t Megnecomp, Inc., Pickens, SC 29671, 803-878-4700 •••• , ••••• ,........ A'2252 

Mel Transformer Corporation, Babylon, NY 11704, 516-587-11510 ••• A'2270,2276 
§t Mlerotran Co. Inc., Valley Stream, NY 11582, 516-58HI050 ." ••• ,...... A'2260 

t PIco Electronics, Inc., MI. Vernon; NY 10552, 914-6l1li-5514:600-431-1064 
•••••••••••••••• , •• " .......... " ••••• , ••••••••••••••••••••••••• : A'2333 

Raneo ElectronICs, Inc., Deer Pk., NY 11729, 516-586-5566:1-600-645-5828 
.. • .. • .. • .. • .. .. .. .. • .. • .. ... .. • .. .. .. • .. .. .. .. .. .. • • • • .. • •• A'2365-2389 

§ Tamura Corporation of America, Carson, CA 90746-3518, 213-638-1790 •••••• 
A'2427 

§tAydin Corporation (West),SanJose, CA 95119-1371 ................... 408-629-1100 
Belllnds., J. W. Miller Div, Gardena, CA 90247-1059 .................... 213-515-1720 
Berkshire Transformer Corp., Ken~ CT 06757 ... ................•........ 203-927-3541 

ta G. Laboratories, Inc., Binghamton, NY 13904 ......................... 607-722-2376 
t De Young MIg., Inc., Kirkland, WA 96034 ........... , ............. , . . . . .. 206-823-4798 

GC International Inc., Richardson, TX 75085-1198 ...................... 214-234-3240 
Gettysburg Transformer CorPoration, Gettysburg, PA 17325 ,........... 717·334-2191 

t JBM ElectroniC&, Inc., Bedford, NH 031111-6802 ......................... 603·623-0222 
MicroSignals Inc, LLC, NY 11101 ........ 718-937-7955;718-937-0391 ;800-648-2252 
Mitcheil Electronics Corp., Mt Vernon, NY 10552 .. ,.................... 914-699-3800 

§ Pacific Coil Co., Inductor Supp., Inc., Bakersfield, CA 93305-5495 ......... 805-323-7714; 
800-332-COIL 

§ Relay SpeciaHies, OekIand, NJ 07436 ............. ,., ....... , ... , .... ,.. 201-337-1000 
Ryan International Corp., Columbus, OH 43229-6207 ................. ,' 614-885-3303 

§t Skyway MagnetiC&, Warns, Springs, CA 92086 ..... , ........... , . . . . . . . . 619-782-3342 
Torema USA, Inc., Houston, TX 77042 ................................. 713-977-2500 
Vemitron Corp., Passive Comps. Group, St Petersburg, FL 33743 ....... 813-347-2181 

Transformers, RF-5600 
APX-Aratan Products, Hicksville, NY 11601,516-433-1313 •••••••••.••• A'2169 

t Automatic Coil Corp., A DSG Company, Miami, FL 33147, 305-696-6660 •••••• 
. A~~ 

Bel Fuee, Jereey City, NJ 07302, 201-432-0463 • • • • • • • • • • • • • • • • • •• A·2178·2179 
Caddell-Burns MIg" Mineola, NY 11501-3508, 515-746-2310 ••••••••••.• A'1172 
Colleraft, Cary,lL 60013, 708-639-2351 ............................... A'11B7 

t Communication Coil Inc., Chicago, IL 60634, 312-637-1333 •••••••••.••• A'219O 
Delavan DIY., American Precision Inds. Inc., E. Aurore, NY 14052-0449, 

716-652-3600 ••••••••••••••••••••••••••••••••• _ •••••• _ •••• _ • • • • •• A'1205 
Elcorn Syaterns,lnc., Boca Raton, FL 33467,407-994-1774 ••••••••••••• A'1747 
Enegren Electronics, I~., Olathe, KS 66062, 913-782-4720 ••••••••••••• A'2210 
EWC, Inc., Englishtown, NJ 07726, 908-446-3110 •• • • • • • • • • • • • • • • • • • • •• A'2212 

t Fernwood Transformar Co., Transistor Devices Inc., Belvldera, NJ 07823, 
908-475-3207 ......................... _ .. .. .. • .. • • .. • .. • • • .. • .. •• A'2227 

GC Intemationallnc., Richardson, TX 75085-1198, 214-234-3240 •••••••• A'1207 
t Hisonie, Inc., Olathe, KS 66061, 913-782-0012 ........................ A'2234 

Kappa Technologies,lnc., Rahway, NJ 07065, 908-396-9400;1-800-223-0603 
.................. , .... , ................ _ .. .. • .. • • • • .. • . • ... A'224B-2249 

t Magnecomp, Inc., Pickens, SC 29671, 603-878-4700 •••••••••••.••.•••• A'2252 
Mel Transformer Corporation, Babylon, NY 11704, 516-587-0510 ••••••• A'2275 

t MlnI-Circulta Lebo, Brooklyn, NY 11235-0003,718-934-4500 ••••.••.•••• A'1753 
t North Hills Electronica, Glen Cove, NY 11542, 516-671-5700 ••••.••••••• A'2S10 
t Pleo Electronics, Inc., MI. Vemon, NY 10552, 914-6119-55.14:800-431-1064 

.............. , .................................................. A'2333 
Ranco ElectroniCS, Inc., Deer Pk., NY 11729,516-586-5666;1-800-645-5828 

...... _ • .. • • • • .. . • .. • • .. .. . • . • .. .. • • .. .. • • • • . • • ... A'2355-2386,2388-2389 
t Shogyo International Corp., Great Neck, NY 11021, 516-466-0911 ••••• _. A'2391 
t American Trans-Coil Corporation, Richmond Hill, NY 1.1419-1410 ....... 718-441-5207 

Amplifier Research, Souderton, PA 18964-9980 ......................... 215-723-8181 
§t ANZAC, MIA-COM, Burlington, MA 01803 .............................. 617-273-3333 

§ Atlantic Magnetics, Inc., Pompano Beach, FL 33069 ................ , .. .. 305-979-7920 
t Atlas Engineering Corp., Dorchester, MA 02121 ......................... 617-445-7100 

Avtech Electrosystems Ltd, Ottawa, Ontario, CANADA K2C 3H4 .... ".. 613-226-5772 
§tAydin Corporation (West), San Jose, CA 95119-1371 ................... 406-629-1100 

§Belllncls., J. W. Miller Div, Gardena, CA 90247-1059 .................... 213-515-1720 
Berkshire Transformer Corp, Ken~ CT 06757 .. , ..... , .... , ........ ".,. 203-927-3541 
Bey Electric, Inc., Uncoln Park, NJ 07035 ............................... 201-694-5000 

tCeddeli Coil Corp., Middletown Springs, VT 05757 ....... , .......... , ... 802-235-2019 
§Ceramic Magnatica, Inc., Feirlleld, NJ 07004 ............................ 201-227-4222 

Charlas Inds. Ltd., Charles Center, Rolling Meadows, IL 80008 .•........ 708-806-6300 
tCoil-QCorll, Bronxville, NY 10708 ...................................... 914-337-4775 
~ale Electronics, Inc., Yankton Oiv, Yankton, SO 57078-0180 ........... 805-665-9301 
Oatatronics, Inc., Romoland, CA 92380 " . .. .. . .. .. .. .. .. .. .. .. .. .. . .. ... 714-928-7700 
Defta Products Corporation, Fremon~ CA 94538 ......... '.............. 415-7711-0660' 

t De Young Mig, Inc., Kirkland, WA 98034 ....•............ , . . . . . . . . . . . . .. 206-823-4798 
Electro Assemblies Corp., Northbrock, IL 60062-2319 . . . . . . . . . . . . . . .. ... 708-498-6520 

t Electro Impulse, Neptune, NJ 07754-0278 .................. ,........... 908-776-5800 
§ ENI, Div. of Astec AmeriCa, Inc, Rochester, NY 14623 ............. , .. ',. 716-427-8300 

Genisco Technology Corp., La Mirada, CA 90638 ............... ,.,..... 714-523-7001 
Grand Transformers, Inc., Grand Haven, M149417 ...................... 616-842-5430 

§ Hammond Manufacturing Co., Buffalo, NY 14225 ....... , ... ,........... 716-894-5710 
t JBM ElectroniC&, Inc., Bedford, NH 031111-6802 ...... " ... , .. ,.......... 603-623-0222 
tLorch Electronics:Oiv. of Vern~rOn Corp., St Petersburg, FL 33710 ., .... 813-347-2181 
t MagnetiC Component Engineering Co., Culver City, CA 90230 . . ... . . . . .. 213-396-4761 
t Magnetico Inc., Holtsville, NY 11742 .................................... 516-654-1166 

MicroSignals Inc., LLC., NY 11101 ........ 718-937-7955;718-937-0391;800-648-2252 
Mitchell Electronics Corp., Mt Vernon, NY 10552 ....................... 914-699-3600 
Multi Products International, West Paterson; NJ 07424 ......... ,........ 201-890-1344 
Olektron Corp, Signal Technology Corp, Webster, MA 01570 ........... 508-943-7440 

§ Penstock Engineering Labs., Penstock, Inc, Sunnyvale, CA 94086-4018 
.... , ....... , .................. , ............. , . , . . . . .. 408-730-0300;800-PENSTOCK 

t Piconics, Incorporated, Tyngsboro, MA 01879 ... , ... , . . . . . .. . . . . . . . . . . .. 508-649-7501 
tPolyphase Instrument, Ft Washington, PA 19034 ...... " ........... , ... 215-643-6950 

PRODUCT INDEX & DIRECTORY 
Prern Magnatics, Inc., McHenry, IL 60050 ............................... 815-385-2700 

t Radio Research Instrument Co., Inc., Waterbury, CT 06704-3506 .....• ,' 203-753-5640 
Radio Television Products Corp., Douglas, AZ 85607 ....•.....•....•... 802-364-4438 

§ Ralsy SpeciaHles, Oakland, NJ 07436 ....•••••........•. "" ..••• ,. . •••• 201-337-1000 
§t Rhcmbus Industries, Huntingtcn Bch., CA 92649-1595 ..•...•.•...•.•.. , 714-898-0980 

Rosenberger-Micro Coax, (Formerly Micro-Coax Components, Inc.), Collegeville, PA 
19426 • . .. .. .. .. .. . . .. . . . .. . . .. . . .. .. . .. . .. . .. . . .. . .. • .. . . .. .. . .. . . ... 215-489-3700 

§Sincleii Radio Laboratories Ltd., Aurora, om, CANADA L4G aG9 ...... 416-727-0165 
Standex ElectroniC&, Standex International, Cincinnat~ OH 45209 ...•..• 513-871-3777 
Tele-Tech Corporation, Bozeman, MT 59715 •...•............•....••... 408-586-0291 
Texas Transformer Corp., Plano, TX 75088 ............... , ............. 214-424-1581 

tThinco Div., Hull Corp., Hatboro, PA 19040 .............................. 215-672-7800 
Til-Tak UmHed, Kemptvllle, Ontario, CANADA KOG 1JO .......•......... 613-256-5928 

§ Toko America, Inc., Mt Prospect" IL 60056 ..... .. .. .. .. .. .. .. .. .. .. . .... 708-297-0070 
Torad Coil Co., Inc., Wayne, NJ 07470 .................................. 201-635-6195 

tTorotron Corp., Mt Vernon, NY 10550 ................ : .................. 914-664-2050 
tTrans American Transformer, E. Setau~ NY 11733 ....... , .....•..... 516-928-0762 
tTTE. Incorporated, W. Los Angeles, CA 90064 .......................... 213-476-8224 

Unadilla Antenna Mfg. Co., Andover, MA 01810 •........................ 508-475-7631 
§tVaIor Electronics, San Diego, CA 92121-2245 .......................... 619-458-1471 

tVanguard Electronics Co., Gardena, CA 90248 .......................... 213-323-4100 
§ VHec Electronics Corp., Visalia, CA 93291 ............................... 209-651-1535 
tWerlatone, Inc., Brewster, NY 10509 .................................... 914-279-6187 
t Wirebenders, Inc., Phoenix, AZ 95021-2824 .. . .. .. .. .. .. .. .. . .. . .. . .. ... 802-861-1856 
§ Zambre Co., Inc., Mountain View, CA 94043 .. .. .. .. .. .. .. .. . .. .. .. . .. ... 415-986-9176 
t ZMAN Magnetics, Ken~ WA 98032 ...........•...............•.....• ,.. 208-251-8084 

Transformers, Reactor - See Reactors, Filter (Vol. A) 

Transformers, Rectifier-5600 
't Abbott Technologies, Inc, Transformer Division, SUn Valley, CA 91352, 

818-504-0644;1-800-367-8200;818-841-3630 ••••••.••••••••••••• _... Ao2134 
Albar, Inc., Lynnwood, WA 98036,206-771-4006;800-822-5227 ••••••••• A'2152 

t Automatic Coli Corp., A DSG Company, Miami, FL 33147,305-696-6660 •••••• 
A'2174 

§t EWC, Inc., Englishtown, NJ 07726, 908-446-3110 • • • • • • • • • • • • • • • •• A'2212,2223 
Hipotronica Inc., Brewater, NY 10509, 914-279-8091 •••••••••••••• A'2230-2231 
Hltran Corporation, Flemington, NJ 08822-9943, 908-782-5525 •••••••••• A'2235 
Jerome Industries Corp., Elizabeth, NJ 07201, 908-353-5700 ••••••••••• A'2241 
JM Transformer Co., Inc., Farmingdale, NY 11735, 516-293-0475 ••• A'2242,2245 
Magnelab, Boulder, CO 80301-4696,303-442-6700 •••••••••••••••••••• A'2253 

§t Microtran Co. Inc., Valley Stream, NY 11582, 516-581-6050 ••• A'2280,2266-2287 
Mitchell Electronics Corp., MI. Vernon, NY 10552, 914-6119-3600 ,....... A-2306 

t NWL Trensformers, Bordentown, NJ 08505, 609-298-7300 •••••••• A'2314-2315, 
001915 

PC Transformer Corp., Weat Babylon, NY 11704, 516-491-3300 •••• A'2328-2329 
t Pieo ElectronICs, Inc., MI. Vernon, NY 10552, 914-699-5514;600-431-1064 

................................................................. A-2333 
t Shogyo International Corp., Great Neck, NY 11021, 516-466-0911 ••••••• A'2391 
t Signal Transformer Co., Inc., Insileo Corporation, Inwood, NY 11696, 

516-236-5777 .................................................... A'2392 
§ Stancor, White-Rodgers, Logansport, IN 46947, 219-722.2244 ••••• ·Ao2414-2419 
§ Tamura Corporation of America, Carson, CA 90746-3518, 213-638-1790 •.•••• 

Ao2427 
t Toroid Corp. of Maryland, Salisbury, MD 21801, 301-860-0300 

..................... , ........... " • • • .. .. • • .. • .. . • • • ... A'2442,2445-2446 
t Torotel Prods. Inc., Grandview, Me 64030-3199, 816-761-6314 • • • •• A'2448,2451 
t Transformer Technologies, Inc., MI. Vernon, NY 10550, 914-668-1800 .,. A'2453 

Ulveeo, Inc., HouSlon, TX 77042,1-800-527-7042 ••••••••••••••••• Ao2454-2457 
Abacus Controls Inc., Somerville, NJ 08876 .. , ........... ,.............. 906-526-8010 
ACD-Elcor Products, Bethe~ CT 06801 ................................. 203-743-3510 
Actown-Electroooil, Inc, Spring Grove, IL 60081 ............... , ......... 815-675-6641 
American Magnetics, Carterville, IL 62918 . . . . . . . .. . . . . . .. .. . . . . . . . . . . . .. 61 B-985-4838 

tAmerican Monarch, Minneapolis, MN 55421 ............................ 612-788-9161 
§ Atlantic MagnatiC&, Inc., Pompano Beach, FL 33069 . . . . . . . . . . . . . . . . . . . .. 305-979-7920 
tAxel Electronics, Inc., Jamaica, NY 114"18 ............................... 718-291-3900 

§t Aydin Corporation (West). San Jose, CA 95119-1371 ................... 406-629-1100 
Basler EIec, Electronic Product Group, Highland, IL 62249 , .............. 618-654-2341; 

800-645-2074 
§t Bendix Electric Power Division, Allied Signal Aerospace, Eatontown, NJ 07724 

............................... , .. , ............ , ............ ,.......... 201-542-2000 
Berkshire Transformer Corp, Ken~ CT 06757 ., ...•........• , ....•..... , 203-927-3541 

tB. G. laboratOries, Inc., Binghamton, NY 13904 ......................... 607-722-2376 
t Boums Instruments Inc, Riverside, CA 92507 .... ,., ...... , ...•.... ,.... 714-781-5148 
t Coast Coil Co., Coast MagnetiC&, Los Angeles, CA 90016 ..• , ..... ,..... 213-935-6188 
§ Computer Power Inc., High Bridge, NJ 08829 ... , ... ,.... 906-639-8000;800-526-5088 

Controlled Power Co, Troy, M14B083 .... , .......... ,.. 313-526-3700;1-8011-521-4792 
Custom Bobbin Windings, A & K Corporation, Zanesville, OH 43702-2369 

............ , .. , .. , •........ "."., .............. , .....•............. ,. 614-452-6973 
t Cypress MagnetiCS, Inc., Rancho Cucamonga, CA 91730 ............. ,. 714-987-3570 
§ Dale Electronics, Inc., Yankton Oiv., Yankton, SO 57078-0180 ........... 605-665-9301 
t Del Elctrns. Corp., Mt Vernon, NY 10550 .. " .............. " .. .. .. .. .... 914-699-2000 

Dynage/Power & MagnatiC&, Division Of Oakleaf, Inc., Canistota, SO 57012 
..................................... , . .. .. .. . . . .. . .. . .. . . . . .. ... 805-296-3462/3487 

Dynapower Corporation, Farmington Hills, M146333 ..............• ,.... 313-553-4300 
Dynapower Corporation, S. Burlington, VT 05407 ....... , ....... ,.,..... 802-860-7200 

§t Electromech, Inc., Kearny, NJ 07032 ................................ '... 201-987-0950 
Electrone\ics, Inc., Ever~ WA 98204 ................................... 208-355-1855 

. t Electronic Transformer Corp., Totowa, NJ 07511 ........................ 201-942-2222 
Electro-Pacific, Goleta, CA 93it7 .................................. : .... 905-~751 
Elgar Electronics Corporation, San Diego, CA 92121 ..... 619-450-0085;800-733-5427 

t Elnetic Electronics, Inc.:Plant Locations, Gardena, CA 90247 ............ 213-515-1546 
Endicott Coil Co., Inc., Binghamton, NY 13905 .......................... 807-797-1263 
Epco Products Inc., WAllkil~ NY 12589 .... '.............................. 914-895-2033 

t Freed Transformer Co" Inc., Electronic Transformer Corp., Totowa, NJ 07511 
...•.....• " .............. , .............••..•...... , ....... , ......... ,. 201-942-2222 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added ReseUer EEM 1991 



PRODUCT INDEX & DIRECTORY 
LH. Frost UmilecI, Qakville,ont, CANADA L6H 2R4 .....•.....•..•..•... 4I1HI44-6661 
Gavagan Electronics, Danbury, CT 00810 ............................... 203-746-5248 
GC Intemetionellnc., Richardson, TX 75085-1198 ...•..•.....•••....••• 214-234-3240 
Gettysburg Transformer Corporation, Gettysburg, PA 17325 ..•...•..... 717-334-2191 

§ GIobIek, Inc., N. Bergen, NJ 07047 ...................................... 201-861-0246 
Grand Transformars, Inc., Grand Haven, MI 49417 ...•.....•..•......... 616-842-5430 

§ Hammond Manufacturing Co., Buffalo, NY 14225 •.••................•.. 716-894-5710 
High Voltage Systams, Inc.. Chappaqua, NY 10514 ........••.•.•....•.. 914-236-9057 

§t JB Electronic Transformers, Chicago. IL 60647 ......•..•............... 312-342-0060 
KGS Electronics, Inc., Pasadena, CA 91103 ............................. 818-796-0786 

t Lenco EIctms., Inc., McHenry, II. 60050 .. . . . . . .. . .•.. .. . . . . .•.. . . ... .. . .. 815-344-2900 
§ Uberty Intemetional Corp., Torrance, CA 90501 ......•.....•..•..•...... 213-539-6452 

Long Island Transformer & Inductor Company, Inc., Baldwin, NY 11510 .......•......... 
516-766-5844 

MACROAMP Inc.. Ukiah, CA 95462 .....................•............... 707-482-2222 
Mag-Con, St Paul, MN 55113 ........................................... 612-633-6620 

t Magnecon'4l. Inc.. Pickens, SC 29671 ................................... 603-878-4700 
t MagneTek Defense Systems, MagneTek, Inc., Anaheim, CA 92805 ...... 714-956-9200 
§ Magnetek Triad, Huntington. IN 46750 ............. ;.................... 219-356-7100 
t Magnetic Cil'aJR Elements, SaUnas, CA 93905 •......................... 406-757-8752 
t Magnetico Inc., Holtsville, NY 11742 .................................... 516-654-1166 

Mel Transformer Corporation, Babylon. NY 11704 ...•.................. 516-587-()510 
tMTE Corp., Menomonee Falls, WI 53051 ................................ 414-253-8200 

MultiCornp., Inc., Beaverton, OR 97000 .. . .. . . . . . . . . .. .. . . . .. . .. . . .. .. . .. 503-626-4200 
t Neshaminy Transformer Corp., Furlong, PA 18925 ...................... 215-794-7411 
t Northlake Engineering, Inc., Antioch. IL 60002 ........................... 708-395-5710 

Deco Corp., Milwaukie, OR 97222 ......•............................... 503-659-7932 
t Osborne Transformer, Detroi1, MI 46203 ................................ 313-468-9410 
§ Pacific Coil Co., Inductor Supp., Inc. Bakersfield, CA 93305-5495 .•....... 605-323-7714; 

8DO-332-cQ1L 
t Pacific Scientific, Electro Kinetics Division, Santa Barbara, CA 93101 .... 605-963-2055 
t Pmker McCrory Mig. Co. Kansas City, MO 64108 .... . . . . .. .. . . . . .. .. ... 816-221-2000 
t Polyphase Instrument, Fl Washington, PA 19034 .•..................... 215-643-6950 
t Power Magna-Tech Corporation, Perth Amboy, NJ 08861 ............... 906-626-4700 

Precision Components, Inc. AcIcIison, L 60101 .......•........•......•.. 312-543-6400 
Pram Magnetics, Inc., McHenry, IL 60050 ............................... 815-385-2700 

t PTC Transformers, Bordentown, NJ 08505 ...................•......•.. 609-296-8200 
Radio Television Products Corp., Dougles, AZ 85607 ................... 602-364-4438 

§S & H Inds., Heffield, PA 19440 ......................................... 215-822-7211 
Sanfo~iller Corp., Lynbrook, NY 11563 .....••........ 516-593-2025;600-645-5900 
Schauer Manufacturing, Cincinnati, OH 45242 .......................... 513-791-3030 
Schott Corp., Wayzata, MN 55391 ...................................... 612-475-1173 

t Scientific Technologies Inc., Control Components Div., Hayward. CA 94544-7631 
...................................................... ,. 415-471-9717;600-221-7060 

t Sierra West Power Systems, Las Cruces, NM 88001 .•........•......... 505-522-8628 
tSIgme Electronics Inc.. Houston, TX 77099 .............. 713-933-4700;600-874-7121 
t Sigmapower, Inc., Carson, CA 90746 .,' . .. ... .. . .. . . . .. .. . . . .. . . ... .. . . .. 213-32-Sigma 

§t Skyway Magne1ics, Warner Springs, CA 92086 . . . . . . . . . . . . . . • . . . . . . . . . .. 619-782-3342 
Staco Energy Products Co., Deyton. OH 45403 ......................... 513-253-1191 
Staco Transpower, Components Corp. of America, Mt Camtel, IL 62863 

Standard Magnetic Corp., Anaheim, CA 92806 ......................... . 
t Stengenas Industries, Inc., Palo Ano, CA 94303 ....................... .. 

Taco Corp., Winnisquam, NH 03289 ....•..................•............ 
Texas Transformer Corp., Plano, TX 75086 .................•..... , ..•.. 

§tThordarson Meissner, Components Corp. of Amer. Mt Carmel, IL 62663 

618-262-5555 
714-630-9751 
415-493-0814 
603-524-1998 
214-424-1581 

Transformers, Servo-5600 
t Trans American Transformer, E. Setauket, NY 11733 .....•..•.•.••..... 51&-92l!-O762 

TransmagneticS, Farmingdale, NY 11735 ............................... 516-293-3100 
§t Zambre Co., Inc.. Mountain View, CA 94043 ............................ , 41!H168-9176 

Transformers, Rotary-5600 
MCI Transformer CorporatIon, Babylon, NY 11704, 516-587-11510 ••••••• A-2270 
Signal Transformer Co., Inc., lnalico CorporatIon,lnwood, NY 11696, 

516-239-5777 •••••••••••••••••••••••••••••••••••••••••••••••••••• A-2392 
Transducei'll & Systems, A Prime Technology Company, No Branford, CT 06471, 

203-481-5721 .................................................... a-1947 
Berkshire Transformer Corp. Kent, CT 00757 ..........•........•....... 203-927-3541 

§Ceramic Megnetics, Inc., Fairfield, NJ 07004 ............................ 201-227-4222 
t Electronic Transformer Corp., Totowa, NJ 07511 •...•..•..•....•.•..•... 201-942-2222 
t Freed Transformer Co., Inc., Electronic Transformer Corp., Totowa, NJ 07511 

• . . . . . . . . . . . . • . . . . . • . . • • • . . . . . . . • • . . . . . . . . • . . • . . . . . • . . . . . . . . . . . • . . . • . .. 2OHI42-2222 
t Magnetico Inc., Holtsville, NY 11742 .................................... 516-654-1166 

Novatronlcs Inc., Stratford, ontario, CANADA NSA 6V6 .................. 519-271-3660 
Deco Corp. Milwaukie, OR 97222 ...............•..................•... 503-659-7932 

tTrans American Transformer, E. Setauket, NY 11733 ................... 51&-928-0762 

Transformers, Scott T-5600 
Albar, Inc., Lynnwood, WA 98036, 206-771-4006;600-822-5227 ••••••••• A-2152 

t Control Sciences, Inc., Ch_orth, CA 9,3", 818-709-5510 •••••• 001152,1155 
EWC, Inc., Englishtown, NJ 07726, 908-446-3110 •••••••••••••••••••••• A-2212 

t Magnecornp, Inc., Plckena, SC 29671, ~78-4700 ••••••••••••••••••• A-2252 
t Magnetlco Inc., Holtsville, NY 11742, 516-654-1166 •••••••••••••••••••• A-2284 

§t Mlcrotran Co. Inc., Valley Stream, NY 11582, 516-581-11050 ••••••••••••• A-2280 
t NWL Translormel'll, Bordentown, NJ 08505, 609-298-7300 •••••••• A-2314-2315 
t Plco Electronica, Inc., Mt. Vernon, NY 10552, 914-699-5514;600-431-1064 

................................................................. A-2333 
t Adams-Maxwell Division, Coast Magnetics, Inglewood, CA 90302-1284 

....................................................................... 213-673-3245 
American MagMlIics, carterville, IL 62918 . . . .. .. . .. • .. .. • .. .. • .. .. .. .... 61 B-985-4B38 
Astrosystems, Lake Success, NY 11042 ................................ 516-326-1600 
Atlas Engineering Corp., DoIJ:haster, MA 02121 ......................... 617-445-7100 
Basler Elec., Electronic Product Group, Highland, IL 62249 .•......•....•• 619-654-2341;' 

BOO-645-2074 
Berkshire Transformer Corp. Kent, CT 00757 .•.•.•...........•......•.. 203-927-3541 
Bey Electric, Inc. Uncoln Park, NJ 07035 .....•.........•........•.....• 201-694-5000 

t B. G. Labcratories, Inc., Binghamton, NY 13904 ......................... 607-722-2376 
tCoast Coil Co., Coast Magnetics, Los Angeles, CA 90016 ....•.......••• 213-936-8166 
t Computer Conversions Corp., E. Northport, NY 11731 ................... 516-261-3300 
t Del Elctms. Corp., Mt Vemen, NY 10550 • • • . • . • . . . • . . • . • . . . . . . • • . . . . . . . • 914-699-2000 

Dynapower Corporation, Farmington Hills, MI48333 ....•..•..........•. 313-553-4300 
Dynapower Corporation, S. Burlington, VT 05407 ...........•..........• 802-l!6O-7200 

t Electronic Transformer Corp., Totowa, NJ 07511 ........................ 2OHI42-2222 
Electro-Pacific, Goleta, CA 93117 .........•......•......•.....•..•...... 605-964-0751 
Elma Engineering, Palo Aile, CA 94303 ...•....•..•...•.......•......... 415-494-7303 

t Elnetlc Electronics, Inc.:PIant Locations, Gardena, CA 90247 ............ 213-5Hi-1546 
t Freed Transformer Co., Inc., Electronic Transfonner Corp., Totowa, NJ 07511 

....................................................................... 201-942-2222 
t Hadley. Robert M. Co. Inc., Los Angeles, CA 90037 ..................... 213-234-9091 

Hipotronics Inc., Brewster, NY 10509 ......•.........•..•.•.......•..•.• 914-279-6091 
t Hisonic, Inc., Olathe, KS 66061 ...•.••.•.•.•.......••.•.......•...•.•.•. 913-782-0012 

Hi1ran Corporation, Flemington, NJ OOB22-9943 .. . . . . . . . . . . . . . . • . • • . . . .. 906-782-5525 
t ILC DaIs Device Corp., Bohemia, NY 11716-2452....................... 516-567-5600 

.. . . • . .. . . .. .. . . . . .. . . . . . . . .. .. . . . . .. . .. .. . . . . . . . . . .. .. . . . .. .. . .. . . . . .. 618-262-5121 §t JB Electronic TransfoImers, Chicago, IL 60647 ......................... 312-342-DOBO 
Todd Systems, Inc., Yonkers, NY 10701 ................................ 914-963-3400 KGS Electronics, Inc., Pasadena, CA 91103 ............................. 816-798-0766 

--'t-l'OIWico~Ictrns.Jnc..Lekewood, NJ 0870L ..... ~_ .... _ •• _~~.~.~L_jlQ8-3M-18OO ____ t.Leoco.Elclrns. Jnc.,.McHemy,.IL6OO5O.................................. 815-344-2900-
tTrans American Transformer, E. Setauket, NY 11733 ................... 516-928-0762 tMTE Corp., Menomonee Falls, WI 53051 ................................ 414-253-6200 
tVoliampere Corp., Lynbrook, NY 11563 ................................. 516-667-9443 Deco Corp., Milwaukie, OR 97222 ...................................... 503-659-7932 

Walker Power, Inc., Warner, NH 03278 ........................ -.......... 603-456-3111 t Osborne Transformer. 0eIr0it, MI 48203 ................................ 313-466-9410 
Xentek, Inc., Taiyo Yuden USA, Inc., VISta, CA 92083 .................... 619-727-()940 t Perki~lmer Corp., EIcIm. Prods. Dept., Norwalk, CT 00659-0132 ....... 203-762-4786 
Xylog Corp., Hackensack, NJ 07601 .•..................•............•.. 201-489-4040 t PTC Transformers, Bordentown, NJ 06505 •..•.•.••.•....•..........•.• 609-298-6200 

§tZambre Co. Inc., Mountain View, CA 94043 ............................. 415-968-9176 Scholl Corp., Wayzata, MN 55391 ...................................... 612-475-1173 

Transformers, Reference-5600 t Sigmspower, Inc., Carson, CA 90746 ......... ,. " .. ... .... .•..•. ..•.•.. . 213-32-Sigrna 
§t Skyway Mag18Iics, Warner Springs, CA 92066 .......................... 619-782-3342 

tCommunication CoIl Inc., Chlcago,lL 60634, 312-637-1333 ............. A-219O Texas Transformer Corp., Plano, TX 75086 ............................. 214-424-1581 
t Magnecornp, Inc., Pickens, SC 29671, 803-878-4700 ................... A-2252 tTorwico Elctms.lnc., lakewood, NJ 08701 .............................. 906-364-1600 

§t Mlcrotran Co. Inc., Valley Stream, NY 11582, 516-561-6050 ••••••••••••• A-2280 tTrans American Transformer, E. Setauket, NY 11733 .....•...•.•.•..•.. 51&-928-0762 
Mldcorn, Inc., Watartown, SO 57201, 605-886-4385 •••••••••••••••••••• A-2300 tTransfonner Design, MTE Corporation, Menomonee Falls, WI 53051 •.• 414-253-6200 

tPlco EIectronIce,Inc., Mt. Vernon, NY 10552, 914-699-5514;800-431-1084 tTransmagnetics, Farmingdale, NY 11735 ............................... 516-293-3100 
.. • . • .. .. • .. .. .. • • .. • .. .. • . • .. .. • . .. • .. .. .. .. .. .. • .. .. .. • • . .. • ... A-2333 Walker Power. Inc., Warner, NH 03278 .................................. 603-456-3111 

tToroIel Prod8. Inc., Grandview, MO 64030-3199, 816-781-6314..... A-2448,2451 tWirebanders, Inc., Phoenix, AZ 85021-2624 ............................. 602-861-1856 
AmerIcan Magnetics, Cerierville, IL 62918 . . . . . .. . . .. .. . . .. .. • .. . . .. ... .. 618-9B5-4838 §t Zambre Ce. Inc., Mountain View, CA 94043 . .. .. .. .. . .. .. . .. • .. .. .. .. ... 415-968-9176 
Astrosystems, Leke Success, NY 11042 ................................ 516-326-1600 
Berkshire Transformer Corp., Kent, CT 00757 ...............•........... 203-927-3541 Transformers, Servo-5600 

tB. G. Labcratories, Inc.. Binghamton, NY 13904 ......................... 607-722-2376 tCommunlcation Coil Inc., ChIcago,IL 60634,312-637-1333 ••••••••••••• A-2190 
tBourns Instruments Inc., Riverside, CA 92507 ........................... 714-781-5146 §t Microtran Co. Inc., Valley Stream, NY 11582, 516-561-6050 •••••••• Ao2280,2295 
t Coast Coil Co.. Coast Magnetics, Los Angeles, CA 90016 ••...••.....•.. 213-936-6166 t Plco ElecIroftIca, Inc., Mt. Vernon, NY 10552, 914-699-5514;600-431-1064 A-2333 
t Electronic Transformer Corp., Totowa. NJ 07511 ........................ 201-1142-2222 t Torotel Proda. Inc., Grandview, MO 64030-3199, 816-761-6314 .. ... A-2448,2451 
t Einetic Electronics, 1nc.:Plant Locations, Gardena, CA 90247 ............ 213-515-1546 Astrosystems, Leke Success, NY 11042 ................................ 516-328-1600 
t Freed Transformer Co., Inc., Electronic Transformer Corp., Totowa, NJ 07511 Berkshire Transformer Corp., Kent, CT 00757 ........................... 203-927-3541 

. . . .• ••• • •.. . . .. .. . . .. ..•.. . .... .•... ... . . . . . ... . .•.. . . .•..•.. •... ..•.. 201-942-2222 t Electronic Transfonner Corp., Totowa, NJ 07511 •....................... 201-942-2222 
tHisonic, Inc., Olathe, KS 66061 ............................... , ....... :. 913-782-0012 t EInetIc Electronics, Inc.:PIant Locations, Gardena, CA 90247 ............ 213-515-1546 

Megnetek Triad, Huntington, IN 46750 .................................. 219-356-7100 tFreed Transformer Co., Inc., Electronic Transformer Corp., Totowa, NJ 07511 
t Magnetic Circuft Elements, Salines, CA 93905 ....................... ;.. 408-757-8752 ...................................................................... , 201-942-2222 
tMagnetico Inc., Holtsville, NY 11742 .................................... 516-654-1166 Hisonic, Inc., Olathe, KS s6061 ......................................... 913-762-0012 

MCI Transformer Corporation. Babylon. NY 11704 ...................... 516-587-0510 t Industrial Control Co., Rockledge, FL 32955 ... . .. .. .. • .. .. .. .. .. .. • .. ... 407-259-7105 
Deco CorP-. Milwaukie, OR 97222 ...................................... 503-659-7932 §t JB Electronic TranSrorrners, Chicago, IL 60647 ......................... 312-342-0060 

t Parkin-Elmer Corp. Eictrn. Prods. Dept, NorWalk, CT 06659-0132 ....... 203-762-4786 t Magnetico Inc., Holtsville, NY 11742 .................................... 519-654-1166 
t Power Megne-Tech Corporation, Perth Amboy, NJ 08861 ............... 906-626-4700 t Perkin-Elmer Corp., EIcIm. Prods. Dept., Norwalk, CT 00858-0132 ....... 203-762-4766 
t PTe Transformers, Bo!dentown, NJ 08505 ............................. 609-298-8200 tTrans American Transformer, E. Setauket, NY 11733 ................... 516-928-0762 
tScholl Corp., Wayzata, MN 55391 ............. ;........................ 612-475-1173 tVaIor Electronics, San Diego. CA 92121-2245 .......................... 619-456-1471 

Staco Energy Products Co., Dayton. OH 45403 .... ;.................... 513-253-1191- Xylog Corp., Hackensack, NJ 07601 .................................... 201-469-4040 
tTorwico Elctms.lnc., Lekewood, NJ 08701 .............................. 908-364-1600 §Zambre Co., Inc., Mountain View, CA 94043 ............................. 415-968-9176 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller 



Transformers-5600 

Transformers, Split Bobbin-5600 . 
Advanced Components IneIs., Inc., SpItznagel GmbH, Torrance. C,. 90501, 

213-328.ooeo;310-328.ooeo •••••• , ••• ,., •••••••• , ••• , ••••• ,.. "°2150-2151 
Alber. Inc.. Lynnwood. W,. 98038. 206-771-4006;800-822-5227 ••••••••• ,.02152 
American zettler. AlIso Viejo. C,. 92656. 714-831-5000 • • •.•• • • • • • • • • • • •• ,.02167 
,.PX-AnIIan Products. HIcIcavIIIe. NY 11801. 516-433-1313 •••••.••••••• ,.02166 

t,.utomatIc CoIl Corp.. ,. DSG Company. Miami. FL 33147. 305-666-6680 •••••• 
,.02174 

§ "vel-Undberg Inc., New Milford. CT 08776.203-355-4711 •••••••••••• ;. A02175 
BH Electronlca. Inc.. Burnsville. MN 55337. 612-894-9590 ••••••••• ,.02164-2165 

§ C & C Jetronlc. Inc.. Princeton. NJ 08540. 608-921-8540 •••••••.••••••• ,.02166 
t Communication CoIl Inc •• Chicago. IL 80634. 312-837-1333 • • • • • . • • • • • •• ,.02190 

Cramer CoIl & Translonner Co.. Inc.. Saukville, WI 53080. 
414-264-8425;414-377-7040 •••••••••••••••••••••••••••••••••• "°2192-2193 

eu8lom CoIls Inc.. AIceaIer. SO 57001. 805-834-2460 •••••••••••••••••• ,.02197 
§ EWC. Inc.. Engllahtown. NJ 07728. 908-448-3110 

• • • • • • • • • • • • • • • • • • • • • • •• • . • • • • . • • • • • • •• • "02212-2213,2217-2218.2221-2223 
t Femwood Translonner Co., Transistor DevIces InC.. BsIvIdere; NJ 07823. 

908-475-3207 .................................................... ,.02227 
F1ex-core DIv •• Morlan & As8ocs.. Inc., Worthington. OH 43235, 614-889-8152 

................................................................. ,.02228 
ISL Products Int'l. Ltd.. ~, NY 11791-8093. 516-937-3475 ••••••••• ,.02237 
JM Tran8Ionner Co •• Inc •• farmingdale. NY 11735. 516-293-0475 

• • • . • • • . .. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• "02242.2244-2247 
Mllgneillb, Boulder. CO 80301-46116. 303-442-6700 •••••••••••••••••••. Ao2253 
MCI Tranalormar Corporation. Babylcin. NY 11704. 516-587-C1510 

• ••.••••••••••••.•••••• '.' • • • • • • • • •• • • • • • • • • • . • . • • • • • • .• "02269.2271-2275 
§tMlcrotran Co. Inc.. Valley Stream·. NY 11582, 516-561-8050 ••• "02281-2282.2284 

MItchell EIectronIca Corp.. ML Vernon. NY 10552. 914-899-3800 .•••.••. ,.02308 
MuIUComp.. Inc.. Beaverton, OR 97006. 503-826-4200 ••••••••••••••••• A02307 
Para-Una Translonner Co.. Inc., Alhambra. C,. 91803. 818-281-(1222 •••• A02317 
PC Tranllfonner Corp .• West Babylon. NY 11704. 518-491-3300 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• .0.0 2324-2326.2328 
t Pico Electronics. Inc.. lit. Vernon, NY 10552. 914-699-5514;800-431-1064 

................................................................. .0.0 2333 
PoIrans InternaUonel Inc.. PoI,an. Electrical Corp.. Ltd •• Irvine. CA 92714, 

714-875-1222 .................................................... 0 0 1975 
t Power Magna-Tech Corporation. Perth Amboy. NJ 08861, 908-828-4700 •••••• 

Ao2371 
Prem Magnetics. Inc.. MCHenry. IL 80050. 815-385-2700 .•••.••••••••••• Ao2372 
Renco Electronlca. Inc .• Deer Pic.. NY 11729, 516-586-5568;HI00-645-51128 

• .. • .. .. .. .. .. . • . • .. .. .. .. .. .. .. • .. .. .. .. .. • . .. .. . .. .. .. .. •• A'2385-2389 
tSignal Tranllformer Co.. Inc.. Insilco Corporation. Inwood. NY 11896, 

518-238-5777 .................................................... ,.02392 
§Stancor. White-Rodge,.. Loganeport. IN 48947. 219-722-2244 •••.• Ao2414-2419 
§ Tamura Corporation or America. Carson, CA 90746-3518. 213-838-1790 •.•.•• 

Ao2427 
t Torotal Procia. Inc.. Grandview. MO 54030-3199, 816-781-8314 • • • • • Ao 2448,2451 

Tranllfonner Technologlea. Inc.. ML Varnon. NY 10550. 914-866-1800 .•• Ao2453 
Varnltron Corp •• PII88Ive Compa. GrouP. St. Petersburg. FL 33743, 813-347-2181 

••••••••••••••••••••••••••••••••••••••••.•.•••••••••••••.•••••.•• "'°2458 
Acme Electric Corporation, Cube, NY 14727 ............................ 716-968-2400 
Acme Transformer, Acme Electric Corporation, Lumberton, NO 28358 ... 919-738-1121 
AcIown-EIectrocoi~ Inc, Spring Grove, R. 60081 ......................... 815-675-6641 
Berkshire Transformer Corp., Kent CT 06757 ........................... 203-927-3541 
Bey Electric. Inc., Uncoln Park, NJ 07035 ............................... 201 ~5000 

fB. G. Laboratories, inc., Binghamton. NY 13904 ......................... 607-722-2376 
§ OR Magnetics, Inc. (Formerly Current Ring Co., Inc.). Fenton, MO 63026 

....................................................................... 314-343-8518 
c-s Electronic Sales, inc., Frankfort, IN 46041 ........................... 317-859-1874 
Custom Bobbin Windings, A & K Corporation. Zanesville, OH 43702-2369 
........................................................................ 614-452-6973 

§ Dale Electronics, Inc., Yankton Oiv, Yankloo, SO 57078-0160 ........... 605-665-9301 
t Da Young MIg.. Inc.. Kirkland, WA 96034 ... . . .. ..... .. ... .... . ... . . .. . .. 206-823-4798 
§ Ocrmeyer Inds., A F. Dormeyer MIg. Co, Inc, Chicago, IL 60641 ........ 312-283-4000 

Dynage/Power & Magnetics, OMsion Of oakleaf, Inc., Canistota, SO 57012 
.. . .. . ... .. .. .. . . . .. .. . .. . .. . .. . .. . . . .. .. . .. .. . . .. .. . . .. .. . .. .. .. 605-296-3482/3487 

§t Electrornech, Inc., Kearny, NJ 07032 ............•....................... 201-997-0950 
Electro-Mach Co., Colorado Springs, CO 80915 ......................... 719-597-1620 
EIecIroneIIcs, Inc., Everett, WA 98204 ................................... 206-355-1855 
Endicott Ceil Co., Inc., Binghamton, NY 13905 ......................•... 607-797-1263 
Engineering DesIgn & SIs., Danville, VA 24541 .......................... 804-792-6405 
Ensign Corp .• Burr Ridge. IL 60521 ...................................... 708-325-9343 
LH. Frost LimHed, OakviIIe,Ont, CANADA L6H 2R4 ..................... 416-844-6681 
Gavagan Electronics,'Danbury, CT 0681 0 .. .. . . .. . . . .. . . .. . .. . .. . . . . .... 203-748-5248 
GO International Inc., Richardson, TX 75085-1198 ...................... 214-234-3240 
Gettysburg Transformer Corporation, Gettysburg, PA 17325 ............ 717-334-2191 

§ Golden Pacific Electronics, Inc, Placentia, CA 92670 .................... 714-993-6970 
Grand Transformers, Inc., Grand Haven, MI 49417 ...................... 616-942-5430 

§ Hammond Manufacturing Co., Buffalo, NY 14225 ....................... 716-894-5710 
tHisonic, Inc., Olathe, KS 66061 ......................................... 913-782-0012 
§James Electronics, Chicago, IL 60618 .................................. 312-463-6500 

Jerome Industries Corp., Elizabeth, NJ 07201 ........................... 908-353-5700 
t Lenco Elctms., Inc., McHenry. IL 60050 .. .. .. .. .. . .. . .. .. .. .. . .... .. .. .. . 815-344-2900 

LEPCO/Leonard EIec. Prods., Brownsville, TX 78521 ................... 512-546-1625 
Long Island Transfoimer & Inductor Co"1l&ny.lnc, Baldwin, NY 11510 ................ . 

516-766-5644 
t Magnecomp, Inc, Pickens, SO 29671 ................................... 803-876-4700 
§ Magnetek Tried, Huntington, IN 46750 .................................. 219-356-7100 
tMTE Corp., Menomonee Falls, Wi 53051 .. ;............................. 414-253-8200 
§MuHi Producls International. West Paterson, NJ 07424 .................. 201-ero.1344 
t Neshaminy Transformer Corp., Furlong, PA 18925 ...................... 215-794-7411 
§ Pacific Coil Co., InducIor Supp., Inc., Bakelslield, CA 93305-5495 ......... 805-323-7714; 

800-332-C01L 
Pacific Transformer Corp., Anaheim, CA 92607 .•. .. ...•.•.. ... .. . .. ... 1-800-325-0501 

PRODUCT INDEX & DIRECTORY 
Polyphase Instrument, Fl Washington. PA 19034 ....................... 215-643-6950 

t precisiOO Power Systems, Longmont, CO 80501 ..•••.•.••••••.••••••.•. 303-443-6250 
Radio Television Products Corp., Douglas, AZ 86607 ........ . . . . . . . . . . . . 602-364-4438 
Schauer Manufacturing, Cincinnati, OH 45242 ••..•.•..•••...•.•••.•.••• 513-791-3030 

t Sierra West Power Systems, las Cruces, NM 86001 ...•.•...•..•..•..•• 505-522-8828 
t Sigma Electronics Inc., Houston, TX 77099 ...... ;....... 713-933-4700",800-874-7121 

South American Development Corp., Poughkeepsie, NY 12590 ......... 914-452-1305 
StaCo Transpower, CorT1xJnents Corp. of America, Mt Cannel, IL 62863 

Teco Corp., Wimlsquam, NH 03289 ...........................•....•... 
Texas Transformer Corp., Plano, TX 75086 ........................... .. 
Tokin Magnetics, inc., Fremont, CA 94539 .•............................ 

t Trans Americ8n Transformer. E. Setaukat, NY 11733 ................. .. 
§t Vitec Electronics Corp., Visalia, CA 93291 ..................... ; ....... .. 

The Winalic Corp., Electro-Technik Industries, Inc., Vesta~ NY 13850 ... . 
t Wirebenders. Inc.. Phoenix, AZ.85021-2624 ............................ . 
§ Zambre Co., Inc., Mountain View, CA 94043 ............................ . 

618-262-5555 
803-524-1998 
214-424-1581 
415-490-7500 
516-928-0762 
209-851-1535 
607-729-8318 
602-861--1866 
415-966-9176 

Transfonners, Step Down, Step Up - See Transformers, Power 
(Vol. A) 

Transformers, Surface Mount-5600 
t Abbott Technologies. Inc, Translormar DIvision, Sun Valley. CA 91352. 

818-504-G644;1-800-367-82OO;818-641-3830 ••••••••••••••••••••••.• A0 2134 
§ AT&T Mlc ..... lectronlcs. Allentown, PA 18103. 1-800-372-2447;ln Cen.: 

1-800-553-2448 ............................................. A02172-2173 
t ,.utomatic Coil Corp., A OSG Compllny. Miami, FL 33147, 305-696-8880 •••••• 

,.02174 
Avel-Undberg Inc., New Milford, CT 06776.203-355-4711 ••.•••••• A0 2175-2176 

§ Bal Fuse, Jersey CIty. NJ 07302. 201-432-0483 • • • • • • • • • • • • • • • • • • • • •• •• ,.02178 
BH ElectroniCS. Inc., Bumsville. MN 55337, 612-894-9580 •••••..• " A.~184-2185 
Blcron Electronics, Cenean. CT 05018,203-824-5125 .•.••••••• A0 2187. B01883 

t C & C Jelronic. Inc., Princeton, NJ 08540. 609-921-8540 ••..•.•• "...... "°2188 
t Communicatll.)n Coil Inc .• Chicago, Il60834, 312-637-1333 ••• • • • • • • • . •• A.2190 

Cramer Coil & Transformer Co., Inc.. Saukville. WI 53080. 
414-284-9425;414-377-7040 "...................................... A'2193 

Dale ElectroniCS, Inc .• Yankton Oiv., Yankton, SD 57078-G180. 805-855-9301 
.. ............................................................... "·2198 

Electromech.lnc •• Kearny. NJ 07032, 201-997-0950 •••. " ••••••••• A02208-2209 
Gowanda Electronics Corp., Gowanda, NY 14070, 716-532-2234 .•••••.• "01208 

§ Kappa Technologies, Inc., Rahway. NJ 07085. 908-396-9400;1-800-223-0803 
................................................................. Ao2248 

t Magnelico Inc •• HoIIaville. NY 11742, 516-654-1166 "................... ,,022f14 
§t Mlcrotran Co. inc., Valley Stream. NY 11582, 516-561-6050 •••••••• Ao2290,2295 

Mldcom. Inc.. Watertown. SD 57201, 605-888-4385 ••••.••••••.••.••••• 110 2300 
Mitchell Electronics Corp.. NIt. Vernon. NY 10552. 914-899-3800 ••.•••.• ,.02308 
MuIUCoinp., Inc .• Baaverton, OR 97008. 503-828-4200 ••••••••.••..•••• A0 2307 
North Hills Electronics. Glen Cove, NY 11542. 516-671-5700 • • • • • • • • • • •. A02311 

t Plco Electronics. Inc •• ML Vernon. NY 10552, 914-899-5514;500-431-1064 
................................................................. A0 2333 

t Power Magna-Tech Corporalion, Perth Amboy, NJ 06681, 908~28-4700 •••••• 
A02371 

Signal Transformer Co.. Inc., Insilco Corpcmllon, Inwood, NY 11896. 
516-239-5777 .................................................... A02392 

Tamura Corporalion of America, Carson. CA 90746-3518. 213-838-1790 •.•••• 
Ao2427 

t Transformer Technologies. Inc .• ML Vernon. NY 10550. 914-666-1600 ••• Ao2453 
Vernilron Corp., PliSllive Compa. Group. SI. Pelerebllrg. FL 33743. 813-347-2181 

................................................................. Ao2458 
§tAydin Corporation (West). San Jose, CA 95119-1371 ............. : ..... 408-829-1100 
t Beckman Industrial Corp., Affiliate of Emerson Electric Co., Fullerton, CA 92635 

....................................................................... 714-447-2300 
t Boums Instruments Inc., Riverside. CA 92507 ........................... 714-781-5148 

Coilcralt, Cary. IL 60013 ................................................ 708-839-2361 
Computer Power Inc., High Bridge, NJ 08829 ............ 908-838-8000;800-528-5088 
Custom Coils Inc., Alcester. SO 57001 .................................. 605-934-2460 

t Cypress Magnetics, Inc., Rancho Cucamonga, CA 91730 ............... 714-987-3570 
Dalta Producls Corporation, Fremont, CA 94538 ........................ 415-77().06S0 . 

t Da Young Mig.. Inc., Kirkland, WA 98034 ... . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 206-823-4798 
EWC, Inc., Englishtown, NJ 07726 ...................................... 908-446-3110 

t Femwood Transformer Co.. Transistor Devices Inc., Belvidere, NJ 07823 
..................................... , ................................. 908-475-3207 

LEPCO/Leonard Elec. Prods., Brownsville, TX 76521 ................... 512-546-1625 
§MagnetekTriad, Huntington, IN 46750 .................................. 219-356-7100 

MicrcSignals Inc.. Ltc.. NY 11101 ........ 716-937-7955;716-937-0391;800-648-2252 
§ Pacific Coil Co.. Inductor Supp., Inc.. Bakersfield, CA 93305-5495 ...•..... 805-323-7714; 

800-332.CQR. 
§ PCA Electronics, Sepulveda, CA 91343 ...................... :.......... 818-892-0761 

Po1rans Intemationallnc., Potrans Electrical Corp., Lid., Irvine, CA 92714 

t PTC Transformers, Bordentown, NJ 08505 ........................... .. 
§t ROD Components, Inc., Manchester, NH 03109 ........................ . 

§ Rhombus Industries, Huntington Bch, CA 92648-1595 ................. . 
§ Sprague Fil-Mag, San Diego. CA 9211 1-1416 ......................... .. 

Standex Electronics, Standex InternatiOnal, Cincinnati, OH 45209 ...... . 
Texas Transfonner Corp., Plano, TJ( 75088 ........................... .. 

t Thinco Oiv. Hull Corp., Hatboro, PA 19040 ............................ .. 
Tokin America, Inc, San Jose, CA 95134 ............................... . 

§ Toko America, inc., Mt Prospect. IL 60056 ......•..••..•.......•.•...... 
t Trans American Transformer, E. Setauket, NY 11733 .................. . 

§tValor Electronics, San Diego, CA 92121-2245 ......................... . 
t ZMAN Magnetics, Kant WA 98032 .......•...........•..••..••..•.••... 

Transformers, Switching, Power-5600 

714-975-1222 
609-298-8200 
603-668-0054 
714-898-0960 
619-569-8577 
513-871-3777 
214-424-1581 
215-672-7800 
408-432-8020 
708-29NJ070 
516-928-0762 
619-458-1471 
206-251-6064 

Alber. Inc.. Lynnwood. WA 98038. 206-771-4008;800-822-5227 ••••.•••. ,.02152 

§-Product sold through distributors t-Product meets Mil specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 
Bel Fuse, Jersey City, NJ 07302, 201-432-0463 • • . • • • . • . • . • • . • • • . • • . • .• A'2178 

t Communication Coil Inc., Chicago, IL 60634,312-637-1333 .•••••.••.•.• A'2190 
Crame, Coil & Transformer Co., Inc., Saukville, WI 53080, 

414-284-9425;414-3n-7040 ..•...•................................ A'2191 
Dynage/Power & MagnetiCS, Division 01 Oakleaf, Inc., Canistota, SO 57012, 

605-296-3462/3487 . • . . . . . . . . . . • . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .. A'2201 
Electromech, Inc., Kearny, NJ 07032. 201-991-0950 ..••.....•...• A'2208-2209 

t Fernwood Transformer Co .. Transistor Devices Inc •• Belvidere, NJ 07823. 
908-475-3207 .................................................... A'2227 

§ Frontier Electronics, Chatsworth, CA 91311, 818-709-9888 ...••..•.••.• A'1206 
GC Internstlonallnc., Richardson, TX 75085-1198, 214-234-3240 •••.••.• A'1207 
Gowanda Electronics Corp., Gowanda, NY 14070, 716-532-2234 ..•. . . .• A'120B 
JM Transformer Co., Inc., Farmingdale, NY 11735, 516-293-0475 .... . . .• A'2242 

t Magnecomp, Inc., Pickens, SC 29671, 803-878-4700 •••.••.•••...••.•.• A'2252 
Magnelab, Boulder, CO 80301-4696,303-442·6700 •..•.•••••••••• A'2253-2257 
Magnetek Triad, Huntington, IN 46750, 219-356-7100 ••.••.••...•. A'2259,2261 

tMBgn"lico Inc., Holtsville, NY 11742, 516-654-1166 .•••••..••••••. Ao2264·2265 
MCI Transformar Corporation, Babylon, NY 11704, 516-587-0510 •.. A'2270-2271 

§t Microtran Co. Inc., Valley Stream, NY 11582, 516-561-6050 ••• A'2284,2286,2289 
MuItiComp., Inc., Beaverton, OR 97006, 503-626-4200 •.•..•.•.••.•.•.• A·2307 

t Torotel Prods. Inc., Grandview, MO 64030-3199, 816-761-6314 ... •.• •. •• A'2451 
Tortran Inc., Bridgeport, CT 06608, 203-367-5188 • • . • . • . • • . • . . . • • . • . • . • A'2447 
Transformer Technologies, Inc., Mt. Vernon, NY 10550. 914·668-1600 ••• A'2453 
Vernlt,on Corp., Passive Comps. Group, St. Petersburg, FL 33743, 813-347-2181 

................................................................. A'2458 
§ Vltec Electronics Corp., Visalia, CA 93291,209·651-1535............... A'2463 

Automatic Coil Corp.. A DSG Company. Miami, FL 33147 ............... 305-696-6660 
t Beckman Industrial Corp., Affiliate 01 Emerson Electric C',o, Fullerton, CA 92635 

....................................................................... 714-447·2300 
Custom Coils Inc., Alcester. SO 57001 ......................... 605-934-2460 

t Cypress Magnetics, Inc .• Rancho Cucamonga, CA 91730 ........ 714-987-3570 
Electro Assemblies Corp .• Northbrook, Il 60062-2319 . . . . . . . . . . . . . . . . . .. 708-499-6520 
Ensign Corp., Burr Ridge, Il60521 ................. .................... 708-325-9343 
Epco Products Inc.. WAllkill, NY 12589 .. . . . . . .. . . . . . . . . . . . . . 914-895-2033 
LH. Frost Lim"ed, Oakville,Onl. CANADA L6H 2R4 .......... 416-844·6681 
Gavagen Electronics. [}anbury, CT 06810.................... 203-748-5248 
Grand Transformers, Inc., Grand Haven. MI49417 ......... 616-842·5430 

t Hisonic.lnc.. Olathe. KS 66061 ........ 913-782·0012 
Integrity Technology Corp.. Santa Clara, CA 95050 . . .. 408-262·8640 

t Lenco Elctms .• Inc, McHenry. IL 60050 . . .. .. .. ... .. .. . .. . .. . .. .. .. .. 815-344-2900 
Neshaminy Transformer Corp., Furlong, PA 18925 ...................... 215-794·7411 
Oram High Voltage, Daylo,\ TJ( 77535 .. . . .. . .. . . . . . . . . . . . . .. . . . . . . . . . .. 409-258·5553 

§ Pacific Coil Co., Inductor Supp, Inc., Bakersfield, CA 93305-5495 ......... 805·323-7714; 
aOQ-332·COIL 

Pacific Transformer C,orp, Anaheim, CA 92807 . . . . . . . . . . . . . . . . . . .. . . .. 1-800-325·0501 
Peter Parts & Assocs., Webster, NY 14580 .. . .. . . . . . . . . . . . . . . . . . . . . . . . .. 716-265·2540 
Potrans Inlernationallnc., Potrans Electrical Corp .. l.1d .• Irvine. CA 92714 

Radio Television Products Corp., Douglas. AZ. 85607 .................. . 
Rhombus Industries, Huntington Betl., CA 92649·1595 ................. . 

t Sierra Wast Power Systems, Las Cruces, NM 88001 ............ . 
Signal Transformer Co., Inc, Insileo Corporation. Inwood. NY 11696 .... . 

§t Skyway Magnetics, Warner Springs, CA 92086 ........................ .. 
§ Sprague Fil-Mag, San Diego, CA 92111-1416 .......•................... 

Standard Magnetic Corp., Anaheim, CA 92806 ......................... . 
SIande. Electronics, Standex International, Cincinnati, OH 45209 

tTrans American Transformer. E. Setauket, NY 11733 .................. . 
tZM.>.N Magnetics, Ken\ WA 98032 ....... : ................... . 

Transformers, Synchro Control-5000 

714-975-1222 
602-364-4438 
714-898-0960 
505-522·8828 
518-239-5777 
619-782·3342 
619-569-6577 
714-630-9751 
513-871 ·3777 
516-928·0762 
206-251·8064 

t c & c Jelronic, Inc., P,lnceton, 111.1 08640, 609-921·8540 •••... .... .••••• Ao2188 
t Communication Coil Inc., Chicago, 11.60634,312-637-1333 ••••.•• •• .••• Ao2190 
t Control SCiences, Inc., Chal8~orth, CA 91311, 818·709·5510 •••••. D0 1152·1153, 

1155 
EWC, Inc., Englishtown, NJ On26, 908-446-3110 •••••••..••.••..•. .•.• Ao2212 
Hlsonic, Inc., Olalhe, KS 66061, 913·782-0012 •••.•..••.•...••.....•.• A'2234 

t ILC Data Device Corp., Bohemia, NY 11716-2482, 516·567·5600 ........ 1J'1176 
t Magnetlco Inc., Holtsville, NV 11742, 516-654-1166 ••••••••.•••...•••.• A·2264 

§t Micro!ran Co. Inc., Valley Stream, NY 11582, 516-561·5050 •••••.•.•••.• A·2280 
t Natel Engineering Co., Inc., Simi Valley, CA 93063-3449, 805-581·3950 •• 0'1187 
t Plco ElectroniCS, Inc., Mt. Vernon, NY 10552, 914-699-5514;800-431·1064 

................................................................. A'2333 
t TraMm8gnetic8, Farmingdale, NY 11735, 516·293·3100 . .•••.••.•.•.••• 0 0 1196 

American Magnetics, Cartarville, IL 62918 . .. . . . . . . . . . . . . . . . . . .. . . . . .. . .. 618-985-4638 
Aslrosystems, Lake Success, NY 11042 ................................. 516-326-1600 
Automatic Coil Corp. A DSG Company, Miami, FL 33147 ............... 305-696·6660 
Berkshire Transformer Corp. Ken~ CT 06757 ........................... 203-927-3541 

t B. G. Laboratories, Inc, Binghamton. NY 13904 ......................... 607-722·2376 
tClifton Precision, Litton Systems, Inc, Clifton Hgts., PA 19018 ........... 215-622-1000 
tCoast Coil Co., Coast Magnetics, Los Angeles, CA 90016 ............... 213-936-6188 
tComputer Conversions Corp, E. Northport, NY 11731 ................... 516-261·3300 

Dormeyer Inds., A F. Dormeyer Mfg. Co., Inc., Chicago, IL 60641 ........ 312-283-4000 
t Electronic Transformer Corp, Totowa, NJ 07511 ........................ 201-942·2222 
t Elnetic Electronics, Inc.:Plant Locations, Gardena, CA 90247 ............ 213-515-1546 
t Freed Transformer Co., Inc.. Electronic Transformer Corp, Totowa, NJ 07511 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201-942,2222 
Gettysburg Transformer Corporation, Gettysburg, PA 17325 ............ 717·334-2191 

t Industrial Control Co, Rockledge, Fl32955 ............................. 407·259-7105 
§t JB Electronic Transformers, Chicago, Il60647 ......................... 312-342'oOao 

Mag-Con, Sl Paul, MN 55113 ........................................... 612-633-8820 
t Magtach Controls, VarnHron Corporation, San Diego, CA 92073 ......... 619-428-5581 
§ Pacific Coil Co., Inductor Supp, Inc.. Bakersfield, CA 93305-5495 ......... 805-323-7714; 

800-332·CO!L 
t Perkin-Elmer Corp., Elctm. Prods. Dept, Norwalk, CT 06859-0132 .•..... 203-762·4786 
t Sigmapowar, Inc., Carson, CA 90746 . . . . . . . . .. . . . . . .•.. . . . . . . .. . ... . .. .. 213-32-5igma 

Torad COil Co., Inc.. Wayne, NJ 07470 .................................. 201-835-6195 

Transformers, Toroidal-5600 
t Torwico Elctms.lnc., Lakewood, NJ 08701 ............................. . 
t Trans American Transformer, E. Setauke~ NY 11733 .................. . 
t Transicoil, Inc., Eagle-Picher, Valley Forge. PA 19485 .................. . 

Valor Electronics, San Diego. CA 92121-2245 ......................... . 
Wirebenders, Inc., Phoenix, AZ. 85021·2824 ..................... . 

Transformers, Telephone Coupling-5600 

908-364·1800 
516-928-0762 
215-539-4400 
619-458-1471 
602-861-1856 

APX·Arstan Products, Hicksville, NY 11601, 516-433-1313 ••..• A'2169,001597 
Bel Fuse, Jersey CHy, NJ 07302, 201-432-0463 ••••••.•••.•••••••. A'2178-2179 

t C & C Jetronic, Inc., Princelon, NJ 08540, 609-921-8540 ••••••••••••••• A'2188 
# CCP/Technical Devices, Dayton, OH 45414, 513-890·7881 •••••.•.••••• 0.1649 
t Communicelion Coillne., Chicago, IL 60634, 312-637-1333 • • • • • • • • • • • •• A'219O 
t Cramer Coil & Transformer Co., Inc., Saukville, WI 53080, 

414-284-9425;414-3n-7040 ....................................... A'2193 
CUI Stack Inc., Beaverton, OR 97005, 503-643-4899 •••••••••••••.••••• A'2195 

§ Dale ElectroniCS, Inc., Yankton DiY., Yankton, SO 57078-0180, 605-665-9301 
................................................................. A·2198 

Cynage/Power & Magnatics, Division Of Oaklesf,lnc., Canistota, SO 57012, 
605-296-3462/3487 ............................................... A'2202 

t ESC Electronics Corp., PaOsadas Pk., NJ 07650, 201·947-0400 ••••••••• A'2211 
EWC, Inc., Englishtown, NJ 07726, 908-446-3110 ••••••••••••••••. A'2212,2226 
GC International Inc., Richardson, TX 75085-1198, 214·234-3240 •••••••• A'1207 
Globtak, Inc., N. Bargan, NJ 07047, 201-861-0246 ...................... A'2229 
ISL Products Int'l, Ltd., Syoaaat, NY 11791·6093, 516-937·3475 ••••••••• A'2237 
Kappa Technologies, Inc., Rahway, NJ 07065, 908-396-9400;1-800·223-0603 

• • • • . • • • • . .. • • • .. . • .. • .. • • • .. • • .. • • • • • • • • • • • • • .. • .. • • • • • • ... A'2248-2249 
LZR ElectroniCS, Inc., Gaithersburg, MD 20879,301-921-4600 •••••••••• C'1457 

§t Microtran Co. Inc., Valley Stream, NY 11582, 516-561·6050 ••• A'2290,2292-2295 
Mldcom,lnc., Watertown, SO 57201, 605~6-4385 .••••••.•.•••••••••• A'2300 
Para-Une Transformer Co., Inc., Alhambra, CA 91803, 818-281-0222 •••• A'2317 
PC Transformer Corp., Wast Babylon, NY 11704, 516-491-3300 •••••.••• Ao2331 

t Plco ElectroniCS, Inc., Mt. Vernon, NY 10552, 914-899-5514;800-431·1064 

Prem MagnetiCS, Inc., McHenry, Il60050, 815-385·2700 
... ................................... .• A o 2375-23n,2379'2360,2382-2383 

Shogyo International Corp., Great Neck, NY 11021, 516-466-0911 ••••••• A'2391 
§ Stancor, White-Rodgers, Logansport, IN 46947, 219-722-2244 ••••• A·2414·2419 
§ Tamura Corporation 01 America, Carson, CA 90746-3518, 213-638·1790 •••••• 

A·2427 
Vernitron Corp., Pasaive Compa. Group, St. Petersburg, FL 33743, 813-347·2181 

................................................................. A'2458 
Ac\own··Electrocoil.lnc, Spring Grove, IL 60081 ......................... 815-675-6641 

§AT&T Microelectronics, Allentown, PA 18103 .................. 1-800-372-2447;ln Can: 
1·800-553-2448 

Automatic Coil Corp, A DSG Company, Miami, FL 33147 ............... 305-696-6660 
Berkshire Transfonner Corp, Kent, CT 06757 ............................ 203-927·3541 

t B. G. Laboratories. Inc., Binghamton. NY 13904 ......................... 807-722·2376 
t Bourns Instruments Inc., Riverside, CA 92507 ........................... 714-781-5148 

Charles Inds. Ltd., Charles Center, Rolling Meadows, IL 60008 .......... 708-806-6300 
Datatronics, Inc, Romoland, CA 92380 . . .. .. . . .. . . . . . . . . . . . . . . . . .. . . . ... 714-928-noo 

t Delta Products Corporation, Fremon~ CA 94538 ........................ 415-77<>-0680 
t De Young Mig., Inc., Kirkland, WA 98034 ......... . . . . . . . . .. . . . . . ... ... .. 206-823-4798 

Electrocom Industries, S. Bend, IN 46615 ............................... 219-232-2743 
t Electronic Transformer Corp., Totowa, NJ 07511 ........................ 201·942-2222 
t Elnetic Electronics, Inc.:Plant Locations, Gardena, CA 90247 ............ 213-515-1546 

Ensign Corp, Burr Ridge, IL 60521 ...................................... 708-325-9343 
t Freed Transformer Co., Inc., Electronic Transformer Corp., Totowa, NJ 07511 

. . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . • . . 201-942'2222 
-l:KFfostl.iI'i\fted, 08kviTfe,Unl, CAIllADA lSH-2R4 .. ~:. : . . . . . . . . . .. . . . .. 416-844-6681 
§ Hammond Manufacturing Co., Buffalo, NY 14225 ....................... 716-894-5710 
§James Electronics, Chicago, IL 60618 .................................. 312·463-6500 

§t JB Electronic Transformers, Chicago, IL 60647 ......................... 312-342-ooao 
t Lence Elctrns .• Inc., McHenry, IL 60050 .. . .. . .. .. . . .. .. .. ... . . . . .. . . .. ... 815-344-2900 

LEPCO/Leonard Elac. Prods., Brownsville, TX 78521 ................... 512·546-1625 
Mag-Con, Sl Paul, MN 55113........................................... 612·633-8820 

t Megnecomp, Inc., Pickens, SC 29671 ................................... 803-878-4700 
§ Magnetek Triad, Huntington, IN 46750 .................................. 219-356-7100 
t Magnetic Circuit Elements, Salinas, CA 93905 .......................... 408-757-8752 
tMagnelico Inc, Holtsville, NY 11742 .................................... 516-654-1166 

MTE Corp., Menomonee Falls, WI 53051 ................................ 414-253-8200 
§ Mutti Products International, West Paterson. NJ 07424 .................. 201-890-1344 

Nedap N.V., Groenlo, HOLLAND 7140 AA ........................... + 31'544()-71111 
t Neshaminy Transformer Corp" Furlong, PA 18925 ...................... 215-794-7411 

Onan Power/Electronics, Minneapolis, MN 55344 ....................... 612-943-4600 
t Polyphase Instrument, Fl Washington, PA 19034 ....................... 215-643·6950 
t Power Magne-Tech Corpcration, Perth Amboy, NJ 08861 ............... 908-826-4700 
t Precision Components, Inc.. Addison, IL 80101 .......................... 312-543-6400 
t Schott Corp., Wayzata, MN 55391 ..•................................... 612-475-1173 

ShOOi Far East Lid., Peekskill, NY 10566 ............................... 914-736-3500 
tSigma EJectronics Inc, Houston, TJ( 77099 .............. 713-933-4700;800-874-7121 

South American DeveJopment Corp, Poughkeepsie, NY 12590 ......... 914-452·1305 
Texas Transformer Corp., Plano. TJ( 75088 ............................. 214-424-158'-

§ Thorderson Meissnar, Components Corp. of Amar, Ml Garrne~ IL 62863 

Tokin Magnetics, Inc., Fremon~ CA 94539 ............................ .. 
tTrans American Transformer, E. Setauket, NY 11733 .................. . 

Valor Electronics, San Diego, CA 92121-2245 ......................... . 
§t Vltec Electronics Corp., Visalia, CA 93291 .............................. . 

Vynckier, Inc., Hawthorne, NY 105;32 ................................... . 
The Winatic Corp., Electro-Technlk Indusbies, Inc., Vesta~ NY 13850 ... . 
Wirabenders, Inc., Phoenix, AZ. 85021-2824 ............................ . 

§ Zambra Co., Inc., Mountain View, CA 94043 ............................ . 

Transformers, Toroidal-5600 

618-262·5121 
415-490-7500 
516-928-0762 
619-458-1471 
209-651-1535 
714-896-0n2 
807·729-6318 
802-861-1856 
415-968-9176 

t Abbott Technologies, Inc, Transformer Division, Sun Valley, CA 91352, 
818-504-0644;1-800-367-8200;818-841-3630 •••••••••••••••••••••••• A'2134 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <l>-Rentals #-Value Added Resellar 



Transformers, Toroidal-5600 (Cont'd) 
AI .... Inc.. Lynnwood. WA 98036. 2011-771-4006;800-822-5227 ••••••••• A·2152 
Amecon. Inc.. Allllheim. CA 92805, 714-4134·2220;800·392·2292 

• • • • • • • • • • • • •• • •• • • • • • • • • • • •• • • • • • • • • •• • • • • • • • • • •• A·2157-2158,2151·2152 
APX·Aralan Products. HIcksville. NY 11801. 516-433-1313 •••••••• A.2188·2188 

t Automatic CoIl Corp.. A DSG Company. Ihmi. FL 33147. 305-586-6660 •••••• 
A·2174 

§ Avel·Undberg Inc.. New Milford, cr 05775, 203-35504711 ••••••••• A.2176-2177 
Bel Fuae, "-y City, NJ 07302, 201-432-0463 • . • • • • • • . • • •• • • • • .• A.2178,2180 
Bey EIecIric, Inc., Uncoln Park, NJ 07035, 201·884-5000 ••••••••.•••••• A·2182 

t BH Electronics, Inc., BurnSVille, MN 55337, 812-894-9580 ••••••••• A·2184-2185 
t Blcron ElectronIc., Ca_, CT 06018,203-824-5125 ••.•• A.2186-2187, B·1883 

Ceclclell-Buma Mfg., Mineola, NY 11501·3508, 518-748-2310 •••••••••••• A·1172 
#CCP/Technlcal Devices, Dayton, OH 45414,513-8911-7881 ••••••••••••• D.1849 

Chloride Electro Networks, Chloride Power Electronics, Inc., Caledonia, NY 
, 14423, 718-536-4421 ............................................. A.2189 

t CommunlceUon CoIl Inc., Chicago, IL 60634, 312-637·1333 • • . • • • • • •• • .• A·2190 
§ CR MagnatIca, Inc. (Formerly Currant RIng Co., Inc.), Fenton, MO 53026, 

314·343-8518 •••••••••••••••••••••••.•••. :....................... A.2194 
Cuatom Colla Inc., Alcester, SD 57001,605-934·2480 .•••••••••••••••.• A·2197 
Dyllllge/Power • Magnatlcs, Dlvlalon Of Oakleaf, Inc., canistota, SO 57012, 

805-286-3452/3487 • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • . . . • .• A·2201 
Enegran Electronics, Inc., OIath8, KS 88052. 913-752-4720 •••••••.••••• A·2210 

t ESC ElecIfonlcs Corp., Palisades Pk., NJ 07850, 201-947-0400 ••••••••• A·2211 
§t EWC, Inc., Englishtown, NJ 07728. 908-448-3110 •••••••••••• A·1201.2215,2219 
t FBmwood Tranalormer Co., Tralllllator Devics. Inc., BelvIdere. NJ 07823, 

908-475-3207 ••••••••••••••••••••••••••••••••••••••••••••••.••••• A·2227 
Hlpotronlca Inc., Brewster, NY 10509, 914-279-8091 •••••••••••••• A.2231·2232 

t Hleonlc, Inc., OIath8, KS 88081. 913-782-0012 ••••••••.••••••••••••••• A·2234 
JM Trall8lormer Co., Inc., Farmingdale, NY 11735, 518-293-11475 ••• A·2242·2243 

t MagnecomP. Inc.. Pickan., SC 29671, 803-878-4700 •••••••••••••••.•.• A·2252 
Magnalab, Boulder, CO 80301-4888, 303-442·8700 .••••••••. A·2253,2256-2257 

§ Magnatek TrIad, Huntington, IN 48750, 219-358-7100 •••••.•.•••••.••.• A·2260 
t Magnetlco Inc., HoIt8vIlIe, NY 11742, 516-654·1166 ••.•.••.•..•••. A·2264·2265 

§t MIcrotran Co. Inc., Velley Straam, NY 11582, 518-561-fi050 
••••.••••.••••••••••••••••••••••••••••••••••• A·2278,2284,2287,2292·2293 

t MlnI-circulla Leb., Brooklyn, NY 11235..Q003. 718-934-4500 ••••••.••••. A·1753 
MItchell Electronics Corp., ML Vernon, NY 10552, 914-889·3800 ••.••••• A·2306 

§t PCA Electronlca, Sepulveda, CA 91343, 818-892-0761 •••••••.•.•. A·2321·2322 
t Plco Electronics, Inc., ML Vernon, NY 10552, 914-889·5514;800-431·1064 

· ••••••••••••••••••••••••••.••••••.••••••••••••••••••••.•••.••••• A-2333 
Plltron, Downavlew, Ont., CAN M3J 2N5, 418-887-9914 •.•••••..•• A·2368-2388 

t Power Magna·Tech CorporatIon, Perth Amboy, NJ 08861, 908-826-4700 .•••.• 
A·2371 

Pram Magnallca, Inc., McHenry, IL 80050. 815-385·2700 •.•••••••••••... A.2363 
Renco Electronics. Inc., Deer Pic., NY 11729, 518-586·5566;1-800·645-5828 

• • • • . • • • • • • . • • • • • • • • • • • • • • • . • . • • . • • • . • • • • • • • • . • • • • . • . • • • • • •• Ao2365·2389, 
t Signel TraneforrMr Co., Inc., lnaileo Corpcration, Inwood, NY 11886, 

518-239-5777 ••••••••••••.•••.•••••••••••••••.••••••.••.•••.••••. A·2392 
t Standa .. ElectroniCS, Stande .. International, Cincinnati, OH 45209, 513-871-3777 

' ••••.••••.•.•.•••••••••••••••.•••••••••••.•••••.••••.••.•.•.••••. A·1266 
Talerna Electronic, Inc., SIIInt James, MO 65558, 314-265-5500 •.•• A·2422·2426 

§ Tamura Corporaticln of America, carson, CA 90748-3518,213-538·1790 •••••. 
A·2427 

'Torelco, Inc., Irvington, NJ 07111, 201·374-8641 •••••••.••••.••••.•••• A·1278 
tToroid Corp. of Maryland, Salisbury, MD 21801, 301-860-0300 .•••• A·2442·2446 
t Torotel Prods. Inc., Grandview, MO 64030-3199, 818-781·6314 . • • •. A·2448,2451 

Tortran Inc., Bridgeport, CT 08808, 203-367-5188 • • • • • • • • • • • • • . • • . • . • •• A'2447 
t TrenBlorrner Technologlea, Inc., ML Vernon, NY 10550, 914·688·1600 ••. A·2453 

Ulveco. Inc., Houaton. TX 77042, 1-800·527·7042 • • • • • . • • • • • • • • . •• A·2454·2457 
Vernllron Corp.. Paasive Compa. Group, St. Peteraburg. FL 33743, 813-347·2181 

•••••••••••.••••••.••••.••••••••.•••••••••••••••.•••••••••••••••. A·2458 
Wilco Corp., Indlanapoli •• IN.45288, 317·293-9300 ••••.•.•••••••••••••• A·1280 

t Adams-Maxwell Division, Coast Magnetics, Inglewood. CA 90302-1284 
..... , ....... , ...... , .. , ,. "." .... , ..........•. , .. ,. , .. ,., ..... , ...... 213-673-3245 

tAmericen Trens-Coil Corporation, RIchmond Hill, NY 11419-1410 ....... 718-441-5207 
Andover, Inc., LalayeIIa, IN 47904 ....................................... 317-447-1157 

§tANZAC, M/A-coM, BurHnglon. MA 01803 ...................... ,' ..... , 617-273-3333 
AsIrosystems, Lake Success, NY 11042 ............................... ' 516-328-1600 

§ Atlantic Magnetics, Inc., Pompano Beach, Fl 33069 .• " , . , ' .. , ... , . , , , ' . 305-979'-7920 
tAilas Engineering Corp.. Dorchester, MA 02121 , .......... , .. , ... , ... , .. 617·445-7100 
t Axel Eleclronics, Inc., Jamaica, NY 11418 .............. ,................ 718-291-3900 

§tAydin Corporation (W8$I), San Jose, CA 95119-1371 .. , ................ 408-629-1100 
t Beckman Industrial Corp., Affiliate of Emerson Eleclric Co., Fullerton, CA 92635 

· .. , .. , .. ,.".,' " .. " ,.' ,." .......................................... 714-447-2300 
§Belllnds., J. W. Miller Div. Gardena: CA 90247-1059 .................... 213-515-1720 

Berkshire Translormer Corp., Kent CT 08757 ........................... 203-927-3541 
tB. G. Laboratories, Inc., Binghamton, NY 13904 ......................... 607-722-2376 
t Bourns Instruments Inc., Riverside. CA 92507 ........................... 714-781-5148 
t Caddell Coil Corp. Middletown Springs, vr 05757 ...................... 802-235-2019 

Charles Inds. Ltd., Charles Center, RolHng MeadOWs, IL 60008 .......... 708-808-6300 
t Coast Coil Co., Coast Magnetics, Los Angeles, CA 90016 " .. ".".,"" 213-936-6188 

Coilcrafl, Cary, IL 60013 , .. , ........ , ............ ,." ..... ,............. 708-639-2361 
tCoif.Q Corp., Bronxville, NY 10708, ............ , ...... , ............. , ... 914-337-4775 

CromplOn Modutec, Manchester, NH 03103 , . , .. , ' . , . , " 603-669-5121 ;800-METERS-1 
Cross Eleclronics, Warrendale, PA 15086 ....... ,....................... 412-776-1591 

tCypress Magnetics, Inc., Rancho CUcamonga. CA 91730 .,............. 714-987-3570 
§ Dele Electronics, Inc., Yanklon Div. Yankton, SO 57078-0180 .,......... 605-665-9301 

Datatronics, Inc.. Romoland, CA 92380 , ............ , .. , , ... , ....... , . . .. 714-928-7700 
t Delta Products CorpcratIon, Fremont, CA 94536 .. ,..................... 415-770-0660 
t De Young MIg., Inc., Kirkland, WA 98034 ... .. .. . .. .. .. . ........ ...... ... 206-823-4798 
tDietz Design, Inc., Belton, MO 64012 .................................... 818-331-4911 
t Electro Assemblies Corp. Northbrook, IL 60082-2319 ................... 708-498-8520 
tElectrocom Industries, S. Bend, IN 46615 ............................... 219-232-2743 

§t EIectr<?mech. Inc., Kearny, NJ 07032 ........................•........... 201-997-0950 
t Eleclronlc Transformer Corp.. Totowa, NJ 07511 ........................ 201-942-2222 

Electro-Pacific, Goleta, CA 93117 ........................ ; .............. 805-964-0751 

Endicott CoIl Co., Inc., Binghamton, NY 13905 .............. :... •....... 607·797·1283 
t Freed Trenslormer Co., Inc., Electronic Trensloniler Corp., Totowa, NJ 07511 

............ ..... ..... . .. ..... ......•......•..... ... .. . . .•.•........... 201-942-2222 
t Frequency Seleclive Networks. Woodside, NY 11377 .................... 718-424-7500 

,LH. Frost Limited, Qakville,OnI, CANADA L8H 2R4 ..................... 418-844-6681 
Gavagan Electronics, Oanbury, cr 08810............................... 203-748-5248 
GC International Inc., RIchardson, TX 75085-1198 ...................... 214-234-3240 
Ganisco Tachnclogy Corp., La MIrada, CA 90638 ....................... 714-523-7001 

§tGowanda ElectronIcs Corp.. Gowanda, NY 14070 .....•.....•..•... ; ..•. 718-532-2234 
Grand Transformers, Inc., Grand Haven, MI 49417 ...................... 618-842-5430 

t Hadley, Robert M. Co., Inc. Los Angeles" CA 90037 ............•...•..•. 213-234-9091 
§Hammond Manulacturing Co., Buffalo, NY 14225 ....................... 716-894-5710 

Hurricane Electronics Lab, Hurricane, UT 84737 .....................•.• 801-635-2003 
ISKRA Eleclronics, Inc., Plainview, NY 11803 ...................... :.... ,516-349-0222 

§James Eleclronlcs, Chicago, IL 60618 ................ ,................. 312-463-6500 
§t JB Electronic TransIonners, Chicago, IL 80647 ......................... 312-342-0080 

t Kappa Tachnclogles, Inc., RahWay, NJ 07065 .......... 908-396-9400;1-800-223-0603 
KGS Electronics, Inc., Pasadena, CA 91103 ............................. 818-798-0786 

t Lance Elctms.. Inc., McHenry, IL 60050 . . . . . . . .. . .. . .. .• ... . . . • . .. . . . .. . . 815-344-2900 
LEPCO/Leonard Elac. Prods.. Brownsville, TX 78521 ..........•.•..... , 512-548-1525 

t Magnetic CircuH Elements, Salinas, CA 93905 .......................... 408-757-8752 
, t Magnetic Component Engineering Co., Culver City, CA 90230........... 213-398-4761 

t MTE Corp.. Menomonee Falls, WI 53051 ..........•.........•. ,......... 414-253-8200 
t Neshaminy Transformer Corp., Furlong, PA 18925 ...................... 215-794-7411 
tNorth Hills Eleclronics, Glen Cove, NY 11542 .. , ...... , ................. 518-871·5700 

Oaco Corp., Milwaukie, OR 97222 ............................•. '.,', •. , 503-659-7932 
t Osborne Transiormer, DetroIt MI 48203 ..................... ,.......... 313-488-9410 
§ Pacific Coil Co., Inductor Supp.. Inc. Bakersfield, CA 93305-5495 ...... , .. 805-323-7714; 

8OO-332-COIL 
Pacific Trenslormer Corp., Anaheim, CA 92807 ..................... , , . 1·800-325-0501 

t Perkin-Eimer Corp.. EIctm. Prods. Dept., Norwalk, CT 08859-D132 ... ,... 203-752-4786 
t Piconics, Incorporated, Tyngsbcro, MA 01879 .. .. .. .. . .. . .. . . .. .. .. . . . .. 508-849-7501 
t Polyphase Instrument, Fl Washington, PA 19034 '.".' .. , ............. , 215-843-6950 
t Precision Components, Inc., Addison, IL 60101 .............. , .. , .. ,",., 312-543-6400 
t Preferred Electronics, Inc.,WastIield, MA 01086 ' ..... ,' 413-568-2301 ;1-800-553-6374 
t PTC Transformers, Bordentown, NJ 08505 ............................. 609-298-8200 

§t RCD Components, Inc., Manchaster, NH 03109 .... , ... ,." ..... ,....... 603-669-0054 
§Relay Specialties, Dakland, NJ 07436 ................................... 201-337·1000 

RF. ~Iectronlcs, Inc., Irvine, CA 92714-5517 .. .. . . . .. . . .. . . .. . . . . .. .. .. .. 714-263-0661 
Rhombus Industries, Huntington Bch., CA 92849-1595 ................ ,. 714-898-0960 
Rodale Technical Sales Inc., Islip, NY 11751 ....... '.................... 516-277·5454 

tSchctl Corp.. Wayzata, MN 55391 ... , ............ ' ..................... 612-475-1173 
t Scientific Tachnclogies Inc., Control Components Div. Hayward, CA 94544-7631 

.... ,' " .. "' .. , .... ,., ... "', .. , ., .. ,.,." .. ,' , .. ,' .... 415-471-9717;800-221-7060 
§ Shape Electronics, Inc., Lombard, IL 60148 .. . .. . .. .. . . .. . .. . . .. . .. . . . . .. 708-620-8394 

Shokai Far East Ltd., Peekskil~ NY 10566 ............................... 914-738-3500 
t Sigma Electronics Inc., Houston, TX 77099 .... ,......... 713-933-4700;800-874-7121 
t Sigmapower, Inc. Carson, CA 90746 . . . . . .. . .. .. .. .. . .. . .. . . . .. . . . . .. .. . 213-32-Sigma 

Scuth American Development Corp.. Poughkeepsie, NY 12590 """'" 914-452·1305 
§Sprague Fil-Mag, San Diego, CA 92111-1416 ...... , .......... '''''''''' 619-569-8577 
§ Square 0 Co., Palatine, IL 60087 ... , ....... , .............. ,."" ... ,.,.. 708-397·2600 

§tSIaco Energy Producls Co., Deylon, OH 45403 ......................... 513-253-1191 
Standard Magnetic Corp.. Anaheim, CA 92808 ...... ;, .... ,.,.,",., .. ,. 714-630-9751 

'Taco Corp., Winnisquam, NH 03289 ......... ,.......................... 603-524-1998 
Tela-Tach Corporation, Bozeman, MT 59715 ........................... 406-588-0291 
Texas Translormer Corp.. Plano, TX 75086 ., .. , .. ,., ....... , .... ,...... 214-424-1581 
Tokin Magnetics, Inc., Fremont CA 94539 .............................. 415-490-7500 
Torad Coil Co.. Inc .• Wayne, NJ 07470 .................................. 201·835-6195 

tTorema U.s.A., Inc., Houston, TX 77042 ................................. 713-977·2500 
tTorotron Corp., Ml Vernon, NY 10550 ............ : ..................... 914-864-2050 
t Torwico Elclms. Inc., Lakewood, NJ 08701 :............................. 908-364-1800 
t Trans American Translorrner, E. Setauket, NY 11733 .......... , ....... , 516-928-0752 
tTransformer Design. MTE Corporation, Mencmonee Falls, WI 53051 .. , 414-253-8200 

§tValor Eleclronics, San Diego. CA 92121-2245 ................ , ......... 619-458-1471 
tVenguard Eleclronics Co., Gardena, CA 90248 , .. " ..................... 213-323-4100 

§tVitac Electronics Corp. Visalia, CA 93291 ............................... 209-851-1535 
tVoltampere Corp. Lynbrook, I\jY 11563 ................................. 518-887-9443 
tWirebenders, Inc. Phoenix, AZ 85021·2524 ........ , .................... 602-861-1856 

§t Zambre Co. Inc., Mountain View, CA 94043 . .. . .. . . . .. . . . .. . . . . .. . . . . . . . 415-968-9176 
• t ZMAN Magnetics, Kent, WA 96032 ..................................... 206-251-8064 

Transformers, Transistor-5600 
APX'Aralan Products, HIcksville, NY 11801, 516-433-1313 •.••••••••••• A·2169 

t Automatic Coli Corp., A DSG Company, Miami, FL 33147, 305·886-6660 •••.•• 
A·2174 

Avel·Undberg Inc., New Milford, CT 0S77S, 203-355-4711 •••••••••••••• A·2175 
BH ElectronicS, Inc., Burnsville, MN 55337, 812-894-9580 ••••••••• A·2184·2185 

t Communication CoIl Inc., ChiCago, IL 60634, 312-837·1333 • • • • • • • • • • • •• A·2190 
EWe, Inc., Engllahtown, NJ 07726, 908-446-3110 •••••••••••••••••.•.•• A.2212 

t Magnetico Inc., HoIt8vIIla, NY 11742, 516-654·1166 ••••.•••••••.••.•••• A·2264 
§t Microtran Co. Inc., Valley Stream, NY 11582, 518-581-6050 .••.•.•• A.2286,2297 

Para·Line Tran8lorrner Co •• Inc •• Alhambra, CA 91803, 818·281-0222 •••• A.2317 
t PCA Electronics, Sepulveda, CA91343, 818-892-0781 ••••••••••••.••••. A.2320 
t Pico Electronics, Inc., ML Vernon, NY 10552, 914-889-5514;800-431·1064 ' 

•.••••••••••••••••••••.•••••••••••••••••.••••••.•.••••.•••••••••• A·2333 
Pram Magnetics, Inc., McHanry, IL 60050, 815-385·2700 • • . • • . • • • . • • • • •• A.2361 

§ Stancor, Whlte·Rodgere, Logansport. IN 48847, 219'-722·2244 ••••• A.2414·2419 
§ Tamura Corporation of America, Carson, CA 90748-3518, 213-636·1790 •••••• 

A·2427 
t Torotel Prods. Inc., Grandview. MO 64030·3199. 818-781-8314 • • • • • A·2448,2451 
AcIown-EIecIrocoi~ Inc., Spring Grove, IL 60081 ................ ,........ 815-875-6641 

§ Atlantic Magnetics, Inc., Pompano Beach, Fl 33069 .,. . . . . . . . . . . . . . . . . . . 305-979-7920 
§BeIlInds.,J, W. Miller Div. Gardena. CA 90247·1059 .................... 213-515-1720 

Berkshire Trenslorrner Corp., Kent, CT 06757 .......... ,................ 203-927-3541 
t B. G. laboratories, Inc., Binghamton, NY 13904 ......................... 607-722-2376 
t Bourns Instrumenls Inc. Riverside, CA 92507 ........ ""............... 714-781-5148 

i-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 
tCoast Coil Co. Coast Magnetics, Los Angeles, CA 90016 ............... 213-936-6166 

ColloQ Corp., Bronxville, NY 10708...................................... 914-337-4775 
Custom Bobbin Windings, A & K Corporation, Zanesville, OH 43702-2369 

....................................................................... 614-452-6973 
Custom Coils Inc., Alcester, SD 57001 .................................. 605-934-2460 

§DaIe Electronics, Inc., Yankton Div. Yankton, SD 57078-0180 ........... 605-665-9301 
Datatronics, Inc., Romoland, CA 92380 .................................. 714-928-7700 
Della Products Corporation, Fremont CA 94538 ........................ 415-770-0660 
Dynage/Power & Magnetics, Division 01 Oakleaf, Inc., Canistota, SO 57012 

· . ... .. ..... . . ... .. .. . . . . . . ... .... . . ... . . .. .. . .. . . .. . . .. . .. .... .. 605-298-3462/3487 
Electro Assemblies Corp. Northbrook, IL 60062-2319 .. . . . . .. .. . . . .. . . .. 708-498-6520 
EIectrooom Industries, S. Bend, IN 46615 ............................... 218-232-2743 

t Electronic Transformer Corp. Totowa, NJ 07511 ........................ 201-942-2222 
t Elnetic Electronics, 1nc.:Plant LocaIions, Gardena, CA 90247 ............ 213-515-1546 
t Fread Transformer Co., Inc., Electronic Transformer Corp., Totowa, NJ 07511 

· . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-942-2222 
GC Intemallonallnc., Richardson, TX 75085-1198 ...................... 214-234-3240 

§ Hammond Manufacturing Co., Buffalo, NY 14225 ....................... 716-894-5710 
§tJBElectronic Transformers, Chicago, IL 60647 ......................... 312-342-0080 

Jerome Industries Corp., Elizabeth, NJ 07201 ........................... 908-353-5700 
KGS Electronics, Inc., Pasadena, CA 91103 ............................. 818-798-0766 

t Lenco EIctms., Inc., McHenry, IL 60050.................................. 815-344-2900 
Mag-Con, St Pau~ MN 55113 . . . . . .. . .. .. . .. . . . . .. . .. . . . . . . . . . . . .. . .. ... 612-633-6620 

tMagnecomp, Inc., Pickens, SC 29671 ................................... 803-878-4700 
§MagnatekTriad, Huntinglon, IN 46750 .................................. 218-356-7100 
t Magnetic CircuH Elemenls, SaNnas, CA 93905 .......................... 408-757-6752 

Mel Transformer Corporation, Babylon, NY 11704 ...................... 516-567-()510 
MTE Corp., Menomonee Falls, WI 53051 ................................ 414-253-8200 

t Neshaminy Transformer Corp. Furlong, PA 18925 ...................... 215-794-7411 
t Northlake Engineering, Inc., Antioch, IL 60002 ........................... 708-395-5710 
§ Pacific Coil Co., Inductor Supp., Inc., Bakersfield, CA 93305-5495 ......... 805-323-7714; 

800-332-COIL 
t Polyphase Instrument Fl Washington, PA 19034 ....................... 215-643-6950 
t PTe Transformers, Bordentown, NJ 08505 ............................. 608-298-8200 

Radio Television Products Corp. Douglas, AZ. 85607 ................... 602-364-4438 
Schott Corp., Wayzata, MN 55391 ...................................... 612-475-1173 
Shokal Far East Ltd, Peekskil~ NY 10566 ............................... 914-736-3500 
South American Development Corp. Poughkeepsie, NY 12590 ......... 914-452-1305 
Staco Transpower, Components Corp. 01 America, Ml Carmel, IL 62663 

..•.................................................................... 618-262-5555 
Texas Transformer Corp. Plano, TX 75066 ............................. 214-424-1581 

§ Thordanlon Meissner, Components Corp. 01 Amer. Ml carme~ IL 62863 
....................................................................... 618-262-5121 

tTrans American Transformer, E. Setauket, NY 11733 ................... 518-928-0762 
tVanguard Electronics Co., Gardena, CA 90248 .......................... 213-323-4100 
§ Zambre Co., Inc., Mountain View, CA 94043 ... . .. .. .. . . . .. . . . .. .. . .. . ... 415-968-9176 

Transformers, Trigger - See Transformers, Pulse (Vol. A) 

Transformers, Variable-S600 
caddell-BUrns Mfg., Mlnaota, NY 11501-3508, 516-746-2310 . _ . • • • • . . • .• A·,172 

t C & C Jetronlc, Inc., PrInceton, NJ 08540, 509-921-6540 •.••••••••.•••• A·2166 
GC Intametlonallnc., Alchardaon, TX 75085-1198, 214-234-3240 ••••••.. A·,207 
GIobIeIc, Inc., N. Bergen, NJ 07047, 201-661-4248 • _. _ •••.•. _.......... A·2229 
Hlpotronlcalnc., Bntwstar, NY 10509, 914-279-8091 ••.••.•••••••• A·223O-2232 
LocIastane Psc/IIc, At!ahelm, CA 92807, 714-630-1343 •••.•.••.••• A·1210-1211 
Magnetek Triad, Huntington, IN 46750, 219-356-7100 _ •• ~.............. A·2262 
_MCLlrLnmtrmer_~JabyIclr1--H1'1:JlOA--516-587-4510 

• ; •••.••••••.••••••.••••••••••.••••••.••.•••.•• _ • • A·2270,2273,2275-2276 
MultlComp., Inc., Beaverton, OR 97006, 503-628-4200 ••••••••••••••••• A.2307 

t NWL Translonnenl, Bordentown, NJ 08505, 608-298-7300 ........ A.2314-2315 
PC Tran8lonner Corp., W8IIIBabylon, NY 11704, 516-491-3300 ••.• .A.2330-2331 

tPower Magna-Tsch Corporation, Perth Amboy, NJ 06661, 908-826-4700 •. " .•• 
Ao2371 

Slgnsl Translonnar Co., Inc., lnallco CorporatIon, Inwood, NY 11896, 
516-239-5777 .................................................... A·2392 

St Staco Energy Products Co., Dayton, OH 45403,513-253-1191 .•••• A·2412-2413 
§t SuperIor Electric, Brlatol, CT 06010, 203-582-9561 .•.••••• _ . • . . • . • . . . • • A·2421 

t AmerIcan Trans-Coil Corporation, Richmond HiI~ NY 11418-1410....... 718-441-5207 
Astrosyslerns, Lake Success, NY 11042 ................................ 516-328-1600 

§AT&T Microelectronics, Allentown, pA18103 .................. 1-I100"372-2447;ln Can: 
1-800-553-2448 

Automatic Coli Corp. A DSG Company, Miami, FL 33147 ............... 305-696-6660 
§t Aydin Corporation (WesI), San Jose, CA 95118-1371 ................... 408-628-1100 

Berkshire Transformer Corp. Kent CT 06757 ........................... 203-927-3541 
t caddell Coil Corp., Middlelown Springs, VT 05757 ...................... 802-235-2019 
t Columbia Resch. Labs., Woodlyn, PA 19094 ............................ 215-872-3900 
§ Contact EasI, N. Andover, MA 01845 .. . . . . . .. . .. . . .. .. . . . .. . .. . .. . .. . . .. 508-682-2000 
t Del EIcIms. Corp., Ml Vernon, NY 10550 .. . .. • . .. . .. .. .. .. . .. .. .. .. . . ... 914-698-2000 

Gowanda Electronics Corp. Gowanda, NY 14070 . . . . . . . . . . . . . . . . . . . . . .. 716-532-2234 
Grand Transformers, Inc., Grand Haven, MI 49417 ....... _ . . . . . . . . . . . . .. 616-842 .. 5430 
J. R. Merrill Controls, Inc., Norwalk, CT 06854 ............ 203-855-9100;eOO-333-5762 
Oeco Corp., Milwaukie, OR 97222 ...................................... 503-658-7932 

St Ohmlla Manulacluring Co., Skokie, IL 60076 ............................ 708-675-2600 
tPiconics, Incorporated, Tyngsboro, MA 01879 ........................... 508-648-7501 
t Precision Power Syslerns, Longmon~ CO 80501. . . . . . . . . . . . . . . . . . . . . . .. 303-443-6250 

Standex Electronics, Standex Intennaliona( Cincinnati, OH 45209 .•..... 513-871-3777 
§tTechnipower, A Pervil Co., Danbury, CT 06813 ..................... , ... 203-748-7001 

Texas Transformer Corp. Plano, TX 75066 ............................. 214-424-1581 
§ Thordanlon Meissner, Components Corp. 01 Amer. Ml Carmel, IL 62863 

Todd Systems, Inc., Yonkers, NY 10701 ............................... . 
§ Toko America, Inc., Ml ProspecI" IL 60056 ............................ .. 
t Vanguard Electronics Co., Gardena, CA 90248 ......................... . 

618-262-5121 
914-963-3400 
708-297-4070 
213-323-4100 

Transformers, Voltage Regulating-5600 

Transformers, Variable, Motorized-S600 
en systams, Polaris Indl. Entpra., acs-Ida, CA 92054, 6111-757-7770 

• •.••••••.•• _ •• _ •••••.•• _ ••..•••••••• , , •••••• , • , , • .• A·2040, 801259-1260 
GC International Inc., Alchan:lson, TX 75085-1198, 214-234-3240 •••••••• A.,207 

§t Superior ElectrIc, Bristol, CT 06010, 203-582-9561 _ , • • • • • • • • • . • • • • • • • •• A·2421 

Transformers, Voltage Dividing-S600 
t Abbott Technologies, Inc, Transformer Dlvlelon, Sun Vallay, CA 91352, 

818-504-0644;1-800-367-6200;818-841-3830 ••••••••••••.••• , •• ,.,.. A.2134 
t C & C Jetronlc, Inc., PrInceton, NJ 08540, 608-921-6540 ••••••••••• _ , •• A·2188 
t Communication Coil Inc., Chicago, IL 50634, 312-637-1333 •.• , •••• , • , •• A.2190 

Hlpotronlcs Inc., Brewster, NY 10509, 914-279-8091 •• ,... A·2230-2231,0022OO 
tJennings, Ssn Jose, CA 95122-2696, 408-292-4025 ••••••• _ • _ •••••••• _. 001274 

JM Transformer Co., Inc., Fanningdala, NY 11735, 516-293-0475 ••• ,.... A.2242 
t Lance Elctrns., Inc., McHenry, IL 60050, 815-344-2900 ,_ •••• _ •••• , ••• _. A·2251 

MCI Translormer Corporation, Babylon, NY 11704, 516-587-4510 _ •••• _. A·2273 
§f Mlcrotran Co. Inc., Valley Stream, NY 11582, 516-561-8050 ••••••••••••• A.2280 

t NWL Translormers, Bordentown, NJ 08505, 609-298-7300 •... _ • _. A.2314-2315 
t Cram High Voltllge, Deyton, TX 77535, 4011-258-5553 •••••••••••••• , •• , 001917 
t Plco Electronics, Inc., Ml Vernon, NY 10552, 914-889-5514;800-431-1084 

.... _ ......................... , ..•..•.• ,., .•. , .....•.••.••.•• , .•. , A·2333 
t Signal Transformar Co., Inc., lnallco Corporation, Inwood, NY 11686, 

516-239-5777 •...••••••.••.••••••••••••••••••••••••••.•••••• , ••• _ A.2392 
Steco Energy Products Co., Dayton, OH 45403, 513-253-1191 .•••• A·2412-2413 

§ Tamura Corporation or America, Canon, CA 90746-3518, 213-638-1790 _ ••• ,. 
A·2427 

t Torotal Proda. Inc., Grandview, Me 64030-3199, 816-761-6314 . • • •• A·2448,2451 
Abacus Controls Inc., Somerville, NJ 06676 ............................. 908-526-6010 

t Adams-Maxweil Division, Coast MagneIIcs, Inglewood, CA 90302-1294 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 213-673-3245 

American MagneIIcs, Carterville, IL 62918............................... 618-985-4838 
Astrosyslerns, Lake Success, NY 11042 ................................ 516-328-1600 
Automatic Coil Corp. A DSG Company, Miami FL 33147 ..........•.... 305-696-6660 

§t Aydin Corporation (WesI), San Jose, bA 95118-1371 ................... 408-629-1100 
Basler Elec., Electronic Product Group, Highland, IL 62249 •...........•.. 618-654-2341; 

800-645-2074 
Berkshire TranSformer Corp. Kent CT 06757 ............................ 203-927 .. 3541 

t B. G. Laboralories, Inc., Binghamton, NY 13904 ...........•............. 607-722-2376 
t Boums Inslruments Inc., Riverside, CA 92507 ........................... 714-781-5148 

Charles Inds. Ltd, Charles Center, Rolling Meadows, IL 80008 .......... 708-608-6300 
tCoasi Coil Co. Coast Magnetics, Los Angeles, CA 90016 ............... 213-936-6166 

Custom Coils Inc., Alcester, SD 57001 ........ ;......................... 605-934-2480 
§ Dale Electronics, Inc., Yankton Div. Yanldon, SO 57078-0180 ........... 605-665-9301 
t Del Elctms. Corp., Ml Vernon, NY 10550................................ 914-898-2000 
t De Young MIg., Inc., Kirkland, WA 98034 .. ... ... .. .. ..•.. .. . .. .•.. .. .. .. 206-823-4798 

Electro Assemblies Corp. Northbrook, IL 60062-2319 ................... 708-498-6520 
t Electronic Transformer Corp., Totowa, NJ 07511 ........................ 201-942-2222 

Electro Scientific Industries, Inc. (ESI), Portland, OR 97229 .............. 503-641-4141 
t Elnetic Electronics, Inc.:PIant Locations, Gardena, CA 90247 ............ 213-515-1546 
t Fread Transformer Co., Inc., Electronic Transformer Corp., Totowa, NJ 07511 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201 .. 942-2222 
t Hisonic, Inc., Olathe, KS 66061 ......................................... 913-782-4012 

Mag-Con, St Pau~ MN 55113........................................... 612-633-8820 
t Magnacomp, Inc., Pickens, SC 29671 .•...............•................. 803-878-4700 
t Magnetic Circu~ Elements, Salinas, CA 93905 .•...•.................... 408-757-6752 
tMagnatico Inc. HoHsvil1e, NY 11742 .................................... 518-654-1168 
tMTE Corp., Menomonee Falls, WI 53051 ................................ 414-253-8200 

North Hills Electronics, Glen Cova, NY 11542 ........................... 518-671-5700 
Qeco~., Milwaukie.OR 97222 ..• ~~ .~~~~~,~~".... 503-6_5&-7932 

§ Pacific Coil Co., Inductor Supp., Inc., Bakersfield, CA 93305-5495 ......... 805-323-7714; 
801l-332..CQ1L 

Para-Line Translonner Co., Inc., Alhambra, CA 91803 ................... 818-281-4222 
tPerkin-Elmer Corp. EIctm Prods. Dept., Norwalk, CT 06858-0132 ....... 203-762-4766 
t Polyphase Instrumen~ Fl Washinglon, PA 19034 ....................... 215-843-6950 
t Precision Power Syslerns, Longmont, CO 80501 ........................ 303-443-6250 

Pram MagneIIcs, Inc., McHenry, IL 60050 ............................... 815-385-2700 
t PTC Transformers, Bordentown, NJ 08505 ............................. 808-298-8200 

Scholl Corp. Wayzata, MN 55391 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 612-475-1173 
Slaco Transpower, Components Corfi 01 America, Ml C8nneI, IL 62663 

Technipower, A Penril Co., Danbury, CT 06813 ........................ . 
Taco Corp. Winnisquam, NH 03289 ................................... . 
Tele-Tech Corporation, Bozeman, MT 59715 ......................... .. 
Tetlex Instruments, Inc. Fairview Village, PA 19408-0261 .............. . 

§ Thordanlon Meissner, Components Corp. 01 Amer. Ml C8nneI, IL 62863 

t Torema USA., Inc., Houslon, TX 77042 ................................ . 
tTDlWico Etctms. Inc., Lakewood, NJ 06701 ............................. . 
t Trans AmerIcan Transformer, E. Setauket, NY 11733 ................. .. 
§ Zambre Co. Inc., Mountain View, CA 94043 .......•...•................. 

618-262-5555 
203-748-7001 
803-524-1998 
408-566-0291 
215-538-6050 

618-262-5121 
713-977-2500 
808-364-1800 
516-928-0762 
415-968-9176 

Transformers, Voltage Regulating-Also See Regulators & 
Stabilizers, Voltage-S600 

Alber, Inc., Lynnwood, WA 98036, 206-771-4008;800-822-5227 , •• ,."., A.2152 
t C & C Jetronlc, Inc., Princeton, NJ 08540, 608-921-8540 , •••• ,. A.2188, 001682 
t Controlled Power Co., Troy, Ml48083, 313-528-3700;HIOO-521-4792 

............................................... " .. " .. " .. , 002185,2188 
§ Elgar Electronics Corporation, San DIego, CA 92121, 819-450-4085;800-733-5427 

................................................................. 002191 
Enegren Electronics, Inc., Olalha, KS 66062, 913-782-4720 •••••• ,...... A.2210 
Hipotronics Inc., BntwsIar, NY 10509, 914-279-8091 •••••• A·2230, 002200-2201 

§ Hilran CorporatIon, Flemington, NJ 08622-9943, 908-782-5525 • • A.2235, 002203 
Mllgnetak Triad, Huntington, IN 46750, 219-358-7100 ••••••• ,...... A·2262-2283 
Mel Transfonner CorporatIon, Babylon, NY 11704, 516-567-4tj10 ••• A.2267,2288 

t NWL Transformers, Bordentown, NJ 08505, 608-298-7300 •••••••• A.2314-2315 
Power-One, Inc., Camarillo, CA 93012, 805-987-8741 •••••••••••••• ,... 001988 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs 4>-Rentals i-Value Added Reseller 



Transformers, Voltage Regulating-5600 (Cont'd) PRODUCT INDEX & DIRECTORY 
Pullzzl EngIlI88Itng, Inc., Santa AnB, CA 82704-1865, 71.4-&40-4228 ••••• 002224 
SIgnal TnlMformer Co., Inc., lnelico Corporation, Inwood, NY 11888, 

518-2311-5777 ..................................................... 1.-23112 
St SbIco Energy Products Co., Deyton, OH 45403, 513-253-1181 ••••• 1.-2412-2413 
St Superior EIecIrIc, Bltatol, CT 08010, 203-582-8561 ••••••••• : • • • • • • • • • •• 1.-2421 

S Todd Syatems, Inc., YankenI, NY 10701, 914-Il63-3400................. 1.-2441 
UIveco, Inc., Houaton, TX 77042, NIOO-527-7042 • • • • • • • • • • • • • • • •• 1.-2454-2457 
Abacus Controls Inc.. Someivllle, NJ 08876 .. . ... . . • . . . . . .• . .• .. . .. . .. . . 908-526-6010 
Acme £1ecIric Corporation, Cuba, NY 14727 .....................•...... 716-968-2400 
Acme Transformer. Acme Electric Corpora1Ion, Lumberton, NC 28356 . . . 919-738-1121 
AdIech Power Inc.. Anaheim, CA 92806 ........................•..•..... 714-634-9211 
American MfVl8Iics, carterville, IL 62918 .. .. . .. .... .. . .. .. .. . .. .. .. .. .. 618-985-4838 

t American Monarch, Minneapolis, MN 55421 ............................ 612-788-9161 
§AT&T Microelectronics, AHentown, PI. 18103 .................. 1~72-2447;ln Can.: 

1-800-553-2448 
§tAydin Corporation (West). San Jose, CA 95119-1371 ................... 408-629-1100 

Berkshire Transformer Corp., Kent, CT 06757 ........................... 203-927-3541 
Charles Inds. Ltd., Charles Center. Rolling Meadows, R.. 60008 .......... 708-81l6-6300 

§ Computer Power Inc., High Bridge, NJ 08829 ............ 908-638-8000;800-526-5088 . 
§ Dale Electronics, Inc.. Yankton DIY. Yankton, SO 57078-0180 ........... 805-665-9301 
tDeJ Elclrns. Corp., Ml Vernon. NY 10550 ................................ 914-699-2000 

Dormeyer lnels., A. F. Dormeyer MIg. Co., Inc.. Chicago. IL 60641 ........ 312-283-4000 
Dynage/Power & Magnetics, Division 01 Oakleaf. Inc.. Canistota, SO 57012 

.. .. .. .. .. .. . .. .. .. .. . .. . .. .. .. . . .. . .. . . . .... .. .... .. . . .. .. .. .. .. 605-296-3462/3487 
t Electronic Transformer Corp., Totowa, NJ 07511 .•...................... 201-942-2222 
EI~aciflc, Goleta, CA 93117 ....................................... 805-964-0751 

t Freed Transfonner Co., InC.. Electronic Transformer Corp., Totowa, NJ 07511 
........................................... , . .. .... . .. . .... .. .. . .. ... .. 201-942-2222 

§Hammond Manufacturing Co., BuffaJo, NY 14225 ....................... 716-8ll4-5710 
§ HDR Power Systems. Inc.. HiI6ard, OH 43026 ........................... 614-771-5500 
§ ISOREG Corp., uttIeIon, MA 01460 ..................................... 508-486-9483 

Jerome Industries Corp., Elizabeth, NJ 07201 .•......................... 908-353-5700 
KGS Electronics, Inc.. Pasadena, CA 91103 ............................. 818-798-0786 

t Lenco Elclms., Inc.. McHenry. IL 60050 .. .. .. .. .. .. .. .. .. .. .. .. .. .. . . .... 815-344-2900 
Mag-Con, Sl Paul. MN 55113........................................... 612-633-l!820 

tMagnetico Inc., Holtsville, NY 11742 .................................... 516-654-1166 
§Micron Industries, Hillside, IL 60162 ..................................... 708-547-0900 

§tMTE Corp., Menomonee Falls, WI 53051 ................................ 414-253-a200 
t Neshamlny Transformer Corp.. Furlong, PI. 18925 ...................... 215-794-7411 

§t North Hills ElscIronlcs Inc.. Power Products Dlv. Glen Cove, NY 11542-3796 
....................................................................... 516-671-5700 

t Northlake Engineering, Inc.. Antioch, IL 600,02 ........................... 706-395-5710 
Oeco Corp., MilwauJcie, OR 97222 ...................................... 503-659-7932 

§ Ohmite Manufacturing Co., Skokie, IL 60076 ............................ 708-675-2600 
tOsborna TransIorrner. DaIroi~ MI46203 ................................ 313-488-9410 

Parker McCrory MIg. Co., Kansss City. MO 64108 ....................... 816-221-2000 
§ Penna Power ElcIrns., Chicago, IL 60648 ............................... 312-783-0763 

Phenix TechnoJogles, Accident, MD 21520 . .. .. .. .. . .. .. . .. . . . .. . .. . . . .. 301-746-8118 
Power Conversion Products, CrysIaI Lake, IL 60014 .................... 815-459-9100 

t Precision Power Systems, Long~ CO 80501 ............... ~ . . . . . . . . 303-443'6250 
t Preferred Electronics, Inc.. westIiIiJd, MA 01088 ........ 413-588-2301;1-800-553-6374 
t PTC Transformers, Bordentown, NJ 08505 ............................. 609-298-8200 
S S & H IneIs., Hatfield, PI. 19440 ......................................... 215-822-7211 

Scholl Corp. Wayzata, MN 55391 ...•.................................. 612-475-1173 
§Shape Elactronics,lnc.. Lombard, II.. 60148.............................. 708-62G-8394 
§ Sole, A Unit of General Sign., Elk Grove Village, IL 60007-5666 ......... 708-439-2800 
§ Square 0 Co., Palatine, IL 60067 ........................... " . . . ..... . .. 708-397-2600 

§tSquare 0 Co. Power Protection Systems, San Diego, CA 92123-1165 ... 619-279-0831 
Staco Transpower. Components Corp. of America, Ml Carma~ IL 62863 

....................................................................... 818-262-5555 
§ Sunshine Instrurnenls, Philadelphia, PI. 19115 ........... 215-873-5800;800-343-1199 

§tTachnlpower. A Penril Co., Danbury. CT 06813 ......................... 203-746-7001 
§Techn~Too~ Plymouth Meeting, PI. 19462 .............................. -215-825-4990 

Taco Corp., Wonnisquam, NH 03289 .................................... 603-524-1998 
Texas Transformer Corp., Plano, TX 75088 ............................. 214-424-1581 

§ Thordarson Meissner. Components Corp. of Amer, Mt Carma~ IL 82863 
.......................... : .......... \ ................................. 618-262-5121 

Torad Coil Co., Inc.. Wayne, NJ 07470 .................................. 201-835-6195 
tTorwico Elclms. Inc.. Lakewood, NJ 08701 .............................. 908-364-1600 
tTrans American Transformer. E Setauket, NY 11733 ................... 516-928-0782 

Universal VoRronlcs Corp, Therrnedics 1nc./ThermoEIctron Corp., Ml KiSCO. NY 10549 
.............................................................•......... 914-241-1300 

Xentak, Inc., Taiyo Yuden USA, Inc.. Vista, CA 92083 .................... 619-727-0940 
§Zambre Co. Inc .• Mountain View, CA 94O<i3 ............................. 415-968-9176 

Transfonners, Wall Plug-in - See Power Supplies, Plug-in (Vol. 0) 

Transformers, Wideband-5600 
t Automatic Coil Corp., A DSG Company, Miami, FL 33147, 305-696-&660 .•.••• 

A02174 
Bel FUee, ...... y CIty, NJ 07302, 201-432~ • • • • . • • • • • • • • • • • • • • • • • .• 1.02178 
Caddell-Burna MIg., MlnaoJa, NY 11501-3508, 518-748-2310 •.••••••.•.• 1.-1172 

t C & C JetronJc, Inc., Princeton, NJ 08540, 809-921-8540 •••••••••••.••. 1.-2188 
t Communication CoIl Inc., ChIcago, IL 80634, 312-637-1333 •••• ; • • • • • • •. 1.-2190 
t ESC EJectronJca Corp., Pall8adea Pk., NJ 07850, 201-l147~ •.••••••. 1.02211 

EWC, Inc., englishtown, NJ 07726, 908-446-3110 • • • • • • • • • • • • • • • • • • • • •• 1.-2212 
t HlaonJc, Inc., Olatha, KS 660&1, 913-782-0012 •••••••••••••••••••••••• 1.-2234 

.-ctcom, Inc., Watertown, SO 57201, 605-886-4385 ••••••••• _ • • • • • • • • •• 1.-2300 
t IIInl-Clrculta Lab., Brooklyn, NY 11235-0003, 718-934-4500 •••••••••••• 1.-1753 
t North Hills EJectronlcs, Glen Cove, NY 11542, 518-671-5700 ••••••• 1.-2310-2312 
t Plco EIactronlcs, Inc., Mt. Vernon, NY 10552, 914-889-5514;800-431-1064 

••••••••••••••••••.••••••••••••••••••••••••••••••.. _ ••••••••••••. 1.-2333 
§ Tamura Corporation of America, Carson, CA 90748-3518, 213_1790 .•.••• . 

1.-2427 
Vemltron Corp., Pa88lve Campa. Group, St. PeIarsburg, FL 33743, 813-347-211!1 

••••• _ •••••• _ .................................................... 1.-2458 

Arnar1can Magnetics, Carterville, IL 62918 ..... .. .. .. .... .. .. ... .. .. .. .. • 811H186-4838 
§AT&T Microelectronics, Allentown, PI. 18103 .................. 1~72-2447;1n Can: 

1-800-553-2448 
t Axal EJectronics, Inc.. Jamalcs, NY 11418 •.............................. 718-291-3900 

§t Aydin Corporation (West1 San Jose, CA 95119-1371 ................... 408-829-1100 
Berkshire Transformer Corp., Kent, CT 06757 ........................... 203-927.:s541 

t B. G. Laboratories, Inc.. Binghamton, NY 13904 ......................... 607-722-2376 
t Bourns Instruments Inc., Riverside, CA 92507 •....•.....•...•....•..•... 714-781-5148 
t Caddell Coil Corp., Middletown Springs, VT 05757 ............•......... 802-235-2019 
§ c-coR t:1ctins.. Stale College, PI. 18801 ................ 814-238-2481 ;800-233-2267 
tCoast Coil Co., Coast Magnetics, Los Angeles, CA 90016 ............... 213-938-6188 

Coilcrafl, Cary,IL 60013 ................................................ 708-839-2381 
tCoiJ.Q Corp., Bronxville, NY 10708...................................... 914-337-4n5 
§Dale Electronics, Inc.. yankton Div, yankton, SO 57078-0180 ........... 805-885-9301 

0anteJ, Fresno. CA 9?727 ......... : ........ . ... ..... ..... . .... . . .•.... .. 209-292-1111 
Da1atronlcs, Inc.. Ror)1oIand, CA 92380 .. . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . 714-928-7700 

t Dietz Design, Inc.. Belton, MO 84012.................................... 816-331-4911 
t Electronic Transformer Corp. Totowa, NJ 07511 ........................ 201-942-2222 
§ EN~ DiY. of Astec America, Inc.. Rochester, NY 14823:.................. 716-427-8300 
t Fread Transformer Co., Inc.. Electronic Transformer Corp., Totowa, NJ 07511 

............ , .. , ..................... , . . . . ... .. . .. .. .. . . .. . . .... . ... ... 201-942-2222 
tFrequency Salectlve Networks, Woodside, NY 113n ................... 718-424-7500 

§t JB E.lscIronic Transformers, Chicago. IL 60647 ......................... 312-342-0000 
t Kappa Technologies, Inc.. Rahway. NJ 07065 .....•.... 9ba-396-9400;1-800-223-0603 
§ Kaironic ElekIronic Ges.ITLb.H., AUSTRIA ...... ... ... ... . . . . .. .... . ... .. ... 04762-5340 

KGS Electronics, Inc.. Pasadena, CA 91103 ............................. 818-198-0788 
tLorch ElecIronics:Div. of Vernitron Corp., Sl Petersburg, FL 33710 ...... 813-347-2181 

Mag-Con, Sl Pau~ MN 55113 . .. . .. ... . . . . .... .. . .. . . .. . . .... .... . ...... 612-633-8820 
t Magnacornp, Inc, Pickens, SC 29671 ................................... 803-878-4700 

MagnetekTriad, Huntington, IN 46750 .................................. 219-356-7100 
t Magnetic Circuit Elernenls, Salinas, CA 93905 .......................... 408-757-8752 
t Magnetico Inc.. Holtsville, NY 11742 .................................... 516-654-1188 

MicroSignals Inc.. Ll.C, NY 11101 ........ 718-937-7955;718-937-0391;800-648-2252 
§t Microtran Ccllnc.. Valley Stream, NY 11582 ............................ 516-581-6050 

MTE Corp, Menomonee Falls, WI 53051 ................................ 414-253-8200 
MultiComp., Inc.. Beaverton, OR 97006 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 503-826-4200 
NeshamlnyTransformerCorp., Furlong. PI. 18925 ...................... 215-794-7411 
Oeco Corp., Milwaukie, OR 97222 ............. , ............... , .. ,. ... .. 503-859-7932 
Onan Power/Electronics, Minneapolis, MN 55344 . . . . . . . . . . . . . . . . . . . . . .. 612-943-4600 

§ Pacific Coil Co., Inductor Supp., Inc., Bakersfield, CA 93305-5495 ......... 805-323-7714; 
600-332-c01L 

Picosecond Pulsa Labs, Inc.. Boulder. CO B0308 ........................ 303-443-1249 
t Polyphase Instrument, Fl Washington, PI. 19034 ....................... 215-643-8950 

Pram Magnetics, Inc.. McHenry. IL 60050 ............................... 815-385-2700 
t PTC Transformers, Bordentown, NJ 08505 ............................. 609-298-8200 

§t Rhombus Industries, Huntington Bch, CA 92649-1595 .................. 714-898-0980 
§Sinclair Radio Laboratories Ltd., Aurora, ONT. CANADA l4G 300 ...... 416-727-0165 

Skyway Magnetics, Wamer Springs. CA 92088 . . . . . . . . . . . . . . . . . . . . . . . . .. 619-782-3342 
South American Davelopment Corp., Poughkeepsie, NY 12590 ......... 914-452-1305 
Standex Electronics, Standex Intemational. Cincinnati, OH 45209 ..... ;. 513-871-3n7 
Tete-Tech Corporation, Bozeman. MT 59715 ........................... 406-588-0291 
Tokin Magnetics, Inc.. Fremom CA 94539 .............................. 41 ~7500 

§ Toko America, Inc.. Mt Prospect. IL 60056 .......... :.. . . .... .... . . .. ... 708-297-0070 
tToroIron Corp., Ml Vernon, NY 10550 .................................. 914-884-2050 
t Trans American Transfooner. E. ,Setauket, NY 11733 ................... 516-928-0762 

TAM. Inc., Manchester. NH 03103 ....................................... 603-627-6000 
tTTE. Incorporated, W. Los Angeles, CA 90064 .......................... 213-478-8224 

§tValor Electronics, San Diego, CA 92121-2245 .......................... 619-458-1471 
tVanguard Electronics Co., Gardena, CA 90248 .......................... 213-323-4100 

Westem Multiplex Corp., Belmom CA 94002 ..... .. .. .. .. .. .. .. .. . . .. .. . 415-592-8832 
Wide Band Engineering Co. Inc, Phoenix, AZ 85036 . . . . . . . . . . . .. . . . . . . . 602-254-1570 

t Wirebenders, Inc .• Phoenix, AZ 85021-2824 ...... .. .. .. .. .. .. .. .. .. .. .. . 602-881-1858 
§Zambre Co, Inc., Mountain View. CA 94043 ............................. 415-988-9176 
tZMAN Magnetics, Kent, WI. 98032 ..................................... 203-251-6064 

Transformers (MIL), Audio, Power, RF-2440 - See Vol_ B 

Transformers (MIL), Data Bus Coupling-2440 - See Vol. B 

Transformers (MIL), Interface & Coupling-2440 - See Vol. B 

Transformers (MIL), Pulse & Variable-2440 - See Vol. B 

Transistor Arrays-4800 
International Sansor Syslams, Inc.. Aurora. NE 68818, 402-694-6111 .••• 1.0 1731 

§ Philips ECG, North AmerIcan Philips Co., Williamsport, PI. 17701, 717-323-4&111 . 
••••••••••••••.••••••.•••. _ ••.••••• _ •••••••••••••••••••••.••••••. 1.0 2119 

§A E G Corporation, Somerville. NJ 08876-1269 ......................... 908-231-8491 
§t Allegro MicroSystems, Inc., formerly Sprague Semiconductor Grp., Worcester, MA 01605 

....................................................................... 508-795-1300 
t ASI. Microsystems, Inc.. (Formerly Andrich Systems, Inc.), Bohemia, NY 11716 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 516-589-5856 
fDionies, Westbury, NY 11590 ........................................... 516-997-7474 

§t Exar Corp., San Jose, CA 95181-9007 .................................. 408-732-7970 
§ General Transistor Corp .• GTC. Inglewood, CA 80301 ................... 213-673-8422 
§ ICQ-RALL Y Corporation, Palo Alto, CA 94303 . . . . . . . . . . . . . . . . . . . . . . . . . .. 415-856-9900 
§ International RectHier Corp., EI Segundo. CA 90245 ..................... 213-n2-2000 
t Micro Hybrids, Inc.. Medford, NY 11763 ................................. 518-732-3448 

§t Motorola Semiconductor Prods. Sector. Tempe. AZ 65284 ............•. 602-244-69qO 
Philips Components Discrete Products Division, A North American Philips Company. 

Riviera Beach, FL 33404 ..................................•.....•.... 407-881-3200 
§Rohm Corporation, Room Electronics Division, Antioch, TN 37013 .•.... 615-641-2020 
§Sanyo Semiconductor Corp., Allendale, NJ 07401 ....................... 201-825-8080 
§Serricoa, Costa Mesa, CA 92626 ....................................... 714-979-1900 

SGS-THOMSON Microelectronics, Inc.. Carrolltor\ TX 75006 ....• ..•.... 214-488-6000 
§tSilicon General, Garden Grove, CA 92641 .............................. 714-898-8121 
§t Siliconix, Inc., Santa Clara, CA 95054 ................................... 408-988-8000 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 

§t SOlitron Devices, Inc., Semiconductor Group, Riviera Beach, Fl 33404-9978 
........................................................ 407-648-4311;800-888-8763 

§ Zetex, Inc., Zetex pic, C'.ommack, NY 11725 ............................ 516-543-7100 

Transistor Arrays, Surface Mount-4800 
Philips Components DiiK'."te Products Division, A North American Philips 

Company, Riviera B .... ch, R 33404, 407-881-3200 ...•....• "'·2103-2104,2107 
§ Rohm Corp",,,I;on, !'loll .... EI"cI'''~;~~ DMsi"", Anlioch, "IN 3"0',3, 615·64'1-:2020 

..................... " ••••. ' •.•.••.•••.••••.•...••••..•••••••.••• A.;.:;;:-:2~ 

§ International Rectifier Corp., EI Segundo, CA 90245 . ................... 213·772·2000 
§ Sanyo Semiconductor Corp., Allendale, NJ 07401 . . . . . . . . .. . . . . . .. 201-825-8080 
§ Siliconi", Inc, Santa Clara, CA 95054 ................................... 408-988-8000 

Transistor, Diode, Thyristor Heat I>issilflak,rs - See Heal Sinks, 
Transistor (Vol. C) 

Transistors, Bipolar-Also See TranSistors, Silicon-4800 
American Microsemleonductor, Inc., Madison. NJ 07940. 201-377-9566.. A·2083 
Coli""" Semiconductor, Inc •• Dallas, TX 75244, 800-527-1)251;214-233-1589 

................................................................. A-208S 
§ Philips EeG, North American Philips Co., WII!lsmslI"''!, PA 17101, 717-323-469'1 

............................................... ,., ••••••••••••••• 0 ;%,<I>2i19 
1I0hm Corporalion, Roll", Electronics Divi~ion, Anlioch, TN 37013, 615-6411-2020 

................................................................. A-2121 
§ Ailegro MicroSystems, Inc., former1y Sprague Semiconductor Grp., Worcester. MA 01605 

.. . .. . .. . .. .. .. .. .. . .. .. .. .. .. .. .. .. 508-'795-1300 
'f California Eastern Ldbs. Inc., 3ania Clara, CA 95056-096-1 .............. 405-983-3500 

('",ntrel Semiconductor Corp .. Hauppauge, NY 11788 5 j 8-435-1 '110 
§tContinenHal Device India Limited, New Delhi, INDIA 110028 ....... 53615(}-53 (4 lines) 

Diodes Inc., Chatsworth. CJ\ G 13'11 ...................... BI8-8B2-4920;800-821-'1 178 
§ Distributor & Special Products, Thomson Consumer Eleclronicr, Inc., Deplto,,!, I'IJ 08096 

.. . .. .. . . . .. . . . . . . . .. . . .. . . . . . . . . . . . . . .. . . .. . . . . . . . . . . 609-853-2525 
§ ITI Components, ITI Corporation, Irvine, CA 92718 . .. . . .. . .. . .. . 714-727·3001 

§t Motorola Samicoru:luctnr Proda Sector, Tempe, fl:l85234 .............. 602-244-6900 
§ IIITE Electronics, Inc., BloomJield, NJ 07003 ......................... , ... 201-748-5089 

Phiiips Components Discrete Products Division, P, North American Philips Company, 
Ri'fiera !Beach. FL 33404 ... , ...... , .... ,. 407··8B1<'),200 

§ Philips Components Discrete Products D~IJ., I:.. North American Philips Co, Discrete 
S~mijconduGtor Group, Sla~ersviUe., RI 02t176-20'l8 ... 401-'162-3800 

i' Power1ach, lric., Fairlawn,~!J 07410 .......... , ......................... 2DI-791-~050 

t Power Technology Components, A Div. 01 Microsemi Corp, Torrance, CA 90501 
....... ".".,.. 213--534-8.737 

§t PPC Products Corporal!on, Riviera !leach, t'L 334CJ4 . . . . . . . . . . . . . . . . . . .. 407-648-9606 
§t Raylileon Semiconductor, Mountain View, CA 94CJ43 ............... 415-968-7639 

§Sanyo Semiconductor Corp., Allendale, NJ 0740'1 ....................... 20'1-825-8080 
SGS-THOMSON Microelactronics, Inc, Carrollton, T)( 75006 . . . . . . . . . . .. 214 .. 466-6000 
Shindengen America Inc, Westlake VI., GA 91361 ....................... 000-634-3654 

iH Suiidun iJt:'IIit:~:::;, inG., Sf:l1 d;l7l..lt ldul,.iui l~j~'!14l., AivleHlI ~'tt!i:!.ci·l. H. 0s.-l·:~-8~if~· 
.. .. .. . .. . .. .. .. . .. .. .. .. .. . .. . . .... 407·848-4311 ;80C,6BB-B763 

§Z9tex, Inc., Zeta. pic, Commack, NY 11725 .... 516-543-7100 

Transistors, Bipolar, Suriace MCII.mt-4800 
:u"atic .. " lliicO'Csemlconducj,,,, !m,., Mad;""", WJ D194i1l. 2<1'1-371-9566 .. A-20B3 
!)Iads. Inc .. Cl!els"""~h, eA 91311, 81$-S82-4920;80'.HI21-1171:l ........ ".°2093 
Rollm C0'1'0.d"n, Iloll ... El0CI""roics 1:I;lti."',"" ;>'1111""1,, TN 31013, 1115-641-2020 

... At.>?i~~1 

§ ,t\Uegro MicroSystGmc. i:1c., 1oE"metjy SpmgufJ :SBm·:r.:onduct'Jlr Giip., Worcester, Mil\. 01505 
....................................................................... 508-795·1300 

§t Avantek, Inc., Milpilas, CA 95035-7492 ................... , .. ~,~, ... ~.'" , -40IH32-3080 
Cent, .. 1 Semicoru:luctor Corp, Hauppauge, NY 1178S ..... ..,.......... 518-435-1 '110 

§ rn Comptlnants, ITI.Corpo,allon, Irvine, GA 92718 ..................... 714,72,' .. 3001 
§tMolorola Semiconductor Prods. Sector, Tempa, AZ 65284 .............. 602-244-6900 

Philips Components Discrete Products Division, A North American Philips Company, 
Riviera Beach, FL 33404 ............................ "............... 407-681-3200 

§ Philips Components Discrete Products Div., A No:ih American Philips Co, Discrete 
Semiconductor Group, Slatersville, RI 02876·2078 ................... 401-762·3800 

t Power Technology Components. A Diy. of Microsemi (''''rp., Torrance, CA 90501 
.................. <.................................................... 213-534-3737 

§t Precision Monolithics Inc. Subsidiary of Bourns Inc., Santa Clara, CA 95052-8020 
........................................................ 408-727-1500;800-643-1515 

§ Sanyo Semiconductor Corp., Allendale, NJ 07401 ....................... 201-625-8080 
§t SotHren Devicas, Inc., Semiconductor Group, Riviera !leach, FL 33404·9978 

.......... , . .. .. .. .. .. . .... .. . .. .. . . .. . . .. . .. .. . ... ~07-S48-4.111 ;800-B88-S763 
§ Zetax, Inc., Zetax pic., Commack, NY '11725 ............................ 516·543-7100 

Transistors, Chip, Unpackaged-4300 
Amoiican IIIle,asemioonduclor, Inc .• iliadison, NJ 07940, 201-377-9566.. AQ 2083 
EO" G IIselac, St. louis, aIIO 63132, 314-423-4000 ...... .....•........ e·1319 

§t Advanced Linear Devicas, Inc., Sunnyvale, CA 94088-4606 ............. 408-72(}-8737 
§A E G Corporation, Somerville, NJ 08876-1269 ......................... 908-231-6491 

§t Allegro MicroSystems, Inc, formerly Spregue Semiconductor Grp, Worcester, MA 01605 
....................................................................... 508-795-1300 

Alpha Ir...:.lu$lridS, inc., \/VOOun~ WrA G"iaO i ... "........................... 617-g35-5"150 
§t Avantek, Inc., Milpitas, CA 95035-7492 .................................. 408-432-3080 
t Califomia Eastern Labs. Inc., Santa Clara, CA 95058-0964 .............. 406-988'3500 
tDionics, Westbury, NY 11590 .......................................... 516-997·7474 

§t General Semiconductor Ind. Inc., Scluare 0 Company, Tempe, AZ 85281 
. . . . . . . . . .. . .. . . . . . . . . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . .. .. . . . .. 602-966-31 01 

§ General Transistor Corp., GTC, Inglewood, CA 90301 ................... 213-673-8422 
t Harris Microwave Semiconductor, Harris Semiconductor, Milpitas, CA 95035 

. . . . . . .. . .. . . . . . . . .. . . . . . . . . . . . . . . . . .. .. .. . . . . .. . . . . . .. . .. . . . . . . .. . . ... 408-433-2222 
Hewlell-Packard Co, Cupertino, CA 95014 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 80(}-752-0900 

t Hy·Tec Industries, Div. 01 Topo Industries, Inc, Shoreham, NY 11788 ... 518-924-8686 
International Rectifier Corp; EI Segundo, CA 90245 ..................... 213-772-2000 

§IXYS Corp., San Jose, CA 95131-1109 .................................. 408-435-1900 
§t Motorola Semiconductor Prods. Sector, Tempe, AZ 85284 .............. 502-244-6900 

Transistors, Dual-4800 
l' Powertech, Inc, Fairlawn, NJ 07410 .................................... 201-791-5050 
t Power Technology Components, A Div. 01 Microsemi Corp .. Torrance, CA 90501 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 213-534-3737 
§ PPC Products Corporation, Riviera Beach, FL 33404 .. .... . .. . .. .. . . . . .. 407-648-9608 

!it Raylileon Semiconductor, Mountain View, CA 94043 ................... 415-968-7639 
§ Semiooa, Costa Mesa, CA 92626 ....................................... 714-979-1900 

§t Semiconductor Technology, Inc., Stuart, FL 34997 ...................... 407 .. 28.1-4500 
t Semlech Corpus Christi, Semtech Corporation, Corpus Christi, TX 76410 

· . . . . . . . . . . .. . .. . . .. . . . . . . . . . . . . . . . . . . . . .. . .. .. . .. . . . . .. . ... . .. . . . . . ... 51 ~·21:!9-0403 
SG8-THOMSON Microelectronics, Inc, Carrollton, TX 75006 ............ 214-466-6000 

§ Siliconix, Inc., Santa Clara, CA 95054 ................................... 408-988-8000 
t Silicon Transistor Corp., Chelmsford, MA 01824 ........ ;.. ... . . .. . . . . . .. 506-256-3321 
t Solid State Devices, La Mirada, CA 90838 .............................. 213-921·9660 

§t Soiliron Devices, Inc, Semiconductor Group, Riviera Beach, FL 33404-9978 
.. . .. . .. ...... .. .... .. ... . . ...... .. .. .. .. ..... 407-848'4311 ;800-888-8763 

t Teledyne Crystalonics, Teledyne Industries, Inc., Cambridge, MA 02140 
............... 617-49H67() 

Unitrode Corp., Watertown, MA 02172 ...... . . . . . . . . . . . . . . . . . . . . . . . . .. 517 .. 928-0404 
§ Zelex, Inc., Zetex pic., Commack, NY 11725 ............................ 518-543-"1100 

Transistors, Darlingl:on-4800 
American Microsem;COllduclor, Inc., Madison, NJ 07940, 201-311-9500 •• "'.2083 
Colimer Semiconductor, Inc., Dallas, TX 75244, 800-527-0251;214-233-1589 

................................................................. 1\'2085 
lOG & G lIaelee, St. Louis, MO 63132, 314-423-4900 •.•..•....•.•..•..... 1\'1319 
Philips Components Discrete Products Division, A North American Philips 

Company, Riviera Beach, Fl. 33404, 401-881-3200 
· . . . . . . . . . . . .. . • . . . . • . .. . . . . . • . . . . . . • • . . . . . .. 11.'2102.2104-2106,2108-2109 

§ Philips ECG, North American Philips Co •• WilliamlljlOrI, I'll. 17701. 717-323-4691 
• •••••••••••• " •••••••••••••••••••••• u • • • • • • • • • • • • • • • • • • • • • • • • • • •• Afl21'H:~ 

§ I'owerax, Weslinghou"", GE, Milsublshi, Youngwood, FA 15697, 412-925-7272 
................................................................. 11.'2111 

§ flo"", Co,por/llion, Flohm telec1ronicslOivision, Antloch, TN 37013, 615-6411-2020 
· ................................................................ A02121 

§ Allegro Micro..'lyslems, Inc., formerly Sprague Semiconducto, Grp., Worcester, MA 01605 
· . . . . . . . . . . . . .. .. . . . . . . . . . . .. . . . .. .. . . . .. .. .. . . . . .. . . .. . . . . . . .. . . . . .... 508·795-1300 

§Cuntineniiai Device India limited, New Delhi, INDIA 110028 ....... 536150-53 (4Ii~es) 
§ Distributor & Special Products, Thomson C.onsumer Electronics, Inc., Deptford, NJ 06096 

.. . .. . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. 608-653-2525 
§ Fujik;u Microelectronics inc., iiltegraied Cirulli-iS Division, San Jose, CA 95134 

· . . . . . . . . . . . . .. . .. .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . .. . . . . .. . . . .. . . ... 408-922-9000 
§ General Transistor Corp., GTC, Inglewood, CA 90301 ................... 213-673-6422 
§ Honeywell Microswitch Div., Richardson, TX 75081 ............. :....... 214-470-4271 
§ ICO-RAll Y Corpomlion, Palo Alto, CA 94303 . . . . . . .. .................. 415-858-9900 

Intemational MicroelectroniCs, Arlington, TX 76003 ...................... 817-561-2244 
§t Motorola SeIT'conductor Prods. Sector, Tempe, AZ 85284 .............. 602-244-6900 

Mouse, Electronics, Mansfield, TX 76083 ............................... 800-348-6873 
l"-Ji:(; f::::Jm.'1fOnics, Inc., Mountain \iiew, GA w403tJ ...... ,., •. ,',...... 4 i b-9f:)t,)-tiUVO 

§ NTE Electronics, Inc., Bloomfield, NJ 07003 ............................. 201-748-5089 
§ Philips Components Discrete Products Div., A North American Philips Co, Disc,ste 

Semiconductor Group, Slatersville, RI 02878-2078 ................... 401-762-3800 
tPowertech, Inc., Fairlawn, I'IJ 07410 .................................... 201-791-5050 
t Power Technology Components, A. Div. of Microsemi Corp, Torrance, CA 90501 

. .. .. .. . .. . .. . .. . .. .. .. .. .. . .. .. .. . .. . ... ..................... 213-53+~737 

§ PPC Products Corporation, Riviera Beach, FL 33404 . . . . . . .. . . . . . . . . . . .. 407-848-9806 
§t Ro.y1Jleon Semiconductor, Mountcin Vie>"v, C/\ D4048 ., ....... , ......... 415--966-·7639 

§S8nyo Semiconductor Corp, Allendale, N,J 07401 ....................... 201-825-8080 
§ Sem;coa, Costa Mesa, CA 92626 ....................................... 1'14-979-1900 

§tSemiconductorTeclmology,1rn::; S!mm;Fl C!Z!997 ...................... 407-283-4500 
§Semikron, Inc, Hudson. NH 03051·0006 ............... 603-883-8102;1-1'100-258-1308 
t Semtech Co",us Christi, Semtech Corporation, Corpus Christi, TX 78410 

512-289-0403 
SGS· THOMSON Microelectronics, Inc, CarrolKon, TX 75006 . . . . . . . . . . .. 214-468-6000 
Shindengen America Inc., Westlake VI, CA 9136'1 ...................... 80(}-634-3654 

§tSllicon General, Garden Grove, CA 92641 .............................. 714-898-8121 
t Silicon Sensors, Dodgevilla, WI 53533 ............................ 608-935-2707 

§t Silicon Transistor Corp., Chelmsford, MA 01624 . . . . . 508-258-3321 
§ SOlid Stale, Inc., Bloomfield, NJ 07003 ............................ 201-429-8700 
tSalie! Stale Devices, La Mirada, CA 90838 ............................. 213-92'1-9660 

§t SOlilron Devices, Inc., Semiconductor Group, Riviera Beach, Fl 33404-9978 
. . .. .. . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . .. . . . . .. . . .. .. 407·6416-4311 ;800-888-8763 

§t Teledyne Cryslalonics, Teledyne Industries, Inc., Cambridge, MA 02140 
.......................................................... 617-491-1670 

§Zetex, Inc., Zelex plc, Commack, NY 11725 ............................ 5'18-543-7100 

Transistors, Darlington, Surface Mount-4800 
Philips Components Discrete Products DMman, A North American Philips 

Company, Riviera Beech, FL 33404, '407-881-3200 . . . . . . . . . . . . .• A.2103-2104 
§ Rohm Corporation, Rohm Electronics Division, Antioch, TN 37013, 615-641-2020 

................................................................. 11.'2121 
§ Allegro MicroSyetems, Inc, formerly Sprague Semiconductor Grjl, Worcester, MA 01805 

...................... , ......... ,...................................... 508-795-1300 
§t Motorola Semiconductor Prods Sector, Tempe, AZ 85264 .............. 60:<-244-6900 

§ Philips Components Discrete Products Div, A North American Philips Co, Discrete 
Semiconductor Group, Slatersville, RI 02878-2078 .,................. 401·762-3800 

Powertech, Inc., Fairlawn, NJ 07410 .................................... 201-791·5050 
t Power Technology Components, A Div. of Microsemi Corp, Torrance, CA 90501 

....................................................................... 213·534-3737 
§Sanyo Semiconductor Corp., Allendale, NJ 07401 ....................... 201-825-8080 
§Zetex, Inc., Zetex pic., Commack, NY 11725 ............................ 518-543-7100 

Transistors, Dual-4800 
American Mlcrosemlconductor, Inc., Modison, NJ 07940, 201-377-9566 •. "'·2083 
Collmer Semiconductor, inc., Dall ..... TX 75244, 800-52'7-0251;214-233-1589 

................................................................. A·2085 
§t Advanced Linear Devicas, Inc., Sunnyvale, CA 94088-4606 ............. 408-72(}-8737 

EEM 1991 i-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller 



-'" -

Transistors, Dual-4800 (Cont'd) 
§Continentlal Device Inda United, New DeIh~ !NOIA 110028 •..•... 53615Q-53 (4 fines} 
tDionicS, Westbury. NY 11590 ••..••..•.•...•.•.•...•... : ...•.....•...... 516-997-7474 
§ Distributor & Special Products, Thomson Consumer Electronics, Inc.. Deptford, NJ 08096 

· . . . • . . • • • • • . . . . . . . . • • . • • • • . • . . . . . . . • . . . . . • . . •• . . • . . . • . . . . •• . . • . . . . . • . . 609-853-2525 
§ General Transistor Corp., GTC. IngleWood. CA 90301 •..•.••.......•.•.. 213-673-8422 
§ International Rectifier Corp., EI Segundo, CA 90245 •.•.••..•••••••.•.••• 213-772-2000 

, §t Motorola Semiconductor Prods. Sector. Tempe, AZ 65284 ••...•..•..... 602-244-6900 
§ NTE Electronics, Inc., Bloomfield, NJ 07003 •.. .• . •• ..••.•..•..•. ..•• .•.• 201-746-5~ 
§Philips ECG, North AmerIcan Phtnps Co., Williamsport, PA 17701 ••••••. 717-323-4691 
t Power Technology Components, A Dlv. 01 Mlcrosemi Corp., Torrance, CA 90501 

· . . . . . . . • . . . . . . . . • • . • . . . • • • . . . • . • . • . • . • • . • • . • . • . . . • . . . . •• . • . . . . . . . . . • . . 213-534-3737 
§t Precision MonoHthlcs Inc. Subsidiary 01 Bourns Inc, Santa Clara, CA 95052-8020 

· . . . . . • • • • . • • . . • . • . . • • . . . . . . . . . . . . . . • . . • . . • . . . . . . . . . • . . • 406-727-1500;800-643-1515 
§tRaytheonSemiconductor. Mountain View. cA 94043 •..•..............• 415-966-7639 

§ Semicoa, Costa Mesa, CA 92826 .•.....•.•..........•............•..... 714-979-1900' 
§t Semiconductor Technology. Inc.. Stuart, FL 34997 .•.•.••.....•......... ,407-263-4500 

§ SlfiCOnlx, Inc., Santa Clara, CA 95054 •... ,.............................. 406-966-6000 
t Silicon' Sensors, Dodgeville, Wi 53533 ...............•..•...........••.. 606-935-2707 
§ Soitd State, Inc.. Bloomfield, NJ 07003 ..•..•.........•..•...•.....•..... 201-429-8700 
t Solid State Devices, La Mirada, CA 90638 .•...•.•.....••..•.........•.. 213-921-9660 

§t Solitron Devices, Inc., Semiconductor Group, Riviera Beach, FL 33404-9978 
.. ... ..•••.. . . ... . . .• . .. .••. •••. .•• . •• .. •.•• . .. . •. .••••• 407-848-4311 ;800-888-8763 

§tTeledyne Crystalonics, Teledyne Industries, Inc.. Cambridge, MA 02140 

§t Unitrode Corp., Watertown. MA 02172 ' ..................... , ...•.....•... 
S Zetex, Inc., Zetex pic., Commack, NY 11725 .......................... .. 

Transistors, Field Effect-4800 

617-491-1670 
617-926-0404 
516-543-7100 

, AmerIcan Mlcroaemlconductor.lnc.. Mad'-'. NJ 07940. 201-377-11566 •• Ao2083 
Collmer Semiconductor. Inc.. Dal .... TX 75244. 800-527-0251;214-233-1589 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Ao2085 
PhlUps Componente Dlacrete Products DIvIsion. A North American Philips 

Compsny. RIvIera Beach. FL 33404. 407-1181-3200 •• • • • • • • • • • • •• Ao2113-2116 
§ PhlHps ECG. North American Philips Co •• Wllliameport. PA 17701. 717-323-4691 

••••••••••••••••••••••••••••••••••••••••••••••• ; ••••••••••••••••• Ao2119 
QMI/NIEC, Twin Oaka, CA 93518. 805-867-2555 • • • • • • • • • • • • • • • • • • • • • •• Ao2126 

§t Advanced Un_ Devices, Inc., Sunnyvale, CA 94066-4606 ............. 406-720-8737 
§Allegro MlcroSystems, Inc., formerly Sprague SemiconWclor Grp., Worcester. MA 01605 

· ............•..•...•.••..•...........•...•.••.•.•... , • • . . . . . . . . • . . . . .. 506-795-1300 
§t Avantek, Inc., Milpitas, CA 95035-7492 .....•..••...........•..•...... :.. 406-432-3080 

t Cafifomla Eastern Labs. Inc., Santa Clara, cA 95056-0964 .•............ 406-966-3500 
§Confinential Device india Umfted, New Delhi. INDIA 110028, ... , ... 538150-53 (4 lines) 
§ DIstributor & Special Products, Thomson Consumer Electronics, Inc., Deptford, NJ 08096 

.. . .. . .... .. . .. . .. .. .. . . . .. .. . .. .. . . .. .. . .. .. . .. . .. .. . .. . .. .. . . . .. . .... 609-653-2525 
§ Fujl1su Microelectronics Inc., Integrated Circuits Division. San Jose, CA 95134 

, ....................................................................... 406-922-9000 
§ General Transistor Corp .• GTC. Inglewood, CA 90301 ...•..•..•.....•... 213-673-8422 
t Harris Microwave Semiconductor. Harris SemIconductor. MIlpitas, CA 95035 

.. ' .. . .. .. .. . .. .. .. .. .. . .. .. .. .. .. .. .. .. . .. .. .. . .. . .. . .. .. .. .. .. .. .. ... 406-433-2222 
Hewlett-Packard Co., Cupertino, CA 95014 ................ '.. .. .. • .. .. ... 800-752-0900 

§ ICO-RAU. Y Corporation. Palo Alto, CA 94303 . .. . .. .. . . .. .. .. .. . . .. .. .. . 415-656-9900 
§t international Rectifier Corp., EI Segundo, CA 90245 ... ,................. 213-772-2000 

§ITT Components, ITT Corpora1lon, Irvine, CA 92718 ..................... 714-727-3001 
IXYS Corp., San Jose, CA 95131-1109 .................•....•........... 406-435-1900 

§ Mftsubishi Etctms. America. Inc., EIctm. Device Grp., Sunnyvale, CA 94086 
........................... ' .. .. . .. .. . . .. . .. .. • .. . .. .... .. .. .. • . . .. .. .. • 408-730-5900 

§t Motorola Semiconductor Prods. Sector, Tempe, AZ 85284 ............. , 602-244-6900 
§ NTE Electronics, Inc, BloomfIeld, NJ 07003 .... ,........................ 201-746-5089 
§ Philips Componarrts Discrate Products Div, A North AmerIcan Philips Co, Discrete 

SemIconductor Group, Slatersville, RI 02876-2078 ..•................ 401-762-3800 
§t Raytheon SemIconductor. Mountain View. CA 94043 ................... 415-966-7639 

§ SemIconductor Technology. Inc., Stuart, Fl34997 ..•...•..•..•...•..... 407-263-4500 
Shindengen America Inc., Westlake VI., CA 91361 ...•..............•.... 800-634-3654 

§t SiUconix, Inc., Santa Clara, CA 95054 ....... ,........................... 406-986-8000 
§ Solid State, Inc., Bloomfield, NJ 07003 .................................. 201-429-8700 

§t Sontron Devices, Inc., SemIconductor Group, Riviera Beach, FL 33404-9978 
... ... •• .. .• . . . . .. . . ... .. ••. .• .... .. .. .. . . . . .. ..• ..•.. •. 407-846-4311 ;800-886-8763 

§tTeledyne Crystalonlcs, Teledyne Industries, Inc., Cambridge, MA 02140 
..... ,................................................................. 617-491-1670 

§ Zete •• Inc.. Zelex pic., Commack, NY 11725 ............................ 516-543-7100 

Transistors, Field Effect, Surface Mount-4800 
Philips Componente Discrete Producta Division. A North American Philips 

Compsny. Riviera Beech, FL 33404,407-4181-3200 •••••••••••••• Ao2113-2116 
QMIINIEC, TwIn Oaka, CA 93518, 805-867-2555 • • • . • • • • • • • • • • • • • • • . • •• Ao2126 

S Rohm Corporation, Rohm Electronics Divlaion, Antioch, TN 37013, 615-641-2020 
................................................................. Ao2121 

St AdvanCed Un_ Devices, Inc., Sunnyvale, CA 94086-4606 .....••.•.... 406-720-8737 
§ Allegro MlcroSystems, Inc, formerly Sprague Semiconductor Grp, Worcester, MA 01605 

................•.....•........•.... , .•.... '........................... 506-795-1300 
§t Avantek, Inc., Milpftes, CA 95035-7492 .•......•.. , •... '.'............... 406-432-3080 

Cantral Semiconductor Corp., Hauppauge, NY 11788 ................... 516-435-1110 
§ International Rectifier Corp., EI Segundo. CA 90245 ,., ...... ,........... 213-772-2000 
§ITT Components, ITT Corporation,lrvine, CA 92718 ..................... 714-727-3001 
§ Mftsubishi Elctrns. America. Inc., Etctm. Device Grp.. Sunnyvale, CA 94096 

· .....•...•.....•.....•. , . .. .. . ... .. .. .. .. . .. .. ... . . . . . . . • . . . ..•.. .. . .. 406-730-5900 
§t Motorola Semiconductor Prods. Sector, Tempe, AZ 65284 •..•.•.•.....• 602-244-6900 

§ Philips Components Discrete Products Div., A North American PhiHps Co, Discrete 
Semiconductor Group. SlaterSVille, RI 02876-2078 ........•.........• 401-762-3800 

Shlndengen America Inc., Westlake VI.. CA 91381 ................. '..... 900-634-3654 
§t Smconix, Inc., Santa Clara, CA 95054 .'................................. 406-986-8000 

§Zetex, Inc., Zete. pic, Commack, NY 11725 ............................ 516-543-7100 

Transistors, Germanium-4800 
American Mlcroaemlconductor, Inc., Madison. NJ 07940, 201;377-9566 •• Ao2083 

§ PhllpS ECG,North American Philips Co., Williamsport, PA 17701, 717-323-4691 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Ao21111 

§ Distributor & Special Products, Thomson Consumer Electronics, Inc., Deptford, NJ 08096 
....................................................................... 609-653-~ 

§ General Transistor Corp., GTC, Inglewood, CA 90301 ................... 213-673-8422 
§t Gennanium Power Devices, Andover. MA 01810-3065 .• :. . •. . • . . •• . • . . . 506-475-5982 
§ International Components Corp., Melville. NY 11747 .................... 516-293-1500 
§ Intemational Diode, Hanison, NJ 07029 ................................. 201-482-6518 
§ NTE Electronics, Inc., BioornffeId, NJ 07003 .. ".......... . .............. 201-74&5089 
§ semiconductor Technology. Inc., Stuart, FL 34997 ..•. ; •....•.•..• '...... 407-263-4500 

Shokai Far East Lid., Peekskill, NY 10566 ........ .. ... .. .. .. • .. .. .. .. .. . 914-;:36-3500 
Solid State, Inc., BtOom!ietct, NJ 07003 ••••.•..•.....•......•..•..•..•... 201-429-8700 

t Solid Slate Devices, La Mirada, CA 90638 .............................. 213-921-9690 

TranSistors, Insulated Gate Bipolar (IGBT)-4800 
CoIlmer Semiconductor, Inc.. Dallas, TX 75244, 800-527-0251;214-233-1589 

................................................................. Ao2085 
§t Intemational Rectftisr Corp., EI Segundo, CA 90245 .•..••....•..•..••.•• 213-772-2000 

Transistors, Low Noise, GaAs, FETs - Also See Transistors, 
Microwave-4800 

§ PhiUpS ECG, North AmerIcan Philips Co., WiIUamaport, PA 17701, 717-323-4691 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Ao2119 

§ Rohm Corporation, Rohm Electronlca Division, AntIoch, TN 37013, 615-641-2020 
• ................................................................ Ao2121 

§t Avantek, Inc., Milpitas, CA 95035-7492 ..•..•..•............•.....•...... 406-432-3090 
t Califomia Eastern Labs. Inc., Santa Clara, CA 95056-0964 .•.........•.• 408-988-3500 
t Harris Microwave Semiconductor. Harris SemiconWclor. Milpitas, CA 95035 

· .................................... ' . . .... . . .. .. .. .. . .. . .. . .. .. .. .. .. . 408-433-2222 
Hewlett·Packard Co., Cupertino, CA 95014 ..•..•....•..•. , • . . • • . . • . . . . . • 800-752-0900 
MACOM, Inc., Bu~lngton, MA 01803 .................................... 617-272-3000 

§ Mftsubishi Elclms. AmerIca, Inc., Elctrn. Device Grp., Sunnyvale, CA 94096 
· ..••........•.....•.........•.....•......•.....•.........••.•..••.... , 406-730-5900 

§t Motorola SemIconductor Prods. Sector, Tempe, AZ 85284 •............. 602-244-6900 
t Raytheon Co., Microwave & Power Tube Div .• Waltham, MA 02254 .•... 617-899-8400 
§ Sanyo Semiconductor Corp., Allendale. NJ 07401 ............•.......... 201-825-8080 

Transistors, Microwave-4800 
Phlftpa Components Discrete Products Division, A North AmerIcan Philips 

Company. Riviera Beech. FL 33404, 407-881-3200 •••••••••••••• Ao2113-2116 
PhiUps ECG, North Amertcan Philips Co.. WilliemepoIt, PA 17701, 717-323-4691 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Ao2119 
§t Avantak, Inc., Milpftes, CA 95035-7492 .•............•..•.•...••.....•... 408-432-3080 

t Caiifornia Eastern Labs. Inc., Santa Clara, CA 95056-0964 •......•...... 406-966-3500 
§ Distributor & Special Products, Thorneon Consumer Electronics, Inc., Deptford, NJ 08096 

........................................ , ........... ' . .. .... .. . .. .. .... 609-853-2525 
t Harris Microwave Semiconductor, Harris Semiconductor, Milpftes, CA 95035 

.. . . . .. .. . . .. .. .. . . . .. .. . .. .. . .. • . .. .. .. .. . .. .. . .. . . .. .. .. .. .. .. .. .. .. . 408-433-2222 
HewIatt-PackardCo., Cupertino, CA 95014 .............................. 800-752-0900 
MACOM. Inc., Burlington, MA 01803 .•.•....•..••...•..•..•..•...•...... 617-272-3000 
M/A-coM PH~ Inc., MIA COM, Inc., Torrance,CA 90501 ' .............. 213-320-6160 

§ Mftsubishi Elctms. America, Inc., EIctm. Device Grp., Sunnyvale, CA 94096 
· ................ , . • . . • . . . . . . • . . . . . • . . . . . . . . • . • . . . . • . . • . • . . . . . . . • . . . . . . 406-730-5900 

§t Motorola Semiconductor Prods. Sector. Tempe, AZ 85284 ...•......•..• 602-244-6900 
§ NTE Electronics, Inc., Bloomfield, NJ 07003 ............................. 201-746-5089 
§ Penstock En~ng Labs., Penstock, Inc., Sunnyvale, CA 94086-4018 

· ..•..•............•..........•......•....•..•.... , • •. 408-73O-03OO',800-PENSTOCK 
§ Philps Components Discrate Products Div, A North American Philips Co, Discrete 

Semiconductor Group, Slatersville, RI 02876-2078 .....•..•.......... 401-762-3800 
Texas Instrs., Information Technlg. Grp., Dallas, TX 75380-9063 . . . • . . . 1-800-527-3500 

Transistors, NPN, Surface Mount~4800 
Diodes Inc., Chatsworth, CA 91311, 818-882-4920;800-821-1178 •••••••• Ao2093 

§ RDhm Corporation, Rohm Electronics Division, Antioch, TN 37013. 615-641-2020 
................................................................. Ao2121 

§ Allegro MicroSysIems, Inc., formerly Sprague Semiconductor Grp., Worcester, MA 01605 
.............•..•........•......•........•............•................ 506-795-1300 

§t Avantek, Inc., Milpitas, CA 95035-7492 .......•.•.•...............•..•... 406-432-3080 
Central Semiconductor Corp., Hauppauge, NY 11788 ................... 516-435-1110 

§ ITT Components, ITT Corporation. Irvine, CA 92718..................... 714-727-3001 
Mouser Electronics, Mansfield, TX 76063 ............................... aoo-346-8873 
Philips Components Discrate Products Division, A North American PhiUps Company. 

Riviera Beach. FL 33404 ............................................. 407-881-3200 
§ Phitips Components Discrate Products Div, A North American Philips Co, Discrete 

Semiconductor Group, Slatersville, RI 02876-2078 .........•........• 401-762-3800 
t Power Technology Components, A Div. of Microsemi Corp., Torrance, CA 90501 

· ' .........................•......•......•............. , . . • • . . . . . . . . . . • 213-534-3737 
§t Precision MonoHthics Inc. Subsidiary of Bourns Inc., Santa Clara, CA 95052-9020 

................................................. ,., ... ' 406-727-1500;800-843-1515 
§ Sanyo Semiconductor Corp .• Allendale, NJ 07401 ... ,................... 201-825-8080 
§ Solid Stale, Inc., Bloomfield, NJ 07003 ........................ , .. ,...... 201-429-8700 

§t SoIRron Devices, Inc., Semiconductor Group, Riviera Beach, FL 33404-9978 
... , ...... , ....•.... ' ...•.. ' . . .. .. . ..•.. ... .•.. .. .. .. . .. 407-846-4311 ;800-888-8763 

§Zelex"lnc" Zete. pic., Commack, NY 11725 .................. , ......... 516-543-7100 

TranSistors, Photo (Incl. Arrays)-3700 - See Vol. B 

Transistors, PNP, Surface Mount-4800 
Diodes Inc., Chatsworth, CA 91311,818-882-4920;800-821-1178 •••••••• Ao2093 
Philips Components DIscrete Producta Division, A North AmerIcan Philips 

Company, Riviera Beach. FL 33404.407-881-3200 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • Ao2102,2105-2106,21CJ8..2109 

§ Rohm Corporation, Rohm Electronics Division, Antioch, TN 37013. 615-641-2020 
•••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••••• Ao2121 

§ Allegro MlcrOSystems. Inc., formerly Sprague Semiconductor Grp., Worcester. MA 01605 
............. , ...... , .. , ..... , , . .. . . .. . .. .. . . .. .. .. . . . . . . .. . .... . .. .. .. 506-795-1300 

§-Procluct sold through distributorst-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 
Central Semiconductor Corp., Hauppauge, NY 11788 ................... 516-435-1110 

§fIT Components, fIT Corporation, Irvine, CA 92718 .....•............... 714-727-3001 
§ Philips Components Discrete Products Div. A North American Philips Co, Discrete 

Semiconductor Group, Slatersville, RI 02876-2078 401-762-3800 
t Power Technology Components, A Div. of Microsemi Corp., Torrance, CA 90501 

....................................... ,............................... 213-534-3737 
§t Precision Monolijhics Inc. Subsidiary of Bourns Inc., Santa Clara, CA 95052-8020 

.................. ...........................•........ 408-727-1500:800-843-1515 
§Sanyo Semiconductor Corp. Allendale, NJ 07401 ....................... 201-825-8080 
§ Solid State, Inc., Bloomfield, NJ 07003 .................................. 201-429-8700 

§t Solitron Devices. Inc. Semiconductor Group, Riviera Beach, Fl 33404-9978 
..........................•............................. 407-848-4311;800-888-8763 

§ Zetex, Inc., Zetex piC., Commack, NY 11725 ............................ 516-543-7100 

Transistors, Power-4800 
American MICfOsemiconductor, Inc., Madison, NJ 07940, 201-3n-9566 .. A·2083 
Collmer Semiconductor, Inc., Dallas, TX 75244, 800-527-0251;214-233-1589 

••.•••••••••••••••••.•••••••••••••••••••••••••••••••••.•••••••••• A·208S 
Industrial Test Equipment Co., Inc., Port Washington, NY 11050, 516-883-1700 

••••••••••••••••••••••••••••••••••••••••••••••••••.•.•••••••••..• D·2207 
Philips Components Discrete Products Division, A North American Philips 

Compsny, Riviera Beach, Fl33404, 407-881-3200 
•. .•••.•. .•.•...•.••.••••••••••••• .••••• A·2101-2102,2105,2108,2110-2112 

§ Philips ECG, North American Philips Co., Williamsport, PA 11701, 717-323-4691 
••••••.•.••.••••••••••.•.••.•.•.•.••••••••••••••••••.•.••.••..••• A·2119 

§t Powerex, Westinghouse, GE, Mitsubishi, Youngwood, PA 15697,412-925-7272 
................................................................. A·2i17 

§ Rohm Corporation, Rohm Electronics Division, Antioch, TN 37013, 615-641-2020 
................................................................. A·2121 

§A E G Corporation, Telefunken Semiconductors DiY., Somerville, NJ 08876-1269 
....................................... ........................ 201-231-8300 

§t Avantek, Inc., Milpijas, CA 95035-7492 ........•......................... 406-432-3080 
t California Eastern Labs. Inc., Santa Clara, CA 95056-0984 .............. 406-988-3500 

Central Semiconductor Corp. Hauppauge, NY 11788 ................... 516-435-1110 
§Continential Device India Limited, New Delhi,lNDIA 110028 ....... 536150-53 (4 lines) 

CoS Electronic Sales, Inc., Frankfort, IN 48041 ........................... 317-659-1874 
tDionics, Westbury, NY 11590 ........................................... 516-997·7474 
§ Distributor & Special Products, Thomson Consumer Electronics, Inc., Deptford, NJ 08096 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 609-853-2525 
§ Fujijsu Microelectronics Inc., Integrated Circuits Division, San Jose, CA 95134 

• . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-922-9000 
§t General Semiconductor Ind., Inc., Square 0 Company, Tempe, AZ 85281 

· . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 602-968-3101 
§ General Transistor Corp., GTC, Inglewood, CA 90301 ................... 213-673-8422 

§t Germanium Power Devices, Andover, MA 01810-3065 . . . . . . . . . . . . . . . . .. 508-475-5982 
t Harris Microwave Semiconductor, Harris Semiconductor, Milpitas, CA 95035 

· . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 406-433-2222 
§ International Diode, Harrison, NJ 07029 ..... . . . . . . . . . . . . . . . . . . . 201-482-6518 

International MicroelectroniCS, Arlington, TX 76003 ...................... 817-561-2244 
§t International Rectifier Corp., EI Segundo, CA 90245 ..................... 213-772-2000 

§ IXYS Corp. San Jose, CA 95131-1109 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-435-1900 
§t Motorola Semiconductor Prods. Sector, Tempe, AZ 85284 .............. 602-244-6900 

Mouser ElectroniCS, Mansfield, TX 76063 .....•......................... 800-346-6873 
NEC Electronics, Inc., Mountain View, CA 94039 ........................ 415-960-6000 
NIEC-BASISTA, Richfield, OH 44286 .................................... 216-659-9287 

§NTE Electronics, Inc. Bloomfield, NJ 07003 ............................. 201-748-5089 
§ Philips Components Discrete Products Div., A North American Philips Co, Discrete 
___ Semiconductor Group, Slatersvi!l~ 81.m.e1§:2078 ................... 401-76.~-3!!00 

'tPowertech, Inc., Fairlawn, NJ 07410 .................................... 201-791-5050 
t Power Technology Components, A Div. 01 Microsem; Corp., Torrance, CA 90501 

....................................................... ............... 213-534-3737 
§t PPC Products Corporation, Riviera Beach, FL 33404 . . . . . . . . . . . . . . . . . . .. 407'848-9606 

§ Sanyo Semiconductor Corp., Allendale, NJ 07401 ....................... 201-825-8080 
§ Semicoa, Costa Mesa, CA 92626 ....................................... 714-979-1900 

§t Semiconductor Technology, Inc, Stuart, FL 34997 ...................... 407-283-4500 
§Semikron, Inc., Hudson, NH 03051-0066 ............... 603-883-8102;1-800-258-1308 

Sharp Electronics Corp. Microelectronics Grp., Camas, WA 98706 ...... 206-834-2500 
§ Shindengen America Inc., Westlake VI. CA 91361 ....................... 800-634-3654 

Shokai Far East Ltd., Peekskil~ NY 10566 ............................... 914-736-3500 
§t Siliconix, Inc., Santa Clara, CA 95054 ................................... 406-988-8000 
§t Silicon Transistor Corp., Chelmsford, MA 01824 . . . .. . . . . . . . . . . . . . .. . . . .. 508-256-3321 

§ Solid State, Inc. Bloomfield, NJ 07003 .................................. 201-429-8700 
t Solid State Devices, La Mirada, CA 90638 ......... 213-921-9660 

§t Solitron Devices, Inc., Semiconductor Group, Riviera Beach, FL 33404-9978 
· . . . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. 407-848-4311 ;800-888-8763 

§tTeledyne Crystalonics, Teledyne Industrias, Inc., Cambridge, MA 02140 
....................................................................... 617-491-1670 

§t Unitrode Corp. Watertown, MA 02172 .................................. 617-926-0404 

Transistors, Power, Bipolar-4800 
American Microsemiconduclor, Inc., Madison, NJ 07940, 201-3n-9566 .. A.2083 
Collmar Semiconductor, Inc., Dal1a8, TX 75244, 800-527-0251;214-233-1569 

................................................................. A·2085 
Philips Components Discrete Product8 Division, A North American Philips 

Company, Riviera Beach, FL 33404, 407-881-3200 
•• ...................................... A·2101-2102,2105,2108,2110-2112 

Po_rex, Westinghouse, GE, Mitsubishi, YoungWOOd, PA 15697, 412-925-7272 
................................................... _ ............. A·2117 

t California Eastern Labs. Inc., Santa Clara, CA 95056-0984 .............. 408-988-3500 
Central Semiconductor Corp., Hauppauge, NY 11788 ................... 516-435-1110 

§tContinential Device India Limijed, New Delhi,lNDIA 110028 ....... 536150-53 (4 lines) 
t Dionics, Westbury, NY 11590 ............................ .-.............. 516-997-7474 
§ Distributor & Special Products, Thomson Consumer Electronics, Inc., Deptford, NJ 08096 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. 609-853-2525 
§ Hewlett-Packard Co. Cupertino, CA 95014 .................•.....•..•... 800-752-0900 
§ ICG-RAll. Y Corporation, Palo Ma, CA 94303 . . . . . . . . . . . . . .. . . . . . . . .. . .. 415-856-9900 

§ IXYS Corp., San Jose, CA 95131-1109. ................. . . . . . . . . . . . .. 406-435-1900 
MACOM, Inc. Burlington, MA 01803 .................................... 617-272-3000 

§t Motorola Semiconductor Prods. Sector, Tempe, AZ 65284 .............. 602-244-6900 
§ NTE Electronics, Inc. Bloomfield, NJ 07003 ............................. 201·748-5089 
§ Philips Components Discrete Products Div., A North American Philips Co, Discrete 

Semiconductor Group, Slatersville, RI 02876-2078 ................... 401-762-3800 
§ Philips ECG, North American Philips Co., Williamsport, PA 17701 ....... 717-323-4691 
t Powertech. Inc., Fairlawn. NJ 07410 .................................... 201-791-5050 
t Power Technology Components, A Div. of Microserni Corp., Torrance, CA 90501 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 213-534-3737 
§t PPC Products Corporation, Riviera Beach, FL 33404 . . . . . . .. . . . . . . . . . . .. 407-848-9606 

§ Sanyo Semiconductor Corp. Allendale, NJ 07401 ....................... 201-825-8080 
§ Semiconductor Technology, Inc., Stuart, FL 34997 ...................... 407-283-4500 
§Semikron, Inc., Hudson, NH 03051-0066 ............... 603-883-8102;1-8OD-258-1308 

SG5-THOMSON Microelectronics, Inc., CarrolHon, TX 75006 . . . . . . . . . . . . 214-466-6000 
§ Shindengen America Inc.. Westlake VI., CA 91361 ....................... 800-634-3654 

§t Silicon Transistor Corp. Chelmslorci, MA 01824 . . .. . . . . .. . .. . .. . . . .. . . .. 508-256-3321 
§t Solitron Devices, Inc., Semiconductor Group, Riviera Beach, FL 33404-9978 

........................................................ 407-848-4311;80D-888-8763 
§t Unitrode Corp., Watertown, MA 02172 .................................. 617-926-0404 

Transistors, Power, Bipolar, Surface Mount-4800 
§ Powerex, Westinghouse, GE,"Milsubishl, Youngwood, PA 15697, 412·925-7272 

................................................................. A·2117 
§ Rohm Corporation, Rohm Electronics Division, Antioch, TN 37013, 615-641-2020 

................................................................. A·2121 
§t Avantek, Inc., Milpitas, CA 95035-7492 .................................. 408-432-3080 

Central Semiconductor Corp., Hauppeuge, NY 11768 ................... 516-435-1110 
§IXYS Corp., San Jose, CA 95131-1109 .................................. 408-435-1900 
t Power Technology Components, A Diy. of Microsemi Corp., Torrance, CA 90501 

....................................................................... 213-534-3737 
§Sanyo Semiconductor Corp., Allendale, NJ 07401 .. , .................... 201-825-8080 

§t Solnron Devices, Inc., Semiconductor Group, Riviera Beach, FL 33404-9978 
......................................... 407·848-4311;800-888-8763 

Transistors, Power, FET-4800 
American Microsemiconduclor, Inc., Madison, NJ 07940, 201-3n-9566.. A·2083 
Collme, Semiconductor, Inc., Dallas, TX 75244, 800-527-0251;214-233-1589 

................................................................. /1,'2085 
Philips Components Discrete Products Divi9ion, A North American Philips 

Company, Riviera Beach, FL 33404, 407-881-3200 
....................... ...................... /1,·2102,2105,2108,2110-2112 

§ Powerex, Westinghouse, GE, Mitsubishl, Youngwood, PA 15697, 412-925-7272 
........................................ , ........................ 11-2117 

QMIINIEC, Twin Oaks, CA 93518, 805-867·2555 • • • • • • • • • • • • • • • • • • • • • •• A·2126 
t California Eastern Labs Inc., Santa Clara, CA 95056-0964 .............. 406-988-3500 
§ Distributor & Special Products, Thomson Consumer Electronics, Inc, Deptford, NJ 06096 

· . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 609-853-2525 
§ Fujitsu Microelectronics Inc., Integrated Circuijg Division, San Jose, CA 95134 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408-922-9000 
t Harris Microwave Semiconductor, Harris Semiconductor, Milpijas, CA 95035 

· . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-433-2222 
Hewlett-Packard Co., Cupertino, CA 95014 .............................. 800-752-0900 

§t International Rectifier Corp., EI Segundo, CA 90245 ..................... 213-772-2000 
IXYS Corp., San Jose, CA 95131-1109 .................................. 406-435-1900 
MACOM, Inc., Burlington, MA 01803 .................................... 617-272-3000 
MIA-COM PHI, Inc., MIA COM,. Inc., Torrance, CA 90501 ............... 213-320-8160 

§!Molorola Semiconductor Prods. Sector.IJ!m.Jl9, AZ 85284 .............. 602-244-6900 
§ Phiiips COmponents Discrete Products Div., A North American Philips Co, Discrete 

Semiconductor Group, Slatersville, RI 02878-2078 ................... 401-762-3800 
Philips ECG, North American Philips Co., Williamsport, PA 17701 ....... 717-323-4691 
Polyfel RF Devices, Newbury Park, CA 91320 .......................... 805-498-4552 
R.F. Electronics, Inc., Irvine, CA 92714-5517 ............................. 714-263-0661 

§ Sanyo Semiconductor Corp., Allendale, NJ 07401 ....................... 201-825-8080 
§ Semiconductor Technology, Inc., Stuart, Fl 34997 ...................... 407-283-4500 

SGS-THOMSON Microelectronics, Inc., Carroltton, TX 75006 ............ 214-466-6000 
§Shindengen America Inc., Westlake VL, CA 91361 ....................... 800-634-3654 

Siemens Components, Inc. Special Products Div.lselin, NJ 08830 ...... 201-321-3400 
§t Siliconix, Inc., Santa Clara, CA 95054 ................................... 408-988-8000 
§t Solitron Devicas, Inc., Semiconductor Group, Riviera Beach, FL 33404-9978 

· . . . . .. . . . . . . . . . .. . . . . . . . .. . . . . . . . . . ... . . . . .. .. . .. . . . ... 407-848-4311 ;800-888-8763 
Tokin America, Inc .. San Jose, CA 95134 ................................ 406-432-8020 

Transistors, Power, Field Effect, Surface Mount-4800 
QM1/NIEC, Twin Oaks, CA 93518, 805-867-2555 • • • • • • • • • • • • • • • • • • • • . •. Ao2126 

§ International Rectifier Corp., EI Segundo, CA 90245 ..................... 213-772-2000 
§IXYS Corp. San Jose, CA 95131-1109 .................................. 406-435-1900 
t M.S. Kennedy Corp., Cicero, NY 13039 .................................. 315-699-9201 

Shindengen America Inc. Westlake Vl, CA 91361 ....................... 8OD-634-3654 
§ Siliconix, Inc.. Ssnta Clara, CA 95054 ................................... 406-988-8000 

Transistors, Pressure Sensitive-4800 
Omega Engineering, Stamford, CT 06907 ............................... 80Q..826-8342 

Transistors, RF-4800 
American Microsemiconductor, Inc., Madison, NJ 07940, 201-3n-9566 .• A'2083 
Philips Components Discrete Products Division, A North American Philips 

Company, Riviera Beach, FL 33404, 407-881·3200 
.•••••••••••••••••••••••••••••••.•••••••••••. A-2105-2106,2108,2113-2116 

§ Philips ECG, North American PhiHps Co., Williamsport, PA 17701, 717-323-4691 
.............................................. _ ................... A·2119 

§A E G Corporation, SomerVille, NJ 06876-1269 ......................... 906-231-8491 
§ Allegro MicroSysterns, Inc, formerly Sprague Semiconductor Grp., Worcester, MA 01605 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 506-795-1300 
§t Avantek, Inc., Milpitas, CA 95035-7492 .................................. 406-432-3080 

§Continential Device India Limijed, New Delhi, INDIA 110028 ....... 538150-53 (4 lines) 

EEM 1991 §-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller 



Transistors, RF-4800 (Cont'd) 
§ DlSIIIbutor & Special ProducIs, Tllomson Consumer Electronics, Inc., Deptford, NJ 08096 

. . • • . . . . • . • . • . . • . . • • . . • . • • •• • • • • • •• • • . • • . • . . • . • • . . . • • . • • . • • • • • . • . • • . . .• 609-853-2525 
§ General Transistor Corp., GTe, Inglewood, CA 90301 ••.•.•••...•..•.•.. 213-673-8422 

Hewlett-Packard Co. Cupertino, CA 95014 .. •.•.. .. .•..•. .•..•.. ..••.••. 800-752-0900 
§ Intainational Components Corp.. Melville, NY 11747 ....•••..•.••..•••.. 516-293-1500 

MACOM,Jnc.. Burlington. MA 01803 .........•......••.•..••.••.•.••.•.. 617·272-3000 
§t Motorola Semiconductor Prods. Sector, Tempe. AZ. 85284 ••.•.•..•••••• 602-244-6900 

§ NTE ElectronIcs, Inc.. Bloomfield. NJ 07003 •.•.•••.•••••..••••.••••.•••• 201-748-5089 
§ Philips Components Discrete Products Div. A North American Philips Co, Discrete 

Semiconcb:lor Group. Slatersville, RI 02876-2078 .•.•.•.....•...•... 401-762-3800 
Polyfet RF Devices, Newbury Park, CA 91320 ...•..•.....•.....••••.••• 805-498-4552 

§SemIcoa. Coata Mesa. CA 92828 ...•..•..•......•.••...••.••..••••.•.•• 714-979-1900 
§ Sarnfconductor Technology, Inc.. Stuart, FL 34997 .•••••..••....•...•.•. 407-283-4500 

Sholcai Far East Lid., Peekskil~ NY 10566 .•..•• . •. .•..• . . .••. •• .••.•••.• 914-736-3500 
§ Siemens Components. Inc., Special Products Dlv. Iselin, NJ 08830 . . . . . . 201-321-3400 
§ Solid S1aIe, Inc., BloomfIeld, NJ 07003 ••••••.•....•......••............• 201-429-8700 
t Solid S1aIe Devices, La Mirada, CA 90838 ...•....•.••••.••....•••.•..•. 213-921-9660 

§tTeledyne Crystalonics, Teledyne InduSllles,lnc. cambridge. MA 02140 
.........•.•...•.....•.•.•.••.•....•.••••.......••..•..........••...... 617-491-1670 

§Zetex. Inc.. Zetex pic.. Commack, NY 11725 .....•..•..•........•......• 516-543-7100 

Transistors, RF, Surface Mount-4800 
PhlRps Components DiacreIe Produc18 Division, A North American PhlUps 

Carr •• any, Riviera Baach, FL 33404,407-1181-3200 •••••••••••••• Ao2113-2116 
§ Allegro M • .'roSystema. Inc., formerly Sprague SarnIconductor Grp., Worcester, MA 01605 

• . . . • • • • • • • • • • • . • . • • • • . • • • . • • • • • • . • . . . • . . • • . . . . . • . . • . . . . . • . . . . . . . . . • . . • 508-795-1300 
§t Avantek, Inc.. Milpitas, CA 95035-7492 .•.. .. . . . .. .. .. . .•. .. . .. .. .. . •.. .. 408-432-3080 

§ KaIronlc Elektronic Ges.rn.b.H. AUSTRIA. . • . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . . 04762-5340 
§ Motorola Samiconductor Prods. Sector, Tempe. AZ. 85284 ...•.....•..•. 602-244-6900 
§ Philips Components Discrete Products Dlv. A North American Philips Co, DIscreIe 

Samiconductor Group. Slatersville, RI 02876-2078 ..•••...•.......... 401-762-3800 
§Zetex,lnc., Zetex pic., Commack. NY 11725 ....••.................•.... 516-543-7100 

Transistors, Silicon-4800 
American Mlcrosemlconductor, Inc., Madison, NJ 07940, 201-377-9566.. A.2083 
Collmer Samlconductor,lnc., Dallaa, TX 75244, 800-527-11251;214-233-1589 

................................................................. Ao2085 
Diodes Inc., Chatsworth, CA 91311, 818-882-4920;800-«11-1178 •••••••• A·2093 

§ Philips ECG, North American Philips Co., Wliliemaporl, PA 17701, 717-323-4691 
••••••••••••••••••••••••••••••••••••••••••••••.••••••••••••• A·2118-2119 

§t PaweIeX, Westinghouse, GE, Mltsublshl, Youngwood, PA 15697, 412-925-7272 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·2117 

§A E G CorporatIon, Somerville, NJ 06876-1269 ......................... 906-231-8491 
§A E G Corporation, Telefunken Semiconductors Div. Somerville, NJ 06879-1289 

.••.•.•..•..•..•.•.......•...•.......................•...•.•....... :... 201-231-8300 
§ Allegro MicroSystems, Inc.. formerly Sprague Semiconductor Grp., Worcester, MA 01605 

.. . . .. . . .. .. • .. .. . . . .. .. .. . .. . .. . .. . . .. . .. .. .. . .. .. . . .. . .. . .. . .. .. . . .. . 506-795-1300 
§t Avantek, Inc., Milpitas, CA 95035-7492 ..••...•...••••..••..•...••....... 406-432-3080 

t California Eastern Labs. Inc., Santa Clara, CA 95056-0964 .....•........ 408-988-3500 
§t Continential Device India Limited, New Delhi, INDIA 110028 .....•. 536150-53 (4 lines) 

tDionics, Westbury, NY 11590 ........................................... 516-997-7474 
§ DlSIIIbuIor & Special Products, Thomson Consumer Electronics, Inc., Deptford, NJ 08096 

........... , .. .. .. .. .. .. .. .. .. . .. .. .. . .. .. . .. .. . .. .. . . . . .. . . . .. .. . .. .. .609-853-2525 
§t General Samlconductor Ind. Inc., Square D Compsny, Tempe. AZ. 85281 

....................................................................... 602-968-3101 
§ General Transistor Corp., GTC, Inglewood, CA 90301 .•....•............ 213-673-8422 
§ International Components Corp.. Melville, NY 11747 .................... 516-293-1500 
§ International DIods, Harrison, NJ 07029 ................................. 201-462-8518 
§ ITT Componants, ITT Corporation, Irvine, CA 92718..................... 714-727-3001 
§IXYS Corp., San Jose. CA 95131-1109 .................................. 406-435-1900 
§ NTE Electronics, Inc., Bloomfield, NJ 07003 ............................. 201-746-5089 

Philips Components Discrete Products Division, A North American Philips Company. 
RIviera Beach, FL 33404 ............................................. 407-881-3200 

§ Philips Components Discrete Products Dlv. A North American Philips Co. Discrete 
SemIconductor Group. Slatersville, RI 02876-2078 ................•.. 401-762-3800 

tPoweriech,Inc., Fairlawn, NJ 07410 .................................... 201-791-5050 
t Power Technology Componants, A Div. of Microsemi Corp. Torrance, CA 90501 

.. .. .. . .. .. . • . . . . . .. .. . .. .. • .. .. • .. .. . .. .. . .. .. .. . .. . .. . . . . . . .. . . . .. .. . 213-534-3737 
§t PPC Products Corporation, Riviera Besch, FL 33404 . . . . . . . . . . . . . . . . . .. . 407-846-9606 

§Sanyo Semiconductor Corp.. Allandale, NJ 074O~ .....•...........•...•. 201-825-8080 
§Semiconduclor Technology, Inc.. Stuart, FL 34997 ...................... 407-283-4500 

, SGB-THOMSON Microelectronics, Inc.. Carrollton, TX 75006 .. . . . . . . . . .. 214-466-6000 
ShoIcai Far East Ltd., Peekskil~ NY 10566 ............................... 914-736-3500 
SlHconIx, Inc., Santa Clara, CA 95054 ................................... 406-986-8000 

§t SiMeon Transistor Corp.. Chelmslord, MA 01824 .. . ••.. . . ••.•.. •. ..••.•.• 506-256-3321 
§Solld State, Inc., Bloomfield, NJ 07003 .................................. 201-429-8700 
t Solid S1aIe Devices, La Mirada, CA 90638 .............................. 213-921-9660 
§Solld S1aIe Electronics Corp.. Northridge. CA 91324..................... 816-993-8257 

§t Solitron Devices. Inc., Semiconductor Group. Riviera Beach, FL 33404-9978 . 
.... .. . .. ... . .. .. .. .•..•.. .. ....... ..•..... .. .. ..... . ..• 407-848-4311 ;800-886-8763 

StTeledyne Crystalonics, Teledyne InduSllles,Inc.. Cambridge, MA 02140 
.. .. ... .. ... . ... . .. ......... .... . ......... .. . .... .. . . .. .. .. .. .. .... . ... 617-491-1870 

§tUnRrode Corp., WeterIown, MA 02172 .................... : ............. 617-926-0404 
§Zetex,lnc., Zetex pic., Commack, NY 11725 ............................ 516-543-7100 

Transistors, Switching-4800 
AmerIcan MicroaeII1lconductor,lnc., Madison, NJ 07940, 201-377-9566 •• A.2083 
Collmer Samlconductor. Inc., Dallaa, TX 75244, 800-527-0251;214-233-1589 

•••••••••••••••••••••••••••••••••••••••••• , ••••••••.•••••.•••••••• A·2085 
Diodes Inc., ChataworIh, CA 91311, 818-882-4920;800-821·1178 •• ,., ••.• A.2093 
PhlRps Components Dlacrele Products Dlvlalon, A North American PhIlips 

Company, Riviera Besch, FL 334M, 407-981-3200 
• • • • • •• • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • •• A·2105-2108,2108,211~-2116 

§ Phllps ECG, North American Philips Co., Williamsport, PA 17701, 717-323-4691 
••••••••••••••••••••••••••••• '. • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A·2116-2119 

PRODUCT INDEX & DIRECTORY 
§t Powerex, Westinghouaa, GE, Mllaublahl, Youngwood, PA 15697, 412-925-7272 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• : •••• , A·2117 
§ Rohm Corporation, Rohm Electronlca Divleton, AntIoch, TN 3701~, 615-841-2020 

••••••• , ••••••••••••••••••••••••••••••••••••• : ••••••••••••••••••• A·2121 
§A E G Corporation, Somerville, NJ 06876-1269 ..................... : ... 906-231-8491 
§ Allegro MicroSysterns, Inc., formerly Sprague Semiconductor Grp., Worcester, MA 01605 

.. .. •.•..•. .••. . .. •..•. . ... .. .••.••.• .•• .• ••• ••••.• • . •• •••. .•..••.. .. .. 508-795-1300 
Central Semiconductor Corp.. Hauppauge, NY 11788 ................... 518-435-1110 

§ Continential Device India Limited, New Delhi, INOlA 110028 .••.••. 536150-53 (4 lines) 
Della Products Corporation, Fremont, CA 94538 ........................ 415-77Q.0680 

t DIonics, Westbury, NY 11580 ........................................... 516-997-7474 
§ DISIIIbutor & Special Products, Thomson Consumer Electronics, Inc.. Deptford, NJ 08096 

· . .. . .. .. .. . .. . .. . .. . .. . .. . .. .. .. .. . . .. . .. .. .. .. .. .. . .. .. .. . . .. .. .. .... \109""853-2525 
§t General Semiconductor Ind., Inc., Square 0 Compsny, Tempe. AZ. 85281 

.....••.....•.•...•..•.........•..•.........•..•..•......•.....•....•.. 602-968-3101 
§ General Transistor Corp., GTC, Inglewood, CA 90301 ..•..•..•....••..•. 213-673-8422 

§t Germanium Power Devices, Andover, MA 01810-3065 ••.. . . . • . . . • . • . . . • 508-475-5982 
Hewlett-Packard Co. Cupertino, CA 95014 •..••.•.........•..•.......... 800-752-0900 

§ International Diode, Harrison, NJ 07029 ................................. 201-482-6518 
International Miaoelectronlcs, Arlington, TX 78003 .....•.....•.......... 817-561-22"\4 

§t Intemational Rectifier Corp. EI Segundo, CA 90245 .•..•.....•.....•...• 213-772-2000 
§ ITT Components, ITT Corporation, Irvine, CA 92718..................... 714-727-3001 

IXYS Corp., San Jose, CA 95131-1109.................................. 408-435-1900 
Mouser Electronics, Mansfield, TX 76083 ............................... 800-346-8873 
NEC Electronics, Inc., Mountain View, CA 94039 .........•••....•..•..•. 415-960-8000 

§ NTE Electronics, Inc., Bloomfield, NJ 07003 .......... ................... 201-748-5089 
§ Philips Components Discrete Products Div. A North American Philips Co, Discrete 

Semiconductor Group, Sletersville, RI 02876-2078 ..•........•....... 401-762-3800 
t Powertech,lnc~ Fairlawn, NJ 07410 ..••••............•......•.......... 201-791-5050 
t Power Technology Componants, A Div. 01 Mlcroserni Corp., Torrance, CA 90501 

· . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 213-534-3737 
§ PPC Products Corporation, Riviera Besch, FL 33404 . . .• . . . . . . . . . . . . . . • . 407-846-9606 

St Raytheon Semiconductor. Mountain View, CA 94043 ................... 415-968-7639 
§ Sanyo Samiconductor Corp. Allendale, NJ 07401 ..•...•..••..........•. 201-825-8080 
§ Semicoa, Coata Mesa. CA 92626 .••......... ;.......................... 714-979-1900 

§t Samiconductor Technology, Inc., Stuart, FL 34997 .•......•........••... 407-283-4500 
Semlech Corpus Christi, Semtech CorporatiOn, Corpus Christl, TX 78410 

......•.......•...•..........•....................•......•.•...•....... 512-289-0403 
SGB-THOMSON Miaoelectronlcs, Inc., Carrollton, TX 75006 .•.. . . . . . . . . 214-466-8000 

§ Shindengen America Inc., Westlake Vl, CA 91361 ..•..•..•.........•.•.. 800-834-3854 
Shckal Far East Ltd. Peekskill, NY 10566 .......... .. .. .. .. .. .. .. .. .. .. . 914-736-3500 

§t Silicon Transistor Corp., Chelmsford, MA 01824 .•.. . . . . • . . . . • • . . • . . • . . • . 506-256-3321 
§ Solid State, Inc.. BloomfIeld, NJ 07003 •..•............•......•••.....••. 201-429-8700 
t Solid S1aIe Devices. La Mirada. CA 90838 .............................. 213-921-9660 

§t Solilron Devices, Inc., Semiconductor Group, Riviera Beach, FL 33404-9978 
· .. . .. .. ... .• . .. . .•.. . . ... .. .. .. . .• . .. •.•.• .. . ... . . ..•.. 407-848-4311 ;800-888-8763 

StTeledyne Crystatonics, Teledyne IndustrieS, Inc., Cambridge, MA 02140 
· .......... " .......................................................... 617-491-1670 

§Zetex, Inc., Zetex pic. Commack, NY 11725 ............................ 516-543-7100 

Transistors, Switching, Surface Mount-4800 
Diodes Inc., Chatsworlh, CA 91311, 818-982-4920;800-«11-1178 •••••••• Ao2093 
Philips Components Discrete Producte Division, A Norih American Phllps 

Company, Riviera Beach, FL 33404,407-981-3200 •••••••••••••• A·2113-2116 
§ Rohm Corporetion, Rohm Electronic. Division, AntIoch, TN 37013, 615-841-2020 

•••••••••••••••••••••••••••••••••••••••••••••••••••• , •••••••••••• A·2121 
§ Allegro MicroSystems, Inc., formerly Sprague Samiconduclor Grp. Worcester, MA 01605 

· ............................. ',' . .. . .. . .. .. .. .. .. .. . .. .. .. . • .. .. . .. .. .. 506-795-1300 
Central Semiconductor Corp., Hauppsuge, NY 11788 ................... 516-435-1110 

St International Rectifier Gorp. EI Segundo, CA 90245 ..................... 213-772-2000 
S ITT Compcnants, ITT Corporation, Irvine, CA 92718 ........ .. .. .. .. .. .. . 714-727-3001 

Motorola SamIconductor Prods. Sector, Tempe, AZ. 85284 ..•.....•..... 602-244-6900 
§ PhiUFlS Components Discrete Products Div., A Norlh American Philips Co. Discrete 

Semiconductor Group, Slatersville, RI 02876-2078 .......•........... 401-762-3800 
t Power Technologv Components. A Div. of Microsemi Corp., Torrance, CA 90501 

· . • . • . . . . . . • . . • . . • . . . . . . • . • . . . • . . • . . . . . • . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 213-534-3737 
§ Sanyo Semiconductor Corp., Allandale, NJ 07401 ••..............•..••.• 201-825-8080 

§t Solltron Devices. Inc. Semiconductor Group. Riviera Beach, F\. 33404-9978 
· . . . . . . . . . . . . •• . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . •. . . • . . . . . • 407-846-4311 ;800-886-8763 

§Zetex,lnc.. Zetex pic., Commack, NY 11725 ............................ 516-543-7100 

Transistors, Unijunction-4800 
American Mlcroaemiconductor,lnc., Madison, NJ 07940, 201-377-9566 •• A·2083 

S Philips ECG, North American PhIlips Co., Williamsport, PA 17701, 717-323-4691 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·2118 

§ Distributor & Special Products, Thomson Consumer Electronics, Inc., Deptford. NJ 08096 
.. .. .. . .. .. . . .. .. . . .. .. .. . .. . . .. .. . .. .. . .. .. .. .. .. . . . . .. .. . . . . .. • . .. .. . 609-853-2525 

§ General Transistor Corp.. GTC, Inglewood, CA 90301 •..•..•.......••... 213-673-6422 
§t Motorola Semiconductor Prods. Sactor, Tempe. AZ. 85284 ....•...•.•... 602-244-6900 

§ NTE Electronics, Inc., Bloomfield, NJ 07003 ............................. 201-748-5089 
§ Solid State, Inc., Bloomfield, NJ 07003 .................................. 201-429-8700 

Triec Electronic Systeins.lnc., Glendale, NY 11385 ..................... 718-441-4759 
§ Unilrode Corp., Watertown, MA 02172 ............•.•....•...........•.. 617-926-0404 

Transistors, Unijunction, Surface Mount-4800 
NWL Transformera, Bordentown, NJ 08505, 609-298-7300 ....•.....•.. A·2315 
Motorola'Semiconductor Prods. Sector, Tempe. AZ. 85284 .............. 602-244-6900 

Transistors (MIL)-2440 - See Vol. B 

Translators, Data-2325 - See Vol. D 

Translators, Frequency Band-2750 
Precision FlItera, Ithaca, NY 14850, 607-277-3550 •••••••••••••••• D.1192-1193 

tTRAK Mlcrow_ Corp., Tampa, FL 33634, 813-984-1411 ••••••••••••••• A.1831 
§ Beckman Industrial Corp .• An Affiliate of Emerson EIec. eo. San Diego, CA 92123-1898 

....................................................................... 819-495-3200 

§-Product sold through distributors t-Product meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTOR'l Tubing, Waveguide-3450 
-------_._---_ .. _-------_ ... _-- -----_._- -----------,------------

§ C-COR Elmrns., Stale College, PA 16801 ,., .. ' 814-238-2461 :800-233-2267 I Claroslat MIg. Co, Il1c., Hawker Sidrleley, PLC, Dover, NH 03820-1507 
t Go"e",1 Microwave Corporation, A""fyvillo, NY i iTO': " ........ ,....... 516·22&8900 I ............. . ............... 603-742-1120,800-672-0042 

ISC Datacom, ISC DefElllse & Space. Sun"vv"I", CA 940B9 ......... 406-747-0300 Dale Electronics, Inc., Columbus Div., Columbu$, NE 68601-3647 ....... 402-563-6508 
Western Multiplex Gorp., Belmon!, CA 94002 . 415-59~~-8832 # b IQineered ASSEmblies & Components Corp., Teterboro, No! 07606 .. , ... 201-288-4477; 

I 800-447-5639 
T~'ai1s!ators, Time Code-::WOO .. - See \/folf. 10 §ISKPo~ Electronics, Inc., Plainview, IW 11503 ........................... 516-34!}-0222 

T['"aQ1S~:lil~ss~cm Un1e, 'tMtie & Crlra~9r! _. See Cab~e, Trai1smiss.ior: Un6 
(Vol.C) 

T~ails'T!is$~oll Lines (M!l), I1IF-21'.,'!!) - ,se,,; If01. 1'3 

Trll11.lImissio!1 Sji'se:m'i', 1:~llt~··;~(!o:J() - SiSf; 'I'm . .\} 

lirilrlsmitters, Fi~"r Op~k·24ni - Se", t/'oL B 

Transmitle!'l'S, fi1!ed Freql.l'!ll1{;y·19IJ('l - SI!lI!' Vol. ,I) 

Tw~ms;mitlers, !ntf.il.ed 'emote oJntm~ 'ir:~US!'l~mer$ t(jf sril.'i:\~ml:!t! "ii\,. 

'eGeh'ers-'190l') - SA'" ~Io!. .0 

~t~~1$~niiters" ?O'o(';ess Cq;~~'t'{!r(oi ;:r,:!!f~·]?;et'~t.t~Ve, ?w~:)~t.B~a, iFioirl#, 0ht.\;. '~v. 

5500 - See \I;',UI. B 

Yra~sm~r;t®~"$~ -re~e~netry-190lj .- 3~e Viol. D 

Tl(a~srn~".er:!i, T ;(")i;1ftt~·§~~(r.~fl ,- :~.e~ Vol. ~~) 

Transports. 1'1:lpe (al! td!Jd~>·2I)O!! .- 5ef~ \loi'. D 

1'!R!tICs.,1!800 
&.merie~n lM!ie~'!:'1I!t,~rni~Qr;d~,'d:~r< ~r,.~, r:~::.:~~i:]';;on, ?~~1 ?!1l1~3n~~Bne . c.!!I,'2n~,!1 

§ C~'ydom (;(lJrJ!(~pa~y, ~,.a&r.ir!t".fOOti! CA ~'!il1"~'f,,·3~9~. [!!1t1j,1~~/ 

p~m~8 Cnmplli'TJ9i1ita Dir.erets Pmdut;~}\ Oivi$~on~ A r~orth Ame!f~~li'lfi r'lhmp~ 
Comp~ny, fliwtarEl !Bei<1~!l, r-l3~04~ 40~"~~~J·fl~320V. .0 ••••••••••• > ••• ". 1t.--21j1ij1 

§ ~'hi!~~v; !t?:ca. ~(Jft;·, A>1io{:)~ir"r;:fl Ph;f~;;;:& 0:-., 'lM~m,'3~;'·~spv.)~~, Wft\ ";n'r)1, :fT:'<~Z~'\:'""~G91 

•.•• ," ..... , ."" ... '."" ...... ".. ... .. " ... , ."."... ........ ".".. . ~1"'~I'~i9 
§ Powerezt, Wc;atR;rn1Vtmu~, Q~" frlJjfi~i.4ba~hj. YlQltmg'tI'\;"P'fJ~, rJ,~' 1:'S6~1, 4"'il~~S2fJ~'1~12 

" .•.. .,." .. , ...... ., .. " ... " ........... , ........................ _ .. ,\"2117 
§ Sharp r:~a~a~"·on~m~ C~~).: M~t~1f"Qel&l~~if •. W1MG~ of{!"i":l., Cam!?J$., 'I;~~~, 9S7'OS, .'.05-,~Z4~2s.on 

••••.•.•••.•.••.••••..••.•.•.....••••.•..• ,...... ............... !f?,o~l~O 

§ !:.m~cor. r@~~'J~ti" "C~·,t;j COi'[~., lO~1~;1 ~O~;G;1t Cr.:, ZC;tJ~t :2·J3~~;Z;I~~~g:31~C ...•... i:~'~~j;.32 

§ l'eecor Elal;.1:ron1~~1, 1m:'_, r}: 100~q, 214~r~~,,·H51~ ......... . fl~2i122~2125 

§Coniiras·rdai DtN~C01.;~dib. r.\le'll'" ~8ii1i, i~\~CM\ 1100;':8 G~i;)l~{k)8 {4 HrlB.s) 
§Hitachi America, i.tcl" T~J"ry'~cwnJ [\IV '10591 ., ... ", ..... ".,.... 814-5~11-O£OO 
§IID'S ('A111l._SI;ll1 ,Joo<;' CA 95131-1 10g .......... ____ ~ ... _ ..... 408-435-1900 
§ Motom~a Sr.~m~cDnou,':;tn. ProdF> • .8i)!-::~or, 

Phase Cofitt'O~ EloGtroi1~cs, G1051daje, 7>r'¥· 
GD~~ .. ;';\14-6900 
:!-iB-·~\~-42"A 

§ ?:~lj!1pS COiilponents :J~Br.:mt{3 ~ji'!Jduc!.s Dh'., _~. !'.,l.)ri:T} ';:r;siI"ic:sn :~h~!i~<s Go, Djsc:r'f.!t~ 

I ~ ~:;tel(;o, :11(,., franklin PIt, It 60i:~1 ". . .. ,. .............. 70&-671-4208 
, Ki T\~:;hn(J f)~'!fi:~~,,)rl, Da!e Eh:ctronics., inc., Vail Nuys, CIA. 91405-1139. 8103-781-1642 

Tube He~a Dissipators-200fJ -.- See Vol. C 

Tubes, 001~~<lSt - See Hesistors, [3aUast (Vo!. A) 

Tlloes, Cathode Ray, G,mcral Purpose-245C - :See Vol. B 

Tubes, Cathode Ray, SpeCial Purpose-2450 - See 110/_ B 

Tubes, flash-371l1l - See Vol. ,fji 

Tube-;;, ignitrroI'D-22!lO .- Se<!l Vol. D 

Tllbp.~" 1m?>]!'! Con\lerter··~!!\!ll,l-- See Vol. IE! 

Tubes, ~m.ii';,,~o!'- See Tubes, Readout (Vol. 8) 

T!1.lbe$~ ~f~9g~eh"o~, Sec -rube~, .MicrcwD.v~~ (Val.l\) 

Tubes, Micrcnm.we-3/.1:51Ji 
§A E G Corporation, Somervt!Ip.. N.] 0887&-1269 ........................ 908-231-8491 
t f..'EV Inc., l]mslord, ~IV 1 O~,23... ....................................... 91·4--592-6050 
t Hughes Airc{?i.r~ OJ., E~e;::frfJfl Dynar{11CS Div., Torrane-e, CA 90509-2999 

..................... .. ... .......... ..... .......... 213-517-6000 
i' Utc:on ~ieL1mn Devices, !"5i:ln Carto~. CA 94070 ......................... 4'15-591-8411 

Y,M'(~Of.i', inc., Bur!inytorJ, MA 01803 ........... ,., ................. 517-272-3000 
IvliomJrv.1nc .• Crestwood. KEN,-UCKY 40014 ........................... 502-241-8933 

t Radio Research i~st'um"nl Co .• Inc .. WalerbU!1/, CT 08704-3505 .. .. . . .. 203-753-5840 
t F:aytheon Co., Microwave I> Power Tube Div. Wa"ham, MA 02264 ..... 617-89!}-8400 
§ .siame~!s (;or'1p~.'+nef'!ts. inc., 3pec~a.\ P~t!cts o~v .. ~soijn, i\U 08330 . _ . . .. 201 "·321 -3400 

Thof'"n,sr.)n f]BI.~~~on 'rUbeS t). DS""ir:es Ci)jp., Ti'lomso"l CSF, -rotowa, NJ 075'1 : 
. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. .. . . . . . . . .. . .. . . .. .. .. .. .. .. . 201-812-9000 

Variall Associates, Electron D .. "ics Business, Palo Ano. ell. 94304 ....... 4·15-493-4000; 
6()O'E44-4636 

Vari::m ~kk:l'Owave Equip. Oiv., Varian Assocs., Inc., Santa Clara, CA 95054 
. . . . . . . . . . . . . . . . . . .. ... . . . . . . . . .. .. . . . . . . . . 405-496-6273 

tWal!, A T, Go., WarNick, R' 02AS6 ................................ 401-73!Hl740 
-rWatkins·Johnson Co .. Pair' AI~o, CA !J4ll1J4 ............................. 415-493-4141 

T!Joe!;, Wiel'liJQut !C~T, CokH:::aUlodlil, Va:u::uum Fluorescent, 
inca!1!ilel$l:!mt. etc.)-2451l - See Vol. Eli 

·('.:11:1<:lS, ~trQbe - See Lamps, Stroboscopic Source (Vol. B) 

'Ta,D"'''', nr Cllmera PiCK!.fip-;>7I)O - See 1101. B 

T~1:tes, Xoofllilf-2!roO -"See Vol,-O 

Semi·con.-juctor CirQur-, 3!p..tc:svfJi0, Rl C287e··21~)"7B 40·; ~ :'6?-3800 I 

T!:b'!$ (MH •. I, t~dicliil.\)r ,~ Pi<:k!Jp-24!40 - See l/el. B 

·l·W!)!i1os (l>.~lq. Micro'llJim'e-:1!440 - See Vob. B 
Raytheon/TAG Semiconductorn Ltd., Bur!ing~0~, ~,~~ O~803 , .... S·)'7-272··';7C ... 1 t3(05) 
Siemens C0mrooonts, Inc., Sf.l8C~aj Pmducts Div., !s!?:!if!, NJ 08830 ,. 2(""1 ·3J~1·3/i.OO 
Triac E!actronic Systems, ~nc., Gkmda!e, NY 11385 .. ...·18-4£1·1-4752 

Triggers, SCR-· See Controls, SeR (Vol. D) 

Trimmp-rs, Cllp~c~tor - See Capf.lciiOl's, Vexiable, Padders 13, Trimmers 
(VoLA) 

Trimmers, Potrmtiome',er - See rJotenliometers, Trimmer (Vol. A) 

T~immers, 5ur~a~;1:! MOIml, Gapadt'::J~'-lEj()U 
§ Spr.g .... ·aoodm"" EleR".,. •. , \""", Gm,;!"" Cillf p~, NY 111140, 516-746-·1385 

.. " •• " ..... .• ".. ...... .. ... , _ _ Ae 1io!·I)·1141 
# Engineered Assemb!ies & CnmiJonentB Corp., T oterooro, NJ 07508 ' .. '.' 201-288-4tfi7; 

800-447-5639 
§ Philips Components Discrete Prod"r.\s Div .• A North American Philips Co., Columbia, SC 

29212-3198 ........................................................... 803·772-2500 
§Trim-Tronics,lnc. Cazenovia, NY 13035 ................................ 315-655-9528 

Trib11nlerS, r;a.d~1C3Ji~.e ~'lf1vunt, r-v~e~ Ht~olnet,==r-415G 
§t eeclunan Indusl,;,,! eo'·i>" Allililill .. of ;:",em"" ~Iec'lric Co" ""Ilene .... CA 9~G35. 

714-447-23011 ••.• , ..... ' ••••• ,.,., •• , ... , .••.•.• , .... ,............ "'·2016 
CRI_ Comp<lllenlll.lnc., Roxboro Grollp, Fori 001111"'. IA 50501, 515-573-1301) 

_ ...••.•• _ .••.•... _ . _ ..•.•....• _ .... '" ......... , ••••• , .•.••• , ••. " 1\0 2031 
§ Dale Ei&el"., .. ics, i .. <:,. Tern"" lJi1!., V<l"'pe, A?. 35232·1~1!3, G112-967-71114 

____ •••••••••• 0_ •••• _ ••• _. __ •••• ,. _. _ ••••••••••••••••••••••• 11.0 2032-21133 
§ Mep""I'lIi Company. San i)iego, ell. 92121, 6i9-453-{l332 ..•.• , .. , A'2055-2@57 
§ liIurallllE.i'l! Ncrti> Ame,I"". /""., Smyrna, GA SOOBO, 404-4311-1300 • _.... A·~Hi 

Nobl" U,S.A., 'nc., Rlllllng Me~ric,~", Ii. WOOil. ml!-:;64-60~ , .. _, ... ,. A·20111 
§ \/ernilron Corp., !'~l'IS;y" (:0",,,8. Greup. 3t. Psle,.sl>u'f!, 1'1. 33743, 813-341·2181 

••• , ..... _ •••••••• 0 •••••••••••••••• , •••••• _ , ••••••• _ •••••• _ • • • • •• 110 2015 
§ Bourns, Inc. Electronic Components Sis. Riverside, CA 92507-2114 ..... 7"14-781-5500; 

800-702-2070;801-750-7200 

'-!J!les (MILj, Power & Grn!!l, P!<"III~t··244!l _. See Vol_ ,B 

T,~!J,es (;iJilL). Aeceh/irlg, .& Tube Shieids-2440 - See Vol. B 

Tubing, Ceramic-25GO - See \1'01. C 

Tubillg, Expafldable-6iJOO -- .see Vol_ C 

Tu!ling, Fibergiass-2501l .. - S,,;e Vol. C 

!!lhing, Heat Shrin"abie-.ll,lso See Caps, Fo,ms 8. Tapes, Heat 
SlninkllbBe-251.l0 - See Vol. C 

Tubing, Metai-25()O - See Vol. C 

Tubing, Paper-2501l - See Vol. C 

T~ibinfJ.. PiSistic-AI!lo See Tubing, SpllgIM!i1i-2500 - See Vol. C 

Tubing, Spaghetti-2500 - See \fol. C 

Tubing, Spiral Wrap-2500 - See Vol. C 

Tubing, Waveguide-311J50 
t Airtmn, Lillon IndustrieS; Inc. Morris Plains, NJ 07950 ... ............... 201-53!}-S500 
§ Applied Plastics Technology, Bristo\ RI 02809 .......................... 401-253-0200 
tGabriel Electronics, Scarborough, ME 04074 ............................ 207-883-5161 
§ Microwave Development Laboratories, Natick. Mil. 01760 ............... 508-655-0080 
t Milec Electronics, Pointe Claire, QUEBEC, CANADA H9R 3)(3 .......... 514-694-8666 
t Radio Research Instrument Co. Inc., Waterbury, CT 08704-3505 ........ 203-753-5640 
t Rosenberger-Micro Coax, (Formerly Micro-Coax Components, Inc.), Collegeville, PA 

19426 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 215-48!}-3700 

EEM 1991 §-Product sold througil distributors r-Producl meets MiL specs 1>-Rentals #-Value Added Reseller 



Tubing, Waveguide-3450 (Cont'd) 
§t Systron-Oonner MICroWave Div. Sylmar, CA 91342 .•........•...•••..•. 818-362-9900 
tWal~ A. T., Co., Warwick, RI 02888 ..•..•...•...•...........•............ 401-739-0740 

Tubing, Zipper-2500 - See Vol. C 

Tuners, AM/FM-1300 - See Vol. D 

Tuners, Microwave-3450 
E.P;D.lGeneral Po_r Corp., Anaheim, CA 92805-8508, 

714-520-G881;1-800-343-1813 ..................................... D'1068 
§t Johanson Manufacturing CorporatIon, Boonton, NJ 07005, 201-334-2676 

••••••••••••••••••••••••••••••••••••••••••••••••• '" ••••••••••••• A'10B0 
t Mallory Controls, Emerson Electric Canada, Woodstock, Ont., CANADA N4S 7W8, 

519-539-4891 ............................................... A'2064-2065 
t IiIcronica Technology Inc., Glen Cove, NY 11542, 5111-759-5600 .,...... A'1399 

A E G Corporation, Telefunken Semiconductors Div. Somerville, NJ 08878-1289 
...•.•...•......••.•..••..•••••.••.•..................•.........•..•... 201-231-8300 

t Eestem Microwave, Burlington, MA 01803 .............................. 617-273-4700 
EPD Electronics, Inc., Garden;!, CA 90247 .............................. 213-515-4996 

t FEI Microwave, Inc., Frequency ElectroniCS. Inc., Sunnyvale, CA 94086 .. 408-732-0880 
tFenalec Inc., Fremont. CA 94539-7474 ................................. 415-226-1216 
tMaury Microwave Corp. CUcamonga. CA 91730 ........................ 714-987-4715 
tMicrolab/FXR, Livingston, NJ 07039 .................................... 201-992-7700 
t MIcrophaSe, Norwalk, CT 06858 ........................................ 203-866-8000 
t MHec Electronics, Pointe Claire, QUEBEC, CANADA H9R 3X3 .......... 514-694-6866 

§t Penstock Engineering Labs., Penstcck, Inc., Sunnyvale, CA 94086-4018 
. . . • . . • . . . . . . . . .• . . • . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . .. 408-730-03oo;800-PENSTOCK 

t Premier Microwave, Port Chester, NY 10573 .. .. .. .. .. .. .. .. .. .. .. .. .... 914-939-8900 
Sivers IMA AS, Culver City, CA 90230 .................................. 213-306-4248 

§tSystron-Donner Microwave Div. Sylmar. CA 91342 ..................... 818-362-9900 
Teleplex,lnc., Alford Division, Wobum, MA 01801 ....................... 61.7-935-8610 

t VoHronics Corporation, E. Hanover, NJ 07936 ...... .. .. .. .. .. .. .. .. .. .. . 201-887-1517 
t Watkine-Johnson Co. Palo AHo, CA 94304 ............................. 415-493-4141 

Tuning Forks-2300 
SARONIX, Palo AHa, CA 94303, 415-856-6900 •••.•.•••••••••••••••••• A'1455 

§ Fox Electronics, Ft Myers, FL 33905 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... 813-693-0099 
t Frequency Control Products, Inc., American TIme Products Div., Deer Pk, NY 11729 

..................•...•........•.........•..•.......................... 516-243-5730 
ITT Components. ITT Corporation, Irvine, CA 92718..................... 714-727-3001 

§ Murata Manufacturing Co., Lid., Nagaoka-Kyo-Sh\ Kyoto, JAPAN 617 ..• 075-951-9111 
t Savoy Electronics, Inc., Ft Lauderdale, FL 33310 . . . . . . • . . 305-563-1333;800-359-5400 

Tweezers, Manual & Vacuum-5400 - See Vol. C 

Ultrasonic Transceivers, High Resolution, Narrow Beam-5500 - See 
Vol. B 

Ultraviolet Inspection Lighting-Also See Microscopes, Ultraviolet-
4100 - See Vol. D 

Urea Formaldehyde - See Plastic Raw Materials (Vol. C) 

Valve Position Indicators/Transmitters-5500 - See Vol. B 

Valve Positioners & Actuators-4750 
Ell systems, Polaria Indl. Entprs., OceanSide, CA 92054, 619-757-7770 

B'1260 
Inlranor, Naugatuck, CT 06770 .......................•. 203-729-8258;80G-BE-SERVO 
ITT Conollow, ITT Fluid Technology Corp., St George, SC 29477 ....... 803-563-9281 
Moore Products Co. Spring House, PA 19477 .......................... 215-646-7400 
M System Technology, Inc., Dallas, TX 75244 ........•................. 800-544-3181 
Parkar Hannifin Corp., Finer Division, Metamcr;!, OH 43540 ............. 419-644-4311 
Parkar Hannifin Corp., Fluidpower Pump Division, Ostego, MI 49078-1495 

....................................................................... 616-694-9411 
Parker Hannlfin Corp. Hydraulic Valve Division, Elyrie, OH 44035 ..•.... 216-366-5100 
Parker Hannifin Corp., Rotary Actuator Division, Wadsworth, OH 4428Hl450 . 

. . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .. 216-336-3511 
Parker Hannifin Corp., Schrader Bellows DiviSion, Akron, OH 44309-0631 

Rotork Controls, Inc., Rochester, NY 14624 ............................ . 
Schenck Pegasus Corp. Troy, MI 4B083 .............................. .. 
Transmagnetics, Farmingdale, NY 11735 .............................. . 

Valves, Solenoid-4550 - See Vol. B 

Valves, Vacuum-4100 - See Vol. D 

Varactors - See Diodes, Varactor (Vol. A) 

Varistors - See Resistors, VoHage Sensitive (Vol. A) 

VCXO - See Oscillators, Voltage Controlled Crystal 

216-375-5202 
716-328-1550 
313-689-9000 
516-2.93-3100 

VHF Equipment - See Generators (Vol. D), Receivers (Vol. D), etc. 

Vibration Surveys - See Services, Vibration Surveys (Vol. D) 

Vibration Test Systems - See Testers, Vibration (Vol. D) 

Vibrators-4050 - See Vol. D 

Video Components & Equipment - See Specific Component: 
Amplifiers (Vol. D), C~eras (Vol. D), Networks (Vol. D), etc. 

Video Unks, Fiber Optic-2475 - See Vol. B 

Viewers (MIL)~2440 - See Vol. B 

PRODUCT INDEX & DIRECTORY 
Viewing Hoods, Cathode Ray Tube-2975 - See Vol; D 

Vinyl Compounds - See Plastic Raw Materials (Vol. C) 

Vises-5400 - See Vol. C 

Visual Micro Inspection Systems-2900 - See Vol. D 

VLF Equipment - See Receivers (Vol. 0), Transmitters (Vol. D), etc. 

VME Bus Cards-2025 - See Vol. D 

Voice Recognition 'Equipment - See Recognition Equipmen~ Speech 
(Vol. D) 

Voltage Selector - See Adaptors, US to European Power (Vol. C) 

Voltage Sources-4000 - See Vol. D 

Voltmeter, Electrostatic-2900 - See Vol. D 

VXlbus Cards - See Instruments, Test & Measuring, VXlbus 
Compatible (Vol. D) 

VXlbus Enclosures-1400 - See Vol. C 

VXlbus Modular Test Systems-2900 - See Vol. D 

Wafer Fabrication, Semiconductor - See Semiconductor Wafer 
Fabrication (Vol. D) 

Wan Plates - See Boxes, Junction, Outlet & Wan Plates (Vol. C) 

Warning Systems, Lightning-4300 - See Vol. B 

Warning Systems (MIL)-2440 - See Vol. B 

Washers, Lock-2500 - See Vol. C 

Washers, Plain-2500 - See Vol. C 

Washers, Shoulder-2500 - See Vol. C 

Waveguide-Coax Adapters-3450 
§t Adams-Russell, Inc., Div. 01 M/ A COM, INC., Amesbury, MA 01913 .•..•. 508-388-5210 

t Alrtron, Litton Industries, Inc. MorrIs Plains, NJ 07950 ....•..•. ,......... 201-539-5500 
Andrew Corp. Orland Pk, IL 60462 •..•....•.............•.•..........•. 800-255-1479 

t Applied Plastics Technology, Bristo~ RI 02809 ........•.........•.....•. 401-253-0200 
# BEC 1nc./CertHied Calibration Labs, Horsham, PA 19044 .•.. . . ..•..•..•. 800-523-3808 
t Dielectric Communications, General Signa~ Raymond, ME 04071 .•.•.•.. 207-655-4555; 

80G-341-9678 
tEastern Microwave, Burlington, MA 01803 .............................. 617-273-4700 
tGamma-f Corp., Electromagnetic Sciences, Inc., Torrance, CA 90505 ..•. 213-539-6704 
§ Hewlett-Packard Co., CUpertino, CA 95014 .........•.....•..•...•.....•. 800-752-0900 

Intemational Telecommunicalions Components, Inc., Deer Park, NY 11729 
........•.........•...•... , ............... ~............................ 516-243-1444 

leclronic Research Labs., Inc., Camden, NJ 06104 .•... . . . . . . . . • . . . . . . .. 809-541-4200 
tloral Microwave Nard;!, Hauppauge, NY 11788 ......................... 516-231-1700 
tMaury Microwave Corp., Cucamonga, CA 91730 ........................ 714-987-4715 
t Microlab/FXR, Livingston, NJ 07039 ..•.........•.••.....•........•...•. 201-992-7700 
tMicro Mode Prods., EI Cajon, CA 92020 ................................. 619-449-3844 
§ Microweve Development Laboratories, Nalick, MA 01760 •.... :......... 508-655-0060 
§Mldwest Microwave, Saline, MI48176-9569 .............. 313-429-4n3;B00-521-4410 
t Mitec Electronics, Pointe Claire, QUEBEC, CANADA H9R 3X3 .•........ 514-894-6666 
§ Penstock Engineering Labs., Penstock, Inc., Sunnyvale, CA 94086-4018 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . .• 408-73G-03OO;8OO-PENSTOCK 
t Premier Microwave, Port Chester, NY 10573 . . ..... .... .... .. .. ... .. .... 914-939-8900 
t Pro Com Technology Inc. Farmingdale, NY 11735 .. .. ... 516-293-4443;800-762-3785 
t Radio Research Instrument Co., Inc., Waterbury, CT 06704-3506 . .. . .•.. 203-753-5840 

Reeve Electronics, Mellish E. Murray, Chicago, IL 60612 ................ 312-670-0150 
Sivers IMA AB, CUlver City, CA 90230 ............•........•......•..... 213-306-4248 

§t Sysiron-Donner Microwave Div. Sylmar, CA 91342 ..................... 818-362-9900 
§tTelephonics Corporation/PRO Instruments, Huntington, NY 11743· 

.................................................................. 516-549-6415/6428 
Teleplex,lnc., AHord Division, Woburn, MA 01801 ....................... 617-935-8610 

1> U.s. Instrument Rentals, Inc., AT&T Capital Corp., D/FW Airport, TX 75261 
....................................................................... 800-874-7123 

tUTE Microwave, Asbury Park, NJ On12 ................................ 908-922-1009 

Wavegliides-3450 
t Airtrbn, Litton Industries, Inc., Morris Plains, NJ 07950 ......•.........•.. 201-539-5500 
. Andrew Corp., Orland Pk.IL 60462 ..................................... 800-255-1479 
tArk Elctrns. CoIp., Southampton, PA 18986 ............................. 215-322-6510 
t Dielectric Communications, General Signa~ Raymond, ME 04071 •...•..• 207-655-4555; 

800-341-9678 
t Eastern Microwave, Burlington, MA 01803 .............................. 617-273-4700 

Flann Microwave Inc., Cambridge, MA 02139 ....•...•..•.•.....••..•. 1-800-937-3772 
t Gabriel Electronics, Scarborough, ME 04074 ............................ 207-893-5161 
t Gamma-I Corp. ElectromagnetiC Sciences, Inc., Torrance, CA 90505 .... 213-539-6704 
tW.L Gore & Assocs., Newark, DE 19714 ................................ 302-736-4880 
§ Hewlett-Packard Co., Cupertino, CA 95014 ....•..•...........•.........• 800-752-0900 

Internalional Telecommunications Components, Inc., Deer Park, NY 11729 
........................................ : .............................. 516-243-1444 

t Lectro Magnetics, Inc., Los Angeles, CA 90016 ...••. 213-87G-9383;USA 800-969-9383 
Lectronic Research Labs., Inc., Camden,NJ 06104 ..•.•..........•...... 609-541-4200 
Lindgren RF Enclosures, Inc., Glendale Hgts., IL 80139.................. 108-307-7200 
Litton Electron Devices, San Cartos, CA 94070 ......................... 415-591-8411 

t Maury Microwave Corp., CUcamonga. CA 91730 ........................ 714-987-4715 

§-Procluct sold through distributors t-Procluct meets MIL specs <I>-Rentals #-Value Added Reseller EEM 1991 



PRODUCT INDEX & DIRECTORY 
§Microwave Development Laboratories, Natick. MA 01760 ......••....... 506-655-0060 
t Mitec Electronics. Pointe Claire. QUEBEC, CANADA H9R 3X3 ......••.. 514-694-6666 
t Premier Microwave. Port Chesler, NY 10573 . . . . . . . . . . . . . . . . . . . . . . . . . . .. 914-939-8900 
t Pro Com Technology Inc.. Farmingdale. NY 11735 . . . . . .. 516-293-4443;800-762-3785 
t Radio Resaarch Instrument Co. Inc.. Waterbury, CT 06704-3506 . . . . . . .. 203-753-5840 

Reeve Electronics. Mellish E. Murray, Chioago,lL 60612 ................ 312-670-0150 
t Rosenberger-Micro Coax. (Formerly Micro-Coax Components, Inc.), Collegeville. PA 

i 9426 .. . . . . . . .. . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. "15-486-~7oo 

tSivers IMA AS, Culver City, CA 90230 .................................. 213-306-4248 
§t Systron-Oonner Microwave Div, Sylmar, CA 91342 ....... 816-362-9900 
§tTelephonics CorporationlPRO Instruments, Huntington, NY 11743 

................................................................. 516-549-6415/6428 
Tucker Electronics. Dallas. TX 75355-1419 .............. 214-346-8800;800-527-4642 

Waveguides (MIL)-2440 - See Vol. B 

Wave Soldering Equipment - See Soldering Equip, Printed Circuit 
(Vol. C) 

Wave Traps - See Filters, Antenna (Vol. A), Filters, Microwave (Vol. Al, 
etc. 

Welding Equipment & Accessories (Exci. Equipment for 
Semiconductor Devices)-5400 - See Vol_ C 

Welding Machines, Laser-4100 - See Vol. 0 

White Noise Generator Modules - See Generators, While Noise (Vol. ), 
Diodes, Noise 

White Printers-4200 - See Vol. C 

Windows, Sapphire-2500 - See Vol. C 

Windows, Shielded - See Shields, RF (Vol. C) 

Wire & Cable Ties-2500 - See Vol. C 

Wire, Airframe-2440 - See Vol. fJ 

Wire, Antenna (All Types)-SOOO - See Vol. C 

Wire, Bare, Copper-SOOO - See Vol. C 

Wire, Bare, Nickel-SOOO - See Vol. C 

Wire, Bare, Nickel-Chrome-SOOO - See Vol. C 

Wire, Bonding-6000 - See 1101. C 

Wire, Braid (Excluding Shielding)-6I)(lO - See Vol. C 

Wire, Braid (Shielding) - See Braid, Cable (Vol. C) 

Wire, Ceramic Insulated-SOUO - See lioL C 

Wire, Clad (All Types)-6000 - See Vol. (; 

Wire Cutting &Strippil1g- See Services, Wire Cutting & Stripping 
··(Vol.D) 

Wire, Ename! Insulated - See \l\fire, Hookup (All Types) (Voi. C) 

Wire, Fiberglass insulated - See Wire, Glass !nsulated (Vol. C) 

Wire, Flame Retardant-6000 - See Vol.. C 

Wire, Flat Strip-SOOO - See Vol. C 

Wire, Glass Insulated-SOOO - See Vol. C 

Wire, Gold-2500 - See Vol. C 

Wire, Guy-SOOO - See Vol. C 

Wire, Heater - See Cable, Heater (Vol. C) 

Wire, High Temperature (Over 125°C)-6000 - See Vol. C 

Wire, High Voltage (1000 Volts & Over)-6000 - See 1101. C 

Wire, Hookup (All Types)-SOOO - See Vol. C 

Wire, Irradiated-SOOa - See '101. C 

Wire, lead-in & Ground-SOOO - See Vot. C 

Wire, Utz-SOOO - See Vol. C 

Wire, Magnet-6000 - See 1101. C 

Wire Markers (All Types)-Also See Strips Marker 8. Fanning-SOOO -
See Vol. C 

Wire, Muiticonductor - See Cable, Mulliconductor (Vol. C) 

Wire Nuts-2500 - See Vol. C 

Wire, 'Plastic Insulated - See Wire, Hookup (All Types) (Vol. C) 

Yokes, Deflection, Oscilloscope-1800 

Wire, Plated (All Types)-SOOO - See Vol. C 

Wire, Radiation Resistant-SOOO - See Vol. C 

Wire, Resistance-SOOO - See Vol. C 

Wire, Semiconductor Lead-SOOD - See Vol. C 

Wire, Shil!ldl!d-600n - Sf''!' 1/(11. C 

Wire Shielding-Also See Braid, Cable-4525 - See Vol. C 

Wire, Stainless Steel-SOOO - See Vol. C 

Wire, Strain Gauge-SOOO - See Vol. C 

Wire Connectors-2100 - See Vol. C 

Wire Strippers, Automatic-4100 - See Vol. D 

Wire Strippers, Chemical - See Chemicals, Wire Stripping (Vol. C) 

Wire Strippers, Manual-5400 - See Vol. C 
Wire Strippers, Thermal-5400 - See Vol. C 
Wire, Test Lead-SOOa - See Val. C 

Wire, TFE Insulated-SOOO - See Vol. C 

Wire, Thermocoupie-6000 - See Vol. C 

Wire, Transmission - See Cable, Transmission Une (Vol. C) 

Wire, Twisted Pair - See Cable, Twisted Pair (Vol. C) 

Wire (MIL)-2440 - See Vol. B 

Wire Twisters, Automatic-5400 - See Vol. C 

Wire Twisters, Manual-MOO - See Vol. C 

Wire Ways-SOOa - See Val. C 

Wirewrapping Services - See Services, Wirewrapping (Vol. D) 

Wiring Panels & Boards, Computer - See Boards, Programming 
(Vol. C) 

Word Processors. Shared logic Systems-2025 - See Vol. 0 

Word Processors, Standalone Systems-2025 - See Vol. D 

Work Positioners, Circuit Board I. Chassis - See Holders, Circuit 
Board (VoL D), Jigs (Vol. D) 

Work Room, Shielded-1400 - See Vol. C 

Work Stations, Computer-2000 - See Vol. D 

Work Stations, Laminar Flow-4100 - See Vol. D 

Work Stations, 3-D Video Microscope-4100 - See Vol. D 

Work Stations/Decks, Data Entry-1400 - See Vol. C 
Wrenches-MOO - See Vol. C 

X-rIiY Detector ""'rays {For Industrial inspections)-4100 - See 
Vol. D 

X-ray Imaging System-4100- See-lIo1;"'" 
X,"ray Inspection Equipment-41aO - See Vol. D 
X-V Axis Ta;b!es - See Tables, X-V (Vol. 0) 

X-V-! Systems, Programmable-2550 - See Vol. D 

Vokes, Deflection, CRT-1800 
C 8. C Jetronic, Inc., Princeton, NJ 08540, 1I09-92HI540 .••••••.••••.•• A-2188 
APX-Arstan Products, Hicksville, NY 11801 ............................. 516-433-1313 

t CELCO, Mahwah, NJ 07430 ............................................ 201-327-1123 
MuHi Produc1s International, Weal Paterson, NJ 07424 .................. 201-890-1344 

§ Murata Manufacturing Co., Lid, Nagaoka-Kyo-Shi, Kyoto, JAPAN 617 ... 075-951-9111 
t Penn-Tran Corp.,sub. of Spectrum Elctms.lnc. Wingate. PA 16880 ..... 814-355-1521 

Philips Components Discrete Produc1s Division, A North American Philips Company, 
Riviera Beach, FL 33404 ............................................. 407-881-3200 

Philips Components Discrete P,odUL1s Di •• A North American Philips Co., Saugertias. 
NY 12477 ............................................................ 914-246-2811 

Philips Components Discrete Produc1s Div. A North American Philips Co., Professional 
Components Grp, Slatersville. RI 02876 .............................. 401-762-3800 

Philips ECG, North American Philips Co., Wiltiamsport, PA 17701 ...•... 717-323-4891 
Shokai Far East LId, Peeksl<il~ NY 10566 ............................... 914-736-3500 
Sir.oTECH, Technology Communications Group, Inc, Weal Linn, OR 97088 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 503-638-1000 

Yokes. Deflection, Oscilloscope-1800 
c & C JeIronlc, Inc., Princeton, NJ 08540, 609-921-11540 ••..•••••••..•• Ae2188 

tCELCO, Mahwah, NJ 07430 ............................................ 201-327-1123 
t Penn-Tran Corp,Sub. 01 Spectrum Elctms. Inc., Wingate, PA 16880 ..... 814-355-1521 

Shokai Far East Lid. Peeksl<il~ NY 10566 ............................... 914-736-3500 

Yokes, Deflection, Radar PPI-1800 
fCELCO, Mahwah, NJ 07430 ............................................ 201-327-1123 

Yokes, Deflection, TV Camera-1800 
tCELCO, Mahwah, NJ 07430 ............................................ 201-327-1123 

Zener Diodes - See Diodes, Zener 

Zone Boxes, Thermocouple - See Thermocouples, Elements & 
Accessories (Vol. B) 

• EEM 1991 §-Product sold through distributors t-Product meets MIL specs <I>-Rentals II-Value Added Reseller 



SUPER TIME SAVER! 

Do you work with ICs? Do you have trouble finding the 
IC you need? Are you sick and tired of sifting through 
dozens of manufacturers' data books? Do you have 

trouble comparing one set of specs to another? Are you sick 
and tired of wasting time? 

Do we have good news for you! Get your hands on the latest 
annual copy of the IC Master. The Master will save you both 
time and money. Here's how. 

The Master lists every single IC you can buy. Better yet, the 
Master lists ICs by function. You know what you want to do. 
The Master tells you who makes what for what you want to do. 

There's more! The Master lists every known alternate source to 
every integrated circuit. If somebody makes a substitute for an 
IC, the Master tells you. And fast! 

Want to find a custom or semicustom IC? The Master tells you 
who the manufacturers are, what their capabilities are, and 
what design tools you need. 

Looking for a distributor or a local sales office? The Master 
tells you where they are. Got a technical problem? The Master 

tells you who to call. Can't figure out a part number? The 
Master tells you how the part number systems work. 

There's more! The Master has a section on microprocessor 
development tools with complete performance parameters. 
There's another section on programmable logic devices giving 
you everything from output configuration to PLD development 
systems. 

Want to know if there's an application note available on a 
given part? The Master tells you! 

If your question has anything to do with integrated circuits, you 
need the IC Master. Subscribe now by calling (516) 227-1314. 
Ask for Marie Botta. Tell Marie you need the Master now. 

If you prefer, write to Marie, Hearst Business 
Communications, 645 Stewart Ave., Garden City, NY 11530. 
She'll mail you the IC Master subscription form right away. 

And, if you tell her you saw it in the 1991/92 EEM, she'll take 
$10 off the subscription price! 

Ie MASTER 



Ambient reference: Refers to the tem
perature of the still air surrounding 
the power supply 

Case reference: One of the specs that 
make up the nominal rating. The tem
perature of the case with the tempera
ture of the surrounding still air at a 
stated temperature (usually 25°C). 

Crowbar circuit: Protects the load. A 
protective circuit that applies a short 
circuit across the output immediately 
upon overload. (See overvoltage). 

NO DERATING OVER fULL 
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Fig. 1. Power output derating can be re
ferred to ambient or case. 

Derating: The degree output is reduced 
as temperature increases. Usually ref
erenced to ambient case temperature 
and shown on a graph. 

Efficiency: Ratio of the output power to 
the required input power. Usually ex
pressed as a percentage given nominal 
environmental temperature. 

EMI/RFI: Interference electronic cir
cuitry caused by energy from electro
mechanical or radio frequency power 
supplies. 

Foldback: Built-in protective circuits 
that automatically reduce the output 
voltage and! or current to very low lev
els in the event of an overload. 

"".N.Q~~'~RY> ..... 
POlNER'SQPPLIE'S 

Holdover (Holdup): The interval that 
rated output will continue after input 
ceases. Usually milliseconds. 

Input reflected current: The peak-to
peak alternating current generated by 
switching transients in DC/DC convert
ers. Should not exceed 1 %. 

Inrush current limiting: Built-in cir
cuits that monitor high currents 
through the rectifiers to the capacitors 
at turn ON. Circuit is usually inhibited 
as capacitors attain full charge. 

Nominal rating: The spec value of the 
supply at stated conditions of input, 
output, and temperatl1re. 

Overshoot: A transient voltage change 
occurring during turn ON or OFF or 
during an abrupt load change. 

Overvoltage (Overload) protection: 
Built-in circuits that protect the load 
or the supply by shutting it down or 
providing foldback. 

Recovery: The time interval between 
the termination of an overload and 
restoration to normal operations. 
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Fig. 2. Current foldback limiting self
resets with removal of fault. 

Response: The time interval between a 
stated step change in input voltage or 
load current and return of output to 
normal operating conditions. 
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Fig. 3. Current limiting restrictions output 
current to a valve somewhat greater than 
full rated output; it resets when fault is 
removed. 

Sensing: Regulation techniques that 
monitor output voltage and/or current. 
Local sensing refers to the output ter
minals. Remote sensing allows a feed
back from thil load circuit to the power-
supply. 

Soft start: Allows the supply to start 
from zero current and!or voltage over 
a stated period of time during start up 
to prevent voltage overshoots and cur
rent imbalances. 

Switchers: Power supplies using 
switching techniques to achieve high 
efficiency regulation. These techniques 
can have attendant EMI/RFI problems. 

Tracking: The maintaining of fixed ra
tios between multiple outlets despite 
variations in line, load or temperature. 
Particularly important in supplies with 
symetrical (+) ( -) outputs. 

Transient protection: Circuitry de
signed to protect the supply from high 
amplitude line transients. Generally ex
pressed in terms of peak voltage and 
maximum transient time duration. 



MIL-W-5088 
National 

Underwriters 
American 500 

Copper Aluminum 
Electrical 

Laboratory 
Insurance c miis/A 

Size, Single- Wire- Single- Wire- Code Association 
AWG wire bundled wire bundled 

60°C BO°C 

30 .. . .. . .. . .. . . .. 0.2 0.4 ... 0.20 
28 .. . .. . ... .. . .. . 0.4 0.6 . .. 0.32 
26 .. . ... .. . .. . .. . 0.6 1.0 . .. 0.51 
24 .. . .. . .. . .. . .. . 1.0 1.6 ... 0.81 
22 9 5 .. . ... .. . 1.6 2.5 . .. 1.28 

20 11 7.5 .. . ... . .. 2.5 4.0 3 2.04 
18 16 10 .. . ... 6 4.0 6.0 5 3.24 
16 22 13 .. . ... 10 6.0 10.0 7 5.16 
14 32 17 .. . ... 20 10.0 16.0 15 8.22 
12 41 23 .. . ... 30 16.0 26.0 20 13.05 

10 55 33 .. . .. . 35 . .. ... 25 20.8 
8 73 46 58 36 50 .. . ... 35 33.0 
6 101 60 86 51 70 .. . ... 50 52.6 
4 135 80 108 64 90 .. . ... 70 83.4 
2 181 100 149 82 125 ... . .. 90 132.8 

1 211 125 177 105 150 ... . .. 100 167.5 
0 245 150 204 125 200 .. . ... 125 212.0 , 

00 283 175 237 146 225 .. . ... 150 266.0 
000 328 200 .. . .. . 275 . .. ... 175 336.0 

0000 380 225 .. . .. . 325 .. . ... 225 424.0 



Mi'N IG LOSSAFlY 

"_SlSTOR' COLD .. <CODES 

EIA/MIL Resistor Color Codes 

Tolerance 

Multiplier 

Second digit 

First digit 

Color code for general-purpose industrial resistors 

L.....-.-...Illllilli 
Wide first band and blue 
fifth band denotes fiame-lWide first band denotes 

wirewound resistor '--_____ -' proof wirewound resistor 

Color code for general-purpose wirewound resistors 

Significant Example: 
Color digit Multiplier Tolerance 

Black 0 1 
Brown 1 10 ±1% 
Red 2 100 ± 2% 
Orange 3 1000 ± 3% 
Yellow 4 10,000 ± 4% 
Green 5 100,000 
Blue 6 1,000,000 Yellow(4) 
Violet 7 10,000,000 
Gray 8 Violet(7) 

White 9 Red(OO) Gold(±5%) =4700!l ±5% 
Gold 0.1 ± 5% 
Silver 0.01 ±10% 
No color ±20% 



MATERIALS/HANDLING 

Catalyst: A substance which changes 
the rate of chemical reaction. Very 
small quantities can cause fast change. 

Conformal coating Sprayed or dipped. 
A thin conformal jacket which protects 
an assembly from moisture or other de
grading environments. 

Curing agent: See catalyst. 

Hardener: See catalyst. 

Hermetic: A permanent gas-tight seal. 

RTV: Room Temperature Vulcanizing. 
Associated with silicone rubber sealants 
which vulcanize at room temperature. 

Thermoplastic: Plastic materials which 
can be made to flow repeatedly with the 
application of heat. 

Thermosetting: Plastics which once 
cured cannot be made to flow again. 

Thixotropy: The property of a coating 
compound which has low viscosity 
when agitated, but which thickens 
when the agitation ceases. 

Viscosity: Measured in units of poise or 
centipoise. The property of a liquid 
which resists internal flow. Low vis
cosity equates with thin and vice-versa. 

PROCESSING 

Casting: Parts or assemblies are placed 
in a mold. Encapsulating material is 
added and cured. Part is then removed 
from the mold. 

Dip coating: Part or assembly is dipped 
into the encapsulating material. Final 
thickness is determined by number of 
dips, viscosity, rate of withdrawal, and 
temperature. 

Embedding: Wherein an encapsulant 
substantially fills all voids in and about 
an assembly. 

Impregnation: A process of encapsula
tion involving evacuating all air and 
then allowing the encapsulating mate
rial to flow in and fill all voids. 

Molding: Similar to casting except this 
process usually implies multicavity 
.molds and costly machines. 

Potting: Wherein the part or allsembly 
is immersed in an encapsulating mate
rial contained in a shell which becomes 
a permanent outer surface after curing. 

DIELECTRIC 

Arc resistance: An encapsulant's re
sistance to the formation of a cond·uc
tive path or track. Measured in time. 

Breakdown voltage: The voltage at 
which an encapsulant fails electrically. 

Capacitance: The property of conduc
tors and dielectrics which allows the 
storage of an electrical charge when 
the voltage is applieq. 

Corona: A luminous discharge of elec
tricity due to air ionization when a cer-

tain voltage is reached. Can be internal 
or external. The formation of ozone can 
cause rapid deterioration of certain 
materials. 

Dielectric: Insulator (Nonconductor.) 

Dielectric constant: The property of a 
material that determines its ability to 
store electrostatic energy. 

Dielectric strength: The ratio of di
electric breakdown to the thickness of 
insulating material. 

Dissipation factor: The ratio of a 
dielectric material's energy losses. 

Flashover: Point at which an electric 
discharge occurs around an edge or 
across a surface. Can result in a carbon 
track and permanent degradation. 

Insulation resistance: (IR) An insulat
ing material's total DC leakage. 

Surface resistivity: The resistance of 
the surface of an insulating material 
to the flow of direct current. 

Voltage endurance: Sometimes called 
corona resistance. The ability of a ma
terial to withstand the application of 
sustained high voltage. 

Volume resistivity: The resistance of a 
material to direct current flow as a 
measure of volume. Expressed as ohm
centimeters. 
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and Sales 

Offices Directory 
Each manufacturer is listed alphabetically with complete address and 
telephone number of main offices. The names of those with data pages 
in this edition of EEM are shown in boldface 

Many manufacturers also show FAX, TWX and Telex numbers, 
FSC (Federal Supply Code), other pertinent company data, their sales 
and/ or local distributor offices and phones. The page numbers of their 
data pages in this edition are shown in all volumes. 

-& AAK CORPORATION 

FAX: 508-373-8881 
AAK CORP, 747 River St. Haverhill, MA 01832, Tel: 508-

373-3769,800-866-2225, TELEX: 04 26 3109-1; FSC No.: 
04 26 3109-1; Err¢: 20; SIs. Mgr: Marie Credit 
.. . . .. . . ..... . . . . . . . . . .. . .. . ...... . .... .. .. 001507-1510 

Local SatSs Offices & Reps 
-eA-tos Angeles. Power Partners ... -.';; o;';-~06OO' 
IN Indianapolis, Loren G.-. Assocs. .... 317-293-9627 
MN Minneapolis. Hal-Lite SIs. ............. 612-86HI051 
OH Cleveland. TIby Co. ................... 216-371-5335 
PA Cheftenham. Stein Instr. Cofp. ........ 215-379-1990 

AALPHA PRECISION, Pacific Resistor Co., 18300 
Oxnard Sl. Tarzana. CA 91356, Tel: 818-345-78", FAX: 
818-345-1507; FSC No.: 06416; Sis. Mgr: Douglas 
Trewhitt ........................................ A·1837. 

Local Sales Offices & Reps 
CA San Jose, Comtech Mktg. . . . . . • . . . . . • . 408-294-5448 

Local Distributors 
CA San Jose. Comtech Mktg. . . . . . • . . . . . .. 408-294-5448 

A & 0 ELEC. INSTRS., 73.()7 88th Sl. Glendale, NY 11385, 
Tel: 718-275-6516, FAX: 718-275-6516; FSC No.: 01914; 
EmpL: 7 

A & J MANUFACTURING CO., 14131 FrankUn Ave., 
Tustin, CA 92680, Tel: 714-544-9570, FAX: 114-544-4215; 
FSC No.: 06060; Empl.: 70; Sis. MgT: Wayne L Seeley 

AAVID ENGINEERING, INC., One Kool Path, P.O .. Box 
400, Laconia. NH 03247-0400, Tel: 6(J3:.528-3400, TWX: 
51()'298-1127, FAX: 603-528-1478; FSC No.: 30161; 
EmpL: 450; SIs. Mgr: Charles Nelson; Dist. Mgr: Devid 
Mendel .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... C·1804 

Local Sales Offices & Reps 
AL Hunlsvllle. Cartwright & Bean. Inc. .... 
J>Z. Phoenix. Jarko Assocs. loc. ..••.. ." ...• 
CA Brea. Masco EIcIms. ................ .. 
CA Santa Clara. WestRep .............. .. 
CO Broomfield. SummftWest Mktg. •......• 
R. Apopka. Cartwright & Bean, Inc ..•.•..• 
FL DeerfIeld Bch.. Cartwright & Bean. Inc. 

205-83()'1540 
602-243-4387 
714-529-0888 
408-988-8133 
303-460-9600 
407-889-9100 

305-429-3400 

GA Norcross, Cartwright & Been. Inc. ..... 404-368-0160 
R. Itasca. Beta Technlg. SIs.. Inc. ........• 708-25()'9586 
IN CerrneI. Kahser Sis. Inc.. .............. 317-844-9353 
IA Des Moines. S P S Assocs. ........... 515-225-0607 
KS Olathe. S P S Assocs. ................ 913-764-4460 
LA Covington. Cartwright & Been. Inc ..... 504-892-1780 
MD Hunt Valley, Marktron, Inc. ............ 301~8-1111 
MD Rockville, Marktron.lnc. ............... 301-251-8990 
MA Mills. Selmark Assocs.. Inc. ........... 508-376-2914 
MI Ann Arbor, Kahser Sis. Inc. .....•.....• 313-769-0131 
MN Brainerd. Mitchell Johnson ............ 218-829-8180 
MS Jackson, Cartwright & Been. Inc. ...... 601-981-1170 
MD Earth City, S P S Assocs. ............. 314-291-0520 
NE Panama. S P S Assocs. ............... 913-764-4460 
NJ B!ltkeley Hgts.. Cambrldge-Allen & Assocs. 

... ~ .... ~ .. ,,_., _.~. __ .. _~_~~. 908-484-0203 
NJ Medford, Jack McCoy, Inc. ......•..... 809-953-0nO 
NM AIluquerque, Ron-Tek,Inc. ........... 505-299-4124 
NY EndweI~ Reagen/COmpar Binghamton 

......................... 607-754-2171,607-754-8946 
NY Fairport. Reagan/Compar Corp. ...... 718-271-2230 
NY New Hartford. Reagan/COmpar Syracuse/Utica 

......................... 315-732-3n5,315-735-9831 
NC Charlotte. Cartwright & Been. Inc. •.•.. 704-536-0303 
NC Raleigh, Cartwright & Bean. Inc. ....... 919-876-4130 
OH Cincinnati Kehsar Sis. Inc. ••••......•. 513-922-3133 
OH Columbus. Kehser Sis. Inc. ......•..•• 614-252-4009 
OH Mentor, Kehser Sis. Inc. ............... 216-946-7659 
OR Portland, S P S Elctms. ............... 503-297-6919 
PA Exton, Jack McCoy, Inc. ..•........... 215-363.()350 
TN Knoxville, Cartwright & Bean. Inc. .... '. 615-693-7450 
TN Memphis. Cartwright & Bean. Inc. ..... 901-362-1345 
TX Austin. Mi~Rep Aseocs.. Inc. .......... 512-348-1331 
TX Houston. Mi~Rep Assocs..Inc. ........ 713-444-2557 
TX Richardson. Mi~Rep Assocs.. Inc. ..... 214-644-6731 
lIT Saft Lake City, Butterworth MkIg. .. .... 801-969-5566 
WA Snohomish. S P S EIctms. ............ 206-794-0154 
WI Milwaukee, Beta Technlg. Sis.. Inc. .... 414-543-6609 
PR Guaynabo. ISLA canbe Electro SIs. . .. 809-720-4430 
Can Markham, ant. Avotrenlcs, Ltd. ....... 416-475-2024 
Can Ottawa. ant. Avotrenlcs, Ltd........... 613-233-5527 
Can Pointe Claire. Que.. Avotronics, Ltd. ... 514-697-2135 

Local Distributors 
AL Hunlsville, Century Fasteners Corp. ... 205-883-5344 
AL Hunlsvllle, Hemmond Elctms. Inc. ., . . . 205-83<>-4764 
J>Z. Phoenix. Aero-Spece Southwest Inc. .. 602-582-2779 
J>Z. Tempe. Acacia/Deanco .............. 602-894-2874 
J>Z. Tempe, D C EIctms. Supp. ............ 602-438-1234 
AR Ft Smith. Carlton-Bates Co., Inc. ...... 501-648-8201 
AR Little Rock. CerIton-Bates Co. Inc. . • . .. 501-582-9100 
AR Pine Bluff, Carlton-Bates Co. Inc. ...... 501-535-1355 
AR Springdale, CerIton-Bates Co. Inc...... 501-756-5012 
CA Fountain Valley, Comps. Can Inc. .•. .. 714-979-0433 
CA Fullerton. Pyramid Elctms. ............ 213-691-0561 

CA Gardan Grove, Allied EIctms. ......... 714-554-0731 
CA Hayward, Allied EIcIms. ............... 415-487-5250 
CA Irvine. Acacla/Deanco ................ 714-66lHlB34 
CA MIn. View, Energy Sis. Inc. ............ 415-969-0800 
CA Rancho Cordova. Acacia/Deanco .... 918-838-1861 
CA San Diego. Acacie/Deanco ........... 619-585-4385 
CA San Diego. Sigma EIctms. ............ 619-565-2000 
CA San Jose. Allied Elctms. .............. 408-727-1690 
CA San Jose. Future EIcIms. Inc. ......... 408-435-9100 
CA Santa Clara. Comps. Can . . . . . . . . . . . . . 408-989-3751 
CA Santa Clara. D C EIctms. Supp. ..•.•.• 408-980-1199 
CA Santa Clare. Pyramid Elclms. ......... 408-727-9810 
CA Santa MoniCa. Mester Distrs........... 213-452-1229 
CA !lunnyvale, Acacie/Deanco ........... 408-745-7200 
CA Tustin. Added Value EIcIm ........... 714-259-8256 
CO Englewood. N E P EIctms. Inc. ........ 303-799-9898 
CO Lakewood, Acacia/Deanco •.•..•...•• 303-232-2882 
CO Weslminstar, Future EIctms. Inc. ...... 303-65().0123 
CT Dalbury, Future Elctms. Inc........... 203-743-9594 
CT Wallingford, Cronin EIctms., Inc. .•.. . .. 800-982-4449 
FL Clearwstar, EIc1m Precepta 01 R. ..... 813-53().9781 
FL CIearw_, Future Elctms. Inc. .. .. .... 813-441-4nl 
FL Ft Lauderdale. Allied EIctms. .......•. 305-488-0500 
FL Ft Lauderdale. Hanvnond EIctms. Inc. 

....................................... 305-973-7103 
FL Lake Mary, Elc1m/Fasteners ......... 407-321-4000 
R. Largo, Bellinds. ...................... 813-541-4434 
FL Orlando, Hammond EIctms. Inc. • . . . • . . 407-849-6080 
FL Tempe. Century F--.s Corp....... 813-888-5nO 
GA Decab.", Allied EIctms. .•.• • . . . . . . . . . .. 404-3n-3555 
GA Norcross, AUanta Hardware Special. •. 404-449-3000 
GA Norcross, Future EIcIms.Inc. ......... 404-441-7675 
GA Norcross, Hanvnond Elctms.1nc. ..... 404-449-1996 
IL Chicego, N E P EIctms. Inc. ........... 708-625-8400 
IL Elgin. Allied Elctms. ..... .. ... .. .. .. ... 312-697~ 
IL lisle. Comps. Inc. ..................... 708-852-n07 
L Rosemont. Advent EIctms. Inc. . .. .. ... 708-297~ 
R. Schaumburg. Future Elctms.lnc. ...... 312-882-1255 
IN Indianapolis, Bellinds. ................ 317-834-8202 
IN Indianapolis. Belllnds.;JH Div. ......... 317-299-5487 
IN Indianapolis, Mar Elctms. Inc. ......... 317-833-8699 
IA Cedar Rapids, Advent EIctms. Inc. .... 319-363.()221 
MIl Columbia. Future Elctms.lnc. ......... 301-995-1222 
MD Jessup, Treeko SIs. Inc. •. .. •.• •. .. .. •. 301-470-3300 
MD Mar10w Hgts.. Ailed EIctms. • . . • • . • . . • • 301-423-0161 
MA Bofton, Future EIcIms. Inc. ...••..•.•.• 508-368-2400 
MA Marlborough, Hardware SpecIalty Co. Inc. 

. ...................................... 718-481-11822 
MA Needham. Cronin Elctms..lnc. ........ 617-449-5000 
MA Woburn, Macbearing Co. ............. 617-933-2110 
MI Fannington Hills, Advent EIctms. Inc. .. 313-477-1650 
MN Bloomington. Bergquist Co. ........... 612-835-2322 
MN Minneapolis, Aero-Spece Computer Supp. 

....................................... 612-884-4725 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 601 



AAVID Manufacturers and Sales OffIces· Directory 
MN St Paul, ctvIa EIcIma. ••••••••.••••••• 
Me St Charles, fInnIIian EIcIma. .••••••.•. 

GA Dacula, Saber Aasocs. ••.•••. ,........ 800-327-11853 ACCEI.. TECHNOlOGIES, INC., 8825 FIInIanI Dr. SIn 612-631-2647 
314-946-6201 
314-576-9816 
603-8lIII-444O 
60&-778-7600 NC 
201-37&-7710 lX 
518-567-4200 VA 
718-687-2600 VA 
718-448-5000 WA 
518-281H6OO WA 
315-451-2371 
518-246-2360 
914-699-2224 
716-548-6373 
71&334-6110 
704-554-0444 

Me St Loula, Rlc-Tronics •••.•.••..••.••.• 
NH Salem, ClanIn EIcIms., Inc. .•...•••.•.. 
NJ Mt Laurel, Future EIcIma. Inc. ..•...•.• 
NJ SprIngIteId, RoUte ElcIma. •....••.•... , 
HY BohemIa, car-Lac ElcIma. •••...••••.• 
HY BuIIa/o, SummIt DIaIrs. Inc. .....•.••..• 
HY ElmhuI8t, Century Fastenera CoIp. •.•. 
HY HoIIBviIIe, T_ Fasteners .......... . 
HY UverpooI, Future ElcIma. Inc. .••.••..• 
HY Mineola, AIled EIctma. •. , .••..•...•.•• 
HY Mt Vernon. Q A R IneIL EIec. •••••••••• 
HY RocheaIer, MasIne EIcIms. Inc. ..•.... 
HY RochesIer, SUmmil EIcIma. Inc. ..•..•• 
NC Charlotte, Cenlury Fastei1eIs CoIp. .•. 
NC GrwnsboIo, Golden EIcIms. , ••....•.. 
NC GIewIiboro, Harnrnonc:I EIctma. Inc. ..• 
NC RaIaigh, CenIury EIcIm. Coqis. ...... . 
NC RaleIgh, CenIury Faatenera CoIp. .... . 
NC Wlnaton-SaIam, KIrkman EIcIma. •.•..• 
OH Cincimati, Schuster EIcIms. .•••.••... 
OH TwInsburg, Schuster EIcIma. ••.•....•• 
OH Warren, REM EIctma. .•...•..•.••...•. 
OK Tulaa, CarIIon-Bate& Co. Inc. .•.•....•. 
OR Beaverton, AcaclalDeanco .......... . 
OR BaaverIon, Comp. ReaourcIIs ........ . 
OR BaaverIon, Future ElcIma. Inc. ..•..... 
OR BaaverIon, Murphy EIctma. ..••.•..... 
OR Portland, D\,IM EIcIms. ......•.•..•... 
PA cartSle, Cumberland EIcIms. .•...•.•.. 
PA ErIe, REM EIcIma. ..........•......•.. 
PA Harriaburg, CUmberland EIcIms. •.••.• 
PA LancaaIer, Cumberland EIcIms. ••••••• 
PA LewIaIown, Cumberland EIcIma. •.•••• 
PA Noni&town, Cenlury EIctm. Comp. ..•. 
PA Phllallelphia, P E H3eneais .. , ...... .. 
PA Phlladelph!a, Shap EIcIms. .......... .. 
PA York, CUmberland EIcIms. .......... .. 
SC Graawille, Hammond ElcIma. Inc. ...• 
SO W. Columbia, .Century FaaB1ers CoIp. 

TN Memphis, CwIton-Ba1as Co. Inc. ..••.. 
TN NashvIlle, C8rIton-Ba1es Co. Inc. ..•... 
lX AustIn, Woffool EIcIms., Inc. .......... . 
lX Ft Worth, Allied EIcIma. .............. . 
lX Houston, Wolford EIcIms., Inc. ••.•..•. 
lX T8X8Ikana, CwIton-Ba1as Co. Inc. ••.•• 
UT San Lake City, Future Elctms. Inc. .•... 
VA RIchmond, Century Fasteners CoIp. •. 
WA BelleVUe, Future EIcIma. Inc. ........ .. 
WA Ken!, PyramId ElcIma. ............... . 
WA RemIond, Comp. Re8otJ'ces .....•.•• 
WA RemIond, Energy SIs. Inc. .......... .. 
WA Redmond, Murphy EIctma. .......... .. 
WA Seattle, AllIed EIcIma. ................ . 
WI New BerlIn, N E P EIctma. Inc. ...... .. 
can CIdga'y, Alberta, Future EIcIma. Inc. .•. 
can Downvlew, On!., Future EIcIrns. Inc. •.• 
can Edmonton, AtIerIa, Future EIcIms. Inc. 

91 &-294-04653 
91&-275-6391 
91 &-782-2116 
91&-787-1600 
91&-722-9131 
513-489-1400 
216-42!H1134 
216-373-1300 
916-250-1626 
503-646-3377 
503-641-64l1lI 
503-626-2977 
503-642-2001 
503-265-0214 
717-243-6006 
61 +453-5626 
717-232-5999 
717-393-11304 
717-249-9631 
215-631-5400 
~ 
215-969-33Od 
717-645-6791 
603-233-4121 

603-791-1600 
901-365-3539 
615-24+3562 
512-339-1131 
617-336-5401 
713-847-3563 
214-792-6923 
601-972-84119 
~282-11871 
206-881-8199 
206-1172-5600 
8O(H;47-6523 
206-8113-2342 
206-881-1234 
206-547-2627 
414-765-9100 
403-25&-6406 
416-638-4771 

. .. • • • • .. . . • . • • • • • • . . • • . • • • • • .. • • • • • .. • 403-438-2858 
Can Miaaissauga. ant, Rush EIcIms. ..... ,'. 416-877-7260 
can Nepean. ant, carsten EIctma. Ltd. •••. 613-726-9250 
Can Ottawa, ant, Future EIctma. .......... 613-620-6313 
Can Pointe Claire, Que., Future EIcIma. Inc. 

514-894-7710 
Can Scarborough, ant, CanIten EIcIma. Ltd. 

... .. .. .. .. .. .. .... .. .. ... .. .. .. • .. .. ... ·416-495-9999 
Can St Laurent, Que., Carsten ElcIma...... 514-334-8321 
Can Vancouver, BC, Future EIclms.Inc. ... 60+29+1168 
Can VIctorIa, BC, QueaIe EIcIms. lid. ...... 604-311&-6111 
Can WInnIpeg, ManItoba, Future EIcIms. Inc. 

... • .. .. .... ... ... .. .. ... .. .. .. .. .. .... 204-339-0554 

FAX: 908-526-6866 

MD 1.ancIovw, Sel-TronIcs·................ 301-341-2700 DIego, CA 92121, Tel: 6111-664-1000, TEI..Ex: 201-5112 ATl 
MA Wareham, EIcIm. SIs. 01 New England UR, FAX: 61&-554-1018; EmpI.: 26; SIs. AIgr; Ray Schnorr 

508-2115-7634 
CIay\on, Saber Aasocs. ............. .. 
Dallas, True TechnIg. ................ . 
~ Sal-TronIcs ................ . 
Hardon, Sal-Tronics ................. . 
BelleVUe, AI SmiIh co. .............. .. 
V~, AI SmiIh Co. .. , ........... . 

110().327-11853 
214-691-7870 
301-341-2700 
301-341-2700 
206-74&-6770 
2OIHIII2-9912 

ABALON PRECISION MFG., 1040 Home Str8at. Bronx, 
HY 10459, Tal: 212-5l19-56lI2, 1-600-668-ABALON, FAX: 
212-589-0300; EmpL: 25; SIs. AIgr; HaroIcI Miller 

ACCESSORIES FOR ELECTRONICS, INC.. 600 
Merrick Ad, BaldwIn, HY 11510-3683, Tel: 518-548-1751, 
FAX: 516-687-1922; FSC Na.: 54355; EmpI.: 27; SIs. AIgr; 
BIll Harris 

ACCU DATA, INC., 1220 SprIng c.. PlaQa,SpmgviIe, 
UT 114663-011!13. Tal: 601-377-9156, FAX: 601-377-9156; 
EmpI.:10; SIs.AIgr:~D.BradIey; OIaf.AIgr;~D. 
Bradley 

ABB KENT-TAYLOR INC.. ASea Brown Boveri, p.o. ACCUDYNE CORP. P.D. Box 1429, Jai.vaIe, WI 53547, 
Box 110. 95 Ames St, RochesIer,HY 14692, Tal: 716-235- Tel: 606-752--1053. FAX: 606-752-9706; FSC No.: 16356; 
sooo, 1aEX: 976412, FAX: 716-235-7131; EmpI.: 600; EmpI.:54O; SIs.Mgr;R.EMowrIa; OIaf.Mgr;R.EMowrIs 
Olaf. Mgr; Michael Spoonhower 

ABB METRAWATI, 2150 w. tIIh Ave. UnR J, BroomIIaId, 
CO 80020, Tel: 303-46&-5231, 600-621-6327, 1aEX: 
4970869, FAX: 303-489-4256; EmpI.: 20; SIs. Mgr; Erik 
Planlcu 

ABB SEMICONDlJCTeR, See IXYS Corporation 

abbott 
FAX: 213-836-1027 

ABBOTT ELECTRONICS, 2727 s. La Olenega Blvd., Los 
Angeles, CA 9D034, Tal: 213-202-8620, TELEX: 6&-1396; 
FSC Na.: 61 so. 51199, 15755; ~: 200; SIs. Mgt; Brooke 
Har1n&1 ................................ 00 .. 1523-1543 

LDcaI Sales Offices & Reps 
NJ Ft Lee, Abbott EIcIms. ............... . 
lX RIchardson, Abbott EICtms. ... '~ ..... .. 
UT BounliM Anderson & Aasocs. ....... . 
I'Z. ScoItsdaIe, Aztech-CPS Aasocs. .••... 
Can Ottawa, SubIec Ltd. .................. . 

201-<161-4411 
21+437-0697 
601-292-6991 
602-991-8300 
613-736-1470 

ABBOTT TECHNOLOGIES, INC, Transformer 
Division. B203 Vineland Ave., Sun VaHey, CA 91352, Tel: 
618-504-0644, H100-367-92Oo, 616-641-3630, 1aEX: 
75-2972, FAX: 616-7B8-0395,69-62112; FSC No.: 56910; 
EqII.: 62; SIs. Mgr; Sureeh Soni ........ A·2134-2149; 

002152-2153 

LDcaI Sales Offfces & Reps 
CA MIssIon Voejo, Abbott Tachnlgs., Inc... 714-45>1-1361 
CA SUn Valley, Abbott TechnIgs., Inc. ..... 816-504-0644 
NJ Palisades Pk., Abbott TachnIgs., Inc... 201-<161-4005 

ABBOTI TECHNOLOGIES, INC. POWER 
SUPPUES DIVISION, B203 Vineland Ave., Sun VaHey, 
CA 91352, Tel: 616-504-0644,1-800-367-8200,816-641-
3630, 1aEX: 75-2972, FAX: 616-766-0395;~: 62; SIs. 
Mgt; SUresh SonI ..........• 001511-1521,21S1l-2153 

Local S&les Offices & Reps 
CA MIssIon Viejo, Abbott Tachnlgs., Inc... 71+45+1361 
CA SUn VaHey, Abbott Tachnlgs; Inc. ..... 616-504-0644 
NJ. Palsades Pk., Abbott Technlgs., Inc. .. 201-<161-4005 

ABBOTT TRANSISTOR LABS, Power SUpplies, See 
Abbott Electronics, Power Supplies 

ABL ELECTRONICS SUPPLY, INC.. 1736 Front St, 
yorktoWn HgI8., HY lD598, Tal: 914-962-2253, FAX: 914-
9112-2296; EmpI.: 18; SIs. 1.491; ~ WIesel 
..•........•......... .••.. ......•..• C.1156, 1710-1713 

ACCUlEX CORPpRATION, 440 Myles StandIIIh Blvd., 
Taunlon, MA 02760, Tel: 508-6IlO-3II6O, 1aEX: 503869, 
FAX: 5OIH!IIO-0179; SIs. Mgr; RIchaId A Mullen 

ACCWN, INC.. 214 N. MaIn SI., SUlle204, NaIIck, MA 
01760, Tal: 5Q6-65O-1012, FAX: 506-650-1457; EmpI.: 3; 
SIs. Mgr; Bany Hilton 

ACCUMET ENGINEERING, 516 MaIn St, Hudson, MA 
01749, Tel: 508-566-6311, FAX: 508-562-43114; SIs.Mgr; 
C. T. Haering 

ACCUPROBE,INC. 1 Harrison Ave. Box 1044, Salem, MA 
01970. Tal: 508-746-78711, FAX: 508-746-7922; EqII.: 22; 
SIs. Mgr; Thomas H. Murphy; DIst. Mgr; T. H. Murphy 

ACCURATE ELECTRONICS CORP. 169 s. Abbe Ad, 
p.o. Box 1287, Elyria. OH ~ Tal: 216-366-6330, 1-
800-325-6979, FAX: 216-366-0522; FSC No.: 11375; 
EmpI.: 35; SIs. Mgr; J. F. Seybold 

LDcaI Sales Offices & Reps 
FL NIceville, Adams SIs. Co. ............. 904-697-4958 
OH Worthington, Padge\I SIs. Co. ......... 614--885-5808 

ACCURIOE, 1231·1 SIIoamakar, SanIa Fe SprIngs, CA 
90670, TaI:213-9D3-0373, TWX: 91D-5116-1632, FAX: 213-
903-02Ii8; SIs. Mgt: JacIde Pinto 

ACCUSONIC DIVISION, Ferranti O.RE Inc., Box 709, 
FaImouIh. MA 02541. Tal: 508-546-seoo. TELEX: 6817399 
OREFAL UW, FAX: 506-540-3II35; EmpI.: 125; SIs. Mgr;. 
Robert Beede 

ACCUSONIC SYSTEMS CORP. A DSG Company, 
2101 Jericho TulJ1llke, New Hyde Park, HY 11040, Tat 
516-326-3300, FAX: 516-326-61127; EmpI.: 116; SIs. Mgt; 
Michael O'AgosIIno 

ACCUTECH. Adaptive Instr& Corp., 15 BunazzoU Ave., 
RIveraIde IndL PaI:k. Hudson, MA 01749, Tal: 508-568-
osoo. FAX: 506-566-90B5; SIs. Mgr; Olill lewis 

ACCUTECH BENCHMARK SERVICES, p.o. Box 252, 
Brick, NJ D8723, Tel: 1-906-206-002II, FAX: 906-20&-0260 
•.•..•.•.....••.......•.•........•.•••..... 001024-1026 

ACCUTRONlCStCONNOR-WINFIELD, See Comor
Winfield 

acdc 
.lech ... cs 
A OIWISIOtCOf' ASfEC""'. INC 

ABLESTIK LABORATORIES, 20021 SUsana Ad, RanchO 
DomInguez, CA 90221, Tal: 213-76+4600, FAX: 213-76+ ACOC·ELECTRONICS, DIY. OF ASTEC AMERICA, 
2545; FSC No.: 21109; EmpI.: 150; SIs. Mgt; J. GausepohI See Astec America 

ABORN ELECTRONICS INC. 2108 0 Bering Dr. San ACD-B..COR PRODUCTS, p.o. Box 244, BeIhaI,. or 
ABACUS CONTROLS INc... 69 ReadIngton Ad, Jose,CA 95131, Tal: 4Cl6-436-5444, FAX: 406-436-0969; 06601, Tal: 203-743-3510; EmpI.: 3 

SomervIlle, NJ 08676, Tel: 906-526-6010; FSC No.: 54241; FSC Na.: 8Z441; EmpI.: K. Bomin; SIs. Mgr: V. Lumba 
EqII.: 45; SIs. Mgr; P. Milone ........... 002149-2151 

Local Sales Offices & Reps 
AL Gully, Saber Aasocs. ................. eoci-a27-11853 
CA Los Angeles, Power Partners •..•.. ,;. Il00-468-5400 
CA San DIego, Power Partners ..•..•..... IIDD-468-54OD 
CA Sunnyvale, NoS Westronics ...... ,.... 406-746-11 D2 
CT New London, EIctm. Sis. 01 New England 

• • .. .. • .. • • • • .. • • • • • • • • • • • .. . • • • • • • • • . . 203-443-2646 
FL ApQpka, Saber Aasocs. ............... IIOD-432-62B8 
FL MeIlaume, Saber Aasocs. ............ 600-432-8268 
FL PlantatIon, Saber Assocs. ••..••••..•.. IIOD-432-62B8 
FL TII/I1l8, Saber Aasocs. ................ .1IOD-432-62B8 

ABRAMS INSTRUMENT CORP. 2659 w. Jolly Ad, 
0k8m0e, MI 46B84, Tel: 517-332-8405, FAX: 517-332-
8270; FSC No.: oOo4a; SIB. Mgt; Merlyn GaIM 

ACHESON C<11.OIDS, ON. of Acheson Industries, 
Inc., p.o. Box 611747. Pat Huron, Ml46061-1747, Tel: 
313-984-5561, FAX: 313-984-1446; EmpL: 200 

AC. INTERFACE INC.. .22391 GHberto, Rancho SanIa 
ACe aECTRONICS COMPANY, Echlin Inc., 1300 W. MargarIta, CA II2B86, Tal: 714,656-111B8, FAX: 71+656-

Oek, IncIependence,. KS 87301. Tel: 318-331-1000, FAX: 1073; FSC Na.: CAP 78; EmpI.: 23; SIs. Mgr; BIll. RollI; 
318-331-1422; EmpI.: 1000; SIs. Mgr; Leon Allen CJIst. Mgr; AI KiIe 

ACCEL INDUSTRIAL. HEAT SINK CORP. 3709 Aa.INC..1960Eo8vonAve.,ElkGrove,L600D7,Tel:708-
MedIord St, Los Angeles, CA. 90063, Tal: 213,261-5156, 961-9212, 1~782-842O, FAX: 706-981-9212; EqII.: 
FAX: 213-261-5159; FSC No.: 28701; SIs. Mgr: Ron Ruby 12; SIs. Mgr; Ralph D. Considine; Olaf. Mgr;Tony Banks 

North American offiCes only. For worldwide repS & distribUtOrs, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory ACMEE 
FL Jacksonville, Hlmmond/EMSCO ..... 904-356-4651 NY Rochester, Surrvnit IneIs. .............. 716-334-6110 
FL Largo, Ailed EIctms. .................. 813-541-4660 NY Rockville Centr9, Group 516 Inc. ...... 516-87IH360 
FL Orlando, EMSCO ..................... 407-849-6362 NY Rome, Rome Elclms. ................. 315-337-5400 
FL Orlando, Hanvnond EIcIms. ........... 407-1149-6060 NC Asheville, SoutIl.atem EIctms. ...•... 704-253-1446 
FL Pompano Bch. Allied EIctms. ......•.• 305-979-3008 NC CharIoIte, FUIIn EIctms. ....•.•..•... 704-529-5500 
FL Riviera Bch. K & M EIctrI ..... ,........ 407-842-4911 NC Charlo1t9, SouthBBslem EIcIms. ....... 704-523-1122 
GA Doreville, Voft9x Batteries ............ 404-448-6021 NC Fayetteville, SoutIl.atem EIctms. .... 919-483-0371 
GA Norcross, Beilinels. ................... 404-662-{)923 NC Greensboro, Hammond/EMSCO ..... 919-275-6391 
GA Norcross, Future EIcIms. ............. 404-441-7676 NC Greensboro, SouthBBslem EIcIms. .... 919-273-8675 
'GA Norcross, Hammond EIctms. . . . . . . . • . . 404-449-1996 NC Hickory, SoutheasIam EIctms. ........ 704-322-9493 FAX: 716-968-3948 

ACME ELECTRIC CORPORATION, 20 Water Street, IL Addison, LComp Elclms. .............. 31~14OO NC Jacksonville, SouthBBsIem EIcIms. ... 919-353-4171 
Cuba, NY 14727, Tel: 716-968-2400; SIs. Mgr" Dale IL Itasca, capstone ...................... 706-250-3000 NC Kingston, SouthBBsIem EIctms. ....... 919-523-5113 
Guilford; DIs!. Mg," Bill Bangle IL UberlyYille, Allied Elctms. .......•..•.. 706-916-0250 NC Lumberton, The Computer Store ...... 919-736-3755 
.............................. 001544-1547,2154-2155 IL Oak Forest, Allied Elctma ............ 706-535-0038 NC Raleigh, Allied EIctms. ................ 919-876-5845 
Local Sales Offices & Reps IL Wood Dale, Allied EIcIms. ............ 708-86lHl007 NC Raleigh, Capetooe .................... 919-954-0600 

AL HuntsviUe, Cartwright & Bean ......... 205-83G-1540 IN carmel Allex EIctms. ................. 317-846-1323 NC Raleigh, Sager EIctma................ 919-860-9550 
,,;z Phoenix, O'Donna1l Assocs. S.W.... ... 602-944-9542 IN Fl Wayne, BellineIs. .................. 21!H42-4346 NC Raleigh, SoutheasIam Elctma ........ 919-826-2311 

~ ~IeIJose,on, H~Don~ North ... == IN Indianapofis, Advent EIcIms. .......... 317-872-4910 NC Wilmington, SouthBBsIem EIctma..... 919-791-7365 
un .. ........ ... IN IndianapoHs, Ailed EIctms. .... ........ 317-875-0446 OH Cincinnati, Ailed EIctms. .. .... ........ 513-771-11990 

~ =-Cartw~ ~~...... :7'4= IN InelianapoNs, BeU lnels. ................ 317-634-8202 OH Cincinnati, Hughes-Peters, Inc. ........ 513-351-2000 
~ ~~'ght1gBean ..... ~366-0160 IN IndianapoDs,MeunierEIclms. ......... 317-635-3511 OH Cincinnati,URIEIctma ................ 513-781...oso 

10 Boise, Jas. J. ~ Co. .... :::::::::: 206-343-9831 IN Indianapolis, R S Elctms. ............. ~!~~~22450227 OH Cleveland, Acorn IneIs. ................ 216-289-2531 
IL Des Plaines, Electron Mktg. ........... 312-296-2330 10 Boise, RadIIr Elec. .................... ,~ OH Cleveland, CAM/RPC Elctma ........ 216-461-4700 
IN Ft Wayne, Needler Sis. Co., Inc........ 219-447-2123 IA Cedar Rapids, Advent EIcIms. ........ 319-363-0221 OH Columbus, Foster Battery (DynalIIe) .. 614-351-1500 
IN Indianapolis, Luebbe Sis .............. 317-645-7389 IA W. Des Moines, Allied Elctms. ........ 515-223-6486 OH Dayton. Beliinds. ..................... 513-435-8660 
IN Indianapolis, Needler Sis. Co., Inc...... 317-255-6056 KS Len9X9, Allied Elclms. ................ 913-599-6227 OH Dayton, Duellman EIBc. ............... 513-461-8000 
KS Shawnee MIssion, Lowell Kangas & Assocs. KS Overland Park, Olive Elctms. .......... 312-297-6200 OH Maumee, R S EIctms. ................. 419-893-0721 

....................................... 913-631-3515 Il """a' ........... Future EIctms. 312-882-1255 OH Millbury no_ ..... a-. 419-837-6837 LA CovingIon,Cartwright&Bean 504-892-1760 ~,-,-'''' .......... ,_,,_ .. v_~, ............ . 
MO Gai1herSbu Naudai Assocs. 301 256-5040 KV Florence, URI Elctms. ................. 606-371-4423 OH Solon, Allied EIctms. .................. 216-246-4200 

rg, n ....... - KV Lexington, Radio EIctm ................ 606-255-6661 OH Warren, REM Elctma ................. 216-373-1300 

:' ~:::=~::,.,~~:::::::::: ~ KV Louisville,AlliedElcIms. .............. 550022-452--637_72293674 OH WorIhington,AlliedEIctms. ........... 614-785-1270 
MS Jackson, Cartwright & Bean 601-991-1170 KV Louisville, PesrIBas Eiclms. .. ......... OK Oklahoma City, Racio, Inc. ............ 405-789-0741 
MN Mlmeapolis, Boerger & Assocs. ....... 612-560-3435 LA Baton Rouge, Menard EIcIms. ........ 504-355-0323 OK Tulsa, AIDed EIctms. .................. 918-664-0644 
MO Sl Louis, Lowell Kangas & Assocs. ... 314-821-4050 LA MeIalrie, AHIed EIcIms. ................ 504-885-1195 OK Tulse, Altair Co. ....................... 916-252-9123 
NM Albuquerque, O'DonneU Assocs. S.W. LA New Orleans, Menard EIcIms. ........ 504-734-6445 OK Tulsa, RadIo, Inc. ..................... 916-587-9123 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... 505-669-4522 LA New Orleans, Radio Parts ............ 504-581-5959 OR Beaverton, FutU'll EIcIms. ............ 503-645-6454 
~ Clark Mills, KLM Gamer .............. ~~;a53s:s~: MD Baltimore, Rasco/Baltimore .......... 301-931-8200 OR Beaverton, Rose EIctms. .............. 503-629-9288 
NC 6:.: == = ~ .w.'. :::: 704-536-0303 MA Billerica, Allied EIcIms. .. .. .. .. .... .... 506-867-7921 OR Portland, Radar EIec. ................. 503-232-3404 
NC Lurnber1on, Acme EIec. Corp. ......... 919-736-9202 MD Columbia, Allied EIcIms. .............. 301-381-1560 PA AHentown, ValeS Battery.............. 215-437-8700 
NC Raleigh, Cartwright & Bean ........... 919-876-4130 MD Columbia, Future EIctms. ............. 301-290-0600 PA Bristol, Aim EIctms. ................... 215-785-3500 
OH Cincinnati, Luebbe Sis. ............... 513-53Q.0600 MD Columbie, Sager ...................... 301-995-6580 PA Camp Hill Ailed EIctms .. _........... 717-975-3570 
OH CIBvaIand, Luebbe Sis. ............... 216-333-0425 MO Jessup, Treeko EIcIms. ............... 301-47G-3300 PA Draxel Hill Kass EIctms. .......... ., .. 215-449-2300 
DH Cleveland, Marlow Assocs. 216-631-8232 MO W. Friendship, Cerberus Sys. ......... 301-489-7199 PA Erie, REM Elctma ..... '............... 814-453-5828 
DH Columbus, Luebbe Sis. ............... 614-431-0474 MA Hingham, Sager EIctrL ................ 617-749-8700 PA EssIngton, Tri-Com ................... 215-521-3080 g:: Dayton.Dayton.~a::~""""""'" ~~t~~ MA Norwood,AllledEIctms. .............. 617-255-0381 PA M81s,SagerElctms. .................. 412-772-2233 

...... .. ...... MA Wilmington, Capstone ................ 506-657-5874 PA N. Huntingdon, REM EIcIms. .......... 412-864-7423 
OR Beaverton, Jas. J. Backer Co .......... 503-827-<l775 MA Wilmington, North Star Elclms. 506-657-5155 PA Pi\tsbu ..... AiMed Elctma ............. 412-367-4124 
PA Pittsburgh, Luebbe SIs. ............... 412-364-0490 .. .. .. .. ',... 
PA Pittsburgh, Marlow Assocs. ........... 412-343-5050 MI Battle Creel<, Gl Lakes EIcIms. ....... 616-963-6282 PA PiI1sburgh, CAM/RPC EIcIms. ........ 412-782-3770 
TN Knoxville, Cartwright & Bean .......... 615-693-4750 MI Fanninglon Hills, Advent EIctms. ...... 313-477-1650 PA Raading, ValeS Battery ............... 215-670-2515 
TN Memphis, Cartwright & Bean .. .. .. .. .. 901-382-8345 MI Grand Haven, Fotzpatrick EI9c. ......... 616-846-5591 SC Charles1on, Cetneron & Barkley .. .. .. . 603-554-9550 
UT San Lake CI1y, Acme EIec. Corp. ...... 801-539-0227 MI Grand Rapids, Allied EIctms. .......... 616-949-8200 SC Florance, cameron & Barkley......... 803-664-0600 
WA SaaIIIe, Jas. J. Backer Co. ............ 206-285-1300 MI Grand Rapids, Fotzpatrick EIec. ...•..•. 800-966-9860 SC Greenville, Ailed EIctms. . . . . . . . . . . . .. . 603-286-8835 
WI Sullven, Electron Mktg. ............... 414-593-2981 MI Grand Rapids, R S Elclms. ........... 616-241-3483 TN Clarksville, Randolph, HeI9 & ~ 

Local DiSlributors MI Holland, Fotzpatrick Elec. .............. ~25 ....................................... 615-647-2325 
AL Birmingham, American Elctms. Supp. MI Lansing, Battery Exchange(DynaIHe).. 517-694-0411 TN Columbia, Randolph & Williams....... 615-386-7566 

....................................... 205-942-4656 MI Uvonia, Allied EIctms. ................. 313-462-0190 TN Memphis, Allied EIctms. ............... 901-387-2895 
AL Birmingham, Forbes DiS1rbg. .......... 205-251-3641 MI Livonia, Future EIctms. ............... 313-281-5270 TN Nashville, Randolph & Rice ........... 615-255-5601 
AL Dacatur, Forbes Dis1bg. ............... 205-353-4762 MI Livonia, R S Elctms. .................. 313-525-1155 TN Tullahoma, Randolph & Vandergalf ... 615-455-4531 

~ __ ~A __ ~AIIi!KtEIc\m!!,_~.~,~, ...•. ~Z2~-350IL -M/--MuskegOrr,-FiIzpatrick EIec:-.cc=::o.: 1I60-9iS8'4582rl TX -Aus1in; AI&ectElclrns;--o:::~.-:,=~ ,-~12-S89-Srn-
AL Huntsville, Forbes Dislbg. ............. 205-637-1579 MI Traverse CI1y Fllzpalrick EI9c. 800-968-7262 TX Austin, Altair Co. ....•............•.... 512-637-4970 
AL Huntsville, Future EIctms. ............. 205-662-3190 MN Eden Prairie, Allied EIctms. ........ 612-829-7554 TX carrollton, Capstone .................. 214-380-9049 
AL Mob!Ie, Allied EIctms. ................. 205-476-1875 MN Eden Prairie, Future EIctms. ........... 612-944-2200 TX Corpus Christi, Doug/aa EIctms. ...... 512-883-5103 
AL Mobile, Forbes Dislbg. ................ 205-479-4535 .. ........ .. 
ALMobiIe, SpecIronics ................... 205-344-0450 MN Mlmeapolls, BergqUIst Co............. 612-835-2322 TX Dallas, Allied EIcIms. ................. 214-553-4370 
AL Montgomery, Foibas Distrbg. ......... 205-263-2083 MN Minneapolis, ISI-Instnm. Svc. ......... 612-544-8916 TX EI Paso, Allied Elctma ................ 915-779-8294 
,,;z Phoenix, AIHed Elctms. ............... 602-437-9080 MS Jackson, EDington Elec................ 601-355-0561 TX Fl Worth, AiMed EIctms. Exp........... 817-595-3500 
,,;z Phoenix, Future ...................... 602-968-7140 Me Earth City, Allied EIctms... .. .. .. .. .... 314-291-7031 TX Houston, AIIeIr Co. .. .. .. .. .. .. .. .. .. .. 713.462-3029 
,,;z Tempe, L Comp ...................... 602-730-1633 Me Kansas C"oty, LCclrr1I Elctms. .......... 816-221-2400 TX Houston, FUIIn EIcIms. .............. 713-556-6896 
,,;z Tempe, PeA Entprs. .................. 602-894-1519 MO Maryland Hgts., LCclrr1I EIctms. ....... 314-291-6200 TX Humble, Allied EIcIms. ................ 713-446-8005 
AR L~ Rock, ~ Bates ............. 501-562-9100 MO Maryland Hgts., Olive EIcIms. ......... 314-997-7709 TX Irving, Allied Elctma .................. 214-570-5196 

~ ~h~I~~~.:::::::::: ~~s: MO StLou~ ISlCorp. .................... 314-535-5760 TX RIchardson,AllalrCo. ................. 214-231-5166 
CA Cha1sworIh Futu Eict 816-722-6240 MO Sl louIS, Future EIcIms. .............. 314-489-6805 TX RIchardson, BelllneIs. ................. 214-744-2510 
CA Fremont,AliiedEf:tms. ~.::::::::::: 415-77~90 MO SlLouis,VansicklBElctma ........... 314-821-5000 TX Richardson, FutureEIcIms. ........... 214-437-2437 
CA Irvine, Alrl9d EIctms. 714-727-3010 NE Omaha, Allied EIctms. ................ 402-897-0038 UT Salt Lake City, Allied EIctms. .......... 601-261-6244 
CA Iovine, Future EIctms.'::::::::::::::::: 714-250-4141 NH Nashua, Allied Elctms. ................ 603-893-3008 UT Salt Lake City, Future EIcIms. ......... 801-972-6489 
CA Irvine, I1T MuHicomp. ................. 714-727-3001 NJ Edison, AIRed Elctms. ................. 908-572-9600 VA AIllxand9ria, Allied aIctma .... _....... 703-7~206 
CA Los Angeles, Beilinels................. 213-826-6778 NJ Fairfield, Future EIctms. ............... 201-227-4346 VA Roanoke, SouthBBslem EIctms. ....... 703-344-6611 
CA Rockland, Ailed Elctms. .............. 916-832-3014 NJ Green Brook, Apparatus EIec.......... 201-752-6400 VA Virginia Bch., Ailed EIctms. ........... 804-363-8662 
CA S. San Francisco, Allied Elctms. ....... 415-952-9599 NJ Loci, me ............................ 201-779-8282 WA Bellevue, Syn1ek ...................... 206-488-0364 
CA San ~ego, Allied Elctma ............. 619-279-2550 NJ Ml Laurel, Capstone.................. 609-727-7900 WA Redmond, Future Elctma ............. 206-881-8199 
CA San Diego, Future EIctms. ............ 619-276-5020 NJ Oakland, Relay Specialties............ 201-337-1000 WA Richland, RadIIr EIec. ................. 509-943-8336 
CA San Jose, Capstone •.••.....•......•. 406-453-9604 _ NJ Parsippany Allied EIctms.· 201-426-3350 WA Saat1Ie, Allied Elctma ..•.. .. ..•. .. . ... 206-547-2827 
CA SanJose,FU1untElctms. ............. 406-434-1122 NM AIbuq~e,lntema:lionaiE~ .... · 505-291-11951 WA Saat1Ie,RadarEIBc. ................... 206-282-2511 

~ ==~~="".::::::::::::: ~= NJ MlLaurel,FlI1I:'reElctma ......... :::: 609-776-7600 WA Spokane,RadllrEIec. ................. 509-747-3053 
CA Sunnyvale, Target Elctms. 406-733-0384 NY Buffalo, Sunmit IneIs. ................. 716-887-2600 WI Maquon, Taylor EIcIms. ............... 414-241-4321 
CA Tarrance, Allied Elctma ... :::::::::::: 213-373-8828 NY Cen.1s1p, CircuH Sis. ................. 516-346-7670 WI New Berlin, AIDed EIctms. ............. 414-796-1280 
CA ' Tustin, Capstone ..................... 714-730-0349 NY E Rochester, ROme EIctms. .......... 716-246-0160 WI Sullven, The Bergquist Co. ........... 414-593-2020 
CA Vorba Linda, Target EIctms. .......... 714-692-1630 NY Fairport, Ailed Elctma ................ 716-425-3850 WI Waukesha, Future EIctms. ............ 414'786-1864 
CO Denver, Consolideled Parts ........... 303-623-5313 NY Hauppauge, Future EIctms. ........ :.. 516-234-4000 WI EvereII; Pringle EIctms. ............... 206-258-8161 
CO EngIewood,AlIiedEIcIms. ............ 303-790-1664 NY Hauppauge,SagerEIctrl .............. 516-346-1300 PR SanJuan,CIBryCorp.ofP.R. .......... 609-760-5845 
CO Englewood, NEP EIctms. ............. 303-799-8898 NY Lagrangeville, Allied EIctms. .......... 914-462-1470 Can CaIagary, Future EIcIms. .............. 4Q3-250-5550 
CO Westminster, I1T Mullicomps. ......... 303-451-8740 NY Liverpool Future EIcIms. ............. 315-451-2371 Can Downsview, FU1unt EIctms. ........... 416-838-4771 
CT Bethel, Future EIctms. ................ 203-743-9594 NY Melville, C ..... ~ 51 8 ~ftl 1300 can Edmonton, F'*- EIctms. .- .~e2656 
CT ChBahlre, Allied EIcIms. ............... 203-272-7730 --~ .................... """" - u~'v............ --
CT WaJinglord, Sagar ................ ;... 203-285-7741 NY Mlneole, Ailed EIctms. ................ 516-246-2360 Can Ottawa, Future EIctms. ............... 613-82!H1313 
FL AItamon1e Springs, Future Elclms. .... 407-767-8414 NY Ml Vernon, OAR EIcIms. .............. 914-899-2224 Can Ottawa, Onl, Wackid Radio ........... 613-726-1821 
FL Casselberry, Allied Elclms. ............ 407-831-3331 NY Ml Vernon, OAR EIcIms............... 914-899-2224 Can Pt Claire, Qua, Future EIcIms. ........ 514-894-7710 
FL Clearwater, FU1unt Elctms. ............ 813-576-2770 NY Rochester, CAM/RPC EIcIms. ........ 716-427-9999 Can Sl Foy, Future EIctma................ 416-682-8092 
FL FtLauderdale,H......ondEIctms. .... 305-973-7103 NY Rochester,Future.EIctma ............ 716-272-1120 Can VanCouver, FutureEIcIms. ........... 604-294-1166 
Fl Jacksonville, Ailied EIctms. ........... 904-346-0741 NY Rochester, Simoona .................. 716-326-3230 Can WInnipeg, Future EIctma ............. 204-786-7711 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 603 



ACMEE Manufacturers and Sales Offices Directory 
Can WIMIpeg, Westrock Battery ........•.. 204-766-6034 ADATEK,INC. 700 AIrpQrt Way, Sandpoint, 10 83864, Tel: ADVANCE, A Unit of Zero Corporation, 6900 Beck 
Can Y~1fe, Yukon, Northern Comm •. 403-873-3953 206-263-1471, 800-323-3343, 1E.EX: 62903932, FAX: Avenue, N. Hollywood, CA 91605, Tel: 618-9113-0333; SIs. 

ACME MODEL ENGINEERING CO. 654 Bergen BIYd.. 
206-263-6596; EfT1:JL: 18; SIs. Mgr; Jell Siebert; DIst. Mgt; Mgt; Kevin Qulm 
SuzyHook 

Ridgefield,NJ 07657, Tel: 201-943-7650;~: 29 
ADCOUR, INC. 18 Bliings St, PO Box 277, Sharon, MA 

ACME TRANSFORMER, Acme Electric Corporation, 02067, Tel: 617-784-8123, FAX: 817-784-5563; EfT1:JL: 29; 
4815 Weal 5th St, Lumberton, NC 28358, Tel: 919-738- SIs. Mgi;WlIIamO'ConneU; DIst.Mgt:WlllamO'Conneil 
1121, FAX: 919-739-0024; SIs. Mgr; Don Chesner . 

ACME-UROC, INC. 7915 South 1530 West, Box 10, Weal 
Jordan, ur 84084, Tel: 601-581-9385, FAX: 801-562-
9004; SIs. Mgr; Leland Coleman 

ADC TELECOMMUNICAnONS, INC., 4900 W. 78th 
St, Minneapolis, MN 55435, Tel: 612-835-6800, TELEX: 
290321, FAX: 612-693-3292; ErnpI.: 2200; SIs. Mgr; M8I1< 
Lonergan, VP. Sis. .............•.......... C.ll~7-111i11 

ACON, INC.1So Plymciuth Dr. SouIhEaston, MA 02375, ADDACON GREENSBORO, 3702-0 Alliance Dr. 
Tel: 5Q8-230-6022, FAX: 5Q8-230-2371; ~: 10 Greensboro, NO 27407, Tel: 919-852-6200, FAX: 91!H152-

ACOPIAN TECHNICAL COMPANY, Box 638, Easton, 
PA 18044, Tel: 215-256-5441, FAX: 215-256-2642; FSC 
No.: 14749; SIs. Mgr; T. Skopal .... .. .... 0015411-1578 

Local Sales Offices & Reps 
FL Melbourne, AcopIan .• :............... 407-727-1172 
MD Jessup, Doss Elctms. •.. . . . • . . •• . • • .•• 301-880-3262 

ACRODYNE CONTROLS, See Accudyne Corp. 

ACROMAG INC. 30765 Wocorn Rd., P.Q ·Box 437, Wixom, 
MI 48393-7037, Tel: 313-624-1541, FAX: 31:w124-9234; 
Ernpl.: 100; SIs. Mgr; C. Mitchell 

ACROSYSTEMS CORP. 66 Cherry Hili Dr. Beverly, MA 
01915, Tel: 508-927-8880; Empl: 30; SIs. Mgr: Herbert 
Tobey 

6258; SIs. Mgt; Lym Cummings 

A.D. DATA SYSTEMS CORP. Photographic 
Sciences Corp., 770 Bailket Ad., Webster, NY 14580-
0748, Tel: 716-285-1600, FAX: 716-285-1669; FSC No.: 
23369; EmpL: 12; SIs. Mgr; J. Cessna, J. Butters 

Local Ss1e8 Offices & Reps 
CA Torrance, ~ ............ 213-781-9494 
FL Melbourne, Saber Assocs. ............ 800-327-1l853 
KS Lanexa, Midlec Assocs................ 913-541-0505 
MD Landover, Sel-Tronics ..•...••••.•...• 301-341-2700 
MA Westford, ICS Assocs. .•......••.••... 506-692-3545 
NM Albuquerque, Trembly Assocs. ..... . . . 505-266-6816 
OH Weallake, TMS, Inc. .. . . ... .. ...... .. .. 216-327-3527 
PA N. Wales, ScIentiIIc Devs. ............. 215-699-7707 
TX Richardson, Scientific Devs. (SW) .•... 214-231-9106 
WA . Seattle, Da1acom Assocs. .. . . . . . . . . . . . 206-285-2525 
EXP Lepert Marly, France, Eurorneasure, SA ••. 395-64863 
EXP Warwickshire, England, MeaSurement L TO 

ADVANCE CONVERSION.DEVICES CO.UNIT OF 
TRANSITOR DVes., INC. 85 HorsehIU Ad., Cedar 
Knolls, NJ 07927. Tel: 201-267-1900, FAX: 201-267-2047; 
FSC No.: 52298; EfT1:JL: 24; SIs. Mgr: Rori Zeman 
• ......••.•..•............................• ·002156-2158 

Local Sales Offices & Reps 
AL Huntsville, Reynolds & Assocs., Inc. ... 205-539-1485 
f(Z Scottsdale, Dave Menegay & Assocs. 

..•....•.........•....................• 602-994-8519 
AR EI Dorado, Kernplnstrs. Co., Inc....... 501-682-5869 
CA Bakersfield, FLW, Inc. ••........•..•... 805-396-0720 
CA C8mpbeI~ SMA •. . . • . • . . . • . • . . . . . . • • • • 406-37Q-6900 
CA Canoga Park, FLW,Inc. ..............• 816-719-0037 
CA Carlsbad, FLW, Inc. ..••............... 619-434-5251 
CA Costa Mess, FLW Inc. •..... :......... 714-751-7513 
CA Costa Mess, FLW, Inc. ...•......•..... 714-751-7512 
CO Denver, EIcorn, Inc. .••••••.••.•••••... 303-337-2300 
CT Watertown, May Technlg; •.••.•••••.•• 203-274-3n7 
FL Ft Lauderdale, Reynblds & Assocs., Inc. 

· . . . . . . . . . . . . . • •. . . . . . . . . . . . • . . • . . • . . . . 305-344-4536 
FL Melbourne, Reynolds & Assocs., Inc. .. 407-259-7000 
FL Tampa. Reynolds & Assocs., Inc. .....• 816-372-8369 
GA Duluth, Reynolds &' Assocs. . . . . . . . . . . . 404-476-4992 
L Wheelng, Ed Joyner & Co. ........... 706-520-1200 
KS Overland PI<, WEB Assocs., Inc. .....• 913-381-7968 
MD Hunt Valley, EIcUn. Rescuces, Inc. ... 301-584-8157 
MA Lexington, E.F. Dellino,lnc. ............ 617-682-1118 
MI Ann Arbor, Ashby Assocs., Inc. ...... .. 313-995-4082 
MN St Louis PI<, EIcUn. Inr)OVaIion, Inc. ... 612-922-2945 
MD Florissant, WEB Assocs./EIcIms. Inc. 

ACR SYSTEMS INC. 8581-132nd St, Surrey,B.C. Canada 
V3W 4NB; Tel: 804-591-1126, FAX: 804-591-2252; ErnpI.: 
5; SIs. Mgr; Rick Schellenberg; Dist. Mgr; Rick 
Schellenberg 

. . . . . . . . . . . . . . . • . . . . . . . . • . . . • . • . . • . . . • . . ... 926-35411 NY Endicott, Advanced Comp. Corp. .•.... 
Kingston. Advanced Comp. Corp. ..... 
N. Syracuse, Advance CoR1JS. •.••.••• 
Rochester, Advanced Camps. Corp. ..• 
Scottsville, Advanced Camps. Corp. ... 
Raleigh, Reynolds & Assocs., Inc. ...•. 

314-921-5720 
607-785-3191 
914-339-1730 
315-699-2671 
;;16-544-7017 
716-689-1429 
919-876-0262 
513-692-8713 
216-461-()826 
918-683-4501 
503-244-7285 
412-343-5105 
215-322-6630 

Can Scarborough, Ont, MuIlites1 EIcIms. . .. 416-609-8396 NY 

ACTEL CORPORATION, 955 E. Arquas Ave., Sunnyvale, 
CA 94068, Tel: 406-739-1010, FAX: 406-739-1540;~: 
68; SIs. Mgi; Bob Duyn 

ADDmVE CIRCUITS, AMP-AKZO Corp. P.Q Box 700, 
Weal La, Aquebogue, NY 11931, Tel: 516-722-4100, FAX: 
516-722-4154; EfT1:JL: 500; SIs. Mgr; Lenny SmookIer, Nat. 
SIs.Mgr. 

ACTION INSTRUMENTS, 8601 Aero Dr. San Diego, CA ADE, INC. 1430 E. 130th St, Chicago, L 60633, Tel: 312-
... ,,-~.nn FAX: 312-648-3919', FSC No.: 62049', SIs. Mgr; 92123, Tel: 619-279-5726, FAX: 619-279-8290; ~: ~ 

230; SIs. Mgr; Frank Williams, Sis. VP 

AcnVE CONTROL INSTRUMENTAnON, P.O. Box ADIRONDACK WIRE & CABLE, ACS Industries Inc. 
243-Wildwood Circle, Key Largo, FL 33037, Tel: 305-451- 160 Hamiel Ave., Woonsocket, RI 02895, Tel: 1-401-769-
1000 FAX' .,...~-·~1 3232' FSC No.' 55116' E ...... · 6 1600, FAX: 1-401-769-1607; EmpL:650; SIs. Mgt: Julan , ."........., -, • ,....... Ceduto 
....•.......•.•........•...•....................• 001126 

ACTOWN-ELECTROCOIL, INC. 2414 Highview, Spring 
Grove, IL 60081, Tel: 815-675-6641, FAX: 815-675-2050; 
EIT1Il: 200; SIs. Mgr: Las Friedman 

AC TRANSFORMER, 89 Madison St, Newark, NJ 07105, 
Tei: 201-569-8574, FAX: 201-589-3155; FSC No.: 36n; 
EIT1Il: 13; SIs. Mgr; George Giangrande, Sis. Conslt 

FAJ(:71~634-0802 

NY 
NY 
NY 
NO 
OH 
OH 
OK 
OR 
PA 
PA 
PA 

Arcanum, Ashby Assocs., Inc: ........ . 
CleVeland, Ashby Assocs., Inc. ....... . 
Tulsa, Kemp 1ns1rs.,1nc. •........•..... 
Portland, Topp Engrg. Sis. Corp. ••..... 
Pittsburgh, AshtYf Assocs., Inc. ..•..... 
SoutIIaqlIon, CampbeH Assocs; •••••• 

Weal Chesler, EIcUn. Resources, Inc. 
..........................••..•........ 215.431-0198 

SC Greawille, Reynolds & Assocs., Inc. .. 803-286-8701 
TX LewiSVille, J. Hughes Co. ...... ; ...... 214-221-1536, 

214-221-1538 
lIT Murray, EIcom .......... 801-262-2400,801-262-2472 
VA Alexandria, Dyna-Rep Co. ............ 703-354-1222 
VA Harrisburg. EIctm. Resources, InC. .••• 703-269-5571 
VA Norfolk, EIc:In1. Resources, Inc. ....••.. 804-.583-4859 
WA BelleVue, Topp Engrg. Sis. Corp. ...... 206-747-5400 
EXP NY/New York, Robum AgencIes, Inc. 

· .. ....•.. .. .•.. . ........... ... ..•.•... 914-966-1016 
Can Weston, Ont, Duncan InsIrs., Canada lid. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. . . . . . . .• ·416-742-4448 
ACUREX CORP.! AUTODATA DIV. 555 Clyde Ave., P.Q 

Box 7042, Mot,ontain VIew, CA 94039, Tel: 415-967-9100, 
TELEX: 34-6391, TWX: 911).379'6593, FAX: 415-967-
n27; Empl: 40; SIs. Mgr; David Swartz; Dist. Mgr: David 
Swartz 

ADTECHPOWER INC. 16208. Sunklst St, AIlaheim, CA ADVANCED ANALOG,lntech, 2270 Martin AVe., Santa 
92806, Tel: 714-634-9211; FSC No.: 58410; ~: 55; SIs. Clara, CA 9505Q, Tel: 406-986-2702, FAX: 406-986-2702; 
Mgr: Royston A Allman; DIst. Mgr; RoystOn A Allmari FSC No.: 52487; EIIlJI.: 200; SIs. Mgr: MIchael Sullvan 
. ........ .......... .•. ... .. .... .. ... . . .. ... 001580-.1583 ... .... ..... .. .... .. ..... . ..•. . .......... .. ..•. .. 001548 

ADALET-PLM/DIV. OF SCOTT & FETZER CO. 4601 Local Sales Offices & Reps 
W.1501h St, Cleveland, OH 44135, Tel: 216-267-9000, CA CempbeI~ Seclilo Co. .......•......... 406-374-5220 

TELEX: 98-5349, FAX: 216-267:1681; FSC No.: 73368; FL DeertleldBeach,JackKrutek&Assoc. 
305-427-4202 
312-956-6240 
508-855-6080 
313-643-0506 . 
516-549-5180 
503-641-73n 
214-234-3600 
206-747-9424 

ErnpI.: 1n .............•..•.•.........•........•. 
IL Elk Grove VL, Carlson Elect. Sis. ..... . 

ADAMS-MAXWEl..I.. DIVISION, Coast Magnetics, 1207 
. NOrth La Brea Ave., IngIewoQd, CA 90302-1284, Tel: 213-
673-3245, 1E.EX: 886103AM1SPACEASA, FAX: 213-673-
8628; FSC No.: 22558; EfT1:JL: 60; SIs. Mgr; Allen Adams 

ADAMS RITE PRODUCTS, INC. 540 w. Chevy Chase 
Dr. Glendale, CA 91204, Tel: 816-241-5121, TWX: 911). 
497-2276, FAX: 816-500-7239; ~: 150; SIs. Mgr; 
Jonas WllHams 

ADAMS-RUSSELL, INC. DIV. OF MIA COM, INC. 110 
Haverhill Ad., Amesbury, MA 01913, Tel: 508-386-5210, 
TWX: 710-347-8360, FAX: 508-386-9758; FSC No.: 11558; 
EfT1:JL: 400; SIs, Mgr: H. Adjemian 

ADAPTEC, INC. 691 South Milpitas Blvd., MilpitaS, CA 
95035, Tel: ~, 1E.EX: 91l1-336-0060, FAX: 

MA Natick, Wayland Eng. Sis. •.•........•. 
MI Troy, c.a J_ & Assoc. •.•••.•.... 
NY New York, Morgan EIcUn. SIs. ...•.••• 
OR B!laverton. Queet Mktg. .............. . 
TX Pallas, SpecIra Sis. Corp. ...•.•...•... 
WA Bellevue, Queet Mktg. ............... . 

LocaIDi8tJIbuJcrs 
AL BIrmIrv-n. lndus1rial EIec. Supp. ..•. 205-958-8504 
CA Palo Alto, Zack EIcIms. .......•....... 415-326-5432 
CA San Francisco, Zack-EIctms. .......... 415-626-1444 
L Chicago, New8l1< EIcIms. ....•.. :... 1-312-784-5100 
LA LaIayette, Ralph's 01 LaIayetIe ......•. 316-233-0105 
MD Gaithersburg, M S EIcIms. ............ 301-921-0200 
MA Woburn, Mac Bearing................. 617-933-2110 
PA PhIladelphia, Phil~hla EIcIms. •. .•. 21.5-673-0400 
TX Fl Worth, Allied EIcIms. •........... , 1-8()().43a.5700 

406-262-2533; EIT1Il: 6006; SIs.Mgr;Wayn&GartIn; Dist. ADTRON CORPORAnoN..128 w. Boxelder Ste. 102, 
Mgr:Roy SaIIre Chandler, f(Z 85224, Tel: 602-926-9324, FAX: 602-926-

9359; ErnpI.: 4; SIs. Mgr; Shlela FdZgeraId 
ADAPTIVE NETWORKS. p.o. Box 1020 Kendall Sq, 

Cambridge, MA 02142, Tel: 617-497-5150; ErnpI.: 20: SIs. ADVACOM; INC. 5820 Wilst Ad., McKean, PA 16426, Tel: 
Mgr ~ Sumin Tch8n 1-800-456-0512, 814-476-7n4 

. Local Sales Offices & Reps 
AL Huntsville, Sides Assoc. ••••••• ,...... 205-859-9395 
f(Z Tempe, Thor Engrg. ....•..•..•....•.. 602-436-6494 
CA LaJolIe, Thorson ....•.....•.. : .. ; .... 619-292-8525 
CA Newport Bch., Leading Concept.:..... 714-851.{)654 
CA Sunnyvale, Pass Assoc. •••••••..•.••• 406-736-9040 
.CT North Haven, KiIch\In & KutchIn ....•• 203-239-0212 
IL Berkeley, ESA Tecl!. Mktg. •...•..•..•. 706-544-0120 
IN indianapolis, CO ~ Sis. .....•.... 317-921-5000 
IA Cedar RapIds, Delilron . • . . . . ..• . •• . . . . 319-393-0075 
KS WIchIta, Miller AaroSpace ....•..••..•. 316-689-8292 
MD RandaHsIown, Beacon North . •• . . • . . • . 703-476-2460 
MA Burlngton, Kitchen & Kutchin •.. .. .... 617-229-2860 
MI Madison Hgts., PIne Sis. .....•. ..•..•. 313-589-0350 
MN Eden Prairie, Electro Mark •..•..•...•. 612-944-5850 
MO Hazelwood, Acorn .................... 314-731-2002 
MO St Louis, Acorn....................... 314-421-1751 
NY Huntington, Cornpar ...•..•.....•..•.. 516-423-5680 
NY Rochester, Foster & Wager ••••.••.•.. 716-385-7744 
OH ClncInnaIi, Maldn ......•.•..• '.' c...... 513-871-2424 
OH Dayton, Del SIeIIen .....•..........•.. 513-283-3145 
OR Beaverton, MIcro Sis.· .•............ " . . 503-645-2841 
PA CollegevIlle, HI! Sys. •.•........••..... 215-469-3258 
TX Cellae, MGR ••• .•••••••.••••••••••••.• 214-236-5246 
lIT Ogden, Taylor Mktg. ....•••.• ...••.•..• 801-546-9570 
VA StarIng, Beacon North .. ..•.•......... 703-476-2460 
WA Bellevue, Micro SIs. . . •• • •• • •• • •• • .• • • • 206-451-0568 
Can Quebec, KaytronIcs •• " • : ••.•• ; •..••• : 514-745-5000 

604 North American offices only. For worldwide reps & distributors, see Vol; W. EEM 1991 



Manufacturers and Sales Offices Directory ADVANT 
ADVANCED CIRCUrr TECHNOLOGY, 118 ADVANCED LINEAR DEVICES, INC., 1180F Miraloma Ml Uvonla, JFCO Inc. ............... , ... . 513-421-7590 

305-857-2110 
813-531-2248 
404-381-5592 
312-948-7600 
301-461-2400 
612-854-6616 
518-678-1588 
218-398-8300 
513-890-8322 
603-877-9600 
214-844-0487 
206-867-0416 

Northeastern Blvd., Nashua, NH 03062, Tel: 603-800-6000, 
800-234-FLEX, 1WX: 71 ()-228-8961, FAX: 603-880-1785; 
FSC No.: 57034; EmpL: 185; SIs. Mgr" David Bouley, Dir. 
of SIs. 

Way, Sunnyvale, CA 94086-4608, Tel: 408-72()-8737, FAX: FL Orlando, Gillum SIs. ................. . 
408-72G-8297; Empl.: 10; Sis. Mgr" G. M. O'Neal; Dis!. FL Tampa. Gillum Sis. .................. . 
Mgr" G. M. O'Neal GA Duluth, DTM Inc. .•.....•.....•....•... 

.... lIt.. ADVANCED 
_ •• COMPONENTS 
__ INDUSTRIES, 
....... INC. 

FAX: 310-328-0062 
ADVANCED COMPONENTS INDS., INC., 

Spitznagel GmbH. 1308 Sartori Ave.. No. 105, 
Torrance. CA 90501, Tel: 213-328-0060, 31()-328-0060; 
SIs. Mgr" Irma Spreitzer ........ A·2150·2151; a·1492 

Local Sales Offices & Reps 
CT Hopkinton, Berkshire' Elctms. ......... 508-435-9358 
IL Schaumburg. Terry McNulty & Assccs. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 708-894-2529 
MA Hopkinton, Berkshire Elctms. ......... 508-435-9358 

ADVANCED CONNECTOR TECHNOLOGY, 326 
Dakwood Sl, Ventura, CA 93001, Tel: 905-653-5753, FAX: 
805-653-0940; Empl.: 5; SIs. Mgr" Karin Kalli 

ADVANCED CONTROL SYS., 10 Old Mine Rock Way, 
Hingham. MA 02043, Tel: 617-740-0223, FAX: 617-74()-
4227; Empl.: 13; SIs. Mgr" Lecpold Brie ....•... 001127 

ADVANCED CONVERSION TECH. 2001 Fulling Mill 
Ad. p.o.a 70, Middletcwn, PA 17057, Tel: 717-938-2300, 
FAX: 717-939-7170; FSC No.: 80642; EmpL: 100; Sis. 
Mgr" LM. Reis 

ADVANCED ELECTRONIC PACKAGING, 21562 
Surveyor Circle, Huntington Beach, 'CA 92646, Tel: 714-
96!..,150, FAX: 714-536-0936; EmpL: 12; SIs. Mgr" 
Douglas A. Hill ................................. A.1719 

Local Salas Offices & Reps 
Can Mississauga. Ont, Vrtel Elctms. ....... 416-676-9720 

ADVANCED FILTER DEVICES, INC. 6241 Yarrow Dr, 
Ste. 0, Carlsbad, CA 92009, Tal: 619-436-2074, FAX: 619-
438-5937; FSC No.: 56620; EmpL: 45; SIs. Mgr" Herbert 
Johnson 

ADVANCED MATERIALS SYSTEMS, See Handy & 
Harman Electronic Materials Corp. 

ADVANCED MICRO SYSTEMS, INC., 31 Flagstone 
Drive, Hudson, NH 03051-4920, Tel: 603-882-1447, FAX: 
803-881-7600; EmpL: 50 

ADVANCED POWER PRODUCTS, 1510 Garden St Ste. 
17, Santa 8artJara, CA 93101, Tel: 805-965-0042, FAX: 
805-694-4400 

ADVANCED SYSTEMS CONCEPTS, INC., 2333 N. 
Lake Ave, Altadena,CA 91 001 ,Tel: 816-791-()983, TELEX: 
701 215 ASCI, FAX: 818-791-8347; FSC No.: 6U785; 
EmpL: 15; SIs. Mgr" Maria Reddlx; Dist. Mgr" a Lee 
................................................. 001144 

Local Salas Offices & Reps 
IA Des Moines, Beams Co. ............. . 
MN Edina, Integralad Peripheral Sys ...... . 
OH Dayton, Ashby Assccs. .............. . 
VA Vrenna, Advanced Technlg. Assccs. .. 

515-255-1148 
612-831-0349 
513-252-5627 
703-556-0500 

FAX: 619-727-4436 
ADVANCED TECHNOLOGY COMPANY, 2142 F 

Industrial Ct. Vista. CA 92083. Tel: 619-727-7430; Empl.: 
10; SIs. Mgr" Bill Unko ... 801235-1237; C·1605-1608 

ADVANCED THERMAL PRODUCTS, INC. P.O. Box 
249, St Marys. PA 15857, Tel: 814-834-1541, FAX: 814-
834-1556; EmpL: 15; Sis. Mgr" John M. Sidoni 

Local Salas Offices & Reps 
GA Atlanta. OHR Mktg. .................. . 
MA Andover, Crawford & Assoc. . ........ . 
NY Syracuse, John R Costello .......... . 
NO Raleigh, OHR Mktg. .................. . 
TX Dalles, Ea1man Engineering .......... . 
WI New Berlin, Thomas Laban! ....•..•.. 

404-564-0529 
508-47()-2122 
315-472-0322 
919-829-1970 
214-771-1903 
414-425-7157 

ADVANCED HARDWARE ARCHITECTURES, INC. P. ADVANCED VIDEO PRODUCTS, P.O. 1450/543 Greal 
0. Box 9669, Moscow,ID B3843, Tel: 208-883-8000, FAX: 
208-883-6001; EmpL: 50; SIs. Mgr" Jack Maynard Ad, Littleton, MA 01460, Tel: 508-486-0024, FAX: 508-488-

6488; EmpL: 65; Sis. Mgr" Christopher Mohan 

ADVANCED HARDWARE MANUFACTURING, INC. 
-1I25l'IOi8li-onVe;'Fenton;~let:31+343-385O; 

FAX: 314-343-3937; EmpL: 11 

ADVANCED HIGH VOLTAGE CO. INC., P.O. Box 
32408, Tucson, P;z 85751, Tel: 818-997-7222, 602-721-
2424; SIs. Mgr" John Richardson .............. 001579 

ADVANCED INPUT DEVICES, W. 250 A.I.D. Dr, Coaur 
d'Alene, 10 83814, Tel: 208-765-6000, 1WX: 51()-77S-
0584; FSC No.: 95666; Empl.: 300; SIs. Mgr" Jim Bennett 
................................................. a·1795 

Local Salas Offices & Reps 
CO Aurora, Electrodyne •.................. 
CT WalNngIOrd, Apex Assccs. ........... . 
Fl CasseIbury, Southern Elctm. SIs. ..... . 
10 Coaur'd Alene, Advanced Inpul DYes. 

303-695-6903 
203-269-8401 
407-332-4718 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 208-765-6000 
IL N., Arlington Hgts., Cocmbs Assccs. Inc. 

....................................... 312-438-9810 
MD Galtheraburg. Carwither Assccs. Inc. .. 301-912-9545 
MA Westwood, Apex Assccs. ............. 617-326-5042 
MN Minneapolis, Debeck-Hays ............ 612-835-3610 
NJ Malawan, Shepard & Assccs. .......... 201-568-0095 
NJ Malawau, Shepard . • . . . . . . . . . . . . . . . . .. 201-566-0095 
NY Victor, Net SIs. .............•.......... 716-924-1844 
PA Prospect Park, En SIs. ................ 215-534-3340 
PA Warrendale, Baehr-Greenleal & Assccs. 

· . . . . . . . . . . . . . . . .• . . . . . • . . . . . . . . . . . . . .. 412-934-3088 
FL Casselberry, SEM.L ................ "' 305-962-2255 
OH Westlake, Baehr-Greenleaf ........... 216-692-1770 
UT Sak Lake City, Electrodyne ........... 801-264-8050 
WI Milwaukee, Coombs Assccs.lnc. ..... 414-351-6123 
Can Hamilton, Ont, cartwright Southall Assoc, Inc. 

· . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. 418-528-0294 

ADVANCED INTERCONNECTIONS CORP. P.O. Box 
1019, West Warwick, RI 02893, Tel: 401-623-5200, TWX: 
91()-240-3454, FAX: 401 823-8723; FSC No.: 05-0394838; 
SIs. Mgr" Max E. Rice 

A9-VANGE- -MAGNETICS,-· INC., 625' -Mon __ 
Rochester, IN 46975, Tel: 219-223-3158, 1WX: 81()-29()-
0294, FAX: 21&-223-2524; FSC No.: 50788; EmpL: 31; Sis. 
Mgr" Kay Nixon ......•............ '" . . . . ... ... C·1688 

Local Salas Offices & Reps 
AL Huntsville. Murcota Corp . . . . . . . . . . . . .. 205-539-8476 
CA EI Csjon. ATronix Technlg. ............ 619-444-1501 
CA Mountain View, Frauman Assoc. ...... 415-964-9484 
CA Solvang. ATronix Technlg. ............ 805-686-4366 
CO Arvada, AlTOwheed ................... 303-423-5556 
CA Mission VIBjo. ATronix Technlg., Inc. .. 714-858-9009 
CT Branford, Abbott-Aliison . • . . . . • . . . . . . .. 203-481-0405 
FL Miramar, DAN-Tech Sis., Inc ........... 305-963-6142 
IL WheaIon, EMTronics. Inc. ............. 708-665-6222 
NJ Flanders, K & R Engrg. Sis. Corp. ...... 201-584-5235, 

NO Wmston-SaIem, Murcota Corp. ....... . 
PA W. Conshohocken, Eastern Co~ .. . 
MD Baltimore. Eastem Co~ Sis. Corp. 

TX Dalles, J.M. Spell Co. Inc. ............ . 
UT Midvale, Anowheed ...........•..•... 
Can Nepean. Ont, Subtec Ltd. .......•..... 
WA Bellevue, Caruso & Assccs. .......... . 

800-631-9382 
919-722-9445 
215-825-6610 

301-788-7050 
214-620-0040 
801-561-5688 
613-723-7720 
206-455-8811 

ADVANCE POWER SUPPLIES, INC. See Farnell 
Advan~ Power, Inc. 

ADVANCE WIRE & CABLE, The Advance Group. 
1661 Industrial Way, Belmont, CA 94002, Tel: '415-592-
4550, TELEX: 334475, FAX: 415-593-8859; FSC No.: 
57775; EmpL: 158; SIs. Mgr" Ed Mlttelbusher, DIst. Mgr" 
Ed Mlttelbusher 

Local Salas Offices & Reps 
P;z ,Phoenix, The Advance Grp. .......... . 
CA Anaheim, The Advance Grp. ......... . 
CA Belmont, The Advance Grp. ..........• 
CT Torringlon. Phoenix SIs. ............. . 
CO Lakewood, CDT ..................... . 

802-437-1334 
714-870-0300 
415-592-4550 
203-498-7709 
303-989-6583 

IL 
Me 
MN 
NY 
OH 
OH 
SC 
TX 
WA 

Deerfield, Flaherty-HaInes, Inc ........ . 
E1Hcott City, Tech. Sis. Inc. ........... . 
Minneapolis, TecTeam Sis. Inc. ...... . 
Glen Cove, Dynorep ..••.••.•.•....... 
Cleveland, JFCO Inc. ................ . 
Vandalia, JFCO Inc. ...........•....... 
Greer, Advance Wire & Cable .•....... 
Richardson, Promark ..•.............. 
Redmond, The Advance Grp. ........ . 

~DVANTES"t 
Advantest America, Inc. 

FAX: 708-634-2610 
ADVANTEST AMERICA, INC.,' 300 Knightsbridge 

Parkway, Uncolnshire, IL 60069, Tel: 708-834-2552, FAX: 
708-834-2610; EmpI.: 233; SIs. Mgr" John Heitman 
.. .. ..... . ... . . ... .. . . . .. . .. .... .. ... .. .. .. 001214·1215 

Instruments 

Local Salas Offices & Reps 
AL Huntsville, Southern Mktg. Assccs. .... 
P;z Phoenix, Advantest Arnartca. Inc. •....• 
P;z Phoenix, Tech. Mktg. Svc. .......•..... 
CA Cypress, Ward Davis ...........•..... 
CA Redondo Ben, Ward Davis .....•..... 
CA Santa Clara, Advantest America, Inc. .. 
CA Santa Clara, Ward Davis ............. . 
CA Santa Monica, Advantest America, Inc. 

205-534-6020 
802-84()-9470 
602-678-4940 
213-402-2458 
213-643-6977 
408-970-9922 
408-245-3700 

....................................... 213-392-0088 
CA Weallake Village, Advantest America,Inc.' 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 805-498-2523 
CO Englewood, Tech. Mktg. Svc. .......... 303-781-8819 
CT Wallingford. Pat Jenks Assccs. . . . . . . . . 203-265-9939 
FL Longwood. Southern Mktg. Assccs. ... 407-662-7317 
FL Orlando, Advantest America, Inc. .. . . . . 407-659-0722 
GA Marietta, Southern Mktg. Assocs. ..... 404-565-0603 
IL Arlington, Dytec/Midwest ............. 708-255-3200 
IL Uncolnshire, Advantest America, Inc. 

· . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 708-834-2552 
IL Park RIdge. Aegis • . . • • • • • • • • • • . • . • . • . . 708-823-1587 
IN Indlanapols, Dytec/MIdwest .......... 317-648-9898 
KS Lenexa, Dytec/Mldwest ..•........... 913-888-0215 
LA MetaIrie, Data Mktg. Assocs. .•........ 504-8;33-3655 
MD Rockville, Creative Mktg. Assccs. ..... 301-88G-4161 
MA Beverly, Pat Jenks Assccs. ........... 508-921-4600 
MA Marlboro, Advantest America, Inc. . . • . . 508-481-1141 
MA Reeding, Aegis ....................... 617-944-0974 

It- "E~lnstrs. ......•............ 612-831-7169 
MO Maryland Hgts., Dytec/South ......... 314-738-0685 
NJ Fort Lee, Advantest AmerIca, Inc. ..•.. 201-888-0300 
NJ Teaneck, Scientific Dvcs. •.••......... 201-837-1004 
NM Albuquerque, Tech. M~ Svc. ........ 505-684-3444 
NO Greensboro, Southern Mktg. Asaocs.. Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 919-479-6034 
OH Dayton. WKM Associates, Inc. ........ 513-434-7500 
OK Tulsa, Data Mktg. Assocs. ......•..... 918-494-2711 
OR Portland, Advantest AmerIca, Inc. ..... 503-255-8985 
OR Wilsonville, SYNTEK ................. 503-882-2750 
PA Allentown, Advantest America, Inc. .... 215-264-7680 
PA Coopersburg. Aegis . . . . . . . . . . • . . . . . . . . 215-965-6840 
PA Northampton. AEGIS ................. 215-837-6400 
PA SoutharnpIon. Eastern Instnm. of PA 

....................................... 215-355-7700 
PA Stroudsburg, AEGIS.................. 717-421-6680 
TX Austin, Advantest America, Inc. •...•.. 512-451-3936 
TX Austin, Aegis ......................... 512-451-6188 
TX Austin, Data Mktg. Assocs. ..•.•.•....• 512-338-4701 
TX Farmers Branch, Advantest AmerIca, Inc. 

....................................... 214-239-7834 
UT san Lake City, Tech. Mktg. Svc. ....... 801-596-8803 
VT Wiliston, Advantest AmerIca, Inc. ..... 802-879-6974 
WA Bellevue, SYNTEK ................... 206-482-7700 
Can Mississauga. Ont, Allan Crewford Asaocs.. Ltd. 

....................................... 416-690-2010 
Can N. Vancouver, ac., "llan Crawford Asaocs.. Ltd. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 604-988-2195 
Can Ottawa, Ont, Allan Crewford Asaocs.. Ltd. 

· . . . . . . . . . • . . .• . . . . . . . . . . . • . . . . . . . . . . .. 613-596-9300 
AL Huntsville. Southern Mktg. Assoc. . • • .. 205-534-6020 
CA CamarIllo, Adv_ AmerIca, Inc. .••. 808-987-6415 
CT Wailingiord, Pal Jenks .........•...... 203-265-9939 
FL Longwood, Southern Mktg.Assoc. •.••• 407-662-7317 
GA Marietta, Southern Mktg. Assoc. •• . . • . . 404-565-0603 
MD Frederick, Advantest AmerIca, Inc. ..•• 301-662-1696 
MA Beverly, Pat Jenks Assocs. ••.••.•.... 508-921-4600 
MI ' MadIson Heights, WKM Assocs. .....• 313-588-2300 
NM AbJquerque, Barnhill Assocs. ••.•...• 505-299-7858 

EEM 1991 North American offices only. For worldwide reps & distributors, see VoL W. 605 



ADVANT Manufacturers and Sales OffIces Directory 
NY Canastota, New York Hytek Assocs... 315-697-11415 
NC Gn!ensbOro, Southem MkIg. Assoc. ... 919-854-5588 
OH Dayton, WKM Assacs. ..............•• 513-43+7500 
OH Independence, WKM Assocs. ......... 21tH;24-69S0 
OR Wilsonville, Syntek • • • . . • • . . • . •• . . • . . • . 503-682-2750 
PA Pittsburgh, WKM Assocs. ..........•.. 412-892-2953 
PA Scuthampton, Eastern InsIrs. 01 PA ... 215-356-noo 
TX Dallas, Data Mktg. Assocs. ....•....... 214-661-1)300 
TX Houston, Data MkIg. Assocs. ......... 713-954-6023 
TX San AntonIo, Data MkIg. Assocs. .•..•. 51M42-3031 

H.. NcIthIIeId, FeilerAssocs.. Inc. ......... 312-446-8066 
H.. Wee! Dundee. AmerIcan SpecIalties Prods. 

....•.. ..•.. ................... ....•... 708-428-2100 
IA Ceder Rapids, Richardson Assocs. Grp. 

. ... .. • .. .... .. .. . .. .... .. . .. .. . .. . .. .. 319-384-2003 
Me Columbia, Autek Assocs. ............. 301-74lH11oo 
MA N. Andover, Russell Assoc. ........... 508-794-4995 
MA Needham lights., Kanan Assoc. ........ 617-449-7400 
MN MInneepcIis, IntemaIionaI EJctrns.. Inc. 

VA Sterlng, Advantest America, Inc. .•.... 703-444-3372 MO 
....................................... 612-671-0000 
St Louis, Rush & West Assoc., Inc. ••• 314-966-3322 

WA Bellevue, Syntek . .•.•..••... ..•..••. .. 2Q6.462.77oo NJ 
WI Hartland, Oytec/Midwest .....•..•..•. 414-367-4550 NY 
C~ CaIgary,AL, Allan Crawford Assocs. ... 403-295-0822 NY 
Can Missisaauga, Onl, Allan Crawford Assocs. 

Ft Lee, Nexus TechnIg. Sis., Inc. ...... 201-947-0151 
BuIIaIo, Vlbratech, Inc. ................ 716-896-8000 
Eest Syracuse, Fountain, Young & Co. 
....................................... 316-437-n33 

•..•...........•...•....•.............. 416-890-2010 
Can N. Vancouver, ac., Allan Crawford Assocs. 

....................................... 604-988-2195 
Can Ottawa, Onl, Allan Crawford Assocs. 

. .. .. .. . .. .. . .. . .. .. .. .. .. .. . .. .. .. .. .. 613-596-9300 
Can St Laurent. CIE, Allan Crawford Assocs. 

. ... .... .. .. . ..... .. .... . .. .. .......... 514-747-7878 

ADVANTEST CORPORATION. NS Bldg. 2-4-1, Nishi
Shlnjuku, Tokyo 163, Japan, Tel: 03-3342-7500, TB.EX: 
232-4914 ADVAN; EmpL: 1444; SIs. Mgt" Shq)ei 
Takeshita 

ADVANZ TECHNOlOGIES, INC. 455 IndusIrIaI Drive, 
Warwick, RI 02887, Tel: ~7/401,737-1050, 
FAX: 401-732-0240; EmpL: 80; SIs. 'Mgt" Aichard J. 
DaGiaccmo, Jr.; 0Ist. Mgt" Richard J. DaGiaccmo. Jr. 

ADVOTECH, INC. 670 Mercer Ad, Butler, PA 16001, Tel: 
412-283-4497, FAX: 412-283-4713 

NY Greet Neck, F & F Metro, Inc. ......... 516-492-4080 
NY Oswego, Fountain, Young &.Co., Inc. 

.....•.......•...... 807-687-3373,FAX:807-687-7611 
NC Surlinglon, EMA ...................... 91&-227-1632 
NC ChartoIte, EMA ....................... 704-366-0647 
NC Raleigh, EMA .......... .. .. .. .. .. .. .. . 919-846-6668 
PZ Phoenix, Hartland Sis. Inc. ............ 602-492-0012 
PA Horsham. Nexus Technlg. Sis., Inc. ... 216-676-9600 
PA NcIIingham. Excel Tech .............. 717-52&-8059 
TX Austin, Tesco Inc. .... .. .. .. .. .. .. ..... .. 512-834-8374 
TX Dallas, Tesco Inc...................... 214-563-1200 
TX Houston, Tesco, Inc. .................. 713-37G-6117 
VA Alexandria, Dyna Rep. ................ 703-364-1222 
NY Mendon, Tech Mark .................. 716-624-3940 
WA Mercer Island, Eagle EnIprs., Inc. ...... 206-232-7401 
MA N. Andover, Russet Assoc. ... . . . . . . . . . 508-794-4995 
Can Dorval, PO., Korfund Sampson. Ltd. ... 514-631-3565 
Can Laval Que.. EIcom OMB Inc. .......... 514-668-3361 
Can St Euslache. Que., Elcom OMB Inc. ... 514-623-4766 

AEROSPACE OPTIcs, INC. 3201 Sandy La., Fort Worth, 
A E G CORPORATION, 3140 Rle. 22, P.O. Bcx 3600. TX 76112, Tel: 817-451-1141. FAX: 817-654-3405;~: 

Scmervllle, NJ 06676-1289. Tel: 906-231-8491. FAX: 906- 60; SIs. Mgt" Ben L Fryrear 
231-11353; EmpL: 200; 0Ist. Mgt" Graham Wells 

AEROSPACE WIRE & CABlE INC.. 129-09 18 Ave.. 
A E G CORPORATION, Telefunken Semiconductors College Point, NY 11356, Tel: 716-356-2345, FAX: 716-

DiV.3140 Route 22, ScrnervIIIe,NJ 06676-1289,TeI:201- 356-2522;~: 15 
231-11300, FAX: 201-231-8353; SIs. Mgt" John Szafranski 

AEROTECH,INC.101 ZelaDr. Pittsburgh, PA 15238. Tel: 
AEG TELEFUNKEN, SEMICONDUCTOR GRP .• See 412-963-7470. TWX: 71G-796-3125, FAX: 412-963-7459; 

AEG Corp. EmpL: 156; SIs. Mgt" K Wyman; 0Ist. Mgt" K ROss 

AEL DEFENSE CORP .• 305 Richardson Ad, Lansdale, PA 
19446, Tel: 216-822-2929; FSC NQ.: 93348; EmpL: 1.600; 
SIs. Mgt" Danis Ritchie 

AEMC CORPORATION. 99 Chauncy Street, Bcston. MA 
02111. Tel: 617-451-0227, 8O().343-1391. TB.EX: 96-

, 1073, FAX: 617-423-2952; SIs. Mgt" Gecrge Wood 

AEROCOM, 3080 S.W. 37th Ave., Miami. FL 33133, Tel: 305-
446-8503. TB.EX: 6612020, FAX: 306-446-8916; FSC No.: 
81535; ErnpI.: 55; SIs. Mgt" Thomas A. Coleman 

AERODYNE CONTROLS CORPORATION, 30 Haynes 
Court, Ronkonkoma, NY 11779. Tel: 516-137-1900. FAX: 
516-737-1~12; FSC No.: 14923; EmpL: 80; SIs. Mgt" 
Anthony R Pipitone 

QEROFLEX 
FAX: 516,.694-6771 

AEROFLEX LABORATORIES INC.. ARX. Inc.. 35 
South Service Road, Plainview. NY 11803. Tel: 516-694-
8700, TWX: 51G-224-6417; FSC No.: 88379;~: 490 
...........•.•.....•...•.. : .•.•... .. ..•..•. A-1720-1721 

Local Sales Offlces & Reps 
AL Huntsville, EMA ...................... . 
AL Huntsville, South Design and MkIg. .. . 
~ Phoenix, JBS Assocs. .............. .. 
CA camarillo, RD & D Sis. Engrg. ....... .. 
CA Long Beach, AD & D Sis. Ervg. .... .. 
CA Lee AlIos Hills, HB MkIg. ............ .. 
CA Ml View. Bay Area Sis. .............. . 
CA Woodland Hills, Peterson Ervg. Co. .. 
CO Englewood, Dalltron Co. ............ .. 
CO Lakewood, Tech. MkIg. .............. . 
cr Southbury, DynamIc Techntgs. ....... . 
cr Thomaston, Tygren Co. .............. . 
FL Altamonte Sp., EMA ..... ; .......... .. 
FL PInellas Park, P & M Tech Sis. ...... .. 

AEROVOX INC.. 370 Faunce Comer Rd.. NcrIh 
Dartmouth, MA 02747-1217, Tel: 508-995-8000; FSC No.: 
4K459; Er11lL: 700; SIs. Mgt" Jack Chmura .••. A-1S1S 

Local Sales Offlces & Reps 
AL Huntsville, 20th Century MkIg. ...... .. 
PZ Scottsdale, 1_ MkIg. ......... .. 
CA Lee Gatos, Luscombe Engrg. Co. .... . 
CA Woodland Hills, Interstate MkIg. .•..•.. 
CO Franktown, MAC. .. ................ .. 
cr North Haven, J.E Bceing Co. ....... .. 
DE GreenvHle, H..Anderson .............. . 
FL Or!andc. E.P.M. Corp. ............... .. 
GA Norcross, 20th Century MkIg. ....... .. 
IL Elk Grove Village, carlson EIcIm. SIs. 

206-772-9999 
802-244-9050 
406-37G-2020 
816-663-7806 
303-66().8750 
203-266-7378 
302-656-2917 
407-426-6149 
404-446-1999 

706-956-6240 
IN Ft Wayne. F.I. camp;sano Co. .....• , . 219-488-8443 
IN Indianapolis, F.I. Campisanc Co. ...... 317-577-0319 
IA Cedar Rapids, Carlson EIcIm. SIs...... 31&-37&-1450 
Me BaltImore, Burgin-Kreh Assoc.. Inc. .... 301-266-8500 
MA Chelmsford, J.E. BoeIng Co. •......... 508-256-5600 
MA Marlon, Raymond F. Swoish Co. ...... 508-746-2536 
MI Farmington HIlls, Canier & Gable ..... 313-4n-87OO 
MN Mlnneapoils, Comstrand .............. 612-788-9234 
KS OVerland Park, Beneke & McCauI. .... 816-786-2998 
NJ Mocrestown, TAl Corp. ............... 80&-n6-5353 
NM AIbu~ Hewitt & Assocs. ....... 506-29&-n46 
NY Ithaca, a Daan ....................... 807-257-1111 
NY Melville, Comtronic Assocs. ........... 516-24&-0505 
NY Wappingers Falls, Bcb Daan .. ... ... .. 914-297-8406 
NC Raleigh, 20th Century Marketing ...... 91 &-79G-9389 
OH Cincinnati, F.J. Campisano Co. ........ 513-574-7111 
OH Dayton, Sclvnidl & Assocs. ........... 513-293-8652 
OH Mentor. F.I. Campisanc co. ....... . ... 216-976-9300 
OK TulSa, Arnmom & Rims Co. ........... 916-74&-6116 
PA Coraopolis, F.J. Campisano Co. ....... 412-264-5151 
TN Knoxville, 20th Century MkIg., Inc. •..• 616-966-2099 
TX AustIn, Anvnon & Rims ............... 512-454-5131 
TX Houston. Anvnon & Rizos Co. ........ 713-781-8240 
TX Richardson, Ammon & Rizos ......... , 214-644-5591 
WI Milwaukee, Carlson EIcIm. Sis. ... . . . . . 414-476-2790 
EXP Santurce, PR, J.E. Bceing Co. ......... 80&-753-9805 
CA San Diego, BestronIcs, Inc. ............ 61&-693-1111 

AERTECH INOS. See TRW Microwave 

AETNA ENGINEERING. p.o. Bcx n49, Van r-qs, CA 
914O&-n49, Tel: 816-341-11409, FAX: 816-882-5131; 
~: 8; SIs. Mgt" T. W. Colina 

AFE DISPLAYS INC. 3048A BerIcmar Dr. Charlottesville, 
VA 22901. Tel: 804-974-7801. FAX: 804-974-7803; ~: 
3(USA) 75(UK); SIs. MrJr" Mike H~; DIst. Mgt" 
MIkeHumpherson 

AFI/DATATROI., See DatatroI, Div. of Data C8rd 
Corp. 

AHAMTOR INC., 999 Inc., 27901 Front St, Temecule, CA 
92390, Tet 714-676-4151, FAX: 714-676-3031; SIs. Mgt" 
John Markley 

AIL, 00. CUTLER-HAMMER, See Eaton Corp. AIL 
Div. . 

AIL SYSTEMS, ~NC. Eaton Corp., Cornri1ack Ad., Daer 
Park, NY 11729. Tel: 516-696-3094, TWX: 51G-227-8073; 
FSC No.: 00762; ~: 2400; SIs. Mgt" J.a Migliaccio 

AIL TEC 00. CUTLER-HAMMER, See Eaton Corp., 
EIctm Instrmn. Div. 

AlMSCO INC. Cheler Corp., 5707 Airport Way So., Seaale, 
WA 98108, Tel: 206-762-8014, 800-426-0244, TWX: 91G-
444-1333, FAX: 206-762-8394; FSC No.: 30536; EmpI.: 30; 
SIs. Mgt" C. Ernst; 0Ist. Mgt" Carl Teichman 

AlPHONE. 1700 130\11 Ave. NE. Bellevue, WA 98005, Tel: 
206-455-0510, FAX: 206-455-0071; EfI1IL: 44; SIs. Mgt" 
Jchn Mosebar 

FAX: 214-931-9305 
AIRBORt.!. INC.. 4321 AIrBorn Dr. Addison, TX 75001-

0619, Tel: 214-931-3200; FSC No.: 10400;Mu1tiple; EmpI.: 
412; SIs. Mgt" WA Clark, SIs. Mgr.; Ditit. Mgt" Jerry. 
Jameson ....................................... Co11. 

/..Dcal SBIes Offlces & Reps 
AL Huntsville, South Dee90 & MkIg. •.•.• 
PZ Tempe, Piper Sis. Co. ............... .. 
CA Downey. Bulla Co., Inc. .............. . 
CA Sunnyvale, Advanced Tech. SIs. .... .. 
cr Torrington, Phoenix Sis. Co. ........ .. 
FL Ft Lauderdale, Southland Compe. .•.. 
L Des Plaines, ESCO Assoc. .......... .. 
IA Ceder Rapids, Dytronlx .............. . 
KS WichIta, Oytronix .................... . 
MD Hunt Valley. Eagle Sis. Corp. ........ .. 
Me Bridgeton. DyIrorix .................. . 
KS Leawood, Oytronix .................. .. 
NH Nashue, SoIla - Tronics ............. .. 
NY Glen Cove, Dynorep ................ .. 
NM Albuquerque, PIper Sis. Co. ......... .. 
NY Penfield, Upstate Comps. ............ . 
NC Raleigh. owe ....................... . 
OH Kettering, E~ .............. .. 
WA Bellevue, EIIech Inc. ................ .. 
Can Mississauga, Onl, Source EIcIms. Ltd. 

206-88().3623 

802-946-0048 
213-923-4618 
406-746-0800 
203-496-noB 
306-491-8110 
706-2911-5310 
31 &-3n-8275 
318-836-0894 
301-688-3930 
314-291-47n 
913-339-8333 
603-882-7146 
616-876-1698 
506-883-9090 
716-381-8070 
91 &-79G-7879 
513-29&-0664 
206-843-4330 

....................................... 416-676-0830 
Can Ottawa, Onl, Source EIctms. Ltd. ..... 813-737-7580 

Local DIsI1Ibutor8 
NY EImsIord, GerrinI Elect .............. . 
TX Dallas, Hall Mark EIctms. ........... .. 
CA Monrovia, Erik-AcEIect .............. .. 
PZ Scottsdale, SpIrit EIctms. ............. . 

Distributor 

914-592-6252 
214-343-6000 
816-574-1020 
602-996-1633 

FAX: 818-988-4746 
AIR ELECTRO INC.. nOD GlorIa Ave.. Van r-qs, CA 

91406, Tel: 213-873-6400, 818-988-4400, TaEX: 66-
2459, TWX: 91G-496-1794 ..................... C-1280 

FL T&rr1I8. APM Assocs. ................ . 

206-830-4030 
206-88().3623 
802-893-2382 
806-388-8220 
213-988-1116 
416-941-4080 
416-989-7959 
816-346-1201 
303-741-2122 
303-969-3811 
203-282-6220 
203-283-8722 
407-33&-2804 
813-546-4175 
813-666-2457 
407-679-1220 
404-992-7240 

AES CORP. 285 NeWbl.Iry St, Peabody. MA 01980, Tel: AIR FILTRATION PRODUCTS, INC. 707 No. Main Ave.. 
FL WInIerperk. Max Tech ........... ; .. .. 508-536-7310, TB.EX: 387652 AES CORP INT1., FAX: Tuscon, PZ 85705, Tel: '802-624-2272, FAX: 802-624-
GA RoeweII, EMA ..................... ; .. 508-536-7313; ~: 25; SIs. Mgt" BrIan RcckeIt 2279; EmpI.: 10; SIs. Mgt" Ike Campoe 

606 North American offices only. For worldwide reps & distributors, see VoL W. EEM 1991 



Manufacturers and Sales Offices Directory ALADDI 
AIRI FLEX INos. INC., 2422 Merced Ave., S. El Monte, CA OH Westlake, Baehr, Greenleaf & Assocs. IA 

LA 
MA 
MI 
MN 
MS 
NY 
NY 
NO 
OH 
OH 

Cedar Rapids, Rep Assocs. .......... . 318-373-0152 
504-468-1682 
508-393-1919 
313-553-8030 
612-683-9007 
601-1158-9292 
718-854-7470 
516-364-1217 
704-386-3454 
513-438-0724 

91733, Tel: 818-5711-7060, FAX: 1-818-578-7063; FSC ....................................... 218-892-1nO Kenner, D & W System Sis. ......... .. 
No.: 22782; SIS. Mgt: Bre1t HoIImin OH WOI1hlng1on. Baehr, Greenleaf & Assocs. Northboro, Airpax ................... .. 

t2QfIIt~ ElECTRONICS CO. 

FAX: 201-436-6024 
AIRFL YTE ELCTRNS. co., 58 New Hook Ad., P. O. Box 

231, Bayonne, NJ 07002, Tel: 201-438-2230; EmpL: 85; 
SIS. Mgt: John Piret •••.••.•..••.•• , ...... a.I238·1243 

Locel Sales Offices & RepS 
CA Los Altos, Poltronics .•..•....•....•..• 
CA Signal Hil~ Thorson Co. .............. . 
CT No. Haven. Kitchen & Kutchin .......• 
FL Naples, Techlron Sis. Corp. •.......... 
IL Park Ridge, Probe Eic1m8. ........... . 
MA Lexington, Kitchen & Kutchin ..•..•..• 
NJ Kinnelon, Avionics equip. . .•......•..• 
NY Rochester, MiHan C. Matthews Co. •..• 
PA Downingtown, Budd EIctms. Corp. •••• 
TJ( Austin, Electra Reps., Inc. •.....••.•••• 
TJ( Dallas, Electra Reps., Inc. .....•..•.... 

415-841-3020 
213-585-0381 
203-238-0212 
813-588-3800 
312-898-2044 
617-882-8230 
201-838-8105 
718-271-1910 
215-458-8258 
512-339-1163 
214-248-3852 

AIR MAZE CORP. 25000 MII8$ Ad., Cleveland, OH 4-4146, 
Tel: 218-292-6800, TELEX: 98-5413, FAX: 218-292-6812; 
EmpI.: 300; SIS. MgT: J.8. Ernster • 

AIR-O-TRONIC8, Trush, Inc., 2747 At 20 E., P.D. Box 326, 
Cazenovia, NY 13035, Tel: 315-655-2387, TWX: 710-541-
1530, FAX: 315-855-3862; FSC No.: 16883; Empl: 15 

AIRPAX-CAMBRIDGE DIVISION, A North 
American Philips CO., Woods Ad., Cambridge, MD 
21613, Tel: 301-228-4600, TELEX: 6849138, TWX: 710-
1165-9655, FAX: 301-228-8910; FSC 'No.: 81541; EmpL: 
1100; ~. Mgt: Sandy Monaghan ••••.•••••••• 801348 

Local Sales Offices & Reps 
AL Huntsville, BCI •. . . . . . . . . • . . • . . . . . . . . .• 205-539-4411 
AZ TemPe, WesIrep ...................... 602-820-9932 
CA Anaheim, Westrep ...•....•....•...... 714-527-2622 
CA San Diego. WesIrep .................. 619-568-6560 
CA Santa·CIara, Airpax ................... 408-980-0410 
CO LitIIetpn, Lange Sis. ................... 303-795-3800 
FL Pompano Beh., Airpax ................ 305-978-9019 
GA Chamblee, BCI ....................... 404-455-0405 
10 Boise, Lange Sis., Inc. ...... .. .. .. .. ... 208-345-8207 
IL Lake Zurich, Somers-Stanton, Inc. .... 708-438-2999 
IN Indianapolis, Airpax ................... 317-573-9911 
IA Marion, Rep Assocs. .................. 318-373-0152 
MD Frederick, Airpax...................... 301-243-3133 

"_. ··-MK""NOI1Ilboro, Airpax ••.••.. ,.: •• " .•...•. ::-~9 
MI Farminglon Hills, Airpax .............. 313-553-8030 
MN Eagan, Airpax ........................ 612-883-9007 
NY Rochester, Airpax ..................... 718-854-7470 
NY Syoeset, Airpax ....................... 518-364-1217 
OH Dayton, Baehr, Greenleaf ............. 513-438-0724 
OH Westlake, Beahr, Greenleaf .......•..• 218-892-1770 
OH Worthington, Baehr, Greenleaf........ 614-847-0220 
OR Beaverton, Airpax . • . . • . . .. . • .. . .. • • . . • 503-841-8130 
PA Pittsburgh, Russell F. Clark ........... 412-242-9500 
TJ( Dallas, AIrpax......................... 214-851-7433 
UT Salt Lake City, Lange Sis. ............ '. 601-487-0843 
WI Wauwatosa, Larson Assocs. .......... 414-258-0529 

AIRPAX-CHESHIRE DIVISION, A North American 
Philips Co., Cheehire IndL Pk, Box E, Cheehire, CT 
06410, Tel: 203-271-6000, TWX: 710-455-4048, FAX: 203-
271-8100; EmpL: 800; SIS. Mgt: Jerry Gabbard 
.. .... .. .... .. ... .. . .... .•... ....... . .. 801875; 1)01128 

Local Sales Offices & Reps 
AL Huntsville, B.c.1. ...................... . 
AZ Tempe, WesIrep ..................... . 
CA Anaheim, WesIrep ................... . 
CA San Diego. WesIrep ................. . 
CA Santa Clare, Airpax ................. :. 
CO littleton, Lange Sis. .................. . 
FL Pompano Bch., Airpax Co. .......... .. 
GA Chamblee, B.C.L ..................... . 
D flOlee, Lang Sis., Inc. ................. . 

205-539-4411 
602-820-9932 
714-527-2622 
618-588-8580 
408-980-0410 
303-795-3800 
305-978-9019 
404-455-0405 
208-345-8207 

....................................... 614-847-0220 
OR Beaverton, Alrpax . • . . • . • • • . . . . . • . . . . . • 503-841-8130 
PA Pittsburgh, Russell F. Clark Co. ....... 412-242-9500 
TJ( Dallas, Airpax......................... 214-851-7433 
UT Salt Lake City, Lange Sis. ...•.•....•.. 601-487-0843 
WI Wauwatosa, Larson Assocs. .......... 414-258-0529 

AIRPAX-FREDERICK DIVISION, A North 
American Philips co.. Husky Park P.O. Box 500, 
Frederick, MD 21701, Tel: 301-863-5141, FAX: '301-898-
0624; EmpL: 800; SIs. Mgt: Dennis Karr, Prod Mgr.; Dial. 
Mgr: Mike Zusi, Mktg. Mgr ...................... 801832 

LoceI Sales Offices & Reps 
AL Huntsville, B.C.I. ...................... 205-539-4411 
AZ Tempe, WesIrep ...................... 602-820-9932 
CA AnaheIm, WesIrep .................... 714-527-2622 
CA San Diego. WesIrep .•..•......•.••..• 618-588-8560 
CA Santa Clare, Airpax ................... 408-980-0410 
CO Littleton, Lange Sis. ................... 303-795-3800 
FL Pompano Beh, Airpax ................ 305-978-9019 
GA Chamblee, B.CJ. ...................... 404-455-0405 
ID Bolee, Lange SIs., Inc. • .. • . . . . .. . .. • ... 208-345-6207 
IL Lake Zurich, Somers-S1anton Inc. .•... . 708-438-2999 
IN Indianapolis, Airpax ................... 317-573-9911 
IA Marion, Rep Assocs., Inc. ......•..•... 318-373-0152 
MD Frederick, Airpax ....................... 301-243-3133 
MA Northboro, Airpax ..................... 508-393-1919 
MI Farmington Hills, Airpax .............. 313-553-8030 
MN Eagan, Airpax ........................ 612-883-9007 
NY Rochester, Airpax..................... 718-854-7470 
NY Syosset, Airpax ....................... 518-364-1217 
OH Dayton. Baehr, Greenleaf & Assocs. .. 513-438-0724 
OH Westlake, Baehr, Greenleaf & Assocs. 

Farmington Hills, Airpax ............. . 
Eagan, Airpax ....................... . 
Jackson, 0 & W Sys. SIs. ............ . 
Rochester, Airpax .................... . 
Syosset. Airpax ...................... . 
CherIoIIe, 'MacGuire & Crawford Inc. •• 
Dayton. Baehr, Greenleaf & Assocs. .. 
Westlake, Baehr, Greenleaf, & Assocs. 
....................................... 218-892-1nO 

OH Worthington, Baehr, Greenleaf & Assocs. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 614-847-0220 

OR Baaverton, Airpax .. .. . .. .. . .. .. . . . . . .. 503-84.1-6130 
PA Warrendale, Baehr, Greenleaf & Assocs. 

. . . . . . . . . . . . . . . .. . . . . .. . .. . . . . . . . . . . . .. 412-934-3088 
TJ( Dallas, Airpax......................... 214-851-7433 
UT Salt Lake City, Lange Sis. ............. 601-487-0843 
VA Salem, Process Specialiti8$ • • . . . • • • . .• 703-582-0707 
WI Wauwatosa, Leraen Assocs. .......... 414-258-0529 

Local DIstributoIs 
AL Birmingham, Dwight D. Prouty '. . . . . . . . 205-968-8110 
AL Mobile, Dwight D. Prouty . . . . . . . . . . . . .. 205-478-5056 
AZ Meea, FLW,Inc. ....................... 602-641-9157 
CA Costa Meea, FLW Inc. ................ 714-751-7512 
CA Santa Clare, MANCO ................. 408-498-6611 
CT Milford, Motors & Drivera Inc. ........• 203-877-8509 
FL Fl Lauderdale, IndL Instrs. ............ 305-971-0209 
FL Tampa, Wacco Inc. ................... 813-821-8441 
GA Marietta, Control equip. Co. ........... 404-427-8n6 
ID Boise, Radar E1ec. Co. Inc. . . . • • • • • • • • . 208-338-2227 
IL Ccuntrvside. Chicago Chain & Transmission 

.. . .. . . . . . . . .. . .. . .. . . .. . . . . . . .. . . . . . . . 708-462-9000 
IN Mishawaka, Power Comps. 01 Midwest 

....................................... 218-892-1nO IA 08$ Moines, Kim Controls ........... . 
218-258-6830 
515-274-8184 
502-426-4668 
504-753-0992 
504-468-1892 
617-740-1900 
315-533-6890 
612-780-2991 
314-343-6060 
607-729-3528 

OH WOOhinglon, Baetv, Greenleaf & Assocs. KY 
....................................... 614-847-0220 LA 

OR Baaverton, Airpax..................... 503-841-8130 LA 
PA Pittsburgh, Russel F. Clark Co. ....... 412-242-9500 MA 
TJ( Dallas, Airpax......................... 214-851-7433 MI 
UT Salt Lake City, Lange Sis. ............. 601-487-0843 MN 
WI Wauwatosa, Larson Assocs. .......... 414-258-0529 MO 

AIRPAX-INTERNATIONAL DIVISION, A North 
American Philips Co., West Johnson Ave., Cheehire, 

NY 
NY 

CT 06410, Tel: 203-271-8000, FAX: 203-271-8400; EmpL: NY 
350; SIS. Mgt: Art Catano ........... a·1875; 1)01128 NY 

Local Sales Offices " Reps NO 
AL Huntsville, B.C.L ...................... 205-539-4411 OH 
AZ Tempe, WesIrep ...................... 602-820-9932 OH 
CA Anaheim, WesIrep .................... 714-527-2622 OR 
CA San Diego. Westerep ................. 618-588-8560 PA 
CA Santa Clare, Airpax ................... 408-980-0410 PA 
CO Uttteton, Lange SIs. ................... 303-795-3800 TX 
FL Pompano Bch., Airpax ................ 305-978-9019 TX 
GA Chamblee, B.C.I ....... ~ :.~-;: ::-.-:-~:-'104-455-0405 VA 
ID Boise, Lang Sis., Inc. ........ ,......... 208-345-8207 WA 
Il Lake Zurich, Somers-Stanton, Inc. •... 708-438-2999 WA 
IN Incianepolis, Airpax ................... 317-573-9911 WA 
IA Marion, RepAssocs. .................. 318-373-0152 WI 
MD Frederick, Airpax...................... 301-243-3133 

I,.ouisville, Automatic Controls ........ . 
Baton Rouge, 0 & W Sys. Sis. ...... .. 
Kanner, D & W. Sys. Sis. ....•.....••.• 
Hingham, Hingham Bay Corp. ....... .. 
DetroIt, Automatic Controls •.......••• 
Minneapolis, Kim Controls ........... . 
Fanton, H~ Tech E1ec. ................ . 
Johnson City, Help Elclms. .......... . 
N. Tonawanda, N.E Controls of Buffalo 

New Hyde Park, 110 Corp. .•.......•.• 
Thompson Ridge, Veepo Mktg. ...•... 
Charlotte, McGuire & Crawford .•.•.•. 
BrunswIck, Automatic Controls ....... . 
Cleves, ATR DisIrs. .................. . 
Portland, Radar EIee. Cc., Inc. ........ . 
Conshohocken, 110 Corp. ............ . 
Pittsburgh, Friday Engrg. ............. . 
Dallas, Automatic Sys. .............. .. 
Houston, The Haltom Co. ............ . 
Salail, I'Iocess SpecitdIies-. c' ........ . 
Richland, Radar EIee, Cc., Inc. ....•..• 
SeaHIe, Radar EIee, Cc., Inc. ......... . 
Spokane, Radar EIee, Cc., Inc. ....... . 
New Berln, Electric Sales & Engrg. .. . 

718-891-OOS1 
516-355-0130 
914-361-2800 
704-388-3454 
218-273-1117 
513-353-1800 
503-232-3404 
215-825-4810 
412-341-1444 
214-688-1810 
713-782-5825 
703-583-0707 
508-843-6790 
206-282-2511 
508-747-3053 
414-792-2400 

MA Northboro, Airpax ..................... 508-393-1919 
MI Farmington Hills, Airpax .............. 313-553-8030 
MN Eagan, Airpax ........................ 612-683-9007 
NY Rochester, AIrpax..................... 718-854-7470 

AIRTRON, Utton Industries, Inc., 200 E Hanover Ave., 
Mooris Plains, NJ 07950, Tel: 201-538-5500, TWX: 710-
968-7473, FAX: 201-538-0357; FSC No.: 60006; EmpI.: 
500; SIs. Mgt: M. R Grosso, NaIl SIs. Mgr. 

NY Syosset, AIrpax ....................... 516-364-1217 
OH Dayton, Behr, Greenleaf'& Assocs. .... 513-438-0724 
OH Westlake, Bahr, Greenleaf & Assocs. . . 218-892-1770 
OH Worthington. Bahr, Greenleaf & Assocs. 

....................................... 614-847-0220 
OR Baaverton, Airpax . • . . . . . . .. . • . . . . • .. . • 503-841-8130 
PA Pittsburgh, Russell F. Clark Co. ...•..• 412-242-9500 
TJ( Dallas, Airpax......................... 214-851-7433 
UT Salt Lake City, Lange Sis. •.•••...••••• 601-487-0843 
WI Wauwatosa, Larson Assocs. .......... 414-258-0529 

AIRPAX SENSOR DIV., A North American PhiHps 
Co., Cheehire Induslrial Park, Cheehlre, CT 06410, Tel: 
203-271-8000, TELEX: 982421, TWX: 710-455-4048, FAX: 
203-271-8100; EmpL: 200; SIS. Mgt: Jim Rochford 
. ..•.. . . .•.. .. . .. ... ..••.•..••. . .. .•.. ; 801875; 1)01128 

Local Sales Offices " Reps 
AL Birmingham, Dwi!td W. Prouty Cc.,'1nc. 

AIR-VAC ENGRG. 100 Gul St, Milford, CT 08460, Tel: 
203-874-2541, FAX: 203-763-1383; EmpL: 40 

AJAX MAGNETHERMIC CORP. 1745 Overland Ave., 
N.E, Warren, OH 44482, Tel: 218-372-8511, TELEX: 098-
2482, FAX: 216-372-8844; EmpL: 500 

A.J.'S POWER SOURCE, 214A Cox Drive, Land-C). 
Lakes, FL 34639, Tel: 600-833-n25, FAX: 813-99&-5037; 
EmpI.: 10; SIS. Mgt: Allan L Johnson Jr .••••••• 1)01584 

Local Sales Offices " Reps 
FL Land-O-Lakes, AJ's Power Source ... . 
GA Duluth, AJ's Power Source .......... . 
NO Raleigh, Overton Assocs. ............ . 
SO Walhalla, Overton Assocs. .......... .. 
TN New Tazewel~ Overton Assocs. ..... . 

813-99&-2583 
404-441-7927 
918-781-7004 
603-838-7101 
615-828-6009 

IL Lake Zurich, Somers-Stanton, Inc. ... . 708-438-2999 AZ Tempe, WesIrep •.•••••••••••••••••••• 
205-988-611 0 
602-620-9932 
714-527-2622 
618-588-8580 
408-980-0410 
303-795-3800 
305-978-9019 
404-427-Bne 
208-.345-8207 
708-438-2999 
317-573-9911 

AKG ACOUSTICS, INC.. 1525 Aluardo St, San l.ea/Q'o, 
CA 945n, Tel: 415-351-3500, FAX: 415-351-0500; EmpL: 
100; SIS. MgT .. DavId Angresa 

IN Indlilnapolia, Airpax ................. .. 
IA. Marion, Rep Assocs. ................. . 
MD Frederick, Airpax ..................... . 
MA NOI1hboro, AIrpax .................... . 
MI Fanningion Hills, Airpax ............. . 
!.AN Eagan, Airpax ....................... . 
NY Rochester, Airpax .................... . 
NY Syosset, AIrpax ...................... . 
OH Dayton, Baehr, Greenleaf & Assocs. .. 

317-573-9911 CA 
318-373-0152 CA 
301-243-3133 CA 
508-393-1919 CO 
313-553-8030 FL 
612-683-9007 GA 
718-854-7470 D 
518-364-1217 L 
513-438-0724 IN 

AnaheIm, WesIrep ; ................... . 
San Diego. WesIrep ......... : ........ . 
Santa Clara, Airpax ••••••••••.•••••••• 
UttIeIon, Lange Sis., Inc. ••••••••.••••. 
Pompano Bell., AIrpax ............... . 
MarIaIta, Control Equip. Co. .•......•.• 
BoIse, Lange SIs, I.nc. .••• , •••••••••.••• 
Lake Zurich, Somers-Stanton Inc. .••.• 
indianapolis, Airpax .................. . 

~II..S, Myers Industries, 1283 S. Main St, AkrOn, 
OH44301, Tel: 218-253-5593, TELEX: 98-8321, FAX: 218-
253-9801; EmpI.: 200; SIS. Mgt: W. J. Tonachlo; DIBt. Mgt: 
D. Marlin 

ALADDIN ELCTRNS., See AlE Div. of Vemitron 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 607 



ALAN I 
ALAN INDUSTRIES 1NC"P.o. Box 1203, Columbus, IN 

47202, Tel: 812-372-8889, FAX: 812-372-5909;FSC No.: 
52750; EmpI.: 38; SIs. Mgt: BIayde A. Kennedy 

t.oceJ SaIeIJ OffIces & Reps 
AI. HunliMIIe, Saber ~ ...•......... 1IOO-327-0B53 
/lIZ ScoItIIdaIe, Arconi SIs., Inc. ••...•••••• 602-947-5745 
CA C8IabaM8, Pamcor, Inc:. ..•..••.....•. 81~701 
CA Palo Alto, RF ~ ..•••••.•••.••.•• 415-411+3331 
FL Apopka, Saber ~ ............... 8OO-432-82BB 
FL MeIbotme, Saber Assoc. ••••••••••••• 8OO-432-82BB 
FL T.npa. Saber ~ ...... , ......... 8OO-432-82BB 
GA LawrencevIlle, Saber ~ ......... Il00-327-0853 
IN Fort wayne, TX SIa .................. 219-489-4447 
KS Roeland Park, Abrams & ~ ...•. 91~2303 
MD Kenainglon, Koebert ~ .•.• .,... 301-493-8924 
lilA' TopaIIeId. Uberty EIecIro Mktg. ....... 5OB-BB7-«!55 
Me Sl LouIe, Abrams & ~ ,......... 314-561H1447 
NY New Rochelle, Ascor EIctrns. ..•...•.. 914-235-BB3B 
NY Syracuse. T -6quar8d EIctrns. .,.,.,.,. 315-483-8592 
NC Clayton. Saber ~ ............... 1IOO-327-0B53 
OH Dayton. FredaricL Ohmer .,.,., ., ., ., 513-434-1454 
OR Portland, Caruso & ~ •.•.••• •••• 50$-24&-5439 
PA Glenside. Koebert~ """""" 215-887-2310 
TX AddIson, Robert R Thomas Co. . • . . • . . 214-233-8235 
WA BellevUe. Caruso & Assocs. . ., ., ., ., ., 206-455-8811 
YN Inwood, Koebert ~ ...•.... ...•.. 304-22IHI401 
EXP CT, Stamford, Dage Corp. ., ., """ ., . 203-324-3123 
Can Qaawa, Ont., GIga-Trcin ., ., ., ., .,., .,. 613-225-4090, 

ALARM CONTROLS CORPORATlON. p.o. BOx 280, 

Manufacturers and . Sales Offtces Di"-ory 
ALBION INDUSTRIES, 800 N. Clark St., AlbIon, MI 48224, 

Tal: 517"1129-9441 ' 

ALDEC, INC, 3525 Old Conejo ReI, , Newbury Park, CA 
91320, Tel: 1I05-4IIIHI667, TELEX: 239-447, FAX: B05-
498-7945; EmpI.: 57; SIs. Mgt: Harry Tosado 

ALDEN COMPUTER SYSTEMS. One Salem Green, S\e. 
420, Salem, MA 01970, Tal: 50IH44-1314; SIs. Mgt: 
oOnaJd O'BrIen 

ALDEN El.ECTRONICS, INC. 40 WashIngIoo Street. 
Westboro, MA 01561, Tal: 5OB-3B6-6651,TElEX: 94-6404, 
FAX: 508-898-2427; EmpI.: 125; SIs. Mgt: L A. Fan1ngtoo 

ALDEN PRODUCTS CO. P.O. Box 660, 117 N. MaIn St., 
BrockIon. MA 02403, Tal: 508-563-01 so, FAX: 508-563-
0164; FSC No.: 01009; EmpI.: 150; SIs. Mgr: Donald J. 
PalJI ..•.............. ...... ..... ......•... «>1161-1183 

ALDEN SYSTEMS. Alden Products eo.. 262 N. MaIn St., 
P.o. Box 660, BrockIon. MA 02403-0660, Tal: 5OB-563-
01 so, Ta.EX: 267 793 ALON UR, FAX: 508-563-0164; 
EmpI.: 150; SIs. Mgr: O. Paul 

A. L DESIGN, INC. 1411 Military ReI, BuIIaIo, NY 14217, 
Tel: 716-675-6240, FAX: 7t6-675-2404; EmpI.: 25 

A\.LEN BRADLEY co.. ELECTRONIC 
COMPONENTS DIY, A ~llntemational eo.. 
1414 Alm-BradI8y Dr. EIPaao, TX.7993B, Tel,: 915-692-
48B8, IJOO-692-.186B, TELEX: 749-400, FAX: 915-594-
8922; EmpI.: 6500; SIs. Mgt: George HacIadadI; /JIlt. 
Mgr: George HackaIacI;. 

ALLEN- EIFiIO-EV CO. DiY. of induatrIaI Control Grp., 
1201 8. 8econdSt., MiIW/Uale, WI 53201, Tat 414-382-
2000; TS..Ex:. 266iI9, 1WX: 4311016, FAX: 414-382-4444; 
EmpI.: 1600; DIst. Mgt: Did< Z8jork , 

FAX: 818-765-2387 
ALLEN 'co., INC., ROBERT G., 7267 CoIdwaIar 

CanyOn. N. Hollywood. CA 91605, Tat 818-78H3OO, BOO-
999-3711; Erf1JI.: 35; SIs. NIgr; Bob Keltz 
.............................. A"0C18-1C101, 1 .... 18012 

t.oceJ Sales OffIces & Reps 
CA Sunnyvale, Rob8rt G. Allan Co., Inc. ..• 408-243-7007 
CT Windsor, Janeco ............ .......... 2Q3.6118.4513 

Deer Park, NY 11729, Tal: 516-586-4220, FAX: 516-586- ALEPH INTERNATIONAL CORP, Nippon Aleph L Chicago, Randell Sis. ................. 312-967-1513 
6500; FSC No.: 55042; EmpL: 50; SIs. Mgr: John COrp.. 1026 Griswold, San Fernando, CA 91340, Tal: 618- NJ P~Park,JancoTechnlg.Inc:. ... 2OH141-4OOB 
BenedaIIo 385-9856,600-423-5622, FAX: 818-365-7274; EmpI.: 17; NM ~8IqUII, NeIco EIcIms. .......... 50$-293-1399 

ALASCO RUBBER & PLASTICS CORP. 617 MountaIn 
View AveiJ7, Belmont, CA 94002, Tal: 415-595-4100, FAX: 
415-595-0298; FSC No.: 13862; EmpL: 25 

ALBAR, INC., 19013 38th Ave. W. Lynnwood. WA 9803B, 
Tel: 206-nHlOO6, ~, FAX: 206-nl-2163; 
EmpI.: 50; SIs. Mgr: David C. StifIter .,.,., . .,., A'2152 

t.oceJ SaIeIJ OffIces & Reps 
CA Granada Hills, Clown EIcIms. """'" 818-388-7475 
GA M$I18IIa, B-C EIctrns. Sis. ., .. .,....... 404-565-2088 
PA N4Iwtown.IndL Sis. ~ ........... 215-860-2076 

ALBEROX CORPORATlON. New Bedford Ind'L PI<, New 
Bedford, MA 02745, Tel: 508-995-1725, FAX: 508-995-
6954; Empl: 180 

Aleph International 

The 
Largest 
Relay 

Distributor 
in the World. 

Over 
8,000,000 
Relays & 
SWitches 
in Stock, 

Orders Placed by 3:00 p.m. are 
Shipped.the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 10266th Avenue, 

Senta Monica, CA 90404 o.kland, CA. 94606 

Allied Control Relays 

The 8 Largest 
Relay •• 

Distributor 
in the World. 

Over 
8,000,000 
Relays & 
SWitches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452-1229 (415) 83~1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

SIs. Mgr: Frank MastroIonerdo 

A..LE. SVs.; INC. 150 ~ Ave., Ashland, MA 01721, 
Tel: 5OB-BB1-5252, FAX: 617-235-6568; EmpL: 70; SIs. 
Mgr: John Boyd/Ken Duval; DIBt. Mgr: John Boyd/Ken 
Duval .......................................... 001804 

ALEXANDER BATTERIES, New Product/OEM 
DIvlIOn. P.O. Box 28880, Sen Diego, CA 92198, Tal: 619-
4BO-4445, TElEX: 371-11855, FAX: 619-480-1351; EriIpI.: 
390; SIs. MgT: Dew Zeman ................... 001430 

Local Sales OffIces & Reps 
CA Sen Diego, Alexander Bettaries;New Prod./OEM Div. 

................. : ...... 619-480-4445-619-480-1351 

ALEXANDER MANUFACTURING COMPANV, p.o. 
Box 15OB, Mason City,IA 50401, Tal: 600-247-1621, 515-
423-6955, TELEX: 3719655, FAX: 515-423-1644; EmpI.: 
270; SIs. MgT: BID Sapp ....................... 001430 

ALEXANDRIA EXTRUSION co. p.o. Box 647 Cty. Ad. 
22 Noo1h, Alexandria, MN s6sos. Tel: 612-763-6537, FAX: 
612-763-6530; EmpL: 140; SIs. Mgr: Brian L Bloedorn 

NC KemsvilIe, Wallace EIcIms. ........... 918-998-2742 
MN Oakdale, Complete SIa............... 612-731-2923 
TX irving, Kite EIcIms. .................... 214-8111H1321 
WA Redmond, IntenItate EIctrns. ••..•..••. , 206-885-5267 
EXP Dublin, Ireland, Standard Camps. Lid. .•... 375-25025 

t.oceJ DiIlIribuIoI8 
CA Anaheim, Deco EIcIms. .......... "... 714-630-6252 
CA Oakland, Brill EIcIms. ................. 405-B34-5BBB 
CA Redwood City, H [) B ............ ..... 415-388-1388 
CA San. DIego, Deco EIctrns. .......... ,.. 618-693-1595 
CA San DIego, Mock II ................... 619-580-0515 
CA San L.earDo, Gateway EIctms. •••••.• 415-632-4500 
CT GreenwIch, Wise Camps. ............. 203-531-480 
CT S1ratIonI, C-Tronics, Inc. .............. 600-243-9967 
10 . Boise, Radar EIec. Co., Inc. .. .. .. .. .. .. 208-33B-2227 
L Itasca, Voyager EIcIms. Corp. ......... 312-n3-4900 
MA Wilmington, Heiland Elclms.,1nc. ...... 617-667-4870 
MN Fridley, Voyager EIctrns. Corp. ........ 612-571-nB6 
NJ Garfield, B & R EIcIms. ............... 201-4~ 
OR PoIIIand, Radar EIec. Co., Inc. .... . . . .. 503-232-3404 
UT Provo, CenIraI Utah EJctm. Supp. .;... 801-373-7522 
WA Richland. Radar EIec. Co., Inc. ........ 509-943-633B 
WA SeeItIe, Radar EIec. Co., Inc. .......... 206-262-2511 
WA Spokane, Radar EIec. Co., Inc. ........ 809-747-3053 

ALFA ELECTRONICS, INC. P. 0. Box 8069, PrtncelonrNJ AlLEN DATAGRAPH, INC, 2 Industrial Way, SaII!m. NH 
08543-8089, Tel: 809-275-0220, FAX: 809-275-9538; 03079, Tel: 803-893-1963, FAX: 803-693-8042; SIs. Mgt: 
EmpL: 9; SIs. Mgt: Jell Kao Tom AJIen ' 

ALGO, INC., 1237 Queen Anne Avenue, ODENTON, Me ALLEN SYSTEMS, 2346 Brandon Ad. CcWmbua, OH 
21113, Tal: 301-672-1544, TELEX: FAX: (301).672-1456; 43221, Tal: 614-488-7122; EmpL: 10 
EmpI.: 12; SIs. Mgr" G. J. O'MaJa . 

ALLEN TECHNOLOGY, PO Box 575, Sutton, NE 68979, 
ALINABAL, 26 Woodmont ReI, MiIfoId, CT 06460, Tel: 203- Tel: 402-n3-52B5 

877-3241, TWX: 71Cl-462-1178, FAX: 203-877-3241 (ext 
380); EmpI.: 255 

ALLEGRO MICROSYSTEMS.INC., formerly Sprague 
Semiconductor Grp.. 3B3 Plantation St., Worcester, MA 
01605, Tel: 508-795-1soo, FAX: 508-792-9024; FSC No.: 
31019,0CVK3,2D532; ErnpL: 2000; SIs. Mgr: 0. Ar, DIBt. 
Mgt: J.. Nardone 

AWED. CONTROLS INCORPORATED, 562 Ceptaln 
NevIlle Dr. Waterbury, CT 06705-3827, Tal: 203-757-4200, 
FAX: 203-757-4204; FSC No.: 5945; SIs. Mgt: JohnT. 
Kryjak, VP SIa & Mktg. ................... 801400-1403 

t.oceJ Sales OffIces & Reps 
AI. Huntsville, Hughes ~ Inc. ••.••.. 205-533-9108 
CA IIvine, Component Mktg. Assocs.. Inc. 

ALLEN AVIONICS, INC. 224 E. 2nd St., Mineola, NY CA ....................................... 714-727-D6B11 

11501, Tel: 518-246-6Oso, FAX: 518-747-6724; EmpL: Tarzana, Component Mktg. Assocs.,Inc:. 
.... ;. . .. . .. .. . .. .. .. . .. . .. .. .. .... .. .. 818-708-8056 

300; SIs.Mgr:Jalln!yBuchman ........ Ao1494,1653 CT Clnton,SelmarkAssocs.,Inc. ......... 203-573-9088 

t.oceJ SaIeIJ Offices & Reps FL Orlando, TrImark Assocs.,Inc.......... 407~ 
/lIZ Phoenix, J. F. Hurlbut Co. ............. 602-952-2079 GA Nor\:roes, Hughes Asaocs. Inc:. .... .... 404-662-1567 
CA Arcadia, Van GoIt & ~ •..••.•.•. 618-445-9726 L SkokIa, InclIsIriaI Reps.. Inc. . • . . . . . .. . . ~-6430 
CA 'PaIoAlto,Adtek~ .............. 415-323-5414 IN lndIanapoIie,M&LEIctmSIs. ........ 317-359-4742 
CA Sen DIego, Van GoIt & Assocs. •.•...• 619-308-0867 Me Burtonsville; Chesapeake Technlg. Inc:. 
CO Golden, J. F. Hurllut Co. .............. 303-279-n96 ...................................... . 
FL Melbourne, Reynolds & Assocs., Inc... 407-259-7000 MA Mills, SeIrrwk Assocs., Inc. .......... . 
IA DI!s MoInes, The Beams Co. .. .. . .. .. . 515-255-1148 MN BloomIngton, Indl Reps.. Inc. ........ .. 
KS Shawnee MIsaion, The Beams Co. •.•• 913-631-0300 MS Corinth, Hughes AsaoCs. Inc. ••••.••••• 
MA sCItuate, DaM Tech. SIa ...... .. ...... 617-545-9389 NH HopkinIon. SeImark Assocs., Inc. .... .. 
Me Sl Louie, The Beams Co. ............. 314-434-8448 NJ Englewood, Gray Assocs.. Inc. ...... .. 
NY Plalnview,EastemMetro~ ..... 518-931-1414 NJ Kanvi~Gray~Inc. ............ .. 
NC RaleIgh, Reynolds Asaocs. • ...... ..... 407-259-7000 NC Cart, Hughes ~ Inc. .... , ...... . 
PA W. Conahohockan, Eastem Camp. SIa Inc. OH Beachwood, EIctm SeIeIIrnaater&, Inc:. 

301-23&0530 
508-378-2914 
812-ss4-a027 
801-287-2915 
603-748-3299 
201-894-0894 
201-927-6662 
918-467-7029 

........................................ 215-825-6610 ....................................... 218-831-11555 
TX DeI1as, Bradenco 9oIP- ............... 214-352-3554 /lIZ Phoenix, BLS Comma. ................ 602-641-6613 
VA AIexendria, VangualdEngrg. SIa ...... 703-768-1680 PA PIt1sbwgh, f'Iocas Engrg. co. ........ 412-661-5050 
WA se.Ie, 'Evergreen MkIg. GIp. .... ,.... 208-633-3160 TN Knoxville, Hughes Asaocs. Inc:. .. .. .... 615-558-021is 
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Manufacturers and Sales OHices Directory AMCOE 
TX AusIIn,Con1l. Technlg. ••.......•.. , •. 512-250-2450 
TX Dallas, Con1l. Technlg. ••••.•..•••.••• 214-783-8831 
TX EI Paso, Alexander En1prs. •..•......•. 915-591-3142 
TX Houaton,~Technlg. ......•. 713-961-1262 
WI Brookfield, Industrial Reps., Inc. .....•. 414-78~9393 

Local DiBt1IbuIots 
CA Los Angeles, Master DIs\Js. .........•. 213-452-1229 
CA Santa Ana, EI-Com, Inc. •.. •. ..•. .•..•. 714-432-6633 
CA Santa Ana, NoISIan EIcIms. Inc. • . • . . . . 213-924-7651 
FL Fl Lauderdale, "-less Radio . . . . . . .. 305-973-4141 
IL Chicago, Newark EIcIms. ............. 312-784-5100 
IN Indianapolis, Ballinds. ....•.......•... 317-875-8200 
MA Newton, G_Shaw................ 617-96~ 
MN MlmeapoUs, Control DesIgn •......... 612-721-1626 
NJ oakland, Relay Specialties. . .. . •. .. ... 201-337-1000 
NY Buffalo, Summit Disltbg. •....•........ 716-887-2800 
NY Fanningdale, Pride EIcIms. ........... 515-293-4020 
NY Hauppauge, Jaco EIcIms. . . . .. . .• . . ... 515-273-5500 
NY Plainview, ACI ........................ 515-293-6630 
NY Rome, Rome EIc1ms. ..•.•..••.•...... 315-337-5400 
OH Willoughby, Gateway Megatech ...... 215-953-0333 
OK Oklahoma City, Electro En1pnI. . . . . . . . . 405-427-6591 
PA Philadelphia, P. E. L Genesis .•.. . . . . . . 215-873-0400 
PA Philadelphia, Shap EIcIms. • • . . • . • . . • • . 215-~3300 
Can Pointe Claire, Que.. Future EIcIms. .•.. 514-694-nl 0 

ALLIED ELCTRNS., SUBSIDIARY OF HALL-MARK, 
7410 Pebble, Fort Worth, TX 76118, Tel: 800-433-5700, 
FAX: 817-595-6470; Empl.: 250; SIs. Mgr: Ed BrIdges 

ALLIED-SIGNAL AEROSPACE CO., Bendix 
Communications Div. 1300 E. Joppa Ad., Towson, MD 
21204, Tel: 410-583-4000, TWX: 710-232-1823, FAX: 41 0-
337-7485; FSC Il10.: 08645; EmpL: 1500; SIs. Mgr: Jack L 
Shagena 

ALLIGATOR TECHNOLOGIES, P.O. Box 9706, Foun1ain 
Valley, CA 92708, Tel: 714-850-9964, FAX: 714-850-9987; 
EmpL: 10; SIs. Mgr: Bertil Wanner; Dist. Mgr: RobIIrt 
Galler 

ALL-STATES, INC., 1801 W. Foster Ave. Chicago, IL 
80640, Tel: 312-721Hl525, TELEX: 317027,FAX:312-725-
6410; FSC No.: 26883 

ALMOND INSTRUMENTS, See EG & G Almond 
Instruments 

ALPHA COMPONENTS, 1106 E. Simpson Rd., 
Mechanicsburg, PA 17055, Tel: 717-697-85I!5, FAX: 717-
697-8808; FSC No.: 52748; SIs. MgT: Jerry Buckwalter 

ALPHA-CORE INC. 915 Pambroke St., Bridgeport, CT 
0660B, Tel: 203-335-6805, FAX: 203-384-6120; Empl.: 15; 
SIs. MgT: Sandu Pescaru 

ALPHA DIST. CORP. 3554 Brecksville Ad., Richfield, OH 
44286, Tel: 215-65~71oo, l-B00-625-0641, FAX: 215-

-~-~------- --~----------~--~-

ALPHA INDUSTRIES, INC., 20 Sylvan Ad., Woburn, MA 
01801, Tel: 617-935-5150, TELEX: 949436, TWX: 710-
393-1236; FSC No.: 17540; EmpL: 1400; SIs. Mgr: David 
Barker 

ALPHA-M CORP, 11518 Reeder Ad S.W, 115, Dallas, TX 
75229, Tel: 214-406-0424; Empl.: 8; SIB. MgT: W. L 
Cowley 

ALPHA METALS, 800 Ate 440, Jersey City, NJ 07304, Tel: 
201-434-6n8, FAX: 201-434-7508; EmpL: 350; SIs. Mgr: 
Dave ZerIoss, VP Assembly Prods. 

ALPHA OMEGA COMPUTER SYSTEMS, 33815 . 
Eastgate Circle, Corvallis, OR 97333, Tel: 503-754-1911, 
FAX: 503-757-7415; EmpL: 5; SIB. Mgr: Gary Olver; DiBt. 
Mgr: Gary Oliver 

ALPHA PRODUCTS, INC., 5740 Corsa Ave. 6104, 
Wes1laka Village, CA 91362, Tel: 818-~04, TELEX: 
65-9210, FAX: 818-705-6986 

ALPHA-TECH INC. P.O. Box 209, Rlveidale, NJ 07457, Tel: 
201-831-1222; EmpL: 8; SIs. MgT: M. Rice 

ALPHA THERMISTOR, INC. 7181 Construction Ct, San 
Diago, CA 92121, Tel: 61~549-4660, 80().235-5445, FAX: 
61~~791; EmpL: 30; SIs. Mgr: Dan McGillicuddy 

ALPHA WIRE CORP. 711 Lidgerwood Ave.. P.O. Box 711, 
Elizabeth, NJ 07207-0711, Tel: 908-925-8000, TELEX: 
6853017, TWX: 710-995-5895, FAX: 808-925-7938; Empl.: 
376; SIs. Mgr: Unda Smith 

ALTAIR 
FAX: 818-701-5508 

ALTAIR EXCHANGE CORPORAnON, 19201 
Parthenia St No.E, Northridge, CA 91324, Tel: 818-701-
69n, BOo-624-5820 ..................... 801034·1038 

ALTECH CORP., 120 Old C9mplaln Ad., Somerville, NJ 
06876, Tel: 808-707-8464, FAX: 908-707-4455; EmpL: 35; 
SIs. Mgr: Steve Stahovic, V.P.; Dist. Mgr: Mort Gelfand, 

V.P ...• a·1349. 1843; C·1006-1007, 1148, 1164-1171 

AL TEK CO, P.O. Box 1128, Torrington, CT 06790, Tel: 203-
482-7626, FAX: 203-495-7113; FSC No.: 53939; EmpL: 65; 
SIB. Mgr: Stephen Al1schuler 

AL TEK CORPORATION, 12210 Plum Orchard Or, Silver 
Springs, MD 20904-7802, Tel: 301-572-2555, TWX: 710-
825-0422, FAX: 301-572-251 0; FSC No.: 7D336; EmpL: BO; 
SIs. Mgr: Thomas A Rainone; Dist. Mgr: Thomas A 

Rainone 

CA San Carlos, EIecIronic Engrg. Assoc. •• 415-593-2189 
FL Incian Rocks Beach, PAR Assocs. .... 813-595-8841 
GA Atlanta, PAR Assocs. ................. 404-391-9117 
L Park Ridge, G. McI... Cole Co. ......... 312-692-01165 
IN Jasper, E & K EIec., Inc................ 812-482-3181 
KS Lenexa, Dytec/South (_) .......... 913-888-0215 
KS Wichita, Dytec/South ................. '316-263-7090 
MD Westminster, Chesapeake Technlgs. •. 301-975-0004 
MA Reading, May Technlg. ............... 617-942-7135 
MI Southfield, ComIaIlnslruments ....... 313-358-2505 
MN CIystaI, Ablech ....................... 812-537-3384 
MO Maryland HgIs., Dytec/South (_) . . . 314-739-0665 
NJ MecIord, McCoy Grp. ................. 609-953-OnO 
NM Albuquerque, ESCO EIcIms. •.•.•.•.•• 505-243-3470 
NC Charlotte, PAR Assocs. ............... 704-535-9858 
OH Cleveland, ComIaIInstrs. ....•..•••••• 21 B-442-B08O 
OH Daylon, ComIaIInsIruments .......... 513-428-5310 
OR Portland, SPS EIcIms. ................ 208-323-4140 
PA Ex1on, McCoy Grp. (_) ............. 215-383-0350 
PA Pittsburgh. ComIaIInstrs. (_) ...... 412-922-5720 
TX Dallas, Seaton Corp. .................. 214-980-9860 
TX Houston, Seaton Corp. ................ 713-731-2649 
WA Edmonds, Power Sources UnHmIted.. 206-743-6641 
WA Redmond, SPS EIcIms. ............... 206-323-4140 

Local DIstributors 
GA Atlanta, PAR Assocs. ................. BOo-622-9555 
IL Park Ridge, G. McI... Cole Co. ......... 312-692-6040 
NC Charlolle, PAR Assocs. ............... 704-368-6516 

ALTERNATIVE'MANUFACTURING, INC., 8 Summer AMBIT ASSOCIATES, 203B san Rafael Ct, Santa Clara, 
St, P.O. Box 200. Winthrop, ME 04364-200, Tel: 207-3n- CA 95051-2311, Tel: 408-241-5767, FAX: 408-241-4051 
9377, FAX: 207-3n-9379; EmpL: 20 

AMBI-TECH INOS. 319 Knickerbocker Ave.. Hillsdale, NJ 
AL TRON, INC., 6700 Induslry Ave.. N.W. Anoka, MN 55303, 07642, Tel: 201-661Hl504, FAX: 2OHI88-0597; EmpL: 20; 

Tel: 612-427-n35, FAX: 612-427-3980; EmpL: 185; SIs. SIs. Mgr: AI Nagler; Dist. Mgt: AI Nagler 
MgT: Waldo W. Hasse 

ALUMINUM FIL TEA. 1000 Cindy Lane, Carpinteria, CA AMBROID CO. 461 Boston StreeI, TopaIIeld" MA 01883, 
Tel: 506-887-8248, FAX: 506-887-11727; EmpL: 3; SIs. 

93013, Tel: 805-684-7651, TELEX: 6713624, FAX: 805- Mgr: J. F. Strauss 
684-3654; FSC Il10.: 17504; Empl: 120; SIs. Mgr: B. L 
Baker 

ALUSETT U.sA, INC., 3 Cecilia Lane, Pleasantville, NY 
10570, Tel: 914-73NI12O, FAX: 914-737-8697; EmpL: 35 

AMADOR CORPoRATION, Taylors Falls, MN 55084-
0270, Tel: 612-631-2487, TELEX: 5108007012, ESYLNK: 
62911738, FAX: 612-465-3073; EmpL: 31; SIs. Mgr: Gene 
A Panger 

AMATOM ELECTRONIC HARDWARE, 446 Blake St., 
New Haven, CT 06515, Tel: 203-397-3311, TELEX: 963-
419, FAX: 203-387-4101; FSC Il10.: 06540; ErnpI.: 125; SIB. 
Mgr: James Marshall 

Local SeJes Offices & Reps 

FAX: 708-671-9469 
AMCO ENGINEERING, 3601 N. Rose St., SchIller PI<, IL 

80178, Tel: 705-671-6870, BOo-833-3156, TWX: 910-227-
3152; EmpL: 350; SIs. Mgr: F. A. Johnson 
....................... :............ C.1001-1011. 1_ 

Local Sates Offices & Reps 
AL Huntsville, Advanced Cornps. MkIg. •.. 205-681-5493 AL Huntsville, K9fTll1nstrs. ..•..•..•...•.. 205-837-4304 
AZ Phoenix, Carlberg & Assoc. .......... . 
CA-Moorf'ark;1nterconn ............... .. 
CA San Diego, Coastal EIcIms. .......... . 
CA Sunnyvale, Logan Sis. .............. .. 
CO Highland Ranch, Valoomp .......... .. 
CT Be1hany, Reps. Corp. ................ . 
FL Longwood, RD. Whi1se1l & Assoc. . .. . 
IL Elk Grove Village, Con1rol Sis. ....•... 
IN Fl Wayne, 0u1man SIs. ............. .. 
IA Marion, MSB. Assocs. ............... . 
KS Roeland PI<, MSB. Assocs. ......... .. 
Me Walkersville, Jadeleclronics ••......... 
MA Wellesley, Reps. Corp. .............. .. 
MI Dearborn, Pitcher-Pouln ............ .. 
MN Edina, Jay Borman SIs. .............. . 
MO St Charles, M.S.B. Assocs. .......... .. 
NM Albuquerque, Carlberg & Assoc. ..... . 
NY New Rochelle, R 0 I Assocs. ....... .. 
NY Syracuse, Lenard Co. ................ . 
NC Raleigh, Tingen Tech. Sis. .......... .. 
OH Cleveland, J. Olsen Co. ............. .. 
OR Beaverton, Luscombe Eng./NW ..... . 
PA Birchrunville, Jadelectronics Assocs. .. 
TX Dallas, Nesbitt ...................... .. 
WA Bellevue, Luscombe Eng./NW ....... . 
WI Brookville, ConIrOI Sis. .............. .. 
EXP NY Edgewood, Kaytech 100 ......... . 
Can RexdaIe, Truenorth Technlgs. ...••..•. 

602-468-0750 AZ Phoenix, C. T. Carlberg ..•..•..•...••. 602-468-0750 
8O&529-42:16-Hlflt-tOItAr,gaes.l(nkIhl-C::OC .............. 213-670-2833 
61 ~922-5525 CA Orange County, Knight Co. ........... 714-833-6250 
408-732-8020 CA Rancho, The Knight Co. .............. 61~7196 
303-79HI330 CA Santa Clara, Inten:onnect Sis. Grp. .... 4OB-9B().1166 
203-393-0024 CO Englewood, FG MkIg. Co. ............. 303-795-9178 
407-682-6682 CT BelhaI, 1naIr. Dynamics ............... 203-743-5045 
708-595-2110 FL Tampa, Temco SIs. Inc. ................ 813-655-7568, 
21~7699 800-282-6815 
31~3n-6261 GA Atlanta, Kemp Instrs. .................. 404-452-B05O 
913-432-2131 IL Bensenville, R L Lang & Assocs. ..... 708-768-3667 
301-645-6038 IN Fl Wayne, Waller W. Bieberich ...•.•. 21 ~2537 
617-237-6476 IN New Albany,WalterW.Biebrich,Inc. .. 812-945-3187 
313-582-5450 IA Davenport, Rush & Wes1 ............. 31~94 
812-922-5525 KS Olathe, Rush & West ................. 913-784-2700 
314-945-55n LA Lafayette, Kemp Instrumen1s . . • • . . . • . • 31 8-~9452 
5~2155 

914-632-2828 
315-4~9191 

91 ~87().6870 
216-83IHl51 0 
503-836-8864 
215-298-3800 
214-895-6700 
205-223-1541 
414-797-9500 
515-24206806 
415-744-2233 

[§~. 
'BRILL 
ELECTRONICS 
(415) 834-5888 
610 E. 10th 51 .. oakland. CA 94606 

AMBER ELECTRIC DESIGN, 6969 Trans-Canada Hwy, 
St.Laurent, PO. canada H4T 1V8, Tel: 514-333-8748, 80(). 
381-3697, TELEX: 514-333-1388; FSC Il10.: 38047; EmpL: 
40; SIs. Mgr~ Wayne Jones (~m_r.J_iID_J 

AMBER INDS.. INC., 14902 Preston Rd. SIs. 212, Dallas, 
TX 75379, Tel: 214-49().9801, FAX: 214-980-0329; SIs. 
Mgr: R. Bacon ............................. , ... 801351 

(213) 452-8002 

ALPS ELECTRIC (USA), INC. 3553 N. Firat St, San Jose, Local Sal. Offices & Reps 
CA 95134, Tel: 408-432-8000, FAX: 408-43206035(37); AZ Scottsdale, ESCO EIctrne. ............ 802-948-4404 
EmpL: 7006; SIs. Mgr: Mattie Alesi, CA Redlands, ESCO Sis. ... "............ 714-335-1444 
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AMCOE 
MD ColumbIa, L G. While & Co. .......... 301-290-8880 
MA WakeIfeId, lnalr. Dynamics •.....•••.• ,617-245-5100 
MI UvonIa, Electro Sis. Assocs. •...•••••. 313-421-7500 
MN st Pau~ Heyda/Hanks Co. ......•..•. 612-46+8531 
M(:) St Louis, Rush & west ..........•.... 314-965-3322 
NMAIbuquerque, C. T. carlberg Aa8Ocs. •. ~1446 
NY EndweI~ Reagan/Compa- Albany..... 607-754-2171 
NY Great Neck, F & F MeIro, Inc. .•........ 51~ 
NY Rochester, Reagan/Compa-, Albany •. 718-271-2230 
NO RaleIgh, L G. WhIle & Co. .•....•..••. 919-872-«149 
NO Win8Ion Salem, L G. While & Co. ...•. 919-725-3612 
OH CheaIerIand, Electro Sis. Assocs. ....• 218-729-0190 
OH DIiyIon, EIecIro SIs. Assocs. ..•....•.. 513-428-5551 
OK Tulsa, Kemp Engr. ..•...•.•...•...•.•. 918-663-4501 
OR Beaverton, eclipse Mktg. Grp. ...•.•.•. 503-642-'1661 
PA Edg8mant, Whlle/Whlddett Co. ..••... 215-353-6343 
PA PIttsburgh, EIecIro SIs. Assocs. ••••••• 412-322-9000 
SC Greenville, L G. White & Co. .....•..•. 803-271-()630 
TX Adelson, Kemp Engrg. ................ 214-931-7100 
TX AusIII\ Kemp Engrg. ....•.••.••..•.... 512-'263-3322 
TX Houston, Kemp Engrg. . . . . . . . . . . . . . . .. 713-466-1465 
VA· Ashland, L G. While & Co. ............ 604-752-'7055 
WA Redmond, Eclipse Mklg. Grp. ......... 206-1185-6991 
WA Spokane, eclipse MkIg. Grp. .....•..•. 509-922-3972 
EXP NJ, Mehweh, Inti. Sis. Diy. .•. . . • . . • . . .. 201-625-0473 

. Manufacturers and Sales Offices Directory 
Local SeIes OffIces & Reps 

FL LongWood, EAB,1nc. ' .. ................ 407-339-4966 
NJ ~,Chanco,Inc. ..... ; ........... 201-1191-7866 
TX Datla&, Control Compe. Corp. ......... 214-459-89n 
Can Scarborough, ant, LeiIcraIIInds. .. . .•. 416-439-6320 

Local DIBI7ibuIots 
Can Scarborough, ant, Leecraft Inds. . . . • • . 416-439-6320 

AMERACE CORPORATION, Newbu~ Ad., 
~ NJ 07840, Tel: 201-652-1122, TELEX: 
66533n AMERACE or 138435 HACK; FSC No.: 
3L 154;2270; EmpL: 275; SIs. MgT: D. Bucci 
........ ...... ... ..... . ...... ... ........ ... 001307-1309 

AMERACE CORP, Elastimold Oiv. Newburg Ad., p.o. 
Box 503, ~ NJ 07640, Tel: 201-652-1122 

AMERICAN INSULATED WIRE cORP, Leviton MIg. 
Co. 36 F_ St, PawIucket, "AI 02862, Tel: 401-728-
0700, TWX: 710-384-0150, FAX: 401-723-1420; E~: 
1300; SIs. MgT: Gabe S1ephen; Disl: MgT: John PImen1aJ 

AMERICAN LASER SYSTEMS, INC. 751 S. Kellogg 
Ave., Goleta, CA 93117, Tel: 605-967-()423, FAX: 605-863-
4382; FSC No.: 5850; EmpL: 4 

FAX: 213-834-0685 
AMERICAN ADVANTECH CORP. 1310 Tully Ad., Ste. AMERICAN MAGNmcS CORPORATION, Group 

115, San Jose, CA 95122, Tel: 408-293-6766, FAX: 408- 4, 74OWatsoncenIerAd.,Ceraon,CA90745, Tel: 213-n5-
293-4697; E"1ll: 72; SIs. Mgr: Thomas Chen 6651; TWX: 91().345-6256; ~L: 250; SIs. Mgt: Charlo1le 

Williams •.........•....••..•..••.••• : • • • . • . . . . •. 1)01079 
AMERICAN AEROSPACE CONTROLS, 570 Smi1h 

St, Farningdale, NY 11735, Tel: 518-694-5100, FAX: 518- AMERICAN MAGNETICS, P.o. Box 49, Carterville, IL 
694-6739; ~L: 46; SIs. Mgr: Gregory D'Abramo 62918, Tel: 618-985-48311, FAX: 618-965-4106; EmpL: 120 
. . .. .... .. ... ..... . ..... .. .... ... . . ........ B-1878-18n 

Local DIstribulots AMERICAN MAGNETIcs, P.O. Box 2509, Oak RIdge, TN 
NY Syracuse, Reagan/Compa-, Albany ... 315-432-'6232 AMERICAN ALUMINUM, 230 Sheffield St, Dept EEM, 37831-2509, Tel: 615-462-'1056, TELEX: 557-592, FAX: 

~ME[ON 
~I/\~ 

FAX: 714;.634-0905 
AMECON, INC., 1900 s. Chris La., Anaheim, CA 92805, 

Tel: 714-634-2220, 600-392-'2292, TWX: 51G-l000-384; 
SIs. Mgt::: Frank C8r1eone 
..•.... , ........... ' ..•.. A~1154, 1158-1158,2154-2165 

AMECORPORATlON, 33 J.acksonville Ad., P.o. Box 195, 
Towaco, NJ 07082-0195, Tel: 201-263-1700, FAX: 201-
263-6199; EmpL: 20; SIs. Mgr: Edward Dimitry , 
.. , .............................................. B-1644 

AGASTAT 
Over 

100.000 
Timers 

in Stock. 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 10266th Avenu~, 

Santa Monica, CA 90404 Oakland, CA 94606 

Underwriters Safety 

,~ow 4.~.·.D.·· Termmal 
Blocks 

- in Stock. 

Over 
8.000.000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213)452·1229 (415) 835·1500 
1301 Olympic. Blvd., • 10266thAYenue, 

Santa Monica, CA 90404 Oakland. CA 94606 

Mountainside, NJ 07092, Tel: 908-233-3500, FAX: 908- 615-462-'5472; ~L: 30; SIs. Mgt: E. T. Henson 
233-3241; ~I.: 125; SIs. MgT: Ronald R King 

AMERICAN MICROSEMICONDUCTOR, INC, 133 
AMERICAN ASSEMBLY INC. P.O. Box 515, 71rD.isbial KIngs Ad., Madison, NJ 07640, Tel: 201-3n-9566, FAX: 

Dr. Florida, NY 10921; Tel: 914-651-3433, FAX: 914-651- 201-377-3078; EmpL: 15; SIs.MgT:W.M.FoIey; DIBt.Mgt: 
2055; FSC No.: 74795; ~L: 5 D. a Wilson ....... :............................ A-2083 

.. ,am.eriean 
II. arlum . 

FAX: 714-731-6344 
AMERICAN ARIUM, Formerly American 

Automation & Arium, 14291 Chambers Ad., Tustll\ 
CA 92680-7207, Tel: 714-731-1661; EmpI.:39;. SIs. MgT: 
Suzanne ApiIZ ••. . ..•. . .. ..•. . .. . . ..•.. .. ... ..•. 1)01217 

Local SeIes OffIces & Reps 
CA Placentia, Accees Technlgs., Lee Dyal 

....................................... 714-998-3917 

AMERICAN CAPACITOR CORPORATION, 5387 Third 
St, Irwindale, CA 91706, Tel: 818-814-4444, ESYLNK: 91G-
333-9910, FAX: 818-814-4434; FSC No.: 59366; E"1ll: 65; 
SIs. Mgt:: Joseph Letourelle; DIst. Mgt:: JoS8ph Letourelle 

AMERICAN CHEMICAL ETCHING, See American 
Etching & MIg. . 

AMI;RICAN MICROSYSTEMS, INC., See GOULD 
AMI 

AMERICAN MICROWAVE TECHNOLOGY, INC. 
3060 En1erprise Street, Suite A, Brea, CA 92621, Tel: 714-
993-0602, FAX: 714-993-1619; ~L: 34; SIs. MgT: Lowell 
A. BeezJey 

AMERICAN MONARCH, 2801-371h Ave., N.E., 
Minneapolis, MN 55421, Tel: 612-'788-9161, FAX: 612-' 
788-2057; FSC No.: 11146; EmpL: 120; SIs. Mgt: Kathleen 
Verga; DIBt. Mgt: Leon AndeIson . 

AMERICAN RADIONIC CO. INC. 32 Hargrove Grade, 
Palm Coast, FL 32137, Tel: 904-445-6000, FAX: 904-445-
6871; E"1ll:250; SIs. Mgt: Joseph Qulm 

(11\ Ame,l<an 
"-. ~ Relays, Inc, 

FAX: 213-944-0590 
AMERICAN COMPUTER HARDWARE CORP.,2205 AMERICAN RELAYS, INC., 10306 NorwakBlvd., Santa 

S. Wright St, Santa Ana, CA 92705, Tel: 714-549-2686, 
FAX; 714-662-0491; EmpL: 25; SIs. Mgt: Regan Dunne; Fe Springs, CA 90670, Tel: 213-944-0447; FSC No.: 
DIst. Mgt: Regan Dunne lHY41;~: 45;· SIs. MgT: Richard Lenning 

AMERICAN CONTROL PRODUCTS, Div. of 
Precision Timer Co, Inc. 47 Westbrook Ind'i PI<, 

. Westbrook, CT 06499, Tel: 203-399-8253, FAX: 203-399-
5619; EmpI.: 35; SIs. Mgt: J. H. Hunicke 

AMERICAN CONTROL TECHNOLOGY, INC, 825 
Village Quarter Ad., west Dundee, IL 60118-2100, Tel: 708-
426-6780, FAX: 708-428-1057; SIs. Mgr: AI Shrock 
................................................. 801845 

AMERICAN CYANAMID CO. Metal Coated Fibers 
Dept., One Cyanamid PIaz8, Wayne, NJ 07470, Tel: 201-
831-2858, TELEX: 219-136, TWX: 71G-99B-3045, FAX: 
2OHI39-8647; SIs. Mgt:: Stephen D. Paulot 

. .. .. .. .. .. .. .... .. . .. .. .. .. . . .. .. . .. .. .... 801404-1408 

Local SaIe8 OffIces & Reps 
CA Irvine, Vale EIctm Assocs. ............ 714-551-4004 
CT Guilford, Dsta Mark, Inc. .............. 203-453-0575 
FL Pompano Bch., Bolton Assocs. • • •• • • • • 305-975-7245 
NY Jericho, J-Square MkIg., Inc. .......... 516-935-3200 
OH Cleveland, ~ Inc. .......... 218-243-9200 
OH Deyton, Componen1s, Inc. .... . . . . . . . . • 513-438-0255 
oR TIQ8Id, EI1ech, Inc. .................... 503-6B4-3458 
WA Bellevue, ERech, Inc. .................. 208-843-0525 

Local DiIJtributoIs 
AZ Phoenix, Keystone Electro Sis. ••.•.••. ~ 
FL Ft LeuderdaIe, Broth8l'$ EIctms. ...... 305-56HI7oo 
MN Mlnnespols, TIll! Bergquist Co. .••.. ,. 612-'835-2322 
NJ East BrunswiCk, Brothers EIctms. ...•. 201-238-2200 

AMERICAN aECTRONIC LABS, SEE AEL, AMERICAN RESEARCH & ENGINEERING, 1500 
DEFENSE CORP. Executive Dr. Elgin, L 60123, Tel: 708-668-7245, FAX: 

708-668-7094; DIBt. Mgi: Nancy Crenshaw 
AMERICAN aECTRONIcs, 1800 E. Valencia Dr. 

Fullerton, CA 92831, Tel: 714-871-3020, TWX: 91G-592-' AMERICAN SKYNET ELECTRONIC CO, 147.4 
1256; FSC No.: 89321; EmpL: 200; SIs. MgT: Bill Holland Gladding at, Milpitas, CA 95035, Tel: 408-945-8355, FAX: 

408-945-8357; EmpI.: 25 
AMERICAN ETCHING & MFG. 13730 Desmoncl St, 

Pacoima" CA 91331-2798, Tel: 619-898-1187, FAX: 819- ANlERICANSWITCHOORP,SeeMorsComponents, 
996-0095; Empl.: 75 Inc. 

AMERICAN HOFMANN CORP. P.O. Box 10369, 3700 
Cohen PL, Lynchburg, VA 24506, Tel: 604-522-0300, 
ESYLNK: 5106000460, FAX: 804-846-1340; EmpL: 190; 
SIs. Mgt: H.H. Wilmer 

AMERICAN TRANS-COIL CORPORATION, 124-06 
101 Ave., P.o.Box 357,Richmond Hill, NY 11419-1410, Tel: 
718-441-5207, FAX: 718-441-4930; FSC No.: 18212; 
E"1ll: 45; SIs. MgT: Walter T. Clancy 

610 North American offices' only; For worldwide reps & distributors, see Vol~ w. EEM 1991 



Manufacturers and Sales Offices Directory 

AMERICAN TECHNICAL CERAMICS 
CORPORATION, 1 Norden La, Huntington Sta., NY 
11746-2102, Tel: 516-547-5700. T8..EX: 825707, FAX: 
516-547-5748; FSC No.: 29990;11272-866-73; Empl.: 497; 
SIs. Mgt: D. Davis, Dir. Sis. & Mk1g. 

AMERICAN llME PRODS. DIV., See Frequency 
Control Prods., Inc. . 

AMERICAN ULTRAVIOLET, 562 Central Avenue, Murray 
Hil~ NJ 07974, Tel: 906-665-2211, T8..EX: 13-9266, FAX: 
906-665-9523; EmpL: 26; SIs. Mgt: J. E Moore; Dis!. Mgr: 
M. C. Stines 

AMERICAN WIRE & ELECTRONICS, 31961< Airport 
Loop Drive, Cos1a Mesa, CA 82626, Tel: 714-957-5738, 
FAX: 714-957-1614; EmpL: 5; SIs. Mgr: Greg Corzine; 
Dist. Mgt: Ray ForbeS 

FAX: 714-831-8548 
AMERICAN ZETTLER, 75 Columbia, Aliso Vrejo, CA 

92656, Tel: 714-831-sooci, T8..EX: 67-8472; EmpL: 200; 
SIs. Mgt: Fred Harmon ......... A·2187; a·1410-1413 

Local Sales Offices & Reps 
AL Madison, Benchmark Tech. SIs. . . . . • • • 205-464-0033 
I\Z. Scottsdale, Luscombe Engrg. Co. ..... 602-~ 
CA Irvine, In1erconn ...................... 714-733-1879 
CA Moorpark. ln1eroonn .................. 805-523-1562 
CA Newbury Park, Interconn . . . . . • . . • . . • .. 805-499-4024 
eli San Diego, Cetinske SIs. Co. .... ...... 619-487-3335 
CA San Jose, Amold Tech. Sis., Inc. ...••• 406-954-0400 
CO Longmont, Luscombe Engrg. Co. ....• 303-772-3342 
CT Madison, Focus Elctm Sis., Inc. ....• :. 203-245-4314 
IA Cedar Rapids, J.R SIs. Engrg. Inc. . . . . • 316-393-2232 
FL Ft Lauderdale, Synergistic Technlgs., Inc. 

.............................. : ........ 305-791-8255 
FL Melbourne, Synergistic Technlgs., Inc. 

••• •• ... . .. . ..• .. ... . . . . . . • •. •.. . •..•.. 407-242-9661 
FL ~ Synergistic Technlgs., Inc..... 813-920-5614 
GA Norcross. Benchmark Tech. Sis. ...... 404-446-1711 
L Arington Hgts., KMA SIs. Co. •.••.•••• 708-396-5300 
IN C~BemdlAssocs. ............ ~ .. 317-844-0114 
KS Overland PI<, AME SIs. ............... ,913-262-3971 
MD Gaithersburg, Naudaln Assocs. So. Inc. 

.. • . . . .. . .. .. . . .. .. .. .. • . .. ..... . . .. .. .. 301-256-5040 
MA Teun1on, Focus Elctm. SIs., Inc. ....... 508-824-3840 
MI Brighton, M' Assocs., Inc. •••.••.....•• 313-226-6550 

. MN Minneapolis, RW. Marshall Ce ........ 612-92!Hl457 
_J"lQ~CharIes, AME SIs. ............... "..... 314-928-2599 

NJ Marlton, Naudaln Assocs., Inc. ........ -e00::983-5300 
NJ Rahway, R E Breuer Co., Inc. . . . . . • . .• 201-386-5045 
NM Albuquerque, Thorsen Desert States, Inc. 

. . .. .. .. . .. .. .. .. .. . . . .. .. .. . . . . . . .. ... 505-283-8555 
NY Rochester, Union Mk1g. Grp. .......... 716-546-7620 
NY Wantagh, R. E Breuer Co. Inc. ........ 516-783-7307 
NC Raleigh, Benchmark Tech. Sis. Inc. • . .. 916-850-0833 
OH Cincinnati, Makin & Assocs. ........... 513-871-2424 
OH Dublin, Makin & Assocs. .............. 614-793-8545 
OH Solon, Makin & Assocs. ............... 216-246-7370 
OR Beaverton, Thorson Co. N.W. ......... 503-644-5900 
TX Irving, AID Elctms. .................... 214-790-4761 
UT Midvale, Luecombe Engrg. Co. .••.. . . . 801-565-9885 
WA Bellewe, Thorson Ce' N.W. ........... 208-455-9180 
WI Milwaukee, KMA SIs. Co. ............. 414-256-1nl 
Can Burlington, Ont, Aftemate Source Ccmps. Ltd. 

.. .. .. .. . .. • .. . .. . .. . .. .... . . . .. .. .. ... 416-335-8385 

Local Di8tributots 
AL Hun1sville, Electro-WIse............... 205-721-0773 
I\Z. Tempe, Acacia EIctms. ............... 802-894-2674 
CA Buena Pk., Cypress EIctms. . ....... . .. 714-521-5230 
CA San Diego, Cypress Elctms. ........... 616-535-0011 
CA Sante Clara, Cornponen1s Ctr. ••..•.•• 406-966-3751 
CA Sante Clara, Cypress EIctms. •••....•• 406-980-2500 
CA Sante Monica, Master Distrs. . . . . . . . . . . 213-452-1229 
CO Englewood, Cypress Elctms. •••••••. " ·303-792-5629 
CO Lakewood, Acacia EIctms. ....•....... 303-232-2882 
CT E Haven, J V EIctms. ................. 203-466-2321 
CT WailngIord, The Gl'88r&Shaw Co. '" 203-265-3333 
FL Orlando, Time EIctms. ................ 407-641-6565 
IL Lisle. Cemps., Inc. .. .. .. .. .. .. .. .. .. .. • 708-852-7707 
IN ~AnexEIctms. ................ ; 317-846-1323 
MD Jessup, Treeko Sis., Inc. .............. 301-470-3300 
MD Savage, Pyttronic Inds. ............... 301-953-9650 
MA Peabody, TIme Elctms./New Eng. .... 508-532-6200 
MN Eden Prairie, Cypress EIctms. ••• . . . . • • 612-934-2104 
MN New BrighIon, Chris EIctms.Dis1rs. ... 612-831-2647 
MO Sl louis, Time EIctms. ............... 314-391-6444 
NJ 0aIdand, Raley Spec. ................. 201-337-1000 

NJ W. Berln, General Ccmps., Inc. ....... 606-768-6767 
NY Buffalo, Genesee Indl EIctms. ........ 716-873-9661 
NY Farmingdale, PrIde EIctms. ........... 516-293-4020 
NC Raleigh, Rasco/RaleIgh .............. 916-761-5700 
OH Celumbus, Time EIcIms. .............. 614-761-1138 
DR Beaverton, Acacia Sis. ................ 503-646-33n 
PA Montgcmeryville, Py\Ironics IIIds. ..... 215-643-2650 
TX Irving, Cypress EIcIms. ................ 214-255-0065 
TX Richardson, RSC Elctms. ............. 214-644-3444 
WA Redmond, Time EIctms. .............. 206-882-1600 
WI Milwaukee, Progressive Image ........ 414-321-4722 

AMETEK CONTROLS DIV, Ametek Fiber Optic 
Products, 620 PennsylVania Blvd., Feasterville, PA 19047, 
Tel: 215-355-6900, T8..EX: 26-1769, FAX: 215-355-2937; 
EmpL: 100; SIs. Mgr: Jcn Kova~ Bus. Uni1 Mgr. 

AMETEK, INC, Mansfield & Green Div. 8600 sunset Dr. 
Largo, FL 34643, TeI~ 813-536-7831, FAX: 813-536-8882; 
EmpL: 120; SIs. Mgt: Gary Queensberry 

LAMB ELECTRIC DIVISION, Ametek, Inc.. 827 Lake 
S1reet, Kent, OH 44240, Tel: 216-673-3451, T8..EX: 
4332140, FAX: 216-673-8994; EmpL: 1,000; SIs. Mgr: 
RogerSmfth 

PROCESS & ANALYTICAL INSTRUMENTS DIV, 
Ametek, Inc., 150 Freeport Road, Pittsburgh, PA 15238, 
Tel: 412-828-9040, T8..EX: 6714789, FAX: 412-826-0399; 
EmpL: 110; SIs. Mgt: Jeny Barth 

AMF POTTER & BRUMFIELD, See Potter & 
Brumfield 

AMHERST INTERNATIONAL CORP. 540 Ccmmercial 
Sl, Manchester, NH 03101, Tel: 603-644-3555, 1-800-547-
5600, FAX: 603-644-3550; SIs. Mgr: Brock Putney; Dist. 
Mgr: Brock Pu1ney 

AMILON CORP., 46-12 30th Ave., Woodside, NY 113n, 
Tel: 718-274-1794, FAX: 716-278-5621; Empl.: 50; SIs. 
Mgr: L Rceenblatt 

l ~AwJdv · L *' RE AY"SPECIA TIES 
17 RARITAN ROAD • OAKLAND. NJ 07436 

World's largest specialty distributor of 
RELAYS • SWITCHES • TIMERS • COUNT~S 

SOLENOIDS • SENSORS • CIRCUIT BREAK~RS 
TRANSFORMERS • SOCKETS • LIGHTED DEVICES 
POWER SUPPLIES • TERMINAL BLOCKS • FANS 

CONTROLS • CONNECTORS • CABLE TIES 

FROM STOCK M AMERICAN 
ZETTLER. INC 

LOW PROFILE, GENERAL 
PURPOSE AND POWER 

RELAYS 

AMrrRO 

[li] 
AMITRON 
American Mic·ro-Tronix Inc. 

FAX: 508-686-0622 
AMITRON. American Micro-Tronlx. Inc, 85 Flagship 

Drive, North Andover, MA 01845, Tel: 508-686-1882; SIs. 
Mgt: Raymond Simione .......•.....•..•...•..• A.I643 

Local S8Jes Offices & Reps 
P;z Tempe, Cain Technlg. ................ 602-966-4322 
CA Del Mar, K L Mk1g. .................... 616-755-0669 
CA Orange, Cain Technlg. ................ 714-997-7311 
CA San Jose, PrecIsion Svcs. ...........• 406-996-2808 
CA Van Nuys, Cain Technlg. ............. 816-904-9382 
CO Englewood, Cain Technlg. ............ 303-220-8118 
CT Litch Field, Intrade, Inc. ............... 203-567-5901 
CT Wethersfield, Ccmpak, Inc. . . . .. .. . . ... 203-563-4764 
FL Melbourne Bch., Millett Assocs. ....... 305-725-5055 
MD CoIumbie, PSA ....................... 215-245-0513 
MA Hudson, Cempak, Inc. ................ 617-56&0031 
PA Trevose, PSA .... .. .. .. .. .. .. .. .. .. ... 606-234-0881 
NY GreaI Neck, F&F Metre, Inc ........... 516-482-4080 
TX Plano, BK Assocs. ... ;................ 214-437-4153 
VA Lynchburg, PSA ...................... 215-245-0513 
VA Dekton, PSA .......................... 215-245-0513 

Local Distributors 
CA Los Alamitos, Semi- Dice, Inc. ......... 213-594-4831 
CA Sante Clara, Semi-Dice, North ........ 408-9Bo-97n 
MA S. Easton, Semi Dice, Inc. ............. 508-238-8344 
MA Stoneham, East Coest Microwave.... 617-276-0900 
NY Central Islip, Semi Dice Long Island ... 516-234-7676 

~AMERICAN 
~ZETTLER 

The 8 Largest 
Relay •• 

Distributor 
in the World. 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

Orders Plac«l by 3:00 pm. are 
_. _Shipped the Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 (415) 835·1500 

1301 Olympic Blvd., • 1026 6th Avenue, 
Santa Monica, CA 90404 Oakland, CA 94606 

BRILL 
ELECTRONICS 
(415) 834·5888 
610 E. 100h SI .. Oakland. CA 94606 

~~ 
(213) 452-8002 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol •. W. 611 



AMrrRO Manufacturers and, Sales Offices 'Directory 
AMKEY, 1 Aegean Drive, MaIhuen, MA 01844, Tel: 50&-975- PiZ. Phoenix, Marshall .•••••••••••••••..•• 602-495-0290 

5445, FAX: 50&-975-0367; ~ 36; ,SI8. Mgr: Philip P. PiZ. Phoenix, Stelling EIcIms. Corp. ••...•. 802-437-5585 
Tempe, lime EICIms. .••••••••••• ,.... 602-967-2000 
UllleRock, CarIIIJn.BaIes Co. •..•..... 501-562-9100 
UIIIe Rock, EIecIro EnIprs. .•••........ 501-562-6936 

BodonI; DIst. Mgr: Philip P. BodonI ........ ,711-,787 PiZ. 

, AMOCO 0/1.. CO. Lubricants Business Unit, 2021 
Spring Rd.. SIe. 500, oak Brook, It. 80521-1857, Tel: IlOO-
876-3221, FAX: 708-571-7174 

AMP 
FAX: 717-986-7575 

AMP, Box 3808, Mall Slop 21028, Harri8buIg, PA 171 05, Tel: 
717-564-0100, 800-522-6752, TWX: 510-857-4110; Err¢: 
24,000; DIst. Mgr: Neal Spatz ............. , ..... ,847; 

1>1173-1273 

I.tJoaI Sales 0Hices & Reps 
CA DIamond Bar,AMP ................... 714-594-8388 
IL SchaumbLrg, AMP .. • .. .. .. ..... .. .. .. 708-361-5020 
PA Harriaburg, AMP ...................... 1IOO-522-e752 

I.tJoaI DIst1IbuIDrs 
MA Andover, BeHInds. ................... . 
TX Austin, Hamillonl Avnet EIcIms. ..... .. 
PiZ. Chandler, Hamillonl Avnel EIcIms. •••• 
MD Columbia, Hamillonl AvneI EICIms. ••.• 
NC o.-.borO, Hammond EICIms. .••.••.. 
PA HonIham, Schweber EICIms. ......••.. 
NJ Mt Laurel, Lex EIcIms. ............... . 
CA Sacramento, Hamillonl AvneI EICIms. 

CA SanIa Clara, Cypreas EIcIms. ........ . 
CA SUmyvaIa, Hamillonl AVneI EIcIms. .. . 
CT Wallingford, Marshallinds. .......... .. 
AL HunlaVllle, Harrillonl Avnet ......... .. 
AL Huntsville, Lex EICIms. ............... . 
AL Huntsville, Marshall .................. . 
AL Huntsville, PoweU EIcIms. ........... .. 
CA Woodland HIlls, Harrillonl AvneI .... .. 
PiZ. Phoenix, DaIis EIcIrn Supp. ......... .. 

[§.! 

803-882-1133 
512-837-8911 
802-981-1211 
301-995-3616 
919-275-6391 
215-441-0800 
809-273-7900 

916-925-2216 
406-980-2500 
406-743-3300 
203-285-3822 
205-837-7210 
205-895-0480 
205-881-9235 
205-837-5300 
81 &-594-0404 
802-275-2885 

BRILL 
ELECTRONICS 
( 415)834-5888 
610 E 101.h 51.. Oaklar\d. CA 94606 

(AMP) 
(213) 452-8002 

AMPERITE 
Over 

100.000 
Timers 

in Stock, 

The 
Largest 
Re/ay& 

Switches 
Distributor 

in the Wor/d, 

Orders Placed by 3:00 pm. are 
Shipped the Same Day 

(213) 452-,1229. (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

AR 
AR 
CA 
CA 
'CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 

Buena PI<, eypr.s ................... 714-521-5230 
C8IaIlaIaa, Schweber EIc\me. ..•.•.•. 818-880-9688 
ChaIsworIh, Marshallinds. •.•••.•••••• 818-407-4100 
ChaIsworIh, lime EIc\me. ....•.••. _... 818-998-7200 
Costa Mesa, HamiIIon/Avnet •••••.•.• 714-754-8029 
EI MonIe, MarshaIIlnds. .•..••..•.•••• 818-45&-5500 
Fountain Valley, Camps. CIr, Inc. • • • • • • 714-979-0437 
G8Idena, CA SWItch & SIgnal •..•••••• 213-770-2330 
G8Idena, HarriIlon/Avnet............. 213-217-6888 
Irvine, ManIhaIIInds. .•...•...•..•..•.. 714-458-5301 
irvine, Schweber EIcIms. •••. ••••...... 714-863-0200 
ManhaI1an Bch., Prime EIecIro PlOds. Co. 
••..••.••••.••.••••••.••..••.•..••••••• 213-379-3642 

CA MlIpiIas, Marshallinds. ••.••.••..••• • • • 408-1142-4600 
CA MlIpIt8s, Zack EIcIms., Inc. ......•..... 408-942-5432 
CA Morwovia, Erlk-A-EIcIms. .•..•..••..... 818-574-1020 
CA NorIh Hollywood, AIaIec Prods. ••••.•• 213-875-1700 
CT 0XI0rd, Lex EICIms. ..•••.••..•..••••.. 203-264-4700 
CA Placentia, TeleSIs EIcIms., Inc. ........ 714-579-7555 
CA Rancho Con:Iova, Marshall Inds. ...•.. 916-635-9700 
CA . Sacramento, Zack EIcIms., Inc. .•...... 91~1786 
CA San DIego, eypr.s .................. 619-535-0011 
CA San DIego, Hamillon AvneI EIcIms. •.• 619-571-7540 
CA San Diego, Marshall EIcIms. Grp. ..... 619-578-9600 
CA San Diego, Schweber EIcIms. . . . . . . . . . 619-495-0015 
CA San Diego, lime EIcIms............... 619-566-1331 
CA San Diego, Western Micro Technlg., Inc. 

• . . • • . • . . • . . . • . . • . . . . . . . . . . . . . • . . • • . . .. 619-453-6430 
CA San Francisco, Zack EIcIms., Inc. ..•.. 415-625-1444 
CA San Jose, Powell EIcIms. ............. 406-943-9020 
CA San Jose, Schweber EICIms. ••.••...•• 406-432-7171 
CA SanIa Clara, Camps. CIr, Inc. •. . . . . . . . . 405-968-3751 
CA SanIa Clara, Pyramid EIcIms. ......... 406-727-9610 
FL St Pelenlburg, Marshallinds. •....•.•• 813-573-1396 
CA SUmyvale, Tme EICIms. . • . . • . . . . . . • . . 406-734-9888 
CA Torrance, Kent EIcIms. ...•.••..•...•• 213-320-2700 
CA Torrance, lime EICIms. ..•.•.•....••.. 213-320-0800 
CA Tustin, lime EICtms. .•.•...•.••••..•.• 714-937-oell 
CA Woodland Hills, Harrillonl AvneI •..•.. 81 &-594-0404 
CO Colorado Springs, Harrillonl AvneI EIcIms. 

• •••.•••••••••• , • . . • .... • .. . . .. .. .. .. .. 303-63N)055 
CO Denver, CSID, Inc. .................... 303-292-9594 
CO Englewood, HarriIIon Avnet EIcIms. ... 303-799-0663 
CO Englewood, Tone EIcIms. ............. 303-799-8851 
CO Thornton, MarshalIInds. .............. 303-451-8383 
CT DanbI.wy, HamiIIon/AvneI ........... ;. 203-743-6077 
FL Pompano Bch., Schweber EIcIms. •.•. 305-977-7511 
CT Southbury, lime EIc\me. .............. 203-271-3200 
CT WallIngIord, ALMO EIcIms., Inc. ••..... 203-269'6801 
CT WalirigIotd, CronInElclms. ........... 203-265-3134 
FL AIIamonIe Springs, MarshaIIInds. .:... 305-767-8585 
FL AIIamonIe Springs, Schweber EIctms. 

..... ...... ........ ... .............. ... 305-331-7555 
FL Ft. Lauderdale, Hamillonl Avnel ....... 305-979-2802 
FL Ft. Lauderdale, Hammond EIcIms., Inc. 

......... ,.,........................... 305-973-7103 
FL Ft. Lauderdale, Marshall .............. 305-977-4880 
FL Ft. Lauderdale, Tme EIcIms. ...... .... 305-484-7778 

. FL Orlando, Hammond EIcIms. ....•. . . . . . 305-849-8382 
FL Orlando, lime EIcIms. ................ 407-841-8585 
FL St Peleraburg, Hamillonl AvneI ....... 813-572-4346 
FL Wmtar PI<, HamiIIonl Avnet .••..••• ,.. 305-828-3888 
GA Atlanta, EIecIro Air Corp. .......... .... 404-351-3545 
GA Norcroaa, Hamillon/AvneI ............ 404-447-7500 
GA Norcroaa, Hammond .. .. .. .. .. .. . .. .. . 404-449-1968 
GA Norcroaa, Marshall ................... 404-923-5750 
GA Norcroaa, Schweber EICtms. Corp. .... 404-448-5842 
GA Norcroaa, lime EICIms. ............... 404 448 4448 
GA Norcroaa, m Inc. .................... 404-862-0911 
D Boise, Kimball Eictms. ................ 20&-342-3559 
It. Bensanville, HamiIIon Avl,lel EICIms. .. 708-880-7780 
L Elmhurst, Semiconductor Spec. ....... 312-279-1000 
FL Orlando. m Inc. ..................... 407-859-1000 
L Palatine, OHM EIcIms., Inc. ........... 312-369-5500 
IL Schaunbarg, Lex EIi:trns. Corp. ....... 708-330-2888 
IL Schaunbarg, M8IShaI1..... . .. . .. . .. .. 312-490-0755 
IL Schaumberg, Time EIcIms. ., •. ,...... 708-303-3000 
IL Wheelng, Hawk EIcIms. .............. 312-459-4030 
IN Carme~ HamIIonI Avnet .............. 317-844-9533 
IN Ft. Wayne, Beliinds. .................. 219-423-3422 
IN indianapolis, Belinds. Inc. ............ 317-875-8200 
IN indianapolis, M8IShaII. ..... ,.......... 317-297-0483 
IA Cedar Rapids, Dee EIcIms. 319-385-7551 
IA Cedar Rapids, HarriIlon/AvneL. ...... 319-362-4757 
KS Edwardaville, Schweber EIcIms. ...... 913-441-1801 

'KS Lenexa, Harrillon Avnel EIc\me. ...... 913-888-1055 
KS Lenexa,MaIaha!I .............. ; ...... 913-492-3121 
KY Lexinglon, Hamillonl AvneI EIcIms.-1BM 

• ... ........... ............. .. ... ...... 80&-259-1475 
KY LouIavIIfe, ........ Eictms. ........... 502-637-7674 
MD AnnapolIs Jet.. PoweII................. 301-880-3255 
Me ColumbIa, Hamillon/Avnet ••••••••••.• 301-995-3559 
Me CoiurnbIa, Lex EIcIms. ................ 301-5911-7800 

Me Columbia, TIII1e Elctms: ............. .. 
'MD Columbia, m Inc. .................. .. 
MD GalIhersburg, MS EIcIms. ........... .. 
MD Silver SprIngs, Marshall Jnds. ........ , 
MA Andover, Aved EICIms. ............... . 
MA BecIIoRI, Lex EICtms. ................ .. 
MA Burlinglon, QPt. EIcIms. .............. . 
MA MIddleboro, GiyI!n EICIms. ........... . 
MA Needham, CronIn EIcIms. ............ . 
MA Peabody, Hamillonl Avnet EIc\me. .•.• 
MA Peabody, lime EIc\me. ............. .. 
MA Westborough, In Stock PlOds. .•.•.•.. 
MA Wllminglon, Helin! EICIms. 
MA Wllminglon, M8IShaIIInds. ........... . 
MA WonchesIer, Webb IlIsIbn. .......... .. 
MI Grand RapIds. AM EICIms. .......... .. 
MI GrandvIlle, Hamillonl Avnet ......... .. 
MI UvonIa, Chelsea Inds. .............. .. 
MI Uvonla, Marshall ................... .. 
MI NovI, Hamilton Avnet EIcIms. ....... .. 
MI Troy, Northern WII8/C8b1e ' .••. , • , . , .. 
MN Edna, Lex EIcIms. .................. .. 
MN EdIna, lime EICIms. ................ .. 
MN MimeapoHs. SIark EIcIms. ........... . 
MN MlnneIonka, Hamillonl Avnet •••••.••.. 
MN MlnneIonka, m Inc. ........ ~ ....... .. 
MN PIyrnouIh, Marshall .......... ; ....... . 
MN St Pau~ Gopher EICIms. Co., Inc. .•... 
MD BricIgaIown, MarshaIIInds. ........... . 
MD ChesIarIieId, Hamillon AvneI EICIms. .. 
Me Maryland HgIs., Chelsea Inds. ....... .. 
MD St Charles, Lecttonix ................ . 
Me St Louis, Franklin EIcIms. ........... .. 
Me St Louis, lime EIcIms. .............. . 
NH Manchester. CronIn EIcIms. .......... . 
NY BuIIaIo, Surmit DIsIrs. ............... . 
NJ Canden, G.RS. EIcIms., Inc. ......... . 
NJ Cherry HiI~ Harrillonl AVneI ......... .. 
NJ Fairfield" HamllIon AvneI EIcIms. .. ; .. . 
NJ Fairfield, Marshall EICIms. ........... .. 
NJ Kenllwoflh, Federated Purchaser .•••• 
NJ Marlton, Tone EICIms. ............... .. 
NJ Moorestown, Marlac EIcIms. ......... . 
NJ Mt Laurel, Marshallinds. ............ . 
NJ Old Bridge, BTC, Inc. ................ . 
NJ, Plnebrook, Lex EIcIms. ............. .. 
NJ Plnebrook, lime EIc\ms. ............ .. 
NM Albuquerque, BeHInds. .............. . 
NM Albuquerque, Harrillon Avnet EICIms. 

NY BohemIa, March EIcIms., Inc. 
NY EasI ~ TIII1e EIcIms. ......... . 
NY Elmsford, ArI::eI EICIms. Supp., Inc. .•.• 
NY Farmingdale, Pride EIcIms., Inc. ...... . 
NY Hauppaga, Marshalllnds. ............ . 
NY Hauppauge, HarnllIonl AvneI .•.•.••••• 
NY Hauppauge, Lex EICIms. ............ .. 
NY Hauppauge, lime EICIms. ........ ," .. .. 
NY H~ Davis Elclms. Corp. ..... . 
NY Holbrook, Delmar EICIms. ........... .. 
NY Johnson CiIy, Help EIcIms. ......... .. 
NY Johnson CiIy; Marshall ............. .. 
NY Lynbrook, PMrIess EIcIms. ......... .. 
NY Rochester, Harrillonl Avnet ......... .. 
NY Rochester, M8IShaI1 Inds. ........... .. 
NY Rochester, MasUne EIcIms., Inc. .••.•.• 
NY Rome, Rome EIcIms., Inc. ........... .. 
NY Syracuse, Hamillon AvneI EIcIms. ... . 
NC Cary, PoweU EIc\ms. ................ .. 
NC Greensboro, Golden EICIms. ........ .. 
NC Greensboro, Hammond EIcIms., Inc. .. 
NC Raleigh, HamllIon AvneI EIcIms. •..... 
NC RaleIgh, M8IShaI1 ................... .. 
NC Raleigh, Southeaslem EIcIms. ., ••.... 
OH Akron, AESCO EIcIms. .............. .. 
OH Beechwood, Lex EIcIms. ............. . 
OH Cincinnati, SchusIer EIcIms., Inc. •••. , , 
OH Columbus, EIcIm. MIdg. Corp. ........ . 
OH Columbus, H~ .......... .. 
OH Columbus. Thompson EIcIms. •...•.. , 
OH Deyton, BelIInds. ................... .. 
OH Deyton, Beliinds. .................... . 
OH Deyton, Hamillonl ~vneI ............ .. 
OH Deyton, Lex EICIms. .•.•.•..•.• " .•••. 
OH Deyton, Marshall ................... .. 
OH Deyton, Stotta-Friedman ............ .. 
OH Dubin, lime EICIms. ................. . 
OH SOlon, Hamillonl AvneI ............. .. 
OH Solon, MarshaIIInds. .......... " ...... . 
OH Solon, Repco EIcIms. ............... ;. 
OH Twinsburg,Schusler EIcIms., Inc. ... .. 
OH WesteNiIIa, Harrillonl AvneI ......... . 
OH WorIhingIon, Tn, Inc. ................ . 
OK OkI8homa CiIy, EIecIro Enl .......... . 
OK Tulsa, CWIIon-BaIes ....... ,; ......... . 
OK Tulsa, Hamillonl Avnet ............... . 
OK Tulsa, MarshaIIInds. ................. . 
OR Beaverton, l-laml1Ion1 AVneI ......... .. 

301-964-3090 
301-995-1331 
3OHI21-<l2OO 
301-e22-1118 
5OH88-38OO 
817-275-5100 
817-229-2424 
50&-947-4262 
617-449-6000 
50&-532-3701 
508-532-8200 
50&-670-5750 
50&-857-4870 
617-858-0810 
617-729-5800 
61 &-531011300 
81&-531-0345 
313-525-1155 
313-525-5850 
313-522-4270 
313-589-0510 
612-941-5280 
612-835-1250 
612-332-1325 
812-932-0808 
812-933-8555 
612-559-2211 
612-483-3322 
314-291-4850 
314-537-4285 
314-967-7709 
314-946-8424 
314-993-5333 
314-391-8444 
603-824-0105 
71 &-887-2800 
809-964-8580 
809-424-0100 
201-575-3490 
201-882-0320 
201-272-0505 
809-59&-6700 
809-234-4200 
809-234-9100 
201-e79-9300 
201-227-7880 
201-1182-4811 
505-292-2700 

505-345-0633 
516-563-8000 
315-432-0355 
914-592-7100 
516-293-4020 
51 &-273-2424 
51 &-434-7420 
51&-231-2500 
515-273-0100 
515-483-9200 
516-472-2400 
807-729-3528 
807-799-1811 
51 &-593-2121 
716-475-8130 
301-235-7820 
716-545-5373 
315-337-5400 
315-434-2438 
919-467-1212 
919-294-4653 
919-275-6391 
919-87&-0819 
919-878-9882 
919-82&-2311 
21&-782-8818 
21 &-464-2970 
513-489-1400 
614-299-4161 
614-294-5361 
614-22&-6191 
513-434-8231 
513-435-8850 
513-439-8700 
513-439-1800 
513-898-4480 
51 a:.296-5555 
814-761-1100 
21 &-349-491 0 
216-24&-1788 
21 &-24&-8900 
21 &-425-8134 
614-882-7389 
814-846-5770 
405-427-6591 
91&-250-1626 
91&-252-7297 
91&-822-7151 
503-526-6200 

612 North American offices only. For worldwide reps a distributors, see VoL W. EEM 1991 



Manufacturers and Sales OffIces Directory 
OR Beaveo1on, MashaJI ................. . 
OR Portland, Cypr_ .................... . 
OR Portland, Radar Elec. Co., Inc. ........ . 
OR Portland, TIme EIctms. ............... . 
PA Braddock, LeII EIcIms. ..............•• 
PA EssIngton, TfI.Com, Inc. ••••••.•....••• 
PA Horsham, Lex EIcIms. Corp. ......... . 
PA Mars, ALMO EIcIms, Inc. .....•.....•. 
PA PhIladelphia, AImo EIcIms. Corp. ..... . 
PA PhIladelphia, PoweU EIcIms. ••..•••••• 
PA PiIIsburgh. HamIlton! AvneI .......... . 
PA PIttsburgh, Marshallinds. ............ . 
PA wayne. Peak EIcIms, Corp. ..•........ 
SC Greenville, Hemmond EIctms., Inc. .... 
TN NashvIlle, C8rIton-Bates ............•. 
TX Austin, Hamlltonl AvneI .............. . 
TX AustIn, Kent EIcIms. Corp. ...•........ 
TX AustIn, M8/Shllll ..................... . 
TX Austin, Time EIctms. .....•..•...•..••. 
TX Carrollton, Connec/Tek, Inc. ..••...... 
TX Carrollton, MashaJIlnds. •............ 
TX Carrollton, Time EIcIms. .•.........•.• 
TX Carrolton, Sterling Elctms. .....•...... 
TX Dallas, Hamiltonl AvneI .....•......... 
TX Dallas, Lex EIctms. ...•..•..•......... 
TX Dallas, Wallace Elcirns.;Inc. ......... . 
TX EI Paso, IdeaIInds. EIcIm. Supp. ..... . 
TX EI Paso, M8IShaI11nds. .............•.. 
TX Ft Wo<th, CarIton-BaIes .•..•....••... 
TX Ft Worth, Tn Inc. .•.........•......... 
TX HarIIngton, Marshalllnds. ............ . 
TX Houston, Kent EIctms. ............... . 
TX Houston, Marshall •..•••••••••...••.•• 
TX Richardson, Kent EIctms. Corp. ...... . 
TX Stafford, HamlIIon-Avnet EIctms. .•••.• 
UT Salt Lake City, Hamilton Avnet Elctms. 

UT Salt Lake City, Kimbell EIcIms. •......• 
UT Salt Lake City, M81Shall .•............. 
UT West Valley City, Time EIctms. ....... . 
VA RIchmond, Sterling EIcIms. Corp. .... . 
VA Roanoke, Mexitronics ................ . 
WA Bothe~ eypr- EIcIms. .•........•.... 
WA Bothel~ M81Shalllnds. ............... . 
WA Redmond, Hamilton AvneI Elclms. ... . 
WA Redmond, Pyramid EIctms. SUpp., Inc. 

WA Redmond, Time EIctms. .........•.... 
WA s-Ie, Radar EIec. Co., Inc. ......... . 
WA Spakana, Radar Elec. Co., Inc. ....... . 
WI Milwaukee, Electronic ExpediIors ....• 
WI Milwaukee, M81Sh EIcIms., Inc. •..••.•• 
WI Oshkosh, Elecironic Inds. ............ . 
WI Waukesha, HamiItonl Avnet EIctms. .•. 
WI Waukesha, Marshallinds. ...........•. 
PR Rio Piedras, HamlItonI Avnet ......... . 

503-644-5050 
503-233-8900 
503-232-3404 
503-684-3780 
412-351-5000 
215-521-3080 
215-44Hl600 
412-n6-9090 
215-698-4000 
215-385-1900 
412-261-4150 
412-78&-0441 
215-293-9000 
803-233-4121 
615-244-3562 
512-837-11911 
512-834-1900 
512-837-1991 
512-339-3051 
214-245-1266 
214-233-5200 
214-241-7441 
713-243-1600 
214-404-9906 
214-247-8300 
214-340-0400 
915-779-6647 
915-593-0706 
817-83Hl395 
817-831-8300 
512-542-4599 
713-78(H770 
713-895-9200 
214-689-2600 
713-240-n33 

801-972-4300 
801-328-2075 
801-485-1551 
801-973-8181 
804-226-2190 
703-342-4444 
206-483-1144 
20&486-5747 
206-881-6897 

20&-883-7200 
206-1182-1600 
206-282-2511 
501H47-3053 
414-228-9100 
414-475-6000 
414-235-8930 
414-784-4511 
414-797-9400 
809-731-1110 

-AMft'AKZCJ-coRPORATtON; 322 SOlllIJSaIvIce Rd; . 
Melvina, NY 11747, Tel: 518-454-4400, TElEX: 6852183, 
FAX: 516-454-0317;~: 600 

~ 
AIilPERITE 

FAX: 201-864-3955 
AMPERITE co., INC. 600 Palisade Ave., Union City, NJ . 

07087, Tel: 201-884-9503; FSC No.: 70583; Empi.: 16 
................................................. 801414 

Local Sales OffIces & R8fJ6 
NJ Fairfield, Brunetta Mktg. Svcs. ...... ... 201-227-2522 

AMPHENOL INTERCONNECT PRODUCTS, 20 Valley 
Sl..Endcott, NY 13180, Tal: 801-154-4444, FAX: 801-754-
4444; FSC No.: 13509; SIs. Mgt: Rebert Anderson; DIst. 
Mgt: Rebert Anderson 

AMPHENOL RF OPERATIONS, ~I 
Corporation, One Kennedy Avenue, Danbury. CT 06810, 
Tel: 203-143-9212, FAX: 203-196-2032; FSC No.: 14888; 
Empl: 600; SIs. Mgt: J. D. Norwood; DIst. Mgt: H. 
Blumenschein 

AMPHENOl SPECTRA-STRIP/ITD, 120 Shennan 
Avanua, Hamdan, CT 06514, Tal: 203-281-3200,FAX: 203-
281-5872; EmpL: 119 

FAX: 215-723-5688 
AMPLFlER RESEARCH, 160 School House Ad., 

Souderton, PA 18964-9990, Tal: 215-723-9181, TWX: 510-
681-6094; FSC No.: 30639; Empl: 75; SIs. Mgt: L Pokorny 
.. . . • . . . . • . . . . . . . . . . • . . . . . •. . . 001002-1003, 1020-1021 

Local Sales Offices & Flaps 
AI. Huntsville, W. A. Brown Instrs. ........ 205-930-9224 
AZ Ten,J8, Mar Tach Assocs. ......•..•.. 602-535-4961 
CA N. Hcllywood, O'Halloran Assoc. ...... 213-8n-0173 
CA San Joss, O'Halloran Assoc. .......... 408-243-1600 
CO Boulder, H. Bass. Assoc. •............. 303-53Cl-7509 
CT YaJasvllle, Larry Planla .........•..•.. 203-269-3360 
A. Davie, W. A. Brown InsIra, Inc. .....••. 305-581-8444 
A. Melbourne, WA Brown Insirs., Inc. ..... 401-123-()768 
A. Orlando, WA Brown Insirs., Inc. •• . . • . • 401-648-9680 
GA Atlanta, W. A. Brown Insirs., Inc. ......• 404-449-1160 
IL Park Ridge, EIcIm. InSlr. Assocs. •.•.•• 708-29&-2290 
IN Indianapolis, Elclm.lnstr. Assocs. ....• 311-251-7231 
KS Lanexa, Midlac Assocs., Inc. ..•......• 913-541-0505 
LA Locicport, Alrep EIctms. ...........•... 504-693-3686 
MO Savama Park, Round Bay Eng. ....... 301-641-9368 
MA Lexington. R. J. Sickles Assoc. ........ 617-962-5100 
MN Minnetonka, EIcIm. Instr. Assocs. ....• 612-933-n83 
Me SlLouis, MidIac Assocs., Inc. ......... 314-215-8686 
NJ Ridgefield PI<., Scian1iIIc DYes. .•..•..• 201-831-1004 
NM Albuquerque, HawiH & Assocs. ....... 505-299-n46 
NY Rochester, Eastam Sys. of NY ........ 716-292-1480 
NO Cary, W. A. Brown Instrs., Inc. ......... 919-460-1120 
OH Dublin, Micro Sis. •.....••...•.••...••. 614-782-Q117 
OK Tulsa, The Hugh J. Daly Co. ......•... 918-494-nll 
PA PhIladelphia, R. Mayers Assoc......... 215-224-1683 
TX AustIn, Airep EIcIms. .. . . • . . . . . •. . • . . . . 512-328-0n8 
TX Dallas, Airep EIctms. ....•.....•..•.... 214-349-43110 
TX--tIousIon; Idrep-EIc1ms. .• ;-;;O";"~ •• -". 71~11 
UT BountiM Herb Bass Assoc. .........• 601-295-1100 
WA Seattle, J. J. Assocs.. Inc. .....•..•.... 206-246-6819 
Can Quebec, Talcron CormIunicaltons..... 514-335-0152 

AMPLIFONIX, INC. 2701 Black Lake Place, Phi~ia, 
PA 19154, Tel: 215-464-4000, FAX: 215-484-4001; FSC 
No.: 60979; Empl: 15; SIs. Mgt: Richard P. Dubois; DIst. 
Mgr: Richard P. Dubois 

AMPROBE INSTRUMENT, Core Industries, Inc, 630 
MarrIck Ad., Lynbrook, NY 11583, Tal: 516-593-5600, FAX: 
516-583-5682; EmpL: 200; SIs. Mgt: Duncan Ladd, VP 
Sis.; DIst. Mgr: W. Eagle 

AMPRO COMPUTERS,INC. 990 Alrnanor Ava., 
Sunnyvale, CA 94068, Tal: 408-522-2100, FAX: 408-120-
1305; ErnpI.: 51; SIs. Mgt: VIcIcr Maccharoamm 
Lavalie/Phyllis Proscia, Sis. Admin.; DIst. Mgt: Paul GaIly, 
VPSIs. 

AMPEX CORP. 401 Broadway, Redwood City, CA 94063-
3199, Tal: l-eoo-25AMPEX, TELEX: 348464, FAX: 415- AMPTEK, INc.. 6 De Angelo Dr.1IadIoriI, MA 01730, Tel: 
361-2169; ~: 6000; SIs. Mgt: RelYn Stanford; Di8t. 611-215-2242, FAX: 611-215-3410; ErI1JL: 11 
Mgt: JoIv1 Hannassay 

AMPHENOL CORPORATION, Corporate 
Headquarters, 358 Hall Ave., Walinglord, CT 08492, Tal: 
203-285-8910, FAX: 203-285-8183; EmpL: 32OO(USA) 

AMPHENOl, Bendix Connector Operations. 40'60 
Delaware Sl. Sidney, NY 13838, Tal: 601-583-5011, 
TELEX: 932456, FAX: 601-563-5151; FSC No.: n820; 
EmpL: 2500; SIs. Mgt: Chas. Morse; DIst. Mgt: Lew 
Lafomara 

AMPHENOL CANADA CORPORATION, An LPI.. 
Company, 20 MaIford Dr. Scarborough, Ontario, Canada 
MIS 2X8, Tal: 416-291-4401, TELEX: 065-25210, FAX: 
416-292-0641; ErI1JL: 197 

AMPTRONIX, INC., p.o. Box 8146, RcwIand Heights, CA 
91146, Tal: 213-686-1564; SIs. Mgt: Lou Urn; DIst. Mgt: 
ChingUm 

AMRAD & TRANSCON MFG. co.. Div. of OJ. 
Assocs., Inc., 8411 Sou1h Zero St, Fort Smith, AR 12803-
1045, Tal: 501-452-3967, FAX: 501-452-n52; FSC No.: 
55843; Empl.: 5; SIs. Mgt: M. P. Back; DIst. Mgt: M. P. 
Back 

A M SENSORS, INC. 28 Kaewaydln Dr. Unit B, Salam, NH 
03019, Tal: 803-996-1543, FAX: 803-898-1838;~: 10; 
SIs. Mgt: Marc R. Saucier 

AMTEK DIGITAL SYSTEMS, INC., See Actek, Inc. 

AMUNEA 
AMUNEAL MANUFACTURING CORP. 4131 Darrah 

SI., Philadelphia, PA 19124, Tat 215-535-3000, FAX: 215-
143-1115; FSC No.: 23740; ErI1JL: 55; SIs. Mgr: Larry 
MalIn·.................... ..... ................. 1>1., 
Local Sales Offices & Reps 

AZ Phoenix, ShaIIar-Kahn Co. .......••.•. 602-251-9015 
CA Fremont, William Parka Assoc., Inc. ••. 415-n0-9058 
CA La Canada, c.EM., Inc. . . • • • • •• • • . . • . • • 818-190-8358 
CA San Diego, c.EM., Inc. ..•.•.•.•...•... 818-268-8911 
CA San Diego, c.EM., Inc. ...........•.... 619-692-3551 
CA Santa Ana, c.EM., Inc. .•.•.•.••....... 714-835-2702 
CO WhaaIridga, Waugaman Assocs.. Inc. 

. • . . . . . . . . . . •• . . • •• • . .. . . . • . • . . • • . . . . . . 303-423-1020 
CT Meriden, MPS EIctms. .•...•..•• ...... 203-235-1414 
A. Melbourne, Reynolds & Assocs., Inc. 

. . . . . . . . •• . • •. . • . . . . . . . .. 600-255-1965,401-258-7000 
MD Baltimore, Muncy Sis. •••••.•••••.•..•• 301-484-8318 
MA Norwood, MPS EIctms. •......•.....•. 611-169-8100 
NJ ~kan, JA Maguire & Co. Inc. .• 609-665-5136 
NM Albuquerque, Sheller Kahn Co. ......• 505-296-0149 
NY Yonkers, Sonlcin Assocs. . ..•..••••.•.. 914-968-6282 
OH Kaltering, F.LOhrner & Assoc. ........ 513-434-1454 
OR TI98rd. Rap-Waat, Inc. •.••••••••••.••. 503-839-0325 
PA PhUadelphia, JA MaguIre & Co. •..••. 215-821-1670 

Underwriters Safety 

The • Over Largest 8,000,000 
Relay • • Relays & 

Distributor Switches 
in the World in Stock. 

Orders Placed by 3:00 pm. are 
Shipped the Same Day 

610 E 10th 51.. Oakland. CA 94606 

( Amphenol") 
(213) 452-8002 

EEM 1991 North American offices only. For worldwide reps & distributors, see VoL w~ 613 



AMUNEA 
TX 'Houston, Eatman Engrg. .. " ••••....•• 71~ 
TX RockwaI~ Eatman Engrg. ...•..•..•... 214-nl-l903 
UT Salt Lake CIty, Waugaman Assoc. Utah, Inc. 

••••••••••••••..••.••••• ; • • • • • • •• . . • . .. 801-261-(1802. 
UT Salt Lake CIIy, Waugaman Assoc8. Utah, Inc. 

••• •• ••• ••• •••.•••.•.. ••• •••• ••• •• . .. •. 801-2el-()802 
WA s.attle, Rep-West •••••••••••••••.•••. 208-~1 

Manufacturers and . Sales Offices Directory 
ANATECH ELECTRONICS, INC.. 213 Rrst St.. Ho Ho WA Seattle, Allied EIcIms. ••..•.•••.••••••• 206-547-2827 

Kus; NJ 07423, Tel: 2OHI12-OO68, FAX: 201-612-0404; WI GrafIon,l..akeview E1cIms. COIp. •.•.•. 414-3n-6260 
~: 10 can RexdaIe, Ont., NewarkElclms. ....•... 418-675-1130 

ANCO ELECTRONICS, INC, 94n Archibald Avenue" ANOEEt+HAGERLING, INC. 31899 Miles Rciad, CI\IVin 
Rancho CLIC8/IIOIlgII; CA 91730, Tel: 1-11O(),545-ANCO, Falls, OH 44022, Tel: 216-349-0370, Ta.EX: 4891432, 
FAX: 714-981H1935 .....•..•.•••.•....•.•...•.• 001080 FAX: 216-349-0359; ~: 14; SIs. Mgt: Eric WhItmari 

ANACOM. 1335 S. Claudina St,Anaheim, CA 92805-6235, ANCOT, 115 Constitution Drive, Menlo Park, CA 94025, Tel: ANDa'IS. INC. n WoIcoIt ReI., Simsbury, CT 0807(), Tel: 
Tel: 714-n4-808O, FAX: 714-n4-7388; EmpL: 85 415-322-5322, FAX: 415-322-0455; ~: 7; SIs" Mgt: 203-65&-7666, FAX: 203-651-5597; FSC' Nci.: 52045; 

ANADEX INC. 1080 Averida Acaso. C8mari11o, CA 93012, 
Tel: 805-987-9680, TWX: 91~94-2761, FAX: 805-388-
0133; EmpL: 15; SIs. Mgt: Ken MIdhews 

ANADVNE POWER SUPPLY DIVISION,I4005 Stage 
Road, Sante Fe Springs, CA 9067~16, Tel: 213-921-
9364, FAX: 213-921-8163; EmpL: 100 

ANAHEIM AUTOMATION, 910 E. Orangefair La., 
Anaheirn.CA 92801, Tel: 714-992-899(), TELEX: 2978217 
Mel, FAX: 714-992-0471; EmpL: 35 

ANALOG & DIGITAL PERIPHERALS. INC.(AOPI), p.a 
Box 499, Troy, OH 45373, Tel: 513-339-2241, FAX: 513-
339-0010; FSC No.: 31~745; EmpL: 28; SIB. Mgt: 
Jeny Devls; DIst. Mgr: Lyle Ellicott 

ANALOG DEVICES, iNC. One Technology Way, p.a Box 
9106, Norwood, MA02082-9106, Tel: 617-329-4700, TWX: 
71~94-8577, ESVLNK: 82896514, FAX: 617-326-8703; 
FSC Nci.: 24355; EmpL: 5200; SIa. Mgt: Joe Reichbech; 
DIst. Mgt: Ed Renola' 

ANALOG EQUIPMENT CORPORATION, 5808 PGA' 
Blvd, Palm Bch. GardenS; FL 33416, Tel: 407-822-3715; 
FSC No.: 67584; SIs, Mgr: v. RaIner 

ANALOGIC CORP. 8 Centennial Dr. Peabody, MA 0196(), 
Tel: 508'9n-3OOO, FAX: 508-531-1266; EmpL: 1200; SIs. 
,Mgt: Martyn Culverhouse; DI8t. Mgr: Bob Shipione 

ANALOGlC". 

FAX: 617-245-1274 
, . ANALOGIC cORP., Data Conversion ProdL Grp., 

,AudUbonRd, Wakefield, MA 01880, Tel: 508-9n-3000, 
TELEX: 466-069; EmpI,: 1300;SIa.·Mgt: D. Travers 
•••• ".' ••• , ••••••••• " c ••• , •••••••• ,' .,', •••• 001145-1148 

I..DcaJ Sales Offlces & Reps 
.iz ScottadaIe, Arcom Sis., Inc. •.•. ,." •.• 
CA Huntington Beh., MII-Com SIs. ., ...••. 
NY ,Manhaasel1, Win-Cor Elcttris. •• "".,. 
OK . TulSS; Norcom. Inc. .' ... " .• " .'" • " " • 
TX Austin, Norcilm, Inc. •••••••• ; ••.• " ,,; 
TX DaUBS; Norcom ,: ..•. " ...•... "."." 
TX Houstpn, Norcorn, Inc. .; •....•..•.•. " 
rX San Antonio, Norcom, Inc. •..• "."". 

802-947-5745 
714-840-2424 
516-827-9474 
916-832-7741 
512-451-2757 
214-386-4888 
713-n8-0392 
512-880-4513 

@AN4 LOG 
~ MODULES INC. 

FAX: 407-834-3806 
ANALOG MODULES, INC., 126 BaywOod Avenue, 

Longwood, FL 32750, Tel: 407-339-4355; FSC No.: 61651; 
E"1lL; 48; SIs. Mgt: W.C. Hudson, Exee. VP; Dist. Mgr: 
Mark Roberts .••.•... , •• , •••..•.•••..••.•. , .•... 001004 

ANALOG SYSTEMS, p.a IiIox 17389, Tucson,AZ 65731-
7389, Tel: 6(l2·29().1818, FAX: 602-665-1189; EIJ1lI.:.9; 
SIB. Mgt: Sharon Raban; DIst. Mgt: Sharon Raban 

ANALYTIC INSTRUMENTS CORPORATION, P.O, 
Box 542845, DallaS; TX 75354, Tel: 214-357-3662; EmpL: 
15; SIs. Mgr: Carl Dreher 

ANAL VTlC TECHNOLOGY CORP., 15233 N.E. 90th, 
Redmond, WA 98052, Tel: 206-863-2445, 800-428-2606, 
FAX: 208-882-2138; Empt:l 0; SIs. Mgt: C. Johan 
MasreIiez 

ANAREN MICROWAVE, INC. p.o .. Box 178, 6635 
Kirkville Rd.; E. Syracuse, NY 13057, Tel: 315-432-8930, 
FAX: 315-432-9121; FSC Il10.:31597; EmpL: 424 

Tom L.aU EmpL: 18; SIs. Mgt: Donald W. Miner 

AND, William J. Purdy Co, no Airport Blvd., 
Burlingame, CA 94010, Tel: 415-347-9916, TELEX: 6n-
1439, FAX: 415-340-1670; FSC Nci.: (PURDY UW); EmpL: 
32; SIs. Mgr: Clarence Bruce 
.. ... ........•... . ..... .. ..... B0 1038-1038, 1137-1139 

L.oCe/ Sales Offlces &; Reps 
AL Huntsville, Currie, Peak, Frazier .•..•.• ,205-53&-1506 
CA Burbank; Darco .. .. . . . . .. . • . • . .. . . . . . . 81 &-504-2425 
CA Burlingame, WIlliam J. Purdy •. , .. , .. .. 415-347-nOl 
CO Englewood, William J. Purdy Assoc.... 303-790-2211 
FL Orlando, Currie, Peak, Frazier. •••..••• 407~ 
IL Addison, Hedge Assocs. Inc. .,....... 708-543-0688 
IN IncianapoIis, John Sukup, Inc. •.•..... '. 317-253-5501 
MA Framingham, Gallagher Assocs., Inc. .. 506-826-2346 
MI E. DeIroIt, Jack M. Thorpe Co. ........ 313-779-6363 
MN MinneapoliS, Hei.ute SIS. ••..•..•.•... 612-5s<Hl506 

,MO Grandview, Harri&-Hanson............ 81&-763-8200 
NJ Leonia, Pater E. Schmm Co., Inc. •..•.. 201-944-2606 
NY Victor, Net Sis., Inc. ....•.....•........ 71&-924-1844. 
NC GrMnSboro, Currie, Peak & Frazier, Inc. 

............ , ...... , .•... , ...•. , ....... 919-373-0380 
OH Claveland, Marlow Assocs. ........... 21&-631-8232 
OR Beaverton, PacifIc MkIg. Specialists. . • 503-841-9373 
TN Smyrna, Currie, Peak & Frazier ....... 615-459-0743 
TX DallaS; Eicom MkIg.................... 214-241-2166 
WA Redmond, Pacific MkIg. SpecIalists •.• 206-882-3144 

Local Distributors 
AL Huntsville, Newark EIcIms. •.. : .•••• .•• 205-637-9091 
AZ Tempe; Newark Ek:tms. .............. 602-968-7441 
CA Anaheim, A to Z Elclms. .............. 714-632-1620 
CA Fremont. Allied ~ ............... 415-no.0590 
CA Los AngeIBS; Newark Elcims. •.•••.... 213-664-5252 
CA Los Angeles. Trebor Elclrns. •... ;..... 213-841-6304 
CA MiIpi1es, Sierra West E1cIms. .... ;..... 406-845-1050 
CA Sacremenlo, Integrated E1cIms. ....... 916-363-8030 
CA San Jose, Rose Elclm. ..• • . . . .. . . . . • . . 406-943-0200 
CA Sunnyvale, Penstock ................ .406-73().03()() 
CA Torrance, Kent Elcims. ~ .......... ~ . • . 213-320-2700 
CO Arvada, Denver Bela Wintronics ...... 303-431-7161 
CO Danver, Integrated Elcims. ............ 303-292-6121 
CO Denver, Newark E1cIms. .............. 303-757-3351 
CT S1raIford, Coghlin, Inc. ••. ,.,.......... 203-265-2724 
CT WalHngford, Sager Electrical Supp. .. . • 203-265-4800 
FL Clearwater, Allied EIcIms. .. , .. , .. ,.... 800-433-5700 
MD Gaithersburg, MS EIcIms., Inc. •....... 301-821-(1200 
FL Melbourne, Rome Elclms. South ...... 407-242-8151 
GA Norcross. Allied Elclrns. . • • • . •• . . . . . . • . 404-446-8595 
IL Chicago, Fed. Screw Prods. . ... .•.. ... 312-47&-5744 
IL Chicago, Newark Elclms. ............. 312-784-5100 
IL Elgin, Allied EIcIms. ..•.•.• . . . . . • . . . . .. 312-897-8200 
IL Rosemont, Advent EIcIms............ .708-297-8200 
IN Indianapolis; Advent EIcIms. ..•.•..•.• 317-872-4910 
IN Indianapolis, Newark EIcIms. . . . •• • • • •• 317-872-7070 
IA Cedar RapIds, Advent Elcims. .••.•••. ~2-8407 
KS Overland Park, Newark EIcIms. ••.••.. 913-6n-0727 
MA Lynn, Land EIcIm Supp. .............. 617-592-2220 
MA Wilrrlngton, Ailed Elclms. ............ 617-942-0150 
MI Farmington HIllS; Advent EIacI., ••••••. 313-447-1650 
MI Grand Rapids, Newark Elcims. .•••••.. 616-455-9190 
MI Uvonia, Shand EIcIms. ................ 313-422-7000 
MN MlnneapoIs, Newark Elclrns. ......... 612-331-8350 
NE Omaha, Newark E1cIms. .............. 402-592-2423 
NH Nashua, Newark E1cIms... . . • .. . . . . . .. 603-863-9110 
NJ Cranford, Gardeil S- Elect ......... 201-272-8400 
NM Albuquerque, Newark EIcIms. ......... 505-863-6181 
NY Fairport, AlHed Elctms. ................ 716-425-3850 
NY Rome, Rome EIcIms. ................. 315-337-5400 
NY Syracuse, Newark Elcims. ............ 315-437-6611 
NC Greensboro, Newark EIcIms. ...•. ;. . • • 919-292-7240 
NC Raleigh, Allied Elcims. ................ 919-876-5845 
OH Cleveland, Newark Elcims. , •.... ,.... 216-391-9330 
OH Dayton, StotIs-Friedmari .............. 513-2911-5555 
OH Warren, REM Elect •••• "............. 216-373-1300 
OR Beaverton, Aimac Elctms. Grp. , . . . • . .. 503-829-8090 
OR Portland, Radar Elee. Co., Inc. "....... 503-232-3404 
PA Drexel HlI~ Kass Elect .......... ,. . . .. 215-449-2300 
PA PIttsburgh, Newark EIcIms. .. : ........ 412-367-2780 
TX Fort Worth, Allied EIcIms. ............. 817-33&-5401 
TX Irving, Newark Elclms. ................ 214-25IH355 
UT Salt Lake CIty, Standard Supp. Co. .... 601-486-3371 
UT West Valley CIty, Salt Lake ~ Wintronic 

•. , •••••.... , .•.•. , .•.••• , ............. 801-4113-1882 
VA Richmond, Newark Elclms. ....•.....• 804-262-5671 
WA Bellevue, Aimac Elcims. Corp. ••• ,.... 206'e43-9992 
WA Richland, Radar EIee. .. . . • . • •. • • . ••• • • 509-943-8336 

ANDERSEN LABORATORIES, 45 Old Iron Ore ReI., 
BJoomIIeId, CT 06002, Tel: 203-28IHI09O, FAX: 203-242-
4472; FSC Nci.: 03947; ~: 130; SIs. Mgt: Richald 
Johnson 

FAX: 814-696~0403. 
ANDERSON ELECTRONIcs, P. a Box 89, 

Hollidaysburg, PA 16846, Tel: 814-895-4428; ~: 60; 
SI8. Mgr: Mike Martin .•.................. A01304-1305 

I..DcaJ Sales Offlces & Reps 
CA La Habra, ~ SIs. Ervg. COIp. •.. 213-691-2993 
CA Sunnyvale, Logan Sis •••... : . . . . • . . . • • 408-732-8020 
GA Lawrenceville, a T. Funderlxa1<, Inc. •• 404-963-9495 
IL South.EIgin, RJ<. EIcIm •..• '.. ••••••. .708-695-8552 
KS Roeland Park, Abrams & Assocs. ..... 913-432-2303 
MA Woburn, Microwave Camp. MkIg., Inc. 

, .•••.•....•..•. , •...•••......•....•.•• 617-273-3106 
MI SouthfIeld, R C. NordsIrom & Co. ..... 313-559-7373 
MO St louis, Abrams & Assocs. ••••• ,.... 314-5119-0447 
NC RaleIgh, a T. Funderburk, InC. .•..••• , 919-84&-2373 
OR Beaverton, Harry Levinson Co. ..•..•.. 503-890-1312 
PA Souderldn, Intek, Inc. .... '............. 215-723-0433 
TX Plano, GW Prods. ..................... 214-422-1746 
WA Seattle, Harry Levinson Co. ........... 208-3112-1300 
can Hamilton, ORt, Cartwright South All Assocs. 

•••.•..••..•.•••••• , •.• , ............... '.. 41&-528-0294 

ANDERSON POWER PRODUCTS, DiY. of High 
Voltage Engineering, 145 Newton St, Bostpn, MA 
02135,Tel: 617-767-5880, TELEX: 940453, FAX: 617-254-
9217 

FAX: 401-333-0287 
ANDON ELCTRNS. CORP, 4 Court Dr. UncoIn, RI 

02665, Tel: 401-333-0388; FSC Nci.: 0EBT2; EmpL: 55; 
SIs. Mgr: Irene Small; DIst. Mgt: Irene Small 
.. , .......•......•........•.... , .. ..•.... .. (;0127 .... 1219 

Local Sales Offlces & Reps 
AZ Tempe, EIcIm. Dvc. & Sis, Inc. •••••••• 
CA Milpitas, Inter-Tech MkIg. .....•••••••• 
GA Norcross, ELCOM ................... . 
IL RoIling Meadows, Eagle-Tech. SIs. ... . 
KS Stanley, R C. Napper & Assoc. ...••.. 
MN Minneapolis, Electro Serv Co. •... , .... 
NY Hunllnglon, Applied Tech. MkIg. •..••.. 
OH Akron, AugnaI Assocs. •..••....•...••. 
OH Dayton, Dirckson & Assoc. Inc. ....... . 
PA Montgomeryville, Quick Response .•.• 
TX Dallas. SW MkIg. Assoc. ............. . 
WA Lynnwood, Blair Hirsh Co. ............ . 

Local DIsttIbutors 
CA MIlpitas, J.OOIT •.••••••••.....•..•.•. 
CA San Jose, Spectra EIcIms. •.••.•..•••• 
CA Sante ciara, Trinity Elcims. ....••••••• 
TX Houston, Wofford EIcIms. .•••••••••••• 

602-43&-1547 
406-263-7635 
404-447-8200 
708-991-0700 
913-697-3719 
612-338-3475 
51&-271-0200 
216-273-1211 
513-294-3657 
215-3112-9225 
214-341-8631 
208-n4-8151 

408-956-1301 
406-452-1590 
406-88(HiOt 1 
713-847-3563 

ANOOVER, INC. 310 North Earl Avenue, I.afayaIte, IN 
47904, Tel: 317-447-1157, FAX: 317-447-1150; ~: 
120; SIs. Mgt: Harry 0. MInns 

ANDREW CORP. 10500 W. 153rd St. Orland PIt, IL 80462, 
Tel: 8O().255-1479, TELEX: 25-3897, FAX: 708-349-5943; 
SIs. Mgt: carl Van Heeke 

ANDREW/KMW SYSTEMS, 8034 West Courtyard Dr • 
Austin, TX 78730, Tel: 8O().53Hi167,512-338-3082, 
TELEX: 28-338-3199, FAX: 512-3311'3199; EmpL: 135; SIs. 
Mgt: John McLellan, ~. of Sis. 

614 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
ANGO ELECTRONICS CORP. 16 North Third St, 

Hanlson, NJ 07029, Tel: 201-484-1115, FAX: 201-484-
0530; SIs. Mgr: Brian K. Yuen ................. <>1012 

ANGSTROHM POWER RHEOSTATS, A Sub. of 
Vishay Intertechnology, P.O. Box 1827, Hagerstown, 
MD 21740, Tel: 301-739-8722, FAX: 301-797-6852; EmpL: 
500 

ANGSTROHM PRECISION, INC" A Company of 
VI,hay, One Precision PIe. p.o. Box 1827, Hagerstown, 
MD 21740, Tel: 301-739-8722, FAX: 301-797-6852; E"1lL: 
500 ................. ,............. A.11144-1845,2015 

Local Sales Offices & Reps 
Al Huntsville, JWL Assocs. ............ .. 
AZ. Phoenix, Howe & Howe ............ .. 
CA Redwood City, James S. Heaton Co. .. 
CA San Diego, vee .................... .. 
CA Tustin,vee ........................ .. 
co loveland, vec ...................... .. 
CT Yalesville, Comp. Rep. Assocs. ...... . 
Fl Altamonte Springs. Sem\ronic Assocs. 

Fl Clearwater, vee .................... .. 
Fl Ft lauderdale, Semtronic Assocs. ...• 
GA Atlanta, JWl Assocs. ................ . 
IN IndianapoHs, Soot! Elctrns. . .••........ 
Il Skokie, IRl-IlHnols .................... . 
IN Ft Wayne, Soot! Elctrns. ............ .. 
KS Olathe, Technical SIs. Assocs. ...... .. 
MD lutherville, JA Doughterty SIs. Co. • •. 
MA Westwood, Comp. Rep. Assocs. ...... . 
MI Plymouth, Jay Mktg. Assocs. ........ .. 
MN Bloomington, IRI of Minnesota ...•.... 
Me Stlouis, Technical Sis. Assocs. .... .. 
NJ Flanders, K & R Engrg. SIs. Co. ...... . 
NM Albuquerque, Nelto Electronix ...•.... 
NY Rochester,l-Mar Assocs. .••......... '. 
NC Charlotte, JWl Assocs. .............. . 
NC Raleigh, JWl Assocs. ................ . 
OH Aurora, EMA, Inc. .................... . 
OH Centerville, EMA. Inc. ................ . 
OR Beaverton, N. R Schul1z Co. . ....•..•. 
PA Horsham, TMI ...................... .. 
PA Malvern, Vishay Resistive Sys. Grp. .. . 
TX Dallas, Edward F. Aymond Co. ....... . 
TX Houston, Edward F. Aymond ........ .. 
WA Bellevue, N.R Schul1z Co. .......... .. 
WI Milwaukee, IRI-Wlsconsln '" ......... . 
PR Caguas, Comp. Rep. Assocs. ........ . 
Can Burnaby, ac., Kaytronics, Inc. ........ . 
Can Concord, OnL Kaytronics, Inc. •.•..... 
Can Kanata, 0nL Kaytronics, Inc. .....•.... 
Can Stlaurent, Que., Kaytronics, Inc. ..... 

/.Deal Distrlbutois 
AZ. Tempe, Shalley-Ragon, Inc. .......... . 
AZ. Tempe, mlnc. .................... .. 

~--- CA- Agoura HfilS,-ze.:.s comps'-'-: .. ~ .:: ... . 
CA Chatsworth, Passive Co/l1lB. Inc. ..•.. 
CA Chatsworth, Shelley-Ragon, Inc. ..... . 
CA laguna Hills, Jato EIctrIls. .......... .. 
CA Mltipitas, TTl, Inc. .................... . 
CA Mission HiI~ TTl, Inc. ................ .. 
CA San DIego, Shelley-Ragon, Inc. ...... . 
CA San Diego, TTl, Inc. .................. . 
CA San Diego, Zeus Comps. ............ . 
CA San Jose, Jato EIctms. ........... ' .. .. 
CA San Jose, Passive ~ .••....•.. 
CA San Jose, Shalley-Ragon, Inc. ....... . 
CA San Jose, Zeus Comps. ............ .. 
CA Santa Ana, TT ~ Inc. ................ .. 
bA Westlake Village, Jato EIctrIls. ....... . 
CA Yorba linda, Zeus Co/l1lB. .......... .. 
CO Denver, TTl, Inc. .................... .. 
CT Meriden, Jato EIctms. .............. .. 
CT Wallingford, TT ~ Inc. ................ . 
Fl Boca Raton, Jato Elctms. .......... .. 
Fl Orlando, TT ~ Inc. .................... . 
Fl Oviedo, zeus Co/l1lB. ................ . 
Fl Pinellas Park, MMG Elec./l & S ..... . 
Fl Tampa, C & 0 Elctms. .............. .. 
Fl Tampa, Shalley-Regon, Inc. •..•.....•. 
GA Norcross. Jaco EIctms. .............. . 
GA Norcross, m Inc. .................. .. 
MA ChaimsIord, Shelley-Ragon, Inc. .....• 
Il Glendale Heights, Shelley-Ragon, Inc. 

IA Cedar Rapids, Shalley-Ragon, Inc. ...• 
MD Beltimore, RESCO/BeJtimore ........ . 
MD Beltsville, RESCO/Washington ...... . 
MD Columbia, Jeco EIctms. .............. . 
MD Columbia, m Inc. .................. .. 
MD Columbia, Zeus Comps. ............ .. 
MA Springfield, C & 0 Elrtns. ............ .. 
MA Tewksbury, Jaco EIctrIls. ............ . 
MA Wakefield, Zeus Comps. ............ .. 
MA Wilmington, TT ~ Inc. ................ . 

205-883-1712 
602-264-7971 
415-367-9000 
619-690-5112 
714-544-7024 
303-667-7500 
203-269-1145 

407-631-8233 
813-461-4675 
305-731-2484 
404-993-0100 
317-84HlOl0 
312-867-8430 
219-489-5690 
913-829-2800 
301-321-7890 
617-329-3454 
313-459-1200 
612-654-6027 
314-521-2044 
201-584-5235 
505-293-1399 
716-381-9100 
704-541-5750 
919-787-4826 
216-562-6104 
513-433-2800 
503-643-1644 
215-441-4300 
215-644-1300 
214-626-7620 
713-943-3149 
206-746-1690 
414-789-9393 
809-746-8550 
604-294-2000 
416-669-2262 
613-564-0060 
514-745-5800 

602-894-2058 
602-431-1191 
818=869-3838 ' 
816-7OG-6638 
816-999-3333 
714-637-8966 
406-946-5577 
816-691-6685 
619-453-7133 
619-746-2025 
619-277-9681 
406-432-9290 
408-441-1441 
406-432-0600 
406-629-4769 
714-641-9393 
605-495-9996 
714-921-9000 
303-429-6606 
203-235-1422 
203-284-7474 
800-776-5226 
407-859-1000 
407-365-3000 
813-545-1700 
813-639-5466 
813-823-6560 
404-449-9506 
404-662-D911 
508-250-9666 

708-529-9977 
319-373-0525 
301-831-8200 
301-937-9100 
301-995-6620 
301-895-1331 
401-997-1118 
413-761-1776 
508-64D-00l0 
617-246-6200 
508-656-4700 

MN Minnatonka, TT~ Inc. ................ .. 
MN St Paul, Shalley-Ragon, Inc. . .......•• 
MO Hazlewood, Shalley-Ragon, Inc. •.•.... 
MO ,Independence, Shelley-Ragon, Inc .... . 
NJ Mt laure~ TTlinc. .................. .. 
NY Farmingdale, Command EIctrIls. Corp. 

NY Hauppauge, Jato Elctms. ............ . 
NY . Medford, Shelley-Ragon, Inc. ......... . 
NY Port Chaster, Zeus Co/l1lB. .......... . 
NY Ronkonkoma, Mest Distrs., Inc. .....•.. 
NY Ronkonkoma, m Inc. .............. .. 
NY Ronkonkoma, Zeus Co/l1lB. ......... . 
NY Valley Stream, l & S Elctms. ........ .. 
NC Raleigh, Jato EIctms. ................ . 
OH Cincinnati, G & A Sis. ................ . 
OH Dayton, Micro Mil Div. .. ............ .. 
OH Dayton, Zeus Co/l1lB. ................ . 
OH Worthington, TTl, Inc. ................ . 
TX Addison, Jaco EIctms. .............. .. 
SC Charleston, l&S .................... " 
TX Ft Worth, TT I, Inc. .................. . 
TX Ft Worth, TTl, Inc. .................. .. 
TX Houaton, Texas Comps. ............ .. 
TX Richardson, zeus Co/l1lB. ........•..• 
WA Redmond, Shalley-Ragon .........•... 
WA Redmond, TTl, Inc. " .... " " .......... 
Can Bumaby, B.C., Kaytronics, Inc. ..•...... 
Can Concord, Ont, Kaytronics .••••........ 
Can KenaI&, 0nL Kaytronics, Inc. ......•... 
Can Quebec, Kaytronics, Inc. ............ .. 

612-933-8555 
612-642-2828 
314-695-1515 
816-254-3410 
609-234-6400 

516-293-1212 
516-273-5500 
516-447-2000 
914-937-7400 
516-471-4422 
516-737-2000 
516-737-4500 
516-561-2474 
919-876-7767 
513-365-1105 
513-434-6231 
513-293-8162 
614-648-5770 
214-733-4300 
803-720-4242 
817-631-6300 
817-595-3100 
713-469-3862 
214-763-7010 
206-863-2220 
206-662-0291 
604-294-2000 
416-669-2262 
613-564-0060 
514-745-5800 

ANNULUS TECHNICAL INDUSTRIES, INC. P.O; Box 
7407,1296 Osprey Dr. Ancaster, Ontario, CAN 19G 4G4, 
Tel: 416-646-8100, FAX: 416-846-8102; Empl.: 21; SIs. 
Mgr: Don MacAdam 

ANORAD CORP. 110 Oser Ave., Hauppauge, NY 11768, 
Tel: 516-231-1995, TWX: 510-227-9894, FAX: 516-435-
1612; EmpL: 260; Sis. Mgr: Richard Scherer,W SIs. 

/lnritsu 
FAX: 201-337-1033 

ANRITSU, 15 Thornton Ret., Oakland, NJ 07436, Tel: 201-
337-1111, 800-255-7234, TElEX: 64-2141 
ANRITSUOKW; Empl.: 75; SIs. Mgr: Chuck Smllh 
. .. . .•• ... •. .•. . .•.• .. .•.. .. . .. ..•.• . . ... .• 001218-1219 

Local Sales Offices & Reps 
CA San Jose, Anritsu .. .. .. .. .. .. .. .. .. ... 408-434-6666 
Fl Melboume, Anritsu ................... 305-951-7302 
GA -~s Anrits"~.-'- ............... k •• ~ 1 
IN Columbus, Anritsu .................... 812-372-0516 
KS Overland Park, Anritsu ......... ,...... 913-451-4438 
MD GaiI/lersburg, Anritsu ................. 301-590-0300 
MA Nashua, Anritsu ...................... 603-866-0230 
TX Dallas. Anritsu ........................ 214-991-8664 

ANSLEY ELECTRONICS, DIVISION OF THOMAS & 
BETTS, See T & BI Ansley Corp. 

ANSONICS, INC. P.O. Box 910, HaHway, OR 97634, Tel: 
503-742-7475, FAX: 503-742-2991; Empl: 6 

ANTEL OPTRONICS INC., 3325B Mainway, Burlington, 
Ontario, canada L7M lAS, Tel: 416-335-5507, TElEX: 
061-8514, FAX: 416-335-5141; Empl.: 25: SIs. Mgr_' J. D. 
Brown 

ANTENNA RESEARCH ASSOCIATES, 11317 
Frederick Ave., Beltsville, MD 20705, Tel: 301-937-8866, 
TElEX: 374-6620, FAX: 301-937-2796; FSC No.: 23360; 
EmpL: 30; SIs. Mgr: H.W. Rapalus 

ANTENNA SPECIALISTS, The Allen Group, 30500 
Bruce Ir1\IUStriaI Pkwy. Cleveland, OH 44139, Tel: 216-349-
6400, TElEX: 4332133 (AS INTL ClV), FAX: 216-349-
8407; EmpL: 1000; Dist. Mgr: Bob levy, VP SIs. 

ANTEX DIVISION, 24 TJOgIl Way, p.o.Box 615, 
Marblehead, MA 01945, Tel: 617-631-71 00. FAX: 617-631-
8887; SIs. Mgt: C. loutreI; Dist. Mgr: C. loutrel 

ANTEX ELECTRONICS CORP. 16100 S. Figueroa St., 
Gardena, CA 90248, Tel: 213-532-3092, FAX: 213-532-
6509; Empl: 53; SIs. Mgr: Richard Gross; Dist. Mgr: 
Richard Gross 

ANTONA CORP. 1643 1/2 Westwood Blvd., los Angeles, 
CA 90024-5603, Tel: 213-473-8995, FAX: 213-473-7112; 
SIs. Mgr: Katharine Capanna 

APPLIE 

ANZAC, MI A-coM, 60 cambridge St., Burlington, MA 
01603, Tel: 617-273-3333, TElEX: 200155, TWX: 710-
332-0256; FSC No.: 21912; EmpL: 300; SIs. Mgr: Lee 
Cooper; Dist. Mgr: lisa Owens 

AOFR, INC. 800 E. Csn¢ell, Suhe 108, Richardson, TX 
75061, Tel: 214-644-1394, FAX: 214-460-9278; E/I1lL: 50; 
SIs. Mgr: Dwain Lawhon 

A. P. CIRCUrr, 397 Unden St., Brooklyn, NY 11237, Tel: 
716-456-2717, TElEX: 426759, FAX: 716-456-2717 
...............•.............•..••............... A·1654 

Local Sales Offices & Reps 
MI Southfield, ComteIlnstrs. ............. 313-356-2505 
NJ Matawan, Rape Five ........ "........ 201-495-2315 
OH Cleveland, ComteIlnstrs. •.........•.. 216-442-8080 
OH Dayton, Comtellnstrs. .. " .......... " 513-299-7573 

AP.C.S. AMERICA. 3286 Kentland Ct SE, Grand Rapids, MI 
49546,TeI: 616-247-1453; EmpL: 13; SIs. Mgr: Julie A 
Corby 

FAX: 602-888-3329 
APEX MICROTECHNOLOGY CORP., 5960 N. 

Shannon Ret., Tucson, AZ. 65741, Tel: 602-742-6600, 
TElEX: 170631; FSC No.: 80024; E/I1lL: 100; Sis. Mgr: 
Richard Spielman; Dist. Mgr: Bridget RicecH3yme, InIl Sis. 
Mgr. " ................ "........... 001005-1007,1588 

/.Deal Sales Offices & Reps 
Al Huntsville, Cooia, Peak & Frazier, Inc. 

205-536-1506 
AZ. Tucson, Apex Microtechnology ....... 602-742-6600 
CA laguna Hills, Co'1ll'Od .............. " 714-381-0765 
CA los ARos, Kolm Mktg. ...... " .. .. .. ... 415-946-2635 
CA los Altos, KOL.M Mktg. ............... 415-946-2635 
CT Guilford, Data MaIk Inc. .. ".... .. .. .. . 203-453-0575 
MD Ellcott City, Nelson Elctms. "......... 301-747-7887 
GA Duluth, Currie, Peak & Frazier, Inc. .... 404-497-9404 
Il Buffalo, Torkelson Assocs. ............ 312-520-0710 
IN Indianapolis, Torkelson Assocs. ....... 317-244-7867 
IA Cedar Rapids, Torkelson Assocs. ..... 319-373-0200 
MD Ellicot City, Nelson Elctms. .. ""..... 301-747-7887 
MD Ellicott City, Nelson EIctms. ........... 301-747-7887 
MA Woburn, Signal Sis. Engrg. ............. 617-938-7672 
MN Minneapolis, Torkeleon Assocs. ....... 612-635-2414 
NJ Flanders, K & R Engrg. Sis. ........... 201-564-5235 
NC Greensboro, Currie, Peak & Frazier Inc. 

-~Weyne.lXSaies m~m"" 
TX Dallas, Reprnasters "" ........ " .... . 
TX Sherman, Repmester " ...... "" .... . 
WI Waukesha, Torkelson Assocs. ...... .. 

LocsJ Distrlbutois 
AZ. Tuscon, Apex ........................ . 
Fl Tampa, Currie, Peak & Frazier ...... .. 
KS Olathe, Tech Sis. Assoc. ............ .. 
NY Southern, K & R Engrg. Sis. .......... . 
NY Stlouis, Tech Sis. Assocs. .......... . 
Can Mississauga, 0nL bbd EIctms. ....... . 

919-373-0380 
219-469-4447 
214-247-6238 
214-247-6236 
414-764-7738 

602-742-8800 
813-963-1076 
913-829-2800 
800-631-9362 
314-521-2044 
416-821-7800 

APOLLO DISPLAY TECHNOLOGIES, INC., 162-2 
Morris Ave., Holtsville, NY 11742, Tel: 516-654-1143, FAX: 
516-654-1496; SIs. Mgr: Richard Eicher ....... a.1040 

APOLLO MAGNETICS CORP. 2720 W. Beverly Blvd, 
los Angeles, CA 90057, Tel: 213-381-2500, TWX: 910-
321-4348, FAX: 213-384-4067; i;"1lL: 420; Sis. Mgr: 
Charles Williams 

APPLIED COMPONENTS, AC Interface, 22391 
GilbeIto, Rancho Santa Margarita, CA 92688, Tel: 714-858-
9488, FAX: 714-569-7267; FSC No.: 5930; Empl: 5; SIs. 
Mgr: Curtis Annijo 

APPLIED CONTROLS CO. INC. 1275 Bloomfield Ave., 
Fairfield, NJ 07004, Tel: 201-227-5454, FAX: 201-862-
1422; FSC No.: 4A725; E/I1lL: 20; SIs. Mgr: W. Mere! 

APPLIED DATA COMMUNICAnONs, 14272 
Chsrilbers Ret., Tustin, CA 92880, Tel: 714-731-9000, 
TElEX: 163823 ADC, FAX: 714-638-7172; EmpL: 50; SIs. 
Mgr: David M. Besse 

APPUED DATA SYSTEMS, 409A East PresIon St., 
Ballirnol&, Me 21202, Tel: 800-541-2003, 410-576-0335, 
FAX: 410-576-0338; E/I1lL: 6; SIs. Mgt: Edward Shes; 
DIst. Mgr: Edward Shaa 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 615 



APPLIE Manufacturers and . Sales OffIces Directory 
APPlIED ELECTRO TECHNLG. INTL, See STI- APSCO, INC. 5976 Hei8leyRoad, Mentor, OH 44060, Tel: A.RF. PRODS., 2S59 75th St, Boulder, co 80301, Tel: 303-

Control Components Div. 216-352-8961, TELEX: 284580, FAX: 21&:354-7306; 443-4644, FAX: 303-443-4846; FSC No.: 4G971; EmpL: 10 
EmpI.: 200; SIs. MgT: Ian cavey. Turner 

APPLIED INFORMATION SYSTEMS, INC. 500 ARGA CONTROLS, 35 E Glenarm St, Pasadena, CA 
Eastowne Dr. Suite 207, Chapel HIlI, NC 27514, Tel: 919- APS DYNAMics, INC. 5731 PaimerWey, S1a A, C8rIsbad, 91105, Tel: 213-f182.3314, FAX: 81IH99-9407; FSC No.: 

'942-7801,1IO().334-5510, TELEX: 701365, FAX: 919-493- CA 92008, Tel: 619-438-4848. TELEX: 4995113 (SHAKE), 50290; EmpI.: 25; SIs. MgT: LindaGaiman 
7563; SIs. MgT: John Wyatt FAX: 61!H38-8845; EmpI.: 5 

APPLIED MAGNETICS, 75 Robin HID ReI, GoleIa, CA 
93117, Tel: 805-683-5353, FAX: 805-967-8227; FSC No.: 
11935; EmpL: 12,000; SIs. Mgt: 0. M. Fundlngsland 

APPLIED MICRO CIRCUITS CORP. 6195 LuSk Blvd., 

APTEK TECHNOlOGIES, INC., Aptek MicrosystElms. 
700 N. W. 12th Ave., Deeffield Beach, FL 33442, Tel: 305-
421-8450, TELEX: 441020, FAX: 305-421-8044; FSC No.: 
36741; EmpL: 150; SIs. Mgr:,Jerty D. Moore. Dlr. MkIg./ 
Sis.; DIst. Mgr: DL Gilley, Sr. 

San Diego, CA 92121, Tel: 619-450-9333, TWX: 91~7- A.PW CO INC. 
1136" FAX: 619-450-9885-FAX; FSC No.: 3674112; EmpL: • .., 72 W, Main. Rockawey, N.J 07866, Tel: 

_ 235; SIs. Mgr: Greg Barnhart 201-627-0643, FAX: 201-627-6396: EmpI.: 14 

APPliED MICROSYSTEMS CORP. 5020 1481h Ave 
NE, REidmond, WA 98052, Tel: 206-882-2000. TELEX: 
185196, FAX: 206-683-3049; EmpL:2OO; SI8. Mgt: Joe 
Gomula 

APPLIED MICROWAVE DIV. EPSCO, See Epsco 
Microwave 

APPLIED PLASTICS TECHNOLOGY, 45 FAX: 516~433';'1457 
Broadoommon ReI., BrIstol, RI 02809, Tel: 401-253-0200; APX-ARSTAN PRODUCTS. 264 Duffy Ave., Hicksville, 
FSC No.: 9330; EmpI.: 30; SI8. MgT: John A Macintyre Jr. NY 11801, Tel: 516-433-1313; EmpL: 300; SIs. MgT: David 

Baum ...................• Ao2188-2188; 1)01584-1587 

.IF APPLI~D POWER C CONVERSION 

FAX: 201-385-0702 
APPLIED POWER CONVERSION, Technology 

DynamiCS, Inc. 100 School St, BergenfIeld, N.J 07621, 
Tel: 201-385-0500; EmpI.: 70 • , . .•.• •••• •• 001588-1583 

Lccal Sales Offices & Reps 
CA Esc:onqIdo, Larry Ford................ 619-743-1557 
co Boulder', AS Rep Co. .. . . . • . . . . . . . . . . . . 303-442-8018 
CT Cheshire, Scientific Comps. , •• ' ••.•. ,. 203-272-2983 
FL Land O'Lakee, A J Power Source..... 813-996-2583 
MO St LOuis, Abrams & Assocs. .......... 314-569-0447 
NH Salem, Integrated Technlg. . , .. , ...•. ,. 803-898-6333 
NM Albuquerque, IMEC ................... 505-275-0938 
NY Rochester, AJ. Electro MkIg. .. , .• . • • • . 718-426-3598 
PA West Chester, TCA Inc. ............... 215-692-8853 
TX Garland, Carey McMahill.............. 214-861-1414 
WA Edmonds, Power Sources ............ 206-743-8841 
Can Rexdele, om, QPl EIctms. ........... 416-674-9858 

APPLIED REASONING CORP. 86A Sherman St, 
Cambridge, MA 02140. Tel: 617-492-0700, TELEX: 
6714194, FAX: 617-492-7908; SI8. Mgr: Paul Blumeufeld 

APPLIED SOFlWARE TECH., INC., 1908 Cliff Valley 
Way, N.E., Atlanta, GA 30329, Tel: 404-663-8680; Empl.: 29; 
SIs. Mgr: Jim A Moss -

APPLIED STATISTICS INC., 3080 Centerville ReI., St 
Pau~ MN 55117, Tel: 612-491-0202, FAX: 612-491-0410; 
Empl.: 25 

APPROVED PURIFICATION CORP. 1088 R HopeSt, 
S1emford, CT 06907, Tel: 203-357-0141, FAX: 203-356-
1697 ........................................... a o1878 

Arco/ectric 
"'~NlfRNMIONAUYAl"'nOVEOC()NIIl()LS 

SWITCHES/INDICATORS 
FULL LINE AUTHORIZED DISTRIBUTOR 

.~~ 
ELECTRIC SWITCHES 
INC 0 R P 0 RAT E D 

'2478 Fletcher Dr, Los Angeles, California 90039-2897 

213-660-1310 800-421"'"8855 
FAX' 213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-5IDD.FREE CATALOG 31EM on REQUEST 

Looal Sales Offices & Reps 
CA Sarna Clare, Source Tronics •..•..•.• , 406-988-6801 
FL Dunedin. John WhRe Assoc. .......... 813-733-5319 
MA Framingham, Bob Mirabella........... 617-877-0884 
MA Wellesley, Brownstone Assoc. ........ 506-877-0884 
MN Golden Valley, Highland .............. 612-546-2123 
NM Albuquerque, SynIech ................ 505-266-7951 
NY Hauppauge, SIicom SIs. .•..•.••.•.... 51~1 
MO Independence, HI1ec Central .......... 816-796-6684 
NC Raleigh, C-Tech ...................... 919-792-6100 
TX Richerdson, John Duncan Assoc. •.... 214-437-3967 
WA Redmond, EIcIm. MkIg. Grp. .......... 206-882<-0962 
WA Vancouver, EIcIm, MkIg. Grp. ..•..•.•• 503-684-5835 

Local Distributors 
NC Raleigh, Cen1ury EIctms. .. .. • . • . • . . . .. 919-672-2203 
PA Norristown, Cen1ury EIctms. ........ ,. 215-631-5400 

AQUALARM, Marine Safety SystElms. Inc. 1151. D. Bay 
Blvd., Chula VIsta,CA 91911, Tel: 619-575-4011,FAX: 619-
575-4012; FSC No.: 2V373; E""L: 8; SIs. Mgr: John L 
Hooper 

ARCO ELECTRONICS. 9822 Independence Ave., 
Chatsworth, CA 91311, Tel: 818-882<-8707, FAX: 818-882-
8513; FSC No.: 84171; EmpI.: 10; SIs. Mgr: Randy Ryan 
, .•...... , .•.•.........•. , __ ._ ..•..... ____ • Aol655-1857 

Local Sales Offices & Reps 
CA Chatsworth, Arco ..• .,................ 818-882-8707 
IN ,Granger, Gregory Sis. . • . . • .. .. . • • . . . .. 219-272-9629 
MA Taunton, Focus EIcIm. Sis. .......... : 617-624-3640 
MN St Pau~ Northport Eng. ............... 612-457-8000 
NY syracuse, PyTronics ................. 315-454-9346 
CA Chatsworth, Arco Elctms. ............. 818-8112-8707 

ARCOLECTRIC CORP. 9001 Canoga Ave., Canoga 
Park, CA 91304, Tel: 818-700-1933, FAX: 818-700-9541; 
SIs. Mgr: CelTie Donze; DIst. Mgr: Cenie Donze 
................................ _ .......... 801141,1648 

l.JJcal Diatribulors 
CA Haywood, Electro Comps. ........•... 415-783-5800 
FL Lakeland, Wesgarde ....•.••••......•• 813-644-7564 
CA Los Angeles, EIec1rIc SWitches ......•. B()O.252-4640, 

8O(}421-8855 
CA Tustin, Western Switches . , , •..•.•••• , 213-627-6126 
CA Van Nuys, Wesgarde Comp. •..•••.•.. 818-788-3724 
CT Hartford, Wesgard8 Comp. .,., ....... , 203-527-7705 
IL Cerol Stream, Wesgarde Comp. ...... , 708-653-1460 
KS Overland Park, Wesgarde Comp. ..... 913-262-2718 
MD W. Springfield, T. F. Cushing.......... 413-788-7341 
MI Madison HIs., Gaico 100 .•.......•••.• 313-542-9090, 
MN Minneapolis, ScorpIo ............•. ;.. 612-473-8656 
MO St LOuis, Wesgarde Comp. ........... 314-567-7776 
NH Nashua, WesgardeComp. ............ 603-880-1971 
N.J Denville, Lashen EIctms. .. . • • • . • • • • . .. 201-627-3783, 
N.J Mj. Laurel, Wesgarde Comp. .......... 609-778-8190 
OH Westerville, Wesgarde Comp, ....•.••• 614-885-0319 
OR Eugene, Larsoo ...•..•......•......... 503-484-7491 
TX DeUas, Wesgarde Comp. . • . . • . . . . •. . . . 214-357-1766 
TX Garland, Barcon ...................... 214-414-1863 

ARC SYSTEMS, INC. 2090 JoS/lUas Path, Hauppauge, NY 
11788, Tel: 516-582-6020, FAX: 516-592-6036; FSC No.: 
67245; SI8' Mgr: Robert Miller 

AREMCOPROOUCTS, INC. Box 429, Ossining, NY 
10582, Tel: 914-762-D685, FAX: 914-762-1663; EmpI.: 30; 
SI8. Mgr: BrIan MileS 

ARGO ELECTRONICS, INC. 5054 Bleecker St, BaldwIn 
Perk, CA 91706, Tel: 818-962-8422, FAX: 818-960-7312; 
EmpI.:12 

ARGOS PRODS., 600 s. Sycamore St, Genoa, IL 80135, 
Tel: 815-784-5118; EmpI.: 35; SIs. Mgr: Ron Evws 

Looal Sales Offices & RePs 
CA Burlingame, Meyer, Roes & FlemIng .• 415-348-8800 
FL Ocala, Benc:slk Assoc. .••••••••••••••• 904-732-9775 
GA Atlanta, Murphy & COts ..•.....••...•. 404-875-2525 
IL ArlIngton HgIS. Arch Hoyne .. ..•..•.•. 708-39IH661 
IN Mulberry, MaIsh SIs. .................. 317-298-2322 
MA North SciIuate, WA Hendrickson ....• 617-545-0652 
MN Edna, Foster T/ICh. Sis. •••..•••••• .• •• 612-941-8800 
MO Kansas City, NeiICo................... 818-421-1751 
N.J Fort Lee, TMC Sis. • • • •• • • • • • • • • •• . . • •• 201-944-5665 
NY Syracuse, lewis & Dumlgan ......... 315-446-5522 
OH Deyton, ShIImrock EIcIm •••••.•••.•.. 513-258-1227 
PA Wynnewood, StInson Assocs. ......... 215-896-7378 
WA Lynnwood, Pacnor MkIg. ••..•.. ..••.•. 208-284-8020 
EXP N.Y. New York, Robum Agencies..... 212-989-5939 

ARGO TRANSDATA CORP. 1 Heritage PI<., C6n1on, CT 
08413-0554, Tel: 203-669-2233, FAX: 203-669-4316; 
EmpI.: 20 . 

ARIEL CORPORA T\ON, 433 Rivw Ad. Highland PI<., N.J 
08904, Tel: 908-249-2900, FAX: 908-249-2123; SIs. Mgr: 
Irene Getvey 

RRIES 
ELECTRONICS, INC. 

FAX: 908-996-3891 
ARIES ELECTRONIcs, Box 130, FranchIown, N.J 011825, 

Tel: 908-996-6841; FSC No.: 51167; EmpI.: 180; SIs.Mgr: 
Frank FoImsbee •.••.•• A01722; 801849; «>1281-1_ 

Local Sales Offices & Reps 
AI. Madison, Benchmerk Tech. Sis. •••• . • . 205-464-0033 

. AZ Founlaln Hilla, Contact ArIas EIctms. •. 908-996-6841 
CA San Mateo, Larsen Assoc. .•....••••.• 415-358-9559 
CA Weetlake VIg., Elkins & Assoc. ••••.••• 818-597-1075 
CO Denvei, West Inc. .................... , 303-477-8180 
FL Melboume, The R-Rep Co. ........•.. 407-242-9800 
GA NorcroSa, Benchlll8lk Tech. SIs. ...••. 404-448-1711 
IL Bloomingdale, Orion MkIg. •••.•.•..••• 708-893-2111 
WI Hartland, Selective Sis. .•••• :......... 414-367-1133 
IN lndianapoUs, H~ Tel< Sis. •••...•••..••• 317-687-2564 
MD Glen BUmle, Macrotech Assoc. Ltd. ... 301-766-1111 
MA Harvard, enterprise Tech. •.. . . • • •• • • . . 506-772-8003 
MI Novi, LE Hampton & Assoc. •..••••.•• 313-344-8880 
MI StJoseph. I.E Hampton & Assoc. .".. 618-938-0882' 
MN Minneapolis, Holmgren Assocs. .•..•.. 612-574-9983 
MO FIorissan1, Deiliron Co. Inc. •.•••••.••• 314-Il39-0033 
MO Kansas City, DeIHron Co. ....•..•..... 818-436-13445 
N.J Ho-Ho-Kus, OJ FISher Co. .•••.••.•••. 201-652-0080 
NY Fairport, TAO SIs., Inc. ••.•••••••.•.••• 718-377-2250 
NC Raleigh, BenchIll8lk Tech. Sis. _ ... ' • . . 919-850-0633 
OH Willoughby Hills, Versatron ...•••• ,... 216-944-0082 
OR Hillsboro, Doran Sis. Assocs. ...•..... 503-640-4500 
PA HarrisIluIQ. All-Tech MkIg. •..•.•••••.• 717-540-1204 
PA West Chesler, All-Tech MkIg. .••••••.. 215-344-0134 
TX Dallas, REM Comps. . .•...... ...•..... 214-234-1089 
TX Houston, REM Comps. . . . . . . . . . . . • . • . . 713-589-9721 
WA RedrnoIId, Doran Sis. Assocs.......... 208-885-1885 

Local Distributors 
AI. Huntsville, ~ DieI. •.. ..•... ..•.•.. 205-883-7501 
AI. HuntsviHe, Gateway Megatech .•...... 205-630-5955 
AI. Hunleville, Gatewey MegaTech. •••.••• 205-630-5955 
AZ Phoenix, Arizona Comps. ...•..•....•. 802-269-5855 
AZ Phoenix, DeUs •••••••••••••••••••.•••• 802-275-2628 
CA Canoga Park, Timco Comps. ..•....•.. 81&-992-5040 
CA Compton, Harper SID ••.•••••••.•••••• 213-979-5090 
CA Fremont. Frys EIctms. •.•.••.••.••••.• 415-770-3743 
CA Gardena, Cal, Switch & SipI. ....... 213-~2330 
CA Irvine, lEe ............................ 714-837-11960 
CA Sacramento, lee ..................... 916-383-6030 
CA San DIego, Harper SID. . • •• . • • . •• • • • • . 619-578-2500 
CA San Francisco, PeIers De LaeI ........ 415-873-9595 
CA San Jose, Harper SID •• • •.. . • . • • • •• • • . • 40&-943-9490 
CA Sarna Clare, Pyramid EIctms. •..••••.• 406-727'9810 
CA Sunnyvale, Fry's Elect. •.•..........••• 406-733-1770 
CA Sunnyvale, Frys EIctms. ..••.••••..•.• 406-733-1770 
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CA Torrance. Pyramid/Kent .............. 71 .... 773-0781 
co Denver, LE.C. ...••.......••..•..••.... 303-292-8121 
co Englewood, Component Dial ......... 303-799-4915 
co Englewood, Indelco ... . . . .. . .. . . . . . . . . 303-6114-9444 
CT Danbury, Pilgrim...................... 203-792-7274 
CT Wallnglord. Cronin ......•............ 203-285-3134 
FL Ft Lauderdale. KSM ..•..•..•...•..•.• ;305-971-5900 
FL MelboUrne, COl.. . . . . . . . . • . . •. . • . . . . . . 407-7'2 .... 9910 
FL Pompano Bch., P-'- Rado ....... ;305-973-4141 
GA Atlanta, Gateway Megatech . . . . . . . . . . . 404-497-0799 
GA Atlanta. KSM ............•..•...•.••.• 800-554-9227 
10 Eloise, Kimball ••.•.•••...••••....••..• 208-342-3559 
L Hoffamn Eatates. IEC ..........•...... 706-843-2040 
IL NoIthbrook. Claasic . . .. . . . . . . . . . . . . . .. 312-272-9650 
CT Norwalk. Cobra Comps. .•• . . . ... . •••.• 203-847-M42 
IN Indianapolis, Gateway Megatech ...... 317-844-3908 
IN Indianapolis, Meunier •......•..•.•...• 317~511 
MD Baltimore, Rasco ..................... 301-529-0500 
MO BeltsvIlle. Rasco Washington ......... 301-937-9100 
MD Columbia, P-'- Radio ............ 301-997-1717 
MO "-up. Gateway MegaTech .......... 301-792-7527 
MA Middaboro, Glynn EIctms. ............ 508-947-4282 
MA Needham. Cronin E1ctms. ............. 617-449-5000 
Mt AM Arbor, Gateway Megalech ....... 313-761-2980 
MI Grand Rapids. Calder EIect...... ...... 616-698-7400 
MI Southfield. MichIgan l.acIroIs ......... 313-353-1350 
MN Minneapolis, Bergquist Elect ......... 612-835-2322 
MN New BrIghton, Chris .................. 61?-631-2647 
MO St Louis, Beckwith Computer .... .. ... 314-343-6463 
NH ManohesI8r, CronIn ..•..•.•. . . • . . • . . . . 603-624-0105 
NH ManohesI8r, Glynn ................... 603-622-8131 
NJ Lynbrook, NY, Peerless Rado ........ 201-906-1181 
NJ Moorestown, Marlac Elect ....•....... 609-234-4200 
NM Albuquerque.lntemational Elect. ...... 505-291-9951 
NY Lynbrook, PNrIass Rado ............. 516-593-2121 
NY Rochester, Simcona EIctms. .......... 716-326-3230 
NC cary, Powell EIctms. .................. 919-467-1212 
OH Columbus, Gateway Megatech ....... 614-447-0222 
OH Dayton. Gateway Megatech .......... 513-296-6342 
OH Warren. REM EIctms. ................. 216-373-1300 
OH Willoughby, Gateway Megatech ...... 216-953-0333 
OK Tulsa, AltaIr Co........................ 916-252-5781 
OR Beaverton. IEC ....................... 503-641-1690 
PA Brislo~ AIM Elect. ..................... 215-785-3500 
PA Erie. REM Elect ...... .......... .... ... 814-453-5626 
PA N. V8I98i1ea, CMD ElcIms. ............ 412-676-6020 
TX AddIson, cameo-Tel< .... .... ......... 21 .... 245-1266 
TX Auslin, Wolford ....................... 512-339-1131 
TX Dallas, Wolford ....................... 21 .... 320-0294 
TX EI Paso, inIaT1aIIonaI ................. 915-598-3406 
TX Houston. Altair Co. .. .. .. .. .. .. .. .. .. .. 713-462-3029 
TX HouB1On. WOI!OIlf.. .. ...... .. .. .. .. .. . 713-847-3583 
TX irving. Harper SID ..................... 21 .... 621-0500 
TX Richardson, Altair Co. ................. 21 .... 231-5155 
UT Salt Lake City, Kimball ...•............ 801-326-2075 
UT Wast Valley, IEC ............ .......... 801-977-9750 

--WA--sanawe,lEC .......... : ........ : .. ;.-:--~27-
WA Redmond, Pacific .... ................. 206-881-2363 
WA Redmond, Pyramid ................... 206-683-7200 
WA TukwiHa, Carlyle ...................... 206-251-0700 
WI Milwaukee, Progressive ............... 414-321-4722 
WI New Berlin, Classic Comps. .... .. .. ... 41 .... 786-5300 
Can Toronto. AItema1e Source ............ 416-335-6365 
Can Toronto. SEMAD ..................... 416-475-6500 
Can Vancouver, DesIcin Sis. ............... 804-273-4983 

ARIINDUSTRIES, INC.. 391 ARi Court. Addison, L 601 01, 
Tel: 706-953-9100, 800-237-6725, FAX: 706-953-0590; 
FSC Il10.: 04849; ErnpL: 56; SIB. Mgr: D. J. MacKeIlzie; 
DisI. Mgr: 0. J. MacKenzIe 

ARISTO GRID LAMP PRODS.. 35 Lumber Road. Roslyn. 
NY 11578, Tel: 516-484-6141, FAX: 516-484-6992; EqlL: 
21 

ARIUM CORPORATION, 1931 WrightCircla, Anaheim, CA 
92806-6052, Tel: 714-978-9531, TELEX: 754903 ARIUM 
UD, FAX: 714-976-3341; Emp/.: 40; SIB. Mgr: Dave 
Blakemore 

ARKAY ENGRAVERS, INC.. 10-3 Drew Court, 
Ronkonkoma, NY 11779, Tel: 516-467-7795, FAX: 516-
467-9310; FSC No.: 6Z099; SIs. Mgr: Kenneth Kaplan 

ARK ELCTRNS. CORP. 1325 IrWsIriaI Hwy. 
Southampton. PA 18966. Tel: 215-322-6510, FAX: 215-
322-4231; Eqll: 20 

ARK LES CORPORATION, 51 WalerSt. Watertown, MA 
02172, Tel: 617-924-2330, TELEX: 24-4659, FAX: 617-
924-5480; EmpL: 600; SIs. Mgr: Ted Devnew 

ARK·LES CORP, P.O.BOX 14466, RaleIgh. NC 27620, Tel: 
919-231-2000, FAX: 919-231-9825; EqlL: 350 

ARLON, Flexible Technologies Division. P.O. Box 4305, CA 
199 Awarlal St. E. Providence, RI 02914, Tel: 401-434- CA 
2340, 1-800-735-2340, TELEX: 8972802. FAX: 401-434- CA 
2557; EIl1IL: 80; SIB. Mgr: Herbert A Howard; DisI. Mgr: CA 

Garden Grove. Aroma! CoIp. .......... 714-695-7707 
GIIRIen Grove, Elaco ................. 714-891-4621 
Sen Jose, Aroma! CoIp. .. .. .. .. .. .. .. . 406-433-0466 
Sante CIwa, Fahmer-MI1Ier ........... 406-727-9800 

WlHIem Pollock CO Englewood. Omega lid. .............. 303-762-1921 
CT 
FL 
FL 

Plainville, Northeast Reps. ...•.•...... 203-666-8030 
Maitland. EIR. Inc. ................ .. .. • 407-68().9600 
Orlando, Aroma! CoIp. ................ 407-655-1075 

~ ARM8AR INDUSTRIES INCORPORATED ~ 
A IL 

Atlanta, Beacon E1ctms. Assoc. •...•.. 404-258-9840 
Elk Grove Village. Aroma! CoIp. • . . . . . . 706-593-8535 
Elk Grove Village, CerIaon EIctm. SIs. 

FAX: 908-679-3222 
ARMBAR INDUSTRIES, INC., 139 White oak ~ Old 

BrIdge. NJ 08857, Tel: 908-679-3377; FSC No.: 2R610; 
EqlL: 11; SIB. Mgr: Stephen Gregg ........... A.1011 

Loc8J SaIeB Offices & Reps 
AL Huntsville, Eictm. Prods. ............ .. 205-860-1156 

IN Indianapolla, Precision EIctm. Camps. 

IA Cedar RapIds. CerIaon EIctm. Sis. ••••• 
IA Davenport, Rush & Weal Aseocs. .... . 
KS 0Ia1he, Rush & Weal Aseocs. ........ . 
MD Upperoo, lmagitron Sis. .............. . 
MA Hingham. NoIIheest Reps. .......... .. 
MI DetroIt. R P. Urban & Aseocs. ........ . 
MI Grand Rapids. R P. Urban & Aseocs. 

706-956-8240 

317-842-3740 
319-376-1450 
319-386-9494 
913-764-2700 
301-374-5800 
817-749-6700 
313-535-2355 

MO Potomac. C.E. Tech. ElcIms. ........ .. 301-235-1942 ....................................... 616-245-0511 
MA LoweI~ Underwood SIs. .............. . 617-256-8191 MN S. St P8U~ Northport Engrg. .......... 812-457-8000 
MO Grandview, R R BuI10n Aseocs. ..... . 816-763-5385 MO St Louis, Rush & Wast As8ocs. ....... 314-985-3322 
NJ Brielle, EMC Technlgsts. ............. .. 
PA Saegertown. Multi-Phese ............ . 
TX Dallas, Blackbum Aseocs. ............ . 

906-223-6699 

81 .... 763-3640 [§~ 
21 .... 750-8484 

ARMEL ELECTRONICS, 1601 75th St. N. Bergen, NJ 
07047,TeI:201-969-4201,TWX:71G-992-6842,FAX:201- aA~LL 
869-4304; FSC Il10.: 91663; EqlL: 55; SIB. Mgr: V. A 
PasqueHno 

ARNOLD ENGINEERING COMPANY, Sub. SPS 
Technologies. 300 Weal Street, Marengo. R. 60152, Tel: 
815-588-2000, FAX: 815-588-2228; Eqll.: 850; SIB. Mgr: 
E. F. Migely, V P. MkIg./SIs. 

ARNOLD I MAGNETICS 

FAX: 805-484-4113 
ARNOLD MAGNETICS. 4000 Via Pescador, Camarillo, 

CA 93012, Tel: 805-484-4221, TWX: 910-343-6468; FSC 
Il10.: 04679; EmpL: 130; SIB. MgT: Glen Underwood 
...... .............. ....... ........... . .... 001589-1803 

Local SaIeB Offices & Reps 
AL Huntsville, Arnold Magnetics Corp. .... 800-421-6181 
AZ Phoenix, Arnold Magnetics CoIp. ..... 800-421-6181 
CA Los Angeles. Arnold Magnetics CoIp. 

CA ~anJosa, ~Jr!ds. ................ . -eo Denver, Arnold Magnetics CoIp. •..... 
FL Melbooola, Arnold Magnetics CoIp. ... 
GA Atlanta, Arnold ~cs Corp. .•..... 
L Chicago. Arnold Magnetics .......... . 
MD Silver Springs. YOU1h Aseocs. ........ . 
MA Wayland. High-Tech ................ .. 
MN Minneapolis. Arnold MagnetIcs Corp. .• 
MO Sl Louis, Arnold MagnetIcs .......... . 
NY BuIIaIo, Arnold Magnetics ............ . 
NY New Rochella, Ascor ElcIms. ........ . 
OH Cleveland, Arnold MagnetIcs ....•..•.• 
OH Dayton. Arnold Magnetics .......... .. 
OK Tulsa, Kruvand Assoc. .............. .. 
OR PoI1Iand, Arnold Magnetics Corp. ..•.. 
PA PhlI~hla, Arnold Magnetics .•..... 
TX Dallas, Kruvand Assoc. .............. . 
TX Houston, Kruvand Assoc. ............ . 
WA Seattle. Arnold Magnetics CoIp. •...... 
WI Milwalkee, Arnold Magnetics ........• 
Can Montreal, Cue.. Arnold Magnetics CoIp. 

805-484-4221 
4011-746-0470 
aoo:42'L-S181 -
800-421-6181 
800-421-9181 
800-421-8181 
301-596-5740 
508-653-3838 
800-421-6181 
800-421-6181 
800-421-6181 
91 .... 235-9838 
800-421-9181 
800-421-6181 
214-437-3355 
800-421-6181 
800-421-6181 
214-437-3355 
713-956-6741 
800-421-8181 
800-421-9181 

800-421-8181 

FAX:· 908 .. :464"8714 
ARoMAT CORP., Matsushita Elec:lrlcal Works 

Ltd.. 629 Central Avenue. New.PrQvIdence. NJ 07974, Tel: 
908-464-3550, TELEX: 4754170; EmpI.: 380; SIB. Mgr: 
Bob ZeiImstci: DisI. Mgr: Bob ~ 
................... ........... 11-1415-1427, 1850-1151 

Local SaIeB Offices & RepS 
AL Huntsville, Beacon ElcIms. Assoc. .... 205-881-5031 
AZ Mesa. Sys. SIs. of Arizona, Inc. •..••••• 802-464-9989 

ELECTRONICS 
(415) 834-5888 
610 E 10th 51 . Oakland. CA 94606 

(213) 452·8002 

Aromat 
RELAYS 
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924-5480; EmpL: 600; SIs. Mgr: Ted Devnew 

ARK·LES CORP, P.O.BOX 14466, RaleIgh. NC 27620, Tel: 
919-231-2000, FAX: 919-231-9825; EqlL: 350 

ARLON, Flexible Technologies Division. P.O. Box 4305, CA 
199 Awarlal St. E. Providence, RI 02914, Tel: 401-434- CA 
2340, 1-800-735-2340, TELEX: 8972802. FAX: 401-434- CA 
2557; EIl1IL: 80; SIB. Mgr: Herbert A Howard; DisI. Mgr: CA 

Garden Grove. Aroma! CoIp. .......... 714-695-7707 
GIIRIen Grove, Elaco ................. 714-891-4621 
Sen Jose, Aroma! CoIp. .. .. .. .. .. .. .. . 406-433-0466 
Sante CIwa, Fahmer-MI1Ier ........... 406-727-9800 

WlHIem Pollock CO Englewood. Omega lid. .............. 303-762-1921 
CT 
FL 
FL 

Plainville, Northeast Reps. ...•.•...... 203-666-8030 
Maitland. EIR. Inc. ................ .. .. • 407-68().9600 
Orlando, Aroma! CoIp. ................ 407-655-1075 

~ ARM8AR INDUSTRIES INCORPORATED ~ 
A IL 

Atlanta, Beacon E1ctms. Assoc. •...•.. 404-258-9840 
Elk Grove Village. Aroma! CoIp. • . . . . . . 706-593-8535 
Elk Grove Village, CerIaon EIctm. SIs. 

FAX: 908-679-3222 
ARMBAR INDUSTRIES, INC., 139 White oak ~ Old 

BrIdge. NJ 08857, Tel: 908-679-3377; FSC No.: 2R610; 
EqlL: 11; SIB. Mgr: Stephen Gregg ........... A.1011 

Loc8J SaIeB Offices & Reps 
AL Huntsville, Eictm. Prods. ............ .. 205-860-1156 

IN Indianapolla, Precision EIctm. Camps. 

IA Cedar RapIds. CerIaon EIctm. Sis. ••••• 
IA Davenport, Rush & Weal Aseocs. .... . 
KS 0Ia1he, Rush & Weal Aseocs. ........ . 
MD Upperoo, lmagitron Sis. .............. . 
MA Hingham. NoIIheest Reps. .......... .. 
MI DetroIt. R P. Urban & Aseocs. ........ . 
MI Grand Rapids. R P. Urban & Aseocs. 

706-956-8240 

317-842-3740 
319-376-1450 
319-386-9494 
913-764-2700 
301-374-5800 
817-749-6700 
313-535-2355 

MO Potomac. C.E. Tech. ElcIms. ........ .. 301-235-1942 ....................................... 616-245-0511 
MA LoweI~ Underwood SIs. .............. . 617-256-8191 MN S. St P8U~ Northport Engrg. .......... 812-457-8000 
MO Grandview, R R BuI10n Aseocs. ..... . 816-763-5385 MO St Louis, Rush & Wast As8ocs. ....... 314-985-3322 
NJ Brielle, EMC Technlgsts. ............. .. 
PA Saegertown. Multi-Phese ............ . 
TX Dallas, Blackbum Aseocs. ............ . 

906-223-6699 

81 .... 763-3640 [§~ 
21 .... 750-8484 

ARMEL ELECTRONICS, 1601 75th St. N. Bergen, NJ 
07047,TeI:201-969-4201,TWX:71G-992-6842,FAX:201- aA~LL 
869-4304; FSC Il10.: 91663; EqlL: 55; SIB. Mgr: V. A 
PasqueHno 

ARNOLD ENGINEERING COMPANY, Sub. SPS 
Technologies. 300 Weal Street, Marengo. R. 60152, Tel: 
815-588-2000, FAX: 815-588-2228; Eqll.: 850; SIB. Mgr: 
E. F. Migely, V P. MkIg./SIs. 

ARNOLD I MAGNETICS 

FAX: 805-484-4113 
ARNOLD MAGNETICS. 4000 Via Pescador, Camarillo, 

CA 93012, Tel: 805-484-4221, TWX: 910-343-6468; FSC 
Il10.: 04679; EmpL: 130; SIB. MgT: Glen Underwood 
...... .............. ....... ........... . .... 001589-1803 

Local SaIeB Offices & Reps 
AL Huntsville, Arnold Magnetics Corp. .... 800-421-6181 
AZ Phoenix, Arnold Magnetics CoIp. ..... 800-421-6181 
CA Los Angeles. Arnold Magnetics CoIp. 

CA ~anJosa, ~Jr!ds. ................ . -eo Denver, Arnold Magnetics CoIp. •..... 
FL Melbooola, Arnold Magnetics CoIp. ... 
GA Atlanta, Arnold ~cs Corp. .•..... 
L Chicago. Arnold Magnetics .......... . 
MD Silver Springs. YOU1h Aseocs. ........ . 
MA Wayland. High-Tech ................ .. 
MN Minneapolis. Arnold MagnetIcs Corp. .• 
MO Sl Louis, Arnold MagnetIcs .......... . 
NY BuIIaIo, Arnold Magnetics ............ . 
NY New Rochella, Ascor ElcIms. ........ . 
OH Cleveland, Arnold MagnetIcs ....•..•.• 
OH Dayton. Arnold Magnetics .......... .. 
OK Tulsa, Kruvand Assoc. .............. .. 
OR PoI1Iand, Arnold Magnetics Corp. ..•.. 
PA PhlI~hla, Arnold Magnetics .•..... 
TX Dallas, Kruvand Assoc. .............. . 
TX Houston, Kruvand Assoc. ............ . 
WA Seattle. Arnold Magnetics CoIp. •...... 
WI Milwalkee, Arnold Magnetics ........• 
Can Montreal, Cue.. Arnold Magnetics CoIp. 

805-484-4221 
4011-746-0470 
aoo:42'L-S181 -
800-421-6181 
800-421-9181 
800-421-8181 
301-596-5740 
508-653-3838 
800-421-6181 
800-421-6181 
800-421-6181 
91 .... 235-9838 
800-421-9181 
800-421-6181 
214-437-3355 
800-421-6181 
800-421-6181 
214-437-3355 
713-956-6741 
800-421-8181 
800-421-9181 

800-421-8181 

FAX:· 908 .. :464"8714 
ARoMAT CORP., Matsushita Elec:lrlcal Works 

Ltd.. 629 Central Avenue. New.PrQvIdence. NJ 07974, Tel: 
908-464-3550, TELEX: 4754170; EmpI.: 380; SIB. Mgr: 
Bob ZeiImstci: DisI. Mgr: Bob ~ 
................... ........... 11-1415-1427, 1850-1151 

Local SaIeB Offices & RepS 
AL Huntsville, Beacon ElcIms. Assoc. .... 205-881-5031 
AZ Mesa. Sys. SIs. of Arizona, Inc. •..••••• 802-464-9989 

ELECTRONICS 
(415) 834-5888 
610 E 10th 51 . Oakland. CA 94606 

(213) 452·8002 

Aromat 
RELAYS 
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AROMAT 
NH Mt Vernon. Northeast Reps. .......... 603-880,8199 
NJ NeW Providence, AlomBl Corp. ....••. 90&-464-3550 
NJ W. CaJdweI~ Marlnlallo Tach. Sis. Co. 

201c228-4418 
NM . AlbUquerque, ssA Inc. of New Mexico 

..................... , . .. .. .. . .. .. .. .. . 505-889-2901 
'NY RochasIar, Ontac ..................... 716-464'8838 
NO RaleIgh, Beacon EIcIma. Assoc........ 919-787-0330 
OH Oubln, J. R. Thornberry Co. ........... ,614-792-5171 
OH Solon, J. R. Thomberry Co. ........... 216-248-4995 
PA Allison Park, Bear MkIg..,............. 412-492-1150 
TX Austin, Component Tachnlg. .......... 512-250-2450 
TX Dallas, ComponantTachnlg. .... : ..... 214-783-8831 
TX Houston, Component Tachnlg. .. .. .. .. 713-961-1262 

. TX Richardson, A!omaI Corp. .. .. .... .. ... 214-235-0415 
WA Redmond, Sis. & Enrn ............... 206-883-4999 
WA Vancouver, SIs. & Engrg............... 206-573-4161 
WI Milwaukee, CerIson Elcim. SIs......... 414-476-2790 
can . MlssIssauga, Ont, A!omaI canada, lric. 

.. . • .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .... 416-824-3777 
can MlssIssauga, Ont, Tach-TrekUd. ..... 416-236-0386 
can Napaan, Ont. Tach-Trek, Ltd. ......... 813-~161 
can RIchmond, ae.. Tach-Trek Ltd. ....... 604-276-8735 
can Sll.alnnt, Que., Tach-Trek Ltd. ...... 514-337-7540 

The 
Largest 
Relay 

Distributor . 
in the World. 

Aromat 
Mprr rp ,"~", ~'"' il , 

Over 
8,000.000 

Relays 
Photo 

Electronics 
& Fans 

in StoSk 

Orders Placed by 3:00 p.m. are 
theSameQay 

452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA .90404 Oakland, CA 94606 

~ ARROW HART 
COOPER 
INDUSTRIeS 

SPECIAL TV SWITCHES 
WIRING DEVICES 

CONTACTORS 

FULL LlNE.AUTHORIZED DISTRIBUTOR 

~1Jj 
ELECTRIC SWITCHES 
INCORPORATED 

2478 Fletcher Dr, Los Angeles, California 90039·2897 

213-660-1310 800-421..,.8855 
FAX- 213-660-5130 

The 8 Largest . 
Relay & . 

Switches • • 
Distributor 

in the World. 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

,31452.1229 (415) 835·1 
1301 Olympic Blvd., • ' 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 . 

Manufacturea'S' and Sales Offices Oir:ectory 
L.ocsJ DisIrlbulOts 

AL Huntaville, ~ TacJ:v\Igs. ...••.••• 206-837-9300 
AZ Tampe, Ac8clalDaanco .......... ..... 602-894-2874 
AZ Tampa, BaD Inds.'..................... 802-966-7800 
AZ Tampe, J. C. Inti. ..... .. . .. .. .. .. .. .. .. 802-966-0893 
AR UttIa Rock, NawaI!< EIc:tms. ........... 501-225-8130 
CA Anaheim, Control Design Supp. ....... 714-821-1518 
CA Angoura Hills, BalIInds........ ......... 816-706-1608 
CA Chatsworth, MlI-Comm Dis!. .......... 213-996-3111 
CA Cypress, BaIIInds. ................. :.. 714-895-7801 
CA Fremont, AcacIalDeanco ............. 415-823-7500 
CA Gardana,.BalIlnds. .................... 213-515-1800 
CA Inglewood. Newark EIctms. ........... 213-671-7068 
CA Los Angeles, Master DisIrs. ........... 213-399-8600 
CA Oakland, Baliinds. .... .. .. .. .. .. .. .. .. 415-835-1500 
CA Oakland, BrIll EIc:tms.· .......... .. . .. .. 415-834-5888 
CA Oakland, Master DiSls. ................ 415-835-1500 
CA San Diego, Acacia/Deanco .......... .- 619-565-4365 
CA San Diego, Balllnds................... 619-268-1277 
CA San Joaa, Si8118 Weal ................ 408-435-7477 
CA Santa Ana, Norstan ........... :....... 213-924-7851 
CA Santa MonIca, BrIM EIc:tms. .. .......... 213-452-8002 
CA SUnnyvale, Ballinds. .. .. .. .. .. .. .. .. .. 406-734-8570 
CO Denver, Newark EIctmS. .............. 303-757-3351 
CO Englewood, Indaloo .......... .. .... .. • 303-694-9444 
CO Lakewood, Acacia/DeMeo ........... 303-232-2682 

MD ·Colombia, OK EIc:tms. ................ 301-995-1950 
MD Columbia, Sagar ................... :.. 301-995-6580 
MA ~Richey Imapact EIect......... 611-821-1500 
MA Hingham, Sagar Elect. Supp. Co. ...... 617-749-8700 
MA ~ Glym EIc:tms. ............ 506-847-4282 
MA Needham, Cronin EIcIms. ......... , .. . 617-449-5000 
MA WIJlCheslllr, Ballinds. ................. 617-729-5800 
MI Ann AItxIr, Ballinds. .................. 313-971-9093 
MI Grand RapIds, RM Electronics ..•..•.. 616-531,;g:wo 
MI 0lIk PI<, Newark EIcIma. .............. 313-967-0800 
MI . Southfield, RM EI8cIms. ........ "..... 313-282-1582 
MN EdenPralria, Magnuson EIc:tms. ...... 612-829-0583 
MN FridleY,Voyager EIc:tms. .............. 612-571-7788 
MN MimeapoIis, Control D8sign Supp. Inc. 

....................................... 612-721-6555 
MN MInneapolis, NewBl1< EIcIms. ......... 612-331-8350 
MO Ma/yIand Heights; L-Qlmp ............ 314-291-8200 
NH' Salem; Sagar ......................... 803-896-1348 
NJ Mountainside, Mars EIc:tms. ........... 201-233-0044 
NJ Oakland, Relay SpecIalties............ 201-337-1000 
111M. AIluquarqua, Baliinds. ............. ,. 505-292-2700 
NC Durham, ~ Tachnlgs. ........... 919-544-5400 
NY FarrriingdaIe, BalIIIxIs. ...... .......... ~16-752-9303 
NY Hauppauge. Sagar ........... . .. ...... 516-34&-1300 
NY Lynbrook, P8erIess RatIo Corp. ........ 516-593-2121, 

00 WI)aat Ridge, Ballinds. ............... 303-424-1985 NY Rochaat8r, Masllna EIc:tms. .......... . 
716-523-3458 
716-546-5373 
716-328-3230 
704-377-5413 
704-394-8195 
704-527-8188 
919-850-9550 
919-724-5961 

CT WallingIord, Cronin EIcIms. ........... 203-265-3134 NY 
CT WBlIIngIord, Sagar .................... 203-285-4800 NO 

Rochester, Simcona EIctms. .•...•.••. 
CharJotia, Dilde EIctms. .............. . 

CT Yalesville, Glynn EIctms. ...•.•.. . . . . • . 203-265-2498 NO 
FL Altamonte Springs, BaM Inc!. ........ ... 407-339-0078 NO 

Charlotte, EIc:tms. Mkig. Corp. ........ . 
Charlotte, PIoneer Tachnlgs. .......... . 

FL Altamonte Springs, PIoneer Tachnlgs. , NO 
.. .. .. .. . .. • .. . .. • .. .. .. . .. .. .. .. .. .. .. 407-834-9090 NO 

Raleigh, Sage,., ...................... . 
Winston-Salem, Dixie EIctms. ••.•..•.. 
Columbus, EIc:tms. MkIg. Corp. (EMC) 
....................................... 614-299-4161 

CIeaJwatar, PionaarTachnlgs. ........ 813-536-0445 OH 
Deerfield Bch., PIoneer Tachnlgs. ...•. 305-426-8877 

OH Dayton, BaIIInds. ..................... 513-435-8880 Orlando, Sagar ....................... 407-240-3114 
Concord. Dilde EIc:tms. .. .. .. .. .. .. .. .. 800-277-5918 
Norcross, Ballinds. ................... 404-682-0923 
Norcross, Pioneer Tachnlgs. .......... 404-446-1711 
Bensenville, Magnuaon EIc:tms. .....•. 708-595'7575 
Elk Grove VI., Ballinds. ............... 708-840-1910 
A. Wayne, Ballinds. .................. 219-423-3422 
Indianapolis, Ballitids. ... ;............ 31 NI75-8200 
indianapolis, Control Design .......... 317-788-4814 
IncianapoHs, NewBl1< EIcIms........... 317-259-0085 
IncianapoHs, RM Electronics .......... 317-291-7110 
Gaithersburg, PIoneer Tachnlgs. ...... 301-921-0660 
Matarie, Naw8rk EIcIms. .............. 504-836-9771 
AncIovar, Ball Industries .........•. ,... 506-474-8880 

FROM STOCK 

SOLID STATE TIMERS, 
FLASHERS & CONTROLS 

OH Dayton, BaIIInds. ..................... 513-434-8231 
OH HIghland Heights, EIc:tms. MkIg. Corp. (EMC) 

.... .. .... . .. .. .. .. .. .. .. .. .. . .. .. .. .. . 216-442-3441 
OH Kettering, EIc:tms. MkIg. Corp. (EMC) •• 513-439-4711 
OH Valley View, Newark EIctms. .......... 216-447-8860 
OK Oklahoma City, Newark EIc:tms. . . . . . • . 405-495-5000 
OK Tulsa, NewBl1< EIctms. ................ 918-832-7004 
OK Tulsa, Norvell EIc:tms. ................ 916-254-8806 
OR Beaverton, Acacia/Deanco ........... 503-846-3377 
OR Lake Oawego, BaH Inds. .............. 503-635-6500 
OR Portiand, P&R Inds. ................... 503-292-8882 
PA Horsham, Pioneer/Del. Vall ...... :... 215-874-4000 
PA McKean, Advacom ................... 814-476-7774 
PA Phi~ Sagar .................... 215-484-4338 
PA Pittsburgh, Sagar ..................... 412-772-2233 
PA Wayne, Peak EIc:tms. ................. 21.5-293-9000 
SC CoIlmbia, Dixie EIc:tms. .. .... .. .. .. .... 803-779-5332 
SC Greenville, Dixie EIc:tms. ......•....... 803-297-1437 
TN Gray, Dixie EIc:tms. ..... :............. 615-477-2131 
TN oak RIdge, Dixie EIc:tms. ............. 615-481-3393 
TX Austin, Newark EIc:tms. ............... 512-338-0287 
TX Austin, NorveII,EIctms. ..... .. .. .. .. .. . 512-837-5555 
TX Austin, Southwest EIc:tms. ............ 512-837-8971 
TX Corpus Christia, Douglas EIctms. ..... 512-883-5~ 03 
TX Dallae, Computer Comps. Corp. .... .. . 214-239-0271 
TX Dallas, NewBl1< EicIms. .............. ,' 21~ 
TX Dallas, Norvell EIc:tms. .•. . ..... ....... 214-233'0020 
TX Dallas, Southwest Elctms. ............ 214-234-3050 
TX GaI1and, NewBl1< EIc:tms. ............. 214-494-5911' 
TX Houston, Newark EIc:tms. ............. 713-827-0630 
TX Houston, Newark EIc:tms. ............. 713-782-4800 
TX Houston, NawBl1< EIc:tms. ............. 713-827-7040 
TX Houston, Norvell EIcIms............... 713-777-1688 
TX Irving, Newark EIc:tms. ................ 214-256-8585 
TX Richardson, BaH Inds. .. .. .. .. .. .. . .. .. 214-89().()488 
1)( San Antonio, Newark EicIms. ......... 512-349-2641 
TX Stafford, Southwest Elctms. ........... 713-240-4000 
lIT Midvale, Ballinds. .................... 801-255-9811 
VA Roanoke, Maxilronica Corp. .... ....... 703-342-4444 
WA Redmond, BaIIInds. .................. 206-885-9983 
WA Seattle, Pacific EIcIms. ..... ....... .... 206-675-1050 
WI Mequon, Taylor EIac. ................. 414-241-4321 
WI Waukesha, Ballinds. ................. 414-547-8879 
can Calgary, Alberta, Zantronics • .. .. .. .. .. 403-272-1021 
can Edmonton, Alberta, DeakIn Sis. Corp. 

can Markham, Ont. Deskin Sis. Corp. •.••.. 
can Mississauga, Ont, ZIJnIronics ........• 
can Montreal, Que., Ferro Technique Ltd. .. 
can Napaan, Ont, Carsten EIcIms. ...... .. 
can' Nepean, Ont, Zantronics ............ .. 
Can Richmond, Be, ZanIronics .......... .. 
can Scarborough, Ont. Carsten EIctms. ••• 
Can' Sl Laurent, Que., Carsten EIctms. .•..• 
can Sl Laurent, Que., Zentronics .. : ....... 
can. Vancouver, B.e.. Deskin Sis. Corp. .•.. 

403-486-2106 
416-496-2511 
416-584-9800 
514-341-3450 
813-726-9250 
813-226-8840 
604-273-5575 
416-495-7705 
514-334-8321 
514-737-9700 
804-324-8343 

ARRAY CONNECTOR CORPORATION, p.Q Box 
. 521250, MIani, F\. 33152-1250, Tal: 305-591-7530, FAX: 

305-592-2428; EmpL: 89; SI8. MgT: Richa'd Sugarman 

ARRAY MICROSVSTEMS. 1510 Quail Lake loop, 
Colorado Springs, CO 80906, Tal: 719-540-3842 

618 North AmerIcan offices only. For worldwide reps & distributors, see VoI.W; EEM 1991 



Planufacturers and Sales Offices Directory ASC 
AAREM PLASTICS, INC. 502 Vista Ave.. Addison, IL 

60101, Tel: 708-62&-2450, FAX: 70&-62&-1855; Empl.: 70; 
SIs. Mgr: Jack Schrleller 

ARROW FASTENER. 271 Mayhill Sl, Saddlebrook, NJ 
07882, Tel: 201-1143-6900, FAX: 201-843-3911; Empl.: 
800; SIs. Mgr: Robert Hand. 

ARROW HART COMPONENTS, Cooper Industries, 
P.o. Box 9050, Charlottesville, VA 22906-9050, Tel: 804-
974-5100, FAX: 804-973-2236; Empl.: 1000; ~. Mgr: 
Paul Schneckanberg; Dist. Mgr: Paul Schneckanberg 

AASTAN PRODUCTS 1NfL, See APX Arstan 
Products Inll 

ARTEL COMMUNICATIONS CORP., 22 Kane Industrial 
Dr. Hudson, MA 01749, Tel: ~0&-562-21oo, FAX: 5011-562-
6942; EmpI.: 70; Sis. Mgr: JugIar S. Basi 

ARTISAN CONTROLS CORP. P.o. Box 233, 5 Eastmans 
Rd.,Ste.loo, Parsippany, NJ 07054, Tel: 201-42&-lno, 
FAX: 201-4211-1426; EmpI.: 100 

AATRONIC INSTRUMENT CO., INC., 9 DMsion St, 
Sidney, NY 13638, Tel: 607-583-9444; FSC No.: 09446; 
Empl.:12 

ARTRONICS CORPORATION, 124 Heritage Or, P.O. 
Box 5070, Portsmouth, NH 03801, Tel: 603-433-3"" 
FAX: 603-433-4684; Empl.: 20; SIs. Mgt: Anthony 
Santomengo 

ART WIRE/OODUCO, 9 Wing Dr. Cedar Knolls, NJ 07927, 
Tel: 201-267-2000, FAX: 201-267-3267; Empl.: 110; SIs. 
Mgt: Alan Egler 

ASC~ 
(J)CAPACITDRS 

FAX: 308-284-8324 
ASC, 301 W 0 Sl, Ogallala, NE 69153, Tel: 30&-264-3611; 

EmpL: 1000; SIs. Mgr: Jim RalliII; Di8I. Mgr: Diana 
Lawrence ................................ A·1012-1D18 

Local Sales Offices & Reps 
AI. Huntsville, R. O. Whitesell & Assocs. .. 205-883-5110 
AZ Phoenix, Compass Mktg. & SIs., Inc. . .. 602-99&-0635 
AZ Scottsdale, Compass Mktg. & Sis. . . . .. 602-585-0202 
AZ Tucson, Compass Mktg. & Sis., Inc. ... 602-293-1220 
CA Chatsworth, WCV-Raltech, Inc......... 81&-700-0933 

TX Austin, Design Mktg. & Assocs. .•..... 512-283-9151 
TX Dallas, Design Mktg. & Assocs. ....... 214-48().8151 
TX Houston, Design Mktg. & Assocs. ..... 713-550-3318 
lIT Sell Lake City, Waugaman Assocs. .•. 801-26HI802 
VA MIdlothian, EES, Inc. ..•...••.•..•..... 804-794-8939 
WA Snohomish, Unicomp, Inc. ••.•..•.•••. 2OB-588-0511 
WI Brookfield, CircuR Sis. Inc. ..••.••..... 414-784-rn3 
Can Richmond Hilt Renmark EIcIms., Ltd. 

LocsJ Distributors 
AI. Huntsvilla, Bell. .•..•............•..... 
AI. Huntsville, Hall-Mark ..•.........•..•.. 
AZ Phoenix, Arizona Comps. .......•..... 
AZ Phoenix, HalI-Mark .....•.•........... 
AZ Tempe, Bell •••.•..•..•..•••..•.•..... 
CA ChetsworIh, Passive Technlg. •..•..... 
CA Chatsworth, PeIeII/Passive Camps. •.. 
CA Garden Grove, Bell ......•..••..••.... 
CA Gardena, BeN •.••.....•••.•....••..•.. 
CA Hall-Mark, Canoga PI<. •.••...•.•.••••. 
CA Milpitas, Cal Cap .................... . 
CA Milpitas, Projections Unltd. ..•......... 
CA Sacramento, Bell .•..•............••.. 
CA Sacramen1o, HalI-Mark ............•.. 
CA San Diego, Ben ...•...............•... 
CA San Diego, Hall-Mark ..........•.....• 
CA San Diego, Projections Unltd. ..•..•... 
CA San Jose, Hall-Mark .•••.....•..•.•... 
CA San Jose, Passive Technlg. .•.•••••... 
CA Santa Ana, Pelell/Passive Camps. .... 
CA Sunnyvale, Bell ...•..•..•....•....•... 
CA Thousand Oaks, Bell .............•... 
CA Torrance, Hall-Mark •.............•... 
CA Tustin, Hall-Mark .................•... 
CA Tustin, Projections Unltd. .........•.•. 
CO Denver, Hall-Mark •..•..•.•.......•... 
CO Wheat Ridge, Bell ...................• 
CT WalHnglord, Hall-Mark .........•...... 
FL Deerfield Bch.. Bell ..........•..•••.•. 
FL Ft Lauderdale, Hall-Mark ....•...•.... 
FL Largo, Bell ....•.....•................. 
FL Orlando, Hall-Mark ......•..........•.• 
FL Pompano Ben, P-'ass ...•..•..•..•. 
FL St Petersburg, HalI-Mark .....•..•..•. 
GA Atlanta, Hall-Mark •......•........•...• 
GA Norcross, BeN ........................ . 
IL Chicago, Hall-Mark .•............•.... 
IL Chicago, PEl/Genesis ...•..........•. 
IL Elk Grove VI., BeH ......•...•.......•. 
IL Urbana, Bell .•....•••.••..•....•....•. 
IN Ft Wayna, Bell ..•..•............•..•. 
IN Indianapolis, Bell •..•..•............•• 
IN lndianapoUs, Hall-Mark ....•......•..•. 
IN South Bend. PEl/Genesis ..........•• 
IA Cedar Rapids, BeH ..................•. 
Me Beltimore, Hall-Mark .............•..•. 

4HHI8HI844 

205-837-1074 
205-837-11700 
802-26&-5655 
802-437-1200 
602-966-7900 
81 &-882-22n 
81&-341-1745 
714-895-7801 
213-515-1800 
81&-716-7300 
40&-262-8000 
40&-942-1717 
916-96&-3100 
91&-722-8800 
619-26&-1277 
61&-26&-1201 
61 &-453-7900 
408-946-0900 
4011-435-5588 
714-541-5959 
40&-734-8570 
805-499-8821 
213-217-8400 
714-88&-4700 
714-544-2700 
303-790-1882 
303-424-1965 
203-26&-0100 
305-421-1997 
305-971-9260 
813-541-4434 
305-955-4020 
305-973-4141 
813-~ 

404-447-8000 
404-882-<1923 
312-880-3800 
312-232-0394 
312-640-1910 
217-328-1077 
219-423-3422 
317-875-8200 
317-872-8875 
317-87&-0700 
31 &-395-0730 
301-988-9800 

FROM STOCK 

SOLID STATE TIMERS, 
FLASHERS & CONTROLS 

Underwriters Safety 

1.000.000 8.000.000 
Termmal • • Relays & 

-- ~----CA-JleElweecI-Gity,-JaIn5s.-Heaton Co., Inc. -+-MB--BIltirr1Of8,-PEIlGenellis 

Over e-- Over 

Blocks Switches 
.•• ---3O"Wili9-221l11+1-- -in-Steel<c----- -- m- Stock . 

...... .••.............................. 415-367-9000 
CO WheetrIdge, Waugaman Assocs. .. . . .. 303-423-1020 
GA Norcross, R. O. WhReseil & Assocs. . . . 404-449-9190 
IL ttesca, Clrcuh SIs., Inc. .•.............. 312-773-0200 
IN Ft Wayne, R. O. WhReeeil & Assocs. .. 219-432-5591 
IN Indianap<lls, R. 0. WhReseil & Assocs. 

· . . . . . . . . . . • . . . . . . . . . . . • . . . • . . . . • . . . . . . 317-35&-9263 
IN Kokomo, R. O. Whheeell & Assocs. ... 317-457-9127 
IA Cedar Rapids, c. H. Hom & Assocs. .. 319-393-8703 
KY Pewee Valley, R. O. Whhesell & Assocs. , 

.......•...•••..•.......••••..........• 502-241-1441 
LA Hammond, Design Mktg. & Assocs. ..• 504-542-1115 
LA Hammond, Design Mktg. or LA Inc. •.. 504-542-11'15 
MD Annapols, EES Inc. . . . . . . . . . . . . . . . . . . . 301-269-4234 
MI Grand Blanc, R. O. WhReeeil & Assocs. 

· . . . • . . . • . • . . . . . . • . . . . . • . . . . . • . . • . . . . .. 313-895-0770 
MI Grand Rapids, R. O. Whiteeell & Assocs. 

· . . . . . • • • . . . . . . . • . . . . . . . . . • . . . . . . . . •• . . 61 &-942-5420 
MI SouthUeld, R. O. WhReeell & Assocs. .. 313-55&-5454 
MI S!. Joseph, R. O. WhReseil & Assocs. 

••....•••••.•..••.•.•..............•... 61&-983-7337 
Me St Louis, John G. Macke Co. ..•..•..• 314-432-2630 
NH Salem, Sis. Engrg. Co. ..••..•..•..••.• 603-893-5521 
NM Albuquerque, Compass Mktg. & Sis., Inc. 

• • . . • • •• . . . . . • • • • . . . . . . . • • • • • . • • . . • • • • • 505-888-0800 
NY Buffalo, Quality Camps. .•••••.••.•...• 71&-837-5430 
NY Great Neck, F & F Metro • . . . . . .. . . . . .. 51 &-482-4080 
NY ManUus, Quality Comps. ••••...•..•..• 315-882-8885 
NJ Marlton, BGR Assocs. ...•.•..•....... 809-983-1020 
OH Cinclmati, R. 0. Whheeell & Assocs. •• 513-521-2290 
OH Cleveland, R. O. WhReseII & Assocs. .• 21&-447-9020 
OH Columbus, R. O. Whitesell & Assocs. 

•.. .. •••••. ..•• .• .• ... . . .•. .• . ... ... ..• 614-88&-9396 
OH Dayton, R. O. WhReseil & Assocs. . . . . . 513-29&-9546 
OR Beaverton, Unlcomp, Inc. .•••........• 503-843-1844 
PA PIttsburgh, R. 0. Whitesell & Assocs. 

......•..•...•....••........•.•........ 412-93&-6161 
TN KnoxvIlle, R. 0. WhItesell & Assocs. ..• 615-694-9476 
TN- Nashville, R.o. Whitesell & Assoc. •••• 8t5-352-4760 

MA Boston, Hall-Mark ........•...•....... 617-935-9rn 

MA Winchester, Bell ........•...........•. 617-72&-5800 Orders Plac«/ by 3:00 p.m. are 
MI Ann Arbor, Bell ....•............•...•. 313-971-9093 the Same Day 
MI Uvonia, Hall-Mark .••..•.......•....•. 313-462-1205 
MN ElIne, Beillnds. ..........•..••.•..... 612-941-1493 
MN Mimeapolis, Hall-Mark .............•. 612-941-2800 
Me St Louis, HalI-Mark ...•.. . . . • . . . . . . •• . 314-291-5350 
NH Hudson, Bell. • . • . . . • . . • . . . . . . . . . . . . . .. 603-882-1133 
NJ ElIson, P-'ass .............•........ 201-906-1181 
NJ Fairfield, Hall-Mark ........•........... 201-575-4415 
NM Albuquerque, Bell . . • . . • . • . . . . . . . . . • • . . 505-292-2700 
NY Farmingdale, Bell .......••............ 516-752-9303 
NY Lynbrook, Peerless ...•.........•..•.. 51&-593-2121 
NY RocheSter, Hall-Mark ....••........•.. 7111-244-9290 
NY Ronkonkoma, Hall-Mark ........•..... 5111-73Hl6oo 
NO Charlotte, EMC ...••••................ 704-394-6195 
NO Raleigh, Hall-Mark .................•.. 919-872-0712 
OH Cleveland, Hall-Mark . . • . . . . . . . . . • . . . .. 216-34&-4632 
OH ColImbus, EMC ..•............••••... 614-299-4161 
OH Columbus, Hall-Mark .•.•.•......•.••. 614-88&-3313 
OH Dayton, Bell •...•.....•........•.•••.. 513-435-8660 
OH Dayton, EMC ......................... 513-439-4711 
OH Highland HeIghts, EMC ...........•... 21 &-442-3441 
OK Tulsa, Hall-Mark ..•.•••............... 9t&-251-1108 
OR Portland, Bell ....•..•...•....•........ 503-241-4115 
PA Philadelphia, HalI-Mark .........•.•... 215-355-7300 
PA Philadelphia, PEI-Genesis ........•... 215-8-73-Q400 
TX Austin, Hall-Mark .......•............. 512-25&-8848 
TX Dallas, Hall-Mark .....•.•.••......•.•• 214-553-4300 
TX HousIon, Hail-Mark ..••.••••.••••.•..• 713-781-8100 
TX Richardson, Bell ..•.••....•.••...•••.. 214-890-0488 
lIT Sell Lake City, Bell ..•..•..•.•....•... 801-972-6969 
lIT Salt I..ake" City, Hall-Mark . • . • . . . . • • • . •• 801-972-1008 
WA BeNevue, Beliinds. •••............•... 2OB-747-1515 
WA Redmond, Priebe EIctms. ............. 206-881-2383 
WA Seattle, Bell •••..••........••.•...•••• 2OB-747-1515 
WI Milwaukee, Hall-Mark •.••..••• •••••... 414-797-7944 
WI Waukesha, Bell ..•••••...•...•.•..••.• 414-547-8879 

3) 452·1229 (415) 835·1500 
1301 Olympic Blvd.. • 1026 -6th Avenue, 

Santa Monica. CA 90404 Oakland. CA 94606 

~ 
COOPER 
INDUSTRIES 

ARROW HART 
SPECIALTY SWITCHES 

WIRING DEVICES 
CDNTACTORS 

FULL LINE AUTHORIZED DISTRIBUTOR oo!JJ 
ELECTRIC SWITCHES 

NCORPORATED 

2478 Fletcher Dr, los Angeles, Califolni. 90039·2897 

213-660-1310 800-421-8855 
FAX' 213-660-5130 

SEE COMPLETE PRODUCT liNE UNDER SWITCHES 
SECTION-5100.FREE CATALOG 31EM on REQUEST 

EEM 1991 North American offices only. For worldwide reps & distributors, see VoL W. 619 



ASCENT Manufacturers and Sales' Offices Dlr~!ld~~rv 

==- ~~:.;& = E IE: r~C :::=-= -E "":"E ==, §;= __ ~55~, 
~R TECHNOLOGV, INC. ": 

FAX: 416;.66o-a567 " 
~SCENT POWER TECHNOLOGY, 146 AdessODr. 
" , CoIlCOld; Ont., Canada'L.4K3C3, Tel: 418-61\0-9819; EmpL: 

",: sO; SkI. Mgr: Greg AnderSon ......... , ... , ....• ' 001805 
", ' 

" , 

ASC SYStEMS, 26401 Harper, Box 570, St ClaIr Shores, 

ASPEN TEST ENGRG. INC. 4665 Nautilus Ct,Boulder, NJ Moorestown, TAl. Corp. ...•....••.•••• 809-77,8-5353, 
FAX:609-nlH628 CO 80501, Tel; 303-530-1466, FAX: 303-530-9383; EmpL: 

25; SkI. Mgr: Merk L BuchhElister ' , NM Albuquerque, Odessey I (New Mexico) , 
.................•.. 505-345-985QFAX:505-345-7289 

NY E Rochester, Tri-Tech EIcIms. ..•.....• 716-385-65OD, 
ASSEM81 Y SPECIAUSTS, 14""ha Ad., ChelmaIord, MA 

01624, Tel: 5~25()'5900, FAX: 50&-250-5902; EmpL: 15 

ASSEM-PRO INSTRS., See Overnight Engineering, 
Inc. " 

FAX:718-385-7655 
NY Endwel~ Tri-Tech EIcIms. •......•...... 807-754-1094, 

FAX:607-754-1094 
NY Fayetteville, Tri-Tech EIcIms. ...•...... 315-446-2881, 

FAX:315-446-3047 
NO Devidson, RW. Mitscher Co., Inc. ...... 704-89&-7434, 

ASSMANN ELECTRONICS, INC. Assmann 
Electronics GMBH, 7402 w. Detroit St Ste. 140, NO 
Chandler, P;z 85226, Tel: 602-940-D004, FAX: 802-981- OH 
4735; EmpL: 20; SkI. Mgr: Mitch Simpson 

MI 48080, Tel: 313-882-1133; EmPl: 15; SkI. Mgr: R ASsocIATED CIRCUITS INC., 188 Conslllution Dr. 
Mllrtin; DIst. Mgt: D. Leadomon Menlo Park, CA 94025, Tel: 415-329-0478, FAX: 415-329-

FAX:704-69&-7842 
Raleigh, RW. Mltscher eo.. Inc., ....••.. 919-848-0941, 

FAX:919-848-9158 
Dayton, Lyons Corp. .••••••.•••.•.•••.. 513-27&-0714, 

FAX:513-27&-3609 
OH Richfield, Lyons Corp. ...•....•......••. 21 &-859-9224, 

FAX:216-659-9227 

ASELCO, INC. 429 E Diamond Ave., Suite E, Gaithersburg, 
MD 20877, Tel: 301-883-1937; FAX: 301-1140-1382; ErnpL: 
7; SkI. Mgr: Yoon Kim 

ASHLAND ELEC. PRODS. INC., 10 Induatrial Way,POB 
1380, Rochester, NH 03887, Tel; 603-335-1100, FAX: 603-
335-1120; FSC Il10.: 04810; EmpI.: 30; SkI. Mgr: T.G. 
Dolan, Jr.; Dis/. Mgt: Roxanne Ramsey 

ASIINSTRUMENTS,INC. 8570 Ka\y FreeWay, SUite 116, 
Houston. TX n024, Tel: 6O()..245-7056, FAX: 713-461-
7348; EmpL: 15; SkI. Mgr: Bill Walker 

A.S.L MICROSYSTEMS, INC., (Formerly Andrich 
Systems. Inc.), 1531 SmI1htown Ave., Bohemie, NY 
11716, Tel: 516-589-5858, FAX: 51&-589-6094; SkI. Mgr: 
Robert G.Andrews 

FAX: 818';575-0394 
ASLAN, COMPUTER CORPORATION; 10922 

Klingerman Ave.,BIdg.4, S. EI Mome. CA 91733, Tel: 818-
575-5271; EmpL: 20; SkI. Mgr: Chris Wilham , 
.••......•..•... , ...................... c.. ... 001585-1587 

Local Sales OffIces & Reps 
CA Thaousand Oeks, The Tricamo Co. ... 605-388-0039 

1829;EmpL: 34; SkI. Mgr: Karen Caldwell 

ASSOCIATED ENVIRONMENTAL SYSTEMS, 
Eastern Technologies. 10 Industrial Way, Amesbury, 
MA 01913-4648, Tel: 5~388-7241, TWX: 71 ()'347-0590, 
FAX: 508-388-0645; EmpL: 145; SkI. Mgr: John M. 
O'Rourke; Dis/. Mgt: John M. O'Rourke 

ASSOCIATED MAGNETICS INTERNATIONAL., ,1849 
West Sequoia Ave., Orange, CA 92668, Tel:6O()..854-1881, 
CA:800-472-6421 

ASSOCIATED RESEARCH, INC.,905 carnage PI<. 
Ave., Lake Bluff, IL 60044, Tel; 708-295-3312, FAX: 7~ 
~185; FSC Il10.: 04273; EmpL: 58; SkI. Mgr: Joe 
Guerriero; DI8t. Mgt: Joseph Guerriero ... 001220-1221 

ASSOCIATED SPRING, BARNES GRP.l0 Main St, 
BrIsto~ CT 0601 0. Tel: 203-583-1331, FAX: 203-584-0727; 
EmpL: 2800; SkI. Mgt: O. R Homlsh 

ASSOCIATED TESTING LABS:HANSON PLC, 53 
Second Ave., Burlington, MA 01803, Tel: 617-272-9050, 
FAX: 617-272~164; SkI. Mgr: Robert Croft 

(HH)' 
ASTEC 

FAX: 619-439-4243 

OH Westerville, LYons Corp. .............. 614-895-1447 
OR TIgard, Earl & Brown Co. ..•............ 503-939-2100. 

. FAX:5Q3-684..2OO1 
TN Johnson CIly, RW. MIlscher eo.. Inc. 

.................... 615-929-7258,FAX:615-929-0788 
TX Aualin, OM Assocs. .••••••...••..•••••. 512-794-9971, 

FAX:512-794-9887 
TX HouS1on, OM Assocs. .•••..••.••••.•••• 713-78Q.;4426, 

FAX:713-789-4825 
TX Rk:herdson, Om Assocs. .•.• ' •...•.•.••. 214-69G-6746, 

FAX:214-69G-8721 
VA Midlo1hlan, Dena III Assoce., Inc. .•••••• 804-379-1816, 

FAX:804-379-3474 
WA Redmond, Earl & Brown Co. ..•........ 206-885-5064, 

FAX:206-685-2282 
WI Brookfield, Tri-star Grp., Inc. ..••••. , ••. 414-762-2670, 

FAX:414-762-2187 
Can Bramp1on,Ont., Cantec Reps. .....•.... 418-791-5922, 

FAX:41 &-791-7940 
Can Ottawa, Ont, Cantec Reps. ......•...•. 613-725-3704, 

FAX:613-725-0490 
Can St Eu8lache, Que., Cantec Reps. ....•. 514-674-9204, 

FAX:51~5462 

LocaIp~ 
CA Milpitas, Compumech .. . . . . . . . . . . •. . . . 408-945-9100 
CA Santa CIera, Cypress EIctms. ........• 408-lI80-8400 
CA Santa Clare, Wyle Labs ElcIm Mktg. Grp. 

. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 408-727-2500 
IL Chicago, NewaI1< EIctms. ......•...... 312-784-5100 
IN IndianapoHs, Custom Svc. EIec. •.....• 317-67~119 
MI FIn1, RoyalHe .....•..•.....•...•.•.... 313-238-4641 
NH Hudson, Diamond .................... 603-894-4420 
NY Farmingdale, Milgray EIcIms. ......... 516-420-9800 
NY Hauppauge, Sager EIcIms. . . . . . • . . • . . • 516-346-1300 
OH Cincinnati, Hughes PeterS .....••••..• 513-351-2000 
TX Dallas, HaI~Merk Elclms. ... ,......... 214-553-4300 
Can Scarborough, On!., Carsten ..........• 41 &-495-n05 

MN MinneapOlis, GTS . : .................. , 612-635-3370 
MO Kansas CI1y, GTS . . . . • . . . . . . . . . . . . . . . . 913-451-6785 
TX Aualin, Brovo SIlL ....•.........•. ,. . . • 512-638-6323 
TX Dalles, Brovo Sis. .•.. .... ..... .... . .•. 214-934-0087 

ASTER CORPORATION, 113 Cedar Street, Milford, MA 
ASTEC AMERICA. 401 :Jones Ad., Oceanside, CA 92054, 01757, Tel: 508-478-5995, FAX: 508-47~; EmpL: 60 

Tel: 61 ~8-4200; ErnpL: 600; SkI. Mgr: Ray Burchill; 
DI8t. Mgr: Bev Montgomery •.•.•. , ..•••.. 0016CJ6..1813 ASTON ELECTRONICS, INC., Aston Electronic 
Local Seles Offices & Reps Designs, Ltd, 348 N. Undenwood, olathe, Ks 88082, Tel: 

ASM CORPORATION; 525 Truck Lane, P.D. Box 880. 
AL Huntsville, RW. MI1scher Co., Inc. •••... 205-882-6050, 913-782-4007, FAX: 913-762-1881; ErnpL: Paul Stewart; 

SmIlhlieId"NO 275n, Tel: 91~104, FAX: 919-934- P;z 
1761; FSC Il10.: 31338; EmpL:12; SkI. Mgr: P. A. Medicks 

FAX:205-882-D075 SkI. Mgr: Mike Bruneky 

CA 
ASPECT ELECTRONICS' INC. 725 San AIeso, 

SUnnyvale, CA 94088,Tel: 408-737-2290, FAX: 408-737- CA 

Phoenix, Odessey ~Arizone) ........... 602-246-8848, 
FAX:802-67G-1340 

Cameron Park, EmergIng Technlgs. .... 916-678-4387, 
FAX:918-676-3030 

Milpitas, Emerging Technlgs. ........... 408-263-9388, 
7345; EmpL: 42; SkI. Mgr: Donald Roelends 

ASPEN IMAGING, International, Inc., 555 Aspen Ridge 

FAX:408-283-9588 
CA San Diego, SO Cubed ..........•...... 619-458-5808, 

FAX:619-458-5823 
Dr. Lafayette, CO 80028'9300, Tel: 303-86&-5750. 1-60().. CA Thousand Oeks, SO Cubed ............ 605-498-7307, 
955-5555, lB..EX: 45-0055; FSC Il10.: 84-0724829; EmpL: 
380; SkI. Mgr: Elizabeth Erne 

FAX:805-495-3601 
CA Tustin, SO Cubed .•................• : .. 714-731-9208, 

FAX:714-731-7601 
ASPEN POWER, INC., 4733 N. 43rd Ave., Phoenix, P;z co Englewood, Omega L1d. .........••.... 303-762-1921, 

sso31, Tel: 602-937-4764, FAX: 602-249-4055; ErnpL: 15 CT WalHngford, Technlg. Sis. Inc. •.•.•• ~~==~= 

It's a good connection to have. 

INTERCONNECT SPECIAL TIES, INC. 

(800) 752-4777 FAX (714) 447-3976 

ASSMANN 
Electronics, Incorporated 

CONNECTORS (IDC, DIN, O-SU8) 
IC SOCKETS 

(800) 752-4777 
Everything For Your Connector Needs 

SPECIALIZING IN Hard to Find Components 
and Value Added Service 

FAX:203-269-2099 
FL MaiIIar1d, EIR ...... 407-66G-9600,FAX:407-88G-9091 
GA Lawrenceville, RW. Mitscher Co., Inc. 

. . . • . . . . . • . . . . . . . . .. 404-923-3239FAX:404-923-4179 
IL Elk Grove, Tri-S1ar Grp., Inc. ........... 708-593-0200, 

FAX:708-364-6507 
IN Indianapolis, CO Electro Sis. ........... 317-921 '5000, 

FAX:317-921-5005 
MD CoIumbie, Delta III Assocs., Inc. .....•. '. 301-730-4700. 

FAX:301-73()..0790 ' 
MA Needham, Com-Sale, Inc. .........••... 617-444-6071, 

FAX:617-449-8047 
MI Canton, CO Electro Sis. ...........•.... 313-981~296, 

FAX:313-881-0188 
Mi Grand Rapids, CO Electro Sis. ....•.... 61 &-281-aaoo, 

FAX:61 &-281 ~139 
MN Edna, Ohms Technlg., Inc. .....••.•... ; 612-932-2920, 

FAX:612~2918 
MO Blue Springs, Palatine Engrg. .•...••... '81 &-229-4007, 

FAX:81 &-229-4471 
MO FIorissan1, Palatine Engrg. •.••••..••..• 314-839'0600, 

FAX:314-839-6023 
NJ Hackensack, Coakley, Boyd & Abbett, Inc. ' 

...••........•...... 201-440-4114FAX:201-440-4623 

ASTRO CABLE CO. INC. Carol Cable Co. Inc, BOx 
15086, Worcester, MA 01615-0086, Tel: 50&-754-3281, 
FAX: 5~755-5169; ErnpL: 150; SIs. Mgr: Peter 
Kunigonls; DIst. Mgr: Mike KoshgarIan 

ASTRO DYNAMIcs. INC. 2 GIll St, Woburn, MA 01801, 
Tel: 617-935-4944. FAX: 617-935-4982; EmpL: 50; SkI. 
Mgr: Lee Donahue 

ASTRQ-GEo-MARINE, INC. 2188 Knoll Dr. B, Venture, 
CA 93003, Tel: 1105-654-8300, FAX: 805-654-8314; FSC 
Il10.: 51473; ErnpL: 12 

ASTRO INSTRUMENT CORP, 450 Goolsby Blvd., 
Deerfield, FL 33442-3019, Tel: 305-698-6000, FAX: 305-
698-6011; FSC No.: 51761; SkI. Mgr: Peter J. SInatra, Jr. 

ASTRO INTERNATIONAL CORP. 100 Palk Ave., 
League CI1y, TX 77573, Tel: 713-332-2464, FAX: 713-554-
6795; ErnpL: 50; SkI. Mgr: Curt NcIioIIs 

ASTROMEC, INC. 2950 Arrowhead Or, Carson CI1y, NY 
69706, Tel: 702-883-9226, FAX: 702-883-9228; EmpL: 40; 
SkI. Mgr: Ken Irvin 

m 1 
FAX: 401':'822-2430 

ASTRO-YED, INC., 600 I!aa1 Greenwich AvenUe, W. 
WarwIck, AI 02893, Tet 401-828-4000, TWX: 710:362-
6409; FSc No.: 6625; ErnpL: 225; ,SkI. Mgr: Everett V. 
PIzzuti; Dist. Mgr: VIncent A. PaollriO •..• 001415-1418 

620 North American offices only, For worldwklereps & distributors, see VoL W. EEM 1991 



Manufacturers and Sales Offices Directory- AUGAT 
Local DiBtribuIDIs 

can Toronto, Ont., RCC ElcIms. ... '. . . . . . . . 41 &-252-5094 

ASTROSYSTEMS, 6 Nevada Dr, Lake Success, NY 
11042, Tel: 516-32&-1600, TWX: 510-223-0411,FAX: 51&-
328-1656; ErJ1)l: Mark DeLauro; SIs. Mgt; Howard 
Lazarus; Dist. Mgt; Roy Hartman, SIs. Mgr. 

ASTRO TOOL CORP., 21615 SoUthwest Tualatin Valley 
Hwy, Beavelton, OR 97006, Tet 503-642-9653, FAX: 503-
591-7766 ...................................... C-1702 

Loes} SBJes 0fffceB & Reps 
NJ NUtley, Astra Tool SIs. ................ 201-661-1299 

Local DistributoIs 
FL Zephyrhills, Tool-Tronics Hydrospace, Inc. 

....................................... 813-782-7177 
PA PhIladelphia, Powell EIctms, Inc. ...... 215-365-1900 
TX Ft Wor1h, Connector Micro-Tooling Sys. 

.. .•.. .......•..... . . ..•.. •.. •. ........ 817-263-4883 
WA Auburn, West-Air International, Inc. . . . . 206-939-2322 
WA Seattle, Radar Elec. Co., Inc. •......... 20&-282-2511 

ASTRo-VALCOUR INC., Buhrmann-Tetterode, 100 
Thomas Road North, Hawthorne, NJ 07507, Tel: 201-423-
3000, TB.EX: 130545, FAX: 1-201-423-1967; EmpJ.: 500; 
SIs. Mgt; Dennis Tillis 

A-SYSTEMS INC, 1500 Avon St Extd., Charlottesville, VA 
22901, Tel: 804-295-7200; EmpI.: 45; SIs. Mgt; F. M. ArtrIp 

ATlaT 
Microelectronics 

FAX: 215-778.;4106 
AT&T MICROELECTRONICS, 555 Union Blvd., 

-52AL04042O, Allentown, PA 16103, Tel: 1-800-372-2447, 
In Can: 1-800-553-244B .. A-2170-2173; 001615-1617 

Local SsJes Offices & Reps 
AZ Phoenix. • .. . .. . . . . . . . . . . . . . . . . . . . . . .. 802-844-6529 
CA Cypress. . . . . •• . . . . . • . . . . . • . . • . . . .. . .. 714-220-6223 
CA Sunnyvale. . . . . . . . . . . . . . . . . . . . . . . . . . .. 40&-522-5555 
CO Denver, AT&T Microelectronics ....... 303-290-3708 
FL MaitlandfOrfando . . . . . . . . . . . . . . . . . . . .. 407-875-4620 
GA Norcross. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 404-44&-4700 
IL Itasca •...... _. . •• . . . . . • . . . . . . . . . • . •• • . 708-290-2000 
MA Framingham.. . • . • . . . . . . . . . . . . . . . . . . . . 50&-82&-2161 
MN Bloomington. . . . . . . . . . • . . . . . • . . . . . . . .. 612-885-4300 
NJ Berkeley Hgts. ....•...........•....... 908-771-2000 
NY Poughkeepeie, AT&T Microelectronics 

914-485-7744 
NC RaleIgh............................... 919-881-8023 
OR Portland ......... ~.; .. ~;:-.. ;-;-; ;;-;-;;.. . . . . . 503-244-3883· 
PA Allentown, AT&T Microelectronics .... _ 215-770-2100 
TX Irving ............................. " .. 214-669-2040 

Local DIstrlbuIDIs 
AL Huntsville, Schweber ..•.....•........ 
AZ Phoenix, Schweber ..•.•..•..•••...••. 
CA Irvine, Schweber •......•..•..•.•...•.• 
CA Sacramento, Schweber .............. . 
CA San DIego, Schweber ..•••••..••....•. 
CT Danbury, Schweber ............•...... 
FL Pompano Bch, Schweber .•..••.•••.• 
GA Norcroas, Schweber .••.....•.•...•..• 
IL Elk Grove V~ Schweber ...•......•.•. 
IA Cedar Rapids, Schweber ..•.......... 
KS Kansas City, Schweber .•......•.....• 
MD BeIIlomore, Schweber ............... . 
MA Bedsford, Schweber ................. . 
MO St louis, Schweber .•.....•.....•.•.. 
NH Manchester, Schweber .............. . 
NJ Fairfield, Schweber d ••••••••••••••••• 

NY Rochester, Schweber •.•..•. ; •..•...•. 
NY Westbury, Schwebel' ......•.•......... 
OH Dayton, Schweber ................... . 
OK Tulsa, Schweber ..•.••.•..••....•.•.•• 
PA Plltaburgh, Schweber ................ . 
TX Houston, Schweber •.. "' ....•......... 

205-895-0480 
802-997-4674 
714-663-0200 
91 &-929-9732 
619-450-0454 
203-74&-7080 
305-977-7511 
404-449-9170 
312-364-3750 
319-373-1417 
913-492-2922 
301-792-4025 
617-275-5100 
314-739-0526 
803-625-2250 
201-227-7880 
71&-424-2222 
51&-334-7474 
513-439-1800 
919-622-8000 
412-782-1600 
713-764-3600 

AT&T NETWORK SYSTEMS,NETWORK CABLE 
SY8. DIV, 111 Madison Ave., Monistown, NJ 07962, Tel: 
1-800-344-0223, Ext 1027 

ATC POWER SYSTEMS, INC., 472 Anme.st Street, 
Nashua, NH 03063, Tel: 803-882-1366, TB.EX: 756779, 
FAX: 803-862-2994; FSC No.: 61814; EmpL: 40; SIs. Mgt; 
Andree Onufer, Off. Mgr. 

ATEC, INc, 8219 Kempwood Dr, Houston, TX n055, Tel: 
713-46&-7971, FAX: 713-469-6565; FSC No.: 09552; 
EmpL: 70; SIs. Mgt; RL Rainwater 

ATHENA CONTROlS, INC., 5145 campus Dr, 
WhItemarsh Ind. Campus, Plymouth Meeting, PA 19462, 
Tel: 215-829-2490, FAX: 215-82&-7084; EmpL: 70; SIs. 
Mgt; David A Tryon; DIst. Mgt; Douglas Crowel~ Prod. 
Mgr. 

ATI (AHAM TOR INC.), 999 Company, P.o. Box 9019, 
Temecula, CA 92390-0739, Tel: 714-67&-4151, FAX: 714-
67&-3031 

ATKINS TECHNICAl INC, 3401 S.W. 40th Blvd., 
GainesvUIe, FL 32806, Tel: 904-37&-5555, FAX: 904-335-
6736; EmpL: 45; SIs. Mgt; Robert M. Aikins; Dist. Mgt; 
Liddon Dell 

ATLANTA SIGNAL PROCESSORS, INC, no Spring 
Street N.W, AUanta, GA 30308, Tel: 404-892-7265, FAX: 
404-892-2512; Empl: 20; SIs. Mgt; William E. Jouris 

ATLANTIC MAGNETICS, INC, 1441 S.W. 30th Ave., 
Pompano Beach, FL 33069, Tel: 305-979-7920, FAX: 305-
9n-5128; EmpL: 37; Sis. Mgt; Edward Cammarata; Dist. 
Mgt; Scott Thompson 

Local DistributoIs 
CA AnaheIm, Biaco IneIs. ................ . 
CA San Jose, Biaco Inds. ................ . 
... Franklin Pk., Bieoo IneIs. .............. . 
MA Marlboro, Hardware Specialties ••••••• 
MA N. Andover, Allee, Direct ......... , .. .. 
MA WIncheeter, Rush Inds. ............. .. 
MA Woburn, Bisco IneIs. ................ .. 
MN Minneapols, Aerospace Computer ... . 
NJ Pararnus,N.Y.F_ .............. . 
NY Baysl1ore, Merrit F_ .......... .. 
NY Long Island City, Hardware Specialty 

NY Plainview, Elcim. PrecepIs .......... .. 
NY Plainview, G & B Festeners .......... . 
NY Rochester, Summitt EIec. ............ . 
TX Richardeon, Altair Co. ................ . 

714-835-0360 
408-946-8960 
312-451-1230 
617-461-11822 
509-681-1003 
817-729-5600 
617-93&-6590 
612-684-4725 
201-265-6770 
51&-242-1600 

212-361-11393 
51&-293-7441 
51 &-694-0990 
716-334-8110 
214-231-5168 

ATMEL CORPORATION, 2125 O'NeI Drive, San Jose, CA 
95131, Tel: 409-44Hl311, FAX: 408-436-4200; EmpL: 
1026 

ATOCHEM NORTH AMERICA, Three Pkwy, 
ATLANTIC OPTICAL MOULDING,EllisSl,P.O.Box309, Philadelphia, PA 19102, Tel: 215-567-7520, TELEX: 64-

Webster, MA 01570, Tel: 508-943-1746; EmpL: 6 5234, FAX: 21,5-567-7497 

ATLANTIC SCIENTIFIC CORPORATION, 2711 S. 
Harbor City Blvd., Melbourne, FL 32901, Tel: 1-800-544-
4737, FAX: 407-727-0736; EmpL: 50; SIs. Mg,; George 
Mayle; DIst. Mgt; William Puroell, Mktg. Mgr. 

ATOMERGIC CHEMETAlS CORP, 222 Sherwood Ave., 
FanningdaIe, NY 11735-1718, Tel: 516-694-9000, TELEX: 
144612, lWX: 6652289, FAX: 519-694-91n; EmpI.: 40; 
SIs. Mgt; M. Hollander 

ATLAS ENERGY SYSTEMS, INC, 16672 Milliken 
Avenue, Irvine, CA 92713, Tel: 714-863-0900, FAX: 714- ATV RESEARCH, INC. 1301 Broadway, Dekota City, NE 
553-8191; EmpL: 30; SIs. Mgt; Steven LaIfond; DIst.Mgt; 68731, Tel: 402-967-3771; SIs. Mgt; Mel Shadboft 
Gene Weaver 

ATLAS ENGINEERING CORP, 10 Cheney Sl, 
Dorchester, MA 02121, Tel: 617-445-7100, FAX: 617-445-
4942; FSC No.: 07001; EmpI.: 75; SI8. Mg'; Norman 
Scotch 

ATLAS/SOUNDOLlER, 1a691ntertech Dr, Fenton, MO 
63026, Tel: 314-349-3110, TWX: 910-760-1650, FAX: 314-
349-1251; Empl.: 700; SIs. Mgt; Gary Shamel 
................................................. 001013 

Local SBJes Offices & Reps 
AL Huntsville, Saber Assocs., Inc. ........ 800-327-D853 
AZ T8fT1l8, Hanna-Hil~ Inc. ............... 602-431-1771 
CA Laguna Niguel, Aktron Sis. ............ 714-49&-5057 
CA Sunnyvale, Logan Sis. ................ 408-732-8020 
CO Denver, Hanna-Hil~ Inc. ............... 303-252-1154 
FL Melbourne, Saber Assocs., Inc. . . . . . . .. 407-724-0920 
GA Lawrenceville, Saber Assocs., Inc. . . . . • BOo-327-0853 
IL Buffalo Grove, Torkelson Assocs., Inc. 

.. .. .. .. .... .. .. . . .. .. . . .. .. .. . .. .. .. .. 708-520-0710 
KY Springfield, O'Deniei & Co. ..........•. 608-33&-9479 
Me E~Iicott.city,TecII'loIogy.SIs.,.IOC, .... ,. 301-461-7802 
MI Madison Hgts., WKM Assocs., Inc. .... 31 a.:saa:23CiO 
MN Minneapolis, Torkelson Assocs., Inc. .. 612-835-2414 
MO Maryland Hgts., Dytec/South, Inc. ..... 314-739-066,5 
NJ Sparta, Latronics Assocs., Inc.......... 201-729-5303 
NM Albuquerque, Hanna-HII~ Inc. ......... 505-268-0950 
NC Clayton, Saber.. .. .. .. .. .. .. .. .. .. .. .. BOo-327-0853 
OH Dayton, WKM Assocs., Inc. ............ 513-434-7500 
OK Stillwater, Acudata Inc. ........ .. .. .... 405-743-1686 
OR Beaverton, Northwest Test & Meas. Inc. 

.. .. .. . . . .. . .. . . .. .. .. .. .. .. . . . .. .. .... 503-645-9000 
PA Pittsburgh, WKM Assocs., Inc. ....... " 412-692-2953 
TX Plano, Acudata Inc. ................... 214-424-3567 
UT Lake City, Hanna-HiI~ Inc. . . . . . . . . . . . . . 801-364-0806 
WI Waukesha, Torkelson Assocs., Inc. .. :. 414-764-7736 

Local DIstrIbutors 
WA Redmond, Northwest Test & Meas.lnc. 

209-681-6657 

Afle 
FAX: 508-686-2934 

ATLEE INc., 10 Bayfield Dr, North Andover, MA 01845, Tel: 
50&-881-1003, TELEX: 928252; FSC No.: 99378; EmpL: 
40; SIs. Mgt; tom Flocco; DIst. Mgt; Tom Fiocco 
...... ...... ........ .. . .. .... ..... . . ...... C-1014, 1679 

Local SBJes Offices & Reps 
CA Irvine, The Hapco Grp. . .. .. .. .. ..... .. 71~74-6474 
FL CesseIleny, T -8quared Mktg. . . . . . . . .. 407-699-9992 
MA Sharon, Cummings Assocs. ........... 617-764-5800 
PA Pacll, Stitzer Assocs. ................. 215-644-5500 
TX Arlington, Rem-Alr Corp. .............. 214-234-1069 

THE AUBURN MANUFACTURING COMPANY, 29 
Stack StreetfP.e. Box 251, Middletown, CT 06457, Te~ 
203-349-6677, FAX: 203-34&-1334; EmpL: 45; SIs. Mgt; 
Gary L Mittelman, VP 

AUDIO PRECISION, INC., PO Box 2209, Beaverton, OR 
97075, Tel: 503-827-0832, TELEX: 293957 AUDIO UR, 
FAX: 503-641-8906; EmpL: 25; SIs. Mgt; Thomas Mintner 

AUDIOSEARS, South Sl, Stamford, NY 12167, Tel: 807-
652-7305, 800-533-7883, FAX: 8ONI52-3653; FSC No.: 
97101; EmpL: 120; SIs. Mgt; Fred Roescoe 

AUDIOSONE, INC, 335 Benton Sl, S1ratford, CT 06497, 
Tel: 203-377-4475, FAX: 203-377-3374; SIs. Mgt; 
Rudolph Duris 

AUDIOTRONICS CORP., 7428 Bellaire Ave., N. 
Hollywood, CA 91605, Tel: 81&-765-2645, TELEX: 69- . 
1241; EmpL: 15; SIs. Mgt; Gordon Anderson 

ADORE, INC, 10915 Technology Place, -san DIegO, CA 
92127, Tel: 619-451-2280, FAX: 619-451-0267; EmpL: 25 

AUGA T INC., 33 Perry Ave., Box na, Attleboro, MA 02703, 
Tel: 617-222-2202. TWX: 710-39Hl644, FAX: 617-22&-
5l!57; FSC No.: 91506; EmpJ.: 2500; SIs. Mgt; Jim 
Fuchs/Jeff Mahall; DIst. Mg,; William Hall 

AUGAT AlCOSWITCH, Augat Inc. 1551 Osgood Sl, N. 
Andover, MA 01645, Tel: 50&-865-4371, TELEX: 275423, 
FAX: 508-686-9545; FSC No.: 95146; EmpI.: 150; SIs. 
Mgt; Robyn Goodwin; Dist. Mgt; Jon SIccoe 

r![fiJ-AL[DSWIT[H-
Quality and Innovation 

SWITCHES ·ISOLATION RELAYS 
KNOBS -INOICATOR LIGHTS 

FULL LINE AUTHORIZED DISTRIBUTOR 

.~~ 
ELECTRIC SWITCHES 
INCORPORATED 

2478 Fle1cher Dr, Los Angeles, California 90039·2897 

213-660-1310 800-421-8855 
FAX' 213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SHTION-5100.FREE CATALOG 31EM on REUUEST 

EEM 1991 North American offices only_ For worldwide reps & distributors, see VoL W. 621 



AUGAT, 

, , Quality, m @) , 

I I' and Innovation 

FAJ<:50~222-0693 
AUGAT, INC., InterconnectiC)n Products Group. 

33 Perry AveJ>.o. Box 779, AIIIaboro, MA 02703. Tel: 508-
222-2202, TWX: 71Q.3111-Q644; SIs. Mgr~GiIIs Mellen;, 
DiBt. Mgr~ Dk:k Thorpe •.•••.•.•...•...... «>1280-1281 

LocsI Sales Offlces & Reps 
AL Huntsvllle, Interep Assoc. ...........•. 205-881-1096 
AL Daphne, Interep Assoc. .....•.......•. 205-621-1036 
AL Huntsvllle, Alpha MkIg. • . • • • •• • •• . • • • •• 205-533-0766 
AZ Phoenix. Augat SIs. ................... 602-224-6104 
AZ Scottsdale, Spectrum MkIg. ........... 602-IIIKHIOOO 
CA Los Angeles. Wiley Co. ............... 21~1611 
CA Montrose. SIgnal Entprs. .............. 611Hl57-0640 
CA San Diego. Wiley Co. •..•... :......... 619-453-9018 
,CA San Joee. Augat SIs. . . . . . . . • . . .. . . . .. . 408-249-8801 
CA SAnta Clara. InterI:onnecl Sis. Grp. •• . • 408-980-1166 
00 ~,Spectrum Mktg. .•.•.•...•.... 303-480-9991 
CT ~ Augat Sis. ..•.•..••..•. '. ..... .. 203-572-7503 
Fl Lantana. Augat SIs. ................... 407-987-6150 
Fl Orlando. Augat SIs. ••••••• ~........... 407-352-2020 
GA Norcross. Interep ..................... 404-449-8660 
HI Honolulu, HaW811 Elcims. .•........•.. 808-845-8207 
10 BoIse. J.J. Backer Co. ............ . . . . . 308-371!-488O 
IL Downers Grove. Rockford Controls ... 312-980-2048 
IN indianapolis, Luebbe Sis. ...... ; ...•.. 317-845-7369 
IN Indianapolis, Luebbe Sis. Co. ......... 317-845-7387 
IA Cedar RapIds. Dy-Tronlx . .•. .. . ... .... 319-377-6275 
KS Leawood, Dy-Tronix .................. 913-339-8333 
KS Wichita, Dy-Tronix ..•..•.....•........ 316-838-0884 
MA Sharon. Augat Sis. .................... 617-784-7766 
MI Farmington Hills, Luebbe SIs. •..•...•• 313-489-8828 
MN Minneapolis, H.M.R. ................... 612-666-2122 
MN St Paut Count/Man Assoc............ 612-645-9151 
MO Bridgeton. Dy-Tronix .. ... . .. .......... 314-291-47n 
NJ Cherry Hilt Trinkle Sis., Inc. ........... 609-795-4200 
NY Syracuse. Leonard D. Allen, Inc. ....... 315-437-6387 
NY Yonkers, SonkIn Assoc. .. .. .. ....... .. 914-966-6282 
NY Yonkers. Sonkin Assocs. •. .•.. .. .•. ..• 914-966-6282 
NC Charlolle, Quantum MkIg . . . . . • . . . . . . . 704-523-6828 
NC Kernersville, Wallece Elect Sis. ....... 919-996-2742 
NC Raleigh, Quantum MkIg .............. 919-846-5728 
OH CIncInnati, Luebbe SIs. ............... 513-5»0600 
OH Deyton. Luebbe SIs. .................. 513-294-0428 
NH Manch_, Augat Sis. ....... ,....... 603-647-7276 
OH Westlake, Luebbe SIs. ................ 216-899-0070 
OR Beaverton, J.J. Backer Co. ............ 503-627-0775 
PA Pittsburgh, Luebbe SIs. ............... 412-364-0490 
TN G_ville, Interep Assoc. ............. 615-839-3491 
TN Murfeesboro, Alpha MkIg .... . . . .. . • . . 615-896-6H12 
TN Oakridge,AlphaMkIg •............... 615-482-4681 
TX AustIn. Augut Sis. ..................... 512-272-9060 
TX Dellas. Augat Sis. . .... .. . ... . .. .... ... 214-788-4211 
TX Houston. Augat Sis. .......•.....••.... 713-781-9343 
UT Saft Lake CRy, Butterwolth MkIg. •. . • .. 801-972-5566 
VA Charlottesville, Trinkle SIs. Inc. ..•...•. 809-795-4200 
WA Seattle, J.J. Backer Co. ............... 206-285-1300 
WI Madison, Rockford Controls ..•....... 608-223-6750 
PR ' Rio Piedras. OK MkIg. ................ 809-765-5380 
Can Mississauga. Ont, Augat Elclms. Inc. 

Local Disltibutots 
CA Chatsworth, Time Elclms. ...• ' .....•... 
CA Gardenia, Calswitch ................ .. 
CA San Joee. C8pstone ................ .. 
CA Sunnyvale, Abacus ................. .. 
CA Sunnyvale, TIme Elcims. ............ .. 
CT Walftnglord, Sager EIec. .............. . 
Fl Orlando. Sagar EIec. ................ .. 
FL Orlando, Time Elclms. .............. .. 
IL Addison, PiclnM' .................... . 
IL Bensenville. Hamilton! Avnat EIcIms. •• 
IL Itasca. C8pstone .... , .... "' .......... . 
IL Shaumburg. Time Elclms. .......... .. 
Me Columbia. Sager EIec. Supp. ......... . 
MA Hingham, Sager EIec. ................ . 
MA Lexington. PiclnM' ................... . 
MA Peabody, Hamilton! Avnet Elclms. ... . 
MA Wilmington. CBpstone ............... . 
MA Woburn. Sterling Elclrns. ............ .. 
NH Salem, Sager EIec. .................. . 
NJ Cherry Hill. Hamilton! Ai/nat Elcims. .. . 
NY E. Syracuse. Time Elctms. .......... .. 
NY Hauppauge, Sager EIec. ............. . 
NY Hauppauge, Time Elcims. ........... .. 
NC Raleigh, Sager EIec. Supp. .......... .. 
PA Mars. Sager EIec. Supp. ............ .. 
PA Phi~ia. Sager EIec. Supp. ...... . 
TX Austin. Hamilton! Avnet Elcims. ...... . 
TX AustIn. Time Elclms. ................. . 
TX CarroHton, Capstone ................ .. 

Con:Jponents . 

MA Norwood. Gerber Elect ............. .. 
MA Peabody, Time Elect ................ . 
NY BuIIe1o, SummIt Distrs. ............... . 
NY Farmingdale. Milgray Elect .......... . 
NY Melville, Capstone EIec. .............. . 

416-677-1500 

818-998-7200 
213-770-2330 
408-453-9B04 
408-732-2000 
408-734-9666 
203-265-4600 
407-240-3114 
407-641-6565 
312-495-9660 
312-660-7700 
706-250-0200 
708-303-3900 
301-995-6580 
617-749-6700 
617-661-9200 
508-531-7430, 
506-657-5874 
617-936-6200 
603-898-1348 
809-424-0100 
315-432-0555 
518-348-1300 
516-273-0100 
919-850-9550 
412-772-2233 
215-484-4336 
512-637-11911 
512-339-3054 
214-347-4301 

617-769-6000 
508-532-6200 
716-684-3450 
516-420-9800 
518-391-1300 

Manufacturers and SaleS OffIces, Directory 
OH Cleveland, PiclnM'TechnIga. ......... 216-587-3600 
TX Houston, Sterling Elect. ............... 713-623-6600 

Systeme 
CA Monrovia. Erik-A Elect .:.............. 213-574-1020 
IN IncIanapoIis, BelIInds.!Graharn Div. .. 317-634-8202 
IA Cedar Rapids. Deeco Inc. ........... :. 319-365-7551 
NY IIohenR, Car-Lac Elect ............... 518-587-4200 
TX EI Paso, Ideal Elect ................... 915-779-6647 

Test Probes and Fix\u'es 
AZ Tempe. o.c. Elect Supp. ............... 602-438-1234 
CA Coata Maea. Hamilton E1ecIro SIs. .... 714-641-1850 
CA Santa Clara. D.C. Elect. Supp. ......... 408-9lI0-11119 
CA Tustin. DC EIecI Supp. ................ 714-259-9066 
II.. Addiaon, PionMr ..................... 312-495-9680 
n.. ChIcago. Newark Elect ............... 312-784-5100 
MA Waltham, Vector SIs. . .. .. .. .. .. .. . .. .. 617-693-7780 
NJ Union, Meridian Supp. Co. .......•..... 8OQ-648-6378, 

201-687-6220 
OR Beaverton, Camp. Reeouroas •.•....•• 503-641-6466 
TX EI Paso, REM Elect. Supp. ............ 915-778-7333 
TX HoustOn. Arrow EIcIms. ...... .. .. .. .. • 713-530-4700 
WA Redmond, Camp. Resources .•..•••.• 2O&454-66B6 

Test Probes and Fixtures 
CT Wallingford, Arrow Elcims. ............ 203-285-7741 
CT WailngIord. SterlIng Elclms. ...•...... 203-265-9?35 
Fl Altamonte SprIngs. Pioneer !Technlgs. 

.. .. .. .. .... .. .. .. .. .. .. .. .. .. .. .. .. ... 305-B34-9090 
Fl Winter Pk.. Hamilton! Avnat Elcims. ... 305-628-3668 
Fl Winter Pk.. MlIgray!FIorida ..•.. .. . .. .. 305-647-5747 

AUGAT I PYLON CO. INC.. P.O. Box 2510, AIIIeboro Falls, 
MA 02763, Tel: 508-699-9800, TELEX: 948095; Empl: 400; 
SIs. Mgt ~ Gillis Malic'." 

AUGAT/RDI. 525 Randy Ad.. Carol Stream, L 60188, Tel: 
708-682-4100. FAX: 706-682-4562; FSC No.: 53337; 
Empl: 65; SIs. Mgt ~ Jim Steranka. MkIg. Mgr.; Dist. Mgt ~ 
Jim Steranka. MkIg Mgr. 

FAJ<: 612-493-1911 
AULT, INCORPORATED, 7300 Boone Ave. No 

AUSTRPN, INC. See FTS Austron 

AUTEC POWER SYSTEMS, 9301-101 Jordan Ave., 
ChaIsworth, CA 91311, Tel: 818-341-61~ FAX: 818-341-
5728; ~l: 100; SIs. Mgr~ Jeame Hnch 
........................................... 001120-1_ 

LocaJ Sales Offlces & Reps 
CA Loa AIamitoa, Poww SpeciaIaIs.Inc... 213-594-9418 
Can EtobIcok8, Ont, CanacIan MkIg. TechnIg. 

. • . . • . . • . • . • . . • . . • . . .. . • . . .. • . . . . • .. . • . 418-740-4005 
Can Pointe Claire, Que, CanaIIan MkIg Technlg. 

.. .. .. . .. .... .. .. .... .. .... . .. .. .... .. . 514-694-6066 

AUTOMATED PRODUCTION CONCEPTS, 63 HIllside 
T_ wayne. NJ 07470. Tel: 201-631-8300, FAX: 201-
BSa-7755; ~l: 4 

AUTOMATED PROD. EQUIP. CORP. 142 PeconIc Ave., 
Medford, NY 11763, Tel: 516-654-1197, TWX: 510-228-
2120, FAX: 518-289-4735; FSC No.: 57216; SIs. Mgr~ 
Arthur Ayala 

AUTOMATIC COli. CORP., A DSG Company, 3545 
N.W. 7181 S1reet, Miani, Fl 33147, Tel: ~ 
FAX: 305-696-0626; FSC No.: 03765; Empl: 245; SIs. 
Mgt~ Roger Millheim •. Ao 1158-1163, 1415-1491, 2174 

Local Sales Offices & Reps 
AL Hunlsville, MounIsIn Electro Mktg. .•.• 
CA San Clemente, Com-Star ........... .. 
CT Glastonbury, Uberty Electro. ..•....•.. 
Fl Spring Hilt Mountain Electro MkIg .•.. 
GA Norcrose. Mountain ElecIm MkIg .... . 
IN Indianapolis, Joe Keith ............... . 
KS KanSas City, HItec Central ........... . 
MA Topsfield, Uberty Electro. ............ . 
MO Bridgeton; Hitec Central ............ .. 
MO Bridgeton. HlTec Central ............ .. 
NJ CherTy Hilt Vantage Sis. Co. ........ .. 
NJ 8.Orange. Kahgan Brody Assoc. .•..•• 
NY Hempstead. Kahgan Brody Assoc. •... 
TX Plano, Corwin Assoc. Inc. ............ . 
NC Raleigh. Mountain Electro MkIg .•..•• 
OK BreIhany, DeaIgn Mktg. .............. . 
PA PiItsbUIgh. CaIaIyst SIs., Inc. ...... ; .. . 

205-661-3937 
714-498-8722 
203-657-6023 
813-998-7653 
404-448-5594 
317-858-3619 
818-79&-8684 
508-887-6655 
314-291-5820 
314-291-5820 
809-424-67n 
201-763-6038 
518-538-2300 
.214-424-8333 
919-878-8606 
405-789-5811 
412-828-3434 

AUTOMATIC SWITCH CO. 50-60 Hanovw Road, 
Florham Park, NJ 07932. Tel: 1-201-966-2000, TB.EX: 
138422, FAX: 1-201-966-2628; ~l: 1.200; SIs, Mgr ~ 
Wayne Bouchard 

Minneapolis, MN 55428, Tel: 612-493-1900; Empl: 300; AUTOMATIC SYSTEMS DEVELOPERS, P.cl Box 
SIs. Mgt~ Greg HarTis ........ : ........... 001818-1819 3210,InduslrySt. PoughkespaIe, NY 12803, Tel: 914-473-
Local Sales Offices & Reps 5530, FAX: 914-454-2538; Empl: 850; SIs. Mgr~ Stanley 

AL Huntsville, L & D, Inc. ................. 205-637-1469 Bachman ' 
CA Santa CIsre, Magna Sis. .............. 408-727-8753 
CT WalHngIord. Marathon Sis., L TO ....... 203-663-2734 
Fl Deerfield Bch., SIs. Engrg. Concepts Inc. 

.. .. .. .. . . .. .... .. .. .. .. .. .. .. .. . . . .. .. 305-426-4601 
GA Atlanta. L & D, Inc. .................... 404-395-7079 
H.. Itasca. MSI ........................... 706-285-1000 
IA Des Moinae, Beams Co. .............. 515-255-1148 
KS Shawnee Mission. Beams Co. ........ 913-631-0300 
MA Framingham, Marathon SIs., L 10 •. ,.. 506-675-3566 
MI Plymouth, Jay Mktg. Assocs. .......... 313-459-1200 
MN Minneapolis, CBhIlt Schmitz & cahill .. 612-646-7217 
Me St Louis, Beams Co. ... ............... 314-434-8448 
NJ Falrfleld, TAM. ....................... 201-575-4130 
NC Raleigh, L & 0, Inc. ................... 919-876-5301 
OH Beachwood. EIctm. SaIesmasters, Inc. 

OR PorttaiId, Jas. J. Backer Co. .......... . 
PA Phi~Ia.AII-TechMkIg .......... . 
TX AustIn. R. F. Kimball Co. ............ .. 
TX Richardson, R. F. Kimball Co. ........ . 
WA Seattle, Jas. J. Backer Co. .......... .. 
Can Toronto, Deslcin Sis. ................. . 

Local DisItibutots 

218-831-9555 
503-627-0775 
717-540-1204 
512-443-5284 
214-231-3447 
206-285-1300 
416-475-1412 

Can MaIIcharn. DeSkin SIs. ................. 416-475-1412 
CA Van Nuys, NaIl. Electro Sis. Corp. ..•.. 800-423-2664 
00 LiItIeIon, Lange Sis. ................... 303-795-3600 
MA Sharon, Adcour ....................... 617-784-6123 
MO St Charles. Finnigan Elcims. .. ...•.... 314-946-6201 
OH Cincinnati, Hughes Peters ............ 513-351-2000 
TX Fori Worth, AIDed EIcIms. •.........•.. 800-433-5700 
UT Saft Lake City, SId. Supp. Co. ......... 801-453-3371 
WA Seattle. Rad8r EIec. ......... . .. .. .. .. . 206-282-2511 
Can St Laurent. Que, Tech-Rep EIcIms., Lid. 

•...... .•. .. ..•.•...•.. .. ..•..•. ... .... 514-331-2880 

AURIC CORP. 470 Fra&nghuyean Ave., Newark, NJ 07114, 
Tel: 201-242-4100, FAX: 201-242-5796; Empl: 60; SIs. 
Mgt ~ Michael Aleksinas 

AUSTRIA MIKRO SYSTEME INTERNATIONAL. 

AUTOMATIC TIMING & CONtROLS co... 201 So. 
Gulph Ad., King 01 PrussIa. PA 194011, Tel: 215-337-5500, 
800-441-6245, TELEX: 84-8437; Empl: 300; SIs. Mgr ~ R. 
L SWanson .................................... 001128 

LocsI Sales Offlces & Reps 
AZ Chandler, AutomstIon West ..••....... 
CA, Gardena, InSIrUmant Lab. ............ . 

,CA San Francisco. Instr. Lab ............ . 
00 Englewood, E & M SIs. ........ ; ...... . 
FL Lakeland, AA EIec. DiY .............. .. 
GA Norcroea, AABectric Div. of AEC •.... 
U. DowneIs Grove. Rockford ConIroI8 ..• 
KY louisville, Air-Hydro Power, .......... . 
LA New Orleans. Mid South SIs. ........ . 
MO BaltImore. Jobe & Co. ................ . 
MA Hingham, Hingham Bay Corp. ........ . 
MI Brighton. H. H. Barnum Co. .......... , 
MN Minneapolis, Daniel J. Minor Co. .•.•.. 
MO Salna. Kriz Davis Co. ................ . 
MO St Louis, E. Mooney Co. ............ .. 
NE Omaha. I.akeIand Engrg. Equip!. •••••• 
NJ Newark, ATC ........................ . 
NM Albuquerque, E & M SIs. ............. . 
NY BuIIe1o, Niagara EleCtric SIs. ........ .. 
NY Rochester, NIagara Electric Sis. .•..•.. 
NY Syracuse. NIagara EIec. Sis. ........ .. 
NO Charlotte, Brown & Morriaon ........ .. 
OH Cincinnati. ArIderson-BoIds ......... .. 
OH Cleveland, AnderlIon-Bokls .......... . 
OK Tulsa, DriaooH Auto. Control ........ .. 
OR Portland, Coons Westam ............ . 
PA King of PrussIa. Applied Controls ••••• 
PA PIttsburgh, Gilson Engrg. SIs. ........ . 
TX Houston, GEA 01 T_ .............. . 
UT Saft Lake City, Control Equip. ........ . 
VA Rictlmond, Jobe & Co. ............... . 
WA Everett. T&T Instr. Co. ............. ; .. 
WI Cedarburg. AutomaIion Engrg. ••••.••• 

602-940-0884 
213-327-3282 
408-434-0160 
303-761-6202 
813-665-8941 
404-449-8870 
708-960-2048 
502-451-1000 
504-841-7480 
301-288-0580 
617-7<10-1900 
313-229-2961 
612-885-0622 
913-6.27-4497 
314-878-9910 
402-734-2600 
201-278-1121 
505-883-8955 
716-625-3100 
718-272-9150 
315-437-1658 
704-554-8570 
513-528-5660 
21 B-36Q-98OO 
918-683-6625 
503-295-0411 
215-285-3832 
412-369-0100 
713-781-3005 
801-487-7741' ' 
804-672-6508 
206-142-9833 
414-377-7500 

Schloss P~ Unterpremstaetle Austria A-6141, AUTOMATION DISPLAYS INC.. 3533 N. WhiteAve., Eau 
Tel: (03136) 3666-0,TELEX:312547 AMSA,FAX:(03136) C1aire, WI 54703. Tel: 715-834-9595, FAX: 715-834-9598; 
2501, 3650; Empl: 550; SIs. Mgt ~ Mr. Wlilried Bela EmpI.: 21 

622 North American offices only. For worldWide reps Be distributors, see Vol. W. EEM 1991 



Manufacture ... and Sales Offices Directory AVTEL 
AUTOMATION ELCTRNS., R.JA lnels., Inc., 9640 

Topanga Cyn PL Bldg. J, Chatsworth, CA 91311, Tel: 81&-
998-5124, FAX: 818-998-8854; EmpL:25; SIs. Mgt: 
Rollelt J. Aiani 

AUTOMATION PRODS., INC. 3030 Max Roy, Houston, 
TX 77008, Tel: 713-888-0361, TElEX: 775-959, FAX: 713-
889-7332 

AUTOMA nx INC., 755 MlcIdtesex Turnpike, Billerica, MA 
01821, Tel: 508-667-7900, FAX: 508-B63-54B2; EmpL: 82; 
SIs. Mgr: Peter Mayek, Dir. 01 SIs. 

AUTOMonON, INC. 683 Airport Blvd., Ann AIbor, MI 
48108, Tel: 313-882-7771, FAX: 313-662-3707; EmpL: 25; 
SIs. Mgr: David E Drenning ................... 8·1245 

Local Sales 0fficN & Reps 
CA Laguna Hills, South Rep .............. 714-951-1084 
CT Seymour, Sturdy Corp. . . . . . . . . • . . . . . .. 203-1188-1480 
FL Ft Lauderdale, Motion Controls, Inc. .. 305-434-5682 
MA Wellesley Hills, Sturdy Corp. .......... 617-235-2330 
MN UttIe canada, Assured SIs. ........... 612-482-1309 
NH Derry, Sturdy Corp. ................... 603-434-6440 
KS Shawnee Mission, J.F. Gleeson & Assoc. 

....................................... 913-362-4422 
NY Sidney, Charles Co. .............. • .. .. 607-563-8064 
Me Florissant, J.F. Gleeson & Assoc. ..... 314-921-11446 
OR Portland, Controftek, Inc. .............. 503-641-0876 
PA Wexford, Intek Sys. ................... 412-935-0440 
TX Richardson, Control Dynamics .. . .. ... 214-844-6945 
WA Spokane, Controllek, Inc. . • . . . . . • . . • . .. 509-922-2971 

AUTOROll MACHINE CORPORATION, 11 River St, 
MWIeIon, MA 01949, Tel: 508-777-2160, TElEX: 940250, 
FAX: 508-777-9453; ErnpL: 1.20 

AUTOSPLICE, INC. 10121 Bames Canyon Ad., San Diego, 
CA 92121, Tel: 618-535-0077, FAX: 618-535-0130; EmpL: 
197; SIs. Mgr: Ken Krone 

AUTOSWAGE PRODUCTS, 726 River Ad., Shelton, CT 
06484, Tel: 203-929-1401, FAX: 203-92&-6187; EmpL: 
170; SIs. Mgr: R D'Autrachy 

Local Sales Offices & Reps 
. AZ PhoenIx, McKaa & Assoc., Inc., L ...•.• 602-494-1020 
CA Glendale, Haldeman & Frazier ........ 818-957-4554 
CO Arvada, Darrell Higgins & Assoc. ...... 303-421-8601 
IN GraansIlurg, Camp. Resources ......• 812-863-5608 
MD Upparoo, Berwanger & Co. .••..... , ..• 301-374-5354 
MI Harper Woods, Wm S. Turner & Co. .• 313-881-8685 
MN MinneIonks, Crum Co., Inc. .... .. .. .. .. 612-938-2573 
Me Maryland Heights, Mainers SIs. ....... 314-738-1114 
NY PitIsIard, Produclion MkIg. Grp. ....... 716-248-5635 
PA Machanicsburg, Par Assocs., Inc. ..... 717-761-1797 
SO Fort MIlls, Eagle Sales, Inc. •.•..••.... 803-546-2222 
TX Arlington, Paine & Murray, Inc. ........ 817-461-6331 

--- -- - "'VA BelI .. ue,-H.J. S&-Co. •.• -i.-....... -.• ~..-.---~l951_ 
can Candlac, Qua., W. H. Elclms. Registered 

.... .. . .. ..... ... .. . .. ..... .. .. ..... . .• 514-632-3885 

AUTOTROL CORPORATION, P.o. Box 557, CrysIaI 
Lake, IL 60014, Tel: 815-45&-3060, TElEX: 72-2417, FAX: 
815-459-3227; EmpL: 140; SIs. Mgr: Debora L. DeVries 

AUTRONICS CORP., 314 E Live Oak, Ste. A, Arcadia, CA 
91006, Tel: 816-445-5470, TWX: 910-582-3216, FAX: 818-
448-0014; FSC No.: 03972; EmpL: 100; SIs. Mgr: 
Annabelle Cloud, Contracts Mgr~ Dist. Mgt: Gary Noyes 

AVA ELECTRONICS CORPORATION, P.O. Box 184, 
4000 BricIge St, Drexel HiI~ PA 19026, Tel: 215-284-2500, 
TElEX: 3711411, FAX: 215-25&-8379; EmpI.: 100; Dis/. 
Mgt: Marlin Bi8k 

AVA INSTRUMENTATION, INC. 8010 Highway 9, Ben 
Lomond, CA 95005, Tel: 408-336-2281, FAX: 408-336-
5049; FSC No.: 61933; EmpI.: 7; SIs. Mgt: Allan Hughes 

AVANTEK, INC.,481 Cottonwood Dr. MiIpi1as, CA 95035-
7492, Tel: 408-432-3080, TWX: 310-371-8717, FAX: 408-
954-0633; Empl: 2300; Dist. Mgt: John Locke 

Local Sa/aa Offices & Reps 
CA Westlake VI., Avantek, Inc. ..•....••.•. 805-373-3870 
IL Paletine, Avantek, Inc. .. .. .. .. .. . .. . .. . 708-35&-8963 
Me Coll.lrl:lia, Avantek, Inc;. ............... 301-381-2600 

Loc8/ DIsttIbu/oI'8 
AZ T~ SerIek, Inc. ........ .... .... • .. • 800-334-7127 
CA San Diego, insight EIcIms. ............ 8O().877-7716 
CA Sunnyvale, Penstock, Inc. ............. 408-730-0300 
CA Westlake VI., Sertek, Inc. .............. BOo-334-7127 
FL Fl L.auderdaIe, Nu Horizons .....•.... 305-735-2555 
FL Melbourne, Camp. DIsIs. Inc. •. ••.•.••. Il00-55&-2351 
IL Palaline, Penatock MIdwest ••••.••• •• • 708-934-3700 
MD lIeIIsvIiIe, Appled Speclahts, Inc. •• . • . 301-596-5395 
Me CoII.rnbIa, Nu Horizons ............... 301-1196-6330 

MA Wakefield, Nu Horizons.. .. .. .. .. .. ... 817-248-4442 
NJ FalrfIeId, Penstock-East............... 201-808-1414 
NJ Marlton, Nu Horizons ................. 215-55H!540 
NJ Pinebrook, Nu Horizons ...........•.. 201-882·8300 
NY ArrIIyviIIe, Nu Horizons ............... 516-228-6000 
NY Rochester, Nu Horizons .............. 716-248-5980 
NO Raleigh, Camp. Dis1s. Inc. ............. 91 &-85&-3391 
PA Ardmore, Penstock East .............. 201-808-1414 
TX Dalles, Insight EIcIms. ................ 8O().877-7716 
TX Dallas, Thorson Distbg. Co. ........... 214-233-5744 
WA BeIIeYue, Penstock, Inc. •.. . . . . . • . . . . . . 206-454-2371 
can Sertek, Inc. ........................... BOo-548-0409 

AVANT! CIRCUrrs, INC. 17650 N. 25th Ave., Phoenix, AZ 
85023, Tel: 1-800-234-1556, FAX: 1-602-375-1909; EmpI.: 
65; SIs. Mgt: Steve Tappan 

AVX CORPORATION, Box 867, Myrtle Bch., SO 29577, 
Tel: 1103-448-9411, TWX: 81o-ael-2252, FAX: 803-B2B-
2442; FSC No.: 9K916; SIs. Mgr: Allan Cole; Dist. Mgt: 
Robert Burns 

AVX FIL TEAS CORP. 11144 Penroae St, Sun VaI1ay, CA 
91352, Tel: 818-767-8770, TWX: 910-498-4998; FSC No.: 
59942; EmpI.: 210; SIs. Mgt: Terry canune. Prod. Mktg. 
Mgr. 

AXEL ELECTRONICS, INC. 134-20 Jamaica Ave., 
Jamaica, NY 11418, Tel: 718-291-3900, FAX: 718-526-
0248; FSC No.: 13056; EmpL: 180; SIs. Mgt': J. Alaimo, VP 
Sis. 

AVASEM CORPORATION, 1271 Parkmoor Ave., San NORMAN N. AXELROO ASSOCS.: ELECTRO-
Jose, CA 95126, Tal: 408-297-1201, FAX: 408-925-9460; OPTICAL, LASER, & MACHINE VISION DIV.445 
E~: 55; SIs. Mgt: Richard KorIrad East 88th Street, New York, NY 10026, Tel: 212-228-0900 

AVELEM, La BilIard1ere, GarglIesse, France 38190, Tel: 33- AXIAL MAGNETICS, Tencallnc., 450 W. Los Angeles 
54478672, FAX: 33-54477799; EmpI.: 20 Ave., Simi Valley, CA 93065, Tel: 805-527-0900, FAX: 60S-

AVEL·LlNDBERG INC., 5 Old Town Park Ad., Unit 47, 
New Milford, CT 08776, Tel: ~55-4711, FAX: 203-354-
8597; EmpI.: 225; SIs. Mgt: Melanie B. Roman 
.... '" ..•... ...... . ..... ... .. ... A.2175-2177; 001625 

Local DisItIbutots 
CT WaiUngIord, Sagar EIctrI. Supp. Co. • • . • 203-285-4600 

527-4968; SIs. Mgr: K Go Kroll 

AXIS CORPORATION, 4715 VIewridge Ave.,Ste. 110. San 
Diego, CA 92123, Tal: 61&-560-7737, FAX: 618-580-8260; 
FSC No.: 98849; EmpL: 21; SIs. Mgt: Mark ~ Prager; Dist. 
Mgr: Jack Robinson 

MA Hlrvwn, Sagar EIctrL Supp. Co. ...... 617-74&-8700 AYDIN CORP. 700 Dresher Ad, Horsham, PA 19044, Tal: 
MA Hingham, Sager Electrical Supp. Co. .. 617-74&-8700 215-867-7510, TElEX: 885-1211, FAX: 215-867-3830; 

AVENS CORP. 258 Uncaln Ave., Brooklyn, NY 11208, Tel: 
718-827-5991, BOo-452-1966, FAX: 718-235-9805; ErnpL: 
15; SIs. Mgr: Peter Eng .................. A.1858·1680 

AVEX ELECTRONICS, 1683 Winchester Rd., P.O. Box 
1026, Bensalem, PA 19020, Tel: 215-838-1515, 800-345-
1295, FAX: 215-838-9108; FSC No.: 58414; SIs. Mgr: 
Dona Logan; Dist. Mgt: Michael S. Batley VP IGM 
........................................... 001431-1433 

Local Sa/aa Offices & Reps 
CO Denver, Tessco ...................... . 
IL Cary, Bob Bums Assoc. .............. . 
IN Carma~ New Era .................... . 
NM Albuquerque, GenL MkIg. ...... : .... .. 
PA Philadelphia, Allpower Tech. ........ .. 
TX Rowlett, Campion Sis. .............. .. 

303-778-1119 
706-518-3322 
317-844-4530 
505-892-3428 
215-28&-6025 
80().877-7823 

AVIBANK MANUFACTURING, INC. 210 S. Victory Blvd, 
P.o. Box 391, Burbank, CA 91~1, Tel: 818-843-
4330, TWX: 91().488-2215; FSC No.: 84256; EmpI.: 485; 
SIs. Mgr: D. Ledin 

FAX: 908-382'-4996 
AVIONIC INSTRUMENTS, 1414 Randolph Ave., Av~ 

NJ 07001, Tel: 201-386-3500, 908-388-3500, TElEX: 
844413; EmpI.: 160; SIs. Mgr; Bryce Wiedeman; Dist. 
Mgr: Mike Bamabe ...................... 002160-2186 

Local DistT/bUIoIs 
NJ Avene~ REA IntL Ltd................... 201-382-7100 

AVTECH 
FAX: 613~226-2802 

AVTECH ELECTROSYSTEMS LTD., p.o. Box 5120, 
SIn. F, Ottawa, Ontario, CiuIada K2C 3H4, Tel: 613-228-

ErnpL: 2,000; SIs. Mgt': B. Jack Miller 

AYDIN CORPORATION (WEST), 30 Greet Oaks 
Boulevard, San Joea, CA 95119-1371, Tel: 408-82&-1100. 
TWX: 910-373-1238, FAX: 408-224-4825; FSC No.: 
ZV23-1688B08; SIs. Mgt: R Hartung; Dist. Mgt; D. 
Rutledge 

AYDIN VECTOR DIV, Aydin Corp., BOx 326, Newtown, 
PA 1894().0326, Tal: 215-966-4271, TWX: 51o-ae7-2320, 
FAX: 215-96&-3214; FSC No.: 13923; EmpL: 400 

AZCO CORP. 385 Falniouth Ave., Elmwood p .... NJ 
07407, Tel: 201-791-1428, FAX: 201-791-8420; EmpL: 11 

AZIMUTH ELECTRONICS, INC. 2805 So. EI Camino 
~ San CIemen1e, CA 92872, Tel: 714-492-8481, FAX: 
714-492-0744; SIs: Mgr: KanneIh C. Johnsen 

A/Z-TECH, INC. R&D lAB, Indiana InstitutE! of 
Tschni!J, 1600 East Washington Blvd., Fort Wayne, IN 
48803, Tel: 21&-422-5561, FAX: 21&-422-7898; EmpL: 25 

aZTec 
INDUSTRies 

FAX: 602-844-9625 
AZTEC INDUSTRIES,INC., 333 s. Nne Drive, Meaa, AZ 

85210, Te~ 602-833-3131, BOo-729-3132; EmpL: 40; SIs. 
Mgr: Anthony Go Shumway .................... 801719 

Loc8/ Sales 0ffIcaa & Reps 
CA San Jose, Landia SIs. Grp. ............. 408-453-5696, 

FAX:408-453-5699 
IL Giandale HeIghts, Synergistic Sis., Inc. 

.. . .. .. .. . .. . . . .. . .. . .. . .. .. .. .. .. .. ... 708-958-8886 
KS Shawnee Mission, Marc.E Nelson Assoc. 

...•............•........... ~.......... 913-288-9099 
NE Omaha, I..abeI ConcepIs ............... 402-498-3997, 

FAX:402-496-3855 
TX Dalles, Kay Todd Assocs. ; ............. 214-458-8833, 

FAX:214-458-8837 
WI Mukwanago, Synergistic Sis., Inc. ..... 414-383-2020 

5772; EmpI.: 8 .................................. 001222 BABCOCK, INc.. 1717 West Collins Ave., Orange, CA 
Local Sa/aa 0fficN & Reps 92867,TaI:714-833-37OO, TWX:910-595-1517,FAX:714-

MA WestIorI:I.lCS Assocs, Inc. ............ 508-892-3545 53&-9740; FSO No.: 56823; EmpI.: 270; SIs. Mgt: Boaie 
NM Albuquerque, Tech. Mktg. SpeclaIisIs White; Dist. Mgt': Boeie WhI1a ................. 801041 

.. .................................... 505-884-3444 Local DIsttIbu/oI'8 

NY 0gdensIlurg, Avtech EIecIrosystems Ltd. CA Santa Ana, Nondan EIctrns. ........... 714-687-7828 
....... '" .. . . .. .. .. . .. .. .. .. .. .. .. .. .. 315-472-5270 

Can Ottawa, On!., Avtech EIecIrosystems Ltd. . 
.. .. .. . .. ... . .. .. .. . .. .. . . .. .. .. .. .. .. . 813-228-5772 

A VTELDIV, UNrTRON INC., 10925 Miller Ad., Dalles, TX 
75238, Tel: 214-340-8800, TElEX: 882511, FAX: 214-341-
2099; FSC No.: 6130; EmpI.: 75; SIs. Mgr: Fred Cullum 

BABCOCK DISPLAY PRODUCTS, INC., A 
SUbaidlary of Babcock; Inc., 1051 S. East St., 
Anaheim, CA 92805, Tel: 714-491-5100. TElEX: 249846, 
FAX: 714-49().1388; EmpL: 150; SIs. Mgt': Brian 
l.undsIram ..................................... 801041 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol W. 623 



BACON 

BACON INDU~rrRIES,l92 pleasailt St, watertown, iM 
02172-2399, Tel: 617-926-2550, TWX: 710-327-6518, 
FA}!:: 617-926-2022; FSC No.: 99098; EmPl: 25; SIs. Mgr: 
R. S. Cess 

BAILEY CONTROLS CO., 29801 Euclid Ave~ WickUlfe, 
OH44092, Tel: 216-565-8500, TElEX: 980621, FAX: 216-
944-4160; Empf.: 2300 

BAKER CO:' INC. Drawer E - Sanford Airport, Sanford, ME 
,04073, Tel: H300-992-2537; Empl.: 150, 

Manutacturer:s'and Sales Offices DirectOry 
CA . Huntington Bell., ScienIiIIc OvCf!." W4IS1 • 

.. ;' •...........•....... , ...... " ........ 71+840-3501 
WA Bellevue, Seltech, ........... ;. ...... . .,206-746-7970 
Can Woodbridge, Ont, Tele RadioSys. Ltd 

....................................... 416-651'2231 

BALL CORPORATION, Industrial Systems Division, 
3400 Gilchrist Rd., Mogadore,OH'4428O;'TeI: 216-784-
4456, TElEX: 98-6327-PVi-AKf\" FAX:, 216-784-9854; 
EmpL: 130; , SIs. MfII: Sandra R DOi1alcISOn 

BALL SCREWS & ACTUATORS CO., 3616 Snell Ave., 

BARNES E~INEERING.' 1845 So. ClaUdina Way; 
Anat1eirn, CA92805, Tei: 7.14-533-7530; FSC No.: 53823,. 
SIC 3400; EmpL: 47; SIs.Mgr: Gordan MackeiIzIe 

BARNES ENGINEERING DlV., EDO Corporation. 
88 Long Hill Cross Ads., Shelton, CT 08484, Tel: 203-926-
17n, TB,EX: 8819115, FAX: 203-926-9285; EmpL: 250; 
Sis. MfII: M. L MarusIc •....................... : A-l357 

mNOR INDUSTRIES INC. 2209 Dunwin Qrive, San Jose, CA 95136-1305, Tel: 406-629-1132, FAX:4Of3., 

BARfI ASSOCIATES, INC. 2 Lyberty Way, Wes\Iord, MA 
01988, Tei:.506-692-7513, TELEX: 71~7-()657, FAX: 
506-692-7443; FSC No.: 65808; Empl: 81; SIs. Mgr: Jack 
Bosch; DIst. Mgr: Jack Bosch 

. Misslss&uga. Ont, Canada L5L 1 Xl, Tel: 416-826-2400, 62~2620; EmpI.: 50; SIs. Mgr: Steve Trurnba\Jer 
BARRINGTON PLASTICS, 3838 Church Road, Mt. Laurel, 

NJ 08054, Tel: 609-235-5151, FAX: 609-n6-9032; EmpI.: 
120; SIs. Mgr: Gary Brown 

FAX: 416-826-5500; EmpL: 25; SIs. Mgr: M. E. Sawicki 

BALDOR ELECTRIC COMPANY, P.O. Box 2400, Fort 
Smith, AR 72902, Tel: 501-646-471" TELEX: 53-7425, 
FAX: 501-646-5792; Empl.: 2000; SIs. Mgr: Harold Kosten 
V.P.SIS. 

BALLANTINE LABORATORIES, Noise Unlimited I~. 
9 Saddle Rd.. Cedar Knolls, NJ 07927, Tel: 201-984-1900, 
FAX: 201-984-1479; FSC No.: 50423; Empl.: 30; SIB. Mgr: 
J,oe De<!rY; Oist. Mgr: Joe Deery 

BALLARD TECHNOLOGY, 1216 tNl75th StieeL Seatt1e. 
WA 98117, Tel: 206-782-8704. FAX: 206-782-8174; Empl.: 
7; Sis. Mgr: Kevin S. Christian ' 

BALLCO INC. P.e. Box 1078, Snellville, GA 30276-1078, 
,Tel: 404-979-5900, FAX: 404-979-3785; EmpI.: 49; SIs. 
Mgr: W. Kenn 

BALL CORP., EFRATOM DIVISION, 3 Parker, Irvine, 
CA 92716-1605, Tel: 714-n0-5000, TELEX: 66-5635, 
FAX: 714-770-2463; Empl.: 225 ................ "-1307 

Local Sales Offices & Reps 
CA Los Altos, Kolm Mk1g. Assoc. ......... 415-946-2635 
CO Parker, Howard Assoc.. .. .. .. .. .. . .... 303-841 -5755 
FL Sarasota; Bass Assocs. .... .. .. .. .. .. . 813-922-9538 
GA Atlanta. ,Beacon Microwave ........... 404-256-9640 
IN Fort Wayne, TX Sls.lr'ldiana .......... 219-489-4447 
MA , Natick, Wayland Engrg. SIs. ........... 617-655-6080 
NM Albuquerque, Mayco, Inc. ............. 505-299-4002 
NY Huntington, COB Entprs. ..........•..• 516-692-5200 
TX Dallas, Beacon Microwave ............ 214-437-1505 

Function Generators • Counters 
Oscillos'copes • TV & Video 

B & K Authorized Stocking Distributor 

For Product Information & Ordering, 
Call RAG Electronics ... 

800-732-3457 
818-998-6500 

' .. ~ 

<€9> 
RAG Electronics, Inc. 

21418 Parlhimi;j SI. ,Canoga Park, CA. 91304 

BALSTON. 703 Massach_ Ava, Lexington, MA 02173, 
Tel: 617-861-7240, TElEX: 92-3481, FAX: 617-882-4810; 
~L: 200; SIs. Mgr: Scott Feenan . , 

BARSQM INC. See IR Scientific 

BAMBECK SYSTEMS INC. 1921 E. Cemegie Ave., Santa 
Ana. CA 92705, Tel: 714-250-3100, 800 33,4-3101, FAX: BARTLETT INSTRUMENT CO. 14th & Ave. 'M', P.e. Box 
714-757-1610; EmpL: 25; SIs. Mgr:Robert Bambeck 445, Ft Madison, IA 52827, Tel: 319-372-8368; EmpI.: 10; 

SIs. Mgr: David P. Barttett 

B & B,MOTOR & CONTROL CORP. B & B Long 
Island City, 1867 State Hwy 27 Ste. 32, Edison, NJ 08817, BAS BLEU INOL CO. LTD. Am. 815, No.l1 0, Han-Kow 
Tel: 906-819-7070, 806-572..Q5oo, FAX: 906-819-7010; ST. Sec.l, Taipei, Taiwan 10008, Tei: (02)331-6519, 
EmpL: 90; SIs. Mgr: Thomas MIcelI TELEX: 23015 HJIC, FAX: 9S6-2~1-6812; EmpL: 20; SIs. 

Mgr: Athena W.A. Lo, VP 

BAND-IT - IDE)(, INC. 4799 Dahlia Street, Denver, CO 
80216, Tel: 303-320-4555, TElEX: 45-0009. FAX; 303- BASCOM-TURNER INSTRUMENTS, 111 Downey St, 
333-6549; SIs. Mgt': Terry L Joles; DIst. Mgr: Enrique J. ' Norwood, MA 02062, Tel: 617-769-9880, TB,EX: 92-2413, 
Martinez FAX: 617-55H)283; EmpL: 36; SIs. Mgr: D. Weise 

B .. K PRECISION, Maxtec International Corp, 
8470 W. Cortland, Chicago, IL. 80635, Tel: 312-889-1448, 
FAX: 312-794-9740; FSC No.: 08098, 18110, 46560, 
30678; EmpI.: 200; SIs. Mgr: RIcheJ'd Polak 
.... ...... ....... ........ ,..... 001223-1225, 1407, '1626 

Local Sales Offices & Reps 
AR Mabelville, Erickson SIs.,Inc. .......... 501-455-0618 
CA Santa Ana, Mike Roth Sis. ............ 714-847-()606 
CO Denver, The Lindberg Co. ..•.. .. . . .... 303-7~9033 
FL Altamonte Springs. Dynamic Mk1g. .... . 407-766-1878 
GA TuCker, Maitland K Smith . . . . . . . . . . . . . 404-939-3322 
L Arlinglon Hgts., Brainard-Nielsen Mk1g. 

IN Huntington, Elctm. Reps. Inc. ...... , ..• 
IN Indianapolis, E.lcIm. Reps. Inc. ........ . 
LA Chalmette, Erickson SIs. : ............ . 
MD Edgewood, Electra-Tech ............. . 
MA Woburn, W & D Mk1g. ............... .. 
MI Farmlnglon Hills, Rathsburg Assoc. .. . 
NJ MedIord. Champion EIcIm. SIs. Co. ... . 
NY Bellmore, SehiCIra Sis. ......... "" .. . 
NY Fairport, Senn Tee SIs. Corp. ........ .. 
OH Cleveland, Marlow AssoCI!- •.•..•..•.. 
OH Dayton, Marlow AssoCI!- ............. . 
PA Pittsburgh. Marlow AssoCI!- ; ........ .. 
TX Dallas, ErIckson Sis. .... , ........... .. 
TX Houston, Erickson Sis., Inc. ......... .. 
TX Round Rock, ErIckson Sis, Inc. •....... 
VA Dumfries, Electra-Teeh ............. .. 
WA Olympia, M V PMk1g. ............... .. 
W( Waukesha, Brainard-Wilson Mk1g. ... . 
EXP Chicago. B & K Precision ............ . 
CI!tI Toronto, Ont, Alias EIctms. .......... . 

312-437-2700 
219-356-3513 
317-894-1414 
504-27,.,976 
301-676-2254 
617-935-5610 
313-489-1500 
609-983-0807 
516-221-7865 
716-425-3954 
216-991-6500 
513-274-9666 
412-343-5050 
214-739-5833 
713-266-1604 
512-244-306a ' 
703-670-6982 
206-357-4172 
414-797-7940 
312-889-1448 
416-789-n61 

B & L COAXIAl CONNECTIONS LTD. 3251 Kennedy 
Rd.. Un" No. 20, ScarborOl.l9h. Canada M1V 2J9, Tel: 416-
292-3906. TELEX: 065-25165, FAX: 416-296-1637; SIs. 
Mgr: J. L (Jim) Haskell; DIst. Mgr" J. L (Jim) Haskell 

BANNER ENGINEERING CORP., 9714 - 10th Ave. N. 
MimeapoUs, MN 55441, Tel: 612-544-3184, FAX: 612-
544-3673; SIs. Mgr: Floyd Schneidei 

BARADlNE PRODUcts LTD. P.e. Box 86757, tIlorth 
Vancouver, B.C., Canlida V7L 4L3, Tel: 604-9S6-98sa; 
FAX: 604-996-9899; EmpL: 2; SIs. Mgr: GarryJ. Anderson; 
DIst. Mgt': Garry J. Anderson 

BARBER-COLMAN'CO., loot Instrs. Div. P.O. Box 7040, 
555 Colman Center Dr. Rockford, N.. 61125-7040. Tel: 815-
8n-0241, TELEX: 4330183 BCEC, FAX: 815-8n-0299; 
EmpI.: 5000; Sis. Mgr: David BoxaII 

BARBER COLMAN CO. (A SIEBE CO.), Motor 
DiviSion, P.O. Box 7040. ROCkford, IL 61125-7040, Tel: 
815-397-7400,· TElEX: 4330183, FAX: 815-396-3665; 
EmpI.: 300; SIs. Mgr: MwvlY Amato 

BARKSDALE CONTROLS DlV. 1100 Industries Inc., 
3211 Fruitland Ava, P.D. Box 58843, lO$ Angeles, CA 
90058, Tei: 213-599-6181; EmpI.: 234; SIB. Mgr: J. 
Douglas Holland ' 

BASIC ELECTRONIcs, INC. 11762 Western Ave."Q", 
Stanton, CA 90680, Tel: 714-53Cl-2400; EmpL: 50; SIs. 
Mgr: Tom Jones; DIst. Mgr: Tom Jones 

BASIC MEASURING INSTRUMENTS. 335 L.akesldeDr • 
Foster City, Co' 94404, Tel: 415-57()"5355, TWX: 91 ~74-
3059, FAX: 415-574-2176; EmpL: 90; SIs. Mgr: John 
DiGlrallmo 

BASICON. INC. 14273 NW Science Park Drive, Portland, 
OR 97229, Tei: 503-826-1012, FAX: 503-843-4886 

BASIC SYSTEMS, See J. L MOQIl & Co. 

§3. Basler Electric 
Electronic Product Group 

FAX: 618-654-2351 
BASLER ELEC., Electronic Product Group. Ate. 

143, Highland, IL. 62249, Tel: 616-654-2341, aoo-845-
2074, TWX: 510-100-3841; EmpI.: 1299; Dis/. MfII:Oennis 
Faires... ...... ....... ..................... ...... 001627 

Local Sales Offlces & Reps 
AL Huntsville, EIecIro-Mech Sis. Engrg. Co. 

.. .. . .. .. . .. . .. .. .. • .. . .. .. .. . • .. .. .. .. 205-88Cl-0592 
AZ Tempe, Trembly Assoc. InC. ....•.••.. 602-967-2058 
CA Newburg PI<., S. P. A., Inc. ............. 805-499-4510 
CA Newport Beech, S.PA Inc. ............ 714-983-1193 
CA Santa CIara,SOUrCetrOnlCa, Inc. ....... 406-986-8801 
CA Torrance, Printed CircuH Board Specialists 

'" ... .. .. . .. . .. ... ..•. . .... .... ..• ..•. 213-32Cl-3022 
CO W'-I Ridge, Trembly Assocs., Inc. ••. 303-421-8900 
CT Woodbury, Power Factor & Assocs. ... 203-2IJ4.9S12 
FL Ft Lauderdale, Sunland Assoc. ....... 305-581-1303 
FL Largo. Sunland Assoc. ................ 813-536-2955 
FL . Winter SprIngs, Sun~ AssoCI!- ••• . • • 407-365-9533 
GA Norcroes, ElecIro Mech Sis. Engrg. Co. 

.........................•..•..•....... 404-447-6478 
IL Chicago, G. Mel. Cole Co. ., • . . . . . . . . . • 706-892-6040 
IA Cedar RapIds, Thomas L Dowell & Assoc. Inc. 

.,'..................................... 319-364-3680 
KS Overland, Thomas L Dowell & Assocs., Inc. 

.............•..•..•...•...........•..• 913-599-1100 
MD Glen Burnie, Faion loti Co. ........... 301-744-4611 
MA 8raintree, R. F. Duffy Assocs. ......... 617-846-3550 
1M Monson, R. F. Duffy AssoCI!- .......... 413-267-9884 
MA Whitinsville, Power Factor & AssoCI!- .• 506-234-8415 
MI Ypsilanti, Meta Tech Sis. Inc. ......... 313-485-0553 
MN St Pau~ Arkco Sis. .. .. .. ... .. .. .. .. . .. 612-7n-7454 
MN New UIrn, Arkco Sis. .... ;....... ....... 507-354-7588 
MO St louis, Thomas L Dowell & Assoc.. Inc. 

.................................. , ..... 314-849-4234 
NV laB Vegas, Trembly Assoc. Inc. . . ..... 702-739-9770 
NJ Cherry HiI~ L H. Walke Co. ........... 609-424-3788 
NJ Glassboro, L H. Wlllke Co. . .. .. .. .. . .. 809-883-0496 
NJ Newton. T & K Sis. ......... '.... ...... 201-579-7654 
NJ UpperMontclaire, T&KSIs. .......... 201-793-3112 

624 North American offtces.only. For worldwide reps & distributors, see Vol. W~ EEM 1991 



Manufacturers and Sales Offices Directory 
NM Albuquerque, .Trembly Assoc., Inc. .•.. 505-266-6616 
NY SmiIhtown, T & K Sis. .. .. .. . .. . .. .. ... 516-724-3456 
NY Canandaigua, Mamula SIs. •.• . •• •. .•.. 71~5560 
NY Memphis, Aero Sis. Co. ............... 315-635-1491 
NY Schnectady, MSI Tech Sis. ........... 518-346-7138 
NC RaleIgh, Electro Mech. SIs. Engrg. Co. 91IH9().93OQ 
OH Auroia, Meta Tech. SIs, Inc. ........... 216-562-8772 
OH Hillsboro, J. P. Woods & Assocs. ...... 513-393-9582 
OH Maineville, J. P. Woods & Assocs. ..... 513-677-8352 
PA Exton, Unear Sis. ..................... 215-524-6060 
PA Pittsburgh, Gonnley EIec. Co. ......... 412-795-6010 
TX Dallas, Weisier & Assoc., Inc. ......... 214-437-2386 
TX Houston, Welsler & Assoc., Inc. ....... 713-467-1847 
UT N. SaM Lake City, Trembly Assocs. •... 601-295-4703 
VA Ashland, Glasscock & Aseoc. ......... 604-796-2125 
WA Chattaroy, EIctm Mktg. Grp. .......... 508-238-6307 
WA Redmond, EIctm Mktg. Grp. ..•....... 206-862-0982 
WA Vancouver, EIcItn. Mktg. GIp. .•.....•. 206-254-4!i72 
PR Rio Piedras, Klarnco Elcltns. •.......•. 808-752-6225 

+ PRIMACELL-
High Energy Lilhium 8allelY 

FAX: 617-361-1835 
BATIERY ENGINEERING, INC, 1636 Hyde Park Ave., 

Hyde Pari<, MA 02136, Tel: 617-361-7555; FSC No.: 60289; 
Empl.: 50; SIs. Mgr: R Yetman ................ 001435 

Distributor 

•••• •••• BATTERY SPECIALTIES 
•••• 3530 Cadillac Avenue 

•••• Costa Mesa CA 92626 

FAX: 714-755-0889 
BATIERY SPECIALITiES, 3530 cactlilac Ave., Costa 

Mesa, CA 82626, Tel: 714-755-0686, 1-800-352-3706 (Toll 
free in CA); Empl.: 30; SIB. Mgr: Michael Meurer; DIs!. 
MgT: MiCha\!l Meurer ......................... " 001438 
......................................... 662, 668. 685. 766. 777, 794 

NH Amherst, DACrowIey & Assoc. .•..... 603-673-7050 
OK Tulsa, Cor!llIec~ Sis. Inc. ............. 918-622-7744 
NJ Lawrenceville, DVS Co. ............... 609-896-1112 
NJ W. CaIdweI~ Grimm Siegel & Assoc. .. 201-575-9300 
NY Syracu8e, Pi'lronics, Inc. .............. 315-455-7346 
NC Raleigh, EIectro-Mech Sis. Engrg. ..... 91IH9().93OQ 
OH Beechwood, Electronic Salesmasters Inc. 

................ , .... ,................. 216-831-9555 
OR 'Beaverton, Pacific Mktg. Specialist, ... 503-641-9373 
TX Irving, Corntech Sis. Inc. .............. 214-751-1181 
WA Redmond, Pacific Mktg. Specialists, '" 208-882-3144 

BEAU TECH, 98 Elm sireet, Portland, ME 04101, Tel: 207-
775-6139, TELEX: 950-027 Attn Beau, FAX: 207"775-
7710; EmpL: 6; SIs. MgT: Jean M. Wong, Credit Mgr.; Dist. 
MgT: Barbara Pike 

SEAVER LABS, P. O. Box 202, Kingston, MA 02384, Tel: 
617-585-5866; ErnpL: 5 

BEC INC.lCERTIFIED CALIBRATION LABS, 945 
Horsham Ad., Horsham, PA 19044, Tel: 800-523-3809, 
FAX: 215-675-0966,800-523-3808; Empl.: 13; SIs. MgT: 
Herb Miller 

Becl"nan Industrial 
AfMarc of fmerson (;/ectrte Co 

FAX: 714-447-2400 
BECKMAN INDUSTRIAL CORP., AfflUale of 

Emerson Electric Co.,4141 Palm Street, Fullerton, CA 
92635, Tel: 714-447-2300, TELEX: 7607569; EmpL: 1900; 
SIs. MgT: Ron Sullivan, Sis. & Mktg. V.P. 
.................................... A-1847,2016-2017 

LDcal Sales Offices & Reps 
AL. Huntsville, Elctm. SIs., Inc. ............ 205-533-1735 
AZ Scottsdale, ThomLukeSls ............ 602-941-1901 
CA Escondido, CUnI Bradley Sis. .......... 61!H43-0138 
CA Sante Ane, Jones & McGeoy SIs. ..... 714-547-6466 
CA Sante Clara, Criterion Sis. . . . . • . . . . . . .. 406-988-6300 

I CO LiltIe1on, Si~n Assocs. ............ 303-794-6381 
----------------- CT Cheshire, Datatrack Engrg., Inc. ....... 203-;171-1311 

BAXTER-INDUSTRIAL DIVISION, 27200 N. Tourney 
Ad., Valencia, CA 91355, Tel: 605-253-7466, FAX: 605-
253-7466;' EmpL: 50; SIB. Mgr: Dick Brown 

SA YLEY INSTRUMENT COMPANY, Box 357, 
Kenwood, CA 95452, Tel: 707-833-6014 

FL Ft Lauderdale, OXI, Inc. . .. .. .. .. .. .. .. 305-976-0120 
Fl Sl Pelersburgh, QX~ Inc. ............. 813-894-4556 
GA Norcross, EIctm SIs., Inc. ............. 404-448-6554 
Il Elk Grove Village, Carlson EIctm Sis. Co. 

. .. .. . .. . .. . . .. .. . .. .. .. . .. .. .. . . . .. ... 708-956-8240 
IN Indianapolis, Precision Elec. Camp. ... 317-842-3740 
IA Cedar Rapids, Carlson EIctms. ........ 319-378-1450 
KS Overlsncl Pari<, Electri-Rep, Inc. ....... 913-648-2168 

BAVSTA:r, Bay PaGkagiR§--.\ Convening co.. Inc, - -MD--eolumbia, Robert Elctrn. SI!!. ........ ,. 304-11954 
3575 Haven Ave, Menlo Pari<, CA 94025. Tel: 415-364-- MA Farmingham, Gallagher Assoc. ....... 508-826-2346 
3205, FAX: 415-383-6079; EmpL: 100; SIs. Mgr: James V. MI Brighton, AP. Assoc. .................. 313-229-6550 
Travis MN Minneapolis, Comstrand, Inc. .......... 612-788-9234 

SA YTRON, See MI A-Com Millimeter Products Inc. 

B C SYSTEMS, INC., 200 Terminal Road, Setauket, NY 
11790, Tel: 516-751-9370, FAX: 516-751-9378; Empl.: 50; 
Sis. Mgr: G. Blazek 

BEAD ELECTRONICS, Div. Bead Industries, Inc., 110 
Mountain Grove St, P.O. Box K, Dept 100, Bridgeport, CT 
06605-0571, Tel: 203-334-4124, FAX: 203-387-9957; 
E"1lI.: 175; SIs. Mgr: KeIth Lebo 

BEA ELECTRQ-OPTICS, INC., 640 Pearson, Ste. 200, 
Des Plainas, IL 60016, Tel: 708-296-1420. FAX: 708-298-
1423; SIs. MgT: George E Magerl; Dist. MgT: Vic Halkyn 

BEARING INSPECTION, 10041 Shoemaker Ave., Santa 
Fe Springs, CA 90670. Tel: 213-944-6251, FAX: 213-946-
9670; EmpL: 31 

BEAU PRODUCTS DIV., Vernltron Corp .. Box 10, 
Laconia, NH 03247, Tel: 603-524-5101, FAX: 603-524-
1627; FSC No.: 13150; Empl: 165; SIs. Mgr: Wayne 
Eshelman; Dist. Mgr: Larry Murphy ...... 1>1292-1294 

Loeal Sales Offices & Reps 
AL. Huntsville, Electr~ Sis. Engrg. . .. 205-880-0592 
AZ Phoenix, Sheller-Kahn....... .. ... .... 602-257-9015 
CA Anaheim, WesIrep .................... 714-527-2822 
CA Santa-C1ara, WesIrep ........... ;..... 408-968-8B33 
CO Englewood, Delltron .................. 303-741-2122 
GA Norcross, Electro-Mech SIs. Engrg. ... 404-447-8478 
IL Lisle, W-G Controls ........... ; . .. .... 312-963-5954 
MD Sykesville, DVS Co ..... : .. .. .... .. .... 301-781-4060 
MN MiM98POlis, PSI. ............... , .. ... 612-944-8545 
MO Sl Louis, KKB & Co ................. ; .314-847-2400 

MO Sl Louis, Electri-Rep ................. 314-993-4421 
NJ FaiIfieId, Tech. Applications & Mktg., Inc. . 

....................................... 201-575-4130 
NM Albuquerque, Reptronix, Ltd. .......... 505-292-1718 
NY FaiIpoII, LamTec Sis. Corp. ........... 71~77-1210 
NY Manlius, LamTec SIs. Corp. ........... 315-682-4760 
NC Cary, Electronic SIs., Inc. ....•......... 918-467-8486 
NC Charlotte, Electronic Sis. Inc. . . . . . . . . .. 704-543-8705 
OH Centerville, Omega Sis., Inc. .......... 513-434-5507 
OH Cleveland, Omega Sis., Inc. ........... 218-751-9600 
OR Portlsncl. Venture EIcIms., Inc. ........ 503-624-0617 
PA Trevose, Omega Sis. ................. 215-947-4135 
TX Austin, Norcom, Inc. .................. 512-451-2757 
TX Dallas, Norcom, Inc. . ................ ; 214-388-4888 
TX Houston, Norcorn, Inc. ................ 713-776-0392 
UT Midvale, Simpson Assoc. ............. 601-566-3891 
WA Bellevue, Ventura EIctrns., Inc. ..•..... 206-454-4594 
WI Milwaukee, Carlson EIctm Sis. Co. . . .. 414-476-2790 
Can Brarnptorn, Ont, Designtronics ........ 416-793-5155 
Can Pointe Claire, Que., Designtronics ..... 514-695-3124 
Can Richmond. ac., BIakewood Elcltn Sys., Inc. 

.. . . . .. .. . . .. .. .. .. .. .. . .. .. .. . . . .. . ... 604-273-9910 

BECKMAN INDUSTRIAL CORP, An Affiliate of 
Emerson Elec. co.. 3863 Rullin Road, San Diego, CA 
92123-1898, Tel: 619-495-3200, T8..EX: 249031, FAX: 
619-268-0172 

BECKMAN INSTRs., HEUPOT DIV, See Beckman 
InSlrs., Electro-Prods. Grp. 

BEEDE ELECTRICAL INSTRUMENT CO, INC., S. 
Main St, Penacook. NH 03303, Tel: 603-753-6382, FAX: 
603-753-6201; FSC No.: 06555; EmpL: 620; SIB. Mgr: Dan 
Russell; Dist. MgT: Brenda Beaudet 

BEIMO 

BEHLMAN 
FAX: 805-642-0790 

BEHLMAN ELECTRONICS,INc.. 2021 Sperry Ave.,No. 
18, Ventura, CA 93003, Tel: 805-842-0860; FSC No.: 
53836; SIB. MgT: Jerry Zechrnelater ..... 002118-2175 

Loeal Sales Officss & Reps 
CA Carson, Trilek Solutions, Inc. .•••.•..••. 21a-515-159O, 

FAX:213-515-7007 
CA San CerIos, WDI '" 415-591-6535,FAX:415-591-9160 
Fl Malboume, Reynolds & Assocs. ....... 407-25IHooo, 

FAX:407-242-8031 
Il Wheeling, Ed Joyner & Co. ............ 312-520-1200, 

. FAX:312-52().7927 
IN Fishers, R&D ........................ 317-84&-2026 
KS Lenexa, MIdIec Assocs. ..••••••.••.••.• 913-541-Q505, 

FAX:913-541-1729 
MN Eden Prai~e, I'nIfessIQnaI MkIg. SYcs. Inc. 

........... ~ ........ 612-934-5939,FAX:61l!-934-9433 
NH Nashua, InterseII •••. 603-88IHI5OO,FAX:6IXWi95-0050 
NY Fay8ttsv1l1e. Martin P. Andrews ......... 315-637-5291, 

FAX:315-637-9734 
NY Great Neck, InduSiron Assocs. ......... 516-497-2620, 

FAX:516-482-6698 
OH Cleveland, Technical Sis. Assocs. •••••• 216-491-0828, 

FAX:216-491-5811 
PA Doylestown, Tech. Instr. SIs. ........... 215-345-4110, 

FAX:215-345-4138 
TX Dallas, The Thorsen Co. S.W ........... 214-233-5744, 

FAX:214-702-0993 
WA Saattle, Detacom Assocs. .•.•..•.....•. 208-285-2525, 

FAX:208-265-0772 

FAX: 619-931-1212 
BEl MOTION SYSTEMS COMPANY, Corporate 

Off., 2111 Palomar Alrpart ~ Ste. 250, Carlsbad, CA 
92009, Tel: 618-931-1500, TWX: 91~5402; ErnpL: 20 
............................................. 1871-1881 

Local Sales Officss & Reps 
CA Garden Grove, BEl Motion Sys. Co. ... 714-534-5830 
CA San Rafael, BEl Motion Sys. Co. ...... 415-492-2640 
CO WestmIi1ster, BEl Motion Sys. Co. •..•• 303-426-1586 

--1'1. Clearwater, BEl MotIon....§ys. Co. ...... 81a-791-6043 
II. Rockford, BEl Motion Sys. Co. ........ 815-968-9528 
MA Needham Hgts., BEl Motion Sys. Co. .. 617-455-1414 
MA Norwel~ BEl Motion Sys. Co. .......... 617-878-9820 
MI Plymouth, BEl Motion Sys. Co. ........ 313-45H)359 
NJ Parsippany, BEl Motion Sys. Co. ...... 201-984-5600 
OH Cincinnati, BEl Motion Sys. Co. ....... 51 a-232-4545 
OR BeaI18rton, Thorson Co. tIN .......... 503-844-5900 
PA Lancaster, BEl Motion Sys. Co. ....... 717-299-6243 
TX CIebume, BEl Motion Sys. Co. ........ 817-556-2211 
WA Bellevue, Thorson Co. Northwest . . . . . 206-455-9160 
Can Willowdale, WIlier Engrg., Ltd. ......... 416-499-4421 

BEl -.,oTlON SYSTEMS COMPANY, Computer 
Products DiY, 1755 B La Coals Meadows Or, San 
Marcos, CA B2069, Tel: 619-471-2600, TWX: 910-333-
4534, FAX: 619-471-2675; SIs. MgT: Hank Robinson 
................................................... 1m 
Refer to BEl Motion Sys. Co., Corporate 011. Carlsbad, CA 
for sales 011. info. 

BEl MOTION SYSTEMS COMPANY, Dignal 
Products DiY., p.o. Box 3838, LiItIe Rock, AR 72203, 
Tel: 501-851-4000, TWX: 911).722-7384, FAX: 501-851-
5476;. SIs. MgT: Mike Jumper .................. B-1878 

ReIer to BEl Motion Sys. Co., CoIporele 011, Carlsbad, CA 
lor sales office InIormaIIon. 

BEl MOTION SYSTEMS COMPANY, Industrial 
Encoder Div., 7230 Hollister Ave., GoIaIa, CA 93117, 
Tel: 605-968-0782, TELEX: 888OB9, FAX: 805-968-3154; 
SIs. Mgr: Glenn Avolio ........................... 1878 

Refer to BEl Motion Sys. Co., Corporete 011., Carlsbad, CA 
for sales office information. 

BEl MOTION SYSTEMS COMPANY, nak Encoder 
DiY, 179 A Street, Needham Hgts., MA 02194, Tel: 617-
455-1414, FAX: 617-455-8514; SIs. MgT: Marvin Kansky 
............................................. 1178-1881 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 625 



SElMa 
ReIer Ie> eEl Mallon Systems eo.. Corporate 011., C8rIsbBd, 
CA for salas oIftce Info. . 

Bel MonON. SY.STEMS, COMPANY, KImco 
Magnetic801v~ 1sOV8IIeciIo8 de Oro. San Marooe, CA 
92069, Tel: 819-74+6871, 1WX: 910-322-1168, FAX: 819-
744-8815; SIs. Mgr~ MIke Lopez ••.•••.•••.•••• ' 801879 

ReIer Ie> eEl Mallon Systems eo.. Corporate 011., C8rIsbBd, 
CA for s81esolftce lido. 

Bel MOTION SYSTEMS COMPANY, Chatsworth 
EIICOder DIv~ Ii223 DeerIng Avenue, ChaIaworIh, CA 
91311, Tel: 818-34HI181, FAX: 818-882-4553; SIs. Mgr: 
Ken Rendler ................................. : ... 801871 

ReIer to BEl Motion Sys. eo.. Corporate OII.carlsbad, CA 
lor sales oIftce Information. 

BaoI:N WIRE AND CABLE COOPER INos.. See 
Cooper Industries/Belden 

bel BEl FUSE INC. 

fAX: 201-432-9542 
BEL FUSE, 198 Van Vorsl St., Jersey CIty, NJ07302. Tel: 

201"432-0483; E_: 225; SIs. Mgr: A. Sut1a; DIst. Mgr: 
Dennis AcIierman ••.•. A.1482, 1419-1&28, 2178-2181: 
. 801348, 1&·1355: 001829-1830 

t.ocaJ SaleS 0IfIce8 & Reps. 
CA· Irvine. Groll Assoc. ................... 714-837-9871 
FL MaItland, OJ. Ellis & Assoc.,InC. ....... 407-645-1101 

Fuss 
AI. HUntsville, Beacon Ek\cI. .. ; ..... ;..... 205-881-5031 
CA Irvine, Groll Assocs. ......... ,........ 714-837-11871 
CA Redwood CitY, Jari1es S. Heaton Co. .• 415-387-9000 
FL MaItland, Beacon Ek\cI. ............... 305-647-3498 
FL Boca Raton. Beacon EIec. ...... ..... .. 305-997-5740 
IL ChIcago, L TO ......................... 708-773-2900 
FL Clearwater, Beacon Elect. . . . • . • . . . • . . . 813-769-2378 
FL MeIloume, Beacon Ek\cI. ....... . . . . . . 305-724-8010 
GA AIIanta, Beacon Ek\cI. ................ 404-256-9640 
10. BoIse, NoR Schultz Co. ............... 208-3n-8886 
MN St PJIU~ Northport ~ ............. 812-457-8000 
IN Inc:IIan8poIis, InsuL Aepe., Inc. ......... 317-251-1994 
KS Leawood, oy.. Tronix .................. 913-339-8333 
MD Randallstown, Beacon North, Inc. ..... 703-478-2480 
NH Amherst, DavId A. Cowley Asacio. .•.•. 803-673-7050 
NY Rochester, Tri-Tech EIec. ............. 718-385-8500 
NJ New Brunswick. WInch SIs. Assocs. ... 2OHI13-1515 
NO RaleIgh, Beacon Elect. ................ 919-787-0330 
OH Cleveland, Arthur Baier Co. ........... 218-461-6161 
OR Beaverton. NoR SChultz Co. ........... 503-843-1844 
PA Ha\boIo, AQS ........................ 215-674-G582 
TN Knoxville, Insuf.Reps..lnc. ............ 815-691-7586 
VA SterlIng, Beacon North, Inc. ........... 703-478-2480 
WA BeU8IIUe, NoR SChultz Co. .•.•......•. 208-454-0300 
PR Halo Ray, Max Anderson eo.. Inc. •• . . . 809-751-2026 
Can ~ dnt, CanIronIcs, lid. ....... 418-297-886e 

DelayUnas 
AI. Hunstvllle, Beacon Ek\cI............... 205-881·5031 
I>iZ Scottsdale, SMS & Assoc. ............ 602-998-0831 
CA Irvine. GrlIh Assoc. .. .. .. .. .. .. .... .. . 714-637-9871 
00 Boulder, Front Range MkIg. •• • • • • •• • • • 303-443-4780 
FL Longwood. D-Aaaocs., Inc. .•....•....• 407-630-6978 
CA Redwood CitY, James S. Heaton Co... 415-387-9000 
ID BoIse, NoR Schultz Co. ............... 208-3n-6686 
L Chicago, L TO .... .. .. .. .... .. .. .. .. .. • 708-773-2900 
GA Atlanta, Beacon Ek\cI. ................ 404-256-9640 
KS Leawood, Dy-Tronix .................. 913-339-8333 
MD Randallstown, Beacon North, Inc. ..••. 703-478-2480 
MN S. Sl Pau~NoI1hport Engrg. .......... 812-457-6000 
IN Indianapolis, InsuL Reps., Inc. ......... 317-251-1994 
NH Amherst, DavId A. Cowley Assocs. .••• 803-673-7050 
NJ E. Bruilswlck, WInch Sis. Assoc. ...... 201-613-1515 
Me) Sl Louis, Dy-Tronix .................. : 314-291-47n 
OH CIeve/and, Arthur Baier Co. ........... 218-461-6161 
NY E.Rochesler, Trl-Tech EIec. .. ........ 718-385-8500 
OR Beaverton, N.R Schultz .. .. .. .. .. .. .. . sos:&43-1844 
PA Ha\sboi'o, AQS ....................... 215-674-3562 
NO RaleIgh, Beacon Ek\cI. ................ 919-787-0330 
TX AustIn, 0eIar & Menelaides ........... 512-453-0275 
TX DaHas, 0eIar & MeneIaIdes ........... 214-361-6876 
UT MIdvale, Front Range Mktg. ... . . . . . . . . 801-568-2500 
VA SterlIng, Beacon North, Inc. ...•.....•. 703-479-2480 
WA Bellevue, NoR Schultz Co. ...•......•. 208-454-0300 
TN Knoxville, InsuL Reps. .. .. .. .. .. .. .. .. • 615-6914586 -
PR Halo Ray, M. Anderson eo.. Inc. ....... 809-751-2020 
can ~OnI.,Cmmonics,Ltd. ....... 418-297-6888 

Manufacturers and· Sales ornces Directory 
1.ocaI~ 

FL Boca Raton, 0 & R ........... ;....... 0407-977-8751 
PA BriatoI, AIm EIc;tms. .......... ......... 215-785-3500 
can Scarborough, Ont, caraten EIc;tms.~... 418-495-n05 
AI. - HlJnllMIIe, COl ............ .... ...... .. 205-883-7501 
CA Anaheim, Deco .................... ; .. 71~ 
CA Cltyollndustry,ItaIEICIms. ..... ; ..... 818-988-8516 
CA EI Segundo. Fon:e EIcIms... ...... .. .. 213-772-1324 
CA HayWaR!,KeaElc;tms. ..... : .. : ....... 415-687-2900 
CA San DIego, Sigma EIc;tms. ............ ' 619-565-2000 
CA San Jolla, FOI\l8 EIcIms.- ....... .. ..... 408-943-1324 
CA Santa Clara, PyramId ................. 408-727-9810 
FL FI. I..auderdaIe, COl .;"............... 305-971-4950 

BELL INDS., J. W. Miller DIv~ 308 E. AIondra Blvd. PO 
Box 2859, Gardena, CA 90247-1058, Tel: 21s:li15-172O, 
FAX: 213-515-1962; FSC No.: 78493; EmpI.: 30 
........................................... A·11 .... 11. 

t.ocaJ SeIeB 0IfIce8 '" Reps 
I>iZ ~ FellyiSchoanclMt, Inc. ....... . 
CA C8mpbeII, Shur Sis. ..... ; ........ ; •••• 
NO RaleIgh, Co Tech SIs. Co. ............ ~ . 

_ 00 oan-, West, Inc. .................. .. 
FL CIearNaIer, HHP Aasocs., Inc. ....... .. 
FL Porr1lanO Bch., HHP Aaaocs., Inc. ••... 
FL WInter PaIk, HHP Aasocs., Inc. ........ 
IL Elk Grove Vl, Levy, Grams &'--

~ 
408-374-55n 
919-782-6100 
303-4n-6180 
813-797-4447 
305-971-5750 
407-7~ 

GA NQrorosss, COl ........ ...... .... .. .. • 404-441-3320 .. .. .. ... .. .. .. ...... .. .... .. ... .... .. • 708-272-6500 
MD CoIumbia,.OI< Elc\ms. ................ 3OHI95-1950 IN Carmel, Curran! EIctm. Mktg., Inc. ..... 317-644-1770 
Me) Sl Charles, FiMigan EIc;tms. .... ...... 314-848-8201 MD Sykesville,!lJC Eictm. SIs., Inc. ....... 301-795-7020 
MA Marlboro, Hardware Specialty......... 617-481-6822 MA Burllnglon, Conti-Younger ASsocs..Inc. 
MN New BrighIon, Cluis EICIms. .......... 612-631-2847 MD 
NH Hudson, BeUInds. .................... - 803-682-1133 Mi Woodbine, DJC EIcIm SIs. .•..• ; ..... . 

817-273-1582 
301-795-7020 
313-779-6383 
612-944-5850 
801-264-4755 
201-569-7600 
315-673-1009 
718-244-1100 

E. DeIroit, Jack M. Thorpe Co. ...... .. NY Bohemia, Key Campa ................ 518-557-7500 
NO RaleIgh, COl ............. ,............ 919-787-7311 = 
OR Beaverton, Comp. Reaources .•.••..•. 503-641-6488 NJ 

Eden PraIrie, Electro Mark, Inc. ....... . 
HaIIie8buIg, MIga. SIs. & Mktg. Svcs. .. 
Englewood, EpsteIn & Siebel Assoc. •• 

PA Cornwall HgIs., ReIance MerchancIsing NY 
................... .................... 215-638-Il200 NY Marcellus, J.G. Welch Salas ........ .. 

PA HIII'I'isbIJiog, CumberiRI EIc;tms. ...... 717-232-9715 OH 
TX Dallas, Fuses Inc...................... 214-341-6407 

Rochester, J.G. Welch Sales ••••••••.• 
Sl Mary's, 1bomas Shelby & eo.. Inc. 

VA FailS Church, COl ..................... 703-241:a227 
WA Kent. PyramId ........................ 208-872-5800 

BELL, FLOYD, INC., 697 Higgs. Ave., CoIuITtJus, OH 
43212, Tel: 614-294-4000, FAX: 614-291-C1823; FSC No.: 
58493; SIB. Mgt: Torn ShaIn ............. 001028-1029 

t.ocaJ Sales 0IfIce8 & Reps 
IL Mt. Prospect. Robert Adams SIs. Co. ., 312-297-6733 
MIl Columbia, Tyler GriIIin Co. ............ 301-995-1215 
PA Paoli, TylarGrillinCo. ............ , ... 215-647-1550, 

BELL, F. W., INC. 6120 Hanging Moss Ad., 0rI8nd0, FL 
32807, Tel: 407-678-6900, TWX: 81(HJ53..3115, FAX: 407-
677-5785; FSC No.: 18479; SIs. Mgr: Stephen L DakeI; 
DIst. Mgr: Stephen L DakeI .•....•..• 801882: 1)01130, 

1228-1228 

Local Sales 0IfIce8 & Reps 
AI. Adamsville, SoU1hrap ................. 205-674-3056 
I>iZ Tempe, Trembly Assoc. ..•.. . .. . . . . . . . 602-967-2058 
CA ArCadIa. Jim RobIns Assocs. ...... .• • • 818-574-0049 
CA' Milpitas, Maxim EIcIm Sis. . • . • . . • . • • • . 408-948-8001 
00 Wheal Ridge, Trembly Assoc. •........ 303-421-6900 
FL Winter Springs, Lighthouse MkIg. ..••. 407-368-0073 
IL Palatine, Golbeck Mllota Assoc. . . • . . . . 708-705-0802 
KS Lenexa. Dylec/South, Inc. ............ 913-688-0215 
KS WIchita, Dylec/South, Inc. ............ 318-263-7090 
ME BeIheI. Shain Assoc. .... ...... .. .. ... . 2OHI38-3200 
MIl Hampstead, TechnIcaIlnstr. Sis. ... ;.. 301·239-4452 
MA Bellmont, ShaIn Assocs. .............. 617-469-3598 
MA HIngham, ShaIn Assoc. ............... ' 617-740-2334 
MO, Maryland HgIs., DyleclSouIh Inc. ..... 314-739-0665 
NE Omaha, Dylec/South,Inc. ............ 402-3!l4-1222 
NV Las Vegas, Trembly Assoc. ........... 702-739-9770 
NH Nashua, ShaIn Assoc. ................ 803-881-4881 
NJ RIdgewood, Ballou, Inc. ............... 201-444-6990 
NM AI~ Trembly Assoc. ......... 505-268-8816 
NO RaleIgh, Eastern EIc;tms. .......... __ .. 919-878-7591 
PA Lansdale, TechnicallnsIr. SIs.......... 215-361-7850 
PA PiI1IIburgh, Technicallnstr. SIs. .. .. .... 412-787-5110 
TX carrollton, Seaton Corp. .............. 214-980-9880 
lIT Salt Lake CIty, Trembly Assoc. ........ 801-295-4703 
WA Bellevue, Scientific Dvcs.-NW .... ..... 208-747-5169 
WI MadIson, GoIbeck Milota Assoc. ...... 809-222-7037 

Local DiBIribulota 
I>iZ PhOenix, Jensen Tools & Alloys ...... 802-968-6241 
AI. Birmingham, AIgo & Co. .............. 205-787-1100 
ID BoIse, Radar EIec. Co. Inc. .•..•....... 208-338-2227 
cA MiIpHas, Maxim EIcIm SIs. ....... . . .. .408-948-8001 
MA N. Andov8r, Contact East ..•......•..• 508-682-2000 
CA Pomona,InspecIIon Technlgs. ........ 714-628-2600 
CA San Marooe, MiIcheIllnsIrs. ... ........ 619-744-2690 
OR Portland, Radar EIec. Co. ..•..••..•••. 503-232-3404 
GA Atlanta, P & R InsIrs. .. .. .. .. .. .. .. .. .. 404-391-9117 
IN Muncie, Wesco ....................... 317-284-6335 
L Mattoon, Electronic Lab & SIs. ........ 217-235-0548 
II.. Palatine, Golbeck Milota Assocs. • • • . . • 708-705-0802 
MD Baltimore, Davis Instrmn. ............. 301-358-3900 
MA HIngham, ShaIn Assocs. .............. 617-740-2334 
Mi UvonIa. EIecIio SIs. Assoc. ........... 313-421-7500 
NY Rochester, Transcat .................. 8CJO.828-1470 
NY Whitehouse, Power Electro SUpply.... 718-787-1447 
OH Chesterland, Electro SIs. AaIioc. ...... 218-729-0190 
OH Dayton. Electro Sis. Assoc. ........... 513-428-5551 
TX Dallas, SeatOn EIc;tms. ................ 214-980-9880 
PA Reading. Barbey EIc;tms. .............. 215-378-7451 
SC Charleston, Cameron Barkley Co. ..... 8030745-2837 
TN ChaIIanooga, Edwin Bohr EIcIms. ..... 615-en-6207 
PA PiIIaburgh, Electro SIs. Assoc. ........ 412-322-9000 
WA Seattle, Radar EIec. Co. ............ ;.. 208-282-2511 

OR Portland, Caruso Assoc. Inc. ........ .. 
TX FI. Worth, Chat WellS & Co. ......... .. 
WA Bellevue, caruso Assoc. Inc. ......... . 
EXP N.Y. Yonkers, Rotun. AgencIes, Inc. .. 
can Calgary, Alberta, cane Rap Group •.•• 
can MonIreal, Qua, Cana-Rep. Grp., Inc. ••• 
can Surrey, s.c. Cana Rap Group .......• 
can WllIowdaIe, Cane Rap Group ......... 

419-394-33n 
503-248-5439 
817-284-0281 
208-455-6811 
914-968-1016 
403-24s:.5148 
514-278-44n 
804-5119-6593 
418-250-6683 

BELLOFRAM CORPORATION. Stale Route 2, Box 305, 
Newell. WV 28050, Tat 304-367-1200, BOC).727-5846, 
FAX: 304-367-1212; Err1JL: 300; SIs. Mgr: David LewIs; 
Di8t. Mgr: DavId LewIs 

BELTING INDUSTRIES CO. INC., 20 BorIght Ava., 
Kenilworth, NJ 07033, Tel: 201-272-6591, TB.EX: 229854. 
FAX: 201-272-3825; EmpI.; 125; SIs. Mgr: Gene Hob8on 

BELMONT INSTRUMENT CORP., PInehurst PIt, 8. 
CookSt., BIllerica, MA 01821, Tel: 508-883-0212, FAX: 
508-883-0214 ........ _ .. .. .. .. .. • .. .. .. .. .. • .... 1)02178 

BEMCQ, 2255 Urion "'-. Simi VaHey, CA 93065. Tel: 805-
583-4970, FAX: 805-593-5033; EmpI.: 43; SIs. Mgr" Glenn 
Elliott 

BENCHMARa MICROElECTRONIcs, INC., 2611 
WfISI9OY8 101, C8rroIIIon, TX 75006, Tel: 214-407:0011, 
FAX: 214;""""-9845; Err1JL: 35; SIs. Mgt: John Landau 

BENDIX CONNECTOR OPERATIONS, See 
Amphenol, BendIx Connector Cps. 

BENDIX CORP, MOTOR COMPS. DIV. See Facet 
Entprs. 

BENDIX ELECTRIC POWER DIVISION, Alfied Signal 
Aerospace, 118 Hwy. 35, EaIonIown, NJ07724. Tel: 201-
542-2000, TELEX: 132-444, FAX: 201-389-n58; FSC No.: ' 
83298;Mulllple; EmpI.: 1,000; SIs. MiT: R Freeman 

BENJAMIN INTERNATIONAL, INC., 16 Newtown Plaza. 
Plainvlew, NY 11803, Tel: 518-753-0700, FAX: 518-753-
0839 

BENTLY NEVADA CORP. P.o. Box 157, Minden, NV 
89423, Tel: BOC).227-5514, 702-782-3811, TELEX: 354437, 
FAX: 702-782-8253: FSC No.: 1581105 

BERG, W. M.. INC. 499 Ocean Ave., East Rockaway, NY 
11518, ial: 518-599-5010. TB.EX: 9103506178, FAX: 
518-599-3274~ EmpI.: 150; SIs. Mgr: Marie RaiIz 

BEgaQUI5T 
II'/u'll !'nf;I/'IJ/([J//'f' (iJ//J/fs 

FAX: 612-835-4156 
BERGQUIST, 5300 Edhia 1nd'L, Minneapolis, MN 55435, 

-Tel: 1IflO-347-4572; FSC No.: 55285; EmpI.: 170; SIs. Mgt" 
Bob Savage; Dist. Mgt" Duane Dungey 
............... 801800-1801; Co1870-1873, 1""4-171& 

t.ocaJ SaleS 0IfIce8 '" Reps 
CA FosI8i' CitY, Bergquiat .. .. .. .. .. .. ... .. 415-572-9439 . 
CA Santa Ana, BergquIst Co. ............. 714-542-3383 

626 North American,offtcesonly. For worldwide reps & distributors, seeVoI.W. EEM 1991 



Manufacturers and Sales Offices Directory 
FL CIearwaIer, Tec~ .....•........•. 813-530-1619 
MI Minneapolis, Bergquist .. .. .. .. .. .. .. .. 612-635-2322 
MA Brookline, Harman Assocs. ........... 617-1!32-6687 
NY Lynbrook, P. SaltIer Assocs. ........•. 516-593-7680 
NY No. Syracuse, Leonard D. Allen ....... 315-456-7470 
OH Cleveland, Stall Co.................... 216-331-5100 
OR TIgaId, EIctm. Comp. SIs. ............. 503-245-2342 
TJ( lewisville, Bergquial .................. 21+317-1502 
WA Mercer Island, Ek:Im. Comp. Sis. ...... 206-232-9301 

Local Distrfbutots 
AL Hunl8vllle, ~ Dist., Inc. ...... 205-663-7501 
CA Fountain Valley, Components Canter 

CA HawIhoma, ElecIrosonIc ............ .. 
CA MIn. View, Energy Sis. .............. .. 
CA San DIego, Southland Fasteners ..... . 
CO Aurora, JET Elclms. ................ .. 
FL Ft Lauderdale, Components DIst Inc. 

GA Norcroas, Components DIst Inc. ..... . 
L Chicago, NEP Elclms. .............. .. 
MA Brookline, Hannan Sis. .............. .. 
NO Raleigh, Components DIst Inc. ...... .. 
TX Dallas, Components DIst Inc. ........ . 
WA Redwood, Murphy EIcIms. .......... .. 

213-582-0667 
213-970-0997 
415-~ 
619-576-6630 
303-364-1000 

305-973-6915 
404-441-3320 
312-625-6400 
617-232-6687 
919-834-9465 
214-694-0373 
206-681-1234 

BERKELEY NUCLEONICS CORP., 1121 RegattaSq., 
Richmond, CA 94604, Tal: 510-234-1100, TELEX: 677-
1167, FAX: 510-236-3105; Empl: 30; SIs. Mgr: E.J. Buchs 
................................................. D·I229 

For irTVnediala assISIance please cantact: Tete-_ 
Department (510-234-1100) All sis. engrg. svcs. in U.S. & 
Canada are provided by our factory-direct sis. & 
appUcations alaff. 

BERTSCH U.S. 

FAX: 619-727-4436 
BERTSCH U.s.. 2142F Industrial Ct, Vista, CA 92063, Tal: 

619-727-7420; FSC No.: 619-727-4436; ~: 25; SIs. 
Mgr: B. Unko ............................ 801248-1247 

BEST POWER TECHNOLOGY, INC, P.O. Box 260, 
Necedah, WI 54646, Tel: 606-565-7200, 600-3S6-5794, 
TELEX: 701934, FAX: 606-565-2221; Ernpl: 6006; SIs. 
Mg': Donald Soe .............................. 002177 

Local Sales OffIces & Reps 
WI Necedah, Beat Power Technlg. Inc. ... 600-356-5794 

BEST TECHNOLOGY INC., 400 Boren Ave. North, 
Seattle, WA 98109, Tal: 206-382-1300, FAX: 206-362-
0186; Empl: 8 .................................. a·l833 

Local Sales Offices & Reps 
CA Mountain View, Streube Assocs. .•.... 415-969-6060 
CO Westminster, Slreube Assocs. ........ 303-426-OB9O 

BESWICK:COOPER UK L TO., Alert Works, Frome, 
United Kingdom BAll lPP, Tel: (0373) 64311, TELEX: 
449196 G, FAX: (0373) 73175 

BETA AUTOMATION, INC. 3541 Old Conejo Ad., 
Newbury Park, CA 91320, Tal: 805-499-5785, FAX: 805-
499-9071 ; Empl: 8; SIs. Mgr: Jarnea Valentino 

BERKa.EY PROCESS CONTROL, INC. 5327-K 
Jacuzzi St, Richmond, CA 94B04, Tal: 415-526-3333, FAX: BETA REVIEW, INC., PO Box 3B, Millwood, VA 22646, Tal: 
415-525-1894; EmpI.:33; SIs.Mgr:KenShane; Dist.Mgr: 703-637-1436, FAX: 703-637-3063; Empl: 2; SIs. Mgr: 
Ken Shane Norman M. Fine 

BERKSHIRE TRANSFORMER CORP. Route 341, P.O. 
Box 129, Kent, CT 06757, Tel: 203-927-3541, FAX: 203-
927-4583; FSC No.: 89870;~: 105; SIs. Mgr: Janis R. 
Donovan 

BERK-TEK INC., 132 While Oak Road, New Holland, PA 
17557-9722, Tal: 717-354-6200, FAX: 717-354-7944; FSC 
No.: 19449; Empl.: 350; SIs. Mgr: Brad Hubinek. Jerry 
Petty, Nail Sis. Mgrs.; Dist. Mg,: Allan Schoonover, MkIg. 
Mgr. 

BERMAR CORP. P.O. Box 12844, Research Triangle Park, 
NO 27709, Tel: 919-499-4316; SIs. Mgr: M. Conland 

FAX: 516-935-1766 
BERTAN ASSocs., 121 New South Ad., Hicksville, NY 

11801, Tal: 516-433-3110, TWX: 510-221-2144; FSC No.: 
6130; Empl: 140; SIs. Mgr: Jim Donley •.. 001631-1636 

Local Sales Offices & Reps 
AL Huntsville, Currie, Peek, Frazier ....... 205-536-1506 
AZ. Phoenix, Thor Engrg. ................. 602-437-1463 
CA Encino, King-Way Assoc. ............. 816-786-4124 
CA Los Alios, cain-White & Co. .......... 415-948-6533 
CO Boulder, H. Bass Assocs. ............. 303-530-7509 
CT Farmington, Ray Penon & Co. Inc. .... 203-673-4825 
GA Norcross, Currie, Peek, Frazier ... : . . .. 404-449-7662 
IL Arlington Hgts., Coombe Assocs. .... " 312-439-9810 
KS Lenexa, Midlec Assoc. ... .. .. • .. .. .. .. 913-54HI505 
MD Randallstown, Beacon North .......... 703-591-1300 
MA Needham, Ray Perron & Co., Inc. ..... 617-449-6162 
Mi DetroIt, G8O\I'Onlx, Inc. ................ 313-559-2440 
MN MInneapolis, Eleclronic Inslrs. ......... 612-374-5628 
MO St louis, Midlec Assoc. ............... 314-275-8686 
NM Albuquerque, Thorson/Oeser! Stales Co. 

.. . .. .. .. . . . . .. .. .. .. .. • .. . . . .. .. .. .. .. 505-293-8555 
NY Elmont, Crane & Egert Corp. .......... 516-872-0800 
NY Hlckavtlle, Bertan Assocs., Inc. ........ 516'433-3110 
NY Uverpoo~ Northam Tech. Sis. Co... .. . 315-451-1091 
OH Cleveland, Geotroni .................. 216-659-6100 
PA Audubon, Holmes Assocs. ............ 215-666-0636 
TX Oallas, Automated Motion Control .... 214-340-4192 
UT BountiM H. Bass Assoc. ............. 801-295-7100 
VA Fairfax, Beacon North ................ 703-591-1300 
WA Bellevue, cain-Whlte & Co., Inc. . . . . . • . 206-462-2118 
WI Milweukee, Coombe Assocs........... 414-351-6123 
Can Downsvlew, On!., Rayonics Sci. Inc. .. 416-736-1600 

FAX: 508-842-0748 
BETATHERM CORP., 910 Tuqlike Ad. (Ale. 9), 

Shrewsbury, MA 01545, Tel: 506-842-0516; Empl: 80 
....................... ,.......... ..... .... 801834-1837 

BEY ELECTRIC, INC., 362 Main St, Box 548, UncoIn 
Park, NJ 07035, Tel: 201-694-5000, FAX: 201-894-7975; 

~SlI,J.fgr: Fred DeMeuro, Gel!. M!J.-..-~.~~~ 

BG ELECTRONICS, EPC Corp., 519 Sou.th 5th 
Avenue, MI. Vernon, NY llJ55().443O, Tel: 914-664-5591, 
FAX: 914-664-4729; FSC No.: 33791; Empl: 6; SIs. Mgr: 
Don Edwards .................................. 001081 

B·G INSTRUMENTS, INC., P.O. Box 1867, Vashon, WA 
98070, Tel: 206-567-5000, FAX: 206-567-5010; SIs. Mgr" 
John Baum . .. .. . . . .. . .. .. . .. .. . .. . .. . .. .. ...... 001081 

Local Sales OffIces & Reps 
WA Spokane, B-G Inslrs., Inc. .......... .-..509-236-4757 

B. G. LABORATORIES, INC. 75 Travis Ave., Binghamton, 
NY 13904, Tel: 607-722-2376, FAX: 607-722-4204; FSC 
No.: 26522; Empl: 150 

]£ BH Electronics 

FAX: 612-894-9380 
BH ELECTRONICS, INC, 12219 Wood Lk. Dr. 

Burnsville, MN 55337, Tel: 612-894-9590; FSC No.: 08450; 
Empl: 300; SIs. Mgr: Fred LaMarche 
....... ....................... A·II70-1171,2184-2185 

Local Sales OffIces & Reps 
AZ. Fountain Hills, Halbar Assocs. ........ 802-637-2484 
CA San Mateo, HaIbar North, Inc. ......... 415-349-4700 
CA Van Nuys, Halbar Assocs. ............ 818-906-3941 
CO Denver, Eleciro Comp. Sys. ........... 303-762-9576 
NJ MonMIIe, PAF Assocs. ............... 201-335-0680 
MA Norwood, Torn Maguire Assocs. ...... 617-551-0500 
MI DetroIt, l E. Hampton & Assocs........ 313-344-6860 

BIRDE 
MI St Joseph, l E. Hampton & Assocs. ... 616-983-0862 
MN Osseo, GaIIney Sis. Co................ 612-425-5484 
NO Raleigh, Tingen Tech. Sis. ............ 919-670-6670 
OH Worthington, R J Mktg. ............... 614-886-7636 
NY SmIthtown, PAF Assocs. .............. 516-360-0940 
PA Weal CheaIar, TCA Assocs. . • . . . . . . . . . 215-692-6853 
TX Dallas, Precision SIs. ................. 2i4-701-9031 
WA Redmond, Haller PNW, Inc. .......... 206-862-0990 
WI Theinsville, TFL Assoc. ............... 414-242-6800 
Can Toronto, StrategIc EIcIms. ............ 416-602-0855 

BlBCO, INC. 258 Territorial, Benton Harbor, MI 49022, Tet 
616-925-8445, BOo-851-5701, FAX: 616-925-3081; Empl: 
150; SIs. Mgr: Carol McMellen 

Blec-VERO ELECTRONICS, INC. 1000 Sherman Ave, 
Hamden, CT 06514, Tal: 203-286-8001, TWX: 510-227-
8690, FAX: 203-287-00&2; EmpI.: 50; SIs. Mgr: John 
Bruno 

Local Sales OffIces & Reps 
AL Hunl8vllle, ACM, Inc. .................. 205-881-5493 
CA Sunnyvale, Logan Sis. ................ 408-732-6020 
CA Walnut, Cook En1prs., Inc. ............. 714-594-0091 
CO Lmlelon, SImpson Assocs. ............ 303-794-6381 
FL Coral SprIngs, CBC EIcIms. ........... 305-755-1111 
GA Duluth, A C M, Inc. ................ .... 404-447-5499 
II.. Hollman Estates, P.-k Tech. Sis. .. 706-519-0667 
IN indianapolis, Molvfield MkIg. .......... 317-546-6969 
KS Overlend Park, Marklne Technologiee 

......................................... 
MD Lutherville, J. A Dougherty Sis. ...... . 
MA PlaInville, Entprs. Tech. ............. .. 
Mi Brighton, Ek:Im. Souroes, Inc. ........ . 
MN Chanhassen, Jen-Ray Sys. .......... . 
NY Centerport, BIg Apple Reps. ......... .. 
NM Albuquerque, BSE, Inc. .............. . 
NY Rochester, Apex Assocs. ........... .. 
NO Greensboro, Magaro Assocs. ....... .. 
OH Cleveland, KT /Depco ............... .. 
OH Columbus, KT /Depco .............. .. 
OR Beaverton, Luscombe .............. .. 
PA Holicong, John Bell Assocs. ........ .. 
PA Pittsburgh, KT /Depco .............. .. 
TX Houston, Mlcrolog .................. .. 
TX Richardson, Microlog ............... .. 
WI MadIson, Panatek Tech. Sis. ......... . 

913-681-6880 
301-321-7B90 
617-695-4700 
313-227-3598 
612-934-9807 
516-261-3012 
505-293-2582 
716-254-8050 
919-294-4763 
216-442-6200 
614-262-9159 
S03-636-6684 
215-794-7075 
412-367-1011 
713-956-0837 
214-644-2945 
609-831-3103 

BICRON ELECTRONICS, 50 Barlow Str-. Canaan, CT 
0B018, Tel: 203-824-5125, FAX: 20:3-624..1137; FSC No.: 
10617;~: 120; SIs. Mgr: Frank PIerzga 
...... ............•.... .... A·2186-2187; 801815, 1883 

Local Sales OffIces & Reps 
AL Madison, Southern Elec. Rep. ......... 205-461-6925 
CA San Clemente, ATA Assocs. .......... 714-496-7180 
CO Denver, Omega, lid. .................. 303-762-1921 
MN Minneapolis, PSI ...................... 612-944-8545 
NY ~~:-:~-.; ... 716-248"8251 
NO JarneaIOwn, HorneIsrilIth. Inc. ......•.• 919-883-3999 
PA MecIa, HornersmiIh Co. .. "........... 215-543-2434 
PA PiIIllburgh, S.KA. Co. ................. 203-582-5697 
UT SaIl Lake CIty, Omega, lid. ........... 303-762-1921 
VA Arlington, HornerIImiIh ................ 215-543-2434 
VA Salem, HornersnVth, Inc. .............. 703-387-1600 
WI Milwaukee, KMA Sis. Co. ............. 414-259-1771 

BlDOLE INSTRUMENTS, 510 Township Une Ad., Blue 
BeI~ PA 19422, Tel: 215-646-9200, TELEX: 8B5 1045 
JGBCO, FAX: 215-643-2670;~: 285 

BIKOR, Microsemi Corporation, 1504 w. 228111 St, 
Torrance, CA 90501, Tal: 213-539-6320, FAX: 213-539-
0296; FSC No.: 58996; Empl: 70; SIs. Mgr: James Rorke 

BlNDICA TOR, P.D. Box 61009, 1915 Dove St, Port Ht.roo, 
MI 48061-0009, Tal: 313-987-2700, 1WX: 610-231-5261 
BlNDlCATOR P THY, FAX: 313-987-4476; Empl: 60; SIs. 
Mgr: Rick Secord; DIBt. Mgr: Rick Secord 

BIOMATION INSTRUMENTS, 335 Perth St, PO Box 156, 
Almonte K0A1AO, Tel: 613-256-2621, FAX: 613-256-4707; 
FSC No.: 0AG953; ~: 3; SIs. Mgr: ~ Guest 

BIOMATION, 19050 Prunerldge Ave., Cupertino, CA 95014-
0718, Tal: 408-966-6800, FAX: 406-986-1847; SIs. Mgr: 
M8rk Zarnoyski 

BIOSOFT, p.o. Box 1093B, Ferguson, MO 63135, Tal: 314-
524-8029, FAX: 314-525-6129 

BIRD ELECTRONIC CORP. 30303 Aurora Ad., 
Cleveland, OH 44139-2794, Tal: 216-24&-1200, TELEX: 
706898 Bird EIec. 00, FAX: 21&-246-5426; FSC No.: 
70998; Ernpl: 267; SIs. Mgr: W. F: KaII; Dist. Mgt: Greg 

.,Johns 

,EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 627 



BIRTCH 

BIRTCliER CORP. See EG & G Birtcher 

Manufacturers and Sales Offices Directory 
PA west Chester, Alt-Tech MkIg. .......... 215-344-0134 
TX Plano, Richmar EIec. Corp. .... ~ . . . . . .. . 214-424-8388 

Can· Scarborough, Ont, Carsten Elctms. ... 416-495-9999 
Can St Laurent, Quebec, CarstenEIcIms. 

BISHOP ELECTRONICS CORP. 3729 San Gabriel River WA Redmond, EcUpse MkIg. Grp.. ..•. .. .. 2()&:8~6991 
Pkwy., plco Rivera, CA 90680, Tel: 213-695-0446, 213-. WI Butler, Richmar EIec. Corp. . ........... 414-781-1730 

••••••••••••••••••••••••••••••••• <0 • • • • 514-334-8321 
Can Surry, British Columbia, Memco , . . . . . . 804-590-1553 

692-9391, FAX: 213-692-4008 Can Merkham, Onto Avotronlcs; LTD ....... 416-475-2024 
NY VIctor, Net Sis. ..........•......•...... 716-924-1844 

BISHOP GRAPHICS, INC. 5210 lewis Ad., Agoura, CA 
91304, Tel: 818-991-2800. TELEX: 66-2400 BISHOP 
WKVG, FAX: 818-889-'3744; EmpI.: 140; SIs. Mgt: Robert 
Reiss 

BIT 3 COMPllTER CORPORATION, 8120 PemAVenue 
S. Minneapolis, MN 55431-1~3, Tel: 61:NIB1-6955; FAX: 
61:NIB1-9674; FSC No.: 7Y590; SIs. Mgt: Merle Lannon 

Riv", 
FAX: 714-951-3974 

. BIVAR, INC., 4 Thomas, Irvine, CA 92718, Tel: 714-951-
8808, TELEX: 652346; FSC No.: 32559; .Empl: 20; SIs. 
Mgt: Thomas Silber; .Dist. Mgt. Thomas Silber 
•.................................•...•...... , ..• C·l015 

Local Sales OffIces & Reps 

Local DiBtrlbutors 
Al Huntsville, Century Fasteners .. . . . .. . . 205-883-5344 
AZ Phoenix, Aerc>-Space SW. . . . .. . •. . .. •. 602-582-2779 
AZ PhoenIx, EKO Sales ............•.••.. 602-437-4646 
AZ Tucson, PSN DIstbn., Inc. ..........•.. 602-623-9900 
AR UtIle Rock, Carlton Bates Co. ......••. 501-562-9100 
CA C~ Jacon Fasteners. . .. . .... 818-700-2901 
CA Fountain Valley, Components CIr. . . . . . 714-979-0433 
CA Fremont, AIaIec ., ..••.•••••.•••.. " .,. 415-657-7701 
CA Fremont. VoclTal Sis. ........•........ 415-651-6420 
CA Manha\1an Beach, Prime Electro Prods. 

· . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213-379-3642 
CA Milpitas, MS Inserts .•.. . . . . . . . . . . . . . .. 408-94H565 
CA Mission Hills, Coast Air Inc. .;......... 818-898-2286 
CA Mission Viejo, Opto Plus, Inc. ......... 714-38<H1654 

~ =~~=EE'::;.D~:':'~i.id' 818-574-1020. 

....................................... 816-962-6100 
CA Oxnard, R. C. Dudek ., . • • . . . . • • . • • . . . • 605-986-4882 
CA San Diego, Sigma Elctms. ............ 619-565-2000 
CA San Diego, Western Fasteners ......... 619-292-5115 
CA Santa Ane, BDS Elctms. .............. 714-662-105P 
CA Santa Clare, Components Ctr. ........ 408-988-3751 
CA Santa Fe SprIngs, F T RFasteners .... 714-957-0202, 

BIW CABLE SYSTEMS, INC. 22 Joseph E. Warner Blvd., 
N. Dighton, MA 02764, Tel: 508-822-6600, TELEX: 84-
0604, FAX,508-822-1944; EmpL: 230; SIs. MgT: S. Adams 

BKL, 42f Feheley Dr. King of Prussie, PA 19406, Tel: 215-
2IT-2910, FAX: 215-2IT-2956; ErnpL: 34 

BLACKHAWK NETWORKS CORP., 14 N. Parker Dr~ 
P.O. Box 919, Janesville, WI 53545, Tel: 608-752-8701, 
FAX: 608-752-9701; FSC No.: 12724; E~: 10; SIs.Mgt: 
D.Adee 

BLACKHOLE TECHNOLOGY, 225 East ~ Winchester, 
MA 01890. Tel: 617-721-7690, FAX: 617-721-7260; ErnpL: 
5; SIs. Mgr: John W. McDonough, Jr. 

BLATEK, 
INC. 

FAX: 814-231':'2087 
AZ PhoenIx, Jarko Assocs. ••...•••...••.. 
AZ Tempe, Jarko Assocs. ••....••....••.• 
CA San Diego, Cook EnIprs. ............. . 
CA Solana Beach, Cook EnIprs. ......... . 

602-243-4387 CA 
602-243-4387 CA 
619-753-7272 CO 
619-753-7272. CO 

Sunnyvale, R. C. Dudek .............. . 
Torrance, MS Inserts ................ . 
LiIIIekln, Indelco .....•................ 
WheaIridge, Colorado EIctm Hdwr. . .. 

213-946-6464 
408-734-3830 
213-539-1530 
303-795-3431 
303-431-4334 
203-6IT-2723 
203-265-9900 
407-880-47n 
407-272-3100 
813-544-3636 
407-6IT-9191 

BLA TEK, INC., 2820 E. College Ave.. 51e. F, Stata CQIIege, 
. PA 16801, Tel: 814-231-2085,814-231-2086; E""L: 20 
.............................................. : ..... B·l885 

CO Englewood, Del.ron Co. ..• ; ......•.•• 303-741-2122 CT Milford, Plastic & Metal Comps. Co. .. . BLH B..ECTRONIcs, INC., 75 Shawmut Road, Canton, 
MA 02021-9111, Tel: 617-821-2000, TELEX: 172118, FAX: 
617-828-1451; FSC No.: 03089; E""I.: 170; sis. Mgt: 

FL Indian Harbour Beh., Post MkIg. ...... . 407-ITH)994 CT Wallingford. Midstate Elctms. ........ . 
FL Indian Harbour Beach, Symco, Inc .... . 407-7n-0994 FL Apopka. Tropic Fasteners ............ . 
GA Nororoas, Twentieth Century MkIg. ... . 404-44&-1999 FL Dalray Beach, Fastbo. Corp .......•... Kristin Scharf IL Downers Grove, Richmar EIec. Corp. 

IN 
IA 
MN 
MA 
NC 
OH 
NY 
OR 

Indianapolis, Rlchmar EIec. Corp. ..•.. 
Iowa City, Rlchmar Elctrns. .......... . 
Minneapolis, Holmgren Assocs. .•.....• 
Norwood, The Macinnis Co. •.•.•..•.. 
Raleigh, 20th Century MkIg. lroc. • ..... 
Cleveland, Marlow Assocs. .•••.••.•.. 
GIan Cove, Dyno Rep, Inc. .••••.•.••.• 
Beaverton, EcUpse MkIg. Grp. •........ 

BlueM 

708-~118 
317-5IT-9950 
319-354-9894 
612-574-9983 
617-782-9090 
919-790-8383 
218-831-8232 
518-678-1598 
503-642-1661 

Big Savings with Used 

Environmental 
Test Chambers 
Sales • Rentals 

Meehaniea~ (02, & LN2 
SyslemsAvailable 

Specialists in recDnditiDneti cbamhers ffom: 
Blue M, Delta Design, Ranseo, 

Tenney, & Thermolron 

For Product Information & Ordering, 
Call RAG Electronics ••• 

ft 800·132·3451 
818·998·6500 

~ 
RAG Electronics, Inc. 

21418 Parthenia St., Canoga Park,CA 91304 

FL 
FL 
GA 

Largo, EIctm Precepts of FL ........ . 
Winter Park, Servtronics .•...••.•..•.. 
Norcross, Atlanta Hardware Specialty 
· . . . • . . • . • . . . • . . . • . . • . . . . . • . • • . . . . . . • . . 404-449-3000 

GA Peachtree City, EngIneeredComps. ... 404-487-7600 
U. Chicago, EMF ........................ 312-889-8323' 
U. Downers Grove, S.W. Anderson Co .... 708-964-2600 
U. Elmhurst, Miltex SIs. .................. 708-941-7100 
IL Usle, Comps. Inc. ., .•..•.. ,........... 312-852-7707 
IN carme~ Mex EIctms. ................. 317-948-1323 
IN Indianapo'ls, MAR Elctms. ............ 317-633-8899 
MO Beltsville, Pelricko Sis. ................ 301-837-4960 

. MO Gaithersburg. Capital Fasteners ...... 301-948-8310 

BULEY ELECTRIC CO., 2545 W. Grandview Blvd., Erie, 
PA 16506, Tel: 814-838-3571, FAX: 814-833-2712; FSC 
No.: 71034;3098; Empl.: 135 .............. A·1308·1317 

Local SeIesOfficas & Reps 
Al Huntsville, R.W. Milscher Co., Inc. .... . 
AZ Tempe, Cain Technology Inc. ........ . 
CA Orange, Cain Technology, Inc. ....... . 
CA Santa Clare, Synelect MkIg. Co. ' ...... . 
CA Van Nuys, Cain Technology, Inc. ...... . 
CT Plainfield, R. W. Milscher Co., Inc. ..•.. 
FL Tequesta, R.W. M~ eo.; Inc. ..... 
GA Lawrenceville, R. W. Milscher Co., lroc. 

205-464-0745 
602-966-4322 
714-997-7311 
408-244-9900 
818-904-9392 
203-564-1691 
407-575-4485 

. . . . . . . . . . . . • . . . . . . . .. . . . . . . . . . . . . . . . .. 404-923-3239 
MA Ashland, Quality Comps. .. . .... . .. .. .. 508-861-6504 
MA Billerica, MS Inserts. . . . . . . . . . .. . . . . . .. 508-67P.5600 
MA Marlborough, HardWare Spec. Co. ..•. 508-481-6622 IL 
MA Wal1h&m, Electronic Fasteners ........ 617-890-IT80 MD 

Chicago, Tech. SsIeS, Inc. ...••..•..... 312-237-7210 
Laurel, R. W. M~ Co. Inc. .....•.. 301-498-6090 

MA Winchester. Webb DlsIbn. ............ 617-729-5800 MA Needham, Sturgeon Tech. Sis. ........ 617-444-6603 
Collingswood, R. W. M~ Co., Inc. MI Uvonia, Tri-West Prods. ............•. 313-422-7900 NJ 

MN Bloomington, Aero-Space Computor Supp. . . . . . . . . . . . . . . . . . • . . •• . . . . . . . . • . . . .. . .. 609-858-6440 
....................................... 612-884-4725 i'H Albuquerque, C. T. c.rtJerg & Assocs., Inc. 

~~ =';::i~:h=nCo .. ; ... :~:=-~~: NY B1.;gh~~·R:W:M~~·~·:: ~~~ 
MN New Brighton, Chris EIctms.':::::::::: 612-831:2647 NY Clarence, R. W. M~ Co., Inc. ..... 718-759-2350 
MO St Louis, Electro-Mechco Co. ......... 314-993-4083 NY Hauppauge, Aurora-Schmitt Assocs. •. 516-434-1313 
NH Amherst, Main Source Elctms. ........ 603-863-8996 NY Pittsford, R. W. Milscher·Co., Inc. ...... 716-566-4012 
NJ So. Hackensack, Fastbo. Corp. ....... 201-440-9100 NY Rochester, R. W. Milscher Co., Inc. .... 716-227-0839 
NY Bohemia, Key Comps. ................ 516-567-7500 NC Davidson, R.W. M~er Co., Inc. ..... 704-898-7434 
NY Buffalo, SummH DIsIs. ................ 716-867-2800 NC Raleigh. R. W. Milscher Co., Inc. ....... 919-648-0941 
NY Elmhurst, Century Fasteners.......... 718-446-5000 OH Alpha, Poliquin & Co., I.nc. ............. 513-428-8055 
NY Ho~ille, Tower Fastener Co. ., ..•... 516-289-8800 OR Portland, Temper Tech. MkIg. .......•• 503-292-8201 
NY Lorig Island City, Hardware Specislty Co. TN Johnson City, R. W. Milscher Co. Inc. 

....................................... 718-361-8383 
NY Mt Vernon, All American .. . . • . . . . . . . .. 914-699-2224 
NY Rochester, Masllne EIctms. ......... ,. 716-548-5373 
NC Raleigh. Century EIctm Comps. . .. . . .. 919-782-2116 
NC Raleigh, Century Fasteners........... 919-787-1800 
OH Clriclnnall, Hughes-Peters............ 513-351-2000 
OH Columbus, Hughes-Peters ............ 614-294-5351 
OH Englewood, ADS .••.•.•....•......... 513-836-8636 
OH Solon, Repco ......................... 216-248-8900 
OR Beaverton, Component Resources .. . . 503-641-6486 
OR Beaverton, Murphy EIctms. ........... 503-642-2001 
PA Huntingdon Valley, Plastic & Metal Prods. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 215-322-2000 
PA Norristown, Century Elctms. .......... 215-831-5400 
SC West Columbia, Century Fasteners ... 803-791-1800 
TN Nashville, T/'bCO Prods. .............. '. 615-255-1234 
TX Dallas, Global Fasteners .....•.. '.' . . . . 214-340-6058 
TX Hous!On. Rainbow Fasteners Co. ..... 713-957-0500 
TX Richardson, RSC EIctms. ............. 214-844-3444 
WA Redmond, Murphy Eictms. ............ 208-881-1234 
WA Saattle, Component Resources ..... '. . 206-454-8666 
WA SaattIe, Redar EIec. Co. Inc. ..... ... . .. 208-282-2511 
EXP CAlBakersIIeId, Gray-WealherheadEquip. 

.................................... ; .... ·805-397-4281 
Can Mississauge, Ont.. Gould Fasteners... 418-677-8253 
Can Ontario, Rush EIctms. Lid. ... ... . .•...• 418-6IT-7260 
Can RichmondHiII,Ont,lrwinlndL ... c •••• 416-889-8100 

......................•................ 615-929-7258 
TX Dallas, Electra Reps, Inc. . . . . . . . . . . . . .. 214-248-3852 
VA Richmond, R. W. M~ Co., Inc. .... 804-320-7350 
EXP CT, Stamford, Dage Corp. ............. 203-324-3123 

BLUE M, A UNIT OF GENERAL SIGNAl., 2218 W. 
1381h St, Blue Island, L 60406, Tel: 708-385-9000, FAX: 
708-331-2515; EmpL: 300; SIs. Mgt" Gary Carlin 

BMW, INC.lAnAS TACK CORP. 17 Willow St, Lym, 
MA 01903, Tel: 617-593-0200, FAX: 617-592-0964; EmpI.: 
25; SIs. Mgt: William J. Valles; DiBt. Mgt: Richard Pelletier 

H: ... ·"n·~ 

""I'd" 
"'W4-,*' 

FAX: 312-478-3232 
BODINE ELECTRIC COMPANY, 2500 w. Bradley PL, 

Chicago, U. 60618, Tel: 312-478-3515, TELEX: 25-3646; 
EmpL:8OO; SIs. Mjjr: R.J.Stuchly; Dist. MgT: R.J.StuchIy 
.................................................. 801248 

628 North American offices only. For worldwide reps & distributors, see Vol. W; EEM 1991 



Manufacturers and Sales Offices Directory 
LDceJ Sales Offlcss & Reps 

CA saratoga, E. W. Duenvnlein ..•........ 408-253-1201 
CA Yorba Uncia, Bocine EIec. Co. ........ 71 .... 97+8650 
KS Shawnee MIssion. J. F. Gleeson & Assocs. 

................•.........•............ 913-362-4422 
Me Denton. Motion Specialists South, Inc. 

•................•........•......... 301-479-1164,65 
MA Woburn, J. A. Cascino ......•........• 617-938-1446, 
MI SouthIIeld,BodIne EIec. Co............ 313-350-3610 
MIll Mound, John F. Rynkar ..••.•.....•..• 612-472-4252 
NV Commack, Motion Specialists NoIth, Inc. 

· . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. 516-368-0383 
NV E. Syracuse, Application Specialists, Inc. 

......•..................•..•.......... 315-437-2614 
NY Rochesler, Application Specialists, Inc. 

...... ...... .. . .... . . . . . .•.... . .. .. . . .. 716-586-6226 
OH Hudson, J. A. Basten . . . . • . . • . . •• . • . . . . 216-658-4226 
TX Richardson, ConIroi DynamIcs •.. .. ... 214-644-6945 
VA Mclean, J. S. Hsia .................... 703-734-1739 
EXP IL., Chicago, Export 0epI., BodIne EIec. 

....................................... 312-478-3515 
can Vancouver, Be, Madison IOOL Equip. Ltd. 

....................................... 604-872-8155 

LDceJ Distri/JlJttn 
AZ Phoenix, Malian Solutions, Inc. . . . • . . .. 602-437-5255 
CA san Diego, Sloan Elec. Co. ........... 618-238-5174 
CA BeniciiI, Republic Supp. Co. 01 CA .... 707-746-6960 
CA Frernonl, Elec. MaIor SVc.............. 415-651-2706 
CA Fullerton, South Coast COnirols....... 71 .... 525-0471 
CA Santa Fa Springs, Power Transmission Specs. 

........................•.............. 213-907-7650 
CO Denver, Wazee EIec. Co. . .• . . . . . . . . • .. 303-623-8656 
CO Englewood, Motion Solutions, Inc. ....• 303-792-5518 
CT Berlin, B & B Molar & ConIroI .. . . . • . .. 203-828-8550 
CT Hartford, Machine Olivas & ConIroIs .. 203-728-0403 
CT Norwalk, Machine Drives & ConIroIs .. 203-648-2007 
FL Hialeah, Condo Elec. & 100 Supp., Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305-691-5400 
FL Ortando, Brownell Electro, Inc ......... 407-643-8770 
FL Tampa, Electrlcal-Mech. Dr, Inc. ...... 813-821-8875 
GA Forest P8Ik, Brownell Electro, Inc. . . . .. 404-362-9009 
GA Tucker, Research Designs, Inc. ....... 404-491-0745 
L Chicago, Excel Elec. Svc. Co. .....•... 312-421-7220 
IL Franklin PI<., Fiola Corp................ 708-595-1010 
II.. Loves P8Ik, Tek.fJIatlc, Inc. .....•..... 815-282-1775 
IN Indianapolis, B & B Molar & ConIroI. .. 317-248-0396 
KS Kansas City, Kornfeld ThoIp EIec...... 913-321-7070 
PA Bridgeport, Advent Electric Inc. ........ 215-277-8810 
MA Medford, Empire ElctrL Co. .... . . . . . . . . 617-395-5000 
MA Somerville, Electro Sis. Co, Inc. ......• 617-666-0500 
MI Detroit, Howard Elec. Co. ...........•. 313-923-0430 
MI Grand Rapids, MacKay Ind. Sis. ...... , 616-241-1671 
MI Southfield, Reserve Motion Conlrol Sys. 

· . . . . • . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .. 313-557-0600 
MN Minneapolis, BousIeed EIec. & MIg. ... 612-544-9131 
MO St Louis, State EIec. Co. .............. 31 .... 568-2140 
MO St Louis, Zeller Elec., Inc. ............. 31 .... 636-9641 

---. - ~--Elmaha,-PrecisIen-8earin9-Co-~,,~ 402-593-7050 
NH Manchester, Empire ElclrL Co. ........ 603-627-6630 
NJ Cherry HlI~ Joe. T. Fawkes & Co. ..... 608-424-3932 
NJ edison, B & B Motor & ConIroI. ..•.... 201-618-7070 
NY Long Island City, B & B Molar & ConIroI 

....•...•..................•............ 718-764-1313 
NY ROChester, B & B MaIor & ConIroI .... 718-42 .... 7040 
NY Syracuse, K. J. EIec. Corp. ............ 315-454-5535 
NY VICtor, Vordex, Inc. .. . . . . . . . . . • . . . . . . .. 716-924-4360 
NC Charlotte, Brownell Electro, Inc. ....... 704-597-1270 
NC Charlotte, Pledrnonl Molar &ConIro1 Ltd. 

...........•......•.. ; .••.....•....•... 704-523-7121, 
OH Dayton, Thai Mor Assoc., Inc. .....•... 513-296-9939 
OH Middleburg HgIs., Reserve Motion ConIroI Sys 

· . . .. . . • . . . . . • . . . . . . • . . . . . • . . . . . . . . . . .. 216-626-0290 
OK Oklahoma City, Evans Elec. Mtr. Clrs, Inc. 

· ............•........................ , 405-631-1344 
OK Tulsa, Southwest Olives, Inc. ......... 916-665-1455 
OR Portland, North Coast Elec. ........... 503-281-6888 
PA Altoona, Miller EIec. SVc. & Supp. ..... 81 .... 942-9943 
PA Pittsburgh, Braunlich-Roessle . . • . . . . . . 412-471-6995 
SC Taylors, B & B Malor & ConIroI ....... 603-268-5702 
TN Cookeville, Cookeville EIec. Molar, Inc. 

615-526-5461 
TN Mamphle, Brownell Electro, Inc. ..•.... 901-795-6487 
TX Dalles, Malion 100 •.•••.••••••..•.•••. 21 .... 351-2211 
TX Dallas, Purvis Bearing SVc. ............ 214-358-5588 
TX Houston, B & B Molar & Conlrol .•.... 713-444-9260 
TX Houston, Research Des, Inc. •........ 713-995-6591 
VA Riclvnond, 100 Supp. CQrp. •••••.••••• 904-355-9041 
WA Redmond, Cascade Controls Corp. ... 206-681-6843 
WA Seattle, Indl. Elec. Mtr. & Mach., Inc. ... 206-328-3900 
WI Milwaukae, Trester Svc. EIec. •........ 41 .... 264-8170 
WI New Berlin, EIec. Sis. & Engrg. ........ 41 .... 782-2400 
can Don-MIIIs, RG. Shelley LTD. .......... 416-447-6471 
can Edmonton, Alberta, Soper's Supp. Ltd. 

· ...•................................ , . 403-423-4086 
can Scarborough, On!, Toronto EIec. Co. .. 416-755-7716 
can St Laurent, Seftron, Inc. ............... 514-341-3885 
Can Vancouver, B.c, Annature EIec. . ...... 604-878-6141 

BOGEN COMMUNICATIONS, INC. MPD PRODS, 
See Memay Protection Devices, Inc. 

BOGEN COMMUNICATIONS, INC, Sound Prods., 50 
Spring St, P.O. Box 575, Ramsay, NJ 07446, Tel: 201-934-
8500, FAX: 201-934-9632; SIs.Mgr; David A. Chambers; 
DIst. MgT; Christopher WlIdfoerster 

BOKER'S, INC., 3104 Snelling Ave, Minneapolis, MN 
55408-1937, Tel: 612-729-11365, FAX: 612-728-8910; FSC 
No.: 65446; EmpL: 110; SIs. Mgt; Andy TschoIl 

BOMAR CRYSTAL COMP~NY, 201 Blackford Ave, 
Middlesex, NJ 08846, Tel: 9011'356-7787, 800-526-3935, 
FAX: HI08-355-7362; EmpL: 40; SIs. MgT; BellI Shapiro, 
OEM Sis. Mgr. ..... . .. .. .. . ...•.. .. . .... .. Ao1318-1320 

LDceJ DistJibulors 
TX Ft Worth, Anied EIctrns. . . . . . . . . . . . .. 1-600-433-5700 

BOMCO, See MuShielcl Co. 

BOMEM INC, 450 Ava. St-Jean Baptiste, Quebec, Csneda 
G2E-5S5, Tel: 416-677-2944, 1-8OO-688-FTIR, TELEX: 
051-31543, FAX: 416-677-2834; EmpI.: 120; SIs. MgT; 
HenryBuijs 

BONAR-KARD-O-LITE, See BKL (formerly Bonar
Kard-D-Lite) 

BOONTON B..ECTRONICS CORP, 791 Route 10, 
Randolph, NJ 07869, Tel: 201-564-1077, 1WX: 71()'966-
8215 BOONTRONICS, FAX: 201-564-3037; FSC No.: 
04901; EmpI.: 160; SIs. MgT; R Morrell 

BOPLA ENCLOSURES, 7330 Executive Way, Frederick, 
MD 21701, Tel: 301-696-9300, FAX: 301-696-9494; FSC 
No.: 4V520; EmpI.: 35 .......................... Co1016 

Local Sales Offlcss & Reps 
CA Irvine, Con11 Mkig. Assocs. ........... 714-951-5950 
FL 'T8IT1lBo FL Comp. Sis. ................ 813-96().7044 
II. Chicago, Paddock MkIg./SIs. ......... 312-452-7852 
MA Needham, T.E.s.C.Q .................. 617-444-7925 
PA LancesIer, IOOL Camps. Inc. ........... 215-888-0650 
WA Federal Way, K. R Jensen Sis. . . . ..... 206-87 .... 2772 

Local DistJibulors 
OR Portland. Radar Elctrns. . . . . . . . . . . . . . . . 503-232-3404 
PA Hanlsburg, Cumberland Elclms. •..... 717-232-5999 
PA Lancaster, Peek EIcIms. ......•....... 215-293-9000 
WA Saettle, Radar EIec. . . . . . • . . . . . . . . . . . . . 206-282-2511 

BORG-WARNER THERMOELECTRICS, BORG
WARNER CORP., See TECA, ThermoElectric 
C006ng America Corp. 

FAX: 708-865~5203 
BOSCH, ROBERT, CORP. 2800 S. 25th Ave., 

Broadvlaw,IL 60153, Tel: 706-665-5200; SIs. Mgt; DIeter 
BIOecks; DIst. MgT; Dave Robson •...•.••....•. 1101429 

LDceJ Sales Offlcss & Reps 
AL Huntsville, Hughes Assocs. ........... 205-533-9108 
CA Los Gatos, Luscombe Engrg. ......... 406-37()'2020 
CA Montrose, Luscombe Engrg. .......... 816-248-9000 
CO Longmont, Piper SIs. . . . . . . . . . . . . . . . . . . 303-443-5337 
IL Woodridge, Trand-Tronics, Inc. . . . . . . .. 708-972-1186 
MA Burlington, Conti-Vounger Assocs. .... 617-273-1562 
MN Minneapolis, H.M.R, Inc. .......•...•.. 612-886-2122 
MO St Louis, Rush & West Assocs. ....... 314-965-3322 
OH Richfield, Geotronlx Inc. ..•... d....... 216-658-6100 
PA Norristown, BrandonAssocs. .•....... 215-276-0500 
TX The Colony, Jufiana Co. .............. 214-625-1075 
WA Mercer Island. Electronic Con11 Sis. .. 206-232-9301 

Local DistJibulors 
AL Huntsville, World DIstrs. . • . . . . . . . . . . . . • 205-538-0441 
CA Carson, Accete Elclms. ............... 213-637-3533 
CA Cerritos, DavId Levy Co. .............. 900-421-3536 
CA N. Hollywood, MobIle Sound .......... 213-868-1699 
CA Santa Monica, DIsIr. Specialities .•. .-.. 213-452-3445 
FL Naranja, LE.S. Dlsirs. ................. 305-246-6701 
GA Norcross, Whitehead EIcIm. .......... 404-823-6887 
IL Lemont Trand-Tronics, Inc. ........... 708-972-1186 
II. N. Chicago, Sound Quest/Della ...... 708-473-1200 
MA Burlington, ContI-Vounger Assoc. •.•.. 617-273-1562 
MI Uvonis, Della Supp. Co. .....•...•.... 313-525-5658 
MN MlMeIIPOis, Control De$ign Supp. .... 612-721-1626 
Me St Louis, Was Garde Comp. •..•••••.. 31 .... 567-7776 

BOURNS 
NY Elmsford, Kin-Tronics, Inc. ..........•. 914-988-7736 
PA Norristown, Brandon Assocs. .. ;...... 215-276-0500 
TX The Colony, The JuUana Co. .......... 214-625-1075 

BOSCHERT, INC., Computer Products/Boschert, 
3797 Spinnak8r Ct, FrernonI, CA ~ Tel: 415-657-
6700, FAX: 415-683-6400 . 

Reier to Computer Produc:Is, Inc., FrernonI, CA, lor eaIes 
oIIices, Reps. and DIstributors. 

BOSCHERT, INC, See Computer Products, Inc. 

FAX: 714-781-5273 
BOURNS, INC., Electronic Components Sis., 1200 

Columbia Ave, Riverside, CA 92507-2114, Tel: 71 .... 781-
5500, 800-782-2070, 601-750-7200; EmpL: 5000; SIs. 
Mgt; Dennis Lausa; Dist. MgT; Patricia MIoorman 
........•........ " ..... Ao1648-1648, 2012, 2018-2029 

LDca/ Sales Offlcss & Reps 
AL HUnlsVIIIe, CSR Elctms. .. . . . . . . . . . . . . . 205-533-2444 
AZ ScotIadaIe, Sunvnit Sis. .. . . . . • . . . . . . . . 602-998-4650 
CA Agcua, QuadRep. Southern .......... 816-597-0222 
CA Auburn, QuedRep Inc. •............... 916-268-2701 
CA Irvine, QuadRep. Southern .. :......... 71 .... 727~222 
CA San Diego, QuedRep. Southern •. . . . . . 618-56().633() 
CA san Jose, CluadRep. Inc. ... . . . . . . . . . . . 408-432-3300 
CO Parker, Parker Wellster .....•......... 303-641-4888 
CT WailngIord, John E. Boeing Co, Inc. .. 203-265-1318 
FL Casselberry, Dyne-A-Mark .•....•.•... 407-631-2622 
FL Ft Lauderdale, Dyn.A-Mark.......... 305-771-6501 
GA Atlanta, CSR EIcIms. . . . . . . . . . . . . . . . . .. 404-396-3720 
10 MerIdian, Irrterrnounlaln Technlg. . . . . . . 206-866-6071 
.. Elk Grove Village, Oesis Sis. CQrp. ..•• 708-640-1650 
IN Carmel, Tachnlg. MkIg. Corp. ......... 317-644-6482 
IN Ft Wayne, Technlg. MkIg. Corp. ....... 218-432-5553 
IN Kokomo, Technlg. Mkig. Corp. ........ 317-458-5152 
IA Cedar Rapids, REP Assocs. Corp...... 318-373-0152 
KV Louisville, Technlg. MkIg. Corp. ....... 502-693-1377 
Me Baftlrnore, Micro-Comp. •.•....•...•.•. 301-644-5700 
MA Chelmsford, John E. Boeing Co. ...... 506-255-5600 
MI Farmington Hills, Rathburg Assocs. .. ; 313-488-1500 
MN Edina, Mel Foster ••.•.•••.•..•..••• : .• 612-941-9790 
Me BrIdgeton, Centech ............•...... 31 .... 291-4230 
MO Raytown, Cenlech ................ .... 816-358-8100 
NH Hooksatt, John E. Boeing Co, Inc. ..•. 506-256-5600 
NJ MIoorestown, Thomas Aseocs. ........ 608-778-7828 
NM Albuquerque, Summit Sis. ............ 505-345-5003 
NY HIcksville, J-8quara Mkig. . . . . . . . . . . . . . 516-935-3200 
NY Ithaca.-1:!ob-Desn-,",c.~· ............•... ··iI67-257-1111 
NY Wappingers Falls, Bob Dean, Inc. ..... 91 .... 297-6406 
NC Charlotte, CSR Elclms. ............... 704-647-7878 
NC Raleigh, CSR EIcIms. ................. 918-678-9200 
OH Cenlarville, Bear MkIg., Inc. ........... 513-436-2061 
OH Richfield, Bear MkIg. ...•...........•.. 216-658-3131 
OK Tulsa, Ammon & Rizos ............... 916-746-6116 
OR Beaverton, J. J. Backer •...•.......... 503-827"()775 
TN Knoxville, CSR EIcIms. ............... 615-888-7911 
PA Allison P8Ik, Bear MkIg., Inc. .......... 216-658-3181 
TX Austin, Anvnon & Rizos ............... 512-454-5131 
TX Houston, Anvnon & Rizos ............ 713-781-6240 
TX Richardson, Anvnon & Rizas ......... 214-644-5591 
UT Murrey, Parker Wellster ............ :.. 601-266-9939 
WA Seattle,J.J.Becker .•••. ., .••..••..• ' .• 206-285-1300 
WI BrooIdIaId, Oesis Sis. Corp. ....•..•.•. 41 .... 782-8680 
Can Burnaby, B.c, Davetek MkIg. Inc. .. ,.. 604-430-3680 
can Dorva~ Quebec, John G. Weiss Co. ,.. 514-685-6644 

Local DistributorS 
AL HunlSville, Allied EIcIms. .............. 205-721-3500 
AL HunlSvilie, Hall-Mark EIcIrns. . . . . . . . . . . 205-637-6700 
AL Huntsville, Harnilton/AvneI EIcIms. ... 205-837-7210 
AL HunIsVille, Hammond EIcIms. ......... 205-630-4764 
AL Huntsville, MarshailiOO . . . . . . . . . . . . . . . 205-601-9235 
AZ Chandler, HarnlIton/Avnet ............ 602-961-6400 
AZ Phoenix, Allied EIcIms. .•....•........ 602-437-9080 
AZ PhoenIx, Hall-Mark EIcIms. .•......... 602-437-1200 
AZ Phoenix, Marshallinds. ............... 602-496-0290 
AZ ScoIIsdaIe, Spirit EIcIm. . . . . . . . • . . . . . .. 602-998-1533 
AZ Tempe, Bellinds. ......•.............. 602-986-7800 
AZ Tempe, m Inc. ...................... 602-431-1191 
CA Irvine, Hall-Mark EIctrns. .............. 71 .... 727-6000 
CA Los Angeles, Bellinds. . . . . . . . . . . . . . . • . 213-828-8778 
CA Agoura Hills, Bellinds. ... . . . . . . . . . . . . . 816-706-2608 
CA Anaheim, Compumech ............... 71 .... 828-0866 
CA Calabasas, Schweber EIcIms. ........ 816-88().9686 
CA Chatsworth, Allied Electronics ........ 816-882-6981 
CA Chatsworth, Hall-Mark EIcIms. ........ 816-773-4500 
CA Chatsworth, MarshailiOO ............. 818-407-4100 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W; 629 



BOURNS 
CA CompIon, Harper 8.LD. ........... ;.... 213-97&05090 
CA COIla ~ I-llunllDn/AviMIt EIctma. 

' .................................. ;; .... . 
CA Culver CIty, HamIItonI AviMIt •• ; ••••••• 

~=~.:::::::::::::::: 
CA EImonIe, MarahaIIIncI. ••.••••••..••..• 
CA EIrnonIe, MaJahaIIIncUIIrIee •••••••••• 
CA EImonIe, MarshaIIInduIIrte8 •••••••.•• 
CA FramonI, AIled EIctma. •••••.•..••.••• 
CA Gardena, HamIIIon/AviMIt ••••••••••••• 
CA IIvhi. AIled EICIma. •..••.••.•••••.••• 
CA irvine, HaJI.Mark EIecIrna. •.•.••.••.••. 
CA IrVIne, MInhaIIInd. •••.••••••••••••••• 
CA ~ Compumech •.••..• : ••••...•. 
CA MlIpIIaa, MarshaIIInd. ••••••••••••••••• 
CA.~TII,Ji1c. ..................... . 
CA Mi88Ion Hills, TIl, Inc. ............... .. 
CA 08kIancI, BrlU EIcIms. ............... .. 
CA Rancho COrdova. MarahaIIInd. .•••..• 
CA RIvenIide, EIcIrn. SUpp. Corp. 
CA RocIcIn, AllIed EIecIrna. .............. . 
CA RocIcIn, BeIIIndB. ..................... . 
CA Rocklin, HaJI.Mark EIcIms. ..... ; .... .. 
CA SacramenIo, HamIIIon/AviMIt ........ . 
CA San DIego, AIled EIctma. ............ . 
CA San DIego, BeIIInda. ................ .. 
CA San DIegO, EIcIm. Supp. ............ .. 
CA San DIego, HalI-Mark EIcIms. ........ . 
CA San DIego, HamIIIonI AviMIt .......... . 
CA SIr! DIego, Harper 8.LD. ............ .. 
CA San DIego, MarahaIIInd. ............ .. 
CA SIr! DIego, TIl, Inc. .................. . 
CA San Joae, EIecIronic Supply ........ .. 
CA San Joae, HalI-Mark EIcIms. ........ .. 
CA ,San Joae, Halper 8.LD. .............. . 
CA Santa Ana. TeIcnopak ................ . 
CA Santa Ana. TIl, Inc. .................. . 
CA Santa Fe Spring&, Bel/.IIT IndB. 
CA Sunnyvale, BeIIIndB. ................ .. 
CA Sunnyvale, HamllIon/Avnet .......... . 
CA Tonance, AllIed EIctma. .............. . 
CO Denver, NewM< EIcIme. ............ .. 
CO Denver, TIl, Inc. .................... .. 
CO Englewood, AllIed EIcIms. 
CO Englewood. HalI-Mark EIcIms. ••••.••. 
CO Englewood, HamlIIonI AviMIt ........ .. 
CO ThomIo!I. MaJahaIIInd. .............. . 
CO Wheel RIdge, Bel Inda. .............. . 
or CheehIIe, AIled EIctma. .............. . 
or Cheehft, HaJI.Mark EIctma. .•.• , ..•.• , 
or Danbury, HamlIIonI AvnaI ............ . 
or NorwaIk,.PioMw SId. ................ . 
or Wallingford, MarahaIIIncI. ............ . 
or WallngfonI. MIdan EIcIms. .......... .. 
CT WallngIord, TIl, Inc. ........... ; .... .. 
A. ~ SprIngs, .ManlhaIIlnd. ••.••• 
A. caa.IIerry, AllIed EIcIme. ........... . 
A. C8aee1beny, HaII-Mark EICIma. .•..•..• 
A. Ft Lauderdale, HamlIIonI Avnet ••••••• 
Fl Ft LaucIenIaIe, Hammond EIcIme. •.•• 
FL Ft Lauderdale, MarahaIIInd. ........ .. 
FL Largo, AiRed EIcIme. ................. .. 
Fl Largo, HaII-MaIk EICIma. ............ .. 
FL MeIboI.me, Rome EIctma. ' 
FL Orlando, Hammond EIctma. ••.•..•..•. 
FL Orlando, TIl, Inc. .................... . 
FL f'on1Iano Beach. Ailed EIcIms. •..••.• 
FL Pompano s-:h, HalI-Mark EIcIms. .•• 
FL St PeI8rabI.wg. HamllIonl Avnet ..... .. 
FL St. PeIa"sburg. MarahaIIInd. .. , ...... . 
FL WInt8r Park. HamlIIon/AviMIt ........ .. 
GA Norcroee. MarahaIIInd. ............. .. 

714-841"4100 
213'-558-2071 
714-896-7801, 
81~792-7800 

81&-007-6188 
818-350-3341 
818-307-8000 
415-770-0590 
213'-217-8700 
714-727-3010 
714-727-8000 
714-458-5301 
408-945-9100 
408-942-4800 
4OIH46-55n 
818-891-8885 
415-934-5888 
9t8-635-9700 
714-883'-7300 
916-832-3104 
916-852-0414 
918-82+9781 
918-925-22'16 
61~279-2550 
61~288-1277 
619-893-8222 
61 ~288-1201 
619-571-7500 
61 ~578-2500 
61 ~57l1-98OO 
61~748-2025 
408-297-3728 
408-432-4000 
4Q8-943.949O 
714-558-8840 
714-841-11393 
213'-921-3811 
408-734-8570 
408-743'-3355 
213'-373-8828 
3(XH57-3351 
303-429-8808 
303'-790-1684 
303'-790-1882 
303'-71111-7800 
303'-451-8383 
303'-424-1985 
203'-272-7730 
203-271-2844 
203-797-2800 
203-853-1515 
203-285-3822 
203-285-2On 
203-284-7474 
407-787-8885 
407-831-3331 
407-630-5855 
305-971-2900 
305-973'-7103 
305-9n-4880 
813'-541-4880 
813'-541-7440 
407-242-8151 
407-849-6080 
407-859-1000 
305-978-3008 
305-971-92110 
813'-573'-3930 
813'-573'-1399 
407-828-3888 
404-923'-5750 

[§~ 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E. 10th 51., Oakland, CA 94606 

~BELDEN 
(213) 452-8002 

Manufacturers and Sales Offices. Directory 
GA Norcroee. Ailed EIctma. ............... ~ NY Fairport, PIoneer/Standard 716-381-7070 
GA Norcroee. Allied EIecIrna. ............. ~ NY FIIIIM1gdaIe, BeIIInda. ................. 516,75,2,9003 
GA Norcroee. Bell EICIma. .......... ...... 404-682-0823 NY Hauppauge, HamIIIaIIAviMIt .......... 518-231-9800 
GA Norcroee. HelI-Mark EIctma. 404-447-8000 NY Heuppauge, MarahaIIInd. ............. 518-273'-2424 
GA Norcroee. Hamllion/AviMIt .... :....... 404-447-7507 NY Hauppauge, AS EIctma................ 518-231-3313 
GA Norcroee.'Hammond EIcIms. ..... ,.... ~11196 NY Johnson CIIy,.MaJahaIIInd. .. ......... 807-79&-1811 
GA Norcroee. TIl, Inc. .................... 404-662-0911 NY LaGrangeYllle,AlledElctma. ...... ; ... 914-452-1470 
R. AddIson, PioMw SId .... ............. 312-495-9880 NY MIneola, AllIed EIctma. ....... ......... 518-248-2380 
L Ba18enVtIIe, Hamllion/AviMIt .......... 312-860-7700 NY RochI!aIar, HamIIIon/AviMIt EIcIms. ... 718-475-9130 
R. ChIcago. NewM< EIcIms..... ......... 312-784-5100 NY Roc:t.-, MamhaIIInd. .... .......... 718-235-7820 
R. Dell PIai'Iee, AIled EIctma. ............ 312-803-1040 NY RocheaIer, &.mmiI DIaInI. 71&334.8110 
L Elk Grove Village, Belinda. ........... 312-640-1910 NY. RoukOllkama, HaII-MaIk EIctma. ...... 518-737-0800 
R. Palatine, Ohm EIctma. ...... .......... 312-359-5500 NY Ronkonkoma, Mast DIIIIIlIra. .... ...... 518-471-4422 
L ScI&JmbuIg, MarshEleclma. ......... 312-240-92lI0 NY RoukOllkama, TIl, Inc. ................ 518-737-2000 
L Schunburg, MarahaIIInd............. 708-490-0155 NY Syracuse, HamllIon/Avnet ............ 315-437-2841 
L Wood Dale, AIled EIecIrna. ........... 312-880-0007 NY WesIbury, HamIIIaIIAvneI ............ 515-1197-8886 
L Wood Dale, HalI-Mark EIcIms. 312-860-3880 NY Woodbury, PioMw/Slandard ......... 518-921-8700 
IN Cannel, Hanilion/AviMIt .............. 317-844-9333 NC Greensboro, HIImnaId EIcIms. ....... 91~275-6391 
IN FOIt Wayne, BeIIInds. ................ 21$-423-3422 NC RaleIgh, Ailed EIcIms. .. .............. 919-878-5845 
IN IncIanapoIis, AllIed EIcIms. ............ 317-875-0448 NC RaleIgh. HalI-Mark EIcIms. ............ 919-872-0712 
IN IncIanapoIIs, BeIIInds. ................ 31.,-875-8200 NC RaleIgh, HamiIlonlAvnaI.............. 919-878-0810 
IN IncIanapoIis, BeIIInda./.IIT DiY. 317-299-5487 NC RaleIgh, ManIhaIIInd. •.•••••••••.••••• 919-878-8882 
IN IncIanapoIis, HelHAark EIcIms. ...... .. 317.-872-88'15 NC RaleIgh. SchweIier EIctma. ........... 919-878-0000 
IN IndIalapoIis, PIonN'SId EIcIms. ..... 317-573'-0880 OH DayIon. MarahaIIInd. ................. 51s-ee&.4480 
IN IncIanapoIIs, AS EIcIms. .............. 317-253-9085 OH CIncina1II, AS EIcIms. ................. 513'-793'-2450 
IA CedarRapids,HamlIIon/AvneI ........ 319-382-4757 OH Clnclmall,Hughee-Pehn .: .......... 513'-351-2000 
KS Lenexa, AIII\Id EIctma. ................ 913-589-8227 OH Cleveland, PioMw SId. ............... 218-587-3800 
KS Lenexa, HelI-Mark EIcIm8. ............ 913'-888-4747 OH Columbus, HamllIon/AvneI ........... '614-882-7389 
KS Lenexa, Hamillon/AvneI EIctma. ...... 913'-888-1055 OH Columbus, Hughee-PeIer8 ............ 614-2114-5351 
KS Lenexa, ManIhaIIInd. ................. 913'-492-3121 OH CoIumbua, TIl, Inc. ................... 61+8411-5770 
KS Overland. Chelsea Edg ............... 913'-382-1923 OH DayIon. BeIIIndB. ..................... 513'-434-8231 
KY Loulsllllle, Allied EICIma. .............. 502-452-2293 OH DayIon. WInda. ............... :..... 513-435-8680 
MD BaIIImoIe, RadIo EIec. Svc. Co. .. ..... 301-1131-8200 OH DayIon. HamIIIonIAviMIt .... .......... 513-439-8700 
Me Bel1evlIIe, RadIo EIec. Svc. Co. ........ 301-937-9100 OH DayIon. PIoneer SId .................. 513'-238-Il900 
MD CoIumbIe, Allied EIcIms. .............. 301-381-1560 OH Maumee, AS EIcIms. ................. 4111'893-0721 
Me ColumbIa, G.R.S. EIcIms. •••..••••.••.• 301-995-8744 OH ReynoIdabuIg, PIoneer Tech. 614-221-0043 
MD Cok.ombla, HalI-Mark EIctma. .......... 301-9f18.98OO OH Solon, Ailed EIctma. .................. 218-248-4200 
Me ColumbIa, HamiIlon/Avnet............ 301-995-3500 OH Solon, HaIIoMaIk EIcIms. ...... ........ 216-349-4832 
MD CokImbIe, TIl, Inc. .................... 301-995-1331 OH Solon, HamlIIonIA_ ............... 216-3411-5100 
Me so- Springs, MarshaIIInd. ........... 301-622-1118 OH Solon, MarshaIIInd. ............ ....... 218-248-1788 
MA Andover, BelIIndB. .. .................. 508-474-8880 OH WorthIngton. AllIed EIctma. 814-785-1270 
MA BIllerIca. AllIed EIcIme. ................ 508-687-7921 OH Worthington, HeII-MaIk EIcIms. 614-888-3313 
MA BlIIerice,Hall-MarkElclms. ............ 617-867-0902 OK Tulsa,HelI-MarkElclms. .............. 91~254-8110 

MA LexIngIon, PioMw SId ............... 617-861-11200 OK Tulsa, HamiIIonI AviMIt .. ...... .. .. .... 918-252-7297 
MA Norwood, Gerber EIcIms. ... :......... 617-769-6000 OR Beever1on, AImac EIcIms. .. .. .. .... ... 503-829-8090 
MA Peabody, HamllIon/AvneI 508-531-7430 OR Beever1on, HamiIIon/AviMIt EIcIma. ... 503'-827..Q201 
MA WI!mIrcIIOn. MarshaIIInd. ............. 5OIHI58-Q810 OR Beever1on, ManIhaIIInd. .............. 503-644-5050 
MA Wllrringlon, TIl, Inc. .................. 506-858-4700 OR Lake Oswego, BeIIIndB.. .............. 503'-241-4115 
MI Ann~. BeIIInels. .... .............. 313'-971-9093 OR Portland; Allied EIctma. ............... 503'-245-4225 
MI Flnt. AS EIctma. ...................... 313'-742-5000 PA Can1I HlI~ AIled EIcIms. .............. 717-975'3585 
MI Grand Rapids, Hamillonl AviMIt ....... 618-243-8805 PA McKeen, Advacom, Inc. ............... 814-478-7774 
MI Grand Rapids, PIoneer STD 616-989-1800 PA PII18bi.Irgh. AIled EIctma. .... ......... 412-387-4124 
MI Grand Rapids. AS EIcIms. ............ 618-241-3463 PA Pltlaburgh, HamIIIon/AviMIt ........... 412-281-4150 
MI LIvonIa. Allied EIcIms. .. .. .. .. .. .... .. . 313-482-0190 PA PIt1sburgh. ManIhaIIInd. .............. 412-788-0441 
MI UvonIa, HalI-MIIIk EICIma. ............ 313-462-1205 PA Pi1tIIbu'gh, PIoneer SIa'IdaId ......... 412-782-2300 
MI UvonIa. MarshaIIInd. ................. 313-525-5850 SO GI'88IiviIle, EMSCO/Hammond EIctma. 
MI UvonIa, PIon!Ier SId EICIma. .......... 313'-525-1800 
MI Uvonia, AS EIcIms. ................... 313'-525-1155 
MI Novi, Hamllion .......... .............. 313-347-4270 
MN Eden PnIirie, Ailed EICIma. 612-829-7554 
MN Eden Prairie, HaII-Mark EIcIms. ....... 612-941-2800 
MN Eden PraIrIe, PioMw SId. EICIma. •..•. 612-944-3355 
MN Mimeapois, NewM< EIcIms. 612-331-8350 
MN MinneIonka, HamlIIonI AvnaI . •• . •• . . • • 612-932-0800 
MN . MnneIonka, TIl, Inc. .................. 612-933-6555 
MN PIymouIh. MasshaIIInds. ............. 612-559-2211 
MN ThIel RIver Falls, DIgIkey .............. 218-881-8674, 

800-344-4539 
Me BrIdgeIon, ManIhaIIInd. ............... 314-291-4650 
Me CheeIerIIeId, HamIIIon/Avnet ; ........ 314-537-1800 
Me E8I1h CIty, Hall-Mark EIcIms. .......... 314-291-s3s0 
Me Maryland HgI8., Chela8a lnels. ..••••..• 314-1197-n09 
Me St. Loui&, PIonN' Standard ........... 314-432-4350 
NH ManchesIar, HamlIIon/,Avnet 603-Il24-94OO 
NH Nashua. Allied EICIma. .••..••.••.••.•. 603-883-3006 
NJ Camden, GAS EIcIms. .••••••.••.••.•. 6Q9.964-856O 
NJ Cheny Hla. HarniItoi'II AvnaI •• , •••.••••• Il09-424-0100. 

NJ FaIrIIeId. HamlIIonI AviMIt ............ . 
NJ Fairfield, MarshaIIInd. .............. .. 
NJ Fairfield, ~ SId ............... .. 
NJ Moorestown. Hall-MlIIk EIcIms. •.••... 
NJ Ml Laun!I, AllIed EIcIms. ............ .. 
NJ Ml Laurel, ManIhaIIInd. .............. . 
NJ Ml Laurel, TIl, Inc. .................. . 
NJ ParsIppany, Allied EIctma. ............ . 
NJ Parsippany, Hallmark EIcIma. •••• , ...• 
NJ Ta.bOrO. EAC ......... ; ............ . 
NM AlluqLl8lqU8, BeIIIndB. .............. . 
lIN AI~ HamllIon/Avnet EIcIms. 

NY Rome, Rome EIcIms. ............... .. 
NY BIngIwnIon. PioMw SId ........... .. 
NY 8uIIaIo, SummIt DiaIrs. .............. .. 
NY E RocheaIer, Rome EIcIms. .••••.••.• 
NY Fairport. Allied EIcIms. .............. :. 
NY FaiIport. HaII-Mark EIctma. .......... .. 
NY FaiIport. PIonN' Standard .......... .. 

800-257-8110 
201-575-3390 
201-882-0320 
201-575-3510 
809-235-1900 
809-234-7789 
809-234-9100 
809-234-8400 
201-428-3350 
201-515-5000 
201-288-44n 
505-292-2700 

505-345-0833 
315-337-5400 
807-722-9300 
718-887-2800 
718-248-0180 
718-425-3850 
718-425-3300 
716-381-7070 

TN Memphis, AIled EIctma. •••••••••.••.•. 
TX Addison, HamIIIon/AviMIt .•••••.•••••• 
TX Austin, AIled EIctma. ••.•..••......•.• 
TX Austin, HaJI.Mark i:Jctma. ..•..•..•.... 
TX Austin, HamIIonl AviMIt ••.•••••••••.•• 
TX Austin, MarshaIIInd. .••..•.•..••....•• 
TX Austin, ~ SIandard ..••.••.••.•. 
TX C8n01lon, MaraIIaIIInd. ••••••••••••••• 
TX Dallas, Ailed EIcIms. •••••.••••••••••• 
TX Dallas, HaI-Ma1! EIctma. ..••.•••.•.•• 
TX Dallas, HaJI.Mark EIctma. ..••...•••..• 
TX Dallas, HarrIson equip. Co. .••.•..••••• 
TX Dallas, PioMw SIandard ..••.••.••.•• 
TX EI Paso, Ailed EIctma. ••.. -.• , •.......• 
TX FOIt WoI1h; Ailed EIctma. ..••..•.....• 
TX FOIt WOIIh, TIl, Inc. .••..•..••.••..••.• 
TX FOIt WOIIh, TIl, Inc. ..•.. , •.••.••.•••.• 
TX FOIt WOIIh, TIl, Inc. ..••.•..••.•••.•.•• 
TX Houston, HalI-Mark EIctma. ••..•••••.• 
TX Houston, MarshaIIIncI. •• .' ••••••••••••• 
TX Houston, PioMw SIandarlI ••••••.••.• 
TX Humble, AIled EIctma. ••••..••.•..•••• 
TX irving, HamlIIonI AviMIt •••••••••••••••• 
TX Irving, Harper SID .•..••.••..••••••••.• 
TX Richardaon, BelIInda. •••••..•••••••••• 
TX SIaIIord, HamlIIonIAviMIt ••••••.••••••• 
TX SIaIIord, Harrison equip. .•...••••.••.• 
UT Midvale, BeIIInda. .................. .. 
UT Salt Lake CIty, HamlIIonI AvnaI ••••••• 
UT Salt Lake CIty, MarahaIIIncI. 
VA Virginia s-:h, AIled EIctma. •...••..• 
WA Bellevue, AImac EIcIms. ...••••••..•.• 
WA BoIheII, MarshaIIInd. .: .••••••••••.••• 
WA RedmOnd, Belinda. .....•.••.••..•••. 
WA RedmOnd, HamlIIonI AviMIt 
WA Redmond, TIl, Inc. .•.•••.•..••.••••••. 
WA Seattle, Allied EIcIms. ................. . 
WA Seattle, HaII-Mark EIcIms. •••••••••.•.• 
WA SpokIine, AImac EIcIms. .• , ............ . 
WI Brookfield. PioMw SIandarlI •••.•..••• 
WI MIlwaukee, MInh EIctma. •..••••...•• 

803-l!3:H121 
901-367-2886 
214-<104-9908 
512-389-3771 
512-258-8848 
512-837-8911 
512-837-1991 
512-835-«lOO 
214-235-5200 
214-55304370 
214-343-5000 
21~ 
214-2»2750 
214-38&-7300 
915-771HI294 
817-595-3500 
817-429-1991 
817-1147-8886 
817-595-3100 
713'-78HI100 
713-895-e200 
713-495-4700 
713-446-8005 
412-550-8200 
214-821.osoo 
214-690-0488 
713-240-7733 
713-879-2800 
801-255-9811 
801-I!118-2022 
801-485-1551 
804-363-8682 
2l18-843-9li82 
206-4118-5747 
206-885-11983 
l!OH81-68117 
2OtHI82-0291 
208-547-2827 
208-547-0415 
5OH24-95OO 
414-784-3480 
414-475-8000 

630 North AmerIcan offices only. For worldwide reps & distributors, see Vol. w. EEM 1991 



Manufacturers and Sales Offices Oirectory 
WI New Berlin, Allied EIcIms. ............ . 
WI New Barlln, Hall-Mark EIcIms. ....••.. 
WI Waukeshe, Bell/ntis. ................• 
WI Waukesha, Hamiltonl Avnel .......... . 
WI Waul\8Sha, Marshall Ind. •••..•....•..• 

414-7116-1280 
414-797-7844 
414-547-8879 
414-784-4510 
414-797-11400 

BRIM ELECTRONICS, P.o. Box 336 E, Fair Lawn, NJ 
0741Q Tel: 201-796-2666, FAX: 201-778-2792; FSC No.: 
57634' ........... , ..... , ..... "., ....... ,. C>1716-1725 

Local Sales Offices & Reps 

BUCHAN 
Local Sales Offices & Reps 

AL Huntsville, EIctm Prods. Co. ........... 205-B8Q-1156, 
FAX:205-B81-7787 

AZ Phoenix. Double U Tech. Sis. .......... 802-246-3223, 

BOURNS INSTRUMENTS INC, 1200 Columbia, 
Riverside, CA 92507, Tel: 714-781-5148, iWX: 910-332-
6103; Empl: 220; SIs. Mgt: Dennis Dalleck 

AZ Phoenix, Mactronix ................... 802-998-1848 
MA Stow, GH Assocs. .................... 617-897-1741 AZ 

FAX:802-961-7235 
Tuscon, Double U Tech. Sis. .........•. 802-742-7021, 

FAX:802-742-0583 
CA Irvine, Gerntech Mktg. Network ........ 714-733-9202, 

BOWMARI All, See Weschler Instruments, Hughes 
Corp. 

BOWMAR INSTRUMENT cORP. Aerospace Diy. 
eooo Bluffton Rd., Ft Wayne, IN 46809, Tel: 219-747-3121, 
FAX: 219-747-9601; FSC No.: 99479; EmpL: 215; SIs. 
Mgt: Gary McClintick, V.P. Sis. 

BOWMAR INSTRUMENT CORP. 4640 126th Ave. N., 
ClearNater, FL34622-4796, Tel: 813-573-2525, iWX:810-
883-0375, FAX: 813-573-1317; Empl.: 100; SIs. Mgt: 
Waller Kuru: 

BOWMAR TELECOMMUNICATIONS DIV.531 Main 
St, Acton, MA 01720, Tel: 508-263-8365, TWX: 710-347-
1441, FAX: 617-263-3358; Empl.: 80; SIs. Mgt: John Hyatt 

8P MICROSYSTEM8, 10881 Haddington, SIs. 190, 
Houston, TX 77043, Tel: 713-461-11430, l-BOo-22~2102, 
TELEX: 1561477, FAX: 713-461-7413; Empl.: 10 

BRADFORD ELECTRONICS, INC., See Dale 
Electronics, Columbus Diy. 

BRADY, W. H. CO. Indl. Prods. Diy., 2221 W. Camden 
Ad., Milwaukee, WI 53201, Tel: HIOo-537-8791, TELEX: 
2!H177, iWX: 910-262-3151, FAX: l-BOo-292-2229; SIs. 
Mgt: M. O. WiIHemson; DIst. Mgr: M. 0. Williamson 

BRADY, W.H., CO. NAMEPLATE DIV., See Brady, 
W.H., Co, EIctm. Prods. Diy 

BRADY, W. H., CO. Xymox Diy. 8225 W. Parkland Ct., 
P.O. Box 571, Milwaukee, WI 53201, Tel: 414-355-8300, 
TELEX: 2!HI77, iWX: 910-262-3151, FAX: 414-354-0453; 
FSC No.: 85480; SIs. Mgt: F.-P. Vorio 

BRAEMAR CORP. 11400 Rupp Drive, Burnsville, MN 
55337, Tel: 612-890-5135; EmpL: 130; SIs. MgT: Ron 
,Zyistra 

BRAILSFORD & CO., 670 MiRon Ad., Rye, NY 10560, Tel: 
914-987-1820, FAX: 914-987-1836; EmpI.: 25 

EXP NY, N. V.c., Robum Agencies ......... 212-889-5939 

Local DistJ1buJots 
AL Dothen, Cermlchael Whls. Supp. ,..... 205-793-7088 
CA Canoga Park, Tim-Co. SIs. ............ 213-992-5040 
CA San Diego, Shanks & Wright •. ' .. ' . . . . 619-239-0176 
CT Manchester, IMS ................... ,.. 203-649-4415 
CT Waterbury, Century EIec. ............. 203-755-0405 
FL Lake Mary, Electronic Fasteners ...... 305-321-4000 
KS Topeka, Acme RadIo SUpp. Co. ....... 913-235-1363 
LA New Orleans, RadIO Parts ............ 504-561-5659 
MA Billerica, Eastern Video Sys. .......... 617-867-Q009 
MA Lexington, Wholesale Elect Supp. .... 617-862-3590 
MA Springfield, Electro-Tenn .. .. .. .. .. .. .. 413-734-6469 
MA Waltham, Uneer Elect ................ 617-894-7300 
NH Dover American Radio Corp. ..... ,... 803-742-6800 
NJ H~ Mlicor ................... 201-489-1313 
NY uc, HL Dalis ........................ 212-361-1100 
NY N.V.C. Center IndL .................... 212-YU9-6363 
OK Tulsa, Radio, Inc. ..................... 918-567-8123 
RI Newport, J & S EIcIm Distil. .......... 401-847-2977 
TN Knoxville, Bondurant Bros. Co. ...... " 615-573-9151 
TX Denison, Denison EIcIms. ............. 214-465-0341 
TX Texarkana, Lavender Else. .......... " 501-773-4631 
TX Taxarkana, McCulloch EIcIms. ........ 214-792-8923 
VT Cavendish, C S Svc. & Supp. Co. ..... 802-226-7562 
VA NoIfoIk, Todd EIec. ................... 604-855-3111 
WA Seattle, Amateur Radio Sujlp. ......... 208-767-3222 
MN Mimeapolis. Boerger & Assoc ... , . . • . • 612-560-3435 

BRINKMANN INSTRUMENTS, INC., One Ca(1tIague 
Road, P.O. Box 1019, Westbury, NY 11590-9974, Tel: 518-
334-7500, TELEX: WUI 8852174, FAX: 516-334-7508 

BRISTOL BABCOCK INC. 1100 BUCkingham St. 
Watertown, CT 08795, Tel: 203-575-3000, BOo-243-3576, 
TELEX: 982417, FAX: 203-754-1477; EmpL: 520; SIs. 
MgT: Fred Merrill 

BROOKS ELECTRONICS, 4001 N. American St, 
Philadelphia, PA 19140, Tel: 215-226-4433, FAX: 215-227-
7687; EmpI.: 100; , SIs. Mgt: Gary J. Brooks; DIst. MgT: 
Gary J. Brooks 

BROOKS INSTRUMENT DIV., Emerson Elec. eo. 407 
W. Vine St. Hatfield, PA 19440, Tel: 215-362-3500, TELEX: 
4975082, FAX: 215-362-3745; EmpL: 1500; SIs. Mgt: 
Harry Lund 

BRAND DIELECTRICS, INC. Route 203, N. Windham, CT BROOKS POWER SYSTEMs, 1400 Adams Rd. Untt E, 
06256, Tel: 203-423-6321, FAX: 203-423-4408; EmpL: 5; Bensalam, PA 19020, Tel: 215-244-0264, l-BOo-523-1551, 
SIs. MgT: Philp Harvey FAX: 215-244-0180; EmpL: 90; Sis. MgT: Grace Rogers 

_-BRAlIID-RI=X RICe, _t600.W. Main St. WillIrner!\ic, CT 
08226-1128; Tel: 203-456-8000, TELEX: 99-4444, iWX: 
710-440-2248, FAX: 203-423-8128; FSC No.: 71124; 
EmpL: 1000 

BRANDT ELECTRONICS, INC. 815 E. Middlefield Road, 
Mountain View, CA 94043, Tel: 415-987-4944, FAX: 415-
987-9105; FSC No.: 57837; EmpL: 30; SIs. Mgr: Tamra 
Demello 

BRANMAG, INC. 908 Niagara Falls Blvd., North 
Tonawanda, NY 14120, Tel: 71 !HI93-5894, FAX: 716-893-
5646; FSC No.: 9V9B6; E""L: 6; Sis. Mgt: a Veljkovic 

BRAXTON MFG., Echo Lake Rd. N., P.O, Box 429, 
Watertown, CT 08795, Tel: 203-274-8761, iWX: 710-477-
0821, FAX: 203-274-9195; Empl.: 115; SIs. Mgt: Richard 
Rosa 

BRENTEK INTERNATIONAL, INC. 150 Beaver St. 
Hallam, PA 17406, Tel: 717-755-8000, FAX: 717-840-
0988; SIs. MgT: Roberta Breneman 

BREN-TRONIC8, INC. 10 Brayton Ct, Commack, NY 
11725, Tel: 516-499-5155, TELEX: 22-1213 TTCUR, FAX: 
516-499-5504; FSC No.: 51828; Empl.: 75; SIs. MgT: Don 
Fagon 

Distributor 

BRILL ELECTRONIcs, P.O. Box 25662, LosAngelaa, CA 
90025, Tel: 213-452-1229 
., ..... A-1676, 1846.2044.2196.2240. '2370; B-1186. 

1250, 1428. 1536. 1580. 1674. 1744. 1844; C-l042. 
, 1295.1507.1744.1803; 001137. 1296. 1314 

............................................ ,609, 611, 612, 613, 
617,630,631,635,639,641,651,652,661,672,680, 
692.695,724,727,728,729, 737, 738, 753, 757, 762, 

763, 786, 789, 192, 793, 804, 807 

-SRGWNAPf>lIEOTECHNOLOGYJNC..3LI'lllgrl!$l! 
Ave., Scarborough,Ont, Canada M1P 4S6, Tel: 418-298-
0560, FAX: 416-298-0608; E"",.: 135; SIs. Mgr: Sam 
Lagis; DIst, Mgr: Nick MarkoIf 

Local Sales Offices & Reps 
CA Los AIamiIoa, Power Specialists Inc... 213-594-9418 
CA Santa Clara. Brown Applied Technlg. InIL 

., , .... , .. ,. , ....... " .. , .. , ........... 409-727-8551 
CT Madison, Focus EIctm, Sis. ........... 203-245-4314 
FL Land O'l..akes. AJ's Power Source •... 813-9116-2583 
MA Taunton, Focus EIctm, SIs. ........... 508-824-3840· 

aRT.a INC. 80 Citizen CRT 7, Markham, Onl, Canada L6G 
lA7. Tel: 416-475-8903, FAX: 416-475-0157; EmpI.: 12 

BRUEL & KJAER INSTRS. INC. 165 Forest St. MarlborO, 
MA 01752-3093, Tel: 508-481-7000, iWX: 710-347-1167, 
FAX: 508-465-0519; EmpL: 100 

BRUSH INDUSTRIES INC., 3rd & Reagan SIs., P.O. Box 
638, SUnbury, PA 17801-0638, Tel: 717-266-5611, BOo-
233-0362, FAX: 717-266-2649; FSC No.: 19418; EmpL: 
100 

BT & 0 TECHNOLOGIES. 2 Righ1er Pkwy " Sta,2OO, 
Wilmington, DE 19803, Tel: 302-479-0300, FAX: 302-479-
9560; EmpI.: 350; SIs. Mgr: Paul V. O'Donnell 

---*--
FAX: 908-679-9311 

BTC ELECTRONIC COMPONENTs, 139 Whfte oak 
Lan8. Old Bridge, NJ 08857, Tel: 9O!HI79-9300 
.... , ...................... , ........ ... .. ... C-1296-1306 

FAX:714-733-2371 
CT ThorniIsIon, ERG SIs. ...... . .. .. .. .. .. 203-293-4679 
FL Satellite Beach, Tech. Prods. Sis. .. ,.. 407-777-3937 
MO Lae'sSurnrnit, Omni Tech. SIs. .......•• 816-578-4221, 

FAX:818-774-2265 
NY East Selauket, Centaur Sis. Co. ......•• 51!H169-2000, 

FAX:51!H169-2006 
NY New Vork, Eastern Elctma.lnc. ........ 212-956-8100, 

FAX:212-95B-8104 
PA Springfield, Quantum Sis. ............. 215-328-5540 
TX CarroIRon, Macktech .................. 214-492-1640 
VT Esssx Junction, CluantumSIs. ......... 802-879-9151, 

FAX:716-833-5433 
inti Israel, RDT EIcIrns. Eng. Lid. •...•••••.. 972-3-463211, 

FAX:972-3-492190 
Can Rexdale, Onl, QPl. Electronics .... , .... 41 !HI74-B859, 

FAX:416-675-B871 

BTU INTERNATIONAL, INC.:BTU SYSTEMS 
DIVISION, 23 Esquire Ad., N. Blllerice. MA 01882, Tel: 
508-687-4111, TELEX: 94-7489. FAX: 508-687-9088; 
EmpL: 500; SIs. Mgt: KJ. Gislee 

BUBBi.. -TEC, B805 Sierra Ct., Dublin, CA 94668, Tal: 415-
629-8705, TWX: 910-389-6890, FAX: 415-829-9798; 
EmpL: 19; SIs. MgT: aob Nelson 

BUCHANAN, Amerace Corporation, 530 W. Ml 
Pleasant Ave., Uvingston, NJ 07039, Tel: 201-992-8400, 
TELEX: 136403, FAX: 201-992-9416; EmpL: 300 
........................ , ..... ;.. . .. .....•. C-1307-1308 

Local SeIes Offices & Reps 
AL Huntsville, Brandal-Stephens & Co. . .. 
AZ Phoenix, Mercury Engrg. Sis. ........ .. 
CA Los Altos, J.W. Wilhoit Co. .......... .. 
CA Tustin, Schoenbachler-Dobson Co. .. , 
CO Li\tleton, The Clill Beabout Co. ...... .. 
CT Glastonbury, Tulimieri Assocs. .. , .... . 
FL OrlandO, Brandel-Stephens & Co. ., .. , 
GA Decatar, AustIn-Brown Inc. ........... , 

205-833-0445 
802-285-0344 
415-981-3680 
714-544-1 B86 
303-795-1000 
203-857-3532 
407-425-3202 
404-370-7500 

[§3~tt~ 
BRILL 
ELECTRONICS 

.... (415) 834~5888 
610 E, 10th St" Oakland, CA 94606 

(BUCHANAN] 
(213) 452-8002 

1220 Olympic 81., Santa Monica, CA 90404, 

BUCHANAN 
Over 

1,000,000 
Terminal 
Blocks 

in Stock, 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

Orders Placal by 3:00 p.m, are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
'1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W_ 631 



BUCHAN Manufacturers and SateS Offices Directory 
HI Millani, HC Burgess & Assocs. ........ 808-623-3118 'CA Santa C1era. Engrg. AssocIs. ..•...•. , ..• 408-986-5001. BUNTING MAGNETICS co.. 500 So. Spencer Rd.; 

Newton. KS 67114, Tel: 316-284-2020, 800-835-2526. 
FAX: 316-283-4975; EmpL: 120; SIs. M{ir: Robert J. 

Il Bolingbrook, Amerace COrp.-RegioIiaI 011. . FAX:408-727-1680 
........................•.....••. : ..... 708-759-3810 co Aurora, Moss MkIg. •••.••••..•••••..... 303-340-8535, 

IA Des MOInes, ,JetTy Shumway AsIiocs. 
........ ....•. .•.. .. .•.... . ......... . .. 515-285-0704 

KS L~ MidtecAssoc; .•...•. , ......•• 913-541-()505 
ME E Sebago, EIcIrI. Camps. Inc. ........• 508-655-2225 
Me Mt AIry, Straytan Assoc; •......•...... 301-831-7007 

FAX:a03-341-7930 
FL Indian Rock I!ch;, PAR Assocs..Inc. ..•• 813-596-8841. 

FAX:813-595-8523 
GA Atlanta, Par Assoc; ........•..•..•••••. 404-391-9117. 

. FAX:404-395-6346 

Bunting . 

BURBANK SHEET METAl.. WORKS INC.. 156 w. 

MA Hingham. Nor1heast Reps. ....•....... 617-749-8700 IL Long Grove, Robert Adams Sis. , .....•. 7Cif3..634.3384, 
FAX:708-634-3385 

KS Lenexa. Midtec Assoc; •....•.....••.... 913-541-()505 • 
FAX:913-541-1729 

MD CoIuITtie. Tyler Griffin Co. .......•..... 301-1195-1215, 
FAX:301-995-0344 

MA IleImont, EIcIm. Corr1lS- &Svc. •....... 617-484-8680. 

VerWgoAve.. IIurbank. CA 91502, Tel: 819-846-0318, 
, FAX: 816-84&-0359; EmpL: 12 

MI Royal Oek. HlIHronIcs Inc. . . . . . . • . •• . • . 404-37CH550 
MN Bloomington, Arnerace COrp.-Regional 011. 

. . '. . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 612-854-2030 
MS MadIson. SL Welch & Assocs. ••.••••• 601-856-5471 
MO Sl Louis"The Lassen CQ. •••. '"....... 314-741-7710 
NE Omahe. Jerry Shumway Assocs. . . . . . • 402-334-5302 
NJ Berkeley Heights. Cembridge Allen, & Assocs. 

. . . . .. • . • . • . . . . . . . . . • . • . . . • . . . . • . . • . . . . 906-484-0203 
NM Corrales, Sun Sis. Co. ................ 505-896-1780 
NY VlCIor, Net Sales Co. .............•.... 716-924-1844 
NC Gr8ensboro. HileAssocs. .........•... 919-286-1500 
OH Willoughby, Versatron ......•......•.. 216-944-0082 
OK Broken Arrow, AlrOw lnell MkIg. ... . . . . 916-258-4991 
OR Portland, Dayne Hansen & Assocs. ... 503-297-1656 
PA Pittsburgh, Fcister-McCllnton Co. .. . . . . 412-831-6330 
PA Willow Grove. Cusick EIectrl SIs. ..... 215-659-6866 
TN Knoxville, EMR Inc. ................... 615-691-1025 
TX Houston. R-Squared Elclms. ...•.. . . . . 713-820-3210 
WA SaatlIe, Dayne Hansen & Assocs. ..•.. 206-246-1884 
Wi Appleton, Harold Mercer CQ. •.....•... 414-739-6223 
WY Littleton. The 01111 Beebout Co. . . . . • . .. 303-795-1000 
Can Markham. Ont, Birtle MkIg. .••••.••••• 41~77-7722 

I~ 
FAX: 614-445~8224 

BUCKEYE STAMPING CO., 555 Marion Ad., Columbus. 
OH 43207, Tel: 614-445-6433; Empl:85; Skr. Mgr" Jim 
~ ......................................... ,C·1017 

Local Sales Offlcss & Reps 
AZ ,PhoenIx. Moss MkIg. ................... 802-433-9349, 

FAX:602-246-4767 
CA Irvine. Vale Elclrns, Assocs. ............ 714-551-4004, 

FAX:714-551-2886 

I~ ___ -.-c, Buckeye 
CASES-CARD CAGES-KNOBS 

FUll LINE AUTHORIZEO OISTRIBUTOR 

~t;tj 
ELECTRIC SWITCHES 
INCORPORATED 

2478 Fletcher Dr. Los Angeles, California 90039·2891 

213-660-1310 800-421-8855 
FAX' 213-660w 5130 

SEE COMPLETE PRODUCT LINE UNOER SWITCHES 
SECTION-5100.FAEE CATALOG 31EM on REQUEST 

Over 
10.000 

Cabinets 
in Stock 

The 
Largest 
Relay & 

Switches 
Distributor 

in the World. 

Orders Placed by 3:00 p.m. are 
the Same Day 

3) 452·1229 (415)835.1 
1301 Olympic Blvd., • 1026 6th Avenue. 

Santa Monica. CA 90404 Oakland. CA 94606 

FAX:617-484-8693 
MI Ileachwood. EIcIm. SIs. Masters. Inc. 

......•....•.•...... 216-831-11555,FAX:216-831-11647 
MN Minneapolis, A. J. Warner Co. ..•...... 612-823-8272 
Me Sl Louis, Midiec Assocs.. inc. •...•..... 314-275-8666, 

FAX:314-275-6859 
NJ Oceen. P. Saftler Assocs. ......•....... 908-922-3014, 

FAX:908-922-8198 
NM AIluquerque. Moss MkIg. •............• 505-292-7505, 

FAX:802-246-4767 
NY Fulton. P. SafHer Assocs. •.•........... 315-592-7184, 

FAX:315-592-4152 
NY Lynbrook. P. Saftler Assoc; ............. 516-593-7880, 

FAX:516-593-7637 
NC Chartotte, PAR Assocs., Inc. ......•.•..• 704-535-9858, 

FAX:704-535-5347 
OH ColUmbus, McFadden Sis. ......•..•... 614-761-3177, 

FAX:614-761-2487 
OK TulSa. Advance Tech. Sis. ............. 916-664-0482, 

FAX:91 &-664-5467 
OR Hillsboro, Doran Sis. Assocs., Inc. ...•.. 503-840-4500, 

FAX:503-640-4555 
PA PaDH, T. Griffin Co. ..................... 215-647-1550, 

FAX:215-640-4852 
TX Austin, Advance Tech. Sis. ............. 512-467-9209, 

FAX:512-467-9405 
TX Dalles. Advance Tech. Sis. ............. 214-340-1300, 

FAX:214-340-5598 
TX Houston, Advance Tech. Sis. .......... 713-440-3888, 

FAX:713-440-4437 
ur Salt Lake CIty, Moss MkIg. •..•.•..••••• 801-363-5875, 

FAX:801-328-8236 
WA Redmond, Doran Sis. Assocs., Inc ..•... 206-885-1885, 

FAX:206-869-1887 

Local DiaIribuIoI8 
AZ Phoenix, Delis Elctms. ................. 602-275-2626, 

FAX:802-275-0578 
CA Los Angeles, EI8ct. Switches ......... 213-664-1141 
CO LIttleton, Display Plus ........•...•.••.. 303-730-7333, 

FAX:393-795-6298 
i GA MarieIIa, Peach State Instrs. .....•.••. 404-971-5050 

ID Eloise, Reder EIec. ..................... 208-336-2227, 
FAX:208-336-2322 

MA WalIhem, Unear Elclms. .............. 617-894-7300 
MI Ann Aibor. Wedemeyer EIcIms. ..•.... 313-685-8611 
NJ Dover, EIectrospec ........•..•.....•.. 201-361-6300, 

FAX:201-361-7888 
NM Albuquerque. 8estech ............. c ... 505-296-0034, 

FAX:505-296-3422 
NY Hauppauge, 8road1ne EIcIm. Dist ...• 516-231'4100 
NC Charlotte, Lakeland Engrg. & Equip. .... 704-597-0044, 

FAX:704-597-7957 
OR Portland, Radar EIec. ...•.............. 503-232-3404, 

FAX:503-235-0428 
TX EI Paso,lileallndl. EIcIm. ..•..•...•... 915-779-6647 
WA RIchland, Reder EIec. •. , ..••.•••••..•.. 509-943-8336, 

FAX:509-943-6790 
WA Seattle, Radar EIec. ......•..••..•....•. 20&-282-2511, 

FAX:206-282-1598 
WA Spokane, Radar EIec. .. . . ..... .•. .•. .. 509-747-3053 

BUD INDUSTRIES, INC. 4805 E 3551h St, Willoughby, 
OH 44!l!loHl431, Tel: 216-946-3200, FAX: 216-951-4015; 

Burgess SAIA INC 

FAX: 708-215-9606 
BURGESS-SAIA, INc.. 1335 EIarcIay 8Ivd. 8uffaIo 

Grove,Il8OO89, Tel: 706-215-9800; FSC No.: 6U85O; Skr. 
Mgt" Robin Dick; DIst. Mgt : RobIn Dick 
..•...••.••..•. .•..•..••..•.•••....• 801:M1, 1l1li2-1853 

Local SaIe8 OffIces & Reps 
CA . Milpitas, Maxlm EIcIm. Sis. ..•......... 
CA Mountain View. Westech Sis. ........ . 
CA Tustin, Sierra PacIfic Engrg. .••.••.•..• 
CO UttletOl\ Harlhun Assoc; ..•.....•..... 
CO louisville, MJM Mklg.1nc. .•..•...•..•.• 
FL Fl Lauderdale, Synergistic Technlgs. 

FL 
FL 
FL 
FL 
FL 
GA 
Il 
Il 
IN 
KS 
KS 
KS 
Me 
MA 
MA 
MI 
MI 
Mi 
MI 
MN 
MN 
MO 
NH 
NH 
NJ 
NJ 
NY 
NC 
OH 
OH 
OH 
OR 
PA 

MeIboume. SynergIstic Technlgs. ..... 
Odessa, Synergistic TechnIgs. .......• 
0t1and0, Mo1Ion Prods. Inc. ..•..••..•. 
Palm Harbor, SynergIstic Technlgs. .... 
~ MoIIon Prods. Inc. •..•. 
Atlanta, Murphy and Cota ............ . 
Des Plaines, Lincoln Hodges Inc. ..••. 
Schaumburg, TiIch-Tron Sis., Inc. ..... 
IncIanapoIis. WilSon Tech. SIs. •..•..•• 
Overland PI<., Singer Indl Sis. •..••.•.. 
Overland PI<., Singer Indl SIs. •.....•.• 
Shawnee MissIon, Mertens CQ. .•••••• 
Glenarm. Hodgins Assocs. .•.......... 
I!ralnIree, RF. Dully Assocs. .•...•..•. 
Monson, RF. Duffy Assoc; Inc. .....••. 
Grand Haven, HlltroniCs ...•.....•.... 
Royal Qak, EIcIrI. Sys. Co. •........... 
Royal Oek. HUItronics •.••.••.•••••..•• 
Warren. AEC/APG ................... . 
St Pau~ KIIIICOIronk;!I ..•.••.••..•...• 
St Pau~ Vikeland Sis. Inc. .•..••..•...• 
St Louis, Mertens Co. ....•..........• 
~.PeakSIs. ............... . 
Sandown, Peak SIs. •..•.•............ 
PalisedeS Park, A. P. Technical Sis. ... 
Sussex, Carbone Assocs. ..•.........• 
Rochester, AppIcation SpecIaIsts ...• 
IlurUngton. Murphy & Cota ....•....... 
CIncinnati, AndeIson-BoIds, Inc. ..•..•• 
Cleveland, Ander8on-BoIds, Inc. ......• 
Worthington. Anderson-Bolds Inc. ....• 
Hillsboro, Doran SIs. Assocs. .•.....•. 
Philedelphla, Kenneth EI. Erdman. Co. 

PA Wayne. HodgIns Assocs. ..•.....•.... 
TX Denton, MoIIon Reps Inc. .......••.... 
WA Redmond, Doran SIs. Assocs. ........ . 
WI Janesville, Antek MkIg. Corp. .•.•..•..• 
Can Scarborough. Ont, 8urgess Switch Co. 

Local DiaIribuIoI8 
AI.. Muscle Shoals, Jones EIctms., Inc. ...• 
CA Anaheim, Control Design Supp. ••....• 
CA Fresno. Control EIec. ...•.•.•.••.....• 
CA Long Ileach, EIcIrI. Power & Controls 

408-946-8001 
415-961-1422 
714-731-3411 
303-795-5545 
303-888-9177 

305-791-8255 
407-242-9881 
813-920-5814 
407-361-8480 
813-785-7238 
306-783-9003 
404-875-2525 
708-297-3810 
708-843-7530 
317-872-2513 
913-897-2008 
913-381-3884 
913-432-9323 
301-592--7047 
617-848-3550 
413-267-11884 
616-847-1010 
313-542-1747 
313-435-0920 
313-751-4646 
612-645-7717 
612-645-4647 
314-993-6800 
803-485-7325 
803-887-2404 
201-461-11875 
201-875-1882 
716-581H1226 
919-584-6450 
513-526-5880 
216-380-9800 
614-885-3933 
503-840-4500 

215-233-0172 
215-886-9056 
817-382-4159 
206-885-1885 
806-754-4214 

416-299-0852 

205-383-1241 
714-821-1516 
209-286-4411 

FSC 1'10.: 71218; Empl: 200; SIs. Mgr:: llill DeRoche; DIst. CA 
Mgr" EI. K HItas FL 

Redwood CIty. HdII EIec. •.••..••.•..• 
213-486-6699 
415-386-1388 
407-451-1800 
305-255-4510 
4OH86-8553 
312-825-3800 
708-331-1983 
508-873-3339 
413-532-9402 
617-395-5000 
201-1125 .. 7777 
618-459-0216 
313-771-2700 
612-376-2442 
402-486-8221 

BUEHLER PRODUCTS, INC.. P. O. Box 33400, Raleigh. 
NC 27636, Tel: 919-469-8522, TWX: 51D-924-2474; EmpL: 
400; SIs. Mgr: D. Frank SIIghtorn 

BUGGIE H. H, See Caton Connector Corp. 

BULBTRONICS, INC, 45 flanfi Plaza, Farmingdale, NY 
11735,. Tel: 516-24Q-2272, 1-8OD-854-8542, FAX: 516-
246-6088; FSC 1'10.: 8240; EmpL: 55; SIs. Mgr: Uncia 
·DarmsIed; DIst. Mgt : Elayne Gray 

BULOVA WATCH CO. See Frequency Control 
Prods., Inc., American lime Prods. Div. 

FL 
FL 
II.. 
Il 
MA 
MA 
MA 
NJ 
MI 
MI 
MN 
NE 
NH 

Boca Raton. ZeIconInc. ............. . 
MIami, B & R EIcIms. Supp. Inc. •...•.• 
W. Palm Ilch.. Atlantic EIec. Inc. ...•..• 
Chicago, Leeds Electro Camp. .... , ... 
Harvey, o-ge EIcIms. .....•......... 
Fall RIver, lIroedway EIec. SIs. ....... . 
HOlyoke. FeIceIII & Clark EIec. •••••..• 
MecIord, ~re EIec. ••••••••.•••.•.• 
Rockaway. NASca .................. . 
Grand Rapids, S & F EIcIms. Supp. '" 
St Clair Shores, Spernco •....• , ...... 
Minneepols, EIcIm. Center Inc. •..••.. 
Uncoln, Scott EIec. Supp. •..••.•...••• 
Manchester, Cohen Machinery Co. Inc. 

NJ 0ekIand, Relay SpecIalties ..••.••..•.. 
BUMPER SPECIALTIES, INC.. 14 King St, p.o. Box 45, NJ South Hackensack. NASSOR ..•..•..• 

Mt Holly, NJ.0806O, Tel: 609-261-8100. 8OQ.541-25OO, NY EIrom!. EquIpIex Inc!. Prod. .....••.••.. 
FAX: 609-261-7300; SIs. Mgr"Ed Rosenthal NY Roosevelt, Automated Equip. CQ. ••••• 

803-824-4324 
201-337-1000 
201-641-3737 
212-324-1190 
516-538-7417 

632 North American offices only. For worldwicfereps& distributOl'Stsee Vol, W. EEM 1991 



Manufacturers and Sales Offices Directory 
NY Woodside, Switches Unlimited ....... . 
NO Durham, Triangle Elec. Motor ........ . 
NO Gastonia. JMT EIcIms. & ConIroI .... . 
OH Cincinnati, Richards Elec. Supp. ...... . 
PA Bristo~ Aim EIcIms. .................. . 
PA Harrisburg, Cumberland Elclms. •..... 
PA Lansdale. County EIec. .............. . 
AI Providence, J & H EIec. Co., Inc. .... .. 
SC Greenville, Sawyer EIcIms. Corp. ..•... 
TX San Antonio, Sherman Elec. Supp. Inc. 

718-478-5000 
919-596-1333 
704-867-4401 
513-242-8800 
215-785-3500 
717-232-5999 
215-368-1960 
401 .... 21-7940 
803-235-0438 

....................................... 512-224-1004 
VA CharIoIIsville, Virginia Elect. Cor!1I- '" 804-298-4184 

BYTEX CORP. 120 Turnpike Ad., Sou1hborough, MA 
01772, Tel: 50B-48().0940, TELEX: 951151; Empl.: 250; 
SIs. Mgr: Stephen Giambra. VP, Sis. 

CABLEFORM INC., Zion Cross Roads, Troy, VA 22974, 
Tel: 804-589-8224, TELEX: 822434, FAX: 804-589-3803; 
Sis. Mgr: Richard L Shannon ... Ao1850-1851; 001840 

Looal Sales Offices & Reps 
VA Troy, Cablefonn, Inc. .................. 804-589-8224 
EXP Troy, VA, CabIefonn, Inc. .............. 804-589-8224 

WI Milwaukee, Midwestern EIec. Co. ..... 41400483-1500 CABLESCAN, INC., Subsidiary of Eubanks Engrg. 
WI Racine, Badger Elect Parts ........... 414-637-1256 Co., 145 E Emerson Ave.. Orange, CA 92865, Tel: 714-

BURLBGH INSTRUMENTS, Burleigh PI<., FIShers, NY 
14453, Tel: 718-924-9355, TELEX: 976379, FAX: 718-924-

998-1961, TELEX: 291693, FAX: 714-921-2493; SIs. Mgr: 
Richard Heintz 

9072; En¢: 65; SIs.Mgr:TimothyVanSIarnbrouck; Dist. CABLESTAR, INCORPORATED, 310 S. Franklin St, 
Mgr: Timothy Van Slambrouck Glasgow, KY 42141, Tel: BOO-338-8223, FAX: 502-651-

BURLING INSTRUMENTS, INC., P.e. Box 298, Chatham, 
NJ 07928-0298, Tel: 201-635-9461, FAX: 201-635-9530; 
EmpL: 23; SIs. Mgr: Roger Nation 

BURNDY CORPORATION, An FCI Company, 
Richards Ave., Norwalk" CT 06852, Tel: 203-638-4444, 
FAX: 203-652-6226/6227; EmpI.: 3500; SIs. Mgr: Frank 
Zanattaro 

BURR-BROWN CORP. P.O. Box 11400, Tucson, AZ 
85734, Tel: 802-748-1111, TELEX: 68-6491, TWX: 910-
1111, FAX: 809-741-3895; EmpI.: 1500; SIs. Mgr: M. 
DIckey/B. McGrath/J. Stoupa ............ 001637-1639 

Looal Se/es OffIces & Reps 
AL Huntsville, Rep Inc. ................... 205-861-9270 
CA Los Angeiea, Burr-Brown Corp. ........ 818-991-6544, 

805-496-7581 
CA San Jose, Bt.rr-Brown Corp. .......... 408-559-8600 
CA Santa Ana, Burr-Brown Corp. ......... 714-635-0712 

2973; EmpI.: 25; SIs. Mgr: Lany Hollon 

CABLE SYSTEMS, INC. 210 Broedway, Everett, MA 
02149. Tel: 617-389-7080. FAX: 617-388-4758; FSC No.: 
33428; Empl: 70; SIs. Mgt: James R. Collmer 

§3 CABllTIST 
FAX: 416-475-2609 

CABLETEST INTERNATIONAL INC.951 Denison St 
E, Unit 21, Markham, Ont, Canada1.393W9, Tel: 418-475-
2607; EmpL: 50 .......................... 001230-1233 

CO Denver, Burr-Brown Corp. ......•..•.. 303-452-3545 LDceJ Sales Offices & Reps 
GA Atlanta, Rep Inc. ...................... 404-938-4358 NJ Toms RIver, Heyco Stamped Prods. .. 908-280-1600 

CADDEL 
PA Blue Bel~ Comp. for EIcIms. .......... 215-825-3939 
TX Dallas, Dunbar Assocs. ............... 214-239-7151 
UT Holladay, Sierra Tech. Grp. ........... 801-272-3733 
WA Kirldand, McLaren .................... 208-827-9400 

CAC MICROCIRCUITS INC., Bel Fuse, 2 Southgate 
Dr. Mt Cerme~ L 82863, Tel: 618-283-4343. FAX: 618-
263004295; EmpI.: 149; SIs. Mgr: Warren Mitch 
................................................. Ao1723 

Looal Se/es Offices & Reps 
AL Huntsville, Interep .................. .. 
AZ Sco1IsdaIe, Arcom Sis. .............. .. 
CA Redwood City, James S. Heston Co. .. 
CA Valencia. C & N and Assoc. .......... . 
CO Boulder, Front Range MkIg. .......... . 
FL Longwood, D-Assocs. ................ . 
GA Norcross, In\erep .................... . 
II. Itasca. L TO Technlgs. ................ . 
IN Indianapolis, Insu~ Inc .......... . 
IA Cedar RapIds, Dy-Tronix ............ .. 
KS WIChita, Dy-Tronix Inc. ............... . 
MN S. St Pau~ Northport Engrg. ........ .. 
Me Raytown, Dy-Tronix ................ .. 
Me Sl Louis, Dy-Tronix ................. .. 
NH Amherst, D. A Crowley & Assocs., Inc. 

NJ Fl Lee, Neptune ..................... . 
NY Plainview, Neptune .................. . 
NO Raleigh, Beacon EIcIms. ............ .. 
OH Cleveland, Arthur H. Baier, Inc. ...••••. 
OR Beaverton, N.R. Schultz Co. .......... . 
PA Hatboro, AQS Eleciro ............... .. 
TN Knoxville, Insul-Reps ............... .. 
TX Austin, 0eIer & MeneIaIdes, Inc. ...... . 
UT Salt Lake City, Front Range MkIg. •.... 
VA Charlottesville, DVS ................ .. 
WA Bellevue. N.R. Schultz Co. .......... .. 
WI Milwaukee, L TO Technlgs. .......... .. 

205-861-1096 
802-847-5745 
415-387-9000 
805-254-5844 
303-443-4780 
407-830-6976 
404-449-8680 
708-773-2900 
317-251-1994 
319-377-8275 
311H!38-0884 
612-457-8000 
913-229-6333 
314-291 .... 777 

803-873-7050 
20100461-2789 
518-349-1600 
918-787-0330 
218-48H1161 
503-843-1644 
215-674-3582 
615-891-7586 
512-453-0275 
801-566-2500 
804-973-0303 
208-748-1890 
414-774-1000 

IL ArIngton Hgts., Burr-Brown Corp. ..... 708-437-2877 

IA Cedar RapIds, Rep Assoc. Corp. .. '?S' 319-373-0152 
CADDELL-BURNS' MFG., 258 E 2nd St, Mu-Ia. NY 

CABLETEST PRODUCTS CO. P.O. Box 494, Malden, 
MA 02148, Tel: 617-665-2932; Empl: 28; SIs. Mgt: H. E 11501-35OB, Tel: 518-748-2310, FAX: 518-742-2416; 
Holley; Dist. Mgr: H. E Holley EmpI.: 30 ................................. Ao1172-1188 

KS Kansae City, Be EIcIm Sis., Inc. ....... 342-1211 
MD Hunt VaHey, Marktron Inc. ............. 301- 1111 
Me Rockville, Mark1ron Inc ................ 301-251-8990 
MA N. Billerica, Burr-Brown Corp. ..•...... 508-670-9800 
MI Fannington, Burr-Brown Corp. ........ 313-474-6533 
MN Bloomington, Electronic SIs. Agency.. 612-864-8291 

CABLETRON SYSTEMS, INC., 35 Industrial Way. CADDELL COIL CORP. P.O. Box 1235, South St, 
~,NH 03867, Tel: 603-332-9400, FAX: 803-332- Middletown Springs, VT 05757, Tel: 802-235-2019; EmpI.: 

MO BrIdgeton, Be EICtm Sis., Inc. ......... 314-739-8863 
4616; EmpI.: 1500; SIs. Mgt: Jack Branowski 6; SIs. Mgr:James Caddell 

NM Albuquerque, Morrison & Fern, Inc. ... 505-271-6433 
NY Enc:Icott, Advanced Comps. Corp. .••.• 607-785-3191 
NY ~,Advanced Camp. Corp. .... 716-544-7017 
NY Scottsville, Advanced Comps. Corp. ... 718-689-1429 

CABLE USA, INC. 2584 So. Horseshoe Dr. Naplea, FL 
33942-3580, Tel: 813-843-6400, FAX: 813-643-4230; FSC 
No.: 67050; EmpL: 55; Sis. Mgt: Joe Giordano 

NY Syracuse, Advanced Comps. Corp..... 315-699-2871 CABLE)(, INC. 96 Inverness Dr. E, SIs. J, Englewood, CO 
NY Syracuee. Expert Inds. ................ 315-455-2469 
NY Yonkers, Bt.rr-Brown Corp. •..••.....• 914-964-5252 80112, Tel: 303-792-57~ FAX: 303-792-3006; Empl: 50; 

NC.~WirIston-SaIem,MurcotaCorp. .~., "e. Jlm-7221!'M!L .~ ~~SIs ... MtJr: ~en_~~L>i8t.'..~ ...... Reed C. Mulder 
OH Aurora, Mala Tech. Sis. Inc. ........... 218-582-6772 
OH Cincinnati, Burr-Brown Corp. .......... 513-891 .... 711 CABOT BEAYLCO, DIV. OF CABOT CORP., See 
OH Cleveland, K-T/Depco MkIg. .......... 218-442-8200 NGK Berylco, Div. of NGK Metals Corp. 
PA PIttsburgh, K-T /Depco Mktg. ....... '" 412-387-1011 
PA Spring House, QED EIcIms. .. .. .. . .... 215-843-9200 
TN Jefferson CIty, Rep Inc. ............... 615-475-4105 
TX Dallas, Burr-Brown Corp. ............. 214-763004555 
TX Houston, Acudata Inc. ................ 713-5&0-2451 CAST"". 
TX Houston, Burr-Brown Corp. ........... 713-986-6546 
TX Plano, Acudata Inc. ................... 214-424-3587 

srsr*MS IIIICo 
UT Saft Lake City, Aspen Sis., Inc. ........ 80100467-2401 
WA Kent. Burr-Brown Corp. •...........••. 206-859-9220 

BURR-BROWN/INTElLIGENT FAU<:708-272-1095 
INSTRUMENTATION, See Intelligent CABTRON SYSTEMS, INC., 200 N. Anets Dr. 
Instrumentation/Burr-Brown 

BURTON ELECTRICAL ENGINEERING, Wyle 
Laboratories, 111 Maryland Street, EI Segundo, CA 
90245, Tel: 213-322-0615, TELEX: 658465, TWX: 910-
348-6699, FAX: 213-322004520; FSC No.: 81861; EmpI.: 55; 
SIs. Mgr: Bill Owen 

BUSSCO INC. 119 Standard St, EI S9!Jlndo, CA 90245, 
Tel: 213-322-6580, TWX: 910-348-6295, FAX: 213-322-
8130; FSC No.: 29593; EmpL: 55 

BUSSMANN;COOPER INDUSTRIES, P.O. Box 14460, 
St louis, MO 63178, Tel: 314-384-2877, TELEX: 44 841; 
FSC No.: ;Multiple; Empl: 3000; SIs. Mgt: John Monter; 
D/st. Mgt: John Monter 

BYTE CRAFT LIMITED, 421 KIng St No, Waterloo, Ont, 
CAN N2J 4E4, Tel: 519-868-6911, FAX: 519-748-6751; 
Empl: 5; SIs. Mgt: JucI Banks 

BYTEK CORP, Instrument Systems DiV.543 NW 77th 
St, Boca Rab1, FL 33487-1323, Tel: 407-984-3520, 
TELEX: 4996389 BYTEK, FAX: 407-984-3615; Empl: 45; 
SIs. Mgr: MedeIIne SeIwItz 

NofIhbrook, IL 80082, Tel: 708-498-6090; En¢: 45; SIs. 
Mgt: Mike Gober . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1>1018 

Looal Sales Offices & Reps 
AZ Tempe, Sierra Tech. GIp. ............. 802-894-2335 
CA Hayward, Larsen Assocs. ............. 415-358-9559 
CA Orange, XBX SIs., Inc. .. .. .. .. .. . .. . .. . 714-998-8200 
CA San Diego, XBX Sis., Inc. ............. 619-586-1577 
CO Englewood, Sierra Tech. Grp. ......... 303-790-1700 
CT Watertown, May Tech ................ 203-274-3777 
FL Orlando, DAl ........................ 407-299-7754 
GA Ulbum, PhilHp Matt'-s Corp. ........ 404-381-1682 
IN IncfllUlSpOlIs, Uberty Sis. .............. 317-686-6396 
KS Wichita, Buckman & Assocs. ... . . . . . .. 318-287-2052 
Me Silver Spring, Ansell Engrg. ........... 301-949-1655 
MA ReadIng, May Tech. .................. 617-942-7135 
MI Uvonia. LoweI~WendI ................ 313-484-2722 
MN St Pau~ Countryman Assocs. .•..•...• 612-845-9151. 
MO St Charles, Buckman & Assocs. ...... 314-947 .... 727 
NJ Kenvi~ ~ for EIcIms. .....•. 201-927-6682 
NM Organ, Sierra Tech. Grp. .............. 505-382-5542 
NO Kings, Phi~ Matthews Corp. ......... 919-983-9790, 
OH Dayton, Geotronlx .................... 513-854-5938 
OH Richfield, GeoIronix................... 216-659-6100 
OR Portland, McLaren, Inc. . . . . . . . . . . . . . . . . 503-297-2249 
PA Allison Pic., ~onix ................. 41200487-1770 

~ BUSSMANN 

over. 5.~~~~~ .. 
in Stock. 

Over 
8.000.000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

EEM 1991 North AmerIcan offices only. For worldwide reps & distributors, see VoL w~ 633 



CADDOC 

HIGH PERFORMANCE FILM RESISTORS 

FAJ<:714-369-1151 
CADDOCK ELECTRONICS, INC., 1717 Chicago Ave., 

RlVerslde,CA 92507, Tel: 71 .... 788-1700, lWX: 910-332-
6108; FSC No.: 19647; EmpL: 300 ........ AO,1852-1879 

Local Sales OffIces & Reps 
OH Cleveland, Arthur H. Baier Co. ........ 216-461-6161 
OH Dayton, Arthur H. Baier Co. ........... 513-276-4128 
OR Bliaver1on, EIctm Sources ••••.. . . . • • • 503-627-0838 
WA Bellevue. EICtm. Sources ............. 21J60451-3500 

Local DIstributor.s 
TX Houston, Lenart Co ................... 713-22f>.1465 

CAD ENGRG. & ASSEMBlY INC. 8863 Tyler Blvd., 
Mentor, OH 44060, Tel: 216-25f>.7744, FAX: 216-25f>. 
59OO;EmpI.:28 

CADILLAC PLASTIC & CHEM. CO. DIV. OF MA 
HANNA, 143 Indusco Ct, Troy, Ml48083, Tel: 313-583-
1200, lWX: 81()'232-1886, FAX: 313-583-4715; EmpL: 
1000 

CAD UTILITY CO., 21115 Dllvonshire St, St9.318, 
Chatsworth,CA 91311; Tel: 805-527-8630, FAX: 805-526-
5093; Empl.: 6; SIs. MgT: Stan Chambers 

CAIG LABS., 1175-0 Industrial Ave., Esconddo, CA 92029-
1431, Tel: 619-743-7143,'FAX: 619-743-2460; Empl: 15; 
Sis. Mgr: laurie Skultety; Dis/. Mgr: Laurie Skuftely 

CALABRO INOS. INC., See UNITRACK Div., Calabro 
Inds., Inc. 

CAL -A V, INC., 515B Westchester Drive, CampbeI~ CA 
95008, Tel: 408-371-0888, FAX: 408-371-0872; EmpL: 8 

CALAY SYSTEMS, INC., 16842 Von Karman Ave. No. 
100, Irvine, CA 92714. Tel: 71 .... 863-1700,· TELEX: 
6711321, FAX: 71 .... 863-0310; Empl.: 70 

CAl CRYSTAl LAB.INC.".~ N. Gilbert,Anaheirn, CA 
92801, Tel: 71 .... 991-1580, 800-333-9825, FAX: 714-491-

.' 9825; Empl.: 30; . Sis. Mgr: Audrey Gevers 

CALEX MFG. CO., INC., 3355 Vincent Ad., Pleasant HiI~ 
CA 94523, Tel: 5'()'932-39", TELEX: 259888, FAX: 51()' 
932-6017; FSC No.:29988; EIT!IiL: 75; Sis. Mgr: Steve 
Mathias........................... 001008,1641-1648 

Local Sales Offices & Reps 
CA Long Bch, Saber Entprs., Inc. ......... 213-59f>.5646 
CA MIn VIeW, Saber Entprs., Inc. .......... 415-968-0427. 
CA San Diego, Saber Entprs., Inc. ......... 619-271-1523 
CO Parker, Davis Assocs. . .. .. .. .. .. .. .. .. 303-841-8848 
CT Tolland, RG. Assocs. ................. 203-87&-4201 
GA Marietta, Testech Entprs., Inc. ......... 404-971-2298 
IL CarPentersville, Precision Meas. Prods. Inc. 

. .. . .. . .. . . . .. . . ... .. . .. .. . . . .. . .. .. . .. 70&-426-4446 
MA Hanover, RG. Assocs. ................ 617-293-5233 
MA Lowell, R.G. Assocs. .................. 506-456-9602 
NJ Cherry Hill, Arialectro Tech. Rep., Inc. 

609-795-6676 
NC Richfield, Geotronix ................... 216-659-6100 
OH Trotwood, Geo1ronix .................. 513-854-5939 
OR Portland, Topp Engrg. .... .. .. .. ... .... 503-244-1285 
PA Allisqn Pk., Geo1ronix .: ............... 412-487-1770 
MI Sterling Hgts.,.Geotronix .............. 313-254-0520 
TX Housion, Chauvin Engrg. Co. •.....•.. 713-666-4770 
tx RlchsrdSon, Chauvin Engrg. CO. ...... 21 .... 22().1234 
VA Burke, Analectro Tech. Rep., Inc. ...... 703-922-4317 
WA Bellevue. Topp Engrg. SIs. Co. ........ 206-747-5400 
WA Greenacres,Topp Engrg. Sts..: .. .. .... 509-925,4177' 

Local 0istribut0r3 
OH Rlchfi8ld. Alpha Distr: ......... " ...... 216-659-7100 

CALI~RON INSTRUMENTS, Burton-RogeriICo., 220 
Grove,St, Wafthern,.MA 02154, Tel: 617-694-8440, FAX: 
617.:ae3-6393; EmpL: 14; Oist. Mgr: W. Burton 

CAliFORNIA. AUTOMATION INC~ 11815 SOrrento 
Valley Rd.; San Di,go. CA 92121,Tel: 619-452-1341., . 

9AlIFORNIA AVIONICS LABS., See caI-'Av,lnc. 

CALIFORNIA DC, 2150 An¢hor Ct, Newbury Park, CA 
91320, Tel: 6Of>.499..3621 , FAX:'60f>.498-63$I; EmpL: 
100; SIs. Mgr:G:Paion; Oist. Mgt: C. Paton' 

Manufacturers and Sales Offices Directory 
CAlIFbRNIA EASTERN LABS. INC. 4590 Patrick Henry 

Dr. Santa Clara, CA 95056-0964, Tel:. 408-988-3500, 
TELEX: 346393, lWX: 171197; EmpI.: 118 

California 
INSTRUMENTS 

FAJ<: 619,,279;8139 
CAUFORNIA INSTRUMENTS CORP., 5125 Convoy 

St; SI&. 201, San Diego, CA 92111-1216, Tel: 619-279-
8820, 800-356-2244, T9..EX: 695047 CAUCO SDG; FSC 
No.: 16067; EmpI.: 70; SIs. Mgr: D.R. Chilcoat, G.R. Holland 
... ... .. . . .. . ....... .. . . . .. ... .. . .. .... . . .. 002179-2181 

Local Sales Offices & Reps 
AL Huntsville, SeL Dves.-8E .............. 2Of>.536-1969 
AZ Tempe, ScL Dvcs.-West............... 602-73().9774 
CA Huntington Beach, ScL Dves. West ... 714-84()'3501 
CA San Jose, Seientific Dvcs. ............ 406-554-0455 
CO Broomfield, ScL Dvcs.-West ........... 303-489-5145 
CT ML Canne~ ScL Dvcs.-NE ............. 203-246-9361 
FL Orlando, Scientific Dvcs.-SE .......... 407-841-6160 
IL ArlingtOn HIs., Berndt Assoc. . .• • . • . • . • 708-632-0900 
IN Carmel, Berndt Assoc. ................ 317-844-0114 
KS Overland Park, Ramsey Assocs. ...... 913-541-1007 
LA Metairie, DaIa Mktg. Assocs. . • . . . . • . . • • 504-833-3655 
MD Hunt Valley, Electronic Resources, Inc. 

....................................... 301-584-7547 
MA Waftham, SeL Dvcs.-NE ............... 617-89().5816 
MN Minneapolis, Berndt Assoc. ........... 612-546-2021 
Me St Louis, Ramsey Assocs. ............ 31 .... 532-9388 
NJ Ridgefield Park, ScL Dves. East, Inc. . .. 201-440-3430 
NM Albuquerque, ScL Dvcs.-West ......... 50&-883-3668 
NY Rochester, TAE-Rep, Inc. ............. 716-586-8710 
NY Whitney PI., TAE-Rep, Inc. .. ,......... 607-692-3705 
NO Raleigh, Sci. Dves.-SE ................ 919-859-0888 
OH Cincinnati, Dietrich & Assoc. .......... 513-984-8924 
OH Independence, Dietrich & Assoc. ...... 216-642-7965 
OK Tulsa, DaIa Mktg. Assocs. ........ :... 918-494-2711 
OR Beaverton, Northwest T&M ........... 603-64:.-9000 
PA Horsham, Sci. Dvcs. East ............. 21 f>.956-0700 
PA Plttsburgh, Dietrich & Assoc. . . . . . . • . .. 412-692-2992 
TX Austin, Data Mktg. Assocs. ............ 512-338-4701 
TX Dallas, DaIa Mktg. Assocs. ... .. .. .. ... 21 .... 66HI300 
TX Houston, DaIa Mktg. Assocs. ......... 713-579-2995 
TX San Antonio, DaIa Mktg. Assocs. .. .... 512-342-3031 
WA Bellevue, N.W. T"81& Measurement .. 206-881-8857 
WI Milwaukee, Berndt Assocs. ........... 41 .... 54f>.8400 
Can Markham, Ont, Multitest Elclms. ...... 418-47()'2929 
Can N. Vancouver, B.C. Jerome & Francis Co., Ltd. 

............ , . .. .. . .. . .. .. .. .. . . . .. .. .. 604-988-1288 

CALIFORNIA MICRO DEVICES, INC. 215 Topaz Street, 
Milpitas, CA 95035, Tel: 406-253-3214, FAX: 406-253-
7848; FSC No.: 56427; EmpI.: 70; SIs. Mgr: Stephen R. 
Pass 

CAlIFORNIA MICROWAVE, 990 Almanor Ave., 
Sunnyvale, CA' 94086, Tel: 406-732-4000, TELEX: 35 
2016, lWX:. 91 ().339-9231 , FAX:· 408-732-4244; EmpL: 
1020 

CdLmdRK 
CORPORATION 

FAJ<: 818-287-7350 
CALMARK CORP., 4915 Walnut Grove Ave., San Gabri~ 
. CA 91778, Tel: 816-287-0451; FSC No.: 52094; EmpL: 90; 

SIs. MgT: Pater Jeanseau; Dis/. Mgr: Peter Jeanseau 
.............................................•... Col019 

Local Sales Offices & Reps 
AZ Phoenix, Howe & Howe Sis. .......... 602-254-7971 
CA Oceanside, Noo Rep. Tech. Sis. ....... 619-941-0558 
CA SanGabrie~QllmarkCorp. ........... 816-257-0451 
CA Santa Clara, Calmark Corp. ........... 406-988-1260 
FL Winter Springs, Sunland Assocs. •..... 407-365-9533 
IL Downers Grove, GoItBn Assoc. .....•. 706-512-D093 
IA Cedar Rapids, Stan Clothier Co. ...... 319-393-1576 
KS Olalhe, Stan Clothier Co. ............. 913-~13 
MD CockeysvIlle, Dalbrook Corp. • . . . . . . • •. 301-666-2212 
MI Farmington Hills, W.RHummon ....... 313-474-0661 
MN . St Paul, innovate Sis. . . . . • . . . . . . . . . . .. 612-22f>.9772 
Me St Cherl8s, Stan Clothier Co. ......... 31 .... 925-6078 
NJ FortLae, Neptune Elect ............... 201-461-2769 
NY E. ~yrllCUse, Fountain, Young & Co .. .' .31&-437-7733 
NY Plainl(iew, Neptune Elect. ............. 516-349-1 BOO 

NO Matthews, Arthur, Harris & Assocs. . • •• 704-64s.1085 
OH Miarnisburg,:Electronic8 COrrpt., Inc... 513-688-3340 
OH Rocky RIVer, Electronic Comps., Inc. .. 216-331-5330 
OR Beaverton,"Unieornp, Inc. ............. 503-643-1645 
PA Colmar, DaIbrook Corp. ............... 21 &-997-2770 
TX Richardson, Zonk Aseocs. ............ 21 .... 236-7651 
TX Stafford, Zonk & Aseocs............... 713-581-7777 
WA. Snohomish, Unicomp, Inc. •.••.•...... 206-568-0511 
EXP Ireland/CappocJJin, Caimark Ireland, Ltd. 

.. .. .. . .. .. • .. . ..... .. .. . .. . . . .. . .. .. .. 353-59-54205 
EXP San GabrIel, CA, CaImark Corp. ....... 816-287-0451 
PR Seintruoe,StSCO ................. , .... 609-726-3137 
Can Islington, Ont., Pipe-Thompson Ltd. . . . . 41,6-236-2355 

Local Distribulots 
AZ Phoenix, Aero-Space Southwest ... • . . 602-582-2779 
CA Fremont, Terminal SIs. Corp. .......... 415-656-7722 
CO Denver, Solder Tee.................... 303-823-5000 
IL Elk Grove, Marlec Assocs. •..•..•••... 708-95EH1090 
MD Beftsville, Patricko, Inc. .......... .. .... 301-937-4960 
MA Havemil~ Cord........................ 617-374-0100 
MN Minneapolis, Aero-Space Corr1>uter Supp. 

. .. . .. .. .. .. .. .. . .. .. .. .. .. . .. . .. . .. ... 612-884-4725 
NJ Corbin City, Index .................... 609-828-4040 
NM Albuquerque, Betatron ................ 50&-821-1122 
NY Elmsford, Multlmetrlcs Co. ............ 914-347-3887 
NY Enc,lwal~ Pryrne-Une Distrs. ........... 607-746-5200 
OH Miamisburg, E.C.I. Distrs. .............. 513-688-3340 
TX EI Paso, International EIex. . • . • . . . . . • . . 91 f>.59&-3406 
TX Richardson. Zec Sis. .. .. .. .. .. .. .. .. .. 214-669-0895 
Can Mlssissauga, Ont, Rush EIex. Ltd...... 416-877-7260 

CAlMOS SEMICONDUCTOR, INC. 20 Edgewater 
Street, Kanata, Ontario, Canada K2L tV8, Tel: 613-636-
1014, 80()'267-7231, TELEX: 053-4501, FAX: 613-631-
1742; EIIllL: 52; SIs. Mgr: Vince Venebs; Oist. Mgr: carol 
Norton 

CAlOR, INC., See Slemice, Inc. 

CAL-SCOPE, Exceltron Inc. 473-707 Macara Ave., 
Sunnyvale, CA 94088, Tel: 408-730-4573, 1-600-828-
3547, FAX: 408-730.9537; ErnpL: 4; SIs. Mgr: Mlchi A 
Kawaguchi 

CAl-TEK ENGINEERING, 38 RIVerside Drive, Kingston, 
MA 02364, Tel: 617-585-5888; ErnpL: 5 

CAMBRIDGE AEROFLO, INC. 900 ML Laurel Circle, 
Shirley, MA 01464, Tel: 508-4f>.2348, TELEX: 948503, 
FAX: 508-42&-2338; EmpI.: 25 

CAMBRIDGE ELECTRONICS LABORATORIES,2O 
Chester St., Somerville, MA 02144, Tel: 617-629-2805, 
TELEX: 946560 RACE 

CAMBRIDGE FILTER CORP. P.O. Box 4908, Syracuse, 
NY 13221-4906, Tel: 315-457-1000, TELEX: 322096, FAX: 
315-457-7341; Empl.: 40().50() . 

CAMBRIDGE INSTRUMENTS, INC. Optical Systems 
Division, P.e. Box 123, Buffalo, NY 14240, Tet: 716-891-
3000, TELEX: 91-265 REICHERT BUF UW; EmpL: 650; 
SIs. Mgr: Ronald Armstrong, VP Sis. & Mktg. 

CAMBRIDGE PRODUCTS.. 244 Woodland Ave., 
BIoomIieId, CT 08002, Tel: 203-243-1761, 6O().243-6814, 
FI\X: 203-242-7006; ErnPi-: 32; 818. Mgr. BID PItcher; Oist. 
Mgr: Bill Pilcher 

CAMBRIDGE TECHNOLOGY, INC. 23 Elm Street, 
Watertown, MA 02172, Tel: 617-923-1181, lWX: 91()'25(). 
7539 CAMTECH BSN, FAX: 617-924-6378; ErnpL: 33; SIs. 
Mgr: Bruce Rohr 

CAM. GRAPHICS CO. INC. 15 Ranlck Dr. W. Amityville, 
NY 11701, Tel: 51.6-942-3400, FAX: 516-642-1005; FSC 
No.: 63203; EmpI.: 50; SIs. MgT: MIchele Forbes 

CANADA WIRE AND CABlE LIMITED, 250 Ferrand Dr. 
Don Mills, Ontario, Canada MaC 3J4, Tel: 416-42405000, 
TELEX: 08f>.2412O, FAX: 416-42 .... ,008; ErnpL: 5,000; SIs. 
Mgr: John Murphy (Long Beach) 

CANADIAN THERMOPlASTICS OP. FERRO 
CORP., Ferro Indl Prods. Lid. Thermoplas.Div. 354 
Dsvis Road, Qakville, ONT. L6J 2Xl, Tel: 416-846-4277, 
TELEX: 06-982218; SIs. Mgr: Wayne Smith 

CANADIAN THERMOSTATS & CONTROL DEl/ICES 
LTD. 9415 Mountian Sights, Montreal, PO. Canada 
H4P2B8, Tel: 51 .... 739-3274, TELEX: 05-825819, FAX: 
51 .... 739-2902; EiT¢: 20; 818. Mgr: Richard W. Murk 

C &.C JETRONIC, INC., Research Pk. 318 Wall St., 
Princeton, NJ 08540, Tel: 609-921-8540, FAX: 609-921-
7971; EmpL: 30; SIs. MgT: C. Jarry Chiang ..•.. Ao2188; 

CoI383; 001652 

634 North American offices only. For. worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory CARCO 

C & C TECHNOLOGY INC., Bldg. 9, Unit 50, 245 W. 
Roosevelt Rd., west Chicago,lL 60185, Tel: 708-231-0015, 
TB.EX: 497481" FAX: 708-231-()345; EmpI.: 6; Sis. Mgr" 
Randy Cochran 

caD CHARTER POWER SYSTEMS, 3043 Walton Rd., 
Plymouth Meeting, PA 19462, Tel: 215-828-9000, TELEX: 
665 1059 CD BAT UW, TWX: 51o-eeo-8436, FAX: 215-
828-6579; EmpL: 1500 

C & K COMPONENTS, INC., 2035 Hwy. 70 East, 
Clay1On, NC 27520, Tel: 919-553-3131, ESYLNK: 
62951659, FAX: 919-553-4758; Empl.: 250 ..... a·1655 

Ga 
The Primary Source Worldwide~. 

FAX: 617-527-3062 
C & K COMPONENTS, INC. 15 Riverdale Ave., Newton, 

MA 02158-1082, Tel: 617-964-8400, TB.EX: 92-2544, 
TWX: 710-335-1163; FSC No.: 09353; EmpL: 450; SIs. 
Mgr" T. Hankins; DIst. Mgr" James MartInec, Gen. Mgr . 
................................................. 801854 

Local 5aJes Offices & Reps 

Canon 
FAX: 516-354-1114 

CANON U.S.A., Elctrn. Camps. Div., One Canon 
Plaza, Lake Success, NY 11042, Tel: 516-488-6700, 
TB.EX: 51&-354-1114; EmpI.: 500; SIs. Mgr" Ron Travis 
.•.. . . . ...... .... . . . ...... .. ... ..•.. ... .... a·11186-1887 

Local SeJes Offices & Reps 
CA Sante Clara, Canon USA, Camps. Div. 

401HI86-8760 

CANYON ELCTRNS. 2001 W. North Lane, Phoenix, lIZ. 
65021. Tel: 602-944-4421, FAX: 802-943-0739; SIs. Mgr" 
Gecrge J. MIIlak •........•...•...........•..• , .. a·1043 

CAPACITOR SPECIALIST, See CSI Capacitors 

CAPACITOR TECHNOLOGY PRODUCTs, INC. 5015 
Speedway Dr. Ft Wayne, IN 46625, Tel: 219-484-9054, 
FAX: 219-484-8275; Sis. Mgr" Kevin Kurtz 

CAPCON, INC., 147 West 25th Street, New York, NY 10001, 
Tel: 212-243-6275, FAX: 212-645-0165; SIs. Mgr" Ed 
Reeves; Dist. Mgr" B. Cameron 

l ~A~ · L *RE Ay"SpECIA TIES 
17 RARITAN ROAD • OAKLAND. NJ 07436 

World's largest specialty distributor of 
RELAYS • SWITCHES • TIMERS • COUNTERS 

SOLENOIDS • SENSORS • CIRCUIT BREAKERS 
TRANSFORMERS • SOCKETS • LIGHTED DEVICES 
POWER SUPPLIES • TERMINAL BLOCKS • FANS 

CONTROLS' CONNECTORS • CABLE TIES 

FROM STOCK _&.,® The Primary ~rce 

.. ~ Worldwide .. 

SWITCHES 
Miniature, Subminiature, Toggle, DIP, 

. Rocker, Lever, Pushbutton, Slide, 
Rotary, Thumbwheel & Switch lock 

AL Hun1svllle, Beacon E1ctms. .......... .. 
lIZ. Tempe, Reptronix, Lid. .............. .. 

205-881-5031 
602-345-4580 CAPINTEC INSTRUMENTS, 6 Arrow Ad., Ramsey, NJ 

07446, Tel: 201-825-9500, TELEX: 642375, FAX: 201-825-
1336; FSC No.: 6666;6665; Empl.: 150; Sis. Mgr" Eric 
Weis; DIst. Mgr" Robert Kanzler 

CA Auburn, Ewing-Foley, Inc. •............ 
CA Loa Al1os, Ewing-Foley .............. . 
CA Mon1rose, Luscombe Eng. .......... .. 
CA San Diego. Luscombe Eng. .......... . 
CO Boulder, Franl Range MkIg. ••.••..•..• 
FL Boca Raton, Beacon E1ctms. .......... 
FL Longwood, Beacon Elctms. ••.....•.•. 
GA Atlanta, Beacon Elctms. .............. . 
II. Elk Grove VIg., Con1roI SIs. .......... . 
IN Carme~ Technlg. MkIg. Corp. ........ . 
IN Ft Wayne, Technlg. MkIg. Corp. ...... . 
MO Raytown, Can Tech, Inc. ............ .. 
KY louisville, Bromberg & Assoc. .•.•..•. 
KY louisville, Technlg. MkIg. Corp. ....... 
MD Randallstown, Beacon North, Inc. •...• 
MI Fannington Hills, Rathsburg Assoc. .•. 
MN Minnetonka, Gibb Elctms. ............ . 
MO Bridge1on, Can Tech, Inc. ............ . 
MO Kan_ City, Hill & Co. .............. .. 
MO St Louis. Hill & Co. .................. . 
NM Albuquerque, Reptronix .............. . 

_____ NY Port Wll.!lhir)g!Qn,_~htec, Inc. .•..•..•. 
NY Victor, Ne1 SIs. ...................... .. 
NC Raleigh, Beacon EIctms. ............. . 
NC RaleIgh, JLS Assoc. ................. . 
OH Beachwood, Thompson & Assocs. •..• 
OH Dayton, Thompson & Assocs. ••....... 
OR Tigard, LD EIctms. ................... . 
PA Santurce, Beacon EIctms. .•.....•.... 
PA Wayne, Quality Comps. .............. . 
TX Austin, R F. Kimball Co., Inc. ......... . 
TX Richardson, R F. Kimbell Co. ........ . 
UT San Lake City, Aspen SIs., Inc. ...••... 
VA SterUng, Beacon North ............... . 
WA Snohomish, LD E1ctms. .............. . 
WA Spokane, LD Elctms. .............•.... 
WI Brookfield, Conlrol Sis. ............... . 
Can Markham, Onl, Avotronics, Lid. ..•.... 
Can Pointe Clare, QUE, Avotronics, Lid. •... 

91 &-885-6591 
415-941-4525 
81 &-249-9000 
619-292-4323 
303-443-4760 
407-997-5740 
407-332-1940 
404-258-9640 
70&-595-2110 
317-844-8462 
219-432-5553 
81&-358-8100 
502-45&-1498 
502-893-1377 
703-47&-2480 
313-489-1500 
612-935-4600 
314-291-4230 
81 &-361-1669 
314-842-6868 
505-292-1718 
51 &-767-0336 
716-924-1844-

919-787-0330 
919-84&-8445 
21 &-631-8277 
513-435-7733 
503-684-8221 
609-72&-5040 
215-687-3553 
512-443-5284 
214-231-3447 
601-467-2401 
703-47&-2480 
206-568-0511 
508-922-4863 
414-797-9500 
41&-475-2024 
514-697-2135 

C & K/UNIMAX, INC., C & K Components, Inc., Ivas Ad., 
P.O. Box 152, Wallingford, CT 06492, Tel: 203-269-8701, 
FAX: 203-265-5398; FSC No.: 80207; EmpL: 250; SIs. 
Mgr" B. D'Amico 

CANDELA LASER CORPORATION, 530 Boston Post 
Ad., Wayland. MA 01778, Tel: 508-358-7637. TELEX: 
216475, FAX: 508-358-5802; EmpL: 171; SIs. Mgr: Philip 
Crowby 

CANFIELD CONNECTOR, Canfield Industries, 8433 
South Ave., Bkig. 1, SuRe 4, Youngstown, OH 44514, Tel: 
21&-758-8299, FAX: 21&-758-8912; EmpL: 35; SIs. Mgr" 
Todd Harmon; DIst. Mgr" Todd Harmon 

CANOGA-PERKINS CORP., 21012 Laseen St. 
ChaIsworth,CA 91311. Tel: 81&-718-6300, TB.EX: 
162341, TWX: 510-8013-836, FAX: 81&-71&-6312; EmpL: 
107; SIs. Mgr" Paul Stennas 

CAPITAL EQUIPMENT CORPORATION, 99 South 
Bedford St. BurHngton, MA 01603, Tel: 617-273-1818, 
FAX: 617-273-9057; FSC No.: 3825; SIs. Mgr" Sid Mayer 

CAPITOL 
SWITCH INC. 

FAX: 203-744-3304 
CAPITOL SWITCH INC., Box 809. Bethe~ CT 06601, Tel: 

203-744-3300; FSC No.: 01549; EmpI.: 30 •....• a.1656 Ck./UnimaX 
Local 5aJes Offices & Reps 

CA Loa Aftos, Frauman Assoc. ........... 415-941-0660 8 
CA San Diego. Tauber & Assoc. ..•......• 619-274-7247 Over 
GA MarieIIa, B-C EIctm. Sis. Inc. .......... 404-585-2088 8. 000, 000 

R' hard Fi k Mk1g., I 312-9&1-0653--11- _Relays & - ' ~ 'A • IC IS nc. .... - Switches .• 
NY Marcellus, Mullahy Sis., Inc. ••.....•.. , 315-885-6260 in Stock. 
OH Dayton, Lassis Assoc. ................ 513-294-1551 
PA Southan.,ron, Campbell Assoc. ....... 215-322-6630 

The 
Largest 
Relay & 

Switches 
Distributor 

in the World, 

Orders Placed by 3:00 p.m. are 
THE CARBORUNDUM COMPANY, Electric Shipped the Same Day 

Products, P. O. Box 156, Niagara Falls, NY 14302, Tel: 11I ... ~ ....... iplllIII ...... ~~ ..... 
71 &-27&-2521, FAX: 71 &-27&-2298; EmpL: 2000; Sis. 
Mgr: G.G Innooenti; DiBt. Mgr: D.E. Cooke, Prod. Mgr. 
.••...•.•...•.....•......•.....•...••...... A.1880-1881 1 ..... iII~ .. "' ............. IIIIIIIIiI ........ WIl 

CARCO ELECTRONICS, 195 Constitution Drive, Menlo 
~ CA 94025-1106, Tel: 415-321-8174, TELEX: 348482, 
FAX: 415-321-1890; FSC No.: 21875; EmpL: 85; SIs. Mgr: 

(213) 452·122, (415) 835·1500 
1301 Olympic Blvd., '. 1026 6th Avenue, 

Sanla Monica, CA 90404 Oakland, CA 94606 

PaulJ.RoberIs I~~ 
Gk 
TM Primary Source 'Worldwlde~ 

Over .' 8.000.000 " • 
Relays & 
Switches 
in Stock. 

The 
Largest 
Relay & 

Switches 
Distributor 

in the World. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic BI~d., • 1026 6th Avenue, 

Sanla Monica, CA 90404 Oakland, CA 94606 

BRILL 
ELECTRONICS 
(415) 834·5888 
610 E 10th Sf. Oakland. CA 94606 

The Primary Source Worldwide~. 

(213) 452·8002 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 635 



CARDIN 

CARL."OIlW.TCH 
SWITCHES AND CIRC!lIT BREAI<E.RS 

FULLlIN£ AUTHORIZED DISTRIBUTOIl 

~ 
ELECTRIC SWITCHES 

INC 0 R P 0 RAT E D 
2478 Fletcher Or. Los Angeles. California 90039·2897 

213-660-1310800-421-8855 
FAX- 213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-5100.FREE CATALOG 31EM on REQUEST 

FROM STOCK 
CARa..NO&W.TCH· 

LIGHTED, TOGGLE, PUSH, SLIDE, 
ROTARY,ROCKER & TRIGGER 

SWITCHES 
MAGNETIC CIRCUIT BREAKERS 

BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 10th SI. Oakland. eA 94606 

(-) 
(213) 452-8002 

Manufacturers and Sales OfIIces Dil'lactDI'V 

CONTROl co.. 110 KenaingIon Ad.. 
KenaingIon, CT 08037, Tel: 203-828-6379; SIs. Mgr: LEP. 
Beatman; DIst. Mgr: LEP. Beatman 

CARDINAl.. PRODS., INC., 2840 Croddy WII¥. Sania Ana. 
CA 112704, Tel: 714-546-1224, FAX: 714-546-1254; En1JL: 
20; SIs. Mgr: John Hasamann 

CARDION ELCTRNS., See ISC CardIon EIecIronics, 
Inc. 

CARDON CORP, One Exeter Plaza, BOston. MA 02118, 
Tel: 617-267-1760; EqII.: 10 . 

CAREY ELECTRONICS ENGINEERING CO. 1880 
CIiI\on Ave., SpringIIeId. OH45505, Tel: 51H2S-63OO; 
En1ll: 10-25 

CARIBBEAN ASSEMBlIES, INC., 404 Stale ReI. 434, 
Winltnprlnge, FL 32708, Tel: 407-327-G602. FAX: 407-
327~; En1ll: 200 

CARISTRAP INTERNATONAL., INC, 1760 FortIn Blvd.. 
Chornedey, Lavac, Quebec, Canada H7SIN8, Tel: 51<H167' 
4700, TaEX: 05-24463; FSC No.: 
05-24463;;;514-66a-1520; En1JL: 50; SIs. Mgr: AJiIJwi 
~ DIst. Mgr: AJiIJwi l<a'ass 

CARITRONICS INC., PO Box 821 Dept. E89M, West 
C8IdweII, NJ 07007, Tel: 201-575-8916; EmpL: 30; SIs. 
Mgt: Richard Nelson 

CARUNGSWrrcH, INC~ 60 Johnson Avenue. Plainville, 
CT 0lI082-1156, Tel: 200-793-9281, FAX: 200-'793-9231; 
En1ll: 1200; SIs. Mgt: Alex Jamieson, NatLSIs. Mgr. 
•..••...• :....... ...... ....... 801358-13511. 16&7-1858 

Call toll free 1-800-243-6556 for IocaIIons 01 
~ and DIstrIIlutors. 

Local SIJJes OffIces & Reps 
AZ SooII8daIe, Advent Camp. Corp. .••••• 
CA Westlake VL, Scott Johnson ......... . 
CO DerIvw, Advent Camp. Corp. ......... . 
CT PlainviIIe,CarIIngswiIoh,!no. ......... . 
FL T~ Florida Camp. SIs. !no. ....... . 
IN Indianapolis, D-M Assoc. ............. . 
KS MIsaIon, Mertens Co. ................ . 
MD Gaitherllburg, NaudaIn Assocs. ...... . 
MA HopkInton, Bedcahire EIcIms. ....... ,. 
MI LatIvup Village, R. C. NOIIIstrom & Co. 

MN CIysIaI, Technical Camp. ............ . 
MO Clayton. Mertens Co. ................ . 
NH Nashua, Belkshlre EIctms. ........... . 
NJ Burlington, VIlE EIc:Ims. ............. . 
NJ Eatontown. P-.t Ervg. .......... .. 
NY G_ Neck, Pacent Ervg. ........... . 
NY Rochester, VIlE EIc:Ims. ............ .. 
NO SIler CIty, Crossroads EIctms. Assoc. 

OH CoIumbu&, Gerry Bryant ......... ; .. .. 
OR Hillsboro, Temco Northwest ........ .. 
SC W. Columbia, Crossroads EIctms. ••• ,. 
TX Dallas, ConIroI Compa. ............. .. 
UT Salt Lake CIty. Quorum 3 Sis. Grp. .•.. 
WA BoIheI~ Temco Northwest .......... .. 
WI Mequon, Wm Bolles Assocs. ........ . 
Can Ma1cham, On!., Deakin SIs. ........... . 

Local CJi8IJ1buIrlI8 

602-481-<1044 
805-4II4-IJ823 
303-455-1965 
200-793-9281 
813-873-3822 
317-842-4424 
913-432-9323 
301-l!51I-1i04O 
508-435-9356 

313-55&-7373 
612-536-9512 
314-993-6600 
6OH88:1888 
809-387-9331 
908-389-1409 
516-482-4678 
71&-473-5015 

919'742-2372 
814-870-7338 
503-64!j-2030 
803-791-8898 
214-458-8877 
601-943-9227 
2CJ6.481-8150 
414-241-3320 
41&-475-1412 

ill Montgomery, SouIhem Controls .•..•. 205-277-5030 
AZ Tempe, L-Comp, Inc. .................. 802-730-1833 
AR LIllIe Rock, Carlton Bates ........ .. .. . 501-562-9100 

Underwriters Safety 

The. Largest 
Relay ... 

Distributor . . 
in the World 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

3) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • . 10266th Avenue, 

Santa Monica, CA 90404 ·Oakland, CA 94606 

CA a-PM!, eyp.. EIcIma. ......... 213-744-0S56 
CA ChaIIIworth, Poco Sis. ................ 818-700-8727 
CA Gardena, Cal SWIII:h .;................ 213-770-2330 
CA Haywerd. EIecIro Compa. ............. 415-783-5800 
CA Los AngeIee. EIecIrIc SWtII:he8 ....... 213-880-1310 
CA San DIego, eyp.. EIcIma. .......... 818-535-0011 
CA Santa OlIn, eyp.. E1cIm8. ••.•••.•. 408-960-2500 
CA Van ~ Wea-GariIe Compa. •••••• ,. 818-78&3724 
CO· EngIewoad; eyp.. EIctm& •••••••••• 303-782-5829 
KS Overland PM!, W...c3ade Compa. ... 913-282-2718 
CT Hertford, Wea-GaRIe Compa. ......... 203-527-7705 
CT Wallingford, Sager EIec. SUpp. ........ 200-285-4600 
FL Lakeland, Wee-GaIda Compa. ........ 813-644-7564 
L Carol S1ream, Wee-GaIda Compa. .... 708-853-1460 
L WheelIng, Hewk EIcIma. •••••••••••••• 708-458-4030 
IN InIianapoIia, D-M Assoc. .............. 317-842-4424 
IN IndianapoIs, Mar EIctms., !no. ......... 317-833-88119 
IA Davenport, InckIstrIaI Eng. Equip. ..... ; 319-323-41721 
KS WichIta, FISC EIcIma. ............ , ... ; 318-287-6213 
MO Columbia, Sager EIec. SUpp. .......... 301-995-6580 
MO Jessup, Treeko SIs., Inc. ............ 1-800-838-0582 
MA Hingham. Sager EIec. SUpp. .... ...... 617-749-8700. 
MI $I. Clair Shores, Spemco ............. 313-771-2700 
MN MInneapoIs, BergquIst Co. ....... ;.... 812-835-2322 
MN MInneapoIs, Stark EIcIma. ............ 612-332-1325 
L UncoInahIre, GrakIger ................ 708-913-8333 
MO $I. Loui&, Wee-Gerde Camp. .......... 31<H167-7778 
NH Nashua, Wee-Gerde CorI1l ...•....... 603-lIII0-1971 
NH Salem, Sager EIec. SUpp. ............. 603-898-1348 
NJ 0akBld, Relay SpecIalties .. .. ... ... .. 201-337-1000 
NY Hauppauge, Sager EIec. SUpp. ........ 518-348-1300 
NY RochesIar, SIrncona EIcIma. Corp. .... 718-328-3230 
NY Woodside, Switches Unlld. ............ 71&-478-5000 
NO RaleIgh. Sager EIec. Supp. ............ 919-85CH155O 
Ott CIncIM8Ii, Schueler .................. 513-488-1400 
OH Cleveland, RepcO EIcIma. .. .. ... ... ... 218-248-8800 
OH Westerville, Wee-GaIda Compa. ...... 814-1185-0318 
OK Oklahoma CIty, FISC EIctms. .......... 405-831-7729 
OR Beaverton, Component Rescuces . • •• 503-641-8488 
OR Beaverton, eyp.. EIctms. ........... 503-641-2233 
OR Portland, Johnstone SUpp. ............ 503-231-4833 
PA Mars, Sager EIec. Supp. .............. 41l!-'772-2233 
PA McKeen, Advacom.!no. ............... 814-478-7774 
PA Philadelphia, Sager EIec. .. • .. .. .. .. ... 215-484-4338 
SC CoIIJll1bie; DIxie EIcIma. .. .... .... ..... 803-778-5332 
L Chicago, Newark EIctms. ............. 800-367-3573 
TX Dallas, eyp.. EIctms. ............... 21+888-1435' 
TX Dallas, W.oaroe Compa. ........... 214-357-1788 
TX Ft Worth, Allied EIctms.,!no. .......... 817-338-5401 
WA Bothell, eyp.. EIctms. .............. 208-483-1144 
WA Kent, Component ResouIQllS .•.••.••. 208-454-81166 
WA SeaItIe, Radar EIec. ................... 208-282-2511 
WI Cedarbu'g, AA EIec. ................. 414-377-8000 
WI WaukeeIia, Hewk EIctms. ............. 414-547-4457 

CARLON, A Div. of Lamson & 8ession&. 25701 ScIance 
Pall< DrIve, Cleveland, OH 44122, Tel: 218-831-4000, 
TaEX: 98-5300 BCWD, FAX: 218-831-3208; En1JL: 120 

CAROl CABLE CO. INC., 249 RooaeveIt Ave.. Pawtucket, 
RI 02862, Tel: 401-728-7000, TaEX: 927-750, FAX: 401-
724-3448; FSC No.: 53909; En1ll:3000; SIs. Mgr: Tim 
Danby 

CAROLINA STEEL & WIRE, P.O Box 828, Lexlngton, SC 
28073-OiI29, Tel: 803-359-5501, Ta.EX: 573355, FAX: 
803-359-1201; FSC No.: 72954; En1JL: 125 

CAROl METAL PRODUCTS. 3948 Grove Ave., Gun-. 
IL 60031, Tel: 708-244-3230, FAX: 7OIHI82-5282; En1JL: 
23; SIs. Mgt: Terry PuIIega . 

CARPENTER TECHNOlOGY CORP, p.o. Box 14882, 
Readng. PA 19612, Tel: 215-371-2000, TaEX: 836-432; 
EmpL: 3,800; SIs. Mgr: W. M. Me Cue 

. CARROll. TOUCH, INC,P.OBox1309,Round Rock,TX 
78880, Tel: 512-244-3500, FAX: 512-244-7040; En1ll: 75; 
SIs, Mgt: Jim Welchly 

CARROT COMPONENTS CORPORATION, 4820 
Calle ClueIzaI, CarrwlIIo, CA 93012, Tel: 805-484-0540, 
FAX: 805-484-7458; En1ll: 14; SIs. Mgr: KanneIh E 
Rhines; DIst. Mgr: KanneIh E Rhines 

Local SaJee OffIces & Reps 
AZ SooII8daIe, SMS & Asaocs. ........... 602-998-0831 
CA ArIahei!1'\ Naaone, EPC ............... 714-83CM1994 
CA Los Alto&, Nicker8on-Gray ............ 415-941-5777 
CO Englewood, Sage Asaoo. ............. 303-780-1177 
Fl AIIamonIe Springs, DHR Mktg. ........ 407-331-1199 
II. eer-wiIIe, Hori%cn TiICh. SIs. ....... 312-1160-7900 
IN Indianapolis, CUrrent EIex. MIdg. ...... 317-257-1851 
MD GaiIheraburg, CarwIIhen Aaaocs., !no. 

. . . . . . . . . . . . . . . . ... .. . . .. ... . . . .. .. . ... 301-1121-9545 
Ml NorthvUIe,SharnrockSls. .. ' ............ 313-344-2588 

.... --------------.. 1 MN MlnneapoIs, MIcroeIecbonIc SIs. ....... 81H21Hl948 

636 North AmerIcan offtces only. For worklwiderep$ " distributors, see Vol w. EEM 1991 



Manufacturers and Sales Offices Directory CHALCO 
Me Manc~. Uma & Aaaocs. .•........ 314-258-4727 TX Dallas, R Squared EIcIma. ............ 214-406-1117 TX Dallas, REM CoqI8. .................. 214-234-1089 
KS PraIrie VHIage, Uma & Assocs. ........ 913-842-7471 
NJ New IlMIswick, Syneogy SIs. ......... 201-82&-5090 

Can Cancord, CBC ........................ 416-660-1616 I..Dc8J lJ/aIJ'ibuIDta 
Can Toronto, n.s ......................... 416-479-1911 PA BenaaIam, Scott's Emergency Ughllng 

NY Dryden, Sturges EIcIm. Inc. ..•..•••••• 807-844-81104 
NC RaIeIWl. DHR MIdg........ .. .... .. .. ... 919-82&-1970 
OH Dayton. Shamrock EIex. SIa .......... 51a.258-1727 
OR Beaverton. N.R Schultz Co. . •• . .. . . . .. 503-643-1844 
PA ProIJpect PI<, Ell Sis. ........ .. .. .. .. .. 215-534-3340 
MA Manomet, RJR Assocs. ............... 508-858-3980 
TX Dallas, Hamllon EIcIma. .............. 214-997-3326 

Can Toronto, Ont. n.s .................... 416-479-1911 

CCD IMAGING. Fairchild weston Systems, Inc., 1801 
McCar1hy Blvd, Milpitas, CA 95035, Tel: 406-43a.2500; 
SIs. Mgr: Jim Johnson 

215-639-1777 

CENTECH CORPORATION, 200 w. 88th St., 
Mlru.apolls, MN 55420, Tel: 612-661-6245, TWX: 431-
0015-L8M, FAX: 612-661-4137 

WA Bellevue, N. R Schultz Co. ............. 20&-454-0300, 
206-455-1601 

Can Montreal, Que., Shelley Newman . . .. . . 514-488-81184 

c-COA ELCTRNS.. 60 DecIbel Rd., Stale College, PA 
16801. Tel: 814-236-2461. 800-23a.2267. F~ 814-236- CENTENT co.,3879S.MainSt., SsntaAna, CA 92707. Tel: 
4065; FSC No.: 12775; En1Jl: 530; SIs. Mgt: J. HasIIngs 714-979-6491; En1Jl: 14; SIs. Mgt: A. FI8imanIs 

CARSON MANUFACTURING CO, INC., 5451 N. Rural CCP/TECHNICAL DEVICES, 8529 North DIxie Dr, CENTRALAB, See Mepco/Centralab 
St., P. O. Box 20464, IncIalapofts.IN 46220, Tel: 317-257- Dayton. OH 45414, Tel: 513-89().7881. FAX: 513-89(). 
3191. FAX: 317-254-2667; Err¢ 85 5136; En1Jl: 12 ................................ 001848. CENTRALDATACOAP, 1802NewtonDr,~1L 

CARTER MANUFACTURING CORPORATION, 237 
Sugar Road, Bolton. MA 01740, Tet 508-779-5501. FAX: 
508-779-8186; FSC No.: 03929; En1IL: 30; SIs. Mgr: Leo 
T. NIchols, VP Sis. 

CARTER MOTOR. 400 Stagecoach Trail Warren. II.. 
61097-0&47. Tet 815-745-2100. FAX: 815-745-2135; SIs. 
Mgt: John W. Smith IH 

CASEMAKER, Stebco Industries, Inc.. 1020 Weal 40th 
Street, Chicago, II.. 80609, Tel: 312-254-1221. TWX: 911). 
221-2470. FAX: 312-254-4030; FSC No.: 36-2405334; 
EmpL: 25 

Local SaIe8 Offlces & Reps 
AI. Huntsville, Bel. Inc. .................. . 
GA Chamblee, BOI. Inc. .................. . 
II.. Darien, Rah Aaaocs. ................ .. 
MN PIymouIh. C & L EIcIma. ............. . 
NH ~ Primary Source .......... .. 
NC ReIeIgh, Spears & Assocs. .......... .. 
OH Dayton. Tech..Dvcs. ................ .. 

205-539-4411 
404-455-0405 
708-96a.5401 
612-557-9944 
8Oa.92&-8044 
91!H9IH606 
513-8110-8811 

CORL DATA, INC, 21642 North 9th Ave.. Suite 103, 
Phoenix, AZ 85027-2823, Tel: 602-582-8844, FAX: 602-
582-2199; FSC No.: 56060; En1Jl: 25; SIs. Mgt: Roy T. 
AlbertI 

CDS - COLORADO DATA SVs.. 3301 W. Hampden. Unit 
CASSO-SOLAR. p.o. Box 163, U.s. Route 202, Pomone, C. Englewood, CO 80110. Tel: 3Oa.762-1640. 8OO-COS-

NY 10970. Tet 914-354-2500, TELEX: 475-4099, FAX: ATE1.TWX:91~193,FAX:3Oa.781-1)253;En1IL:80: 
914-362-1856; EmpL: 50; SIs. Mgt: T. Corl SIs. Mgr: Bob Frodge 

CASTALL INC.. Weymouth 100 PI<, E Weymouth. MA CEC. 330 W. Taft Ave.. Orange. CA 92665, Tel: 714-637-
02189, Tel: 617-337-8075, FAX: 617-337-2820; FSC No.: 2970, FAX: 714-637-8654; EmpL: 58 
04-2459700; EmpL: 32; SIs. Mgr: Charles Howland; DiBt. 
Mgt: Joseph Me Donough 

.CATALYST RESEARCH, Mine safety Appliances eo.. Inc., 3706 Crondall La, Owings Mills, MO 21117. Tel: 
301-358-2400, TELEX: 8n88, FAX: 301-581-11346; FSC 
No.: 00681; EmpL: 275; SIs. Mgr: Mark Dlillplalne; DiBt. 
Mgr: Edward S. Hatch, Jr. 

CATAMOUNT MANUFACTURING, 158 Governor Dr, 
p.o. Box 720, Orange. MA 01384, Tel: 1-601).222-5969. 
FAX: 508-544-6351; FSC No.: 85864; EmpI.: 120; SIs. 
Mgr: Hervy Schweitzer; DIst. Mgr: Henry Schweitzer 

CATEL TELECOMMUNICATIONS, 405OTechnologyPL, 
Fremont, CA 94537. Tel: 415-859-6988, FAX: 415-851-
8437; En1II.: 150; SIs. Mgr: James F. Celdwell 

CEAG 
FAX: 516-582-4922 

CEC ELECTRONICS CORP, 1324 Motor Pkwy, 
Hauppauge. NY 11788, Tel: 516-582-4422; FSC No.: 
57973; En1Jl: 200; SIs. Mgr: John Carroll 
...... ........................ ......... ..•. 0011150-1851 

I..Dc8J SaIe8 Offlces & Reps 
MD Ellicott City. MD. Tytronics Tech. .•.•.• 301-465-5944 
TX Richardson, TX. Jim Grey & Assocs. .. 214-699-9976 
VA Fairfax, VA, Tytronica T1ICh. -.~'C'''O''- 70a S2lI 9640 
VA Reston,VA, Tytrorics Tech. ........... 703-620-4600 

CEC INSTRUMENTS, 11110 Industries Inc.. 955 Overland 

61821. Tel: 217-359-8010. FAX: 217~; En1Jl: 80: 
SIs. Mgr: Avoo Morgan; DIst. Mgt: Avoo MoIgan 

CENTRAL SEMICONDUCTOR CORP, 145 Adams 
Ave.. Hauppauge, NY 11788, Tel: 516-435-1110. FAX: 516-
435-1924; En1Jl: 50 

CENTRONIC, INC., THE MORGAN CRUCIBLE 
COMPANY, SPEC. MATLS. & TECH DIVISION, 
1829 B DeHavlIIand Dr, DeplE. NewbUry Park, CA 91321)-
1702, Tel: 805-499-5902, FAX: 805-499-7770; FSC No.: 
63334; En1Jl: 23; SIs. Mgr: George Pankau; DIst. Mgr: 
Yuval Tamar! ................................ '" 801. 

I..Dc8J SaIe8 Offlces & Reps 
CA Newbury PI<., Centronlc, Inc., E-O CoqI8. DiY. 

. .. . .. . .. .. .... .. .. .. .. .. .. .. .. .. .. .. .. 1105-499-5802 

CENTURION INTERNATIONAL, INC, 3425 N. 44 St, 
Lincoln. NE 68504, Tel: 402-467-4491. FAX: 402-467-
4528; En1IL: 180: SIs. Mgt: Steven C. Bowles; DIst. Mgt: 
Bob BonebrighI 

C.E. PRECISION ASSEMBLIES, INC., 101 s. McKemy 
Ave.. Chandler. AZ 85226, Tel: 802-940-0740, FAX: 602-
961-4754; FSC No.: 87810; En1Jl: 24; SIs. Mgr; Hervy 
Richards 

CERAMASEAL. Box 260, New Lebanon, NY 12125, Tel: 
516-794-7aoo. TELEX: 14-5442, FAX: 516-794-8080; FSC 
No.: 07601; En1Jl: 85; SIs. Mgt: Gene D. Sawin 

CERAMAWIRE, Box 1084, CrenIord, NJ 07016, Tel: 908-
276-1170; En1Jl: 4; SIs. Mgr: Edward Hamilton 

CERAMIC DEVICES INC, 8145 Ronson Rd., Sen Diego, 
CA 92111. Tel: 619-581).7575, FAX: 61~; FSC 
No.: 86230; En1IL: 40; SIs. Mgr: linda Parrish 

-- -------
CERAMIC MAGNETICS, INC.. 16 La;'Dr~ F8irneId. ~ 

07004, Tel: 201-227-4222, FAX: 201-227-6735; En1Jl: 90 CATON CL Sen DImas, CA 91773, Tel: 714-394-4410. TELEX: CERA-MITE CORP, 1327 Sixth Ave.. Grafton,.WI 53024, 
200445 RCA; EmpL: 200; SIs. Mgr: Jim EakIns Tel: 414-377-3500, FAX: 414-377-7309; En1Jl: 215; SIs. 

FAX: 617-585-2973 
CELADON CORPORATION, 400 FdIh Ave.. Waftham, MA 

02154, Tel: 617-291).5775, FAX: 617-890-1340; SIs. Mgr: 
Ms. Corinne Schneider CATON CONNECTOR CORP. Jones RIver IndI. PI<, 20 

Wapping Rd., Klngstpn, MA 02384, Tel: 617-585-4315; FSC 
No.: 52196; En1Jl: 28; SIs. Mgt: D. Galambos caco. 70 Constantfne Dr. Mahwah, NJ 07430. Tel: 201-
........................................... «>1311-1315 327-1123, TWX: 710-966-1018; FSC No.: 05954; EmpL: 

I..Dc8J SeJes Offlcea & Reps 
CA FaIrIieId, Barlbeauft Assocs. .......... . 
CA LaHabra, Cygnus Sis. Engrg. ......... : 
GA AtIante, Electro Tech. Prods. ........ .. 
MA Tewksbury. SequaI Assocs. .......... . 
NM Albuquerque. Westfahl & Assocs. ..••. 
NY PlaInvIew. Neplune EIcIma. ••••••••••• 
OH CIncinnati, Della Sales ............... : 

707-42&-6095 
21a.&91-2993 
404-262-1522 
617-851-4010 
505-861-0995 
516-349-1600 
51 a.271-!i444 

·CITIZEN 
FAX: 213-828-0846 

CBM AMERICA CORP. 2020 Santa MonIca Blvd.Ste. 
410. SanteMonice. CA 90404. Tel: 213-826-8245, TELEX: 
182508; En1Jl: 20; DiBt. Mgr: RobIn Pien:e 
•....••..•.....•..•...•.•••.••..... .•.••.•• 001012-1083 

I..Dc8J lJ/aIJ'ibuIDta 

25; SIs. Mgt: Art Weirgen. Engrg. SIs. M9'. 

CELESCO TRANSDUCER PRODS., INC, 7600 
Deering Ave.. canoga PI<, CA 91304-5005, Tel: 818-884-
6860. TELEX: 499-8137; SIs. Mgt: Richard Proud 

CELESTION INDUSTRIES, INC, 89 Doug Brown Way. 
Holliston, MA 01746, Tel: 506-429-6706, TELEX: 948417. 
FAX: 508-429-2426; SIs. Mgt: Brian Coviello; DIst. Mgt: 
Steve Chandler 

FAX: 215-363-8719 
CELL-CON, INC.. 305 Commerce Dr, Exton. PA 19341. 

Tel: 21~; En1Jl: 14; SIs. Mgr: Gene Kiley Jr. 
................................................. 001438 

CA Loa AngeIee, MFI ..................... 213-826-8133 I..Dc8J SaIe8 Offlces & Reps 
NY Hewta\I, MeIropoIItan SIa ............. 516-599-7900 CT Eesex, WInslow EIec. Co. ............. 2Oa.767-8229. 

MgT: Claude Marquardt 

CERCAST GROUP HOWMET CORPORATION, 3905 
Industrial Blvd, MontreeI-North, Que Hl H 2Z2, Tel: 514-
322-2371. FAX: 514-322-1340; En1Jl: 1100; SIs. Mgr: 
Dieter Rupp 

CERMETEK MICROELECTRONICS INC. 1308 
Borregas Ave.. SUnnyvale, CA ~ Tel: 408-752-5000, 
FAX: 408-752-5004; En1Jl: 50; SIs. Mgr:Thomas Newton 

C.G. INSTRUMENTS CORP, Electromatic Controls 
Corp., 2495 Pembroke Ave.. Hollman Estates, IL 80195, 
Tel: 708-862-5757. FAX: 708-862-7234; Err¢ 27; SkI. 
Mgt: MIke Meurer; DiBt. Mgt: Mike Meww 

CGRS MICROTECH. p.o. Box 102L, Langhorne, PA 
19047. Tel: 215-757-0284; En1IL: 5; SIs. Mgr: J. Swope; 
DIst. Mgr: J. Swope 

CHACE PRECISION METALS, INC., 1704 Bemes St., 
ReIdsvIlle, NC 27320, Tel: 919-342-2381. FAX: 919-342-
4012; En1Jl: 190; SIs. Mgt: Pet J. Urban 

CHA INDUSTRIES, 4201 Business Center Dr, Fremont. CA 
94538, Tel: 415-1183-8554, TELEX: 334426, FAX: 415-863-
3648; SIs. Mgr: Jack Pet\en 

CHALCO ENGRG. CORP, Chalco Industries, Inc., 
15126 S. Broadway. C3a'dena, CA 9024&-1898, Tel: 21a. 
321-0121.213-323-5525, FAX: 213-323-0405; En1Jl: 95; 
SIs. Mgr: StevenKlennan, Dir. Sis. 

EEM 1991 North AmerIcan offtcesonly. For worldwide reps & distributors, see Vol. W. 637 



CHAM PI Manufacturers and Sales Offices Directory 

FAX: 708-451-7585 
CHAMPION TECHNOLOGIES, INC." 2553 N. 

CHASSIS-TRAK, See General'Devices 

CHATHAM CONTROLS, 33 River Ad, Chatham, NJ 
, 079?6, Tel: 201-1535-8892, FAX: 201-635-6345; FSC Nc-: 

04614; EmpL: 11 

CHATSWORTH DATA COAPORAnON, 20710 
Lassen St, Chatsworth, CA 91311, Tel: 816-341-11200; 
EmpL: 95; SIs. MgT: Hank Boehm .............. 1)01234 

Edgington. Franklin Park, .. 60131, Tel: 708-451-1000; ptiAUVlN ARNOUl<, ChauVin Amoux-France; 15 
EmpL: 175; SIs. MgT: Greg Dec ...•............ A01321 Faraday Dr, Dover, NH 03820, Tel: 603-749-6434. FAX: 

Local Sales Offices & Reps 
AL Hun1sVi11e, L & D, Inc. ••••.•••••.....•. 20&:837-1469 
CA campbel~ KottmeIer Assocs. .•. , .. .•.• 408-371-8700 
CA Irvine, Prism Assocs. ••••••• ,........... 714'252-1208 
CA San Diego, Spimaker Sis. .....•••.••• 619-451-8595 
FL Longwood, Delmac Sis. •. . • • • • • . . . . . • . 407-631-0040 
GA Allanta, L & D, Inc. ..•..•...•...••.•••• 404-395-7079 
.. Itasca, Micro Sis. ..••..•...•...•....•. 708-265-1000 
IN indianapolis, Schank Elctm. MkIg. . . .•. 317-842-6204 
AZ PhoenIx, 1n1egra1ed Sys. & Dvc. Sis. . •• '602-971-8250 
MD Columbia, Third Wave Sclutlons ....•. 301-290-5990 
MA NatIck, Wayland Engrg. Sis. •..•.... , .. 506-855-6060 
MI Farmington Hills, Schank EIctm. MkIg. Inc. 

• . • • • • • • • • . • • . . . . . • . . . . . . . . . . • . • . . • . . • . 313-826-2551 
MN' Minneapolis, Horizon ••••.•••.•..•..•• 612-864'6515 
CO LIttleton, Con1ec Mk1g., Inc. . • . . •• . • . • . . 303-873-8490 
NY E. Rocheslar, W. Kreger Assocs. ....•. 716-361-4430 
NY GretdNeck, TrIonic Assoc............. 516-466-2300 
NC RaleIgh, Godwin Assocs. .•...•....... 919-876-6000 
OH Scion, J.R.Thomberry Co. ............ 216-248-4995 
TX Austin, Electra Reps. • . . • • • • • . . • . .. . . .. 512-339-1163 
TX Delisa, Electra Reps. .................. 214'246-3852 
Can Brarnp1on, Ont, Cantec Reps. Inc. •.... 416-791-5922 
WA Redmond, Elactronic Mktg. Grp. . . . . . . . 206-882-0962 
WI BrookfIeld, Micro Sis. •...••••.•..•.... 414'766-1403 
.. Franklin Pk.,.Champion Technlga •.•.• 708-451-1000 

Local DlstJlbutots 
CA San Jose. Passive Technlga •.... ,... 408-435-5566 
IL Pal8ttne, OHM Elclrns. .••.•••.•....... 708-359-5500 
NY Bayshore, Brookdale Elctms. ......... 516-242-6033 

CHAMPLAIN CABLE CORP, Huber & 
Suhner(USA)Corp., 12 Hercules Dr, Colchester, VT 
05446, Tel: 602-655-2121, FAX: 802-655-2025; FSC No.: 
05973; EmpL: 300c; SIs. Mgr: M.Brennan; DI8t. Mgr: .1 
Brocks 

CHANDLER PRODUCTS, 1491 Chardcn Ad, Cleveland, 
OH 44117, Tel: 216-461-4400; SIs. MgT: NickAndos 

CHANNEL INDUSTRIES. 839 Ward Dr,San1a Barbara, 
CA 93111, Tel: 805-967-0171, TELEX: 658416, FAX: 80S' 
683-3420; EmpL: 75 

CHAPMAN CORP, P.O. Bcx 10700, 125 Presumpecct St, 
Pcrtland, ME 04104, Tel: 207-773-4726, TELEX: 4931536 
CHAP UI, FAX: 207-775-7369; ErnpL: 42; Sis. MgT: John 
Goodwin; DI8t. MgT: Peter 0eF11Ipp 

CHARLES INOS. LTD., Charles Center, 5600 Apollo 
Drive, Reiling Meadows, IL 60006, Tel: 708-606-6300, 
TWX: 910-667-3375, FAX: 708-806-6231; EmpL: 100; SIs. 
Mgr:' Laurie Goro 

CHARLES RIVER DATA SYSTEMS,INC, 963 Concerd 
St, Framingham. MA 01701, Tel: 506-626-1000, TELEX: 
661-7373, FAX: 506-626-1046; Empl: 170; SIs. Mgr: 
David Greer; 'Dis!. MgT: David Greer 

SWITCHES· KEYBOARDS· DISPLAYS 
FULL LINE AUTHORIZED DISTRIBUTOR 

·rtJ~qj 
ELECTRIC SWITCHES 

NCORPORATED 

2478 Fletcher Dr, Los Anyeles, California ,90039·2897 

213-660-1310 800-421-8855 
FAX- 213-660-:5130 

SEE COMPLETE PROOUCT LINE UNDER SWITCHES 
SECTIOIl-5100.FREE CATALOG 31EM' on REllUEST 

603-742-2346 

CHEMICAl ABSTRACTS SERVICE, American 
Chemical 'Society, 2540 Olentangy River Road,' 
Columbus, OH 43202-1505, Tel: 614'447-3600, FAX: 614' 
447-3709; SIs. MgT: Tom Gornick ' 

CHEMREX INC., ResTech ProdS. Div, 612OE. 581h 
Ave., Cominerce City, CO 60022, Tel: 303-289-5651, FAX: 
303-289-5263; SIs. MgT: Michael P. Manegold 

CHEMTRONICS INC, 661 Old WIllets Path, Hauppauge, 
NY 11786, Tel: 516-582-3322, 600-845-5244, TELEX: 
968567, FAX: 516-582-3046; FSC Nc-: 21267; EmpL: 112; 
SIs. Mgr: Louis Friedman; Dist. MgT: Scott Friedman 

CHENANGO INDUSTRIES, INC, 200 Stage Road, 
Vesta~ NY 13850, Tel: 607-746-1572, TWX: 510-252-
0899, FAX: 717-879-4220; SIs. MgT: Rick Hammcnd 

CHEROKEE INTERNAnONAL, INC., Core 
Industries, 2841 Dew AvenUe, Tustin, CA 92660-7211, 
Tel: 714-544-6665, TWX: 510-101-1)493, FAX: 714-836-
4742; EmpL: 350; SIs. MgT: Dennis Pouliot 
. .• ..•..••• ••. .• ... ...•. .. . .•.••. .. . .•.•.•. 1)01653-1657 

Local Sales Offices & Reps 
CA San1a Clara, ClndeI, Inc. ............. . 
FL Del Ray Beach, Phelps Assoc. ....... . 
GA AUan1&, Naylor Assoc. ............... . 
AZ Phoenix, Chaparral Elctms. ...•....... 
IL Downers Grove, Richmar EIcIrns. ..... 
IL PrairIe VI, Crosslink EIcIrns. ...•.• " ..• 
IN Indianapolis, Richmar EIcIms. Corp. •.. 
KS ,PraIrie Village, Crosstlnk EIcIms. ...•.. 
MN Minneapolis, Rcbt W. Marshall Co., Inc. 

408-966-6331 
407-276-7591 
404'373-5036 
602-996-5909 
708-966-0118 
91~71oo 
317-846-8393 
913-849-7100 

....................................... 612-929-0457 
NH Amherst, Bannetron .................. 603-680-7006 
NJ Englewood, Sprung/Nussbaum ......• ,201-569-5666 
NJ Lawrenceville, DVS Co. ............... 609-896-1112 
NY Ithaca, Bcb Dean, Inc. .......... .'..... 607-257-1111 
NY Wappinger Falls, Bcb Dean, Inc. ..•... '914'297-8406 
NC Reach. Triangle PI<, Naytor Assocs, Inc. 

..... . . ..•.. ... .. .•••••• •• . .. .••.. . ..•. 919-544-8630 
OH ,RIchfield, ~Ix ................... 216-659-8100 
OH Trotwood, Gectronlx, Inc. ............. 216-659-8100 
OR Beaverton, Elctms. N.W. ...•.••..••... 503-629-9241 
PA AIIIeon Pk, Gec1ronix, Inc. ............ 412-487-1770 
TX Dallsa, Rlchrnar Elctms. •.••.••••••..• 214'424-6366 
VA Charlottesville, DVS Co. .............. 604'973-0303 
WA Redmond, EIcIms. N.W. ............... 206-557-0851 
Can Ocwnsview, Ont, EIbiI Elctms. ........ 416-833-5050 

FAX: 708-360':'3566 
CHERRY ELECTRICAL PRODUCTS, Cherry 

Corporation, 3800 Sunset Avenue, Waukegan" II.. 
60087, Tel: 708-662-9200; EmpL: 1,000; DI8t. MgT: 
Gecrge DI Martine ..... a01044-1045, 1661-1865, 1802 

Local Sales Offices & ReplS 
AZ Phoenix, O'Donnell AssQcs. S.W. .•. .•. 602-944-9542 
CA San Diego, O'Donnell Assocs., Inc. ..•. 61'~576-1845 
CA San Jose. O'OonneU Assocs. No, Inc. •• 408-432-1940 
CA Torranca, Otionnell AssOcs, Inc. ••.•. 213-539-9664 
CO Denver; Spectrum Mktg. Assocs., Inc. 

CT Branford, Coakiay, Bcyd & Abbett, lric. 
....................................... 203-461-2216 

FL Orlando, Cahill Assocs. ............... 407-282-5117 
FL Palm City, Cahill Assocs. ............. 407-286-3113 
IL Waukegan, Cherry EIcIrl Prods. .... . .. 706-862-9200 
IN Ft Wayne, Menze Sis, Inc. •...•..•...• 219-747-5616 
IA Cedar Rapids, Dy-Tronix, Inc. ...... ~.. 319-377-8275 
KS Leawood, Dy-Tronix, Inc. .. .. .......... 913-339-6333 
KS WIChi1a, Dy-Tronix, Inc. ............... 316-839-D884 
MA Framingham, CoaIdey, Bcyd & Abbett, Inc. 

.................... ; • .. . . .. ... .. .. . ... 508-820-0800 

MI Farmington Hills, Cherry EIcIrI: Prods., AutomoIive 
....................................... 313-477-4477 

MI Grand RapIds, MllUrnora Sis, Inc. •..•. 616-942-9731 
MI Nov!, Miltirnora Sis, Inc. ............... 313-349-0260 
MN St Pau~ CahlI~ SchmItz & CahlH ...... 612-846-7217 
Mel BrIdgeton, Dy-Tronix, Inc. ............. 314'291-4777 
NJ Pi1man, Colrud Corp. ............... '. ;. 609-569-5866 
NJ W. C81dwel~ Grimm, Siegel Assocs., Inc. 

....................................... 201-575-9300 
NM Albuquerque, O'Connen Assocs., S.W. 

NY Pittsford, EJccm Sis, Inc. ............ .. 
NY SkaneeIeIes, Etccm SIs, Inc. .... ; .... . 
NC RaleIgh, CSR EIctms., Inc. ........... . 
OK Tuiea, Ccmptech SIs, Inc. ........... .. 
OR Baaverton,Westmark EIctme, Inc. •••• 
TN Knoxville, CSR EIcIrns. ............. .. 
TX Austin, Ccmptech SIs, Inc. .......... .. 
TX Houston, CcrI1lIeCh SIs., Inc. ••.••••••• 
TX Irving. Ccmptech Sis, Inc. ............ . 
UT Ogden, Spectrum Mktg. Assocs., Inc. •. 
VA Falrlax, CcnJd Corp. ••••......•.•••••• 
WA Bellevue, Westmark EIctms., Inc. ..•... 
Can Coquitlam, ac, r.n. Longman Sis, Inc. 

505-B89-4522 
716-365-1400 
315-865-8967 
919-676-9200 
916-622-7744 
503-841-8760 
615-669-7911 
512-343-0300 
713-492-0005 
214'751-1181 
801-972-8552 
703-904-0240 
206-454-1944 

.. . .. .. .. • .. .. . .. .... .. .. . . .. • .. • .. .. .. 514-894-3911 
Can Mississauga. Ont, r.n. Longman Sis, Inc. 

....................................... 418-870-8100 
Can Dllawa, Ont, r.n. Longman Sis, Inc. ... 613-584-0100 

Local DistrIbulors 
AL Birmingham. Ack RacIo Supp. Co. .... 205-322-D566 
AL Hun1sVi11e, Powell EIctms. ........•...• 205-637-5300 
CA Inglewood, Newark Elctms. ........... 213-871-7377 
CA San Jose. Pewell Elctms., . . • . . . . . • • • • • 408-943-9020 
AZ Tempa, L ~ Inc. .................. 602-730-1633 
AR Lillie Rock, CarIton-Bates ............. 501-562-8100 
CA Compton. Harpar lUll .... .. .. ... • .. .. 213-979-5090 
CO Denver, Newark EIctms. .............. 303-757-8531 
CA Gardena, cat Switch .................. 213-770-2330 
CA Los Angeles, EIec- SwItches .......... 213-66D-1310 
CA Oakland, BrIll EIctms. ................. 415-834-5888 
CA Sacramento, In1egrated EIec. .......... 916-363-8030 
CA; San Diego, Harper !Llll .............. 619-57&-2500 
CA San Jose. Harper lUll ............... 408-943-9490 
CA Sunnyvale, Target EIcIrns. ............ 408-733-0364 
CT Wallingford, Cronin EIctms. ........... 203-265-3134 
CT Wallingford, Seger Elctms. ...•...•.••• 203-265-4600 
CO Arvada, Denver B8ta WinIronlcs .... ..303-431-7161 
CO Denver, Integrated EIec. .............. 303-292-8121 
CT WalUngford, G.R8. Midan EIec, Inc. .•. 203-265-2077 
FL Ft Lauderdale, KSM EIctms. '.... . . . .. . 305-971 '5900 
FL Ft LaudardaJe, Powell EIctms. ........ 305-484-8377 
FL Ft Lauderdale, Reptron EIcIms. ....... 305-735-1112 
FL Tampa, Reptron EIcIrns. .............. 813-855-4656 
GA AUanta, Ack RacIo SUPil Co. . . . . . . . . . . 404-351-8340 
IL Champaign, Klaus Radio, Inc. ......... 217-356-1896 
IL Chicago. Newark EIcIrns. ............. 312-784-5100 
IL Ft Wayne, BaIIInds. .................. 219-423-3422 
IL Palatine, OHM EIctme, Inc. •••••. ,.... 706-359-5500 
.. Wheslng; Hawk EIcIms. .;............ 706-459-4030 
IN Indianapolis, BelIInds./Graham ....... 317-875-8200 
IN Indianapolis, PEl Genesis EIec. ....... 317-97&-0700 
IN Scuth Band, PEl GenesIs Elect ....... 219-267-2911 
IA ' Cedar Rapids, Advent EIec, Inc. ...... 319-363-D221 
GA Norcross, Reptron E~ ............ 404-446-1300 
MD Annapolis Jet., Powen EIcIrns. • • • • • • • •• 301-1153-3435 
MIl Savage, Py\1ronic Inds, Inc. ........... 301-792-0760 
MA Needham, Cronin EIctme, Inc. ........ 617-449-5000 
MA Newton, GreMe-Shaw Co............. 617-969-8900 
MI Livonia, Reptron Elect., Inc. •••••••..•. 313-525-2700 
MN Mimeapolls, Newark EIctms. ......... 612-331-8350 
MN Mimeapolis, S1ark EIctms. ............ 612-332-1325 
MN Minneapolis, Staring ,EIcIrns........... 612-831-2666 
MO Kansas City, L~ Inc. .. ~ .......... 816-241-o1tl 
MD Meryfand Hgts, L Comp, Inc. .......... 314'291-15200 
MO St Charles, Fimigan EIcIms. .......... 314-946-8201 
NH SaJem, Seger EIcIms.................. 603-696-1346 
NJ Oakland, Relay Specs. ................ 201-337-1000 
NJ Teterboro, EACl EIec, Inc. ............ 201-286-4477 
NM Albuquerque, Walker EIctrn. SUJIIl .•.• 505-883-2992 
NY BulfaJo,SummH DIsts. ................ 716-667-2800 
MD Columbia, Sager EIctms. .............. 301-995-6580 
NY Hau~ Seger EIcIms. ............ 516-346-1300 
NY Hempstead, ~ EIctms. ............ 516-463-9200 
NY Rcchestar, SUmmit DIsts. ............. 716-334'8110 
NC Cary, PoweH EIcIrns. .................. 919-467-1212 
NO Raleigh, Seger EIctms. .............. " 919-950-9550 
NC Winston-Salem, KirIanan Elect........ 919-722-8131 
OH Cincinnati, Hughes-Peters, Inc. •••••••• 513-351-2000 
OH Columbus, HuQ'-"PaIars, Inc. ....... 614'294-5351 
OH Dayton, Ballinds. ..................... 513-435-6660 
OH Valley View, Newark Elctms. ....... ... 216-447-8660 
OH Warren, REM EIcIrns. SUPilCo. "..... 216-373-1300 
OH Wor1hingIon, Reptron EIctms. ...••..•. 614'436-8675 
OK Tulsa, Rad'1O, Inc.'..................... 916-567-9123 
OR Baaverton, Integrated EIec. ........... 503-841-1690 
OR Portland, Radar EIec- ........... ,..... 503-232-3404 
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Manufacturers and Sales Offices Directory 
OR Portland, Tek-EIec. .................... 503-246-5451 
PA Erie. REM Elctrns. Supp. Co ........... 814-453-5626 
PA Montgomeryville, Pyllronics Inds., Inc. 

....................................... 215-643-2850 
PA Philadelphia, Powell Elctms. .......... 215-365-1900 
PA Philadelphia, PEl Genesis Elect ....... 800-523-0727, 

8ClO-222-1772 
PA Philadelphia, Sager Elctrns. ........... 215-464-4336 
TX Garland, Newark Elctrns. ............. 214-487-8144 
MA Hingham, Sager Elctms ............... 617-749-6700 
TX Houston, Newark Elctrns. ............. 713-27!1-48OO 
TX Irving, Harper 5.1.0. ................... 214-621-0500 
TX Irving, Powell Elctms. ................. 214-550-0547 
MI Oak Park, Newark Elctrns. ............ 313-967-()6()() 
TX SIeIIord, Southwest Elec., Inc. .....•... 713-24().4()()() 
UT N. Sail Lake City, Integrated Elctrns. .. 601-298-1869 
UT Sail Lake City, Stand. Supp. Co. • . . . . . . 601-486-3371 
VA Richmond, Sterling Elctms. .......•... 604-226-2190 
WA Bellevue. Integrated EIctms., Inc. ...... 206-455-272'7 
WA Seattle. Radar Elctms. ................ 206-282-2511 
WI Milwaukee, Marsh Elctrns., Inc. . . . . . . . . 414-475-6000 
WI Waukesha, Hawk Elctms. ............. 414-547-4457 
Can Burnaby, B.C. I1T IRae Ind. Elect. . . .. 604-291-8866 
Can Calgary,Alberta, I1T IRae Ind Elect ... 403-273-2780 
Can Concord, Ont, I1T IRAE Ind Elect .... 416-736-1144 
Can London, Ont, C. M. Peterson Co., Ltd 

. . . . . .. . . .. . . . . . . . . .. . .. . .. . . . .. .. . .... 519-434-3204 
Can Mississauga, Ont, Newwk Elctrns. •... 416-67C>-n99 

CHERRY SEMICONDUCTOR CORP, 2000 5. County 
Trail, East Greenwich, RI 02818, Tel: 401-885-3600, 
TELEX: WUI 6811157; FSC No.: WUI 

. 6817157;;;401-885-5786; Empl.: 365 

CHESSEll CORP. 1 Pheasant Run, Newtown, PA 18940, 
Tel: 215-966-0660, FAX: 215-968-0662; Empl.: 82; Sis. 
Mgr: Richard Veil; Dis/. Mgr: R. Veil 

CHESTER CABLE CORP., Sub. Alcatel NA Cable 
Sys. Inc.,'15 Oakland Ave., Chester, NY 10918, Tel: 914-
469-2141, TWX: 51C>-249-4813, FAX: 914-469-9935 

CHESTERFIELD PRODUCTS, INC., 37 Midland Ave., 
Elmwood Park, NJ 07407, Tel: 201-797-9655, FAX: 201-
797-9504; EmpL: 35; Sis. Mgr: Bob Fiordalisi 
........................................... Ao 1661-1663 

Local Sales Offices & Reps 
NM Phoenix, CPS Assocs., Inc. . .•. .• . . • ... 602-246-1097 
CA Carlsbad, MTM Int~ Inc. .............. 619-729-6338 
IL Chicago, Tech. SIs. ................... 312-237-7210 
MD BeKimore. Advanced Tech. Sis ........ 301-323-3140 
MA Framingham, Bengal Assocs .......... 617-8n-2639 
MA Randolph, Bengsi Assocs. ............ 617-961-4120 
NY Syracuse. Rap Tech, Inc .............. 315-437-2645 
TX Richardecn, Carl TInch SIS: Co. ....... 214-231-1322 

CHICAGO BLOWER CORP., 1675 Glen Ellyn Rd, 
Glendale Heights, IL 60139, Tel: 708-858-2600, ESYLNK: 
62912209, FAX: 708-858-7172; Empl.: 250; SIs. Mgr: RW. 
Wessel 

CHICAGO CONDENSER CORP., 2900 Wast Chicago 
Ave., Chicago, IL60622, Tel: 312-227-7070, FAX: 312-227-
6646; FSC No.: 5910; SIs. Mgr: Joan Looi ..... Ao1019 

CHICAGO LASER SYSTEMS, INC. 4034 N. Nashville 
Ave., Chicago, IL 60634, Tel: 312-282-2710, TELEX: 
6711269 LASER UW, FAX: 312-282-6455; Sis. Mgr: 
Bernard Alpiner, V.P. 

CHICAGO LOCK CO. 4311 W. Belmont AVI>. Chicago, IL 
60641, Tel: 312-282-71n, TELEX: I1T 4994023, FAX: 
312-282-8199; EmpL: 375; SIs. Mgr: Dale N. Padjen 

CHIU TECHNICAL CORP. 252 Indian Head Rd, Kings 
Park, NY 11754, Tel: 516-544-0606, FAX: 516-544-0609; 
FSO No.: 38-32, 38-41; Empl.: 25; SIs. Mgr: Frank A. 
Denny, V.P. Mklg. 

& 
FAX: 716-538-6345 

CHLORIDE ELECTRO NETWORKS, Chloride 
Po_r EleCtronics, Inc., 1 Technology Place, 
Caledonia, NY 14423,'Tel: 718-538-4421, TWX: 51C>-254-
0422; EmpL: 350; SIs. Mgr: Gary Balfour ...•.. Ao2189; 

Do1658, 2182 

Local Sales Offices & Reps 
CA Missioo Veijo, Jim Ani ................ 714-454-8997 
FL Lakeland, Robert CoughNn ............ 813-667-1663 

Me Laurel RW. Milscher Co. .........•... 301-498-6090 
NH Nashua, Bell CtrIs. .................... 603-982-6964 
NY Liverpool, ThOmas Ealy ..........•.... 315-652-3149 

CHLORIDE El PASO, Chloride Power Elctms. 10931 
PaIHcano Drive, EI Paso, TX 79935, Tel: 915-592,-9985, 
FAX: 915-595-1664; FSO No.: 08715; EmpL: 1000; SIs. 
Mgr: Robin Lee 

CHOMERICS, INC.:W.R. GRACE & CO., 77 Dragon 
Ct, Woburn, MA 01888, Tel: 617-935-4850, TWX: 71 C>-393-
0173; Empl.: 650; Sis. Mgr: Louis M. YenIosca; DIst. Mgr: 
Gary L Wood .................................. Co1674 

Local Ss/es Offices & Reps 
KZ Mesa, Chomerics ..................... , 602-964-0n1 
CA Carsen, ChOmerics ...... ,: ............ 21~518-6921 
CO Boulder, Front Range Mklg. •. . . • . . . . .. 303-443-4780 
CT Trumbull Chomerics .....•........... 203-452-0253 
FL Longwood, Chomerics ....•........... 407-876-5800 
GA Kennesaw, Chomerics ................ 404-928-4243 
IL Chicago, Chomerics .................. 708-458-0649 
MD Elliott CIty, Tech. SIs. ................. 301-461-2400 
MA Woburn, Chomerics ......•........... 617-935-4850 
MN Eagan, Chomerics .................... 612-681-1615 
NH Hudson, Chomerics .. .. .. .. .. .. .. .. ... 603-880-4807 
NY Bohemia, ChOmerics ................. 516-567-6186 
NC Greensboro, Chomerics .............. 919-674-3144 
OH Beavercreek, Chomerics .. .. .. .. .. .... 513-427-0002 
TX Dallas, Chomerics .................... 214-96(}.7236 
WA Seattle, Chomerics ................... 206-624-3763 

Local Dlstribulors 
KZ Tucson, Cupps Indt Supp. ............ 602-294-1922 
CA Sante Clara, KR Anderson, Co. . ..•. .. 408-727-2959 
CO Denver, Rat ......................... 303-373-1812 
CT B1oomIieId, E.LS. ...................... 203-243-9440 
FL Orlando, E.IS.......................... 407-855-7100 
GA Allanla, United Seal & Rubber ........ 404-454-9912 
IL Hillside, E.I.S .......................... 708-547-5400 
MD BaKimore, Sosco Corp. ............... 301-574-7555 
MA N. Andover, Mklg. East . • . . . . . . . . . . . . .. 508-689-9565 
MI Mt Clemens, E.IS ..................... 313-791-8510 
MN Mounds View, Indio Gasket . . . . . . . . . . .. . 612-785-2266 
MO Kansas City, E.IS. .................... 818-471-5968 
NJ Branchburg, Robert McKeown .....•.. 201-218-9000 
NY Lancaster, Sealing DYes. .... .. .. .. .. .. 714-684-7800 
OH Chargin Falls, Electrolock •. . . . . . . . . . .. 216-543-6626 
OR Portland, E.IS. ........................ 503-227-3601 
PA Essington, Tri-COm, Inc. ............... 215-521-3060 
SO Greenville, Electrolock ................ 803-297-9630 
TN Memphis, E.L5. ....................... 901-947-4176 
TX Dallas, Oriental Gasket ............... 214-956-9100 
UT Saft Lake City, E.1.5. ................... 601-483-1226 
VA Bluefield, E.LS. ........................ 703-322-5424 
WA Tukwilla, E.IS ......................... 206-241-1010 
WI Mequon, Fabrico ..................... 414-241-5300 
Can Markham, On!., Matrix Technlg. ....... 418-4n-4442 

CHR, Furon, 407 East St, P.O. Box 1911, New Haven, CT 
06509, Tel: 203-777-3631, "TWX: 71C>-46s.:0264; EmpL: 
116; SIs. Mgr: Joseph T. Ballentine; Dis/. Mgr: Joseph T. 
Ballentine 

CHRISTIANA INDUSTRIES CORP., 6500 North Clark, 
Chicago, IL 60626, Tel: 312-465-6330, FAX: 312-465-
6271; EmpL: 250; Sis. Mgr: Milchell Waters; DIst. Mgr: 
Mitchell Waters 

CHRISTIE ELECTRIC CORP. 18120 a Broadway, 
Gard&na, CA 90248, Tel: 213-715-1402, TWX: 91C>-349-
8260, FAX: 213-618-8368; FSO No.: 02294; EmpL: 90; SIs. 
Mgr: Scott Marvel 

CHROMALOX INSTRS. & CONTROLS, 1382 Hell
Quaker Blvd, La Vergne, TN 37086-3536, Tel: 615-793-
3900, TELEX: 55-5129, FAX: 615-793-3583; Empl.: 110; 
Sis. Mgr:'Mary Hausman ....................... 001131 

CHROMATICS, 2558 Mountain Ind. Blvd, Tucker, GA 
30064, Tel: 404-493-7000, FAX: 404-493-1314; FSO No.: 
FSCM 59992 

CHRONo-LOG CORP., 2 W. Park Ad, Havertown, PA 
19083, Tel: 215-853-1130, FAX: 215-853-3972; Empl.: 20; 
SIs. Mgr: Kathy Jacobs ........................ 001064 

Local Sales Offices & Reps 
AL Huntsville, Dynamic Measuraments ... 205-535-8663 
Can Scarborough, Canadian Applied Technlg. 

....................................... 416-431-0004 

CHURCHILL CORP., 344 Franklin St, Box G, Melrose, MA 
02176, Tel: 617-665-4700, FAX: 617-982-5291; FSC No.: 
94867; EmpL: 30; SIs. Mgr: W. Schermerhorn 

CIC COMPONENTS INos. CO. L TO. 4FL No. 5 Lane 
130, Min-Chung Rd, Hsin TIen CIty, Taiwan ROC. Tel: 
888-2-9174302, TELEX: 35261 MEISCO, 'FAX: 888-2-
9124460; Empl.: 30; SIs. Mgr: James Huang 

CIRCUI 
CICOlL CORP. 24960 Ave. TIbbitts, Valencia, CA 91355-

3428, Tel: 605-295-1295, FAX: 605-295-0813; EmpL: 75; 
SIs. Mgr: James Alderson 

CIDTEC (CID TECHNOLOGIES INC.), 101 Commerce 
Blvd, Liverpool, NY 13088, Tel: 315-451-9410, FAX: 315-
451-9421 

CIMCO WIRE & CABLE, INC., See Specialty Gable 
COrp. 

CINCH CONNECTOR DIVISION, Labinal 
COmponents & Systems Inc. 1501 Morse Ave., Elk 
Grove Village, L 60007, Tel: 312-981-6000, TWX: 91C>-
222-1796; SIs. Mgr: James L Hartranft Jr.; DIst. Mgr: 
Scott Campbell 

CINCH CYLINDRICAL DIVISION, Labinal Camps. & 
Systems, Inc. 8821 Sclence Center Dr. Minneapolis, MN 
55428, Tel: 612-537-1010, FAX: 612-537-9614; SIs. Mgr: 
Jim Simmons; DIst. Mgr: Scott campbell 

CINCINNATI ElECTROSYSTEMS, 420 Wards Comer 
Ad, Loveland, OH 45140, Tel: 513-831-6800, TELEX: 
312328, FAX: 513-831-4866; EmpI.: 110; SIs. Mgr: Brian 
Doherty 

CINCINNATI SUB-ZERO PRODS. 12011 Mosteller Ad, 
Cincinnati, OH 45241, Tel: 513-772-9810, TELEX: 214390 
SUBZEROClN, FAX: 513-772-9119; EmpL: 117; SIs.Mgr: 
Harold Zeilman 

CIPHER DATA PRODUCTS, INC., an Archive ·CO. 
10101 Old Grove Rd, San Diego,CA 92131, Tel: 619-578-
9100, FAX: 618-693-4435; EmpL: 1500; SIs. Mgr: Wes 
Bankston, VP Sis. 

CIPRICO INC. 2955 Xenium Lane, Plymouth, MN 55441, 
Tel: 612-559-2034, FAX: 612-559-8799; EmpL: 79; SIs. 
Mgr: Bill Rost 

CIRCOM INC., 505 W. Main St, Bensenville, IL 60106, Tel: 
708-595-4460,FAX: 708-595-4815; EmpL:38; SIs.Mgr:R 
Alan Rosenberg 

,.!t CIRCUIT ASSEMBLY CORP. 

... G 

FAX: 714-855-4298 
CIRCUIT ASSEMBLY CORP., 16 Thomas St, Irvine, CA 

92718-2703, Tel: 714-855-7887, TELEX: 183109UD; FSC 
No.: 52072; EmpL: 275; Sis. Mgr: Robert R Brinckman; 
Dist. Mgr: Robert R Brinckman .......... Co131&-1322 

Local Ss/es Offices & Reps 
AL Huntsville, L & 0, Inc. ................. 205-637-1469 
KZ ScoIIsdale, BSE, Inc...... .. .. .. .. .. ... 602-483-0373 
CA San Diego, Varigon-San Diego, Inc. ... 619-576-0100 
CA Sante Clara, Weslrep ................. 408-988-8833 
CO Englewood, Dalltron Co. .............. 303-741-2122 
FL Clearwater, Tech-Rep Assoc., Inc...... 813-572-9900 
FL Ft Lauderdale, Tech-Rap Assoc.. Inc. 

.. ............. , ....................... 305-791-2708 
FL Merrill Island, Tech-Rep Assoc., Inc ... 407-453-3313 
FL Winter Sprgs., Tech-Rap Assoc..lnc ... 407-699-4010 
GA Allanta, L & D, Inc. .................... 404-395-7079 

[§3.!~ 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 10th Sf Oakland. CA 94606 

(----fit] 
(213) 452-8002 
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CIRCUI Manufacturers and Sales Offices. Directory 
L IIaaca, LTD Technlgs., Inc. ... ,........ 7()B.,773-2900 L Springfield, Newark EIcIms. ......... ;. 217-787-11972 
L Roscoe, LTDTechnlgs., Inc. •.•• , ..••• 815-389-4318 L ~ood Dale, Nap EIctms. .............. 708-595-8500 
IN Carmel, Frank E. Kahsar SIs. .......... 317-844-9363 IN 
MD RIsIng SUn, LHR EIctma, n:: ......... 301-858-4058 IN 

IncIanapoIia, BeIIIndS. ................ 317-875-8200 
indianapolis, Mar EIcIms. ............. 317-833-6699 

MA Randolph, The 1MFI Grp. ............. 817-981-4488 IN indianapolis, Newark EIcIms............ 317-872-7070 
MI GraiId Haven. Frank E. Kahsar Sis. ... 618-848-7590 IN Me!ri1M1Ie, Newar1c EIcIms. ........... 312-768-5059 
MI W8II'8II, Frank E. Kahsar SIs. .......... 313-795-3530 IA Cedar RaPids. Newark EIcIms. ••••• .•• 31~ 
MN Oaseo, Gallney Sis., Inc. .............. 612-425-5484 IA Des Moines, Newark EIcIms. ......... 515-278-0670 
MO GrandvIew, Harris Hanson Co. ........ 818-763-6200 IA Eldridge, Klaus RadIo ................. 319-285-&,184 
MO StLouIs, Harris Hanson Co. .......... 314-432-3611 IA Marlon, Bnmeman & Assoc. ......... 319-377-8394 
NJ ~ HgI8., CambrIdge Allen & Aascic. KS Overland PIt, Newark EIcIms. .•.•.•.•. 913-677-0727 

WichiI8, Newark EIcIms.. •.••..••..•... 318-267-8755 
Lexington, Newark EIcIms............. 808-255-4161 
Metairie, Newark EIcIms. • . • . . . . • . .• . • . 504-838-9771 
Annapolis, Powell EIcIms. .....••.••. :. 301-953-3435 
BeltsvIlle, Newar1c EIcIms. •• • • • •• . • • • • • 301-208-3300 
CoLombia, Vantage Comps., Inc. ..•... 301-720-5100 
GaiIhefsburg, AxIs EIctma, Inc. ••••••. 301-840-9640 

....................................... 201~ KS 
NJ MaoI88IOWn, LHR ~ Inc. ........ 609-778-1019 KY 
NM Albuquerque, SynTech ............... 505-268-7951 LA 
NY FOI'IIIII Hills, CambrIdge Allen & Aascic. MD 

1 ••••••••••••••••••••••••••••••••••••••• 

NY 
NC 
NC 
OH 
OH 
OH 
OR 
PA 
PA 
TN 
TX 
TX 
TX 
UT 
VA 
VA 
WA 
WI 

Rochester, Apex Assocs., Inc. .••.•..•. 
RaleIgh, L & 0. Inc. .................. . 
WlmlngIDn, L & D, Inc.' ............... . 
CIncInnati, Frank E Kahsar Sis. ••••••• 
Columbus, Frank E. Kahsar Sis. ..... .. 
Mentor, Frank E. Kahsar Sis. ........ .. 
Portland, General EIcInis. ........... .. 
SewIckley, Frank E. Kahsar SIs. ...... . 
Wexford, Frank E. Kahsar Sis. ...... .. 
Bristol L & D, Inc. ................... .. 
HouSlOn, ~ SIs. Co. ......... .. 
Hura1, I'rocorT1I SIs. Co. ............ .. 
Richardaon, I'rocorT1I SIs. Co. ....... . 
American Fork, Delilron Co. ......... .. 
MIdIoIhIan, LHR EIcIms., Inc. ........ .. 
Richmond, L & D, Inc. ................ . 
Redmond, General EIcIms. ......... .. 
MIIw ..... LTDTechnlgs., Inc. ..••.•• 

Local Dist1Ibu1oIS 

719-592-8361 
718-272-7040 
919-878-5301 
919-256-8110 
513-922-3133 
814-~ 
218-257-1166 
503-297-8500 
412-741-4155 
41~1 
6.15-878-2266 
713-8il1-1591 
817-589-0336 
214-669-1500 
801-263-9413 
804-794-8013 
804-257-7717 
206-867-G969 
414-774-1000 

AL Blnnlngham, Newark EIcIms. ......... 205-942-4044 
AL Huntsville, Comp. Resources ......... 205-837-1469 
AL Huntsville, Component DIsIrs. .•.•....• 205-851-7800 
AL Huntsville, Newark EIcIms..;.......... 205-837-9091 
AL Huntsville, Powell EIcIms. . . • . . . . . . • . . • 205-539-2731 
AZ PhoenIx, ArIzona COmps. .:........... 802-269-5655. 
AZ PhOenix, Newark EIcIms. ............. 802-244-0133 
AZ Phoenix, Tri Tel< ...................... 802-371-oeao 
AZ T~ Circu~ Specialists ... ;........ 602-966-0764 
AZ Tucson, Newark EIcIms. .............. 802-628-7891 
AR Little Rock, Newark EIcIms. ........... 501-225-8130 
CA C~, PassIve Compe........... 818-341-1745 
CA Cos1a Mesa, Powell EIcIms. .......... 714-754-1717 
CA F_ CIty, Newark EIcIms. ....•. . .... 415-572-8300 
CA Irvine, Mann ~ ............... 714-380-4170 
CA Los Angeles, AU ArnerIciaI1 ............ 213-321Hl24O 
CA Orange, Newark EIcIms. .............. 714-634-8224 
CA San DIego, Southland COmps. Inc. .... 619-673-3800 
CA San Jose, All Arneo1can ............... 408-943-1200 
CA San Jose, Powell EIcIms. ............. 408-943-8020 
CA San Jose, Rose EIcIms. .............. 408-263-9700 
CA Santa Ana, B D S EIcIms. ............. 714-682-1050 
CA Santa Clara, Trinity EIcIms. •...•.•.••• ~9011 
CA Santee, Moue' EIcIms. ............... 619-449-2222 
CO Colorado Springs, Newark EIcIms. .... 719-578-2644 
CO Denver, c.s.ID. . ............ :.......... 303-292-9594 
CO Denver, Comp. DIsIrIbutors ........... 303-770-6214 
CO Denver, Newark EIcIms. ....... ;...... 303-757-3351 
CO Englewood. Indelco .• ,.. .. .. ..... .... .. 303-694-9444 
CO Englewood, Nap EIcIms. .............. 303-799-9696 
CT EIIpomIIeId, Newar1c EIcIms. .••.•...... 203-243-3985 
CT Bridgeport, Park DIsInI. ............... 203-368-7200 
CT East Hartford, Newark EIc\ms. ........ 203-299-1416 
CT Wallingford, MidsIaIe EIcIms. .••••••.• 203-265-9900 
FL Clearwater, Component DIsIrs. ........ 813-796-0466 
FL DeafIeId Beach, Vantage COmps. .... 305-429-1001 
FL FtjLauderdale, All American .......... 305-572-7999 
FL Ft Lauderdale, Powell EIcIms. .....••. 305-4114-8377 
FL Jackaonville, Newark EIcIms. ......... 904-399-5041 
FL Longwood,InIeI1ac................... 407-834-7777 
FL MaIIIand, ElecIronic Equip. •••••••••••• 407-539-0688 
FL Melbourne, Component DIstrs. ........ 407-724-9910 
FL Miami, All Arnerican .................. 305-821-11282 
FL Miami, E1ecIronic Equip. .............. 305-528-8000 
FL PIanIa\Ion, Newark EIcIms. 305-597-2372 
FL' Pompano Bch., EIacIronIc Equip. .... " 305-980-1200 
FL T8II1lII. ElecIionIc Equip. ............. 813-988-0810 
FL West Palm Beac/I, Attantic ElecIronIcs 

407-686-8553 
GA AIIanta, Newark EIcIms. .. .. .. . .... .... 404-951-2363 
GA Norcroaa, Component DIstrs. ••..•..•• 404-441-3320 
GA Norcroaa, Newark EIcIms. ............ 404-448-1300 
HI Aiea, Newark EIcIms. ................. 808-487-11851 
ID BoIse, Newark EIctms. ............... .'208-342-4311 
L Adelson, Belford EIcIrris. ......... . .... 708-691-1000 
II. eer-wH1e, Gaol:! EIcIms. ........... 70lI-880-7171 
II.. Champaign, KJaus RadIo ............. 217-368-1986 
II.. Elk Grove, BelIInds. .................. 708-lI40-1910 
II. La Salle, Klaus RadIo ................. 815-223-7400 
IL "-ia, Klaus RadIo .................. 309-891-4640 
L Quincy, Klaus RadIo ...... ....... ..... 217-223-7580 
L Schaumberg, Q P S EIcIms. .......... 708-884-6620 
II. Schaumburg. Newark EIc\ms. .. .. . .. . • 312-643-0700 

MD 
MD 
MD 
MD 
MO 
MA 
MA 
MA 
MA 
MA 
MA 
MA 
MA 
MI 

Hanover, Newark EIctms. ............. 301-798-9092 
RodIViIle, An American ........ ,...... 301-251-1205 
Boeton, All American ................. 617-84&-2300 
HoIIIsIon. Gaol:! EIcIms. .............. 508-429-8154 
Milford, Car Lac IOOL .................. 508-478-7797 
NoIwood, Gerber EIcIms. ............. 617-329-2400 
W. SpringfiaId, Newar1c EIcIms. •....... 413-785-5851 
WesIboro, In Stock PlOds. ....•...•.•. 508-870-5750 
WeeIboIOugh, PoweH E1ctms. ......... 508-366-8100 
Woburn, Newark E1ctms. ... .. ... . .. ... 617-932-9040 
Ann Arbor, Wedemeyer EIcIm. Supp. Co. 
.. .. . .. . .. . .. . .. .. .. .. .. .. . .. .. .. .. .. .. 313-665-8611 

MI Grand Rapids, Newark EIcIms. ........ 618-455-9190 
MI Mt Clemens, Spec Connector Corp. •• 313-465-3232 
MI Oak Park, Newark EIcIms. ............ 313-967-11600 
MN Burnsville, Ces8idy EIcIms. ........... 612-1195-9026 
MN CI'ystaI. Newark EIctms. .. ............. 612:-535-4280 
MN Minneapolis, All American ............ 612-844-2151 
MN Minneapolis, Newark EIcIms. ......... 612-331-8350 
MN Vadnais HIs., N A A Comectron ...... 612-48H1022 
MO Blue Springs, Newark EIcIms. . • . . . • . .. 818-228-3170 
MO St Louis, Beckwith EIcIms. ........... 314-343-8463 
MO St Louis, Newark EIcIms. ............. 314-298-2505 
MT Helena, Newark EIcIms. .............. 406-443-6192 
NE Omaha, Newark EIc\ms. .............. 402-392-1221 
NY Las VegaS, Newar1c Eiclms. ....... .... 702-798-5090 
NY Reno, Newark EIc\ms. ................ 702-322-8090 
NH Goffstown, Key Camps. ............... 803-828-1717 
NH Manchester,Yankee EIcIms. .......... 803-825-9748 
NH Nashua, Newar1c EIcIms. . . • . . . . . • . . . .. 803-668-5790 
NJ Bellmawr, Mld-AIIanItc ................ 609-931-5300 
NJ CIIIon, Vantage Cornps. ......... ..... 201-777-4100 
NJ E. Hanover, Stale EIcIms. ............. 201-867-2550 
NJ englewOod, Powell EIcIms. ........... 201-1194-0800 
NJ Pennsauken, Newark EIcIms. ......... 609-663-9490 
NJ Rahway, R.S.R. EIcIms., Inc. .. ......... 201-381-8777 
NJ Randolph, Mouser EIcIms. ............ 201-328-3322 
NJ unon, Newark EIcIms. ................ 908-851-2290 
NM Albuquerque, Bestech ................ 505-298-0034 
NM Albuquerque, BetaIron ................ 505-821-1122 
NM AlbUquerque, Connecting Camps. . . . . . 505-345-8821· 
NM Albuquerque, Newar1c Eiclms. ..•.•.•.. 505-663-6181 
NY Bohemia, Car Lac IndL ................ 518-567-4200 
NY Bohemia, Key Corrlpa ................ 518-597-7500 
NY CheekIowaga, Newark EIcIms. ........ 716-882-9700 
NY Comack, Car Lac Indl ................ 516-493-0556 
NY Farmingdale, Pride EIcIms. ........... 51&-293-4020 
NY LOOg Island, All American ............. 518-881-3935 
NY Mt Vernon, An ArnericanIQAR ••.• •••• 914-699-2224 
NY Redcreek, Advacom .................. 315-754-8796 
NY Smithtown, Vantage COmps. .......... 518-543-2000 
NY Syracuse, Newark EIcIms. ............ 315-437-8611 
NY Valley Stream, Newark EIcIms. ....... 518-561-8400 
NC Cary, Powell EIcIms. .................. 919-487-1212 
NC GreerISboro, Newark EIcIms. .......... 919-292-7240 
NC Raleigh, Component Ili$s. ........... 919-859-3391 
NC RaJeigh, Newark EIcIms. .... .......... 919-781-7877 
OH BedIord, Advacom .................... 216-439-0321 
OH Cincinnati, Newar1c EIctms............. 513-771-9700 
'OH Cleveland, Car Lac IndL ..... .... ...... 218-881-0050 
OH Columbus, Wedemeyer EIc\ms. .•...•. 614-438-9800 
OH Warransville HgIa, Newark EIcIms. ... 218-597-1700 
OK Oktahoma City, Newark EIcIms. . . . . . . . 405-495-5000 
OK Tulsa, Newark EIcIms. ................ 919-832-7004 
OR Eugene, Newark EIcIms. .............. 503-484-2156 
OR Portland, Newark EIcIms. ............. 503-257-0741 
PA Cornwall HgIa, Newark EIcIms. ...•... 215-245-7300 
PA Eicport, Advacom ..................... 412-733-5910 
PA Levi1town, G.W. EIcIms. ................ 215-547-7422 
PA McKean, Advacom ................... 814-478-7774 
PA Philadelphia, Powell EIcIms. .......... 215-365-1900 
PA PiI1sburgh, Newark EIcIms. ........... 412-766-4790 
SC Greenville, Newark EIc\ms. ........... 803-288-9610 
SC N. Charleston, Newar1c EIcIms. ..•...•. 803-764-3091 
TN BrenIwood, Newark EIcIms............ 615-371-1341 
TN MeqlhIs, Newar1c EIcIms. ............ 901-365-8080 
TX ADen, Prime Distrs. ................... 214-231-0170 
TX Austin, CaI1Ion Bates ................. 512-458-1175 
TX Dallas, All Arnerican ........... ;...... 214-231-5300 
TX Dallas, CornponeoJt DisIrs. •...•....• ,. 214-844-0373 

TX DaJIas, 011 The Shalf ................. 214-247-00&2 
TX Ft Worth, caitIon ~ .............. 817-831-G3115 
TX Garland, Newark EIcIms. ............. 214-494-5911 
TX HousIIIn, Newar1c EIcIms. ............. 713-270-4800 
TX Irving, Powell EIcIms. ................. 214-550-G647 
TX MansIIeId, Mouser EIcIms. ............ 817-483-0166 
TX RichardIIon. 011 The Shell .•.•.•••.••. 214-238-0808 
UT Provo, Omega EIctnls. ................ 801-375-4664 
UT SaIl Lake CIty, Newark EIcIms......... 801-484-6611 
ur SaIl Lake CIty, Sta1daRI SUpp. Co. •.•• 801-488-3371 
VT BuriIngIon, Newark EIctms. ........... 802-880-1858 
VA AriingIon, Newar1c EIcIms. ............. 703-522-7552 
VA Richmond, Newark EIcIms. ........... 804-282-5671 
WA BeI1ewa, Newark EIcIms. ..... .. .... .. 208-641-9800 
WA Spokane, Newark EIcIms. ............. 509-327-1935 
WV Dunbar, Newark EIcIms. .............. 304-768-8872 
WI G .... Bay, Newark EIcIms............ 414-494-1660 
WI New BerIn, Nap EicIms. .............. 414-785-9100 
WI Wauwa1osa, Newark EIcIms........... 414-453-9100 
Can Dartmouth, IllS. Alcorn EIcIms. .•.•••.• 902'-464-1800 
Can Lava~ PO, Newark EIcIms. ............ 514-681-8476 
Can London, Ont, Newark EIcIms. ••••••• •• 519-685-4280 
Can Mississauga, Ont, Newark EIcIms. .... 418-873-5449 
Can Nepean, Ont, CerIIIen EIcIms. ........ 813-725-9250 
Can New WeeIrniImw, BC, Newark EIcIma 

. . . . . . . . . . . . . . . . . .. . .. .. .. . • . . . • . .. . . • . 804-520-5721 
Can Scarborough, Ont, CerIIIen EIcIms. ••. 418-495-7705 
can St Laurent, PO, CenIIen EIcIms. •• ;... 514-334-8321 
can St Laurent, PO, Newark EicIms. ...... 514-738-4488 

CIRCUITECH, INC., Division of Heyco, Inc., 542 
1ndus1riaJ Way West, Eatontown, NJ 07724, Tel: 201-542-
8550, FAX: 201-542-1812; Empl: 80; SIs. Mgt: Ron Calvo 

CIRCUIT IMAGES, INC., 1800 NW 1671h PL, Ste. 345, 
Beaverton, OR 97008, Tel: 503-829-2133, FAX: 503-645-
9857; Empl: 5; SIs. Mgt: Tom S1eYenson 

CIRCUIT SPECIALISTS, 1NC.738 S. Per!y Lane, T~ 
AZ 85281, Tel: 802-966-0764, FAX: 802-967-2539 

CIR-Q-TEL MICROWAVE, INC. 6600 VuginlaManor Rd., 
BellsVilIe, Me 20705, Tel: 301-470-2900, FAX: 301-778-
3892; FSCNo.: 21377; EmpL: 17; SIs. Mgt: HenryD. NIbbe 

. FAX: 801-973-4609 
CIARIS SYSTEMS CORP. 1991 Parkway,SaltLakeClty, 

UT 64119, Tel: 801-1173-4800, 800-441-9910. TELEX: 
446788; EmpL: 30; SIB. Mgt: Brent S1ringtam 
................................................. 001235 

CIRRUS LOGIC, INC., 3100 West Warren Ava, Fremont. 
CA 94538, Tel: 415-823-8300, TELEX: 171918, FAX: 415-
228-2180; EmpL: 420; SIB. Mgt: Wliliern CapareII; DIBt. 
Mgr: Frank Reynolds 

CITIZEN BUSINESS MACHINES, See CaM America 
Corporation 

CPCIare 
CORPORATION 

FAX: 312-262-7819 
c.P. CLARE CoRP., 3101 W. Pratt Blvd., ChIcago, II. 

60645, Tel: 312-262-7700, TELEX: 210075; EmpL: 2400; 
SIs. Mgt: Thomas eurv-.; DIBt. Mgt: WIlHam Sowa 
. . . . . . . . . . .. . .. .. ... ...... . .. . . .. . .. . Bo1381, 1430-1431 

Local Sales Oft/ces & Reps 
AL Decalur, EI Tech Inc. ................. 205-353-7899 
AL Huntsville, EI Tech Inc.. ................ 205-484-0599 
AZ ScotIsdaIe, SIA'nmit Sis... .... .. .. .. .. . 802-99lI-485O 
CA EI Taro. c.P. Clare Corp. .............. 714-598-0650 
CA Los Angeles, Landa & Assocs. ........ 213-879-0770 
CA San DIego, Gay ctilcole Assocs..... 619-728-7678 
CA San Jose, Ruppert SIs. & Engrg. .•..•• 408-998-8717 
CA SanlaAna,Landa&Assocs. ........... 714-543-7805 
CO BroomHeId, Western Region Mktg. •••• 303-428-8OB8 
CT StamIord, Fran BIgoa ................. 203-322-0240 
FL Altamonte Springs, SIs. Engrg. ConcepIs 

. . .. . . • . . • . • . .. .. • . . • . .. . • . • .. . . • • . .. . • 407-882-4800 
FL Dee'rlield Beac/I, SIs. Engrg. ConcepIs 

.................. :.. . . .. . • . .. . . .. . • . .. 305-426-4801 

640 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
GA UlbI.m, EI Tech Inc. ................... 404-564-1236 
II. I1asca, Beta Tech SIs., Inc. ............ 708-25CHl586 
IN Indianapolis, Schank EIcIm. MkIg. ... :. 317-842-6204 
IA Cedar RapIds, Delilron Co. Inc. ..••.••• 319-393-0075 
KY Fort Wright. EI Tech Inc. .............. 606-331-3495 
MD Baltimore, Advanced Tech Sle Inc. .•.. 301-323-3140 
MA Tewksbury, I'rocorT1l Asaoc. . . . . . . . . . . 508-858-0100 
MI Farmington HHIs, Schank EIcIm. MkIg. 

....................................... 313-626-2551 
MN Eden Prairie, HIgh Technlg. SIs. Assocs. 

....................................... 612-944-7274 
MO Florissant, Delilron Co., Inc. ........... 314-1139-0033 
MO Kansas CIty, Delilron Co., Inc. ......... 816-436-6445 
NJ Fort Lee, Nexus Technlg. Sis. ......... 201-1147-0151 
NM Albuquerque, Summit Sis. •..•....•... 505,345-5003 
NY Hicksville, c.P. Clare Corp. ............ 516-~ 
NY RochesIer, EIecIra Sis. Corp. .... ...... 716-427-7880 
NY Syracuse, EIecIra Sis. Corp. ...... ..... 315-463-1248 
NO Raleigh, Zucker Assocs. .............. 9HHB2-B433 
OH Cleveland, Baehr, ~ & Asaoc. 

....................................... 216-892-1770 
OH Dayton, Baehr-Greenleaf & Assocs. •.. 513-439-0724 
OH Worthinglon, 8aehr-Greenleaf & Assocs. 

....................................... 614-847-0220 
OR Portland, Wes1mark Elclms. Inc. . . . . . . . 503-641-8780 
PA Erdenheim, Omni SIs. ........ .. .. .. .. . 215-233-4600 
PA Warrendale. Baehr-Graenleal & Assocs. 

.... . . .. .. .. .. .. . • .. .. . .. .... .. .... .... 412-934-30118 
TX Austin, Non:om Inc. ................... 512-451-2757 
TX Dallas, Non:om Inc. ........ .. .. .. .. ... 214-3B6-48BB 
TX Houston, Norcon Inc. ................. 713-778-0392 
UT Salt Lake CiIy, Western Region Mktg. 

.... .. .. ... . ..... .. .... ..... ........... 801-268-9768 
WI Milwaukee, Beta Tech Sis., Inc. ....... 414-543-BBOB 
WA Ballevue, Wes1mark Elclms.1nc. ...... 206-454-1944 
can Dorval, Que., John G. Weiss Co. Ltd... 514-6115-8644 
can Mlssissauga, On!., John G. Weiss Co. Ltd. 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. . . .. .. 416-673-0011 

ClARCOA TUBULAR PRODUCTS, Clarcor, Box 7007, 
RockIord, IL 61125, Tel: 815-962-8667, FAX: 815-962-
0417; Empl: 2000; SIs. Mgr: Douglas W. Franklin 

CLARKE-HESS COMMUNICATIONS RESEARCH 
CORP., 220West 19th St, New York, NY 10011, Tel: 212-
255-21140. TB..EX: 236667-AAPID NYK, FAX: 212-691-
8158; FSC 1'10.: 34423; EmpL: 14 ......... 1)01236-1237 

I..oc4I Sales Offices & Reps 
CT Manchester, lOS Assocs. .....••..••.. 203-649-3765 
IL Chicago, Pat Und Elclms. ............. 312-726-3513 
IN IndianapoIs, Pat Lind EIcIms. ......... 317-632-7444 
MA Westford, lOS Assocs. ................ 617-692-3545 
MN Circle Pines, Pat Unci EIcIms. ......... 612-766-5770 
OR Wilsonville, Syntek .. .. .. .. .. .. .. ...... 503-682-2750 
WI Milwaukee, Pat Lind EIcIms. .......... 414-224-0146 

FAX: 603-742-0481 
CLAROSTAT MFG. co., INC., Hawker Siddeley, 

PLC.,l Washington St, Dovw, NH 03820-1507, Tel: 603-
742-112o.BOfH172-OO42, TB..EX: MCI8713344; FSC 1'10.: 
12697; EmpI.: 900; SIs. Mgr: AI TapscoII; DIBl. Mgr: AI 
Tapacoll ............................. A·2030; 8·1888 

Local Sales Offices & Reps 
AL Huntsville, EI Com .................... 205-830-4001 
AZ Phoenix. More Sis. .. .. .. .. .. .. .. .. .... 802-768-9181 
AR UtIle Rock, J. Y. Schoonmaker........ 501-375-2168 
CA Irvine. Gravley & Assocs. ............. 714-852-9994 
CO Englewood, Purdy Co. Assocs. . . • . . • . . 303-790-2230 
CT Meriden, Delta Conn Corp. ............ 203-238-1240 
FL Coral SprIngs, HHP Assocs., Inc. ...•.. 305-753-8389 
FL Palni Bay, H H P Assocs. ............. 407-951-9236 
FL Tarpon SprIngs, H H P Assocs., Inc. •.. 813-937-6099 
FL WI_ Park, HHP Assocs., Inc. .....•.. 407-740-0320 
GA Atlanta. ELCOM ...................... 404-594-1392 
IL Rolling Meadows, Sumer, Inc. •. . . . . • . . 708-991-8500 
IN Fort Wayne. Needler Sis. ............. 21~7-2123 
IN Indianapolis. Neadler Sis. ............. 317-255-8058 
MI Farmington HIls, W.R. Hummon & Assocs., Inc. 

....................................... 313-474-0681 
MN St. Pau~ CahU~ SchmItz & CehlII, Inc. 

. .. . .. .. .. • .. .. . .. .. .. .. .. .. .. .. .. .. ... 612-646-7217 
MO St. louis, K K B & Co. ................ 314-647-2400 
NH Home 011., CIarostat 

.. .. .. .. .. .. .. .. .. .... 603-742-1120, l-B01H172-0042 
NJ Cheny HID, Trinkle SIs., Inc. ..•.•..••.. B09-7lI5-42OO 
NY Manhasset, Wln-Cor Elcir. Sis. ........ 516-627-9474 
NY Syracuse, L D. Allen .................. 315-43NI397 
NO Raleigh, o-Tech Sis., Inc. ............. 919-782-8100 

OH Dayton, K.W. EIcIm. Sis. ............... 513-890-2150 
OH Shaker HgIs., KW. EIcIm. Sis. ......... 216-491-9177 
NM Albuquerque, More Sis., Inc. .......... 505-255-6265 
OR Baeverton, Electronic Sources, Inc. ... 503-627-0838 
PA Pittsburgh, K.W. Elclm. Sis. ........... 412-366-9396 
TX Dallas, J. Y. Schoonmaker ............ 214-349-1650 
WA Bellevue, EIctm. Sources, Inc. ......... 206-451-3500 
WI Brookfield, Sumer .. .. .. .. .... .. .. .. .. . 414-794-6641 

CLARY CORP. Precision Instrs. Div. 320 W. Clary Ave.. 
San GabrI_ CA 91776, Tel: 818-287-6111, FAX: 818-266-
7216; EmpL: 1000; SIs. Mgt: Siewert Nowak; DiBt. Mgt: 
ChrisDeen 

CLAUSS CUTLERY CO. Alco Industries, 223 N. 
Prospect St, Fremont, OH 43420, Tel: 419-332-7344. 800-
225-2877, FAX: 419-332-8077; EmpI.: 90; SIs. Mgr: 
Thomas D. Reinert; DIBl. Mgr: Thomas D. Reinert 

CLEAN ROOM PRoos., 1800 Ocean Ave., Ronkonkoma, 
NY 11779-6528, Till: 516-588-7000, TELEX: 645151; 
EqII.: 110; SIs. Mgr: Roberts. Kearton 

CLEARPOINT RESEARCH CORP. 35 Parkwood Drive, 
Hopkinton, MA 01746, Tel: 506-435-2000, FAX: 508-435-
7504; E""L: 300; SIs. Mgr: Dennis Kirshy 

CLEVB..AND CRYSTALS, Box 17157, Euclid, OH 44117, 
Tel: 216-466-6100. TWX: 81G-421-9031. FAX: 216-466-
6103; FSC 1'10.: 8K400; E"1ll: 46; SIs. Mgr: P. D. Marlowe 

CLIFFORD OF VERMONT, INC. R.oute 107, P.O. Box 51, 
Bathei, VT05032. Tel: 802-234-9921, 800-451-,4381, FAX: 
802-234-5006; Empl: 47; SIs. Mgt: John F. Baxter 

CUFTON PRECISION, utton Systems, Inc. Marple 
at Broadway, Clifton Hgts.. PA 19016, Tel: 215-622-1000, 
TWX: 51G-669-9782, FAX: 215-623-6344; FSC 1'10.: 86197; 
EqII.: 1000; SIs. Mgr: c.ScaIies ............... 801251 

LocBl Sales Offices & Reps 
AL Huntsville, LID,Inc. .................. 205-837-1469 
AZ PhoenIx, CIIton Precision • . . . • . . • . . • .. 602-242-0911 
CA CjJpeItino. Clifton Precision ........... .406-996-7507 
CA Ontario, Clifton Precision ............. 714-983-9374 
CA San Clemente, Clifton Precision ...... 714-492-6904 
CO oanv., Motion Technlg. .............. 303-757-3003 
FL Sorrento. BoetIo Corp. ........ ..... .. .. 904-735-0077 
KS Lenexa, MidIec Assoc., Inc. ........... 913-541-0505 
MA . W. Newlon, Larcom Inc. .. .. .. .. .. .. ... 617-244-2053 
MI Grand Rapids, Midwest Meridian...... 616-696-7391 
MN Eden Prairie, PWC, Inc. ............... 612-934-1409 
MO St. louis, Midtec Asaoc. Inc. .......... 314-275-8666 
NM AIouqu~ S. W. Sis., Inc. ..... ... ... 505-999-9005 
OH Lakewood, Midwest Meriden ......... 216-228-8638 
PA Clifton Heights, Eestem SIs. .......... 215-622-1000 
TX Garland, Cary, McMahill & Assocs. ••.. 214-681-1414 

CLlMATRONICS, 140 Willur PI., Bohemia, NY 11718, Tel: 
516-587-7300, TB..EX: 5101007669, FAX: 516-567-7565; 
EqII.: 46; SIs. Mgr: David Gilmore 

CUPLITE, See Visual Communications 

ClOVER ELCTANS. INC. 138 Hiliwood Circle PO Box 
972, Newnen, GA 30264, Tel: 404-251-5323, FAX: 404-
251-7542; Empl: 75; SIs. Mgt: Patricia A. Walker 

CMLC" 
~~ 

FAX: 201-471-2811 
CML MACARR, A Marine Electric Syatems Co., 50 

CaroISt, P.e. Box 1135, Clifton, NJ 07014-1135, Tel: 201-
471-6800; FSC No:: 00062; Empl: 100; SIs. Mgr: Gary 
Mendell .......................... ,............. 1)01001 

I..oc4I Sales Offices & Reps 
WI PrentJine, The Winn Agy. ............. 715-324-6129 
MI. DeIroit. BillTepliIz Associates ........ 216-439-3265 
OH CIncinaIIi, Tepitz Assocs. ............. 513-<181-1846 
OH Cleveland, Teplitz Assocs. ............ 216-439-3265 
can Mon\JeaI, Metrone .................... 514-463-2323, 

CMV SOFTWARE SPECIALISTS INC. 5009 W.l21h St, 
Sioux Falls, SO 57106, Tel: 605-33B-8645 

COAST BOoK DISTRIBUTORS, PO Box 16418, 
AnaheIm, CA 92817, Tel: 714-281-()805, FAX: 71+281-
0806; EmpI.: 2 

COAST COL CO. Coast Magnetics. 5333 W. 
WashinglOn Blvd., Los Angeles, CA 90016, Tel: 213-936-
6188, TB..EX: 686103 AMI SPACE ASA;FSC 1'10.: 05254; 
EmpL: 50 

COAST 

CP CLARE 

The 8 Largest 
Relay •• 

Distributor 
in the World. 

Over 
8,000.000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 (415) 835·1500 

1301 Olympic Blvd., • 1026 6th Avenue, 
Santa Monica, CA 90404 Oakland, CA 94606 

L MUiAwiJch, · l ~ 
RE AY"SPECIA TIES 

17 RARITAN ROAD • OAKLAND. NJ 07436 

World's largest specialty distributor of 
RELAYS • SWITCHES • TIMERS • COUNTERS 

SOLENOIDS • SENSORS • CIRCUIT BREAKERS 
TRANSFORMERS • SOCKETS • LIGHTED DEVICES 
POWER SUPPLIES • TERMINAL BLOCKS • FANS 

CONTROLS • CONNECTORS • CABLE TIES 

FROM STOCK 

CPClare 
MERCURY, DRY REED 

SOLID STATE, ELECTROMECHANICAL 

RELAYS 
AND SWITCHES 

610 E. 10th St. Oakland. CA 94606 

(8 CLARDSTAT) 
(213) 452 .. 8002 

EEM 1991 North American offices only. For worldwide reps & distributors, see VoL W. 641 



COASTC Manufacturers and Sales' Offices'"Directory 

boAsTcoM.. P.Q;sOx. 27068,.Clor!cotd,'·CA~7, Till' COIL WINDING EQUIPMENT CO. R.R. PIaz8, P.Q. Box 
510'825-7500; lWX:,91G-481-5781; 'FSC,No.: 415 660, oySter Bay, NY 11771, Till: 5'16-922-5880, TELEX: 
682-2015;~: 100; SIs. Mgr;JohnEhrig , 14-3128, FAX: 516-1122-5029; EmpL: 25; SIs.Mgr;Josaph 

" I PIzzonia 
COAX CONNECTION, 1736 FrOnt St, YOIIdown Hgta, 

NY 10598, Tel:.91+982-2303,80()..431-2103, FAX: 914-
Q62,2296; FSC No.: 1~. , ........... ;. Co1155 

COAXIAL, DYNAMICS; 15210 Industrial Parkway, 
CleVeIand,OH 44135, Tel: 1-8O().COAXIAl., FAX: 216-267"" 
3142; Empi.: 36; SIs. Mgr; R. J:Scott; Dist. Mgr;.! R.lllel, 

COAXITUBE CORP., 245 Naylor Mill Rei; Salisbury, MIl 
21801"TaI: 30.1-546-3911, FAX: 301-546-3911; FSC No.: 
OBV02; EmpL: 13 

COBER B.ECTRONICS, 102 HamlIIoo Ave., S1amford, CT' 
06802, Tal: 203-32NlOO3, TWX: 711l-474-3371, FAX: 203-
359-6319;FSC !IIo.: 28909; EmpI.: 4(); SIs, Mgr; Art 
Fainnan 

FAX: 201-371-03'18 
COLBER CORP., 26E Bullington St, Irvington, NJ 07111, 

Tel: 201-371-9500, TWX: 71().,995-4416; ~: 60; SIs. 
Mgr; Roberta Bryner ..................... A.1882-1883 

COLE-FLEX CORPORATION, 91 CaI;loI Street, west 
Babylon, NY 11704, Tel: 516-249-6150,TELEX: 356084, 
FAX: 516-249-6186; FSC No.: 56352; ~I.: 25; SIs. Mgr; 
Westem:Mr. Mike Steffen MIdwestem:Joseph Emma 

CODAR TECHNOLOGY, INC. 2405 Trad& Centre Ave., 
Longmont. co 80503, Tel: 3Q3.776-0472" TELEX: 
4947090Codar,FA)(:3Q3.776-1806;En1)I.: 125; SIs.Mgr; 
L8roee COLE HERSEE CO. 20 Old Colony Ave., Boston. MA 

CODENOLL TECHNOLOGY CORP., 1086 N. Bwy. 
Yonkers, NY 10701, Tal: 914-965-6300, TeLEx: 646159, 
FAX: 914-96!H1811; Einpl: 80; .SIs. Mgr; Paul ~ O'Elrlen; 
Dist. Mgr; Paul A O'Brien 

COOl SEMICONDUCTOR. 144 MaI1<et SIn!et. KenilWorlh. 
NJ 07033, Tel: 201-298-0400, FAX: 201-296-0477; EIrlPL: 
49; SIs. Mgr; James R. Beemiah 

, CODY aECTRONICS,INC., 2284-C Aingwood AVe., San 
,Jose.CA 95131, Tal: 406-432-7570, fAX: 4Q6-432.-1891; 
Eir1ll: 30; SIs. Mgr; PetrIck Sargent , 

COGEBI, INC., 14 Farady Dr. Dover, NH 03820, Tel: 603-
7~ FAX: 803-749-8958; EmpL:2O; SIs. Mgr; M. 
ChaIsson 

, ' 

COGENT SOFlWARE. 1030 Pine St, Menlo Park, CA 
94025-3405, Tal: 415-324-4380; SIs. Mgr; Jerry M, 
Seitzman; Dist. Mgr; Leo D. Eskin 

COGNEX CORP., 15 Crawford St, Needham, MA 02194, 
Tal: 617-449-8030, TELEX: 94B022, FAX: 617-449-4013; 
EmpI.: 111; SIs.Mgr; Krts.NeIson 

COGNITRONICS, 25' CresQent St, Stamford, CT 06806, 
Tel: 203-327-5307, FAX: 200-327-2002; ErnpL: 14(); SIs. 
Mgr; Vincent I:jarrison 

COHERENT COMMUNICATIONS SYS. CORP; 60 
Commerce Dr. Hauppauge, NY 11788, Tel: 516-231-1550, 
TELEX:WUI 96-1439,FA)(: 516-231-0018; Empl: 150; SIs: 
Mgr; William Hendrix ' . 

CoHERENT GENERAL; INC. Picker Rei; Sturbridge, MA 
01'588, Till: 506-347-2681, 1aE)(; ~1806, FAX: so&. 
347-5134; Einpl: 200; SIs. Mgt; WilHam H. Shiner 

COHERENT, INC. P.O. Box 10042, Palo Alto, CA 94303, 
Tel: 41~2111,TELEX: 34-8304, FAX: 415-856-7631; 
EmpI.: 1640; SIs. Mgr; Pa\J1 Crosby 

02127-2467, Tel: 617-268-2109. TELEX: 94-0901, FAX: 
617-268-9480; SIs, Mgr; E Carl Price; Dist. Mgr; John R. 
west 

CD 
I,NSTRUM_ENT CO.RP 

FAX: 714-241-9061 
COLE INSTRUMENT CORP., 2650 S. Craddy Wsy, 

SantaAna,CA 92704, Tel: 714-556-3100; FSC No.: 31946; 
E~L: 60; SIs. Mgr: P. Hanson; Dist. Mgr; a Hendricks 
•• ,' ••••• , •••••••••••• , ••••..••.••. ,." .•.•.•.•.. 801880 

Local S8Jes OffIces & Reps 
Ai. Huntsville, Brandel-Stephens •••••••• , 205-883-0445, 
AZ Scottsdale, Advent Coqls. .... ,., ... , 802-481-0044 
CA Los Angeles, Wiley Co. ............... 21~1611 
Fl DeerfIeld Bch., BrandeI-Stephen ..... 3Q5..427-5441., 
Fl Orlando, Brandel-Stephens ........... 407-425-3202 
CO een_, Advent Comps. Corp. . . • • . . • .. 3Q3.455-1965 
H.. Elk Grove, Oesis SIs. Co. ............. 706-64().1850 
IN Ft Wayne, Naunas SIs. Co. ........... 219-432-4792, 
MD Gai!/lerSbUfg, Cerwithen Assocs. ..... 301-921-9545, 
MA Norwood, Tom Maguire & Assocs. .... 617-551-0500, 
CT Avon, Tom Maguire & Assocs. .•.... ,. 203-673-0801 
MN Bloomington, Oasis Sis. Co............ 612-941-1917 
MO St Louis, Harris & Hanson ............ 314-432-3611 
NH WI/ldham, Tom Maguire & Assocs. • • . . 603-437-1245 
NY Hauppauge, Aurora Schmitt .... ,...... 516-343-1313 
GA Norcross, Brandel Stephens Co. .,.... 404-662-6330 
NO Greensboro, Brandel-Stephens ....... 919-274-6952, 
PA WestChester,TCA ................... 215-89~ 
TX Dallas, Control Components Inc. ...•. , 214-458-8877 
wA BelleVue, I'llghtines Intl .............. 206-454-2026 
WI Brookfteld, Oesis Sis. Co. ............. 414-782-6660 
EXP Aishon LeZIon, isreal Elimac Electromechanical Ltd. 

........... , ......................... 972-3965-1422 
Can AexcIaIe, Ont, Myalco, Inc. ............ 416-674-1636 

COHU, INC. Elctrns. Diil; 5755 Ke8my Villa Rei; San COLE-PARMER . INSTRUMENT COMPANY, 7425 
Diego, CA 92123, Tat 619-277-6700, TELEX: 91~ North Oak Park Avenue, Chlcego, IL 60648, Tel: 708/647-
1244, FAX: 619-277-0221; FSCNo.: 05157; Empl.: 185; 7800, TELEX: 28-9405, FAX: 706-647-9860 
SIs. Mgr; Jeff Tyler 

COILCRAFT, 1102 Silver Lake Ad., cary, IL 60013, Tel: 
708-639-2381, TELEX: 216378, FAX: 706-639-1489; 
E~L: 1200; SIs. Mgr; Larry Thompson 
.... , .... , .............. , ........... , ...... A·1187-1192 

Local Sates OffIce8 & Reps , 
CA Rancho Sante Margarita, Stewart MkI9-

CA San Jose, WesIron ................. .. 
KS Olathe, AcIv&nC$d Tech. SIs. ........ .. 
MD Silver Spring, Mid Attantic SIs. Co. ... . 
MA Braintree, Coilcrelt .................. .. 
MI Clark Lake, OICk Trull ............... .. 
MIl $t Louis, AcIv&nC$dTech. Sis. ... , .. .. 
NY Aochester, Micro-Teeh Mktg. ........ . 
NO Matthews, Coilcralt ................. .. 
TX Aichardson, Coilcrelt ............... .. 
WA Kirkland, DM~ Inc. ................... .. 
Can OakvIlle, Ont, Haftronics .......... ~ .. . 

714-589-2687 
406-997-7332 
913-782-8702 
301·593-7749 
617-646-9194 
517-529-9285 
314-879-2921 
716-326-1420 
704-646-5422 
214-437-5597 
206-823-4798 
8OQ.367-7955 

COIL -a CORP. 340 Bronxvilll! Ad., Brorlxville, NY 10708, 
Tel:,914-337-4775, FAX: 914-779-7109; FSC No.: 55940; 
E~I.:12 

COLLINS COMMERCIAL AVIONICS, Rockwell Inti. 
400 Collins Ad. NE, Cedar AapIds, IA 52498, Tel: 319-3~ 
1000, TELEX: 4&4-421,TWX: 91()'525-1321; E~L: 6,600; 
SIs. Mgr; s.M. Murchison 

(g-_ ..... 
FAX: 214-233-0481 

COLLMER SEMICONDUCTOR, INC., 14368 Proton 
Ad., Dalles, Tx 75244, Tel: 8O().527-0251, 214-233-1589; 
Einpl: 85; SIs. Mgr; Gene Uecker ... A.2Ci8s; 001_ 

Local Sates OffIces & Reps 
CA Mission Viejo, Collmar SemiconducIor Inc. 

............................... ........ 714-582-2168 
CA Playa 0eI Ray, Corcoran Assocs: ;.... 213-623-4589 
TX Dallas, CoIlmer SemiconducIor Inc. .•• • 8O().527-0251 

GAAIphar8tta, Tee Rep Svcs. Inc. .... ;... 404-664-0689 
AZ Scott8daIe, Bill Earl Assoc. Inc. ........ 802-994-3813 
CO Parker, TMA Colorado ................ 305-841-3435 
CA San Jo8e, Comtech Mktg. ... .. • .. .. ... 406-249-3330 
MN MInneapoIs, Loren Green Assocs. .... 612-571-8868 
MA Ik,lrlinglon, Collmer Semiconductor ••• 617-229-5822 
IN Frankfort, c-s EIcIm. Sis., Inc. ......... 317-859-1874 
NY Franlcln Square, Cooper Simon & Co., Inc. 

....... ~ .... .. .. .... .. .. .. .. . .. .. .. .. .. 516-489-Q404 
NY Clark Mills, KLM Gamer .............. 315-863-6126 
NY PiItsIord, KLM G_ ................. 716-381-8350 
NO Cary, Tee Rep Svcs., Inc. ............. 919-487-6444 
NO Charlotte, Tee AepSvcs.Inc. ......... 704-342-3800 
OH Beachwood, EIcIm. SaIesmastera •...• 216-831-9555 
OA Portland, EIcIm. Engrg. SIs: ,.......... 503-639-3978 
PA Hatboro, AQS Electro ................. 215-874-4421 
TN Brentwood, Tee Rep Svcs.1nc. ........ 615-632-0449 
Can MIaaIssauga, Ont, Sauce EIcIms. Ltd. 

.... .. .. .. .. .. .. .. . .... .. .. .. • .. .. .. ... 416-676-0830 
WI Waukesha, Collmer SemIconductor, Inc. 

..................... , ........ , ......... 414-547-0185 
UT Murray, TMA Colorado................ 801-483-1009 
WA Aedrnond, EIctm. Engrg. SIs. .......... 206-883-3374 

Local DI8t1ibulots 
IN Cer'meI, Attex EIcIrns., Inc, ............ 317-846-1323 
AL Mobile, Ailed EIctma. ............. " .. '205-476-1875 
p;z Phoenix, AiDed EIcIms. ............... 602-437-9080 
,p;z Phoenix, BeIaron Elctrns: ............. 802-277-0133 
P;z Tucson, Allied EIctrns. ................ 802-797-8280 
AA N. Little Rock, Ailed EIctma. ....... ;.. 501-376-0233 
CA Camarillo, Milgray/Los Angeles ....... 805-484-4055 
CA Chatsworth, Allied EIcIms. ............ 818-882-6981 
CA Fremont, Ailed EIctrns. .... ,'.......... 415-77().()580 
CA Irvine. Ailed EIctma. .................. 714-727-3010 
CA AockIin, Ailed Elctrns, ................ 916-632-3104 
CA S. San Francisco, Allied EIctma. • • • • • • • 415-952-9589 
CA San Diego, Allied EIctrns. ............. 619-279-2550 
CA Torrence, Allied EIctrns. .••.•.•• , •••••. 213-373-8828 
CO Englewood, Allied EIctrns. ............ 3Q3.79().I684 
CO Englewood, Nap Elctrns. • . . • . • • • • . • • . . 3Q3.799-9898 
CO LIttIeIon, Indelco ....... :.............. 3Q3.~1 
CT Cheshire, Ailed Elctms. .. . . . . . . . . • • • . • 203-272-7730 
CT Milford, MlIgray/Coni1ecticut ....••.••• '203-676-5538 
FL C-'berry, Allied EIcIms. .•••..•. .••.. 407-831-3331 
FL Jacksonville, AlHed EIctrns. ............ 804-346-0761 
Fl Largo, Allied EIctrns. .................. 613-541-4680 
Fl ~ Bell, Allied EIcIms. ••••• ,... 305-976-3008 
Fl Winter Park, Milgray/FIorida .......... 407-647-5747 
GA Duluth, Allied EIcIms. ................. 404-497-9544 
GA Norcross, Allied EIcIms. • .. .. .. .. .. .. .. 404-446-8595 
GA Norcross, Mligrayl AIIanta • . . . . . . . . .. . . 404-446-9777 
IL ArIngton Hgts. Mllgrey/ChIcego...... 312-253-1212 
II. Des Plaines, Allied EIctrns. ............ 312-803-1040 
II. New Lenox, Allied EIctms. ............ 815-485-1511 
II. Schaumberg, Marsh Elctms. ..•.•...•. 706-240.9280 
II. Wood Dele, Allied EIcIms. ............ 312-88().()()()7 
IL Wood Dele, Nap EIctms. .. ".......... 312-~ 
IN Indianapolis, Allied EIctrns. .•••..•..•.. 317-676-0448 
IA Cedar RapIds, Dee EIctms............ 319-365-7551 
IA W. Des MOInes, Allied EIctrns. ........ 515-223-6488 
KS Lenexa, Allied EIctma. ................ 913-598-6227 
KS Overland PI<., MIIgray/Kansas City .... 913-236-8600 
KY louisville, Allied EIctrns. .•..•. ;....... 502-452-2293 
LA MetaIrIe, Allied EIcIms. ................ 504-685-1195 
MD Columbia, AlledElctrns. .............. 301-381-1560 
t,1D Columbia, Milgray/Washlngion ....... 301-621-8189 
MA Billerica, AHied EIctrns. ... ............. 508-667-7921 
MA Norwood, AIiIedElctms. .............. 617-255-0361 
MA Wilmington, MlIgrsy/New England.... 506-657-5800 
MI Grand RapIds, Allied EIctrns. .•..•..••• 616-949-8200 
MI UvonIa, Ailed EIctrns. .. .. .. .. .. .. .. .. • 313-462-0190 
MN Eden Pi'alrIe, Allied EIctrns. ........... 612C829-7554 
MN Minneapolis, AEI EIctrns. .............. 612-336-4754 
MN Minneapolis, Marsh Elctrns. ••••••••..• 612-831-4640 
Me Earth City, Allied EIcIms. .............. 314-291-7031 
NE 'Omaha, Allied EIcIms. ................ 402-696-0038 
NH Nashua, AlHed EIcIms. ................ 603-883-3006 
NJ E:dison, AlHed EIctms. ............ .. .. . 806-572-9600 
NJ FairfIeId,AlHedEIcIms. ................ 201-227-6778 
NJ Marlton, MIIgray/Detaware Valley .. ... 809-li83-5010 
NJ MIn. Laurel, Allied EIcIms. • , .•••••• ; • • • 609-234-7789 
NJ ParsIppany, Allied EIcIms. • . •• . •• . •• . •• 201-428-3350 
NJ Parsippany, MiIgrsy/New Jersey...... 201-335-1788 
NM Albuquerque, Betatron EIctms. ...••.•. 505-821-1122 
NY Fairpoo1, Allied EIcIms. ................ 716-425-3850 
NY Farmingdale, MiIgray/New York .. ;... 516-381-3000, 
NY La Grangeville, Allied EIcIms. ......... 914-452-1470 
NY Mineola, AllIed EIctma. ........ .. .. .... 516-249-2360 
NY PI\tsIord, Mllgray/~ NY ......... 716-381-9700 
NO AaIeIgh, Allied EIctms. ................ 919-876-5845 
NO Ailleigh, MIIgrsy/Aeleigh ............. 919-79IHI094 
OH Cincinnati, Allied EIcIms. ............ ..513-771-6990 
OH Cleveland, Milgrsy/cteveland......... 216-447-1520 
OH Solon, Allied EIctms. .................. 216-249-4200 
OH Worthington, Allied EIcIms. ........... 614'785-1270 
OK Tulsa, Allied EIctrns. ...... ,.. .. .. .. .. . 918-664-0844 
OA Portland, Allied EIcIms. ...... "....... 503-245-4225 
PA CerI1I HII~ Allied EIctma. ..... • .. .. • .. • 717-975-3570 

642 NOrth American offices only. For worldwide reps & distributors, see VoL W. EEM 1991 



Manufacturers' and Sales Offices Directory 
PA PIttsburgh, Allied Elctms. ............ . 
SC Greenville, Allied Elctms. ............ .. 
TN Knoxville, Industrial EIctms. ........ , .. 
TN Memphis, AIMed Elctms. .............. . 
TX Austin, Allied Elctms. ................ . 
TX Dallas. AIDed Elctms. ................ . 
TX Dallas, Milgray/Dallas ............... . 
TX EI Paso, Ailed EIctms. ............... . 
TX Ft Worth, Allied EIctms. ............. .. 
TX Humble, Allied EIctms. .............. .. 
TX Irving. Allied EIctms. ................ .. 
TX Stafford, Mllgray/Houston .......... .. 
lIT Satt Lake City. Allied Elctms. ........ .. 
lIT San Lake City. Milgray/Ulah ........ .. 
VA Alexandria, Allied EIctms. ........... .. 
VA Virginia Bch., Allied EIctms. .......... . 
WA Saatlle. Alfied Elctms. ............... .. 
WI Milwaukee. Marsh Elctms. ........... . 
WI New Berlin, Allied Elctms. ............ . 
WI New Berlin, Nap EIctms. ............ .. 
Can Pointclaire, Qua., Milgray/Montreel .•.. 
Can WlIIowdaIe, Ont. Milgray/Toronto ..... 

412-367-4124 
803-288-8835 
615-573-7135 
901-367-2895 
512-369-3771 
214-553-4370 
214-248-1603 
915-779-6294 
817-595-3500 
713-446-8005 
214-570-5196 
713-24G-5360 
801-272-4999 
801-272-4999 
703-750-B206 
804-363-8662 
206-547-2827 
414-475-8000 
414-796-1280 
414-785-9100 
514-426-5900 
416-7§4481 

FAX: 303-667-3500 
COLORADO CRYSTAL CORP" 2303 W. 8th St. 

Loveland, CO 80537, Tal: 303-667-9248; FSC No.: 33096; 
EmpL: 75; SIB. Mgt: David UncI ................ Ao1322 

Local Sales OffIce8 & Reps 
CA CeIabasas. Shel Schreiber Assocs. ... 816-703-8063 
CA Los Altos, Kolm Mk1g. Assoc. ......... 415-948-2635 
IL Northfield, Feller Assocs.lnc. ......... BOo-776-7368 
IA Cedar Rapids, Barnes Was Tech Assoc. 

.. . .. . . . . .. . .. . . .. .. .. .. .. . . .. .. . .. .. .. 319-393-9790 
KS Overland Park, Barnes MIdwes1 Sis. ".. 913-469-9666 
MD Kensington, Koebert Assocs. Inc. ..... 301-493-6624 
MA Randolph, Bengal..................... 617-961-4120 
OR Beaverton, L 0. EIctms. .. . .. . .. . .. .... 503-649-6177 
PA Glenside, Koebert Assocs.lnc. ........ 215-687-2310 
TX Austin, Oeler & Menalaldes •...•..•..• 512-453-0275 
TX Dallas, 0aIer & Menalaides ........... 214-36HI876 
TX Houston. Oeler & Menalaides ......... 713-682-7001 
WA Snohomish, LD. EIctms. .............. 206-566-0511 
WV Inwood. Koebert Assocs. Inc. ......... 304-229-6401 

COLORADO DATA SYSTEMS, INC. 3301 W. H~ 
Ave., Unit C. Englewood. ,CO 80110, Tal: 303-762-1640. 
BOo-TEK-4VX~ TWX: 910-933-0193, FAX: 303-781-(1253; 
Empt: 80; SIB. Mgt: Robert L Fiodge 

COLORADO VIDEO, INC. Box 928, Boulder, CO 80306, 
Tel: 303-53G-9580, FAX: 303-53G-9569; EmpI.: 21; SIB. 
Mgt: Kirk Fowler 

COLORGRAPHIC COMMUNICATIONS CORP. 
30341 New Peechtree Ad/P.O. Box 30366, Atlanta, GA 
30368, Tal: 404-455-3921, FAX: 404-456-0616; E .... L: 50; 
SIs. Mgt: Elyse Min1z 

Local SeIeB OffIces & ReP8 
AL Huntsville, Mon1gomery MIitg., Inc. ... . 
AZ Phoenix, Westrep ................... .. 
CA Anaheim, WesIrep .................. .. 
CA San Diego, Hadden Assocs. ........ .. 
CA Santa Clara, WesIrep ................ . 
CO LiItIeIon, Lange SIs., Inc. ............. . 
FL AJtamonte Springs, Sermonics ...... . 
FL Clearwater, Semtronics ............. .. 
GA Norcross, Montgomery Mktg., Inc. " ... . 
L (Northern), Sumer, Inc. ............... . 
IN Ft Wayne, Frank J. Cempisano Co. .. . 
IN IndIanepoMs, Frank J. Co"1lisano Co. 

205-830-0498 
802-820-9932 
714-527-2822 
619-565-9444 
406-986-8833 
303-795-3600 
407-631-8233 
813-481-4675 
404-447-8124 
706-991-8500 
219-486-6443 

......... , ....... .. . . .. ... ... ..... .. ... 317-253-7651 
IA Cedar Rapids, S & 0 SIs. ............. 319-363-6678 
MA Chelmsford, J.E. BoeIng Co. .......... 506-256-5800 
MI Farmington Hills, Rathsburg Assocs.. Inc. 

................ ,...................... 313-489-1500 
MN Mendota Hgts, G-II SIs., Inc. .......... 612-454-3086 
MO Bridgetown, Can Tech, Inc. ........... 314-291-4230 
MO Ray1own, Can Tech, Inc. .............. 816-356-8100 
NJ Seuger1Ies, Comair Ro1ron . . ..•.. .. ... 201-227-7383 
NY Seuger1Ies, ComaIr Rotron, Inc. ....... 914-246-3615 
NC Raleigh, Mon1gomery Mktg.,1nc. ...... 919-651-()()10 
OH Cincinnetl, Frank J. Cempisano Co. ... 513-574-7111 
OH Cleveland, Componen1s, Inc. .•... . . . . . 216-243-9200 
OK Tulsa, Ammon & Rizos Co. ........... 916-748-6116 
PA BroomaI~ L D. Lowery, Inc. ........... 215-356-5300 
TX Austin, Ammon & Rizos Co. .... ,...... 512-454-5131 
TX Houston. Arrmon & Rizos Co. ........ 713-781-6240 
TX Richardson, ArnrnOn & Rizos Co. ..... 214-644-5591 
lIT SaH Lake CIty, Lange SIs., Inc. ........ 801-467-0843 
WA See1tIe, Jas. J. Backer Co. ............ 206-285-1300 
WI Brookfield, Sumer, Inc. ................ 414-784-6641 
PR Halo Ray, SemIronics ................ aog. 786-0700 
Can HamIlton, Ont., cartwright/Southall Assocs.. Inc. 

.. . .. . .. .. . . .. . .. .. .. . . . .. .. . .. .. . .. .. . 416-526-0294 
Can Montreal, PO. McIntyre AgencIes L1d. 

............ ".......................... 514-731-9617 
Can Vancouver, Alwin Tech. Sis. .......... 804-980-4557 

Local DIsttIbutoIs 
CA Garden Grove. Richey/lmpac1 EIctms. 

CO Aurora, Capstone EIctms ............ . 
IL Chicago, Newark EIctms. ............ . 
MI Livonia, CheleeslRs EIctms ......... . 
MN Minneapolis, Sterling EIctms. ......... . 
NM Thiel River Falls, Digi-Kay Corp. ..... . 
NY Buffalo, Summit 0Istrs., Inc. ......... .. 
NY Westbury, Schweber EIctms. ......•... 
TX Dallas, Hall-Mark EIctms. ........... .. 
TX Ft Worth, Allied EIctms. ............. .. 
WA Bellevue, A1mac EIctms. Corp. ....... . 
WA Seattle, Radar EIec. ................. .. 
Can Don Mills, Ont. Saynor Varah, Inc. ... . 
Can Scarborough, Ont., Carsten EIctms. .. . 
Can WlIIowdaIe, Ont. ElectrosonIc ........ . 

714-995-0060 
303-375-1300 
312-784-5100 
313-525-1155 
612-831-2666 
216-68HI674 
716-887-2800 
516-334-7474 
214-343-5000 
817-595-3500 
206-643-9992 
206-282-2511 
416-445-0723 
418-495-7705 
418-494-1866 

COMARK CORP. 93 West S1reet, Medfield, MA 02052, Tal: 
506-359-8161, FAX: 506-359-2267; Empl: 35 

COMA TEL USA. INC. 22 Eagle Ad., Commerce PI<., 
Danbury, CT 06610. Tal: 203-797-9445, TELEX: 643-011, 
FAX: 203-79G-9298; EmpL: 10; Sis. Mgr: Tim Papp 

COLT ELECTRONICS CO. INC. 15301 West lOath St. 
~xa. KS 68219, Tel: 913-886-1673, FAX: 913-666- COMCAB, 8255 Black Run Ad., Nashport, OH 43830, Tel: 
3866; SIB. Mgt: Micheal S. Lynn 614-826-2468, FAX: 614-826-2796; EmpL: 40; SIs. Mgt: 

COLT TECHNOLOGY CORP. 15301 West 109111 St. 
~xe, KS 68219, Tel: 913-886-1673, FAX: 913-666-
3866; EmpI.: 95; SIB. Mgt: JeIIrey S. Lynn 

COLUMBIA CHASE CORP., HUMISEAL DIV., See 
HumiSeal Div. 

COLUMBIA COMPONENTS, 9 Division St. Sidney, NY 
13838, Tal: 807-563-3520; FSC No.: 59178; E .... L: 12; SIs. 
Mgr: Helen Mon1ren 

COLUMBIA ELCTRN. CABLES DIV. See carol Cable eo.. Inc.. Columbia EIctrn. Cables Div. 

COLUMBIA RESCH. LABS. Macdade Blvd. & Sullens La. 

Cheryl Mumma; Dist. Mgt: Cheryl Mumma 

COMCLOK, INC, 1142 N. Gilbert St. Anaheim, CA 92801, 
Tal: 714-991-1580, aoo-333-9825, 213-836-9592(Tech. 
Asst), FAX: 714-491-9825; EmpL: 30; SIs. Mgt: Herb 
Plumhoff ....................................... Ao1323 

Local Sales OffIces & ReP8 
CA Arcade, HMO ....................... .. 
CA San Jose. Blue EIctms. Sis. .......... . 
CO Denver, EIecIrophase ............... .. 
TX Rockwal~ Eatman MIg. Rep. ........ .. 

Local DIsttIbutoIs 

816-447-<J958 
408-248-4399 
303-296-0443 
214-771-1903 

CA Fountain Vallay, Ecliptek .... ...... .... 714-983-4009 
CA S1anton, Inductive Comps. ............ 714-826-3420 
CA Sunnyvale. Target EIctms. . '.. .. .. .. .. . 408-734-5811 

Woodlyn. PA 19094, Tal: 215-872-3900, TWX: 51().66g. COMDATA CORP • .19OO N. Nagle Ave., Morton Grove, IL 
3825, FAX: 215-672-3682; FSC No.: 07571; EmpI.: 95; SIs. 
Mgt: Robert R Raymos 80053, Tal: 706-470-9600 

COLUMBUS INSTRUMENTS, 950 N. Hague Ave.. COMLiNEAR CORP. 4800 Wheaton Drive, Fort CoIIns, 
Columbus, OH 43204, Tel: 614-466-6178, TELEX: 248514; CO 80525, Tal: 303-226-0500; FSC No.: 82839;EmpI.: 160; 
SIs. Mgr: Jan Czekajewaki SIs. Mgt: John Perzow; Dist. Mgr: Bill Henderson 

COMMUN 
Local SeIeB OffIces & Reps 

AL Hun1sVHIe, EIIectIve Mk1g. Force ..... . 
A2 Tempe, EIcIm Tech. Sis. ............ .. 
CA Mon1rose, SIgnal Entprs. ............. . 
CA Napa, Stewart/Fuller1on Assoc. ...•.•. 
CT New FaIrIIaId, Sales Engrg. ......... .. 
GA Atlanta, Ellective Mk1g. Force .•....... 
IL Wheaton, CS Tech, Sis. ............. .. 
NH Salam, Sales Engrg. ................ .. 
NC Raleigh, Effective Mk1g. Force •....... 
OR Portland, caruso & Assoc. .......... .. 
PA Souderton, Intek Inc. ................ .. 
TX Plano, Comector SpeciaIs1s Inc. .... . 
Can Markham. Matrix Technlg. lid. ...... .. 

Local DIsttIbutoIs 
AZ PhOenIx, B&-SwiIched ............... . 
CA Fremont, KEA EIctms. .............. .. 
CA GanIena. Cal Switch ................. , 
CA Riverside, EIctm Supp. .............. .. 
CA Sunnyvale, PSC EIctms. ............ .. 
CT Danbury, Hallnd EIctms ............ .. 
GA Norcross, Century EIctms. ........... . 
IL Chicago, Leeds Electro ~ '" .•.. 
MA Wilmlnglon, Hellind EIctms. ......... .. 
MN PIymou1h, Leeds Electro Comps. •..••• 
NC Raleigh, Century EIctms. ............ .. 
OK Tusle, Radio Inc. .................... .. 
PA NoniaIown, Century EIctms. ......... . 
TX Richardson, Duke EIctms ............ . 
WA Vancouver, In1erconnect Sis. ....••...• 
WI Milwaukee. PI'ogrMve Image ....... . 

205-233-2947 
802-921-7122 
816-957-0640 
707-256-1180 
203-746-8905 
404-948-6023 
708-653-8126 
803-893-5521 
919-667-6221 
503-248-5439 
215-723-0433 
214-517-1207 
418-4n-4442 

802-275-4805 
415-651-2691 
213-538-9830 
714-781-()453 
408-737-1333 
203-797-6800 
404-448-3424 
312-825-3800 
508-657-4870 
612-557-1277 
919-782-2116 
916-587-9123 
215-631-5400 
214-680-3853 
206-256-4085 
414-321-4722 

COMM/SCOPE, INC. Network Cable Div. P.Q Box 
879, Claremont, NC 26610. Tal: 704-324-2200, 800-982-
1708, TELEX: 802-168, FAX: 704-459-5099; SIB. Mgr: Ni1a 
Hunsucker 

FAX: 312-637-8564 
COMMUNICAnON COIL INC., 2839 N. ~ 

Ave., Chicago, Il 80834, Tal: 312-837-1333; FSC No.: 
81815; EmpI.: 75; SIs. Mgt: E Goldman 
.. .................................. A'1193, 1885, 2110 

Local Sales OffIces & Reps 
AZ Chandler, Undberg & Co. ............. 802-786-9115 
CO Denver, Lindberg & Co. ............... 303-756-9033 
GA MaItland, EIA Inc. ......... .. . .. .. .. .. 407-660-9800 
IL Chicago, OCI ......................... 312-837-1333 
MA BrookIne, TPG Inc. ................... 617-731-Q858 
111M Albuquerque. Undberg & Co. ......... 505-881-1006 
OH Beavercreek, EIectro-Com ............ 513-427-2696 
lIT Satt Lake CIty, Undberg & Co. ........ 801-277-2643 

COMMUNlCAnON DEVICES, INC. 1-130 McL.evin Ave., 
Scarborough, Ont. CAN M1B3R6, Tal: 416-2112-4463, 
TELEX: 066-25428, FAX: 416-292-4295; e...,L: 70 

COMMUNICAnONS INSTRUMENTS,INC., p.o. Box 
520. Hwy. 74 East. Fairview, NC 26730, Tel: 704-826-1711, 
TELEX: 5n436, FAX: 704-828-1439; FSC No.: 56614; 
EmpL: 280; SIB. Mgt: R McClinton ....... 801432-1438 

Local SeIeB OffIces & Reps 
AL Huntsville, Oaan Assocs. . . . . . . . . . . . . . . 205-534-2255 
A2 Phoenix, CPS Assocs. ................ 802-246-1097 
CA Santa Clara, Ross Mk1g. .............. 408-988-8111 
CO Denver, Con-Tek Mk1g. ............... 303-973-8490 
CT Torrington. Phoenix SIs. .............. 203-496-n09 
FL Oviedo, Conley & Assocs. ......•..... 305-365-3283 
GA AUanta, Oaan Assocs. ................ 205-534-2255 
IL Arlington H!s.. MB SIs. ................ 312-392-9499 
IN Kokomo, Schillinger Assocs. .......... 317-455-2708 
IA Cedar Rapids, C. H. Hom & Assocs. .. 319-393-870S 
KS Lenexa, Midwest Tech. SIs. ........... 913-886-5100 
MA Needham, Component Technlg. Inc... 617-448-8490 
MI Grosse PoIn1e Park, Greiner Assocs.. Inc. 

....................................... 313-499-0166 
MN North Mankato, EI SIs. ................ 507-345-5786 
NY Babylon. ASTROREP ................. 516-422-2500 
NY Syracuse, M. M. Hare Co. ............. 315-457-8859 
NC Raleigh, Godwin Assocs. ............. .919-676-8000 
OH Vandalia, Stegman Blaine...... ....... 513-890-7975 
PA PhIladelphia, Tech. SIs. AIIsoc. ........ 215-784-0170 
WA See1IIe, EcUpse Mk1g. ................. 206-665-8991 
Can MonIreal. Que., Empro Sis. Co. ........ 514-341-6420 
Can Richmond Hill, Ont. Renmark EIctrns., L1d. (011. No. 1) 

COMAIR ROTRON, A KLI Company, 12 North Street, COMM CON CONNECTORS INc.. 4111 Ocean View ............................... ........ 416-881-6844 
Saugertiee, NY 124n, Tal: 914-246-3615, TELEX: 551496, Blvd.. MonIrosa, CA 91Q2o, Tal: 816-957-2018, FAX: 816- Local DIsIrlbuIonI 
TWX: 510-247-1941, FAX: 914-248-1176; FSC No.: 957-4651;EmpI.:13; SIs. Mgt: Robert Farnum; DiBt.Mgr: AZ Tempe, TlmeElctms. ................. aoa:e&7-2OOQ 
5Y921;EmpL:8OO; Dist.Mgt:RaIphR.Stevens JamesOrr ...................................... Co1323 CA AnaheIm, TlmeElctms. .. " ........... 714-93N1911 

EEM 1991 North American offices only. For worldwide reps & distributors, see VoL W. 643 



COMMUN 
'CA Chatsworth, Time EIctms. ........ ,.... 818-998-7200 
CA San DIego, Time Elctms............... 619-588-1331 
CA Santa Ana, Norstan Elctms. ........... 714-540-4165 
CA' Sunnyvale, Time Elctms. ........... : .. 408-734-9888 
CA Torrance, Time Elctms. ............... '213-32!Hl88O 
Co Englewood, Time'EIctms. ...... :...... 303-789-8851 
FL Orlando, T & T Prods., Inc. ............ 305-857-2282 
FL Orjando. Time EICIrnS. ...... :......... 305-841 ~5 
GA Norc;ross, Time Elctms. ............... 404-448-44411 
II, _ ..... bOd Dala, Time Elctms. ............. 312"350-0610 
MD COlumbia, Time Elctms. ........ : . ',' . . . 301-964-3090 
MA Pe8bQdy, Time EIctms. ............... 617-532~200 
NJ Pine Brook, Time EIctms. ....... :..... 201-582-4611 
NY Hauppauge, Time EICIins. ..........•.. 516-273-0100 
NY Lynbrook, Peerlees Radio............. 516-593-2121 
NY Centereach, Gemcap Camps. ..••..... 516-736-0068 
OH Dublin, Time Eic1ms. .................. 614-761-1100 
OR Portland, Time EICIrnS. . . . . . . • . . . . . . . .. 503-684-3780 
PA King of Prussia, Time EIctms. ......... 215-337-0900 
TX Cerronon, Time Elctms. ............•.. 214-241-7441 
TX Houston, Time Elctms. . . . . . . . . . . . . .. .. 713-530-0800 
UT sen Lake City, Time Elctms. .......... 801-973-8181 
WA Radmond, Time Elctms. .............. 206-882-1600 

COMMUNICATIONS SYS. TECHNOLOGY, INC, 
2018 Rhodes Street, Hermosa Beach, CA 90254, Tel: 213-
374-3849; EmpL: 4; SIs. Mgr: A.L Perry 

FAX: 516-585-3534 
COMPAC, 1320-13 Lincoln Ave., HOlbrook, NY 11741, Tel: 

51 &-585-3400; FSO No,: 82099; EmpL: 35; Sis. Mgr: Peter 
C. Rao ................................... C·l021-1025 

Local Sales Offices & Reps 
GA Atlanta, EMA Inc. ...................... 404-448-1215 
TX Dallas, Talc Products ................. 214-844-8010 
SO Greenville, EMA Inc. . ... :............. 803-233-4637 
CA Westlake Village, CAL-Rep. ........... 818-991-1940 
AL -Huntsvllle,EMA Inc ................... 205-837-7363 
CA Campbell, Senah ..................... 408-374-1031 
MA Haverill, L-K Assoc. ..•...•.••..••..... 617-373-1313 
MO Sl Louis, Abrams & Assocs. •.....•... 314-569-0447 
NC Raliegh, EMA Inc. .. . . ... . .. .... . . ... .. 919-847-8800 
OR Portland, Temper Tech Mktg. ......... 503-292-8201 
VA Fairfax, Schlbley Assocs. ............. 703-591-3008 

Local DislJibutors 
CA Cupertino, DC Elctrns. ................ 408-996-8858 

COMPACT POWER COMPANY, 17282 Orange Drive, 
Yorba Unda, CA 92688, Tel: 714-998-5626; SIs. Mgr: 
Charfes UncIlerg ............... :............... 002183 

COMPACT SOFTWARE, INC, 483 McLean Boulevard, 
Peterson, NJ 07504, Tel: 201-881-1200, TELEX: 130073, 
FAX: 201-881-8381; FSC No.: 43304; Empl.: 60; SIs.Mgt: 
Ray Pengelly; D/st. Mgr: Scott Wheelis 

COMPAR, D.G.w. Electronics Corporation, 85 Spy CL, 
Markham, Ontario, Canada L3R 4Z4, Tel:'418-475-85oo, 
FAX: 418-475-4158; EmPt.: 36; Sis. Mgr: Rick Lewis 

COMPAS, 1'00 Chimney Point Or, Ogdensburg, NY 13869, 
Tel: 315-393-3573, FAX: 315-393-7838; EmpL: 350; Sis. 
Mgr: James L Clare 

COMPEX CORP., Taunton Profeesional Parte, 236Teunton 
, Blvd., MedfOrd, NJ 08055, Tel: 809-596-9388, FAX: 809-

596-3482; Empl.:,24 

COMPIX, INC, 16195 SW 7200 St., Tigard, OR 97224, Tel: 
503-839,8496; EmpL: 14; SIs. Mgr: James G. Walcutt-VP 
SIs. Mktg. 

COMPLIANCE DESIGN INC, 593 MassachusellS Ave, 
Boxboro, MA 01719, Tel: 508-264-4888, TWX: 317-832-
DASH; Sis. Mgr: Chip Digirolamo 

COMPONENT GENERAL. INC., 2445 Success or, 
Odessa, FL 33556, Tel: 813-376-6655, FAX: 813-372-
9096; EmpL: 30; Sis. Mgr: Thomes FIorkio 

Local Sales Offices & Reps 
CA Santa Ana, Landa & Assocs., Inc. •.... 714-543-7805 
CA Los Angeles, Landa & Assocs., Inc. ... 213-879-0'/'70 
CA Mountain View, BrIdge '~KIg. ... . . • . . . . 415-965-8045 
DC Washington, M. Lader cO'........... 1-800-442-3177 
GA Lawnincevllle, M. Lader Co. ••. • . . • . • . • 404-264-8111 
MA N. Andover, Bas Assoc. ••• • . • • . . • • • . .. 508-475-2124 

Manufacturers and Sales, OfftcesDirectory 
MN MinneapoUs, Comstrand .•.•...•.•..•• 612,788-9234 
MO GrSndIiiew, R R Burton .............. 816-763-5385 
NY Buffalo, Upstate Engrg. Sis. ........... 716-832-0011 
NY Rochester, Upstate Engrg, SIs. ........ 716-225-2383 
PA Conshohocken, M. Lader Co, .....•.... 215-825-3177, 

1-800-442-3177 
PA Mufrysvllle, Pittsburgh Sis. Assoc. .•.•. 412-327-3268 
TX Austin,AlliedComps.,Inc. .. , ... ; ...... 512-331-4484 
TX Dallas, Allied COmps., Inc. ...... ,...... 214-236-0408 
TX Fl Worth, Ailed COmps., Inc. •.. ....... 817-589-0456 
EXPOdessa, FL, COmp. Gen. Inc.' .. : ....... 813-376-8655 

COMPONENT MFG. SVC., INC, 1 COmponent Parte, W. 
Brfdgeweter, MA 02379, Tel: 508-58D-Olll, FAX: 508-559-
9893; EmpI.: 600; SIs. Mgt: Scott Allen; D/st. Mgt: Wayne 
Douglas 

COMPONENT RESEARCH CO_ INC., 1655-26 St., 
Santa Monica, CA 90404, Tel: 213-829-3615, FAX: 213-
829-9584; FSC No,: 12517;Multlple; EmpL: 230; SIs. Mgr: 
Sylvia Kellerman .................•...•... A·1022-1050 

Local Sales Offices & Peps 
SO GrMnVille, Waner Lamphier .......... 803-232-4687 

COMPONENTS CORP, 6 Kinsey PI., Denville, NJ 07834, 
Tel: 201~27-G290, FAX: 201-361-5801;FSO No,: 26364; 
Empl.: 20; Sis. Mgt: Fred Bielenberg 

COMPONENTS ELECTRONICS CORP, 829A Lowther 
Ad., Lewisberry, PA 17339, Tel: 717-938-4151, FAX: 717-
938-5910; EmpL: 45; SIs. Mgt: J.Galfi; D/st. Mgt: J.Galli 

COMPONENT SPECIALTIES CORP, 9143 E. La Rosa 
Or, Temple City, CA 91780, Tel: 213-293-0015, FAX: 816-
287-7189; FSO No.: 26984; EmpL: 45; SIs. Mgt: D.R Heins 

COMPUCART, Versa Tee, P.Q.Ejox 2095, Tampa, FL 
33601-2095, Tel: 800-237-9024, 813-251-2431; Empf.: 25 

COMPU-CRAFT FABRICATORS INC, 869 Mary St, 
Warminster, PA 19974, Tel: 215-443-7107, FAX: 215-443-
7185; FSC No,: 76977; EmpL: 18; SIs., Mgr: S1ephen 
DaHon 

COMPlJ-MECH INC, 2375 Do" St., Toledo, OH 43607, 
Tel: 41~702, 1WX: 510-801-7362, FAX: 419-535-
0805; Sis. Mgt: John Stanley III 

COMPUMOTOR DIVISION, Parker Hannifin Corp, 
5500 Business Park Or, Rohnert ParI<, CA 94926, Tel: 707-
584-7556, FAX: 707-564-8015; EmpL: 150; SIs. Mgr:K 
McNicholas; D/st. Mgt: A. Walas 

COMPUTER AVIONIcs, See CAC Microcircuits, lric. 

COMPUTER CABLE & PRODS, INC, Vertex 
Computer Cable & Products 

C COMPUTER COMPONENTS INC. 

FAX: 914-738-6706 
COMPUTER COMPONENTS" INC_, 629 Fifth Ave., 

Pelham, NY 10803, Tel: 914-738-1611; FSC No.: 12965; 
EmpL: 25; SIs. Mgr: John Hunsicker; D/st. Mgr: John 
Hunsicker... . .. .. . .... . .. .... .. .... . . ... .... . .. 801399 

COMPUTER CONVERSIONS CORP. 6 Dunton CL, E. 
Northport, NY 11731, Tel: 516-261-3300, FAX: 516-261-
3308; FSC No.: 51086; EmpL: 100; Sis. Mgr: S. J. Renard 
. . .. ........... .. . . . .... . . .. .. . .. . ... . . .... 001150-1151 

Local Sales OffIces & Reps 
IN Mishawaka, Engrd. Sis. ............... 219-255-5111 
WI Delavan, Clawson Controls ... ,....... 414-728-8325 
MA Brookline, Technology Prod. Grp. ..... 617-731-()858 
MI Newport, Industrial Serisors, Inc. ...... 313-289-3374 
NY Moravia, Electrotech Sys. ............. 315-497-1588 
OH CIncinnati, Rilce ...................... 513-271-0830 
PA Ingoma,GreyeGlass •................ 412-3~ 
TX Lewisville, Automated Dynamics...... 214-221-0052 

COMPUTER DEVICES, 34 Unnell Clr, Nutting Lake, MA 
01865, Tel: 508-663-4980, TELEX: 949398; EmpL: 30; SIs. 
Mgt: Sandra R Clark 

COMPUTER DOCTORS, 9204-B Baltimore Blvd., COllege 
ParI<, MD 20740, Tel: 1-800-RAM-STAR, 301-474-3095, 
FAX: 301-474-0805 

COMPUTER DYNAMICS SALES, 107 s. MaIn St.,~, 
SO 29850, Tel: 803-877-8700, FAX: 803-879-2030; SIs. 
Mgt: Barry Steele 

COMPUTER INSTRUMENTS CORP, 1000 Shames 
Drfve, Westbury, NY 11590, Tel: 518-476-8400, FAX: 516-
876-9153 

COMPUTER INSTRUMENTS OIV, 100 Madison Ave., 
Hempstead, NY 1 f 550, Tel: 518-483-8200, TWX: 51 0-222-
4189; FAX: 518-483-8327; EmpL: 85; SIs. Mgr: cary 
Ratner 

COMPUTERIZED COIL WINDERs, INC, 5 w. Kenosia 
Ave., Danbury, CT 08810, Tel: 203-7~15, FAX: 203-
798-7563; EmpI.: 6 

COMPUTER MAINTENANCE CORP, 405 Murray Hill 
Pkwy, East Rutherford, NJ 07073, Tel: 201-1196-0707, FAX: 
201-89EHI503; EmpL: 105; SIs. Mgt: Arthur Young 

COMPUTER OPTICAL PRODUCTS, INC, Sub. of 
Hathaway Corp" 9321 EIon Ave., Chatsworth, CA 
91311-6910, Tel: 81~4, TELEX: 18-33-73-UD, 
FAX: 818-882-0492; Empl.: 50; SIs. Mgt: DavId Richards 

COMPUTER PERIPHERALS INC, 867 Rancho COngo 
Blvd., Newbury PIt, CA 91320, Tel: 805-499-5751, 800-
854-7600, TELEX: 759299CP1, FAX: 805-496-8848; EmpL: 
100; SIs. Mgr: Davius Antia; D/st. Mgt: Mike Krunk: 

COMPUTER POWER INC, 124 W. Maln St., High Bridge, 
NJ 08829, Tel: 908-838-8000, 800-526-5066, TELEX: 
847481, FAX: 908-638-4931; FSC No.: 3643; EmpL: 170; 
SIs. Mgr: JOhn Dallman; D/st. Mgt: Angela Anderson 

COMPUTER PRODUCTS, INC, Measurement & 
Control Div., 2900 Gateway Dr, Pompano Beach, FL 
33089, Tel: 305-974-5500, FAX: 305-979-7371; EmpL: 
150; SIs. Mgt: Gena Ackerman 

FAX: 510-683-6400 
COMPUTER PRODUCTS INC., Power Conversion 

America. 3797 Spinnaker at (p.o. Box 5102), Fremont, 
CA 84537-5102, Tel: 51~57~7oo; FSC No.: 82125; 
Empl.: 1,200; SIs. Mgt: Ken Ciouther, VP, Sis.; Dial. Mgt: 
Emilie Creager, DlsIbn. Mgr .. ,..... D·1500, 11181-1679 

Local Sates Offices & Reps . 
AZ ~Ix, C.T. Carlberg ................ 802-488-0750 
CA Encinitas, Jones & McGeoy Sis. ...... 619-7~ 
CA San Diego, Jones & McGeoy Sis. ..... 714-756-8289 
CA Santa Ana, Jones & McGeoy Sis. ..... 714-547-6486 
CA Santa-Clara" Criterion Sis. .... . . . . . . . .. 408-988-6300 
CO Aurora, Electroclyne . . . . . . . . . . . . . . . .. .. 303-895-8903 
CT New MIlford, AIpha-Qmega SIs. ....... 203-354-2923 
FL Oviedo, Conley & Assocs. .•••••...... 407-365-3283 
GA Norcross, Mountain Electro Mktg. ..... 404-446-5594 
R. Itasca, Janus, Inc. ... . . . . . . . . . . . . . . . . .. 706-25lHl65O 
IN indianapolis, Leslie M. Devoe Co, •.... 317-842-3245 
IA Cedar Rapids, Dy-Tronlx,lnc. ......... 319-377-8275 
KS Leewood, Dy-tronlx, Inc. •............. 913-339-8333 
KS WIChita, Dy-lJOnlx, Inc. ................. 316-8311-0884 
MD Columbia, ThIrd Wave Solutions, Inc. 

.............•......................... 301-290-5990 
MA North Raading, Alpha Omega SIs. •..• 508-884-1118 
MN MinneapoUs, Stan Clothier Co, .••.•..• 612-944-3456 
MO BrIdgeion, Dy-tronlx, Inc. .••••..••••••• 314-291-4m 
NJ Ml Leure~ Paragon SIs. & Mktg. ••••.• 609-776-1190 
NM Albuquerque, C.T. Carlberg .•......... 505-899-2155 
NY Binghamton, Empire Tech. Assocs. ... 607-772-0651 
NY Rochester, Enllire Tech .............. 719-361-8500 
NY Rockville Centre, 8-J Assocs. .....•..• 516-538-4242 
NY Skar15Ieles, Empire Tech ............ , 315-885-5703 
NO Raleigh, Zucker Assocs., Inc. .........• 919-782-8433 
OH Cleveland, Eictm. SaIesmasters . . . . . .. 216-831-9555 
OK TuIsa,Ammon&Rizos ...........•..• 918-74Hl16 
OR Beaverton, MIcro Sis., Inc. . .•. .•••••••. 503-645-2841 
TX Austin, Ammon & Rizos............... 512-454-5131 
TX 'Houston, Ammon & Rizos ............ 713-781-8240 
TX Richardson, Ammon & Rizos ......... 214-844-5591 
UT sen Lake City, EIectrodyne, Inc. ....... 801-264-8050 
WA Bellevue, Micro SIs., Inc. ............•. 208-451-0568 
WI Waukesha, Janus. Inc. ..•..•.•...•..•. 414-542-7575 
can Montreal, Electro Source ..... .. .... ... 514-830-7486 
can Ottawa. Onl, Electro Source ......... , 613-592-3214 
can Toronto, Electro Source .....•........ 41~5-449O 
can W. Vanoouver,aC, BIakewood EIctms. Sys., Inc. 

.....•.... , .•..•.....•.....•......•..•. -604-273-9910 

644 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
Local DistrIbuIors 

AL Huntsville, Bellinds. .................. 205-837-1074 
AL Huntsville, Lex EIctms. .. . . . . . . . . . . . . . . 205-Il95-0480 
AL Huntsville, Marshallinds. ...........•. 205-881-9235 
A2. PhoenIx, Lex Elclms. ............•..•. 602-431-0030 
A2. Phoenix, Marshall Inds. ••....•........ 602-496-0290 
A2. Tempe, Bell Inds. ......•...•.....•.... 602-966-7800 
CA canoga Park, Lex Elclms. .••••.....•. 818-999-4702 
CA Chatsworth, Marshallinds. ...•........• 819-407-4100, 

818-880-9680 
CA EI Monte, M8ISha1l Inds. ..•........... 818-307-6000 
CA Fountain Valley, Bell Micro Products.. 714-983-0667 
CA Garden Grove, Bellinds. ...•••........ 714-885-7801 
CA Gardena, Bellinds. .........•......•.. 213-515-1800 
CA Irvine, Lex Elctms. .•....• 714-587-Q404,213-537-4321 
CA Irvine, Marshallinds. ..•••....••...•... 714-458-5380 
CA Los Angeles, Bell Inds. .•.. . . . • . . . . . . .. 213-826-6778 
CA Milpitas, Bell Micro Products .••• • . . . .. 408-434-1150 
CA Milp~as, Marshall Inds. . . . • . . . • . . . . . . . . 408-943-4800 
CA N. Hcllywood, B.J. WoKe Entprs. ...... 213-877-5518 
CA Sacramento, Lex EIcIms. ....•.....•.. 916-929-9732 
CA San Diego, Belllnds. .............•.... 619-288-1277 
CA San Diego, Lex Elctms. •.....•........ 619-495-0015 
CA San Diego, Marshall Inds. .. . . • . . . . . . .. 619-578-9600 
CA San Jose, B.J. WoKe Entprs. .•........ 408-371-3443 
CA San Jose, Lex Elctms. •..............• 408-432-7171 
CA Sunnyvale, Bell Inds. . . .. 408-745-0400.408-773-11 00 
CA Thousand 0aIcs, Bell Inds. ....•....... 805-499-6821 
CO Englewood, Lex Elctrns. .............. 303-799-0258 
CO Thornton, Marshall Inds. ....•......... 303-451-8383 
CO Wheal Ridge, Bellinds. ............... 303-424-1985 
CT Oxford, Lex Elclms. .........•......... 203-284-4700 
CT WalHngford, Marshall Inds. ............ 203-265-3822 
FL AltamOnte Springe, Lex Elclms. ....... 407-331-7555 
i=L Altamonte Springe, M8ISha1l1nds. .•... 407-767-8585 
FL o-lieId Bel\, Bellinds. .............. 305-421-1997 
FL Deerfield Bel\, Lex EIcIms. ....•..•... 305-977-7511 
FL Fl Lauderdale, Marshallinds. .....•... 305-977-4880 
FL Largo, Bellinds. .........•.....•...... 813-541-4434 
FL Sl Petersburg, Marshallinds. ......... 813-576-1399 
GA Norcross, Bellinds. .........•........• 404-682-Q923 
GA Norcross, Lex Elclms. ...............• 404-449-9170 
GA Norcroaa, Marshallinds. .......•...... 404-923-5750 
IL Elk Grove, Bellinds. .........•.......• 312-641H910 
IL Schaumburg, Lex Elctrns. . . . . . . . . . . . . • 708-330-2888 
IL Schaumburg, Marshallinds. .........• 312-490-0155 
IL Urbana, Bellinds. ................ . . . .. 217-328-1077 
IN Fl Wayne, Bellinds. .................. 219-424-3422 
IN IndlanapoHs, Bellinds. .. 317-875-8200,317-299-5487 
IN IndianapoHs, Lex Elctrns. .............. 317-843-1050 
IN IndianapoHs, Marshallinds. ......•.... 317-297-0483 
IA Cedar Rapids, Bellinds. .............. 319-395-0730 
IA Cedar Rapids, Lex Elctms. ....•....... 319-373-1417 
KS Lexena, Marshallinds. ........•....... 913-492-3121 
KS Overiand Park, Lex Elclms. •.....•.... 913-492-2922 
MD Columbia, Lex Elctrns. ................ 301-596-7800 
MD Gaithersburg, Marshallinds. .......... 301-840-9450 
MA Andover, Belllnds. ...•................ 509-474-8880 
MA Teaksbury, Jaco Elctms. .............. 508-640-0010 
MA Wilmington, Bell Micro Products ...... 508-658-0222 
MA Wilmington, Jaco Elctrns. ............. 617-273-1880 
MA Wilmington, Lex Elctms. •............. 508-694-9100 
MA Wilmington, Marshallinds. .•.......... 617-658-0910 
MI Ann Arbor, Bellinds. .................. 313-971-9093 
MI Livonia, Lex EIcIms. .................. 313-525-8100 
MI Livonia, LWC Distrs. •................. 313-484-7700 
MI Livonia, Marshall Inds. ................ 313-525-5850 
MN Eden Prairie, Lex Elclms. ..••......... 612-941-5280 
MN Plymouth, Marshallinds. .............. 612-559-2211 
MO Bridgeton, Marshallinds. .............. 314-291-4650 
NH Hudson, Bell Inds. ............•....... 603-882-1133 
NH Manchester, Lex Elclrns. . . • • . . . . . . . . .. 603-625-2250 
NJ Fairfield, Marshall Inds. ................ 201-882-0320 
NJ Ml Laurel, Lex Elctms. . . . . • . . . . . . . . . .. 609-274-7900 
NJ Ml Laure( Marshallinds. ....•........ 609-234-9100 
NJ Pine Brook, Lex Elctrns. .............. 201-227-7880 
""" Albuquerque, Bell Inds. ............... 505-292-2700 
NY Farmingdale, Belllnds. ....•........... 518-752-9303 
NY Hauppauge, Lex Elclms. ........•..... 516-231-2500 
NY Hauppauge, Marshallinds. . ..• . . . . . . .. 516-273-2424 
NY Johnson City, Marshallinds. .......... 607-798-1611 
NY Pittsford, Lex Elctms. ..•..•........... 716-383-8020 
NY Rochester, Marahalllnds. ....•........ 716-235-7620 
NC Raleigh,CenturyElctms. .............. 919-782-2116 
NC Raleigh, Lex Elctms. ............•..... 919-876-0000 
NC Raleigh, Marshall Inds. . . . . . . . . . . . . . . . . 919-878-9882 
OH Beachwood, Lex Elctrns. . . . . . . . . . . . . .. 216-464-2970 
OH Dayton, Bellinds. ...•... 513-434-8231,513-435-8860 
OH Dayton, Lex Elctms. .................. 513-439-1800 
OH Dayton, Marshall Inds. ..........•....• 513-896-4480 
OH Solon, Marshalllnds. •................. 216-248-1788 
OH Westerville, Marshallinds. '" ......... 614-891-7581 
OK Tulsa, Lex Elctms. .•...........•...... 918-885-0277 
OK Tulsa, Norvell Elctrns. ..........•....• 918-254-8609 
OR Beaverton, Almac Elclrns ..........•... ' 503-629-8090 
OR Beaverton, Marshall Inds. .•.....•..... 503-644-5050 
OR Lake Oswego, Bellinds. ............... 503-635-6500 
PA Hcrsham, Lex Elctms. ................ 215-441-()6oo 

PA Norristown, Cen1ury EIcIm. Comps. ... 215-831-5400 
PA PIttsburg, Lex Elctms. .. . . . . . . . . . . . . . • . 412-963-8807 
PA PIttsburgh, Marshallinds. ............. 412-963-0441 
TX Austin, Marshallinds. ...•............. 512-837-1991 
TX Austin, Norvell Elctms. .•..... : ........ 512-837-5555 
TX Carrollton, Marshallinds. ............. 214-233-5200 
TX Dallas, Lex Elclrns. ...•............... 214-247-8300 
TX Dalles, Norvell Elctms. ....•........... 214-233-0020 
TX Houston, Lex Elclms. ................. 713-977-5383 
TX Houston, Marshallinds. ............... 713-895-9200 
TX Houston, Norvell Elclms. .............. 713-777-1886 
TX Richardson, Bell Inds. . . . . . . . . . . . . . . . .. 214-890-0486 
lIT Sa~ Lake City, .Bellinds. .............. 801-255-2477 
lIT SaHake City, Marshallinds. ......... 801-485-1551 
WA Bellevue, Almac Elclms. .............. 209-643-9992 
WA Bothel~ Marshallinds. ....•........... 209-747-9100 
WA Redmond, Bellinds. ........•......... 209-867-5410 
WA Spokane, AIrnac Elclms. .............. 509-924-8500 
WI New Berlin, Lex Elctms. ...........•.. 414-784-9451 
WI Waukesha, Bell Inds. ..............•.. 414-547-8879 
WI Waukesha, Marshalllnds. ............. 414-797-8400 
Can 1lrt¥r"pIon, Onl, Zentronics . . . . . . . . . . .. 416-451-9600 
Can Mon1reaI, Que., Zentronics ............ 514-737-9700 
Can Richmond, B.C. Zentronics ........•.. 604-273-5575 
Can Seskaloon, Saskatchewan, Zentronics 

. . . . . . . • . . . . . . . . . • • . . . . • . . . . . . . . . . . . . .. 306-955-2202 
Can Winnipeg, Mani, Zentronics ........... 204-694-1957 

COMPUTER SYSTEM ASSOCS, 7564 Trade St., San 
Diego, CA 92121, Tel: 619-566-3911, TELEX: 333693, 
FAX: 619-566-0581; Empl.: 15; SIs. Mgr: Bill Reed; Dist. 
Mgr: Bill Reed 

COMPUTER SYSTEM PRODUCTS, 14305 21st Ave. Ill, 
Minneapolis, MN 55447, Tel: 612-476-6686, 600-422-
2537, FAX: 612-476-6966; EmpL: 50; Sis. Mgr: Mlck 
Maher; Dist. Mgr: Tom Quanbsck 

COMPUTER SYSTEMS TECHNICAl SUPPORT, 
4015 E. LeavertonCt., Anaheim, CA 92807, Tel: 714-632-
1300, FAX: 714-632-1937; FSC No.: 9J74O; Empl.: 13; SIs. 
Mgr: Reuven Arad 

COMPUTERWARE, INC., 8480-1 Tyco Rd., Vienna, VA 
22182-2286, Tel: 703-821-8200, FAX: 703-821-1746; 
EmpL: 18; SIs. Mgr: John Dargo 

COMPUTERWISE, 302 N. Winchester, Olathe, KS 66062, 
Tel: 913-829-0600, FAX: 913-829-0810; Empl.: 27; Sis. 
Mgr: William W. Brown; Dist. Mgr: William W. Brown 

COMPUTROL:AN AEG CO, 239 Ethan Allen Hwy, 
Ridgefield, CT 06877, Tel: 203-431-2000, TELEX: 643358, 
FAX: 203-431-2090; Empl: 45; SIs. Mgr: C. R WoKe 

COMPUTRON DISPLAY SYSTEMS, Xcel 
Corporation, 845 Bonnie Lane, Elk Grove Village, II.. 
60007, Tel: 708-952-8800, FAX: 708-952-0832; FSC No.: 
07126; Ernpl.: 300; Sis. Mgr:: R Van Hom; Dis/. Mgr: 
Kalhy Privett ................•...............•.. 801057 

COMSPEC DIGITAL PRODUCTS INC, 2313 W. Sam 
Houston Pkwy. NS. 145, Houston, TX 77043, Tel: 713-461-
4487, FAX: 713-461-8846; Empl.: 15; SIs. Mgr: T. A. Paine; 
Dis/. Mgr: T. A. Paine 

COMSTRON A DIV. OF AEROFLEX. 35 s. ServIce 
Road, Plainview, NY 11803, Tel: 516-752-2351, TWX: 310-
497-3525, FAX: 518-694-6771; Empl: 120; SIs. Mgr: 
William J. Mecfrtz 

COMTECH MICROWAVE CORP., Comtech Corp., 63 
Oser Ave., Hauppauge, NY 11788, Tel: 516-435-4646, 
TELEX: 221-234 CMTCH; FSC No.: 31196; SIs. Mgr: J. 
Tardi 

COM-2, INC., 1556 Woodland Dr., Saline, MI 48176, Tel: 
313-429-9027, FAX: 313-429-1902; Empl: 70; Sis. Mgr: 
Robert Green 

COMUS INTERNATIONAL, 283 Hillside Ave., Nutley, NJ 
07110, Tel: 201-667-6200, FAX: 201-867-6837; SIs. Mgr: 
Gene Moran.. . . .. .. .•. . .. .. .. . . .. ... .. . .• ... ... B.1668 

Local Sales Offices & Reps 
CA MI~ Maxim Elect Sis. Co. ........ 408-946-6001 
CA Newport Beach, Forbes-Pacific •...... 714-722-6174 
IL Mundelein, Dynamic Elclms. Co. ...... 708-566-8350 
MA Andover, Grassi Assocs. .............. 509-475-3418 
MN Savage, Camps. & Controls. . . . . . . . . .. 612-890-3002 
NJ Westlield, John Abruzzo ......•....... 201-233-4321 
PA Furlong, Avenir, Inc. . . . . . . . . . . . . . . . . . .. 215-348-6290 
TN Murfreesboro, Control Comps. ........ 615-895-5175 
~ Dawn Mills, Ontario, Control Comps. .• 416-447-2128 

CONAP, INC, 1405 Buffalo St., Olean, NY 14760, Tel: 716-
372-9650, FAX: 716-372-1594; Empl: 135 

CONDOR 
CONAX BUFFAlO CORPORATION, 2300 Walden Ave., 

Buffalo, NY 14225, Tel: 716-884-45OQ, FAX: 716-884-
7433; FSC No.: 03888; Empl: 190; SIs. Mgr: RC. Paluch 

CONCORD ELECTRONICS CORPORATION, 30 
Greal Jones St., New York, NY 10012, Tel: 1-212-777-
6571, TWX: 71D-581-4930, FAX: 1-212-995-0161; FSC 
No.: MFA 18310; Empl: 225; SIs. Mgr: Josie Wheaton 
.•. . . . .. .. .. .. .. . . . .•. . . ..•.. .. .. ... C·1324-1325, 1585 

Local Distributonl 
AL Huntsville, Cen1ury Fasteners .• • . . . . . . 205-883-5344 
A2. Tucson, PSN Dlstrbn. . . . . . . . . . . . . . . . . . 602-823-9800 
AR UtIle Rock, Car~on-Beles . . . . . . . . . . . . . 501-562-9100 
CA Mission Hills, Coast Air ..••.••.....••. 818-898-2288' 
CA San Jose, Bisco ...............•...... 408-996-8420 
CO Denver, CSID/lntegrated .•........... 303-292-5538 
CT Danbury, HeiNnd •. .. ..•.. . . .. .• .. ... .. 208-797-8600 
DE New Castle, ElectroniCS Exchange • . .. 302-322-5401 
FL Sanford, Electronic Fasteners ......... 407-321-4000 
GA Norcroaa, Atlanta Hardware Specialty 

. . • . • . . . . . • . . . . . • . . . . . • . . . . . . . . . . . . . . . • 404-449-3000 
HI AlEA, Newark Elclms. .. . . . . . • • • . . • . . .. 808-487-8951 
ID Coeurd' Alene, A-I Consolidaled ...... 208-765-3280 
IL Franklin Park, Sisco .....••.••.......• 312-451-1230 
IN Indianapolis, Mar EIcIms. .....•....... 317-633-6699 
IA Cedar Rapids, Dee EIcIms. .••..•.•••• 319-365-7551 
KS WIC~ RSC Elex ...•..••............ 216-287-5213 
KY Bowling Green, Crescent Elclms. ..... 502-842-2444 
LA New Orleans, Radio P1s. .............. 504-581-5959 
MD Gai1hersburg, MS Elclms. . . • . • . • . . . . .. 301-921-()2OQ 
MA Sillerice, MS Inserts..... . . . . . . . . . . . . .. 508-670-5600 
MI Farmington Hills, Advent Elclms. .•• .•. 313-477-1650 
MN New Brighton, Chris ELctms. ......... 612-631-2647 
MS Jackson, Newark EIctrns. ..•....•.•.•. 601-956-3834 
MO Sl Charles, Finnegan EIcIms. ......... 314-846-6201 
NE Omaha, Omaha EIcIms. ...•........•. 402-341-3440 
NV Reno, Rlchco ......................... 702-323-4939 
NH Nashua, Bravan .•.................... 603-889-7230 
NJ Kenilworth, Federaled Purchasers.... 201-272-0505 
NM Albuquerque, Electronic P1s. ....•..... 505-293-8161 
NY Bohemia, Car-Lac ..................•. 516-567-4200 
NC Raleigh, Cent!JlY EIec. Cornp. .•..•.... 919-782-2116 
OH Dayton, StoIts-Friedman ...•.•......•. 513-298-5555 
OK Tulsa, Mair........................... 918-252-5781 
OR Beaverton, Camp. Resources •........ 503-641-8488 
PA Philadelphia, PEl Genesis . . . . • . . . . . . .. 215-673-0400 
RI Pawtucket, Major Edwards .••......... 401-725-7400 
SC Charleston, Wholesale Indi. Elex •..... 803-577-8388 
TN Knoxville, Industrial Elect ......•.•.... 615-573-7135 
TX Richardson, Aero Glen . . . . . . . . • . • . . • .• 214-234-0984 
lIT Sa~ Lake City, Kimbell EIcIms. .. .. ..•. 801-328-2075 
VT Colchester, Hooker EIctrns. ..•.•.•..•• 802-864-0985 
VA Springfield, Sou1hem Festeners ,...... 703-922-8048 
WA Redmond, Olander ................... 206-881-3488 
WV Beckley, State Elec. •.. . • . . . . . • . . . . . • • . 304-256-2219 
WI Gral1on, Lakeview Elex ......•........ 414-377-8250 
EXP Taipei, Taiwan, Gold-Tek Elec. Co. ...... 20-717-2302 
Can Miss/ssauga, Ont., Rush Elctms. ...... 416-677-7280 

The Conden.er 
Product. Corporation 

FAX: 904-799-0221 
CONDENSER PRODUCTS CORP., 2131 Broad St., 

Brooksville, FL 34609, Tel: 904-796-3561; FSC No.: 16727; 
Empl: 30; SIs. Mgr: David Bauerschmidt .•.•.. A·1051 

Local Sales Offices & Reps 
TX Lewisville, EIctm. Prod. Reps. .....•.•• 214-436-4772 

====i.CONDOR 

FAX: 805-487-8911 
CONDOR D.C. POWER SUPPLIES, INC., 2311 

Statham Pkwy, Oxnard, CA 93033, Tel: 805-486-4565,; 
EmpI.: 250; SIs. Mgr: Michael F. Kirkowsk( Exec. VP Mktg.; 
Dist. Mgr: Deborah Perez ..•••..•.•..••• 001680-1889 

Local Sales Offices & Reps 
AL Huntsville, Adams Elctrns. .•.•...•.... 205-682-2986 
AL Huntsville, The John Todd Co. . ..... .. 205-828-0908 
A2. Phoenix, Aztech-CPS Inc. •.•.• . . • . . . • . 602-248-1097 
A2. Scottsdale, Aztech-CPS Inc. .••....... 602-991-8300 
CA Fremont, Talesis Sis. Grp. ..•.....••••. 415-857-8645 
CA Glendale,TKI SIs. Co. ••...•......•••• 818-546-5010 
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CONDOR 
CA Milpitas, TeIeaie SIs. Grp. ............ . 
CA Pasadena, A-F SIs. Engrg. ••.••......• 

. CA W __ VIg., ElkIns & Assoc. ..••.••. 
co Denver, AKJ EnIpra. .; ••••••••••••••••• 
CT NacI8an. Focus EIc:trns. Sis. •••••••••. 
FL Altamonte Springs, Serntronic Assoc. 

GA UIbum, Adams EIc:trns. .•............. 
.. Schaumberg. Engrg. Prods. Assoc. •••. 
IN In\II8I18POII8. Current EIc:trns. Mktg. •••• 
IA c8dar RapIds, c.H. Hom & Assocs. ••• 
IA Cedar RapIds. Lorenz Sis., Inc. ......•. 
KS Overland Park, Lorenz Sis., Inc. .••.••. 
KS WIchita, DLE E1cIms. •• ; •••••••.•..••. 
MO I.ulhervlIIe, J. A Ooughaoty Sis. ••••••• 
MA Taunton. Focus EIctms. Sis., Inc. •..••. 
MI B10omfieid Hills, ENCO Mktg.. Inc. ..••. 
MN EdIna, Engrg. Prods. •.•••.•.•.•.....•. 
MN MinneapOIi&, EIecIric Comp. Sis. •••••• 
MO St. LouIs, John G. Macke Co. ........ . 
MO St. louis, Lorenz SIs.. Inc. ........... .. 
NE IiIcOIn, Lorenz SIs.. Inc. ............. . 
NJ Marlton, BGR Assocs. ............... . 
NJ Mecford, Comp. ConsIts. ............. . 
NY PI\taford, C. W. Beach Co. ............ . 
NY Yonkers, SonIcIn Assocs. ............. . 
OH Gahanna. Manulactlnrs Dlrect Sales 

OR Beaverton, Eclpse Mktg. Grp. ........ . 
SO Ulburn, Adams EIc:trns. ............. .. 
TX Dallas, M Rep ...................... .. 
WA Redmond. Eclipse MkIg. Grp. ........ . 
Cali ToronIO, Ont, Duncan InsIrs. ......... . 

Local DistItbuIoIs 
AI. HuntsvIlle, Allied E1cIms. ............. . 
A2 Phoenix, Aerospace S.W. .. ......... .. 
CA CemarlIIo, MIIgray ................... . 
CA Costa Mesa, FLW .................. .. 
CA Fremont. FLW ...................... .. 
CA San Joae, Power & Data Tech. ..... .. 
CA Santa Clara, Keni EIcIms. ... : ....... .. 
CO BroornIteId. .Future EIctms. .......... .. 
CT MIlford, Milgray ...................... . 
FL Fl LaudeIdaIe, AllIed ................ . 

. FL Orlando, Hammomd EIc:trns. ........ .. 
FL Winter PIt, MHgray .................. .. 
GA Norcross, MIIgray ................... .. 
II. Chicago. Daleo DIsIra. .............. .. 
II. Palatine, Mlvay ..................... . 
IL Schaumberg. Bortech SIs. ........... . 
IN IndanapoIa, AHIed EIctms. .......... .. 
KS Overland PIt, Milgay ................ . 
MD Columbia, Vantage ................. .. 
MD MarloW HgIs, Allied .................. . 
Me Wheaton, Brimbarg Sis. .............. . 
MA Billerica, AiDed EIc:trns. .............. .. 
MA WeaIborough. Future EIc:trns. ........ . 
MI AM Arbor, McNaughton-McKay ..... . 
MI Madison HeIghts, McNaughton-McKay 

408-946-7300 
IIOO-6IIH442 
818-597-1075 
303-388-4488 
203-245-4314 

407-831-11233 
404-925-9115 
701H182-7840 
317-257-1881 
319-3&s-s703 
319-377~ 

913-46&-1312 
318-883-8400 
301-321-7890 
508-824-3840 
313-338-8800 
612-835-9022 
612-933-2594 
314-432-2830 
31+997-4558 
402-475-4880 
609-9IIa-1020 
609-654-5300' 
716'588-3200 
91+988-8282 

61+478-3310 
50:H42-1881 
404-925-9115 
21 +484-5711 
402-475-4880 
4111-742-4448 

205-721-3500 
602-682-2779 
805-48+4055 
714-751:7512 
415-651-6511 
4OIH!29-355O 
406-72N1810 
303-421-0123 
203-87&-5538 
305-973-7103 
305-841-1010 
407-647-5747 
40+44&-9777 
312-283-0300 
70&-202-1900 
70&-882-7840 
317-875-0448 
913-23&-8800 
301-720-5100 
301-423-0161 
301-946-2670 
617-867-7921 
508-36&-2400 
313-995-9515 

.. .. .. .. . .... • .. ... .. .. .. .. .. • .. .. . .... 313-399-7500 
MN Eden Prairie, Allied EIc:trns. ........... 612-629-7554 
MN EdIna, Bortech Sis. ................... 612-835-9036 
MN Minneapolis. Aerospace Comp. Prod. 

MO St. louis, Future EIctms. ............ .. 
NJ Marlton, Milgiay ..................... . 
NJ Ml Laurel, Allied EIcIms. ............ .. 
NJ Ml Laurel, Future EIc:trns. ........... .. 
NJ ParsIppany, Milgray ..... , ........... .. 
NY EImsfard. Klntronic8 .................. . 
NY Famington. Mlvay ................. .. 
NY Mineola, AHIed ...... ; ............... .. 
NY Rochester, Future EIcIms. .......... .. 
NC Raleigh, Allied ....................... . 
NC Raleigh, Mlvay .................... .. 
OH Cleveland, Mllgray ................... . 
OR PorIIand. EofI ....................... .. 
PA McKean, Advacorn, Inc. ............. .. 
PA Plltaburgh,AlIed EIctms. ... , ........ . 
SO Greenville, Hammond EIctms. .••.•••.• 
TX Dalla., Cypress EIcIms. .............. . 
TX Fort Worth, Allied EIc:trns. ............ . 
TX RIchardson, Future EIctms. .......... . 
lIT Salt Lake City, Future E1cIms. ........ . 
lIT Salt Lake City, Mlvay ............... . 
WA Seattle, Allied ........................ . 
WA vancOuver, EoII ..................... . 
Cali ToronIO, Ont, Duncan Insl Ltd. ...... . 

612-68+4725 
31+469-8805 
609-963-5010 
609-23+n69 
609-n&-7600 
201-335-1788 
91 +347-2530 
51 &-391-8600 
51 &-24&-2360 
71&-272-1120 
919-87&-5845 
919-790-8094 
21&-447-1520 
503-222-9411 
81+4711-7n4 
412-367-4124 
803-232-0872 
21+889-1435 
617-33&-5401 
21+437-2437 
801472-8469 
801-272-4999 
20&-547-2827 
20&-69+7504 
41&-742-4448 

CONDOR PACIFIC INos.. INC. ,8053 DeerIng Ave.. 
Canoga Park, CA 91304, Tel: 81&-347-8331, TELEX: 65-
1442, FAX: 81&-713-0182; FSC No.: 24321; EmpI.:110 

CONDOR SYSTEMS, INC. 2133 Branham Lane, San 
Jose, CA 95124, Tel: 40&-371-9580, FAX: 40&-371-9569; 
FSC No.: 62065; En1»L: 270; ShI. Mgt: Dave Klnger; DIBt. 
Mgt: Ed Brown 

Manufacturers and Sales Offices Directory 
CONDUCTIVE RUBBER TECHNOLOGY, INC. 22125 

171h Ave. s.E. Sta. 117, BoIheI~ WA 911021, Tel: 206-488-
8559, FAX: 20&-487-0945; EmpI.: 30; ShI. Mgt: K. Grant 

CONDUCTIVE SYSTEM. iNC. RD. No. 1, Box 1040, Rte. 
5 South, Amsterdam, NY 12010. Tel: 51&-843-5740, FAX: 
51&-843-5829; ErnpL: 25; SIs. Mgt: Eivt1d ~ 

CONFORMING MATRIX, Box 5128, PI. Pl Sta., Toledo, 
OH 43611, Tel: 419-729-37n, FAX: 419-729-3779; EmpI.: 
35 

CONKliN INSTRUMENT CORP. west Ad., P.o. Box 
B5O, PIeManI Valley, NY 12569, Tel: 914-835-2136, FAX: 
914-835-2510; En1»L: 110; ShI. Mgt: James Taller 

CONNECT-AIR INTERNATIONAl., INC. 50 371h St. 
N.E, Auburn, WA 98002, Tal: 206-939-4880, FAX: 20&-
939-4882; EmpI.: 50; ShI. Mgt: Ron Jonas 

CONNECTICUT HARD RUBBER CO. See CHR IneIs. 

CONNECTICUT MICROWAVE CORP~ 10 B TracIcside 
IIusinass Park, Cheshire. CT 06410. Tel: 203-250-B878, 
FAX: 203-250-9688; FSC No.: 50974; EmpI.: 15; ShI. Mgt: 
Joseph W. Raines 

CONNECTOR ACCESSORIES, INC. See Mueller 
EIec. Co. 

FAX: 312-539;..3825 
CONNECTOR CORP., 6025 N. Kaystona Ava., Chicago, 

.. 80646,.TeI: 312-539-3108, TWX: 91G-221-8059; SIs. 
Mgt: BIll Anthony ........................ Co1326-1327 

CONNECTOR INDUSTRIES OF AMERICA DIV., 
Microdot MIg, 10340 Julan Dr. Cincimali, OH 45215, 
Tel: 513-772-3880; FSC No.: 32076; EmpI.: 80; ShI. Mgt: 
Bob Cain 

£onnectronics 
~rp. 

FAX: 419-537-0007 
CONNECTRONICS CORP., 2745 Avondale Ave.. 

Toledo, OH 43607, Tel: 419-537-0020; FSC No.: 0LE36; 
EmpI.: 15; SIs. Mgt: Thomas L R~ ....... Co1328 

Local Salas Offices & Reps 
OH Toledo, Connactronlcs .. • .. .. .. . .. . .. • 419-537-0020 
OH Troy, S-Tek........................... 513-339-5882 

Local DisIribuIors 
MI Ann Arbor, S-TEl< .................... 313-572-0516 

FAX: 708-851-5040 
CONNOR-WINFIELD CORP., 1885 Saknar!an Ad., 

Aurora, L 80505-1335, Tal: 70&-851-4722, laEX: 
270244; FSC No.: 5955; En1»L:35; SIs. Mgt: Tom 
GrabowskI; DIBt. Mgt: John Hoag ....... Ao1324-1327 

Local Sales OffIces & RBps 
AI. Huntsville, Dean Assocs. • ..... .. .. .. • .. 205-8BO-82OO 
AZ ScoIt8daIa, Spectrum Mktg. Assoc. ..•• 802-890-9000 
CA C8mpbe1~ Stll. SIs. ......... . .. .... ... 4O&-374-55n 
CA San CIamanta, ATA ................ ... 71+881-9700 
CA San DIego, ATA ...................... 819-792-8079 
CO Denver, Spactrum Mktg. Assoc. ....... 303-480-9991' 
CT Cheshire, Sciantilic Cornps. ........... 203-272-2983 
FL Boca Raton, Parrott Assocs. .......... 407-382-0191 
FL C8ssati1ny, Parrott Assocs. .......... 407-830-0094 
FL ~ Beach, Parrott Assocs. .... 813-443-5414 
FL MaIbourna, Parrott Assocs. •.••.•••... 407-87&-0305 
ID BoIse, Q.R. Crown .................... 208-344-9588' 

IN Fl Wayne, RD. WhIIesaII .•..••.•••••• 219-432-6591 
IN IncIanapoIIa, R.O. WhIIaaaII ........... 317-359-11283 
IN Kokomo; R.O. WhiIIIaaII ................ 317-457-9127 
KY V8I8IIi1lea, R.O. WhIIa8erI ............. 806-873-1182 
MO CockeysvIlle, Koabert Assocs. ........ 301-493-8924 
MA NaacIIam HgIa.. Kanan Technlga. ..... 617-449-7400 
MI Grand Blanc:, R.O. WhIIaaaII..... .•••.• 313-895-0770 
MI Grand RapIds, R.O. WhiIIIaaII ......... 616-1142-5420 
MI SouIhfiaId, R.O. WhIIIiaan............. 313-352-5454 
MI . St. Joseph, R.O. WhiIasaII............. 61&-883-7337 
NC ChartoIta, Quantum Mktg. .. .. .... ..... 70+523-8822 
NC Raleigh, Quantum Mktg. .............. 919-646-5728 
OH CIncInnaII, R.O. Whiaall ...... ........ 513-521-2290 
OH Cleveland, R.O.WhiIa8aII .............. 21&-447-B020 
OH Columbus, R 0. Whiaall ............ 614-888-9396 
bH Dayton, R.O.WhiIasaII ................ 513-288-9546 
OR Portland, QR Crown ................. 503-820-8320 
PA GIansida, Koabert Assocs. ............ 215-887-2310 
PA PIItaburgh, RO. WhiIasaII ............. 412-963-8181 
TX Austin, Synargistic Sis. ................ 512-346-2122 
TX Houston, Syn8IgIsIIc SIs. ............. 713-937-1990 
TX RIchardson, SynergIstic Sis. .......... 214-644-3500 
WA Bellevue, Q.R. Crown ................. 206-453-5100 
WV Inwood, Koebert Assocs. . • • • . • . . •• . . .• 304-229-8401 
WI Oconomowoc,·Artrnor Ltd. ............ 41+367-8769 
Cali Sc8Iborough,Ort., CanIronic8 lid. .... 41&-297-8688 

CONRAC DISPLAY PRODUCTS, INC., 1724 S. 
Mountain Ave.. DuIll1&, CA 91010. Tel: 81B-303-OO95, 
TELEX: 67-0437, TWX: 910-58+6913, FAX: 81&-303-
5484; EmpI.: 109; SIs. Mgt: G.L Ivas. Dir. Mktg. & Sis. 

~':" ConsoI: ........ ~ ••••• lUG .... 
•• , electronic wire & cabl~ 

FAX: 708-455-8979 
CONSOUDATED ELECTRONIC WIRE & CABLE, 

11p.44 KingS!., Frankin Park, II. 80131-1412, Tal: 70&-455-
8830; FSC No.: 73612; En1»L: 97; SIs. Mgt: Karl AlDIn; 
DIBt. Mgt: Steve Boynton ................ Co1728-1743 

Local Salas OffIces & Reps 
CT Glastonbury, Uberty Electro Mktg.· •••• 203-857-8023 
AZ, PhoenIx, Mercury Engrg. Sis. •• . •• • . • . • 802-265-0344 
CA MonIroaa, SIgnal Entprs. Inc. .......... 81&-957-0640 
MA Topsfield, LIlerIy Electro Mktg. .•..••. 50&-887-8855 
CO Boulder, The Stratford Grp. .... ;...... 303-530-3194 
FL CassaIbarry, T.!IcJJarad Mktg. •.•••.•.. 407-899-9992' 
IL Franklin PIt, Con. EIac. WIre & Cable 

.. .. .. ... ..... . .... .. . . .. . .. • .. • .. ... • .. 70&-455-8830 
II. Highland PIt, Bransky Sis. ..•••..••••• 70&-433-2375 
IN C8rrneI, Frank E Kahsar, Sis. Inc. ..... 317-94+9353 
IA Cedar RapIds, R W. Kunz & Assocs. .• 319-396-5388' 
KS Pralria Village, R W. Kunz & Assocs. • • 913-648-3535 
Me Walkersvtlle, JacIaIecIronic Assocs. ••• 301-645-8036 
MI Warren, Frank E Kahsar .............. 313-795-3530 
MN Eden PraIrie, PWC Inc. ................ 812-93+1409 
MO St.louis, R W. KwIz & Assocs. ••••••• 31+988-4977 
NY Buffalo, NRM MkIg. GIoup ............ 716-834-4300 
NY Woodside, Greater Metro Sis. ......... 71&-42+1911 
OH Cincinnali, Frank E Kansar Sis., Inc. .. 513-922-3133 
OR Hillsboro, Doran Sis. Asaoca., Inc. .•..• 503-840-4500 
PA BIrohrunville, JadaIactronIc Assocs. ... 215-827-7122 
TX Richardson, Barry SIs. Inc. ............ 214-23+0255 
WA Redmond, Doran SIs. Asaoca., Inc. .... 20&-885-1885 
WI MeQuon, EA DIckInson.& Assocs. .... 414-2414140 

CONSOLINK. 600 s. SUnset. Longmont. CO 80501, Tal: 
303-651-2642, FAX: 303-871H138O; EmpI.: 25; SIs. Mgt: 
DanZec 

CONTACT, INC, 5 Elm Ava., Hudson, Mi 03051, Tel: 803-
883-7708, FAX: 803-883-8230; FSC No.: M07015; ErnpL:. 
11; SIs. Mgt: RReid; DIBt. Mgt: RReid 

CONTACT EAST, 335 WIllow St. S. N.Andovar, MA 01845, 
Tel: 5OIHI82-2OOO, TELEX: 383088, FAX: 508-88&-7829; 
SIs. Mgt: RIchanI Sullvan 

CONTAQ TECHNOLOGIES CORP, 15 Main S!., 
Bristo~ VT 05443, Tel: 802-453-3332, FAX: 802-453-4250; 
FSC' No.: 8880 ....... ,......................... 801889 

CONTEC MICROELECTRONICS USA, 2010 N. F"1fIII 
StraeI, San Joae, CA 95131, Tal: 408-436-0340, FAX: 406-
43&-0206; EmpI.: 50; SIs. Mgt: Alan YankOlkl 

CONTlNeNTIAL DEVICE INDIA LIMITED, (H2O 
Naralna Induslrial Area, New Delhi, IIIcIIa 110028, Tal: 
536150-53 (4 nr-~ TELEX: 031-76209, TWX: 031-78230; 
FSC No.: u,; ErnpL: 1100; SIs. Mgt: Mr. P. Gulall, Gan. Mgr. 

646 North American offices only. ,For worldwide reps & distributors, . see VoL W. EEM 1991 



Manufacturers and Sales Offices Directory 
CONTINENTAL B.ECTRONICS CORPORATION, 

p.o. Box 270879, DaJtas, TX 75227, Tel: 214-381-7161, 
1ELEX: 73-398, FAX: 214-381-4949; FSC No.: 52151; 
~:500 

CONTINENTAL RESOURCES, Computer & 
Peripherals Div. 175 Middlesex Tpke.. Bedford. MA 
01730-1469, Tal: 617-275-0as0, 800-937-4686, FAX: 617-
275-6563; EmpL: 250; SIs. Mgt: Mark BerlIng 

CONTINENTAL RESOURCEs. INC, Test 
Instruments Div. 175 MddIesex Tpke.. Bedford, MA 
01730, Tel: 617-275-0850, ~-4686, FAX: 617-275-
2048;~:250 

CONTINENTAL SPECIALTIES CORP. See Global 
Specialties Corp. 

CONTINENTAL WIRE & CABLE, Gulton Rd.. P. O. Box 
1863, York. PA 17405, Tat. 717-792-2644, 1ELEX: 84-
0437; EmpL: 250; SIs. Mgt: Edward W. HoHand III; DIst. 
Mgt: Shirley A. Eisei1hart 

CONTOURS INC. 290 Prall St, MeItdan, CT 06450, Tel: 
203-237-8331, FAX: 203-237-6353; FSC No.: 033501; SIs. 
Mgt: Eugene 0. Rodman 

OH W88lenliIIe,PowerComSysIems ..•.. 614-890-1124 
PA Glenshaw, H.c. Johnson AgencIes Inc. 

.••....•..........................•.... 412-487-1246 
TN Nashville, Jenkins & Associates .•..•• 615-2511-7606 
TX Richardson, Tubbesing Sales Corp. ... 214-234-3855 
VA Alexandria, ADAPT ••....••...•.•..•.. 703-684-6393 
VA Vrginia Beach, Precision environments 

. . . . . . . . . . . . .. . . . .. . . • . . • . . . . . . . . . . . . . . 804-473-8767 
can Againcourt, Ontario, Aircom Sates Inc. 

..................................•.... 41&-293-3339 
can Burnaby, BC, Datasphere Sates Ltd. .. 6Il4-4»8040 
can Calgary, AS, DaIasphere Sates Ltd. ... 403-244-3666 
Can Dolva~PQ, Datasphere Sales lid. ..... 514-631-7209 
Can Ed1lonton, AS, Datasphere Sales Ltd. 

. . . . • . . • . . . . . . . . ... .... .. ... .. .. .. .. . .. 403-483-7979 
Can Halifax, NX, Datasphere Sales Ltd. .... 902-423-2246 
Can Mississauga, ON, Datasphere Sates Ltd. 

....................................... 41&-27&-5501 
Can N. Vancouver, ac., Jerome & Francis Co. Ltd. 

....................................... 604-986-1286 
can Nepan, On, Dalasphere Sates Ltd. .... 613-723-2562 
can Regina. SK, DaIasphere Sales lid. .... 30&-565-0421 
Can Sl Leonard, Quebec, a Beaudoin & AssociaIes 

....................................... 514-32&-2266 
can Winnipeg, Ma Datasphere Sales lid. 

....................................... 204-943-7102 

CONTROL CABLE, INC., 7281 Ambassador Rd.. CONTROL LOGIC, See Hancock Electronics Corp. 
Baltimore, MO 21207, Tel: 301-298-4411, FAX: 301-265-
1846; FSC No.: 510124759; EmpL: 90; SIs. Mgt; Greg 
Jones; Diet. Mgt; Greg Jones 

CONTROL CONCEPTS CORP. Ueber! Corp., P.e. 
Box 1380, Binghamton, NY 13902-1380, Tel: 807"724-
2484, TELEX: 62224380, FAX: 807-722-8713; EmpL: 65; 
SIs. Mgt; Pat GIIIeIte, VP SIs.; Diet. Mgt: Fred Zack 

CONTROL DISPLAVS, INc. 3075 Advance Lane, P.e. 

CONTROL MICROSVSTEMS INC. 2049 Cohen St, SL 
Laurent, ac. Canada H4R 9Z1, Tat. 514-745-1270, FAX: 
514-745-1610; EmpL: 25; SIs. Mgt; Allan ErIon; Dial. Mgt: 
Scott McMeekIn 

CONTROL MODULE, 380 Enliald St, Enlield, CT 06092, 
Tel: 203-745-2433, 1ELEX: 643167, FAX: 203-741-6064; 
EIt1ll: 180; SIs. Mgt: James W. Bianco 

Box 227, Colmar, PA 18915, Tel: 215-82M363, FAX: 215- CONTROL PRODUCTS, INC. 280 Ridgedale Ave. E. 
997-1232; FSC No.: 27879; ~: 75; SIs. Mgt; L Hanover, NJ 07936, Tel: 201-867-9400, FAX: 201-867-
RodrIgue 5083; FSC No.: 81901; EmpL: 62; SIs. Mgt; H.M. Stuhler; 

DIst. Mgt: H.M. Stuhler 
CONTROL ELECTRONIcs. Neurotech Corp., 139 

Florida St, Farmingdale, NY 11735, Tel: 51&-684-0125, CONTROL RESOURCES INC, SMART FAN DIY. 
FAX: 51&-684-0133; FSC No.: 95924; EfT1II.: 35; SIs. Mgt: PCB 315, H8IV8rd, MA 01451, Tel: 50&-772-4043, FAX: 
Harold Goldslain; DIst. MgT: Barbara Kilroy 50&-772-4142; EmpL: 7; SIs. Mgt: James Quirk 

CONTROL ENGRG. INC;, 190 DoIy Circle, West 
SprIngfield, MA 01068, Tel: 413-781-1330. FAX: 413-732-
3367; ErnpI.: 7; SIs. Mgt: Mark Kimball 

CONTROLEX, INc. 246 Francestown Tpke.. New Boston, 
NH 03070. Tel: 603-487-5512, FAX: 803-467-2524;~: 
10; DIst. Mgt: Patricia Butler 

CONTROLEX/EANCO, See Fincor 

CONTROL LASER CORP. 7503 Chancellor Dr. Orlando, 
FL 32809, Tel: 407-43&-2500, 1ELEX: 514215; EmpL: 70; 
SIs. Mgt: John FItzgerald SIs. Mgr. 

CONTROLLED ENVIRONMENTAL EQUIPMENT 
CORP., 3 Delta Drive, WesIbrook, ME 04092, Tel: 207-
654-9126, 1ELEX: 62903721, FAX: 207-654-4357; FSC 
No.: 25254; EmpL: 10; SIs. Mgt: M. F. Peck 

€ .. ~ COnTROlleD poweR 
COmPAny 

FAX: 313-528-0411 

.. -.. CONTROL 
SCIENCES - -- INCORPORATED 

FAX: 818-709-8546 
CONTROL SCIENCES, INc.. 9509 Vassar Ave., 

ChaIsworIh, CA 91311, Tel: 81&-709-5510. TELEX: 
4970496(CSI); FSC No.: 53317; EmpL: 20; SIs. Mgt: Rhod 
Zlnvnerman .............................. 001152-1157 

LDc8J Sales Offices & Reps 
CA Luguna Niguel. AkIron siS. ............ 714-49&-5057 
CO Broomfield, HannalHilll . . • . . •• . . . . . . .. 303-460-0602 
IN Ft Wayne, Naunas Sis. Co. ........... 21~792 
MA Salem, Forbes Engrg. ................. 50&-744-1893 
MO Annapolis, HomersmIth Inc. ........... 301-269-6493 
MN Sl ~ Northstar Motion & Control .. 612-770-5311 
NY E. Rochester, A & 0 Dvcs. ............ 71 &-385-2778 
NY Victor, A & 0 Dvcs. ................... 71 &-365-2778 
NC Jamestown. HomersmiIh, Inc. ..•...... 91!H163-3999 
PA Downinglon, Homersmith, Inc. .•...... 215-~637 
PA Media, Homersmith Inc. ........... .. .. 215-543-2434 
TX Dalles, McDonald Assocs. ............ 214-~3293 
can Nepean, Ont., EIectrodesign, Ltd. ...... 613-727-5220 

CONTROLLED POWER CO. 1955 Stephenson Hwy. CONTROLS UNLIMITED, INC. 4623 North Ridge Rd.. 
Troy, MI 48OB3, Tat. 313-52&-3700, 1-800-521-4792, TWX: Peny, OH44061, Tel: 21&-25~25OO, FAX: 21&-25&-5015; 
81()'2323401; EmpL: 180; SIs. Mgt: Reggie Peck ~: 45; SIs. Mgr: Paul Adams 
.. .. .. .. .. . . .. .. • .. .. ... .... . . . .... .. .. • ... 002185-2181 

Looal SIll. OffIces " Reps 
AL HOIOOWOOd, Control Equip. & Sis. ••••• 205-945-8454 
AX Anchorage, Alaska Computer Environment 

....................................... 907-243-1429 
CA Foster CIty, Computer ~ Sys. •.• 415-572-9994 
CA Torrance. EDP ENV. .................. 21~37()'7446 
CO Denver, Computer Facilty Components 

........ ... ........ ... ... .. ....... ..... 303-77&-8466 
co Denver, Computer Facilty Comps. .... 303-77&-9131 
CO Denver, Innovative Tech. ............. 803-824-4163 
L Schaumlug, ProIeCh .. .. . .. .. .. .. .. .. 708-885-2040 
MD Towson, H. L Frey Corp. .............. 301-621-D058 
Me Stl.auIs, RaIl Way Industry ............ 314-96&-3300 
NM Albuquerque, Sun Data Systems . .. . .. 505-272-1022 
NC CharIoIIIe, Glen & I.aIaon of CanIIina 

704-365-5917 

FAX: Fax 718-361-6386 
CONTROL TECHNOLOGY CO., INc.. 41-16 29th St, 

Long Island CIty, NY 11101, Tat. 71&-361-2133; FSC No.: 
14545; EmpL: 35; SIs. Mgt: H. Cooper ... 002241)-2241 

LDcaI Sales OffIces & Reps 
Can Montreal, Que., Control Tech. EIctms. CTC Canada 

.................... 514-733-3279FAX:514-733-2132 

CONYER 
CONTROL TECHNOLOGV, INC., 7606 N. Hudson, 

Oklahoma CIty, OK 73116, Tel: 405-840-3163, FAX: 405-
846-0469; SIs. Mgt: Charles weddington; DIst. Mgt: 
Charles Weddington 

CONVER CORP. 918 W. Maude Ave., Sunnyvale, CA 
94086, Tel: 401H3~9111, TWX: 910-338-2036, ESYLNK: 
62024309, FAX: ~7~116; EmpL: 40; SIs. Mgt: 
Robert Lloyd; Diet. Mgt: Sherri Kirlcpalrick 

EXCEllENCE INCONVfR~ TfCHNOI.OG'r 

FAX: 508-559-928a 
CONVERSION DEVICES, INC., 15 Jonathan Drive, 

Brockton, MA 02401, Tel: 50&-559-0880; EII1lL: 65; SIs. 
Mgt: Wayne C8rIson ..................... 0018110-181 

Local Sales OffIces & Reps 
AL Huntsville, Saber Assocs., Inc. ........ 407-724-0920 
IV. Phoenix, Howe & Howe, Sis. •.. ..•.•.• 602-284-7971 
CA C8marIIIo, The TricamO Co. .•.•.. . . • . . 805-388-0039 
CA Redwood CIty, Sates One ............ 415-369-3677 
CA San Diego, The TricamO Co. .......... 619-689-1000 
CO Englewood, Odyssey 1 ............... 303-773-6176 
CT Fairfield, Bossaco .................... 203-255-2326 
FL Melbourne,' Saber Assocs., Inc. . . . . . . . . 407-724-0920 
FL Orlando, Saber Assocs., Inc. .......... 407-724-0920 
GA l.awrencevilla, Saber Assocs. •.••.•... 404-962-8740 
II. Elmhurst, Sector Engrg. Sis. .......... 70&-530-7650 
IN Indienapolls, Sector Engrg. Sis. ....... 317-253-9221 
KS Overland, Atech ...................... 913-362-1200 
MO Ellicott CIty, VPI ...................... 301-461-2525 
MA ~ N.EA.R ..................... 617-545-63.27 
MI Uvonia, EIecIro SIs. Assocs. .......... 313-421-7500 
MN Minneapolis, Sector Engrg. Sis. ....... 61M7&-2123 
Me Sl Charles, Atech .................... 314-94&-9075 
NJ Paramus, Eltech Sis., Inc. ............. 201-1167-1309 
NM Albuquerque, H.E.R EIctms. .......... 505-265-7893 
NY Uverpool, R&D Assocs. ............. 315-457-0100 
NC Clayton. Saber Assocs. ............... 407-724-0920 
OH Dayton, EIecIro Sis. Assocs. .......... 513-42&-5551 
OK Tulea, D. J. Sis. ....................... 91&-863-8155 
OR Portland, SPS EIctms. ................ 503-697-7768 
PA Dresher, CMS Mktg. .................. 215-685-4424 
PA PIttsburgh, EIecIro Sis. Assocs. ....... 412-322-9000 
TX Austin, D.J. Sis. ................ ....... 512-25&-3002 
TX Dallas, D.J. Sis. ....................... 214-783-8676 
UT Salt Lake CIty, Odyssey 1 ... .. .. .. .. . 801-465-4728 
WA Redmond, SPS EIctms. ............... 20&-794-0154 
WI Milwaukee, Sector Engrg. SIs. .•..•.•.• 414-352-6280 
Can Mississauga. Ontario, Atvtt Bauman Assocs. lid. 

....................................... 41&-62&-2800 

CONVERTER CONCEPTS, INC. Industrial ~. 
Pardeevilla, WI 53954, Tel: ~2144, FAX: 80&-4~ 
9241; Empl: 125; SIs; Mgt: Rick Hartt ... 001812-1683 

LDcaI Sales Offices & Reps 
AL Huntsvilla, EJectro-Mech ...•...••.•.•. 205-880-0592 
CA Hayward, Pacific Mktg. ................ 415-887-1620 
CA Irvine, Groll Assocs. .................. 714-637-9671 
CA San Diego, Groll Assocs. ............. 61~73-4321 
FL Clearwater, Tech Rep ................ 813-572-9900 
CO Denver, NOW DevIces .............. ; • 303-756-4884 
IV. Phoenix, Sh8IIer-Kahn Co., Inc. ..... ,. 602-257-11015 
IL Des Plair-, Consuft Factory ........• ~2144 
KS Shawnee, Lowell Kangas & Assocs. .. 913-631-0517 
MO Cockaysvilla, Koebert Assocs. ........ 301-580-1926 
MA Chelmsford, Interstale Sis. Assocs. ••.• 617-25&-2287 
MI Uvonia, EIecIro Mktg. ................. 313-421-7590 
MI Muskegon. EJactro Mktg. .............. 61&-79&-1912 
MN Minneapolis, Hoimgren Assoc. ........ 612-574-9963 
GA Norcroaa, EJectro.Mech ...•.. .• . . • . . .. 404-447-11478 
MO SlLouIs, Lowell Kangas & ~ ... 314-621-4050 
NY AochesIer, APEX Assoc. .............. 71 &-272-7040 
OH Cleveland, EIecIro Mktg. .............. 21&-582-0075 
OH Vandalia, EIecIro Mktg. ............... 513-81KH1322 
PA Glenside, Koebert Assoc. ............. 215-887-2310 
PA Pittsburgh. JFCO .... ,................ 412-923-5400 
TX Houston, Scientific Sis. Co. ........... 71:H145-6218 
TX Richardson, ScIentiIIc Sis. Co. ........ 214-231-11541 
UT Salt Lake CIty, Consuft Faetoly ....... ~2144 
WA KIrkland, Northwest Camp. Sis, ....... 20&-82&-2104 
WV Inwood, Koebert Assocs. •• . •• •• •• . • • • • 304-l!29-s401 
WI Sullivan, ConsuR Factory Inc. ......... ~2144 
can AexdaIe, Vlilllne Mktg. ......... ....... 41&-861-0335 
can V~, BC, Davetek Mktg. ...••... 804-43().3680 

Local DIsIribuIots 
CA San Jose, Delta Lu Aeseerch •.•..•.•• 4O&-4OS-D49O 
can AexdaIe, Vallme Mktg. ................ 41&-861-D355 

EEM 1991 North American offices only. For worldwide reps & distributors, see VoL W. 647 



CONYER Manufacturers and Sales ·Offtces . Directory 
cONveR"rEFI POWER, INC, '123 Brimbal Ave.. Beverly, 

MA 01915, Tel: 508-927-8158, FAX: 508-922-8466; 518 •. 
Mgr"Bany EssIg 

COOKE VACUUM PRODS., INC, 13 Merrill St, Norwalk, 
CT 0IIII54, Tel: 203-853-8500, FAX: 203-838-9553; EinpI.: 
45; 518. Mgr"'Louis W. Genuarlo 

THE COOL-AMP CONDUCTO-LUBE CO, 15834 
Upper Boones Ferry RcL. Lake Oswego, OR 97035, Tel: 
503-82+8428, FAX: 503-824-8438; FSC No.: 3182B; 
ErnpL: 7; 518. Mgr" Marian Bomber 

COONER WIRE. Co. 9188 Indepelldellce Ave.. 
Chat8worIh, CA 91311, T8I: 81s-882-8311, TELEX: 
353734 Cooner Wn UD, FAX: 819-709-8281; 518. Mgr" 
Steven W. Smith 

COOPER INDUSTRIES/BELDEN DIV, P.O. Box 18BO, 
RIchmond, IN 47375, Tel: 317-983-5200, BOO-BELDEN-1, 
TWX: 81<r345-1393, FAX: 317-883-5294; EmpL: 3500; 
SIS. Mgr" RIck Schneidewind, Dir. DiEM Sis.; DifIt. Mgr" 
MIke Murphy, DIr. of Oom. Sis. 

COOPER TOOLS, PO Box 30100, Raleigh, NO 27822, Tel: 
919-781-7200, TELEX: 579497 

CO-ORD SWITCH DIV, See. LVe IneIs., Inc. 

.COORS CERAMICS CO, Electronic Products Group, 
17750 W. 32nd Ave., Golden, CO 80401, Tel: 303-277-
4592, FAX: 303-277-4779; EmpL: 1700 

COPAL (USA), INC, 2291 205th St, Ste. 105, Torrance, CA 
90501, Tel: 213-61~ FAX: 213-616-9984; 518. Mgr" 
Hugh Namekawa 

CORBY INDUSTRIES, INC, 1501 E PeMsylvania St, 
Allentown, PA 18103, Tel: 215-433-1412, FAX: 215-435-
.1983; EinpI.: 31; 518. Mgr" Sharon CaIn; DIBt. Mgr" Sharon 
CaIn ' 

CORCOM, INC., .1800 Winchester Rcl,UbertyvItIe, IL 
6OO4B, Tel: 708-88(H4OO, FAX: 70B-6B0-8161l; FSC No.: 
05246; EmpL: BOO; SIs. Mgr" George MItchell, VP; DIsl. 
Mgr" Ken Bona .......... A·,1l0-,.,,; Co1330-1331 

CUTLER-HAMMER I' !t' ·N 
MILITARY SPECIFICATION, AEROSPACE, 
COMMERCIAL & INDUSTRIAL CONTROLS 

FUll LINE AUTHORIZED DISTRIBUTOR 

~~ 
ELECTRIC SWITCHES 
INCORPORATED 

2478 Fletcher Dr, los Angeles, California 90039·2897 

213-660-1310 80.0-421-8855 
FAX' 213-660-5130 

Local SB/es OffIces & Reps 
AI. Huntsville, R a WhI1.aIl Assocs. .... 205-883-5110 
I'IZ Tempe, WesInIp ....................... EI02-82O-8932 
CA AnIIII$im, WesInIp .•.••...... o'........ 714-527-2822 
CA Mount8ln View, Straube Assocs. ..•... 415-969-6060 
CA San Diego, WesInIp ................... 611Hi66-658O 
CO Wes1mInster, S1raube Assocs. ........ 303-426-0690 
CT Madison, Conti-Younger Assocs. ..... 203-245-1136 
GA Norcrosa. Robert a WIi1eeeII......... 404-449-8190 
ID Boise, Jas J. Backer Co. •...••••••...• 208-343-8831 
L Itasca, Beta Tecmlg. Sis. Inc. ••...•... 708-250-9566 
IN Fl WIiyne, Robert O. Whitesell .• :..... 219-432-5591 
IN Indianapolis, Roberta WhI1eselI. ..... 317-876-8000 
IN Kokomo, Robert a WIi1eeeII •.•••.•.• 317-457-8127 
KS Overland PI<, Spa:trum Sis. •.....•... 91:H!41H11111 
KY Versailles, Robert a Whi1esell. ........ 608-873-1182 
MA Bur1lnglon. Conti-Younger Assocs.,.... 617-273-1582 
MI Grand RapIds, Robert O. WhtteseII . ..• 611H142-5420 
MI Sou1hIieId, Robert O. Whitesell.. . . . . . . 313-352-5454 
MI St Joseph, Robert a Whitesell ..••..• 616-863-7337 
MN EdIna, Mel Foster Co. •..•.. .• . . . . .• . . . 612-841-8790 
MO FIoriSsan1, SpecIrlm SIs. .••.•.•...•.• 314-921-1313 
MO Hazelwood, Spectrum Sis. •..•.•••.••• 314-731-5151 
NJ Englewood, MOS Mk1g. ••••••• . • . • • . . • 201-569-2071 
NM Albuquerque, RonIek, Inc. ,............ 505-289-4124 
NY Grea1 Neck. MOS Midg. .•.. ......... .. 516-487-31168 
NY Skaneateles, EmpIre Tech SIs. ........ 315-885-5703 
NO· Raleigh, ZUCker Assoc. ............... 9111-782-8433 
OH Cincinnati, Robert O. Whitesel ........ 513-521-2290 
OH Cleveland, Robert O. Whitesell .•... ,.. 216-447-8020 
OH Columbus, Robert O. Whi1esell ....... 614-888-9396 
OH Dayton, Robert a WhItesell... .•.•.. .• 513-298-8546 
OR Beaverton, Jas. J. Backer Co. .• ;...... 503-827.m75 
PA PI\1sbUrgh, Robert O. WhItesell ....... 412-863-6161 
PA Trevose, Professional SVc. Assoc. •.•. 215-245-0513 
TN KnoxvIlle, Robert a WhtteseII ........ 615-694-9476 
TX Auslln, K & H Sis. ...... ,.. .. .. .. .. .. .. 512-339-7950 
TX Plano, K & H Sis. ..................... 214-423-6520 
UT San Lake CIty, Straube Assocs. ....... 801-263-2640 
WA Seat1Ie, Jas. J. Backer Co. ............ 206-265-1300 
WI Milwaukee, Beta Technlg. Sis. Inc. .... 414-543-6809 
Can 0n1ari0, RN. Longman................ 416-670-8100 

Local DIsIribuIoIs 
AL Huntsville, ~ ............ ........ 205-837-9300 
AL Hun1svIIIe, Marahallinds. ............. 205-881-8235 
I'IZ PhoenIx, MarshaIIInds. ............... 802-49IHl29O 
CA AnaheIm, Compumech ............... 714-83!M1100 
CA Calabasas, Lex ....................... 818-880-9666 
CA Cha1swor1h, MarshaIIInds. ............ 818-407-0101 
CA G8Idena, Cal SWItch .................. 213-77()-233O 
CA Irvine, LEX .... ........................ 714-863-0200 
CA Irvina, Marshallind. ................... 714-458-5395 
CA ljIilpitas, Marshallind. .... ,.... .. .. .. .. 408-842-4BOO 
CA Sacrarna1to, LEX ...................... 91 B-364-0222 
CA San Diego, Lex ....................... 619-495-0015 
CA San Diego, Marshallind. .............. 619-578-9600 
CA San Jose, Lex ......... :.............. 619-495-0015 
CA Sunnyvale, CAPSCO ................. 408-734-3020 
CO Thom1on, Marshallind. ............... 303-451-8444 
CT WailngIord, Greene Shaw .• ,......... 203-265-3333 
FL AJtarnonI8 Springs, MarshalIInc!& .. .. . 407-767-8585 
FL, AIIamonIe Springs, I'IonN' ........... 407-834-8090 
FL Deerfield Beach, Pioneer ............. 305-771-7520 
FL FlI.auc:lerdale.Hammond EIcbns. .... 305-973-7103 
FL Ortando, Hammond EIcIms. • . . . . . . . . . . 407-849-8080 
FL Tampa, Marshallind. ................. 813-573-1399 
GA Norcross, Hammond .. .. .... .. .. .. .. .. 404-449-1996 
GA Norcross, Marshallind. ............... 404-923-5750 
10 'Boise, Radar EIec. .................... 206-338-2227 
IL Addison, P~/Chicago ............ 709-495-9831 
IL Chicago, Newark EIcIms. ............. 312-784-5100 
IL Palatine, OHM EIcIms. ...... .. .. .. .... 708-359-5500 
IN lncIanapolis, Marshall .. ................ 317-297-11483 

SEE COMPLETE PROOUCT LINE UNDER SWITCHES IN IndIanapoIs,PIoneer .................. 317-573-0880 
.... _S_E_CT_I_O N_-_5_1 0_0_, F ... R_E_E _C_AT_A_l_O_G_3_1 E_M_o_"_R_E_D_U E_S_T .... 1 MO BaltImore, Rasco/BaltImore .......... 301-529-0500 

Underwriters Safety 
The 

Largest 
Relay 

Distributor 
in the World 

6) Over 
8,000,000 
Relays & 
Switches 
in Stock, 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835~1500 
1301 OlympiC Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 . Oakland, CA 94606 

MD Bellsvllle, Rasco/Washington......... 301-837-8100 
MD GaIthersburg, PIoneer ................ 301-82HI680 
MA NejvIon, Greene Shaw................ 817-889-8900 
MA Norwoocl Gerber EIctrn$. ............. 617-789-8000 
MA Wilmington, Marshaliinds. ............ 506-659-0810 
MI Grand RapIds, PIoneer................ 616-698-1800 
MI Livonie, Marshallinds. ................ 313-525-5820 
MI Uvonie, PIoneer ...... ................ 313-525-1800 
MN Eden Prairie, PIoneer/Twin Chles ..... 612-844-3355 
MN Minneapolis, ~ Elect ............ 612-331-8350 
MN St Pau~ GopherElclms. .............. 612-483-3322 
MO St Charles, Flnnigan.EIctrn$........... 314-848-8201 
NJ Bellmawr, Mid AIIanIIc'EIcbns. COrp. •• 6O!MI31-5303 
NJ Fairfield, MarshaIIInds. ............... 201-882-0320 
NY BuIIaIo, SummiI DIstrs. ................. 718-887-2800 
NY Fairport; PIoneer ...................... 718-381-7070 
NY Hauppauge, Sager.................... 518-348-1300 
NY Ml Vernon, Ad I\meriC8n .............. 914-699-2224 
NY. Rochester, Lex ....................... 716-328-3230 
NY Rochester, Summit DislrS. ............ 716-334-8110 
NY Woodbury, PIoneer ................... 516-921-8700 
NC Charlotta; PIoneer .. .. ...... .. .. .... .. 919-544-5400 
NO RaleIgh, MarshaIIlnds. ........ .. ...... 91 !MI78-8882 

OH Cleveland,PIoneer ................... 218-587-3600 
OH Columbus, EIcbns. Midg. Corp. ........ 814-289-4181 
OH Dayton, Marshall ..................... 513-896-4480 
OH Deyton, ~ ...................... 513-238-9900 
OH Solon, Marshall ........... :........... 218-248-1788 
OR Beaverton, AJmac EIcbns. ......... .. .. . 503-B29-aoIJO 
OR Beaverton, MarshalIIncJs; ............. 503-844-5050 
OR Portland. Radar ....................... 503-232-3404 
PA Horsham, PIoneer .................... 215-674-4000 
PA PhI~1a, Sager ................... 21s-464-433s 
PA PI\1sbUrgh, PIoneer ....... ............ 412-782-2300 ' 
TX AusIIn, Marshallinds. ................. 512-837,1991 
TX AusIIn, PIoneer ....................... 51:z..8ss.4000 
TX parroillon, Marshailinds. ............. 214-233-5200 
TX Dallas, PIoneer ....................... 214-368-7300 
TX Houston, MarshalIInds. ............... 713-895-9200 
TX Houston, PIoneer ..................... 713-988-5555 
UT San Lake City, MarshaIIInds. ......... 801-485-1551 
WA Bellevue, AJmac EIcbns. .............. .208-843-9992 
WA Bellevue, Marshalllnds................ 208-486-5747 
WA Seattle, Radar ........................ 208-282-2511 
WA Spokane, AJmac EIcIms. .............. 509-924-9500 
WI Milwaukee, Mereh EIcbns. ............ 414-475-8000 

COREco, INC, 6969 Trans-Canada Hwy, Ste. 113, St 
lau'enI, Que., Canada H4T lV8, Tel: BOcr361-4914, 514-
333-1301, TB.EX: 78001120 COR uc. FAX: 5140333-
1368; EmpL: 32; 518. Mgr" .Pat UrbaIn 

CORES UNLIMITED, INC., 8311 W88bnInsIer Ave.. Ste. 
230, Westminster, CA 92683, Tel: 714-8114-3082, 80()-422-
CORE, FAX: 714-895-4502; EmpL: 8 

CORLUND ELECTRONICS CORP. 2330 Teller RcL. 
Newbury Park, CA 91320, Tel: 805-499-8877, FAX: 80s-
499-4072; EinpI.: SO; 518. Mgr" Wayne SmIth 

CORMAN TECHNOLOGIES INC, 75 BaIhurat Dr, 
Waterloo, Ontario, Canada N2V 1 N2. Tel: 519-884-4430, 
FAX: 519-884-0204; 518. Mgr" Bin L.ochead; DIst. Mgr" Bill 
L.ochesd 

I!IIII!I COR N E;LL 
.... DUBILIER 

FAX: 508-996-3830 
COANELL-DUBIUER ELCTRN5. (INTI.. SLS., 

DlSTBN. WAREHOUSE~ 1805 E Rodney French 
Blvd., New Bedford, MA. 02744, MA 02741,TeI: 508-89B-
8581, TB.EX: 929 419; ErnpL: 5000; SIs. Mgr" Anthony M. 
CevuIo, VP Sis. .•..••..... ;..... ,,·,052-,0113; 801431 

Local Sales Offices & Reps 
CA San Diego, CK Assocs. ............... 619-279-0420 
CA Valencia, C & N Assocs. .............. 805-254-51144 
CO Uttlelon, Megatronix ............... ;.. 303-730-6262 
CT Branford, Coakley, Boyd & Abbett •.•.. 203-481-2218 
FL St Petersburg, QXIInc. ............... 813-894-4556 
KS Overland Park, Eleclri-Rep .. .. .. .. .. .. 913-649-2168 
MD GaItheIsburg, Naudaln Assoc. Southern, Inc. 

.:. .................... .. .............. 301-256-5040 
MI Madison HeIghts, Pine Sales, Inc. ..... 313-569-0350 
MN Eden PraIre, PWC hlCOl'pOlated ....... 612-934-1409 
MO St louis, EJectra-Rep ................. 314-883-4421 
NJ leonie, Peter E SchniItt Co., Inc. .. .... 201-844-2808 
NC Raleigh, PrIme Comps., Inc. ........... 919-85()-9BBB 
OH RIchIieId, The Lyons Corp. ............ 21 B-659-iI224 
OR Portland, .Nor\hwes\ Mktg. Assoc. ••••• 503-820-0441 
SC Easly, RA SIs. ........................ , 803-859-1859 
TN Chatmnooga, IncI. Mk1g. & Sis., Inc. ... 815-894-2219 
TX Richardson, Comp. Pa1nera, Inc. .',.... 214-844-1288 
UT San lake CIIy, Charles FIelds & Assocs. 

....................................... ' 801-53HI177 
WI Waukesha, Eagle Tech. SIs. .......... 414-89s-0s33 
PR San Juan, P.R., ETA Inc. ............. 809-79&-1300 
,Can Mlssi_' oga, Onl, Source EIcIms. ••.• 418-676-0830 

Local DisIIibuIors 
I'IZ PhoenIx, ArIzona Comps. •. ,.......... 802-289-5855 
CA Compton, Harper Sid ................. 213-979-50lI0 
CA Los Angeles, BelIIiIds. ................ 213-828-6778 
CA Milpitas, CaIIomIa Capacitor •..•. . • . • • 408-282-8000 
CA Sunnyvale, CBpsco SIs. ............... 408-734-3020 
,CA Tustin, Projections Urillrrilad.......... 714-544-2700 
CO Aurora, Capstone EIcIms. •.••.•• . . • • . • 303-375-1300 
CO Denver, Integrated EIcIms. Corp. .•...• 303-292-5537 
FL Boca Raton, NRC EIcIms. ........ o'... 407-241-8800 
IL Chicago, Newark EIcbns. ............. 312-784-5100 
L Chicago, Waidom EIcbns. ............. 312-585-1212 
L Palatine, OHM EIcbns. ................ 708-359-5500 
MA Newton, The Greene-Shaw Co. •..• ,.. 617-889-8900 
MN St Pau~ Shelley/Ragon .............. 812-642-2828 
.NY CennlIsIp, SemI Cap EIctrn$. ....... 516-582-4400 

648 North American officesonly~ For worldwide reps & distributors, see VQI. W. EEM 1991 



Manufacturers and Sales Offices Directory CRAMER 
NY Hauppauge, JACO EIcIrns. ............ 516-273-5500 
NY Mamaroneck, New Yorker Elctms. .... 914-698-7600 
NY Port Chesler, Zeus Camps ............ 914-937-7400 
NY Rome, Rome Elctrns. ................. 315-337-5400 
OH Cleveland, Pioneer-51snderd .......... 216-587-3600 
PA No. Versailles, CMD Elctms. .......... 412-678-6020 
TX Dallas, Hallmark Elctms. .............. 214-553-4300 
TX Fort Worth, TT~ Inc. ............ "...... 817-740-9000 
TX Houston, SterHng Elctms. ............. 713-627-9600 
WI Milwaukee, Marsh Elctrns. ............ 414-475-6000 

CORNELL-OUBILIER ELCTRNS. (CORPORATE 
HEADQUARTERS), 1700 Route 23 North, Wayne, NJ 
07470. Tel: 201-894-8600; Empl.: 1000; SIs. Mgr: A 
Cavuta ................................... A o l052-1053 

Local Sales Offices & Reps 
CA San Diego, C & N Assocs. ............ 619-279-0420 
CA Valencia, C & N Assocs. .............. 805-254-5844 
CO Littleton, Magatronix .................. 303-730-6262 
CT Branford, Coakley, Boyd & Abbett ..... 203-481-2218 
FL Sl Pe1ersburg, OXI, Inc. .. .. .. .. .. .. ... 813-894-4556 
KS Overland Park, Electri-Rep. ...•....... 913-649-2168 
MD Gaithersburg, Naudain Assoc. Southern, Inc. 

....................................... 301-258-5040 
MI Madison Hgts.. Pine SIs., Inc. .......... 313-589-0350 
MN Eden Prairie, PWC Inc. ................ 612-934-1409 
MO Sl Louis, Electri-Rep ................. 314-993-4421 
NJ Leonia, Peter E Schmitt Co., Inc. ...... 201-944-2806 
NC Raleigh, Prime Comps. Inc. ...•....... 919-85(}-9866 
OH Richfield, The Lyons Corp. ............ 216-659-9224 
OR Portland, Northwest Mktg. Assocs. .... 503-620-0441 
SC Easly, RASIs. ........................ 803-859-1859 
TN Chattanooga, Indl. Mktg. & SIs., Inc. ... 615-694-2219 
TX Richardson, Comps. Partners, Inc. . . . . . 214-644-1268 
Lir San Lake City, Charles Fields & Assocs. 

....................................... 801-531-61n 
WI Waukesha, Eagle Tech. SIs. .......... 414-896-0633 
PR San Juan, ET.S. Inc. .................. 809-798-1300 
Can Mississauga, Ont, Source Elctms. .... 416-676-0830 

Local Distributors 
AZ Phoenix, Arizona Comp. Co. ....•..... 602-269-5655 
CA Compton, Harper Sid ................. 213-979-5090 
CA Los Angeles, Ballinds. .... .. .. .. .. .. .. 213-826-6n8 
CA Milpitas, CalHom.ia Capacitor. • . . . . . . .. 408-262-6000 
CA Sunnyvale, Capsco Sis. ......•..•..... 406-734-3020 
CA Tustin, Projection UnHmHed .....•..... 714-544-2700 
CO Aurora, Capstone Elctrns. ............. 303-375-1300 
CO Denver, Integratad Elctms. Corp. •..... 303-292-5537 
FL Boca Ralon, NRC Elctrns. ............ 407-241-8600 
IL Chicago, NewarkElctrns. ............. 312-784-5100 
IL Chicago, Waidom Elctms. ............. 312-585-1212 
IL Palatine, OHM EIc1rns. ....• '. . . . . • . . . .. 708-359-5500 
MA Newton, Greene-Shaw, Co. ........... 617-989-8900 
MN Sl Paul, Shelley-Ragon.. . . . .•. .•.. . .. 612-642-2828 
NY Cantrallsllp, Semicap Elctrns. Corp. . .. 516-582-4400 
NY Hauppauge, Jaco Elctrns, Inc. ........ 516-273-5500 
NY Mamaroneck, New Yorker Elctrns. .... 914-696-7600 
NY Port Chester, Zeus Comps. ........... 914-937-7400 
NY . Rome, Rome EIc1rns. ................. 315-337-5400 
OH Cleveland, Pioneer-Standard.......... 216-587-3600 
PA N. Versailles, CMD EIcIrns. ..•. . . . . . • .. 412-676-6020 
TX DsIIas, Hallmark Electronics .......... 214-553-4300 
TX Fl Worth, TTl, Inc. .................... 817-74(}-9000 
TX Houston, Sterling Elctrns. .............. 713-627-9800 
WI Milwaukee, Marsh Elctms. ..•..•...... 414-475-6000 

CORNELL MANUFACTURING, An Elgin Co,' 25 
Ramland Road, Orangeburg, NY 10962, Tel: 914-365-
0400, FAX: 914-359-6809; Empl.: 50; Sis. Mgr: Lou 
Schnur; DIst. Mgr: Lou Schnur ' 

CORNING GLASS WORKS, Materials Business, Main 
Plant, MP 21-3, Corning, NY 14831, Tel: 607-974-7149, 
TELEX: 932498, FAX: 607-974-7618; SIs. Mgr: Paul Marx; 
DIst. Mgr: Dennis Naylor 

Local Distributors 
CA Los Angeles, Lead Plasllcs Corp. ..... 213-746-5984 
CA Santa Clara, San Jose Delta Assocs., Inc. 

....................................... 406-727-1448 
IL Addison, Circle Fabrication, Inc. ....... 708-543-4440 
NJ Palisades PIt, Morgan Matroc Inc. .... 201-947-8313 
NJ Washington, Aocuratus Ceramic Corp. 

OH Cincinnati, Astro Met Assocs., Inc ...•.. 
TX Houston, EGG Corp. ................ .. 
WI Hubertus, Tech. Prods., Inc. ......... .. 
Can Ontario, Johns Scient~ic ............ .. 

201-689-0880 
513-772-1242 
713-447-8611 
414-628-2768 
416-699-1731 

CORNING INCORPORATED, Opto-EI8ctronics 
,Group, MP-A().Q3, Coming, NY 14831, Tel: 607-974-
7914, FAX: 607-974-4914; Empl: 26,000 

CORTEe, INC., 15672 Chemical La., Huntington Bch., CA 
92649, Tel: 714-897-2529, FAX: 714-897-2170; Empl.: 35 

COATRON DN., See ITW Cortron,llIif!Ols Tool Works 

CORTRON INC., 1 Aegean Dr., Methuen, MA 01844, Tel: 
508-975-5445, FAX: 508-975-0357; Empl: 75; Sis. Mgr: 
PhiHp P. Bodoni ................................ a o l803 

CORVUS MICROWAVE INC, 6075 E. Molloy Rd, 
Syracuse, NY 13211-2100, Tel: 315-437-4400, FAX: 315-
437-8095; FSC No.: 26058; Empl: 35; Sis. Mgr: Diane L 
ConkHn . 

COSMO CORPORATION, 3239 W. 14th SI., Cleveland, 
OH 441-09, Tel: 216-861-5594, FAX: 216-861-0416; Empl.: 
350; SIs. Mgr: B. Gordon 

COTO WABASH 
A Kearney-National Company 

FAX: 401-942-0920 
COTO WABASH, Kearney National Corporation, 

55 Dul'or)t Drive, Providence, RI 02907, Tel: 401-943-
2686; Empl: 300; SIs. Mgr :·John E Beigel, Dir. Mktg. & SIs.; 
Dis!. Mgr: David MacRae, Natl. SIs. Mgr. 

Local Sales CHices & Reps 
AL Owens Cross Rds., cmrCross Assocs. 

AZ Phoenix, Spectrum Mktg. Assocs., Inc. 

CA Newport Beh., Forbes Pacific Inc. . ... . 
CA Saratoga, Testco Inc. ................ . 
CO Denver, Spectrum SIs. .............. .. 
DE Hunt Valley, Eagle SIs. Corp. ......... . 
DC Hunt Valley, Eagle Sis. Corp. ......... . 
FL Orlando, Standard Mktg. .. .......... .. 
FL Sunrise, Standard Mktg. ............ ' .. 
FL Tampa, Standard Mktg. .............. . 
IL Arlington Hgts., MJ. Petersen & Assocs. 

a o l441-1445 

205-883-5991 

602-890-9000 
714-722-6174 
406-253-1900 
303-480-9991 
301-666-3930 
301-666-3930 
407-856-4140 
305-749-5557 
813-933-5833 

..............................•........ 708-577-8200 
IN Fl Wayne, MIS SIs. & Assocs. ....... . 
IN Greenwood, MIS SIs. & Assocs. ..... . 
IA Cadar Rapids, Midwest Tech. Sis. Inc. 

KS Goddard, Midwest Tech. Sis. Inc. ..... . 
KS Lenexa, Midwest Tech. SIs. Inc ....... . 
MD Hunt Valley, Eagle SIs. Corp .......... . 
MA Andover, Crawford Assocs. . ......... . 
MN Roseville, TLC ...................... .. 
MO Earth City, MIdwest Tech. SIs. Inc. . .. . 
NY Clifton Pk, Net Sis. .................. . 
NY Cortland, Net SIs. .................... . 
NY Great Neck, MOS Mktg. Assocs. . .... . 
NY Victor, Net Sis. ...................... .. 
NC Chartotte, Godwin Assocs. .......... .. 
NC Raleigh, Godwin & AssOc. .. ........ .. 
OR Oregon City, Halbar Pac~ic .......... . 
PA Trevose, Omega Elctm. Sis ........... . 
MA Swansea, Wm Poisson & Assocs. ... . 
TX Plano, Richmar Elctrns. . ............ .. 
TX Round RocI<, Richmar Elctrns. ... : ... . 
UT Ogden, Spectrum Mktg. Assocs. Inc. .. 
WA Radmond, Halbar Pacific ............ . 
Can Pointe Claire, Que.. A A. Gray Assocs. 

Local Distributors 

219-436-3023 
317-881-0110 

319-393-5115 
316-794-8565 
913-886-5100 
301-666-3930 
506-47(}-2122 
612-483-2226 
314-296-8787 
516-371-6864. 
607-756-6592 
516-487-3966 
716-924-1844 
704-549-8500 
919-876-8000 
503-656-3714 
215-244-4000 
506-677-3655 
214-424-8388 
. 512-255-2551 
801-972-8552 
206-882-0990 

514-694-6378 

CA San Diego, Pyramid Elect Supp.lnc. .. 619-271-5404 
CA Santa Clara, Pyramid Elect Supp. Inc. 

....................................... 406-727-9810 
CA Santa Monica, Mester Distrs. .. . . . . . . . • 213-452-1229 
CA Saratoga, Testco Inc. ................. 408-253-1900 
CA Sunnyvale, Spirox .........•.......... 408-739-3334 
CA Torrance, Pyramid EI8ct. Supp. Inc. ... 714-773-0781 
CO Denver, Spectrum Distrbn ............. 303-48(}-9991 
FL W. Melbourne, Astra Mktg. ............ 407-727-8817 
IL Bedsvill&, Voyager Elect Corp. . . . . . . . . .706-86(}-13oo 
IL Elk Grove Village, Nu-Way Elect Dis!., Inc. 

....................................... 706-437-7120 
MA Andover, Aved Elect Inc. ............. 506-688-3800 
MA SandWich, J.V. Elctms. ..............•. 508-833-0700 
MN Fridley, Voyager Elect Corp. .......... 612-571-7766 
NJ Oakland, Relay SpeclaHIes ............ 201-337-1000 
NY Buffalo, Summit Dist ................. 716-887-2800 
NY Rochester, Masliile Elect, Inc. ......•. 716-546-5373 

UT Ogden. Spectrum Mktg. Assocs., Inc. .. 801-972-8552 
WA Redmond, Pyramid Elect Supp., Inc. .. 206-883-7200 

COTRONICS, 3379 Shore Pkwy, Brooklyn, NY 11235, Tel: 
718-646-7996, FAX: 716-646-3028; Empl.: 15; Sis. Mgr: 
Alan Marks 

COUTANT LAMBDA LTD., Kingsley Ave., Ilfracombe, 
Devon, England EX34 BES, Tel: (0271) 863781, TELEX: 
48310, FAX: (0271 )84894; Empl: 330; Sis. Mgr: Nigel 
Davies; Disl. Mgr: Nigel Davies 

COVER CRAFT CORP, See Amherst International 
Corp., Cover Craft Div. 

COVID, INC., 2400 W. 10th Place, Tempe, AZ 85281, Tel: 
602-966-2221, FAX: 602-966-6728; Empl: 40; Sis. Mgr: 
Suzanne Jones 

COVOx, INC, 675 Conger SI., Eugena, OR 97402, Tel: 503-
342-1271, FAX: 503-342-1283; Empl.: 25; SIs. Mgr: Larry 
Quateman 

CPS, INC, 47341 Bayside ParkWay, Frernon~ CA 94536-
6517, Tel: 415-657-6363, FAX: 415-657-7220; FSC No.: 
31640; Empl.: 30; SIs. Mgr: Clifford Gaw 

CP TECHNOLOGY, INC., 21143 Christensen Drive, 
Cupertino, CA 95014, Tel: 408-996-8069, FAX: 408-986-
8278; Empl.: 6 

CRAFT DATA, INC, 27022 Cordero Lane, Mission Viejo, 
CA 92691, Tel; 714-582-8284, FAX: 714-246-2390; Empl: 
4 

CRAIG SYSTEMS CORP, Eastern Technologies, 
Ltd., 10 Industrial Way, Amesbury, MA 01913-4848, Tel: 
506-386-5662, TWX: 71(}-347-059O, FAX: 506-388-0845; 
FSC No.: 81902; Empl: 150; SIs. Mgr: Roger Chouinard 

S.Cramer 
FAX: 414-377-4028 

CRAMER COIL & TRANSFORMER CO., INC., 401 
Progress Dr, Saukville, WI 53080, Tel: 414-284-9425, 414-
3n-7040; Empl: 110; SIs. Mgr: Nicholas Hayes , 
........................................... A0 2191-2193 

Local Sales CHices & Reps 
CA San Dimas, Dilectron ................. 714-394-1356 
CA Santa Clara, Fischer Assocs. ......... 408-733-7350 
CO Monument, Sunbird Inds. ............. 303-481-2900 
CT Bethany, The Reps. Corp. . . . . . . . . . . . .. 203-393-0024 
L Palatine, Somers-Slanton ............. 312-994-11OS 
IN' Frankfort, c-s EIctrn. SIs. ............. 317-659-1874 
KS Overland Park, Q 0 C Inds. ........... 913-341-2214 
MA Wellesley, The Reps. Corp. ........... 617-237-6476 
MI Jackson,Norwood-Scroggs ........... 517-750-t170 
MN Eden Prairie, Hanna Und ...••........ 612-942-8554 
NY Fulton, Carl Truax, Inc. ................ 315-592-7184 
NC Kernersville, Wallace Elctrns. SIs. ..... 919-996-2742 
TX Richardson, Barry Sis., InC. ............ 214-234-0255 

CRAMER CO, 139 Mill Rock Road East, Old Saybrook, CT 
08475, Tel: 800-247-6784, FAX: 203-386-9831; Empl: 
210; SIs. Mgr: Joe Lenzo; DIst. Mgr: E. Latourette 

COTO 
CORPORATION 

The 6> Largest 
Relay' •• 

Distributor 
in the World . 

Over 
8.000.000 
Relays & 
SWitches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

OK Tulsa,AHaiiCo. .................... ". 918-252-5781 1, ................ l1li6 ..... l1li ............... .. 
CA Saratoga, Testco,lnc. ................. 408-253-1900 II 
PA Philadelphia, SHAP Elect Co. ......... 215-969-3300 
TX Fl Worth, Allied Elec. ................. 817-595-3500 
TX Auatin, AHair Co. ...................... 512-837-4970 
TX Houston, AHair Co. .. .. .. .. .. .. .. .. .... 713-462-3029 

(213) 452·1229 (415) 835·1500 
1301 Olympic aIVd., • 10266th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

TX Richardson,AHairCo .................. 214-231-5166 1 .. -----------------.... 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 649 



CRANE 
CRANE ELECTRONICS, INC, 4700 Smith Ad, CIOO;nnati, 

OH 45212, Tel: 8OCH!76-7644, F~: 513-631-5700; FSC 
No.: 0AKZ5; EfI1lI.: 25 

CREARE INc. Elna Ad., p.o. Box 71, Hanover, NH 03755, 
Tel: ~ FAX: 603-643-4657; FSC No.: 8A287; 
Eft1lI.: 100 

CREATIVE AUTOMATION CO, 11641 Pendleton St, 
Sun Valley, CA 91352, Tel: 816-767-6220, FAX: 816-787-
0123; EmpI.: 25; SIs. MgT: John Lee, Jr. 

CREATIVE MICRO SYSTEMS, 3822 Cerritos Ave., Los 
AlamItos, CA 90720, Tel: 213-493-2484, FAX: 213-493-
3553; EmpI.: 15; SIs. MgT: Margaret E. Prossen 

CRESTRONICS DIV APPLIED ELECTRO 
TECHNLG., See sTK:restroniCS Div. 

CRISSMAN MANUFACTURING CO, 11004 Bakley St, 
Huntley, IL 60142, Tel: 7Q8.669-3995, FAX: 708-699-5168 

CRITERION INSTRS., L TO., 30 Progress Ave., 
Scarborough, ant, CAN M1P4W8, Tel: 416-299-6866, 
FAX: 416-299-8396; EmpI.: 16 •••.• 001236-1239,1884 

l..Dcal SaIe8 OffIces & Reps 
IL Chicago, Rock SIs. Inc. ............... 706-351-9903 
MI Troy, Salullo Assocs.lnc. ............. 313-585-4811 
NC Selma, Shailtronlx Corp. .............. 919-96&-6346 
OH Cleveland, Abitec, Inc. ................ 216-531-9122 
PA Abitec, Inc............................. 216-531-9122 
TJ( lewisville, E.P.R. ...................... 214-436-4772 
can Celgary, AI. Landel Controls ••.....•.. 403-250-3553 
can Montreel, Que., Prejean Inst .......... 514-273-6331 
can Richmond, ac., John McMillan ....... 604-273-1747 
can Saskatchewan, Landel Controls. • . . . .. 403-250-3553 

CFtL: 
FAX: 515-573-1342 

CRL COMPONENTS, INC., Roxboro Group, 
Highway 20 West, Fort Dodge, IA 50501, Tel: 515-573-
1300; FSC No.: 71590; EmpL: 500; DIst. MgT: Jim Wood 
.. .. ... • ....... . ...... .... ....... A·2031; .·1II1II·1872 

FROM STOCK 

CRYCOM 
SOLID STATE 

POWER RELAYS 
110 MODULES 

ManufacturerS· and Sales Offices Directory 
Local SaIe8 Offices & Reps 

AL Hun1svi1le, SCIut"- Tech. Grp. ••..•. 205-534-2376 
AZ Tucson, Clemick & Assocs. ........... 602-749-4003 
CA santa Fit SprIngs, Bell Inds. ........... 213-82&-3975 
CA Gardena, CAL Switch ................. 213-770-2330· 
CA Pleasanton, Moullhrcip Sis., Inc. .....•. 415-483-0450 
CA Sun Valley, Richey Western EIctms. •. 714-895-0060 
CA Valencia, C & N Assocs., Inc. ••.••..•• 805-254-5644 
CO Englewood, Quorum 3 ................ 303-799-8100 
CT Branford, Coakley, Boyd 8. Abbe1t ..... 203-481-2218 
FL Ft Lauderdale, Panamtech •...•.•.••• 305-587-3789 
FL Oviedo, Panamtech ................... 407-679-5506 
GA Lawrenceville, SCIut"- Tech. Grp. •. 404-979-2055 
IL Chicago, Newark EIctms. ............. 312-784-5100 
IL Chicago, Waldom Elclms. ............. 312-585-1212 
IL. Roiling Meadows, Surner, Inc. .. ....... 706-991-8500 
IN Indianapolis, Leslie M. Devoe Co. ..... 317-642-3245 
IA Cedar Rapids, Lorenz Sis., Inc. ........ 319-377-4666 
KS Merriam, Lorenz SIs., Inc. ............. 913-364-6556 
KS WIChita, Lorenz Sis. .. ,................ 316-721-0500 
MA Framingham, Coakley, Boyd, & Abbett, Inc. 

.. .. . . . .. .. .. .. .. .. . .. .. . . . .. .. .. . .. .. • 508-82Q-06OO 
MA Hingham, Sager ElctrI. Supp. •.•.••..•. 617-749-6700 
MI Grand Havan, Hilltronics, Inc.. ......... 616-647-1010 
MI Royal Oak, Hilltronics, Inc. .••.•..•..•. 313-435-0920 
MN Minneapolis, EI~ CorT1l Sis., Inc.· ... 612-933-2594 
MS Merk:ian, Southeast Tech. Grp. ....... 601-485-7055 
MO St Louis, Lorenz Sis., Inc. ............. 314-997-4558 
NE Lincoln, Lorenz Sis., Inc. .............. 402-475-4660 
NJ Englewood Cliffs, Ed Glass Assocs. ... 201-592-0200 
NY E. Rochester, Empire Tech. Assocs.,Inc. 

NY Lynbrook, Peerless Radio ............ . 
NY Skanealllles, Empire Tech. Assoc. ... . 
NC Charlotte, RG SIs. Co., Inc. .......... .. 
OH Cleveland, Arthur H. Baler Co. ....... . 
OH Ceyton, Arthur H. Baler Co. .......... . 
OH Ceyton, Stotts Friedman Co. ..•....... 
OH West Chester, Arlhur H. Baler .•....... 
OH Worthingtol\ Arlhur H. Baler Co. ..... . 
OK Tulsa, OJ Sis. & Assocs. ............ .. 
OR Beaverton, Eclipse Mktg. Grp. •........ 
PA Narberth, Bresson Assocs. .......... .. 
PA Philadelphie, PEl/Genesis .......... .. 
PA Pittsburgh, Arthur H. Baler .......... .. 
TJ( Austil\ D.J. Sis & Asaocs. ............ . 
TJ( oallas, OJ Sis. & Assocs. ........... .. 
TJ( Dallas, Hall-Mark EIctms. ........... .. 
UT Salt Lake CIIy, Quorum 3 ............ . 
WA Redmond, Eclipse Mktg. Grp. ....... .. 
WA Spokane, Eclipse Mktg. Grp. ........ .. 
WI Brookfield, Sumer, Inc. .............. .. 
can PIckering, Ont, McHugh EIctms. ..... . 
can Vancower, B.c., Arwin Tech. Sis. .... . 

716-361-8500 
516-593-2121 
315-685-5703 
704-53HI096 
216-461-6161 
513-276-4128 
513-296-5555 
513-779-2395 
614-764-1144 
916-683-6155 
506-642-1661 
215-664-6460 
215-673-0400 
412-367-7799 
512-256-3002 
214-783-6876 
214-343-5000 
601-943-9227 
206-685-6991 
509-922-3972 
414-784-6641 
416-831-4773 
604-980-4557 

CR MAGNEnCS, IN~ (FORMERLY CURRENT 
RING CO., INC.t 304 AxminSler Dr. Fenton, MO 83026, 
Tel: 314-343-8518, FAX: 314-343-5119; EmpI.: 5 
•••..••.•.....•..•.........•.••..•......•..•..•.. A·2194 

I..DcaI Sales Offices & Reps 
MO Fenton, CR Magnetics, Inc. ........... 314-343-8516 

Local Dist1fbutors 
MO St Louis, ISL Corp. ..... 314-423-3141,8OQ-325-6653 

CROMPTON METERMASTER INC., 2507 W. Erie Dr. 
Tempe, AZ 85282, Tel: 602-431-0015, FAX: 602-431-
1836; SIs. Mgr: Steve Alexander 

CROMPTON MODUTEC, 920 Candia Ad, Manchester, 
NH 03103, Tel: 603-689-5121, BOQ-METERS-1, FAX: 603-
622-2890,603-641-2620; FSC No.: 53498; EmpI.: 450 

CROSS ELECTRONIcs. 100 Commonweafth Dr. 
Warrendale, PA 15086, Tel: 412-776-1591, FAX: 412-776-
1596; EmpI.: 35; SIs. Mgr: L R CraIg 

CROSSPOINT, Diy. of Info-Ute Corp., 422 ClIff St, 
Fairview, NJ 07022, Tel: 201-941-4455, FAX: 201-941-
4919; E""L: 13; SI8. Mgr: Joseph M. Cartelil .•• 801873 

Crouzet -
FAX: 214-250-3865 

CROUZET CORPORATION, 244S MIdway Road, 
Carrollton, TJ(75006-2503, Till: 214-250-1647, 1-8OQ-527-
5311; Eft1lI.: 30 ....... 801252-1253, 1446-1.448, 1675 

I..DcaJ Sales 0ffIceB & Reps 
AZ Scottsdale, FLEXTEC .. .. • .. .. . .. .. .. . 602-585-3353 
CA San Ramon, C. F. M. Sis. .............. 415-735-3601 

co Denver, Ralph R Pence ,; Assocs. •••• 303-778-0484 
FL ~ Munday Sis. Co. ............. 8.13-656-5606 
GA Atlanta, l.tIvine LectronIcs ..••........ 404-446-9328 
IN 1ndianapoHs, Emsco Sis. & Engrg. Co. 

.... ............. ... .......... ......... 317-251-7074 
IA Bettendoff, CUsIIlm Controls lid. .... , 319-355-4787 
MA Beverly, EIecIRH<IneIIcs ... , ........ " 509-921-1560 
MA Wellesley, Electro KInaIIcs ............. 617-235-9415 
MN Albertville, J & B Asaocs. ............. 612-497-4680 
MS Jackson, Doby Assocs. ............... 601-981-1138 
MO St louis, Control Tech. Sis. I~ Inc. ..•• 314-469-6004 
NY Fairport, Tac SIs. ..................... 716-377-2250 
NY PlaInview, Motion Control Sis. ........ ; 516-756-5856 
OH Cincinnati, Bob Gilbert & Assocs. ...... 513-574-1932 
PA Horsham, Jacobsen & Assocs. .••••••• 215-674-2937 
TJ( Dallas, Blackbum & Assoc. ........... 214-750-6464 
UT Salt Lake City, Advanced Control Equip. 

. .. ...... ........... ................ ... 801-485-0305 
WA Redmorid, s.EA, Inc. ................. 206-683-4999 
WA Vancouver, Sea Inc. .................. 206-573-5161 
can Downsview, ant, Tlenkay Inc. ,....... 416-685-9548 
Can Longueui~. Que., Decofer .............. 514-851-Q285 

Local DI8tribuIotB 
CA Los Angeles, Master Dialr. ............ 213-452-1229 
CA San Carlos, Wastam Camp. Sis. N. .. .. 415-584-1222 
CO Colorado Springs, Summit FastenenI & EIeC. Hdwe. 

.. .. .. .. .. . .. . • .. .... .. .. .. .. • .. • .. .. .. 303-593-7700 
FL Davie, MP. Assocs. ................... 305-370-1317 
FL Lakeland, A. A. EIec. .................. 813-685-1941 
GA Smyrna, WaIIIes EIec. .. .. .... .. . . .. .. . 404-433-8377 
IL Chicago, Excel EIec. .................. 312-421-7220 
IL Chicago, Me Master-Cerr ....... ~ .. .. . 312-134-9600 
IL WheeDng, Hawk EIctms. .............. 312-459-4030 
IN Ft Wayne, Bellinds. .................. 219-423-3422 
IN Intianapol'ls, Bellinds. ................ 317-634-8202 
IN Indianapolis, Control Cas. Supp. ...... 317-788,4559 
IN Indianapolis, Vonnegut IneII. ProdS. 

................................. 317-699-6800/8877 
IA Bettendorf, CUsIIlm Controls lid. ..... 319-335-4787· 
MA NorweI~ EIectro-Mechanlcal DIsIr. ..•. 617-826-9714 
MI Comstock Parte, Mar EIec. ............ 616-784-1121 
MI Grand Rapids, s-F EIecIronics .... .. .. 816-459-0216 
MI Royal Oak, George lnalr. Co. .......... 313-280-1111 
MI Saginaw, FIscher-flack ............... 517-752-4181 
MN St Pau~ Powermalion ................ 612-646-0781 
NE Omaha, UikeIand Engrg. . . ......... ... 402-734-2600 
NJ Edson, HoWlT1llll AppUed Control Prods. 

....................................... 201-797-3313 
NJ Fair Lawn, Relay SpecialtieS .......... 201-797-3313 
NC Asheville, EIacIric Supply Co. •.... ,... 704-255-8899 
NC Gastonia, J.M.T. EIcIm. Supp. ......... 704-687-4401 
NC WinstorkSalem, KItkman EIctms....... 919-722-9131 
OH CIncinatti, Hughee-Petenl. ............ 513-351-2000 
OH Cleveland, Reserva Motion Control Sys. 

.................... : .. .. .. .. . .. . .. .. .. 211-626-0290 
OH Columbus, Hughes-Peters. ........... 614-294-5351 
OH Dayton, DueUman EIcIms. ............ 513-461-5010 
OK Tulsa, Radio Inc. ...................... 916-587-9123 
PA Allentowl\ P. A. Peters. .......... ;.... 215-434-5237 
SC GreerwiUe, Holder EIec. Supp.......... 803-271-7111 
TJ( Ft Worth, Swleco. .................... 817-335-6521 
WA Kent. Motors & Controls Corp. ........ 206-872-8010 
WA Seattle, Eicher-Richards Co. .......... 206-523-7888 
WI Waukesha, PowermaIion .............. 414-542-2888 
CanSt Hubert, Que., Decofer.............. 514-876-2252 
can WlIIowdaIe, Ont, PS Comps. .......... 416-496-0214 

CROVEN CRYSTALS. 500 Beech St, Whitby, ON, Canada 
L1N 5S5, Tel: 416-668-3324, FAX: 416-668-5003; FSC 
No.: 00809; E""L: 250; SIs. Mgr: R McConnick 

CROZIER METROLOGY LAB. 529 N. WoRRel., Wheeling, 
IL 60090, Tel: 706-520-9085, FAX: 706-520-9150; Eft1lI.: 5; 
SIs. Mgr: Richard 0, Crozier 

Crlv.::JOM 
COMPANY 

FAX: 213~865-3318 
CRYDOM COMPANY, p.o. Box 3899. Lakewood, CA 

90711-3699, Tel: 213-685-3536, TWX: 910-250-5756; 
EmpL: 385; SIs. Mgr: James L Jenaan; DIst. Mgr: James 
L Jensen ........... :.... A·2088-2092; 801450-1455 

CRYOMAGNETICS, INC. 739 Emory Valley Ad, Oak 
RIdge, TN 37830, Tel: 615-482-9551, lELEX: 683 945, 
FAX: 615-483-1253; SIs. Mgr: D. MIchael Coffey 

CRYSTAL ENGINEERING CORP. 1119 Los Olivoe, Los 
Osos, CA 93402, Tel: ~2155, 8OQ-444-185O, FAX: 
805-526-3113; EmpL: 10; SIs. Mgr: Wayne HamarI; DIst. 
MgT: Wayne Hamari 

650 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
CRYSTALOID ELECTRONICS, 5282 Hudson Dr. 

Hudaon, ott 44236, Tel: 216-655-2429, FAX: 216-655-
2178; EmpL: 100 

Cse/TAIWAN KOBE BATTERY CO., LTD. 3201 
Alta ~ A. Worth, TX 78118, Tel: 817-732-2258, FAX: 
817-732-2019; SIs. Mgt: Gregg Hubbard ...... 1)01437 

Local SeIe8 OfficeB & Reps 
AL Hunl8lri1le, Electro Mach •...•.••..•... 205-88(H)S92 

CA ArcadIa, Van GoIt & As8ocs. •.....•..• 818-445-9728 
CA Los AIIoe, Frauman As8ocs. •••.•.•..• 415-941-<l88O 
Fl Deerlleld Bch., Sis. Engrg. Concepts .. ~1 
GA Norcross. Electro Mach .... . . . . . . . . . .. 404-447-8478 
L Palatine, Technlg. SIe., Inc. . . • . • . . . . . • • 708-991-8800 
IN GIangar, Wolff SIe., Inc. ............... 21~272-4388 
MA Seekonk, Rudolph MkIg. As8ocs. . • . . .• 508-399-6270 
MI Grand RapIds, Stilee & As8ocs. •.•.... 618-531-7759 
NY Franklin Sq., Cooper-Simon & Co., Inc. 

. . • . . . . . . • . . . . . .• . • . . . • . . . . . . . . . . . • . . . . 518-4Il9-0404 
NC RaleIgh, Electro Mach ................ 91~790-9300 
ott LIma, T.e. Co. . . . . • • . • . . . . . . . . . .. . . . . . . 41~228-8952 

PA KIng of Pnissla, F.-Iman-MaIta As8ocs. 
. . • . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . 215-337-9211 

TX Dallas, Exel Technlgs., Inc. .. .. ... •.... 214-23~935 
WA Redmond, Halber PNW, Inc. ........•. 206-882-0990 
WI Milwaukee, Tachnlg. SIe., Inc. ......... 414-964-5015 

Local DIsIrlbutors 
CA Sen Diego, Tauber EIcIms. •.......... 81~274-7242 
Fl TM1J8, MIcro PrecIsIon .. .. .. .. . ...... 813-854-2061 
GA Doraville, Lighting Plastic Suppliers ... 404-448-9373 
GA Smyrna, ERC P8I1s, Inc. .............. 404-352-1628 
TX Dallas, Sabayrae Power ...•.••.....•. 214-837-5052 

CSD INDUSTRIES, INC. elba C Enterprises, 31()'110 
ViaVereCruz,San Marcos, CA 92089, Te~ 61~744-6182, 
800-334-3815, 800-423-3345, TELEX: 6502969639MC1, 
FAX: 81 ~744-1659; EmpL: 37; SIs. Mgt; Steve Rosoff, VP 
Sis.; DIBt. Mgt; Steve Yamasaki 

c-s ELECTRONIC SALES, INC. 259 E. Walnut St, 
Frankfort, IN 46041, Tel: 317-65~1874, FAX: 317~ 
4185; EmpI.: 4 

CII Capacitors 

FAX: 619-743-5094 
CSI CAPACITORS, CSI Technologies, 810 

Rancheros Dr. San Marcos, CA 92069, Tel: 61~747-4OOO, 
TELEX: 697832; FSO No.: 10028; EmpL: 50 .... A·l0SS 

Local Sates Offices & Reps 
AZ Paradse Valley, AsIrocom Mktg. •..... 602-991-6646 
CA Sen Jose, Comtech Mktg. .. . . . . • . . . . . . 408-2~3330 
Fl Orlando, SAM Rep., Inc. .. . . . . . . . . . . . . . 407-869-9565 
IL Chicago, Esco As8ocs. ............... 312-298-5310 
KY Louisville, K. W. EIctm. SIs. . .•..•.••• .. 614-888-0483 
MO Middletown, ST IWooiard ............. 301-371-4500 
MA Canton, New England EIctm Sis. ..... 617-828-4835 
NM Albuquerque, Cleveland Entprs. •...... 505-285-7893 
NY cazenovia, S. T. Woolard ...•......... 315-655-8145 
ott Dayton, K. W. EIctm. Sis. ... .•..... . . .. 513-89().2150 
OR T1gard, Components West ............ 503-694-1671 
PA Allison PI(.; KW EIctm Sis. ..•......... 412-487-4300 
SO Pickens, S. T. Woolard.. . . . . . • . . • . . . . . . 803-878-3830 
VA Lynchburg, ST/Woolard .............. 804-528-5421 
WA Redmond, Components West .... . . . . . 208-885-5880 
Can Richmond, BO, Macom Agencies ..... 804-271-2661 

CSTS, 4015 E. Leaverton Ct., Anaheirn, CA 82807-1610, Tel: 
714-632-1300, FAX: 714-832-1937; EmpL: 14 

C-TEl< INC. 4 RallroadAve., Wakefield, MA 01880, Tel: 617-
248-1720, FAX: 617-248-2905; EmpL: 15; SIs. Mgt; John 
Vanaman; DIBt. Mgt; John Vanaman 

CTI ELECTRONIcs, 200 Benton Street, Stratford, CT 
08497, Tel: 203-388-9779, 1WX: 71 ().465-6349, FAX: 203-
378-4986; EmpL: 19 .............••...........•. 1)01085 

Local SeIe8 Offices & Reps 
CA san Jose, MotIon Sya, Inc. . • . . . . . . . . .. 408-248-0841 
CA Signal HI~ Leo Miller Co. ............. 213-498-6083 
CT StraIford, CTl EIcIms. ................. 203-388-9779 
Fl New Port Richey, Spinney As8ocs. . . .. 813-848-0333 
GA Martella, Minerva Automatton, Inc. .... 404-565-4528 
MN Bumsville, TECHREP ......•.......... 612-891-4841 
NH Manchester, Nort'-I Comps. ....... 803-267-7702 
NY New Hartford, PDQ As8ocs. ••••• .•..•• 315-793-3666 
NY Northport,RP. Luce & Co., Inc. ...•..•• 518-754-5084 
ott Columbus, McFadden Sis. .......•..•• 614-761-3177 

VA MechanicsviJIe, RB. MaraJand Assoc., Inc. 
.......•....•..........•.....•..•...... 804-748-5770 

CTS® 
FAX: 219-294-5718 

CTS CORPORA nON, 905 West Blvd. North, Elkhart, IN 
48514, T~21~293-7511;EmpI.:5500; DIst.Mgt:George 
G_ ...... A.I328-1351, 1BB4-1BBS; a.I878-1677; 

1)01030 

Local SeIe8 Offices & Reps 
AL Huntsvnle, RO. WhItesell & Associates 

.................... 205-683-511o,FAX:205-682-9626 
~ Phoenix, Corr.,ass Mktg. & SIe., Inc. .... 602-998-0635, 

FAX:802-998-0586 
~ Tucson, Compass Mktg. & Sis., Inc. ..•. 602-293-1220, 

FAX:602-283-5115 
CA Auburn, Ewing-Foley, Inc. .............. 918-885-6591, 

FAX:918-8115-6594 
CA Calabasas, Centaur Corp. .............. 818-704-1655, 

FAX:818-704-7479 
CA Irvine, Centaur Corp. ................... 714-261-2123, 

FAX:714-281-2905 
CA Los AIIoe, Ewing-Foley, Inc. ............ 415-941-4525, 

FAX:415-941-51OB 
CA San Diego, Centaur Corp. .............. 619-278-4850, 

FAX:81~278-0849 
CO Denver, ELCOM, Inc. ................... 303-337-2300, 

FAX:303-74Q-0482 
CT Brookfield, CTS Corp. .................. 203-74().9755, 

FAX:203-74().9747 
CT Yalesville, CompAep As8ocs.Inc. ...... 203-28~1145, 

FAX:203-~2819 

Fl Boca Raton, RO. Whitesell & As8ocs. 
.....•.•............ 407-393-6193,FAX:407-393-6072 

Fl Longwood, RO. Whitesell & Assocs. 
'" ................. 407-682-6662,FAX:407-682-7038 

Fl Palm Harbor, RO. Whitesell & As8ocs. 
.................... 813-787-0898,FAX:813-787-0B87 

GA Norcross, RO. Whitesell & Associates 
.................... 404-449-9190,FAX:~9197 

IL Northbrook, Dolin Sis. Co., Inc. ......... 708-498-6770, 
FAX:708-49B-4885 

IN Huntington, EIctm Reps., Inc. .......... 21~58-3513, 
FAX:21 ~358-0337 

IN Incianapolis, EIctm Rape., Inc. ......... 317-894-1414, 
FAX:317-894-1216 

IN Kokomo, RO. Whitesell & As8ocs. ..•• 317-457-9127 
IA Cedar Rapids, SeItec Sis. Corp. ........ 31~ 7880, 

FAX:31~364-7906 
KS Olathe, Advanced Tach. SIe., Inc. ....... 913-782-8702, 

FAX:913-782-8641 
MO Lutherville, DGR, Inc. .................. 301-583-1360, 

FAX:301-825-5579 
MA Westwood, CompRep Assocs., Inc. 

.................... 617-3~:FAX:817-32!H1395 
MI Farmington Hills, J. L Montgorn8ry Assocs., Inc. 

.................... 313-4B9-00B9,FAX:31~169 
MN Minneapolis, Robert W. Marshall Co., Inc. 

.................... 612-9~7,FAX:612~7 
MN Minneapolis, S & R Camp. SIe., Inc. .... 612-559-3090, 

FAX:612-559'3153 
MO BrIdgeton, Advanced Tach. SIe., Inc. .... 314-291-5033, 

FAX:314-291-7958 
NM Albuquerque, Compass Mktg. & SIe., Inc. 

. .. . . . . . . . . . . .. .. . .. 505-344-999O,FAX:505-345-4848 
NY E. Syracuse, Nycom, Inc. •.............. 315-437-8343, 

FAX:315-437-1208 
NY Rockville Centre, s-J Assocs., Inc ...... 518-538-4242, 

FAX:518-536-9638 
NC Raleigh, Zucker Assocs., Inc. ..•..•..•.. 91 ~782-843;3. 

FAX:91~782-B476 
OH Columbus, Baehr, Greenleaf & Assocs., Inc. 

...•...........•...• 614-847-0220,FAX:614-847-0233 
ott Dayton, Baehr, Greenleaf & Assocs., Inc. 

..•..••........•.... 513-43~724,FAX:513-439-0387 
OH Westlake, Baehr, Greenleaf & Assocs., Inc. 

.................... 218-B92-177O,FAX:218-B62-1771 
OR T1gard, Vantage Corp. ................. 503-620-3280, 

FAX:503-684-0676 
PA Trevose, P SA Inc. .................... 215-245-0513, 

FAX:215-245-4817 
PA Warrendale, Baehr, Greenleaf & As8ocs. 

.................... 412-834-3088,FAX:412-934-3990 
TN Knoxville, RO. Whitesell & Associates 

..•.....•.........•. 615-694-9478,FAX:615-691-9693 
TX Austin, Southern States Mktg., Inc. ..... 512-835-5822, 

FAX:512-835-1404 
TX Houston, SouIhem States Mktg., Inc. 

.............•...... 713-7.2428:FAX:713-7B~ 

CTSCO 
TX Richardson, Southern States Mktg, Inc. 

.........•.........• 214-23IH5OO,FAX:214-231-7862 
UT Murray. ELCClM, Inc. .•••....•.•.•.••..• 601-282-2400, 

. FAX:801-282-2583 
WA Bellevue, Vantage Corp. .•.•...•.•.•.•. 208-455-3480, 

FAX:206-455-9419 
WI Glendale, Dolin Sis. Co., Inc. ........... 414-482-1111, 

FAX:414-351-4142 
PR Caguas, CompAep Assocs., Inc. •••••. ~748-8550 
Can Calgary, All., LongmanSIe., Inc. •.•.•.•. 403-228-8719, 

FAX:403-295-6329 
Can Kirkland, Que., Longman SIe., Inc. .•.•.• 514-694-3911, 

FAX:514-695-4414 
Can Mississauga. Onl, Longman SIe., Inc. 

.................... 418-67().8100,FAX:418-87()'I384 
Can Nepean, Onl, Longman Sis., Inc. ....... 613-564-0100, 

. FAX:613-598-9019 

CTS CORPORATION, Microelectronics business 
unit, 9210 Science Center Dr. New Hope, MN 55428, Tel: 
612-533-3533, FAX: 612-533-3037; FSC No.: 18512; 
EmpL: 300; SIs. Mgt: Steve OlIo 

ReIer to CTS Corp, EIchart, IN, lor ealee oIIices & 
representative listings. 

CTS CORP.,ELECTROCOMPONENTS BUSINESS 
UNIT (FORMERLY ELKHART DIV.t 1142 w. 
Beardsley Ave., Elkhart, IN 48514, Tel: 21~295-3575, FAX: 
21~295-3580 .... ..•........... a.I878-1677; 1)01030 

ReIer to CTS Corp, Elkhart, IN lor eeIee oIIices and 
representative listings. 

CTS CORP., FREQUENCylCONTROLS 
BUSINESS UNIT, (Formerly Knights DIv.t 400 
Reimann Ave., Sandwich, IL80548, Tel: 815-788-8411, 
1WX: 91o.s42-<l88O, FAX: 815-788-9743; EmpL: 450; SIs. 
Mgt; Rich Henry Sis. Mgr ...••..•......... A.I328-1351 

Reier to CTS Corp, Elkhart, IN, lor eeIee ofIIces & 
representative listings. 

CTS CORPORATION, Microelectronics business 
unit, 1201 Cumber1and Ave., W. Lafayette, IN 47808, Tel: 
317-463-2565, 1WX: 810-342-1882, FAX: 317-497-5399; 
EmpI.: 505; SIs. Mgt; Dick Kramer 

Reier to CTS Corp, Elkhart, IN, lor eeIee oIIices and 
representative listings. 

The 8 Largest 
Relay •• 

Distributor 
in the World. 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 pm. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

l§3~tf 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E. 10th 51.. Oakland. CA 94606 

(f~~~) 
(213) 452-8002 
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CTSCO 

[URTIS 
Over 8 1,000,000 •• 

Terminal 
Blocks 

in Stock. 

Over 
8,000,600 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
13010Iympic·Blvd.,e 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

[§~tI 
BRILL 
ELECT.RONICS 
(415) 834-5888 
610 E. 101h SI. Oakland. CA 94606 

( [URTIS ) 
(213) 452-8002 

FROM STOCK 

ItCURTIS 
TERMINAL BLOCKS, 
SOCKETS, FILTERS, 

LIQUID LEVEL CONTROLS 

Manufacturers and Sales Offtces .Directory 

CTS CORP., RESISTOR NETWORK BUSINESS 
UNIT,(Formerly C1S Corp., Berne Div.~ 406 Parr 
Ad., Berne, IN.46711, Tel: 219-589-3111. FAX: 219-589-
3243; EmpL: 600; SIs. MgT: JA Long; Dist. Mgr: Cliff 
Stults ...•••••.••............•.....•....•• A·I884-1885 

Refer 10 CTS Corp.. Elkhart, IN. for saJes. oftices & 
Rilpresentative listings. 

CTS CORPORATION, Too~ Die & Machine, 3000 
Engle Ad., Fort Wayne, IN 46809, Tel: 219-747-0531 

Reier to CTS Corp., Elkhart, IN, lor saJes offices and 
representetIve listings. . 

CTS OF CANADA, L TO. 80 Thomas St, Streetsville, 
Ontario,CBn L5M lY9, Tel: 416-826-1141, FAX: 416-858-
9058; EmpL: 250 

Reier to CTS Corp.. Elkhart, IN, lor sales offices and 
representative listings. 

CTSIINTERNATIONAL INC. 75 Mall Drive, Commack, 
NY 11725-5703, Tel: 516-864-5280, FAX: 516-864-5878; 
EmpL: 50; SIs. Mgr: Paul Onish 

CUBIT, Div. of Proteus Industries. Inc. 340 Pioneer Way, 
Mountain View, CA 94041, Tel: 416-982-8237, FAX: 416-
965-9355; EmpL: 30; SIs. MgT: Jon Heiner 

CUESTA SYSTEMS CORPORATION, 3440 Roberto 
Ct, San Luis Obispo, CA 93401, Tel: 805-541-4180, 800-
332-3440, TELEX: 4949381 CUESTA; SIs. Mgr: Dee Ublli 

CUI STACK INc.. 9640 S.W. Sunshine Ct, Beaverton, OR 
97005, Tel: 503-643-41199, FAX: 503-643-6129; EmpL: 11; 
Sis. MgT: Jim Seller; Dist. Mgr: T. Dougan K Porter 
... ; ....... , ... , ...... ,.c .. ':., .. A021.95; 001031,1695 

Local DlstribuJDrs 
CA Canoga Park, RAG Elctrns. ........... 818-996-6500 
CA Milpitas, R&D Eictm. Parts........... 408-262-7144 
MN Thiel River Falls, O;g;.Ker Corp. ....... 218-681-6674 
NJ Newfoundland, Hoslca Labs. .......... 201-697-6111 
NY Great Neck, The Instr. Mart ........... 516-467-7430 
OR Beaverton, Norvac Elctms. . . . . . . . . .. . . 503-644-1052 

CUNO, INC., Process Filtration Products. 400 Research 
Pkwy. Meriden, CT 06450, Tel: 203-237-5541, TELEX: 
221083; EmpL: 700; SIs. Mgr: Martin Mahard 

CURRENT TECHNOLOGY, INC., 101 W. Bucl<ingham 
Ad., Richardson, TX 75081-4802, Tel: 214-238-5300, FAX: 
214-238-0911; SIs. Mgr: Barry Epstein; D/st. Mg,: Steve 
Larson 

CUR11S INDUSTRIES, P.O. Box 19910, Milwaukee, WI 
~219-091 0, Tel: 414-649-4200, TWX: 910-262-3035, 
FAX: 414-649-4279; FSC No.: 73631; EmpL: 110; Sis. 
Mgr: W,M. Tennle; DlsI. Mgr: AI Hungsberg 

CURTIS 
FAX: 914-66~2188 

CURTIS INSTRUMENTS, INC., 200 Kisco Ave., Mt. 
Kisco. NY 10549, Tel: 914-668-2971, TWX: 710-571-2163; 
FSC No.: 18530; EmpL: 115; SIs. Mgr: Jim Story 
................................................. 0 0 1132 

Local Sales Offices & Reps 
AZ. Astrocom Mktg. .. .. .. .. .. .. .. .. .. . .... 602-991-6646 
CA BUrlingame, NorCal RepCo ........... 408-968-1643 
CA Seal Beech, Texel Engrg. ............. 213-596-9411 
CO Uttleton, J.F. Hurlbut Co. .............. 303,279-7796 
FL Longwood, NSL Assocs. .............. 407-629-5226 
GA L & O,lnc. ............................ 404-395-7079 
IL La Grange Park, Bierhaus SIs. ........ 312-751-8088 
MO Advanced Tech. SIs. .................. 301-323-3140 
MA Brookline, Harman Assocs. ........... 617-232-6687 
MN Minnetonka, SJ. Collns & Assoc. ..... 612-933-7661 
MO Acorn EIctms. ........................ 314-421-1751 
NY Smith Tech. Sis. ...................... 716-223-5856 
NY Manhasset, WinCor Eictm. Sis. Corp. 

OH Chagrin Faile, T.E. Murphy Co. ...... .. 
PA W. Reeves Assocs. .............. : .. .. 
TX LekIron .............................. . 
WA Seattle, Evergreen Mktg. ............ .. 

Local Distribufors 

516-627-9474 
513-692-8713 
216-358-7500 
214-416-4585 
206-486-8063 

MO St Louis, Acom Elctrns.lnc. ........... 314-644-2510 
PA Newton Sq., W. Reeves Assocs. ...... 216-356-7500 
TX CarroIRon, Lektron .................... 817-464-7784 

CUSTOM BOBBIN WINDINGS, A & K Corporation, 
P.O. Box 2369, :zan.vI11e, OH 43702-2369, Tel: 6140452-
6973, FAX: 614-452-4156; EmpL: 16 

CusTOM CABLE CORP. 242 Butler St, Westbury, NY 
11590, Tel: 516-334-3800, TELEX: 269301, FAX: 516-334-
3969; EmpL: 20; SIs. MgT: J. MicheIman; Diet. MgT: O. 
Pollack 

CUSTOM CQILS INc.. Box 338, Alcester. SO 57001, Tel: 
805-934-2460, FAX: 606-934-2440; FSC No.: 34808; 
EmpL: 75; SIs. MgT: Randy Larson.... .... .. ... Ao21t7 

Local Sales OffIces & Reps 
CA Santa Clara, Rodgers Assocs. .,...... 408-984-6110 
CO Englewood, KrabIll Comp. Sis. ........ 303-771-0955 
CO Grand Junction, Krabill Comp. SIs. ..•. 303-243-8220 
MN Edina, M F I .......................... 612-632-9017 

CUSTOM CONNECTOR, 1738 E. 30th Sl, Cleveland, OH 
44114, Tel: 216-241-1679, FAX: 216-241-1734; EmpL: 24; 

. SIs. Mgr: Larry Welder 

CUSTOM CONTROL SENSORS, INC.. 21111 Plummer 
Street, Ch-.mh, CA 91313-2516, Tel: 818-341-4610, 
FAX: 818-709-0426; EmpL: 350; SIs. Mgr:Chertes RIIner 

CUSTOM ELECTRONIcs, Browne Sl, Oneonta, NY 
13620, Tel: 807-432-3880, FAX: 807-432-3913; FSC No.: 
23280; EmpL: 130; SIs. Mgr: O. HathaWay 

CUSTOM LINEAR INC. 617-E. Arques Ave., Sunnyvale, 
CA. 94086-3832, Tel: 408-749-9933, FAX: 408-736-4720; 
Empl.: 15; SIs. Mgr: Earl Wentworth 

CUSTOM LOGIC. P.O. Box 3940, Crestline, CA 92325, Tel: 
714-338-4059, FAX: 714-338-4450 

CUSTOM MICRO SYSTEMS, INC. P. O. Box 9472, 
Livonia, MI 46151, Tel: 313-559-5397 

CUSTOM POWER SYSTEMS, INC. 

FAX: 516-467-5066 
CUSTOM POWER SYSTEMS, 33 cOmac Loop, 

Ronkonkoma, N¥ 11779-9998, Tel: 516-467-5328; EmpL: . 
15 ............................. , ................ 001887 

Local Sales OffIces & Reps 
AZ. Tucson; Siegel & Assocs. ......•.. . . . . 802-323-9655 
CA Agoura Hills, Powerdyne .......... .... 818-99H)632 
CA San Jose, NES ....................... 408-293-2600 
MO Hunt Valley, Eagle Sis. Corp. .. . • . . . . . . 301-666-3930 
MA Whi!insville, Power Factor & Assoc. ... 508-234-6415 
FL Oviedo, Ughthouse Mktg. ..•.......... 407-386-0073 
NJ . Clementon, Systech Assocs. .. . . . . . . . . 809-784-6300 
TX .Dallas, Elitman Engrg. ................ 214-771-1903 

CUSTOM SCI. INSTRS.13 Wong Dr. Cedar Knolls, NJ 
07927, Tel: 201-538-8500, FAX: 201-984-6793; EmpL: 47; 
SIs. Mgr: Hervy Piekarski 

CUT CRAFT, INC. 1501 Northpark Drive, Fl Worth, tx 
76102, Tel: 817-332-6151, FAX: 817-332-3304; EmpL: 90; 
SIs. Mgr: Fred A. Antonini .............. Co1675, 1688 

CUTLER-HAMMER, INC. SI:IAlLCROSS RESISTOR 
PRODS., See RCL Shallcross, InC. 

evc PRODUCTS, INC.. 525 Lee Ad., P.O. Box 1866, 
Rochester, NY 14603, Tel: 718-458-2550, TELEX: 285240, 
TWX: 4947142, FAX: 716-458-0424; EmpL: 180; SIs. MgT: 
Christopher J. Mann 

cves INC., 6900 Trans Canada, Hwy. Pte. CIaire,Q\HI-o 
Canada.H9R lC2, Tal: 514-694-9320, FAX: 514-694-0786; 
EmpL: 100; SIs. Mgr: K(Geo,ge) ScisSoyan-Reg. Montreal 

FAX: 215~355-1 088 
CW INDUSTRIES, 130 James Way,Southhampton, PA 

18966, Tel: 215-365-7080; FSC No.: 79727; EmpL: 450; 
SIs. Mgr: Michael Klakis .... eol010~1011. 1678-1879; 

,C'I332-1333 

652 North American offices only_ For worldwide. reps & distributors, see VoLW. EEM 1991 



Manufacturers and Sales Offices Directory 
Local Sales Offices & Reps 

Al Madison, Lamons SIs. ................ 205-461-7871 
J>;z Tempe, Wes1rep ...................... 602-82G-9932 
AR Little Rock, Erickson Sis ............... 501-455-oe18 
CA Garden Grove, ELSCO Elctrns. ....... 714-892-4821 
CA Napa. Slewart-Fullerton ............... 707-258-1160 
CO Englewood, Purdy Co. Assoc. .. . . . . . .. 303-7!/O-2211 
CT Guilford, Tynik, Inc. ................... 203-453-1613 
FL T~a. Standard MkIg. ............... 813-933-5833 
GA Norcross, Lamons Sis ................. 404-242-2610 
IL Park Ridge, G. Mel. Cole Co ....... .' ... 312-692~0 
IN Greenfield, France Entprs. ............ 317-462-6098 
IN Greenwood, Liberty SIs. .............. 317-868-8396 
MD Columbia. DeHa III Assocs. ............ 301-73()'47oo 
MD Newton, Greene-Shaw Co. ............ 617-96&-8900 
MA Taunton, Focus EIcIm. SIs. ........... 617-824-3840 
MI Holland, Mackinaw SIs. Inc. :.......... 616-399-4665 
MN Minneapolis, Robt Marshall Co. . . . . . .. 612-92&-0457 
MO Kansas City, Ruffolo & Assocs ........ 816-471-5701 
NJ Englewood Cliffs, Ed Glass Assocs .. .-. 201-592-0200 
NY Buffalo, NRM Mklg. Grp. .............. 716-634-4367 
NC Raleigh, Godwin Assoc.. ............. 91 &-878-8000 
OH Akrol\ Augnat Assoos. . . . . . . . . . . . . . . .. 216-273-1211 
OR Tigard, EHech Inc. .................... 503-684-3458 
PA Hatboro, A Q S ....................... 21~74-3562 
TN Greeneville, Lamon. SIs. Co. ......... 615-83&-8711 
TX Dallas, Erickson SI'.lnc ............... 214-73&-5833 
WA Bellevue, Eftech ...................... 206-643-4330 
Can Rexdall', True North Tech. Ltd. ....... 416-744-2233 

Local Distributors 
J>;z Tempe, Cypress Elctrns. .............. 602-966-2256 
CA Canoga Park, Acorl Inds., Inc. ......•.. 818-7Q().2991 
CA Fountain Valley, Component. Ctr. ..... 714-97&-0433 
CA Los Angeles, EIec. Switches .......... 213-66()'1310 
CA Santa Ana. 80S EIctms., Inc ........... 714-662-1050 
CA Santa Ana. EJ.Com/Cabletek ......... 714-432-6630 
CA Santa Clara. Components Ctr. ........ 408-988-3751 
CA Santa Clara. Cypress Elctrns. ......... 408-98().8400 
CA Santa Clara. Pyramid Elctrns. ......... 408-727-9810 
CA Sunnyvale, Belllnds. .................. 408-745-0400 
CA Torrance, Kent Elctrns. ............... 213-32G-27oo 
CO Arvada. DenverWintronics ............ 303-431-7161 
CT South Windsor, Car-Lac Elctrns. .... :. 203-282-oe31 
DE Wilimington, Wholesale Elctms., Inc. .. 302-652-3222 
FL Stuart, Microwave Comps., Inc. ... '.' . .. 407-286-4455 
IL Crystal Lake, Sub-Sam Inc. ........... 312-459-4139 
IL Wheeling. Hawk Elctm •. , Inc. . . . . . . . . .. 312-459-4030 
IN Indianapolis, Bell Inds. ............... 317-634-8202 
MD Bettsville, Petricko SIs., Inc. ........... 301-937-4960 
MD Gaithersburg, Axis Elctrns., Inc. ....... 301-64()'9640 
MA MiHord, Car-Lac Elctrns. .............. 617-478-n97 
MA NawtOl\ Greene-Shaw Co ............. 617-96&-8900 
MA Norwood, Erntel Elctms. .............. 617-76&-9500 
MI Sl Clair Shores, Spemco ............. 313-771-2700 
MN New Brighton, Chris Elctms. .......... 612-831-2847 
MN Thief River Falls. Digi-Key Corp. ...... 8Q().346-5144 
NJ Roselle, Lectron Inds. ................. 201-245-5858 
NJ Voorhees Township, PAR-TEC Comps. Co. 

. . . . . .. . . .. . . . .. . . . . . . . . .. . .. . .. . . . . ... 60&-795-4884 
NY Amherst. Slandard Elctms ............. 716-691-3601 
NY Baldwinsville, Scibetta Distra ......... 315-622-3993 
NY Bohemia. Car-Lac Elctrns. ............ 6O().645-1192 
NY Farmingdale, Pride Elctm ............. 516-293-4020 
NC Winston-Salem. Kirkman Elctrns. ...... 91&-722-9131 
OH Englewood, Argent Inds., Inc. . . • . . . . . .. 513-836-8633 
OH Solon, Reh-Electra .................... 216-248-1636 
PA Bristol, AIM Elctms. ................... 215-785-3500 
TX CsrrolftOl\ Connec Tel<, Inc. ........... 214-245-1266 
TX Mansfield, Edison Elctrns. .. . . . . . . . . . .. 817-473-3322 
WA Redmond, Pyramid Eictm ............. 206-883-7200 
WA Seattle, Preibe Elctrns. ................ 208-575-1050 

CYBERPAK CO. 251 S. Frontage Rd., Sle. 23, Burr Ridge, 
IL 80521, Tel: 708-654-3999, FAX: 708-654-4027; EmpL: 5; 
SIs. Mgr" R Weinbrenner 

CYBER SYS.. INC., 2570 E. Cerritos Ave, Anaheim. CA 
92806, Tel: 714-722-2051, 714-634-2800, FAX: 714-937-
1955; Empl.: 35 

CYBRID INCORPORATED, 10 Woodcres1 Drive, 
Woodcliff Lake, NJ 07675, Tel: 201-307-<l426, FAX: 201-
391-7112; EmpL: 9 

CYCLQ-TRONICS, INC. 1345 N. Old Rand Rd., 
Wauconda, IL 60084, Tel: 708-526-0800, FAX: 708-526-
0803; EmpL: 10 

THE CYLIX CORPORATION, 2637 Townsgate Rd., Sle. 
200, Westlake VI., CA 91361, Tel: 605-37&-3155, FAX: 805-
379-4551; FSC /110.: 58; EmpL: 15; Sis. Mgr" William J. 
Purcall; Dist. Mgr" Peter Norman 

CYPRESS MAGNETICS, INC., 8751 1/2 Industrial Lane, 
Rancho Cucainonga. CA 91730, Tel: 714-987-3570; FAX: 
714-98().2009; FSC No.: 59791; EmpL: 15; SIs. Mgr" 
Robert C. Greenwood 

IYTEC CgRp. 

FAX: 716-381-0475 
CYTEC CORP., 2555 Baird Road, Pentield, NY 14526, Tel: 

718-381-4740, 8Q().346-3117; Empl.: 20; SIs. Mgr" Harry 
Turner ......................................... 0.1240 

Local Sales Offices & Reps 
OR Portland, Wes1con, Inc. ............... 503-263-0132 
WA Kent WestCOl\ Inc .................... 208-624-8922 

'OABURN' 
FAX: 201-768-9642 

DABURN ELECTRONICS lie CABLE CORP., 225 
Pegasus Ave.. Northvale, NJ 07847, Tel: 201-768-5400; 
FSC No.: 25706; SIs. Mgr" Ed Rothens1ein 
.. . . . .. .. . . . . . . . . . . .. . .. . . . . . .. . ... . .. . . . .. C-1745-1751 

Local Sales Offices & Reps 
J>;z Tucson, Clemick & Assoc ............ . 
CA Mountain View, Bridge MkIg ......... . 
CA Newport Beach, SPA Elctms. ........ . 
CO Denver, Mountain Reps .............. . 
FL Tampa. SAT ......................... .. 
IL Elgin, Markar SIs. ................... .. 
IN Indianapolis, STB & Assocs. ......... . 
LA Kenner, Assoc. MkIg Grp. ............ . 
MD Bel Air, Freedman Matta Assocs. ..... . 
MA No. Scituate, W. A. Hendrickson ...... . 
MN Minneapolis, R K SIs. .............. .. 
MO Blue Springs. KKB & Co ............. .. 
MO Sl Louis, KKB & Co ................. .. 
NJ Whippeny, Robert Smith Assocs. ..... . 
NY E. Syracuse, Liberty Elec. .. .......... . 
NY Plainview, Robt Smith Assocs. ...... . 
PA Pittsburgh, Cetalzst Sis ............... . 
OR Hillsboro, Turn-A-Round SIs. ......... . 
PA King 01 Prussia. Freedman-MaHa .... . 
TX FlWorth, Reynolds Assoc. ........... . 
WA Kirkland, Turn-A-Round Sis. ......... . 
WI Menomonee Falls. Voss-Dent Assocs. 

Can Markham, Ont.. Avotronics Ltd. ....... . 

Local Distributors 

602-748-4003 
415-965-8045 
714-863-1193 
303-623-0972 
813-864-4805 
708-868-2207 
317-844-9227 
504-443-5072 
301-87&-3848 
617-545-Q652 
612-571-1001 
816-22&-0001 
314-847-2400 
201-540-0204 
315-437-6100 
516-681-3155 
412-733-5450 
503-64().4841 
215-337-9211 
817-42&-8207 
206-622-4834 

414-781-0555 
416-475-2024 

CA Milpitas, Zack Elctrns. ... . . . . . . . . . . . . .. 408-942-5432 
CA San Carios, Logan Elctrns. . . . . . . . • . . .. 415-594-0700 
CA San Diego, Shanks & Wright .......... 61&-23&-0176 
CT New Haven. Hatry ..................... 203-787-5921 
CT West HarHord. Signal Ctr. ............. 203-233-6551 
FL Miami, Small Parts ............... c .••. 305-751-0856 
GA A~anta. ACK Radio Supp. ............. 404-351-6340 
IA Marion, Brenneman & Assoc. ......... 31 &-377-6394 
LA Harah8l\ Elctrn Parts & Supp. ......... 504-734-0641 
MD Gaithersburg, M S Elctrns. ............ 301-921-0200 
MA Needh8fl\ YDI Electronics ............ 617-44&-1005 
MA Wobum, Pacer ....................... 617-935-6330 
NJ Beachwood, Berkley Indl. ............. 201-341-9366 
NJ Cranlord. GSI Elctrns. ............. . . .. 201-27i-B400 
NJ Kenilworth, Federated Purchaser ..... 201-272-0505 
NJ Moorestown, Marlac .................. 908-234-4200 
NY Albeny, E. E. Taylor ................... 518-438-7811 
NY Buffalo, Summit Elctms. .............. 716-867-2800 
NY Hauppauge, Breadline ................ 516-231-4100 
NY Roches1er, Simeona .................. 716-328-3230 
PA Allentown, Federated Purchaser ...... 215-437-4481 
PA Philadalphia. AC Radio ............... 215-462-9379 
WA, Saattle, Westlake Elctrns. ............. 208-622-6600 
WI Fond Du Lac. Fedco .................. 414-922-8490 
Can Markh8fl\ Ont.. Arma ................. 416-475-2024 

DADEN ASSOCIATES, 23011 Moufton Pkwy., Sle. AI2, 
Laguna Hills, CA 92653, Tel: 714-77()'1522, TWX: 91()' 
596-1324, FAX: 714-472-0805; FSC No.: 57032; Empl.: 49; 
SIs. Mgr" Dennis Hook 

DAEDAl., Sandyhill Road, Harrison City, PA 15836, Tel: 412-
744-4451,FAX:412-744-7626; SIs.Mgr"RMHchell; Dist. 
Mgr" R Mitchell 

DAGE-MTl, 701-N. Roeske Ave.. Michigan City, IN 48360, 
Tel: 21&-872-5514, ESYLNK: 532521, FAX: 21&-872-5559; 
EmpL: 51; SIs. Mgr" Paul Thomas 

DALEE 
DAGE PRECISION INDUSTRIES, INC., 48701 Fremont 

Blvd., Fremont, CA 94538, Tel: 41~83-393O, TELEX: 
4990512, FAX: 41~5; EmpL: 10; SIs. Mgr" Joseph 
M. Tosta 

DAHLSTROM OF CANADA LTD., 7 Copeland Street, 
Toronto, Ontario, Canada M4G 37E, Tel: 416-421-5900, 
FAX: 414-421-3728; EmpL: 44 

DAICO INDUSTRIES, INC., 2453 East Del Amo Blvd., 
Compton. CA 90220, Tel: 213-631-1143, FAX: 213-631-
8078; FSC No.: 28983; EmpL: 200; SIs. Mgr" Kevin 
Townsend; DIsI. Mgr" Diane Fetando 

DAIOO CORP. Sumtak Electronics Division 

DAITRON, INC. 7150 S.W. Hampton, Suite 130, Togerd. OR 
97223, Tel: 503-62G-2879, TELEX: 91()'240-4863, FAX: 
503-62G-2942; Empl.: 10; DIsI. Mgr" Karen Semper! 

DALE ELECTRONICS,INC., Columbus Div.ll22 
23rd Street, Columbus, NE 68601-3847, Tel: 402-583-
6506, FAX: 402-563-8418; FSC No.: 91837; E"1'L: 2800; 
SIs. Mgr" Darrell Smejkal; DIsI. Mgr" Jon Trabert 
....• A-1194-1200, 1352-1355, 1886-1908, 2032-2037, 

2198-2199; a-1046-1048, 1839-1841; C-1335 

Local Sales Offices & Reps 
AL Huntsville, JWL Assocs. .............. 205-863-1712 
J>;z Tempe, Dale Elctms. SIs. ............. 602-967-7874 
CA ,Fremont, TeleSis SIs. Grp. ............. 415-713-7300 
CA Redwood City, J. S. Heaton Co. ....... 415-367-9000 
CA San Diego, Vishay EC Sis. 0IIice ..... 61 &-69()'5112 
CA Tusfin, VishaY EC Sis. Office . . . . . • • • .. 714-544-7024 
CO Colorado Springs. Vishay EC Rocky Mountains 

....................................... 71&-593-7529 
CO Grand Junctiol\ VlShay EC Rocky Mtns. 

.. . . . .. .. . .. . .. . .. . .. .. .. . . .. .. . . . . .... 303-241-0150 
CO Loyeland, Vlshay EC Rocky Mountains 

. . .. .. .. . .. . .. . . . . .. .. .... . . .. .. .. . . ... .303-667-7500 
CT Riverside, Howard C. Jappe, Co. ...... 914-937-4845 
FL Altamonte Springs. Semlronic Assocs.,lnc. 

. ............................. '" ... ... 407-631-6233 
FL Clearwater, Samtronic Assocs.,Inc. .... 813-481-4875 
FL Ft Lauderdale, Samtronlc Assocs.,Inc. 

GA Roswell, JWL Assocs. .............. .. 
II. Skokie, Indl. Reps. .................. .. 
IN Fort Wayne, Scott Elctms. .......... .. 
IN Indianapolis, Scott Elctms. ........... . 
KS Olathe, Tech. SIs. Assocs. .......... .. 
MD Glen Bumie, Trii-Mark ................ . 
MA Wakefiald, Howard C. Jappe Co. ..... . 
MI Plymouth, Jay MkIg. AssocS. ........ .. 
MN Bloomington, Industrial Reps., Inc. ..••• 
NJ Flanders, K & R Engrg. .............. . 
NY Ees1 Roches1er, L-Mar Assocs.,Inc. .. :. 
MO Ferguson, Tech. SIs. Assocs. ........ . 
NC Charlotte, JWL Assocs. .............. . 
NC Raleigh, JWL Assocs. ................ . 
OH Cincinnati Scott Elctms. ............ .. 
OH Cleveland, Scott Elctms. ............ .. 
OH Daylol\ Scott Elctms., Inc. .......... .. 
OH Wes1erville, Scott EIctrns. ............ . 
OR Beavarton, LD EIctrns. .............. .. 
PA Horsh8fl\ TMI ...................... .. 
TX Dallas. E. F. Aymond Co .............. . 
TX Houstol\ E. F. Aymond Co. .......... . 
WA Snohomish, LD EIctrns. .............. . 
WA Spokane, LD EIctrns. ................ .. 
WI Brookfield, IndL Reps. ........... : .... . 

Local Distributors 

305-731-2464 
404-993-0100 
708-967-8430 
219-46&-5690 
317-841-0010 
913-82&-2600 
41 ()'761-6000 
617-245-9359 
313-45&-1200 
612-854-8027 
201'-584-5235 
716-381-9100 
314-521-2044 
704-541-5750 
91&-787-4826 
513-791-2513 
216-473-5050 
513-294-0539 
614-862-6100 
503-684-8221 
215-441-4300 
214-349-4014 
713-943-3149 
208-568-0511 
50&-922-4863 
414-78&-9393 

AL HuntsVille, Haminon/Avnet ........... 205-837-7210 
AL Huntsville, Pioneer Technlgs. ......... 205-837-9300 
J>;z Chandler, Hamilfon/Avnet ............ 602-961-8400 
P;z Chandler, Hamifton/Avnet ............ 602-961-6613 
J>;z Phoenix. Sterling Elctms. ............. 602-437-5565 
J>;z Tempe, Acacia Elctms. ............... 602-894-2874 
P;z Tempe, Shelley-Ragon, Inc. ........... 602-694-2058 
P;z Tempe, T.T.llnc..................... ..602-431-1191 
CA Chatsworth, She/ley-Ragol\ Inc. ...... 818-998-3333 
CA Costa Mesa. Hamifton Electro SIs. .... 714-754-6030 
CA Culver City, Hamifton/Avnat .......... 213-558-2111 
CA Fremont,Acacla ...................... 41~23-75OO 
CA G8rdena. Hamifton Electro Sis. .. . .. ... 213-217-6750 
CA Gardena, Hamifton/Avnet ............. 213-217-6700 
CA Inglewood, Newark Elctms. ........... 213-671-73n 
CA Irvine, Acacia Elctms. .. :.............. 213-971-2428 
CA Milpitas, T. T. I. Inc. ................... 408-946-5577 
CA Mission Hills, T.T.L,Inc. ................ 818-891-6865 
CA Roseville, Hamifton/Avnat ............ 916-920-3150 
CA San Diego, Acacia Elctms. ... :........ 61 &-597-0577 
CA San Diego, Hamilfonl Avnat .. .. .. .. .... 61 &-571-7536 
CA San Diego, Shelley-Ragon, Inc. ....... 619-453-7133 
CA San Diago, T.T.I. Inc. .................. 61&-748-2025 
CA San Jose, Shelley-RagOI\ Inc. .....•.. 406-432-0600 
CA Santa Ana. T.T.L, Inc.. .. .. .. .... .. .. .. . 714-841-9393 
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DALEE 
CA. su~ HamlIIon/Avnet. •••. •..•... 408-743-3358 
CA Woodland HIlla, HamIIton/Avnet .•.••• 818-594-8224 
co Commerce CIty. W/It;O EIc\ms. .•....•• 303-289-4743 
co DIInvw. Newark E1cIrns. ••.••.••••..•. 303-757-11531 
co DIInvw. T.T.L Inc. .•..•.•.•.•.....•.... 303-429-6808. 
co EngIewOfld, HamIIton/AvneI ........... 303-799-7815 
co EngIewOfld, SheIIey-Ragon, Inc. . ..•... 303-'('82-0670 
co Lak8wood, AcacialDeanco EIc\ms. ... 303-232-2882 
CT DanbUry. HamllIon/AvneI ............. 203-797-2854 
CT NorwaI<, f'IonN' SId. •.•••••••..•.•••• 203-853-1515 
CT Wallingford, Sterling EIcIms. .......... 203-265-11535 
CT Wallingford, T.T.I., Inc. ................. 203-284-7474 
FL AIIamonte Springs, ~ J"echnlg8. 

FL DeerIieId Beach. f'IonN'Technlgs. .. . 
FL Ft LalderdaIe, HamllIon/Avnet ...... . 
FL 0tIand0, T.T.I., Inc. ...•..•...•.....•..• 
FL St. PeIersburg, HamIItonl Avnet ....... . 
FL T~ RepIron EIcIms. ••.•.........• 
FL T~ ShalJey-Ragon. Inc. .•.....•... 
FL Winter Park, HamllIonl AvneI ...••..•.• 
GA Duluth, HamllIonl Avnet ..•.•.......... 
GA Nororoas, PionN' Technlgs. •...•.•... 
GA Nororoas, T.T J., Inc .•.••.•..•....•.•..• 
IL AddIson, I'toMa' StandaItI .....•.....• 
IL Bensenville, HamllIonl Avnet ......... . 
IL ChIcago. Newark EIcIms. ............ . 
IL Elk Grove VIllage, BeHInd. ...........• 
IL Glendale Heights, ShalI8y-Ragon, Inc. 

IL Palatine, 0Ivn Elctms. ............... . 
· IN Carmel, Hamlftonl Avnet ............. . 
· IN Ft Wayne, BeIIInd.,Graham Div. . .... . 

IN IndianapoDs, BelIInd., Graham Div .•... 
· IN Indianapolis, Pic"", SId. ••••...•.•••. 

IA Cedar Rapids, Dee Elctms. .......... . 
IA Cedar Rapids, Hamlftonl Avnet ....... . 
IA Cedar Rapids, Shelley R8gon, Inc .... . 
KS L_a, Hamlfton/Avnet ............ .. 
KY Lexington. Hamlfton/Avnet .....•..... 
MO Baltimore, RESCO .•........•......... 
Me Beltsville, RESCO ................... . 
Me Columbia, Hamillon/Avnet •.•......... 
Me Columbia, T. T. I., Inc. ............... .. 
MD GalIheIsburg, Pioneer Technlgs. .... .. 
MA Billerica, Mayer Co. ................. .. 
MA CheImsIorcI. Shelley-Ragon. Inc. ...•.. 
MA Lexington. f'IonN' Sid .............. . 
MA Peabody. Hamillonl AvneI ........... . 
MA Springfield, C & 0 Elctms. ........... . 
MA Wilmington, T.T.I. Inc. ................ . 
MA WobUrn, Sterling EIc\ms. ............. . 
MI Grand Rapids, PionN' SId. .....•...•. 
MI Grand Rapids, s-F EIctm. Supp. ..... . 
MI Grandville, Harnillonl Avnet .......... . 
MI Livonia, ~ SId. •..• : ............ . 
MI LIvonia, R-S EIcIms. ................. . 
MI L.1vonia. Reptron EIc\ms. ............ .. 
MI Novi. Hamlftonl Avnet ............... .. 
MI oak PIc., Newark EIc\ms. ............. . 
MA Springfield, C & 0 Electronics, Inc. ... . 
MN Eden Pralria, ~-std. ............ . 
MN Minneapolis, Newark EIc\ms. ........ . 
MN Mimetonka, Hamillonl Avnet ..••.•.... 
MN Minnetonka, T.T.L. Inc. ............... . 
MN Sl Pau~Shelley-Ragon. Inc. ........ .. 
Me Chesterfield, Hamiftonl Avnet ........ . 
Me Independence, Shelley-Ragon. Inc. ... . 
Me Hazelwood, Shelley-Ragon, Inc. ...... . 
NJ CherTy Hili, Hamlftonl Avnet .......... . 
NJ Cranford, GSL EIec, ................. . 
NJ Fairfield, Hamlftonl Avnet ........... .. 
NJ Fairfield, Pione«-standard .......... .. 
NJ Kenilworth, Federated Purchaaer .... . 
NJ Mount Laurel. T.T.l, Inc. ............. .. 
NM Albuquerque, HamllIonl Avnet ....... . 
NY BI~ Pionew SId. ........... . 
NY Bohemia, March EIc\ms. ............. . 
NY Buffalo, SummR Distr ................ .. 
NY EndweI~ ASI. EIc\ms. ............... .. 
NY Fairport. P~ SId. ................ . 
NY Farmingdale. Command EIc\ms. ....•• 
NY Hauppauge. Fairmont ............... .. 
NY Hauppauge. Hamlftonl Avnet ......... . 
NY Medford, LI., Shelley-Ragon. Inc. .•.... 
NY Rochester. Hamlftonl Avnet ......... .. 
NY Rome, Rome EIcIms. ............... ". 
NY Ronkonkoma. T.T.I., Inc. .............. . 
NY Syracuse, Hamiftonl Avnel ........... . 
NY Valley Stream, Ll, L&S EIcIms. ...... . 
NY Woodbury. Pioneer SId. ............. .. 
NO Charlotte, T.T.I., Inc. ................. .. 
NO Durham, Pia"", Technlgs. .......... . 
NO Ra)eIgh. HamlIIonI Avnet ............. . 
NO Raleigh, RESCO ..................... . 
OH Cleveland, Pioneer Standard •.•.....•• 
OH Columbus. HamllIonl Avnet .......... . 
OH Dayton. BeH IneIs. ................... .. 

407-834-8090 
305-428-8877 
305-971-2900 . 
407-859-1000 
813-573-3930 
813-854-2351 
813-623-6580 
4ONS28-3B88 
404-447-7523 
404-448-1711 
404-662-0911 
312-49!H168O 
708-860-7780 
312-784-5100 
708-640-1910 

708-529-9977 
708-359-5500 
317-844-9333 
21 &-423-3422 
317-875-8200 
317-573-0880 
319-365-7551 
319-362-4757 
319-373-0525 
913-888-8900 
608-259-1475 
410-931-8200 
301-937-9100 
410-995-3528 
410-995-1331 
301-92HI660 
617-229-2255 
508-250-9666 
617-661-9200 
508-532-9661 
413-781-1776 
508-658-4700 
617-938-6200 
616-6911-1600 
616-459-0216 
616-53HI345 
313-525-1600 
313-525-1155 
313-525-2700 
313-347-4270 
313-967-1570 
413-781-1776 
612-944-3355 
612-331-6350 
612-932-0674 
612-933-8555 
6112-642-2828 
314-537-4265 
816-254-3410 
314-695-1515 
609-424-0117 
201-272-6400 
201-575-3490 
201-575-3510 
201-272-0505 
809-234-6400 
505-345-0001 
807-722-9300 
516-563-8000 
716-887-2800 
607-754-3623 
716-381-7070 
516-293-1212 
516-231-3313 
516-231-9800 
516-447-2000 
716-272-2704 
315-337-5400 
516-737-2000 
315-437-2641 
516-561-2474 
516-921-8700 
704-522-0277 
919-544-5400 
919-878-0819 
919-781-5700 
216-567-3800 
614-882-7004 
513-435-8660 

Manufacturers and Sales, 0Hices Directory 
Oayton. BelIInds., Military Div. .. .... .. 
Oayton. HamJnonI Avnet ............ .. 
Oayton. HamJnonI Avnet ............ .. 
Oayton. PionN' Standard ........... .. 
Day\on, StoIts-Friedman Co. ..•.....•. 
Solon, Hamillon/AvneI .............. . 
Valley VIew. NewM< E1cIrns. ........ .. 
Worthington, T.TlInc. .............. .. 
Tulsa, Hamillonl AvneI ............... , 
Tulsa, Radio, Inc. .................... . 
Tulsa, SterlIng Elctms. ............... . 
Beavel1on, Acacia EIecIronics ...••... 
Beavel1on, Hamiftonl AvneI .......... . 
Portland, Radar EIec, ............... .. 
Horsham, PIoneer TechnIgs. ........ .. 
Mars. Hamlfton/AvneI ............... . 
McKean, Advacom .................. . 
Pillsburgh, Pioneer SId. .............. . 
Trevose; Alrno EIc\ms. ............... . 
York, EC.I., Inc. ..................... .. 
Austin, HamIIIonI Avnet .............. . 
Austin, PIoneer-standard ............ . 
Austin, Sterling EIc\ms. .............. . 
carrOIfton, Sterling Electronics ....... . 

513-434-8231 
513-439-8730 
513-439-8700 
513-236-9900 
513-298-5555 
216-349-5100 
216-447-6680 
614-848-5770 
918-252-7297 
918-587-9123 
919-863-2410 
503-846-3377 
503-526-8209 
503-232-3404 
215-674-4000 
412-281-4151 
814-476-7774 
412-782-2300 
215-853-2600 
717-846-5334 
512-837-8911 
512-835-4000 
512-836-1341 
214-243-1600 

MI LIvonia, Geisting & Assocs. ........... 313-476-6106 
MN St. Paul Cahill, SchmItz & C&hIU ...... 612-846-7217 
Me St. louis, Technical Sis. Assoc. ....... 314-521-2044 
NJ HeddonIIeId, SUnday O'BrIen Inc. ..... 809-429-4013 
NJ Mt. Laurel, s-J Assocs. ;.............. 809-886-1234 
NY RockvIlle Centre, s-J Assocs. ••..•.. . • 516-538-4242 
NO Huntersville, Glen & While Assoc. • . . • . 704-875-3777 
NO RaleIgh, H & A SIs. ................... 919-846-0082 
OH ClncInnaII, GeistIng & Assocs. ........ 513-365-1106 
OK TusIa, WestAilsocs. .................. 918-665-3485 
OR Beavel1on, Western Tech. Sis. .•••..•. 503-B44-888O 
TN Gray. Glen While & Assoc. .. .. • .. • .. .. 615-477-6650 
TX Houston, West Assocs. ............... 713-821-5983 
UT Salt Lake City. Waugaman Assocs. .•. 601-261-0802 
VA Falls Church, s-J Chesapeake ........ 703-533-2233 
WA Bellevue, Western Tech. Sis. .......... 206-841-3900 
WA Spokena, Western Tech. SIs. . . . • . . . . • . 509-922-7800 
WI Brookfield, SUmer. Inc. ................ 414-784-8841 
Can Kanata. EIecIro-Souroe Inc. ........... 613-592-3214 

Local DIsIributonl 
AL Huntsville, HalJ.Mark EIc\ms. ...•.•..•. 
I\Z. Phoenix, HalJ.Mark EIcIms. .......... . 
CA Irvine, Insight EIctms. ................ . 
CO Wheat Ridge, Added Value Elect. Dial 

205-837-8700 
602-437-1200 
714-727-2111 

oH 
OH 
OH 
OH 
OH 
OH 
OH 
OH 
OK 
OK 
OK 
OR 
OR 
OR 
PA 
PA 
PA 
PA 
PA 
PA 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
UT 
WA 
WA 
WA 
WA 
WA 
WI 

Dallas, Hamiftonl Avnel ............. .. 
Dallas, PIoneer SId. .................. . 

214-308-8111 CT 
214-386-7300 FL 

Wallingford, Sterling EIctms. ...•.....• 
Winter Park, Milgray-Elc\ms. ...•...... 

303-422-1701 
203-265-9535 
407-847-5747 
404-823-4400 
708-253-1212 

Ft Worth, T.T.I., Inc. .................. . 817-595-3100 GA Duluth, HaIJ.Mark E1cIrns. ........... .. 
Fl Worth, T.T.I., Inc. .................. . 817-631-1l300 IL Arlington HeIghts, Mligray EIcIms. .•... 

indianapolis, Added Value Elect. Dial Ft Worth, T.T.I.,Inc. .................. .. 817-847-6666 IN 
Garland, Newark EIc\ms. ............ . 
Houston, NewM< EIcIms. ........... .. 
Houston, Pionew SId. ................ . 
Houston, Sterling Eic1ms. ........... .. 
Stafford, Hamiltonl Avnet ........... .. 
SaM Lake City. HamlIIonI Avnet .•..... 
Redmond, Acacia EIctms. ........... .. 
Redmond, Hamillonl AvneI .......... . 
Redmond, Shelley-Ragon Inc. ........ . 
Redmond, T.T.lInc ................... . 
Seattle, Radar EIec, .................. .. 
Milwaukee, Marsh EIc\ms. .......... .. 

214-494-5911 
713-783-1829 
713-495-4700 
713-627-9800 
713-274-9336 
801-974-9649 
206-881-5566 
206-887-0149 
206-883-2220 
206-882-0291 
206-282-2511 
414-475-6000 

DALE ELECTRONICS, INC., EI Paso Div •• P.O. Box 
26728, EI Paso, TX 79926-6728, Tel: 915-592-3253; FSC 
Il10.: 91837; Empl: 272; SIs. Mgt: Bill Buchanan; DIst. 
Mgt: Jon Trabert ......................... 801839-1841 

Reier to Dale Electronics, Inc., Columbus, NE for sales 
. office and distributor informatiOn. 

DALE ELECTRONICS, INC., Norfolk Dlv, 2300 
RIverside Blvd., Norfolk, NE 68701-2242. Tel: 402-371-
0080; FSC Il10.: 91637; Empl: 1200; SIs. Mgt: Eldon Engel; 
D/st. MgT: Jon Trabert ................... A'1891-1889 

ReIer to Dale Electronics, Inc.. Columbus, NE lOr sales 
office and distributor informatiOn. 

DALE ELECTRONICS, INC., Tempe Div •• 1155 W. 
23rd St., Tempe.1\Z. 85282-1883, Tel: 602-967-7874; FSC 
Il10.: 22929; EmpL: 139; SIs. MgT: MIke Brown; DIst. MgT: 
Jon Trabert .... ; ...•..• ;.... A·1SSZ-1355.2032-2035 

Reier to Dale Electronics, Inc.. Columbus, NE for saItis 
office and distributor Information 

DALE ELECTRONICS, INC., Yankton Div •• E Hwy. 
so. Box 180. Yankton, SO 57076-0180. Tel: 605-665-9301; 
FSC Il10.: 09989; EmpI.: 400; SIs. Mgt: John Elliot; DIst. 
MgT: Jon Trabert ...... A'1184-1196, 1196-1199. 2196; 

C'1334-1335 

Reier to Dale ElecIronics, Inc., Columbus, NE for sales 
office and dlsbibutor information 

DALE WESTERN THERMISTOR DIVISION, See 
Dale Norfolk Division 

DALLAS SEMICONDUCTOR, 4401 South Bellwood 
Pkwy. Dallas, TX 75067. Tel: 214-450-0400, FAX: 214-
450-0470; EmpL: 720; SIs. Mgr: John Mattis 
....................•...•..•............... "'\'1529-1531 

Local Sales Offlces & Reps 
AL HUntsville, Glen White & Assocs. ••... 205-862-6751 
I\Z. ScoIIsdaIe, Haas & Assocs. ........... 602-996-7195 
AR TuSIa. West Assocs. .................. 91 &-685-3465 
CA San Diego, Harvey King. Inc. ...•....•. 619-567-9300 
CA Santa Clara, I Squared .. .. .. • .. .. . .. .. 406-988-3400 
CO Wheat Ridge, Waugaman Assoc. ...•. 303-423-1020 
CT Wallingford, Technology Sis. Inc. .... .. 203-269-8853 
FL Fll.auderdale, SemIronic Assoc., Inc. 

........ ..... ....... . .. .... ..... .. . . ... 305-731-2484 
GA Norcross, Glen White & Assocs. ...... 404-441-1447 
IL Rolling Meadows, Sumer. Inc. •....... , 708-891-11500 
IN indianapolis, EIcIm. Sis. & Eng......... 317-849-4260 
IA Cedar RapIds, Cahill Schmitz & Howe 

.....•.. ............ . ...... .•... .. ..... 319-377-8219 
KS Slllnley. West Assocs. ................ 913-897-6388 
MA Woburn, MiIJ.Bem Assocs. ............ 617-932-3311 

317-872-4910 
IA Cedar Rapids, Added Value Elect. Dial 

.. .. . .. .. . .. . .. . .. . .. .. . .. .. .. .. ... .. .. 319-363-0221 
KS l.enexa, HalJ.Mark EIc\ms. ............ 913-888-4747 
MA WiIrTlngton, Milgray EIcIms. ... . . . . . . . . 508-657-5900 
MI UvonIa, HaI~Mark EIc\ms. ............ 313-462-1205 
MN Minneapols, Sterling EIctms. •• .... • .. . 612-831-2688 
NJ Marlton, Miigray EIctms. .............. 809-983-5010 
NY Famingdale, MIIgray EIc\ms. ......... 516-391-3000 
NO Raleigh, HalJ.Mark EIcIms. . .. .. . .. .. .. 919-872-0712 
OH Solon, Hall-Mark Elctms. .............. 216-349-4832 
OK TusIa, Sterlilg EIcIms. ................ 916-663-2410 
OR Beaverton, Anthem EIctms. ........... 503-843-1114 
TX Richardson, AnIhem EIctms. .......... 214-236-1700 
UT Salt Lake CIty. AnIhem EIc\ms. ••••••• 801-973-8555 
VA Richmond, Sterling Elctms. ........... 804-226-2190 
WA Bellevue, Alrnac EIc\ms. .............. 206-843-9992 
Can VIlle Sl Laurent, Que.. ITT Mullicompollenls 

....... .. ........ .... .. ..... . .. .... .... 514-335-7897 

DALSA INC .• 605 McMurray Road, Waterloo, Ont., Canada 
N2V 2E9, Tel: 519-8l16-8000. FAX: 519-866-8023; SIs. 
MgT: Dan Blacklock 

DANCER COMMUNICAT10NS. INC. 162 Saxer Ave.. 
Media, PA 19064-2334. Te~ 215-543-8088, FAX: 215-543-
2151; SIs. MgT: Barbara Gordon 

Local Sales Offices & Reps 
CO Littleton, Base Technlgs. Co. .. .. .. .. .. 303-979-3392 

Local DIsIributonl 
WI Milwaukee, Nuvisco, Inc. . .. .. . .. .. .... 414-445-9206 

D & B POWER, INC. 

F~:516-58~5952 
D & B POWER, INc.. 204 N. Fehr Wey. P.o. Box 44lM, 

Beyshore, NY 11708, Tel: 516-588-5955; FSC Il10.: 54337; 
Empl: 25; SIs. Mgr: Gordon Beet; Dist. Mgr: Dan Hall 
........•........•. . ....••........•. .. ....• 001898-1_ 

Local Sales Offices & Reps 
CA Pasadena, EI8ctro Mecha.InsIrs....... 818-795-7193 
MD HUnt Valley. Eagle SIs. ..... .... .. ..... 301-666-3930 
CA Santa Clara, Veer Mkig. ............... 406-988-1810 

0& P MFG.INC. 32 HamlIIon St., Chalfont, PA 18914; Tel: 
215-997-1200, FAX: 215-997-1200; ErI1IL: 7 

FAX: 407.;855-6884 
DANIELS MANUFACTURING CORP •• 528 Thcirpe 

Ad., Orlando. FL 32824, Tel: 407-855-8161. TELEX: 
564321; FSC No.: 11851; EmpL: 180; SIs. MgT: Don 
MaIInoVsky; Dist. MgT: DonMallnov8ky. ........ 1>1703 

654 North American offices only. For worldwide r8ps & distri~ors, see VoL W. EEM 1991 



Manufacturers and Sales Offices Directory 
Local Sales Offices & Reps 

CA EI Tom, DMC Western Reg. .......... 714-588-8090 

DAN-L INC, 229 Laurel Rei, E. Northport, NY 11731, Tel: 
518-757-8000; FSC No.: 28327; Empl: 22 

DANMAR INos., 11952 Challenger Court, Moorpark, CA 
93021, Tel: 1-805-529-3788, 1-6OO-66IH>288, FAX: 805-
529-3837; FSC No.: 31690; EmpL: 10; Sis. Mgr: Mukund 
Patel 

DANTEL., 2991 N. Argyle Ave., Fresno, CA 93727, Tel: 209-
292-1111, TELEX: 35-5457, FAX: 209-292-9355; FSC No.: 
56960; Empl.: 205; Sis .. Mgr: Bob Long 

DANTRONICs. INC., 3175 Hainer Ct, St Pau~ MN 55126, 
Tel: 612-484-2108; Empl.: 22 

DARE ELECTRONICS, INC., 3245 s. County Rd., 25A, 
Troy, OH 45373, Tel: 513-335-0031; FSC No.: 55901; 
Empl.: 20; SIs. Mgr: Paul J. Gilmore 

DATA, INC.,7702 Emerald Ave., Box 2071, Ft Collins, CO 
80525, Tel: 303-493-1222; Empl.: 3; SIs. Mgr: Sharon 
Shilling; Dist. Mgr: Sharon Shilling 

DATA BUSINESS PUBLISHING, Information 
Handling Services, 15 Inverness Way East, P.O. Box 
6510, Englewood, CO 80155-6510, Tel: 303-799-0381, 
TELEX: 530606; Empl.: 30; SIs. Mgr: Tom Littman; 0181. 
Mgr: Ray Coakes 

DATA CHECK CORPORATION, 9918 Via Pasar, San 
Oiego, CA 92126, Tel: 619-578-0101, FAX: 619-578-9215; 
FSC No.: 55792; E"1lL: 45; Sis. Mgr: Bill Acosta 

DATACHRON INC, 1150 E. Stanford Court, Anaheim, CA 
92805, Tel: 714-385-1705, FAX: 714-978-2514; FSC No.: 
56259; Empl.: 19; Sis. Mgr: Clyde Davis 

DATA CIRCUITS, COMPUTER LOGICS LTD, 6380 
Viscount Rd, Mississauga, Ont, Canada L4V 1H3, Tel: 
418-672-3633, TELEX: 418-672-3869; E"1lL: 80; Sis .. 
Mgr: Rick Way; Dist. Mgr: Rick Way 

DATACOM, INC., Box 278, Ft Walton Beach, FL 32549, Tel: 
904-244-6121, FAX: 904-244-6344; FSC No.: 32365; 
EmpL:50 

DATACON, INC, Interconnect Sub-Systems, 60 
Blanchard Rd., BurNngton, MA 01803, Tel: 617-273-5800, 
FAX: 617-273-4809; Empl.: 350; Dist. Mgr: Lonise M. 
Evelyn 

DATACUBE, INC, 4 Dearbom Rd, Peabody, MA 01960, 
Tel: 508-535-6644, TELEX: 6817540, FAX: 508-535-5643; 
EmpL: 130; Sis. Mgr: Denny Maher 

FAX: 201-773-9672 
DATA DELAY DEVICES, 3 Mount Prospect Ave., Clifton, 

NJ 07013-1915, Tel: 201-773-2299 ..••.. A-1532-1548 

Local Sales Offices & Reps 
AL Huntsville, Hughes Assocs. ........... 205-533-9108 
t.;Z Phoenix, Tech SIs., Inc ..........•..... 602-246-1614 
AR R-Squared ........................... 713-620-3210 
CA Mission Viejo, Jay MkIg. Assocs. ...... 714-768-7519 
CA Mountain View, Weseloh/Swanson & Assocs. 

•......•..•..•............•......•..... 415-961-0565 
CT Dynamic SIs., Inc ...•...........•...•.. 617-272-5676 
DE Jack McCoy Assocs. .............•... 215-363-0350 
FL Pensacola, Hughes Assocs.,lnc. ....... 904-433-1787 
GA Norcross, Hughes Assocs., Inc. •.....• 404-662-1587 
IN J. M. Finnegan & Co. . . . . . . . . . . . . . . . • .. 216-238-5905 
KV J. M. Finnegan & Co. . . . . . . . . . . . . . . . . .. 216-238-5905 
LA R-Squared ....•..•............•..•.•. 713-820-3210 
ME Dynamic SIs., Inc. .•.........•.. " .•... 617-272-5676 
MA Burlington, Dynamic SIs., Inc. ......... 617-272-5676 
MI Grand Rapids, Jim Finnegan & Co. ... 616-245-4621 
MS Corinth, Hughes Assocs.,Inc. .....•... 601-287-2915 
NH Dynamic Sis., Inc. .• .. . . . • . • .. . . . .••... 617-272-5676 
NJ Medford, Jack McCoy Assocs. ........ 609-953-0770 
NY Pittsford, James E. Zimmrnerman SIs. 

NC Raleigh, Hughes Assocs.,1nc. ........ . 
OH Dayton; Jim Finnegan & Co. . ....•.... 
OK R-Squared ......•..•......•...•.•...• 
PA DowningtoWn, Jack McCoy, Inc. ...... . 

716-381-3166 
919-467-7029 
513-890-8322 
713-820-3210 
215-363-0350 

PA Pittsburgh, Jim Finnegan & Co. . ..... . 
RI Dynamic Sis., Inc. .........•........... 
SC Hughes Assocs., Inc. ................. . 
TN Morristown, Hughes Assocs., Inc. .... . 
TX Houston, R-Squared ........•......... 
VT Dynamic SIs., Inc. ...•................. 
VA Jim Finnegan & Co .......•.....•...... 
Can Ont, Source Elctms. . . .......... .. 

Local DIstributors 
CA Sunnyvale, Target Elctms. ........... . 
TX Dallas, Omni Pro .................... . 

412-823-5400 
617-272-5676 
919-467-7029 
615-587-2433 
713-820-3210 
617-272-5676 
216-238-5905 
416-676-0830 

408-734-5611 
214-233-0500 

DATA-DESIGN LABS., P.D. Box 711, 7925 Center Ave., 
Cucamonga, CA 91730, Tel: 714-987-2511; Empl.: 1200 

DATA DEVICE CORP., See ILC Data Device Corp. 

FAX: 213-640-7639 
DATA DISPLAY PRODUCTS, 445 So. Douglas St, EI 

Segundo, CA 90245-4630, Tel: 213-840-0442, 800-421-
6815; FSC No.: 15513; EmpL: 40; SIs. Mgr: Anthony 
Toniolo; Dist. Mgr: Anthony Torriolo ..... 8-1142-1144 

DATA ENGINEERING, INC, 2515 N. State Rd 7 Ste.207, 
Margate, FL 33083-3206, Tel: 305-971-0400; SIs. Mgr: 
Mario M. Martinez 

DATA ENVIRONMENT, INC., Box 91511, Baaverton, OR 
97291, Tel: 503-643-4292 

DATA INSTRUMENTS, INC., 100 OiscoveryWay, Acton, 
MA 01720, Tel: 508-264-9550, TELEX: 200081, FAX: 508-
263-0830; EmpL: 300; SIs. Mgr: Ernest C. Lutfy 
. ........•...................•................... 8-1891 

Local Sales Offices & Reps 
AL Huntsville, FLW SoUlheast, Inc. •.....• 205-536-6207 
AL Mobile, FLW S.W. . .. . . . .. . . .. . .•. . . . .. 205-99Q-8989 
t.;Z Scottsdale, Williams Assocs. . . . . . . . . . . 602-494-0790 
CA Laguna Hills, Elotek Sys., Inc. ......... 714-830-4656 
CA Santa Clare, Johnson Assoc. ......... 408-984-4626 
CO Highlands Ranch, Valcamp Elclms., Inc. 

...............•...•..•..•............. 303-791-0330 
FL Orlando, FLW Southeas~ Inc. ......... 407-894-9671 
GA Marietta, FLW Southealll, Inc. ......... 404-424-1731 
IL Bridgeview, Finn & Conway, Inc. ...... 708-599-0103 
IA Cedar Rapids, DelHron Co. . . . . . . . . . ... 319-393-0075 
MD Forest Hill, Dick Pfeffer .•............. 301-557-9167 
MA Acton, Data Inslrs., Inc. ..•.....•....... 617-264-9550 
MA Acton, Dave Hannon .................. 617-284-9550 
MI Sterling Hgts., Geotronix, Inc. ......... 313-254-0520 
MO Florissant. DalHron Co. ................ 314-839-0033 
MO Kansas City, Daillron Co. ............. 816-436-6445 
NM Albuquerque, Williams Assocs. ....... 505-255-1638 
NY Albany, Expert Indl. Sys., Inc. ." 518-869-3355 
NY Buffalo, Expert Indl. Sys., Inc. .......... 716-627-1111 
NY Rochester, Expert Indl. Sys, Inc. ...... 716-323-1305 
NY Syracuse, Expert Indl. Sys., Inc. ....... 315-455-2469 
NC Charlotte, Emco, Inc. . . . . . . . . . . . . . . . . .. 704-372-8281 
OH RIchfield, Geotronix, Inc. .............. 216-659-6100 
OH Trotwood, Geotronix Inc. . . .. . . . .•. . . .. 513-854-5939 
OK Oklahoma City, Bauman Instr. Corp. .. 405-631-6080 
OK Tulsa. Bauman Instr. Corp. . .. . . . . .. ... 916-482-8086 
PA Allison Park, Geotronix, Inc. ........... 412-487-1770 
PA Richboro, Technical Dvcs.lnc. ........ 215-953-1595 
TN Me"1lhis, FLW SoUlheast, Inc. ........ 901-345-3563 
TX Grand Prairie, Collingsystems, Corp. .. 214-647-3569 
TX Houston, Collinsystems, Corp. ........ 713-464-9460 
WA Redmond, S.EA SIs. . . . . . . . . . . . . . . . . .. 206-683-4999 
WA Vancouver, S.EA SIs. ................. 206-573-5161 
WI Brookfield, Finn & Conway Inc. . . . . . . .. 414-784-3300 
Can Richmond, 00, Maxwell Morton Assocs. 

: ........•..•...•...................... 604-273-1337 
Can Woodbrid~ Ont, Technel E"ngrg. Inc. 

Local Distributors 
CA Milpllas, A. Biederman, Inc. ........... . 
CO Lafayette, Big Hom Instrmn. •.......... 
CT Meriden, Meriden Cooper •.•.......... 
GA Norcross, AA Elec. Inc. .....•.......... 
IN' Indianapolis, C & E SIs., Inc. .......... . 
MD Baltimore, Bevier ..........•.......... 
MA Billerica, Tanyx Mess. Inc. ........... . 
MI Taylor, North ean Engrg., Inc. ........ . 
MN St Pau~ Powerfmation .•....•....•... 
MS Jackson, B&B Controls ....•.... ' ....•. 
MD St Louis, ISL Corp. .................. ; 
NJ Newark, Norman Bragar Co., Inc. ..... . 

416-851-4244 

408-435-0209 
303-665-4054 
203-237-6448 
404-449-8670 
317-844-9799 
301-242-8800 
508-671-0183 
313-942-Q9oo 
612-645-0781 
601-354-0405 
314-423-3141 
201-344-1100 

NY Buffalo, KOM Lamb Inc. ...•.•...•...•. 
NC Charlotte, EMCO .................... . 
OH CinciM~ J.N. Fauver Co., Inc. ...... . 
OH Twinsburg, The Stanley M. Proctor Co. 

OR Portland, Branom Instr. • •••••......... 
TX Dallas, Buffer and Land .............. . 
TX Sugar Land, Alpha Process Sis. •.•.... 
UT Salt Lake City, Rust Automation Equip. 

DATAK 
716-674-3530 
704-372-8281 
513-891-8400 

216-425-7814 
503-283-2555 
214-343-8800 
713-240-4505 

.......•...........•.............•..... 801-486-9665 
VA Richmond, Meter Metrics Oiv, Fidus Corp. 

...............•...•.•.........••....•. 804-275-1431 
WA Seattle, Branam Instr. ....•............ 208-762-6050 
WI Waukesha, Powerfmation ..•.....•... 414-542-2668 
Can Don Mills, Ont, Intertechnology, Inc. . . • 418-445-5500 
Can Montrea~ Que., Emaco(Canada) Ltd,/Ltee 

.•.................•................... 514-331-0551 

DATA I/O CORP, 10525 Willows Ad N.E., Redmond, WA 
98073-9746, Tel: 208-681-6444, TELEX: 15-2167; EmpL: 
550 

DA TAK CORP, 55 Freeport Blvd., No. 23, Sparks, NV 
89431, Tel: 702-359-7474, FAX: 702-359-7494; Sis. Mgr: 
Barry Brown. . ... . . .. . . . . . .. . . .. . .. . .. .•• C-1583, 1685 

Local Sales Offices & Reps 
AL Huntsville, DHR MkIg., Inc. ...........• 208-722-0440 
CA Foster City, Polach & Bensinger ...•.• 415-578-6200 
CA Gardena, Ungar SIs. Assocs. .. . . . . . . . . 213-532-6837 
CT Lebanon, Adams McGregor Sales .... 203-537-5737 
FL Hollywood, Mel Yarish & Assoc. .•.•.• 305-985-5605 
GA Duluth, DHR MkIg., Inc. .............•. 404-564-0529 
IL Sugar Grove, Manx Co. .. . . . • . . • . . . . .. 708-466-4200 
IN Indianapofis, Current Elec. Mktg. ..•.•. 317'257-3658 
KS Overland Park, M.I.N.K Associates ..•. 913-341-8309 
MD Silver SprIng, Mid-Atlantic SIs. ......•. 301-593-7749 
MI Grand BIanc,lnter-Comrn, Inc. ..•..... 313-695-0665 
MO Bridgeton, M.LN.K Assocs. ............ 314-291-5454 
NC Raleigh, DHR MkIg., Inc. ............•. 919-629-1970 
OH Chagrin Falls, LW. Bennett & Assoc. .. 218-247-2174 
OR PorUand, Jos. V. Beiusko ...........•. 503-222-4279 
PA Philadelphia, Instrmn SpeciaHies .•... 215-742-0898 
AI Coventry, Adams McGregor .......... 401-72!1-13OO 
SC Greenville, DHA Marketing Inc. . . . . . . .. 803-235-3594 
TN Neshville, DHR Marketing Inc. ......... 615-331-2745 
TX Dallas, J & J Sis. Co. . . . . . . . . . . . . . . . . . . 214-328-9739 
VA Charlottesville, Mid Atlantic Sales ... .. 804-973-8099 
Can Montrea\ Cantronics Ltd.fCantronics Inll L1d 

....................................... 514-848-7132 
Can Scarborough, Ont, Cantronics Ltd/Cantronics IntL L1d 

.................... 416-297-8668,FAX:416-297-0107 

Local Distributors 
AL Birmingham, ACK Radio Supply Co. .. 205-322-0568 
AZ Phoenix, Dalis Elclrns. ................ 602-275-2685 
AZ Scottsdale, D.C. EIcIms. . . . . . . . . . . . . . . . 602-945-7736 
CA Canoga PI<., Sandys Elctms. .......... 816-348-6353 
CA Milpitas, Zack Elctms. .. . . . . . . . . . . . . . .. 408-942-5432 
CA San Jose, Quement Elctms. .......... 408-998-5900 
CA Sunnyvale, Fry's Elclms. .............. 408-733-1770 
CA Thousand Oaks, Pace Elctms ......... 805-497-7515 
CA Van Nuys, All EIcIms. ................. 816-333-6009 
CO Danver, Fistell Micro ....... ; . . . . . . . . .. 303-393-6000 
CT Greenwich, Wise Comps. ............. 203-531-4880 
DE New Cestle, Electronics Exch. ........ 302-322-5401 
FL Miami Elclm Equip. .................. 305-871-3500 
FL Orlando, Orlando Frame & Art ........ 305-898-6271 
GA Atlante, Ack Radio Supply ............ 404-351-6340 
10 Boise, Kimball Elctms. ................ 208-232-2201 
IL Berwyn, B-B & W, Inc. ....•........... 312-749-1710 
IL Mt Prospect, Tri-Slate EIec............ 312-255-0600 
IL Niles, Joseph Elec. •.................. 312-297-4200 
IL S. Holland, Union Elctrns. ............. 708-333-4100 
IN Ft Wayne, Warren Radio ............. 219-426-5344 
KY Louisville, Peerless Elec. .............. 502-837-7674 
LA Lafayette, Ralph's ................ ; .... 318-233-0105 
MD Aberdeen, Harco Elctrns. ............. 301-836-7990 
MD Rockville"Capllol Redio Whlsrs. ...... 301-881-2270 
MA Needham, You-Do-H Elctms. .......... 617-449-1005 
MA Norwood, Gerber Eiac. . . . . . . . . . . . . . . .. 617-769-6000 
MI Ffint, Shand Elclms. .................. 313-743-8940 
MI Livonia, Norwest Elctms. .. . . . . . . . .. ... 313-261-4551 
MN Minneapolis, AEI! Acme EIctm Paris. .. 612-338-4754 
MO Kansas City, Elctm. Supp. . . . . . . . . . . . .. 816-931-0250 
MO St Louis, Gateway Elac. .............. 314-427-6116 
MO St Louis, Van Sickle . . . . . . . . . . . . . . . . .. 314-621-5000 
NE Uncaln, Scott Elec. Supp. ............. 402-466-8221 
NV Les Vegas, Hurley Eiac. ..... : . . . . . . . .. 702-384-5666 
NV Reno, Elact Distr. Co. ... . . . . . . . . . . . . .. 702-323-2766 
NJ Greenbrook, Greenbrook Elctms. ..... 201-966-3500 
NJ Kenilworth, Federated Purchasers, Inc. 

NM La Cruces, Elctm. Parts Co. ..........• 
NY Buffalo, Summit Distr ................. . 
NY Hauppauge, BroadIine EIcIms. ....... . 
NY Plainview, KeMn Elclrns. ............. . 
NY Rochester, Summit Eiac. ............. . 
OH W~, REM Elclrns. Supply ........ . 

201-272-0505 
505-523-4578 
716-687-2600 
516-231-4100 
516-349-7620 
716-334-8110 
216-373-1300 
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DATAK 

OK Oklahoma City, Alidio Supp. .......... 405-232-6127 
PA Harrisburg, Cumbet1and Elctms. ...... 717-233-5883 
PA Braddock, Lei! EIcIms. ................ 412-351-5000 
PA Philadelphia, AC. Radio ... ;.......... 215-462-9379 
PA Aeadlng, Barbey Elctms. .............. 215-376-7451 
AI Pawtucket, Jabbour Electronic Supply 

AI Providence, W. Dandrela & Co. ...... . 
SC CharIesIoI\ WhO_Ie IneIs. EIcIms. .. 
TN Memphis, W & W 0Istbg. ........•.... 
TX Houston, EIctm Parts Outlet ......... . 
TX AichaIdsOl\ 011 The SheR Comps. ... . 
UT SaIl Lake City, Kimball EIec. ......... . 
UT Salt Lake City, Stand8rd Supp. Co. ... . 
VA Annadale, Aroade Elclms. ............ . 
VA NoIfoIk, Priast Elctms. ............... . 
WA Seattle, Aadar Elec. Co. Inc. ......... . 
WI Milwaukee, IndL Elclms. ............. . 
WI Wausau, Electronics Inc. ............. . 

401-728-4600 
401-861-2800 
803-722-2634 
901-527-4627 
713-78+0140 
214-238-0808 
801-328-2075 
801-486-3371 
703-256-4610 
804-855-0105 
208-282-2511 
414-276-1212 
715-845-4671 

DATAKEY, INC. 407 W. Travelers Trai~ Burnsville, MN 
55337, Tel: 612-891H185O, FAX: 612-890-2726; FSC No.: 
7025; EmpL: 44; SIs. Mgr: Jerry Korsbon 

............. ., 
FrSi .......... 

FAX: 703-662-1682 
DATALUX CORP., 2836 Cessna Dr. Winchester, VA 

22801, Tel: 703-662-1500; E""L: 25; SIs. Mgi: RH. 
Twyford •...•.•••••..••. :....................... 801804 

Local SaleS Office:l & Reps 
CA San Joss, Peter LuHen . . . . . . . . . .. . . . . . 408-496-8578 
IL Buffalo Grove, Key Mktg. ............. 708-459-6900 
MA Brookline, Technlg. ProdS. ............ 617-731-0858 
NY Hauppauge, Sticom .. .. . .. . . ... .. .. ..• 516-366-4221 
TX Alchardson, R F. Kimball ............. 241-231-3447 
WA Aenton. Jensen Sis. .................. 208-277-2772 

Local Distributonl 
II- Wheeling, Hawk Elclrns., Inc. .. . . . . • . .. 71 B,45B-4030 
NY Elmsford, Kintronlcs, Inc. .............. 914-347-2530 

DATAMEDIA CORPORATION, 11 Trafalgar Square, 
Nashua, NH 03063, Tel: 603-868-1570; Empl.: 300; SIs. 
Mgr: Dan Caldwell 

FAX: 708-860-3672 
DATA MEGA INC., Mega Data. 790 Maple Lane, 

Bensenville, IL 60106, Tel: 708-860-6501 
........................ ,..... . . . ..... .. ... D·1087-1089 

DATA POWER, See BeeVer Labs 

DATAPROBE. 170 Coolidge Ave., Englewood, NJ 07631, 
Tel: 201-569-6464, TELEX: 200879-PR()8.UA, FAX: 201-
894-0939; EmpL: 30; SIs. Mgr: D. Weiss; Dlst. MgT: S. 
Weiss ' 

DATAPRODUCTS CORPORATION. 6200 Canoga Ave., 
Woodland Hills, CA 91367-2499, Tel: 816-888-4014, 
TELEX: 67-4734, FAX: 818-867-4799; EmpL: 3500; SIs. 
Mgr: PaUl Depa; D/st. Mgr: John Thorse 

DATAPRODUCTS NEW ENGLAND, INC., 50 Barnes 
Park North, Wallingford, CT 06492, Tel: 203-265-7151, 
FAX: 203-265-7801; FSC .No.: 96238; Empl.: 300; SIs. 
Mgr: Robert GriIIIth 

DATAQ INSTRUMENTS, INC., 625 Sweitzer Ave. Akron, 
OH 44311, Tel: 216-434-4284 , 800-553-9006, TELEX: 
6502817028, FAX: 216-434-5551 

DATA RACE, INC. 11550 1M-10 West, SIs. 395, San 
AntonIo, TX 76230, Tel: 512-558-1900, FAX: 512-558-
1929; EmpI.: 50: SIs. Mgr: Garrick C. Colwell 

DATARAM CORP. P. O. Box 7528, Pri~ NJ 08543-
7528, Tel: 809-799-0071, 800-622-0071, TWX: 51<Hl85-
2542, FAX: 809-799-6734;. EmpI.: 120; SIs. Mgr: carl 
Anderson,.SIs. V.P. 

Manufacturers and Sales Offices Directory 

FAX: 303~451-1143 
DATA RAY CORP., 12300 Pecos, Westminster, CO 

80234, Tel: 1-800-926-5556, 303-451-1300; EmpI.: 100; 
SIs. Mgr: A Woodley • . • . . . . . • .•• . • . •• . . .• 8.1050·1053 

Local Sales Offices & Reps 
CA Seal Ben. Texel ...................... 213-596-9411 
OR Beaverton, OIecn Tech. Sis. . . . . . . . . . . . 503-643-9488 
WA Believ1,Je, Olson Tech. Sis. ............ 208-883-n92 
Can Vancouver, Olsen Tech. Sis. .......... 604-960-5801 

DATA SET CABLE CO., INC-. 748 Danbury Ad., RidgefIeld, 
CT 06877, Tel:203-43B-9684, TWX: 710-467-0668, FAX: 
203-431-4657; EmpL: 70; SIs. Mgr: T. Buech 

DATASOUTH COMPUTER CORP. 4216S1uart AndreW, 
P.O. Box 240947, Charlotte, NC 26217, Tel: 704-523-B5OO, 
TELEX: 6843018, FAX: 704-523-9298; Empl.: 140; D/st. 
Mgr: Ann VeIas, National Accounts Mgr. 

DATA SPECIALTIES, INC. See Zebra Technologies 
Corp. 

DATA TECH, DIV. OF PENRIL CORP., See Moisture 
Register Products Diy. Aqua Measure Instrument 
Co. 

DATA TECHNOLOOY,INC.,4 Gill St, Woburn, MA 01811, 
Tel: 617-935-8620, FAX: 617-935-9656; E""L: 45; SIs. 
Mgr: L Flizzo 

DATATRAN CORP. 355 Yuma SL, Denver, CO 80223, Tel: 
303-n8-0870, FAX: 303-77B-08n; EmpL: 17; SIs. Mgr: 
Cindi L Kemper; D/st. MgT: Cindl L Kemper 

DATA TRANSLATION, INC., 100 Locke Dr. Marlboro, MA 
01752, Tel: 509-481-3700, TELEX: 951646, FAX: 617-481-
8620; FSC No.: 61867; E""I.: 270; SIs. MgT: Pam Nelson; 
D/st. Mgr: Lori Dustin 

DATATRONICS, INC. 28151 HIghway 74, Romoland, CA 
92380, Tel: 714-92B-noo, FAX: 714-~&-n01 

For all States not 1is1ed, please oontacI factory In 
RomoIand,CA 714-92&-7700 For all states not listed, 
please contact factory in Aomoland, CA 714-92&-7700 

DATATRONIC SYSTEMS CORP., Computer 
Sciences Diy., ex 44126 EEM/NMA, Panorama City, CA 
91412-0128, Tel: 818-988-5290; E""I.: 150 

DATAWARE ELECTRONICS INC., 8227 44th Ave. West, 
Mukilteo, WA 98275, Tel: 208-742-8577, FAX: 208-742-
9900 . 

DATAWRAP,INC. 37 Water Sl, Wekelfeld, MA 01880, Tel: 
617-246-5757, FAX: 617-246-5756; EmpL: 16; SIs. Mgr: 
Tony Lockwood 

Local Sales Offices & Reps 
FL Melbourne, A AEP ... .. ............... 407-242-9800 
NY Great Neck (East), F & F Metro .. . . . . . 516-482-4080 
OH Mount Orab, Benjenn Engrg. .......... 513-444-3175 
NY Syracuse (West), Labtronics .......... 315-455-7314 

DA-TECH·CORP. 141 Aailroad Drive, Ivyland, PA 18974, 
Tel: 215-322-9410. FAX: 215-322-9730; E""l: 110; SIs. 
Mgr: Bradford W. Bentz 

FAX: 508-339-6356 
DATEL, INC~ 11 Cabot Blvd., Manstieic1 MA 02048-1194, 

Tel: 508-339-3000, TELEX: 174388; EmpL: 550; SIs. Mgr: 
A RIsley .........•....................•.. 001158-1162 

Local SeJes Offices & Reps 
AL Huntsville, Hughes Assocs. Inc. ......• 205-533-9108 
KZ Phoenix, Tech. Sis. ...............•... 602-24&-1614 

,CA San OIego,BestronicsofSan Diego .• ' 619-693-1111 
CA Santa Clare, W. J. EIecIms. ....•...••. 408-982-9222 
CO Denver, EIcom,Inc. .••..••••••.••.•••• 303-337-2300 

CT Hamden, Datcom .•....•. ;............ 203-268-7005· 
CA La Mirada, Select EIctmtI. .•..••.••.••. 213-921-5159 
FL Largo, Q-Rep •. •••••••• .•••• . .•••• ..•. 813-397-8431 
GA Norcross. Hughes Assocs. Inc. •.•. . . • . 404-862-1567 
IL Inverness. Carvel Ensn & SIs. .•••.•• 708-934-9600 
IN indianapolis, Wilson Tech. Safae ••••.. 317-872-2513 
KS L_xa. MidI8c Assocs................ 913-541-0505 
MD Burtonsville, Chesapeake TechnIg., Inc. 

..•...•....••..•..•..•...•.•..... , ...•. 301-236-0530 
MA Waltham, Datcom •..•.......•..•..... 617-891-4600 
MI W. Bloomfield, InIInIty,lnc. ............ 313-932-1179 
MN Edina, Mel Foster Tech. Sis., Inc. ••••.• 612-941-9790 
MS Corinth. HUghes Assocs., Inc. .......•. 601-287-2915 
MO St Louis. Midtec Assocs. .•..•••••..•• 314-275-8686 
NJ HaddenIieId, G. L WlIHarns Assocs. .•. 809-428-6060 
NY Plark Mills, KLM-Garner •....••••••••. 315-653-6126 
NY Elmont, Crane & Egert ..•..•..•••••••. 516-872-0800 
NC Cary, Hughes Assocs., Inc. ....•...•.•. 919-467-7029 
OH Cincinnati, Arthur Baier Co. ......•••.. 513-n9-2395 
OH Cleveland, Arthur BeIer Co. ........... 216-481-8161 
OH Columbus, Arthur Beier Co. .. ....••••. 614-764-1144 
OH Dayton, Arthur Baler Co. ......•....... 513-276-4128 
PA Pittsburgh, Arthur Baier Co. ......••... 412-387-7799 
TN Knoxville, Hughes Assocs, Inc. ... . • . . . 615-558-0283 
TX CarroIItoI\ Tech. Mktg., Inc. ...••.... •.. 214-387-3601 
TX Houston, Technical Mktg, Inc. .•...•.• ; 713-763-4487 
TX Round Rock, Technical Mktg, Inc •.•.• 512-244-2291 
UT Murray, EIcom, Inc. •.•••••••..•...•••. 801-262-2400 
WA Bellevue, Advanced Power Camps. .. , 208-747-9127 
WA Seattle, Advanced Power Camps. ....• 206-527-7945 
WA Spokane, Advanced Power Camps. ... 206-928-7959 
WA Vancouver, Advanced Power Camps. 

WI New BerUI\ Carvel Engrg. & SIs. .••.•. 
Can Calgary, Alb., Future EIcIms. •....•..•. 
Can Downsview, Ont, Future EIcIms. ..•.•. 
Can Pointe Claire, Que., Future EIcIms. •... 
Can Wlmipeg. Man., Future EIcIms. ...•.•. 

206-896-4239 
414-784-7007 
403-250-5550 
416-838-4n1 
514-694-7710 
204-786-7711 

DATRICON. Scientific Technologies, Inc.. 31068 
GenstarAd., Hayward, CA 94544, Tel: 415-471-9717, FAX: 
415-471-9752; EmpL: 42 

DATRON INSTRUMENTS, A Wayetek Company, 
Hurricane Way, NorwIch, England, United KingdOm NR6 
6JB, Tel: 803-404624, TELEX: 651975173, FAX: 803-
483670 

DATRON SYSTEMS, INC. 200 West Los Angeles Ave., 
Simi Valley, CA 93085-1650, Tel: 805-564-1717, TWX: 
910-494-2787, FAX: 805-526-0865; FSC No.: 32255; 
EmpL: 175; Sis. Mgr: Chester Rowley 

FAX: 714-533-6345 
DATUM TIMING, Datum Inc., 1363 s. Slate College 

Blvd., AnaheIm, CA 92806-5790, Tel: 714-533-8333, 
ESVLNK: 714-533-8345; FSC No.: 31160; EmpL: 280; SIs. 
Mgr: Charles Neumann , ...• 001067,1120,1164-1187 

Looal SeJes Office:l & Reps 
AL Huntsville, South8m Mktg. Assocs. Ltd. 

· . . . . . . . . . • . •. . . . . . . . . . . . . • . . . . . . . . • . . . 205-534-ao20 
AK AnchOrage, Dryden Instrmn. .......... 907-344-4995 
CA Anaheim, oatum . . . . . . . . . . . . . . . . . . . . .. 714-533-6333 
CA San Diego, M. Ficken ................. 619-292-9392 
CA Santa Clare, Ward/Davis Assocs. .• . .. 408-245-3700 
CO LittIeIon, Vic Meyers Assocs. Inc. ..... 303-730-7313 
CT. Mt. Carmel, Scientific Dvcs.- Connecticut 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 203-248-9361 
FL Longwood, South8m Mktg. Assocs. Ltd 

....................................... 407-882-7317 
FL Satellite, So~ Mktg. Assocs. Ltd. 

407-777-3587 
GA Marietta, Southern Mktg. Assocs. Lid. 

· . . • . . . . . . . . . . . . . . . . . . • . . . . . .. . . . . . . . .. 404-565-0803 
IL Oss Plaines, Marsland Assocs. ...•.•• 312-298-2620 
IN Brownsburg, Marsland Assoc. ......•. 317-652-8688 
IA Marion. Marsland ..................... 319-373-0586 
LA Metairie, Data Mktg. Assocs. ...•..••.. 504-833-3655 
MA WaIth&rl\ Scientific Oevices-New England 

.... ,.................................. 617-890-2252 
WI New BerlII\ Marsland ....•.....•.....• 414-786-8611 
MN Minneapolis, Marsland Assocs. •....•• 612-545-4481 
MO Sl louis, Marsland Assocs. ••. . . . . • . • • 314-991-1399 
NJ Haddonfield, G. L Williams Assocs. ... 809-428-8060 
NJ Union. Friedman Assocs., Inc. .... :.... 201-964-8200 
NM Albuquerque, VIc Meyers Assocs. Inc. 

• . •• • .• •• • • • •• • • • • • • • . . • • • • • • • . . •• . • . • • 505-684-6878 
NY Frankfort, KapItaIlnstr. Sis. ........•..• 315-894-4245 
NC Durham, Southern Mktg. Assoc. Ltd. .• 919-479-6034 
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Manufacturers and Sales Offices Directory 
OH Dublin, Micro Sis. Corp. ............... 614-792-9117 
TX Austin, Data MkIg. Assocs. ••..•••••••• 512-338-4701 
TX Dallas, Data MkIg. Assocs. .•.•.•••...• 214-661-0300 
TX Houston, Data MkIg. Assocs. .......•. 713-579-2995 
TX San Antonio, Data MkIg. Assocs. . . . . . . 512-342-3031 
UT Salt Lake City, Vic Meyers Assocs. Inc. 

..•......•..•...•..•.••...•....•......• 801-581-1760 
MD Columbia, Creative MkIg. Assocs. . . . • . 301-880-4161 
WA Seattle, Comptronlcs .•.............•. 206-284-4842 

DAVIDGE CORPORATION, 94 Commerce Dr. Bueillon, 
CA 93427, Tel: 1105-688-9598, FAX: 1105-688-3306; Empl: 
6; SIs. Mgr: Dean Devidge 

DAVIES, HARRY, MOLDING CO. 4920 Bloomingdale 
Ave., Chicego, IL 60639, Tel: 312-622-6966; FSC No.: 
72512; EIJ1ll: 113; SIs. Mgt: Leo A. Sera; Dist. Mgr: Leo 
A. Sera 

DAVIS INSTRUMENTS MFG. CO. INC. 4701 Mt Hope 
DrIva, Bellimora, Me 21215, Tel: 600-368-2516, FAX: 301-
358-0252 

DAYCO PRODUCTS, INC. P.O. Box 1004, Deylon, OH 
45401-1004, Tel: 513-228-5926, TELEX: 288219, TWX: 
81~!H822; Empl: 6000 

DA YTRONIC CORP. Hawker Siddeley, 2589 Corporate 
PI. Miamisburg, OH 45342, Tel: 513-866-3300, TWX: 810-
473-2978, FAX: 513-868-3327; Empl: 180; SIs. Mgt: 
Ronald J. Toke 

DBA SYSTEMS, INC. P.O. Drawer 550, Melbourne, FL 
32902-0550, Tel: 305-727-0&60, TELEX:~; Empl: 
740 

Del 
FAX: 913-782-5766 

DCIINC_ 14812 W. 117th SIreeI, P.O. Box 215, Olalhe, KS 
66082, Tel: 913-782-5672; FSC No.: 58677; E""l: 35; SIs. 
Mgt: Larry Shellon . ••••.......•....•• 801054; 001342 

Local Sales Offices & Reps 
FL SarasoIa, REP USA ... •. .. . . .. .. .•.. .. 813-923-2897 
MA Pembroke, RG. Assocs.,Inc. .......... 617-293-5233 
MA LoweI~ RG. Assocs.. Inc. . . . . . . . . . • . . .. 508-458-9802 
NY PlIIsIord, L-Tron •.•.•••....•.....•.... 718-363-0050 
WA Seattle, BreIt Assocs.. Inc. . . . • . . . . . • • . . 206-328-6900 

Panel Meters 
P;z Phoenix, JSmith & Assoc. ............ 802-26HI981 
CA Los Angeles, Power Partners ......... 213-215-0800 
CA MIn. View, XEL .....•..•.........•..•. 415-968-1222 
CO Colorado Springs, J. Smith & Assoc. .. 718-597-5343 
CT Tolland, RG. Assoc. .................. 203-875-4201 
FL SarasoIa, REP USA . • . . • . . . . . . . . . • . . .. 813-923-2897 
IL Chicego, Commodore I •..•......•..•. 312-394-5441 
IL Roiling M~ Commodore !-Inc. .. 708-394-5441 
Me Aaytown, Vertec Assocs., InC. ......•.. 816-737-0377 
MI Clarkston, Bradcor EIcIms. .. . • . . . . . • . . 313-325-0941 
MN Mimeepolis, Trask Engrg. ...•........ 612-537-2434 
NJ M~, Vertec ....•.....•.....•.. 314-394-8242 
NV Lea Vegas, Jim Sm~h & Assocs., Inc. 

..•.....•..•.••......••.....•....•..•. , 702-798-5053 
NJ Cherry HII~ Analectro. Inc. • . . . . . . • . . . .. 600-795-6676 
NM Albuquerque, J. Smnh & Assoc. Inc. ••. 505-345-6501 
NM Albuquerque, Jim Smnh & Assocs., Inc. 

NO Charlotte, Zeico Assocs. Inc. .......•.. 
NO Cherlolle, Zeico Assocs., Inc. ......•.. 
MI Clarkston, Bradcor EIcIms. ...•........ 
OH Cleveland, Bradcor Elclms. ........•.. 
TX Dellas, Mess., Inc. ..•..•...•........•.. 
TX Dallas, Measuremenls, Inc. ....•...... 
Can Montrea~ Que., Morrison & Force Dvcs. 

Displays 
FL Longwood, cae Elctrns. ....•.....••.• 
GA Norcross, The Novus Grp. ..•.•......• 
IL Elmhurst, Utronix SIs. Inc. •....••.....• 
KS Olathe ....•....•...•...........•...... 
MI Clarkston, Bradcor EIcIms. .....•.....• 
MO Manchester .......................... . 
MO Sl Louis, Technical Sis. Assocs. ..•... 
NV Lea vegas ........................... . 
NJ Cherry HiI~ Analeclro, Inc. •.....•.....• 
NY PIIIsIord, L-Trqn Corp. •••••.•...•••.•. 
NO Gary, The Novus Grp. •.....•...•.•... 
OH Cleveland, Bradcor Elclrns. .•.....•... 
OR PorUand .••••..•..•..•...••••••...••.• 

505-345-6501 
704-541-6122 
704-541-6122 
313-328-0941 
218-671-1200 
214-661-8292 
214-661-8292 

514-737-0072 

407-831-5380 
404-263-0320 
312-834-1100 
913-828-2800 
313-325-0941 
314-394-8242 
314-521-2044 
702-798-5053 
800-247-3581 
716-383-0050 
918-480-7771 
218-671-1200 
503-241-9776 

AI Warwick, Erlronics, Inc .....•.....•.... 401-732-3587 
TX Dellas, Kay Todd Assocs. .....•....... 214-458-8833 
Can StLaurent, Que., Componetics •..••.•. 514-331-9930 

DOl INC., 5 Dodge St, Sia 310, Beverly, MA 01915-1703, 
Tel: 508-927-7978, FAX: 508-921-8386; Empl.: 4; SIs. 
Mgt: Erik Veleur; Dist. Mgr; Erik Valeur 

FAX: 416-470-1479 
DDK ELECTRONICS, INC. 401 Benlley Street , 

Markham, Onl., canada l3A 9T2, Tel: 418-470-1348; 
E~I.: 25; SIs. Mgr: Sleven Norton ...... C.1337-1345 

Local Sales Offices & Reps 
CA Fremont, DOl( EIcIrns., Inc. . . . . . . . . . . .. 415-228-0400 
CA Laguna Hills, 001< Elctrns..lnc ........ 714-455-9874 
CT GuiHord, DDK Elclms. ................ 203-458-2583 
NO Cary, DDK EIcIrns., Inc. .....•.....•... 918-480-8577 
TX DeIIas, DDK Elclms. Inc. .•.....•...... 214-480-1348 
Can Markham, DDK EIcIrns. ............... 416-470-1348 

Local Distributors 
L Bensenville, VOyelJ9f Elclms. ......... 708-860-1300 
MN Fridley, Voyager Elclrns. ....•.....•... 708-860-1300 
OH Akron, AESCO ........................ 216-762-8818 
TX Alchardson, Allair ...........•......... 214-231-5186 
UT Salt Lake City, Kimball EIcIms. .. . . . . .. 801-328-2075 
Can Montrea~ Elclm. Wholesalers ......... 514-768-8851 

. DEAK TECHNOLOGY, INC., See Elpez Instruments, 
Inc. 

DE ANZA MFG. SVCS. INC. 310 E. Garibbean Dr. 
SuMYVale, CA 94089, Tel: 408-734-2020, FAX: 408-734-
2580; FSC No.: 5935 & 5965; Empl: 100; Sis. Mgr: 
Michael A. Takahara 

DEARBORN WIRE & CABLE, INC. 250 w. CarpenIer, 
Wheefing, IL 60090, Tel: 708-458-1000, 600-323-0198, 
FAX: 708-458-0170; FSC No.: 28105; Empl.: 135; SIs. 
Mgr: Ray Grabowski; Disl. Mgr; Donna Kudlicki 

DE COURSEY ENGINEERING LABORATORY, 
11828 w. Jefferson, Culver City, CA 90230, Tel: 213-EX7-
9868; Empl: 7 

DEGUSSA CORP. Temperature Sensing Products, 
104 New Era Drive, So. Plainfield, NJ 07080, TELEX: 
4754247, FAX: 908-757-8561; FSC No.: 830673043; SIs. 
Mgr; Aon FlChier 

DEI, 230 N. Markel PI. Escondido, CA 92029, Tel: 618-743-
8344, FAX: 618-743-5297; Empl: 30; Sis. Mgt; Malt 
PedDie 

DEI<, INC., 3840 Swenson Drive, Sl Charles, IL 60174, Tel: 
708-377-2575. FAX: 708-377-0372; Empl: 115; SIs. Mgt; 
Mark N. Cohen 

DELBERT BLINN CO. Box 2007, Pomona, CA 91769, Tel: 
714-629-3900, FAX: 714-622-6218; Empl: 6 

FAX: 914-699-4005 
DEL ELCTRNS. CORP.; 250 E. Sandford Blvd, Mt 

Vemon, NY 10550, Tel: 914-898-2000, TWX: 710-582-
0130; FSC No.: 01378; Empl.: 95 .. A·1056-1057,22OO; 

D·17oo-1705 

Local Sales Offices & Reps 
CA Alhambra (So. CAl, MoW.Aiedel & Co. 

CA Sanla Clara (N.CA), Sourcetronics, Inc. 

MA Burtington, TrItek Inc. .............••.. 
PA Glenside, KoeIlert Assoc. ............ . 
WV Inwood, Koebel! Assoc. .............. . 
MD Kensington, Koebel! Assoc. .......... . 

213-283-7694 

408-988-8801 
617-272-4550 
215-867-2310 
304-229-8401 
301-493-8924 

DELEVAN DIV., American Precision lnels-Inc., 270 
Quaker Ad. E. Aurora, NY 14052-0449, Tel: 716-852-3600, 
FAX: 716-852-4814; FSC No.: 99800; Empl: 300; SIs. 
Mgr: DenIs Kohlhagen •..••..•••••......• A·1202-1205 

DELTA 
Local Sales Offices & Reps 

Al Decalur, EI Tech...................... 205-353-7899 
AZ. Phoenix, Toward Engrg. .............. 802-955-3193 
CA Chalsworth, F1fst Rep. of S. CA ....... 818-718-6155 
CA MilpKas, Advanced Technlg. SIs. ...... 408-946-4111 
CA Solana Beh, Cerco . . . . . . . . . . . . . . . . . . . . 618-792-5555 
CO Parker, TMA .•.......•.•.....•....•..• 303-841-3435 
FL Deerfield Bet>., Electro Comp. •........ 305-429-0802 
IL Downers Grove, Mornak SIs. .... . . . . . . 312-963-6400 
IN Fort Wayne, Uberty SIs. .. .•..•. .. ..•.. 317-888-8396 
IN New Albany, Uberty SIs. ....••........ 317-888-8396 
IA Cedar Rapids, C. Hom & Assl ........ 318-393-8703 
KS Parker, S. W. Wollard ...........•.•... 913-896-6552 
Me Lutherville, D. A. Dougherty Sis. Co. •.. 301-321-7890 
MA Sieriing, Compatible Camps. •....•.... 508-422-3327 
MN Mendola HgIs., G-II Sis. .....•......... 612-454-3086 
NJ Morrestown, TAl ..................•.•. 808-778-5353 
NJ Aidgewood, Bellou ..........•....•... 201-444-69110 
NY Manhassett, Ballou, Inc. ............... 516-827-1151 
NY Mendon, Tech-Mark .•.•.•..........•. 716-824-3840 
NY Utica, Tech-Mark ............•••..•.•• 315-733-0575 
NO Aaleigh, Godwin ••..........•......... 918-876-8000 
OH Mason, S-Tek .................•..•... 513-398-5843 
TX Irving, Kile EIcIm. Sis. Co. ............. 214-986-0321 
WA Bellevue, N.R Schullz ......•.......... 206-746-1890 
Can Mississauga, J. G. Weiss Co. Ltd. ....• 418-673-0011 
Can Nepean, J. G. Weiss Co. Ltd. .••.•••..• 613-825-0545 
Can Sl Lauren!, J. G. Weiss Co. Ltd. ......• 514-337-5022 
qan Vancouver, J. G. Weiss Co. Ltd. .....•• 804-873-1112 
Can Wwmipeg, J. G. Weiss Co. Ltd. ....•... 204-783-4387 

Local Distributors 
CA Foun1ain Valley, Ecliplek .. .••. .. ..•... 714-963-4009 
CA Garden Grove, NatIonal Elclms. ..•... 714-892-7749 
CA Irvine, ITT Mulllcomponenls ......•... 714-727-4001 
CA San DIego, Neumann ...........•..... 618-895-3005 
CA SanIa Clara, Trinity Elcims. •.......... 408-980-9014 
CA StenIon, Inductive Camps. ............ 718-826-3420 
FL Fl Lauderdale, Bros. Elee. of FI ....... 800-342-6700 
Me Savage, PyIIronics 100. ••............. 301-792-0708 
MA Sterling, Competible Comps. ........•. 617-422-6762 
NJ E. Brunswick, Brothers Elclms. .......• 201-238-2200 
NJ FairflekI, Micross Camps. .•.........•• 201-227-8007 
NY Bohemia, Car-Lac ..•......•....•...•• 516-567-4200 
NY Buffalo, Surrvnn Dlstrs................. 716-867-2800 
NY Farmingdale, Milgray/New York ...... 800-645-4729 
NY Plainview, ACI EIcIrrl& .......•......•. 518-293-8630 
PA NorrisIown, Cenlury EIcIm. Camp. .... 215-631-5400 
TX Fort Worth, Palco Supply .•........... 817-428-8596 
Can Bumaby ac., A-A-E Indl. EIcIms. Ltd. 

· • . . . . . . • . . . • . . • . . . . . • . • • . • • . • • . . . • • • • • 604-291-8866 
Can Don Mills, Ontario, Saynor Varah EIcIms. 

· . • . . . . . . . . • • . • . . . • . . • . . • • • • . . . • • • • . • •• 416-445-2347 
Can Montreal, Quebec. Preico Elclms. Ltd. 

..•...•.......•.........•.••.•....•.••. 514-388-8051 
Can PoInt&-Claire Quebec. Future EIcIrn •. 514-894-7710 
Can Willowdale, Ont., Milgl!lY Elctrns. ...... 416-756-4481 

DELTA CONTROLS CORP. 585 Fortecn St, Shreveport, 
LA 71107. Tel: 318-424-8471, TELEX: 784554, FAX: 318-
425-2421; Empl: 32; SIs. Mgt; Howard Entwislle, V.P. Sis. 

DELTA WIRE & CABLE CO., 2550 Commonweellh Ave. 
P.O. Box 833, North Chicago,lL 60064, Tel: 708-473-4990, 
FAX: 708-473-2425; EIJ1ll: 12; SIs. Mgr; Perry Stein 

DaTA ELECTRONICS MFG. CORP. 416 Cabo! St, 
Beverly, MA 01915, Tel: 508-927-1080, TELEX: 710-347-
0631, FAX: 508-922-6430; FSC No.: 00795; Empl: 108; 
SIs. Mgr: Colleen Lassiler; Dist. Mgr; Colleen Lassiler 

DELTA M CORPORATION, 525 Warehouse Ad. Qak 
Aidge, TN 37830, Tel: 615-483-1589, FAX: 615-483-1142; 
Empl: 18; SIs. Mgt: Aobert Cline 

A~LT£1 
FAX: 415-770-0122 

DELTA PRODUCTS CORPORATION. 3823 
Spi.Maker ct, Fremont, CA 94538, Tat 415-770-0680; 
Empl: 3000; Dist. Mgt ~ Karan McMillan 
•.••. A.1612-1813; 1>1348, 1810-1811; 001708-1707 

Local Sales OffIces & Reps 
Al Huntsville, Electra-Mark... . . . . . . . . . . . . 205-830-4400 
CA Newport Beh. Elkins, Assocs. •. . . • . • • • 714-848-6475 
CA San Diego, Falcon SIs., Technlg. .•.•.. 618-591-0504 
CA Sanla Clara, Gagner: Toomey Assocs. 

· . • . . . • . . • . . . . . . . . . . . • . . • . . . • . . • • . . . . • . 408-244-2200 
CT North Haven, Kitchen & Kutchen ...•. 203-239-0212 
CO Denver, Moss Mkl .••..•. . . . . . . . . • . . . . 303-340-8535 
IL Roiling Meadow, Eagle Tech. Sis. .•.•. 708-99H1700 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol: W. 657 



DELTA 
IL Wheeling. Unitf!d Prods. Co. .......... 312-4!;g-1222 
MA' Burlington, KHchen & Kutchen ........ 617-229-2680 
MN Edina, Hanna Und Ltd. . . . . •. . . . . . . . . . . 612-925-5700 
NJ Berkley Hgta, Cembridge & Allen Assocs. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201-464-0203 
OH Shaker Hgts. Omega Sis., InC. ..•. ,... 513-434-5507 
OH University Hgts., Omega SIs.-Cleveland· 

OK Tulsa, Advance Tech. SIs. : .......••.. 
OR' Portland, Tum Around Sis. ............ , 
PA San Juan, Elctm. Tech. Sis. ....... , .. . 

Loom Distributors ' 
AL· Huntsville, Hammond Eicims. •........ 
P;z Phoenix, Future Elctms. ............ .. 
CA Buena Park, Cypress Elctms. ........ . 
CA Fullerton, Kent Elctrns. .. , ............ . 
CA San Diego, Cypress EIctms. ......... . 
CA San Diego, Sigma Elctrns. .......... .. 
CA San Joss, Compass Comp. .. ...... , .. 
CA San Jose, Siarra West ............... . 
CA Santa Clara; CypreSs Elctrns. ........ . 
CA Santa Clara, Kent Elctms ............. . 
CO Whestridge, Cypress Elctms. •........ 
CT Wallingford. Cronin Elctm ...•........ 

218-751-9600 
918-664-0482 
503-640-4641 
a09-720-13OO 

205-830-4764 
602-968-7140 
714-521-5230 
714-773-0781 
619-535-0011 
619-565-2000 
409-432-7575 
408-435-7477 
408-9SO-2500 
408-727-9810 
303-431-2622 
203-265-3134 

Delta Design 
Big Savings with Used 

Environmental 
Test Chambers 
Sales -Rentals 

Mechanica~ C02, & LN2 
Systems Available 

Spedalis's In ,,,ondi,lonlll ,"amlH,s 'rom: 
Blue M, Delta Design, Ransco, 

Tenney, & Thermotron 

For Product Information & Ordering, 
Call RAG Electronics •.• 

~, 800-732-3457 
U 818-998-6500 

~ 
RAG Electronics, Inc. 

21418 Parthenia St., Canoga Park, CA 91304 

DELTROL 
l1ontipois 

RElAYS·SOlENOIDS·TIMERS·SOlENOID VALVES 

FUllllNE AUTHORIZEO DISTRIBUTOR 

·OO~ 
ELECTRIC SWITCHES 

NC(}RPORATED 

'2478 Fletcher Dr, los Angeles, California 90039·2897 

213-660-1310 800-421-8855 
FAX' 213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTlON-5100.FREE CATALOG 31EM on REQUEST 

Manufacturers and·Sales OffIces Directory 
FL Ft Lauderdale, Hammond EIctmS. .•.. 305-973-7103 
GA 'Norcross, Hammond EIctms........... 404-449-1996 
MD Beltsville, Pertricko SIs. .....•......•.. 301-937-4960 
MA Needham, Cronin ....•......•......•.. 617-449-5000 
MA Wilmington, Freedom Elctms. ......•.. 617-273-4300 
MN Minneapolis, Berquist Co. . . . . . . . . . . . . . 612-835-2322 
NJ camden, General Radio ....•......... 60&-964-8560 
NY Mt Vernon, All AmerIcan. • . . . . . . . . . . . . 914-699-2224 
NC ·Greensboro, Hammond Elctms. '.' . . • . . 919-275-6391 
OH Cincinnati, Schuster ....... :.......... 216-425-8134 
OR Beaverton,~EIcIms. .•••• , ..... 503-641-2233 
TX Allen. PrIme 0isIrbg. Co. .............. 800-526-7478 
TX Dallas, CypreSs ....................•.. 214-969-1435 
WA Bothel~ Cypress EIctms. ........•..•.. 20&-493-1144 
WA Ken1, Kent EIcIms. ........•..•........ 206-872-5800 
Can Montreal. Future Elctms. ..•........•.. 514-389-8051 

. DELTA DESIGN, 5775 Kearny Villa Ad., San DIego, CA 
92123-1111, Tel: 619-292-5000, TWX: 910-335-1215, 
FAX: 619-277-7884; Empl: 198; SIs. Mgr" Bob Wiliams 

DEL TEC CO. 13065 H Tom whHe Way, Norwalk, CA 90650, 
Tel: 213-926-2304, FAX: 213-926-8536; Empl.: 7; Sis. 
Mgr" Dennis Orman 

DEL TEC, 2727 Kurtz St, San Diego, CA 92110, Tel: 619-
291-4211, 800-854-2658, TElEX: 91 ()'335-1241 , FAX: 
619-299-6124; FSC No.: 52297; EmpL: 250; SIs. Mgr" Jeff 
Frank; Di8t. MgT" Gary Page 

DEL-TELEPRODUCTS, See DEI 

DELTROL 

FAX: 414-671-6809 
DEL TROL CONTROLS, 2745 S. 19111 St. Milwaukee, WI 

53215, Tel: 414-671-6800, TElEX: 26871; Empl: 250; SIs. 
Mgr" Frank S1adler; Di8t.Mgr" Frank S1ad1er 

. ' .............................. a.1456-1457, 1616-1619 

Loom Sales OffiCeS & Reps 
AL Huntsville, JWl Assocs. •..........•.. 205-883-1712 
P;z Tucson, Earl Clemick & Assocs. ...... 602-749-4003 
CA Canago Park, C & W Comp. SIs. ...... 819-70().2684 
CA Santa Clara, Gagner-Toomey Assocs. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-244-2200 
CT Watarbury, Cannon Assocs.. Inc. ...... 203-597-0240 
FL Deerfield Beh., Jack Krutek & Assocs. 

GA Roswell, JWl Assoc. ................ . 
IL Elk Grove Village, Tristar Group ..... . 
IN Ft Wayne, Nationwide Comps. .....•.. 
MA Chelmsford,' Cannon Assocs., Inc. .... . 
MN St Pau~ KencoIronlcs, Inc. .......... .. 
MO Chesterfield, Weisler & Assocs. ...... . 
NY Pt Weshington, Ashtec Inc. .. ........ . 
NY Rochester, Omni Sis. ... : ............ . 
NC Charlotte, JWl Assocs. .............. . 
OH Willoughby, Nationwide Comps. ...•.. 
PA Valley Forge, Providence MkIQ. .. .... . 
RI Warwick, Cannon Assoc. ............ . 
TX Houston, Weisler & Assocs. .......... . 
WA Redmond, Halbar-PNW,Inc. ......... . 
Can Pointa Claira, Nobel-Tack Inc. .. ..... . 

Loom Distributors 
AL Birmingham. American Eictm. Supp. .. 
AL Morrtgomety, Southern Controls ..... . 
P;z Temps, Control Design .............. . 
AR Little Rock, Carlton-Betas Co .•........ 
CA Anaheim, Control Design ............ . 
CA Canoga Park, C & A EIcIms. ........ .. 
CA San Jose, Conaolidaled Parts •........ 
CA Tustin. Western Switches ............ . 
CA Van Nuys. Wes-Garde ~ ..•..•.. 
CO Denver, Integrated Elctrns. ........... . 
CT Hartford, Hatry Elctms. .............. .. 
CT Waterbury, Century Elec. ............ . 
FL Altamonte Springs, Control Des. ..... . 
FL Ft Lauderdale, SE Elctrns. .......... .. 
FL Lakaland, Wes-Garde Comps. .....•.. 
FL Orlando, EMSCO .................... . 
GA S10ne Mountain, Control Des. ........ . 
IL Bensenville, Gould EIctms. .......... . 
IL Geneva, Malvin EIctms. .............. . 
IN Indianapolis, Control Design •......... 
IA Davenport, Warren Radio ............ . 
IA Dubuque, Miller EIec. Supp. .•......•.. 
IA Marion, Control Des. ................ .. 
IA West Des Moines, I'Iamco Co. ...... .. 
KS Kansas City, Komfield Thorp EIec. ... . 
KS WichHa, KrIz-Dsvis Co. .............. . 

305-427-4202 . 
404-518-8500 
708-593-0200 
219-423-9535 
509-649-3809 
612-645-7717 
314-537-0010 
518-767-0336 
716-248-0340 
704-541-5750 
216-946-3226 
215-935-3300 
401-732-1570' 
713-467-1862 
208-992-0990 
514-695-7498 

205-942-4656 
205-277-5030 
602-829-7961 
501-582-9100 
714-821-1516 
816-340-6022 
408-435-1200 
714-259-8144 
213-873-4802 
303-292-6121 
203-527-1881 
203-755-0405 
407-788-3220 
305-563-4131 
813-644-7564 
407-849-6362 
404-979-3500 
708-860-7171 
708-232-7300 
317-789-4559 
319-322-5301 
319-588-1469 
319-373-2923 
515-225-8933 
913-321-7070 
316-267-4354 

~ louisville, Peertess EIctm Equip. ..... 502-637-7674 
MO Aberdeen. Harco EIctms. ............. 301-838-7990 
MA Brighton, Interstate EIctms. Equlp...... 617-782-9000 
MA Westborough, In stock Prods. .••••... 508-87().5750 
MI Jackson. Fulton Radio Supp.,......... 517-784-8107 
MI Madison Hgts. Galea Indl EIcIms. ••.• 313-542-9090 
MN Minneapolis, Control DesIgn .......... 812-721-6555 
MO St Louis, Wes-Garde Comps. ......... 314-567-7776 
NH Keene, TradeSrnerl EIctrL Supp........ 603-352-1205 
NJ Oakland, Relay Specialllea ' .......... " 201-337-1000 
NJ Raritan. Masters EIctm .............. , 201-725-3533 
NY HauPll8UQ8, BroadHne EIcIms. ........ 516-231-4100 
NY. Hempstead, Davis EIcIms. •.•..•..•. . . 516-483-9200 
NY Rochester, Meslne Eicims. ........... 716-546-5373 
NY Vestal, Wholeaale EIec. Supp. ..•..••.. 607-729-1526 
NO Fargo. WESCO ....................... 701-232-4446 
NO MInot, J.L Corl1lany ................... 801-852-4466 
OH Akron, AESCO EIcIms. ................ 216-782-e818 
OH Willoughby, ~y Megatach ...... 216-953-0333 
OK Ardmore, Ardmore EIec. Supp. .....•.. 405-223-3571 
OK Tulsa, Radio, Inc. ..................... 918-587-11123 
OR Portland, Dunn EIec. .................. 503-265-0214 
PA Erie, Rem EIcIms...................... 81~5626 
PA Malvern, Control Design .............. 215-296-0150 
PA Philadelphia, Undley EIec. .......... :. 215-329-7005 
TX Dalles, Control Deai!Jl ................ 214-358-1441 
TX Lubbock, R & R EIec. Co. ............. 806-765-7727 
TX San Antonio, Blackburn Drivea ControlS 

.. .. .. .. . . . .. .. . .. .. .. .... .. . .. . .. .. .. . 512-349-2621 
UT SaIl Lake CRy, Kimbell EIctms. . . . . . • . • 801-328-2075 
VA Glen Allen, HermItage Distrs. ......... 804-550-3030 
VA S1aunton, Southern EIec. ............. 703-888-6218 
WI Manitowoc, Englewood EIec. . . . .• . . . . . 414-684-6653 
WI Milwaukee, Marsh EIctms. ............ 414-475-6000 
WI New Berlin, Control Design ........... 414-784-1015 

DEL TRON, INC. 290 Wissahickon Ave., N. Wales, PA 
19454-9990, Tel: 215-899-9261, FAX: 215-899-2310; 
EmpI.: 175-180 

DEL -TRON PRECISION. 5 Trowbridge DrIve, BeIheI. CT 
06801, Tel: 800-245-5013, FAX: 203-776-2721; ErnpI.: 50; 
Sis. Mgr" Emil Melvin 

DENNIS CHEMICAL, 2700 Papin St. St Louis, MO 83103, 
Tel: 314-771-1800, FAX: 314-771-8399; ~: 70; SIs . 
Mgr" Charlea F. Seger HI; Disl. Mgr" Charles F. Seger III 

DENNISON MFG. CO.,3OO Howard St. Framingham, MA 
01701, Tal: 508-879-0511, TElEX: 948-478; FSC No.: 
5975;2310; EmpL: 8000; SIs. Mgr" Gecrge CUrtis; Di8t. 
Mgr: Mike Connefs 

DENSEPAC MICROSYSTEMS, INC.. 7321 UncoIn Way, 
Garden Grova, CA 92641-1428, Tel: 714-896-0007, 800-
64-CH1PS. FAX: 714-897-1772; FSC'No.: 68647;~; 50; 
SIs. Mgr" Norman Taylor 

~c:: DENSITRDN 
......, . CDRPDRATION 

FAX: 213-534-8419 
DENSITRON CORPORAOON, Densltron 

International, 3425 W. LomHa BNd., Tonance, CA 
90505, Tel: 213-530-3530. TWX: 910-349-8200;'FSC No.: 
82483; ErnpL: 42; SIs. Mgr" RIchaJd Drlacoll; Di8t. Mgr" 
Richard Driscoll ................................ .1055 

Loom Saie13 OffIceB & Reps 
AL Huntsville, EMA ..................... 205-538-3044 
AL Huntsville, Eictm. MkIg., Inc. ..•..•..•.. 205-837-7383 
P;z Phoenix, Chaparral Elctrn, Inc. .:...... 602-996-5909 
CA Irvine, Coinp. Mktg. Assocs. ........ ,.. 714-727-0688 
CA Milpitas, Comp. Mktg. Assocs. (Telesis) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408-946-7300 
CO Englewood, Comp. Sis. ..•............ 303-.779-8060 
CT W. Hartford, Nova Assocs. (M-R Tech. Sis.) 

....................................... 203-521-2101 
FL Margate, EPM Corp. ................. 305-977-0331 
FL Orlando, EPM Corp. .................. 407-425-6149 
GA Acworth, EAB. Inc. ...... ...... .. .. .. . 404-975-3880 
IL Norlhbrook, H. Benjamin & Assoc. .... 312-272-2900 
IN Ft Wayna, R.L Bontampo Assocs. .... 219-478-1057 
IN IndianapoHs, R.L Bontampo Assocs. .. 317-299-6270 
KS Lanexa. Midlech Assoc. ...... , .. .. .... 913-541-0505 
MA Braintree, Nova Assocs. ...... ;....... 617-848-9330 
MI Southfield, R. C. Nordslrom & Co. ..... 313-&sg.7373 
MN Miooeapolis, EIecIro-Serv •..•.. . . . . . . . 612-338-3475 
MO St Louis, Midtech Assocs. ............ 314-275-8666 
NY Marcellus, J. G. WeIchAssocs......... 315-873-1009 
NY Piltcl\Qgue, OpIinun Sis. .... ,........ 516-756-0644 
NY RocheSter,J. G. Welch Assocs. ....... 716-244-1100 

658 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991· 



Manufacturers and Sales Offices Directory 
NY Rochester, Muilahy-Welch Sis. ..•.. . .. 71 &-266-2798 
NO Raleigh, C-Tech SIs. .•••••......•..•.. 91IH82-81oo 
OH Auroa, Engrg. Mkig. Assocs. .......... 21 &-562-61 04 
OH Centerville, Engrg. Mkig. Assocs. ...... 513-433-2800 
OH Worthington, Engrg. Mktg. Assocs. .... 614-436-9452 
OK Tulsa, Delta Comp, Inc. .....•...•..... 918-592-nIl 
PA Wynnewood, Metz-Benham Assocs., Inc. 

.......•............•...........••..... 215-698-7300 
TX Seagoville, Dena Comp., Inc. .......... 214-287-6333 
'UT Salt Lake City, Wasatau/Prorep Mkig. 

• • . . . . . • . . . . . . . . . . . •• . . . . . . . . . . . •• . . . . • 801-268-3434 
VA Sterling, Beacon-North................ 703-478-2460 
WA Seattle, J. J. Assocs., Inc. ...•..•.....• 206-246-6619 
Can Mississauga, ant, IntelaTech .....•... 418-629-0082 

DEPAC CORP. 201 Mill SI., Rome, NY 13440, Tel: 315-
339-1265; E~I.: 3 

DERINGER MFG. CO, 1250Townline Road, Mundelein, IL 
60060, Tel: 706-566-4100, TWX: 910-665-4231; SIs.Mgr_· 
W.Johnston 

DESIGNATRONICS, INC., See Automatic Coil Corp, 
Sub. Designatronics, Inc. 

DESIGN AUTOMATION, INC, 809 Massachusetts Ave., 
Lexington, MA 02173-3992, Tel: 617-862-6998, FAX: 617-
862-3769; FSC No.: 40417; E~I.: 8 

DESIGN COMPONENTS, INC, 1 Kenwood Circle, 
Franklin, MA 02038, Tel: 508-528-7300, 8OG-341-4811, 
FAX: 508-520-1424; EmpL: 60 

DESIGN TECHNOLOGY, l05o-R Pioneer Way, EI Cajon, 
CA 92020, Tel: 619-440-7686, FAX: 619-44G-8048; FSC 
No.: 619-44G-6048; E~I.: 50; Sis. Mgr: Jell ,Iones; Dis/. 
Mgr: Sherry Golden 

DESPATCH INDUSTRIES, 63 St Anthony Parkway, P.O. 
Box 1320, Minneapolis, MN 55418, Tel: 612-781-5363, 
TELEX: 29-0704, TWX: 6288-5512; E~I.: 360; SIs. Mg': 
P. Olson 

DETORONICS CORPORATION, 10660 E Rush St, S. EI 
Monte, CA 91733, Tel: 818-579-7130, TWX: 910-587-
3436, FAX: 818-579-1936; FSC No.: 28867; EmpL: 45 

DETROIT COIL CO" 2435 Hinon Rd., Ferndale, MI4822O, 
. Tel: 313-398-5600, FAX: 313-398-0481; EmpL: 120; Sis. 

Mg,: T. Dougherty ............................. a·l620 

Local Sales Offices & Reps 
CT BristOL M.L Assocs. . . . . . . . . . . . . . . . . • .. 203-589-2856 
.GA Decatur, Austin Brown Assocs. ....... 404-370-7500 
MA Wayland, M. L Assocs. ............... 508-358-5540 
MI Ferndale, Detroit Coil Co. ............. 313-398-5600 
MN Little Canada, Assured SIs. ......•.... 612-482-1309 
NJ Monistown, Andrews & Andrews. . . . .. 201-569-8800 
NY Glen Head, Andrews & Andrews ...... 518-692-8686 
PA Tamaqua, Loman Co .......•......••.. 609-796-0055 
WA Kent, C. B. Parsons Co. ...........•... 20&-762-7373 

DETROIT TESTING LABORATORY, INC., 7111 E 
Eleven Mile, P.O. Box 869, Warren, MI 4809G-0869, Tel: 
313-754-9000, FAX: 313-754-9045; FSC No.: 0739; Empl.: 
100 

DEV AR, INC, 706 Bostwick Ave., Bridgeport, CT 06605, Tel: 
203-368-6751, TELEX: 98-4234, FAX: 203-368-3747; 
EmpL: 80; SIs. Mg,: T. W. Tomesko 

DEVELCO, INC., 175 Nortech Pkwy, San Jose, cA 95134-
2306, Tel: 408-945-6500. TWX: 91G-339-9285, FAX: 408-
945-6504; Empl.: 50; Sis. Mgr: W. J. Baker 

DEXTER RESEARCH CTA., INC., 7300 Huron River Dr., 
Dexter. MI 48130, Tel: 313-42&-3921, TELEX: 757075 
DEXTER RES UD; Empl.: 22; Sis. Mg,: Robert Toth Jr. 

DEXTER SCIENTIFIC, 308 Benham SI., Palatka, FL 321n, 
Tel: 904-328-2450; EmpI.: 1 

DE YOUNG MFG., INC, 12820 N.E 125111 Way, Kirkland, 
WA 98034, Tel: 208-823-4798, FAX: 208-621-8633; FSC 
No.: 54937; EmpL: 70; SIs. Mg,_' Ted Johnson 

DGH CORPORATION, P. O. Box 5638, Manchester, NH 
03108, Tel: 603-622-0452, FAX: 603-622-0487; EmpL: 10 

DH PRINT, DIV. OF DH TECHNOLOGY, Technical 
Research Park, Riverlon, WY 82501, Tel: 307-856-4821, 
FAX: 307-856-0412; EmpL: 230; Sis. Mgr: Rich Phillips; 
Dist. Mg,: Rich PhiHips 

DIAGOSTIC INSTRUMENT CORP, 4 Copeland Dr, Box 
J, Ayer, MA 01432, Tel: 508-n2-4572, FAX: 508-772-
521 0; ~L: 125; SIs. Mg,: Brad Barone 

DIALIGHT CORPORATION, 1913 Atiantic Ave., 
Manasquan, NJ 08736, Tel: 908-223-9400, FAX: 908-223-
8788; Empl.: 400; SIs. Mg,: W. Moore ..• 801145-1150 

Local Sales Offices & Reps 
At., Huntsville, cartwright & Bean •..•..... 205-630-1540 
/12 Phoenix, Sheller-Kahn Co. ............ 802-581-0884 
CA Los Angeles, Lande & Assocs. ........ 213-879-0770 
CA Pleasanton, Moufthrop SIs............. 415-463-0450 
CA Sante Ana, Landa & Assocs. .......... 714-543-7805 
CO Bculder, Comp. Prods. SIs. ............ 303-53G-2800 
FL Ft Lauderdale, Panamtech, Inc. ...•... 305-587-3769 
FL Oviedo, Panamtech Inc. ..•... : •. . .•. .. 407-879-5506 
GA Norcross, Cartwright & Bean . . . • . . . . .. 404-368-0160 
IN Indianapolis, EIcIm. Reps. . • . • . . • . . . . . . 317-894-1414 
IA Cedar Rapids, Lowel~Kenges & Assoc. 

· ........•............................. 319-362-9290 
KS Shawnea, Lowell Kanges & Assocs. .. 913-631-3515 
LA Covington, Cartwright & Bean ........ 504-892-1780 
MA Chelmsford, John E Bosing Co., Inc. .. 508-256-5800 
MI Royal Oak, Hilltronics •......•......... 313-435-0920 
MN Minneapolis, Professional Sales For Ind. 

· . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . 612-844-8545 
MS Jeckscn, Cartwright & Bean .......... 601-981-1170 
M6 St Louis, LoweH Kangas & Assocs. ... 314-821-4050 
NY Liverpool, Gen-Tech .................. 315-451-3480 
NY MelviHe, ParaHax ..................... 51&-351-1000 
NO Chartotte, Cartwright & Bean . . . . . . . . .. 704-536-0303 
NC Raleigh, Cartwright & Bean •.......... 919-876-4130 
OH Dayton, Baehr, Greenleaf & Assocs. .. 513-439-0724 
OH Westlake, Baehr, Greenleef & Assocs. 

.. '" .........•...•.........•......... , 216-692-1770 
OH Worthington. Baehr. Greenleaf & Assocs. 

.......•............................... 614-847-0220 
OR TIQ8fd, Earl & Brown Assocs. ......... 503-639-2100 
PA Broomal( LD. Lowery. . . . . . . . . . . . . . . .. 215-358-5300 
PA Warrendale, Baehr, Greenleaf & Assocs. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .. 412-934-3088 
TN Knoxville, Cartwright & Bean .......... 615-693-7450 
TN Neshville, Cartwright & Bean •..•..... 901-362-8345 
TX Austin, Tesco .,. . . . . . . . . . . . . . . . . • . . . .. 512-634-6374 
TX Dallas, Tesco ......•......•.......•... 214-553-1200 
TX Houston, Tesco. Inc. ...•........•..... 713-69G-4909 
VA Earlysville, LD. Lowery, Inc. .•...•..... 804-973-6672 
WA Redmond, Earl & Brown Assocs. . . . . .. 208-885-5064 
Can Kirkland, PO, Longman Sis., Inc........ 514-894-3911 
Can Mississauge, Onl., Longman SIs., Inc. 

Can Vancouver. B.C., AlWin Tech. Ltd. ..... 

Local Distributors 
AR Little Rock, Carlton Bates ...••........ 
CA Garden Grove, Richey Impact, Inc. ...• 
CA Gardena, CalHomia Sw~ch .....•.....• 
CA Los Angeles, Bellinds. ..........•..... 
CA Sante Clara, Cypress Elctrris. •....•... 
CO Denver, eslD ..................•.....• 
FL Orlando, EMSCO ... : ................ . 
FL Orlando, Hammond Elctms. .......... . 
GA Norcross, Dow Elctrns. .....•.....•... 
IL Chicago, Newark Elctms. ...•......... 
IL Palatine, Ohm EIctms. ......•......... 
IL Peerie, Klaus Radio, Inc .............. . 
LA Lafayette, Ralph's 01 Lefayelle ....•..• 
LA New Orleans, Southam Radio ...•.... 
MD Baltimore, Reeco .....•....•.......... 
MA Hingham, Seger Elctms. ......•....... 
MA Norwood, Gerber EIctms. ..•.......... 
MI Livonia, Chelsea Ind/RS EIec. ...•.... 
MN St Paul, Gopher Elctrns. ......•....... 
MO Kanses CIty, WaIterS Indl. ............ . 
MO Maryland HIs., L Co~ ..........•.... 
NJ Kenilworth, Federated Purchaser •.... 
NY Buffalo, Summtt Distrs. ............... . 
NY Elmsford, Ancar EIctms. ............. . 
NY Hauppauge, BroadHne EIctms. ....... . 
NY Lynbrook, Pes~ess Radio Corp. .•..... 
NY Melville, Arrow Elctms. ..............•. 
NO RaJaigh, Southeastern EIctms. ....... . 
OH . Akron, Aesco Elctms., Inc. ............ . 
OH Columbus, Hughes-Peters, Inc. ...... . 
OH Dayton. Stotts Friedman ..•.....•..... 
OH Warren, Rem Elctm. Supp. ...•.....•.. 
OK Tulsa, Radio, Inc. ....••............... 
PA Philadelphia, PEl/Genesis •........... 
PA Reading, Berbey Elctms. ............. . 
PA Trevose, Almo EIctms. •............•.. 
TX DaHas, Nervell EIec., Inc. ........•..... 
TX Houston, HarriSon Equip. Co. ........ . 
VA Charlottesville, Virginia EIctrns. ...•... 
WA Bellevue, AJmac Elctrns. ...••......... 
WI Milwaukee, Marsh EIctrns. ..•..•..•... 
Can Don Mills, ant, Saynor Varah ........ . 
Can Edmonton, Alb., Cardinailnd. EIec. •... 
Can Wlilowdele, Ont, Electro Sonic .•..•... 

416-670-8100 
804-980-4557 

501-562-9100 
714-895-0060 
213-770-2330 
213-828-6778 
408-980-8400 
303-292-9594 
407-849-8362 
407-849-8060 
404-448-4004 
312-784-5100 
708-359-5500 
309-691-4840 
318-233-0105 
504-524-2343 
301-931-8200 
617-749-6700 
617-769-6000 
313-525-1155 
612-463-3322 
816-531-7015 
314-281-6200 
908-272-0505 
71&-887-2800 
914-592-7100 
51&-231-4100 
518-593-2121 
518-391-1300 
919-828-2311 
216-762-8818 
614-284-5351 
513-288-5555 
21&-373-1300 
918-587-9123 
215-673-0400 
215-378-7451 
215-953-2800 
214-233-0020 
713-879-2800 
804-286-4184 
206-843-9992 
414-475-8000 
714-695-0060 
403-483-6286 
416-484-1666 

DIANACHART INC., 101 Round Hill Dr. Rockaway, NJ 
07886, Tel: 201-625-2299, FAX:'201-825-2449; EmpL: 10; 
Sis. Mgr: B. McWilliams 

DIGITR 
011 AN CONTROLS, INC, 16 Jonathan DrIve, Brockton, 

MA 02401, Tel: 508-599-8000, FAX: 508-599-8658; FSC 
No.: 06900; Empl.: 25; SIs. Mgr: Raymond Stafford 

DICKINSON USA INC., Dickinson Manufacturing Co. 
Ltd., 11324 Muldltao Speedway, Lynnwood, WA 98037, 
Tel: 208-742-3677, BOo-659-9768, In Canada 604-525-
6444, FAX: 208-347-8502; EmpL:3O; SIs. Mg,: Robert Farr 

DIELECTRIC COMMUNICATIONS, General Signa~ 
Tower Hill Ad., Raymond, ME 04071, Tel: 207-855-4555, 
BOo-341-9678, TELEX: 710-229-6690, FAX: 207-655-
4669; FSC No.: 06441 ; EmpL: 220; SIs. Mgr: Ron Olsen 

DIELECTRIC LABS, Ate. 20 E, cazenovia, NY 13035, Tel: 
315-655-6710, TELEX: 682-891 DielectricLebs., FAX: 315-
655-8179; FSC No.: 55153; EmpI.: 100; SIs. Mgr: Gunter 
Vorlop 

DIE· TECH INC., 295 Sips Ad., RDI, York Haven, PA 17370, 
Tel: 717-938-6nl, FAX: 717-938-6099 ..••..•. C·I347 

DIETERICH STANDARD, A Dover Industries 
Company, P.O. Box 9000, Boulder, CO 80301, Tel: 303-
530-9600, FAX: 303-53G-7084; EmpL: 105; SIs. Mg,: 
Robert Helser, Dist. Mgr: Robert Heiser 

DIETZ DESIGN, INC., 100 EIecIroniC$ Pkwy, BeRon, Me 
84012, Tel: 81&-331-4911, FAX: 81&-331-4814; FSC No.: 
93652; ~I.: 75; SIs. Mg,: ChaS. A McMurray 

DlGI-DATA CORP., 8580Doresy Run Ad., Jessup, Me 
20794, Tel: 301-498-0200, TELEX: 87-580, FAX: 301-498-
Onl; Empl.: 40; Sis. Mg,: Allen Grams 

DlGI-KEY CORP, 701 Brooks Ave. South, Thiel River Falls, 
MN 56701-06n, Tel: 218-88H!674, 1-800-344-4539,. 
FAX: 218-681-3380 

DIGITAL DATA SYSTEMS, 1551 N.W. 65 Ave., Ft 
Lauderdale, FL 33313, Tel: 305-792-3290, TWX: 910-997-
4751 (Digital), ESYLNK: 62756087, FAX: 305-581-13; FSC 
No.: 65136; EmpL: 20 . 

DIGITAL DYNAMICS, INC., 5274 Scotts Valley Dr, Scotts 
Valley, CA 95086, Tel: 408-436-4444; FSC No.: (S.I.C. Code 
- 3823); E~I.: 15 

DIGITAL EQUIP. One Iron Way; Marlborough, MA 01752 

DIGITAL MOTOR, INC., 1075 N.W. Murray Ad., Ste. No. 
255, Portland, OR 97229-5501, Tel: 503-828-8692, FAX: 
503-69G-9876; EmpL: 6 

DIGITAL PRODUCTS, INC. 108 Water Street, Watertown, 
MA 02172, Tel: 617-824-1680, 8OG-243-2333, TELEX: 
312345, FAX: 617-824-7814; EmpL: 100; Dist. Mgr: Nell 
Peterson 

DIGITAL RADIO CORP, 601 S. Pacific Coast Hwy, 
Redondo Beech, CA 902n, Tel: 213-316-4114, FAX: 213-
543-1256; EmpL: 27; Sis. Mgr: Arvin L Perry 

DIGITEC, 959 Cheney Ave., Marion, OH 43302, Tel: 614-
367-3444, TELEX: 3nS688; FSC No.: 16152; EmpL: 45; 
SIs. Mg,: Bruce Poplin; Dist. Mgr: Bruce Poplin 

DIGITRRn® 

FAX: 714-391-4558 
DIGITRANDIVISION, Xcel Corporation, 4280 E 

Brickell St, Ontario, CA 91761, Tel: 714-391-4321; FSC 
No.: 07126; Empl.: 300; SIs. Mg,: W. Miller; Dist. Mg,: 
Kalhy Simonds •. .. . ..•.• • . .•.. .. •.••. . .• a.1660, 1805 

Local Disllibutors 
At., Huntsville, Comp. Distrs. .•.•. . . . . . . . . • 205-863-7501 
At., Huntsville, Powell EIec. ......•....•... 205-539-2731 
/12 Tempe, Powell EIctrns. ............... 602-967-7538 
AR Utile Rock, Comp. DIstrs. ••••..•.•...• 501-227-8278 
CA CerrItos, EJ..Com .........•............ 213-404-2961 
CA Fullerton, PyramId ..... 714-773-0781,213-691-0561 
CA San Diego, EI-Com •.•...............• 619-578-0900 
CA San Jose, Powell EIctms. .•......•..•• 408-943-8020 
CA Santa Clara, PyramId EIec. •.•.•....... 408-727-9810 
CT Hamden, Impact EIctrns. •..••...•.•... 203-281-1331 
FL Ft Leuderdale, Comp. Distrs. . . . . • . . . .. 305-971-4950 
FL Ft Lauderdale, Powell EIectr.lFIa • . . . • 305-972-4300 
GA Noraoss, Comp. Distrs. .. . . . . . . . . . . . .. 404-441-3320 
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DlGITR 
a. Mt. ProIpect, Magnuson Elctms. ••••.• 
IN indianapolis, GJaham EIec:. ••••.••••••• 
MD ColumbIa, PoweR EIecIr. .: ..••........ 
MA canton, In1IaCt SIB. Co. .••...•.••.••.• 
MA west Borough, Powell EIecIms. ...... . 
MI UvonIa, ~/Michigan •...•••.•..• 
MI Sl Clair ShoreII, SpecIaltIes MIg. .•..•• 
MN Sl Pau~ Magnuson EIec:. ...•...••.•.. 
NJ Hasbrouck HgIa., Tory SIB. .....•...... 
NY Rochester, Modutex Corp. ...•.•.••.•• 
NC cary, Powell EIec:. •••••••••••••••.•••• 
NC Raleigh, Comp. 0isIrs. .•....•...••.••. 
PA Philadelphia, Powell EIecIr. . •.••••..•. 

312-956-0700 
317-634-8202 
3OH!21-4070 
617-821-1500 
617-336-6100 
31 $-525-1600 
31$-nl-2700 
612-227-6495 
201-:!1I1I-5656 
716-647-9700 
919-467-1212 
QlIH!34-9466 
215-365-1900 

DILL INSTRUMENTS INC. 436 W.WIlIald. Kalamazoo, MI 
49005, Tel: 1116-3111H57011, FAX: 816-3111H5704; EmpL: 10; 
SIs. Mgr: Terry Siqleon; DiBt. Mgr: Robert Boyle 

Manufacturers· and Sales Offices Directory 
OH Medina, J.e. ~ Co. •••• ; ••.••••• 21&-241-<18110, 

FAX:218-72&4471 
OK BeIharIy, Design MkIg. .••••.•••.•.••.. 405-798-5911 
OR Beaverton, WesImark EIcIms. Inc. ..•... 50$-641-87110, 

FAX:503-641-8763 
OR TIIlfIId, EIcIms. Comps. Sis. •••••• ,.... 503-245-2342 
PA Erie, Joe. ~ Co. •.••.....•..•.• 412-358-7303 
TN ,Hemitaga, HughesAssocs. ..•..•..•.• 615-671-0906 
TN KnoxvIlle, Hughes Assocs. •.....•..• , • 615-556-0263 
TX Au!din, DesIgn MkIg. •••••••.•••••.••••• 512-28$-9151, 

FAX:512-28$-3447 
TX Dallas, IJas91 Mktg. ...•.....•..•••••.• 214-460-8151, 

FAX:214-480-8214 
TX FoI'I Worth, Design Mktg. ....•.••.••.. 817-232-3155 
TX Houston, Design MkIg. ................. 71$-550-3318, 

FAX:71 $-55lHI114 
UT Sail Lake City, Wasatch Reps. .•...• , .• 801-268-3434, 

DIVELBISS CORP. 9nS Mt. Gilead ~ Fredericktown, 
OH 43019, Tel: 614-894-9015, FAX: 614-894-9035; EmpL: 
40; SIs.Mgr: Terry Divelbiss; DiBt. Mgr: Tim Knauf, Ack 
Reed . 

DIVERSIFIED CASE CO. ENis Ave.. 011. 2, WhiIesboro, NY 
13492, Tel: 315-738-3026, FAX: 1-315-738-2049; EmpL: 
75; SIs. Mgr: CharlIe Reher 

DIVERSIFIED ELECTRONIcs. INC.. p.o. Box 1140, 
Evensville, IN 4noa-114O, Tel: 612-428-28011, FAX: 612-
425-8930; Empl.: 55; SIs. Mgr: John L Smith 

DIVERSIFIED OPTICAL PRODUCTS, INC. 262 Main 
at, Salem, IIti 03079, Tel: 603-896-16110, TWX: 
7103386747, ESYLNK: 62229740, FAX: 603-896-3970; 
FSC No.: IHT10; ErnpL: 49; SIs. Mgr: James A. Greene 

DILLON, Weigh-Tronix, Inc., 1000 Armstrong Dr. VA 
FainnonI, MN 56031, Tel: 507-238-44111, TELEX: 756594, VA 

FAX:601-28B-9021 
Lynchburg, Jim Grillin .•.....•.••.••... 804-23HI586 DIVERSIFIED SYSTEMS, INC. 6232 La' Pas Trai~ 

Indianapols, IN 46286, Tel: 317-298-9547, FAX: 317-298-
2055; FSC No.: 
5693;5999;R212;R496;R698;S901 ;S902;S903;S906; 
Ernpl.: 1()()C); SIs. Mgr: Paul Madden 

FAX: 507-:!311-41115; EmpI.: 500; SIs. Mgr: Randy Newlin; 
DiBt. Mgr: Tom Gallagher 

Sterling, Beacon North ................. 70$-478-2460, 
FAX:703-435-7115 

WA Bellevue, WesImark Elclms.lnc. ....... 208-454-1944, 

DlLOG. 1555 S. Sinclair at, Anaheim, CA Q2IIOII, Tel: 714- WA 
Q37-5700, 1-800-0Il.00 32, TELEX: 61136051, FAX: 714- PR 

FAX:20B-454-2466 
Meroer Island, EIcIms. Comps. SIs. .•.. 208-232-9301 
eaguea, Car1bbeen Elctms. ...•..•..••.• 808-748-9897, DIVERSIFIED TECHNLG. P.O Box 748, Ridgeland, MS 

39157, Tel: 801-858-4121, TELEX: 565328, FAX: 801-8511-
2666; ErI1Il: 1 ()()c); SIs. Mgr: Barrie McArthur; DiBt. Mgr: 

978-2420; FSC No.: 1J503205555; En¢ 250; SIs. Mgr: 
DemIs Edwards 

DlLWOL WIRE & CABLE INC., 435 Enfield Ad, Bu1Ington. 
Ont, Canada L7T 2X5, Tel: 418-6111-:!343, FAX: 418-6111-
11440; SIs. Mgr: J. R. Ma\IIe 

OIMCO-GRA Y, Il2OO s. Suburban Ad, Dayton. OH 45456, 
Tel: 51$-43$-7eoo. FAX: 513-43$-0520; EmpL: 120; SIs. 
Mgr: James L HarI 

DIMENSIONS UNLIMITED, INC. 1636 Gervais Ave.. Sl 
Pau~ MN 55109, Tel: 612-n()·5630, FAX: 612-770-Q647; 
SIs. Mgr: David Flod 

DIODES INC., QQ51 canoga Ave.. ChaIsworth, CA 91311, 
Tel: 618-882-4920. 600-821-1178, FAX: 618-341-1736; 
FSC No.: 12060; ErI1Il: 55; SIs. Mgr: Marvln Zidel; DiBt. 
Mgr: Sue Reinlsh •....•.•....••...•...•.....•.. A·2OI3 

LDceI SaJet Offices & Reps 
AL Hunl8Ville, Hughes Assocs. ..•.•....... 205-53$-91011, 

FAX:205-533-46II1 
10Z Phoenix. Sanford SIB. ....•....• , •...•.. 602-957-3570, 

FAX:602-955-2636 
CA Loa Angeles. Landa & Assoc. .......•.• 21$-879-0770, 

FAX:21$-476-0190 
CA Loa Gatos, NorcaI .................... 4OB-35B-7nl 
CA San Diego. Costal Elctms. SIB. ...•..... 619-459-4148, 

FAX:819-454-2811 
CA Santa Ana, Landa & Assocs. .•...•..•.. 714-54$-7605, 

FAX:714-54$-1360 
CO Denver, AKI Erdpra. ................... 303-3116-4466 
FL Maitland, Hughes Assocs. •.........•• 407-829-5933 
FL Tamaroc. Hughes Assocs. •.•......... 305-720-1674 
GA Norcross, 1-1\.9188 Assocs. •.•....•..•.. 404-662-1587, 

FAX:404-662-1561 
a. Highland Park, Bransky SIB. ......•..•.. 7011-433-2375, 

FAX:7011-433-23n 
a. McHervy, Mesa ..•. 615-344-2820:FAX:615-344-2730 
IN indianapolis; Mktg. EngI8. Inc. .......... 317-872-5685, 

FAX:317-872-5668 
IA Cedar Rapids, KKB & Co. .............. 318-31$-1730, 

FAX:31B-31$-2019 
KY louisville, MkIg. Engrs. Inc. •.........•. 502-287-7093, 

FAX:502-267-6s33 
MO RandaIIsIown, Beacon North ... , ..•..• 301-855-2265 
MA Needham Heights, The N8wscoII eo.. Inc. 

.•.......•...•....•. 817-444-1923,FAX:817-449-4689 
MI Farmington Hilla, J.L MonIgomery Assoc. 

•.•............•.... 313-48B-0099,FAX:31$-486-0189 
MN Sl Pau~ Proud IneIs. ................... 612-648-9428, 

FAX:812-64B-6109 
MS Comith, Hughes Assocs... . . . . . . . . . •. .. 801-287-2915 
MO Blue Springs, KKB & Co. ............... 618-228-0001, 

. FAX:618-22B-1466 
MO Sl Louis. KKB & Co. ................... 314-847-2400, 

FAX:314-847-3773 
NJ BerI<eIey Heights, Cambridge Allen & Assoc. 

.••...••.....•...••. 201-464-0203,FAX:201-464-3030 
NY EIing/1an'1ton, Ontec EIctm. Mkg..lnc. .. 607-724-5266 
NY Forest Hills, Cambridge Allen & Assoc. 

.•........ .. ......... .. ................ 718-592-83111 
NY Rochester, Ontec EIctm. Mkg.. Inc. ..... 71 B-464-a636, 

FAX:71 11-464-0122 
NY Syracuse. Ontec EIctm. Mkg..1nc. •...•. 315-425-9800, 

FAX:31~76-8106 
NY Wappingers Falls, Ontec EIctm. Mkg.. Inc. 

•..•.•.•.•.•.•.••.•• 914-482-7166,FAX:914-482-11706 
NC Gary, Huges Assocs. •.•.••••.•.••.•••• 9111-487-7029, 

FAX:9111-481-8255 
OH Dayton, J.e. ~er Co. ............. 51$-298-1010. 

FAX:51$-298-1274 

FAX:808-74B-9441 
Cen C&Igary, Cans Rep. Grp. Inc. .•. , .•..... 40$-255-0294, 

FAX:403-255-4902 
Cen MonIreeI, Cans Rep Grp.1nc. .......... 514-27B-44n, 

FAX:514-27B-3648 
Cen Surrey, Cans Rep Grp. Inc. ......••..... 804-598-1232, 

FAX:604-598-3616 
Cen Willowdale, Cans Rep Grp. Inc. ..•..... 418-250-8663, 

FAX:418-250-6684 

DIONICS, 65 Rushmore at, Weslbury, NY 11590, Tel: 518-
997-7474, FAX: 518-997-7479; FSC No.: 501157; EmpL: 45; 
SIs. Mgr: Ron Colino 

Ole-REV, DIY. of Info-Lite Corp., 422 Clifl at, Fairview, 
NJ 07022, Tel: 201-941-4455, FAX: 201-941-4919; EmpL: 
13; SIs. Mgr: Joseph M. Cartelli ......... 1101056-1064 

DIRECT AID, 31332 Voa CoIinea, Ste. 102, Westlake VI. CA 
91362, Tel: 616-868-1013, 600-443-8060; SIs. Mgr: Todd 
Smith; DiBt. Mgr: Todd SmIth 

DIRECT CONVERSION TECHNIQUE, INC. 1245 

BarrleMcAl1hur 

DIXSON, INC. 287 27 Ad, Grand Junction, CO 61503, Tel: 
30$-244-1241, FAX: 30$-245-8267; E~: 250; SIs. Mgr: 
Ray Carlson 

OJ INSTRUMENTS, INC. 18 Republic Ad., N. BlIIeroa, MA 
01862, Tel: 508-6117-5301, FAX: 506-867-8804; FSC No.: 
5n47; ErnpL: 30; SIs. Mgr: David Firs! 

A o LCustom 
FAX: 416-475-0602 

D. L CUSTOM, 7250 VICtoria Park Ave.. Markham, Ont, 
. Canada L3R 2M5, Tel: 4111-475-0275; SIs. Mgr: Las Hul, 
Jr, .............................................. (>1028 

Fogest Ave. 12, Des Plaines. L 60016, Tel: 706-827-22112,· D. O. INDUSTRIES, 200 Commerce Dr. Rochester, NY 
FAX: 706-827-2260; EmpL: 6; SIs. Mgr: Thomas A. 0chaI 14623, Tel: 71 B-359-4OOO, TELEX: 200802, FAX: 716-358-

4999; Sis. Mgr: Jeremy Goldstein 
DIRECT SOUND CORPORATION. 150 Fifth Ave.. 

Suite 645, New York, NY 10011, Tel: 212-691-9050, FAX: 
212-607-1598; EmpL: 3; SIs. Mgr: A. Takayama 
••..•...•....... ,...................... 1101661; C·1349 

Locel SaJet Offlces & Reps 
NY New York. Dai-Ichi Shoji of America. Inc. 

...... ; ......................... ,...... 212-691-9050 , 
DISC INSTRUMENTS, Honeywel~ 102 E. Baker at, 

Costa Mesa, CA 92828, Tel: 714-433-0343, TWX: 911). 
595-1967, FAX: 714-432-7567; EmpL: 150 

DOLAN-JENNER INOS.. Box 102D, Wobum, MA 01801, 
Tel: 617-935-7444, TELEX: 94-6161, FAX: 817-1138-7219; 
EmpI.: 120; SIs. Mgr: BJ. Dolen; DiBt. Mgr: S. FUIran 

DOLPH, JOHN C. CO. New Ad, Monmouth Junction, NJ 
0IIII52, Tel: 201-328-2333, FAX: 201-328-1143; SIs. Mgr: 
J. E. Rooze 

DOMINO, INC. P.e. Box 9309, Fort Wayne, IN 46899, Tel: 
218-458-5512; FSC No.: 9V350; E~: 19; SIs. Mgr: RIck 
SmiIh . 

DISPlAY DEVICES,INC. p.o. Box 230677, Encinl1as, CA 01 INTERNATIONAL, INC., 95 E. Main st., HUntington, 
92023, Tel: 618-75$-0113; FSC No.: 26107 NY 11743, Tel: 516-873-81166, FAX: 516-81$-6893; ErI1Il: 

DISPLA vs. INC. 31 I~ Palk Ad, Lewistown, PA 
17044, Tel: 717-242-2541, FAX: 717-246-8680; EmpI.: 65; 
SIs. Mgr: Rlch8ld Crawford 

DlSPLAYTECH, INC.. 2200 ~ Ave.. Boulder, CO 
60301, Tel: 303-448-8933, FAX: 303-448-8934; EmpL: 28; 
SIs. Mgr: Ann Perry; DiBt. Mgr: Ann Perry 

DISPLAY TECHNOLOGIES, 1355 Holmes Ad, Elgin, IL 
80123, Tel: 706-931-2100. FAX: 708-931-2120; EmpL: 
220; SIs. Mgr: Robert Valentine; DiBt. Mgr: TIIIIOIhy 
Knuteen 

DISTRIBUTED LOGIC CORP. See DILOG 

DISTRIBUTED PROCESSING TECHNLG. CORP. 
140 Candace Dr. MaItland, FL 32751, Tel: 407-630-5522, 
FAX: 407-26().5366; SIs. Mgr: Steve Holler 

DlSTRIBUTOR&. SPECIAl.. PRODUCTS, Thomson 
Consumer Electronics, Inc.. 2000 CIemenIs Bridge Ad, 
Deptford, NJ 06096, Tel: 6OB-653-2525, FAX: 6OB-653-
2231; EmpI.: 250; SIs. Mgr: MJ. Cashen; DiBt. Mgr: R. 
McKInsIry, R.M, 

DISTRIBUTOR SPECIALISTS, 1942 14th Street, Santa 
Monica, CA l10404-4II06, Tel: 213-452-3445 . 

24; SIs. Mgr: Bran Kutny ...................... 1)01343 

DONTECH, INC.. 700 Airport Industrial Blvd, Doytestown, 
PA 18901, Tel: 215-348-5010. TELEX: 665 1155 DONTK, 
FAX: 215-348-9959; FSC No.: 63009; SIs. Mgr: Jordan e. 
Miller, SIs. Mgr. 

LDceI SeJes Offices & Reps 
CA Cupertino, Solariee SIB. Inc. , ..... , . . . . . 4OB-44B-9343 
CA Tarzana, Automated Mech. Prod. SIB. 

MD Rockvills, In\e!plII SIB. Inc. ........... . 
MA S. Easton, Intel< SIs. .................. . 
MN Golden Valley, J.H. Hanson Co. ......• 
NJ Brielle, EMC TechnoIogisIs •••••••.••• 
OR Beaverton, EIcIms. NorthwesIInc. .... 
PA Sewickley, TepItz- Byrne Assocs. ...•. 
TX Richardson, ScIen1Iftc Dvcs. ..•...•.•. 
WA Redmond, EIcIms. Northwest Inc. .•... 
Can BrItish ColumbIa, Asten HoldIngs ..••• 
Cen Montreal, Telcron Corrms. Inc. •. , .•... 

818-661-4461 
301-87().()373 
5OB-23B-Q283 
612-3n-4997 
201-223-61199 
503-828-9241 
412-741-3628 
214-231-8106 
208-611$-1959 
604-853-5724 
514-335-0152 

DORAN MANUFACTURING CO. 2934 SIdney Ave.. 
CIncinnati, OH 45225, Tel: 513-861-5424, FAX: 513-861-
5604; ErnpL: 60; SIs. Mgr: Jell Stegman 

DOAMEYER INDS., A. F, Dormeyer Mfg. Co.; Inc., 
3416 N. MlIwau.,ChIcago, LII0641, Tel: 312-283-4000, 
FAX: 312-26$-4Q27; EmpI.:25O; SIs. Mgr: R. Stainberg; 
DiBt. Mgt: Ken HarUlun .................. 1101821-1823 

660 North American offices only. For worldwide reps & distributors, see VoL W. EEM 1991 



Manufacturers and Sales Offices Directory 
Local SaIeB 0fflce8 & Reps 

CA Valencia, T & C Engrg. . • . . . .. . . . . . . . .. 8050254-8n8 
Il ChIcago, Donneyer Inds. .......... .... 312-283-4000 
NY Roc~, H.C. Johnson Agencies.... 71&o5lJ8..On7 

Local DIsIributoIS 
AZ T~ Anjon Entps. ................. 602-894-1332 
CA Santa Monica, Master DisIrs. .. .. ..... .. 213-452-1229 
FL lakeland, AA EIecIric ................. 800-237-8274 
GA Norcross, A A EIecIric ................ 404-449-8670 
MA Lynn, Land EIctms. ................... 617-592-2220 
NY BuIfaIo, Summit Dis\rs................. 71&0887-2800 
NY Mamaroneck, Logicomp E1ctms. ...... 914-698-9332 
NY ~,SummltDislrs. ............ 716-334-a110 
OH AIcron, Sun Radio Co. .. .. .. .. .. .. ..... 216-434-2171 
OH Dayton, Stotts Friedman .............. 513-298-5555 
PA Montgomeryville, Py\IronIc IneIs., Inc. .. 21 So643-2850 
TX CoIpus Christi, Douglas EIctms. ...... 512-683-5103 
WI Milwaukee, EIctrn. Expeditors, Inc. .... 800-556-8547 

DOTRONIX. 180 First St SE, New Brighton, MN 55112, Tel: 
812-633-1742, TWX: 91~1, FAX: 612-833-7025; 
EmpI.: 470; ShI. Mgr: Len Stewart, NaIL SIs. Mgr. 

DOUGLAS ELECTRONICS, INC. 2n7 Alvarado St., San 
Leandro, CA 945n, Tel: 51().463-8nO, FAX: 510-463-
6453; EmpI.: 15 

DOUGLAS RANDALL. P.o. Box 156, 100 Mechanic St., 
Bldg 26, Pawcatuck, CT 08379, Tel: 203-599-2075, FAX: 
203-599-1754; EmpL: 125; SIs. Mgr: Gary PoIkow 
................................. a'1458-1461; 001133 

Local SaIeB 0fflce8 & Reps 
AZ T~ Trembly Assac. .... ........... 802-967-2058 
CA Oakland, Powermatic Assac. .... . . . . .. 415-635-6825 
CA San Clemente, ATA Assocs. .......... 714-661-9700 
CO Wheat Ridge, Trembly Assac. '" . . . . .. 303-421-8900 
CT Yalesville, JMG-Glynn Ccnnecticut 

Local SaIeB Offices & Reps 
AL Huntsville, Scu1hem Mktg. Assocs. .... 2050534-6020 
AZ Scct1sdaIa, Detomasi & Grupp., Inc. ... 602-947-3724 
CA MIssicn Hills, Detomasi & Grupp Inc. . . 818-385-8285 
CA Mcuntai'l VIeW, Peninsula Tech. SIs. .. 4150965-3636 
CA Sen Diegc, DeIcmasi & Grupp Inc. .... 619-2n-0178 
CA Tcrranca, DeIcmasi & Grupp, Inc. ..... 213-61&-8898 
CO Englewccd, Sierra Tech. Grp., Inc...... 303-79G-17oo 
FL Lcngwccd, Scuthem Mktg. Assocs. ... 407~7317 
GA Marietta, Scuthern Mktg. Assccs. ..... 404-565-0603 
L Palatine, Wave Mktg. ................. 70&-93+8008 
IN Fcrt Wayne, Naunas Sis, Co. .....•... 219-432-4792 
Me Maryland HIs., Dytec/Scu1h, Inc. ...... 314-739-0685 
KS Lenexa, Dytec/Scu1h, Inc. ............ 913-888-0215 
KS Wichita, Dytec/Scu1h, Inc. ............ 316-263-7090 
MD EIIcct1 Ci1y, VPI, Inc. .................. 301-461-2525 
MA Chelmslcrd, MatrIx Sis. Inc. ..........• 508-459-4000 
MA LcweI~ Matrix Sis., Inc. ................ 508-459-4000 
MN BIccmingIcn, Bill Deming & Assocs. .. 612-888-5000 
Me Maryland Hg1s., Dytec/Scu1h, Inc. ..... 314-739-0685 
NY Hartsdale, Spectrum Sis. Inc. .. .. ..•.•. 914-472-8600 
NY ~,Lamb Ccmps., Inc. ........ 716-272-n20 
NC Durham, Scuthem Mktg. SIs. .. ........ 919-479-6034 
OH DaylCn, Defta Sis. .. .. .. .. .. .. .. .. .. ... 513-435-9735 
OH MIarnisbutg, EIcIms. Ccmps. .......... 513-666-3340 
PA Spring CI1y, W. M. Assocs. Inc. ........ 2150948-0505 
TX Garland, carey, McMahlU & Assoc. .••. 21~1-1414 
WA Kirkland, Anzak Ccrp. ...... ,.......... 20&0822-1510 
Can Nepean, Ont. Dynasty Ccmps. .. .. ..•. 613-723-0725 

DOW SWITCH, 271 Bellardvele St., p.o. Box 1332, 
Wilmlnglcn, MA 01887, Tel: 617-93506395, FAX: 617-658-
2307; ~L: 22; ShI. Mgr: Toni Stevens 

DOWTY AVIONICS, 300 E. Uve Oak Ave., Arcadia, CA 

DUNCAN 
DUMONT IE & R B.ECTRONICS, INC. 26 Fairflald PI., 

W. CeIdweI~ NJ 07006, Tel: 201-1175-8666, TELEX: 219236 
DOL.I-UR; FSC Nc.: 30889; EmpI.: 30; SIs. Mgt: Edwald 
Petrasek 

[)UNCAN 
EU·.<.. TRc lNlc:~ 

FAX: 714-557-6240 
DUNCAN ELECTRONICS. INC.. 2685 Fairview Ad., 

Ccsta Mesa, CA 92626, Tel: 714-545-8281; FSC Nc.: 
5905;MuItiple; EmpI.: 110; SIs. Mgt: J. CcIIIgan; DiIIt. Mgr: 
S. Anderacn .............................. .'2038-2031 
Local SaIeB 0fflce8 & Reps 

AL Huntsville, L & D.lnc. ................ 205-837-1469 
AZ T~ Scu1hweet ElM Engrg. ....... 602-941-2828 
AR EI Dorado, Kemp InSIrUmenI8. Inc. .... 501-882-5889 
CA Leguna Beach, Ccmar Co. ............ 714-788-4767 
CA Santa Clara, Calbon Ccmps. .......... 4OIHIII().()181 
CO Denver, EIccm ........ .... .. .. .. .. .... 303-337-2300 
CT Cheshire, The MacInnis Co. . .• . •. . . . •• 203-272-3797 
FL Boca Ra1cn, RO. WhItesell & Assac. .. 407-393-8139 
FL DunedIn, RO. WhIIeeeIl & Assac. ..... 813-736-4100 
FL Lcngwccd, RO. WhItesell & Assac. ... 407-682-6662 
GA A1IanIa. L & 0.. Inc. ................... 404-39S07079 
IL Arlington Hg1s., KMA SeIes Co. ....•.• 708-398-5300 
IN Incianapolia, Mktg. Engrs., Inc. ........ 317~2-5885 
KS Shawnee MIssion, Ficrenca & Mayer 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... 203-26509452/2498 91006, Tel: 818-44505955, FAX: 818-447-0880; FSC Nc.: LA Lelayelle, Kemp Instruments, Inc. •.... 
Ncrwccd, The MacInnis Co. .......... 
FarmIngIcn Hills, Elcon Q.E.M. SIs. •..• 
Naw Brighten, The Mackubln GIp. ••.. 

913-722-5210 
316-269-9452 
617-762-8080 
313-855-3240 
612-636-5533 
518-499-6759 
607-785-3191 
315-699-2671 
716-644-7017 
71&0889-1429 
919-676-5301 
513-433-6776 
21&0899-11370 
61~S04644 

FL OIdsmer, Boggs & Assocs. ............ 813-85501612 
L Arlington HgIs., Thermek Inc. ......... 70&05n-8900 

10412; EmpL: 164; ShI. Mgr: RobeII Tayler; Oist. Mgt: MA 

MA Norwood, JMG, Inc. .............. ..... 617-762-5333 
Mgr. Business Dev. MI 

MN St Anthony, ROOM ................... 612-788-3605 
NY Las Vagaa, Trembly Assac. ........... 702-739-9nO 
NJ WaIChung. Dolan Assocs. .. .. .. .. .. ... 201-753-2671 
NM Albuquerque. Trembly Assac. .. .. .... • 505-26&08816 
NY RoocheatIIr,J.G.WelchAssac. ....... 71&0244-1100 
NY Syracuaa, Mullahy/WeIch ............ 315068S06280 
OH C1eveIand, GecIrOnix Mktg. Assac. .... 21&0659-6100 
OH Trotwood, Gectronlx, Inc. ............. 513-252-6700 
PA Newtown. Total Ccn1roI .... .. .. .. .. . .. 215-66().5333 
TX CarroII1on, High Point Sis. ........ ..... 214-44600406 
can Mcn1., Que., Sclld S1ete Engrg. Co. .... 514-481-3313 

Local DIsIributoIS 
CA Cha1swcrth. Mill-Ccmm Dist . . .. . . . . . . 213-996-3111 
CA S. San Franciscc, Steven Engrg. ....•. 415-566-9200 
CA San Ctemente. ATA Assocs. .......... 714-661-9700 
FL HclIywccd, MAO EIctrn. DisIrs. •.. •• . •. 3050966-4947 
FL OrIandc, Accurale Temperature Ccn1roIs. 

.. .. .. .. .. .. .. .. . . . . .... . .. . .. .. .. .. ... 407-292~600 
IL PaIaIIna, Pmmark Sye. ................ 70&080&00066 
LA Naw Orleans, Butler & Land .......... 504-734-81166 
MA Middlebcro, Glynn EIec................ 50&0947-4262 
MN MlnneepcHs, Ccn1rcI Deelgn .......... 612-721-1628 
NC Burling1cn, AC DC Elclms. ............ 919-226-0496 
OH Cleveland, Alpha Ccrp. ............... 21&0659-7100 
OK Tulsa, Butler & Land ...... .... .. .. .. .. 91 &066S07979 
PA Namer1h, Power Modules • • . • . • . • • • . • • 215-668-0664 
PA Yeadon, Vol Prcda. .. ............ ..... 2150583-2600 
TX 0aI1aa, Buller & Land ................. 214-343-8800 
TX Hcustcn. Buller & Land ............... 713-896-0lI08 

DOVA CONTROLS, 4052 1481h Ave. N.E, Redmcnd. WA 
98052-5165, Tel: 20&0881-7414, FAX: 20&0881~; 
EmpI.: 6; SIs. Mgr: PhIl Jchnsen 

DOVER ELECTRONICS MANUFACTURING, 
Kirkwccd lndus1rial Park, P.o. Box 5212, Binghamton, NY 
13902-5212, TeI:807-n2-7563,1-800-PWIMSSV,TWX: 
51G-252-1990, FAX: 607-n2-9274; EmpI.: 371; ShI. Mgr: 
RobeII P. Egan ................................. 002234 

Local SaIeB 0fflce8 & Reps 
NY Binghemton, Dover EIctms. MIg. .....• 807-n2-7563 

DOWTY CONTROL TECHNOLOGIES, Pcwerville Ad., 
Bccnton, NJ 0700500239, Tel: 201-334-3100. TELEX: 
215071, FAX: 201-334-3863; FSC Nc.: 49873; E .... L: 300; 
SIs. Mgt: Kennelh J. Fcderc, Tech. Sis. Mgr. 

DOWTY CUSTOM ELCTRNS. INC. , Thermocontrol 
Div. Prcspect St., P.O. Box 250, Brandon. vr 05733, Tel: 
802-247-61111, FAX: 602-247-3946; EmpL: 150; ShI. Mgr: 
Jchn DeCiccc; Oist. Mgr: John DeCiccc 

DOWTY INTERCONNECT, Dowty Electronic 
Components LTD, Knaves Beech Business Centra, 
LoudwaIer, High Wyccmbe, Bucks, ENGlJIN) HP10 9UT, 
Tel: G-62&0610810, TELEX: 946874 DEI UKG, FAX: G-629-
810813 

DOWTY RFL INDS.INC.lINSTRUMENTATION DIV. 
The Dowty Grp. PLC, Pcwerville Ad., Bocn1on, NJ 
0700500239, Tel: 201-334-31 00, TELEX: 215071 (ANS BK: 
DRFL UR), FAX: 201-334-3863; FSC Nc.: 49673; EmpI.: 
300 

DRACON DIV. See Harris Corp. Dracon Div. 

DRANETZ TECHNOLOGIES, INC. 10Q0 New Durham 
Ad., p.o. Box 4019, Edison, NJ 08818-4019, Tel: 908-287-
3680, TELEX: 499-708, TWX: 71 G-997-9553, FAX: 908-
287~27; FSC Nc.: 23207; EmpI.: 230; SIs. Mgr: Chris 

. Fensham 

DREEFS SWITCH. INC. 3782 HaW1hcm Ct., Waukegan, IL 
80087, Tel: 70&0662-7667, 800-323-9805, TELEX: 703794 
MTL DREEFS UD, FAX: 708-882-0906; E .... L: 29; ShI. 
Mgr: Ed Magiera; Oist. Mgr: Ed Magiera 

DRUMUN, Micro/Sys, Inc.. 1011 Grand CenIraI Ave., 
Glendale, CA 91201-3010, Tel: 81&0244-4600, FAX: 819-
244-4246 

DOW CORNING CORP. Box 0994, Midland, MI 4668&0 DSA. INC. DIRECT SOUND CORPORATION, See 
0994, Tel: 517-498-4000, TELEX: 227450, TWX: 81G-26&o Direct Sound Corporatfon 

.9006; Ernpl.: 7,000 

FAX: 805-650-1734 
DOW-KEY MICROWAVE CORPORAT1ON. 1887 

Walter St., Ven\Ura, CA 93003, Tel: 8OSo65G-028O; FSC Nc.: 
00471; EmpI.: 69; SIs. Mgr: NIck Pane, Jayne Larson; D/Iit. 
Mgr: Jack DysM: ......................... ".... 801882 

DSP TECHNOLOGY, 48500 Kale Ad., Fremont, CA 
94538-7338, Tel: 4150657-7555, TELEX: 263808, FAX: 
4150857-7576; EmpL: 60; SIs. Mgt: RobeII LeBrun 

DUBBELDEE HARRIS DIAMOND CORP.:D. 
DRUKKER & ZN. N. V. 100 Stier11 Ct., ML Arllngtcn, NJ 
07856, Tel: 201-nG-142O, TELEX: RCA 236084, FAX: 
201-nG-1549; SIs. Mgt: Keith Herria 

DUKANE CORP. Communications Sys. Div.29OO 
OukaneDr. St Charles, 1l60174-9984, Tel: 70&0584-2300, 
TELEX: 720426, FAX: 708-584-2370; ~L: 850; SIs. 
Mgr: Warren Anderson, Dir. Sis. & Mktg.; Oist. Mgr: Sam 
BcskcvIch, Dis1r. Devel Mgr. 

MN 
NY 
NY 
NY 
NY 
NY 
NC 
OH 
OH 
OH 

Dix Hills, Senocr .................... .. 
EndIcc11, Advanced Ccmps. .......... . 
N. Syracuaa, Advanced Ccmps. ••.•.•• 
Rcches1er, Advanced Ccmps. •.•..•••• 
Scc1IsviIIe, Advanced Ccmps. ••••.•••. 
R~L&o..lnc. ................. .. 
Dayton, DoIfuss-RccI & Co. .......... . 
Westlake, DoJlus&.Rcc1 & Co. ..••..... 
Wcrthlngtcn, DoIIuss-RccI & Co. •..... 

~DORMEYER 

Over 
100.000 
Solenoid 
in Stock. • 

Over 
100.000 

1i-ansformers 
in Stock. 

Orders Plaes by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

[§.!~--
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E. 10th St.. Oakland. CA 94606 

(~CCRMEYE~ 
(213) 452-8002 

EEM 1991 North American offices only. For worldwide reps & distributors, see VoL W_ 661 



DUNCAN Manufacturers and sales Offices Directory 
OK Tulsa, Kemp Instruments, Inc. • .• .•• . . • 918-663-4501 CA San Diego, Acacla/Deanco EIctms. .•• 619-565-4365 

619-268-1277 
619-569-9661 
800-368-2277 
406-748-1324 
40a-73+8570 
303-232-2882 
SOO-388-2277 
303-42+1985 
203-269-6601 
800-368-2277 
203-265-4600 
203-269-3779 

WA Vancouver, £:Ictm. Mktg. Grp. .......... 206-254-4572 CA San Diego, Bell 100 .................. . 
PA ~nville; Jadeleclronic Assocs., Inc. CA 

........................................ 215-296-3800 CA 
San Diego, Forc;e EIctms. •..•..•.....• 
San JQse, Capstone EIcIms. ........ .. 

TX Addison, ~ Instrs.lnc. ............. 214-931-7100 CA sants Clara, Foree EIctms. .......... .. 
TX Austin, Kemp Instruments, Inc. ........ 512-263-3322 CA Sunnyvale, Bell Inds. .................. . 
TX Houston, Ken\p Instruments, Inc. ...... 713-466-1465 co Denver, Acacla/Deanco Elctms. .....• 
UT MUITIIY, EIccm .................. ....... 801-262-2400 co Denver, Capstone EIctms. .......... .. 
VA Richmond, L ~ D, Inc. ....... ;......... 804-257-7717 co WhNt Ridge, BelUnds. .............. . 
WA Redmond, EIctrn. MkIg; Grp. ••••.•..•• 206-882-0962 CT WalHngford. Almo EIcIms. ............ . 
WI MIlwaukee, KMA Sales CQ. ........... 41 +25fH 771 CT Wallinglord, Capstone Elctrns. •••.•.•.• 

Wallingford, Sager EIctms. •.•.••.•••.. 
DUPLICON, INC. 516 E. Second St, S. Boston, MA 02127, 

Tel: 617-269-5659, FAX: 617-269-5464; FSC Nc.: 0ASD6; 
Empi.: 3; SIs. Mgr" William A Currier . 

FAX: 302-892-1274,5 
DUPONT CONNECTOR SYSTEMS, DuPont 

Elctrna., Barley Mill Plaza. P.O. Box 60019, Wilmington, 
DE 19680-0019, Tel: 800-237-2374; SIs.Mgr" KenRygIer; 
Dist. Mgr" Bill Van Heerlum ............. 001350-1356 

Locel Sale8 Offices & Reps 
DE Wilmington, DuPent Elctme ..••.....•. 800-237-2374 

Local Distributors 
AL Huntsville, Capstone EIcIms. .. • . • . • . • • 800-36&-2277 
AL Huntsville, Hammcnd Elctms. ••. • . . • • . 205-630-4764 
AZ Phoenix, Aerospace Ccmputer,supply Southwest 

.. .. . .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. • 602-562-2779 
AZ Phoenix, Capstone EIcIms. ..•.....••• 800-36&-2277 
AZ Tempe. Bell 100 ...................... 602-966-7800 
CA Agoura, Bell 100. ...................... 81IH06-2606 
CA Cypress, Bell 100 ..................... 71+895-7801 
CA EI Secundci, Force Elctms. ............ 213-772-1324 
CA Freemont. AcaclalDeanco EIcIms. .•...• 406-745-720 
CA Irvine, AcacialDeancoElctrns. ........ 714-680-0834 
CA LosAngeIes, Bell 100. ................. 213-828-6778 
CA Orange CItY, Capstone EIcIms. • . . • • • • . 800-36&-2277 
CA· Rocklin, Bell 100. ...................... 916-852-0414 
CA San Car1os, LoDan EIcIms. _........... 415-592-4600 

DURACELE 
IS OUR BUSINESS 

• Largest distributor/assembler 
in the West 

• Technical design assistance 
• Same day & next· morning 

shipments 

(800) 854-5759 
CALIFORNIA 

(800) 352-3706 • (714) 755-0888 

. FAX 

(714) 755-0889 

LEADERSHIP IN 
PORTABLE POWER SOLUTIONS 

CT 
CT 
FL 
FL 
FL. 
FL 
FL 
FL 
GA 
GA 
GA 
GA 
IL 
L 
IL 
IL 
IL 
IN 
IN 
IN 
IA 

Yalesville, Schaal Assocs. .......... .. 
Capstone EIctms. 
A. Lauderdale, Hammond EIctms. •... 
Largo. LoDan EIcIms. ................ . 
Orlando, CapstOne EIctms. ........... . 
O~ando, Hammond Elctms. ......... .. 
Winlar Park, Deanco Inc. ............ .. 
Atlanta, Bellinds. .................... . 
Atlanta, Capstone EIctms. ........... .. 
A11ants, Hammond EIctms. .......... .. 
Marietta, Deanco Inc. ................ . 
Chicago, Belford EIctms. Inc. •••.•..•.• 
Chicago. Bellinds. .................. .. 
Chicago,.CapstOn EIcIms. .......... .. 
Chicago, LoDan Elctms. ............ .. 
Chicago, Newar1< EIctms. ............ . 
Fort Wayne, Bellinds. .............. .. 
Imianapolis, Bellinds. .............. .. 
Indianapo6s, Capstone Elctms. ......•. 
Cedar Rapids, Aero-SPaCe Ccmputer 

305-973-7103 
803-586-2851 
800-388-2277 
407-849-6060 
407-671-5100 
404-662-0923 
600-388-2277 
40+449-1996 
40+429-0128 
709-691-1100 
312-640-1910 
800-386-2277 
708-386-5311 
312-78+5100 
219-423-3422 
317-675-8200 
800-368-2277 

· •.••....•••..•..•.........•.....•. _... 80().23+4725 
IA Cedar Rapids, Bellinds. .............. 319-395-0730 
IA Ceder Rapids, Capstone EIcIms. ••• . . . 800-388-2277 
KS Aero-Space Ccmputer Supply ..•...•. 800-23+4725 
KS Capstone EIcIms. .......... .. .. .... .. . 800-388-2277 
MD BaHimore, Capstone EIcIms. .•..•..... 800-388-2277 
MD BaHimore, Rasco/Baltimore .......... 301-931-6200 
MD Beltsville, Reeco/Washington ......... 301-937-9100 
Me Cclumbia, Sager EIcIms. ..• . . •. • . • . • • . 302-995-6580 

. MD Gaithersburg, Deanco, Inc. ...... .. .. .. 301-948-5444 
MD Jessup, Alma EIcIms. ............... " 301-792-9197 
MA Andover, Bellinds. •.•..••.••.. , ..•..•. 506-47+8880 
MA Boston, Almo EIcIms. ................. 617-621-1450 
MA Boston, Capstone Elctms. ....••••..•. 800-36&-2277 
MA Boston, Sager Elctms. ................ 617-749-6700 
MA Boeton, Schaal AssoCs.Inc............ 617-272-2940 
MI AnnArbor,BeIlInds. ............. : .... 313-971-9093 
MI Ann Arbor, Capstone EIctms. .•.....•• 800-388-2277 
MN Minneapolis, Aero-Space Computer Supp. 

· . • . • . . . • . . • • • • • . . . . . . • . • . . . . . • . . . . . . . . 612-88+4725 
MO Aero-Space Computer Supp. . • . . . • . . •. 80().23+4725 
Me Capstone Elctms. ........ .. .. .. .. .. ... 800-36&-2277 
NE Aero-Space Ccmputer Supp. . • . . . . . . . . 800-23+4725 
NE Capstone EIctms. ..................... 800-368-2277 
NH Salem, Capstone Elctrns. ..•... _ . • . . • . 80().368-2277 
NH Salem, Sager Elctms. ................. 603-699-1348 
NJ East Brunswick, Almo Elctms. ........ 201-613-0200 
NJ Fairfield, Deanco Inc. ................. 201-575-7960 
NJ Marlton. Sager Elctms. ................ 609-964-0830 
NM Albuquerque, Bellinds. ............... 505-292-2700 
NM Albuquerque, CapstOne Elctms. .. . . . . • 800-388-2277 
NM Minneapolis, Capstone EIctrns. .....•• 800-388-2277 
NY Fanningdale, Belllnds. ............. _.. 516-752-9303 
NY Fanningdale, Capstone EIctrns. ..•.•.. 800-368-2277. 
NY Hauppauge, Sager EIctms. .. .... .. .. .. 516-348-1300 
NY HBLWBUQ8. Schaal Assocs., Inc. . . . . . . 516-43+7100 
NY - Hhaca, Deanco,lnc. ................... 607,257-4444 
NY Ronkonkoma, Conco Elctms. ......... 516-467-8200 
NO Greensboro, Hammond Elctrns. ....... 919-275-6391 
NO RaIe9\ Capstone Elctms. ........•..• 800-388-2277 
NO Raleigh, Deancci, Inc. ................. 919-851-2065 
NO Raleigh, Sager EIcIms. ......... __ .. .. . 919-650-9550 
OH Akron, AESCO Elctms. .......... _..... 216-762-6818 
OH Dayton, Bell Inds. .................. .... 513-435-6660 
OH Dayton, Capstone Elctrns. ....•...•... 800-388-2277 
OK Capstone EIcIms. .. .. .. .. .. ..... .... .. .. 800-399-2277 
OK Norvell Elctms. ....................... 919-254-8606 
OR Beaverton, AcacialDeanco ........... 503-648-3377 
OR Beaverton, Capstone EIcIms. •••.•.•.• 800-36&-2277 
OR Beaverton, Cof1'1lon~ ·Resources Inc. 

· .. .. .. .. .. . .. .. .. .. .. .. . .. . .. . .. . .. .. . 503-641-6488 
OR Lake Oswego. Bellinds. ••..•.....•••. 503-635-6500 
PA Philadelphie, Almo Elctms. • • • . . . . . . • • . 215-699-4000 
PA Phl~ Capstone EIcIms. •.••.•• 800-388-2277 
PA Philadelphia, Sage EIctms. •.. . • • • • • . . • 215-484-4336 
PA Pittsburg, Alma EIctms. ............... 412-931-5990 
TX Austin, Norvell EIctnis. ............ .. .. 512-837-5555 
TX Dallas, Bellinds. ...................... 214-690-0486 
TX Dallas, Capstone Elctms. ..••.••...... 800-388-2277 
TX DallaS, Fores EIctrns. ................. 21+247-9855 
TX Dallas, NorvaII Elctms. ................ 21 +233-0020 
TX Houston, Force Elctms. ............... 713-561-8644 
TX Houston. Norvell EIcIms... ............ 713-777"1866 
UT Salt Lake CItY, Beliinds. ..... :.. ....... 801-255-9611 
UT Salt Lake CItY, Capstone EIctms. . _ . __ . 800-388-2277 
VA CapsIOna EIctms. .................... " 800-388-2277· 

VA Deanco, Inc. ......................... : 8OCH44-4603 
VA Virginaia Eiac. ........................ 804-296-4164 
WA Kent, Components Resources ...•••.. 2011-454-6886 
WA Seattle, AcaclalDeanco EIcIms. ...... 206-881-5566 
WA Seattle, Beliinds. ..................... 206-451-3883 
WA Seattle, Capstone EIcIms. •..•.••••. '.' • 800-368-2277 
WI Milwaukee, Aero-Space Computer Supp. 

. .. .. .. .. .. .. • .. • .. .. .. .. .. .. .. .. .. .. .. 800-231-4725 
WI Milwaukee, Belford Inds. .............. 800-323-1231 
WI Milwaukee, Bellinds. ................. 41+547-8897 
WI Milwaukee, Capstone EIctrnS. .;....... 800-388-2277 

DUPONT ELECTRO<>PTIC PROOUCTS, Dupont 
Electronics, P.o. Box 13625, ReeewchTriangle Park, NO 
27709, Tel: 1~LAN1, 919-481-5100. FAX: 919-
48.1-0753; EmpL: 80; SIs. Mgr" Glenn R. Constable 

DUPREE, INC. 14395 RamcneAve., ChIno, CA 91710. Tel: 
71+597-4889, FAX: 71+597-3043; I:mpL: 85 

, 

-DURACELI! 

FAX: 203-791-3273 
DURACELL INC.: OEM SALES & MARKETING, 

Berkshire Industrial Park, Bethel, CT 06801, Tel: 203-791-
3274, TELEX: 6972165; EmpL: 6000; SIs. Mgr" R. 
D'Alessandro .................... " ....... 001439-1443 

Local Sales Offices & Reps 
CA Irvine, Durecellinc. ................... 71+476-1811 
CT Southbury, Durecellinc. .............. 203-284-3935 
IL Oak Brook, Durecellinc. .. .. .......... 708-95+2714 

Local Distributors 
CA Costa Mesa, Battery Specialties Inc. .• 71+755-0888 
CA MIn. View, Energy Sis. Inc. ............. . 415-969-0800 
CA San Diego, Tauber Elctms.lnc. ....... 619-27+7242 
CO Englewood, AVT,Inc. ................. 303-799-1958 
IL Downers Grove, Telecommunication Dvcs. 

_...................................... 312-971-3460 
MA Sharon, Adcour ........................ 617-78+8123 
MN Sl Pau~ DC Battery Prods. ........... 612-646-7478 
NY Bohemia, Battery Assemblers, Inc. ___ . 51a-:567-8855 
NY Ccmrnack, Bran Tronics Inc. .......... 516-499-5155 
NY Ml Kisco. Multiplier Inds. Ccrp. ........ 91+241-9510 
NO Winston Salem, Progreasive Technlgs., Inc. 

....................................... 919-761-1375 
TX StsIIord, SouIhwest EIctms. Inc. • . .. ... 713-240-4000 
WA Redmond, Energy Sis. Inc. ............ 206-883-2343 

DURAKOOL, INC., American Electronic 
Components, 1010 N. Main St, Elkhart, IN 46514, Tel: 
219-26+1116, TELEX: 25-8482, FAX: 219-264-4681; 
EmpL: 230; SIs. Mgr" Julian Wills .............. a·1883 

Locel Sales Offices & Reps 
AZ Mesa, H-D Assocs., Inc. .............. . 
CA Canoga Parkk, C & W Ccmp. Sis. .... . 
CA Sunnyvale, Pass Assocs. ............ . 
CO LillIeIon, Herthun Assocs. ............ . 
FL Clearwater, J. J. Galleher Co. ........ . 
GA Smyma, Tech Controls, Inc. .......... . 
IN . Mishawaka, Power Comps. of Midweet 

IA Davenport, VolcO Co. ................ . 
KS Overland Park, R. Greene Co. ........ . 
toM Hingham, Hingham Bey Ccrp. .•.•..... 
MI Nov\ Advanced Controls & Technlg. _. 
MN Minneapolis, Voico Co. .............. . 
MS Corinth, World DisIs. ................ .. 
Me Sl Louis, R. Greene Co. ............ .. 
NE Omaha, Voico Co. .................. .. 
NY Buffalo, Niagara Eiac. Sis. Co. ........ . 
NY Wantagh. DONY Tech. Sis. .......... . 
NC Pinaville, Mel Sis. .................... . 
OH Panne, Orr ~ .................. , 
OR Pertland, Branom lnalr. Co. .......... . 
PA Natberth, Power Modules Inc. •.••••••• 
TX Dallas, Dawson-& Aseoc. .......... , .. 
UT Salt Lake City, Western Controls ..... . 
WA Bothel~ Temco N.W ................. .. 

Local Distributors 

602-78+2944 
818-700-2884 
406-735-9040 
303-795-5545 
813-481-7706 
40+333-9883 

219-256-6630 
319-326-5233 
913-492-6886 
817-74().1900 
313-349-0280 
612-933-8631 
205-533-9108 
314-994-0222 
402-346-2203 
716-825-3100 
516-826-5550 
70+541-5750 
216-671-1800 
503-283-2555 
215-668-0664 
21+241-3643 
801-292-5900 
206-481-6150 

CA Burlingame, Campbell & George .,. . . • 415-697-2965 
IN Mishewaka, Power Comps. of Midwest 

....................................... 219-256-6630 
PA Narberth, Pewer Modules ............. 21,5-639-1331 

DUREL CORPORATION, Affiliate of 3M & Rogers 
Corp., 645 W. 24th St, T8I11l8, AZ 85282, Tel: 602-731-
6200, FAX: 602-731-6210 

DURGIN & BROWNE, See Tridylle Process Systems, 
DBllnds. 

662 North American offices only. For worldwide reps & distributors, see VoL w. EEM 1991 



Manufacturers and Sales Offices Directory 
DUTEC, INC. 4801 James McDivItt, P.e. Box 964, JacIcson, 

Ml49204-0964, Tel: 800-248-1632, FAX: 517-750-4740; 
SUi. Mgr: Bruce Reynolds, Gan Mgr. 

DY-4 SYSTEMS INC. 21 Credit Union We/f, Nepean, Ont. 
Canada K2H 9.14, Tel: 613-596-9911, TELEX: 0534111, 
FAX: 613-5116-0574; EmpL: 260; SUi. Mgr: MItch Robinson 

DYLON GRAPHITE COMPANY, Dylon Industries, 
Inc.. noo CUnIOn ReI.. Cleveland, OH 44144, Tel: 216-651-
1300, FAX: 216-651-1777; Empl.: 45; SUi. Mgr: LC. Eucher 

DYMEC INC., 8 loweR Ave.. Winchester, MA 01890, Tel: 
617-729-7870. TELEX: Hank Diamond; EmpL: 50; SIB. 
Mgr: Hank Diamond .•...•...........•......... 001241 

DYNACAST INC. 1401 Front S1reet, Yorktown Heights, NY 
10598, Tel: 914-962-6300, TElEX: 8716096, FAX: 914-
245-7185; EmpI.: 150 

DYNACIRCUrrS INC. 11230 W. Addison, Franklin Park, IL 
60131, Tel, 708-451-1700, FAX: 708-451-9266; EmpL: 
300; SUi. Mgr: Dennis A. Dworzek 

DYNAGE/CONTROLS, INC, P.O. Box 95, 551 Third 
Avenue, Canisto!&, SO 57012, Tel: 605-296-3487, TELEX: 
753243 (ClAKLEAFINC), FAX: 605-296-3231; EmpL: 12; 
SIB. Mgr: Sldne/f C. Oakleaf 

po I>Y:N".A..G-E Power 

FAX: 605-296-3231 
DYNAGEI POWER & MAGNE11CS, Division Of 

oakleaf, Inc., P.O. Box 95, 551 Third Avenue, Cenis1ota, 
SO 57012, Tel: 605-296-3462/3487, TELEX: 753243 
(OAKLEAFINC); FSC No.: 9Y852; EmpL: 25; SUi. Mgr: 
Sid"e/f C. Oakleaf .....•.. A-2201-2204; 001708-1710 

DYNALLOY, INC., 18662 MacArthur Blvd., Ste.l03, Irvine, 
CA 92715,TeI: 714-476-1206, FAX: 714-476-3167; Empl.: 
25 

DYNALOY, INC., 7 Greet Meadow La.. Hanover, NJ 07936, 
Tel: 201-887-9270, FAX: 201-887-3678; FSC No.: 27909; 
Empl.: 19; SUi. Mgr: Je/f Parton 

Local Sales OffIces & Reps 
CA Westniinster, Contronic Devices ...•.. 714-897-2286 
CO Commerce City, WACO .•. " ... .. ..... 303-289-4743 
MA Newbury Pori, WilHam MacOonaId .... 617-465-2768 
MA Waltham, Etchomallc .•.....••...••... 617-893-2020 
MN Minneapolis, International Sis. . . . • . . . . . 612-831-8423 
EXP South Orange, NJ, K.L InlL.. ... .. . . ... 201-762-8299 

DYNAMIC AIR ENGRG, INC. 620 E. Oyer ReI.. Santa Ana, 
CA 92705-5897, Tel: 714-54().looo, FAX: 714-545-9145; 
FSC No.: 4140-6105; Sis. Mgr: Carl A. Grisier 

DYNAMIC POWER SYSTEMS, Div. Onset 
International Corp.. 12 Sunhill Road. Nesconset. NY 
11767-2611, Tel: 516-361-8nl, FAX: 516-361-8361; 
Empl.: 50; SUi. Mgr: Michael Allen 

DYNAMICS, Div. of Waugh Controls Corp.. 9001 
Fullbright Ave.. Chatsworth, CA 91311, Tel: 816-996-6281, 
TELEX: 89-8171, FAX: 816-407-1320; Empl.: 100; SUi. 
Mgr: Tony Mastroianni 

DYNAMICS RESEARCH CORP., Encoder Division, 60 
Concord St., Wilmington. MA 01887-2193, Tel: 506-856-
6100, FAX: 506-658-0522; EmpL: 125; SIB. Mgr: Joe 
Portada 

DYNAPAR, 1675 Delany ReI.. Gurnee, IL 60031, Tel: 312-
862-2686, 1WX: 91 ()'235-1865; EmpI.: 150 

DYNAPOWER CORPORAnON, Box 31so, 
Farmington Hills, MI48333, Tel: 313-553-4300, FAX: 313-
553-9096,802-864762; Empl.: 75 ....... 001712-1713 

DYNAPOWER CORPORAnON, Box 9210, S. 
Burlington, VT 05407, Tel: 802-88().72OO, FAX: 902-884-
3782; EmpL: 100; SUi. Mgr: WiINam E. Fell 
•..•. ..•.... .. .•.. .•.... .•.. .. .•... ..•• .... 001712-1713 

DYNAROLl.. CORPORAOON, 551 Fifth St. San 
Fernando, CA 91340, Tel: 816-837-3456, FAX: 816-837-
3488; SUi. Mgr: Roy Wilson; Dist. Mgr: Molly Kosmak 

DYNATECH COMPUTER COMPANY, 280 Bernardo 
Ave.. P.e. Box 7400, Mountain View, CA 94031H4OO, Tel: 
415-964-7400, 1WX: 91()'379-8988, FAX: 415-989-3350; 
EmpL: 49; SUi. Mgr: Chris Lynch; Dist. Mgr: Anila Williams 

DYNATECH COMPLITER POWER, INC, 5800 Butler 
Ln., Scotts Valley, CA 95086, Tel: 406-436-5760, TElEX: 
887-247, FAX: 406-436-5793; FSC No.: 7045 

DYNISCO,4 Commerical St., Sharon, MA 02067, Tel: 617-
784-8400, TELEX: 174-292, FAX: 617-784-2902; FSC No.: 
15687; EmpL: 153; SUi. Mgr: Warden B. Hunt 

DYTRONICS CO. See Ryan IntL Corp. 

DZUS FASTENER. 425 Union Blvd.. W. Islip. NY 11795, 
Tel: 516-869-6000, FAX: 516-689-0785; FSC No.: 72794; 
EmpL: 140; SUi. Mg,: Stephen Meshover 

EAGLE ELECTRIC MFG. CO. INC.,45-31 Court Square. 
Long Island CIty, NY 11101, Tel: 716-937-8000, FAX: 716-
462-0160; EmpL: 3000; SUi. Mg': Joseph Mannarino; Dist. 
Mg': Bob Lofgren 

EAGLE MAGNETIC COMPANY, INC., P.O. Box 
24283, Indianapolis. IN 46224, Tel: 317-297-1030, FAX: 
317-299-1323; Empl.: 44; SUi. Mgr: Robert Jackson 
................................................. C-1889 

Local Sales OffIces & Reps 
FL JupHer, Cherry Assocs. .......•....... 305-746-4591 
FL Oviedo, Ughlhouse Mk1g. ..•.......... 407-366-0073 
GA Roswell, Electro Comp. Sis. ........... 404-992-2344 
KS Wichita. Lorenz Sis. ................... 316-721-0500 
ME Bethe~ Shain Assoc. " . .. .••..•. . . . . .. 207-836-3200 
MD Hingham. Shain Assoc. .......•....... 617-740-2334 
MD Kensington. Koebert Assoc. ...•.. . . . .. 301-493-8924 
IA Cedar Rapids. Lorenz Sis. ............ 319-3n-4686 
MO St Louis, Lorenz Sis. ................. 314-997-5829 
NE UncoIn, Lorenz SIs. ................... 402-475-4860 
NH Nashua. Shain Assoc. ....•..•.•....•. 603-881-4881 
NY Commack, R.C. Engrg. ................ 516-543-3325 
PA Glenside, Koebert Assocs. ............ 215-576-1329 
WA Kirkland. Northwest Camp. Sis. ....... 206-826-2104 
WA Vancouver, Northwest Camps. ..•..•.. 206-895-1331 
WV Inwood. Koebert Assoc. . . • . . . . . . . . . . .. 304-229-8401 

EAGLE-PICHER. Box 47,Joplin,MO 64801, Tel: 417-823-
8000, 1WX: 91()'774-4508, FAX: 417-623-8000; EmpL: 
700 ...................................... 001444-1450 

EAGLE-PICHER. P.e. Box 1 ao. Bethel Road. Seneca, MO 
64865, Tel: 417-776-2256, FAX: 417-776-2257; FSC No.: 
3L498; Empl.: 400; SUi. Mgr: H. M. York; Dis!. Mg,: H. M. 
York ............... , ..................... 001444-1447 

Local Sales Offices & Reps 
Al Huntsville. L & 0 Inc. ................. 205-837-1469 
AR Ho1 Springs. Automation Supp. Inc. (ASI) 

...............•....................... 50)-767-5444 
CA 'San Jose, O'Donnell Assocs.-North ... 406-283-6500 
CA Torrance, O'Donnell Assoc. ....•.•.... 213-539-9664 
CO Broomfield, Connors Co. .............. 303-466-9628 
CT Bloomfield. Zaslow Sis. Co. ........... 203-242-n81 
FL Longwood. NSL Assocs.. Inc. ....•.... 305-629-5226 
GA Allanta, L & D Inc. .................... 404-395-7079 
IL Downers Grove, GoIten Assocs. ...... 706-512-0093 
KS Overland Park, Spectrum SIs. ......... 913-646-6811 
MA Westboro, Zaslow SIs. Co. ............ 617-393-8150 
MI Uvonia, Electro-Mk1g. Grp.lnc......... 313-421-7590 
MN Minneapolis, Ohlin SIs. Co. . . . . . . . . . . .. 612-929-8924 
MO Florissant. Spectrum Sis. .............. 314-921-1313 
NH Londonderry, Zaslow Sis. Co. ......... 603-432-8807 
NY Massapequa PI<., HC Assocs. ......... 516-54 H1262 
NY Morrisville, Naylor Else. Co. ........... 315-684-96.20 
NC Raleigh, L & 0 Inc. ... . . . . . . . . . . . . . . . .. 919-876-5301 
OH Dayton, Electro-Mk1g. Grp..lnc......... 51.3-89().8322 
OH Dayton. Lyons Corp. .. , ...........•... 513-276-0714 
OR Beaverton, PacIfic Mk1g. Spec. ..•..... 503-841-9373 
PA Exton, Kiley EIec. Co. ................. 215-363-8550 
TX Dallas, Rem Air COmps................ 214-234-1059 
VA Richmond, L & 0 Inc. ................. 604-359-0125 
WA Redmond, PacIfic Mk1g. Spec. . . . . . . . . . 206-882-3144 

Local DIstributors 
AI< AnchoraQe, Frigid North Co. .......... 907-561-4633 
AZ Tempe, Lynntronlcs ................... 602-433-0288 
AR Hot SprIngs, Automation SUpp.Inc. ... 501-767-5444 
CA Anehelm. CereIree Unlld. ............. 714-83().3433 
CA Mountain View, The Power Source ... 415-98().Q700 
CO Denver, Hensley ...................... 303-455-3643 
FL Cunedin, Battery Powered Lighting & Sys. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 813-734-9498 
GA Smyrna. Msrk C. Pope Assocs. ....... 404-435-2471 
IN MUncie, Sealed Energy ............... 317-356-4749 
KS Wichita, RSC EIcIms. ................. 316-267-5213 
LA New Orleans, William B. Allen ........ 80()'535-9593 
MA Hingham. Sager EIctms. .... ,......... 617-749-8700 

EAOSW 
MN Minneapolis, Ohln Sis. Co. . . . • . . . . . . . . 612-929-8924 
OH CincInnati, M & B Battery •.••.•.•••..• 513-385-5900 
PA Bensalem, Scotts Emergency Lighting 

...................................•... 215-839-17n 
TX Austin, Wolford Eictms. ............... 512-339-1131 
TX Dellas, Wolford EIcIms. .......•....•.. 214-320-0294 
TX Houston, Wofford EIcIms. ............. 713-847-3583 
UT San Laka CIty, Standard Supp. Co. .... 801-848-3371 
WA Seattle, Radar Electric................ 206-282-2511 
WI Milwaukee, Battery Shop ............. 414-384-5410 
Can Mississauga. Ont. Battery Tech. ...... 416-67()'7373 
can New WestmIns1er, B.C. Magnacharge Battery 

· . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . • . . 604-525-0391 

EAGLE SIGNAL CONTROLS:A MARK IV INOS. CO., 
8004 Cameron Ad., Austin. TX 78753, Tel: 512-837-8300. 
FAX: 512-837-8486; EmpL: 3000; SUi. Mgr: Patrick Short 

WICHITA 

FAX: 316-942-5190 
EAGLE WICHITA, P.O. Box 9446, Wichita. KS 672n, Tel: 

316-942-5100 ...•......•................. A-1886-1669 

Local Sales Offices & Reps 
AZ Mesa. Sedco ......................... 602-481-9089 
MA BrainTree, Lancer Assocs. ............ 617-849-3083 

EALING ELECTRQ-OPTICS, New Englander Industrial 
Park, HolrlStOn, MA 01746, Tel: 508-429-8370, 1-800-343-
4912, FAX: 506-429-7893; SUi. Mgr: Brian Gaynor 

E & L INSTRUMENTS, Interplex Electronics. Inc. 70 
Fulton Terrace, New Haven, CT06512, Tel: 6Oo-366-08BO, 
FAX: 203-488-0060; EmpL: 70; SUi. Mgr: Kaline Boulais 

EAO SWITCH CORP. 198 Peps's Farm ReI.. P.O. Box 552 
MO, Mlnord, CT 06460, Tel: 203-877-45n, TELEX: 96-
4347, FAX: 203-877-3894; FSC No.: 61706; EmpL: 19; SUi. 
Mgr: George T. Bracci ................... a-1684-1686 

Local Sales OffIces & Reps 
AZ Scottsdale, Luscombe Engrg. Co. of AZ 

· . . . . . . . . . . . . . . . . . . . . . . . . . .. . • . . . . . . . .. 602-949-9333 
CA Los Gatos, l.us!:ombe Engrg. Co. of S.F. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • 406-37()'202O 
CA Montrose, Lusoombe Engrg. Co. of LA. 

....................................... 816-249-9000 
CA San Diego, Lusoombe Engrg. Co. of S.D. 

...................•................... 619-292-4323 
CO Longmont. Luscombe Engrg. Co. of CO 

· . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. 303-n2-3342 
CT Bethel, Rey Perron & Co. ............. 203-796-0261 
CT Walerbury, Ray Perron & Co., Inc. . . . . . 203-756-9684 
FL Tampa. Florida Comp. sis. ............ 813-873-3622 
GA Norcross. MIn. Electro Mk1g. .......... 404-448-5594 
IL Arlington Hgts.. Brainerd-Nielsen Mldg.. Inc. 

· ...................................... 706-437-2700 
IN Ft We/fR8, MIS Sis. & Assocs. . ... .. .. 219-436-3023 
IN Greenwood. MIS SIs. & Assocs. ...... 317-881-0110 
IA Cedar Rapids, Delltron Co., Inc. ....... 319-393-0075 
MD Columbia, DeI1a III Assocs.,.1nc. ....... 301-730-4700 
MA Needham. Ray Perron & Co., Inc. ...... 80()'225-42so, 

617-449-8162 
MI Plymouth. Jay Mldg. Assocs., Inc. ..... 313-459-1200 
MN Golden Valley, Highland EIcIm. SIs. ... 612-546-2123 
MO Florissant, Delftron Co., Inc. ........... 314-839-0033 
MO Gladstone, Delltron Co., Inc. . . . . . . . . . . . 816-436-6445 
NM Albuquerque, Luscombe Engrg. Co. . .. 505-888-0333 
NJ . Englewood. SprunglNussbaum .. . . . .. 201-569-5866 
NY Rocheeler, Apex Assocs., Inc. ......... 716-272-7040 
NC Raleigh,C-TechSls.,lnc. ..........•.. 919-762-8100 
OR Laka Oswego, Luscombe Engrg. Northwest 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 503-636-8684 
PA Horsham. Jeoobsen Assocs. .......... 215-874-2937 
PA Pittsburgh. R w. Kneip ............... 412-823-0169 
TX Dallas, Glidden Electro equip. Co ..... 214-341-0610 
TX Houston, Glidden Electro Equip. Co ... 713-881-1415 
UT Midvale, Lusoombe Engrg. Co. ...... ,. 801-565-9885 
WA Bellevue, Luscombe Engrg. N.W ....... 206-223-1541 
WI Mequon, Badgerep ..•...........•.•.. 414-241-9200 

Local DIstrIbutors. 
AZ Phoenix. Minarik EIec. ................ 602-233-3000 
AZ Scottsdale, Electronic Supp. ........ 1-80().622-3726 
CA Anaheim. Minarik EIec. Co. ............ 714-994-2251· 
CA Fremont. KEA EIctms........... ....... 415-851-2600 
. CA Gardena, Cslifornia SWitch & Sig. ..... 213-n()'2330 
CA Glendale, Minarik EIec. Co. ........... 816-507-8500 
CA Riverside, Electronic Supp. . . . . . . • . . .. . 714-883-7300 
CA S. San Francisco, Bell EIctrI. SUpp. .... 415-569-7055 
CA SsUnas, Bell EIctrI. Supp. ..........•... 406-756-8110 
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CA San DIego. EIecIronIci Supp. •••••••••. 819-693-8222 
CA san DIego. Minarik EIec. Co. ,......... 819-680-8832 
CA San Jose, EIecIronIc Supp. .. .. .. .. ... 4Q8.<I63.3no 
CA Santa Clara, BeD EICIrl Supp. ......... 4011-727-2356 
CA Santa Clara, Mnartk EIec. Co. •• . . • . . . . 40IH27-0575 
CA SunnyvaJe, Target EIcIma, Inc. .. .. .. .. 4011-733-0384. 
CO Cornrneroe CIty, MInarik EIec. Co. •. , •. 303-289-5800 
CO Denver, CSID, Inc. .................... 303-292-9594 
CT Wallingford, Sager EIec. Supp. co. . . . . . 203-265-4800 
FL Lakeland, Wee-Garde/SWltch ConIroIs, Inc. 

•.• :................................... 813-844-7584 
FL Orlando, Sager EIctms................ 407-240-3114 
FL OVIedo, DIxie Sis. ..................... 407-385-5211 
FL f'orr4:Iano Beach, Control DesIgn Supp.. Inc. 

....................................... .305-782-1331 
GA Atlanta, Molton EIcIms. ............... 404-455-8262 
IL Crystal Lake, &b&Im, Inc. ........... 815-459-4139 
IL Elk Grove, Martac AISoc. ............. 708-958-8090 
IL Roaanont, Advent EIcIma, Inc. ....... 708-297-8200 
IL Schaumburg, Marsh EIcIms. .......... 7Q8-240-9290 
IL Schaumburg, Minaik EIec. Co. •• . • . . • • 708-886-9337 
IN IndIanapoIla. Advent EIcIms. .......... 317-872-4910 
IN indianapolis, Mar EIcIms. ............. 317~ 
IA CedaI' Rapids, Advent EIcIma, Inc. ...• 319-383-0221 
KS WIch/Ia, RadIo, Inc. ................... 318-284-2798 
KY louisville, Peerless EIcIms. ........... 502-837-7874 
LA Balon Rouge. Menard EIcIms. .••.•..• 504-355-0323 
LA New Orleans, Menard EIcIms. ........ 504-734-8445 
ME W. Bwi1cn. Nelson & WrIght .......... 207-921H1238 
MD ColumbIa, Sager EIcIms. .............. 301-895-8580 
MD Gaithersburg. AxIs EIcIms. •••..••....•• 301-840-8840, 

800-492-3190 
MD Jessup, Treeko Sis. ................... 301-792-0112 
MA Canton, Richey Impact EIcIms......... 817-821-1500 
MA Hingham, Sager EIec. Supp. Co. ...... 817-749-8700 
MA N. BIllerica, Mirwtk EIec. Co. ....••.. . . 508-883-0740 
MI FamIngIon Hills, Advent EIcIms. ...... 313-4n-1850 
MI Grand RapIds, R. M. EIcIms. Co. ...... 818-531-8300 
MI St. ClaIre ShOI8s, SPEMCO Switches 

....................................... 313-n1-2700 
MN Fridley, VOyager EIcIms. .............. 812,571-n88 
MN Minneapolis, ElecIronic ctr.lnc........ 812-378-2442 
MO St. louis, Beckwith, Inc. •.••• •••••.•••. 314-343-8483 
NH Salem, Sager EIec. Supp. Co. ......... 803-898-1348 
NJ CranIoId, Garden Stale IndL EIcIma, Inc. 

....................................... 201-272-8400 
NY Bohemia, Key Compa.,Inc. ............ 518-587-7500 
NY Buffalo, Summit DisIn1, Inc. ........... 718-887-2800 
NY Hauppauge. Sager EIctrL Supp. ....... 518-348-1300 
NY New York, Martln-Audio/Vldeo ....... 212-541-5900 
NY Rochester, Simcona EJctms. •••••••••• 718-328-3230 
NY Rochester, Sunvnit EIcIma, Inc. ,...... 718-334-8110 
NY Woodside, SwItches UnUmlted ........ 718-478-5000 
NO CharIoIIe, DIxIe EIcIms. ............... 704-3n-4348 
NO CharIoIIe, EIcIms. MkIg. Corp. ••••••••• 704-394-8195 
NO REIIeIgh, Sager ServIce Plus .......... 919-851H155O 
NO wtnston-SaIen\ Klrkman EIcIma, Inc. 

.... ; .................... 9111-722-8131,800-334-8888 
OH .CoIumbus. EIecIronics MkIg. Corp. .... 814-299-4181 
OH HIghIa1d HgI&, Electronics MkIg. Corp. 

OK 
OR 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
SO 
TX 
TX 
TX 
WA 
TX 
WA 
WI 

Tulsa, RadIo, Inc. ................... .. 
PoItIand, Minarik EIc. Co. ............ . 
HarrIsburg. Ad-Tech EIctms. ......... . 
Mer&, Sager EIctms. ................ .. 
McKean, AdvaIlom .................. . 
NonIatown, Klmberly-JII/IIEIII Co. .••... 
Philadelphia, Sager EIcIms. ......... .. 
Pillaburgh, Grant Indl Controls, Inc. .•• 
Wayne, Peek EIcIms. Corp. .......... . 
ColumbIa, Dixie EIctms. .............. . 
Houston, Minarik EIec. Co. .......... .. 
IMng, Harper $.LD. ................. .. 
Irving, MinarIk EIec. Co. .............. . 
Redmond, Minarik EIec. Co. ......... .. 
San Antonio, Minarik EIec. Co. ....•... 
Seattle, PlaIt EIec. .................. .. 
Milweukee, Mareh EIctms. Corp. .••.•• 

21 &-442-3441 
918-587-8123 
503-253-3402 
717-58HI905 
412-n2-2233 
814-478-7n4 
215-888-7288 
215-484-4338 
412-787-8no 
215-293-9000 
803-778-5332 
713-748-0808 
214-821-0500 
214-402-8188 
208-885-0832 
512-822-7097 
206-824-4083 
414-475-8000 

E-A-R SPECIAL TV COMPOSITES, cabot Safety 
Corp., 7911 ZIonsvIlle Ad., Indianapolis, IN 46288, Tat. 
317-872-1111, TWX: 811l-341-3412; SIs. Mgr: Greg R. 

. Handy 

EASCO/K 0 TOOLS, See Hunter Tools, Easco/K 0 
Tools 

EASI FILE CORPORATION, 8 WrifIsy St, Irvine, CA 
92718, Tel: 714-855-4121, FAX: 714-380-0581; EmpL: 10; 
SIs. Mgr: Jean A. Jamee . 

EAST CONTROLS, 8851 Church St, HII/IOVW Perk, IL. 
80103, Tel: 708-837-7709, TELEX: 708-837-8235; EmpL: 1 

EASTERN AIR DEVICES, INc.. 1 Progrws Dr. Dover, 
NH 03820. Tel: 803-742-3330. FAX: 803-742-9080; EmpL: 
150 ............................................. 1101254 

Manufacturers'and Sales, Offices Directory 
'1..ocIJJ SeIea 0ftice8 & RIIps 

CA Glendale, ElectrIc Motor Engr. ........ 818-502-1888 
CA San Jose, Motion Sys. ................ 408-248-0841 
CO Boulder; R. G. EnIpIs. ................. 303-447-8211 
FL WInter Pa1<, I+IP Assocs. ............ 407-740-0320 
KS ~ Mia8ion, LSC Co. ........... 913,:382-2121 
MN Edna, Jay Borman Sis. ............... 81~ 
NH Dover, EasIern AIr Ova. ............... 803-742-3330 
NJ RIdgeIIeId, Rical Assocs. .............. 201-945-5250 
NY Rochester, EIcom SIs. ................ 718-385-1400 
NY SynIcusa, ELCOM Sis. ................ 315-885-8245 
NO CharIoIIa, Jake Rudjaill Assocs. . . . . . .. 704-3n-8901 
OH CinclmaIi, KCH Co. ................... 513-931-1888 
oR Portland, D.A. SuIUvan Co. .•.•••.•..•. 503-292-2448 
PA PaoI, ETC SaI8s ..................... 215-298-3527 
TX DaHas, OJ. SIs. Co. ................... 214-783-8878 
TX RichaIIIson, OJ. Sis. .................. 214-783-8876 
WI Recine, KMG Sis., Inc. ................ 414-839-9005 

I..ocIJJ DIstributots 
or Hartford, Bearings, Inc. ................ 203-249-1891 
CT No. HeYen, Bearings, Inc. ............. 203-288-2201 
or Waterbury, BearIngs, Inc. ;............ 203-155-3151 
ME Auburn, BearIngs, Inc. .. .. .. • .. .. .. .. .. 207-784-3789 
ME Bangor, Beari!Vi.Inc. ................. 207-847-8583 
MA Avon, Bearings, Inc. ........ .. .. .. .. .. • 508-584-9200 
MA W. SprIngIieIcI, Bearings, Inc. .......... 413-739-4701 
MA WekefieId, Bearings, Inc. .............. 817-246-3908 
MA WorceeIer, Bearings, Inc............... 817-852-1050 
NH BerlIn, Bearings, Inc. .................. 803-752-8001 
NH Dover, Bearings, Inc. .................. 803-749-2121 
NH Manchee1er, Bearings, Inc. •••••.•.•••• 803-823-88117 
NY Plainview, ConIroIs SIs. Inc. ........... 518-758-5852 
NO CharIoIIa, MoIionex •.••. • • . . • • . • • • . . . . 704-377-8901 
PA Pillaburgh, EXONIC Sys. ...... ........ 412-784-8400 
RI,. Warwick, BeerIngs, Inc. ............... 401-732-2800 
v:r Rutland, Bearings, Inc. ................ 802-n5-3550 

EASTERN B-ECTRONICS MFG. CORP. National 
Patent Dev. Corp., 180 Roberts St, East Hartford, CT 
08108, Tel: 203-528-9821, fAX: 203-28!H839; FSC No.: 
203-288-7839; Empl: 200; SIs. Mgr: Wayne M. Baker 

EASTERN MARKING MACHINES, 422 S Frankln St, 
Hempstead, NY 11550, Tel: 518-483-7070, 1B.EX: 
988095, FAX: 518-483-7071; Empl: 8; SIs. Mgr: L 
Sherman; Dist. Mgr: L Sherman 

EASTERN MICROWAVE, 40 Ray Ave., Burlington, MA 
01803, Tel:617-273-4700;FSC No.:30818; EmpL: 25; SIs. 
Mgr: s.Co Lowe 

EASTMAN KODAK COMPANY, Motion AnalysiS 
Systems Division. 11833 Sorrento Valley Road, San 
Diego,CA 92121-1095, Tel: 819-535-2908, FAX: 619-481-
8254; SIs. Mgr: Don Pike 

EAST PENN MANUFACTURING, Lyon Station, PA 
19538, Tel: 215-882-8381, FAX: 215-882-4781; EmpL: 
2000; SIs. Mgr: Peter Grimee 

EASY HEAT WlREKRAFT, See Electrical Systems, 
Diy. of Brislol Corp. 

EATON CORP, Durant Products, 901 S. 12th St, 
Watertown, WI 530114, Tel: 414-281-4070, 900-289-3888, 
TWX: 91G-280-3713, FAX: 414-281-90117; EmpL: 350 

EATON CORPORATION, Electric Drives Diyision, 
3122-14111 Avenue, Kenosha, WI 53141, Tel: 414-858-
4011, 1B.EX: 91G-274-2356, FAX: 414-858-4370; EmpL: 
Approx. 300 ' 

EATON CORP. Electronic Instrument Diy. 5340 Alia 
ReI., Los Angeles, CA 90088, Tel: 213-822-3081, TWX: 91G- . 
343-8989; EfT1lI.: 200; SIs. Mgr: Lawrence Caney Jr. 

EATON (LORUN) CORP. SeeLorlin, Diy. ofAxiam, 
Inc. 

EATON CORP.lCllTLER-HAMMER PRODS, 
Aerospace & Commercial Controls Div.4201 N. 27th 

, St, MilwllUkee, WI 53218, Tel: 414-449-7487, 1B.EX: 28-
718, FAX: 414-449-8780; FSC No.: 81840; SIs. Mgr: 
Bernard Co Hey 

I..J:JcaI SeIea Offlcee & Reps 
CA Los Angeles, Eaton Corp.I A & 000 .. . 714-548-8553 
CA San Francisco, Eaton Corp.!A & ceo 

FL Tampa, Eaton Corp.I A & 000 ....... . 
GA Atlanta, Eaton Corp.I A & 000 ....... . 
.. ChIcago, Eaton Corp.I A & 000 ...... . 
KS Kansas CIty, Eaton Corp.I A & 000 ••. 
MD BaIIIrnora, Eaton Corp.I A & 000 ••••• 
MA Boston, Eaton Corp.! A & 000 ...... .. 
MI DeIroII, Eaton Corp.I A & 000 ...... .. 
MN Minneapolis, Eaton Corp.! (4. & 000 .•• 

415-987-0808 
813-828-4717 
404-394-0911 
708-53Q.7980 
913-384-0081 
301-298-9840 
617-883-5427 
313-354-7513 
812-831-8888 

NJ ,MlI..aUIeI,EatonCorp./A,&ceo ..... 809-nB-1100 
NY Long Island, Eaton Corp./A & ceo ... 518-884-8088 
OH Cleveland; EeIon Cor!iJ A & ceo ••••• 218-835-4554 
OH Dayton, Eaton Corp./A & ceo ........ 513-294-1Sn 
Can Buinaby, B.C., SolutIon EIcIms. Ltd. ••• 8Q4.439.9OO4 
TX DelIsa, Eaton Corp.I A & ceo ......... 214-398-4121 
WA SeeIIIe, Eaton Corp.!A & ceo ........ 208-1148-5157 
WI MilwaUkee, Eaton Corp.I A&:OOO .... 414-449-87011 
Can Sc:a/boroI.9l. On!., Eaton Ltd. •.••..••• 418-291-2583 

EBERHARD MFG. co.. DIV. Eastern eo.. 21944 Drake 
ReI., S1rongsvIIIe, OH 44138, Tel: 218-238-8720, FAX: 218-
572-2732; FSC No.: 19220; SIs. Mgr: Edwall Hongoeh 

EBG-ELEKTRONISCHE BAUELEMEN'tE, 
GeseIlschaft m.b.H. 8082 Kirchbach 384. AusIria, Tel: 
(43) 03118 2825, lB.EX: 312540, FAX: 43/3118/27540; 
EmpL: 83; SIs. Mgr: Mag. G.1<IauM' 

EBM INDUSTRIES, INc.. 110 Hyde Road, FarmIngIon, 
or 08034, Tel: 203-874-1515, TWX: 710-423-8723, FAX: 
203-874-8538; FSC No.: 82292; SIs. Mgr: Robert 
SobolewskI .. ... .... • .. .. .... ... .. .. .. • ... 1>1812-1813 

I..ocIJJ Sales 0ftice8 & Reps 
AL Huntsville, Cai1wright & Bean ......... 205-83().1540 
AZ PhoenIx, CoT. CerIberg ................ 802-488-0750 
CA Los Angeles, WIley Co. ............... 213-888-1811 
CA San DIego. Wiley Co. ................. 819-453-9018 
CA Santa Clara, Ross MkIg. Assocs. .••. .. 408-888-8111 
CO UttIeIon, Simpson Assocs. ............ 303-794-8391 
or Clinton, Semark Assocs. ...•....••... 203-573-9088 
FL Apopke, Cartwright & Bean ........... 407-889-9100 
FL Deerfield, Cartwright & Been .......... 305-429-3400 
GA Nororosa, cartwright & Been .......... 404-388-0180 
IL ChIcago, Vogel & AISoc. • .. .. .. . .. .. .. 708-288-8833 
IL Itasca, Bela Technlg. Sis. ............. 708-250-8588 
IN Greoowood, Liberty Sis. .............. 317-888-8398 
IN NoblesvIlle, Powercon ................ 317-ns-n45 
KS Overland Park, Web EIcIms. .......... 913-381-7988 
MD BaItimora, Brarmian Co. .............. 301-387-8111 
MA Millis, SeImark Assocs. ............... 508-378-2914 
MI W8I1'8I'\ Burcaw Co. .................. 313-573-4805 
MN St Paul, AIkco SIs..................... 812-7n-7454 
MS Jackson, Cartwright & Been .......... 801-981-1170-
MO FloriSsant, Web EIcIms. ............... 314-921-6720 
NH Hopkinton, Semark Assocs. .......... 803-748-3299 
NJ MarIIon, b.gr. Assocs. ................. 809-983-1020 
NM Albuquerque, CoT. Car1berg ........ :.. 505-8911-2155 
NY Buffalo, HAM MkIg. GIp. .............. 718-834-4300 
NY Franldlin S4. Cooper-Simon & Co., Inc. 

NY~1ea, HAM MkIg. Grp. ....... .. 
NO Raleigh, Cartwright & Been .......... . 
OH Kettering, V8I8eIron ................. . 
OH Willoughby Hills, V8I8eIron .......... . 
OR Hillsboro, Temco NorthweeI ......... . 
TN Knoxville, cartwright & Bean ......... . 
TN ~ Cartwright & Been ........ .. 
TX Austin, Bonser-PhiIoo- Sis. •.••..•.• 
TX Houston, Bonser-PhIIhower Sis. •••.••• 
TX Richard8on, Bonser.f'hiIOO- SIs. ••.• 
UT Midvale, Simpson Assocs. ........... . 
VA BIrch Bay, Temco NorthweeI ........ . 
VA Chantilly, CohId ..................... . 
WA BoIheI~ Temco NorthweeI .......... .. 
WA Spokane, Temco NorthweeI ........ .. 
WI Milweukee, Bela TechnoIg. Sis., Inc. ••. 
PR Bayamon, SeImai1c ................. .. 

I..ocIJJ DIsftIbutors 

518-489-4836 
315-885-81191 
919-878-4130 
513-293-8508 
218-944-0082 
503-845-2030 
815-893-7450 
901-382-8345 
512-348-9188 
713-782-4144 
214-234-8438 
801-588-3891 
208-371-11423 
703-904-0240 
208-481-8150 
509-927-9392 
414-543-8809 
809-797-9178 

AL Huntsvitle, Powell EIec. ............... 205-837-5300 
AI< Anchorage, Alaska EIcIms.. ........... 907-583-3n4 
AZ PhoenIx, Arizona eon.,.. Co. ......... 802-28&-5858 
AZ Tucson, Southweet SIs. ............... 802-828-1813 
CA AnaheIm, Deco EIec. .. .. • .. .. .. .. ..... 714-830-8252 
CA Costa Meea, PoweD .................. 714-754-1717 
CA Hollywood, Yale EIctms. .............. 213-488-3188 
CA Irvine, Integrated EIcIms. .............. 714-837-8980 
CA Sacramento, Integrated EIcIms. ••••••• 918-383-8030 
CA San DIego. Deco EIcIms. ............. 819-893-1595 
CA San DIego. PyramId .................. 819-271-5404 
CA San Jose, InIe!J'8Ied .................. 408-435-1000 
CA San Jose, Powell EIcIms. ....... :..... 408-943-9020 
CA San Jose, Powell EIec. .. • .. .. .. .. .. ... 408-943-9020 
CA Santa Clara, PyramId EIcIms. ......... 408-727-8810 
CA Sunnyvale, Power Supply ~ .... 408-737-1333 
CA Torrance, PyramId .................... 213-320-2700 
CO Denver, Jntegrated EIcIms. •..•..•..••• 303-292-8121 
CO oan_, Jntegrated EIcIms. ••.•..•..••• 303-292-5537 
CO Wheal Ridge, AdcIed Value ........... 303-422-1701 
or Danbury, F'ilgrlm EIcIms. .••.•••••...•. 203-792-7274 
or E. Haven, J. V. EIcIms. ................ 20&0189-2321 
or Southbury, HeiIInd EIcIms. ~ ........... 203-282-1700 
CT Wallr9Ord, CronIn EIec. .............. 203-285-3134 
or Yaleeville, Glynn EIcIms. . . •• . •• . •• ••• . 203-285-2498 
FL Ft Lauderdale, PoWell EIec. • . ••• • • ••• • 305-484-83n 
FL Largo, ElecIronic PrecapIs ............ 813-544-3838 
GA Atlanta; ACK Radio Supp. ............. 404-351-8340 

664 North Americanoffices only. For'worldwide reps & diStributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory EG&G 
GA FayelteVtlle, Frankland ............... . 
L ChIcago, Leeds E1cIms. ~ •..•.• 
H.. Hollman Estates, lE.C. Interoomp ••••. 
L Rosemont, Advent EIctms. .•..•.....•• 
IN IndIa1apoIJs, Advent EIctms. ......... . 
IN IndanapoHs, Chelsea/AS EIctms. •.... 
IA Cedar RapIds, AdVent EIctms. .•.••.•. 
KS Overland Park, Chelsea/AS EIctms. .. 
KY Florence, URJ. EIctms. •..•..••..•.... 
MO Annapolis Jet., Powell Elctms. •........ 
MD Baltimore, Rasco/Baltimore .....•.... 
MO Beltsville, Rasco/D.C. .••.•••••......•. 
MD Columbia, Peerless Rallo ...•...•.... 
MA Canton, Richey III1IIlCI ••..•.••....•.•. 
MA Middleboro, Glynn EIctms. •.••..•••••• 
MA Needham, Cronin .•••.••..••.••....••• 
MA WesIborough, Powell •••.••.•..••.••.• 
MA Wilmington, Heillnd EIctms. ......•.••. 
MI Battle Creek, Great Lakes Elctms. ... . 
MI Fanninglon Hills, Advent EIctms. ..... . 
MI Grand Rapids, Chelsea/AS Elctms. •.. 
MI Grand Rapids, S.F. EIctms. ..••.•••.•.. 
MI Uvonla, Chelsea/AS Elctms. •..•.•••. 
MN Minneapolis, Control Des. SUpp. ...•.• 
MN Plymouth, Leeds EIctm Cornps. ...•.. 
MO Kansas CIty, L Camp .•............•.. 
MO Matyland HgIs.. Chelsea/AS EIctms. .. 
MO Maryland Hgts., L Camp • '.' •.....••..• 
MO St louis, Control Design Supply ..... . 
NH Manchester, Cronin ...•••..••.....•... 
NH Manchester, Glynn EIctms. ••.••...... 
NH Nashua, Brevan EIctms. •...•........• 
NJ Englewood, Powell EIec. ............. . 
NJ Rockaway, Tonar •.•••..•......••..•.. 
NJ W. Berln, General Cornps. ........... . 
NM Albuquerque, Betatron ............... . 
NY Falconer, Falconer E1cIms. ..••.......• 
NY Hauppauge, Addem OIsIbg. Grp. ..•... 
NY Hauppauge, Broadlne EIec. DIstr .•.... 
NY Hauppauge, Chelsea/AS EIctms. .... . 
NY Hicksville, Janesway EIctms. ......... . 
NY Lynbrook. Peerless Radio ........•..•. 
NY Ml Vernon, Janesway EIctms. ...••... 
NY Rochester, Simcona ................. . 
NY Suffern, Nobel Elctms. .•.........•.... 
NY Syracuse, Stewart W. SmIth ....•..... 
NC Boone, LR.S/Tresco •........•...•..•. 
NC Cary, Powell Elec. .....•..•.•...•..... 
NC Raleigh, Century ....•............•.••. 
OH Akron, Aleron Elctms. .••............•. 
OH Broadview Hgts., Related Cornps. ..... 
OH Cincimati, CheIseaIAS EIctms. ..•.... 
OH Cincinnati, URI Elctms. •.......•....••. 
OH Dayton, Related Cornps. ............. . 
OH Maumee, Chelsea/AS EIctms. ....... . 
OH Stow, Advacom Inc. ...•..•.........•.. 
OR Beaverton, Integrated EIctms. ......•.. 
PA Export, Advacom ..•..•..•.....•...... 
PA Malvern, Control Design Supp. ....... . 
PA McKean. Advacom/Eria .•.....•...•.. 
PA Norristown, Century Elctm. Comp. Co. 

PA Phildelphla, Powell .•••.•.•.•.•••..••• 
TN Saddy Daisy, Techni-Tronics ..•.•..•. 
TX Austin, Omni Pro EIctms. ............ . 
TX Datlas, Omni Pro Elctms. ............ . 
TX Houston, Kant EIctms. ..•............. 
TX Irving, Powell EIctms. ...•••.....•..•.. 
UT Salt Laka City, Standard SUpp. Co ..••• 
UT West Valley, Integrated EIctms. .•..•.. 
WA Bellevue, Integrated EIctms./ Jaco ..•• 
WA Redmond, Pyramid Elctms. ....•...•.. 
WA W. Seattle, Redar Elctms. ........•...• 
WI Mequon, Taylor Eisc. Co. ............ . 
WI Milwaukee, Progressive Image •..•..•. 
WI New BarRn, Control Design Supp. ..••. 

404-461-4026 
708-625-3800 
708-843-2040 
70&-297-6200 
317-1172-4910 
317-253-9066 
31~1 
913-382-1923 
606-371-4423 
301-880-3255 
301-931-6200 
301-937-9100 
301-997-1717 
617-821-1500 
508-947-4262 
617-44(H;(1OO 
508-366-6100 
506-657-4870 
616-963-6282 
313-477-1650 
61 &-241-3463 
61 &-459-0216 
313-525-1155 
612-721-1626 
612-557-1277 
81 &-221-2400 
314-997-7709 
314-291-6200 
314-42&-3150 
603-624-0105 
603-622-9131 
603-88!H230 
201-890-0010 
201-586-9000 
60!HB8-6787 
505-821-1122 
71 &-665-4176 
51&-273-6777 
51&-231-4100 
51&-231-3313 
516-935-1827 
51&-593-2121 
914-699-6710 
71&-32&-3230 
914-357-4500 
315-437-7836 
704-284-8861 
919-487-1212 
919-782-2116 
21&-762-8818 
21 &-83&-4836 
513-793-2450 
513-761-4030 
513-253-6116 
419-693-0721 
216-688-5311 
503-641-1690 
412-733-5400 
215-29&-0150 
814-47&-7774 

215-631-5400 
215-365-1900 
615-332-2119 
512-794-9200 
214-233-0500 
713-780-7770 
214-550-0547 
801-48&-3371 
801-977-9750 
20&-455-2727 
206-883-7200 
20&-282-2511 
414-241-4321 
414-321-4722 
414-784-1015 

EBY COMPANY, 4300 H street. Philadelphia, PA 19124, 
Tel: 215-537-4700, FAX: 215-537-4780; FSC No.: 72825; 
Empl: 75; SIs. Mgr; Alan S. Olshansky 

ECLYPSE INTERNATIONAL CORP. 2042 S. Grove 
Ave.. OntarIo, CA 91761-9925, Tel: 714-947-9839, FAX: 
714-947-9395; ErnpL: 9; SIs. Mgr; Christopher J. Gilbert; 
Dist. Mgt; Christopher J. Gilbert 

ECOSOFT, INC" 6295 Indy Court, Indanapolls, IN 46214, 
. Tel: 317-271-5551, FAX: 317-271-5581; Empl: 2; SIs. 

Mgt; Emma Alkire 

G 
ECS COMPOSITES 

FAX: 503-474-2479 
ECS COMPOSITES. 3580 Rogue RIver Hwy. Box 188, 

Gran1s Pass, OR 97526, Tel: 503-47&-8871, TWX: 510-
755-0777; FSC No.: 24995; ErnpL: 165; SIs. Mgt; JIH K. 
G/eysIeal ........ ,............................. Co1027 

I..DcsJ Sales 0ffIc8s & Rsps 
AL Huntsville, EMA .. • .. .. .. .. .. .. .. .. .. .. 205-630-4030 
KS Lenexa, MIdtec Assocs., Inc. .......... 913-541-0505 
CA MIn V_, Kim Buurma ............... 415-962-9027 
CO Englewood, Electronic Comp. Sys. .... 303-762-9576 
FL Largo, Burke Assocs. Inc. ............. 818-53&-4335 
II. Wilmette, Joel Wasserman Assocs. .. , 708-256-3566 
MD Baltimore, BurgirH<reh Assocs. ....... 301-265-8500 
MA Westwood, Apex Assocs. .............. 617-326-5042 
MN MlmeapoIs, MS J Mktg., Inc. ......... 612-755-1685 
NY New York City, Smith Engrg. SIs....... 51&-889-6514 
OH Cleveland, Ashby Assocs., Inc. ........ 21&-461-0826 
OR Gran1s Pass, ECS Inc. ................ 503-47&-8871 
TX Datlas, Advance Tech. Sis. ............ 214-340-1300 
WA Bellevue, Comtec ...... .. .. .. .. . .. .... 20&-453-1188 
Can Slillsvllle, Ont. Production Case Co. .. 613-83&-2248 

FAX: 619-278-0372 
ECTRON CORP, 8159 Engineer Rd.. San Diego, CA 

92111-1980, Tel: 619-278-0600, TWX: 910-335-1259; 
FSC No.: 24856; Ernpl: 50; SIs. Mgr_' W. W. Hanford 
................................................. 001010 

I..DcsJ S8les 0ffIc8s & Rsps 
A2. Tempe, Aztec Entprs. ................. 602-431-9401 
CA Canoga PIc., FLW Inc. ................. 818-719-0037, 
CA Costa Mesa, FLW Inc. ................ 714-751-7512 
CA Fremont, FLW Inc. .................... 415-651-6511 
CO Danver, Aztec Entprs. .... .. . .. .. .. .. .. 303-779-5265 
FL Melbourne, Saber Assocs. ............ 407-724-0920 
GA Norcross, Saber Assoc. Inc. . . . • . . . . . • • 800-327-0653 
IL Elmhurst, Sector Engrg. Sis. .••.....•. 708-530-7650 
IN Indianapolis, Sector Engrg. Sis. ....... 317-253-8221 
KS Overland PI<., Ramsey Assocs. .. . .. ... 913-541-1007 
MD Laure~ EIctm Mktg. Assoc. ........... 301-762-9300 
MA Needham, Addelco Corp. ............. 617-444-4754 
MI Troy, Satullo Assocs. ................. 3,3-565-48", 
MN Minneapotis,.Sector Eng. Sis. Inc. ..... 612-378-2123 
MO St louis, Ramsey Assocs. ............ 314-532-9366 
NM Albuquerque, Westfhal & Assocs. ..... 505-268-1433 
NY Plainview, Eastern-Matro Assoc. ...... 51&-931-1414 
NY VICtor, Sanwal Technlgs. ..... .. .. .. .. . 716-924-1950 
NC Clayton, Saber Assocs. ............... 800-327-G853 
OH Cleveland, Instrmn Sys. .............. 216-845-8800 
OH Dayton, Instrmn Sys. ................. 513-294-2838 
PA Pittsburgh, Instrmn Sys. .............. 412-623-7005 
UT Ogden. Aztec Entprs. ................. 801-821-1655 
WA Seattle, Datacom Assoc. Inc. .•.••.•. " 20&-285-2525 
WI Milwaukee, Sector Eng. Sis. Inc. ... .. .. 414-352-8280 

EDA INC, Div, of Connector, 837 S. Palm St Ste. F, Le 
Habra, CA 90831, Tel: 213-697-7151, FAX: 213-691-1509; 
ErnpL: 160; SIs. Mgr; Roy Wang 

EDAC INC. 40 TIffieId Rd.. Scarborough, Ont. CAN MIV 586, 
Tel: 41&-754-3322, FAX: 41&-754-3299; FSC No.: 31781; 
EmpL: 110; Sls.Mgr.'TerryThomton; Dist.Mgr;W.Mango 

EDAK INC, EDAK Ltd., 265 North Drive,Ste.H, Melbourne, 
FL 32934, Tel: 407-242-2953, 800-482-9478, FAX: 407-
242-3430; FSC No.: 8145; ErnpL: 210; Sis. Mgt; Max 
Reichlin; Dist. Mgt; Jack Lenett 

Local Sales Offlces & Reps 
CA Palos Verdes, Zimmerman Assocs. ... 213-37&-3088 
MA Wakefield, Instr. Dynemics ............ 617-245-5100 
TX Dallas, Space EIctms. ." ........ ...... 214-251-3836 
VA Springfield, PANTECH ................ 703-451-5700 

EDA INSTRUMENTS, INC. 4 ThomcIiffe Parl< Dr. 
Toronto, ON, CanedaM4H1Hl, Tel: 41&-425-7800, TELEX: 
06 23222 FEDA TOR. FAX: 41 &-425-8135; EmpI.: 100; SIs . 
Mgt; Bill Laharn 

EDCLIFFE DIV. BEl Electronics Co. 13100 Telfair 
Avenue, Sylmar, CA 91342, Tel: 81&-362-7151, FAX: 81&-
362-2487; FSC No.: 00153; ErnpL: 110; SIs. Mgr; Cosmo 
L AveHis; DIs!. Mgr; R. P. Bastone 

EDl 780 Creel, Wood Dale, II. 80191, Tel: 708-880-5838, 
FAX: 708-880-0502; Empl: 13; SIs, Mgr; J. Holmberg 
................................................. a·1065 

EDrrRON SYSTEMS INC... 1580 Teaneck Rd.. Teaneck, 
NJ 07688, Tel: 201-837-0051, FAX: 201-837-0504; SIs.' 

EDO CORP., ELECTRO-ACOUSTIC DIY, 2645 
South 300 West, Salt Laka City, UT 84115, Tel: 801-486-
7481, TELEX: 36&-315, FAX: 801-484-3301; ErnpL: 380; 
SIs.Mgr; Fran GaraIIa .. "" .. "" .. "" ....... A.1367 

EDO CORPORAll0N,EJactro-Ceramlc DIvision. 
2645 South 300 West, Salt Lake CIty, UT 84115, Tel: 801-
48&-2115, TELEX: 36&-315, FAX: 801-484-3301; Empl: 
300; SIs, Mgr; Yvome ~ .......... A.1367 

EOO CORP.lEUNCO ON, See Electrical Indicator 
Co., Inc. 

EDSYN, INC.. 15958 Armlnta Ave., Van Nuys, CA 91406, 
Tel: 816-969-2324, 213-973-5115, TELEX: 65-1469; SIs. 
Mgr; Wayne Murry 

EDWARDS CO, Signaling Prods. DiY. p.o. Box 1188, 
Farmington, CT 08034, Tel: 203-67&-0410; EmpI.: 1000; 
Sis. Mgr; AI Canevari; Dist. Mgr; AI Canevari . 

EDWARDS HIGH VACUUM INTERNATIONAl.., Diy. 
of the BOC Group, 301 Ballardvale St, Wilmington, MA 
01887, Tel: 508-659-5410. FAX: 508-659-7969; Ernpl: 
2000; SIs. Mgr; Frank Carpino 

EECO INCORPORATED, 1601 E. Chestnut Ave.. P.O, Box 
659, Santa Ana, CA 92702-0659, Tel: 714-835-8000, FAX: 
714-953-3747; FSC No,: 97525; Empl: 95; SIs. Mgr; Soot! 
Thorpe; Dist. Mgr; Steve Hyler 

EEMCO, Datron, Inc., 4585 Electronics PL, Loe Angeles, CA 
90039, Tel: 818-247-7080, TWX: 910-497-2269, FAX,81&-
244-8821; FSC No.: 72121; EmpI.: 300; SIs. Mgr; Russell 
Johnson 

EEV INC. 4 Westchester Plaza, Elmsford, NY 10523, Tel: 
914-582-8050, TELEX: 8818096, FAX: 91~22; 
EmpI.: 42; SIs. Mgr; Stuart HesseIson 

EFECTOR, INC.. 805 Springdale Dr. Exton, PA 19341, Tel: 
215-524-2000, 6ClG-441-8248, FAX: 215-524-2010; ErnpL: 
35; SIs. Mgr; J. Kelly 

EFI ELCTRNS. 2415 s'outh 2300 West, Salt Laka CIty, UT 
94119, Tel: 801-977-9009:800-221-1174, FAX: 801-977-
0200; EJT1ll: 90; SIs. Mgt; Marl< A Norrie 

EFOS INC. 5718 Coopers Ave.. UnM 1-5, Mississauga. Ont. 
Can L4Z 2E8, Tel: 41&-588-4268, FAX: 418-568-4280; 
Empl: 25-50; SIs. Mgr; Beverley Berber 

EFRATOM, See Ball Corp., Efratoin Div. 

EG&G, INC. Electro-Optics Div. 35 Congress St, SaIern, 
MA 01970. Tel: 50&-745-3200, TELEX: 881-7405 EGGSA; 
FSC No.: 25506; EmpI.: 194; SIs. Mgr; J. Murechver 

EG&G, INC, Electronics Components DiY. 36 
Congress St, Salem, MA 01970. Tel: 508-745-3200, 
TELEX: 681-7405 EGGSA; FSC No.: 25506; EmpI.: 329; 
SIs. Mgr; J. Murechver 

EG It G BIRTCHER, EG It G,lnc., 4505 N. Arden Dr.lP, 
O. Box 5288, EI Monte, CA 91734-1288, Tel: 81&-442-
2572, FAX: 819-442-8127; FSC No.: 18915; Empl: 135; 
SIs. Mgt; Bill Heyes; Dist. Mgr; Bill Hayes 
... ...... ....... ... .... ........ ... ...... ... 1>1028-1029 

I..DcsJ Sales 0ffIc8s & Rsps 
AL Huntsville, Rernoo ... " ........ "..... 205-533-3763 
A2. Phoenix, Mercury Engrg. Sis. .• , •..•. , • 802-244-0123 

EECD' 
Over 

8.000.000 
Relays & 
Switches 
in Stock. • 

The 
Largest 
Relay & 

Switches 
Distributor 

in the World. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

Mgt;LG.Mansoor (213) 452.1229 (415) 835.1500 
EDL, INC_Rt5,BoX 1398,DanviHe.VA2I'~An Tel: 804-799- 1301 Olympic Blvd., • 1026 6th Avenue. 

, ........ Santa Monica, CA 90404 Oakland, CA 94606 
0807, HIOO·OIALEDI.., FAX: 804-799-0847; Empl: 35; SIs. 11..----------------... 
Mgr; Jean MooIe 
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EG&G 
AZ Phoenix, Mercury Engrg. SI8., Inc. ..•.. 602-265-0344 
CA Irvine, Englieh/Damco ..•.•.• ; ..•.•... 714-753-1950 
CA ·SIInIa Clara, Interconnect SIs. Grp. .... 4OIHlOO-ll1M! 
co Broomfield, Connors Co. .•...•.•..... , 303-466-9628 
Fl Clearwater, HHP, As8ocs. ...•......••• 813-797-4447 
Fl ~ Beach, HHP Assocs., Inc. .c. 305-97:1-5750 
GA AIIaI1ta, Remco ••......•........••.•.• 404-447,9837 
IL Rollings Meadows, Heartland Technlg: ~ Inc. 

; ....................................... 3·12,677-9222 
KS Shawnee Mi88ion, M-8-B Assocs., Inc. 

.. . . • . .. • . . • .. .. . .. . .. . .. • . . . . . . . .. . .. . 913-432-2131 
Me Towson, Arbotek Aesoc. .............. 301"626-0775 
MA Framingham, Coakley, Boyd & Abbett 

.. .. .. .. .. • .. .... .. .... .. .. .. • .. .. • .. .. 508-820-0800 
MN Minneapolis, H9i-Ute SI8., Inc. ......... 612-861.sos1 
NY Hackensack, Coakley, Boyd A BetttTyinsky 

...... : ................................ 201-440-4114 
NY Syracuee. IA Hotze As8ocs. •. . • • • • • . • . 316-456-8807 
OH Dayton, EIec1ro Mklg.GIp .. ,.......... 513-990-8322 
OH N. RoyeIIon, Eleclro Mkig. Grp. .,... . . . 216-582-0075 
OR TIgard, FITS .......................... 503-884-1803 
PA Doylestown. Monteiro Assocs., Inc. . . . . 216-346-5855 
PA PIttsburgh, EIec1ro Mkig. Grp. ......... 412-823-5400 
TX Dalles, EI-Com ~ Inc. ............. 214-241-2166 
TX Houston, EI-ComMklg. ...... : ........ 713-350-6064 
WA Vashon, ATS ......................... 206-286-1383 
Can Bolten, Ont, P..l. Heenen, Ltd. ......... 416-857-4741 

LocsJ DIstttbutonJ 
CA Manhattan Beach, Prime EIec1ro Prods. . 

....................................... 213-379-3642 
CO Aurora, JeI Elclms. Supp. Co., Inc, . • . . . 303-364-1000 
CT S.Windsor, car-lac EIcIms. .......... 203-282-0831 
MA Milford, car-lac EIcIms. .............. 506-476-7797 
MA ~,Aush Iods., Inc. ........... 617-729-5800 
MN Minneapolis, Stalk EIcIrns., Inc. ....... 612-332-1325 
NY Bohemia, car Lac Inds. SIS., Inc, ...... 516-587-4200 
NY Buffalo, Summ_ ~................ 716-887-2800 
NY Rochester, Summit DIs\rs. ............ 716-334-8110 
'OR Beeverton, Murphy EIcIms. ........... 503-642-2001 
TX Ft Worth, Industrial EIcIms. ........... 817-731-7321 
WA Redmond, Murphy EIcIms. ............ 206-881-1234 
Can MIssIssauga, Ont, Rush EIcIms. ...... 416-677-7280 

EG & G FLOW TECHNOLOGY, INC., Box 52103, 
Phoenix, AZ 85072, Tel: 602-437-1315, TELEX: 187-183, 
FAX: 602-437-4459; EqlL: 100; SI8. Mgr: Ron Madison 

EG & G FREQUENCY PRODUCTS INC., EG & G Inc., 
4914 Gray Ad., Cincinnati OH 45232, Tel: 513-542-5555, 
FAX: 513-542-5146; FSC·No.: 58997; EqlL:'183; Sis. 
Mgr: C. Fdhen, Sis. Engr. 

EG&G GAMMA SCIENTIFIC, Div. of EG&G Inc, 8581 
Aero Drive, Sen DIego, CA 92123, Tel: 61e.279-6034, 

. TELEX: 697938, FAX: 619-576-9286; EmpL: 50; SIs. Mgt: 
Robert Ruff . 

EG&G GEOMETRICS, Div. of EG&G Inc., 395 Java Dr, 
Sunnyvale, CA 94089, TeI:·4O&-734-4816, TElEX: 357-
435, FAX: 40&-746-6131; FSC No.: 34314; 0181. Mgr: 
DougCrice 

EG & G JUDSON, 221 Commerce Dr, Montgomeryville, PA 
16936, Tel: 215-368-6900, TELEX: 846120, ESYLNK: 
62820476, FAX: 216-362-6107; Empl.: 65; SIs. Mgt: 
Andrew Allen 

EG&G OPTOELECTRONIcs, EG&G Canada Ltd, 
22001 Dumberry Road, Vaudreull, Quebec, Canada J7V 
8P7, Tel: 514-424-3300, TELEX: 05-823646, FAX: 514-
424-3411 

EG & G POWER SYSTEMS, INC, 1330 E. Cypress St, 
Covine, CA 9172~ Tel: 81.6-987-9521 .• 1WX: 910:564-
1320, FAX: 816-967-3151; Eqll: 490; SIs. Mgr: Dave 
Adams .•...•.•......•......•.•.........•. 001714-1715 

LocsJ Sales 0ffIcas & Reps 
AZ ScoIIadaIe, Feser-Tech Sis. ........... 602-946-4404 
CO Uttlelan, LengeSalea . • • • . . . • • . . . . • • . . . 303-786-3600 
Fl ~ World Sis. .Dev. .... .•.. ...•. .. 904-226-2727 
FL Orlando, Truex As8ocs. ............... 305-95e.2160· 
MD Colurnbie,Avtek ...... " .............. 301-740-5100 
MA Dover, Georgelkban AssOc. .......... 617-328-4068 
NY EndwaI~ Trl-Tech Elclms., Inc. ........ 607-754-1094 
PA BroomaI~ Robart J. Sapanosa ........ 215-353-7287 
TN Nashville, MIL-8PECSIs. . .. .... .. ..... 61.5-367-2427 

. EG&G RETlCON, DiY, of EG&G, 345 Polrero Ave., 
Sunnyvale, CA 94066-4197, Tel: 40&-736-4266, FAX: 4OiI-
736-6979; SIs. Mgr: John Skurla 

EG &G ROTRON, Custom Div, ~Uck La., 
Woodstock, NY 12498, Tel: 914-679-5201, FAX: 914-676-
7080; FSC No.: 82877; SIs. Mgt -' Mike Lyon; Dist. Mgr: 
Mary Fellows 

Manufacturers and ·.SaIes OfftcesDirectory 
EG&G ROTRON, Industrial Division, NoI1h. Street, 

Saugerties. NY 12477, Tel: 914-246-3401, TELEX: 981511, 
FAX: 914-246-3802; FSC No.: 551496; EmpL: 55; SIs. 
Mgr: Jay Jarboe; DIst. Mgr: Jay Jarboe 

EG & G VACTEC, 10900 Page Blvd., Stlouis, Me) 83132, 
Tel: 314-423-4900, TWX: 910-764-0811, FAX: 314-423-
3956; Eql~: 250; SIs.Mgr: D. Ha/tIey; DIst. Mgr: D. 
Hartley ............................. , .... ;...... 801319 

LocsJ Sales 0ffIcas & Reps 
CA Sunnyvale, EG & G Solid State. Prods. 

Fl Orlando, EAB As8ocs. ........... , .. .. 
IL Highland Park, T. a Hunter As8ocs. •.• 
IN Fort Wayne, ScoII EIcimS. .......... ,. 
IN Incianapolis, ScoII EIcIms. .......... .. 
MD Laure~ R W. Mltscher Co. .......... .. 
MA Norwood, Macinnis Co. .............. . 
MI Bloomfield Hills, Triolgy Mkt , ........ . 
MN Eden Prairie, Rockmore Sis. , ....... .. 
Me) St Louis, Acron Eiclms. ....... , ...... . 
PA NewtownSq., W. Reaves Aesoc. ••..•. 
NY PiI1sfoId, C. W. Beech Co. ............ . 
NY Syracuse, C. W. Beach Co. .......... . 
OH ClnciMatl, Scott EIcIms. ............ .. 
OH Cleveland, ScOtt EIcIms. ............ .. 
OH Dayton, ScoII Eiclms. ....... , ........ .. 
OH Westerville, ScoII EIcIms. ............ . 
TX Aichardson, Interactive Comps. ...... . 
VA Shipman, R W. Mitscher Co. ........ .. 

/,.oesJ DistJibutoIs 
CA Palo Alto, Zack EIcIms. .............. . 
CA Santa Clare, Allied Elclms. .......... .. 
FL Orlando, Nico ........................ . 
II.. Chicago. Newark Elclms. ............ . 
u.. Elgin, AiMed EIctms. .................. .. 
CA Miaslon Viejo, Opto Plus Inc, ........ .. 
TX Richardson, Altair .................... . 
TX Fort Worth, Allied EIctms. ............ . 

408-736-4286 
305-998-7444 
312-433-7000 
219-464-7865 
317-941-0010 
301-49Il-6090 
617-762-8090 
313-336-1244 
612-941-1390 
314-421-1751 
215-356-7500 
716-586-3200 
315-446-9587 
513-791-2513 
216-473-5050 
513-294-0539 
614-882-6100 
214-889"22n 
604-263-5154 

415-326-5432 
40&-727-1690 
306-696-7444 
312~6-4411 

312-697-8200 
714-360-9654 
214-231-5166 
817-336-5401 

EG & G WAKEFIELD ENGINEERING, 60 Audubon 
Ad., Wakefield, MA 01880, Tel: 617-245-5900, FAX: 617-
246-0874; EmpL: 250; SIs. Mgr: Frank Casella; Dist. Mgr: 
Harry Darien ................................... Co 1614 

Locel Sales Offices & Reps 
AL Huntsville, Over & Over, Inc. .......... 205-837-7105 
AZ Phoenix, SanfoId SIs. ................. 602-957-3570 
CA Los Altos, Aecht As8ocs. :............ 416-964-8321 
CA Sen Diego, Mesa EIctms. ............. 619-278-8021 
CO Denver, Donohue Sis. ................ 303-456-1719 
Fl Tampa, Over & Over Inc. ............. 813-626-9100 
GA Norcross, Over & Over, Inc. ........... 404-449-6205 
u.. Rolling Meadows, Sumer, Inc.. . . . . . . .. 70&-991-11500 
IA Cedar Rapids, C. H. Hom As8ocs. . . • • . 319-393-8703· 
MI Farmington Hills, Luebbe SIs. ......... 313-489-8828 
MN Mendola HeIghts, G-II Sis. ............ 612-454-3086 
MO Cheste!field, Weisler & Assocs., Inc. ... 314-537-0010 
NY Commeck,EAA, Inc. .................. 516-543-0510 
NY E. RochesIei-, Tri Tech EIcIms. ........ 716-366-6500 
NY Fayetteville, Tri Tech EIcIms. ......... 316-446-2881 
NC Charlotte, Over & Over, Inc, ........... 704-542-911.1 
OH Cincinnati Luebbe SIs. Co. ........... 513-530-0600 
OH Dayton, Luebbe Sis, Co. .... ..... .. .... 513-294-0426 
OH Westlake, Luebbe Sis. Co. ............ 216-999-0071 
OR TIgBfd, ATS Inc, ...................... 503-244-4123 
PA NarbeIh, Bresson As8ocs. ............ 215-664-6460 
TX Austin, Milco MkIg. , ......... , .. .. .. .. . 51 ~5359 
TX Houston, Milco Mkig. ................. 713-469-5156 
TX Plano, Milco Mkig. .................... 214-576-1996 
WA Vashon, ATS Inc, ..................... 206-286-1383. 
WI Brookfield, Sumer, Inc, ................ 414-784-6641 

Locel DistributOIs 
AZ Taql8, Bell .......................... 602-966-7800 
CA Agora Hills, Bell ...................... 816-706-2608 
CA Fountain Valley, Comp. C!!nter . . . . . . .. 714-976-0433 
CA Los Angelee, Newark ................. 213-664-5561 
CA Sen Diego, Newark ................... 619-266-0480 
CA SllnlaAne, Eicom .................... 213-404-2961 
CA SIInIa Clara, Comps. Ctr. .. . . . . . . . . . . . . 40&-966-3751 
MN St' Pau~ Shelly Aagon ................ 612-642-2828 
CA Sunnyvale, Bell ................. ,..... 40&-734-9570 
CO D8nver, Newark ...................... 303-757-3351 
CT S. Windsor, Cariac .:.................. 203-282-0831 
Fl Ft Lauderdale, Newark .......•....... 306-587-2372 
Fl Leke Mary, Eictm. Fasteners .. ;....... 407-321-4000 
FL Miami, EIcIm Equip. .................. 306-526-8000 
GA Norcross, Newark .................... 404-446-1300 
L Bensenville, Goold .. .. .. .. .. .. .. .... .. 706-860-7171 
IL Chicago, Newark ..................... 312-784-5100 
IN canne~ Aitex ....... ~ ................ , 317-946-1323 
IN IncIanapoIis, Newark.................. 317-844-0047, 
IA Cedar RapIds, Newark ................ 319-393-3800 
KS Overiand Park, Newark ............... 913-977-{)727 
MD Aockvllle,C8piIoIAadio WhIsrS. ...... 301-881-2270 
MA ~ Aichey/Impact ............... 617-821-1500 
.MA WI~, WDliRush Inds. .... ....... 617-729-5800 

MA Wobum, Newark ...................... 617-935-8350 
MI Ann Arbor, Wedemeyer ..... ' ........... 313-966-8811 
MI UvonIe, AS EIec. ....... ;.............. 313-526-1155 
MN St Pau~ Gopher ........... ;.......... 612-483-3322 

. MO St louis, Newark ......... :........... 314-298-2505 
NJ Camden, G.RS. ................ .. .... • 609-964-8580 
NJ Pennsauken, Newark .. .,............. 609-683-9490 
NJ. Springli!lkl, Route EIee. ............ ,.. 201-379-7710. 
111M ~cjuerque, BeD ........... , .. .. .... • 506-292-2700 
NY Buffalo; Sunvnit ...................... 716-887-2800 
NY Farmingdale, SenispecialIsIs ... ...... 516-293-2710 
MI MacIson HgIs., Gaico ................. 313-542-9090 
NY SufIern, Nobel EIee. ................ .,. 914-357-4500 
NC RaleIgh, Southeas\8m EIcIms. ........ 919-826-2311 
OH CincInnati, ~ Patera .. .,......... 513-351-2000 
OH . Dayton, Stotts Friedman .............. 513"298-5555 
OR BeaverIon,. Camp. AiIsouroee •••.•.••• 503-941-8468 
PA Allentown, Newark .................... 216-434-7171 
PA PIttsburgh, Newark .................... ·412-787-n4O 
AI W.1e, Newark ..................... 401-943'3340 
TN Knoxville, Newark ...... ,............. 616-588-6493 
TX Dallas, Harrison Equlp................. 214-23e.2750 
TX Garland, Newark ...................... 214-494-5911 
TX Houston, Altair ........ .. .. .. .. .. .. .. .. 713-462-3029 
TX McKinney, Prime ..................... 214-542-7915 
VA Arlington, Newark • . . • . . . . . . . . . . . • . . . . . 703-522-7552' 
VA CharIottesVl1le, Yuginia EIec. .......... 604-296-4184 
WA Bellevue, Newark .. .. .. .. .. .. .. .. .. ... 206-641-9800 
WI Milwaukee, Newark ................... 414-453-9100 
WI Waukeeha, Bell ....................... 414-547-8879 

EGIS CORPORATION, 855 Plum Tree Ad., Barrington 
Hills, II.. 60010, Tel: 708-839-1555, FAX: 706-839-8710; 
EmpL: 6 

EH ELECTRONICS, INC. See Wavetek San Diego, 
Inc., Tel 619-279-2200 

EHRHORN TECHNOLOGICAL OPERS., INC~ 4975. 
NoI1h 30th St, Colorado Springs, Colorado 80919, Tel: 
71e.280-1191, FAX: 719-260-0395; FSC I'0I0.: 1106; Eqll: 
75; SIs. Mgr: Tm Coutts; Dist. Mgr: TIm Coutts 

EI & S, Prime Technology Inc., TwIn Lakee Ad., P.e. 
Box 185, North Branford, CT 06471, Tel: 203-461-5721, 
TWX: 71G-452-3092, FAX: 203-461-8937; FSC No.: 14908; 
EmpL: 60; SIs. Mgr: R A. BoIsseau ...... 801482-1483 

Locel Sales Offices & Reps 
CA Canoga PI<., C & W CoqIB. Sis. ....... 816-700-2884 
CA EscondidO, ClroMa EIctm Sis. ....... ,. 619-743-3015 
CA Haywood, PacIfic Mklg.1nc. ............ 416-887-182C), 

416-887-7595 
CA Newbury PI<., In\erconn Tech.MkIg. ... 805-499-4024 
CO Golden, J. F. Hu~but Co. .•..•. .. .....• 303-279"n96 
CT N. Branford, EI&S ..................... 203-461-5721 
Fl L.ekeIand, Munday Sis. .. 813-858-5606,816-856-7257 
IL Arlington HgIs., Mertons Aesoc. ....... 314-993-8600 
II. Arlington HgIs., MB Sis. ............... 706-392-9499 
MD Ellicott City, Am-Tech Assoc. ......... 301-461-5599 
MA NclIweI~ Nonis As8ocs. ................ 61700659-7988, 

617-859-{)790 
MO St Louis, Mertens Co. .. 314-993-6600,314-993-9830 
Me) St Charlee, Microlronics .............. 314-946-8500 
NY Buffalo; Lynn Assocs., Inc. ..........•.. 716-831-0054, 

716-831-{)101 
NJ Englewood Cliffs, Masin-Esco, Inc. ..... 201-589-8868, 

201-589-8871 
NY Albany, Lynn As8ocs. ... 516-459"1239,518-459-4610 
NY Hauppauge, Masin-Esco, Inc. .......... 516-273-3500, 

, 516-273-3516 
OH Westlake, Advanced Technlg: As8ocs. 

.... .. .. .. .. . .. .. .. .. .... 216-836-5050,216-836-3598 
TX The. Colony, JuHena Co. .............. 214-626-1075 
PA Malvern, Stitzer As8ocs. ............... 215-664-5500, 

215-664-5503 
PA Gibsonie, Lynn As8ocs. ................ 412-443-3670, 

412-443-3166 
WA Seattle, Datacom Assoc. .............. 206-286-2525 
Can St Laurent,PQ, ElecIronlque Versatech 

LoosJ DistributOIs 
AZ Phoenix, Keystone Eleciro Sis. ....... . 
CA San Jose, Spectra EIctms. .......... .. 
CA Canoga PI<, Acort Iods. .............. . 
MD Columbia, OK EIctms. .............. .. 
MA Billerica, A. W. Meyer Co. ............ . 
MA Newton, The Greene-Shaw Co. ...... . 
NJ 0ekIand, Aaley SpecIaItiea .......... .. 

514-335-3833 

602-995-3005 
40&-452-1590 
816-700-2991 
301-996-1950 
506-229"2255 
617-969-8900 
201-337-1000 

FAX: 401-738-7154 
EICHHOFFELECTRONICS. 205Haliene Ad, Warwick, 

AI 02886, Tel: 401-736-1440, 800-676-1040; EmpL: 2,000; 
SI8. Mgr: Aandail Jones ..... Ao1814-1817,2208-2207; 

801464-1486 

666 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
Local SeIe8 Offices & Reps 

CA An:acia, Van Got! & Asaocs. .......... 818-445-9728 
CA Mission Hills, The Pentagon Co. •...... 818-894-0299 
CA Mountainvlew. The Pentagon Co. ..... 415-961-3610 
cr W. SImsbury. ElecIrotechnlka, Inc. • . • . • 203-858-8762 
FL Tampa, SId. Mk1g.1nc. ................ 813-933-5833 
FL w. Melbourne, SId. Mk1g. Inc. ......... 305-725-7073 
R. Whe8Ion, OS Tech. Sis. ............... 312-653-8126 
MA Needham, Kanan Assoc. .. ........ .... 6170449-7400 
MA Waltham, Newport Tech. Sis. ......... 617-89().725$ 
Me Norwell, M.J. Sis. & Engrg.lnc. ........ 817.Q82-8776 
MI livonia, Wenner & Asaocs............. 313-591-7955 
MN Minneapolis, E~ Co. ......... 612-338-3475 
NO New HlI~ Tom San1aI ................. 919-382-4091 
NJ KenvI~ Camps. for Etctms. ............ 201-927-6682 
NJ Red Bank, Varrelman Corman ........ 201-211HlO88 
OH Mansfield, Rich Tech. Sis. .... .. .. .. .. . 419-758-1953 
SC Mauldin, Carl Hart Assoc. ..••••..••••. 803-28&-2023 
TN Chattanooga, SteIco, Inc. ............. 615-999-6831 
TX Mlasouri City. Intercon SIs. .. .. .. .. .. .. 713-498-4163 
VA Front RoyaJ, Eitron Sis. lid. ........... 703-«35-7201 

EIKONIX, 15 WIggins Avenue, Bedford, MA 01730, Tel: 617-
278-7161. TELEX: .951231. FAX: 617-276-5063; EmpL: 
175; SIB. Mgr: Jim lloyd 

ElL INSTRUMENTS, INC, 10 Loveton Circle, Sparks, MD 
21152, Tel: 301-771-4800, TELEX: 67797. FAX: 301-771-
4629; EmpL: 500; SIB. Mgr: KeIth D. Hadley 

EI MICROCIRCUITS, INC, 1651 Pohl Road, Mankato, MN 
56001. Tel: 507-345-5786, FAX: 507-345-7559; En1JI,: 55; 
SIB. Mgr: Peny Eimers 

NY PII\sIord, Frankln SIs. Corp. ........... 718-248-6251 
NO Ra/elgh,C-TechSIs.Co. .............. 9111-782-8100 
OH Cleveland, Arthur Baler Co. ........... 218-481-6161 
OR Tigard, L D. EIctms. .................. 503-684-8221 
PA He\boro, A.Q.S. Electro ................ 215-674-3562 
PA PIIIsburg. Arthur Baier Co. ............ 412-367-7799 
TX DeIIas, M-Rep ........................ 214-484-5711 
TX Houston, M-REP...................... 713-271-5635 
UT Ogden, SUnIlird Inds., Inc. ............. 801-479-7151 
WA SnohomIsh, L D. EIcIms. ............. 206-568-0511 
WA Spokane, LO EIctms. .. .. .... .. .. .. .. .. 509-922-4863 
WI Janesville, LincoIn,Hodges . . ...•.•.•.• 808-754-4214 

ElCO CORP, Electronic Connector Div, HuntIngdon 
Ind'L Park, Huntingdon, PA 16652, Tel: 614-643-0700, FAX: 
814-643-0426; EmpL: 500; SIB. Mgr: W. J. Graef; Dist. 
Mgr: W.J. Graef 

U.s. ElCO INC. 2930 Scott Blvd., Santa Clara, CA 95054, 
Tel: 1-800-688-aco, FAX: 408-980-9754; SIB. Mgr: 
DoI.9as Hemingway 

El-coM CABlETEK. 22612 Albares, MIssIon Viejo, CA 
92691. Tel: 714-432-6630 

ElCOM INDUSTRIES. INC, 10266 Bach Blvd., St Louis, 
Me 63132, Tel: 314-429-3100, FAX: 314-429-9706; EmpL: 
25; SIs. Mgr: Thomas C. Noel 

ELCOM SYSTEMS, INC. 932 Clint Moore Ad., Boca 
EI NORTH AMERICA. 435 E. 79th St., New York, NY Raton, FL 33467. Tet. 407-994-1774, FAX: 407-994-1770; 

10021. Tel: 212-517-5622, FAX: 212-517-5516; SIB. Mgt: FSC No.: 32424; EII1lI.: 8; SIB. Mgt: D. Pollachek 
Judy Simons; Dist. Mgt: Adam Goodman ................................................. A.1747 

ElP MICROWAVE, INC, 1589 Centre PoInte Dr, Milpltes, 
CA 95036, Tel: 408-945-1477. FAX: 408-945-0977; FSC 
No.: 34257; EII1lI: 100; SIs. Mgt: RIck Bush 

EITEL MFG., 33206 Paseo Cerveza, Ste. G, San Juan 
CepisIrano,CA 92675, Tel: 714-240-3933; Empl.: 6; SIs. 
Mgt: H. Mengel 

ELAN DIGITAL SYSTEMS, DIY_ of Elan Digital 
Sys. Ltd.. 538 Vellay Way. Milpitas, CA 95035, Tel: 800-
541-ELAN, 408-948-8495, FAX: 408-946-0351; EmpL: 3 
................................................. A·1724 

LoceJ Sates Offices & Reps 
CA MIIpItes, Elan ......................... 408-946-8495 

ElAN -n;CHNICAl CORP. 35 Kings HIghway EesI, 
Fairfield, CT 06430, Tel: 203-335-2115, FAX: 203-335-
2723 

ElANTEC, INC, 1996 Tamb Ct, MIIpItes, CA 95035, Tel: 
408-945-1323, 800-621-7429, FAX: 408-945-9305; FSC 
No.: 64762; E~: 108; SIB. Mgt: Ralph GranchelI; Dist. 
Mgt: John Cherelle 

ELAIITCMERIC TECHNDLDGIES,INC_ 

FAX: 215-672-4633 
ELASTOMERIC TECHNOLOGIES, INC. 2940 

Tull1llke Dr, He\boro, PA 19040, Tel: 215-872-0787. 215-
872-4741, TWX: 387-238; FSC No.: 64914; SIB. Mgt: 
George Glalts .................................. 1>1357 

LoceJ SeIe8 OffIces & Reps 
AL HunI8YIlle, RemcoIHunI8YIl1e ••••••••. 205-533-3763 
AZ ScottadaJe, TC EIctm. Sis., Inc. ........ 802-994-5153 
CA Orange, UbraIronix ................... 714-871-1513 
CA San Joee, WIN ...................... 408-559-8118 
CO Monument, Sunblrd IneIs. ............. 719-481-2900 
FL Ft Lauderdale, Synergistic Tech. Inc. 

FL Melbourne, Synergistic Tech. Inc. .... . 
FL Odessa, Synergistic Tech. .......... .. 

ELCON INSTRUMENTS, INC, 135-137-139 Gibraltar 
Street, Annapolis, MD 21401. Tel: 301-280-6686, FAX: 
301-263-5790; EmpL: 5; SIs. Mgt: Paolo Lendrini 

ElCON PRODUCTS INTERNATIONAL COMPANY. 
42700 Lawrence Place, FremonI, CA 94538, Tel: 415-490-
42QO, FAX: 415-490-3740; Fsc No.: 65901; Empl.: 33; SIB. 
Mgt: Shirlee Gendreau (inside Sis. Mgr.) 

ElORE CORPORATION, 1500 Jellereon Ad., Rochester. 
NY 14623, Tel: 718-427-7280, FAX: 718-272-0018; FSC 
No.: 19648; Empl: 220; SIs. Mgt: James N. FiIzpaIrIck 

LoceJ SeIe8 Offices & Reps 
AL Huntsville, EIcIms. Mk1g. Asaocs. . . • . .. 205-880-8050 
AZ Scottsdale, Fred Board Asaocs. .•..... 802-994-9389 
CA C8rIsbad, Prime Source Camps. ...... 619-434-1297 
CA Los Gatos, NorwesI EIctms. .......... 408-395-1190 
CO Wheat RIdge, Waugaman Asaocs. ..•. 303-423-1020 
FL T~ APM Asaocs. ................. 813-888-2457 
GA Atlanta, Electronic Mk1g. Asaocs. .... ..4040448-1215 
IN 1ndianepoJis, MohrIieId MkIg. .......... 317-548-8969 
MD Towson, ArboIek Asaocs. ............. 301-825-0775 
MA Brookline, Harman Asaocs. ........... 617-232-6687 
MO St Louis, Cadon Techn Sis. .......... 314-645-8670 
NJ Haddonfield, TrItek SIs. ............... 809-429-1551 
NY Rochester. acRE Corp. .............. 718-427-7280 
NY Yonkers, SonkIn Asaocs. .. .. .. .. .. .. .. 914-968-8282 
NO RsIeigh, Electronic Mk1g. Asaocs. ..... 919-847-6800 
NY Syracuse, Leonan:l D. Allen, Inc. . . . . • . . 315-437-8387 
OH Centerville, Oinega Sis. ............... 513-434-5507 
UT Salt Lake City. Waugaman Asaocs./Utah 

....................................... 801-261-0802 
SC Greenville, EIcIms. Mk1g. Asaocs. .•••. 803-233-4637 
Can St Lauren!, Que., ComponeIIcs, lid. ... 514-331-9930 
WA Redmond, Electronic Mk1g. Grp. •. . . . . . 206-882-{l962 

ElECSYS,INC, Div. of C & C Jetronic, 320 Wall St., 
PrInceton, NJ 06540. Tet. 809-921-2726, TELEX: 4971717. 
FAX: 609-921-7971; EmpL: 1; SIs. Mgr: C. Jerry Chiang 

ELECTRA-6SEMBl Y, Lancer Chemical, 80 Culler St
Box 30, Warren, AI 02895, Tet. 401-245-5493 

ELECTR 
ELECTRICAL INSTRUMENT SERVICE, 25 Dock St., 

Mt Vernon, NY 10ss0. Tel: 914-899-9717, FAX: 914--899-
9410; FSC No.: 32590;18034A; EmpL: 35 
.. . .. . • . . . . . . . . . .. . .. • . .. .. .. . • • . . . • . . . • ... 001322-1323 

LoceJ SeIe8 OffIces & Reps 
AZ ScottadaJe, WIlliams Asaocs. •••.. . . . . • 802-494-0790 
CO Commerce City. WlHIams Asaocs. ....• 303-289-5847 
IL Unoolnwood, SaIIro & Aseocs. ........ 708-677-9722 
LA Melairle, Data Mk1g. Aseocs. •.•..•.... 5O<HI33-3655 
MA Lexinglon, Zieco ...................... 617-881-11300 
MI Sou\hIIeId, ComIeIInsbs. Co. ......... 313-358-2505 
MN MiMeapoIls, HaI-UIe Sis. ............. 612-550-0506 
NM Albuquerque, Wiliams Asaocs. ....... 505-255-1838 
NY Mount Vernon, EIcIrL 1nIIIr. Svc. ....... 914-899-9717 
OH Cleveland, ComteIInsIrs. Co. ......... 218-442-8080 
OH Columbus, ComIeIInsIrs. Co. ......... 814-876-8305 
OH DayIon, ComteIInsIrs. Co. ............ 513-426-5310 
OK Tulsa, Data Mk1g. Asaocs. ............ 918-494-2711 
PA Plttsbulgh, CornIeIlnsIIs. Co. ......... 412-922-5720 
TX Austin, Data Mk1g. Asaocs. ............ 512-338-4701 
TX Dalles, Data Mk1g. Asaocs. .•.•.•.•...• 214-881-0300 
TX Houston, Data MkIg. Asaocs. ......... 713-954-5020 
TX San Antonio, DaIa Mk1g. Asaocs. .....• 512-342-3031 
WI Lake Mills, SaIIro & Asaocs.......... 1-800-327-0312 
c... BeaconsIIeId, Que., Mesurina Ltee/Ltd. 

.. .. .. .... .. . .. .. .. .. . .. .. . .. .. .. .. .. .. 514-630-5890 

ElECTRICAL INSUlATION SUPPUERS, INC, 300 N. 
Mannhelm Road, Hillside, L 80182, Tel: 708-574-5400, 
FAX: 708-547-7538; En1JI,:45O; SIs. Mgt: Robert Gannon 

ElECTRICAL STANDARDS DIY, E.S.RS., Inc., 7337 
GreenbUsh, N. Hollywood, CA 91805, Tel: 818-765-4224; 
EmpL:6 

ElECTRIC DEVICE, PO Box 337. CanfIeld, OH 44408, Tet. 
218-533-1111, FAX: 216-533-2639 

ELECTRIC INDICATOR COMPANY INC. 272 Main 
Ave., Norwalk, CT 08651. Tet. 203-847-5861. FAX: 203-
646-3933; FSC No.: 73693; EII1lI: 80 

ELECTRIC MOTOR ENGINEERING, 23362 Madao, 
Suite C. MissIon Viejo, CA 92891, Tel: 714-583-9802, FAX: 
714-563-9765; EmpL: 5; SIs. Mgt: Jerry KibIa'; DfIIt. Mgr: 
Frank Buday 

Distributor 

ELECTRIC SWITCHES, INC., 2478 Fletcher Dr, Los 
Angeles, CA 90039, Tel: 213-660-1310. TWX: 91Q-321-
2971; EmpL: 42; SIs. Mgr: louis Lim ..... 801780-1781 

................................. 616.618.621.632.636.638. 
648.658.677.691.703.711.718,723. 
731.736.749.755.773. 774.787.790 

ELECTRIC TACHOMETER. 68th & Upland SIs., 
PhiIadelphia,PA 19142, Tet. 215-726-7723, FAX: 215-724-
3582; FSC No.: 20049; EmpL: 50; SIs. Mgt: F. M. Porter 

ELECTRIC TIME COMPANY, INC. Po. Box 466, 
Medfield, MA 02052, Tel: 508-359-4396, FAX: 508-359-
4482; FSC No.: 6645; EmpL: 10 

ELECTRO ASSEMBLIES CORP, 425 HuehI Ad., Bldg. 
17, Northbrook, L 60082-2319, Tel: 708-498-6520, FAX: 
708-272-2915; FSC No.: 09250; En1JI,: 60; SIs. Mgt: GnIg 
Andrews . 

ELECTRO 

Over • 100.000 
Proximity • • 
in Stock. 

Over 
8.000.000 
Relays & 
Switches 
in Stock. 

GA UIbum, Remco/Allenta .............. . 
IL Des PIakles, LIncoln, Hodges ........ . 
IN Ft Wayne, OUtman SIs. .............. . 

305-791-8255 
407-242-9661 
813-920-5814 
404-447-6937 
708-297-3810 
219-489-7699 
316-682-8411 
301-921-9545 
6170449-6490 
313-843-0508 
812-654-9299 
314-878-4224 
201-28&-7400 

Orders Placed by 3:00 pm. are 
Shipped the Same Day 

ELECTRA-TEC, Impart Industries, Inc.. 557 W. M- 1 .. 'III ...... iIiI .......... ~ ... ,.. ... 1IJII 
89. 0Iseg0, MI 48078, Tel: 800-225-3532, 618-694-2058, 

KS Wichita, Baka Carp. .................. . 
MD GaI\heraIug, CarwIIhen ............ .. 
MA Needham, Corr11 Tech~ Inc. .....•. 
MI Troy, C. a ~ & Asaocs. ........ . 
MN BIoomIngtori, Northmark Asaocs. ...•. 
MO St John, BIlka Corp. ................. . 
NJ Hasbrouck Hgts., Camp-Tech ....... .. 

FAX:.618-894-5880; FSC No.: 4J966; EmpL: 20; SIs. Mgt: I~WI ..... ItIJI ....... 1tIJI ... 6JIj ......... 
WilI/Im Robinson .. . .. .. .. .. ... .. .. .. .... .. .. ... (>1033 

ElECTRICAl INDUSTRIES CORP,891 Central Ave.. 
Murray HIlI, NJ 07974, Tel: 908-464-3200, FAX: 908-464-
7819; FSC No.: 20093; EmpL: 300; SIB. Mgr: D.V. WIlson 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd.. • 1026 6th Avenue, 

santa MOnica. CA 90404 Oakland. CA 94606 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 667 



ELECTR 

II 
FAX: 716-759-7390 

~LECTROCH~M INDUSTRI£S, Wilson 
Greatbatch Ltd •• 10000Wehrle, Clarence, NY 14031. 
Tel: 716-759-2828; FSC .No.: 6U589; EmpI.: 3000; DiBt. 
Mgr: Robert Altieri ............................. 0,.1451 

Lcical SIJIe8 Officas & Reps 
IN Indianapolis, STB & Assocs., Inc. ...... 317-844-9227 
NJ Medford, Champion EIcIm; SIs.,. Inc. .'.. 609-983-0932 
OH Beachwood, EIcIm. Selesrriasters Inc. 

216-831-9555 

. LooSI. DiBtrlbutoIs 
AZ Phoenlx,-Lynntronics ................. 602-433-0288 
AZ Scottsdale. Electro Mktg. .............. 602-991-0110 
CA Costa Mesa, Battery Sp8cIaJtIes ...... 714-75s-0B88 

ENGINEERED ASSEMBLIES & COMPONENTS 

YOUR BEST SOURCE FOR 

Lithium Batteries 

CALL TOLL FREE 

1-800-447-5639 
HEADQUARTERS: 380 North St., Teterboro, NJ 07608 

If~ 
IS OUR BUSINESS 

• Largest distributor/assembler 
in the West 

~ Technical design assistance 
• Same . day & next morning 

shipments 

(800) 854-5759 
CALIFORNIA 

(800) 352-3706 • (714) 755-0888 

FAX 
(714) 755-0889 

LEADERSHIP IN 
PORTABLE POWER SOLUTIONS 

Manufacturers and Sales Offices Directory 
CA Sari DIego, Tauber EIctms. ........... 619-274-7242 ELECTRO-DYNAMICS DEV.CO, 475 Ml Hood Dr. S.W. 
CA San Jose, Rose Elctms. ....•........• 406-943-0200 Issaquah, WA 96027-4038, Tel: 206-392-249;3; FSC No.: 
CO Englewood, AVT.Inc. ................. 303-795-8298 9J838; SIs. Mgr: W. A Pommer 
MA Sutton, Engrd. Assemblies Corp. ...•.. 508-885-0722 
FL LUtz,Engrd. Assemblies Corp. ........ 813-971-9471 
GA· Mariatta, Engrd. Assemblies & Comps. Corp. 

............................... , ....... 404-951-011935 
L Morton Grove. Power Pal< •..••.•.••.. 7()80.966-:6000 
MA Sharon,Adcour.Inc. ........... : ...... 617-764-8123 
MI Ann Arbor. Wedemeyer ElClms. Supp. Co. 

.. .. . .. .. . .. . .. ... .. .. .... .. . .. . .. .. ... 313-665-6611 
NJ Teterboro, Engrd. Assemblies Corp. ... 201-~n 
NV Penn Van, Advacorn Technlg., Inc. .... 315-536-2221 
NC RaI!1igh, Engrd. Assemblies Corp. .;... 919-790-9700 
OR Beaverton. Micro Power .............. 503-826-7086 
PA McKean. Advacom, Inc. ... :........... 814-476-7n4 
TX Houston, K Power Elclms. ............ 713-763-2288 
TX Stafford, Southwest EIClms. Inc. . . . . . • . 713-240-4000 
WA Redmond, Priebe EIctms. ............. 206-881-2383 
Can Brampton, Imovative Power Pak ..... 416-791-2132 
Can Calgary. AIlerta, Electro-Sonlc, Inc. ..• 403-255-9550 
Can Don Mills, Ont, Saynor Vareh Inc. .. . . . 416-445-2340 
Can Quebec, Saynor-Vareh ............... 514-f13O.7470 
Can Richmond, Be, Electro Sonic, Inc. •• . .. 604-273-2911 
Can VIctorie, Be, Pacific Coast Elctms. Ltd. 

604-365-5111 

ELECTROCOM INDUSTRIES, 1105 N.lronwood Dr, S. 
Bend, IN 46815, Tel: 219-232-2743; FSC No.: 27114; SIs. 
Mgr:B.Jafle 

ELECTRODAT A, INC, 23020 Miles Rd, Bedford Heights, 
OH 44128, Tel: 216-663-3333, lWX: 810-427-2280. FAX: 
216-663-0507; FSc No.: 34-1173465; EmpL: 15; SIs. Mgr" 
An1hony Cardone; DiBt. Mgr: Anthony Cardone 

FAX: 708-255-3827 
~L~CTRODYNAMICS, INC., A Talley Inds. Co.. 

1200 Hk;ks Rd.. RolUng Meadows, IL 60008. Tel: 7()80.259-
0740; FSC No.: 10236; EmpL: 200; SIs. Mgr: Frank RafIerIy 
................................................. 0·1134 

Local SIJIe8 OHices & Reps 
CA Alameda, Uaison.lnc. ................. 415-769-1991 
CA Alhambra, M. W.RiedeI & Co. ......... 213-263-7894 
CO Denver. West High-Tech, JV .......... 303-477-8180 
CT Old Saybrook, FJS Assocs. ......•.... 203-386-5374 
FL AJtarnonte Spgs.. Quantum Sis. ....... 407-788-0550 
IL ColUnsville, Megna Engrg. Sis. ......... 61lJ..345-5583 
IA Cedar Rapids, J.R. Sales Engrg........ 319-393-2232 
KS Wichita, Megna Engrg. SIs. ............ 316-744-0851 
MD. Severna Park, Delmarva Engrg. Assocs., Ltd. 

........................................ 301-647-8007· 
MA Burlington, FJS Assocs. ............... 617-273-5959, 
N..i Besking Ridge, Churchill Aesocs. ... ,. 201-204-0744 
NY E. Rochester. Noeth Honsinger Assocs. 

........................................ 716-381-4430 
NY Larchmont, Hingston Walsh Assocs., Inc. 

.............. '" .. .. .. .. . .. .. .. .. ... .. 914-834-5781 
OR' Tigard, EITech, Inc. ................... 503-684-3458 
PA Norristown.RivcoJanuarylnc. ........ 215-631-1414 
TX Roanoke. CMR .... :.................. 817-379-6540 
UT Centerville, West, Inc. ................. 801-292-8787 
WA Bellevue, EITech, Inc. ................. 208-643-4330 

ELE~tRol 

The e.--. Largest 
ReJay 

Distributor 
in the World, 

Over 
8.000.boO 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
the Same Day 

3) 452·1229 (415) 835·1500 
1301 Olympic Blvd.. • 1026 6th Avenue. 

Santa Monica. CA 90404 ,Oakland., CA 94606 

ELECTRO:-DYN aECTRONICS, 1201-191h St, Niagara 
FIIIIS, NY 14301. Tel: 716-264-8747. FAX: 716-284-9112; 
SIs. Mgr: H. Emes' ' 

THE ELECTRODYNE COMPANY. INC, 418/1 Taylor 
Ad., Betavia, OH 45013, Tel: 513-732'-2822, TELEX: 241 
463, FAX: 513-732-6953 

ELECTROFILM. 27727 Avenue Scott, P.o. Box 55889. 
Valencia, CA 91355. Tel: 805-257-2240, TB.EX: 65-1438; 
FSC No.: 85932; ErnpL: 95; SIs. Mgr: Richard W; Pearson' 

ELECTRO· FILMS 

FAX: 401-738":4389 
ELECTRO-FILMS, INC.: 111 Glibane St, Warwick 

CentrallndL Pk, Warwick, RI 02888, Tel: 401-73lJ..915O, 
lWX: 710-382-0405; FSC No.:' 57252; ErnpL: 275; SIs. 
Mgr: Jean Madden .. A.1748. 1910-1912; C.1680-1681 

Local Sales Offices & Reps 
AL HuntSville, BCI, Inc. ...... ,............ 205-539-4411 
CA San Jose, NES Aesocs. .......... . .. .. 4()8o.437-!1300 
CA Santa Ana, Weetherman Assocs. ..... 714-544-1304 
CA Sumyvale, NES Aesocs. .•. . • . • • • . • . .. 4oa.736-3259 
CO Ft Collins, Rep Sis. .............. :.... 303-226-1504 
FL Apopka, Micro Mk1g., Inc. . ...... ..... .. 407-889-2022 
GA Chamblee, Bel. Inc. .... . .. . .. .. . .. .... 404-455-0405 
IL Palatine, M & S Sis. ................... 7()80.934-12OO 
IN Ft Wayne, Corrao Marsh ............. 21 ~2725 
IN Greenfield, Corrao Marsh, Inc. .....•.. 317-.482-4446 
MA Bedford, Vector Aesocs. ... ............ 617-271-0000 
MN Minneapolis, Fenian Sis. .............. 612-721-8915 
NM Albuquerque, Western High Tech. Mktg. 

.. .. .. . .. .. .. .. .. .. . .. .. .. .. . .. .. • .. ... 505-884-2256 
NY Clifton Park, Empire Technlg., Inc. ..... 5111-371-2480 
NY Plainview. Robert Smith Assocs. ...... 516-681-3155 
NC lewisville, Cotnponent Circuits, Inc. .•. 919-946-5678 
OH Cincimati. Arthur Baier Co. ........... 513-779-9011 
OH Cleveland, Arthur Baier Co. ........... 216-461-8161 
OH Columbus, Arthur Baier Co. ........... 614-764'1157 
OH Dayton. Arthur Baier Co. .............. 513-276-5488 
OK Broken Arrow. Merlin EICIms. ......... 91lJ..251-2084 
OK Broken Anow. Merlin EIctms., ......... 916-251-2084 
OR Portland, Demarest Assocs., Inc. .••••• 503-297-7327 
PA PI11sburg, Arthur Beier Co. ............ 412-367-n99 
TX Ft Worth, Merln Elclms., ............. 817-429-4420, 
TX Missouri City. Jackson Amold Assocs. 

•.•••••.•.. ..•... . •••••.•.• .•.•.•.•.••• 713-261-0798 
VA Ashland, Glasscock Assocs. .......... 804-799-2125 
WA Seattle, Demarest Aesocs. ............ 2()80.523-321 0 
Can Montreal. Que., Solid State Engr. Co. .. 514-481-3313 

ELECTRO FORCE CORP, 727 OaksIone Way. Anaheim, 
CA 92808. Tel: 714-774-3688; ErnpL:4 

ELECTROHOME LIMITED. Circuit Board Operations, 
809 Wellington St N, KiIchener. Ontario. Canada N2G 4J6, 
Tel: 519-744-7111. FAX: 519-749-3131 

ELECTROID CO, Div.of ValcorEngrg. COrp., 45 Fa.dem 
Ad., Springfield, NJ 07081. Tel: 201-467-8100. TB.EX: 
139241. FAX: 201-467-5658; EmpI.: 100; S~. Mgr: E.D. 
Lazorchak; DiBt. Mgr: HR. Roche 

ELECTRO IMPULSE, 1805 Corlles Ave. Box 278, Neptune, 
NJ 07754-0278, Tel: 906-n6-5600. FAX: 9oa.n6-6793; 
FSC No.: 91161; Empl.: 79; SIs. Mgr: Mark Rubin 

ELECTRO INDUSTRIES, Div. EI. EIctms.. Inc., 1800 
Shames Drive,Westbury. NY 11590, Tel: 516-334-0870. 
TB.EX: 4948852 ELECTRO. FAX: 516-338-4741; EmpL: 
40; SIs. Mgr: S. Kegan 

For lurther' in1ormalion call toll free: BOo-645-8342 

ELECTRO INSULATION CORP.lREMTEK CORP, 
3821 Ventura Drive, Arlington Hgts., L 80004, Tel: 7()80. 
632-1020. FAX: 708-632-1089; ErnpL: 25; SIs. Mgr: Mike 
Kemperschroer; DiBt.Mgr: MIke KarrtpI!rschroe 

aECTROL CO, 321 Dewey St, P.o. Box 29, York, PA 
17405, Te~ 717-84&-1722, FAX: 717-1148-4514; ErnpL: 30; 
SIs. Mgr: Debra Dudley; DiBt.Mgr: Debra Dudley 

North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
aECTROL, Ham.n, Inc., 812 East Lake Sf., Lake Mill&, WI 8..ECTRO-METRICS, INCORPORATED, A Penlil 

53551, Tel: 414-848-3000; EIrCIL: 450; SIs. Mgr; Mike Corp., 100 Church Sf., Amsterdam, NY 12010, Tel: 51&-
Bucher 843-2600, TWX: 7111-44&4798, FAX: 51&-843-2812; FSC 

No.: 18581; ~: 80; SIs. MgT; VOO L Greco 

8..ECTROL/HAMUN INC, Hamlin, Inc., 612 East Lake 8..ECTRO NATIONAL CORP. p.o. Box 402 Matthews 
Sf., Lake MIne, WI 53551, Tel: 414-64&-3000, FAX: 414- Ave., Canton, MS 39046, Tel: 801-1159"5511, 1WX: 811). 
848-3001; EmpL: 350; SIs. Mgr; Michael L Bucher 99().()938, FAX: 601-85!H;5)8; FSC No.: M-54208; EIr4IL: 

40; SIs. Mgr; Patsy Hicks 

8..ECTROLOGIC, INC. 1359 281h Sf., Si!JIaI HII~ CA 
IlO808, Tel: 213-59&-0551, FAX: 213-595-0554; EmpL: 10; 
SIs. MgT; Tony Hudson 

ELECTRO MAGNETIC PROCESSES, INC., 9616 
Owensrnouth Ave., Chatsworth, CA 91311-4858, Tel: 81&-
882-6333, TaElC: 499 2240 EMP UI; FSC No.: 51290; 
ErnpI.: 100 

ELECTROMATIC CONTROLS CORP. 2495 Pembroke 
Road, Hoffman E-.s,IL 60195-201 0, Tel: 70&-882-5757, 
1WX: 911).222-3452; FSC No.: 75203; EIrCIL: 400; SIs. 
MgT; Mike Meutar; DIBt. Mgr: Mike Meurer 

aECTRONETlcs, INC. Paine Field Bldg 335, Evereli, 
WA 98204, Tel: 206-35&-1855; EmpL: 10 

8..ECTRONIC APPLICATIONS CO. 4918 Santa Anita 
Ave., PO Box 4308, EI Monte, CA 91734, Tel: 818-442-
3212, FAX: 818-442-6673; ~: 70; SIs. Mgr; HarvlIY 
Smith 

ELECTRONIC ASSOCIATES, INC. 185 Monmouth 
Pkwy, W. Long Branch, NJ On64, Tel: 201 .. 229-1100, FAX: 
201 .. 229-1329; EIr4IL: 400; SIs. Mgr: Mark H. Ellsworth 

ELECTRONIC COIL CORP. 125 Old Iron Ore Ad., 
BIoomIIeId, CT 08002, Tel: 203-243-5233, FAX: 203-243-
5233; EIrCIL: 8; SIs. Mgr; Raymond GorsIcI, Jr. 

8..ECTRONIC COMPONENTS & MATLS. DIV, GTE 
ELECTRO MAZE AIR FIL TEAS, 5936 Don Wey, Products Corp., 816 lexington Ave., Warren, PA 16385, 

Cermlchael, CA 956OB, Tel: 916-485-4079, FAX: 916-485- Tel: 814-723-2000, FAX: 814-723-2446; SIs. Mgr: Robert 
7925; EIrCIL: 7 Scalise 

FAX.: 201-997-9208 

S HECTRONIC 
COMPONENTS 

GROUPE ING. 

FAX.: 612-375'-1905 

ELECTR 
IL eer-wille, Voyeqst EIcIms. .•..••... 7Q8.88O..1300 
IA Cedar Rapids. Dee EIcIms. •••••••.••• 319-365-7551 
KS Wlchlla, Radio Inc. •.. . • • . . • • . . • . • . • . .. 318-264-2798 
MD BeIlsYIlIe, PSI •....•..•.•..••..••••.••• 301-937-4960 
Me Columbia, D. K. EIcIms. •.••...•....•.• 301-995-1950 
MD Elk Ridge, Interconnect Elect .•....•.. 301-621-5424 
MI Grand Rapids, CeIder EIcIms. ....•.•.. 618-89&-7400 
MA Nashua, Brevan EIcIms. ...•.••.•.•... 603-889-7230 
MA SeIem, Diamond EIcIms. .. . . . •• . • . • . .. 603-894-4420 
MN Fridley, Voyeqst EIcIms. .............. 612-571 .. n66 
MN New BrIghton, Chris EIcIms. ....•..... 612-631 .. 2647 
MO F1orri-m, Delliron Co., Inc. ....•..... 314-839-0033 
NJ W. Berlin, G.o.L .......••...•....•....• 609-788-6767 
NY RocheeIer, CAM-RPC ................. 718-427-9999 
NYRochesIer, MaIIUne EIcIms. .•..•.•..•• 718-54&-5373 
NY Woodside, SwItches Unlimiled ....•..• 80().221-()487 
NO ~CDJ .......................... 919-634-9485 
OH Cleveland, CAM-RPC •....•........... 218-461 .... 700 
OH CoIumbua,CAM-RPC .........•....... 614-88&-nn 
OH Ceylon, CAM-RPC ••.••.•.•••..••••••• 513-89&-1111 
OK Oklahoma OIly, Radio Inc. •........... 405-789-0741 
OK Tulsa, Radio Inc. .........•..... ,...... 91&-587-9123 
OR Beaverton, Comp. Resources ......... 503-84 1-11488 
OR Portland, Radar EIec. .....•......•.••. 503-232-3404 
PA PIttsburgh, CAM-RPC................. 412-963-6202 
TX Austin, Wolford EIcIms. ..••..••.•••.•. 512-339-1131 
TX DelIas, o.Dl ......•................... 214-644-0373 
TX DelIas, Off .. 1he-Shell Comps. .•...... . . 214-24Nl052 
TX DelIas, Wolford EIcIms. ............•.. 214-320-0294 
TX Houston, Wolford EIcIms. .....•.•..... 713-847-3593 
TX Richardson, Off-the-Shelf Comps. ..... 214-238-0808 
WA Kent, Camp. Resources • . . . . . . . . . . • . .. 206-454-8886 
WA SeetlIe, Radar EIec. Co., Inc. .,........ 206-282-2511 
WA $pokane, Radar EIec. .•••....••....... 509-747 .. 3053 
WI Milwaukee, Progressive Image ........ 414-321 .... 722 

ELECTROMECH, INC, 528 Elm Street, Keemy, NJ 
07032, Tel: 201-997-0950; ~: 40:. SIs. Mgr: Solomon 

ELECTRONIC COMPONENTS GROUPE, Stein FAX: 908-452-0524 
Industries, Inc, 26 North 5th SIreeI, Minneepolis, MN ELECTRONIC CONCEPTS INC Ezra........... . .. ... .. .. . ...... A-2208-2209: 1)01717 

. LoceJ Sales OIfIces & Reps 
NJ Keemy, EIecIromech,Inc. ............. 201-997 .. 0950 

ELECTRO MECHANICAL SYSTEMS, INC. 601 W. 
Bradley Ave., Champaign, IL 61820, Tel: 217-359-7125, 
FAX:217-359-2075;~: 26; SIs. Mgr: Julie L Rectnen 

ELECTRO-MECHANISMS, INc.. 2745 E. Huntington 
Dr, Duarte. CA 91010, Tel: 81&-359-2535, FAX: 81&-303-
2189; FSC No.: 52592; EIr4IL: 27 ...•....• a-11124-1825 

Local Sales Offlces & Reps 
CA San Carlos, Hickey IndL Sis. ••.•.....• 415-594-9978 
OH Dayton, Harvey TepIiIz • . . . . •. . . . . • . . . . 513-89&-5282 

aECTRO-MECH CO. 707 Hathaway Dr. Coloredo 
Sprtngs, CO 80915, Tel: 719-597"1620, FAX: 71!H;97" 
1626 

ELECTRO .. MECH COMPONENTS, INC., 1826 N. 
Floradale Ave., South EI Monte, CA 91733-3889, Tel: 81&-
442-7180, FAX: 81&-35().6070; FSC No.: 07150; EmpL: 25; 
Sis. Mgr: Teny Trumbull; DiIlt. Mgr: Teny Trumbull 
.. ..•.....•..•. . .. ..... .. .. .... . ...•. . .. . .. 801888-1887 

Local Sales Offlces & Reps 
CA Irvine, Vale EIcIrn Assoc. ............. 714-551-4004 
CA San Diego. Quallronics ..•.•......•... 61~5-0118 
CA Senle Clara, Engrg. Asaocs. . . . . . . . . . .. 4O&-98!H;001 
CO Denver, Franklin Sis. .•. . . • . • . . . • . . • • .. 303-722-8824 
FL Orlando, Publicover................... 407-888-9361 
IL Chlcago,lRI .•••••••.••••.••..•••.•••. 312-967-8430 
MD BeIIImore, Cellas EIcIms., Inc. .•....... 301 .. 744-n11 
MA Needham Hgts., Todno EngIlJ........ 617-444-7925 
MI livonia, leading Edge Sis. .•.•..•...•. 313-47&-6700 
MN MIimeepoIIs. D. A. Ceee Asaocs. .•..•. 612-831-67n 
NJ Medford, Camp. ConeI1s. •. . • • . • • • • . . .• 609-654-5300 
NY Mamaroneck, Bassin Tech. .....•..... 914-69&-9332 
NY Orcherd PIc., SHR ...•......•.•..•..... 716-662-0589 
OH ClnclnnaII, KCH Co.................... 513-931 .. 1686 
OR HlIIaboro, Doran SIs. ......•........... 503-640-4500 
TX Rlchardaon, McCoy Aesocs. .•........ 214-664-1838 
WA Redmond, Doran SIs. ................. 206-685-1885 

Local DlslribulonJ 
CA Los Angeles, EJec. SwItches ....•.•... 213-86().1310 
CA Los AngeIee, Master Dislrs. .•......... 213-452-1229 
NY Buffalo, Genesee Ind. EJec. .•...•..... 71 &-873-9661 
NY Mamaroneck, Logicomp Bctms. ...... 6O().431 .. 2625 

55403. Tel: 612-375-9839, 8O().sn"8719; SIs. Mgr: Rick ' ., Box 1278, 
Han¢ln; DiIlt. Mgr: Rick Hampton •..•.. a.1889 .. 1893 EaIontown, NJ On24, Tel: 90&-542-7880, 1'B.EX: 

LocsJ Sales Offices & Reps 
AL Huntsville, CarlWrighi & Bean ......... 205-83().1540 
AZ PhoenIX, Howe & Howe Sis. .......••. 602-264-7971 
CA Irvine. Groh Asaocs. .................. 714-637-9871 
CA San Diego. Groh Aesocs. ............. 619-673-4321 
CA Santa Clara, CindellPenmerk ......... 405-96&-6331 
FL Melbourne, Phoenix Comps. .......•.• 407 .. 723-4414 
GA Norcross, Certwright & Bean, 1nc./GA DIv. 

.................•..................... 404-368-0160 
IL Palatine, GoIbeck Milola Assoc. . . . . . .. 70&-639-3424 
IN Indianaporos, STB & Assocs., Inc. ... ... 317 .. 844-9227 
KS Overland PIc., EIeclri-Rep ............. 913-649-2168 
LA CovlnglOn, Carlwrighl & Bean, Inc. .... 504-892-1780 
MA Arrihersl, Bennetron .................. 603-88(). 7008 
MI Ypsilanti, Tech Rep .•.. :.............. 313-572 .. 1950 
MD Glen Bumie, Macrolech Assoc. ....... 301-766-1111 
MN Oakdale, Complete Sis. ....•.......... 612-731 .. 2923 
MS Jackson, Certwrighl & Bean, Inc. ...... 601-981-1170 
MO St Louis, EIec:Iri-fIep .•...•.........•. 314-993-4421 
NH Amherst, Bemetron .................. 603-88().7008 
NY Islp, Cogent Technlg. Assoc., Inc. ..... 51&-277 .. 7101 
NY Syracuse, Pi'Tronics •................. 315-455-7346 
NO Charlotte, Certwrighl & Bean, Inc. ...•. ' 704-536-0303 
NO Raleigh, Certwrighl & Bean, Inc. . . . . . .. 919-678-4130 
OH Centerville, Components Inc. • . . . . . . . . . 513-436-0255 
OH Cleveland, CorTllonents. Inc. .. . . . . . . . . 21 &-243-9200 
OR HIllsboro, Tum-Around SIs. ........... 503-640-4641 
TN Knoxville, CertwrighI & Bean .......... 605-693-7450 
TN Memphis, Carlwrighl & Bean, Inc. ..... 901 .. 362-8345 
TX DelIas, Rem Air Comps. Corp. . . • . . . • .. 214-234-1069 
WA Kirkland, Tum-Around SIs. ............ 208-622-4634 
WI MIllison, Golbeck MiIOla Aesocs. ..... 609-222-7037 

LoceJ DisIribuIots 
AL Huntsville, CD.L ..••....••..•.•..•.... 
AZ Phoenix, Beswilched ......•.....•.... 
AR Lillie Rock, CD.! . ..................... . 
CA Hollywood, Yale EIec. ..•.........•.... 
CA Manhattan Beech, Prime ElecIro ....•. 
CA San Carlos, Logan EIec. ..•.•.•.••..•. 

205-883-7501 
802-275-4805 
501 .. 227-6278 
213-465-3188 
213-37&-3642 
415-594-0700 

7107226881; FSC No.: 50558; EIrCIL: 240; SIs. MgT: Philip 
N. Lepore ... ... . ..... .. ...•. ... ..•.•.. .. .. A.1058 .. 1063 

Local Sales Offices & Reps 
AZ Tempe, Piper Sis. Co. . . . . . . . . . . . . . . . . . 602-949-0048 
CA Le MIrada, Selecl EIcIms. ............. 714-739-8891 
CO Englewood, TMC ..•.................. 303-771).B995 
IL Wheaton, EIcIm. ConcepIs, Inc. ....... 312-668-8747 
MN MinneapoNe, Components Grp. .••...• 612-374-1250 
MO Grandview; Harrls-Hanson Co. ........ , 81 &-763-6200 
NJ EatonIown, EIcIm. Concepts, Inc. . . . . . • 90&-542-7880 
NM Albuquerque, PIper Sis. Co. ........... 505-883-9090 
MO St Louis, Harris-Hanson Co. .......... 314-432-3811 

Local DI8ttibutorS 
NJ ClIfIoo, Eicon Sis. ••........•..•....... 201 .. 54&-5022 

FAX.: 503-659-4422 
ELECTRONIC CONTROLS DESIGN, 4267 .. A SE 

Intematlonal Way, Milweukie, OR 97222, Tel: 503-659-
6100; EIr4IL: 100; SIs. Mgr: Steven Glass ..••.. 1)01188 

~ ELECTRONIC COMPONENTS 
~GROUPE 

Over 
8.000.000 
Relays & 
Switches 
in Stock. 

The 
Largest 
Relay & 

Switches 
Distributor 

in the World. 
CA San Diego, Sigme EIcIms. ........... . 
CA Senle Ana, EI-Com, Inc. .............•. 

619-585-7000 Orders PlaclJl by 3:00 p.m~ are 
714-432-6630 

CA Santa Ana, Slgme EIcIm. ............ . 
CA Santa Monica, Mas1er Dislrs. ......... . 
CA Sunnyvale, Targe! EIcIms. .........•.. 
CA Yorba Uncia, Target EIcIms. ....•..... 

gg ~= ::::::::::::::::::C 
CT Norwalk, Cobra Comps. .............. . 
FL Ft Lauderdale, KSM Elclms. ......... . 
FL Melbourne, CDl . ..•.................. 
GA Norcross, 0.0.1. • ...•.................. 

714-55&-6600 Shipped the Same Day 
213-452-1229 I ...... ,...,. .... ,...,.~,.. ......... 
405-734-5611 

714-692-1630 1,. ..... w ...... iA ........ IIIj .. ~ ...... w. ... 
303-799-4916 II 
303-795-3431 
203-847-6442 
305-971 .. 5900 
305-724-9910 
404-441-3320 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Sanla Monica, CA 90404 Oakland, CA 94606 

EEM 1991 North American offices only. For worldwide reps & distributors, see VoL W. 669 



ELECTR Manufacturers and Sales Offices Directory 
ELECTRONIC COUNTERS & CONTROlS; INC., lFE 

Corp., 1117 S. Milwaukee Ave.. S\e. 8-11, UberIyvIIIe, He 
60048, Tel: 708-362-8910, 800-422-3224, FAX: 708-362-
8953; EmpI.: 150; SIs. Mgr: Go NieIaen; 0iIJt. Mgt: Go 
NieIaen 

ELECTRONIC DESIGN' ENGINEERING. 1820 
TemascalAv, Noroo,CA 91760, Tel: 714-735-1761; EmpL: 
3 

ELECTRONIC OEVaOPMENT ASSOCIATES, INC. 
1 W8IdcIff Drive, 0Ix Hille, New Vork 11746, Tel: 516-673-
3881, FAX: 5111-1173-5979; FSC No.: 9V841 

NJ F'IIIIIIeId. Verdura Sis. Co. ............. 201-227-'0414 
NY Albany, EdwIn Taytor Co. ............. 518-438-7811 
NM Albuquerque, WalkarRadio .•.••.••... 505-247-2288 
NY Buffalo, Summit Oists. ................ 716-334-8110 
NY Elmsford. MuItmetrIcs................. 914-347-3888 
NC Raleigh,Comp.~ ................ 918-787-2116 
OH WIlloughby, G_ay Megatech ...... 218-953-0333 
OK Tulsa, Quality Camps. ................ 918-664-6612 
OR PortIaIld, Radar EIec. Co. ............. 503-232-3404 
TX Houston, Jaco/ClC .. ,................ 713-2l\!>.2255 
PA PiIIsburgh, Advaoorn ................... 814-478-7774 
YA Roanoke, Peoples EIcIms. ............ 703-342-8933 
WA SeaItIe, Radar EIec. ................ ... 208-262-2511 
WI Raclne, Badger EIctms. ............... 414-637-1256 
can Ontario, Westbume ................... 613-737-5570 

IN Incianapolia, ComIeI .................. 317-253-1681 
IA Cedar Rapids, ComIIII ................ 318-377-9434 
MA WincheIiIer, FJS Asaoc. ............... 817-729-3135 
MI Southfield, ComteI .................... 313-358-2510 
MN WayzaIa, ComIIII ...... ............... 612-478-1551 
NM AIluquerque, ScI. Devices •..•.•••.•.. 505-883-3688 
NY Syracuse, T -8quared .... ,............ 315-463-0355 
OH Dayton, WKM Asaoc. ................. 513-434-7500 
PA Pittsburgh, WKM Assoc. ........... :.. 412-892-2963 
PA Plymouth MealIng, ElectronIc Mktg. Assocs. 

....................................... 215-828-7400 
TX Houston, AccuDala .......... .. • .. . • .. 713-680-2451 
WA Redmond, Scl.Dvcs. .. .... .. . .. .. .. ... 206-885-0004 
WI New BerlIn, ComteI ................... 414-544-6042 

II ELECTRONIC DISPLAYS, INC., 780 Creel Dr. Wood ELECTRONIC MODULES. INC. 10410 VIaIa Park Rd. 
Dale, II.. 60191, Tel: 708-~ FAX: 708-860-0502 Dallas, TX 75238-1687, Tel: 214-340-6789; EmpL: 40-50; 

FAX: 617-268-6754 
ELECTRONIC DEVELOPMENT CORP •• EDC,11 

Hamlin Sl, Boston, MA 02127-4196, Tel: 617-268-9696, 
TELEX: 951596; FSC No.: 12619; EmpL: 25; SIs. Mgt: R. 
B. Ross .................................. 001242-1243 

LDcaI Sales Offices & Reps 
AI. Huntsville, Jim Springer .............. . 
P;z Tempe, Mesa Tech. ................ .. 
CA AUofCA,FLW ..................... .. 
CO Englewood, R. A Mayes Co. .. ...... .. 
FL Orlando, Gentry Assocs. ............ .. 
FL Tampa, Gentry EIec. & Instr. .. ....... . 
IL Arlington Heights, Berndt Assoc. •..... 
'IN Carmel, Berndt Assocs. ............. .. 
KS OVerland Park, Ramsey Assocs. •..••. 
MA Boston, EIcIm. Dev. Corp. ........... .. 
MA Needham, AddeIco Corp. ........... .. 
MI Hazel Park, Tlby Co. ................. . 
MN Mimeapolis, The Mark Co. .......... .. 
MO Che8teIfieId, Ramsey Assocs. .•.....•• 
NJ Union, Friedman Assocs. ............ . 
NM Albuquerque, ~ Technlg. ........•. 
NV VICtor, SAN WAI. Technlg. ........... . 
NC Raleigh, Lee Assocs. ................ . 
OH Cleveland, Tlby Co. ................. .. 
OR Partland, Topp Engrg. SIs. ........... . 
PA Hatboro, Rhodes Technlg. ........... . 
TX Richardson, Scientific SIs. .......... .. 
VA Richmond, Advance Control Equip. .. . 
WI MiIwBLikee, Berndt Assoc. ........... .. 

ELECTRONIC ENCLOSURES. Dlv. WyIe 
Laboratories. 225 South Aviation Blvd, EI Segundo. CA 
90245, Tel: 213-643-6181, FAX: 213-843-8565; FSC No.: 
09097; EmpI.: 230; SIs. Mgt: Robert Sproul 
.. .. .... ......... ......... ........ ... .. . ... C-1030-1032 

Local Sales Offices & Reps 
AI. Huntsville, FLW Soul'-! .. .. . .. .. .. . 205-990-8989 
P;z PhoenIx, Mercury Engrg. Sis. • • . • . . . • • . 602-265-0344 
CA Campbel~ Carlson & Assocs. ......... 406-370-1284 
CA EI Segundo, WyIe Labs.;EIctm. EncL .. 213-643-6181 
CA San Diego. McKinley EIcIm. Sis. ...... 618-271-7221 
FL CasselberTy, T -5quared MkIg. . . • . . • ••. 407-698-9992 
FL Ft Lauderdale, T -8quared Mktg. ..•••• 305-735-3246 
GA Marietta, FLW Southeast ............. 404-424-1731 
IL Arlington Heigts, Coombs Assoc. ..... 708-438-9810 
MD Ujlperco, Imlgtron Sis. Co. ............ 301-374-5600 
MA Needham Heights, Todno Engrg. Sis. Inc. 

....................................... 617-444-7925 
MI Jackson, Norwood Scroggs Co. ....... 517-750-1170 
NJ Pemsauken, WyIe Labs.;E1ctm Ene!. 

Sanquoil, JBR Engrg. Inc. ........... .. 
Gallon, J. R. Bright Agy ............... . 
Fl Worth, Zonk Engrg. Co. ........... . 
Houston, Zonk Engrg. Co. ........... .. 
Richardson, Zonk Engrg. Co. ........ .. 
Milwaulkee, Coombs Assoc. .....•.... 

609-665-6810 
315-737-9432 
419-468-3787 
214-238-7651 
713-578-7777 
214-238-7651 
414-351-6123 

ELECTRONIC ENGRG. CO. OF CAL, See EECO 

EEM/ELECTRONIC ENGINEERS MASTER, 845 
Stewart Ave., Garden City, NY 1153G, Tel: 518-227-1300, 
FAX: 518-227-1901 

SIs. Mgr: Lee RiDs; DIBt. Mgr: Paul Stolar 

ELECTRONIC NAVIGATION INDUSTRIES. See EN~ 
Inc. 

ELECTRONIC PRECISION COMPONENTS 
CORPORATION. 519 South 5th Ave.. Mt Vemen, NY 
10550-4430, Tel: 914-664-2333, FAX: 914-664-4729; FSC 
No.: 59131; EmpI.: 8; SIs. Mgr: Don Edwad8 ... A-1870 

ept 
FAX: 617-661-2989 

ELECTRONIC PRECISION TECHNOLOGY. INC., 
126 Jackson. Sl, cambridge, MA 02140, Tel: 617-661-
2454; EmpI.: 4; SIB. Mgr: Werner Christ ..• «>1358-1361 

LDcaI Sates 0It1ce & Reps 
AI. Huntsville, McKay Smith Assocs. •.•... 205-539-6000, 

FAX:205-538-2472 
P;z Mesa, McDonald Kerr Technig. Assocs. 

. .•.....•..•...•.... ao2-a33-7734,FAX:602-834-8339 
CA Campbell, PCA Mktg. & Sis. Engrg. ..•.. 408-~9-2866, 

FAX:408-558-8277 
CA Dana PoInt, P C A ..................... 714-493-9822, 

can Mississauga, Ont, Omnitronix Lid. •... 

205-663-4163 
602-279,5243 
800-338-6030 
303-761-9447 
407-658-7450 
813-886-0720 
708-632-0900 
317-844-0114 
913-541-1007 
617-268-9696 
617-444-4754 
313-547-3550 NY 
612-933-3026 OH 
314-532-9386 TX 
201-964-6200 TX 
505-883-8833 TX 
716-924-1950 WI 
919-848-8818 
216-371-5335 
503-244-7265 
215-672-3336 
214-231-6541 
804-282-9499 
414-545-6400 
416-628-6221 

FAX:714-240-1894 
FL Orlando, McKay Smith Assocs. •....... 407-423-4353, 

FAX:407-641-6554 
FL Pinellas PIc., P & M Mk1g. Assocs. ...... 813-548-4175, 

. FAX:813-544-3826 

ELECTRONIC DEVELOPMENT LABS. See EDl Inc. 

ELECTRONIC ESSENTIALS, 60-20 34th Avenue, 
Woodside, NY 11377, Tel: 718-898-8300, TELEX: 384- GA 
873, EsYLNK: 6275-6172, FAX: 718-698-7995; EmpL: 49 

Tucker, McKay SmIth Assocs. ..•.•.••. 404-498-9913, 
FAX:404-498-5743 

ELECTRONIC DEVICES, INC., 21 Gray oaks Ave., 
Yonkers, NY 10710, Tel: 914-965-4400, TELEX: 681-6047, 
FAX: 914-965-5531; EmpL: 200; SIs. Mgr: Paul Dengler; 
DIBt. Mgr: Paul.DengIer ........................ A-20M 

LOC8I Sales Offices & Reps 
P;z Tempe, Canlec SIs. ................. .. 
CA NorIhridge. Myco SIs. ............... .. 
CA San Jose, Nelson EIctm. Sis., Inc. .... . 
CO Golden, Dossett Elctm. MkIg. Inc. .... . 
FL MeIboume, Kennedy Assocs. •..•..... 
IN Carme~ Berndt Assocs. .............. .. 
MA Sharon,·Cummings Assocs. ..•.......• 
MI Uvonia, Amtech ..................... . 
MN Brooklyn ClI. Lydon Assoc. ......... .. 
MO St louis, Rep-Ironies Inc. ............ . 
NV PatchogUe, Optimum Sis. Co. ........ . 
NY Victor, Net Sis. ...................... .. 
NO RaleIgh, B. T. Funderburk Inc. ........ . 
OH Clevelilnd, VerSatron ................ . 
OR Portland, Index, Inc. .................. . 
PA Pipersville, Vax Assocs. .••.•••..••..•• 
TX Dalles, Kruvand Assocs. Inc. ......... . 
WI Mequon, Stumm SIS. .•..............•. 
can Montree~ Que., Eicom GMB Inc. ..... . 

LDcaI DiIltributots 
AI. Huntsville, Camp. Dists. ............. .. 
CA San Jose, Compass ................. . 
CA Costa Mesa, Orange Cty. Comps. .... . 
CO Englewood, Comp. Distrs. ........... .. 
CT Greenwich, Wise Comps. ............ . 
FL Melbourne, Comp. Dials. ............. . 
GA Noicroes, ComP. Oists. .............. . 
IL Chicago. E M D ..................... .. 
IN IncianapoNs, Gateway Megatech •..•.• 
KV Louisville, Peerless EIctm Equip. ..... 
MA Billerica, Mayer EIctms. Inc. .....•..... 
MI Grand Rapids, SF EIctms. ........... . 
MN Minneapolis, Bergquist Co. .......... .. 
MO St Louis, Rio-Tronies : .............. .. 

602-345-1276 
818-886-7101 
408-437-9300 
303-278-4620 
407-678-6875 
317-644-0114 
617-784-5600 
313-474-6300 
612-535-6526 
314-997-4707 
518-758-0644 
718-924-1844 
918-648-2373 
218-561-<1090 
503-297-3364 
215-778-2100 
214-437-3355 
414-241-8414 
514-666-3361 

205-883-7501 
408-432-7575 
714-978-3597 
303-798-4916 
203-531-4880 
305-724-9910 
404-448-9508 
312-577-00&7 
317-844-3906 
502-637-7674 
617-228-2255 
618-458-0216 
612-635-2322 
314-578-9816 

ELECTRONIC FILM CAPACITORS, INC, 41 Interstate 
Lane, Waterbury, CT 06705, Tel: 203-755-5629, FAX: 203-
755-0659; EmpL: 65; SIs. Mgr: A Jewel Quinn; DIBt. Mgr: 
A Jewel Quinn 

ELECTRONIC HARDWARE, 320 Broad Hollow Rd., 
Farmingdale, NY 11735, Tel: 518-752-1950, FAX: 518-
752-1971; Empl: 110; SIs. Mgt: June Franke 

ELECTRONIC INDUSTRIES ASSOC. 2001 
Pennsylvania Ave. NW, Washington, DC 20006, Tel: 202-
457-4000, FAX: 202-457-4985 

ELECTRONIC INNOVATIONS CORP. 3107 W. 
Hampden Ave., Englewood, CO 60110, Tel: 303-789-0424, 
FAX: 303-789-0809; EmpL: 4 

R ELECTRONIC 11JIIa. MEASUREMENTS 
~INC. . 

FAX: 908-922-9334 
ELECTRONIC MEASUREMENTS, 405 Essex Rei, 

Neptune, NJ 07753, :rei: 908-922-9300, TELEX: 132-424; 
FSC No.: 89022; EmpL: 250; SIs. Mgr: Charles Lehmann 

IN Fishers, Carter, McConnic & PeIrce Inc. 
· ................... 317-1142-9277,FAX:317-577-2741 

MO Randallstown, Chesepeak IndI. MkIg. 
· ......•....•..•••.• 301-653-0476,FAX:301-653-4675 

MA Concord, Noyes Assoc. ................ 508-368-0425, 
FAX:508-371-2931 

MI Farmington Hille, Carter, McConnic & Pierce Inc. 
.................... 313-477-77OG,FAX:313-477-4149 

NO Raleigh, McKay Smith Assocs. •.•••.••• 919-647-2277, 
FAX:919-647-0956 

OH Englewood, Carter, McCormic & PeIrce Inc. 
. ..............•.... 513-638-0951,FAX:513-838-2358 

OH Parma, Carter,McCornIc & Peirce Inc. 
· .. . ... .. . .. . .. . .... 218-398-04OO,FAX:216-398-0766 

PA PlttsbuIQh, Carter, McConnic & PeIrce Inc. 
· . . . . . . . . . . . . . . . . . .. 412-826-38OO,FAX:412-826-3800 

TX Plano, Connector Specs. ............... 214-517-3680, 
FAX:214-517-1207 

i.ocaJ DiIlIributoIs 
CA Costa Mesa, Eric EIctri1s. .............. 714-751-1185, 

FAX:61 8-238-991 0 
CA San Jose, Eric EIcIms. ................. 408-432-1111, 

FAX:408-433-0570 
CA Sants Ama, EIcom CabIeIek., .•...••... 714-43?-6630. 

FAX:714-558-0488 
CA Sumyvale, PSC ... 8OG-654-1516,FAX:408-737-0502 
MO Beltsville, PSC/PeIricko SIs. ••......... 800-333-5292. 

FAX:301-937-5299 
MO GaIthersburg, Axis EIcIms. .••.••.•••.•. 800-368-2615, 

FAX:30HI40-9299 
... .... .. ....... .. ......................... 001718-1727 MA Ashland, QualIty Componaa ......... 508-881-6504, 

Local Sales Office & Reps 
P;z Phoenix, ScL Devices ................ . 
CA Huntington Beech, ScI. Devices· ...•..• 
CA San Diego. ScL Devices ............ .. 
CA San Jose, ScI. Devices ............. .. 
CO Broomfield, ScI. Devices ............. . 
GA Marietta, EIctm Measurements ...... . 
L Chicago, ComIIII ..................... . 

602-957-Q401 
714-840-3501 
618-573-0157 
408-554-0455 
303-469-5145 
404-427-6660 
312-539-4636 

. FAX:508-881-1704 
TX Arilngton, Bell Camp. Sis. Inc. ......... 817-461-5303 
Can MisslSsagua, Ont., R. Theta ............ 418-890-0221, 

. FAX:418-690-1626 

ELECTRONIC PRODUCTS MAGAZINE, 845 Stewart 
Avenue, Garden City, NY 1153G, Tel: 518-227-13OG, FAX: 
518-227-1444 

670 North American offices only. For woridwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
ElECTRONIC RESEARCH CO. 7618 Wedel St, ELECTRONICS TEST CENTRE, Alberta Research 

OVerlal)d P8Jk, KS 88204, Tel: 913-631-8700, TWX: 910- Counci~250KartCIalkRoad,Edmonton,AB,CaladaT6N 
749-64n; FSC Il10.: 13571; E"",-: 60; 518. Mgr: Chartes lE4, Tel: 403-450-5370. TELEX: 0372147, FAX: 403-462-
DItzler 7285; EmpL: 16; 518. Mgr: Chris Talliss 

ELECTRONIC RESOURCES INC. 566 Weddell Dr. Il1o. ELECTRONIC TElE-coMMUNICATIONS, INC. 3620 
8, Sunnyvale, CA 94069, Tel: 408-745-1420, FAX: 408- ClearviewParkwaY,AlIanta,GA30340-2178, Tel: 404-456-
745-0533; EmpL: 6; Dist. Mgr: Cari Ikya 4890, FAX: 404-456-7972; ~l: 145; 518. Mgr: Doug 

Allman; Dist. Mgr:Doug Allman 

THE ELECTRONICS GROUP, INC. 2828 Interstate St. ELECTRONIC TESTING & CONSULTING, At 4 Box 
CharIoIIe, NC 28208, Tet 704-391-9500, FAX: 704-597- 933, Decatur, TX 76234. Tel: 81HI27-2929; EmpI.: 2 
9500 Ext. 20; EmpI.: 30; 518. Mgr: Doug Mckenzie 

ELECTRONIC TRANSFORMER CORP. P.o. Box 188, 
ELECTRONIC SOLUTIONS, A Unit of Zero Corp., Totowa. NJ 07511, Tel: 201-942-2222, FAX: 201-942-

6790 Flanders Dr. Sen DIego, CA 92121, Tel: 619-452- 9014; FSC Il10.: 72149; Empl: 130; 518. Mgr: Den Ravine 

ELECTR 
Local Sales 0ffIce8 & Reps 

CA Campbell Shursalea .. . .. .. . . . . . . .. . .. 4OIH74-55n 
CA IMne, Vale Assocs. •.••••••••••• 714-551-4004, 4821 
Fl Melbourne. Wtnter Assocs. • • • • • •• . • • • • 306-254-6558 
Fl Vero Beach, s.E PIo. Sis. .. ........... 407-778-0464 
GA Norcross. Benctvnark Tech. SIs. .••••• 404-448-2854 
IL Northbrook, Howard Benjamin Assocs. 

..••.• ••••....•••.••.•.•..•.......•...• 312-272-2900 
MIl Monkton, ImagiIron Sis. Co. ...•....•.. BOo-636-3592 
MD Upperco, Imagitron Sis. Co. ...••..•.•. 800-638-3592 
MA Needham ~ TESCO ••••.••.... 617-444-7925 
NJ Boonton. Winter Assocs. • • . . • • . •••• • • • 201-334-3434 
NY BuIfaIo, Promark EIcIms., Inc. ••••.•.•. 716-877-6300 
NY MomIsvIIIe, Promark EIcIma, Inc. ..•.• 315-662-3310 
OH Gallon, James R. Bright . . . •• . .• •• . • . • . 419-468-3787 
PA Huntingdon,Valley, OMEGA EIctm. SI&, Inc. 

ELEC-TRON, INC. 2050 Northern St, WIchita, KS 67218, TX ;,::~,:;: ~:.:.:.;;,:.:.;;: : : : : :: : : ::: : : :: : '. : '. '. 215-947-4135 
Tel: 316-522-3401, FAX: 316-524-6767; ~l: 65; 518. -- _,,_,_ft 214-437-3333 

9333, TELEX: 910-335-1169, FAX: 619-452-9464; EmpI.: 
150 

ELECTRONIC SPACE SYSTEMS CORP. Old Powder 
Mill Ad., Concord. MA 01742, Tel: 508-369-7200. TELEX: 
923460 ESSCO WCRD, FAX: 508-369-7641; FSC Il10.: 
15175; EmpI.: 150; SIs. Mgr: Susan M. Cuevas 

Mgt:: Gary Beddow Local DIsttIbutots 

ELECTRONIC SPECIALISTS, 171 South Main St, NaIick. 
MA 01760, Tel: 506-655-1532, 800-225-4676, TELEX: 
955-329 ATTN: ESP; E"",-: 42; 518. Mgr: Frank Brown 

ELECTRON PRODUCTS, 5367 Third St, Irwindale, CA 
91706, Tel: 818-960-2299, ESYlNK: 910-333-8610. FAX: 
818-814-4434; FSC Il10.: 99515; ~L: 65; SIs. Mgr: Cliff 
SaIlor; DIst. Mgr: Ann Meunier 

_II 
FAJ(:714-25~0958 

CA Irvine, McGillIs Inds. ••••••••••••••••.• 
CA Redwood CIty, HdB Elclms. ......•.•.• 
MD Columbia, OK EIcIms. .•••.••..•••.••• 
NY Baldwin, Accessortes for EIcIms. .•.••• 

714-551-4004 
415-388-1386 
301-1195-1950 
516-546-1751 

ELECTROSPACE SYSTEMs, INC. P. O. Box 8313511, 
Richardson, TX 75083-1359, Tel: 214-470-2137, TELEX: 
163590 ESIUT, TWX: 910-867-4788, FAX: 214-470-2486; 
FSC Il10.: 33875; EmpI.: 1283; 518. Mgr: John E Cochran, 
Dir. Bus Dev. 

ELECTRO STANDARDS LAB., INC. Data 
Communications Products Div. 36 Western Industrial 
Dr, Cranston, AI 02921, Tat 401-943-1164, FAX: 401-1148· 
5790; E"",-: 25; 518. Mgr: R. B. Sepe; DIst. Mgr: R. B. Sepe 

FAX: 206-573-4635 
ELECTRQ.NUMERlCS, INC. 1811 Reynolds, Irvine, CA 

92714, Tel: 714-250-1501; FSC Il10.: 51886; E"",-: 16; SIs. ELECTROSTATIC CONSULTING ASSOCS., 556 
Mgr: Ro Shultz ..•.•..........•.......•....•... 1)01344 Lowell Ad., p.o. Box 552, GroIon, MA 0145Q, Tel: 608-44&-ELECTRONIC SPECIALTY CORP. 14511 N.E 131h 

Ave., VIII1COUV«, WA 98665, Tel: 206-574-5000; FSC Il10.: 
98927; EI!1Il= 100; SIs. Mgr: Leon Fuller 

801467, 1128 

Local Sales OffIces & Reps 
CA AnaheIm, Gabriel & Assocs. ...•.••... 71«166-0660 
CA Sen Jose, Westron Assocs. ... . • • • . •• . 408-997-7332 

Local DiBI1ibuIors 
L Chicago, Dalee Distrs. ............... . 
CA Costa Mesa, FlW, Inc. ......•......... 
GA Atlanta, FLW s.1:., Inc. .•....••......... 
MI DetroIt, RAM Meter, Inc. .............. . 
NY ,Syracuse, W.E.I. Inc. ................. . 

312-293-0300 
714-751-7512 
404-424-1731 
313-386-6767 
315-437-4281 

5583, FAX: 508-44&-5583; EmpI.: 5; SIs. Mgr: Paul 
Mellnaric 

ELECTROSTATICS. m8 Clairemont Mesa Blvd.. San 
Diego, CA 92111, Tel: 619-279-1414, FAX: 619-279-1126; 
FSC Il10.: 34538; EmpI.: 10 

CO Lorvnont. Tri Tee SIs. ........ .. .... .. 303-440-7862 
GA Atlanta, & ............................. 404-395-7079 

ELECTRO OPTICAl. INDUSTRIES INC. 859 Ward ElECTRMUPPORT SYSTEMS, 43445 Business Park 
Drive, Senta Barbara, CA 93111, Tel: 605-964-6701 (ext Dr. Temecule, CA 92390, Tel: 714-676-2751, FAX: 714-

IA Des Moines, SPS Assocs. Ltd. •..•••.. 515-225-0607 
KS Olathe, SPS Assocs. Ltd. ............. 913-764-4460 

260), TELEX: 65-6427 EOIND SNC, FAX: 605-967-8590; 694-0097;FSC Il10.:66760; Empl:37; 518.Mgr:DonPretot 

MD Baltimore, Eastern Corr1Is- ............ 301-786-7050 
~:13O 

ELECTROSWfTCH, Unit of Electro SwItch Corp., 
MD Galthenlburg. Eastern Comp. •....•... 215-825-8610 
MA LexlngIDn, Hathawey EIcIms. ...•.•... 617-661-7010 
MN Hopkins, The Kits Co. .....•..•.....•.. 612-933-1886 
MN StlHwater, The Kits Co. ..•............. ' 612-439-8088 

elECTRO-PACIFIC, 5770 Thornwood Dr. Goleta, CA 160 KIng Ave., weymouth, MA 02188, Tel: 617-335-5200, 
93117,TeI: 805-964-0751; FSC Il10.:29853; Empl: 60; 518. FAX: 617-335-4253; FSC Il10.: 82121; EmpI.: 290; 518. 
Mgr: T. C8Ihoun . Mgr: W. M. Mello ..•..•..•.•....•.....•....•.... 801884 

MO Earth City, SPS Assoc& Ltd. .......... 314-291-11520 
NE Panama. SPS Assoc& Ltd. ............ 913-764-4460 
NJ FUse, Neptune EIcIms. Co. •......... 201-461-2789 
NM AIluquerque, Tri Tee SIs. ... :......... 505-293-3730 
NY Glen Head, Neptune EIctmB. Co. ...... 516-34&-1600 
NC Raleigh, Eestem Comp. . . • . . . . . .. . • . . . 919-787-3416 
NC Raleigh, L & 0 Inc. .. . .. . . . . . . . . . . . . . . • 919-876-5301 
OH Cleveland, Cori1ponents Inc. .......... 216-243-9200 
OR Baeverton, Earl & Brown Co., Inc. ..... 503-643-5500 
PA West Conshohocken, Eastern Conll 

TX Dallas, Barry Sis. .... ; ............... . 
TX Houston, Barry SIs. Inc. .............. . 
TX Richerdson, Barry SIs. Inc. ........... . 
VA Annandale, Eastern Conll· .......... . 
WA Redmond, Earl & Brown Co., Inc. ..... . 

215-825-8610 
214-234-0255 
713-784-5860 
612-439-8088 
703-354-0723 
206-885-5064 

ElECTRO PHYSICS CO, INC. 3009 Central Ave. 
Waukllgan, II.. 60085, Tel: 708-249-5601; EmpI.: 6; 518. 
Mgr: Abe Siegelman 

ElECTROPHYSICS CORP. 48 Spruce St, Nutley, NJ 
07110, Tel: 201-66NI170; ~l: 25; 518. Mgr: FrankJ. 
vaUese 

ELECTRO PREP INC. & N-E-D CABlE, 14 Kendrick Ad, 
Unit 3, Wareham 100. P8Jk, Wareham, MA, MA 02571, Tel: 
508-291-2860,FAX:586-291-2862; Empl: 10; 518.Mgr: R. 
M. Sullivan 

ELECTRORACK PRODUCTS CO. 1443 S. Sunklst St, 
Anaheim, CA 92806, Tel: 714-n6-542O, FAX: 714-n6-
9863; FSC Il10.: 26073; ~L: 50; 518. Mgr: Chris Allen 

EP/ELECTRONICS PRODUCTS. 645 ~ Ave. ELECTRO RENT CORP. 6060 Sepulveda Blvd., VaJi 
Garden CIty, NY 11530, Tel: 516-227-1aoo. TELEX: 516- Nuys, CA 91411, Tel: 818-767-2100, FAX: 818-786-4224; 
227-1901 ~: 480; 518. Mgr: Gary Phillips 

ELECTRONICS REPRESENTATIVE ASSOC.. 20 E ElECTRO-SCIENCE LABS., INC. 416 E Church Ad., Po 
HuronSt,ChIcago, 11..60611, Tel: 312-649-1333, FAX: 312- Box 1533, King 01 Prussle, PA 19406-1533, Tel: 215-272-
649-9509 8000, TELEX: 83-4788, FAX: 215-272-6759; EmpI.: 120 

elECTRONICS RESEARCH ASSOCIATES INC. ELECTRO SCIENTIFIC INDUSTRIES, INC. (ESI), 
West HIli Ad., Winstad,CT06098, Tel: 203-379-2731, TWX: 13900 N.W. Science Pte. Dr. Portland, OR 97229, Tel: 503-
71Q-449-6464, FAX: 203-379-8861; FSC No.: 26564; 641-4141, TELEX: 474-2064; FSC Il10.: 11837; EmpL: 600; 
~: 200; 518. Mgr: PhIllip J. Brown 518. Mgr: Dick Donaca, Sys. 

ElECTRONIC SYS. & PROGRAMMING, See 
Augat/ES)sP, Inc. 

ELECTRONIC SYSTEMS DIVISION, Boeing Defense 
& Space Grp., P.o. Box 3999, MIS 9/F-UA. Seattle, WA 
86124-2499, Tel: 206-657-7474, TELEX: 32943Q, FAX: 
206-657-9874; FSC Il10.: 81205; EmpL: 4,000; 518. Mgr: 
R.F. PrIebe FAX: 215-682-2133 

ELECTRONICS SYSTEMS, INC., p.o. Box 5013, Sioux ELECTRO SPACE FABRICATORS, 300 w. High St, 
Falla, SO 57117, Tel: 605-338-8888, FAX: 605-338-6061; P.o. BOX 67, Topton, PA 19562-0067, Tel: 215-682-7181; 
EmpI.: 86; SIs. Mgr: Leo Reynolds EmpI.: 205; 518. Mgr: T. Roth ....•....... C>1034-1037 

Local Sales 0ffIce8 & Reps 
AZ Phoenix, Howe & Howe Sis. .......... 802-264-7971 
CA irvine, Vale EIcIms. ......•.••••.•.•.•. 714-551-4004 
CA Los Angeles, Wiley Co. ••...•.......•. 213-686-1611 
CA San Diego, Vale EIctmB. ......•......• 619-693-0113 
CA San Diego, Wiley Co. ..•....•......... 619-453-9018 
CA San Ramon, W. Nott & Co. ............ 415-620-6102 
CO Boulder, Conll Prods. Sis. ...... . . . . . . 303-530-2600 
Fl Apopka, FlorItronics ........... .. •. .• •• 407-666-4618 
GA Albany, HoIman-Gillespie ............. 912-883-5565 
GA Atlanta. Holman-Glilespie •.... . . . . . . .. 404-992-8620 
IL Elk Grove Village, EIec1roswiIch .•.... 706-593-2225 
IA Bettendorf, Weisler & Assocs. " • • • • . • . 319-355-5911 
MD Baltimore, Eastern ~ Sis. ....... 301-786-7050 
MD GaIthersburg. NeudaIn Assoc&-southem 

. . . • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . 301-258-5040 
MA Weymouth, EIectroswitch ............. 617-340-0066 
MI Grend Haven, HiHtronIcs, Inc. ...•..... 618-847-1010 
MI Royal Oak. Hilllronics ••. ..•.•..••••. .• 313-435-0920 
MN Roseville, Pro Tech Power SI&, Inc. ... 612-483-0409 
MO Chesterfield, Welsler & Assocs. ••••••• 314-53NlOl0 
MO Kansas City, Weisler & Assocs. ••.•••• 816-421-1679 
NH Salem, Sales Engrg. Co. ...•.........• 603-893-5521 
NJ Fairfield, ElecIroswltch ...•.•••.....••. 201-227-6559 
NJ Marlton, Nsudaln Assocs. .•••.••. • • • •• 609-863-5300 
NY Bullalo, Upstate Engrg. ..•••••.•••...• 716-632-0011 
NY Johnson CIty,Upstate Engrg. ••..•..•• 607-729-0827 
NY Rochester, Upstate Engrg. SIs. ........ 718-225-2383 
NY UtIca, Upstate Engrg. Sis. ............. 315-797-6721 
NC RaleIgh, LG. White Southern .•.•..•.. 918-872-6049 
NC Winston-Salem, LG. White Southern.. 919-725-3612 
OH Mec:ilna, Rockford Controls OH, Inc. ... 216-725-3705 
OR Beaverton, Luscombe Engrg. •...•..•• 503-636-6664 
PA Pittsburgh, R. F. Clark .. ..•.. ..•. .. . ..• 412-242-9500 
PA W.Conshohocken,Eastern~ •.. 215-825-8610 
SC Greenville, LG. White Southern ......• 803-271-1)830 
WA 0JympIa, AIster Comm. •..••.•........ 206-754-7965 
TX Plano, BrIce Co. ...•..•...•....•...... 214-442-9806 
TX Stallard, Brice Co. .•..•....•.•....•... 713-240-1786 
VA Ashland, LG. White Southern ...•.••.. 804-752-7055 
WA BaIIevue, Luscombe Engrg. ••••••••••• 206-223-1541 
WA Kent, c.B. Persons & Co. ...•.. .•.••..• 206-752-7373 
WI Wauwatosa. Larsen Assocs. •••••••.•• 414-258-0529 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 671 



ELECTR' 
Local Distribulom 

CA Los Angeles, Electric Switches ....... 213-660-1310 
FL Ft LaUderdale, Peerless Radio Cotp. Or FIe. . 

. .. .. . .. ... .. . . .. . .. • . . .. . . . . . .. . .. . ... 305-913-4141 
GA Aliants, Georgia Control Ctr. .......... 404-676-8833 
IL Bridgeview, Midoo Comp. SIs. .•... .' .. : 312-599-7777 
MN St Paul, K. D. L ....................... 612-645-7717 
NO Raleigh, Who~ Elclrns. .. · ......... 919-876-9400 
oH Medina, RO.O............ .. .• .. . • .. .. • 216-725-3705 
TX Stafforc!,'Barciay Whls. ........ ;....... 713-240-1788 
WA SaattIe, C.B. Parsons Co .... , ......... 206-762-7373 

ELECTRO-TEC CORPORATION A KAYDON 
COMPANY, 1501 North Main St, Blackburg, VA 24060, 
Tei:703-552-2111, FAX: 703-951-3832; Empl: 200; Sis. 
Mgr: John J. Daly 

ELECTRO-TECH SYSTEMS,'INC, 115 E. Glenside Ave., 
Glenside, PA 19038, Tel: 215-887-2196, TELEX: 797137; 
EmpL: 13; Sis. Mgr: Sharon Sandy; Dist. Mgr: Stanley 
Weitz 

ELECTROVERT USA CORP., 3440 Beltway Place, Suite 
340, Arlington, TX 76018, Tel: 817-468-5171, FAX: 817-
468-1959; Empl: 500; SIs. Mgt: John GlII1)mer, Eastern 
Zone 

ELECTROWEAVE, INC., 425 Shrewsbury St, Worcester, 
MA 01604, Tel: 506-752-8932, FAX: 506-753-2173; FSC 
No.: 54207; Empl: 25; SIs. Mgr: Peter Andrews 

ELEKTRISOLA INC; 126 High Street, Boscawen N, NH 
03303, Tel: 603-796-2114, FAX: 603-796-2119; Empl: 
150; SIs. Mgr: John W. Mueller 

ELETECH' ELECTRONICS, INC, 1262 E Kalella Ave., 
Anaheim, CA 92805, Tel: 714-365-1707, FAX: 714-365-
1708; Empl.: 5 

ELFORM, INC, P.O. Box 7362, Reno, NV 89510, Tel: 702-
829-1905, FAX: 702-829-1693; Sis. Mgt: Roger R. Reinke 

[§!tI 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 100h SI Oakland. CA 94606 

(Electrovert) 
(213) 452-8002 

Electrovert 
over. 1,000,000 •• 

Termmal 
Blocks 

in Stock. 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p-m. are 
Shipped the Same Day 

(213) 452.1229(415) 835·1.500 
1301 Olympic Blvd., • i0266thAvenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

ManufaCturers and Sales Offices Directory 

ELGAR 
FAX: 619-458-0267 

ELGAR ELECTRONICS CORPORATION: 9250 
Brown OeerRd.,san Diego, CA 92121, Tel: 619-450-0085, 
800-733-5427, TELEX: 211 P63 ELSD UR; FSC No.: 25.965; 
Empl: 275 •..... : ........ : ;.. 0-1728-1729, 2191.-2193 

Local Sales Offices & Reps 
CA C8tpenteria, Elgar Cotp. .............. 805-684-4400 
CA Redondo Beach, Ward/Davis Aseocs. 

CA San Diego, Ward/Davis Aseocs. ••.•.• 
CA Santa Clara, Ward/Davis Aseocs. ..•.. 
FL CIearw_, Beacon ................... . 
FL Longwood, Beacon .................. . 
FL Salelitte Beech, Beacon ............. . 
GA Atlanta, Beacon ...................... . 
GA Norcross,'Beacon .................. .. 
IL Arlington Heights, Dytec/Midwest .... . 
IN Indianapolis, Dytec/Mid!ves1 .•••...••. 
KS Lenexa, Dytec/Sou!h. : .............. .. 
KS Wichita, Dytec/South ................ . 
KS Wichita, Dytec/Souyh, Inc. .. ,' ...... : •. 
MD LaUrel, Elctrn Mktg. Aseocs. ......... .. 
MA Beverly, P. Jenks Aseocs. ........... .. 
MI Madison Heights, WKM Aseocs. .•.... 
MN Edina, Dytec Instrs. .................. . 
NM Albuquerque, Gary Brooks ........... . 
NY Great Neck, RTI ..................... . 
NY Syracuse, Labtronics ........... : .... . 
NC Raleigh, Beacon ............. " ...... .. 
OH Dayton, WKM Aseocs. ........... " ... 
OH Independence, WKM Aseocs. ........• 
OR Wilsonville, Syntek .... , ............... . 
PA Pittsburgh, WKM Aseocs. ............ . 
TX Richardaon, Testech, Inc. ............ . 
TX San Antonio, Jack Howard Assoc. •... 
WA Bellevue, Syntek .................... .. 
viA Spokane, Syntek .... : ............... .. 
WI Brookfield, Dytec Midwest ........... . 
WI Brookfield, Dytec/Midw!Ist •........... 
Inti CA San Diego, Elgar Inti. Corp. ....... . 

Local Distributors 
t>;Z Phoenix, 1ech. Mktg. Spec. .......... .. 
CA Irvine,,Ward/Davis Assoc. .......... .. 
CO Englewood, Tech. Mktg. Spec. ....... . 
GA Sylvester, Beacon .................. .. 
MI liVOnia, Elgar Corp. ................. .. 
TX Austin, Testech ..................... .. 
TX Austin, Testech ..................... : .. 
TX Dallas, Beacon ...................... . 
TX Houston, Testech ................... .. 

213-643-6977 
819-292-1000 
406-245-3700 
813-796-2378 
407-332-1940 
407-71 Hl303 
404-256-9640 
404-449-8464 
708-255-3200 
317 849-9698 
913-888-0215 
316-263-7090 
316-263-7090 
301-953-7800 
508-921-4600 
313-586-2300 
612-831-7169 
505-884-3444 
516-829-3770 
315-455-7314 
919-78Hi118 
513-434-7500 
216-524-5930 
503-662-2750 
412-892-2953 
214-644-5010 
512-826-5741 
206-462-7700 
509-468-0451 
414-367-4550 
414-367-4550 
619-450-0085 

602-676-4940 
714-756-9084 
303-781-8819 
912-776-4100 
313-591-2529 
512'33&-9246 
512-338-9426 
2t4-437-1505 
713-893-9661 

ELGAR/INTEPRO SYSTEMS, 9250 Brown Deer Road, 
San Diego, CA 92121, Tel: 619-45&-0261, 1-1100-733-' 
5427, TELEX: 211 0e3 ELSO UR, FAX: 619-458-0287; 
Emp/.: 250; SIs. Mgr: Mike Cagney ...... 0·1728-1729 

Local Sales 0ffice8 & Reps 
t>;Z Phoenix, Tech. Mktg. Spec. •.......... 602-676-4940 
CA Redondo Bch.,Ward/Davis Aseocs. .. 213-643-8977 
CA san Diego, Ward/Davis Aseocs. ...... 619-292-1000 
CA Santa Clara, Ward Davis Aseocs. ..... 406-245-3700 
CO Englewood,·Tech. Mktg. Spec ......... 303-781-8819 
FL Clearwater, Beacon .. .. .. .... ......... 813-796-2378 
GA Atlanta, Beacon .. .. .. .. .. . .. .. ..... .... 404-256-9640 
GA Norcross, Beacon .................... 404-449-8464 
IL Arlington Heights, Dytec/Midwest . . . .. 708-255-3200 
IN Indianapolis, Dytec/Midwest ••.. : . . ... 317-849-9898 
KS Lenexa, Dytec/South ............ ~..... 913-886-0215 
KS Wichita, DyIec/South, Inc. .... : ....... 316-263-7090 
MD Laure~ Elctrn. Mktg. Aseocs. .......... 301-953-7800 
MD Maryland Hgts., Dytec/South ......... 314-739-0865 
MA Beverly, P. Jenks Aseocs. .. . •... .. .. .. 506-921-4600 
Mr Madison Hgts., WKM Aseocs. ......... 313-588'2300 
MN Edina, Dytec Instrs. ................... 612-831-7169 
NM Albuquerque, Gary Brooks .. . . . . . . . . .. 505-884-3444 
NY Greal Neck, RTI ...... ,............... 516-829-3770 
NY Syracuse, Labtronics ................. 315-455-7314 
OH Dayton, WKM Aseocs. ................ 513-434-7500 
ClH Independence, WKM Aseocs. ...... ... 216-524-5930. 
OR Wilsonville, Syntek .. .. .. ... .. .. .. .. .. . 503-662-2750 
TX Austin, Testech ....................... 512-338-9246 
TX Houston, Testech ..................... 713-893-9661 
TX Richardson, Testech, Inc. ............. 214-644-5010 
TX san Antonio, Jack Howard Assoc. .... 512-626-5741 
WA Bellevue, Syntek .. .. .. .. .. . .. .. .. . .. .. 206-462-7700 
WA Spokane, Syntek ....... ; .......... ;... 509-466-0451 
WI Brookfield, Dytec Midwest· ........ ;.... 414-367-4550 
EXP CA/san DIego, Elgar Inti. Cotp. ....... 619-450-0065 

ELGENCO, INC., BOx 460, Humcane, UT 84737, Tel: 801-
635-4954, FAX: 801-635-2158;·FSC No.:'I5455; SIs.Mgr: 
0. E Beecher ... ; ........ ; ................ :: ... 0-1244 

Local Sales Offices & Reps 
CA Shennan Oaks, WindsorDynarnics ... 818-990-4173 
CA Sunnyvale, III-S Westronics .. : ~,,,.... 406-745-1102 
CT Meriden, Polytek Assoc. .............. 2Q3-834-4499 
MA Ashland, PoIytek Assoc. .............. 509-881-4741 
NJ Mannore, SWR Tech., Inc. ............ 609-390-0094 
NM Albuquerque, Technology Mktg. Assoc. 

.. . . .. .. .. .. .. . .. .. .. • . .. .. .. .. .... .... . 505-345-8921 
PA Broomall, SWR Tech., Inc. ......... ;.. 21~ 

ELGIN ELECTRONICS, 5533 New Perry Hwy, Erie, PA' 
16509-3570,. Tel: 814-864-4921,. FAX: 814-884-1260; 
EntpI.: 300; SIs. Mgt: Paul R. BarIock; DisI. Mgr: Stanley 
R. Carlburg . 

ELITE ELECTRONIC ENGINEERING CO, 1516 Centre 
Circl8, Downers Grove, IL 80515, Tel: 108-49s:977O, FAX: 
7Q8.495-9765; FSC No.: 099-9999; Empl: 34 

ELITE ELECTRONICS, INC, 1408 Summit - Suite 65, 
Plano, TX 75074, Tel: 214-881-0026, 800-553-4376, FAX: 
. 214-424-7299; Empt: 4 

ELITE SOFTWARE DEVELOPMENT,INC, P.O. Drawer 
1194, Bryan, TX 77808, Tel: 409-846-2340, FAX: 409-846-
4367; ErnPI.: 9; SIs. Mgr: Ttirri J. King 

ELIWELL-USA LTD, EliWel~ SPA, 22e East 54th St 
Sis. 800, NYc, NY, tOO22, Tel: 212-832-9393,' FAX: 212-
832-0738; SIs. Mgr: Paul R. de Ridder 

ELLIOTT/JORDAN, A Company of Vishay, 461 N: 
22nd St, P.O. Box 1090, Grand Junction, CO 81502, Tel: 
619-690-2401, FAX: 619-890-0132; Empl: 500; DisI. Mgr: 
Iris ~iIt ..... , . . . ... . . . .. ..... . . . .. . . . .. A·1914'-1915 

[ELMA 
FAX: 415-656-3783 

ELMA ELECTRONIC INC., 41440Chr1sty Street; 
Fremont, CA 94538, Tel: 415-656-3400; Empi.: 40; SIs. 
Mgr: Kris Holla.... a·1895, 1808; C.1038-1041, 1584 

LDcaI Sales 0ffice8 & Reps 
AL Huntsville, Pen-Tech ................. 205-881-11298 
t>;Z ScotsdaIe, I.M. Systems .. .. ... .. .. .. .. 602-948-1495 
CA Fremont, Bear Resources............. 415-793-1064 
CA Fremont, ELMA Elctm. Inc. . . • • . . • . . . • . 415-656-3400 
CA' Orange, Viatek .... ........ ...... .. .... 714-534-8411 
FL Oviedo, Pen-Tech .................... 407-386-8706 
.FL W.PalmBeIl.,Pen-Tech .............. 407~ 
GA Roswel~ Pen-Tech ................... 404-642-4110 
MN PlymOuth, Jan:Ies R. JohnsOn & Aseocs. 

NH Nashua, Bell Controls Inc. ........... . 
NY Amsterdam, Traxonics Inc. ...••.•••••. 
NY Port Chester, Radiation EIctms., Inc. .. 
NC GlMIIsboro, Pen-Tech .............. . 
OH Strongville, DoIfus&.Root & Co. •.••..• 
PA King of Prussle, KSI ................ ; .. 
TX Plano, EfTA Elclrns, Inc. ............. . 

612-476-9442 
603-882-8984 
516-843-1445 
914-937-2300 
919-852-6000 
216-899-9370 
215-783-8400 
214-576-9406 

ELMA ENGINEERING, 1066 E MeadoW Circle, Palo Alto, 
CA 94303, Tel: 415-494-7303, TELEX: 345-560, FAX: 415-
494-1093; FSC No.: 5981 0; Empl: 38; SIs. Mgr: T. A. Beno; 
DisI. MgT: T. A. Beno 

ELMAG DIVISION, Undgren RF Enclosures, 3750 
Prospect Ave., Riviera Belt, FL 33404, Tel: 407-881-8292, 
FAX: 407-844-4175; FSC No.: 23180; Empl: 15 

ELMEC, INC, Technautic Corp, 300 N. McKemy Ave., 
Chandler, t>;Z 85228, Tel: 802-961-7100, FAlt 802-961-
7173; FSC No.: 50891; Empl: 70; SIs. MgT: Ron Pittman 

ELMEC TECHNOLOGY OF AMERICA, INC., 1255 
Corporate Center Dr. Suite 406, Monterey Paik, CA 91754, 
Tel: 213-265-1861, FAX; 213-285-1908; SIs. Mgr: Steve 
Sarneflhlma ...... ,................ .... .. ..A·1549-1557 

Local Sales OffICes " Reps 
CA Monterey PI<., ELMEC Technlg. of Ainerica 

............................... : ....... 213-285-1881 
CA san Jose, Prime Source .............. 406-943-0344 
CA Seal Bell., Texel Engrg. ............... 213-596-9411 
IL NorthIIekl,Feller Aseocs.lnc. ......... 708-446-8065 
IN Ft Wayne, Outman SIs................ 219-487-7899 
KS Overland PI<., Web EIctms. .. :......... 913-381-7988 

672 North American offices only. For worldwide reps &distributOrs,,~ Vol W. EEM 1991 



Manufacturers and Sales Offices Directory 
MA Natic, Wayland Engrg. SIs. ............ 508-655-6080 
MO Florissant, Web Assoc. EIcIms., Inc. ... 314-921-5720 
NJ Paramus, ERech Sis., Inc. '" ..•..••... 201-967-1309 
TX' DaIl8&, Orion Assocs. •..•..••.•..•.... 214-24HI505 

Loc81 D/8tJ1bUtoIs 
CA Monterey Park, ELMEC TECHNLG OF AMERICA INC. 

.....•............••....•.............. 213-265-1861 

ELM SYSTEMS, 1101 Brown St, Wauconda, IL60084. Tel: 
708-526-5003. FAX; ,708-526-5022 

FAX: 401-728-5390 
ELMWOOD SENSORS. 500 Narragansett Park DrIve, 

Pawtucket. RI 02861, Tel: 401-727-1300, TELEX: 6814086 
ELMWOOD; EmpL: 1,0006; Sis, Mgr"' Steve Hecht 
, .. .. .. . •.... ...... . .. .. . . .. ......... . . . ... 801842-1843 

Loc81 Sales Offices & Reps 
AL Decatur, T8M. Tech. Sis. ....•..•..... 
IV. Phoenix, O'OolVlell SW .............. . 
CA Sen Diego. O'Donnell Assocs. ..•..... 
CA Sen Jose. O'Donnell Assocs. ••.•..... 
CA Torrence, O'Donnell Assocs. .•..•..... 
CO Boulder, Front Range Mktg. ..•..•..... 
Fl Ceral Springs, CBC Electronics ••.•... 
Fl Longwood. CBC Elclms. .•..•..••..... 
Fl Tampa. CBC EIcIms. ..•••..•..•...... 
GA Marietta, Tenn. Tech. Sis. ......•.....• 
L Arlington Heights, Thermek .......•..• 
IN Fort Wayne. O. Bromberg .........•..• 
KY Alexandria. O. H. Brcmberg & Assocs. 

KY Louisville, a Bromberg .••.....••....• 
Me Towson, Arbotek .................... . 
MA Danvers, C. H. Burnham Assoc. ..•.... 
MA Topsfield. Wh~ehead Associates. Inc. 

OH Toledo, Engineered Cemps. .......... . 
MN Minneapolis, C. Ustug Sis. ...•........ 
Me Kansas City, Hili & Con1l&ny ....•.... 
Me St Louis, Hill & Cc. .................. . 
NH Durham, C. H. Burnham Assoc. ....•.. 
NJ ,~men, Cclrud Cerp. .••..••........•.. 
111M Albuqu&rCJJe, O'Donnell Assocs. •..... 
NY. E. Syracuse. Bastien Sales Agency ••. 
NY Fairport. Bastien SIs. .•................ 
NY islip. Ccgent Technlgs. ...•.••.••...•.. 
NY Larchmont, Ccgent Technlg. Assocs. 

205-35D-0630 
602-944-9542 
619-578-1 B45 
408-432-1940 
213-539-9664 
303-443-4760 
305-755-1111 
407-631-5360 
813-969-1901 
404-971-1419 
708-577-6900 
219-456-6010 

502-635-3063 
502-458-1498 
301-825-0775 
508-774-0111 

508-667-6050 
419-475-4900 
612-681-6143 
818-361-1669 
314-842-6886 
603-868-2282 
609-589-5866 
505-669-4522 
315-437-1482 
716-223-0237 
518-277-7101 

....................................... 914-634-3530 
NC Gerner, Tenn-Tech ................... 919-779-3309 
OH Clevelend, Allied EnIprs. .............. 218-779-0060 
OH Daylon, a H. Bromberg ..•.•...•..•... 513-434-9786 
OK Tulse, AdVance Technical Sales...... 918-664-0482 
OR Hillsboro, Temco-Narthwest ........•. 503-645-2030 
NJ PIttman. Celrud Cerp. ................. 609-589-5686 
PA Pittsburgh, AlUed EnIprs. East .. . . . . . . . 412-788-2992 
Rl Woonaocket. c. H. Bumham Assoc. ... 401-762-9869 
TX Austin, AdVance Technical Sales •.••. 512-467-9209 
TX Austin. Ion Assocs. ................... 512-331-7251 
TX El Pasc. Advance Technical Sales .... 915-591-3142 
TX Grand Prairie, Ion Assocs. ......••.... 214-647-6225 
TX Houston. Ion Assocs. ...........•..••. 713-537-7717 
TX Dallas, Advance Tech. Sis. .. . . . . . . . . .. 2·14-340-1300 
TX Houston. Advance Tech. Sis. ...•..... 713-440-3888 
WA Birch Bay, Temco B.C. ................ 206-371-0423. 
WA Bothel~ Temco Northwest ...•..••..•• 206-481-6150 
WA Spokane. Temco Northwest .......... 509-927-9392 
WI Milwaukee, R. Zingier •...•......•.•. ,. 414-351-5005 
Can Mississauge, Onto Andy Bauman Assocs. 

• • . • • . . . . • . . . . . . • • . . . • • • . • • .. . . . . . . • . • • 416-926-2600 

ELNA AMERICA. INC, 56B6 Corporate Ave., Cypress. CA 
90630. Tel: 714-761-8600, FAX: 714-761-9186; EmpL: 
5,011 Nationwide; SIs. Mgr" Dennis King; DIst. Mgr" 
Dennis King 

ELNET1C ELECTRONIC8,INC.:PI.ANT LOCATIONs, 
1332 l3O\h St. Gardene, CA 90247, Tel: 213-515-1546; 
FSC No.: 1Iooi:D; EmpL: 25; SIs. Mgr" Ernest H. C8rIson. Jr. 

ELOGRAPHICS INC, 105 RendoIphAd.. Oak Ridge, TN 
37630, Tel: 615-482-4100. FAX: 615-482-4943; SIs. Mgr" 
Richard Brooke 

-IE 
FAX: 714-241-7293 

ELPAC COMPONENTS, Elpac Electronics, Inc., 
3131 S.StandaldAve.,SantaAne,CA92705, Tel: 714-979-
4440; Empl: 130; Dist. Mgr: Jim Deg8ISIrcm 
., ... ... . . . . .... . . . .. ... .. . . ... .. . ... .. ... A.1086, 1819 

Local S81es Offices & Reps 
IV. Phoenix, EHren .............•..•...... 602-268-2164 
CA Sen Diego, Addem . . . . . . . . . . . . .. .. . . .. 619-729-9216 
CA Santa Ana. Elpec Cemps. ............. 714-979-4440 
OR Beaverton. Harry Levinson Cc. . . . . . . .. 503-690-1312 
IL Highland Park, Bransky SIs. .•.••.....• 312-433-2375 
IN Indianapolis, J.C. Hofstetter Ce. ......• 317-697-7914 
MA Needham Heights, Todino Engr. SIs. .• 617-444-7925 
MN Minneapolis, Scott Elctm. SIs. .•...•... 612-929-2985 
OH Daylon. J. C. HofstaIIer Cc. ........... 513-296-1010 
OH Medina, J. C. Hofstetter Cc. ........... 216-241-4660 
WA Seattle, Harry Levinson Cc. ........... 206-382-1300 
WI Cedarburg. BrenSky Sis. .............. 414-377-6637 

Loc81 Distributors 
CA Chatsworth, Mil-Ccmm ..........•.... 816-996-3111 
CA Irvina, Kelex •......................... 714-863-1230 
CA Santa Ana. 60S Elctrns. .....•........ 714-862-1050 
CA Santa Clara, PSC Elclms. .. .. .. . .. .. .. 600-654-1518 
Fl Melboume, New Yorker .............. 407-727-0955 
WI Milwaukee, Progressive ............... 414-321-4722 
IL Northbrook. Classic Cemponents ..... 312-272-9650 
IA Cedar Rapids. Dee Elctrns. ........... 319-365-7551 
MA Andover, Aved EIctrns. . . . . . . . . . . . . . . .. 508-868-3600 
MN Roseville, Parts 1 ..................... 612,-633-8079 
NJ S. Hackensack. WaRech .......•...... 201-641-7300 
NY Mamaroneck, New Yorker EIec. ...•... 914-698-7600 
NJ Wiippeny, American Distr.lnc. .....•... 201-428-0510 
NY Elmsford, Ancar ...................... 914-592-7100 
OH Dayton. Electro SUpp. ................. 513-299-5020 
OK Tulse, ARalr Cc........................ 918-252-5781 
TX Houston, ARair Cc. . . . . . . . . . . . . . . . . . . . . 713-462-3029 
TX Richardson, ARalr. ..•................. 214-231-5166 
VA Charlotte, Kellner ..................... 602-425-3250 
WA Seattle, Kam Else. ...............•.... 206-382-1300 
WI New Berlin, Classic ................... 414-786-5300 
WI Racina, Badger Elctrns. ............... 414-637-1256 

-IE 
ELPAC 

FAX: 714-241-7293 
ELPAC POWER SYSTEMS, Elpac Electronics, 

Inc., 3131 s. StandaId Ave., Santa Ana. CA 92705, Tel: 
714-979-4440; Empl: 115; Sis. Mgr" H. Myers; Dist. Mgr" 
H. Myers ....................................... D·1731 

Loc81 Sales Offices & Reps 
AL Huntsville, Hughes Assoc. ..........•. 205-533-91 DB 
IV. Scottadale, BSE ...................... 602-483-0373 
CA Sen Jose. Ruppert Sis. . . . . . . . . . . . . . . • . 408-998-6717 
CA Woodland Hills. Varigon.lnc. ........•. 818-594-5060 

. CO Englewood, Purdy Cc.Assoc. . . . . . . . . . . 303-790-2211 
FL T&ma'8C, Hughes Assoc . . • . . . .. .. .. .. 305-720-1674 
GA Norcross, Hughes Assoc. ............. 404-662-1567 
MN Minneapolis. RK Sis. .....•........•... 612-571-1001 
MS Ccrinth, Hughes Assoc. • . .• ... .. .. . . .. 601-287-2915 
NC Cary, Hughes Assoc .................. 919-467-7029 
TN Kncxville, Hughes Assoc. ............. 615-558-0263 
TX Arlington, T-Tec SIs. .................. 817-429-9151 
Can Willow Dale, Ont, eana-Rep Grp. ....• 416-250-6664 

Local D/8tJ1bUtoIs 
AL HunIBville, Bellinds. .................. 205-637-1074 
IV. Phoenix. Marshallinds. ............... 602-496-0290 
AR Ultle Rock. Newark EIctrs. .•......•... 501-225-3130 
,CA EI Monte, Marshall Indus. ............• 600-522-0064 
CO Denver, Marshellindus. . . . ... ..•. . . ..• 303-451-6363 
CT Bloomfield. Newark EIcIms. •......•.•. 203-243-1731 
Fl Deerfield Baech. Bell Indus. •. . • . . . . . .• 305-421-1997 
GA Norcross, Marshall Indus. .••..•....... 404-923-5750 
10 BoIse, Marshellinds. • . • . . . . • . . . . . • . . • . 208-342-4311 
IL North Brook. Classic CorT1lonents ..•. 312-272-9650 
IN IncianapoRs. ~allinds. ••...•..... 317-297-<)463 
IA Cedar Rapids. Newark Elctrns. •.•.•.•• 316-393-3600 
KS L.eooxa. Marshallind. ........•......•• 913-492-3121 
KY Louisville, Newark EIcIns. •..••.••••.. , 502-423-0260 
LA MtIIaire, Newark EIcIms. •....•..••..•• 504-638-9771 
MD Silver Springs, Marshalllnd............ 301-622-1118 

EMDS, 
MA WIlmington. Hellnd EIcIms. . . . . . • . . . • • • 508-657-4670 
MI Ann Arbor, Bellindus.................. 313-971-9093 
MN Plymouth, MershaIIlnds. •.•...•...•..• 612-559-2211 
NY Hauppauge, Marshell Inds. . . . . . . . • . • . • 516-231-4100 
OH Deylon. Marshallinds. .•....•••••.••.• 513-236-6066 
PA Pittsburgh, Marshallinds. .•..••...•.•. 412-963-0441 
TX Austin. Marshallinds. ••...•...•....... 512-637-1991 
UT SaR Lake City, Marshalt Inds. .•.•...•. 601-465-1551 
WI New BerOn. Classic Ccmps. . . . . . . . . • . . 414-788-5300 

ELPAZ INSTRUMENTS, INC. 160 N. Craig St, Pittsburgh, 
PA 15213, Tel: 412-867-8700. FAX: 412-867-6702; FSC 
No.: 0A2J2; EIT1ll: 15; SIs. Mgr" Stephen Phelps; DIst. 
Mgr" Stephen Phelps 

E-L PRODUCTS CORP. Sub.of Astronics Co. 77 
Olean Ad, E. Aurora. NY 14052, Tel: 711Hs55-0600, FAX: 
716-655-0309; EmpL: 134; SIs. Mgr" Patrick McCann 

ELTECH, 181 Gibraltar Ad.. Horsham. PA 19044, Tel: 215-
441-0404, FAX: 215-441-6299; Empl: 40; SIs. Mgr" Brad 
LizoIte 

ELTEC INSTRUMENTS INC., P.O. Box 9610, Daylona 
Bch, Fl 32120, Tel: 904-253-5328. TWX: 610-632-6294, 
FAX: 904-258-3791; EmpL: 100; SIs. Mgr: Douglas S. 
Annstrcng 

EL TEK CORPORATION, 445 E. Main St. HegeraIOwn. IN 
47346, Tel: 317-489-6121, FAX: 317-489-5491; Empl: 7 

ELTROL CORPORATION, 20942 Osborne Street. Bldg. 
I, Canoga Park, CA 91304, Tel: 818-709-0131, FAX: 818-
709-0132; FSC No.: IER54; EmpL: 6; SIs. Mgr" TeITY E. 
Donoven ..............•....•...•.•...•......... a.1255 

Local Sales Offices & Reps 
CA Ven Nuys. Helber Assocs. ............ 818-906-3941 
OH Broadview HgIs.. Contrclled Prods. ... 216-638-5700 

ELVO:DIVISION OF ZUMBACH ELECTRONICS 
CORPORAnoN. 140 Kisco Avenue, ML Kisco, NY 
10549-1407, Tel: 914-241-1008, TWX: 910-250-5181, 
FAX: 914-241-7096; SIs. Mgr" Thornaa H. Stein 

EMCA-REMEX PRODUCTS, National Starch & 
Chem. Co. 160 Commerce Or, Montgomeryville, PA 
18936, Tel: 215-655-1000, TWX: 710-568-1128; Empl: 50; 
Sis. Mgr" Jell Gausepohl; DIst. Mgr" John Wegncn 

EMCO ELECTRONICS, 1172 Rle. 109, Lindenhurst. NY 
11 B03. Tel: 516-645-7080, FAX: 516-645-7082; E.: 12; 
Sis. Mgr" M. Sacher; DIst. Mgr" Jay Robinson 

EMCO HIGH VOLTAGE CO. 

FAX: 209-223-2779 
EMCO HIGH VOLTAGE CO., 11126 Ridge Road. SUtter 

Creak. CA 95865. Tel: 209-223-3626, TELEX: 
5101006006; FSC No.: 3T243; EmpI.: 36; SIs. MgT" 
Roxanne McCcy •...........••......•.•.• 001732-1738 

Loc81 Sales Offices & Reps 
PA Downington. Grasao & AssOc. .•.•.•.. 215-458-6967 
PA Pipersville; Yax & Assoc. •••.••...•... 215-788-2100 

ElM CORPORATION, 2601 Kent Avenue, p.o. Box 24OD, 
W. Lafayette, IN 471lO6, Te~ 317-497-6346, FAX: 317-497-
6348; FSC No.: 11770; EmpL: 300; SIs. MgT" Nathan B. 
BsrIow; Dist. Mgr" Nathan B. Bartow 

EMCOR PRODUCTS, Crania, Inc. 1600 Fourth Ave. 
tIN, Rochester, MN 55901, Tel: 507-269-3371, FAX: 507-
287-3405; SIs. Mgr" Den Eales ..•............. C·1043 

EMC TECHNOLOGY INC, 1971 Old Cuthbert Ad.. Cherry 
HiI~ NJ 0B034, Tel: 609-429-7BOD, FAX: 609-429-6614; 
FSC No.: 24602; EmpL: 70; SIs. Mgr" Peter Serritschew 

FAX: 301-840-8589 
EMDS, INc.. 16618 Qakmont Ave.. Galther8burg. Me 

20677, T,.: 301~710; SIs. Mgr" Petrick E. Roney 
................................................. 001245 
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EMERSO 
EMERSON COMPUTER POWER. 15041 Bake Parkway 

No. L, irvine, CA 92718, Tel: 714-380-1005, FAX: 714-380-
0456; EmpL: 50; SIs. Mgr: RJ.. CaMn; Dist.Mgr: R. Braud 

Please call1aCto1'y lor sales oIIIces and nearest rep&. 

EMHART CANADA, L TO, See Mallory Coqxlneilts 
Div. 

EMICO INC. Box 368, Dublin, PA 18917, Tel: 215-249-9330, 
FAX: 215-249-9338; FSC No.: 85825; EmpL: 100; SIs. 
Mgr: C. DavIs 

EMI GENCOM INC. See THORN EMI Gencom Inc. 

Manufacturers and Sales Offices Directory 
LDcaI DIsIIibuIotB 

co Denver, Alliance EIctms. co ......... . 
MI BIoomIIeId HIlts, Mackellar Assocs. .. . 
NJ Union, Merkian SupplY Co. •••.•..•••• 
TX Allen, PrIme DIsIrIbuIIng Co. .....••..• 
TX Richardson, 011 The Shelf Camps., Inc. 

303-433-1648 
313-335-4440 
20101187-6220 
214-231-0170 

214-23&-0608 

ENCLOSURE CORP. 2900 Wharton Ad., Bristol, PA 
19007, Tel: 215-785-2900, FAX: 215-785-2960; FSC No.: 
32360; EmpL: 75; SIs. Mgr: ~ GQIdner 

ENCODER DIV. LrrrON SYSTEMS, INC. See Litton 
Encoder Div. 

ENGINEEReD ASSEMBUes & COMPONENTS 
CORP., 380 North St.. TeIertloIo, NJ 07608, Tel: 2Ol-:!8&-
4477,800-447-58311, FAX: 201-28&-1515; EmpL: 100; SIs. 
Mgt: John DeIeodIce; Dist. Mgr: P. Teen 
.••..•••.•. ..•.........•••.. ....•..•.••..•• 1)01452-1465 

Local Sales 0ffic6II & Reps 
FL Orlando, Engrd. AssemblIes & Comp. Corp. 

• •.•••••.••..•..•...••• ,. .• • .. . .•• . • . . • 407-291-11710 
GA Atlanta, Engrd. Assembles " Comp. Corp. 

•• • . . • • • . • •• . . • • • • • •• . • • • • • . • •• • •• • •• •• 404-525-0676 
MA Boston, Engrd. Assembles & Comp. Corp. 

..•........•..•.••......... ; ..•.••.•..• 407-291-11710 
NC RaleIgh, Engrd. Assemblies & Comp. Corp. 

..........•...•...•. " . . • . . • . • . . . • . . • . . 919-790-9700 
ENCODER PRODUCTS, 1601 B 00_ Rd.-Hwy,2, 

EMI TECHNOLOGY INC. See THORN EMI Sandpoint, 10 83884, Tet 20&-283-8541, FAX: 20&-283- ENGINEERED COMPONENTS co.. P. a Box 8121, 
T8Qhnology Inc. 0541; EmpL: 100; SIs. Mgr: Jim Burcham; Dist. Mgr: Jim San luis 0IlIap0, CA 93403-8121, Tet 805-544-3800, FAX: 

Burcham 805-544-8091; FSC No.: 32440; EmpL: 193 
EMM SEMI, SUB OF EM & M, See GTE Microcircuits 

ENCORE ELECTRONICS, INC. 4400 Route 50, ENGINEERED MAGNETICS, INC. 18435 Susana Ad., 
EMPIRE MAGNETICS, 5780 B LaBsIh Ave, Rohnert Park, Saratoga Springs, NY 12866, Tel: 51 &-584-5354, FAX: Rancho IJornir9Jez, CA 90221, Tel: 213-635-9555, TWX: 

CA 94928, Tel: 707-584-2801, FAX: 707-584-3418; EmpI.: 51&-584-5983; EmpL: 20 910-325-6208, FAX: 213-631-0313; FSC No.: 06509; 
10 EmpL: 200; SIs. Mgr: S. Miller 

o I~ol 
FAX: 317-823-4835 

EMPRO MANUFACTURING COMPANY, INC., P.Q 
Box 28080, indianapolis, IN 46226, Tel: 317-823-4478; 
EmpI.: 25 ...••.••.••• •.••..••••.••.••.•. ......... 1)o124j1 

Local Sales OffIces & Reps 
CA Montrose, Signal Entprs.lna. ••........ 81H57-0B40 
GA Atlanta, BrowneD Electro Inc. . . .. . . . . . . 404-362-9009 
H. ChIce&o. Best Rep Co. . •• . • . • . • .• . . •• . 70&-832-0473 
MA BurHngIon, ELL Instr. •..•.•..•..•...•. 617-272-9450 
NJ Frankln, D. F. Tobias & Co. .•...•...•. 201-209-8625 
OH CkMiIand, Weschler EIec. Corp. ....•. 21 &-23&-2550 
OK Portland, WesICon, Ina. ..........•.... 503-293-0132 
PA PhIladelphia, Sunshine Sci. 1nsIr.1nc. .. 215-673-5600 
TX Houeton, Ev SmiIh Sis. •...•..•...•... 713-931-1l41Xt 
WA SeatiIe, Branom Instr. Co. ............. 20&-762-8050 

LDcaI CJisItibulorB 
CA Glendale, 1nBIr. Meter Specialties ••••. 
CA livermore, SId. MeIer Lab .•.....•.... 
CA S. Pasadena, Dee lnalr. & Svc., Ina. ... 
LA Harahan, IndL Instrs. Works ••.....•.•. 
MD Spar1<s, ELL Instrs. .........•.......•. 
NJ Belleville, MIscorp ....•.•...•.••..•... 
PA NonisIown, Klmberly-Jamee ••.•.••••• 
TX Beaumont, Straughn EIctms. .....•...• 
TX HoustOn, American Analog ....•..•... 
TX Houeton, Meters & Instrs. •.•••.•.•.••• 
WA Seattle, Brenom Instr. Co. .•.•..•..•.•. 
WI Milwaukee, E-M Instrs. .••••.••.•••..•• 

.. \ 

81&-243-0416 
415-449-0220 
213-942-8643 
504-733-6355 
301-771-41800 
201-751-1190 
215-66&-7286 
409-838-4563 
713-941-7265 
713-644-1631 
20&-762-8050 
414-272-7199 

EMS 
FAX: 714-838-2967 

E,M.S., Dlv. of Sandberg industries, 14251 
Chambers Ad., Tustin, CA 92680, Tel: 714-61l9-9473; 
EmpL: 125; SIs. Mgr: Duane Halverson, VP SIs.; Dist. Mgr: 
Bruce Flemming ..•. , •.••...• '. . ... . . .••• . • . .•• . .. Ce1662 

EMS DEVELOPMENT CORP. 100 See La., 
FanningdaIe, NY 11735, Tel: 51&-293-7900, FAX: 51&-
894-1093; FSC No.: 51435; EmpL: 100 

IBrr 
Emulation Teehn~logy. ine. 

FAX: 408-982-0664 
. EMULAnON TECHNOLOGY, INC., 2344 Welsh Ave., 

Bldg. F, S-Clara, CA 95Olil, Tel: 40&-982-0680, TELEX: 
961666; EmpL:18; SIs. Mgr: Joseph J. BagIIere, Jr. 
.••.•.•••..••..•.••.• , •.••.•.••••••.•..•••••••••• Ce1358 

ENDEVCO CORPORATION, Allied Signal Aerospace 
Co., 30700 Rancho Viejo Ad., San Juan CapIsIrai1o, CA 
92675, Tel: 714-493-8181, TELEX: 68-5808, TWX: 910-
59&-1415, FAX: 714-661-7231; FSC No.: 95411; EmpI.: 
400; SIs. Mgr: 0. McMahon 

ENGINEERING DESIGN & SLS. One ED.S. Way, 
DanvIlle, VA 24541, Tel: 804-792-6405, FAX: 804-792-
6415; EmpL: 75; SIs. Mgr: Mark Gignac 

ENGLER iNSTRUMENTS OPERATION, See Stemco 
ENDICOTT COIL CO. INC. 24 Charlotte St, BInghamton, Instruments, Colt IIIds. 

NY 13905, Tel: 807-797-1263, FAX: 807-797-0151; EmpL: 
110; SIs. Mgr: Thomas E Frank 

~~ 
~~ Group.lnc. 

FAX: 607-754-9255 
ENDICOTT ResEARCH GROUP, 2801 wa~St.. P.Q 

Box 289, EndicoII, NY 13780, Tel: 807-754-9187; FSC No.: 
63312; ~L: 120 ..• 801066-1087,1151; 1)01740-1741 

Local Sales OffIces & Reps 
AZ Phoenix, Rnn-Pat Co., Ina. .•.......... 
CA Saratoga, TesIco .••.•............•... 
CD littleton, MAC ............... , ....... . 
CT Bloomfield, Sands Co./Sir Assocs. ..•• 
FL MaItland, EIR, Inc. .•..•...•..•....••... 
GA AtIen1a, Wallace EIecIronics ......... . 
IL Elk Grove Village, Carlson Eictm. Sis. 

602-954-0301 
40&-253-1900 
303-794-4664 
203-243-9343 
407-660-9600 
800-334-3518 

. . . • . .. . . . . . . . . . • . . • . . . • . .• . .. . .. . . . . . . 70&-95&-8240 
IA Cedar Rapids, Carlson EIctm SIs...... 319-37&-1450 
MA Westford, SiR Assocs. •..•..•..••..••. 617-692-2500 
MI West BlOomfield, Granneman & MIze 

• . . . . . . . . • . . . . . • . . . • . . . . • . • . . . . . . . . . . . . 317-849-2000 
MN Minneapolis, OEM Prods. .......•.•..• 612-831-7373 
NC KemersvIIle, Wallace EIecIronIcs...... 919-996-2742 
OH Dayton, ElcIm Sis. & Technlg. ........ 513-433-2800 
PA Kin(j 01 Prussia, Freedman-Mafta Assocs. 

.•..•.•.....••...•..•.....••........•.. 215-337-9211 
lIT Salt L8ke City, MAC •.•...•.•......... 303-794-4664 
WA Bellevue, TesIco ...•.. .. ...... ..•. .. .. 20&-454-7422 
WI Milwaukee, Carlson ElcIm SIs. ...•.•.. 414-47&-2790 
Can Toronto, On!., Norgay Entprs., Ltd...... 41&-259-9663 

ENEGREN ELECTRONICS, INC. 15605-0 s. Keeler 
Terr. OIalhe,KS 66082, Tel: 913-762-4720, FAX: 913-782-
4752; EmpL: 7; ~. Mgr: Floyd Enegren ....... A.2210 

ENERCO, INC. 9615 W. ~I Way s.. Seattle, WA 
96108, Tel: 20&-782-1422; EmpL: 5; SIs. Mgr: Lee Rabie 

FAX: 301-699-8107 
ENERGY, L TO. 4714 Upshur Street, Bladensburg, MD 

20710, Tat 301~1144; EmpL: 10 ....••..•••. 1)02114 

Local Sales OffIces & Reps 
MD Bladensburg, e-gy, Ltd. .•...••.. .•.. 301~1144 

Local DIsIIibuIotB 
Me Bladensburg, Energy, Ltd. •...•••••••.. 301~1144 

ENERGY SYSTEMS, 12004 lIE 95th St.. No. 840, 
VII1COUVeI', WA 96682, Tel: 20&-89&-6310, FAX: 206-896-
8457; EmpL: 25 ........................... ; •.. , 1)01247 

EN~ DiV. OF ASTEC AMERICA, INC. 100 Higi1JoWer 
Road, Rocheeter, NY 14823, Tet 71 &-427-11300, FAX: 71 &-
427-7839;ErnpL: 390 

ENM COMPANY, 5617 Norihwest HIghway, ChIcago, IL 
80646, Tel: 312-175-8400, TELEX: 25-4068, FAX: 312-
775-5968; EmpI.: 1000; SIs. Mgr: Lee Bryant 

ENNOVAnON OF WISCONSIN; INC. 806 Elm St-P.Q 
Box 258, Watertown, WI 53094, Tel: 414-261-2996, FAX: 
414-261-3432; EmpL: 5; SIs. Mgt: Enno KnIeI; Dist. Mgr: 
Enno Knief 

ENPROTECH ~p. 445 West MIchIgan Ave., 
Kalamazoo, Ml49007, Tel: 61&-361-11665, FAX: 61&-361-
9610; ErnpL: 125 

ENSIGN CORP. 7960 S. Mecison Street, Burr RIdge, L 
80521, Tel: 70&-325-9343, FAX: 70&-789-3206; EmpL: 
150; SIs. Mgr: 0. Brent Ensign 

ENTECH CORPORAllQN, 17A Herman Drive, Simsbury, 
CT 06070, Tel: 203-65&-2740, 203-651-9557, FAX: 203-
65&-2740 

ENTECH SYSTEMS, INC.. 178 Herman Dr. SImsbury, CT 
06070, Tel: 203-651-9557, FAX: 203-65&-2740; SIs. Mgr" 
Ao.Jorczak 

ENTERPRISE SYSTEMS CORP. PO Box 898, Dover, 
. NH 03620, Tel: 803-742-7363, FAX: 803-74H284; FSC 
No.: 79543; EmpL: 5; SIs. Mgr: George Perrine 

ENTRA CORPORATION, 8651 CasIIe Park Drive, 
Indianapolis, IN 48256, Tet 317-649-8270, FAX: 317-849-
7041; EmpL: 75; SIs. Mgr: F. Paul McDonald 

Entran 
FAX: 201-227-6865 

ENTRAN DEVICES. 10 Washinglon Ave., FairIteId, NJ 
07004, Tel: 201-227-1002, I10O-635-065O, TELEX: 130-
361; SIs. Mgr: Robert L MomIH •••••.••• 801 __ 1101 

Local Sales OffIces & Reps 
AZ Phoenix, J. Smith & Assocs. •.••.••.•• 802-267-0&61 
CA Long Beach, Seber Entprs. ....••..•... 213-595-5646 
CA MIn. View, Seber Entprs. ....•.••..•.•. 415-96&-0427 
CA San DIego, Seber EnIprs. .....•...•.•. 619-271-1523 
CO Colorado Spinee, J. Smith & Aaaoc. .• 719-597-5343 
CT WalHngIonI, Pond Tech. SIs. •.••..•..• 203-264-1500, 
R. IndIar! Rocks Bch., PAR Assocs. ..•.•• 813-596-8841 
GA Atlanta, PAR Assocs. •.•.•..••.••.•.•• 404-391-11117 
IL Woodstock, Mlna. •••.•.•••..•.••••• 81.5-365-2212 
ME NoIIh Windham, Pond Tech. Sis. ..• ; . • 207-892-9829 
MA Waltham, Pond Tech. SIs............ .. 617-890-5535, 
MI St ClaIr Shores, SInIss AnalysIs Svcs. 

••..•• , .••...• , ..•..•.• , ..•..••.... ;. . . 313-77&-9734 

674 North AmerIcan offices only. For worldwide reps & distributors, see Vol. w. EEM 1991 



Manufacturers and Sales Offices Directory EPSON 
MN Eden PraIrie, TMI Inc. ................. 612-934-8665 
NJ Budd Lake, Measuramants,1nc. ••••••• 201-no-1281 
NM Albuquerque, J. Smith & Assocs. • • • • •• 505-345-6501, 
NY Clarence, Trott Elclms./EI.L ...••••..• 716-634-8500 
NY PI\tsIord, Troll Elclms./EI.L • • . . • . . . • . • 71 &-586-8251 
NO CharIoIIe, PAR Assocs. •.••.•..•.••••• 704-535-9858 
OH Bellbrook, Stress Analysis Svcs. ...... 513-841W1215 
OH Cincinnati, Stress Analysis Svs. •...... 513-521-3967 
OH Malmee, Stress Analysis Svs. ........ 41H93-<1591 
OH MedIna, Stress Analysis SVe. ....•.... 21&-725-n33 
PA Exton, Maaanments, Inc. ..........•. 215-524-0310 
PA Murrysville, Stress Analysis ••........• 412-733-1766 
TX Dallas, Pace Tech. Sis. •.•.•..••.••••• 214-368-0135 
VA Fredericksburg, Measurements, Inc. ... 703-373-5520 
WA Renton, Wsstech ..•••.•••.•.....••••. 20&-271-5490 
WI Oregon, TMlInc. •. . • . • . . • • •• . • • . . • . . • . 608-835-5527 
Can 0ntatI0, Intertechnology .•••.••..••••. 41&-445-5500 

ENTRELEC OIV IGEC ALSTHOM INTERNATIONAL., 
INC. 1950 Hurd Drive, Irving, TX 75038, Tel: 214-550-
9025, FAX: 214-5s0-9215; EmpL: 50; SIs. Mgt: F. D. 
Laynaer1 

ENVIRONMENTAL CONTAINER SYS., INC. See 
ECS Composites 

ENVIRONMENTAL STRESS SYSTEMS, INC., 
16310 N. Morris Ad., Sonora, CA 95370, Tel: 209-92&-
4900, FAX: 209-92&-1117; SIs. Mgt: Gino DiBar1oIomeo; 
Di8t. Mgt: Gino DiI!ertoIomeo ................. 1)01. 

Local SsJes Offices & Reps 
,.;z Chandler, Blackhart Assocs. •..•.....• 602-693-3488 
CA San Jose, Microweve Mees. .......... 415-84&-0377 
Fl Ft Lauderdale, Sun Elctm. Sys. ...•..• 305-587-5577 
NY Stony Brook, LI., Gama Metro .•...... 51&-751-2072 
PA NoIIhWales.SclentificDvcs. ....... ,. 215-699-n07 
TX Dallas, Textec •..••........••.•.•...•• 214-233-1928 
EXP Sante Cruz, CA, Step EIctms. .•....... 40&-423-8722 

ENVIRONMENTAL TELESIS & CONTROLS, P.O. Box 
180206, Austin, TX 78718, Tel: 512-835-0330, TWX: 910-
350-5538, FAX: 512-632-1775; EmpI.: 12; SIs. Mgt: 
Sharon Grimm 

ENVIROPlAN, 3 Becker Fann Rd., Roseland, NJ 07068, 
Tel: 201-1194-2300, FAX: 201-994-5100; Empl.: 50; SIs. 
Mgt: Robert MullOwney 

EOG, INC. OM)(, INC. 10947 Golden West Drive, Hunt 
Valley, MD 21030, Tel: 301-785-3000, FAX: 301-771-5814; 
FSC No.: 17521; EmpL: 130; SIs. Mgt: ArthurC. Rutledge, 
Jr.; Dis/. Mgr: Arthur C. Rutledge, Jr. 

EPC IDENTIFICATION SYS., 505 Marlin Ave., Rohnert 
Perk, CA 94928, Tel: 707-585-661', TWX: 91()-3382-3", 
FAX: 707-585-8688; FSO No.: 67041; EmpL: 16; SIs. Mgr: 
William Bolster; D/st. Mgt: William Bolster 

EPCO PRODUCTS INC. P.O. Box N. Cottage St, WAllkill, 
NY 12589, Tel: 914-885-2033, FAX: 914-895-2279; EmpL: 
45; SIs. Mgt: Mark Giegel 

E.P.D.lGENERAL POWER CORP., 1045 So. East 
Street. Anaheirn. CA 92805-8508, Tel: 714-52().0661, 1-
600-343-1813, TB.EX: 678870 ATTN:EPD, FAX: 714-491-
8644; Empl.: 150; SIs. Mgt: DOn Royer,SIs. Oir.; Di8t.Mgt: 
Comie Kouri ................................... 001089 

Local DistrIbutors 
CA Senle Ana, Micro 0 . . . . . . . . . . . . . . . . . . . BOQ-642-7631 
IL Des Moines. United Stationers ........ 600-323-1763 
MN Edna, Radix. . . . . . . . . . . . . . . . . . . . . . . . . . 600-32&-3004 
NY Buffalo, Ingram Software. . . . . . . . . . . . . . BOo-B2&-7250 
NY Melville, Arrow Eictrns. •......•.••..•.. 51&-391-1647 
NY Plainview, Global Computers......... 51&-752-2299 
TX Dallas, Hall-Mark Elctms. ••.•......••• 214-343-5000 
TX Ft Worth, Allied EIctms. ..•. . .. .•. . •• .. 817-33&-5401 

EPD ELECTRONICS, INC., 16921 S. WestemAve.-BIdg. 
300, Gardena, CA 90247, Tel: 213-515-4996, TB.EX: 691-
738, FAX: 213-515-5011; Empl.: 6 ••.•..•..•••.. D·1742 

Local Sales Offices & Reps 
IA Burlingtol\ JS Ridge Entprs., Inc. •....• 319-754-8745 
NJ BrIcktown, Bryan EJctm. SIs. Co. .••.•• 201-B4O-B4B7 
OR Portland, Dale G. Weber Co. •.•.••...• 503-234-0666 
TN White House, Apple Sis. & Mktg. .••••• 61 &-672-4498 

EPE TECHNOLOGIES, INC., Subsidiary of Merlin 
Gerin, 1660 Scenic Avenue, Costa Mesa, CA 92626, Tel: 
714-557-1838, FAX: 714-957-1103; EmpL: 350; SIs. Mgt: 
Joe T. Amos, Jr.; Di8t. Mgt: Todd Hunter 

EPH ENGINEERING ASsocIATES, INC. 31 E 400 s.. 
Orem, UT 64058, Tel: 801-22&-1363, FAX: 801-22&-1437 

EPIC, INC. 150 Nassau St, New York, NY 10038, Tel: 212- IN 
349-2470, FAX: 212-406-2508; EmpL: 8; SIs. Mgt: Marge 

IndienapoIia, 0.0. ~ Sis. •••.•..••. 317-921-5000, 
FAX:317-921-5005 

KS Shawnee Mission, MicroIronlcs, Inc. ..•. 913-282-1444, 
FAX:913-282-1445 

MD EIIcoI\ City. Technlg. SIs. Assocs. •••••• 301-461-7802, 
FAX:301-461-7BB8 

MA Needham Heights, Rosen Assocs. Inc. 
......•..•.•.•••••.• 617-449-4700,FAX:617-449-5245 

MA Needham Heights, Rosen Assocs., Inc. 
•••••••••••••••••••. 714-957-3367,FAX:714-54&-2B54 

MN Eden Prairie, EIecIromark •••••••••••••• 612-644-5850, 
FAX:612-644-5B55 

N.I Perlin, JMR Sis; Inc. ••.•••••.••••••.•.• 201-525-8000, 
FAX:201-525-BB05 

NY PI\tsIord, EIcom Sis., Inc. .•••..•.•.•.•.• 71&-385-1400, 

Couteeu 

EPIC RESINS, General Fiberglass Supply, Inc., 1415 
Ellis St, Waukesha. WI 53188, Tel:. 414-521-2255, FAX: 
414-521-1320; EmpL: 20; SIs. Mgt: Daniel Veenhuis 

EPM CORPORATION, B666 Kelso Dr, BaltImore, MD 
21221, Tel: 301-666-7800, TELEX: 87589, FAX: 301-666-
4662; EmpL: 75 

EPOXY TECHNOLOGY, INC, 14 Fortune Dr. Billerica, 
MA 01821, Tel: 50&-667-3805, 600-227-2201, TE\.EX: 94-
7140, FAX: 508-663-9782; FSC No.: 33246; EmpL: 24 . FAX:71 &-246-8531 

EPSCO INCORPORATED, 1115 Hilltop Dr. UnR A2, NY 
Itasca, IL 60143-1120, Tel: 70&-250-0410, FAX: 70&-250- NY 
0521; FSC No.: 53003; EmpL: 8; SIs. Mgt: Wandie 

Skanealeles, EIcom SIs., Inc. •••••••.••• 315-685-8987, 
FAX:315-8B5-B273 

Wading River, NiktronIcs .•............. 516-829-4671, 
FAX:518-929-1683 

Raleigh, WLA Assocs. •...•....•.•.•.•• 919-231-9939, Amerena •.•••.•..•..•••...•••.••.....•..•..••.• 001743 NO 

LDcal DistrIbutors 
,.;z Phoenix, F"/Sher Sci .................•.. 
AR Lillie Rock, Carlton-Bates Co. ......•.• 
CA San Francisco, Delray Dislr. • ..••..••• 
CO Denver, Sergent-Welch .....•......•.. 
Fl Mirtmer, Aero Quality SIs. ...•.....••.. 
IL Csrpentersville, Frank Fryer Co. ...•... 
IL Elmhurs1, McMester-Carr Supp. ...... . 
IN East Chicago, Aao EIctms. Corp. .... . 
KY louisville, Peerless EJctm. Equip. •.•.. 
LA Lafayette, Ralph's Inc. .....•..•....... 
MD Rockville, C8p1ta1 Radio Whlsrs. .••..• 
MA Woburn. Rainin Inslr. • .....••••.....•. 
MI Farmington Hills, Motion Control Corp. 

MN 
NJ 
NM 
NY 
OH 
PA 
AI 
SO 
TX 
TX 
WA 
WI 

Eden Prairie, Allied EIctms. •..•.•..•.. 
Bridgeport, VWR Sclentific .•.•...•.... 
Albuquerque, Walker EIec. Supp .•...•. 
Syracuse, Stewart Smith •••.•.•.••.... 
Warren, Rem Elctms. Supp. .........•. 
Pittsburgh. Allied Eictrns. ••..•.....•.• 
ProvIdence, A & J DIstrs., Inc. •.....•.• 
Cherieston, Wholesale Inds. EIec. ..... 
Ft Worth, Allied EIcIms. ..••..•.....•.• 
Houston, Angie Elctms. •.•••.•..••...• 
Kent, Fisher Scientific ••..•..•.•....•.. 
Milwaukee, Industrial EIctms. Supp. •.. 

602-995-1558 
501-562-9100 
415-961-6318 
303-399-8220 
305-432-2266 
708-426-6731 
312-634-9600 
219-397-8681 
502-837-7674 
31&-233-0105 
301-661-2270 
617-935-3050 

313-47&-1640 
612-829-7554 
609-467-2600 
505-883-2992 
315-437-7636 
21 &-373-1300 
412-367-4124 
401-421-0991 
803-722-2634 
817-336-5401 
713-659-6686 
20&-872-0330 
414-27&-1212 

. FAX:919-231-9949 
OH SheIIieId, JD. BetJb ........•.•...••.... 216-934-4454. 

FAX:216-934-4454 
OR TIgIIrd, Ma1rex Sis. •...•..•••••••••••••• 503-245-BOBO. 

FAX:503-246-1648 
PA Trevose. Omega Sis. ••.•.•••..•.••..•. 215-244-4000, 

FAX:215-244-4104 
TX Austil\ Component Technlg. Sis. .•...•• 512-25().245O, 

FAX:512-28&-7328 
TX Dallas, Component Technlg. SIs. .....•. 214-7B3-BB31, 

FAX:214-7B3-4B0l 
TX Houston. Component Technlg. Sis. •••• 713-961-1262, 

FAX:713-462-9906 
UT SeR Lake City, Western Region Mk1g. 

.•..••••••.••••••••. 801-28&-9768,FAX:B01-28&-9796 
WA Bellevue, Ma1rex Sis. ••..••...•••.•.••• 206-643-0363, 

FAX:206-74&-3672 
WI Milwaukee, LTDT8chnIgs. ...•.••..•.•• 414-n4-1 000, 

FAX:414-n4-0593 

Local DIstributot8 
AL BelIIncIs., Inc. •••••• 205-637-1074,FAX:205-B30-5596 
,.;z Tempe, BeIIInds.. Inc. .•.•••.•.•••.•..•• 602-86&-7800, 

FAX:602-B67-6584 
CA Agoura Hills, Belllnds., Inc. •.•.•••••••• 81&-70&-2608, 

FAX:81 &-991-7895 
CA Cypress, BeIIInds., Inc. •..••••..••••••. 714-895-7801, 

FAX:714-891-4570 
Irvine, EC Irvine ..• 714-637-996O,FAX:714-637-83OB 
Los Angeles, Belllnds., Inc. •.•.•.•••••• 213-826-6778, 

FAX:213-447-32B5 

EPSILON-lAMBDA ELCTRNS. CORP. 427 Stevens St, ~ 
Geneva, L 60134, Tel: 70&-232-961" TE\.EX: 709-232-
9613; EmpI.: 20; Sis. Mgt: R Knox 

EPSON AMERICA, INC.lOEM DIV. 2Ono Madrona CA 
Ave., Torrance, CA 90503, Tel: 213-534-4500, FAX: 213-

CA Orange, Orange EIecIro Mechanical ••• 714-937-D714, 
FAX:714-937-D916 

RockUI\ Belllnds., Inc. •.••••..•.•..•... 916-652-0414, 

534-04449; EmpL: 900; SIs. Mgt: John R Confrey 

EPSON 
FAX: 213-782-5320 

EPSON AMERICA INC., Component Sales Dept., 
2Ono MlDona Ave., Torrance. CA 90503, Tel: 213-767-
6300; SIs. Mgr: Hideo Akiyama; Di8t. Mgr: Craig Dyer 
.. .......... ...................... . ..... ... A·135B-1363 

LDcal Sales Offices & Reps 
AL MadisOn, Concord Comp Reps ........ 205-n2-8B63, 

FAX:205-n2-B262 
,.;z Scottsdale, Fred Board Assocs. ........ 602-994-9388, 

FAX:602-994-94n 
,.;z Tucson. Fred Board Assocs. ..•....•••. 602-299-1508, 

FAX:602-797-1683 
CA CUpertino, Costar, Inc. ................. 40&-44&-9339, 

FAX:40B-446-46B5 
CA Encinitas, Bager EIcIms. Ine. ........... 619-944-4108, 

FAX:619-632-6610 
CA Woodland Hills, Bager Elctrns.lnc. •..... 81&-712-001', 

FAX:61&-712-o160 
CO Broomfield, Western Region Mktg. .••.. 303-469-6OB8, 

FAX:303-469-B565 
CO Colorado Springs, Western Region Mktg. 

. . • . . . . . . . . . . . . . . . .. 711Hi4B-B2B2,FAX:719-54&-0482 
FL . CesseIberry, Dyn&-A-Mark ..•...••..••• 407-631-2622, 

FAX:40NI34-4524 
FL Clearwater, Dyne-A-Mark .......•.•.•.. 813-441-4702, 

FAX:813-447-4120 
FL Ft LauderdeIe, Dyne-A-Mark .•...•.•... 305-nl-6501. 

FAX:305-772-0114 
GA Norcross, Concord Comp. Rape .....•. 404-41&-9597, 

FAX:404-441-o790 
IL Itasca, L m Technlgs. .•.....•..•..••..• 70&-773-2900, 

FAX:70&-n3-035B 

. FAX:916-652-0403 
CA Sacramento. Integrated EIcIms. (IEC) 

. . • . • . • • • • . • • • . • • • •• 916-363-603O,FAX:91 &-362-8928 
CA San Diego, BelIInds., Inc. ..•.••..•.••.• 619-28&-1277, 

FAX:619-26B-3733 
CA San Jose, IEC San Jose ............... 408-435-1000, 

FAX:40&0435-6709 
CA Sante Fe Springs, Cable & Comps./CCD 

.••••...••.....••..• 213-921-3611,FAX:213-921-9365 
CA Sante Fe Springs. Corporate Warehouse 

••..•••.••••••••••.• 213-921-3611,FAX:213-921-9385 
CA Sante Fe Springs, Just-ln-l1me •..•••.• 213-921-3611, 

FAX:213-404-0732 
CA SLI1nyYale, Belllnds.. Inc. .....•.....•.. 40&-734-8570, 

FAX:4O&-734-BB75 
CO Denver, Integrated EIctms. OEC) •.•..•• 303-292-5537. 

FAX:303-292-0114 
CO Whea1ridge, Belllnds., Inc. .•...•....••• 303-424-1985, 

FAX:303-424-0932 
CT CronIn EIctms., Inc. ••••...•••••.•.•••• 203-285-3134 
CT WalHngford. Belllnds., Inc. .••..••••.•.• 203-2B9-BB01. 

FAX:203-269-6527 
CT Wallingford. ~w Co. Inc. •.••• 203-265-3333, 

FAX:203-285-3563 
FL I\Itamonte Springs, BeH Inds., Inc. ••••.• 407-339-0078, 

FAX:407-339-0139 
FL Ft Lauderdale, Belllnds., Inc. •••.•••.. 305-421-1997 
FL Melbourne, G-Shaw Co. Inc. .•••• 407-951-3636, 

FAX:407-951-3637 
Fl Tempe, Belllnds., Inc.................. 813-541-4434 
GA Norcross, BeH Inds., Inc. ....••...•••... 404-662-D923, 

FAX:404-449-6901 
IL Bensenville, Voy8Q8r EIcIms. •.•.•••.•. 70B-B60-13OO, 

FAX:70&-B60-1573 
IL EI< Grove Village, Belllnds., Inc. ••••••• 7O&-64().1910, 

FAX:70B-640-0474 
IL Hollman Estates, IEC IL (Hollman EsteIeS) 

• • • • . . • • • . • • • • • • • • •. 70&-643-204O,FAX:70&-643-2320 
IL Urbana, BeIIInds., Inc. .•••••.•••.•••..• 217-328-1077, 

FAX:217-328-1146 
IN Ft Wayne, BelIInds., Inc. ••••.•••...•••. 219-423-3422, 

FAX:219-424-2433 
IN Indianapolis, Belllncls., Inc. ••••••..••.•. 317-875-8200, 

FAX:317-875-B219 
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EPSON 
IN Indianapolis; Custom Svc. Eleot •...•.. 317-879-9119, 

FAX:317-879-9136 
IN Indianapolis; Just-lo-TIme •.........•. ;.317-299-5487, 

FAX:317-293-8256 
IN Indianapolis; Mar Elctrns. ............•. 317-633-6699, 

FAX:317-633-6687 
IA BelllneIs., Inc. ...... 319-395-0730,FAX:319-875'8219 
KS Olathe, ECS Inc. ... 913-782-7787,FAX:913-782-6991 
MD Jessup, Belllnds., Inc. .......•......... 301-953-2566, 

, FAX:301-953-0039 
MA Andover, Belllnds., Inc. ......•......... 509-474-6680, 

FAX:509-474-8902 
MA Needhern, Cronin Elctms., Inc. ......... 617-449-5000, 

FAX:617-444-8395 
MI Wixon, Belllnds., Inc .........••.•..••.. 313-347-6633, 

FAX:313-347-3356 
MN BeIlInds.,lnc ....... 612-941-1493,FAX:612-936-7410 
MN Fridley, Voyager EIctms. Corp. •..•...•. ' 612-571-7766, 

FAX:612-571-9519 
MO Belllnds., Inc. .•.... 314-647-2355,FAX:317-1175-8219 
NH Golfstown, Key Comps. .•..•..•........ 603-626-1717, 

FAX:603-626-172O 
NJ East Brunswick, Belllnds.,lnc. ......... 201-613-0200, 

FAX:201-613-9669 
NJ Hopelawn, Cove Elctms. .......... , .... 201-324-7630, 

FAX:201-442-6789 
NM Albuquerque, Belllnds., Inc. ........•... 505-292-2700, 

FAX:505-2'15-2819 
NY Bohemia, Key Comps. •.... : ......•...• 516-567-7500, 

FAX:516-576-292O 
NY Stony Brook, Cove Eictrl.s. .•.......... 516-689-7733, 

FAX:516-669-7362 
NC Belllnds., Inc. ...... 919-821-4041,FAX:919-S21-4953 
NC Raleigh, Greene-Shaw Co. Inc. ......... 919-954-7136, 

FAX:919-954-7139 
OH' Dayton, Belllnds., Inc. (Industrial) ...... 513-435-8660, 

FAX:513-435-6765 
OH Dayton, Belllnds., Inc. (Military) ......•• 513-434-8231, 

FAX:513-434-8103 
OR Beeverton, IEC Beeverton (OR) ........ 503-641-1690, 

FAX:503-646-3737 
OR Lake Oswego, Bell IneIs., Inc. .•......... 503-635-6500, 

FAX:503-635-4095 
PA Trevose, Belllnds., Inc. •..•..•......... 215-953-2899, 

FAX:215-364-4928 
SC Beilinels., Inc. ...... 800-322-7908,FAX:407-339-0139 
TN Belllnds., Inc. ...... 615-367-44oo,FAX:407-339-0139 
TX Austin, Norvell Austin ..............•..• 512-637-5555, 

FAX:512-637-3729 
TX Austin, Omnl Pro Elctrns. •............. 512-794-9200, 

FAX:512-336-9578 
TX Dallas; Norvell Elctms., Inc. ............ 214-233-0020, 

FAX:214-490-7245 
TX Dallas; Omnl Pro Eictrns. .............. 214-233-0500, 

FAX:217-385-7508 
TX Houston, Norvell Houston ............. 713-462-1666, 

FAX:713-462-3210 
TX RichardSon, Belllnds., Inc. . ............ 214-690-0466, 

FAX:214-690-0822 
UT Midvale, Belllnds., Inc. .......••...•...• 601-255-9611, 

FAX:601-255-2477 
UT Wast Valley City, IEC Utah (Salt Lake) 

.................... 601-977-9750,FAX:601-975-1207 
WA Belllnds., Inc ....... 206-867-5410,FAX:206-867-5159 
WA Bellevue [INA), IEC Bellevue (MA) , ..... 206-455-2727, 

FAX:206-453-2963 
WI Waukesha, Belllnds.lnc. ..........•... 414-547-1!879, 

FAX:414-547-6547 

EQUIPMENT REMARKETING COMPANY, Boston 
Financial & Equity Corporation, 20 Overland Street, 
Boston,MA 02215, Tel: 617-267-8600, FAX: 617-267-
2370 

EQUIPTO, 225 S. Highland Ave., Aurora, IL 60506, Tel: 706-
859-1000, 600-323-0601, TWX: 910-232-0845, FAX: 706-
859-3255; EmpL: 300; SIs. Mgr: Tom Nilles; Dist. Mgr: 
Jerry Reidy 

EaUIPTO ELECTRONICS CORP., 351 Woodlawn 
Ave., Aurora, IL 60506, Tel: 706-897-4691, FAX: 706-897-
5314; FSC No.: 14OO2;Mulllpla; EmpL: 100; Sis. Mgr: Kent 
Jernig ............................. .' •. : .. : C.1044-1048 

ERA POLY-PLANAR DIV. See Poly-Planar, Inc. 

ERASER CO. Box 4961, Syracuse, NY 13221, Tel: 315-
454-3237, 'TE\.EX: 93-7442, FAX: 315-454-3090; EmpL: 
45; Sis. Mgr: linda S. Cahill ' 

ERC, See Electronic Research Co. 

ERCONA, 979 North Ocean Ave., Patchogue, NY 11772, Tel: 
516-756-0700, FAX: 516-756-0422; EmpL: 10; SIs. Mgr: 
G. Moore; " Dist: Mgr: L Mills 

Manufacturers and Sales Offices Directory 
ERCONINCORPORATED, 26 Emerson Road, Waltham, 

MA 02154, Tel: 617-899-1497, FAX: 617:a99-2650; SIs. 
Mgr: Dennis Ehrreich 

ERGOTRON, INC. 3450 Yankee Dr. Eagan, MN 55122, 
Tel: 612-452-6135, TELEX: 4310015, FAX: 612-452-8346; 
Empl.: 32; SIs. Mgr: Harry C. Sweere 

ERICSSON 

FAX: 214-680-1059 
ERICSSON COMPONENTS. INC., 403 Internaticnal 

Parkway, RichardSon, TX 75081, Tel: 214-480-8300, 
TELEX: 735389 ERlCS RCHN ...•...•.••. D·1744-1748 

Local Sales Offices & Reps 
AL Huntsville, The Novus Grp.,1nc. •..•••• 205-534-0044 
KZ. PhOenix, CPS Assocs.,Inc............. 602-246-1097 
CA Cuperllno, PEl Assocs. Inc. ........... 406-253-1960 
CA Garden Grove, Eisco Elclrns. ..•..•... 714-891-4821 
CA Grass Valley, UnHronics; Inc. •.•••.•... 916-266-1737 
CA San Diego, Eisco Elctms. ............. 619-292-1771 
CO Denver, NOW Oves. .................. 303-758-4884 
CT Greenwich, Ericsson Comps.lnc. .•... 203-625-7300 
CT Woodbury, Power Factor & Assocs. • . . 203-264-91112 
FL Boynton Bch. Burke Assoc., II'Ic. ..• " • • 407-364-8203 
FL Largo, Burke Assoc. Inc. ..... ,........ 813-536-4335 
FL Oldsmar, Burke Assoc. inc. ........... 813-786-6105 
FL Winter Springs, Burke Assoc. inc. ..... 407-699-1888 
GA Norcross, The Novus Grp., Inc. • • . • . • .. 404-263-0320 
IL Elk Grove Village, Carlson EIctrns. SIs. 

...................................... , 706-956-8240 
IA Cedar Rapids, Carlson Else. SIs. Assoc. 

..........•.........•..•......•........ 319-376-1450 
MA Whitinsville, Power Factor & Assoc..... 506-234-6415 
MN Richfield, Clay Rep. Co ............... , 612-861-2191 
NJ Marlton, Naudain Assocs., Inc. .•..•.•. 609-993-5300 
NJ Partin, JMR Sis., Inc. ............... .' .. , 201-525-6000 
NY Fayetteville, H.C. Johnson .,.......... 315-637-1143 
NY Rochester, H.C. Johnson ............. 716-586-0777 
NY Wading River, Nlk1ronlcs .............. 516-929-4671 
NC cary, The Novus Grp., Inc. ............ 919-460-7771 
OH Cleveland, RK Comp. Sis., Inc ......... 216-642-9312 
PA Glenshaw, H. C. JOhnson ............. 412-487-1246 
TX Dallas; Dynamark . .. .. . .. .. . .. .. .. .... 214-437-3333 
VA Hamden, Stinson Assocs. ... .. . .. . .. .. 703-620-1331 
WA Chaitaroy, EMG-EIac. Mk1g. Grp. ....•. 509-236-6476 
WA Redmond, EMG-Else. Mk1g. Grp. ..•.•. 206-682-0962 
WA Vancouver, EMG Else. Mktg. Grp. ..... 206-254-4572 
WI Milwaukee, Car1son Elclrns., SIs. ...... 414-476-2790 
Can Markham, 0nL Deslcin' SIs ............. 416-475-1412 

ERICSON MANUFACTURING CO., 4215 Hernann 
Pkwy. Willoughby, OH 44094, Tel: 216-951-8000, TELEX: 
96-5390, FAX: 216-951-1867; EmpL: 110; Sis. Mgr: Keith 
E. Wigman 

ERIE TECHN. PRODS. See Murata Erie No. Amer. 
Inc. 

IA Cedar Aapids, Carfson, ElcIrn. SIs. Co. ' 

KS, Lenexa, Midwest Tech. Sis. ., ........ . 
MA Taunton, Sutton Assoclates .•..•...... 
MI Livonia, Electro-Mktg. Grp., 1!1C- • : •••••• 
MI Muskegon, Elactro-Mktg. Grp. Inc. ••..• 
MN Mi~HS; R-J, Inc. ............... .. 
MO Earth City, Midwest Tech. Sis. ..•.....• 
NC Winston--Salem, Moo:ota Corp. ....... . 
OH Dayton, EIecIro-Mktg. Grp. Inc. .•...••• 
OH No. Royalton, Elactro-Mktg. Grp. inc. .. 
OR Beeverton, Ravencraft .............. .. 
PA Ft Washington, Simon Mktg. Conslts. 

319-376-1450 
913-886-5100 
508-36f-2102 
313-421-7590 
616-798,1912 
612-866-3661 
314-296-8787 
919-722-9445 
513-890-8322 
216-562-0075 
503-646-9261 

....................................... 215-826-3394 
TX Plano, Zeus Engrg. ................... 214-423-2027 
VA Reston, Tytronics Tech. Sis. .......... 703-620-4600 
WI Milwaukee, Carlson ElcIrn. Sis. Co. .... , 414-476-2790 
EXP NJ, Palisades Pk, ESC ElcIms. Corp. 

••...••..•••..•..••.••..••.••••.••..••. 201-947-0400 
Can Toronto, 0nL CEA Assocs. ........... 416-231-9717 

ESE, 142 Sierra St, EI Segundo, CA 90245, Tel: 2130322-
2136; FSC No.: 58525; EmpL: 25; SIs. Mgr: R. Mayers; 
Dist. Mgr: R. Mayers .... ;...................... 001135 

Local DiBtributorB 
AL Birmingham, Midwest 0 ............. .. 
KZ. Phoenix, Midwest ................... .. 
CA Burbank, Midwest ................... . 
CA Hollywood, Shoreline ...... ;. \. ..... .. 
DC Washington, Bradley Broadcast ..•..•• 
DC Washington, Midwest ................ . 
FL Miami, Midwest ..................... .. 
FL Ocala, Broadcast Gen Store ......... . 
GA Allan1&, Midwest .................... .. 
HI Honolulu, Midwest ................... . 
IL Chicago, Midwest ................... .. 
IN Richmond, Allied .................... . 
IA Davenport, Video Midwest ........... . 
KY Edgewood, Midwest ................. . 
LA New Orleans; MZB/Gray ............ . 
MD BeIIlmore,Midwast .................. . 
MI DeIroit, Midwest ..................... . 
MN MinneapoliS; Video Midwest ..••...•.• 
MO SL Louis, Midwest .................. .. 
NJ Cherry Hil~ Landy ................... .. 
NM Los Lunas; Dyma .................... . 
NY NYC, Midwest ...................... .. 
NY So, Glens Fells; N.E. Broadcast Labs 

NC Char1otta, Midwest ................... . 
PA Philadelphia, PIerce Phelps ..•..•..•.• 
PA Pittsburgh, Midwest ................. .. 
TN Nashvilla, Midwest ..••..•.•.•.•.•..•.. 
TX Dallas, Midwest ..................... .. 
TX Houston, MZB/Gray ............. , .. .. 
VA Richmond, Midwest ..•••...•.••.•..•.. 
WA Tacoma, Broadcast Supp. Wast .•...•. 
WI Milwaukee, Roscor ................. .. 
Can Toronto, Allied Broadcast ........... .. 

205-942-6565 
602-220-9440 
816-954-0150 
213-461-9800 
301-946-0650 
301-577-4903 
305-592-5355 
904-622-9056 
404-449-0900 
606-521-4644 
312-981-1107 
317-962-8596 
319-322-1525 
606-331-11990 
504-733-7265 
301-464-0131 
313-350-3038 
612-631-2248 
314-569-2240 
609-424-4660 
505-865-8700 
212-473-6262 

516-793-2,181 
704-399-6336 
215-879-7236 
412-364-6780 
615-255-2601 
214-929-6400 
713-782-8611 
804-426-8434 
800-426-8434 
414-527-4200 
416-731-3697 

ESICO/TRrTON, Triton Industries Inc. Box 247, Deep 
River, CT 06417, Tel: 203-526-5361, TELEX: 955439, FAX: 
203-526-9524; FSC No.: 54195; SIs. Mgr" Robert W. Meed 

E-80UARED TECHNOLOGY CORP. 4475 Dupont Ct 
69, Ventura, CA 93003, Tel: 605-644-9544, FAX: 805-644-
9584; Empl.: 19; SIs. Mgr: Larry 0. Emery 

ERNICOMPONENTS,520Southlai<eBlvd,Richmond,VA ESS, INC., 16310 No. MorrisRd, Sonora, CA 95370. Tel: 
23236, Tel: 804-794-6367, FAX: 804-379-2109; Empl.: 209-926-4800, FAX: 209-926-1117 
700; SIs. Mgr: Thomas Noack 

ESCAP PRODUCTS, 36 Central Ave., Hauppauge, NY 
11788, Tel: 516-234-3900, FAX: 516-234-3986: sis. Mgr: 
Dave Hall 

~:::- ELECTRONICS 
...... 'IIIIIr CORPORATION 

FAX: 201-947-0406 
ESC ELECTRONICS CORP" 534 Bergen Blvd, 

Palisades Pk., NJ 07650, Tel: 201-947-()4oo; EmpL: 120 
.............................. A·1556-1571, 167,1,2211 

Local Sal ... Offices & Reps 
AL Huntsville, Murcota Corp. ............. 205-539-8476 
KZ. Mesa, Sedco SIs. ..................... 602-461-9069 
CA Newbury Pk, Westaironics . . . . . .. . . . • • 805-499-9844 
CA Santa Clara, Rodgers Assocs. ........ 406-984-8110 
CO Denver, Donohue Sis. CQ. ............ 303-455-1719 
FL Palm Harbor, Sigma Tach. Asso!:s. ... 813-789-5522 
IL Elk Grove, Carfson EIctrn SIs. Co. .... 312-956-8240 
NJ Kenvi~ Comps. for EIctrns., Inc. ........ 201~27-6662 

ESTERLINE ANGUS INSTRUMENT CORP. Box 
24000, Indianapolis, IN 48224, Tel: 317-244-7611, TELEX: 
027-419, FAX: 317-247-4749; FSC No.: 72264;EmpL: 
2000; SIs. Mgr: Thurman Teets, NTi... SIs. Mgr. 

E-SYSTEMS, Greenville Div. P.O. Box 6056, Greenville, 
TX 75403-6056, Tel: 903-455-3450, FAX: 903-457-4413; 
SIs. Mgr: C. L Byrom 

E-SYSTEMS, Melpar Div., 7700 Ar1Ington Blvd.,' Falls 
Church, VA 22046, Tel: 703-560-5000, TELEX: 89-9494, 
TWX: 71<>-B31-96Cl2, FAX: 703-260-4627; EmpL: 2400 

E-SYSTEMS, See Memcor-Truohm, Inc. 

FAX: 708-647.;,7494 
E-T-A CIRCUrr BREAKERS, 7400 N. Cronerne Ad., 

Chicago, IL 60648, Tel: 706-647-8303; FSC No.: 06402; 
EmpL: 30; SIs. Mgr" John J. PaIsi' ....... 801381-1384 
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Manufacturers and Sales Offices Directory 
LocaISaJes OffIces & Reps 

AL HuntsviUe, Macro MkIg. ••....•.•.••••• 205-883-9630 
I\Z. Tucaon, Clemlck & Assoc. ., ••••••.••• 602-749-4003 
CA Los Angeles. Siena-Pacific Eng. •....• 714-731-3411 
CA San Francisco, Ross MkIg. . . . . . •• . • • •• 408-988-8111 
co Denver. CandaI, Inc. •.•..•.•......••.. 303-935-7128 
CT Eas1 Haven. Eagle Asaocs. ........... 203-467-6542 
FL Winter Springs, Sunland Asaocs. . . . . .. 407-365-9533 
GA Atlanta. Macro MkIg. .••••••••......••• 404-662-5580 
IN Fl Wayne. Needler SIs. Cc............ 219-447-2123 
IN indianapolis. Needler Sis. Cc. ......... 317-255-8056 
KS Kansas City. Midtec Assoc. .•••.••..•• 91;3-541-<1505 
MA Boston. Eagle Asaocs. •............... 617-444-3446 
MI Grand Haven. HlIIIronIcs.Inc. ..••.•..• 61~7-1010 
MI Royal Oak. HlI1Iron4cs. Inc. ..•.••••...• 313-435-0920 
MN Minneapolis. pwc.1nc. ..............•• 612-934-1409 
Me St louis. MIdtec Assoc. . • . . . . . • . . • . . . . 31~275-6666 
NY Islands. Schmitt IIIds. . . . • . . . . . • . • • . . . . 516-582-5898 
NY Rochester. Lamb Ccmps. •.•....••.•.. 716-272-7720 
NC Raleigh. Godwin Asaocs. ............. 919-876-8000 
OH Cleveland. Del Steffen & Assoc. . • . . . . . 216-461-8333 
OH Ceklmbus. Del Steffen & Assoc. ...•.. 419-884-2313 
OH Dayton. Del Ste/len & Assoc. ..•...... 513-293-3145 
OR Portland, Elteeh . . . . . • . • . . • . • • . . . . • • . .. 503-664-3458 
PA Philadelphia. Jaccbsen Assoc. ....•... 215-674-2937 
PA Pittsburgh. Del Steffen & Assoc. ••.... 412-276-7366 
TX DallaS. Delta Ccmps. •..•..•..•.••.... 214-287-6333 
UT San LBke CIty. Frank Merchant ...•... 601-277-3775 
VA Sterling. Beacon North Inc. ..••.• c... 703-478-2460 
WA Seattle, EHech ........................ 206-643-4330 
Wi Milwaukee, Star Engineering. . . . . . . . .. 414-645-3660 

ET&T CORPORATION. 300A Redhill Ave., 5-A03. Costa 
Mesa. CA 92628. Tel: 714-557-2703. TaEX: 678352; 
EmpL: 4006; SIs. Mgr: SA Mylar Reo 

ETA POWER, See JETA Power Systems 

R 
SYSTEMS 

FAX: 619-757-2305 
ETI SYSTEMS, Polaris Indl. Entprs.. 215 Via Del 
, Norte, Oceanside, CA 92054. Tel: 619-757-7770; FSC Nc.: 
952 762872; SIs. Mgr: Bllll1ce; Oist. Mgr: Uana GIo_ 
......•..•...•..... Ao2040-2041; a0 1256-1260; 1)01138 

Local Di6IriI:JuIcts 
I\Z. Phcenix, Allied EIctms. ....•..•..••... 602-437-9060 
CA Fremon1, Allied EIctms. ....•.......... 415-770-0590 
CA 5. San Francisco, Allied EIctrns. . • . . . . • 415-952-9599 
CA San DIego ••.•••• , . . • • . . . . • • . • . • • • . • • • 619-279-2550 
CA San Diego. Allied EIcIms. .••••..•..•.• 619-279-2550 
CA Torrance, Allied EIcIms. . . • . . •• . • • . • • • • 213-373-8828 
CO Englewood. Allied Elclms. , •• ,........ 303-79Q-1664 
CT Cheshire, Allied Elctms. •.•.. . . . . • • . . .• 203-272-7730 
FL Pompano Beach. Allied Elc1rns. •••.•.• 305-976-3008 
GA A11anta. Motion Elctms..lnc. .• , . • . • . . . . . 404-455-6282 
GA Norcross. AiMed EIctrns. ....•.....•..•. ' 404-446-8595 
Il Uale. Cemponents. Inc. ........•.•.••. 312-852-7707 
IL Wood Dele, Allied EIcIms. •••. ,....... 709-86Q-0007 
Me COlumbia. Allied EIctms. ..•.....••.... 301-381-1560 
MA Billerica. Allied EIcIms. •.. .. . .. .•.. .. .. 509-867-7921 
NY Mineola. Allied EIctms. •..•..•.•...•... 516-246-2360 
NC Raleigh. Allied E1ctms. •....••.•..•...• 919-876-5645 
OK Tulsa. Allied Elctms. ....•.....•....... 916-664-0844 
PA Newton Square, 00 .................. 215-359-1000 
PA Pittsburgh, Alfied Elclms. ............. 412-367-4124 
TX Fl Worth. Allied EIctms. •. .•.. .. .. ... .. 817-336-5401 
TX Humble, Allied Elclms. ....•..•........ 713-446-8005 
VA Vorginia Bch. Allied EIcIms. .•.....•... 804-363-81162 
WA SaaIIIe, Allied Elctms. • . . . • . . • . . • . . . . . .. 208547-2827 
Wi New Berlin. Allied EIcIms. •..• . • • . . . . .. 414-796-1260 
Wi Oshkosh, Electronic IneIs. •.•...•.•...• 414-235-4233 

ETM ELECTROMATIC INC. 35451 Oumbarlon Ct. 
Newark. CA 94560. Tel: 415-797-1100. FAX: 415-797-
4356; EmpI.: 85; SIs. Mgr: Kenne1h F. UIHs 

ETRI 
FAX: 704-283-7170 

ETRI, INc.. 1503 Rocky River Rd.. North, Monroe, NC 
28110. Tel: 704-289-5423; SIs. MgT: Peter PIgne\1i 
•...••....•. ;..................... a 0 1281; q0 1615-1620 

Local SaJes OffIces & Reps 
CA Irvine, Groh Asaocs. .•..............•. 714-837-9871 
CA San DIego. BesIronics ................ 619-893-,1111 
CO Boulder. Comp. Prods. Sis. ••••••••. . •• . 303-530-2800 
IL Des Plaines. Unccln. Hodges & Asaocs. 

.•.•••••.••.•••.•..•.•.•..•..•.•••.••.. 312-297-3610 
KS Overland Pk.. Specbum Sis. ...••.•... 913-649-8611 
MI. Farmington Hills. Tritech Sis., Inc. ..... 313-553-3370 
MI Kalamazoo. Tritech Sis., Inc. ..••...•.• 616-362-5570 
MN Minneapolis. Min Westklnd Asaocs. ... 612-966-5002 
Me Hazelwood. Specbum SIs. .••..••••.•. 314-731-5151 
NH Salem. SIs. Engrg. Cc. ................ 603-893-5521 
NY Port Washington. Ashtec, Inc. ......... 516-767-0336 
OH Cincinnati. Makin & Assocs..Inc. ....•. 513-971-2424 
OH Celumbus. Makin & Assocs.. Inc. •. • •• • 614-646-5454 
OH Solon, Makin & Assocs.. Inc. .........• 216-246-7370 
Wi ~Ie, AnIekIUnccIn Hodges & Asaocs. 

608-754-4214 
Can ~i~~~'R:~'::::::::::: 416-69Q-0221 

Local Di8lrlbutots 
I\Z. Tampe, Acecis/Oeancc .............. 602-894-2874 
I\Z. Tampe, Harper. S.ID. •••....••.••••.•. 602-967-1464 
CA Alhambra. Harper.501D. .•.........••.. 213-979-5090 
CA Fountain Valley. Cemponents CU. .. ... 714-979-0433 
CA Irvine, Acacla/Deanco ................ 714-660-0834 
CA San Diego. Acacia/Oeancc .........•. 619-565-4365 
CA San Diego. Harper. S.LD. .•......••.•.. 619-576-2500 
CA San Jose, Harper. 501D. ...•.....••.... 408-943-9490 
CA Santa Clara. Comp. CU. Inc. •.......•. 406-966-3751 
CA Sunnyvale, AcaciatDeanco ........... 408-745-7200 
CO Lakewood. AcacialOeancc ........... 303-232-2682 
CT Milford. Jaco EIctms.. Inc. •.•.........• 203-874-0006 
CT Milford. Milgray Elclms. ....•..•......• 203-976-5538 
FL Altamonte Springs, Pioneer EIcIms. •.• 3OS-834-9090 
FL Deerftekl Beach. Pioneer EIcIms. •..•• 305-426-8877 
FL Winter PSIk. Milgray Elclms. .•..•••.•. 407-647-5747 
GA NoIcrO$s. Mligray EIcIms. .. . • • . . • . . . .. 404-446-9777 
II. BensenvIlle, Mllgray Elctrns. .......•.• 312-35!l-049O 
n.. BensenvIlle, Voyager EIcIms. .....•... 312-96!l-1300 
IL Palatine, OHM EIctms. ..•..•..•...•..• 312-359-5500 
IN Indianapolis. Advant EIcIms. .•.•.....• 317-972-4910 
KS Overland P8Ik. Mllgray Elclms. . • . • . . . . 913-236-8800 
Me COlumbia. MIIgray Elclms. •.•...••..•. 301-921-9169 
Me G8Ithersburg. MS Elctms. .•.•....•.... 301-921-0200 
MA Wilmington.JacoElctms..Inc. •........ 617-273-1860 
MA Wdrnlngton: MilGray EIctms. ....•..... ~57-5900 
MI Grand Rapids. Calder Elclms. .•....... 616-696-7400 
MN Minneapolis. Stark EIcIms. ............ 612-332-1325 
NH HudsOn. Bellillds. •..•••....•.•..••... 603-882-1133 
NJ Mart1on. Milgray EIctms. ....•.. ,...... 609-983-5010 
NY Bohemia. Kay Ccmps. .•....••...•.... 516-567-7500 
NY BuIfaIo. Summft Dislrs. .•..•.•..•.••.•. 716-687-2800 
NY FlIImingdale, Milgray EIcIms. .•..•.... 516-42Q-9BOO 
NY Rochester. Mligray EIcIms. .•• ••..• ••.• 716-235-0830 
NY Rochester. SummR EIc1ms. .••••.•...• 716-334-8110 
OH Cleveland, Milgray EIcIms. '" ..•.•...• 216-447-1520 
OK Tulsa. Norvell EIcIms. .•..•.•..•.•...• 91 &254-8606 
OR Beaverton. AcacialOeancc .,......... 503-646-3377 
PA Allentown. PA Peters ................ 215-434-5237 
PA Montgomeryville, Py11ronicS Inds. ...•. 215-643-2850 
TX Austin. Norvell Elclrns. ••.. . . • • . . • • . . • . 512-837-5555 
TX Dallas, MIIgray Elctrns. ••..•••..•.•.••. 214-246-1603 
TX Dallas. Norvell Elc1rns. •.. . . . . . . . . . . •.. 214-233-0020 
TX Houston. Norvell EIcIms............... 713-777-1666 
TX irving. Harper. SAD. , ......... ,........ 214-621-0500 
UT MIdvale, Bellillds. •... ,............... 801-255-9611 
VA CI)arIot1esville, Virginia Elctm. Comps. 

..•..•..•......•..••••.....•. , ..... , . •. 604-296-41 B4 
WI Milwauk8e, IndLEIcIms. ..•.•......••. 414-276-1212 
Can MississauQa. On!.. R-Theta ......•.... 416-890-0221 
Can Vanccuver ac. ln1ekEIctms. •..•.•... 604-324-683.1 

EUBANKS ENGINEERING, 950E. Royal Oaks Dr. 
Monrovia. CA 91016, Tel: 816-357-7011. TaEX: 675403, 
FAX: 816-357-4718; Empl.: 90; SIs. MgT: James Reed 

EURD-DIP.See Preci-Dip . 

EURO QUARZ GMBH. See Raltron Electronics CoIp. 

EVANS ELECTRONICS. Box 5056, Berkeley. CA 94706, 
Tel: 415-653-3063 

EVAPORATED COATINGS, INC. 2365 Maryland Ad.. 
Willow Grove. PA 19090. Tel: 215-859-3080. FAX: 215-
859-1275; ErnpL: 31; SIs. MgT: Stephen L Schaffer 

EVEII!TIDE. INC .• One Alsan Way. Uttte Ferry. NJ 07643, 
Tel: 201-941-1200. Il00-446-7878. TWX: 710:.991-8715; 
ErnpL: 53; SIs. MgT: Gil GriIli1h; Oist. MgT: Gil Griffith 

EVERES 

• EVEREADY® 
FAX: 314-982-4078 

EVEREADY BATTERY CO. INC. Checkerboard 
Square, St Louis. Me 83164, Tel: 314-982-2000 . 
..•..•.•.....•.••••.•••.. '" .•••.••. .. ... .. 1)01458-1457 

Local SaIe8 Offic«t & Reps 
CA Irvine.. .. •••••••..• . .• . ... ..•.. •. ... .• 714-753-0588 
GA Duluth. . • . . . . . •• . . • . . . . . . . . . • • • • • . . . . • 404-279-0228 
Il Lisle .. . . • . . . . •. • . •• . . . . . . . . • . • . • . • . . .• 706-964-8668 
Me St Louis ............ .. . ... ...•.. ...... 314-982-2000 
NJ Saddle Brook ., . .. .. ... ... ...... . . . ..• 201-945-5400 
OH Independence .. , ....•....••••.••..... 216-447-1127 
TX Dellas................................ 214-241-9100 

EVEREST ELECTRONIC EQUIPMENT. 2683 
HamIltOn Mill Ad.. Buford. GA 3051 a. Tel: 404-932-29()(), 
FAX: 404-932-5473; EmpI.: 240; Sis. MgT: Barry Holman; 
Oist. Mgt: Barry HOlman .................•..... C0 1050 

Local SaJea OffIces & Reps 
CA Anaheim. Everest EIc1m. equip.. Inc. .•. 714-634-2200 
FL Longwood. Warren Peripherals ....... 407-930-5100 
GA Buford. Everest Elctms. .............•• 404-932-2900 
IL Elmhurst. First Rep Cc. .............. , 708-53Q-2450 
NJ Union. Steams Assoc. ..........•..•.. 201-986-2980 
OH Aurora, Meta Tech. SIs. ..• ,........... 216-562-8772 
PA Mendenhal~ Clark H. Bach & Assocs. 

....................................... 215-366-7903 
TX Plano, OIgHal EIc1m. Sys. ............. 214-423-9056 

Local Distributots 
I\Z. Phoenix. R Squared •..•.... ,.,....... 602-966-1255 
CA Santa Monica. SE Technlg. ...•....... 213-456-9666 
CO Englewood. R Squared •••..•••.•.••.. 303-799-9292 
FL Stuart. Total Tee Sys. ... . . . . . . . . . . . . . . 407-220-9929 
IL Hollman Estates. DataIink. Inc. ....•.. , . 709-822-1244 
KS Overland P8Ik. R Squared .••.••.•••.. 600-937-3478 
Me Gaithersburg. Total Tec Sys. •. •. ....•. 301-59Q-9304 
MA Wekefteld. Total Tee Sys. ....•........ 617-246-5525 
MI ADA. CraneI.Inc. ....................... 616-676-2256 
MN MlnneapoHs. Datalink. Inc. . • . • . . . . . . . • . 612-944-3462 
NJ Edison. To18l Tee Sys. ., ... , ..... ,.... 908-906-6500 
NY Faitport. Applied 0IgitaI Sys. .......... 716-377-7000 
OH Wor1hington. Crane!. Inc. .•........••.. 6.14-433-0045 
VA McLean. Applied OIgHal Sys. .........• 703-749-7711 

,Everest 
FAX: 714-634-1369 

EVEREST ELECTRONIC EQUIPMENT, INC. 2100 
E. Oiangewood Avenue. Anaheim. CA 92608, Tel: 714-
834-2200; ErnpL: 200; Sis. Mgr: Bany Helman; Oist. Mgt: 
Bany Holman ..•... ,........................... C0 1050 

Local SaJes Officea & Reps 
GA Bulord(Atlanta). Everest EIctrns. ..•... 404-932-2900 
IL Elmhurst. First Rep Ce. .•........•...• 312-52Q-2450 
OH Aurora. Meta Tech. Sis., Inc. .......•.•• 216-562-6772 
PA Mendenhal~ Clark Bach & Asaocs. .. .. 215-366-7903 
TX Plano. DIgital Elclms. Sys. ...... 0'.. • •• 214-423-6056 

rn~~ 
Circuit Breakers 

FULL LINE AUTHORIZEO OISTRIBUTOR 

·~~rJ 
ELECTRIC;SWITCHES 
INCORPORATED 

2478 Fletcher Dr. Los Angeles, California 90039·2897 

213-660-1310 800-421-8855 
FAX' 213-660-5130 

SEE COMPLETE PRODUtT LINE UNDER SWITCHES 
SECTION-5100.FREE CATALOG 31EM on REQUEST 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 67i 



EVERES Manufactuters:and Sales Offices Directory 
Local DIsItIbuIOtB 

CO Englewood, R Squared DIaIbg. •••.••.• 
MN ~DataIink •.•..•..•.......• 
Ott Worthlnglon, CraneI, Inc. •••••••••••••• 
PA ~ Clla:Technlga., Inc." ........ . 

303-799-9292 
612-683-0000 
61+433-0045 
215-966-8552 

EXEL MICROa.ECTRONICS, Rohm· Corporation.· 
2150 ~ Dr. San Jose, CA 95131, Tel: 40&0432-
0500, TELEX: 171339, 1WX: 910-338-2116, FAX: 408-' 
434-6444; Empl: 270; SIs. Mgr: Chris Pope; Dist. Mgr: 
ClvlsPope 

EVEREST INTERSCtENCE, INC., P. 0. Box 3640, EXFO E.O. ENGINEERING, 352 SI.-8acrement Ave., 
Fullerton, CA 92634-3640, Tel: 8()0.422-4342, FAX: 714- Quebec CIty, Quebec, Canilda GIN 3Y2, Tel: 418-683-
892-0178; Empl: 20; SIs. Mgr: Steve A. Gillin; Dist. Mgr: 021t, TaEX: 051-3786, FAX: 418-f183.217O; Empl: 30; 
MarIlyn M. ~ SIs. Mgr: Louls Metoyer; Dist. Mgr: AndreW Benn 

EveRElT/CHARlES TEST EQUIPMENT, INC., 2887 EXIDE CORPORATION, 645 Penn SI., 'RIiading, PA 

CA Anaheim, Loda8Ione PaciIIc ••.••.••.•• 714-«lO-1343, 
FAX:714-630-8480 

CA San Jose, V_ MkIg. •••••••••••••••••• 40&0432-1818, 
FAX:408-432-1936 

CO LI\IIeIon, Chinook Tech SIs. •••••••••••• 30&e33-9007, 
FAX:303-8~I28 

FL Apopka, Car\wrighI & Bean .............. 07-889-8100. 
FAX:407-888-2168 

FL DeerfteId Boh., CartwrIght & Bean .••.•. 3OS-429-34OO, 
. FAX:305-429-3402 

, GA, Snellville, Macro MIdg. Asaoc. ••• ••• ••• 404-682-5580 
IN Ft Wayne, F",* J. C8mpIsano Co. •.•• 219-48H443, 

" 'FAX:219-4116-664O· 
Farmington Hills, J. L MonIgomery ~ 
.•..•..••..••.•..•.. 31:H89-OO99,FAX:313-489-0189 

MN BloomIngton, Holmes & Ladky ~ 

,N. Towne AVe.. Pomona, CA 91767, Tel: 714-821-9511, 19601 ,Tel: 215-37&-05OO,1WX: 510-651-6288, FAX: 215-
FAX: 714-628-4540; ErnpI.: 110: SIs. Mgr: Raymond 37&-0345; Empl: 2200 MI 
Berggren 

EXPRESS TEST CORP. 1161 0 San AnIonIo Ad., 
EVERUGHT-USA,614W.AIosIaAve.,Ste.303,GIendora, Mountain VIew, CA 94043, Tel: 415-968-8818, TELEX: 

CA 91740, Tel: 213-897-5067, FAX: 213-680-8067; SIs. 4942091, FAX: 415-968-0649; SIs; Mgr:,Frank S. GavIn 
Mgr: John Cox; Dist. Mgr: John Cox 

..•..•...•.•.••.•••. 612-684-2125,FAX:612-684-2111O 
NY ~ Kahgan Brody Asaoc. • , ••• 51H38-23IlO, 

FAX:51&-538-2354 
NY Ithaca, Bob Dean, Ina. ................. 607-257-1111, EXSB.ECT ENGINEERING LTD. 355 RayeIte Ad., 

EVI, INC.7138Co1urnbiaGalawayDr.CoIumbia,MD21046, Concord, On!., Canilda LK42G2, Tel: 41&-73&-4077, FAX: Ott 
Tel: 301-290-9550, FAX: 301-381-5687; Empl: 20 41&-73&-6804; Empl: 28 OR 

, FAX:6C)7-257.,1878 
~ FrankJ. ~ Co. •.•..• 614-791-9548 
Beavertcn, Quest MkIIJ., Inc. ••••••••••• 503-641-7377, 
, FAX:503-641-l!899 

EVOX-RIFA INC. 100 Tri State Int'l, Ste 29Il, UncoInshire, EXTECH INSTRUMENTS CORP. 150- Bear HiD Ad., PA CoraopolIs, Frank J. Campiaano Co. •• 412-264-5151 
PA Easton, The Kendon Co. .••..•..••.••.• 215-253-3100. IL 60069, Tel: 708-4148-951" FAX: 70&-948-9320; Empl: WaIIham, MA 02154; Tal: 617-89()o744O, TELEX: 940913, 

2000; SIs. Mgr: D.A. Price; Dist. Mgr: DA Price FAX:' 617-89()o7964 
FAX:215-253-8261 

PA Norristown, Kendon Co. •.••••••.•..••. 215-271H1681" 
FAX:215-277~ 

Dallas, SEI (8.W. EIec. Inds.) .....•...•. 214-690-9881, 
FAX:214-681l-8847 

TX Vidor, SEt (8.W. EIec. Inds.) .•.....••.• 409-786-1028 
WA Bellevue, Quest MkIg., Inc. ..•..•....•.• 206-747-9424, 

FAX:206-643-3488 
can islington, On!., Pipe-TborI1J8OI1 LId. •••• 41 &-23&-2355, 

FAX:41&-23&-3387 

EWALD INSTRUMENTS CORP. RIa 341 R, Kant, CT EXTRUSION TECHNOLOGY, INc.. 82 Trim W~, 
06757, Tel: 203-927-3278, FAX: 203-927-3031 Randolph, MA 02388, Tel: 617-963-7200, FAX: 617-963- TX 

7203; Empl: 50; SIs. Mgr: Matt Travers • . .. •• .• C·1051 

FAX: 908-446-5362 
EWC, INc.. 385 HIghway 33, EngIIsImwn, NJ 07726, Tel: 

90&-446-3110; FSC NO.: 15387;MIL-T-27D; EmpL: 140; 
SIs. Mgr: J~ Stavenaon; Dist. Mgt: Jay Stevenson 
•••..••.• , . . . • • .•. •• •. . •. . . • . . • . . . . . ~1201, 2212-2226 

Local Salea Offices & Reps 
AI.. Huntsville, RalaIs Engrg. & Mktg. •.. . . . 205-533-,3763 
P;z Tucson. Double U Tech. Sis. •••••••••• 602-742-0563 
CA Cenoga P8Ik, CUmmings &~ ••• 818-340-6035 
CA l.o8 Gatos, Featheratone SIs. ..••.•••• 4OIl-356-3243 
CO oanv., AKI Entpre. ................... 303-386-4468 
FL Boca Raton, Tech. SIs. SpecIaIisIs ••.• 407-391-3718 
GA Atlanta, RalaIs Engrg. & Mktg. ..•. . . • . . 404-447-11937 
IL Schaumburg, Della Tech. SIs. Corp. ... 312-31CHl28O 
IA Cedar Rapids, Pattison Sis. •.•••.•..••• 319-395-9866 
KS Prairie Vlllage. Clyde Logsdon & ~ . 

...................................... .'. 913-381-3833 
MD GaIthersburg, DeIIatronIcs............ 301-2sa-oa15 
MA Chelmsford. 1_ SIs. Assocs. .... 617-25&-2287 

, MO' SI. Louis, Clyde Logsdon & ~ .•. 314-649-5125 
NJ Allenwood, ACt Sis. ..•••.•••.....•. :.. 201-223-5895 
NJ E. Brunswick, WII1Ch Asaoc. •••.•..•..• 201-82&-4615 
NY PIttsford, James E. ZImmerman SIs. ..• 71&-381-3188 
NY Plainview, Winch ~ ..........•.. 51&-681-3163 
Ott CinCInnati, Bob Gilbert & Asaoc. ...... 513-574-1932 
OR Portland, SPS EIctins. .•.•.........•.. 203-243-9343 
PA Chestnut Hil~ DeItatronics. Inc. ..•...•. 215-24&-0294 
PA Youngswood, Pro Mark •...•.•........ 412-925-1905 
PA Youngwood, Pro-Mark •••.......•..... 412-925-1905 
TX Dallas, Rem Air Comps................ 214-234-1089 
VA Powhatan, DeIIaIronics Inc. ........... 703-492-11027 
WA Redmond, SPS EIcIms. ............... 206-685-5257 
WI BrookIIeId, Della Tech. SIs. .•.•......• 414-781-4n5 

EXAR CORP. 2222 Qume Dr. P.D.Box 49007, San Jose, 
CA 95161-9007, Tal: 408-732-7970, 1WX: 910-339-9233; 
ErnpI.: 600; Dist. Mgr: Tom Wargo 

EXATRON AUTOMATIC TEST EQUIP. 2842 Aiello Dr. 
San Jose,CA 95111, Tel: 408-829-7600, 6OO-EXA-TRaN, 
TaEX: 172-090, FAX: 408-829-2832; Ernpl: 24; SIs. Mgr: 
Chris Barratt 

EXCa SPECIAl. TV CORP. 6335 N. Broadway, Chicago, 
IL 60680, Tel: 312-282-4781, FAX: 312-282-1330; Empl: 
50 

~I 
FAX: 908~874-3278 

EXCEL TECHNOLOGY INTL CORP~ 5-4 Stryker La. 
Belle Mead, NJ 08502, Tel: 110&-874-4747, ESVI.NK: 110&-
874-3276; SIs. Mgr~ Michl Chen •.....••.•• 1081-1072 

EYRING, INC., 1455 W. 820 N. Provo, UT 64601, Tal: 801-
375-2434, TELEX: 882000, FAX: 801-,374-8339; Empl: 
150; SIs. Mgr: David 8. Tumet . 

FAX: 818-446~0972 
E-Z HOOK"TeIdeeIlnc., 225 N. S8cond Ave., ArQadIa, 

CA 91006, Tel: 81&-44&-6175; FSC No.: 06505; Einp.: 23;, 
SIs. Mgr: Charles HaskIn; Dist. Mgr: Charles HasI<in 
...............•...•... ;~ ......................... 1>1384 

Local Salea OffIces & Reps 
CA ArcadIa, Ash M. Wood Co. ...•.•.••... 213-447-3511 
CA ~ E-Z-Hook .......•.........••. 81B-446-6175 

Fabricast, Inc. 

FAX: 818-443-5594 
FABRICAST, 2517 Seaman Ave., P.o. Box 3176,8. 8 

LocaIDIsItIbuIOtB 
CA Loa Alamitos, 0ex1ar MMD ............ 213-584-6515, 

FAX:213-59IH975 
CA Sunnyvale, 0ex1ar M.MD. ....•..•...... 408-73&-1080, 

FAX:408-73&-I363 
CA Sumyvale, Permag................... 409-73&-1000 
GA Norcross, 0ex1ar M.MD. .•..• ; .•.•..... 4Q4..448.49iN1, 

, FAX:404-441-Q682 
IL Elk Grove VIllage,Oex1ar MM.O. ••••••• 312-95&-1140, 

FAX:7O!Hl51H1205 
MA Billerica, 0ex1ar M.M.I). •.•••••••••••••• 508-683-7500, 

FAX:50&-683-7503 
MN Chanha88en, 0ex1ar MMD .•..•..•...•. 612-934-4635, 

FAX:612-934-5806 
NY HicksvlHe, 0ex1ar M.M.D ••.•.•..•..•..•. 51&-822-331" 

FAX:518-822-3515 
OH Toledo, 0ex1ar MM.O. ...•.••..•..••.•• 419-385-4821, 

FAX:419-385-4824 
TX Richardson, 0ex1ar M.MD. .•.••••.. ' •.. 214-689-1121, 

FAX:21+644-0502 
MA $alem, F~ Engrg. Sis. •••..••.•••••• 50&-744-1893, 

, FAX:50IH41-C1427 

FALCON ELECTRIC, 320 West Clary Aveooe"San Gabriel, 
CA 91n6, Tel: 81&-287-6116, FAX: 61&-285-0102; Empl: 
100; SIs. Mgr: Ron SerecIan, AccI. Mgr~ Dist. Mgr: Ron 
SerecIan, AccI. Mgr. 

Monte; CA 91733, Tal: 816-443-3247; FSC No.; 13345 FANCORT INDUSTRIES, INC. 31 Fairfield Place, W. 
..... ; .....•................. ,............. 801282-1287 caJdwel~ NJ 07006, Tel: 201-575-0810, FAX: 201-575-

FACET ENTERPRISES, INC. 3 MIracle MIle, 'p.o. Box 
1502, EInira, NY 141102, Tel: 607-737-80", TELEX: 
6854130, FAX: 607-737-8335; FSC No.: 72850; Empl: 400 

9234; ErnpI.: 23; SIs. Mgr:RoberI An1oneIII; Dist. Mgr: 
Matt Brown . 

FAN-S CORP. See Qualtek Electronics Corp. 
FAGOR ELECTRONICS COMPONENTS, , INC. 

FAGOR ELECTRONlCA S. COOP. 2250 Estes FARIA, THOMASG.,CORP.P.o.BoxQ83.UnpaaviIIe,CT 
Avenue, Elk Grove VlIIage. IL 60007, Tel: 70&-961-0161, 06382-0II93, Tel: 203-848-9271, FAX: 203-848-2704; FSC 
FAX: 70&-981-1311; SIs. Mgr: Dan Rumishek No.: 09527; Empl: 250; SIs. Mgr: A. Knupp 

FAIRBANKS SCALES:FAlRBANKS INC., 711 E. SI. 
Johnsbury Ad., SI. Johnsbury, VT 05819; Tel: 800-451-
4107,802-74&-5111 

FAJ(:914-89~2629 

FARNELL ADVANCE POWER, 32111 Aurora Ad., 
Solon, Ott 44139, Tel: 216-349-0755, FAX: 21&-349-0142; 
ErnpI.: 10 ••..••.•..•...•.......•.. , ....•.• 001741-1751 

Local Sales OffIces & Reps 
CA AnaheIm, ~ P. Dockman ...•.... 714-491-7441, 

FAX:714-491-2408 
CA San Ramon, Tech. Conaullants ..••.••. 415-83().()828, 

FAX:41~1 
CA San Ramon, 11m Joynmon •.•.••..•.•• 415-735-8206, 

FAX:415-735-8207 
CO Denver, West Inc. .•••.••••••.•••••••••• 303-477-8180, 

FAX:303-477-1134 
FLMeIbourne, SyneogIsIIc TechnIga., Inc. 

..•.•••.•.••.•••.••. 407-242-9681,FAX:407-253-8975 
Niles. MIdIasI J. Conna" .•••....•..•..• 70&-965-8727, 

FAX:701H165-8932 
MD BaltImore, Herman K. Kramer •...•.•.•• 301-528-9120, 

FAX:301-528-9fI6 
MO Monk1on, ImagItron SIs. Co; Inc. •••••.•• 301-374-5800, 

PAIR-RITE PRODS., PO Box J, WatlkiR, NY 12589, Tel: IL 
914-895-2055; FSC NO.: 34899; Empt.: 2006; SIs. Mgr: Ii 
Go Tolan ...................•.... ,., ............. :. A·1284 
LocsJ Sales 0fIIces & Reps 

AI.. Huntsville, Macro Mktg. ~ •..•..•. ,205-883-9!130. 
FAX:205-880-2947 

P;z Phoenix, Charles fink Assocs. .•• , •.•.• '802-892-91184, 
, FAX.1I02-992-9iI94 

, FAX:301-372-5688 
NH Salem, Sis. Engrg. •••••••••••••••••••• '. 803-8113-5621, 

FAX:803-893-7680 

678 North AmerIcan offiCes only. For worIdwldereps'& distributors, see VoL W. EEM 1991 



Manufacturers and Sales Offices Directory FIBERO 
NY Plainview, Neptune EIcIms. Co., Inc. .••. 516-349-1600, 

. FAX:516-349-1343 
PA Drexel HiI~ DfIE Sis. Co ................ 21!>-789-6822, 

FAX:21!>-7B9:-3508 
1)( Dallas, Norcom Inc. ........•........... 214-386-4888, 

FAX:214-386-4907 
WA Bothel~ Temco Northwest •.....•...... 206-481-6150, 

FAX:206-481-6073 

FARNELL ADVANCE POWER, See Advance Power 
Supplies 

FASCO INDUSTRIES, INC., Hawker Siddelem No. 
200, 500 Chesterfield Center No. 500, Chesterfield, Me 
63017, Tel: 314-532-3505, FAX: 314-532-9306; Empl.: 
4000; SIs. Mgr: ES. watson; Dial. Mgr: R.J. Darragh 
.. .. .. .•.... . ...•.... .. .... . ....... ..... . .. C·1822-1623 

Local SaIe8 Offices & Reps 
AZ Tempe, Fasco Inds., Inc. .......•...... 602-820-4023 
CA Garden Grove, Fasco Inds., Inc. ....... 714-971-5984 
CT Torrington, Fasco Inds., Inc. ........... 203-496-9481 
FL Tampa, Fasco Inds., Inc. .............. 813-637-3093 
GA Marietta; Fasco Inds., Inc. ............. 404-971-2550 
Il Naperville, Flisco Inds., Inc. ........... 708-505-9624 
IN Noblesville, Fasco Inds., Inc. .......... 317-771HlO55 
MI Jackson, Fasco Inds., Inc. ............. 517-783-2831 
MN Burnsville, Fasco Inds., Inc. ... ;....... 612-894-4750 
Me St Louis. Fasco IneIs., Inc. Div. Hdqrs. 

NY PIttsford, Fasco IneIs., Inc. ............ . 
OH Milford, Fasco Inds., Inc. ............. . 
OR Portland, Fasco IneIs., Inc. ....•........ 
PA Montgomeryville, Fasco Inds., Inc. .... . 
TN Nashville, Fasco IneIs., Inc. ........... . 
1)( Plene, Fasco Inds., Inc. .............. . 
WI Thiensville, Fasco IneIs., Inc. ......... . 
Cen Cambridge, Ont, Fasco Inds., Inc. .... . 

314-532-3505 
716-546-7500 
51 ~246-2245 
~24f>.1007 

21 &-822-6663 
61 f>.83Hl009 
214-881-9557 
414-242-2116 
519-7~2822 

FASTEK TEST SYSTEMS, Div. of International 
Fastek Corp., 1196 Joshua Way, VISta, CA 92083, Tel: 
619-596-9990, TELEX: 186912 ATSO UT, FAX: 619-596-
9994; SIs. Mgr: Jim Falk, SIs. Mgr ,No. Amer. 

FASTEX, Illinois Tool Works, 195 Algonquin Ad., Des 
Plalnes,IL 60016, Tel: 312-299-2222, "TWX: 91(}'2~2786; 
FSC No.: 02768; Empl.: 300; SIs. Mgr: Andy Flis; Dial. 
Mgr: Denis Slngery 

FDK AMERICA, INC., Fuji Electrochemical Co., Ltd, 
·2860 Zenker Ad., Ste. 102, Sen Jose. CA 95134, Tel: 408-
432-8331, FAX: 408-43!>-7478; SIs. Mgr: Ed Chiiro 

F·DYNE aCTRNS., 449 Howard Ave., Bridgeport, CT 
06605, Tel: 2~367-6431, FAX: ~366-0524; Empl: 
175; SIs. Mgr: Robert Furst I 

FEDERAL ELECTRONIcs. 75 Stamp Farm Ad.,Crenston, 
R'Nl2921, Tel: 401-944-6200, FAX: 401-946-8280; FSC 
No.: 69:w3; EfI1:>L: 150; SIs. Mgr: Timothy Collins 

FEI MICROWAVE, INC, Frequency Electronics, Inc., 
825 Stewart Dr, Sunnyvale, CA 94086, Tel: 408-732-0680, 
FAX: 408-7~7434; FSC No.: 21847; EmpL: 375; SIs. 
Mgr: P. Thesing 

FELLER·NEUMAYER US CORP" AFN Div" 72 
Veronica Ave.lUnH 4, Somerset, NJ 08673, Tel: 908-247-
7333, FAX: 908-247-7279; EfI1:>I.: 310; SIs. Mgr: EllIe 
Schwarzinger .................................. C·1752 

FEMA ELCTRNS. CORP., 12-6 Edgeboro Ad., E. 
Brunswick, NJ 06816, Tel: 908-238-1223, FAX: 908-238-
7961; EfI1:>L: 16 to 20; SIs. Mgr: E. Wong; Dist. Mgr: E. 
Wong .......................................... 801073 

Local Sales Offices & Reps 
NY Jericho, Metro Tech. Sis. Corp. ........ 518-935-3330 
OH Cincinnati, Stegmen Blaine M~ Inc. 

51~729-1969 

FENWAL INC., 400 Main St, Ashland, MA 01721, Tel: 50s-
861-2000, TELEX: 848421, FAX: 508-881-6729; EfI1:>L: 
1000; SIs. Mgr: D. Rieley 

FENWAL ELECTRONICS, INC.! APD, 450 Fortune 
Blvd., Milford, MA 01757, Tel: 508-478-6000, TELEX: 
299550, FAX: 508-47:}-6(l35; Empl.: 450; SIs. Mgr: Don 
Protopapas; Dial. Mgr: Don Protopapas ....... 801845 

Local Sales OffIces & Reps 
AL Huntsville, Macro MkIg. Assocs., Inc. .. ~9630 
AZ Phoenix, Dorton EnIpra; Inc. •......... 602-944-2957 
CA Cupertino, CodaIIa MkIg. Grp., Inc. .... 408-257-2561 
CA Garden Grove, Eisco EIcIms, Inc. ... . . 714-891-4821 
CO Denver, SpecIrUm MkIg. Assocs., Inc. 

....................................... 3~9961 
CT Southington, Tl1e Orion Grp. Inc. ....•. ~21-6371 

FL Palm Besch Gardens, Graham Assoc., Inc. 
.. ....... • .... .... ... . ... .. ............ 407-622-4049 

IL Itaecs, Jenus Inc. ..................... 708-25D-9650 
IN Greenwood, Valentine & Assocs. ..... 317-888-2280 
IN Scuth Bend, Valentine & Assocs. ....• 218-288-7070 
IA Cedar Repids, Dy-Tronix, Inc. .. ;...... 319-377-6275 
KS WIchita, Dy-Tronix, Inc. ............... 318-83B-0864 
MO GaHhersburg, Naudain Assoc. So., Inc. 

. .. . .. . . . .. .. . .. . .. .. . .. .. . .. .. .. . .. ... 301-258-5040 
MA Peabody, Tl1e Orion GIp, Inc. ... .. . . . . 508-532-6286 
MI Royal oak, Hilltronlcs, Inc. ............ 31~5-092O 
MN So. St Paul, Nortl1Xlrt Engrg., Inc. . . . .. 612-457-6000 
Me Bridgeton, Dy-Tronix, Inc. ............. 314-291-4777 
KS Leawood, Dy-Tronix, Inc. .............. 91~9-6333 
NY Huntington, COB EnIprs. ............. : 518-692-5200 
NY PenfIaId, Upstate Comps. Sis., Inc. .... 716-381-6070 
NC Raleigh, Prime Comps., Inc. ........... 91 B-85(}.9686 
PA Pittsburgh, Bear M~ Inc. .. .. .. .. .. .. 412-531-2002 
PA Wynnewood, Metz-Benham Assoc., Inc. 

.. . .. . .. .. . . .. .. .. . .. . . . . .. . .. .. .. . .... 21 &-898-7300 
1)( Austin, W. Pat Fralia Co. & Assoc., Inc. 

....................................... 512-83!>-7911 
1)( Euless, W. Pat Fralia Co. & Assoc., Inc. 

....................................... 817-267-3577 
1)( Houston, W. Pat Fralia Co. & Assoc., Inc. 

....................................... 71~772-1572 

UT Ogden, Spectrum Mktg. Assocs., Inc. .. 801-972-8552 
WA Bellevue, EIcIm. Scurces, Inc. ......... 206-451-3500 
EXP MA, Milford, FenwaI-Ek:tms. .. . . . . . . . . . 508-478-5255 
Cen Que., John G. Weiss Co, lid. ......... 514-337-5022 

Local Dlstributots 
CA Chatsworth, Mil-Corrm Distr ........... 818-996-3111 
CA Sen Jose, Rose EIcIm. Distr. .......... 408-943-0200 
CO Denver, Newark·Denver Elctm. Supp. 

.. ..................................... ~757-3351 
CO Englewood, IOOL Ek:tms. Corp. ........ ~694-9444 
FL Clearwater, Newark Elclms. .. . . . .. . ... 81 ~1 
GA Norcross, Newark Elctms. ............ 404-448-1300 
IL Chicago, Newark EIctms. Cotp. .:..... 312-784-5100 
IN In<foanopolis, Bellinds. ................ 317-67&-8200 
MO Ellicott atty, Nawerk EIctms. .......... 301-461-2300 
MA Woburn, Newark Elctms. .......... .... 617-93&-8350 
MI oak Park, Newark Elctms. ............ 313-967-0600 
MN Hopkins. Tl1e Joel Co. ................ 612-93&-6202 
MN Minneepolis, Stark EIec. .............. 812-332-1325 
NJ Pennsauken, Newark Elctms. ......... 609-683-9480 
NY Buffalo, SummK Oisls. ................ 716-887-2800 
NY Huntington, COB Dev. Corp. .......... 516-692-5200 
NY Rochester, Summft Elctms. ........... 718-334-8110 
NY Ronkonkoma, Arrow EIctms., Inc. ..... 518-467-1000 
NO Winston-Salem, Kirkman EIctms. ...... 919-722-9131 
OH Cleveland, Newark EIctms. ........... 216-391-9330 
OK Tulss. Radio, Inc. ..................... 918-587-9123 
PA Wynnewood, Metz-Benharn Assoc., Inc. 

....................................... 21!>-896-73oo 
1)( Fort Worth, Palco Supply ............. 817-429-6596 
1)( Garland, Newark Elctms. ............. 214-494-5911 
UT SaHake atty, Slendard Supp. ........ 801-486-3371 
WI Grafton, lake-View Ek:tms. Corp. ..... 414-377-6250 
Cen Que., John G. Weiss Co., Ltd. ......... 514-337-5022 

FERNO-SALESMAKER, Ferno-Washinglon, Inc. 70 
wen Way, Wilmington, OH 45177, T9I: 51~1451, 
TELEX: 214282, FAX: 51~-1191; E"1Il: 480 

FERNWOOD TRANSFORMER CO" Transistor 
Devices Inc. 580 Independence St, Belvidere, NJ 
07823, Tel: 908-47!>-3207, FAX: 908-47&-3242; FSC No.: 
38857; EfI1:>L: 90 ............................... A·2227 

FERRANTI·PACKARD, See F·P Electronics 

~FERRAIm 
~ INTERNATIONAL 

Ferranti Venus 

FAX: 516-752-7976 
FERRANTI VENUS, INC" Ferranti International, 

399 SmHh St, Farmingdale, NY 11735, Tel: 51 8-~1 00, 
lWX: 51(}'224-6492; E"1II.: 450; SIs. Mgr:. Herbert 
MordkofI .................•.............. ; 001752-1753 

GA Norcross, WA Brown InsI. •.•..••..... 404-4411-7160 
MO Annapolis, EES ....................... 301-289-6573 
MA Chelmsford, B B C .. .. .. .. .. .. .. .. .. .. 508-937-3400 
NC Cary, WA Brown, lnat ................ 919-460-1120 
1)( Richardson, Barry Sis. ................ 214-234-0255 
WA Bellewe, Western Instr. ............... 208-861-5110 
Cen Nepean, Ont, Subtec, Ltd. ............ 61~7~7720 

FERRAZ CORPORATION, 14 EasInwIs Ad., ParsIppany, 
NJ 07054, Tel: 201-428-8400, 80(}.526-9067, TELEX: 
136045, FAX: 201-428-0599; EmpL: 100; SIs. Mgr: 
Douglas L Bennett; Dial. Mgr: Douglas L Bennett 

FERRETEC INC, 47897 Westinghouse Dr, Fremont, CA 
94538-7474, T9I:41!>-228-1216, FAX: 41&-851-6771; FSC 
No.: 7W279; E"1Il: 65; SIs. Mgr: Deamond G. Killen 

FERRITE INTERNATIONAL, 15260 Wadsworth Ad., 
Wadsworth, IL 80063, Tel: 708-249-4900, FAX: 708-249-
4986; EmpL: 80; SIs. Mgr: Tbeodore H. Beahm 

FERRO CORPORATION, Filled & Reinforced 
Plastics Div, 5001 O'Hara Dr, Evarisville, IN 47711, Tel: 
81~521B, FAX: 812-423-1884; SIs. Mgr: J. C. 
Vaughn 

FERRO CORPORATION, Electronic Glass 
Departrilent, 4150 East 56th Street, Cleveland, OH 
44101, Tel: 216-641-B58O, FAX: 218-641-6857; SIs. Mgr: 
Tack Whang, Bus. Mgr. 

FERRO CORPORATION, Electronic Materials Div,27 
C&stIHen Dr, SantaBarbara, CA 93117-3092, Tel: 805-986-
5000, TELEX: 96-0165, FAX: 8O!>-968-8624; SIs. Mgr: 
William T. Faix, Nat Sis. Mgr. 

FERRO CORPORAnON, Fril Division, 4150 East 56th 
St, Cleveland, OH 44101, Tel: 216-841-8580, TELEX: 96-
0165, FAX: 216-841-2049; SIs. Mgr: James Stalder 

FERRO CORPORATION, Powder Coatings Div.4150 
East 56th St, Cleveland, OH 44101, T9I: 216-841-6580, 
TELEX: 96-0165, FAX: 218-641-6596; EmpL: 300 a 

FERRO CORPORAnON, Plastic Colorants & 
Dispersions, 3 Railroad Ave., P.O. Box 803, Stryker, OH 
43557, Tel: 419-862-3311, TELEX: 419-682-4924; SIs. 
Mgr: Robert T. Schneider 

FERRO CORPORAnON, Transelco Div, P.D. Box 217, 
Penn Yan, NY 14527-0127, Tel: 31!>-536-3357, FAX: 31!>-
536-8091; SIs. Mgr: J. F. Arthur/W. Gerinond 

FERRONIcs. 45 O'Connor Ad., Fairport, NY 14450, Tel: 
716-388-1020, FAX: 71B-361HlO36; FSC No.: 33062; 
EmpL: 35; SIs. Mgr: Mark Northrup 

Local SaIe8 OffIces & Reps 
AL Huntsville, L & 0 .................... .. 
AZ Tempe, Gassner & Clark ............ .. 
CA Sen Diego, Taxel .................... . 
CA Sen Jose. Taxel/North .............. . 
CA Seal Beach, Taxel .................. .. 
CO Denver, Wast Inc. .................... . 
FL Ft Lauderdale, Hughes Assoc. ....... . 
GA AUanta, L & 0 ...................... .. 
IL Roiling Meadows, Sumer, Inc. •........ 
IN Indianapolis, John H. Weavf1f Co. Inc. 

MD Baltimore, Bernard WhHe ............ . 
MA Centon, New England EIcIm. Sis. .•... 
MI Blmingham, Forand Sis. ............ .. 
MN St Pau~ Countryman Assoc. ......... . 
NC Raleigh, L & 0 ...................... .. 
NO Wilmington, L & 0 .................. .. 
OH Cleveland, C. J. Vonernen Co. ........ . 
OR Portland, General EIctms. ............ . 
PA Hatboro, Joe OberHes Co. ........... . 
1)( Dallas, eon.,. Tech. ................ .. 
1)( EI Paso, Alexander EnIprs. ........... . 
1)( Houston, eon.,. Tech. .............. .. 
UT Centerville, Wast, Inc. ................ . 
WA Renton, General EIctms. ............ .. 
WI Brookfield, Sumer, Inc. .............. .. 
Cen Don Mills, Ont, RD. Assocs. ......... . 

20&-837-1489 
602-968-9037 
619-578-2182 
408-272,6836 
21~596-8411 
~77-8180 

3Of>.72(}.1674 
404-39&-7079 
708-991-8500 

317-257-7861 
301-484-5400 
817-628-4835 
313-844-0087 
612-84&-9151 
919-876-5301 
919-256-8110 
216-226-8000 
~297-6500 
21 !>-67&-4226 
214-783-8631 
91!>-591-3142 
713-961-1282 
208-868-8227 
206-884-0969 
414-784-6841 
416-444-0959 

Local Sales Offices & Reps FERROXCUBE, See Philips Components 'Discrete 
AZ Scottsdale, Ferranti Venus. Inc. ....... 602-991-9864 Products Divi~ 
MA Chelmstord, B B C . ................ ... 508-937-3400 
Cen Nepean, Ont, Subtec lid. ............. 613-7~ 7720 . FIBERGUIDE INDUSTRIES INC. 1 Bay St, StIrling, NJ 

Local DIstributors 07980, Tel: 908-847-6601, FAX: 908-847-6484; EmpL: 80; 
AL Huntsville, WA Brown lnat ........... 20f>.89(}'9224 SIs. Mgr: Sharon Venzke, Ind. 
AZ· Scottsdale, Ferranti Venus .. . . . . . . . . . . 802-991-9684 
CA Sen Mateo, Haller North ............. 41 !>-349-4700 
CA Westlake Village, Cal Rep ........... " 80&-371-4586 
FL 0r1and0, WA Brown Inat ............. 407-B41H1660 

FIBEROPTIGS TECHNOLOGY, INC, Quassett Ad., 
Pomfret, CT 06258, Tel: ~2B-0443, ~5249, 
FAX: ~2B-7664, 800-543-2558 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 679 



FIBERO Manufacturers . and Sales Offices Directory 
FleERoPTlC SYSTEMS, INC. 468(H3 E. Los Angeles FILTER PRODUCTS, Rockwell International, 2990 

Ave., Simi Valley, CA 93063, Tet. 805-583-2088; FAX: 805- /urway Ave., Costa Mesa, CA 92626, Tel: 714-641-5311, 
583-4018; EmpL:30; SIs. Mgt: Richard LockeII ta.EX: 685532(COlUNS CSMA), FAX: 714-641-5320; 

FSC Il10.: 2X491; EmpI.: 60; SIs. Mgt: Bob Johnson 

FI8EATEK INC. p.o. Box 4000, 305 Beasley Dr, F<ankfin, . 
TN 37065, Tel: 815-794-1400, FAX: 815-79O-82iI9;Empi: 
30 

FIBRONICS . INTERNATIONAL.. INC., 
Communications Way, . Independence Park, Hyannis, 
MA02601-1892,.· Tel: 50IH78-0700, ta.EX: 951297; 
EmpI.: 500; SIs. Mgt: Len Julius; DIst. Mgt: Jim Sproul 

Dc 
FAX: 301-881-0530 

FIC CORP. 12218 Parklawn Dr. RockVIlle, MD 20852, Tel: 
301-881-8124,800-638-8594, lWX: 71()'828-8809; FSC 
No.: 3813; EmpI.; 48; SIs. Mgr: Robert E. Frye. V.P~; DIst. 
Mgt: Robert E. Frye. V.P ........................ &01385 

FlLTRON CO., INC., Sub. Of ARX Inc., 14&-£ Sweet 
Hollow Ad., Old BeIhpage, NY 11804, Tel: 511Hs2-1144, 
FAX: 516-752-0905; FSC Il10.: 81831; EmpI.; 90; 818. Mgt: 
RIcIiard Michelson ..................... ~ ....... A·1873 

LDcel Sales 0ffIce8 & Reps 
CA Fallon, Gilland MIIqJ .................. 406-335-3884 
CA La Habra, Cygnus .................... 213-891-2993 
CO Boulder, A Biseell Co. ................ 303-444-1173 
OH Kettering, J. May Assocs. ............. 513-296-1748 
PA Furlong, AvenIr, Inc. .. .. .. .. .. .. .. .. ... 215-348-8290 
IL Palatine, Technical SIs. Assoc. ........ 312-991-8600 
MD Baltimore, Bernard White & Co. ....... 301-484-5400 
MA North Ando_, Russet ............... 506-794-4995 
NY E. Syracuse, Mall Svcs. ......... : .. . .. 315-437-7093 
NY Melville, Camet! Assoc. ............... 51&694-1600 
NY . Melville, Carnee Assocs. .............. 51 &694-1600 
OH Kettering, J. May Assocs. ............. 513-296-1748 
NY Syracuse, Material Svcs. .............. 315-437-7093 
PA Furlong, Avenir, Inc. .. .. .. .. .. • .. .. .... 215-348-8290 
TX Bedford, De Armond En!. ............. 817-287-2048 
TX Bedford, DeArmond EnIprs. ........... 817-287-2048 
WA Mercer Island, Eagle Enterprises ...... 206-232-7401 

FIDELITY CHEMICAL PRODUCTS CORP., 472 FILTRONICS, INC, 6010 Parretta, Kansas City, MO 84120, 
FrellnqhuysenAve., Newark, NJ 07114, Tel: 201-242-41.10, Tel: 816-231-7375, FAX: 816-24Hl388; FSC Il10.: 53733; 
FAX: 201-242-5798; EmpI.: 55; SIs. Mgt: Michael EmpI.: 70; 818. Mgr: Brenda Gabbert 
AIeksinas 

FINISHERS, INc. 517 AIdo Avenue. Santa Clara, CA 

FISHER-BAKER CORP. 3108 IndusIriaI 31 SI, Fort PIerce, 
FLA 34957, Tel: 407-468-0750, FAX: 407-486-7879; SIs. 
Mgt: R Pack . 

FISHERCAST, Fisher Gauge Limited, p.o. Box 179, 
PIiterborough, Ontario, Cenada K9J BY9, Tel: 705-748-
9522, FAX: 705-748-8818; EmpI.: 1800; SIs. Mgt: Larry 
Hat!iaId 

FISHERTECH, Fisher Gauge Limited. 194 SophIa 
Street. p.o. Box 179, Peterborough, Ontario, Canada K9J 
8Y9, Tel: 705-748-9522, ta.EX: 06-982838, FAX: 705-
746-8312; EmpI.: 2000; SIs. Mgr: Earl BaIaay 

FISONS INSTRUMENTs, 24911 Stanford Ave., Valencia, 
CA91355, Tel: 605-295-0019, ta.EX:472013O,FAX: 805-
295-0419; EmpI.: 200; SIs. Mgt: Robert Boyd 

FITCHBURG COATED PRODUCTS, 
Technogrsphics, Inc., p.o. Bcx 1108, Scranton, PA 
18501, Tel: 717-347-2035; EmpI.: 300 

THE FIVE STAR CO. 120 W. Main St, PlanlsvllIe, CT 
O8479,TeI: 2IJ3-82&.5581, FAX: 203-82t-5152; 818. Mgr: 
Robert Murphy 

FJA INDUSTRIES, P.O. Bcx 242, Santa Clara, CA 95052, 
Tel: 408-727-0100, TWX: 91CK338-026O; 818. Mgr: Frank 
J. AIdezzone 

FlANN MICROWAVE INC. Ste. 2200, One Kendall 
Square, cambridge, MA 02139, Tel: 1-800-937-3772, FAX: 
617-5n-8234; SIs. Mgr: Lawrie Lensdall 

FIELDPIECE INSTRUMENTS, 8322 B Artesia, Buena 
Park, CA 90621, Tel: 714-992-1239, FAX: 714-992-1239; 
EmpI.: 5; SIs. Mgr: Jan Nail; DIst. Mgt: Ray Harju 

94054, Tel: 408-988-0222; Empl: 10; SIs. Mgt: Denise FLEX-CORE DIV., Morlan .. As8oca., Inc., 8825 
Firebaugh McVay Blvd, worthington, OH 43235, Tal: 814-889-6152, 

FAX: 609-599-9508 
FIFTH DIMENSlON,INC. 801 New York Ave., Trenton, 

NJ 08838, Tel: ~ lWX: 510-881-8412; EmpI.: 
80; SIs. Mgr: Dick CIawges. Prod. Mgt. 
...•..•.......•.•. a.1268-12811,1488-1488, 1 .... 1687 

THE FIRST ELECTRONICS CORP. 71 Von Hillem St, 
BosIon, MA 02125, Tel: 617-266-2430, FAX: 817-286-
0332; FSC Il10.: 14532; EmpI.: 65; SIs. Mgt: Chris 
Nastopoulos 

FISCHER~~ 
CONNECTORS 
INCORPORATED 

FAX: 805-295-0090 
FISCHER CONNECTORS, 26245 Avenue Crocker, 

FAX: 614-876-8538; Empi.: 10; SIs. Mgr: D. Morlan 
................................................. A·2228 

Mel 
FLEXIBLE FURNITURE DIVISION 

FAX: 616-685-9195 
FLEXIBLE FURNITURE DIVISION. Metal 

Components, Inc. 323 Acorn Street. Plainwell, MI 
49080, Tel: 816-685-6831; EmpI.; 32; SIs. Mgt: Lym D. 
Middlebrook ...... .. .... .. .. .. .. .. .. ...... .. • ... (>1083 

LDcel Sales OffICe8 & Reps 
NJ Trenton. Fifth DimensIon .. .. • .. .. .. .. . 609-393-8350 

Valencia, CA 91355, Tel: 805-~ l-aoo-344-0445, LDcsI Ss/es 0ffIce8 & Reps 
TELEX: 499-4182 ........................ (>1365-1371 CA 

FlL-COIL COMPANY, INC. 800 Axinn Ave., Garden CIty, 
NY 11530, Tel: 516-228-9445, ta.EX: 960127 SWIFT 
NYK, FAx: 516-228-9084; FSC Il10.: 58528; EmpI.: 85; SIs. 
Mgr: William Goldman 

FILM MICROElECTRONICS, See General 
Microcircuits 

LDcel Ss/es 0ffIce8 & Reps 
AL Huntsville, Scuth Das9l & Mktg. .••... 205-680-3823, 

FAX:205-680-3824 
I\Z. Scottsdale. T.C. EIctmc. Sis., Inc. .; ••... 802-994-5153, 

FAX:802-9fIO.8848 
CA Fairfield, Baribeau" Assocs. .....•...... 707-428-8095, 

FAX:707-428-8099 
CA Mission Viejo, Wayne CItan1Je. Assocs. 

..................... 714-581-3459FAX:714-581-2432 
Moorpark, Interconn Tech. MkIg. •...••. 605-523-1582, 

FAX:605-523-1583 
Valencia, FIBCher Connectors, Inc. ..... 605-295-0600, 

FAX:805-295-0090 
Golden, J.F. Hurlbut Co. .......•....•.. 303-279-7796, 

FAX:303-278-9909 
FL Indan Harbour Bell. BIR Toy & Assocs. 

...•................ 407-773-5805,FAX:407-n3-4961 
IN Greenwood, Valentine & Assocs. •.••.. 317-886-2260, 

FAX:317-881-4904 
MD Baltimore, ChesapeakelndlMktg. ..... 301-853-0478, 

FILM MICROELECTRONICS INC. 10 B Centennial CA 
DrIve. Peabody, MA.Ol960, Tel: 506-532-9913, FAX: 506- CA 
532-9954; FSC Nci.: 27851; EmpI.: 101; 818. Mgr: Karl Cyr 

FILTER CONCEPTS INC. 2624S. Rousselle, SantaAna. CO 
CA 92707, Tet: 714-545-7003, FAX: 714-545-4807; SIs. 
Mgr: Las Edelberg ....................... A·1620-1623 

[§.!' 
BRILL 
ELECTRONICS 
(415) 834·5888 
610 E 101h 51. Oakland. CA 94606 

( -IFLUKEI ) 
(213) 452·8002 

. FAX:301-653-4875 
MA Newton. M. A Olson Assocs. Inc. ....•. 817-244-4030; 

FAX:617-244-8572 
MI Madison Heights, Pine Sis.. Inc. .......• 313-569-0350. 

FAX:313-589-3420 
MN MInneapolis, Electro-Tee Assocs. ...... 612-853-0242, 

. FAX:612-854-8801 
NJ Corbin CIty, Brown Assocs. ••••...••••. 609-828-3434, 

FAX:609-828-4012 
NJ Wayne, G.T. Assocs., Inc. .............. 201-894-8040, 

FAX:201-894-6483 
NY Unadilla, J.E.F. Assocs. ...••...••.••••• 807-36lH1239, 

FAX:607-389-5056 
OH Cleveland, KT IDEPCO ................ 216-442-8200, 

. . FAX:216-481-2101 
TX 1Mrig, Aid EIctrns., Inc. ............. ; ... 214-79().4761, 

FAX:214-79().9792 
WA R!Idmond. eclipse MkIg. .......... , .... 206-885-6991, 

FAX:206-883-9481 
Can RichmOnd HiD. 0nI., Renmark E1ctms. Ltd. 

; ................... 416-681-8844,FAX:416-681-8848 

00 
MN 
NJ 
OH 
VA 

Rancho Cucamonga, B & E Assocs. •. 
Westmi_, Fma Line Tech. •........ 
MinneapoIia, HaIdemaIl+Iomme Co. .. 
Riilgwood, Eastern SciantIfic Prods. •.. 
Medina, Danco Equip. .............. .. 
Voenne. Morgan SciantIfic ........... .. 

816-282-3224 
303-42Q.3583 

612-331-4880 
201-72&-7200 
216-723-3233 
703-893-4308 

FLEXIBLE TECHNOLOGIES, Arion, P. 0. Box 4305, 199 
Amaral St, E. Providence, RI 02914, Tal: 401-434-2340, 
TELEX: 6872602, FAX: 401-434-2557; EmpI.: 85; SIs • 
Mgr: Herb Howard 

For sales oIIices and reps. in the Northeastern regIOn, call 
Ron Sencer- 401-434-2340 For sale oIIices and reps. in 
California, call Rick Kirchhoff- 714-54().2611 For sales 
oIIices and. reps. in MichIgan, OhIo, and Indiana, call 
STAFFCC>- 216-331-5100 For sales oIIices and reps in 
Chicago,Minnesola, and Colorado, call Phil ~ 
812-942-9902 

FLEX·KEY CORPORATION, Emerson Ave., GIoucesIer, 
MA 01930, Tet 506-261-2040, FAX: 506-261-4730; FSC 
Il10.: 51163; EmpI.: 50; 818. Mgt: Robert Kaane . 
.................................................. &O1l!O7 

LDcel Sales 0ffIce8 " Reps 
I\Z. Scottsdale, 001 ..................... .. 
CA Anaheim, GabrIel ................... .. 
CA Los Angeles, DaIomasi & GrUpp .••.•• 
CA Santa Clara, DGI ................... .. 
CO Denver, Advent Corp. ............... .. 
DC RockVIlle, MarkIron .................. . 
IA Cedar Rapids, Tech. EIctms. Inc. ..•.•• 
MD Hunt VaIIay, MarkIron ............... .. 
MI 8irnInghl!rn, RlIay-CotIer Sis. .•..••..• 
NY HlJIlIIrVon, J. A KaeneIh Co. ......... 

802-947-3724 
714-888-0880 
213-816-0929 
408-492-9286 
303-455-1985 
301-261-8990 
31H1l6-5443 
301-828-1111 
616-284-5744 
516-351-7008 

FLEX-LINK PRODUCTS, INC. 599 Fourlh St, San 
Fernando, CA 91340, Tel: 818-898-1451, FAX: 818-365-
3022; FSC Il10.: 8Z887; EmpI.: 60; SIs. Mgt: AI W~ 

FLEXSTAR CORP. 2040 Fortune Dr. Il1o. 101, San Joee, 
CA 95131-1823, Tel: 40Il-433-077O, FAX: 406-433-1788; 
EinpL: 57; SIs. Mgr: Michael WItte, DIr. SIs./MkIg. 

680 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory FOXEL 
FLEXTRONICS INTERNATIONAL, 48001 Fremont 

Blvd., Fremont, CA 94538, Tel: 510-226-3539, FAX: 510-
226-3535; EmpL: 1800 

FLUID COMPONENTS, INC., 1755 La Costa Meadows 
Dr. San Marcos, CA 92069, Tel: 619-744-6950, TELEX: 
695092, FAX: 819-744-8095; ErIlJL: 130; Sis. Mgt; Glen 
Fishman 

JOHN FLUKE MFG. CO., INC. 6920 Seaway Blvd.. 
Everell, Wa 98208, WA 98203, Tel: 208-347-8100. TELEX: 
185102, TWX: 810-445-2943, FAX: 208-356-5982; EmpL: 
2400; SIs. Mgt; R WamboH; Dist. Mgr; R Mewett 
.. .. .•.. .•....•. ..•..•..•..••. 1)01248-1249, 1408-1409 

Local Sales Offlces & Repa 
AL Huntsville, Jom Fluke MIg. Co., Inc. . .. 205-837-0581 
AZ Phoenix, Jom Fluke MIg. Inc. ......... 802-438-8314 
CA Fremont, John Fluke MIg. Co., Inc. •••. 415-851-5112 
CA Irvine, Jom Fluke MIg. Co., Inc. .....•. 714-863-9031 
CA San Diego. John Fluke MIg. Co., Inc. •• 819-567-4884 
CO Denver; John Fluke MIg. Co., Inc. .•••• 303-895-1000 
CT Hartford, Jom Fluke MIg. Co., Inc. .... 203-869-3541 
DC Washington, John Fluke MIg. Co., Inc. 

....................................... 301-770-1570 
FL Orlando, Jom Fluke MIg. Co., Inc. .•••. 407-331-4861 
GA Atlanta, John Fluke MIg. Co., Inc. •..... 404-953-4747 
IL Chicago, John Fluke MIg. Co., Inc. .•.. 708-705-0500 
IN Indianapolis, John Fluke MIg. Co., Inc. 

....................................... 317-875-7870 
MA Boston, Jotm Fluke MIg. Co., Inc. ...... 508-883-2400 
MI DetroIt, John Fluke MIg. eo.. Inc. ...... 313-453-3373 
MN Minneapolis, Jom Fluke MIg. eo.. Inc. 

....................................... 612-452-4264 
NJ Par&IIUI, Jom Fluke MIg. eo.. Inc. .... 201-~ 
NY Rochester, Jom Fluke MIg. Co., Inc. .. 716-323-1400 
NO Greensboro, Jom Fluke MIg. Co., Inc. 

....................................... 816-294-8618 
OH Cleveland, John Fluke MIg. Co. Inc. ... 216-234-4540 
OH Dayton, John Fluke MIg. Co., Inc. ...•. 513-436-2224 
PA Philadelphia, John Fluke MIg. Co.,Inc. 

....................................... 215-647-9550 
1)( Dallas, John Fluke MIg. eo.. Inc. .•...• 214-406-1000 
1)( San Antonio, John Fluke MIg. eo.. Inc. 

....................................... 512-340-0498 
WA Seattle, Fluke EIcIrns. Canada Inc. .... 208-356-5512 
WA Seattle, John Fluke MIg. Co., Inc. ...•.. 206-881-8966 
Can Mississauga, Ont, Fluke EIcIrns. Canada Inc. 

.... .. .. . .. . . .. .. .. .. . .. . , . .. .... .. . .. . 416-890-7600 

System & Bench OMM's 

Fluke Diet Prods. are available from Fluke authorized det 
Call 600-443-5653 for your nearest diet 

FORCE, INC. 825 Park St., Christiansburg. VA 24073, Tel: 
703-382-0462, FAX: 703-38HI392; FSC No.: 64871; 
ErIlJL: 40; SIs. Mgt; James W. Vanhoozier 

FOREDOM ELEC. CO. Blackstone Inds. Inc., Route 6, 
Belhe~ CT 06801, Tel: 203-792-6622, TELEX: 643483 
BIckstone" FAX: 203-790-9632; EmpL: 80; SIs. Mgt; Sandi 
Pascoe, Sis. Mgr. 

FORMA SCIENTIFIC, INC., Box 649, Marietta, OH 45750, 
Tel: 61+373-4763, FAX: 61+373-8770; Ernpl: 425; SIs. 
Mgt; Art Fad, VP of Domestic Sis. 

FORMAX, 1120 Federal Road, Brookfield, CT 06804, Tel: 
203-775-9492, FAX: 203-775-4376; ErnpI.: 20; SIs. Mgt; 
Frank Barbera 

FORTE TECHNOLOGY, INC., 201 carnegie Row, 
Nofwood, MA 02062, Tel: 617-769-9150, TWX: 710-346-
0872, FAX: 617-769-5308 

FORTRON/SOURCE CORP. Power Supplies, 6816-
G Pattereon Pass Rd.. Uverrnore, CA 94550, Tel: 415-373-
1008, TELEX: 559291 FORTRON UD,FAX: 415-373-1168; 
EmpI.: 150; SIs. Mgt; louie Aldama 

FOUNDATlON INSTRUMENTS INC. 24 Colonnade Rd.. 
Nepean, ON, Canada K2E 7J6, Tel: 613-226-4000, TELEX: 
053-4153, FAX: 613-226-4602; SIs. Mgt; Jean Paul 
Clermont 

FOURJAY INDUSTRIES, Box 14617 Northridge Br. 
Dayton, OH 45413-0817, Tel: 513-89!H1444, FAX: 513-
890-1692; EmpL: 42; SIs. Mgr; M W. Frawlay 

FDxconn(R) 
FAX: 714-256':'2068 

FOXCONN INTERNATlONAL, Hon ... ~ 590 W. 
Lambert Rd.. Brae, CA 92621, Tel: 714-256-1868; EmpL: 
120; SIs. Mgt; I'd Lorenzen; Dist. Mgt; I'd Lorenzen 
.... ... .. ........ ...... ....... ............. C'1372-1374 

FLUKE 

Handheld OMM's 

L.ocaJ Sales Offices & Repa 
CA Sunnyvale, Foxconn .................. 406-749-1228 
L Wheeling, Foxconn ................... 708-215-4870 
OR Hillsboro, f=oxconn .. .. .. .. .. .. .. .. .. .. 503-648-6998 

L.cical DiBt1ibutors 
CA San Joee, Hallmark EIcIms. ....•.....• 408-432-4000 
CO Englewood, Hallmark EIcIrns. ......... 303-790-1682 
MN Eden Prairie, Hallmark EIcIrns. ........ 612-941-2600 
1)( Dallas, Hallmark EIcIms. .............. 214-553-4300 
WA Seattle, Hallmark EIcIrns. ............. 205-547-(1415 

..Ie' 
fllCTRONICS 

FAX: 813-693-1554 
FOX ELECTRONICS, 5570 Emerpriee Pkwy. Ft Myers, 

FL 33905, Tel: 813-893-0099. TWX: 510-951-7366; FSC 
No.: 61429; SIs. Mgt; EL Fox/Bill SpIno 
. .......................................... A-1384-1318 

L.ocaJ Sales Offlces & Reps 
AL HooIsvllle, Southeast Tech. Grp. .... .. 
AZ Mesa, System Sis. of ArIzona Inc. .... . 
CA Camerin Park, Brooks Tech. Grp. .... . 
CA Canoga Park, Groll Assocs. .......... . 
CA Irvine, Groll Assocs. ................ .. 
CA MI View, Brooks Tech. Grp. .......... . 
CA North Hollywood, Groll Assocs. ...... . 
CA Poway, Groll Assocs. ................ . 
CA San Clemente, Groll Assocs. ........ . 
CA San Clemente, Groll Assocs. ........ . 
CA West Covina, Groll Assocs. .......... . 
CO Littleton, Magatronix ................ .. 
CT North Haven, Kitchen & Kutchin ..... . 
~FL AItamQnte Spring, SemIronic Assocs. 

FL Clearwater, SernIronlc Assocs. •.....•. 
FL Ft Lauderdale, SemIronic Assocs. .... 
GA Lawrencevilla, SoUtheast Tech. Grp. .. 
L Itaske, Janus Inc. .................... . 
IN Indianapolis, Wilson Tech. Sis. Inc. ••.. 
IA Cedar Rapids, SpecIrum Sis. ......... . 
KS Overland, Spectrum Sis. ............. . 

205-534-2376 
802-464-9969 
916-676-2025 
818-684-9550 
714-837-11871 
415-980-3880 
816-509-9111 
619-873-4321 
714-381-2321 
714-496-8588 
816-926-8579 
303-730-8262 
203-239-0212 

407-831-8233 
613-461-4675 
305-731-2484 
404-979-2055 
708-250-9650 
317-872-2513 
319-386-0576 
913-846-6811 

Temperature 
Logging Systems 

I FLUKE Authorized 
Stocking Distributor 

For Product Information & Ordering, 
Call RAG Electronics ... 

!r 800-732-3457 or 818-998-6500 

RAG Electronics, Inc. • 21418 Parthenia Street • Canoga Park, CA 91304-1597 • FAX 818-407-5559 
Electronic Test Equipment. New & Reconditioned • Sales • Rentals • Service • Acquisitions • Since 1971 

EEM 1991 North American offices only. For worldwide reps & distributors, see V91. W. 681 



FOXEL Manufacturers·and Sales OffIces· Directory 
MD EIIcoItClty,BeaconNorthInc. ... ; •••• 301-461-$442 CA 
MD RandalIaIown, Beacon North Inc. ••••• 301-655-22e6 CA 
MA Burlington. KItchei1 & Klitchln ......... 617-229-2660 CA 
MI BenIoo Haber, McNabb & Assocs. ... 611H125-2166 . CA 
MI Groaae PoInIe, Greiner ............... 31:H8e-0166 CA 
MIll Edna,OIbbEIctrn.SIa ................ 61~ CA 
MN Mnnetonka, Glbb EIcIma. SIs. ........ 61~ CA 
Ms MerIdIan, SouIhaasI Tech. GJp. ....... 601-486-7065 CA 
Me) FIoriumII, SpeQlrum Sis. ............. 31<1-921-1313 CA 
Me) ~SpeclrumSls. ............ 314-731-1;151 CA 
NO Zebulon, SouIheast Tech. Grp. .. .. .. .. 919-266-55611 ~ 
NJ MedIord, Component ConIIuIIanIs •••. 6QH54.53OO CA 
No) P~,i'iLM ...... ; .............. 201-263-1535 CA 
·toN Alburquerque. System SIs. ~ toN ••••• 506-889-2901 CA 
NY Northport, HLM .......... ; ............ 51&-757-1606 CA 
NY . Syracruse, PI T~.. ...... .......... 315-455-7346 CA 
NY Wlllamsville, PI Tronlcs • .... • .... .. .. • 71 &-669-7638 CA 
OK BeIhatIy, Deaign MkIg. ................ 405-78&-5911 CA 
OH centerville, a-MkIg. Inc. .. .......... 513-436-2061 CA 
OH Rk:hIIeId; a- MkIg. Inc. .............. 21 &-659-3131 CA 
OR Portland, E.S. Chase ..... ,.. .. .... .. .. 503-292-8640 CO 
PA AlIson PIIirk, a- MIdg. Inc. .......... 412-492-1150 CO 
PA Plttaburgh, Bear Mldg.lnc. ............ 412-531-2002 CO 
1X AustIn, DesIgn MkIg. .................. 512-263-Il151 CA 
1X Dallas, DesIgn MkIg. ............ ...... 214-480-8151 
1X Houston, DesIgn MkIg. ................ 71~18 CO 
UT Salt Lake City, Charles FIelds & Aasocs. CT 

............................. .......... 601-531-6177 CT 
VA SierIing, Beacon North Inc. ........... 703-47&-2480 CT 
WA Kirkland, E.S. Chase .................. 206-823-9535 CT 
WI WaukeIIa, Janus Inc. .................. 414-542-7575 FL 
PR Halo Rey, SemIronIc Aasocs. . •• . . . .. . . 809-776-0700 
Can Kanata, ON, EI8cbo Source, Inc.. .•••• 613-592-3214 FL 
Can PoInte Claire, PO, EIectlO Source, Inc. FL 

Can RexdaIe, ON, EIectlO Source, Inc. ....• 
Can V_, Be, EI8cbo Source, Inc. .•. 

Local DIsbtbu/OIII 

514-630-7466 FL 
41&-675-4490 FL 
604-435-6066 FL 

ChaIsworth, Future EIcIms. Corp. ...... 81&-772-6240 
ChaIaworth, MarlIhaIInda. ............ 818-401-4100 
EI Monte, Marshaliinda. .............. 81&-307-6313 
EI Monte, MarshalIIncIs. .............. 818-459-5527 
Irvine, Future Elclnis.lnc. ............. 714-250-4141 
1rvine.·1nteIJ8Ied EIcIma. Corp. •.• •• • •• 714'837-11960 
Irvine, Marahaliinds. ...... ;........... 714-659-5050 
Milpilaa, Marahallinds. ..... ...... .. ... 4OIHI42-48OO 
Mountain VIew,lnlactlalaKO........ 415-967-6818 
Rancho Cordova, MarahaIIInds. .•••.• 916-635-9700 
Reseda, Jan DeIIiceB ................. 81&-70&-1100 
San Diego, ~ EIcIma. .......... 619-535-0011 
San DIego, Future EIcIms Corp. • • ••• • • 619-27&-5020 
San Diego, MarshalIInds.............. 619-57&-9600 
San Jose, Future EIcjms. Corp. •••.•.• 406-435-9100 
San Jose, InIagrated EIcIrn8. Corp. •••• 408-435-1000 
San Jose, Jaco EIcIma. Inc. ........... 406-432-9290 
Santa Clara, Cypress EIcIma. •........ 408-980-6400 
TusIIn, Jaco EIcIms.·.................. 714-258-9003 
W8IIIIake VIllage, Jaco EIcIms. Inc. •• • . 805-495-99118 
Woodland, Cypress EIcIms. ........... 81&-711>-7780 
BroomIaIcI, Future EIcIma. Corp. •••••• 303-421-0123 
Denver, IrQgrated EIcIms. Corp. ••••.• 303-292-6121 
Englewood, Cypress EIcIma. ....•..... 303-792-5829 
~ Integrated EIcIms. Corp. 

91 B-383-603O 
Thornton, Marshall IneIs. .............. 303-451-6383 
IIeIheI, Future EIcIms. Corp. .......... 203-743-9594 
Meriden, Jaco Elclma.lnc. ............ 203-235-1422 
Wallingford, CronIn EIcIms. Inc. ....... 203-285-3134 
Wallingford, Marahalllnds./CT DIY. .•• 203-265-3622 
AIIamonte Sprgs.. Future EIcIms. Corp. 

Altamonte Sprgs.. Marahaliind. •...••. 
Boca Raton, Jaco EIcIms. ........... . 
~, Future EIcIms. Corp. .••••• 
Fort lauderdale, MarahaIIInds. .•••.•. 
Fort lauderdale, Reptron EIcIms. Inc. 

407-767-6414 
407-767-6565 
407-241-7943 
813-57&-2770 
305-1177-4660 

....................................... 305-735-1112 
AL . HW18IViIle, Marahailinels. ........... .. 205-661"1235 

205-533-0783 
205-722-9500 
602-437-1060 
800-642-8722 
602-496-02lIO 
800-642-8722 
602-96&-2256 
213-404-0445 
818-67&-7000 

FL Sl PeIerabuIg, MarahalllneIs. ......... 813-573-1399 
AL HunIIIviIle, ~ EIcIma. •.....••.•• 
AL Hunl8VlIIe, RepIroIl ................. .. 
AZ Phoenilc, Force EIctma. ............. .. 
AZ Phoenix, Future EIcIms. Inc. ......... . 
AZ Phoenilc, MarahalIIncIs. .... , ........ .. 
AZ Phonenix, Future EIcIms. Corp. .•••••• 
AZ T8ft1lII, ow.- EIcIma. ............ .. 
CA ~ Park, ~ EIcIms. ....... .. 
CA Calabaaaa, MarahaIIInda ......... ; ... 

System & Bench OMM's 

FL T~ RepIron EIcIma. Inc. .......... 813-855-4656 
GA Norcross, Future EIcIms. Corp. • • . . • . •• 404-441-7676 
GA Norcross, Marshailinds. •..•.•.•.•...• 404-923-5750 
GA Norcross, RapII'on EIcIma. Inc. ••.••••. 404-44&-1300 
L eer-me. Cypress EIcIma. ..•.•...• 70&-351>-2005 
L Hollman EstaIes, Integrated EIcIms. Corp. 

• ............ , • . • • • • . . • • . • • • • • . .. • • .. .. 70&-843-2040 
II. Schaumburg, Future EIcIma. Corp. •..• 70&-662-1255 
IL Schaumburg, Marahailinels. .......... 708-490-0155 

FL.UKE 

Handheld OMM's 

IL. ScI&Jmbu'll Rep\ron EIctmaInc. ...•. 708-682-1700 
IN Carmel. AIIex EIclma.Inc. .. ............ 317-64&-1323 
IN IncIanapoIle, MIIIIIhaIIInds. ........... 317-.297-G483 
KS Lama, MarahaIIInds. ................ 913-492-3121 
MD Columbia, Future EIcIma. Corp. ....... 800-838-1851 
Me ColumbIa. Jaco Elclma.1nc. .,......... 301-996-6820 
Me SiIYerSpring,MnIaIIIncIs. ........... 301-622-1118 
MA IIoIIon, Future EIcIma. Corp. •••.•••••• 50&-36&-2400 
MA NedIam, CronIn EIcIm8. Inc. ......... 817-449-5000 
MA Tewkabury. Jaco EIcIma.. ............. 5OIHI4O-OO10 
MA Westboro, Future EIcIma. Corp. ....... 800-440-005O 
MA WlImingIon, Jaco Elclms.1nc. ......... 817"273-1aeo 
MA Wilmington, MarshalIInds. ............ 817-65&-0810 
MI Grand RapIcIe, EO EloIrha., Inc. •....•.• 81&-530-0576 
MI Grand RapIcIe, Future EIcIma. Corp. ... 618-69H672 
.MI Livonia, Future EIcIms. Corp. ......... 313-261-5270 
MI Livonia, MarahaIIInds. ................ 313-525-5850 
MI Uvonia, RapII'on Elclma.lnc. .......... 313-525-2700 
NO RaleIgh, RepIron EloIrha., Inc. ....... ,. 919-67l>-5169 
MI Wyomng, EO EIcIma. Inc. ............. 61&-530-0576 
MN Eden PraIrie, Cypress EIcIms.......... 612-9344104 
MIll Eden PraIrIe, Future EIcIma. Corp. .... 612-944-2200 
~ MImetonka, RepIron EIcIma. Inc. ..... 612-93&-0000 
MN Plymouth, MarahalIInds. .............. 612-559-2211 
Me) BridgaIon, Marshallinda. .............. 314-291-4850 
Me Sl Charles, Heartland Elctma.1nc. .... 314-447-3418 
Me) Sl LouIs, Franklin EIcIma.............. 314-429-3111 
NH ManchesIer, Cronin EIcIma. Inc. ....... 605-624-0105 
NJ. Bellmawr, MId·AIIanIIc EIcIma. ........ 609-931-5303 
NJ FalrIIeId, MarahaIIlneIs. ............... 201-682-0320 
NJ MarIIon, Future EIcIma. Corp. ••••••••• 809-596-4080 
NJ Mount LauNI, Future EIcIma. Corp. .,. 809-77&-7600 
NJ Ml Laure~ MarahaIIlneIs. •.•••..•.••.• 809-234-9100 
NJ Totowa, Jaco EIcIms. Inc. ............. 201-1142-4000 
NY Buffalo, SummiI ...................... 71&-667-2800 
NY Cedar Rapids, Dee EIcIma. .... : ...... 319-385-7561 
NY E. Syracuse, CIonin ................... 315-433-0033 
NY Hauppauge, Future EIctma.Corp. •••••• 51 &-234-4000 
NY Hauppauge.JacoElclms.Inc. ••••••••• 51&-273-5500 
NY HaupPauge U MarshaillneIs. ......... 51 &-273-2424 
NY Johnson City, MarshaIIlneIs. .......... 607-79&-1611 
NY UvarpooI, Future EIcIma. Corp. ....... 315-451-2371 
NY Rocheater, CAM/RPC ................ 71&-427-119911 
NY Rocheater, Future EIcIms. Corp. ...... 71 &-272-1120 
NY Rocheater, Mnhaliinds. ............. 71&-235-7820 
NY Rocheater, Sunmll .,.:............... 71&-334-6110 
NY Stony Brook, Dove EIctms. ........... 51 &-669-7733 
NY VIcior, Add EIcIma. ................... 71&-924-4780 
NO Raleigh, Marshaliinds. ................ 919-67&-9882 

Temperature 
Logging Systems 

FLUKE Authorized 
Stocking Distributor 

For Product I'nformation & Ordering, 
Call RAG Electronics •. ,. 

.!r 800~ 732-3457 or 818-998-6500 

RAG Electronics, Inc. • 21418 Parthenia Street • Canoga Park, CA91304-1597 • ,FAX 818-407-5559 
Electronic Test Equipment • New & Reconditioned • Sales • Rentals • Service • Acquisitions. Since 1971 
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Manufacture.rs and Sales Offices Directory 
OH Cleveland, CAM/RPC •......•.•...•.. 216-461-4700 
OH Dayton. Marshall Inda. •••.•.••..•..•.. 513-898-4480 
OH Mayfield HIs., Future Elctms. .. . . . . • . . . 216-449-6996 
OH Solon, Marshalllnda................... 216-248-1788 
OH Solon, RepIron Elctms.lnc. ........... 800-445-7476 
OK Tulsa. Marshallinds. .................. 916-622-7151 
OH Westerville, Marshallinds. ............ 614-881-7560 
OH Worthington. Reptron Elctms.lnc ...... 614-436-6675 
OR Beaverton, AIrnac EIctms. . . . . . . • . • . . .. 503-629-8090 
OR Beaverton, Cypress EIctms. .. . . • . . . . .. 503~ 1-2233 
OR Beaverton, Future EIctms. Corp. ...... ~5-9454 
OR Beaverton, Integrated EIctms.Corp. • . . . 503-641-1690 
OR Beaverton, Marshallinds. ......•...... ~5050 
OR Portland, Cypress Elctms. . . . • . • . . . . . . • 503-223-8900 
PA Export, Advacom ..................... 412-325-7551 
PA McKaen, Advacom ................... 814-476-7774 
PA Pittsburg. CAM/RPC ................. 412-782-3770 
PA Pittsburg. Marshallinda. .............. 412-78&-0441 
TX AddIson. Jaco EIctms. ................ 214-733-4300 
TX Austin. Force Elctms. ................. 512-835-7395 
TX Austin. Marshallinds. ................. 512-837-1991 
TX carrollton, Marshall Inds. ............. 214-233-5200 
TX carrollton, Replron Elctms..lnc. ....... 214-702-9373 
TX Dallas, Cypress EIctms. •.. . . . . • . • . . . .. 214-225-0085 
TX EI Paso, Marshallinds. .. .. .. .. .. • .. ... 915-593-0706 
TX Farmer Branch, Force Elctms. of TX .. 214-247-9955 
TX Harlingen. Marshall IIIds. .. . . . . . . . . . . .. 512-542-4589 
TX Houston, Force EIctms. ............... 713-561-8644 
TX Houston. Marshallinds. . . . • . . . . . • . . • . . 713-895-9200 
TX Richardson. Future EIctms. Corp. ..... 214-437-2437 
TX RichardsOn, Jaco EIctms.Inc. ......... 214-235-9575 
UT North Salt Lake, Integraled Elctms. Corp. 

.... " .. . . . . . . • . . . . . . . . . . .. . . .. . . . . .. .. 801-977-9750 
UT SaK Lake CiIy, Future EIctms. Corp. . .. 801-972-8489 
UT san Lake CiIy, Marshallinda. ......... 801-485-1551 
WA Bellevue, A1mac Elctrns. .............. ~-9992 
WA Bellevue, Integraled Elctrns. Corp. .... 206-455-2727 
WA Bothell, Cypress Elctms. .............. 206-483-1144 
WA Bothelt Marshallinds. ................ 206-48&-5747 
WA Redmond. Future Elctms. Corp. •...... 206-881-8199 
WA Redmond. Jaoo Elctms.lnc. ........... 206-881-8199 
WA Spokane, Alrnac Elctms. •............• 509-924-9500 
WI Milwaukee, Progressivelmsge Inc. .... 414-321-4722 
WI Waukesha. Marshallinds. ............. 414-797-8400 
EXP PA, Advacom ......................... 412-325-7551 
Can Brampton, ON, Marshall IIIds. ......... 416-456-8046 
Can Downsvlew, ON, Future Elctms. Corp. 

....................................... 416-638-4771 
Can Nepean. ON, Carsten ................. 613-726-9250 
Can Ottawa. ON, Future EIctms. Corp. ..... 613-820-8313 
Can Pointe Claire, PO. Future Elctrns. Corp. 

Can Pointe Claire, po, Marshall Inds. ..... . 
Can Scarborough, ON, Carsten ......•..... 
Can Sl Laurent. PO. Carsten ............ .. 
Can Vancouver, BC, Future Elctms. Corp. .. 

514-694-7710 
514-894-8142 
416-495-9999 
514-334-8321 
804-293-1166 

FOX METER -INC., 525 N. Main St, Elburn, IL 60119, Tel: 
708-365-2422, FAX: 708-365-2898 . . . . . .. 001345-1347 

F-P ELECTRONICS, 6030 Ambler Dr., Mississauga. Ont. 
Canada L4W 2Pl, Tel: 416-824-3020, TELEX: 06-981437, 
FAX: 416-624-4572; Empl.: 280; Sf8. MgT: Paul A. Manuel 
••............•.........•....•........•..•. a-l075-1077 

Local Sales Offices & Reps 
IL Chicago. Matrix Media ...•............ BOo-263-4346 
MA Hopkinton, FP Displays, Inc .•......... 617-742-2335 
PA Paoli Tyler Griffin Co. ................ 215-647-1550 
TX Dallas. Matrix Media ........•........• BOo-263-4346 
Can Mississauga, Ont, F-P Electronics .... 416-624-3020 

FRAMAR METAL PRODUCTS CO., INC., 345 Carnegie 
Avenue, Kenilworth, NJ 07033, Tel: 908-241-0710, FAX: 
908-241-1876; Empl.: 7; Sis. Mgr: John W. Moore, Jr. 

JOHN FRANEK CO., INC., See Power Star, Inc. 

THE FREDERICKS COMPANY, Philmont Ave. & Anne 
Street. Huntingdon Valley, PA 19006, Tel: 215-947-2500, 
FAX: 215-947-7464; Sf8. Mgr: William J. Devlin 

rREED 
MegohmmetersllP 

FREED MEGOHMETERS, See Industrial Test 
Equipment. 

FREED TRANSFORMER CO., INC, Electronic 
Transformer COrp. P.Q Box 188, Totowa, NJ 07511, 
Tel: 201-942-2222, FAX:201,.Q42-9014; EmpL: 130; Sf8. 
Mgt: Den Rovine 

FREQUENCY & TIME SYSTEMS, INC. Datum, Inc. 
34 Tozer Ad., Beverty, MA 01915, Tel: 508-927-8220, 
TELEX: 94-0518 FTS BVL Y, FAX: 508-927-4099; FSC No.: 
58219; EmpI.: 72; Sf8. MgT: Robert E. Murphy 

FREQUENCY CONTROL PRODUCTS, INC., 
American Time Products Div., 430 Convnack Rd., Dew 
PI<.. NY 11729, Tel: 516-243-5730. TWX: 710-581-0014, 
FAX: 516-243-5745; FSC No.: 59559;03040; EmpL: 70; 
Sf8. Mgt: A. caggiano 

FREQUENCY DEVICES, INC., 25 Locust St, Haverhil~ 
MA 01832, Tel: 508-374-0761, TWX: 710-347-0314, FAX: 
508-521-1839; EmpL: 40; Sf8. Mgr: Frank J. DeGiso 
•..•..•..•.....•................. A-I674-1675; 001011 

LooaI Sales Offices & Reps 
CA Laguna Hills, Elotek Sys.,Inc. ......... 714-63Q-4856 
CA San Ramon, Tech. Consultan1s,lnc. ... 415-aso-0829 
FL Orlando, Digital Analog InIL Sis. .....•. 407-299-7754 
IL Chicago. Kingston Comps. ............ 312-477-7800 
MA Holbrook, Mclellan Assoc. .. ... .. ... .. 617-767-4771 
MI Uvonia, Lowel~Wendt Mkt. ...•.. :.... 313-464-2722 
NJ East Brunswick. Winch Sis. Assocs. ... 201-613-1515 
NY DeWitt. DB Environmental,lnc. ........ 315-448-0220 
NY Roslyn Heights. Winch Sis. Assocs. ... 516-881-3183 
NC Charlotte, Zelco AsSoc. ............... 704-541-6122 
OH Dayton, Midwest MkIg. ................ 513-733-2511 
PA Sellersville, TecIK)om Mklg. ....•..... 215-723-0820 
TX Dallas, Norcom Assoc. .. . . . . . . . ....... 214-368-4888 
WA Seattle. Brett Assbcs. ................. 206-431-8090 
Can Don Mills, Ontaric, R. D. Assocs. ...... 418-444-0959 

FAX: 516-794-4340 
FREQUENCY ELECTRONICS, INC., 55 Charles 
. Lindbergh Blvd.. Mitchel Field. NY 11553, Tel: 516-794-

4500; EmpI.: 950; Sf8. Mgt: Gene Kushner 
.. .. . .•. .. ..• .. . . .•.. .. . . ...•..•.. . . . .. . ... A-1368-1369 

Local Sales Offices & Reps 
/'Z. Soottsdala, Destomasi & Grupp. Inc. .. 602-947-3724 
CA Cupertino. Evergo Corp. .............. 408-257-8876 
CA Mountain Voew, Disman-Bakner . • • . . . . 415-969-3010 
CA ScoIIsdaIa, Delomasi & Grupp. Inc. ... 408-492-9256 
CA Torrance, Detomasi & Grupp. Inc. ..... 213-616-8898 
CO Franktown, Exelcis ................. ,. 303-841-4305 
FL Orlando, Truex Assoc. .......•....... , 407-859-2160 
KS Lenexa, Midtec Assocs..lnc. .......... 913-541-1729 
MD Hunt Valley, Marktron ........ .... .. ... 301-828-1111 
MD Rockville, MarkIron ................... 301-251-8990 
MA Wayland, HI-Tech Sis. ................ 506-653-3838 
MN Minneapofis, Tectearn Sis., Inc. ........ 612-854-6616 
Me St Louis, MIdtIic Assocs.,Inc. ......... 314-275-8666 
NH Bradford. Hi-Tech Sis., Inc. . ... .. ... ... 803-938-2992 
NJ Clarksburg. Micro Lambda ..•......... 809-259-0400 
NJ Totowa, Technical MkIg. Assocs. ..... 201-812-0356 
NY E. Syracuse, Em-Tech Assocs.,Inc. .. , 315-437-6410 
OR Beaverton, Earl & Brown. . . . • . . . . . . . •. 503-643-5500 
TX Garland, McBride Scientilic Sis., Inc. .. 214-494-5000 
WA Redrncnd, Earl & Brown .............. 206-885-5064 

FREQUENCY SELECTIVE NElWORKS, 69-20 
Garfield Ave., Woodside, NY 11377, Tel: 718-424-7500, 
FAX: 718-424-3459; FSC No.: 56662; Empf.: 30; SIs. Mgt: 
Michael L Izzolo ............................... A-I370 

Local Sales Offices & Reps 
CA San Jose, Blue Elctrn. Sis. ...•........ 408-345-0260 
NY Huntington, Carnes Assocs. .. :........ 516-694-1600 
OH Dayton, Aschbacher Assocs. . . . . . . . . . . 513-252-7785 

FAX: 301-694-7698 
FRIWO, Friemann" WOIf,8118ClaibomeDr.Frederick, 

MD 21702, Tel: 301-694-7479 ............ ·001755-1757 

Local Sales Offices & Reps 
AL Huntsville, Daan Assocs. .....•..•..... , 205-88Q-82OO, 

FAX:205-880-8829 
CA San Diego. Power Assocs. ..••.•....... 619-275-0641, 

FAX:619-278-7993 
CO Parker, Mikro SIs. Co. .................. 303-841-4131, 

FAX:303-841-4131 

FTS/AU 
IL Itasca, Clrcuft SIs. ...................... 708-773-0200, 

FAX:708-773-2721 
MN Minneapolis, Tecteem Sis., Inc .......... 612-854-6616, 

FAX:612-854-8031 
NJ Vincentown. Andrews Assoc. .......... 809-268-8859, 

FAX:609-268-1247 
NJ Watchung. Dolan Assoc. ............... 908-753-2671, 

FAX:908-753-2593 
OH Cleveland, Tech Sis. Assocs. .......•.. 216-461-0826, 

FAX:216-461-5911 
OR Lake Oswego. SPS .................... 503-897-7781, 

FAX:503-897-7764 
VA Front Royal. ESl/Eltron Sis. ...••.•.•.• 703-835-8123, 

FAX:703-835-1933 
Can Canada, RFM Electro SIs. Inc. ..•...... 613-727-1606, 

FAX:613-727-6909 

Local Distributors 
MA Sharon, Adcour .... 617-784-6123,FAX:617-784-5583 

FRONTIER ELECTRONICS, 9301-101 Jordan Ave. 
ChaIsworth. CA91311, Tel: 818-709-9888, FAX: 818-709-
9897; EmpL: 350 ............................... A-I20B 

FRONT PANEL DEVICES, INC. 2140-5 Pond Rd., 
Ronkonkoma, NY 11779, Tel: 516-737-3322, FAX: 516-
737-3326; Empl.: 20; Sis. MgT: John a Powers 

LH. FROST LIMITED, l13O-Eighth una. Dakville,Ont, 
Canada L6H 2R4, Tel: 416-644-6681, FAX: 416-844-6895; 
Empl.: 120; SIs. Mgr: c.M. Webb 

FSI/FORK STANDARDS, INC., 688 Western Ave., 
Lombard, IL 60148-2097, Tel: 708-932-9380, 8OQ-48&-
6009, FAX: 708-932-0016; FSC No.: 14986; EmpL: 25; Sf8. 
Mgr: Alfredo J. Ramirez 

FTS/ AUSTRON. P.O. Box 14766, Austin, TX 78761-4766, 
Tel: 512-251-2341, TWX: 91Q-874-1356, FAX: 512-251-
9685; FSC No.: 24672; Empl.: 100; Sis. Mgr: Ron Myers 
................................................. A-I371 

Local Sales Offices & Reps 
AL Huntsville, Southern MkIg. ............ 205-534-6020 
/liZ. Phoenix, Barnhill Assocs. ............. 602-955-2955 
/'Z. Phoenix, Tech. MkIg. Specs. .......... 602-582-4800 
CA Dana Point, FTSI Austron ............. 714-498-0838 
CA Irvine, Dalum ......................... 714-552-3780 
CA Long Beach, FTS/Austron ............ 213-425-6951 
CA MIn. View, N.S. Weslronics . .. .. .. .. .. . 415-960-1111 
CA Santa Clara, Ward-Davis Assocs. ..... 408-245-3700 
CO Englewood, Barnhill Assocs. .......... 303-741-3844 
CO Grand Junction, Barnhill Assocs. ...... 303-241-0039 
CO Littleton, Vic Myers Assocs. Inc. .•. . . . . 303-730-7313 
FL Longwood. Southern MkIg. ........... 407-682-6317 
Fl Orlando, COL-INS-CO ................ 407-423-7615 
GA Alpharetta, Dataport Technlgs. ..•..... 404-664-2057 
GA Marietta. Southem Mktg. .•.........•.• 404-565-0603 
GA Norcross, COL-INS-CO ............... 404-925-9815 
IL Bloomington, Dataport Technlgs. ..... 309-682-2056 
IL Decatur, Dataport Techn/gs. .......... 217-423-9848 
IL Elk Grove, Loren Green Assoc. ....... 312-593-0282 
IL Schaumburg. Dataport Technlgs. ..... 708-892-3411 
IN Indianapolis, Dataport Technlgs. ...... 317-841-0759 
IA Des Moines, DataportTechnlgs. ....... 515-270-0188 
KS Lenexa, Dytec/South Inc. ............. 913-888-0215 
KS Wichita. Dytec/South Inc. ......•...... 318-263-7090 
LA Metairia, Data Mktg. .................. 504-833-3655 
MD Rockville, Cres~e MkIg. Assocs. Ltd. 

MA Reading. Scheinlein Assocs. .......•.. 
.MN Edina, Dytec Inslrs. .................. . 
MN Minneapolis, Dataport Technlgs. ....•. 
MO Maryland Heights. Dytec/South Inc. •.. 
NE Omaha. Dataport Technlgs. .......... . 
NH Concord. Concord Comms. ......... .. 
NJ Haddonfield. GL Williams Assocs. .•.. 
NJ Union, Friedman Assocs. ............ . 
NM Albuquerque, Barnhill Assocs. ....... . 
NM Albuquerque, Vic Myers Assocs. Inc .. , 
NY Frankfort, Kapltallnstr. Sis. .......... .. 
NC Durham. Southern MkIg. ............ .. 
OH Centerville, Micro Sis. ............... .. 
OH Dublin, Micro Sis. ..... , ............. .. 
OH North Olmsted, Micro SIs. ............ . 
OK Tulsa. Barnhill Assocs. .............. .. 
OK Tulsa, Data MkIg. .................... . 
TX Austin, Barnhill Assocs. ............. .. 
TX AustIn, Data MkIg. .................. .. 
TX Dallas, Data MkIg. .................. .. 
TX Houston, Barnhill Assocs. ............ . 
TX Houston. Data MkIg. ................ .. 
TX Richardson, Barnhill Assocs. ..•••.•..• 
TX San Antonio, Data MkIg. ............. . 
UT Orern. Barnhill Assocs. ............... . 
UT Salt Lake City, Vic Myers Assocs. Inc. 

301-251-4100 
617-944-2304 
612-831-7189 
612-548-8817 
314-739-0665 
402-334-1222 
803-228-8827 
609-426-6060 
201-984-6200 
505-299-7658 
505-884-6878 
315-894-4245 
919-479-6034 
513-433-8171 
614-'792-9117 
216-734-3080 
918-492-5036 
918-494-2711 
512-343-6448 
512-338-4701 
214-681-0300 
713-776-2382 
713-954-5020 
214-231-2573 
512-342-3031 
801-226-1239 

............ _.......................... 801-581-1780 
VA Reston. Austron ...................... 703-471-7983 
WA Bellevua, Control Comms. .......•.... 206-454-9297 
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FTSAU 
FTS AUSTRON DATlJM, INC, See Frequency & 

Time Sys. Inc., Datum Inc. 

FTS SYSTEMS, INC., RIa. 209, p.o. Box 158, Stone Ridge, 
NY 12484, Tel: 914-687-1l071, TWX: 51o-247-cl547, FAX: 
914-687-7481; ErnpI.:,l000; Shl. Mgt: Brian Adams 

FWI ELECTRIC CORP. OF AMERICA, 515 South 
FIowerStNo.166O,LosAngelee,CA90071, Tel: 213-622-
4490, FAX: 213-488-9382; EmpL: Vasuko Suzuki; 8/$. 
Mgt: Hlsao Ohno; DIst. Mgt: Masanao Deguchl 

..Il,'.. I ® ,,.UJIPO Y,nc 

FAX: 908-272-2241 
FUJIPOLY, INC. 750 Walnut Ave., Cranford, NJ 07016, 

T.I: 908-272-385Q; ErnpI.: 100 ' 
.. .........•.......... . , ...... C.1375-137t1, 1171. 1_ 

Local Sales offices & Reps 
AZ Tempe. Electronics Dev. & SIs......... 602-43&-1547 
CA Conaga PI<, C&W Comp. Sis. ......... 818-700-2684 
CA Mountainview, Frauman Assoc. ••..... 415-964-9464 
CO Longmont, Butler Tech. Sis. .. .. .. ..•.. 303-651-7703 
FL MaItland, E.LR InC. •...•......••.•...•• 407-880-9600 
n.. Palatine, Technlgy. SIs. ............... 708-991-6600 
MN Eden Prairie, EIecIronic Innovators Inc. 

. . . . . . . .•. . . . . . .• . . . . . . . . . . . . . .• . • . . . .. 812-941-1l830 
NY Clarence, RW. Mltscher Co. Inc. ...... 718-759-2350 
NO Raleigh, R W. Mitscher Co. ........... 919-1148-0941 
OH Brecksville, Bill Putich Sis. ............ 218-526-Il600 
TX Dallas, Innovative Tech. SIs. .......... 214-1199-3485 
WA Bellevue, Quest Mktg. Inc. ............ 208-747-9424 
EXP Israel, EIImec ........................ 972-3-91143441 
can Toronto, Norgay Entprs. Lid. .......... 418-234-I191III 

cO 
FUJITSU 

FAX: 408c432-1318 
FWITSU AMERICA, INC., Computer Products 

Group. 3055 Orchard Dr. San Jose, CA 95134, Tel: 408-
432-1300, TWX: 91~2193; 8/$. Mgt: Roger Baldelli; 
DIst. Mgt: Dave KrevankO ..... : ......... 001081-1098 

Local Sales Offic&s & Reps 
CA Irvine, Fujitsu America ................ 714-553-1250 
CA San Jose, Fu~ America ............ 408-452-0990 
CA Sherman Oaks, Fujitsu America....... 818-905-1985 
CO Golden, Fujitsu AmerIca .............. 303-278-11717 
FL Fl Lauderdale, Fujitsu America ....... 305-771-7705 
GA Marrietta, Fujitsu AmerIca . . •• . . . . . • . .. 404-953-0130 
IL IIaaca, Fujitsu America................ 312-250-lI230 
MA Bu~lngton, FufllSu AmerIca ........... 617-229-8310 
MN MInnetonka, Fujitsu America ... . . . . . . . 612-932-9800 
NJ Manasquan. Fujitsu America .. . ....... 201-223-8222 
OR Lake Oswago, Fujitsu America . . . . . . . . 503-824-9286 
PA Malvern, Fujitsu America . • • . • • • • • . • • • • 215-648-3958 
TX Auatin, Fujitsu Arnerica ............... 512-343-4514 
TX Irving, Fujitsu AmerIca .:.............. 214-650-7701 
WA Kirkland, Fujitsu America ............. 208-828-7450 
VA Vienna, Fujitsu AmerIca............... 703-356-5758 

Local 0#.sIribuI0rs 
AZ PhOenIx, Frontier Technlg. ............ 602-998-4438 
CA Carlsbad. Vitek Diatribution Grp. ...... 619-431-2500 
CA EI Monte, Marahallinds. .............. 818-459-5500 
CA Garden Grove, WyIe Labs. ............ 714-891-1717 
CA Irvine, Modem Info. Sys. .............. 714-758-11632 
CA San Jose, Law/Cypreea OiSllbg. ....•. 408-297-9800 
CA San Jose, Microland ............ :..... 408-922-0242 
CO Englewood, R-Squared OiSllbg. ••••••• 303-799-9292 
IL Ml Prospect. PC Oist. ......... .. .. ... • 312-288-0700 
MN Eden Prairie, AvneI ~Technlgs. 

....................................... 612-944-1114 
MN Eden Prairie, NOrthern Computer Sys. 

MN MinneapIia, DaIaIink, Corp. .......... .. 
NY. RocheaIar, cameron ~ ...... . 
NY WesIbury, Schweber EIcIms. ..•.•...•. 
NO GreenvIlle, Gates/FA ............... .. 
OH Cleveland, ~ SIInfard EIec. .•.. 
OH Worthington, CraneI, InC. ............ .. 
TX Plano, Dallas Di9taI ................ .. 
VA Vienne, DecIsIon Syapport Sys. .•..•.. 

612-934-8958 
612-944-3482 
718-427-11190 
518-334-7555 
803-234-0736 
218-587-3600 
614-433-0045 
214-424-2900 
703-448-099II 

Manufacturers 'and Sales ,Offices Directory 

OJ 
FUJITSU 

FAX: 408-432-9044 
FUJrrsu COMPONENT OF AMERICA, INC., 

SublldJary of Fujll8u MicroeIectronIc8, Inc. 
3545 N. FInII St.. San Jose, CA 95135, Tel: 408-922-9000, 
TWX: 910-338-0190; ErnpI.: 40; 8/$. 'Mgr: Don DeaHry; 
DIst. Mgt: Hal Mum!na ............ 801470-1480,1_; 

Co1380-1385 
Local Sales OffIces & Reps 

AL Huntsville, C.8.R EIctm. . . . . . . • • . . . . . . . 205-533-2444 
AZ T8IY1l8, F P. Sis. ...................... 802-894-5303 
CA Irvine, BaIzer-WoH .................... 714-261-11877 
CA Newport Bch., InIinfty Sis. ............. 714-683-0300 
CA San Diego, Earle Assocs., InC. ......... 619-278-5441 
CA Santa Clare, Noroomp ................. 408-727-7707 
CO Denver, CendaI ....................... 303-692-9464 
CT Cheshire, Connecticut Applied Technlg. , 

.. .... .. . .. .. .. .. .. .. .. .. .. .... .... .... 203-272-8564 
FL AIIamonIe SprIngs. Semtronics Assocs. . 

.. .. .. .. .. .. .. .. .. .... .. . .. .. .. .. .. • .. . 305-831-8233 
FL CIeaIwa1er, Semtronics ............... 813-481-4875 
FL Fl Lauderdale, Semtronics .... .. ...... 305-731-2484 
GA Atlanta, C.8.R EIctms. ................ 404-396-3720 
L Highland Park, Braneky Sis. . . . . . . . • . .. 708-433-2375 
IA Marion, AE.M.Inc. .................... 319-377-1129 
KS Lenexe, AE.M Inc. .................... 913-888-0022 
Me Towson, AIbotek ..................... 301-825-0775 
MA Woburn, Mill-Bem Assocs., Inc. ....... 617-932-3311 
MI Farmington HIlls, RC. Merchant . • . •. . . 313-478-4800 
MI St Joseph, R.c. Men:hant ............. 618-983-7378 
MN Burnaville, Electromec Sis., Inc. ...•... 612-894-Il200 
Me St Louis, AE.M. Inc. .................. 314-298-9900 
NJ Fairfield, Tech. Applications & Mktg. ... 201-575-4130 
NJ Marlton, BGR Assocs. ................ 808-983-1020 
NM Albuquerque, Fl>. Sis. ................ 505-345-5553 
NY RochesI8r, H.c. Johnson Agy.. .. .. .. .. 718-588-0777 
NO Charlotte, C.8.R EIec. ......... ........ 704-647-5806 
NO Raleigh. c.s.R EIcIn!. ................. 919-1178-9200 
OH Columbus, McFadden SIs. Inc. ........ 614-761-3177 
OR Beaverton, L-8quared Lid. ............ 503-829-8555 
PA' Glenshaw. H.c. Johnson Agy.. .. .. .... 412-487-1248 
TN KnoxvlUe, C.8.R EIctm. ............... 615-689-7911 
TX Carrollton, Tech. Mktg. Inc. •.•••. .••••• 214-387-3805 
TX Houston, Tech. Mktg. Inc. ............. 713-783-4487 
TX Rou~ Tech Mktg.1nc. ........... 512-244-2291 
UT SaIl Lake City, HendrIckson Sis. ...... 801-487-1445 
WA Kirkland, L-8quared Lid. .............. 208-1127-11555 
Wi Cedarburg, Braneky Sis. .............. 414-377-6837 
can Bri1iah Columbia, Davel8k Mktg. ...... 804-430-3680 
can Ontario, Canadian MkIg. Tech. ........ 418-1112-0900 

Local DiBI11buloIS 
AL Huntsville, Marshallinds. ............. 205-891-9235 
AZ Phoenix, MarshaIIInds. ......... ;..... 802-496-0290 
CA Agoura Hills, Weelem Micro .......... 818-707-0377 
CA Buena PI<, Cypreea EIcIms. .•.•.•.. ... 714-521-5230 
CA Camarillo, MUgray EIcIms. ••..•••.•.•. 805-484-4055 
CA Chatsworth, Marshaliinds. ............ 816-407"4150 
CA Costa Meaa, Eric EIcIms. ............. 714-751-1185 
CA EI Monte, Marshallinds. .............. 818-307-8000 
CA Irvine, ~ngton EIcIms. ..... ;...... 714-588-0575 
CA Irvine, Marshall Inds. .................. 714-458-5394 
CA Irvine, Milgray EIcIms. ................ 714-753-1282 
CA Milpitas, Marshaliinds. ...... ;.... .. .. • 408-942-4800 
CA Orange, Western Micro ............... 714-837-Cl200 
CA Rancho Cordove, Marshaliinds. ...... 918-1135-9700 
CA Sacramento, Integrated EIctms. ....... 918-363-8030 
CA San Diego, Cypreea EIcIms. .......... 619-635-0011 
CA San Diego, Manhallinds. •.... . • . . . . • . 619-578-9806 
CA San Diego, Western Micro ............ 619-453-8430 
CA San Jose, Compass 'Comps. .......... 408-432-7576 
CA San Jose, Eric EIctms. ................ 408-432-1111 
CA Santa Clara, Cypreea EIcIms. .•.•....• 408-eeo-84OO 
CA Saratoga, Western Micro ............. 408-725-1680 
CO Denver. OSlO .................... , .. .. 303-292-9594 
CO Englewood, Cypress EIctms. •.•....•.. 303-792-5829 
CO Littleton, IndeIco ...................... '303-795-3431 
CO Thornton, Marshallinds. .............. 303-451-9444 
CT Milford, Milgray EIcIms. ............... 203-878-5538 
CT WailngIord, Marahallinds. .•...•.....• 203-265-3822 
FL Winter PI<, MIIgray EJcIms. .... ........ 407-847-5747' 
FL AIIamonIe SprIngs, Marshalilnds. ..... 407-767-11585 
FL Altamonte SprIngs, Vantage Comps... 407-682-1199 
FL Fl Lauderdale, Marshallinds. ......... 407-977-4880 
GA Norcrosa, Marahallinds. .......•...... 404-923-5750 
GA Norcrosa, MIlgray EIcIms. ••.• '.. ••. • •• . 404-448-9777 
L Arfington Hgts.. Milgray EIcIms. ••..... 708-350-0490 
~ Carol SIream. LecIro Comps. .•••••••• 708-119().()520 
IL Chicago. MUgray EIcIms............... 708-784-5100 
L indianapolis, MarshaIIInds. ........... 317-297~0483 
n.. Schaumburg, MarshaIIInds. .......... 312-490-0755 
IL Wheeling, Hawk EIctms. ..•..•..•...•. 7OB-459-403O 
IN Indianapolis, Custom SVc. EIcIms. .... 317-1179-9119 
IN IndIanapoIs, AS EIcIrns. .............. 317-253-9065 
KS Lenexa, Marahaliinds. ................ 913-492-3121 
KS Overland PI<, Mligray EIcIms. ......... 913-238-Il800 
ME Gray. Longhill Electro ....... .. .... .... 207-1157-2183 
Me Columbia, Wgray EIcIms. ............ 3OHI21-8189 
Me Columbia, Vantage Comps. ...... ..... 301-720-5100 

Me Silver ~ Marahaliinds. ......... 301-1122-1110 
MA Andover. Vantage Comps. ............ 508-II87c3900 
MA BurIIngIon, Weelem Micro ..••.•..•.•• 508-273-2900 
MA HopkInton, I~ EIcIms. .......... 508-435-IIII58 
MA Middleboro, Glynn EIcIms ............ 508-947004262 
MA Weatwood. Semad Sys. .. • .. .. .. .. .. .. 508-329-7373 
MA Wilmington, MaIshaIIInds. ............ 1117-1158-0810 
MA Wilmington, Milgray EIcIms. •....•...•• 617-t157-5900 
MI Flint, As EIcIms. ........... ,.......... 313-742-5000 
MI Grand Rapids, AS EIcIrns. ............ 616-241-3483 
MI LivonIa, Marahaliinds. ................ 313-525,5850 
MI livonia, AS EJcIms. ................... 313-525-1155 
MN Minneapolis, Bergquist Co. .. . . . • . •• •• • 812-835-2322 
MN Plymouth. Marshallinds. .............. 812-55&-2255 
Me Bridgeton. Marshailinds. .... .......... 314-2910048S0 
Me Mmyiand Hgte,. AS EIcIms. ........... 314-997-7709 
NE Omaha, Radio Equip. ................. 402-341-7700 
NJ Clifton, VantageComps. .............. 201-777"4100 
NJ Fairfield, MarshaIIInds. ............... 201-682-0189 
NJ Fairfield, Western Micro ............... 201-892-4999 
NJ Mart\on, Mligray EIcIms. .............. 609-IlII3-5010 
NJ Ml Laure~ Marshallinds. ............. 808-778-11720 
NY , FanringdaIe, Wgray EIcIms. ......... 518-420-9800, 
NY Farmingdale, PrideElclms. ........... 518-293-4020 
NY Hauppauge, Marshalllnds. ...... ,..... 518-273-1515 
NY Johnson City, Marshallinds. .......... 601-729-4351 
NY PaM Van, Advacom .................. 718-751-1185 
NY PIItsford, Milgray EIcIms. .............. 718-381-9700 
NY Rochester, MarshaIIInds. ....... ...... 718-235-71120 
NY SmIthIown, Vantage Comps. •. .•...... 518-543-2000 
NO, CharIoIIe, Control Deaign SUpp. • • • •• . • 704-588-4410 
OH Cleveland, Milgray EJcIms. ............ 218-447-1520 
OH Dayton, Marshaliinds. ................ 513-898-44110 
OH Mat.mee, AS EIctms. ................. 418-1193-0721 
OH Solon, MarahaIIInds................... 218-248-1788 
OH Solon, Repco EIcIms. ................. 216-248-8900 
OR Beaverton, Inta!J'8Ied EIcIms. ......... 503-1141-1890 
OR Beaverton, Marstiallinds. •..••.•...••. 503-643-5555 
OR Beaverton, Weelem Micro •....••....• 503-629-2082 
PA McKean, Advacom ................... 814-478-7774 
PA Pittsburgh, Marshaliinds. ............. 412-7118-0441 
TX Austin, MarshaIIInds. .. .. ... • .. .. .. • .. 512-837-1991 
TX Carrollton, Marahaliinds. ............. 214-233-5200 
TX Dallas, MiIgray EIcIms. ................ 214-248-1603 
TX Dallas, Western Micro ................ 214-41&0103 
TX EI Paso, Marshallinds. .. .... .. .. .. .. .. 915-593-0706 
TX Houston, Marshaliinds. •..•.... : .•..•• 713-Il95-II200 
TX Irving, Cypreea EIcIms. ..... ........... 214-255-0085 
UT SaIl Lake City, Marshaliinds. ......... 801-:!66-2428 
UT SaIl Lake City. Marshaliinds. ......... 801-485-1551 
UT SaIl Lake City. Milgray EIcIms. ........ 801-272-4999 
WA Bellevue, Intagra\ed EIcIms. ..•..•.... 208-455-2727 
WA BotheI~ Marshallinds: ................ 208-488-5747 
WA Redmond, Weelem MIcro ............. 208-1161-11737 
Wi Milwaukee, Marsh EIcIms. ............ 414-475-8000 
Wi Racine, Badger EIcIms. ............... 414-637-1258 
Wi Waukesha, Hawk EIcIms. ............. 414-547-4457 
Wi Waukesha, MarshaIIInds. ............. 414-797-8400 
can Burnaby, B.C., nT Multi Comp. •. . • •• • • 804-291-I181III 
can Burnaby, e.c, Semad Sys. .•.••••. . . •. 804-420-9889 
Can Calgary, Future ................... ,... 403-235-6325 
Can Calgary, Abo Semad ~ ............. 403-252-58114 
can ConcoId, On!., nT Multi Comp. ....... 418-738-1144 can Downsvlew, Future EIctms. ........... 418-1138-4771 
can Edmonton, Future EIctms. ............ 403-438-2858 
can Markham, On!., Matrix Tech. .......... 4111-477-4442 
can Markham, On!., Semad Sys. ........... 416-478-8500 
can Ontario, Manshallinds. ................ 416-458-11048 
Can Ottawa, Future EIctms. ............... 613-li20-ii313 
can Ottawa, On!., Semad Sys. ............. 613-727-11325 
can Pointe Claire, Future EIctms. .......... 514-694-7710 
Can Pointe Claire, Manhalllnds. .......... 514-683-9440 
can PoInte Claire, Semad Sys. ............ 514-894-0860 
can Vancou_, Future EIcIms. ............ 804-294-1166 
Can Willowdale, On!., Mligray EIcIms. ...... 418-756-4481 

FWITSU MICROELECTRONICS INC., Integrated 
Circuits Division, 3545 Nor1h FII8I St.. San Jose, CA 
95134, Tel: 408-922-9OIlO, TWX: 910-338-0190, FAX: 408-
432-9044; EmpI.: 1000; Shl. Mgt: Rich Chriatopher, Sr. VP 
& OM; DIst. Mgt: Clyde Brewer, Oir. Distr. Sis. 
.•.....•.••..•.....•... : .•••.•.••..•..•...• 001081-1098 

Local SaIeB OffIces & Reps 
AL Huntsville, The Novus Grp. .•.••..•... 205-534-0044' 
AZ ScoItsdaIe, Aztech Comp. SIs., InC. .... 802-991-Il300 
CA Cupertino, Fujitsu MicroeIctms. ....... 408-998-1800, 
CA Irvine, Fujitsu MicroaIcIms. .••.•.•. . •• • 714-724-6777 
CA Newport Beach, InIInitySIs., Inc. ...... 714-l133-0300 
CA RosevIlle, ~ .. ...... ........... 918-782-8070 
CA San Diego, Harvey King, InC. ... ....... 619-587-9300 
CA Santa Clare, ~ ................ 408-727-7707 
CO Boulder, Front Range Mktg. •.•.••.••.. 303-443-4780 
CT Waterbury, Conntech SIs., Inc. ........ 203-754-21123 
FL AItamortt8 Springe,.SemIronIc Asaoc8.. Inc. 

.. ..... ..... . ...... ..... ............... 407-1131'11233 
FL Clearwater, SemIronic Assoc., Inc. .... 813-481-4876 
FL Fl Lauderdale, SemIronic Assoc., Inc. ' 

305-731-2484 

684 North American offices only. For worldwide reps & distributors, see Vol. w. EEM 1991 



Manufacturers and Sales OffIces Directory 
. GA Norcoss, Fujitsu MIcroeIcIms. .... .•... ~ 

GA Norcroas, The Novus Grp. ............ 404-263-0320 
ID BoIse, CUcacIe Comps. ••••••••••.••• 2011-343-9888 
II.. Itasca, Beta T~ ................. 70&.25&-9586 
II.. Itasca, Fujitau MIcroeIcIms. .••...••.•. 708-251H158O 
IN C8rmeI, Fred Dorsey & Assocs. ....... 317-844-4842 
IA Cedar RapIds, EIecIromec Sis. ........ 319-362-8413 
MD Towson. ArboIek Assocs. ............. 301-825-0775 
MA Newton Center, Fujitsu MicroeIcIms... 617-964-7080 
MA Wobu", MIl-Bem Assocs. ............ 617-932-3311 
MI Grosse Point Park, GreIner Assocs.. Inc. 

....................................... 313-499-0188 
MN Burnsville, EIecIromec SIs. . •. . . . . . . . .. 612-894-6200 
MN Eagan. Fujitsu MIcroeIcIms. •.. . . . . . . • . 612-454-0323 
NJ Marlton, BOR Assocs. ................ 6OIHI63-1020 
NJ Fairfield, Tech AppIIceIions & Mktg. ... 201-575-4130 
NJ Ml Laurel, Fujitsu MIcroeIcIms. ..•..•. 609-727-9700 
NY Hauppauge, Fujitsu MIcroeIcIms. ....• 516-361-6565 
NY ManHus, QuaIiIy Comps. .............. 315-882-8885 
NY Roc~, QuaIiIy Camps............. 716-342-7229 
NY BuIIaIo, Qualily Comps. .... .. .. .. .. .. . 716-837-5430 
NC Cary, The Nows Grp. ................ 919-460-7n1 
OH Marrow, SpecIrum ESD .... .. .. .. .. .. . 513-699-3260 
OH Novelty, Spec\nlm ESC ............ .. . 216-336-5226 
OR Beaverton, L-8quered Ltd. ............ 503-62IH!555 
OR Lake Oswego. F~ MIcroeIcIms. .•. 503-6II4-t545 
TX C8rroIIton, TechnlcalMklg,Iric. ..... ,. 214-367-3601 
TX Dallas, Fujitsu MIcroeIcIms. ........... 214-233-9394 
TX Houston. Technical Mk1g, Inc. ........ 713-783-4497 
TX Round Rock, TechnlcaI MkIg, Inc. .... 512-244-2291 
VA Charlottesville, ArboIek Assocs. ••• . • •. 804-971-5736 
WA Kirkland, L-8quared lid. .............. 206-627-6555 
WI Milwaukee, Beta Technlg. ••.••...... .. 414-543-8809 
Inti Guadalajara, JaL. PanAmtek •...•....••... 36-303029 
Inti Mexico. D.F. PanAmtek .... .. .. .. .. .. .... 5-566-6443 
PR Halo Ray, SemIIOnic Assocs. •..•.•... 809-788-0700 
Can Ontario, Pipe Thompson lid. ........ .. 613-258-4067 
Can Ontario. Pipe Thompson LId........... 416-236-2355 

GAUL MOTION CONTROL, INC. 575 Maude Court. 
Sunnyvale. CA 94088, Tel: 406 746-2300, FAX: 406 746-
2315; EmpI.: 13; SIs. Mgt: Usa Wade 

GAMMA-F CORP. Electromagnetic Sciences, Inc.. 
3051 Fujita St. Torranc:e. CA 90505, Tel: 213-53IHI704, 
TELEX: ITT 429694, FAX: 213-53IH483; FSC No.: (CAGE) 
50478; Ernpl: 70; SIs. Mgt: Manfred S1upnlk 

LoceI Sales Offices & Reps 
CA Mountain V_, Disman-BaJcner ....... 415-969-3010 
,... Merrimack, Callahan Assocs. ••..•.••• 603-424-5700 
NJ Totowa. Tech Mktg. Assocs. .......... 201-612-0356 

FAX: 904-677-3039 
GAMMA HIGH VOLTAGE RESCH. INc.. 1096 N. U.s. 

Hwy, No. I, Ormond Beach. FL 32174, Tel: 904-6n-7070; 
ErnpL: 15 ................................. 1)01758-1781 

Local Sales Offices & Reps 
CA Nevada CiIy, Le Rep .. .. .. .. .. .. .. .. .. 916-4n-5753 
CA Pasadena. A-F SIs. EI9g. ............ 213-681-5631 
NY Smithtown. T&K SIs. .................. 516-724-3546 
NM AibuqI.IeRJJe. Cleveland Entprs. ... . . . . 505-265-7693 

GANDALF DATA INC.. Gandalf Technologies Inc. 
1020 S. Noel Ave., Wheeling. IL 60090, Tel: 706-541-6060, 
800-GANDALF, FAX: 706-541-6803; Empl.: 200; SIs. MgT: 
Keny Hawkins 

FURMAN SOUND, INC. 30 Rich St. ~ CA GANDALF TECHNOLOGIES, INC, See Gandalf Data. 
94904, Tel: 415-927-1225, TELEX: 425900,FAX: 415-927- Inc. 
4548; FSC No.: 5830; Ernpl: 44; SIs. MgT: Joe Desmond; 
DiBt. MgT: Joe Desmond 

FURNAS ELEc..l000MckeeStreet, BatavIa. IL 60510, Tel: 
708-879-6000, TELEX: 72-0456; EmpI.: 1,500; SIs. Mgt: 
PaulP.Welch 

FURY PRODUCTS,INC, 4626 Eucelyplus Ave.. Chino, CA 
91710. Tel: 714-597-7881, FAX: 714-597-2264; FSC No.: 
CAGE OJTXO; EmpI.: 200; SIs. MgT: Dan Fury 

Distributor 

FAX: 818-786-8222 

GAP INSTRUMENT CORP., 40 Oser Ave.. Hauppauge. 
NY 11788, Tel: 516-273-0909, FAX: 516-273-0946; FSC 
No.: 00607; Ernpl: 50 

GARDINER SOLDER CO. Div. of Gardiner Metal Co. 
4820 S. Campbell Ave.. Chicago. IL 60632. Tel: 312-847-
0100. FAX: 312-847-2314; ErnpL: 100; SIs. MgT: Robert 
NeenidaI; DIst. Mgt: Robert Nesnidal 

GAR ENTERPRISES DBA KGS ELECTRONICS,2029 
N. Unooln Ave., Pasadena. CA 91103, Tel: 816-796-0785, 
FAX: 818-796-1488; FSC No.: 16017; Empl: 60; SIs. Mgt: 
Nathan Suglmolo 

GARNER GLASS CO. 177 S. Indian Hill Blvd.. Cleremont, 
FUSES UNUMITED, D.E.L~ 16216 Raymer St. Van CA 91711, Tel: 714-624-5071, FAX: 714-624-7212; FSC 

Nuys.CA 91406, Tel: 816-786-8111; EmpL:35; DiBt. MgT: No.: 53101; E""L: 50; SIs. Mgr: Jceeph C. Hyatt 
Pat While ...................................... a.1388 

F'USION INC. 4656 E. 355111. St. Willoughby, OH 44094, Tel: 
216-946-3300, FAX: 216-942-9083; Empl.: 65; SIs. MgT: 
Raymond C. Yuhasz 

FUTABA CORPORATION OF AMERICA. Electronic 
Components Div. 711 East Stale Pkwy. Schaurnburg.IL 
60173, Tel: 706-884-1444, FAX: 708-884-1635; EmpL: 50; 
SIs. MgT: Bill Uchlner; DiBt. Mgt: Bill LIchtner 

GARRY ELECTRONICS AN LPL CO. 90.-0 AnneCt. 
Langhorne. PA 19047, Tel: 215-948-2300, FAX: 215-943-
8742;EmpL: 100; SIs.MgT:KateSl~; DiBt.MgT:Joen 
Feevlsh 

GASKET DYNAMICS, INC. 14 King St. p.o. Box 45, Ml 
Holly, NJ 08060, Tel: 609-261-8100. 8O().541-25OO, 215-
922-6046, FAX: 609-261-7300; EmpL: 19; SIs. MgT: 
Edward RcsentheI; DiBt. Mgt: Robert LaVigne 

GASKET INTERNATIONAL INC. 49 Ackennan St. 
FUTURETECH, 525 Auburn St. Auburndale, MA 02166, BIoomfteId, NJ 07003, Tel: 201-336-6814; Ernpl: 5; SIs. 

Tel: 617-965-3834. TWX: 510-600-8883, FAX: 617-332- MgT: Ruseell L SteInman 
4760; ErnpL: 2 

F. W. CAPACITORS INC. 98 Toledo RdHwy. 301 South, GATES, GEe. W. & CO. INC.. 1209 Hempstead Tpke., 
Florence. SC 29504-0636, Tel: 803-662-4728, TELEX: 220 Frankln Sq.. NY 11010, Tel: 516-352-2904; Ernpl: 6; SIs. 
883 TAUR, FAX: 803-687-6142; FSC No.: 58368; Ernpl: 15; Mgt: T. E. Schulz. Jr 
SIs. Mgt: Joseph A. (Jay) Falcone Jr. 

GABRIEL ELECTRONICS, Box 70, Scarborough Indl. PI<. 
Scarborough. ME 04074, Tel: 207-683-5161, FAX: 207-
883-4469; EmpI.: 225; SIs. Mgt: D. a Crisman 

GAGE APPLIED SCIENCES INC., 2695 Paulus Ad, St 
Laurent. Que., Canada H4S 1E9, Tel: 514-337-8893, FAX: 
514-337-8411; ErnpL: 4; SIs. Mgt: MaIk DIamond; DiBt. 
MgT: Stanley M. Diamond 

€A. Energy 
..rf(; 2 sv Products 

FAX: 904-462-4726 
GATES ENERGY PRODUCTS, INc., p.a Box 881, 

GALILEO ELECTROOPTICS CORP. GaHlao Park, P.O. GaInesville, FL 32602, Tel: 904-462-3911, TWX: 810-836-
Box sso. S1urbridge. MA 01586, Tel: 508-347-9191, 6500; EmpI.: 3300; SIs. Mgt: C. W. ~ DiBt. MgT: 
TB..EX: 4999014; FSC No.: 29719; Ernpl.: 450 K. Sparks ................................. 1)01458-1486 

GATES 
LoceI Sales Offices & Reps 

CA Brae .................................. 714-52&-2117 
or Meriden.............................. 203-238-6812 
GA Atlanta.. .. .... .. .. .. .. .. .. .. .. .. .. .. • 404-446-8090 
II. Itesca.. .. .... .. .. .. .. .... .... .... .. .. 708-250-09II9 

LoceI DistI1butorB 
CA Los Angeles. Battery SpeciaIIIee ...... 213-437-18011 
CA Sen Joee. Roae EIc1ms. .............. 40l1-943-O2OO 
GA MarieI1a, Er9d AssembIIee •••••••••• 404-951-8835 
II.. ChIcago, Joseph EIctma.............. 312-297-4200 
IL Chicago. Power-f'ak, Inc. ............. 312-9l16-6000 
II.. Downers Grove. T.DJ. BatIaies ....... 708-971-3460 

·IL Usle, JaBro BatIaies ................. 708-964-8358 
MA BosIon, Adcour .. ..................... 617-784-8123 
MN St Paul ShelIey-Ragon ............... 800-326-9427 
NJ TeIerbaro, Er9d AsaembIIee .•.•..... 201-286-44n 
NC RaleIgh. Er9d AssembIIee .........•. l100-950-9111 
OH Columbus, Promark .. ,............... 614-676-8885 
OR Beaverton, Micro Powa' EIc1ms. •••••• 503-626-7088 
TX Houston, Kent EIc1ms. ................ 713-780-n70 
TX Houston. Southwest EIcIms. .......... 713-240-4000 
Qa\ Bumaby, ac., EneroeII TechngIs. Inc. 

.. .. . .. .. .. .. .. .. .. . .. .. . .. .. .. .. .. . ... 604-435-3886 
can Ottawa, On!. Cantea Sya. Ltd. . . .. .. .. . 613-725-3704 

~Energy 
,~ Products 

IS OUR BUSINESS 
• Largest distributor/assembler 

in the West 
• Technical design assistance 
• Quality production & test 
• Same day & next morning 

shipments 

{SOO} 854-5759 
CALIFORNIA 

(800) 352-3706· (714) 755-0888 

FAX 
(714) 755-0889 

LEADERSHIP IN 
PORTABLE POWER SOLUTIONS 

ENGINEERED ASSEMBLIES & COMPONENTS 

YOUR BEST SOURCE FOR 

~Energy 
.,...~ Products 
Nickel Csdmlum, _led Lead Banerles 

CALL TOLL FREE 

1-800-447-5639. 
HEADQUARTERS: 380 North St .. Teterboro, NJ 07608 

EEM 1991 North AmerIcan offices only. For worldwide reps & distributors, see Vol. W. 685 



GAVAGA 
GAVAGAN ELECTRONIcs. 121 Old Brookfield Ad., 

Danbury, CT 06810. Tel: 203'-748-5248, FAX: 203'-730-
9410; Empl.: 8 

GA viii WIRE & CABLE, 20 Central St; BrookfIeld, MA 
01506, Tel: 508-867-6476, FAX: 508-867-5126; Erf1lI.: 75 

GAYNOR ELECTRIC CO, 135 SOuth MaIn St, P.c. Box 
316, lhomasIon, CT 06787-0316, Tel:203-2B3-4388, FAX: 
203'-2113-4107; EmpL: 50; SIs: Mgr,: Robert Heche; Di$t. 
Mg;: Robert Heche ' 

GBC, INC, Lamp Division, P.O. Box 2205, Ocean, NJ 
0771:!, Tel: 908-774-BSO:!, FAX: 908-774-8041; EmpL: 25; 
SIs.Mgr: W. Savage 

G.C. INDUSTRIES, INC., 8967 Oso Ave., UnH C, 
Chatsworth, CA 91311, Tel: 818-B62-7B5:!. TELEX: 497 
426:!. 1WX: GCINDUI, ESYLNK: 62656449, FAX: 818-709-
7341; EmpI.: 12; SIs. Mgr: Ramaeh Chand; Di$t. Mgt: 
Ramaeh Chand , 

GCINTERNATIONAL INC. P.O. Box 651196, 
Richardson, TX 75Q85,.1196, Tel: 214-234-324Q, FAX: 
214-234-2563; Erf1lI.: 16; SIs. Mgr: Paul Mclmish 
.•...•....•....... : •.•........................... A-1207 

Loeal SaIe8 OffIces & RepB 
AL, H\!fIISViUe; A.d. WhItesell & Assocs. . .. 205-883-5110 
AL 'Huntsville, Ro. Whitesell and Assoc. 

......................................... 205-883-5110 
CA San Jose, Loroco Sis. . . . . . . . . . . . . . . . . . 4OB-43IHI770 
FL Deerfield Beach, RO. Whitesell and Assoc. 

· .... ' ......... , • . . .. . . . . • . . . . . .. . . . . . . . . . 305-429-0802 
GA Norcross, RO. Whitesell and Assoc. .. 404-449-9190 
IL' Arlington HI.; KMA Sis. ..............•. 708-398-5300 
IN Fort WtJftIl&, R.o. WhHaseil and Assoc. 

219-432-5591 
IN Indianapolis, RO. Whitesell and Assoc. 

...................................•... 317-878-9000 
IN Kckomo, RO. Whitesell............... 317-457-9127 
KY Versailles, RoO. Whitesell Assoc. ...•.. 606-873-1182 
MA Hclliston, Promerge Sis. .............. 500-429-3186 
MI Grand Blanc, R.O. WhHaaeil and Assoc. 

· .............................. '. . . . . . . . 313-695-0770 
MI Grand Rapids, RO. WhHeseli and Assoc. 

....................................... 618-942-5420 
MI So~hfield, RO. Whitesl'" and Assoc. 

313-352-5454 
MI SL Joseph, R.O. Whitesell and Assoc. 

....................................... 618-983-7337 
MO SL Louis, The John G. Macke Cc. . . . .. 314-432-2830 
NC GreMSboro,RO. Whitesell and Assoc. 

.••.................................... 919-273-1945 
NC Wake ForaSl, Ro. Whitesell and Assoc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .. 919-558-9448 
OH' Cincinnati, RO. Whitesell and Aesocs. 

513-528-5644 
OH Clevelll!ld. RO. WhHeseIl and Assoc. 

218-447-9020 
OH Columbus, RO. Whitesell and Assoc. 

· . . . . . . . . . . . . . . . . .• . . . . . . . . . . . . . . . . . . .. 614-888-9396 
OH Ilay!On. RO. Whitesell and Assoc. .. :. 513-298-9548 
PA Bi'ocmaIt Lowery Assoc. .. . . . . . . . . . . . . 215'356-5300 
PA Exton, Wright Rep Co. ....•........... 215-594-9854 
PA Pittsburgh, RO. Whitesell and Assoc. 

........................................ 412-963-6161 
RIWesterly, Promerge Sis. .............. 401-348-1037 
TN KnOxville, RO. Whitesell and Assoc. .. 615-694-9476 
TX Austin, Ion Assoc. .................. '. ; . 512-794-9006 
TX Brownsville, R.O.WhiteselI and Assoc. 

TX Grand Prairie, IOn Assoc. .•........... 
TX Hcuston, Ion Assoc. .............•.... 
TX Richardaon, GC IntL ................. . 
WI Milwaukee, KMA Sis. ................. . 

Local DIstributors 
CT Danbury, Pilgrim Eictms. .........•.... 
RI Westerly, Promege Sis. .............. . 

512-542-1718 
214-847-8225 
713-537-7717 
214-234-3240 
414-259-1771 

203'-792-7274 
401-348-1037 

GC-THORSEN, 1801 Morgan St, P.O. Box 1209, Rockford, 
IL 61105-1209, Tel: 815-968-9861, FAX: 815-968-9731; 
Empl.: 260; SIB. Mgt: Alan WaHer, VP Mktg.; Di$t. Mgr: VHo 
Glovingo 

GE¢,.t.AAACONI ELECTRONIC SYSTEMS CORP, 
164Totowa Ad., P.O.Box 975, WtJftIl&, NJ 07474-0975, Tel: 
201-833-8000, FAX: 201-633-6167; FSC No.: OOODO; 

, EnipL: 2030: SIs. Mgt: M. G. Gordon, VP 

GECO, 145 Penn St, Millheim, PA 16854, Tel: 814-349-5555, 
FAX: 814-349-5657; Erf1lI.: 20 

Manufacturers and Sales OHicesDirectory 

FAX: 507-263-5987 
GEMINI INC., 103 Mensing Way, Cannon Falls, MN ssOoo, 

Tel: 507-283-3957, 800-533-3831; SIs. Mgr: Jim Weinel 
...................... ,. . .. .. .•........ . ... C·1054-1055 

Local SaIe8 Offices & Reps 
AR Taylor, Gemlnllnc. ...•.....•.......... 512-352-5027 
CA Sante Clara, Ross Mktg. Assoc. ....... 406-886-8111 
CA Upland, Gemini Inc. ................... 714-9~ 
FL Orlando, Gemini Inc. .............••... 404-299-3330 
IL Palatine, JRS Aesocs. ...........••... 708-991-8626 
IN Noblesville, R&D EIctms. .....•.....• 317-849-2028 
IA . Cannon Falls, Geminilnc. . . • . . . . . . . . .. 800-533-3831 
KS Lenexa, Gemini Inc. . . . . . . . . . . . • . . . . . . . 913-492-8287 
MA Brookline, Harman Aesocs. ........... 617-232-8687 
MI Dearborn, PHcher-Pouln,Inc. ......... 315-562-5450 
MN Cannon Falls, Gemini Inc. ........ ... .. 507-283-3957 
NY EndweI~ Reagan Camper Inc. . .. ... ... 807-754-2171 
NC Kernersville, Wallace ELctms. Sis. .... 800-334-3518 
OH Cincinnati, Bob Gilbert & Aesocs. ..... 513-574-1932 
PA P~h Meeting, Gemini Inc. .. . . . . . . 215-825-8738 
TX carrolltown, Multi Una ........ ,....... 214-242-9093 
TX Taylor, Gemin~ Inc. ................... 512-352-5207 
WI Wauwatosa, Larsen Assocs. .......... 414-258-0529 

GEMS SENSORS DIVISION, Div. of IMO Industries 
Inc.. Cowles Rd. Plainville, CT 06062-1196, Tel: 203-877-
1311, TElEX: 99-306, FAX: 203'-747-4244; FSC No.: 
04034; ErI1lI.: 233; SIs. Mgt: M. W. Brown; Di$t. Mgr: M. 
W. Brown ' 

Local SaIe8 Offices & Reps 
CA Sante Fe SprIngs, IMO Inds. Inc. ...... 213-888-2288 
CT Rocky HiI~ IMO Inds. Inc. ............. 203'-583-3737 
GA Atlanta, IMO Inds.lnc. ................ : 404-261-7083 
OH Cleveland, IMO 1nds.1nc. .............. 218-333-1805 
Can Mississauga, ant, IMO Inds. (Canada) Inc. 

....................................... 416-876-8141 

GEN/COMP INC, 6 Algonquin Rd., CanIOn"MA 02021, Tel: 
617-828-2008; SIs. Mgr: G. Nutter 

GENERAL AUTOMATIC CORP, See E~Tron Corp. 

GENERAL AUTOMATION, A Div. of 769442 Ont Ltd., 
, RR No. 4 MCMullen Ad., Kemptville, ant, Canada KOG lJO, 

Tel: 613-724-1993, FAX: 613-258-4701; FSC No.: 
1429-1592; EmpL: 4-6; SIs. Mgt: Bruce Murison 

GENERAL CABLE CO, Fiber Optics Div, 1 CragWood 
Ad., S. PlainlieId, NJ 07080, Tel: 201-769-32OQ, TElEX: 
842892; SIs. Mgt: Pieter deBruijn 

GENERAL CABLE CO, 250 Overton Dr., Kenly, NC 2754:!, 
Tel: 919-284-5144, FAX: 919-284-5148; SIs. Mgr: Dee 
Stinnette 

GENERAL CABLE CO., Guardian Prods. Div., 411 
West Putnam Ave., Greenwich, CT 06830, Tel: 8Q().243-
802Q,203-661-o1oo, FAX: 203-861-4368; Di$t. Mgr: Mr. 
EA Luclanc .•.•... ,... .. . .. . ..... ..•.. .. . ...•.. Co1753 

Local SaIe8 OffIces & Reps 
AZ. Pho8nix, Veriin Cink •................. 802-997-4588 
CA Commerce, Michel Brothers •••..•.•.. 213-887-9383 
CO Denver, Trilogy Mktg. ......•.......... 303-989-0378 
FL Orlando, Hylech Sis. ...••......•...... 407-578-3867 
GA Atlanta, Cenco • . . . . . • . . • . . . . . . . . . . . . . • 404-448-1787 
L Niles, Bensdorf & Johnson............ 706-647-8512 
MD Gaithersburg, MHcheil Sis. ............ 301-870-0022 
MA BraIntree, Century cable Sis. ...... ,.. 617-643-5100 
MN Mimeepolis, Rouser Sis. .............. 612-544-3145 
MS Pearl, GS & G Sis. Assoc. ... . . •• . . . . . . 801-832-3720 
MO SL Louis, Jones Elect!. Sis. .. . . . . . . . . •. 314-428-5865 
NJ BrIdgeton, Hantey Aesocs. ...........• 609-451-8765 
OR Portland, Pacific Westem Agcy •...•. :. 503-227-5555 
TN Memphis, J. C. Wooliums & Assoc. .... 901-323-0024 
TX Dalles, Brenner Sis. ....... .. .....•.... ,214-247-4545 
WA Seattle, PacIIIc Westem Agcy. ....•..• 208-783-1802 

GENERAL CHEMICAL CORPORATION, 400 Nichols 
Road, ~rg, CA 94585. Tel: 415-885-1450, FAX: 415-
458-9271 

FAX: 317..:898-2917 
GENERAL DEVICES CO., INC., Box 39100, 

Indianapolis, IN 48239-963:!. Tel: 317-897-7000; EmpL: 
250; SIs. Mgr: Jack Bradford; Di$t; Mgr: Dan McCeulay 
.................................... : ............ C·1056 

LooaJ SaIe8 OffIces & Reps 
AL HuntsVllie, DIxie Tech. Mktg., Inc. . . . . . . 205-539-1485 
AZ. PhoeiIix, Snyder Engrg.:. . . • . . . . . . . .. . 802-279-2010 
CA canoga Park, Groh Assocs. .. .•..•...• 818-884-9550 
CA Irvine, Groh Assoc. .........•......... 714-837-9871 
CA North Hollywood, Groh Aesocs. ... .. .. 818-509-9111 
CA Poway, Groh Aesocs. ...•.....••...... 619-673-4321 
CA San Jose, Amold Tech. Sis. .. . . . . . . • . . 408-954-0400 
CA West Covine, Groh Aesocs. .. ... .. .... 818-337,7831 
CO BrocmfIeId, Summilwest Mktg. ........ ~ 
CT Branford, CoeIdey, Boyd & Abbett . . . .. 203-481-2218 
FL DeerfIeld Beach, J. Krutek & Assoc. ... 305-427-4202 
FL MaI1Iand, J. Krutek & Assoc. .......... 305-628-4837 
GA Dul~ Dixie Tech. Mktg, Inc. ......... 404-381-5592 
IL Northbrook, Howard Ber1amin ........ 708-272-2900 
IN FIshers, R&D EIcIms., Inc. ........... 317-649-2028 
IA Cedar Rapids, Thomas Dowell & Aesocs. 

· ............................. " . . . .• .. 319-364-3880 
KS Overland Pk.,Thomes Dowell & Aesocs. 

.................... , .........•........ 913-599-1100 
MD Towson, ArboIek, Inc. ..•....•.....•... 301-825-0775 
MA Framingham, Coakley, Boyd & Abbett 

· . . . . . . . . . . . . . . .. • . . . . . • . . . . . . • . . . . . . .. 508-1I2<Hl8OO 
MA West Bridgewater, CoeIdey, Boyd & Abbett 

• . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .. . . 508-55Er6700 
MI Royal Oak, HilHronlcs, Inc. ............ 313-435-0920 
MN ~h SL Pau~ Northpcrt Engrg, ...... 612-457-8000 
MS DIxie Tech. Mktg. ............•.....•.. 404-381-5592 
MO SL Louis, Thomes Dowell & Assocs. .. 314-849-4234 
NJ Mountainside, Henry G. RItfher, Inc. •. 201-233-4815 
NY Fayetteville, Henry G. RRcher, Inc. . . . . . 315-83H1713 
NC Raleigh, Dixie Tech. Mktg., Inc. ........ 919-781-7ci04 
OH Burton, Electronic Comps.,Inc. ........ 218-834-0011 
OH Cleveland, Electronic Comps., Inc. .... 218-331-5330 
OH Columbus, Electronic Cornps.,Inc. ,.... 614-23t-2318 
OH Dayton, EIecIronIc Camps., Inc. ....... 513-86&-3340 
OK Tulsa, Advance Tech. Sis. ............ 918-884-0482 
TN TazweI~ Dixie Tech. Mktg.; Inc. ........ 615-628-8009 
TX Austin, Advance Tech. Sis. ............ 512-487-8209 
TX Dallas, Advance Tech. SIs. .... : ....... 214-340-1300 
TX EI Paso, ATS-Alexander Entprs. ....... 915-591-3142 
TX Houston, Advance Tech. Sis. ......... 713-44C).3688 
WA Olympia, Berglord & Aesocs. ....... . .. 208-868-2001 
Can KanaIa, Ontario, BIrde Mktg.,Inc. . . • . . . . 813-592-5411 
Can MBlkharn, OntarIo. Birds Mktg.,Inc. .•.. 418-477-7722 
Can Saint Laurent, Quebec, Birds Mktg.,1nc. 

514-335-4050 

Local DisI1ibutoIS 
AZ. Tempe,AcacialDeanco.: .... .. .. .... 802-694-2874 
CA Irvine, AcacialDeanco ...........•.... 714-B6tHl834 
CA San Diego. AcaclalDeanoc .......•... 619-585-4365 
IL Chicago. Newark EIctms. ............. 312-784-5100 
MA Westborough, In-SIock Products Co. .. 5OB-87D-5750 
MO MaiyIand HeIghts, French Gerleman EIec. Cc. 

........•.............................. 314-569-3122 
NY Bohemia, Car-Lee EIctms. ............ 518-567-4200 
Can Markham,0ntari0, BIrde Mldg.,1nc. ..... 418-477-7722 

GENERAL DIGITAL CORP, 198 Freshwater Blvd, 
Enfield, CT 060B:!. TI!I: 203'-741-7171, FAX: 203'-741-7071; 
ErnpL: 50 

GENERAL ELECTRIC CO, Accessory Equipment 
Plant, 1285 Boston Ave., Bldg. 25BE, Bridgeport, CT 
068O:!, Tel: 203-382-3023, FAX: 203-382-2739; Empl: 
250; SIs. Mgr: J. M. Collins " , 

GENERAL ELEC. CO, Electromaterials Dept., 1350 
So~h Second Street, Coshoclon, OH 4381:!, Tel: 614-822-
5310. TELEX: 81G-255-2921; EmpL: 800; SIs. Mgr: D.E. 
Allen 

GENERAL ELECTRIC CO.. Instrument Prods. 
Section, See Yokogawa Corp. of America 

GE MICROELECTRONICS CENTER, GEAerospace, 
P.o. Box 13049, Research TrIangI& Park, NC 27709, Tel: 
919-549-3100, FAX: 919-549-3598; FSC No.: 1HL38; 
ErnpL: 400; SIs. Mgr: Donald B. Dickerman, Jr. 

GE FANUC AUTOMATION NORTH AMERICA INC., GENERAL CONTROLS, INC, 2350 Brickvale Ave., Elk 
P.O. Box 8106, Charlottesville, VA 22906, Tel: 804-978- Grove Village, 1L8000 7,Te I: 312-595-215:!, FAX: 312-595- GENERAL ELECTRIC CO~ RELAY OPERATION, 
5000, 800-648-2001, FAX: 804-978-5205 2271 See· Genk:om Corp. , 

686 North American offices only. For worldwide reps & distributors, see VoLW~ EEM 1991 



Manufacturers and Sales Offices Directory 
GENERAl ElECTRIC MATERIALS TECHNOlOGY, 

6161 Uncaln Ave., SuHe 128, Buena Park, CA 90620, Tel: 
714-761-5664, FAX: 714-761-8257; EmpI.: 12; Sis. Mgr .. 
Jerry Wang; Dis!. Mgt .. George Olenczuk 

GENERAL FIBER OFTICS, INC, 96 Convnerce Ad., 
Cedar Grove, NJ 07009, Tel: 201-23~, FAX: 201-23~ 
4258; SI8. Mgr .. Hugh Felger 

GENERAL HARDWARE MFG, 80 WhHe St, New York, 
NY 10013, Tel: 212-431-6100, FAX: 212-431-6499; SI8. 
Mgr .. Tom McGannon 

GENERAl INDUSTRIES, Taylor & Olive St, Elyria, OH 
44035, Tel: 216-323-3136, FAX: 216-323-4017; EmpI.: 
1000 

GENERAl INSTRUMENT, Govt Systems, 600 W. John 
St, C. S. 710, HIcksvIUe, NY 11802-0709, Tel: 516-933-
3000, TB.EX: 311512, TWX: 510-221-1665, FAX: 516-
933-3432; EmpI.: 548; SI8. Mgt_. T.Turco/J.Zlelezienski 

GENERAl INSTRUMENT, Power Semiconductor 
Div., 600 W. John St, Hicksville, NY 11802, Tel: 516-933-
3333, FAX: 516-933-3881; SI8. Mgr .. Tony Solla, NaIL SIs. 
Mg.; DiBt. Mgt .. Robert Graziano 

GENERAl LASER, INC., 7950 E. Redfield Rd., Scottsdale, 
AZ 65260, Tel: 602-991-0674, FAX: 602-991-1462 

GENERAl MANUFACTURING, 724 Ruberla Ave., 
Glendale, CA 91201, Tel: 816-243-2069; FSC No.: 10454 

GENERAL MIRCOCIRCUITS, 780 Boston Ad., Billerica, 
MA 01621, Tel: 506-883-9101, FAX: 506-663-9132; Empl.: 
25; SI8. Mgr .. Michael Lloz 

FAX: 516-226-8966 
GENERAL MICROWAVE CORPORAnON, 5500 

New Horizons Blvd., ArnHyville, NY 11701, Tel: 516-226-
8900, TB.EX: 310-267-780; FSC No.: 11332; Empl.: 200 
....................................... A·1749; 1)01251 

Local Sales Offices & Reps 
AL Huntsville, Seb8r Assocs. ............. 600-327-0853 
CA Los Angeles, RF Assocs. ............. 213-476-1566 
CA Palo Alto, AF Assocs. North •......... 415-494-3331 
FL Apopka, Saber Assocs. ............... 800-432-6288 
FL Melbourne, Saber Assocs. ............ 600-432-6288 
IL Mt Prospect, Cain Forlaw . . . . . . . . . . . .. 706-253-3578 
MA Billerica, Microwave Mktg. Specialists 

....................................... 508-667-1440 
NJ West Orange, EF Tec" Sis. ........... 201-731-7203 
NY Plainview, EF Tech. Sis. .............. 516-942-7400 
NY Rochester, TCS (Technical Comp. SIs.) 

...... . .. . . . . .. . . . .. ... . ... . . . .. . .. .... 716-342-2406 
NC Clayton, Seber Assocs. ............... 8OD-327-0853 
OH Worthington, Cain Forlaw .. . . . . . . . . . . . 614-436-3004 
TX Dallas, Cain & Co. .....•......... ,.... 214-247-3901 

GENERAl NUMERIC CORPORATION, 390 Kent 
Avenue, Elk Grove Village, IL 60007, Tel: 706-640-1595, 
TELEX: 210036, FAX: 706-226-5490; Empl.: 125; SI8. 
Mgr: James Scott 

GENERAL POWER CORPORATION, 1045 S. East St, 
p.o. Box 85008, Anaheim, CA 92815, Tel: 714-956-93;!1, 
FAX: 714-491-6644; FSC No.: 04801; Empl.: 75; Sis. Mgt: 
Ernest R. Murillo; DiBt. Mgr: Emest R. Murillo . 

GENERAl PROTECTION CO., INC., Circuit 
Protection Group, 6149 N. Talman Ave., Chicago, IL 
60859, Tel: 312-761-0403, FAX: 312-262-9605; Empl: 15; 
SI8. Mgt: N.Pierson; Disl. Mgr: N.Pierson 

GENERAL RESISTANCE, A Prime Technology 
Company, Twin Lakes Ad., P.O. Box 185, N. Branford, CT 
06471, Tel: 203-481-5721, TWX: 710-452-3092, FAX: 203-
481-6937; FSC No.: 05591; EmpL: 60; SI8. Mgr: J. L 
Jamiesen; DiBt. Mgr: KeHh MacDowall ......... A·1913; 

0·1252·1253 

All Stales Not Usted eonsun Factory, N. Branford, NJ 
203-481-5721 

LoceJ Sales OffIces & Reps 
CA Mountain View, Saber Entprs. . . . . . . . . . 415-9e&.0427 
NV Clark County, Quattech ............... 602-967-4655 

TX Austin, Inotek ...............•......•.. 512-692-2490 
EXP Aajajlnagar, Baneglore, ElcIms. Continental ... 366665 

Instruments 
AZ Tempe, aualtech, Inc. ................ . 
CA Long Beach, Saber En1prs. ...••...•... 
CA Mountain View, Saber En1prs. .•....... 
CO Ullteton, Radell ...............•....... 
CT Watertown, May Technlg. ............ . 
IL Des Plaines, Marsland Assocs. ...... . 
LA Balon Rouge, lnotek ................. . 
MD Joppa, Please Consuft Factory ........ . 
MA Reading, May Technlg. .............. . 
MO St Louis, Marsland Assocs. .......... . 
NJ Branchville, CB Associates .......... . 
NY Schenectady, CB Assocs. ............ . 
NY Whitney Point, TAE-AEP, Inc. ........ . 
OH Daylon, RIXAN Assocs. .............. . 
TN Hixson, lnotek ....................... . 
TX Austin, InDlek ........................ . 
TX Plano, Cluattech ..................... . 
VA Dumfries, Consun Factory ........... . 
WA Seattte, Datacom Assocs. ............ . 
WI New Barlln, Marsland Assocs. ....... . 

Componenls 
AZ Tempe, Cluattech, Inc. ................ . 
CA Saratoga, TESTCO ...............•... 
CO Golden, J. F. Hurlbut Co .............. . 
MO Randallstown, Beacon North, Inc. .... . 
MI Farmington, W. R.Jiunvnon & Assoc. 

OH Daylon, RIXAN Assocs. .............. . 
TX Dallas, Blackburn Assocs. ........... . 
VA Sterling, Beaoon North, Inc. .......... . 

Local Distributors 
CA Saratoga, TESTCO .................. . 
OH Dayton, RIXAN Assocs. ....••......... 

602-967-4655 
213-595-5646 
415-968-0427 
303-794-4279 
203-274-3777 
312-296-2820 
512-662-2490 
203-481-5721 
617-942-7135 
312-296-2620 
201-946-5100 
201-948-5100 
607-692-3705 
513-276-4216 
512-892-2490 
512-692-2490 
602-967-4655 
203-481-5721 
206-285-2525 
312-296-2620 

602-967-4655 
406-253-1900 
303-27~7796 

703-478-2480 

313-474-0661 
513-276-4216 
214-750-8927 
703-478-2480 

406-253-1900 
513-276-4216 

GENERAL SCANNING RECORDER PRODUCTS 
DIV.ISION, 37 Broadway, Arlington, MA 02174, Tel: 617-
641-2702, TELEX: 212838, FAX: 617-648-4908; SI8.Mgr: 
Donald Follansbee ............................. 1)01419 

GENERAL SECURITY INC., 16 Newtown Plaza, 
Plainview, NY 11803, Tel: 516-753-0700, ESYLNK: 600-
572-6989, FAX: 516-753-0839; EmpL: 10; Sis. Mgr .. J.N. 
Benjamin. 

GENERAL SEMICONDUCTOR IND, INC., Square 0 
Company, 2001 W. 10th Place, Tempe, AZ 85281, Tel: 
602-968-3101, FAX: 602-966-6396; FSC No.: 
24444;19500; Ernpl.: 591; Sis. Mgr: William Hennigan; 
DiBt. Mgr: Christclpher Dingley 

GENERAL TECHNOLOGY CORP, 6816 Washington 
Avenue, NE, Albuquerque, NM 87109, Tel: 505-345-5591, 
FAX: 505-344-3227; Empl: 150; SI8. Mgr: Ralph H. 
Anderson 

GENERAl TRANSISTOR CORP., GTC; 216 W. 
Florence Av., Inglewood, CA 90301, Tel: 213-673-6422, 
FAX: 213-672-2905; FSC No.: 04662; Empl.: 66 

GENERAl VIBRATIONS MFG. CO, 422 North Main St, 
Mancheeler, CT 06040, Tel: 203-646-0090, FAX: 203-643-
8913; Ernpl.: 4 

GENERAl WIRE PRODUCTS, INC., 425 Shrewsbury 
Street, Worcester, MA 01604, Tel: 617-752-8280, FAX: 
617-753-2173; FSC No.: 5F262; EmpL: 58; Sis. Mgt: 
Thomas P. Andrews, Jr. 

,... ... N·,-~M 
~\:IC:I I'-VI I 

FAX: 703-949-1416 
·GENICOM CORP" 1 Genicom Dr, Waynesboro, VA 

22960, Tel: 703-94~1471, TWX: 710-83~0407; FSC No.: 
01526; EmpL: 3000; SI8. Mg': G.F. Peltier 
.. .. . ... . .. ... .... . . . .. . . . .... 801012-1014, 1482-1485 

Local Sales Offices & Reps 
CA Santa Ana, Genicom Corp............. 714-~5101 
CT Suffield, Genlcom Corp. . . . . . . . . . . . . . .. 203-666-6530 
FL BonHa Springs, Genicom, Corp. ....... 813-947-5622 
VA Waynesboro, Genlcom Corp. ......... 703-949-1666 

Local DIstributors 
CA San Jose, JACO/Oistellnc. ... . . . . . . . . 408-432-9290 
CA Santa Ana, Norstan .... : . . . • . . . . . . . . .. 600-854-8344 
CA. Tustin, JACO/Dislellnc. .............. 714-258-9003 
CA Westlake Village, JACO/Distellnc. . ... 8OD-624-0151 

GEORAT 
FL Boca Raton, JACO/OC ............... 407-241-7950 
FL Orlando, T & T Prods., Inc. •........... 305-857-2262 
GA Norcross, JACO/OC . . . . . . . . . . . . . . . . . . 404-44~9508 
Me Baltimore, EIcIm. Camp. Sis. •......... 301-726-2772 
MA Columbia, JACO Elclrns. lhe. . . . . . . . . . . 301-995-6620 
MA Tewksbury, JACO ElcIms.Inc. ........ 508-64D-0010 
NY Hauppauge, JACO/Elclms. Inc. ....... 516-273-5500 
NC Charlotte, EIecIronIcs MkIg. Corp. ..... 704-394-6195 
NC Raleigh, JACO/OC .........•...•..... 91~876-7767 

OH Cleveland, Electronics Mktg. Corp. .... 216-442-3441 
OH Columbus, Electronics Mktg. Corp. .... 614-~161 
OH Dayton, Elclms Mktg. Corp. ........... 513-276-5745 
OH Highland Heights, Electronics Mktg. Corp. 

....................................... 216-442-3441 
TX Addison, JACO/OC................... 214-7~00 
TX Austin, JACO/OC ..........•......... 512-835-0220 
TX Dallas, Associsted Alrcratt Supp. Co. .. 214-331-4361 
TX Sugeriand, JACO/OC ................ 713-240-2255 
WA Redmond, Pan Pacific Elclms., Inc. .... 206-881-7252 

FAX: 619-661-5120 
GENISCO ELECTRONICS CORPORATION, 1657 . 

Pacific Rim Court, San Diego, CA 92173, Tel: 61~1-
5100; FSC No.: 07294; Empl.: 100; SI8. Mg': Dick Gurena 
........................... A·1624-1625, 1877; a·ll53 

Local Sales Offices & Reps 
AL Birmingham, Electro-Soulh Inc. ....... 205-822-5713 
AL Huntsville, EMA . . . . . . . . . . . . . . . . . . . . . . . 205-630-4030 
AZ Phoenix, Mayoo ...................... 602-867-3076 
CA Claremont, Cook Entprs. .............. 714-626-3997 
CA San Jose, Kottmeier Assoc. Inc. .... . .. 406-371-8700 
CA Sunnyvale, DJM EIcIms. .............. 406-749-8936 
CA Valencia, WM Elclrns. ..........•..... 805-254-2677 
CA VISta, DJM EIcIms..................... 61~726-1266 

CO Englewood, AA Mays Co. ............ 303-761-9447 
GA Aoswel~ E M A ....................... 404-992-7240 
KS Lenexa, Midlech Assoc. . . . . . . . . . . . . . .. 913-541-0505 
MD BaHirnore, Eastern Comps. .........•.. 301-786-7050 
NH Brooktine, EMC SIs. ... . . . . . . . . . . . . . . . . 603-672-4455 
NM Mayoo................................ 505-~002 
NY Roslyn Hgts., November EIcIm SIs. ... 516-621-6378 
OH Dayton, Jay Engrg. ................... 513-253-2151 
PA W. Conshohocken, Eastern Comps. ... 215-625-8810 
WA Bellewe, Underwood-Hanify Inc. . ..... 206-643-1793 

GENISCO TECHNOLOGY CORP., 14930 E. Alondra 
Blvd., La Mirada, CA 90838, Tel: 714-523-7001, TWX: 91 0-
346-6773, FAX: 714-522-1058; FSC No.: 07249; Empl.: 
450; Sis. Mgt: RHa Daidrich 

GENISCO TECHNOlOGY CORP, 14930 E. Alandra 
Blvd., La Mirada, CA 90838, Tel: 714-523-7001, TWX: 910- . 
346-6773, FAX: 714-522-1058; FSC No.: 07294; ErnpL: 
380 

GENNUM CORPORATION, Unear Technology Inc., 
P.O. Box 489, SIa. A, Burlington, ON, Canada L7R 3Y3, Tel: 
600-283-9353, 416-632-2996, TELEX: 081-8525, FAX: 
416-632-2055; EmpL: 180; Sis. Mgt: C. MarshalllL H. Scott 

GENROCO,·INC, 205 Kettle MoraIne Drive North, Slinger, 
WI 53088-9407, Tel: 414-644-8700, TELEX: 158279420, 
FAX: 414-644-6667; SI8. Mgr: Donald D. WoeIz; DiBt. 
Mgt: Barbara Pick 

GENSTAR RENTAL ELECTRONICS, INC., 6307 De 
Solo Ave., SuneJ, Woodland Hills,CA 91367, Tel: 800-331-
3440 (In CAl, 600-227-8409, FAX: 818-715-9249 

GENTRON CORPORATION, 7345 E. Aooma, Ste. 101, 
Scottsdale, AZ 85260, Tel: 602-443-1288, FAX: 602-443-
1408; EmpL: 50; SI8. Mgt: Rick Heinz; DiBt. Mgr: Rick 
Heinz 

GEOPHYSICAL SURVEY SYSTEMS, INC, 13 Klein 
Dr, North Salem, NH 03073-0097, Tel: 603-893-11 09, FAX: 
603-889-3984; FSC No.: 02-0278834; EmpL: 50; SI8. Mgt: 
J. V. Roeetta. Jr. 

GEORATOR CORP. Box 70, Manassas, VA 22110-0070, 
Tel: 600-523-9936, FAX: 703-386-1078; FSC No.: 91723; 
SI8. Mgt: Jay Gormley ................... 1)02195-2196 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 687 



GEORGE Manufacturers and Sales, Offices Directory 

FAX: 308-235-2609 
GEORGE RISK INDUSTRIES. INC., 802 s. Elm St, 

KImbal~ NE 69146, Tel: 308-2S5-464S; FSC No.: 24229; 
EmpL: 135; SIs, Mgr: Mohammed A Ghani; DIBt. Mgt: 
MohamrnedA Ghani •.•..•..••.•••.•.••.•.•.•.• 8018011 

Local SaJ88 0ff1ceB & Reps 
OR Portland, Adapt EIcIms. •...•.••..•.... 503-297-2151 
fJlZ. Phoenix, J. F. Hl.wlbut Co. ...•...•..•.. 602-997-7285 
VA Alexandria, Tech-Rape, Inc. ..•...•.•.. 703-370-2600 
CA Sumyvale, W.W. Posey Co. ••.....•.•. 408-746-0771 
can Toronto, Reptech EIcIms. & DesIgn ... 41lH183-9510 
FL Deerfield Beach, Newell-Hynes Asaocs. 

. • . • . • . . • . . . • . •• . • . . • . • . • . . • . . •. . . • . . • . 305-429-3207' 
L Wheaton, CS Tech. Sis. ... . • . .• . . . • . • . 708-653-8126 
MA lexington, Jodan Technlg. .•..•.••.••• 617-863-8898 
MI Farmington HIlls, Carter, McCormIc & PeIrce 

••..•••.•. ..•.•...•••••.•..•• ... .....•. 313-477-7700 
MN Eden Prairie, O'ReIlly Assocs. ...•..... 
Me St Charles, Buckman & AssOcs. ..... . 
NY Huntington Station, MoIgan EJctms. .. . 
CA Orange. VA EIcIms. ....••........•..•. 
PA Horsham. Jacobsen Asaocs. .........• 
TX DallaS, Barry Sis. .................... . 
GA 0eIuth, Stelmack CoIT1lS- ............ . 
co Golden, J. F. Hu~but Co. •...•....••.•. 

612-941011480 
314-1146-6201 
511H>49-5180 
71+532-3730 
215-67+2937 
21+23+0255 
40+441-7927 
303-279-7796 

GERMANIUM POWER DEVICES, Box 3065, 
Sh-'-' Village S1a., Andover, MA 0161().3065, Tel: 
508-475-5982, TELEX: 9+7150, FAX: 508-470-1512; FSC 
No.: 53399; EmpI.: 100; SIs. Mgt: R W. Kassiolis 

GETTYS, an AEG Company, 2701 N. Green Bay Rd., 
RacIne, WI 53404, Tel: 41+637~591, TELEX: 201-309. 
FAX: 41+637~ EnJpI.: 173; SIs. Mgt: Thomas J. 

, Joyal, VP of Mklg./sIa. 

GIMIX, INC.. 3223 Arnold Lene, Northbrook, IL 80062-2406, 
Tel: 706-559-0809, FAX: 708-559-01142; EmpI.: 14; SIs. 
Mgt: Robert PhIllips 

GLAR-BAN. A MABK IV COMPANY, 199 W_ Ave, 
TOI'lII\'IIIIIda NY 14150, Tel: 71H9+5076, FAX: 71H9+ 
4662; FSC No.: 22973; E~: 50; SIs. Mgt: Robert G. 
Mencer, Jr. ' 

GLASGAL COMMUNICATIONS, INC.. 151 Veterans Dr. 
Nor1hvaIe, NJ 07647, Tel: 201-7~ FAX: 201-76&-
2947; Er\1:IL: 130; SIs. Mgr: Ingemar Sjunnemarl< 

GLASSMAN EUROPE UMITED,Studio 4 Intec 2 Wade 
Ad., BasIngsklke, Hampshire RG24 ONE, Tel: (0256) 
810808, FAX: (0256) 810815; E~: 80; SIs. Mgt: J. Ellis 

FAX: 908-534-5672 
GLASSMAN HIGH VOLTAGE INC. p.a Box 551, 

Salem IndL PIt, Rte. 22 (East), Whitehouee S1a., NJ 08889, 
Tel: 908-53+9007, 1WX: 710-480-2839; EmpI.: 80; SIs. 
Mgr: John R Belden •.••.•...•.•••....•.. 001782-1773 

GlASSMAN JAPAN HIGH VOLTAGE LTD. Tiara Bldg. 
1-17, Toara l-Chome, Miyamae-Ky, Kawasakl 213 Japan, 
Tel: (044) 877-4546, FAX: (044) 877-3395 

GLATZER INDUSTRIES CORP. 15 River St, New 
Rochelle, NY 10801, Tel: 91+576-2700, FAX: 91+576-
7075; Er\1:IL: 25; SIs. Mgr: Patricia M. Wyllie 

GLENAIR INC. 1211 Alr Way, Glendale, CA 91201-2497, 
Tel: 816-247~, TELEX: 67-3485, 1WX: 910-437-2066, 
FAX: 816-500-9912; FSC No.: 06324; EmpI.: 485; SIs. 
Mgr: Ronald E. PIa1z 

GLENMARC MANUFACTURING INC, 970 Woodlands 
Pkwy. Vernon HIlls, IL 60081, Tel: 708-83+8080, FAX: 
706-834-9527; Er\1:IL: 13; SIs. Mgr: DavId Gl'8erlwood 

GETTYSBURG TRANSFORMER CORPORA1lON, GLEN MUS INC. 203 BrOQkdaIe SI., Maywood, NJ 07607, 
1380 Old Harrisburg Ad., p.o. Box 4358, GeI\y8burg, PA Tel: 201-845-4665, TELEX: 134 656, FAX: 201"'187-8469; 
17325, Tel: 717-33+2191, FAX: 717-33+4961; EmpI.: 65; EnJpI.: 11; SIs. Mgt: S1an1ey I. Goldberg 
SIs. Mgr: Charles A RItter 

GEYER SYSTEMS, See GSI Corp. 

GFC POWER LTD. 95 Cur1is Drive, Guelph. CAN Nl K 1 El, 
Tel: 519-763-3051, ,FAX: 519-822-9537; EmpI.: 80; SIs. 
Mgr: DavId Olver; DIst. Mgt: David Oliver 

GGB INDUSTRIES, INC. Picoprobe Division. PO Box 
10958, Naples, FL 33941, Tel: 813-643-4400, TELEX: 
136692 GGB, FAX: 813-643-4403; SIs. Mgr: Greg BoH 

GHIELMETTI, INC.. 30981 West Aguora Ad, Ste. 309, 
Westlake ViIIage,CA 91361, Tel: 800-226-1097, FAX: 816-
707-1754; EmpL: 4; SIs. Mgr: Rick Odorfer 

GIANNINI INSTrnJTE. 51-555 MadIson St, Indio, CA 
92201, Tel: 819-347-2833, FAX: 619-342-4008; FSC No.: 
24727; EmpI.: 10; SIs. Mgt: John PhiHips 

GIBSON/EGAN, See Textool Test & Interconnect 
Prods. Dept. 3M, Electronic Prods. Dlv. ' 

GIC THERMODYNAMICS, 2611 Parmenter, 'Royal oak, 
Ml48073, Tel: 313-280-1648, FAX: 313-280'0998; EmpI.: 
20; SIs. Mgr: Denny Desmond 

GIDDINGS & LEWIS-NEXES AUTOMATION, 

GLENRO,INC. 39 McBridaAve, Paterson. NJ 07501-1715, 
Tel: 201-279-5900, 800-922-0106, FAX: 201-279-9103; 
ErnpI.: 50; SIs. Mgt: Sterling PItt 

GLOBAl. COMPONENTS & CONTROLS. 1 MaIn Street 
Ste. 210. Eatontown, NJ 07724, Tel: 201-389-1470, FAX: 
201-389-8781; EmpL: 4; SIs. Mgt: Jam M. ChapskI 

GLOBAL SPECIALTIES, Interplex Electronics, Inc.. 70 
Fulton Terrace. p.a Box 1942, New Haven. CT 08509, Tel: 
203-824-3103, FAX: 203-466-0080; ErnpI.: 50; SIs. Mgr: 
RachaeI Fernicola; DIBt. Mgt: Rachael Fernicola 

Local DisIributDrs 
CA EI Monte, Marshalllnds. ...•.•.•...... 
FL Ft. LeuderdeJe, Southeastern EIcIm. ..• 
IN Indianapolis, Maunler EIcIms. •....•... 
MA N. Andover, Contact East ......••.•..• 
NY Hauppauge. Fordham RadIo .•.•. , ••.• 
SO Greenville, EMSCO ••••••••••••••••••• 
TX Ft. Wor1h, AIled EIcIm ................ . 
TX Irving, SpecIalized Prods. ............ . 
WA Seattle, Radar EIcIms. ............... . 
can WlIIowdaIe, On!., ~ Sonic .•..•..• 

818-459-8310 
305-563-4131 
317~5-3511 
506-682-2000 
516-43~ 
813-233-4121 
817-336-5401 
21+550-1923 
206-282-2511 
416-49+1666 

GLOBE BATTERY 00, See Johnson Controls, 
Globe Batt8IY Div. 

GlOBE MOTORS, 2275 S1an1ey Avenue,' Dayton. OH 
45404, Tel: 513-226-3171, TELEX: 26&-224, 1WX: 810-
459-1642, FAX: 513-229-8531; ErnpI.: 580; DIBt. Mgr: 
Derek Keegan 

Local SaJ88 0ff1ceB & Reps 
CA AroadIaISan Diego, HMO Inc. ..•...•.. 
CA San Joee, SIlIcon Valley Sis. •••••••••• 
CO Denver,c-Tech ..................... . 
CT RidgeIIeId. Harbor EIctrns. ..•••••••••• 
IL Alsip, M & E Comps. ..••.••• , •••••.••• 
.IA Cedar RapIds, Technical EIcIms. ..... . 
MD lisbon, S. K MacDonald .•.••..•...••. 
MA TopsIIeId. WhItehead Assoc. Inc. .•.•.• 
MN GoIdan VaHey, Highland EIctrns. •..•.• 
Me St louis, MPC MkIg. ................. . 
TX Dallas, Ccin1I- TechnIg. ...•••....•.•.. 
tx Dallas, Exel Tech •.••.••..•••....•.••. 
Can St Lauren1, Que, Compone1Ics ••••••• 

816-44NI958 
408-432-1967 
303-451-7100 
203-438-9625 
708-396-0700 
319-386-5443 
301-1JB2.1088 
~7~ 

612-546-2123 
31+652-0139 
21+783-8837 
21+239-3935 
51+331-9930 

FAX: 405-238-3029 
GLOUTE SALES LTD/GLOWUTEDIV.POBox666 

Hwy77 SouIh, Pauls Valley, OK 73075, Tel: 405-238-5541, 
800-65+3662; EmpI.: 77; SIs. Mgr: John Crago; DIBt. 
Mgr: Stan Fenell..................... ... 801154,1811 

Local SaJ88 Offices & Reps 
fJlZ. Peoria. SEM of ArIzona .•............. 
AR LI1Ile Rock, Doby Assocs. ........... .. 
CA Laguna Hills, Jack Fi1ch Assocs. ..... . 
L Berkeley, ESA Tech. Mk1g. •••.•.•••..• 
IN IndlanapQlis, Schank EIcIm MkIg. .•.•. 
KS Kansas Ci1y, E.P.L Inc. ••......•...•.•. 
MD RandaIIs1own, Chesapeake IndL MkIg. 

802-486-1191 
501-221-11326 
71+951-0196 
708-54+0120 
317-842-6204 
816-523-8911 

..... .•..... .•..•... .....•.... .. ......• 301-653-0476 
MA Tyngsboro, Comptech ................ 506-846-3030 
MI Farmington Hills, Schank EIcIm MkIg. 

MN HopkinS; Pa1hway Sis. Inc. .•.....•.... 
MS Jackson. Doby Assocs. •.......••...•. 
Me St Louis, E.P.L Inc. ••...••........•••.. 
NM Albuquerque, Sy1ech MkIg. Sys. ••....• 
NY Hauppauge. Aurora-Schmit1 Assocs. .. 
NO Ra~ VanI!Ige MkIg. •...••••••••••• 
OH Beachwood. EIcIm. SaIesma8ters ..... 
SO Greenville, VanI!Ige MkIg. •..•••...•.•• 
TX Hurst, EHec Sis. .................... . 
UT Salt Lake Ci1y, Bu\Ierwor1h MkIg. .••••• 
can Aurora, Ont. JR. Assocs. •............ 

Local DisIributDrs 
AL. Hu~ille, ResIstor Cap EIctm. ..•.•.• 
AR LI1IIe Rock, Carlton Bates .......... , .. 
IL Chicago, Kennady-Webs1er EIctrns. ••• 
u.. Chicago. Leeds Electro Comps. ••...•• 
u.. Schaumburg. ClPS EIcIms. ..•...•....• 
LA SIYevepoI1. Carlton Bates ........... . 
MD Colurilla. SHP EJctms. ' •.••••....•••.• 
MA Wonchester, Webb Dial. .......•.•..... 
MN PIymou1h. Leeds Electro Comps. •••••• 
Me RIchland, ATR Ugh1Ing .•••...•••..••• 
Me Spingfleld. Carlton Bates ............. . 
NY SeIaukeI, KC EIecIrn. Disl .....•...... 
OH Cleveland, Advacom EIcIms. •.••..•... 
OH Columbus, Advacom EIcIms. .• : ..•... 
OK Oklahoma Ci1y, Carlton Bates ........ . 
OK Tulsa, Carlton Bates ................. . 
PA Lancaster, Advacom EIcIms. •..•..•..• 
PA McKean, Advacom EIc1riIs. .•.••.... :. 
TN Memhpis, Carlton Bates ............. . 
TN Nashville, Carlton Bates ............. . 
TX Austin. Carlton Bates ................ . 
TX Ft. Wor1h, Carlton Bates .. , .......... . 
TX Ft. Wor1h, Tandy Nat P1s. ••....•••...• 
WI Grafton, lakeview EIcIms. ..•.•• ; ..... 
WI MIlwaukee. Badger Sis. .•...•...•.•..• 

31~2551 
612-933-8267 
801-1181-1136 
31+962-1411 
505-266-7951 
516-43+1313 
91H70-7123 
216-631-11555 
803-266-2188 
817-268-2898 
801-969-5588 
41&:727-1452 

2()5.883.4270 
501-562-9100 
31H76-1612 
312-825-3800 
312-11i1+882o 
31H36-9975 
301-290-8770 
617-729-5800 
812-557-1277 
31+765-5219 
417-882-1699 
516-689-2200 
216-826-3300 
81 +833-9550 
~1-444S 
916-250-1626 
717-741-9277 
81+476-7774 
901-365-3539 
615-24+3562 
512-458-1175 
817~HI395 

817~ 
41+377~ 

41+261-1330 
GiddIngs & lewis, Inc.. 666 s. MIliary Rd., p.a Box 
1668, Fond du Lac. WI 54836-1658, Tel: 41+921-7100, 
TELEX: 26-2722, TWX: 91 ()'275-11 00; EmpI.: 175 

GLOBE UNION, See Johnson Controls, Globe GME SYSTEMS, INC.. 12300 Perry Highway, ~ 
Battery Dlv. ,PA 15080, Tel: 412-835-0440, FAX: 412-835-9640; EmpL: 

7; SIs. Mgr: Bjcim KarIsIrom 

G GlobTek 

FAX: 617-938-5867 FAX: 201-861-0740 

GML CHIP COMPoNENTS LIMITED, Hig, PheseI~ 
Block 2 FlaIl 8 Baghllngampally, Hyderabad AP.1ildIa 500 
044, Tel: (91) ~106, 61593, TELEX: 0425-2105 GMI.. 
IN, FAX: (91) 84H1484; EmpI.: 50, 

GM NAMEPLATE, INC. 2040 15111 Ave. WesI, Seattle, WA 
96119, Tel: 206-28+2200, FAX: 206-29+3705; EmpI.: 
350; SIs. Mgr: Gerry Gallagher 

GILWAY TECHNICAL LAMP, 800 W. CLmnInga PIt, GLOBrEK. INc.. 7700 Marine Rd., N. B8Igen, NJ 07047, 
Woburn, MA 01801, Tel: 617-935-4442; FSC No.: 3T059; Tel: 201-88HI248"TELEX: 755579; EmpI.: 20; SIs. Mgt: GMR CO. 804 Main St., Venice, CA 90291, Tel: 213-399-
EmpI.: 17; SIs. Mgt: CIarkBanjarnin II; DIBt. Mgr: ~n Eugene GoIdbarg; DIBt. Mgr: Tom Dever>ey .•• A.222II; 1490, TELEX: 499 2488; EmpL: 93; SIs. Mgt: Haniey 
IQ1ey ............. ....................... 8011l1li-1183' 801387; C>1388. 1754; 001775 Muahman 

688 North American offices only. For worldwide reps & distributors, see VoL W. 



Manufacturers and Sales Offices ni"'~jrwu 

GN NATIONAL ELECTRIC INC., 20639'Lycoming St., NC Raleigh, EIcIm. Mktg. Assocs., Inc. .... 91H47-8800 
UnIt 8-1, Walnut, CA 91789, Tel: 714-598-1919, 714-598- OH Centerville (Dayton), Omega Sis., Inc. 
1337, 800-321-1266, FAX: 714-594-7938; Empl: 7; SIs. ,....................................... 513-434-5507 
Mgr: John Huang; DIat. Mgr: Ka1hy Yang OH Shaker HgIs., Omega Sis., Inc. ........ 216-751.Q600 

FAX: 714-993-6023 
GOLDEN PACIFIC ELECTRONICS, INC, 560 S. 

Melrose St., 1'*adIa, CA 92670, Tal: 714-993-8970; 
Empl: 15; SIs. Mgr: ~ Au; DIat. Mgr: James Au 
., ...•.•.••....•.••.•.••.••.•• 001032-1035, 1776-1777 

Local Sa/e8 Offices & Reps 
CA Garden Grove, ELSCO EIctms ........ 714-891-4621 
CA Norwalk. Ed Rivers Assocs. .. ..•. .. ..• 213-868-1471 
CA ·SanJose,AppIIedEltcmsMIdg ....... 408-441-9610 
co Longmont, Buller Tech. Sis. ........... 303-851-n03 
L Arlington HeIghts, MJ. Peterson & Assocs. 

, .. • .. . .. • .. • • . •. .. . .. • .. • . . •• . .. . . .. . . 706-5n-8200 
NJ wayne, Breen Assocs ................ 2OH596-8683 
NY Elbridge, ~ EIctms., Inc. .•. 315-689-2143 
OR Beaverton, Core II Mktg . • . . .. . . .. .. . . . 503-641-oan 

GOLDEN POWER SYSTEMs, INC. 2125-8 Madera Ad., 
Simi Valley, CA 93065, Tal: 805-582-4400, FAX: 805-582-
3230; SIs. Mgr: Ron Jones 

GOlOSTAR PRECISION CO. LTD. Lucky Goldstar, 
13013 E. 1661h St., CerrItos, CA 90701, Tel: 213-404-0101, 
TELEX: 91 ()'583-5719, FAX: 213-926-0849; EmpI.: 12; SIs. 
Mgr: RegInald Bale; DIat. Mgr: Reginald Bale 

GOOD-ALL ELECTRIC, INC., 3725 Canal Driva, Fort 
CollIns, CO 90524, Tal: 303-484-3080, 800-826-7891, 
TWX: 91 ()'930-8015, FAX: 303-484-8649; FSC No.: 22096; 
Empl: 135; SIs. Mgr: Sandi K. Selvhus 

GORDON BRUSH MFG. CO. INC. 2150 Sacramento 
St.,LosAngelea, CA 90021-1786, Tel: 213-827-6889, FAX: 
213-823-4397; FSC No.: 17987; Empl: 35 

GORDON CO.:WATLOW, 5710 Kenosha St, Richmond, 
n.. 60071, Tel: 815-878-2211, TELEX: 72c2427, FAX: 815-
676-3981; Empl: 300 

GORDON INSTRUMENTS, INC. 3645 california Ad., 
Orchard Perk, NY 14127, Tel: 716-862-5353, 1-80().333-
2672, FAX: 716-662-7839; EmpL: 20; SIs. Mgr: John 
Savage 

GORDON, L. PACKAGING, 1050 S. Paca St., Baltimore, 
MD 21230, Tel: 301-539-6537, FAX: 301-825-7510; E""L: 
150 

GORDON PRODUCTs, 67 Del Mar Dr. Brookfield, CT 
06B04, Tel: 203-n5-4501 , FAX: 203-n5-1162; EmpL: 45; 
SIs. Mgr: Leon Najman; DIat. Mgr: Leon Najmsn 

GORDOS 
FAX: 501-636-2305 

GORDOS, A FUnt IndU8lries Company, 1000 N. 
Second St, Rogers, AR 72756, Tel: 501-636-5000 
.................. A.I725; 8.1 ...... 1488; 001170-1173 

Local Sa/e8 Offices & Reps 
AL Huntsville, EIcIm. Mktg. Assoc. Inc. . . . • 205-l180-8050 
CA Coata Mesa, Jim Pancake ............ 714-751-8760 
CA MIlpitas, Maxim EIcIm. SIs. ....... .. . . • 408-946-6001 
CA Tustin, Schoenbachler-Dobaon ....... 714-544-1866 
CO Arvada, GemIni EIctm8. ............... 303-426-5600 
FL Deerfield Bch., FIoridaComps., Inc. ... 305-429-1758 
FL T~ !'lorIda Comps., Inc. ........... , 813-873-3622 
GA A1Ianta, EIcIm. Mktg. Aseoc. ........... 404-448-1215 
n.. Schaumberg, Marian, Inc. •••••••.••.•• 706-303-5880 
IN Indanapons, Hy-TekSIs. Co. .......... 317-887-2584 
MA Burltlglon, Anacon Sis. Assocs. .... . .. 617-272-8080 
MI Troy, PyramId Integrated Control Sys. 

........................................ 
MN Eden Prairla, Busch EIctms. ......... .. 
NM Albuquerque, Syn1ach .............. .. 
NJ Budd I.eka, Guido Assocs. .......... .. 
AR Rogers, BiD Wilberg ................. .. 

313-528-8040 
612-834-7922 
505-266-7051 
201-347-4643 
800-643-3500 

OK Tulsa, Advanced Tech. Sis. ........... 918-664-0482 
PA Valley Forge, ProvIdence Mktg. Assocs., Inc. 

....................................... 215-935-3300 
SC GI'MIIYiIte, EIcIm. Mktg. Assocs., Inc. .. 803-233-4637 
TX Austin, Advanced Tech. Sis. .......... 512-467-9209 
TX Dallas, Advanced Tech. Sis. .......... 214-340-1300 
TX Houston, Advanced Tech. Sis. ........ 713-440-3888 
WI Mequon, Martan,Inc. ................. 414-241-4955 
Inti AR Rogers, Gordos ...•. ..•..•.. •. .•.. 501-636-5000 
Can Mississauga, Ont. Gidden and Morton Assocs., Inc. 

....................................... 4HH571-8111 

Local DIsf1ibulonJ 
AL Aubum, Interstate EICIrL Supp. ........ 205-821-3341 
AL Montgomery, Control Car\'1ls. ......... 205-264-3325 
AL Tempe, Control Design ............... 602-829-7981 
AZ Tempe, Con1roI Design ............... 602-829-7981 
AR Eldorado, Electra, Inc. ................. 501-862-4901 
AZ Phoenix, EIcIm. Supp. .. .. .. .. .. .. .. ... 602-276-1199 
AZ Phoenix, Future ...................... 602-272-7952 
AZ Tempe, Time EIctms. ................. 602-987-2000 
AZ Tucson, Fu1ure ....................... 802-882-08OB 
CA AnaheIm, Con1roI Design ............. 213-821-1516 
CA AnaheIm, Time EIc1ms. ............... 714-937-0911 
CA Chatsworth, Tome EIctms. ............. 816-998-7200 
CA Irvine, Future ......................... 714-25G-4141 
CA Irvine, lntagra1ed EIctm8. .............. 714-837-9960 
CA Los Angeles, EIec. SWitches .......... 213-86G-1310 
CA Los Angeles, Mester Distrs. ........... 215-452-1229 
Can Ontario, Harston & Carlock ........... 714-984-4666 
CA Riverside, EIcIm. Supp. ............... 714-683-7300 
CA Sacramen1o, Integraled Ek:Ims. ..••... 916-424-5297 
CA San carlos, Con1rol Design ........... 415-5B2-4608 
CA San Diego, Time Ek:Ims............... 619-586-1331 
CA San Francisco, Control Design . . . • • . • . 408-996-9197 
CA San Jose, Future ..................... 406-434-1114 
CA San Jose, ln1egreted Ek:Ims. • • . • . . . •.• 406-435-1000 
CA Santa Clara, Future ................... 406-746-8550 
CA SumyvaIe, Time Ek:Ims. .•••.••.. . . • . . 406-734-9888 
CA Torrance, Tome Elclms. ............... 213-320-0880 
CT WallingIord, Con1roI Design ..•..•..•.. 203-269-9955 
CO Denver, Control Design ............... 303-296-1922 
CO Denver, Integreted Ek:Ims. •.••.•••.••. 303-292-5537 
CO Englewood, Time EIctms. ............. 303-799-8851 
CO Wes1mInster, Fu1ure .................. 303-85G-0123 
CT Bethel, Future EIctms. ................ 203-743-9584 
CT Cheshire, Time EIctms. ............... 203-271-3200 
FL Altamonte SprIngs, Control Design .. . . 305-786-3220 
FL CIeerwater, Future .................... 813-576-2n0 
FL CIeerwaIer, General Con1roI,Inc. ...... 813-791-1903 
FL Ft LeuderdaIe, Control Design ........ 305-782-1388 
FL Ft LeuderdaIe, Hammond ............ 305-973-7103 
FL Ft LeuderdaIe, Time EIcIms. .. . . . . . . . . 305-974-4800 
FL LekeIand, AA EIec. ......... .. .. .. • .. .. 813-865-8941 
FL Orlando, Future....................... 305-767-8414 
FL Orlando, Hammond .............. .. .. . 305-849-8060 
FL Orlando, Time EIctms. ................ 305-841-8565 
FL Pompano Bch. Control Deseign ...... 305-182-1388 
GA Columbus, Interstate ElclrL Supp. ..... 404-324-1000 
GA Norcross, AA EIec. .. .. .. .. .. .. .. .. .. .. 404-449-8670 
GA Norcross, Fu1ure .. .. .. .. .. .. .. .. .. .. .. 404-441-7876 
GA Norcross, Time EIcIrns. ............... 404-448-4448 
GA Stone MIn., Control Design ......•..•. 404-976-3502 
IL Addison, L Camp ..................... 312-826-1400 
Il AddIson, PyramId Con1roIs ............ 312-543-0110 
IL Algonquin, Marshal Wolf .............. 312-658-8130 
Il Chicago, Control Design .............. 312-307-8944 
IL Chicago. NewaJk ..................... 312-784-5100 
IL Hollman Estates, Integrated Elclms. ., 312-843-2040 
IN lndillf1l!POls, Custom Svc. Elclms. .... 317-879-9118 
Il Schaumburg, Future .................. 312-882-1255 
IL Wood Dale, Time Ek:Ims. ............. 312-350-0610 
IN Indienapons, Control Design .......... 317-786-4614 
IA Cedar Rapids, Control Design ........ 319-373-2923 
IA Marion, Conbol Design ............... 319-373-2923 
KS· Kansas CIty. Control Design ...•...... 913-382-4248 
LA New Orleans, Currier & Roser ........ 504-734-1147 
MD Columbia, Fu1ure ..................... 301-995-1222 
MD Columbia, Jaco ...... .. .. .. .. .. .. .. .. . 301-985-6620 
MD Columbia, Time....................... 301-964-3090 
MA Peebody, Time Ek:Ims. ............... 617-532-6200 
MA Westboro, Fu1ure Ek:Ims. ............. 617-366-2400 
MA WlImingIon, Nor1h-Siar Ek:Ims. ....... 617-657-5155 
MA Wobum, Control Design .............. 617-832-9404 
MI Alma, FIscher-Flack .................. 517-463-8104 
MI Am Arbor, McNaughton-McKey Elee. Co. . 

....................................... 313-995-9515 
MO ChasteIfiaId, Advanced Ind. Sys.. Inc. .. 314-532-24n 
MI DetroIt, Fu1ure ..................... :.. 313-261-5270 
MI De1roIf, Newa1< Ek:Ims. ............... 313-987-0800 
MI FiIImingIon Hills, Control Design .• ..•. 313-473-0220 
MI FUn!, Fischer-Fiack ................... 313-235-6420 
MI Kalamazoo, Pyramid Controls Inc. .... 616-327-3733 
MI Medsion HgIs., McNaugh\on-McKey EIec. Co. 

....................................... 313-399-7500 

GORDOS 
MI Oak PIc., Newark EIcIms. .. .. • .. .. .. .. . 313-98&-2950 
MI Port Huron, FIachar-FIsck ............. 313-985-8183 
MI SegI.-w, FI8Cher-FIack ............... 517-752-4181 
MN Bloomington, TIme Ek:Ims. ........... 612-944-9192 
MN Eden PraIrie, Fu1ure .................. 812-944-2200 
MN Eden Prairla, JE Braas ..•.....•..•.. .. 617-937-8902 
MN Minneepolis, Con1roI Design .......... 612-721-1826 
MN Minneapolis, Newark EIcIrns. ......... 612-33H5350 
MO Chesterfield, Advanced Ind. Sys. Inc... 314-532-24n 
MD Karas CIty, L Camp ................. 816-221-2400 
MI Midland, FISCher-Flack................ 517-498-3800 
MD St louis, Con1roI Design ............. 314-426-3160 
MD St louis, Future ...................... 314-537-0688 
MO St Louis, L Camp .... ........... ...... 314-291-8200 
MO St Louis, Time EIcIrns. ............... 314-391-8444 
NJ E. RuIherford; AA EIec. .......... ...... 201-777-54n 
NJ Fair Lawn, Raley Specialties .......... 201c337-1000 
NJ Fairfield, Fu1ure ....................... 201-227-4346 
NJ Mt. Laurel, Fu1ure .. .. .. .. .. ... .. ... .. . 609-778-7600 
NM Albuquerque, EIcIm. Dvcs. ..•......••. 505-884-2950 
tN Bohenia, Key Compe. ................ 516-567-7500 
tN Buffalo, SurmiIt ...................... 716-884-3450 
tN Hauppauge, Fu1ure ................... .516-234-4000 
tN Heuppauge, Jaco ..................... 516-273-8600 

FROM STOCK 
C:C)fU:)Q S-

IlO, REED AND 
SOLID STATE RELAYS 
1/0 MOUNTING AND 
INTERFACE BOARDS 

The. Largest 
Relay •• 

Distributor 
in the World, 

Over 
8.000.000 
Relays & 
Switches 
in Stock, 

Orders Placell by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 
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GORDOS 
NY Hauppauge, Time EIctms. ......... , ... 516-2~1oo 
NY Uverpool Future. ...................... 315-451-2371 
NY Roche8ter, Future .................... 716-272-\120 
NY Roche8tef, Simcona ................. ; 716'328-3230 
NY RcIchester, Sunvnilt .... .. .. .. .. .. .. .. . 716-334-8110 
NY Syracuse, Future ..................... 315-432-1355 
NY Syracuse. Time EIctms. ............. ,. 315-432-1355 
NC Charloite, C8roIina Elec.Supp. eo: .... 704-527-6555 
N<;: charlotte. Control DeSign ............. 704-588-4410 
NC Charlotte, Future ..... ,............... 704-529-5500 
NO CharIotte,Tirne EIctms. ............... 704-522-7600 
NO Greensboro. Hammond EIctms. ... . . .. 919-275-63&1 
OH Columbus, EICIrns. Mktg. Corp....... ..614-299-4161 
OH Dublin, TirneEIctms. .............. , .... 614-761-1100 
OH Highlaild Hgls., I;:lctms. Mktg. Corp. ... 216-442-3441 
OH Kaeterlng, EIcIms. Mktg. c;:orp. ........ 513-439-4711 
NMAlbuquerque, ~ EIctms. .•. . .... 505-821-1122 
OR Beaverton. Cascade Data Mktg. . . . . . . . 503-641-9266 
OR Beaverton, FutUre .................... 503-&45-9454 
OR Beaverton, Integrated EIctms. ......... 503-641-1690 
OR Portland, Tome EIcIms. .. .... .. .. .. .. .. 503-684-3760 
PA Bristol Aim EIctms. .......... :........ 215-785-3500 
PA KIng of Pfussla, Time.EIcIms. ...... ... 215-337-0900 
PAMaIvem, Control Design ............... 215-296-0150 
PA NewtonSq.,CDl .. ; ................... ·215-359-1000 
PA Philadelphia,'FUlUre .................. 609-776-7600 
PA York, Eictm. COmps.: .. .. .. .. .. .. .. .. . 717-846-5334 
SO Greawille, Ensco (Hammon) ......... 803-233-4121 
SO Spartanburg, Roberts EIec. Supp. Inc. 

SO Taylors, Cantrel WholeSale Prods., Inc. 
....................................... 803-~1194 

TN Knoxville, TlJIVer ..................... , 615-531-2255 
TN Nashville, AA EIec. .. .. .. .• .... .. .. .. .. 615-63.2,6632 
TX AddIson,Jaco ... ; ..................... 214-73S,4300 
TX AUStIn, Omnl Pro EIcIms. ............. 512-794-9200 
TX. Cat,rolllon,Tirne EIctms. .............. 214-241-7441 
TX DallaS, Control Design ................ 214-356-0469 
TX DalIas,GEAofTX ................. , .... 214-233-0337 
TX Danas, Newark EIctms. .. ,............ 214-340-3565 
TX Dallas, Omnl Pro EIctms. ............. 214-233-0500 
TX Houston, AM Bearing .... .... .. .. .. .. . 713-92<HlO72 
TX Houston, GEA of TX .................. 713-781-3005 
TX Houston, Newark Elctms. ............. 713-782-4600 
TX Houston, Orml Pro Elelms. ........... 713-270-1700 
TX Houston, TIme Elelms. .. .. .. .. .. .. .. .. 713-530-0600 
TX Houston, TrIsIrar Elctms. ............ ; • 713-667-7200 
TXRichardSOn, Future ................... 214-437-2437 
UT N. Sell Lake Ci1y, Integrated EIcIms. .. 601-296-1869 
UT Nephi, Control DesIgn ...... ~......... 601-623-2909 
.UT Sell Lake Ci1y, Future .. .. .. .. .. .. .. ... 601-972-~ 
UT Sell Lake Ci1y, TIme EIctms. .......... 601-973-9181 
VA Chesler, Virginia COntrol equip. Co. ... 804-796-3081. 
WI Appleton, JE BraBs ................... 414-730-8856 
WA Bellevue, Cascade Data Mktg. ........ 206-747-6190 
WA Believue, Future ...................... 206-881-8199 
WA Bellevue, Integrated EIctms. •..•••...• 206-455-2727 
WA Bellevue, TIme Elctrns. ............... 206-641-3640 
'iNA Redmond, Time Elctms. .............. 206-882-1600 
WI Milwaukee, Indl. Elctms. :: ............ 414-276-1212 
WI Milwaukee, Marsh EIctms. ............ 414-475-6000 
WI New BerUn, Control DesIgn ........... 414-784-1016 
WI New BerOn, Je Braas ................. 414-782-0160 
WI W. Aills, Pyramid Controls ............ 414-476-3711 
~ Cslgary, Alberta, Future EIctn!s. '. . . . . . . 403-235-5325 
Can Edmonton, Alberta, Fl,llure Elctms. .... 403-436-2858 
Can MlsslSsauga,Ont, Newark ............ 416-829-2288 
Can MonJreeI,Que., Future Elctms. ........ 514-694-7710 
Can Orlando, Time Elclms. ................. 305-841-6585 
Can Ottawa, Ont, Future EIctms. .......... 613-820-&313 
Can Rexdale, Ont, Newark ............ ;... 416-675-4555 
Can. Sl Laurent, Que., Zanln EIcims. ........ 514-342-8211 
Can Toronto, Ont, Future.Elctrns........... 416-636-4771 
can Vancouver, ac. Future Elctms. ....... 804-294-1186 
Can Winnipeg, Manitoba, Future Elctms. ... ' 204-339-0554 

W. L GORE & ASSOCS.. INC. 4755 E. Beautiful Lane, 
Phoenix, AZ 85044, Tel: 602-436-2017, FAX: 602-431-
1~2 . 

W.L GORE & ASsocs., 555 Paper Mill Ad., Newark, DE 
19714, Tel: 302-738-4860, FAX: 510-866-0825; Empl.: 
2000; SI8. Mgr" Daniel D. Johnson 

GORMAN MACHINE CORP. 7 Burke Dr. Brockton, MA 
02401, Te.l: 508-586-2900, TWX: 710-345-0679, FAX: 506-
588-9580; EmpL: 25; Sis. Mgr" Kenneth P. Gorman 

GORMAN-REDLICH MFG. CO. 257 W. Union St,Athans, 
OH 45701, Tel: 614-593-3150, FAX: 614-592-3898; En,pl.: 
4; Sis. Mgr" Jim Gonnan 

ManufacturerS and Sales 0Htces Directory 

GOSSEN 
FAX: 619~598~9828 

GOSSEN/TEXMATE,995 Pail< Center Dr. VostA CA 
.92083-8397, Tel: 619-596-9899 
......... : .. : ..... .... .. ..... .001382, 1385-1388, 2075 

GO SWITCH, P.Q Box 37290, louisville, KV 40233, Tel: 
502-969-2386, FAX: 502-969-5911; EmpL: 80; SIs. Mgr" 
David Lambert 

GOULD AMI, Gould, 2300 Buckskin Road, Pocatello, 10 
.83201, Tel: 206-233-4690, FAX: 206-234-6796; EmpI.: 
1700;SI8. Mgr" Harold Blomquist; DIst. Mgr" Harold 
Blomquist 

GOULD IN~, Corporate Headquarters, 35129 Curtis 
Blvd., Eastlake, OH 44094, Tel: 216-853-5000, TaEX: 
887-3157, FAX: 216-953-5050; ErnpI.: 6000 .... 001466 

FAX: 216-953-5152 

UT Sail Lake Ci1y, Weetem RegIOn Mktg. 01 Utah 
......................... :. . . • . • . . . . • . • 80.1-268-9768 

WA 0iyrr1lIa, BergIord & A88Ocs. • • . • • • . • . • 206-866-2001 
Can St Laurent, CornponetIcS :............ 514-331-9930 

Local D/strIbukJrs 
CA Chatsworth, PassIve Camps. ........ .. 
NJ E. Brunswick, Brothers EIecIrrl&. ..... . 
CA Fremont, KEAEIcIms. .............. .. 
CA Stanton, InWctive Cornps. & Crys1aI •• 
CT Bridgeport, Park Distrbrtora ........ .. 
MN CIwl'-\ G&F Distribution .... , .•• 
NY Hauppauge, BroadIIne EIacIric ..... ; •• 
PA 'Exton, VSH EIcIms. .................. . 
VA CharlottesviUe, Va EIctm. Camps. ••••• 
Can Monlreel Quebec, Ferro Technique ••• 

818-700-8838 
201-236-2200 
415-851-2800 
714-826-4320 
203-386-7200 
612-934-2907 
516-231-4100 
215-383-2250 
804-296-4184 
514-341-3450 

GOW-MAC INSTR CO. P.o Box 32, Bound Brook, NJ 
08805, Tel: 906-580-0800, TaEX: 833-174, FAX: 908-
271-2782; EmpL: 50; SI8. Mgr" Jell Lawson 

GP:50 NEW YORK, 2770 LOng !ld. Grand IsIancl NY 
14072, Tel: 716-773-9300, FAX: 716-773-5019; EmpI.: 18; 

•. SIs. Mgr" Pat Murphy 

GP TRAINING SYSTEMS, Div. of General Physics 
Col'll. 1586 MecIcaI Dr. Pottstown, PA 19464, Tel: 215-
327-3550, FAX: 21s.327-1158; EmpI.: 1881; SI8. Mgr: 
Richard Smith; DIst. Mgr" Joe Latham 

GRADO LABORATORIES, 4614 Seventh Ave.. Brooklyn, 
NY 11220, Tel: 716-435-5340, FAX: 716-833-8941 

GRAFOPLAST s.p A, Wiremarkers, 13, Via Arrivabene, 
Genova, Italy 16154, Tet 610. 821887, TaEX: 0283828, 
FAX: 610. 674448; EmpL: 45; SI8. Mgr" Gicrglo Patrone 

Local D/strIbukJrs 
GOULD INC., Foil Dlv., 35129 Curtis Blvd., Eastlake, OH TX Dallas, Sunbelt EIctm Assoc. ......... 214-247-0071 

44091';, Tel: 216-953-5065; Empl.: 15 ........... 001468 

Local Sales OffiCe6 & Reps 
CA Heyward, Pacific Mktg., Inc. ........... 415-887-1620 
CA San Diego, Hadden Assocs.. Inc. ...... 619-585-9444 
IL Highland Park, Bransky SIs............ 312-433-2375 
IN Greenfield, France Entprs. ............ 317-462-6098 
MA WaIIham, Powercard Corp............. 617-890-6769 

. MN Minneapolis, lntema1ional EIctrns. .. . . . 612-571-0000 
VA ArlIngton, Galls & Pugh ~ ...... 703-709-0305 
WA Redmond, VMI Inc. ................... 206-882-2999 

GOULD INC., POWER CONVERSION DIV. See ATE 
Deltic CoIporation 4c 

GOULD INC. SemiConductor Division, 2300 Buckskin 
Ad., Pocatello, 10 83201, Tel: 206-233-4690, TWX: 910-

, 977-5752; Empl: 1500; DIst. Mgr; Rlchard'Brown . 

GOULD INC. Test and Measurement Group, 8333 
Rockside Ad., VaHey View, OH 44125, Tel: 216-326-7000, 
TELEX: 196113GLD AS UT, FAX: 216-326-7400; FSO No.: 
96795; EmpL: 550; SI8. Myr; C. NazelH, Sis. V.P. 

GOULD SHAWMUT, 374 Menimac St, ~ryport, MA 
'01950, Tel: 506-462-8662/3131, FAX: 508-485-6419; FSC 
No.: 71424; SI8. Mgr" Charles Beadle 

GOWANDA ELECTRONICS CORP., 1 Industrial P~ 
Gowanda, NY 14070, Te;: 716-532-2234, TWX: 710-529-

Graham. 
BeclmniL:s 
manlJfaL:\lJring. 
.nL:_ 

FAX: 619-747-9326 
GRAHAM ELECTRONIC MANUFACTURING INC., 

109-State Pl, Escondido, CA 82025, Tel: 619-747-9177, 
800-626-4095;EmpL: 14; SI8. Mgr" Samuel L Band 
.................................................. C'1057 

GRALEX INDUSTRIES, 70 Oak St, Ste. 204, Norwood, 
NJ 07648, Tel: 800-486-4499, FAX: 201-767-7Q15; FSC 
No.: 11332; ErnpL: 15; DIst. Mgr" Pat Jackson . 
........................................... 001348-1348 

Local SaIeB 0fflce8 & Reps 
CA San Leandro, Coast .................. 415-483-3774 
IL Franklin Park, AIca .................... 706-451-6844 
NJ Norwood, Gralexlnds., Inc. .....•...•. 800-466-4499 

Local D/strIbukJrs 
AZ Phoenix, Meterrnaster ....... :......... 602-243-4111 
AZ Tempe, OMI Melerrnaster ...... ....... 602-431-(1880 
CA Los Angeles, Crompton Melermaster 

1211, FAX: 716-532-2702; FSO No.: 24226;15305; EmpL: CA Los Angeles, Meterrnaster ........... .. 
714-921-2101 
213-885-4340 
415-960-8500 
415-966-0313 
619-560-4841 
404-446-0166 
404-446-0188 
312-593-9850 

250;, SI8. Mgr; K Strohmeyer; DIst. Mgr" K Strohmeyer CA Palo Alto, OMI Metermaster ......... .. 
................................................. A'1208 CA Palo Alto, Melennaster ............ ; .. 
Local SaIeB Offices & Reps 

AL Huntsvine, L&D,Inc. ........... ;...... 205-837-1469 
AZ Meae, Sys. Sis. of AZ Inc. ............. 602-484-9989 
NM Albuquerque, Sys. Sis. of N.M ......... 505-889-2901 
OH ColumbUs, StagrnBn Blaine Mktg. ..... 614-457-2358 
CA Fremont, WilHam Parks Aasoos. ...... ; . 415-770-9058 
CA San Diego, Earle & Aasoos. .•......•.. 619-276-5441 
CA Torrance, Orion-Eclipse . . . • . • . . . • • . • . . 21'3-326-0999 
CO Weslmlnst., Western Region Mktg, .• 303-469-8088 
FL Longwood. NSI.. Aasoos. ••..•......... 305-629-5226 
GA Atlanta. L & 0, Inc. .................... 404-395-7079 
IL Niles, W .. F. Hamilton Co. ...... : .... :. 706-965-6757 
IA Cedar Rapids, Snid8r Sis. Co. .: ....... '319-362-4410 
KS Overland Park, Barnes MidWest Sis. .. 913-469-9688 
MD Ellioott Ci1y, Nelson Elctms. •.......... 301-747-7887 
MA 'N. Reading, Unooln Aasocs. .......... 506-684-6800 
MI stClairShores, D.E.M. Sis. ........... 313-771-1750 
MN Chanhassen, Barnes SIs. Aasoos. . . . . • 612-934-2907 
NJ Whippany, Robert Smith Aasocs. ..... '; 201-540-0204 
NY Pittsford, Andres COmps............... 716-385-3818 
NY Plainview, Robert SniIh Aasoos. ...... 516-681-3155 
NC' Raleigh, L & 0, Inc. ............. ;.:'." 919-876-5301 
OH Cincinnati, Stegman Blaine Mktg. ..... 513-72&-1989 
OH Clevel8nd, Stegman BlaIne Mktg. ..... 216-572-0003 
PA Exton, Unear Sis. ............ :........ 215-524-6080 
TX Dallas, Scanlon, Hughes &Aasocs. ... 214-739-2888 

CA 
GA 
GA 
L 
IL 

MA 
MA 
MA 
MA 
NJ. 
NY 
NY 
OH 
OH 
TX 
TX 

San Diego, MetermasIBr ............ .. 
AUanta, Metermaster ................. . 
Atlanta. Metermaster .•................ 
ChIcago, MetermasIBr ............... .. 
Glendale HgIs.. Crompton Metermaster 

312-351-4554 
Billerica, Electra Test, Inc. ............. 617-867-8541 
Boston, CaIibron ....................... 617-694-8440 
N.BiIIerlca, Electra Test, Inc.,.......... 506-667-8541 
Waltham, CaIbron Instrs. •.....••.•... 617-894-8440 
Somerset. CMi Meterrnaster .......... 201-271-1277 
Great Neck, Instr. Mart Inc. ............ 516-487-7430 
Great Neck, Instrument Mart ..... ,.... 516-487~743O 
Cleveland, Crompton Metermaster .... 216-651-4100 
Cleveland, Metermaster............... 216-851-4100 
Dallas, Metermaster .................. 214-271-5871 
Houston, Meters & Instrs. ............. 713-644-1631 

GRAND TRANSFORMERS, INC. 1500 Marion St, 
Grand Haven, MI 49417, Tel: 616-842-5430; ErnpL: 125; 
SI8. Mgr" G. V. Retzlaff 

GRANT HARDWARE CO. A M<ibex Company, High 
street. West Nyack, NY 10994, Tel: 914-358-4400, FAX: 
914-358-1703; FSC No.: 63508; EmpI.: 490; SIs. Mgr" 
Tony DiSBntis 

690 North American offices only. For worldwide reps & distributors, see Vol; W; EEM 1991 



Manufacturers and Sales Offices Directory 

GRAPHICODE, INC. 19101 36Ih Ave. W. Ste.204, 
Lynnwood, WA 98036, Tel: 208-87~198O, FAX: 208-87~ 
2705; EmpI.: 5; SIs. Mgt: Douglas M. PnIIt 

GRAPHICS MlCROSYSTEMS. INC. 10375 Brockwood 
Ad., DaIJa&, TX 75225. Tet 214-340-4584. 800-527-1207, 
TELEX: 506973; FSC No.: 20891; EmpI.: 50; SIB. Mgt: 
EddIe Deering 

THE GRAPHICS TECHNOlOGY CO. 5524 Bee caves 
Ad. Bulking I., Austin, TX 78746, Tet 51~84, FAX: 
800-lI62-386O; EIT1IL: 35; SIs. Mgt: Joanna Howerton 

Loc8/ 8aIN OffIces & F/epB 
CA Milpitas, Teleeis Sis. Grp. ............. 4011-94&-7300 
IL WlImaIIe, EnginMred Prods. .......... 708-251-1154 
MA MadfteIcI, Nortech Engrg. SIs., Inc. .•.•• 508-359-6063 

GRAPHIC STRATEGIES, INC. 549 East Weddell Drive, 
Sunnyvele, CA 94089, Tel: 408-745-6500, FAX: 408-744-
0235; EmpL: 7; SIs. Mgt: Gary BaJghn 

GRAPHITE METAlLIZING CORP. 1036 Nepperhan 
Ave.,P.o. Box 110, Vonkers,NY 10702, T8I:914-II68-84OO, 
TELEX: 13-1571, FAX: 914-968-8468; EmpL: 178; SIB. 

AL Mobile, IndL Elect. SpIy ............... . 
AZ GIlbert, Harper SID .................. . 
AZ Phoenix, StartIng E1cIms. ............ . 
AZ Tempe, LCXlMP Inc. ................. , 
AR uttle Rock, C8rI1on-Batas Co. ........ . 
CA ~ Harper SID ................ . 
CA Garden Grove, Richey/~ EIcIma. 

205-341-0544 
802-987-1484 
802-437~585 
~73(H833 

501~loo 
213-979-5090 

.... ..................... ........ ...... 800-22Hl080 
CA Gardena, CaDI. Switch & S9IaI ....... 213-nG-2330 
CA Inglewood. Newark Elect. ............. 213-871-73n 
CA Los Angeles, EIecIric SwIIches ....... 213-680-1310 
CA RIverside, Electronic Supply .......... 714-883-7300 
CA San DIego, ElectronIc Supply ......... 819-893-11222 
CA Sen DIego, Harper s.LD. .............. 819-578-2500 
CA San DIego, Alchey/l"..cI EIcIma. •.•. 819-271-4511 
CA San Joee. Harper SIl .. .. .. .. .. .. .. .. . 408-943-9490 
CA San Joee. Powell E1cIms. ............. 408-943-9020 
CA San Joee. Richey/1ft1lIICI E1cIms. ..... 408-432-7100 
CA Santa Clara, ~ EIcIma. ......... 408-980-8400 
CO Denver, OSlo. Inc. ..................... 303-29~ 
CO Denver, Newark EIcIma. .............. 303-757-3351 
CO Englewood, ~ .................. 303-~ 
CO Englewood, Shelley Ragon, Inc. ....... 303-7~ 
CT SouthIngton, EIecbO Mechanical DrIves, Inc. 

....................................... 203-821-7335 
Mgt: E Walker .... .. .. .. .. .. .. .. .. .. .. .. .. .. ... 801271 CT WaiUngIord, GAS Midan E1c\ms. ..... . 203-265-2On 

203-285-4800 
305-973-7103 
305-484-8377 
813-566-2851 
407-849-8080 
305-973-4141 
404-449-1998 

Loc8/ Sales Offlces & Reps 
OR Beaverton, Graphite Metallizing .•..... 503-648-91164 

GRASSLIN CONTROLS CORP.:GRASSUN GMBH & 
CO. K.G. 45 Speer Ad., Ransey, NJ 07446, Tel: 2OH125-
9696, FAX: 2OHI25-8894; EmpL: 5 

GRA YHILL INC. 561 Hillgrove Ave. Le Grange, ... 80525, 
Tet 708-354-1040, FAX: 708-354-2820; FSC No.: 5930; 
EmpI.: 850; SIB. Mgt: Richard K. Neumann; Dist. Mgt: 
Robert J. Ferrel 
....•.•. 801481-10491.1 .... 1705.1812-1813; <>1.7 

InciJsIrIaI Dlstrs. (Sold State Only) 

Loc8/ SeJes Offlces & Reps 
AL Huntsvllle, Rep, Inc. ........ .... .. .. .. . 205-881-8270 
AZ Phonx. MercutY Engrg. Sis. • • • . • . • • •• ·602-265-0344 
CA irvine, Quadrep Southam Inc. ......... 714-727-4222 
CA Sen Joee. Quadrep, Inc................ ~ 
CO Denver, Undberg Co. ................. 303-75809033 
cr Branford, Coakley Boyd & AbbeIt ..... 203-481-2218 
FL Ft. LeuderdaIe. Sunland Assocs. ...... 305-561-1303 
FL Lago, Sunland Assocs. ............... 813-53&-21155 
FL WInter Springs, Sunland Assocs. •••. • . 407-365-11533 
GA Tucker, Rep, Inc. .............. .. .. .. .. 404-938-4356 
... IIaBca, L TO E1cIms. ................... 708-773-2900 
IN Ft. Wayne, Menze Sis. ................ 211H47-5618 
IA Cedar RapIds, Lorenz Sis. ............ 31~n-46811 
KS OVerland Pk., SpecIrum SIs. 913-648-6811 
MD Geither8burg, NaudaIn Assocs. Southern 

• ,.. .. .. .. .. .. .. .. .. .. .. • .. .. .. .. .. • ... 301-258-5040 
MA Framingham, Coakley Boyd & AbbeIt 

.. .. . .. .. .. . .. .. .. .. .. .. .. .... .. .. .. .. • 5OIHI2IHlIIOO 
MI Royal Oak, Hilltronics Inc. .... ......... 313-435-0820 
MN S. St Pau~ Northport Engrg. .......... 612-457-8000 
MO Florissant, Spectrum Sis. ............. 314-921-1313 
fIE Uncoln, Lorenz Sis., Inc. .............. 402-475-4880 
NJ Hackensack, Coakley Boyd AbbeIt/MeIro Dlv. 

....................................... 201~114 
NJ Marlton, Naudaln Assocs. •••••••.••••• 8($.983-5300 
111M Albuquerque, Undberg Co. .. .. .. .. .... 505-881-1008 
NY Ithaca, Bob Dean, Inc. ................ 807-257-1111 
NY Wantagh, Coakley Boyd AbbeIt/Tylinlild 

....................................... 516-783-4101 
NY Wappingers Faile, Bob Dean, Inc. •.... 914-297-8408 
NC CI1arIoIte. R W. Chapman & Co. ...... 704-525-2421 
NC RaleIgh. R W. Chapman .............. 9UH~2624 
OH CentervIlle, Beer MkIg. Inc. ..... ..... .. 513-436-2081 
OH RlchlleId, Beer MkI9, Inc. ............. 218-65~131 
OR TIgard, EItech, Inc. .................... 503-684003456 
PA Alison Park, Beer Mktg. ...... .. ....... 41 ~1-2002 
SO Greenville, Robert W. Chapmen & Co. 

.. . .... .. .. .. .... .. .... .. . .. .. .. . .. .. .. 803-2116-8821 
TN JeIIenJon City. Rep. Inc. ............... 815-475-9012 
TX Austin, W. Pat Fralia Co. .............. 51~7911 
TX Euless, W. Pat FraUa Co. . . . . • • . . • . . . • . 817,267-35n 
TX Houston, W. Pat Fralla Co. ............ 713-~1572 
lIT Salt Lake City, LIndberg Co. .......... 801--4114-8889 

CT 
FL 
FL 
FL 
FL 
FL 
GA 
GA 

WailngIoId, Sager .................. .. 
Ft. Lauderdale, Hammond E1cIms. ... . 
Ft. Lauderdale, Powell E1cIms. ....... . 
Lago, LodanE1c\ms. ................ . 
Orlando, Hammond EIctrns., Inc. ..... . 
Pompano Beach, Peerless Radio .... . 
Norcross, Hammond EIctms., Inc. ..•.. 
Norcross, PIoneer Technlgs./Georgia 
....... ............. ............... .... 404-446-1711 

ID Couer D' Alene, A-I ConsoIdaIed ..... 800-835-1545 
ID MerIdian, PacIfic Control SpIy. ........ 208-286-7404 
IL ean.M11e, Goold EIctm. .. .... .. .. .. • 70B-88(). 7171 
IL ChIcago. Newark EIctms. ............. 31~7~loo 
... ChIcago. Waldcm EIcIms.............. 312-585-1212 
II. NoI1hIIrook, Classic Comp. Supp. .••.• 708-27~ 
IL Palallne, Ohm EIctm. ................. 708-359-5500 
IN Fort Wayne, Belllnds./Graham DIY. ... 219-423-3422 
IN IncienapoUs, Ben Ind./Graham DIY. ... 317-875-8200 
IN Indianapolis, PIoneer Standard .... .. .. 317-573-0880 
IN Indianapolis, Process Automation DaYS. 

....................................... 317-879-1100 
IN Indianapolis, PEl/Genesis ............ 317-879-0700 
IN South Bend, Pel/Genesis.. ........... 219-287-2911 
IA Bettendorf. KIm Controls, Inc. ......... 319-359-5561 
IA Cedar RapIds, Advent EIctms. ........ 319-383-0221 
IA Des Moines, Kim Controls, Inc......... 515-274-9194 
KV Belle Chasse, IncI. EIec. Sply. ......... 504-340-7834 
KV lexington, Richard Equip. ............. 806-2~10 
KV LouIsvHIe, Rlchard EquIp. ............. 502-499-7887 
MIl AnnapoRs Jet., Powell E1cIms. . . . . . • . . . 301-953-3435 
MD Baltimore, Resco/Beltimore .......... 301-831-8200 
MD Gaithersburg, PIoneer Technlgs. ...... 301-1121-11880 
MD KensIngton, Marine Air Supp. ......... 301-949-9560 
MA Hingham, Sager EIcIma .............. 817-749-8700 
MA Norwood, Gerber E:1cIms. ............. 817-329-2400 
MI Battle Creek, Great Lakes EIctms. .... 818-983-8282 
MI LivonIa, Pioneer/STD EIcIma .... ..... 313-525-1800 
MI LivonIa, Rs. E1c\ms. ................. , 313-525-1155 
MI Oak Park, Newark!DeIroit EIcIma .... 313-987-1570 
MI St Clair Shores, Spemco ...... ....... 313-nl-27oo 
MN Blaine, Kim Controls, Inc. ............. 81~780-2991 
MN Minneapolis, Newark EIec. ............ 81~1-I1350 
MN st. Paul, Gopher EIcIms. .............. 812-483-4450 
MN St Paul, .Shelley-Ragon, Inc. .......... 812-842-2828 
MIl KInu City, LComp. Inc. ............. 816-241-0111 
MO MaIyIand HgIs., L.Comp, Inc. .......... 314-291-11200 
MO St Charles, FInnigan ElcIma, Inc. •.•.. 314-946-8201 
Mi Nashua, Brevan EIctms., Inc. ....•• . .. . 803-8119-7230 
NJ East Hanover, State EICtm. Corp. ..... 201-887-2550 
NJ KenIlworth, Federated Pureh. ......... 201-27M505 
NJ West Berln, General Comps. ...•..•.. 8($.788-8787 
111M Albuquerque, Walker EIctm. Supply Co. 

.. .. .. .. . .... .. .. .. .... .. .. .. .. . . .. .. .. 505-883-2992 
NY Binghamton, PIoneer STD E1c\ms. .... 807-~ 
NY EIohemIs, Car-Lac E1cIms. ......... :.. 516-567-4200 
NY BuIIaIo, Summit Dis1rs. .. .. .. .. .. .. .. .. 716-887-2800 
NY Endwal~ AS! EIcIma. .................. 807-754-3823 
NY Fairport, Pioneer-standard ElcIma, Inc. 

WA Bellevue, EIIech, Inc. .......... .. .. .. .. 208-843-4330 NY 
WI Mequon, Badgerep ................... 414-241-9200 NY 

Hauppauge. Sager E1cIms. .......... .. 
716-381-7070 
516-346-1300 
516-593-2121 
718-328-3230 
315-337~ 
919-487-1212 
704-523-9137 
919-275-8391 
919-780-0811 
919-851H155O 
216-729-2222 
IlOO-543-035O 
800-~7080 

216-567-3800 

can Bummy, BC, A.C. Simmonds & Sons Ltd. NY 
.. .. .. .. .. .. .. .. .. .. .. .... .. .. .. .. .. .. . 804-436-5267 NY 

can Nova ScotIa, A.C. Simmonds & Sons Ltd. NC 
....................................... ~1889 NC 

can PIckerIng. Ont, A. C. SImmonds & Sons Ltd. NC 
.. .. .. .. .. .. .... .. .... .... .. .. .. .. .. .. • 416-839-8041 NC 

can VIlle LeMoyne. Quebec:, A.C. Simmonds & Sons Ltd. NC 
....................................... 514-486-5250 OH 

Loc8/ DIsIIibuIDrs 
AL Birmingham, Regan ConIroIs ......... 205-991-1799 
AL HunIsvIlle, Powell EIcIma. • . . •• • . . . •. . • 205-837-5300 

OH 
OH 
OH 

Lynbrook, Peerless Radio ............ . 
Rochester, Slmcona E1c\ms. .......•.. 
Rome, Rome EIcIma ................ . 
Cary, Powell EIec. .................. .. 
CharIoIIe, Regan Controls .......... .. 
Greensboro, Hammond E1c\ms. •..•••• 
RaleIgh. Regan Controls ...... , ...... . 
RaIeiWt. Sager EIctms. ............... . 
Chesterland, EQS Systems .......... . 
CInciMati, RIchard EquIp. ............ . 
ClnclmaII, URI ElcIms. ............... . 
Cleveland, Pioneer STD Cleveland •.•• 

GREENR 
OH Colurnbus,~ .......... .. 
OH Deyton, Pioneer STD E1c\ms. ........ . 
OH Deyton, S\oIIs-Friedman eo. Inc. •.•.• 
MI Grand RapIds, Pioneer STD .......... 
OH Valley VIew. Newark Elect. Cleveland 

OH Willoughby, Gateway Megatech ..... . 
OK Tulsa,. Norvell ...................... .. 
OR Beaverton, ()oqIonent Reacuces ..•• 
OR Eugene, PacIfic Control SpIy .......... 
OR Portland, PacIfic Control Supply, Inc. •• 
OR Portland, Radar EIec. Co. ............ . 
PA HarrisbUJg, Cumberland EIcIma. Inc. •. 
PA KIng of Prussia, Applied Controls, Inc. 

814-294-5351 
513-238-9900 
513-2116-5555 
816-896-1800 

216-447-8880 
216-953-0333 
916-254-8806 
8O().547-1881 
~7294 

503-249-2033 
503-232-3404 
717-232-5999 

....................................... 215-265-a32 
PA Mars, AImo ElcIma, Inc................ 41~1~ 
PA McKean, Advacom ................... 814-476-7n4 
PA PhIladelphia, Powell ElcIms. .......... 215-a5-1900 
PA PIItIIbuIgh, Pioneer STD EIctms.Inc... 412-~2300 
PA Trevose, ALMO ElcIma, Inc. .......... 215-953-2800 
AI PawIuckeI, Mejor/Edwanls ........... 401-725-7400 
SC ColumbIa, Ilbcie E1c\ms. ............... 803-779-5332 
SC Geffnay, Newark Elect. Geffnay ..•.•.. 803-487-3739 
SC GreenvIlle, EMSCO, DIY. 01 Hanmond ElcIms. 

. • . • . • . . . . . • . .. • . . . .. • . .. . • . . . . . . . • . • . • 803-233-4121 
TN MfIrr1lhIs. BIuII City ................... 901-345-9500 
TX AustIn, Norvell EIctms. ................ 512-837-5555 
TX Dallas, AssocIeIed Aircraft ............ 214-331~1 
TX DaIIaa, Hantaon EquIp. .... .. .. .. .. .. .. 214-239-2750 
TX Dallas, Norvell ElcIms. ................ 214-233-0020 
TX Ft. Worth, Ailed E1cIms. .... ........... 817~ 
TX Gar1ancI, Newark EIcIms. ............. 214-4114-5911 
TX Houston, Newwk EIect.HousIon ...... 713-27G-4800 
TX Houston, NorveU E1c\ms. .............. 71~1888 
TX Irving, ~ EIctms. ................ 214-255-0085 
TX SIatIord, Herriaon EquIp. .............. 713-1179-2600 
lIT Salt Lake CIty, Standard Supp. ••.••... 801-48-3371 
WA Kent, ()oqIonent Reeources, Inc. •••.. 800-547-8523 
WA Redmond, Cascade ConIroIs ......... 206-881-11843 
WA SeaIIIe, Radar Elect. Co., Inc. .......... ~2511 
WI Milwaukee, M8IlIh E1c\ms. ............ 414-475-8000 
WI MIlwaukee, ProgresaIve Image ........ 414-321~722 
WI New BertIn, Classic Comps. .. .. .. .. .. • 414-786-5300 
can Blmaby, BC, ITT Mu~ ......... 804-291-81188 
can Calgary, Ai, CardInaIInd'l Elect. ...... 403-259-8817 
SC Columbia, Regan Controls ............ 803-738-3404 
can ConcoRI, Ont., ITT Mu/IIcompS. ....... 416-736-1144 
can Don MUIs, Ont., Sayner Varah, Inc. .... 418-445-0723 
can Edmonton, Ai, CardInaIInd'L Elect. •. . • 403-483-6288 
TN Knoxville, Regan Controls ............ 815-566-7157 
Can MIsaIssauga, Onl, Tracan EIctms, CoIp. 

............ ..... ........ .............. 416-825-n52 
can Mon1reaI, Que., EIctm. WhoIeaaIers ••• 514-789-8851 
can Mon1reaI. Que., Tracan EIcIma. CoIp. 

.... . .. .. .. .. .. .. .. . .... .. .. .. .. .. .. ... 514-385-0523 
can OIIawa Ont., Wackid Radio TV Labs .• 813-726-1821 
can RIcIvnond BC, EIectrosonIo, Inc. ••.•.• 804-273-2911 
can Ville St Laurent P.Q, ITT ~ 

....................................... 514-335-7897 
can WlIIowdaIe, Ont., EIecIrosontc, Inc. .... 416-491-1555 

GREEN ENGINEERING, 78 Stone Place, Melrose, MA 
02178, Tel: 817-885-89114, FAX: 817-885-8255; EmpL: 5 

GREEM.EE TEXTRON INC.:SUBSIDIARY OF 
TEXTRON INC.. 4455 BoeIng Drive, Rockford, IL 81109, 
Tel: 815-397-707Q, 1EI.E)(: 433-OO2IIGTCRKD SIs. Mgt: 
J.~VP. 

GREENRAY INos.. INC... 840 w. Church Ad., 
MechanicsbI.wg, PA 17055, Tel: 717-788-0223, TWX: 51G-
85004939, FAX: 717-79(HI509; FSC No.: 18881; EmpI.: 40 

fi=:,yf./" 
Keyboards· Rotary Switches· Pushbutton Switches 
Solid State Relays· DIP Switches ·1/0 Modules 

FUll LINE AUTHORIZED DISTRIBUTOR 

~ 
ELECTRIC SWITCHES 

INC 0 R P 0 RAT E D 
2478 Fletcher Dr, los Angeles, California 90039-2897 

213-660-1310 800-421-8855 
FAX' 213-660-5130 

SEE COMPLETE PRODUCT LINE UNOER SWITCHES 
SECTION-5IDD.FREE CATALOG 31EM on REOUEST 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 691 



GREENS 

~~ 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E, 101h 51.. Oakland. CA 94606 

(GUARDIAN) 
_ (213) 452-8002 

Sealed, Power & Solid State 

RELAYS 
STEPPERS & SOLENOIDS 

GUARDIAN 
The 8 Largest 

Relay •• 
House 

in the World. 

Over 
8,000,000 
Relay,s & 

Solenoids 
in StOCk, 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415)835-1500 
1301 Olympic Blvd., • 1026 6th Avenue,. ' 

Santa Monica, CA 90404 Oakland, C~ 94606 

ManufacturerS and . Sales Offices Directory 
GREENSPRING COMPUTERS, INC., 1204 O'Brien GTE PRODUCTS CORPORATION, Miniature 

Drive, Menlo Park, CA 94025, Tel: 41fi-32.7-12OO, FAX: Ughting Products, West MaIn SIrest, Hiilaboro, NH 
415-327-3808; EmpL: 12 03244, Tel: 603-464-5533, 6()3.0164-5538 

GREENWICH INSTRUMENTS USA, 3401 Monroe Rd., GTE PRODUCTS GRP. (SYLVANIA), See Sylvania 
ChaJIot1e, NC 28205. Tel: 704-376-1021. FAX: 704-335- Miniature Lighting 
8707;. SIs. Mgt: CynthIa Rider; Dilst. Mgt: Bruce Magruder 

GTE SUPPLY, GTE SUPPLY, GTE P'- D01A37, w. 
GREIs,.CH INSTRUMENTS'DlV, 25 Dockst.. Mt Airfield Or, DFW Airport, TX 75261, Tel: 800-433-4837, 

Vernon. NY 10550, Tel: 91~\I9-9717, FAX: 91«199- FAX: 214-456-3368; EmpL: 2800 . 
~ 10; FSC No.: 32590; EnipL: 35 

GTE SYLVANIA, Emissive Products/Process Heat, 
THE GRIEVE CORPORATION, 5OO.Hart Ad., ROund Porismou1h Ave., Exeler, NH 03833, Tel: 603-772-4331, 

L8ke, IL 80073-9989, Tel: 706-546-8225, TElEX: 72-2436, FAX: 603-772-9710; EmpL: 200; SIs. Mgt:.IoI! Stark 
FAX: 706-546-9210; EmpL: 120; SIs. Mgt: Frank 
calabrese . 

FAX: 609-261-0921 

GTE SYLVANIA, INC., STANDISH, ME, See Sylvania 
Control Devices 

GTE TESTMARK LABS, GTE Industry Sis., 220 E. Las 
Colnas Blvd. MC. Tll090, Irving, TX 75039, Tel: 214-718-
3847, FAX: 214-718-7783; EmpL: 800; SIs. Mgt: Clifton E. 
Miller 

GTI/CIRCUITS 00., EIox 217. ~ IN 48538, Tel: 
219-453-3261, TELEX: 023-2853, FAX: 219-453-3833; 
ErnpL: 150; SIs. Mgt: Hugh M. Walker 

GRIM CORPORATION, EIox 968:TrIangIe industrial 
Center. Medford, NJ 08055-0968, Tel: 609-267-7950; FSC GTl/ELECTRONICS DIV, P.O. EIox 2096, Hadley, PA 
No.: 21670; EnipL: 125; SIs. Mgt: J. vand8n Hoek; Dist. 16130, Tel: 412-253-3161, 'FAX: 412-2~; ErnpL: 
Mgt: Joe Miller ........................... 001070-1075 180; SIs. Mgt: Richard C. Kaufman 

Local Sales Offices & Reps 
VA Fairfex, GRIM Corp., Govt SIs. ........ 703-934-4615 

L008l Distribulols 
NJ Medford, GRIM Corp. ................. 800-666-4746 

GRM CORP, See Grim Corp. 

GRUENBERG OVEN CO, INC, P.O. EIox 3246, 2121 
Reach Rd., Wilfiamsporl, PA 17701, Tel: 717-326-1755, 
TELEX: 350079; EnipL: 140; SIs. Mgt_· James Polk 

GRUNER, Advanc8d Com~nenta Industriea, 
Inc, 1308 Sartori Ave., No. 105, Torrance, CA 90501, Tel: 
213-328-0060, FAX: 213-328-0062; SIs. Mgr: Irma 
Spreitzer ....................................... 801492 

Local Sales OffIces & Reps 
IL Shaumburg, Terry McNulty & Assocs. 

. .. . . ... . . .. .. .. .. .. . . .. .. . .. .. .. . . . ... 706-981H1868 
MA Hopkinton, Berkshire EJctms., Inc. •..•. 5011-435-9356 

GSE, Core lnels., 23640 Research Dr., Farmington Hilts, MI 
46024, Tel: 313-478-7875, FAX: 313-496-7249; ErnpL: 
105; SIs. Mgt: Ed leininger , . - . - ----,i i 

FAX: 410-561-'1768 
GSI CORP, 1917 Greenspring Or, Till1OOium, MO 21093; 

Tel: 41~252-1768; FSC No.: 60990; EmpL: 50; SIs. Mgr: 
.T.EL Weaciock ............................ C>1755-1757 

Local Sales OffIces & Reps 
AZ Tempe, EIcIm Dev.& Sis. ............ 602-438-1547 
CA Bohha, The Bryson Co. ............... 619-428-2768 
CA Canoga PIt, Greco-lough Mktg. ...... 818-346-0224 
TX Richardson, EDS ...... :.............. 21.4-238-5193 
IL Cary, J. D. Noble & Assocs.; Inc. """ 708-639-2440 
MA CHnton, CWS, Inc. ........... : .. . • .. .. • 508-368-8753 
MA BurNngton, Omril-Rep ................. 617-245-4511 
MN Eden Prairie, Aldridge Assocs. inc. .... 612-944-3433 
NJ HcHio-Kus, D, J. Fisher Co, Inc. ....... 201-652-0090 
NY Pittsford, Cichy & Cichy Sis. .......... 716-383-0546 
NY SyraCuse, CCS Inc. ................... 315-488-1250 
TX Irving, EIcIm Dev. & Sis. .............. 214-57~5122 
Can Toronto, Kodon Teehn. Prods. ........ 416-676-1042 

GTE ELECTRONIC REPAIR SERVICES, GTE 
SupPly, GTE PL MC:D03C78, W. Airport, TX 75261, Tel: 
214-615-7505, FAX: 214-456-3368 

GTE FIBEROPTIC PRODUCTS, 2401 Reach Ad., 
WilUamsport, PA 17701, Tel: 717-326-6591, 1-900-FBR
OPTICS 

GUARDIAN ELEC. MFG. CO, Koike Electric, 1425 
Lake Ave., WoodsIDck, L 60098, Tel: 815-337-0050, FAX: 
815-337-()377; EmpI.: 500; SIs. Mgt: John Cotton; Dist. 
Mgt: Frank K!Jd1acz 

GUILDLINE INSTRUMENTS, 4403 Vineland Ad, Suite B-
10, Orlando, FL 32611-7335, Tel: 407-423-6215, TELEX: 
856443; EmpL: 65; SIs. Mgt: MIchael S. Shaw 

GUL TON GRAPHIC INSTRUMENTS D1V~ A Mark IV 
.. Company, GullOn Ind'l PIt, E. Greenwich, RI02818, Tel: 

800-343-7929, 401-884-68O!l. TWX: 710-387-1500; EmpL: 
400 . 

GUNTHER, W, GMBH, Vlmsberger Strasse 51, 0 6500 
Numberg 82, Germany, Tel: (0)911/65521 or 65520, TWX: 
622361 WI9U d, FAX: (0)911/6552-239; EmpL: 340; SIs., 
Mgt: Kurt Frohlich 

Reier to SpecIron Inc, 595 Old Path, p.o. EIox 13368, 
Hauppauge, NY 11768 lor reps. & dls1rs. 

GW INSTRUMENTS, INC, 35 Medford St., Somerville, MA 
02143, Tel: 617-625-4096, FAX: 617-625-1322 

HAAKE, See FlSOn Instruments 

HADES MANUFACTURING CORP, 151 Verdi St., 
Farmingdale, NY 11735, Tel: 516-249-4244, FAX: 516-
249-1618; FSC No.: 51578; EmpL: 18; SIs. Mgt:K Norris 

HADLEY, ROBERT M. CO, INC., 750 Weal 51st St., Los 
Angeles, CA 90037, Tel: 213-234-9091, FAX: 213-234-
2779; FSC No.: 72964; ~L: 135; SIs. Mgt: Chartae A 
Hadley 

HAEFEL Y TEST SYSTEMS, E. HaefeIy & Co. LTD, 
2616 Morse Lane, Woodbridge, VA 22192, Tel: 703-494-
1900, TELEX: WU 90 1097, FAX:. 703-494-4597; ErnpI.: 
800; SIs. Mgt: Leo Makowski 

HAFSTROM TECHNICAL PRODUCTS, INc, See Va
. Tran SysteIns, Inc. 

THE HALL COMPANY, 420 East W'mer St., Urbana, OH 
43078, Tel: 513-652-1376, FAX: 513-653-7447; EmpL: 75 

HALLMARK TECHNOLOGIES, 1717 East Uncoln Ave., 
Ml Dora, FL 32757, Tel: 800-674-BOe3, FAX: 904-383-
8146; EmpL: 90; SIs. Mgt: John Santiago 

HALMA ENTERPRISES, Tettex Instruments, 1055 W. 
Germantown Pike, Fairview Village, PA 19409-0281, Tel: 
215-539-6050, FAX: 215-539-9005 . 

HALMAR ELECTRONICS, INC, High Voltage Engrg. 
Corp., 900 N. Hague Ave., Columbus, OH 43204, Tel: 614-
275-0530, TWX: 81Q.482-1654, FAX: 614-274-2559; 
~l:l30 

GTE GOVERNMENT SYSTEMS CORP, p.o. EIox HAMAMATSU CORPORATION, PO EIox 6910, 380 
7168, Mountain V_, CA 94039, Tel: 415-986-2000, TWX: FOO1hiIi Ad., Bridgewater, NJ 08807, Tel: 201-231~ 
910-379-6948, FAX: 415-968-2303;EmpL: 3,400; SIs. TELEX: 833403, FAX: ;!(n-231-1218; EmpL: 150; SIs. 
Mgt: Evan S. Baker; Dist. Mgt: Evan S. Baker Mgr: Georjje MarshaJ~ Dist. Mgt: George ·Marshall 

692 North American offices ~nly. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
HAMAMATSU PHOTONICS KK., 325-6 Sunayama-Cho. 

Hamamatsu City, Shlzuoka Pre!, Japan, Tel: CJ534..52-2141, 
FAX: CJ534..56-7669; Ernpl: 1200; SIs. Mgr: H. Hiruma 

HAMAMATSU PHOTONIC SYSTEMS CORP, 
Industrial Video, 506 Edgewater Drive, Wakefield, MA 
01660, Tel: 617-245-8100, FAX: 617-245-1333; Ernpl: 25; 
SIs. Mgr: Gary P. Green 

HAMEG, INC., 88-90 Harbor Ad., Port Washington, NY 
.11050. Tel: 518-863-3837, TELEX: 023-497-4606, FAX: 
518-863-3894; SIs. Mgr: Alex Orloll 

HAMEG INSTRUMENTS, 1939 Plaza Real, OceansIde, 
CA 92056, Tel: 619-63~, FAX: 619-63Cl-6507; E"1ll: 
20; SIs. Mgr: Michael Silverstein 

HAMILTON AVNET, 10950 West Washington, Culver CIty, 
CA 90230, Tel: 213-556-2645 

HAMILTON METALCRAFT, 848 N. Fair Oaks Ave., 
Pasadena, CA 91103, Tel: 818-795-4811, FAX: 818-795-
9705; SIs. Mgr: Mel Stahler 

HAMILTON STANDARD CONTROLS/STANCOR, 
See Stancor IHamilton Standard Controls 

HAMILTON STANDARD DIV., United Technologies 
Corp, One Hamilton Road, Windsor Locks, CT 06098-
1010, Tel: 203-654-6000, TELEX: ~9, FAX: 203-654-
2620; SIs. Mgr: __ H. voorhiS, VP Mktg. 

HAMLIN 

FAX: 414-648-3001 
HAMLIN INC, 612 E Lake Sl, Lake Mills, WI 53551, Tel: 

414-&48-3000; Ernpl.: 1000; SIs. Mgr: Bill Hanson 
.................................... 11<1493,1706, 1903 

LJJcaJ Sales Offices & Reps 
/'Z Tempe, WesIr8p ...................... 602-820-9932 
CA Anaheim, WesIr8p .................... 213-404-3661 
CA San Diego, Wastrep .................. 619-566-6580 
CA Santa Clara, WesIrep ................. 408-988-8833 
CT Branford. Coakley, Boyd & Abbett, Inc. 

· . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . •. . . . . .. 203-461-2218 
FL Altamonte Springs, Electramark . . . • . . • 407-830-0844 
FL Boca Raton, Electramark .....•....... 407-392-1763 
FL Tampa, EIecIramark .................. 813-669-7775 
GA Allanta, Wallace Elctm. SIs. .........•. 404-634-3159 
GA Norcross, EIectramark ................ 404-446-7915 
L Itasca, LID Technlgs.................. 708-773-2900 
IN Cerme~ TMC ......................... 317-844-8462 
IN Fort Wayne, TMC ..................... 219-432-5553 
IN Kokomo, TMC ........................ 317-459-5152 
KY Louisville, TMC ....................... 502-893-1377 
MD Gaithersburg. Naudain South ......... 301-258-5040 
MA Franingham, Coakley, Boyd & AbbetI, Inc. 

....................................... 508-8~ 
MA W. Bridgewater, Coakley, Boyd & Abbett 

· . . . .. . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 508-559-6700 
MI Fannington Hills, J. L Montgomery Assocs. 

..•.....•.............................. 313-489-0099 
MN Minneapolis, R KSls ............ ,' ...•. 612-571-1001 
MO Blue Springs, Palatina SIs. ............ 818-229-4007 
MO Florissant, Palatine Sis. ............... 314-839-0800 
NJ Hackensack, Coakley, Boyd. Abbett, Metro 

....................................... 201-440-4114 
NJ Marlton, Naudain Aasoc. .....••.•..... 809-893-5300 
NJ Plnebrook, Coakley, Boyd. Abbett, Metro 

· . . ... . .. ..•. .. ... . .................... 201-227-5680 
NJ Riverdale, Coakley, Boyd. Abbett, Metro 

• . . . . . . • . . . . . •• . . . . . • . . . . . . . . . . • . . . . . . . 201-440-4114 
NY Glen Head, Coakley, Boyd. Abbett, Metro 

.•............•........................ 518-759-0917 
NY nheca, Bob Dean, Inc. ................ 607-257-1111 
NY Wantagh, Coakley, Boyd. Abbett, Metro 

NC Kernersville, Wallace EIc1m. Sis. ..... . 
OH Centerville, Bear MIdg. ............... . 
OH Richfield, Bear MIdg. ................. . 
OR Tlgard, Earl & Brown ................. . 
PA Pittsburgh, Bear Mklg. ............... . 
TN TuUahoma, Wallace Eictm. SIs. •...... 
TX Austin, Allied Comps. ................ . 
TX Dalles, Allied Comps. ................ . 
TX HUISI, Allied Comps. ................. . 
WA Redmond, Earl & Brown ............. . 
WI Watertown, Daaken T8ch. . .......... . 
Can Mississauga, Onl, IndIgoEIcIms. •..•• 
Can RicIvnond, ac., Blackwood EIctm. .... 

518-783-4102 
919-998-2742 
513-438-2061 
218-659-3131 
503-«39-2100 
412-531 ~2002 
615-455-0501 
512-331-4494 
214-238-0408 
817-589-0456 
208-665-5084 
414-261-7600 
418-670-0284 
804-273-9910 

Local DistributolB 
CA Santa Ana, Nors1an Elctrns. ........... ·714-540-4165 
CA Santa Clara, Cypress EIc1ms. ......... 8()()'538-5112 
CA Torrance, Kent . . . .. . . . . .. .. . .. . .. .. . .. 213-320-2700 
CO Aurora, Capstone Elctms. ............. 8()()'388-2277 
CO littleton, Indelco ...................... 303-795-3431 
FL O~ando, Hammond EIc1m. .......•.... 407-849-8060 
IN lndianapoUs, Bellinds. ................ 317-875-6200 
MD Gaithersburg. PIon_/Wash. ...•..... 301-921-0680 
MA Hingham, Sager EIec. Supp. .......... 6.17-749-6700 
MA Wilmington, Heilind Elctrns. ........... 508-657-4670 
MN Fridley, Voyager Electronics .......... 612-571-7766 
NJ Oakland, Relay Spec. ................. 201-337-1000 
NJ W. Bertin, General Comps. ......•..... 809-768-6767 
NY Buffalo, Surrvn~ Dislrs. ... ... ... .. ..... 718-667-2811 
NY Lynbrook, P_less Redio Corp ...... " 518-593-2121 
NC Greensboro, Hammond Elctms. ....... 919-272-6391 
OH Solon, Repco ......................... 218-248-8900 
TX Fort Worth, Allied Elctms. ............. 817-595-3500 
TX FlWorth, Tandy Natl. Parts .......•... 817-870-5614 
TX Stafford, Harrison Equip. .............. 713-879-2798 
WI Mequon, Taylor EIec. ............... ,. 414-241-4321 
Can Concord, Onl, ITT Multicomps. ....... 418-738-1148 
Can Markham, Ont, Semad Elctrns......... 418-475-8500 

HAMLIN LCD STANDISH INos, See Standish 
Industries, Hamlin LCD Div. 

..... HAMMOND 
~ MANUF.4CTURING 

FAX: 716-894-1156 
HAMMOND MANUFACTURING CO" 1690 Walden 

Ave., Buffalo, NY 14225, Tel: 716-894-5710; EIJ1ll: 1,450; 
SIs. Mgr: Ray Sh8tze1 ......................... C'1058 

Local Sales Offices & Reps 
/'Z Scottsdale, Mahaffey & Assocs. .. . . . . . 602-991-9790 
CA N. Hollywood. Bassett Sis. Corp. ...... 818-768-2117 
CA San Carlos, Hickey Indl. Sis. .......... 415-594-9978 
CO Boulder, The Slratford Grp. .•.•....... 303-530-3194 
FL Tampa, SAT MIdg. ............•.... '" 813-664-4605 
GA Atlanta, Millar EIcIms. .... . .. . .. . . . .. . • 404-634-3350 
IL Highland Park, Bransky SIs. ........... 312-433-2375 
MD Sykesville, DJC Elctm. SIs. ............ 301-795-7020 
MA N. Scituate, W. A. Hendrickson Co. .... 617-545-0652 
MI Southfield, Component Assocs. ....... 313-355-4110 
MN Golden Valley, Ambassador Inds. Mktg. 

....................................... 612-542-8437 
MO Sl Louis, Kathrinus, Kelly & Baumhauer 

..................................... " 314-647-2400 
NY Bellmore, Selectra SIs. ................ 516-221-7865 
NY Manhasset, Win-Cor Elctm. SIs. ..•.•.. 516-627-9474 
NY Victor, Net SIs. ........................ 716-924-1844 
NC Raleigh, Millar EIc1ms. ............ :... 919-826-8840 
OH Cincinnati, Frank E. Kahsar Sis. ....... 513-922-3133 
PA Philadelphia, DJC Eictm. Sis. .•..••.•. 215-334-4533 
TX Dallas. J. Y. Schoonmaker Co., Inc ..... 214-349-1650 

LJJcaJ DistributolB 
AL Birmingham, ACt<, Inc. .....•..•.....•. 205-322-0566 
AL Birmingham, Forbes Dist ............. 205-251-4104 
/'Z Phoenix, ElecIronic Parts Co. ......... 602-277-7281 
/'Z Tucson, Southwest SIs. .. .• ... •.. ..... 602-628-1613 
AR Ft Smith, Carlton Bates • .. . .. .. . . . . . • . 501-848-6201 
AR UtIle Rock, Carnon Bates ........... " 501-1;62-9100 
CA Chatsworth, Poco SIs. ................ 818-700-B727 
CA Manhattan Beach, Prime Electro •..•.. 213-379-3842 
CA Milpitas, lack EIctrns. . . . . . . . . . . . . . . • . . 408-942-5432 
CA Redwood CIty, H.DB ................. 415-388-1366 
CA San DIego, Western Radio EIec. ...... 619-268-4400 
CA San Jose, Con. Parts, Inc. .. . . . . . . . . • . . 408-435-1200 
CA San Joee, Quernent Elctms. .......•.. 408-998-5900 
CA San Ralae~ Elctrns. Plus .....•.••.••.• 415-457-0466 
CA Santa Ana, ITT Multi~ ..•.. 714-727-4001 
CO Danver, FlSlell EIc1ms. ........•.•.••.. 303-629-1312 
CT Bridge Port, Park Dis1rbg. ............. 203-368-7200 
CT Danbury, Pilgrim EIec. ................ 203-792-7274 
CT Hartford, Hatry Elec. .................. 203-527-1881 
CT New London, Jan Eictm. Supp. •••••.• 203-442-4386 
CT Norwalk, Cobra .. . • . . • . . . . . . .. • . . . • • • • 203-847-8442 
CT SIratford, Hatry EIec. . . .. . . . . . . . • . . • . •. 203-375-5866 
CT Wallingford, Midstata EIec. ...........• 203-265-9900 
DE Wilmington, Whlsl EIc1ms. ........••.• 302-652-3222 
FL Orlando, EMSCO ..................... 407-849-6060 
FL Tampa, EMSCO ...................... 813-253-2684 
GA Atlanta, Ack, Inc. ........•............. 404-351-8340 
GA Norcross. Whitehead EIctrns. ......... 404-923-8667 
GA Norcross, Wholesale Inds. EIec. ......• 404-447-8431 
IL Bensenville, Magnueon Elctms. ....... 708-595-7575 
IL Chicago, Newark EIec. ..• . . • . . . .. . .. •• . 312-784-5100 
IL Joliet, MaInline EIec. .................. 815-436-3900 
IL Niles, Joseph EIec. ............... 706-312-297-4200 

HANOVI 

IL Wheeling, Hawk Elec. .• . . . . . . . • . • . . . .. 706-459-4030 
IN Cerme~ Anex Elctms. ................. 317-848-1323 
IN Indianapolis, Advent EIec. ............. 317-872-4910 
IN Indianapolis, Mar Elec. ................ 317-633-6699 
IA Cedar Rapids, Dee Elec. .............. 319-365-7551 
KY Louisville, Peerless EIctms. ..•........ 502-637-7674 
LA New Orleans, W. a Allen Supp. ....... 504-525-6222 
MD Aberdeen, Harco EIcIms. ............. 301-836-7990 
MD Beftsville, Mark EIcIms. ............... 301-595-5040 
MD Gaithersburg. M S. Elec. .............. 301-921-0200 
MA Haverhill, Spartan Elctms. . . . . . . . . . . . .. 508-373-1200 
MA Lynn, Land EIec. Supp. .. ... .... . .. .... 617-592-2220 
MA Needham, Y.D.l ...................... 617-449-1005 
MA Wellesley Hills, Target Elctms. Supp ... 617-235-2545 
MA Woburn, Abbott EIec. ................. 617-935-2040 
MI Fannington Hills, Advent EIc1ms. .•.... 313-477-1650 
MN Minneapolis, Bergquls1................ 612-835-2322 
MN Minneapolis, Tortec Corp. • . • . . . • . . . . .. 612-1186-3862 
MO Kansas City, Electronic Supp. ......... 816-931-0250 
MO St louis, Van Sickle Redic .•.•....... 314-621-5000 
NH Dover, American Radio Corp. ......... 603-335-3118 
NJ C8mden, GAS EIcIms. ................ 609-964-8580 
NJ Edison, Brownell Elctms. ... ... . . . . . . . . . 201-267-2037 
NJ Oakland, Raley Specialties............ 201-337-1000 
NJ Raritan, Masters Eictm. Supp. ......... 201-725-3533 
NM Albuquerque, Beta Tron EIctms. ..•.•• 505-921-1122 
NY Buffalo, Genesee Ind. EIec. ........... 718-673-9661 
NY Buffalo, Summit Dist ................. 718-667-2600 
NY Commack, Spartan EIctrns. •.•...•.... 518-499-9500 
NY Hempstead, Davis Elctms. ....•.....•. 518-483-9200 
NY Poughkaepsie, Chief Elctms. ........•. 914-471-1300 
NY Rochester, Goldcrest EIec. ••• . . . . . • . .. 718-548-8484 
NY Rochester, Masline EIec. ..•••.•.•.•••• 718-548-5373 
NY Rochester, Simcona EIctrns. ........•. 716-328-3230 
NY Rome, Rome EIec. . • . . . • . . • .. . . .. . . . . . 315-337-5400 
NY Syracuse, Salina Elec. ................ 315-422-2336 
NY Troy, Trojan Elec. ..................... 518-272-4481 
NC Greensboro, Hammond EIec. ...•.•..• 919-275-6391 
NC Winston-Salem, Kirkman Elctms. •.•... 919-722-9131 
OH Cleveland, Roberts EIec. .............. 218-238-1711 
OH Columbus, Thompson EIec. Supp. .••. 614-229-6191 
OH Daylon, Stolls Friedman.............. 513-298-5555 
OK Oklahoma CIty, Redio, Inc. •.•..•...... 405-526-2391 
OK Tulsa, Redio, Inc. ..................... 916-587-9123 
OR Toledo, Intemational Co ............... 503-336-2221 
PA Drexel Hil~ Kass Elec. .•••.....••••..• 215-449-2300 
PA McKean. Advacom ................... 814-478-7774 
PA Wayne, Peak Elec. •.. . . . . . . . . . • .. . .. .. 215-293-9000 
RI Pawtucket, Major EIec. Supp. ......... 401-725-7400 
SC Charleston, Wholsale Inds. EIcIms. .... 803-722-2634 
SC Greenville, EMSCO ................... 803-233-4121 
TN Knoxville, Bondurant Bros. ............ 615-573-9151 
TX AustIn, Ganronlcs ..................... 512-837-7470 
TX Corpus Christi; Douglas EIec. ......••. 512-863-5103 
TX Dallas, OIf-1h&SheK CoIJ1l9. ..•....... 214-247-0052 
TX Dalles, Wholessle EIec. .•.....•.....•• 214-969-9400 
TX Ft Worth, Allied Elec. ................. 817-338-5401 
TX Houston, Electrotex . • . • . • • • • • . • • • • . . • . 713-526-3456' 
TX Houston, The Aftalr Co. ............... 713-482-3029 
TX Midland, ESI Supp. . . . .. . .. . . . . .. . • . . . . 915-694-9657 
TX San Antonio, Aftex EIctms. ............ 512-828-0503 
TX San Antone, Sherman Elec. .......... 512-224-1001 
UT san Lake City, Standard Elec. Supp. .. 801-468-3371 
VA Annandale, Arcade EIctms. ••....•..•. 703-258-4610 
VA Artington,Arnngton EIc1ms. ........... 703-524-2412 
VA Charlottesville, Virginia EIec. Comps. ... 804-298-4184 
VA Nortolk, Norfolk Wire ................. 804-499-1100 
WA Bellevue, Integrated Elec. ....•...•.... 208-455-2727 
WI Mequon, Taylor Elec. ................. 414-241-4321 
WI Oshkosh, Eictm. Inds. ..... . . . . . . . . . . . . 414-235-8930 
WI Racine, Badger Eictm. Supp. .... . . . . . . 414-637-1258 

HANCOCK ELECTRONICS CORP, 75 Terry Drive, 
Hingham, MA 02043, Tel: 617-740-4190, FAX: 617-740-
4192; FSC No.: 66851; EmpL: 8; SIs. Mgr: Robert H. Sturdy 

HAND HELD PRODUCTS; INC, 8006 Corporate Center 
Dr, Charlotte,. NC 28226, Tel: 704-541-138Q, TWX: 810-
621-0380 PROTECH, FAX: 704-541-1333; SIs. Mgr: Jim 
Trautwein;Dist. Mgr: Jim Trautwein 

H & L INSTRUMENTS, 1440 Rollins Road, Burlingame, CA 
94010, Tel: 415-342-7850, FAX: 415-347-1065; EmpL: 7; 
SIs. Mgr: J!IIliIer H. Landman . 

HANDY & HARMAN ELCTRN. MATLS. CORP, 72 Elm 
St, N. AIIIeboro, MA 02780, Tel: 508-695-1401, FAX: 508-
695-7565; Empi.: 300; SIs. Mgr: T. Longo 

HANKSCRAFT MOTORS, Div. of Gerber Prods. Co, 
P.O. Box 120, Reedsburg, WI 53959, Tel: 808-524-4341, 
FAX: 808-524-6779; E"1lL: 550 

HANOVIA, Canrad. 100 Chestnut St, Newark, NJ 07105, 
Tel: 201-589-4300, T1ELEX: 13-8531, FAX: 201-589-4430; 
EmpI.: 250; SIs. Mgr: Dennis M. Priscandaro; Dist. Mgr: 
Dannie M Priscandaro 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 693 



HANSCO ManUfacturers and Sales Offices, Dll'8ctory 

HANSCOM, H. F. co. INC. 225 Chapman St, HARRlSCORP.DraconDiv.809Cal1ePIano,CamarlIIO, HAVERLYSYSTEMS,INC.12HW1chmanAve.,Box919, 
ProvIdei1ce, RI 02905"TeI: 401-941-1455, FAX: 401-781- CA93012,Tel:80S-987-9511, TELEX: 182327; Err1JI.: 350; DenviIle,NJ 07834, Tel: 201-827-1424, FAX: 201-825-
8836; EfI1lI.: 50; SIs. Mgt: John E CIvIstiansen SIs. Mgt: tom EIdmann; Dlst. Mgt: KeHh BoutiIIier 2298; EmpI.: 33; SIs. Mgt: Ken Spencer 

HANSEN 'MANUFACTURING COMPANY, INC. 
SubsIdiary of IMe Magnetics Corp.. Box 23, 
PrInceton. IN 4787G-0023, Tel: 812-385-3415, FAX: 812-
385-3013; EfI1lI.: 400; SIs. Mgt: George A Gilbert 

OHANTRONIX 

FAX: 408-7~0477 
HANTRONIX, INC., Uquld Cryatal Dleplay, 25(1 

Sa1Ia Ana CI., Sunnyvale, CA 94088, Tel: 408-738-3191, 
TELEX: 880165; EmpI.: 25; SIs. Mgt: DavId Kim; DIst. 
Mgr: Jake B. Yu ••.•..•••••••••.•• ; ..••.. 801078-1078 

I..DcsI S8J88 0ff/ceI/ & Reps 
N... MadIson, Benchmark Tech. Sis. .••.... 
AZ PhoenIx, Howe & Howe SIs. ••••.••••• 
CA c:artabad, Z8rimar SIs. .•••••••.••••••• 
CA Laguna Hille, 4 Star EIc1rn Sis. .•••.•. 
CA L.o8 GaIo8, Luacombe Engrg. of B.F. •. 
00 Longmont, Buller Tech. SIs. .•.••.••.•• 
or Be1heI, Ray Perron & Co., Inc. .....•.•• 
or F8I'ri1gIon. Ray Perron & Co., Inc. .•.• 
FL Melbourne, SynergiaIIc Tech. SIs. •.•.• 
GA Noroross, Benchmark Tech. Sis. .•.... 
L ArIIng10n Heigh1s, Phoenix EIc1rn Sis. 

KS PraIrIe Village, Croeslnk •.•.•..•.••.•• 
MD Eilioot Cfty, Technology Sis. ......•.•.• 
MA Neec:Ihan\ Ray Perron & Co., Inc. .•..• 
MN MInneapolIs, Technical Camp. GIp. .•• 
MD St Louis, RepIranIcs .•..••.•.••..•.••. 
NY Coram, ~ Assoca Sis. Inc. •••• 
NY Webster, IfT1Iaq EIcIrns., Inc. ••..•....• 
NC ReIeIgh, Benchmark Tech. Sis. •..•.•.• 
OH ColumbuS; Scientlftc Sya. •.•....•..•.• 
OR HIllsboro, Ternco Northwes1 ••.••.•..• 
PA HaIboro, Della Tech. Sis. ••.•..••••..• 
lX AustIn, RAm EICtrn. Sis., Inc. ••..•..••• 
lX Plano, RAM EIc1rn Sis. Inc. •.•.••...•. 
WA BIroh Bay, Temco 'NoI1hwe8t ••••••.•• 
WA BoIheI~ Ternco NoI1hwe8t ••••••••••.• 
WA Spokane, Temco NorIhwa8t ••.••.•••• 

I..DcsI DiIIII1tJutorB 

205-46+0033 
602-264-7971 
619-436-3379 
714-583-9781 
40&-370-2020 
303-651-n03 
203-798-0281 
203-673-4825 
407-242-9881 
404-448-1711 

708-394-4422 
913-849-7100 
301-461-7802 
617-449-8182 
612-536-9512 
314-S7H816 
516-413-2018 
716-265-0995 
911H15O-0633 
614-86H)I29 
503-845-2030 
215-957-<l6OO 
512-346-2982 
214-424-4455 
206-31H)423 
206-481-6150 
509-921-9392 

CA InduaIry,lIaI E1ctms Sis. .••.•..••.•..• 816-969-8515 
CA MIaaIon Viejo, 0pI0 Plus .•.•. .• . • . . • . • 714-380-8854 
CA 8M Jose, Spectra EIc1rn Inc. ......... 408-452-1590 
00 lJtttatcn, DIsplays Plus •..•. ..•..•. .•.. 303-730-7333 
II. Sc:haumburg, QPS EIcIrns., Inc. ......• 108-884-6820 
NJ FIockaway, Tonar Inds., Inc. •.••....•.• 201-586-9000 
lX AusIIn, 0rmI Pro EIcIms. .•.•..•.•••.• 512-794-9200 
lX DaIIaa, Ornnl Pro EIcIms. ••.••...•••.• 214-233-0500 
WI New BerlIn, Classic Camps. • • • • • • • •• • • 414-786-5300 
Cen NIppean, ant, CaIsten EIcIms. Ltd. .••. 613-726-9250 
Cen Scottaborough, ant, CsrsIen EIc1rn Ltd. 

••.•....•.•.•.....•....•.•••.•..•. . .••. 416-495-9999 

I 

HARRIS MICROWAVE SEMICONDUCTOR, Harris 
SemIconducIor, 1530 McCarthy, Blvd., MlIpI1as, CA 
95035, Tel: 408-433-2222, TWX: 910-336-2241, FAX: 408-
432-3268; SIs. Mgt: VIc KovacevIc 

HAYDON swrrCH & INSTRUMENi",I500~ ReI, 
P.e. Box 3329, WaIertlury, or 06705, Tel: 203-156-7441, 
TELEX: 843852-HSIINT1.WBY, FAX: 203-758-1172A; FSC 
No.: 02005; EnlIL: 100 

HARRIS SEMICONDUCTOR, Box 883, Melbourne, FL HAYES INSTRUMENT SERVICE INC. 530 Bostcn ReI, 
32902, Tel: 305-724-7400, 1WX: 51Q-959-8259; FSC No.: BiIIeIcia, MA 01821, Tel: 506-663-4800, FAX: 506-863-
34371; EmpI.: 2300; SIs. Mgr: Gary PinellI; Dlst. Mgt: 3812; ~L 46 SIs u- Alan Brown; DIst ..... Alan 
Gecxge Giozinski ~, .. : ; . -,..: '. -...: 

Brown 

HARTING 8.EKTRONIK, INC. 2155 Stonington Ave., 
SIs. 212, Hollman Estates, II. 60195, Tel: 706-5111-noo, HeM, INC. 19 BartleltSlrael, MarIlOIo, MAOI752, Tel: 506-

824-4500, FAX: 5011-465-7460; EmpI.: 200; SIs. Mgr: FAX: 706-519-6nl; EIr1ll: 15; SIs. Mgt: Donald G. Robert",... 
Blummer ' _a7 

HARTLEY PRODUCTS, 1200 N. 23rd St, SIs. 105, HBS EQUIPMENT CORPORATION, 3000 Supply Ave., 
Wilmnglan, NC28405, Tel: 9111-763-7422, FAX: 9111-763- L.o8Ange1es,CA9OO4O, Tel: 213-726-3033, FAX: 213-886-
7422; SIs. Mgt: R. Schmetterer 9992; EIr1lL: 80; SIs. Mgt: MIlk Pederssn 

HARWIL, 154817111 St, Santa Monica, CA IlO404, Tat 213-
829-2310, FAX: 213-829-2259; EfI1lI.: 10 

HASCO COMPONENTS INTERNAnONAL CO" 
247-40 Jericho Tpke., BellrossVUIage, NY 11001, Tel: 516-
326-9292, FAX: 516-326-9125; EIr1lL: 30; SIs. Mgr: Tab 
Hauser; Dlst. Mgr: Christa MI.IldeIos 
............... :.... .......... ...... aol494-1500, 1707 

I..DcsI S8J88 Offices & Reps 
N... Hun1svi11e, Over .. Over .•..•..•. , ....• 
N... Hun1svi1le, Rick Bums Assocs. ••.••••• 
AI( Anchorage, Hasco Camps. .••••..••••• 
AZ PhoenIx, Sanford Sis. •.••..•..••....•. 
AZ PhoenIx, Sanford SIs. ••••• , •••••••••.• 
CA irvine, Groh Assocs. .••.•..••.••.••••• 
CA L.o8 Angeles, RO&D .••....••.......•. 
CA Ssn Francisco, Silicon Valley .•. , ....• 
or HaI1Iord, Gallagher Assoc. .••.•..•••.. 
GA Atlanta, RIck Bums Assoc. .••.•.•....• 
IL ChIcago, Rendell Sis. ....• , •..•. , ....• 
KS Kansss Cfty, Logsden Assoc. .•......• 
LA New 0rIuns, TANE .•..••.••.••....•. 
MA FrarnlfI9ham, Gallagher ..•.•..•.•..... 
MD KansM Cfty, Logsden •.•..••.••...•.• 
NM ~ Sanford •.••.•••.•.••... 
NY Poll Washington, AshIec ..••......... 
NY Rochester, Andres ••.••••••.• , •••••.•. 
NC RaleIgh, Rick Bums Assoc. .•.••..•.•. 
OH CIeveIsncI •••..•••••••..•••••..•.••••• 
lX DallaS. Sis. Assoc. •.•.•.•...•..•.•.•.• 
VA ChartoIIesviIIe, Pacese\1er •.•••••••••• 
WA Ses11te, Jensen Sis. .•.•..•..•......... 
WI Milwaukee, Rendell Sis. .••.....•...... 

205-837-7105 
800-852-5050 
600-652-5050 
602-957-3570 
800-852-5050 
714-837-9871 
800-852-5050 
800-852-5050 
800-652-5050 
800-852-5050 
312-652-5050 
800-852-5050 
600-652-5050 
600-652-5050 
600-652-5050 
800-852-5050 
800-852-5050 
600-652-5050 
800-852-5050 
800-852-5050 
600-652-5050 
800-852-5050 
800-852-5050 
800-852-5050 

HATHAWAY CORPORATION:MOTION CONTROL 
DlV. 10837 E Marshall, Tulsa, OK 74116; Tel: 916-436-
7800, FAX: 916-436-7629; EmpI.: 60; SIs. Mgr: David 
RIchards ' 

I..DcsI S8J88 Offices & Reps 
CA L.o8 AngeIss, Hathaway: Motion Con1roI DIv. 

.•..• ,. •• . . . . •• . •. . . •• . • . . . . . • . . •. . . . . • 213-396-5389 

tiC J)vwer, inc. 

FAX: 714-261-6584 
HC POWER INC., 17032 ArmatIong Ave., irvine, CA 

92714-5716; Tel: 714-261-2200; FSC No.: OD6P8; SIs. 
Mgt: Jack Graham .••.. '.. •. . •• . •• . . •• •• •• 001784-1785 

I..DcsI S8J88 0Iftces & Reps 
N... Huntsville, Murcota •••.•.•.•....•.•... 205-539-8476 
AZ Phoenix, MorrIson & Fern ••• ,......... 602-296-6181 
CA Laguna Hills, Electro Venture ....•..•• ,714-581-11244 
CA Santa Clara, Electro Venture.. .•.••.•. 408-727-1553 
CA Woodla'ld Hills. Electro Venture ..•... 816-884-6574 
00 Englewood, Taylor MkIg. •••• . . • . • • . . •• 303-650-0207 
00 lJtttatcn, Taylor MIcIg. •..•••••••.•••••• 303-650-0207 
FL Largo, Graham Assoc. •.•.••..•..••.•• 813-538-6779 
FL Melbourne, Graham AssoC. .•.•..••.•• 407-773-6631 
FL Orlando, Graham Assoc. •••. ..•..•..•• 407-299-1001 
FL Palm Beach Gardens, Graham Assoc. 

FL Winter Garden, Graham Assoc. ••.••.• 
L BanIngton, Omni .•..•..••.•...•...... 
IN RJianapols, JC Hofstetter .•....•.••.• 
IA Des Moines, The Beams Co. •.• , ..•..• 
KS ShaWnes Mission, The Beams Co. •••. 
MD Hunt VaHey, Eagle SIs. Corp. •..••....• 
MA FrankRn, OEM MkIg. & Sis. ..•.....•... 
MN Minneapolis, EIectro-Serv .••••••.•.••• 
MD St Louie. The Beams Co. •.....••..... 
NH Salem, OEM MkIg. & Sis. •.•...•..•..• 
NC Winalon-Salem, Muroota .•.•.•.••.•..• 
OH Dayton, JC HofaIeI1sr ••••• ; •••••..•..• 
OH MedIna, JC HoIa1eIIer •..•....•.•...... 
OR Portland, Power Faclor Assocs. •••••.• 

HARBOUR IND. (CANADA) L TO., 1365 IrWsIrieI Blvd., MA BasIon, Hathaway:MoIion Con1roI Div. 
PA PII1sbutg, JC HoI81eIter ..••.•.••..•• ,. 
lX Dallas, Dynamark ..••.•.•••.•.• , ..•••. 

407-822-4049 
407-656-9389 
708-381-9087 
317-897-7914 
515-255-1148 
913-631-0300 
301-666-3930 
508-528-4983 
612-336-3475 
314-434-8448 
603-893-0009 
9111-722-9445 
513-296-1010 
216-725-44n 
503-233-8969 
412-356-2305 
214-437-3333 
801-~70 
914-735-3775 
514-631-1891 
613-727-6632 
416-874-0444 

Farnham, Quebec, canada J2N 2X3, Tel: 514-293-5304, ....................................... 617-489-5054 
FAX: 514-293-2421; EIr1lL: 31; SIs. Mgt: Marc Longpre 

FAX: 413-665-4801 
HARDIGG INDS., INc.. 393 N. Main St p.o. Box 201, 

SouIh o-tIeId, MA 01373, Tel: 413-665-2163; FSC No.: 
11214; EIr1lL: 200; SIs. Mgr: Stanley J. MoIgan 
.....................•....•........... ..... Co105II-l081 

; 

HARDMAN INC. A HARCROS CHEMICAL GROUP 
COMPANY, 800 CorttancIt St, BellevIlle, NJ 07109, Tel: 
201-751-3000, FAX: 201-751-6407; EmpI.: 65 

HAROWE SERVO CONTROLS, INC.:A FASCO co., 
110 W_ Ad. P.e. Box 547, West Cheater, PA 19380, 
Tel: 215-692-2700, TELEX: 685-1176; FSC No.: 06989; 
Err1JI.: 300; SIs. Mgr: Clayton A WaItenI 

HARREL, INC. 16 FIlch St, E Norwalk, Or O&sss, Tel: 203-
866-2573; SIs. Mgt: R~ Oecaw 

HAUMAN, INc.. 2031 Ringwood Avenue, 8M Jose, CA 
95131, Tel: 406-434-0888, TELEX: 510-101-2820, TWX: 
406-434-9832; SIs. Mgt: WlIHs Yeh •••••• 001782-1783 

, I..DcsI Sales OffIceS & Reps 
N... HLmIsViIIe, B & C InsIrumenIa, Inc. •... 
CA Canoga Pk, RAG EIcIrns., Inc. .••.••.. 
CA Ssn Diego, Instr. Engrs. •.•••••.•..•••. 
00 BroomIIeId, Inatr. RepaIr Labs. .•...•.• 
CT Newtown, Connacticut cal Laba ...•.• 
FL T8J11)II, T~ Instrmn. .....••.•••.•.• 
GA Noroross, Ailed EIcIms. ...•....•••...• 
IN indianapolis, Loren Green •..••.••.•... 
MN MImespoIls, Tonka Tach. Labs. •• , ••.. 
NY Great Neck, Instr. Mart ••.•. , •••••.••.. 
NY MIneola, AIled EIcIms. .•..•.••.•••.•.• 
NC RaleIgh, Ailed EIcIms. .•..•.••.•••.•.• 
OR Portland, WesICOn Inc. .......•.•.•.•.• 
PA New Hope, John Bell .......••••..•••. 
lX Ft Worth, AllIed EIcIms. .•••..•..•..•.• 
lX Garland, Tucker EIcIms. •• : .••..••.•.• 
WA Bellevue, Velco ......•......•...•..•.. 

I..DcsI DI8I1fbuIDI8 

205-883-6530 
816-996-6500 
6111-268-8344 
303-489-5375 
203-270-1283 
813-823-3979 
404-446-6595 
317-293-9827 
612-593-1770 
516-487-7430 
516-246-2380 
919-876-5846 
503-283-0132 
215-682-3782 
817-336-5401 
214-346-8800 
206-869-7025 

AI( Anchorage, Alaska EIcImc. Supp. ..•.• 907-583-3774 
MD CoIlmtlIa, Ailed EIcIms. •.•.••.••..••• '301-381-1560 
PA PIItsbUIgh, AllIed ElcIms. •••......•••. 412-387-4124 
WA Ses11te, Ailed EICIms. .•••••.••. ....... 206-547-2927 

\IT Ogden, Taylor MkIg. ••.•••••••.••••••• 
NY SprIng VaHey, Powertronics ••••••..•.• 
can Lachine, DIgIdyne ••.•••••••••••••••••• 
Cen NapeaI, DIgIdyne ••••••••••••••••••••• 
Cen Toronto, Oigidyne •••••••••••••••.••••• 

HDR POWER SYSTEMS, INC. 4242 Reynolds Dr. 
Hillard, OH 43026, Tel: 614-n1-l5800, FAX: 614-nl-
7219; EmpI.: 80; SIs. Mgr: Harlan W. Bates 

HDS INC. 12310 PInecrest Rd., Reston, VA 22091, Tel: 703-
820-6200, TB.EX: 64585, FAX: 703-820-3189; EmpI.: 120 

H D SYSTEMS, INC. 89 Cabot Cou1, Hauppauge, NY 
11788, Tel: 51.6-231-8630, FAX: 516-231-6803; EIr1lL: 5; 
SIs. Mgt: 1atsuo IIwIa 

HEADWAY RESEARCH, INC. 3713 Forest La, Garland, 
, lX 75042, Tel: 214-272-5431, FAX: 214-272-7817; EmpI.: 

46 

HEATH co. Hiltop Road, St Joseph, MI 480115, Tel: 616-
982-3200, TB.EX: 72-9421; EIr1lL: 2000 

HEAT SYSTEM, INC. 1938 New Hwy. Farmingdale, NY 
11735, Tel: 516-694-9555, TELEX: 825-339; EmpI.: 35; 
SIs. Mgt: Irwin LaIbacin 

694 North American offices only. Forworldwkle reps & distributors, see VoL W. EEM 1991 



Manufacturers and Sales Offices Directory 
HEDRICH USA, INc., 884 No Spence Ava., Goldsboro, NC NH Hudson, BeIIInds. .................... 508-474-8880 

27534. Tel: 911H51-1144, FAX: 919-751-C)215 NJ Lawrenceville, Riverside Cclrr1Js. Supp. 
. .. . . . . . . . . .. . . . • . . . . . . . . . • . . . . . . . . . . .. 609-896-1611 

HEEGER, INC. 8400 Fleet St., City of Commerce, CA NY 
90040, Tel: 213-729-5108, 728-4729, 728-6913, FAX: 213- ~ 

Johnson City, Help EIcIms., Inc. ....... 607-729-3528 
Ronkonkoma, Arrow EIcIms. •••.•••.•. 516-467-1000 
Roslyn, 1/0 Corp. 01 NY .•...•........ 516-625-1040 
Whlteslone, Power EIecIro Supp. Co. 

72&-4740; EmpI.: 10; SIs. Mgr: AoberI AHeeger NY 

HEI CORPORA roN, P.o. Box 88B06, Carol Stream, IL 
60188, Tal: 708-665-5500, FAX: 7OIHI65-5769; EmpL: 20 

HEIDENHAIN CORP. 115 Commerce Dr. Schaumberg, IL 
60173, Tel: 708-49G-1191, FAX: 708-490-3931; Empl: 72; 
SIs. Mgr: Thomas Wyatt; DIBt. Mgr: Rick Glos 

HEI, INC., HybrId Electronics Dlv, 1495 Steiger Lake 
Ln., Vk:toIIa, MN 55386, Tel: 612-443-2soo. ESYLNK: 
82940281, FAX: 612-443-2668; Empl: 200; SIs. Mgr: 
I..eonaId Klun . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . .. .. "·1726 

Loc8J S8Jas Officee & RepB 
MN Vk:toIIa, HElInc. .•••.......•..•....... 612-443-2500 

HE!, INC. Optoelectronics Div. 1495 Steiger Lake 
La,P.o.Box sooo. Vk:toIIa, MN 55386, Tel: 612-443-2500, 
TWX: 51Q.601-7785, ESYLNK: 82940281, FAX: 6120443-
2668; EmpI.: 150; SIs. Mgr: Dale Nordqulsl 

HEINEMANN ELECTRIC CO.,2630 Brunswick PIke, An. 
Ale. 1, p.o. Box 6600, Lawrencevilla, NJ 08648-0800, Tel: 
609-882-4800, TELEX: 843431; FSC No.: 74193; EmpI.: 
350 ...................................... 801368-1371 

Loc8J Sales Officee & RepB 
1OZ. Phoenix, O'Donnell Assocs. SIN .•••.. 602-944-9542 
CA San DIego, 0'DonneH Assoca, Inc. .... 619-579-1645 
CA San Jose, O'Donnell Assocs. No. •.... ~2950 
CA Torrance, O'Donnell Assoca,Inc. ..... 213-539-9664 
CO Englewood, CompuTech MkIg. ........ 303-773-3981 
FL Oviedo, Conley & Assocs. ............ 407-365-3283 
FL WellingIorI, Conley & Assoca,Inc. .... 407-790-3928 
GA Dululh, Dixie MkIg..................... 404-381-5592 
IL Northbrook, D. Doln SIs. ...•. . . . . . . . . • 708-499-6770 
IN A. Wayne. O.H. Bromberg & Assocs. .• 219-456-6010 
IA Hlawalha, Ard SIs. Co. ...•.•...•...... 319-393-6392 
KY Alexandria, O.H. Bromberg & Assoc. .. 606-635-3063 
KY louisville. 0.H. Brombelg & Assocs. •• 502-456-1498 
MD Upperco, ImagiIron Sis. eo.. Inc. . . . . . .. 301-374-5800 
MA SouIhboro, SulHvan Tech. Sis. ........ 617-485-2215 
MI SouIhfleId, L H. DIckeIman Co. ....... 313-353-8210 
MN Minneapolis. Furber Sis. eo.. Inc. .•. . .. 612-681-3820 
MD Kmaa City, Hill & Co. •..•.•...•. . . . .. 81 &-361-1669 
MO St louis, Hln& Co. •....••............ 314-432-1136 
NJ Ridgewood, Ballou, Inc. ..•.....•...... 201-444-6990 
NM Albuquerque, O'Donnell Assocs. SIN .. 505-889-4522 
NY FarmingIon, R M. Scanlon & Assocs. 

NY Syracuse, RM. Scanlon & Assoo., Inc. 

NC CharIoIIe, J. Rudisill Assocs. ...•...•.. 
OH CIevaIsnd, Brown Elect. Prod. ..•.....• 
OH DayIon, KW EIcIm. SIs. ........•...... 
OH DayIon, 0. H. Bromberg & Assocs. •... 
FL WellngIorI, Conley & Aasoc:., Inc. ..... . 
NJ Lawrenceville. DVS Co. .............. . 
PA Plltaburgh, KW EIcttn Sis. .......•... 
1)( DsIIss, Glidden Eleciro equip. ...•.•... 
1)( Houston; Glidden EIecIro Equip. •.•... 
WI Milwaukee, Key EnIpr. . •..•.•......•.. 

Local Di8IrfbuIDI8 
AL MonIgomaIy, Souttan ConIroIs ...•.. 
CA ChaIaworIh, POCO Sis. .............. . 
CA Inglewood, Newark EIcIms. .......... . 
CA Los Angeles, Masler DIstr8. .......... . 
CA Oakland, Brill EIctms. ................ . 
CA San CsrIoa, Campbell & George ••••.. 
CA Santa Clara, Cypress EIcIms. ........ . 
CA Van Nuys, I:'uses. UnlId. ............ .. 
CO Aurora, Jet EIcIms. .................. . 
CO Denver, OSlO Inc. .................... . 
CO Denver, Newark EIcIms. ............ .. 
CT Ha1fon:I, L E. Whelan Co. ............ . 
CT WalRngIord, Green Shaw Co. ........ . 
FL OvIedo, DIxIe Sis. .................... . 
GA AUanIa, GeorgIa Control Can. ........ . 
IL Chicago, Newark EIcIms. ............ . 
IL Molton Grove, Nedco EIcIms. ........ . 
IL NorIhbIOok, Classic Cclrr1Js. Supp. ... . 
IN Indianapolis, Beliinds. .............. .. 
KS EdwardvIIIa, C. Tennant & Sons ...... . 
MD Columbia, OK EIcIms., Inc. .......... .. 
MD Crofton, CusIom Marine Svcs. ..•...•. 
MA NeecIIam, Power Eleciro Supp. .....•. 
MA Newlon, GreaI Shaw Co. ............ . 
MA Woburn, Apparatus Svc. ............ .. 
MI Oak Pk, Newark EIcIms. ............ .. 
MI SouIhIIeId. MIchigan LecIroIs Corp. .. . 
MN Minneapolis, Newark EIcIms. ••.....•• 
MO Maryland HeighIs, Lcomp, Inc. ........ 

716-924-7450 

315-463-7682 
704-377-6901 
216-331-2072 
513-890-2150 
513-434-8788 
305-790-3926 
609-896-1112 
412-366-9396 
214-341-0610 
713-681-1415 
414-762-2323 

205-277-5030 
819-7()().8727 
213-671-7068 
213-452-1229 
415-834-5888 
415-594-1994 
406-98G-8400 
819-786-8111 
303-364-1000 
303-292-9594 
303-757-3351 
203-296-5000 
203-265-3333 
407-365-5211 
404-876-8833 
312-784-5100 
312-967-Q500 
312-272-9650 
317-875-8200 
913-441"1801 
301-995-1950 
301c793-3955 
617-444-8888 
617-989-8900 
617-933-5999 
313-967-1570 
313-353-1350 
612-331-6350 
314-291-6200 

....................................... 212-767-1447 
NC Charlotte, MotIonex Inc. ;........ .. .. .. 704-377-1555 
NC Raleigh, GreaJe-Shaw Co. ............ 919-954-7138 
OH Cleveland, 1/0 Corp. of Cleveland .... 218-84.2-7300 
OH DayIon, Duellman EIec. ............... 513-461-8000 
OH DayIon, Sto\Is Friedman Co. .......... 513-299-5555 
PA Pit1sburgh, Circun Breakers, Inc. ...... 412-388-9542 
OH Shandon, cartessa Corp. ............. 513-739-4477 
OH Valley View, Newark Elclms. .......... 216-447-6860 
OR Portland, Taylor EIec. ................. 503-233-5321 
PA Conshohocken, 110 Corp. of Phila .... 215-625-4610 
PA Erie, REM EIcIms. .................... 814-453-5626 
PA West Chesler, West Chaster E1ec. & EIcttn 

.. .. .. .. .. . .. .. .. .. .. .. . .. . .. . .. .... . .. 215-896-7500 
TN ChaIIanooga, Techni-Tronics, Inc. .. . .. 615-332-2119 
1)( Dallas, Geeco Sis. Co. ................ 214-341-2626 
TX Garland, Newark EIcIms. ............. 214-494-51111 
1)( Houston; Newark EIcIms. ............. 713-782-4800 
VA Ashland, Hanover Controls & Supp. Corp. 

.. .. .. • .. .. • .. .. .. .. .... .. .. .. .. • .. .. .. 804-55().2449 

VA Charlottesville. Va EIcIm. Camps. .•••. 804-296-4184 
WA SsaIIIe, H. C. CsmpbeII Co. ........... 206-433-1900 
WI Milwaukee, Hunt Co. .................. 414-383-1781 

HEITZ, KAAI.., INC. p.o. Box 427, Woodside, NY 11377, 
Tel: 716-565-0004. FAX: 716-565-2582: EmpL: 15 

HELICAL PRODS. CO., INC. Box 1069, Santa Maria, CA 
93456-1069, Tel: 605-929-3851, FAX: 605-929-2369; FSC 
No.: 13201; Empl: 85; SIs. Mgt: John Ricker 

HELM INSTRUMENT CO. INC., 1367 Dussel Drive, 
Maumee, OH 43537, Tel: 419-893-4356, FAX: 419-893-
1371; Empl.: 55; SIs. Mgr: M. Wilhelm; ();st. Mgt: No 
Phinlps 

HELWIG CARBON PRODUCTS, INC., 8900 w. ToWer 
Ave., Milwaukee, WI 53224, Tel: 414-354-2411, FAX: 414-
354-2421; FSC No.: SIC 3624; EmpI.: 280; SIs. Mgr: John 
E. KoeniIzer 

HERBERT PRODS. INC. 180 Linden Ave., WeslllUlY, NY 
11590-0384, Tel: 516-334-8500, TWX: 510-222-5963, 
FAX: 516-334-8538; EmpI.: 94; Sis. Mgr: B. J. Simmons 

HERGA INC. H~ ELECTRIC UMITED, 602 
Brandywine Parkway, West Chester, PA 19380, Tel: 215-
430-1970, FAX: 215-430-7785; EmpI.: 5 

HERITAGE METAL FINISHING INC, 800 S. Markel St 
P.O. Box 446, EIIzabeIh1own, PA 17022, Tel: 717-367-
1561, FAX: 717-367-2474; EmpI.: 43; SIs. Mgr: Terry L 
Ri.-ni1h ...................................... 002235 

Local S8Jas Offices & Reps 
PA ElzabeIhtown, Herilage Metal Finishing Inc. 

••........•.••...•.••..•.•...•......... 717-367-1561 

HERMETIC SEAL CORP. 4232 Temple City Blvd., 
Rosemead, CA 91770, Tel: 213-283-0411, TWX: 910-567-
3352, FAX: 819-443-6610; FSC No.: 04820; EmpL: 200 

HERMETIC SWITCH, Box 1325, Hwy. 92, Chickasha, OK 
73018, Tel: 405-224-4046, TELEX: 796125 HenneIIc 
CKSA, FAX: 405-224-9423; FSC No.: 65623; Empl: 150; 
SIs. Mgr: R Helms, KIm Baker .... 801708,1904-11105 

/.Dcal SaIe8 Offices & RepB 
CA Arcada, V. Go\! & Assocs. .......... .. 
CA San Diego, V. Go\! & Assocs. ........ . 
GA AlIanta, EIecIro Technlg. Prods. .•.••.. 
IL Lemon1, TrencHronlcs, Inc. .......... . 
KS Lenexa, Midlec Assocs. .............. . 
MA Canton, New England EIcIm. Sis. .... . 
MN MinneapolIs, PeIerson Sis. & Assocs. 

MO St louis, MkIec Assocs. ............ . 
NY Oceanside, Current Inds. ............ .. 
OR Basverton, LD EIcIms. .............. .. 
PA Furlong, Aveni. .. .................... . 
1)( Austin, R F. Kimball Co. ............ .. 
1)( Houston, R F. Kimball Co. .......... .. 
1)( RIchardson, R F. KImbaU Co. ........ . 
WA Snohomish, LD EIcIms. .............. . 
WA Spokane, LD EIcIms. ................ .. 

LooBl Di8ttibuloIs 
1)( A.Worth, Allied EIcIms. Inc. .......... . 

816-445-9729 
619-489-0893 
404-262-1522 
709-972-1166 
913-541-0505 
617-828-4835 

612-835-5281 
314-275-8888 
516-876-3895 
503-884-8221 
215-348-8290 
512-443-5294 
713-680-6810 
214-231-3447 
206-56lI-0511 
509-922-4883 

817-595-3500 

HERSEY MEASUREMENT CO., A Miller Industries 
Co., P.o. Box 4585, Spartanburg, SC 29305, Tel: 803-574-
8860, 1-800-845-2102, FAX: 803-576-7308; Empl.: 80; SIs. 
Mgr: Don McLellan 

HEURIS 
HERSTAL AlITOMAroN LTD. 3171 W. Twelve MIle. 

Berkley, MI 48072, Tet 313-549-2001, FAX: 313-549-

2010; EmpL: 14; SIs. Mgt: Randall M. elliott 

HERTNER DIV.:EXIDE CORP. 12690 Elmwood Ave., 

Cleveland, OH 44111, Tel: 216-252-4242, FAX: 216-941-

4330; FSC No.: 28398; Empl: 100; SIs. Mgr: RC. Wrlghl 

HERTZ FIL TEA, 3 Aerial Way, SyosseI, NY 11791, Tel: 516-

822-4770; Empl: 22 

HEURISTICS INCORPORATED, 9645 Hom Ad., Ste. 

170, Sacramento, CA 95827, Tel: 916-389-6808, TELEX: 

4940010, FAX: 91&-389-6175; Empl: 70; SIs. Mgr: Mike 

McMam, GenL Mgr. 

WNn your ,-.put.rIo,,'. on tIN IIIN 

H~EMANN'llif~~$~ 

Over 
100,000 
Circuit 

Breakers 
in Stock. 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

Orders PlaclJl by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

~.! 
BRILL 
ELEC I RONICS 
(415) 834-5888 
610 E. 101h St., oakland. CA 94606 

...." row ,.Iddoft .. 011 file ... 

HEiNEMANW~~ 

(213) 452-8002 

HECON 
Over 

100.000 
Counters 
in Stock • 

Over 
8.000.000 
Relays & 
Switches 
in Stock. 

Orders PlaclJl by 3:00 p.m. are 
Shipped the Same Day 

(213)452.1229 (415) 835·1500 
1301 OIym"ptc Blvd" • 1026 61h Avenue, 

Santa Monica, CA 90404 . Oakland, CA 94606 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 695 



HEWLET Manufacturers and Sales Offices Directory 

800-452-4844' (x2130) 
HEWLE1T.PACKARD co., 19310 Prunerldge, AVe.' 

CUstomer. Information Ctr. CUpertino, CA 95014, Tel: 800-
752-0900; EmpL: 91,000 .... .. ... ... ...•.• 001786-1787 

Local Sales Offlces & Reps 

~ W':"'~.:::::::::::::::::::::::::: 
~~.::::::::::::::::::::::::::: 
AZ Tucson, ............................. . 
AR LIttle Rock, Hewlett-Packard Co. ...•. : 
CA C81abasas ••....•.....••.••• " ....••.. 
CA Carson •........•............•........ 
CA Foelar CIty ........•.......... : .•..•.. 
CA Fresno .........................•..... 
CA FulletIbn ............................ . 
CA Golata ..........................••.•.. 
CA Irvlne ..........•.........•.....•..•... 
CA Los Angeles ••.•...•..............••.• 
CA Mounlliln View ...................... . 

.. ~.=:::::::::::::::::::::::::: 
CA San DkIgo .- ....•.....•.•.......•..•... 
CA San Fiancisco ....• "' ................ . 
CA 'Santa Clara ... : ...................•.• 
CA Santa Rosa ....•.....•................ 
CA Ventura ....•.••..•..•.....•...•..•... 
co Boulder •.•..•........ , ................. . 

g?~.::::::::::::::::::::::::::: 
~~~.:::::::::::::::::::::::: 
Fl Jacksonville .........•....•.......•... 
Fl Melbourne ••..•...•.......•....•..•.•• 
Fl Orlando .•........•..•................ 
Fl Pensacola ........•.•...•.....•..•.... 
Fl Tempe .............................. . 
GA Atlanta ...•.•.••.................••..• 
GA Norcross ... ,; ..................... :::. 
HI Honolulu ............................ . 
10 Boise ..................•..........•..• 
IL BloomIngion ............. : .•.........• 
IL Chicago ................•.•...•.••.... 
IL Naperville ........................... .-
L Roiling MeadOws ................•.... 
IN carmel .......................•.....•. 

~ ~~d8::::::::::::::::::::::::: 

205-988-0547 
205-830-2000-
907-563-8855 
602-27:HlOOO 
602-573-7400 
501-225-7178 
81 &-880-3400 
21 :H34-6312 
415-378-8400 
209-252-9652 
714-999-6700 
805-685-6100 
714-472-3000 
213-337-8000 
415-694-2000 
81 &-509-2300 
415-480-0282 
91&-929-7222 
619-279-3200 
415-882-6800 
40&-98&-7000 
707-57&-8888 
805-658-6898 
303-938-3065 
303-849-5000 
203-656-0040 
203-633-8100 
305-938-9800 
904-296-0252 
407-729-0704 
407-859-2900 
904-47&-8422 
813-884-3282 
404-955-1500 
404-44&-1894 
80&-528-1565 
2011-323-2700 
309-662-9411 
312-930-0010 
70&-505-8800 
70&-255-9800 
317-844-4100 
219-482-4283 
319-393-0606 

IA West Des MoineS ......•............. 515-224-1435 
KS Wichita .•..•....•••......... ;......... 316-836-4040 
KY Louisville ..•........•...•.....•...... .' 502-428-0100 
LA St Rosa ........•......... ..... .... ... 504-487-4100 
MD Belllmore............................. 301-644-5800 
Me Rockville .'............................ 301-948-6370 
MA Andover •. ' .•..••.....•.••..•..•.••.. " 50&-682-1500 
MA Burlnglon............................ 617-270-7000 
MI Flint .•••.•....•.•......•..••.•..... ' •.. 313-733-6558 
MI Grand Rapids ........................ 61s-957-1970 
MJ Novl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 313-349-9200 

.MI Troy ................................... 313-362-5180 
MN St Paul.. . .. .. .. .. . .. .. . .. . .. .. .. .. ... 612-644-1100 
MO Kansas City ........................... 81&-737-0071 
MO Stlouis ......................... :.... 314-542-1500 
MT Billngs......... .. .. .... . .. .. . .. .. .. .. 406-259-5815 
NE Omaha.. .. .. . .. .. .. . .. . .. .. .. .. .. .. .. 402-493-0300 
NY Las Vegas. .. .. . .. ... .. .. .. .. . .. . .. .. . 702-792-3900 
NJ Paramus.. . .. .. ........ .... .......... 201-599-5000 
NJ Piscataway........................... 201-582-6100 
NM A~e ......................... 505-623-6100 
NM Los Alamos .... '...................... 505-862-6700 
":fY Albany ............................... 51&-45&-1550 
NY Amherst. .. .. .. .. . .. .. .. . .. . .. .. .. . .. . 71.6-689-3003 
NY Fairport..... .. .. .. .. .. .. .. .. .. .. . .. . .. 716-223-9950 

~ ~r;:::::::::~:::::::::::::::::: ~~~~: 
NY MeMIIe..... .. .. .. . .. . .. .. . .. .. .. .. . .. 51 &-753-0555 
NY PUrchase ................. : .. .. .. . .. .. 914-935-8300 
NY Wappinger Falls .................. :... 914-29&-9125 
NO cary... .. . .. . .. .. .. .. .. . .. .. . .. . .. .. .. 919-467-6800 
NO Charlotte .... ".. .. .. .. .. .. . .. .. .. . .... 704-527-8780 
NO Greensboro .......................... 919-665-1900 
OH Akron ................................ 216-B6&-7nl 
OH Cincinnati ............................ 513-891-9870 
OH Deyton.... ... .. .. .. .. .. ...... .... .... 513-433-2223 
OH Strongsville ........................... 21&-243-7300 
OH Toledo ............................... 419-242-2200 
OH Westerville ........................... 614-891-3344 
OK Oklahoma City ....................... 405-94&-9499 
OK Tulsa.. .. . .. .. . .. .. .. .. .. . .. .. .. .. .... 91 &-461-6700 
OR Wilsonville.. .. .. .. .. .. .. .. .. .. . .. . .... 503-682-6000 
PA HarrIsburg............................ 717-657-5900 
PA PIttsburgh , ........................... 412-782-0400 
PA Valley Forge .. .. .... .. .. .. .. . .. . .. .... 215-666-9000 
SC Columbia.. .. .. . .. .. .. .. . .. .. .. .. .. .. . 803-732-0400 
SC Greenville.. .. . .. .. . .. .. .. .. .. .. . .. . .. 803-232-9002 
TN KnoxvIlle............................. 615-986-4747 
TN Memphis ............................. 901-763-4747 

Hewlett-Packard 

Big Savings wi'" 
Used Tes,Eqliipmen" 

• Quality Reconditioned Instrumentation. 
• Guaranteed to meet the original specifications. 
• NIST traceable calibration to Mll-STD-45662A. 
• Complete with all accessories & manuals for the 

confidence of like-new performance. 

. Spectrum Analyzers, Sign ... Sources, Power Supplies, 
Oscilloscopes, Counters, Microwave Hardware, and more. 

For Product tnformation & Ordering, 
Call RAG Electronics .•• 

800-732-3457 
818-998-6500 

RAG E!ectronics, Inc .• 21418 Parthenia St. • Canoga P/lrk, CA g1304-1597 • FAX .18-407-5559 
Electronic Test Equipment. New & Reconditioned • Sale •• Rentals. Acquisitions • Sinc81971 

TN Neehville............................. 615-255-1271 
TX Auatin................... ......... .... 512-346-3855 
TX. Corpus Christi ........................ 512-289-8271 
TX EI Peso .. 0<. .. .. .... .. • .. .. • .. .. .. .... 915-833-4400 
TX HouslOn ............................... 713-n8-8400 
TX Irvine.. ...... ...... ................... 214-B89-33n 
TX McAllen.............................. 512-630-3030 

~ ==10':::::::::::::::::::::::::: ~:= 
UT Sell L.ekeCity ........................ 801-974-1700 
VA Chesapeake ........... .- .............. 804-424-7105 
VA Falls Church .... .'.................... 703-204-2100 
VA Glen Allen .................. .'......... 804-747-n50 
VA Roanoke............................. 703-n4-3444 
WA Bellevue.............................. 206-643-4000 
WA Spokane.............................. 509-922-7000 
WV Charleston ........................... 304-925-0492 
WI Brookfield. .. .. .. .. .. .. .. .. .. .. .. .. ... 414-792-6800 
Can Burlington, On!. ..................... ..416-335-8644 
Can CsIgary, Alberta ...................... 403-235-3100 
Can Dartmouth, Nove ScotIa .....•.....•.. 902-46&-4725 
Can Edmonton, Alberta ....... .. .. • .. .. . ... 403-486-6B66 
Can KIrkland, Que. ........................ 514-897-4232 
Can London, ORt ........................... 519-88&-9181 
Can Markham ............................. 41 0-479-1 no 
Can Mississeuga, On!. ........... .. . .. .. . .. 416-87&-9430 
Can Ottawa, On!. .......................... 613-820-a483 
Can Quebec City, Que. .................... 418-848-0726 
Can Richmond, ac. ...................... .- 604-270-2277 
Can Sask8toon, Saskatche ................ 30&-242-3702 
can St John's..... ... ....... .. ..... ....... 709-754-0783 
Can Winnipeg. Manitoba .. .. . .. .. .. .. .. .... 204-694-27n 

HEXACON B.ECTRIC CO, 161 W. Clay Ave., Rosalie 
Park, NJ 07204, Tel: 90&-245-6200, TELEX: 13-8812, FAX: 
90&-245-6176; EmpL: 150; SIs. Mgt" Robert L Miller , 

FAX: 908-245-3238 
HEVCO MOLDED PRODUCTS, INC., Box 180, 

Kenilworth, NJ 07033, Tel: 90&-245-0033. 800-52&-4182: 
FSC No.: 28520; ErY1JL: 135 .... ..... .. . .. .. . .... conse 
Local Distributots 

CA Garden Grove, HW Eckhardt. .... .. ... 800-221-8761 
CA Hayward, Arow Fasteners .:.......... 800-22702901 
CA Riverside, EIcIms. SlJPIl .............. 714-787-9220 
CA San Jose. Pro Festeners .. . .. .. .. .. ... 40&-943-9177 
IL Sheumberg, Engrd. Fasteners ...•.... 312-98D-4062 
IN Elkhart, La Vanture Prods. Co. ........ 219-284-0659 
MO Bsltimore, Jandorf EIec. & MIg......... 301-35&-5550 
MA Newlon, In-Stock Prods. .............. 617-964-6200 
MN St Pau~ Arden Fasteners .. .. .... .. ... 612-483-66Bl 
MO St LOUis, Engrd. Fastener Co. ..... .... 314-434-2888 
NY Amityville, Yorkville Inds.lnc. .......... 51&-225-2100 
OK Oklahoma CIty, Wesco ............•.. 405-232-5521 
TN Nashville, Arden Fasteners ............ 615-689-7043 
TX Houston, Rainbow .. ....... . .. .... .... 713-957-0500 
WI Waukesha, Cable Comps. ......•....• 800-558-4368. . 

HEVCO STAMPED PRODUCTS, See Cabletest 
International 

HH CONTROLS CO, INC. 16 Frost St, ArHngIon, MA 
02174, Tel: 617-64&2828; ErY1JL: 13 

HIBBING ELECTRONICS CORP. 3125 E 14th St, 
Hibbing, MN 55746, Tel: 21&-283-8971, FAX: 21&-283-
8970; EmpL: 440; SIs. Mgt" Michael Walsh 

HICKOK B.ECTRICAL INSTRUMENT COMPANY, 
10514 Dupont Ave., Cleveland, OH 44108, Tel: 21&-541-
8060. FAX: 21&-761-9879; FSC No.: 28589; EmpL: 230; 
SIs. Mgt" Bob Foorille 

HICO HORIZONS INTL. CO. See Maxon Precision 
Motors 

HI-G COMPANY SUB. OF NvrRONICS, See 
Stuthers-Dunn, Inc. and Hi-G Co, Inc., Sub. of 
Nytronics. 

HIGH ENERGY, Inductotherm Industries, lower Valley 
Ad., Parkesburg, PAl9365, Tel: 215-593-2900, TELEX: 
759888, FAX: 215-593-2985; FSC No.: 21052; ErY1JL: 50; 
SIs. Mgr" Joseph F. Quinn 

HIGHLAND TECHNOLOGY, INC. 320Judah S1reet, San 
Frsncisco, CA 94122, Tel: 415-753-5614, FAX: 415-753-
3301; ErY1JL: 8; SIs. M(j" Hugh Callahan 

696 North American offices only. For worldwide reps & distribUtors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory HITACH 

HIGH RB.. BURN-IN, Riverside Assoc. Inc. 1710 
Ringwood Ave., San Joee, CA 95131, Tel: 408-437-5900, 
FAX: 408-437-141 8; FSC No.: 4Y548; Empl.: 30; sta. Mgr: 
Judy King 

HIGH TECHNOLOGY SENSORS, INC.· 262 E. 
Hornbeam Dr_ Longwood, FL 32779, Tel: 407-884-7722; 
Empl.: 7; sta. Mgr: R M. Mindock 

HIGH VOlTAGE SYSTEMS, INC. P.D. Box 848, 
Chappaqua, NY 10514, Tel: 91"4-238-9057, FAX: 914-238-
9057; EmpL: 15; sta. Mgr: Vincent A. Gianguzzi 

FAX: 914-968-0347 
HIGH VOLTAGE TECHNOLOGY INC. 71 Alexander 

Sl, Yonkers, NY 10701, Tel: 914-423-6636; EmpL: 12; sta. 
Mgr: Edith Schmelzer ••••.•.••.....•..... 001788-1791 

Loc81 Ssles 0fflce8 & Reps 
CA EI Cajon, Atronlx Technlg.lnc ......... 619-444-1501 
CA Solvang, Atronix Technlg. Inc. . . . . • . . . . BC5-686-4366 
NJ HillSide, Irwin Brill ........ .. .. .. .. .. .. . 201-677-()653 
1'*"1 Albuquerque, IMEC ................... 505-863-9010 

Local Distributots 
Inti Yokohama, Japan, Hlvic Inc. ............ 044-64-3294 
Can Ontario, OPL. Elctms. ................. 416-674-8658 

HILEVEL TECHNOlOGY, 31 Technology Drive, Irvine, 
CA 92718, Tel: 714-727-2100, TELEX: 655316, FAX: 714-
727-2101; EmpL: 82; Sis. Mgr: Dan Riordan 

HILTON INDUSTRIES, INC., Subsidiary of Core 
Industries, 1177 cattlemen Roed, Sarasota, FL 34232, 
Tel: 813-371-2600, FAX: 813-371-7750; EmpL: 137; Sis. 
Mgr: Leny COpenhaver; Dist. Mgr: Leny Copenhaver 

FAX: 914-279-2467 
HIPOTRONICS INC., Ate. 22, P.e. Drawer A, Brewster, NY 

10509, Tel: 914-279-8091, TELEX: 425478, lWX: 710-
574-2420; FSC No.: 25284; Empl.: 245; sta. Mgr: Robert 
Schlesinger ............•. A·2230-2233; D·1254-1257, 

1792-1793, 2200-2201 

Loca! Sales 0fflce8 & Reps 
PJ.. B1nningharn, Spader & Assocs. ...... . 
AZ. Litchfield PI<., S.W. EIctrL SIS. ......... . 
CA San Diego, RDX Corp. .. ............ .. 
CA San Dimas, RDX Corp. .............. . 
CA Sunnyvale, RDX Corp. .. ' ............ . 
CO Parker. Equal EIec. Inc. .............. . 
CT Branford, Abbott Allison Co. .......... . 
FL Daytona Bch. Shores, W. Rlhm Assocs. 

GA Atlanta, Productive Technlg. ........ .. 
HI Honolulu, a F. Wittenberg ........... . 
IL Hawthorne Woods, Ryan & Assocs. .. . 
MO St Louis, Fitzgerald SIs. Co. ......... . 
MN Minnetonka, Lee-Noonan Co. ........• 
NJ UniOn, Friedman Assocs., Inc. •........ 
1'*"1 Albuquerque, Brytec Sis. Inc. ....•..... 
NY Le Roy, Hasgo Power Equip. .......... 
OH Vermilion, Robert S. Howley ....••.•.. 
PA Downingtown, Kenn Ebert-Hipotronics 

UT San Lake City, Rfter Engrg. Co. ...... . 
WA Redmond, Gore Else. Co. ........... .. 
PR Santurce, Marlo R Franceschini Inc. .• 
Can Burnaby, ac. C. D. Nova ........... .. 
Can Halifax, N.s., D. C. Keddy Ltd. ........ . 
Can Quabec, J46 1 L9, Trerncour EIctrn,Inc. 

205-979-5500 
602-935-7292 
619-581-0077 
714-599-0985 
408-734-4500 
303-841-8982 
203-481-0405 

904-761-7130 
404-939-7027 
808-696-5538 
708-438-2905 
314-862-1660 
812-938-1112 
201-984-6200 
505-884-1123 
716-768-8500 
216-967-8787 

215-269-5898 
BC1-973-9063 
206-883-4505 
809-725-7080 
604-430-5612 
902-453-1711 

....................................... 514-522-7757 
Can Weston, Ont, U-Tel< Svcs. & Supp. . . . . 416-747-1879 

HI-Q CRYSTALS,Hybrldslnternatlonal Ltd. 311 N. 
Undenwood or., Olathe, KS 66062, Tel: 913-76+4544, 
lWX: 910-743-0029, FAX: 913-784-6400; EmpL: 20; sta. 
Mgr: Abdul Ghafoor ............................ A·1372 

I L • ~ 

HIRAM JONES ELECTRONICS. 11607 Vanowen St, 
No. Hollywood, CA 91BC5, Tel: 213-875-0213; FSC No.: 
04667; EmpL: 8 .......................... C·1388-1392 

Loesl DistributDrs 
TX Houston, Lenert Co. .................. 713-225-1465 

FAX: 805-522-3217 
HIROSE ELECTRIC U.s.A., INC. (HRS), Div. of 

Hirose Electric Co. Ltd. (Japan), 26B5-C Park 
Center Drive, Simi Valley, CA 93065, Tel: 805-522-7958; 
EmpL: 70 . .. .. . .. . . .. .. .. .. .. . .. . .. .. .. ... C.1384-1397 

HISONIC, INC. 310 North Marlon, P.O. Box 1130, Olathe, 
KS 66061, Tel: 913-782-0012, FAX: 913-782-0582; FSC 
No.: 11402; EmpL: 185; SIs. Mgr: JacIc O. Cooper In 
................................................. A·2234 

Loes! Sales OffiCes & Reps 
PJ.. Huntsville, MacKay. Smith & Assocs. .• 205-539-BCOO 
AZ. ScottsdaIa, Arcom SIe,Inc.· ........... BC2-947-5745 
FL Ft L.auderdaIe, MacKay, Smith & Assocs. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305-467-3888 
FL Orlando, MacKay, Smith & Assocs. ... 407-277-1513 
FL St Petersburg, MacKay, Smith & Assocs. 

....................................... 813-530-1873 
GA Atlanta, MacKay, Smith & Assocs. . . • .. 404-496-9913 
KS Shawnee Mission, Florance & Mayer 

Me St Louis, Florance & Mayer ......... .. 
NC Char1otte, MacKay, SmHh & Assocs. .. 
NC Raleigh, MacKay, Smith & Assocs. •... 
TX Austin, AId Elctrns. ................... . 
TX Irving, AID EIctrns. ................... . 

913-722-5210 
913-722-5210 
704-372-1188 
919-847-2277 
512-836-6724 
214-259-4781 

$ HITACHI" 

FAX: 708-517-1155 
RICHARD HIRSCHMANN OF AMERICA INC., HITACHI AMERICA, LTD., Electron Tube 

Industrial Row, P.O. Box 229, Riverdale, NJ 07457, Tel: Division, 300 N. Martindale Ad., Ste. BOO, Schaumburg, IL 
201-B35-5002, FAX: 201-B35-B354; sta.Mgr:C.panen 60173, Tel: 708-517-1144; EmpL: 50; sta. Mgr: Tim 
................................................. C·1398 Patton; Dist. Mgr: Kalhertne Bahm ....... 801080-1083 

Local Distributors 
CA San Diego, Instr. Engrs. .............. . 
CT Bridgeport, Park Distrs. .............. . 
IL Bensenville, Magnuson Elctms. .....•. 
IN Indianapolis, Magnuson Elctrns. ...... . 
MA canton, EPC Elctrns., Inc. .. .......... . 
NJ Union, Meridian Supp. Co. . .......... . 
NY Bohemia, Key Camps., Inc ........... .. 
NY Mamaroneck, Rye Inds., Inc. . ........ . 
OH Highland Hgts., Major Electroni,., Inc. •. 
SC Spartanburg, Harley's Whlsle. Elctms. 

619-268-8344 
203-366-7200 
312-595-7575 
317-247-5106 
617-821-2111 
201-687-6220 
516-587-7500 
914-698-0080 
216-461 '21 00 

803-585-4860 
TX Richardson, Centurion Mktg. .......... 214-783-6762 

Loes! Ssles OffiCes & Reps 
PJ.. Huntsville, Technlg. Mktg. Assoc. ..... 205-663-7893 
AZ. Mesa, System Sis. 01 Arizona ......•.. 602-484-9989 
CA Irvine, Quadrep ....................... 714-527-4222 
CA San Jose, Ouadrep ................... 408-432-3300 
CD Parker, Parker Webster ............... 303-841-4888 
CT WalHnglord, Technlg. SIe, Inc. ......... 203-269-6653 
FL Orlando, Technlg. Mktg. Assoc. ....... 407-857-37BC 
GA Atlanta. Technlg. Mktg. Assoc. ........ 404-446-3565 
IL Chicago, Sumer Inc. .................. 312-991-6500 
IN Indianapolis, EIctm. Sis. & Engrg. ...... 317-849-4260 
IA Cedar Rapids, Barnes Was-Tech ..... 319-393-9790 
IA Cedar Rapids, Barnes Westech ....... 319-393-9790 

$HITACHI 
OSCILLOSCOPES 

VIDEO CAMERAS & MONITORS 

HITACHI 
Authorized 

, Stocking Distributor 

For Product Information & Ordering, 
Call RAG Electronics ... 

800-732-3457 
818-998-6500 

RAG Electronics, Inc. • 21418 Parlhenia SI. • Canoga Park, CA 91304-1597 • FAX 818-407-5559 

Electronic Test Equipment .; New & Reconditioned • Sales • Rentals • Service • Since 1971 

EEM 1991 North American offices only. For worldwide reps & distributors, see VoL W. 697 



HrrACH 
KS Overland PIIIk, Wast & Aaaocs. ••••••• 913-345-1248 
MD ColumbIa, Robart EIctrn. SIs. •..••••.• , 301-995-1900 
MA Waltham, TechriIg. Sis. InC. •.•••.••••• 617-890-5700 
MI PIymouIh, Jay MkIg. •.••••.•••.••••••. 313-459-1200 
MIll BlOomIngton, Tek Rep Inc. ............ 612-632-0277 
NJ Teaneck, SIraIegic SIs., Inc. ••..•.•••.. 201-833-0099 
NM AIbuquerq.Je, System Sis. of /I\Z. •.•.•• 5Cl5-889-2901 
NY Fairport, Technlg. SIs., Inc. .•.•.••.•.•• 716-223-7500 
NC RaleIgh, Robart EIcIm Sis. .•••••. .•••• 919-87~ 
OH DayIon. TI1orI1I&oII & Aaaocs. ..••.•... 513-435-7733 
OK Tulsa, Wast & ASsoCs. ................. 918-665-3465 
OR Portland, Crown EIcIms. •......••..... 503-620-6320 
PA Willow Grove, Technlg. Sis., Inc. ••••.• 216-7114-0170 
TX RIch8rdson, Wast & Aaaocs. •••••.•... 214-660-2600 
UT Murray, Parker Web8ter ... .•.•.•. ..•.. 801-266-9939 
WA Bellevue, Crown EIctms. ........•..... 206-453-5100 
WI Brookfield, Sumer,Inc. ................ 414-784-6641 
can MIaai8suaga. Ont.. Longman Sis. ••.••• 416-670-8100 

LocsI DIstributors 
AI. HunlsVllle, Marshall .•....••........... 
/I\Z. PhOenix, Marshall .•............•..... 
/I\Z. Phoenix, Sterling •........•.•..•...•.. 
CA Angora Hills, Wastern MIcro .•........ 
CA C~ Marshall ...........•..... 
CA IIVine, nT ........................... . 
CA irvine, Marshall .•...•........•..•..••. 
CA IIVine, Wastern Micro ...........•..•.. 
CA Sacramento, lEO •......•....•........ 
CA San Diego, Marshall ................. . 
CA San Jose, IEC ...............•........ 
CA San Jose, nT ....................... . 
CA San Jose, Marshall .•.....•...•....... 
CA SaraIoga, Western Micro ..•....•..... 
CO Denver, IEC ......................... . 
CO Denver, Marshall •......... c ......... . 
CO Englewood, Sterling .... ; ............ . 
CTMIIIord, Milgray ' ...................... . 
CT WalHngford, Cronin ........ ' .......... . 
CT Wallingford, Marshall ................ . 
Fl o-fIeId Beach, VI!J1I8ge .•...•..•.... 
Fl Ft Lauderdale, Marshall ............. . 
FL Ft Lauderdale, Reptron .............•. 
FL Orlando, Marshall. ..•...•.....•..•..•. 
FL Orlando, Mllgray ....•.........•..•.... 
FL Tampa, Reptron ..•...............•.•. 
GA Atlanta, Marshall. •......•...........•. 
GA Atlanla, Mllgray ...................... . 
GA Norcroae, Aeptron ......••..•..••.•.•. 
IL MngIon Hgts, Mllgray .•.....•.....•. 
IL Chicago, Marshall ................... . 
II. Hollman ~ lEO ................ . 
IL SChaumburg, Reptron ............... . 
IN Indianapolis, Marshall. .....•........•. 
KS Kansas CIty, Marshall. ......•.•..•.•.. 
KS Kansas CIty, Mllgray ........•....••..• 
KS Kansas CIty, Ster6ng ................•. 
MD BaltImore, Aasco ••............•••.•.• 
MD Coiumbie, Mligray •......•........•... 
MD Columbia, Vantage ...............•.•. 
MD Silver Springs, Marshall .............. . 
MA BosIon, Western MIcro ..•..•........• 
MA Needham, Cronin .................... . 
MA New England, Mllgray ............... . 
MA Wilmington, Marshall .....•.......•... 
MI LivanIa, Marshall .................... . 
MI LivanIa, Reptron .......•..........•... 
MN MInneapolis, Marshall. ...............• 
MN Minneapolis, Sterling ..••.•••••.•.•••.• 
MN Minnetonka, Aeptroll ...•••••...••••••• 
MO St. Louis, Marshall ........•.•......... 
NJ Clifton, Vantage ......•...•........•.• 
NJ Ml Laurel, Marshall .................. . 
NJ N. New JeriIay, Marshall ............. . 
NJ Parsippany, Mllgray •...•.•.•....•....• 
NJ S. Plainfield, StartIng ................. . 
NM Albuquerque, Sterling ................• 
NY Binghamton, Marshall .......•........• 
NY FarmIngcIaIe, Mllgray ..••.•........•.. 
NY Long Island, Marshall .•..............• 
NY Rochester, Marshall ..............••.. 
NY Rochester, Mligray ••..••.•••.•..••••.. 
NY Smilhtowl\ Vantage ...•..........••.• 
NC Raleigh, Marshall ...•.....•........•.. 
OH Dayton, Marshall ..•...•........•...•• 
OH 80101\ Marshall ...................... . 
OH Worthinglon. RepIron ..............•.• 
OK Tulsa, Sterling ......•.•.•.•........... 
OR Beaverton. IEC ....................... . 
OR Beaverton. Western MIcro ...•.....••. 
OR Portland, Marshall ...........•.....•.. 
TX AusIII\ Marshall ......... .' ......... :' .. 

~ ::!;'!II':::::::::::::::::::::: 
. TX Dallas, Sterling ..•..•.....•..••.•..••• 
TX Houston, Marshall ................... . 
TX Houston, Sterling •..•...••.•.•..•..... 
UT No. Salt Lake CIty, lEO .•..........•... 
UT Salt Lake City, Marshall. ....•.•.•..... 

205-861-9235 
802-496-0290 
802-266-2121 
816-707-()377 
816-407-4100 
714-727-4001 
714-456-5301 
714-637-()2OO 
916-424-5297 
619-576-9600 
408-435-1000 
409-453-1404 
408-942-4600 
406-725-1660 
303-292-6121 
303-451-8383 
303-792-3939 
203-878-5538 
203-265-3134 
203-285-3822 
305-429-1001 
305-977-4860 
305-735-1112 
407-767-6585 
407-647-5747 
813-855-485B 
404-923-5750 
404-446-9777 
404-446-1300 
312-253-.1212 
312-490-0155 
312-843-2040 
312-682-1700 
317-297-0483 
913-492-3121 
913-236-8800 
913-492-5406 
301-529-0500 
301-995-6169 
301-720-5100 
301-622-1118 
506-273-2800 
617-448-5000 
508-657-5900 
508-656-0810 
313-525-5850 
313-525-2700 
612-559-2211 
612-831-2866 
612-938-0000 
314-291-4850 
201-777-4100 
809-234-9100 
201-862-0320 
201-335-1766 
201-769-7000 
505-864-1900 
607-796-1611 
516-420-9800 
516-273-2424 
716-235-7620 
716-235-0830 
516-543-2000 
919-876-9862 
513-698-4480 
216-246-1786 
614-436-6675 
91 1HI63-241 0 
503-841-1690 
503-629-2087 
503-644-5050 
512-837-1991 
512-836-1341 
214-233-5200 
214-243-1800 
713-895-9200 
713-627-9800 
601-296-1869 
801-485-1551 

Manufacturers and Sales Offices Directory 
UT Salt Lake-Clty, Mllgray •••.••••.•••••.• 601-272-4999 
VA Richmond, Sterling .:................. 804-226-2190 
VA Wa8hIngIonl B$IIimore, Sterling ...... 703-742-8400 
WA BeiIevue; lEO .....•.....•• ; .......• ,.. 303-292-5537 
WA Redmond, Western Micro ....•.•..•... 206-881-6737 
WA Sealtle,M.-shaII .. : ......•....•....•.• 20/1-747-9100 
WI Milwaukee, Marsh ••...•.•.• :......... 414-475-6000 
WI Waukesha, Marshall ••••••...•••••••.• 414-797-6400 
can Alberta, nT ........................... 403-251-5868 
can Alberta, nT ........................... 403-451-4001 
can British Columble, nT ................. 604-192-8666 
can British Columbia, Space EIctms. ...... 804-294-1167 
can Manitoba, nT .. .. .... ... ...... ........ 204-766-6401 
can Nsw Brunswick, ITT .....•..••.••..•.• 506-657-6011 
can bntarto. nT .......................... 613-226-7406 
can Ontario. nT .......................... 416-736-1148 
can 0nIari0, SpaceEIctms. ............•.. 416-636-4771 
can Ontario, Space EIcIms. .........•..•.. 613-820-8313 
can PrInce Edward Island, ITT .•..•• ,..... 902-465-2350 
Can Quebec, nT .......................... 514-335-7697 
can Quebec, Space EIctms. .............. .- 514-697-8676 
can Saskatchewan, nT. ...... . . . . . . . . . .. .. 306-933-2868 

HITACHI AMERICA, l TO. 220 Whits Plains Ad., 
Tarrytown, NY 1~1, Tel: 914-631-0800, TELEx: 234553, 
FAX: 914-63t-()672; SIs. Mgt: WilHam Porter; DIst. Mgr: 
John McDonnell 

HOBSON BROS., 4B4O W. ~ Ave.,· ChIcago, IL 
80630-3884, Tel: 312-2iI3-3eoo, FAX: 312-283-3806; 
~: 75; SIs. Mgt: Belly Maager 

HODGE MANUFACTURING co.. INC. 55 Fisk Ave., 
Springfield, MA 01107, Tel: 413-781-6800, FAX: 413-733-
6573; SIs. Mgt: EdwIn L KOS!JOY 

HOFFMAN, P.R., CO •. MATERIALS PROC, 321 CherTy 
St, Carlsle, PA 17013, Tel: 717-243-2011, FAX: 717-243-
1672;~: 125; SIs. Mgt: Galen Martin 

HOFFMAN ENGINEERING. 900 Ehlen Dr. Anoka, MIll 
55303, Tel: 612-421-2240, FAX: 612-421-1558; SIs. Mgt: 
Brad Dunn; DIst. Mgt: Paul Premo 

HOFFMAN ENGINEERING' CORP. 20 AcosIa St, 
Stamford, CT 06902, Tel: 203-325-6933, FAX: 203-327-
4812; FSC No.: 08097;~: 48; SIs. Mgt: Jack DaSoys 

HOKE INCORPORATED, 1 Tenakil PIt, CressldH, NJ 
07626, Tel: 201-588-9100, TELEX: 135428, FAX: 1-201-
586-5813; SIs. Mgt: Ray Pohlke; DIst. Mgt: Ray Pohlke 

HOKURIKU USA l TO. 8145 RIver Dr. Morton Grove, IL 
BOO53, Tel: 708-470-8440, FAX: 708-967-1186; EmpI.: 12; 
SIs. Mgr: Ira Uslender 

HITACHI DENSHI AMERICA lTO. Test & Mess. Div. 
150 Crossways PI<. Dr. Woodbury, NY 11797, Tel: 516- HOlADAY INDUSTRIES, INC. 14825 Martin Drive, Eden 
921-7200, FAX: 516-92t-()993; EmpI.: 110; SIs. Mgt: John Prairie, MN 55344, Tef: 612-834-4920, FAX: 612-934-
Gray 3604; EmpI.: 29; SIs. Mgt: David Baron 

HITECH EQUIPMENT CORP., 9400 Activity Ad., San HOLD-HEET PRODUCTS CORP., 5011 N. 
Diego, CA 92126, Tel: 619-586-1692, FAX: 619-53(>-1458; Aavenswood Ave., Chicago, L 80640, Tel: 312-728-4454, 
EmpI.: 12 312-728-4455, FAX: 312-726-2016; Empl: 15; SIs. Mgt: 

Dan Mundt; DIst. Mgt: Dan Mundt ..•..•..•..•• 801501 

HI-TECH, INC. 3600 16th St, Zion; IL 60099, Tel: 706-746-
2447, FAX: 706-746-4945; EmpI.: 35; SIs. Mgr: J. Gordon 
Johnson 

HITEMP TECHNOLOGIES, INC. 118 Charcot Ave., San 
Jose, CA 95131-1101, Tel: 406-922-0740, FAX: 406-922-
0534; Empl: 15; SIs. Mgt: Roger Meade 

FAX: 908-782-9733 
HIfRAN CORPORATION, 362 Highway 31, Flemington, 

NJ 08822-9943, Tef: 908-762-5525; FSC No.: 27672; 
En1lL: 120; SIs. Mgt: James Hindle .......•.... A·2235; 

001795, 2202-2203 

LDcaI Sales OffIces & Reps 
AI. Birmingham, Robertson SIs. •.•••..... 205-623-4187 
/I\Z. Scottsdale, E~ Mktg. ........ . .. ... 602-99t-()110, 
CO Denver, Calvert Controls ....•.••.•• ' . • 303-428-4852 
CT Guilford, Motion Controls Assocs. ....• 203-457-1874, 
CT RIdgefield, Manning & Assocs., Inc. .. ' 203-438-5027 
ID Boise, Calvert ConIrpIs ...••.......... 208-343-3964 
L Ackison, Hedge Assocs., Inc. ......... 312-543-0886 
LA Metairie, RAPCO Assocs., Inc. ........ 504-867-8500, 
MA Hopedale, Motion Controls Assocs. ..• 508-476-0736 
NY Syracuse, Lachul EIctrl SIs. •.......... 315-458-6486, 
NC ChartoIIe, Servlcon Sis. Corp. ......... 704-586-1035 
OA E~ Calvert Controls •........•... 503-683-2016 
OR Portland, Calvert Controls ............ 503-236-1358 
PA Fort Washington, Hostvadt-Pavoni, Inc. 

PA Pittsburgh, Graya Glass Assocs. ..•..• 
UT Salt Lake CIty, Calvert Controls ......• 
WA Seattle, Calvert Controls ............. . 
WA Spokane, Calvert Controls ..... : ..... . 
WA Tacoma, Calvert Controls, Inc. ....... . 
WA Tri-CitIes, Calvert Controls .....•...... 
WV SissonviHe, Intemme 100. Sis. Co<p. ... 
WI Brookfield, Kirchmayer-8eide1 .....•.•• 

t..ocaJ DIstributots 

215-643-5757 
412-366-6664 
801-531-8129 
206-251-6135 
509-244-3601 
206-383-1130 
509-545-4508 
304-988-3687 
414-781-5489 

NY Jamaica, Queens Indl EIec. Co<p. .••.• 716-526-7198 
AI. ProvIdence, WALCO EIec. Co. ........ 401-467-6500, 

HMW ENTERPRISES, INC. 604 Salem Road, Etters, PA 
17319, Tel: 717-938-4691, FAX: 717-936-4095; FSC No.: 
OBA ISO; ~: 40; SIs. Mgt: Gerhard Schmutz 

HOBART TAFA TECHNOLOGIES, Hobart Bros. Co.. 
146 Pembroke Rd., Concord, NH 03301, Tel: 603-224-
9585, TELEX: 94-3424, FAX: 603-225-4342; En1lL: 80; Sis. 
Mgt: Daniel Tuszynski; DIst. Mgr: DanIel Tuszynski 

HOLLEX, INC. See Cabletest Products Co. 

HOLL/NGSEAO INTERNATIONAL, 13701 ExceIaior 
Drive, Santa Fe Springs, CA 90870, Tet 213-921-3438, 
TELEX: 691-462, FAX: 213-921-6313; SIs. Mgt: Doug 
Wagner 

. HOLLIS AUTOMATION, Esterline Corporation, 15 
Charron Ave., Nashua, NH 03063, Tef: 803-869-1121, 
TELEX: RCA 294005; En1JI.: 130; SIs. Mgr: John L Chugg; 
DIst. Mgt: Jeny V_ 

HOLT INC. 9351 Jeronimo Ad., Irvine, CA 92718, Tel: 714-
859-8800, TELEX: 162704, FAX: 714-858-9643; FSC No.: 
44270; EmpI.: 110; SIs. Mgr: Roger Smith 

HOLT INSTRUMENT, C.P.D. Engineering. Inc., 126 
Mot! St, PO Box 230, Oconto;WI 54153, Tel: 414-834-
2222, FAX: 414-634-3178; FSC No.: 09435; En1lL: 10; SIs. 
Mgt: C. P. Os WIlt 

LDcaI Sales OffIces & Reps 
/I\Z. PhOenix, Barnhill Aaaocs. ..••••..•.•.• 802-955-2955 
CA Torrance, Cullass EIctms., Inc. ........ 213-324-7380 
CO Denver, Barnhill Aaaocs. .•...•.•..•••• 303-792-9500 
""" .Albuquerque, Barnhill Assocs. .••.••.• 505-299-7668 
OK Tulsa, Barnhill Aaaocs. ..•.• . . . . . • • •• . • 918-492-5036 
TX Houston, Bemhill Assocs. •..•..•.. • •.. 713-266-2866 
UT 8aIt Lake City, Barnhill AsIiocs. ....... 801-226-1239 

HOLUB INos.. See Blackburn. Div. of F l Industries 

HOMALITETM 

FAX: 302-652-4578 
HOMALITE, Whltco, Inc.. 11 BrooIcside Dr. Wilminglon, 

DE 19804, Tef: 302-852-3688, "TWX: 510-600-0874;~: 
35; SIs. Mgt: Susan Stepchuck •.•••••••••••••• 801085 

HONDA CONNECTORS, see Mhotronics, Inc. 

HONEYWaL INC. Aerospace. & Defense Grp., 
Honsywell Plaza, Mimeapolls, MN 554OB, Tef: 612-670-
5166, "TWX: 910-576-2692; EmpI.: 15,000 

HONEYWB.L INC. Commercial BIdgs. Grp., MN 27-
4231, HIoneyweiI Plaza, Minneapolis, MN 554OB, Tel: 612-
870-2294; ~: 8000; SIs. Mgr: MannIe Jackson 

HONEYWEU.. INFORMATION SYSTEMS, 200 SmIth 
St, MS 440, WaIIham, MA 02154, Tel: 617-695-6000 

698 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991· 



Manufacturers and Sales Offices Directory 
HONEYWB.l MICROSWfTCH DIY. 830 E. Arapaho Dr. HUGHES SEMICONDUCTOR PRODUCTS 

Richardson, TX 75081, Tel: 21+47G-4271, TELEX: 73- CENTER, 500 Superior Ave., Newport Beach, CA 92663, 
0890, FAX: 21+47~17; EmpL: 300; SIs. 'Mgr" Doug Tel: 714-759-2665, FAX: 714-759-2913; FSC No.: 62458; 
Rasmussen; DIBt. Mgr_' Dave Kimbrough SIB. Mgr" S1even Rubin 

HOOSIER MAGNETICS, INC. 6545 w. Central Ave. 
Rm.203, Toledo, OH 43617, Tel: 419-841-7173, FAX: 419-
841-7359; FSC No.: 3160; EmpL: 90 

HOPKINS ENGRG. 12900 Foo1hlll BlVd., San Fernando, 
CA 91342, Tel: 818-361-8691, TELEX: 91038(}-5379, FAX: 
818-361-7409; FSC No.: 02771; EmpL: 100 

HOPPECKE BATIEAY SYSTEMS, INC. 292 Main St, 
Buller, NJ07405, Tel: 201-492-0045, TELEX: 510B002498, 
FAX: 201-492-2714; SIs. Mgr" Arthur M Silverman; DIBt. 
Mgr" Arthur M. Silverman 

HUGHEY & PHILLIPS, INC. 2162 Union PI., Simi Valley, 
CA 93065, Tel: 805-581-5591, FAX: 805-581-5032; FSC 
No.: 84295; Efl1II.: 30; SIs. MgT" Peter H. Johnson; DIBt. 
Mgr" Peter H. Johnson 

HUGIN INDUSTRIES INC. 745 Distel Dr. Los AlIos, CA 
94022, Tel: 415-961-2950, FAX: 415-96HI431; Empl.: 6; 
SIs. MgT" Peter Hugin 

HULL CORP. 3535 Davisville Rd., Hatboro, PA 19040, Tel: 
215-672-7800, FAX: 215-672-7807; Empl.: 200; SIs. MgT" 
C. T. Lind; DIBt. MgT" J. T. Macinnes 

HUMISEAl DIV., CHASE Corporation, 26-60 BQE west, 
Woodside, NY 11377, Tel: 719-932-oBOO, TWX: 710-562-
2141, FAX: 718-932-4345; FSC No.: 99109;48058; E~: 
150; SIB. Mgr" William G. Lo\t 

HUMPHREY, INC. 9212 Balboa Ave., San Diego, CA 
92123, Tel: 619-565-6631, TWX: 910-335-2001, FAX: 619-
565-6873; EmpL: 278 

HOPPER ELECTRONICS, 1943 West North Lane 9, HUNTINGTON ELECTRIC INC. P.O. Box 366, Dept 
PhOenix, AZ 85021, Tel: 802-870-3093; EmpL: 10 EEM 87, Huntington, IN 46750, Tel: 219-356-0718, FAX: 
................................................. 001175 219-356-7891; SIs. MgT" Michael Khorshid 

HOTPACK CORP, 10940 Du\1on Ad., Philadelphia, PA HUNTSVILLE MICAOSYSTEMS, INC, 3322 South 
19154, Tel: 215-624-1700, 800-523-36OB, TWX: 710-670- Memorial Pkwy, Huntsville, AL 35801, Tel: 205-881-8005, 
1694, FAX: 215-637~19; FSC No.: 88; EmpL: 100; SIB. TWX: 510-600-8258, FAX: 205-682-6701; EmpI.: 30; SIs. 
MgT: Hugh McKenna Mgr" Kay Keller 

HYDRO· 
HYBRI.DS INTERNATIONAL LTD., Thick FIlm 

DIvision, 311 N. Undenwood Dr, Olathe, KS BB082, Tel: 
913-764-8400, FAX: 913-764-6409; EmpL: 45; SIs. Mgr: 
AIlduI GhaIoor; Disl. Mgr: John 'Finley 
. . ... .. . .. . . .. .. ... ..... ... .... .. ... A-1372-1373, 1727 

~ Hybridyne Inc. 

FAX: 602-791-3899 
HYBRIDYNE, INC_ 2155 N. Forbes Blvd., Tuceon, AZ 

85745, Tel: 802-629-0001; EmpI.: 90; SIB. Mgr: Richard 
Brady ......•............•.....•..•.•...•....... A-1729 

Local Sales Offices & Reps 
AZ Phoenix, Wadsworth/Pacific .......... 602-994-4840 
CA Santa Ane, Silicon Coast Assocs.. Inc. 

....................................... 714-544-1131 
CO Fl Coltins. Rep Sales ................. 303-226-1504 
lL Downers Grove, Rockford Controls Co. 

. .. .. . .. . .. ... .. .. .. . .. . .. .. . . . .. .. .. .. 708-960-2046 
MA Needham HgIs., Vanguard EIctms. .... 617-449-5578 
MN Burnsville, XerOtex Technlgs. Corp. ... 612-894-5007 
NJ Cherry HiI~ MaIz-Benham-Assocs.. Inc. 

. .. .. .. . . . . . .. .. .. .. . .. . .. .. . . .. . .. .. .. 603-424-0404 
NY Hartsdale, Spectrum Sis. Inc. .......... 91+472-8800 
PA Wynnewood, Metz-Benham-Assocs., Inc. 

.. .. . .. . .. .... .. .. . .. .. .. . .. . . .. . .. .... 215-896-7300 
TX Austin, DesigI Mktg. & Assoc. ........ 512-283-9151 
TX Dallas, DesigI Mk1g. & Assoc. ........ 214-480-8151 
TX Houston, DesigI Mktg. & Assoc. ...... 713-550-3318 

HoIpack Is a manufacturer and Is sold direct To contact the 
salesman In your area call 800-523-3BOB or 
215-824-1700. 

HURRICANE ELECTRONICS LAB. P.O. Box 1280, HY-cALENGINEERING,9650TelstarAve.,EIMonte,CA 
Hurricane, UT 84737, Tel: 801-635-2003, FAX: 801-635- 91731, Tel: 818-44+4000. FAX: 818-444-1314; FSC No.: 
2495; FSC No.: 64109: Empl: 35; SIs. Mgr: C. R. Reeve 12199; EmpL: 145; SIB. MgT: D. Z Chapman 

HOUSE OF BATIEAIES, 716 W. 19 St, Costa Mesa, CA 
92627, Tel: 714-842-8222, 800-432-3385, FAX: 714-546-
8598; EmpL: 15; SIs. Mgr: Pat Hoscoe 

HOUSTON ATtAS, a Baker Hughes Company, 9441 
Baythome Drive, Houston, TX 77041, Tel: 713-462-6116, 
TELEX: 75-0197, FAX: 713-462-1631; EmpL: 45; SIs. MgT" 
Judy Hood 

HOUSTON INSTRUMENT, AMETEK, Inc, 8500 
cameron Ad., Austin, TX 78753, Tel: 512-635-0900, TWX: 
910-674-2022; EmpL: 450; DisI. MgT: Rod SchaIIner 

HOWARD INDUSTRIES, INC., Box 287, One North Dixie 
Hwy. Milford, II. 60953, Tel: 815-889-4105, FAX: 815-889-
4313; EmpL: 350; SIs. Mgr: Dan Sutter; DIBt. Mgr: Barb 
Davia 

HOWELL INSTRUMENTS, 3479 w. Vickery BlVd., Fl 
Worth, TX 76107, Tel: 817-336-7411, TELEX: 75-6233; 
FSC No.: 98889; EmpL: 160; SIs. Mgr: Mike Lathem 

. HP DIRECT, Hewlett-Packard, 1320 KlIer Ad., Sunnyvale, 
CA 94086, Tel: 800-538-8787; EmpL: 80,000 

HUBBELL INDUSTRIAL CONTROLS INC., 50 Edwards 
St, Madison, OH 44057, Tel: 216-428-1161, ESYLNK: 980-
439, FAX: 218-428-7635 

HUDSON TOOL & DIE CO, 18 Malvern St, Newark, NJ 
07106, Tel: 201-589-1800, TWX: 710-995-4445, FAX: 201-
589-8570; FSC No.: 02875; E~: 300 

HUGHES AIRCRAFT CO. Connecting Devices Div., 
17150 Von Karman Ave., Irvine, CA 92714, Tel: 714-880-
5701, FAX: 714-880-5625; FSC No.: 53869; SIs. MgT: 
Terry JiamIgan 

HUGHES AIRCRAFT CO., Electron Dynamics Div, 
3100 W. Lomita Blvd., P.o. Box 2999, Torrance, CA 90509-
2999, Tel: 213-517-8000, TELEX: 67-7064, TWX: 91 0-347-
7321, FAX: 213-517-6714; EmpL: 1249; SIs. MgT: JerryH. 
Herman 

HUGHES AIRCRAFT CO., Industrial Products 

HURST 
FAX: 812-386-7504 

HURST MANUFACTURING DIV., Box 326, Princeton, 
IN 47670. Tel: 812-385-2564; EmpL: 200; SIs. MgT: Don 
Morrow .... .. ........ . .. ..... ........ .. ... a-1272-1275 

Local sales Offices & Reps 
KZ. Phoenix, Sierra Ind. Eng. .............. 802-272-0084 
CA Fullerton, Emerson Motor DiY ......... 714-992-4330 
CA Los Angeles, Sierra 1nd1. Engrg. Co. ... 213-624-3123 
IL Chicago, Golten Assocs. .............. 708-512-0093 
IN Indianapolis, Emerson Motor Div. ..... 317-842-1342 
MD Glen Arm, HodgIns Assoc. ............ 301-592-7047 
MA Lexington, Hathaway EIc1ms. ......... 617-861-7010 
MI Grand Rapids, Emerson Motor Div .... 616-942-9500 
MN Wayzata, Cardinal SI .. Co. ............ 612-475-0042 
NJ Sussex, Carbone Assocs. ........ .. ... 201-675-1862 
NM Phoenix, Sierra Ind Eng. .............. 802-272-0084 
NY Rochester, Agma 51 .. Assocs. ........ 716-381-5840 
NY Syracuse, Agms Sis. Assocs. ......... 716-381-5840 
NC Charlotte, Cartwright & Bean, Inc. ..... 704-538-0303 
OH Canton, Emerson Elec. Co. ........... 216-492-4119 
OK Edmond, Emerson Motor Div. .......•• 405-340-8228 
GA Norcross, Cartwright & Bean Inc. ..... 404-368-0180 
TX Arlington, Emerson Motor Div. ........ 213-38(}-2670 
WA Seattle, Northmsr ...... .. .. .. .. .. .. ... 206-524-5170 
WI Milwaukee, Badgerep Inc. ............. 414-241-9200 
EXP NY, Freeport, Minthorne Inn .......... 516-546-4700 
Can Burlington, 0nI., White Radio Ltd. ..... 416-632-8894 

HUTRONIX, INC, 2400 S. 34th Place, Tucson, AZ 85726, 
Tel: 802-790-5348, FAX: 802-790-8636; FSC No.: 70206; 
EmpI.: 119 

HV COMPONENT ASSOCIATES INC, POBox 2484, 
Famingdale, NJ 07727, Tel: 908-938-4499, FAX: 908-938-
4451; EmpL: 20; SIs. MgT: Dennis R. Dean 

Division, 2051 Palomar Airport Ad., Carlsbad, CA 92009, HYBRICON CORPORATION, 12 Willow Road, Ayer, MA 
Tel: 619-931-3000, FAX: 618-931-3334 01432, Tel:5OB-712-5422, TWX: 710-347-0654,FAX: 508-

772-2963; EmpL: 74; SIs. M9f.: Janis K Parker 
HUGHES ELECTRONICS PRODUCTS CORP, 34467 

Industrial Ad., Uvonie, MI4615O, Tel: 313-427-8310. FAX: HYBRID DESIGNS, INC, 6BB w. Baker, Cost8 Mesa, CA 
313-427-2282; EmpL: 20; SIs. Mgr: Richard L Smith 92826, Tel: 714-557-9933, FAX: 714-557-()322; FSC No.: 

16450; EmpL: 65; SIs. MgT: Bob Soberman 
HUGHES MICROELECTRONIC CIRCUITS 

DlVISION,SOOSuperforAve.,P.o.BoxH,NewportBaach. HYBRID ELECTRONICS CORP, 6 DeAngelo Dr, 
CA 92858-8903, Tel: 714-759-2952, TWX: &, FAX: 714- Bedford, MA 01730, Tel: 617-275-5350" FAX: 617-275-
759-2280 3470; EmpL: 12; SIs. MgT: John PanIaZis 

HYCOMP, INC, 165 Cedar Hill St, Marlborough, MA 01752, 
Tel: 508-485-6300, TWX: 710-347-03B5, FAX: 508-481-
1547; FSC No.: 34707; EmpL: 65; SIs. Mgr: David Petros 

HYDAO-GEN PRODUCTS INC, P.O. Box 1517, Fort 
Collins. CO B0522-1517, Tel: 800-719-0126, FAX: 303-
498-0528; Empl.: 25; SIs. MgT: Derek Bobo; DIBt. MgT: 
Derek Bobo 

HARVEY HUBBELL 
Over 

250.000 
In Stock 

The 
Largest 
Relay & 

SWitches 
Distributor 

In the World. 

Ortlers Placed by 3:00 p.m. are 
Shipped the Same Day 

(2131452.1229 (4151835.1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94605 

Underwriters Safety 

Over 
1.000.000 
Terminal 
Blocks 

in Stock. 

Over 
8.000.000 
Relays & 
SWitches 
In Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(2131452·1229 (4151835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland. CA 94606 
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HYLETR 
HVLETRONICS:LITION INDUSTRIES, ~ Ad., 

LI\IIeIon, WI 01460, Tel: 617-488-8911, 1WX:71Q-347-
0656; FSC No.: 22534; Empl: 72; SIs. Mgt: Rodney Heing 

HV MEG CORP., 854 westgate, Addison, L 60005, Tel: 
706-54:HI250, FAX: 706-543-9260; EmpI.: 24; SIs. Mgt: 
Vincent C\4JIdI'O ........................... A-1118-1118 

Leeal Sales OffIces & Reps 
CA LaHabre, cygnus .. : ................ . 
CA Mountain View, Westech ............ . 
NY. Ronkonkoma, KoeIber & Mack •...•••. 

WI Cedarburg, American Microelectronics 

213-691-2993 
415-961-1422 
518-585-9688 

414-375-4339 

HYPEALOGIC CORPORATION, 2411 E. Valley Pkwy. 
294, Escondido. CA 92027, Tel: 619-748-2765, FAX: 619-
748-4089; EmpI.: 2 

HYPERTRONICS CORP, 16 Bren1 Dr. Hudson, MA 

Manufactureraand Sales Offices nirJ~J"'ru 
HV-Q INTERNAllONAL (USA) INC., 1438 Cox Ad., 

Erlanger, KY 41018, Tel: 606-263-5000, FAX: 606-263-
·0883; FSC No.: lCU7O; ~L: 26; SIs. Mgt: Pam Deshler 
........... ; ...................................... A-1375 

can Concord, Ont, Trade EIcl Supp., Ltd.. 418-661-7111 
can Nepean, Ont, Carsten EIcIms. ........ 613-728-9250 
can ScarIlorough. Ont, Carsten EIcIms. Ltd. 

....................................... 416-495-nOS 
can St. Laurent, Que., carsten EIcIms. •.•.• 514-334-8321 

HY-TEC INDUSTRIES, Div. of Topo.lndustries, Inc., can St. Laurent, Que., ZEI Electronicsm Inc. 
P.O. Box 91, Shoreham, NY 11788, Tel: 516-924-8888; .......... " ........................... 514-342-6211 
SIs. MfJr: Tom Poole Can Surrey, B.c., Memco Corp. ..•.•.•..... 604-590-1553 

HYTEK MICROSYSTEMS, INC, 400 Hot Springs Ad., 
Carson City, NV 69706, Tel: 702-883-0820, FAX: 702-883-
0627; FSC No.: 0ANM4; Empl: 60; SIs. Mgr: Jon Preanell 

ICC, INC, 1144 W. Grove Ave., Orange, CA 92885, Tel: 714-
998-8310, TELEX: 49922451CCUSA. FAX: 714-996-5910; 
Empl.:25 

ICI ADVANCED MATERiAls, 475 Creamery Way, Exton, 
PA 19341, Tel: 215-363-4500, TB.EX: 4973041, TWX: 
51o-6fl6.6728, FAX: 215-363-4749; SIs. Mgr: WilHam 
Shaker . 

IDEAL INDUSTRIES, 4450 s.ct<er PI., Sycamore, IL 60178, 
Tel: 815-895-5181, TWX: 910-&39-0613; Empl: 700; SIs. 
Mgt: Bob Bumwaky 

IDEAL PRECISION METER, 214 Frankln St., Brooklyn, 
NY 11222, Tel: 212-383-6904, TWX: 710-584-2160; FSC 
No.: 11707;10304-41; Empl: 150; SIs. Mgr: T; Bell 

IDEAL TAPE CO. American Biltrite Inc.. 1400 Middlesex 
St., Lowel~ MA 01651, Tel: 508-458-6833, FAX: 508-458-
0302; SIs. Mgt: Sh8ron Walker 

01749, Tel: 506-568-0451, 8()()'225-9228, FAX: 506-568- ICIINC. 1901 Petra La, Placentia, CA 92670, Tel: 714-579-
0880; FSC No.: 50541; ErnpL: 145; SIs.Mgr: E. Dalrymple . 7575, FAX: 714-579-3127; Empl.: 8 

IDEASsOcIA TES, INC., 29 Dunham Ad., Billerica, MA 
01821, Tel: 506-683-6878, TELEX: 4979780, FAX: 506-
663-8851; EmpI.: 1500; SIs. Mgt: Nora Feldman GIldea, 
VPSIs. & MkIg. 

FROM STOCK 

idee 
CORPORATION 

RELAYS ~ SWITCHES 
TIMERS • SOCKETS 
LED LIGHtS/LAMPS 

The 6) Largest 
Relay •• 

DJsmbulOr .. 
In the World 

Over 
8.000.000 
Relays & 
SWJtches 
In Stock. 

Orders PlacBtl by 3:00 p.m. are 
Shipped the Same Day 

(213) 452-1229(415) 835-1500 
1301 Olympic Blvd.; • 1026 6th Avenue, 

Sanla Monica, CA 90404 Oakland;CA 94606 

IC MASTER, 645 Stewart Ave., Garden City, NY 11530, Tel: 
516-227-1300, FAX: 516-227-1901 

ICQ-RALL Y CORPORATION. 2575 E. Bayshore Rd, Palo 
MOo CA 94303, Tel: 415-85&-99OO,FAX: 415-856-8378; 
FSC No.: 51705; Empl.: 45; Di8t. Mgt: Barbera Enad/OoUg 
Frail 

ICS ELECTRONICS CORP, 744 S. HillView Dr. Milpitas, 
CA 95035-5545, Tel: 408-263-5500, FAX: 408-263-5888; 
FSC No.: 58559; EmpL: 20; SIs. Mgr: Thomas D. Curfman; 
Di8t. Mgt: Thomas D. Curfman 

IC SENSORS, INC. 1701 McCarthy Blvd, Milpitas, CA 
95035, Tel: 406-432-1800, FAX: 406-434-6687; EmpL: 
150; SIs. Mgr: Greg Hayes 

l/ciea 
FAX: 213-690-1352 

IDEA, INC., 1300 Pioneer St., Ste. B, Brea;CA 92621, Tel: 
213-697-4332; Di8t. Mgr: Margina O. Dennis . 
. .. . .. . .. . ..... ..... .. ..... ... a-1086-1087, 1164-1165 

Lccal Sales Offices & Reps 
FL Davie, America's Res. Co. •........... , 305-473-2550 
FL Jad<sonville, America's Res. Co. .•.... 904-733-3822 
FL Orlando, America's Res. Co. .......... 407-330-3155 
IL Chicago, MGA, Inc. .............. :.... 312-n5-1151 
IN Indianapolis, MGA, Inc. ..•• . . . . . . . . . . . . 317-846-5788 
IA Cedar Rapids, Tech. Elect, Inc. ....... 319-366-5443 
MI Flint, MGA, Inc. ....................... 313-732-3922 
MI Southfield, MGA, Inc. ..... : ............ 313-358-4151 
NH Amherst, Bannetron .................. 603-880-7008 
TX Dallas, Tycom Sis. Co. ................ 214-960-7388 
VA Midlothian, Pacesetter Comp. Sis. ..... 804-744-1337 
WI Milwaukee, MGA,1nc. .. :............... 414-548-4488 
WI Oregon, MGA, Inc. .................... 608-835-5540 
can Kanata, Ont, Canadian MkIg. Technlgs. 

....................................... 613-591-9555 
Can Mississauga, Ont, canadian MkIg. Technlgs. 

....................................... 416-612-0900 
can PI Claire, Que., Canadian MkIg. Technlgs. 

• .•. . ••.••.••.. .. ..•. . . ..•..•. .•.. .. ... 514-894-6088 

Leesl Distributors 
CA Anaheim Hills, Bulblronic&-West ••.... 714-693-0533 
CA Buena Park, Ford Elclma, Inc. ........ 714-521-6060 
CA Mission Viejo, Opto Plus 0 ............ 714-380-8854 
CA San Jose, Rose Elctm. OiStrbg. ....... 408-943-0360 
CT Wallingford, GAS-Midan Elctms., Inc. .. 203-265-20n 
FL Davie, Area Dist, Inc. ..... :........... 305-473-2550 
FL Delray Baach, Fastboft Florida Corp.· .. 407-272-3100 
FL Melboume, GAS-Rome EIcIms. ....... 407-242-8151 
IL Addison, Belford Elctms., Inc. ......... 7~91-11 00 
IL Chicago, L9ads Electro Comps. •.• . • • . 312-625-3800 
IL Schaumburg, QPS Elctms., Inc. •....•. 708-884-8820 
MO Columbia, GAS EIctrris. ............... 301-995-6744 
MN Plymouth, Leads Electro Comp. ,...... 612-557-12n 
NJ Camden, GRS EIctms. ................ 609-964-8soo 
NY Farmingdale, Bulbtronlcs ............. 516-249-2272 
OR Beaverton, Rose EIctm Oistrbg. Co. .. 503-629-9288 
PA Raading, GAS Elctms. ................ 215-375-4477 

. TX RIchardson, Corf1x>nerlI Technlg. Corp. 
....... ; ............................... 214-437-2211 

can Calgary, Alb., Memco Corp. ........... 403-259-3399, 

idee 
COR PORATI ON 

FAX: 408-744-9055 
IDEC CORPORAll0N. 1213 Eiko Drive, SuMyVale, CA 

94089-2211, Tel: 408-74N1550, TB.EX: 34-0601, TWX: 
910-339-9383; FSC No.: 60886; EmpI.: 85; SIs. Mgt: 
Wallace Baldwin, GenL Sis. Mgr. ... 801502-1503, 1709 

Lccal Sales OffIces & Raps 
AL Birmingham, 8ryI;o Co. .............. . 
AZ Phoenix, Western Automation ...•••.. 
CA Laguna Hills, Western Automation ••.. 
CA Sunnyvale, Idee Corp. .............. .. 
CO Lakewood, T.M.M.L .................. .. 
FL West Palm Beach, Boggs & Aasoca. .. 
FL Oldmar, Boggs & Aasoca. ............ . 
IL Schaumburg, Idee Corporation ..•...•. 
IL South Barrington. Bu-~II Engrg. ..... . 
IN 1ndanapoIIs, Uberty Sis. ............. . 
KS Overland Park, TMW ................ . 
MA Norwood, H~ Assocs. ............ . 
MI Famlington, Schiller- McBride Aasoc. 

205-672-9760 
602-265-2788 
714-859-6988 
408-747-0550 
303-232-1516 
407-47H082 
813-655-1812 
312-882-7887 
312-551-9000 
317-868-8396 
913-363-1818 
617-782-0345 

313-553-0.100 
MN Minnelonka, S. J. Collins & Aasoca. ... 612-933-7881 
MO St. Louis, TMW Co. ................... 314-66+4005 
NM Albuquerque, T MM.I. ................. 505-298-6693 
NY Patchogue, Optimum SIs. Co. ......... 516-i5lHl644 
NY Syracuse, Lachut EIcIrL Sis. Inc. . . . . . • . 315-458-6480 
NC KernersviUe, Heritage SIs. Aasoca. .... 919-996-4374 
ClH Cincinnati, James Munay & Assocs... 513-574-8500 
ClH Cleveland, Matthew Halay Co. ........ 216-892-1820 
OH Perrysburg, Matthew Haley Co. ....... 419-874-0488 
OK Tulsa, Don Plummer Sis. Co. ......... 918-835-0979 
OR Portland, SPS Elctms. ................ 503-297-6919 
PA Cuddy, Brown-Yates Elec.Equip. Co. •. 412-221-4200 
PA Philadelphia, Fft&-Walker, Inc. ..•••..•. 215-233-2100 
SC Taylors, Heritage SIs. Assocs. ......... 603-292-1723 
TN Knoxville, Tubbs Agy... .. .. .. .. .. .. .. . 615-5n-0&89 
TN Memphis, Winstead Tach. SvCs. .. :... 901-372-4550 
TX Dallas, SW MkIg. Aasoca. ............. 214-341-8831 
TX Houston, SW MkIg. Aasoca. •..•. .. ..•. 713-537-8166 
UT Saft Lake CIty, T.M.M! .. :............. 601-487-7876 
VA Alexandria, TD.L ...................... 703-971-6982 
VA Richmond, Dunnington & Assocs. . ..•. 604-282-8383 
WA Redmond, SPS Elctms. ............... 206-323-4140 
WI Appleton, Bu-Nell Engrg. .... .. .. .. .... 414-733-4242 
WI Waukeeha, Bu-Nell Engrg. ............ 414-784-0994 

IDENTATRONIC8, INC. 425 LIvaIy Blvd, Elk Grove, IL 
60007, Tel: 706-437-2854, 1-800-323-5403, TELEX: 
754319 CARD UD, FAX: 706-437-2880; SIs. Mgt: Gregg 
Powell 

IEC ELECTRONICS CORP. 105 Norton St., Newark, NY 
14513, Tel: 315-331-7742, FAX: 315-331-3647; Empl: 
600; SIs. Mgt: Frank Montabana; 'Dlst. Mgt: Frank 
Montabana 

Local Sales OffIces & Reps 
AL Huntsville, ElactrariIark, Inc. •. . • • • • . . • • 205-830-4400 
AZ Mesa, Electro Crall, Inc. ............... 602-752-8710 
FL Aftamon1e Sp., EIectramark, Inc.·. • . . . • • 407-830-0844 
IL Arfinglon HgIs.. Dytecl Central . . . . . . . . 708-394-3360 
CA Fountain Valley, Sager EIcIms......... 714-957-3367 
IN Indianapolis, Dytac/Centrai ........... 317-297-5988 

700 North American offices only. For worldWide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
MA Wakefield, Wood Sis. ..•.....•...•.... 617·245-8300 
NJ Neptune, Motoreps of N.Y., Inc. ....... 201·n4-1220 
NY Rochester, H. C. Johnson Agy. ........ 716-482-0740 
MI Benton Harbor, McNabb & Assocs. ... 616-925-2166 
NC Raleigh, CSR Elclms. ................. 919-87&-9200 
GA Norcross, Electramark, Inc. . . . • . . . . . . .. 4Q4..44& 7915 
OH Dublin, Electronic SIs. & Technlg., Inc. 

....................................... 614-792-7667 
TX Cedar Park, Rice Entprs. .............. 512·331-1148 
TX Lewisville, Rice Entprs. ............... 214-436-6062 
Can Arthur, 0nL Calbrooke Mktg. .•.. . . .. .. 519-848-3810 

lEE (INDUSTRIAL ELECTRONIC ENGINEERS~ 
7740 Lemons Ave., Van Nuys, CA 91405, Tel: 8111-787· 
0311, FAX: 8111-781·9795; EmpL: 425; SIs. Mgr" R. Nisar 
.......................... , ......... B·,066·,089,,8,4 

Local Sa/as Off/c8S & Reps 

IEI-ISKARA ELECTRONICS INC., INC, See Iskara 
Electronics, Inc. 

IERC, 135 W. Magno&a Blvd., Burbank, CA 91502, Tel: 213-
949-2481, TWX: 91D-49&-2206, ESYLNK: 62951515, FAX: 
81 &-848-6672; FSC No.: 98978; Empl.: 97; SIs. Mgr" Den 
Ketchum; Dist. Mgr" Ken McPherson 

FAX: 516-334-5988 

ILLINO 

• 
'11'-""". 
FAX: 708-673-2850 

ILUNOIS CAPACITOR, INC., 3757 W. TOUhy Ave.. 
Uncolnwood, IL 60645, Tel: 70&-675-1760; EmpL: 35; SIs. 
Mgr" George Wundsen .....•............• A·,088-,088 

Local Sales 0ffice8 & Reps 
AZ. Chandler, Lindberg Co ................. 602-78&-9115, 

AL Huntsville, TMA Technlg. Mktg. Assocs. 
...................• 205-883-7893,FAX:205-882-6162 

AZ. Phoenix, Howe & Howe SIs., Inc. .....•. 602·264-7971, 
FAX:602-283-8914 

FAX:602-78&-4546 
AR Ut\1e Rock, Doby Assocs., Inc. ......... 501-221·7510, 

FAX:501·221·7510 lET LABS, INC_, 534 Main SL, Westbury, NY 11590, Tel: 
516-334-5959; FSC No.: 62015; SIs. Mgr" Sam Sheene 
.................................. :. 001206,1258-1285 CA 

CA Anaheim, WestRep .................... 714-527,2822, 
FAX:714-527-3866 

Sen Diego, Westrep ................... 619-56&-8580, 

CA Brea, Masco Elclms., Inc. .............. 714-529-0866, 
FAX:714-529-7855 

CA CsmpbeI~ Leo Tech. Sis. ..•........... 408-37&-9900, 
.' FAX:40&-370-0447 

CA Carlsbad, Zerimar Sis; Inc. .•.......... 619-43&-3379 
CA Los Angeles, Masco EIc1ms., Inc. ...•. 714-529-0866 
CA Sen Joss, Amasco .. .. .. .. .. .. .. .. .... 40&-262-1500 
CA Santa Ane, Masco Elc1ms., Inc. .....•.. 714-83&-7870, 

FAX:714-83&-7870 
CA Woodland Hills, Varigan, Inc. .......... 81&-594-5080 
eo Lakewood, Cristae-Meade Co. . ........ 303·232·0287, 

FAX:303·232-0323 
CT North Haven, Kitchen & Kutchin, Inc. 

· .............•..•.. 203-239-0212,FAX:203-234-9108 
FL Deerfield, TMA Tech. Mklg. Assocs. .... 305-427·1090, 

FAX:305-427·1626 
FL Largo, TMA Technlg. Mktg. Assocs. .... 813-531-4405, 

FAX:813-545-6617 
FL Orlando, TMA Tech. Mktg. Assocs. " ... 407·857·3760, 

FAX:407·857·6412 
GA Norcross, TMA Tech. Mktg. Assocs. .... 4Q4..44&3565, 

FAX:404-44s-0569 
GA Norcross, TMA Technlg. Mktg. Assocs. 

• . . . . . . . . . . . . . . . . . .. 404-446-3585,FAX:404-44&-0569 
IL Allington Hgts., Phoenix EIcIm. Sis. .... 70&-394-4422, 

FAX:70&-394-5834 
IL Highland Park, Bransky Sis. .•.......•.. 70&-433·2375, 

IFR SYS. INC. 10200 W. York SL, Wichita, KS 67215, Tel: 
31&-522-4981, TWX: 910-741·6952, FAX: 31&-524-2623; 
EmpL: 700; SIs. Mgr" T. Dideum 

mmm 
ILC DATA DEVICE 
CORPORATION 

FAX: 516-567-7358 
ILC DATA DEVICE CORP_, 105 Wilbur P~ Bohemia, NY 

1171&-2482, Tel: 516-587-5600; FSC No.: 19645; EmpL: 
700; Sis. Mgr" J. P. Sheahan; Dis!. Mgr" Marshall Lacoff 
.......... " ............... , ...... '" .. ,. .. 001178-11n 

Local Salas Offices & Reps 
AL Huntsville, Montgomery Mktg. ......•.. 
AZ. Scottsdale, Fred Board Assocs. ...... . 
AZ. Tuscon, Fred Board Assocs. ......... . 
CA Fallbrook, Gary Chilcote & Assocs. .. . 
CA Garden Grove, ILC Data Dves. Corp. " 
CA Sen Jose, ILC Data Dvcs. Corp. ...... . 
CA Woodland Hills, ILC Data Dvcs. Corp. 

205-83D-0488 
602·994-9366 
602-299-1508 
619-72&-7678 
714-895-9777 
408-236-3260 

... ""." .. "" .. "" ... "."" ... " .. 81&-992·1772 FAX:70&-433-23n 
IN Indianepclis,WiIsonTech.SIs. ......... 317.872.2513, eo 

FAX:31HI72~64 CT 

Englewood, Quorum 3 SIs. Grp. . . . . . .. 303-799-8100 
Canton Cen1er, Dynamic Sis. of New Eng. 

KS Lenexa, Midtec "" 913-541·0505,FAX:913-541-1729 FL 
MA Burlington, Kitchen. & Kutchin, Inc. ..... 617·229-2660, FL 

... "" .. " .. " ........................ 203-693-8587 
Cassieberry, Parrott Assocs. .......... 407-830-Q094 

FAX:617·273-5895 GA 
MI Scuthfield, L H. Dlckelman Co. ........ 313-353-6210, IL 

CIearwa1er Beach, Perrott Assocs. .... 813-53D-5779 
Norcross, Montgomery Mktg., Inc. "'" 404-447-6124 

FAX:313-353-1433 IN 
MN Bumsvllle, 2M Sales, Inc .........•..... 612-89D-7774, KS 

FAX:612-894-9342 KS 
Me SL louis, Midtec ... 314-275-6666,FAX:314-275-8859 Me 

ftaeca, Janus, Inc. .................. '" 70&-250-9650 
Carmel, Giesting & Assocs. ........... 317-844-5222 
Lenexa, DytecfSouth ................. 913-88&-0215 
Wichita, Dytec South, Inc. ............. 31&-263-7090 

NY Endicott, Advanced Comps. Comp. Inc. MA 
607·785-3191 

Frederick, ILC Data Dvc. Corp. ........ 301-89&-3121 
Burlington, Dynamic Sis. of New Eng. 

NY Endwel~ Advanced Comps. Corp. Inc. 
· . . . . . . . .. .. . .. . . . •.. .. . .. .. . . .. . . . . . .. 607·785-9471 

NY Manhasset, Win-Cor elc1rn Sis. ....... 51&627·9474 
NY N. Syracuse, Advanced Comps. Corp., Inc. 

..................... 315-699-2671,FAX:315-699-4611 
NY Rochester, Advanced Comps. Corp. Inc. 

....................................... 71&-544-7017 
NY Sccttsville, Advanced Comps. Corp. Inc. 

....................................... 71&-669-1429 
NC Raleigh, DHR MkIg.. Inc ................ 919-829-1970, 

FAX:919-829-1906 
OH Richfield, Geotronix,lnc. ............... 21H5s-6100, 

FAX:216-659-3435 
OH Trotwood, Geotronix,lnc ............... 513-854-5939, 

FAX:513-837·0537 
OR Beaverton, Olson Tech. Sis. Corp. ...... 503-643-9488, 

FAX:503-62&-1985 
PA Allison PI<., Geotronix, Inc. ............. 412-487· 1770, 

FAX:412-487·1331 
PA Norristown, RJI .... 215-831-1414,FAX:215-831-1640 
SC Greenville, DHR Mktg., Inc. .....•...•... 603-235-3594, 

FAX:803-271-8712 
TX Dallas, MGR EIcIms., Inc. .•....•.•..... 214-23&-5246, 

8OD-356-7231 
UT Saft Lake City, R2 Mktg., Inc .... ,...... 601-595-0831 
VA Springfield, Pantech ................... 703-451·5700, 

FAX:703-451.·5949 
WA Bellevue, Olson Tech. Sis. Corp. ....... 20&-663-7792, 

FAX:20H83-9478 
WI Cedarburg, Bransky SIs, ............... 414-3n-8837, 

FAX:414-377-8837 

IEH CORP. 109 PrinceSL, New YOlk, NY 10012, Tel: 212-
6n·1661 , TWX: 710-581-4338, FAX: 212-874-1048; FSC 
No.:97913; EmpL: 250; Sis. Mgr" Louis Rober1s; Dist. 
Mgr" louis Roberts 

MI 
MI 
MN 
MO 
NJ 
NJ 
NM 
NY 
NY 
NY 
NY 
MD 
NC 
NC 
OH 
OH 
OH 
OR 
PA 
PA 
TX 
TX 
TX 
UT 
VT 

Comstock PI<., Giesting & Assocs. ... . 
Livonia, Giesting & Assocs. .......... . 
Eden Prairie, Comprehensive Tech. .•. 
Maryland Hg1s., DytecfSouth ........ . 
MlLaurel, Paragon Sis. & Mktg. .....•. 
Totowa, ILC Data Dvcs. Corp. .......•. 
Albuquerque, Nelco Electronix ...•..•. 
E. Rochester, Tri Tech EIc1ms., Inc. .•. 
Endwell, Tri Tech Elclms., Inc. ....... . 
Fayetteville, Tn. Tech Elclms, Inc. .... . 
Fishkil~ Tri Tech Elclms., Inc .•........ 
Glen Bumie, Macrotech Assocs. ..... . 
Cary, Montgomery Mk\g., Inc. ........ . 
Raleigh, Montgomery MkIg; Inc. ...... . 
Cincinnati, Giesting & Assocs. ....••.. 
Dayton, Lionel Fedotin ... , .......... .. 
Euclid, Giesting & Assocs. .......... .. 
Portland, Venture EIctms. ............ . 
Harrisburg, Paragon SIs. & Mktg. ..... . 
Pittsburgh, Giesting & Assocs. ......•. 
Austin, Bonser-Philhower SIs. ........ . 
Houston, BOnser.philhower' Sis. •..••.. 

. Richardson, Bonser-Philhower Sis. .... 
SaR Lake City, Quorum 3 Sis. Grp. •... 
Graniteville, Dynamic Sis. of New Eng. 

VA Sterling, ILC Data Dves. Corp. ......... 
WA Bellevue, Venture Elclms. ..•.......•.• 
WI Waukesha, Janus, Inc. .............. .. 
Can Ontario, cantec Rep., Inc. ............ . 
Can Ontario, Centec Rep., Inc. ........... " 
Can Quelbec, Centec Rep., Inc. .......... .. 

617·272-5876 
61 &-764-9437 
313-47&-8106 
612-941-7181 
314-739-0665 
609-77&-1190 
201·785-1734 
505-292-1399 
71 &-365-8500 
607·754-1094 
315-446-2661 
914-897·5611 
301·76&-1111 
919-487-8319 
919-851.Q010 
513-385-1105 
513-275-9345 
21 &-281 ·9705 
503-62~17 
717-657·2083 
412-62&-3553 
512-34&-9186 
713-782-4144 
214-234-8438 
801·943-9227 

602-47&-4223 
~50-7900 
206-454-4594 
414-542-7575 
613-725-3704 
41&-791·5922 
514-69&-6750 

ILC TECHNOLOGY, INC. 399 Java Dr. Sumyvaie, CA 
94089, Tel: 408-745-7900, FAX: 408-7~; SIs. Mgr" 
Lynn ReIter 

FAX:619-566-3128 
CA Sen Jose, Arnold Tech. Sis., Inc. •.....• 408-954-0400, 

FAX:40&-954-1440 
eo Denver, lindberg Co. .................. 303-75&-9033, 

. FAX:303-75s-5663 

CT Bristol, Techng. Prods. Grp. ...•....•.•• 203-585-1643, 
FAX:203-585-1843 

FL Coral Springs, H.H.P. Assocs., Inc. .•.••• 305-753-8389, 
FAX:305-753-9472 

FL PallT. Bey, H.H.P. Assocs; Inc. •••••..... 407-851.0238, 
FAX:407-951-1135 

FL Tampa, H.HP. Assocs, Inc. ............ 813-98&-0561 
FL Tarpon Springs, HHP & Assocs. ....... 813-873-6099, 

FAX:813-937·5374 
FL Winter Park, H.HP. Assocs., Inc. •..•••.• 407·740-0320, 

FAX:407·74D-0319 
IN Greenwood, Valentine & Assocs. ...... 317..ae&-226O, 

FAX:317'661-4904 
IN Kokomo, VaJentine & Assocs. •..••.•.•• 317-452-7390, 

FAX:317-452·7757 
IN South Bend, Valentine & Assocs. ...... 219-28&-7070. 

FAX:219-233-1779 
IA Marion,AEM, Inc. ...................... 319-3n·1129, 

FAX:319-3n·1539 
KS Lenexa, AEM Inc. ...................... 913-66&-0022, 

FAX:913-66&-0136 
MA Brookline, Technology Prods. Grp. .. ". 617·731·0858, 

FAX:617-734-1429 
MA Shrewsbury, Techn Prods. Grp. ..• FAX:5O&-36&-2775 
MI Farmington HIlls, Luebbe SIs, Co. ....•• 313-489-8828, 

FAX:313-489-8829 
MI Grand fla!lids. QuaHty Prods. .......... 61 &-942-2683, 

FAX:61&-942-1951 
MN New Brigh1on, Design Tech. Comps. Inc. 

....•.•............. 612-831·3738,FAX:612-831·354Q 
MS Jackson, Doby Assocs. ................ 601-981-1138, 

FAX:601·362·5107 
MO Bridgeton, AEM, Inc. ................... 314-298-9900, 

FAX:314-29&-6660 
NJ Woodbridge, Jade Mktg. ............... 2OH5D-2998, 

FAX:201·75D-2898 
NM Albuquerque, Undberg Co. ............. 505-661-1006, 

FAX:505-66H007 
NY E. Syrecuse, Electra Sis. Corp. ......... 315-483-1248, 

FAX:315-483-1717 
NY Roc'-ler, Elclra Sis. Corp. ............ 71&-427·7860, 

FAX:71&-427.Q614 
OH CincInnati, Stegman Blaine Mktg., Inc. 

.. .................. 513-729-1969,FAX:513-729-1984 
OH Cleveland, Stegman Blaine Mktg;,1nc. 

. ..........•........ 21&-572-OOO3,FAX:21&-23&-3229 

Over 
7.000.000 
Indicators 
'& LED's 
in Stock. 

INDUSTRIAL ELECTRONIC 
ENGINEERS 

Over 
8.000.000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p_m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd:, • 1026 6th Avenue, 

Santa .Monica, CA 90404 Oakland,CA 94606 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 701 



ILLINO 
OH Columbus, Stegman Blaine MkI!h Inc. 

.................... 61+457-2358,FAX:61+457-2355 
OH VandaIa, StI9nin Blaine MkI!h Inc. 

.............. , .••.. 513-890-7975,FAX:S13-890-5191 
PA Narberth, Brasaon Assocs. ••••...•..•.. 215-664-6460, 

FAX:215-664-7020 
TX Dallas, Innovative Tech. Sis., Inc. •..•.•• 214-341-2070, 

FAX:214-348-375O 
TX Houston, InnOvative Tech. SIs., Inc. .•.• 713-952-5395, 

FAX:71~ 
TX Round Rock, InnOvaIIve Tech. Sis; Inc. 

, .................... 512-255-,151o,FAX:512-255-1149 
VA Manassas, Brasaon Assocs. ....... ;.. 703-330-7'936 
VA Mcinata, Brasaon Assocs. ............. 703-721-4466 
WI Milwaukee, Erdman Sis. Co. ........... 414-261-1330, 

FAX:414-261-1331 

I.Dc8J DIIIIribuIoI8 
AI. HootsvIlIe, Hammond EIctms. .•..•..•. 205-830-4764 
AI. HunI8vIIIe, Reaticap Inc. .............. 2OS-883-427O 
I'IZ. Phoenix, 'ArIzona ~ Co. .•.....•. 602-269-5655 
AR Ft. Smith, CerIIon IIatee ............... 501-646-8201 
AR U\IIe Rock, CarIIon IIatee ............. 501-562-9100 
AR Pine Bull, CerIIon IIatee .............. 501-535-1354 

. ,AR SprIngdale, C8rIIon IIatee Co. ......... 501-756-5012 
CA Irvine, Integrated EIctms. Corp. ........ 714-837-9960 
CA Milpitas, CalIfornIa CapacItor •••••• , • • • 406-262-6000 
CA Milpitas, ProjectIons Unltd. ............ 406-942-1717 
CA Norwalk, ~ EIc:tmc. SUpp. ......... 213-404-2053 
CA ~ InI8graIed EIctms., Corp. 

• • . .. . .. . . • . .. . • . . • • . . . .. .. . • . . . .. • .. . • 916-363-6030 
CA San Diego, Neumam EIcIms. ....• , • . . 611H195-3OO5 
CA San DIego, ProjectIons Unltd. ......... 619-453-7900 
CA San Jose, Integrated EIcIms. Corp. .... 406-435-1000 
CA TusIIn, ProjectIons Unltd. ............. 714-544-2700 
co een-, InI8graIed EIcIms. Corp. •••• • • 303-292-6121 
co Denver, Integrated EIcIms., Corp. .•.•. 303-292-5537 
co EngIawood. Kimball EIctms. .......... 303-799-0317 
co EngIawood. lIEf> EIctms. ............. 303-791H1696 
co LIttleton, IndaIco ...................... 303-~1 
CT Wallingford, GRS Midan .............. 203-265-2077 
CT WaIIingIoId, MIdsIaIe EIctms. ••.•.•••. 203-265-9900 
FL Ft. L.aucIeI\:IaIe, Hammond EIcIms. .... 305-973-7103 
FL Melbourne, G.RS./Rome EIcIms. ..... 407-242-6151 
FL Melbourne, PrIdmonI Corp. ........... 407-727-2491 
FL Orlando, Hammond EIctms. .. .. .. .. .. • 407-1141-1010 
GA NorcIoss, Hammond EIctms. .......... 404-449-1996 
ID BoIse, KImball EIcIms. ................ ~ 
10 Pocatello, KlmbaR EIcIms. •..••...•.•. 208-232-2201 
L Hoffman Estatas, Integrated EIctms. Corp. 

.. .. .... .. .. .. .. . .. .. . .. .. . . .. . .. .. .... 708-843-2040 
u.. Northbrook, ClassIc ~ Supp. Co. 

u.. Wood Dale, NEP EIctms. ........... .. 
IN C8rmeI, AIIex ........................ . 
IA Cedar RapIds, Advent EIctms., Inc. ... . 
KS WIchiIa, FISC EIcIms. ................ . 
LA Shravepor1, C8rIton IIatee ........... . 
MO Ballimore,Resco/Ballimore ..•..•..•. 
Me BeItsYIIIe, Resco/WashIngIon •••.••••• 
MO ColumbIa, G.RS. EIcIms. Co. Inc. ....• 
MA BillerIca, AW. Mayer EIctms. Co. ..... . 
MA Woburn, Lorcor ...................... . 
MI Farmington Hills, Advent EIctms., Inc. 

706-272-9650 
706-595-6500 
317-648-1323 
31 &-363-0221 
316-267-5213 
316-636-9975 
301-931-6200 
301-937-9100 
301-99!H1744 
617-~2255 
617-935-5024 

..... ............... .... .... .... .. ..... 313-477-1650 
MI Grand RapIds, calder EIcIms. ......... 816-696-7400 
MN EItzen, CapacItor Assocs. ............. 507-495-3306 
MN Fridley, Voyager EIcIms. .............. 612-571-7766 
MN MInneapoIa, Bergquist Co. .. • .. .. .. .. • 612-935-2322 
Me) Kansas CIty, Walters IndI. Supp. ...... 816-531-7015 
Me) Raytown, FImIgan EIcIms, Inc......... 314--362-3388 
Me) SpringIIeId, C8rIton IIatee .. .. .... .. .. . 417~1699 
Me) St. Charles, Rnnigan EIcIms. .. .. .. .. .. 314-946-6201 
NJ c.nden, G.R.S. EIcIms. Co., Inc. ..•... 809-984-8580 
NJ Rosalie, LecIIOn Ind. .......•.......... 201-245-5859 
NY Buffalo, SUmmIt DistnI. Inc. ........... 716-887-2629 
NY Johnaon CIty, .., EIcIms. ........ ~;.. 607-729-3526 
NY Rome, Rome EIcIms. ................. 315-337-5400 

'NO G.-.boro, Hammond EIcIms. •..•.•• ,919-275-6391 
OH Akron, AESCO EIcIms. ................ 216-762-6818 
OH Columbus, AESCO EIctms. .......... : 814-882-6782 
OK 0IcIah0rn8 CIty, CerIIon 1Iatee......... 4O!H!81-4446 
OK Tulaa, AltaIr EIcIms. ............. :.. ... 916-252-5781 
OK TuIaa, CIwIIon IIatee .................. 916-250-1626 
OR Beaverton, Integrated EIcIms. Corp. ... 503-841-1690 
PA Ex1on, VSH EIcIms. ................... 215-363-2250 
PA No. VersaiIIe&, CMD .......... ........ 412-676-6020 
PA PhIladelphia, Shap EIcIms. Co., Inc. •.. 215-969-3300 
PA Reading, G.RS. EIctms. Co., Inc. ...... 215-375-44n 
RI PawIUckeI, Mejor IEdwards EIcIm., Supp. Inc. 

•.•.••••••.• '..... .•.•.•••.•.•••.•.•.•.• 401-725-7400 
TN, MemphIs, C8rIton IIatee .............. 901~ 
TN NashvIlle, CarIIon IIatee ........ ,..... 615-885-3232 
TN RIchanlson. FISC EIcIms. ............. 214-644-3444 
TX Austin, AltaIr EIcIms. .................. 512-837-4970 
TX Austin, CarIIoO-Batee Co. ............. 512-837-9098 
TX Ft. Worth, CarIIoM!aI8s Co. .......... 817-293-5558 
TX Houston, Altair EIctms. .... ,. .. .. .. .... 713-482-3029 
TX RichaIdaon, AltaIr EIcIms. ............. 214-231-5166 

Manufacturers, and Sales Offices Directory 
TX Texarkana, CarIIon IIatee ............. 214-792-8923 
UT SaIl Lake CIty, KlrnbaU EIcIms. .. . . . . . . 801.s2&-2075 
UT' W. Valley CIty, Integrated EIctms., Corp. 

.... .. .. .. .... • .. .. .. • .. . .. . .. .. .. .. . .. 801-9n-975O 
WA Elelleyue, Integrated EIctms., Corp. •••. 206-455-2727 
WA BotheI~ Projections UnItd. ............. 208-485-2147 
WI MIlwaukee, Badger CapacItor Sis. ..... 414-261-1330 
WI New 8e<Iin, Classic ~ Supp. Co. 

....................................... 414-796-5300 
WI New BerIn, NEP EIcIms. .... • .. .. .. . .. 414-765-9100 
WI Sullven, BergquIst Co................. 414-593-2025 

I"''''''' Lock 

FAX: 708-537-1881 
IWHOIS LOCK CO., The Eastern eo.. 301 W. Hintz 

Rd, WheelIng, IL 80090. Tel: 708-537-1800; EmpI.: 120; 
818. Mgr: RIck Brabeck ................... 801710-1711 

IN.CIRCUIT TEST, One Falrohild Square, CHIton Park, NY 
12065, Tel: 516-6n-7042; EmpI.: 150; 818. Mgr: Jack 
Banyas . 

INA BEARING CO, INC.. 308 Spilnghil Farm Rd, Foot Mil~ 
SC 29715, Tel: 803-54IHI5OO, FAX: 1I03-s48-8s99; SIs. 
Mgr: RIchard Angell, VP SIs./Mktg.; DIst. Mgt: Earl Dukee, 
VP 

INCONIX CORP, See Hancock Electronics Corp. 

INCOTHERM LIMITED, Holmer Road, Hereford HR411S1... 
Tel: (44)432355680, FAX: (44)432352711; Empl: 10; SIs. 
Mgr: C Paul FUII'li!Is 

.UNA .. AN. 
INCEK 
INOEII C~IIPO"ATION 

FAX: 408-433-9330 
IMAGE GRAPHICS, INC.;917BridgeportAve.,SheIton,CT INDEK CORPORAT1ON, 2380 Qume Dr, No. A, San 

06484, Tel: 203-926-0100, FAX: 203-926-9705; FSC No.: Jose, CA 96131, Tel: 406-432-1199; EmpI.: 7; 818. Mgt: 
5M667; EmpI.: 85; SIs. Mgt: PuInam MOrgan Charles Granata; DIst. Mgt: Charles Gra._ VI>. SIs. & 

IMAGE SYSTEMS CORP, 11543 K-Tel Dr, Hopkins, MN 
55343, Tel: 612-935-1171, FAX: 612-935-1366; EmpL: 12; 
818. Mgr: M.- Schell Volbrechl 

IMAGING & SENSING TECHNOLOGY CORP, 

MkIg. .. ................................... Co1824-1t125 

I.Dc8J Sales 0ffice8 & Reps 
CA Dana PoinI"PCA MKtg. & Sis. Engrg. 

.................... 714-493-9822,FAX:714-240-1894 
CA San Diego, K-Tronics .................. 619-549-7155, 

Westinghouse Circle, HonIeheads, NY 14845, Tel: 607- CA 
FAX:619-579-0063 

Santa Clare, Pinnacle Sis. .•.... , •..... 40&-249-7400, 
FAX:406-249-5129 

CO Westminster, Straube Assocs. Mountain SIaIee, Inc. 
796-3372; TWX: 51()'252,1588. FAX: 607-796-3279; 
EmpI.: 380 

IMAGING TECHNOLOGY INC, 800 W. Cummings Pk., 
Wobum, MA 01801-6343, Tel: 617-938-8444, T8.EX: 
948283, FAX: 617-936-1757; EmpI.: 110; SIs. Mgr: John 
Hughes 

I.M.C, (International Microtronics Corp.), 4016E. 
Ten~ St., Tuscan. I'IZ. 85714, Tel: 802-746-7900, 

. . . . .. . . . . . . . . . . . . .. 303-426-0890,FAX:303-426-OIIII6 
CT Glastonbury, Uberty EIecIro MIdg. ..•. 203-857-9023 
GA Norcross, Mountain Electro MkIg. •••••• 404-M8-5594, 

FAX:404-448-6230 
IL DeelfieId, Brock & Cushman ..•...•.... 708-405-9777, 

FAX:706-405-9n8 
IN Granger, Gregory Sis. Co. ...........••. 219-272-9626, 

FAX: 602-790-2809; FSC No.: 5371; ErnpL: 22; SIs. Mgr: MA 
O. Fest; ,Dis!. Mgt: 0. Fest 

FAX:PRESS 5 & • 
Topsfield, Uberty EIecIro MIdg. ......•. 506-667~ 

FAX:506-667-2328 

IMC MAGNETICS CORP, Arizona Div. 1900 E. Fifth St., 
Tempe, I'IZ. 85261. Tel: 802-96&-4441, TWX: 910-951-
0001, FAX: 802-968-5026; SIs. Mgr: Joseph Gute 

IMC MAGNETICS CORP, Exec. Off. 100 Jericho 
Quadrangle, Ste. 221, Jericho, NY 11753, Tel: 516-936-
0800, FAX: 516-936-0752; EmpI.: 1,300; SIs. Mgt: Rudy 
P~H ' 

MI Brighton, AP. Assocs. .................. 31 a-229-855O, 
FAX:31a-229-9356 

MN Edina, GP Sales, Inc. ................... 612-831-2382, 
FAX:612-831-2619 

Me) Florissant, DelIIron •..•..••.••..•.•••.•• 314-839-0033, 
FAX:314-839-4290 

NJ Dyno-Rep, Inc. .. .... .. . .. . .. . ........ ..,201-1174-5264 
NJ Cherry Hill, Vantage SIs. Co. .....•....• 809-424-67n, 

FAX:809-424-6909 
NY Glen Cove. ~ ................. 516-876-1598, 

FAX:516-876-4355 IMC MAGNETICS CORP, Eastern Div. 570 Main St., 
WesIbury, NY 11590, Tel: 516-334-7070. TWX: 510-222- OH Delaware, Bill Ranine Co. ............. 614-363-1800, 

FAX:614-363-1085 4489, FAX: 516-334-7723 

IMC MAGNETICS CORP. Florida Division. 14025 N.W. 
60th Ave., Miami Lakes, FL 33014, Tel: ~2-2558, FAX: 
~5-3850 

OK TuIaa, Comptech .. " .................. 916-622-n44, 
FAX:918-680-0340 

TX Austin, Comptech ...................... 512-343-0300. 
FAX:512-345-2530 

TX Houston, CompIach ................... 713-492-0005; 

IM/D CORP. S40 CommarcIai St., Manchester, NH 03101, TX 
Tel: 803-669-5224, FAX: 803-569-1571; EmpI.: 20; 818. 

FAX:713-492-6116 
Irving, Comptech ...................... 214-751-1181, 

Mgr: Frank N. Haigh 

IMEC CORP. 3085 Beyer,BIvd, San DIego, CA 92154, Tel: 
619-690-2822; Empl: 1400; 818. Mgr: R. L HID 

Smr:f'l1971. 

FAX: 818-886-4658 
IMPERIAL ASTRONICS, 19151 Pallhenla St. J, 

NorIhrIcIge, CA 91324, Tel: 818-88&-7872;FSC No.: 50843; 
EmpI.: 38; SIs. Mgt: laurie Lee, GM ...... ·1.19-1921 

Local Sales 0ffice8 & Reps 
CA American Canyon. Jacobson & Assocs. 

....................................... 707-552-4412 

LM.S. EQUIPMENT. INC.. See Worldnet Marketing, 
Inc. 

IMTRONICS INDUSTRIES" 11930 31 at Ct N., St. 
PeIenIbug, FL 33716, Tel: 813-572-9010. FAX: 813-572-
9012; En1lL: 10; 818. Mgr: Steven B. Cohen 

FAX:214-55IHI113 
UT SaIl Lake CIty, S1rauIle Assoc;s. Mountain Slate&, Inc. 

........•.•.•..•.... 801-263-264o,FAX:801-261-5848 
VA Front Royal. EIIron SIs. Inc. ............ 703-835-7201, 

FAX:703-635'1933 
Can Poirrte Claire, Que., InIeIap Technlgs. Lid. 

.................... 514o-694-8544,FAX:514-894-2778 

I.Dc8J DisIrlbutDrs 
lIZ PhoenIx, Force EIecIronIcs ............ 809-437-1060, 

FAX:809-437-2369 
I'IZ. Tempe, Harper 8.LD. ................ 1-800-442-7737 
CA CompIon, Harper SJ.O. (H.Q.) .......... 213-979-5090, 

FAX:213-632-1034 
CA EI Segundo, Force Electronics ......... 21a-n2-1324, 

FAX:213-536-0139 
CA San DIego, Harper SID ................. 619-579-2500, 

FAX:619-566-2923 
CA San Jose, Compass Camps. ........... 406-432-7575, 

FAX:406-432-8013 
CA San Jose, Dalne Prods. ................ 406-265-7220, 

FAX:406-265-1038 
CA San Jose, Harper SID " ................ 408-943-9490, 

~ FAX:408-943-1863 
CA Santa Ctare, DC EIcIms. ............... 408-980-1199, . 

FAX:408-980-9573 
CT Sou1hbury, Heiland EIacIronice .....••. 203-262-1700, 

FAX:203-264-OnO 
GA NorcIoss, Applied Poww .............. 404-~1, 

FAX:404-242-8316 

702 ,North AmerIcan offices only. For worldwide reps & distribUtors,sae Vol W. EEM 1991 



Manufacturers and Sales Offices Directory INDUST 
IL Palatine, CHv1 Electronics •••.•..•••.•• 708-359-5500. 

FAX:~9-96116 
MA Ashland, Quaiily Corr1lonents ......... 508-881~ 

FAX:5OIHI81-1704 
MA Ashland, Quaiily Comps., Inc. .......... 508-881~ 

FAX:5OIHI81-1704 
MA Westborough. In-Stock Prods. .....•... 50&-870-5750. 

FAX:508-870-0573 
MA Wilmington. Heiland Electronics ........ 508-857-4870. 

FAX:508-65&-0278 
MA WInchester. Webb Distbn., Inc. ......... 617-72&-5800. 

FAX:617-729-6639 
MN Fridley. Voyager EIcImS. ............. 612-571-7766,F. 

612-571-9519 
Me St Louis. Beckwith Elec. ..•••........•• 314-343-6463, 

FAX:314-343-7026 
NJ West BerHn, 001 Corp. ................. 609-768-6767. 

FAX:609-76Pr3649 
NY Ronkonkoma, Conco Elclms. .......... 516-487-8200. 

FAX:516-487-3165 
OH Cincinnati. Hughes-Peters ............ 513-351-3000 
OH Columbus, Hughes-Peter Inc. .......... 614-294-5351. 

FAX:614-294-7115 
OK Tulsa. Carlton-Bates .•......•..•..•.... 918-250-1626, 

FAX:918-25C).117B 
PA Norristown, CentUIy EIcIms. Comp. .... 215-631-5400. 

FAX:215-631-5406 
TX Farmers Branch. Force Electronics .... 214-247-9955, 

. FAX:214-247-()619 
TX Houston. Force Electronics ........... 713-561-8644 
TX Irving, Harper SID ...................... 214-621-osoo. 

FAX:214-92&-1 015 
lIT San Lake City. Standard Supply ..•..... 801-488-3371. 

FAX:801-46&-2362 
VA Charlottesville. Virginia EIcIm. Camp. . 

.................... 804-296-4164.FAX:804-971-6411 
WA Redmond. Priebe EIcIms. ...•••.••.••.. 206-881-2363, 

FAX:206-881-()5OB 
Can St Laurent, Que.. ZEI Electronics ...... 514-342-6211. 

FAX:514-342-4073 

INDEPENDENT CABlE, INC. 43 Broad St, Hudson. MA 
01749. Tel: 508-562-9913, TELEX: 508-562-9917; EmpI.: 
120; SIs. Mgr: R David Gates 

INDIANA MICROELECTRONICS CENTER CORP. 
FOR SCIENCE & TECHNOLOGy. lIB East Ludwig 
Ad. Fort Wayne. IN 46B25. Tel: 219-482-6200. FAX: 219-
482-8800; EmpL: 6 

INDUCTOR SUPPLY. 1649 w. Sequoia Ave.. Orange. CA 
92668-1017. Tel: 714-978-2277. BOIH!54-1881. BOO-472-
6421. FAX: 714-978-2411; EmpL: 25; SIs. Mgr: Naal 
McDonald 

FAX: 818-889-1490 
INDUSTRIAL COMPUTER DESIGNS, INC, 31355 

Agoura Road, Westlaka Village. CA 91361. Tel: BI8-889-
3179.Il00-423-3179; Empl.: 35; SIs. Mgr: Jerry Becker 
.................................. ,' .............. 001179 

LocBl Sales OHIces & Reps 
CA Corte Madera, Perx, Inc. .............. 415-927-0155 
CA San Diego. IndL Computer Source .... 619-279-0084 
CA Santa Cruz, Df9IaI Distrs. .......... .. . 408-423-1556 
OR Portland, D.Treichel & Co. . . . . . . . . . . . .. 503-239-5403 

INDUSTRIAL COMPUTER SOURCE, 4837 Mercury 
SIraeI, San Diego, CA 92111. Tel: 619-279-0064. FAX: 
619-541-113B; FSC Nc.: 7042; EmpL: 55; SIs. Mgr: Nate 
BaIley 

INDUSTRIAL CONTROL CO, 3100 Suntree Blvd., 
Rockledge. FL32955. Tel: 407-259-7105; FSC Nc.: 90081; 
EinpL: 15; SIs. Mgr: L NcbIIo 

INDUSTRIAL CPU SYSTEMS, INTL. 111 w. Dyer Ad., 
Sle. D. Santa Ana, CA 92707, Tel: 714-957-2BI5, FAX: 714-
957-3128; EmpL: 8; SIs. Mgr: Dick McCormick 

INDUSTRIAL DEVICES CORPORATION. 64 DigItal 
Drive, Novato, CA 94949-5728 Tel: 415-883-3535, 80(). 
747-0064, FAX: 415-883-2094; Ernpl.: 42; SIs. Mgr: louis 
G. Walton 

INDUSTRIAL DEVICES, INC.. 2BO Railroad Ave.. 
Heckensack, NJ 07801. Tel: 201-489-81189. FAX: 201-489-
8811; FSC No.: 91 B02; EmpL: 275; SIs. Mgr: Paul Flynn 
......•.................................... 801166-1167 

Local Sales OHIces & Reps 
AL Huntsville, Hughes Assocs., Inc. •...... 
CA San Diego. Universal Camps. Co. .... . 
AZ Tempe, WeslRep .................... . 
CA Santa Clara, WesIRep ............... . 
CA Torrance, Univareel Camps. ......... . 
CO Li1t1aton. Harthun Assocs., Inc. .•..•..• 
FL Tamarac. Hughes Assocs. Inc. ....... . 
IN Indianapolis, Needter Sis. Co., Inc. .•..• 
IA Cedar Rapids, KKB, Inc. ............. . 
Me Columbia, PSA, Inc. ................. .. 
MA Weetborough, Anchor Engrg. ....•.... 
MI E DeIroit. Fred Harris & Assocs. .... .. 
MN Minneepolis, EIec. Camp. SIs. ........ . 
MS Corinlh, Hughes Assocs., Inc. .•....... 
Me Blue Springs. KKB, Inc. .............. . 
Me St Louis, KKB, Inc. .................. .. 
NY Glen Cove, Dyno-Rep .............. .. 
NY Rochester. Apex Assocs. ............ . 
NO cary. Hughes Assocs., Inc. .......... .. 
OH Dayton, J. C. Hofstet1er Co. .......... . 
OH Medina, J. C. Hofstetter Co. ......... .. 
OR Hillsboro. Temco Northwest ......... . 
PA Hickory. J. C. HoIs1eIter Co. .......... . 
PA Trevose, PSA, Inc. .................. .. 
TN Knoxville, Hughes Assocs., Inc. ...... . 
TX Austin. R F. KImball Co. .. ........... . 
TX Houston. R F. Kimball Co. ........... . 

205-533-9108 
619-232-5163 
602-820-9932 
408-888-8833 
213-783-0220 
303-792-5545 
305-720-1674 
317-255-8056 
313-373-1730 
215-245-0513 
617-870-0573 
313-778-5430 
612-933-2594 
601-267-2915 
818-22&-0001 
314-647-2000 
516-676-1588 
716-254-6050 
919-467-7029 
513-298-1.010 
216-241-4880 
503-649-8375 
412-358-2305 
215-245-0513 
615-556-0283 
512-443-5284 
713-580-5754 

NY BuIIaIo, SurnmH Distrs. .............. .. 
NY Hauppauge, BroadIlne EIcIms. .•••••.• 
NY Hauppauge, Sagar EIcIrL Supply Co. .. 
NY HIJIT1l8Ieed. EIcIm. Equip. ............ . 
NY Rochester. Simcona EIctrntt •...•..... 
NY Rochester. Summit EIcIms. .......... . 
NO Raleigh, Sagar ...................... .. 
NO Raleigh, Sou1haastem Radio Supp. .•. 
OH Cincinnati, Hughes-Peters ..........•• 
OH Columbus. Hughes PaIers .......... .. 
OH Dayton. Stotts-Friedman Co. ........•. 
OH Warran. REM Elclms. ................ . 
OK Tulsa, PEl Genests .................. . 
OR Portland. Uniled Radio Supp. •••.•.••• 
PA Erie, REM EIcIms. .................. .. 
PA Harrisburg. Cumberland Elclms. .•.... 
PA Mars, Sagar EIcIms. ................ .. 
PA McKean, Advacom. Inc. .............. . 
PA Philadelphia, PEl/Genesis .......... .. 
SO Columbia, Dixie Radio Supp. ........ .. 
TN Memphis. Bluff Ci1y EIcIms. .......... . 
TN Nashville, Randolph & Rice .......... . 
TX Fort Worth, Swleco EIctms. .......... . 
TX Fl Worth, Allied Elclms. ............. .. 
TX Houston. AIIaIr Co. .................. .. 
TX Richardaon, Altair Co. ................ . 
TX San Antonio. Sherman EIctrns. Supp. 

718-887-2800 
518-231-4100 
518-348-1300 
8O().645-1605 
718-328-3230 
718-334-8110 
919-85C).9550 
919-628-2311 
513-351-2000 
614-294-5351 
513-298-5555 
218-373-1300 
916-622-8520 
503-233-7151 
814-463-5628 
717-233-5883 
412-772-2233 
814-478-7774 
215-673-0400 
803-779-5332 
901-345-9500 
615-255-5801 
8O().255-9319 
817-338-5401 
713-462-3029 
214-231-5188 

TX RichaJdson, R F. Kimball Co. ....•.•.. 214-231-3447 UT Saft Lake Ci1y. Standard Supp. .•.....• 
Glen Allen. Hermitage DIstrs. .•...••.. 

512-224-1004 
801-486-3371 
804-798-3630 
208-881-1234 
206-547-2827 
208-282-2511 
509-747-3053 
414-475-6000 

VA Oakton. PSA, Inc. . Y .................. . 301-953-4664 VA 
WA Bothal~ Temco NOI1hwest ........... . 206-821-5434 WA Radmond, Murphy Elclms. .......... .. 
WA Hillsboro, Temco Northwest ......... . 503-645-2030 WA Seattle, Allied EIcIms. ............... .. 
Wi BrookIIeid, Rendell SIs. Co. .......... . 312-782-3954 WA Seattle, R_ EIec. : ................. . 

LccsI DistributCfs 
AL Huntsville, Allied Elclms. .............. 205-721-3500 
AZ Phoenix, Daiis Elclm. Supp. .. . . . . . • . .. 602-275-2885 
CA Fremon1, Allied Elclms. ............... 415-467-5250 
CA Gardena, CalW. Swi1ch & Signal ....... 213-770-2330 
CA Los Angeles, EIec. Swi1ches .......... 213-664-1141 
CA Milpitas, Zack Elclms. .. .. .. .. .. .. .. .. • 408-942-5432 
CA S. San Francisco, Steven Engrg. ...... 415-588-9200 
CA Sacramento. lack EIcIms. ............ 916-446-3131 
CA San Diego. Shanks & Wrighl .......... 619-239-0176 
CA San Diego. Sigma EIcIms. ............ 714-565-2000 
CA San Francisco, Zeck Elclms. .......... 415-626-1444 
CA San Jose. auernent EIcIms. ...•....•. 408-998-5900 
CA San Jose. Rose Elclm. DIsIrbg. Co. ... 408-943-0255 
CA Santa Ana, Sunray Ughting. Inc. ...•.. 714-556-3630 
CA Tustin. Allied EIcIms. ................. 714-669-4190 
CO Arvada, Denver Beta.................. 303-431-7161 
CO Denver. Allied EIcIms. ................ 303-790-1662 
CO Denver. Con. Parts ................... 303-623-5313 
CT Bridgeport. Park Oistrs. ............... 203-366--7200 
CT Wallinglord, Sager Electrical Supp. . . .. 203-265-4600 
FL Pompano Bch., Allied Elclms. .......•. 305-978-3008 
FL Tampa, Specialty DIsIrbg. Co. ......... 813-870-3315 
FL W. Palm Beach. Atlantic EIcIms. ...... 407-688-8553 
GA A1Ienta, Wholesale IndL EIec. ......... 800-262-1B57 
GA Norcroes, WhHehead Elclms. ..•...... 404-923-6667 
10 Boise, Radar/EIec..................... 208-33&-2322 
Il Crystal Lake, Sub-Sem ............... 312-782-3954 
II. Elgin. Allied EIcIms. ...... ...... .... ... 312-697-6200 
Il Rockford, Mid-West Associated ....... 815-962-8036 
II. Villa Park, MeMn E1ctrns. ............. 312-279-5015 
IL Wheeling, Hawk Elclms. •............• 80().643-4295 
IL Wood Daie. Electro-Kinelics .......... "312-595-6700 
IN East Chicago. ACRO Elclrns. ......... 312-375-1269 
IN Evansville, Hutch & Son .............. 812-425-7201 
IN Fort Wayne, Bellinds. ................ 219-423-3422 
IN Indianapolis. Allied E1ctrns. .•.........• 317-875-0448 
IN Indianapolis, Belllnds. ................ 31H!34-9202 
IN Indianapolis, MAR EIctrns., Inc. •......• 317-633-6699 
IN South Bend, GenesIs EIcIms. ......... 219-287-2911 
IA Cedar Rapids, Dee EIcIms. ........... 319-365-7551 
KY Bowling Green. Crescenl Elctms. ....• 502-642-2444 
LA Lafayetta. Ralph's..................... 318-234-4507 
MD Ballimora, PEl/Genesis •.............. 301-931-8280 
MD Columbia, Sager Elctms. • . ... .. . .. . . .. 301-995-8580 
MD. Rpckville, Capitol Radio Whlsrs. ...... 301-881-2270 
MA Hingham, Sager EIec. Supp. .......... 617-749-6700 
MA NOIWOOd, Garber EIcIms. ............. 617-329-2400 
MA Worcester. Coghtin Elect ............. 617-758-8311 
MI FUm, Shand EIcIms. .................. 313-743-8840 
MI Uvonia, AS EIctms. ................... 313-525-1.155 
MI Uvonia, Shand Elclrns. ................ 517-799-2527 
MI Saginaw. ShiInd EIcIms. .............. 313-591-3980 
MN Minneapolis, Bergquist Co. . . . . . . . . . . . . 612-835-2322 
MN Minneapolis, EIcIm. Cenler • . . . . . . . . . .. 612-371-5200 
MN Minneapolis, Stark Elclms. ............ 612-332-1325 
MS ColumbUs, Bluff City EIcIms. .......... 601-326-6212 
Me Kansas City. Chelsea Incls. . . . . • . . . . . . • 816-642-8556 
Me Maryland Hgts., Chelsea Inds. ......... 314-997-7709 
Me St Louis, Van Sickle Radlo-EIec. ...... 314-621-5000 
NE Uncoln. Scott EIcIm. Supp. . . . . . • . . •• . • 402-468-8221 
NH SaJarn. Sager EIctms. ................. 603-898-1348 
NJ Hanover. Slate EIcIms. Parts.......... 201-8B7-2550 
NJ Oakland. Reley Spec. ................. 201-337-1000 
NY Albany. E E Taylor Co. ............... 518-438-7811 

WA Spokane, Radar EIec. ................ . 
WI Milwaukee. Marsh EIcIms. ........... . 

INDUSTRIAL DIELECTRICS. INC, P.e. Box 357. 
Noblesville, IN 46OBO, Tel: 317-773-1788, FAX: 317-773-
3B77; EmpL: 250;' SIs. Mgr: Tom Merrell; Dial. Mgr: Tom 
Merrell 

FAX: 703-731-0847 
INDUSTRIAL DRIVES, A Kollmorgen DlV •• 201 Rock 

Ad. Redford, VA 24141. Tel: 703-639-2495; FSC Nc.: 
11364; EmpL: 343; SIs. Mgr: Robart Whi1e, Jr. 
. ..•. ..•..•. . .... . . .•..•.•..•.. .. .•.•. ••. .. a"278-'277 

LoceJ Sales 0tfice8 & Reps 
CA Laguna Hills, Industrial Drives ....... . 
CA Laguna Hills, Western Automation •.•• 
CA Milpitas, Maxim EIcIm. Sis. .......... .. 
CO Longmont, Piper Sis. Co. ............ .. 
CT Madison. Tedicko, Inc. .............. .. 
FL Sarasota, IndL Apparatus Co. ........ . 
GA A1Ienta, Industrial Apparatus Co. . ..• ,. 
Il Arlington Hgts., industrial Drives ..•.•• 
IN Indianapolis, J.N. Fauver Co .......... . 
MD Annapols, Homersmith, Inc .......•.... 
MA Topsfield, WhHehead Assocs. ..•.••..• 
MI Madison Hgts., J.N. Fauver Co ..•...... 
MN New Brighton, The Mackubin Grp. ... . 
Me St Charles, Drives Plus. Inc. ........ .. 
NJ RIdgewood. Brundage Assocs. •..•..•. 
NJ WilHamstown. Hornersmith, Inc. ..•.... 
NY E Rochester. A&D Devices .......... . 

714-581-3826 
714-859-6988 
408-948-6001 
303-443-5337 
203-844-4330 
813-377-2482 
404-B75-8088 
708-881-1433 
317-872-3060 
301-289-6493 
508-887-8050 
313-585-5252 
612-836-5533 
314-441-7785 
201-445-3897 
609-629-0806 
716-365-277B 

Industrial 
Devices. 

THE SOURCE FOR INDICATOR LIGHTS 
Inc. 

FUll LINE AUTHORIZED DISTRIBUTOR 

.~t:tt;tj 
ELECTRIC SWITCHES 

INC 0 R P 0 RAT E D 
2478 Fletcher Dr, los Angeles. California 90039·2897 

213-660-1310 800-421-8855 
FAX' 213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-S100.FREE CATALOG 31EM on REQUEST 
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INDUST Manufacturers and Sales Offices Directory 
NC CharIoIIe, Jake RudIaIN A88OCa., Inc. .• 704-377-41901 

216-543-3370 
215-543-2434 
21+437-3366 
901-46lH133e 
703-639-5471 
2()6.455-9190 
414-691-7399 

INFOPRlNT, INC., Micro Electronic 81181_, PA DownIngIown, HomeI8mIIh, Inc. ....... 215-2118-3637 
OH ChaIgIn Falla, The Kilroy Coop. ...... .. Inc., 4315 N. EIsIoo Ave, Chicago," 90641, Tel: 312-539- TX RIchaRIsan, BaIgar Engig., Inc. ....... 214-349-6171 
PA MecIa, HomeramIth, InC. ............ .. 
TX Dallas, Kruvand A88OCa.,InC. ........ .. 
UT Salt Laka City, PIper SIB. ...... : ...... . 

6045, FAX: 31~ ...................... 1)010117 

INFORMATION CONTROL CORP. 9610 Bellanca Ave, 

SpeciaIIy/InllrullllQlIIWsIrIaI Driva Group 
AL HlnsvilIe, Technology MkIg. Assocs. 

VA Radford, The HatfIeld Co. ............ . 
WA Bellevue, Thoraon Co. N.W ........... . 

Leis Angeles, CA 90045, Tel: 213-641-8520, TWX: 91o. /lIZ. 
329-7234, FAX: 203-368-3747; EmpI.:,50 CA 

........ ................ ............... 205-882-6162 
TIIII1IM!." Thor Engrg. .................. 8Q2-43&o8484 
Alhambra, Thoraon Co. of Southern CA • 

WI ,Pewaukee, IndI. Drives .............. .. 

L.oceJ DiBIrfbuIots 
/lIZ. ~ Aif.lJrauIlc8 Co. ............. 802-254-8414 
CA AneheIm, MirwIk EIec. Co. .. .......... 714-994-2251 
C!b DerIvW, W..-en Fluid Pow« .......... 303-377-2736 
DE New,CasIIe, J.e. BennIngton Co. •. •••. 302-322-3700 
.. ChIcago, KeIbum Engrg. Co. .......... 312-77~ 
IN Inc:tIanapoIIa, J. N. Fauver Co. ......... 317-872-3090 
MI FIlII, J. N. Fauver Co. ................. 313-23&-2501 
MI KenIwood, J. N. Fauver Co. .. ......... 616-957-5177 
MI MadIson HeighIs, J. N. Fauver Co..... 313-565-5252 
MI SagInaw, J. N. Fauver Co.............. 517-753-0474 
MO St. Charles, 0irecI EIec. Co. ........... 314-949-1164 
NY EllYn, Wahle EIec. eo.. Inc. ..•......••• 907-733-6646, 

800-272-6900 
OH CIncInaIII, J. N. Fauver Co. ............ 513-247-8900 
OH DaylOll, J. N. Fauver Co. .............. 513-236-3554 
OH Hillard, J. N. F..u- Co. .............. 614-777-2225 
OH NorthwoOd, J. N. Fauver Co. .......... 419-866-3404 
OH Slow, J. N. Fiwvw Co. ................ 211H23-81155 
TX Dalla&, Cates Drives & ConIroIs ....... 214-960-1961 
Can 0IdcasIIe (WIndsor1 Ont, J. N. Fauver Co. 

.•.. ..... .............................. 519-737-8925 

INFORMATION TRANSFER INc.. Box 357, BIoOmneId. 
NY 14469, TI!I: 716-857-707<1, FAX: 716-857-7432; FSC 
Mo.: 55137; EmpI.: 50; SIs. Mgt: John Dillman 
............................ ............... 1)01180-1181 

L.oceJ Sales Offioes &. Reps 
/lIZ. Chandler, VIC Myers Assocs. •..••..•• 
CA MonIrose, Luscombe Engrg. ........ .. 
CA San Diego, Luscombe Engrg. ........ . 
CO Oen_, VIC.Myers Assocs. .......... . 
CA SIMvIyvaIa, Westech ................ .. 
FL WinIer P8rk, Wade H. Boggs, Inc. .... . 
NM Albuquerque, VIC Myers Assocs. .•.•. 
TX EI Paso, VIC Myers Assocs. .......... . 
WA Bellevue, Tasco .................... .. 

602-345-8449 
819-249-9000 
619-292-4337 
303-730.7313 
408-735-8847 
407-847-2228 
505-884-5878 
505-884-8878 
208-453-1414 

INFRANOR, 45E Great Hill Road, Nauga\uck, CT 06770, 
Tel: 203-7&8258, BOO-BE-SERVO, FAX; 203-729-8969; 
Eqll: 11 ....................................... 801279 

L.oceJ Sales Offices & Reps 
.. Artingtoil HgIs., InIranor Inc. .. . . . . . . . . . 312-87().()818 
OH CoII.mbIana, InIranor Inc. ............. 216-482-8288 

INDUSTRIAL B.ECTRONICS CORP. 24175 Gibson INFRARED INDUSTRIES, INC. 12151 Research 
Drive, wanan, MI 48089, Tel: 313-759-4450, FAX: 313- :==~32826, Tel: 407-282-7700, FAX: 407-
759-1589; Eqll: 30; SIs. Mgt: Allen A Russ8l1 

100. F. P. KOOL, WeissenwoIIIstr.14, 4221 Steyregg, 
INDUSTRIAL INDEXING SYSTEMS, INC. 826 Fishers Steyregg, Austria, Tel: 732-84().591-o, FAX: 732-840-592-

Run, VIcIor, NY 14584, Tel: 716-924-9181, FAX: 716-924- 5;EmpI.: 8; SIs. Mgt: Ing.FranzPelerKogl; Dist.Mgt: Mrs. 
2189; EmpI.: 40; SIs. Mgt: Andrew Kahn MIchaela Elbi 

INDUSTRIAL SERVICE TECHNOLOGY, 3286 
Kentland CI. BE, Grand RapIds, Ml49548, Tel: 616-247-
1033; EmpI.: 13; SIs. Mgt: Julie A Corby 

FAX: 516-883-7155 
INDUSTRIAL TEST EQJJIPMENT CO., Inc., 21 

VennicockAve, Port WaahIngIon, Nv' 110s0, Tel: 516-883-
1700; FSC Mo.: 99074; SIs. Mgt: Jay Monroe 
........ .. ...... .. .. .... .. .. .. •• .... 1)01286, 2204-22irT 

INDUSTRIAL TIMER CO. 30 IndusIriaI Park ReI., P.o. Box 
3IYT, Centerbrook, CT 06705, Tel: 203-767-7130, FAX: 203-
767-8137; EmpL: 55; S/s. Mgt: Ann Fraser CanoH 

INERTIAL MOTORS, 290 N. Broad St, Doylestown, PA 
18901, Tel: 215-345-1010, TELEX: 83-1633, FAX: 215-
345-0111; EmpI.: 14; SIs. Mgt: Joame Don 

INFICON LEYBOl[).HERAEUS, INC. See Leybold 
Inficon, Inc. 

INFINETICS INC. Friskem Div. 201 Vandever Ave, 
WlIniingIoo, DE 19802, Tel: 302-659-2471, FAX: 302-859-
2475; SIs. Mgt: M. Schwartz 

.INFODEX 
DISPlAY SYSTEMS lECHNOLOGIES 

FAX: 203-879-4944(x230) 
.INFODEX, INC., 10 Venus Dr. WOIc!III. CT 06716, Tel: 

203-879-4944; FSC Mo.: 08087; EmpI.: 42; SIs. Mgt: 
Robert Vance ..................... 801016-1017, 1010 

L.oceJ Sales Offioes & Reps 
MA MedIIeId, ~ Engrg. SIB. .....•.•. 508-359-9063 

INFOUTE CORP. See Dio-Rey and Crosspoint 

INFOMETRIX. 2200 SIxth Ave. Mo. 633, See\IIe, WA 98121, 
Tel: 206-441-4696, FAX: 206-441-0641; EmpL: 10; SIs. 
Mgt: Paul Bailey 

INJECTORALL ELECTfJONICS (WOMAN 
OWNEDt 110 KayIend Court. Bohemia, NY 11716, Tel: 
516-583-3388, FAX: 516-583-3389 ............. <>1147 

L.oceJ DistribuIots 
Ai. Binnlngham, ACK RadIo Supp. •••••.•• 205-322-0588 
/lIZ. Tucson, Elec1ronic City ..... , ......... 602-622-1173 
CA San Luis Obispo, Midstate Elclms. Supp. 

.. .. .. . .. . .. .. .. .. .. .. .. .. .. • .. .. . .. ... 905-543-2770 
CA San Rafael, EIcIms. Plus ... .. .. .. .. .. . 415-457..()466 
CA Sunnyvale, Hailed Specialties . . • . •• . . . 406-732-1573 
L Lombard, NyTron EIctrns. ............. 312-891-8900 
IN Evansville, Tri-SIate Supp. Co. ........ 812-423-4257 
IA Cedar Rapids, IOwa Radio Supp. Co. .. 90().332-5296 
KY LouisvUIe, p 1 Burkes ................. 502-589-3990 
MD RockvIlle, CapiIoI Radio Whlsrs. ...... 301-881-2270 
MA Needham, V.D.L ...................... 617-449-1005 
MI Canton, The EIcIm. Connection ....... 313-595-61155 
NY Undenhursl, RNJ Elclms. ...••••....•. 516-226-2700 
NY Long Island City, Typeco ............. 716-706-8688 
NY Richmond HII~ Anchor . ... ... .. .. .. ... 212-646-2420 
NCCharIoIIe, Slaylon EIcIms. .• ,......... 704-375-8800 
OK Oldahoina City, RadIo Supp., Inc. . . . . . . 405-332-8127 
OR Beaverton, Norvac .. .. .. .. .. .. .. .. .. .. 503-644-1025 
SC ChartasIon, WhoIasaIe IndL EIcIms. ... 903-722-2834 
TX Fort Wor1h, Sweico ................... 817-335-8521 
VA Roanoke, H. e. Bakel' ................. 703-344-9209 

FAX: 602-458-2161 
INLAND MOTOR, Kollmorgen Corp., 4020 E. Inland 

ReI., SIerra \/Isla, /lIZ. 85635, Tel: 902-459-11 SO; JWX: 910-
973-9869; FSC Mo.: 11364; EmpL: 590 ... 801280-1282 

Local Sales Offioes & Reps 
FL Deerfield Beach, Technlg. MkIg. Assocs. 

....................................... 305-427-1090 
IA Grimes, Drives Plus .................. 515-986-3991 
PA Media, Homersmlth, Inc. .............. 215-543-2434 
FL Ortando, Technlg. MkIg. Assocs. ..•... 407-657-3760 
/lIZ. Siena VIsta, Inland Molar ............. 602-459-1150 
MD Annapolis, HomersrnIIh, Inc. ••. ........ 301-289-6493 
MI Farmington HiHs, Carter, McCormic & PeIroa, Inc. 

....................................... 313-477-7700 
FL Largo, Technlg. MkIg. Assocs. .....•.. 813-531-4405 
KS Kansas City, Drives Plus .............. 913-26&-5410 
MN New BrIghton, Motion Technlgs., Inc. .. 612-631-30611 
NJ WlIIamsIown, Homersmi1h, Inc. .....•. ~ 
Me St. Charles, Drives Plus ............... 313-441-7765 
OH MedIna, Cygnus Inc. .................. 216-725-1883 

....................................... 81&-281-2280 
CA GoIeIa, TllOIson Co. of Southern CA .. 905-964-9751 
CA LaJolIe, Thoraon Co. of San DIego ... 619-292-8525 
CA MIn VIew, ThoIaon Weal ............. 415-964-9300 
CASignal HIiI, TllOIson Co. of Southern CA 

. . . . • .•• . . . .• •. •• . •• . • •. .• • . • . .• . • . . . . • 213-585-0361 
. CO Englewood, Thoraon·Rocky Mt, inc. •• 303-799-3435 
GA Norcross, Technlg. MkIg. Assocs. .•..• 4CM-446-3585 
IA Cedar RapIds, c.taon EIcIm SIB. ..... 319-376-1450 
.. Elk Grove VL, Carlson EIcIm SIB. .•.•• 706-956-8240 
IN IncIanapoIia, Preciaion EIcIms. ........ 317-842-3740 
MA Needham HgIs., Vanguard EIctms. Coop. 

. . • • • • • • • • • • • • • . • • .. . .. .. • • . • • • .. • ... .. 817-449-5578 
NJ Wayna, SHL A88OCa., Inc. ............. 201-79o.1714 
NY E.~, A & D Dvcs. ............ 716-385-2778 
NC JamesIown, HomenmIth, Inc. •••..•..• 919-337-3370 
OR BeaverlOn, Thoraon Co. Northwest ••• 503-644-5900 
UT SaIl Lake City, TllOIson Rocky Mt, inc. 

............... ........ ........... ..... 901-973-7989 
WA Bellevua, Thoraon Co. Northwest ..... 206-455-9190 
WI Milwaukee, Carlson EIcIm. Sis. ..•••..• 414-476-2780 

INMARK CORP. 4 ByingIon PI., NorwaI!, CT 08854, Tel: 
203-966-6474, FAX: 203-886-0II18; SIs. Mgt: Roger 
Hibbert 

INMOS CORP. P.o. Box 1600(), Colorado SprIngs, CO 
8QII35. Tel: 719-630-4000 (ext 43571 FAX: 719-630-4325; 
Eqll: 120; SIs. Mgt: RIchard Riker; Dist. Mgr: DavId 
Bowers 

INNOVATEK MICROSYSTEMS, INC.SmiIhIIeId ReI., R1 
Box 104, MIllerton, NY 12546-972(), Tel: 914-373-8003; 
EmpI.: 8; S/s. Mgt: Paul F. Fills 

INNOVATIVE B..ECTRONICS, INC., Dynatech 
Corporation, 10110 USA Today Wtq, Mi'amar, FL 33025, 
Tel: 305-432-0300, FAX: 305-432-0705;EmpL: 40; SIs. 
Mgt: Marahall Roper 

INNOVUS, 1756 Junction Ave, Ste. E. San Jose, CA 95112, 
Tel: 408-436-779(), FAX:. 406.436-6165; EmpI.: 15 

INRECO, See Ransco Industries 

INRESCO, INC., 2411 AIIanIic Avenue, Manasquan, NJ 
08736, Tel: 908-223-6330, FAX: 908-223-2571; EmpI.: 16 

INSERVO, INC. 128 Commerce DrIve, Box 110, LaGrange, 
OH 4405(), Tel: 1-216-355-5102, FAX: 1-216-355-5342; 
En1IL: 70; SIs. Mgt: Sandra AIIoIIer 

INSTANT BOARD CIRCUITS GRP. 20 A Pamaron Wtq, 
Novato. CA 94949, Tel: 415-883-1717, FAX: 415-883-
2626; EmpL: 13 

INSTRULAB, P.o. a 96, DaylOll, OH 45404, Tel: 513-223-
2241; EqII.: 22; S/s. Mgt: Fred Purrmill 

INSTRUM, MOH Industries, Inc., 426' w. Duarte ReI., 
Monrovia, CA 91016, Tel: 818-303-4210, TB.EX: 182910, 
FAX:816-357-8863; SIs. Mgr.: Craig Rahn 

INi 
. FAX: 708-543-6244 

INSTRUMENTATlON .. CONTROL svs., 1CS.1nc., 
520 InIer8taIe ReI, AddIson, .. 90101, Tel: 708-543-8200, 
TELEX: 2715031CS IJR; EmpI.: 30; SIs. Mgt: Harold Miller 
........................... 801504-1505; 1)022118-2209 

Local DisI1IbuIotB 
FL Largo, Allied EIcIms. .................. 813-541-4660 
IL Chicago. LaedsEIecIro CorI1:ls. ....... 312-825-3800 
IN Indianapolis, Advent EIcIms. .......... 317-872-4810 
IN Indianapolis, Allied EIctms. •.••.•.••... 317-875-0448 
MA NoIw9od. AIled EIctms. .............. 817-255-0381 
MN Eden Prairie, AHied EIeIms. ........... 612-829-7554 
NJ Audubon, UnIveraaI Ek:Im. Supp. . ..• 1-800-327-3529 
NJ Mt Laurel, Allied EIcIms. ............ :. 909-234-7789 
NY Fairport, Allied EIcIms. ................ 718-425-3850 
OH Solon, Hied EIcIms. ...... ............ 216'248-4200 
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Manufacturers and Sales Offices Directory 
PA PIttsburgh, Allied EIctms. ............. 412-387-4124 
WI Green Bay, Power/Mation .•.••..•.•.. 414-496-0944 

Local Sales OffIces & Reps 

Timer Representatives 
CA ArcaIIa, HMC, Inc. .•.•. , .••.••.•••.•.. 818-447-0958 

NC Winston-Salem, ScIentIIic DYes. S.E ., 919-85lHl1l6B 
PA Sewickley, Teplitz/Byme Assocs. ....• 412-741-3628 
TX Richardson, ScientifIc DYes. ..•••.•.•• 214-231-8106 
WA Seattle, Del Black Assocs. ............ 208-788-6131 
Can Nepean, Ont., Multiiek, Inc. .•....•...•. 613-228-2365 

INTELL 
VA Reston, CorucI CoIp. ................. 703-904-0240 
WA Seattle, GM Nameplate Seattle ....... 208-284-2200 
can Rlchmond,ac. Enerlev Sis. Ltd. . . . • . .. 604-273-0862 
can Scarborough, Ont., Banks EIcIms. Ltd. 

418-292-5152 

UPS Representatives INSTRUMENT SOCIETY OF AMERICA, P.O. Box INTEC CONTROLS CORP. 55 Wast St, Walpole, MA 
TX Houston, GettyH:ads-Adair .•..•..... 713-827-7155 
AL Huntsville, Allied EIctms. ...•••........ 20&-721-3500 
CA Canoga Park, C & A EIctms. ••..•..... 81 B-34CHI022 
CA Fremont, AiRed EIctms. ....•....•..... 415-770-0590 
CA Tustin, Allied EIctms. .•..•.••..•...•.. 213-860-0090 
co Englewood, Allied EIctms. .•••.•.••... 303-790-1664 
Fl Pompano Bet., Allied EIctms. ..•...... 305-978-3008 
GA Duluth, Ailed EIctms. .•. "'............ 404-497-9544 
GA Roswell, Henderson Ind. Equip. ••....• 404-552-0185 

122n, Researoh Triangle Park, NC 2n09, Tel: 919-548- 02061, Tel: 508-660-1221, FAX: 508-660-2374; EmpL: 25; 
8411, TELEX: 802-540, FAX: 919-549-6286; EmpI.: 102 SIs. Mgt: Bruce Manthey; Dist. Mgt: Bruce Manthey 

L Berwyn. B-B & W,Inc. ...••....••..•.. 312-74&-1710 
L Rockford, PowerIMation .••••..••....• 515-397-D510 
L Rosemont, Advent EIctms. •••..•..•..• 312-297-6200 
IA Cedar Rapids, AdvanI EIctms. .••...•. 319-383-0221 
L Wood DaJe, AiRed EIctms. .•......•..• 708-86!HlOO7 
MD Columbia, Allied EIctms. ..........•.•. 301-381-1560 
MI Farmington Hills, Advent Elclms. ...... 313-447-1650 
MN St Pau~ PowermaIIon ............•..• 612-645-0781 
NY Hauppauge, N & L mtrs. ............. 518-234-9797 
NY Mineola, Allied EIctms. ..•...••••...•.• 518-248-2360 
NC RaJaIgh, Allied EIctms. ...•.•...•.•..•• ~1381 
OH Chagrin Falls, Comm-Omnl •.••.•....• 218-543-1328 
OH Wanen, REM EIcIm. Supp. Co., Inc. .•• 218-373-1300 
TX Brownsville, Garden IndI. Grp. . . • . . . . • • 512-548-1612 
TX Dallas, Wolford EIctms. ....•..•.•...•• 214-320-0294 
TX Ft Worth, Allied EIcIms. .....•....•..... 817-336-5401, 

TX Ft Worth, Ailed Export Svcs. ••.....•. 
WA Seattle, Allied EIctms. .•.....•••....•.. 
WI Fond du Lac, Fedoo EIcIms. ..•.••...• 
WI Waukesha, Powennation ............ . 

214-265-9341 
817-338-5401 
208-547-2827 
414-922-6490 
414-542-2868 

INSTRUMENTATION MEAS. LAB., See Lockheed 
Electronics Co., Inc. 

INSTRUMENTATION SERVICES, INC. 957 Wlnnelka 
Ave. No, MlnneapoHa, MN 55427, Tel: 612-544-8916, FAX: 
612-544-4887; EmpL: 30; SIs. Mgt: G. Ryan 

~ 
Instrument Specialties Co., Inc. 

FAX: 717-424-6213 
INSTRUMENT SPECIALTIES CO. 

HEADQUARTERS, p.o. Box A, Delaware W_ Gap, 
PA 18327-0136, Tel: 717-424-8510, TWX: 51~71-4526; 
EmpL: 300; SIs. Mgt: John Blazejewski ........ a·1018; 

Local Sales Offices & Reps 
AZ. Phoenix, O'Donnell Assocs. ..•.•.••..• 
CA San Jose, O'Donnell Assocs. .•....... 
CA Torrance, O'Donnell Assocs. ......... . 
CO Englewood, D. M. Harthun Assocs.. Inc. 

C·1.1-1.7 

602-844-9542 
408-458-2950 
213-539-9664 

· . . . . . . . • . . . . • . . . . . . • • . . • . . . . . . • . . . . . .. .303-792-5050 
Fl Boca Reton, Kinetic Sis., Inc. . . . . . • . . . . 407-368-7373 
10 Boise, Temco Northwest .• " . .. .. . . . .. 206-345-2051 
KS WIChita, Thunderbird Tacit SIs. ....... 318-638-5018 
MN St Pau~ Arkco Sis. . . . . . . . . . . . . . . . . . . •. 612-n7-7454 
MO Maryland Heights, Thunderbird Tech. SIs. 

· . . . . . . •• . . • . . . . . . . . . . . . • . . • . . . . . • . . . .. 314-298-8940 
111M Albuquerque, O'Donnell Assocs. S.W. 

· . . . . . . .. . . • . . . . . . . . . . . . . . . . . . . . . . . . . .. 505-869-4522 
OR Hillsboro, Temco Nor\hwast .•........ 503-845-2030 
TX Dellas. J. M. Spell. . . . . . . . . . . . . . . . . . . .. 214-620-0040 
WA Bothel~ Temco Northwest ......•..•.. 503-845-2030 
WA Spokane, Temco Northwest •......•.. 508-927-9392 
Can Pickering, ant, A C. Simmonds & Sons, Ltd. 

• . . . . • •• • . • . . . . . . . . . . . . • . . • • . . . . . • . . . .. 416-839-8041 

INSTRUMENT DESIGN ENGINEERING ASSocs., INSTRUMENT SPECIALTIES CO. Western Div. 505 
INC. See IDEA, Inc. Porter Way, Placentia, CA 92670, Tel: 714-579-7100, FAX: 

714-579-7105; Empl.: 25; SIs. Mgt: WiINam Oliver; Dist. 
Mgt: Phil Strong 

INTEGRATED CIRCUITS INC. (ICI), See Interpoint 

INTEGRATED DEVICE TECHNOLOGY, INC. 3236 
Scott Blvd., Santa Clara, CA 95054-3090, Tel: 408-727-
6116, TWX: 910-338-2070, FAX: 408-492-8674; FSC Il10.: 
61n2; Eqll:2090; SIs. Mgr:JoeZabksr(vp); Dist.Mgr: 
Bill Franciscovlch 

INTEGRATED ENGINEERING SOFTWARE, 347-435 
Ellice Ave., Wimlpeg, Man, Canada R3B 1V6, Tel: 204-
942-5636, FAX: 204-844-8010; EmpL: 10; SIs. Mgt: 
Bennetta Benson 

NTECRATED MICRONM 

FAX: 619-755-8679 
INTEGRATED MICROWAVE, 3422 Tripp Ct, San 

Diego, CA 92121-1009, Tel: 619-259-2600; FSC Il10.: 
60656; EmpL: 75; SIs. Mgr: Jell Beard ... A·1m-18711 

Local Sales OffIces & Reps 
AZ. Tempe, Cain Technology .........••.• 
CA Mountain V_, Diaman Bekner ..•.... 
CA Orange, Cain Technology ..•••..•.•... 
CA Van Nuys, Cain Technology •.•...•... 
Fl Sale11i1e Beech, BWS M"lCIOWlIVe Mkig. 

602-988-4322 
415-969-3010 
714-997-7311 
818-904-9392 

......•.••.••.•.•..•..•..••.•••••.•...• 407-n3-6170 
MD Burtonsville, Mld-Allanttc Microweve Salas 

•••...•.•..•••••...••...•.•••...•.•...• 301-725-3955 
MA Chelmsford, Matrix Salas ............. 50l1-459-4OOO 
NJ Paramua, EHech Salas ....•......... 916-463-2664 
NY E. Syracuse, Em-Tech Assocs. .. . • . . . • 315-437-6410 
PA Fl Washington, Beta Salas ...•...•... 215-643-8850 

INTEGRATED POWER DESIGNs, INC. 9c Princas8 

INSTRUMENTED SENSOR ,TECHNOLOGY, INC. 
1305 s. Cedar St, I..aiIsing. Ml48910, Tel: 517-371-1980, 
TELEX: 517-371-1244; Ernpl: 10 INSULATON COMPONENTS ASSOCIATES, INC., Ad., Lewrenceville, NJ 08648, Tel: 609-898-2122, FAX: 

INSTRUMENT ENCLOSURES, 9767 Glenoaks Blvd.. P.e. Box 4649, Downey, CA 80241, Tel: 213-1161-7268, 609-895-173B; EmpL: 18; SIs. Mgr: Steven Thompeon 

Sun Valley, CA 91352, Tel: 818-768-4622, FAX: 818-767-
4988; FSC No.: 62012; Empl.: 35; SIs. Mgt: Guy 
Crutchfield 

INSTRUMENT RESEARCH CO. Box 40207, Santa 
Berbara, CA 93103, Tel: 805-962-8336; EmpL: 6 

INSTRUMENT RESISTOR CO. See INRESCO/lnstr. 
Resistor 

INSTRUMENTS, INC. 7263 EngIneer Ad., Ste. G, San 
DIego,CA 92111, Tel: 619-571-1111, FAX: 619-571-0188; 
FSC Il10.: 34563; Empl: 28; SIs. Mgt: Ken Kalbfell 

INSTRUMENTS & CONTROLS DIV. See 
Technology Systems Div., KRUG IntL 

FAX: 516-467-8558 
INSTRUMENTS FOR INDUSTRY, INC.. 731 Union 

PaIkway, Ronkonkoma, NY 11779, Tel: 516-467-8400; 
E"",,: 25 ....................................... 001012 

Local Sales OffIces & Reps 
AL Eva, BeIr EIcIm. Instrs. ............•... 
AZ. Mesa, DJM Elctms. •.....•..•..•...•.• 
CA Valencia, DJM EIctms. ••••.••...•.••.. 
CO Englewood, RA Mayas Co. .......•... 
Fl BeIr EIcIms. ......................... . 
IA Hiawatha, ElR Co. •..•.........•..•.•• 
KS ~ I<JS MkIg. .•........•..•.....• 

205-798-7533 
802-620-4030 
805-254-26n 
303-761-9447 
407-723-4109 
319-395-4500 
913-962-1795 

FAX: 213-861-7265 

INSULCAST, Permagile Inds. Inc.. 101 CommercIal St, 
Plainview, NY 11803, Tel: 516-349-1100, TaEX: 221720 
PERM UR, FAX: 516-349-1156; FSC Il10.: 13549; SIB. Mgr: 
WilHam P. Flaim. NaIl Sis. Mgr. 

FAX: 206-284-3705 
INTAQ KEY PANELS, GM Nameplate, Inc., 2040 

15th Ave. W. Seattle, WA 98119, Tel: 208-284-5475; Foo 
No.: 9905; Empl: 350; SIs. Mgr: Alan Burl< ..•.• 801815 

Local Sales OffIces & Reps 
AZ. Tempe, EIcIm. Dev.lSls. ............. . 
AL Huntsville, JWL Assocs. ..•.•...•..... 
CA San Diego, Omni .................... . 
CA San Jose, G M CaIifomia ••••.•.•.•... 
CA Irvine, Balzer-Wolf Assoc. ...•......... 
CO Englewood, Deiliron ..•..•............ 
Fl St Petersburg. Gulfport & Tech. Sis. .. 
HI Honolulu, Menehune Unlimited .•..... 
[) Eagle, GM/Wast •...•....••.•...•..•.. 
L Elgin, BK/CusIom Engrd. PIs. ........ . 
IN Zionsville, WK/Custom Engrd. PIs. ... . 
MI Southfield, E&A Inds., Inc. •.••.•...•.•. 
MN Burnsville, Electromec SIs., Inc. ...•.•. 
MO St LouIs, Halpin D. Burke & Son ...••• 
NH Mt. Vernon. GM/Not1heast ..•.....•... 
NJ PItman, Colrud CoIp. ................. . 
NJ Wast Caldwel~ Grimm, Siegel & Assoc. 

802-438-1547 
205-883-1712 
619-268-9606 
408-435-1666 
714-281-68n 
303-741·2122 
813-573-3910 
806-737-3472 
208-939-7202 
708-741-8556 
317-873-5626 
313-847-0330 
612-894-8200 
314-988-2727 
603-673-9737 
609-569-5666 

MD BeltsvIlle, ApplIed Engrg. .•.....•...... 
MO L.easbu'g, KJS Mkig. .....•.....•..•.•. 
IIH Hudson, EMC Sis., Inc. •••••.•.••••..•• 
NJ No PIainIIeId, Brady Co. ...........•... 
111M Albuquerque, Mesa Tech. Corp. ..•...• 

301-595-5393 NC Charlotte, JWL Assocs. .•...•..••..... 
Akron, Augnat Assocs. ......•.•......• 

201-575-9300 
704-541-5750 
218-239-2499 
503-223-9879 
412-788-2992 
214-929-8140 

314-245-6579 OH 
803-672-4455 OR 
201-755-7900 PA 
505-883-8833 TX 

Portland. GM-Por1Iand ............ , .. . 
Pittsburgh, Allied Entprs. ...•••••.••.•• 
Irving, EDS Southwest ••••••.•••••.••• 

INTEGRATED TECHNOLOGIES SOLUTIONS 
INc.. 402 a-mut Lane, East MeUlw, NY 11554, Tel: 
518-481-0857, FAX: 518-292-3115; EmpL: 8; SIs.Mgt:M. 
Lieber ............•........................•... , 001287 

Local Sales OffIces & Reps 
CA Chino, DeItaIec IntLinc. .. . • • . . . . . . . . • . 714-551-8546 

INTEGRITY TECHNOLOGY CORP. 1400 Coleman 
Ave., Ste. E15, Santa Clara, CA 95050, Tel: 408-262-6640, 
TELEX: 697-2396, ESYLNK: Mel MaiI:209637, FAX: 408-
262-1880; Empl.: 247; SIs. Mgt: Larry Young 

Local Sales OffIces & Reps 
CA Santa Clara, Integrity Techng. Co ...•.• 
CO Uttleton, GLX, Inc. ..•........•.....•.. 
Fl Clearwater, H.E Johnson & Assocs. .• 
MA Agawam, litO Mklg. ..•....•..•...•.•• 
NY Wading River, Niklmnics ...•.••.••.... 

408-282-6840 
303-n1-3230 
813-447-7529 
413-789-4883 
518-929-4671 

INTEl<, INC. 751 Intek Wf!I'/, Westerville, OH 43081, Tel: 
614-895-0301, FAX: 614-895-0319; Foo Il10.: 6680; SIB. 
Mgr: Robert Curry 

INTELCO, 8 Craig Road, Acton, MA 01720, Tel: 508-264-
4485, TELEX: 62923380, FAX: 508-264-96n; EmpL: 35 

INTELUGENCE POWER TECHNOLOGY, 829 Flynn 
Ad., CamarIllo, CA 93012, Tel: 805-484-4441, FAX: 805-
987-0271; EfY1lI.: 22; SIs. Mgt: K.lwan 

INTELUGENT INSTRUMENTATION/BURR-
BROWN, 1141 W. Grant Road,MS 131, Tucson, AZ. 
85705, Tel: 802-624-2434, FAX: 802-823-89B5; SIs. Mgt: 
Bill McGovern ............................ 001837-11131 

INTELUGENT INTERFACES, INC. p.o.' Box 1488, 
Stone Mountain, GA 30088, Tel: 404-361-9891, 1-8(1). 
842-0888; FSC Il10.: 0A4H9; EmpL: 3; SIs. Mgr: Robert E 
Jarvis 

INTELLUTION, INC. 315 Norwood Pari< South, Norwood, 
MA02062, Tel: 617-769-8878, TB.EX: 940-103, FAX: 617-
769-1990; SIs. Mgt: Jell C8ss1s; D/Bt. Mgt: Jell C8ssIs 
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INTEPR ManUfacturers. and Sales Offices Directory 
INTEPRO SYSTEMS INC. Six Fortune Dr. Billerica, MA 

01821, Tel: 508-663-7555, FAX: 508-663-7558; EmpL: 50; 
SIs. Mgt: Mike O'Cannor; DIst. Mgt: Mike O'Connor 

INTEAAcnoN SYSTEMS INC., 88 CooI~ Ave., 
watertown, MA 02172, Tel: 617-923-«lO1, FAX: 617-923-
2112 .......... ; .................................. 0010118 

INTERACTIVE CIRCUITS SYSTEMS LTD. 5430 
canotak Ad., G~,Ont., canada K1J 9G2, Tel: 613-
749-9241,1-800-267-9794, FAX: 613-749-9461; ErnpL: 20 

INTERACTIVE COMPlITER F'ROD~ INC. 23482 
Peralta, unH C. Laguna Hills, CA 92653, Tel: 714-770-5332; 
ErnpL: 20; SIs. Mgt: Pat Cooper 

INTERCONNECT DEVICES, INC. 51Cl1 Richland Ave., 
Kansas CIty, KS 88106, 'Tel: 913-342-5544, TB..EX: 
286767 IDIKC UR, FAX: 913-342-7043; ErnpL: HiO; SIs. 
Mgt: Donna McKInney, Cathy Snead; DIst. Mgt: carol 
Narr 

Distributor 

FAX: 714-447-3976 
INTERCONNECT SPECIALTIES, INC. Tel: 600-752-

4777,714-773-0411, TELEX: 910 321 0310 

............................................. 61.3, 620, 633, 714. 
718,724,752,791,813,816 

IN Indianapolla, John Sukup; Inc. ..... ".. 317-253-5501 
MD Monkton, III'lIl9tron Sis. Co. .. ... .. .. .• 301-374-5800 
MI Royal Clak, Hilllronics Inc. .......... : .. 313-435-0920 
MN Sl Paul Proud Inds., Inc. . .. ... .. .. .. .. 612-649-9426 
MO BrIdgeIon. AEM, Inc. ................... 314-299-9900 
NY H8MJ)SIead. Kahgan Brody Assocs. ... 519-539-2300 
NY ~ Syracuse, R.M. Scanlon & Assocs. 

OH Cleveland, Marlow Assocs. Inc. •...... 
OR Beaverton. PacIfic MkIg. SpecIalists ••• 
PA PIttsIlI.R'gh, Marlow Assocs. Inc. •.....• 

. TX Bedford, EI-Tec Sis., Inc. ............ .. 
WA Redmond, Pacific MkIg. SpeclaHsts •.. 
can lachine, Que., Byt8wide MkIg. .•...•.. 

315-463.7682 
219-831-8232 
503-641-9373 
412-343-5050 . 
617-269-2696 
209-682-3144 
514-639-4121 

INTERGRAPH CORP. Advanced Processor Diviliion, 
2400 Gang Ad., Palo Alto, CA 94303, Tel: 415-494-8800, 
FAX: 415-859-9224; SIs. Mgt: James Pierce; DIst. Mgt: 
James Pierce, Sis. Rep. Mgr. 

INTERLOGIC INDUSTRIES, 85 Marcus Dr. 'MeMI", NY 
11747-4294, Tel: 516-420-8111, FAX: 519-420-8007; 
E~L: 46; SIs. M9r: Bert Freileld 

INTERLOOP, 706 Charcot Ave., San Jose, CA 95131, Tel: 
409-922-0520, FAX: 408-922-0545; E"",.: 3 

INTER-MARKET, ·1946 Lehigh Ave., Glenview, IL 60025, 
Tel: 709-729-533D, FAX: 709-729-4949; FSC No.: 34185; 
Ef11lL: 10; SIs. Mgt: Phil Gardanier 

INTERMATlC, lnterma1ic Plaza, Spring Grova, IL 60061, Tel: 
815-675-2321, TB..EX: 25-265, FAX: 815-675-2112; EmpL: 
1000 

INTERELECTRONICS CORP., IntereIecIronics Park, '~~~ ~~~~ 02~~~: 
550 u.s. file. 303, Congers, NY 10920, Tel: 914-EL9-8000; 861-1840, 800-359-3594, FAX: 617-861-<1072; EfIlIl: 
EmpL: 82; SIs. Mgt: M H. Pinlell; DIst. Mgt: G. Sherwood 6006; SIs. Mgr: Burr Tupper 
....... " ......................................... D·1797 

INTERFACE, INC. 7401 E. Bulherus Dr. ScottadaIe, AZ INTER METRO INDUSTRIES CORP. North 
85260; Tel: 602-949-5555, TELEX: 825-862, FAX: 602- Washingtori St, Wilkes-Barre, PA 18705, Tel: 717-825-

. 949-1924; FSC No.:32311; EmpL:65; SIs. Mgt: IrvWllSon 2741, TB..EX: 831-833, FAX: 717-823-0250 

FAX: 617-986~8932 
INTERFACE ENGINEERING INC., 300 Centre St, 

HolbrOok, MA 02343, Tel: 617-988-2600, TB..EX: 249-545; 
FSC No.: 14352; EmpL: 25; SIs. Mgt: Thomas Scanlon 
............................................ 001182-1183 

Local Sales OffiCes & Reps . 
NY Great Neck, InduslrOn Assoc. ......... 516-467-2620 
VA Herndon, Gans & Pugh Assocs., Inc... 703-709-0305 

Local Distributors 
. VA Arlington. Gens & Pugh Assocs., Inc. 

INTERFACE PRODUCTS, INC., 4830 North Ave., 
OCeanside, CA 92056, Tel: 619-945-0230, FAX: 619-945-
0239; FSC No.: 55300; EmpL: 75; SIs. Mgt: WilHam Lang 

INTERFACE TECHNOLOGY, Dynatech Corp. 21 00 E. 
Alosta Ave., Glendora, CA 91740, Tel:' 819-914-2741, 
TELEX: 4945489, FAX: 816-335-8346 

FAX: 415-340-1670 ' 
INTERFAN, William J. Purdy Co. 770 Airport Blvd., 

Burllngama, CA 94010, Tel: 415-347-1203; EfIlIL: 12; SIs. 
Mgt:F. L Nalson ........................ C·1i29-1629 

Local Sales Offices & Reps 
AZ . Glendale, KnIght Co. ............. .. ... 602-433-2186 
CA Anehelm,lmpact EIctm .. Inc. ......... 714-533-1351, 
CA Burbank, Darco .. ; .. .. .. . .. .. .. .. .. .. . 619-504-2425 
CA Burlingame, William J. Purdy Co....... 415-347-7701 
CO Englewood, WilHam J. Purdy Co.. Assocs. 

. . .... . .. .. .. . ... . . .. ... .. ...... ... .. .. 303-790-2211 
fl Lighthouse PI., Jack Krutek & Assocs. 

.. ... . .. .. .. .. .. ..• ,.......... . .. .... . .. 305-783-2501 
IL Mt Prospect. The Dombrow Co. ...•... 709-253-3326 

INTERNATIONAL COMPONENTS CORP., 105 
Maxess Ad., Melville; NY 11747, Tel: 516-293-1500, 
TELEX: 221576, FAX: 516-293-4983; EmpL: 100; SIs. 
Mgr: Ken Reed ............... , ........... 001037-1039 

Local Sales Offices & Reps 
AL Huntsvil", HUghes Assocs. ........... 205-533-9108 
AR Mabelvilla, Erickson Sis. .............. 501-455-0618 
CA Burbank, Darco ......... .. . .. .. .. .. ... 819-504-2425 
CO LiIIIeIon, Romulus EIcIms. ............ soo:.770-4888 
FL Tamarac, Hughes Aesocs. ............ 305-720-1674 
GA Atlanta, Hughes Assocs. .............. 404-662-1587 
ILArlngton Heights, MJ Petersen ....... 709-5n-8200 
IA Cedar Rapids, Dalitron Co. ........ .... 316-393-0075 
LA Chalmette, Erickson Sis. Inc. .......... 504-271-1976 
MA ;;rarningham, Stone Comp. Sis. ....... 508-875-3226 
MA Long Meadow, Slone Comp. Sis. .. .... 413-587-1019 
MS Corinth, Hughes Assocs............... 601-287-2915 
MO Florissant, Delitron Co. .. .. .. • .. ..... .. . 314-839-0033 
MO KansaS City, DeIItron·Co. ... :......... 816-436-6445 
NJ Pennsuakem, ArJII)'Tech. ............ 609-682-0285 
NY Melvil", ICC .......................... 516-293-1500 
NO Charlotte, Hughes Assocs. ............ 919-467-7029 
OH Cincinnati, Bob Gilbert Assocs. ....... 513-574-1932 
OR Portland, Adapt E2 .... ...... ....... ... 503-297-2151 
TN KnoxvU", Hughes Assocs. ............ 615-559-0283 
TX Dallas, Erickson Sis. Inc. .............. 214-739-5833 
WA Bellevue; Adapt E2 ................... 209-837-0302 
PR Halo Ray, Casanova IndL Sis. Corp. ... 809-753-8874 

Local DistrtbutoIs 
CA Canoga Park, Myco Vickers . • . . . • . . • • • 213-340-2025 
CA Redwood CIty, Hi-Cor .............. ,.. 415-365-5087 
CA San Diego, Tauber Elctms. Corp. ..... 619-274-7242 
CA Sunnyve'" Penstock Microwave Dis!. 

....................................... 409-727-1200 
CT Bridgeport, Park DisIr. .. .. .. .. .. .. .. • .. 203-388-7200 
CT East Haven, JV EIcIrns. ............... 203-469-2321 
FL Ft Lauderdale, Bros. EIcIms. ..•.•..... 305-561-6700 
FL FtLauderdale, National Resistor Co. 

GA Noroross, Applied Power, Inc. •.....•.. 
IL BensenvU", VOyeg1f Elctms. Corp. ••. 
IL Wheeling, Hawk EIctms., Inc. , •.....•.. 
IN Indianapolis, RM EicIms. ............ .. 
IA Cedar Rapids, Dee EIcIms. .......... : 
MA ChelmSford, Shelly Ragon .......... .. 
MA Sharon, Adcour Passive Compe. .....• 
MI Grand Rapids, R M Elclms. ......... .. 
MI SouthfIeld, R M EicIms. ............. .. 
MN Eden Prarie, Cassidy Elctrns. ........ . 
MN· Fridley, Voyager EIcIms. Corp. ..... , .. 
MN Minneapola, CassIdy EIcIri1S. ..... , •.. 
MN New BrIghton. Chris EIcIms. ........ .. 

305-n2-4500 
404-263-0421 
312-880-1300 
709-459-4030 
317-291-7110 
319-365-7551 
508-250-9686 
617-784-8123 
619-531-9300 
313-282-1582 
612-944-0100 
612-571-n86 
612-835-n46 
612-631-2647 

MO' Sl louis, BeckwIth EIcIms. ••.••.••.•• 314-343-6463 
NJ Bellmaul', Mid-Allantic EIcIms. ........ 809-931-5303 
NJ Clifton, V8ntage Compe. .............. 201-887-1940 
NJ Rockaway, Tonar Inds... .•.•. . .... . ... 201-588-9000 
NJ Sparta, InsIruments & Equip. .. .... • .. . 201-729-4293 
NY Convnack, Vantage Comps. Corp. ... , 516-543-2000 
PA Philadelphia, MurTronics ;............ 215-632-4330 
TN Hixson, Techn~ Tronics ............. _. 615-842-0514 
TX Dallas, Wholesale EIcIms. ............ 214-969-9400 
TX Fori Worth, AHied EIcIms. ............. 817-339-7414 
TX Ft Worth, C & W SI4Jp. Co. .. : ........ 817-831-<1395 
WA SaaIIIe, Vesco ........................ 209-575-3607 

INTERNATIONAL CONFIGURATIONs, INC. P.o. Box 
3374, Enfield, CT 06082, Tet 203-741H138O, 1B..EX: 
643067, FAX: 203-749-2985; FSC No.: ~; EmpL: 4; 
SIs. Mgt: Ov. L Bsldwin 

INTERNATIONAL CONVERTER CORP.nO-l0l 
Wooten Road,~SpfIngs,C08091S. Tel: 719-57()' 
6900, FAX: 719-570-6180; EmpL: 9; SIs. Mgt: MatI 
Breneman 

INTERNATIONAL CRYSTAL MFG. 10 N. Lee, P,O. Box 
26330, Oklahoma City, OK 73126, Tel: 504-236-3741, 1-
800-426-9625, FAX: 405-235-1904,1-800-322-94.26; 
Empl.: 120; SIs. Mgt: Sheri Smith; DIst. Mgt: Sheri Smith, 
SIs.Mgr. 

INTERNATIONAL DATA AQUISTION & CONTROL, 
INC. Box 397, Rte. 101 The Mesting Place, Amherst, NH 
03031, Tel: 603-673-0766, FAX: 603-673-0787; ErnpL: 7; 
SIs. Mgt: Gene Cslvano; Dist. Mgt: Gerry Klein 

INTERNATIONAL DIGrrAL 'ELECTRONICS, 160 w. 
Santa Clare St, Ste. 800, San Jose, CA 95113, Tel: 409-
283-1010 (ext 107), FAX: 409-283-0344; EfIl)L: 2; SIs. 
Mgr: Masanori KoIani 

INTERNATIONAL DIODE, 229 Clevaland Ave., Hamson, 
NJ 07029, Tel: 201-4112-8518, FAX: 201-462-4958; EfIl)L: 
9; SIs. Mgt: Lae Toong 

INTERNATIONAL ELECTRO MAGNETICS, INC. 
350 N. Eric Dr. PsIaIine, IL 60067, Tel: 708-358-4622, 
TELEX: 4932889 IEM UI; ErnpL: 8; SIs. Mgt: T. Pretto 
................................................. 001038 

INTERNATIONAL EVaETs, INC. 5674 EI CamItio Real 
No. L, Carlsbad, CA 92008-9812, Tel: 619-931-1446, 1-
BOo-333-9353, FAX: 619-931-8867; FSC No.: 5325; EmpI.: 
5; SIs. Mgt: SsIIy Dalrymple 

INTERNATIONAL INSTRUMENTATION, INC. 2282 
Townsgate Ad., W8SIIake VIg, CA 91361, Tel: 805-495-
7673, FAX: 8Q5-379-0701; EmpI.: 32; Dist. Mgt: John 
Mesenbring 

INTERNATIONAL INSTRUMENTS, A PRIME 
TECHNOLOGY COMPANY, Twin Lakes Ad, P.O. Box 
185, N. Branford, CT 06471, Tel: 203-461-5721,1WX: 710-
452-3092, FAX: 203-461-8937; EfIlIl: 150; Dist. Mgt: 
KeHh MacDowall ......................... 001350-1351 

Local Sales Offices & Reps 
CO Golden, J. F. Hurlbut Co. . ...... . .... .. 303-279-7796 
CT N.l!ran!ord, II Consuft Factory .......• 203-461-5721 
FL Lakeland, Munday SI .. Co. ........... 813-859-5606 
KS Olathe, Tech. Sis. Assoc............... 913-829-2800 
MO Ferguson, Tech. Sis. Assocs. ......... 314-725-5361 
OH Westlake, Advanced Tech. Assocs. ... 219-835-5050 
PA Malvern, StItzar Aesocs. ............. : 215-644-5500 

Local DIsIributots 
CA Los Angeles, ElL InSirs., Inc. ..•...... 213-865-7020 
CA Palo Alto, Metermaster ............... 415-960-8500 
CA San Diego, Metermaster .............. 619-sa0-4841 
CA Sumyvala, E.LL Instrs. ............ . . .. 409-245-4320 
CO Denver, E.IL Instrs., Inc. .............. 303-534-4160 

· CO Denver, Metermaster Instr. Corp. ...•.• 303-722-5786 
CT MiddletOWn, E.IL 1nstrs.,1nc. ....•...... 203-346-8846 
FL Palm Bay, E.LL 1nStrs.. Inc. ............ 407-725-8300 
GA Ken_, OMI MetermasIer .....•... 404-425-8902 
IL Bridgevjew, E.LL InSirs., Inc. . . . . • . . . . .. 312-430-2292 
IL Glendale HeIghts, CMI Metarmaster .. 312-351-4554 
IN lndianapoUs, ELL InsIrs., Inc. .......•.• 317-545-1373 

· KY Louisville, E.LL InsIrB., Inc. ...........• 502-454-3420 
LA New Orleans, Induslriallnslr. Works .• 504-733-8355 
MD Sparks, E.LL Instrs. ................... 301-nl-4800 
MA Burlington. E.I.L Instrs. ................ 617-272-9450 
MA Southbridge, CMI-Metermasler . • . . . . . • 508-785-1676 
MI Ferndale, Ram Meter Inc. ............. 313-399-6767 
MN Minneapolla, Process Meas. Co. • ,. .. . 612-544-4035 
NJ PensaUken, E.LL InsIrB., Inc. .........• 609-488-0474 

· NY Clarence, E.IL InsIrs. .................. 7.16-834-8500 
NY Hauppauge, E.LL Instrs.lnc. ... ........ 519-231-6333 
NY Long Island City, ~ Instr. Corp. 

. ........................... ; ......... . . . 
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Manufacturers and Sales Offices Directory 
NY Roche8t8r, ElL Instrs. ................ 711I-1i86-8251 
NO Charlotte, ElL Instrs. .•.••...•.....••. 704-376-2237 
OH CIeYeland, Process Measurement Corp. 

..•...•.............•......•........... 216-587-3600 
OH Dayton, ElL Instrs., Inc................ 513-435-2134 
PA PlIIaIJurgh, ElL Instrs. ••. ,............. 412-823-2255 
TX Dallas, ElL Instrs., Inc. ........•...... 214-357-()297 
TX Garland, OMI Metennaster •.••.•...•.. 214-271-5671 
TX Houston, OMI Metermaster •••••.•••.. 713-644-1631 
TX Houston, ElL Instra., Inc. ••••.....••.• 713-271-3100 
VA Norfolk, ELL Instra., Inc. •.•.•.....•••• 804-85!Hl553 
VA SprIngfield, EI.L Instra., Inc. ••••..••••• 703-569-2611 
WA RadmoncI, ELL InsIrs., Inc. •....••....• 206-882-3222 
can Longueuil, Cue., ElL Insbs. . • . . • . . • • • • 514-651-4844 
can MlssIaaauga, Toronto, ElL InsIrs. . •• . . 416-624-6660 
can Toronto, Onl, Va'88IIle MMsuring Instrs. 

.....•..........•....•...••.....•...... 416-239-8161 
A2 Tempe, OMI Metermasler ...•••...•.•• 603-431-oeeo 

INTERNATIONAL LIGHT, 17 Graf ReI., Newburyport, MA 
01950-4092, Tel: 506-465-5923, TaEX: 94-7135, FAX: 
506-462-0759; EmpI.: 19; SIs. Mgr: Bob Angelo; Dist. 
Mgr: Bob Angelo 

INTERNATIONAL MACHINE & TOOL CORP. 115 
MapIe,St, W8IWick, RI 02686, Tel: 401-467-6905, FAX: 
401-467-5865; En1>I,: 35; SIs. Mgr: Peter S. PIscopIo 

FAX: 401-683-5571 
INTERNATIONAL MANUFACTURING SERVICES, 

50 Schoolhouse La., Portsmouth, RI 02871-2418, Tel: 401-
683-9700; FSC Il10.: 45177; EIT1lL: 25; SIs. Mgr: Scott H. 
Marston .••••..••••.•••..•..•.••...•........•. ,. A-1922 

LocsJ Sales Offices & Reps 
MA Attleboro. Antex-Qverseas Sis. ... .•. .. 617-222-5221 
PA Downingtown, Grasso Tech. Sis. ..•. .. 215-456-6967 

INTERNATIONAL MICROELECTRONICS, P.O. Box 
170415, Arlington, TX 76003, Tel: 817-561-2244, FAX: 
817-581-5824 

INTERNATIONAL MICROSYSTEMS. 521 Valley Wey, 
MIlpitas, CA 95035, Tel: 406-942-1001, FAX: 406-942-
1051; ErI1!L: 10; SIs. Mgr: Peter Schade 

INTERNATIONAL MICROTRONICS, 4016 E 
Tenn_ St, Tucson, A2 85714, Tel: 602-748-7900, 
FAX: 802-79().2808; EmpI.: 16; SIs. Mgr: OlIo H. Fest. Jr. 
.... .. .. .. ... . .... . . ... .. .. .. . .... ... . . .... 001352-1357 

LocsJ DIsttIbutors 
CA Santa Ana, Tech-Ser, Inc. ............ . 
CA Torrance. Tech-Ser, Inc. ............. . 
CO Aurora, R&R Instrmn. ................ . 
IL Chicago, Dale EIcIms. .............. .. 
MA Wanham, CalibrOn/Burtan 1nsIr. . •.... 
MO Manc~, Universal Precision 1nsIr. 

NY Roche8t8r, Masline EIcIms. ..•..•...•. 
OR Portland, Hydraulic InsIrmn. Svcs. •.•.. 
TX Dallas, Textrol Inc. ................... . 
WA Redmond, Hydraulic Instrmn. Svcs. •.. 

408-496-1004 
213-370-7200 
303-340-8726 
312-263-0300 ' 
617-894-6440 

314-394-4693 
716-548-5373 
503-643-5648 
214-637-6262 
206-887-5437 

INTERNATIONAL POLARIZER, INC. 320 Elm Street, 
Marlborough, MA 01752, Tel: 506-461-7495, TELEX: 601 
6454, FAX: 508-481-0222; En1>L: 8; SIs. Mgr: Donald 
Rickert 

INTERNATIONAL POWER DC POWER 
SUPPLIES, INC. 355 N. Lantana, S1a. 710, Camarillo, 
CA 93010, Tel: 805-987-79OQ, FAX: 605-386-2686; EmpL: 
25; SIs. Mgr : Jose M. Covarrubi~ Dist. Mgr: Jose M. 
Covarrubias ............................... D-1779-1781 

Local Sales OffIces & Reps 
A2 Phoenix, Howe & Howe Sis., Inc. .••..• 802-264-7971 
CA EI Cajon, Atronix/Marble .............. 619-444-1501 
CA Gilroy, Mouser EIcIms. . . . • • . • . . • • . • . .• 600-346-6873 
CA Mission Viejo, Atronlx/MarbIe .. :. .•..• 714-858-9009 
CA San DI!I9O, Zerimar Sales . . . • . •• . . • . .. 619-436-3379' 
CA Santa Clara, Gagner-Toomey Assocs. 

CA So. CA, EIIdna & Assocs. ............ .. 
CA Solvang, Atronix/MarbIe ............. . 
FL Land 0 Lake&, A.J; Power Source ••..• 
GA Atlanta, Ms Power Source .......... . 
IL Wheeling, Ed Joyner & Co. ...... : .. .. 
IN Ev_vllIe, Evansville SUpply ..•• ; .•.• 
IA Cedar Rapids, Advanced Tech. Sis. '" 

406-244-2200 
818-597-1075 
805-88II-43Il8 
813-996-2563 
404-441-7927 
708-520-1200 
812-424-7541 
319-393-8280 

KS Olathe, Advanced Tech. Sis. ........ .. 
ME Portland, The Maclmls Co. .......... . 
MO RandalIsIown, Beacon North, Inc. ..••• 
MA Boston, The MacImis Co. .......... .. 
MI UvonIa, EIectro-MkIg. ................ . 
MI Muskegon, EIectro-Mktg. ............. . 
MN MInneapolis, Clay Rep Co ........... .. 
MO Bridgeton, Advanced Tech. Sis. ...... . 
MO St louis, Advanced Tech. Sis. ...... .. 
NV Las Vegas, Sandy's EIcIm. Supp. ..•.. 
NH ~,The MacInnis Co. .. , .... . 
NH Windham, The Macinnis Co. ........ .. 
NJ E RuIherIord, A-A EIec., Inc. ........ .. 
NJ Ft Lea, Neptune EIcIms. Co. ........ .. 
NJ Randolph, Mouser EIctms. .......... .. 
NM Mouser EIcIms. ...................... .. 
NY E Syracuse. Advanced Comps. Corp. 

NY Glen liNd, Uverll-Polk Assocs. ...•... 
NY Penn Yan, Advacom TechnIg., Inc. .. .. 
NY PlaInview, Neptune EIcIms. Co. ...... . 
NY, Ttoy, Trojan EIcIm. Supp. ............ . 
NO Raleigh, Overton Assocs. ............ . 
OH Cleveland, Major EIctms. Corp. ....... . 
OH Dayton, EIectro-Mktg. ............... .. 
OH N. Royallon, EIectro-Mktg. .......... .. 
OK AID EIcIms., Inc. ..................... . 
OK Oklahoma City, RSC Elclms. ........ .. 
OR Clackamas, Platt Elec. Supp. ........ .. 
OR Hillsboro, Tum-A-Round SIs. ..•....... 
OR MedIord, Platt EIec. Supp. ........... .. 
OR Portland, 04 Controls ................ . 
OR Portland Metro, Platt Elec. SUpp. ....•. 
OR Tualatin, Platt EIec. Supp. ........... .. 
PA McKean, Advacom, Inc. .............. . 
PA N. Versailles, CMD EIcIms. ........... . 
PA Piltsburgh, Electro-Mktg. ............ .. 
RI Mouser Elclms. ..................... .. 
RI Providence, The Macinnis Co. . ...... . 
SO Mouser Elcims. ..................... .. 
SO Seneca, Overton Assocs. ........... .. 
SO Mouser Elclms. ..................... .. 
TN Mouser EIcIms. ..................... .. 
TN New TazeweI~ Overton Assocs. .... .. 
TX Austin, AtD EIcIms., Inc. .............. . 
TX Aualin, RSC EIcIms. ................. . 
TX Austin, Wofford Elclms. .............. . 
TX Dallas, Wolford EIctms. .............. . 
TX Houston, AID EIcIms., Inc. ............ . 
TX HousIon, Wofford Elclms. ........... .. 
TX Irving, AID EIcIms., Inc. ............... . 
TX Mansfield, Mouser EIcIms. .......... .. 
TX Richardson, RSC Elclms. ........... .. 
UT Ogden, Taylor Mktg. ................ .. 
UT Salt Lake City, Standard Supp. Co. ... . 
VT Mouser EIcIms. ...................... . 
VT Burlington, The Maclmls Co. .: ...... . 
VA Sieriing, Beacon North, Inc. ......... .. 
VA Sterling, ICE Comps. ................ .. 
WA longview, Platt EIec. SUpp. .......... . 
WA Seattfa, H.D. Campbell .............. .. 
WA Seattla, PLatt EIec. Supp. ........... .. 
WA Vancouver, Platt EIec. Supp. ........ .. 
WV Mouser' EIcIms. •.•..•.....•.•....•...• 
WI CedaItlurg, A-A EIec., Inc. ............ . 
WI Green Bay, A-A Elec., Inc. ........... .. 
WI N. Wisconsin, Clay Rep Co. .......... . 
WI S. Wosconsin, Ed Joyner and Co. ..... . 
WY Mouser Elctms. ...................... . 
can Surrey, ac., Eneriec Sis. ............. . 
can Surrey, B.c., EnerIec Sis., Ltd. ........ . 

LocsJ Distributors 
CA canoga PIt, Sandy'S EIcIm. Supp. ..•.. 
CA Costa Mella, Marvac Dow EIcIms. .•.. 
CA Fullerton, Orvac EIcIms. ............ .. 
CA Gilroy, Mouser Elcims. .............. .. 
CA Long Beach, Mag-Trol .............. .. 
CA N. Hollywood, Sandy's EIcIm. Supp. .. . 
CA Pasadena, Marvac Dow Elclms. •..•.. 
CA San Jose, Sierra West .............. .. 
CA San Jose, SpecIra EIcIms. .......... .. 
CA San1a Clara, Manco .................. . 
CA Santea, ~ EIcIms. .............. . 
CA Simi Valley, Pace EIcIms., Ina. •...•... 
CA Thousand Oaks, Pace EIcIms. ....•••. 
CA Vista, Pacific Pholnix, Inc. ............ . 
CO Mouser Elclms. ...................... . 
CT Wallingford, Cronin EIcIms., Inc. ....•.• 
DE Mouser Elclms. ...................... .. 
FL Lakeland, A-A Electric, Inc. ........... . 
FL Oldsmar, Applied Power, Inc. ...•.•.... 
GA, Atlanta, A-A EIecIric, Inc. ............. . 
GA Norcross, A-A Elec., Inc. ............ .. 
GA Norcross, Applied Power, Inc. .•.....•• 
HI Mouser EIcIms. ...................... . 
10 Mouser Elclms. ............... , ..... .. 
ID Boiae, Platt EIec. Supp. .............. . 
10 Idaho Falls, Platt EIec. Supp. ........ .. 

913-782-8702 
Il00-544-1014 
703-476-2480 
617-762-6090 
313-421-7590 
616-796-1912 
612-881-2191 
314-291-5003 
314-876-2921 
702-363-6353 
8OQ-544-1014 
8OQ-544-1014 
201-777-5477 
201-461-2789 
8OQ-346-6873 
600-346-6873 

ID PocaIeIIo. Platt EIec. Supp. .......... .. 
10 TwIn Falls, Platt EIec. Supp. .......... . 
II. Champaign, Klaus RadIo ............ . 
Il Geneva, MelvIn EIctms. .............. . 
II. MI. ProspecI, Feed Control. .......... . 
IL , Peoria, Klaus RadIo ................ .. 
IN evansville, Evansville Supp. Co. ..•.... 
IA Mouser EIcIms. ...................... . 
KS Olathe, Tradewise .................. .. 
KS WIChita, RSC EIcIms. ................ . 
KY Mouser EIcIms. ...................... . 
LA ,Mouser EIcIms. ...................... . 
ME Mouser EIcIms. ...................... . 
MD Gallhersburg, Axis EIctms. .......... .. 
MA Needham, CronIn EIcIms., Inc. .•...•.• 
MA Wilminglon, North Star EIcIms. ...•..•. 
MI BrighIoo, Applied Power, Inc. ........ .. 
MN Eden Praira, Btaas Co. ..... " ........ . 
MN N. St Pau~ Eciaon Controls .......... . 
lAS ~EIcIms. ...................... . 
MO Kansas City, Richland Automation ... . 
MT Mouser EIcIms. ...................... . 
NE Omaha, Automation EIec. ............ . 
NV EIko, Platt EIec. Supp. ............... .. 
NV Las Vegas, Sandy's EIcIm. Supp. ...•. 
NH ~,Cronin EIcIms., Inc. ' .•..•• 
NH WIndham, Orion Inds., Inc. .......... .. 
NJ E RuIherIord, A-A EIecIric, Inc. ...... .. 
NJ Randolph, Mouser EIcIms. .......... .. 
NY Canandaigua, Advacom Technlgy. Inc. 

NY Glen Head, Uvera Pol< Assocs. .•.•.•. 
NY Penn Yan, Advacom Technlg., Inc. .•.. 
NY Troy, Trojan EIcIm. Supp. ............ . 
NO Mouser EIcIms. ..................... .. 
NO Mouser EIcIms. ...................... . 
OH Cleveland, Major EIcIms. Corp. .......• 
OR Beaverton, Platt EIec. Supp. .......... . 
OR Clackamas, Platt EIec. Supp. ........ .. 
OR Eugene, Platt EIec. Supp. ... ' ........ .. 
OR MedIord, Platt EIec. Supp. ............ . 
OR Portland, 04 Controls ................ . 
OR, Portland Metro, Platt EIec. Supp. ..... . 
OR Salem, Platt EIec. Supp. .............. . 
OR Tualatin, Platt EIec. Supp. ............ . 
PA McKean, Advacom, Inc. .............. . 
PA N. Versailles, OMD Elclms. .......... .. 
TX Mansfield, Mouser EIcIms. .......... .. 
UT Salt Lake City, Platt Elec. Supp. ...... . 
UT Salt Lake City, Standard Supp. Co. ... . 
VA Sterling, ICE Comps., Inc. ............ . 
WA Bellevue, Platt EIec. Supp. .......... .. 
WA Longview, Platt EIec. Supp. .......... . 
WA Sea\tIa, HD. C8IT1lbeI1 .: ............ .. 
WA Seattle, Platt EIec. Supp. ............. . 
WA Vancouver, Platt EIec. Supp. ........ .. 
WA, Yakima, Platt Elec. Supp. ............ . 
WI Cedarburg, A-A ,EIecIric, Inc. ......... . 
WI Green Bay, A-A Electric, Inc. ........ .. 

INTERN 
208-233-2002 
208-734-6413 
217-358-1896 
708-232-7300 
708-253-3898 
309-891-4840 
812-424-7541 
8OQ-346-6873 
913-782-8702 
316-287-5213 
600-346-6873 
8OQ-346-6873 
600-346-6873 
301-84Q-9640 
617-449-5000 
508-657-5155 
313-227-3604 
812-937-8902 
612-770-5122 
600-346-6873 
816-241-2000 
600-346-6873 
402-331-2255 
702-753-7553 
702-383-8353 
603-624-0105 
603-437-4448 
201-777-5477 
600-346-6873 

71 &-396-9050 
516-759-9300 
315-536-2221 
518-274-4481 
8OQ-346-6873 
800-346-6873 
216-481-2100 
503-841-6121 
503-855-3504 
503-485-7526 
503-772-1414 
503-859-7891 
503-224-1919 
503-581-7012 
503-684-2087 
814-476-7774 
412-676-6020 
8OQ-346-6873 
801-974-5733 
801-488-3371 
703-476-2677 
20&-885-4124 
206-423-4800 
206-433-1900 
208-824-4063 
206-899-4833 
509-452-6444 
414-377-6000 
414-499-6000 

315-437-6700 
516-759-9300 
315-536-2221 
516-349-1600 
516-274-4481 
919-781-7004 
216-481-2100 
513-890-8322 
216-582-0075 
aoo-&89-4761 
405-831-7729 
503-855-3504 
503-640-4641 
503-772-1414 
503-859-7891 
503-224-1919 
503-684-2087 
814-476-7774 
412-676-6020 
412-823-5400 
8OQ-346-8873 
8OQ-544-1014 
8OQ-346-8873 
803-638-7101 
8OQ-346-6873 
800-346-8873 
615-626-6009 
1IOQ-869-4761 
512-834-1415 
512-339-1131 
214-320-0294 
aoo-&89-4761 
713-847-3583 
aoo-&89-4761 
600-346-6873 
214-644-3444 
801-546-9570 
601-488-3371 
600-346-6873 
Il00-544-1014 
703-478-2480 
703-476-2677 
206-423-4600 
206-433-1900 
2Q6.624-4063 
206-699-4833 
8OQ-346-8873 
414-377-8000 
414-499-6000 
812-881-2191 
708-520-1200 
8OQ-346-6873 
804-273-0882 
804-886-1667 

FAX: 617-782-7416 
INTERNATIONAL POWER DEVICES INC., 155 N. 

816-348-0510 
714-650-2001 
714-671-1020 
600-348-8873 
213-435-3451 
816-765-8585 
816-793-1195 
408-945-1050 
408-452-1590 
406-496-8811 
600-348-8873 
805-522-7394 
605-497-7515 
819-596-3955 
600-346-6873 
203-285-3134 
800-346-6873 

Beacon St, BrIghIon, Mil. 02135, Tel: 617-782-3331; EmpI.: 
96; SIs. Mgr" Aileen Llu, G/M; Dist. Mgr: RuaeaU Mitnlk 
.. ....... .... ... . .. .... .. .... ........ ... ... 001719-1805 

LocsJ SaleS Offices & Reps 
AL Huntsville, Macro Mktg. .............. . 
A2 Chandler, B.EC-COM .............. .. 
CA Los Angelas, Power Partners ........ . 
CA San Diego, Power Partners .......... . 
CA SanRamon, Tech. Conslls. .......... . 
CA San1a Barbara, Power P8rtners ••••••• 
CO FrankIown, MAC .................... .. 
CO Littleton, MAC ...................... .. 
FL MaItland, Hawkins Fredrickson Assocs. 

205-883-9630 
602-893-2930 
213-215-0800 
'619-56Q-0099 
415-930-0829 
805-966-3309 
303-aa0-a750 
303-794-4684 

...•...•...•.•.••....•...•....•..... '... 407-831-2474 
FL ~ Beach, Hawkins Frederickson Assoc. 

.. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .... .. . 305-979-0330 
FL Tampa, Hawkins Frederickson Assoc. 

813-885-6941 GA 
813-854-4004 L 
404-448-8670 IA 
404-449-8870 MA 
404-263-0421 MA 
600-346-6873 MA 
600-346-6873 MI 
208-376-5643 MN 
208-524-8171 

Noroross. Macro MkIg. .............. .. 
Chicago, M. GoItlieb Assocs. ••••••.••• 
Cedar Rapids, Lorenz Sis. .......... .. 
ArlIngton, Interstate Sis. Assoc. ..••••• 
Bolton, Future Electronics., Corp. •..•.• 
Chelmsford, Interstale Sis. Assoc. •..•• 
Ann Arbor, Augnat Assocs. .......... . 
MinneapoRs, Robert W. MarahaII Corp. 

813-851-1063 
404-882-5580 
312-775-8820 
319-377-4886 
617-~14 

508-388-2400 
508-256-2267 
313-888-3134 

812-929-0457 
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INTERN Manufacturers and Sales OffteesDirectory 
MN MInneapoIIa, ScoIt EIc:tm: SIs.......... 81H29-2985 
NJ Glan Gardner, DInr-Hayes •••..••••. 80().225-8760' 
NJ HaddonIIaId, Sunday O'BrIan ......... 809-429-4013 
NY' I'EIt J*II18, Daner~ ........... 80().225-8760 
NY RocheIIIer,IndI. Tech. SIs. ••• ••••••.•• 71Hn-1828 
NY SmIIhIown, T & K SIs. •..•••••. ,........ 5111-724-G458 
NO RaIaigh, C-Tech Sis. ••.•••.••.••••.•.• 91IH82-8100 
OH AkIon. Augnat Aaaocs. •.•.••.••.•. ;... 218-273-1211 
OH Dayton, Augnat Aaaocs. •.••.••.•••.•• 513-298-1507 
OR Baaverton, Future ElcIma, CoIp. ...•.• 503-II4&-e545 
OR Baaverton, Pacific MkIg. SpecIalIsts Inc. 

• • . •• . • . ••• . • .• .• . . . • . .. . . ... • . . .. .• . . . 503-641-11373 
TX Dallas, SeaIon CoIp. .................. 214-980-9880 
TX Houston, SeaIon CoIp................. 713-731-2649 
VA Richmond, GIasacockAaaocs. ........ 804-711&-2125 
can KanaIa, On!. Camden MkIg. Techlgs. 

........................ ............... 613-591-11555 
Can ' Mls_allga, Ont., Canadian MkIg. Technlgs. 

.. . .. . • .. • . . . • . .. . • .. . • . • . • . . • . .... . • . . 416-612-0900 
can PoInte Claire, Que., CanadIan MkIg. TechnIgs. 

• . .• • . . • . • • . • •. . •• . • . .• . . •. . •. . ..•• •• •. 51+894-6088 

LcceJ DISI1fbuIDI8 
fJL HuntsvIlle, Future ElcIms., CoIp. ••••.• ' l!05-lI»2322 
/IZ. Phoenix, Belinda. .................... 602-968-7800 
/IZ. Phoenix, Future ElcIma, CoIp. ........ 602-968-7140 
CA Agcua Hals, BelIInclIIIriea ., •.•. . •• •. 816-671M1501 
CA AnaheIm, Computech EIcIms. ......... 714-9311-9113 
CA ChaIsworIh, Future ElcIma, CoIp. .•... 818-772-8240 
CA Huntsville, Future EIcIms. .•.••.••. . . . . l!05-lI»2322 
CA Irvlna, Future ElcIms., CoIp. ..... ,..... 714-250-4141 
CA Loa AngeIea, Belinda. ................ 21:H126-6778 
CA ~ Computech EIcIms. .......... 408-945-9100 
CA SacnImenIo, IIeIlInds. ................ 916-652-0414 
CA San 0Iag0, 1IeIl1nds................... 619-288-1277 

Can V_, B.c.. Future EIc\ms., CoIp. , 
....................................... 604-294-1166 

OR, Baaverton, Future ElcIma, Corp; ;..... 503-645-9545, 

INTERNATIONAL POWER MACHINES, 2975 Miller 
Park North, Garland, TX75042, T8I:8O().527-12011; TB.EX: 
1635921PM POWERDAI., FAX: 214-494-2690; SIs. Mvr" 
Barry PaparmasIar, VP MIdg. & Sis. ' 

International 
Ibwer Sources, Inc. 

FAX: 508-879-8669 
INTERNATIONAL POWER SOURCES, INC., 200 

Butterfield Dr. Ashland, MA 01'121, Tel: 506-661-7434 
•••• : .•..•...••.• ;......................... 001107-1I0Il 

LcceJ Sales OffICIIS & Reps 
IlL Huntsville, Murcota ................... 206-539-6476 
/IZ. Scottsdale, ~ Up EIcIms. • .. .... .. 602-955-1105 
CA Laguna HlAII, EIecIro VenIu'e South •. 714-591-9244 
CA Loa Altos Hills, H B MkIg. ............. 415-941-4060 
FL Palm Beech G8Idens, Gfaham Assocs., Inc. 

.. • .. • .. • • .. • • • . . • • • • • • • • • • • • .. • • • • • • • • 407-822-4049 
IL Arlington HgIs., PhuenIx EIctm Sis. ... 706-3114-4422 
KS 0IaIhe, Tech. SIs. Aaaocs. ............ 913-629-2600 
MD Hunt Valley, Eagle Sis. Corp. .......... 301-866-3930 
MA Franklin, OEM MkIg. & Sis. ............ 5OB-526-4983 
MN Edina, Engi.-ing Prods. Assoc., Inc. 

CA San 0Iag0, Future EICtms., CoIp. .•.•.• 819-279-5020 MO 
CA San Joaa, Future ElcIms., CoIp. ....... 40&-434-1122 NH 

St. Louia, Tech. Sis. Aaaocs. ........ .. 
612-835-9022 
314-521-2044 
6OH93-OOO9 
516-935-3200 
. 919-722-9445 
513-931-1666 
215-366-4570 
214-699-9976 
601-456-9570 
414-762-3335 

CA S\mnyYaIa, BelIInds. .. .. .. . .. . .... .. .. 406-734-6570 NY 
Salem, OEM MIdg. & SIs. ........... .. 
Jericho, J-Square MkIg. ............. .. 

CO Denvw, BelIInds. ..................... 303-424-1985 NO WIiIston-SaIem, Muroota ............ .. 
CO Denvw, Future EIc\ms., CoIp. ......... 303-421-0123 OH Cincinnati, KCH Co. ................. .. 
CT BeIheI, FUIIn EICtms., CoIp. ... ....... 203-743-9594 PA Montgomeryville, Eastern Sci. MIdg. .. . 
FL AJtamonte Springs, Bellinds. • • . .. . . • . • 407-339-0078 TX Richardson, Jim D. Gray & Assocs. ••. 
FL AJtamonte Springs, FUIIn EIc\ms., CoIp. UT Ogden, Taylor MkIg. ................ .. 

....................................... ' 407-767-8414 WI Brookfield, McMahon SIs., Inc. ....... . 
FL CIeInater, Future EIctmcs............ 813-53G-1222 
FL CIeInater, Future EIc\ms., CoIp. ..... 813-530-1222 
Fl Oldsmar, Applied ~ .............. 81:Hs4-4004 
GA Atlanta, Future ElcIms., CoIp. ......... 404-441-7676 
GA NorcIoss, Applied ~,Inc. ..•••.•.• 404-263-0421 
GA NorcIoss, BeIIInds. ............. ",' ... 404-862-0II23 
L ChICago, FUIIn EIecIronIcs .... .. .. .. • 708-662-1255 
L Elk Grove Village, BelIInds. ....... ,... 7OIJ.64O.1910 
IN Fort Wayne, BelIInda. ................ 2111-423-3422 
IN indianapolis, Belinda. ................ 317-87~ 
IA Cedar Rapids, BeIIInds. .............. 3111-365-4677 
MO ,Columbia, Future ElcIma, CoIp........ 301-2I10-0600 
MO GaIthersburg, Axis EIcIms. ............ 301-840-8640 
MO ~ BelIInds. ..................... 301-853-2566 
MA Andover, BeH Inds. .... .... • .... .. .. . .. 506-474-8860 
MA Bolton, Future ElectronIcs ............ 506-779-3000, 
MI Brighton, Applied ~,Inc. .......... 313-227-3604 
MI DeIroIt, Future EICtms., CoIp. .......... 313-261-5270 
MI UvonIa, LW.C. Dlslrtbulors ............ 313-464-7700 
MI Wixom, IIeIlInds. ..................... 313-347-8633 
MN Eden PraIrIe, Future ElcIms., CoIp. ..•. 612-1144-2200 
MO Sl LouIs, FUIIn ElcIms., CoIp. .... .... 314-469-11605 
NH Londonderry, Orion Inds. •.•••••..•.••• 603-437-3260 
NJ Fairfield, Future ElcIma, CoIp. ........ 20,1-227-4346 
NJ LodI, TRC EIcIms. .................... 201-779-8282 
111M AIIuquerque, Ben Inds. .•.•.........•. 505-29~2700 
NY Long Island, Future ElcIms., CoIp. • . • . . 516-234-4000 
NY Rochesler, Future EICIms., CoIp. ...... 716-27~1120 
NY Syracuse, Future ElcIms., CoIp. ....... 315-451-2371 
NO ChartoIIe, Future EICtms."CoIp........ 704-529-5500 
NO RaleIgh, Future EIc\ms., Corp. ....... ;. 919-7fIO.7111 
OH Dayton, 1IeIl1nds. ..................... 513-435-8660 
OR Baaverton, Future ElcIma, CoIp. .•... ; ~ 
OR Lake Oswego, 1IeIl1nds. .............. 503-635-8500 
PA Allentown, TRC EIcIms. ............... 215-3111-8977 
PA PhiladelphIa, Future ElcIma, CoIp. ..•. 609-776-7800 
TX Dal~ IIeIlInda. ..... ~ .... .• .. .. .. .... 214-61l().()466 
TX Dallas, Future ElcIms., CoIp. .......... 214-437-2437 
TX Dallas, SeaIDn EIcIms. ................ 214-8BO-88eO 

LcceJ DIsIribuIots 
CA Redwood CIty, HdB EIcIms. ......... .. 
GA NorcIoss, Applied ~,Inc. ..•....•. 
MI BrIghton, ApplIed ~, Inc. ....... , .. 
NH Londondeny, OrIon Inds., Inc. ........ . 
TX StafIord, Southwest EIcIms. ......... .. 

415-366-1366 
404-263-0421 
313-227-3604 
603-437-4446 
713-240-4000 ' 

internatiOnal 
II<~RI Rectifier 
FAX: 213-772-9028 

INTERNATIONAL RECTIFIER CORP~ 233 Kansas 
St., EI SegtnIo, CJI, 90245, Tat 213-~2000; Empl: 
2400; SIs. Mvr" Don Prescott; DIBt. Mgt" $haWn Fogarty 
' ................................................. &01507 

LcceJ Sales Offices & Reps 
fJL Huntsville, Montgomery MkIg, Inc. .... 205-830-0498 
A2. Phoerix, SUn State Tech. Sis. .• . . • . . . • ~220-0595 
CA, ChaI:sworth, First Rep................. 816-716-6155 
CA MIn. View, Brooks Tech. Grp. ......... 415-f16O.3660 
CA San DIego, Harvey K-.g, Inc. . ...•... .. 619-567-9300 
CA Tarzana,~Camp.SIs. ........... 816-681-9111 
CO Englewood, Thorson Rocky MoootaIn, Inc. 

. .. .. .. .. . .. . .. .. .. .. • .. .. .... .. .. .. ... 303-7119-3435 
CT Fairfield, NAG. Ltd., Inc. .............. 203-364-1112 
FL AIlamonte Springs, Lawrence Assocs., Inc. 

• .. • ... • .. • .. • • • • • • • • • • • • • • • • • • .. • . • • .. 407-339-3655 
FL KIssimmee, InIL RectIfier •••••.• • • • • • •• 407-933-2363 
GA Norcross, Montgomery MkIg., Inc. ..... 404-447-8124 
IL Palatine, InternaIIonaI RactIfler •..••.•• 31 ~7-0002 
IL RoIling Meadows, Phase II MkIg., Inc. 

TX Houston, Future ElcIms., CoIp. ••.•.•.. 713-556-86118 KY Carme~ Tech. MIdg. CoIp. .......... .. 
706-606-1330 
317-844-8462 
219-432-5553 
319-396-3226 
502-893-1377 
816-796-6884 
617-27()'9800 
313-499-8626 
61~1-9790 

314-291-5920 

TX Houstoo, SeaIon EIcIms. .............. 713-731-2649 IN 
UT Midvale,8eII1nds. .................... 601-255-8611 IA 
UT Salt Lake City, Future EICIms., CoIp. .. 601-972-84611 KY 
WA Redmond, Future Elclms., CoIp. ...... 206-681-8199 MO 
WI WaukaIIha, IIeIlInda. ................. 414-547-8679 MA 
WI Waukeeha, Future Elctms., CoIp....... 414-78&-1884 MI, 
Can Calgary, AI!., Future ElcIma, CoIp. ..•• 403-250-5550 MN 
Can Edmonton, Alb., Future EICIms., CoIp. MO 

.. .. . .. . • . • .. . . . . . • . • . . .. . .. • . ... . . .. . . 403-436-2656 NJ 

Ft Wayne, Tech. MkIg. CoIp. ......... . 
Ceda' Rapids, HiIec Cen\raI, Inc. ..... . 
louisville, Technlg. MkIg. CoIp. ....•.. 
blciepandellca, Hitec Cen\raI, Inc. ..... 
Burlington, AD/Nova Sis., Inc. .......•. 
FaminglOn Hills, Luebbe SIs. .•••.•.•• 
Edina, Mel Foster Tech. Sis. .... ;; ... . 
Bridgeton, Hilec CenIraI, Inc. ........ .. 
PaIIiaades Park,.lntemaIionai RectIfier 

Can Misliss8Ugll, Future ElectronIcs ...... 416-612-9200 
can Man\r8aI, Que., Future EIcIms. CoIp. .. 514-694-7710 
Can Ottawa, Ont., Future EICtms., CoIp. .... 613-820-6313 
Can Quebec City, Que., Future EICtms., Corp. 

NJ W. CaIdwaII, Tech. MIdg. Grp. ....... .. 
111M Albuquerque, RepIronix Ltd ........ .. 
NY E Syracuse, Nycom, Inc. ............. . 

.. .... • ; .. .. .. .. .. .. .. • .... .. . .... .. ... 416-682-8092 NY FIshkII~ inti. RecIIfIer ................ .. 

201-1143-4554 
201-226-3300 
505-~1718 
315-437-8343 
914'696-4262 

NY MalYlIa, Tech. Mktg. GIp. ......... .... 516-351-8633 
NO cary, Montgomery MIdg., Inc. .... ..... 919-<167-8319 
NO Greensboro,InIL Raciiner ...... ....... 919-2119-4762 
NC ~ MonIgomery MkIg., Inc. ;..... 919-851-0010 
OH Cincinnati, Luebbe SIs. Co: ........... 513-530-0800 
OH D8y\on, Luebbe SIs. Co. ... ;.......... 513-294-0426 
OH NOIIhfteId, inti. RectifIer ............... 216-<167-01152 
OH WesII8ke, Luebbe SIs. Co. ............ 216-899-0071 
OR Baaverton, a-a Tech. SIs., Inc. ..... 503-843-5074 
PA BroomaI, L D. "-Y, Inc. ............ 215-356-5300 
PA I'IIIIIIlUIgh, Luebbe SIs. Co. ........... 412-364-0460 
TX Austli!, BP SIs. ........................ 51~166 
TX HousIon, BP SIs.. ..................... 713-~144 
TX Richardson, BP Sis. .. ... ... ...... .. . .. 214-234-8438 
UT Salt Lake City, Thorson Rocky MIn, Inc. . 

....................................... 601-973-7679 
WA Kirkland, a-a.Tech. Sis., Inc. ....... 206-621-7442 
WI BrooIdieId, InIarnaIionaI RectifIer .•.... 414-764-2460 
WI Wauwatosa, Phase U MIdg., Inc. ....... 414-771-9966 

INTERNATIONAL RESISTIVE COMPANY, p.o. Box 
1660, Boone, NO 26607, Tel: 704-264-6681, 1B..EX: 46-
9902, FAX: 704-264-8665; Empl: 1700; DiBt. Mvr" Larry J. 
JohnaIon 

INTERNATIONAL RESOURCE SVcs. 7792 N.W.72nd 
Ave., MiamI, FL 33166, Tel: 305-864-2924, FAX: 305-865-
3127;~: 5; SIs. Mvr" Richard L WiM 

I 
FAX: 402-694-6180 

INTERNATIONAL SENSOR SYSTEMS, INC.. 
AIwora lnduaIriai PIt, Box 345, Aurora, NE 66618, Tel: ~ 
694-6111; ~: 45; SIs. Mgt" Wayne Roblee 
. ............. :............................ A·1730-1731 

LcceJ Sales Offices & Reps 
CA Mission Viejo, EA8 Assocs. Inc ....... 714-659-7701 
MD Baldwin, auatterbeck Sis. Inc. ........ 301-764-9400 
MA Scituate, Olsen Tech SIs. Inc. ......... 617-545-5101 
MN Millll8llpOlis. Sloss Assocs., Inc. .. • .. .. 612-925-2757 
MO Jefferson City, Williams Aaaocs. Co.. .. 314-893-2459 
NE Omaha, IONEB ............ ,.......... 402-895-4431 
NJ CoIHngswood, Rescuce ~ Inc. 

. • . • . • . . .. . ... .. . . • . .. . . . • . . . . . .. . .. . . . 609-669-3170 
NY UverpooL SyronIcs, Inc. ............... 315-451-0966 
NO Raleigh, Raycom, Inc. ................. 91~288-9827 
OH Cincinnati, Applied Data Mgt. ......... 513-579-8108 
TN McMInnville, B & 0 MkIg. ............. 815-473-7155 
WA BotheI~ Evergreen MIdg. Grp. ..•.•.... 206-465-8063 

INTERNATIONAL SENSOR TECHNOLOGY, 17771 
Filch St; Irvine, CA 92714, Tel: 714-863-I11I9II, FAX: 714-
474-7417; SIs. Mvr" Jack McCann 

INTERNATIONAL TECHNOLOGIES. INC. 66 Albany 
Ad, Warwick,RI 02666, Tel: 401-781-55115, FAX: 401~-
5885;~: 15; SIs. Mvr" RW. EIadoeo1er 

INTERNATIONAL TB.ECOMMUNICATIONS 
COMPONENTS, INC. 94 BEast~ Blvd., Deer Park, 
NY 11729, Tel: 516-243-1444, FAX: 516-595-9160; FSC 
No.: 0E6J8; ~: 15; SIs. Mvr" RIck Waller 

INTERNATIONAL TRANSDUCER CORP. Channel 
Technologies, Inc., 669 Ward Dr. Santa Barbara, CA 
93111, Tel: 605-863-2575, TELEX: 656 495, FAX: 605-
967-8199; FSC No.: ID 532;~: 65; SIs. Mvr" ChrIstine 
M. Bashforth 

1ff71NTEROPTICS 

FAX: 415-340-1670 
INTEROPTICS, Purdy Group, 770 AIrport Blvd., 

Burlingane, CA 94010, Tel: 415-347-7727, TELEX: 877-
1439 (PURDY UW);~: 35 .......... : ....... &01217 

LcceJ Sales Offices & Reps 
/IZ. Mesa, McDonakH<err Tech. Assoc. .•. 602-83&-7734 
CA PoWay, WlIIam SteIIansAssoc. ....... ·619-487-1115 
CA Suooyvale, P_ Assocs. ............. 406-735-9040 
FL Boca Raton, Bea!=on EIcIms. ... ....... 407-997-5740 
FL ClealWater, Beacon EIcIms ........... 813-796-2378 

708 North Amertcan offices only. For worldwide reps & distributors, see VoL W. EEM 1991 



Manufacturers and Sales Offices Directory 
FL Longwood. Beacon Elctms. ••......... 
MA Mendon, DMA MkIg. ................ .. 
MN EdIna, Dytec Instrs., Inc ............... . 
NJ Passaic, Ughtcomm SIs. Aasocs. .... . 
NY New York, Lightcomm Sis. Aasocs. .. . 
NC Fayettaville, lim-Tel< ................ . 
OH Cleveland, Marlow Aasocs. .......... . 
TX 0eI1as, Allied Comps., Inc. ............ . 
OR Beaverton, Pacific MIdg. Specialists .. . 
TX Austin, Allied Comps., Inc. ............ . 
TX Hurst, Allied Comps., Inc. ............ .. 
VA Richmond, EME IV, Inc. .............. . 
VA Williamsburg, EME 1V,1nc ............ . 
WA Redmond, Paclllc MkIg. Specialists .. . 

407-332-1940 
508-473-9456 
612-831-7169 
201-778-6540 
212-254-3211 
919-488-4101 
216-831-8232 
214-238-0406 
503-841-9373 
512-331-4494 
817-589-0456 
804-360-5049 
804-253-0171 
206-882-3144 

interpoint 
FAX: 206-882-1990 

INTERPOINT CORPORAnON, 10301 Willows Roads, 
P.o. Box 97005, Redmond, WA 98073-9705, Tel: 206-862-
3100; FSC No.: 50821; EmpL: 450; SIs. Mgr: o.T. 
Baughman, VP 01 Sis. •... A'1732-1733; 001810·1820 

Local Sales Offices & Reps 
At Huntsville, Nows Grp. ................ 205-534-0044 
lIZ Tempe, Gassner & Clark . . . . . . . . . . • . .. 602-968-9037 
TX Irving, Kite EICIm SIs. .. ...... ......... 214-988-0321 
CA San Diego, Varigon San Diego........ 618-578-0100 
CA Woodland Hills, Varigon Inc. ......•... 818-594-5080 
CO P8Iker, Tech. MkIg. Aasocs. ...... .. .. . 303-841-3435 
FL Ughlhouse Point, KruIek & Aasocs. ... 305-783-2501 
GA Norcross, Novus Grp. .. .. .. .. .. .. .. .. . 404-263-0320 
IN Fl Wayne, Corrao Marsh Inc. ......... 219-482-2725 
IN GreadieId, Corrao Marsh Inc. ......... 317-462-6568 
CA Mountain View, Weseloh-Swanson ... 415-96H)565 
FL Meilland, Jack Krutek & Assoc. ....... 407-628-4837 
MD Owings Mills, Neal Deoul Assocs. ..... 301-363-4311 
MA Wakafield, Howard C. Jappe Co. ...... 617-245-9359 
MN Minneapolis, ln1eI1ec .................. 612-921-8443 
KS Lenexa, Midweet Tech. Sis. ........... 913-868-5100 
MD Maniotsville, Neal Deoul Assoc. ...... 301-795-5775 
NJ Aanders, K & R Engrg. SIs. ............ 201-584-5235, 

NY E Syracuse, Advanced Comps. Corp. 

NC Cary, Novus Grp. .................... . 
OH Mayfield Village, Atthur H. Baier Co. .. . 
PA Pipersville, Yax Aasocs. .............. . 
TX Houston, Kite EIectm. Sis. .......... .. 
Cen Calgary, Alb., Cena Rep. Grp. Inc. .•... 
Cen MonIreaJ, Que., Cella Rep Grp. Inc. .•.• 
Cen Surrey, BC, Cella Rep Grp. Inc. •....•. 
Cen Willowdale, Ont, Cena Rep. Grp. Inc. .. 

Local DlstributonJ 

600-631-9362 

315-699-2671 
919-460-m1 
218-46H1161 
215-768-2100 
713-738-5258 
403-243-5148 
514-278-4477 
804-589-6595 
416-250-8683 

IA Cedar Rapids, Midweet Tech. Sis. .. ... 318-393-5115 
KS Goddard; Midwest Tech. SIs. .. .. .. .... 316-794-6565 
Me Earth CIty, Midweet Tech. SIs.......... 314-298-8787 
lIT Salt L.aka CIty, Technology MIdg. Assoc. 

..••.••••••.•••..•.••.•...•.••..•..•.•• 601-943-5609 

co Denver, Integra1ed EIctms. .......... .. 
FL Fl Lauderdale, Powell Elclms. ....•••• 
GA Norcross, Allied EIctms. .............. . 
IL Chicago, Fedaral Screw Prods. ...... . 
IL Elgin, Allied EIcIms. .................. . 
MD Columbia, Powell EIctms. ............ . 
MA Lynn, Land EICIm Co. .............. .. 
MA Westborough, Powell Elclms. •••...••• 
MA Wilmington, Allied Elclms. .......... .. 
MN Minneapolis, Bergquist .............. .. 
NJ Englewood, Powell EIcIms. •.•••....•. 
NJ Ml Laurel, Allied EIctms. ............ .. 
NY Buffalo. Summit Distrs. .............. .. 
NY' Rochester, Alrled EIcIms. ............ . 
NY Rochester, Summit E1ctms. •..•..•..•. 
NC Raleigh, Allied EIcIms. .............. .. 
NC W~ Kirkmen EIcIms. ..... . 
PA Philadelphia, Powell Ek:Ims. , ........ . 
PA PiIIsburgh, Allied Elclms. ........... .. 
TX Fl Worth, Allied EIctms. .............. . 
TX Irving, Powell ........................ . 
lIT Sell L.aka CIty, Standard Supp. Co. ... . 
WA Saaltle, Allied EIcIms. ................ . 
Wi Milwaukae, Taylor EIec. Co. .......... . 
Cen Don Mills, Ont, Saynor Vereh •.••..•.. 

303-292-8121 
305-484-8377 
404-448-8595 
312-478-5744 
312-697-8200 
301-821-8080 
617-592-2220 
617-368-6100 
617-942-0150 
612-835-2322 
201-894-0800 
608-234-7769 
716-887-2800 
716-244-9440 
716-334-8110 
919-876-5845 
918-722-8131 
215-365-1900 
412-387-4124 
817-336-5401 
214-550-0547 
801-486-3371 
206-547-2627 
414-241-4321 
416-445-0723 

INTER·TECHNICAL GROUP INC., WIMA DlV.2269 
Saw Mill River Ad., SIe. 400, P.O. Box 217, Elmsford, NY 
10523, Tel: 914-347-2474, FAX: 914-347-7230; EmpL: 17; 
SIs. MgT: Gary M. Fey; Dist. Mgr: Andrew E Dvorscak 
.. ..•.. . . .•.. ... .. . .. ... ..•.. . . . . ..•••.•..• A'1071-1073 

Local Sales Offices & Reps 
At Huntsville, J. R. Aasocs. .. .. .. .. .. .. .. . 205-830-2130 
lIZ Phoenix, Saguaro Sis. ................ 602-861-1858 
CA C8mpbe1~ Shur Sis. .. .. .. .. .. .. .. .. ... 406-374-5577 
CO Arvada, AnowHead/CSI Sis. Corp. .. .. 303-423-5556 
FL Clearwater, ElectrocrafI, Inc. .......... 813-573-2277 
GA Conyers, J.R. Aasocs. ................. 404-760-1815 
MA Millia, SeImark Aasocs., Inc. ........... 508-376-2914 
MI Detroit, Qualilron ..................... 313-534-1511 
MN MirtnupoIis, Holmgren Aasocs. ......• 612-786-7841 
NY Rochester, BKT Aasocs., Inc. •••...•••. 716-481-9680 
NY Smith1own, T & K Sis. .. .. .. .. .. .. .. .. . 516-724-3456 
NC Greensboro, Arthur, Harris and AsI!OO. Inc. 

. ... .. . .. .. .. .. . .. .. . . .. .. .. .. .. .. . . .. . 918-275-3030 
OR Beaverton, Harry levinson Co. ... . . . . . 503-69().1312 
OH Columbus, Tom Mulligan Co. ......... 614-457-2242 
TN Ch~J.R.Asaocs. ............ 615-977-0711 
TX Hous1on, Bany SIs., Inc. ............... 713-784-5660 
TX Richardson, Bany Sis, Inc. ............ 214-234-0255 
lIT Midvale, Arrowhaed/CSI SIs. Corp. ... 303-423-5556 
VA Richmond, Glasscock Aasocs. ........ 804-740-0063 
WA Saaltle, Harry Levinson Co ............ 206-382-1300 

Local DislributonJ 
CA Sen Jose, Shelly-Ragon, Inc. .•..•..... 
CA Sunnyvale, Capsco Sis., Inc. ........ .. 
CT Bridgeport, Park Distrs. Inc. .......... . 
CT Walinglord, Midslate EIcIms. ........ . 
FL Melbourne, Pridmore Corp. .......... . 
CO Englewood, Indelco, Inc. .. .......... .. 
... Rosemont, Advent Elclms., Inc. •..•... 
IN Indianapolia, Advent Elclms., Inc. ...•.. 
IA Cedar Rapids, Advent Elclms., Inc. ••.• 
MA Ashland, March EIcIms. .............. . 
MN New Brighton, Chris Elclms. Dlstr. • .. . 
NJ East Brunswick, Brothers E1ctms., Inc. 

408-432-0600 
408-734-3020 
203-368-7200 
203-265-9900 
407-727-2491 
303-694-9444 
312-297-8200 
317-872-4910 
319-363-0221 
508-881-6715 
812-831-2847 

INTERSWITCH, Wm. J. Purdy Co. 770 Airport Blvd., NM AIbuQlJ8lque, BeIaIron EIcIms. .•.••... 
201-238-2200 
505-821-1122 
516-583-6000 
315-536-2221 
513-836-8633 
215-383-2250 
412-878-6020 
214-231-0170 
206-382-1300 

Burling8ma, CA 94010, Tel:. 415-347-8217, TElEX: 677- NY Bohemia, March EIcIms. ............ .. 
1439, FAX: 415-340-1670; FSC No.: (Purdy UW); EmpL: .32; NY Penn Yan, Advacorn Technlg., Inc. ... . 
SIs. Mgr: Clarence Bruoa .. .. .. .... .. .. .. .. .... a'1817 OH Englewood, Argant Inds., Inc. ......... . 
Local Sates Offices & Reps PA 

PA CA BurUngama, Interswitch ............... 415-347-8217 TX 
CA Burbank, Darco .... ...... .. ........ ... 818-504-2425 WA 
CA BurHngame, William J. Purdy Co. .... .. 415-347-7701 

Ex1on, VSH Elctms. .................. . 
North Versailles, CMD EIcIms., Inc. ... . 
McKinney, Prima Distrbg. Co. ........ . 
SaaItIe, Kam EIcIms. Dlv. .. .......... .. 

CO Englewood, WiIRam J. Purdy Co. ...... 303-790-2211 
IL Addiaon, Hedge Assocs., Inc. ......... 708-543-0888 
IN Indianapolis, John Sukup Inc. ......... 317-253-5501 
MA Framingham, Gallagher Aasocs., Inc. .. 508-626-2348 

INTRA-coMPUTER, 87-48 Ven Wyck Expwy. Jamacia, 
NY 11418, Tel: 718-297-ssoo. FAX: 718-297-5518; EmpL: 
9; SIs. Mgr: Art Yaglen 

ISOTEM 
IR SCIENTIFIC, Box 110, CarlIsle, MA 01741, Tal: 508-687-

7110; EmpL: 10 

ISC CARDION ElECTRONICS, INC. Long. Istsnd 
Expwy. Woodbury, NY 11797, Tel: 516-921-7300, TElEX: 
221683 CARD, TWX: 5100221-2179, FAX: 516-921-7330; 
FSC No.: 12909; EmpL: 450; SIs. Mgr: F. J. GaraIIa 

ISC DATACOM, ISC Defense & Space, 1288 
Reamwood Ave., Sunnyvale, CA 94069, Tel: 408-747-
0300, FAX: 408-747-1873; FSC No.: 74444; EmpL: 35; SIs. 
Mgr: 0. Frank 

ISC MAGNETICS DIV. See Aeroflex Labs., Inc., 
Magnetic Prods. Div. 

ISKRA ELECTRONICS, INC., 155 DupontSt., PlaInvIew, 
NY 11803, Tel: 518-348-0222, TELEX: 221527, FAX: 516-
348-7642; SIs. Mgt: DebbIe GremI10 
.. .. . .. .. .... .. .. .. .... .. .. .. .. ..... A'1075, 1123, 20116 

Local Sales Offices & Reps 
IL Cary, Bob Burna & Aasocs. .......... . 
NM Albuquerque, FP Sis. ................ . 
IN 1ncienapoIia, Insul Reps. ............ .. 
LA Hernmond, [)aa9I MkIg. of LA, Inc. ••• 
lIZ Tempe, F PSIs. ........ , ........... .. 
NJ Medford, CEF Aasocs. .............. .. 
GA AIpharatta, R A Sis. .................. . 
NY North Port, R. P. Luce & Co. ........ .. 
NC New Bern, R A Sis. .................. . 
OH Mentor, Sales Plus .................. . 
SC Easley, R A Sis. ...................... . 
TN Knoxville, Insul Reps ................ . 
lIT Sell L.aka CIty, Sage Assoc. .......... . 

Local DisIJIbuIors 

708-516-3322 
505-345-5553 
317-251-1994 
504-542-1115 
602-694-5303 
608-953-8945 
404-442-8749 
518-754-5084 
918-244-2672 
216-842-7811 
803-858-1859 
815-691-7586 
601-487-5451 

MA Billerica, Baldwin Comps. Ctr. ......... 508-887-8710 
NJ Waatwood, Seacor ................... 201-686-5600 
NY Ronkonkoma, Baldwin Comps. .. .. .... 518-588-5700 

IS 
FAX: 516-937-3840 

ISLPRODUCTS INT'L, LTD., 235 Robbm I.&, SIe. 270, 
Syosset, NY 11791-6093, Tel: 516-937-3475, TELEX: 
503242; EmpL: 10; SIs. Mgr: Ken Kawaller 
.. .................. A'1734, IOU, 2237; Co1., 1751 

Local Sales Offices & Reps 
IN indianapolis, 0.0. EIec1ro Sales ....... 317-255-1508 
MN St Pau~ Countryman Assoc. ........... 812-645-\1151 

ISOCOM INC., 274 E Hamilton Ave., Sle.E, C8mpbeII, CA 
95008, Tel: 406-370-2212, FAX: 406-370-2308; SIs. Mgt: 
Stephen Parry; Diat. Mgt: Glenda Rasa 

ISOlAnON PRODUCTS, INC. 157 San Lazaro Ave., 
Sunnyvale, CA 940118, Tal: 408-730-4872; EmpL: 5 

ISOREG CORP. 410 Great Ad., P.O. Box 488, LiIIIeIon, MA 
01480, Tel: 508-486-9483, FAX: 508-486-3539; FSC No.: 
7V052; EmpL: 75; SIs. Mgr: Paul Foss; Diat .. Mgt: Paul 
Foss 

~ 
ISOTEK 

+lH··· 

FAX: 508-676-0885 MI Royal OBI<, HiUtronIcs, Inc. ............ 313-435-0920 
MN Mlnneapolia, Hei-Lite Sis., Inc. ...•. . . • . 612-550-0506 
NY VictOr, Net Sis., Inc. ................... 716-824-1844 

INTRONICS, INC. 150 Den Ad.,Centon, MA 02021, Tel: ISOTEK CORPORAnON, 586 Wilbur Ave., Swansea, 
617-828-4992, FAX: 617-828-5050; EmpL: 75 MA 02m, Tel: 508-673-2900; EmpL: 3; SIs. Mgt: Steve 

OH Clevaland, Marlow Aasocs. ........... 216-881-8232 
OH Dayton, Marlow Aasocs. .............. 513-274-9666 
OR Beaverton, Pacilic MkIg. .............. 503-841-8373 
PA Ambler, W.R. Hartmaier Aasocs. . . . . . . . 215-843-8691 
TX Dalles, Eicom MkIg. ................... 214-241-2166 
TX Houston, EIcom MkIg. ................ 713-350-6084 
WA Redmond, Paclllc MkIg. •• • • • • • • • . . • • . • 206-882-3144 
NJ Leonia, Peter E Schmitt Co., Inc. •••• .. 201-944-2806 

Local DIsIributors 
At Hunteville, Powell EIctms. ............ . 
CA COsta Maaa, Powell EIctms. ........ .. 
CA Fremont, Allied EIcIms. .............. . 
CA San Jose, Powell EIcIms. ............ . 
CA Sunnyvale, Penskx:k ................ . 
CA Tustin, Allied EIcIms. ................ . 

205-538-2731 
714-754-1717 
415-77~90 

406-843-9020 
408-73000300 
714-869-4190 

ION PHYSICS CO. 11 Industrial Way, Atkinson, NH 03811, 
Tel: 803-893-86B7, FAX: 603-693-8729 

IPAC GRP. 30471nd1. Blvd., Bethel Pk., PA 15102, Tal: 412-
831-9200, TWX: 510-897-3935, FAX: 412-831-8580; 
EmpL: 50; SIs. Mgr: Joseph Gill 

IPM, INC. Elnik Systems. 3 Edison Place, Fairfield, NJ 
07004, Tel: 201-1182-8033, FAX: 201-892-8037; EmpL: 8; 
SIs. Mgr: Claus J. Joens 

~ .......... : ................... A'112l1-1127 

SOTEMP 
RESEARCH. INC. 

FAX: 804-977-1849 
IRONICS INCORPORATED. 798 CsscadIIia St.,. Ithaca, ISOTEMP RESEARCH, INc.. P.o. Box 3389, 

NY 14850,TeI:607-277-406O, TELEX: 705-742; SIs.Mgr: ChartoItesvIIIe VA 22903, Tal: 804-295-3101; FSC No.: 
R. Chris Martens 031785; EmpL: 58 ........................ A'1378-1377 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 709 



ISOTEM Manufacturers and Sales Offices Directory 
LocBl Sales Offices & Rep8 

CA Fremorit, Wm Parks & Assoca ....... 415-796-0875 
CA San Diego, Quallronlcs ............... 619-695-0118 
IL. . Woodridge, TrencHronfcs .•. ,........ . 312-985-0626 
NO Raleigh, Godwin Assoca •••..•••••••. 919-647-3006 

ISOTRoNIcs, INC. Industrial Park, New BedIOrd, MA 
02745. Tel: 508-998-2000, 1WX:71D-344-1961; SIs.Mgr: 

, ,IeIfrey.!.an9 

ITEiCENCODER, See BEl MotIon System/ITEK 
Encoder Div. 

ITHACO, INC. Meas. & Control lilstrs. Div. 735 w. 
Clinton St, P.O. Box 6437, I1heca, NY 14851-6437, Tel: 
807-2n.764O, lWX: 51()'255-9S07, FAX: 807-272-4550; 
Empl: 100; SIs. Mgr: E. W. Seymour 

IlL CIRCUITS, 90 Don Park Road, Markham, OntarIo, 
canadaL3R 104, Tel: 416-475-6658, 416-492-9307, FAX: 
416-475-5097; FSC No.: FSCM 38747; EmpL: 95; SIs. 
Mgt: Dark WissInk 

ITRONIC-FUCHS CORP. p.o. Box 543, Buford, GA 
30518, Tel: 404'945-3844, FAX: 404'945-7768; Empl: 2; 
SIs. Mgr: Michul W8(JIef; DIBt. Mgr: MIchael Wegner 

ITT CANNON, 668 E. Dyer Road, Santa Ana, CA 92705-
5684. Tel: 714-557-4700. TB.EX: 75-3917, 1WX: 91 ().997-
0523; FSC No.: 71468;Multiple; ErI1JL: 1500; SIs. Mgr: 
Richard Torson; DIBt. Mgr: Rlchard Torson 

ITT 
FAX: 714-727-2109 

ITT COMPONENTS, ITT·C!JI'POration, 5 Jenner St, 

NO RalelQh,JWL .....•.. : •.•.•........... 919-787-4826 
OH Centerville, Omega Sis. .•..•.•.•..•..• 513-434-5507 
OH Cleveland, Omega SIs. • . . . • .• . . • . . • ... 216-36().9400 
OK Tulsa,MlIco •.. , ............ , ......•. , 918-582-9411 
TX Plano, MiIco Mktg. •••••..•.•••..• '".. . 214-57&-1998 
WA Redmond, EMG ••••..•••••••.••••••. ; 206-982-0962 
WA Vancouver, EMG ..•.....•.• ;......... .20&-254-4572 
WI Brookfield, Heartland ••...•.••.•..•..• 414-792-0920 

Local DIsttibutors 
No. HuntsvlIle,Time ..................... : 205-721-1133 
No. MobIle, ConIroI Design Supp. .•••••..• 205-685-6893 
/12. T<IfT1l8, ConIroI Design SuiJP. .. :...... 802-829-7981 
/12. Tempe, Richey Impact Elclms. .•.... . . 800-421-7258 
/12. Tempe, Time ..................•...... 802'-967-2000 
AR Maumelle, Control DesIgn Supp. ...... 501-951-3137 
CA Anaheim, ConIroI Design Supp. ...• :.. 714-821-1516 
CA Chatsworth, Time ..... ~ .. : •. :. . .• . . . . . 818-998-7200 
CA Garden Grove, Richey Impact EIctms. 

714-895-0060 
CA irvine, Intagra\8d EIcIms. ..•..•.••. : ... 714-837-9960 
CA Irvine, ITT Multi Cornps. ..... .......... 714-727-4001 
CA Oakland, BrIll ......................... 415-834-5688 
CA Saaamento, Integrated EIctms. ••..... 916-424-5297 
CA San Diego, Richey Impact EIctms. .... 619-271-4511 
CA San Diego, Time .......•...•.• :. .. . .•. 619-588-0129 
CA . San Jose, Integrated EIctms. ..•.••.•.. 408-263-1100 
CA San Jose, ITT Multicomps. ............ 408-279-0685 
CA San Jose, Richey Impact EIctms. ...•. 408-432-7100 
CA Santa MonIca, Master DIstrs. . • • • •• . .• . 213-452-1229 
CA Sunnyvale, Capsco Sis. •.•. . . • . . •• . . • . 408-734-3020 
CA Sunnyvale, Time . • . . • . . . . . . . . . . . . . . . • . 408-734-9868 
CA Torrance, Time .........•.•........... 2130320-0II80 
CA Tustin, Tune .......................... 714-689-0100 
CO Denver, Control Design Supp. .•.••..•. 303-295-1822 
CO Den_, Integrated EIctms. •......•.... 303-292-8121 
CO Englewood, NEP EIctms. .•........... 303-799-Il89II 
CO Englewood, Tline •........•.. ..... .... 303-721-9682 
CO Westminster, ITT Multicornponents ... 303-451-11740 
CT Cheshire, Time ..•.....•.....••..•..•. 203-271-3200 
CT East Haven, J.V. EIctms. .....••..•..•. 203-469-2321 
CT New Haven, Greene Shaw Co. . . . . . . . . 203-397-0710 
CT Wallinglord, Control Deeign Supp. • . . • . 203-289-9955 
FL Almonte Spgs., Control Design Supp. 

Irvine, CA 92718, Tel: 714-727-3001, TELEX: 681-389, FL Davie, ARCO Distrs. ................. . 
305-788-3220 
305-473-2550 
305-484-1778 
407-951-3636 
407-941-8585 

lWX: 910-595-1.744; FSC No.: 61725; EmpI.: 20; DIBt. FL FtLeuderdale, TIII18 ••..•.....•••.•.•• 
Mgr: M. Pommier ..•..... Ao2096-2097; 801508-1515 FL MeI:loume, Grea1e Shaw ............ . 

LocBl Sales OffIces & Rep8 . ~ 
No. Huntsville, JWL ......•....••.......... 205-883-1712 

Orlando, Time ....................... . 
Pompano Beh., ConIroI Design Supp. 

/12. Phoenix, Hartland ....•.•.....•..•..•• 802-492-0012 
CA Burbank, Darco .•.•.....•.•....•..•... ·818-504-2425 
CA San Diego, Varigon .................... 819-578-0100 
CA Santa Clara, Nova-TrQnix • • • . • • • • •• • • • 408-727-9530 
CO Englewood, Romulus Elctms. ..•.••... 303-77().4688 
CT GulIIord, Data Mark, Inc. •.••....•.••.•• 203-453-0575 
FL Pompano Bch., Bolton Assoca ••••••.• 305-975-7245 
FL stPelenlburg, Bolton ..•.........•... 813-684-2294 
GA Atlanta, JWL ••....•.•..........•..•... 404'32().7643 
IL Invem-. Heartland Tech. SIs. ....... 7011-358-6622 
IN Ft Wayne. MIS Sis. ................. , 219-436-3023 
IN Indianapolis, MiS..................... 31'7-981-0110 
KS WIchita, Thunderbird Tech. Sis. ..•...• 315-684-3941 
MD L.utherville, DGR ..•.•....•.......••... 301-583-1380 
MA Sudbury, KSA of New England . . . . . . . • 508-443-5681 
MI ~,EICIm Sourcee Inc. ........• 313-227-3598 
MN Minnetonka, Neotech .......•..•...... 812-935-7930 
MO Maryland HgIa, Thunderbird Tech. SIs. 

NJ Mt Laure~ Wyck Mktg. •.•...••.•..•••• 
NM Albuquerque, Syntech ............... . 
NY ManhasseI, Win Cor EIcIms. •..•..•... 
NY VIctor, Net Sis. Co. ..........•......... 
NO Charlotte, JWL ,. Assoca ••••.•••••.•• 

ITT Componenls 
A~aI;llt.:.cm:Ta!1Of1 

314-298-8940 
809-727-1070 
505-268-7951 
518-827-9474 
716-924-1844 
704-541-5750 

The 
Largest 
. Relay 

Distributor 
in the World. • 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

ortllrs PlaefJII by 3:00 pm. aTl 
Shipped thl Saml Day 

(213) 4~2-1229 (415) 835-1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Senta Monica, CA 9040<1 Oakland, CA 94808 

•.•......•..•..•..•...•.••...•.•..••.•• 305-782-1311 
GA Norcross, Time ....................... 404-368-0989 
GA Stone MountaIn, Control Design Supp. 

IL ChicagO, Leeds Electro Cornps. ...••.. 
L ChicagO, NEP EIctms. ..... ; ........ .. 
II. Hoffman Estates, Integrated EIctms. .. 
IL Schaumberg, Time .................. .. 
IL Schaumburg, ConIroI DesIgn Supp. ..• 
IN IndIanapoIla, Control DesIgn Supp. •... 
IN 1ncIanapo1ls, CSE ••..•••••.••••••••••• 
IN Indianepois, Mar EIctms. ............ . 
IA Marion, ConIroI DesIgn Supp. .....••.. 
KS Kansas City, ConIroI DesIgn S\4Jp. •••. 
MD Beltsville, RESCO-Washingtoo .••..•.. 
MD Columbia, Time ...................... . 
MD Jessup, TREEKO SIs. ...••..........•. 
Me White Marsh, Rasco .•................ 
MA Canton, Richey Impact EIctms. ......•• 
MA Newlon, Greene-Shaw Co. ..•..•...... 
MA· Pea):xxIy, Time ..................... .. 

404-979-3500 
312-825-3800 
708-595-8500 
312-843-2040 
708-303-3000 
.708-307-8900 
317-768-4559 
317-879-9119 
317-833-8699 
319-373-2923 
913-362-4248 
301-937-9100 
301-964-3090 
301-470-3300 
301-529-0500 
617-821-1500 
617-969-6900 
508-532-9900 
617-932-9404 MA Woburn, Control DesIgn SUpp. ..•..•.. 

MI Farmington HIlls, ConIroI DesIgn Supp. 
313-473-0220 

MI Uvonla, Key EIctms. ..•.••............ 313-489-5455 
MN Edina, Tme .......................... 612-943-2433 
MN MinneapolIs, Control DeeIgn Supp. .... 612-721-1628 
MN st Pau~ Shalley-Ragon ........•...... 612-642-2828 
MO Kansas City, ConIroI Design Supp. •.•• 913-362-4248 
MO Manchester, Tme .................... 314-391-8444 
MO st Louis, Control DeeIgn Supp. ••..••. 314-425-3150 
NY Las Vegas, Kiesub EIctms. . . . . .. . . . . .. 702-733-3888 
NJ' Marlton, Tune......................... 809-598-6700 
NJ Oakland, Relay SpeciaItiee............ 201-337-1000 
NJ Rockaway, Toner IIIds. .........•...... 201-585-9000 
NJ W. Bertin, GCI ..... :.................. 809-768-8787 
NJ Wayne, Tune ......................... 201-785-8250 
NM AIluquerque, Betatron EIctms. . . • . . . . . 5OP-344-2381 
NM AIluquerque, Harrlsonllntl. ..•........ 505-291-9951· 
NY E.~ Time .................•.. 315-432-0355 
NY Hauppauge, Time .. ' ............... ·... 518-273-0100 
NY Rocheeter, Masline ..........•.....•.. 715-548-5373 
NO Charlotte, ConIroI Design Supp. . • • . • .. 704-568-4410 
NO RaleIgh, Greene-Shaw ..........•..... 919-954-7138 
NO Raleigh, Rasco ....................... 919-781-5700 
NO RaleIgh, Tme......................... 919-647-9650 
OH . Clncimali, Schuster ..........•..•. ,., 513-489-1400 
OH Cleveland; Schuster ................. .216-425-8134 
OH Columbus, Time ... .. .••. .•..•.. .•. .•. 614-794-3301 

OK Tulsa, AltaIr Co. •......•.....••. , . . . . . .. 918-252-5781 
OR Beaverton, Integrated EIc\ms. ..•...... 503-641-1690 
OR PQrtIand, Time .•.....•.....•.. :. . . •. . . 503-684-3780 
PA Malverne, Control Design Supp. , .• . • . . 1'1 S;298-0150 
TX Austin, Time •..•.. ... ..•....•..••..... 512-345-7346· 
TX CanoIIIon, LCD •..•....•..•.••....•... 214-245-0600 
TX EI Paso, HarrIson/InU. ............. .,. 915-598-3406 
TX Houston, ContrOl DesIgn Supp. ••..•.• 713-888-4018 
TX Houston, Harrison E1ctms. •.•......... 713-879-2727 
TX Richardson, Time •....•..• , ........ ; ..... 214-844-4844 
UT Nephi, ConIroI Design Supp. ....•..... 801.,&23-2908 
UT W. Sell Lake, lntegral8d .. ..•.•.... ....•. 801-295-1689 
UT W. Valley, Time ..............•..• ., ... 801-973-8494 
WA Bellevue, Integrated EIctms. .......... 205-455-2727 
WA Kent, Control Design Supp. •••••••••• .20&-251-«323 
WA Redmond, Time ...•......•........... 206-982-1600 
WA Seattle, Radar .....•..••..•..•..•...•• 20&-282-2511 
WA Seattle, RIchey Impact EIctms. ...•.... 206-575-1910 
WI New Berlin,ConIroI Design Supp. ••••• 414-784-1015 
WI New Berlin, NEP EIctms...... .......... 414-785-9100 

ITT CONOFLOW, ITT Fluid Technology Corp., Route 
78, st George, SC 29477, Tel: 803-583-9281, TB.EX: 
4945708, FAX: 803-563-2131; SIs. Mgr: ThOmas Floro 

ITT GILFILLAN, ITT Defense Inc. 7821 Orion Ave.. p.o. 
Box 7713, Van Nuys, CA 91408, Tel: 816-968-2800, 
TB.EX: 851421, 1WX: 910-495-1787; FSC NQ: 24930; 
EmpL: 1250; SIs. Mgr: N(:Ic Riley, VP 

ITT HIGBIE SA YLOCK. 3000 Univ8l8lly Drive, Aubun 
Hills. MI 48321-7016, Tel: 313-340-3000, FAX: 313-340-
3707; ErI1JL: 1500; SIs. Mgr: R.M. DavIe VP SIs. 

ITT POWERSYSTEMS CORP. Box 688, Gallon, OH 
44833-0688, Tel: 419-488-52()(), TELEX: 4872923, FAX: 
419-488-3235; Empl: 450; SIs. Mgr: C. Searles; DIBt. Mgr: 
G. Ardolino 

ITT SCHADOW,8081 Wallace ReI., Eden,PrairIe, MN 55344, 
Tel: 612-934-4400, TB.EX: 29-0556, TWX: 91O-S75-2469, 
FAX: 612-934-9121;~: 115; SIs. Mgr: DaTalI Wile; 
DIBt. Mgr: Scott Mark 

ITT SEALECTRO, INC. 585 East Main ~ New BrI\Ian, CT 
08051, Tel: 203-223-2700. TELEX: 71-425-501, FAX: 203-
225-2781; FSC No.: 98291; Empl: 350; SIs. Mgr: Ray 
Champi; Dist. Mgr: Karen Muratori 

rrw FASTEX DISTRIBUTOR BUSINESS, 226 GaIly 
Dr. Wood Dale, L 80191-1150, Tel: 708-350-8200, FAX: 
708-595-2141; SIs. Mgr: S. Blank,a Casey, R. Grega. a 
VIrilebber 

ITQfWPaktron 
FAX: 804-239-4730 

ITW PAKTRON, DIY. of illinois Tool Work8,p.a Box 
4539, 1205 McConville Rd, LynchIlurg, VA 24502, Tel: 
804-239-6941; FSC No.: 19396; SIs. Mgr: RtchIIrd Slocum 
.•... ....•.... ..•..... ••.....•............. Ao1078-1077 
Local Sales OffIces & Reps 

No. Huntsville, ACM, Inc. .................. 205-881-5493 
/12. Paradise Veley, Astrocom Mktg. •••••• 802-991-6846 
CA Playa-<IeI-Rey, COrooran As8oc. ••.... 213-823-4589 
CA Santa Clara, SyneIecI Mktg. ..••.••.••. 408-244-9900 
CO Parker, High Plains MkIg. •............ 303-841-6464 
FL C8!IseI Berry, Dyne-A-M8rk .• :........ 407-931-2822 
FL CIesrwaIar, Dyne-A-Marlc •..••.••..•.. 813-441-4702 
FL Ft Lauderdale, Dyne-A-Mark ....•..... 305-771~1 
GA Norcrosa, ACM, Inc. .; . •• . . .. . • . . . . . .. . 404'449-7025 
L RoIling MeaIows, Weiaser Assoc. .••• 312-392-5568 
IN 'indianapolis, Central Regional 011. .•.. 317-257-3704 
IN Indianapols, Lealie M. Devoe ...•..•.. 317-842-3245 
IA W88I Des Moinee, SPS Aasocs., Ltd. .. 515-225-0807 
KS Olathe, SPS Aasocs., Ltd. •...••.•••••. 913-784-4480 
MD Annapolis, parogem Inc. ........•..... 301-269-1898 
MA Randolph, Hatch Assoca ••..•.•••••.. 617-1183-3306 
MI Oak Pit, A. e-.menberg Assoca Inc. .: 313-988-3230 
MN HopIcine, Forsythe Assoc. .•.. ;........ 612-933-8267 
MO Earth City, SPS Aasocs., Ltd. •••.•••••. 314-291-0520 
NE Panama,SPSAssoca ••.••••••••••••. 402-788-2536 
NY E. Rochester, L-Mar Aasocs., Inc....... 718-681-9100 
NY Poughkeepsie, L-Mar As8oc. Inc. •.• .•. 914-462-8025 
NO Raleigh, CoTech •••••••.•••••••••••••• 919-782-8100 
OH Solon, J R Tho!'nbenY Co. Inc. ..••.••. 218-248-4995 
TX Austin,.EIectI'a Rape, Inc. ..•.....•• ,.... 512-339-1163 
TX Dallas, EIectI'a Rape, Inc. . • . . •• . . • . . • . . 214-248-3852 
VA L~rg, Paktron DIY. ........•..... 804-239-6941 
WA Bellevue, Caruso & Co. ......•..•.•. '" 206-455-9811 

710 North American officeS only. For worldwide reps & distributors, seeNoL. W. EEM 1991 



Manufacturers and Sales Offices Directory 
WI Hartland, Selective Sis. Inc. .•.••.....• 414-367-1133 
Can Marl<harn, Ont, Avo1ronlcs ..•...•....• 416-475-2024 
Can Pointe Claire, Que, Avotronics •.•••... 514-697-2135 

Locsl DIstributor8 
AZ Phoenix, Future Elctms. ...•.......... 602-272-7951 
CA Chatsworth, Future EIctms. .......•... 8111-772-6240 
CA IlVine. Future Elctms. •................ 714-250-4141 
CA San Diego, Future EIctms. .......•.... 619-279-5020 
CA San Jose. Future EIctms. ........••.•. 4Q8..434-1122 
CA Van Nuys. E.W. Elctms. ..........•.... 819-762-9020 
CO Westminster, Future Elctms., Inc. . . . . .. 303-65CHl123 
CT Bethe~ Future EIctms. ................ 203-743-9594 
FL Altamonte Springs. Future EIctms., Inc. 

..............•........................ 305-767-6414 
FL ClealWater, Future EIctms., Inc. .....•. 813-579-2770 
FL Ft Lauderdale, NRC Elctrns. . . . . . . . .. 305-772-4500 
GA Augusta, Dixie Elctrns. Inc. .•....•.... 404-722-2055 
GA Norcross, Future Elctms., Inc. ........• 404-441-7676 
IL Elk Grove Village, Bellinds. •....•.. '" 312-64(H 910 
IL Schaumburg, Future Elctms. . . . . . . • . .. 312-882-1255 
IN indianapolis, Advent Elctms. .......... 317-872-4910 
IN Indianapolis, Custom Svcs. EIec. ...... 317-879-9119 
IA Cedar Rapids. Dee Elctms. ........... 319-365-7551 
MD Columbia, Future Elctms. ............. 301-290-0600 
MD Jessup, Treeko Sis. ................... 301-470-3300 
MD Spencerville, Us. Elctrns. .•....•...... 301-384-3300 
MA Billerica. Mayer EIctms. ........•...... 508-667-6900 
MA Waatboro, Future Elctms. ......•...... 617-368-2400 
MI Livonia, Future EIctms. ...........•..• 313-261-5270 
MN Eden Prairie, Future Elctrns. ...•...... 612-644-2200 
MN Eitzen, Capacitor Assocs. .....•....... 507-495-3306 
MN St Pau~ Gopher Elctms. .............. 612-483-3322 
MO St Charles, Finnigan Elctrns. .......... 314-946-6201 
NJ Bellmaur, Mid Atlantic Elctrns. ........ 609-931-5303 
NJ E. Hanover, State Elctrns. ..•..•....... 201-687-2550 
NJ Fairfield, Future EIctms. ............... 201-227-4346 
NJ Mt Laure~ Future Elctms. ............. 609-778-7600 
'NY Farmingdale, Pride Elctms. ........... 516-293-4020 
NY Hauppauge, Broad/ine Elctms. ........ 516-291-4100 
NY Hauppauge, Future Elctrns. Inc. ....... 516-234-4000 
NY Liverpoo~ Future Elctms. ............. 315-451-2371 
NY Rochester, Future EIctms... ... .. ..... 716-272-1120 
NY Rochester, Simeona Elctms. ,., ... ,... 718-328-3230 
NO Charlotte, Dixie EIctms. ............... 704-377-5413 
NO Charlotte, EIctm Mktg. Corp. .......... 704-394-6195 
NO Charlotte, Future Elctms. ..........•.. 704-529-5500 
NO Greensboro. Golden Elctrns. .......... 919-294-4653 
NO Winston-Salem, Dixie Elctrns .......... 919-724-5961 
OH Columbus, EIctm Mktg. Corp. ......... 614-299-4161 
OH Dayton. EIctm Mktg. Corp. ............ 513-439-4711 
OH Highland Heights, EIctm Mktg. Corp. " 219-442-3441 
OK Tulsa. Altair Co. . .... . .. . .. .. . . . .. . .... 918-252-5781 
OR Beaverton, Future Elctrns. .....•...... 503-646-9454 
PA McKean, Advacom,lnc. ............... 814-476-7774 
SC Columbia, Dixie Elctrns., Inc. ...•...... 803-779-5332 
SC Greenville, Dixie Elctrns.,lnc ...•...... 803-297-1435 
SC N. Charleston, Dixie Elctms. .......... 803-552-2671 
TN Grey, Dixie Elctms., Inc. ........ :...... 615-477-3838 
TN Knoxville, Dixie Elctms., Inc. .......... 615-936-4131 
TJ( Austin, Altair Co. ...................... 512-837-4970 
TJ( Houston, Altair Co. .. .. .. .. . .. .. .. .. .. . 713-462-3029 
TJ( Richardson, Altair Co, ..... , .... , ...... 214-231-5166 
TJ( Richardson, Future Elctrns., Inc. .,..... 214-437-2437 
UT SaR Lake City, Future Elctms. Inc. . . . . . 801-972-8489 
WA Redmond, Future Elctrns., Inc. ......•. 206-881-6199 
WI Mequon, Taylor EIec. ................. 414-241-4321 
WI Racine, Badger Elctrns. Co. Inc. ....... 414-637-1256 
WI Waukesha, Bell Inds. ................. 414-547-6879 
EXP Bucks, Eng.. C & CO Lid. .......... .. . ... 494-882-848 
Can Calgary, Alberta. Future Elctrns. . . . . . .. 403-235-5325 
Can Downsview, Ont, Future Elctms. ...... 416-636-4771 
Can Edmonton, Future Elctms. .....•...... 403-438-2858 
Can Ottawa, Ont, Future Elctms ........... 613-620-8313 
Can PoInt Claire, Que., Future Elctrns. ..... 514-694-7710 
Can St Foy, Que, Future EIctms. ....•..... 418-662-8092 
Can Vancouver, B.C., Future Elctms. ....... 604-294-1166 
Can WinniPl'9, Man"oba. Future Elctms. ... 204-786-7711 

IT~Switches 
FAX: 312-545-4450 

ITW SWITCHES, Illinois Tool Works, 6615 W. living 
Park Ad., Chicago, IL 60634, Tel: 312-262-4040, TELEX: 
275226; EmpL: 500; Dist. Mgr: P. Smentek 
........................................... a-1712-1721 

i..ooal Sales Offices & Reps 
AL Huntsville, Electro Mach .........•..•. ' 205-880-0592 
AZ Glendale, The Knight Co. .......... ;.. 602-433-2166 
CA Los Angeles, The Knight Co.. . .. .. .... 213-670-2833 
CA Sente Clara, WesIrep ................. 408-968-6833 

CO Parker, High Plains Mktg. ............. 303-641-6464 
CT Clinton, Selmark Assoc. . • • . . • . . . . . . . . • 203-573-9066 
FL Altamonte Springs. Serntronics .•....• 407-831-6233 
GA AUanta, Electro Mech. .•...•.... " . .. •. 404-447-6478 
Il Downer's Cove, GoRen Assoc. .....•.. 709-512-0093 
IA Cedar Rapids, R. F. Welch Co. ........ 319-362-6624 
KS Kansas City, Be EIctms. .............. 913-342-1211 
MD Beltlmore, MicroComp ................ 301-644-5700 
MA MilHs, Selmark Assoc. . .. .. .. • .. . .. . ... 509-376-2914 
MI Grand Rapids, Urban & Assoc. ........ 616-245-0511 
MN Minnaepolis, Cornstrand .............. 612-788-9234 
MO St Louis, Be Elctms. ................. 314-521-6663 
NJ' Red Bank, Varrelman-Gorman Co. .... 201-219-0088 
NY E. Syracusa. Fountain, Young & Co. " 315-437-7733 
NO Raleigh, Electro Mach ................ 919-790-8300 
OH Medina, Rockford Controls .•.......... 216-725-3705 
PA Oreland, Precision Mktg. .............. 215-233-9233 
TJ( Dallas. Electra Reps. . ... .... .. ... .. ... 214-249-3852 

IVEK CORP, Fail'banks Rd., N. Springfield, VT 05150, Tel: 
802-886-2238, FAX: 802-886-8274; Empl.: 15; ShJ. Mgr: 
Mark Tanny; Dist. Mgr: Frank Nobile 

FAX: 908-542-2938 
IVO INDUSTRIES, INC., 201 Industrial Way W, 

Eatontown, NJ 07724, Tel: 909-542-5151, BOo-932-0489; 
Empl.: 10; SIs. Mgr: Daniel Vannote 
.. .......... .. .. .. .. . ... a-l091, 1722-1723, 1906-1907 

IXYS CORP, 2355 Zanker Ad., San Joss. CA 95131-1109, 
Till: 408-435-1900, TELEX: 3649261XYSSNJ UD, FAX: 
408-435-0670; FSC No: 408-435'1033; ErnpI.: 100; ShJ. 
Mgr: Kent Paris 

..JAE 
r...IAE Electronics, Inc. 

FAX: 714-753-2699 
JAE ELECTRONICS INC., 142 Technology Drive, Irvine. 

CA 92718, Tel: 714-753-2600; Empl.: 3400 (Worldwide); 
ShJ. Mgr: Dsvid Shalf, Dir. Field SIs.; Dist. Mgr: Paul 
Parkinson .•..•......•.... 801724-1725; Col400-1403 

Lacsl Sales Offices & Reps 
AL Huntsville, Gian White Assocs. .. .. .... 205-862-6751 
CA Newport Beach, Carnda, Inc. .......... 714-553-9228 
CA San Diego, Carnda, Inc. ............... 619-726-9644 
CA Sente Clara, Pinnacle SIs. ............ 409-249-7400 
CA Studio City, Carnda, Inc. .............. 818-762-9261 
CO Littleton, Con-Tel< Mktg. . ... . . . . . ... . .. 303-973-6490 
FL Clearwater, Glen While Assocs. ....... 813-938-7557 
FL Deerfield Beach, Glen White Assocs. 

. .. .. . . . .. .. . . . . . .. . .. .. .. . .. . .. .. .. .. . 3!l5-570-8545 
FL Ft Lauderdale, JAE Elctrns. ...•....•... 305-583-3464, 

800-249-0737 
FL Satellhe Ben. Glen Whhe Assocs. .... 407-773-3514 
GA Norcross, Glen Whhe Assocs. ........ 404-441-1447 
IN Ft Wayne, Frank J. Carnpisano Co. '" 219-486-6443 
IN Indianapolis, Campisano Co. .......... 319-577-<l319 
MD Baltimore, Glen Wh"e Assocs. ........ 301-321-7235 
MA Harvard, Cycle Sis. ................... 509-456-6668 
NJ Matawan. Shepard & Assocs. ...•..•.. 909- 254-5757 
NY Pittsford, Franklin SIs. Corp. .•......... 716-248-8251 
NO Charlotte, Glen While Assocs. .....•.. 704-875-3777 
NC Raleigh, Glen While Assocs. ... .. .. .. . 919-84,8-1931 
OH Cincimati, Frank J. Carnpisano Co. ... 513-574-7111 
OH Columbus, Frank J. Carnplsano Co. . .. 614.876-5404 
OH Mentor, Frank J. Carnplsano •. ,....... 216-975-8300 
TJ( Plano. Jae Elctrns. . .. .. .. .. . .. .. . .. ... 214-881-1 183 
TJ( Plano. RAM • .. • .. . .. .. .. .. . .. .. . .. .... 214-424-4455 
OR Portland, Venture Elctrns. ............. 503-624-0617 
PA Coraopolis, Frank J. Carnpisano Co. .. 412-264-5151 
RI Cranstpn, Jae Elctms. ................ 401-646-0210 
PA West Chester, TCA Inc. ............... 215-892-6653 
TJ( Austin, RAM .......................... 512-250-5062 
TN Grey, Glen White Assocs. ............. 615-477-8850 
TJ( Houston, RAM ........................ 713-580-7394 
TJ( Houston, RAM ........................ 713-955-0768 
VA Lynchburg. Glen While Assocs. ....... 604-385-6110 
WA Bellevue, Venture Elctms. ..•.....•..•. 206-454-4594 

Local DIstributor8 
AZ Scottsdale, Cypress Elctrns. .•......•. 602-949-0802 
CA Buena PI<., Cypress Elctms. ..•......•.. 213-404-0445. 

714-521-5230 

JANHA 
CA San Diego, Cypress EIctms. .......... 619-535-0011 
CA Sente Clara, Compass EIctms. . .. . . ... 408-432-7575 
CA Santa Clara, Cypress EIctms. .•...•... 409-980-2500 
CO Englewood, Cypress Elctms. .. .... .... 303-792-5829 
GA Atlanta, SaIori ........................ 404-242-0606 
MA Middleboro, Glynn EIctms. .......•...• 509-947-4262 
MN Eden Prairie, Cypress Elctms. . . . •. • . . • 612-934-2104 
NH Manchester, Glynn EIctms. ........... 803-822-8131 
NY Deer PI<., Rarntronix Inc. .............. 519-242-4700 
OH Akron, Aesco EIctms. ................. 219-762-8818 
OH Columbus. Aesco EIctms. ............. 614-882-6762 
OR Beaverton. Cypress EIctms. .. . . . . . . . .. 503-223-8900 
PA Bristol, AIM Elctms. ................... 215-785-3500 
TJ( Dallas, Satori ......................... 214-519-1946 
TJ( Dallas, Cypress Elctms. .•..•....••..•• 214-225-0065 
WA Bothel~ Cypress Elctms. .............. 206-483-1144 

JAICO PRODUCTS, Jaidinger MIg. Co., Inc, 1921 W. 
Hubbard St. Chicago, IL 80622, Tel: 312-421-1090, FAX: 
312-421-1165; ErnpI.: 35; ShJ. Mgr: John S. Jaidlnger 

JAMES ELECTRONICS, 4050 N. Rockwell, Chicago. IL 
60618, Tel: 312-463-6500, FAX: 312-465-1504; EmpL: 
220; ShJ. Mgr: Vincent Kennedy 

I·····:t. • AN ESOP CORP 

FAX: 818-842-3396 
JANCO CORP., Box 3038-G1enosks Sta.. Burbank, CA 

91508, Tel: 818-646-1800, TWX: 910-498-2701; FSC No: 
91812; EmpL:l95; ShJ. Mgr: Maurice Goldwater 
.... ....•. ... ........ .. .. ..•.. .. .. ...••.... a-1726-1727 

Local Sales Offices & Reps 
AZ Mass, Sys. Sis. of AZ. Inc. .. .. .. .. .. . .. 602-484-9989 
CA San Diego & So. Cslifomia, Gabriel & Assoc. 

. . . . .. . . .. . .. .. . .. . . .. .. .. . .. .. .. .. . ... 714-688-0660 
CA San Jose, Ruppert Sis. & Engrg. .•••.. 408-998-8717 
CO Aurore, Key Specs. ................... 303-690-6106 
FL Orlando, MacKey, Smnh & Assocs. ... 305-423-4353 
GA Atlanta, MacKay, Smith & Assocs. .•• " 404-449-7444 
IL Addison, Vikeland Sis. ..........•..... 709-832-6425 
IN Greenwocd, Aktron Corp. ............. 317-889-2260 
KS Wich~ Dy-Tronix Inc. ................ 316-839-2645 
MD Eillcot1, Tech. Sis. Inc. .... .. ... .... .... BOo-225-4335 
MA Swansea, Eastrep Co. ................ 617-672-0768 
MN St Pau~ Cehll~ Schmi1z & Cahill ...... 612-646-7217 
MO Bridgeton. Dy-Tronix Inc. .............. 314-291-4n7 
NJ CherTy HiI~ Quality Camps. ......•.... 609-428-8266 
NY Fairport, TAO Sis. Inc. ................. 718-377-2250 
NO Charlotte, MacKsy, Smith & Assocs. .. 704-372-1168 
OH Columbus, Tom Mulligan ~ ... 614-457-2242 
TJ( Irving. Trice Mktg. Corp. ............... 214-255-1877 
WA Seattle, Norwast ...................... 206-827-9562 

Local DIsIrIbutors 
CA Burbank, Merit Comp. Supp. .......... 818-842-7607 
CA Westlake Village, Tech-Cable PrOds. .. 819-991-4697 

FAX: 718-784-0796 
JAN HARDWARE MFG. CO., P.e. Box 1199, Melville, 

NY 11747, Tel: 718-361-0800; FSC No: 99813; EmpL: 35; 
ShJ. Mgr: Irwin E. Wasserman ........... C-1585-1590 

IT~Switches 
LICON • CHICAGO SWITCH • UID • RCL 

MILITARY SPECIFICATION; 
INDUSTRIAL ANO COMMERCIAL 

FUll LINE AUTHORIZED DISTRIBUTOR 

~~ 
ELECTRIC SWITCHES 
INCORPORATED 

2478 Fletcher Dr, los Angeles, California 90039-2897 

213-660-1310 800-421-8855 
FAX' 213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-SIOO.FREE CATALOG 3lEM on REQUEST 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 711 



JAN.HA 
Local ~ Offices & Reps 

CASan DIego. James E FIlch & Assocs. 
•.•.•.......•. " . . • . . . . • . • . • . . • •. •• . .. . 21:H14&-8062 

CA Santa Fe Springs, James E Fitch & Assoc. 
. .. . .. .. . • . • . .. .. . • . . • . . . . . • .. . .. .. .. • . 213-945-2624 

MIl GaiIherIburg. NaudaIn Assocs. South. 

MA BrookIne, Harri1an Assoo., Ina. ...... .. 
MA Lee, Harri1an Assoo., InC. ............ .. 
NJ MarIIon, Naudain Assoc. ............ .. 
TX RiChardson, AGM Sis. Co. ...... : .... . 

301-258-5040 
617-232-6687 
413-243-1158 
609-9es-53OO 
214-644-1475 

FAX:' 708-251-3738 
JAPAN ELECTRONIC MANUFACTURERS 

AGENCY, INc.. 1000 SkokIe Blvd, WlImeIte, IL 60091, 
Tal: 706-251-3600; EII1Il: 10; SIs:Mgr: James Schalan; 
DIst. Mgr: Chris GanIz . 
.................. 001022-1023,1040-1041,1218-12811 

JAPANESE PRODUCTS CORP. 7 Weatchesler Plaza, 
Elmsford, NY 10523, Tel: 914-592-8860, T8..EX: 516929 
ANS BACK EllFo, FAX: 914-592-7001; EmpI.: 8; SIs. Mgr: 
Donc-lia 

JARO COMPONENTS, INC. 1225 Broken Sound Pkwy. 
Boca Raton, Fl33431, Tel: sos-n1-7000, FAX: sos-n2-
8699; EmpI.: 30; SIs. Mgr: Floyd Burwell; DIIIt. Mgr: Floyd 
Burwell 

JAW. INDUSTRIES, INC. 1750-A CostnerDr. Warrington, 
PA 18976, Tel: 215-343-8990, FAX: 215-343-8942; EmpI.: 
20; SIs. Mgr: J. McLaughIiri; Dl8t. Mgr: J. McLaughUn 

JAYCO PLASnCS OF CAUFORNIA, INc.. 507 w. 
BIueridge Ave., Orange, CA 92865, Tet 714-974-1701, 
T8..EX: 678401, FAX: 714-996-4954; EmpL: 33 
.......................... .. .. .. ...... .. ... a01818-1819 

Local SaJes Offices & Reps 
I'Z. Tempe, ETS ........ ;................. 602-921-7122 
CA Los Angeles, Satori EIec. ............. 213-214-1791 
CA San DIego. Coastal EIcIm Sis. ........ 619-459-4148 
CA Sunnyvale, Pass Assocs. ............. 408-735-9040 
CO ,Boulder, StraIford Grp. ................ 303-530-3194 
GA Atlanta, Satori EIec. ................... 404-242-0606 
R. Berkeley, ESA ........................ 708-544-0120 
NM Albuquerque. ETS .................... 800-424-2540 
NY New VOI1<, Breen Assocs. ............. 201-696-8683 
NC RaleIgh, Pinnacle Mktg. ............... 919-878-4658 
OR Portland, DA SulUvan Co. ............ 503-292-2448 
TX Dallas, Satori EIec..................... 214-518-1948 

JAYCOA, P.o. Box 85154, San Diego, CA 92186, Tel: 619-
453-6580, FAX: 619-535-9783; FSC No.: 3M687; EmpL: 
800; SIs. Mgr: Steven l.uIjens 

JB ElECTRONIC TRANSFORMERS, 2300 W.Armitage 
Ave., Chicago, L 60647, Tel: 312-342-0080, FAX: 312-342-
9096; FSC No.: 11700; EmpL: 150 

f1~·]iil 
FAX: 603-623-0446 

JBM ELECTRONICS, INC., 1 Commerce Drive, Bedford, 
NH 0311~ Tel: 603-623-0222; FSC No.: 62694; 
EmpI.: Approx. 50; SIs. Mgr: Susan Bennett 
.............................. ,.01572-15n, 2238-2238 

Local SaJes Offices & Reps 
AL Huntsville, BCJ, Inc. ................... 205-539-4411 
I'Z. Tucson, Clemick & Assocs. ........... 6020749-4003 
CA San Diego, Quattro Sis. ............... 619-581-3093 
CA Santa Clare, W~ .................. 408-988-8833, 

FAX:408-988-3186 
Fl MIramar, Dan-T8ch SIs. ... .... ........ 305-963-6142 
GA Chamblee, BCJ, Inc. .................... 404-455-0405 
L ArlIngton Hgts., Davix InIL Ltd. ......... 414-255-1600, 

FAX:414-255-1883 
Me Kensington, KoeberI Assocs. ••.•.•... 301-493-11924 
MA Needham Hgts., Kanan Technlgs. ..... 617-449-7400 
UN St Pau~ Proud Assocs. ............... 612-648-9428 
NY PI\1sIoId, Frankln Sis. Corp. .. . . . . . . . .. 718-248-9251 

Manufacturers and Sales OffIces Directory 
NY Roslyn Hgts., November Elclm.SIs. .•. 516-621-8378 
NO Chartolte, QuanIum MkIQ. .......... . .. 704-523-8822 
NO RaleIgh, Quantum Mktg. .............. 919-848-5728 
PA Glenside, KoeberI Assocs. ............ 215-887-2310 
TX Austin, Texoma Sis. .................. 512-441-1nl 
TX Freeport, Texoma Sis. ................ 409-233-3192 
TX Houston. TeICOma SIs. ................ 713-482-1432 
TX RIchardaon, Texoma Sis. ............. 214-238-8127 
WV Inwood, KoeberI Assocs. . • . • . •• •. • • . • • 304-229-840·1 
Can Misslasauga, Ont., Indigo EIecIronIcs .• 418-670-0284 

J-B-T INSTRUMENTS, INC. Box 1816, New I-!aven. CT 
08508-1816, Tel: 203-n8-1111, FAX: 203-624-8142; 
EmpI.: 25; SIs. Mgr: Ullan Sharron 

JC SYSTEMS, INC. 11175 Ffinlkole Ave., San Diego, CA 
92121, Tal: 619-453-9980, FAX: 619-453-2115; EmpI.: 20; 
SIs. Mgr: Ralph Aniunas 

JDK CONTROLS,INc.. 2830 Lavery Ct.. Suite F, 
Newbury PaI1<, CA 91320-1593, Tel: 805-498-7n9, FAX: 
l105-499-0990; EmpI.: 40; SIs. Mgr: Reece Kendall 
................................................. ,.02043 

Local SaJes Offices & Reps 
NJ Matawan, TIm Reilly Assocs. . • . • . . • . • . 908-568-4555 

JEFFERS B.ECTRONICS, Grand Plaza, 945 Grand Ave., 
Nogales, I'Z. 85621, Tel: 802-281-4925, T8..EX: 185036, 
FAX: 6020281-2930; FSC No.: 59474; EmpL: 400; SIs. 
Mgr: Ken Shobert; DIst. Mgr: Steve Morris 

W. S. JENKS & SON, 1933 Montane Ave. NE, Washington, 
DC 20002, Tel: 202-529-8020, 800-673-8199, FAX: 202-
832-3411 

.JENNINGS 
HIGH VOLTAGE COMPONENlS 

FAX: 408-286-1789 
JENNINGS, 970 McL.augh\in Ave., San Jose, CA 95122-

2896, Tel: 408-292-4025, TELEX:34-8311, TWX: 910-338-
0158; FSC No.: 73905; EmpL: 350; SIs. Mgr: E V. 
Valehrech .•...•.••..•. ,.01079: 801516-1519: 001274 

Local SaJes Offices & Reps 
AL Hun1sVille, BrandeI-Stephen .••.••••• 205-883-0445 
I'Z. Phoenix, Crown Sys1ems ............. 602-274-3180 
CA Encino, King-Way Assocs. ............ 818-788-4124 
CA San Jose, H. W. Assocs. .............. 408-996-9940 
CO Denver, Lindbefg Co. ................. 303-758-9033 
Fl Deerfield Beech, Brandel-Stephens .•. 305-427-8558 
Fl Orisndo, Brandel-Stephens .•.••.....• 305-425-3202 
GA Atlanta, BrandeI-Stephen ............ 404-281-7579 
II. ArIngton Hgts., Berndt Assocs. ....... 312-832-Q11OO 
IN Cannel, Berndt Assocs. ............... 317-844-0114 
KS Shawnee Mission, Lowell-Kangas & Assoc. 

....................................... 913-831-3515 
MD Hunt Valley, MarkIron ................. 301-1128-1111 
MD RockvIlle, MarIdron ................... 301-251-8990 
MA Haverhil~ LK. Assocs. ................ 617-373-1313 
MN Minneapolis, Berndt Assocs. ,......... 612-548-2021 
Me St Louis, Lowell-Kangas & Assoc. .... 314-921-4050 
NJ Flanders, K&R Engrg. Sis. .. .. .. .. .. .. . 201-584-5235 
NM Albuquerque, Undberg Co. ............ 505-861-1006 
NY Kingston, Leonard D. Allan, Inc. ....... 914-338-7586 
NY Syracuse, Leonard D. Allen, Ina. ....... 315-437-8387 
NO Greensboro, Brandel-Stephens ....... 919-274-8952 
OH Centerville, Bear Mk1g.. Inc. ........... 513-436-2061 
OH Rlchlield, Bear MkIg., Inc. ............. 218-859-3131 
PA Huntingdon Valley, Omega EIcIms. ... 215-947-4135 
PA PIttsburgh, Bear Mktg., Inc. ...... ... .. . 412-531-2002 
TX Houston, Barry Sales ..... ;........... 713-784-5860 
TX Richardson, Bariy Sales ........ ..... .. 214-234-0255 
UT Salt Lake City; Lindberg Co. .......... 801-2n-2843 
WI Milwaukee, Berndt Assocs. •.•.••.••.. 414-545-8400 

Local DIstributoIS 
CA c.Isbed, Surcom Assocs. ............ 618-438-4420 
iL La Fox. Rchardson EIC\ms., Ltd. ...... 312-458-0800 
TN Bristol, Kin1ronics..... ................. 615-878-3141 

JENSEN TOOLS, INC. Axia. Inc. 7815 S. 48th SI., 
Phoenix, I'Z. 85044, Tel: 6020968-6241, FAX: 800-368-
9662; EmpI.: 250; SIs. Mgr: Bin Frost 

JEROME INDUSTRIES CORP., 730 E Division SIL 
EIizabeIh, NJ 07201, Tel: 908-353-5700, FAX: 908-353-
1021; EmpI.: 150; SIs. Mgr: Anthony Di Girolamo 
............... .. ....... ......... "02241: 001822-1825 

JERSEY SPECIAl TV 00 .. See JSC Wire & Cable. 

':iiIA 
POWER SYSTEMS. IN( 

, 
FAX: 213-426-2417 

JETA POWER SYSTEMS, INc., 2875 JunIpero, SIgnal 
HIli, CA 90806, Tel: 213-427-0095; EmpI.: 110; SIs. Mgr: 
Derek Steel .............................. 001826-1827 

Local SaJes Offices & Reps 
AL Huntsville, R.O. Whitesell & Assoc. .... 205-883-5110 
I'Z. Phoenix, ISBS ........................ 802-971-6250 
CA Los AIamItoe. Poww SpecIaIisIs, Ina. .. 213-594-9418 
CO Arvada, ArrowheadICSI Sis., Inc. • . •• . • 303-423-5597 
CT Vernon, George Urban & Assocs. ..... 203-647-39111 
Fl Boca Raton, S. AIIantic Camp. SIs. •... 407-391-1034 
FL Orisndo, S. AtIan1lc Camp. Sis. .••••••. 407-857-3850 
FL Wmtarhaven, S. Allantic Camp. SIs. •.. 813-324-0953 
GA Atlanta, R 0. WhItesell & Assocs. •.••. 404-449-8190 
L Elmhurst, UTRONIX .................. 708-834-1100 
IN Indianapolis, R 0. WhiteseH .......... 317-358-9283 
MD Wheaton, Brinberg Sis. ............... 301-1148-2870 
MA Dover, George Urban & Assocs. .•.•.. 617-329-4088 
MN Edina, Engrg. ~ Assocs. ;......... 61:H135'9022 
NH Londonderry, George Urban Assoc. •.. 603-437-3622 
NY Fairport, HI-Tee SIs.................... 718-223-5922 
NY Vonkers, Sonkin Assocs. .............. 914-961H1282 
NO Fuguay-Varina, RO. Whitesen & Assoc. 

....................................... 919-552-1122 
NO Greensboro, RO. WhiIeeeII & Assocs. 

OH Cincinnati, RO. Whitesell & Assocs. ••• 
OH Cleveland, R.O. WhItesell & Assocs. •• 
OH Columbus, Ro. WhiIeeeII & Assocs. •• 
OH Dayton, Ro. Whitesell & Assocs. ••..• 
PA Allentown, TRC EIc1ms. ............. .. 
PA PiltsburtA R O. Whitesell .......... .. 
TN KnOxville, R.O. WhiIeeeII & Assocs. ••. 
TX Dallas, Sunbell Camps. .............. . 
UT Midvale, Arrowhead/OSI Sis. ••••••.•• 
WA Vancouver, Northwest Con1i Sis. ••••• 
WA Kirldand,N.W. Camp. Sis. ............ . 
Can Montreal, Empro Sis. ................ .. 

918-273-1948 
513-521-2290 
218-447-9020 
614-l188-93li6 
513-298-9546 
215-391-89n 
412-963-6161 
205-883-5150 
214-248-8OCio 
801-561-5868 
205-6115-1331 
206-628-2104 
514-341-8420 

JETTRON PROOUCTS INc.. P.o. Box 337, E Hanover, 
NJ 07936, Tel: 201-887-0571, FAX: 2OHI87-4182; FSC 
No.: 04435; EmpI.: 30; SIs. Mgr: Ban Latawiec 
.................................. " . .. . . .. <>1404-1405 

Local Sales Offices & Reps 
CA EI Cajon, A-Tronies ................... 618-444-1501 
NY New VOI1<, Eitron ExpoIt Co. .......... 212-944-7835 

JEWEll ElECTRiCAl INSTRUMENTS, 850 ~ 
Ad., Manchester, NH 03103, Tel: 803-689-8400, FAX: 803-
689-5962; EmpI.: 175; SIs. Mgr: /Whw Roeper; oist. 
Mgr: /Whw Roeper 

JFD ElCTRNS. See Murata Erie No. Amer. Inc. 

JF MICROSYSTEMS, 3641' Froniler Road, Pasco, WA 
99301-9619, Tel: 509-297-4294, 800-532-2737; EII1Il: 2; 
SIs. Mgr: Jim Follansbee 

JFW INDUSTRIES, INC. 5134 Commerce Sq. Dr. 
Incien8pols, IN 48237, Tel: 317-867-1340, FAX: 31N181-
6790; FSC No.: 61162; EmpI.: 87; SIs. Mgr: Csnie.GIover 

1IliI!iIiiiIII-........ -------- --- --
FAX: 213-328-0057 

JH AMERICA, INC., JI-HAW Group, 20809 HIggIns 
Court, Torrance, CA 90501, Tel: 213-328-0051 
............ .................. <>1408-1407,1710-1783 

Local SaJes Offices & Reps 
CA Sunnyvale, Logan Sis. ................ 408-732-8020 
CA Ventura, R o Sis. ..................... 805-850-0112 
MN St Pau~ Johnson Co. ........ .......... 612-641-1878 
NO Kernersville, Wallace EIctm. Sis. ...... 919-l1li8-2742 

Local DIstributoIS 
I'Z. Tempe, ComIeI Corp. ................. 802-829-8471 
CA Anaheim, Deco EIcIms. ... ............ 714-830-8252 
CA San DIego, Deco EIc1ms. ............. 619-893-1585 
Fl Orisndo, ComputeI ,.................. 407-682-3957 
NJ Kennilwollh, ComputeI...... .......... 201-241-5400 
NC ChartoIte, ComputeI .................. 704-378-4414 

712 North. American offices only. For worldwide reps & ·distribUtors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory JONARD 

dKL 
COMPONENTS 
CORPORA'OON 

FAX: 818-897-3056 
JKL COMPONENTS CORPORATION, 13343 Paxton 

St, Pacoima,CA 91331-2376, TeI:81~19;FSCIIIo.: 
55335; EmpI.: 35; SIs. Mgt; Ernie Soares; Dist. Mgt; Bob 
Brandt .......................................... a0 1188 

I..DcBI S8Jes Ottices & Reps 
AL Huntsville, Taylor-81one Inc. .•••.••.•. 205-830-9322 
CA San DIego, Lawsco ................... 619-755-0200 
L Cary, Bob Burns & Assocs. ........... 708-516-3322 
NY Henrlet1a, CMJ, Inc. ................... 716-334-3277 
IN 1ndIanapo1s, Apex-Tee. Inc. .•.•.••..•. 317-842-5559 
MI Farmington Hilla, Clark Sis. ........... 313-553-0610 
MN Bloomington. Murnco ................. 612-854-4161 
OH Cincinnati, Clark Sis. Co. .............. 513-922-7555 
OH Painsvllie. Clark Sis. Co. .............. 216-247-7848 
PA Philadelphia. Check Assoc. ........... 215-487-3007 
TX irving. Kite EIec. Sis. ... ,.............. 214-986-0321 

Local DiatTibutors 
AL Huntsville, Powell EIec. .............. . 
CA San Diego, Richie/I",*" Sis. ...... .. 
AZ Phoenix, CapItal EIcIrns. ............ .. 
CA Garden Grove, Richey Western ....•.. 
CA Gardena, CaL SwItch & Signal ........ 
CA San Oiego, Richlell",*" Sis. ..•.••.• 
CA Santa Clara, Richey/Western EIec. .•. 
CA Sunnyvale, Target EIec. .............. . 
CT Wallingford. Sagar EIec. .............. . 
FL Ft Lauderdale, Powell Elee. .......... . 
GA Norcross. Specially DisIrbg. Co. ...... . 
L WheelIng. Hawk EIec. ................ . 
IN Indianapolis, Meunier EIctrns. ..•.•..•. 
KS Lenexa. Amer. EIec. & Cable ........ .. 
Me Kensington. Marine Air Supp. ........ . 
MD Rockville, M S EIctrns. .............. .. 
MA HIngham. Sager EIec. ................ . 
MA WesIborough. Powell EIec. .......... . 
MI LivonIa, LWC Dlstra ................ .. 
MN Minneapolis, Bergquist Co. .......... .. 
MO Richland, ATR Ent .................. . 
MN FrIdIay, Voyager EIec. ................ . 
NJ CIIIon, Vantage Camps. ............ .. 
NM Albuquerque, Walker EIec. Supply ••.• 
NY Apalachin. Rogan EIec. .............. . 
NY Bohemia, GeneIco .................. .. 
NH Salem. Sagar EIec. .................. . 
NC G~ Hammond ......... ; .... . 
OH Cincinnati, Schuster EIec ............. . 
OK Oklahoma City, Radio Supp. Inc. ..•... 
PA Bristo~ Aim EIec. .................... .. 
PA Philadelphia, Powell EIec. ............ . 
TN ChaItanooga. Specially DisIr. Co. .•... 
OH Yellow Springs, ~Id ....... . 
TX Ft Worth, T & s. Supp. .............. .. 
WA Greenacres, Mica Co. ................ . 
WA Seattle, Radar Elee. Co. .............. . 
WI Oshkosh. EIecIronic Inds. ............ . 
Can Quebec, Future EIec. ................ . 

205-539-2731 
619-271-4511 
602-252-5897 
714-895-0060 
213-77C).2330 
619-271-4511 
406-727-7411 
415-961-1170 
203-265-4800 
305-484-8377 
404-446-3190 
312-459-4030 
317-635-3511 
913-469-0099 
301-949-1353 
301-340-6400 
617-749-6700 
617-366-6100 
313-464-7700 
612-83~2322 
314-7~5219 

612-571-7766 
201-777-4100 
~683-2992 
607-625-2949 
516-589-0909 
603-896-1348 
919-27~1 
21~134 

405-232-6127 
21~785-3500 

21~~1900 
61~24-1040 

513-767-1054 
817-246-4781 
509-926-1720 
206-282-2511 
414-~ 
514-694-7710 

JMJ TECHNICAL PRODS.. 50 Wheeler Point Ad.. 
Newark. NJ 07105, Tel: 201-569-4257, FAX: 201-762-
9334; EmpI.: 8; SIs. Mgr; Kevin KoIanut . . . . . • .. Co1591 

FAX:603~886-4115 
JMK. INc.. 15 caldwell Dr. AmhersI. NH 03031, Tel: 603-

886-4100; EmpL: 200; SIs. Mgt; J. Kennedy 
........................................... A01826-1627 

I..DcBI S8Jes Ottices & Reps 
CA Santa Clara, CUrrvnlngs & Assocs. .... 406-247-11656 
MN St Paul.Arkco SIs. . • . . . . . . . . . . . . . . . . . . 612-777-7454 

JOBMASTER CORP., 9010 Uberty Ad.. Randallstown, 
Me 21133-0207, Tel: 410-~14OO, FAX: 410-521-5461; 
EmpL: 16 .. .... ...... ........ .. ........ ...... ... A01286 

JOHANSON DIELECTRICS, INc.., 2220 Screenland 
Dr. Burbenk, CA 91505, Tel: 818-848-4465, TWX: 910-
496-2735, FAX: 816-841-7261; EmpL: 300 ..... A01081 

I..DcBI Sales Ottices & Reps 
AL Huiltsvtlle, Murcota .................. . 
AZ Tempe. RepIronix, Inc. .............. .. 
AZ Tucson. Compass Mktg. & Sis. ...... .. 
CA Costa Mesa, Richland Tech. Sis. .....• 
CA Mountain View, Straube Assocs. ..... . 
CO WesImInster, SIreube Assocs. ....•... 
CT Waterbury, Compel< Inc. ............ .. 
FL Ft Lauderdale, VG Sales Co. ........ . 
FL Altamonte Springs. VG Sales Co. .... . 

205-539-8476 
602-345-4580 
602-293-1220 
714-722-9881 
41 !HI69-606O 
303-426-OB9O 
203-753-8431 
~36-4333 
407-831-8688 

PA Trevose. P.sA ....................... 21~2~13 
TX Austin. W. Pat Fraia & Assocs. ....... 51~7911 
TX Euless, W. Pat Fraia & Assocs. ........ 817-267-3577 
TX Houston. w. Pat Frelie & Assocs. ..... 713-772-1572 
UT San Lake CiIy, Straube Assocs.. Mt States . 

'" ............ .. .. ... ......... ........ 801-263-2640 
VA Oakton, PSA South ................... 703-281-1806 
WA Seattle, Northmar .... .. .. . . .. .. .. .. .. . 206-524-5170 

I..DcBI DiatTibutors 
AZ Tempe. Penstock ..................... 800-~88 
CA Beverly Hills, Penstock ............... 816-841-8881 
CA Garden Grove, Bellinds. .•.•. ..•••. . •• 71~7801 
CA Gardena, Belllnds. ................... 213-516-1800 
CA San DIego, BelIInds................... 619-266-1277 
CA San DIego, Penstock ................. 619-225-8800 
CA San Jose, AU American SerniconducIor 

FL laIgo. VG Sales Co. ................ .. 813-536-7787 CA 
406-287-0190 

San Pedro. ASAP EIctrns./WesI ...... 213-519-8377 
Sunnyvale, BeIIInds. • . • . • • • . . • • . . • • • • . 406-734-8570 
Sunnyvale, Penstock .....•.......•... 406-730-0300 
Thousand Osks, BeIIInds. •.••...••... 213-826-6778 
Westlake VI., JACO/DIsIeI, Inc. . . . • . . . • 805-495-9998 
Denver, Penstock .. .. .. .. .. .. .. .. .. .. . 303-973-3010 
~ Belllnds.................. 303-4214-1985 

L Lisla, WG Controls .................. .. 708-963-5954 CA 
IN indianapolis, M & L EIctrns. .......... . 317-359-4742 CA 
KS Lenexa. Midlec Assocs. .............. . 913-541-C1505 CA 
MD Columbia, PSA South ................ . 301-730-0359 CA 
MA Hudson, Compel< Inc. ................ . 506-566-0331 CO 
CT Wethersllekl, Compac Sis. .......... .. 203-563-4784 CO 
MI Ypsilanti, Techrep. Inc. .............. .. 313-572-1950 FL DaeIfIeId Bch.. Beliinds. .............. ~1-1997 
MN St Pau~ Cahil~ Schmitz & Cahil~ Inc. 

MO St Louis, MidIec Assocs. ............ . 
NM Albuquerque, RepIronix, Inc. .......... . 
NY East Roc:'-, L-Mar Assocs. ...... . 
NY Huntington. Compar New York Inc. .. . 
NC WInston-Salem, Murcota ............ .. 
OH Westlake, Baehr Greenleaf Assocs. '" 
PA Trevose, PSA Inc. .................. .. 
PA Warrendale, Beehr-Greenleal Assocs. 

TX Dallas, C & J Assocs. ................ . 
UT San Lake City, Straube Assocs. ...... . 
VA Oakton, PSA South .................. . 
WA Seattle, NortIvnar, Inc. .............. .. 

Local Distributors 
AZ Tempe. Bell Inds. .................... . 
CA Los Alamitos, SEMI DICE ............ . 
CA San Diego, Bell Industries .......... .. 
CA Santa Clara. SEMI DICE ............ .. 
CA Yorba linda, Corona Elctms. ........ . 
CO Denver, Newark Elctms. ............ .. 
CT Bloomfield, Newark EIctrns. .......... . 
FL Orlando, Newark EIctrns. ............ . 
IL Chicego, Newark .................... . 
IN Indianapolis, BeIIInds. .............. .. 
MD Columbia, Jaco EIctrns. .............. . 
MA South Easton, Semi DIce ............ . 
MA Tewksbury, Jaco Ek:Ims. ............ . 
MI Jackson, Newark EIctrns. ............ . 
MN Minneapolis, Newark EIctms. ..••..••• 
NJ Fairfield. Micross Comps. ............ . 
NY Mt Vernon. ASAP Elctms. .......... .. 
OR Lake Oswego. Bell Industries ........ . 
TX Allen, PrIme DIstribution ............ .. 
WI WrU<esha, Belllnduslries .......... .. 

612-646-7217 
314-27~ 

505-292-1718 
716-381-9100 
516-423-5660 
91!H22-9445 
216-892-1770 
21~~513 

412-934-3088 
214-539-0140 
801-263-2640 
703-281-1806 
206-524-5170 

602-966-7800 
213-594-4631 
619-266-1277 
408-980-9777 
714-263-8185 
303-757-8531 
203-243-1731 
407-896-8350 
312-764-5100 
317-87~ 
301-985-8620 
506-236-8344 
508-840-0010 
801-956-8300 
612-331-8350 
201-227-8007 
914-899-2727 
503-835-6500 
214-542-7915 
414-547-8879 

JOHANSON MANUFACTURING CORPORATION. 
400 Rockaway Valley Ad.. Boonton. NJ 07005, Tel: 201-
334-2676, FAX: 201-334-2954; FSC Il10.: 91293; EmpL: 
200 ............................................ A01080 

Local S8Jes Ottices & Reps 
AI. Huntsville, Murcota Corp. •............ ~539-8476 
AZ Tempe. RepIronix. lid. ................ 602-345-4580 
CA Escondido, Knight Co. ................ 619-743-5138 
CA Los Angeles, Knight Co. .............. 213-670-2833 
CA Mountain V_, Straube Assocs. ...... 415-969-8080 
CO Westminster, Straube Assoc.. Mt States 

.. .. .. .. .. .. . .. .. . .. .. .... .. .. .. .. .. .. . 303-426-OB9O 
CT Wetherlleld, Compak. Inc. ............. 203-563-4784 
FL Ft Lauderdale, Vg SIs. ................ 305-938-4333 
FL la'go, Vg Sis. ........................ 813-536-7767 
FL Porr.,ano Beach. Vg Sis. ............. ~971-0900 
IL Lisle, W.G. Controls .......... .. .. .. .. • 708-963-5954 
IN Kokomo, Schillinger Assocs. .......... 317~08 
IA Hawatha, ARD Sales Co. ............. 319-393-8392 
MA Hudson, Compak.lnc. ................ 617-566-0331 
MN St Pau~ Cahil~ Schnirz & CahiI~ Inc. 

....................................... 612-646-7217 
Me St Louis. MidIec Assocs. ............. 314-27~ 
111M Albuquerque, RepIronix Inc............ 505-292-1718 
NY Boonton, Johanson MIg. Corp. ........ 201-334-2676 
NY Mount Vernon. FriedrrwI-SmIIh EIcIrn. SIs. 

............. ................. ....•.••. 914-884-4888 

FL 
FL 
IL 
IL 
L 
IN 
IN 
MD 
MD 
MA 
MA 
MA 
NJ 
111M 
NY 
NY 
NY 
OH 
OR 
PA 
TX 
UT 
WA 

Ft LauderlIaIa, All American •...•...•. ~572-7999 
Tempe, JACO ........................ 813-628-4665 
Chicago, Newark EIctms. ............. 312-784-5100 
Elk Grove VI., Bellinds. ............... 312-840-1910 
Palatine, Penstock .................... 7Il6-934-3700 
Indianapolis. Beliinds. ................ 317-834-8202 
Indianapolis, Penstock ................ 317-784-a70 
Baltimore, Radio EIec. Svc. ........... 301-529-0500 
Beltsville, Radio EIec. Svc. ............. 301-937-9100 
Seekonk, M-Squarad ................. 617-761-5490 
Wakefield. Aft American . . . • . . . . . . . . . .. 617-246-2300 
Wilmington. RC/Jaco EIcIrns. ......... 617-273-1880 
Fairfield, Penstock .................... 201-808-1414 
Albuquerque, BeIIInds. ............... 505-292-2700 
Heuppauge. Jaco EIctrns. .•••..•• .• ••• 516-273-5500 
Mt Vernon. ASAP EIcIrns. .•...•••.••. 914-899-2727 
Syracuse, Newark EIcIrns. ............ 31~7-8811 
Dayton. BeIIInds. ..................... 513-435-8880 
Lake Oswego. Beliinds. .............. 503-241-4115 
Philadelphia, PEI-GenesIs ............ 21 ~73-0400 
Ft Worth, PATCO Supplies ........... 817-429-8596 
San Lake CiIy, Beliinds. .............. 801-972-6969 
Bellevue, Beliinds. ................... 206-747-1515 

JOHNSON, E. F. CO. P.o. Box 59089, MInneapolIs, MN 
55459-0089, Tel: 812-943-5500, FAX: 507-1135-6485; 
EmpL: 1400; SIs. Mgt; Ainie Nicklin 

JOHNSON CONTROLS BATIERY GROUP, INC.. 
900 EesI Keefe Ave., Milwaukee, WI 53212, Tel: 414-961-
8500, FAX: 414-961-6506; EmpL: 250; SIs. Mgt; Daniel E 
Ellis, Oir. Sis. & Mktg. 

JOHNSON YOKOGAWA CORP. 4 Dart Road, Nnnan. 
GA 30265. Tel: 404-254-0400, FAX: 404-254-0926; EmpL: 
700; SIs. Mgt; Chuck Micallef 

JOLO IIiIDUSTRIES, INc., 13921 NautIlus Dr. Garden 
Grove, CA 92643, Tel: 714-554-8840, FAX: 714-554-0306; 
FSC Il10.: 30035; EmpI.: 20; SIs. Mgt; J.s. Giampiccolo, Jr. 
.. .. .. .... .. .. .. .. . .. .. .. .. .. .. .. • .... ..... Co1408-14OI 

I..DcBI S8Jes Offices & Reps 
AZ Scottsdale, JK & Assocs. ............. 602-9IlO-8804 
CA Los Angeles, QuaIIro Sis. Assocs. .•.. 213-372-4221 
CA Mountain V_, Leddy Assocs. .•.....• 415-969-6313 
CA Orange County, QueIIro Sis. Assocs. 

......•....•...•...••...•...•.•.•...... 800-735-4510 
CA San DIego, QuaIIro SIs. Assocs. ...... 819-581-3093 
CA San Fernando Valley, Quel1ro Sis. Assocs. 

....................................... ~523-2978 
FL Longwood, Mathias Assocs.. IIIC. ••.••• 407-882-1700 
L Chicego, McNuIIy & Assocs. .......... 312-980-9888 
MA ReadIng. Lincoln Tech. Sis. ........... 817-944-9594 
MI Sterling ~ GeoIronix, Inc. ....... 313-254-0520 
OH Cleveland, Gec1ronix Mktg. Assocs. ... 21&859-8100 
OH Trotwood, G-.mIx. Inc. .... :........ 513-854-5939 
OR Beaverton. Evergreen MkIg. Orp. ... . •. 503-643-8020 
PA AllIson Park, GaotronIic. Inc. ........... 412-467-1770 
TX AustIn, BanySIs., Inc. ................. 512-837-3816 
TX Houston. Bany SIs., Inc. ............... 713-784-5880 
TX Richardson, Bany Sis., Inc. .. ,......... 214-234-0255 
WA Seattle, Evergreen MkIg. Grp. Inc. ...•. 206-485-9083 
Can Nepean. On!., Tech-Trad, Inc. ......... 613-727-1272 

NC WInston-Salem. Murcota Corp. .....•.. 919-722-9445 I..DcBI Distrlbutors 
JMR ELECTRONIcs. 1525 Blondell Ave., Bronx. NY OH Columbus, Baehr, Greenleaf & Assocs. FL MIami, EIec. EquIp. .................... 305-526-6060 

10461, Tel: 212-597-6050; FAX: 212-597-6137; EmpL: 50 ....................................... 614-847-()220 OH Richfield, ~ DIaIr. Corp. ........... 218-659-7100 
OH Dayton. Baehr, Greenleaf & Assocs. .. 513-439-0724 

JM TRANSFORMER CO" INC. 112 florida St. OH Westlake, Baehr, Greenleaf & Assoc. 
FarrnIngdaJa, NY 11735. Tel: 516-293-0475, FAX: 516- ....................................... 216-842-1770 
293-3923; EmpL: 18; SIs. Mgt; J. Milman PA Evans CIty, Baehr, Greenlee! & Assocs. 
........................................... A02242-2247 ....................................... 412-776-2151 

JONARO INOUSTRIES CORP. 134 Ma1lIadaI8 Ad. 
Tuckahoe, NY .10707, Tel: 914-793-0700, 1B.EX: 998570, 
TWX: 710-562-0107, FAX: 914-793-4527; EmpI.: 85; SIs. 
Mgt; c. McCIooy 

EEM 1991 North American offices only. For worldwide ~ & distributors, see VoL W. 713 



JONATH 
JONATHAN MANUFACTURING CORP., 1101 So. 

Acacia Ave., Fullerton, CA 92631, Tel: 714-526-4651, FAX: 
714-879-1212; EmpL: 375; Sis. Mg,: Todd Leverich 

JONES, HIRAM, ELCTRNS. INC, See Hiram Jones 
Elctms. Inc. 

JORI RESOURCES, 2128 Knoll Dr, Ventura, CA 93003, 
Te,l: 805-642-2266, FAX: 805-642-5978; Empl.: 4 

JOSLYN ELECTRONIC SYSTEMS, P.O. Box 817, 
GoIeta,CA 93116, Tel: 800-752-8068, 805-968-3551, 
TELEX: 181824, FAX: 805-968-2335; FSC No.: 23663; 
Empl.: 240; SIs. Mg,_' M. Young 

JOULE POWER, INC., Joyce Industrial PI<., Summer Rei, 
Boxborough, MA 01719, Tel: 508-263-9712, FAX: 508-
263-9071 ............... "'.;................... 0 0 1829 

LDcaI Se/es Offices & Reps. 
AL Huntsville, Over & Over ............... 205-837-7105 
AZ Scottsdale, Sun Tach MkIg. ........ ; .. 602-483-1062 
CA San Jose, Silicon Valley Sis. .......... 408-432-1967 
FL Altamonte Springs, Over & Over ...... 407-332·1222 
GA Norcross, Over & OVer ...... ;........ 404-449-6205 
IL Schaumberg, Victory Sis. ............. 708-490-0300 
MA BI,orllngton, Tach Rep. Inc. ............. 617-272-5965 
NJ Fairfield, Meirologic COrp. .. . • . . . . . . . .. 201-575-5585 
NO Raleigh, OVer & OVer ................. 919-878-7338 
OH Chergin Falls, Larry Bennett & Assocs. 

PA 'Wayne, John Lyons MkIg. ............ . 
TX Plano, Aticus ........................ . 
UT Ogden, Doug Taylor & Assocs. ...... . 
VA Alexandria,' Tach Reps. Inc. .. ........ . 
WA Edmonds, Power Sources Unlimhed .. 
Can Montreal, Que., SoDd State Engrg. ..•.. 

218-247-2174 
215-687-22IT 
214-964-0663 
801 c548-9570 
703-370-2600 
206-743-6641 
514-481-331.3 

JOVIL MANUFACTURING CO., INC. Precision Rd. 
Danbury, CT 06810, Tel: 203-792-6700, TELEX: 969834, 
FAX: 203-790-6645; EIT1>L: 25; SIs. Mgr: Kehh Fredlund 

JRW INDUSTRIES, INC., 2312 N Sacond St, Harrisburg, 
PA 17.110, Tel: 717-238-1418, FAX: 717-238-1695; Empl.: 
4; SIs. Mg,: Kevin J. W111iBrT)5. SIs. Mgr. 

JSC WIRE & CABLE, Box 248, BUrgees P~ Wayne. NJ 
07474, Tel: 201-694-6200, 1-8()()'572-9473, FAX: 201-
694-8297; EmpL: 40; Sis: Mgr: Richard Wojtovilz 

J.S.T. CORP., 1200 Business Ctr. Dr. Ste. 400, Mt 
Prospacl,' iL 60056, Tel: 1-800-292-4243, FAX: 708-803-
4918; SIs. Mg,: Ron Leaky; Dist. Mg,: Ron Lasky 
........................................... C0 1411-1421 

Local Sales Offices & ReP8 
AL Huntsville, Over & Over, Inc. ........... 205-837.7105, 

FAX:205-837-7305 
AZ Scottsdale, Whyle & Assocs. ........... 602-391-0228, 

FAX:602-391-9498 
CA Arcadia, Van Gott & Assocs. ........... 818-445-9726, 

FAX:818-445-5019 
CA Auburn, Ad. Tach. MkIg. ................ 918-888-0788, 

FAX:918-888-0787 
CA Eecondido, Van Gatt & Assocs. ........ 619-489-0693, 

FAX:619-489-8167 
CA Santa Clara, GMB Tach Sis. ........... 408-496-6181, 

FAX:408-496-0834 
CO Alvada, Arrowhaad SIs. COrp. . ......... 303-423-5556, 

FAX:303-423-5598 
FL Altamonte Spgs., OVer & OVer, Inc ...... 407-322-1222, 

FAX:407-332-4433 
FL Coral Springs, OVer & OVer, Inc. ..... ,. 305-753-7050, 

FAX:305-753-0337 

.. II's a good conneclion 10 have. 

INTERCONNECT SPECIAL TIES, INC. 

(800) 752-4777 FAX (714) 447-3976 

I@~TJ 
i~ 
L~ ... __ _ 

J,S TERMINAL 

MINIATURE PLUG AND 
SOCKET CONNECTORS 

(800) 752-4777 
Everything For Your Connector Needs 

SPECIALIZING IN Hard to Find Components 
and Value Added Service 

Manufacturers and Sales Offices Directory 
GA Norcross, Over & Over, Inc ............. 404-449-8205, 

FAX:404-449-8177 
IL Itasca, ClrcuH SIs. ...................... 708-773-0200, 

FAX:708-IT3-2721 
IN Ft Wayna, Corrao/Marsh .•............ 21~-2725, 

FAX:219-484-7491 
IN Greenfield, Corrao/Marsh, Inc. ......... 317-462-4446, 

FAX:317-462-6568 
Me Ellicott, AM-Tach Assocs. .............. 301-461c5599, 

FAX:301-461-5859 
MA Norwell, MJ. Sis., Inc ..........•........ 617-982-8776, 

FAX:617-878-8707 
MA Randolph, The T .. M.R Grp. ....•.....•.. 617-961-4488, 

FAX:817-986-4840 
MI StJoeeph, Six SiQ!na ................. 616-429-IT88, 

FAX:616-429-7788 
MI Sylvan Lake. Six Sigma •.........•..... 313-332-4900, 

FAX:313-332-4903 
MN St Pau~ Countryman Aseoc. Co. ....... 612-645-9151, 

FAX:612-641-8153 
MS' Hom Lake, Edward Alan Co. •.•.....•. 601-342-4969 
Me Florissant, Palatine Engrg, & Sis. Inc. 

. . . . • . . . . . . . . . . . . . •. 314-839-08OO,FAX:314-839-8023 
Me Kansas City, Palatine Engrg. & SIs; Inc. 

...................• 818-531-7221,FAX:818-531-7443 
NJ Madsion, Venture Qu8st, Inc. ..•........ 201-3IT-4922, 

FAX:201-3IT-0453 
NY Clay, MJ Sis., Inc. ...................... 315-699-9596, 

FAX:315-899-7851 
NY W. Babyion, Venture Quest, Inc. ........ 518-491-3120, 

FAX:516-491-0907 
NC Chailotle, OVer & Over, Inc. ....•..•.... 704-542-9111, 

FAX:704-542-9937 
NO Raleigh, OVer & OVer .................. 919-878-7338, 

FAX:919-878-8098 
OH Highland Hgts., KT IDEPCO ......... : .. 218-442-8200, 

FAX:218-461-2101 
OH Mentor, QuaRek Elclms. Corp. ......... 218-951-3300, 

FAX:218-951-7252 
OR Hill$boro, Tum-A-Round Sis. ...•.....•. 503-640-4641, 

FAX:503-64D-4640 
PA Fort Washington,SMC Inc. .......•.... 215-628-3394, 

FAX:215-628-3395 
PA Phlsburg, KT/Oepco ... ................ 412-387-1011, 

FAX:412-387-2153 
TX Arlington, T-Tec SIs. ................... 817-429-9151, 

FAX:817-457-6704 
TX ArUngton, T-Tac SIs. ................... 817-461-0522, 

FAX:817-277-8502 
TX EI Paso, T-Tac SIs. .................... 915-598-1898, 

FAX:915-598-2495 
TX Gilmer, T-Tac SIs. ..................... 918-747-8318, 

FAX:903-734-5316 
TX KaIy, T-Tac Sales ..................... 713-347-2926, 

FAX:713-347-2088 
WA Kirldand, Tum-A-Round Sis. .. , ........ 206-822-4834, 

FAX:206-828-0833 
WI Brookfield, CircuR SIs. ................. 414-784-IT73, 

FAX:414-784-4528 
Can Markham, Ont, AvOlronics, LId ........ 416-475-2024, 

FAX:418-475-2019 
Cari Vancouver, BC, Fairwest Sis. .......... 804-685-1473, 

. FAX:604-681-IT12 

Local Distributors 
AL Birmingham, KSM Elctms. ............. 205-879-83IT, 

FAX:205-879-6406 
AZ Tempe, EIctm. Hardware ............... 602-967-1691, 

FAX:602c967-1694 
AZ Tucson, SWS Elctms; lric. ............. 602-628-1613, 

FAX:602-828-1921 
CA Frerncnt, Vic/Tal Sis. .................. 415-651-8420, 

FAX:415-851-8795 
CA Fullerton, IS.I ....... 714-IT3-0411,FAX:714-447-397e 
CA Huntington Bch., On-line EIcIms. ...... 714-647-5111, 

FAX:714-847-4485 
CA Irvine. Kensington Elclms. ......•...... 714-588-0575, 

FAX:714-588-0176 
CA N. Hollywood, Elclrn. Hardware ........ 818-982-6100, 

FAX:818-764-1889 
CA Norwalk, Myco Elclms. Supp. .......... 213-404-2053, 

FAX:213-928-8536 
CA San Caries, Logan Elclms. ............. 415-594-0700, 

FAX:415-594-1687 
CA San Diego, Mock III .................... 619-893-8230, 

FAX:619-893-3355 
CA San Jose, Spectra Elclms. ............. 408-452-1590, 

FAX:408-452-1683 
CA Santa Clara, EIctm. Hardware .......... 406-968-1000, 

FAX:408-988-4189 
CA Santa Clara, Trinty EIcIms. ............. 408-98Qc9011, 

FAX:408-980-9014 
CA Vista, Elclrn. Hardware., ............... 619-231-1307, 

FAX:619-598-6958 
CO Englewood, Indeico ..... "' ......... .' ... 303-795-3431, 

FAX:303-795-8298 
CT Wallingford, Midstate Elclrns. .......... 203-295-9900, 

FAX:203-269-2374 

FL Ft Lauderdale, KSM EJctms. •..••..••.. 305-971-5900, 
FAX:305-977-0489 

GA Athens, Dixie Elctms. .................. 404-613-IT55, 
, FAX:404-613-7856 

GA Atlanta, KSM EIcIms. .................. 404-458-2013, 
FAX:404-451-0691 

GA Augusta, Dixie EIcIms. ................. 404-722-2055, 
FAX:404-722-0388 

IL AddIson, Belford EIcIms. ............... 708-881-1100, 
FAX:708-881-1118 

IL Bensenville, Voyager I .••.•....•••.•.•• 708-880-1300, 
FAX:708-880-1573 

IL Glendale Hg\s., KSM EIctms. ..•.••...•• 708-529-1700, 
FAX:708-529-3888 

IL Palatine. OHM EIcIms. .••..•.••.•..•••• 708-359-5500, 
FAX:708-359-9686 

IN Carmel Mex EIcIms. .................. 317-848-1l!23, 
FAX:317-644-6593 

IN ElkIiart, Bebsco, Inc. ................. :.219-293-0831, 
FAX:219-293-7207 

IN Indianapolis, Mar EIcIms. ..••.•••..•.•. 317-833-8899. 
FAX:317-633-8687 

Me Gaithersburg, AxIs EIcIms., Inc. ..... : ... 301-64D-964O, 
FAX:301-840-9299 

MA Burfington, QPL EIcIms. Dlstrs. .....••.. 6.17-229-2424, 
FAX:Cl17-273-5075 

MA Franklin, JEM EIcIms. .................. 5OiJ..520-3105, 
FAX:508-520-3109 

MI Grand Rapids, SF. Elctms. ....•....•.•. 618-459-0218, 
FAX:616-459-5601 

MI SoUthlield, Michigan LecIroIs Corp, .... 313-353-1350, 
FAX:313-353-1433 

MI Wyoming, E.c. EIcIms. ................. 618-530-0576, 
FAX:618-530-8598 

MN Fridley, V9yag&r II .................. ; .. 612-571-IT66, 
FAX:612-571-9519 

MN New Brighton, Chris EIcIms. ........... 612-831-2647, 
FAX:612-831-3071 

MN Roseville, TLC 0Istbn. . ................ 612-483-2226, 
FAX:612-481-0287 

NE Uncoln, Scott EIcIms. .................. 402-488-8221, 
FAX:402-488-4187 

NE Omaha, Scott EIcIms. ....•.....••...... 402-734-8750, 
FAX:402-734-1442 

NJ " Cherry HII~ Jets Corp, ................. 609-663-7272, 
FAX:609-683-1896 

NJ Moorestown, Martac EIcIms. •..• " ...••.. 609-234-4200, 
FAX:609-234-0672 

NJ Woodbridge, C8lmrn EIctms. ......••... 201-750-4497, 
FAX:201-750-4212 

NM Albuquerque. TMA, Inc. ................ 505-345-8921, 
FAX:505-344-1113 

NY Bohemia, Key Compe., Inc. ..•.......... 518-567-7500, 
FAX:518-567-2920 

NY Hauppauge, Addem Oistbg. Dlv. . ..•... 518-273-6m, 
FAX:518-273-7088 

NC Charlotte, DIxie EIcIms. ................ 704-3IT-5413, 
FAX:104-3IT-2561 

NO Winston-Salem, Dixie Elclms. ..••.•.... 919-724-5961, 
FAX:919-723-7024 

OH South Euc6d, Circuit EIec. ............. 218-382-0S30, 
FAX:218-382-4411 

OR Aloha, Elctm. Concepts ................ 503-642-9715, 
FAX:503-591-8383 

OR Beaverton. Micro Power EIcIms. ......• 503-828-7088, 
. FAX:503-643-1556 

PA Bristo~ Aim EIcIms. .................... 215-785-3500, 
FAX:215-795-3510 

SC Columbia, Dixie EIcIms. •.•...•...••.... 803-779-5332, 
FAX:803-795-9276 

SC Greenville, Dixie EJctms. .•..•••••.••..• 803-297-1430, 
FAX:803-297-1439 

SC N. Charleston, Dixie EIcIms. ••.•...•... 803-552-2671, 
FAX:803-552-2876 

TN Gray, DIxie EIcImS. .................... 615-4IT-2131, 
FAX:615-4IT-4407 

TN Oak Ridge, Dixie EIcIms. .............. 615-481 c3393, 
. FAX:615-481-3397 

TN Soddy Daisy, Tachni-Tronics .......... 615-332-2119, 
FAX:615-332-1061 

TX Austin, Wolford EIcIms. : ............... 512-339-1131, 
FAX:512-835-7351 

TX Dallas, Wofford EIcIms. 
.............••..•.. 214-320-0294:FAX;214-320-2017 

TX EI Paso, Schick Entprs. 
.................... 915-IT2-3283:FAX:915-IT2-3034 

TX Friendswood, Schick Enterpriees ..... 713-3118-1714 
TX Houston, Wolford EICtms. .............. 713-847-3583, 

i FAX:713-947-4035 
i TX N. Richland Hills, Swiaco EIcIms (Dixie) 

.................... 817-281-1811,FAX:817-281-1783 
I WA Redmond, Priebe EIcIms. .............. 208-881-2383, 

FAX:206-881-0508 
Can Burlington. On\., Atternate Source Compe., lid. 

.................... 41&-335-8385,FAX:418-332-1385 
Can Concord, Ont, Zierick Canada Corp, ... 416-669'-1429, 

FAX:418-66~5826 

714 . North American officeS only. For worldwide reps & distributors, see Vol. Wo EEM 1991 



Manufacturers and Sales Offices Directory KDSAM 
Can Markham, Ont, APIAA Elclms. Sis., Inc. 

.•..••..•••.•....•.. 416-475-1858,FAX:416-475-2019 
Can Vancouver, ac. Brockton Elclms. Ltd. 

....•..•..•...•..•.. 604-291-6665,FAX:604-291-6664 

JUDCO MFG. INC, P.o. Box 487-E84, 1429 240th St, 
Harbor C!ty, CA90710, Tel: 213-534-0959; SIs. Mgr" Kevin 
Johnson 

JUDD WIRE INC., 57 Turnpike Ad., Turners Falls, MA 
01376, Tel: 413-863-4357, FAX: 413-863-2305; FSC Il10.: 
3357; EmpL: 148; SI8. Mgr: Jim Paradise 
................................ : 11<1020-1021: C·1764 

Local Sele& Offices & Reps 
AL Huntsville, R & G Assocs. •.•. . • . • • . . .. 205-880-8020 
AZ. Phoenix, O'Donnell Associates ..•..•. 602-944-9542 
CA Los Alios, Ewing Foley ............... 415-941-4525 
CA Torrance, O'Donnell Assocs. .......... 213-539-9664 
CO Boulder, Stratford Grp. ................ 303-530-3194 
FL Coral Springs, J.P. Jasco & Assocs. ... 813-371-3814 
IL Arlington HeIghts, Rozner Sis. Co. .... 312-577-0067 
KS Overland Pk., Spectrum Sis. .....•.••. 913-648-6811 
MD Baltimore, R A. Wafer Assocs. ........ 301-744-1133 
MA Marlborough, OJ<. Engrg. ............. 617-481-8400 
MN Bloomington, EMT Engineering ....... 612-888-1020 
Me Hazelwood, Spectrum Sis. ............ 314-731-5151 
NJ Haddonfield, M & S Meee Inc. • . .... . .. 609-429-9531 
NM Albuquerque, O'Donnell Assocs. ,..... 505-683-1030 
NY Fairport, Semtec SIs. ................. 716-425-3954 
OH Worthington, Simcox Assocs. ......... 614-885-8776 
OR Beaverton, Jas. J .• Becker Co. ......... 503-627-0775 
TX Dellas, Stevens Sis. Co................ 214-702-0132 
WA SeeItIe, Jas. J. Backer Co. ............ 206-285-1300 

Local Dlsllibulots 
AL Madison, See WII8 & Cable .......... . 
CA Concord, Control Master ............ .. 
CA Fountain Valley, Innovative Sys. ....•. 
CA Irvine, Republic EIcIms. .............. . 
CA Menlo Part<, Bay Associates ........ .. 
CA San Leandro, Anlxter ................ . 
CA Torrance, Blake Wire & CebIe ....... . 
CA Valencia, Wirenelics Co. ............ .. 
CO Colorado Springs, SCI .............. .. 
CT East Hartford, E. J. Stephens Co ...... . 
CT Manchester, I.M.S. .. ................ .. 
FL AItamon1e Springs, Royce EIcIms. ... . 
FL Fl Lauderdale, Anixter .............. .. 
FL Fl Lauderdale, Pacer EIcIms. ........ . 
II.. Brookfield, Conductors Unltd. ...•..... 
MA Woburn, P~ EIcIms. .............. . 
MN BloOmington, K L Tannehill ........ .. 
NH Amherst, North Country Wire & Cable 

NJ Dover, Electro Spec. ................ .. 
NY Farmingdale, Weico Elclms. ......•... 
MA LoweI~ Anixter ...................... .. 
NY Rochester, Simeona EIctm. .......... . 
FL Tampa, Conductors Un6mitad ....•... 
NO Raleigh, Whol8sale Electric ......... .. 
OH Deyton, AsIro Inds. .................. . 
PA Montgomeryville, PytIronic Ind. •...•.•. 
TX Dallas, 1ntersta1a Wire .............. .. 
WA Tukwila, Carlyle Inc. ................ .. 
WI New Bel:6n, IndL EIec. Wire & Cable .. . 

205-772-9616 
415-939-3600 
714-969-6363 
714-855-2222 
415-321-2990 
415-352-3100 
213-533-8141 
805-257-2400 
303-599-6888 
203-282-9400 
203-649-4415 
305-869-4700 
305-485-4455 
305-462-0902 
312-485-7855 
617-935-8330 
612-881-6700 

603-B89-OO63 
201-361-6300 
516-293-0050 
506-459-6400 
716-326-3230 
813-246-1620 
919-876-9400 
513-429-5900 
215-242-6700 
214-553-1311 
206-251-0700 
414-782-2323 

JUDD WIRE INC., 870 Los VatleciloB Blvd, San Marcos, 
CA 92069, Tel: 619-744-7720, FAX: 619-744-8089; FSC 
Il10.: 3357 ...................... 8·102(1.1021; C.1764 

Refar to Judd Wire, Turners Falls, MA for sales office and 
distributor informelion. 

00 JULIE RESEARCH 

FAX: 212-691-3320 
JULIE RESEARCH LABs., SOB West 26 Street, New 

York, NY 10001, Tel: 212-633-8825, 1WX: 710-681-5138; 
FSC Il10.: 07062; EqlL: 35; SIB. Mgr: Pamela Spencer; 
O/st. Mgr: Pamela Spencer • . • • . A.1129; 1)012.,.1273 

Local SeIe& Offices & Reps 
CA Fresno, Lion EIctm. Labs ............. 209-233-9096 

JUMO PROCESS CONTROl.., INC., 735 Fox Chaae, 
Coatsville, PA 19320, Tel: 215-3l10-8002, FAX: 215-380-
8009; SIB. Mgr: Gunnar Oberg . 

I~SI 
FAX: 508-922-8374 

KAUT & BUX MANUFACTURING CO, 675 Tower ReI., 
p.o. Box 887, MundeleIn, L 80080, Tel: 708-94&08505, 
TELEX: 8871289 KBM UN/, FAX: 1-706-949-4250; SIB. 
Mgr: HeInz KuIschera 

KAVUCO CORP. 14501 Los AngeIea Aye. Moorpark, CA 
93021, Tel: 805-523-2000, TB..EX: 85-1481, FAX: 80s-
523-7125; EmpL: 500; O/st. Mgr: Drew Dialin 

KAYCEE INDUSTRIES L TO, 32 RarnjibhalKarMni ReI., 
KAISER SYSTEMS,INC., 126SohIer Road, BaverIy, MA ae., Bombay-3B, INDIA, Tel: 2615567-68, 2613521-22-23, 

01915, Tel: 506-922-9300; FSC Il10.: 1FD78; Ernpl: 100; FAX: (91-22) 2616106; Ernpl: 400 
SIs. Mgr: Steve Swech ................... 1)01830-1835 

KAY ELEMETRICS CORP, 12 Maple Ave., p.o. Box 
KALAMAZOO TECHNICAL FURNITURE, See 2025, PIne Brook, NJ 07056-2025, Tel: 201-227-2000, 

TECLAB 1WX: 71().734-4347; FSC No.: 80138; EmpL: 50; SIs. Mgr: 

KAlGLO ELCTRNS. co., INC. 6584 Ruch Ad., E. Allen 
Twp., BaIhIehern, PA 16017-9359, Tel: 215-837-0700, 
TWX: 51 0-651-21 01; FAX: 215-837-7978; FSC Il10.: 64521; 
518. Mgr: Jarnea H. Seidelman 

KALMUS & ASSOCS, INC. 2424 s. 25111 Ave. Broadview, 
IL 60153, Tel: 706-343-7004, FAX: 706-343-7016; EmpL: 
250; SIB. Mgr: Kent Prather 

Stephen P. Crump ......... .. .... .. .. .. .. .... ... A.1750 

KAY-RAY ISENSALL, INC. 1400 BusIneaa Center Drive, 
Ml Prospect, L 80056, Tel: 701H!03-5100: Ernpl: 170 

KAY-TOWNES, Diy. of Aico Industries, Inc., p.o. Box 
593, Rome, GA 30161, Tel: 404-291-11671, FAX: 404-235-
8851; Ernpl: 60; SIs. Mgt: James Joiner; Oist. Mgt: 
Pauline PeIIy 

KAMAN INSTRUMENTATION, 1500 Garden of the KB ELECTRONICS, 
Gods, P.o. Box 7463, Colo Springs, CO 80907, Tel: 1-719- 73 Wortman Ave., I!rooIc¥\ NY 
599-1892, FAX: 719-599-1823; FSC Il10.: 21732; EmpL: 11207,TeI:716-257-33OO, 1WX:711Hi84-23OB,FAX: 71&-
200 257-4740; Ernpl: 140; SIB. Mgt: A BueIer 

KCK AMERICA INC., Mitsubishi Materials 
KAM COMPONENTS, INC. P. O. Box 192-EEM, Corporation,930RerningtonRei,Scheumburg,R..80173-

Nesconset, NY 11767, Tel: 516-585-0866, FAX: 516-585- 4516, Tel: 70S 894 8888, FAX: 706-884-9327; EmpL: 500; 
1580; EmpL: 29; SIs. Mgr: Cheryl Day SIs. Mgr: K G. Such. VP. 

K&L MICROWAVE, INC. 408 Colea Circle, Salisbury, MD KD COMPONENTS, INC.. 2710 s. MalnSl, SenlaAna, CA 
21801, Tel: 301-749-2424, FAX: 301-749-5725; FSC Il10.: 92707, Tel: 714-545-710B, 1WX:910-595-2678,FAX:714-
50140; EmpI.: 550; SIs. Mgr: Jim Price 549-7986; FSC Il10.: 58421; EmpL: 32; SIB. Mgt: WI!IIfIWJ 

K & L OSCIUATEK, A DOVER TECHNOLOGY CO. 
See Oscillatek, A Doyer Technology Co. 

K & M ELECTRONICS, lllntersta1a Dr. W. Springfield, MA 
01089, Tel: 413-781-1350, FAX: 413-737-0&08; FSC Il10.: 
66613; EmpL: 700; SIB. Mgr: Jarnea Chaae 

FAJ<:908-388-4786 
KAPPA TECHNOLOGIES, INc.. 1443 PInewood St, 

Rahway, NJ 07085, Tel: 906-396-9400, 1-800-223-Q603; 
FSC Il10.: 20933; EmpI.: 175; SIB. Mgr: M. Pearl 
. ....... A·1578-1588,1880-1881, 2246-2249; 001836 

Local SeIe& Offices & Reps 
AZ. ScoIIsdaIe, ~ Marketing .. , .•.• 
CA Woodland Hills, Inlerstate Mar1ceting •. 
CO Whealridge, Wescom MkIg. Inc. .....•. 
MD Middletown, S. T.lWooiard Co., Inc. ..•. 
MN Oaseo, Gaffney SIs. Co. .............. . 
NJ Fl Lee, Neptune EIcIms. Co. ........ .. 
NY Cezenovia, S. T.lWoolard Co., Inc. ••... 
NY Plainview, Neptune EIcIms. Co. ...... . 
PA Fl Washington, SMC, Inc. ............ . 
TX Austin, Gardln-Moore Sis. ............ . 
TX Dallas, Gardln-Moore Sis. ............ . 
TX Houston, Gardin-Moores Sis. ..•...... 
UT Salt lake City, Wescom MkIg. Inc. • .•. 
SC PIckens, S. T.lWoolard Co., Inc. ....... . 

Local Dlstnbulo/3 

602-244-9050 
816-883-7606 
303-422-8957 
301-371-4500 
612-425-5484 
201-461-2789 
315-655-8145 
516-349-1600 
215-626-3394 
512-794-2900 
214-885-1193 
713-496-7651 
801-269-0419 
803-B76-3B30 

CA Laguna Hills, Jaco/Dislel, Inc. ........ 714-837-6966 
CA San Joaa, Jaco/Dislel, Inc. . . • . . • . . • . • • 408-432-9290 
CA Sherman Oaks, Delay Line Distrs. Inc. 

CA Westleka, Jaco/Disie~ Inc. .......... .. 
CT Meriden, Jaco EIcIma. Inc. .......... .. 
FL Boce Raton, Jaco/QC ............... . 
GA Norcross, Jaco/QC .................. . 
Me Columbia, Jaco Elctms., Inc. ........ .. 
MA Tewksbury, Jaco Elctms., Inc. ........ . 
NY Hauppauge. Jaco/EIcIma. Inc. •.....•. 
NO Raleigh, Jaco/QC ................... .. 
OK Tulsa, Jaco/QC .................... .. 
TX AddIson, Jaco/QC ................... . 
TX Austin, Jaco/QC .................... .. 
TX Sugar Land, Jaco/QC .............. .. 
WA Redmond, Jaco/Oiste~ Inc. .......... . 

213-283-2058 
805-495-9996 
203-235-1422 
407-241-7950 
404-449-9508 
301-995-6620 
508-640-0010 
516-273-5500 
919-876-7767 
919-664-8812 
214-733-4300 
512-835-0220 
713-241>-2255 
206-881-9700 

Devine 

KDI/TRIANGLE ELECTRONICS, 80 s. JaIIeraon Rei, 
Whippany, NJ 07981, Tel: 2OH187-51OO, TWX: 7111-986-
8220; FSC No.: 64537: EmpI.: 385 

KDS AMERICA, Dalshlnku Corp., 10901 GranadaLn, 
Overtand Pk., KS 68211, Tel: 913-491-6625, FAX: 913-
491-6812; EmpI.: 12: SIB. Mgt: Tom Lawrence-EesI. Rag.; 
Oist. Mgr" Sara PeIerson ...................... A·1371 

Local SeIe& 0fficeB & Reps 
AL Huntsvile, ACM ...................... 206-881-5493 
AZ. Carefree, Integratad Rep Co., Inc. ..... 602-486-1740 
CA Fountain Valley, Dyne Rep, ........... 619-893-1111 
CA San Diego, BesIronics ................ 714-545-3255 
CA San Jose, QCI Assocs. ............... 408-432-1070 
CA SimI Valley, Dyne Rep, .. .. .. .. .. .. .... 8Os-521-0G72 
CO WheaIridge, Wascom MkIg., Inc. ...•... 303-422-8957 
FL Boynton, D-Assoca. ................... 305-4fI2.8834 
FL Sanford, D-Asaocs. ................... 407-321-9594 
FL Tampa, D-Asaocs. .................... 407-321-11594 
GA Norcross, ACM ....................... 404-449-7025 
R.. Itasca, Circuit Sis. . :.. .. .. .. .. .. .. .. .. • 706-773-0200 
IN FIshers, Rathsburg Assac. ............ 317-577-4500 
IA Cedar Rapids, ~ Wee Tech. Assac. 

.. .. .. .. .. .. .. .. .. .. • .. .. .. .. .. • .... .. • 319-393-9790 
MA Scituata, CTC Assocs. ................ 617-84&-2077 
MI Farmington Hills, Rathsburg Assocs. •• 313-489-1500 
MN Chan"-~ Sis. Assocs. •.•.• 612-934-2907 
NY Buffalo, QualIty Campa. ......... ,..... 716-837-5430 
NY Manlius, Quality Campa. ...... .,...... 315-882-8885 
NY. Smithtown, PAF Assocs. .............. 516-380-0940 
NO Charlotte, Prime Compa., Inc. ......... 704-522-1150 
NO Raleigh, Prima Compa. Inc. ........... 919-850-91186 
OH North Royalton, Rathsburg Assocs. ... 216-582-9550 
OH Reynoldsburg, RaIhsburg Asaocs. .... 614-886-2490 
OR Beaverton, Western Tech. SIs. ••.••••. 503-644-8880 
PA NonisIown, DER, Inc. ................. 215-272-4502 
TX Austin, SW Mktg. Assoc., Inc. ..•...•... 512-255-8010 
TX Dellas, SW MkIg. Assoc., Inc........... 214-341-8831 
TX Houston, SW Mktg. Assoc:.,Inc. ........ 713-537-6188 
UT Sal! Lake City, Wascom MkIg., Inc. .... 801-269-0419 
WA Bellevue, Western Tech. SIs. .......... 206-641-3900 
WA Spokane, Western Tech. SIs. .......... 509-922-7600 
WI BrooIcIield, CIrcuIt SIs. .............. ..414-764-7773 
Can Burnaby, ac. Vile! EIctm8. ........... 514-836-5951 
Can Kanata, Ont, Vile! EIctm8. ............. 613-592-0090 
Can Lachine, Que., VIteI EIcIma. ........... 514-636-5951 
Can Missiasauga, ant. Vltel EIcIms. ....•.. 418-676-9720 

Local DisItibuIoI8 
AL HuntsvIlle, Future EIecIronics •..••.••• 205-830-2322 
AL Hunlsville, RapIron ................... 205-722-9500 
AZ. PhoenIx, Future EIecIronIcs . • . . . . . . . .. .6l12-9li&-2140 
CA ChaIsworth, Future EIcIms. ........... 816-772-6240 
CA Garden Grove, NaIl EIctm8. . ......•... 714-892-7749 

KAHLE ENGINEERING, 50 S. Center SL Bid!J Il1o. 1, KATRONIC ELEKTRONIC GES.M.B.H. CA Irvine, Future EIctm8. ................. 714-250-4141 
Orange. NJ 07050, Tel: 201-676-2020, FAX: 201-676- 0rtenburgersIra 2B, Austria, Tel: 04762-5340, FAX: CA Irvine, rrT.MtJIIicon1l& ................ 714-727-3001 
0326; EmpL: 50; SIB. Mgr: Daniel Fowler 534075; EmpL: 74; SIB. Mgr: Herbert Sandner CA San Diego, Future EIctm8. ............ 619-276-5020 

EEM 1991 North American offices only. For worldwide reps. & c:flStributors, see Vol w. 715 



KDSAM 
CA San Jose, COmpasiI CoqIB: •..•.•..•. 408-432-7575 
C:A San Jose, ErIc EIcIms. ................ 408-432-1111 

• CA SanJose,FutureElclms. ....... , ....... 408-434-1122 
CA San Jose, PSC EIcIms. ....... , ....... 406-737-1333 
CA SanIIoga, Weslam Micro ............. 40&-725-1880 
CO Englewood, NEP EIcIms. ............. 3(XH99-9898 
CO WestminaIar, Future EIectma........ .. 303-850-0123 
CO WastrninSter, ITT.MuIIi~ ... 303-451-8740 
CT BeIheI, Future EIcIms. ................ 203-743-11594 
FL A~ Spring&, Future EIcIms. .... 305-787-8414 
FL Clearwater, Future EIcIms. ..... : .... '.' 813-578-2nO 
FL Ft Lauderdale, RepIron ........ .... .. .. 305-735-1112 
FL Tanpa, RapIron ....... :.............. 813-854-2351 
GA Norcross, Future EIctrns. ............. 40+441-7876 
GA Norcross, Repiron ................ ;... 404-44&-1300 
IL Schaumburg, Future EIcIms. •••••••••• 312-882-1256 
IL SChaumburg. RepIron ................ 708-882-1700 
IL Wood 0aJe, NEP EIctms. ............. 708-595-8500 
MD Columbia, Future EIcIms. ............. 301-995-1222 
MA Burlington, Weslam MIcro Technology 

, ...... 0< ...... ; ........................ 617-273-2800 
MA HopkInton, Interface Elactrorics • .. . . . . 508-438-8858 
MA Westboro, Future EIcIronIcs .......... 617-368-7400 
MI Livonia, Future EIcIms. ............... 313-261-5270 
MI Uvonle, RepbI n ...................... 313-525-2700 
MN Eden Pralrte, I uture EIctms. .......... 612-944-2200 
MN MInnetonka, F epIrOn ... • .. .. .. .. .. .. .. 612-938-0000 
MO St LouIa, FUll re EIcIms.. .. .. .. .... .. .. 314-489-6805 
NJ Fl!irfield, Futu e EIctrn& ............... 201-227-4348 
NJ Mount Laurel Future EIcIms. ......... 808-n8-7600 
NY UverpoO~ FIJI Jre EIcIms. ............. 31&451-2371 
NY Long Island, , 'uture EIctrns. ........... 518-234-4000 
NY RocheSter, F'!Iure Ek!cIms. ........... 718-272-1120 
NO Charlotte, FL ure EIcIms. ...••.•.••••. 7~500 
NO Raleigh, fief 1'011............. .. ....... 919-87D-5189 
Ott Solon, RapIron ....................... 218-349-1415 
OH Worthlnglon, RepIron ................. 813-436-8875 
.OR Beaverton, Future EIecIms. ........... 503-845-8454 
OR Beavertor\, Weslam Microtechnology 

.................. d.. • .. .. .. • .. .. .. .. • 503-629-2082 
TX AUSlln, Omnl Pro ..................... 512-79+9200 
TX Dallas, Omni Pro ..................... 214-233-0500 
TX RiChardson, Future EIcIms. ........... 214-437-2437 
UT Saft Lake CIty, Future EIcIms. ......... 801-972-8489 
UT Saft Lake CIty, Weslam MIcrotechnoIogy 

....................................... 801-575-7150 
WA Redmond, Future EIcIms. ............. 208-881-8199 
WA Redmond, weStern MIcrotechnoIogy .. 206-881-8737 
WI Waukesha, Future EIcIms. ............ 414-788-1884 
Csn PoInte ClaIre, Future EIctrns. .......... 514-894-n10 

Manufacturers and Sates :Offices Directory 
Loc8J 5aIes OffIces & Reps 

AI. Huntsville, MagIwo Assocs. ........... 205'882-0827 
~ TlI/I1P8, Aztec Er)tprs..... .. .. .... .. .. . 802-431-8401 
CA Orange, X. B. x.SIs. ................ ,.. 714-898-8200 
CA San Jose, Nelson EIcIrn. .......... ;... 409-437-9300 
CO Denver, Aztec EnIpriI. .......... :,...... 303-n9-5285 
FL 0rIandQ, Magaro & Assocs. ••.•••••. .• 407-859-8546 
GA Atlanta, Magaro Assocs. .............. 404-451-8862 
IL ArIIngIonHts., Bend Assocs. ••••••••• 709-632-0900 
IN CermeI, BemdtAssocs. ............... 317-844-0114 
MN MInnaapoIls, Berndt Assocs. .......... 612-548-2021 
MO~, V8I18c Assoc., Inc. •..•..• 314-394-6242 
NJ Elmwood PaJk, L & M Assocs. ........ 201-i97-C)441 
NM AIluquerque, Aztec EntPra. ........... 505-262-1898 
NY Canandaigua, West Technlgs., Inc. ••.. 71~ 
NO Gr-.sboro, Magaro Assocs. ...•..... 919-282-4424 
OH Chesterland, EQS Sys..... ............ 218-729-2222 
OR Beaverton, Northwest Test & Mees. • . • 503-845-9000 
PA HuntIngton Valley, Sci-Rep, Inc. ••.••. , 215-322-8500 
AI NanaganseII, Pal Assocs. ............ 401-7113-9598 
TX RIChardson, Testech, Inc. ............. 214-844-5010 
UT Saft t;ake CIty, Aztec Entprs. .......... 801-487-4875 
VA Fairfax, Sci-Rep, Inc. .................. 703-365-0800 
WA Bellevue, Northwest Test & Mess. .•.. 206-881-8657 
WI Milwaukee, Bend Assocs. ........... 414-545-8400 

KEL AM, See Teltec, Inc. 

KElLER-PSI, 503 No. 15A visia Bells, 0ce8nside. CA 
92056, Tel: 619-967-11086, TELEX: 380-948, ESYI.NK: 
62744no, FAx: 619-167-0563; Emp~: 8; SIs. Mgr: Dick 
Grove; DIat. Mgr: Dick Grove 

KEL CONNECTORS, INC., KEL Corp., 1250 0aI<meed 
Pkwy. No. 105, SUmyvaJe, CA 94086, Tel: 40&-720-9044, 

. FAX: 40&-720-1989; .SIs. Mgr; Jim Eilers 

Loc8J DI8I1Ibutots 
CA San Car\os, loDen West .. .. .. .. .. .. .. 415-592-4600 
FL l.ergo, LoDen EIcIms. ................. 813-588-2851 
IL Arlington Heights, LoDen EIctms. ..... 709-399-5311 
MN EItzen, Cepacitor Assocs. .•.•...•••..• 507-495-3306 

KELLY AMERICAN, INC. 640 Federal Ad., Brookfield, CT 
cieao4. Tel: 203-n5-2590, TELEX: 4750159ELECABUL, 
FAX: 203-n5-9048; SIs. Mgr: Robert Buckley 

KELMET, INC. 589 W. CovIne BlVd., San Dimas, CA 91 n3, 
Tel: 714-599-0954, FAX: 714-599-2835; EmpL: 6; SIs. 
Mgr: Paul Hodge 

OK Tulsa, ~ Inc. .... ,......... 91&:ass-840s 
TX AmarIllo, FIrehawk SaIaly Sys. ........ 809-374-9613 
WI EIrooIdieId, John GueIzk8 & Assocs., Inc. 

.... ; ............. ; .•. : ...... ; .......... '414-784-5929 

KELVIN INDUSTRIES, INC., '4724 Ventura Blvd., No. 
1003, Shennan Oeks, CA 91403-3501, Tel: 818-99D-1192, 
FAX: 818-995-6460; FSC No.:' 19587; EmpL: 180; SIB. 
Mgr: R. A FeeIherakln 

FAX: 803-963-6521 
KEMET ELECTRONICS CORPORATION, Box 5928, 

GreenvIlle, SO 29808, Tel: 803-963-8621, TELEX: 57-D496, 
TWX: 810-287-2536; FSC No.: 31433; EmpL: 6,200; SIB. 
Mgr: Robert Taylor; DIat. Mgr: Den Manly 
.... : •..... ; ............................... A·1D82-10113 

Aeler to Kernel, Union C8rbide Corp., EIcIms. Dlv. lor sales 
office irffonnation and lor cialrlbutor IisIIngs. 

Loc8J Ssles OffIces & Reps 
AI. Huntsville.. .. ... .. .. .. .. .. .. .. .. .. ... 205-830-1090 
~ Tempe............................... 802-831-2151 
CA Encino ............................... 818-608-7561 
CA Newport Beach ....................... 714-840-9320 
CA Sante Clara .......................... 4OII-98IH)424 
CO Englewood ............ , .. .. .. .. ...... 303-220-0759 
FL Ft LeuderdaIe ........................ 407-394-2326 
FL Orlando ............... _. .. . .. .. .. .... 407-855-6866 
GA Norcross............................. 40+441-7701 
IL 
IL Schaumburg......................... 708-517-1030 
IN Carmel ............................... 317-a,t4-n56 
MO Columbia............................. 301-992-5600 
MA WakelleId............................. 617-245-4846 
MI Farmington Hills ...................... 313-489-5850 
MN Eline ................................. 612-929-4842 
NY Elmsford ............................. 914-347-4390 
NY Uverpool ............................. 315-451-0720 
NO RsI8lgh............................... 919-872-28n 
OH Columbus.. .. .. .. .. ... .. .. .. .. .. .... . 614-885-3330 
OK Tulsa................................. 918-884-8592 
PA Exton................................. 215-363-8310 KEDMAN co. Box 25667, Saft Lake CIty,'UT 84125, Tel: 

801-973-9112, FAX: 801-972-2756; EmpI.: 100 KEL TEC FLORIDA, INC. MICROWAVE PRO, P.O. Box SO Greenville.. .. .. .. .. .. .. .... .. .. .. .. .. 803-242-5789 

'I"IIIIM INStRUMENTS 

FAX: 216-24&-6168 
KEITHLEy INSTAS. 28775 Aurora Ad.," Cl8veland, Ott 

44139, Tel: .atl6-552-1115; EmpL: 750; SIs. Mgr: Mike 
ScluIH .................................... D.1275-1277 

LoCal Ssles OffIces & Reps 
AI. Huntsville, W. A Brown 1nsIrs. •••••••• 205-830-9224 
~ TlI/I1P8, Aztec Entprs. ...... : .... ;..... 802-431-8401 
CA caiaon..Tritek sOlutions, Inc........... 213-515-1590 
PA HunIIogton Valley, Scienllllc Reps. •• ~ • 215-322-6500 

. CO Denver, Aztec EriIrprs. ................ 303-n9-5285 
FL 0I1&J1d0. W. A Brown Instrs. .•.•...•.. 407-849-9880 
IL Buffalo Grove, Torkelson ............. 709-52IHl71 0 
IN Indlenapolls, TOIkelson ............... 317-244-7867 
IA Ceda' Rapids, Torkelson............. 319-373-0200 
1M Reeding, Keithley ... :.............. .. • 800-552-1115 
MI o.troiI. EQS Sys. ........ ,............ 313-455-7920 
MN Minneapolis, Torkelson ... : ........... 612-835-2414 
MO FIoriuant, Keithley ....... :........... 800-552-1115 
NJ Paramus, Kefthley .................... 800-552-1115 
NM AIluquerque, Aztec Entrprs. .......... 505-262-1686 
NY Melville, KeIthley .... ..... .. .... .. .. ... 800-552-1115 
NY SyraCUSe, LabIronics ................. 315-455-7314 
NO Cary, WA Brown Inslrs., Inc. .... ...... 919-46G-1120 
Ott Chllirterland, EQS Sys. ........ ........ 218-729-2222 
OR WIlsonville, Syn\eI( ........ ,.. .. .. .. .. . 503-862-2750 
TX AUSIIn, Teelech .. ; ... ;.: .............. 512-338-9248 
TX Houston,TeeIech..................... 713-893-9861 
TX Alcherdaon, Testech .................. 214-844-5010 
VA Fairfax, ScientIfic Assocs. ............. 703-385-0800 
WA Bellevue, Syntek .. .. .. .......... ...... 209-482-noo 
WI Waukesha, TOIkeIson Assocs., Inc..... 414-784-n36 

KEITHLEY METRABYTE, 440 Myles Standish Blvd., 
Taunton,MA 02780 .. TeI: 509-880-3000, TELEX: 503989, 
FAX: 508-88CHl179; FSC No.: 1 FG 11; EmpL: 140; SIs. 
Mgr: Gary Gross; DIat. Mgr" Gary Gross ...... 001184 

2917, FtWaiton Beh., FL 32549-2917, Tel: 904-244-0043, 
FAX: 904-243-0103; FSC No.: 09062; Empl: 350; SIs. 
Mgr" L RampurawaIa 

KEL TECH INC. 7508 HItech Ad., Roanoke, VA 24019, Tel: 
7.03-362-8486. FAX: 703-362-3957; EmpI.: 35; SIs. Mgr: 
WlIfI8ll1 SinClair, Gen M9'. 

kKELTRONCORPORATION 

FAX: 617-899-9602 
KELTRON CORp, High Voltage Pow$!' Supply Div. 

225 Creec8nt St, Waltham, MA 02154, Tel: 617-894-8700, 
TELEX: 948197; EmpL: 170; SIs. Mgr: T. Chadurjian 
.; .............................................. 001019 

KEL TRON CORP., Minlprlnter/Security Systems 
Dlv., 225 Crescent St, Waltham, MAo 02154, Tel: 617-894-
8700, TELEX: 948197, FAX: 617-899-9802; FSC No.: 
18662; ErnpI.: 250; SIs. Mgr; Steven P. Sargent 
.....•..•..•..•...•.•..••...••...••....••..•...... D·1099 

Loc8J 5aIes OffIces & Reps 
CA Canoga PI<., Dolphin Tech Entprs...... 618-710-1906 
iL Palaline, Key Entprs. .................. 709-991-2144 
MD Baltimore, Advanced Tech. SIs., Inc.... 301-323-3140 
NY AmSterdam, Traxonics ................ 518-843-1445 
.PA 0reIarId, PrecIsIon MkIg. Grp. ......... 215-233-9233 
WI South MlIwauke, Key Entprs. . . . . . • . . .. 414-762-2323 

Loc8J DI8I1Ibutots 
AL 0ecaIu1, Mgt Security, Inc. .. . . • . . • . . • . 205-355-3030 
CA San Francisco, SF fire & Burg. ....... 415-861-0994 
DC DisIrIcI 01 Columbia, EHenco Inc. ...... 301-927-4370 
FL Miami, Glanz Technlg., Inc............. 305-893-1289 
GA Albany, T~!-Sys. .................... : 912-868-1286 
I\. ChiCago, NaU. Guardian Alarm ........ 312-775-6600 
MA Georgetown, B & B Engrg. .... . .. .. .. . 509-352-8402 
MI Bloomfield Hills, WE. H8I!iY & Assocs. 

• . . • • .. . . .. • • . ... . • .. • ... .. . • • .. . . • .. . . 313-335-9245 
NO Raleigh, National SecwI1y ............ 919-821-1150 

TX Austin ................................ 512-459-3181 
TX Irving.. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. 214-556-0009 
WA Kirkland.. .. .. .. .. .. .. .. .. . .. .. . .. .. .. 208-828-4853 

Local DI8I1Ibutots 
CA Agoula Hills, Time Elctms. ............ 811H07-2890 
CA CoJnpIon, Harper SID ................. 213-979-5090 
CA Culver CIty, Hamilton/ AvneI EIcIms... 213-558-2100 
C:A Los Angeles, Bellinds. .. .. .. .. .. .. •• .. 213-828-8778 
CA SUnnyvale, Cepsco Sis., Inc. .......... 408-734-3020 
CO Denver, Inte!J'8Ied EIcIms. ••••••••••. , 303-292-5537 
DE Wlknington, J. V. EIcIms. .. .. • .... .... ... 509-657-8523 
GA Gililhersburg, Pionesr Technlgs. ...... 301-92H)680 
IL Chicago, Newark EIctms. .......... .... 312-784-5100 
NJ Old Bridge, Arm Bar Inds. ............. 201-879-33n 
NM Albuquerque, All'oance EIctms. ..•....• 505-292-3;360 
NY BufIaIo, Surmit DiSIrs., Inc. ........... 718-867-2800 
NY Centtallsllp, Samicsp EIctms. .. .. .. .. . 518-562-4400 
NY Hal4lPaUge. U. Jaco EIctms. ......... 518-273-5500 
NY Westtuy, Schweber EIcIms... .. .. .. .. 518-879-4000 
NO GreensbOro, Golden EIcIms. .......... 918-294-4653· 
NO GreensboIO, HamtnOnd Elctms. ••••••• 919-275-6391 
Ott Cleveland, PIoneer EIctms. ...•..•..•. 218-587-3800 
TX Fort Worth, TTl EIctms. ............... 817-831-8300 
Csn . Vancouver, B.c. DeskIn SIs. .••••••••• 1Kl4-'S24-8343 

KEMLON PRODUCTS & OEVEI...OPMENT 
COMPANY, 6310 SIdney, Houston, TX nD21, Te~ 713-
747-5020, FAX: 713-747-C)049; EmpI.: 165; SIs. Mgr: Bob 
Horton 

KEMTRON CIRCUITS & aCTRNS. CORP. 110 S. 
Long Bell. Ad., RockvIlle Centre, NY 11570, Tel: 518-788-
2n2; EmpL: 7; SIs. Mgr: Walter CerIock 

KENMARMANUFACTURING SERVICES, Kenmar 
Business Groups, Inc., 3020 Barrow Drive, Raleigh, NO 
27604, Tel: 919-876-8049, FAX: 919-876-6292; EmpL: 35 

M.S. KENNEDY CORP. 8170 Thompson Ad., Cicero, NY 
13039, Tel: 315-899-9201, FAX: 315-899-8023; FSO No.: 
51651;EmpL:6O; SIs.Mgr:GregOVerand . 

KENTRON, INC. P.o. Box 142, Cedarburg, WI 53012-0142, 
Tel: .414-3n-3733, FAX: 414-3n-3733; SIB. Mgr" 
KenneIh L KroIski 

716 North American offices only. For worldwide reps & distributors, see Vol.W. EEM 1991 



Manufacturers and Sales OfficeS Directory 
KEN-TAON MFG. INC.,61 0 Industrial Dr, OWensboro, KY 

42301, Tel: 502-684-0431, TaEX: ~ FAX: 502-
684-0435; EmpI.: 100; SIs. Mgr: A. Thompson 

aKEPCO, 
----=- THE POWER SUPPLIER '. 

FAX: 718-767-1102 
KEPCO, INC. 131-38 Sanford Ave., Flushing, NY 11352, 

Tel: 71&-461-7000, TWX: 710-582-2631; ErnpL: 300; SIs. 
Mgr: Frank Toich ........... ;............ 001637-1870 

Local Sa/aa' Offices & Reps 
Al HLmtsvil1e, W. A. Brown, Inc. •. . . . . . . . .. 205-630-9224 
AZ Phoenix, Aztec Entprs. ................ 602-431-8401 
CA Carson, TRITEK ...................... 213-515-1590 
CA San DIego, Earle Assocs., Inc. . . . . . . . . . 619-276-5441 
CA Sunnyvale, N-S WesIronics ........... 406-745-1102 
CO Denver, Aztec Entprs. ................. 303-779-5265 
CT Bethe~ Ray Perron & Co., Inc. . . . . . . • . . 203-798-0261 
CT Waterbury, A. Perran Co. ............. 203-756-9684 
DC Washington, Eastern Instrmn. Corp. ... 301-364-6500 
FL Ft Lauderdale, W. A. Brown Instrs., Inc. 

. .. .. . .. . . .. . .. . . .. . .. . . . . . . .. .. . . . .. .. 305-581-6444 
FL Melbourne, W. A. Brown Instrs., Inc. ..• 407-723-0766 
FL Orlando, W. A. Brown Instrs., Inc. ..•... 407-646-9660 
GA Atlanta, W. A. Brown Inslrs., Inc. ....... 404-449-7160 
KS 'Kanaas City, ATECH, Div. of ATA, Inc. 

MO Baltimore, Eastern In8trmn, Corp. .... . 
MA Boston, R. Perron Co. ............... .. 
MI' Plymouth, EQS ..................... .. 
MN Plymouth, Kepco Inc. ................ . 
MO St Louis, ATECH, D1v. of ATA, Inc. .. .. 
NM Albuquerque, Aztec Entrps. .......... . 
NY Liverpool, NTS Assocs., Inc. .......... , 
NC eery, W. A. Brown Instrs., Inc. •........ 
OH Chesterland, eas ................... . 
OK Tulsa, Airep Elctms. ................ .. 
OR Beaverton, H. Levinson Co. .......... . 
TX Austin, Airep Elctms. ................. . 
TX Dallas. Airep Elctms. ................ .. 
TX Houston, Airep Elctms. .............. .. 
lIT Ogden, Aztec Entprs., Inc ............. . 
WA Seattle, H. Levinson Co. ............. . 
WI Milwaukee, Star Engineering •.....•... 
can Downsview, Ont., Rayonics .......... . 
can. Ottowa, Ont., Rayonics ............... . 
can St Laura~ Que., Rayonics ... , .. , ... . 

913-266-9644 
301-792-7039 
617-449-6162 
313-445-7924 
612-559-1128 
314-949-9075 
505-282-1688 
315-451-1091 
919-46(H12O 
216-729-2222 
916-592-7711 
503-690-1312 
512-327-0778 
214-349-4360 
713-952-5395 
801-467-4675 
206-382-1300 
414-645-3880 
416-736-1600 
613-521-8251 
514-335-0105 

KEPRO CIRCUIT SYSTEMS, 630 Axminister Dr., Fanton, 
MO 63026-2992, Tel: 314-343-1630, FAX: 314-343-0668; 
FSC No.: 5999; EmpL: 17; Sis. Mgr: Jeff A. Keil; Dist. Mgr: 
Jeff A. Keil 

KEPTELI ARMIGER, 56 Park Rd., TInton Falls, NJ 07724, 
Tel: 800-526-3697, 201-389-8800; Empl: 300; Sis. Mgr: 
Kathy Plesnarski; Dis/. Mgr: Larry Bucknell 

KESSLER-ELLIS PRODS. 120 1 st Ave., Atlantic 
Highlands, NJ 07716, Tel: 201-291-0500, BOo-631-2165, 
TELEX: 13-2496-, FAX: 201-291-6097; FSC No.: 28222; 
EmpL: 85 

FAX: 708-390-9338 
KESTER SOLDER DIV., Litton Sys., Inc., 515 E. 

Touhy Ave, Des Plaines, II. 60018, Tel: 706-297-1600; 
EmpI.: 350; SIs. Mgr: Nick Bohun; Dist. Mgr: carl Voelkel 
...............•........•....•........... , .•.•... C·1701 

Local Sales Offices & Reps 
CA Anaheim ............................. , 714-871-0280 
NJ Newark.. .. .. . .. . .. . . .. .. .. . .. .. . .. ... 201-589-0246 

KtlsMA 
, "RODAN DIVISION 

FAX: 714-630-4131 
KETEMA/RODAN DIVISION, 2900 Blue Star St, 

Anaheim, CA 92806, Tel: 714-630-0081; TWX: 910-591-
1684; FSC No.: 15454;DESC-EOP-75-1387; Empl.: 170; 
SIs. Mgr: Jack H. Moore ................. B·1846-1848 

Locsl Sa/aa Offices & Reps 
Al Huntsville, Alpha Mktg. .............. .. 
AZ Phoenix, TC Elctm. Sis., Inc. ........ .. 
AZ Scottsdale, TC EIctm Sis., Inc. ...... .. 
CA ChalsWOllh, W_K/Rallech ........ .. 
CO Westminster, Straube Assocs. ....... , 
IL ' Invemass, Heartland Tech. Mktg. .... . 
IN Ft Wayne. Menze Sis. Co. .......... .. 
KS Parker, S. W. Assocs., Inc. ............ . 
MA Framingham, Marathon Sis. Ltd. ..... . 
MN Mendota Hgts., G-II SIs. ............. .. 
MO StlOUis, Abrams & Assocs. ........ .. 
NJ Bellmawr, TAl Corp. ................. . 
NY Melville, Comtronic Assocs. .......... . 
NY Syracuse, Canavan-Scanlon Assocs. 

NC Charlotte, Arthur, Harris Assocs. ..... . 
WI Brookfield, Heartland Tech. Mktg. .... . 
TX Houston, R-8quared Elctrns. ......... . 
lIT SaIl Lake City, Straube Assocs. ..... .. 
WA Vancouver, A. Over SIs. .............. . 

Local Distributols 
AZ Tempe, Elctm. SUpp. ................ .. 
CA Los Alanitos, Permag Pacific Corp. .. . 
CA Riverside, EIctrn. Supp. .............. . 
CA San Diego, EIctm Supp. ............ .. 
CA Sunnyvale, Permag Sierra ...... , .... . 
CO Denver, Permag Corp. .............. .. 
GA Norcross, Permag s.e. D1v. .. ....... .. 
Il Elk Grove VL, Permag Cen. D1v ....... . 
MA Billerica, Permag N.E. Diy. .. ........ .. 
MN Eden Prairie, Permag Minnesota D1v. 

NY Hauppauge, Fairmont Elctms. ........ . 
NY Hicksville, Permag Atlantic Dlv. . ..... . 
OH Toledo, Permag Magnetics Dlv. .' .... . 
TX Richardson, permag S.W. D1v. . .....•. 
WA Bellevue, Permag N.W. Div ........... . 
Can Mississauga, Ont., R-Thele, Inc. ...... . 

205-533-0766 
602-994-5153 
602-994-5153 
816-700-0933 
303-426-0690 
706-356-6622 
219-747-5616 
913-896-6552 
506-875-3566 
612-454-3086 
314-569-0447 
609-933-2600 
516-249-0505 

315-437-1271 
704-542-9338 
414-792-0920 
713-620-3210 
801-283-2840 
206-695-6179 

802-276-1199 
213-594-8515 
714-543-9214 
619-693-6222 
406-736-1080 
303-693-6612 
404-448-4998 
312-956-1140 
617-663-7500 

612-934-4635 
516-231-3313 
516-822-3311 
419-385-4621 
214-699-1121 
206-882-2507 
416-890-0221 

KEWAUNEE SCIENTIFIC CORP. Technical 
Workstation Div.,901 FM 20, P.O, Box 930, Lockhart; TX 
78644, Tel: 512-396-5292, TELEX: 752706, FAX: 512-386-
5104; EmpL: 165 (This Location) 800 (Co~ Wide); 
Sis. Mgr: Frank Johnson, Dir. Sis./Mklg. 

FAX: 814-781-7648 
KEYSTONE CARBON, Thermistor Diy_, 1935 State 
Str~ St Marys, PA 15857, Tel: 814-781-1591; FSC No.: 
75-263; EmpL: 1200; SIs. Mgr: John A. Brock; Dist. Mgr: 
John A. Brock ............................ B·1849-1851 

Local Sales Offices & Reps 
CA Aedwood City, Hickey IIIds. Sis. , . , , .. . 
CA San Diego, ProSaies ................. . 
CT Wethersfield, W. Labant ............ .. 
GA Marietta, J.J. Arnold ................. .. 
IL Palatine, Devid J. Brock .............. . 
IN Fort Wayne, A.O. Whitesell & Assocs. 

IN Indianapolis, A.O. Whitesell & Assocs. 

415-594-9978 
619-571-1133 
203-529-0048 
404-427-1062 
706-359-0955 

219-432-5591 

............... ,........................ 317-876-9000 
IN Kokomo, A.O. Wh~esell & Assocs. .... 317-457-9127 
KS Shawnee, Benson Engrg. ............. 913-491-4446 
MI Birmingham, Mi, Gregory J. Lukas .... 313-642-9115 
MI Farmington Hills, J.L Montgomery Assocs. 

................... , ............ , .. . ... 313-489-0099 
MN Minneapolis, Dave Mamme ..•...•..•. 612-566-6573 
NY Rochester, Foster & Wager ........... 716-385-7744 
OH Cincinnati A.O. Whitesell & Assocs. ... 513-526-5644 
OH Cleveland, A.O. Wh~esell & Assocs. .. 216-447-9020 
OH Columbus, RO. Whitesell & Assocs. .. 614-866-6396 
OH Dayton, A.O. WhKesell & Assocs. ...•. 513-296-9546 
NC Cary, J. E. Shea....................... 919-461-2475 
PA Pittsburgh, A.O. Whitesell & Assocs. .. 412-963-6161 
TX Dallas, Benson Engrg. ................ 214-352-7541 
TX Houston, Benson Engrg. .............. 713-333-3112 
EXP Great Neck NY, Minthorne Int'l. ....... 516-487-0700 

Local Distributors 
AL Huntsville, Allied Elctms. •.... , .. ,..... 205-721-3506 
AZ PhoeniX, Allied Elctms. ............... 802-437-9080 
AR Lillie Rock, Newark Elctms. ....•..•... 501-225-8130 
CA Torrance, Allied EIctrns................ 213-373-8628 
CO Denver, Newark Elctms. •..••. ,....... 303-373-4540 
CT Cheshire, Allied EIctrns. ..... ;......... 203-272-7730 
FL Ft Lauderdale, Newark EIctrns. .....•. 305-587-2372 
GA Norcross, AIUed Elctrns. . . . . . . . • . . • . . • . 404-446-8595 
HI Alee, Newark Elctms. ................. 806-467-8951 
ID Boise, Newark Elctms. ................ 206-342-4311 

KIKUSU 
II. Chicago, Newark EIctms. ............. 312-764-5100 
IN Indianapolis, Allied EIctms. '" . . • • •. • . . 317-875-0448 
IA ~,Newark EIctms. ........... 319-359-3711 
KS Lenexa, Allied EIctms. ................ 913-591H1227 
KY louisville, Allied Elctms. .............. 502-452-2263 
LA Metairie, Allied EIctms. .. .. .. .. .. .. .... 504-885-1195 
MD Columbia, Newark EIctms. ..•..••..•.. 301-964-4482 
MA Billerica, Allied Elctms. . ... ..•.. .. ..•.. 506-887-7921 
MI Oak Park, Newark EIctms. ............ 313-967-0800 
MN Thiel River Falls, Dlgi-Key Corp. ..•... 800-344-4539 
MS Jackson, Newark Elctrns. .....••...•.• 801-856-3834 
MO Earth City, Allied EIctms. .............. 314-291-7031 
NE Omaha, Newark EIctms. .............. 402-392-1221 
NH Nashue, Allied EIctms. ................ 603-883-3006 
NJ Frenchtown, Sintec ................... 201-996-4063 
NM Albuquerque, Newark EIctms. ......... 505-883-6181 
NY Fairport, Anied EIctms. ................ 716-425-3850 
NC Charlotte, Newark EIctrns. •.•..•.•.•.. 704-535-5650 
OH Solon, Allied Elctms. .................. 216-246-4200 
OK Tuise, Newark EIctms. ................ 916-632-7004 
OR Portland, Allied EIctms. .......••...... 503-245-4225 
PA PIttsburgh, Newark EIctrns. ........... 412-343-9090 
AI Cranston, Newark EIectms. ........... 401-943-3340 
SC Greenville, Newark EIctms. ........... 803-266-9610 
TN Memphis, AIDed Elctms. •. .. •• ... . . .• .. 901-367-2895 
TX Fort Worth, Allied EIctms. ............. 817-338-5401 
lIT San Lake City, Newark EIectms. ...... 801-484-8611 , 
VA Virginia Beach, Allied EIctms.. . . . . . . . . 804-363-8662 
WA Seattle, Allied EIctms. .. ..•.. .. ..•.. ... 206-547-2627 
WV CharIesIon, Newark EIctms. . . . . . . . . • .. 304-345-8505 
WI New Berlin, Allied EIctms. ............ , 414-796-1280 
Can Mississauga, On!., Newark EIctms. .... 416-675-6351 

KEYSTONE ELECTRONICS CORP., 31-07 20th Rd., 
Astoria, NY 11105-2017, Tel: 716-956-8900, TaEX: 35-
3700, FAX: 716-656-9040; FSC No.: 91833; Empt: 80; SIs. 
Mgr: Charles Gold , 

KEYTEK INSTRUMENT CORP. 280 Fordham Ad., 
Wilmington, MA 01887, Tet 506-656-0880, TaEX: 
951389 KEYTEK BURL, FAX: 506-657-4803; SIs. Mgr: 
Michael Hopkins 

KEYTEK KEYBOARDS CANADA INC. 16 Mary St., 
Units 3 & 4, Aurora, Ontario, canada L4G 3we. Tel: 416-
727-9491, FAX: 416-727-7118; EmpL: 20 

kgs 
FAX: 818-798-1466 

KGS ELECTRONICS", INC., 2029 N. Lincoln Ave., 
Pasadena, CA 91103, Tel: '816-798-0786; Empl: 80, , 
...•........•.....•.•.....•...•........•.• 001871,2210 

Local Sales Offices & Reps 
NJ Weyne, BIZ IntL .•.•.•..•... ;.......... 201-694-2417 
TX Hurst, McGarrah & Assocs. ..... ,..... 81 N!6&'3557 

FAX: 213.,542-4943 
KIKUSUI INTERNATIONALCORP_, 19801 Mariner 

Ave., Torrance, CA 90503. Tel: 213-371,4662, BOo-545-
8784; SIs. Mgr:1<ec\ Lowe 
.................... ;........ 001278,1411,1873,2211 

~.p 
Over 

100.000 
Counters 
in Stock 

I 
STOP 

The 
Largest 
Relay & 

Switches 
Distributor 

in the World. 

Orders PlaclJl by 3:00 pm. are 
Shipped the Same Day 

3) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 10266th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 
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KIKUSU 

Looal SaJes Offices & Reps 
AlHuntsvil1e, Morard & Co.(MOCO) .. , ..• 
AZ. Chandler, Vic Myers AsSocs. ......... . 
CA Santa Clara, Alltronlcs ••••.•••••••.••. 
CA Torrance, Arnasoo South ....•........ 
CO. U\tIeIon, VIc Myers AsSocs. ...•.•..... 
FL Cape Canaveral, Teqspec ........... . 
FL Palm Harbor, Teqspec ., .... c •••••.•.• 
HI Honolulu. Honolulu EIcInis. ..... , •.... 
IL Elmhurst, Sector Engrg. Sis. .......•.. 
IN Indianapolis, Sector Engrg. Sis. ......• 
KS Lanexa. MIdIec AsSocs. ..........•.... 
MD Wheaton. Brimbarg SIs. .............. . 
MA Billerica. Eastronlx ......•..•..•..•.... 
MI Bloomfield Hills, MacKeHar Assoc. Inc. 
MN MInneapolis, Sector Engrg. SIs. ...... . 
MO St louis, Mldtech AsSocs. .......... .. 
NJ Ridgelleld Park, ScientltIc Dvcs. East 
NM Albuquerque, Vic Myers AsSocs., inc. 
NY Rochester, Eastern Sys. ............. . 
OH Columbus, MacKeIIai' Assoc. Inc. .... . 

205-881-5968 
602-345-6449 
408-982-9222 
213-781-11494 
303-73(H313 
407-783-3444 
813-942-6006 
808-94&-6564 
701Hi3(). 7850 
317-253-9221 
913-541-0505 
301-946-2670 
508-67()'2400 
31~ 
612-378-2123 
314-275-8666 
201-440-1400 
505-8114-6878 
718-292-1460 
614-848-3552 

Kingbright®LED 
COMPLETE SOU RCE FOR LEOs 

FULL LINE AUTHORIZED DISTRIBUTOR 

.~~ 
ELECTRIC SWITCHES 

INC 0 R P 0 RAT E D 

2478 Fletcher Dr. Los Ang.les, California 90039·2897 

213-660-1310 800-421-8855 
FAX' 213-660-5130 

• II 

" •• I • I 

It's a good connection to have. 

INTERCONNECT SPECIAL TIES, INC. 

(800) 752-4777 FAX (714) 447-3976 

$I(INGS 
rl, 

RF COAXIAL CONNECTORS 

(800) 752-4777 
Everything For Your Connector Needs 

SPECIALIZING IN Hard to Find Components 
and Value Added Service 

r& M' Klockner 
\gI OELLER 

elECTRICAL & ELECTRONIC CONTROLS & SYSTEMS 
FULL LINE AUTHORIZED DJSTRIBUtOR 

ELECTRIC SWITCHES 
INCORPORATED 

2478 Fletcher Dr, Los Angeles, California 90039·2897 

213-660-1310 800-421-8855 
FAX' 213-660-5130 

SEE COMPLETE PROOUCT LINE UNOER SWITCHES 
SECTION·-5100.FREE CATAl~G 31EM on REOU.EST 

Manufacturers and Sales Ofnces Directory 
OK Tulee, ScIentlIIc Dvcs.-s.W. ........... 918-457-4888 
OR Wilsonville, Syntak, Inc. ............... 503-682-2750 
PA Horsham, PA ScIentific Dvcs. ......... 215-956-0700 
TX Houston, Scientillc Dvcs. SW .... ..... 713-645-4100 
TX RIchardson, ScIenII1Ic Dvcs. SW ....... 214-231-8106, 

1JOO.256-6833 
lIT Salt L.akeClty, Vic Myers Assoc.lnc... 801-561-1780 
WA Bellevue, Syntak, Inc. .. ..... ........ ... 208-462-7700 

. WI Milwaukee, Sector Engrg. SIs. •• . . • • . • • 414-352-8280 
PR San Juan. David S. Tement ........... 809-762-2688 
Can Burnaby, BC, InterIax Sys., Inc. • • •• . • •• 804-43().1410 
Can Nepean. 0nI., lnIerfex Sys.,1nc. ....... 613-728-8888 
Can RexdIlIe, 0nI., In1erIax Sys., Inc. ....... 416-874-6970 
Can St l.auranI, Que., InterIax Sys., Inc. •.•. 514-336-0392 

KILO INTERNATIONAL, 1952 Billings Ave., Provo, lIT 
84806, Tel: 714-593-4626, FAX: 714-596-8023; FSC No.: 
05129; EmpI.: 50; Sis. Mgt: James T. Davis; DIBt. Mgt: 
James T. Davis 

Kilovac® 
Corporation 

FAX: 805-684-9679 
K1LOVAC CORP~ Box 4422, Santa Barbara, CA 9314(). 

4422, Tel: 805-884-4580, 1JOO.253-4650; FSC No.: 18741; 
EmpI.: 115; SIs. Mgt: Patrick McPherson. VP Sis. & MkIg. 
........... .. ...... ........ ...... .. ........ 8>1520-1525 

Looal SaJes Offices & Reps 
CA C8mpbe1~ KotImeier AsSocs. .......... 408-371-8700. 
CA La Habra. Cygnus Sis. Engrg. Ccrp. ... 213-891-2993 
FL Orlando, Comp. Daeign MkIg. ......... 407-24G-3903 
GA Atlanta, Electro Tech ................. 404-262-1522 
L Elgin, Gassner & Clark. Inc. ........... 312-695-9540 
IA Cedar Rapids, Sallee Sis. Corp. ....... 319-364-7660 
KS OVerland Pk., Spectrum Sis. .......... 913-648-6811 
NH Nashua, Bell Controls ................ 803-882-6984 
Nt.! AIluquerque, Cleveland Entprs., Inc. .• 505-265-7893 
NY Great Neck, Trionic AsSocs. .......... 516-466-2300 
NY ~,LambComp., Inc. .......... 716-323-1250 
NC Winston-Salem, DGW,Inc. ............ 919-768-7166 
OH Cleveland, Electronic Components, Inc. 

....................................... 218-331-5330 
OH Columbus, ElecIronic Comp., Inc. ..... 614-231-2318 
ClH Mlarnlsburgh, Electronic Comps.. Inc. 

....................................... 513-866-3340 
OR TIQ8Id. Ccln1Xlnanta West, Inc. ..•.••.. 503-684-1671 
TX Dalles, caton Sis. CC........ .......... 214-243-4718 
WA Redmond. ~ West, Inc. ••.. 206-885-5680 
Can Brit Columbia. Macom Agencies, Lid. 

804-271-2881 

KlNEMETRICS/SYSTEMS, Kinemetrics, Inc.. 222 
Vista Ave., Pasadena. CA 91107, Tel: 818-795-2220, 
TELEX: 67-5402, FAX: 818-795-0868; EmpL: 65; SIs. MgT: 
Mel Lund 

MO St louis. Rush & Wee!Aaaoc$. ....... 314-965-3322 
NY Tuckahoe, DIsIy-Brown SIs. • •• . •• • . . • . 80().933-4789 
NC Raleigh, Benchmark Tech. Sis. ••. • . .. . 919-850-0633 
PA Ft Washington, Contact ManuIacturer 

... ...... . ............ ................. 818-281-8788 
VA Front Royal, Contact ManuIecturer.... 818-261-9788 
WI Cclgate, Contact ManuIacturar •••.•.•• 818-281-9788 

LooaJ f)isIribUtors 
AZ. PhoenIx, C.T. CartsbIirg & Aaaoc$./nc. 

CA 
CA 
CA 
CA 
CA 
CA 
CA 
CO 
CT 
CT 
FL 
FL 
FL 
FL 
II.. 
IL 

800-888-1408 
ChaIsworth, Passive Ccmps.1nc. ..... 818-7O<HI838 
Los Angeles. EIecIrIc SwIIchee Inc. ••• 80().252-<1840 
Milpitas, Sierra Weal .................. 408-945-1050 
Misaion Viejo,OpIo Plus, Inc. ......... 714-380-8854 
San Diego, Southland Ccmps. Inc. .... 619-873-3800 
Santa Maria. GamIIt/lEU Inc. ••..•.••. 805-922-8383 
SimiValley. TrI-EIecIJo Sis., Inc. ....... 805-527-3317 
Englewood, Computech MkIg. •••.••.• 303-773-3981 
Norwalk, Cobra Ccmps, Inc. ••.•..•••. 203-847-8442 
SudbUIy, KSA of New England . . . . . . . . 508-443-5881 
Boca Raton, N.FlC. EIctms., Inc. ....... 407-241-8800 
CIeaJwater, AIIantic EIcIms., Inc. ...... 813-531-5900 
CIeaJwater, Source Reeeerch Inc...... 813-443-7001 
Pembroke Pines, Munday SIs.. Inc. .•.• 308-961-9420 
Cleveland, RK Comp. SIs. Inc. .;....... 21~9312 
Roiling Meadows, Eagle Tech. SIs., Inc. 

Me Baltimon!, Astrex .................... . 
MA W. SpringIIeId. Astrex ................ . 
MO St louis. RIc-TronIes, Inc. .......... , .. 
MO St louis. Rush & Wee! ............. .. 
NJ Pemseuken, Astrex ................ .. 
NJ Tenafly, Michelle AsSocs. ............ . 
NY East Syracuse. ADA Technlgs., Inc. .. . 
NY EndweI~ Astrex ...................... . 
NY Endwell, EIcIms., Inc. ................ . 
NY Tuckahoe, DIsIy-Brown Sis. Co. ...... . 
NC Raleigh, Benchmark Tech. Sis., Inc. .. . 
TX Austin, Wolford EIctms., Inc. .......... . 
TX Carrollton, LCD EIcIms., Inc. ........ .. 
TX Dalles, Orion AsSocs. ............... .. 
TX RichaJdson, !;Owing EIcIms., Inc. .••.•.• 
WA Bellevue, Luscombe Engrg. .......... . 
EXP Los Ang8Ies, Kingbright USA Corp. ..• 

708-99H)700 
1JOO.257-7717 
1JOO...445-9783 
314-997-4707 
314-965-3322 
1JOO.257-7713 
201-894-8964 
315-437-7087 
800-252-8711 
807-7~823 
914-933-4789 
919-850-0633 
512-339-1131 
1JOO.245-0342 
214-241-3505 . 
214-231-8725 
208-223-1541 
818-261-87lia 

KINGS 8..ECTRONICS co.. INC., 40 MarbIadaIe Rd., 
Tuckahoe, NY 10707. Tet 914-793-5000, TELEX: 
8818293; EmpI.: 550; SIs. Mgt: Fred Pack; DIBt. Mgr: Ed 
LagarIO/F. DalIaia'lcano 

KIPP & ZONEN, Enraf-NonIus, 390 Can1raI Ave., 
Boherria, NY 11716, Tel: 518-568-2885, 800-645-1025, 
FAX: 518-5119-2068; EmpI.: 25; SIs. Mgt: Wm. Novack; 
Dist. Mgt: Joe Carlin 

KIRKWOOD INDUSTRIES INC, 4855 Weal 130 St.. 
Cleveland. OH 44135, Tel: 218-267-6200, 1B.EX: 980830, 
FAX: 216-362-3804; SIs. Mgr: Tom Bauer 

KIS11.ER INSTRUMENTS CORP, 75 John Glenn Dr. 
Amherst, NY 14221-2171, Tel: 718-691-5100. FAX: 718-
691-5226; EmpI.: 67; SIs. Mgt: Mike MlA'Jlhy 

KlNEMETRICS/TRUETIME. 3243 Santa Rose Ave, KISTLER-MORSE. P.O. Box 3009, Redmond. WA 98073, 
Santa Rosa, CA 95407, Tel: 707-528-1230, TELEX: T~ 206-881 8000 ~AX """'_Q...,_A .... ~ ...... _ Seeh 
176887(TRUETlME SARa), FAX: 707-527-8640; ErT1Il: "': " r, : ,~; ....... n.,.: 
45; SIs. Mgr: R. J. Oielman Velarnoor 

KINETIC$YSTEMS, 11 Maryknoll Dr. Lockport. II.. 60441, KLC/KARL LAMBRECHT CORP. 4204 N. Lincoln Ave., 
Tel: 815-838-0005, TWX: 91G-638-2831, FAX: 815-838- Chicago, L 60618, Tel: 312-472-5442, FAX: 312-472-

2724; EmpL: 29; SIs. Mgr: Raymond Lambrecht 4424; EmpI.: 135; SIs. Mgr: Norman R. ElUson, Dir. 
Domestic Sis. 

FAX: 818-281-9974 
KINGBRIGHT USA CORP., Kingbright EIec. Co., 

UcL. 200 S. GerIieId Ave., No. 204, Alhambra, CA .91801, 
Tel: 818-281-9788, 818-281-9807; EmpL: 3 
... ..•.. ......... .. ... . ............ .. ..•... 8>1170-1172 

LooaJ SaJes Offlces & Reps 
Al Madson, CcnIact Manufacturer .•.. ... 818-281-11788 
AZ. Phoenix, C. T. Carlberg AsSocs. ....... 802-488-0750 
CO Denver, Parker-WebSter .............. 303-941-4888 
GA Nororoas, Benchmark Tech. Sis. ...... 404-448-1711 
IL Rolling Hille, Eagle Tech. SIs. ......... 708-991-0700 
IA Cedar Rapids, Contact Manufaclurer 

........................................ 818-261-11788 
MD GaiIhersbuIg. Contact ManufecIurer .. 818-281-9788 
MO Florissant, Contact Manufacturer . • . • . • 818-261-9788 

KLOCKNER MOELLER. 25 Forge Pkwy. Franklin,. MA 
02038,. Te~ 508-52G-7080, FAX: 508-52().7084; EmpL: 
250; SIs. Mgt: T. ThcmIon; 0isI. Mgt: P. Feruglo 

KMC SYSTEMS, INC. 140 Greenwood Ave. (_ 3~ 
Midland Pk., NJ 07432, Tet 201-447-()007, FAX: 201-447-
0014; EmpI.: 35; SIs. Mgt: E Verder 

KMS ADVANCED PRODUCTS, INC. 700 KMS Place, 
P.o. Box 1888. Ann Arbor, MI 48108-1888. Tel: 313-768-
1780, FAX: 313-789-8880;EmpI.: 150; SIs.Mgr: AI Schalk 

KNIGHTFIRE TECHNOLOGY, 2139 IJniverIIiIy Dr. 
Ste.211, Coral Springs, FL 33071, Tel: 305-344-3882, FAX: 
305-752-4353; FSC No.: FSC 6130; EmpI.: 4; SIs.I.fgr: 
Sue PanteIakis 

KNOWLEDGEWARE, INC. 3340 Peechtree Rd., N.E., 
Atlanta, GA 30326, Tel: 404-231-8575, TELEX: 544080; 
FSC No.: 7030-0003; EmpI.: 350; SIs. Mgt: Donald P. 
AddIngton , 

KNOWLES ELECTRONICS, INC. 1151 Maplewood Dr • 
Ilasca.IL 80143, Tel: 708-250-5100, TELEX: 433-0330, 
FAX: 708-25<Hl575; SIs. MgT: W. JaIl Taylor 

718 North American offices only. For worldwide .reps & distributors, see VoL W. EEM 1991 



Manufacturers and Sales Offices Directory 
KNURR USA INC., Knurr A.G., 1890 N. Voyager Ave., Simi co Boulder, R G. Entprs. ................. 303-447-9211 

Valley, CA 93083, Tel: 805-52&-7733, FAX: 805-584-8371; co Denver, T.T! ••.••..••.••.••. •••.•...• 303-429-6806 
EmpL: 20; SIs. Mgt: Georg Wolf (acting) CO Englewood, ShelIy-Ragon EIac. Parts 

FAJ(:81~362-8883 
KOA SPEER ELECTRONICS. BoIvar Dr. p.o. Box 547, 

Brac:JIord, PA 18701, Tel: 814-382-5538, TELEX: 91-4404; 
FSC No.: 09021; EmpL: 3000; SIs. Mgt: L G. Holzwarth; 
O/st. Mgt: L Rice .... A·1002. 1085. 1834. 1130-1134' 

I..oc8J Sales Offices & Reps 
AI.. Huntsville, Cartwright & Bean ......•.. 205-830-1540 
AZ PhoenIx, Howe & Howe Sis. ••....•••• 802-26'1'7971 
CA Garden Grove, B..SCO EIcIms. ....... 714-891-4621 
Can Misslssauga, Onl, Indigo Elcirns. ..... 416-67M284 ean Mon1reaI, Que., indigo Elcirns. ........ 514-898-6104 
CA San Diego, Westrap .................. 619-566-6580 
CA Santa Clara, Caltron Comps. ., . . • •• • • . 406-960-0181 
CO Boulder, R G. Entprs. ...........•..... 303-447-9211 
CT PlainvUIe, Northeast RepresentaIives 

FL AIIamonIa Springs. APM Assocs. .... . 
FL Ft Lauderdale, APM Assocs. ......... . 
FL Tampa, APM Assocs. ..............••. 
GA Norcross, Cartwright & Bean ....•..... 
IL Arlington Hgts., C. L Graenslade SIs. 

203-747-2423 
407-1189-6831 
305-978-9941 
813-888-2457 
404-368-0160 

• • • •• . . • • • . • • . • • • . . . • . . • • •• • • . • • • • • • • .. 708-593-3450 
IN Fort Wayne. John F. Killoil •.••.•••.•.• 219-483-6208 
KS OVerland PIt, Spectrum Sis. ••.••.•••. 913-646-681 I 
LA Covington, Cartwright & Bean .......• 504-892-1780 
MA Hingham, Northeast Representallves 

....................................... 617-749-8700 
Mt Troy, C. 8. Jensen & Assocs. ......... 313-643-0506 
MIll Edina, Grayden & Flemmer ••.••....•. 612-941-1120 
MS Jackson, Cartwright & Bean .......... 801-981-1170 
MO FIorisaant, Spectrum Sis. ..•.....•.•.. 314-921-1313 
NH Mont Vernon, Northeast RepresentaIIvBS 

. . . . • . . • • . • . . . . . . . . . . . . .• . . . . . . . . . . . . .. 603-880-9199 
NJ Cherry Hill, Metz-Benham Assoc. •..•. 809-424-0404 
NM Albuquerque, SynTech ..••..•..•••••. 505-266-7951 
NY East Roc~, Tri-Tech EIctms. ..•.. 71~500 
NY Endwell, Tri-Tech EIcIms. •• •••••• .•••. 607-754-1094 
NY Fayetteville, Tri-Tech ElcIms. ..••.•••• 315-446-2881 
NY Fishkil~ Tri-Tech Elcirns. .. . .. .... ..•.. 914-897-5611 
NY Great Neck. MOS Assocs. ............ 516-487-3966 
NO Charlotte, cartwright & Bean . . .. . . . . .. 704-536-0303 
NO Raleigh, Cartwright & Bean ....•...... 919-976-4130 
OH Cincinnati, John F. Killoil .....•.•..••.• 513-791-6150 
OR TIQIIId. Earl & Brown Co. •.••..•....... 503-639-2100 
PA Wynnewood, Metz-Benham Assocs. .. 215-896-7300 
TN KnoxvIlle, Cartwright & Bean .......... 615-893-7450 
TN Memphis, Cartwright & Bean . . . . . . . . . . 901-362-8345 
TX Lawisville, Jim Hughes •..••.......... 214-221-1536 
WA Radmond, Earl & Brown Co. .......... 206-885-5064 
PR San German, DigIt-Tech SIs. .•..••• . • • 809-992-4280 
Can Calgary, Ail>., A Deskin Sis. ..•..•..•.. 403-271l-444O 
Can Edmonton, Alb., A. Deskin Sis. ..•..•.• 403-466-2106 
Can KanaIa, Onl, Indigo Elctms. ..•..•..•.. 613-831-3107 
Can Transcona, Manit., A. Deskin Sis. •.•••• 204-224-1321 
Can Vancouver, 8.0. A. Deskin Sis. ..•..•.• 604-324-8343 

I..oc8J DIst1Ibutots 
AI.. Huntsville, Reptron ................... 205-722-9500 
AZ fin HIli, ReO Inda . . . • . . • . . • . • . . . . • . . • 602-483-6412 
CA Santa Ana, m ....................... 7.14-641-9393 
AZ T~ SheItey- Ragon ..... ,. .. . ..... 802-894-2058 
AZ T~ T.T.I. •••. . •. ••.••••• •.• •. . ••••• 602-431-1191 
AR lillie Rock, CarIton-Bates ........•..•. 501-562-9100 
CA CampbeI~ LarIronics •••••• . . . • • • • • . • • . 408-379-6454 
CA ~ MlL.-Cornm Dis1rs. ••.•.••. 818-996-3111 
CA Cha1$worth, Shellay-Ragon ....•.•..•• 818-999-3333 
CA Costa Mesa, Eric EIcIms. •...••••••••• 714-751-1185 
CA fountain Valley, Camps. Ctr. .......... 714-979-0433 
CA Garden Grove, NaIL EIcIms. .......•.. 714-892-n49 
CA Huntington Beach, SMO,Inc. .••...•••. 714-641-4556 
CA Irvine, KEI.EX......................... 714-853-1230 
CA Milpitas, T.T J. .....•................... 408-948-5577 
CA MIssion Hills, T.T.I. •.••.•.•..•..••.•..• 818-891-6885 
CA San Diego, Shelley-Ragon........ .• •. 619-453-7133 
CA San Diago, T.T.L .••.••.•..•.•..••.•... 61!H48-2025 
CA San Josa, Capstone EIctms. •••••••.•• 408-453-9804 
CA San Jose. Eric EIcIms. ...•••••.••.•.•• 406-432-1111 
CA San Josa, Jaco ....................... 406-432-9290 
CA San Josa, Shelley Ragon •...••..••.•• 408-432-0600 
CA Santa Clara, Components Ctr. ........ 408-988-3751 
CA Sunnyvale, SAl .•..•................ :. 408-745-0800 
CA Tustin, Capstone EIctms. .•..••..•.••• 714-730-0349 
CA Tustin, Jaco EIcIms. ..•.•••••••••••••• 714-258-9003 
CA Westlaka VUlage, Jaco . . . . . . . . . . .. . .. . lI05-495-999II 
CO Aurora, Capstone EIctms. ....•..••.•.. 303-375-1300 

CT Wallingford, Midstate EIcIms. •..••.••. 
CT Wallingford, T.T.I. ..•..••.••.••..•..•.. 
CT Wallingford, Utronics ....•............. 
FL Boca Raton. Jaco EIcIms. •.•......... 
FL Ft Lauderdale, RepIron ElcIms. ....•.. 
FL Orlando, m ......................... . 
FL Tampa, Rep1ron •.•..•............••.• 
FL Tampa, Rep1ron EIec. .. , ............. . 
FL Tampa, Shellay-Ragon .••.........•.. 
FL W. Palm Beach, A1Iantic EIctms. •••.•• 
GA Norcross, Reptron ......•..••••.••••.• 
GA Norcross, T.T.I. .••..•...•........•.... 
IL Bensanville, Goold EIctms. ......•..•. 
IL Glendale Heights, Shelley-Ragon ...•. 
IL Itasca. Capstone EIcIms. .....••..•..•• 
IL Northbrook, ctassic Comp. Supp. ...•. 
IL Rosemont. Advant EIctms. ..........•. 
IL Schaumburg. RepIron EIcIms. •....•.. 
IN Indianapotis, Advant EIctms. ........•. 
IA Cedar Rapids, Advant EIctms. ....... . 
IA Cedar Rapids, Dee EIcIms. ..........• 
Me Baltimore, Radio EIec. Svc. Co. ...... . 
Me Beltsville, Radio EIec. Svc. ........ , ..• 
Me Columbia. Jaco eon.>s. ............. . 
Me Columbia. T.T.I. ..•••••..•......•..•.•. 
MA Billerica, Baldwin Camp, Ctr. . ........ . 
MA Chelmsford, ShelIy-Ragon ........... . 
MA Norwood, EMTa EIecIronics .•..••.•. 
MA Wilmington, Capstone ElcIms. •..•..•. 
MA Wilmington, North SIar Elect. ........ . 
MA Wilmington, T.T.I. . ..•••.•.••.••..•..•. 
MI Ann Arbor, Wedemayer .............. . 
MI Farmington Hills, Advant EIctms. ..•... 
MI Livonia, Reptron ElcIms. .....••....•.. 
MN Hibbing, Minn Tech EIctms. .••.•...... 
MN Minnetonka, Reptron ................. . 
MIll Minnetonka, T.T.I •....••.....•....••... 
MN St Pau~ Shallay-Ragon EIctms. •...... 
Me I~ ShaIIey-Ragon EIcIms. 

MO St Louis, Franklin EIcIms. ..•.....•..•. 
NE UncoIn, Scott EIcIms. .. " .•...•..••.•• 
NV Las Vegas, Kiasub CoIp. ............•. 
NH Nashua, Brevan ElcIms. ...••••..•..•. 
NJ Mount Laure~ m Inc. .•..•..•...•..•. 
NJ Mt Laure~ Capstone EIctms. .••.••. '" . 
NJ Rockaway, Nasco ..............•..... 
NM AlbuquelqUl!, Betatron •...••.•..•..... 
NY ArnharsI. SIandard EIcIms. •..•.••..... 
NY Buffalo, SummH Distrs. .......•..•..... 
NY Hauppauge. Jaco ...•..•..•••..••..... 
NY Melville, SAL ........................ . 
NO Raleigh, Raptron ..................... . 
NY ~,Summit Dis1rs. .•...•.••..• 
NY Ronkonkoma, Baldwin Comp. Ctr ..•... 
NY Ronkonkoma, Prime eon.>s. ......... . 
NY Ronkonkoma, T.T.I .........•..•....... 
NO Greensboro, Golden EIcIms. •.••.••.•. 
NO Raleigh, Jaco .. ' ...................... . 
NO Raleigh, Resco-Raleigh •......•..••••• 
NO Raleigh, SouthaasIern Radio ......... . 
OH Cleveland. Roberts Elect CoIp. ...... . 
OH CokJrnbus, T.T.I. ••.•...••....•...•.•.. 
OHI~m ................... . 
OH Solon, RepIron ••.•..•..........•..•.• 
OH Worthington, RepIron •..•....•..•..•.. 
OK Tulsa. Altair Co. ...................... . 
OR BeavaIton, Murphy EIcIms. .•......•.• 
NO Raleigh, Capstone EIctms. ..........•. 
PA Erie, Rem EIctms. .................... . 
PA HarrIsburg, Cumberland EICtms. ..•.•. 
PA Philadelphia, PEl/Genesis ........... . 
PA Philadelphia, Shap •.•...•..•.....••.•. 
PA Trevose, Sager Electronics .......... . 
AI Pawtucket, Major Edwards ....•..•.... 
TX Ad!Ison, Jaco/QC EIctms. ....••.•..•. 
TX Carrollton, Gapstons EIctms. .....•.... 
TX Fort Worth, m .••.•..••.••.••..•..•.. 
TX Ft Worth, cartIon Bates ...........•.• 
TX Ft Worth, T.T.L •.•.•..•...•.•..••.•••• 
TX Ft Worth, T.TlInc. •..•..••••..••..•.• 
TX Houston, Altair Co. .......•............ 
TX Richardson. Altair Co. ..............•.. 
TX Richardson, Jaco .................... . 
WA Redmond, JACO Electronics ••....••.• 
WA Redmond, Murphy EIctms. ........•.•. 
WA Redmond, Shellay-Ragon .....•..... : . 
WA Redmond, T.T.I. •.••.•..••........•..•. 
Wi Oconomowec, G W EIctms. •..•..•..•. 
Can Calgary. Alb., A. Deskin Sis. •..•...•.•. 
Can Edmonton, Alb., A Deskin Sis. ......•. 
Can Markham, Ontario, Semad •..••.•...•. 
Can TI8I1IIOOrI8. Manit., A Deskin Sis. •••... 
Can Vancouver, 8.C. A. Deskin SIs. .•..•.•. 

303-762-0670 
203-265-9900 
203-284-7474 
203-265-2724 
407-241-7943 
305-735-1112 
407-659-1000 
813-855-4656 
813-854-2351 
813-823-6580 
407-686-6553 
404-44&-1300 
404-682-0911 
708-8611-7171 
706-529-9977 
706-250-0300 
708-272-9650 
708-296-4210 
708-882-1700 
317-872-4910 
319-36s-0221 
319-385-7551 
301-931-6200 
301-937-9100 
301-995-6620 
301-995-1331 
617-667-6710 
508-250-9886 
617-789-9500 
508-857-5874 
508-857-5155 
508-856-4700 
313-885-8611 
313-477-1650 
313-525-2700 
218-262-5228 
612-938-0000 
612-933-8555 
612-642-2828 

818-254-3410 
314-429-3111 
402-466-8221 
702-733-3888 
603-889-7230 
-'234-6400 
-'727-7800 
201-625-n77 
505-821-1122 
718-691-3801 
718-887-2845 
518-273-5500 
518-293-2710 
919-832-3117 
716-334-8110 
518-568-5700 
516-737-1730 
516-737-2000 
919-294-4653 
919-876-n67 
919-781-5700 
919-828-2311 
218-238-1711 
614-84&-5nO 
218-328-9755 
218-349-1415 
614-436-6675 
918-252-5781 
503-642-2001 
918-954-0600 
814-453-5626 
717-233-5683 
215-873-0400 
215-969-3300 
215-464-4336 
401-725-7400 
214-733-4300 
214-380-9049 
817-647-6666 
817-831-0395 
817-631-6300 
817-595-3100 
713-462-3029 
214-231-5168 
214-235-9575 
206-681-9700 
206-681-1234 
208-893-2220 
206-882-0291 
414-587-9445 
403-271l-444O 
403-468-3019 
416-475-3922 
204-224-1321 
604-324-9343 

KROHN-
KOEP PRECISION STANDARCS, INC., 121 HelIn 

SIraaI, 2nd FI., SouIh PtaInIIeId, NJ 07080, Tel: 201-757-
222O/22n, FAX: 201-767-2332; FSC No.: 57114;~: 4; 
DIst. Mgt: N/A 

KOLIN INos. Box 300, Pound RIdge, NY 10578, Tel: 914-
764-5n5, FAX: 914-784-5388; ~: 30; SIs. Mgr: J. 
KoUneIIy 

KONTES, Kimble Div. of Owens/a.. 1001 Spruce St., 
Vineland, NJ 08380, Tel: 800-223-7150, 1WX: 510-687-
8967 

KONTRON ELEKTRONIK-US KONTRON 
B..EKmONIK GMBH-SUa BM, 68 Cherry Hill Dr. 
1Ievar1y, MA 01915, Tel: 508-927-6575, FAX: 508-927-
8511; EmpL: 30 ' 

KOOL TRONIC, INC., Hamilton Ave., Hopewell, NJ 08525, 
Tel: 609-468-3400, TELEX: 843345, FAX: ~1114; 
EmpL: 200; SIs. Mgr: John J. Oragea 

KOOLTRONIC, INC. 1700 Moraa Avanue, Ventura, CA 
93003, Tel: 1105-642-8521, FAX: 1105-858-2901; EmpL: 200 

KRAFT DYNATRONIX, INC. 105 Power St., Amery, Wi 
54001, Tel: 715-268-8118, 800-928-7172, FAX: 715-266-
8183; EmpL: 28; SIs. Mgr: R W. Kappler; O/st. Mgt: R W. 
Kappler, NaIL Sis. Mgr. 

KRECKMAN, HERB, CO. 27 Spruce Cabin Road, Cresco, 
PA 18326, Tal: 717-595-2212, FAX: 717-595-2024; EmpL: 
4 

KR ELECTRONICS. INC., 91 Avenel St, A~ NJ 
07001, Tel: 906-838-1900, FAX: 908-63&-1982; FSC No.: 
55259; EmpL: 20; SIs. Mgt: nona ........ A·1882-1883 

I..oc8J Sales Offices & Reps 
CO Englewood, Tech. MkIg. Co. •......... 303-n0-8994 
OH _ng, Frank Bold &Assoca •.....• 513-298-6145 
TX Richardson, Jim Wrsdom & Aasocs, Inc. 

.....•...•..•.......•..•.............. , 214-470-9093 

KRENZ ELECTRONIC, INC. 1020 Calle CordIllera 
Ste.l07, san CIernen1a, CA 92672, Tel: 714-381-2433, 
FAX: 714-381-2434; EqlL: 75; SIs. Mgr: Alex Schlag. VP 

KRISTB.. CORPORATION, 833 InWsIriaI Dr. Wast 
Chicago, .. 60185, Tel: 708-293-0850, FAX: 708-293-
1255; EmpI.: 35; SIs. Mgr: KevIn Michaal 

&KRL 
FAJ(: 603-624-0634 

KRL/BANTRY COMPONENTS, INC., 160 Bouchard 
St., ManchasIer, NH 03103, Tel: 603-668-3210; FSC No.: 
18235; EmpL: 100; SIs. Mgt: Bart A SpIller 
•.•..•..•••..•.•.••.•.. " ......•••.....•... A·1t35-114O 

I..oc8J Sales Offices & Reps 
TX Grand Prairie, Claybrook & Assocs. ... 214-262-1188 
CA MIn. View, Francisco & Assoca •...... 415-982-1717 
CA Sepulveda, Gil & Assocs. ............. 816-694-1282 
FL Boca Raton. SIs. SpecialisIs .......... 813-754-1329 
IN IncIianap)lis, CO Electro Sis. •..•.••.•. 8ro423-ngg 
NH Amherst, D. A. Crowley & Assocs. .•... 603-873-7050 
NY Port WaahingIon, AshIec ......•.•.•.. 516-767-11336 
NY RocheaIer, H, C. Johnson AgencIes . .• 718-588-0777 
OH AIoon, Augnat Assocs. .•.•.....•.....• 218-273-1211 
TX Dallas, Claybrook & Assocs. .•.•...... 214-6110-9881 
PA WVndmOor, Precision MkIg. Grp, ...•.. 215-233-9233 
TX Houston, Miloo MkIg. ••••••.••.••.••.• 713-723-5003 
TX Richan:I8on, Miloo MIdg. •••••.•••.•••• 214-738-2716 
UT Salt Lake City. Sage AsSocs. .......... 8OH67-5451 
WA Seattle, The Harry Lavinson Co. •..... 208-382-1300 

I..oc8J DIstributors 
MA Billerica. Baldwin Comps. .•••.•.•.•... 617-687-6710 
NY Ronkonkoma. EIUjwjn Comps, Canter 

• • . . • • . • •• • . • • . •• • • •. • • .• 518-588-5700.800-645-5808 
PA Harrisburg. Aci-Tech .•.•.••.••••. •••.• 717-939-8337 

KROHN-HITE CORP, Avon IndL PIt, Bodwell St., AVOI\ 
MA 02322, Tel: 5OII-5IIG-188O, FAX: 617-583-89119; EmpL: 
35 ..•..••.••.....•. .,. •• • . • . • • . . . . . . . . A01814; 1)01271 

LocsI St#ea Offices & Reps 
AI.. HuntsvUle, Gentry Assocs. ..•......... 205-837-0692 
AZ Phoenix. Odysaey 1 •.••.•..•...•.•••. 602-248-8846 
CA Huntington IIch., Sci-Oev West •.•.... 714-840-3501 
CA san Jose, ScIantIIic Devs. Wast • . .• • . . 408-554-0455 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 719 



KROHN,; 
co Englewood. Odyssey 1 ............... 303-773-8176 
FL Ft Leuderdale, Gentry Assocs. ..•...• '. 305-791-8405 
FL Orlando, Gently Assocs. .. ;........... 305-859-7450 
FL Tampa, Gentry Assocs. .•............. 813-886-0720 
GA Atlanta, Gentry Assocs. ............•.. 404-999-2826 
n.. ChIcagQ. Berndt Assocs. ......•....... 312-2831>713 
IN Carmel, Berndt Assocs. ..••...•...•.•. 317-844-0114 
KS Overland Park, Ramsey Assocs. .:.... 913-649-6996 
LA Gretna, Gentry Assocs. ............ , . . 504-367-3975 
MD Baltimore, Scl-Rep . . . . . . . • . • . . . •.• . • . • 703-385-0600 
MI DeIi'oII, EQS .Sys. •.•.••.•••••••••••.•• 313-961-3042 
MN Mln/IeapoIla, Berndt Assocs. .......... 612-546-2021 
Me St. louis, Ramsey Assocs. ............ 314-8711-5042 
NJ. Englewood. ScI. Devices E. ,.......... 201-871-3916 
NM Albuquerque, Odyssey 1 ....•.. ,. . . • . .. 505-265-6645 
NY.' Syracuse,LebIronics ....... ~,: ....... 315-455-7314 
OH Chesterland, EQS Sys................. 216-729-2222 
OH Columbus, EQS Sys... .. .. .. .. .. .. ... 614-229-3453 
WA Bellevue, Sci. Dvcs., N.W. ............. 206-747-5189 

. PA PIttsburgh, EQS Sys. .. .. .. .. .. . .. .. ... . 216-729-2222 
Pi. Spring House, ScientifIc Devicee Eest 

so Columbia, Gentry Assocs. ........... . 
TN Knoxville, Gentry Assocs. ............ . 
TX .Hou!llOn, Bamhin Assocs. ........... :, 
VA Fairfax, Sci-Rep ..................... . 
WA Bellevue, ScI. Dvcs. N. W ............ .. 
WI Milwaukee, Berridt Assocs. .......... . 

215-643-3335 
803-772-6786 
615-584-0281 
713-444-1733 
703-385-0600 
206-747-5189 
414-545-8400 

KRYSTINEL CORP. 126 Pennsylvania Ave., Peterson. NJ 
07509, Tel: 201-345-8900, 'TWX: 710-886-5931, FAX: 201-
345-1172; Empl.: 200; SIs. Mgr: William Perkins 
,Mgr.c;ustomer Service 

KSI, Sse Kaiser Systems, Inc. 

K-SYSTEMS OF TEXAS, INC., 11501 Rojas Dr. SIe. p. EI 
Paso, TX 78936, Tel:. 915-586-9789, TELEX: WUI 
8502763972, FAX: 915-593-2080; E~: 4; SIs. Mgr: J.e. 
Kates ' 

K-TRONICS, See U. S. Elco Inc. (Under Elco) 

Manufacturers and SaIes.Offices Directory 
LocBl Sales 0tfIces & Reps 

AL HuntsvIlle, Jim Springer, Inc. ..•.••..•. 205-883-4163 
. AZ Scottsdale, Dave Menegey Assocs. ... 602-994-9519 
CA Hollywood, B. J. Wolfe Entprs. ........ 213-877-5518 
CA Walnut Creek, Dale-Dahl Assocs. , .. ;. 415-933-9595 
CO Boulder, Measurement Cnslts. •..• ,... 303-449-7506 
FL BonItaSprings,UniledSl&Assocs. ... 813-947-4115 
IL CarpentersvIlle, Precision Me8$. Prods., Inc. 

.. . .. . .... .. . .. .. .. .. . .. .. .. . .. .... .. .. . 312-426-4446 
MA Brockton, JHL Assocs. ................ 50&-58G-1703 
MI MI!dIson HeIghts, WKM Assocs. ...... 313-586-2300 
MN Minneapols, Trask Engrg. ... ,........ 612-537-2434 
MO St. Louis, Ozark Elcbn Mktg. .......... 314-423-7200 
NJ' GIenGarmer, UnltadSIs.Assocs. : ... 813-947-4115 
NM AIluquerc:JJe, AmoneIIe Entprs. ,...... 505-344-4143 
NY Fairport, D.H. Brannan ................ 716-223-7935 
OH Cleveland, WKM Assocs. ............. 216-524-5930 
OH Deyton, WKM Assocs ........ , ........ 513-434-7500 
PA Doylestown, UnReel Sis. Assocs. ...... 813,947-4115 
PA PIttsburgh, WKM Assocs. ............. 412-892-2953 
TX Dallas, Seaton Corp. .................. 214-980-9860 
UTCentervtIle, Me 2 ..................... 601·298.,3388 
WA Seattle, Brett Assocs. ................. 20&-431-8090 

KULKA (DIALlGHT CO.), Sse H.H. Smith, NT-T Inc. 

KURZ INSTRUMENTS INC. 2411 GarclenRd., Monterey, 
CA 93940, Tel: 800-424-7356, TELEX: 172275; FSC No.: 
94-24-11681; ~: 72; Sis. Mgr: Tom Setliff 

K-W MANUFACTURING CO., INC. P. 0. Box 508, 
Prague, OK 74864, Tel: 405-567·2265, TELEX: 4932625, 
FAX: 405-567-4153; EmpI.: 60; SIs, Mgr: Freda Pickard 

KYCON CABLE & CONNECTOR, INC. 1772 LiII1e 
Orchard St, San Jose, CA 95125, Tel: 40&-295-1110, FAX: 
40&-295-8054; EmpL: 9; SIs. Mgr: Wendy Wuerth; DIst. 
Mgr: Wendy Wuerth .............. C.1422-1423,1785 

LocBl Sales Officas & Reps 
AZ TeIi1pe, ACS of Arizona . . . • . . . . . • . . . . . 602-731-9711 
CA Aliso Viejo, Pro Assocs. ..... . . . . . . . . . . 914-588-2700 
CA San Jose, Kycon Cable & .Connector, Inc. . 

LABORATORY TECHNOLOGIES. CORP., 400 
Research DrIve., WIIrrington, MA 01887, Tel: 50&-857· 
5400, TELEX: 889895, FAX: 508-65&-9972; EmpI.: 3l) 

LAMBDA ELECTRONICS INC. 515 Broad Hollow Ad., 
Melville, NY 11747~700,T8I: 51~.I:'AX: 516-
293-0519; EmpL: 1200;' SIs. Mgr: John Valenti . 

LAMBERT ENGINEERING I~ 601 N.W.KarmQII Blvd., 
Benet, OR 97701, Tel: 503-386-2623, FAX: 5O;J-38&-1794; 
EmpL:9 

LAMB INDUSTRIES, INC., 8585 S.W. Raleighwoocl Ln., 
Portland, OR 97225, Tel: 503-297-8878, 800-824-9374, 
TELEX: 263373LAMBUR,FAX: 503-297-8879;~: 5; 
SIs. Mgr: Gewy Rhode; DIst. Mgr: Joanne Mcintyre 
................... : ..... , ........... , .. ;.. 801728-1728 

LocBl Sales Officas & Reps 
CA Canoga Park, Acorp Inds. .:........... 816-700-2991 
CA San Diego, Deco EJctms. ............. 619-893-1595 
CA San DIego, SIgma EIctms. ............ 619-565-2000 
IA DeS Moines, Mid State DisIJbg. ....... 515-244-7231 
MN Fridley, Voyager EIctms. .............. 612-571-7766 
Me St. louis, Was Garde ...•...........•. 314-567-7776 
NE Omaha, Mid State DIstrtl9. ............ 402-592-5985 
WA Redmond, Priebe EIctms. ............. 20&-881·2363 

LocBl DIstrIbutors 
CA San CarI9s. Logan EIcIms. .... . .. .. .. • 415-594-0700 
CA Sunnyvale, Target EIctms. ............ 40&-733-0384 
CA Van Nuys, EW EIctms. ................ 714-857-4422 
CA Van Nuys, Wes-Garde .. .. .. .. .. .. .. .. 213-873-4602 
CT Hartford, Wes-Garde .... ...... .. ...... 203-527·7705 
FL Lak8land, Wes-Garde................. 813-644-7564 
II. Carrol Stream, Wes-Garde . . •. . . . . . . .. 312-853-1460 
MN Minneapols, TQr ITee Corp. ...... .. .. . 612-866-3862 
NY Freeport, KRP EIctms. ................ 516-623-3346 
OH Westerville, W8IK3arc1e .. .. .. .. .. .. .. . 614-885-0319 
OR Portland, Radar EIctms. .. . . . .. . . . . . . . . 503-232-3404 
TX Dallas, Wes-Garde ................... 214-357·1788 
WA Seattle, Radar EIcIms. ................ 206-282-2511 
WI Mequon, Lakeview EIctms. ............ 414-377-8250 

K-TWO INDUSTRIES, 4331 Miranda Ave.. Palo Alto. CA CA ••.••..•.••...•••••.•.•.••.••.••••.••.. 40&-295-1110 
94306, Tel: 40&-720-9316; E~I.: 5 FL San Jose, Kycon Sis. Off .....•.•.•.•.. 40&-295-1110 

LAMP TECHNOLOGY, INC. 1645 Sycamore Ava, 
eohernla, NY 11716, Tel: 516-587-1800, FAX: 516-567· 
1806; EmpL: 20; SIs. Mgr: Janet Lang 

KULITE SEMICONDUCTOR PRODS. INC. One WilloW 
Tree Ad., LeOnia, NJ 07605, Tel: 201-461-()90O, TELEX: 
685-3296, FAX: 201-461-0990; EmpL: 350 . 

KULKA 
Over ........ '.' 1,000,000 .. 

Te;mihal •• 
Blocks 

in Stock, 

'Over 
8,000.000 
Relays & 
Switches 
in Stock. 

Orders Placed by. 3:00 p.m. are 
Shipped the Same Day 

(213) 452.1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 O~kland, CA 94606 

~,Oan-Tech Sis. ............ 813-791-4551 
FL Miramar, Oan-Tech Sis. ....•.......... 305-983-6142 
GA Norcross, Pirinacle Mi<lg. ...........•• 404-621-0212 
!<Y Lexington. Protocol SIs. •. . • • . . . . • • . . .. 806-272-4203 
MA Sudbury, KSA of NeW England. . . . . . • . 508-443-5881 
Me Chesterfield, Weisler and Assocs. ..... 314-537-0010 
NJ 0eIdand. Relay Specialties . . . . . . . . . . . . 80().526-5376 
NC. i:\aIeigh, Pinnacle Mktg. .•...•.•...•.•. 919-848-0404 
OH Twinsburg. Protocol Sis. .............. 216-425-2569 
OR Beaverton. Quest Mktg. ... . . . . . . . . . . . . 503-641-7377 
TX Dallas, Wasler and Assocs............ 214-437-2386 
WA Bellvue, Quest Mktg. .•................ 206-747-8424 

Local DIstrIbutors 
MA Ashland, Qualily ...................... 50&-881·6500 
NC Raleigh, Resco Raleigh ............... 919-781-5700 

KYOCERA AMERICA, INC. 8611 Balboa Avenue, San 
Diego, CA 92123, Tel: 619-576-2786, TELEX: 47Z3089; 
E~L: 1,150; SIs. Mgr: Rick Sigliano 

KYOCERA NORTHWEST,ElectroniC Components 
Group, 5701 E. Fourth Plain Blvd., Vancouver, WA 98661, 
Tel: 206-696-2840, FAX: 206-695-5636; FSC No.: OFDXO; 
E~L: 450; SIs. Mgr: Koji Kanateni; DiBt. Mgr: Phil Elliott, 
Dis!. Sales 

LAMPTRONIX CO., LTD. 

FAX: 815-455-7916 
LAMPTRONIX co., LTD. 81 N. WilHams St. Crystal 

Lake, IL 60014-4443, Tel: 815-455-0400; FSC No.: 61342; 
SIs. Mgr: Karen Huizenga ..................... '801173 

Local Sales Offices & Reps 
CA Signal HIli, Leo Miller Co. ............. 213-49&-6063 
IL TInley Park, South Lake CoIl1l& ...... 70&-532-4055 
IN In(lianapoHs, D-M Assocs. ............ 317-842-4424 
CA Westlake V1. Casco .. ...... ...... .... 818-889-7889 
NJ MoutalnsIde, H.G. Richter, Inc. ........ 201-233-4615 
NO Raleigh, Eestern EIctms. .............. 919-876-7591 
PA Phonexville, Rich1er Co. .............. 215-495-6176 
AI Warwick, ErtronIcs, Inc. ............... 401·732-3567 

LAB-LINE INSTRUMENTS, 15th & Bloomingdale, 

... ---------------.. 1 Melrose Park, IL 60160, Tel: 70&-450-2600, TELEX: 

LAMTECH ELECTRONICS,.620 Easy street, Garland, TX 
75042; Tel: 214-272-3504, FAX: 214 272 7176; FSC No.: 
07R487; EmpL: 100; SIs. Mgr: Phillip Rasor; DIst. Mgr: 

~ LANDIS & GYR 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

The 
Largest 
Relay & 

Switches 
Distributor 

. in the World. 

Orders PlaCBt/ by 3:00 p.m. are 

. 6781028, FAX: 70&-450-0943; EmpL: 225 . PliUlp Rasor 

LABORATORY TECHNOLOGIES CORP. 400 LANCE INDUSTRIes, 13001 Bradley Avenue, Sylmar, CA , Researcher. Wilmington, MA 01867, T~I: 50&-657·5400, 91342-3632, Tel: 61&-367-1811, FAX: 618-362-3594; SIs. 
TELEX: 989695, FAX: 508-856-9972; ~: 31; SIs. Mgr: Mgr: Jerry Updyke; DIst. Mgr: Joe Barris 
Neil Parmen1er 

LABTRONICS INC. 75 RicksOn Ave., Guelph, Ont., Canada 
N1G 386,'TeI: 519-767·1061 

LAFRANCE. CORP. Entprs & Exee Aves, Philadelphia, PA 

LAND INFRARED, Land Instruments Inti. Inc., 2525 
Pearl Suck Road, BriStol, PA 19007, Tel: 215-781-0700, 
80().~, FAX: 215-781-0723;~: 25; SIs. Mgr: 
Richard Parello 

19153-3893, Tel: 215-365-8000, TELEX: 506-082, FAX: LANDIS & GYR, INC. See Maxmar Controls Inc. 
215-365-4420; EmpL: 502; SIs. Mgr: J. Singer 

Shipped the Same Qay LAFRANCE CORP., PACTEC .DIV.!3ee PacTec Ow. 
~ .... ~~~~~~~~~~~I ~~Co~ 

L & L SPECIAL FURNACE, 20 Kent Ad., A!IIOn. PA 19014, 
Tel: 215-459-9216, FAX: 215-459-3689; ~: 20; SIs. 
Mgr: Greg LewicIcI; DIst. Mgr: Stephen LewIcki 

LAKE SHORE CRYOTRONICS, INC.; 64 E. Walnut St, L & R MFG. co. 577 Elm St. Keamy, NJ 07032. Tel: 201-
Westerville, OH 43081, Tel: 614-891·2243, TELEX: 24- 991·533(), FAX: 201-891-5870; EmpL: 180; SIB. Mgr: 

(213) 452·1229 (415) 835~1500 
1301 Olympic Blvd.. • 1026 6th Avenue, 

San1a Monica, CA 90404 ' Oakland. CA 94606 

5415, FAX: 614-891·1392; SIB. Mgr: DavId L Calvelage Robert Lasky 

LA MARCHE MFG. 106 Bradrock Dr. Des Plaines, IL LANGlEY:FLEET AEROSPACE, INC., p.o. Box 291" 
60018, Tal: 70&-299-1186, TELEX: 26-2526; FSC No.: San DIego, CA 92112, Tel: 619-264-3181, FAX: 619-264-
;15736; E~L: 225 4329; FSC No.: 83549; EmpL: 110; SIs. Mgr: H.J. SauiIr 

720 North American offices orlly.Forworldwicie reps & distributors, see Vol_ W. EEM1991 



Manufacturers and Sales Offices Directory LEADER 
LANSING INSTRUMENT CORP., P.Q Box 730, Ithaca, NJ BeIJ~, Mid-Atlantic EIc1ms. Corp. 

.................... 609-931-5303,FAX:609-931-4928 
Albuquerque, H & H Elclms. Inc. .••..•. 505-884-8100, 

WA Bellevue, Leach Corp. ................ 206-748-7236 
NY 14851-0730, Tel: 607-272-3265, 800-847-3535, FAX: Can Kirkland, Que., Robin Aerospace Prods., lid. 
607-277-1953; SIB. MgT: Fred a WIdcIIng ...... 1>1063 NM ••..•..•.•••.••.•..••.••....•..•..•.... 514-694-1315 

Can Mississauga. Ont, Robin Aerospace Prods., Lid. 

LARK ELECTRONICS, INC., Box 390, New York, NY 
10040, Tel: 212-589-0430; FSC No.: 52682 

LARK ENGINEERING co.. Baier & Baier Inc.. 27151 

FAX:505-IIII9-332 
NY Glen Cove, J. Kunze Co. ............... 516-871-2376, 

FAX:516-874-0221 
OR Beaverton, Ravencraft, Inc. •......•..... 503-848-9261, 

FAX:503-846-8299 

....................................... 416-873-1666 
Can Ottaws, Robin Aerospace Prods., Lid. 

613-594-8684 

LJJCeJ DIBttIbuIots 

CaUe Delgado, San Juan CepIstrano, CA 92675, Tel: 714- TX Austin, Alphalech,lnc. ................. 512-458-8179, 
AL Huntsville, Tune Elclms. ............ .. 
AZ Tempe, Time EIc1ms. ................ . 

205-721-1133 
602-967-2000 
818-998-7200 
619-588-0129 
408-734-9888 
213-32CHl88O 
714-669-0100 
303-799-8651 
203-271-3200 
305-464-7778 
407-841-8565 
404-351-3545 
404-388-G969 
708-303-3000 
301-1164-3090 
508-532-9900 
612-943-2433 
314-391-8444 
201-765-8250 
315-432-0355 
518-273-0100 
704-522-7600 
614-791-3301 
503-664-3760 
609-598-6700 
512-339-3051 
214-844-4644 
601-873-8494 
208-682.1600 
208-789-7525 
416-872-5300 

240-1233, FAX: 714-240-7910; FSC No.: 33174;~: 25 

LARSON INSTRUMENT, ~bush Ad., Orangeburg. 
NY 10962, Tel: 914-359-3600, FAX: 914-365-1581; En'9L: 
18; SIB. MgT: A. D. Stephens 

LASER CONCEPTS, Omega Organization IntI., P.O. 
Box 33623 E, Seattle, WA98133, Tel: 206-384-7881, FAX: 
208-542-1157; Empl: 35; SIB. Mgr: Roberta Forsythe 

LASER DIODE. INC., Morgan Crucible, 1130 SornerseI 
St., New Brunswick, NJ 08901, Tel: 201-249-7000, TWX: 
710-1198-G597, FAX: 201-249-9165; EmpL: 170; SIB.MgT: 
Stephen Lerner; Dist. Mgr: Stephen Lemer 

LASER PRECISION CORP. 1231 Hart St., UIlce, NY 
13502, Tel: 315-797-4449, TELEX: 646803; Empl: 180; 
SIB. MgT: Jim Nerschook 

LASERTECHNICS, INC. 5500 Wilshire Ave.,N.E, 
Albuquerque. NM 87113, Tel: 505-822-1123, TELEX: 
757222, FAX: 505-821-2213; ~: 66; SIB. MgT: Keith 
Green; DIBt. MgT: Kei1h Green 

LASER TECHNOLOGY, INC. 10824 Ven1ura Blvd., N. 
Hcllywood, CA 91604, Tel: 818-763-7091, TELEX: Cable
LASTEC (No. Hcllywood~ FAX: 818-763-7382; EmpL: 20; 
SIs. MgT: Richard Alfonso 

LAUBE TECHNOLOGY. 6400 VarieiAve., Woodland Hills, 
CA 91367, Tel: 818-703-1188, FAX: 818-718-0422; EmpL: 
20; SIs. MgT: Arnold AIoi; Dist. MgT: Teri Harrington 

(9LAUREL 
FAX: 714-645-1239 

LAUREL ELECTRONICS, INC., 709 Kings Rd., Newport 
Beach, CA 92663, Tel: 714-646-6846; EmpL: 4 
.. . ... ... . ....... .. . .. .. ... . . .... . . ... . .... D·1359-1381 

LAZER DATA, Electro Corporation, 2400 Diversified 
Way, Orlando, FL 32B04, Tel: 1-800-643-2700; Empl: 75; 
SIs. MgT: Dick Wheeler 

FAX: 508-689-9484 
L-COM INC. 1755 Osgood St, N. Andover, MA. 01845, Tel: 

508-682-6938; EmpL: 20; SIs. Mgr': ScctI Black 
......... ..... . . . . .... . . . . . C.1424·1425; "'1281-1285 

LCT ELECTRONIC CORPORATION, 700 N.Valley St., 
SuRe K, Anaheim, CA 92601, Tel: 714-991-7317, FAX: 714-
991-3661; FSC No.: 3613, 3643, 3661; Empl.: 9; SIs. MgT: 
Lee R Couts ................................... C.1883 

Local Sales Offices & Reps 
CA Arcada. Van Go1t & Aasocs.. Inc. •..... 818-445-9728, 

FAX:818-445-5019 
CA Santa Clara, Norcal Repco ......•..... 408-988-1643, 

FAX:4OB-727-9351 
CO Denver, Candal, Inc. ................... 303-692-8484, 

FAX:303-692-8416 
GA Atlanta, Grady Duckett Sis. Co. ....... 404-634-7279 
IN Indianapolis, EIcIm. Sis. & Eng. Inc. .•.. 317-849-4260, 

FAX:317-841-G231 
KS l.ei1exa, MIdIec Aasocs.. Inc. ••..••..•.• 913-541-0505, 

, FAX:913-541-1729 
MA HavedlllL L-K Aasocs.. Inc. ............. 508-373-1313, 

FAX:508-373-8024 
MI Farmington Hills, WA Hummon & Assoc. Inc. 

•...•..•..•..••.•..• 313-474-0661FAX:313-474-8162 
MN Paul Ericson'& Assoc.lnc. ............. 612-631·5016, 

FAX:612-631-8266 

FAX:512-45B-2610 
Can Kingston Ont, EIcIm. Packaging Sys. Lid. 

.•••......•...•..... 613-384-1142,FAX:613-364-8266 

LDJ INCORPORATED, 2200 Stephenson Hwy. p.o. Box 
219, Troy, MI46099-0219, Tel: 313-528-2202, TWX: 810-
232-1509 LDJ TRM~ FAX: 313-669-2525; Empl: 63; SIB. 
MgT: Jim Ung 

lEACH® 
CONTROL PRODUCTS DIVISION 

FAX: 714-739-1713 
LEACH CORPORATION, 6900 Orangetholps, P.O. Box 

5032, Buena PI<, CA 90822-5032, Tel: 714-739-0770. 
TWX: 910-598-2667; FSC No.: 58857 & 35344; En'91.: 600; 
SIs. MgT: R P. Zimmerman; DIBt. MgT: Frank Winer 
. . .. . .. .. ......... .. ....... .. .. . . . .... ..... a·1527-1535 

Local Sales Offices & Reps 
AL Huntsville, R & G Assocs. ............. 205-880-8020 
AZ Phoenix, O'Donnell Assocs. . . . . . . . . . . . 602-944-9542 
CA Buena PI<, Leach Corp. ............... 714-739-0770 
CA San Malec, Halber Assocs. ........... 415-349-4700 
FL Oviedc, Conley & Assocs. ............ 407-365-3263 
MA Needham, Component Technig., Inc. •. 617-449-8490 
MN ElIne; Mel Foster Tech. SIs. .......... 612-841-8790 
MO St Louis, BAKA Corp. ................. 314-428-2252 
NM Albuquerque, O'Ocnnel1 Assocs. ..••.• 505-869-4522 
NY Ccmmack. Leach Corp. ............... 516-499-2449 
OH Dayton, Leach Corp. ................... 513-434-8151 
OK Tulsa, Bake Assocs. .................. 918-272-6504 
TX Dallas, Leach Corp. ................... 214-341-0811 
KS WIChita, BAKA Corp. ................... 316-682-8411 

CA ChaIswoI'Ih, Tane EIc1ms. ............ . 
CA San Diego, TIme Elclms. ............ .. 
CA Sunnyvale, Tome Elclms. ............ .. 
CA Torrance, Tima EIc1ms. West ........ . 
CA Tustin, Time EIc1ms. ................ .. 
CO Englewood. Tane EIc1ms. ............ . 
CT Cheahlre, TIme EIcIms. .............. . 
FL Fl Lauderdale, TIme EIc1ms. ........ .. 
FL Orlando, Tune EIc1ms. .............. .. 
GA Atlanta, Electro Air Corp. ............ .. 
GA Norcross, Time EIc1ms. .............. . 
IL Schsumberg, Time EIc1ms. .......... . 
MD Columbia, Tima EIc1ms. .............. .. 
MA Peabody, Tune Elclms. .............. . 
MN Edina, Time E1cIms. ................ .. 
MO Manchester, Time EIc1ms. .......... .. 
NJ Wayne, Time EIc1ms. ................ . 
NY E Syracuae, Time EIc1ms. .......... .. 
NY Hauppauge, Time EIc1ms. ............ . 
NC ChsrIoIIe, Tima EIctms. .............. . 
OH Columbus, Tima Elclms. ............ .. 
OR Pcrtlend, Tima EIc1ms. .............. .. 
NJ Marlton, Tima EIc1ms. ................ . 
TX Austin, Time EIc1ms. ................ .. 
TX RichaItlson, Tane Elctms. ............ . 
lIT West Valley, TIme EIc1ms. .......... .. 
WA Redmond, Tane EIc1ms. ............ .. 
WA Seattle, Connector World Supp. Inc. ••• 
Can Mississauga, Time Elclms. " •..••.••.. 

LEADER 
FOR PROFESSIONALS WHO KNOJV 

THE DIFFERENCE 

FAX: 516-231-5295 
LEADER INSTRUMENTS CORP, 360 Oaer Ave., 

Hauppauge, NY 11788-3694, Tel: 518-231-8900, l-8OG-
845-5104, TWX: 510-227-8669; ~: 42; SIs. MgT: R 
Sparks, SIs. Mgr .... , .... .. ...... .......... .,.1286-1288 

LEADER 

OSCILLOSCOPES 

FOR PROFESSIONALS WHO KNOW 
THE DIFFERENCE 

FUNCTION/SIGNAL GENERATORS 

AUDIO 

TV& VIDEO 

LEADER 
Authorized 

Stocking Distributor 

For Producllnformation & Ordering, 
Call RAG Electronics ... 

800-732-3457 
818-998-6500 

RAG Electronics, Inc. • 21418 Parthenia SI. • Canoga Park, CA 91304-1597 • FAX 818-407-5559 

Electronic Test Equipment • New & Reconditioned • Sales • Rentals • Service • Since 1971 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 721 



LEADER Manufacturers and Sales OffICes Directory 
L.ocBI Sales Offices & Reps 

CA Cyprasa, LeacIer InsIra. Corp. .•••••••• 714-527-9300 

LEARNING TREE INTERNATIONAL.; 6053 W: CentuIy 
Blvd., P.Q Box 45028, Los AngeIaa, CA 90045:0028. Tel: 
213-417-8888, TB..EX: 4995168 IcsIa, FAX: 213-41()' 
2952; EmpI.: 100; SIs. Mgt: John Valenli 

lEAsAMETRlC, INC. 1164 Triton DrIve, Foster CIty, CA 
114404, Tel: 800-553-2255; EmpI.: 250; SIs. Mgr: Bruce 
JenkIns, Joel Sacco, Ev8reIt Harrington 

MN BrIghton, Perb One . . • . .• •. .•••. • .•••• 612-633-8079 
MO St LouiS, Ric-TronIcs •••••..•.•....... 314-57&,9816 
NH Nashua, Wee-Ga/de .••••••.••.••••••• 603-880-1971 
OH CIeIIeIand, EcIpse 01 OH •..•......... 51H61-1733 
PA DnIxeI Hill, Ks8 EIctms. .•...•.••.•..• 215-449-2300 
TX Dallas, Wee-Ga/de ••••••••••••..••••• 214-357-1768 
TX 0ickIna0I\ RSI ........................ 713-337-1757 
TX PIIugervIIIa. RSI......... .............. 512-251-1161 
TX RIchan:Iaan, RSC EIctms. •••••.•••..•. 214-644-3444 
ur W. VaIIey~, Aved Inc. ....••..•..•.. 801-975-9500 
WA Seattle, Westlake EIctms. ••..•........ 206-622-6BOO 
WI MIlwaukee, Progressjve Image........ 414-321-<1655 

LEBOW PRODUCTS, Eaton Corp.. 1728 MapIeIawn Ad., LEECRAFT INDUSTRIES L TO., 130McLevin Ave, Un_l, 
Troy,MI 48OB4, Tel: 313-643-0220, FAX: 313-643-0229; Scarborough,OnI., Canada M1B 3R6, Tel: 416-292-4463, 
EmpI.: 97; SIs" Mgr: MIchael J. Parker FAX: 416-292-4295; ~ 135; SIs. Mgt: W. Welk 

LECROY CORP. 700 ChesInut Ridge Ad., ChesInuI RIdge. LEECRAFT MFG. 21-()2 44111 Ad., Long Island city, NY 
NY 10977,Tel:914-425-2OOO, FAX: 914-425-8967; EmpI.: 11101, Tel: 71~ TWX: 71()'582-2897; ~ 
500; SIs. Mgt: Klaas Vogel 275; SIs. Mgr: John Inzenllo 

LECTRO MAGNETICS, INC. 6056W.JeIfersQn Blvd., Los LEEDS. & NORTHRUP, GENERAL SIGNAl, 
Angeles, CA 90016, Tel: 213-870-9383, USA IJOO.969- Sumneytown PiIcII, North Wales, PA 19454, Tel: 215-69&-
9383, FAX: 213-870-0828; FSC No.: 29098; EmpI.: 30; SIs. 2000, FAX: 215-69&-3702 
Mgr: Peter Deal 

LECTRONIC RESEARCH LABS., INC. 1423 Ferry Ave, 
Camden, NJ 08104, Tel: 609-541-4200, TB..EX: 6711825 
L.ecrea, FAX: fI09-541-7652; FSC No.: 99226; EmpI.: 20; 
SIs. Mgt: Ken Reid 

LEDCO, Wilbrecht EIctms., 346 a-St, St Pau~ MN 
55107, Tel: 612-222-2791, FAX: 612-222-7639; FSC No.: 
55292; ~: 25; SIs. Mgr: Laurie Willrechl 

FAX: 213-549-4820 

LEEPOXY PLASTICS, INC. 3324 Ferguson Ad., Ft 
Wayne, IN 46809, Tel: 219-747-7411, FAX: 219-747-7413; 
EmpL:8 

LEKTRA SERVICE CORP. 401· Hunts Pont Ave, Bronx,. 
NY 10474, Tel: 212-817-'7786; EmpI.: 10; SIs. Mgt: Ben 
EIsenberg 

LEL co. 5 Bums PL, Cresskill, NJ 07626, Tet 201-569-8641; 
EmpI.: 10 ' 

~~.® .,. nIne 
aLIE I CONNECTORS 

FAX: 707-578-0869 
LEMO U.S.A., INC. P.o. Box 11488. Santa Rosa. CA 

L.ocBI SeJes Offlces & Rspe 
CA ArcedIIi; Van Gait Aaaocs., Inc. ••••• ••• 818-446-9728 
CA MounIaInvIrIw,Sl.w-Tech .•.••• ; ••.•• 41~1"'775 
CA San Jose. SI.w-Tech ................ 408-88tHI628 
L Elk Grove VIIIege. AI & W SI8. Co. •. ••• 706-437-8070 
MI~ Electro SIs. Aaaoc:., Inc., .•••••• 313-421-7500 
MN BumsviIIe, AIled ~ Reps, Inc. •••. 612-435-7876 
MN BumsviIIe, AllIed Con¥Js. Reps. .••••.. 612-435-7876 
OH ChesIerIand(CIeveIand). Electro SI8. Aaaoc:., Inc. 

••..•.••.•••..••.••.••••••••••.••••••.• 216-729-0190 
OH DaykIn, EIecIo SIs. Aaaoc. •..•.•.••.•• 513-42&-5551 
OK Tulsa, Delta Con¥Js. .................. 918-692-7711 
PA Pittsburgh. Electro SIs. Aaaoc., Inc. ••.• 412-322-9000 
TX Houston, MIIcheI-Horter & Assocs. •••• 713-496-9054 
TX Seagoville, Delta Con1I.Inc. •..••.••.• 214-287-6333 
WI New BerlIn, Rekco,Inc. .•..•.......•.• 414-764-3430 

FAX: 815-344-2730 
LENCO ELCTRNS., INC.. 1330 Belden St, McHenry, R. 

60050, Tel: 615-344-2900; ~: 155; SIs. Mgt: Lenard J. 
Duncan ..••.••.•..•..••..•..••.•••••••••• A.225Q.2H1 

L.ocBI Sales Offices & Reps 
AZ Phoenix, MacJronIx ..... •..•..•..•.... 602-998-1848 
CA Northridge, Myco SI8. •••••••••••••.••• 818-686-7101 
CA Redwood~, TriRep .•.••.••.••.•••• 415-965-1822 
CO Longmont. Butler Tech. SIs. ........... 303-661-7703 
IL BertteII, LemvIg Assocs. ••.••.•••••••• 701H130-2241 
IL McHenry, Meaa Inc. .•...... .....•..... 815-344-2820 
KS ShawnN, McAUIsIer Assocs. ..••.• •••• 913-262-5500 
MA Franingham, Stone Con¥Js. .......... 617-875-3268 
OH CleveIa1d, ~ Specially ...•... . . . • 216-442-6200 
PA Bryn Mawr, J J Lyona Mktg. ••.•.••••.• 215-887-2277 
SC Fripp Island, NP.M. Assocs. .•••••.•••• BQ3.838.2691 
TX ~ Wesaco ••.•••.••.••..••.•••. 214-53().6857 

LENOX-FUGLE ELECTRONIcs. 100 Sylvania "loS. 
Plainfield, NJ 07OBO, Tel: 90&-756-1164; EmpI.: 25: SIs. 
Mgr: Henry J. Lenox 

LEDTRONICS, INC., 4009 PacIfIc Coast Hwy. Torrance, 
CA IlO505, Tel: 213-549-11995, TELEX: 4945454; FSC No.: 
8Z410; EmpI.: 40 •...•.•.•••..•...• a·1022,1174-1177 

L.ocBI SeJes Offices & Reps 
95406, Tel: 707-576-8811, IIOO-44«.EMO (5368); FSC LENTRONICS, Prism Systems Inc., 7025 O.-.waod 
No.: 2P953; ~ ;35; SIs. Mgt: Debra Ward, CUst. Svc. Street, Burnaby,e.C.CanadaVSA lX7,TeI:B04-421-6733, 

AI. MadIson, Southern EIec. Reps. ........ 205-461-8925 
CA San Jose, SiliCon Valley Sis. ...•..•..• 408-482-1967 
CT Ansonia, Pace Assocs. • . • •. • • . . • • . • . •• 203-732-6756 
CT S. Glastonbury, Pace Assocs. ..•..•..• 203-659-2266 
OH Sagamore. lHEK .................... 216-466-0413 
MI 0eIr0It, QueIItron ••••••.•...•.••..•.•• 313-534-1511 
MN EdIna. OrrIn Eames Tech. Sis. .••..... 612-944-3494 
NC RaIeIgJ\ EasI8m EIcIme. ••..•.....••.• 919-676-7591 
NY Eeatchester, we SIs. ................. 914-779-8738 
WI PoyneJIe, Melt MkIg. •.•.•••••••••••••• 6OIHI35-2990 
OH Troy, S-TEK .......................... 513-339-5682 
TX Irving. AId Elclms...................... 214-79G-4761 

L.ocBI DIW/butot8 
CA Fremont, Vic-Tal ..•.....•............. 415-651-6420 
CA Hollywood, Vale EIcbns. .............. 213-465-3168 
CA 1ndustfy,IIaI EIcbns. ••.••••••••••••••• 818-96&-8515 
CA TusJIn, Added Value EIcbns. ..•.••.••. 714-259-8259 
CO W~Avedlnc. ..•.•.•...•...... 303-422-1701 
CT Hartford, Wee-Garde • . •• . . . • . . . . •. • . .. 203-527-7705 
FL I.a'go. EIctms. Precepts............... 813-544-363B 
IL St Charlee, Norman Lamps . .•.•... ..• 312-377-3004 
IN Indianapolis, Mar EIcbns. .••......•.•• 317-633-8699 
MD Spencerville, U S. EIcIme. ....•.•.•.•. 301-384-3300 

LEECRAFT 
Over 

100,000 
Indicators 
& LED's 
in Stock. • 

Over 
8.000.000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Oiympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakla.nd, CA 94606 

Mgr •••••••••••• ~ .......................... (>1426-1441 FAX:604-421-6707;FSCNo.:582O;~25O; SIs.Mgt: 

L.ocBI SeJes Offices & Reps Mr. Michael BrodeiIck . 
AI. HunIsvIUe, Hughes Assocs. ........... 205-533-91 DB 
AZ Tempe, Trembly Assocs. ••. .••.••.••.. 602-967-2058 
CA irvine, Balzer-WoK Assocs. ............ 714-261-6877 
CA San DIego, Eictm. Circuit SIs. •••..••.• 619-591-6060 
CA San Jose. Ruppert SIs. & Engrg. ...... 4QB.99B-6717 
CO Wheal Ridge, Trembly Assocs. .•..... 303-421-6800 
FL Bradenton. Hughes Aaaocs.,!nc. ...... 305-72G-1674 
FL Tarnarec, Hughes Assocs.,Inc......... 305-72G-1674 
GA Noreross. Hughes Aaaocs., Inc. .••..•. 404-682-1587 
IL Northbrook, Raines & Assocs. •.••.••• 708-49\HlB9O 
KS Lenexa, MIdtec Assocs. ......• "...... 913-541-0505 
MD Rockville, Mechtronics Sis., Inc. ....••. 301-340-2130 
MA Lexingtan. Zieco . ~.................... 617-681-6300 
MI DetroiI, Jack M. Thorpa Co. .. .•....... 313-779-6363 
MN EdIna PraIrie, Hanna Und •.•..••.•..•. 612-942-6554 
MS Eden Prairie, Hughea Assocs., Inc. .... 601-287-2915 
MO St Louis, MIdtec Assocs. ............. 314-275-8668 
NV Las Vegas, Trembly Assocs. •.•....•.• 702-739-9770 
NJ Englewood, Sprung/Nussbaum, Inc. .. 201-569-5668 
fIlM Albuquerque, Trembly Assocs. .•.•. . . • 505-266-6816 
NY PiIIsIord, AM. Scanlon & Assoc. ..•..• 716-359-0773 
NY Syracuse, AM. Scanloil & Aaaoc. ..... 315-483-7682 
NC Cary, Hughes Assocs., Inc. .•..••...•.. 919-467-7029 
OH DaykIn, J.e. ~ ................ 513-29B-1{110 
OH Medina. J.e. HoIsteIIer ..... ........... 216-241-4880 
OR 11gard, Earl & Brown Co. . . . . . .. . . . . . . • 503-639-2100 
PA HIckoi'y, J.e. HoIsteIIer................ 412-356-2305 
PA Horsham. Jacobsen Assocs. .......... 215-674-2937 
TN Knoxville, Hughes Assocs., Inc. ....... 815-556-02B3 
TX LewIsville, Jim Hughes Co. ........... 214-221-1536 
ur N. Salt Lake ~, Trembly Assocs. ••.. 601-295-4703 

LEOCO (USA) CORP. 43094 Christy St, Fremont, CA 
9453B, Tel: 415-651-0752; Ernpl: 240; SIs. Mgr: Rlcheld 
V. Wang; .Dist. Mgr" Richard V. Wang 

LEONISCHE OF AMERICA, 2189 Westover Ad., 
Chicopee, MA 01022, Tel: 413-593-6618, FAX: 413-593-
6639; EmpI.: 25 

LEPCO/LEONARD ELEC. PRODS. lis IndusIrIaI Dr. 
Brownsville, TX 78521, Tel: 512-546-1625, FAX: 612-546-
4112; EmpI.: 180; SIs. Mgr: Norma A. SolIs 

LEPEL CORP. 50 Heartland Blvd.. Edgewood, NY 11717, 
Tel: 51fHi86-3300, lELEX: 12303, FAX: 516-568-3232; 
Empl: 150; SIs. Mgr: RichaId Sulton 

LETCO INTERNATIONAl, 160 So. Guenther, New 
Braunfels, TX 78131-1200, Tel: 512-625-6993, FAX: 512-
625-0719;EmpI.:35; SIs.Mgr:JimCenoJ~ Dist.Mgr:Jim 
C8rToII 

LEVITON TELCOM, Leviton Manufacturing, 2222 
222nd St, S.e., BotheI~ WA 98021-4418, Tel: 2OfH85. 
4288, 208-486-2222. FAX: 206-483-5270; Ernpl: 40; SIs. 
Mgt: Dale JohiIson 

LEWIS SYSTEMS, INC. 1250 w. MocIcingbinI La, Ste. 
110. Dallas, TX 75247, Tel: 214-63CX!864, FAX: 214-637-
5634 . 

WA Redmond, Earl & 8roY!n Co. . . . . .. . . . . 2OB-885-5OB4 LEXICON CORP. OF MIAMI, See Electronic 

L EM U.S.A., INC. 

FPU(:414-353-0733 
LEM U.s.A.; INC. MIn Run Businesa Ctr.6863 w. MiHAd., 

MlJwaukea. WI 53216, Tel: 414-353-0711; SIs..Mgr: Eric 
W8ntz ...... :................... 801112-1913; Do1. 

Products, Inc. 

LEXTEL, INC. P.o. Box 306, WakeIIeId,MA 01880, Tel: 617-
245-5017, FAX: 617-245-6389 

LEYBOI..D INFICON INC. 6500 Fly Ad, E. ~ NY 
13057, Tet315-434-1100, TWX: 71G-541-0594, FAX: 315-
437-3803;~: 200; SIs. Mgt" MI!fk WiJson 

LFE INSTRUMENTS, 55 Green St, CIinIIIn, MA 0151()' 
3099, Tel: 508-635-1000. lELEX: 200157, FAX: 508-635-
1068; EmpI.: 250; SIs. Mgr: D. Snyder; Dist. Mgr" D. 
Hammer <&8:t)D.FIanagan (West) 

722 North American offices only. For worldwide reps & distributors, see VoL W. EEM 1991 



Manufacturers and Sales Offices Directory 
LF ENGINEERING COMPANY INC, 17 Jeffry Road, LIGHT CONTROL SYSTEMS INC, MIA COM Inc., 2 

East Haven. CT 06512, Tel: 203-467-3590 BrIdgeview Circle, ~ MA 01879, Tel: 5011-649-

LG SYSTEMS CORP., Lockwood Greene Engineers, 
Inc., P.o. Box 491, 1500 International Drive, SpartanbuIg. 
SC 29304, Tel: 803-578-2143, TELEX: 805288, TWX: 
809438, FAX: 803-599-0436; ~: 1720; SIs. Mgr: Jim 
Jones 

L=i 
FAX: 714-669-2562 

LH RESEARCH, INc.. 14402 Franklin Ave.. Tustin, CA 
92680, Tel: 1-800-547-2537;~: 900; SIs. Mgr: Martin 
Hucis .................................... 1)01874-1875 

I..ocaJ Sales 0ftIceB & Rep/J 
AI. Huntsvile, Beacon EICImS. ..•• . . • • •• . . 205-881-5001 
AZ. Scottsdale, Luscombe Engrg. .....••.• 602-949-9333 
CA Irvine. LH Reach., Inc. ................. 714-77D-6102 
CA Los GaIOs, Luscombe Engrg. .••.••..• 408-370-2020 
CA Montrose. Luscombe Engrg. .......... 818-241H1OOO 
CA Tustin, LH Resch., Inc. ............... BOIH.H-SALES 
CO Arvada, LH Reseerch, Inc. ............ 303-424-5119 
CT North Haven, Kitchen & Kutchin ...... 203-239-0212 
DC WashinglOn, o.c" Marktron ........... 301-251-8990 
FL Melbourne, SyragIstIc ............... 407-242-9861 
GA Atlanta, Beacon EICImS. . .. • .. . .. .. . .. • 404-258-9840 
IA Cedar Rapids, Adv. Tech. Sis. .••••..•. 319-393-8280 
KS 0Iidhe, Adv. Tech. Sis. ................ 913-782-8702 
Me Hunt Valley, MarkttOn .... ... .... .. .... 301-628-1111 
MA BurlngIOn, Kitchen & Kutchln ...•... " .817-229-2880 
MN Minneapolis, PrcfasaionaI SIs. ........ 812-944-8545 
111M AIbuqueJque, Luscombe Engrg. . . . . • . . 505-888-0333 
NV MelvIlle, ComIronIc Assoc. ............ 518-249-0505 
NV I'II1IIIord, EIcom Sis., Inc. ............... 718-385-1400, 

31 !HI85-B9B7 
OK Tulsa, Mllco Mktg., Inc. • .. .. .. . .. • .. .. • 918-884-2188 
OR Beevertoo. Core II MkIg. .............. 503-B4IHlB71 
TIC Plano, Mlico Mktg, Inc. .. 214-578-702B,512-335-3203 
WA Seattle, V.M.L ......................... 208-882-2999 

FAX: 815-725-6571 
LIBERTY CONTROLS. 500 BrookIoreat Ave.. 

Shorewood, n.. B0435, Tel: 815-725-2241; EmpL: 80; SIs. 
Mgr: Gary DavIes .............................. 801827 

LDcBJ Sales 0ftIceB & Rep/J 
CA Arcada, H.M.C.Inc. ................... 818-447-0958 
CA Hayward. FIIaIhersI9ne Sis. Co. ....... 415-785-1928 
CO Arvada, Gemini EICImS. ............... 303-428-5600 
CT Cheshire, The Macinnis Co. . . . . . . . . . . . 203-272-3797 
L Lisle, WG Controls, Inc. ............... 7011-963-5954 
KS 0IaIhe, Advanced Tech. SIs. .......... 913-782-8702 
MA Narwaod, The Maclms Co. .......... 617-782-8090 
MI DeIroIt, R P. Urban & Assocs.......... 313-535-2355 
MI Grand Rapids, R P. Uttlan & Assocs. 

MN Sl Peu~ Countryman Assocs. ........ . 
Me Sl Louis, Advanced Tech. SIs. ...... .. 
NJ Englewood Cliffs, Mason-Esco Inc. •..• 
NV Hauppauge, MasoM:soo Inc. ....... .. 
NV Rochester, BAS SIs. Assocs. ........ .. 
OH Dayton. J. C. HoIIsteIIer Co. ......... .. 
OH MedIna, J. C. ~ Co. ......... . 
OR Portland. SPS EIcIms, Inc. ........... . 
TIC Callas, ~ & Assocs. ............ .. 
UT Slat LakII CIty, GemIni EICImS. ...... .. 
WA Redmond, SPS EIcIms., Inc. ......... .. 

618-245-0511 
612-645-9151 
314-878-2921 
201-5BB-BBBB 
518-273-3500 
716-588-1522 
513-298-1010 
218-241-4880 
503-287~19 
214-351-(1703 
801-278-0201 
208-323-4140 

LIBERTY INTERNATIONAL CORP, 1806 I.oc:kMu 

9870, FAX: 5011-649-9636; ~: 35; SIs. Mgr: Karen A. 
GenIis 

LIGHTNING PROTECTION CORP, Box BOBB, Santa 
Barbara. CA 93180, Tel: 805-987-5089/4577, FAX: B05-
987-4320; FSC Il10.: 58818; ~: 25; SIs. Mgr: Chesler 
J. Kawiecki 

LIGHTWAVE COMMUNICATIONS, INC, B50 Danbury 
Ad. Ridgefield, CT 08877, Tel: 203-438-3591, FAX: 203-
431-3001; FSC Il10.: 6020; SIs. Mgr: Philip Franceechimi; 
Dist. Mgr: Philip Franceschimi 

LU Y-RAM INDUSTRIES, 210 E. AIondra Blvd., Gardena, 
CA 90248, Tel: 213-321-0710; EmpL: 100; SIs. Mgr: 
Jerome J. Pajor; Dist. Mgr: Jerome J. Pajor 

LINCOLN INSTRUMENTS, 2720 Kimbel Ave., Pomona. 
CA 91767, Tal: 714-828-3399, FAX: 714-625-BB54; EmpL: 
13; SIs. Mgr: BarbaraJ. BurcheIIe 

LINCOLN LASER CO, 234 East Mohave, Phoenix, AZ. 
85004, Tat 602-257-0407, FAX: 602-257-0728; EmpL: 
100; SIs. Mgt: Robert S. Nehrbas, Jr. 

LINDGREN RF ENCLOSURES. INC, 400 High Grove 
Blvd., Glendale Hgts.. L 80139, Tel: 708-307-7200, TELEX: 
297296L1NO UR, FAX: 708-307-7571; FSC No.: 18234; 
EmpL: 125; SIs. Mgr: John T. GlJerlMwig 

LINEAR INSTRUMENTS, Spectra Physics Analytical, 
2325 Robb Or, Reno, NV 89523, Tel: 702-746-2200, FAX: 
702-746-2212;~: 90 

LINEAR MOnONS CO., 17025 Dubesor St. VaJinda, CA 
91744, Tel: 818-918-7806; FSC Il10.: 5945; E~L: 6; SIs. 
Mgr: L Wolby .................................. B.1128 

LINEAR TECHNOLOGY CORP, 1830 McCarthy Blvd., 
MIlpitas, CA 95035, Tel: 408-432-1900, FAX: 4OB-434-
0507; FSC Il10.: 64155; EmpL: 425; SIs. Mgr: BiR Ehrsam; 
Oist. Mgr: David Robbie 

LINE ELECTRIC PRODUCTS, p.o. Box 327, Hartford, 
CT06141, Tel: 203-658-3573, 1-800-331-1137, FAX: 203-
659-3576; FSC Il10.: 07065; EmpI.: 35; SIs. Mgt: Teo 
Babun; Dist. Mgr: Bifl Harris ................... 801537 

I..ocaJ Sales 0ftIceB & Rep/J 
CT W. Hartford, Component Concept ....• 203-523-4066 
GA NorcIOss, EIecIramark. Inc. ............ 404-448-7915 
Can Brosssrd, Que., DB L.ectro, Inc. ........ 514-872-7029 

Local DIstrlbuIots 
AI. Blnningham. MG EICImS. .•.•....•..•. 205-328-4525 
CA Covina, SeIecIa Switch ............... 818-987-4119 
CA Havward, Eleciro Comps. ............. 415-783-5800 
CA Los Angeles. Master DisIrs. ........... 213-452-1229 
CA s.. Diego, Shanlcs & Wright .•.. • . . . .. 714-239-0176 
CT E. Hertford. R & S EIcIm. DlsIrs. ....... 203-528-9901 
CT Fairfield, Indl EIec. ................. .. . 203-255-9547 
FL Hialeah, Atlas EIec. Supp. ........ .. .. . 305-885-8941 
FL Miami, Miramar EIec. Sys. ..•... . . . . . . . 305-871--4072 
GA Rome. Battey Machine................ 404-291-4141 
n.. Elk Grcve Vdlage. Elk Grove EIec. .... 312-95B-B350 
IN Marlon, Myers RadIo Supp. ........... 317-664-7394 
KV Louisville, Cameron & Barkley ........ 919-758-2507 
MA Allston, Hilco EIec. Supp. ............. 617-783-2800 
MA Lynn. Land EICImS. Supp.,1nc. ........ 617-592-2220 
NV Nanuet, BJ IIIds. ...................... 914-623-2880 
NO FOI8SI CIty, Lucky One ............... 704-245-8053 
NJ JeISey CIty, CUny & Gerber ........... 201~ 
NJ linden, Turtle & Hughes .............. 201-574-3800 
NJ PIscataway, Frorrvn EIec. ............. 209-981-0400 
NJ Secaucus, FrankUn & SmiIh • . • • . . • . • .. 201-1164-0555 
NM Hobbs, K & S EIec. Co. ............... 505-393-3114 
NV Baldwinsville, Scibetta DlsIrs. ......... 315-822-3993 
NV Bronx. Smith EICImS. ................. 212-292-4670 
NV New Vorl<, Blan EIc\ms. ............... 212-233-8288 
OH CIncInnati, Cincinnati ConIroIs ........ 513-53G-0049 
OH Cleveland, SpecialIzed Comp. Sis. eo.. Inc. 

.. ........... .................. . ... .... 21B-464-0405 
OH Dayton. John A. Becker Co. ........... 513-228-1341 
PA PhIladelphia, F & C SIs. Co. .. . ... ..... 215-228-5856 
1)( San Angelo. GunterWholeaale Co. ... 915-655-9181 

Place, Tonance. CA 90501, Tel: 213-539-6452, FAX: 213- LINEMASTER SWITCH,29 Plaine Hill Rd,P.o Box 238, 
539-8450; EmpL: 5; SIs. Mgt: Gary Lee; Dist. Mgt: Maria Woodstock. CT 06281-0238, Tel: 203-974-1000, FAX: 
A. Lauro 203-974-0691; FSC Il10.: 97918O;~: 190 

LIBERTY Pa.. YGLA8, INC, 1.575 Lebanon School Rd., UNSEIS, INc.. P.o. Box BBB. Princeton Junction, NJ 0lI55O, 
WeeiMIfIIn, PA 15122, Tel: 412-4BlHlB1', FAX: 412-488- Tel: 809-799-62B2, ~ FAX: 809-799-7739; 
BB4O; FSC Il10.: 2E291; ~: SO; SIs. Mgr: LP. Connors SIs. Mgr: MIchael 8IaesII ...................... 1)01420 

LIBRASCOPE CORP, 833 Sonora Ave., Glendale, CA 
91201, Tel: 818-244-6541, TELEX: 874912, FAX: 818-502-
8145; ~: 1350 

USK, G. W. co.. 2 SoutII St. CIIIIon SprIngs, NV 14432, Tel: 
315-462-2811, TELEX: 71-B854113, FAX: 315-462-7861; 
~: 300; SIs. Mgt: D.J. RIggs; Dist. Mgt: OJ. RIggs 

LITE· 

LITE(IJ~I 
FAX: 408-942-1527 

UTE-oN INC.. 720 s. HIllvIew Or, ~ CA 95035, Tel: 
408-948-4873; EmpL: 1100; SIB. Mgt: MIchael Bames; 
Dist. Mgr: Malt< King .•... ".2018-20II8: 801C182-1085 

I..ocaJ Sales Offices & Rep/J 
AI. Huntsville, Beacon EIcIm. Assoc. ..... 205-881-5031 
AZ. Mesa, System SIs. of AZ. ............. B02-464-9989 
CA Agoura, Quadrep Southern ........... 818-587-0222 
CA irvine. Quadrep SouIhem ............. 714-727-4222 
CA San Diego, Quaclrep SouIhem ........ 619-580-8330 
CA San Jose, Cluadrep. Inc. .. .. . .. .. .. .... 408-432-3300 
co Lakewood, CandaI, Inc. ............... 303-935-7128 
CT Middlelown, Gerber SIS. .............. 203-347-3000 
FL Altamonte Spgs.. SemIronIcs Assoc. Inc. 

.. . .. . .. .. .. ..... .. . .. .. . .. . .. . .. .. .. .. 407-831-11233 
FL Clelllwaler, SemIronIcs AIisoc.Inc. .... 813-481-4675 
FL Ft Lauderdale, Semtronics Assoc. Inc. 

GA AtIanIa, IIeecon EIcIm. Assoc. ...... .. 
II. IIesca. CIrcuIt Sis. Inc. .............. .. 
IN Fort Wayne, Corrao MaISh, Inc. ...... . 
IN G~ Corrao MaISh, Inc. ...... .. 
IA Cedar Rapids, Hitec CenIraI, Inc. ..•... 
Me Glen IIiJmie, ThIrd Wave Solutions .•. 
MA Burlington. Gelber SIs. ............... . 
MI Brighton, AP Assocs. ............... .. 
MN MinneapolIs, ComsIrand ............ .. 
Me IIridgaIon, HI-Tee CsntraI ........... .. 
NJ Morristown, Andrews & Andrews •••••• 
NJ Totowa. ROJ. Sis. Co. .............. .. 
NM AlbuqU8RJla. System SIs. of Az. ..... . 
NO Raleigh, Beacon EIcIm. Assoc. •••••.•• 
OH DubIn, Sales Plus ................... . 
OH Mentor, Sales PkIs ................. .. 
OR Portland. Q.R/Crown, Inc. ........... . 
PA Willow Grove, Tech Sales Assoc. ... .. 
TN Knoxville, IIeecon EIcIm. Assoc. .•...• 
TIC Houston. RAM EIcIm. Sis., Inc. ...... .. 
TIC Plano, RAM EIcIm. Sis., Inc. ......... .. 

305-731-2484 
404-258-9640 
312-773-0200 
219-482-2725 
317-462-4446 
319-398-3228 
301-290-5990 
617-229-1150 
313-229-6550 
612-788-9234 
314-731-7243 
201-569-8800 
201-812-9808 
505-889-2901 . 
919-787-D330 . 
614-881H1362 
21~7811 

~ 
215-784-0170 
61!H189-2141 
713-855-0788 
214-424-4455 

[!!ill LINE ELECTRIC 

The 
Largest 
Rel6Y 

Distributor 
in the World. • 

Over 
8.000.000 
Relays & 

Solenoids 
in Stock. 

OrdersPlac«l by 3:00 p,m, are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

AMERICA'S FOOT SWITCH LEADER 
FULL LINE AUTHORIZED DISTRIBUTOR 

~~ 
ELECTRIC SWITCHES 

I N G 0 R pol ATE D 
2478 Fletcher O~, Los Angeles, California 90039·2097 

213-660-1310 800-421-8855 
FAX' 213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCIIES 
SECTION-5IUO.FnEE CATALOG 31EM on REQUEST 
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LITE-
TX RAM EIctm. SIS., Inc., RAM EIctm. SIs., Inc. 

.••.•.•.•••.••.•.••..•••....•..••.••.•. 512-345-2982 
UT Ogden, Taylor Mktg; .••.•••••...••••.. 801-546-9570 
WA BelIvIeW. a.R./Crown .•.•.•......•..•. 206-453-5100 
WI BrooIdIeId,Cir(lUil Sis. ..... ,.......... 414-764-7773 
can Brampton. Ontario. DesignIronIcs .:.... 41 &,793-5155 
can PoInte Claire. Quebec, DeaIgntronics 

. ..•........ ..•... ••.....••..•...... •.• 514-695-3124 
can Richmond. ac.. BIakewood Assocs. .• 804-273-9910 

UTTeLFUSE, INc.. 800 E. Northwest Hwy. Des Plaines, 
IL 80018, Tel: 708-824-1188, 708-824-0400. FAX: 708-
824-3024; E"1lI.: 1700; SIs. Mgr; David Hanley; DIst. Mgr; 
MIchael Budde ........................... 801372-1373 

Local Sales Offioes & Reps 
AL HuntsviUe, Cartwright & Bean, Inc. ••.• 205-830-1540 
AZ Tucson. Clemick & Assocs. ........•. : 802-749-4003 
AR UtIle Rock, Erickson Sis., Inc. •.••••••• 501-455-0618 
CA Burlingame. Wm J. Purdy Co. .•....... 415-347-7701 
CA Irvine, Gravley & Assocs. .....•......• 714-852-9994 
CO Denver. The Lindberg Co. . .. . .. ..•. ... 303-758-9033 
CO Englewood, Purdy Co. Assoc. . ...• . .•. .303-790-2211 
CT Branford, Coakley. Boyd & AbbeIIInc. 

.• •.. .•••• •. .• .•. •• .••.• •. .••.••••. •••. . 203-481-2218 

[§3~.~ ....... 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 10th SI . Oakland. CA 94606 

(Littelluse@) 
(213) 452-8002 

Underwriters Safety 

L:';:st e· ...... 8,O~~~~OO 
Relay Relays & 

Distributor Switches 
in the World in Stock. 

. Orders Plac«/ by 3:00 p.m. are 
Shipped IheSameDay 

MASTER DISTRIBUTORS 
(213) 452·1229 (415) 835·1500 

1301 Olympic Blvd.. • 1026 6th Avenue. 
Santa Monica. CA 90404 Oakland. CA 94606 

It's a good connection to have. 

INTERCONNECT SPECIAL TIES, INC. 

(800) 752-4777 FAX (714) 447-3976 

lmi 
CONNECTORS AND 
TERMINAL BLOCKS 

(800) 752-4777 
Everything For Your Connector Needs 

SPECIALIZING IN Hard to Find Components 
and Value Added Service 

Manufacturers. and Sal.es. Offices Directory 
Fl CI~. Hawkins-Frederickson Assoc.Iitc. 

........................................ 813-531-6520 
Fl MaIIIand, Hawkins-Frederickson Assoc. Inc. 

...................... ,................ 407-831-2474 
Fl Pompano Beach, Hawkins-Frederickson Assoc. Inc. 

. . . . . . • . • . . . • • ... • . • . • . . • . • • . . • • . • . • . . . • 305-979-0330 
GA Norcross, Cartwright & Bean Inc. ...•. ~180 
II. Mt ProapecI. The Dombrow Co. ..•... 708-253-3831 
IN Indlanapo&s, L M. DeVoe Co. ......... 317-842-3245 
IA Cedar Rapids, TL Dowell Assoc. ..... 319-364-3880 
KS 0veriand Park, T. L Dowell & AssOcs. 

................................ , ...... 913-599-1100 
LA CheImette, ErIckson Sis. Inc. ........ ,. 504-271-1976 
MD Silver Spring. Mld-AlianticSIs. Co. .... 301-593-n49 
MA Framingham, Coakley. Boyd & Abbett, Inc. 

.. • ... .. .. .. .. . .. .. .. .. .. .. .. . . .. .. • .. • 50&820-0800 
MA W. Bridgewater. CoakIey,Boyd & Abbott, Inc. 

.. .. .. • .. .. .. . .. . .. .. .. .. .. .. . .. .. .. .. . 508-559-6700 
MI Famington Hills, R C. Merchant Co. .. 
MI St Joseph, R C. Merchant .. : ......... 
MN Edina, M. Foster Tech. SIS., Inc. .••..•. 
MO St LQuis, T. L Dowell & Assocs. .•.... 
NJ Englewood, MOS Mktg; Assoc. ...... .. 
NM Albuquerque, The Lindberg Co. ...... . 
NY BingI\amton. RW. Mitscher eo. Inc. ••• 
NY Clarence, R W. Mi1scher eo. Inc. •.... 
NY New York, MOS Mktg; Assoc. ......... 
NY PII1sford, R W. Mitscher eo. Inc. •.•.•• 
NY Rochester, R W. Mi1scher eo. Inc. •.•. 
NY Utica, RW. M~ eo. Inc. .. , ...... . 
NO Charlotte, cartwright & Bean, Inc. .... . 
NO RaleIgh. cartwright & Bean.lnc. ..••.•• 
OH Centerville, Bear MkIg., Inc. ......... .. 
OH RlchlleId, Bear Mktg., Inc. ............ . 
OR Portland, J. E. Belusko Co. ........... . 
PA Harrisburg, Bail & Whitaker, Inc. .••.... 
PA Narber1h, Bnleson Assocs., Inc. ...... . 
PA Pittsburgh, Bear MkIg., Inc. .......... .. 

313-478-4600 
618-983-7378 
612-941-9790 
314-849-4234 
201-569-2071 
50&881-1006 
607-724-6561 
7111-759-2350 
518-487-3966 
716-586-4012 
718-227-0839 
315-724-3947 
704-536-0303 
919-678-4130 
513-438-2061 
218-659-3131 
503-222-4279 
717-564-6900 
215-664-8460 
412-531-2002 

LITTON SOLID STATE, .LittonSystems. Inc.; .1504 Me 
earthy Blvd, Milpitas, CA 9503S, Tel: 408-433-0933, FAX: 
408-954-e652 

LlXI. INC. 1438 Brook Dr. Downers Grove, II. 80515. Tel: 
7011-62D-4846, FAX:· 708-82D-7776; EmpI.: 17; SIs. Mgr; 
Tom Nguyen; DIst. Mgr; AmI Xl/dBId8 . 

W TECHNICAL SYSTEMS, 19 Power Drive, Hauppauge, 
NY 11788, Tel: 518-234-21QO, FAX: 518-234-2856; EmpL: 
25; SIs. Mgr; Christopher Rowe 

LMB HEEGEA, INC. 6400 Fleet St, Commerce, CA 90040, 
Tel: 213-728-5108, FAX: 213-728-4740; SIs. Mgr; Robert 
Haeger 

lmi . . 

FAX: 518-298-5371 
LMI CONNECTORS INc... 34 West Sarvlce Ad., 

. ch8niplaln. NY 12919. Tel: 518-29a-5380; SIs.Mgr:DavId 
Asseral; DIst; Mgr; David Asseraf ........ C-1442-1445 

Local Sales Offioes & Reps 
AL Huntsville, OVer & OVer. Inc. ........ .. 
AZ PhoenIx. Platt Sis. .................. .. 
CA ArcacJa, Van Got! & Assocs. ........ .. 
CA San Diego, Van Got! & Assoc. ...... .. 

. CT Bloomfield, The Newscott .......... .. 
CT KlIUngsworth, Newscolt Co. .......... . 
Fl Altamonte Springe. OVer & Over. Inc. 

205-837-7105 
802-957-3570 
818-445-9728 
714-898-7774 
203-243-8514 
203-683-2338 

TN Knoxville, Cartwright & Bean, Inc. .... . 615-693-7450 Fl Coral Springe. Over & Over, Inc. ••.•.. 
407-332-1222 
305-753-7050 
813-826-9100 
404-449-6505 
708-729-2550 
502-428-8955 
913-829-3086 
502-428-a955 

TX Dallas, EIcom MkIg., Inc. ............ .. 214-241·2166 Fl Tampa. Over & Over. Inc. ........... .. 
TX Dallas, Erickson Sis., Inc. ............ .. 214-739-5833 GA Norcross, Over & Over ............. .. 
VA Chartotteaville, Mid-Altantic Sis. Co. .. . 804-973-8099 II. Glenview, Prime Dvcs. ............... . 
can Pickering. om. A C. Simmonds ...... . 418-839-8041 IN Columbus, Connect 21 ............. .. 

LITTON ELECTRON DEVICES, 960 Indus1rial Ad., San 
C8rios, CA 94070. Tel: 415-591-8411. TWX: 91~78-
4900, FAX: 415-591-5823; EmpI.: 800 

LITTON ELECTRON DEVICES, LittOn Systems. Inc.. 
1215 South 52nd St. Tempe. AZ 85281, Tel: 802-968-
4471. TELEX: 910-95IHl149, FAX: 802-968-9055; FSC 
No.: 55311; EmpL: 708; SIs. Mgr; C. M. Wood, Byron 
Harding. Mktg; Mgra.; DIst. Mgr; C. M. Wood, Byron 
Harding,Mktg; Mgs. 

LITTON ENCODER DIV. 20745 Nordhoff St. Chatsworth, 
CA 91311,TeI: 818-341-6161, TWX: 910-494-1229. FAX: 
818-882-4553; FSC No.: 17080; EmpL: 150 

LITTON lASER SYSn:MS, CLS OPERATIONS, 5 
JellreyDrive. South WIndsor. CT06074, Tel: 203-289-3551 

Lltlan 
Poly-Scientific 

FAX: 703-953-1841 
UTTON POLY-SCIENTlFIC,Div. of Litton 

Industries, 1213 No Main St, Blacksburg, VA 2406D-
3100. Tel: 800-338-5917, 703-953-4751. TWX: 710-875-
3694;EmpL: 800 .••••.•••••. 801218-1223.1283-1212 

Local Sales Offices & Reps 
AZ Phoenix, Dick Palmer ...... .. .. .. .. . .. 802-242-0910 
CA Huntington Beach, Mike Baggetta .•.•. 714-968-0434 
CA Woodland Hills, Bob Billington ........ 818-347-0803 
Fl Fern Park, Blair Ervg. .. .. .. . .. .. .. ... 305-834-1244 
MA S1urbrldge, Russ Persson •• • • . • • . . • . . • 203-871-8900 
MI Stockbridge, Erhart Engrg. ............ 517-851-8nO 
MN PrIor lake, MIdwest Meridian ......... 812-447-8222 
KS Olathe, Technical SIs. Assoc. ......... 913-829-2800 
NY Mlneole, Kahn Assocs. • .. .. . .. .. .. .. .. 518-742-1900 
TX Dallas, Blair Engi'g. ................... 214-241-5655 
OH Mecina. Strees AnalysIs Svcs. ........ 218-725-n33 
TX Garland, Carey, McMahill & Associatee 

....................... ...... ........... 214-681-1414 
WA Bellevue, Thorsen Co. ................ 206-455-9180 

LITTON POTENTIOMETER 00.750 So. Fulton Ave.; 
Mt Vernon, NY 10551. Tel: 914-684-7733, TWX: 710-562-
0129, FAX: 914-664-2466; FSC No.: 044S4;MuItlpIe;EmpL: 
300; SIs. Mgt; Sales Director 

KS 
KY 
MD 

Olathe, .G.M. Brown & Assocs. ....... . 
LQulsville, Comect 21 .............. .. 
Millerville, Components & Assemblies 
.. .. .... .. .. .... .. .. .. .. • .. .. .... .. .... 301-987-0034 

MA Needham Heights, T!Ie Newscott Co. \. 
....................................... 617-444-1923 

MN Eden PraIrIe, Electro Mark ............ 612-944-5850 
MO Florissant, aM. Brown & Assocs. ..... 314-839-3800 
NJ Medford, The McCoy Grp. ............ 8OII:-953-0no 
NY Bohemia,.)SA .................... ; .. .. 518-244-2584 
NY Champlain. LMI cOnnectors. Inc. ..•..• 518-298-5360 
NY Rochester, Lamb Comps. ............. 718-328-8350 
NO Chariotte, Over & OVer, Inc. ........... 704-542-9111 
NO Raleigh, OVer & Over.lnc. ............ 919-876-7338 
OH CoIurmus,McFadcIenSis. ..... , ...... 614-761-31n 
PA Easton, The McCoy Grp. .............. 215-363-0350 
WI oak Creek. Prime Dvcs. .............. 414-283-3900 
can Montraai. Que., AvotronIcs ............ 514-887-2135 
can Toronto, om. Avotronlcs.............. 418-475-2019 

Local Dislributots . 
AZ Teinpe,ControI ~Supp, ......... 802-829-7981 
CA Anahelrn, Control DesIgn Supp. ....... 714-821-6173 
CA FullBrton, InterconnactSpecs. ......... 714-773-0411 
CA San Carlos, Control Design Supp. .. . . . 415-592-4806 
CA San Diego, Control Design Supply .... 619-457-9822 
CA Santa Ana, 80S EIctms. .............. 714-682-1050 
CO Denvllr, Control DesIgn Supp. • • . • . . • .• 303-298-1922 
CT Wallngford, Control DesIgn Supp. • . . •. 203-269-9955 
Fl Altamonte. Control Design Supp. .•. . .. 305-788-3220 
Fl Pompano Beach, Control DesIgn SUpp. 

305-782-1311 
GA Stone Mountain, Contra! Design SUpp. 

.. .. .. • .. .. .. .. .. .. . .. .. .. .... .. • .. .. •. 404-979-3500 
II. Chicago, Control DesIgn Supp. ...•..• 708-307-6944 
IL Chlcago,Leeda ....................... 31~ 
IL SchaLmburg. Control Design Supp. ..• 708-307-6900 
IN IndianepoHs, Control Design SUpp. . . • • 317-788-4559 
IA Marlon, Control DesIgn Supp. ......... 319-373-2923 
KS Kansas City. Control DesIgn Supp. .... 913-382-4248 
MD Gaithersburg, Axis EIctrnS. .•••••. •• • •• '301-840-9640 
MA Woburn, Control DesIgn SUpp. ........ 617-932-9404 
MN Minneapolis, Control DeslgnSUpp. ..... 612-721-1828 
MO St louis, Control Design &lpp. ....... 314::42B-315O 
NJ Union, Avant! ................ ,......... 201-964-0333 
NY Canandaigua. Advacom ............ ;; 716-398-9050 
NY Whitestone, Power Electro Supp. ..... 718-767-1447 
NO Charlotte, Control Design Supp. • • . . • . . 704-588-4410 
PA Malvern, Control DesIgn Supp. c.;..... 215-298-0150 
TX Arlington, Bell Comp. SIs.............. 817-481-5303 
TX Aus1in, Wofford EIctms. ............... 512-339-1131 
TX Dallas, Control Design Supp. .......... 214-358-1441 
TX Dallas, Wofford EIctms. ............... 214-320-0294 
TX Houston, Wofford EIcIrn&, Inc. ........ 713-847-3583 
UT Nephi, Control Design Supp. .......... 801-823-2977 

724 Nort~ American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory LUCAS 
WA Kent, Con1roI DesIgn Supply.. ..•. .... 206-251-6323 
WI New Berlin, Con1roI Design Supp. ..... 414-784-1015 
Can catgary, AS, Memco .................. 403'258-3399 
Can Edmonton, AS, Wholesale Electronics 

....................................... ~51-2180 
Can Montreal, Que., Ferrotronic Co~nents 

. .. . .. . .. .. .. .. .. .. . .. .. .. .. .. . .. . .. ... 514-341-3450 
Can Montreal, Que., Megastar Electronics 

Can Ottawa, ant, Z.EI. .. ................ .. 
Can St Laurent, Que., Z.EL .............. .. 
Can Ste-Foy, Que., Z.EI. .................. . 
Can Surrey,ac., Memco ................ .. 
Can Toronto, ant, Z.EI .................... . 
Can Victoria. ac., Pacific Coast Electronics 

514-329-0042 
613-526-2911 
514-342-6211 
416-661-1262 
6Q4.59().1553 
514-674-7220 

604-365-5111 

LMI CONNECTORS INC. 6415 Dalton Ad., Town of 
Mount Royal, Canada H4T lV5, Tel: 514-733-8311, FAX: 
514-733-6440 

LNR COMMUNICATIONS, INC. 160 Marcus Blvd., 
Hauppauge, NY 11768, Tel: 516-273-7111, TB..EX: 
221620, TWX: 51()'227-9871, FAX: 516-273-7119; FSC 
No.: 51049; EmpL: 200; SIs. MgT: F. Kelly, Dir. MkIg: 

LOCKHEED SANDERS, INC., EMC Dept., 95 Canal St, 
Nashua, NH 03061-2004, Tel: 603-985-3602, TB..EX: 84-
3430, TWX: 71 ()'226-1694, FAX: 603-885-5133; FSC No.: 
94117; SIs. Mgr: (EMC) R Bossart 

LOCTITE LUMINESCENT SYS., INC. LocTlle Corp. 
Etna Ad., Lebanon, NH 03766, Tel: 603-446-3444, TELEX: 
71<l-366-O607, FAX: 603-446-3452; EII1IL: 200 

LOCUS, INC. Box 740, Slate College, PA 18804, Tel: 814-
466-6275, FAX: 814-466-3341; SIs. MgT: Ellwood E Brem 

LOCUS, Kaman, PO Box 740, State College, PA 16604, Tel: 
814-466-6275; SIs. MgT: EllwOod E Brem 

LOCUS COMPUTING CORP., 9800 La Cien&98 Blvd., 
Inglewood, CA 90301-4440, Tel: 213-67()'6500, FAX: 213-
67()'2980; Ernpl: 275 

LOCUS INC. 1642 Hoffman Street, Madison, WI 53704, Tel: 
606-244-0500, FAX: 608-244-0528; EmpL: 18 

LODESTONE PACIFIC, 4065 E La Palma Ave. Bldg. G, 
Anaheim, CA 92607, Tel: 714-83()'1343, FAX: 714-83()' 
6460; FSC No.: OJWUI; EII1II.: 11; SIs. MgT: Mark Soukup 
........................................... A·1210-1211 

Lccal Sales Offices & Reps 
IL Chicago, Charles Atwater Assoc. ..... 708-688-2303 
MA Bos1on, Anchor Engrg. Corp. .......... 508-898-2724 
NY Long Island, Kahgan Brody Assoc. . ... 516-538-2300 
PA Eas1on, Kendon Co. .................. 215-253-3100 
VA Roanoke, AS. Kreger Co. ......•...... 703-989-4736 
inti Frankfurt, Germany, BFI .............. 06074 4096-0 
inti Hong Kong, P. Leo & Co. Ltd. .............. 6-413655 
Inti London, England, Cirki! ................ 0992-444111 
inti Milano, Italy, 8F1 ........................ 2-33100535 
InU Paris, France, 8F1 .......... .. . .. .. .. .. .. 145-330137 
Inti Roskilete, Denmark, 8F1 •..•..•......•. 486-6289900 
Inti Sollenton, Sweden, 8F1 ................ 488 828 9900 

LOGICAL DESIGN GROUP, INC., 6301 Chapel Hill Ad., 
Raleigh, NC 27607, Tel: 919-851-1101, FAX: 919-851-
2844; EfT1lL: 22; SIs. MgT: Cam Mc,",-; Dist. MgT: 
Barbara Boyette 

LOGICAL DEVICES, INC. 1201 N.W. 65th Place, Fort 
Lauderdale 33309, Tel: 305-974-0967, FAX: 305-491' 
6958; SIs. Mgr: Bob Sims 

LOGIC BEACH INC. 6033 Pasadena Ave., La Mesa, CA 
91941, Tel: 619-696-3300, FAX: 619-469-8604; EinpI.: 10; 
SIs. MgT: David Parks; Dist. MgT: David Parks 

LOGITEK 
THE LOGICAL CHOICE OF THE TECHNICAL MIND 

FAX: 516-467-4090 
LOGrrEK, INc.. 101 Christopher St, Ronkonkoma, NY 

11779, Tel: 516-467-4200, TWX: 51()'224-6253; FSC No.: 
15420; EII1IL: 75; SIs. MgT: David Fischer 
. .......... , ......... ...... ...... . 801538-1540; Do1877 

Lccal Sales Offices & Reps 
AL Huntsville, RO. Whitesell & Assocs. .•. 205-883-5110 
AZ Scottsdale, LogItak ................... 605-527-4700 
CA Campbell, Shur Sis., Inc. .............. 406-374-5577 
CO Englewood, Advanced Technlg. MkIg: 

....................................... 303-789-2606 
CA Simi Valley, Logitek .. .. . .. .. .. .. .. . .. . 805-883-7806 
CT Hartford, Dynamic Sis. of New England 

. . . .. .. .. .. . . . . . .. .. . .. . .. .. .. .. .. .. ... 203-693-6567 
FL Longwood, R O. Whitesell & Assoc. " 407-882-6882 
GA Norcross, Ro. WhIteeeII & Assocs. •.. 404-44909190 
IN Indianapolis, RO. Whitesell & Assocs. 

. . .. ...... .. .. . .. ... ....... .. ... ....... 317-359-9283 
KS Wichita, 0&0 Engrg. Co. .............. 316-886-2806 
KY Pewee Valley, R.O. WhHese11 & Assocs. 

........ '............................... 502-241-1441 
MA Burlington, Dynamic Sis. of New England 

....................................... 617-272-5676 
MN Brooklyn Center, White SIs. Co. ........ 612-566-8894 
MO Southfield, RO. Whitesell & Assocs. •. 313-559-5454 
NY Ronkonkoma, JL Sis. ................. 516-737-2601 
NC GrealSboro, RO. Whitesell & Assocs. 

....................................... 919-273-1945 
OH Dayton, R.O. Whitesell & Assocs. ..... 513-296-9546 
OK 0&0 Engrg. Co. ...................... 316-686-2806 
NY Mendon, Tech Mark .................. 716-624-3640 
PA Pittsburgh, RO. WhHeseli & Assocs. .. 412-983-6161 
TN Nashville, RO. Whitesen & Assocs. •.• 615-352-4760 
TX Dallas, 0&0 Engrg. Co. ............... 214-241-3099 
VT Burlington, Dynamic Sis. of New England 

.. .. .. . . .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. 802-863-6665 
VA Charlottesville, EIctm. Sources, Inc. ... 604-973-7006 
WA Kirkland, Skye-Tek .................... 206-826-2115 
Can Lachine, Que., ElecIrodeslgn Ltd. .••. " 514-836-4838 

LONG ISLAND TRANSFORMER & INDUCTOR 
COMPANY, INC., 682 Wallace Ave., Baldwin, NY 11510, 
Tel: 516-766-5844; Ernpl: 5 

LONGSHINE TECHNLG. INC, 2013 N. Capitol Ave., San 
Joee, CA 95132, Tel: 408-942-1746, FAX: 406-942-1745; 
EII1IL:300 

LORAIN PRODUCTS, Reliance Electric, 1122 F St, 
Lorain, OH 44052, Tel: 216-288-1122, TELEX: 96-0505, 
TWX: 198131; EinpI.: 1200; Sis. MgT: T. F. Mcfadden 

LORAL DATA SYSTEMS, P.o. Box 3041, Sarasota, FL 
34230, Tel: 8'~7'-oa", FAX: 81~76-1893; FSC No.: 
06141; Empl.: 900; SIs. Mgr: F. V. Bud Hinkel 

LORAL DATA SYSTEMS, Dafa Recorders, P.O. Box 
3041, Sarasota, FL 34230, Tel: 8'~7,-oal', FAX: 813-
376-1893; FSC No.: GS-OOK-8301~8; ErnpL: 750; Sis. 

,MgT: Steve Hoff 

LORCH ELECTRONICS:DlV. OF VERNITRON 
,CORP.,2601 - 72nd St, No., St Peterabulg, FL 33710, 
Tel: 813-347-2181, FAX: 813-347-3881; FSC No.: 29971; 
Ernpl: 50; SIs. MgT: carol McCoy .............. ".1751 

L.oc!Jl Sales Offices & Reps, 
AZ Phoenix, J.F. Hurlbut .................. ' 602-952-2079 
CA Los Angeles, McDougaIIIMcl.augIin Co. 

....................................... 213-477~58 
CO Golden, J. F. Hurtbut Co. .............. 303-279-7796 
KY Ft Mitchel~ G. W. Thelen Co., Inc. ..... 606-341~181 
MO St LouIs, Engrg. Svcs. ................ 314-997-1515 
NH Amherst, OACrowIey & Assocs., Inc. • • 603-673-7050 
NJ W. Orange, E-F Tech. SIs.............. 201-731-7203 
NJ W. Orange, E'F Tech. Sis., Inc. ••••.••. 201-731-7203 
NY liverpool, R&D Assocs. ............. 315-457-0100 
NY Plainview, E-F Tech. Sis. .. .. .. .. .. .... 516-942-7400 
OH Chagrin Falls, G.W. Thelen Co.,Inc. .. . . 216-543-1095 
PA Glenside, Koebert Assocs., Inc. ....... 215-887-2310 
TX Plano, Zeus Engrg. ................... 214-423-2027 
WA Seattle, G. M. Gillett & Assocs. ...•.... 206-284-3344 
EXP NY, Gnaal Neck, Ad. Aurlerna ......... 516-467-Il700 
Can La Salle, Que., EIectrodesIgn, Ltd. ..... 514-383-0245 

LORLIN TEST SYSTEMS, 8 Lakeside 0IIice PI<. 599 
North Ave., Wakefield, MA 01867, Tel: 617-245-9044. FAX: 
617-246-5822; EinpI.: 45; SIs. MgT: Paul Pedigo 

LORTEC POWER SYSTEMS, INC., 145 Keep Court, 
Elyria, OH 44035-2214, Tel: 216-327-5050, FAX: 216-327-
9828; EinpI.: 65; SIs. MgT: Dale Lamirand 

LOVE CONTROLS CORP, 1475 s. Wheeling Ad., 
_ng. It. 60090, Tal: 706-541-3232, TELEX: 297115, 
FAX: 706-541-7366; FSC No.: Bl919; EmpL: 72; SIs. MgT: 
James Nolan; Dist. MgT: Jim Clark 

low Icey 

FAX: 508-281-6321 
LOW KEY CORPORATION, Strong Group, 105 

Maplewood Ave., P.O. Box 1195, GloUcester, MA 01930, 
Tel: 506-281-0448; Ernpl: 25; SIs. MgT: Brian Hendricks 
............. ....... ..... ... . .... ...... .... a·1820-1821 

Local SaJes OffIces & Raps 
AL Huntsville, MacKay Smith Assocs. .... 205-539-6005 
CO Englewood, EIctrn. Comp. Sis. ........ 303-762-9576 
CT Weathelfield, Compak ................ 203-583-4764 
FL Orlando, MacKay Smith Assocs. .•...• 407-423-4353 
GA Tucker, MacKay Smith Assocs. ....... 404-496-9913 
II. Skokie, Electro Tech Mktg............. 312-676-3151 
IN Greenfield, France Entprs. ............ 317-462-6098 
MO BaHimore, Hagy Assocs. .............. 301-529-3995 
MA WestfoId, Bucher Assoc. •.•. . . . • • . . • . . 506-692-7503 
NJ Lebanon, F.F. Sylvester Assocs. ...... 201-735-2488 
NY Coram, FE. Sylvester Assocs. ......... 516-473-2018 
NC Raleigh, MacKay Smith Assocs. ...... 919-647-2277 
PA N~ Sq., Hagy Assocs. ...•.•.... 216-458-0504 
,UT Salt Lake City, EIctm. camp. SIs. 

LSI LOGIC CORP, 1551 McCarthy Blvd., Milpitas, CA 
95035, Tel: 408-433-6000, TB..EX: 172153; Dist. MgT: 
John Mucciaro 

LORAL FAIRCHILD, Imaging Sensors, 1601 McCarthy LTI,INC.363StPauIBIvd,CarolStream,IL60168, Tel: 706-
Blvd, Milpitas, CA 95035, Tel: 408-433-2500, TWX: 91()' 
373-2110, FAX: 408-433-2508; SIs. Mgr: Jim Johnson; 666-8888, FAX: 706-886-9460; EmpL: 60; SIs. MgT: Mike 
Dist. MgT: Jim Johnson Khetarpel 

LORAL MICROWAVE-FSI, Semiconductor Div., 16 LTX CORPORATION, LTX Pk. @ University Ave., 
Maple Ad., Chelmsford, MA 01824, Tel: 506-256- Westwood, MA 02090, Tel: 617-461-1000, TB..EX: 
4113/8101, TWX: 710.343-0404, FAX: 506-937-3746; 4430106, FAX: 617-326-5895; EII1IL: 1,500; SIs. MgT: 
FSC No.: 26629; EII1IL: 90; SIs. MgT: 0: Langan Roger Blethen, Sr. VP. Sis. 

LORAL MICROWAVE NARDA. 435 Moreland Ad, LUCAS DEECO CORP. 31047 Genstar Road, Hayward, 
Hauppauge, NY 11768, Tel: 516-231-1700, TWX: 51()' CA 94544-7831.TeI: 416-471-4700, FAX: 415-499-3500; 
221-1867, FAX: 516-231-1711; FSC No.: 98899; EmpL: SIs. MgT: Bill Lapior, NaIl; Dist. MgT: Brian Frey,lnIL 
400; SIs. MgT: Robert Napper 

LOGI COMP ELECTRONICS, INC, 1009 w. Boston Post 
Ad., Mamaroneck, NY 10543, Tel: 914,698-9332, FAX: LORAL MICROWAVE-NARDA WEST, 214 Devcon Dr. 
914-696-9458; EinpI.: 6 San Joee, CA 95112-4210, Tel: 408-436-4400, FAX: 408-

436-6476; FSC No.: 6F15O; EinpI.: 200; SIs. MgT: Leon 

LUCAS DURALITH CORPORATION, 525 Orange St, 
Millville, NJ 08332, Tel: 609-825-6900, TWX: 609-825-
6345 -; Ernpl: 375; SIs. MgT: Leroy Napper, V P. Sis.; Dist. 

LOGICOMP B-CTRNS.INC, See Pres-Air-Trol Corp. 

LOGIC TECHNOLOGY, INC. 1090.B L'Avenlda, MIn. 
V_, CA 94043, Tel: 415-967-1007, FAX: 213-641-4691; 
FSC No.: 51019; SIs. MgT: Mel Morgan 

LOGIMETl'IICS, 121-03 Dupont St, Plainview, NY 11803, 
Tel: 516-34Q,.17oo, TB..EX: 7806152, FAX: 516-349-6552; 

, FSC No.: 33013; EII1IL: 75; SIs. MgT: Eugene Blum 

MgT: Nick Tonkery, SIs. Mgr .................... a.1822 

Becker Lcc8I Sales Offices & Reps 
CA Anaheim, Lucas Duraiith-Western Div. 

LORALMICROWAVE-WAVECOM,9036WinnetlulAve., ......•................................ 714-776-6700 
Northridge, CA 91324, Tel: 816-682-30)0, TB..EX: NH Milford, Lucas Duralltlt-AKT Div. ...... 603-672-0470 
6502406147; FSC No.: 26979; EmpL: 109 NJ Millville, Lucas Durallth-Eestem Div. .. 609-825-6900 

LORAL TERRACOM, Sub. of Loral Corp., 9020 Balboa 
Ave., San Diego, CA 92123, Tel: 619-276-4100, TB..EX: 
TERRACOM A SOG 16-2774, FAX: 619-292-1140; SIs. 

. MgT: Micheel A. LapadUIa 

LUCAS EPSCO, INC. 99 South St, HopkInton, MA 01746-
2204, Tel: 506-435-2400, TELEX: 95-1110, FAX: 506-435-
2022; FSC No.: 15894; Ernpl: 240; SIs. MgT: John M. 
Shalhoub 

- EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 725 



LUCAS 
l.ocIIf Sales 0fficifIB & Reps 

IA Cedar Rapids, MIdwest Tech. Sis., Inc. 
......................................... 319-365-4011 

KS Lenexa, Midwest Tech. SIs, Inc. ........ 913-888-5100 
Me St Charles, Midwest Tech. Sis., Inc. ... 31+441-1012 
NY Huntington, COB EntpJa. Inc. •...• ..••• 516-692-5200 
NY SyrilCUse, L A. Holtze ................ .315-479-6641 
OH Dayton. R A. Ehlert Asaocs.lnc. ...... 513-25:H1197 
TX Dallas, Kruvand Assoc., Inc. ........ : .. 214-437-3355 

LUCASLEDEX INC., p.a Box 427, 801 Scholz Dr. 
Vandalia, OH 45377-G427, Tel: 513-898-3621, TELEX: 
6874241/6874243, FAX: 513-898-8624; FSC No.: 81840; 
EmpL: 450; SIs. Mgt: T. C. RisIoII 
.............................. 1101829-1831,1731,1915 

Local Sales' Offices & Reps 
AI.. Hunlllvllla, DHR MkIg., Inc. ............ 205-722-0440 
p;z ScoI\scIaIe, Arcom Sis., Inc. ........... 802-947-5745 
CA San Diego, InIersIaIe MkIg. Assocs. ... 619-693-3220 
CA Saratoga, Testco, Inc. .... .. .. • .. .. .... 408-253-1900 
CA Woodland Hilla, InIersta\e MkIg. Assocs. 

........•.•.........•..•.•............. 818-883-7806 
co Englewood, In\egraIed Motion Sys. .... 303-792-5516 
CT BIaoIIIfteld, SIR-Assocs. ..•..•...•.•.. 203-243-9343 
FL Deerfield, Techn. Mktg. Assocs. ....... 305-427-1090 
FL Largo. Techn. MkIg. Assocs. .......... 813-531-4405 
FL Orlando, Techn. MkIg. Assocs. ......... 407-857-3780 
GA Duluth, DHR MkIg., Inc. ............... 404-564-0529 
II.. Elk Grove VI., Control SIs, Inc. ........ 312-595-2110 
KS Leawood, Thunderbird Tech. Sis. & SVes. 

......•...........•......•............. 913-642-7220 
KS WIchIta, Thunderbird Tech. SIs. & Svcs. 

ManufactfJrers and Sales Offices Directory 
LlITRON ELECTRONICS CO. 205 Suter Ad., 
~rg. PA 18036, Tel: 215-282-3800, TELEX: 
847475, TWX: 510-&51-3755; EmpI.:378;SIs. Mgt: John 
McKiernan; Dist. Mgt: Robert Van Home 

LUTZE, INC, 38 Fairfield Place, West CaldweI~ NJ 07006, 
Tel: 201-227-2371, 8OG-447-2371 , FAX: 201-227-2954; 
EmpI.: 6 

LUXO LAMP CORP. P.O. Box 951, Port ChestBr,.NY 
10573, Tel: 914-937-4433, FAX: 914-937-7016; EmpL: 
150; SIs. Mgt: Robert H. Newton 

I XI) 
FAX: 216-786-8711 

LXD, INC., 7650 FIrst Place, Cleveland, OH 44146, Tel: 216-
796-8700, TELEX: 96-5442 LXD BCWO; FSC No.: 66706; 
EmpL: 100; SIs. Mgt: Palrick Bowen; Dist. Mgt: PaIrick 
Bowen ................................... 1101087-1091 

Local Sales Offices & Reps 

Local Sales Offices & Reps 
p;z Phoenix. HoWe & Howe ................ 802-264-7971 
CA Los Alamitos; Power Specialists ...... 213-594-9418 
CA San Jose, Bytec SIs. ... : ....... ,...... 41&436-8004 
CA SimI Valley, PowerSpecialislll ........ 805-581-4785 
CO Arvada, Mountain HIgh Mktg. .••..•..• 303-422-2573 
CT Guilford, Da1a Mark. Inc. .............. 203-453-0575 
FL Melbourne, JIm Kennedy Assocs. ..•.• 407-676-6875 
AI.. Huntsville, Dean Assocs., Inc. , . . . . • . .. 205-534-2255 
Me Lutherville, DGR ...................... 301-583-1380 
MA NoIwood, JMG. Inc. .... ............... 617-762-5333 
NJ CIifIDn, RbI SIs. ....................... 201-34G-1515 
NM Albuquerque. NeIco EIecIronix ........ 505-293-1399 
NY Victor, Net SIs.(Upper NY) ............ 716-924-1844 
OH Troy, S-Tel< ............ ............... 408-435-8004 
OH Mason, S-TEK ........................ 513-339-5233 
PA West Chester, TCA Assocs. .. .. .. ..... 215-692-8653 
MN Richfield, Clap Rep Co. ............... 612-861-2191 
NJ Totowa. ROL Sis. .................... 201-812-9806 
WA Lynnwood, BlaIr Hrsch Co. ........... 206-774-8151 
WI Genoa City, Vine Sales, Inc............ 414-279-3871 
Can ScaIIlorough. Can\ronics Lid. ......... 416-297-8668 

MABUCHI. MOTOR AMERICA CORP;, 475 PaI1c Ave. 
South, New Vorl<, NY 10018, Tel: 212-686-3622, TELEX: 
23-4374, TWX: MABU, FAX: 212-532-4263; EmpI.: 10.000 
................................................. 'a·l293 

PANAFAX: 212-532-4263 

AI. MadIson, DTM Inc. .................. .. 205-837-5062 L.ccal Sales 0fficifIB & Reps 
CA Redwood City, James S. Heaton Co. .. 
CO Littleton, MAC ...................... .. 
L NorINlrook. Howard Benjamin Assoc. 

415-367-9000 MI Detroit, Mabuchi Motor America Corp. 
303-794-4684 313-370-I0I0 

........ ....... ..................... ... 316-638-5777 CT 
MA Westford, SIR Assocs. •....•......•.•. 506-692-2500 10 

.. ...... .. .. .. . .. . .. .. .. .. . . .. .... . . .. . 708-272-2100 
Seymore, Sturdy Corp. ........... " ". 203-888-1480 

MACCOR,INC.. 280s w. 40th Street, Tulsa, OK 74107, Tel: 
918-446-1874, FAX: 916-445-1496; FSC No.: 6825; SIs. 
Mgt: Andrew D. MacKay MI Royal Clak. Hilllronics, Inc. ............ 313-435-0920 IN 

MN Minneapolis, Josco/Mellus, Inc. ....... 612-861-3343 IN 

Boise, N.R Schultz Co. ............... 206-377-8668 
Fort Wayne. RL Bontempo Assoc. .... 219-476-1057 

Me Marytand Heights, Thunderbird Tech. Sis. & SVcs. 
....................................... 314-298-8940 

NY CIaI1<MIIIs,KlM-GamerCo. .......... 315-853-6126 
NY 0caanaIde, BiIIan Assocs.,Inc. ........ 51&-678-6222 
NY Pittsford, ~ Co.............. 716-381-8350 
NC RaleIgh, DHR MkIg., Inc. .............. 919-829-1970 
PA King of PrussIa, Freedman-MallaAssocs. 

.. .. . .. .. . .. .. .. .. .. .. .. .. .. .. .. .. ..... 215-337-9211 
SC ~vllle, OHR MkIg.. Inc. .. ... .. ..... 803-235-3594 
TN NaahvIIIe, DHA MkIg., Inc. ............. 615-331-2745 
TX Austin, ION Assocs.. Inc. .............. 512-794-9007 
TX Grand PraIrie. ION Assocs.. Inc. ....... 214-647-1!225 
TX Houston. ION Assocs.,Inc. ............ 713-537-7717 
WA Bellevue, Testco, Inc. ................. 206-454-7422 
WA Vancouver, Testco, Inc. ............... 206-693-7262 
WI Brookfield, Control Sis., Inc. ........... 414-797-9500 

LUCAS SCHAEVITZ. 7905'N. Route 130, Pennsauken, NJ 
08110-1489, Tel: 809-862-8000, TWX: 710-892-0714; 
FSC No.: 93110; EmpI.: 201; SIs. Mgt: Mike FiMflfly 

Inclenapols. R L Bontempo Assocs. 
317-293-8312 

KS PraIrie Village, C. Logsdon & Assocs. 
.. ... .. .. .. . .. .. .. .. .. .. . . . .. .. .. . . .. .. 913-381-3833 

MA Wellesley Hilla, Sturdy Corp. ••.••••••. 617-23&-2330 
UN MiIlll8lllJOls, George Russell & Assocs. 

....................................... 612-954-1166 
Me St Loula, C. Logsdon & Assocs. ...... 314-849-5125 
NH Deny, Sturdy Corp. ................... 803-434-8440 
NJ HaddonIIeId, SUnday O'Brien .......•. 609-429-4013 
NJ Westwood, Jarms EIctms. ............ 201-866-9390 
NC Raleigh, Eastern EIctms. .............. 919-876-7591 
OH Cleveland. Electronics Mktg. Corp. .... 216-442-3441 
OH Columbus, Electronics MkIg. Corp. .... 614-299-4161 
OR Beaverton. N.R Schultz Co. •..•... . . . . 503-843-1644 
TX Austin, THT Sis. ...................... 512-835-2796 
TX Dallas, THT Sis. ...................... 214-783-1501 
WA Bellevue, N.R Schultz Co. .. "........ 206-764:-1810 
Can Concord, On\., ITT Mullicomponents .. 416-736-1144 

MACHINE COMPONENTS CORP. 70 Newtown Ad., 
Plainview, NY 11803, Tel: 516-694-7222, FAX: 516-694-
7252; FSC No.: 15531; EmpL: 48; SiB. Mgt: D. L Dubov 

MACOM, INC, 43 Second Ave. Bldg. 8, BurIIngtan. MA 
01803, Tel: 617-272-3000, TELEX: 94-8464, TWX: 710-
332-6789 

M/A-coM CONmoL COMPONENTS DlV, M/A
COM. 21 Continental Blvd., Menimeck, !IIi 03054-4343, 
Tel: 803-424-41", TWX: 710-336-0674, ESVLNK: 
62038279, FAX: 803-424-8580; FSC No.: 16179; EmpI.: 
750 

M/A-coM GOVERNMENT PRODUCTS, INC, 10713 
Gilroy Ad., Hunt Valley, Me 21030, Tet 301-771-0077, 
FAX: 301-771~ FSC No.: 29644; SIs. Mgt: Frederick 
'0. Reynolds 

LYDALL INC. MANNING DIV. p.o. Box 328, Troy, NY M/A-coM LASER DIODE, INC. See Laser Diode, 
12181, Tel: 516-273-6320, FAX: 516-273-6381; ~L: Inc.. Div. of Morgan Crucible 
185; SIs. Mgt: Ray Dugan LUCAS WEINSCHa, p.a Box 8001, Gaithersburg. MD 

20884-8001, Tel: 301-948-3434. TELEX: 440702, FAX: 
301-948-3625;FSCNo.:93459; SIs.Mgr:Cur\isW.Crews LYNN ELECTRONICS, 915 Pennsylvania Blvd. 

FMStervIIIa, PA 19047, Tel: 215-677-6700, 8OG-523-6075, 

MIA COM LTD. Hu~ Ad., DunsIaIlIe, BedIordIihIre. 
England LU5 4SX, England. Tel: 44(592)471200, TELEX: 
92295; EmpI.: 500; SIs. Mgt: O. McGuinness 

LUCAS WESTERN INC.. Electro Systems Division 
610 Neptune Ave. Brae. CA 92621, Tel: 714-871-4500, 
TWX: 910-~ FAX: 714-871-4503; EmpI.: 175; SIs. 
Mgt: JerTy Neuma~ 

LUCAS ZETA, INC, Lucas Aerospace, Inc, 2811 
Orchard Parkway, San Jose, CA 95134, Tel: 406-434-3800, 
FAX: 406-433-0205; FSC No.: 31260; ErnpI.: 280; SIs. 
Mgt: RIchwd Wood 

LUFF RESEARCH, 22 N. Tyson Ave. Floral Perk. NY 
11001, Tel: 516-356-2880. FAX: 516-358-2757; EmpL: 5; 
SIs. Mgt: R Sc'-

LUFT INSTRUMENTS, INC, Hillside Ad., P.O. Box 214, 
Lincoln, MA 01773, Tel: 617-259-9215, FAX: 617-259-
9215;~L:12 

LUMEX OPTO/COMPONENTS, INC. 292 E. Hellan Rd., 
PeIaJIne, IL 80067-6955, Tel: 708-359-2790, FAX: 708-
359-8904; EmpL: 125; SIs. Mgt: Hank Z8banski; Dis/, 
Mgt: Tanya Bans 

LUMITRON, PO Box 267, Surilmll, NJ 07102-0267, Tel: 
201-273-8998, FAX: 201-273-0853; FSC No.: 51702; 
EmpI.: 20; SIs. Mgt: GIl Chessie 

LUNAIRE ENVIRONMENTAL. INC. Lunaire Umited,4 
Quality St., WIlliamsport. PA 17701, Tel: 717-326-1770. 
FAX: 717-326-7304; ~L: 130; SIs. Mgt: Stu LunIck 

WNDAHL INSTRUMENTS, INC..' Ezra C. Lundahl 
Inc.. 429 South Main, Logan, UT 84321, Tel: 801-753-7300, 
FAX: 801-753-7490; EmpL:17; SIs. Mgt: Val Potter 

TWX: 510-&67-1988, FAX: 215-384-2944; FSC No.: 19151; 
~L: 125; SIs. Mgt: H. T. Coles 

LYNTRONICS, INC., 589 Acorn St., UnH 5, Deer Perk. NY 
11729, Tel: 516-243-6397, FAX: 516-243-0232; FSC No.: 

MI A-CQM OMNI SPECTRA, INC. 140 FolJ1h Avenue. 
Waltham, MA 02254-9101, Tel: 617-890-4750, FAX: 617-
89G-2381; FSC No.: 26805; EmpI.: 750 

OBSV9;~: 12; SIs. Mgt: GaryL Miller .... 1)01487 M/A-coM PH~ INC.. MIA COM. Inc.. 1742 Crenshaw 

L YN-TRON, INC. 3150 Damon Way, Burbank, CA 91505, 
Tel: 213-849-8211, 800-423-2734, FAX: 816-84G-9581; 
FSC No.: 05791; EmpI.: 85; SIs. Mgt: Kory L Wardle; Dist. 
Mgt: Kory L Wardle 

LYON METAL PRODUCTS, INC.. Box 671, Aurora, IL 
80507, Tel: 706-892-8841,FAX: 1-800-387-8681; EmpL: 
800; SIs. Mgt: J. L WIetiusch 

L YTRON INCORPORATED, Dragon Court. Woburn, MA 
01801, Tel: 617-933-7300, TELEX: 95HI34, FAX: 617-
935-4529; EmpL:75; SIs. Mgt: Edwin C81e1l 

LZRelectronics,inc. 

FAX:·301-670-0436 
LZR ELECTRONICS,. INc.. 8051 Ceeane Ave. 

GaIIheraburg. Me 20879, Tel: 301-921-4800; EmpI.:35; 
SIs. Mgt: John AndreciIi; Dist. Mgt: Greg MozIngo 
•.... a.ll123; C>l446-14G, 1786-1788; 1)01042"1043, 

1878-1 ... 

Blvd., Torrance, CA 10501, Tel: 213-320-8180, TWX: 910-
349-8651, FAX: 213-816-9191; FSC No.: 50998; EmpL: 
260; SIs. Mgt: Charlie Hancock 

MACROAMP INC.. p.a Box 1512, Ukiah, CA 95482, Tel: 
707-462-2222, FAX: 707-462-4103; EmpL: 25 

MACRODYNE INC.. 4 Chelsea PI., Box 378, CIiItorI PIt, NY 
12065, Tel: 516-383-3800, FAX: 518-383-0049; EmpI.: 16; 
SIs. Mgt: CIIIIord J. Jurus 

MACROLINK, 1500 N. KelIQgg orive. AnaheIm, CA 92807, 
Tel: 714-777-8800, FAX: 714-777-8607; EmpI.: 40; SIs. 
Mgt: BiD Goodale 

MACROMATIC DIVISION, Milwaukee E\ctms. Corp., 
7817 W. Clnton Ave. MilWaukee, WI 53223, Tel: 414-358-
4000, FAX: 414-358-4001;FSC No.: 98684; EmpL: 
1OG-150; SIs. Mgt: "-Scholler 

MACRONETlC8, See Veeco Instrs. Inc. 

MAG-CQN, 1626T_Dr,st. Peu~MN5S113, Tel: 612-
633-8820, FAX: 612-633-1851; EmpL: 40; SIs. Mgr: Gene 
LiIzeu 

MAG DEV INC., 17 DownIng Thre8, PitIarIeId. MA 01201, 
Tel: 413-442-6368, FAX:'413-443-9107; EmpL: 10 

726 ' .. North American offices only. For worldwide reps & distributors, see VoL W. EEM 1991 



Manufacturers and Sales Offices n.I'ICII,..jr\", 

MAG-HEAD ENGINEERING CO., 686-Mendelssohn 
Ave., Minneapolis, MN 55427, Tel: 612-545-1321, FAX: 
612-545-0335; FSC No.: (Cage) ODU70; EmpL: 30; Sis. 
Mgr: Anthony T. Price 

MAGNA-POWER ELECTRONICS, INC., 135 Route 
10, Whippany, NJ 07981, Tel: 201-428-1197, TELEX: 201-
428-2853; FSC No.: 7V550; Empl.: 1.0 .......... 0'1891 

MAGNATROL VALVE CORP., 67 Fifth Ave., Hawthorne, 
NJ 07507, Tel: 201-427-4341, FAX: 201-427-7611; SIs. 
Mgr: R. Kretschmer 

MAGNECOMP 

FAX: 803-878-0507 
MAGNECOMP, INC., P.O. Box 625, Gravley Rd., Pickens, 

SC 29671, Tel: 803·878-4700; EmpL: 10; SIs. Mgr: T. 
Sullivan ........................................ A'2252 

MAGNECRAFT ELECTRIC CO., 1910 Techny Road. 
Northbrook, IL60062-5376, Tel: 708-564-8800, TWX: 91(}-
221-0122, FAX: 312-564-3027; FSC No.: 94696; EmpI.: 
700; Sis. Mgr: Wiley Gr-.wood; Dist. Mgr: Wiley 
Greenwood 

t=I MAGNELAB 
LLIICORPORATION 

FAX: 303-447-1588 
MAGNELAB, 7315 Red 0- Dr., Boulder, CO 80301-4696, 

Tel: 303-442~700; FSC No.: 58439; Empl.: 25; SIs. Mgr: 
Carl A. FOISberg . . .. . .. . . ... . . . . . .• A'1209, 2253-2257 

Local Sales Offices & Reps 
CA San Diego, Mesa Sis. & Engrg. .. . . . . .. 619-278-8021 

MAGNETEK. Transducer Products, 650 Easy St. Simi 
Valley, CA 93065, Tel: 805-581-3985, FAX: 805-583-1526; 
FSC No.: 65998; Empl.: 37; Sis. Mgr: Dave Snyder 

MAGNETEK DEFENSE SYSTEMS, MagneTek, Inc, 
901 E Ball Road, Anaheim, CA 92805, Tel: 714-958-9200, 
FAX: 714-958-5397; EmpL: 450; Sis. Mgr: Ty Fredericksen 

MAGNETEK TRIAD, 1124 E FrankUn St. Huntington, IN 
46750, Tel: 219-358-7100, FAX: 219-358-3146; Empl.: 
963; Sis. Mgr: Mark Decker ............. A'2259-2263 

MAGNETIC CIRCUIT ELEMENTS, 1540 Moffett St. 
Salinas, CA 93905, Tel: 408-757~752, FAX: 408-757-
5478; FSC No.: 09349; EmpL: 30; Sis. Mgr: Lisa Battaglia 

Local Sales Offices & Reps 
CA Fremon~ A-C Elclrns. ................. 415-658-8490 
WA Bellevue, Advanced Power Comps .... 206-747-9127 
WA Seattle, Advanced Power Comps. ..... 206-527-7945 

MAGNETIC COILS, INC." See MCI Transformer 
Corporation 

MAGNETIC COMPONENT ENGINEERING CO., 
11379 Playa Sir. Culver City, CA 90230, Tel: 213-398-
4761, FAX: 213-572-1691; FSC No.: 52634; Empl.: 12; Sis. 
Mgr: LD. Monlgomerie 

Local Sales Offices & Reps 
f\Z Phoenix, C.T. Carlberg Assocs. ....... 602-468-0750 
CA Culver City, Magnetic Comp. Engrg. '" 213-398-4761 
CA San Jose. Silicon Valley Sis. .......... 408-432-1967 
MN Minneapolis, A. J. Warner Co., Inc. ..... 612-823~272 
NJ Englewood, Cooper Assocs. .......... 201-871-4985 
NY Rochester, IrondequoR Inds. .......... 716-544-6257 
NM Albuquerque, C.T. Carlberg Assocs. . . . 505-83& 1448 

FAX: 317-549-0502 
MAGNETIC INSTRUMENTATION, 8350 E 48TH ST. 

Indianapolis, IN 46226, Tel: 317-545-2102, TELEX: 27-
2111; EmpL: 35; Sis. Mgr: Peter Stolpe ........ D'1290 

MAGNETICO INC. 

FAX: 516-758-7408 
MAGNErICO INC., 182 Morris Ave. Holtsville, NY 11742, 

Tel: 516-654-1166; FSC No.: 10581; Empl.: 65 
. . . . . . . .. .. .. . .. . .. . .. .. .. .. . .. .. .. .. .. .. .. A'2264-2265 

MAGNETIC RADIATION LABS, 690 HilHop Drive, Itasca, 
U. 60143, Tel: 708-265-0e00, FAX: 708-285-0807; EmpI.: 
43; Sis. Mgr: Ken Phillips 

MAGNETICS, Spang & Co, Box 391, Butler, PA 16003-
0391, Tel: 412-282-8282, TWX: 71 (}-373-3821 , FAX: 412-
2~955; EmpL: 750; Sis. Mgr: J. F. Hulh 

MAGNETIC SHIELD CORPORATION, Perfection 
Mica Co, 750 North Thomas Dr. Bensenville, IL 60106, 
Tel: 708-768-7800, TWX: 91(}-256-4815, FAX: 708-768-
2813; FSC No.: 06682; Empl.: 43 ......... C'1698-1699 

Local Sales Offices & Reps 
CA Foster City, Poisch & Bensinger Inc. .. 415-578-8200 
CA Woodland Hills, Cal-Ward Sis. Co. ...• 213-683-2202 
FL Orlando, Ludlum Assoc. Co. .......... 305-694-7761 
MD BaltiITlOA!, Bernard Whne & Co. ....... 301-484-5400 
MA Framingham, Harvard Technlg. ....... 617-698-4566 
MI Uvonia, Amtech Reps. ................ 313-474-8300 
MN Mimeapolis, Josco-Meluis & Assocs. 

....................................... 612-861-3343 
NM Albuquerque, IMEC ................... 505-883-9010 
NJ MOrristown, Kenneth L Love Assocs. 

NY Plainview, Robert Smith Assoc. ...... . 
OR Hillsboro, Ternco Northwest ......... . 
PA Newton Square, W. Reeves Assocs. .. 
PA Sewickley, TepIi1z-Byme Assoc ....... . 
SC Walhalla, Overton Assoc. ........... .. 
TX Dallas, Allied Components,lnc. . ...... . 
WA Bothell Temco Northwest ........... . 

201-54(}-Q204 
518-932-3975 
503~8-8171 

215-356-7500 
412-741-3268 
803-638-7101 
214-238-0408 
206-821-5434 

MAGNETIC TECHNOLOGIES CORP., 770 Linden 
Avenue, Rochester, NY 14625, Tel: 716-385-9010, FAX: 
718-385-5625; EmpL: 65; Sis. Mgr: Gordon H. McNeil 

MAGNETOELASTIC DEVICES, Box 625, Pittsfield, MA 
01202, Tel: 413-445-5608, FAX: 413-442-3750 

MAGNETROL INTERNATIONAl. 5300 Belmont Rd, 
Downers Grove, IL 80515-4499, Tel: 708-969-4000, FAX: 
708-969-9469; Sis. Mgr: Roger T. Piegza, Na1L SIs. Mgr. 

MAGNET SAlES & MFG. CO. INC. 11246 Playa Court, 
Culver City, CA 9023(}-6127, Tel: 213-391-7213,600;421-
6692, FAX: 213-390-4357; FSC No.: 17853; EmpL: 55; SIs. 
Mgr: Chris Nanji; Dis!. Mgr: Chris Nanji 

MAGNOS. 9 Bonazzoli Ave., UnR 17, Hudson, MA 01749, 
Tel: 508-562-1173, TELEX: 951417MAGN, FAX: 508-562-
1175; Empl.: 5 .................................. 001291 

MAGNUM MICROWAVE CORP., 4575 Cushing Pkwy., 
Fremont CA 94536, Tel: 415-657-9898, FAX: 415-49(}

. 3351; FSC No.: 59277; Empl.: 105; SIs. Mgr: Harry L 
Fowler 

~~ 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E. 10th St. oakland, CA 94606 

over. 1,000.000 •• 
Terminal 
Blocks 

in Stock. 

MAGNUM 

Over 
B.OOO.OOO 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

FROM STOCK 

MICRO SWITCH 
SWITCHES 
SNAP, LIMIT, PROXIMITY, 

SEALED, OIL TIGHT, SOLID STATE, 
PHOTOELECTRICS & SENSORS 

The 
Largest 
Relay 

Distributor 
In the World • 

Over 
B.OOO.OOO 
Relays & 
SWitches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

3) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 
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MAGNUM 

MAGNUM OPUS CUSTOM ELCTRN. ENGRG.2IM 
Kennedy St, Iselin, NJ 08830, Tel: 908-283-4925; SIs. 
Mgt: R. Galanty .•.................•.•......... , 001121 

MAGTECH CONTROLS. Vemltron CorporatIon. 
1601 Pn!ciaion Park La., San Diego, CA 92073, Tel: 619-. 
428-5581, FAX: 619-428-5090;FSC No.: 10112; Empl: 
200; SIs. Mgt: R. Campbell .................... 801294 

L.Dca1 Sales Offices & Reps 
AZ Fountain HUIs, Halber Assocs. ..••••.• 
CA Glendale, HaJbar Assocs. ........... .. 
. co Wheal Ridge, Waugaman Assocs. .•.. 
CT North Haven, Kitchen & Kutchin •..... 
FL Largo, L8brant ...................... .. 
. ~ Dunwood, Hugh Assoc. ............. .. 
IL Northbrook, Howard Ber1amin •••••••• 
MA Burlington, Kitchen & Kutchi" •..•.••.• 
MO Sf. louis, Rush & West .............. . 
NJ Cherry Hil~ LansonAssocs. .......... . 
NY Jericho, Metro Tech. Sis. ............ .. 
NY Syracuse, T -Squared Elctms., Inc. •.••. 
NY Victor, T -squared Elctms., Inc. ..•••... 
OH Dayton, Rixan Assocs. .............. .. 
TX Dallas, CMR ........................ .. 
UT Salt Lake City, Waugaman Assocs. ..• 
VA Fredericksburg, Vernitron ............ . 

602-837-2464 
819-2~ 
303-423-1020 
203-239-0212 
813-536-8480 
404-396-5848 
709-272-2900 
617-229-2660 
314-965-3332 
609-424-4870 
516-935-3330 
315-463-8592 
716-924-9101 
513-222-0011 
817-379-6540 
801-281-11602 
703-752-4499 

MAG-TEl<. 20725 S. AnnaJee Ave., Carson, CA 90746, Tel: 
213-631-8602, TWX: 510-600-0621 MAG TEK CRSN, 
FAX: 213-631-3956; Di8t. Mgt: Shelley Schira 

FAX: 804 .. 722-1194 

Manufacturers and Sales Offices Directory 
FL Vero Bch., John M. Hansen Assoc8. ... 
L Schaumburg, Seas (Silvers EIcIms.) .. 
MI SouIhfteId, M. GottlIeb Assocs. •...••.. 

407-778-4856 
709-893-7999 
313-356-4151 

Local Sales Offices & Reps 
CA Hayward,MenhaItan EJec. Cable Corp. 

· • • • • .. • • • .. • .. .. • .. .. • • • • • • . • • • • .. • • •. I10O-423-404O 
MN Sf. Pau~ Johnson eo. ............... .. 6.12-841-1878 CA Los Angeles, Manhattan EIec. Cable Corp. 
NH AmheISI, DA Crowley & Assocs. •••.. 603-873-7050 • •..• '.' . . . .. • . . .. • • . .. • • • . . • • • . • . • • • . .• I10O-423-404O 
NY RockvIlle Centre, $01 Assocs., Inc. .... . 516-536-4242 CA Sen Francisco, Manhattan EIec. Cable Corp. 
NY UpsIate, Inactive Comp. Sis. ........ .. 
NO ReIei!;I. F.aD. Sis. Corp. ........ , .... . 
OH Cleveland, RK Comps. ........... , .. .. 
OR Beaverton, UniComp, Inc.' ............ . 
SC Mauldin, C8rI Hart ................... . 
TX Plano, Mega Tech MkIg., Inc. ........ .. 
VA DenvHIe, F.ao. Sis. .................. . 

315-445-9600 
919-632-0202 
216-642-9312 
503-643-1645 
603-286-2323 
214-423-8342 
804-836-1499 

.. .. .. .. • .... . .. .. • .. • .. .. • .. .. .. .. • ... I10O-423-404O 
GA AlIaida, Manhattan EIec. Cable Corp. 

· .. . .. . . . . . . .. . • .. . . . . . . .. . . . . . . . . . . . .. 800-356-4796 
IL Niles, Bensdarf & Johnson .... ........ 709-647-8512 
IN Indienllpols, Wiltrout Sis., Inc. ••••••.•• 317-577-7500 
MA HoIIston, Manhattan EJec. Cable Corp. 

· . • . . • . . . .. . . • . • . . • . . . • . . • . • . • . • • . • . • • • 800-255-1429 
VA H...,ron. Maida Dev. eo. ............ . 804-723-0785 MN Maple Grove, North Central Sis. .•.•.• 800-829-2885 

Bridgeton, Menhattan EIec. Cable Corp. VA Manassas(Northern), F.aD. Sis. Corp. NJ 
. ....•... .•. ... ...•. .•. . ... .. .... . •..•. 703-369-7212 · . . . . .. . . . . . . . . . • .... . . • . . • . .. . . .. . • • • • • 800-226-2293 

WA Snohomish, Un~ Inc. ............ 206-566-0511 NJ Fairfield, Manhattan EIec. Cable Corp. 
...... ... ................. ... ...... .. ... 800-888-0148 Can Dundas, D. J. Hyslop & eo. ........... 416-621Hl2611 OH 
Cleveland, MenhaItan Elec. Cable Corp. 
.. .. . .. .. . . . ... .. ... .. .. . .. .. • .. • .. • .. • 800-966-9473 MAINE POLY, INC. p.o. Box 8 Rle. 202, Greene, ME 

04238, Tel: 207-946-7440, FAX: 207-1146-5492; FSC No.: TX Houston, MsnhaItan EIec. Cable Corp. 

46260;EmpL:13O; SIs. Mgt: Jon Chase WA ~'E~'MktQ:'G;p:,';;';';":::::: == 
MAIN PROTOTYPES L Tn. Moldmakers/lnjeclors, 15 Local DIIJtJIbutot3 

RagUn PL, Cambridge, ant, CAN N1R7J2, Tel: 519-622- ~ Madison, Sea Wire & Cable ......... .. 

2291,FAX:519-622-3208;Ernpl:10; SIs. Mgt: David Main CA ~:~"\,..~=~::::::: 

MAKK-O INDUSTRIES, 761 Nepperhan Ave., Yonkers, 
NY 10703, Tel: 914-376-0160, 914-376-0161, FAX: 914-
376-0162; Empl.: 18; SIs. Mgt: Vmcent Passalacqua; Di8t. 
Mgt: Debbie Carroll ...... .. . .. . .. .. . .. .. . .. .... Co15116 

Local Sales Offices & Reps 
AZ Prescoll, IMEC ..................... .. 
MA Lee, Francis Biasin ................. .. 
NJ Upper Montclair, McCarron Enlprs. ... . 
NM Albuquerque, IMEC .................. . 
TX Dallas, S & B Sis. ................... .. 

602-445-8727 
413-243-0970 
201-783-3112 
505-294-1124 
214-369-5936 

CA Long Beach, John a Rudy eo. ..... .. 
CA 0akJand, Brill EIcIms. ................ . 
CA San Joee, Compass Comps. ........ .. 
CA Santa Clara, Trinity Elctms. .......... . 
CO Denver, OSlO ........................ . 
CT Greenwich, Wise Comps. ............ . 
FL Orlando, Hammond EIcIms. .......... . 
FL Pensacola, EIcIm St4Jp. eo. ......... . 
FL Tamarac, Pacer Elctms. ............ .. 
FL Tampa, Dow EIcIms. ................. . 
LA Harahan, MG EIctms. ............... .. 
MD OwIngs MlI~ Cameo EIcIms. ........ .. 
MA Burlington, QPl ..................... .. 
MA Hudson, Metro Wire & Cable ........ .. 

MAIDA DEVELOPMENT CO. 20 Ubby SI., Hampton, MALCO, DIV. OF MICRODOT, INC. See Microdot, 

205-772-9616 
816-442-7204 
714-381Hl468 
213-636-6934 
415-834-5888 
409-432-7575 
408-880-9011 
303-292-8594 
203-531-4880 
407-849-6060 
904-432-8916 
305-749-1910 
813-626-5185 
504-733-0070 
800-227-7077 
617-229-2424 
509-562-8288 
617-93!H133O 
800-969-9220 
607-729-3528 
716-361-1100 
914-699-2224 
800-274-6266 
315-437-6811 
800-543-4483 
800-282-1262 
800-321-1203 
800-662-1054 
800-322-8583 
800-692-7425 
800-562-5780 
901~ 
512-478-85ee 

VA 23663, Tel: 804-723-0785; Empl.: 299; . SIs. Mgt: Interconnect Sys. Div. 
MA Woburn, Pacer ..................... .. Edward T. Maida, Frank 'fhon1lson 
MI Madson HeIghts, Quad EIcIms. .•••.•• 
NY Johnson City, Help EIctms. ......... .. 

................•......•...... Ao1088-1088,1942-1944 MALLORY BATTERY, See Duracell IntI. 
LDcaJ Sales Offices & Reps 

CA La Habra, Cygnus SIs. Engrg. Corp. ... 213-691-2993 
CA Redwood City, Hickey lnels. Sis. Corp. 

415-594-9978 

[§~ 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 101h 51 . Oakland. CA 94606 

( I ~!inl'liri ) 
(213) 452-8002 

[§~tf. 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 101h 51 .. Oakland. CA 94606 

( eMlDJllllane
) 

(213) 452-8002 

MALLORY CONTROLS. Emenon Electric 
Canada. P.O. Box 210, 1079 Parkinson Rd. Woodstock, 
ant, Csnada N4S 7W8, Tel: 519-539-4891, TELEX: 23 
MaY 001, FAX: 519-539-6664; FSC No.: 37942;76055; 
SIs. Mgt: Joe Lsbonte; Di8t. Mgr: Joe Labonte 
.................................... Ao1091,2064-2065 

Local Sales Offices & Reps 
IL Chicago, M & S Sis. ................... 706-934-1200, 

FAX:709-934-9169 
MN Sf. Pau~ Johnsoo Co ................... 612-641-1878, 

FAX:612-64HI148 
NY New YorI<, Hebert Rude Assoc., Inc. ..•. 212-721-1001, 

FAX:212-721-1004 
OH Cleveland, ESI ..... 216-831-9555,FAX:216-831-8647 

NY Long Island City, H. L. Dells ......... .. 
NY ML Vernon, OAR/All American ....... . 
NY Rochester, Simcona Elctms. ..••..•... 
NY Syracuse, Newarl< EIcIms. ........... . 
OH Cincinnati, Hughes ~ .......... .. 
OH Columbus, Hughes Peters .......... .. 
OH Strongsville, CaJveit Wire & Cable •... 
OH Yellow Springs, ElecIroshieid ..••..•.. 
PA Allentown, P. A. Peters .............. .. 
PA HarrIsburg, CUmberland Elctms. ..... . 
PA Montgomeryville, Pytronic Inds. .•..•.•• 
TN Memphis, Bluff City EIcIms. .......... . 
TX AustIn, Wholesale EIcIm. Supp. •...... 
TX Housto.!\ Houston Wholesale EIctms. 

TX Dallas, Eltec Sis. ... 817-286-2896,FAX:817-282-3010 TX 
UT 

Houston, Kent EIcIms. ............... . 
Sail Lake City, Kimball EIctms. ....... . 

713-644-8320 
713-78()07770 
601-32&-2075 
602-234-9921 
206-282-2511 

MALLORY CONTROLS, Emerson Electric, 2831 
Waterfront Pkwy-E. Drive, indianapolis, IN 46214, Tel: 317-
326-4010, FAX: 317-326-4244; EtI1:lL: 2,000; SIs. Mgt: 
Lewis Jones 

MALLORY/NORTH AMERICAN CAPACITOR CO. 
4760 Kentucky Ave., Indianapolis, IN 48241, Tel: 317-856-
3731, TELEX: 317-687-6090, FAx: 317-856-2500; EmpI.: 
450; Di8t. Mgt: Tom Green, V.P. SIs. & MkIg. 

MANAGE, INC. Fibre Optics Elctrns. Sys. Grp., p.o. 
Box 175, 40 Nichols Ad, Chicopee, MA 01014, Tel: 413-
592-9123, FAX: 413-594-4691; EmpL: 33; SIs. Mgt: David 
Menard 

MANGER ELECTRIC COMPANY, INC. W. Hervy St, 
Stamford, CT 06902, Tel: 203-348-7761, FAX: 203-324-
5447; FSC No.: 20282; EmpL: 100; SIs. Mgt: Peter J. 
Romaniello 

• Manhattan® 
ELECTRIC CABlE CORPORATION 

FAX: 914-967-1616 
MANHATTAN ELECTRIC CABLE 

VT 
WA 
WA 

Belhe~ Clifford 01 vermont ........... . 
Seattle, Radar EIec. eo. .............. . 
Woodinville, Northwest Wire & Cable 

MANN, . HENRY, INC. 3993 Mam Road, Huntingdon 
Valley, PA 19006, Tet 215-355-7200, TELEX: 6851160, 
FAX: 215-355-5134; EmpI.: 52; DIst. Mgt: MIckey Hoffer 

MANTEX CORP. 1800 M-..ota Ad, p.o. Box 15E, 
Oxfonl, MI48371, Tel: 313-629-6210. FAX: 313-626-1520; 
EfT1II.: 100; SIs. Mgt: David Rice 

MANUFACTURERS COMPONENTS, INC. 2260 w. 77 
St, Hialeah, FL 33016, Tel: 305-556-4481, 6QO-367-1l377, 
TELEX: 514181, FAX: 305-823-8934; Empl: 5; SIs. Mgt: 
Jackie Barker 

MANU-TRONICS, INC. 8701-100lh St, Lakeview 
Corporate Pk., Kenoshs, WI 53142-8508, Tel: 414-947-
7700,414-947-7302, FAX: 414-947-7729; Ernpl: 300 

MARATHON POWER TECHNOLOGIES, p.o. Box 
6233, Weco, TX 78714-8233, Tel: 817-776-0850, TWX: 
91O-S94-5203 MARATHON WAC 

MARATHON SPECIAL PRODS., Marathon Electric. 
13300 Van Camp Ad, BowUng Green, OH 43402, Tel: 419-
352-8441, TWX: 81Cl-499-2986, FAX: 419-362-0875; FSC 
No.: 28405; EmpI.: 150; SIs. Mgt: J. CampisI 

CORPORAOON, Station Plaza, Rye. NY 10560, Tel: MARCO MANUFACTURING CO. INC. 2021-43 So. 
914-967-8000, TELEX: 137-367; Empl: 150; SIs. Mgt: 29th St, PhIladelphia, PA 19145, Tel: 215-483-2332, FAX: 
Allan P. MarconI, VP. Sis. & MkIg. .............. C>1771 215-334-4990; Ernpl: 3&010 

728 North American offiCes only. For worldwide reps & distributors, see Vol. W. EEM.1991 
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Manufacturers and Sales Offices Directory 
MARCON AMERICA CORP. 998 FOI'89I Edge Dr. Vernon Local DisIrIbutoI8 

Hills, IL 60061, Tel: 312-91:H98O, FAX: 312-913'1150; CA Los Angeles, NaIl. Wire & Cable ...... 213'225-5611 
~: 14; SIB. Mgr: Tony 0Ita; DIst. Mgr: Helen A Stubbs CA San Bemadno, IOOL DIeIecIrics West 

MARCONI CIRCUIT TECHNOlOGY CORP. 160 
SrnIIh St, Farmingdale, NY 11735, Tel: 516-293-8636, 
FAX: 516-293-0061;~: 500; SIB. Mgr: Kurt Kuhl 

MARCONI INSTRUMENTS, 3 Pearl Court, Allendale, NJ 
07401, Tel: 201-934-9050, FAX: 201-934-9229; SIB. Mgr: 
Carl Pepple, Gall. Mgr. ............ .. .. .. .. .. .... 001292 

LoceJ Sales Offices & Reps 
AZ Tempe, ScIentific Dvcs.West .•..... '" 602-73CH1774 
CA CItrus Hights, Lany Allen dlblal LK Allen 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 916-636-7655 
CA Santa Fe Springs, Wallace & Wallace 

....................................... 213-945-2908 
CA Shingle Springs, LK Allen Comms. .... 916-676-2533 
CO Broomfield, ScienIIIIc Dvcs. West ..... 303-469-5145 
CO Uttlelon, K C. Markaters, Inc. ......... 303'972-8411 
FL Orlando, Panterra Sis, Inc. ............ 407-865-6130 
GA Alpharetta, Panterre SIs. .............. 404-772-9944 
GA Decatur, Panterre Sis, Inc. ............ 404-325-0165 
L Schaumburg, KW. Meyers •.•..•.•••.• 706-882-<1808 
IN Indianapolis, K Meyers ............... 317-573-0966 
KY Loulaville, Wabsler Assocs.. Inc. ...... 502-937-8169 
MD Burtonsville, Elect. Mktg. Assocs. . . . . .. 301-792-9300 
Me Laurel, Elect Mktg. Assocs. ........... 301-953'7600 
MA WeetIord, ICS Assocs. ................ 506-765-5131 
MA Westford. ICS Assocs. ................ 508-892-3545 
MI Houghton Lake, W.E.Price & Co. ...... 517-366-8702 
MI ~,WabsIer Assocs, Inc. ...... 313'375-0420 
MN Minneapolis, KW. Meyers ... . . . . . . . . . . 612-622-9253 
MO Maryland HgIs., Comma. Equip. SpeciaIIiea 

....................................... 314-291-7841 
NJ Allendale, Allan Mowat...... .... .. .... 201-934-9050 
NM AI:Iuquerque. ScienIiIic Dvcs. ......... 505-863'3668 
NY Rochester, TAE-REP ................. 716-58&-6710 
NY Whitney Point, Tae-Rep .............. 607-692-3705 
NC Pineville, Corrvnunicalions Mktg. Sf, Inc. 

...•.......•..•.•...•............•.... , 704-542-0374 
OH St Mary's, Thomas Shelby Co. .. .. .. .. 41 ~94-3377 
OR Oregon City, Proctor Sis. & Mktg. ..... 503'657-7563 
TX Austin, Eng. Equip. Sis. ............... 512-467-9655 
TX Dallas, EES ........ .. .. .. .. .. .. .. .. .. . 214-644-8881 
TX Richardson, Engrg. Equip. SIs. ........ 512-467-9655 
VT GranIteville, ICS Assocs. ...••..•..•... 602-476-4223 
WI Burtonsvltle, KW. Meyers Co. ......... 708-862-4806 

MARa INSTR. CO. 907 South East 13th PL, Cape Coral, 
FL3399O, Tet 813'574-8788; EmpL: 14; SIs.Mgr:T.SwiIt 

MARKAT DtV. Wild Oats Corp.. 1432 Fox Hollow Way, N. 

CO Denver, Brownell EICIms. ............ . 
NY EndweH, Pryme-Une ................ .. 
CT Hartford, Wes-Garde ................ .. 
FL DavIe, Arco Distrs. .................. .. 
FL Lakeland, Switch Controls .......... .. 
GA Atlanta, Aocu-Tech cable ........... .. 
IL Chlcago, Fay Electric Wire .......... .. 
II. West Chicago, J.J. Glenn ............ . 
IN Indianapolis, Marian Rubber ......... . 
KS WIchita, Midwest Aircraft Supp. ...... . 
LA Naw 0r1eans, RadIo Parts ........... . 
MD Rockville, Read Plastics ............ .. 
MI St Clair Shores, Spemco ............ . 
MN BloomIngton, KL TannenlH .......... . 
MO St Louis, MIdwest Switch ........... .. 
NY Rochester, Slmcona EICIms. ......... . 
OH Chagrin Falls, ElecIrolock ............ . 
OR Wilsonville, O.TS Wore .............. . 
SC Greenville, EIectroIock, Inc. .......... . 
AR Uttle Rock, Hisco ................... .. 
CT MancIleater. IMS Inc. ............... .. 
VA Roanoke, Centrol Distbn. ............ . 
Can Mississauga. Ont., MarIIex-BarreIt Ltd. 

714-361-4734 
303'333-3541 
607-746-5200 
203-527-7705 
305-473-2550 
800-282-7619 
404-455-B422 
706-267-9222 
706-293'7600 
317-636-6525 
316-267-3318 
504-561-5959 
301-881-7900 
313'771-2700 
612-881-6700 
314-567-7164 
716-326-3230 
216-543-8826 
503'882-7050 
803-297-9930 
501-58&-3105 
203'28&-7005 
703'774-4586 

416-821Hl22O 

MARKEM CORP. 150CongreasSt,Keene, NH 03431, Tel: 
603'352-1130, TELEX: 710-366-1800, FAX: 803-357-
5671; FSC No.: 3836Q; EmpI.: 1400; SIs. Mgr: Rich 
Howsen 

MARKENRICH CORP. 1612 Flower Avenue, Duarte. CA 
91010. Tel: 816-359-9190, TELEX:296727,FAX:816-359-
5223; FSC No.: 63837; EIT1lL: 8 

MARK EYELET INC.. AMP, Inc. 63 Wakelee Rd., Wolcott, 
CT 05716, Tel: 203'756-8847, TELEX: 66-6191, FAX: 203' 
755-941 0; ~L: 90; DIst. Mgr: Andrew Babiak 

Local DistributoIa 
CA San Francisco, Marshall .............. 408-942-4600 
CA SAn Jose, Compass Camps. .. ........ 406-432-7575 
CT W,,111ngIord, Cronin ................... 203'265-3134 
FL Orlando, Hammond Elctms,1nc. ...... 407-841-1010 
FL Orlando, Marsha" ..................... 407-767-8585 
IL Chicago, Newark ..................... 312-784-5100 
MA Needham, cronin ............ .. .. .. .. . 617-449-5000 
NY Bohemia, Car-Lac EIctms. ............ 516-567-4200 
NY Rochester, Masline Elctms.,lne. ....... 716-546-5373 
PA Philadelphia, Powell EICIms. .......... 215-365-1900 
WI Milwaukee, Marsh EIcIms. ............ 414-475-6000 

Myrtle Beh., SC 29582, Tel: 803-249-5191, FAX: 803-249- MARK POlARIZED CORP. 25 Davids Dr, Hauppauge. , 
5191;EmpL:211; SIB.Mgr:KLCampbeH; DIst.Mgr:W. NY 11788, Tel: 516-273-1122, FAX: 516-436-7257; FSC 
R Heather No.: 5895;~: 10; SIs. Mgr: Ronald M. Miller 

Markel 
CORPORATION 

FAX: 215-270-3138 
MARKEL CORP., P.o. Box 752, Non1stown, PA 19404, 

Tel: 215-272-B96O, TWX: 510-860-0929; FSC No.: 03690; 
~: 228; SIB. Mgr: Allan R. SoIdwIsch; DIst. Mgr: L J. 
Clemente ...................................... Co1877 

Local Sales Offices & Reps 
AZ PhoenIx. Sheller-Kahn ................ 602-257-9015 
AL MonIgomery, MYA, Inc. ............... 205-294-1946 
CA LA. Nail Wire & Cable ............... 213'225-5611 
CO Evergreen. MidlWest Co. ............. 303'374-4929 
CT Harnden, Oatcom .... .. .... .. .. .. .. .. • 203'28&-7005 
FL Deerfield Beh., Jack Krutak & Assoc. .. 305-427-4202 
H.. SchIller PI<., Wm R. Bolles ............ 312-876-7888 
MO Glen Burnie, F. Loll ................... 301-744-4611 
MA Waltham, 0aJc0m .................... 617-891-4600 
MI Canton. L George & Assoc............ 313-454-0580 
MN Minneapolis, Technical Camps. Grp. .. 612-536-9512 
MO FIoriasant, Mid/West Co. ............. 314-837-3361 
NJ Colonia. Hell & Ficarra................ 201-361-5193 
NY Lynbrook, Heft & Ficarra .............. 516-599-3351 
NY Rochester, Apex ...................... 716-272-7040 
OH Chagrin Faile, EIecIroIoCk ...... . . .. ... 216-543-8826 
PA Flourtown, CGM Inc. ...... .. .. .. .. .. .. 215-233-0333 
SC Greenville, EIectroIock Inc. ............ 803-297-9830 
TN Murfreesboro, Alpha Mktg. ............ 615-696-6102 
TX Richardson, c.J. Garvey .............. 214,234-3371 
WI Mequon, Wm R. Bolles ............... 414-241-3320 
EXP PIymouIh Meeting, Pa, Ballogh & Thrall 

....................................... 215-625-5710 
Can RelcdaIe.Ont. True North Technology 

....................................... 41'6-744-2233 

MARKTECH INTERNATIONAL CORP. 5 HemloCk St, 
LaIham, NY 12110, Tel: 516-786-6591, FAX: 516-78&-
6599; ~: 42; SIB. Mgi-: Lou Vereninl 

MARLEE SWITCH CO. 933-D N. Central Ave., Upland, CA 
91786, Tel: 714-882-8988, FAX: 714-882-8988; Empl: 10; 
SIB. Mgr: LeRoy Tichy 

FAX: 214-341-5212 
MARLOW INDUSTRIES, INC, 10451 Vista Park ReI., 

Dallas, TX 75236-1645, Tel: 214-340-4600, TWX: 910-
880-5161; FSC No.: 55888; Err1IL: 160; SIB. Mgr: John 
Nelson; DiBt. Mgr: David Marlow ........ C·1&30-1631 

MARQUARDT SWITCHES INC. 2711 Ale. 20 East, 
Cszenovia, NY 13035, Tel: 315-655-8050, TELEX: 703' 
287-UD, FAX: 315-655-6042;' SIs. Mgr: R. A Phllipchik, 
VP. MkIg.; DIst. Mgr: P.O·Addsrio 

MARSH-MCBIRNEY, INC., 4539 Metropolitan Court, 
Frederick, MD 21701, Tel: 800-368-2723, 301-874-5599, 
TWX: 710-828-0083, FAX: 301-874-2172; ER1lL: 9Q; SIB. 
Mgr: K Stelding 

MARSH PRODUCTS, INC. Spectrum Companies, 
Inti., 336 McKee St, BatavIa, IL 60510, Tel: 706-679-8006, 
FAX: 706-879-8072 

MARTEL ELECTRONICS, Sa lrOJaIrial Way p.o. Box 897, 
Salem, NH 03079, Tel: 803-883-0888, FAX: 603-898-8820; 
SIB. Mgr: David DeVries 

MASTER 
MARTIN SOUND PRODS. INC. 28 Alpha Pwk. 

Cleveland, OH 44143'2297, Tel: 216-442-2288, FAX: 216-
442-7713; ~: 4; SIs. Mgr: Christopher Martin; DIst. 
Mgr: CIwIsIopher Martin 

mARWAY 
PRODUCTS INC. 

FAX: 714-973-2931 
MARWAY PRODS. INC. 311 N. ClaraSt, Sa1taAna, CA 

92703, Tel: 714-973-1800; FSC No.: 60955;~: 23; SIB. 
Mgr:TomGorath ........................ 002212-2213 

Local Sales Offices & Reps 
AZ Glendale, Sunblrd Inds, Inc. ........... 602-439-0134 
CA MIlpitas, Ward EIcIm. Packaging SIs. •. 408,Il45-0420 
CA Santa Ana, Marway Prods, Inc. ....... 714-973-1600 
CO Monument, Sunbird Inds., Inc. ......... 719-481-2900 
CT Meriden, ~ Conversion Sys. 203'235-4888 
FL Land 0' Lakes, AJ's Pawar Source, Inc. 813-996-2583 
MD Landover, Sal-Tronics, Inc. ....... .. . .. 301-341-2700 
MA Hopkinton, EasIam Sys.lnc. ........... 506-435-2151, 

506-435-2517 
NH Londonderry, PeS- Power Conversion Sys. 

. . . . . . . . . • . . . .. . . . • . . . . . . . . • . . . . . • . .. . • 603-434-2371 
TX Richardson, Interactive Co~ SIs. .... 214-889-2277 
WA Bellvue, Underwood HenIfy ........... 206-643'1793 

MASTECH, INC. Lorlin Test Svstems. PrecIsIon ReI., 
Danbury, CT 08810. Tel: 2b3-744-0096, TELEX: 
7104565030; E~: 57; SIs. Mgr: L Sanders CorbIt 

MASTER APPLIANCE CORP. 2420 18th St, Box 88, 
Racine, WI 53403, Tel: 414-633'7791, TELEX: 269-505; 
FSC No.: 93284; Err1JI,: 54; SIB. Mgr: Dan Royer, NaIL Sis. 
Mgr~ DIst. Mgr: F.W. Krescanko, Int'L Sis. Mgr. 

MASTER BOND, 154 Hobart St, Hackensack, NJ 07601, 
Tel: 201-343-8983. FAX: 201-343-2132; FSC No.: 59504; 
E~: 16; SIs. Mgr: James Branner . 

Distributor 

MASTER DISTRIBUTORS, P.o. Box 25662, Los 
Angeles, CA IlOO25, Tel: 213'452-1229 
............. 1247, 1832, 1738, 11148,2188, 2308, 2420; 

801152,1210,1313,1350,1384,1380,1 .... , 1508, 
1526,1567, 1m. 1832, 1730. 1m, 1792, 1852, 

1880; Co1052, 1348, 1410. 1478, 1538, 1_, 1818 
................................................................ 608, 610,611, 
612.618.631.632.635,641.649.651.652,661,665, 
667,668.669.672.689.692.695,699,700.701.710, 
717,720,722,723,727.731,737,738,753,755.763. 

772,784.789.792,803,807,808,810,812,817 

FAX: 213-399-8600 
MASTER ELECTRONIC CONTROLS. p.o. Box 

25905,LosAngeles,CAIIOO25, Tel: 213'452-1336, TELEX: 
182041 MASTER SNM; Err1IL: 74; SIs. Mgr: Jamil Nizam; 
DiBt. Mgr: Belinda Valle ................. 801541-1644 

[§~tt 
~, 
(415) 834-5888 
610 E 10th St., Oakland, CA 94606 

(213) 452-8002 

EEM 1991 North American offices only. For worldwide reps & cIlstributors, see Vol. W. 729 



MASTER Manufacturers· and Sales Offices Directory 
Local Sales Offlcea & Reps 

CA Loa Angelae, Mastet Dlstrs. ........... 213-829-4856 
CA Santa Monica, Mastet Distrs. .......... 213-452-1229 

Local DiBtributots 
CA Oakland, Brill EIctms. ....... ,......... 415-63+5888 
CA santa Monica, Mastet Distra. .••...•.•. 213-452-1336 

MATEC INsTRUMENTS, INc.. 75 SouthSt. HopkInton, 
MA 01748, Tel: 508-435-9039, FAX: 508-435-5289; E"",,: 
55; SIs. Mgr: HarrY !ves . . . 

MATERIALS Rt:SEARCH CORPORATION, Route 303, 
Orangeburg, NY 10962, Tel: 91+35&-4200, TaEX: 
221882 MAC UR, FAX: 91+425-8075; Ernpl: 780; SIs. 
Mgr: Robert sJ<ase 

MATH ASSOCS, 2200 Shames Dr. Westbury, NY 11590, 
Tel: 516-334-6800, FAX: 516-33+6473 

MATHEMATICAL SYSTEMS DESIGN, INC. 11835 W. 
Olympic IIIvd. Suite 745, Loa Angeles, CA 90064, Tel: 310-
47&-7180, FAX: 310-47&-0942; SIs. Mgr: Lon Kramer 

THE MATHWORKS, INC. 21 Eliot Street, So. Natick, MA 
01760, Tel:· 506-653-1415, TELEX: 910-240-5521, FAX: 
508-653-2997 

MATRIX CORP. 2260 Distributors Dr. Indianapolis, IN 
46241, Tel: 317-246-2036, FAX: 317-246-6369; E""": 10 
................................................. 1)01185 

MATRIX CORP. 1203 New Hope Ad., Raleigh, NO 27810, 
Tel: 91&-231-8000, FAX: 91&-231-6001; EmpL: 65; SIs. 
Mgr: Michael Bryant 

FAX: 818-222-2304 
MATRIX SYSTEMS CORP., 5177 N. Douglas Fir Ad., 

CaJabasas,CA 91302, Tel: 816-222-2301; FSC No.:3;3281; 
Ernpl: 75; SIs.·Mgr: Randy Sue Rabideau .... : 801545 

Local Sales Offlcea & Reps 
AI. Huntsville, Reynolds Assoc., Inc. ..•.•• 407-25&-7000 
AZ Scottsdale, Feser Techn. Sis. •..•••.•• 802-946-4404 
CA Huntington Beach, Scientific Devices-West 

•. .• ••. .. .• •. .••••.• • •.•••••.•• ..•• •. .• 71+840-3501 
CA San Jose, Scientific Dvcs. West .•••••• 406-55+0455 
CO Broomfield, ScIentifIc Dvcs. ........... 303-46&-5145 
CT Meriden, PoIytek Assocs. ....•........ 203-634-4499 
FL Melbourne, Reynolds Aasocs., Inc. .... 407-25&-7000 
Fl Newport RlcheyICoral Spfings, Reynolds Assocs. 

.. .. .. .. .. • .. .. .. .. .. .. .. .. .. .. .. .. .. .. 407-25&-7000 
GA Duluth, Reynolds Assoc., Inc. ..•••..•• 407-25&-7000 
Il Arlington Hgts., CornIel MIdweeI .,.... 706-392-4040 
IN Indlenapolls,CornIeIMidwest .... , .... 317-253-1881 
KS Shawnee MissIon, CornIeI Midwest .. , 913-266-0762 
MA Ashland, PoIytekAssocs. ....... ; .. , .. 506-691-4741 
MA Falmouth Hgts., RJC Assocs. ....•.... 508-54Q-6632 
MI Southfield, ComteI-lnsIr. .............. 313-356-2505 
MN Wayzata, CornIeI Midwest ............ 612-476-1551 
MO Manchester, CornIeI Midwest ......... 314-227-7220 
NY Mamaroneck, Bassin Tech. Sis. Co. .•. 914-698-9358 
NC RaleIgh, Reynolds Assoc. ............. 407-25&-7000 
OH Cleveland, ComteIInatr. ••.••.. . •••. .•. 216-442-8080 
OH Columbus, ComteIlnstr. .............. 614-676-8305 
OH Dayton, CornIeIInatr. ................. 513-426-5310 
OR Portland, Topp Engrg, SIs. ............ 503-24+7265 
PA PIttsbUrgh, ComteIInatr. .............. 412-922-5720 
SC Greenville, Reynolds & Assocs........ 407-25&-7000 
TX carrollton, Seaton Corp..... .. .. .. .... 214-680-9860 
UT Scientific Oevicse ..... : .. .. .. .. .. .. .. . 801-973-9411 
VA Fairfax, SchibIey Assocs. ............. 703-591-3008 
WA Bellevue, Topp Engrg, Sis. ............ 206-747-5400 
WI New BerOn, ComteI MIdweeI ........ ,. 41 +54+6042 

MATROX ELECTRONIC SYSTEMS, LTD. 1055 St 
Regis Blvd, Dorval, au, canada H9P 2T4, Tel: 51+68&-
2630, TELEX: 05-822798, FAX: 51+685-2653; EmpL: 450; 
SIs. Mgr: Ed Dwyer, vp SIs.; Disl. Mgr: Bruce Seidel 

Local Sales Offices & Reps , 
AZ Tempe,FP Sis. ......... :: .......... .. 
CA MlS$ion Voejo, Angle Assocs. ... "" .. .. 
CA Redwood City, James S. Heaton Co. .. 
FLPlantallon, Gallagher ................ . 
GA Norcroea, Macro MkIg. .......... : .... . 
It.: Des Plaines, ESCO Assocs. ........ .. 
IN IndIanapoNs, S1B & Assocs. ......... . 
MD Randallstown, Chesapeake MkIg. •.•.. 
MA RancIoIph, Hatch Assocs. ............ . 
MI Grand Rapids, OEM EIctm. Sis. •••.••• 
MI St ClaIr Shores, OEM EIcIms. , •.•..•.. 
MN St Pau~ Proud IneIs. ............. : .. .. 
NJ Ft Lee, l"!eplUne EIctms. ............ .. 
NM AI:luquerque, FP Sis. ................ . 
OH Dayton, Dolluss-Root & Co. .... : .. ; .. .. 
OH Strongsville, DoIIuss-Root & Co. ..... . 

. TX Plano, RAM EIctms. .................. . 
OR Beaverton, N. R. Schultz ............ .. 
PA PIttsburgh, Dolfuss-Rool & Co. ....... . 
WA Bellevue, N. R. Schultz .............. .. 
can Scarborough, Ont, Bach-Simpson .•.. 

Local DiBtributots 

602-694-5303 
714-582-8858 
415-367-7156 
305-473-2101 
40+662-5580 
312-296-5310 
317-64+9227 
301-922-5997 
617-963-3306 
616-364-4024 
313-777-1750 
612-646-9428 
201-461-2789 
505-345-5553 
513-433-6776 
216-236-0300 
21+42+4455 
503,643-1644 
412-22.1-4420 
206-45+0300.' 
416-286-9932 

CA Garden Grove, Capacitor &/PI!. .....•. 71+638-0510 
CA Garden Grove, National Elctms. .•..•. 71+892-7749 
CA San Diego. Southland Comps. ......•. 61 &-673-3800 
CA San Jose, Passive Technlg. ...•. :... .. 406-435-5566 
CA Santa Maria, Garrett InsIrs. •..•..•..•. 605-922-D594 
CA W. Covina, CSI ..• ,................... 8111-960-4761 
CA Yorba linda, Corona EIctms. .•••.•..• 71+283-8185 
GA Norcross, Spectrum EIctms. .....•.... 404-449-1516 
II. Ar1ingIon Heights, MarIlyn........... 312-364-0444 
IN carme~ AItek Elctms. •.....•....•.•.•. 317-848-1323 
MD Gailhersburg, Axis EIctms. ••. . • . . . . • • • 301-840-9640 
MA Billerica, A. W. Mayer Co. ............. 617-22&-2255 
MA Billerica, BaldWin Comps. .....••..••.• 617-667-6710 
MA Wilmington, Aved EIctms. ..•...•..•..• 617-657-6310 
MN New Brighton, Parts 1 .••.••.......•.•• 612-633-8079 
NJ Fairfield, c.H.P s.. Inc. ...•........•••.• 201-882-0997 
NJ Kenilworth, VenIrOnics ................ 201-272-9262 
NY Ronkonkoma, Baldwin Comps. ........ 516-586-5700 
PA Norristown, Century EIctm. Comps. ... 215-631-5400 
TX Dallas, C & W ........................ 817-631-0395 
TX Dallas, Omni-Pro ..................... 21 +233-0500 
VA Charlottesville, Virginia EIctms. ....... 80+296-4164 
can Monlreal, Qua, Prelco ................ 51+389-8051 
can N. London, CM Peterson .... .. .. .. .. .. 519-434-3204 
can WillowdaIe, Ont, Electro Sonic . . . . . . . . 416-494-1666 

MATIHEY ELECTRONICS, Teklvision Equipment 
Associates, Box 393, South Salem, NY 10590, Tel: 91+ 
763-8693, TELEX: 493-0698, FAX: 91+763-9158; SIs. 
Mgr: Bill Pegler 

MAUELL CORP. 31 Old cabin HoI.1Dw Ad., P.O. Box 339, 
DIllsburg, PA 1701&-0339, Tel: 717-432-6686, FAX: 717-
432-8668; EmpL: 25; SIs. Mgr: Frank A. Ulrich; Dist. Mgr: 
Frank A. Ulrich 

MAUREY INSTRUMENT CORP., 4555 w. 80Ih St. 
Chicago, L 60629, Tel: 312-561-4555, FAX: 312-581-
2576; FSC No.:. 03942; E"""L: 50;· SIs. Mgt: E Meurey; 
Dist. Mgr: louis DerdzinsId ..•.. . . . . . . . . .. 1\°Z045-2053 

Local Sales Offlcea & Reps 
CT KlIHngworth, Gallagher Assocs. ...... . 
MA Framingham, Gallagher Assocs. ..... . 
TX Dallas, THT SIs. Co. ................ .. 

Local Disf1ibulols 
CA Garden Grove, Allied EIctms. .•......• 
CA Santa Clara, Allied Elclms. .......... .. 
CO Wheetridge, Allied Elclms. .......... .. 
CT RIdgefield, PIC ...................... .. 
FL Margate, Allied Elctms. ............. .. 
MA Wilmington, Allied EIctms. .......... ,. 
MI BaIlIe Creek, Great Lakes EIctms. , .. . 
MI Grand Rapids, SF EIctm. Supp. ....•.• 
MI Westland, Ailed EIctms. ............ .. 
MO St Louis, Allied EIctms. .............. . 
NY Mineola, Allied EIctms. .............. .. 
NC Rale'lJh, Allied EIctms. .............. .. 
OH Akron, StoII&-Friedman ............. ;. 
OH Clncimali, Stotts-Friedmen •.. : .•••... 
OH Dayton, StoII&-Friedman ............ .. 
OH Willoughby, Allied EIctms. ............ . 
OK Tulsa, Allied EIctms. ................ .. 
PA BaJa Cynwyd, Allied EIctms. ........ .. 
TN Knoxville, Shields Elclrns. ............ . 
TX Ft Worth, Allied Elctms. .............. . 
TX Houston, AUied EIctms. .............. . 
VA Alexandria, Ailed EIctms. ............ . 

203-663-2338 
617-626-2346 
21+783-1501 

.. WA SeaI1Ie,AIIed EIctms. ................ . 

71+55+073t 
406-727-1690 
303-425-7144 
203-451-1533 
305-973-3070 
617-942-0150 
616-963-6262 
616-45&-0216 
313-595-6565 
31+87&-1229 
516-246-2360 
91 &-621-()415 
216-253-7000 
513-57+7701 
513-29&-5555 
216-951-D908 
918-663-7830 
215-267-6940 
615-586-2421 
817-336-5401 
713-932-7321 
703-636-5002 
206-767-5772 

FAX: 714-960-6492 MAURY MICROWAVE CORP. 6610 Helms Ave., 
MATSUO ELECTRONICS, 2134. Main Street, Suite 200, Cucamoilga,CA91730, Tel: 71+987-4715, FAX: 714-687-

Huntington Beach,. Ck92648, T:eI: 71+98&-2491; Empl: 1112; FSC No.: 13047; EI11IL: 100; SIs. Mgr: M. A. Maury, 
864; SIs. Mgr: TedWlita8 • , ............. 1\0 1012-1097 Jr. 

MAXIMUM STRATEGY, INC. 1650 B~Rd.,San 
Jose, CA 95133, Tel: 406-72&-1526, FAX: 406-72&-7064; 
Empl: 15; SIs. Mgt: Wes Meador; Dist. Mgr: ernie 
Ohrenstien 

MAXMAR CONTROLS INC. 99 castleton St. 
PleesenfvIlle, NY 10570, Ter: '91+74'7-3540, FAX: 91+ 
747-3567; SIs. Mgt: Julius Chastant; Dist. Mgt: Julus 
Chestent ' 

MAXON PRECISION MOTORS, INc.. 638 Mitten Ad., 
Burlngeme, CA 94010, Tel: 415-697.e614, FAX: 415-697-
2887; SIs. Mgt: Sam RobInson 

MAXUS ELECTRONIC CORP. 2760 29th St. Boulder, 
CO 80301, Tel: 303-447-1226, FAX: 303-447-1446; Empl: 
6; 518. Mgr: Eric Slack 

MAXWELL ELECTRONICS, P.O. Box 12033, Research 
Triangle Park, NC 27609, Tel: 91&-646-1633; EmpI.: 8; SIs. 
Mgr: Joe HarrIson· 

MAXWELL LABORATORIES, INC. 6868 Belboa 
Avenue, San Diego. CA 92123-1506, T8I: 61&-27&-!il00. 
FAX: 61&-27&-1554; ErnpL: 600; SIs. Mgt: Michael M. 
Plum, V.P. MkIg. 

MBD INTERNATIONAl., P.O. Box 870577, Dallas, TX 
75287-D577, Tel: 21+786-5277, FAX: 21+40+0471; 
Empl.: 5; SIs. Mgr: Robert McLeod; Dist. Mgc: Robert 
McLeod 

MB DYNAMICS INC. 25665 Richmond Ad., Cleveland, OH 
44146-1483, Tel: 216-292-5850, TELEX: 510-601,. FAX: 
216-292-5614; EmpL: 45; SIs. Mgt: Ed Peterson 

MCCOY ELECTRONICS CO., A Sub-of Oak 
l!Jdustrles, 100 W_ St. P;O. Box B, Mt Holly SPrin9s. 
PA 17065, Tel: 717-488-3411. TWX: 51D-650-3546, FAX: 
717-486-5920; FSC No.: 00136; Empl: 450 
................................ :.. ... ..... 1\0 1380-1387 

Local Sales Offlcea & Reps 
AI. Huntsville, ElcIrn. SIs., Inc. ............ 205-533-1735 
AZ Phoenix, SUnweet MkIg. .............. 802-893-7677 
CA Chatsworth, Wes-K ............... ,... 816-700-0933 
CA San Mateo, MeMn Sis. ............ .... 415-34&-7445 
co Grand Function, Krebill Comp. Sis. ..•. 303-243-6220 
CO Uttleton, Advanced Tech MkIg. ....... 303-79&-4200 
Fl Oviedo, Conley & Assocs. ...••.....••. 407-365-3263 
GA Noroross, EIctm. Sis., Inc. ............. 404-448-6554 
IL Glendale Heights, Beta Technlg. Sis., Inc. 

....................................... 312-790-9886 
IL Northfield, Feller Assoc. . . . . . . . . . . . . . • . 706-446-8065 
IN . Kokomo, Schillinger Assoc., Inc. . . • . . • . 317-452-4057 
IA Cedar Rapids, Jack L Tucker & Assoc. 

KS Lenexa, Mid-Tech Assoc. ............ . 
MD Towson, Dickieon Sis. ............ ' .. .. 
MA Norwood; Naton Assoc. ............. .. 
MN Minneapolis, DUnlop Conal!& ... : .... . 
NM Albuquerque, Sunweet MkIg. .........• 
NY Binghamton, Foster & Wagar, Inc. ••... 
NY New Rochelle, AsI::or EIctms. ....•..•. 
NY Rochester, Foster & Wagar, Inc. .•••.•. 
NC eery, EIctm. Sis., Inc. ...... , .......... . 
OH Cincinnati, Stegman BlaIne MkIg. ••.. , 
OR Tigard, Elleeh Incorp. ............... .. 
PA Ft Washington, Beta SIs. ............ . 
TX Austin, R. F. Kimball Co. . ' ............ . 
TX Richardson, R. F. Kimball co. ........ . 
VA CharlottesvIlle, PDQ SIs. ............ .. 
WA Bellevue, Elleeh. Incorp. ... ;., ...... .. 
EXP NJ, Oradel~ Sylvan Ginsbury Ltd. •...• 

31&-362-1019 
913-541-0505 
301-1123-0923 
617-762-3224 
612-54+1070 
505-698-6471 
807-72+7093 
91+235-8836 
716-385-7744 
91&-467-8486 
513-72&-1969 
503-68+3458 
215-643-8850 
512-443-5284 
214-231-3447 
80+97&-7085 
206-643-4330 
201-261-3200 

MCCURDY RADIO INDUSTRIES LIMITED, 108 
Cernfa1h Road, Toronto, Ont, CAN M4A 2l.4, Tel: 416-751-
6262, FAX: 416-751-iI455;SIs. Mgr: Murray Porteous; 
Dist. Mgr: Murray Porteous 

MCE SEMICONDUCTOR, INC. 1111 Falilleld Dr. West 
Palm Beech, FL 33407, Tel: 407-645-2637, TELEx: 44105 
(MCE UI), FAX: 407-683-8275; Empl: 58; SIs. Mgr: 
Thomas Munn ., 

MCFADDEN SYSTEMS, INc.. 11835 ESmith Ave., santa 
Fe Springs, CA 90870, Tel: 213-Q46-4414, ~:677161, 
FAX: 213-946-1291; FSC No.: 25750; EmpL: 30 

MCG ELCTRNS., 12 Burt Dr. Deer Park, NY 11729, Tat: 
516-586-5125, FAX: 516-586-5120; FSC. No,: 29779;' 
EmpL: 45; SIs. Mgr: Don W~ ........ 801376-1378 

Local Sales Offlcea & Reps 
FL Lake Mary, Pure PowerJnc. ........... 407-333-3212 
GA Atlanta, On-Track Sys., Inc. ........... 40+451-11885 
IN Indianapolis, Domino ................. 317-841-6159 

730 North American officesonly~ ,f;orworIc:lWide reps. & distributors, see Vol. W; EEM 1991 



Manufacturers and Sales Offices Directory 
MA Woburn, EMS ...... , .. • .. . .... . . .. .. .. 617-229-6686 
MI Brighton, Cesko SIs. Co. ...••.•......• 313-227-5061 
MN St louis PI!., Electro Midwest......... 612-922-7017 
NJ Celdwel~ RTS Data .. . . . . . . • . . . . . . . . . • 201-228-5249 
OK Oklahoma CIty, Computer Power .•... 405-848-2522 
OK Tulsa, Allan & Assoc. ••••.•••.•..•.... 918-663-6713 
TN Alcoa, Powerforce Sys. .•..•......•... 615-970-7584 
TX Richardson, Devices, Inc. .....•....... 214-991-1202 
lIT Salt Lake CIty, S&T Mktg. .....•....... 601-268-6163 
WV Huntington, Seco, Inc. . . . . . . . . . . . . . . . . . 304-522-9732 
Can Richmond HII~ Ont, Computer Power Eng. 

••..••••••..•.....•......•.•....•..•.•. 418-764-1548 

Local DistrIbutDrs 
GA Norcross, Alltel Supply.. ..•. . .. ... .. .. 404-448-5210 
NC Charlotte, Data Directions ............ 704-588-5622 
PA E Qakmont APe Video ..........•... 412-628-1414 
TX Lubbock, Wesco '" . . . .. . . . . . . . .. . • ... 806-747-3256 

FAX: 219-465-2456 
MCGILL MANUFACTURING CO., INC., 909 North 

Lafayette Street, Valparaiso, IN 46383, Tel: 219-465-2200; 
ErnpI.: 295; SIs. Mgr: Tom Morris ..•..... B 0 1734-1736 

Local Sales Offices & Reps' 
AL Huntsville, James E Heusser AsJy. .... 205-936-3896 
AR Hot Springs, Automation Supp., Inc.. ... 501-767-5444 
CA Cotati, Joseph Foster ............•.... 707-792-4392 
CA Oceanside, Mark Waggoner .......... 213-904-0156 
CO Northglenn, Dan Ryall ................ 303-452-8185 
CT Bristol, ErIc Peterson ................. 203-297-7464 
IN Bremen, Jan Richard Stahly ....•..... 219-282-3592 
IA Dee Maines, Jerry Bunch Electrical SIs. 

MI Chelsea, Riel< Mayday ......•...•..•.. 
MN Eagan, Stan Lock .................... . 
MS Brandon, Service Electrical SIs. ...•... 
MO Sl Peters. Neil Klocke ............... . 
NJ Lauren SprIngs, Jim Cawood ........ . 
NM Albuquerque, Paul Atkinson •......... 
NY Old Bethpage, Susan Razzano ...... . 
NY' Silver Creek, Scott Earsing .••........ 
OH Euclid, Joe Ciulla .................... . 
SO Columbia, Harold Heston •............ 
TN Nashville, Richard Hardy ..•.......... 
TX Dallas, Raley Sis. Co. ................ . 
lIT Satt Lake CIty, Kev Paul ......•....... 
VA Richmond, Wynn Meredith ........... . 
WI Kenosha, Wally Coais ............... . 
Can Mlssissauga, Ont., Marr EIec. Ltd. .... . 

515-287-7057 
313-995-2965 
612-890-9347 
601-992-9122 
314-947-2259 
215-359-3706 
505-292-1222 
718-630-5011 
716-325-3485 
216-574-7164 
803-733-0941 
615-748-1150 
214-368-1683 
801-484-9941 
804-275-7970 
312-299-2354 
416-277-9481 

MCGUIRK ELECTRONICS CO. INC, 212 So. Main St P. 
O. Box 853, Middleton, MA 01949, Tel: 617-933-3500; FSO 
No.: 55902; ErnpL: 10; SIB. Mgr: R O'Neill 

MCI TRANSFORMER CORPORATION. 411 
Manhattan Ave.. Babylon, NY 11704, Tel: 516-567-0510, 
FAX: 516-567-0624; EmpL: 50; SIs. Mgr: Timothy J. 
Williams ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... Ao2266-2276 

Loca(Sa/es Offices & Raps 
MA Orange, Mel Transformer. . . . . . . • . . • . . 508-544-8806 
NH Nashua, Kay Sis. 01 New England, Inc. 

603-668-8742 

IIIKENZIE 
TECHNOlOGV 

FAX: 415-651-1020 
MCKENZIE TECHNOLOGY, 44370 Old Warm Springs 

Blvd., Fnsmont CA 94538, Tel: 415-851-2700; EmpL: 175; 
SIs. Mgr: Kari Trautman; Dist. Mgr: VICky Wodopianov 
................................................. C0 1467 

Local Sales Offices & Reps 
Al Huntsville, cartwright & Bean, Inc. •. ;. 205-630-1540 
AZ Phoenix, Mercury Engrg. Sis., Inc. •••.• 602-265-0344 
CA Pleasanton, Moutthrop Sis., Inc. ....... 415-463-0450 
CA Westminster, West Elclm. SIs., Inc. .... 714-898-0120 
CO Denver, Donohue Sis. Co. ..•..•..••.• 303-455-1719 
CT Waterbury, Compa!<, Inc. ..........•... 203-753-6431 
FL Orlando, Cartwright & Bean, Inc. ..•..• 407-423-1756 
GA AIIanta, Cartwright & Bean, Inc.. ...•.•. 404-388-0160 
IL Chicago. GottenAssocs.. Inc. ......... 708-512-D093 
MA Boston, Compak Inc. .. . . . . . . . . . . . . . . . . 508-568-0331 

MN Twin CiUas, GP Slalnc. ••.•.......•.. 612-831-2382 
MS Jackson, cartwright & Bean, Inc ....... 601-981-1170 
NH Derry, Compak, Inc. ................... 603-434-a498 
NY New York, Sticom .................... 516-724-6814 
NC Charlotte, Cartwright & Bean, Inc. ..... 704-538-0303 
NC Raleigh, cartwright & Bean, Inc. . . • . . . . 919-876-4130 
OH Dayton, Electro-Mktg. •..•............. 513-890-6322 
OR PoIIIand, RTS. Inc. .................... 503-244-4123 
PA Philadelphia, TCA ......•.•........... 215-892-8853 
PA Pittsburgh, Electro-MkIg. •.....•....... 412-823-5400 
TN Memphis. Cartwright & Bean, Inc. ..... 901-362-8345 
TX Dallas, JYS Co../Comps. .............. 214-348-1650 
WA Seattle, RTS, Inc. ...........•......... 206-285-1363 

Local Distributots 
Al HuntsviRe, Alfied EIctms. Inc. . . . . . . . . . . 800-433-5700 
AL Huntsville, Century Festners .......... 205-863-5344 
AZ Phoenix, Force Elctms. .............•. 602-437-1080 
AZ Tempe, D.C. EIcIms. .................. 602-438-1234 
CA San Diego, Force Elctms. .•........... 619-569-9681 
CA EI Segundo, Force EIcIms. . . . . . . . . . . .. 213-772-1324 
CA Fountain Valley, Comps CIr, Inc. ...... 714-979-0433 
CA Fullerton, Kerit .•..........•.....•..... 714-773-0781 
CA Los Angelas, Allied Elctrns. ............ 714-668-4190 
CA Milpitas, R&D Elctm. Parts ............ 408-262-7144 
CA San Diego, Kent ...................... 619-271-5404 
CA San Francisco, Allied Elctms. ......... 415-467-5250 
CA Santa Clara, Abacus EIcIms. ... . • . . . .. 408-732-2000 
CA Santa Clara, D.C. Elclms. •............ 408-980-1199 
CA Santa Clara, Force Elctms............. 408-748-1324 
CA Santa Clara, Kent Elctms. ............. 408-727-9810 
CA Temecula, Rancho EIctms.,1nc. ......• 714-876-6454 
CA Tustin, D.C. EIcIms. ................... 714-259-9066 
CO Danver, Alliaroce Elctms. .............• 303-433-1648 
CT Daribury, Heilind Elctrns. .............. 203-797-8600 
DC Allied Elclms.lnc .....................• 301-423-1061 
FL Clearwater, Allied EIcIms. ............. 800-433-5700 
FL Largo, Electronic Precepts ....•....•.• 813-544-3636 
FL Pompano Beh., Allied Elctms. Inc. ..... 305-486-0500 
FL Tampa, Century Fasteners. Tampa ... 813-602-5770 
GA AIIanta. Allied Elclms. Inc. . • . . • . . . . . . .. 404-377-3555 
IL Bensanville, Voyager Elctrns. Corp .... 312'660-1300 
IL Chicago, Allied Elctms. ......•........ 312-697-8200 
MA Boston, Allied Elclms.lnc. •..•........ 617-942-3150 
MA Wattharn, Vector Sls.,Inc ............... 617-787-2790 
MA Wilmington, HeiHnd Elctms. ......... 1-600-343-5004 
MN Fridley, Voyager EIcIms. ....•......... 612-571-7768 
MN New Brighton, Paris 1 ................ 612-633-6079 
MN Stillwater, Elclrn. Depot Supp. Co. ..... 612-439-9409 
NH Atkinson, Astrum Eictrns. •.....•...•.. 603-898-3399 
NY Bohemia, ABO EIcIms. ......•......... 516-589-7717 
NY Mineola, Ailed Elctms. Inc. ..•..... " .. 516-248-2360 
NO Raleigh, Allied Elctms. ................ 919-876-5645 
NC Raleigh. Century Elclms. Camps., Inc. 

OH Cleveland, CAM RPe EIctrn. ......... . 
OR Beaverton, Comp. Resources, Inc. ... . 
PA Pittsburgh, CAM RPC Elclrn. .....•.... 
RI Warwick, Cal-Greg Comps. .......... . 
TX Allen, Prime Distbg. Co. ..........•.... 
TX Austin, Kent Elctms. .............•.... 
TX Dallas, Allied Elctrns. ...............•. 
TX Dallas, Kent Elctms. .............•..•. 
TX Farmers Branch, Force Elctms .......•. 
TX Fl Worth, Allied Elctms. •.............. 
TX Fl Walth, Allied EIctms. .............. . 
TX Houston, Force Elctms. .............. . 
TX Stallard, Southwest Elctms.. Inc. ..... . 
WA Redmond, Pyramid/Kent ............ . 
WA Kent Comp. Resourcas, Inc. •......... 

919-782-2116 
216-461-4700 
503-641-8486 
412-782-3770 
401-738-6170 
214-231-0170 
512-834-1900 
214-553-4370 
214-689-2600 
214-247-9955 
214-265-9341 
817-336-5401 
713-561-8677 
713-240-4000 
206-863-7200 
206-454-8666 

MCl, INC, 501 s. Woodcreek Ad., Bolingbrook, IL 60440-
4999, Tel: 708-759-9500. TWX: 91Q-6B3-1899, FAX: 708-
759-5018; FSO No.: 16489; EmpL: 127; SIa. Mgr: Frank 
Morgan 

MCLEAN ENGINEERING, Zero Corporation, 70 
Washington Ad., Princeton Junction, NJ 06550, Tel: 60&-
799-0100, TWX: 51D-6B5-2543, FAX: 609-799-1061; FSC 
No.: 03522; EmpL: 11 8; SIs. Mgr: Craig A. Reed; Dist. Mgr: 
Craig A. Reed ............................ C0 1632-1633 

Local Sales Offices & Reps 
AZ Fountain Hills, Halber Assocs. ........ 602-637-2464 
CA San Mateo, Halbar Assocs. ..........• 415-349-4700 
CA Van Nuys. Halbar Assocs. ........... : 818-908-3941 
CO Aurora, Component Tech ............. 303-660-9550 
FL Orlando, Raycom ..................... 407-859-5504 
GA Duluth, Rayoom ...•...............•.. 404-476-2041 
ILElrnhurst, Scott Assocs................ 708-279-5681 
Me Hunt Vallay, Marldron .... '" .. . .• ..•.. 301-628-1111 
MD Rockville, Marktron •..............•••. 301-251-8990 
MA Chelmsford, JEBCO ..•...•.......•..• 508-258-5600 
MI Uvonla, EIectro-MkIg. .•.........•..•.. 313-421-7590 
NY Rochester, Tatty Assocs............... 716-323-1210 
MN MlnneapoUs. Scott EIctrn. Sis. ......... 612-929-2985 
MO Grandview, Harris-Hanson ............ 816-763-6200 
MO St louis, Harris-Hanson .............. 314-432-3611 
NJ Lebanon, Sytv_ Sis. Assocs. ..••.. 201-735-2468 

MCLEAN 
NM AbJquerque, Fry-Gates ...•.•.•.•.•.. 505-262-1525 
OH Dayton, EIectro-MkIg.Grp. ............. 513-890-8322 
OH N. Royalton, EIectro-MkIg. Grp. . . . • . . .. 216-582-0075 
PA Huntingdon VaIIay,lnacker Sis. .•••..• 215-947-5660 
PA Pittsburgh, E1ectro-MkIg. Grp. ......... 412-823-5400 
TX Houston, Milco MkIg. •...••...••.••... 713-469-5156 
TX Pfano. Milco Mktg. .•.•......•.......•. 214-578-1996 
WA Redmond, Halbar PNW ....•..•••••••. 206-882-0990 
Can Guelph, Ont., Hammond MIg. Co. •.... 519-822-2960 

Local Disttibutots 
FL Fl Lauderdale, Component DisIrs. ..•. 305-971-4950 
GA Norcroas, Component DIstrs. ••.••...• 404-441-3320 
MI Ann Arbor, Wedemeyer EIctrn. Supp. Co. 

.•......•...•..••....•...••.••.. " .. .•• 313-665-8611 
NC Raleigh. ~ DIstrs. •••..•.•.•• 919-634-9465 
TX Dallas, Co~ DIstrs. •.•.•.•.•..• 214-644-0373 
Can Guelph. OntarIo, Hammond MIg. Co. .• 519-822-2960 

FAX: 612-569-0533 
MCLEAN MIDWEST, Sub. of Zero Corporation, 

4000 83rd Ave. N, Brooklyn PIt, MN 55443. Tel: 612-561-
9400, TB.EX: 29-0683; SIa. Mgr: J. Buysa 
.. ... ....... ... ... .•...•.. .... .. .. .. .•..... Co16M-1635 

Local Sales Offices & Reps 
AZ Tempe, Phoenix Comp. Sis. . . . . • . . . • • . 602-839-0246 
CA Laguna Hills. Western Automation ..•. 714-659-6968 
CA oakland, Powermatic Assocs. .. . • . . . . . 415-635-8825 
CO Boulder, Comp. Prod. Sis. Co. ......... 303-530-2600 
GA Norcross. HoIUngswoIIh & Stil~ Inc. 

.•...•...........................•... 1-800-241-5712 
IL Elmhurst, Scott Assocs., Inc. .......... 708-279-5681 
Me Rockville, MarkIron, Inc. .• •. ..•• .•.••.• 301-251-8990 
MA Chelmsford, John E Boeing Co. •..•.. 508-258-5600 
MI E Detroit, Jack M. Thorpe Co ..••.••.. 313-779-6363 
MN Minneapolis, Scott EIctrn. SIs. •......•. 612-929-2985 
MO St louis, Harris-Hanson Co. ....•.••.. 314-432-3811 
NJ Totowa. ROJ. Sis. Co. •...•.......•... 201-812-9606 
111M Albuquerque, Fry-Gatas, Inc. .... .... .. 505-262-1525 
NY Endwel~ Raagan/Cornpar; Inc. ........ 607-754-2171 

Over 
8.000.000 
Relays & 
SWitches 
In Stock. 

M~GILL 
l " " f l ~ 1 <., I- 1 ~ t S 

• 
The 

Largest 
.Re/ay& 

Switches 
Distributor 

in the World. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 45201229 (415) 835·1500 
'1301 Olympic Blvd., • 1026 6th Avenue, 

Sanla Monica, CA 90404 Oakland, CA 94606 

ELECTRICAl/ELECTRONIC PRODUCTS 

FULL LINE AUTHORIZED DISTRIBUTOR 

ELECTRIC" SWITCHES 
INCORPORATED 

2478 Fletcher Dr, Los Angeles, California 90039-2897 

213-660-1310 800-421~8855 
FAX' 213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-5100.FREE CATALOG 31EM on REQUEST 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 731 
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MCLEAN Manufacturers and Sales Offices Directory 

OH 
PA 
PA 
TX 
WA 

ClaVeland, Marlow Assocs. .......... . 
Hunti~ Valley, Inackei" Sis. Inc. ..• 
Pittsburgh, Marlow Assocs.. Inc. ..••... 
Dallas, Th8 Power ConneCtion ....... . 
Vashon" RTS Inc. ................... .. 

216-831.11232 
215-947-5660 
412-343-5050 
214-401-3490 
206-285-1363 

3M DYNATEL SYSTEMS DIVISION, '6801 Riverplace 
Blvd, P.O. Box 2963, Austin, TX 78769-2963, Tel: 512-984-
3412,~88, TWX: 91Q-874-2020 

FAX: 512-984-2211 

WA Redmond. Pacific Mktg. Specialists ... 206-682-3144 
Can London, Ont. Da-oo Allen 

Local DiIItIibutots 
AL Huntsville, Hall-Mark.................. 205-837-8700 
AL Huntsville, Powell EIctms.............. 205-539-2731 
AZ PhOenix, Arizona Con1ps. Co. ......•.. 802-269-5655 
AZ PhoenIx, Hall-Mark ................... 602-437-1200 
AZ T~ AcacialDeanco, Inc. ........... 802-894-2874, 

, 802-882-9054 

AZ T~ ShelIey-Ragon. Inc. .•.••..••.. 802-884-2058 
CA Chatsworth, HaII-Mark................. 818-773-4500 
CA ChaIsworth, Shelley-Ragon, Inc. ..•... 818-998-3333 
CA Costa Meee, Powell EIctms. .......... 714-754-1717 
CA Fremont. AcaclalDeanco, Inc. . . • • • . . • • 415-623-7500 
CA Garden Grove, Richey/~ EIctms. 

......... , .. .. .. . .. .. .. . . .• .. . .. .... .. . 714-685-0080 
CA Irvine, Acacia/Oeanco, Inc. •...••..•.•.. 714-660-0834, 

CA Rockiin, HalI-Mark .................. .. 
CA San Diego, AcacialDeanco, Inc. .... .. 
CA San Diego. HaIl-Mark ................ ; 
CA San Diego, Richey/11I1)IICI EIcIm&. Inc. 

213-971-2428 
916-824-9718 
619-565-4385 
619-268·1201 

....................................... 619-271-4511 

3M ELECTRICAL SPECIALmES DIVISION, 6801 
River Place Blvd., Bldg. l3O-3N-56, AustIn, TX 78726-9000, 
Tel: 800-328-1368; SIs. MgT: Mike Martin 
.................................. , ......... 1)02236-2237 CA San Diego, Shelley-Ragon.lnc. ....... 619-453-7133 

CA 
Local Sales OffIces & Reps CA 

San Jose, Hall-Mark .................. 408-432-0900 
San Jose, Powell EIcIm&. Inc. . • . . . • . . • 408-943-9020 
San Jose, Richey/Impact Elcims., Inc. CA Los Angetes .......................... B<»-221-1045 CA 

CA San Francisco ........................ Bl»-834-8909 
CO Denver.. .. .. .. .. .. .. .. .. .. .. .. .. .. ... B<»-328-0201 
DC Washington .......................... 404-447-7170 
GA Atlanta ............................... B<»-241-3670 
II. Chicago.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 800-942-3961 
IN Indianapolis.. .. .. .. .. .. .. .. .. .. .. .... aro-s23-4087 
MA Boston.. .. .. .. .. .. .. .. .. .. . .. .. .. .... 8OQ-851-1515 
MI DeIroit .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. • B<»-323-4087 
MN . Sl Paul.. • .. .. .. .. .. .. . .. .. .. .... .. .. .. 800-392-D312 
MO Sl louis .. .. . .. .. .. .. .. .. .. .. .. .. .. .. . B<»-527-1648 
NJ Newark .................... ; ..... .. ... 201-575-2000 
NY Syracuse.. .. .. .. .. .. .. .. .. .. .. .. .. .. . 212-285-9600 
NC High Point ............................ 919-869-7181 
OH Cincinnati ............................ B<»-523-4441 
OH ClaVe/and.... .. .. .. .. .. .. .. .. .. • .. .. . B<»-S23-4441 
OH Columbus ... , ......................... 800-523-4441 
PA Philadelphia.. .. .. .. .. .. .. .. .. .. .. .. .. 800-524-0168 
TN Memphis ............................. 800-241-3689 
TX Dallas.. .. .. .. .. .. .. .. .. .. .. .. .... .. .. 800-442-8046 
TX Houston.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. Bl»-442-9046 
WA Seel\le ................. 206-244-7200,206-241"2250 
WI Milwaukee.. .. .. .. .. .. .. .. .. .. .. .. .. .. B<»-323-4087 

FAX: 512-984-6972 
3M-ELECTRONIC PRODUCTS DIVISION, P.O. Box 

2963, Austin. TX 78769-2963, Tel: 1-800-225-5373 SIs. & 
Prod. Info., TELEX: 29-7023; SIs. Mgr: Bernie Graham 
................................. : .......... C·1.1 .... 

Locel Se/ea Offices & Reps 
CA Campbell. Olsheekl & Assoc. .•...•• ,. 406-378-6003 
CA Danville, Olsheski & Assoc. ........... 415-82(H1144 
CA Pleasanton; Sedlak; Mike ............. 415-482-4547 
CA Valencia, Ceasing Assocs. ............ 805-295-0225 
CO Wheetridge, Cluff & Assoc. ., • . . • • . . • • . 303-425-6804 
CT Chesire, The Macinnis Co. ........... , 203-372-3797 
Fl Apopka, Cartwright & Bean, Inc. ... .. .• 407-889-2168 
Fl DeerfIeld Beech, cartwright & Bean, Inc. 

..................................... ,. 305-429-3400 
GA AtIenIa, Wallace Elclm Sis. ........... B<»-334-3518 
II. Lombard, AMP/McBride Corp. ........ 312-932-9090 
IN Indianapolis, M & L EIcIm Sis. ...... :. 317-359-4742 
IA Cedar RapIds, T. Dowell & Assoc. .. . .. 319-364-3880 
1<8 OVerland Park, T. Dowell & Assoc. .... 913-599-1100 
LA Slldel~ Wallace EIcIm. Sis. ............ 504-643-4751 
MO L1sbOl\ S.K MacOonaId,lnc. .......... 301-442-1590 
MA Norwood, The Macinnis co. ,......... 617-762-8090 
MI Warren. Burcaw Co. .................. 313-573-9046 
MI ~Ing, Burcew Co. ................ 313-573-4605 
MN EcIna, ResIronIcs, Inc. ................ 812-941-9135 
MO Sl Louis, T. Dowell & Assoc. • .. ... .. .. 314-849-4334 
NJ Cherry HlI~ 8.K MacDonald, Inc. ..••.• 809-462-2686 
NY Hauppauge. Aurora-Schmill Assoc. ••• 516-434-1572 
NY Syracuee, T-Squared EIcIm&. Co. ..... 315-483-8592 
NY VIctor, Hlquered EIctms. Co. .. .. .. .. . 716-924-9101 
NC Kernersville, Wallace ElclmSIs. ...... 919-996-2742 
OH ~ EIctms. SaIemasIers..... 216-831-9555 
OR Beaverton, Pacific MkIg. Specialists ... 503-841-9373 
PA Monroevllle, S.K MacDonald, Inc. ..... 412-373-1723 
TN Tullahoma, Wallace EIc:\rn,SIs. ....... B<»-334-3518 
TX Dallas, Eicom Mktg. ................... 214-241-2168 
TX Houston. EIcom Mktg. ...... ........... 713-35Q-8084 

.............•.... , .. ,................. 408-432-7100 
CA San Jose, Shelley/Ragon .... ......... 406-432-0800 
CA Santa Clara, DC Elctm SUpp. ......... 406-98().1199 
CA Torrance, Kent Elctrns. ............... 213-320-2700 
CA TUSlin, DC EIctms. ...... .. .. .... .. .. .. 714-259-9068 
CA Tustin, Hall-Mark ..................... 714-669-4700 
CO Denver, CSIO/lntegrated Fastn. Inc. . ,. 303-292-9594 
CO Englewood. Hall-Mark .. 303-79(H862,303-~1 
CO Englewood. Shelley-Ragon. Inc. •.. . . • . 303-762-0670 
CO Englewood, Shelley/Ragon ...... .. .. . 303-762-0670 
CT Cheshire, Hall-Mark................... 203-271-1704 
CT East Haven, JV EIc\ms. ............... 203-469-2321 
CT Yalesville, Schaal Assocs., Inc. .....•• , 203-289-3779 
Fl Casaeiberry, Hall-Mark ... ;...... ...... 407-830-5855 
Fl ~ Leude!dale, Powell EIc\ms. ..•••.. , 305-484-83n 
FL Largo, Hall-Mark ...................... 813-541-7440 
Fl. Pompano Baach, Hall-Mark ..•..•.... : 305-971-8280 
Fl Tampa, Shelley-Ragon, Inc. .. ......... 813-623-8580 
Fl Winter Park, Deanco .................. 305-671-5100 
GA Marietta, Deanco ..................... 404-429-0126 
GA Norcross. Hall-Mark .................. 404-447-8000 
II. Bensenville, Magnuson Elclrne. .•...•. 312-595-7575 
IL Wood Dale, HalI-Mark .. 312-860-3800,312-880-0239 
II. Wood Dale, NEP EIcIm&. Inc. ......... 312-595-8500 
IN Ft Wayne, Belllnds., Inc. .... .. .. .. .. .. 219-423-3422 
IN Indianapolis, Belllnds., Inc. .•...•.•..... 317-875-8200, 

800-822-4814, 
IN Indianapolis, Hall-Mark .. • .... .. .. .. .. • 317-872-6875 
IN Indianapolis, Magnuson EIcIms., Inc. .• 317-247-5108 
IA Cedar Rapids, Shel~egon. Inc. .... 319-373-0525 
KS Lenaxa, Hall-Mark .................... 913-888-4747 
MO Annapolis Jet, Powell EIcIms., Inc. •.... 301-880-3255, 

301-853-3435 
Me Columbia, Aztech EIctms. ..•.....•...•. 301-995-8800, 

800-777-5977 
MO Columbia, Hall-Mark .................. 301-998-9800 
MO Gaithersburg, Deanco ................ 301-948-5444 
MA BillerIca, Hall-Mark. . . . • . . . . . • . . • . • • • . • 508-68Nl902 
MA Burlington, Schaal Assocs./Deanco ... 617-272-1508 
MA Canton. RIchey/11I1)IICI EIctmS. ....... 617-821-1500 
MA Westboro. Powell EIctms. .. , ........ , . 508-368-6100 
MI Grand Rapids, AM EIctms. ............ 616-531-9300 
MI Uvonia, Hall-Mark .................... 313-462-1205 
MI Southfield, Michigan LecIroIs ......... 313-353-1350 
MN Eden Prairie, Hall-Mark ............... 612-941-2600 
MN Sl P~ Shelley/Ragon EIcIms. ...... 612-842-2828 
Me Earth City, Hall-Mark .... .. .. .. .. .. .. .. 314-291-5350 
MO Hazelwood, Shelley-Ragon, Inc. .. .. .. . 314-995-1515 
MO Independence. Shelley/Ragon Inc. .... 816-254-3410 
MO S\ Charles, Lectronix, Inc. •.•• , ••. , .••. 314-946-6424, 

800-325-3348 
NJ Englewood. Powell EIctms. ........... 201-994-0800 
NJ Fairfield, Daanco ..................... 201-575-7980 
NJ Parsippany, HalI-Mark ................ 201-515-4475 
NJ Tetarboro, EAC ......... 201-772-8400,201-288-4477 
NJ Mt Laure~ HalI-Mark .................. 809-235-1900 
NY Fairport, HaIl-Mark ..•.••.••. . • . . • • . . • . 716-425-3300 
NY FarrnlngciaIe, Addem,Disirs. ........... 516-752-9303 
NY Hauppauge. Schaal Assocs., Inc. ....... 516-434-7100 
NY IIhaca, Deanco ....................... 807-257-4444 
NY Medford, Shelley-RagOn, Inc........... 516-447-2000 
NY Ronkonkoma, Hall-Mark .......... ; .. : 516-73Nl800 
NC Cary, Powell EIctms. .................. 919-487-1212 
NC Charlotte, EIctms. Mktg. Corp. ......... 704-394-6195 
NC Raleigh, Oeanco, Inc. ................. 919-851-2085 
NC Raleigh, Hall-Mark .. .. .. .. .. .. .. .. .. .. 919-872-0712 
OH Columbus, EIctms. MkIg. Corp. ........ 614-299-4161 
OH DaytOn, EIctms. MkIg. Corp. ........... 513-439-4711 
OH DaytOn, SIoIts-Friedman .............. 513-298-5555 
OH Highland Heights. EIctms. Mktg. Corp. 

218-442-3441 

OH Solon, HaII-Mark ................. .. .. • 216-349-4632 
OH Worthington, HalI-Mark ............... 614-688-3313 
OK Tulsa, Hall-Mark ...................... 918-284-8110 
OK Tulsa, Norvell EIctms. ................ 918-683-1247 
OR Beaverton, AcaclalDeanco, Inc. •. . . • . . 503-846-3377 
OR Beaverton. Shelley/Ragon ............. 503-841-1691 
OR TuaIaIin, Moore EIcIms., Inc. •.•.•..••. 503-892-5333 
TX Houston, HaII-Mark ................... 713-781-8100 
PA PhIladelphia, Powell EIctms. .......... 215-365-1900 
TX Richardson, Kent EIecIms. .•.......•.. 214-869-2600 
TX Austin, HaII-MaJk ..................... 512-258-8848 
TX Austin, Kent EIctms. .................. 512-834-1900 
TX Austin, Norvell EIctms., Inc. ..... ;..... 512-837~ 
TX Dallas, Hall-Mark ..................... 214-553-4300 
TX Dallas, HalI-Mark 
TX Dallas, Norvell EIctms. .. .. .. .. .. .. .. .. 214-233-0020 
TX EI Paso, ERA EIctms. ................. 915-855-3800 
TX Houston, Kent EIctms. ................ 713-7IKH770 
TX Houston, Norvell EIctms............... 713-777-1868 
TX Plano, Taclic EIctms. ................. 214-422-0777 
UT W. Valley City, HaII-Mark .............. 801-972-1008 
WA Redmond, Acacia/Deanco, Inc. ....... 208-881-5568 
WA Redmond, SheHey/Ragon EIctms. .... 206-683-2220 
WA Seattle, Hall-Mark..................... 208-547-(l415 
WA Tukwila, Carlyle Inc. .................. 206-251-0700 
WI Milwaukee, EIcIm Expedi\orlI, Inc. .... 414-228-8100 

. WI New Berlin, Hall-Merk ............... : 414-797-7844 

3M PHOTODYNE PRODUCTS, Dynalel Systerms 
Division, 3780 Calle Tecate, CBmariIIo. CA 93010, Tel: 
805-368-8378, 800-426-8688, TWX: 91G-874-202O; FSC 
No.: TWX 91G-874-2020; 59912; EmpI.: 100 

3M PRIVATE NETWORK PRODUCTS, 3M, 6801· 
RiverpIace Blvd, Austin, TX 78769-2963, Tel: 512-984-
1800, B<»-745-7459, FAX: 512-984-5943; EmpI.: 50; SIs. 
Mgr: R.c. Ware . 

MDF PRODUCTS INC., 7 Johnson Dr. Danbury, CT 
06811, Tel: 203-743-3579, TELEX: 499-8051, FAX: 203-
744-2704; FSC No.: 80828 ..................... 1)01283 

MDM, INC. 9801 Irondale Ave.. ChaIsworth, CA 91311, Tel: 
818-700-8400, FAX: 818-700-1938; FSC No.: 80994; 
EmpL: 150; SIs. Mgt: Steven J. lalonde 

MDS CALIBRATION LAB. INC. 437-H Mary Esther 
CutoH, Ft Walton Beech, Fl 32548, Tel: 904-684-1234, 
FAX: 904-684-8789; SIs. Mgr: Gerry Doiron 

MEA DlV. See Mechanized Elctrn Assembly Div. 
Universal InSlrs. Corp. 

MEASUREMENTS GROUP, INC. Box 27777, Raleigh; 
NC 27611, Tel: 919-365-3800, TELEX: 62919594, FAX: 
919-365-3945 

MEASUREMENT SYSTEMS, INC., 121 Wilier Sl, 
Norwalk,CT06854, Tel: 203-838-5561, TELEX: 6813573; 
EmpI.: 97; SIs. MgT: Gerard M. Lacrocque, NaI'l SIs. Mgr. 
.................................. , .............. 1)01138 

Locel Se/es OffIces & Reps 
AZ Scottsdale, Advent Con1ps. ........... 802-481-0044 
CA Anaheim, Gabriel & Assoc. . .. ..•..•..• 714-531-7874 
IA Cedar Rapids, S & 0 Sis. ............. 319-393-7331 
MD Columbia, Robert Elctm. Sis. .......... 301-985-1900 
MA Hudson, Data Rep ................ .... 508-48Hl333 
MN Edine, EIcIm Sis., Inc. ...... .. .. .. .... • 612-933-9070 
MO Sl louis, J. S. DeWeese Co. .......... 314-469-7350 
OH Medine, J. C. HofsIeIter Co. ...... ..... 216-241-4880 
PA Hickory, J. C. ~ Co. ........... 412-356-2305 
TX RichardsoIi. Scientific Sis. Co. ........ 214-231-8541 
VA Richmond, Robert EIc\m. SIs. ......... 804-278-3979 

MEC AIS, induslriparken 23, BaIIerup, Denmark DK-2750, 
Tel: 011-4542973388, TELEX: 9125849. TWX: 2381-
125849, FAX: 011-4542 681514; EIf1lI.: 50 

FAX: 517-782-2810 
MECHANICAL PRODUCTS INC., 1824 River S\ P. 0. 

Box 7211E, JacIcson, MI 49204, Tel: 517-762-0391, TWX: 
81G-25lHl827; SIS. MgT: DaVe Olson .... a.1318-1381 

Local Sales Offices & Reps 
AL Huntsville, EJectro..Mech .............. 205-533-2100 
AZ ScoItsdaIe, Advent ~ Corp. ..... 802-481-0044 
CA Los Angeles, Universal ~ eo. 

....... .......... ...... .. .............. 213-841-4255 

732 North American offices only. For worldwide reps & distributors, see Vol. W_ EEM 1991 



Manufacturers and Sales Offices DireCtory 
CA Sunnyvale, Pass Associates .......... 408-735-9040 
CO Denver, Advent Comps. Corp. . . . .. .. .. 303-455-1985 
Fl Tampa, Florida Comp. Sis. Inc. ....... 813-873-3622 
GA Allanta, Electro-Mech ................. 404-447-6478 
Il Barrington, Perhats Assocs............ 708-381-6360 
KS Prairie Village, C. Logsdon & Assoc. .. 913-381-3833 
MO Pikesville, Muncy SIs. ...............•• 301-484-6376 
MA Danvers, C. H. Bumham Assoc. ....... 508-774-0111 
MN St Paul, Mackubin Grp. ............... 612-638-5686 
MO StLouis, C. Logsdon & Assoc. ........ 314-849-5125 
NH Durham, C. H. Burnham Assocs. ...... 603-868-2282 
NJ Pitman, Colrud Corp. .. .. .. .. .. .. .. .. .. 609-589-5866 
NY Port Washington, Ash\ec, Inc. ......... 518-267-4)981 
NC Raleigh, Electro-Mech ...... ,......... 919-851-8165 
OH Euclid, Rockford Controls Ohio,lnc. ... 216-725-3705 
RI Johnston, C. H. Bumham Assocs. ..... 401-231-7475 
TN ~boro, Electro-Mech ............. 615-753-2964 
1X Dallas, Control Comps. Corp. ......... 214-458-8877 
Can Downsview, Ont, Har Tech........... 418-665-7773 
can Pointa Claire, Que., Har Tech ......... 514-694-6110 

Local Dist1Ibutors 
AZ Phoenix, Baswitched, Inc. ...........•. 602-275-4605 
CA Gardena, Cal Switch ... 213-77().233Q/213-538-9830 
CA San Carlos, campbell & George Co... 415-594-1994 
Fl Ft Lauderdale, Zelcol\ Inc ........•. 305-585-2555/6 
FL Lakeland, Was-Garde Comps. Grp. ... 600-282-7619 
I\.. Carol Stream, Was-Garde Camps. Grp. 

. .. . . .. .. . . . . . . . . .. .. .. .. .. . . . . .. .. . ... 600-323-9431 
I\.. Chicago, Nep Elclms. ...... .. .. .. .. .. . 708-625-8400 
MA Danvers, RCI ......................... 617-777-4441 
MI Grand Rapids, S & F Elec. Supp. Co. Inc. 

....................................... 616-458-0216 
MI St Clair Shore, Spernco Switch, Inc. .. 313-771-2700 
MN Minneapolis, Berquist ..•.............. 612-835-2322 
NJ oakland, Relay SpeciaHies ............ 201-337-1000 
NY Plainview, Urvose Elclms. ............ 516-293-2520 
NY Woodside, Switches Unlimited ...••... 600-22H)487 
OH Euclid, Rockford Controls OhIo, Inc. ... 216-731-5250 
1X Arlington, Bell Components SIs., Inc. •. 817-461-5303 
can Scarborough, Ont, Carsten Elclms. Lid. 

.. . .. .. .. . .. . .. . . .. . .. . . . . . . .. . . .. .. ... 418-495-9999 
Can St Laurent, Que., Tara Inds. Corp. ..... 514-331-6550 

MECHANIZED ElCTRN. ASSEMBLEY DIV., 
UNIVERSALINSTRS. CORP., See Dover 
Electronics Manufacturing 

FAX: 206-236-5480 
MECHATRONICS INC. 2835 82nd Ave. s.E. P.O. Box 20, 

Mercer Island, WA 98040, Tel: 206-232-4800, TWX: 91()' 
444-4126; EmpI.: 40; SIs. Mgr: Jim Innes 
........................................... Col636-1838 

Loc81 SaIe8 Offices & Reps 
WA Mercer Island, Mechatronics Inc. ...... 206-232-4800 

MECO INDUSTRIES, Mechanical Engraving Co. Inc. 
4500 Bullard Ave, Bronx, NY 10470. Tel: 212-324-4455, 
FAX: 212-324-5500; FSC No.: 99040; EmpL: 35 

MEDA, INC., Macintyre Electronics Design Assocs., 
11260 Roger Bacon Dr. Sle. 202, Restol\ VA 22090, Tel: 
703-471-1445; Empl: 8 

MEDIA RECOVERY INC. Box 1407, Graham, 1X 76046, 
Tel: 600-527-9497, 214-83().9625 (Texas), TELEX: 73-
2581; EmpL: 130; Sis. Mgr: J. Ricciardi 

MEGADATA CORP. 35 Orville Dr. Bohemia, NY 11716, 
Tel: 516-589-6800, FAX: 516-589-6858; FSC No.: 53436; 
Ernpl: 90 

MEISSNER INDUSTRIES, 551 Ate. 10. Dover, NJ 07801, 
Tel: 201-386-1700; EmpL: 10 

MEKTRONIX TECHNOLOGY, INC. 53 Depot Ad., 
Goleta, CA 93117, Tel: 805-964-9669, FAX: 805-964-0797; 
EmpI.: 5; Sis. Mgr: Gregory Mayworrn 

FAX: 508-881-5082 
MELCHER, INC.. 200 Butterfield Dr. Ashland, MA 01721, 

Tel: 800-828-8712, TWX: 5101003830; EmpL: 280; SIs. 
Mgr: Joe DiPietro ........................ 001892-1896 

Local SaIe8 Offices & Reps 
CA La Habra, West Coast Reps. .....•.... 213-890-9960 
AZ Sco1tsdaIe, Power Up EIcIm. Sis. . . . . .. 602-955-1105 
CA Granada Hills, West Coast Reps. ..... 618-368-7385 
CA San Diego, West Coast Reps. ....•.... 619-576-9203 
FL Coral Springs, Graham Assocs. ....... 305-341-5102 
Fl Largo, Graham Assocs. ............... 813-539-6779 
FL Melboume, Graham Assocs. .......... 407-773-6631 
Fl Orlando, Graham Assocs. ............. 407-299-1001 
FL Palm Beach Gardens, Graham Assocs. 

WA 
Fl 
IL 
KS 
MI 
MO 
NY 
NC 
PA 
1X 

407-622-4049 
Snohomish, West Coast Reps. ........ 208-483-5300 
Winter Gardel\ Graham Assocs. ...... 407-858-9369 
Arlington Hgts., Phoenix Elctm. Sis. .,. 7011-394-4422 
Olathe, Tech. Sis. Assocs. ............ 913-829-2800 
Troy, CB Jensen & Assocs. ........... 313-643-0506 
St Louis, Tech. SIs. Assocs. .......... 314-521-2044 
Wantagh, Bytec Reps. ................ 516-781-7400 
WinstorH;alam, Murcota • . . . • . . . . . . . .. 919-722-9445 
Willow Grove, Tech. Sis. Assocs. ...... 215-784-0170 
RichardSon, Jim D. Gray & Assocs., Inc. 

214-699-9976 
1X Richmond, Jim D. Gray & Assocs., Inc. 

713-342-1710 
WI e;.;,;;kfi~idj,j';;';~·~·::::::::::::: 414-782-3335 

J._JOO1~ tLl C lOJ R C 
FAX: 609-393-9461 

MELCOR/MATERIALS ELCTRN. PRODs.. 994 
Spruce SL Trenton, NJ 06648, Tel: 609-393-4178, TaEx: 
84-3314; FSC No.: 32333; EmpL: 220; Sis. Mgr: MA 
Levine •.•.............•.•..•...•..•...•.. C-1641-1644 

Locsl SaIe8 Offices & Reps 
CO Fort Collins, Rep Sis., Inc./ Andy Cornedi 

....................................... 303-226-1504 
CA Mountain View, Shaw Tech, Inc. ...... 415-961-4775 
NY W. Hen"- Excvay Tech. Sis. ...... 718-334-1340 

Distributor 

FAX: 213-820-6958 
MELFESS FIVE, INC. 12304 Santa Monica Blvd., No. 121, 

Los Angeles, CA 90025, Tel: 213-828-8133, 600-533-
2297; Empl: 7; Sis. Mgr: Michael S. FISher 
................................................. D-1106 

MELLES GRIOT, INC., 1770 Kettering SL Irvine, CA 92714, 
Tel: 714-261-5800, TELEX: 678447; EmpL: 110; SIs. Mgr: 
Kevin Chlltill\ VP MkIg. 

Mel-RAIN CONTROLS, 42974 M-43 Hwy. Paw Paw, MI 
49079, Tel: 616-657-2527, FAX: 616-657-2528; FSC No.: 
838; EmpI.: 20; SIs. Mgr: Howard F. Walter 

MEMBRANE SWITCH & PANEL CO. INC. 1537-<3 
McFadden, Santa Ana, CA 92705, Tel: 714-541-5775; 
Empl: 8 

~MI 
FAX: 219-356-7376 

MEMCOR-TRUOHM, INC. 1320 Flaxmill Ad., 
Huntington, IN 46750, Tel: 219-358-4300; FSC No.: 24881; 
EmpL: 250; Sis. Mgr: Ray Yanderspool 

A-1M, 2054 

Local Sales Offices & Reps 
AL Huntsville, Murcota .....•..•.......... 205-539-8476 
CA American Canyon, JacobSon & Assoc. 

CA Huntington Bch.. Mil-Com Sis. .•...... 
FL Indialantic, Raycom .................. . 
GA Atlanta, Murcota .................... .. 
IL Chicago. D. Dolin Sis. ............... .. 
IN Ft Wayne, Menze Sis. .............. .. 
MI St Clair Shores, J.M. l'IIcl<pe ........ .. 
MO St Charles, Hayes EIec. Sis. Co. ..... . 

707-552-4412 
714-840-2424 
305-727-11860 
404-875-2525 
312-288-6200 
219-747-5816 
313-779-«383 
314-~77 

MEMTEC 
NH Atkinson, Mark Rep Assoc. ........... 603-382-9583 
NJ Englewood Cliffs, Masin Esco . . . . . . . . . 201-589-8868 
NY Hauppauge, Masin Esco .............. 516-273-3500 
NY 'Marcellus, Mullahy Sis. Inc ............ 315-685-6280 
NC Burlington, Murcota .................. .919-585-1577 
NC Winston-Salem, Murcota .............. 919-723-1001 
OH Cleveland, Glover Sis. ................ 218-642-4520 
PA Newtown Square, G.M. Conneen ..•.. 215-353-2241 
TX Dallas, SW EIctm Ind. ................ 214-233-9816 
TX Houstol\ SW EIctm Ind. .............. 713-729-1670 
WA Redmond. Barrett-Squibb. . . . . . . . . . . .. 206-885-6991 

MEMODYNE, 20 Ossipee Ad., Newlon, MA 02164, Tel: 
617-964-6558 (in MA), 600-255-1510. FAX: 617-1164-
2444; EmpL: 40; Sis. Mgr: Leonard Sacon ..... 001100 

Local Sale8 Offices & Reps 
AL Huntsville, Dean Assocs. .. . . . . . . . . • . .. 205-534-2255 
AZ Sco\IsdaIe, AMI.... .. .. .... .. ......... 602-947-4297 
CA Carsol\ Arnasco ...................... 213-516-8581 
CT Portland, BBI Elclms. ................. 203-342-0648 
Fl Orlando, DAI SIs. ..................... 305-299-7754 
IL Elmhurst. Scott Assocs................ 312-279-5881 
MD Seveme Park, Syronics ..•............ 301-544-8852 
MA HoIlrook, McLellan Assocs. ........... 617-767-4771 
MI Delroil. EQS Sys. ..................... 313-961-3042 
MI Pontiac, EQS Sys., Inc. ................ 313-338-2260 
MN Chanh8SS8l\ Jen-Ray Sys. ........... 612-934-8607 
NJ Boonton, PAF Assocs. ................ 201-335-0660 
NY Uverpoot, Syronics ................... 315-451-()968 
NY Smithtown, PAF Assocs. .............. 516-360-0940 
OH Chesterland, EQS Sys. .. .. .. .. .. .. .. .. 216-729-2222 
OH Columbus, EQS Sys. ................. 614-226-3453 
OH Dayton, EQS Sys., Inc. ................ 513-236-7676 
OH Huber Hgts., EQS Sys., Inc. ........... 216-729-2222 
OR Lake Oswego, Syntek ................ 503-638-6793 
PA Sellersville, Penn-Tech Sis. ........... 215-257-2758 
TX Irving. Trice MkIg. ..................... 214-255-1877 
WA Kirkland, Syntek ...................... 206-468-0394 

MEMORY PROTECTION DEVICES, INC., 320 Broad 
Hollow Ad., Farmingdale. NY 11735, Tel: 516-293-5891, 
FAX: 516-752-1971; SIs. Mgr: Thomas Btahe 
................................................. 001488 

Local DlsltibuttJrs 
AL Huntsville, Powell EIctms. •• • • . . . • . • . .. 205-837-5300 
AL Huntsville, Resis\acap, Inc. . . . . . . . . . . .. 205-883-4270 
AZ Phoenix, Lynntronics ................. 602-433-0288 
CA Buena Park, Cypress EIctrns. ......... 714-521-5230 
CA Costa Mesa, Battery Specialties ..•... 600-854-5759 
CA Costa Mesa, House 01 BatterIes ...... 714-842-8222 
CA Costa Mesa, Powell EIctms. .......... 714-754-1717 
CA San Diego, Teuber EIctms. ........... 619-274-7242 
CA San Jose, Powell EIc\ms. .•.•..•.••.•. 408-943-6438 
CA San Jose, Rose ElcIms. .............. 408-263-9700 
CA Santa Clara, Cypress E1ctms. ....•.... 408-98().2500 
CA Van Nuys, Nesco Corp. ............... 818-781-0522 
CO Arvada, Denver Bela Wintronics ....•. 303-431-7161 
CO Englewood, AVT, Inc. ................. 303-779-6058 
CO Englewood, Cypress EIctrns. ... ; . . . . . . 303-792-5829 
Fl Fort Lauderdale, Powell ElcIms. ....•. 305-484-8377 
Fl Tampa, MicroPrecision Inc. ........... 813-854-2861 
GA Norcross, Applied Power ...•......... 404-263-0421 
ID Boise, Kimball Elctms. ................ 208-342-3559 
IL Morton Grove, Power Pak ............ 312-966-6000 
IN IndanapoUs, North American Cap ..... 317-858-3731 
Me Annapolis Junction, Powell EIc\ms. •.. 301-88().3255 
MA Andover, Generation EIctrns. . . . . . . . . . . 508-883-1177 
MA Canton, Richey Impact EIc\ms. .. .. .. .. 617~1-1500 
MA Sharon, Adcour Inc. ................... 617-764-8123 
MA Sutton, Engrd. Assernbiles and Comp. Corp. 

.. .. .. .. . . .. .. .. . .. .. . .. .. .. .. . .. .. .. .. 508-865-0722 
MI Brighton, Applied Power .............. 313-227-3804 
MN Minneapolis, S1ark EIctms. ............ 612-332-1325 
MN Thiel River Falls, Dig; Key Corp. ...... 218-681-8674 
NJ Camden, Gen. Redio Supp. .••..•.••.. 609-964-8580 
NJ Mountainside, Mars Eic\ms. '" . • . . • . .• 2Ol-:!33-0044 
NJ Teterboro; Engrd. AssembIIIes & Camp. Corp. 

. .. .. .. .. .. . .. .. .. .. .. .. . .. .. . .. .. . .... 201-288-4477 
NY Buffalo, Summit Distrs................. 718-687-2600 
NY Rome, Rome EIctrns. ................. 315-337-5400 
NC Raleigh, Engrd. Assernbilles & Camps. Corp. 

....................................... 919-79().97oo 
OR Beaverton, Micro Power .............. 503-626-7086 
PA Phi~ia, Powell EIctrns. .......... 215-385-1900 
1X Dallas, Confonnance Technlg.,lnc. .... · 214-233-4173 
1X Dellas, Computer Comps. Corp. •.... . . 214-239-0271 
1X Dallas, Cypress EIctrns. .. .. .. .. .. .. .. . 214-889-1435 
1X Irving, Powell ElcIms. ................. 214-550-0457 
UT W. Valley CIty, Denver Beta Wrntronics 

.... .... ... .. .. .... . ...... .... ... ...... 601-968-0378 
WI Milwaukee, Taylor ElcIms. ........... 414-241-43321 

MEMORY X. INC. 5205 Kearny Villa Way, No. 108, San 
Diego, CA 92123, Tel: 619-292-1151, FAX: 819-292-0774 

MEMTEC CORP.l9-B Keewaydln Dr. Selem, NH 03079, 
Tel: 603-8lI3-808O. FAX: 603-8113-8899; Ernpl: 35 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 733 
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FAX: 517-652-2659 
MEMTRON TECHNOLOGIES, INC;, 1400 Weiss St. 

Frankenmuth, MI 48734, Tel: 517-662-2656, 800-23+ 
7525; FSC No.: 6 V 417; EmpL: 130; SIs. Mgr: DanIel T. 
Ortner ••••••••••••••••.••••. , .••...•••.•. ; .•..•. a0 1824 

Local Sales Oft/ce8 & RepS 
AZ. Tucson. InIramerica Technlg. ......... 
CA Sen Diego, Intramerica Technlg. •.•.•. 
CA SaraIcga, Edward King a Assocs. •.... 
CO Longmont, Reliance Sis. ............ .. 
FL MaItland, EIR, Inc. .................... . 
GA lawrenceville, Tek-Rep Mktg., Inc. .. .. 
IL Wheaton, os Tech. SIs. ............. .. 
IN Indanapolis, EMC~ Inc. .............. . 
MA Framlnghern, Stone Comp. SIs. Corp. 

602-326-9997 
619-451-3383 
406-667-2111 
303-443-5860 
30&-660-9600 
404-963-1800 
312-653-8126 
317-253-1668 

. .... .. . .. .. • .. . .. .. .. .. . .. .. .. . .. .. .. . 508-875-3266 
MN Oakdale, Complete Sis. ............... 612-731-2923 
MO Saint Charles, Buckmen a Assocs. . . •• 314-946-6201 
NY Islp, ABS Technlgs., Inc. .............. 518-2n-7010 
NY liverpool, Syronics ................... 315-451-()968 
OH Deleware, Bin Romine Co. ............ 614-383-1800 
PA Southampton, CempbeII Assocs. •.•... 215-322-8630 
TX Rk:h8rdaon. Zonk a Assocs. ........... 214-236-7651, 

214-995-9131 
VA Alexandria, Tech-Reps. Inc. ........... 703-370-2800 
WA Renton, K R Jensen Sis. ............. 206-'ZT7-2n2 
Can Toronto, On!.. Reptech ................ 416-863-9510 

MENSOR CORPORATION, 2230 11+35 South, Sen 
Marcos, TX 78666, Tel: 512-396-4200 

MEPCO/CENTRALAB CORP., See Philips 
~nants Discrete Products Division 

MEP CONTROLS, Rising Sun ReI, Bordentown, NJ 08505, 
Tel: 609-296-7300, FAX: 609-296-1992; EmpL: 25; SIs. 
Mgr: Thomas Thorn 

FAX: 619-481-1123 
MEPCOPAL COMPANY, 11486SOrrento Valley ReI, San 

Diego, CA 92121, Tel: 619-453-0332; EmpL: 160 
............................. :... Ao2055-2057; 801737 

Potentiometers (Cermet, CeIbon) Industrial a Military 

Local Sales 0ftI0es & Reps 
AI.. Huntsville, Over a Over,Inc. .......... 205-637-7105 
AZ. Tempe. PhillpsComps. ............... 602-820-2225 
CA Anaheim, Philips Comps. ............. 714-441-1)385 
. CA Harbor CIty, RefrigeraJion Comp. . . . . • . 213-325-3420 
CA MIssIon Hills, Plilips Comps. .......... 818-891-8299 
CA San~, Philips Comps. • .. •••••.• •• 619-453-0332 
CA Senta CIsra, PhiHps-Comps. .......... 406-748-1563 
CA SuMyvaJe, Philips Comps. ... ... 406-748-2066/2608 
CO Englewood, Philips Comps. ........... 303-779-9696 
FL AI1amonte Springs, Philips Comps. • . • . 407-339-5073 
FL Fl L.auderdaIs, Philips Comps. .... :... 305-485-0115 
GA Norcross, Over a Over Inc. •••...••... 404-449-8205 
GA Roswell Philips Comps. .............. 404-992-0150 
IL Bannockburn, GMR Sis., Inc. .......... 312-295-8440 
IL Des Plaines, Philips Comps. .......... 312-827-4487 
IN FlWayna, Corrao Marsh ............. 219-462-2725 
IN Green Field, Corrao Marsh, Inc. ....... 317-482-4448 
IN KokoIilo, Philips Comps. .............. 317-456-1615 
IA Cedar Rapids, Lorenz Sis. Inc. ........ 319-3n-4666 
KS Merrian, Lorenz Sis. Inc. .............. 913-364-6556 
KS WIchita, Lorenz Sis., Inc. ..... ........ .316-721-0500 
MD Columbia. Delta III Assocs. ....... :.... 301-730-4700 
MA Woburn, PhilipsComps. .............. 617-932-4748 
MI Farmington Hills, PhiHps Comps. ..•... 313-553-6000 
MN Minneapolis, EJec. Comps. Sis., Inc. ... 612-933-2594 
MO St Louis, Lorenz Sis. Inc. ... :......... 314-997-4558 
NE Uncaln, Lorenz Sis. Inc. ............... 402-475-4860 
NJ Englewood, Ed Glass Assoc. ......... 201-592-0200 
NY E. Rochester, EmpIre Tech. Assocs. . . • 716-381-8500 
NY Endwell Empire Tech. Assoc., Inc. •..• 914-336-6575 
NY Skaneateles, EmpireT&eh.Assocs. ... 315-665-5703 
NO Charlotte, Over a Over Inc. ........... 704-542-9111 
NO RaleIgh, ever a Over, Inc. ............ 919-876-7336 
NO Raleigh; Philips Comps. ............... 919-782-3334 

Manufacturers and Sales Offices ·Directory 
OH Dayton. PhIlips Comps. ............... 513-43fM1066 
OH WIckIIIIe, PhIlips Comps. .............. 211H31-7721 
OR Beeverton, EclIpse Mktg. G!p. ......... 503-642-1661 
NJ Englewood CIIII, Ed Glass Assocs. . .•. 201-692-0200 
PA Willow Grove, Philips Comps. ......... 215-659-6096 
TX AUstin, Philips Comps. ................ 512-331-8626 
TX Houston. Philips Comps. ......... ;.... 713-987-0034 
TX Rlcha'dson, Philips Comps. ••••. . • • • • . 214-231-8274 
WA Redmond, eclipse Mktg. G!p.. . • . . . . . . 206-885-6991 
WA Spokane. Eclipse Mktg.Grp. .•.•.••.•. 509-9.22-3972 
wi Milwaukee, Philips Comps. .. .. .. .. .. .. 414-226-7632 
PR Caparra HgIs., M. Anderson eo.. Inc. •. 809-7Q3.6544 
Can Scarbo~ On!.. Philips Comps. .;.. 416-292-5161 

I..ccBI D;8I1ibuIors 
AI.. Huntsville, HaJl.Mark ElcIms. . . . . . . . . . . 205-637-8700 
AZ. ScotIsdaJe, Spirit EIctms. .. .. .. .. .. .. .. 602-1168-1533 
CA Suooyvale. HamiItonI Avnet ...... ..... 406-743-3355 
CO Englewood, Shelley-Ragon ........... 3(XH62-0670 
CT Wallingford. Marshaillnds. .•.. :....... 203-265-3622 
FL Orlando, TT~ Inc. ..................... 407-859-1000 
GA Norcross, HalJ.Mark Elctms. .......... 404-447-8000 
L Chicago. Nap Elctms. ................. 312-595-8500 
IN Indianapolis, MarshalIInds.. ........... 317-297-()483 
MD Columbia, TTl, Inc. .. .. .. .. .... .. .. .. .. 301-995-1331 
MA WlImingIon. MarshaJllnds. .•...•...•.• 508-658-0830 
MI Uvonia. Marshallinds. ................ 313-525-5650 
MN St Paul Shelley-Ragon .... .. .. .. .. .. • 612-842-2826 
NE Omaha, Scott EICIrQs. .. .. .. .. .. .. .. .. • 402-734-6750 
NJ Mt. Laurel, Tn Inc. ................... 609-23+8400 
NY Ronkonkoma, TTl, Inc. ................ 516-737-2000 
NO Raleigh, HalJ.Mark .................... 919-872-0712 
OH Independence, TTl, Inc. ............... 216-326-9755 

'OK Tulsa, HamiIton/Avnet ................ 918-252-7297 
OR Beeverton, Marshall Inds. •....•.•..•.. 503-644-5050 
PA Norristown, Century EIec. Comp. ...... 215-631-5400 
TX Fl WOIIh, TTI,Inc. .................... 817-595-3100 
WA Bellevue, MarshalllndS. ............... 206-747-9100 
WI Milwaukee, Marsh EIctms. ............ 414-475-8000 
Can Scarborough, On!.. Philips Elctms. .... 416-292-5161 

MERCER ELECTRONICS, SiIT'4JSOll Electric Co., 853 
Dundee Ave., Elgin, L 60120. Tel: 708-897-226Q, TELEX: 
72-2416, FAX: 708-897-2272; SIs. Mgr: Ron Berma. Mi. 
Mgr ~ Di8t. MgT: George Oskandy, SIs. Admin. Mgr. 

J. R. MERRm CONTROLS, INC .. 320 Mlwtinluther 
King Dr. NorwaJk, CT 061154, Tel: 203-655-9100. 800-333-. 
5762, FAX: 203-655-1038;' SIs. Mgr: Earl AIkins 
................................... : ...........•. 1)011. 

I..ccBI Sales 0ftI0es & Reps 
CA LeguM Niguel Simon a Co. .......... 714-495-4583 
CA Sen Rafael Bender Sys. .............. 415-472-7033 
FL Lakeland, V-V Assocs,.1nc. .... ."...... 613-85&-3200 
II.. Crestwood, BrIsky Assocs., Inc. ....... 708-385-5100 
MI RoyaJ Oaks, J.H. Green Co. ........... 313-543-1200 
NY Jamestown, WilHam R Amold, Inc. ••.• 716-664'5402 
OH SOlon, Black a Coulton, Inc. ........... 218-349-1188 
PA Westchester, Lenape Inds. ............ 215-696-7684 
WA Renton, SAS FkJld Power, Inc. ........ 206-271-5363 
Cal:' MissIssauga. On!.. Pat\on Inds., Inc. ... 416-824-5572 

MESA POWER SYSTEMS, 2350 Meyers Ave., Esconddo, 
CA 92029, Tel: 619-489-8162, FAX: 619-481Hi718; FSC 
No.: 46937; EmpL: 20; SIs. Mgr: Bob PosIen 

MESA TECHNOLOGY CORP. 9720 Patuxent Woods 
Drive, Columbia, MD 21046, Tel: BOo-II88-0567, FAX: 301-
290-9171; EmpI.: 106; SIs. Mgr: Howard Parker 

MES INDUSTRIES CO. LTD. FL No. 93 Lo-U ReI, Taipei, 
Tel: 666-2-7363309, TELEX: 20801 MESlco, FAX: 886-2-
7364109; EmpI.: 25 

MESUR-MATIC ELCTRNS., 10 Colonial ReI, Ste. 6, 
Selsrn, MA 01970-2294, Tel: 508-745-7000; EmpL: 18; SIs. 
MgT: Kosme L Evangelidis 

METALINK CORPORATION, p.o. Box 1329, Chandler, 
AZ. 65244, Tel: 602-926-0797, TELEX: 4996050, FAX: 602-
926-1198 

METCAL,INC. 1530 O'BrIen Dr. Menlo Park, CA 94025, Tel: 
415-325-3291, FAX: 415-325-5932; EmpL: 66; SIs. Mgr: 
Den Frailey; DiBl. MgT: Den Frailey 

METHODE ELECTRONICS, INC. 7444 W. Wilson Ave., 
Chicago, IL 60656, Tel: 708-887,9600, FAX: 708-667-
9130; EmpL: 2000; SIs. Mgr: S. L.endeene; DiBl. Mgr: 
Randl Close 

MERCOTAC INC., 6195 Corte del Cedro E, Carlsbad, CA METHODE ELECTRONICS,INC., Int9rconnect Prods 
92009, Tel: 619-431-n23, FAX: 61g.431-()905; EmpL: 19; Div, 1700 Hicks Ad, Roiling Meadows, IL 60006, Tel: 708-
SIs. MgT: Bruce Enigenburg; DiBt. Mgr: Bruce Enigenburg 392-3500, FAX: '708-392-9404; FSC No.: 95354; EmpL: 
................................................. a01295 250; SIs. MgT: Suzi L.andeene; Di8t. Mgr: Kathy Undsey 

MERCURY COMPUTER SYSTEMS, 600 Sulloik St, METRA INSTRUMENTS, INC., 1974 Lundy Ave., Sen 
Lowell MAO 1654 ,Tel: 5OB-458-31 00. FAX: 508-458-9590; Jose; CA 95131, Tel: 408-432-1110, TELEX: 296698; 
FSC No.: 04-2741391; Empl.: 120; SIs. MgT: Graham V. EmpL: 30 
Smith 

METRAPLEX CORP. 5305 Spectrum Dr • Frederick, MD 
MERCURY PLASTIcs, A UNIT OF ZERO CORP. 21701, Tel: 301-662-8000, TELEX: 697-4248 MPX CORP, 

See Zero Plastics, A Unit of Zero Corp. FAX: 301-695-8099; Empl: 105 . 

MERECO PRODUCTS ON., Metachem Resins Corp., 
1505 Main St. West Warwick, RI 02993, Tel: 401-822-9300, 
FAX: 401-822-9311; EmpL: 25; SIs. MgT: John E. PoweI~ 
Jr. 

FAX: 213-82&"7567 
MERET OPTICAL C()MMUNICATIONS, INC., An 

Amoco Co., 1800 stewart St. Senta Monica, CA 90404-
4996, Tel: 213-928-7496; F$Q No.: 53071; EmpL: 120; SIs. 
Mgr: Chris Waftera ...•..•••.••.•.••.•..•..•.... a01225 

For all states not lis1ed call Mere! Mn. Ole. 213-828-7486 

MERIAM INSTRUMENT, Scott Fetzer, 10920 Medison 
Ave., Cleveland, OH 44102, Tel: 216-281-1100, FAX: 216-
281-0228; EmpI.: 65; SIs. Mgr: Russ Arslanian; Di8t. Mgr: 
Russ Arslanian 

MERIX CHEMICAL CO. 2234 Eas1 75th St. Chicago, IL 
60649, Tel: 312-221-8242; EmpL: 15; SIs. MgT: E. O. 
SOnneman; DIBt. MgT: E. O. Sonneman 

MERRIll, INC., PCB 308, 1316 Sumneytown Pika, 
Gwynedd Valley, PA 19437, Tel: 215-361-1297; FSC No.: 
58624; Empl: 10; Sis. Mgr: J. Fournier 

METRICOR, INC. 18600 - 142nd Ave. NE, Woo<inville, WA 
98072, Tel: 206-483-55n, FAX: 206-485-2592; EmpL: 50; 
SIs. MgT: David W. Cable 

METRIC SYSTEMS, 645 Anchors St, Fl Welton Beech, FL 
32548-999Q, Tel: 904-244-9600, TELEX: 70-2447; FSC 
No.: 12339; Empl: 700 

METRIX INSTRUMENT CO. 1711 Townhurs1, Houston, 
TX n043, Tel: 713-461-2131, TELEX: 77-5486, FAX: 713-
461-8223; EmpL: 50; SIs. Mgr: W. a Brown 

METRO CIRCUITS, PJC Technologies, Inc., 205 
LaGrange Ave., Rochester, NY 14613, Tel: 716-254-296Q, 
TELEX: 716-254-2980; EmpL: 36; SIs. Mgr: Darlene 

. Gergen 

METROLAB INSTRUMENTS SA, 11 o,Chemin du Pont
du-Centenaire, Geneva. Switzerland CH-1228, Tel: (41-
22)7941121, TELEX: 41-22-7941120 

METRON OPTICS INC. p.o. BOx 890, Solana Beach, CA 
92075-0690, Tel: 619-755-44n, FAX: 619-755-4752; 
EmpL:22 

METROPOLE PRODUCTS INC. P. O. Box 309, StaIfoId, 
VA 22554, Tel: 703-659-2132, FAX: 703-659-2133; FSC 
No.: 55908; SIs. MgT: John DePaola 

METROSONICS, INC. Box 23075, Rochester, NY 14892-
3075, Tel: 716-334-7aoo, TELEX: 853346, FAX: 716-334-
2635; FSC No.: 55381; EmpL: 80; SIs. Mgr: R Branch; 
Di8t. Mgr: S. MacIouHs 

MEARiMAC INDUSTRIES, 41 Fairfield P~ West CaJdweil METRUM INFORMATION STORAGE. P.e. Box 5227, 
NJ 07006, Tel: 201-575-1aoo. FAX: 201,575-0531;FSC Ilenvl!r, CO '\10217-5227, Tel: 303-773-4,681, TELEX: 
No.: 12457; EmpL: 150; SIs. Mgr: Tom Cox 45793 OVA; EmpL: 1000; SIs. Mgr: C. Millar. 

734 North American offices. only. For worldwide reps & distributors, see Vol. ~. EEM 1991 



Manufacturers and Sales Offices Directory 

FAX: 908-679-3222 
METUCHEN CAPACITORS, INC., 139 While Qak Ln., 

P.O. Box 499, Old Bridge, NJ 08857, Tel: 908-679-3366, 
TWX: 71 1H198-0892; FSC No.: 55969; Empl: 25; SIs. Mgr: 
George Wotter .... , ......... A·1098-1106,1685-1887; 

C·14118-1471 

LocaJ Sales Offices & Reps 
AL Huntsville, Elctrn. Prods. .............. 205-880-1156 
MD Rockville, C.E. Tech. Elclrns. .......... 301-666-0315 
MD Rockville, Metuchen Capacitors. . . . . . . 301-590-0094 
MA Lowel~ Underwood Sis. ............... 617-256-8191 
MO Grandview, R R Burton Assocs. .... ,. 816-763-5385 
NJ Brielle, EMC Technlgsts. .............. 908-223-6899 
PA Saegertown, Multi-Phase Comps. ..... 814-763-3640 
"TX Dallas, Blackbum Assocs. ............ 214-750-B484 

MEXITAONIX (WOMAN OWNED), 2305 Northam Ave. 
Suile C , Kingman, AZ 86401, Tel: 802-757-9798, FAX: 
802-757-8741; EmpL: 4 

MEYER WIRE & CABLE CO. Div. of Cole Hersee Co., 
1072 Sherman Avenue, Harnden, CT 06514, Tel: 203-281-
0817, FAX: 203-281-9648; Empl.:45; Sis. Mgr: SpencerG. 
Molloy, VP SIs. 

MEYLAN CORPORATION, 543 Valley Rd, Upper 
Montclair, NJ 07043-1844, Tel: 201-744-8400, FAX: 201-
744-1011; Empl.: 8; Sis. Mgr: Stanley Mills 

MFE INSTRUMENTS, Stocker & Yale, Inc_ 133 
Brirnbal Ave., PO Box 490. Beverly, MA 01915-0490, Tel: 
508-921-9104, 800-472-4633, ESYLNK: 953145, FAX: 
508-921-9110; FSC No.: 6640.6685,8625,6860; SIs. Mgr: 
Dannis A. Doscher; Dist. Mgr: Dennis Doscher 
................................................. 001421 

Local Sales Offices & Reps 
MA Natick, Andruss-Peskin Corp. ......... 508-653-3919 
NY Buffalo, Lynn Assocs., Inc. ............ 716-63HI054 
OR Beaverton, Thorson Co. N.W. ......... 503-644-5900 
WA Bellevue, Thorson Co. N.W ............ 206-455-9180 

MF ELCTRNS. CORP., 10 Commerce Dr. New Rochelle, 
NY 10801, Tel: 914-576-6570, FAX: 914-576-8570; FSC 
No.: 08111; EmpL: 100; Sis. Mgr: Paul Huron 
......... , . . . . .. . . . . .. . . .. . . . .. . . . .. . .. . ... A·1388-1393 

Local Sale8 Offices & Reps 
AZ Scottsdale, Haas & Assocs., Inc. ...... 602-998-7195 
CA Irvine, Balzer-Wo~ Assocs ............. 714-261-6871 
CA San Jose, Mac Tron .................. 408-446-8224 
AL Madison, Benchmark Tech. Sis. ....... 205-404-0033 
CT Southington, Orion Group ............. 203-621-6371 
GA Norcross, Benchmark Tech. Sis. ...... 404-446-1711 
MA Peabody, The Orion Group ........... 508-532-6266 
MD Annapolis, Rynone Assocs. ........... 301-263-0794 
MN Edina, Peterson SIs. .................. 612-835-5281 
NY Smithtown, T & K Sis.................. 516-724-3456 
MN MinneapoHs, Ferrian Sis. & Assocs. ... 612-721-8915 
NO Raleigh, Benchmark Tech. SI.. ........ 919-850-0633 
OR Beaverton, Core II Mktg. .............. 503-849-0877 
OR Portland, Core II ...................... 503-649-0871 
PA Prospect Park, Eff SI .. Co. ............ 215-534-3340 
PA Prospect Park, ELF SIs. ............... 215-534-3340 
"TX Austin, Matthews & Assoc ............. 512-346-2969 
"TX Dallas, Mallhews & Assocs. ........... 214-248-7881 
UT Sa" Lake City, R 2 Mktg.lnc........... 801-595-0631 
WA Seallle, Core II Mktg.lVMI ............ 206-882-2999 

Local Distributors 
CA Burbank, Atwater EIc1rns. ............. 818-841-9050 
NJ Bellmawr, Mid Atlantic ................ 609-931-5303 
NY' Bohemia, RBO Elec ................... 516-589-7717 
NY Mt Vernon, Janesway EIec. ........... 914-699-8710 

MFG, Parabam Div. 1130 Watsoncenter Rd, Carson, CA 
90745, Tel: 213-549-5044; Empl: 85 

MF~ 12304 Santa Monica Blvd. Sle. 121, Los Angelas, CA 
90025, Tel: 213-826-8133, 800-533-2297, FAX: 213-820-
6956 ........................................... 0·1106 

TECHNOLOGY, INC. 
An AltJhate 01 UNITRaCE Corporatl()f1 

FAX: 516-467-5176 
MFM TECHNOLOGY, INC., Affiliate of Unltrode 

Corp" 200 Thirteenth Ave. Ronkonkoma, NY 11779, Tel: 
516-467-5151; EmpL: 25 ....................... B.1297 

Local Sales Offices & Reps 
AZ Mesa, Motion Technlgy. Inc. .......... 802-924-0004 
MA Quincy, Lansea Sys. .................. 617-710-1618 
IL Barrington, Deslgl Comps. ........... 312-381-7842 
MN, Edan Prairie, M-Tech................. 612-949-0847 
NY Plainview, Motion Control Sis. ......... 516-756-5656 
OH Broadview HIs., Control Prods. Cclr!l .. 216-838-5700 
OR Portland, ControrTek, Inc. ............. 503-641-0876 
CA Alhambra, C. E. Mello Co. ............. 818-282-2000 
CA San Jose, Motion Control-North ...... 408-997-()544 

• ELECTRONICS ~ 

FAX: 516-582-3229 
MG ELECTRONICS. 32 Ranick Ad., Hauppauge, NY 

11788, Tel: 516-582-3400; EmpL: 14; SIs. Mgr: John 
K1bbil; Dist. Mgr: Stan Grey ................... 001044 

MGR INDUSTRIES INC. 450B Induslrial Dr., Ft Collins, 
CO 80524, Tel: 303-221-2201, FAX: 303-484-4078; Empl.: 
2; SI8. Mgr: Jim Walton; Oist. Mgr: Roger Erickson 

MHOTRONICS., INC. 960 Corporate WOOds Pkwy., 
Vernon Hills, IL 60061, Tel: 708-913-9586, FAX: 708-913-
9587; Empl.: 45; Sis. Mgr: David McFadden 

MICHIGAN MAGNETIcs, 203 W. Third St, Vermontville, 
MI49096, Tel: 517-726-0590, FAX: 517-726-0078; EmpL: 
50; Sis. Mgr: Tom Krul 

MICRB.. SEMICONDUCTOR, 560 Oakmead Parkway, 
Sunnyvale, CA 94086, Tel: 408-245-2500, FAX: 408-245-
4175; FSC No.: 60496; EmpL: 135; SIs. Mgr: Mike O'Neal; 
Dist. Mgr: Mike O'Neal 

MICROAVIONICS CORP. 3198-KAifport Loop Dr. Costa 
Mesa, CA 92626, Tel: 714-957-8904, FAX: 714-957-1614; 
Empl.: 15; Sis. Mgr: a H. Corzine 

MICROBAR SYSTEMS, INC., 785 Luceme Drive, 
'Sunnyvale, CA 94086, Tel: 408-720-93OQ, FAX: 408-773-
9475; SIs. Mgr: Alexander London 

MICROCAP, INC. A MicroSerni Company, 501 South 
Andreasen Drive, E"COIldido, CA 92025, Tel: 619-480-
1906, FAX: 619-480-6741; EmpL:65; Sls.Mgr: Ken Miller, 
SIs.Mgr. 

MICROCHIP TECHNOLOGY INC., 2355 W. Chandler 
Blvd. Chandler, AZ 85224, Tel: 602-963-7373, FAX: 602-
345-3390; EmpI.: 1500; SIs. Mgr: Lanny FIassas; Oist. 
Mgr: Lanny Flassas 

MICRO-CIRCUIT ENGRG., See MCE Semiconductor 

MICRO-CIRCUITS CO" INC., 10800 Maudlin Rd., New 
Buffalo, MI49117, Tel: 618-469-2744, FAX: 618-469-2742 
................................................. C.1145 

MICROCOMPATIBLES INC. 301 Prelude Drive, Silver 
Springs, MD 20901, Tel: 301-593-0683, FAX: 301-593-
5151; Empl.: 4; SIs. Mgr: Unda Esterling 

MICRO CRYSTAL/DIVISION SMH, 702 Weal 
Algonquin Ad., Arlington Heights, IL 60005, Tel: 708-806-
1485, FAX: 708-593-5062; Sis. Mgr: WilHam Kaczmarski; 
Dis!. Mgr: William Kaczmarski. . . •. . .. . .• A.1395-1398 

Local Sales Offices & Reps 
AZ Scottsdale, E D P & Assoc. ........... 602-991-6119 
FL Pompano Bch. H H P Assocs. ........ 407-740-0320 
GA Tucker, Mackey Smith & Assoc. . . . . . . • 404-496-9913' 
IL Ariington Heights, Greenslade Sis. .... 708-593-3450 
NH Nashua, Bell Controls ...... :......... 803-882-8984 
OH MtOrab, Benjenn Engrg. ............. 513-444-3175 
PA Glenside, Koebert Assocs. ............ 21s-aB7-2310 

MICRO DATA SYSTEMS, P.O. Box 3278, Thomasville, 
GA 3"799, Tel: 912-226-1709, TELEX: 6503406939 Mel 
CW; Empl.: 5; SIs. Mgr: Sid Davis; Dist. Mgr: Sid Davis 

MICRODIMENSIONS, INC. 7345 Production Dr. Mentor, 
OH 44060, Tel: 216-974-8070, FAX: 216-974-1648;Empl: 
40 

MICRODOT,INTERCONNECT SYSTEMS DIVISION, 
201 Progress Dr., Montgomeryville, PA 18936, Tel: 215-
699-5373, FAX: 215-699-5536; FSC No.: 91886; SIs. Mgr: 
K A. Neumuller 

MICRON' 

MICRODRY, INC. 7450 Hwy. 329, Crestwood, Kentucky 
40014, Tel: 502-241-11933, FAX: 502-241-8648; ErnpI.: 16; 
SIs. Mgr: John WIedersatz 

MICRO B..ECTRONIC SYSTEMs, INC. 119 Northrup 
St, Bridgewater, CT 06752, Tel: 203-350-5004, FAX: 203-
350-8966; EmpL: 4; SIs. Mgr: Janine Green, V P. Sis. 

MICRO B..ECTRONIC TECHNOLOGIES, 35 South St, 
Hopkinoon, MA 01746, Tel: 508-435-9057, FAX: 5Q8-.435-
6481; Empl.: 53; SIs. Mgr: Mike LevIllllJe 

MICRO-ETCH PRODUCTS, INC. 94 Dodge Ave. P.O. 
Box 9712, Stratford, CT 06497, Tel: 203-378-8610, FAX: 
203-375-6276; FSC No.: 24846; EmpI.: 42; SIs. Mgr: Frank 
Dichiara; Dist. Mgr: Frank DIchIara 

MICROFLECT CO. INC. 3575 25th St s.e. P.O. Box 
12885, Salem, OR 97309-0985, Tel: 503-363-9267, TWX: 
510-599-0107, FAX: 503-363-4613; EmpL: 100; SIs. Mgr: 
John J. Kranilz 

MICRO HYBRIDS, INC., 2664 Route 112, Medford, NY 
11763, Tel: 516-732-3446, FAX: 518-732-3393; FSC No.: 
5982; Empl: 7; SIs. Mgr: Bruce RIchardson 

MICRO INDUSTRIES, 891 Greencrest Drive, Westerville, 
OH 43081, Tel: 614-895-0404, ESYLNK: 7592OQ, FAX: 
614-882-6357 

MICRO INSTRUMENT COMPANY, 2250 Micro PI., 
Escondido, CA 92029, Tel: 619-748-2010. TELEX: 882205 
MICROINST ESCD, FAX: 619-746-0433; FSC No.: FSCM 
24836; EmpL: 40; SIs. Mgr: c.Marks(EesI), C. Haas(Wesi) 

MICROLAB/FXR, 10 MicroIab Ad., Uvingston, NJ 07039, 
Tel: 201-992-7700, FAX: 201-992-0513; FSC No:: 00929; 
EmpL:40 

MICRO LAMPS, INC. 1530 Hubbard Ave. Batavle, IL 
6051 ()'142O, Tel: 708-879-0900; EmpL: 12; 'SIs. Mgr: 
Edward R Beutler 

MICROMA TH, INC. 2489 E. Fort Union Blvd., SaIl Lake 
City, UT 84121, Tel: 801-943-0290, FAX: 801-943-0299; 
Empl:8 

MICROMETALS, 1190 N. Hawk, Anaheim, CA 92807, Tel: 
714-630-7420, 800-356-5977, FAX: 714-63().4562; FSC 
No.: 12856; EmpL: 80; SIs. Mgr: Wall lewis 

MICRO MODE PRODS. 1870 John Towers Ave., EIC8jon, 
CA 92020, Tel: 619-449-3844; TWX: 91Q-331-1673~ FSC 
No.: 15907; Empl: 55; SIs. Mgr: V. DeMarco; DIst. Mgr: V. 
DeMarco 

Micro Mo 

FAX: 813-821-6220 
MICRO MO ELECTRONICS, INC., 742 2nd Ave. S. St 

Petersburg, FL 33701, Tel: 813-1122-2529, TELEX: 807-
982; EmpL: 32; SIs. Mgr: S. J. O'Neil , 
........ a·1232, 1298-1301, 1920; 001140-1141, 2243 

MICRO-MOUNTING DEVICES, 4092 Keith Dr. 
CsmpbeI~ CA 95008, Tel: 408-866-4826; FSC No.: 59058 

~ .. microncl 

FAX: 619-727-4436 
MICRONJ;L u;s:, 2142F Industrial Ct, Vista, CA 92083, 

Tel: 619-727-7400; FSC No.: 81855; EmpL: 10; SIs. Mgr: 
N. Unko .......... .... .. .... ........ C.1600, 1848-1648 

MICRO NElWORKS, Unitrode Corporation, 324 Clark 
St, WOrceater, MA 01806, Tel: '508-852-54OQ, FAX: 508-
853-8296; ErnpI.: 200; SIs. Mgr: Skip Osgood 

MICRONICS TECHNOLOGY INC., 7 Alexander Place, 
Glen Cove, NY'll542, TdI: 516-759-5600, FAX: 516-759-
5603; SIs. Mgr: Robert Hernnam, V.P. Oper .... A·1388 
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MICRON 
Local Sales 0ffIce8 & Reps 

CA Palo Alto, MIcrowave Mktg. Asaoc. •.•. 
CA Wes1Iake VL, Westtech Microwave, Inc. 
Fl Melbourne Beach, EDSl SIs. ......... . 
MD Laurel, CSDS, Inc. ................... . 
NY MaMIIa, RF. EIcIrn. SIS. .............. . 
MA Wayland, High Tech SIs. ............ .. 
WA IfIaquah, Seaport Tech. Sis. ......... .. 

41!H141-11430 
818-991-11219 
407-952-1240' 
301-953-7884 
518-420-9890 
508-853-3B38 
208-39HI714 

Manufacturers and Sales Offices Directory 
co Boulder, H. Bass Asso\:S. ............ . 
MA Beverly, Pal Jenks Assoc. .......... .. 
Fl 'Orlando, W. A. Brown Insbs., Inc. ..... . 
GA NoIcross, W. A. Brown InsIrs.,Inc. ....• 
NM Albuquerque, IMEC .................. . 
NY Kings Park, USTM Tach. Mktg. ...... .. 
WA Seattla, Datacori1 ................... .. 

303-53G-7509 
508-921-4800 
407-6411-9860 
404-449-7160 
505-275-0938 
518-724-1542 
208-285-2525 

MICROSEMI CORP. - SCOTTSDALE, MicroSemi 
Corporation, 8700 E ThOmas Rd., P.o. Box 1390, 
Scottsdale, AZ 85252. Tel: 802-941-8300, TELEX: 
4995412 MtCROAZ, FAX: 802-947-1503; FSC No.: 
860434040; ErnpL: 300; SIs. Mgr: Dean F_ (acting); 
DiIlt. Mgr: GeQrge AvIl8 

MICROSIGNALS INC. 38-42 9th St.. LLc.. NY 11101, Tel: 
MICRON INDUSTRIES, 4250 Madison St.. HHIside, II. MICRONTECHNOLOGV,INC.,2805Eas1ColumbiaRd., 71H37-7955,,718-937-03111, ~2252, FAX: 718-

60162, Tel: 708-547-1l9OO, FAX: 708-547~; FSC No.: Boise, ID 83706, Tel: 208-388-3900, FAX: 208-389-4617: 729-9140; ErnpI.: 40; SIs. Mgr: Mr. Greg V111a1arv/. 
30882; ErnpI.: 115; SIs. Mgr: Michael Kltun; DiIlt. Mgr: ErI1Jl: approx. 3,100; SIs. Mgr: Jim Garrett 

~Kltun 

MICRO-NOW INSTR. CO. INC., 8260 N. Elmwood St.. P. 
0. Box 1488, Skalcie, II. 80076, Tel: 708-677-4700, TELEX: 
RCA 297214-M1CRO-UR, FAX: 708-877-0394; FSC No.: 
33288; ErnpI.: 25; SIs. Mgr: C. IvnOw 

Local Sales 0ffIce8 & Reps 
AL Huntavilla, W. A. Brown Instr. . . .. • . . . . . 205-930-9224 
CA Los Angeles, Me Dougall/Me Laughln 213-477-9558 
CA Mountain View, Mark V Asaoc. ••.•.•.• 415-964-6275 

MICRO SWITCH 
a Honeywell Division 

MILITARY SPECIFICATION, AEROSPACE 
INOUSTRIAL AND COMMERCIAL 

FULL LINE AUTHORIZED DISTRIBUTOR 

~~ 
ELECTRIC SWITCHES 

INC 0 R P 0 RAT E D 
2478 Fletcher Dr, Los Angeles, California 90039·2897 

213-660-1310 ,800-421-8855 
FAX' 213-660-5130 

SEE COMPLETE PROOUCT LINE UNDER SWITCHES 
SECTION-SIOO.FREE CATALOG 31EM "n REQUEST 

L MUiAwiM · l .~ 
RE Ay"SpECIA TIES 

17 RARITAN ROAD' OAKLAND NJ 07436 

World's largest specialty distributor of 
RELAYS • SWITCHES • TIMERS • COUNTERS 

SOLENOIDS • SENSORS • CIRCUIT BREAKERS 
TRANSFORMERS • SOCKETS • LIGHTED DEVICES 
POWER SUPPLIES • TERMINAL BLOCKS • FANS 

CONTROLS • CONNECTORS • CABLE TIES 

FROM STOCK 

MICRO SWITCH 
SWITCHES 
SNAP, LIMIT, PROXIMITY, 

SEALED, OIL TIGHT, SOLID STATE, 
PHOTOELECTRICS & SENSORS 

MICRo-oHM CORP. 1088 Hamilton Rd., Duarte, CA 
91010. Tel: 818-3575377, FAX: 818-358-6478; FSC No.: 
20940; ErnpL: 1.09; SIs. Mgr: Chas. Schwab; DIsI. Mgr: 
Chas. Schwab .............. ......... .. ......... A·1947 

Local Sales Offices & Reps 
CA San Juan C8pisIrano, Craven & Asso\:S. 

...•.•.....•. .. ........ .... . . .•..... ... 714-240-7242 
IL Lake Bluff, R & R MkIg. Asso\:S. .. .. ... 312-295-6800 
MN Maple Grove, EIcIm Prods. For Ind. .•. 612-784-5654 
TN Nashvilla, S1rataglc Mklg.1nc. ......... 615-983-7882 

Local DIsIributoIs 
CA Costa Mesa, Orange County Camps. 

........................................ 714-979-3597 
CA Huntington Bch., Wyta Labs ........ ... 714-891-9008 
CA San Diego, Neumann EIcIms. ......... 619-895-3005 
CA San Diego, Shelley Elctms. ........... 619-453-7133 
CA San Diego, SheIIey-Ragon .. . .. .. .. ... 619-453-7133 
CA San Jose, Rose EIctms. .............. 408-943-0255 
CO Englewood, Arrow EIctms. ............ 303-7110-4444 
MN MInneapolIs, ElectronIc Ctr. ........... 612-371-5200 
NH Hampstead, Astrum EIctms. .. '.. . . • . . .. 603-329-5658 
NY New Rochella, Derf EIctms. •.......... 914-285-4800 
NY OceansIde, Tritech ................... 511H178-6222 
PA McKean, Adveccm ................... 814-478-7774 
TX Ft WOIIh,lndustriai Elect. ... .......... 817-731-7321 
ur Provo; Central Utah EIcIms. Supp. .... 601-373-7522 
EXP Basla, Switzerland, Siabalco W. Siegrist & Co. AG 

.. .. .. .. .. . .. . .. .. .. .. .. .. . .. .. ... .. . .. .. 845-962851 
EXP Huntlngdale, Austraiie, Stewart EIcIm Comps. Ply. 

.. .. .. .. .. .. .. • .. .... • .. . .. • .. • .. • .. .... 790-AA369D8 

MICROPAC INos., INC. 905 E Walnut St.. Garland, TX 
75040, Tel: 214-272-3571, FAX: 214-494-2281; EmpL: 
200; SIs. Mgr: RIchard Schluater 

MICRO PALM COMPUTERS, INC., 1377HOO-ICOT 
Blvd., Clearwater, Fl3462O, Tel: 813-530-0126, FAX: 813-
530-0738 

MICROPHASE, 587 Connecticut Ave., Norwalk, CT 06856, 
Tel: 203-868-8000, FAX: 203-966-6727; Ernpl.: 230; SIs. 
Mgr: F. S. Patin 

MICROPLEX, INC. 1977 State College Blvd., Anaheim, CA 
92806, Tel: 714-634-1535, FAX: 714-634-8375; EmpL: 30 

MICROPLOT SYSTEMS,l897 Red Fern Dr. Columbus, 
oH 43229, Tel: 614-982-4786, FAX: 614-982-3399; Empt: 
5; SIs. Mgr: Steve Bean 

MICRO PNEUMATIC LOGIC, INC. 2890 N. W. 62nd 
SIraet, Fort Lauderdale, Fl 33309-1788, Tel: 305-973-
6186, TELEX: 522316., FAX: 305-97~; ErnpI.: 100; 
SIs. Mgr; BrIan 1fving 

MICRO POWER 1NfL, INC, 10770 Black Mountain ReI. 
Ste. 248, San Diego, CA 92126, Tel: 619-271-D831, 619-
271-5942; EmpL: 58 

FAX: 617-337-4208 
MICROSONICS, INC., 60 WInter St.. Weymouth, MA 

02188, Tel: 617-337-4200; FSC No.: 11869; ErnpL: 120; 
SIs. Mgr: John Hieber ................ .. .. .. .... A.1401 

MICROSTAR LABORATORIES, 2863 152nd Ave. N.E., 
Redmond, WA 96052, Tel: 208-881-4286, FAX: 208-881-
5494; EmpI.: 16; SIs. Mgr; DebbIe Keele; Diat. Mgr: linda 
Meza 

MICRO SWITCH 
a Honeywell Division 

FAX: 815-235-5574 
MICRO SWITCH, A HoneyWell DIY. 11 W. Spring St.. 

Freaport, IL 61032, Tel: 815-235-6800, TELEX: 257499, 
TWX: 91 ().642.0922; ErnpL: 3000; /Jist. Mgr: R A. Game!" 
.. ................ S.1320-1321, 1738-1743, 1.16-1.1., 

Local Sales 0ffIce8 & Reps 
CA Orange............................... 714-953-4875 
CA San Jose ............................. 408-433-3008 
CO Engtawood........................... 303-792-1832 
CT Glastonbury.......................... ~72 
GA Atlanta.... .. .. . . .. .. .. .. .. . .. .. .. .. .. 404-248-2585 
IL Bensenville .... .. .... .. .. .. .. .. .. . .. .. 312-860-3988 
MA Newlon ............................... 617-969-0265 
MI Scuthlield.. .. . .. .. .. .. .. .. . . . .. .. .. .. 313-424-3589 
MN Mlnneapola .......................... 612-830-3516 
MD SL Louis .................... ,......... 314-589-7820 
NJ Westfield ............................. 201-233-9200 
NY Rochestar .... " .. .. .. . .. .. .. .. .. .. .. . 718-272-4333 
NC Charlotte.. .. .. .. .... .. .. .. .. .... .. .. . 704-382-6948 
OH Brooklyn Heights ..................... 218-459-6075 
OH Dayton.. .. .. .. .. .• .. . .. .. . . .. .. .. .. .. 51 $-237-4075 
PA Valley Forge .. .. .. .. .. .. .. . . .. .. .. .. .. 215-666-8340 
TX Dallas................................ 214-701-2876 
TX Houston .............................. 71$-78CH1651 
WA Bellevue............................... 208-453-7591 
WI Brookfield............................ 414-784-6260 
can EdmcnIon ............................ 403-483-4727 
can Ottawa ............................... 61$-224-3822 
can Scarsdale ............................ 418-293-9111 
can Vancouver ........................... 604-430-3100 
can Wmnepeg ......... ,.................. 204-783-4545 

MICROISYS. 1011 Grand Central Ave., Glendale, CA 
91201-3010. Tel: 818-244-4800, FAX: 818-244-4246 

MICRO POWER SVs. INC. 3100 A1Iroid St.. Santa Clara, 
CA 95Osa, Tet. 408-727-535D, TWX: 91().338-()154; FSC MICRO SYSTEMS ENGINEERING, INC., 6024 S.W. 
No.: 54186; EmpL: 140; SIs.Mgr: Tom Hardy; DiIlt. Mgr; Jean Rd., Lake Oawago, OR 97035, Tel: 503-635-4016, 
Chuck S- TELEX: 151-538, FAX: 503-835-9610; FSC No.: 75800; 

EmpL: 200; SIs. Mgr: Maury Reiter 

MICRO-PRODUCTS ENGINEERING CO, 230 
Ridgewood Av .... Newark; NJ 07108, Tel: 201-824-8467, MICROTECH,l420ConchaeIerHwy.Boothwyn,PAI9061, 
FAX: 201-924-5868; ErnpL: 100; SIs. Mgr: Gerald Muller Tal: 215-458-3586, FAX: 215-358-4827; EmpI.: 22; SIs. 

Mgr: H. Carter 

MICRO QUALITY SEMICONDUCTOR, INC. 
Microsemi Corp., 1000 N. Shiloh Rd., Garland, TX 75042, MICRO TECHNICAL INDUSTRIES, 23132 La C8dena 
Tel: 214-272-7811, FAX: 214-487-D406; EmpL: 70; SIs. Dr. Ste. E. Laguna HUla, CA 92853, Tel: 714-955-4326, 
Mgr: Bill Vandagriff; DiIlt. Mgr; Elil Vandagriff TELEX: 371-9688, FAX: 714-855-9545; EqII.: 20; SIs. 

Mgr: Joe Duarte 
MICROSEMI CORP, 2830 S. Fairview St.. Santa Me, CA 

92704, Tel: 714-979-9220, TELEX: 4720306. FAX: 714- MICROTECHNOLOGYINC.NS8Wl3385SiIvarSpring 
557-5989; FSC No.: 14552; ErnpL: 1200; SIs. Mgr: Robert Dr. Menomonee Falls, WI 53051, Tal: 414-783-608O,·FAX: 
Shultz; DIsI. Mgr: G. Avila 414-783-4959; ErnpI.: 210 

MICROSEMI CORP. COLORADO, Microsemi Corp., 
800 Hoyt St.. BrOomItaId.CO 80020, Tel: 303-469-2181, 
FAX: 303-466-3775; EmpL: 140; SIs. Mgr: Robert H. 
Werner. DIsI. Mgr: George Avila 

MlCROrEc RESEARCH, INC., 2350 Mission College 
Blvd.; Santa Clara, CA 95054. Tel: ~13OO, FAX: 
408-982-8266; EqIi.: 100; SIs. Mgr: Derek Taylor; DIsI. 
Mgr: Derek Taylor 

736 NorthAmericanottices only. For worldwide reps & distributors, see Vol W. EEM 1991 



Manufacturers and Sales Offices Directory 
MICROTEK INTERNATIONALIDEV. SYS. 0IV,33OO MICROWAVE DESIGN SVcs., INC., 437-H Mary Esther 

N.W. 2111h Terrace, Hillsboro, OR 97124, Tel: 503-645- Cu1off, Ft Walloil Beach, A. 32548, Tel: 904-664-1234, 
7333, FAX: 503-629-8460; EmpI.: 120; SIs. Mgr" Chris FAX: 904-664-6789 
Bednarek 

MICROWAVE DEVELOPMENT LABORATORIes, 10 
Michigan Dr. Natick, MA 01760, Tet. 50&-655-0060, 1WX: 
71~5O, FAX: 50&-655-6972; EmpL: 180; SIs. Mgr: 
R Tucker 

MID-E 
IAIowa City, Richmar EIcIms. Corp. ••.•• 319-35+8894 
MD Hunt Valley, Eagle Sis. Corp. ••• .•••••• 301-ea&3030 
MN N. Mankato, El Sis. ....•.••..••.••••• , 507-345-5786 
NH Nashua, Bell ConIroIs .••••...•.••..•• 603-882-8884 
NJ Medford, Champion EIcIm. Sis. Co. . . . . 609-983-0932 
NO C81y, TWWIIIeth CenIury MkIg. ....•.•. 919-481-3370 
TX Plano, RIchmar EIcIms. Corp. ..•.•.•.. 214-424-8388 
TX Round Rock, Rlchmar EIcIms. Corp. •. 512-255-2551 
WI Buller, AIchmar EIcIms. Corp. .•...•.•• 414-781-1730 

MICROTOUCH SYSTEMS, INC, 55 Jonspin Ad., 
Wilmington, MA 01887, Tel: 50Il-6II4-9900, TELEX: 
530284, FAX: 50&-694-8980; FSC No.: 935-0133; EmpI.: 
100; SIs. MgT: WilHam Keller 

MICROWAVE DEVICE TECH., 1 Powers St., Lawrance, Can Gloucester, Ont. True North Technlg. Ltd. 

FAX: 516-561-1117 
MlCROTRAN co. INC. 145 E. M"oneoIa Ave., P. 0. Box 

236, Valley SIreem, NY 11582, Tel: 51&-561-8050; FSC 
I0I0.: 00348; EmpI.: 75; SIs. Mgr" W. Benscher 
.......................... , ... A.,2,2, 2130, 2278-2298 

Local Sales Offices & Reps 
AZ SooItsdaIe. F. SchoeIIIer •.••..•.••..•. 602-94&-1004 
CA San Jose, KoI1meier Assocs. . . • . . . . . • . 40&-371-8700 
CA Torrance. Universal Comp. Co. . . . . . . .. 213-783-0220 
co Englewood, Omega. Ltd. .............. 303-762-1921 
A. Winter Pk., HPP Assoc.Inc. .....•..•.. 407-7~ 
L WheaIon, CS Tech. Sis. .........•..... 708-853-8126 
IN Fishers, R & 0 EIcIm. Sis. ...•. . . • • •• . • 317-1149-2026 
IA Marlon, AEM,1nc. .......•..•.........• 319-377-1129 
KS Lenexa, AEM, Inc. .•.. .. .•. ...... .••••• 913-886-0022 
MD Baltimore, Burgin-Kreh Assocs. ...•... 301-265-8500 
MA Wellesley, NeWscot1 Co. .............. 617-235-6868 
MN Minnneapolia, RK Sales ..•........... 612-571-1001 
MO st louis, AEM, Inc. •..••..•........•.. 314-29&-8900 
NJ Englewood Clills, E. Glass Assocs. .•. 201-592-0200 
NM Albuquerque, C.T. carlberg & Assocs. 

NY Marcellus, Muliahy-Weich Sis. ....•... 
NY' Rochester, J.G. Welch Assocs. ....•... 
NO GreaISboro, Arthur, Harris & Assoc. .•• 
OH Cleveland, J.O. Olsen Co. ............ . 
OH Goshen, J.Q. Olsen Co. .............. . 
PA Pi1Isburgh, J.o. OlSen Co. ............ . 
PA Wynnewood, Melz-Benham Assoc. .•• 
TX HousIon, SpecIre Sis. Corp. ......... .. 
TX Richardson, SpecIre Sis. Corp ........ . 
VA Lynchburg, Burgin-Kreh Assocs. •..... 
Can MonIreaI, Quebec, Hans Brieger •.•.•• 

Looal DIsIrIbutoI8 

505-899-2155 
315-673-1009 
71&-244-1100 
919-275-3030 
216-838-0510 
513-722-3320 
412-381-4254 
215-89&-7300 
713-270-6212 
214-234-3600 
804-239-2626 
514-486-5869 

AL Birmingham, MG EIc:trrl& & Equip. .... 205-329-4525 
CA Milpitas, Sierra West EIcIms. . . • . . . . . • • 408-945-1050 
CA 0ekIand, Brill EIcIms. ................. 415-83+5688 
CA San Oiego, KenI EIecIronics .......... 619-471-9561 
CA Santa Clara, KenI EIcIms. ............. 409-727-8610 
CA Santa Monica, Master Oistrs. . • . . • . . . •. 213-452-1229 
CA Torrance. KenI EIcIms. ............... 213-320-2700 
CO Englewood, Shelley/Ragon Inc. ....... 303-762-D670 
A. Largo, EIcIm. Precepts of Florida ..... 813-544-3636 
FL Pompano Beach, Peerless Radio Corp. 

II. Northbrook, Classic Comp. Supp. ••.•• 
IN Indianapolis, BelllneIs. .............. .. 
IA Cedar Rapids, Oeeco, Inc. .......... .. 
MA Hingham, Sager EIec. Supp. ........ .. 
MN Minneapolis, Bergquist ............... . 
NJ Kenilworth, Federated Elclms. •.•..•.. 
NM Albuquerque, Walker EIcIm. Supp. •... 
NY Bullelo, Sunmft DIsIIs. ............... . 
NY Hauppauge, Sager EIcIms. ........... . 
NY Johnson City, Help Eic1ms. .......... . 
NY Lynbrook, Peerless Radio ............ . 
NY Rochester, Summit 0Istrs. ........... . 
NO Raleigh, Southeastem Elclms. •.••.... 
OH DayIon. JA Becker Co. ............. .. 
PA McKeeeport, Barno RadIo Co. ........ . 
PA Philadelphia, Shap EIcIms. ••.•..•.•.•. 
TX Austin, KenI EIcIms. ................ .. 
TX Houston, Kent EIc\ms. .............. .. 
TX Houston, LeneII Co. ................. . 
TX Richardson, KenI EIcIms. ............ . 
WA Redmond. Priebe EIcIms. ............ . 
WI New ,Berlin, Classic Comp. ........... . 

800-327-4993 
70&-272-9650 
317-875-6200 
319-365-7551 
617-749-6700 
612-835-2322 
201-272-0505 
505-883-2892 
71&-867-2800 
51 &-349-1300 
807-729-3526 
51&-593-2121 
71 &-334-811 0 
919-62&-2311 
513-22&-1341 
412-751-5971 
215-969-3300 
512-1134-1900 
713-780-7770 
713-225-1465 
214-869-2600 
20&-861-2363 
414-786-5300 

MICROVISION CORP, 591 W. Hamilton Ave. Ste. 250, 
~ CA 95008, Tel: 40&-374-3158, FAX: 40&-374-
9394; EmpL: 15; SIs. Mgr" Las PaalIon 

MICROWAVE APPLICATIONS GROUP,303O Industrial 
Pkwy, Santa Maria, CA 93455, Tel: 805-929-571" TWX: 
91().351-5808, FAX: 805-925-5903; FSC I0I0.: 26357; 
EmpL: 63; SIs. Mgr: O. W. Prigge 

MA 01843, Tel: 508-888-6000, FAX: 508-688-6220; ~L: •.•••.•.••••...•.•••.•.•••.••..•.•....• 61:H37-2553 
11; SIs. Mgt: Murthy S. Ayyagari Can RexdaIe, Ont. True North Technlg. Ltd. 

mr: ... c ------miC=tOW&1Vc riLi:c=t Com?&1n'!. inC. 

FAX: 315-463-1467 
MICROWAVE FILTER INc., 6743 Kinne st, East 

Syracuse, NY 13057-Q486, Tel: 315-437-3953, 8OO-44B-
1666, TELEX: 249-813; FSC I0I0.: 27834; EmpL: 95; SIs. 
Mgt: E. Bostick, Sis. & MkIg. .............. ".,868-1685 

I..ooaI Sales Offlqes & Reps 
MO Laurel, csos. 100: .................... 301-490-3800 
CA MIn. VIeW, Pennisula Tech. Sis. ....... 415-968-3636 

Looal DIsIrIbutoI8 
AZ Mesa, Antenna Techlg. Corp. ......... 602-899-7667 
CA Campbell, Signal Sources ......•..•.. 409-86&-0600 
CA Torrance. Westem CATV ............. 213-539-8030 
CO Englewood, Midwest CATV .......•... 303-799-4343 
FL Boca Raton, Passive Ovcs., Inc. . . . • . .. 407-998-0800 
FL Miami, Gendra Int1. .. .. .. .. .. .. .. . . ... 305-372-8845 
FL Ocala, Broadcaslers Gen. SIore . • . . . .. 904-622-9056 
FL Panama City, Bay EIcIms. Supp. ...••. 904-785-7258 
GA Lawrenceville, John Weeks En1prs. ... 404-863-7870 
IL Skokie, Anixter Bros. ... . .. .. . • . . . .. • . • 70&-677-2600 
IN Richmond. Allied Broadcast Equip. .•.. 317-962-8596 
KY Hv.1and Heights, Midwest Comms. Corp. 

.. •.•.. . ..•. .•..•. •.. . . . ..•..•. . .. ... .. 805-781-2200 
LA Mamou, Sa1e11ite Earth Stas. .......... 31&-46&-2203 
MS Reyrnonc:I, Broadcast Equip. Engrg. Sis. 

....................................... 601-857-8578 
NE ~ City, ATV Research, Inc. ...... 402-987-3771 
NE Omaha, Radio Equip. Co. ............. 404-341-7700 
NH Bow, Earth Terminal, Inc. ............. 803-224-5166 
NJ Union, Avanti EIcIms. ................. 201-964-0333 
NC Pineville, s.c.M.S., Inc. ................ 704-869-4508 
PA Horsham, Toner Cable ............... 215-675-2053 
PA Hummelstown, Winemiller Comma. '" 717-56&-9591 
PA Willow Grove, NCS IneIs. .. ... ..... .... 215-657-41190 
TX Bedford, Spectrum Megahertz ........ 817-267-2288 
UT Salt Lake City, RIA Corp. •.. .• ..•.... .. 801-486-8622 
VA Charlottesville, Hall EIcImcs. .......... 804-974-6466 
WA Edmonds, Glade Comma. ..•....•..... 2()6.771~1 
WI Plymoulh. Hi-Tech. ................... 414-892-6210 
Can Burnaby, B.C. Channel One Video Corp. 

. .. . .•.••.. . ... .. ... ... .. ...... . .... ... 604-421-2298 
Can Calgary, Alberta, AVA Comms. Ltd. ., .. 403-251-0707 
Can Lsvel, Que., Incospec EIcIms. ......... 514-686-0033 
Can Markham, Ont. C&bIeteI Comma. ..... 416-475-1030 
Can MarIcham, Ont, Deskin SIs............. 41&-475-1412 
Can Montreal, Que., Comega Technlgs. . . .. 514-355-3105 
Can st Leonard, Que., Trispec Comma. . ... 514-329-2025 

MICROWAVE SOLUTIONS, INC, 3200 Highland Ave., 
Ste SA, Naiional City, CA 91950, Tel: 619-474-6906, FAX: 
619-474-7003; FSC Il10.: 65151; EmpL: 12; Sis. Mgt: 
Edward M. Teyssier 

MICROWAY INC. RESEARCH PARK, ~ Park, 
P.o. Box 79, Kingston, MA 02384, Tel: 50&-74&-7341, FAX: 
50&-749-4678; EmpI.: 49; SIs. Mgr: Donald Greenbaum; 
DIst. Mgr: Maryem StrasseI 

MIDAMERICA DESIGN SERVICE, Spirit of America 
Corp., 10206 Uma Ad, Fort Wayne, IN 46818, Tel: 219-
489-251" FAX: 219-489-2295; EmpL: 350 

MlDCOM, INC., 121 Airport Dr. Waterlown, SO 57201, Tel: 
605-88&-4385, FAX: 605-886-4486; FSC I0I0.: OGP22; 
EmpI.: 300; SIs. Mgr: Dean Ward ........ A·2300-2305 

Looal Sales Offices & Reps 
AL Huntsville, Twentieth Century Mkig. ..• 205-772-9999 
CA Long Beach, SoIutech ................ 213-59&-5208 
CA San Diego, Pro Sis. ................... 619-571-1133 
CA San Jose, Veer Mkig. ................. 40&-432-1818 
A. Orlando, RIchmar EIcIms. Corp. .•..•.. 407-352-3755 
GA Norcross, Twentieth Century MkIg..... 404-44&-1899 
II. Downers Grove, Richmar EIcIms. Corp. 

....................................... 312-96&-0118 
IN Indfanapolls, Rlchmar EIcIms. Corp. ... 317-577-8950 

.•.•••.•••.•••••.•...•.•.•.•...•.•..•.• 41&-744-2233 

MIDDLEBERG CORPORATION/MIDDCO 
CONNECTORs, 95 Albany Turnpike, Canton. CT 06019, 
Tel: 203-893-8361, FAX: 203-693-8403; EfT1IL: 20; SIs. 
Mgr: Marly Townsend 

MID-EASTERN INDUSTRIES, Technology 
Dynamics Inc., 100 School SIreeI, BergenfIeld, NJ 
07621-2915, Tel: 201-385-0500, FAX: 201-385-0702; FSC 
I0I0.: 06179; ~L: 15; SIs. Mgt: Daniel Ellenback 
........................................... 001886-1898 

[§~tt 
BRILL 
ELEC I HONICS 
(415) 834-5888 
610 E. 10th 81.. Oakland. CA 94606 

_ MlCROTRAN J 
(213) 452-8002 

~ MICROTRAN 

over. 100.000 
Transformers • • 

in Stock. 

Over 
8.000.000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 pm. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

Underwriters Safety 

The. Largest 
Relay •• 

Distributor . , 
in the World 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Senla·Monica, CA 90404 Oakland, CA 94606 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 737 



MIO-E 

FROM STOCK 
·IWII DTE)( 

TomorrOlll s ,1!1SIVer~ Xd'7~ 
GENERAL PURPOSE 
MERCURY-WETTED 

POWER & TIME DELAY 

RELAYS 

Underwriters Safety 

~, 8·~··'· 1.000.000 
Termmal 
Blocks 

m Stoc~ 

Over 
8.000.000 
Relays & 
Switches 
m Stock. 

Orders Placed by 3:00 p.m. are 
. Ship~d the Same Oay 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., •. 10~6 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

MICRO SWITCH 
a Honeywell Division 

MILITARY SPECIFICATION. AEROSPACE 
INOUS.TRIAL ANO COMME.ACIAL 

FUll LINE AUTI10RIZED DISTRIBUTOR 

0~/'f/'~ ~;;~~ 
ELECTRIC SWITCHES 
INCORPORATED 

2478 Fletcher Dr. los Angeles. California 90039·2897 

213-660-1310 800-421-8855 
FAx- 213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTlON-5100.FREE C·ATALOG 31EM onREUUEST 

Manufacturers and Sales Offices Directory 
Local Sales O/ficiJs & Reps . 

CA Los Angeles, Dyna Sis. .... ; .... :..... 213-806-1400 
FL Land O' Lakes, AJ'S Power Source Inc. . 

813-996-2583 
IL Des Plains, Marsland Assocs., Inc. .... 312·298-2820 
IN indianapoliS. Marsland Assocs., Inc. ... 317-293-5437 
IA Marion. M81S1and Assocs.. Inc. ........ .319-373-0566 
MN Minneapolis, Marsland Assocs., Inc. ... 612-545-4481 
MO St louis, MatSland Assocs., Inc. ...... 314-991-1389 
NM Albuquerque. Westahl Assocs. ..•..... 505-881-()995 
NY Huntington, CR. Mayer 00. ...... :.... 516-682-4221 
WA SeaItte, Elcher-Rlchards Co ........... 206-LA3-7888 
WI Naw Berlin~ Marsland ................. 414-786-6611 

MIDGET LOUVER, 800 Main Ave., NoIwalk, CT 06851. Tel: 
203-86&-2342; EmpL: 10; SIs. Mgr" Helen Monroe; /Jist. 
Mgr" Helen Monroe 

MIDLAND-ROSS CORP. NEl UNIT. See NEL 
Frequency Controls, Inc. 

Midtex Relays, Inc. 

FAX: 915-772-1116 
MIDTEX RELA YS,INC •• 9B2 ButterlieldTrail EI Paso,TX 

79906. Tel: 915-772-1061. 1-800-MlDTEX1. 1WX: 91()-
240-3407. ESYLNK: 62752541; Empl: 275; SIs. Mgr" 
Craig Law; Dist. Mgr" Bob Walasiak ..... 801546-1549 

Local Sales OIficiJs & Reps 
AL Huntsville, Twentieth Century Mktg. ••. 205-772·9899 
AZ Phoenix, More Sis. .. . ............ ...... 602-788-9181 
CA Los Anos, J.W. Wilhon ................ 415-961·3660 
CA Tustin, Schoenbachler·Dobson ....... 714-544-1888 
CO Longmont, Reliance SIs. .......••.•... 303-443-5660 
FL Orlendo, Alchmar EIctms. ••.•••••.•.•. 407-352-3755 
GA Norcross, Twentieth Century Mktg... .. 404-446-1899 
R. Downers Grove, Alchmar EIctms. ..... 708-968-0118 
IN Indianapolis, Richrnar EIctms. ...•••... 317-5n-9950 
IA Iowa City, RicI1rnar EIcIms. .....•...•. 31 Q-394-8894 
KS Overland Perk, M.LNK Assocs. ....... 913-341-3309 
KS Wichita, MJ.N.K Assocs., Inc .......... 31~190 

[§~tI 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 10th 51.. Oakland. CA 94606 

Mldtex Relays, Inc. 

(213) 452-8002 

Mldtex Relays, Inc. 

The 6) Largest 
Relay •• 

Distributor 
in the World. 

Over 
8,000.000 
Relays & 

Timers 
in Stoel<. 

Orders Placed by 3:00 p.m. are 
Ship~d the Same Day 

(213) 452-1229 .. (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue: 

Santa Monica. CA 90404 Oakland, CA 94606 

MN Mimeepolls, Holmgren Assoc. ........ 612-574-9983 
Me BrIdgeton, M.I.N.K SIs. ................ 314-291-5454 
NH NashUa. Bell Controls ................ 603-882-6984 
NJ Medford, Champion EIctms. . • . . • • •. • . • 609-983-0932 
NM Albuquerque. More Sis. ............... 505-265--6285 
NY Rochester. Lamb Corrcla- ............. 716-328-6350 
NC Raleigh, T~ Century Mktg. ..... 91!H9()-Q383 
OH Beachwood. EIcIm. SaIesmasters, Inc. 

OK Tulsa, D.J. Sis. ....................... . 
OR Portland, Caruso Assocs. ............ . 
TX Austin, D.J. SIs. ..................... .. 
TX Dallas, OJ Sis. ........... , ...... ; ... .. 
WA Bellevue, Caruso Inc. ............... .. 
can Ontario, HaItronics Ud. ...... , ...... .. 

Local DI8Iributors 

216-831·9555 
91~155 

503-246-5439 
512·258-3002 
214-783-8876 
206-4s5-ss11 
416-844-2121 

AL Huntsville, HalI-MSIk.................. 205-837-8700 
AZ Phoenix. Hall-Mark ................... 602-437-1200 
AZ Tempe, Control Deeign Supp. .... ..... ~7981 
AR Uttle AocI<, Newark EIctms. ........... 501·225-8130 
CA Anaheim. Control Design Supp. ....... 714-821-1516 
CA Bay Area, HalJoMark .................. 408-432-0900 
CA irvine, Integrated EIctms. .. ,... ........ 714-837-9960 
CA Orange County. HalI-Mark ............ 714-869-4100 
CA San Cer1os, Control Design Supp. . . . .. 415-592-4806 
CO Santa Monica, Master DIsts. .......... 213-452-1229 
CO Denver. Integrated Elclms. .•...•.•.•.• 303-292-5537 
CT Wallingford, Mid Slate EIcIms. ........ 203-265-9900 
FL AltamOn1e Springs, Control Des9I .... 305-788-3220 
FL Ft Lauderdale, HalI-Mark ............. 305-971-9280 
GA Stone MIn. Control DesIgn .•.•..••... 404-979-3500 
R. Chicago, Hall-Mark ................... 312-860-3800 
IL Chicago. Newark EIctms. ............. 312-784-5100 
IL Schaumburg, Control Design ......... 312-307-8900 
IN Indianapolis, Control Deetgn .......... 317·7B8-4559 
IA Cedar Rapids, Dee EIctms. ........... 319-365-7551 
KS Kan$8S City. Control Deetgn ....... ,.. 913-362-4248 
KY Louisville, Newark .................... 502-423-0280 
LA Shreveport, Indi. EIec. Supp. .......... 316-222-9459 
MD Columbia, HalJoMark .................. 301-1188-9800 
MA Boston, HaHtSlk .................... 617-667-0902 
MA Newlon, Green-Shaw Inc. ..... .. .. • .. • 617-1169-8900 
MA Woburn, Control Design Supp. ........ 617-932·9404 
MI Oak Pk., Newark ...................... 313-967-0600 
MI St Clair Shores, Spernco ............. 313-n1-27oo 
MN Minneapolis, Control Design .......... 612-721-1628 
MN Minneapolis, Hall-Mark ............... 812-941-2800 
MS Jackson, NewSlk ..................... 601-956-3834 
MO St louis, Control Design Supp. ....... 314-426-3150 
NE Omaha, Newark ....... ;.............. 402'392-1221 
NV Lae Vegas, Newark ................... 702-798-5090 
NH Nashua, NewSlk .. • .. .. .. . .. • .. . .. .. .. 6OG-888-5790 
NY Buffalo, Genesee IndL ................ 716-873-9661 
NY Long Island, Hall-Mark ................ 516-737-0600 
NJ Oakland, Relay Specialties..... ....... 201-337-1000 
NJ Paterson, Feldman Bros. .............. 201-742-7329 
NY Rochester. MasIIne ................... 716-546-5373 
NY Woodside, Switches Unlld. • • . . . . . • . • . . 718-478-5000 
NC Charlotte, Control Design ............. 704-588-4410 
NC Raleigh. Hall-Mark .................... 919-872-0712 
OH CinicInnati, Schuster EIec. '............ 513-489-1400 
OH Cleveland, CAM APe EIctms. ......... 216-461-4700 
OK Tulsa,HaII-Mark ...................... 918-251-1106 
OR Portland, Integrated EIcIms. ........... 503-641-1690 
PA Malvern, Control Design Supp. .•.. . • • . 215-298-0150 
PA McKean. Advacom ................... 814-476-7774 
PA Philadelphls, HalI-Mark ..•.........•.. 609-235-1900 

.~. ~=~Ie,~.::::::::::::::::::: ~:= 
TN Memphis, Nawark .................... 901-365-8060 
TX Dallas, Control Deelgn Supp........... 214-358-1441 
TX Dallas, Force-Heiland. . •.. •. . .. . . • .••. 214-247-9955 
TX Dallas, Hall-Mark .......... :........... 214-553-4300 
TX EI Paso, Midtex (Export) .............. 915-772-1061 
TX Houston, Hall-Mark ................... 713-781-8100 
UT Sen LAke City. Hall-Mark ............. 801-972-1008 
VA FBlIs Church. Newark . . . . • . • . . . • . . . . .. 703-522-oeeo 
WA Bellevue, Integrated EIctms. ...•..•... 206-455-2727 
wv Dunbar~ Newark ...................... 304-7~72 
WI Milwaukee. Marsh EIctms. ............ 414-475-8000 
WV Gillette, Gifford ....................... 307-682-7203 
can Richmond Hill Ont.. Selbar EIctms. Ud. 

................................ .'...... 416-736-0271 
can Scarborough, Ont.. Carsten EIctms. ... 418-495-n05 

MIDWEC, See Industrial'Midwec Capacitors 

MIDWEST COMPONENTS,INC. See Therm-D-Disc, 
Div. Midwest Component Product Group 

MIDWEST MICROWAVE, 8564 South Slate Ad., SeIne, 
MI 48178-8569. Tel: 313-429-4773, 800-521-4410. FAX: 
313-429-1415; FSC No.: 34078; EmpL: 180; SIs. Mgr" 
Doug Hartje, Dlr. Sis. &. Mktg. 

MIKRON INSTR.. 445 W. MaIn St., WyckoII. NJ 07481.T.eI: 
201·891-7330; ta.Ex: 361870. FAX: 201·891-1205; 
EmpL: 60; SIs. Mgt" John Merchant 

738 North American offices only. For worldwide reps & distributors, see Vol. W. EEM1991 



Manufacturers and Sales Offices Directory MINI-
Mil-COMM DISTRIBUTORS, INC. 9400 Lurline Ave. 6C, 

ChaIsworIh, CA 91311, Tel: 818-998-3111 

MIL ELECTRONICS, INC. 106 Perimeter Ad., Nashua, NH 
03036, Tel: 603-882-3200, FAX: 603-881-8661; FSC No.: 
07882; EIT1ll: 40 

MILES PlAns INC. 901 TouhyAve.,EIkGroveVlIIage, IL 
60007, Tel: 1-708-364-0363, FAX: 708-364-0614; EmpL: 7; 
SIs. Mgt" J. L Packwood 

MILFORD RIVET & MACH. 857 Bridgeport Ave., Milford, 
CT 06460, Tel: 203-878-4631, TElEX: 984383, 1WX: 710-
462-0538, FAX: 203-878-5071; EmpL: 200 

JAMES MILLEN ELCTRNS., Caywood Elec. Inc., 87 
Belmont St. No. Andover, MA 01845, Tel: 508-475-7831, 
FAX: 508-474-8949; EmpL: 6; SIs. Mgt" R. Jamini 

MIlLER DIAL CORP. 4400 N. Temple CIiy Blvd., E1 Monte, 
CA 91731, Tel: 8111-444-4555, TWX: 910-58'7-3438, FAX: 
818-443-3267; FSC No.: 91345; EmpL: 200; SIs. Mgt" P. J. 
Waner, V.P. Membrane 

MILLER, J.W. CO. See Belllnds. 

MILLER, LC. CO. 717 Monterey Pass Ad., Monterey PI<, 
CA 91754, Tel: 213-268-3611, FAX: 213-264-3203; EmpL: 
45 

MIlLER, SANFORD, coRp., See Sanford-Miller 
Corp. 

MIlLER, W. A, CO. Mingo Loop, P.O. Box 337, Oquossoc, 
ME 04964-0337, Tel: 207-864-3344, 800-227-1415, FAX: 
207-864-3344; Empl: 15 

MIlLER-STEPHENSON CHEM. CO., INC. George 
Washington Hwy. Danbury, CT06810-0950, Tel: 203-743-
4447, TElEX: 643-711; SIs. Mgt" Mrs. Fran Bodner 

MILLIFlECT, 37444 Sycamore St. Bldg. A, Newark, CA 
94560, Tel: 415-791-5188, TElEX:4884B5,FAX:415-791-
5237; FSC No.: 52426; Empl.: 39; SIs. Mgt" Don Koijane; 
DIBt. Mgr" Alex Nilva 

MILUVAC INSTRUMENTS, INC., Box 997, Cuny Ad. 
Ext, Schenectady, NY 12301, Tel: 518-355-8300, FAX: 
518-356-5161; FSC No.: 85711; EmpL: 30; SIs. Mgt" Jan 
a MeIZgar ...................................... 001294 

Local Sales OffIces & Reps 
CA San Diego, Advanced Prods. SIs. ..... 619-530-0200 
CA Weettake V~ Advanced Prods. SIs. .... 818-708-8351 
MO Lauret CSDS Inc. ..................... 301-490-3800 
MA Needham, AddeIco Corp. ............. 617-444-4754 
MA Needham, Addelco, Co. ............... 617-444-4754 
GA AlIan1a, Seber Assocs. ...... .. .. .. .... 800-327-oB53 
NY FayeI1eville, Martin P. Andrews ....... 315-637-5291 
AL Huntsville, Seber Assocs. ............. 800-327-0B53 
FL Fl Lauderdale, Seber Assocs. ••.....• 800-327-0B53 
TX Houston. Scientific Sis. ............... 713-645-6218 
TX Richaidson, Sci. Sis. .................. 214-231-6541 
VA Fairfax, CSDS Inc. .................... 703-385-0139 
Can Downsview, On!., Tradeport ElcIms. Grp. 

.. .. .. . ... .... .. .. .. . .. .. .. .. .. .. .. .... 416-736-0B66 

MILL-MAX MANUFACTURING CORP. P.O. Box 300, 
Oyst8rBay, NY 11771-0300, Tel: 518-922-6000,FAX: 516-
922-9253; FSC No.: 3N087; EmpL: 200; SIs. Mgt" Richard 
M. Weiner........... . .. . ....... .. .... . ...... ... C>1473 

LDcaI Sales OffIces & Reps 
AL Huntsville, EIcIm. Mlr's Agt. .•.......•. Il00-833-2920 
AR MebeIvaIe, Erickson Sis., Inc........... 501-455-0618 
CA Campbelt Patrick Conahan Assocs. .. 408-559-2666 
CA Dana Point, Patrick Conahan Assocs. 

co WeatmInisIer, Straube Assocs., Inc. .. . 
lIZ. ScottsdeIe, a Breedlove ............ .. 
FL Boca Raton, Tech SIs. SpeciaIis1s .•.. 
GA Rosweit EIcIm. Mlr's Agt. ............ . 
IL Elk Grove VIllage; Tristar Grp., Inc. ••.• 
IN Indianapolis. M & L EIcIm SIS.. Inc. ... . 
LA Chalmatte, Erickson SIs., Inc. ........ .. 
MA SciIuaIe, Olsen Tech. Sis. ............ . 
MN SL Paut Johnson Co. ................ . 
NH Nashua, Olsen Tech. Sis. ............ . 
NY Bohemia, JSA Sis. .................. .. 
NC Raleigh, EIcIm Mlr's Agt. ............ . 
OH KetterIng, CataIyat Sis. Co. .......... .. 
OR MlIwaukia, ComIec .................. . 
PA Doylestown, Go A Aecen1io Assocs. ••• 
PA PlUsburgh, CataIyat Sis. Co. .......... . 
TX Dallas, Erickson Sis., Inc. ............ .. 
lIT Salt Lake City, Hendrickson Sis. ..... . 
WA Bellevue, ComIec ................... .. 

714-493-9822 
303-42IHl89O 
602-483-1943 
407-391-3718 
&00-633-2920 
708-593-0200 
317-358-4742 
504-271-1976 
617-545-5101 
612-641-1878 
603-883-2760 
518-244-2584 
919-846-6888 
513-429-6958 
503-654-8826 
215-348-7577 
412-826-3434 
214-739-5833 
801-467-1445 
206-453-1188 

WI Menomonee Falls, Tristar Grp., Inc. ... 414-628-3583 
Can Gloucester, On!., True North Technlg., Lid 

....................................... 613-837-2553 
Can Rexdale, Ontario, True North Technlg. Lid 

....................................... 416-744-2233 

FAX: 213-43~8309 
MILLS RESISTOR CO. 3840 Calaina St. Los Alamitos, 

CA 90720, Tel: 213-598-2454; FSC No.: 34238; EmpL: 50; 
SIs. Mgt" S. KI-. DIBt. Mgt" C. Brown ...... A·I949 

LDcaI Sales OffIces & Reps 
CA Los Altos, Fr_ Assocs. .......... 415-941-0660 
CA Sacramento, Mills Resistor Co. ....... 916-422-5481 
CT Rocky HilI, Jim McPhail ............... 203-721-1802 
MA Waltham, Dynasel Assocs. ............ 617-890-8777 
OR Gaston, SPS ElcIms. .. .. .. .. .. .. .. .. .. 208-323-4140 
PA Montgomeryville, Quick Response Tech. Sis. 

.. . . . . .. . .. .. .. .. . . .. . .. .. .. .. . .. . .. .. . 215-362-9225 
TX Houston, Ev Smith Co.. .. .. .. .. .. .. ... 713-649-5756 
WA Seattle, SPS Elctms. .................. 206-323-4140 

Local DistrIbutots 
FL Fl Lauderdale, Jam EIctms. .......... 800-327-5551 
PA Harrisburg, ADTECH ........ .. .. .. .... 717-939-8337 
PA McKean, Advacom ................... 814-476-7774 

MILROSS CONTROLS, INC. 511 Second Sl Pike, 
Sou1hampIon, PA 18966, Tel: 215-355-0200, TWX: 510-
667-1702, FAX: 215-355-6326; FSC No.: 07047; EmpL: 
100; SIs. Mgt" Scott R. Tate 

MIL TOPE BUSINESS PRODUCTS, Miltope Grp., 1770 
Walt Whitman Ad., Melville, NY 11747, Tel: 516-420-0200, 
516-756-7650, TWX: 510-221-1803, FAX: 516-756-7606; 
EmpL:850 

MIL TOPE CORP. 1770 Walt Whitman Ad., Melville, NY 
11747, Tel: 516-420-0200, TWX: 510-221-1803; Empl.: 
750; SIs. Mgt" Frederick S. Korb; Dist. Mgr" WilHam 
Jennings 

MILWAUKEE ELECTRONICS, 7817 W. CUnton Ave., 
Milwaukae, WI 53223, Tel: 414-358-4000, FAX: 414-358-
4001; FSC No.: 98664; E""L: 1 01>-1 50; SIs. Mgr" James 
Scholler 

[.It\R£ 1 
FAX: 414-271-9876 

MILWAUKEE RESISTOR CORP. 700 W. Virginia St., 
Milwaukee, WI 53204, Tel: 414-271-9900; FSC No.: 
82807;15109; EmpL: 75; SIs. Mgt" John Dorsha; DIBt. 
Mgt" John Dorsha ....................... A·1950-1.64 

Local Sales 0ffIce8 & Reps 
CA San Carlos, Electro Pacific .......... .. 415-441-5541 

708-655-3355 

MINELCO I Talley'· 
INC. 

Industries 

FAX: 203-283-6527 
M1NELCO INC. - A TALLEY IND. 135 S. Main St. 

Thomaston, CT 06787-0459, Tel: 203-283-8261; FSC No.: 
07479; EIT1ll: 70; SIs. Mgt" James A Myles ... 801178 

Local Sales OffIces & Raps 
AL Hun1sVille, L & 0 Inc. ................. 205-637-1489 
A2 Phoenix, R W. Riedel & Co. ........... 213-263-7694 
CA Anaheim, M.W. Riedel & Co. .......... 213-263-7694 
CO Centerville, West Inc. ................. 303-477-1134 
CO DIInv«, West InC. .......... .. .. .. .. .. . 303-477-8180 
CT Old Saybrook. FJS Assocs. ........... 203-388-5374 
FL Longwood, DeImac ................... 407-831-()04O 
GA AIIan1a, L & D, Inc. .................... 404-395-7079 
IA Cedar Rapids, J.R. Sis. Engrg. ..... . . . . 319-393-2232 
KS WIChita, Magna Eng. Sis. Co. " .. " .. .. 316-744-0851 
MD North East, Magna Eng. Sis. Co. ...... 301-398-4215 
MA Burlington, F.J.S. Assocs. ............. 817-273-5959 
MO SL Louis, Magna Eng. Sis. Co. Inc. .... 314-878-4441 
MO SL louis, Magna Eng. Sis. Co. Inc. •... 314-849-6590 
NJ Hasbrouck HgIs., camp. Tech SIs. .... 201-2811-7400 
NY New Hyde Park, Comp-Tech SIs. ..... 518-593-2628 
NC Raleigh, L & 0, Inc. ;.................. 919-878-5301 
OH Dayton, Electro Mktg. Grp. ............ 513-890-8322 
OR Portland, caruso & Assocs. ..•..•••... 503-248-5439 
TX Roanoke, CMR ....................... 817-379-6540 
WA Bellevue, Caruso & Co. ............... 206-455-8811 
Can Rexdale, On!., Myelco, Inc. ............ 416-674-1836 

MINGSTON ELECTRONICS, INC .. MEC Inc. (Taiwan), 
14145 Proctor Ave. Unit 8, CIty 01 Industry, CA 91746, Tel: 
818-330-2088, FAX: 818-330-9988; E""",: 3; SIs. Mgt" 
Johnny Chao 

t;;J Mini-Circuits 

FAX: 718-332-4661 
MINI-CIRCUITS LAB. 13 NepIune Avenue, p.a Box 

350188, Brooklyn, NY 11235-0003, Tel: 718-834-4500, 
TElEX: 125460, 820156 (Int1); FSC No.: 15542 
.......... .. .. . .... ............... ......... A·1752-181. 

LDcaI Sales 0ffIce8 & Reps 
A2 Scottsdale, Thorson Desert States, Inc. 

.................... 802-998-2444,FAX:602-898-1236 
CA Los Altos, Cain-Whke & Co. ........... 415-948-8533, 

FAX:415-948-0115 
CA Tustin, Youngewirth & Olenick Assocs. 

· ......•............ 714-83&-5144,FAX:714-83&-5321 
CO Parker, W. Howard Assocs. .....•.•.•.. 303-641-5755, 

FAX:303-841-8272 
FL Clearwater, Beacon Microwave & 1nsIrmn. Inc. 

.................... 813-796-2378,FAX:813-798-0075 
FL SatellIte Bch., Beacon Microwave & Instrmn., Inc. 

......•........•.... 407-777-8303,FAX:407-777-9131 
GA AlIan1a, Beacon Microwave & InsInm., lric. 

· ................... 404-256-964O,FAX:404-256-1398 

It. Willow Brook, PVA Corp .............. . 
NC Kemersville, Heritage Ek:IrI. Sis. ...... . 

GA Sylvester, Beaoon MIcrowave & InsIrmn. Inc. 
.................... 912-776-41oofAX:912-778-0631 

IL Ml Prospect, Cain-F0rIaw Co., Inc. ...•. 708-253-3578, 
FAX:708-253-8987 

Mundelein, Cain-ForIaw, Inc. .•.......•. 708-540-9962, 
FAX:708-540-9974 

Columbia, M. Lader Co. .....•.....•.... 800-442-3177, 

919-996-4484 IL 

617-344-5139 MA Stoughton, EEcs-MeI BotsIan ....... . 
SC Grear, Heritage EIcIrl SIs. ............ . 603-292-1723 Mo 

FAX:301-381-8924 
Waltham, ScIen11f/c Dvcs. New England Inc. 
.................... 617-890-2252,FAX:617-119o-5816 
Albuquerque, Thorsori Desert States, InC. 

NY Rochester, Gislason Sis. ............ .. 
NY WhItestone, M. H. Lynn co. .......... .. 

716-328-7400 MA 
718-352-9233 

OH Westlake, Assocd. EIctrL Comps. ..... . 216-835-9960 NM 

MIMIC, INC. P. O. Box 705, islington, MA 02090-0705, Tel: 
617-329-9593; EmpL: 5; SIs. Mgt" s. Thurston 

MINC INCORPORATED, 8755 Earl Or. Colorado Springs, 
CO 80918, Tel: 719-590-1155, FAX: 719-590-7330; Sis. 
Mgt" Mark S. A SmIth 

• • • . • . • . . • • • . • . • . • •• 505-883-4343,FAX:505-889-2999 
NY Hartsdale, Spectrum Sis., Inc. .•..•..•.• 914-472-8800, 

FAX:914-472-0461 
NY Skaneateles, RobIron, InC. ............. 3,15-685-5731, 

FAX:315-685-3717 
NC Greensboro, M. Lader Co. .••.......•... 800-442-3177, 

MINCO PRODUCTS, 7300 Commeroe le., Minneapolis, OH 
MN 55432, Tel: 612-571-3121, FAX: 612-571-0927; FSC 

FAX:911H174-7855 
NC Raleigh, BeacOn Microwave & II1S\rmI1., Inc. 

.................... 919-781-8118,FAX:919-781-9058 
WorthingIon, Cain-Forlaw Co. Inc. ...... 614-436-3004, 

No.: 09359; EIT1ll: 475; Sis. Mgr" J. Anderson 

MIN-E-CON. 3160 Pullman, Costa Mess, CA 92626, Tel: 
714-434-7312, TWX: 910-595-1144; FSC No.: 54455 

FAX:614-436-3097 
OR AIohe, Cain-SweeI, Co. .•.•.•.......•.. 503-591-0847, 

FAX:503-591-0B56 
PA Conshohocken, M. Lader Co. .......... 215-825-3177, 

FAX:215-634-B543 
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MINI-
TX Dallas, Beacon Microwave & InSllmn. InC. . 

.............•••..•• 214-437-1505,FI\X:214-437-5874 
TX RlChard$on, Beacon Microwave & Instm. Inc. 

•...•.... ; .. , ..•..••. 214-437-1505,FAX:214-437-5874 
TX Ro\.Ind Rock, Beacon Microwave & Instnnn Inc. 

.~ ........ ; .: .. , "". 512-244-6675,FAX:512-2~1883 
WA Bellevue, Cilin-Sweet Co. ............•. 206-462-2118, 

FAX:206-451-9418 
PR Santurce, Beacon Elctms. .•..•...•..•. 809-728-5040, 

FiIx:809-728-5180 
Can 0\t!Iwa, Ont., Giga-Tron Assocs., Ltd. 

.: •••.••.••..•....•. 613-225-4090,FAX:613-225-4592 
Can Vancouver, ac. Penstock/Canada ... 804-662-3475 

Local DIstrIbutors 
AL Huntsville, Component Dls1rs., Inc. ....• 205-851-7800, 

.' . FAX:205-8ss,2249 
AZ Scottsdale, Spirit EIctms. ............... 802-998-1533, 

FAX:802-998-1427 
CA Sunnyvale, Penstock, Inc. •....•.•..•..• 408-73D-0300, 

FAX:408-7~782 

FL Palm Bay, Component Dis1rs., Inc. ..... 407-724:9910, 
FAX:407-729-6579 

GA Norcroas, Component Dl8Irs., InC. •.••.. 404:441-3320, 
FAX:404:449-1712 

II. Mt prospect, CFC 0Is1rs., Inc. ••.•...... 706-253-3578, 
FAX:706-253-6987 

IL Mundelein, CFC Dl8Irs., Inc. ••.•...•.... 708-540-9962, 
FAl(:706-540-9974 

MD Columbia, MLC Dlstrs. ................. 800-442-3177, 
FAX:301-381-6924 

NC Greensboro, MLC Distrs. ............... 919-674:8970, 
FAX:919-674:7655 

NC Raielgh, Comp. Dis1rs., Inc. ....•...•..•. 919-659-3391, 
FAX:919-659-3396 

PA Conshohocken, MLC Distrs. ....•••..•. 215-825-3177, 
FAX:215-834:8543 

TX Dallas, Comp. Dl8Irs., InC. .............. 214:844:0373, 
. FAX:214:644:1115 

WA Bellevue, PensIock,lnc. ................ 208-454:2371, 
FAX:206-451-9418 

MINI COMPUTER TECHNOlOGY, 696 E. Trimble Rd., 
San Jose, CA 95131, Tel: 408-435-1616, TWX: 911>-338-
2281, FAX: 408-435-2709; Empl: 22; SIs. Mg," John P. 
Lazare; Disl. Mgr" JohnP. Lazare 

MINI-SysTEMS, INC"EleCtronic Package Div., 
. 188 E. Bacon St, P.O. Box 1597, Plainville, MA 02762, Tel: 

506-695-2000, TWX: 510-600-4340, FAX: 508-695-8758; 
SIs. Mgr" Heather Edwards .................... Ao1735 

I.IJcBl Sales OffIces & Reps 
CT Fairfield, Wexler-Court Sis. ....•...•... 203-334:1122 
NC Ralelgh,Speers&Assocs. ............ 919-848-9711 
WA Bellevue, Advanced Power Camps. ... 208-747-9127 
Can Ontario, CN, Intrade Canada ... ;...... 613-727-1272 

.. ~ 

FAX: 508-695.;.6076 
MINI-SYSTEMS, INC., Thick/Thin Film Division, 

20 Devid Ad., North AI1Ieboro, MA 02761, Tel: 508-695-
0203, TWX: 71 1>-348-0564; FSC No.: 50316; Empl: 163 
...................................... ,' .......... Ao1955 

LocBI sales OffIces & Reps 
AL Huntsville, Summit MkIg. Assocs. ...... 205-721-1701, 

FAX:205-721-9250 
AZ Tuscan, Morrison & Fern .............. 802-296-8181, 

FAX:802-296-4833 
CA Brea, S.C.T.s. ...... 213-691-1114,FAX:213-690-0504 
CA Mountain View, L.8. Engrg. ............. 415-967-5880, 

FAX:415-967-5884 
CA Woodland Hills, S.C.T.s. ............... 818-704:9067, 

FAX:811l-704:8832 
FL Pompano Baach, J.P. EIctms. .........• 305-782-8830, 

FAX:305-782-1640 
GA Norcroas, Summit MkIg. Assocs. ...•..• 404:498-4530, 

FAX:404:498-453O 
IL Elk Grove, ABC Elctms. ................ 706-228-1204, 

FAX:708-228-1249 
ME Bethel, Shain Assocs., Inc. ...•....•..• 207-1138-3200 
MA Belmont, Shain Aseocs., Inc. : .......... 617-484-4378, 

FAX:617-489-3598 
MA Hingham, ShainAssocs., Inc. .......... 617-740-2334, 

FAX:617-740-2680 
MN Minneapolis, Intertec Assocs. •..•...•.. 612-921-8443, 

FAX:612-929-4488 
NH Nashua, Shain Assocs., Inc. •..••••.••.. 803-881-4881, 

FAX:803-880-8824 
NJ Princeton, WeXier-Court Sis. Co. .....•. 809-452-8870, 

. FAX:809-452-9213 

Manufacturers and Sales Offices' Directory 
NY Rockville Centre, Milano Bros.lntL ..... 518-764:2200, 

, FI\X:518-76+4008 
OH Maineville, GA Bame\t Inc. ............ 513-877-0922, 

FAX:513-877-Q922 
TX Double Oak, Carolyn Bender Assocs. ' 

•..••.•..••..•••...• 214:539-9461,FAX:214:539-7027 
TX Lewisvill8, C & J Assocs. ............. 214:539-0140 
TX Richardson, Southwest Microwave EIctms. 

.................. :.21~1195,FAX:214:669-0353 
WA Bellevue, Advanc8d Power ComPs: :: .. 208-747-9127, 

FAX:208-641-8655 
Can Nepean, Ont., Intrade Cimada : ......... 613-727-1272, 

FAX:613-727-ll248 

MINI~SYSTEMS, INC.,. Sunbelt M~croelectronic 
Division, 237 Enterpriae Ad., Deltona, FL 32725, Tel: 407-
574:0208, FAX: 407-574:8262 

MINNESOTA WIRE & CABLE, 1835 Energy Park Drive, 
St Paul, MN 55106-2721, Tel: 612-642-1800 ,1-800-258-
6922(MWCC), FAX: 612-642-9201; EmpL: 155; SIs. Mgr" 
Paul Wagner 

MINOR RUBBER CO. INC. Ackerman St, Bloomfield, NJ 
07003, Tel: 201-338-8800, 800-433-6888, FAX: 201-893-
1399; SIs. Mg," Tom Fitzhenry 

MINT SYSTEMS CORPORATION, 1633 South Main 
Street, Milpitas, CA 95035-6262, Tel: 408-282-7171, FAX: 
408-262-5387; SIs. Mgr" Rudy Juq 
... '................................. 001295,1412-1413 

MIRAGE/KlM, 16880 Church St, p.a Box 1000, Morgan 
HiI' CA 95037, Tel: 408-779-7363, FAX: 406-779-6645; 
Empl:50; SIs. Mgr" John J. Concialdi 

MISCO/MINNEAPOLIS SPEAKER CO. INC. 3806 
Grand Avenue, Minneapolis, MN 55409, Tel: 612-825-
1010, FAX: 612-825-7010; FSC No.: 14208; SIs.Mgr"Don 
Ringham 

MrTCHELL ELECTRONICS CORP., 64 Wast Grand 
Street, Mt Vernon, NY 10552, Tel: 914:699-3800, TELEX: 
914:699-1022; EmpL: 30; SIs. Mgr" Jonathan Lerner 
................................................. A·2306 

MITEC ELECTRONICS, 104 Gun Avenue, Pointe Claire, 
Quebec, Canada H9R 3X3, Tel: 514:894-8888, FAX: 514: 
884:3814; FSC No.: FSCM 38494; EmpL: 125; SIs. Mgr" J. 
Robinson 

MITECH ELECTRONICS CORP. 411 Washington St, 
Otsago, MI49078, Tel: 618-694:9471, FAX: 618-692,2651; 
EmpL: 78; SIs. Mgr" Kendall Mayer 

MITEL SEMICONDUCTOR DIV. OF MrTEL CORP. 
380 Legge1 Dr. PO Box 13089, Kanata, Ont., Canada K2K 
1)(3, Tel: 613-592-2122, TELEX: 053 3221, FAX: 613-592-
8809; Empl: 1000; SIs. Mgr" Howard Tweddle; Dist. Mgr" 
Howard Twaddle 

MITEQ INC. 100 DavIds Drive, HBuppauge, NY 11789, Tel: 
518-436-7400, TELEX: 6718148, FAX: 518-436-7430; 
Empl:275 

MITRONICS, P.O. Box 2129, ROiling Hills, CA 90274, Tel: 
213-377-2022 

MrTSUBISHI ELECTRONIcs. 991 Knox Street, Torrance, 
CA90502, Tel: 213-515-3993, mEX: 06-4703-M USA 
LSA, TWX: 66-4787-MELA TRNC; Empl: 423; SIs. Mgr~ 
Bob Crooks, V.P. SIs.; Dist. Mgr" Bob Crooks, V.P. SIs. 

MITSUBISHI ELCTRNS. AMERICA, INC. EIctm. 
Device Grp., 1050 East Arques Ave., Sunnyvale, CA 
94088, Tel: 408-730-5900, TELEX: 172298, TWX: 911>-
339-9549, FAX: 408-7~972; Empl.: 200; SIs. Mg," John 
Zucker; Dist. Mgr" Roger Yee 

LocBI sales Offices & Reps 
AL Huntsville, Beacon EIctms............. 205-881-5031 
AZ Scottsdale, SMS & Assocs. ........... 802-998-0831 
CA San Diego, Mltsublshl Elctrns. Reg. SIs. 0fI. '. 

....................................... 619-451-9618 
CA San Diego, SCCubed ................ 619-458-5808 
CA San Jose, QCI ......................... 408-432-1070 
CA Sunnyvale, Mltsublshi EIctrns.-Reg. SIs. 0fI. 

• • • . • . . . • . • • • • • • • • . . • . • • . . . • . • • . • . • • • .. 408-730-5900 
CA Thousand Qaks, SC Cubed. . . . •. • . . .. 805-498-7307 
CA Tustin, SC Cubed ..................... 714:731-9206 
CO Englewood, Mltsublshi Elclms. Reg. Sis. 0fI. 

,...................................... 303-220-0744 
CO Littleton, Simpson Assocs. ............ 303-794:8381 
CT Yalesville, Comp. Rep Assocs. ........ 203-289-1145 
FL Boca Raton, BaBoon Elctms. . . • • . . . . • • 407-991-5740 
FL Boca'Raton, Mitsubishi EIctms. ....... 4at-487-7747 
FL Longwood, Beacon EIctms. .•......... 407-332-1940 

GA Atlanta, Beacon EIctms. . • • • • • • • . . • . . •• 404:256-9640 
GA Noruoss, Beacon Advanced Camps. 

· . ............. ... ....... ........... ... 404:882-8190 
GA Norcross, Mltsubishi EIcIms. Reg. Sis. OIl. 

· . ..... ... .. .. . ... . ...... .. .. .. .. .. . .... 404:448-1263 
IL Mt Prospect, Mltsubishi EIctms.-Reg. SIs..OII . 

· . .. .. .. .. .. .. . . .. . .. . .. .... .. .. .. .. .. • 708-298-9223 
IL Rplfilll! Meadows, Phase II MkIg. ...... 708-806-1330 
IN Fishers, Carter, McCormick. PIeroe •. . • 317-842-9277 
KS Oveitand Park, Gibb Tech ...... ;..... 913-451-8788 
MI Farrrington HillS, carter, MoCormick.. 313-477-7700 
MN Edina, Gibb EIctms. SIs. .............. 612-835-3370 
MN Mimetonka, Gibb EJctm. Sis. •••• : • • • • . 612-935-4800 
MN Minnetonka, MItsubIshI Elctms.-Reg. SIs. 011. 

............................... :........ 612-938'7779 
NJ Cherry HiI~ Trinkle Sis., Inc. ........... 809-795-4200 
NJ ParsIppany, METEC SaIea ............ 2Ol-:!63-8898 
NJ Somerset, Mltsubishl EIctms.-Reg. Sis. 0fI. 

.. .. .. • .. .. . .. .. .. .. .. . . . .. .. • .. .. .. .. • 201-489-8833 
NY Fishkll~ Mltsublshi EIctms. Reg. Sis. 011. 

.... ... .. .............. . ...... ...... ... 914:898-0896 
NY Manlius, LAMTEC .................... 313-637-3738 
NY Northport, METEC Sales.............. 518-757-1881 
NC Cary, Mitsublshi EIctms. Reg. Sis. 011. 

.................. '" ...... ...... . ..... 919-480-0404 
NC Raleigh, Beacon EIctms. .............. 919-787-0330 
OH Cincimali, Makin & Assocs., Inc. ...... 513-871-2424 
OH Dublin, Makin & Assocs., Inc. ...... '" • 614:793-9545 
OH Solon, Makin & Assocs. ............... 218-248-7370 
OR Portland, ES/Chase Co., Inc. . . . • . . • • •. 503-292-6640 
TX Austin, OM Assocs., Inc. .............. 512-794-9971 
TX Carrollton, Milsubishl Ek:trns.-Reg. SIs. 011. 

'. ........ ....•..•.•••.•. . .••. •. .• ..•. .. 214:245-0047 
TX Houston, OM Assocs., Inc. ............ 713-789-4426 
TX RIChardson, OM Assocs., Inc. ......... 214:890-6748 
UT Midvale, Simpson ........ .. .. .. .. .. ... 801-566-3691 
VA Sterling, Beacon North • .. .. .. .. .. .. ... 703'478-2480 
WA Kirldand, ES Chase ................... 208-623-9595 
WA Kirkland, Insight Elctms. .............. 2OIl-82O-81oo 
WI Wauwatosa, Phase II MkIg. ........... 414:771-9986 
PR san Truce, Beacon EIctms. ........... 81!H28-5440 
Can Kanata, On\., Mltsubishi Elec. Sis. Canada, Inc. 

....................................... 613-591-3348 
Can Mississauga. Mltsubishi EIctrns.Reg. SIs. 011. 

....... .. ... .............. .. .... . ...... 418-870-8711 

, LocBI DisIrtbutonJ 
AZ Sc:otIsdaIe, Added Value EIctms. .•.•.. 602-951-9788 
AZ Tempe, Insight EIctms................. 802-929-1800 
CA Agoura, Insight EIctms. .............. : 818-707-2100 
CA Irvine, Insight EIcIms., Inc. ............. 714:727-2111 
CA Orange, Waslem Micro1echnlgy. ••.•.• 714:637-ll200 
CA San Diego, Added Value Elctms. Dis!s., Inc. 

........ ... .. ... ........... .. ..... ...•. 614:558-8890 
CA San Diego, Insight EIcIms., Inc. ....... 619-587-0471 
CA San Diego, Westam Micr_hnlgy. ••• 619-453-8430 
CA San Jose, Marit EIctms. Inc. • . . • • . . . • • • 408-434:0800 
CA San Jose, QCI Comp. Sis. ............ 408-432-1070 
CA Saratoga, Waslem MIcro1echnig., Inc. 

408-725-1680 
CA Tustin, Added Value EJctms. DIsI., Inc. 

• . .. .. .. .. .. • .. .. .. ... .. ..... .. .. .. .. .. 714:2se,&258 
CO Wiwm Ridge, Added Value EIctms. Dists. Inc. 

....................................... 303-422-1701 
CT Milford, Mligray EIcIms., Inc. .. . . . . . . • . • 203-878-6970 
CT Wallingford, Alma Elctms. Corp. •...... 203-289-6801 
FL Fl Lauderdale, Hammond EIctms., Inc. 

....................................... 305-973-7103 
FL Miam~ All Amarican .................. 305-621-8282 
FL Oriando, Hammond EIcIms., Inc. ...... 305-841-1010 
FL Winler PI<., Mligray EIctms., Inc. ......• 305-647-5747 
GA Norcross, Beacon Advanced Comps. 

'.. . .. . .. .. . .. .. .. .. .. .. .. . .. .. .. .. .. .. . 404:882-8190 
GA Norcross, Hanvnond EIctms., Inc. ..... 404:448-1996 
GA Norcroas, Milgray Elctms., Inc. ••...•.. 404:448-9m 
Il ArUngton Heights, Mll!J'ay EIctms., Inc. 

II. Bansenvill8, GeL/Goold EIctms. Corp. 

KS 0v8rIand PI<., Miigray EIctms., Inc. .••.. 
MD Columbia, Mligray EIctma., Inc. ••...•.. 
MD Tlssup, Alma Elctms. Corp. .......... . 
MA Canton, Alma EIctms. Corp. .......... . 
MA Hopkinton, Interface EIctms. Corp. ... . 
MA Westwood, Comp. Rep. Comps. .•..... 
MA Wilmington, JV EIctms. 01 Boston, Inc. 

MN S1erHng EIcIms., Indl Camps., Inc. ...•. 
NJ .E. Brunswick, Alma EIcIms., Inc. •••..•. 
NJ Marlton, Milgray ·Elctms., Inc. ..•.....•. 
NY Fatmlngdale, Milgray EIctma., Inc. •...• 
NY Rochester, Miigray EIcIms., Inc. •.•...• 
NY Rome, Rome EIctms. ........ ; ........ 
NC Greensboro, Hammond EIctms., Inc. •• 
OK Cleveland, MilgrayElctms., Inc. ..•..•. 
OR Beaverton, Waslern Microtechnlg., Inc. 

708-253-1212 

706-660-7171 
913-238-6800 
301-995-6169 
301-953-2588 
617-821-1450 
617-435-8858 
617-329-3454 

617-1157-11523 
612-631-2886 
201-613-0200 
809-983-5010 
518-420-9800 
716-235-0830 
315-337-5400 
919-275-6391 
216-447-1520 

· .. .. .. .. .. .. .. .. .... .. .. .. .. . .. .. . .. .. 503-629-2082 
PA Maria. Alma EIctms. Corp. ............. 412-776-9090 
PA Trevose, Alma EIctms. Corp. .......... 215-953-2800 

740 No~h American 'offices only~ For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
SC Greenville, Hammond Elelms. . . . . . . . .. 803-233-4121 
TX Dallas, Milgray Elcims. ..............•• 214-248-1603 
WA Redmond, Westem Microtechnlg., Inc. 

208-88HI737 

MKC ELECTRONICS CORP, 9205 Cluivira Road, 
Overland ParI<, KS 66215, Tel: 913-894-9711, FAX: 913-
894-9713; Empl: 26 

MKS INSTRUMENTS, INC, Six Shattuck Road, Andover, 
MA 0181 0. Tel: 508-975-2350, TELEX: 94-9375, FAX: 508-
975-0094; EmpL: 500 

MLiINDUSTRIES, INC, 3 East Main Street, Apalachin, NY 
13732, Tel: 607-754-5800, FAX: 607-625-2022; Empl.: 
485; SIs. Mgr" Michael T. Mackenzie 

MMI-MIRCO MACHINES, INC, P. O. Box 242, Santa 
Clara, CA 95052, Tel: 408-727-0100, TWX: 91 G-338-0260; 
Empl: 4; SIs. Mgr" Frank J. Andezzone 

MOBILE-TRONICS CO., INC., Box 1147, San Clemente, 
CA 92874, Tel: 714-361-4305, FAX: 714-381-4356; EIr4lL: 
2 

MODULAIR, 4674 Aircenler Circle, Rano, NY 89502, Tel: 
702-62~2033, FAX: 702-~2029; EmpJ.: 50 

MODULAR AUDIO PRODUCTS, Modular Devices, 
Inc., Brookhaven R&D Plaza, One Roned Road, Shirley, 
NY 11967, Tel: 518-345-3100, FAX: 518-345-3106; SIs. 
Mgr" C. Llptman 

MODULAR DEVICES, Brookhaven R&D Plaza, 1 Roned 
Ad., Shirley, NY 11967, Tel: 518-345-3100, FAX: 518-345-
3106; FSC No.: 52202; EmpL: 65; Sis. Mgr" C. Liplman 
. .. . ... .. . .. . .... .. . .. . .. . .. . .... a.1302; 001901-1906 

Local Seles Offices & Reps 
CA Murrieta, MIL-coM Sis., Inc. .. . . .. .• ... 714-677-2097 
CA San Diego, Mil-Com SIs. •.•..•...••... 61 ~275-0641 
CA Santa Clara, Integrated Tech SIs. ..••. 408-727-3406 
CT BlOomfield, zaslow Sis. Co. ..........• 203-242-7781 
KS Prairie Village, Thunderbird Tech. Sis. 913-642-7220 
KS Wichita, Thunderbird Tech. Sis. .•.•... 316-636-5777 
MD Towson, Advanced Tech. SIs.,lnc ..•.. 301-296-9360 
MN St Paul, K-Rap .......•............•.. 612-881-9510 
MO Maryland Heights, Thunderbird Tech. Sis. 

....................................... 314-298-8940 

r7'\® 
molex 
'-/ 

FAX: 708-969-1352 
MOLEX, INC_ 2222 Wellington Ct, Lisle, IL 60532, Tel: 
708-~550, TELEX: 25-4069; EmpL: 6300; SIs. Mgr" 
Bill Cox; Dis/. Mgr" Bill Hickey ................. C·1474 

Local Sales Offices & Reps 
CA Laguna Hills, Molax .................. . 
CA MIlpitas, Molex ...................... . 
CO Englewood, Molex ................... . 
GA Roswel~ Molex ..................... .. 
IL Lisle, Molex ......................... . 
IN Indianapolis, Molex .................. . 
KY LouiSVille, Molex .................... .. 
MA Woburn, Molax ..................... .. 
MI Troy, Molex ......................... .. 
TX Dallas, Molex ........................ . 

Local Distributors 

714-588-0950 
408-946-4700 
303-77~8321 

404-992-3715 
312-969-4550 
317-~0099 

502-245-8336 
617-935-8983 
313-87~7400 
214-931-0999 

AL Huntaville, HamiIton!Avnet ........... 205-837-7210 
AL Huntsville, Time Elcims. .............. 205-721-1133 
AZ Phoenix, Force Elclrns. ............... 602-437-1060 
AZ Phoenix, Sterling Elelms. ............. 602-437-5585 
AZ Tempe, Harper 5.LD .......... .'........ 602-967-1464 
AZ Tempe, Time Elclms. ................. 602-967-2000 
AR Ft Smith, Carlton Bates .. .. .. .. .. .. .. . 501-848-6201 
AR Little Rock, CarHon Bates ............. 501-562-9100 
AR Pine Buff, Carlton Balas .............. 501-535-1354 
AR Springdale, CarHon Balas ............. 501-756-5012 
CA Chatsworth, Sterling Elelms. .......... 818-407-8850 
CA Chatsworth, Time Elclrns. . • . . . . . . • . . .. 818-998-7200 
CA CoIT1'lOl1, Harper 5.1.0.. .. .. • .. • .. .. • .. 213-97~5090 
CA Costa Mesa, Hamilton Electro SIs. .... 114-641-4100 
CA EI Segundo, Force Elctms. ...... .. .. .. 213-772-1324 
CA Garden Grove, Richey lmpact Elcims. Lid. 

....................................... 714-895-0060 
CA Gardena, Hamilton Avnet ............. 213-217-6700 
CA Irvine, Integrated Elclrns. Corp. ........ 714-937-9960 
CA Roseville, Hamilton! Avnet ............ 918-925-2218 
CA 5. San Franclsoo, Paa's-de Laet ..... 415-873-9595 
CA SecramenIo, Integrated Elclrns. Corp. 

.. .. .. .. .. .. . .. . .. .. .. .. . .. .. .. . .. .. ... 916-363-6030 
NY Great Neck, F & F Metro Inc. ....•••.. 518-482-4060 CA San Diego, Force Elcims. ............. 61 ~5~861 
NY Williamsville, NY Elect Assoc. .•...... 718-632-1347 CA San Diego, HamiHon Avnet ........... 61 ~571-19OO 
PA Norristown, Rivco January Inc. ....•... 215-631-1414 CA San Diego, Harper 5.1.0. ....•..•..•... 61 ~578-2500 

San Diego, Richey Impact Elctms. Lid. TX . Dallas, M-Rap Co. .................... 214-484-5711 CA 

MODULAR DEVICES INC., 4115 Spencer St, Torrance, 
CA 90503, Tel: 213-542-8561, FAX: 213-371-6331; Empl.: 
150; SIs. Mgr" A. C. Augusta 

MODULAR MINING SYSTEMS, INC, 3289 E 
Hemisphere Loop, Tuscon, AZ 85706, Tel: 602-748-9127, 
FAX: 602-88~5790; EmpL: 60; Sis. Mgr" J.Michaei canty 

MODULAR SYSTEMS, INC" 905 Albemarle St, 
Charlottesville, VA 22901, Tel: 604-295-7882; EmpL: 5;. 
SIs. MgT" H. N. Patel 

FAX: 408-496-0204 
MODUPOWER,.lnc., 1400 Coleman Ave •• Santa Clara, 

CA 95050, Tel: 408-496-5796; Errpl: 3; Sis. MgT.: Art 
Fury ..................................... 001908-1910 

MOISTURE REGISTER PRODUCTS DIV., Aqua 
Measure Instrument Co, 1712 Earhart Court, P.o. Box 
369, laVerne, CA 9175G-0369, Tel: 714-392-5933, FAX: 
714-392-5838; Empl.: 25; SIs. Mgr" Gabriel Cote, Jr. 

MOLDCON DIY. OF CONTEX ELECTRONIcs, 221 
Interstate or, W. SprIngfield, MA 01 089, Tei: 413-738-0371, 
FAX: 413-738-9716; EIr4lI.: 200; SIs. Mgr" Robert 
Krzynowek 

MOLDTRONICS, INC, 703 Rogers St, Downers Grove, IL 
60515, Tel: 708-968-7000, FAX: 708-968-5068; EmpL: 
100; SIs. Mgr" J.D. Wilson 

MOLECU-WIRE, p.o. Box 495, Farmingdale, NJ 07727, Tel: 
201-938-9473, TWX: 7HH23-6943, FAX: 201-938-3189; 
EmpL: 125 

CA San Diego, Starting Elcims. ......... .. 
CA San Diego, Time Elctrns. ............. . 
CA San Jose, Harper 5.LD. .. ........... .. 
CA San Jose, Integrated Elcims. Corp. ... . 
CA San Jose, Richey Western Elclrns. Lid. 

61~271-4511 

61 ~271-6555 
61~588-1331 

408-943-9490 
408-435-1000 

....................................... 408-432-7100 
CA Senta Clara, Force Elcims. ......... '" 408-748-1324 
CA Sunnyvale, Hamilton Avnet ........... 408-743-3000 
CA Sunnyvale, Time Elctms. ...•.. . . . • . . .. 408-734-9688 
CA Torrance, Kent Elelms. ............... 213-32G-2700 
CA Torranoe, Time Elclms. ............... 213-32G-0880 
CA Tustin, Sterling Elclms. ............... 714-25~ 
CA Tustin, Time Elcims. .................. 71~100 
CO Denver, Integrated Elcims. ............ 303-292-6121 
CO Englewood, Hamilton Avent. . . . .•. . . .. 303-7~ 
CO Englewood, Sterling EIcIms. .......... 303-792-3939 
CO Englewood, Time Elcims. ............. 303-79~8851 
CO Whea1ridge, Bellinds. . • . . . . . . • . . • . . . . . 303-424-1985 
CT Danbury, Hamlnon Avnet ............. 203-743-6077 
CT Danbury, Heilind EIc1ms. .............. 203-797-8800 
CT Souihbury, Time Elcims. ..•.. . . . • . • . .. 203-271-3200 
CT WalHngford, Seger EIec. Supp. Co. .... 203-265-4600 
CT WalMngIord, Sterling Elcims. ••.•...... 203-265-9535 
FL Ft Lauderdale, Hamilton Avnet .•.•..•. 305-767-6377 
FL Ft Lauderdale, NEWH for Ind. .••....• 305-772-5050 
FL Ft Lauderdale, Time EIcIms. •••••.•. . • 305-484-4778 
FL Largo, LoDan ......................... 813-588-2851 
FL Miami, Time Elcims. .................. 305-940-6231 
FL Orlando, Hamilton! Avnet ............. 407-657-3344 
FL Orlando, Time Elclrns. ................ 407-841-6565 
FL St Petarsburg, Hamilton Avnet........ 813-573-3930 
FL Winter ParI<, Hamifton Avnet .......... 407-628-3888 
GA Atlanta, Electro Air Corp. ...... .. . .. ... 404-351-3545 
GA Duluth, Gateway Megatech .......... ; 404-497-0799 
GA Duluth, Hamilton! Avnet ......... ...... 404-446-0611 
GA Norcross, Time Elcims. ....•..••••..•. 404-368-0969 
IL Bensenville, Hamilton!Avnet.......... 312-88G-7700 
IL Chicago, Waidom Elclms.lnc. ........ 312-585-1212 
IL Crystal Lake, Sul:>-Sern, Inc. .. .. .. .. . .. 815-459-4139 
IL Hollman Estates, Integrated EIclms.Corp; 

.. .. .. .. . . .. .. .. . .. .. . .. .. . . .. .. . . .. .. . 708-843-2040 
IL Schaumberg, Time Elcims. ..•.••..... 708-303-3000 
IN Carme~ Hamlfton Avnet............... 317-844-9333 
IN Carme~ Time Elcims. ................. /l()().331-5114 

IN 
IN 
IN 
IN 
IA 
IA 
KS 
KS 
KY 
LA 
LA 
MD 
MD 
MD 
MD 
MA 
MA 
MA 
MA 
MA 
MA 
MI 
MI 
MI 
Ml 
MN 
MN 
MN 
MO 
MO 
MO 
NH 
NH 
NJ 
NJ 
NJ 
NJ 
NJ 
NJ 
NM 
NM 
NY 
NY 
NY 
NY 
NY 
NY 
NY 
NC 
NC 
NC 
OH 
OH 
OH 
OH 
OH 
OH 
OH 
OK 
OK 
OK 
OK 
OR 
OR 
OR 
OR 
PA 
PA 
PA 
TN 
TN 
TN 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
.TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
lIT 
lIT 
lIT 
lIT 
lIT 
VA 
WA 
WA 
WA 
WA 

MOLEX, 
Indianapolis, Galeway Megalech .•••.. 
Indianapolis, PEl-Genesis ••••..••..•.. 
South Bend, PEi-Genesis ........... .. 
Valparasio, Gateway Mega1ech ...... . 
Cedar Rapids, Hamilton Avnet ....•.•. 
Cedar Rapids, Time Elclms. ........ .. 
Lanexa, Hamilton! Avnet ............ .. 
Lanexa, Time Elcims. ............... .. 
Lexington, Hamilton Avnet ........... . 
Shreveport, Carlton Bates .......... .. 
Westego, Sterling Elcims. ........... .. 
Baltimore, Hamilton Avnet .......... .. 
Columbia, Starting Elcims. .......... .. 
Columbus, Time Elcims. ............ .. 
Jessup. Galeway .................... . 
Canton. Richey!l~ Elclms. lid. '" 
Hingham, Seger E~ Supp. Co. .... .. 
Peabody, Hamilton Avnet ............ . 
Peabody, Time Elclms. .............. . 
Wilmington, Heillnd Elcims. ..•....•.•. 
Wobum, Sterling Elcims. ............. . 
Ann Arbor, Gatewey Mega1ech ...... . 
Hamilton! Avnet, Hamilton! Avnet ..•.. 
Nevi Hamilton! Avnet ................ . 
Troy, Empire Elcims. ................. . 
Edina, Time Elclms. ................ .. 
Minneapolis, Sterling Elcims. ....••...• 
Minnetonka, Hamilton Avnet •...•••.•. 
Chesterfield, Hamilton! Avnet ....•.•.• 
Manchester, Time Elcims. ....•....... 
St Charles, LactronIx ............... .. 
Manchester, Hamilton! Avnet 
Salem, Seger EIec. Supp. Co. ......... 
Camden, GAS Elcims. Co., Inc. ..•.•.• 
Cherry HiI~ HamIlton Avnet .......... . 
Edison, Sterling Elcims. .............. . 
Fairfield, Hamilton Avnet •••..•...•.••. 
Marlton, Tune Elclrns. ............... .. 
Teterboro, EAC! JAMAR Corp. ....... . 
Albuquerque, Hamilton Avnet .••.••.•. 
Albuquerque, Sterling Elcims. ...••.•.. 
Buffalo, Summft Dists. ............... . 
E Syracuse, Time Elcims. ..... , .... .. 
Hauppauge, Seger Elcims. .......... .. 
Hauppauge, Time Elclms. ............ . 
Rochester, Hamilton Avnet .......... . 
Rochester, Summit DisIrs. ........... . 
Syracuse, Hamilton Avnet .......... .. 
Charlolta, Time Elclms. .•...•....••..• 
Raleigh, Hamilton Avnet ............. . 
Raleigh, Segar EIclrL Supp. Co., Inc. •.. 
Columbus, Gateway Megatech •.••..• 
Columbus, Time Elclms. ............ .. 
Dayton, Gateway Megatach ••.•.•.•.• 
Dayton, Hamilton Avnet ............. .. 
Solon, Hamilton Avnet ., ............ .. 
Westerville, Hamilton Avnet •...•••.••• 
Willoughby, Gateway Megatach ..... . 
Oklahoma City, Carlton Bates ........ . 
Tulsa, Carlton Betas ................ .. 
Tulsa, Hamilton Avnet .............. .. 
Tulsa, Sterling Elcims. .............. .. 
Beaverton, HamIlton! Avnet .......... . 
Beaverton, Integrated Elcims. Corp. .. . 
Portland, Radar EIec. ........ : ...... .. 
Portland, Tune Elcims. .............. .. 
McKean, Advacom .................. . 
Philadelphia, Sagar EIclrL Supp. Co. .. . 
Pittsburg, Hamilton Avnet ..•....•..... 
Memphis, Carlton Balas ............. . 
Nashville, Carlton Balas ............. . 
Soddy-Delsy, Techni-Tronles, Inc. .... . 
AustIn, Hamilton Avnet .............. . 
Austin, Kent Elcims. ................. . 
Austin, Sterling Elcims. ............. .. 
Austin, Time Elclrns. ................ .. 
Carrollton, Sterling Elcims. ...•.•...... 
Dallas, Carlton Balas ............... .. 
Dallas, Force Elcims. ................ . 
Houston, Force Elcims. .............. . 
Houston, Kent EIcIms. .............. .. 
Houston, Sterling Elcims. ........... .. 
Houston, Time. Elclms. .............. .. 
Irving. Harper 5.ID. .. ............... .. 
Richardeon, Kent Elcims. ............ . 
Richardson, TIme Elclms. ............ . 
SIaIIord, Hamilton Avnet ............ .. 
Texarkana, Carlton Balas ............ . 
Seft Lake CIty, Bellinds. ............ .. 
Salt Lake CIty, Hamilton Avnet ..•..•.. 
Salt Lake City, Integrated Elclms. ..•.. 
Salt Lake City, Sterling Elclrns. .•....•• 
Salt Lake City, Tune EIcIms. .......... 
Richmond, Sterling EIcIms. ....•...•.• 
Bellevue, Integrated Elcims. Corp. .... 
Redmond, Hamilton Avnet ......•..... 
Richland, Radar EIec. ............... .. 
s.ttla, Radar EIec. .................. . 

317-298-0111 
6OG-428-5061 
6OG-348-2996 
219-477-4255 
31~362-4757 
/l()().325-9065 
913-888-8900 
913-492-5406 
/l()().543-4783 
318-638-9975 
504-438-1418 
301-995-3500 
301-29().3600 
301-964-3090 
301-792-7527 
617-821-1500 
617-7~700 
508-532-3701 
508-532-6200 
508-857-4870 
617-938-6200 
313-761-2980 
818-243-B805 
313-347-4270 
313-585-8130 
612-943-2433 
612-831-2686 
612-932-0600 
314-537-1600 
314-391-6444 
6OG-325-3348 
603-824-9400 
603-898-1348 
~8560 
~4-0100 
908-417-1000 
201-575-3390 
6O\H;96-6700 
201-772-6400 
505-345-0001 
505-884-1900 
718-887-2800 
315-432-0355 
518-348-1300 
518-273-0100 
716-475-9130 
718-334-8110 
315-437-2641 
704-522-7600 
91~878-0810 
91~9550 
614-447-0222 
614-761-1100 
513-298-6342 
51~700 
218-348-5100 
614-682-7004 
218-953-0333 
405-891-4446 
918-25G-1626 
918-252-7297 
918-883-2410 
503-827-0201 
503-641-1690 
503-232-3404 
503-884-3780 
814-478-7774 
215-484-4336 
412-281-4150 
901-365-3539 
615-885-3232 
615-332-2119 
512-837-8911 
512-834-1900 
512-838-1341 
512-339-3054 
214-243-1600 
214-404-9906 
214-247-9955 
713-561-8644 
713-78G-7770 
713-627-9800 
713-530-0800 
214-821-0500 
214-6~2600 
214-644-4644 
713-240-7733 
214-792-8923 
801-255-9611 
801-288-2022 
801-977-9750 
801-972-5444 
801-973-9181 
604-228-2190 
206-455-2727 
208-881-6897 
~8336 
208-282-2511 

EEM 1991 North American offices only. For worldwidel'8J)S & distributors, see Vol. W. 741 



MOLEX, Manufacturers and Sales Offices Directory 
WA Spokane. Radar Elac.................. 50&-747-3053 
WI MIIwauQe, Time EIc:tms. ••...••...•.• 8O().331-5114 
WI' New BerIn, Sub Sam •••••••••....•..• 800-435-6130 
WI WauIcaIha,HamlIIonAvneL ....••.... 414-784-4510 
PR Bayamon, IEHW for Inc!. ••••••••••• ;. 80IH98-~300 

MOLl ENERGY LIMITED, 2OOOOs-rt Crescant, Maple 
Ftldge,ac., canada V2X BE7,TeI: 804-485-7911/1-800-
883-MOLJ, TELEX: 04-358708, FAX: 8CI4-485,4388; FSC 
No.:814O;~: 160; SIB. Mgt; Mary Connolly; Oist.Mgt; 
MaryComoHy 

MOLON MOTOR & cOIL CORPORATION, 3737 

MONTROSE PRODUCTS COMPANY, Intercole, 28 
'SWordSlreel.Aubum, MA 01501, Tel: 509-791-3181, FAX: 
509-793-9882;~: 250; SIs. Mgr: Michael McLaughlIn, 
OEM Sis. Mgr~ Oist. Mgt: BIll Wilmot 

MOODY TOOLS, INC. 43 CrompIon Ave., E·Greatwich, AI 
02818, Tel: 401-1186-0911, FAX:401-885-4585;~: 11; 
SIB. Mgr; J. H. Moody; DIat. Mgt: O.H. Moody 

MOORE PRODUCTS CO. SumneyiownPlke, SprIng 
Houee, PA 194n, Tel: 215-846-7400, FAX: 215-283-8358; 
Ef'I1II.: 11lOOO; SIs. Mgt: J. McDonald 

IndusIriaI Avenue, RoIHng Meadows, L 60008, Tel: 708- MOORE REED & CO. L TO. Southway Walworth, 
253-6000, FAX: 708 259-5491; SIs. Mgt; WIllIam Steele Andover,HampshlreSP 105A8, Tel: 0264-324155, TELEX: 

MONARCH INSTRUMENT, Monarch International 
Inc:. CoIumbie Dr. AmhenII, NH 03031, Tel: 803-883-3390, 
l1OO-989-339O, FAX: 603-8Il8-33OO; FSC 1'10.: cage Code 
17500; Ef'I1II.: 24; SIs. Mgt; Richard Peters, Prod. Mgr.; 
DIll. Mgt: Myron Kasok 

FAJ<:619~~0255 
MONITOR PRODUCTS CO., INC., 502 VIa DelMonte, 

Oceenside, CA 92054; Tel: 819-433-4510. ESVLNK: 829 
5085; FSC 1'10.: 54331;~: 85; SIs. Mgt; Robert BIasier; 
Oist. Mgt; Robart BIaIIIer ,............... A-1402-1407 

LDcaI S8IeB OffIces & Reps 
,AI. HunlSVllIe, CSR EIc:tms. ..••.. 0< •••...• 205-533-2444 
AZ PhoenIx, BIron •..........•.. 0<....... 602-288-2184 
CA Los Ange/e8, MonItor Prods. Co. ...... 819-433-4510 
CA MoUotaIn VIew, straube Assocs. •.••.. 415-969-6060 
CA Orange County, Monitor Prods. Co. ... 818-433-4510 
CO Denvw, S\raube'Assocs. . • . . . . . •. . . • . . 303-428-0890 
CT B10omfIeId, Zaslow SIe., Inc. • • • • • • • . • • • 203-242-n81 
FL Blandon, RC. Simon & Company ..... 813-689-6524 
FL Ughthouee PI., RC. Simon & Company 

GA ~·CSR~:::·::::::::::::::: 
MA Westboro, Zaslow SIe., Inc. .0< 0< • 0< ••• 

MN Eden PraIrIe, EIctm. Innovators •...... 
NY Rochester, EIecIra Sis. .•.•.• 0< •• 0< 0< •• 

NY Syracuee, Electra Sis. 0< • 0< 0< • 0< ••• 0< •• 

NO RaleIgh, CSR EIc:tms. . 0< • c. : 0< • 0< 0< • 0< 

PA Philadelphia, Monitor Prods. . 0< 0< ..... 

TN Knoxville, CSR EIc:tms. .... 0< 0< ••• 0< .. 

TX AI.IsIIn. MlI-Rep Assocs. ........... 0< .. 
TX HousIon, Mi~Rep Assocs. .......... .. 
TX RIchaIdIIon. Mil-Rep Aaaocs. ••••.••••. 

Local DisIJIbutot8 
AI. Huntsville, Component DIstrs., Inc. •••• 
AI. Huntsville, R8sIstacap, Inc. .•. 0<" ••••• 

AZ Tempe. Harper SIO .. 0< ............. .. 
AR Li\tIe Rock, Component Dlstrs.. Inc. ••. 
CA eon.,ton. Harper SD .... 0< • 0< 0< 0< ... . 

CA San DIego, Harper SID 0< ••••• , ....... . 

CA San DIego, Neumann EIcIma. ••.•....• 
CA Sherman ClaIcs, Daley Una DisIrs. .•... 
CA SUnnyvale. Harper SID ........ 0< 0< • 0< • 

CA Tustin, Added Value EIcIms. .. 0< ...... 
CO WhMridge, Added Value EIctm. •..•.• 
FL Ft LeuderdaIe, Component DIstrs.. Inc. 

FL MeIboume, Rome EIcIms. ..... ,0< •• 0< • 

GA Non:ross, Component Dlstrs.. IiK:. .•••• 
L BeneenvlIIe, Voyager EIcIms. . 0< 0< 0< 0< 

MA Hudson, DSC, Inc. ............ 0< • 0< • 0< 

MN Fridley, Voyager EIcIms. ............ .. 
NY Johnson City, Help EIc:tms. .•......• 0< 

NO ~ Golden EIcIms. •. 0<. 0<. 0< 

TX DelIas, Component Dlstrs.. Inc. .••.•••• 
TX Fort Worth, C & W Supply 0<" 0< ; ..... 

TX Richardson, H8IP8I" SID ....... 0< 0< • 0< • 

VA Faits Church, Component DIstrs.. Inc. 

305-941-2757 
404-398-3720 
617-393-8150 
612-94HI830 
716-427-7880 
315-463-1248 
911H178-9200 
904-725-4386 
615-873-0222 
512-346-8331 
713-444-2557 
214-844-6731 

2os-aas-7501 
205-883-4270 
602-967-1484 
501-227-«305 
213-979-5090 
819-58G-8545 
819-895-3005 
81~ 
40IH4'1'-()333 
714-2~ 
303-422-1701 

305-723-8874 
305-242-8151 
404-441-3320 
312-773-4900 
817-582-8920 
812-571-n86 
607-729-3528 
919-294-4853 
214-844-0373 
817-83HI395 
214-235-31n 

703-241-8227 

MONOLITHIC SYS. CORP. 7050 South Tuscan WSI!f, 
Englewood, CO 60112, Tel: 303-790-7400, FAX: 303-790-
7118;~: 60; SIs. Mgr; C. Edward O'Neel; Oist. Mgr; 
c. EcIward O'NeeJ 

MONROE ELECTRONICS, INC. 100 Housel Ave., 
lY!'CfOmriIle, NY 14098, Tel: 716-785-2254, TELEX: 
758662, FAX: 716-785-9330; Ef'I1II.: 50; SIs. Mgr; Brian O. 
Ives 

MONSANTO CO. 800 N. Undbergh Blvd., SI. Louis, Me 
83187, Tel: 314-894-1000. TELEX: 44-7282; ef'I1!I.: 49,197 

47854, FAX: 0264-356581; Empl: 150; SIs. Mgt; W. NaIIh 

MORGAN-MATROC, Vemilron Dlv.232 Forbes Rd., 
BedIoId, OH 44146-5478, Tel: 218-232-8800, TWX: 81G-
427-2274, FAX: 216-232-8731; EmpI.: 100; SIB. Mgr: D.W. 
Bacso .............. . . . .. .. . •. . . ... . .. . . .. .. . ... 801921 

LDcaI SeJes OffIces & Reps 
CA EI Taro, Morgan Ma1roc, Inc. .......... 714-786-8872 
IL Dee ~ Eaco As8oc. ............. 312-296-5310 

MORRIS, J.I., CO. 372 Elm St, Southbridge, MA 01550, Tel: 
509-784-4394, FAX: 509-784-7350; FSC 1'10.: 95548; 
~:25 

MORRIS ENTERPRISES, 16799 Schoenborn St, 
Seputveda, CA 91343, Tel: 818-894-9103, TELEX: 8-
74861,1WX: 91().486.1525, FAX: 811Hl94-5791; FSC 1'10.: 
54918; Empl: 50; SIs. Mgr: J. DuIT1l8l1 

, ;.:~ 
AtOfIS 'QJJ' .. .,\ ASC ':.' ,", •••• , (!!I 

. " . " 

FAJ<: 617-245-4531 
MORS/ ASC. 134 Wa1er St, PO Box 544, Wakefield, MA 

01880-4444, Tel: 817-246-1007; FSC 1'10.: 54859; ef'I1!I.: 
35; SIs. Mgt; MIke PaImerIno; DIst. Mgr; Mike PaImerino 
•••.••.•..... , •......•......•....•..••.....•...•. 801745 

LDcaI S8IeB OffIces & Reps 
CA Arcade, HMC,1nc. .................... 819-447-0958 
CA San Jose, Vemexx ................... 408-972-9072 
CO 8QuIder, SIratford Grp. ................ 303-530-3194 
FL Boca Raton, NewelJ.Hynes ........... 407-392-3186 
GA Non:ross, MountaIn Electro Mktg. ••••. 404-446-5594 
IL Wheeton, OS Technical SIs........... 708-853-9128 
IA Marion. MSB Aaaocs. ,................ 319-3n-8261 
KS Sh_MisSion,MSBAssocs. ...... 913-432-2131 
MA AndOver, Crawford Aaaocs. ........... 508-470-2122 
MI FarrningIoo Hills, W. R Hunmon...... 313-474-0861 
MN Golden Valley, Highland Sis. .......... 612-546-2123 
Me Sl Charkis, MSB Aaaocs. ............. 314-946-55n 
NY Fairport. Andres Component Sis. .• .. .. 718-223-2430 
NY Patchogue, Optimum Metro Sis. ..•..• 518-7s8-0a44 
OH Willoughby, Nationwide Comps. ••.•.• 218-946-3228 
OR Hillsboro, Doran Sis. .................. 503-840-4500 
PA Wynnewood, Metz-Benham As8oc. ... 216-898-7.300 
TX Bedford, ~Tec Sis. ................... 817-288-2896 
VA Ashland, Glasscock As8oc. ........... 604-798-2125 
WA Redmond. Doran Sis. ... c............. 206-885-1885 
EXP CT /1..iIchIIeId, Intrade ................. 203-567-5901 

LDcaI DisIJIbutot8 
AI. BinnIngton, Forbes Dlstbg. ............ 205-251-4104 
AZ Phoenix, Arizona Comps. ............. 602-289-5655 
AZ Tempe. ReD Inds. .................... 802-838-0979 
CA Frarnont, KEA EIcIms. ................ 415-851-2600 
CA Los Angeles, EIec. Switches .. ........ 213-860-1310 
CA San 'Jose, Rose EIcIms. .............. 408-943-0200 
CA San Jose, Siema Wee! ................ 408-435-74n 
CA Santa MonIca, ~ DIsts. .......... 213-452-1229 
CA Sunnyvele, PSC ...................... 408-737-1333 
CA T\ISIin, Western SWitch & Controls .... 714-731-4333 
CO Denvw, CSiO ................... . .. .. . 303-292-9594 
CO Englewood, IndeIco .. . . . .. . . . . . . . .. .. . 303-894-9444 
CT BrIdgeport, Park DIsts. ................ 203-386-7200 
CT Wallingford, Mid-State EIcIms. ........ 203-285-9900 
DE New Castte, EIcIms. Exchange •••••.. 302-322-5401 
FL Boca Raton. ZeIcon .................. 407-451-1800 
FL Ft Lauderdale, BroIhers EIcIms. ••.•.• 305-561-8700 
FL Melboume, GRS/Rome EIcIms. ••.••• 407-242-8151 
GA Non:ross, Dow EIcIms. ............... 404-44HOO4 
10 Spirit Lake, A-t EIcIms. ................ ~111 
II.. Addison, Belford E)cIrns. .............. 708-891-1100 
IL Chicago, Leeds EIcIms. ............... 312-825-3800 
IL Wheefmg, Hawk EIc:tms. ...•..•.•..... 312-459-4030 
It. Wood Dele, NapElclms. .......... .... 312-595-8500 
IN C8rrneI, AJtex EIcIms. ................. 317-848-1323 

IN Tene Haute. MIdwe8t Supp. ..... ..... 812-232-0187 
IA Cedar Rapids, lowe RadIo Supp. •••••. 319-393-4510 
IA W. Dee MoInes, Ramco Co. ........... 515-225-8933 
KS WIchI1e, Rado. Inc. ................... 318-284-2798 
Me BeIIsviIIe, PSi ......................... 301-e37-4860 
Me Jeaaup, Treeho EIec. .................. 301-470-3300 
MD, KenalngIon, MarIne All Supp. •••••.••• 301-949-9560 
MA MaII:loro, Hardware SpecIaIIlee ....... 817-481-8822 
MA Weetborough. In Stock Prods. ..••.••• 817-870-5750 
MA Wilminglon, North SIar Elac. .......... 617-857-5155 
MI BaI1Ie Creak, Greall..ake8 EIcIms. •... 818-731-4158 
MI Grand Rapids, CeIder EIc:tms...... .... 816-899-7400 
MI SI. ClaIr Shores, Spemco ............. 313-nl-2700 
MN Burnsville, Ceeaidy EIcIms. ........... 612-1195-9026 
MN Fridley, Voyager EIc:tms. .............. 612-571-n86 
MN MInnaepoIIs, Tortec CoIp. •. •• • •• • •• ... 612-886-3862 
Me Sl Louis, Wee-Gan:te Camps. ......... 314-567-n76 
NH Salem, DIamond Elac. ................ 803-tI94-442O 
NJ E Brunswick. BIoIhera EIcIms. .•. . • . . • 201-238-2200 
NJ MI. Laurel, New Jersey Camps. ....... 609-722-7108 
NJ Oakland. ReISI!f SpecIaIIIes............ 201-337-1000 
111M AIbuqIaque, HImIon/InI'1 ........... 505-345-8127 
NY Amhers1, SId. EIcIms. ................. 718-891-3801 
NY Bohemia, Key Comps. .. :............. 516-567-7500 
NY H~DevisElecl. .............. 518-483-9200 
NY MI. Vernon. OAR/ All American . • . . . . . • 914-699-2224 
NY Rome, Rome EIcIms. ................. 315-337-5400 
NY Woodside, Switches UnItd. . . .. . •. • . . . • 718-479-5000 
NO WmaIon-SaIem, Kirtcman EIc:tms....... 919-722-9131 
OH Deyton. SIotte-FrIedman .............. 513-296-5555 
OH WIlloughby, ~ MegaIech ...... 218-953-0333 
OR Beaverton, Rose EIcIms. . •. . . . . . . . • . . . 503-829-8288 
.PA NonistoYm, KimberlyJarnes Co. ...... 215-886-7286 
PA Philadelphle, Shap EIc:tms. ............ 215-989-3300 
RI Pawtucket, Major/EcIwarde ........... 401-725-7400 
TX ArIngton, Bell Comp. Sis. ............. 617-481-5303 
TX DelIas, Wholesale EIcIms. ............ 214-824-3001 
TX Ft Worth, Indl EIcIms. ................ 817-731-7321 
TX Gartand,J &S EIcIms. ................ 214-487-8806 
lIT Saft Lake City, SId. Supp. Co. ......... 801-486-3371 
WA Redmond, Kent EIcIma. ............... 2Il8-883-7200 
WA Vancouver, Inten:onnect Sis. .......... 206-256-4085 
WV Huntington, EIcIm. Supp. .. . . . . . . •• . . . . 304-523-8443 
WI Mequon, l.ak&-View EIc:tms. .......... 414-3n-8250 
WI Milwaukee, Progessive Image ... . .... 414-321-4722 
WI New Berln, Nap EIcIms. .............. 414-785-9100 
Can Markham, On!, Deskin Sis. ............ 418-475-1412 
Can Montreal, Que.; V..-tI EIcIms. .••• 514-481-0198 
Can Quebec, A.R Gray & As8oc. .......... 514-894-8378 
Can Surrey, ac., Memco .................. 604-590-1553 

MORS TECHNOLOGIES INC. Mars Group-France. 
225 IndUalrielle, DeIson, Quebec, Canada JOL 1 GO. Tel: 
514-838-4150, FAX: 514-839-2270 

MOSAIC SEMICONDUCTOR INC.lrnplex Inc:. 7420 
Carroll Rd.,San DIego, CA 92121, Tel: 619-271-4585, FAX: 
619-271-8058; ef'I1!I.: 45; SIs. Mgr: Derek BesI, Gary 
Brown; Oist. Mgt; Derek Best 

MOTION ENGINEERING; INC, 520 E Montecito St, 
Santa BaIbare. CA 93103, Tel: 805-962-5409, FAX: 805-
982-8001; Ef'I1II.: 6; SIs. Mgt: Malt Chereeh 

MOTION SCIENCE INC. 830-8 JUlY Ct., San Jose, CA 
95112, Tel: 408-993-0300, FAX: 408-993-tlt23; EmpI.: 27 

MOTION SENSORS, INC. 12 Park S1reet, Cranford, NJ 
onel, Tel: 908-709-0025, FAX: 908-709-1144; Empl: 6; 
SIB. Mgr: Arthur EIfIr!pnan 

MOTOR CAPACITORS, INC. 8655 N. Avondale Ave., 
Chicago. n. 60831, Tel: 312-831-0713, FAX: 312-n4-
8n8; EmpI.: 14 

MOTOROLA CERAMIC PRODUCTS, Components 
Division, 4800 Alameda Blvd. N.E., Albuqu8l'CJJ8, NM 
87113, Tel: 505-822-lIII01; Ef'I1II.: 800; SIs. Mgr; Tom 
Gilder 

MOTOROlA INC. Auto. & IndL EIcIms., EIctm Sys. 
Comps. Div. 4000 ComrnericaI Ave., Northbrook. Il. 
60082, Tel: 708-205-2887, TELEX: 671-5420 MOT APD; 
~:2500 

MOTOROLA SEMICONDUCTOR PRODS. SECTOR. 
2100 East Elliot, Tempe. AZ 85284, Tel: 602-244-6900, 
TWX: 91G-951-1334; FSC Nf;I.: 04713; SIs. Mgr; Ted 
Jaros; DIst. Mgt; BrIan HIlton 

MOTOR TEcHNOLOGY, INc., 2798 Culver Ave., 
Deyton. OH 45429, Tel: 513-294-1041, FAX: 513-294-
8336; Ef'I1II.: 35 ...................... ,... 801303-1306 

LDcaI Sales OffIces & Reps 
OH Deyton. Motor TlJChOOIOgy,lnc. .•..... 513-294-1041 

742 North American offtc8s only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
MOTORTEST, INC. PO Box 292633, Columbus, OH MAl, Missouri Research Labs., 3800 west Clay. St 

43229. Tel: 61+882-7821. FAX: 814-641-9007 Charles, MO 63301. Tel: 314-946-6900, 1-800-325-0223, 
FAX: 314-946-2860; EmpI.: 100; SIs. Mgr: Virgil Beer 

MOTOR-TRONIcs, INC. 2142 Induslrial Ct., Bldg. 'P. 
Vista, CA 92083, Tel: 619-727-7430. FAX: 619-727-4436; 
SIs. Mgr: Bill Linko 

MOUSER ELECTRONICS. 11433 Woodside Ave., 
Santee, CA 92071. Tel: 619-449-2222, TELEX: 619-44; 
EmpL: 200; SIs. Mgr: C. Degurse; DiBt. Mgr: G. Rye 

MSC AlITOMATlON, Miller Sales Co. 1111 Old Rand 
Ad., Wauconda, IL 60094, Tel: 708-528-9200, 800-323-
5294. FAX: 708-528-9206; EmpL: 23; Sis. Mgr: Paula 
BiHnskI; DiBt. Mgr: Lena Nilsson 

MOUSER ELECTRONIcs, 2401 Hwy. 287 North. 
MansfIeld, TX 76063. Tel: 800-34&-6673, FAX: 817-483-
0931; EmpL: 200; Dist. Mgr: G. Rye 

MOXNESS PRODUCTS. INC. Versa Technologies, 
1914 Indiana St, Racine, WI 53405. Tel: 414-554-5050. 
800-558-5706. FAX: 414-554-2321; EmpL: 250; SIs. Mgr: 
Ronald M. Buono; Dist. Mgr: Ronald M. Buono 

FAX: 803-393-4123 

MPB CORP. Miniature Precision Bearings Div .. 

MSD, INC.. Magnecraft, 700 Orange St, Darlington, SC 
29532, Tel: 803-393-5421; EmpL: 210; SIs. Mgr: Bob 

Precision Park, Keene. NH 03431. Tel: 603-352-0310. 
TWX: 71~66-1801; FSC No.: 40920; EmpL: 1900; SIs. 
Mgr: T. A Rudziensky; DiBt. Mgr: R F. Chartier 

Forbes ................................... a0 1551-1556 

M P C.I50S. Harbor Blvd UnitJ. Santa Ana, CA 92704. Tel: 
714-775-0211. FAX: 714-775-1674; Empl.: 25; SIs. Mgr: 
Sam Granat 

MPC, Div. of Consulting Systems, 638 Main St. 
Danville, NH 03819. Tel: 603-642-5913. FAX: 603-642-
5913; SIs. Mgr: W. Morse ..................... D·1911 

Local DiBlributors 
TN Knoxville, Indl. Elctms. ...........•.... 615-573-7135 

MP/CAPAR, Multi Products Intemationa~ 250 
Lackawanna Ave., P.O. Box 737. West Paterson, NJ 07424. 
Tel: 201-890-1344. FAX: 201-890-1677; SIs. Mgr: Leroy 
Gray ........................................... A.1107 

Local SBJes Offices & Reps 
I\Z. Phoenix, JBS Assocs. ............... . 
CA Mission Viejo, Jay MkIg. Assoc. . ..... . 
CA Santa Clara, Nova-Tronix, Inc. ....... . 
CO Denver. EIecIrophase ................ . 
FL Incian Rocks Bch., EIec1ronIc MIrs. Agt. 

GA Lawrenceville, Tel< Rep MkIg. ........ . 
IL Des Plaines, ESCO Assocs. ......... . 
IN FranklOl1, CS Elctms. Sis. ............ . 
fA Marlon. MSB Assocs ................ . 
KS Shawnee Mission, MSB Assocs. ..... . 
MA Norwood, The Macinnis Co. ......... . 
MI La1hrup Village, RC Nordstrom & Co. 

MN 
Me 
NY 
NY 
OH 
OR 
PA 
TX 
WA 

St PauU'roud IneIs. ................. . 
St Charles, MSB Assocs. ........... .. 
Farmingdale, BOK MkIg.. Inc. ......... . 
Rochester. On1ec Elctrn MkIg. .......• 
Dayton, KW Elctm. Sis. ............. .. 
Tigard. Ehech Inc. ................... . 
Collegeville. Beacon North ........... . 
Irving/Dallas, AID Elctms ............ . 
Bellevue, Ehech Inc. ................. . 

Local DiBlributots 

602-893-2382 
714-766-7519 
408-727-0261 
303-298-0443 

813-598-5053 
404-963-1600 
312-298-5310 
317-659-1874 
319-377-6261 
913-432-2131 
617-762-6090 

313-559-7373 
612-648-9428 
314-987-5577 
516-694-5500 
716-464-8636 
513-890-2152 
503-684-3458 
703-478-2480 
214-790-4761 
206-643-4330 

AL Huntsville, Components Resources ... 205-533-2862 

Local SaIe8 Offices & Reps 
AL Huntsville. BCI ...........•..•......... 
I\Z. Tuscon, Clemlck .........•............ 
CA Mountain View. Bridge Mkig. •......•.. 
CA Torrance, MG Sis. ................... . 
CO Englewood, CSI ..•..•......•......... 
CT Bloomfield, Zaslow Sis. Co. . ......... . 
FL. Orlando, COM ....•................... 
GA Chamblee, BCI •...................... 
IL Downers Grove, Rockford Controls Co. 

KS 
MA 
MD 
MI 
MN 
MO 
NJ 
NH 
NY 
OR 
OH 
VA 
PA 
TN 
TX 
WA 
UT 
WI 

Olathe, Advanced Tech Sis. ......... . 
Millis, Zaslow Sis. .................... . 
Towson, Bresson ................... .. 
Southfield, LH. OIckeiman Co. ....... . 
Edina, Dunlop ....................... . 
St Louis, Advanced Tech. Sis. ....... . 
West Caldwel~ GSA ................. . 
Portsmouth, Zaslow •..•..•........... 
Buffalo, Zang Agency .....•.........•. 
TIQ8fd. Ehech ........................ . 
Cincimat\ Stegman Blaine .........•. 
Moneta, Bresson •..•................. 
NarbeI1h, Bresson ................... . 
Memphis, Lesley Assocs. .•.....•..... 
Richardson. Texoma ................ . 
Bellevue, Eftech, Inc. ................ .. 
Midvale, CSI ......................... . 
Sun Prairie, Rockford Controls ..•..... 

Local Distributors 
AL Birmingham. M G EIctms. ............ . 
AL Decatur. M-G E/ctms. & Equip. ....... . 
AL Huntsville, Wyle Lab. . ............... . 
AL Mon1gomery. Southern Control .. Inc. .. 
AR Uttle Rock, Carbon-Bates ............ . 
CA Buena Park, Cypress EIctms. ..•...... 
CA Hayward, Electro Comps. Inc. .....•... 
CA Hayward, Western Electro Sis. ..•..... 
CA Los Angelas, Master Distrs. .......... . 
CA Oakland, BrIll E/cbs. ................. . 
CA San Diego, Johnstone SUpply .....•... 
CA Santa Ana, Norstan E1ctms. Inc. ...... . 
CA Woodlend Hills, Cypress Elctms. Inc. 

CA ChalsWorth, Psssive Comps. . . . . . • . . .. 818-700-8838 CO Aurora, Comp. Specialties, Inc. .......• 
CA Fountain Valley. Components Ctr ...... 714-979-0433 CO 
CA Huntington Beach, Capacitor Specialists CT 

....................................... 714-843-1815 CT 
CA Irvine, Kelex Inc. ...................... 714-863-1230 FL 
CA Sunnyvale, Cepsco SIs. ............... 408-734-3020 FL 
CT WalHngford, Mldstate Elctrns. ...•..... 203-265-9900 GA 
FL Ft Lsuderdale, NRC Elctms. .......... 305-772-4500 GA 
IL Lisle, Components Inc. . . . . .. . . . . . . . . .. 312-852-7707 IL. 
IN Carmel. Ahex E/cIrns. .................. 317-848-1323 IL. 
MD Gaithersberg. Axis Elctms. .•.......... 301-840-9640 IL. 
Me Spencerville, US E/cIms. ...........•.. 301-384-3300 IL 
MA Bellrica, Baldwin Comps. .............. 508-867-6710 IN 
MA Tyngsboro. Port Elctms. .............. 508-649-4880 IA 
MI Grand Rapids, RM EIctms. Co. ........ 616-531-9300 KS 
MN New Brighton, Chris EIctms. ...•..•... 612-631-2647 LA 
MN New BrIghton, Parts I ................. 612-633-6079 MA 
NJ Rockaway. Tonar /nels. • . . . . . • . . • . • . . .• 201-986-9000 
NY Bohemia, Kay Components ........... 516-587-7500 
NY Ronkomkoma, Beldwin Comps. ....... 518-588-5700 
OR Portland, Radar Elec. .......•..•...... 503-232-3404 
OR Tualalirn, Moore EIctms. .............. 503-692-5333 
PA York, E C I............................ 717-946-5334 
PA Bristo~ Aim EIctms. ........•.....•.... 215-785-3510 
RI Pawtucket. Major Edward Elctms. ....• 401-725-7400 
TX Ft Worth. AlIied.EIctms................ 817-338-9168 
TX Richardson, GTT .......•..•.....•..•• 214-437-4747 
WA Seattle, Radar EIctms. ..•..•..•.••..•. 206-282-2511 
WI Grafton. Lakeview E/cIms. .....•.••... 414-377-8250 
Can Mon1rea~ PreIoo EIctms. .............. 514-389-8051 
Can St Laurent, Que., ZB Elctrns. ......... 514-342-6211 

LA 
LA 
ME 
MD 
MA 
MA 
MI 
MI 
MI 
MN 
MN 
Me 
NJ 

Denver. Newark-Denver Elcrtns. ..... . 
Wallingford, Segar Elec Supp. Co. .... . 
West Hartford, HESCO ............. .. 
Lakeland, A-A E/ec. Inc ............. .. 
Orlando, T & T Prods., Inc. .......... .. 
Atlanta, Browne/I-E1ectro, Inc. . ......•. 
Norcross, A-A EIec. Inc. ...•...•.•..... 
Bensenville, Voyager EIctms. .•....•.. 
Chicago, Newark Elctms. Corp. ...... . 
Hinsdale, WhKeco./nc. . .............. . 
Peoria, Klaus Radio, Inc. .•............ 
Ft Wayne, Bell IneIs., Inc. ...........•.• 
Cedar Rapids, The Van Meter Co. ... . 
Kansas City. KomfekHhorp E/ec. ... . 
Beton Rouge, Menard E/cIms. Inc. ... . 
Hanahan, M-G EIectms. & Equip. Co. 

Lafayette, ReIph's of Lafayette Inc. .•.. 
S/Veveport, Ind. BcIr. Supp. .......... . 
lakeland Engrg. Equiq. 
BaltImore, Whhnay Distrs. Inc. .....•... 
Springfield, T.F. Cushing Inc. ......... . 
Woburn, Apparatus Svce. Co. ........ . 
Battle Creek, Kendall E/ec. Supp. .... . 
Oak Park, Newark-Dalroit EIctm. .....• 
Troy. Teal E/ec. Co ......••.•....•....• 
Fridley. Voyager EIctns. Corp. ........ . 
Hibbing, Jasper Engnrg. & Equip. .... . 
Maryland HgIs., L Comp. Inc. ......... . 
Audubon, Universal E/cIms. Supp. ... . 

205-539-4411 
802-749-4003 
415-965-8045 
213-533-1808 
303-779-8060 
203-242-7781 
407-240-3903 
404-455-0405 

312-960-2046 
913-782-8702 
509-393-8150 
301-321-(1326 
313-353-6210 
612-559-9693 
314-678-2921 
201-575-9300 
509-393-8150 
718-877-3677 
503-684-3458 
513-729-1969 
804-525-7445 
215-864-6480 
901-755-9492 
214-238-8127 
206-643-4330 
801-561-5099 
608-837-3350 

205-328-4525 
205-355-6121 
205-837-4411 
205-277-5030 
901-755-1249 
714-521-5230 
415-783-5800 
415-489-2211 
213-452-1229 
415-834-5888 
619-29IHI68 
714-540-4165 

818-710-7730 
303-341-0160 
303-757-3351 
203-265-4600 
203-238-6363 
813-665-6941 
407-657-2282 
404-782-5181 
404-449-8670 
312-860-1300 
312-784-5100 
312-654-3326 
309-691-4840 
219-423-3422 
319-366-5301 
913-321-7070 
504-355-0323 

504-733-0070 
318-233-0105 
318-222-9459 . 

301-944-8080 
413-788-7341 
617-933-5999 
618-963-5585 
313-967.00600 
313-689-3000 
612-571-7786 
218-262-3421 
314-291-6200 
~27-3529 

M-TRO 
NJ E. Hanover. State E/cIm. Parts ........ 201-887-2550 
NJ Oakland, Relay Specialties, Inc. ....... 201-337-1000 
NM Albuquerque, Summft E/ec. Supp. ..... 505-884-4400 
NY Buffalo, LA. Wooley Co. .............. 718-821-1200 
NY BullaIo, Summh Dists. ................ 718-887-2800 
NY Plainview. AC.I. E/cIms. .•.•.•.••• •. •.• 516-293-8630 
NY Rochester, Requa E/ec. Co. ........... 718-475-1800 
NY Rome, Rome EIcIms., Inc. ............. 315-337-5400 
NY Woodside. SWitches Unlimited ...•..•. 718-478-5000 
NC Goldsboro, Shepherd EIec. Supp. ..... 919-735-1701 
OH A/cron, Aesco EIcIms., Inc.............. 218-782-6818 
OH CinciMali, Hughes-Peters, Inc. ..•..... 614-294-5351 
OH Cincinnati, Wesco .................... 513-542-4300 
OH Columbus, E & M Equip. .............. 614-236-0888 
OH Toledo. F.N. Cuthbert, Inc. ............ 419-385-0881 
OH Warren, REM EIctms. ................. 218-373-1300 
OK Tusla, Redlo, Inc. ..................... 916-587-1'123 
OR Portland, Johnstone Supp., Inc. ....... 503-231-4833 
PA McKean, Advacom Inc. ............... 814-478-7774 
PA McKeesport, Barno Rac/Io Co.......... 412-751-5986 
PA Munysvl/Ie, Wesco ................... 412-733-6800 
PA Philadelphia, PEl/Genesis ............ 215-673-0400 
PA St Marys, B & R E/ec. Co. ............ 814-834-2814 
PA Weal Chester. West Chester E/ec. ••.. 215-696-7500 
PA York, E.C.I. Inc. ........................ 717-848-5334 
SC Charleston, cameron & Barkley Co. •.. 803-745-2900 
SC Greenville, Emsco .................... 603-233-4121 
TN ChaItanooga, EIecIr. Motor Sis. & Supp. 

....................................... 615-899-1126 
TN Klngsport, WESCO ................... 615-247-6190 
TN Nashville, .EIectra Dis1rbg. Co. .. . . . . . .. 615-256-0800 
TX Dallas, Assocd Aircraft ..•.• •.•.•.••••• 214-331-4381 
TX Dallas, Who/esele Elctr. Supp. ........ 214-824-3001 
TX Fort Worth, AIHed E/cbs. .............. 817-595-3500 
TX Houston, Lsnert Co. .................. 713-225-1465 
UT SaIl Lake City. Stuart EIec. Supp. .•... 801-466-8603 
WA Redmond, ElL InsIs. Inc. ••••.......... 206-882-3222 
WV Huntington, State E/ec. Supp. Co. ..... 304-523-7491 
WV South Charleston, Allied Controls Co. 

•.. .••. •.••.•.•.. ..•.. ..•.•.••. .. ••..•. 304-766-7313 
WI Cedarburg. Automation Engrg. ........ 414-377-7500 
WI Milwaukee, Marsh E/cbs. ............. 414-475-6000 
fA Cedar RapIds, Advanced Tech. Sis. .•. 319-393-6280 

MSI ELECTRONIcs, INC. 34-32 57th St, Woodside, NY 
11377. Tel: 718-672-8500, TELEX: 426407. FAX: 718-397-
0972; FSC No.: 18518; EmpL: 18; SIs. Mgr: A Lederman 

M. SYSTEM TECHNOLOGY, INC. 15028 Benway Dr. 
Dallas, TX 75244, Tel: 800-544-3181. FAX: 214-385-2299; 
EmpL: 10; SIs. Mgr: Chuck SeIfert 

MTE CORP. W147 N 9525 Held Dr. Menomonee Falls, WI 
53051. Tel: 414-253-6200, FAX: 414-253-8222; FSC No.: 
5950; ErnpI.: 120; SIs. Mgr: John Houdek; DiBt. Mgr: John 
Houdek 

M-TEK, 2419 Smallman St, PiI1sburgh, PA 15222, Tel: 800-
245-5101 • 412-261-9030. TELEX: 812-589. FAX: 412-
261-7220; FSC No.: 58452; .Empl.: 20; SIs. Mgr: John 
Hartnell 

f(.1-tran 
FAX: 605-665-1709 

M-TRON INDUSTRIEs, P.O. Box 630. E. Hwy. 50, 
Yankton, SO 57078, Tel: 805-665-9321. TWX: 91O-SSS-
3603; FSC No.: 23875; EmpL: 150; SIs. Mgr: Lany Barbary; 
DiBt. Mgr: Les Willman .................. A0 1408-1409 

Local SBJes Offices & Reps 
AL Huntsville, Group 2000 Sis. Inc. .•...•. 205-538-2000 
I\Z. Phoenix, Howe & Howe Sis., Inc. . ..••• 802-264-7971 
CA Mountain V_. BrIdge MkIg. •••••.•••. 415-965-8045 
CA Torrance, Universal Comps. Co. ...... 213-783-0220 
CO Englewood, Comp. Sis; Inc. .....•..... 303-779-8080 
CT Fairfield, Comptech/NRG Ltd. ........ 203-384-1112 
FL Ft lauderdale, QXI of Florida Inc. ..... 305-978-0120 
FL Melbourne, QXI of FI. Inc. . . . • . . . • . • . • . 407-723-4384 
FL Orlando, QXI of Florida Inc. ...•...•... 407-872-2321 
FL St Petersburg. QXI of Florida Inc. .•... 813-694-4558 
GA Norcross, Group 2000 SIs. Inc. ........ 407-729-1889 
L Arlington Hgis., KMA Sales .•.•...•... 708-398-5300 
IN Ft Wayne, Alpha Tech, Inc. ........... 219-447-0040 
Me Columbia, Robert EIecIronic Sales .... 301-995-1900 
Me Hunl Valley. Eagle SIs. Corp. .. .. ...... 301-686-3930 
MA Tyngsboro, Comp1ech, Inc. . . . . . . . . • . . . 508-649-3030 
MI Farmington Hills, Tritech Sales, Inc. ... 313-553-3370 
MN Edina, OHMS T8chnoIogy Inc. ........ 612-932-2920 
NJ E, Brunswick, Winch Sales Associates 

201-613-1515 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 743 



M-TRO 
NJ Marlton, Naudain Associates, In(:. ••••• 609-983-~ 
NY Fannlngdale, Milgray Int'l .... ,........ 516-420-9800 
NY PI\IsIord, James E. Zlrnrnehnan Sales 

716-381-3186 
NY PlainView, Winch Sales Associates .,. 5.16-861-3163 
NC Raleigh. Robert EIecIK1nic Sales ...... 911H178-4485 
NC S8pph1re, Robert Electronics Sales .,. 704-877-3280 
OH Dayton, Lyons Corporation ........... 513-278-0714 
OH Richfield, Lyons CorporatIon ............ 216-659-9224 
OH . Westervin&. Lyons Corporation,.".... 814-895-1447 
OR Portland, K-Tek IntL Inc................ 503-824-0315 
TX AustIn. Ram,EIsctronIcs Sales, Inc..... 512-25()'5082 
TX HoustOn, Ram ElectronICs Sales, Inc. 

TX Plano, Ram Eleclronlc Sales, Inc. , .... 
UT MIdvale, Ccimponent Sales, In(:. ••••••• 

WA Lynnwood, Cluadra Sales ............ . 
WI Milwaukee, KMA Sales .............. . 
can Burnaby, BC., KayIronlcs ............. : 
can Conccrd, Ont, Ksylronics ............ . 
can KantaIa, On!., Ksylronlcs ....... , .... .. 
can Ville Sf. Laurent, Que., KsyIronlcs ... , . 

Local DIstrlbutDnJ 
Al Huntsville, Bellinduslries ............ . 
Al Huntsville, PIonM' Electronics , .• , ... . 
AZ PhoenIx, Sterling EIscIroi1Ics ........ .. 
AZ T...,..Acacla .: ..................... . 
AZ T...,.. Bellinduslries .............. .. 
AR LiIlte Rock, cartton-Bates ............ . 
CA Agoura Hills, Bell Industries ...•....... 
MA Auburn, Dove Electronics ............ . 
WI Brookfield, PIoneer .................. . 
CA ChaIsworIh, Sterling Electronics •..... 
CA ~ Bellinduslries .............. . 
CA Fremont, Acacia .................... .. 
CA Gardena, Bellinduslrles ............ .. 
CA Huntington, Wyle KlllinQ ............ .. 
CA Irvine, Acacia . c ...................... . 
CA Loa Angeles, Bell Industries .•........ 
CA RockHn, Bell Industries .............. .. 
CA San Diego, Acacia .................. .. 
CA San Diego, Bellinduslries .......... .. 
CA San Diego, Pyramid ElecIronics/Kent 

CA San Diego, Sterling ElecIronics ., .... . 
CA San Jose, All American .............. . 
CA San Jose, CQrnpass Ccmponents .... . 
CA Santa Clare, Pyramid/Kent Elect. .... . 
CA Sherman oaks, DLDI ................ . 
CA Stanton, lnducUve Comp/Crystal .... . 
CA Sunnyvale, Bell Industries .....•...... 
CA Sunnyvale, Bell Industries .•...•. : ... . 
CA Torrance, All AmerIcan .............. . 
CA Torrance, Pyramid/Kent Electronics .. 
CA Tustin, Sterling EIectroriics ........ , ... 
CO Englewood, Ccmpcnenl Sales, Inc. ... 
CO Englewood, Sterling Electronics •...... 
CO Lakewood, Acacia ... , ............... . 
CO Wheatridge, Bell Industries .......... . 
or E. Haven, J. V. Electronics ............ . 
or Norwalk, Pionaa Elaclronics ., ...... , 
FL Altamonta Springs. Bell Industries ... . 
FL AIIamcnte Springs. PIoneer .......... . 
FL Clearwater, All American ............ .. 
FL Miami, All AmerIcan ................. .. 
CA Santa Fe SprIngs. Bell Industries •..•. , 
GA Norcross, Bellinclustries ............ .. 
GA Norcross, PIoneer .ElecIronIcs ..••••• , • 
IL AddIson, PIoneer Electronics ......... . 
IL Elk Grove VI., Bellindustries ........ .. 
IL Rcsemont, Advent Electronics , ....•.. 
IL Schaumburg, StarIng Electronics " .. . 
IN Ft Wayne, Bell industries .. , ........ .. 
IN 1ndanapOIIs, Advent Electronics •.... , 
IN Indlanapclls, BeIlIIldustrlflS •....•..... 
IN IncIanapoIIs, PIoneer Electronics ..... . 
IA cadar RapkIs, Advent Eleclronies .... . 
IA Cedar Rapids, Bell Industries ." ..... . 
CA San.Jose, Pioneer Technologies ..... . 
FL Sunrise, All American ............... .. 
MD Baltimore, Rescc Baltimore .......... . 
Me Beltsville, Rasco/Washington •... , ... . 
Me Gaithersburg, PIoneer EIsctronIcs .... . 
MA' Andcver, Bell Industries ............. .. 
MA Billerica, A W. Mayer Cc. Inc. ........ . 
FL Clearwater, PIoneer/Tampa ........ .. 
MA Lexingtoil, PIoneer Electronics ....... . 
MD RockVIlle, All AmerIcan ....... : ...... . 
MA Wakefteld, All American .............. . 
MA, .Wllmington, J. V. Electronics .... , ..... . 
MA Wmcheater, Bell industries .......... .. 
MI AM Arbor, Bellindust~es ............ . 
MI FarrrU1gIon Hills, Advent Industries .. . 
MI Grand RIipids, Pioneer Electronics ... . 
MI livonia, PiOneer ElectronIcs ......... .. 
MN Eden Prairie, All AmerIcan ........... . 
MN Eden Prairie, PIoneer .......... ' ...... . 
MN Hibbing, Mlnntech Electronics .•...... 

713-955-0788 
214-424-4455 
801-581-5099 
206-743-2633 
414-25&-1771 
804-294-2000 
416-689-2282 
613-584-0080 
514-745-5800 

205-837-1074 
205-837-9300 
802-437-5565 
802-894-2874 
802-966-7800 
501-582-9100 
818-706-2808 
508-832-2730 
414-784-3480 
818-407-8860 
714-895-7801 
415-823-75O(j 
213-515-1800 
714-373-9944 
714-680-0834 
213-826-8778 
916-652-0414 
61~7-Cl5n 

619-268-12n 

619-271-5404 
619-27H!555 
403-943-1200 
408-432-7525 
408-727-9810 
213-283-2058 
714-828-3420 
408-745-0400 
408-734-8570 
213-320-0240 
714-773-0781 
714-259-0900 
303-nIHIOSO 
303-792-3939 
303-232-2882 
303-424-1985 
203-469-2321 
203-853-1515 
407-339-0078 
407-634-9090 
813-538-0445 
305-621-8282 
213-921-3611 
404-862-0923 
404-623-1003 
708-495-9880 
312-640-1910 
708-297-6200 
707-303-9900 
219-423-3422 
317-872-4910 
317-875-8200 
317-573-0880 
319-363-0221 
319-395-0730 
408-854-9100 
305-572-7999 
301-931-8200 
301-937-9100 
301-921-(1680 
508-474-8680 
508-229-2255 
813-538-0445 
617-861-9200 
301-251-1205 
617-248-2300 
508-833-0700 
617-729-5800 
313-347-8633 
313-4n-1650 
616-699-1800 
313-525-1800 
612-1144-2151 
612-944-3355 
218-262-5228 

Manufacturers and Sales Offices . Directory 
NJ Hopeland, Dove EIeCIronIcs .......... 201-324-7630 
MN Mlnneepois, Stark Electronics ........ 612-332-1325 
Me St Lcuis, Ric-tronics .................. 314-997-0747 
Me Sf. LouIS, Pioneer Electronics ......... 314-432-4350 
NH HIjCjson, Bellindustries ........... ,... 803-862-1133 
NH Nashua, Brevan EIecIron~ ....... ,.. 803-689-7230 
NJ Fairfield, Pioneer ElectronIcs •...• ,.... 201-575-3510 
NJ W. Berlin, GCI ........................ 809-768-6767 
NM AlbUquerque, Bell Industries .......... 505-292-2700 
NM Albuquerque, Sterling EIecIronIcs ..•.. 505-:884-1900 
NJ Berlin, PAC. EIeCIronIcs .............. 809-788-5189 
NY BInghamton, Pioneer EleCtronics •••.. , 607-722-9300 
NY Bohemia, KeyCcmponents In(:. •••••• , 516-567-7500 
NY Fairport/Rochester, PIoneer .......... 716-381-7070 
NY Farmingdale, Bell Industries .......... 518-752-9303 
NY Ronkonkoma, All AmerIcan :.......... 516-981-3935 
NY Rcnkonoma, M-tron Ccrr1lOnents ..... 518-467-5100 
NY Stcny Brock, Dove Eleclronlcs .. ...... 516-869-7733 
NY Woodbury, Pioneer Electronics ..... :. 516-921-8700 
NC Charlotte, PIoneer Electronics. . . . .. . . . 704-527-8186 
NC ourhain, Pioneer Electronics ..•....••. 919-544-5400 
NC RaleIgh, Century EIecIronIcs ...... .;.. 919-782-2116 
NC Raleigh, Sterling ...................... 804-228-21.90 
ClH Cleveland, Pioneer Eleclronlcs ........ 218-587-3800 
ClH Dayton, Bellinds. (Industrial) . . . . . . . . . . 513-435-8680 
OH Dayton, BelIIIIdS. (Military) ......... ,.. 513-434-8231 
ClH Dayton, Pioneer ElecIronics •......•.. , 513-238-9900 
OK OIcIahcma City, Radio Inc. ...........• 405-789-0741 
OK Tulsa, Altair .. .. .. .. .. .. .. .. .. . .. .. .. .. 918-252-5781 
OK Tulsa, Radio Inc. ...................... 918-587-9123 
OR Beaverton, AcacIa .................... 503-846-33n 
OR Lake Oswego, Bell Industries ......... 503-835-6500 
NM Betatron, Albuquerque .... . .. .. .. .. .. • 505-821-1122 
PA Horsham, Pioneer Electronics ......•. 215-674-4000 
PA NorrIstown, Century Electronics .... ,.. 215-631-5400 
PA Pittsburgh. Pioneer Electronics ....... 412-782-2300 
TX Austin, Altair ..................... .. .. . 512-837-4970 
TX Auslln,Plonaa Electronics ........... 512-835-4000 
TX Dallas, Plonaa Electronics ........... 214-386-7300 
TX Ft Worth, Carlton Bates .............. eoo-456-0314 
TX Houston, Altair ........................ 713-462-3029 
TX HoustOn, Pioneer Electronics ......... 713-495-4700 
TX Houston, Pyramid/Kent ............... 713-978-5896 
TX Houston, Sterling ..................... 713-627-9800 
TX Richanlscn, Altair ..................... 214-231-5166 
TX Richarlfscn, Bellinduslries ........... 214-890-0466 
lIT Midvale, Bellindustries ............... 801-255-9811 
lIT s8It Lake City, Standard Supply. . . . . . . 801-488-3371 
UT Salt Lake City, Sterling EleCtronics ...• 801-972-5444 
VA Herndon, Sterling Electronics ......... 703-742-8400 
VA RIchmcnd, Sterling Electronics........ 804-226-2190 
WA Redmond, BeIIlnduslries ...•..•...... 206-665-9963 
WA Redmond, Priebe Electronics ......... 206-861-2363 
WA Redmond, Pyramid/Kent ElectronIcs 

WA Redwood,Acacia .................... . 
WI Brookfield, Pioneer ............... : .. . 
WI Milwaukee, Marsh EIectroi1Ics .••..... 
TX Richardson, All American ........... .. 
WI Waukesha, Bellinduslries .......... .. 
can Burnaby, Be, ITT /R-A-E .Ltd. ........ .. 
Can Calgary, Alb., EleCtrosonic ........... , 
can Calgary, AS, Cardinal ElectronIcs Ltd. 

can Calgary, AS, Zentronics .............. . 
can Concord, On!., ITT /R-A-E Ltd. ...•..... 
can Dartmouth; NS, ITT /R-A-E Ltd. ...... . 
can Dcn MUIs, Onl., Saynor Varah ....... .. 
can Edmonton, Alb., Zentronlcs ......... .. 
can Edmonton, ALB., Cardinal EIeCIronIcs 

206-863-7200 
206-861-5566 
414-784-3480 
414-475-8000 
214-231-5300 
414-547-8679 
804-291-8866 
403-255-9550 

306-934-3443 
403-295-8638 
416-736-1144 
902-465-2350 
416-445-0723 
403-484-1669 

. .. , ..................... , .. .. .. .. .. .. . 403-483-6286 
can Mississauga, On!., ZentronIcs ......... 416-584-9600 
can MoncIon, NB, ITT/R-A-E Ltd. ......... 506-657-8011 
can Nepean. On!., ITT /R-A-E Ltd. ......... 613-596-6980 
can Nepean, On!., ZenIronIcs.............. 613-226-8640 
can Ottawa, Ont., ElecIroscnIc In(:. ........ 613-728-8333 
can Richmond, B.C. Zentronics ..•.... ,... 804-273-5575 
can Richmond, Be, Electrosonic Inc. ... , . . . 804-273-2911 
can Saskatoon, SK, CardInal EIecIronIcs Ltd. 

. .. .. .. .. . .. .. .. .. .. .. . .. .. .. .. . .. .. .. . 306-934-3443 
can Sf. Foy,Que., Zentronlcs.... ........... 418-654-1077 
can Sf. Laurent, Que., ZenIronics •.••.....• 514-437-9700 
Can Sf. Laurent, aa ITT /R-A-E Ltd. ....... 514-335-7697 
Can WlIloWdale, Ont., EIecIroscnjc Inc. . , . • . 418-494-1688 
can WInnepeg.Man., Zentronlcs ..••... , . . . 204-694-1957 
can WInnipeg, ElecIrosonic Inc. ........... 204-763-3105 
can Winnipeg, MN, ITT /R-A-E Ltd. ........ 204-786-6401 

MTS SYSTEMS, Box 24012, Minneapolis, MN 55424, Tel: 
612-937-4000, TELEX: 163548 MULAM Dl, FAX: 214-
333-3533; EmpL: 1300; SIs. Mgr: Ted BeaudoIn 

MUB.l.ER ELEC. CO. 1583 E. 31st SI., Cleveland, ClH 
44114, Tel: 216-nl-5225, FAX:. 218-n1-3088; ErnpL: 
156; SIs. Mgr: J. E. WIsneski 

MUlTI-AMP CORP., TBG, 4271 Bronze Way, Dallas, TX 
75237, Tel: 214-333-3201, TELEX: 163548 MULAM Dl, 
FAX: 214-333-3533; ErnpL: 350; SIs. Mgr: Hannann 
Mlchaell 

, 
MULTICOMP., INC., 3005 S.W. 154\h No. 3, Beaverton, 

OR 97008, Tel: 503-628-4200; FAX: 503-843-4889; ErnpL: 
150 ..................................... A.1108. 2307 

Local Bales Offices & Reps 
OR Pcrt1and, Interlach Sis. ................ 503-n5-7865 

MUL TI-CONTACT USA, 610.Davis St.. Santa ~ CA 
95401,TeI: 707-575-7S75, FAX: 707-fS75-7573; 818. Mgr: 
Walter Rcberts, Gen. Mgr.; DIst. Mgr: WBIter Roberts 
.................•.... , .................. ,' Co1475-14n 

Local s8Jes Offices & Reps 
IL Chicago, Mulli-Contact ............... 312-288-1686 

MUL TlCORE sciLDERS, 1751 Jay En Drlva, RIchardscn, 
TX 75081, Tet 214-238-1214; EmpL: 1000 

MUL TICORE SOLDERS, 400 Post Ave. Ste., 306, 
Weslbury, NY 11590, Tel: 516-334-7997, FAX: 516-334-
7098 

MUL TlPOWER, INC-, Spectrum Electronics 
Corp.. 3005 aw. 1541h Terrace No. 1, Beaverton, OR 
97006, Tel: 503-648-4700, FAX: 503-643-4889; FSC No.: 
75498; Ernpl: 33 ............................... 001112 

Local Bales Offices & Reps 
OR Beaverton, MuItiPower, In(:. ••••••••••• 503-648-4700 

MULTI PRODUCTS INTERNATIONAl., 250 
Lackawanna Ave., West Paterson, NJ 07424, Tel: 201-890-
1344, TEL.EX:219289,FAX:201-8IKH877;EmpL:28; SIs. 
Mgr: LeRoy Gray .................... A·2301; 001113 

Local Bales OffICes & Reps 
AZ Phoenix, JBS Assocs. ................ 802-893-2382 
CA MIssion Viejo, Jay MkIg. .............. 714-788-7519 
CA Santa Clare, Nova Tronix .......... '... 408-727-9530 
CA Westminster,West EIcIrn. Sis. ........ 714-898-0120, 
CO Denver, EIecIrophase ................. 303-298-0443 
FL. Longwood, EIctm. Mfgs. Agt .......... 305-882-1202, 
GA Lawrenceville, Tel< Rep Mktg. ......... 404-963-1800 
IL Des Plaines, Escc Assocs. ............ 312-298-5310 
IN Frankfort, (}S EIcIms. Sis. ............ 317-859-1874 
KS Shawnee MissIon, MSB Assocs. ...... 913-432-2131 
MD Sterling, Beacon North .. .. .. ...... .. .. 703-478-2480 
MA Norwood, Mac Innis Cc. .............. 617-782-8090 
MI lathrup VI., R C. Nordstrom & Cc. .... 313-559-7373 
MN Sf. Pau~ Proud IIIdS. .................. 612-848-9428 
Me Sf. Charles, MSB Assocs. ............. 314-967-55n 
NJ Cedar Grove, LegtonIcs Assocs. ...... 201-239-4098 
NY Rochester, Ontec EIcIrns. ............. 714-464-8636 
ClH Dayton, KW. EIcIm. ................... 513-89().2150 
PA Langhorne, Beacon North ............ 703-478-2480 
PA Pittsburgh, KW EIcIms. ............... 412-368-9396 
TX Dallas, AID EIcIrns. ... ,............... 214-790-4781 
WA Bellevue, Eltech ...................... 208-643-4330 
can Lachine, Bytewide MkIg............... 514-638-4121 

MUL TlSENS INC. 2633 BIv. La Corbusier, Laval, Que., 
CenadaH7S 2E8, Tel: 514-829-5646, FAX:514-621H1801; 
EmpL: 20; SIs. Mgr: J~ranqoIs Olivier 

MULTI-TECH SYSTEMS, INC. 2205 Woodale Dr. 
Mounds VIBW, MN 55112, Tel: 612-785-3500, 800-328-
9717, FAX: 612-785-9874; ErnpL: 210; 818. Mgr: Thomas 
Helmerman; DIst. Mgt: Pater Hanlon/Jan Hubbard/Jim 
Stacklle 

MUPAC CORP. Carlo Gavazzi eo.. .10 Mupac Dr. 
Brockton, MA 02401, Tel: 508-586-6110. FAX: 508-588-
0498; EmpL: 180; SIs. Mgt: James L Gallagher 

FAX: 404 .. 436 .. 3030 
MURATA ERIE NORTH AMERICA, INC., 2200 Lake 

Park Dr. Smyrna, GA 30080, Tel: 404-438-1300, TELEX: 
54-2329, TWX: 81 ()'788-1531; Ernpl: 1800; ,sls.Mgr:Jack 
DrlBCQII; DIst. Mgr: Ksnnelh O'Ccnnor . 
, ....•..... A.11011~1113, 1213. 1410-1415, 1881-1., 

1.736-1738, 1820, 1157, 2058-.2080; 801323. 1853, 
11122-1123; 001045-1047 

Local Sales OffICes & Reps 
Al MacIson, Jack Harvey & Asscc., Inc... 205-461-8591' 
AZ ScoIIsdale, Thorn. Luke SIs. ........... 802-941-1901 
CA ChaIsworIh, Murala ErIe .............. 818-701-9702 
CA Fountain Valley, Beger EIcIms.;Inc. .,.. 714-957-3367 
CA Loa Alios, Recht Assocs. ...... ....... 415-964-8321 ! 
CA San' Diego, OK Assocs. ............... 619-279-0420 
CA Tustin, Muraia ErIe ................... 714-832-9972 

744 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
CA Woodland Hills, Sager Elclms., Inc. .•. 818-712-0011 
co Boulder, Promotional Technlg. Corp. .. 303-447-2474 
FL Deerfield Besch. Glen White Assocs. 

. . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .. 305-57()'8545 
FL Mailiand. Murata Erie ...•.....•.....•. 407-64<<l954 
FL Sa1e1l1te Beach. Glen WhHe Assoc. .... 407-773-3514 
FL Tarpon Springs, Glen White Assoc. ••. 813-938-7557 
GA Norcross. Jack Harvey & Assocs. ..... 404-44!H843 
IL Park Ridge, Melcom Assoc. Corp. . . . .. 708-696-1490 
IN Carme~ Jack Harvey & Assocs., Inc. .. 317-575-4900 
IN Kokomo. Jack Harvey & Assoc., Inc. ., 317-453-4260 
IA Cedar Rapids, Stan Clothier Co.. Inc. .. 319-393-1576 
KS Olathe, Stan Clothier eo.. Inc. •.•...•.. 913-829-0073 
KY Prospect. Jack Harvey & Assoc.. Inc. .. 502-228-4100 
NY Ithaca. Technlg. SIs., Inc. ••.....•...... 607-257-7070 
MD Towson, Glen While Assoc............ 301-321-7235 
MD Towson. Murata Erie .....••........... 301-494-0405 
MA Wakefield. Murata Erie.. .. .. . . . . . .•..• 617-245-7880 
MI w. Bloomfield. Jack Harvey & Assoc. Inc. 

...•................................... 313-737-9122 
MN Eden Prairie. Stan Clothier Co.,lnc. ... 612-944-3456 
MO St Charles, Stan Clothier Co. Inc. .•..• 314-928-6078 
NJ Springfield. Radix, Inc. ..........••.... 201-487-4970 
NY Fairport. Technology SIs., Inc. ....•...• 716-223-7500 
NY Hhaca. Technlg. Sis., Inc. ..••.....•..•. 607-257-7070 
NC Raleigh. Glen WhHe Assoc. ......•.... 918-848-1931 
OH Dayton, KW Electm. SIs.,Inc. .....•.... 513-890-2150 
OH Shaker Hgts.. KW EIcIrn. SIs., Inc. ...•. 216-491-9177 
OR Beaverion. Murata Erie ..........•..•• 503-646-4973 
OR Beaverton. Westmark Elec. Inc. ..•.... 503-641-8780 
PA Pittsburg. KW Elctrn. Sis., Inc. •........ 412-366-9396 
TN Knoxvlua. Jack Harvey & Assoc.. Inc. 

....................................... 615-694-7541 
TX Austin, RAM EIec. SIs., Inc ....•........ 512-345-2982 
TX Houston, RAM EIec. Sis., Inc. . . . . . . . . .. 713-955-0768 
TX Plano, RAM Elec. SIs., Inc. .........•.. 214-424-4455 
UT Midvale, Promotional Technlg. Corp ... 801-566-8919 
VA Lynchburg. Glen WhHe Assocs. .•..... 804-385-6110 
WA Betlevue. Westrnark Elect.. Inc. ....•... 206-454-1944 
WI Weat Allis, Metcom Assoc. Corp. .....• 414-476-1300 
PR Hato Rey, Serrrtronic Assocs., Inc. . . . .. 809-766-0700 
Can Missisaauga. Ont, Gidden Morton Assocs. 

....................................... 416-671-8111 
Can Richmond. ant. Gidden Morton Assocs. 

....................................... 613-838-4480 
Can Sl Laurent. Que.. Gidden Morton Assocs. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 514-335-9572 

I..DcaI Distributors 
AL Huntsville. Future Elclms. ............. 205-83()'2322 
I>Z Phoenix. Future Elctms. .............. 602-968-7140 
I>Z Phoenix. Steriing Elctrns. .......•..... 602-437-5565 
I>Z Tempe. Acacia Sls.lDeanco .......•... 602-894-2874, 

602-882-9054 
I>Z Tempe, Time Elclrns. .....•.....•..... 602-967-2000 
CA Agoura Hills. Time EIctrns. .........•.. 818-707-2890 
CA CBmerillo, Milgray Elclms. ......•..... 805-494-4055 
CA Chatsworth. Future Elctrns. ........... 818-772-6240 
CA Chatsworth, Passive Technlg. ......•.• 818-882-2277 
CA Chatsworth, SterUng EIctrns. .......... 818-407-8850 
CA Chatsworth. Time Elctrns. . . . .. . . . •. ... 818-998-7200 
CA Compton, Harper Sid . . . . . . . . . . . . . . . .• 213-978-5090 
CA Fremont. Acacia/Deanco ............• 415-623-7500 
CA Garden Grove, Natl Elclms. Corp. •... 800-854-2451 
CA Inglewood. Newark Elctms.,Inc. ....... 213-671-7377 
CA Irvine, Acacia SIs./Deanco ............. 213-971-2428, 

714-68().0834 
CA Irvine, Future Elclms. ................. 714-250-4141 
CA San Diego, Acacia SIs./Deanco ....... 618-565-4365 
CA San Diego, Future Elclrns. .•.......... 619-278-5020 
CA San Diego, Sterling Elctms. ...•....... 618-271-6555 
CA San Diego, Time Elclrns. .. . . . . • . . . . . .. 818-586-1331 
CA San Jose, Fulure EIctrns. ............. 408-434-1122 
CA San Jose, Future Elclms. ....•...•...• 408-434-1114 
CA San Jose, Passive Technlg. . . . . . . • . . .. 408-435-5568 
CA Sunnyvale. Cspsoo SIs., Inc. .......•.. 408-734-3020 
CA Sunnyvale. Time Elctms. . . . . . • . . . . . . .• 408-734-9888 
CA Torrance, Time Elclms. .........•..... 213-32().0880 
CA Tustin. Sterling Elctms. ......•.......• 714-258-0900 
CA Tustin. Time EIctrns. .................. 714-668-0100 
CO Denver, Newark EIctrns. .......••....• 303-757-3351 
CO Englewood. Sterling Elclrns. .......... 303-792-3939 
CO Englewood. Time EIctrns. •.....•..•... 303-799-8851 
CO Lakewood. Acacia SIs./Deanco •. . .. .. 303-232-2882 
CO Westmlnister, Future Elctms. .......... 303-421-0123 
CT Bethel. Future Elclms. •..•..•........• 203-743-9594 
CT Milford. Milgray EIctrns. ............... 203-678-5538 
CT Wallingford. Cronin Elctms. .•......... 203-265-3134 
CT Wallingford. Starilng Elclms. ...•...... 203-265-9535 
FL Altamonte Springs, Future Elclrns. .... 407-767-6414 
FL Clear Water, Future Elctms. ..•...•...• 813-578-2770 
FL Orlando. Time EIctrns. ..•.....•......• 407-841-6565 
FL Winter Park. Milgray Elctms. ........•• 407-847-5747 
GA Augusta. Dixie Elctms. ........•..•.... 404-722-2055 
GA Concord. Dixie Elclms. . . . . . . . . . . . . . . .. 404-495-5916 
GA Norcross. Future Elclrns. ........•...• 404-441-7676 
GA Norcross. Milgrey Elclms. ....•......•. 404-446-9m 
GA Norcross, 11me Elctms. ...•........... 404-448-4446 
IL Arllnglon Hgts.. Milgrey EIcIms. .•....• 708-253-1212 

\"{oI<I' 

IL Bensenville. Goold EIctrns. Corp....... 708-88().7171 
IL Chicago. Newark EIctrns. •........•... 312-784-5100 
IL RoaarnonI. Advent Elctms., Inc. ...•..• 708-297-6200 
IL Schaumburg. Future Elclrns. ....... '" 708-882-1255 
IL Schaumburg. Time EIctrns. ..........• 708-303-3000 
IN Indianapolis, Advent EIcIrns., Inc. ...... 317-872-4910 
IA Cedar Rapids. Advent Elctms., Inc. .... 318-363-0221 
KS Lenexa. Sterling Elctms. .............. 913-492-5406 
KS Overland Park. Milgray Elctrns......... 913-236-8800 
MD Baltimore, Resco(Baltimore) .......... 301-961-8200 
MD Beltsville. Resco(Washington) ........ 301~937-91oo 
MD Columbie, Future Elctms. ............. 301-29().0600 
MD Columbia. Milgrey Elclms. •........... 301-821-8169 
MD Columbia. Stergng Elctms. ............ 301-290-3800 
MD Columbia. TlI1le EIctrns. .........•..... 301-964-3090 
MA Hopkinton. Interface Elctms. Corp. .... 508-435-6859 
MA Needham. Cronin Elclms. .. . .•.. . . .. .. 617-448-5000 
MA Peabody, Time Elctms. .........•..... 508-532-9900 
MA Westborough. Future EIcIms. ......... 508-386-2400 
MA Wilmington, Milgray Elctms. . . . . ... .. .. 508-657-5900 
MA Woburn. Steriing Elctms. .............. 617-938-8200 
MI Farmington Hills. Advent EIcIrns., Inc. 

•..................................•... 313-477-1650 
MI Livonia. Future Elctms. ............... 313-261-5270 
MI Oak Park. Newark EIctrns. ............ 313-967-0600 
MN Eden Prairie. Future EIctrns. .......... 612-944-2200 
MN Edina. Time Elclms. ................... 612-835-1250 
MN Minneapolis, Aero Space Computer Supp. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 612-864-4725 
MN MimeapoHs, Newark Elclrns. ......... 612-331-6350 
MN Mimeapolis, Steriing EIctrns. .....•.... 612-831-2666 
MO Sl Louis. Fulure EIctrns. ..•........... 314-468-6805 
MO St Louis. Time Elctms. ...•........... 314-391-6444 
NH Manchester, Cronin Elctms. .. . . . . . . . . . 603-624-0105 
NJ Edison. Steriing EIctms. . . . . . . . . . . . . . .. 908-417-1000 
NJ Maritan. Time EIctrns. .. . . . . . . . . . . . . . .. 608-596-6700 
NJ MarHon. Milgray Elctms. .............. 608-983-5010 
NJ Mt Laure~ Future Elctrns. ... . . . . . . . . . . 608-778-7600 
NJ Parsippany, Future Elctms. ........... 201-298-0400 
NJ Parsippany, Milgray Elctrns. ........... 201-335-1768 
NJ Pine Brook. Time Elctms. •............ 201-882-4811 
NJ Rockaway, Tonar Inds. ............... , 201-596-9000 
NM Albuquerque, Sterling Elclrns. ......... 505-884-1900 
NY E. Syracuse, Time Elctms. .....•...... 315-432-0355 
NY Farmingdale. Milgray Elclms. ......... 518-420-9800 
NY Hauppauge, Future Elctms. ........... 516-234-4000 
NY Hauppauge, Time Elctms. ............. 516-273-0100 
NY Liverpoo~ Future Elctms. ............. 315-451-2371 
NY Rochester, Future Elclms. ............ 716-272-1120 
NC Charlotte, Dixie Elctms. ....•.......... 704-377-4338 
NC Charlotte, Elctm. Mktg. Corp. .......... 704-394-6195 
NC Charlotte, Time Elctms. ••.••.......... 704-522-7800 
NC Oxford. Time Elclms. .....•........... 918-683-5166 
NC Raleigh, Future Elctms. ......•........ 918-79().7111 
NC Raleigh. Milgray Elctrns. . .•............ BO().562-311 a. 

918-790-8094 
OH Cleveland. Milgray Elctms •............ 216-447-1520 
OH Columbus. EIcIrn. MI<Ig. Corp .......... 614-299-4161 
OH Dublin. Time Elclms. ......•••......... 614-761-1100 
OH Highland Hgts.. EIcIrn. Mktg. Corp. .... 216-442-3441 
OH Keltering. Elctrn. Mktg. Corp. .......... 513-43!H711 
OH Valleyview, Newark Elctms. . .. . . . ... .. 216-447-8860 
OK Tulsa. Star1ing Elctms. ......•......... 918-683-2410 
OR Beaverton. Acacia Sls./Deanco ....... 503-848-3377 
OR Beevarton, Future Elclms. ..•...•....• 503-645-9454 
OR Portland, Time Elclrns. . . . . . . . . . . . . . . . . 503-694-3780 
OR Tualatin, Moore Elctms. . . . . . . . . . . . . . .. 503-692-5333 
PA Malvern, Intariace Elclms. ............ 215-888-2060 
SC Columbia. Dixie Elclms. . . . . . . . . . . . . . . . 803-778-5332 
SC Greenville, Dixia EIctrns. ...•.......... 803-297-1430 
SC N. Charieston, Dixie Elclms. .......... 803-552-2671 
TN Gray, Dixie Elctrns. .......•.... '" .... 615-477-2131 
TN Oak Ridge, DiXie Elctms. .•........... 615-481-3393 
TX Austin. Sterling EIctrns. ............... 512-836-1341 
TX Austin. Time Elctms. ..•............••. 512-339-3051 
TX Carrollton, Sterling Elctrns. •........... 214-243-1600 

. TX Dallas, Milgray Elclms. .......•........ 214-248-1603 
TX Garianct. Newark EIctrns. ...••........ 214-487-8144 
TX Houston. Newark Elctms. ............. 713-270-4800 
TX Houston. Sterling Elctms. ...•......... 713-623-6600 
TX Irving. Harper Sid ... ..•.. . . .. .. ... .. .. 214-621-0500 
iT)( Richardson, Future Elclms. .•......... 214-437-2437 
TX Richardson, Time Elctms. . . . • . . . . • . . . . 214-644-4644 
UT Saft Lake CHy, Future Elclms. . .. . .. . .. 801-972-8489 
UT Salt Lake CHy, Milgrey EIctrns. .......• 801-272-4999 
UT Salt Lake CHy, Star1ing EIctrns. .. . . . . . . 801-972-5444 
UT Salt Lake CHy, Time EIctrns. .... ,..... 801-973-6181 
VA Richmond, Sterling Elctms. ...•....... 604-226-2190 
WA Redmond. AcacialDsanco . . . . . . . . . . .. 206-881-5568 
WA Redmond. Future EIctrns. ............. 208-881-8199 
WA RedrMnd. Time EIctrns. •.....•....... 206-682-1800 
WI Mequon, Taylor Else. eo.. Inc. ......... 414-241-4321 
WI Yaukesha. Future Elclms. .......•...•. 414-796-1864 
Can Alberta. AS Calgary, Zentronics ....... 403-295-6838 
Can Downsview, Ont. Future Elctms. .•..•. 416-638-4771 
Can Edmontdn, AB, Zentronics •........... 403-494-1669 
Can Manitoba-Winnipeg. MEl. ZenIronics . .. 204-694-1957 
Can Mississauga. Ont.. Time Elclms. . • . . . • • 418-672-5300 

NATEL 
Can Mississauga. Ont.. Zentronics ......... 416-564-9800 
Can MontreaI.PA, Fulure EIctrns............ 514-894-7710 
Can Nepean. Ont. Carsten ................ 613-728-9250 
Can Nepean. Ont. Zentronics • . . . . . • . • . . • • • 613-226-6840 
Can Ottawa. Ont. Future EIctrns. .......... 613-620-8313 
Can SCarborough. Ont.. Carsten .•...•..••. 418-495-9999 
Can Sl Fey, Que.. Zentronics .............• 416-654-1077 
Can St Laurent. Zentronics •. • . . . • . • . • . . . .. 514-737-9700 
Can Sl Laurent. po, Carsten ..........•... 514-334-8321 
Can St Laurent. pO. Toner Industries...... 514-288-4061 
Can Vancouver, Be, Future EIctrns. . • • . . . .. 604-294-1166 
Can Vancouver, Be, Zentronics .•.•.....•. 604-273-5575 
Can Willowdale. ant. Milgray Elctrns./Toronto 

.... . . . . ... .. .. ... .. .. .. ... .. ... .. . . ... 416-756-4481 

MURATA MANUFACTURING CO., LTD. 28-10-2-
chome-Tenjin, Nageoka-K~hi, Kyoto, Japan 617, Tel: 
075-951-9111, TElEX: J64270, FAX: 075-955-6526; 
Empl: 21,561; SIs. Mgr: O. Otaka 

M,dhield® 
FAX: 603-666-4013 

THE MUSHIELD CO. INC-, P.O: Box 439. 5 Springfield 
Ad. Goffstown, NH 03045. Tel: 603-688-4433, TElEX: 95-
5439; FSC No.: 57264; Empl.: 8 ................ Co1700 

MUTUAL INDUSTRIES, INC. 707 Weat Grange Street. 
Phll~hie, PA 19120. Tel: 215-927-6000, FAX: 215-927-
3388 

MWS' 
Wire Industries 

FAX: 818-706-0911 
MWS WIRE INDUSTRIES. 31200 Cedar Vatley Dr. 

Westlake Village, CA 91362. Tel: 818-991-8553; FSC No.: 
51668; Empl: 65; .SIs. Mg/: Greg Fancon 
. .. .... ... .... ... .. . . .. .. .... . ...... ... .... Co1772-1775 

H. WM. MYERS & ASSOCS., 361 VirginiaSt.. Crystal Lake, 
IL 80014, Tel: 815-458-0100; Ernpl: 5; SIB. Mg/: L Pater 
Baenziger 

NAMCO CONTROlS, An Acme-Cleveland Co. 7567 
Tyler Blvd.. Mentor, OH 44060. Tel: 216-848-9900, TELEX: 
24-1568. FAX: 218-946-1228; E~l: 200; SIs. Mg/: Jon 
Sleyburgh, Pnss., Gen. Mgr. 

NAMIKI, Precision of America, Inc., 201 Weat Passaic St.. 
Rochelle Park. NJ 07682. Tel: 201-366-0123, FAX: 201-
368-2244; FSC No.: 201-343-3172 

NANO PULSE INDUSTRIES, 440 Nibus St.. Brea. CA 
92670, Tel: 714-528-2600. FAX: 714-671-7919; FSC No.: 
57222; Empl: 250; SIs. Mgr: Michael J. Schubert 

mATEL 
FAX: 805-584-4357 

NATEL ENGINEERING CO., INC., 4550 Runway St.. 
Simi Valley, CA 93063-3449, Tel: 805-561-39so. TWX: 
910-494-1959; Empl: 170; SIs. Mgr: Tom Guerriere 
...............•...•....................... 1)01188-1187 

Local Sales Offices & RePs 
AL Huntsville. Saber Assocs. .......••...• BO().327-0853 
CA Solana Bch. Cerco .... '" ......... '" 618-792-5555 
CO Parker, Howard Aaaocs. .............. 303-841-5755 
IL Iteaco, Beta Technlg. Sis.. Inc. .•......• 708-250-9568 
IA Cedar Rapids, Midwest Tech. Sis., Inc. 

KS Goddard. Midwest Tech. Sis., Inc. •.... 
KS Lenexa. Midwest Tech. SIs., Inc .•....•. 
MD Eldersburg. Natal Engrg. Co.. Inc. ..... 
MA Topsfield. Natal Engrg. eo.. Inc. .••.•.. 
MO Eerih City, Mldweat Tech. Sis., Inc. .... 
NY Bohemia. Natal Engrg. Co., Inc. ...•... 

319-393-5115 
316-794-8565 
913-888-5100 
301-795-1115 
508-887-7939 
314-298-8787 
516-563-4911 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 745 



NATEL ManUfacturers and SaleS Offices Directory 
Ott Day\on, RIxan Asaocs., InC. .:......... 513-222-0011 
Ott Slow, Rixan Asaocs., Inc. ••.•.....•... 216-686-2908 

. TX Houston, ~ Assocs. .•..•••••. , •••• :. 713-48&-7893 
TX RIchan:Ia!ln. ~ Assocs. ..•...•.•.... 214-231-5366 
WI. Mercer Island, EagIII EnIprs.. Inc. .••.•. 206-232-7401 
WI MIIwaukae, Beta TecII1Ig. SIs., Inc. ..•. 414-543-6609 

NATIONAL aECTRONICS CORP. 11731 MarIcon Dr. 
Garden Grove. CA 92641, Tel: 714-692-7749, BOO-854-
2451; FAX: 714-898-6768; EmpI.: 50 

NATIONAL CONTROLS CORP. 1725 Western Dr. W. 
ChIcago. L 60185, Tel: 312-231-5800, FAX: 312-231-
1377; EmpI.: 250; DIst. Mgt: Cy PfeIfer 

NATIONAL INFORMATION SYSTEMS, INC.. 4040 
Moorpark Ave.. San Jose, CA 95117-1852, Tel: 406-9B5-
7100. 800-441-5758, FAX: 408-246-3127; E~L: 50 

FAX: 512-794-8411 
NAnONAL INSTRUMENTS CORP~ 6504 Bridge 

PoInt Pkwy. Austin, TX 78730-5039, Tel: 512-794-0100. 
TELEX: 756737 Natlnst AIls; EmpI.: 300c); SIs. Mgt: 
MeIodie Summersett, NaIL SIB. Mgr. 
•.•.••...•........•....• 001124, 1188-1188, 1296-1297 

/JJcaJ S8JeB Offlces & Reps 
CA Milpitas, NatL Instrs. ••...•...•••.•.••. 408-453-3120 
CO Colorado SprIngs, Nail. Instrs.......... 719-542-2615 
GA Marietta, NaIL Instrs. .................. 404-49Q.-0505 
II. Qak Brook, NaIl InsIrs. ...•..•......•. 708-574-0050 
MA Boston, NaIL Instrs. .....•..•••...•...• 6170Q38-8508 
MA Norwell, NalLlnsIrS. ....•........•.... 617~9-9444 
MN Shor8Ytew, NaIllnslrS........... •••..• 812-462-9930 
NJ RutherfonI. NaIl Instrs. .•....•...•••.. 201-460-7883 
NY LeviIIown, NaIl InsIrs. ..•.••......•..• 511>-1122-3074 
OH Mogadore, NaIllnslrS. .....•.......... 216-325-3156 
TX R1chardaon, NaII.1nstrs. ..............• 214-699-7474 
VA Hamdon, NaIl InSIrs. .•••..••..•.••.•• 703-709-9874 

/JJcaJ DisIIIburors 
CA RIverside. lmovation Products.. inc. •.• 714-692-8508 
WI. Woodenville, Team. Inc. .....•.... .. ... 206-485-1111 
Can MlasiISauga. bnt, Allan Crawford Assocs. 

•....•.••.•.•••..•.••••..•..•.........• 416-890-2010 

Local SakJs otik:ts & Reps 
AZ. Mella. SysIem SIB. •.•.•.••.•••.•..•..• 1102-464-9989 
AR Cotter, P.M.L Sis. Co. .•..... ..•....•... 501-43005525 
CA San DIego, OJ<. SeIea ..•..••..•...... 619-279-0420 
CA Santa Clara, Roes MkIg. •••••••••••••• 408-966-8111 
CO Arvada, ArrowheadICSI Sis. •••••.••.• 303-423-5597 
FlAltamonle Springs, Gugel Assocs. •... 407-786-0845 
GA I.awl8nCevllIe, Tek-Rep Mktg. •. .••.•.• 404-963-1600 
HI HIIo, Kirco Corp. •...•. :............... 8OB-959-3888 
.. Nor1hfteId, tl S. Tollaksen .•....••...• 708-441-6844 
MD Glen Burnie, Faion LotI ..•..••.••.••.. 301-744-4611 
MA Norwood, Tom Maguire Assocs., Inc. .. 617-551-0500 
MI Farminglon HUIs, Luebbe SIB. •.••.••.. 313-489-8828 
MN M"1M8Iooka, Producton Automation •.. 612-113&-1414 
MD S1. louis, P.M.L Sis. Co. .•............. 314-963-0001 
NJ Wayne, GT Aasoc. •• • . • • • . . • • • • • • • . . • • 201-69+6040 
NY Sodus, S.W. Woolard ..•. ..••......... 315-655-8145 
Ott CincInnaIi, Luebbe SIs. ...•..•..•..... 513-530-0800 
OH Day\on, Luebbe SIs. ..•.....•......... 513-294-0426 
Ott Westlake, Luebbe Sis. ••••••••••.•..•• 216-899-0071 
PI. HaIboro, Jacobsen Assocs. ..•.......• 215-674-2937 
PI. PIttsburgh, Luebbe Sis. Co. ...•....... 412-364-0490 
TX R. Worth, Tesco, Inc. ................. 214-553-1200 
WA Rectnond, Haller Assocs. .......•.... 206-882-0990 

NATIONWIDE ELECTRONIC SYSTEMS, See 
Weschler/NES Instruments 

NAUGLER ENGINEERING, INC. 011 Dunham Ad., 
Beverly, MA 01915, Tel: 617-922-5634,.FAX: 617-488-
1272; FSC No.: 05222; EmpI.: 10; SIs. Mgt" Kristen No 
BonneIte 

NAVAN CORPORATION, 20 West FrontSlreet, Media, PA 
19063, Tel: 215-543-8066, FAX: 215-543-2151;FSC No.: 
6695; EmpL: 6; SIs. Mgt" Howland S1. Clair ' 

NAZ-DAR/KC. Thrall Enterprises, 1087 No Branch St., 
Chicago, IL 60622, Tel: 312-943-6338, FAX: 312-943-
8215; EfY1II.: 53; SIs. Mgt: Kent Schnese; DIst. Mgt: Kent 
Sch.-

NCE:NATIONAL CUSTOM ENTERPRISES, INC. 400 
Gateway Blvd., Bumsville, MN 55337-2559, Tel: 612-8800 
1360, FAX: 612-88001 014; FSC No.: 1 FS75; EmpL: 25; S/$. 
Mgt: J. A. Carlson 

NOOI/STRUTHERS-DUNN, INC. 
INDUSTRIALICOMMERICAL RELAYS, See MSD, 
DIv. of Magnecrafl 

"'A""",,'AO LAMI ... A"""N co Nati I Mat 'aI Ltd., NC~ 6438 UniVersity Drive, HuntsvIlle, AI. 35806, Tel: 205-."".IUI....... ."". IV • ona en 205-83 522 EmpI. SIs Mgt H I 555 SIna FIoaa Dr. Des Plaines, IL 60018, Tel: 708-298- 83N1667, FAX: 7- 1; : 8; . : a 
7678, FAX: 708-~4; EmpI.: 210 ' Newcomb; DIst. Mgt: David Newcomb 

NATIONAL MANUFACTURING CO. INC., 12 R;v. Ad., 
Chatham, NJ 07928, Tel: 201-835-81146, FAX: 201-«35-
7810; EfY1II.: 150; SIs. Mgt: OlIo Stah~ Jr. 

NATIONAL MICRONETICS, 71 SniIIh Ave., Kingston. NY 
12401, Tel: 914-338-0333, TWX: 5100247-8048, FAX: 914-
338-0377; EfY1II.: 700; , SIs. Mgt: RIchard cartton 

NATIONAL POWER TECHNLG., See Intelligence 
Power Technology 

NATIONAL SEMICONDUCTOR, 2900 SemiconducIor 
Dr. SIna Clara, CA 95052, Tel: 4OIH21-2641, FAX: 408-
245-9655; ~L: 30,000 

NAnoNAL SEMICONDUCTORS, L TO. See SIIonex 
Inc. ' 

NATIONAL-sTANOARD CO. 1618 Terminal Ad., Niles, 
MI4912O, Tel: 616-683-8100. TELEX: 295187, FAX: 616-
~49; E""'.: 2800; SIs. Mgt: A. Osos; DIst. Mgt: D. 
M.WedsworIh 

NAnONAL TaEPHONE & aECTRONICS INC. 
2350 NoW. 96 Avenue, MiamI, Fl 33172, Tel: 305-592-
0551, FAX: 305-599-0948; EmpI.: 50 

,'~ 
~ 

FAX: 213-225-4630 
NAnONAL WIRE" 'CABLE CORP., 136 San 

Fernando Ad., LOs AngeIee, CA 90031-1780, Tel: 213-225-
5611, TELEX: 181409, TWX: 9100321-4155; FSC No.: 
04569; EmpI.: 225 ••.•..•••.. ....•. C>1704, 1776-1797, 

NCR COMTEN, INC., NCR Corp. 2700 SneIHng Avenue 
No, S1. Paul, MN 55113, Tel: 612-836-7777, TELEX: 
6879018 Comten, FAX: 612-836-8573; FSC ,No.: 
7025-0010; EmpI.: 1000; SIs. Mgt: Gerry Fisher; DIst. 
Mgr: Gerty fisher 

NCR POWER SYSTEMS, 3200 Lake Emma Ad., Lake 
Mary, Fl 32746, Tel: 407-323-9250, FAX: 407-333-8312; 
~L: 156; SIs. Mgt: Rick Ullinger 

FAX: 415-623-6590 
NDK AMERICA, IN~47671 WestinghouSe Dr. Fremont, 

CA 94539, Tel: 415-823-6500; EmpI.: 28; SIs. Mgt: MIke 
Kurihara, VP • . .• . •. . • • . . • . . • . . .. . . • . . • . . •. 1..1416-1423 

I.DcaI Sa/e8 Offices & Reps 
AI. HunlSville, EIcIm. MkIg. Aasoc. ..•..•.. 205-880-8050 
AZ. Scottsdale, Care'- .................. 602-951-9121 
TX Dallas, SW Tech. .•...•....••...•....• 214-369-0977 
CA irvine, Quad-Rep Sou\h, Inc. •• :....... 714-727-4222 
CA ClrangevaIIa, I Square, Inc. ......•..... 916-989-0843 
CA San Diego, Quad-Rep. ••.•..•..••.•..• 61Q.-56()08330 
CA Santa Clara, I $cJJare, Inc. ..•......... 408-986-3400 
CO Englewood, CSI ............... ;...... 303-779-6060 
CT Woodbury, Anacon •.••.•••....••.••.• 203-266-0707 
DE Medford, Jack McCoy . . . •. . . . • . . • . •• . . 609-953-0770 
GIl Atlanta, EIcIm. MkIg. Aasoc. .•••••.••.• 404-446-1215 
10 Boise, Intermountain Tech. •• • • • •• • •• • • 208-886-6071 
L Chicago, M. GoItIeb & Assocs. ....•.. 312-775-1151 
IN Carmel, Fred A. Dorsey & Assocs. ••.. 317-844-4842 
IA Davenport, Rus~ & West Assocs. .. '. . . 319-388-9494 
KS 0IaIha, Rush & West Assocs. •.....•.. 913-784-2700 
Me Annapolis, EES Aasoc. •.••••..••...•. ' 301-269-4234 

MA BurIIngIon, Anacon SIB. Asaocs., InC. " 817-272-9060 
MI Grand RapIds, Milllmore SIB. .••.•••••. 616-942-11721 
MI Nov!, MIIIImore Sis. ••••••••.•••••••••• 313-349-0260 
MO Sl Louis. Rush & West Assocs... . . • .. ,314-965-3322 
MT Boise, IrIIer-Mtn. Tech. ••.•••.••..••••. 206-886-6071 
NE ~ Rush & West ••••••••••••• 319-388-9494 
NY Santa Clara, I Squared •••.••• :. . ..• •• . 406-886-3400 
NY Syracuae, Rep Tech. Inc. •..••..••.••. 315-437-2645 
NJ Fairfield, Tech. AppIicaIIons & MkIg. ••. 201-575-4130 
NJ MedIord, Jack McCoy, Inc. •...•..•.•.. 6OH53-077O 
NM AIbuquenJle, NeIco EIcIma. ....••.••• 503-293-1389 
NY Fairfield, TAM ••..•..•..•..••.••.•..••. 201-575-4130 
NO RaleIgh, EIcIm. Mk1g. Aasoc. •••••••••• 919-847-6800 
Ott CIncInnatI, MakIn Assocs. ...•....•.•.. 513-871-2424 
Ott Columbus, Makin Assocs. ....•..••••• 814-848-5424 
Ott Solon, Makin Assocs. ..•..••.••...•... 216-246-7370 
OR TIgard, ~ West ••••....•••.••••• !i03-II8+-1871 
PA Medford, Jack McCoy, Inc. ••••••.••.•• 809-953-0770 
PA Solon, MakIn Assocs. ••..••......••••• 216-246-7370 
SO GreenvIlle, EIcIm. MkIg. Aasoc. • • • •• • • • 603-233-4837 
TX Austin, SouthweaIem Tech. SIs. . . . • . .• 51l!-44lHl499 
TX Dallas, SouIhwesIem Tech. SIB. ..••••. 214-361Kl977 
TX Houston, SouthweaIem Tech. SIB. •••• 713-44009200 
UT Boise, Inter-Mtn Tech. ........•...•... 208-888-6071 
VT Wilmington, Anacon .....•.....•..•... 617-27003712 
WI. Rectnond, Comps. West .......••••.•• 206-885-5880 
WI Chicago,M.GoIIIiebAssocs. .......•.. 312-775-1151 

Local DisIIIburors 
AI. HunlSville, Lex Eiec. .................. 205-895-0480 
AI. HunlSville, Time EIcIms. .............. 214-721-1134 
AZ. Tempe, Lex EIec. ..•..••.•..•..•..••.. 602-431-0030 
AZ. Tempe, Time EIcIm8. ••.••..••.•.•..•. 802-967-2000 
CA C8Iabassas, Lex EIec. ...•..•...•....• 816-8110-9686 
CA Chatsworth, Time EIcIms. ... .. .•.. ..•. 818-986-7200 
CA Irvine, Lex EIec. • . . ..••.•.••..•.•••••.. 714-967-0404 
CA San DIego, Time EIcIms............... 61~129 
CA san Jose, Lex EIec. •.....•.....•.... , . 408-432-7171 
CA Sunnyvale, TIme EIcIrns. .•.....•...... 408-734-9888 
CA Torrance, TIIn8 Elclms. ..••..•..•..•.. 213-320-0880 
CO Englewood, Lex EIec. .•..•..••.•.•• ..• 303-799-0256 
CO EnglewOod, Time EIcIms. •••••.••.••.• 303-721-8882 
CT DanllIA'y, Lex EIec. •• . . • • • .• • •• • • • . • • • • 203-264-4700 
Fl Deerfield, Lex EIec. •.•.••••.••.••..••. 305-977-7511 
FL R. Lauderdale, Time EIcIms. .;.. • • • • • . 305-484-7778 
GA Norcross, Lex EIec. •...••.•••••••••••. 404-449-9170 
GIl Norcross, TIIn8 EIcIms. ............... 404-448 '4488 
IL Schaumburg, Lex EIec. •••••••••••.••• 708-33002688 
IL Wood Dale, Time EIcIms. ....•.....•.. 312-350-0610 
KS Overland PI<, Lex EIec. •.••..••••••••. 913-492-2922 
Me Columbia, Lex EIec. .•••••••.••...•••• 301-996-7800 
Me Columbia, Time EIcIms. • . • • . . • • • • . • •• . 301-984-3090 
MA Peabody, Time EIcIms. ..............• 506-532-9900 
MA Wilmington, Lex EIec. •••.••..••..••••. 506-694-0962 
MI UvonIa, Lex EIec. ..................... 313-525-8100 
MN Eden Prairie, Lex EIec. ••.•••.••..••... 612-841-5260 
MN Edna, Time EIctms. ••••.••..••..••••• 612-943-2433 
MO Mam-ter, Lex EIec. ................ 314-391-8444 
MO S1. Louis. TIIn8 EIcIrns. .............•• 314-391-8444 
NH Manchester, Lex EIec. ..•......•...... 603-825-2250 
NJ Marlton, Tone Elclms. • . . • . . • • . • . . •• . • . 609-996-6700 
NJ Pinebrook, Lex EIec. .••.•.•••.••.••••• 201-227-7860 
NY E Syracuse, Time EIcIms. .•..••.••.•• 315-432-0355 
NY Hauppauge, Lex EIec. .......•....... , 516-231-2900 
NY Hauppauge, Time EIcIms. • . . . . . . . . • • • . 516-434-3344 
NY Roc~, Lex EIec. ..•••..••.•••.•••• 716-424-2222 
NY Wes1bury, Lex EIec. • . . • • • . • •• . . • • . • • • • 516-876-4000 
NO RaleIgh, Lex EIec. ••...••..••••••.•••• 919-876-0000 
NO Raleigh, Time EIcIms.................. 919-847-9650 
OH Beachwood, Lex EIec. ..•..••.....•..• 216-484-2970 
Ott Columbus, Time EIcIms. ••.••..••.•••• 614-794-3309 
Ott Dayton, Lex EIec. ..................... 513-439-1800 
OK Tulsa, Lex EIec. ..•.....•...•..•...•.• 918-822-8000 
OR Portland, Time EIcIrns. .. . . . .• . .. . . . . .. 503-684-3782 
PA PIttsburgh, Lex EIec. •••.•...••.•..•... 412-963-6804 
TX Austin, Lex EIec. • • . . • . •• • • . . . • . •. • • . • . 512-339-3051 
TX Austin, Time EIcIms. .................. 512-346-7346, 
TX Dallas, Lex EIec. .••.•.•..•..••.•.•••.• 214-247-8300 
TX Houston, Lex EIec. • . • • • • •• • . • . • • . . . • . . 713-784-3600 
UT West Valley City, TIIn8 EIcIms. .••••..• 601-973-8494 
WA Kirkland, Time EIcIms. •.•••.••••..•... 206-82()01525 
WI New Barln, Lex EIec. •.••...••.•• ••••• 414-784-9451 
Can Ontario, Tone EIcIms. .. ,............ . . 416-872-5300 

NEe 
, FAX: 415-965-6272 

NEC ELECTRONICS, IN~ 401 Ells S1reeI, PD. Box 
7241, Mountain VIew,CA 94039, Tel: 415-960-6000, TWX: 
9100379-6985; EmpI.: 1200; SIs. Mgt: Mike Despotes, SIB. 
VP.; DIBt. Mgt: MIchael Kelly •••••••.•... A.1116-1119; 

801100-1102, 1324-133:1, 1688-1584 

746 North American offices only. For worldwide reps & distributors, see Vol., W. EEM 1991 



Manufacturers and Sales Offices Directory 
Local SsJes Offices & Reps 

AL Huntsville, 20th Century MkIg. ........ 205-772-9999 
I4Z. Phoenix, oasis SIs., Inc................ 602-277-2714 
CA Csrdlft, MiSSion Technlg. . . .. .. .. . .•. .• 611H53-5092 
CA MIn. View, NEC Elctms. .. .. .. .. .. .. .. • 415-965-6000 
CA San Jose, Exis ....................... 408-456-1650 
CA Santa Ana, NEC Elctms. .............. 714-546-0501 
CO Aurora, NEC EIctms. ...... .. .. .. .. .... 303-755-6353 
CO Boulder, Promotional Technlg. ...•.... 303-447-2474 
CO Parleer, Promotional Technlg. ......... 303-641-4664 
CT Cheshire, Dalatrack En!Jr9, Inc. ....... 203-271-1311 
Fl Altamonte Springs, V.G. Sis., Inc. ...... 407-831-6666 
FL Ft Lauderdale, V.G. SIs. Inc. .........• 305-936-4333 
FL Largo, V.G. Sis. Cc., Inc. ............... 813-536-7787 
Fl MaIt1and, NEC EIctms. ................ 407-875-1145 
GA Ncrcross, NEC Elctms. ............... 404-447-4409 
GA Norcross, 20th Century MkIg. Inc. •.... 404-448-1999 
IL Arlington Hgts., Nee Elctms. ......•... 312-577-9090 
IL Schaumburg, Martan Inc. ..•......•..• 312-303-5660 
IN Carmel, Technlg. MkIg. Corp. ......... 317-844-8462 
IN Ft Wayne, Technlg. Mk\g. Corp. ....... 219-432-5553 
IA Cedar Rapids, Stan Clothier Cc. ...... 31 ~393-1576 
KS OVerland Pk, AME Sis. ............... 913-492-3971 
KY louisville. Technlg. MkIg. Corp ........ 502-893-1377 
MD Glen Bumie, TRI-MARK Inc. •........• 301-761-6000 
MA Natick, NEC EIcIms. .................. 5O&-65!l-4100 
MA Woburn, Ccmpass Technlg. .......... 617-933-3336 
MI Grand Rapids. Miltimcre Sis. . . . . . . . • . . 61 &-942-9721 
MI Novi MiRimcre SIs. ................... 313-34~0260 
MI Troy, NEe Elclms. .................... 313-680-0506 
MN Bioomingtcn, NEC EIctms. ............ 612-854-4443 
MN Minneapolis, Stan Clothier Cc. ........ 612-644-3456 
MO St Charles, AME Sis. ................. 314-928-2599 
NJ Bellmawr, TAl Corp. .................. ~778-5353 
NJ Saddle Brook, Metro Logic Corp. . . . . . • 201-575-5585 
NY Fishkll~ NEC Elctms. .................. 914-897-2101 
NY MelVille, Nee EIctms. ................. 518-753-7526 
NY Pittsford, Eicom Sis. .................. 71&-3B5-1400 
NY Skaneateles, Eicom Sis. .............. 315-685-8245 
NC Charlotte, Quantum Mktg. Inc. . • . . . • . .. 704-523-8822 
NC Durham, NEC EIctms. .... :........... 91~132 
NC Raleigh, Quantum Mkig. Inc. .......... 91 ~il4a-5728 
OH Columbus, NEC EIcIms. .............. 614-438-1778 
OH Pepper Pike, NEC Elctms. ............ 218-83Hl067 
OR . Pcr\Iand, Venture Elctms. ..........•.. 503-624-0617 
OR TIQ8I'd, NEC Elctms. .................. 503-671-0177 
PA Allentown, NEC Elctms. .. .. .. .. . .. .... 215-391-9094 
TX Austin, TL Mktg., Inc ................... 512-837-7272 
TX Dallas, Nee Elctms. .................. 214-931-0641 
TX DaHas, TL MkIg., Inc. .. .. .. .. . .. .. .. ... 214-464-8600 
TX Houston, NEC Elctms. ................ 713-955-2191 
TX Houston, TL MkIg., Inc ................. 713-5~2763 
UT MIdvale, Promctional Technlg. Corp. .. 801-56&-6919 
WA Bellevue, Vanture Elctms. •.•• . .. . •. .•. 208-454-4594 
WI Mequon, Martan Inc. .................. 414-241-4955 
PR Mayaguez, V. G. Sis. Cc., Inc .......... ~1-4150 
can Concord, On!., Kaytronics ............. 41 &-669-2262 
can Kanata, ant, Kaytronics .............. 613-592-6606 
can Surrey, Be, Kaytronics Westem • . • • . . • 604-294-2000 
can Ville St-Leurent, Que., Kaytronics ..... 514-745-5800 

NEARFIELD SYSTEMS, INC. 1330 E. 223rd St 524, 
carson, CA 90745, Tel: 213-518-4277, FAX: 213-518-
4279; Empl: 6 

NECOA, INC. Nittoku Engineering Group. 9321A 
Philadelphia Ad., Baltimore, MD 21237, Tel: 301-574-4960, 
FAX: 301-574-7083; SIs. Mgr" Larry Whyte 

NEC TECHNOLOGIES, INC. 1414 Massachusetts Ave., 
Boxborough. MA 01719, Tel: 508-264-8000, TELEX: 910-
997-0594; Empl.: 2700; SIs. Mgr" Richard Gilbert/Jim 
Gregg 

NEDAP N.V. P.O. Box 6, Groenlo, Holland 7140 AA, Tel: 
031-5440-71111, TELEX: 44253, FAX: 031.5440.62745; 
EmpL: 420; SIs. Mgr" W. Bonnemeier 

NEDCO ELECTRONICS, INC. 8246 LeHigh, Morton 
Grove, IL 60053, Tel: 312-967-OSOO, FAX: 312-967-0505; 
Ernpl.: 10 

NEEDHAM'S ELECTRONICS, 4539 Orange Grove Ave., 
Sacto, CA 95641, Tel: 918-924-8037, FAX: 918-972-9960; 
ErnpL: 5 

NEFF INSTR., 700 S. Myrtle Ave., Monrovie, CA 91016, Tel: 
818-357-2281. TWX: 91G-5B5-1833, FAX: 818-303-2286; 
EmpL: 125; SIs. Mgt: Louis P. Lang 

NEL FREQUENCY CONTROLS, INC., 357 Beloit St, 
Burfingtcn, WI 53105, Tel: 414-763-3591, FAX: 414-763-
2881; FSC Il10.: 00815; EmpI.: 160; SIs. Mgr: Dick Griebel, 
VP SIs. & Mktg.; DIBt. Mgr: Boyd Recknagel ... A-1425 

Loc8J Sales Offices & Reps 
AL Huntsville, 20th Century MkIg. ........ 205-772-9999 
Fl VaIrioo, Richmar EIctms. .............. 813-654-8032 

CA Burlingame, Wm. J. Purdy Cc.......... 415-347-7701 
CA Westlake VIg., Elkin & Assoc. ......... 818-597-1075 
CO Parker, A5 Cc. ........................ 303-941-3651 
FL Orlando, Richmar EIctms. ......•.••..• 407-352-3755 
GA Norcross, 20th Century Mktg. ......... 404-44&-1999 
Il Downers Grove, Richmar EIctms. ..... 7~118 
IN Indianapolis, Richmar EIcIms. .. .. • .... 317-577-9950 
IA Iowa City, Richmar EIctms. ........... 319-354-8894 
MI Adrian, EIctm. SaJesmas1ers .......... 517-263-2500 
MI Wixom, Eictm. SaIesmasIers .......... 313-669-0015 
NH Nashua, Bell Controls ................ 603-882-6964 
NY Glen Cove, DynoRep ................. 51 &-678-1598 
NJ Medford, Champion EIctm SIs. Assoc. 

....................................... ~983-0932 
NJ Somerville, DynoRep ................. 201-874-4670 
NY Attica, PSR Cc. ....................... 718-591-1219 
NY Auburn, PSR Cc. ..................... 315-253-4109 
NY Endicott, PSR Co.. .. . .. .. .. .. . .. .. .. .. 607-754-7846 
NY Port JeIIerson S1a., DynoRep ......... 518-928-5135 
NC Raleigh, 20th Century MkIg. .......... 91~790-9383 

OH Beechwood, Elclm. Salesmasters " . .. 21 &-831-9555 
OR Tigard, RTS, Inc. ...................... 503-244-4123 
TX Plano, Richmar Elctms. ............... 214-424-8388 
TX Round Rock, Richmar EIctms. ........ 512-255-2551 
WA Edmonds, RTS Inc. ................... 20&-745-5445 
WA Vashon, RTS, Inc ...................... 20&-285-1363 
WI Butler, Richmar Eiclms. ............... 414-781-1730 
EXP San Juan, Puerto Rico, EIctm Tech. Sis. 

....................................... ~798-1300 

Local Distributors 
I4Z. Tempe, Tune Elclms. ................. 602-967-2000 
CA Chalsworth, Tune EIctms. ............. 818-998-7200 
MA Auburn, Dove EIctms. .. . .. • .. .. .. . .... 508-832-2730 
CA Canoga Pk, Tim-Co SIs. .............. 81 B-992-504O 
CA Irvine, Integrated Elclms. .............• 714-937-9960 
NH Manchester, Glynn Elctms. ........... 603-622-8131 
CA Milpitas, Sierra West .................. 408-645-1050 
MN New Brighton, Chris EIcIms. ••........ 800-356-6599 
CA Sacramento, Integrated Elclms. •...... 918-363-6030 
CA San Jose, All American ............... 408-943-1200 
CA San Jose, Integrated Eiclms. • • . . . • . . .. 408-435-1000 
CA Sunnyvale, Target .................... 408-733-0364 
CA Torrance, All American ............... 800-~00 
CA Torrance, Time Elclms. ............... 213-~ 
CA Tustin, Time Elclms. .................. 714-~100 
CA Van Nuys,C.W.Swift ................ 818-~1133 
CA Westlake Village, Sertek .............. 818-707-2872 
CA Yorba Uncia, Target EIctms. .......... 714-692-1630 
CO Denver, Integrated Elctms. ............ 303-292-6121 
CT Yalesville, Glynn.. . .. .. .. . .. .. .. .. .. .. 203-265-2498 
FL Miami, All American .................. 305-621-8282 
Fl Sunrise, All American ....•............ 800-327-6237 
IL Hollman Estates, Integrated Elctms. .. 708-643-2040 
IL Lisle, Components Inc. .... .. .. .. .. . ... 312-852-7707 
IL Northbrook, Classic CoJT1lS. .......... 708-272-9650 
IL Roeemont, Advent .................... 800-323-1270 
IN IndianepoUs, Advent .................. 317-872-4910 
IA Cedar Rapids. Advent ................ 319-363-0221 
MD Jessup, Treeko EIcIms. ............... 301-792-0112 
MD Rockville, All American ......•.•...... 800-428-0420 
MA Billerice, Mayer EIcIms. ........... ~... 617-229-2255 
MA Middleboro, Glynn EIcIms. ..•.....•... 800-225-8664 
MA Wakefield, All American ..•...........• 800-874-2834 
MI Farmington Hills, Advent .............. 313-4n-1650 
MN Eden Prairie, All American ............ 612-944-2151 
MN Minneapolis, Bergquist ................ 612-835-2322 
NJ Hopelawn, Dova EIctms. ••••.. '" .. . .. 908-324-7830 
NY Buffalo. Gen_lndL ................ 71&-673-9661 
NY Rochester, MasHne EIcIms. ........... 718-54&-5373 
NY Ronkonkoma, AII.American ........... 8QO.874-2630 
NY S10ny Brook, Dove EIctms. ........... 518-66~ 7733 
OH Englewood, Argent ................... 513-838-8633 
OH Solon, Repco EIctms. ................. 218-248-8900 
OK Tulsa, Altair.......... .... ... ... .. ..... 918-252-5781 
OR Beaverton, Integrated Elctms. •. . . . . • .. 503-641-1690 
TX Austin, Altair Cc. ...................... 512-837-4970 
TX DaUas, Off The ShaH ................. 214-247-0052 
TX Houston, Altair Cc. .. .. .. .. .. .. .. . .. .. . 713-462-3029 
TX Richardson, All American ............. 800-541-1435 
TX Richardson, Altair Co.. .. .. .. .. .. .. . .. . 214-231-5166 
TX Richardson, Off The Shalf ..•..•.....• 214-238-0608 
UT SaR Lake City, Integrated EIctms. ....• 601-977-9750 
WA BeHevue, Integrated EIcIms. ••.......• 208-455-2727 
WI Mequon, Taylor Elec. ................. 800-242-8914 
WI New BerlIn, Classic CoJT1lS. •..•....... 800-242-7408 
can calgary, Alberta, Memco .............. 403-258-3399' 
can SUrrey, ac.. Memco .................. 604-590-1553 

NEMETH ENGINEERING ASSOCIATES, INC. 5901 
West Highway 22, Crestwood, KY 40014, Tal: 502-241-
1502, FAX: 502-241-5907; EmpI.: 36 

NEPENTHE, INC. 2479 E. Beyshore Ad. 800, Palo Alto, CA 
94303, Tel: 415-496-6866, FAX: 415-856-8650; FSC No.: 
415.856 B65O; EmpI.: 50; SIs. Mgr: Kirk Feyerabend 

NEWPOR 
NESCO BATTERY SYSTEMS, National Electro

Sales Corp., 7110 Gerald Ave., Van Nuys, CA 91408-
7840, Tel: 818-781-Q505, 1-800-423-2664, FAX: 818-788-
2759 

NESHAMINV TRANSFORMER CORP. Edison-Furlong 
Road, Furlong, PA 18925, Tel: 215-794-7411, FAX: 215-
794-3894; EmpL: 70; SIs. Mgt: Tom Unton 

NES, INC.(NATIONWIDE ELECTRONIC SYSTEMS), 
See Weschler Instruments 

N.ES., INC., 502 Union St, Box 29, W. Springfield, MA 01 090, 
Tel: 413-734-8491; FSC Il10.: 3439; EmpI.: 10; SIs. Mgr" 
Sandy Saller 

NETCOM, INC, 3000 Commerical Ave.,P .o.Box 3025, 
Northbrook, IL 60065-3025, Tel: 708-564-5100, FAX: 708-
564-2279; FSC No.: 57193; EmpI.: 105; SIs. Mgt" Wf¥l8 
Roeder 

NETWORKS INTERNATIONAL CORPORATION, 
13924 W. 108th St, Lenexa, KS 66215, Tel: 913-469-6494, 
FAX: 913-469-6495; EmpI.: 20; SIs. Mgr: Abhay BIsarya; 
DIBt. Mgr" Abhay BIsarya 

NETWORK SOFTWARE ASSOCIATES, INC. 39 
AIgonaut, Laguna Hills, CA 92656, Tet: 714-768-4013, 
FAX: 714-768-5049; EmpI.: 50; SIs. Mgt" Raymond Chan; 
Dis!. Mgr" Raymond Chan 

NETWORK TECHNOLOGIES INC. 7322 Pettibone Ad, 
Chagrin Falls, OH 44022, Tel: 218-543-1646, FAX: 218-
543-5423 

NEURAL SYSTEMS INC. 2627 West 43rd Ave., 
Vancouver, Be, Canada VeN 3H9, Tet: 604-263-3667, 
FAX: 604-263-3667; Eqll: 2; SIs. Mgr: Gary Josln 

NEURON B..ECTRONICS, INC. 3914 Del Arno Blvd.,S1e. 
902, Torrance, CA 90503, Tel: 213-793-1300, 1-8OCH'ON-
4-~ FAX: 213-793-1304; Empl: 4; SIs. Mgr: Steve 
S10ne 

NEUTRIK PRODUCTS, See Kulka Smith 

NEW ENGLAND KEYBOARD INC., 191 Cleghorn St, 
FlIChburg, MA 01420, Tel: 508-345-B332, FAX: 5OB-345-
4329; EmpI.: 16; SIs. Mgt: MarIe A. Yates ...... 1101825 

NEW HAMPSHIRE BALL BEARING, INC., 00rp. 
Hdgtrs & Hitech Div. Ate. 202, Peterborough, NH 0345B, 
Tel: 603-924-3311, FAX: 603-924-6632; Empl: 1200; DIBt. 
Mgr: Alan Paynter 

NEW HAMPSHIRE BALL BEARINGS, INC. 9727 
DeSoto Ave., ChaIsworth, CA 91311, Tel: 818-407-9300, 
FAX: 818-407-5020; FSC Il10.: 50294; EmpI.: 245; SIs. 
Mgr_' Paul M. Spencer; DIBt. Mgr: Alan H. Paynter 

NEWMAN, M. M., CORP., HeR-Tube DIY., p.o. Box 
615, Marblehead, MA 01945, Tel: 617-631-71 00, FAX: 617-
631-8887; FSC No.: 09106; SIs. Mgr" C. LoutreI; DIBt. 
Mgr: C. LoutreI ................................. C'1718 

NEW MEDIA GRAPHICS CORP. 760 Boston Ad., 
Billerica, MA 01821, Tel: 508-863-0666, FAX: 5O&-6B3-
6678; Empl: 50 

FAX: 714-646-3022 
NEWPORT ELECTRONIcs. 2229 s.YaleSt, Santa Ana, 

bA 92704-4426, Tel: 714-540-4914. 800-NEWPORT, 
TWX: 91Q-595-1787; Eqll: 120; SIs. Mgr: ClvIs Salzer; 
DIBt. Mgt: ChrIs Salzer .. .......... 1)01383-1384,1_ 

Loc8J Sales Offices & Reps 
AL Birmingham, Richardson Co. .. . . . . • • .. 205-823-2200 
CO Denver, AKI EnIprs. ................... 303-366-4488 
IA Davenport, H & H Vega Sis. Assocs... 319-328-5664 
KS Shawnee Mission, H & H Vega SIs. ... 913-432-6363 
MD Joppa, Electra-Tech .................. 301-Bn-0344 
MI Uvoi1ia,Amtech Reps. ................ 313-474-8300 
MN Eden Prairie, Rockmore SIs. Corp. .... 612-941-1390 
NJ Parlin, JMR SIs. ........... .. • .. .. .. .. . 201-525-8000 
NY Albany, Expert IndL Sys. .............. 518-889-3355 
NY Wading RIver, JMR Sis., Inc. .......... 518-929-5756 
NC ChartoIte, SPK Instrmn. ••.•••••••••••. 704-535-2345 
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NEWPOR 
PA ValleyFoige, J. E. Cuesta & Co., Inc... 215-935-0400 
TN Memp/1III, Southeastern M81k8ting .... 901-794-1230 
TX Richardson, ADlInstrs., Inc. ...... :.... 214-680-2222 
VA Dumfries, Electra-Tech ............... 703-670'6962 

Local Di8IribuIors 
AI. BlrmIngharn,BrowneD Instrs. .......... 205-332-3374 
I'J. Tempe, ~er.................. 602-431-0880 
AR Little Rock, BrowIielllnStrs. ,.......... 501-562-2061 
CA Costa Mesa, FLW,lnc ............ ,... 714-751-7512 
CA Foster City, Therm-X :................ 415-571-1166 
CA Fremont, FLW,Inc. .................... 415-65HI511 
CA Hayward, Coast Inslr. ................. 415-7Il6-9300 
CA Los Angeles, EILInstrs., Inc. ........... 213-665-7020 
CA S. San Francisco; Steven Engrg. ...... 415-588-9200 
CA Vorba Unda, MeIerrna!rter ............ 714-921-2101 
co Denver, Brownell ..................... 303-333-3541 
CT Middlelown, ElL Instls., Inc. ••••••.••.• 203-346-6646 
FL Orlando, FLW, Inc. .................... 407-894-9671' 
GA Atlanta, InotekISesco, Inc. •........... 404-458-8423 
GA Attanta (Hapeville), Brownetl Electro .. 404-362-9009 
GA Marietta, FLW Southeast .•..•..••.... 404-424-1731 
HI KaIlua. FLW, Inc. ........... ; . ... . • . . . . 808-262-0818 
IL Chicago, Data Elctms.Co. ............ 708-2l13-0300 
IL , Countryside, lnotek ................... 708-352-3500 
IL Glendale HeIghts, Crompton Metermaster 

...•.....•......... '.... ..•.... .... ..... 708-351-4554 
IN Evansville, EIectro-Lab Svcs. ......... 812-423-5211 
IA Davenport, Interstalelndl •.....•...... 319-355-5959 
KS Kansas City, Process Measurement .. 913-384-2084 
KY louIsVIlle, ElL Instrs. .................. 502-454-3420 
LA Baton Rouge, SfA, Inc. ................ 504-756-4831 
MD Sparks, ElL Instr....................... 301-771-4800 
MA Waltham, Calibron InslrS. ............. 617-894-9440 
MI Royal Oak, George Instr. .... . . . . • . . • . . 31 a.280-1111 
MN Minneapdlis, Instnnn. Svcs. ........... 612-544-9916 
MN MInneapolis, Process Meas. ..... .;... 612-544-4035 
MO Kansas City, ISl Corp. ................ 818-587-5400 
MO St Louis, Universal Precision lnat .... 314'394-4693 
NE Omaha, Int_lndl .••..•....•..... 402-331-3535 
NJ Edison, Brownell .. . . . . . . . . . . . . .. . . . . . . 201-287-2030 
NJ Newfoundland, Hosica Labs. ....•... . . 201-897-6111 

. NY Buffalo, Ell •...•....•................. 716-634-8500 
NY Buffalo, KOM Lamb ................... 716-874'3530 
NY Hauppauge, Brownell Electro ......... 51 &'234-8600 
NC Charlotte" Ell . . . • . • . • . .. . . . • . . .. . . • . .. 704'376-2237 
OH CIncinnati, Schlemmer ......... :. . . . .. 51 a.522-II34O 
OH Cleveland, f'ior1aM Instr .... ,.......... 216-246-8710 
OH Cleveland, Weschler EIec. ............ 216-236-2550 
OH DaytOn, PIoneer Instr. ................. 51a.236-9900 
PA Phlladelp!lla, Shetby-Jones ........... 215-446-8800 
OK Tulsa,lnotek .......................... 916-627-1500 
OR Portland, Branom ..................... 5Oa.2Ba.2555 
OR Portland, WesIcon .................... soa.2Ba.0132 
PA Philadelphia, SunshinE! Scientific .•• . . • 215-67a.5600 
PA York, Trola IneIs. ...................... 717-846-3700 
SC Columbia, Brownell Instrs. •..•........ 8Oa.772-8111 
TN Knoxville, Brownetl .................•. 615-966-3441 
TX Dalles, ElLInstrs. ........... .......... 214-357-0297 
TX Dalles, lnotek ......................... 214-24a.7ooo 
TX HouSlon, American Analog ...•.•...•• 71 a.941-7265 
UT N. Salt Lake, Western Controls ....... 801-292-5900 
VA Rlchmond,.Metermetrics.............. 804-275-1431 
WA Redmond, ElL Instruments. . . . . . . . . . .. 201-862-3222 
WA Seattle, Branom Instrs. ................ 206-762-8050 
WI Milwaukee, E-M Instrs. ................ 414-272-:7799 

NEW WAVE iNSTRUMENTS, 128 W 3100 N., Provo, UT 
84604, Tet: 801-37a.4909, FAX: 801-37a.4909; SIs. Mgt: 
Larry Christensen 

THE J. M. NEY COMPANY, Nay Industrial Park, 
BIoomIieId, CT 08002, Tal: 2Oa.242-2261,lELEX: 9-9238, 
FAX: 2Oa.242-5666; SIs. Mgt: Terrence P. Dunn 

NF ELECTRONIC INSTRUMENTS, 3303 Halbor Blvd., 
S18.&14, Costa Mesa, CA 92tl26, Tal: 714-557-1684, FAX: 
714-549-9742; Ernpl: 250; SIs. Mgt: Jell Dwyer; Dist. 
Mgt: Jell Dwyer 

MI 
RESEARCH, 

FAX: 714-474 .. 7062 
NH RESEARCH, INCORPORATED 

INSTRUMENTATION PRODUCTS DIVISION, 
16801 Hate Ave., Irvine/CA ~2714, Tel: 714-474'3900, 
TELEX: 67-8377; ErnpI.: 120; SIs. Mgt: Fred Sabatine 
•.•..•.....•• , .•.•.••..•......................... 001299 

Local Sates Offtces .&-Reps 
FL Treasure Island, NH Research,....... 813-387-5101 

Manufacturers and Sales OHices Directory 
NH RESEARCH, 16801 Hale Avenue, Irvine, CA 92714, 

Tel: 714-474'3900, TELEX: 67-6377, FAX: 714-474-7082; 
FSC No.: 24862; ErnpL: 125; SIs. Mgt: Gary Pollard 
......................................... ~ .....•. 001299 

I..Dc8l Sates Offices & Reps 
CA Irvina, NH Research, Inc. .... , ........ . 
L NaperVille, NH Research, lric. ........ . 
NJ Totowa, NH Research, Inc. ........... . 

714-474-3900 
312-355-5991 
201-785-2261 

NIC COMPONENTS CORP., 8000 New Horizons Blvd., No 
Amityville, NY 11701, Tet:516-226-7500, TELEX: 221-228, 
FAX: 516-226-6262; Empl: 50; SIs. Mgr: Robert Schatz; 
Dist. Mgt: Nancy Lamendola 

NICHICON (AMERICA) CORP., 927 E. Stale Pkwy. 
'SChaumburg, IL 60173, Tel: 708-84a.75OO, ,TELEX: 20-
6577, FAX: 312-843-279817125; SIs. Mgr: Russ EdWards; 
Dist. Mgt: Buddy Black 

MA Harvard, Cycle Sis. Inc. .......... , .. .. 
MI Warren, Frank E. Kahsar SIs. . , ....• : .. 
MI Grand Haven, Frank E. Kahsar SIs. .. . 
MN Minneapolis, Boerger & Assocs. ...... . 
MO Hazelwood, Spec1rum Sis. ....••.....• 
NM AIbuqu8rque, C. T. cartberg & Assocs. 

508-456-6868 
313-795-3530 
616-846-7590 
612-560-3435 
314-731-5151 

........................................ 505-899-2155 
NY Fairport, Lamtec Sis. Corp. ............ 716-377-1210 
NY ManHus, Lamtec Sis. Corp. ..• , . • . . • . .. 315-682-4780 
NY Melville, ComtrqnIc Assocs., Inc. •.•..• 516-249-0505 
NC Charlotte, OVer & OVer Inc. ........... 704-542-9111 
NC Raleigh, Over & Over Inc. .•.....•.•.•. 919-876-7338 
OH Cincinnati, Frank E. Kahsar SIs. .••. :.. 51a.922-3133 
OH Columbus, Frank E. Kahsar Sis. . . . . . . . 614-252-4009 
OH Elyria. Frank E. Kahsar SIs. ........... 216-365-5219 
OH Mentor, Frank E. Kahsar Sis. .......... 216-257-1166 
OR Beaverton, Pacific Mktg. Spec. ........ 5Oa.641-9373 
PA West Conshohocken, Eastern Con1ls. SIs. 

· .. ..................... ...... ...... . .. 215-825-6610 
PA Wexford, Frank E. Kahsar Sis. ..•..... 412-935-8561 

NICHIFU AMERICA, INC. 60 Robinson St, Pottstown, PA ~ Dallas. Rem Air Components Corp. ... 214-234-1089 
19464, T8t: 215-32a.712O, FAX: 215-970-2096; SIs. Mgr: UT SaltHoustoLakn, RCity~AirC·IuffCon1ls.&Assocs.Corp. ...... 7801a.1 ~~97729271 Roy Allen . e , . .. . . . . . ......,.. 

WA Redmond, PacIfIC Mktg. Specs. ....... 206-662-3144 

NICOLET INSTRUMENT CORP. Test Instrument 
Division, 5225 Verona Ad., Madison, WI 53711, Tal: 808-
271-3333, TELEX: 608-27a.5081, ,TWX: 910-286-2737; 
EmpL: 700; SIs. Mgt: Robert Terrio 

NICOLET COMPUTER GRAPHICS DIV., See Bruning 
Computer Graphics 

NIDEC CORPORATION, 318 Industrial Lane, Torrington, 
CT 08790, Tel: 20a.482-4422, FAX: 203-489-7201; ErnpI.: 
350; SIs. Mgt: John Mills; Dist. Mgt: Richard Bagg 

NIEc-8AsIST A, 3401 Brecksville Ad 110, Richfield, OH 
44266, Tal: 216-859-9287, FAX: 216-859-3580; Empl.: 
(NIEC..Japan) 1200 230M Sales 

NIEC, See OMI/NIEC 

NISSEI DENKI AMERICA, INC. 7873 S.W. Nimbus Ave., 
Beaverton, OR 97005, Tel: 503-84&-1434, FAX: 503-641-
9594; Ernpl: 6; SIs. Mgr: T. Watanabe 

Nissei Electronics 

FAX: 415-961-7259 
NISSEI ELECTRONICS, 460 E. MiddlelieldRd., Mountain 

View, CA 94043, Tel: 415-989-1100 ...... ' B.1103-1105 

NITI ANY PIEZO CERAMICS, See Piezo Kinetics, Inc. 

NJE CORPORATION, 329 Culvei Rd, P.D. Box 669, 
Dayton, NJ 06610-0869, Tel: 201-329-4611, TWX: 710-
480-5674, FAX: 201-329-6165; FSC No.: 98380; Ernpl: 
105; SIs. Mgt: John Slavik 

FAX: 602-998-1435 
NKK SWITCHES OF AMERICA, INC., 7850 E. Gelding 

Dr. SoottsdaIe, I'J. 65260, Tel: 802-991-0942; FSC No.: 
63426; Ernpl: 459; SIs. Mgt: Joseph Nessim; Dist. Mgr: 
Joseph Nessim .... ,.............. a.1638, 1746-1752 

LoCal sates Offtces & Reps 
AI. Huntsville, Over & OVer .. . . . • . . . . . . ... 205-837-71 05 
I'J. Phoenix, C. T. Carlberg & Assocs. ..... 602-468-0750 
A2. ScottSdale, NKK Switches ............ 802-991-0942 
CA Cupertino, Getsales .. . .. . . . • .. . . . .. . .. 406-12S-B3B4 
CA Torrance, Universal Comps. .......... , 213-783-0220 
CO Wheal Ridge, Cluff & Assocs. Inc. ..... 303-425-6604 
FL AJtamonte SprIngs, OVer & Over, Inc. 

FL 
FL 
GA 
IL 
IN 
KS 
MD 

Coral Springs, Over & OVer Inc. •.••••. 
TIIn1I8, OVer & Over Inc. ., •.....•.... 
Norcross, Over & Over, Inc: .......... . 
Mt Prospect, The Dornbrow Co., Inc. ., 
carmel, Frank E. Kahsar Sis. ......•... 
Overland Park, Spectrum Sis. ..•.•.... 
Baltimore, EasternComp. Sis. ........ . 

407-332-1222 
305-75a. 7050 
81a.626-91 00 
404-449-8205 
708-253-3326 
317-844-9353 
91a.B46-8811 
301-786-7050 

Can Dorval, Clue., John G. WeiSs Co., Ltd. 
............... ,........................ 514-665-6644 

Can Mississauga, Ont, John G. WeiSs Co., Ltd. 
· . .. • . . . . . • . . .• . . • . . • . . . . . . . . . . . . . . . ... 416-67a.0011 

Can Nepean, Ont, John G. Weiss Co., Ltd. 
....................................... 61a.825-0545 

Can Vancouver, ac, John G. WeiSs Co., Ltd. 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . • . 604-87a.1112 

Can Wimipeg, Man., John G. Weiss Co., Ltd. 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 204-772-3665 

Local DistribuIoIs 
AI. Hunl8vllle, Powell Elctms. ............ . 
A2. Glendale, PaweD EIctms. ............ . 
A2. Phoenix, DaIIs EIctrn. Supp. ., ........ . 
A2. Tempe, L Comp. Inc. ................. . 
I'J. Tucson, Dalla Elctrn. Supp. .......... . 
AR Fl Smith, Radio, Inc. ................. . 
AR Little Rock, BIufI City Ek:tms. ........ . 
CA Costa Mesa, Eric Ek:tms. ............ . 
CA Costa Mesa, Powell Elctrns. ......... . 
CA Fountain Valley, Components Ctr ..... . 
CA Irvine, ITT Mufticon1ls. ............... . 
CA Los Angeles, Electric Switches, Inc. .. . 
CA Milpitas, Zack EIctms. ...............•. 
CA Red Bluff, N. Valley DislrS. Co. ....... . 
CA Redclng, N. Valley DislrS. Co. ........ . 
CA Sacramento, Zack EIctms. ........... . 
CA San Diego, Mock III SIs. Co., Inc. ....•. 
CA San Diego, Shanks & Wright ......... . 
CA San Diego, Southland Comps. ......•. 
CA San Francisco, Zack Elctms. ..•.....•. 
CA San Jose, Eric Ek:tms. ............... . 
CA San Jose, ITT Mullicomps. .•.......... 
CA San Jose, Powell Ek:tms. ............ . 
CA San Jose, Rose EIctrn. Dial Co. ....•.. 
CA Santa Clara, Components Ctr. . ...... . 
CA Tustin, Western SwItches & Controls 

205-837-5300 
602-936-5552 
602-275-2865 
802-730-1833 
802-294-2628 
501-846-5200 
501-3711-7044 
714-751-1165 
714-754-1711 
714-979-0433 
714-727-4001 
213-880-1310 
415-942-5432 
916-529-1130 
916-222-1500 
916-389-1766 
619-89a.8230 
619-239-0176 
619-87a.3800 
415-626-1444 
406-432-1111 
406-45a.1404 
406-94a.9020 
406-84a.02OO 
406-886-3751 

....................................... 714-259-8144 
CA Vallejo, Zack Ek:trns. ................. 707-844-6676. 
CO Arvada, een- Beta ................ ,. 3Oa.431-7161 
CO Aurora, Jet Ek:tms. Supp. Co. ......... 303-384-1000 
CO Colorado Springs, Colorado Springs WlflIrOnlc Co., Inc. 

... . .. . .. ...... ....... .... ........ . .. .. 718-836-1661 
CO Danver, een- Walker Wlntronic Co., Inc. 

· . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. 3Oa.744-9505 
CO Englewood, Kimball Elctms. .....•..•. 3Oa.799-D317 
CO Fort Collins, Fort Collins WIIIIrOnic Co., Inc. 

.......... ; .............. : ...........•. 303-482-1155 
CO Grand Junction, Grand Junction Wlntronlc Co., Inc. 

· . . . . . . . . . .. .. . . . . • . . .• . . . . . • . . . . . • . . . . 3Oa.242-4435 
CO Pueblo, Pueblo WIntronic Co., Inc. .... 719-542-1924 
CO Westminster, ITT Mu~ USA •.• 3Oa.451-8740 
CT Danbury, Pilgrim EIctn)s., Inc. ......... 2Oa.792-7274 
CT Wallingford, Cronin EIctrns., Inc. ....... 2Oa.265-3134 
CT Wallingford, Greene Shaw ............ 2Oa.265-3333 
CT WalHngford, Midstate Ek:Irn!L .•....... 2Oa.265-9900 
CT Yalesville, G~n EIctms., Inc. .....•... 2Oa.265-2498 
DE Milford, Harco EIctms. ................ 302-422-3105 
DE Wilmington, Wholesale Ek:tms. ......• 302-852-3222 
FL Altamonte SprIngs, Control Des. Supp., Inc. 

...... ... ....... ....•........ ...... .... 407-788-3220 
FL Clearwater, AIIantic EIctrns., Inc. ...... 81a.531-5900 
FL DeerfIeld Be!Ich. Atlantic EIctms., Inc. 

FL Ft LaudardaIe, Bros. EIctms. .......... : 
FL Ft LaudardaIe, Powell EIctms. •.•..... 
FL Ft Meyers, Dow EIctms. ., .......... .. 
FL Gainesville, Dow EIctms. ............. . 
FL Jacksonville, Dow EIctms. ••.••....... 
FL Lakeland, Atlantic EIctms., Inc. ....... . 
FL Longwood, AM EIctms. ....•..•.•..... 
FL Maitland, Ek:trn. Equip. ..•............• 
FL MelbOurne, Greene Shaw . : .......... . 
Fl MiamI, EIctm. equip. ................. . 

305-898-6400 
305-561-6700 
305-484-8377 
81 a.334-8577 
904-376-3231 
904-356-8426 
81a.667-0200 
407-767-8005 
407-539-0888 
407-951-3636 
305-526-8000 

748 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
Fl Orlando, Dow EIctms. . . . .. . ..•.. . .. ... 407-299-2771 
FL Orlando, Wallace ..................... 407-841-()400 
FL Pompano Beach, Control Design Supp. 

....................................... 305-782-1311 
Fl Pompano Beach, EIc1rn. Equip. Co.. Inc. 

.. . . .... . .. .. .. . .. .. .. .... . .. . .. . .. . . . ... 305-960-1200 
Fl Tampa. Dow Elclms. .................. 813-626-5191 
FL Tampa. Elctm. Equip. ................. 813-988-0810 
Fl W881 Palm Beach, Atlantic EIc1rns.. Inc. 

GA Albany, Dow EIctms .................. . 
GA Augusta. Dixie Elctrns.. Inc. .......... . 
GA Augusta. Dow Elctms. .. ............ .. 
GA Macon. Dow Elclms. ................ .. 
GA Norcross. Applied Power, Inc. ........ . 
GA Norcross. Dow Elctms. .. ............ . 
GA Norcross. Whitehead Elctms. ........ . 
CA Redwood City, HdB Elctms. .......... . 
GA Savannah, Dow EIc1ms. ............ .. 
10 Boise, Kimball Elctms.. Inc. ........... . 
10 Pocatello. Kimball EIctms., Inc. ....... . 
IL Addison. Belford EIc1ms. ............ .. 
IL Addison. L Comp. Inc. ................ . 
IL Algonquin. Marshall WoH Automation 

407-686-8553 
912-435-1711 
404-722-2055 
404-722-1526 
912-743-5421 
404-263-0421 
404-448-4004 
404-923-6867 
415-388-1388 
912-234-1684 
206-342-3559 
208-232-2201 
708-691-1100 
708-828-1400 

. . . . .. . . . . . .. .. .. . .. . . . . .. .. .. .. .. . .. .. 708-658-8130 
IL Bensenville, Goold Elclms. ........... 708-860-7171 
IL Chicago. Leeds Electro Comps. ....... 312-825-3800 
IL Crystal Lake. Sub-Sem Inc. ........... 815-459-4139 
IL Glendale Heights. BeHord Elctrns. . . . .. 708-859-4960 
CA Santa Ana. BOS ...................... 714-662-1050 
IL WheeHng, Hawk Elclms., Inc. .. . . .. . . . . 708-459-4030 
IL Wood Dale, Nap Elclrns. ............•. 708-595-8500 
IN Indianapo6s.CAM APe ............... 317-578-1111 
IN Indianapolis. MAR Elclms. ............ 317-633-8699 
IN Indianapolis. RM EIcIrns. .............. 317-291-7110 
IA Sioux City, Molstad Distrbg. . • . . . . . . . .. 712-255-8023 
KS Wichita. Airtechnlcs, Inc. .............. 318-267-2849 
KS Wlchna. Radio Inc ..................... 316-264-2798 
KS WoehRa. RSC Elc1ms..lnc ....•......... 316-267-5213 
KY Florence, URI EIcIrns.. Inc. ............ 608-371-4423 
KY Louisville, Peerless EIc1rn. Supps. ..... 502-637-7674 
LA New Orleans. Southem Radio SUpp. Co. 

.. . .. . .. .. .. . .. .. .. .. .. .. . .. . .. . .. . .... 504-524-2343 
Me Aberdeen, Harco Elclms. ......•...... 301-838-7990 
Me Annapolis Jet.. Powell Elclrns. . . . . . . . .. 301-880-3255 
MA Billerica. Mayer Elctrns. ............... 617-229-2255 
MD GeHhersburg. Axis Elctms. Inc. ....... 301-840-9640 
MD Kensington. Marine Air Supply Co. .... 301-949-9560 
MD Rockville, Capitol Radio Wholesalers 

MA Aven. Controller Svc. & Sis. .......... . 
MA Billerica. Meyer EIc1ms. Co. .......... . 
MA Middleboro, Glynn Elctms., Inc ....•..•. 
MA Needham. Cronin Elclrns. Inc. ......•. 
MA Newton, Greene Shaw .............. .. 
MA Sandwich. JV EIc1ms. ................ . 
MA W881bOraugh. Powell Elclrns. ........ . 
MI Ann Arbor, Wedemeyer EIcIm. Supp. .. 
MI Brighton. Applied Power, Inc. ......... . 
MI Grand Rapids. AM Elclms. .......... .. 
MI Lansing. Wedemeyer Elctm. Supp. ... . 
MI Mt Clemens, Spec Connector Corp. .. 
MI Novl, BeHord EIctms. ................ . 
MI St Clair Shores. Spernco SwHches .. . 
MN Brooklin center, Powell Elclms. ......• 
MN Bumsville, Cassidy Elctms. ....•...... 
MN MinneapoHs. Bergquist Co ............ . 
MN Minneapolis. Stark EIctms. Supp. Inc. 

MN Minneapolis, Tor Tec ................ . 
MN Plymouth. Leeds Electro Compo. ..... . 
MS Columbus. Bluff CRy EIctms. ........ .. 
MS Tupelo, Bluff City Elclms. ........... .. 
MO Kansas City, L Corrp., Inc. .......... .. 
MO Kansas City, WaHers Indl. ............ . 
Me Maryland Hg1s.. L Comp., Inc. ........ . 
MO St Louis. Franklin EIclmS. Co. ........ . 
NE Uncoln. Scott Elctrns. ................ . 
NE Omeha. Scott Elclms. ................ . 
NY Las Vegas. Kiesub Corp. ............ .. 
NH Manch881er, Controller Sve. & Sis. ... . 
NH Manch881er, Cronin Elclms.. Inc. ..... . 
NH ' Manch881er, Glynn Elctrns.. .Inc .....•... 
NH Salem. Diamond Elctms. ............ .. 
NJ E. Brunswick. Brothers EIctms. ....•... 
NJ Kenilworth, Federated Purchaser .•... 
NJ Uttle Falls. Powell EIc1ms., Inc. ....... . 
NM Albuquerque, Dalis Elclrns. Supp. .•... 
NM Albuquerque, Walker EIcIm. Supp. Co. 

NM FSrming1on. Famington Winironics .. . 
NY Buffalo, Crest Audio. VIdeo Elclms. .. . 
NY E. Rochester, Rome Elclms. ........ .. 
NY Mt Vernon. All American/OAR Inc. ... . 
NY Rochester, Masline Elclms.. Inc. .•..••. 
NY Rome. Rome Elclms. ............ ; .. .. 
NY Troy; Trojan EIcIm. SUpp. Co. ........ . 
NC Cary, Powell EIcIrns. ................ .. 

301-881-2270 
508-564-9010 
617-229-2255 
509-947-4282 
617-449-5000 
617-969-9900 
508-833-0700 
508-366-6100 
313-865-8611 
313-227-3604 
61&-531-9300 
517-484-9009 
313-465-3232 
313-349-6842 
313-771-2700 
612-566-8682 
612-895-9026 
612-835-2322 

612-332-1325 
612-866-3662 
612-557-1277 
601-329-8212 
601-842-6832 
816-221-2400 
816-531-7015 
314-29Hl2oo 
314-429-3111 
402-469-8221 
402-734-6750 
702-733-0024 
603-623-7225 
603-624-0105 
603-622-8131 
603-894-4420 
201-238-2200 
201-272-0505 
201-890-0010 
505-888-4525 

505-883-2992 
505-327-6356 
71 &-885-5878 
71&-248-0160 
914-699-2224 
716-546-5373 
315-337-5400 
51&-274-4481 
919-467-1212 

NC Charlotte, Dixie Elctms., Inc. .......... 704-377-5413 
NC Raleigh, Greene-Shaw Co" Inc. ....•.. 919-954-7138 
NC Raleigh, Rasco/Raleigh .............. 919-781-5700 
NC Winston-Salem. Dixie Elclms..lnc. .... 919-724-5961 
OH Cincinnati. Schuster Elclms. .......... 513-489-1400 
OH Cincinnati, URI Elctms. ................ 513-761-4030 
OH Columbus. Wedemeyer Elctrn Supp. Co., Inc. 

OH 
OH 
OH 
OH 
OH 
OH 
OH 
OK 
OK 

OK 
OK 
OK 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
RI 

....................................... 614-436-9600 
Columbus. WhHehead EIc1rns. ..•..•.. 614-224-4234 
Dayton. Srepco ....................... 513-293-0871 
Dayton. Whitehead Elclms. ........•.. 513-293-2947 
Highland Hg1s.. CAM RPC Elclrns. .... 216-461-4700 
Lima. LRP Elctrns. .................... 419-22&-1220 
Twinsburg. Schuster EIctms. ......•... 216-425-8134 
Warren. REM EIctrns. ................. 218-373-1300 
Lawton. Lawton Wintronic ............ 405-355-0803 
Oklehoma CRy, Oklahoma CRy Wintronic Co., Inc. 
. . . .. .. .. . . .. . .. . .. .. .. .. .. .. .. .. . . . . .. 405-682-0545 
Oklehoma City, Radio, Inc. ............ 405-789-0741 
Oklehoma City, RSC EIctms. .......... 405-631-7729 
Tulsa. Radio, Inc. ..................... 91&-587-9123 
Beaverton, Comp. Resources ......... 503-641-8488 
Beaverton. Norvac EIcIrns. . . . . . . . . . . .. 503-626-2200 
Beaverton, Rose Elclm. Distr. ......... 503-629-9288 
Eugene, Norvac EIctms. .............. 503-345-2905 
Medford. Valley Indl. EIctms. .......•.. 503-779-3995 
Portland, URS EIc1ms. ................ 503-233-7151 
Salem. Norvac Elclms. . . . . . . . . . . . . . . .. 503-585-9810 
Togard. Priebe Elclms. ................ 20&-881-2363 
Allentown, Federated Purchaser .....• 215-437-4481 
Allentown. P. A. Peters Co. ... . . . . . . . . • 215-434-5237 
Allentown, Whlsle. Elclms. ........•... 215-436-6743 
Erie. Rem Elctrns...................... 814-453-5826 
Lancaster, HarcoElclrns .............. 717-291-1861 
N. HUntington, Rem Elctms. . . . . . . . . . . . 412-864-7423 
Philadelphia, Brothers Elctrns. ........ 215-425-7982 
Philadelphia, Powell Elclrns. .......... 215-365-1900 
Pittsburgh, CAM RPC Elctms. .. . .. .. .. 412-782-3770 
Reading. Barbey Elclms. .............. 215-376-7451 
Pawtucket. Major/Edwards Elec. Supp. 
....................................... 401-727-1430 

RI Providence. Controller Svc. & Sis. ..... 401-781-7100 
SC Columbia. Dixie Elclms. . . . . . . . . . • . . . .. 803-779-5332 
SC Greenville. Dixie Elctrns. .............. 803-297-1430 
SC N. Charleston. Dixie Elclms. .•........ 803-552-2671 
SC Taylors. Cantrell Whlse. Prods......... 803-268-1194 
SO Mitchel~ Wholesale Elctms. ........... 605-996-2233 
TN ChaHanooga, Dow Elclms. . . . . . . . . . . .. 615-624-1040 
TN Gray, Dixie Elclms. ................... 615-477-3838 
TN Knoxville. Bonduram Bros. ............ 615-573-9151 
TN Knoxville, Dixie Elctms. ............... 615-939-4131 
TN Memphis. Bluff City Elclms. ........... 901-345-9500 
TN Nashville, Bluff CRy EIctms. .......•... 615-242-8000 
TX Austin, Southw881 Elclms ............. 512-637-8971 
TX Austin, Wofford Elclms. ............... 512-339-1131 
TX Brownsville, Cardan Indt Grp. ......... 512-541-3860 
TX Corpus Christ~ Douglas Elclrns. ...... 512-883-5103 
TX Corpus Christi. Sherman Elctms. Supp.. Inc. 

. . . .. . . .. . . . . . . . .. . .. .. . .. . .. . . . .. .. . .. 512-888-9454 
TX Dallas, Oft The SheH Comps.. Inc. . ..•. 214-247-0052 
TX Dallas. Wallace EIctms. ....•.•........ 214-340-0400 
TX Dallas. Wofford Elctrns. ............... 214-320-0294 
TX EI Paso, Midland Wintronic ........... 915-779-8391 
TX EI Paso, Rem EIcIrns. .. .. .. .. .. .. .. .. . 915-778-7333 
TX Fl Worth, Fl Worth Wintronic ... _ .. __ . 817-534-7696 
TX Houston. Angie EIctms. ............... 713-659-8386 
TX Houston. Wofford Elctrns. ............. 713-847-3583 
TX Irving. Powell Elctms. ................. 214-550-0547 
TX Laredo, REM Elctms. ................. 512-725-3100 
TX N. RichlandHills,Swleco,lnc. ......... 817-281-1811 
TX Richardson. Oft the SheH Comps.. Inc. 

....................................... 214-23&-0808 
TX Richardson, RSC EIctrns. .. _ . . . . . . . . .. 214-844-3444 
TX Richardson, Southw881 EIctrns. ....... 214-234-3050 
TX Round Rock. Southwest EIcIrns.. Inc. 

....................................... 512-637-8971 
TX San Antonio, Sherman Elclms. Supp.. Inc. 

....................................... 512-224-1004 
TX S1afford, Southwest EIctms. ........... 713-240-4000 
TX Waco. Hargis Co. ..................... 817-754-5667 
UT Ogden. Ogden Wintronic . . . . . . . . . . . . . . 801-393-8603 
UT SaH Lake CRy, Bailard Supp. Corp. .... 801-972-2430 
UT SaH Lake CRy, Kimball Elclms. ..• . . . .. 801-326-2075 
UT SaH Lake City, San Lake Beta . . . . . . . . . 801-968-0236 
UT Saft Lake CRy, Standard Supp. Co. .... 801-486-3371 
VA Harrisburg. CCI EIctms. ............... 703-434-8420 
VA Norfolk, Pri881 EIcIrns. ................ 804-855-0105 
VA Roanoke, Peoples Elclrns. ............ 703-342-8933 
WA Kent. Comp. Resources............... 206-251-9771 
WA Redmond. Priebe EIcIrns. ............. 206-881-2363 
WA SaattIe,PowetI Elclrns..lnc. ........... 206-641-4446 
WI Mequon. Taylor EIec. Co. ............. 414-241-4321 
WI New BerDn. NEP Elctrns..lnc. ......... 414-785-9100 
WI Oconomowoc, GW EIcIms.. Lid ....... 414-367-6003 
WI Waukesha. Hawk EIctms. . _........... 414-547-4457 
Can Burnaby, Be, ITT Multicomps. . . . . • . . . . 804-291-8866 
Can Burnaby, BC, SEMAD .. .. .. .. .. .. .. ... 604-420-9889 
Can Calgary, Alberta. ITT Mulllcomps. •.••. 403-273-2780 

NMBTE 
Can Calgary, Alberta. SEMAD ............ . 
Can Concord, On!.. ITT Municomps. ...... . 
Can Dartmouth. NS. Aream .............. .. 
Can Edmonton, Alberta. ITT Mullicomps. .. . 
Can Markham, On!.. SEMAD .............. . 
Can Montreal, po, Ferro-Technique ...... . 
Can Nepean, On!.. ITT Mufticomps. ....... . 
Can Ottawa, On!.. SEMAD ................ . 
Can Pointe Claire, Que.. SEMAD ........•.. 
Can Sl Laurent PO. ITT Mullicomps. ..... . 
Can Waterloo, ON, Sanbek SIs. ........... . 
Can Winnipeg. ManHoba, ITT Mufticomps. 

403-252-5664 
416-736-1588 
902-484-1600 
403-436-9555 
416-475-8500 
514-341-3450 
613-596-8980 
613-727-8325 
514-894-0860 
514-335-7697 
519-746-5801 
204-697-2300 

NKR PRECISION MANUFACTURING, Rle. 17M, Box 
333, Harriman. NY 10926, Tel: 914-782-8562, FAX: 914-
783-2929; Empl.: 17 

NMB TECHNOLOGIES 
INCORPORATED 

FAX: 818-341-8207 
NMB TECHNOLOGIES. 9730 Independence Avenue, 

Chatsworth. CA 91311, Tel: 819-341-3355; Dist. Mgr: 
Brian Lennox............. 801306-1307; C·1850-1652 

Local Ssles Offices & Reps 
AL Huntsville. DHR Mklg..lnc. ............ 205-722-0440 
CA Chatsworth. NMB Technlgs. .......... 819-341-3355 
CA San Jose, NMB Technlgs. ............ 409-283-1700 
FL Anamonte Springs. DHR Mktg. Inc. .... 407-331-1199 
FL Pompano Beach. OHR Mkig. Inc. ...•. 305-972-9157 
Fl Tampa. DHR Mktg.lnc. ............... 813-254-2009 
GA Atlanta. NMB Technlgs. ............... 404-964-9455 
GA Duluth, DHR Mkig. Inc. . . . . . . . . . . . . . . . . 404-564-0529 
IL Schaumburg. NMB Technlgs. ......... 708-843-0202 
MA Burllngton,GerberSIs.,Corp. ......... 617-229-1150 
MA Tyngsboro. Comptech ................ 508-849-3030 
MN Minneapolis. HolnVen Assocs. ....... 612-574-9983 
NJ Mt Laure~ SJ Assocs. ................ 609-86&-1234 
NY Rockville Centre. SJ Assocs. . . . . . . . . .. 516-536-4242 
NC Raleigh. DHR Mkig. Inc. .. .. .. .. .. .. .. . 919-829-1970 
OH Dayton. Elctrl. Sys. .... .. .. .. .. .. .. .... 513-434-9822 

ALLIED 
ELECTRONICS 

Find ready availability to a wide 
variety of NKK Switches in the 
Allied Electronics Engineering 
Manual and Purchasing Guide. 
Contact anyone of Allied's 
50 nationwide offices or 
call 1·800·433·5700. 

nHH. h ,wlle •• 

nHH. 
SW.tcheS 

FUll LINE AUTHORIZED DISTRIBUTOR 

.qjt:t~ 
ELECTRIC SWITCHES 

NCORPORATED 

2478 Fletcher Dr, los Angeles, California 90039-2897 

213-660-1310 800-421-8855 
FAX' 213-660-5130 

SEE COMPLETEPRODUCT LINE UNDER SWITCHES 
SECTION-SIOO.FREE CATALOG JIEM on REQUEST 
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NMBTE 
OH 0mIIIIe, EIcIrL Sya .................. .. 
PA EaaIon, 111MB TechnIga. ••••••••••••••• 
NH 8adIord, NMB T8ChnIga. ••••.•.••••••. 
so GnIenvtIe, DHR ~ Inc. •••••••••••• 
TN NaahvII&, DHR MkIg. Inc. ••••••••••.•• 
TX AuIIIn, NMB Technlgs. ••.••••.••••.•• 
TX Dallal, NMB Tachnlgs. .............. . 

216-f1112.563O. 
215-252-0616 
603-62B-4643 
803-236-G594 
615-331-2746 
512-441-3979 
214-243-0800 

UT SaIl LIIk8 CIIy. CI-. FleIdII a ~ 
....................................... 801-531-6177 

VA Falls auctI, SJ ~ ........... '.. 703-533-2233 
WA Man:er IIIIand, EP. KnapI ............ " 208-232-4525 
PRSan Juan, Puerto RIco, EIcIrL Tech. SIa., Inc. 

......................... '" .. .... ..... 809-79&-1300 
can MII'FlE 'liiio 0nI., NMB PracIaIon..... 418-8l10-0570 

Loc8I DilIIttbutonJ 
AL HunIIIvIII&, BeIIInda. .................. 205-637-1074 
lIZ Pho8nix, StarIng E1ctme. .... .... ..... 602-26&-2121 
lIZ T8ft1III, BeIIInda. ..................... 802-868-7800 
CA AgoI.n HIlle, BeIIInda. ............. :.. 818-70&-2608 
CA Canoga PIlle, Nawirk EIcIma. ........ 818-888-3718 
CA ChaI8worIh, SIerIng EIeoIms. ......... 818-407-8850 
CA Culver CIIy. Newark E1ctme. .......... 213-670-0020 
CA eypr.a, Belinda. .................... 714-896-7801 
CA DublIn, MechaIIouics ................. 415-828-4014 
CA Foster CIIy, Nawark EIcIma. ........... 41~ 
CA GanIana, BeIIInda. ................... 213-51&-1800 
CA irvine, fIT Mulilcon.,Oll8111B .......... 714-727-<1001 
CA 0I8nge, Nawark EIcIma...... .. ....... 714-634-6224 
CA Redondo Beech, MechabonIca ....... 213-318-3382 
CA RocIdIn, BeIIInda. ..................... ' 918-652-0414 
CA San DIego, BeIIInda..... .............. 618-26&-1277 
CA San DIego, SIerIng EIcIma. ........... 618-271-6555 
CA San Joae, fIT ~18I11s ..•••• 0408-453-1404 
CA SanIa Ana, B-Com/CabIaI8k ......... 714-432-6630 
CA SInIyYaIe, BelIInda. ••. •• •• ••• •. •• .• •• 4Q8.734-8570 
CA TuIIIn, SIerIng EIcIrns. ............... 714-25II-aIOO 
co Arvada, Danve' Bela WInInric ....... 3OS-431-7161 
co Danve'. Newark EIcIrns. .............. 30$-757-3351 
co ErVawood. StellIng EIcIma. ••...•••.• 30$-792-3939 
co \Verlnlill .... fIT Muillcompollanls ... 303-461-6740 
co WheeIridge, BeIIInda. ................. ~1985 
CO WheeIridge, BeHInda. - JIT ........... 3OS-431-11732 
c:r WaIIngIanI. Sager EIcIma. •••••..•••.• 203-26&-4800 
c:r WaIIIngIonf. SIerIng EIcIma. •.•••.•••• 203-2115-9635 
FL AIIamonIa SprIng. BelIInda. .•.•••••••• 407-338-0078 
FL DeerfIeld Beech, BeHInda. ............ 306-421-1997 
FL Ft l.aucIerdaIe, Hammond EIcIma. .... 306-973-7103 
FL Ft Lauderdale, RapIron EIcIma. .•.•••• 305-73&-1112 
FL MIamI LakIIe, MechatronIcs •..•.•.•••• 305-822-5823 
FL Orlando, Hammond E1ctme. .••..•••.•• 407-648-6080 
FL , T..,., RepIron EIcIma. .............. 813-855-4666 
GA Non:roae. Belinda. ................... 404-662-0II23 
GA Non:roae. RapIron EIcIrns. ............ 404-448-1300 
ID Couer D'alene, A-1 ConsoIIdat8d, Inc:. 

• • .. .... • . .. .. ..... . .. . .. . .. ... .... . .. . 208-765-3280 
L ChIcago, Leeds EIcIma. ....... ........ 312-625-3800 
L Elk GlOve, BeIIInda. .................. 312-640-1910 
L NorthbIoDk, CIasaIc COrnpe. .......... 31~272-8850 
L Schaumburg. Nawark EIcIma. •••• •• . •• 312-643-0700 
L SchaImug. RepIron E1ctme. ........ 31~1700 
L Urbana, BeIIInda. ..................... 217-328-1077 
IN Ft Wayne, Belinda. .................. 218-423-3422 
IN IrdanIIpOIIa, BelIInda. ................ 317-67&-8200 
IA Cedar RapId&, Belinda. .............. 319-395-0730 
KS ~ SIerIng EIcIrns. .............. 913-942-54011 
hi:) ColumbIa, Sager EIcIrns. ...... ..... .. • 301-99H560 
hi:) Savage. Py\tnInIc Inda. .............. ; 301-~780 
MA HIngham, Sager EIcIrns. ..... ......... 617-748-6700 
MA LivonIa, RepIron EIcIma. .............. 313-52&-2700 
MA Norwood, Garber E1ctme. ............. 617-768-8000 
MA aw--. Pel EIcIrns. •••••••••.•••••.• 5OB-67B-33OO 
MA WIncheaIer. Belinda. ........ ......... 617-72Il'5800 
MA WobI.rr\ StarIng EIcIrns. .............. 617~ 
MI AmAlbor. Belinda. .................. 31H71-11093 
MI Oak Perk, Nawark EIcIrns. ............ 313-96HI800 
MN BumavflIe, Nawark E1ctme. ••.••..•.••• 61~2799 
MN Edna, BeIIInda. ...................... 61~1-1493 
MN EdIna, BerquIaI ....................... 612..f13&.2222 
MN MInnaepoIIe, Aero-Spece eon.,uter SUpply 

....................................... 61~725 
MN MInneepoIIa, Newark E1ctme. ......... 61~1-6350 
MN MInneepoIIe, SIerIng E1ctme. .......... 812-831-2666 
MN MInn8IonIIa, RepIron E1ctme. .•••••.••• 612-938-0000 
NH HudIIon, Belinda. .................... ~1133 
NH Nashua, MeohaIroIIics •••.•.•••••••••• 603-6IIB-3054 
NJ ~. MId-AIIanIIc ................ 608-1131-5303 
NJ MooreeIown, MarIac EIcIm8. .•••.••••• 809-234-4200 
NJ So. PIaInIIa/d, StarIng EIcIrns. ......... 201-768-7000 
NM AIIuquerque, InIemaIIonaI E1ctme. .... 50&-291-9951 
NM AIIuquerque, StarlIng EIcIma. •••.••••• 50&-684-1900 
NM BaIIInda., AIIuquerque ....... ~ .... .. • 50&-~2700 
NV BuIIaJo, SunwnIt DIaIr8. .... .. ........ .. 718-887-2800 
NV Fant*IgdaIe. Bali Inda. ................ 518-75H303 
NV Hauppauge, Sager EIcIrns. .... ....... • 516-348-1300 
NV Mt. Va'I'IOII, OAR IndL .... .... ..... .. • 914-898-2244 
NV RocherIIIr, CAM-APC EIcIrns. ......... 718-427-9999 
NV FIoctaIar.8ummII DIaIr8. ............ 718-334-8110 
NV Floillallana, Anow EIcIma. .......... 518-487-1000 

Manufacturers and Sales OfftcesDirectory 
NO ~ Hammond E1ctme........ 9111-27&-6391 
NO FIeIeIgh, SIgar E1ctme................. 918-850-9550 
OH Cleveland, CAM-APC E1ctme. ......... 21&<161-'1700 
OH CoIumbue, CAM-APC EIcIma. •••••.••• 614-896-5449 
OH DayIOn. BeIIInda.-convnerciaI ........ 51~ 
OH DayIon; CAM-APC EIcIrns. ....... .. ... 513-<133-5551 
OH DayIOn. StoIIB-FrItUnan ........ ...... 513-29B-5656 
OH WorthIngIon, fiepbon E1ctme. ......... 614-438-4286 
OK Tulsa, StarIng EIctms. .... ....... ..... 918-663-2410 
OR Lake Oswego. BeHInda. .••••..••.••.• 503-636-6500 
PA I!radcIock, LeI! EIcIrns. .. .... .......... 41~1-SOOO 
PA McKeM, ~ Inc. ............... 814-478-7774 
PA Mon\gomaryvItIe Py\IronIc Inda. •• . • • . . 216-643-2850 
PA PIIIatugh, CNMlPC E1ctme. • . •• . •• . . 41 ~782-3770 
PA FIeadIng. BIIIbey E1ctme. .. ;........... 21 &-378-6116 
so GraerwIIte, Hammond E1ctme. ......... 803-233-4121 
TX Au8IIn, StarlIng EIctms. ............... 51~1341 
TX Dalla&, SIartIng EIcIms. ............... 214-243-1600 
TX E1 Paso, InIametionaI E1ctme. ......... 915-611B-3406 
TX GrapevIne, Machalrollies ............. 817-488-6634 
TX ijouaIon, Newark EIcIrns. ............. 713-270-4800 
TX Houston, SIartIng E1ctme. ............. 713-623-6600 
TX Richardaon, BelIInds. ............... :. 214-f19O.0466 
UT MIdvale, Belinda. .................... 801-25&-9611 
UT Salt Lake CIIy. StalIng E1ctme. • . . • . • •• 801-9'72.5444 
UT West Valley CIIy, I:lanv. Bela WIn1ronIc Co. 

....................................... 801-1168-0379 
VA Herndon. SIartIng EIcIrns. ............. 703-7~ 
VA FIichmond, SIerIng EIcIm8. ........... 804-226-2190 
WA Bellevue, NewaIk E1ctme. ............. 208-641-11600 
WA Mercer Island, MechaIronics SAB, Inc. 

WA FIedmond, BelIInds. ................ .. 
WI MIlwaukee, Marah E1ctme. .......... .. 
WI New BerIn, Classic COrnpe. ......... .. 
WI Waukeeha, BelIInda. ................ . 
can PoInIe ClaIre, Que., FUlUre EIcIms. •..• 

208-23M800 
208-866-9983 
414-47&-8000 
414-788-5300 
414-647-6679 
514-694-7710 

r-HC FASTENING SYSTEMS, Nylon Molding Corp., 
1617 S. CeIIIomia, MonrovIa, CA 91016, Tel: 818-367-
0901,FAX:81B-303-8086;EmpL:46; SIs.Mgr:GaryFraze 

Loc8I SaIer otfIcsr a Reps 
CA San DIego, MIcrowIn TechnIg. Inc. ••• 
c:r Old Saybrook, AD EIcIma. ........... . 
NY SuIIem. InIonnaIIon AuIanaIIon ••••••• 
NV WhIIa PlaIns, /nIonnaIIon AuIanaIIon 

PA HaIboro, Della Tech. SIs. ............ . 
TX Au8IIn, TechIooIB .................... . 
WA BoIheII, Ex8Clronlcs ... : .............. . 
can LavaI,Qua, Techmallon InaIrs. •••••••• 

6111-693-4280 
203-S8B-2204 
914-357-7575 

91~ 
21 &-957-oeoo 
512-454-11027 
208-947-1!115 
514-689-58l1lI 

NOISE COM INC.. E 49 MldlandAve.,Paranu. NJ 07662, 
Tel: 201-261-6797. FAX: 201-261-6339; FSC No.: 66186; 
EmpL: 18; SIs. Mgr: a.y SInionyan ........... A.'I/21; 

CA San Joee,AIIs Areoce.. Inc. .......... . 
FL CIeaweIer. Beacon MIcrowwe .••.... 
MD CoIuri:JIa, CreeIIve MkIg. Aseoc. •••••• 
MA FIeadIng. Geller Aseoc. .............. . 
MN MInneepoIIs, Baltz ~ •••••••••••• 
NY PlaInvIew. BerIram D Aaron a Co. •.•• 
OH CenIerviHe, ExtenaIve EnIpr8. ....... .. 
WA KiIIcIand, AIls NoI1hwest ............. . 
EXP Palo AIIo, Ca, RadIr SyaI8ma ........ . 
can oaawa. Giga-Tron Aaaoca. lid. ...•... 

D01304-1. 

213-477-6566 
4OB-25H883 
813-798-2379 
301-880-4161 
617-944-3106 
612-64B-6520. 
518-348-7389 
513-434-5078 
~ 
41~7448 
613-225-40114 

NOLATRON. p.o. Box 4042, Hanfsburg,' PA 17; 11. Tel: 
717-664-3396, FAX: 717-9311-6831; en.,L: 5 

NOLL. J. A. co. p.o. Box 312, MomIeYIIIe, PA 15149, Tel: 
41H6B-7666; SIs. Mgr: P. c.-r. DIIIt. Mgr: P. CanIon 

NON-LINEAR SYSTEMS/DIV. OF KAYPAO CORP. 
4174 Somlnto Valley Blvd., San DIego, CA 92121. Tel: 618-
63&-2156, FAX: 6111-53&-2169; FSC No.: 03828; EmpL: 66; 
SIs. Mgr: Jeanne SIrfmona; DIIIt. Mgr: Jeanne ~ 

NOBLE u.s.A., INc.. 5450 Meadowbrook Ct., RolIng ~ ~~:":~~~ :: 
Meadows, L 80008, Tel: 708-364-8038, 1B.EX: 206745, ..... ~~ ...... 
FAX: 1-70B-364-6045; SIs. Mgr: Robert K. EIUIdck 063-4162, FAX: 613-592-8937 

•..•.••.•..•.••.••.•••.••..•.......••.......•.•.. A·.' NORELCOM INOs.. 63 Marine St, FImIingdaIe, NY 11735, 

LocsJ SaIer 0Ifi0er & Reps """. D"".""M Tel: 518-248-7245, FAX: 518-2411-3746; EmpL: 30 AI. HunI8vIIIe, EIecIro Mach SIs. ••..••..•. ..~ 
lIZ PhoenIx, FIF Mayo Aseoc. .. .. .... .. .. • 802-945-9383 
lIZ ScoIIsdaIe, FIF Mayo Aseoc. .......... 602-963-1296 
CA Loa GaIDa, Slewart-Fullerlon Aaaoca. 

CA MIn. VIew, Stewatl-Fullerlon Aaaoca. •• 
CA Nape. Stswart-Fullerlon Aseoc. ••••••• 
co Boulder. FIF Mayo Aseoc. ........... .. 
FL PIanIaIIon, GeIIagher & Aaaoca. ••••••• 
GA Non:roae. EIecIro Mach SIs. ......... .. 
L ChIcago. BNI EIcIrns. ............... .. 
IN c.meI, Fred A Ocney Aseoc. ....... . 
KY JameeIown, Fred A. Ocney Aseoc. ••• 
MA Randolph, HaIch Aseoc. ............ .. 
MI PIymouIh. M Rep ................... .. 
MN MInnaapoIs. Holmgren Aseoc. •••••••• 
Me St LouIs, R.E.P.s. .................... . 
NV HlIIon, Sf SIs. ...................... .. 
NV FIoctaIar. CAM/RPC EIcIms. .••.•••• 
NO FIeIeIgh, EIecIro Mach SIs. .......... .. 
OH Aleron, Tim NechIIgaI ............... .. 
OH CIncinnaIi, PMR - PIIveIt Mlr'e. ...... .. 
OH Powell, Lee Gier ..................... . 
OK BeIha'Iy. DesIgn MIcIg. .............. .. 
OR BeaverIon, a.- MkIg. .............. . 
PA FIourIown, c.G.M. Inc. ............... .. 
TN GreenvIlle, I..aInona. SIs. Co. ........ .. 
TX Au8IIn, DesIgn MkIg. ................ .. 
TX Dalla&, DesIgn MIdg. ................ .. 
TX Houston, DesIgn MkIg. .............. .. 
WA BelIaVue, ~ MkIg. ............... . 
can EdrnonIon,AIber Deekin SIs. ..•..... 
can Ma1cham, Ont, Deekin SIs. .......... .. 
can Nepe8n. Ont., Derkin SIs. ............ . 
can St laInnI,P.Q., De8Idn SIs. .......... . 
can Transcona. Man, Deekin SIs. ....... .. 
can v_.ac.. DerIdn SIs. ......... .. 

Loc8I DilIIttbutonJ 

4OB-37B-0368 
41&-964-7970 
707-258-1180 
~2156 
30&-473-2101 
404-447-6478 
31~77&-1717 
317-644-4842 
602-343-4624 
617-963-3308 
313-420-2233 
61~74-9983 
314-428-3111 
718-392-9242 
718-427-9999 
918-790-9300 
218-746-6890 
51 &-825-0022 
614-548-6143 
40&-788-6911 
503-641-7377 
21 &-233-0333 
615-6311-8711 
51~151 

214-480-6151 
713-560-3318 
208-747-9424 
403-468-2106 
418-47&-1412 
613-228-1201 
514-331-2880 
403-468-2106 
604-324-6343 

CA IMIe, fIT Mulllc:on.,a. ................ 714-727-4001 
CA Sari Joee, fIT Mulllc:on.,a. ............ 408-453-1404 
co WBaInIinrIer. fIT MuIIIcomps. • •• • ••• •• 303-461-6740 
L Adciaon, BeIIord EIcIrns. .............. 708-691-1100 
L AdcIeon, BeIord EIctms. .............. 708-691-1118 
MA Billerica, BaldwIn COrnpe. ............. 508-667-6710 
Me) St LouIs, Franklin EIctms. ............. 314-428-3111 
NY Floillallana, IIIIIdwIn COrnpe. ........ 518-588-6700 
OH Cleveland, CAM/RPC EIcIms. ........ 21&<161-4700 

NOHAU CORPORATlON, 51 E earr.,beII Ave., 
CanpbeII, cA 96006, Tel: 408-868-1820, 408 666 4493, 
FAX: 4OB-378-7869 .................. , ... 001300-1303' 

NOREN PRODUCTS INC., 1010 01IrI8n DrIve, Mei1Io PIt, 
CA 94025, Tel: 415-322-e500. 1B.EX: 17-1410 Noren 
MNPK. FAX: 41&-324-1348; SIs. Mgr: Jim BlaIr 

NORGREN, 5400 SouIh DaIewIn, UIIIaIon, co 60120-
1683, Tel: 30$-794-261" 1B.EX:46541; en.,L: 661; SIs. 
Mgt: Mark SheIIenIage 

NOArrAKE co. INC., Noritaka eo.. U/nite(j (Japen~ 
23620 HawIhome Blvd., SIB. 100. TOII1II1CII, CA 90606, Tel: 
213-373-6704; FSC No.: 213-~18; EmpL: 7; SIs. 
Mgr: Y. Talsula 

NORMA MESSTECHNIK OPTIK, EIekIronIk GmbH., 
Eumlgweg7. wr. Neudorf,AuIIIria 2351. Tel: 0223861530, 
TB.EX: 79316, FAX: 02238 63060; EmpL: 250; SIs. Mgr: 
Hr. Weber; DIIIt. Mgr: It'. ~ 

NORPLEX OAK INC.,P.o. Box 1449,LaCr-. WI 64602-
1449, Tel: 808-784-6070, 1B.EX: 68-2257; EmpL: 2,200 

NORTH AMERICAN PHILIPS CONTROLS CORP. 
See AiIpax CorporaIIon. ChesI*e Div. 

NORTH AMERICAN PHILIPS LIGHTING, 200 FranIcIn 
Sq. Dr. Somerset, NJ 08675, Tel: 201-663-3000, TWX: 
510-66&-5661; EmpL: 800; SIs. Mgr: C. J. L8hmann 

NORTH ATLANTlC INDUSTRIES, 60 Plant Ave., 
Hauflpauge, NY 11788, Tal: 516-582-6600, 1WX: 51~ 
227-11680, FAX: 51B-58H079; FSC No.: 07342; ~: 
320; SIs. Mgr: Ken SaIz ....................... 001308 

LocsJ Sales 0Ifi0er & Reps 
AI. HunIBvIIIe, Teqrpec, Inc. ............ .. 
FL ClIps ClaneveIaI, TeqSpec .......... .. 
FL Palm Harbor. Teqapec .............. .. 
GA SnellvIlle, Teqapec ................... . 
L ChIcago, Pel lind E1ctme. .......... , .. 
1\1 IndanepoIIa; Pal lind EIctms. ........ . 
IA Cedar FIapIds, PaIaIIne EngIg. ...... .. 
MA BIdngIon. InIIneI .................. . 
MI MadIaon HaIghIa, WI<M Aseoc. •• ~ •••• 
MN CIroIe PNr, Pal UncI EIcIma. ......... 
Me) FIori8aanI, PaIaIIne EngIg. •••••••••••• 
NY SaugeIIIee, BacIcpep. Inc. ............ . 
NO WinrIIIn-SaIem, Teqapec • ; .......... . 
OH DayIon. WI<M Aseoc. ................ . 
OR WIIaonvIIIe, SynIek .................. .. 

206-88H699 
407-793-3444 
813-942-6008 
40+9~7965 
31~7»3613 
317~7444 
3111-386-8071 
817-273-3844 
313-588-2300 
61~79B-5770 
314-83l1-0II00 
914-249-3031 
918-766-6IiIi's 
513-434-75OC\. 
603-6lI2-276O 

750 North AmerIcan offices only. For~ reps & distributors, see VoL W. EEM 1991 



Manufacturers and Sales Offices Directory 
PA Horsham; PennsylVania ScI. Ovcs. .... 215-956-0700 
TX Houston, Scientific SIs. ............... 713-645-6218 
TX Richardson, ScienIIIic Sis. ............ 214-231-8541 
WI Milwaukee, Pal Unci EIcIms. .......... 414-22+0148 

NORTHEAST INNOVATIONS. INC., PO Box 1214, 
Concord, NH 03302, Tel: 603-736-8260, FAX: 603-736-
4506; EmpL: 10; SIs. Mgr: Ryan Irving 

NORTHERN AMPOWER CORP" 47087 Grand River, 
Nov!, MI 48374, Tal: 313-349-4860, FAX: 313-349-5692; 
EmpI.: 30; SIs. Mgr: Ronald Kirsch.... .... .. ... 001914 

NORTHERN MAGNETICS INC. 16124 Wyandotta, Van 
Nuys, CA 91406, Tal: 818-997-8675, FAX: 818-997-3935; 
EmpL:12 

NORTHERN PRECISION LABS., 11 Madison Ad., 
Fairfield, NJ 07006, Tal: 201-227-4800, FAX: 201-575-
5973; Empl: 95; SIs. Mgr: P. Pytal 

NORTHERN TECHNOLOGIES CORP., 35 Rivera Dr. 
Un" No. 5, Markham, Onl,. CAN L3R 8N4, Tel: 416-475-
9320, l-IIOO-455-1875,FAX:416-475-5719;EmpL:3O; SIs. 

~ . Mgr: Alan Pelt 

N~North Hills 
A Porta Systems Company 

FAX: 516-759-3327 
NORTH HILLS ELECTRONICS, 1 Alexander PL, Glen 

Cova, NY 11542, Tel: 516-671-5700, TELEX: 48-6886; 
FSC No.: 98621; EmpL: 100; SIs. Mgr: Steve Muth 
" .... .•. .... . . . .. .... . . . . . .. .. . .. ..... .. .. A·2310-2313 

LocaJ Sales OIficeB & Reps 
AZ Phoenix, Mercury Eng. SIs. . . . . . . . . . . . . 602-265-0344 
CA Campbal~ Sedillo Co., Inc. ............ 408-374-5222 
CA North Palo Alto, Tri-Rep .............. 415-965-1622 
CA Palo Alto, Tri Rep .. .. .. .. .. .. .. .. .. ... 415-965-1 B22 
CA South EI Toro. Par Mktg. .............. 714-7611-6021 
CO UllIeIon, Mercier & Assoc. .....•...... 303-770-0686 
CT Wethersfield, Underwood SIs. Corp. '" 203-563-3048 
Fl Clearwaler, Brennan Assocs. ......... 813-448-5006 
MD Baltimore, Stemler Assocs. Inc. .....•. 301-944-4840 
IL Whea1on, Vine Tech. Sis. ............. 913-&42-7220 
MD Laurel, CSDS .... .. .. .. .. .. .. .. .. .. .. . 301-953-7884 
MA Hingham, Northeast Rep. ............. 617-749-8700 
MA Lowel~ Underwood Sis. Corp. ......... 617-255-8191 
MN Eden Prairie, COM-TEK Sis. .......... 612-941-7181 
MN Minneapolis, Hei-LI1eSIs. ........... ,. 612-861~1 
MO SL Louis, Alpha Tech. Sis. ............. 314-537-2647 
MO SL Louis, Thunderbird Tech. Sis. ...... 314-298-9984 
NY WhHney Point, T AE. Reps ............ 607-892-3705 
NY Albertson, DOL Engrg. ................. 515-747-3944 
OH Dayton, Mid-Con EIctms. ............. 513-837-2643 
OR Portland, Evergreat Mktg. Grp. . . . . . . . • 503-643-6020 
TX Dalles, Milestek, Inc. .................. 817-455-7444 
TX Houston, MileslBk, Inc. ................ 713-375-6IT6 
WA Seettle, Evergreen Mktg. Grp. ......... 205-833-3160 
WI Ganoa City, Vine Tech. Sis. ........... 414-279-3871 
Can Montreal, Compona1lcs Ltd. ........... 514-331-9930 

LocaJ DIstributors 
MD Laure~ Rayma ...................... 1-600-447-2962 
TX Argyle, Miles Tek, Inc. ................. 817-455-7444 

NORTH HILLS ELECTRONICS INC., Power Products 
Div.l Alexander Place, Glen Cova, NY 11542-3796, Tel: 
515-671-5700, TELEX: 48-6886 NOHILL CI, FAX: 515-
759-3327; EmpL: 135; SIB. Mgr: Jay M. Mohr 

NORTHLAKE ENGINEERING, INC. 999 Anila Ave., 
Antioch, IL 60002, Tel: 708-395-5710, FAX: 705-395-91 01; 
FSC No.: 50838; Empl.: 120; SIs. Mgr: W. A Hardt 

NORTHWEST ANALYTICAL INC. 520 N. W. Davis SL, 
Portland, OR 97209, Tel: 503-224-7727, FAX: 503-224-
5238; EmpL: 14 

NORTHWEST MICROCIRCUITS, INC. 211 s. 9th - P.O. 
Box 1199, Philomath, OR 97370, Tel: 503-929-6424, FAX: 
503-929-6428; EmpL: 15; SIs. Mgr: Melt Granarn 

NORTON ASSOCIATa,'JC. 557 Oak SL, Copiague, 
NY 11728, Tel: 515-842-4686, FAX: 515-842-4667; FSC 
No.: 08739 

NORWESCO, INC., See Norwesco Interconnect 
Devices 

NORWESCO INTERCONNECT DEVICES, 2833 
PlaStics Drive, GastoIIIa, NC 28053, Tel: 704-868-3581, 
FAX: 704-867-0577; EmpL: 80; SIB. Mgr: Frank Pellatt 

NOVA ELECTRIC CORP., Technology DynamiCS, 
Inc" 100 School SL, Bergenfield, NJ 07652, Tel: 201-385-
0500, FAX: 201-385-0702; FSC No.: 29019; Empl.: 50; SIs. 
Mgr: Kenna1h Niovitch ................... 002214-2215 

LocaJ Sales Ottices & Reps 
AZ Phoenix, CPS Assoc. ................. 602-248-1097 
CA Flintridge, Syner\ek Mk1g. ............. 818-915-1439 
CA Los Alios, Jay S10ne Assoc. .......... 415-945-4583 
CO Englewood, Odyssey 1 ............... 303-n3-8176 
CT W. Hartford, Power Factor Assoc. ..... 203-233-0600 
Fl Orlando, Truex Assoc. ................ 407-859-2160 
K5 Kansas City, HanilHiansen Co........ 815-783-8200 
MD Rockville, Marktron ................... 301-251-8990 
MA WhItinsville, Power Factor Assoc. ..... 505-234-6415 
MI Detroit, CornIaI ....................... 313-359-2505 
MN Minneapolis, WhHe Sis. Co ............ 612-553-1818 
MO SL Louis, Harris-Hansen Co. .......... 314-432-3611 
NJ Westfield, MeIro-Mics ................. 201-233-6116 
NM Albuquerque, Fry-Gales Assoc. ....... 505-262-1525 
NY Hauppauge, Metro-Mics .............. 515-361-6134 
OH Cleveland, CornIel Assoc. .. . . . . . •• . . • . 216-442-8060 
TN Kncxville, Southern Automation Sis. .. 615-890-B48B 
TX Dalles, Carey McMahill Assoc. ........ 214-681-1414 
UT Odyssey 1. ........................... 601-485-4728 
WA Bellevue, Topp ....................... 205-747-5400 
Can Ottawa, Onl, Sublec .... < ............. 613-723-IT20 

NOVATEK CORPORATION, 3700 NW 124111 Ave., Coral 
Springs, Fl 33065, Tal: 305-341-IToo, TELEX: 522600 
AM EXECT, FAX: 305-345-9334; EmpI.: 15; Sis. Mgr: Joe 
OiBrigida 

NOVA TRAN CORPORATION, Union Carbide 
Corporation, 100 Deposition Dr. Clear Lake, WI 54005, 
Tel: 715-263-2333, FAX: 715-263-3189; Empl.: 85; SIs. 
Mgr: Bill Henry 

NOVATRONICS INC. 677 Eile SL, P.O. Box 610, Stratford, 
QnIario, Canada N5A 6V6, Tel: 519-271-3860, TELEX: 05-
955394, FAX: 519-271-9781; Empl.: 100; SIs.Mgr:Laraine 
Murray 

NOVOTECHNIK U.S. INC., 237 Cedar Hill St, 
Marlborough, MA 01752, Tel: 505-485-2244, FAX: 505-
485-2430; FSC No.: MULTIPLE; Empl.: 8 

NRD INC., Subsidiary of Mark IV Inds.., Inc., 2937 
Aft Blvd N. Grand Island, NY 14072, Tel: 715-IT3-7634, 
TELEX: 91578 NRD GRD~ FAX: 715-773-7744; Empl.: 
100; SIs. Mgr: JI!Il18S CUrtis; Dist. Mgr: Larry Keating 
................................................. 0·2238 

Local SBIes Ottices & Reps 
I\Z. Tempe, Frank SteInmetz & Assoc. .... 602-829-0654 
CA Santa Clare, Tech-Ser, Inc. ............ 405-495-1004 
CA Torrance, Tech-Ser, Inc. .............. 213-370-7200 
Fl SL Cloud, Kurt Whillock Assoc., Inc. . .. 407-892-9876 
IL Chicago, MGA Kokomo .. .. .. .. .. .. ... 312-IT5-1151 
FL Kokomo, MGA Kokomo............... 317-455-0444 
K5 Lenexa, MIDTEC Assoc., Inc. . . . . . . . . .. 913-541-0505 
MA Salem AIpha-S1at .................... 505-744-1100 
MI Southfield, M. Gottlieb Assoc.,Inc. ..... 313-355-4151 
MN Edina, Omni-Tec ...................... 612-881-4447 
MD SL Louis, Midtec Assoc. Inc. .........• 314-275-8666 
NY Fairport, Rod Pettersen Assocs. . . . . . . . 716-425-2738 
NC Charlolle, ElectrcHlep Assocs. ... , . '" 704-527-2530 
PA Feas1erville, ARC Assocs. ............. 215-364-1050 
TX Dalles, Scaion, Hughes & Assocs. .•.• 214-739-2888 

NTE ELECTRONICS, INC., 44 Farrand Sl, Bloomfield, NJ 
07003, Tel: 201-748-5089, FAX: 201-748-8224; FSC No.: 
7T184; EmpI.: 60; SIs. Mgr: Cindy Habick; Dis/. Mgr: Mary 
Damiano 

l;ii3 
FAX: 708-390-6482 

NTK TECHNICAL CERAMICS, NGK Spark Plugs 
(USA~ 1200 Business Ctr. Dr. Suile 300. ML Prospec1, a.. 
60056, Tel: 705-824-1133; FSC No.: 95-248-1286; SIs. 
Mgr: Mark CIa; DIst. Mgr: Chuck Ito 
.......... .. ...... .................. A.1699-1704, 1822 

LocaJ Sales OIficeB & Reps 
AZ Mesa, NTK Tech. Ceramic ............ 602-820-4900 
CASan Jose, NTK Tech. Ceramic ........ 408-727-5160 
FL Longwood, D-Assocs. ................. 407-321-9594 

OAKGRI 
FL Maitland, D. J. Ells & Aesocs,. Inc. .... 305-845-1101 
GA AIIanta, L&D Inc. ...................... 404-455-3483 
IL Ml ProapecI, NTK Tech. CeramIc ..... 705-824-1133 
IN Ft Wayne, TX Sis. ................... 219-489-4447 
IA Chanhassen, Barnes Sis. Assocs.. • . . . . 612-834-2907 
MA Farrningham, NTK Tech. CeramIc • . . . . 508-820-0220 
MI Ann Arbor, Jordarl.EI&oII Sis. Inc. ....• 313-882-4087 
MI Jackson, Jorden-EIIioIIIInc. ........... 517-788-8353 
MN Chanhassen, Barnes SaIee Assocs. . . . 612-834-2907 
NJ Springfield, NTK Tech. Ceramic ....... 201-375-6070 
TX Dallas, NTK Tech. Ceramic ........... 214-404-1173 
Can Ontario, NGK Spark Plugs Canada ... 415-291-9748 
Can Scarborough, Onl, NGK Spark Plugs Canada Ltd. 

....................................... 415-291-1927 

NUCLEAR RESEARCH CORP. 125 TIIus Ava. Box H, 
Warring1on, PA 18976, Tel: 215-343-5900, TELEX: 510-
865-8525 NRC WNTN, FAX: 215-343-4870; FSC No.: 
98696; EmpI.: 130; SIs. Mgr: Torn O'Malley; DIst. Mgr: 
Tom O'Malley 

NUCLEONIC PRODS. See Thomson-CSF Comps. 
Corp., Passive Comps. Div. 

NU-CONCEPT SYSTEMS, 2725Advanca La.P. O. Box 
587, Colmar, PA 18915, Tal: 215-822-8400, FAX: 215-822-
1427; FSC No.: 58561; Empl.: 10; SIs. Mgr: Robert F. 
Scheuerte 

NU DATA, INC. 32 Fairview Ave., Lillie Silver, NJ OIT39, 
Tel: 905-842-5757, TELEX: 271139, FAX: 905-842-5757; 
EmpI.: 20; SIs. Mgr: Richard A PreviIa; Dist. Mgr: GIIorgo 
Serbe 

NUMERIX CORP. 20 Ossipee Ad., Newton, MA 02164, Tel: 
617-964-2500, TELEX: 949032, FAX: 617-989-4360 

NWL CAPACITORS, NWL Transfonnars, 1 
Industrial Drive, Snow HiI~ NC 28580, Tal: 919-747-5943; 
EmpL: 55 ................................. A·1120-1122 

LDcaI SBIes Ottices & Reps 
NJ Haddonfield, M&S Mesa Inc. .......... 609-429-7055 
NM Albuquerque, Westfahl & Assocs. ..... 505-268-1433 
NY Canandaigua, Jones/Sudder ......... 715-384-2828 
NY Nassau, Dave Jones(Jones/Sudder) 

.. . .. . .. .. .. . .. . . .. . .. .. . .. .. .. . .. .. .. . 515-768-9575 
OH Maineville, George Barnet ............ 513-67NI922 
VT WhiIa River JunctiOl\ Gary Jonl!S(Jones/Sudder) 

.. . .. .. . . .. .. .. . . . .. .. .. . .. .. .. . .. .. .. . 802-295-5280 

NWL TRANSFORMERS, Rising Sun Rd., P.e. Box 358, 
Bordentown, NJ 0B505, Tel: 609-298-7300, FAX: 609-298-
1982; EmpL: 225; SIs. Mgr: Helmut Herder 
..................... A·1120-1121, 2314-2315; 001915 

WILUAM F, NYE, INC., P.O. Box G-927, New Bedford, 
MA 02742-0927, Tel: 505-995-6721, TELEX: 940807, FAX: 
505-997-5285; Empl.: 27; SIs. Mgr: Donald R. Fairbanks 
................................................. C·1148 

LocaJ Sales OIficeB & Reps 
MI Pleasant Ridge, Brian C. Holley ....... 313-542-2720 

NY GLASS PLASTIcs. Calnatics Corp. 7314 E. 
Madison SL, Paramount, CA 90723, Tel: 213-835-1035, 
FAX: 213-53HI693; EmpI.: 60; SIs. Mgr: Chris Ward 

NYTRON INDUCTORS, INC., 700 Orange SL, 
Darllng1on, SC 29532, Tel: 603-393-5421, TWX: 810-865-
2182, FAX: 803-393-4123; FSC No.: 83125; EmpI.: 450; 
SIs. Mgr: John Elliot .... ....... A.1214-1235; a.1023 

FAX: 708-556-4216 
OAKGRIGSBY INC., B8 N. Dugari Ad., Sugar Grove, IL 

60554, Tel: 708-556-4200; FSC No.: 78854; Empl: 300 
.... ................ .............. ... a·1633, 1754-1751 

Local Sales OIficeB & Reps 
AL Huntsville, EIectramark, Inc. •.....•.•.. 205-B3O-44OO 
I\Z. SooItsdaIe, Carefree Elctrns. Sis. ...... 602-951-9121 
CA Laguna Hills, Filch Assocs. ........... 714-951-0198 
CA Los Ga1os, Stewart/Fullerton ......... 408-375-0368. 
CA Mountain View, Stewart/Fullerton ..... 415-964-7870 
CA Napa, Stewart Fullerton & Assoc. ..... 707-255-1160 
CO Englewood, Krebill Corr1I- Sis. ........ 303-IT1-0955 
CO Grand Junction, KrebiH Corr1I- Sis. •... 303-243-6220 
Fl AIIarnon1e Springs, EIecIrarnark Fl ... 407-830-0844 
GA Norcross, EIectrarnark, Inc........... ..404-448-7915 

EEM 199'1 North American offices only. For worldwide reps & distributors, see Vol. W. 751 



OAKGRI 
II. cary, GoIbeck/MlIola. • . .. . . •• . . . . .. . . 708-639-3424 
Il Crystal Lake, Oak Switch Sys. Inc. .... 81.5-45~ 
IA cedar RapIds. PaItison Sis. •....•..... 319-395-9868 
KS Parker, S.W. Wollard Assocs. •..•...... 913-898-6552 
MA AcIon. Boston EIcIms. Assocs. ..•..... 508-264-4456 
MI While PIgeori. Jim Walls & Assoc. .... 616-483-7179 
MN BloomIngton, Murnco & Assocs. .•..•. 612-854-4161 
FL Boca Raton. EIeCIramark FL •..••.•... 407-392-1763 
/oN Henderson. CareIree EIcIms. SIs. ...•. 702-386-6656 
NJ Mou".naIde, Henry G. Richler ....... 201-~15 
NJ' Mll.8urel, Eastern EIcIms............. 609-n8-3106 
FL Tampa, Eleclramark FL ......•....•.•. 813-689-n75 
NY PIttsford. Ac.s. ....................... 718-381-3818 
NO Raleigh, Eastem EIctms. ..•.. :........ 919-876-7591 
OH Cincinnati, JMI( EIctms. ............... 513-271-3660 
OH MIddlebury HeIghts. JMK EIcIms. ..... 216-234-1202 
OR Tigard. Rep-West . . . . . . . • . . . . . •. . . . . . . so:HI39-0325 

'PA Phoenixville, Henry G. Richter .•...... 215-495-6176 
TX Dallas, DallTex Rep.. Inc. ............. 214-991-7799 
WA Seattle, Rep-West .................... 206-263-6351 
can MIsaissauga. Onl. GMA (Toronto) .... 416-671-8111 
can RIchmond. Onl. GMA(OItowa) ........ 613-638-4480 
can St I.auIent. Que., GMA (Montreal) .... 514-335-8572 

!.Dcal DIstribu10ts 
Al.. HuntsvlHe, Component Distr. .......... ~7501 
AZ Scottsdale, Harper SID ............... Il00-442-7737 
CA Compton. Harper SID ................. 213-879-5090 
CA San Diego, Harper SID. .. .. .. . .. . .. ... 619-578-2500 
CA San Jose, Harper SID.. • .. .. .. .... .. .. 408-943-94QO 
CO Denver, OSID ...... .. .. . .. .. .. .. .. .. .. 303-292-9594 
CO Englewood. CQrnponent Distrs. ....... 303-799-4916 
FL Melbourne, Component Distr. ......... 407-724-9910 
FL W. Palm Bch.. Wings EIecIro Sis. Co. 

......................•........•.... , .. 407-796-6606 
GA Norcross, Component Distr. . . • • . . . • . . . 404-441-3320 
II. Crystal Lake, Sub-Sern, Inc. ....... .... 815-459-4139 
Il Rcaernont, Advent EIcIms. ............ 708-297-8200 
IA Cedar RapIds, Advent EIcIms. ........ 319-363-0221 
IN IndlanapoUs, Advent Elctrns. , ......... 317-872-4910' 
MA Cantcn, Impact SIs. ................... 617-821-1500 
MA Westborough, In-Stock Prods. ........ 508-87()'5750 
MA Westwood. Sernad .......... :........ 617-329-7373 
MA Wilmington, North Star Elclrns......... 508-857-5155 
MI Farmington Hills, Advent Elclms ....... 313-4n-1650 
MN Minneapolis, Berquist .. . . . . . . . . . . . . . .. 60().328-3882 
NY Hauppauge, Fairmont EIec. ........... 518-231-3313 
NY Jamaica, caison Co. .. .. .. .. .. .. .. .. .. 718-525-5900 
NY Northport, Coke-el Aerospace Co. .... 516-754-2233 
NO RaleIgh, Component Distr. ............ 919-787-7311 
OH Centerville, IPD ....................... 513-435-2086 
TX Dallas, Component Distr. ............. 214-644-0373 
TX Irving, Harper S. l 0. .................. 214-621-0500 
WI Milwaukee, Progressive Image, Inc. .., 414-321-4722 
can Bumaby, ac., Semad Elclm Dist •.. . . 6Q4-42().9889 
can Calgary, Alberta. Semad Elctm Dist .. 403-252-5664 
can COncord. OntarIo. Westbume Elec. Supp. 

.. .. . .. .. .. . .. .. . .. .. . . .. .. . . .. .. .. .... 416-66().3545 
can Markham. Onl. Semad EIcIm. Dist .. . . 418-475-3922 
can Ottawa, Onl, Semad EIctm Dial ...... 613-727-8325 
can Pointe Claire,Quebec, Semad EIcIrtl. Dial 

. .. . .... . .. .. . .. . .. .. . .. . .. . .. .. .. .. ... 514-694-0860 
AZ Tucson. Careiree EIcIms. Sis. ......... 602-862-8642 

OAK SWITCH SYSTEMS, See OakGrigsby, Inc. 

OAKTRON CORPORATION, MIX, 704 30th St. Monroe. 
WI 53566, Tel: 608-328-5560, FAX: 808-328-5575; FSC 
No.: 07109; EmpL: 100; SIs. Mgr: J. F. Disch 

OAL ASsocIATES, INC. P.O. Box J. Escondido, CA 
92033, Tel: 619-743-7143, FAX: 619-743-2460; EmpI.: 18; 
SIs. Mgr: Mark Lohkernper 

It's a good connection to have, 

INTERCONNECT SPECIAL TIES. INC. 

(800) 752-4777 FAX (714) 447-3976 

~ ..... -
TERMINAL BLOCKS AND 

IC SOCKETS 

(800) 752-4777 
Everything For Your Connector Needs 

SPECIALIZING IN Hard to Find Components 
and Value Added Service 

Manufacturers and Sales Offices Directory 
OAS INC., See Optimum Applied Systems 

OCEAN MOnONS CO~ p.o. Box 130, BaningIon, RI 
02806, Tel: 401-248-1394, FAX: 401-248-0075; FSC No.: 
64654 .•.•.. ..••.. ....•.. .••...•.. .•. ..•....•... a·11124 

L.ocsJ Seles OffIces & Reps 
CO ~_, Control Agcy.1nc. ............ 303-694-9214 
UT Salt Lake City, Comrol Agcy •.•..•..•••. 801-268-9680, 

FAX:801-268-9924 

OCEAN STATE THERMOTICS. INC.. 27 Thurber Blvd., 
Smilhtield. .RI 02917, Tel: 401-231-4640, FAX: 401-231-
4641; ErnpI.: 50; SIs. Mgr: Stephen R. Hecht; DiBt. Mgr: 
Stephen R. Hecht 

NO CharIoIIe, Z8Ico Assocs. .............. 704-541-6122 
OH Columbus, OhIo SemiIronics Inc. .•••• 614-468-9581 
OH Dayton. Mol.wk InIrOnIcs ......... :.. 513-434-6873 
OH No. Ridgeville, TMS, Inc. .............. 216-327-3527 
OK Stillwater. AcudaIa Inc. ................ 405-743-1886 
OR, Portland, Topp Engrg. SIs. Corp. ...... 503-244-7265 
PA Pittsburg, TMS................. ....... 412-221-2338 
RI Narragansett, Pat Assocs. ............ 401-783-95911 
TX Austin, AcudaIa Inc. .. .. .. .... .... .. ... 214-424-3561 
TX HouaIon, AcudaIa Inc. ................ 713-56().2451 
TX' Plano, AcudaIa Inc. ................... 512-478-1018 
UT Salt Lake CIty. Me Squared, Inc. •••••• 801-298-3388 
VA Waverly. a-Tach ................ 804-634-2417 
WA Bellevue, Topp Engrg. Sis. Corp. ...... 206-747-5400 
can Brossard, Onl. CTH Industrial Controls.' 

....................................... 514-671-2181 
OCE' GRAPHICS, 385 Ravendale Dr. Mountain View, CA can Edmcnton, Alb., CTH Instrs. ........... 403-468-2900 

94039, Tel: 415-964-7900, FAX: 415-961-8152; SIs. Mgr: can Samla. Ont, Armstek Controls ........ 519-332-0100 
Bill Manos; DiBt. Mgr: Bill Manos can Toronto, Ont, Armstek Controls ....... 418-251-3111 

OCTAGON SYSTEMS, 6510 W. 91st Ave., Westminster, 
CO 80030, Tel: 303-430-1500, FAX: 303-428-8126 

OCULAR IN~ 610 Presidential. ste. 100, Rlchstdson, TX 
75061, Tel: 214-437-2561, FAX: 214-437-2562; EmpL: 
110; SIs. MgT: Ben Kwong ............... 801106-1107 

L.ocsJ SeIe8 OffIces & RepS 

CA San Dimas, A-F Sis. Engrg. ........... 714-599-4412 
CO Arvada, Arrowhead Sis. ............... 303-423-5556 
FL Hollywood. Advantage Ccmps. • . . . . . • . 305-962-~ 
II.. Arlington HQIS., Coombs & Assocs. ... 708-439-9810 
IN Fort Wayne, Menze SIs................ 219-747-5616 
MA Swansen, Wm PoIsson & Assocs. .". 508-8n-3655 
MN Ccrooran, Mkig. Assocs. .............. 612-420-2506 
Me Kansas City, EPI,Inc. ................. 818-523-8911 
NJ Wayne, Paul Breen Assocs. .. ......... 201-898-8683 
NO Durham. Advantaee CoIJ1lS. .......... 919-383-0933 
PA Newton, IndL Sis. Assoc. .............. 215-86().2076 
TX Dallas, Component Technlg. .......... 214-783-8631 
WA Renton. KR. Jensen SIs. Co. ...•. . . . . . 208-2n-2n2 
WI Milwaukee, Coombs & Assocs. ....... 414-351-6123 

ODU-USA, INc.. ODU-KONTAKT GmbH, 4620 Calle 
Quetza~ CamarIllo, CA 93012, Tel: 805-484-0981, FAX: 
805-484-7458; Empl.: 1; SIs. Mgr: RaH Eberlein 

OECO CORP. 4607 s.e. International Way, Milwaukie, OR 
'97222, Tel: 503-659-7932, TELEX: 36-0350, FAX: 503-
653-6310; FSC No.: 95266; EmpL: 700; Sis. Mgr: Deve 
Fuller, VP Sis. 

OGALLAlA ELCTRNS., Div. Arnold Engrg. Co.. Box 59, 
Ogallala, NI: 69153. Tel: 308-284-4093, FAX: 308-284-
4740; EmpI.: 41; SIs. Mgr: Ii. L HarrIngton 

OGDEN MANUFACTURING CO. 48 W.Seeg8rs Road, 
Arlington HeIghts. Il 60005, Tel: 708-593-8050, FAX: 708-
593-6062; EmpI.: 250; Dis/. Mgr: Gordon D. Hcllander 

FAX: 614-486-0743 
OHIO SEMITRONICS, INC~ 1205 Chesapeake Ave.. 

Columbus, OH 43212, Tel: 614-468-9561; FSC No.: 12066; 
EmpI.: 47; SIs. MgT: G. Clagett ........... a.1925-1944 

L.ocsJ SeIe8 OffIces & Reps 
Al.. Huntsville, Detarep Inc. ............... 205-661-0361 
AZ Tucson. Sheldon Equip. ..... .. .. . ..... 602-722-1452 
CA ArcadIa, Van Got! & Assocs. .,........ 818-445-9728 
CA Fremont, FLW, Inc..:.................. 415-651-6511 
CO Denver, Me Squared Inc. ............. 303-286-1414 
DC DumIries, Electra-Tach ............... 703-67().6962 
FL Margate, Detarep ..................... 305-968-6569 
FL Orlando, Datarep ..................... 407-843-5224 
GA Marietta, FLW ........................ 404-424-1731 
II. Columbia, R.L Weisheimer & Assocs. 

....................................... 314-467-7328 
IL Park Ridge, EIcIm. Instr. Assocs. ...... 708-286-2290 
IN IndianapoUs, Electronic Instr. Assocs. 

............... ,....................... 317-257-7231 
KS Kansas CIty. R.L Welshelmer & Assocs. 

....................................... 818-561-1711 
MD Edgewood, Electra-Tach, Inc. ......... 301-876-2254 
MI Millard, TMS .......................... 313-36().1514 
MN MlnneapoUs, The Mark Co. ..........• , 612-933-3026 
NJ Garwood, E.R. Mertz, Inc. ............. 201-232-4643 
NJ Haddonfield, GL WilUams & Assoc. ... 609-428-6060 
NM Albuquerque, Me Squared Inc. . . . . . . . . 505-293-8090 
NY Latham, L-Tron Corp. ................. 518-489-7810 

EJ 
FAX: 708-675-1505 

OHMITE MANUFACTURING co., 3801 W. Howard St. 
Skokie, II. 60076, Tel: 706-675-2600, TELEX: 72-4433; 
FSC No.: 44655; SIs. MgT: KIm Youngblood; DiBt. Mgt: Ed 
Kason .................................... A.1t68-1984 

LDcal SeIe8 OffIces & Reps 
Al.. Huntsville, Over & Over .... .. .. .. ..... 205-637-7105 
AZ Tempe. EIctm Dev. SIs. ............ ... 802-438-1547 
CA Los Angeles, Wiley Co. ............... 213-668-1611 
CA Santa Clara, Rcee MkIg. ...... :....... 408-492-0197 
CO Wheal Ridge, Cluff & AsSocs. ......... :j()3-425-6604 
FL Altamonte Spgs.. Over & Over ........ 407-332-1222 
GA Norcross, Over & Over ............... 404-448-6205 
Il Ml Prospect. Dombrow Co. ........... 708-253-3326 
IN Indianapols, leslie M. DaVee Co. •..•. 317-842-3245 
IA Cedar Rapids, SpecIrwn SIs. .......... 319-386-0576 
KS Overland PI<., Spectrum Sis. .......... 913-646-6811 
MA Norwood. MacInnis Co. ............... 617-762-8090 
MI Farmington HUIs, R.c. Merchant Co.... 313-478-4600 
MN Minneapolis, EIec. Ccmp. Sis. ......... 612-933-2594 
Me Florissant, Spectrum Sis. ............. 314-921-1313 
NJ Englewood Cliffs, Ed Glass Assocs. ... 201-592-0200 
NY Vleler, Net Sis. ........................ 716-824-1844 
NO Charlotte, Over & Over ............... 704-542-9111 
NO Raleigh. Over & Over ................. 919-678-7338 
OH Westlake, Baehr GreenIeaI & Assoc. •• 218-892-1 no 
OR Beeverton, EclIpse Mkig. ... ........... 503-642-1661 
PA Nsrbeth, Bresson Assocs. ............ 215-664-6480 
PA Warrendale, Baehr GreenIeaI & Assoc. 

. .. .. .... .. .. . .. .. .. .. .. .. .. .... .. .... . 412-934-3068 
TX Richartfson, Pro-Comp Sis. ........... 214-669-1500 
WA Redmond, eclipse Mkig. .............. 206-666-6991 
EXP Skokie, II.., Ohmite MIg. Co. ........... 706-675-2800 
can P'lCkerlng, Dot, AC. Sinmonds & Scns 

L.ocsJ DisIrfbutors 
AR Ft SmRh, Carlton Bales ............. .. 
CA El Monte, KImball & Stalk ............ . 
CA Fountain Valley, Component Ctr •...... 
CA Oakland, Brill EIcIms. ............... .. 
FL Orlando, Hammond EIcIms. .......... . 
Il Chicago, Newark EIcIms. ............ . 
IL Palatine, Ohm EIcIms. .............. .. 
IN Indianapolis, Bellinds. .............. .. 
MA Hingham, Sager EIcIms. .... , ........ . 
MI Livonia, AS EIcIms. ................. .. 
MN St Pau~ Gopher EIcIms. ............. . 
NJ Camden, GAS EIctrns. ............... . 
NY Buffalo, Summit Distrs. .............. .. 
NY Lynbrook, P ..... Radio Corp. ...... . 
NY Rome, Rome EIcIms. ............... .. 
OH Akron, AESCO EIctms. , .............. . 
OH Dayton. Stotts-Friedman Co. ........ .. 
OH Warren, REM Elclms. Supp. ......... .. 
SC ,Columbia, Dixie Elclms. .............. . 
TX Richardson, Allair Co. ............... .. 
TX Stafford. HarrIson equip. ............ .. 
WA Richland, Radar EIec. ................ . 
WI Milwaukee, Marsh Elclms. ,: .......... . 
can Don Mills, Dot, Saynor VEnh ........ . 
can WiIloWdale, Ont, EIectro-Sonic •......• 

418-839-8041 

501-646-6201 
818-444-2594 
60().879-3550 
415-634-5698 
407-649-6080 
312-784-5100 
708-358-5500 
317-675-8200 
617-749-6700 
313-525-1155 
612-49().4900 
609-964-8560 
718-667-2800 
516-593-2121 
315-337-5400 
218-762-8618 
513-298-5555 
216-373-1300 
603-n9-5332 
214-231-5166 
713-879-2800 
509-943-6336 ' 
414-475-8000 
416-445-2340 
418-494-1666 

OHMTEK INC., Vishay, 2180 Uberty Dr. Niagara Falls, 
NY 14304, Tel: 716-283-4025, FAX: 718-283-5932; FSC 
No.: 57489; EmpL: 205; SIs. MgT: WilHam ClMeIIo 
.........•.•.........••.•... : .• :........... A·11165-1917 

Loea/Seles OffIces & Reps 
Al.. Huntsville, JWL Assocs. .............. 206-683-1712 
AZ Chandler. MIssion MkIg. Grp. ......... 802-786-0604 

752 North American offices only. For worldwide reps & distributors, see VoL W. EEM 1991 



·Manufacturers and Sales Offices Directory 
/lZ. PhOenix, Howe & Howe SIs., Inc. .. .... 602-264-7971 
CA Glendale, Mission Mktg. Grp. .. .. .. .. .. 818-247-11110 
CA Redwood City, James S. Heaton Co. ., 415-367-11000 
CA San Diego, V.E.c. ..................... 619-890-5112 
CA TusIin, v.e.c.-Loa Angeles ............ 714-544-7024 
co Loveland, V.E.c.-Rocky MIn. .......... 303-667-7500 
CT WalllngIoId, ConlI Rep Assoc., Inc. ... 203-269-1145 
FL AIIamonIe Springs, Semlmnic Assoc., Inc. 

....................................... 407-831-8233 
Fl Clearwater, Semtronic Assoc., Inc. .... 813-481-4875 
FL Ft l..auderdaJe, Semtronlc Assoc., Inc. 

GA RosweI~ JWl. Assocs. .............. .. 
IL Skokie, IRHlfinois .................... . 
IN Ft wayne, Scott EIctms. ............ .. 
IN Indianapolis, Scott EIctms. .......... .. 
KS Olathe, Tach. SIs. Assoc. Inc. ........ . 
MD LutheMlle, JA DougheI1y Sis., Inc; ... . 
MA Sterling, ~ CofI1lB. Inc. .... . 
.MA Westwood, Camp. Rep. Assoc., Inc. .. . 
Mt Plymouth, Jay Mktg. Assoc. .......... . 
MN Bloomington. IAI 01 MN ............. .. 
MN Ellna, Dunlop Consultants .......... .. 
MN MinneepoIis, Dunlop Conslts. •.......• 
MO St Lwls, Tech. Sis. Assoc., Inc. ...... . 
NJ Flanders, K & R Eng. SIs., Inc. ....... .. 
NM Albuquerque, NeIcO EIecIronix ....... . 
NY Rochester, L-Mar Assocs. •...........• 
NC Cha1oIIe, JWl. Assocs. .............. . 
NC Raleigh, JWl. Assocs. ................ . 
OH Aurora, EMA. Inc. .................... . 
OH CentervIlle, eM, Inc. ............... .. 
OH Worthington, EMA, Inc. .............. .. 
OR Beaverton, N.R. Schultz Co. .......... . 
PA Horsham, TMI, Inc. .................. .. 
TX Delles, Edward F. Avmond Co. ...... .. 
TX Houston, Edward F. Avrnond Co ...... . 
WA Bellevue, UniComp .................. . 
WI Milwaukee, IRI-Wlsconsin ............ . 
PR Cagues, Camp. Rep. Assoc., Inc. ..... . 
can Concord. Ont, Keytronics, Inc. ..•..•.. 
Can Kenat&, ant, Keytronlcs, Inc. ......... . 
Can Ville St Laurent, Que. Keytronics, Inc. 

305-731-2484 
~loo 
312-967-8430 
218-4811-5690 
317-641-0010 
913-829-2800 
301-321-7890 
508-422-7641 
617-328-3454 
313-458-1200 
612-854-8027 
612-933-9070 
612-544-1070 
314-521-2044 
201-584-5235 
505-293-1399 
718-381-9100 
704-541-5750 
918-787-4826 
218-562-6104 
513-433-2800 
614-438-9452 
503-643-1644 
215-441-4300 
214-828-7620 
713-943-3149 
208-868-5124 
414-788-9393 
809-748-6550 
418-669-2262 
613-564-0060 

514-745-5800 

OK INDUSTRIES, INC. 4 Executive Plaza, Yonkers, NY 
10701, Tel: 914-968-6900, TELEX: 12-5091, FAX: 914-
969-6650; Empl.: 200; SIs. Mgr: John MaIboeuf 

OLEKTRON CORP. Signal Technology Corp., 61 
SUlton Road. Webster, MA 01570, Tel: 508-943-7440, FAX: 
508-949-1604; FSC No.: 32252; Empl.: 160; SIs. Mgr: 
MiChael Smith 

OLFLEX WIRE & CABLE, INC. 30 Plymouth Street, 
Fairfield, NJ 07004, Tel: 201-575-1101, FAX: 201-575-
7178; Empl: 25; SIs. Mgr: Peter Deschner 

OUVER ADVANCED ENGINEERING, 320 W. Arden St, 
Glendale, CA 91203, Tel: 818-24O-ODBo, FAX: 818-240. 
6131; Empl.: 28 

OLYMPIC WIRE & CABLE. 1 Madison Rd, Fairfield, NJ 
07006, Tel: 201-227-7996, FAX: 201-227-1606; FSC No.: 
63830; EmpL: 35; Dist. Mgr: Yvalle ArCher 

OMNIBYTE CORP. 245 W. Roosevelt Ad. Bldg. 1-5, W. 
Chicago, L 60185, Tel: 708-231-6880, FAX: 708-231-
7042; Empl: 30; SIs. Mgr: Paler Czuchre 

OMNIPrinf 
FAX: 408-747-0358 

OMNIPRlNT, INC. 1188 Elko Drive, Sunnyvale, CA 94089, 
Tel: 408-745-6400; EmpL: 12 ............. 001102-1105 

Local Sales Officiis & Reps 
CA Irvine, OBI Distrs. ..................... 714-250.9003 
II.. Arlington Heights, Coombs Assoc., Inc. 

. ...................................... 312-439-9610 
NJ Fords, Marlin Dets .................... 201-738-7200 

OMNI SWITCH USA, INC. 21630N.I9thAve.,Ste. 8-16, 
Phoenix, AZ 65027, Tel: 602-582-0629, FAX: 602-582-
0665; Empl: 100; SIs. Mgr: Peggy Ann Wenze~ VP. 

FAX: 708-893-9991 
OMNI VISION INC., 168 N. Brandon Dr. Glendale Heights, 

II.. 60139, Tel: 708-893-1720; SIs. Mgr:WaIt Kowalski 
................................................. a·ll09 

OMRON ELECTRONICS, INC, Control Components 
Division. 1 East Commerce Dr. Schaumburg, IL 60173, 
Tel: 708-643-7900, FAX: 708-643-6081; Empl.: 300; Dist. 
Mgr: Mac Rowell 

OMRON ELECTRONICS, INC., F A Systems Div. One 
E. Commerce Dr., SChaumburg, IL 60173, Tel: 708-643-
7900, FAX: 708-643-7787; Empl.: 300; SIs. Mgr: Sal 
Scafidi 

OMlTTEC, Odetics, Inc., 1515 S. Manchester Ave., 
Anaheim, CA 92802 Tel: 714-758-0200, TWX: 910.594-
1461; SIs. Mgr: Robert Asher 

ONAN POWER/ELECTRONICS, 9713 Valley View Rd, 
Minneapolis, MN 55344, Tel: 612-943-4600, FAX: 612-
943-4627; FSC No.: 3Z577; EmpL: SOO; SIs. Mgr: Jim VogI 

ONEAC CORPORATION, 27944 N. Bradlay Ad, 
Libertyville, IL 60046, Tel: 70B-618-8000,60().327-8B01, 
TWX: 757024 ONEAC USA; Empl: 250; SIs. Mgr: John 
Jeter; Dist. Mgr: Herb Goldstein 

OLYMPUS CORPORATION, Industrial Fiberoplics ONSET COMPUTER CORP., 199 Main St, PO Box 1030, 
N. Falmouth, MA 02556, Tel: 508-563-9000, FAX: 508-563-

Division, 4 Nevada Dr., Lake Success. NY 11042-1179, 9477; ErnpL: 10; Sis. Mgr: Lon Hocker. 
Tel: 518-488-36ao, FAX: 516-488-3973 

OMATION INC. 601 Presldentel Dr. Richardson, TX 75061, ONSHORE TECHNOLOGY, 1917 W. 3rd St, Tempe, /lZ. 
Tel: 214-231-5167, 6OD-553-9119, FAX: 214-783-9072; 85281, Tel: 602-921-3000 
EmpL: 15; Sis. Mgr: Nancy James 

.n:OMEGIl: 
FAX: 203-359-7990 

OMEGA ENGINEERING, Box 4047, StamIord,CT 06907, 
Tel: 800-826-6342; EmpI.: 500; SIs. Mgr: Peter Cesiraghl 
& NeIeon Herr ......... 801760, 1854-1855, 1945-1948; 
C.17I1; 001013, "01, 1142, "91, 1307, 1368-1369, 

1422 

OMICRON ELECTRONIC, Ang-Keullmann-Str. 8, 
Hohenems, Austria A-8B45, Tel: 0/5576/4010.0, FAX: 
6/5576/5153; EmpL: 10; SIs. Mgr: Marc Andress Vogg; 
Dist. Mgr: Marc AndreaS Vogg 

OMNICOMP GRAPHICS CORP, 1734 W. Sam Houston 
Pkwy N., Houaton, TX 77043, Tel: 713-464-2990, TELEX: 
285601, FAX: 713-827-7540; EmpL: 40; SIs. Mgr" Rlchard 
A. Jones 

ONTRACK DATA RECOVERY, INC., Ontrack 
Computer Systems, Inc.. 6321 Bury Drive, Ste.15-19, 
Eden Prairie, MN 55346, Tel: 800.a72-2599, FAX: 612-
937-5750 

OPAMP LABS, INC. 1033 N. Sycamore Ave., Los 
Angeles, CA 90038, Tel: 213-934-3566, FAX: 213-462-
8490; FSC No.: 24699; EmpL: 18 ............... 001014 

OPHIR TECHNOLOGY INC. 4001 Via Oro Ave., Lorig 
Beech, CA 90810, Tel: 213-834-0202, FAX: 213-834-7730; 
ErnpL: 26 

(@.OPTEK 

FAX: 214-323-2396 
OPTEK TECHNOLOGY INC. 1215 West Crosby Ad, 

CerroIIton, TX 75006, Tel: 214-323-2200; ErnpL: 2000; SIs. 
Mgr: Larry Newman; Di$I. Mgr: Kas Kunz ..... 801333 

LDcaI Sales Officiis & Reps 
AZ Scottsdale, Pinnacle Camp. Sis. ••••••. 
CA Tonance. Detomas;& Grupp Inc. .... .. 
AZ Tucson, Pinnacle Camp. Sis. ........ .. 
CA EsooncIIdo, Uni Rep Co. ............ .. 
CA MIssIon HIlls, Detomas; & Grupp Inc. •. 
CA Mountain Voew, Maroon .............. . 
CO Wheal Rtdge, Waugaman Assoc. .... . 
CT Stratford. VISTAssociates ............ . 
Fl Boca Raton, s. Atlantic Camp. SIs. •••• 
Fl Oriando, South Atlantic Camp. Sis. ...• 
FL WInter Haven, S. Atlantic Camp. Sis. .. 
GA Norcross, South Atlantic Camp. Sis. ..• 
II.. Arfington Heights, KMA SIs. Co. ....... 
IN Indianapolis, EIctms SIs. & Engrg. ••••• 
KS Parker, S.W. Assoc. .................. . 
IA Cedar Rapids, c.H. Hom & Assoc. ...• 
MA Marlborough. VISTAssocIaIes .•..•.... 
Mt Brighkln, AP. Assocs. ................ . 
MN Bloomington. Tecteem .............. .. 
MO St louis, John G. Macke ............ . 
NJ West CatdweI~ TeChnical Mktg. Grp. .. 
/IN Albuquerque, S.W. SIs. .............. .. 
NY Clark Mills, KLM Gamer ............ .. 
NY Melville, Technical Mktg. Grp. ........ . 
NY PIttsford, KLM Garner ................ . 
NC Raleigh, South Atlantic Camp. Sis. ..•. 
OH Deyton, MIdwest Mktg. Assocs. •.•.•.• 
OR Beeverton, Earl & Brown Co. Inc. .... .. 
PA BroomeII, LD. Lowery Inc. .......... .. 
TX Austin, Ion .......................... .. 
TX Grand Prairie, Ion .................... . 
TX Houston. Ion ........................ .. 
UT Salt Lake CIty, Waugaman .......... .. 
WA Redmond, Earl & Brown Co. Inc. .... .. 
WI Milwaukee, KMA .................... .. 
Can Richmond, Ont, Renmark EIctms. Ltd 

Local DiBtribuIors 
CA Compton, Harper-8.I.D ................ . 
CA Culver CIty, Hsmilton-Avnet ....•.•...• 
CA Los Angeles, Bellinds. ............... . 
CA Tustin, Added Value ................ .. 
CA Tustin, AVED ........................ . 
Fl Orlando, Chip SUpp. ................ .. 
IL Chicago. Newark EIctms. ............ . 
MD Ga.~hersburg, PIoneer-TeChnig. ...... . 
MA Norwood, Gerber EIctms. ............ . 

OPTEK 

602-994-0441 
213-818-8898 
602-8B8-1728 
619-748-5131 
818-365-5300 
415-964-6046 
303-423-1020 
203-375-5456 
407-391-1034 
407-857-3650 
813-423-0853 
404-447-6154 
708-398-5300 
317-849-4260 
913-898-8552 
319-393-8703 
617-481-9277 
313-229-8550 
612-854-6816 
314-432-2830 
201-226-3300 
505-899-9005 
315-853-6126 
518-351-8833 
718-361-8350 
919-852-4676 
513-433-2511 
503-643-5500 
215-358-5300 
512-331-7251 
214-647-8225 
713-537-7717 
601-261-11602 
206-8B5-5064 
414-259-1771 

418-881-6844 

213-979-5090 
213-558-2000 
213-828-6778 
714-259-8258 
714-259-8258 
407-298-7100 
312-764-5100 
301-921-CI660 
617-788-8000 

[§~~11110....
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 100h 51 . Oakland. CA 94606 

(13 OHMITE) 
(213) 452-8002 

omRon~ 
Responsive Innov_tion 

The 
Largest 
Relay 

Distributor 
in the World. 

The 
Largest 
Relay 

TImer & 
Counters 
Distributor 

In the World. 
Orders Plac" by 3:00 p.m. are 

Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Dekland, CA 94606 

EEM 1991 North American offices only. For worldwide reps & distributors, see VoL W. 753 



OPTEK Manufacturers and Sales Offices Directory 

NY Melville, Arrow EICIms. •..•..••..•••.•. 516-391-1300 
OHCleveiand, PIoneer Standard.......... 216-587-3600 
WA 'Belleview, Bellinds. .......•........•. 206-747-1515 
can PoInte Claire, Que., Future EIcfms. .... 514-694-7710 

,!)oPt ••• co. 
The Optical Communication Company 

FAX: 301-948-6357 
OPTELECOM, INC. 15930 Luanne Dr. GaIthersburg, MD 

20877, Tel: 301-840-2121; FSC Il10.: 59338; EmpL: 50; SIs. 
MgT: Pamlmaa .........•....•........... a0 1227-1229 

OPTICAl.' & CONDUCTIVE COATINGS, Meridian 
lnels., Inc.. 428 N. Buchanan Cir. 68, Pachaco, CA 94553, 
Tel: 415-798-6066, FAX: 415-796-4789; FSC Il10.: 9U775; 
EmpL: 8; SIs. MgT: GIBnn G. Grupe 

OPTO PLUS 0 INC. 23382 Medaro, UnH A, MiSsIon Viejo, 
california, CA 92891, Tal: 714-380-8654, 600-486-6768, 
FAX: 714-380-0761; EmpL: 7 

OPTO TECHNOLOGY, INC. 562 Chaddick Dr. Wheelng, 
IL 60090, Tel: 706-537-4277, FAX: 706-537-4765; En1Jl: 
25; SIs. MgT: Thomas W, Hagberg, SIs.Mgr. 

OPTO 22, 15461 SpI'IngdaIa at, Huntington Bch. CA 92649, 
Tel: 714-891-5661, FAX: 714-893-0667; E~: 140 

FAX: 213-214-1721 
OPTR~/SATOR~ 3830 Del Amo Blvd. Ste. 101, 

Torrance. CA 90503, Tel: 213-214-1791; Empl: 12; SIs. 
MgT: Ken Yoshikawa; Dist.Mgr: Ken Yoshikawa 
................ , .......................... a0 1110-1111 

FAX: 503~690-9891 
ORCAD, 3175 N.W. Aloclek Dr. Hillsboro, OR 97124, Tel: 

503-69<HI881; Ernpl: 60; SIs. MgT: Scott Gustafl; DIst. 
Mgr: Kevln O'lane ................... , ..... : .... 001125 

Local DiBITIbulots 
lIZ. Scottsdale, Tusar .. .. .. .. .. . .. .. .. .... 602-988-3686 
CA Garden Grove, AdVanced Digital Grp. 

CA Santa Clara, EIcor Assocs. .......... .. 
GA SnelM11e, EIectro-Cadd .............. . 
KS Overtand Park, Walker Engrg., Inc. ...• 
MA Wilmington, OGA Assocs., Inc. ....... . 
MI Bloomfield Hills. MacKellar As8ocs. .. . 
I'lJ Manalapan, Bela Lambda, Inc. .•..••.. 
NC Raleigh, Tingen Techn. SIs., Inc. .....• 
OR Portland, AVCOM EOA .............. . 
TX Houston, Abcor, Inc. ................ .. 

714-897-0319 
408-98IHI868 
404-552-8613 
913-688-0089 
617-935-3001 
313-335-4440 
201-446-1100, 
919-670-6670 
408-980-8868 
71~1 

OPTICAL CABLE CORP. P.e. Box 11987, Roanoke, VA 
24022-1987, Tel! 1-800-822-7711, TELEX: 705-290, FAX: 
703-285-0724; FSC Il10.: 6Y528; Empl: 50; SIs. MgT: Luke 
J. HuybrBchts, VP/Sis.; Dist. MgT: Chuck SUral, Natl AccIs. 
Exec. 

Local Sales Offlces & Reps 
lIZ. Scottsdale, JKA Associates .......... . 
CA Sante Clara; Nova-Tronix ........... .. 

602-990-8804 ORCUS, Box 16022, Kansas City, MO 64112, Tel: 913-897-
406-727-9530 5128, TELEX: 4994037, FAX: 913-697-5466; SIs. MgT: 

Menford E.,ron 
OPllCS FOR RESEARCH, INC., P.O. Box 82, Caldwal~ 

I'lJ 07006, Tel: 201-228-4480, TELEX: 497-4843, FAX: 
201-226-0915; E~L: 27; SIs. MgT: Donald K. Wilson 

OPTIMA ELECTRONIC PACKAGING SYSTEMS, 
2166 Mountain Industrial Blvd, Tucker, GA 30084-5088, 
Tel: 404-496-4000, FAX: 40+498-4041; FSC Il10.: 10110; 

, En1Jl: 150; SIs. Mgt: Don Southwell ..... C0 1064-10611 

Local SaIe8 Offlces & Reps 
lIZ. SCottsdeIB, Arcom SIs., InC. ......••..• 602-947-5745 
CA Garden Grove, Eisco EIctms., Inc. ... .. 714-891-4621 
CA Santa Clara, Nova-Tronix ............. 406-727-9530 
CO Denver, Promolech, Inc. .....•.•...... 303-892-8484 
FL Oviedo, Conley & Assocs., Inc. ........ 407-365-3283 
GA Roswel~ Acurep Associates, InC. •..•.• 404-998-500II 
GA Tucker, Optima EIctm., Packaging ••••• 404-496-4000 
IL ArHngton Heights, Berndt Assocs., Inc. 

. . .. .. .. .. .. . .. .. . .. .. . .. .. .. . .. .. .. .. . 706-832-0900 
MA MilliS, SeImark Assocs., Inc. ........... 506-376-2914 
MI Madison Hgts., OEM EJactronIc Sis., Inc. , 

.••........•........................... 313-583-1500 
MN. ,Mlnrieapolls, Homgren Assocs., Inc. .. 612-574-9983 
Me BridgaIon, Be EIctm. Sis. ............. 314-739-6683 
I'lJ Berkeley HeIgh1s, Cambridge Allen & Assocs., 

......................... " ...... ,. .. .. . 908-464-0203 
NC Raleigh, Godwin Assocs. .,........... 919-676-6000 
OH Cleveland, CA Robinson Co., Inc. .... 216-473-6044 
lIT Salt Lake City, Sierra TechniCBI Salas 

....................................... 801-566-9719 
VA Sterling, Beacon North, Inc. ........... 703-476-2480 
WA Bellevue, EI Tech..................... 206-746-7780 

OPTIMA PRECISION, INC. 775 SW Long Farm Ad., Wast 
Um, OR 97088, Tel: 800-544-4118, 503-836-2525, FAX: 
503-838-4545; EmpL: 6 

QPTIMATION, See Julie Research Labs 

CA Torrance, Satori EIec. ............... .. 
CO Denver, Aki Entprs. .................. . 
CO Denver, AKI Entprs. .................. . 
GA Atlanta, Satori EIec. .................. . 
OR Portland. VentUre EIctms. ............ . 
OR Portland, Ventur8 Eiex ............... . 
WA Seattle, Venture Elctms. ............. . 
TX Dalles, Satori E1ec ................... .. 
WA Bellevua, Venture Elex. .............. . 
WA Bellvue, Venture Elex ................ . 

Local DiBITIbulots 
CA Bu8na Park, Cypfess Elctms. ........ . 
CA Sen Diego, CWlress Elctms. ........ .. 
CA Sen Jose, Sierra West ............... . 
CA Sante Clara, Cypress Elctms. ...... : .. 
CO Englewood, Cypress EIctrns. ......... . 
OR Beaverton, Cypress EIcfms. .......... . 
OR Beaverton, I E C .................... .. 
OR Beaverton, lEe ...................... . 
WA Bellevue, LE.C. ....................... . 
WA Bothel\ Cypress Elctrns. ..... -........ . 
WA Bothwel~ Cypress EIctrns. .......... .. 

213-376-9478 
303-388-4488 
303-386-4466 
404-320-8482 
503-624-0617 
503-624-0617 
206-454-4594 
214-516-1946 
206-454-4594 
206-454-4594 

213-744-0055 
619-535-0011 
406-435-7477 
406-960-2500 
303-792-5629 
503-641-2233 
503-641-1690 
503-641-1690 
206-455-2727 
206-463-1144 
206-483-1144 

FAX: 409-258-5555 
ORAM HIGH VOLTAGE, Klemp Road, P.O. Box 1176, 

Dayton, TX 77535, Tel: 406-258-5553; E~: 27; SIs. Mgr: 
M. Su .................................. _. D0 1916-1917 

OPTIMIZED DEVICES, INC., 220 Marble Ave., ORBIT INDUSTRIES, Countis Industries, 2670 
Pleasantville, NY 10570, Tel: 914-769-6100, FAX: 914- L.ockheedWay,CersonCIty,NV89708, Tel: 702-662-6123; 
741-o729;~L:30 ' E""L:11; SIs. Mgr:JemesT.Countis 

OPTIMUM APPLIED SYSTEMS, 145 Palisade SI., Dobbs ORBIT INSTRUMENT CORP. 60 Cabot CL Hauppauge, 
Feny, NY 10522-1696, Tel: 914-893-9001; Ernpl: 30; SIs. NY 11768, Tel: 516-435-8300, TWX: 51()'221-2122, FAX: 

'MgT: H. Joseph BraId 

OPT INDUSTRIES,INC.300 Red School Lane, 
Phillipsburg, I'lJ 06665, Tel: 906-454-2600, FAX: 806-454-
3742; EmpL: 290; Dist. MgT: Sandra Keele 

OPTIVISION, INC. 1477 Drew Ave., SUite 102, Davis. CA 
95616, Tel: 916-756-4429, 6OQ.562-8934, FAX: 916-756-
1309; ErnpL: 19; SIs. MgT: Kathy Ernest 

. OPTO DIODE CORP. 750 Mitchell Ad., Newbury Park, CA 
91320, Tel: 805-499-0335, FAX: 805-499-8108; FSC Il10.: 
67109; ~: 12; SIs. Mgt: Russell Dahl 

OPTOB.ECTRONICS, INC. 5621 N.E. 14th Ave.,Ft 
L.eud8rdaIe, FL 33334, Tel: 305-771-2050, FAX: 305-771-
2052; EmpL: 25; SIs. MgT: L R. Hunt; Dist. MgT: L R. Hunt 

516-435-6458; FSC Il10.: 11283; Sis. Mgt: Jeanne 
Szabodas 

RUGGIDIZID 
SWlTCHPA. 

DlSlGNS 

FAX: 714~527-7552 
ORBIT INSTRUMENT OF CAL, OrbH Instrument 

Corp. 5606 Corporate Ave., CWlresa. CA 90830, Tel: 714-
527-0561, TWX: 51()'221-2122; FSC Il10.: 11283; SIs. 
Mgt: Graham, Vernon ................ '801826; 001143 

OPTOELECTRONICS/TEXTRON, 1309 Dynamic St., Local SaIe8 Offlces & Reps 

OREGON MICRO SYSTEMS, INC. 1600 N.W. 1891h P~ 
A4DO, Beaverton, OR 97006, Tel: 503-644-4999, FAX: 503-
629-0686; EmpI.: 8; SIs. MgT: Wayne Hunter 

ORIB. CORP. 250 Long Beech Blvd., Stratford, CT 06497-
0872, Tel: 203-377-8282, TWX: 710-453-6719, FAX: 203-
376-2457; ErnpI.: 149; SIs. MgT: Thorn. Connolly 

ORIENTAL MOTOR U.SA CORPORATION, 2701 
PIaz8 Del Amo, Ste. 702, Torrance, CA 90503, Tel: 213-
515-2264, TELEX: 664231 ORIENTAL TRNC, FAX: 213-
515-2879;~: 45; SIs. MgT: Don Stephens 

oAlENTALMOTOR USA CORP, Super Vexta, 2560, 
W. 237th Stre9t, Torrance, CA 90505-5217, Tel: 213-515-
2264, YaEX: 664231, FAX: 213-515-2879;~: 4 

ORIENTATION INC. 101 COo!idgeSt., Hudson, MA01749, 
Tel: 506-566-0509, FAX: 506-562-3789; SIs. MgT: Mark 
Johnson 

ORIGINAL ELECTRIC MFG. CO. INC., 123 Uncoln 
Blvd, Middlesex, I'lJ 08846, Tel: 201-271-5770, FAX: 201-
271-5774 ' 

~ ==-. -=---
------~---_ ....... ------ ----- -- - --~ =:: ~ ='= 
INSTRUMENTS 

FAX: 415-327-9881 
ORION INSTRUMENTS, INC., 180 Independence Dr. 

Menlo Park, CA 94025, Tel: 415-327-8800,800-767-4868, 
YaEX: 530942; SIs. MgT: Joe Murdlca, VP Sis. 
................................ , .......... 001308-13Q8 

Local SaIe8 Offlces & Reps 
AL' Huntsville, Shivers Instrs............... 205-881-7617 
lIZ. Tempe, Aztec Entprs. .......... ,...... 602-431-8401 
CA Belmont. WO~ InC. .;.................. 415-591-6535 
CA RedondoBaach, Ward/Davis Assocs. 

CO Denver, Aztec EntprS. ............... .. 
FL Seminole, Hertel< Corp. .............. . 
IL ChicagO, MacKellar Assocs. •••••••••• 
MO Ellicott City, Technology Sis. ........ .. 
MI Bloomfield Hills, MacKellar Assocs. .. . 
MI Grand Rapids, MacKellar Assocs. .... . 
MO SL Louia, HSES, Inc. ................. . 
NH NashIl8, MIT Assocs. .............. .. 
I'lJ E. Hanover, General CeIIlratIon ...•... 
NM Alluquerque, Aztec Entprs. .......... . 
NY FranIdort, KapitaJ InSIre. .••.•...•..•..• 
NC APex. Millar Technlgs. .............. .. 
OH. Columbus, MacKelIar,Assocs. ...... .. 
OK Tulsa, SCientIfic Dvcs. SW , .......... .. 
TX Houston, Scientific OeviceeSW •.....• 
TX Richardson, Scientific Dvcs., SW .....• 
lIT Seft Leka City, Azt8c Entpr. .. ......... 

213-643-8977 
303-779-6265 
813-584-0190 
312-243-1400 
301-461-7902 
313-335-4440 
616-956-1177 
314-567-7565 
603-889-5373 
201-426-2980 
505-262-1688 
315-894-4245 
919-362-7587 
614-646-3552 
916-665-8899 
713-645-4100 
214-231-8106 
801-467-4675 

Petaluma, CA 94975-0039, Tel: 707-763-59DO, FAX: 707- CA Sen Diego, D. Cary ................... 619-222-6639 LocalliisJrfbutora 
762-7383; Empl: 125 MA Tewksbury, Deleon SIs. ............... 617-851-9911 can Scarborough, On\., MuItltBSl. EIctms. . . • 416-809-6398 

754 North American offices only. For worldwide reps & distributors, see VoloW. EEM 1991 



Manufacturers and Sales Offices Directory 

ORMEC SYSTEMS CORP. 19 Linden Park, Roches1er, 
NY 14825, Tel: 716-385-3520, FAX: 716-385-5999; Empl.: 
50; SIs. Mgr: Gregory Woods 

ORTEL CORP. 2015 W. Cheslnut St, Alhambra, CA 91803, 
Tel: 816-281-3638, TELEX: 752434, FAX: 816-281-8231; 
SIs. Mgr: Bill Moore, V.P. 01 SIs. 

OSBORNE TRANSFORMER, 19636 Derby St, Detroit, 
MI48203, Tel: 313-486-9410, FAX: 313-468-4828; Empl.: 
20; SIs. Mgr: J. R Osbome 

-
OSCILLATEK -

FAX: 913-829-3505 
OSCILLATEK, A Dover Technology Company, 

620 North Lindenwood Dr., Olathe, KS 66062, Tel: 913-
829-1777; FSC No.: 57893; Empl.: 80; 518. Mgr: John S. 
PassigHa ..•.....•..•.....•.........•..... A'1426-1430 

Local Sales OfficaS & Reps 
AL Huntsville, Beacon EIcIms. ...•........ 205-881-5031 
AZ Scottsdale, Thorson Desert States . • .. 602-996-2444 
CA Long Bsach, L & M Engrg. ............ 714-770-2067 
CA Los Angeles, L & M Engrg ............. 213-417-3044 
CA San Diego, L & M Engrg. .. .. .. .. .. .... 619-486-1246 
CA San Fernando, L & M Engrg. .. . . . . . . .. 805-493-0262 
CO Aurora, Thorson Desert states .. .. .... 303-671-7344 
FL Boca RaIon, Beacon EIcIms. .......... 305-997-4518 
FL Clearwaler, Beacon Elclrns. ........... 813-796-2378 
FL Longwood, Beacon Elctms. .......•... 305-332-1940 
GA A~anta, Beacon Elctrns. . . . . . • . . • . . . . .. 404-256-9640 
IL Barrington, R-Tel< .. .. .. .. .. .. .. .. .. ... 312-382-4600 
IN Fl Wayne, R-TeI< ..................... 216-432-8783 
IA Cedar Rapids. Midwest Tech. SIs. . . . .. 319-385-4011 
KS Gooddard, Midwest Tech. Sis. ........ 316-794-8565 
KS Lenexa, Midwest Tach. Sis. ........... 913-868-5100 
MD BurtonSVille, Eestem Instrmn. .•....... 301-384-8500 
MA Needham, Addelco Corp. ............. 617-444-4754 
NM Albuquerque, Thorson Desert Slates 

.. . . .. . .. . . . . . . .. . .. . . . . .. . .. . .. .. . . . .. 505-293-8555 
NY Fairport, bbd Elclms.,lnc. ............. 716-425-1112 
NY Hertsdaie, Spectrum Sis ....... ,....... 914-472-8600 
NC Raleigh, Beacon Elclms. .............. 91 !H87-()330 
OH Miamisburg (Dayton~ EIcIm. Comps. Inc. 

. .. . .. . . . .. .. . . . . . . .. . . . .. . . . . . . .. . . . .. 513-866-3340 
OR Beaverton, Thorson Co. Northwest ... 503-644-5900 
PA Southampton, Eestern Instrmn. of PA 

. . • . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . .. 215-355-7700 
TX Dallas, McDonald Assocs. ............ 214-239-7236 
WA Bellevue, Thorson Co. Northwest ..... 206-455-9180 

OSCILLOQUARTZ, B & J Marketing, 17074 Dearbom 
St, Northridge, CA 91325, Tel: 816-993-0048, TELEX: 650 
2068183, FAX: 816-993-5758; Empl.: 125; Sis. Mgr: Alain 
Jendly 

OSHINO LAMPS LIMITED, 5-2, Minami-Shinegawa 2-
choma, Shinagawa-Ku, Tokyo, Japan, Tel: 03-3471-8548. 
TELEX: 0242-2117, FAX: 03-3450-3939; Empl: 300; Sis. 
Mgr: T. Koyarne .......................... B'1180-1181 

OSLO CONTROLS, 328 Industrial Ave., Cheshire, CT 
06410-1511, Tel: 203-272-2794, FAX: 203-272-3492; Sis. 
Mgr: J. J. Martinez ............................. a'1761 

Local Sales Offices & Reps 
AZ Phoenix, Westem Automation ........ 602-973-2384 
CA Laguna Hills. Western Automation .... 714-859-6988 
CA Mountain View, Frauman Assoc. ....•. 415-984-9464 
CO Englewood, CompuTech Mklg. ..•..... 303-773-3981 
CT Glestonbury, Pace Assocs. ........... 203-659-2266 
FL Boca Raton, Newell-Hynes ........... 407-392-3186 
FL Deerfield Beach, NeweR Hynes ....... 305-429-3207 
GA Lawrenceville, RL Panyik & Assoc. ... 404-923-3703 
IL Lisle, W-G Controls .............. .. ... 706-963-5954 
IA Anamosa, WG Controls . . . . . . . . . . . . . . . 319-482-3456 

.MN Sl Pauls, Kentronics .................. 612-845-7717 
MO Creve Coeur, Hill & Co ................ 314-432-1136 
NJ Englewood, Gray Assocs. . . . . . . . . . . . .. 201-894-0894 
NY Syracuse, Canavan-Scanlon Assocs.. Inc. 

....................................... 315-437-1271 
OH Cincimali, O. H. Bromberg & Assocs. 

PA West Chester, All Tach. Mklg ......... . 
TX Dallas, Glidden EIac1ro Equip. ....••.•. 
WA . Bellevue, MC Assocs. ................ . 
Can Scarborough, Ont, Banke EIctrns. ...•. 

Local DlstributDrs 

513-771-9333 
215-344-{)134 
214-341-0610 
206-746-7780 
416-292-5152 

AZ Phoenix, Beswltched ............•.... 602-275-4605 
AZ Tempe, LComp., Inc. .................. 602-730-1633 

CA Anaheim, Deco Elclms., Inc. . . • . . . . . . . . 714-630-8252 
CA Gardena, California Switch & Signal 

..................................... 1-800-421-2471 
CA Los Angeles, Mester Distrs. ........... 213-452-1229 
CA Redwood City, HdB .......... .. .. .. .. . 415-368-1388 
CA San Diego, Deco EIcIms., Inc. .... .. .. . 619-693-1595 
CA San Jose, Spectra Elclms. ............ 406-452-1590 
CA Tustin, Western Switches & Controls. Inc. 

....................................... 714-259-6144 
CA Van Nuys, Wes Garde CorT1lOnents .. 213-873-4802 
CO Aurora, Jet EIcIm. Supp., Co., Inc. ..... 303-384-1000 
CT Fair Haven, Control Comps. . . • . . . . . . .. 203-865-0300 
CT Walerbury, Century EIec. Suppa., Inc. 

.. .. . . . . .. .. . .. .. .. . .. . .. .. .. .. .. .. .. .. 203-755-0405 
CT West Hartford, We. Garde Components 

· . . . . . . • . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . 203-527-7705 
FL Lakeland, A A Elec. ................... 800-237-8274 
FL Lakeland, Wes Garde Components ... 813-644-7564 
II.. Addison, LComp., Inc. ................. 312-626-1400 
IL Carol S1ream, Wes Garde Components 

..................................... 1-800-323-9431 
IL CrystaJ Lake, Sub Sam ............... 815-459-4139 
IN Inclanapolis, Mar Elctms., Inc. ......... 317-633-6699 
KS Overland Park, Wes-Garde ........... 913-262-2718 
KS Wichita, LComp.,lnc. .................. 316-265-5100 
MD Kensington, Marine Air Supp. ......... 301-949-9580 
MA Canton, Impact Sis. Co. Inc ........... 617-821-1500 
MA Marlboro, Hardware Speciafties ....... 506-481-8622 
MI Sl Clair Shores, SPEMCO; Inc......... 313-771-2700 
MN Minnaapofis. Dot EIcIms. .............. 612-861-4561 
MN Minneapolis. Elclrn Center,lnc. ....... 612-371-5200 
MO Maryland Hgts.. LCOMP, Inc. ... . . . . . .. 800-325-1393 
Me St Louis, W .... Garde Comps. •... ..... 314-587-7776 
NJ Mt Laure~ Wes Garde Components .. 6011-775-6190 
NJ Oakland, Relay Specialties, Inc. ....... 201-337-1000 
NY Bohemia, Key Comps. ................ 516-567-7500 
NY Johnson City, Help Elclms. ........... 607-729-3528 
NY Woodside, SWitches Unltd.lnc. ....... 716-476-5000 
OH Shandon, Carlessa Corp. ............. 513-738-4477 
OH Westerville, wits Garde Components 

TX Dallas, GEECO Sis. Co ............... . 
TX Dallas, Wes Garde Components ..... . 
WI Grafton, Lakeview Elctms. .••..•..•... 
WI Mequon, Taylor Elec. ................ . 
Can Downsview, Ont, Weslburne EIc1rns. 

614-885-0319 
214-341-0610 
214-357-1768 
414-377-8250 
414-241-4321 

416-635-2950 

OSTBY-BARTON TEST PROBES, 487 Jefferson Blvd., 
Warwick, RI 02886, Tel; 401-739-7310, TELEX: 927573, 
TWX: 401-732-4937; Ernpl: 75; SIs. Mgr: Joe Burns 

OTTO CONTROLS, Otto Engineering, 2 E Main St, 
CarpenterSVille, IL 60110, Tel: 706-426-7171, FAX: 706-
426-1956; FSC No.: 21649; Empl: 200; Sis. Mgr_' R E 
Sparks ................................... B'1762-1763 

Local Sales Offices & Reps 
CO Denver, Advent Comps. Corp. . . . . . . . .. 303-455-1985 
AZ Scottsdale, Advent Comps. Corp. ..... 602-481-D044 
CA Anaheim, Gabriel & Assocs. .......... 714-866-0680 
CA San Jose, Wes1ron Assocs. ........... 406-997-7332 
CT Gulliford, Norris & Assocs. ............ 203-453-1613 
GA Norcross, South Atlantic Comp. .. .. .. . 404-447-8154 
IL Itasca, LTD Tachnlgs., Inc ............. 706-773-2900 
IN Fl Wayne, Menze SIs. ................ 219-747-5616 
MD Gaithersburg. Naudain Assocs. Southern, Inc. 

· . . . . . .. .. .. . .. .. .. .. .. . . .. .. . .. . .. .. .. 301-256-5040 
MI Madison HeightS, Pine SIs., Inc. ....... 313-589-0350 
MN Roseville, Vector Comp. Sis. .......... 612-831-1334 .. 
MO Florissant, Spectrum SIs. ............. 314-921-1313 
KS Overland PI<., Spectrum Sis. .......... 913-846-6811 
NJ Marlton, Naudain Assocs.. Inc. ........ 609-983-5300 
NJ Hackensack, Coaklay, Boyd & Abbett 

NC Raleigh, S. A~tic Comp. Sis. ....... . 
FL Orlando, S. Atlantic Comp. Sis. ....... . 
TX Dallas, Control Comps. Corp. . •....... 
WA Bellevue, James Findlay Co ...•....... 
WI Mequon, Bedgerep, Inc. .............. . 
Can Toronto, Ont, Wilson Entprs. ..•....... 

Local DistributDrs 
AZ Phoenix, Beswitched ................ . 
AZ Tempe, LCOMP .................... .. 
CA Gardena, Cal Sw~ch ................ .. 
CA Los Angeles, EI8ctric Switchas, Inc. .. . 
CA Santa Ana, Norstan EIcIms. .......... . 
CT Wallingford. Sager Elctrl Supp. .......• 
FL Orlando. Sager EIcIms. .............. . 
FL Pompano Beech, "-less Radio Corp. 

201-440-4114 
919-859-9970 
407-857-3650 
214-458-8877 
206-455-9597 
414-241-9200 
416-766-0510 

602-275-4805 
602-730-1833 
213-nD-2330 
213-660-1310 
714-540-4163 
203-265-4600 
407-240-3114 

· .. .. . . . .. .. . . . .. . . . .. .. . .. . .. . .. .. . ... 305-973-4141 
IL Adcison. LCOMP ..................... 706-626-1400 
IL Carol Stream, Was-Garde Comps. Grp. 

MD Columbia, Sager Elctrns. ............ .. 
MD Kensington, Marine Air Supp. ....•.... 
MA Hingham, Sager EIec. Supp. ........ .. 
MI Grand Rapids, AM EIcIms. .......... .. 

706-853-1460 
301-995-6580 
301-946-9580 
617-749-6700 
616-531-9300 

OUTLOO 

MO Kansas City, LCOMP ................ .' 816-241-0111 

MO Maryland HeightS, LCOMP ............ 314-291-8200 

NY Hauppauge, Sager Elclms. .. .. .. .. .... 516-346-1300 

NY Lynbrook, Peerless RecIo Corp. ....... 516-593-2121 

NC Raleigh, Sager EIcIms. .. .. .. .. .. .. .... 916-85D-9550 

NC Winston, Kirkman Elctms. ............. 916-722-9131 

PA Trevose, Sager Elclms. ............... 215-636-7491 

TX Dallas, AssocieIed Aircraft Supp. ...... 214-331-4381 

OUPIIN AMERICA, INC. 65 W. Easy Street 201, Simi 

Vailay, CA 93065, Tel: 805-52D-0882, FAX: 805-52D-0884; 

SIs. Mgr: Randy Ryan 

OUTI.AND TECHNOLOGY INC. 2144 S. Glencove Ln. 
Gretna, LA 70056, Tel: 504-394-4354, FAX: 504-394-4354; 
Empl.: 4; SIs. Mgr: George J. Mayfield; DIst. Mgr: George 

J. Mayfield 

OUTLOOK TECHNOLOGY, INC., 200 E Hacienda Ave. 
Campbel~ CA 95008, Tel: 408-374-2990, TELEX: 350479, 

FAX: 406-374-9273; SIs: Mgr: waner A. KIaes 

OSLO 
Over 

8.000.000 
SWitches & 
Indicators 
In Stock 

The 
Largest 
SWitch & 
Indicator 

Dlslflbulor 
In the World 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

OTTOe Controls 
MILITARY SPECIFICA~ION 

INDUSTRIAL AND COMMERCIAL 

FUll LINE AUTHORIZED DISTRIBUTOR 

.~~ 
ELECTRIC SWITCHES 

NCORPORATED 

2478 Fletcher Dr, los Angeles, California 90039-2897 

213-660-1310 800-421-8855 
FAX· 213-660-5130 

SEE COMPLETE PROOUCT LINE UNDER SWITCHES 
SECTION-5100.FREE CATALOG 31EM on REUUEST 

OTTO" 
CONTROLS 

over. 8.000.000, •• 
Relays & 
Switches 
in Stock. 

The 
Largest 
Relay & 

Switches 
Distributor 

in the World. 

Orders Placed by 3:00 p.ni. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 755 



OVENAI Manufacturers and Sales Offices Directory 
OvENAIRE-AUDIO-CARPENTER, oak CryaIIII 

Inc.. 708 ForreIIt St., ChartoItesvIIIe VA 22801, Tal: 804-
1177.:aoso. TWX: 91CH197-8063, FAX: 804-296-7286;FSC 
No.: 12020; ErI1!L: 180; SIs. Mgt'; Robert J. Mete 
....................... ; . .. . • . • . . . . .. . .. ... A-1432-1435 

LccaI Sales omces & Reps 
AI.. HuntavIIIe, L & D, Inc. ................. 206-837-1469 
CA a taro, MarkIIonIx ......... :......... 714-85&-0832 
CA Loa Angela&, MarIronIx ............... 213-782-7826 
CA San Mateo, MeMn SIs. ............... 41~7445 
DC Towson, Oickiaan Sales Co. .......... 301-823-0923 
FL Longwood, D. Asaocs. ................ 407-830-6976 
FL MaIIIand, Ellis & Asaocs. ............... 407-645-11-1 
GA Atlanta, L & 0 Inc. .................... 404-395-7079 
KS I..exena, MmEC AasocIates . .... . . . . . 913-541-0505 
Me Towson, DIcIcIson SIs. Co. ............ 301-823-0923 
MA Millon, Naton Assoc8. ................. 617~70 
NJ PanmJe, EIIech SIs. .................. 201-1167-1309 
NY Buffalo, QualIty CoInps. ........ ....... 716-837-5430 
NO Graenaboro, L & D, Inc. ............... 91&-292-3201 
NO ~ L&DII"IQ. ..................... 91&-676-5301 
TN BrisIoI, L&D II"IQ. ...................... 615-67&-2266 
TX euleSs, W. Pat Fraia Co. .......... .... 817-354-1144 
VIA SeaItJe, EII8ch, Inc. ................... 206-643-04330 
can ~ VIteI EIecIronics .••.••.•• 41&-67&-9720 

OVEN INDUSTRIES, 207 tIernpt ReI., p.o. Box 290, 
MechMIcaIug, PA 17055, Tel: 717-766-0721, FAX: 717-
766-4786; FSC No.: 21302; EmpL: 60; SIs. Mgr; T. M. 
Nolan 

OXLEY INC., 25 Busi .... PI<. Dr. P.o. Box 614, Branford, 
err 08405, Tel: 203-468-1033, FAX: 203-481-6971; FSC 
No.: 3R006; SIs. Mgt; carol cair .... A-170S; 801025, 

1179, 1335; 1>1479 

LccaI S/JJes omces & Reps 
CA Irvlne, ea. Wolf Asaocs. .......... .. 
CA Sunny Vale, Stout IneIs. .............. . 
MN St. Pau~ Hanks ...................... . 
PA PaoI~ SdIzar Co. Inc. ................ .. 
TX Aichardaon, Eagle ~ ....... .. 

714-261-6877 
40&-74&-0470 
612-464-8531 
215-644-5500 
214-238-5383 

PACCOM, 3928 1481h NE, Redmond, WA 98052, Tel: 20&-
883-9200, 800-426-6254, TWX: 911>-449-2973, FAX: 20&-
681-0508; EmpI.: 20; SIB •. Mgt'; B. RUdel 

PACE INC., 9893 Brewers CI., l.au'eI, Me 20723-1990, Tel: 
301-49C).986O, TELEX: 196296, FAX: 301-49&-3252; SIs. 

• Mgt; James K EIau8eII 

PACER INDUSTRIES, INC., 1450 First Ave., Chippewa 
Faile, WI 54729, Tel: 715-723-1141, TB.EX: 284755, FAX: 
715-723-7880; FSC No.: 60162; EmpL: 13; SIs. Mgt; 
Patrick Brennan; DIIlt. Mgt; PaIrIck Brannan 

PACIFIC INSTRUMENTS INC., 215 Mason CIrcle, 
Concord, CA 94520, Tal: 415-827-e<llO, FAX: 415-827-
9023; ErI1!L: 40 

PACIFIC MAGNETICS CORP. 2602 TransportaIIon Ave., 
SIa G, National City, CA 92050, Tal: 81&-474-11216, FAX: 

, 61&-474-3979; SIB. Mgt; Mary HI. 

PACIFIC MICROCOMPUTERS, Signal Technology, 
5855 OberlIn Dr. SIa B, San DIego, CA 92121, Tel: 61&-
453-6649; EmpJ.: 15; SIs. Mgt; Guy HaIac 

PACIFIC 
POWEll SOUIICE COIIP 

FAX: 714-891-1928 
PACIFIC POWER SOURCE CORP. 15122 BoIsa 

ChIca St., Huntington Bch., CA 92649, Tel: 714-89&-2691, 
800-654-2433; FSC No.: 57148; EmpJ.: 50; sis. Mgt; Russ 
Engle .. ;................................. 00221&-2221 

Local S/JJes omces & RePs 
AI.. Huntsville, W A Brown InsIrs. ..•..•... 205-630-9224 
CA San Jose, Amasco Corp............... 40&-282-1500 
CA Torrance, Amasco Corp. .............. 213-781-11494 
co Denver, AzI8c EnIpra. ................. 303-77lHi285 
AZ Tempe, AzI8c En1prs. ••• r...... ....... 602-431-11401 
FL Ft. Lauderdale, W. A. Brown Instrs. •••• 305-581-6444 
FL MeIxune, WA _ .•.••. .......... 407-723-0768 
FL Orlando, WA Brown InsIrs. ........... 407-646-9680 
GA Norcroas, WA Brown InsIrs. .......... 404-44!H160 
L Arlington Hgts., ComteI MIdwest •...•. 708-392-4040 
IN IIdanapoIa, ComteI Midwest ......... 317-253-1681 
KS Shawnee MIssIon, Com\eI MIdwest Co. 

.............................. ......... 913-26&-0762 
MA HopkInton, Eastern Sys. Inc. .......... 50&-435-2151 
MI PIymouIh, EGIS Sys. ................... 313-455-7920 
Me St. Louis, ComteI MIdwest Co. ........ 314-227-7220 
NM Albuquerque, AzI8c EnIpra. ........... 505-282-1668 
NY Liverpool, Nor1hem Tech. Sis. Assocs., Inc. 

....................................... 315-451-1091 
NY wantagh, ByIec Reps. ................ 51&-781-7400 
NO Cary, WA Brown Instrs. .............. 919-460-1120 
OH ChesIarIand, EGIS Sys. .. . . .. ... ... . .. • 21&-72&-2222 
OH Dayton, EGIS Sys. ......... ............ 513-23&-7676 
OR Por1Iand, WesIcon .................... 503-283-0132 
NJ Fairfax, Sci. Reps.,lnc. ................. 6IlII-662-5222 
PA HuntIngdon Valley, Scl-Rep Inc. •.•..•. 215-32H500 
PA Pltlsburgh, EGIS Sys. ... ............... 800-72&-6084 
TX EI Paso, AzI8c EnIpra. .. "............ 505-282-1668 
VA Fairfax, Sci-Rep, Inc. .................. 703-385-0600 
WA KenI, WesIcon, Inc. ................... 2OIHI24-8922 
can 0IIawa, Onl, Multitest Midwest EIcIms. 

613-727-0B46 
UT Salt Lake City, AzI8c En1prs., Inc....... 601-467-4675 
WI New Berlin, CornIeI Midwest Co. ...... 414-544-6042 

PACER SYSTEMS, INC., 900 Technology Park Dr. can Scarborough, Ont, MuIIitesI EIcIms. .. • 41 &-609-8396 
B111ercfa, MA 01621, Tel: 50&-687-6800, FAX: 50&-683- can St. LaurenI, PO, Multitesl EIcIms....... 514-337:0723 
5155; EmpI.: 325; SIB. Mgt; E. ChIldress 

PACIFIC ATlANTlC aCTRNS., Patronix, Inc., Box 
754, EI Centto, CA 94530, Tal: 415-237-5837, FAX: 415-
524-9267; EmpI.~ 4; SIB. Mgt; P. Van; DiBt. Mgt; P. Van 

PACIFIC COAST CIRCUITS, INC. 189 Granada Dr. San 
luis 0biIIp0, CA 93401, Tel: 605-644-4681, FAX: 605-544-
8475; FSC No.: 68107; EmpL: 18; SIs. Mgt; Chris Cofer 

PACIFIC COIl CO. Inductor Supp., Inc., 430 E. 19th St., 
BakersIIeId, CA 93305-5495, Tel: 605-323-7714, ~ 
COL. FAX: 805-325-9732; EmpL: 23 

PACIFIC COMMUNCATIONS, 2041 s. ~ Ave., 
Santa Ana, CA 92705, Tel: 71~147, FAX: 714-546-
00B4; Empi.: 60 ' 

PACIFIC ELECTRICORD, 747 w. Redondo Bch. Blvd., 
Gardena, CA 80247, Tel: 213-532-6800, TWX: 910-346-
7619, FAX: 213-532-5044; EmpL: 1000; SIs. Mgt; Alan 
Man%o; Dist. Mgt; AIM Man%o 

PACIFIC ELECTRO DYNAMICS, INC. 11:465 Willows 
Ad. N.E., Redmond, WA 98073-9745, Tal: 206-861-1700, 
TWX: 801-449-2&-77; EmpI.: 420 

PACIFIC INDUSTRIAL COMPONENTS CORP. See 
Altair Exchange COrp. 

PACIFIC INDUSTRIAL COMPONENTS CORP. 
19201 ParthenIa St. No.E, NorIhridge, CA 91324, Tel: 81&-
775-1007, FAX: 81&-701-5508; SIB. Mgt; Ray Pross 
................................................. 801038 

LccaI Sales omces & Reps 
L ElcGlOve VIllage, PacIIIc eon.,... . .. . 7OB-226-OO3O 

PACIFIC RESISTOR CO. 18300 Oxnard St., Tarzana, 
CA 91356, Tel: 61&-345-7811, FAX: 81&-345-1507; f!sc 
No.: 06416; SIB. Mgt; Douglas Trewhitl ... A-1968-1970 

LccaI Sales omces & Reps 
CA San Jose, Comtech MkIg. • . • • • • • • • • • .. 40&-294-5448 

LccaI DIBittbutors 
CA San Jose, Comtech MIcIg. .. .. .. .. .. ... 40&-294-5448 

PACIFIC SCIENTIFIC CO.4301 KIshwaukee, RocIdord, IL 
61109, Tel: 815-22&-3100, TB.EX: 368743, FAX: 81~22&-
3122; EmpI.: 400; DiBt. Mgt; Steve Earley 

PACIFIC SCIENTIFIC, Electro Kinetics Division, 402 E. 
GutlerrezSt., Santa Barbera, CA 93101, Tel: 605-983-2055, 
TWX: 910-334-1177; EmpJ.: 220; SIs. Mgt: Robert E. 
Lynch 

PACIFIC TRANSDUCER CORP. 2301 Federal, Los 
Angeles, CA 80064-1482, Tel: 213-47&-1134, FAX: 213-
312-0826; EmpI.: 22; SIB. Mgt': Lawa Barba 

PACIFIC TRANSFORMER CORP. 4750 Wesley Dr. 
Anaheim, CA 92607, Tal: 1-800-325-0501, FAX: 714-77&-
0718; EmpI.: 75 

PACIITEC® 
DIVISion of LaFrance Corp 

FAX: 215-365-4420 
PACTEC, LafI'1UlC8 Corp., Enterprise & ExacuIive 

Avenues, ~ PA 19)53, Tel: 215-365-6400; 
EmpI.: 503; SIs. Mgt; J. Singer .••• 1>1002, 1070-1078 

LccaI Sales otrfces & Reps 
AI.. HuntsvIlle, Scott Ray ................. 205-8113-2158 
CA Anaheim, Jonathan WInIenI ••. •• ••• ••• 714-77&-6092 
CA San Jose, MIchael BanneII .•..••.•••. 408-943-0360 
FL PUn Harbor, Roger Hauck ........... 813-784-7895 
IL Usia, Jim McCIoaicIIy ••••••••••••••••• 708-86IH821 
MA Burlinglon, Jim CraIg ................. 617-221-4824 
EXP ~ PA, PacTec Export SIs. Dept. 

.. . • .. .. . ... .... .. .......... .......... • 215-365-&400 
NJ MerohanIviIIe, 811 BoucoI •.••••••••.•• 6O&-468-eo68 
NO ThomasvIlle, KeiIh PIeroe ............. 91&-472-2030 
OH Penyaburg, Bruce BlOwn ............. 41 &-674-1110 
TX DaIIaII, CraIg LaDue .................. 214-340-Q88 
WA SeaItJe, MIke Wartllllllblilgel" .......... 20&-363-9899 
WI AppIjIIon, Ed SabIsh .................. 414-731-7212. 

LccaI DIsI1ItlIJIora 
AI.. BlnrmghMl, AmerIcan EIcIms. S\4lp. 

205-942-4656 
AZ Tempe, CIrcut SpecialIsta, Inc. ..•..••. 1J02.968.0784 
CA Anaheim, R&D EIcIms. .. .... .. .. • .. .. . 714-773-0240 
CA Burbank, Electronic CIty .............. 213-842-5275 
CA Canoga PaIk, Sendy's EIcIms. S\4lp... 213-346-8353 
CA C8rpanteria, ElectronIc Resources .•.. 1105-684-5439 
CA CosIa ~ Marvac .................. 714-540-3280 
CA EI Segundo, Fon:e EIcIms. ............ 213-772-1324 
CA EI Taro, IWac ....................... ,' 714-58&-1210 
CA Gaidana, C8IIIomia SWiIch & stgnaJ •. 213-538-9830 
CA MIlpItas, Zack EIcIms. . . • . . •• . •• . •• . . •• 4OIHI42-5432 
CA San Diego, Southland ~ ........ 619-873-3800 
CA San Francisco, Zack EIcIms. .......... 415-626-1444 
CA San Jose, Rose EIcIms. ••.•..•..•••.. 408-943-0200 
CA Santa Clare, Fon:e EIcIms. .. .. .. ... .. • 40&-435-1324 
CA Sunnyvale, Fry's EIcIms. .............. 40&-733-1770 
CA Vallejo, ZecIcIt (Vallejo) ............... 707-844-6878 
CO Aurora, JeI EIctm Supp. .............. 303-364-1000 
CO Littleton, Displey's P),Is ............... 303-730-7333. 
err WallIngIonI, Midsta EIcIms. ••.•••..• 203-265-9900 
err Wallingford, Sager EIc:\rI. Supp. • . . . . . . • 203-265-4600 
err Wallingford, UIronIcs, Inc. CoghIin ••. •• 203-265-2724 
DE Wilmington, Wholesale EIcIms. Inc. •.. 302-65IHI988 
FL Largo, ElectronIc Precepts 01 FL ..•••• 613-544-3636 
FL Longwood, InterIec ~ ..••••..... 305-834-7777 
FL Tampa, Sunex EIcIms. ................ 813-685-4074 
FL West Palm Beach, NurmI EIcIms. ....• 3O!HI86-8553 
GA Norcroas, American EIctm Supp. ..... 80().562-874O 
GA Norcroas, Dow EIcIms., Inc. ..••.•....• 4Q4-44&..4OO4 
GA Norcross, EMSCO .................... 404-92S-8368 
HI Honolulu, Precision RadIo, Ltd. • •• • •• • • 60&-537-5291 
II) BoIse, Radar EIec. .................... 208-33&-2227 
.. Berwyn, BEl & W Inc. .................. 312-242-1533 
IL Charnpaign, Klaus RadIo ............. 217-35&-1896 
IL Chicago, Newark EIcIms. ............. 312-784-5100 
IL ElcGrove, Martec Assocs. ............ 312-956-8090 
IL Mt Prospect, Til S- EIcIms. ........ 312-255-0600 
IL Northbrook, ClassIc ~ .......... 312-291-0019 
L PeorIa, Klaus RadIo .................. 30&-891-4840 
.. Rosemont, Advent EIcIms. ............ 312-29&-4210 
IN indianapolis. Advent EIcIms. .......... 317-872-4910 
IN Indianapols, Meunier EIcIms. ......... 317-635-3511 
IA Cedar Rapids, IQwa RadIo Supply • •••. 319-393-4510 
MD BeII8viIIe, P's'L .... ... .. • .. .... .. .. .. .. 301-1137-4960 
MA Hingham, Sager EIec. Supp. .......... 817-74&-6700 
MA WesIborough, In.Stock ProducI8 Co. .• 50&-870.5750 
MI Grand Rapids, S. F. EIcIms. ........... 61&-45&-0216 
MI Uvonia, AS EIcIms. ................... 313-525-1155 
MI Taylor, Tel V .. EIctm Supp. .......... 313-291-3515 
MN Minneapolle, AEI EIctm. Paris ......... 612-33&-4754 
MN MinneapoIs, Berquist . ...... ...... .... 612-635-2322 
MN New Brighton, ParIs I ................. 812-633-8079 
Me Kansas CIty, Walters IndI. EIcIms. ..... 81&-531-7015 
NE UncoIn, Sco\I EIcIms. .•..•...•.••. , •• . 402-468-8221 
NH Salem, Sager EIc:\rI. Supp. ............ 603-898-1348 
NJ Rcickeway, Toner Inds., Inc. ........... 201-68&-8000 
NM ~ Walker EIcIms. S\4lp. ... 505-683-2992 
NY Buffalo, Surrvnil D/sIr.. .. .. .. .... .. .. .. 71 &-687-2800 
NY Farmingdale, PrIde EIcIms. ........... 51&-293-4020 
NY Hauppauge, Sager EIcIms. .. . .. .. .. . •• 51 &-34&-1300 
NY FIoc:hBer, MasIIne EIcIms., Inc. ..•.•.. 71&-54&-5373 
NY Rochester, SummIt DIsIr. ............. 71&-334-8110 
NO Raleigh, Sager Svc. Plus EIcIms....... 919-850-9550 
OH Clncinnali, ~s ............ 513-351-2000 
OH Clnclnnali, R S. EIctms. ... •• .... .. .. .. 513-793-2450 
OH Cleveland, Roberts EIcIms. ........... 21&-~1711 
OH Columbus, Hughes-PeIIIIs ............ 614-294-5351 
OK Tulsa, RadIo Inc. ...................... 91&-587-11123 
OR BeeverIon, Rose EIcIrns .............. 503-62&-9288 
OR Portland, Radar EIec. ................. 503-232-3404 
PA Eldon, VSH EIcIms. ................... 215-363-2250 
PA Mers,Sager EIcIms. .................. 412-772-2233 
TX Austin, WofIon:IEIcIms. ............... 512-33&-1131 
TX Dallas, Fon:e EIcIms. ................. 214-247-9855 
TX DeIIaa, OII-the-Shel eon.,.. .......... 214-247-()052 
TX Fl Worth, AIled EIcIms.......... ...... 817-336-5401 
TX Fl Worth, Tandy NaIl PIa. ............ 817-870-5600 
TX Houston, Fon:e EIcIms. ............... 713-561-6844 
TX Houston, WofIoId EIcIms. ............. .713-847-3583 
TX RIchardson, OIf-Ihe-SheII ~ .• . . . 214-238-0608 
UT Salt Lake CIty, SIandIII'd Supp......... 801-486-3371 
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Manufacturers and Sales Offices Directory 
VA Charlottesville, Virginia Elctm. Comps. 

WA SaatIIe, Radar Else. .................. . 
Wl Grafton, Lake View Elctrns. Coop. .... . 
WI Milwaukee, Industrial EIctms., Inc •..... 
Wl Milwaukee, Marsh ElcIms. ........... . 
Wl New Berin, Classic Comps. Supp., Inc. 

Wl Oshkosh, Electronic Inds., Inc. .•...••• 
Can Burnaby, BC, Inial< EIctrns. .......... .. 
Can Mississauga, Ont. Rush EIctrns. ..... . 
Can Pointe Claire, Future Elctms. ......... . 
Can Pointe Claire, Que., Future Elctms. ..•. 
Can Vancouver, BC, Future EIctms ........ . 
Can VIctoria, BC, Queele EIcIms., Lid. .•.•.. 

804-296-4184 
206-282-2511 
414-377-8250 
414-276-1212 
414-475-6000 

414-786-5300 
414-235-8930 
804-294-8100 
416-677-7280 
514-694-nl0 
514-694-7710 
604-294-1166 
604-388-6111 

PAINE CORPORATION. 2401 s. Bayview St. Seattle, WA 
98144, Tel: 206-329-9800, 800-426-0366, FAX: 206-329-
1615; FSC No.: 13624; EmpI.: 93; SIs. Mg,: John Sagvold 

PAKTRON. See IlW Paktron 

PAK-TRONIC, See Tracor Paktronics 

PAKTRONICS CONTROLS, INC. P.O. Box 185669, Ft 
Worth, TX 76181, Tel: 817-294-5241, FAX: 817-294-1712; 
EmpI.: 30; SIs. Mgr: D. R. Sundberg. Acting 

PALADIN CORP., 3543 Old Conejo Ad., No.1 01-1 02, 
Newbury Park, CA 91320. Tel: 805-499-0318, FAX: 805-
49&-4006; Ernpl: 20; SIs. Mg,: Scott Allen 

PAlOMAR ENGINEERS, Box 455, Escondido, CA 92033, 
Tel: 619-747-3343, FAX: 619-747-3346; Empl.: 9 

PAMRAN INC. 1900 Williams St. Young IIId. Pit, Recine, Wl 
53404, Tel: 414-637-7999, FAX: 414-637-2303; FSC No.: 
K 8-67203; EmpI.: 28; Sis. Mgr: R C. Pfeil 

PANAMETRIcs. 221 Creeent St. WaHham, MA 02154-
3497, Tel: 817-899-2740, TELEX: 6817337, TWX: 951006, 
FAX: 617-899-1552; Empl: 200; Sis. Mg': Bob Mel 

PANASONIC FACTORY AUTOMATION CO, 
Matsushita Elect Corp. of America. 9401 W. Grand 
Ave.. Franklin Park, IL 60131, Tel: 708-452-2410, 708-452-
2650, FAX: 708-452-2575; SIs. Mg,: Art Hegiwara 

FAX: 201-392-4782 
PANASONIC INDUSTRIAL CO., Battery SaIes.GP, 

Box 1511, Secaucus. NJ 07096-1511, Tel: 201-348-5266; 
EmpI.: 25 ...... .... .............. .. ....... 001470-1475 

Local Sa/ea OffIces & Reps 
AZ. Scottsdale, Der-C .................... . 
CA Glendale, Halbar Assocs. Inc. ........ . 
CA Pleasanton, Moulthrop Sis. Inc. ..•...• 
CA San Diego. Tauber & Assocs. ......... 
MA Burlington. Conti-Younger Assocs. Inc. 

802-94&-2240 
816-246-8263 
415-463-0450 
619-274-7242 

....................................... 617-273-1582 
MN Eden Prairie, Electro Mark Inc. ........ 612-944-5650 
OH Beachwood, EIctm. Salesmasters Inc. 

.......... ....... ...... ......... ....... 216-831-9555 
OR Beaverton, Advanced Power Prods. ... 503-846-0994 

Local DIstttbutots 

NC WInston Salem. Kirkman Elctrns. ... . •. l100-334-0158 
OH Columbia, Promark EIctrns. Inc. ....... 614-876-6885 
OH Columbus, Hughe&-Peters ............ 614-294-5351 
OR Baeverton, Micro Power .•......•..... 503-626-7066 
TX Dallas, Computer Comps. Corp. ....... 214-239-0271 
TX Dallas, Norvell Elctms. Inc. ...•.. • . . • . . 214-233-0020 
TX Fort Worth, Allied EIctrns. ............. 817-336-5401 
Wl Mequon, Taylor EIec. Co .............. 414-241-4321 

PANASONIC INDUSTRIAl COMPANY, Custom 
Peripheral Dept, Two Panasonic Way, Secaucus, NJ 
07094, Tel: 201-392-6313, FAX: 201-346-7849; DIsl. Mgr: 
Edrrund Silvia Jr. Prod. Mgr. 

PANASONIC INDUSTRIAL CO. 1616 Mccandlees Or. 
Milpitas, CA 95035, Tel: 406-946-7200, FAX: 406-94&-
3753 

PANAVISE PRODUCTS, INC. 1465 Southern Way, 
Sparks, NV 89431, Tel: 702-353-2900, FAX: 702-353-
2929; Empl: 35; SIs. Mgr" Mark Thorsell; DIsl. Mgr: Mark 
Thoraefl 

PANOUIT CORP. 17301 Ridgeland Ave.. Tinley Park, II. 
60477-0981, Tel: 800-7n-3300, FAX: 706-532-1611; FSC 
1'10.: ;06363; E~L: 2000 .... C·1460-1482, 1800-1802 

Local Sales Offices & Reps 
AL Birmingham, Frank Parker & Assocs. 

AL Mobile, Frank Parker & Assocs. ...... . 
AK Anchorage, Bar Elec. Agl ............ . 
AZ. Phoenix, Maddox SIs. ................ . 
AR little Rock, Byron Carson eo. ....... .. 
CA Los AlIos, Ewing-Foley, Inc. .......... . 
CA Los Angeles, Maddox SIs. .......... .. 
CA Sacramento, Ewing-Foley, Inc. ....... . 
CO Denver, PanduII Corp. .............. .. 
CT Glastonbury, PanduR Coop. .......... . 
DC Washington, Agency Group, Inc. ..... . 
FL Ft Lauderdale, PanduR Corp. . ....... . 
FL Orlando, PanduR Coop. .............. .. 
GA Atlanta, PanduR Corp. ................ . 
HI HonolUlu, PEFCO, Inc. ............... . 
II. Burr Ridge, Panduit Coop. ............ . 
IN Indianapolis, PanduR Coop. ........... . 
KS Kansas City, PenduR Coop. .......... .. 
KY Louisville, A. L PIckens Co. ......... .. 
LA Baton Rouge, Wells-Keown & Assocs. 

LA New Orleans, Wells- Keown & Assocs. 

LA 
MD 
MA 
MI 
MI 
MN 
Me 
NE 

Shreveport, Well&-Keown & Assocs. .. 
Baltimore, Agency Group, Inc. •..•.••.. 
N. Andover, Panduil Corp. .......... .. 
Fraser, PanduR Corp. ............... .. 
Grand Rapids, Panduit Coop. ........ .. 
Minneapolis, Electric Comp. Sis. •..•.. 
Sl Louis, PenduR Coop. .............. . 
Omaha, PanduR Corp. ............... . 

NV Las Vegas, Maddox Sis. ............. . 
NJ Leonia, PenduR Corp. ................ . 
NM Albuquerque, F P Sis. ................ . 
NY Buffalo, PanduiI Corp. ................ . 
NY Rochester, PanduiI Coop. ........... .. 
NY Schenectady, PanduH Corp. ......... .. 
NY Syracuae, PenduR Corp. ............. . 
NC Raleigh, L G. White Southern ........ . 
NC Wlnston-Salem. L G. White Southern 

205-655-4801 
205-675-7213 
907-562-0011 
602-437-1002 
501-663-6870 
415-941-4525 
213-949-7400 
916-885-6591 
800-7n-33OO 
203-657-4105 
301-858-1800 
800-282-9209 
800-282-9209 
404-256-5940 
808-832-0000 
706-667-1000 
800-7n-33OO 
800-7n-3300 
502-491-4215 

504-292-6576 

51)4-733-0301 
316-686-6040 
301-793-0023 
508-661-0451 
313-791-1700 
800-7n-3300 
612-933-2594 
314-694-7800 
402-391-0452 
702-870-1151 
201-461-neo 
505-345-5553 
800-n7-3300 
800-7n-3300 
800-7n-33oo 
800-7n-3300 
919-872-8049 

AL Huntsville, Reeistacap Inc. .......... .. 
AZ. Scottsdale, Electro Mktg. ............ .. 

205-683-4270 
602-991-0110 OH 
619-274-7242 OH 

Cincinnati, Panduit Coop. ............. . 
Cleveland, PanduR Corp. ............ .. 

919-725-3612 
800-7n-3300 
800-7n-3300 
614-888-6224 

CA San DIego. Tauber EIctms. Inc. ••..••• 
CA San Jose, Roee Elec. DistJbg. Co ..... . 406-943-0440 OH Columbus, PanduH Corp. ........... .. 

CA Santa Clara, Cypress EIctrns. Inc. ..•.. 406-~2500 OK Oklahoma City, EIcIrl Prods. of Okla. 
CA Van Nuys, NESCO .................. . 
CO Englewood, AVT .................... .. 
CT Woodbury, Cell Technlg. ............ .. 
FL Sl PeI8rsburg, Micro Precision ....•.. 
GA Norcroes, AppIed Power, Inc. ........ . 
L Morton Grove, Power Pak Inc. ...... .. 
... Palatine, Ohm EIctms. .............. .. 
IN Indianapolis, BaD Inds. .............. .. 
MD BeltsvUle, Mark EIctrns. ............. .. 
MA canton, In1l8Ct Sis. eo. Inc. .......... . 
MI Danvers, G-.tton ElcIms. Inc. •..••• 
MI Brighton, Applied Power Inc. .......... . 
MN ThIel RIver Fane, DIgi-Key .......... .. 
MIll MlnMapOlis, Stark EIctms. SI4Jp. IIIe. 

616-761-()505 
303-n9-B056 
203-575-1103 
813-654-2661 
404-263-0421 
312-986-6000 
706-359-9666 
317-634-6200 
301-792-0072 
617-821-1500 
506-683-11 n 
313-227-3604 
~ 

....................................... 812-332-1325 
NJ CIImden, Gen Radio ................. 809-964-8560 
NJ ClIfton, Engit'IN'ed Assem ........... 201-286-44n 
NC RaleIgh, Engrd. ~ Inc. ....... 919-790-9700 

OR Portland, PenduH Coop. .............. . 
PA PhIladelphia, Kunz, Powell & Assoc. •. 
PA Pittsbulgh, Cody Assocs., Inc. .•....... 
SC Greenville, L G. While Southern ..... . 
TN Me/r1Ihis, Byron Carson eo. ........ .. 
TN Nashville, PanduH Corp. ............. . 
TX 'Dallas, PanduH Coop. ................ . 
TX Houston, PanduR Corp. .............. . 
UT san Lake CIty, RayWalkerCO ....... .. 
VA Richmond, L G. While Southern ..... . 
WA SaatIIe, PenduH Corp ................ .. 
WA Spokane, Lighting, Inc. .............. .. 
Wl AppIeIon, H. Mercer eo. .............. . 
Wl Milwaukee, PanduH Coop. ............ . 
PR SanIuroe, L Gandla & Assocs. ••..••.• 
Can Markham, Ont. PanduR Canada lid. .. 

405-842-8371 
503-854-9455 
215-296-9490 
412-787-5336 
803-271-0830 
901-276-0614 
800-7n-3300 
214-516-0004 
713-686-5800 
801-973-7454 
804-752-7055 
800-7n-3300 
509-467-8650 
414-739-6223 
800-7n-3300 
809-725-3473 
416-475-6922 

PANELT 

r2~PANEL ~ COMPONENTS 
CORPORATION 

FAX: 707-578-5478 
PANEL COMPONENTS CORP, P.e. Box 6626M, 

Santa Roee, CA Q5406, Tel: 707-523-0600; EmpI.: 25 

" .•• A.231S; 801382-1383; Co1484-1482, 1804-1101; 

002222 

Local Sa/ea otffce8 & Reps 

AL Huntsville, DHR Mktg. Inc. ............ 205-722-0440 

CA Santa Clare, Ross Mktg. Assoc. ....... 406-988-8111 

CA Tustin, Schoenbachler-Oobson eo. ... 714-544-1888 

CO Englewood, Omega Ltd. .............. 303-782-1921 

GA Duluth, OHR MkIg., Inc. ............... 404-584-0529 
II.. Northbrook, RaInes & Assocs. ...••••• 708-496-0890 
IA Marlon, M-S-8 Assocs., Inc. ........... 319-3n-8261 
KS Roeland Park, M-S-8 Assocs., Inc. .... 91:H32-2131 

MA ScItuate, Olsen Tech. Sis. ............. 617-545-5101 

MN Sl Pau~ Arkco Sis. .................... 612-7n-7454 
Me Sl louis, M-S-B Assocs., Inc. ......... 314-946-55n 
NJ KenvI~ CFE/Gray ..................... 201-927-6662 

NY VICIor, Net SIs. ........................ 716-924-1844 

NC Raleigh, OHR MkIg., Inc. .............. 919-829-1970 

OH Medina, Rockford ConIroIs ............ 216-725-3705 

OR McMInnville, E~ . ......... 503-472-0461 

PA Philadelphia, Eastern Sci. Mktg. .•.•..• 215-368-4670 

SC Greenville, DHR Mktg. Inc. ............ 603-235-3594 
TX lewiSVille, Jim Hughes eo. ........... 214-221-1536 

WA Redmond, EIecIro-Oesign ............. 206-667-9300 

EXP Burnaby, ac., Darmec Agencies, Ltd. 
....................................... 804-520-7121 

Can 0Itawa, Ont, EDam & Assoc. .......... 613-727-3692 

PANEL TEe, 3307 Edward Ave.. Santa Clara, CA 95054, Tel: 
406-496-1175, FAX: 409-970012n; EmpI.: 65 

Alkaline. Csrbonzlnc, ZlncChloride, Lithium, Mercury, 
Nickel cadmium, Sealed Lead, Solar Batteries 

CALL TOLL FREE 

1-800-447-5639 
HEADQUARTERS: 380 North St., Teterboro, NJ 07608 

[§~tI 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 10th SI . Oaklan~. CA 94606 
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PAN IN Manufacturers and Sales Offices Directory 

~, ." Pan-International 
~. (U.S.A.) Inc. 

FAX: 714.;989-9935 

PI I tRLII\E 
FAX: 818-:-281-5867 

GA Atlanta, United Seal & Rubber ........ 404-729-8880 
GA Hapeville, Go-Air. Inc. ................. 404-768-1121 
IN Indianapolis, Seal Prods., lite. ......... 317-633-7277 
MA Northborough, Hope Co. ........... ...508-393-7660 
MA Woburn, Seal Oislrbn. Clr ............ '. 617-491-0100 
MI Farmington Hills, Roger Zalkoll Co., Inc. 

....................................... 313-478-2400 
MI Grand Rapids, Roger Zalkoff Co. Inc. 

618-698-6980 

PAN INTERNATIONAL (USA), INC., 9477 E. 
MI Kalamazoo, Depatie Fluid Power Co. 

PARA-LlNEl TRANSFORMER CO., INC •• 511 South ....................................... 616-381-4590 
Archibald Ave., Rancho Cucamonga, CA 91730, Tel: 714-
945-1365; EmpL: 21; SIs. MgT ~ Barry Parlc; DlBt. Mgr ~ 
Barry Park, Nail. SIs. Mgr. . .. . ... C.181D-1812; 001107 

Palm Ave., Alhambra, CA 91803, Tel: 818-261-0222; FSC NY Rochester, Web Seal, Inc. ............. 716-546-1320 
No.: 59485 ..................................... A.2317 NC Rakilgh, Smith Seal 01 North carolina 

....................................... 919-79G-l000 

LoCal SeIes Offices & Reps 
PARKER HANNIFIN CORP, 17325 euclid Ave. OH Holland, Roger ZaIkoII Co. ............ 419-686-1800 

Cleveland, OH 44112-1290. Tel: 8OG-272-7537. 8OO-C- OR Portland. Air-Oll Prods. ................ 503-234-0986 
CA San Jose, Enhance Sis. . . . . . . . . . . . . . . . 408-293-2425 
CO' Littleton. Taylor Mktg. ........•........ 303-850-0207 

PARKER, TElEX: 980636; EmpI.: 33,225 PA Allentown. Staver Hydraulics Co.. ·Inc. 

NH Londonderry. RJR Assoc. ............. 603-437-6343 
TX Garland, Hamilton & Savarese........ 214-271-4003 
UT Ogden. Taylor Mktg. .................. 801-546-9570 

Local 0i8trlbuI0Is 
CA san Jose, Enhance SIs. . . . . . . . . . . . . . .. 408-293-2425 
NH Londonderry. RJR Assoc. ............. 603-437-6343 

PAN-MAGNETICS, See Tamura Corp. of America 

PAPST 
FAX: 401-849-4640 

PAPST MECHATRONIC CORP., Aquidneck Indl Pk., 
Newport, RI 02840. Tel: 401-849-8810; EmpL: 30 
............ , ................ , ......... , ... C·1654-1659 

Local Sales Offices & Reps 
AL Huntsville, Over & Over, Inc. ..•....... 205-837-7105 

602-956-4670 AZ Phoenix, Jr. Engrg. SIs., Inc ........... . 
CA Foster City, Paps! Mechatronic Corp. 

415-571-9591 
CA Los Gatos. Luscombe Engrg. Co 01 San Francisco 

.. .. .. . .. .. .. .. . . .. • .. .. . . .. .. .. .. . . . .. 408-37G-2020 
CA Montrose, Luscombe Engrg. Co. of So. CslH. 

........................... : ........... 818-249-9000 
CA san DIego. Luscombe Engrg. Co. of So. CalH. 

....................................... 619-549-9699 
CO Englewood, Quorum 3 ....... .. .. .. . .. 303-799-8100 
CT Har1Iord, Sturgeon Co.................. 203-249-7800 
FL AHamonta sPrings, Over & Over. Inc. 

....................................... 407-332-1222 
GA Norcross, Over & Pver, Inc. ........... 404-449-6205 
IL Ar1Ington Heights, ~aJnard-Wlison Mktg; Inc. 

............. ... ... ... ..... .. .. ...... .. 708-437-2700 
II.. Allington Heights, Paps! MechaIronic Corp. 

.................... 708-981-1404,FAX:708-981-1842 
IL Arlington Hgts., Brainard-Wilson Mktg. 

IN 
IA 
KS 
MA 
MN 
MD 
NJ 
NJ 

708-437-2700 
Indianapolis, ElcIm Mktg. Conslts. .... 317-921-3450 
Marlon, MSB Assocs.lnc. ............. 319-377-6261" 
Shawnee Mission, MSB Assocs.,Inc. ... 913-<132-2131 
Needham, Sturgeon Teeh. SIs. . .. . ..•. 617-444-6603 
Edina, Mel Foster Tech. SIs., Inc. ...... 612-941-9790 
St Charles, MSB Assocs. ............. 314-946-5577 
Cherry HII~ Trinkle SIs., Inc. ........... 609-795-4200 
Englewood, ~Id Gray Assocs., Inc. 

NY Johnson City, TeeJ>.Mark, Inc. ........ . 
201-894-0894 
807-729-6340 
716-624-3840 
315-733-0575 
704'542-9111 

NY Mendon, TeeJ>.Mark, Inc. ............. . 
NY Utics, TeeJ>.Mark, Inc. ................ . 
NC CharioIte, Over & Over. Inc. .......... . 
OH Beachwood, EIctm Sa~ Inc. 

PARKER HANNIFIN CORP., Compumotor Div. 5500 
Business Park Dr. Rohneri PI<., CA 94928, Tel: 707-584-
7558, FAX: 707-584-8015 . 

PARKER HANNIFIN CORP., Oaedal Oiv. P.O. Box 500. 
Sandy Hill Road, Harrison City, PA 15836, Tel: 412-744-
4451, FAX: 412-744-7626 

PARKER HANNIFIN CORP. Filter Oivi~ion, 16810 
Fulton County Ad. No.2, Metamora, OH 43540. Tel: 419-
644-4311. FAX: 419-844-6205 

PARKER HANNIFIN CORP., Fluidpower Pump 
Division, 100 Parker Drive, Ostego. MI 49078-1495. Tel: 
616-694-8411. FAX: 616-694-4838 

PARKER HANNIFIN CORP., Hose Products Division, 
. 30240 Lakeland Blvd. Wickliffe, OH 44092, Tel: 216-943-

5700, FAX: 216-943-7068 

PARKER HANNIFIN CORP., Hydraulic Valve 
Division. 520 Ternes Ave., Elyria, OH 44035, Tel: 216-366-
5100, FAX: 218-366-5253 

PARKER HANNIFIN CORP., Instrumentation 
Connectors Div.94OO S. Memorial Pkwy. Huntsville. AL 
35802, Tel: 205-681-2040, FAX: 205-881-5730 

PARKER HANNIFIN CORP. PARFLEX DIVISION, 
1300 N. Freedom Street, Ravenna, 0rI 44266, Tel: 216-
296-2671, FAX: 216-296-8433 

PARKER HANNIFIN CORP. PNEUMATIC OIV., 8676 E 
M-69. Richland, MI 49083, Tel: 616-694-9411, FAX: 616-
629-5385 

PARKER HANNIFIN CORP., Refrigerating Specialties 
Division, 2445 South 251h Ave., Broadview,IL 60153. Tel: 
706-661-6300, FAX: 706-661-6300 Ext.a15 

PARKER HANNIFIN CORP., Rotary Actuator 
Division, 135Quaclr)ll Drive, Wadsworth, dH 44261-0450. 
Tel: 216-338-3511, FAX: 21.6-334-3335 

PARKER HANNIFIN CORP., Schrader Bellows 
Division, 200 W. Exchange Street, Akron, OH 4430B-0831. 
Tel: 218-375-5202, FAX: 1-800-446-7451 

PARKER HANNIFIN CORP, Seal Group, 18321 
Jamboree Rd. P.O. Box C-1951O, Irvins, CA 92713, Tel: 
714-851-3783, FAX: 714-851-2127 

PARKER HANNIFIN CORP. Tube Fittings, 3685 
Gateway BJvd, Columbus, OH 43228, Tel: 614-279-7070. 
FAX: 614-279-7685 

PARKER MCCRORY MFG. CO. 2000 Forest Ave., 
KansasClty,M084108, Tel: 816-221-2000,FAX:618-221-

, 9879; 818. Mgr ~ Ken Turner; Di8t. MgT ~ Ken Turner 

PARKER SEAL GROUP. 18321 Jamboree Road, Irvine, 
CaJiIomia 92715, Tel: 714-851-3763. FAX: 714-851-2127; 

.. .. .. . .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. . 218-831-9555 ErnpI.: 2,200; 818. MgT ~ Joe Vicic; Di8t. MgT ~ John Dick 
OR Portland, Venture Elctms. ............. 503-624-0617 
PA Knoxville, Trinkle Sis., Inc. . . . . . . . . . . . . . 215-922-2080 Local Sales Offices & Reps 
RI Newport, Paps! MechaIronic Corp. ...• 401-849-6810 CA Arcadia, Van GoIt & Assocs. .......... 818-445-9728 
TX Dalles, JVSCO/~ Inc. (except B Paso) TX Dallas, Glitsh Special Prods. .......... 214-831-0120 

..................... ............. ....... 214-349-1850 Local 0i8trlbuI0Is 
WA Bellevue, Venture EIcIrils. .. . . . . • . . . . .. ,208-454-4594 AL Birmingham, Alabama Seal & PackIng 
WI Waukesha, BraInard-Wilson Mktg. .... 414-797-7840 ....................................... 205-879-7225 
Can Pickering, Clnl, AC. Sinmonds & Sons, Lid. ' AZ Phoenix, State Seal Co. ............... 802-437-1532 

............. ,.:........................ 418-839-8041 CA Garden Grove, ()aH;tate Seal & Fluid Camps., Inc. 
.... . ...•... . .. ...... ..•.. .. . ..... . .. .. 714-554-9080 

PARAGON ELECTRIC CO., 1NC.,.806 Palkway Blvd, 
Two Rivers, WI 54241, Tel: 414-793-1161, TELEX: 28-
3450, FAX: 414-793-3736; E~L: 500; 818. MgT~ Don 
Karman 

CA La Mirada, AcHeeh Sea~ Inc. ......... 213-921-6806 
CA san Leandro, Nor-Cal Seal Co ........ 415-568-7371 
CA Woodland Hills, Valley Seal Co. ........ 213-673-3630 
CO Englewood, Aspen Seal & PackIng .... 303-761-9049 
CT Newinglori, Niantic Rubber Co. :...... 203-668-5861 

PA Exton, Staver Hydraulics Co., Inc. .... . 
PA Newton, D.aR. Inds. ................. . 
RI Crans1on. Niantic Rubber Co. ........ . 
TX Arlington, Texas Seal Supp. Co. ...... : 
TX Houston, Parker Seal Distrbn Clr ..... . 
Can Mississauga, D & D Packing & Seals 

215-837-1818 
215-594-0540 
215-986-6100 
401-942-0900 
817-84G-1193 
713-649-7592 

....................................... 418-625-2033 
can Misslssauga, Sealtech Supply. Inc. .... 418-238-5885. 
can Port Credit, Seals UnlimHed, Inc. ...... 418-278-1326 
Can Ville St Laurent, Las Joints & Gamitures D & D 

. . . .. . .. . . . . . . .. . . . . . . .. .. . .. . . . . .. .. .. 514-745-4044 
can Ville St Laurent, Les Joints Entanches R.B 

...... '" .. ' .................... " ... .. 514-334-2220 

Since 1922 

FAX: 718-774-0583 
PAR METAL PRODUCTS, INC., Par Industrial 

Complex, 1246 Atlantic Ave., Brooklyn. NY 11218, Tei: 
718-774-5900, TELEX: 424 623 SNDS UI ATIN:PAR; FSC 
No.: 3449;3469; E~L: 100; , SIs. Mgr ~ J. Troianc 
., .............................•.................. C·l077 

PARSONS MANUFACTURING, 1055 O'Brien Dr. Menlo 
Park, CA 94025-1478, Tel: 415-324-4726, FAX: 415-324-
3051; Ernpl: 45; Sis. MgT~ S. Wurzer 

PARSYTEC INC. Bldg. 9, Unit60, 245 W. Roosevelt Ad, 
West Chicago, IL 60185, Tel: 708-293-9500, FAX: 708-
293-9525; EmpL: 8; 818. Mgr ~ ReInhard RiM 

PARVEX SERVO SYSTEMS, GEC Aisthorn 
International, Inc. Two Ram Ridge Road, Sprlhg Valley, 
NY 10977, Tel: 914-425-8908, FAX: 914-425-6314 

PASO SOUND PRODUCTS. 14 First St Pelham, NY 
10803, Tel: 914-736-4600, FAX: 914-738-3954; ~L: 18; 
818. Mgr ~ Ken O'Brien 

PASS & SEYMOUR/LEGRAND, Pass & 
Seymourllnc., P.O. Box 4622, Syracuse, NY 13221, Tel: 
315-468-6211. TELEX: 93-7232, FAX: 315-466-6305; 
EmpL: 1700; Sis. MgT ~ Sergio PaJlucl, SIs.' Mgr.iKriSlin 
Northrop, Prod. Mgr. 

PASTERNACK ENTERPRISes, P.O. Box 16759,lrvine, 
CA 92713, Tel: 714-261-192D, FAX: 714-261-7451; FSC 
No.: 53919; Sis. MgT ~ Elayne Wilson 

PATTON-MACGUYER INC, 17 Virginia Ave., Providence, 
RI 02905, Tel: 401-941-6000, FAX: 401-941-5290; FSC 
No.: 77147; ~I:. 45; SIs. MgT: F. Spunzo 

PAVE TECHNOLOGY CO., INC. 2751 Thunderhawk Ct., , 
Dayton,OH 45414-3445, Tel: 513-890-1100, FAX: 513-
69G-5165 

PAYNE ENGINEERING, Box 70. ScoH Depot, WV 25560, 
Tel: 304-757-7353, TELEX: 68-5452, FAX: 304-757-7305; 
Empt.: 40; 818. Mgr ~ R B. Vogeibach 

PCA ELECTRONIcs. 16799 Schoenbom St. Sepulveda, 
CA 91343, Tel: 818-892-0761, TWX: 91D-498-1525, FAX: 
818-894-5791; FSC No.: 97722; EmpL: 45; 818. MgT ~ Nand 
Aggarwal.. ..... ........ ..... A·15811-15114,2318-2322 

Local Sales Offices & Reps 
P;z Phoenix, Toward Engrg. Assocs. ...... 602-955-3193 
CA Irvins, Ramsay & Assocs. ............. 714-851-2340 
CA san Diego, Ramsay & Assocs. ........ 819-451-6985 
CA san Jose, Arnold Teehn.. Sis. ......... " 4OB-954-04OO 
FL Ft LIiudeIdaJe, SunJarld Assoc. ....... 305-561-1303 

758 North American offices only. For worldwide reps & distributors, see VoL W. EEM 1991 



Manufacturers and Sales Offices Directory 
FL Goldenrod, Sunland Assocs. .....•.•.. 305-365-9533 
IL Westchester, Emtronics,lnc. .....•.... 312-345-6500 
IL Wheaton, Emtronics, Inc. • . .• . . . . • • . . .. 708-665-6222 
IN Carmel, Erntronics, Inc. ............... 317-848-2016 
MA Sudbury, KSA of New England. . . .. ... 50~5881 
MN Bloomington, Bill Deming and Assocs. 

MS Meridon, Southeast Tech. Grp. ... . 
AL Huntsville, Southeast Tech. Grp. ..... . 
GA Lawrenceville, Southeast Tech. Grp. .. 
NC Zebulon, Southeast Tech. Grp. . " .... . 
OH Beaveroreek, ElecIro-Com ........... . 
OH Dayton, ElecIro-Com ................ . 
OR Tigard, EIctm Con1l SIs. ..••.••....•. 
PA Exton, Unear Sis. ..•........•......... 
TX Dallas. Bleckbum Assocs. ........... . 
l1T San Lake City, Sage Sis. •........•.... 
WA Mercer Island, Elclrn Comp. SIs. ....•. 

Local Distributors 

612-866-5000 
601-485-7055 
205-534-2376 
404-979-2055 
919-269-5589 
513-299-0864 
513-898-5140 
503-245-2342 
215-524-8080 
214-75G-8484 
801-467-5451 
206-232-9301 

CA Buena PI<, Cypress Elctms. Inc. . . . .. .. 714-521-5230 
CA San Diego, Cypress Elctrns. Inc. ...... 619-535-0011 
CA San Jose. Cypress Elctms. • . . . . . . . . • .. 408-98G-2500 
CA Santa Clara, Cypress Elctms. Inc. ..... 408-98().6400 
CA Sherman Oaks, DLDI-Delay Unes Distrs. 

. . . . . . . • . . • . . . . . . . . . . . . . • . . . . . . . . . . . . .. 818-988-9455 
CO Englewood, Cypress EIcIrn& .. . . . . . . .. 303-792-5829 
CO Wheatridge, Cypress Elctrns. Inc. ..... 303-431-2622 
MA Sudbury, ASK EIcIrn& ................ 508-443-5880 
NJ Rockaway, NASCO Elctms. ........... 201-f325-nn 
OR Beaverton, Cypress EIctms. .. .. .. .. ... 503-641-2233 
OR Portland, Cypress Elctms. . . . . . . . . . • . .. 503-223-8900 
PA Exton, VSH Elctms. ................... 215-363-2250 
WA Bothwel~ Cypress EIcIrn& ............ 206-483-1140 

P.C. BOARDS, INC, 210 West Main, Chanute, KS 68720, 
Tel: 316-431-()406, FAX: 316-431-2013; Empl.: 43; Sis. 
Mgr; Greg Bilyeu 

PCB PIEZOTRONICS,3425 Walden Ave., Depew, NY 
14043-2495, Tel: 718-664-0001, "TWX: 71G-263-1371, 
FAX: 718-684-0987; EmpL: 210; Sis. MgT; John Lally 

PCD, 2 Technologji Dr., Peabody, MA 01960, Tel: 508-532-
8800, FAX: 508-532-6800; FSC No.: 58982; Sis. Mgr: A. 
Arcisz 

PC EXPRESS, INC., 15103 U.S. Hwy. 19, Hudson, FL 
34667, Tel: 813-863-6114; EmpJ.: 15 

PCI, INC., 1530 Parkmoor Ave.-S\e. A, San Jose, CA 95128, 
Tel: 408-282-<l200, FAX: 408-282-0216; EmpL: 2500; SIs. 
Mgr: Mike ClaIke; Di8l. Mgr: Jane Campbell 

PCK ELASTOMERICS, INC., See Elastomeric 
Technologies, Inc. 

PC TRANSFORMER CORP, 64 D Nancy St, West 
Babylon, NY 11704, Tel: 518-491-3300, FAX: 518-491-
3689; FSC No.: 62281; EmpL: 15; Sis. Mgr: Stanley L 
Goldstein... .. .. . . ...... . . .. .... . .. . ... . .. A-2324-2331 

PDS TECHNOLOGIES, See Power-Pac 

PEARL TECHNOLOGY, 1000 E. William st.-S\e. 100, 
Carson City, NV 89701, Tel: 702-883-1979, FAX: 702-883-
4874 

PEARSON ELECTRONICS, INC., 1860 Embarcadero 
Ad., Palo Alto, CA 94303, Tal: 415-494-6444, TELEX: 171-
412, FAX: 415-494-8716; FSC No.: 05280; Empl.: 23; Sis. 
Mgr: Michelle Kelsey .......................... A-2332 

PECA, INC., 592 Winks Lane, Bensalern,PA 19020, Tel: 215-
245-1550, FAX: 215-639-3545; EmpI.: 30; SIs. Mgr: Jean 
Douglass 

THE PEDRO COMPANIES, 104 E. 10th St, st. Pau~ MN 
55101, Tel: 612-224-9491, FAX: 612-224-8674; Empl.: 
1000; SIs. Mgr: Douglas Bieniek 

PEERLESS, 19 Wilbur St, Lynbrook, NY 11563, Tel: 516-
593-2121, 1-800-f345-2268 

PEER PROTOCOLS, 317I>Pullman, Ste. 101, Costa Mesa, 
CA 92826, Tel: 714-682-1929, FAX: 714-682-1437; Empl.: 
10; SIs. Mgr: Don Bergis 

PENBERTHY, INC., De Vlieg-Bullard, P.O. Box 112, 
Locust St, Prophetstown, IL 612n, Tel: 815-537-2311, 
"TWX: 257-339 PMCO PAWN, FAX: 815-537-5764; EmpL: 
180; SIs. Mgr: Craig Hagel 

PENFIELD, INC. 8 West St, Plantsville, CT 06479, Tel: 203-
621-9141, "TWX: 5101003285, ESYLNK: 628n57, FAX: 
203-621-:!380; Empl.: 77; SIs. Mgr; Gary ZOCCOIante; Dist. 
Mgr;; Gary ZOCCOlente 

PENN ENGINEERING & MANUFACTURING CORP. 
5190 Old Easton Rd. PO Box 1000, Danboro, PA 18916, 
Tel: 215-76B-f3853, 80().237-4736, FAX: 215-768-0143; 
FSC No.: CAGE 46384; EmpL: 850; Sis. Mgr: John E. 
O'Brien 

PENN KEYSTONE CORP., 30 N. Plains Ind. Ste.13, 
Wallingford, CT 06492, Tel: 203-294-0537, FAX: 203-294-
0361; FSC No.: 03034; Sis. Mgr: Robert Ginter 

PENN·TRAN CORP.,SUB. OF SPECTRUM 
ELCTRNS. INC, Box 1321, Ate. 144N, Wingate, PA 
16880, Tel: 814-355-1521, FAX: 814-355-1524; FSC No.: 
50763; Ernpl.: 80; Sis. Mgr: Jeffrey Krauss. • . .. Do 1918 

Local Sales Offices & Reps 
CA Los Altos, Cain-WMe & Co. .......... 415-948-8533 
CA Pasadena, A-F SIs. Engrg., Inc. ........ 213-681-5631 
MN Minneapolis, Intemational Sis. Co.. .... 612-831-f3423 
OR Portland, Inteflech Sis. ..............•. 503-775-7885 
PA Glenside, KoebertAssocs.,lnc. ....... 215-f387-2310 
TX Dallas. Seaton Corp. .................. 214-98().9860 

PENNY & GILES, 1640 Filth Street, Suke 224, Santa 
Monica, CA 90401, Tel: 213-393-1497, TELEX: 65-2337; 
Dist. Mgr: Rose Riedel Prod. Mgr. 

FAX: 404-740-0420 
PENNY & GILES DATA SYSTEMS, INC., 1250 

Northmeadow .Pkwy. Ste. 114, RoswelL GA 30076, Tel: 
404-74G-0415, FAX: 404-74G-0420 ............. Do1310 

Local Sales Offices & Reps' 
AZ Tampa, Scientific Dvcs.-West ......... 602-73G-9774 
GA AUanIa, Magerd & Assocs. ............ 404-451-6862 
CA Huntington Bch., Scientific Ovcs.-West 

CA San Jose, P & M EIctm& ............ . 
CO Denver, Scientific Ovcs.-West .....•... 
IL Chicago. Sector Eng. ................ . 
IN Indianapolis, Sector Eng. ............ .. 
MD Annapolis, Blackwood Associates .... . 
MA Andover, Sare! Assocs. .............. . 
MN Minneapolis, Sector Eng •......•.....• 
NM Albuquerque, Scientific Ovcs.-West .. . 
NC Raleigh, Lee Assoc./Carolinas ...... .. 
OH Columbus, Robert Cloon Assocs. .•... 
PA Philadelphia, GL Williams Assocs. ... . 
TX Dallas, Scientific Dvcs.-&luthwest ... . 
WA Seattle, Scientific Dvcs.-West ........ . 
WI Milwaukee, Sector Eng. .............. . 
Can Ontario, Giga-Tron Assocs. Ltd. ...... . 

714-84().3501 
408-287-0402 
303-469-5145 
312-53G-7850 
317-253-9221 
301-269-1676 
508-475-9332 
612-378-2123 
505-f3B3-3668 
919-848-8818 
614-459-2890 
609-428-6080 
214-231-8106 
206-637-0945 
414-352-8280 
613-225-4090 

PENRIL DATACOMM NETWORKS, 1300 Quince 
Orchard Blvd. Galthersburg, MD 20878, Tel: 301-921-
6800, "TWX: 71 ().629-0522; Empl.: 200 

PENSTOCK ENGINEERING LABS., Penstock, Inc., 
520 Mercury Dr. SUMyvale, CA 94086-4018, Tel: 408-73(). 
0300, 8O().PENSTOCK, FAX: 408-73().4762; Empl.: 46; 
SIs. Mgr: Steve Ulatt; Dist. Mgr: Steven Ulatt 

Local Sales Offlces & Reps 
CA Sunnyvale, Penstock, Inc. ........•.. 8()().PENSTOCK 

Local Distributors 
AZ Phoenix, Penstock Desert SIs. ...•.. 8OG-PENSTOCK 
CA Anaheim, Penstock, Inc. . . . . . . . . . . . .. 8O().PENSTOCK 
CA Beverly Hills, Penstock, Inc. ......... 8O().PENSTOCK 
CA San Diego, Penstock, Inc. . . . . . . . . . .. 8O().PENSTOCK 
CA 5tmnyvale, Penstock Inti. ........... 8OG-PENSTOCK 
CA Sunnyvale, Penstock, Inc. ........... 8O().PENSTOCK 
CO Denver, Penstock, Inc. ...•.......... 8O().PENSTQCK 
IL. Palatine, Penstock Midwest . . . . . . . .. 8O().PENSTOCK 
IN IndlanapoHs, Penstock, Inc. ......... 8O().PENSTOCK 
NJ Fairfield, Penstock East ........... ,. 8O().PENSTOCK 
NJ Teterboro, Penstock East ........ '" 8O().PENSTOCK 
OR Portland, Penstock Northwest ...... 8O().PENSTOCK 
l1T San Lake City, Penstock, Inc. .•..... 8O().PENSTOCK 
WA Bellevue, Penstock Northwest ...... 8O().PENSTOCK 
EXP CAlSunnyvale, Penstock Inti. ....... 8O().PENSTOCK 
Can Vancouver, Be, Penstock Canada .... 604-662-3475 

PERCEPTICS CORP., 725 Pallissippl Parkway, Knoxville, 
TN 37922, Tel: 615-966-9200, FAX: 615-968-9330; EmpL: 
90; Sis. Mgr: J.R. Johnson; Dist. Mgr: J.R Johnson 

PENTICA SYSTEMS, INC. One KendalISq., Bldg. 200, 4th 
Floor, Cembrldge, MA 02139, Tel: 617-5n-ll01, FAX: 
617-494-9162; Empl: 4 

PHILIP 

PERCON, INC. 1710 Willow Creak Circle, Ste. 37, Eugene, 
OR 97402-9153, Tel: 1-80().8-PERCON, 503-344-1189, 
FAX: 503-344-1399; EmpL: 26; SIs. Mgr; Nonie MansfIeld, 
SIs.; Dist. Mgr: Dean VanPaursem, V P. Mktg/SIs. 

PERFECT GEAR & INSTRUMENT, Designatronics, 
Inc. 2101 Jericho TpI<, New Hyde PaIk, NY 11040, Tel: 
516-326-3300, TWX: 51G-223-0642, FAX: 516-326-8627; 
EmpL: 210; SIs. Mgr: Murray Ores 

PERFECTION MICA CO. See Magnetic Shield Corp. 

PERFORMANCE CONTROLS, INC, 433 Caredean 
Drive, Horsham PA 19044, Tel: 215-675-f3500, TELEX: 66-
1478, FAX: 215-974-8714; FSC No.: 61773; EmpL: 40 

PERIPHERALS, 1363 Logan Ave., Costa Mesa, CA 92628, 
Tal: 714-54().4925, 800-468-6888, FAX: 714-54G-2028; 
I:mpL: 20; SIs. Mgr: EHzabeth O'Rouke 

PERKIN-ELMER CORP., Elctm. Prods. Dept., 761 Main 
Ave., Norwalk, CT 08859-0132, Tel: 203-762-4786, "TWX: 
71 ().468-3213; EmpL: 70; Sis. Mgr: D. P. Duggan 

PERMALUSTER, INC., 1844 N. Keystone St, Burbank, CA 
91504, Tel: 213-849-4543, 213-849-6454, FAX: 818-586-
4232; Empl.: 6; SIs. Mgr: J. Ross 

PERMA POWER ELCTRNS, 5601 W. Howard Ave., 
Chicago. IL 60648, Tel: 312-783-0763, FAX: 312-763-
8330; EmpL: 80/100; SIs. Mgr: Michael Shatz; Di8l. Mgr: 
Michael Shatz 

Local Distributors 
CA Los Angeles, Marshall Ind. ............ 80().522-0084 
II.. Chicago, Newark Elctms. .....•....... 80().367-3573 
TX Fl Worth, Allied Elctms. . . . . . . . . . . . . . .. 800-433-5700 

PERRY AMPLIFIER, 138 Fuller St, Brookline, MA 02146, 
Tel: 617-734-0844; EmpL: 18; Sis. Mgr: N. Geskos 

PERX,INC., 525 Tarnal Plaza, Corte Madera, CA 94925, Tel: 
415-927-0155, FAX: 415-927-0159; EmpL: 5 

PETER PARTS & ASSOCS., 82 E. Main St, Webster, NY 
14580, Tel: 716-265-2540, FAX: 716-265-2542; Sis. Mgrc 
Paler Parts 

PFC, See Southern Elctrns. Co. Inc. 

P.G. aECTRONICS LTD. 800 Arrow Rd, 8, Weston, Ont, 
CanadeM9M2Z8, Tel: 418-741-7892, FAX: 416-741-9927; 
FSC No.: 38243 

PHASE CONTROL ELECTRONICS, 87-27 Myrtle Ave. 
Glendale, NY 11385, Tel: 718-441-4278; EmpL: 16; SIs. 
Mgr: Jack Stanley 

PHELPS DODGE MAGNET WIRE, P.O. Box 600, Ft 
Wayne, IN 48801, Tel: 219-458-4444, 8O().255-CLIC 
(2542), "TWX: 81().332-1506, FAX: 219-422-1667; Sis. 
Mgr: G. H. Guyer 

PHENIX TECHNOLOGIES, Central Garrett Ind'i. PI<, 
Accident, MD 21520, Tel: 301-746-8118, FAX: 301-895-
5570; EmpL: 35; SIs. Mgr; Bill Robeson 

PHILADELPHIA INSULATED WIRE CO. INC.,333 New 
Albany Ad., Moorestown, NJ 08057, Tel: 80().257-8357, 
"609-235-6700, FAX: 609-235-5480; EmpL: 150; Sis. Mgr: 
Glenn McCleery 

PHILIPS AUDIO VIDEO SYS. CORP, See AKG 
Acoustics 

PHILIPS CIRCUIT ASSEMBLIES:A DIVISION OF 
NORTH AMERICAN PHILIPS CORP, 2801 S. 
Moorland Rd., New Bertin, WI 53151, Tel: 414-785-f3508, 
"TWX: 91G-262-3032, FAX: 414-785-6516 

PHILIPS CIRCUIT ASSEMBLIES, 3602 W. Waters 
Avenue, Tampa, FL 33614-2797, Tel: 813-933-5113, 
TELEX: 3727509, FAX: 813-932-1373; Sis. Mgr: C. 
Masiona 

PHILIPS CIRCUIT ASSEMBLIES:NORTH 
AMERICAN PHILIPS CORP., 100 Providence Pike, 
Slatersville, RI 02878-2078, Tel: 401-762-3800, FAX: 401-
762-2324 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 759 



PHIUP 

Philips Components 
Discrete Products DiVision 
A North American Philips Company 

FAX: 407-881-3300 
PtlUPS COMPONENTS DISCRETE PRODUCTS 

DIVISION, A North AmerIcan PhiUpa Company, 
201)1 W. Blue Heron Blvd., RIvIera Beach, FL 33404, Tel: 
407-1181-3200, TB.EX: 138481, twX: 810-84&-0228; DiIIi. 
Mgt: Jess Hall 
.•..• A'1124-1128, 1288-1287, 1288-1282, 1872-1874, 

2100-2118; 80102&-1027, 1112-1113, 1338-1338, 
1858-1857 

LDcaI Sa'- 0ftIceB & Reps 
AI.. Huntsville, Over & OVer Inc............ 206-837-7105 
AZ Tempe. Philips Camps. .•.••••.•••..•• 602-820-2225. 
CA Anaheim, PhiHps Co~ ............. 714-441-(1386 
CA FoIaom, Webster Assocs. ...•.....•.. : 916-989-0843 
CA Harbor CIty, ReIrigeraIion Camp. •••••• 213-325-3420 
CA MissIon Hilla, PhiOpa Camps. • • • • • • • • • • 818-891-8299 
CA San Diego, Philips Camps. ............ 619-453-0332 
CA Santa Clara, Philipa Camps. ......... , 408-746-1563 
CA Sumyvale, Phllps Camps. .•• • •• 408-74&-2066/2806 
00 Englewood, PhlUps Camps. ........... 303-779-9696 
FL Altamonte SprIngs, PhIOpa Camps. ...• 407-339-5073 
FL Ft Lauderdale, PhiHps Camps. .•..•••. 305-485-0115 
GA Norcross, OVer & Over, Inc. ....• :..... 404-449-6205 
GA Roswel~ Philips Camps. .... ,......... 404-992-0150 
II. Bannockburn, GMR Sis., Inc. .......... 312-295-8440 
IL RoIUng Meadows, Philips Camps. ...•• 708-67<H1494 
IN Fort Wayne. Corrao Marsh, Inc. ....... 21 ~2725 
IN Green Field, Corrao Marsh, Inc. ....... 317~ 
IN KOkomo, Philips Camps. .............. 317-45&-1615 
IA Cedar RapIds, Lorenz Sis., Inc. ........ 31H77-4686 
KS MerrIam, Lorenz SI&, Inc. ............. 913-384-8556 
KS WIchita, Lorenz SIs., Inc. .............. 316-721-0500 
Me Columbia, Delta In Assocs. ............ 301-730-4700 
MA Wobum, Philips Camps. .............. 617-932-4746 
MI Farmington Hills, Philips Camps. .•.... 313-553-6000 
MN Minneapolis, EIeoIrIc Camp. SI&, Inc... 612-933-2594 
MO St LouIs, Lorenz Sis., Inc. ............. 314-997-4559 
NE Lincoln, Lorenz SI&, Inc. . . .. .. .. .. .. .. 402-475-4660 
NJ Englewood Cliffs, EO Glass Assocs... 201-592-0200. 
NJ Parsippany, Philips Camps. ........... 201-45s,.1 ~7 
NY BInghamtOn, Empire Tech. Assoc.,Inc. 

.... ..... ........ ..... ......... .. .. .... 607-772-0861 
NY East FIocI1estI!r, Empire Tech. Assoc., Inc. 

....................... .... ... ..... .... 716-361-8500 
NY Port Ewen, Empire Tech. Assoc., Inc. .. 914-331-5553 
NY Skan8ata1es, Empire Tech. Assoc., Inc. 

He Charlotte, OVer & Over, Inc. ......... .. 
He Raleigh, Over & Over, Inc. .......... .. 
He Raleigh, Philips Camps. .............. . 
OH Dayton, Philips Camps. ............. .. 
OH Wickliffe, PhillpaCamps. ............ .. 
OR Beaverton, EcIpse MkIg. Grp. ........ . 
PA Willow Grove, PhiOpa Camps. ........ . 
1X Austin, Philips Camps. .............. .. 
1X Houston. PhilIpS Camps. ............ .. 
1X RIchardson, Philips Camps. .......... . 
WA Redmond, EcIipae MkIg. Grp. ........ . 
WA Spokane, EclIpse MkIg. Grp. ......... . 
WI Milwaukee, Philips Camps. ........... . 
PR Caparra Hgts., M. Anderson Co. Inc. .. . 
can Scarborough, Ont. PhiOpa Camps. •.•. 

315-685-5703 
704-542-9111 
919-871H338 
919-762-3334 
513-436-006II 
216-731-7721 
503-642-1661 
215-659-8069 
512-331-11626 
713-987-(1034 
214-231-11274 
206-665-8991 
509-922-3972 
414-226-7632 
809-793-8644 
416-292-5161 

PHIUPS COMPONENTS DISCRETE PRODUCTS 
DIY., A North American Phllipa Co_ 5083 Kings 
Hwy. Saugerties, NY 12477, Tel: 914-24&-2611, TWX: 
510-247-5410, FAX: 914-24&-2611(Ex1 427); FSC No.: 
02114; SIs. Mgr: B. GrIndle ............... A'1286-1282 

Local DiBtribuIors 
CA Canoga Park, Phifops Camps. Magnetic Prods.Svc.Ctrs. 

....... ...... ...... ......... .... ..... 1-800-343-1370 
II. AoIDng Meadows, PhiHpa Camps. Magnetic Prods. Svc. 

Ctrs ................................ 1-800-241-7667 
MA NoIWOOd, Phifips Camps. Magnetic Prods.Svc.Ctrs. 

. ....... .. ....... . ........... ........ 1-800-367-110113 
NY WoodsIocIc, Eina Ferrite .............. 914-24&-5661 
PA West Conshohocken, Eastern Camps. 

................. ,.. .. ................. 21!H126-6610 

PHIUPS COMPONENTS DISCRETE PRODUCTS 
~., A North AmerIcan Phillpa Co., 5900 
AusIraIIiIn Avenue, W. Palm BelL, FL 33407, Tel: 407-863-
1800, TB.EX: 620677, FAX: 407-863-1811 ..... A'1124 

PHIUPS COMPONENTS DISCRETE PRODUCTS 
. DIY., A North AmerIcan Philips Co., 6071 at 

Andrews Ad., CoIumbia,SC 29212-3198, Tel: 803-772-
2500, TB.EX: 805024, FAX: 803-772-2445; SIs. Mgt: Bitl 
CVIrko .................................... A'1125-1128 

Manufacturers and Sales Offices Directory 
CC Alurnnum E\I!CIfoIYIIc CapacitanI(~ Grade, 
RadIaI)1ndL & Consumer N:; Motor StaI1s, Film CapacitanI 
(FUm/Fol~ Metallized) T5'IIaIum C8paciIors (Foil) film 
TriInrY* Capacitors 

PHIUPS COMPONENTS DISCRETE PRODUCTS 
DIY, A North AmerIcan Company, 6-D Founders, 
EI Paso, 1X 79908. Tel: 915-775-4200, FAX: 915-775-
4249 ........................................... A'1128 

See PhiOpa Components, AivIera Beach 

PHONON CORPORATION. 7 Harman DrIve, p.o. Box 
548, smstJury, CT 06070, Tel: 203-66HI211, TB.EX: 
294705, FAX: 203-661-6618; FSC No.: 6Y866; EmpI.: 24 

PHOTON, INC., 1115 S!*e Park Dr. Santa Clare, CA 
95054-3432, Tel: 4OII-492-9449.FAX: 408-492-96611; SIs. 
Mgr: J. M. Oarohuk 

PHOTON SOURCES, INC., See Lumonics Material 
Processing Corp. 

PHIUPS COMPONENTS DISCRETE PRODUCTS PHO"'O RESEARCH KOUMORGEN, 
DIYISION, AIrport Road, p.o. Box 7eo, Mineral Wells, 1X . , . : 9330 DeSoto 
76067, Tel: 817-325-7671, FAX:GPR 817-325-1052 SPA Ave./POBox2192,CheIsworth,CA91313-2192, Tel: 1118-
617-325-8397; SIs. Mgr: Tom McKelvy ... A'1872-1973 341-5151, TB.EX: 69-1427; FSC No.: 92434; EmpI.: 90; 

SIs. Mgt: M. L Woolsey 

PHIUPS COMPONENTS DISC~ETE PRODUCTS 
DIY., A NORTH AMERICAN PHIUPS CO., 
Profesaional Components Grp, 100 Prov~ 
Pike, SlatersvIIIs, AI 02876, Tel: 401-762-3800, FAX: 401-
762-4497(mkIg); FSC No.: 73445 ........ 801112-1113 

PHIUPS COMPONENTS DISCRETE PRODUCTS 
DIY •• A NORTH AMERICAN PHIUPS CO, 
DIacnIte Semiconductor Group, 100 ProvIdence 
PIke, SlatersvIlle, AI 02676-2078, Tel: 401-762-3800, FAX: 
401-767-4467 ............... A'2100-2109, 2111-2118; 

B'1112-1113,1338-1338 

PhilipsECG 
A North American Philips Company 

FAX: 717-323-4691 
PHIUPS ECG, North American Philips Co-l025 

Westminster Dr. WillIamsport, PA 17701, Tel: 717-323-
4691; SIs. Mgr: LR BropIiy. Gen. Mgr. Mktg.; Dlst. Mgr: 
E. H. Frost .............................. '.' A'2118-2119 

LDcaI Sales 0ftIceB & Reps 
CA Anaheim, Phifips ECG ............... . 
CA Santa Clara, Philips ECG ........... .. 
FL Maitland, Hutto Hawkins Assoc. ...... . 
FL Tampa, HUIIo Hawkins Assoc. ...... .. 
GA AttanIa, Millar EIctms. ................ . 
MA Wobum, PhiNps ECG ............... .. 
MI Farmington Hills, A.c. Merchant & Co. 

MO Kansas CIty, Philips ECG ............ . 
NY Seneca Falls, Philips ECG .......... .. 
He Raleigh, Millar EIec., Inc. ............ .. 
OH Deyton, Philips ECG ................. . 
PA Willow Grove, Philips ECG ........... . 
1X Richardson, Philips ECG ............ .. 
Can Dorval, Que., ECG Canada Inc. ...... . 

714-44Hl3115 
408-727-6132 
407-631-2474 
613-251-2970 
404-634-3350 
617-932-4746 

313-476-4600 
616-741-4019 
315-568-5432 
919-926-8640 
513-436-006II 
215-659-8066 
214-231-8274 
514-685-5800 

For cIstributor infoimaIion, call 1-800-225-8326. (In 
MaasachuseIIs, call1-B90-6107.) 

LDcaI /}/SIribuIOm 
MA For 0isIribut0r informallon,call •..•.••. 800-526-9354 

PHILMORE MANUFACTURING, 2240 15th St p.a Box 
8388, Rockford, II. 61125-1386, Tel: 815-229-7773, FAX: 
615-229-7786; Empl: 16 

PHI TECHNOLOGIES, INC, 4605 North Stilee, 
Oklahoma CIty, OK 73105, Tel: 405-521-9000, twX: 910-
631-3286, FAX: 405-524-4254; En¢: 40; SIs. Mgr: 
Aobert P. GeIamter ... ..•.. .•..•..... .•... 001046-1049 

LDcaI SaIe8 0ftIceB & Reps 
CA North Hollywood, Martin & Assocs. •.. 213-872-1990 
CC Gens & PughAssoc. ................. 703-527-3262 
MA Wenham, EllIs Assoc. .. .. .. . .. .. .. .. .. 508-466-4990 

PHOENIX CONTACT INC.P.o. Box 41 00, Harrisburg, PA 
. 17111, Tel: 717-1144-1aoo, FAX: 717-944-1825; SIs. Mgr: 

Howard C. Minnick, Jr.; .D/st. Mgr: Mark F. Gilliford 

PHOENIX DATA, INC., 3364 W. Osborn Ad., Phoenix, AZ 
85017, Tet 802-278-8528, 600-826-4327, FAX: 602-276-
8679; Empl: 55; SIs. Mgr:DevIcI Norgard 

PHOENIX MICROSYSTEMS, 991 Dlscovery Dr. 
Huntsvills, AI.. 35806, Tel: 205-922-1200, TB.EX: 752592, 
FAX: 205-837-1258; Empl: 180 

PHOENIX WIRE, INC- 100 Teflon Ave, S. Hero, vr 
05486, Tel: 802-372-4561; Empl: 25; SIs. Mgr: Ohmer 
Cortlin; DIst. Mgr: Ohmer Corbin .... ,;........ (>1813 

PHO-TRONICS DIV. E R. Wagner MIg. Co., 8701 W. 
Bradley Ad., MIlwaukee, WI 53224, Tel: 414-356-8704, 
FAX: 414-355-0593; EmpI.: 155; SIs. Mgr: s-. J. 
O'Brien, SIs./MkIg. Mgr. 

PHYSICS INTERNATIONAL CO. Olin Defense 
Systems Grp., 2700 Merced St, San Leandro, CA 94577, 
Tel: 415-577-7236, TWX: 9111-366-7033; Empl: 360 

PIC DESIGN, Remington Technologies, Inc., p.o. Box 
1004, MIddlebury, CT 06762, Tel: 203-756-9272, TWX: 
910-997-00&9. FAX: 203-756-9271; FSC No.: 00141; 
EmpI.: 105; SIs. Mgr: Gary Hampton 

Pleo 
Electronics, 'nc. 

FAX: 914-699-5565 
PlCO ELECTRONICS, INC., 453 North MacQueeten 

Pkwy.Mt Vernon, NY 10552, Tel: 914-699-5514,800-431-
1064; FSC No.:31689; SIs. Mgt: Joe SWeeney 
......•..... ,.. A·1238-1248. 2333-2388; 001818-1_ 

Local SaIe8 0ftIceB & Reps 
CA Santa Clara. Fisher Assocs. ........... 408-733-7350 
IN Fl Wayne. Denton MkIg.. Inc. •.. 219-48&0665/1284 
WA Seattle, W. Spaulding Co. ............. 206-262-9173 

FAX: 508-649-9643 
PICONICS, INCORPORATED, 26 CummIngs Road, 

Tyngsboro, MA 01879, Tel: 508-649-7501, TB.EX: 
754759; FSC No.: 266111; Empl: 48; SIs. Mgr: V. Dibi_ 
.. .. ... ...... .. .. .... .. .. . .. .. .. . .. . A·12 ..... 1248. 1875 

Local SaIe8 Offices & Reps 
AI.. Huntsvllls, Murco1a Corp. ............. 205-539-8476 
AZ Scottsdale, Sen1KW..fi Sis. ............ 602-730-9563 
CA N. Hollywood, ~ Co. ............. 618-789-8103 
CA Palo Alto, JIM Assocs. ............... 415-857-1260 
00 Parker, Mikro SIs. Co. ................. 303-641-4131 
FL lighthouse Point, A.c. Simon & Co. ." 305-941-2757 
II. No. HL& ~ R.H.I. SIs. ................. 708-868-0099 
IN Huntington, Ellel SIs. .................. 21H56-1666 
MD Kensington, KoebeII Assocs. .,....... 301-493-8924 
MA Natick, Wayland En9'g. SIs. Co. ....•.. 509-655-6060 
MN Mlmeapofis, P-.on SIs. Assocs. ... 612-835-5261 
MO GrandvIeW, HlII'I'iII-Hanson Co. ..... ... 616-763-6200 
MO St Louis,HatrI&-Hanson Co. .......... 314-432-3611 
NY Huntington, Regulus IndI. Sis. Co. ..... 516-873-6252 
NY Rochester, Welch/Mulgahy Inc. ....... 716-244-1100 
He Winston-Salem, MurooIa Corp. ••.••... 919-722-9445 
OH Cincinnati, G & H SIs. Co. ............. 513-272-0580 
PA Glenside, KoebeII Assocs. Inc. ... ....• 215-887-2310 
1X Ft Worth, E~Tec SIs. ................. 817-288-2896 
WA BellevIew, Aep\IonIx •••••••••••••••••• 206-820-0833 
WV Inwood, KoebeII & Assocs., Inc. .. . • . . . 304-229-8401 

PICOSECOND PULSE LABS, INC. p.o. Box 44, Boulder, 
00 80308, Tel: 303-443-1249, FAX: 303-447-2236; EmpI.: 
6; SIs. Mgt: J.A. Andrews; DIst. Mgr: J.A. Andrewe 

PIEZO CRYSTAL CO. 100 K St, Box 619, CarlIsle, PA 
17013, Tel: 717-249-2151, FAX: 717-249-7861; FSC No.: 
74306; Empl: 250; SIs. Mgr: Glenn A. Kurzenknabe 

PIEZO ELECTRIC PRODUCTS, INC. 212 Dumam Ave, 
MeIuchen, NJ 08840, Tel: 906-546-2800, 1WX: 710-996-
0592. FAX: 909-546-3625; EmpI.: 75; SIs. Mgr: M.R 
Scarillo 
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Manufacturers and Sales Offices Directory 

PIEZO KINETICS INC.. P.D. Box 756, Pine and MiD SIree1s. CA San Mateo, Helbar North, Inc. ........ . 415-34~700 
818-906-3941 
303-792-5516 
203-589-2856 

Bellefonte. PA 16823, Tel: 81 .... 355-1593, FAX: 814-355- CA Van Nuys. Helber Assocs. ........... . 
4342; FSC No.: 5Y690; E~L: 28; SIs. AlgI: Harry D. Shirey CO 

CT 
Englewood, Integrated Motion Sys. •..• 
BrIsto~ M. L Assocs.. Inc. ............ . 

PIEZO TECHNOLOGY INC. 2525 Shader Ad.. Orlando, 
FL 32804. Tel: 407-298-2000. TWX: 81CHlS1Hl36. FAX: 
407-293-2979; FSC No.: 25120; SIs. Mgr: Paul Dechen 

PlHER INTERNATIONAL CORP. 903 Feehanville Dr. 
Mt ProspecI. IL 60056, Tel: 70&-390-6680. 800-323-6693, 
FAX: 708-390-9866; FSC No.: 54869; EmpI.: 25; SIs. AlgI: 
KImberly Mack, Sis. Supp. Mgt. 

PILLAR INDUSTRIES, INC.. 1780 Evergreen StreeI. 
Duarte. CA9101o. Tel: 818-358-1337. FAX: 818-358-0398; 
EmpI.: 3 ............................... _.. Do1116O-1961 

Local SaIe8 0fflce6 & Reps 
CA Los Angeles, Power PiIrtner, Inc. •.. . .. 213-215-0600 
CA Santa Cruz. LEREP .. .. .. .. .. .. .. . .. .. 40lI-458-0667 

PINO TESTERS INC. 1!HHhomas, Irvine, CA 92718, Tel: 
71 .... 3B()-1551. FAX: 71 .... 951-1289; FSC No.: 68; EmpL: 
25; Sis. AlgI: J. Baker 

FL Fort Lauderdale, Motion Controls, Inc. 
. .. . .. .. .. . .. .. . .. . .. ...... .. ... . .. .... 305-434-4197 

IL Mount ProspecI. K-W Assocs. ...••... 70&-253-6680 
IN Elkhart, Shaum MIg.. Inc. .............. 219-264-0771 
MA Wayland, M. L Assocs. ............... 50&-358-5540 
NY Glen Head, Marcus Sis. Assocs.. Inc. .. 516-671-6820 
NY Rochester, AppIIcetion Spec. ......•... 716-588-6226 
OH Cleveland, ServcHAark................ 216-871-2353 
OK Edmond. Motion Reps. Inc. ............ 405-340-8100 
PA Exton, Kiley Elect. Co., Inc. ............ 215-363-8550 
TX AustIn. Motion Reps. Inc. .............. 512-288-5758 
TX Denton. Motion Reps. Inc. ............. 817-3112-4159 
TX Houston, Motion Reps. Inc. ........... 713-981-9700 
WA Redmond, Haller PNW. Inc. .......... 206-882-0990 
Can Downsview, Ont, Electomate IndL SIs. Ltd. 

....................................... 418-865-0221 

PIXaWORKS, INC, 7 Park Ave., Hudson, NH 03051. Tel: 
603-8B()-1322, FAX: 603-880-6558; EmpI.: 30; SIs. AlgI: 
Rattan Qhar; Di8I. AlgI: Rattan Char 

PINE INSTRUMENT CO, 101 lndus1rial Dr. Grove City. 
PA 16127. Tel: 412-458-6391. FAX: 412-458-4648; E~L: PLAINVIEW BAlTERIES, INC.. 23 Newtown Ad.. 
60 Plainview. NY 11803, Tel: 518-249-2873, FAX: 516-249-

2876; SIs. AlgI: B. Erda .................. DoI478-1479 

See Plainview 
PIONEER COMPONENTS. 2352 E. 68th St., erookfyn. NY 

11234, Tel: 718-444-3880; E~L: 3; Sis. AlgI: Michael R.. PLAINVIEW ELECTRONIcs. 
Vertar; Di8I. Mgr: Michael R. Verier Battieries, Inc. 

1 -DionC!C!r 
magnC!ti~ 

FAX: 213-453-3929 
PIONEER MAGNEnCS, 1745 Berkeley St., Santa 

Monica. CA 90404, Tel: 213-629-6751. TELEX: 182-093, 
TWX: 910-343-6249; FSC No.: 08676; EmpI.: 475; SIs. 
Mgr: A. Hagiwara. V.P. of Mktg. .... .....•. Do1983-1968 

Local Sales 0fflce6 & Reps 
AL Huntsville, Pen-Tech Assocs. ....... ,. 205-881-9298 
AZ Scottsdale, WIiHams Assocs. •.••..•. " 602-947-4297 
CA Santa Monica. PIon_ Magnetics. Inc. 

CO Commerce City, WiHiarns Assocs. •..•. 
FL Boca Raton, Pen-Tech Assocs. ...... . 
GA MarieI1a. Pen-Tech Assocs. .......... . 
MC Coiurmla, Stein Insirmn. ............ .. 
MA Needham HIs., Kanan Assoc. ........ . 
MI Ann Arbor. KRW Sis., Inc. ........... .. 
MN St Pau~ Cahll~ Schmitz & Cahill ..... . 
MO Lee's Soovnit, Omni Tech. Sis. ....... . 
NJ Glen Gardner. Daner-Hayes Inc. ..•... 
NM Albuquerque, Williams Assocs. ...... . 
NY Brewster, Caner-Hayes Inc. ......... .. 
NY E. Norwich. Caner-Hayes Inc. ......•.. 
NC Greensboro, Pen-Tech Assocs. ....•.. 
OH Dublin, KRW Sis. Inc. ................ . 
OH Westlake, KRW Sales .............. .. 
OR Lake Oswego. RTS, Inc. ............. . 

PLANAR SYSTEMS. INC .• 1400 N.W. Compton Dr, 
Beaverton, OR 97006-1992. Tel: 503-690-1100. TELEX: 
551961 Planer SysI, FAX: 503-645-7024; FSC No.: 5Z179; 
EmpI.: 121; SIs. AlgI: Jell HopIdns 

PLANT SPECIALTIES. INC. p.o. Box 110537. Carrollton, 
TX 75011-0537. Tel: 21 .... 245-9673, FAX: 21 .... 245-9673; 
SIs. Mgt: J. E. Bryer 

PLASMA RESEARCH CORP. 5675 ChappeD PI., 
08kIand. CA 94619. Tel: 415-530-1468, FAX: 415-530-
2811; FSC No.: BY0Il7; EmpI.: 7 

PLASTIC CAPACITORS, INC. 2623 N. Pulaski Ad.. 
Chicago. L 60639. Tel: 312-489-2228. FAX: 312-489-
0496; FSC No.: 99120; Empl: 90; SIs. Mgt: l1lOmas J. 
Brown; . Dist. AlgI: Thomes J. Brown 

PLASTIC FORMING, 20 S. Bradley Ad.. Woodridge, CT 
06525, Tel: 203-397-1338, TaEX: 963437. FAX: 203-389-
0420; Empl: 80; SIs. Mgr: Bruce J. Dokumo 

PLASTICORP. 24105 S. Fl'IJIT1lIOn Ave., Harbor City. CA 
90710. Tel:' 213-539-9530. FAX: 213-539-8325; EmpI.: 
120; SIs. AlgI: Robert Hurley 

PLASTiMATIC. INC., Glynwed Infl, 3 Oak Ad.. Failfield, 
NJ 07004, Tel: 201-575-0038, FAX: 201-575-8748; EmpI.: 
95; SIs. Mgt: Art Lappine 

PLASTOID CORPORATION. 45 Gingerbread Castle Ad.. 
Hamburg. NJ 07419, Tel: 201-927-7141, FAX: 201-927-
7141 (ex152); EmpI.: 200 

PLASTRON CORP. 429 S. Evergreen St., Bensenville, IL 

POLARO 
FL Orlando, MacKay. SmiIh & Assocs. •.. 
GA Tucker, MacKay. Smith & Assoc. .•...• 
GA Tucker. MacKay. Smith & Assocs. .•.•. 
IL Downers Grove, GoIIen Assocs. ..••.• 
MD Baltimore. Chesapeake IIId. Mktg. ....• 
MA Randolph. Bengal .................... . 
MN St Pau~ Countryman ............... .. 
NJ Springfield, Radix ................... .. 
NC RaleIgh, MacKey. Smith & Assocs. ..•. 
OH Centerville, Omega ................. .. 
OH Cleveland, Omega Sis. .............. .. 
OH Shaker Hgts.. Omega ............... .. 
OR Oregon City. HaIbar PNW. Inc. ....... . 
TX Austin, Sage Mktg. ................... . 
TX Bedford, Sage Mk1g. ................. . 
UT Salt Lake City, EIecIrodyne .......... . 
WA Redmond. Halbar ................... .. 

Local DIsIrtbutoIs 

407-423-4353 
404-496-9913 
404-496-9913 
70&-512-0093 
301-853-0476 
617-961-4120 
612-845-9151 
201-487-4970 
919-847-2277 
513-434-5507 
218-360-9400 
218-751-9600 
503-656-3714 
512-335-0300 
817-267-n81 
801-294-8050 
206-882-0990 

AZ Phoenix, Arizona Camps • . .• . . . • • . . . .. 602-289-5855 
CA EI Segundo, Foree ........... .. . .. .. .. 213-n2-1324 
CA San Diego, Kent Elcims. .............. 61~71-9581 
CA Santa Clara. Foree .•.......• :.... ..•.. 408-748-1324 
CA SanIe Clara, Kent Elclms. ............. 408-727-9610 
CA SanIe Clara, Pyramd ................. 408-727-9610 
CA Sunnyvale, Cepsco ................... 408-734-3020 
CA Sunnyvale, Target .................... 408-733-0384 
CA Torrance. Kent EIctms. ............... 213-320-2700 
CA Yoriba Unda, Target EIctms. .......... 714-692-1630 
CT NOIwalk, Cobra Camps. .. .. .. .. .. .. .. • 203-647-11442 
GA Norcross, Century EIcIms. .. ,.......... 404-729-2522 
FL Sunrise, All AmerIcan ................. 600-432-6838 
IL Downers Grove, GaItan Assocs. ...... 70&-512-0093 
MC Bellsville, PSI ......................... 301-937-4980 
MC GaiIheIsburg. Axis Elcims. ....... . . . • . 301-840-9640 
MA Norwood. Gerber EIcIms. ............. 619-796-6000 
MA Wakefield, All American ............... 617-246-2300 
MN Fridley. Voyager ...................... 612-571-n6!l 
NJ Hopelawn. Dove EIctms. .............. 201-324-7630 
NY Mt Vernon. All American ..... ,.. ...•.• 800-928-8688 
NY Mt Vernon. OAR/All American...... 1-800-456-2828 
NY Stony Brook, Dove Elcims. ........... 618-689-7733 
NC Raleigh. Century Ek:tms. .............. 919-782-2116 
OH Cincinnati, Schuster Elcims. .......... 513-489-1400 
OH Twinslug. Schuster Ek:tms. .......... 216-425-8134 
PA Norristown, Century Elclrns. .......... 215-631-5404 
TX Richardson. Ewing ... .. .. .. .. .. .. . .... 800-988-9738 
WA Redmond, Kent Elcims. ............... 208-883-7200 
WA Redmond. PrIebe ..................... 206-681-2383 
WA Woodinvllle, Cepsco .................. 208-885-5283 

PLlTRON, 250 Wildcat Ad.. Downsview. Ont., CAN M3J 2NS, 
Tel: 418-867-9914. FAX: 418-867-8928; EmpI.: 25; SIs. 
AlgI: Brad Jolly .......................... A-2388-238I 

LoceJ SaIe8 Offices & Reps 
CA Burbank, De Angelo. Rollman & Co. .. 
FL Oviedo, Camps. Co. ................ .. 
FL T-.:, SouIhIech InsIrs. ......... .. 
NJ Rahway. R.E. Breuer ................ .. 
IL Schaumbelg, McNulty & Assocs. .••.. 
NC Raleigh, Eastern EIctms. ............ .. 
OH Deyton. J.e. HofsIeIIer Co. .......... .. 
PA Pit1sbuIg. J. e. HofsIeIIer ............ . 
Can Toronto, PIlIron ..................... .. 

818-504-2425 
407-366-7399 
305-762-5120 
201-388-5045 
708-980-9868 
919-876-7591 
513-296-1010 
513-296-1010 
416-687-9914 

PLUMER PRECISION 0PTIC5, 601 Montgomery Ave., 
Pennsburg. PA 18073, Tel: 216-679-6272, FAX: 215-879-
2277; EmpI.: 180; SIs. AlgI: Joe Tiberii 

PA CheIIanham. SteIn Inslrrn ........... .. 
PA Oakmont. KRW SIs. Inc. ............. .. 

213-629-6751 
303-289-5847 
305-394-7400 
404-42 .... 1931 
301-596-3748 
617-449-7400 
313-769-0056 
612-636-7217 
816-578-4221 
201-537-4534 
505-255-1368 
91 .... 279-2168 
516-922-0080 
919-852-8000 
614-885-2598 
216-871-7521 
503-244-4123 
215-379-1990 
412-628-1490 
214-437-3355 
801-485-6511 
206-285-1363 
514-363-0245 

60106, Tel: 70&-595-2212, FAX: 70&-595-2599; E~L: PMC/BETA LTD. PARTNERSHIP,4 Tech Cirole, Natick, 

TX Dallas, Kruvand .................... .. 
UT San Lake City, Williams Assocs. .••.•. 
WA Vashon, RTS, Inc. ................... .. 
Can LaSalle, EIecIrodesign Ltd. .......... .. 

PIONEER RESEARCH, INC.. 1745 Berkeley St., Santa 
Monica, CA 90404. Tel: 213-629-6751, FAX: 213-453-
3929; EmpI.: 450; SIs. AlgI: A. Hagiwara 

PlRELLI CABLE CORP, See Specialty Gable Corp. 

PllTMAN'· 
FAX:21~256-1338 

PITTMAN. Penn Engrg. & Mfg. Corp.. 343 Godshall 
Dr. HarleysvIlle, PA 19438, Tet. 215-258-6801; FSC No.: 
98938; EmpI.: 165 ........................ a-1308-1308 

Local SaIe8 Offices & Reps 
AZ FounIIIin HlUs. Helber Assocs. ••••..•• 602-837-2484 
CA LeucacIa, HeIbar Assocs. ............. 619-Q42-.4075 

245; SIs. AlgI: Don Hennings MA 01760, Tel: 617-237-6920, FAX: 508-661-9762; EmpI.: 
25; SIs. MgT: Jack Newton 

PLATO PRODUCTS, INC.. 2120 Auto Center Dr, 
Glendora, CA 91740, Tel: 816-967-3821, TELEX: 287291, PMI MOTION TECHNOLOGIES, Kollmorgen 
FAX: 714-59lH0Il2; FSC No.: 32399; EmpL: 75; SIs. Mgr: Corporation, 49 Mall Dr. Commack, NY 11725-5703, Tel: 
Waller Schaub 516-864-1000. FAX: 516-864-2084; EmpI.: 175; SIs. MgT: 

PLESSEY ELECTRIC SYSTEMS CORP. See Gee
MlIfC!lni 

PLETRONICS, INc., 19015 36th Ave. West. S1e. H, 
Lynnwood, WA 96036, Tel: 206-776-1860. FAX: 206-n6-
2780; E~L: 11; SIs. MgT: Lee Podgomy; Dist. AlgI: Lee 
Podgomy ................................ A-1437-1443 

Local SaIe8 0fflce6 & Reps 
AL Huntsville, MacKay. Smith & Assocs. .• 205-539-6000 
AZ Phoenix, Sanford Sis. Assocs. ........ 8()2,957-3570 
CA Mission VI8jo, Jay Mktg. Assocs. ...... 71 .... 768-7519 
CA PINsanIon, Moulthrop ............ .... 415-483-0450 
CA PleMBnIon, Moulthrop Sis. . . . . . .• . . . . . 415-483-0450 
CO Aurora. EIecIrodyne .. .. .... .. .. . .. .. .. 303-695-9903 
FL Ft Lauderdale, MacKey, Smith & Assocs. 

......................... , .. _ .......... 305-973-3324 
CT N. Haven, Radix ...................... 203-239-3611 
FL Madeira Beach. MacKay. Smith & Assocs. 

....................................... 813-530-1873 
FL Orlando, MacKay, Smith & Assoc. . . .. . 407-423-4353 

Peter Dougherty . 

PMT DIVISION. Ametek, Inc~ 820 PennsylvanIa Blvd., 
FeasterYllllt. PA 19053, Tel: 215-355-6900, FAX: 215-355-
2937; EmpL: 125; SIs. AlgI: Jarnaa Snyder 

POCO SLS., Porter eo. 9925 F~ St., Chatsworth, 
CA 91311, Tel: 818-700-9727, FAX: 818-700-9453; FSC 
No.: 89-1803; EmpI.: 8 

POINT 4 DATA CORP. 15442 Del Amo Ave., TusIIn, CA 
92880, Tel: 71 .... 259-0n7. FAX: 71 .... 259-0921; EmpI.: 50; 
SIs. Mgt: Mr. Ted Cooper; Di8I: AlgI: Mr. Ted Cooper 

POLARA ENGINEERING INC.. 4115 W. Artesia Ave., 
Fullerton, CA 92833, Tel: 714-521-0900, TaEX: 688489, 
FAX: 71 .... 522-6001; EmpI.: 62 

POLAROID CORPORATION, Polarizer Div, 1 Upland 
Ad.. Norwood. MA 02062, Tel: 800-225-277D. FAX: 617-
448-4600 
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POLE/Z Manufacturers and Sales· Offices· Directory 
POLE/ZERO CORPORATION, 4480 Lake Forest Dr. S1e. NJ Mt Laurel, !'lied Elctms. .............. 609-234-7769 Local Sates Offices & Reps 

308, CIncinnati, OH 45242, Tel: 513-563-1133, FAX: 513- NY Mineola, Allied EIcIms. ................ 516-246-2360 CA San Jose, P & M EJctrns. ............. 408-287-()4()2 
563-4345; SIs. Mgr: Joseph J. Janning NC Raleigh, Allied EIctms. .............. ,.. 919-876-5845 NY canandalgna. Mamula Sis. • . . . . . . .. • .. 716-394-5560 

POl. YCASE PRODS., ECP Corp., 4728 siJpeiior Ave. 
Cleveland. OH 44103, Tel: 216-391-1l444, FAX: 216-391-
2891; EmpL: 14 ................................. C.1078 

Local DiBtJfbutorS 
AI.. Huntsville, Allied EJctrns. .......... ' .••. 
AZ .. Phoenix, Allied Elctms. : ............ .. 
CA Fremont. AIDed Elctms. .............. . 
CA Torrance, Allied j:1ctms. •..•..•..•..... 
CO Englewood, Allied Elctms. .......•.... 
CT Cheehire, Allied Elctms. ............. .. 
FLCasselberTy, Allied EIclms. ......••.... 
FL Pompano Beach, Allied Elctms. ...... . 
GA Norcross, Ailed EIctms. ............. .. 
IL Des Plaines, Allied Elctms. .......... .. 
IN Indianapolis, Allied EIctms. ...•........ 
MD Columbia, Allied EIctms. ............ .. 
MA Billerica, Allied Elctms. .............. .. 
MI Livonia, Allied EIctms. ................ . 
MN Eden Pralrie, Allied EIctms. .......... . 
NJ Fairfield, Allied Elctms. ............... . 

205-721-3500 
602-437-9080 
415-770-0590 
213-373-8828 
303-790-1664 
203-272-7730 
407-831-3331 
305-976-3008 
414-446-8595 
312-603-1040 
317-875-0448 
301-381-1560 
508-667-7921 
313-482-0190 
612-829-7554 
201-227-8776 

[§~tI 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 10th 51 . Oakland. CA 94606 

(P= POMONA) 
(213) 452-8002 

Nee National Controls 
Corporation 

Time Delay Relays· Liquid level Controls 

FUll LINE AUTHORIZED DISTRIBUTOR 

~t;6 
ELECTRIC SWITCHES 
INCORPORATED 

2478 Fletcher Dr, los Angeles, California 90039·2897 

213-660-1310 800-421-8855 
FAX' 213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-5100,FREE CATALOG 31EM on REUUEST 

Underwriters Safety 

Over 
7.000.000 
Terminal 
Blocks 

in Stock. 

Over 
8.000.000 
Relays & 
Switches 
In Stock. 

OrdiJrsPlaced by 3:00 p.m_ are 
Shipped the Same Day 

(213) 452-1229 (415) 835-1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Sanla Monica, CA 90404 Oakland, CA 94606 

OH 
PA 
TX 
TX 
WA 
WI 

Worthington. AIled EIcIms. ........... 614-785-1270 
PiIIsIlurgh, Allied Elctms. ............. 412-387-4124 
Fort Worth, Allied EIctms. ..... ;....... 817-336-5401 
Fort Worth, AIled EIctms. ........... .1-800-433-5700 
Seattle, Allied EIctms. . .. . .. ..•. ... .• . .206-547-2827 
New Be~In. Allied EIcIms. . . . . • . . . . . . .. 414-766-1280 

POLYTRONIX, INC. 605 Alpha Dr. RIchardson, TX 75081, 
Tal: 214-238-7045, FAX: 214-844-0805; Empl.: 65 

POMFRET RESEARCH OPTIcs. P. O. Box 1265, 
Orange, VA 22960, Tel: 703-854-4350; EmpL: 5 

POLYCIRCUITS,INC.,215P8rkSt.,Bensenville,lL60106, POMONA ELECTRONIcs. 1500 E 9th St., P.o. Box 
:':':;0, FAX.: 708-880-5350; EmpL: 90; SIs. 2767, Pomona, CA 91766, Tal: 714-623-3463, FAX: 714-

629-3317; FSC No.: 05276; EmpL: 170; SIs. Mgr: Thomas 

POLYFET RF DEVICES, 1090 Lawrence Dr. No. 101, 
NewbUry Par1!, CA 91320, Tel: 805-498-4552, FAX: 805-
498-2230; E~I.: 9; SIs. Mgr: S.K Leong 

POL YFLON COMPANY, Crane Co. 35 River Street, 
New Rochelle, NY 10601, Tel: 914-636-7222, FAX: 914-
633-3664; Empl.: 32; SIs. Mgr: Joseph A. Semlnoro 

POLYGENEX INTERNATIONAL INC. 105 EaIon Place, 
Cary, NO 27513, Tel: 916-360-8100, FAX: 919-380-9556; 
SIs. Mgr: JD. McGarry 

POL YF'HASE INSTRUMENT, 175 Commerce Dr. Ft 
Washington. PA 19034, Tel: 215-643-6950, FAX: 1-215-
843-5237; FSC No.: 98330; Einpl.: 160; SIs. Mgr: Paul 
Stevens 

PolyPhaser 
Corporation 

FAX: 702-782~4476 
POLYPHASER CORPORATION. 2225 Park Place, 

P.O. Box 9000, Minden, NV 89423-9000, Tel: 702-782-
2511,600-325-7170, TELEX: 272718 PolyPhaser; FSC 
No.: 61114; Empl: 45 ........................... a'1385 

Local Sales Offices & Reps . 
CA Costa Mesa, Tech Mktg. Assoc.. Inc. .. 
CO Aurora, Electro-Tel< SIs., Inc. ........ .. 
FL Coral Springs, Cemco ; ............. .. 
KS Lenexa, Maury E Bettis Co. .......... . 
MI Rochester Hills, Webster Assocs., Inc. 

MN Stillwater, Ned Gordon & Aseocs. ....• 
NV Minden, PolyPhasei' Corp. ........ , .. . 
NH Manchester, Assocd. Sys. ............ . 
TX Rowlett, HorIzon Conm Sis. Co. .••••. 
WA Kirkland, Manon Engrg. .............. . 

Local DIstributors 
CA Hayward, Talley EIctms. ............. . 
CA Sacramento, Sacramen10 Elctms. .... . 
CO Aurora, EIectro-Comm DIstrs. ..••..... 
FL Melbourne, Technical Equip. Clsl, Inc. 

714-979-0412 
303-343-6020 
305-753-8777 
913-541-9552 

313-375-0420 
612-43Cr1572 
702-782-2511 
603-472-2297 
214-475-1179 
206-827-7449 

415-783-2111 
916-441-4821 
303-343-8937 

. ..•.. .. . .. .... .... .. . .. . .. . ...... . .. .. 407-259-2711 
HI Honolulu. Honolulu EIctms. ........... 808-949-5564 
IL Joliet, Primus EJctrns. Corp. ........... 815-436-8945 
IL UberIyvIIIe, Harger Lightning Protec11on 

. .. .. . .. ... .. .. . . . . .. .. . .. . .. .. . .. . .. .. 708-362-4848 
MD Hunt Valley, Tessco .................. 301-785-5300 
MN SL Paul, Pulstar 0Ist, Inc. ............. 612-645-3411 
NV MInden, PolyPhaser Corp. ............ 702-782-2511 
NJ ClarksborO, W.R Block & Assocs. ..... ~1-7170 
NO Greensboro, West Antenna ........... 919-621-2473 
OH Cincinnati, Cartwright Comms. Co. .... 513-489-1755 
TX Rowlett, Horizon Convn Sis. Co. ".... 214-475-1179 
EXP Minden, PolyPhaser Corp. ............ 702-782-2511 
can Aurora, OOl Sinciabs, Inc. ............ . 416-84Hl624 

POLY-PlANAR INC, 1800 Mearns Ad., Unit J - P.o. Box 
2578, Wanninsler, PA 18974, Tel: 215-875-7605, FAX: 
215-675-7920; Empl: 12 

POL YPL Y INC., Ad. No. I, Route 5 South, Arn$lerdam, NY 
12010, Tel: 516-843-3900, FAX: 516-843-5829 

BpOLYTRON DEVICES, INC 

FAX: 201-345-1264 
POL YTRON DEVICES, INC., Box 398 - River SL S1a, 

Paterson. NJ 07544, Tel: 201-345-5665; Empl: 26 
............ " ... , .............. : .... ;..... 001966-1973 

Barber; Dist.Mgr: Thomas Barber ....... C'1493-1499 

Local.Sates Offices & Reps 
AI.. Hazel Green, Braden & Aseocs. .• • • . •• 205-828-6290 
AZ Phoenix, More SIs. ................. ;.. 602-786-9181 
AR UttIe Rock, Erickson Sis., Inc. ......... 501-455-0618 
CA Burbank, Darco ....................... 618-504-2425 
CA Irvine, Vale ElcIm Assocs. ............ 714-551-4004 
CA Santa Clara. Engrg. Assocs. Corp. . . . .. 408-986-5001 
CA So. San Francisco, Carelfi/EMA .. .. .. • 415-873-2524 
CO Broomfield, Connors Co. .•........•... 303-466-9826 
FLMaitland, E1R Inc. ..................... 407-660-9600 
IL Palatina, W. M. Llnz ................... 708-705-6555 
IN Indianapolis. Blind EIctm. Sis. Co. ..... 317-241-3742 
IA West Des Moines, Nevco ............. 515-225-9668 
LA Chalmette, El1ckaon Sis., Inc. •......... 504-271-1976 
MD Banimore, David S. Llnz, Inc. .......... 301-882-8289, 
MA Burlington. Gerber Sis. Corp. .......... 617-229-1150 
MI Jenison, C. A. ~ Co. ............... 616-534-9449 
MI Kentwood, C. A. Gear Co. ............. 616-534-9449 
MN Minneapolis. Hel-lite Sis., Inc. ..•...•.. 612-55CHl506 
OH Cleveland, Marlow Aseocs. ........... 216-831-8232 
MO Crestwood, Nevco, Inc. ............... 314-843-7406 
NJ Franklin, D. F. Tobias & Co. ........... 201-209-7255 
OR Beaverton. Eclipse Mktg. Grp. Ltd. .. ... 503-642-1661 
PA Philad~ David S. Llnz, Inc. ....... 215-379-0734 
NC Raleigh, Pinnacle Mktg. ............... 919-878-4658 
TX Dallas, Erickson Sis., Inc............... 214-739-5833 
TX Houston, ErIckson Sis., Inc. ........... 713-266-1604 
TX Round Rock, ErIckson Sis., Inc. ........ 512-244-3068 
WA Redmond. Eclipse Mktg. Grp., Ltd ..... 200:aas-s991 
WA Spokane, Eclipse Mktg. Grp.. Ltd. ...... 509-922-3972 
EXP CA, Tarzana, Nate Beckerman & eo.. Inc. 

. ~..................................... 816-706-0021 
Can Pickering. AC Simmons & Sons .... . . . 416-739-6041 

PORTASOl, bgJesby and Botlei' Ltd. 7422 CermeI 
Executive Par1!, Charlotte, NO 28228, Tel: 704-543-8239, 
FAX: 704-543-8839; EmpL: 100; SIs. Mgr: Tom C8rbo1I; 
Dist. Mgr: Tom C8rbo1I 

PORTESCAP U.S. INC. 36 Central Ave., Hauppauge, NY 
11788, Tel: 516-234-3900, FAX: 516-234-3966; EmpL: 16 

POSITRONIC INDUSTRIES, INC., 423 N. C8mpbe1l SL, 
P.O. Box 8247, Springfield, MO 65601; Tel: 417-666-2322, 
TELEX: 436445, FAX: 417-866-4115; FSC No.: 28198; 
EmpI.:3OO 

~---T----------~® 

( ~ \POTRANS J 
FAX: 714-975-1390 

POTRANS INTERNATIONAL. INC., Potrana 
Electrical Corp., Ud. 17935 Sky Park Circle No. H, 
Irvine, CA 92714, Tet 714-975-1222, TELEX: 244319; 
Empl.: 300; SIs. Mgr: Chris Wilham ...... 001974-1978 

Local Sales Offices & Reps 
AI.. Huntsville, InteI'ep Assocs., Inc. ...... . 
AZ Phoenix, More Sis. ................... . 
CA Santa Clara, Premier Tech. ......... .. 
CO Boulder, Promotional Technigs. ...... . 
FL T~ APM Aasoc. ........... , ..... .. 
GA Norcross, Interep Assocs., Inc. ....... . 
IL Chicago, Rendell Sis. Co. ............ . 
IN Carme~ Frank E Kahsar SIs. ......... . 
MA Burlington, New Tech Solutions ..... . 
MI Spring Lake, Frank E Kahsar Sis. ...•. 
MI Warren, Frank E Kahsar SIs. ........ .. 
MN Minneapolis, Holmgren Assocs. ••.•••. 
NH Merrimack, New Tech Solutions .... _. 
NM Albuquerque, More Sis. ........... " .. 
NY Skaneateles, ~ Tech. Aseocs. ••• 
OH Cincinnati, Frank E Kahsar Sis. .•..... 
OK Tulsa, Advance Tech. Sis. .......... .. 
PA Wexford, Frank E Kahsar Sis. ....... : 
TN Greenville, Interep Assocs. ••..••••.••• 
TX Dallas, Advance Tech. SIs. •.•..•.....• 

205-881-1096 
602-788-9181 
408-736-2260 
303-447-2474 
813-447-2474 
404-449-888il 
312-539-1820 
317-844-9353 
617"229-8888 
616-846-7590 
313-795-3530 
812,766-7641 
603-424-8149 
505-265-8285 
315-685-3077 
513-922-3133 
918-664-0482 
412-935-8561 " 
615-639-3491 
214-340-1300 
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Manufacturers and Sales Offices Directory 
UT MIdvale, PIomoIionaI Tach. SIs. •..•... 801-586-8919 
VA Ashland, Glasscock Assocs. •.....•..• 1104-798-2125 
WA RiIdmond, ~ EJctms. •..•••••.• 20&-885-5257 
WI Brookfield, RendeR SIs. Co. .........•. 414-785-8948 

FAX: 812-386-2335 
POTTER .. BRUMFIELD, A Stemens Co. 200 S. 

Richland Creek Dr. Princeton, IN 4767HlOO1, Tel: 812-
386-1000. TELEX: 27-8451; EmpL: 3000; SIs. Mgr: Don 
Patton; DIat. Mgr: Shelly Colborn •.....•..••... 801515 

I.DcBI Salas Offlcea & Reps 
AL Huntsville, Ca1wrIght & Bean ........ . 
AZ Phoenix, Howe & Howe SIs. •..•...••• 
CA loa Alios, Recht Assocs. ............ . 
CA San DIego, CERCO ......•............ 
CA Santa Ana, Jones & McGeoy SIs., Inc. 

co Uttteton, SImpson Assocs. ........... . 
CT Walnnglord, John E BoeIng Co. ...... . 
Fl Apopka, Cer\wrIght & Bean .....•..... 
Fl Dea1IeId Beach, Cartwright & Bean .. . 
GA Norcroae, Cartwright & Bean ......... . 
L RoHIng Meadows, Sumer, Inc. •.•...•.. 
IN FoI1 Wayne, R. 0. WhHeseIl & Assocs. 

IN Indianapofia, R. O. WhiIeseH & Assocs. 

205-830-1540 
802-264-7971 
415-864-6321 
619-792-5555 

714-547-11486 
303-794-8381 
203-265-1318 
407-889-9100 
305-429-3400 
404-368-0180 
708-991-8500 

219-432-5591 

POWERBOX INC. 1503 Spruce St, Boulder, CO 80302, 
Tel: 303-444-1461,800-444-1461, FAX: 303-444-3135; 
SIs. Mgt: James Jones ................. , ........ C>1071 

Local Salas OffIces & Reps 
MN St. Pau, HeydelHanks Assocs. ....... 612-484-8531 
Can Missiasauga, Ont. Hl-Pac Enclosures 

416-278-4680 

POWERCARD CORP. 393 Totten Pond Ad., Waltham, MA 
02159, Tel: 617-890-8789, FAX: 617-990-1390; SIs. MgT: 
Fredric Cohen 

POWER COMPONENTS CO. Vanguard Electronics 
Co., 1480 W. 178th St, Gardena, CA 90246, Tel: 213-323-
8120, TWX: 910-348-7067, FAX: 213-329-8427; FSC No.: 
213-329-8427; SIs. MgT: Avi Kandola 

POWER CONVERSION, INC., Hawker Siddeley 
Group, Ltd.-London, Englend, 2BO Midland 
Avenue, Saddle Brook, NJ 07662, Tel: 201-796-4800, 
TELEX: 130292, FAX: 201-796-5777; Empl: 10006; SIs. 
MgT: James SuIHven, VP. SIs.; Dist. MgT: Gail Halvorsen 
• • . • .. • . . . . . . • . . • . • . .. • . • • . • . .. . • .. • .. .. ... 001480-1482 

LocBl Salas Offlces & Reps 
CA Anaheim, Westrep ..................... 714-527-2822, 

FAX:714-527-3888 
CA Heyward, PaciIic MIdg., Inc:. ............ 415-887-1620, 

FAX:415-887-7595 
CO PIIIker, High Plains MkIg. .......... 303-841-8464,FX, 

303-841-6282 
Fl Tampa, SAT MIdg. ..................... 813-884-4805, 

FAX:813-882-9149 
GA Atlanta, Naylor Assocs., Inc. .•.......... 404-373-5036, 

FAX:404-373-5052 
Des Plaines, Esco Assocs. •..•.....•..• 708-298-5310, 

FAX:708-298-3833 
•..•• ..•..•••••••••.••••••.•••.••.••. .. 317-876-9000 IL 

IN Kokomo, R. 0. Whitesell & Assocs. .. , 317-45NII27 
IN Princeton, Po\Ier & Brumfield- S & SW 

. . . . • . • . • •• • •• • • . . . • . . • • • . • • . • • • . . •• • • • 812-38&-2211 
IN Princeton, POII8r & Brumtleld-N & tIN u.s. 

•••.•••.••....•••..•.•..••.•••••..••••• 812-386-2130 
IA Cedar RapIds, Dy-TronIx, Inc. •••••..•• 31~77-8275 
KS Leawood, Dy-TronIx, Inc............... 913-339-6333 
KS WIchita, Dy-TronIx, Inc. ••..••.•.••..•. 318-838-0884 
KY V8IIl8i11es, R. O. WhResaII & Assocs. •. 606-873-1182 
LA CovIngton, Cartwright & Bean ........ 504-892-1780 
Me Baltimore, Mic:ro-Con1I •.•••••.....••• 301-844-5700 
MA BraIntree, Po\Ier & BrumfIeld- NE u.s. 

. • . . •. . .. . . . . . . . . . . . .. . •. . • • . . • . . . . . . . . 617-848-6550 

MA Burlington, Tritek, Inc. .................. 617-272-4550, 
FAX:617-270-9147 

MN Minnetonka, Mill-Tach Sis., Inc. •.•.••.• 612-933-80lI0, 
FAX:612-933-2353 

NJ Haddonfield, M & S Assocs., Inc. .••.••• 809-429-7055, 
FAX:809-795-1493 

NY Great Neck, F & F Metro, Inc. .......... 516-482-4080, 
FAX:516-482-4589 

NY Newark, W-L SIs. ...................... 315-331-1645, 
FAX:315-331-2143 

NO ComeIIus, Naytor Assocs., Inc. ...•...•. 704-892-1366, 
FAX:704-892-9756 

Durham, Naylor Assocs., Inc .•••.•..••. 919-544-8630, 
FAX:919-544-7211 

Dayton, Fove SW EIctms., Inc. ..•...•.. 513-299-1718, 
FAX:513-299-1345 

MA Chelmsford, John E Boeing Co. ...... 50&-258-5800 NO 
Mt Grand BlanC, R. O. Whitesell & Assocs. 

••••••.••••.••.•••..•..•.•...•..••..•.• 313-895-0770 OH 
MI Grand RepIds, R. 0. WhiIeseH & Assocs. 

..........••.•..••.•...•....... ...•.•..• 616-842-5420 
MI Southfield, R. O. WhResen & Assocs. .. 313-559-5454 
Mt St. Joseph, R. O. Whnesell & Assocs. 

MN EdIna, Mel Foster Tach. Sis. •.•.•.•..• 
MS Jackson, c.twright & Bean ......... . 
MO BrIdgeton, Dy-TronIx, Inc. .....•...•.•• 
NJ Medford, The McCoy Grp., Inc. ••.••.•. 
NM Albuquerque, C. T. cartberg & Assocs. 

NY Kingston. Micro-Tach Mktg.1nc. .•••... 
NY MelVille, ComIronIc Assocs. •.......... 
NY N. Syrecuse, Micro-Tach Mktg. Inc. .. . 
NY RochesIer, Micro-Tach MkIg. Inc. .... . 
NO Charlotte, Cartwright & Been .•.....•.. 
NC Raleigh, Certwright & Bean .......... . 
OH Clnc:innaIi. R. O. Whitesell & Assocs. .. 
OH Cleveland, R. 0. Whitesell & Assocs. .. 
OH Columbus, R. O. Whitesell & Assocs. 

616-983-7337 
612-941-9790 
801-981-1170 
314-291-4m 
BOIHI53-0770 

505-8911-2155 
914-338-7588 
516-249-0505 
315-458-5254 
716-426-0806 
704-536-0303 
919-876-4130 
513-528-5644 
216-447-9020 

•..................•......••.......•... 614-888-9396 
OH Dayton, R. O. WhItesell & Assocs. ... .. 513-298-9546 
OK Tulsa, Components, Inc. .............. 918-583-9149 
PA Harrisburg, Bell & Whitaker .•.••..•..• 717'5e4-6900 
PA Pi\lsburgh, R. 0. Whitesell & Assocs. 

TN Knoxville, Cartwright & Been ......... . 
TN Memphis, Cartwright & Bean ......... . 
TX Austin, Ammon & RIzos Co. •.......... 

,TX Houston, Ammon & RIzos Co. ...•..•. 
TX Richardson, Ammon & RIzos Co. .•... 
UT Midvale, Simpson Assocs. ........... . 

412-963-6161 
615-693-7450 
901-382-8345 
512-454-5131 
713-781-6240 
214-844-5591 
801-586-3691 

OH Solon, FIVe SW ElcIms..Inc. ........... 216-349-1611, 
FAX:218-349-0381 

OK Tulsa, CompIech SIs. .................. 918-822-n44, 
FAX:918-860-0340 

OR Albany, Hervy Sharpe ................. 503-928-9221, 
FAX:503-928-5604 

TX Austin, CompIech Sis. ................. 512-343-0300, 
FAX:512-345-2530 

TX Harlingen, CompIech SIs. .............. 512-428-7503, 
FAX:512-345-2530 

TX Houston, CompIech SIs. .... , .......... 713-492-0005, 
FAX:713-492-6116 

TX Irving, Comptech SIs. .................. 214-751-1181, 
FAX:214-550-8113 

WA Redmond, Projects InU. ............... 208-983-8212 
can Ontario, Ed Irving ...................... 519-822-9795, 

FAX:519-763-1931 

I.DcBI Di8tribuIoIs 
CA Coste Mesa, Battery SpeclaI1ies •..••.• 714-755-0686, 

FAX:714-755-0889 
CA Mountainvlew, Energy Sis., Inc. ........ 415-989-0800, 

FAX:415-981-2000 
CA San Diego, Tauber EIcIms. ............ 619-274-7242, 

FAX:619-274-2220 
CO Denver, Cargo Betteries ....•..•....... 303-298-8763, 

FAX:303-295-7125 
MD Beltsville, Mark EIcIms. Supp. .......... 301-596-5040, 

FAX:301-937-0491 
MA SandwIch, oN IEPC EIctms., Inc. . . . • . • • 508-833-0700 
MN MInneapolis, Stark EIcIms. ............. 612-333-3361, 

WA Seattle, Northmar, Inc. .............. .. 
WI BrooIdieJd, Sumer, Inc. ............... . 

208-524-5170 NJ 
414-764-8841 

800-334-6154 
Bellmawr, Mid-Atlantic EJctms. Corp. 

PR San Juan, EIecIronic Tach. Sis. ..... .. 
Can MIasissauga, Ont. Siemens EJec. Lid. 

809-798-1300 NY 
. .................•.... 609-931-5303,F,B09-931-4928 
Bohemle, Lamp Tachnl!J, Inc. •.•..•...• 518-567-1800, 

FAX:516-567-1B06 
416-584-1995 NY Farmingdale, DeIt8 Concepts .......... 518-845-1294, 

FAX:518-2Q3.:0493 
POTIER CO., See Pulse Engineering NY Plainview, PlaInview Betteries ......... 518-249-2673, 

POTIER INSmuMENT, (PSI-Peripheral Support), WA 
345 Kansas St., P.o. Box 892, El Segundo, CA 90245. Tel: 
213-322-9370, TELEX: 317928, FAX: 213-322-9190; FSC . WI 
No.: 95-2B00461; Empl: 20; SIs. Mgt: T. O. McMahon 

FAX:518-249-2876 
Redmond, Energy SIs. •.••..••.••..•••• 208-883-2343, 

FAX:206-667-0606 
Fond-Ou-Lac, Fedco EIcIms. •...•...... 414-922-6490, 

FAX:414-822-6750 

POWER 

FROM STOCK 
Potter & Brumfield 
GENERAL PURPOSE, PCB, 
POWER and SOLID STATE 

RELAYS • TIMERS 
CIRCUIT BREAKERS 

BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 1D1h S1 , oakland, CA 94606 

:UB POTTER,. BR.UMFIELD 

(213) 452-8002 

HE POTIER & BRUMFIELD 

'Over '. 100.000 
Circuit •• 

Breakers 
in Stock. 

Over 
100.000 
Relays 

TImers & 
Circuit 

Breakers 

Orders Placed by 3:00 p_m~ are 
Shipped the Same Day 

(213) 452-12~ (415) 835-1500 
1301 Olympic Blvd., • 10266th Avenue. 

Santa Monica, CA 90404 Oakland, CA 94606 

EEM 1991 North American offices only. For worldwide reps & distributors, see VoL W. 763 



POWER Manufacturers and Sales Offices·.Directory . 
POWER CONVERSION PRODUCTS; 42 East St, Box 

380, Crystal Lake, L 60014, Tel: 815-459-9100, FAX: 815-
459-9119; FSC No.: 31761; Eq)L: 150; SIs. Mgr" C. Seyer. 

POWERCUBE CORP., Sub. Unitrode Corp.. 8. 
Subufban Pk. Dr. Billerica, MA 01821, Tel: 61HI67-9600. 
FAX: 5()8.687~280; FSC No.: 31557; EqlL: 150; SIs. 
Mgt" Roger LaFontaine 

POWfl 
IOalGNS 

FAX: 516-333-6512 
POWER DESIGNS, INC., 1700 S~ Dr., Westbury, 

NY 11590, Tal: 516-3~2oo, TWX: 51 ()'222-6561 ; EmpL: 
48; Sis. Mgr" Mary Loop ................. D.1978-1988 

Lor:;aJ DistributoIs 
p;z. Phoenix, U.s.lnstr. Ran1a1s ......... :. 602-257-1345 
CA Los Angeles, ElLinstrs. ............... 213-685-7020 
CA N. Hollywood, O'Halloran Assocs. ..... 213-877-0173 
CA Palo Alto, O'Hailoran Assocs. ......... 415-989-1600 
CA Santa Clara, EILIrIStrs. . .. .. . .. .. .. .... 4011-727-0396 
CO Denver, ElL Instrs. .................... 303-534-4160 
CT Middletown, En. ,1nslrs. ................ 203-34~648 
FL Palm Bay, ElLinstrs. ... .. .. • .. ... .. ... 305-725-6300 
GA AI1anta. U.s. Instr. Aan1aIs . . . . . . . . . . . . . 404-955-4473 
IL Chicago, Eft. Instrs. ................. ;. 312-430-2292 
IN Indianapolis, ElL Inslrs. ....... ,....... 317-545-1373 
KS Kansas CIty, U.s.lnstr. Ran1als ....... 913-877-0011 
KY louisville, ElL Instrs. •••••...•......... 502-454-3420 
MD ,Sparks. ElL Instrs. .... ;............... 301-771-4600 
MA Burlington, EILInstrs. ................. 617-272-9450 
MI Detroit U.S.lnstr. Ran1aIs .. , .......... 313-493-1919 
MN Minneapolis, U.S.lnstr. Aan1aIs ....... 612-881-3743 
MO St Louis, U.s.lnstr. Ran1aIs ........... 314-454-0210 
NJ Belmar, AccuIasIInstrs. ......... , . . . . . 201-681-6560 
NJ Rockaway, A&J Assocs. .............. 2OH25-3169 
NM Albuquerque, U.S. Instr. Ran1a1s • . . .. . . 505-864-0529 
NY Great Neck, The Instr. Mart ........... 516-487-7430 
NY Hauppauge, ElL Inslrs. .........•. ,.... 516-231-6333 
OH Cincinnati, U.S. Instr. Aan1aIs • . • . . . . . .. 513-663-4446 
OH Dayton, EILlnslrs. .................... 513-435-2134 
OK Oklahoma City, U.s. Instr. Rentals.. . .. 405-525-2659 
PA Philadelphia, ElL Instrs. •.............. 609-488-0474 
TX Dallas, EILlnslrs. ..................... 214-931-1236 
TX Houston, lOlL lnslrs. ................... 713-271-3100 
UT Salt Lake City, U.s.lnstr. Ran1aIs...... 601-582-0116 
VA· Springliald, Eft. Instrs. ................. 703-569-2611 
WA Springfield, ElL Instrs. ................. 206-575-1888 
can Toronto, ElL Instrs. .. .. .. . .. .. . .. . .. .. • 41 ~24-6660 

POWER DEVICES INC. 27071 Cabot Rd.. Bldg. 114, 
Laguna Hills, CA 92653, Tal: 714-582~712, FAX: 714-582-
6722; ErnpL: 10; SIs. Mgr" G. E. Flynn 

Power Dynamics,lnc. 

FAX: 201-736-8930 
POWER DYNAMICS INC., 59 Lakeside Ava.. P.O. Box 

539, West Orange, NJ 07052, Tal: 201-736-5722, TELEX: 
666173(PDI); FSC No.: 60046; Sis. Mgr" James Papianni; 
Dist. Mgr" Lyle Scott.. ... .. .... A·16ZB-1831: a.1764; 

C·15OO-1506, 1592, 1814: 0.1464-1485 

. Local Salas Offices & Reps 
CA Laguna Hills, David Budge & Assoc... 714-582-8720 
CA San Diego, Bart Budge Assoc& ....... 619-272-8630 
CASan Diego, David Budge Assocs. ..... 619-272-8830 
CA San JoSe, Ruppert Sis. . .. .. . .. . .... ... 406-996-8717 
CO Denver, West Inc. ..................... 303-477-1134 
FL Fl Lauderdale, StoCk EIcImS. ......... 305-976-9876 
GA Ulbum, Adams Elctms. ............... 404-925-9115 
IL Palatine, Golbeck & Milota Assocs., Inc. 

NC Raleigh, Bart<ar Assocs. .... .. .. .. ..... 919-876-0262 
OH Dayton, Shamrock SIs. Inc. ............ 513-256-1227 
OH Worthington, Shamrock SIs. Inc. ...... 614-886-7638 
OR TIgIIId, EIacIronic Comp. Sis. .....••.. 503-245-2342 
MI Detroi\, RP. Urban Assocs. ........... 313-535-2355 
TX Dallas, Aem-Air Comp. ........ ;....... 214-234-1069 
lIT Murray, Aspen Sis., Inc. ............... 601-265-8365 
UT Salt Lake CIty, Aspen Sis., Inc. ........ 801-467-2401 
WA Mercer Island, EIctm. Comp. Sis. •..•.. 206-232-9301 
can Downeview, Tiankay,lnC. ............. 416-736-1221 

Local DIstrlbulonJ 
AA Fl SmIth, RadIo, Inc. ............ :..... 501-846-5200 
CA EI Segundo, Force EIcImS. ............ 714-522-1324 
CA Uvermota, Fuse-Com................. 415-449-1~13 
CA San DIego, Fuses Unlimited/Western Fuse 

••• . .. •. .. •• •.•.• .•. •• .•.• . ... ... .. .... 619-569-9620 
CA San Diego, Sigma EIctms. ............ 619-565-2000 
CA San Jose, Rose ",lctms. .............. 406-943-0200 
CA Santa Clara, Force EIctms. . .. . .. .. .. .. 408-746-1324 
CA So. San Francisco. Patars-QaLaat Inc. 

CA Van Nuys, Fuses Unlimited .......... . 
CO Arvads, Denver Wintronics ....•..•...• 
CT Hamdan, Connector Co. ............. . 
CT Wallingford, Sagar Elect Supp. Co. • ; .. 
FL Fl Lauderdale, KSM Elctms. ........ .. 
FL Fl Lauderdsle, Stock Elctrns. ....•.•.•. 
GA AI1an\a, KSM Elctrns. ................ . 
ft. cary, Gama EIctms. ................. . 
IL Crystal Lake, Sub-Sam ............. .. 
MA Canton, Impact SIs. ..... : ........... .. 
MA Hingham, Segar Elect Supp. Co ...•... 
MA Martboro, Now Elctms. ............... . 
MN lHibbing. Minn Tech Elctrns. ....... . 
TX Dallas, Wofford Eiac. ................. . 
NH Salem, Segar Elctr. .. ............... .. 
NJ Kenilworlh, Faderalad Purchaser Co. 

NY Hauppauge, Sagar Elclrns ...•..•..... 
NY Johnson CIty, Help EIctms. .••..•.•... 
NY Pennyan. Advcom Tachnlg. ..•........ 
NC Raleigh, Segar Svc. Plus Elctrns. •..... 
OH Cincinnati, Schuster Elctrns .....•..•.. 
OH Twinsburg, Schuster Elctms ....•..•.. 
OK Oklahoma CIty, Radio, Inc. .......... .. 
OK Tulsa, Redio, Inc .................... .. 
OR Beaverton, Micro Power Elctrns. ..... . 
PA Bristo~ Aim Elctms ................. .. 
TX Austin, Wofford Elctms. ............. .. 
OR Beaverton, Rosa EIctms. ............ .. 
TX Dallas, OH The SheH Comps. •..•..... 
TX Farmers Branch, Force Elctms. ...... . 
TX Houston, Force EIctms. ............. .. 
TX Houston, Wofford Elctrns. ......... : .. . 
TX RIchardson, OH Tile Shalf CornpS. ... . 
WI Milwaukas, Progressive Image .......• 
UT Salt Lake City, Standard S~ Co. ... . 
WA Redmond, Energy Sis. ............... . 
WA Redmond, FuSE>Com ................ . 
Can Downsviaw, On!., PS CornpS. ....... .. 

415-673-9595 
816-786-8111 
303-431-7161 
203-286-0044 
203-265-4800 
305-971-5900 
305-978-9875 
404-456-2013 
7~3322 
312-782-3954 
617~1-1500 

506-749-4700 
508-46().0187 
216-262-5228 
214-320-0294 
603-896-1348 

201-272-0505 
516-346-1300 
607-729-3528 
716-396-9050 
919-85().9550 
513-489-1400 
216-425-8134 
405-789-0741 
918-587-9123 
503-626-7086 
215-785-3500 
512-339-1131 
503-829-9288 
214-247-0052 
214-247-9955 
713-561-8644 
713-947-3583 
214-236-0808 
414-321~722 
601-486-3371 
206-883-2343 
206-881-2442 
416-665-9546 

POWER ELECTRONIC COMPONENTS, INC. PEC, 
Inc, 3408 Kamer Millar Ad. New Albany, IN 47150, Tel: 
812-941-9205, 60().245-0193, FAX: 812-941-9205; Dist. 
Mgr" Brenda DeSpain 

FAX: 412-925-4393 
POWEREX, Westinghouse, GE, Mltsubish~ HilUs 

St, Youngwood, PA 15697, Tel: 412-925-7272, TWX: 51 (). 
466-2840; ErnpL: 550; Dis/. Mgt" Kalhy CUllan 
................................................. A·2117 

!.Deal Salas OffIces & Reps 
p;z. Chandklr, Undbarg Co. ............... 602-786-9115 

. CA Agoura Hills, WasIpoWar Assocs. •.•.• 818-706-2550 
·CA Laguna Hills, WesIpoWer Assocs. ..•.. 714-582-6716 
CA Santa Clara, Engineering Assocs. Corp. 

IN Indianapolis, LM. DeVoe AssOcs. .... . 
KS Shawnee Mission, Microtronics, Inc. .. . 

312·705-0602 
317-842-3245 CO 
913-262-1444 .CO 

Denver, Lilidberg Co. .. ............. .. 
Wastminstar, Jerry Wolfgang· •....•... 

406-986-5001 
303-756-9033 
303-252-0215 
203-821~71 

407-880-9600 
MI Grand Rapids, A.P. Urban Assocs. ... . 
MNBloominglon, Horizon Tachnlgs. ..•... 
MO St Charies, Mlcro1ronlca, Inc. .....••.. 
NH Amherst DA Crowley & Assocs ..•... 
NJ Audubon, DAS Assocs. .............. . 
NJ Pl Pleasant Jade Mktg. ....... ; .... .. 
NJ Audubon, DAS. Assocs. ... ; ........ .. 
NY Marcallus,Mullahy-Welch S.1s. •....... 
NY Rochester, Mullahy-Welch Sis. ....... . 

616-245-0511 CT 
612-~65;5 FL 
314-946-8500 GA 
603-873-7050 
609-546-1133 GA' 
201-899-8108 IL 
609-54f>-1133 IN 
315-673-3691 IA 
716-244-1100 KS 

SouthIngton, The Orion Grp. ........ .. 
MaiUand, EIR, Inc. ................... .. 
Alpharetta, Southeast' Power CornpS. 

Norcross, Southeast Power Comps. .. 
Naperville, L&W Power Corp. ........ . 
Carmel, Giesllng & Assocs. ......... .. 
Cedar Rapids. Dr-Tronix, Inc. ....... .. 
Leewood, Dr-Tronlx, Inc. ............ .. 

404-884-5460 
404-446-2458 
706-416-8838 
317-1144-5222 
319-377~75 
913-339-6333 

KS WIChita, Dr-TronIx, Inc. .. .. .. .. .... ... 316-836-0884 
KY Versailles, Giesting & Assocs. , • • • • • • . . ~73-2330 
MA Nawton,EdFraelay ....... ; .. , ........ 817~512 
MA Peabody, The Orion Grp. .. ,.......... 508-532-8268 
MI PIymouIh,L&WPowerColp, .......... 313-451-1150 
MN Minnaapola, PSI Co. .............. .... 612-944-8545 
MO BrIdgeton. Dr-TronIx, Inc. .. .. ... .. .. .. 314-291-4777 
NJ Ringwood, J&L Sis. Assoca, Inc. .. ,... 201-962-8315 
NM Albuquerque, UndbergCo: .. .. .. .. .. .. 505-881-1006 
NY Ithaca, Bob Dean, Inc. ................ 607-257-1111 
NY Ronkonkoma, J&L Sis. Assoca, Inc. ... 516-737-2801 
NY Wappinger Falls, Bob Dean, Inc. ...... 914-297~ 
NC Charlotte, Southeast Power Comps. .. 704-846-8532 
NC Greensboro, Southeast Power CornpS. 

........................................ 919-854-9410 
NC Henderson, Soutl1ae$l Power Comps. 

.. . .. . .. . .. . .. .. .. .. .. .. .. .. . .. . .. .. .. • 919-438-4450 
OH Cincinnati, Giesllng & Assocs. ........ 513-385-1105 . 
oH Cleveland, Giastlng & Assocs. .•..•... 216-261-9705 
OH Columbus, Giesllng & Assocs. '. . • • • . • • 614-459-4800 
OK Tulsa, NOVA MkIg. ................... 918-880-5105 
OR TIgard, Vantage Corp, ......... ,...... 503-820-3260 
PA Hatboro, Delta Tech. Sis., Inc. ......... 215-957-0600 
PA PIttsburgh, Bear Mldg. ................ 412-531-2002 
PA Youngwood, Bob Hlrcha .......... .... 412-925-4468 
PA Youngwood. Powarax, 1nc.-USAllntL .. 412-925-7272 
TX Austin, NOVA MkIg.. Inc. .............. 512-343-2321 
TX Dallas, NOVA MIdg.. Inc. .............. 214-75().6082 
TX Houston, NOVA Mldg..1nc. ............ 713-886-8082 
VA Roanoke, Southeast Power Comps. • • . 703-774-8478 
WA Bellevue, Vantage Corp. ..••••••••.••• 206-455-3460 
WI Elm Grove, L&W Power CoIp,......... 414-782-0799 
can Montreal, Qua.. GMA Assocs. ......... 514-335-9572 
can Ottawa, On!. GMA Assocs. ........... 613-838-4480 
Can Toronto,On!.GMAAssocs ........... 41~71-8111 
Can Vancouver, B.C. Blakewood EIec. Sys.. Inc. 

.. . .. .. .. . .. . .. .. ...... • .. .. .. .. . .. . ... 604-273-9910 

!.Deel DistrlbulonJ 
AL Birmingham, Industrial Eiac. Supp. Co. 

.. ..................................... 205-951-4801 
AL HuntsvUIe, Hamilton/Avnet ........... 205-837-7210 
AL Huntsvilla, Time EIctms. .............. 205-721-1133 
p;z. Chandler, Hamilton/Avnat ;........... 602-961~11 
p;z. Tempe, Tome EIctms. ................. 602-967-2000 
CA Agoura Hills, Alrno Elctrns. •••.••.••.•• 816-991-3984 
CA Agoura Hills, Time EIctrns. ....•..•..•• 818-707-2890 
CA Chatsworth, Time EIctriIS. ............. 818-998-7200 
CA Costa Mesa, Hamilton Electro CoIp, •. 714-754-6097 
CA Costa Mesa, Hamilton Electro Sis. .... 714-841-4100 
CA CUlver CIty, HamIlton Electro Sis. .•.•. 213-556-2000 
CA Gardena, Hamlltonl Avnet ............. 213-217-8888 
CA Roseville, HamiIton/Avnet ............ 916-781-61!14 
CA San Diego, All American .............. 619-266-1505 
CA San Diego, Hamilton/Avnet ........... 619-571-7510 
CA San Diego. Time. EIctms............... 619-586-1331 
CA San Jose, All American ............... 406-943-1200 
CA San Jose, Airno EIctms. .. .. .. .. .. .. ... 406-436-8822 
CA Santa Ana, AImo EIctms............... 714-757-0444 
CA Sunnyvale, Harnilton/Avnat ........... 408-743-3610 
CA Sunnyvale, Time EIctms. •..••• , ••.• , • • 408-73M1888 
CA Torranca, All American ............... 213-320-0240 
CA Torrance, Time EIctrns. ............... 213-32().()660 
CA Tustin, Tima EIctms. .................. 714-889-0100 
CA Woodland Hills, Hamiltonl Avnel ...•.. 818-564-0404 
CO Englewood, Hamilton/Avnet .......... 303-799-7800 
CO Englewood, Time EIctms. ............. 303-799-8851 
CT Cheshire, Time EIctrns. ............... 203-271-3200 
CT Danbury, Harnilton/Avnet ............. 203-797-2600 
CT East Haven, J. V. EIcIms. ••.••..••••.. 203-469-2321 
CT WaiUngford. GAS Midan Elects. ••••• ,. .203-265-2077 
FL Fl Lauderdale, Hamiltonl Avnet .•..•.. 305-971-2900 
FL Fl Lauderdale, Time Elctms. .•..•••• .. 305-464-7778 
FL Miami, All American .................. 305-621-8282 
FL Orlando, Time Elctms. ................ 407-841~ 
FL St Petersburg, Hamiltonl Avnet ....... 813-573-3930 
FL WInter Park, Hamlltonl Avnet .......... 407-826-3888 
GA Norcross, Hamlhon/Avnet ............ 404-447-7507 
GA Norcross, Time EIctms. ..••..•..•..•.. 404-448-4448 
IL Bensenville, Hamlliori/Avnat .......... 312-88().7700 
IL Chicago, Newark EIctms. ............. 312-764-5100 
IL Elmhurst, Semiconductor Specialists, Inc. 

..................................... :. 706-279-1000 
IL Schaumberg, Time Elctms. •..•••.•.•. 706-306-3000 
IL Schaumburg, QPS Elect., Inc. .•.....•• 7~ 
IN CermaI, Hamilton/Avnet ....... : .... :. 317-844-9333 
IN Ft Wayne, Bellinds. .................. 219-423-3422 
IN Hammond, WESCO .................. 312-454-6970 
IN indianapolis, Bellinds. ................ 317-875-8200 
IA Cedar Rapids, Advent EIcIms. ........ 319-363-0221 
IA Cedar Rapids, HamiIton/Avnet........ 319-382-4757 
KS Lenexa, Hamilton/Avnat .............. 913-886-1055 
KY Lexington, HamllIon/Avnel ....... .... 606-259-1475 
MD Columbia, GAS EIctms. .. !............ 301-995'6744 
MD Columbia, Hamlltonl Avnet . • . • • . . . • . • . 301-995-3500 
MD Columbia, Time EIcIms. .... • .. • .. ..... .301-984-3090 
MA NoIwood, Garber EIctms. ............. 617-769-8000 
MA Peabody, Hamiltonl AvneI.... ........ 506-531-7430 
MA Peabody, Time EIctms. ••..•.•••.••.•• 506-5~ 

764 North American offices only. For worldwide rePs & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
MI Grand Rapids, Hamilton/Avnet ....... 616-243-8805 
MI Madison Heights, Galco EIcIrns. ..•... 313-542-9090 
MI Nolli, Hamilton/Avnet .............•... 313-347-4270 
MN Edina, Time Elctrns. .•................ 612-835-1250 
MN Minnetonka, Haminon/Avnet .......... 612-932-0600 
MO Chesterfield, HamiKon/Avnet ......... 314-537-1600 
MO Manchester, Time Elclms. ............ 314-391-6444 
NJ Camden, GRS Elclms. .......•........ 609-964-8560 
NJ Cherry Hill, HamiKonl Avnet .......•. " 609-424-0100 
NJ East Hanover, Delbum Elclms., Inc. •.. 201-964-0800 
NJ Fairfield, Hamilton/Avnet ...•.....•... 201-575-3390 
NJ Marnon, Time Elctms. . . . . • . . . . . . . . . . . . 609-596-6700 
NJ W8)Jna, Time EIcIrns. ..........•...... 201-882-4611 
NM Albuquerque, HamiKonl Avnet ........ 505-345-0001 
NM Albuquerque, Harrison Equip. Co. ..... 505-291-9951 
NY East Syracruse, Time Elclms. .•...•... 315-432-0355 
NY Fairport, Time Elctms. ........•....... 716-383-8853 
NY Freeport, Serntex Inds. Cotp. .......•.. 516-223-0200 
NY Hauppauge, HamiKon/Avnet ......•... 516-231-9600 
NY Hauppauge, Time Elctms.............. 516-273-0100 
NY PlainvieW, ACI Elclms. .............•.. 516-293-8830 
NY Rocheeter, Harninon/Avnet .......•... 716-475-9130 
NY Rome, Rome Elctms. .............•... 315-337-5400 
NY Syracruse, Hamilton/Avnet ........... 315-437-2641 
NY Westbury, HarniKon/Avnet ........•... 516-99Hi868 
NC Charlotte, Electronics Mktg. Corp. ..... 704-394-6195 
NC Charlotte, Time Elctms. ...........•... . 704-522-7600 
NO Raleigh, HamiKon/Avnet .............. 919-878-0610 
OH Cincinnal~ Hughes Peters ...•........ 513-351-~ 
OH Cleveland, CAM/RPC Elctms. ..•...•. 216-461-4700 
OH Cleveland, Darrah EIee. .........•....• 216-631-0912 
OH Columbus, Electronics Mktg. Corp. .... 614-299-4161 
OH Columbus, Hughes Peters ............ 614-294-5351 
OH Deyton, Electronics Mktg.Corp. .•...... 513-439-4711 
OH Dayton, HarniKonI Avnet 56 . . . . . . . . . .. 513-439-8732 
OH Deyton, HamiKon/Avnet 64 ........... 513-439-8700 
OH. Dublin, Time Elctrns. .................. 614-761-1100 
.OH Highland Heights, Electronics Mktg.Cotp. 

....................................... 216-442-3441 
OH Solon, HamiKon/Avnet ............... 216-349-5100 
OH Westerville, Hamifton/Avnet .......... 614-682-7004 
OK TUlsa, Mair Co.. ..................... 918-252-5781 
OK Tulsa, HarniKon/Avnet ................ 918-252-7297 
OR Beaverton, Hamiltonl Avnet ........... 503-627-0201 
OR Portland, Dunn Elctrns. ...........•... 503-285-0214 
OR Portland, Time EIcIrns. ... . . . . . . . . . . . .. 503-684-3780 
PA Pittsburgh, CAM/RPC Elclms. ........ 412-782-3770 
PA Pmsburgh, HarniKon/Avnet ........... 412-281-4150 
TX Addison, HamiKonl Avnet ............. 214-309-8140 
TX Austin, Harnifton/Avnet ............... 512-837-8911 
TX Austin, Harrison Equip. Co ............. 512-258-1320 
TX Austin, Time Elclrns. .................. 512-339-3051 
TX Brownsville, Harrison Equip. Co. ...... 512-548-2376 
TX Dallas, Harrison Equip. Co. • . . . . . . . . . . . 214-239-2750 
TX EI Paso, Harrison Equip. Co. .•........ 915-596-3406 
TX Houston, Altair Co. .... .. .. .. .. .. . .. ... 713-462-3029 
·TX Richardson, Altair Co.................. 214-231-5186 
TX Stafford, Harnilton/Avnet ............. 713-24(H733 
TX Stafford, Harrison Equip. Co. .......... 713-879-2750 
UT Saft Lake City, Hamiftonl Avnet ....... 801-972-2600 
UT West Valley, Time Elclms. ............ 801-973-8181 
VA Charlottesville, Virginia Elee. Comps. .. 804-296-4184 
WA Redmond, Harnifton/Avnet ........... 2OB-BB1-6697 
WA Redmond, Time Elclrns. .............. 2OB-BB2-1600 
WV Charleston, McJunkin Corp. . . . . . . . . . .. 304-346-5211 
WI Mequon, Taylor EIee. Co. ............. 414-241-4321 
WI Milwaukee, Marsh Elctms. ..•.......•. 414-475-6000 
WI Waukesha, Harnifton/Avnet ........... 414-784-4510 
WY Gillette, WESCO ...................... 307-687-0014 
Can Burnaby, BC, HamIKon/Avnet ......... 604-420-4101 
Can Bumaby, BC, ITT/Mufticomps. ........ 804-291-BBB6 
Can Calgary, Alberta, Hamiltonl Avnet ..... 403-250-9380 
Can Calgary, Alberta, ITT IMutticomps. . . ... 403-273-2780 
Can Concord, Ont, ITT IMutticomps. ....... 416-736-1144 
Can Dartmouth, Nova Scotia, ITT IMulticompa 

.. . . . . . . .. . . . .. .. • .. .. . .. . .. .. . .. . . .. .. 902-465-2350 
Can Edmonton, Alberta, ITT IMutticomps. .. 403-438-4982 
Can Mississauga, Ont, Hamifton/Avnet .... 416-677-7432 
Can Mississauga, Ont, Time Elclrns. . .. .... 416-672-5300 
Can Nepean, On!., Hamllton/Avnet ........ 613-226-1700 
Can Nepean, On!., ITT/Mutticomps. ......•• 613-596-6980 
Can St Laurent, Que., HarniKon/Avnet ..... 514-335-1000 
Can St Laurent, Que., ITT IMulticomps. .••• 514-335-7697 
Can Ston8)j Creek, On!., Westinghouse Canada, Inc. 

. .. .. . . .. .. .. . .. . .. . .. . .. . .. . . .. . .. . . .. 416-664-3300 
Can Willowdale, On!., Electro Sonic. Inc. ... 416-494-1886 
Can Winnipeg. Manitoba, ITT IMutticomps. 

204-786-8401 

POWER FUNCTIONS ENGINEERING, 3831 cavalier 
Dr., Garland, TX 75042, Tel: 214-278-0996; Empl: 9 . 

~~~ 
@§~§~[b 
A SUBSIDIARY OF UNITRODE CORPORATION 

FAX: 617-828-3215 
POWER GENERAL, Unftrocle Corp., 152 Will Dr. 

Canton, MA 02021, Tel: 617-926-6216; Empl.: 300; SIs. 
Mgt: Steve Forrester ........................... 1)01987 

Local Sales Offices & RfPS 
Al Huntsvlile, EIee. Mktg. Assoc. Inc. . . . .. 205-BBQ-8050 
AZ. Tempe, Westrep .. . .. .. .. .. .. .. .. .. ... 602-a20-9932 
CA Anaheim, WesIrep .................... 714-527-2822 
CA Buena Park, Cypress Elclms. ......... 714-521-5230 
CA San DIego, Cypress EIcIrns. .......... 619-535-0018 
CA San Diego, WesIrep .................. 619-566-6580 
CA Santa Clere, WesIrep ................. 408-988-6833 
CO Englewood, DeIItron Co ............... 303-741-2122 
CT WalNngIord, APEX Assocs. ............ 203-267-6914 
FL Aftamonte Springs, Vantage COmp. ... 407-682-1199 
FL Margate, EPM Corp. .................. 305-977-0331 
FL Orlando, EPM Corp. .................. 407-425-6149 
GA Atlanta, EIee. Mktg. Assoc. Inc. ........ 404-448-1215 
IL itasca, Beta Technlg. Sis. ............. 708-250-9586 
IN Indianapolis, Schuster Elclrns. ........ 317-253-9065 
IA Cedar Rapids, Dee Elclms. ........... 319-365-7551 
iA Cedar Rapids, Spectrum SIs. . . • . . . . . . . 319-366-0576 
KS Overland PI<, SPECTRUM SIs. ........ 913-648-6811 
MD Columbia, Sager .. .. .. .. . .. . .. . .. . .... 301-995-6580 
MA Canton, Powar Gen ........ ;.......... 617-828-6216 
MA Westwood, APEX Assocs. ............ 617-444-8070 
MI Brighton, Applied Power .............. 313-227-3604 
MI Flint, RS Elclms. ...................... 313-472-5000 
MI Uvonia, Leading Edge SIs. ............ 313-478-6700 
MN Eden Prairie, Com-Tek Sis. ........... 612-941-7181 
MO florissant, Spectrum Sis. ............. 314-921-1313 
MO Hazelwood, Spectrum Sis. ............ 314-921-1313 
NJ Clifton Parks, Net SIs. .. :.............. 516-371-6864 
NY Cortland, Net Sis. Co. ................. 607-756-6592 
NY Great Neck, F & F Metro, Inc. ......... 516-462-4080 
NY Victor, Net Sis. Co. .................... 716-924-1844 
NC Raleigh, EIee. Mktg. Assoc., Inc. ....... 919-847-a800 
OH Cincinnati, RS EIee. ................... 513-793-2450 
OH Cleveland, Schuster Elclms. .......... 216-425-6134 
OH Cleveland, Sc~uster Elec. .. . . . . . . . . • .. 216-425-8134 
OH Columbus, McFadden SIs. ............ 614-761-3177 
OH Toledo, RS EIee. ...................... 419-893-0721 
OR Portland, Venture Elctms. Inc. ........ 503-624-0617 
PA Mars, Sager .......................... 412-772-2233 
50 Greenville, EMA, Inc. .. .. .. .. .. . .. .. ... 803-233-4637 
TX Austin, Tesco, Inc. .................... 512-834-8374 
TX Dallas, Tesco, Inc. .................... 214-553-1200 
TX Houston, Tesco, Inc. .................. 713-690-4909 
TX Stafford, Southwest Elclrns. . . . . . . • • . .. 713-240-4000 
UT American FOlk, Demron Co. ........... 801-283-9413 
VA Sterling, Beacon North .. 8OD-B77-3747,703-478-2480 
WA Bellevue, Venture Elctrns.............. 206-454-4594 
WI Milwaukee, Beta Technlg. Sis. Inc. .... 414-643-8609 
Can Burnaby, B.c, Kaytronics Vancouver.. 604-294-2000 
Can Concord, On!., Kaytronics Inc.-Toronto 

Can Edmonton, I.T.T. Multicomp. .•......... 
Can Kanata, Ont, Kaytronics Inc.-ottawa .. 
Can Mon1real, Que., Kaytronics ........... . 
Can Ottawa, I.T.T. Mutticomp. ............. . 
Can Winnipeg, I.T.T. Multicomp. ........... . 

Looal Distributors 
Al Huntsville, Cypress EIcIrns. .........•. 
AZ. Tempe, Cypress Elclrns. ............. . 
CA Buena Park, Cypress EIcIrns. •..•..... 
CA San Diego, Cypress Elctms. ......... . 
CA Santa Clara, Cypress Elctms. ........ . 
CO. Englewood, Cypress Elclms. ....•..... 
CT Wallingford, Sager .................. .. 
FL Deerfield Beach, Vantage Comps. Inc. 

416-669-2262 
403-438-9555 
613-584-D080 
514-745-5600 
613-596-6980 
204-697-2300 

800-526-6231 
602-966-2256 
714-521-5230 
619-535-0016 
408-9BQ-2500 
303-792-5829 
203-265-4600 

....................................... 305-429-1001 
FL Orlando, Sager ....................... 407-240-3114 
GA Norcross, Applied Power ............. 404-263-0421 
IL Bensenville, Cypress EIcIrns. ......... 708-350-2005 
IL Wood Dale, N. E. P. Elclms. . . . . . . . . . .. 708-595-8500 
iA Cedar Rapids, Dee EIcIrns. ........... 319-365-7551 
KS Kansas City, Olive Elctrns ............ 913-362-1923 
KS Overland Park, RS Elctrns. ............ 913-362-1923 
MD Columbia, Vantage Comp. ............ 301-720-5100 
MA Andover, Vantage Comp. ............. 506-687-3900 
MA Hingham, Sager ...................... 617-749-6700 
MI Grand Rapids, RS EIctms. ............ 616-241-3483 
MI Uvonia, RS Elclms. ................... 313-525-1155 
MN Eden Prairie, Cypress EIcIrns. ......... 612-934-2104 
MO St Louis, Olive EIcIrns. ............... 314-997-7709 
NH Salem, Sager ......................... 603-898-2741 
NY Buffalo, Summit Distrs................. 716-887-2800 
NY Hauppauge, Fairmont Elee. ........... 516-231-3313 
NY Hauppauge, Sager ..... .. .. .. ... .. . .. .. 516-346-1300 
NC Raleigh, Sager ............ .. .. .. .. .. .. 919-850-9550 
OH Cincinnati, Schuater EIcIrns. .......... 513-489-1400 
OR Beaverton, Cypress Elclrns. .•...•. '. . . . 503-223-8900 
PA Philadelphia, Sager ..... 215-464-4336,609-984-0830 
TX Dallas, Cypress Elctms. . . • . • . . . . • . . . .. 214-255-0065 
TX Stafford, SoI,rthwest EIcIrns. . . . . . . . . . . • 713-24D-4000 
WA Bothell, Cypress Elctms. .............. 206-483-1144. 
WI New Berlin, NEP Elclms. .............. 414-785-9100 

POWER-
Can Burnaby, B.C. LT.T. Mullicomps. . . . . . . . 604-291-8866 
Can Calgary, Alb., I.T.T. Multlcomps. ..•.... 403-273-2780 
Can Concord, Ont, I.T.T. MultlCQ1r41S. ...... 416-736-1144 
Can MontreaI,I.T.T. Multicomp. ............ 514-335-7697 

POWER INTEGRITY CORP. 1834 Pembroke Ad., 
Greensboro, NC 27429-0682, Tel: 919-379-9773, 800-
237-9260. TELEX: 919-379-1301; SIs. Mgr: James T. 
Fesmire 

POWEF!LINE,INC., Chloride Power Elctrns., 200 
Butterfield Dr. Ashland, MA 01721, Tel: 506-681-7329, 
TELEX: 5161003B30, FAX: 508-879-8869 

POWER MAGNE-TECH CORPORATlON,441 High 
Street, Perth Amboy, NJ 08861, Tel: 909-826-4700, FAX: 
908-826-4706;EmpL: 65; SIs. Mgt: Arthur Zuckerman; 
Dist. Mgt: Arthur ZUCkerman ................... Ao2371 

POWERMARK, See Topaz, Inc., 9192 Topaz Way, 
San Diego, CA 92123 

POWER/MATE CORPORATION, 2727 Kurtz St, San 
Diego, CA 9211 0, Tel: 800-843-8644, 619-299-3800, TWX: 
91D-335-1241, FAX: 619-291-2584; EmpL: 175 

POWER MEASUREMENT LTD. 6702 Rajpur Place, 
Victoria, BC, Canada vax 3Xl, Tel: 604-652-5118, FAX: 
804-652-0411; EmpL: 25; SIs. Mgt: WilHam L McMillan, 
Gen. Mgr. 

POWERNETICS LTD. Clarence St Loughborough, Leics, 
ENG LE11 lOX, Tet: 0509 214153, TELEX: 343OB, FAX: 
0509 262480; Ernpl.: 66; SIs. Mgt: Margeret A. Foggon, 
Export SIs. Mgr. . 

FAX: 805-388-0476 
POWER-ONE, INC., 740 Calle Plano, Camarillo, CA 

93012, Tel: 805-987-8741, TWX: 910-338-1297; F50 No.: 
54407; EmpI.: 320; Diot. Mgt: Julius Hirsch, V.P. Sis. 
. . .... ..... ................ .... .. .... .. .... 1)01988-1899 

Locai Sales Offlces & Reps 
AZ. Huntsville, Capetone EIcIrns. •...... . . . 602-437-0172 
AZ. MESA, Sys. Sis. 01 AZ. ................ 802-464-9989 
CA Escondido, EBgIe Tech. Sis. .......... 619-743-6550 
CA Santa Clara, Nova.Tranl", Inc. ........ 408-727-9530 
CA Woodland Hills, Varigon, Inc. ........ '. . 818-594-5060 
CO Denver, Quorum 3 ............. .. .. ... 303-799-8100 
CT Hamdan, Detcom ..................... 203-288-7005 
FL Boca Raton, Electrocralt ...... • .. .. .. • 407-394-9686 
FL Clearwater, Electrocralt ............... 813-573-2277 
GA Norcross, Montgomery Mktg. Inc. ..... 404-447-6124 
IL Chicago, M. Gottlieb & Assocs. ....... 312-775-1151 
IN Carmel, Technlg. Mktg. Corp. ......... 317-844-8482 
MN Edina, G.P. Sis., Inc. ................... 612-831-2382 
IN Fl Wayne, Technlg. Mktg. Corp. ....... 219-432-5553 
iA Cedar RapIds, J.R Sis. Engrg.......... 319-393-2232 
KS Lenexa, Midwest Tech. SIs. ........... 913-888-5100 
KY Louisville, Technlg. Mktg. Corp. •...•.. 502-893-1377 
MD BaltImore, Eastern Camps. Sis. ....... 800-223-3851 
MA Waltham, DeIcom, Inc. ................ 61 NI91-4600 
MI Farmington Hills, Rathsburg Assocs., Inc. 

. . . • . . . . . . . . . • . . • . • . • . • . • • . • . • . • . . . • . . . 313-489-1500 
. MI Grand RapIds, Rethsburg Assocs. Inc. 

MO Earih City, Midwest Tech. SIs. •.•.• ' ... . 
NM Albuquerque, Sys. Sis. 01 AZ. ........ .. 
NY Great Neck, Trionic Assocs. ........ .. 
NY Syracuse, Nycom, Inc. ............... . 
NO Cary, Montgomery Mktg. Inc. ......... . 
NO Raleigh, Montgomery Mktg. Inc. .•••••. 
OH Columbus, Tom Mulligan Co. ..•.....• 
OK Tulsa, Advance Tech. Sis. .......... .. 
OR Beaverton, Pacific Mktg. Specialist .•.• 
PA W. Conshohocken, Eastern Comp. Sis. 

TX Dallas; Advance Tech. Sis. ........... . 
TX Houston, Advance Tech. Sis. ........ .. 
UT Saft Lake City, Quorum 3 ........... .. 
VA Redmond, PaclIic Mktg. Specialist .. .. 
WI Milwaukee, M. GottlIeb & Assocs. ..•.. 

Loi:aI Distributots 
Al Huntsville, Bellinds. ................ .. 
Al Huntsville, Capstone EIctms. •.•.•.•••• 
Al Huntsville, PIoneer EIcIrns. ........... . 
NC. Anchorage, Frigid North ............ .. 
AZ. Phoenix, Sterling EIcIrns. ............ . 

616-949-7400 
314-298-9843 
505-889-2901 
516-466-2300 
315-437-8343 
919-487-8319 
919-651-0010 
614-457-2242 
916-664-0482 
503-641-9373 

215-825-8610 
214-340-1300 
71~ 
801-943-9227 
206-682-3144 
414-646-4486 

205-837-1074 
205-837-2141 
205-837-9300 
907-561-4633 
602-288-2121 
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POWER-
NY Tempe. BaU Inds. ..................... ~7800 

. IJ. Tempe. Cepatone EIcIms........ •••••• ~-o172 
AR Fl Smith; C8ttIon-EIates •..•.••..•...• 501-646-8201 
AR UttIe Rock, CarIIon-Bates •••.•.•.••.•• 501-562-9100 
AR PIne Bluff, C8ttIon-EIates .•••. ....•.... 501-535-1354 
AR SprtngdaJe, CIIrfton.Bates •••••.•.••••• 501-75&-5012 
CA canoga PIc., R.W .•.•..•.•.•...•..•.. : 81&-719-0037 
CA Chiidsworth. Capstone EIcIms. •••••••• 81&-701-1424 
CA Costa Meea. R.W ••.•.•.....•.•.•.•.• 71 .... 751-7512 
CA GanIen Grove, BaU IIIds. .•..••.•...•.• 714-895-7801 
CA Gardena, BaU Inds. •..•.••......•....• 213-515-1800 
CA Los AJamItoe, Corr1Jumach EIcIms. •. : 714-82&-0868 
CA MIn. View, BaU Inds. ......••....•...•. 408-745-0400 
WARichard, Radar EIac. ....•.••.......•.. 5O&-94H836 
CA RocklIn, BelIInds.......... ••• ••.••..•. 918-852-0414 
CA Sacremanto, BelIInds. ••..•.........•• 918-852-0414 
CA San DIego, BeIIInds................... 619-28&-1277 
CA San Diego, Capstone EIcIms. •••.••.•• 619-277-7767 
CA San Diego, R.W .••..•..•••.•.....•... 619-434-5251 
CA San Jose, eon.x.omech EIcIms.. .•••.•• 408-945-9100 
CA Sumyvale, BelIInds. ••.•••.••....•.. .. 408-745-0400 
CA SUI1nyvaIe, BeIIInds. ...•••..•...•. .. .. 408-734-8570 
CA Sunnyvale, Capstone ElQlms. .••••• '. • . 40&-453-9804 
CA ThOusand Oaks, BeIIInds. ..•...•..... 805-499-6821 
CA TusIIn, Capstone EIctms. ...•.•.•..... 71 .... 730-0349 
co Aurora. Capstone EIcIms. ••.•••.•••••• 3Q3-79(). 7644 
co Denver, Belllnds. •••••••• • • • . • • ••• • • • • 303-42 .... 1985 
co Englewood. Stering EIcIms. .....•..•. 303-792-3939 
CT New Haven, Green&-Shaw Co. .••.••. 203-265-3333 
CT NoM" Capstone EIcIms. •..•....•.• 203-265-4001 
CT Norwalk. PIoneer EIcIms. •••••••.••••• 203-853-1515 
CT WailingfoRl, SterlIng EIcIms. ••••.•.•.• 203-265-9535 
R. Altamonte Springs. PIoneer EIcIms. ••• 407-834-9090 
R. Deerfield Bell, PIoneer EIcIrns. ••.•••.• 305-42&-11877 
R. Fl LaudardaJe, Capstone EIcIrns. ..••• 305-492-1211 
R. Lake Mary, Capstone EIcIms. •.•...... 407-333-9758 
R. Largo, BelIIIIds. ...................... 813-541-4434 
R. Miami, EICIm. Equip. Co. ........•..... 305-52&-8000 
R. Tempe. EICIm. EquIp. •.••.•.•••.•.•••• 813-968-0610 
GA Norcross, BeIIInds. ..•....•..•....•.•. 404-882-0923 
GA Norcross, Capstone EIcIms. .•.•..•.•. 404-623-3843 
GA Norcross, PIoneer EIcIms. ••••••.••.•• 404-44&-1711 
ID BoI8e, Radar EIac. •.•••.•.•••••••••••• 208-33&-2227 
L Adcfiaon, PIoneer EIcIrns. ••••.•..•.•.• 312-495-9880 
IL ArtIngIon Height8, C. W. EIcIms. ••.•.•. 312-439-9880 
IL Arlington HIs., C.W. EIcIms. .••••.....• 708-439-9880 
IL BensonvIIIe, Voyager EIcIrns. ......... 312-860-1300 
IL Elk GlOve VIllage, BeIIInds. ......... . . 312-84().1910 
IL Itasca, Capstone EIcIrns. . .. • .. • ... .. .. 70&-250-0300 

• Largest distributor/assembler 
in the West 

• Technical design assistance 
• Same day & next morning 

shipments 

(800) 854-5759 
CALIFORNIA 

. (800) 352-3706. (714) 755~0888 

FAX 
(714) 755-0889 

LEADERSHIP IN 
PORTABLE POWER SOLUTIONS 

Manufacturers and SaleS ·OffIces Directory 
IL Northbrook, Classic ~ ......... . 
IL Schaumburg. Sterling ............... .. 
II. Urbana, BaU IIIds. ................... .. 
IN Fl Wayne, BeH Inds. ................. . 
IN IncIanapoIla, BeH Inds. ............... . 
IN Indianapolis, Capstone EIcIms. ....•.•. 
IN lndia'1apoUs, Classic Comps. ......... . 
IN indianapolis, PIoneer EIcIms. •..•..•.. 
IA Cedar Rapids, BaR Inds. ............. . 
IA Cedar Rapids, Capstone EIcIms. .....• 
IA Cedar RapIds, Deeco, Inc. ........... . 
KS Lenexa. Capstone EIcIms. ....... : .. .. 
KS Lanexa, PIoneer ..................... . 
KS Overland PIt, Sterling EIcIrns. ....... .. 
LA MeIarIe, Sterling Elclms. ............ .. 
LA Shreveport, CarIton-Bates ........... . 
Me Bahimore, Capstone EIcIms. ......... . 
MD Gallhel8burg. PIoneerElclms. •....•.• 
MD RockvIlle, Capstone EIcIms. •• , ••••••• 
MA BInghamton, PIoneer EIcIms. ........ . 
MA canton, RIchey/1qlact Sis. .......... . 
MA LexIngton, PIoneer EIcIms. ........... . 
MA Newton, Greene-Shaw Co. .......... .. 
MA WIlrTington, Capstone EIcIms. .•.•.... 
MA Wilmington, Starling EIcIms. ......... . 
MI Ann Arbor, BeH IIIds. ................. . 
MI Ann Arbor, Capstone EIcIms. ........ . 
MI Grand RapIds, Capstone EIcIms. .•.... 
MI Grand RapIds, PIoneer ............... . 
MI Uvonia, Chelsea IndL AS EIcIms. ••••. 
MI Livonia, Pioneer Elctms. ............ .. 
MN Edna, Capstone EIcIms. ............. . 
MN EdIna. PIoneer ....................... . 
MN FrId18y, Voyager ..................... . 
MN Minneapolis, Sterling ................. . 
MO Springfield, CarIton-Bates ............ . 
MO St Louis, Capstone EIcIms. .......... . 
MO St Louis, PIoneer .................... . 
MO St Louis, R. S. OHve EIac. ............ . 
NE LIncoln, Scott EIcIms. ............... .. 
NE Omaha, Scott EIcIrns. ................ . 
NH Hudson, BelIInds. ................... . 
NH Menchester, Capstone EIcIms. ••.•••.• 
NJ MI. Laurel, Capstone EIctms. ......... . 
NJ Parsippany, Capstone EIcIms. .•...•.. 
NJ PIne Brook, Pio_ EIctms. ......... . 
NJ S. Plainfield, Sterling EIcIms. ......... . 
NJ W. BerlIn, GCI ....................... . 
NM ~ Belllnds. .............. . 
NM AIbuqueIque, Capstone Elctms. .•.•.. , 
NM Albuquerque, Starling EIcIms. ........ . 
NY Hauppauge, Capstone EIcIms. ...•..•. 
NY M8III8IOI18Ck. ~ EIcIms. .•...• 
NY Rochester, Capstone Elctms. ..•.•..•• 
NY Rochester, CAM/APe EIctms., Inc. ... . 
NY Rochester, Pioneer EIcIms. .......... . 
NY Rochester, Zeller EIcIms. ........... .. 
NY WoodbuIy, Pioneer EIcIms. ......... .. 
NC CharIoIIe, Pioneer EIcIms. ........... . 
NC RaleIgh, Capstone EIcIms. ........... . 
OH CentervIlle, Capstone EIcIms. ••••.•.•. 
OH Cleveland, CAM/APe EIcIms. ..•..... 
OH CIell8land, PIoneer EIcIms. .......... . 
OH Dayton, BelIInds. .................... . 
OH DayIon, BelIlIIds. (MiIi1ary) ........... . 
OH Dayton, PIoneer EIcIms. ............ .. 
OH Solon, Capstone EIcIms. ............ .. 
OK OIdahoma CIly, cartton-Bates •..••.•• 
OK Tulsa, Capstone EIcIms. ............. . 
OK Tulsa, CarIton-Bates ................. . 
OK Tulsa, Starling EIcIms. .............. .. 
OR BeeverIon, Capstone EIcIms. ..•...•.. 
OR Portland, BelIInds. ................... . 
OR Portland, Radar EIac. ............... .. 
PA Horsham, PIoneer EIcIms. .......... '.' 
PA Monroeville, Capstone EIctms. .....•.. 
PA Pittsburgh, CAM/APe EIcIrns. ...... .. 
PA Pittsburgh, PIoneer EIcIms. .... , ..... . 
AI Warwick, Major Edwards EIctms. .•..•. 
TN Memphis, cartton-Bateli ............ .. 
TN Nashville, BeIIInds. ................. .. 
TN Nashville, CarIIon-BaIes ............. . 
TX AusIIn, Capstone EIcIms. ........... .. 
TX AustIn, CarIIon-BaIes ............... .. 
TX Austin, PioneM EIcIms. .............. . 
TX Austin, SterlIng ..................... .. 
TX Carrollton, Capstone EIctms. ......... . 
TX Dallal!, PIoneer EIcIms. ............. .. 
TX Dallas, SterHng EIctms. ............. .. 
TX Fl WorIh, C8rIton-Bates ............. . 
TX Houston, Capstone EIcIms. .......... . 
TX Houston, PIoneer EIctms. ............ . 
TX Houston, StarlIng EIctms. ............ . 
TX Texarkana, CarIIon-Bates ........... .. 
ur Midvale, BeIIInds. .................. .. 
ur SaIl Lake City, Cepstone EIcIrns. •••••• 
VA Herndon. Sterling EIctms. ........... .. 
VA RIchmond, SterlIng EIcIms. ......... .. 

WA Bellevue, BeH Inds. ................. .. 
WA Kent, Capstone EIcIms. ............. .. 
WA RIchaIIIson, Radar EIac. ............. . 
WA Sea\l1e, Radar EIecIric .............. .. 
WA SpokerIe, Radar EIac. ............... .. 
WI BrookfIeld, Cepetone EIcIrns. ....... .. 
WI New Berlin, Classic ~ ......... .. 
WI Waukesha, BeIIInds. : .. ; ........... .. 
EXP CA, Los AngeIee, Hanex, Inc. ......... . 
TX AUstin, Advance Tech. Sis. ........... . 

20&-747-1515 
20&-843-1388 
509-747-3053 
20&-282-2511 
509-747-3053 
41 .... 792-1170 
41 .... 78&-5300 
414-547-8879 
213-55&-3807 
512-487-9209 

POWER PAC, 875 BIkIgeport Ave. Shelton, CT 08484, Tel: 
203-925-0123, FAX: ~81; EmpL: 95; SIs. Mgt: 

312-272-9850 
70&-303-9900 
217-328-1077 
219-423-3422 
317-875-8200 
317-29CHI114 
317-872-4777 
317-1!49-7300 
319-395-0730 
319-395-9986 
319-365-7551 
913-541-0004 
913-492-0500 
913-23&-5589 
504-43&-1418 
318-63&-9975 
301-995-6775 
301-921-OSSO 
301-424-0244 
817-74&-8211 
617-821-1500 
617-861-9200 
617-969-8900 
50&-857-5874 
817-938-6200 
313-971-9093 
313-482-9435 
81&-243-9417 
61&-69&-1800 
313-525-1155 
313-525-1800 MI 

Guy Favreau ............................. 1)o2OClO-ZG02 
L.ocaJ Sales 0ffic6s &.Reps 

IJ. Tempe, Henna-Hilllnc. .............. .. 
CA Long Beach, QPI Sis., Inc. ........... .. 
CA Oceenside, QPI SIs. ................ .. 
CA Simi VaHey, QPI SIs., Inc. ............ .. 
CA Sunnyvale, Zytronix, Inc. ............. : 
co BroomIIeId, Hanna-HIli Inc. .......... .. 
CT Norwalk, J. Magnano Assoc. ......... . 
GA Marie\1a, B C EICIm. SIs., Inc. ......... . 
IL Wes1ChesIer, Cadre Techn Rep..1nc. 

802-431-1771 
213-588-1233 
714-552-2848 
805-522-3060 
408-749-1326 
303-480-0802 
203-847-9704 
404-585-2088 

... ............... .. . ......... .. ....... 312-449-3900 
IN FIShers, Carter Techn., Inc. .. .......... 317-842-9277 
MD Lanham, W. A. Brown equip. Cotp. J ... 301-577-8105 
MA Marlborough, DIgital SIs. Assocs., Inc. 

Farmington Hills, Carter Techn, Inc. ..• 
612-832-0086 MN Minneapolis, R J, Inc. ............... .. 

508-480-0516 
313-477-7700 
612-886-3681 
505-288-0950 
51&-843-1445 
51&-467-3866 
21 &-82&-0400 
215-783-8400 
412-826-3800 
214-422-1746 
801~ 
703-57&-3716 
513-836-0951 

812-944-3355 NM Albuquerque, Hama-HII~ Inc. .........• 
612-571-7766 NY AmsIerdarn, Traxonics,.1nc. ......... .. 

812-831-2888 NY Greet Neck, Moe Assocs. ............ . 
417-882-1899 OH Berea, Carter Tecmlgs.. Inc. ........ .. 
314-993-38S7 PA King of Prussia. Kirk SIs., Inc. . ....... . 
314-432-4350 PA Pi\tSbUrgh, Carter Technlgs.. Inc. ..... . 
314-997-7709 TX 
402-486-8221 ur 

Plano, GW Prods. .................... . 
San Leke City, Hanna-HIH, Inc. ...... .. 

402-734-6750 VA Union HaI~ B C EIcIm. Sis., Inc. ..... .. 
so3-s82-1133 OH Englewood, Carter Tecmlgs.. Inc. ..••• 
803-88&-3633 
809-727-7800 
201-53&-2400 
201-575-3510 
90&-417-1000 
809-78&-6787 
505-292-2700 
505-243-0184 
505-884-1900 
516-231-1574 
914-898-9332 
71&-427-8863 
716-427-9999 
71&-381-7070 
716-254-8840 
516-921-8700 
704-527-8188 
919-954-0600 
513-435-8815 
216-461-4700 
216-587-3800 
513-435-8880 
513-434-8231 
513'236-9900 
216-498-0105 
405-881-4448 
91&-254-7811 
91&-250-1626 
91&-663-2410 
S03-826-0808 
503-835-6500 
503-232-3404 
215-874-4000 
412-372-4800 
412-782-3770 
412-782-2300 
401-725-7400 
901-365-3539 
815-387-4400 
615-885-3232 
512-834-2671 
512-837-9098 
512-835-4000 
512-83&-1341 
214-381H1049 
214-38&-7300 
21 .... 243-1800 
817-831-0395 
713-229-0475 
713-98&-5555 
713-623-6800 
21 .... 792-6923 
901-255-9611 
901-973-9183 
703-742-8400 
804-22&-2190 

POWER-PAK, INC., 8218 Qakton St, Morton GrcMI, II. 
60053, Tel: 70&-98&-8000, FAX: 70&-986-8009; ~: 35; 
Sis. MgT: Robert Villari 

POWER PRODUCTS DlV. COMPUTER 
PRODS.lPOWER PROOS.. See Computer Prods. 
Inc., Fremont, CA. 

POWER SOLUTIONS INC. 17 Hun1er Lane, Roslyn. NY 
11578 

PIlWERIlS IHIIIWMI 

"D""~ 
RECHARaEABLE BA TTERIES 

FAX: 415-366-3662 
POWER-SONIC, Box 5242, 3106 Spring St, Redwood 

City, CA 94083, Tel: 415-384-5001, TELEX: 348400; ~: 
50; SIs. MgT: can E. FISCh8Iti; /Jist. Mgt: Cart E. FIscheIII 
................................................. 1)01483 

Local Sales Offices & Reps 
CA Irvine, Engllsh/Damoo .............. .. 
co Denver, Rick Moody ................ .. 
R. Tampa, SRT Mktg. .................. .. 
IL Chicago, RendeU Sis. Co. ............ . 
MO Sykesville, DJC EIcIms. ............. .. 
MA Norwood, Assocd. Power Prods. ..... . 
MS Jackson, Ooby Assocs. .............. . 
NJ Dumont, John Hart ................. .. 
MN Bloominglon. J.LK Tech. Sis. ........ . 
OH Chagrin Falls, L W. Bennatt & Assoc. 

TX Dallal!, Power Connection ........... . 

L.ocaJ DiBtrIbutor8 
AI( Anchorage. Rev! .................... .. 
CA Long Beech, Battery Specialties ..•.•• 
CA MIn. View, Energy Sis. .............. .. 
CA Redmond City, HOB EIcIms. ........ .. 
CO Denver, Hensley Battery ............. . 
IJ. Phoenix, Lynn1ronica ................ . 
R. Altamonte Springs. TNR Tech. ..•..•.. 
GA Dacalur, Emergency LIghting Srvc. .•.. 
10. BoI8e, KImball EIcIms. .............. .. 
IL WoodaJe, Allied EIcIms. .............. . 
KS Kansas City, EIcIm Supply ......... .. 
LA Lafayette, Ralph's EIcIms. ............ . 
MA Framingham, Artus .................. . 
MA WInches1er, KiIystone Battery .••.••.•• 
MI Brighton. AppIi8d Power ............. . 

71 .... 753-1950 
303-893-3771 
813-884-4805 
312-539-1820 
301-795-7020 
617-789-7518 
801-981-1138 
201-385-5595 
612-884-0009 

216-247-2174 
214-401-3480 

907-349-8790 
800-352-3706 
415-969-0800 
415-38&-1388 
303-455-3843 
802-433-0288 
800-346-0801 
404-981-2288 
20&-342-3559 
800-433-5700 
81 &-931-0250 
31 &-233-01 05 
800-432-3232 
817-729-8333 
800-624-5498 

766 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory PRECIS. 
MO Maryland HgIa, Chelsea Ind&......... 314-997-7709 
NE Uncoln, Scott EIctrn. Supp. • . •. . . • . . . . • 402-468-0221 
NJ Fairfield, AFY Security !list .......... .201-882-2888 
NY Ridgewood, JA McDermoIt Corp. • . • • • 718-45&-3606 
OH Cleveland, Security Prods. Co. ........ 21B-451-14OQ 
TX Au8IIn, GaIIronIcs..................... 512-837-7470 
TX Ft Worth, Allied EIcIms. . . . • . • . • . . . . . . . 8Of).433-5700 
VA Tabb, Ba1Iary 0u1Iet ....•.........•... 804-867-8280 
WA Redmond, EneIgy Sis. ................ 206-883-2343 

POWER STAR, INC., P.O. Box 18701,Irvine. CA 82713, Tel: 
714-261-5377, 800-B54-942O, FAX: 714-261-5381; Empl: 
11 

POWER SUPPLY CONCEPTS INC., 1 Comrnerlcal Dr. 
Florida. NY 10921, Tel: 914-651-5000, FAX: 914-651-5050 
. • . . . • . . . • . .. . •. . . . . . . . . . . . . . . . . . . . . . . . . ... Do2004-2005 

power SWITCHeorp.1 

FAX: 201-478-8201 
POWER SWITCH CORPORATION. 17 Vreeland St, 

l.odI, NJ 07644, Tel: 201-47&-5788; Empl: 33;. SIs. MgT" 
DanIca DonI1o .•.. ... .• ................... Do2007-:IOll 

Local Sales OffIces & Reps 
CA Camarillo, The Tricamo Co. .......... . 
CA Pleasanton, Csnyon Sis. ............. . 
CO Denver. West Inc. .................... . 
Fl Palm Bay, VM2 Mk1g. ................ . 
Il Berkeley, ESA Tech. Mk1g. .••..•.••.•• 
IN IndlanapoHs. Wilson Tech Sis. Inc. ..•• 
MA Tyngsboro. CompTech .............. . 
MN Minneapolis. EIectro-Serv ............ . 
MO Grandview, R. R. Burton Assocs. •••..• 
MO St Louis, G.M. Brown & Assoc. ...... . 
TX LewisvHle, Jim Hughes Co. .......... . 
OH Cleveland, Bradcor Elclms. •.....•.... 
OH Dayton. Bradcor Elclms. ............ .. 
PA Dresher, OMS Mktg. .......•..•..•.... 
can Mlssissauga. Andy Bauman AssocJ.td. 

805-388-0039 
415-846-7254 
303-477-8180 
407-884-1918 
70&-544-0120 
317-1172-2513 
508-849-3030 
612-338-3475 
816-763-5385 
314-741-4424 
214-221-1538 
216-671-1200 
216-671-1200 
215-865-4424 

416-82&-2600 

POWER SYSTEMS, INC., 45 Grillin Rd., South, 
Bloomfield, CT 08002, Tel: 203-726-1300, FAX: 203-726-
1495; FSC No.: 50463; ErI1IL: 310; SIs. MgT" Leon 
Gedacht . • . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . . • . . . . .. Do:1012 

Local Sales Offices & Reps 
AL Decatur, Hedrick, Waller & Assoc. •... 
lIZ. Phoenix, Tech SIs. ................... . 
CA La Habra, Cygnus Sis. E"II'IJ. Corp. .. . 
CA Los Altos, Recht Assocs. ............ . 
CO Englewood, EIctrn. Comp. Sis. .••..••. 
Fl Mt Dora, Hedrick, Waller & Assoc. •.• 
Fl Riviera Bch., Hedrick. Walker & Assoc. 

GA Dunwoody, H8drick, Walker & Assoc. 

205-35G-3441 
602-246-1614 
213-691-2993 
415-964-6038 
305-762-9578 
904-735-2600 

407-842-5015 

404-390-9718 
MA Needham Hgts.. Todino Engrg. Sis. .•• 617-444-7825 
MO Kansas City, EPiInc. .................. 816-523-6911 
MO St Louis. EP~ Inc. .. . •. . .. . . .. . . . . . . . . . 314-962-1411 
NJ Marlton, BOR Assocs. .. ... . . . . . . . • .. . . 60&-883-1020 
NJ S. Orange, Kahgan Brody Assocs. .... 201-763-6038 
NY Fayetteville, H.C. Johnson Agencies, Inc . 

.......... ......... .......... ....... ... 315-637-1143 
NY Hempstead. Kahgan Brody Assocs ... 516-53&-2300 
NY Rochester, H.c. Johnson Agencies. Inc. 

NO Carrboro, Hedrick, Walker & Assoc. .•. 
OH Cleveland, EIcIm. Comps.. Inc. •.•...•. 
OH Columbus. Elctm. Comps.. Inc. ...•...• 
OH Miamisburg. EIctms. Comps. .•..•..... 
OH West Lake, EIctrn. Comps., Inc. .....••• 
TX SeagoviUe, Della Comps.. Inc. " .•••..• 
VA Falls Church. 8-J Chesapeake •.•..••. 
WA Kirkland, Northwest Comps. Sis. •.••.• 
WA Vancouver, Northwest Comp. Sis. ..... 

716-586-0777 
91 !HI67-6725 
216-331-5330 
614-231-2318 
513-666-3340 
216-635-4856 
214-287-6333 
703-533-2233 
206-82&-2104 
206-695-1331 

POWER SYSTEMS & CONTROLS, INC. 3206 Lanvale 
Ave.. Richmond. VA 23230, Tel: 804-355-2603, FAX:. 804-
35&-0488; ErI1IL: 55 

POWERTEC 
A DIVISION OF ASTEC AMERICA. INC. 

POWERTEC POWER SUPPLIES, INC. DlV. OF 
ASTEC AMERICA, See Aslee America 

POWERTECH, INC. Q.02 Fairlawn Ave.. Fairlawn, NJ 
07410, Tet 201-781-5050, 'TELEX: 353970; FSC No.: 
32953; Empl: 49; SIs. MgT" C. SokoloWski 

PPC PRODUCTS CORPORATION, 7516 Central 
Industrial Dr. Riviera Beach, FL 33404, Tel: 407-846-9806, 
TWX:51Cl-852-7611;FSCNo.: 33178; Empl: 75; SIs.Mgt: 
NIck Emick 

FAX: 919-781-4980 
PPD, INC., 8001 Reeco Ct.. RaleIgh. NO 27613, Tel: 81&-

POWER TECHNOLOGY COMPONENTS, A Div. of 781-3855; Empl: 25 •.•.•• A.ll30-1137; 801388-1.7 

Microsemi Corp., 23201 s. Normandie Ave.. Torrance, Local Sales OffIces & Reps 
CA 80501, Tel: 213-534-3737, FAX: 213-530-5609; SIs.· NO Raleigh, GodwinAssocs. ............. 811H178-8OOO 

MgT: Robert Veeck 

POWER TECHNOLOGY, INC., P.O. Box 191117, Little 
Rock, AR 7221&-1117, Tel: 501-56&-1995, FAX: 501-56&-
1994; Empl: 85; SIs. MgT: John Webb 

POWER TEN, INC., 486 Mercury Dr. Sumyvale, CA 
94088, Tel: 40&-73&-5859, FAX: 40&-73&-4326; FSC No.: 
61887; SIs. MgT: Vince Mutascio .............. Do:1013 

Local Sales OffIces & Reps 
AL Huntsville, Scientific Devices-SE . . . . .. 205-53&-1989 
lIZ. Phoenix, Jayson eo. Inc. ............. 602-887-1864 
CA Los Alamitos, Power Specialists ...... 213-594-8418 
CA San Diego, Power Specialists......... 619-726-4799 
Fl Orlando, ScienIiIic Devices-SE ........ 407-841-8180 
L ArDngton Hgts., ComteI Midwest Co. .. 708-382-4040 
IN Indianapolis. ComIeI Midwest Co. ..... 317-253-1681 
KS Shawnee Mission, Comtel Midwest Co. 

MD Hunt Valley, EIcIm. Resources, Inc. •.. 
MA Westford, lOS Assocs. .............. .. 
MN Wayzata, ComteI Midwest Co. .. .... .. 
MO Manchester, ComteI Midwest Co. .... . 
NM Aluquerque, Fry-Gates ............... . 
NO RaIiegh, ScientiIic Device&-SE ••..•••• 
PA West Chester, Elclm Reeources, Inc. 

TX Austin, Eberts Elctms. Sis. .......... .. 
TX Latexo, Eberts EIcIms. SIs. .......... .. 
VA Nortolk, EIctm; Resources, Inc. •....•.• 
WA BaHevue, A J. Smith Co ............. .. 
WI New Berlin, ComteI Midwest Co. ..... . 
can N. Vancouver, BO, Jerome & Francis 

913-26&-0762 
301-584-8157 
506-882-3545 
612-476-1551 
314-227-7220 
505-262-1525 
919-859-0868 

215-431-0188 
512-25&-1067 
409-687-4342 
804-583-4859 
206-746-6770 
414-544-6042 

.. .. .. .... .. .. .. . .. .. .. .. .. .. . .. . .. .. .. 804-886-1288 
can Toronto, Duncan Inslrurnents ......... 416-742-4449 

POWER TEST DIVISION, INC., Subsidiary of 
Analogic Corp., 1701 Rollins Ad., Burlingame, CA 84010, 
Tel: 415-692-8001, FAX: 415-682-8044; SIs. MgT: Tom 
Mahr 

POWERTREND, INC. 1111 Rancho Conejo Blvd.. Ste. 

PPM, INc.. 5835 Harper Ad., Cleveland, OH 44139, Tel: 
216-34&-2300, FAX:. 216-34&-2302; FSC No.: 28504; 
Empl: 20; SIs. Mgt: A L·BIeIcher ............. Do1311 

Local Sales Offices & Reps 
AL Huntsville, Jim Springer, Inc. .......... 205-883-4163 
lIZ. Phoenix. J. Smith & Assocs. .••..••.•• 602-267-0981 
CA Montroee. Luscombe E"II'IJ. Co. ...... 81&-24&-8000 
CO Colorado Springs, J. SmIth & Assocs. 

MI Ferndale, Tiby Co. .................. .. 
NM Albuquerque, J. SmiIh & Assocs. •.•.•• 
OH Cleveland, Tilly Co. .................. . 
OH Dayton. Tlby Co. .................... .. 

71&-587-6343 
313-547-3550 
505-345-6501 
216-371-5335 
513-277~ 

PRACTICAL Al/TClMATION, INC. 2 ~ Dr. 
SheI1on, CT 06484, Tel: 203-8211-5381, TELEX: 6813310, 
FAX: 203-92IHI941; ErI1IL: 150; SIs. MgT: R. M. Banzaca 

PRO ELCTRNS., DlV. OF HARRIS CORP. see Harris 
Corp., PRO Electronics Div. 

PRECICONTACT,INC. 635 Wheeler Way, Langhorne, PA 
18047, Tel: 215-757-1202, TELEX: 83-4253, FAX:. 215-
757-8025; FSC No.: 60197; Empl: 60; SIs. Mgr: Paul F. 
Ruo 

PRECI-DIP, See Mill-Max MIg. Corp. 

PRECISE SENSORS, INC. 235 West Chestnut Ave.. 
Monrovia, CA 91016, Tel: 818-358-4578, FAX: 816-358-
3546; Empl: 35 

PRECISION COMPONENTS, INC., 1110 w. National 
Ave., AddIson, 1l60101, Tel: 312-543-8400, FAX: 312-626-
8788 

PRECISION CONTROL MANUFACTURING, INc.. 
150&-8 Queen Anne Ave. N, Seattle, WA 88109, Tel: 20&-
281-8380; FSC No.: 84782; ErrfIL: 5; SIs. Mgr: S1eve L 
Deters .. .. .. . .. .. . .. .. .. .. .. .. ... .. .. . .. .. .. .... A._ 
Local Sales 0ffIce8 & Reps 

WA Seattle, Precision Control MIg., Inc. • • • • 206-281-83110 

Local Di8Irlbutors 
CA Granada Hills, Uon EIcIm., Inc. ........ 81&-363-0983 

401, Newbury PI<, CA 91320-1415, Tel: flO5.49&..2845, PRECISION DIGITAL CORP. 15 Mercer Road, NaIlck, 
FAX: 605-48&-6880; SIs. Mgt: R. Jones MA 01760, Tel: 508-655-7300, FAX:. 508-655-8lI9O; SIs. 

MgT: JeIIrey Peters 
POWER TRENDS, INC. 1101 N. Raddant Ad. Batavia, L 

80510, Tel: 708-406-0900, FAX: 708-406-0801; Empl: 12; PRECISION ELECTRONIC HARDWARE, INC., 887 
SIs .- Don Matthiesen Woodlick Road, Waterbury, CT 06705, Tel: 203-754-0778, 

.. wop: FAX:. 203-755-7996; Empl: 25; SIs. MgT" JeIInIy A BaikD 

FAX: 516-883-7155 

PRECISION ELECTRONICS, 9101 King Ave.. Franklin 
Park, L 60131, Tel: 70&-67&-5350, FAX:. 70&-678-0511; 
Empl: 25; SIs. MgT: William S10w 

PRECISION ELECTRO-OPTICS, INC., 30 Convnerce 
St, Box l039.ChaIhem, NJ 07828. Tel: 201-635-8811, 
FAX: 201-635-0437; FSC No.: OG1WB-Cage Code; Empl: 
8; SIs. MgT: Jim Ingram 

PRECISION EXTRUSIONS, INC., Box 120, BeneenviUe, 
POWERTRON CORPORATION, Industrial Teat .. 60106, Tel: 70&-766-0340, FAX:. 708-788-0495; Empl: 

equipment Co., Inc., 21 Yennlcock Ave.. Port Wash., 185; SIs. MgT" RIchard ZIehm 
NY 11050, Tel: 516-663-1700; Empl:6; SIs. MgT: Barbara 
As8a .............................. Dol286, 2:!04-2:!05 

POWERTRON, Contraves Goerz Corp., 3821 Barranger 
Dr. Charlotte, NO 28210, Tel: 704-525-8962, TELEX: 572-
444 

POWERTRON CORP. RIa. 15, P.O. Box 832, Dept E, 
Sparta, NJ07871, Tel: 201-57&-5599, T8..EX: 136188; SIs. 
Mgt: WIIiiam E C8m0n; DIst. Mgt: WilHam E Camon FAX: 219-253-6570 

POWER SYS. GRP. Rantee Div., Emerson EIec. Co. PRECISION FABRICATION TECHNOLOGIES. 
8401 OeoAve.. ChaIswor1h,CA91311, Tel: 81&-885-6223, POWR-UPS CORP. Brookhaven R&D Plaza, 1 RonedAd., INc.. Stale Road 16W;Monon, IN 47859, Tel: 1-800-558-
TWX: 910-483-1247; FSC No.: 04971; Empl: 285; SIs. Shirley, NY 11987, Tel: 516-345-5700, 1-800-333-POWR, 7297, 21&-253-6888; ErrfIL: 100; SIs. Mgr: Joeeph 
Mgt" Fred Silver FAX: 516-345-3106; Empl: 50; SIs. MgT" Mary Del Rioe Rogers; DIBt. Mgt: eu- Nagel ......... Co1081-1088 
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PRECIS 
Locsl Sales OffIces & Reps, 

CA Saratoga, Edward KIng & Assoca •. . . . 408-741-0434 
trr Old Saybrook, FJS Assoca •.....•...• 203-388-5374 
MI livonia, Amtech Reps. •.•..•.•.•.•.... 313-0474-8300 
FL Orlando, Aurora-Schmllt Assoc. •. . • • • • 8()().232-9005 
IL CeIy, Bob Bums & Assoca ........... 701H;16-3322 
MA Burlington, FJS Assoca.... ............ 617-2~ 
NJ Medford, ChampIon EIcIm. Sis. .... , . . • ~63-0932 
NY Hauppauge, Schmitt MkIg. Corp. ...... 516-434-1313 
OR Portland, caruso & Co. ............... 503-620-0375 
TX Austin; S.W. Mktg. Assoc. .......... '," 512-255-8010 
TX DalIas,$.W.Mklg.Assoca ......... : .. 214-341-8631 
TX HouslOll, S.W. MkIg. Assocs. .......... 713-537-8166 
WA Bellevue, caruso & Co. ............... 206-455-8811 
WI CoIgaIe, Rep One & Assocs. .......... 414-828-4016 
WI Madison. Rep One & Assoc. ••...•.•.• 6p11-246-88119 

'LocsI DISI1ibutoIs 
CA Chatsworth, Marshallinds. ............ 818-407-4150 
CA Costa Meea. Marvac EIcIms. .. . . . . . • . • 714-540-3280 
CA irvine, Marshallinds. .................. 714-458-5394 
CA Milpitas, Zack EIcIms. .. . .. . . .. . . .. • . . . 408-942-5432 
CA San Francisco, Zack EIcIrns. .......... 415-826-1444 
CA San Jose, Quement Elctrns. .•..••..•. 408-998-5900 
CA Santa Clara, Cootext Engrg. .. '........ 408-748-8676 
IL Champaign, Klaus Radio ............. 217-356-1896 
Me Rockville, CapiIoI Racio .............. 301~1~2270 
MA Newton, GreentH;hew Co............. 617-969-8900 
MA Northboro, P!Ijli Supp. ................ 508-393-8584 
MI Grand Rapids, S F EIcIm. Supp. ..•.... 616-459-0216 
MI livonia, LWC Dislributors ............. 313-464-7700 
NY Hauppauge, Broadlne EIcIrns. ........ 516-231-4100 
NY New York City, MartIn AudIo .......... 212-541-5900 
OR Portland, 'Radar EIec. ................. 503-232-8353 
TX Auslln, Altex EIcIrns. .................. 512-832-9131 
TX Fort WOI1h, AllIed EIcIms. ............. 817-595-3500 
TX San Antonio, Altex EIcIrns. ............ 512-826-0503 
VA Annandale, Arcade EIctrns. ........... 703-256-4810 
VA RIChmond, Norfolk Wire .............. 804-355-1100 
VA Vwglnla Beach, Norfolk Wire .......... 804-449-3449 
WA Seattle, Radar Elec. ......... . ..... .... 206-282-2511 
WI Milwaukee, Marsh EIcIms. ............ 414-475-8000 
WI New BerlIn, Nfl> EIctrns............... 414-785-9100 

~!:1 PRECISION 
ll::::J FILTERS, INC. 

FAX: 607-277-4466 
PRECISION FILTERS, 240 Cherry Sl, Ithaca, NY 14850, 

Tel: 507-277-3550, TELEX: 848846; FSC No.: 86-1I-F & 
86-IH E~l: 95; SIs. Mgt: D. F. Chandler 
........•..... A.1860, 1706-1707; 001015, 1192-1193 

Lcc8J Sales Offlces & Reps 
AZ Tempe, Hanneh-HIII .................. 602-431-1771 
CA Chatsworth, lechnologies Weal ...... 816-349-2001 
IL Matteson, InsIrumentetion SIs. Inc.. . . . 706-720-0705 
CA Pleasonton, SECCO Sales, INc. ....... 415-484-1030 
CO Denver, Hanneh-HIII, Inc. . . . . . . . . . .. . .. 303-0424-5390 
AZ Tempe, Hannah-HIIl, Inc. .............. 602-431-1771 
DC Arlington, G_ & Pugh .... .. .. ..... .. 703-527-3282 
FL Orlando, Microspec ................... 407-898-3504 
GA Uibum, Microspec .................... 404-921-3840 
IL Matteson, Insb'umentalion Sales. Inc. 

....................................... 706-72M705 
IN Indianapolis, RDP Corp................ 317-243-8788 
MD W. Frieildship, Gens & Pugh Assoca 

....................................... 301-442-2189 
MA Boston, Ellis Assocs................... 617-367-2170 
MI Farminglon Hills, RDP Corp. .......... 313-0471-0685 
NH MarIchester, Ellis Assocs. ... .. .. . .. ... 603-623-0185 
111M Albequerque, Hannah-HIII, InC. ........ 505-266-0950 
NY Amherst, Reliable Measurement •..... 716-892-9484 
NY Port Chester, RadIation EIcIrns. ....... 914-937-2300 
OH cayton, RDP Corp. ................... 513-253-6175 
OH Richfield, RDP Corp. .................. 216-659-3138 

'OK 0kIah0me City, Abcor,Inc. ............ 405-749-1600 
PA North Wales, Gens & Pugh Associates, Inc. 

215-899-6855 
PA ~·AOPec;;p::::::::::::::::::: 412-487-2217 
SC Rock Hill, Microspec .. .. .. . .. . .. .. .. .. 603-386-3015 
TN Nashville, Microspec .......... : ...... , 615-383-4064 
TX HousIOII, ABCOR, Inc. ...... ;......... 713-0486-9251 
UT West Valley City, H8IIf18h.Hil~ Inc. .... 601-364-0606 
VA Hen;Idon, Gens & Pugli Assoca . . . . . . . 703-709'0305 
WA Bellevue, Syntek ... .......... .. .. ..... 206-482-7700 

PRECISION GRAPHICS INC. 59 La Grange Sl, Raritan, 
NJ 08889, Tel: 906-707-8880, FAX: 906-707-8884;~: 
38; SIs, Mgr: David K Weissman 

PR.ECISION IMAGE CORPORATION,501 Chesapeake 
Dr. Redwood CIty, CA 94083, Tel: 415-386-8900, 1-800-
338-3377, FAX: 415-386-2149; ~L: 70; SIs. Mgt: Mr, 
Rene Carillo; Dist. Mgt: Mr. Rene Carillo ' 

Manufacturers' and Sales Offices· Directory 
PRECISION INTERCONNECT, 16640 SW 72nd Ave.. 

Portland, OR 97224, Tel: 503-620-9400, .TELEX: 36-0963; 
FSC No.: 60381; EqII.,295; SIs. Mgt: Alex Gulelsky 

PRECISION lAMP, INC.. 681 Portal Sl, Co1aII, CA 94931, 
Tel: 707-792-0333, FAX: 707-792-2738; FSC No.: FSCM 
58451; EqII.: 85 

PRECISION MECHANISMS, 50 Bond St. Westbury, NY 
11590, Tel: 516-ED3-5955, FAX: 516-333-5956; FSC No.: 
08127; EJr1lL: 25; SIs. Mgt: Leon N. Canick 

PRECISION METAL PRODUCTS CO. Cenlenniallndl. 
Pi<., Peabody, MA 01961-8026, Tel: 508-532-5500, FAX; 
506-532-9403; FSC No.: 66577; EmpI.: 54; SIs. Mgt: 
Robert A Degnan 

PRECISION MONOlrrHICS INC. SUBSIDIARY OF 
BOURNS INC. 1500 Space Park Dr. PO Box 56020, 
Santa Clara, CA 95052-6020, Tel: 408-727-1500, 8()().843-
1515, TELEX: 71-371-9541, ESYLNK: 408-727-1550; 
~l: 1000; SIs. Mgr: Peter Srriy!h; Dist. Mgt: Cindy 
Joyce 

PRECISION PAPER lUBE CO. 1033 South Noel Ave, 
Wheeling, IL 60090, Tel: 706-537-4250, FAX: 706-537-
5777; EqII.: 250 

PRECISION POWER SYSTEMS, 1840 Induslriel Circle, 
Longmont. CO 80501. Tel: 303-443-8250, FAX: 303-676-
8360; ~: 110; SIs. Mgt: Uncia Tholen 

FAX: 319-394-9280 
PRECISION RESISTIVE PRODUCTS, INC. P.O: Box 

189, Highwey 61 South, Mediapolis, iA 52637, Tel: 319-
384-9131; E~: 65; SIs. Mgt: Oscar Cline;, DiSt. Mgt: 
Oscar Cline .............................. A·1976-1977 

Local Sales 'OffIces & Reps 
AL Huntsville, Hughes & Assocs. ......... 205-533-9108 
CA Burbank, Darco ....................... 818-504-2425 
CA Mountain VIaw. Frauman Assoc. ...... 415-964-9484 
CA San Diego, Darco..................... 714-639-5688 
CO Grand Junction, Krebil Camp. Sis. . . . . . 303-243-8220 
MA Lexington, Jesco, Inc. ................. 617-893-1598 
MN MlnneapoUs, Inll Sis. eo. .. .. .......... 612-831-8423 
TX Rowlett, Campion Sis. Co. ............ 214-475-8313 

FAX: 813-546-9515 
PRECISION RESISTOR CO., INc.. 1060175 St N. 

Largo, FL 34847-1421, Tel: 813-541-5771, TELEX: 
821788; FSC No.: 46615; ~L: 45; SIs. Mgt: Arleen Reid 
. ..... ... . . . .•...•.... .. .... . . ... .. .. ...... A·1978-1961 

PRECISION SPECIALTIES, INC. 19414 LondeIius Sl, 
Northridge, CA 91324, Tel: 818-349-9774, FAX: 818-349-
4367; FSC No.: 66785; EmpL: 10 

CA Irvine, Balzer/WoIf Aseo!:s. .. ;:....... 714-261-8877 
CA MIn. View, Bart Budge Assocs. .. • .. ... 415-961-0940 
CO Arvada, AIrowheed CSII Sis. ..• ;..... 303-0423-5597 ' 
CT Cheshire, MaclMis ;.................. 203-272-8877 
FL MIami, Indi. ~ ................... 305-477-0387 
'Gil Norcross, Hughes Asaocs. ............ 404-862-1587 
IL Des Plaines, Essco Assocs. .. .. .. .. .. . 706-296-5310 
MD Columbia, L D. Loway, Inc. ......... '.. 301-381-()225 
MA NorwOod. MacInnis Co. ............... 617-762-6090 
MI Farmington Hils, R.c. Merchant . .. • . . . 313-0476-4800 
MN Bloomington, EIecIronic Sis. Agy. ..... 612-884-8291 
MS Corinth, Hughes Assoca.............. 601-287-2915 
Me St Louis, Jim Amberg ................ 314-948-5777 
NJ Berkley Heighta, Csmbridgel Allen .... 201-484-0203 
NC CeIy, Hughes Assocs. ................ 919-487-7029 
OH CinciMatI, Bob Gilbert & Assocs. ..... 513-574-1932 
OR Portland, SPS EIcIms. ................ 503-297-8919 
PA Broomel~ LD. Lowery Inc. ............ 215-356-5300 
TN Jonesboro, Hughes Assocs. .......... 615-753-2719 
TX Round Rock, Encore Tech. ~ ... 214-418-0166 
UT' SaIl Lake CIty, Arrowhead CSl/SIs. .•. 601-266-8440 
WA Redmond, SPS Elctms. ............... 206-885-5257 
Can Markham, 0nL Avotronics lid. ........ 416-475-2024 

Locsl Dist1ibuIoI8 
AL Huntsville, Hammond EIcIrns. ....•...• 205-630-4784 
CA Belmont. LoDen Elctms. Inc. .......... 415-592-4800 
CA Compton, Harper SlD. .... ............ 213-979-5090 
CA GIIIdeoa. CeIfomia Switch & Signal .. 213-77()'2330 
CA , San Carlos, LoDen EIcIrns. ........... 415-592-4800 
CA San Diego, CaIiIomIa Switch .......... 619-231-8740 
CA San Diego. Harper S.LD. ..........•..• 618-576-2500 
CA San Jose, HSJper s.LD. ............... 409-943-9490 
CO Arvada, Denvar Bela Wmtronic ....... 303-0431-7161 
CT Norwalk, Cobra ~ ....... ........ 203-847-8442 
FL Ft Lauderdale, Hammond EIctrns. .... 305-973-7103 
FL Largo, LoDen EIcIms., Inc. ............ 813-586-2851 
FL Orlando, Hammond EIcIrns. ..•..•.•.. ; 407-849-6060 
GA Norcross, Harmlond EIctrns. . . . . . . . . .. 404-449-1996 
IL Arlington HgIs.. loDen EIcIrns. ........ 312-396-5311 
IL Wheeling, Hawk EIcIms. .............. 312-459-4030 
IN Indianapolis, P.El Genesis. . . . . . . . . . . . 317-879-0700 
MA Hingham. Seger ElctrL Supp. Co. ...... 617-749-6700 
MA Westborough, In Slack Prods. Co. .... 617-870-5750 
MN New Brighton, Parts 1 ................ 612-633-6079 
Me Jackson, Rapoo Inds. ................. 314-243-1433 
NJ Camden, Gen. RadIo Supp. Co. .....•. ~ 
NY Bohemia, Key ~ ................ 516-567-7500 
NY Hempstead, EIctm. Equip. .•.... . . . . . • . 516-536-5510 
NY Rochester, Whirlwind Music Dislrs. ..• 716-663-8820, 
NC Greensboro, Hammond EIcIrns. ....••. 919-275-6381 
OR Besverton, ~ent Resources. ... 503-841-8488 
PA Harrisburg, Cumberland EIcIms. ...... 717-232-5999 
PA Phllidelphla, P.El Genesis ............ 215-873-0400 
SC· GreenvIlle, Hsmmond Elclms. . . . . . . . • . 603-232-0872 
TX Richardson,OIITheShe.~ .... 214-236-0808 
WA Seattle, Radar EIec. ................... 206-282-2511 
Can London, 0nL c. M. Peterson Co. lid. 

.. .. . .. .. .. . .. .... .. . .. .. .. .. .. .. . .. ... 519-434-3204 
Can Scarborough, 0nL Carsten Elclms. Lid. 

. .. . .. . .. .. . .. .... . .. .. . . .. .. .. .. . .. .. . 416-495-9999 
Can WlIIoWdaIe, 0nL EIecb'osonic.1nc. .. .. . 416-484-1688 

PREMA PRECISION ELECTRONIcs, INC. 4860 Arrow 
Hwy. Suite E-5, Montclair, CA 91763, Tel: 714-621-7292, 
FAX: 714-625-2098 

FAX: 212-993-9211 
PRECISION TECH. SEWING. 921 E Charleston Ad., Palo PREMIER METAL PRODS. CO.,381 Canal PL, Bronx, 

Alto, CA 94303, Tel: 415-856-2126, FAX: 415-856-1638 NY 10451, Tel: 212-993-9200; EqII.: 75; SIs. Mgt: 

PRECISION TUBE, Church Rd. & Wissshickon, N. Wales, 
PA ,19454, Tel: 215-899-5601, FAX: 215-899-0761; FSC 
No.: 82413; EmpL: 240; SIs. Mgt: William J. McNeil 

PREFERRED ELECTRONICS, INC. Main Una Dr. p.o. 
Box 248, Westfield, MA 01086, Tel: 413-586-2301,1-800-
553-8374, TELEX: 955-329, FAX: 413-562-7275: EmpI.: 
225 

PREH ELECTRONIC INDUSTRIES, INC., 470 E Main 
St, Lake Zurich, IL 60047-2578, Tel: 706-436-4000, FAX: 
706-438-5522; FSC No.: 38-3193682; ~L: 7; SIs. Mgt: 
Ken Wood; Dist. Mgt: Bob Van Orden 
. .. .....•.... ... ..... a.1765, 1827-1829; C·1506-1509 

'LDcaJ Sales OffIces & Reps , 
AL Huntsville, Hughes Asaocs. ........... 205-533-9108 
AZ Phoenix, More Sis., Inc. ............... 602-766-9181 

Anthony E Bozza ........................ Co1090-1091 

Locsl Sales Offlces & Reps 
AZ. Tempe, Scientific Dvcs. .............. . 
CA Fontana, Premier Metal .............. . 
CA Huntington Bell., ScIenIiIIc Dvcs. ..... . 
CA San Jose, ScientiIic Dvcs. ........... . 
CO Denver, AKI Enterprises ............ .. 
CT East Heven, Eagle Assocs. .......... . 
GA Marietta, Adams & Assoca ......... .. 
IL W. Chicago, May Assoca ........... ,. 
KS Kansas City, Dalilron Co. ........... .. 
MD Burtonsville, Eastern Instnnn. .•.....•. 
MA Needham, Eagle Assoca ............ . 
MI Brighton, ElecIronic Sources ......... . 
MN Minneapolis, J.EM. AndersOn Co. .•... 
Me Florissant. Delilron Co. ............... . 
NM AIbuqu!lrqU8,~'Devices 

602-730-8774 
71oW129-3089 
714-840-3501 
408-554-0455 
303-338-4488 
203-487-8542 
404-973-0853 
706-293-7763 
816-438-8445 
301~ 
817-444-3448 
313-227-3588 
812-823-8459 
314-839-0033 
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Manufacturers and Sales Offices Directory PROJEC 
NY New Hyde Park, Harris & Aldrich Sis. 

NY Yonkers, Sonkin Assocs. .....•........ 
NC G....moro. Adams & Assocs. ........ . 
OH Cleveland, DaI Ste/len & Assoc. ••....• 
PA Penndel, Datta Mktg. ................. . 
TX Richardson, Spectra Sis. Corp. ....... . 
WA Redmond, Scientific Oves •.•..•..•.... 
EXP FL, Ft Lauderdale, GM Intl .... ~ ..... . 

Local DIBIrlbutors 
I\Z. PhoenIx, DaJis EIcIms. ..............•. 
CA San Diego, Si!Jna Etctms. •............ 
CA San Joaa. Quament Elclms. ......... . 
CA San Joaa. Rosa Etctms. .••..•.•••.•.. 
CT WalUngIord, Sager EtctrL Supp. ....... . 
ID Bolse, Radar EIec. .................. .. 
II.. Skokie, Anlxter ...................... . 
LA Baton Rcuge, Menard Etctms. ....... . 
MO Baltimore, Rescc .................... . 
MA Hingham, Sager EIac1rica/ Supp. .••... 
MI Ann Arbor, Purchase Radio Supp. •.••. 
Me St Louis, Gateway Etctrn Supp. .•..•. 
NJ Cranford, Garden State Indl EIec. •..•. 
NY Buffalo, Summit Distrs. .............. .. 
NY Hauppauge, BroadIins EIec. DIst. ••.... 
NY Hampstead. Davis Etctrn Corp. ...... . 
NY UC, H. L DaDs Inc. .................. .. 
NY New YOlk, Martin AudIoIVIdac Cerp. 

518-48802622 
914-988-8282 
919-272-6838 
216-481-11333 
215-750-1440 
214-234-3600 
206-885-0004 
305-434-6617 

602-275-2885 
619-565-2000 
409-999-5900 
409-943-0255 
203-265-4600 
208-336-2227 
708-677-2600 
504-355-0323 
301-823-0070 
617-749-6700 
313-669-8696 
314-427-6116 
201-272-6400 
716-884-3450 
516-231-4100 
518-483-9200 
212-361-1100 

.. ..................................... 212-541-5900 
NY PorIchester, Wise Ccmps. .•••••.••. ,. 914-939-8800 
NY Rochester, Simcona EIcIm Corp. ..... 716-326-3230 
NY Rochester, Sunvnk EIcIms. ........... 716-334-8110 
NC Raleigh, Sou1heestem Rad'IO .. .• ... . .. 919-626-2311 
OH Warren, Rem Etctms. ................. 216-246-1636 
OR Portland, Radar EIec. ................. 503-232-3404 
PA Horsham, Toner cable Equip. •...•.•.. 215-675-2053 
PA West Chester, West Chester Else. Supp. 

.. • . .. .. • . .. . .. .. .. • .. .. .. .. .. .. .. .. .. . 215-696-7500 
SC Chartes1on, Wholesale Indl Else. •..•.. 803-722-2634 
TN Clarksville, Randolph Hale & Matthews 

....................................... 615-647-2325 
TN CookevIUe, Randolph & Parks ........ 615-526-6184 
TN Nashville, Randolph & Rice ... . .. .. .. . 615-255-5601 
TN TuUahcma, Randolph Rice & WlIHams 

TX 
TX 
VA 
WA 
WA 

Ft Worth, Swiecc Inc. ................ . 
Houston, Lenart Co. ................. . 
ArIingIon, Arlington ElcIms. .......... . 
RIchland, Radar Else. ................ . 
SeallIe, Radar EIec. Co. .............. . 

615-455-4531 
817-335-6521 
713-225-1465 
703-524-2412 
509-943-8336 
206-282-2511 

PREMIER MICROWAVE, 35 New Broad St, Port Chester, 
NY 10573, Tel: 914-939-8900, FAX: 914-939-9239; FSC 
No.: 15870; EmpI.: 65; SIs. Mgt; Mel Radnsr 

PRfM 
FAX: 815-385-8578 

PREM MAGNETICS, INC, 3521 N. Chapel Hill Ret., 
McHenry, II.. 6OO5Q, Tel: 815-395-2700; FSC No.: 20462; 
EmpL: 180; SIs. Mgt; 0. Hertel 
......... , .. . ........ .. ....... A·1250·1263, 2372·2383 

PRIME POWER, A Prime Technology eo. Twin Lakes CA Tustin, Added Value ................ .. 714-251H258 
209-734-6861 
818-889-2861 
303-422-1701 
512-454-8845 
214-404-1144 
801-975-9500 

ReI., p.o. Box 185, N. Branford, CT 08471, Tel: 203-481- CA VIsaIe, Added Value ................. . 
5721, TWX: 710-452-3092, FAX: 203-481-8937; SIs. Mgt; CA Westlake Village, Added Value •.••••.• 
.1 L Jamieson CO Wheal RIdge, Added Value ...... , .. .. 

PRIME TECHNOLOGY, INC. See General 
Resistance, A Prime Technology Co. 

TX 
TX 
UT 

Austin, Added Value ................ .. 
Dallas, Added Value ................. . 
West Valley Cky, Added Valua •••.•••• 

PRIMO COMPANY LIMITED, 25-1, 6-Chome, Mute, PROF. AN & SPECIALTY PROD. DIV, 223-5N-01, St 
MitakashI, Tokyo, Japan 181, Tel: 0422-43-3121; FSC No.: Pau~ MN 55144-1000, Tel: 612-733-7844, FAX: 612-737-
0422 49 8865; Empl: 391; SIs. Mgt; H.lkoma; Dist. Mgt; 5583; En1ll: 38,351 
S. Mizutanl 

PROFESSIONAL ENGINEERING SYSTEMS, 425 
PRINCETON CASE CO. INC, 887 LehIgh Ave., Unton, NJ Parkway Dr. Erie, PA 16511-1051, Tel: 814-453-5452 

07083, Tel: 906-887-17so, FAX: 906-887-1755; Empl: 60; 
SIs. Mgt_. S. E. Parker 

PRINCETON ELECTRONIC PRODUCTS, 2549 u.s. 
Highway 1, North Brunswick, NJ 08902, Tel: 906-297-
4448, FAX: 906-821-5950; EmpL: 29; SIs. Mgt; H. Center; 
Dist. Mgt; H. Center 

PRINCO INSTRUMENTS, INC. 1020 Industrial Hwy. 
Southampton, PA 18966; FSC No.: 48820; Empl: 70; SIs. 
Mgt_. G. G. PIal! 

PRINTER PRODUCTS, 25 Denby Road, Boston, MA 
02134, Tel: 617-254-12OQ, FAX: 617-254-6848; Empl.: 
200; SIs. Mgt; Bruce BurgeSS; Dist. Mgt; Bruce Burgess 

PROGRAMMABLE DEVICES, INC. 1 ss-T New Boston 
St, Woburn, MA 01801, Tel: 617-935-9530, FAX: 617-935-
3654; EmpL: 10 

~-~")I(""'--..... ) 

FREQUENCY SYNTHESIZERS 

FAX: 508-486-4495 
PROGRAMMED TEST SOURCES, 9 Beaver .Brook 

PRO BATTERY, INC. 3941 Dakclillindl Ct.; AUanIe, GA Road, p.o. Box 517, uttIeton, MA 01460, Tel: 508-4880 
3034Q, Tel: 800-451-7171, FAX: 404-449-5457; Empl: 35; 3008; Fsc;l No.: 88381; EmpL: 30 ............... 001312 
Sis. Mgt; Neal A. ZUCker 

PROBE MASTER, INC, 4898 Ronson Ct, San Diego, CA 
92111, Tel: 619-580-9676, 800-772-1519, FAX: 619-56()-
7354; SIs. Mgr; Dick Press 

PROBE·RITE, INC. P.o. Box 242, Santa Clara, CA 95052, 
Tel: 409-727-0100, FAX: 409-243-7219; Sis. Mgt; Frank 
.1 Ardezzone 

PRO 
o..O~r:J§· 

FAX: 1-800-635-8101 PRO COM TECHNOLOGY INC., 28 Cenvnerce Dr. 
Farmingdale, NY 11735, Tel: 516-293-4443, 800-762- PROJECTOR RECORDER BELT CORP., Rou1e 3 
3785, FAX: 516-293-4456; Empl: 11; SIs. Mgt: Alan Highway 59 P.o. Box 176, WhItewater, WI 5319Q, Tel: 1-
Spiegel 800-533-9654; Empl: 30; SIs. Mgt: Ed Wetzel; Dist. Mgt; 

PRODELIN CORpoRATION. p.o. Box 368, Conover, NC 
28613, Tel: 704-484-4141, FAX: 704-484-5725; Empl: 
100; SIs. Mgt; Dan Johnson 

PRODIGIT ELECTRONICS, 9301-101 Jordan Ave., 
Chatsworth, CA 91311, Tel: 818-341-6987, FAX: 818-341-
5726; Empl: 100; SIs. Mgt; Daniel Erb ......... 002003 

PRODUCTION AUTOMATION, INC, 3160 De Ia Cruz 
Blvd. Ste. 210, Santa Clara, CA 95054. Tel: 408-980-988Q, 
FAX: 408-980-6018; EmpL: 4; SIs. Mgt; BiH Minnick; Dist. 
Mgr; Bill Minnick 

PRODUCTRONICS INC. 7616 Disalle Blvd, Fort Wayne, 
IN 46825, Tel: 219-489-8201, FAX: 219-489-6573; Empl.: 
4; Sis. Mgt; Bernard Jarnss 

PRODUCTS ENGRG. CORP .503S. Vlncent Ave. Azuaa. 
CA 91702, Tel: 818-989-5879, TELEX: 91G-587-1559, 
FAX: 818-989-9381; FSC No.: CAGE 38621; EmpJ.: 45; 
Sis. Mgt; RIchard Mkchell 

Nancy Smkh ................................... C'1597 

Loc8J SBJes Offices & R8fJB 
CA Burnngton, William Purdy Co. ......... 415-347-7701 
CA Santa Ane, Mike RoIh Sis. ............ 714-847-0606 
CO Colorado Springs. NorrIs & Co. ....... 303-576-8897 
FL Makland, HawkinlH'rederickson Assocs., Inc. 

...• :.. .•. ..•..•.•.• .••. •• •. •••. .••• ... 407-831-2474 
GA RosweI~ HW Phillips .. • .. .. .. .. .. .. .. . 404-992-3070 
IL Addison, EIcIm. SpecIalists ••••••••••• 706-250-9060 
1A W. Des Moines, Nevco ............... 515-225-9886 
MA Milford, Janel Sis. Assoc. .•...•.•..... 506-476-4850 
MI Southfield, Robert Milsk Co. .......... 313-354-3310 
MN Excelsior, Procon ..................... 612-937-6024 
NY Victor, Imco .. .. .. .. .. .. .. .. .. .. .. .. .. . 716-924-3671 
OH Stow, .1W. Lehner Co. ................ 216-886-1965 
OR Beaverton, Pacific Mktg. Grp. ......... 503-841-9373 
TX Rowlett, Campion SIs. ................ 214-475-8313 
VA Charlottesville, Crown Assocs. ........ 804-293-8373 
Can Dorval, Quebec, EGG Canada ........ 514-885-5800 

PRES·AIR·TROl CORP, 1009 Boston Post Ret., 
Mamaroneck, NY 10543, Tel: 914-698-2026, 800-431- PRODUCTS FOR RESEARCH, 88 HOlten St, Danvers, 

PROJECT RESOURCES INC., 16 KendrIck ReI., 
Wareham, MA 02571, Tel: 508-295-7444, FAX: 508-295-
7497; FSC No.: 0EF11; EmpI.: 18; SIs. Mgt; T.REgan 

2625 (outside NY), FAX: 914-698-9456; Empl: 25; Sis. MA01923, Tel: 508-774-3250, FAX: 617-245-1628; Empl.: 
Mgt; Doug Robinson •.•..•..•..•.............•. Be1786 17; SIs. Mgt; Skip Moccia 

PRESCO, INC. 8 Lunar Drive, WOOdbridge, CT 06525, Tel: 
203-397-6722, FAX: 203-389-1129; EmpL: 11 

PRESIDIO COMPONENTS, INC, 7185 Censtructlon Ct, 
San Diego, CA 92121, Tel: 619-578-9390, FAX: 619-578-
6225; FSC No.: 60212 

PRES8-ON PRODUCTS, 21 Factory ReI., Addison, IL 
60101, Tel: 706-628-2255, FAX: 706-543-4414; En1ll: 20; 
SIs. Mgt; T. Cummins 

PRESSURE CONTROLS, INC. 406 Certlandt St, 
Belleville, NJ 07109, Tel: 201-751-5002, FAX: 201-751-
9653; FSC No.: 52193; Empl.: 15; SIs. Mgr; P. Emmarco 

PRESSURE SYSTEMS, INC, 34 Research Dr. Hampton, 
VA 23886, Tel: 604-885-1243, TElEX: 901406, FAXl804-
786-2844; Empl: 98; SIs. Mgt; .1 S. Ywha . 

PRIMELlNE, Soltec Corporation, P. 0. Box 670, San 

P1l PRODUCT 
TECHNOLOGY 

INC. 

FAX: 714-474-1340 
PRODUCT TECHNOLOGY, INC, 2811-B McGaw 

Avenue, Irvine, CA 92714, Tel: 714-474-8998; FSC No.: 
IZ295; EmpL: 45 ........................ C-1681 , 1684 

Local Sales OffIces & RepS 
AL Huntsville, Mec-EIec ................ .. 
I\Z. Tempe, Integrated Tech. Sis. .•••••.••• 
CA San Diego, Quallmnics ............. .. 
OH Cincinnati, Bob Gilbert & Assocs. .... . 
TX Dallas, Passive Camps. Assocs. ..... . 
UT Sak Lake City, Sierra Tech. Sis. ••.•..• 

205-881-1522 
602-968-5118 
619-895-0118 
513-574-1932 
214-824-6162 
801-586-9719 

Fernando, CA 91341-(1670. Tel: 81~5-0101, TElEX: LDcaI Distributors 
494-3094 SOLTEC u~ FAX: 818-365-7839; SIs. Mgt; I\Z. ScottsdaIa, Added Valua •......•.•.••• 602-951-9788 
Byron McIn1Ire CA San Diego, Added Valua •.•.•.•..•..•. 619-558-8890 

PROJECTS UNLIMITED, 3880 Wyse Ret., Dayton, OH 
45414, Tel: 513-890-1918, FAX: 513-890-4911; Empl: 61; 
SIs. Mgt; Greg KlIl'fIIon ...... , .......... D'1050·1052 

Loc8J SBJes Offices & Reps 
AL Huntsville, EIecIroSaIea, Inc. ......... . 
AZ Scottsdale, Williams Assocs. .•...•.•.• 
CA Irvine, Cal Rep ...................... .. 
CA San Joaa. Comtech Mktg. ........... .. 
CO Commerce Cky, Williams Assocs. .•••. 
CT Seymour, Sturdy Corp. .............. .. 
FL Lakeland, Munday Sis. Co. .......... .. 
GA Atlanta, EIectroSaIes, Inc. ............ . 
IL Downers Grove, Goken Assocs. Inc. .. 
IN Inclanapolis, The J. e. H~ Co. .. 
KS Overland Park, Thomas L Dowell ...•. 
MA Wellesley HiHs, Sturdy Corp. .......•.. 
MN Ed'ma, G.P. SIs. ...................... . 
MO St louis, Thomes L Dowell ......... . 
NM Albuquerque, Williams Assocs. .•.•••• 
NY PaIChogua. Optimum SIs. ............ . 
NC Raleigh. Tingen Tech. Sis., Inc. •.•..... 
OH Dayton, J.e. Hofstetter Co. .......... .. 
OH Medina, J. e. Hofstetter Co. .......... . 
PA Hickory, J. e. H~ Co. .......... . 
PA Vaney Forge, Providence Mktg. ..•.•.. 
TX RIchardson, Eagle Mktg. ............ .. 

2Q5-83().2715 
602-947-4297 
714-250-0587 
406-294-3330 
303-289-5847 
203-888-1480 
613-856-5606 
404-394-1122 
706-512-0093 
317-897-7914 
913-599-1100 
617-235-2330 
612-831-2362 
314-849-4234 
505-255-1636 
516-758-0844 
919-87().6670 
513-296-1010 
216-241-4880 
412-356-2305 
215-935-3300 
214-236-5383 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 769 



PROJEC 
IA Cedar RapIds, ThOmas L Dowell & "-

••.... , ...... '.. .. . .. . . • . •• . .. • . •. ••. •. • 319-364-3880 
WA Redmond, Doran SIs. Asaoca, Inc., • ••• '206-885-1885 
can /sIingIon, Ont., D.T. SMw Co:, Ltd. ••••• 418-231-3494 
Can MonIrIIal. Que., D.T. SMw Co. Ltd. •••• 51+332-1183 
Can Vancouver,B.c., FA Bolton, Lid. •..•.. 604-738-0351 
Can WInnIpeg. Man., FA Bolton, Lid •..•.• 204-n4-5708 

LtJC8I DIst1IIJuIioIB 
CA San Jose, Speakers UnlImIted •.•...• , 
CA Santa Clara, ~ EIcIma. ••.•••••• 
CA Tomn:e, PyIamId EIcIma. ........... . 
co Comrneroe City, W8lIO EIcIma. ..•••••. 
FL I..8ke/end, A-A EJec. .................. . 
GA Non:roas, A-A EJec. .................. . 
L BanaonvIIIe, VoytIfJfIl EIctrns. Corp. .•. 
MA HIngham, Hingham Bay ............. .. 
MO St LouIa, BeckwiIh EIctrns. .......... . 
NY ~,Ray Baker EIctrns. ...... .. 
MN Fridley, Voyager EIctrns. Corp. ....... . 
OH Dayton, Electro Supp. ............... .. 
PA McKean, Advacom .................. . 
TX Austin, Sou\hWeat EIcIm8. ..... : .... .. 
TX StaIford. SouIhwest EIcIm8. ......... .. 
TX, Dallas, S.W. EIcIma. .................. . 
WA Redmond, PyIamId EIc\ms. ......... .. 
Can WIIIowdaJe, Ont., Electro Sonic ....... . 

408-453-5888 
408-727-11810 
213-320-2700 
303-289-4743 
813-665-6841 
4Q4.4411.8870 
708-880-1300 
617-74C).1900 
314-343-6483 
718-588-9164 
812-571-n86 
513-299-5020 
614-478-7n4 
512-837-8971 
713-240-4000 
214-234-3050 
208-863-7200 
418-494-1686 

PRCH.OG CORP. 2555 Garden Road, Monterey, CA 
93840, Tal: 408-372-4593, 1WX: 91Q.360.7082; EmpI.: 
120; SkI. MgT: Dick Thomas; Dist. Mgt: Pat Laughlin 

PROLOGIC SYSTEMs, 557-0 Burba1* St, &oomlield, 
CO 60020, Tal: 303-460-0103, FAX: 303-48lH)865; EmpL: 
9 

Manufacturers' and Sales OfficeS Directory 
MA Westford.lCS Asaoca, Inc. ........... . 
MO BridgaIon, Be EIcIm. Sis., Inc. ........ . 
MD SlIver Spring, La. WhIle ............ ,'. 
OR Beaverton, Temper Tech. NIdg. ..... .. 
PA Valley Forge, J.E Cuesta & Co. ..... .. 
can Lao-Cane, Que., V.V.M. REG. ........ .. 

LtJC8I DistrIbuIots 

508-692-3545 
314-739-8683 
301-792-0860 
503-292-8201 
21 f>.935.04OO 
514-7aa-9270 

Q. TECH CORP .. 10150 W. J8Ifenson Blvd, CUlver CIty, CA 
90232-3510, Tel: 213-838-7900, TB..EX: 69-6140, FAX: 
213-838-2157; FSC No.: 51n4; Eft1II.: 140; SkI. Mgr: 
Sandra ~ ....... ................. A-1444-1447 

LtJC8I SaIe8 0ffIceB & Repe 
AZ T~ Piper SIs. Co. ................. CI02-948-OO48 
CA Hennosa Beach, Qualtro SIs. Assoo., Inc. 

CA- San Jose, Danaco Comp. SIs., Inc. .... 408-292-9740 CA ....................................... , 213-372-4221 
Moorpark. Quat1ro SIs. Assoo., Inc. •... 805-523-2978 
San DIego, Quat1ro Sis. Assoo., Inc. ••• 61g;.sa,l-3093 
San Jose, Blue ElcIm SIs. ............ 408-345-0250 
San Juan CapIstrano, Qualtro Sis. Assoo., Inc. 
.. . .. .. .. . .. .. .. .. ..... .. .. .. . .. .. ..... 800-736-4510 

PULNlX AMERICA, INC. no Lucer'ne Dr. SUnnyvale, CA CA 
94086, Tel: 4!l8-733-1580, TELEX: 172541 PuIrU ~ 
AmerIca; SkI. Mgr: Richard HoImeister 

CO Parker, HowardAssoc:. ................ 303-641-5755 
PULSE INSTRUMENTS CO. 1234 Francisco, Tomn:e, or Canterbury, The Cygnus SIs. Co:, Inc. 

CA 90502, Tel: 213-515-5330, FAX: 213-515-0068; EmpI.: ................... .................... 203-548-6322 
30; SkI. MgT: Ron Perry IL Nor1hbroak, Allied Camp. Reps., Inc. •. 708-498-8658 

IN ForI Wayne, TX SaJes Inc. ............ 219-489-4447 
PlJREDA T A, 180 West Beaver Creek Ad., Richmond Hill, MD BaltImore, RA WfI4r1r "- •..•.•• :. 802-949-Oo4a 

Ont., Canada L4B 184, Tal: 418-731-6444, FAX: 418-731- MA TewIa!Iuy, The ewnus Sis. Co:, Inc. 
7017; Eft1II.: 150; SkI. Mgr: Alex Koearow, Cdn. SIs.; Dist. .. ................ , ................... .. 
Mgr: DennIs RobInson, US SIs. . MO St LouIs,AbnmI & Assoc:. .......... . 

PYLE INDUSTRIes. INC., 501 Center St, P.o. Box 620, 
Huntfngton, IN 46750, Tal: 219-356-1200, FAX: 219-358-
2830; EmpI.: 375; SkI. Mgr: Tom Pyle; DIst. Mgr: Mark 
Pyle, NaIL Sis. Mg •. 

NJ Glen Gardner, F & M Tech. Sis. ...... . 
NJ Paramus, Ellech Sis. ................. . 
NM Albuquerque, PIper SIs. Co. ......... .. 
TN WII1ChesIer; CJ. SIs. ................ .. 
TX Austin. Texoma Technical Sales, Inc. 

TX Houston. Texoma Technical Sales, Inc. 

508-640-0001 
314-589-0447 
201-537-7_ 
201-967-1309 
505-828-1300 
615-967-2156 

512-441-1 nl 

PYLE-NATIONAL, INC. LPL CO. 1334 N. Kostner Ava, 
Chicago, IL 80651, Tet 312-342-6300 X210, TB..EX: 
25251, TWX: 91 O-221-()335, FAX: 312-342-0872; FSC No.: 
49367; Eft1II.: 650; SkI. Mf1r: Mike Cenoccia" VP. 
SIs./MkIg. 

.... ..................... ... .... ....... 713-462-1432 
VT So. Burlington, The Cygnus Sis. Co:, Inc. 

..... ......... .......... . ..... ......... 802-862-n54 

PROMAX-JOHNTON ELECTRONIC CORP., 17935 PYLON CO, See Augat/Pyton Corp., Inc. 

QUAD DESIGN TECHNOlOGY,INC., 1385 Del Nolle 
Road, CanariIIo, CA 93010, Tel: fI05.968-825o, FAX: 805-
969-6259; EmpL: 16; SIs. MgT: Ron Lee; DIst. Mgt: Jack 
WeaNer ' Sky Park Circle, S1e. H, irvine, CA 92714, Tel: 714-975-

1245, FAX: 714-975-1380; EmpI.: 12; SIs. Mgr: Dave 
Cooper 

PYLON ELEX DEVELOPMENT CO. LTD. 2300 
I/IcIoria, Lachine, PO, Canada H8S lZ3, Tel: 514-837- QUALCOMM, INC.. 10555 Sorrento Valley Ad., San DIego, 

PROTEI< INC. p.o. Box 59, Norwood, NJ 07648, Tel: 201-
767-7242. FAX: 201-767-7343; SIs. Mgt: Alex Orloff 

1186, FAX: 514-838-1970; EfI1lL: 50; SIs. MgT:J. Guay CA 92121, Tal: 819-567-1121, FAX: 819-452-9096; EmpL: 
400; SkI. Mgr: James Madsen; Dist. Mgr: James Madsen 

PROTO STAMPING CORP. 811 Kaynyne St, RedWood 

PYROCOM CO. 924 N. 143rd St, Seattle, WA 98133, Tel: 
208-385-3535. FAX: 208-365-0402; ,SkI. Mgr: Bill Kurtz 

CIty, CA 94083, T9I: 415-365-0498. FAX: 415-388-8329; PYROFERRIC INTERNATIONAl, INC. 200 Madson 
EmpI.: 35; SkI. Mgt: Dave AnsIBad St, Toledo, 11.62466, Tal: 217-849-3300; TWX: 910-663-

PROTO SYSTEMS, 625 SIma lndusIrtalBlvd, Alpharetta, 
GA 30201, Tal: 404-475-1330, BOo-331-1797, FAX: 404-
442-9751; FSC No.:FU 718; EmpI.: 155; SIs. Mgr: Keith 
KoehIe 

PROTOTEK, INC.. 25 Standen Dr. Harru1lon, OH 45015, 
Tal: 513-874-5094, FAX: 513-874-2252; FSO No.: 60813; 
EmpI.: 45; SIs. MgT: Ron NabonI 

PTe INDUSTRIes. INC. 5721·Resn'ch Drive, Huntington 
Beach, CA 92849, Tal: 213-598-9547, 714-891-7561, FAX: 
714-373-0289; EmpI.: 14; SkI. Mgr: Steve Varonka 

0816, FAX: 217-849-2544; EmpL: 50;' SkI. Mgr: S. JoIvi 
Homer 

LtJC8I Sales 0ffIceB & Reps 
AZ Phoenix, Charles T. Fmk & Assocs., Ltd. 

. . • . . .. . .. . .. ... • . . . . . . . . • . . . • . . . • . . . . • 802-992-9884 
CA Alhambra, Deniston/JDA. Inc. ......... 818-289-2644 

• CA Santa Clara, C. B. K1{1g Assocs. ....... 408-988-7551 
NY Commack, Marvin Scheck ............ 518-884-9878 
OH Shaker HgIs., Don Gype Co. .......... 218-291-0103 
TX Dallas, S.W. EIcIm. Ind, Inc. ........... 214-690-9881 
VA Roanoke, A.D. Kreger Co. ............. 703-989-4738 

PYROFILM RESISTOR CO. See KDI Electronics 

FAX: 619-429-101 t 
QUALlDVNE SYSTEMS, INC., Lambda Group of 

Unltech, pic, 3055 Del Sol Blvd, San DIego, CA 92154, 
Tal: 619-575-1100; EmpL: 400; SkI. Mgr: Barry A. Chenes 
. . . . . . . . . . . . . .. . . • . ... ... . • . . .. . . • . .. . . . . .• 002014-2011 

QUAUTEC TECHNOLOGIES, INC. 43064 Christy St, 
Fremont, CA 94538, Tel: 4150498-1046, FAX: 4150498-
5938; EmpL: 130; SkI. Mgr: Kevin Denlels ..... 001313 

PTe TRANsFORMERs. p.o. Box 397, RiaIng Soo Road, QUALITY AUTOMATION, INC. 1600 E South AnaheIm 
BordenIown, NJ 08505, Tat 809-298-8200, FAX: 809-298- PYROHM, INC., 242861ndop1ex Circle, Farmington Hills, MI Blvd, AnaheIm, CA 92805, Tal: 714-491-8535, FAX: 714-
6235; FSC No.: 05853; EmpI.: 30; SkI. Mgr:c. W. Hanison 48016, Tat 313-478-5080; SkI. MgT: Charles R. Berry 491-0417; EmpI.: 22; SkI. Mgr: JoeGeOlge; DiBt.Mgr:Joe 

PTS CORPORATION, Box 272, BIoorringIon, IN 47401, ~,INC., 2 CheItIsCt, OwIngs Mills, MD 21117-1634, 
Tal: 812-824-9331; Eft1II.: 350; SkI. Mgt: Jell HamH\on; Tal: 410-581-0112; SkI. Mgr: Lany NIckel 
DIst. Mgr: DavId MeIwtd 

PTX-PENTRONIX INC., 1737 Ck:oIIe, Unooin Park, MI 
48146, Tel: 313-368-3100, TB..EX: 23-0398, FAX: 313-
388-9171; EmpL: 21; SkI. Mgr: J. SchuHz 

FAX: 714-641 ~9062 
PULlZZI ENGINEERING, INC.. 3240 s.SUB\St, Santa 

Ana, CA 92704-88i!5, Tat 714-540-4229; FSC No.: 70513; 
EqlL: 35; SkI. Mgr: Roger A Lee; Dist. Mgr: Roger A Lea 
........................ '" . .. • .. . ... . ..... Do2224-22:!8 
LtJC8I Sales 0ffIceB & Reps 

CA AnaheIm, Alpha EIcIm. SIs. .......... . 
CA LosAngelea, Power P_ ........ . 
CA Los GaIDa, Norweat EIc\ms. ........ .. 
CA Santa Ana, PuIIzzI Engrg., Inc. ....... .. 
or Westford. LC.S. Asaoca, Inc. ......... . 
ft.. SensanvlIIa, EAL .................... , 
ft.. BerwanvIIa. RL Lang & Assoc:. ..... .. 
MD ColUmbIa, LG. White & Co:, Inc. ...... . 
MD SlIver Spring, L G. White & Co:, Inc. ... 

714-865-6580 
213-215-0800 
408-395-1190 
714-540-4229 
508-692-3545 
708-768-3867 
312-768-3867 
301-29().6860 
301-792-0860 

QMl/NIEC,12900 RoIfingOBks Ad., Twin Qaks,CA 93516, 
Tel: 805-867-2555, FAX: 806-867-2698 ........ A.Z126 

LocIiI SaIe8 0ffIceB & Repe , 
AL Huntavilla, EMA, Inc. .................. 205-830-4030 
CA Laguna Hills, 4-Star ElcIm Con1l Sis. 

....................................... 714-583-9781 
CA San Jose, Ruppert Sis. & Engrg., Inc. •• 408-899-6717 
FL Boca Raton, Tech SIs. Specialists, Inc. 

....................................... 407-391-3718 
GA Roswell, EMA, Inc. .................... 404-982-7240 
L Roiling Meadows, Eagle Tech. Sis. Inc. 

....................................... 708-991-0700 
MI UvonIa, LeadIng Edge SIs. Corp. ...... 313-47&-6700 
MN Prior Lake, Gleason Assoo., Inc. ....... 612-447-7020 
NJ No. Fairfield, Metro LogIc Corp. ....... 201-575-5585 
NJ So. MedIoId, CEF As8ocs. ............. 809-953-3417 
NY Syracuse, Murcan Sis. Corp. .......... 315-455-8807 
NO RaleIgh. EMA, Inc. .................... 919-848-6888 
OH CokJmbus, The Tom Mulligan Co., Inc. 

....................................... 614-457-2242 
TX Dallas, Electra Reps., Inc. ............. 214-248-3652 
WA Bellevue, N R SchuHz Co. ............ 208-748-1890 

OSI CORPORATION, 2212 So. W. T~ No. 48, Salt 
Lake CIty, UT 64115, Tal! 801-486-8770. FAX: 801-488-
9792; EmpL: 10; SkI. Mgr: GerrI Mackey 

LtJC8I Sales 0ffIceB & Repe 
or Orenge, IsdaIe "- ............... 203-387-2704 

George 

QUALITY COMPONENTs, INC.. p.o. Box 113, St Marys, 
PA 15857, Tel: 814-834-2817, FAX: 814-834-9141; EmpL: 
95; SkI. Mgr: Michael Renaud. MkIg. Mgr. 

QUALITY MICROWAVE INTERCONNECTS, INC., 
301 Ballardvale St, Wilmington, MA 01867, Tel: 508-988-

, 909Q, FAX: 508-988-9393; FSC No.: 64023; EmpI.: 30; SkI. 
MgT: Paul M. Tuslni .................... " A-1824-1826 

LtJC8I Sales 0ffIceB & Repe 
AL ,Hunlsville, Bolton Assoc:. ....... ....... 205-lI80-1164 
AZ T8fI1I8, CaIn Technlg. ;............... 802-988-4322 
CA Cuper\Ino, Dura Sis. .................. 408-255-2084 
CA Ven Nuys. CaIn Technlg. ............. 818-804-9392 
CO Englewood, Cain Technlg. ............ 303-220-8118 
FL Orlando, Bolton Assoc:. ............... 407-858-0812 
FL ~ Beach, Bolton Assoc. •...... 305-975-7245 
FL St PeIei'sburg, Bolton Assoc:. ......... 813-864-2294 
IN Park Rldge, Probe EIctrns. ......•..•.• 708-698-2828 
MD laurel, EJec. Mk1g. Assoc:. ............. 301-853-7800 
MA Teekwbury, Sequel Assoc:. ...... ".... 508-851-4010 
MN New Hope, BaHz Assoc:. .............. 612-548-8520 
NJ Deptford, EJec. MkIg. Assoc:. •......•.. 809-227-0925 
NJ Linden, EJ.. Tech SIs. .................. 201-925-6162 
NJ Paramus. EJ..Tech SIs. ................ 201-967-1309 
NY Syracuse,Em-Tech"- .......... 315-437-6410 
SO Greenwood, Bolton Assoc:. ............ 803-223-4018 
TX Garland, cary McMahIll Assoc:. ....... 214-861-1414 
VA AbIngdon, Bolton Assoc. .............. 703-678-0500 
WA Seattle, Data Com .................... 208-265-2525 
EXP Stanford, Dage Corp. ....... , ........ , 203-324-3123 
can Montreal, Que., SolId ~ Engrg. .....514-481-3313 

770 North American offices only. For worldwide reps & distributors, see VoL W. EEM 1991 



Manufacturers and Sales Offices Directory RAPIDS 
I..ocaIlJ/sttfbulom 

CA WeaIIake VIllage. Sertek, Inc........... 81&-707-2872 
MA Tewksbu'y, Sequel Sis. ...••••..•••••• 508-851-4010 

QUALITY POWER SYSTEMS, INC., 2400 s. T_ Ave., 
PNrIand, TX 77581, Tel: 713-997-1700, 800-992-1701, 
FAX: 713-997-1907; Err¢: 20; SIs. Mgr: Clarence OlIver 

QUALITY RESEARCH COMPANY, North 11424 
Judkins Lane, Spokane, WA 99207-11632, Tel: 5Q9-924.-

6895; Empl: 6; SIs. Mgr: Jon Roath 

QUALITY TECHNOlOGIES, 3400 Hillview Ave., Palo 

FAX: 708-888-2802 

RADIX WIRE CO. 26260 Lakeland Blvd., CIavaIand, OH 
44132, Tel: 21&-731-9191, FAX: 21&-731-7082; Empl: SO; 
SIs. Mgr: Pater B. Thuratona, MkIg. AdmIn; DIBt. Mgr: 

Pater B. ThursIona, Mk1g. AdmIn 

RAOSTONE TECHNOlOGY, 20 CraIg Ad., Montv .... NJ 
07645, Tal: 201-391-2700, 800-3II8-2738, FAX: 201-391-
2899; SIs. Mgt: Lany Abzug 

RAF B.ECTRONIC HARDWARE, 95 Silvennine Ad., 
QUANTUM DATA INC. 2111 BIg Timber Road, ElgIn, II. Seymour, CT 08463, Tal: 2OlHJ68.2133, FAX: 2OlHJ68. 

60123, Tal: 708-888-04SO, TElEX: 206725; Empl: 23; SIs. 9660; FSC No.: 55588; Empl: 120; SIs. Mgr: WlIIam R. 
Mgr: Bill Down .••.•.•..........•..•......•...•. 001315 BaIley, Jr.; DIst. Mgr: Dave Grangar/Jo/m ~ 

Alto. CA 93404, Tal: 415-493-0400, FAX: 415-493-7055; QUANTUM ElECTRONICS, INC. 31 Industrial Park Ad., 
E"': 2000; SIs. Mgr: Bob Taber; DIst. Mgr: Candace ~ PA 17044, Tel: 717-242-1132, FAX: 717-24&- Distributor 
Johnaon 8660; EmpL: 20; SJs. MgT: KIt C. I<IIMady 

QUALITY THERMISTOR, 2147 CenturIon PI., EloIsa, ID 
63708, Tel: 20&-377-3373, FAX: 20&-37&-4754; FSC No.: 
58866; Empl: 45; SJs. MgT: John Mahoney 
... ... ....... ...... ........ ..... .... 801630, 1858-1858 

Local Sales Offices & Raps 
EXP Oradell NJ, SyIvf¥1 Ginsbury Ltd. ..... 201-261-3200 

QUALOGY INC. 108 Bonaventura Dr. SanJosa,CA 95134, 

QUANTUM SCIENTIRC INC. PO Box 219, Station J, RAG ELECTRONICS. INC., 21416 Parthenia st.. Cenoga 
TOIOIIIO, On! M4J4Y1, Tet: 41&-239-3363, 600-266-6000, Park, CA 91304, Tal: 818-99&-6500, 800-732-3457 
FAX: 41&-239-5791; Err¢: 10; SJs. Mgr: Michael G. . ............................ " ...•................... 624,628,658, 
Sargeant 681,696,697,721,799,801,803 

QUAA1Z1TE PROCESSING, INC. 6 Holyokast.. MaIdan, 
MA 02146, Tal: 617-322-3611, FAX: 617-322-9623; Err¢: 
11; SIs. Mgr: P. S. Yanofsky 

Tal: 408-434-5200, FAX: 406-43+5242; EmpL: 26; SIs. QUATECH INC. 662 Wolf Ledgea Pkwy. Akron. OH 44311, 

RAGEN CORP. Systems DiY. 9 PoraIa Ave., N. ArlIngton, 
NJ 07032, Tel: 201-997-1000, FAX: 201-997-«1946; Empl: 
400 Mgr: Mike Sills Tal: 216-434-3154, T8..EX: 5101012726, FAX: 216-434-

1408; Err¢: 25; SJs. Mgr: Michael Canker; DIst. Mgr: 
RAGEN DATA SYSTEMS, INC. Subsidiary of Meggit 

USA, 3 Oval Dr. CanIraIIsHp. NY 11722, Tel: 51&-234-
3800, T8..EX: 685-2305, TWX: 51 ()'227-4901; FSC No.: 
13068; Err¢: 180; SIs. Mgr: Roberta Marino 

Michaat Canker QUALISTAR CORP. 9621 Irondale Ave., Chatsworth, CA 
91311, Tal: 818-882-5822, TELEX: 51 ().60().2589, 
ESYLNK: 6289-9796, FAX: 81&-882-4081; EII1Jl: 50 a.V.8.INC. 20 North 15th St., East Orange, NJ 07017, Tel: 

201-1173-3996, FAX: 201-673-3997; FSC No.: 89820; 

aUALTEK ElECTRONICS CORP. 71581ndus1rial Pk. 
Blvd., Mentor, OH 4«l6O, Tel: 21&-951-33QO, T8..EX: 
985319, FAX: 21&-951.-7252; Err¢: 75; SJs. Mgr: Laura 
Yano/Ragional Sis. Mgr.; DIst. Mgr: Laura Yano/RagionaI 
SIs.Mgr. 

QUAM-NICHOLS CO. 234 E MarqueIta Ad., Chicago, II. 
60637, Tel: 312-486-5800, FAX: 312-488-6944; ~L: 
200; SIs. Mgr: William G. LI1tIa; DIst. Mgr: Greg Johns 
.. ..... . .....•..... .. .......... ........ . ... 001054-1055 

I..ocaI Sales Offices & Raps 
AZ Mesa, Yocum MkIg. .••••...•..•..••.• 
CA Belmont. BrIan Trankla & Assocs. •••.• 
CA Gardena, BIdweIl-Schwartz Assocs. .•• 
lIT Salt Lake City, Pro Tach Mktg. ..••..•. 
FL Orlando, Cartwright & Bean of f'L .... . 
GA Norcross, Cartwrigh1 & Bean of GA .. . 

6Q2-634.3334 
415-595-4004 
213-77().()300 
601-943-8331 
407-422-4531 
404-368-0160 

IL Mt ProspacI, The Dombrow Co. . • . . . . . 312-253-3326 
IL North BrooIc, Levy, Grams. & L.assars 

70&-272-9500 
IN Carmel, G_Wissler Sls.,1nc. . . . . . . . . 31 NI43-5795 
KS Prairie Village, R. W. Kunz & Assocs.. Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . •. . .. 913-646-3535 
MA ChIcopaa, RBpWOIks, Inc. ............. 413-533-0645 
MN Edina, Mal FostarTechn Sls.lnv ...... 612-941-9790 
NJ Rahway, R. E Breuer co. ......... . ... 201-388-5045 
NY Roslyn Hgts., Hudson MkIg. Inc. . • . . . .. 51 &-625-0002 
NY SyracnJsa, The Lewis & Dunnigan Co., Inc. 

.......•...•....•....•.•.....•..•...... 315-44&-5522 
OH Stow, J. W. Lehner Co. ......•........• 216-666-1965 
PA Broomall Lowery Assocs. Co. .......• 215-356-5300 
TN MenphIs, C8IIwright & Bean of TN .... 901-362-6345 
TX Dallas, J. Y. Schoonmaker CO. Inc. ... 214-349-4650 
WA SaaItIe, Vector Manufacturers' Rep. ... 20&-368-8400 
EXP Yonkers, NY, Robum Agancias, Inc .... 914-968-1016 
Can Waterloo, Ont., McBrIde Loudspeaker Source, Ltd. 

..•..•.••.....•.•......•......•..•..•.• 51~ 
MI Southfield, Robart MIIsk Co. ....•....• 313-354-3310 

QUAN-TECH, Stansbury Industries Inc., p.a Box 26, 
RIa. 206, Flanders, NJ 07836, Tet: 201-927-1766, TWX: 
71 ().987-7500; FSC No.: 63921; SIs. Mgr: Richard A. 
S1ansbury 

QUANTRONIX, 49 Wireless Blvd., p.o. Box 9014, 
Smithtown, NY 11788, Tel: 51&-273-6900, TElEX: 685-
2167, FAX: 51&-273-6956; ~L: 175; SJs. MgT: R. J. 
Bruno; DIst. MgT: R. J. Bruno 

QUANTUM BATIERIES, INC. 2772 Loker Ava. Wast, 
cartsbad, CA 92006, Tel: 619-4311-2202, T8..EX: 01830, 
FAX: 619-4311-0694; FSC No.: 01830; ~: 30; SIs. Mgr: 
Gregg Kuehn; DIst. Mgr: Tarry NieIaan 

Empl:45 . 

OWINT DATA, INC., 333 Corporate Woods Parkway, 
Vernon Hills, IL 60061, Tel: 70&-913-8766, T8..EX: 27-
0498, FAX: 70&-813-8766; EmpI.: 140; SJs. Mgr: Tom 
O'Boyla . 

RACAL-DANA INSTRS. INC. 4 Goodyear St., Irvine, CA 
92718, Tel: 714-859-8999; FSC No.: 21793; EmpI.: 230 

RALTRON ELECTRONICS. 2315 N.W.1071hAve., MIamI, 
FL 33172, Tet: 305-593-6033, TElEX: 441_ FAX: 305-
594-3973; EmpI.: 12; SIs. Mgt: Alexander Wolloch; DIst. 
Mgr: Alexander WoIIoch 

RAMCOM SYSTEMS, 3007 WaahIngton Blvd., Sta. 205, 
Marina DaI Ray, CA 90292, Tel: 213-827-4432; SIs. Mgr: 
~TisdaIa 

RACAL-GUARDATA, INC. 480 Spring Pk. Pl, Sta. 900, RAMTRON CORP. 1850 RamIron Dr. Colo. SprIngs, CO 
Herndon, VA 22070, Tel: 703-47HI892, FAX: 703-437- 60921, Tel: 719-481-7000, 8OO-FRAM, FAX: 719-481-
9333; FSC No.: 56496; ~L: 30; SIs. Mgr: Thomas 917O;Empl:100; SIs. MgT: Don Carrigan; DIst.Mgr:John 
MitcheI~ yp van Conant 

RACAL-MILGO, 1601 N. Harrison Parkway, Sunrise, FL RANK BRIMAR INC. 227TecIV1oIogy CIrcIa, ScoIIsVaIIay, 
33323-2899, Tel: 305-846-1601, 800-327-4440, TWX: CA 95066, Tal: 408-438-6440, FAX: 406-438-6334; FSC 
51()'955-4145, FAX: 305-846-4942; ~L: 2600; SIs. No.: 60750; SIs. Mgr: DavkI Hurst 
MgT: H.0ha6 

RACET COMPUTES, LTD. 3150 E Birch St., Brae, CA 
92621, Tal: 714-57&-1725, TELEX: 701160, TWX: RACET 
UD, FAX: 714-579-3183; Err¢: 25; SIs. MgT: Michaal 
Dando. VP. SIs.; 01«. Mgr: MIchael Dosch 

RACORE COMPUTER PRODUCTS, INC. 170 
Knowles Drive., Los Gatos, CA 95030, Tal: 40&-374-8290, 
FAX: 40&-374-6653; SJs. Mgr: Joseph W. Roonay, DIst. 
Mgr: Joseph W. Rooney -

RADIAL CONTROLS, 2555 E 55th Place, IndanapoIis. IN 
46220, Tel: 317-255-2796; Empl: 25; SJs. Mgr: R. L 
Newsom 

RADIALL, INC. 150 Long Beach Blvd., SIraIIor!l. CT 06497, 
Tal: 203-386-1030, TELEX: 311798, FAX: 203-375-3608; 
Err¢: 30; SIs. Mgr: ~ Dionisio; DIst. Mgr: Pater 
Dionisio 

RADIANT COMMUNICATIONS CORP. 5001 Hadley 
Ad. PD. Box 667, SouIh PIainIIeId, NJ 07080, Tal: 90&-757-
7444, T8..EX: 90&-757-8666; ~L: 10; . SIs. Mgt: Gena 
Thaw 

RADlOMETRICS MiDWEsT CORP. 2200 S. Main St., 
Lombard, II. 60146, Tet: 70&-932-7262; FSC No.: cage 
Coda 1Z075 SIC Coda 8746 Ext 0021; Empl: 5 

RADIO RESEARCH INSTRUMENT CO. INC. 584 
North Main Street, Waterbury, CT 06704-35p6, Tet: 203-
753-5840, T8..EX: 962444 RADAR DURY, FAX: 203-754-
2567; FSC No.: 57174; SJs. MgT: E B. Doyta 

RANSCO INDUSTRIES, INC., Sub. Despatch Ind., Inc., 
1400 E Statham Pkwy. Oxnard, CA 113033, Tal: 805-487-
7777, TElEX: &-59235; Empl: 140; SIs. Mgr: Robart BrIner 

RANTEC MICROWAVE & B.ECTRONICS. Esco 
Electronics, 9401 Oao Ave., Chatsworth, CA 91311, Tel: 
818-885-8223, FAX: 818-993-7760; FSC No.: 04971; 
Err¢: 5000; SIs. Mgr: Garry WhIte 

I..ocaI Sales OffIces & /IepB 
CA Chatsworth, Rantac .......•........... 
CA Los AlIos, Caine & WhIte .......••••.• 
FL Orlando, Holmes & Assocs. ••••••••••• 
NH Pelham, Rantac ..................... . 
NY Yonkers, SonIdn & Assocs. ••••••••••• 
TX Dallas, Kamp Engrg. ................. . 
VA SterlIng. Beacon North ..•...•.••••..•• 
WA Bellevue, Calne & S-............. . 

811H185-8223 
415-948-6533 
407-281-OOS7 
603-835-3503 
914-961H282 
2t4-931-7100 
703-47&-2460 
20&-482-2118 

FAX: 805-528-8132 
RANTEC MICROWAVE & ELCTRNS.. INC., 1173 

Los Olivos Ave., Los 0-. CA 93402, Tel: 805-528-5858; 
FSC No.: 60132; Err¢: 123; SIs.Mgr: F_P-.on 
.. ..•. .. . .. . . . .. .. . .. .. . .. . . . . . . .. . .. .. .. .. 002020-2022 

/.Dcal Sales 0tf/ce6 & Raps 
GA MariaIIa, Electro Camp Sl8.. Inc. • . • . . • . 404-922-234<1 

RADIO SWITCH CORP. 84 S. Main St., p.o. Box A, MA Natick, Wayland Engrg. SIs. ••.•.••.•.. 508-665-608C 
Marlboro, NJ 07746, Tal: 90&-462-6100, TBJ:x: 90&-408-
6695; FSC No.: 74217; ~: 40; SIs. MgT: J. L Barnard RAPlOSUN, See Motion Control Grp., Americar 

Precision Inds. 
RADIO TELEVISION PRODUCTS CORP. 2702 

QUANTUM CHROMODYNAMJCS. INC., 2401 208th WaahIngIon Ava. No, Douglas, I/\Z 95607, Tel: 602-384- RAPIOSYN DIVISION, 3229 Roymar Ad., 0caanaIde, CI 
S1raatUnlt9,Torrance, CA 90501 ,Tet: 213-320-5717,FAX: 4438,FAX:602-384-443O;FSCNo.:595O;~: 120; SIs. 92054, Tal: 619-439-7500, T8..EX: 1&-1196; FSC No 
213-320-5848; Err¢: 3; SIs. Mgr: David L HIlts Mgr: W. J. McGaw 32423; Err¢: 50; SJs. Mgr: Mike Turner 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 77' 
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RAPID 

FROM STOCK 
1TTP'ln" RDI 
~ Reed Devices Inc. 
PRINTED CIRCUIT & BARRIER 

TERMINAL BLOCKS 
SOCKETS and ASSEMBLIES 

Rll rpLECrRCJNICS 

Over 
1.000.000 
Terminal 
Blocks 

in Stock. 

Over 
8.000.000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Bivd.. • 10266th Avenue. 

Sanla Monica. CA 90404 'Oakland. CA 94606 

REDINGTON 
Over 

100.000 
Counters 
in Stock. 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

Manufacturers and Sales Offices Directory 

RAPID SYSTEMS INC, 433 N. 34th St. SeaIIte, WA 98103, 
Tel: 206-547-8311, TELEX: 265017 UR, FAX: 206-548-
0322; FSC No.: 9,.,197314; Empl.: 30; SIs. Mgt: BORay 

RASTER GRAPHICS, INC., P. 0. Box 5157. Bend, OR 
9n01, Tel: 503-388-2584, FAX: 503-389-8249 ' 

RATELCO. Power Systems, 1260 Mercer, Dept EEM. 
Seattle. WA 981()9.5589,Tal: 206-62+7no, FAX: 206-
382-5447; FSC No.:14259; Empl: 160; SIs. Mgr: D. 
Terpstra 

RAULAND-ZENITH ELECTRONICS CORP, 2407 W. 
NOlIh Ave.. Melrose Pk, IL 60160. Tel: 70&-450-8992, 
TaEX: 72-1488, FAX: 708-450-B393; Empl: 2300 

RAYOVAC CORPORATION. 601 Rayovac Dl'\ve, 
Madison, WI 53711-1)960. Tel: 606-275-4692, TaEX: 
190428, FAX: 60&-275-4994; FSC No.: 6135; EmpL: 2000; 
Sis. Mgr: JeH Heberlein 

RAY PROOF. Shielding Systems Corp., 50 Keeler Ave., 
P.o. Box 5060, Norwalk, CT 06656-5060. Tel: 800-243-
5704, TELEX:,96-5612; SIs. Mgt: &ian F. Lawrence, V.P. 
MkIg. & SIs. 

RA YTEK. INC, Box 1620, Santa Cruz, CA 95060-1620, Tel: 
408-456-1110, FAX: 408-456-1239; SIs. Mgr: S. Brager; 
Dlst. Mgt: Stuart Brager 

RAYTHEON CO, 465 Centre St, Quincy, MA 02169, Tel: 
617-479-5300, 1WX: 710-337-1020; SIs. Mr1f: R Whitt 

RAYTHEON CO, Laser Products. 465 Centre St. 
Quincy. MA 02169. Tat. 617-479-5300, TELEX: 92-3455, 
'TWX: 710-324-6568, FAX: 617-479-5300 (ext 2359); 
EmpL: 1000; SIs. MgT: a Werschler 

RAYTHEON CO. Microwave & Power Tube Div. 190 
Willow St. WaHham, MA 02254, Tel: 617-899-8400, 1WX: 
710-324-6400, FAX: 617-899-5451; SIs. Mgt:J. Hieber 

RAYTHEON SEMICONDUCTOR, 350 Ellis St. Mountain 
View, CA 94043, Tel: 415-966-7639, TWX: 91()'379-6484, 
FAX: 415-966-7620; FSC No.: 07933; Empl.: 1,000; Sis. 
Mgr: R Johnson, NaIL Sis. Mgr.; Dist. Mgt: A. Johnson, 
NatL Sis. Mgr. . 

RAYTHEON/TAG SEMICONDUCTORS LTD, 43 
Third Ave., Burlington, MA 01603, Tel: 617-272-3704 
(3705~ FAX: 617-272-1260; EmpI.: 7; SIs. Mgt: a 
Cevender; Dist. Mgr: Pat Mobilia 

RCA SOLID STATE DIV, See GE/RCA Solid State 
Div. 

RCD COMPONENTS, INC., 520 E. Industrial Pk. Dr, 
Manchester. NH 03109. Tel: 603-661HlO54. FAX: 603-669-
5455; EmpL: 400 .....•......... , ... A-1254. 1595. 1982 

Local Sales Offices & Reps 
AL Huntsville, ACM ...................... 205-881-5493 
p;z Scottsdale, TC Electms. .............. 602-944-5153 
CA CarnPbeI~ Shur SIs. ....... .. .......... 408-374-55n 
CA Laguna Hills, 4-SIar ..... ..... ..... .. .. 714-583-9781 
CO Denver, Purdy Co. ,................... 303-79().2211 
FL Palm Beach Gdns, Graham & Assocs. 

IL Downers Grove, Go~en & Assocs. ... . 
MA Needham, Ray Perron Co. .......... .. 
MI Brighton, AlP Assoc. ............... .. 
MN Plymouth, TWIst Co. ................ .. 
MO Florissant, Deillron .................. .. 
NJ Leonia, Peter E. Schmitt ............. . 
OH Cincimatl, CampIsano ............... . 
NY' N. Syracuse, Advance Comps. ...•.... 
TX FIichardSon, Pro Comp. Sis. ......... .. 
WA Kirkland, Northwest ................. .. 
WI Colgate, Rep One .................. .. 
Can Ontario, Hallronics .................. .. 

Local DIstributors 
CA Fountain Valley, Component .Ctr .....•. 
CA San Diego, Mock III ................. .. 
CA San Diego. Neumann EIcIms. ........ .. 
CA San Diego, Southland Comp. ........ . 
CA San Jose, Centrex .................. .. 
CA San Jose, Compass Comps. ........ .. 
CO Englewood, IndeIco .................. . 
CT Danbury. Heiland .................... . 
CT Wallingford, Greene Shaw ........... . 
CT Wallingford, Midstate ................ . 
FL Melbourne, Pridmore' ............... .. 
FL Tampa,Reptron •. , ................. .. 
FL W. Palm Beach, AUantic Etctrns. " .••.. 
IL Usle, Components, Inc; ., ............ . 
IL Schaumberg, Reptron ............... . 

407-622-4049 
706-512-0093 
617-449-6162 
313-229-6650 
612-550-0922 
314-839-0033 
201-944-1096 
513-574-7111 
315-699-2671 
214-669-1500 
206-828-2104 
414-626-4016 
416-844-2121 

714-979-0433 
619-693-8230 
619-695-3005 
619-673-3600 
408-379-0600 
408-432-7575 
303-694-9756 
203-285-9900 
203-285-3333 
800-243-1043 
407-727-2491 
813-B55-4B56 
813-531-5900 
706-852-n07 
708-882-1700 

IL Franklin PI<, Ste1I:o ........ '........... 706-671-4206 
IN Wakarusa, E8rlynn .......... ; .. .. .. ... 211H!e2-2425 
IA Ceder Aapids, DEE .................. ;,' 319-365-7551 
MD Gaithersburg, Axis Electronics •.•••••• 301-84().964() 
MA B111Elr1ca. Baldwin ..................... 8OO-645-56OB 
MN Eitzen, Capacitors Assoc. ............. 507-495-3306 
MA Newton, G_haw ................. 617-969-8900 
MA WIlmington, Hallind Etc:trris. •.••••.•. ,. 508-657-4870 
MA Wilmington, North Star Etctrns.,:...... 508-657-5155 
MI UvOOIa, AepIrOn ...................... 313-520-2700 
MN Aosevilla, Parts One .. ................ 612-633-8079 
NC Raleigh, Sager .. .......... ............ 919-850-9550 
NH Nashua, Brevan EIcIms. .............. 603-889-7230 
NY Bohemia, Key Comps. Inc. ............ 518-567-7500 
NY Bohenia. ABC EIcIms. .. .. .. • • •• .. .. .. 518-5B9-n17 
NY Ronkonkoma, Baldwin ................ 800-645-5600 
NY Ronkonkoma, Compucon ......... .... 518-981-11810 
OH Solon, Aeptron ....................... 218-349-1415 
OH Worthington. AepIron ................. 614-436-6675 
PA McKean, Advacom ................... 814-478-7n4 
PA Readng. BaIbey EIcIms. ........ ...... 215-378-7451 
TX Ft Worth, Ailed Etctrns. • . . • • . • . . . . • . .• 600-433-5700 
WA Redmond, Priebe Etctrns. ............. 206-881-2363 
WI New Bertin, NEP...................... .414-765-9100 
Can Ontario, Paltronics .................... 418-644-2121 

R. C. ELECTRONICS INC, 6484 Hollister Ave, Goleta, CA 
93118, Tel: 805-685-mo, FAX: 805-685-5653; EmpI.: 20; 
SIs. Mgt: Chao-Sun Pang; Dist. Mgt: Chao-Sun Pang 

RCL-SHALLCROSS. INC. u.s. Hwy. 70 East, Smithfield, 
NC 27577. Tat. 919-934-5181. TWX: 51().939-1463, FAX: 
919-934-5166; FSC No.: 54294; EmpL: 150; SIs. Mgt: 
Steve Wade 

See RCL-8ha1lCross for Local Sales Reps. and Distributors 

R-coLUMBIA PRODS. CO .• INC. 2006 St Johns Ave., 
Highland Park, IL 60035, Tel: 708-432-7915, FAX: 706-
432-9181; EmpL: 20 

FAX: 914-632-7464 
RDI ELCTRNS., INC. 56 Harrison St. New Rochelle, NY 

10601. Tel: 914-832-7274; EmpI.: 9; SIs. Mgt: Barry Miller 
..• . . ••• A-2083; a-1767; C-1510-1511, 1815; 001057 

Local Sales Offlces & Reps 
CA NawportBeach,SPA ................. 714-863-1193 
CA San Jose, Comtech MkIg. •••••.•• . • • • . 408-249-3330 
FL Longwood, M & H Assocs. ••••.••••.•. 407-332-7912 
MD Baltimore, LH. Kolman & Co. Inc. ..... 301-828-0212 
MA S. Easton, Intek SIs. ................... 508-~83 
MI AdrIen, EIcImc. SaIesrnasters, Inc...... 216-831-9655 
MN MlnneapoUs, OEM Ek:IrI. SIs.. Inc. ..... 612-664-7509 
MO Kansas City, Weisier & Assocs. ....... 816-421-1703 
NY Hicksville, J. Square Mktg.. Inc. .. . . . . .. ·518-935-3200 
OH Beachwood, Etctmc. Salesmasters, Inc. 

....................................... 216-831-9555 
OR Vancouver, Etctmc. MkIg. Grp., Inc. . . . . 503-6114-5935 
WA Aedmood, EIctmc. MkIg. Grp., Inc; .. . . . 206-982-0962 

REACTEL, INC, 687-1< LoIstrand Ln., Rockville, MD 20860. 
Tel: 301-279-5535. FAX: 301-340-7304; FSC No.: 60459; 
EmpL: 30; SIs. Mgr: Manny Assurian 

READE ADVANCED MATERIALS. PO Drawer 15039. 
Aiverside, AI 02915-0039. Tel: 401-433-7000. FAX: 401-
433-7001; FSC No.: 0A9E1; EmpL: 30; SIs. Mgt: Charles 
Reade; Dist. MgT: Bethany Cochran ' 

RECOGNITION CONCEPTS,INC. p.o. Box B51o,lncline 
Village, NV 99450, Tel: 702-831-1)473, TELEX: 753168, 
FAX: 702-931-11035; EmpI.: 48 

THE RECORDER COMPANY. P.O. Box 8, San Marcos, 
TX 76667, Tel: 512-629-1400, FAX: 512-353-5333; EmpL: 
11; SIs. Mgt: Floyd MacI<enzie; Dist. Mgr: Floyd 
MackenzIe 

RECORDER SYS. DIV, See Gulton Instruments Div. 

RECORTEC. INC, 1290 Lawrence StatIon Aoed, 
Sunnyvale, CA 94089, Tel: 408-734-1290, FAX: 408-734-
2140; SIs. Mgt:. S. Giaoomo 

RECOTON CORP. 48-23 Crane St, Long Island CIty. NY 
11101, Tel: 718-392-6442, TELEX: 236047 RCTN, FAX: 
718-7114-1060; EmpL: 300; SIs. Mgt: Paa Dayton. vp. SIs. 

772 North American offices only. For. worldwide repS & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
REDCO. 3000 Arrowhead Dr. carson CIty. MI 88706, Tel: 

702-882-3100. FAX: 702-882-8385; EmpL: 45; SIs. Mgr: 
MItchW_ 

REGENT CONTROLS. INC. 39 Fanny St., p.o. Box 767. 
Shelton, CT 06484-0767. Tel: 203-924-2924. FAX: 203-
924-2926; Empl: 35; SIs. Mgr: Lora C. Murphy 

RENeo 
RENATA U. S. 2263-C Valdina SIreet, DaIIaa, TX 75207. 

Tel: 214-630-2563,600-527-0719. FAX: 214-630-2566; 
EmpL: 300; SIs. Mgr: Joseph M. EnsmInger Sis. M\P:. 

REDINGTONCOUNTERS.13OAddisonRet.,Windsor.CT REGULUS SYSTEMS. 859 Canis Lane, Foster CIty. CA RENCO ENCODERS INC. 26 Coromar Dr. Goleta, CA 
06095, Tel: 203-68IHI2OS, FAX: 203-668-1591; SIs. Mgr: 94404, Tel: 415-593-4197 93117-30114, Tel: 805-96&-1525, FAX: 1I05-685-7965;FSC 
Oemis O'Shea; DIat. Mgr: Dennis O'Shea No.: 34479; EmpL: 100; SIs. Mgr: Sid Russell; DIat. Mgr: 

REDLAKE CORP. 15005 Concord Circle. Morgan Hil~ CA 
95037. Tel: 408-779-6464. FAX: 408-778-6256; Empl: 22; 
SIs. Mgr: J. Stephen Wood 

RED SQUARE COMPANY. 11770 Warner Ave.. SIs. 226. 
Fountain Valley. CA 92708. Tel: 714-751-1373; SIs. Mgr: 
Ed Burg 

REICH ASSOCIATES. INC. At 4, Box 4620, lakehills. TX 
78063, Tel: 512-751-3220. FAX: 512-751-3054; FSC No.: 
55916; EmpL: 20; SIs. Mgr: W. Reich 

RE INSTRUMENTS CORP. 31029 Center Ridge Ret., 
Westlake, OH 44145, Tel: 21&-871-7617. FAX: 21&-871-
4303; EmpI.: 15; SIs. Mgr: P. A Bosworth 

Sid Russell 

Precisely 
the best 

transformers 
&chok .. 

REEVE ELECTRONICS. Mellish E. Murray. 1715 W. REKCO. INC .• See LEM/Rekco 
Carroll Ave. Chicago. IL 60612, Tel: 312-S7!Hl150; EmpL: 
25; SIs. Mgr: Ed Martinez RElAY SERVICE CO. 1300 N. Pulaski Ret., Chicago, Il FAX: 516-586-5562 

j& 1.IVIS-HOffMAN 
§. ~ DIVISION DYNAMICS CORPORATION OF AMERICA 

=-= 

FAX: 717-243-0079 
REEVES-HOFFMAN DIV., Dynamics Corporation 

of America, 400 w. North St., Carlisle, PA 17013. Tel: 
717-243-5929; EmpL: 340; SIs. Mgr: Mark '-
.......•..•................... A·1448-1451.174O-1741 

Local Sales Offices & Reps 
P;z Phoenix, Chaparral EIcIms. ........... 602-996-5909 
CA Newbury Park, Westaironics .......... 805-499.9844 
CO Boulder. RG. EnIprs. .... ...... .. ...... 303-447-9211 
FL Tampa. APM Assocs. ................. 813-886-2457 
IL Dee Plaines, ESCO Assocs. .......... 708-298-5310 
MD Ellicott CIty. Nelson EIcIms. ........... 301-747-7887 
MA Wakefield, H. Jappe Co................ 617-245-9359 
MN Minneapolis, Intl ElcIms. .............. ' 612-571-0000 
NJ FlandEirs. K&R Engrg. Corp. ........... 201-584-5235 
OH Cincimall. Trl-Stale Mktg. ............. 513-761-7993 
PA HaIboro, AQS EIec1ro ................. 215-674-4421 
TX Irving. Kite Elc1ms. Sis. ................ 214-988-0321 
EXP London, England, Raeves-Hollman UK 

.. .. .. . .. . .. .... .. .. . .. .. . .. .. .. .. .. . .. .. 4484442648 
Can Rexdale, ~ Myelco, Inc. ....... :.... 416-674-1636 

REGAL AWOY WIRE & CABLE. North Village Green, 
LevIttown. NY 11756. Tel: 516-735-4871; EmpL: 6; Sis. 
Mgr: Alan Edelstein 

~ .. , II 
FAX: 708-789-0614 

REGDON SOLENOID,INC •• 401 Plaza DrIve, Westmont, 
IL 60559. Tel: 708-789-0600; FSC No.: 27190; Empl: 65; 
SIs. Mgr: David K. Conroy •.•.........•... a·1634·1637 

Local Sales OffIce8 & Reps 
P;z Phoenix, Wislech Controls .•.. . . . . .. . . 602-243-4361 
CA Los Altos. J. W. Wilho~. ............... 415-961-3660 
CA Valencia, DJM Elctms. Inc. ............ 805-254-2677 
CO Denver. Nell Binge & Assocs. ......... 303-698-1481 
CT Woodbury. Mark-Rep Assocs. . . . . . . . . . 203-263-3047 
FL MaiUand, EIR, Inc. .. .. .. .. .. .. .. .. .. .. . 305-66lH16OO 
IL Downers Grove. Richmar Elect Corp. 

. .. .. .. .. .. . . . .. .. .. . .. .. .. .. . .. .. .. ... 312-96&-0118 
II. Westmont, Regdon Solenoid, Inc. ..... 7oa:789-0B00 
IN indianapolis, Richmar Elclms. ......... 317-577-9950 
IA Iowa CIty. Rlchmar EIcIms. .••....••.. 319-354-8894 
MA MdapoIset1, Mark-Rep Assocs. .. .. .. . 508-758-2318 
MI Ada, Erin Engrg. ...................... 618-678-0665 
MN Hopkins, S. J. Collins & Assocs. ....... 612-933-7661 
NH Plaistow. Mark-Rep Assocs. .•.....•.. 603-382-9563 
NJ Red Bank. Varrelman-Gorman Co. .•.. 201-219-0088 
NY E. Rocheeter. William Kreger Assocs.,Inc. 

....................................... 718-381-4430 
OH New Lebanon, J.N. Bailey & Assocs... 513-687-1325 
OR Portland, DA Sullivan Co. ..•......... 503-292-2448 
PA Huntingdon Valley. Edwin leiby & Assocs. 

......................... , ............. 215-689-8938 
TX Plano, K &. H Sales ................... 214-423-6520 
WI Butler. Riclvnar Elctms. ............... 414-781·1730 

Local DisJrIbutoIs 
CA San C8r1os, Logan EICIm. Supp. . . . . . . . 415-594-0700 
MALym. Land EIi:tms. ................... 617-592-2220 
NJ Oakland, Relay SpecialtIes............ 201-337-1000 

60651. Tel: 312-252-2700, FAX: 312-252-0300; EmpL: 25; 
SIs. Mgr: CIIas. H. Badger 

LocsJ Sales Offices & Reps 
P;z Glendale, Sunbird Inds., Inc. . . . . . . . . . . .602-4311-0134 
CA Vista, Sado SIs. ....................... 714-672-4521 
CO Monument, Sunbird Inds., Inc. ......... 719-481-2600 
CT Bethany. Reps. Corp. ................. 203-393-0024 
IL Downers Grove, GoIten Assocs. ...... 708-512-0093 
IN Ft Wayne. Nsunss Sis. ....•.•........ 21~-4792 
MA Wellesley. Reps. Corp. .......•......•. 617-237-6476 
NY New Rochelle. Repco Assocs. ........ 914-235-6405 
OH Cleveland, John O. Olsen ............. 216-836-0510 
OR Beaverton, Cescade SIs. Co. .. . . . . . . . . 503-626-7978 
PA Glenside, Shelll1ar EIcIms. Corp. ...... 215-885-0800 
PA PIttsburgh, John O. Olsen............. 412-381-4254 
TX Lewisville, EIctm. Prod. Reps. ......... 214-438-4772 
UT Ogden. Sunbird Inels., Inc. ............. 801-479-8602 

Distributor 

FAX: 201-337-1862 
RELAY SPECIALTIES. 17 Rarilan Ret., Oakland, NJ 

07436, Tel: 201-337-1000. TB..EX:642751; EmpI.: 48; SIs. 
Mgr: S. R Gershberg .......................... a·1568 
................................................ 611.617.619.635 

636. 641, 650. 652, 689. 692, 
700. 736. 738. 763, 772. 803 

Local Sales OffIce8 & Reps 
CA Los Alamitos, The Rep House ........ 213-598-3379 
CT Manchester. Vin-Tech, Inc. ............ 203-846-3007 
MD Glen Burnie, Faion LotI & Co.. Inc. .... 301-744-4611 
MI Dearborn, PItcher Poulin Inc. ...... . . .. 313-582-5450 
MN Minneapolis, Engrg. Prods. Assocs. ... 61~ 
NJ Haddon Hgts.. Walt Woodward •••.... 609-547-5000 

RELCO PRODUCTS. 5594 E. Jefferson Ave.. Denver. CO 
80237. Tel: 303-756-1143; FSC No.: 14454; Empl: 7 

RELIABILITY. INCORPORATED. P. O. Box 216370. 
Houston, TX 77218, Tel: 713-492-0550. FAX: 713-492-
0615; SIs. Mgr: Len Moscovitz; DIat. Mgr: Mike 
Tenme/Steve Pops! 

RELIANCE COMM/TEC. Reliance Electric. P.e. Box 
17438, Cleveland, OH 44117. Tel: 800-245-4501 

RELIANCE ELECTRIC CO. Marketing Info Center. 
P.O. Box 17438, Cleveland, OH 44117. Tel: 800-245-4501 

REUANCE PLASTICS & PACKAGING. 217 Brook Ave. 
Passaic, NJ 07055, Tel: 201-473-7200. FAX: 201-473-
1023; EmpL: 60; SIs. Mgr: Hale Sm"h 

RELM COMMUNICATIONS, INC. 7707 Records SIreet, 
Indlanapo1s.IN 46226, Tel: 317-545-4281. FAX: 317-545-
2170; Ernpl.: 300; SIs. Mgr: John BlUan 

REMEE PRODUCTS CORP. 188 North Main Street, 
Florida, NY 10921. Tel: 914-651-4431. FAX: 914-651-
4180; FSC No.: 4R382; EmpL: 135; SIs. Mgr: Ken 

RENCO ELECTRONICS, INC. 80 JeItyn Blvd.. Eas1, 
Deer Pk.,NY 11729. Tel: 518-588-5568, 1-800-645-5828, 
TB..EX: 220-883; FSC No.: 14778; ErI1'L: 150; SIs. Mgr: 
Edward W. RensIng; DIat. Mgr: Rhonda Rizzo 
... .. .•..•...•...•.•.. .....•.. A·1255-1HO. 2385-2389 

•• REDINGTON 
•• COUNTERS INC. 

SENSOR. ENCODERS and COUNTERS 

FULL LINE AUTHORIZED DISTRIBUTOR 

~0 
ELECTRIC SWITCHES 

INC 0 R P 0 RAT E D 
247B Fletcher Dr. Los Angeles, California 90039·2897 

213-660-1310 800-421-8855 
FAX' 213-660-5130 

sa COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTlON-5100.FREE CATALOG 31EM on REQUEST 

TRIAD 
The e Largest 

Transformer • • 
Distributor 

in the World. 

Over 
8.000.000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p_m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd.. • 1026 61h Avenue. 

Sanla Monica. CA 90404·, Oakland. CA 94606 

Underwriters Safety 

7,000,000 •• 
Terminal 
Blocks 

in Stock. 

Over 
8.000.000 
Relays & 
Switches 
in Stock. 

Over e 
PImental; D/st. Mgr: Ken Pimental Orders Placed by 3:00 p.m. are 

REMTEK CORPORATION. 46107 Landing Parkway. Shipped the Same Oay 
Fremont. CA 94538, Tel: 415-490-3999. FAX: 415-659- 1~ ..... ~ ...... ~ .. IIfI!IIiJ ....... 1II 
1849; ~.: 40; SIs. Mgr: Lynne Deegan; DIat. Mgr: 
Robert T. Collins 

RENARD MANUFACTURING COMPANY. INC. 3305 
N.W. 79th Ave. Miami, FL 33122-1015, Tel: 305-592-15OQ, 
TB..EX: 989326, ESVLNK: 8292914 i. FAX: 305-593-9990; 
SIs. Mgr: S. SImerly 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd..·. 1026 61h Avenue, 

Santa Monica, CA.90404 Oakland, CA 94606 

EEM 1991 North American offices only. For worldwide reps & distributorS, see Vol. W. 773 



RENCO 
ToIH'_ ~Hot Una 800-645-5828, In NY State 
516-686-5686 

t..ooaI SiIIea 0IfIr:ea & Reps . 
AI. HunIIMlIe, Spain & Aaaocs. . •• . •• ••• • 205-461~1 
AZ Phoenix, Moss MkIg. ...... :.. ....... .. 802-433-93411 
CA An:adIa, Van Gatt & As8oc. .... ....... 818-446-9728 
CA La JoIIe, CoasIaI Elcbn. SIa ... ,....... 819-0459-4148 
CA Santa Clara, CummIngs & As8oc. •.•.• 408-247-8858 
CO Aurora, Moss MkIg. ................... 303-340-8535 
CT East ~ Apex Aaaocs. .•••••.•• 203-261HI401 
GA Non:roee, Spears & Aaaocs. ••.•.•••.• 404-270-5661 
MA Needham, Apex Aaaocs. .............. 817-44+8070 
NY Commack, Mara EngIg. ............... 511H164-8676 
He RaleIgh, Spears & AsaoCs. ............ 91 ~79().7606 
VT Salt Lake City. Moss MkIg. ............ 801-363-5875 
R. IncIan Harbor Bell., Poet MkIg. .•..••.• 407-7770{)994 
IA Davenpart, Rush & West Aaaocs. ..... 31H88-9494 
KS 0IaIhe, Rush & West Aaaocs. ••••••••• 913-7fI4..2700 
MD I!aJtimore, EIIron Sis. lid. ............. 301-426-8637 
MI GnIaae PoInt PIt, Grei_ Aaaocs. .... 313-4~186 
OH WeeIIake, Baehr Greenleaf & Assocs. 216-8112-1770 
OR HII8boIo, Tarnco Northwest •.••.•.••. 503-845-2030 
PA Warrendale, Baehr Graenlaal & Aaaocs. 

. ..... • • .. .. . .. . . • . • . • . .. . • . • . .. .. . • . . • 412-Q34.3088 
TX Dallas, Elac:tra Aepe .................. 21 .... l!4W852 
VA Front Royal, EIIron SIs. lid. .,......... '103-1136-7201 
WA Bothell, Tarnco ~ ............. 206-4111-6150 
WI MIlwaukee, Bert Wartchow Assocs.... 414-1164-0942 
Can MonIreaI, Que, ED ManIs, Inc. ......... 514-484-2923 

ReN ELECTRONICS CORPORATION, C.c.G., An 
Inslco Co., 755 New Ludlow Ad, s. HadleY. MA 01075, 
Tel: 413-536-1800, TELEX: 315617. FAX: 413-536-8425; 
FSC No.: 70143;~: 75; SIs. Mgt: S. W. Pal. Div. Mgr. 

REPRODUCTION TECHNOlOGIES INC.. p.o Box 
790, BrIato~ IN 48507-051 a. Tel: 21 H48-5233, TELEX: 
510800 2378 R T ~ FAX: 21~;~: 10; SIs. 
Mgt: Maxlne IIeasey 

REPUBlIC ElECTRONICS CO. 200 Wireless Blvd., 
Hauppauge, NY 11788, Tel: 51&-273,86OO, FAX: 51&-273-
8620; FSC No.: 95750;~: 145; SIs. Mgt: Sy Newman, 
MIcIg. Mgr. 

RESEARCH DEVICES, INC.. 121 Ethel Ad, Piscataway. 
NJ 08654, Tal: 906-572-<4800, TELEX: 487058. FAX: 906-
572-4806; ~: 25; SIs. Mgt: Michael Schneider 

RESEARCH SPECIALISTS. 1818 Settlers OV~ 
Cleveland, OH 44145, Tel: 21H7HI909; ~: 10; SIs. 
Aigr: TIm Hawanl '. 

RESISTANCE TECHNOlOGY INC.. 1280 Red Fox Ad, 
St. Pau~ MN 55112, Tel: 81~. FAX: 812-636-
6944; SIs. Mgt: Roger tl Faide 

FAX: 708-863-4272 

Manufacturers and· Sales 0IIices Directory 
.. 

................................................. A·1883 RHOMBUS IIIIlUSTRIES, 15801 Chen'tIcaI Ln, 

t..ooaI Sales OffIces & Reps . 
CA Santa Clara, K M EnIprs. .. .... .. .... .. 408-98&-1456 

FAX: 408-982-0210 
RESONANT POWER TECHNOLOGY. 3360 Scott 

tuI1IngIon Bell., CA 112848-1595, Tal: 714-898-0lI80, 
TWX: 9100598-1828, FAX: 71+891Hl1171; FSCNo.: 18714; 
En'cIL: 80; SIs. Mgr: Jim Ear1ay; DIIt Mgr: Jim Eartey 

RICHARD HIRSCHMANN OF AMERICAN, See 
Hirschmann 

RICHARD-lEE co.. 3 QuIne St., CIwIfonI, NJ 07018, Tel: 
201-27&-0710. FAX: 201-278-6178; En'cIL: 13 

RICHARDS, AWJ..A Y s., CO. 1Nc..72 WInchaaIiIr St, 
Newlon HIghlands. MA 02181-1788, Tal: 817-527-4385, 
FAX: 817-984-3748; SIs. Mgt: L K. RIcII8Ids . 

BouIevanI, BIdg.5302, Santa C1ara, CA 95054, Tal: 408- RICHARDSON B.ECTRONICS, LTD. 4OW287 
9I12002OO; FSC No.: 08Z13; En'cIL: 10; SIs. Mgr: Dan tl KasIInger Ad, LaFox, 1. 80147. Tel: 8QO.323-177o, 708-
BuIgoon .... .. ..... .. .... .. .... .. .. .. ..... Oo2024-:102IIi 2O&-22OD, FAX: 70lI-20II-2550; FSC No.: 5l804; ~: 
I..Dc8I Sales Offlces & Reps 825; SIs. Mgt: Chris Cane; DIIt. Mgt: Chris Cane 

FL Land 0 Lakes, AI'S Poww Source . . • . 813-98&-2583 
I\fi Salam, OEM MarkeIIng & Sales ....... 603-893,0009 RICHCO PLASTIC co.. p.o Box 804238, ChIcago, 1. 
TX RIchanIaon, Jim Gray & Associates .•• 214-699-9978 8086D, Tel: 312-539-4060, FAX: 312-53H77O; FSC No.: 

08916;~: 400; SIs. Mgt: Ted E Pavoria; DiIIt. Mgr: 
TedPa-a. RF. ElECTRONICS. INC. 1091 D\A'yea Ave., irvine, CA 

92714-5517. Tal: 71 .... 2113-0881. FAX: 71 .... 283-0862; 
~: 18; SIs. Mgt: Michael Walter; DISl. Mgt: MichaaI RIDGE TOOl. CO. SUb. Emerson EIec. Co., 400 Clark 
Waller St.,EIyria,OH 44038, Tel: 218-323-5581. TELEX: 0243420, 

FAX: 21&-323-5204; DiIIt. Mgt: John Drew 

RFI CORPORATION, 100 E PIne Airs Or. B8y Shore, NY 
11708, Tal: 51&-231-6400, TWX: 51G-227-6233, FAX: 51&- RITTAL CORP. 3100 Upper Valley PIke, Spring1IaId, OH 
231-6485; FSC No.: 13819; ~: 140; SIs. Mgt: Dave 45504-8607. Tel: 110()..477-4000, TELEX: 513-390-5599; 
RadIon:I ........................................ A.1833 En1ll: 150 

t..ooaI Sales Offlces & Reps 
CA Alhambra, M.W. RIedel Co. .......... .. 
CA Mountain View. PenInsula Tach. Sis. •• 
R. Clearwater. Tech-Rep Assocs. ...... .. 
FL Ft. Lauderdale. Tech Rep Assocs. .... . 
FL Merritt Island, Tech-Rep Aaaocs. ....•. 
FL WInter Springs, Tech-Rep Assocs. .. .. 
IN Ft. Wayne, Naunae SIa Co. .......... . 
KS ~ Midlec Assocs., Inc. ........ .. 
MD Rockville, MechIronics SIs. .......... .. 
MA Burllnglon, Trttek, Inc:. ................ . 
MD St. louie, Midtec Assocs., Inc. ........ . 
NM AIluquarque, M.G. EIctms. .......... .. 
NY BuIIaIo, UpaIaIe EngIg. Sis. .......... . 
NY Great Neck, Trionic Aaaocs. ........ .. 
NY Rocheater. Upstate Engrg.Sis. ••••• ; ••• 
NY Ronkookama, Compucon DIs\rs., Inc. 

NY UtIca, UpaIaIe Engrg.Sis. ............ .. 
He WinsIon-SaIem, Murcola Corp. .•..•... 
PA Glenside, Koebert Assocs.,Inc. ....... . 
TX Gar1and, McBride Sci. Sis. .......... .. 
c.t EIedIord, N.S., Norgay EnIprs. Ltd. .... . 
Can Neapean, OntarIo, Norgay Enlprs.ltd. 

213-283-7894 
415-985-3838 
813-57lH19OO 
305-791-2706 
407-453-3313 
407-699-4010 
219-432-4782 
913-541-0505 
301-340-2130 
617-272-4550 
31 .... 275-8686 
505-255-1836 
716-632-0011 
518-48&-2300 
71 &-225-2363 

51&-861-6810 
315-797-6721 
91 ~722-9445 
215-887-2310 
214-494-5000 
902-83508530 

....................................... 613-745-4051 
Can RIchmond ac., Norgay EnIprs. Ltd. ... 804-275-1121 
<::an ToronIo, OntarIo, Norgay Entprs. Ltd. .. 41&-234-8986 
Can WeSIrnow1t. Quebec, Norgay EnIprs. lid. 

.•..••.•.•.•..••. ......••..•..•.••••.•. 514-932-3233 

I..Dc8I DisIIibuIDrs 
IL Des PlaInes, Campucon DIs\rs., Inc. ... 312-827-9444 
MA Reeding, Campucon DIs\rs., Inc. ...... 817-1144-61175 

RF INDUSTRIES, Celltronics, ·'0040 Mesa RIm Ad, San 

RRZ ELECTRONICS/RELCO. 196 Queen St. N, New 
Dundee, ant, Canada NOB 2EO, Tal: 51 H9&-2818, FAX: 
51H9&-2870;~: 30; SIll. Mgt: Leonard Snow; DIIt. 
Mgt: Leonard Snow .................. Co1Gll2; 002027 

I..Dc8I SiIIea Offlces & Reps 
CA Torrance, us. PowwConvertlngCo. 

....................................... 213-31&-9864 
KS WIchita, US Poww/Ralco Midwaat .... 31&-722-8440 
c.t New Dundee, ant, RItz EIcIms. ....... 51H9&-2818 

I..Dc8I DisIIibuIDrs 
CA Torrance, Leonard Snow & Assocs.Ius. Poww 

...................................... ,. 213-31&-9864 
KS WIchIta, US Poww/Relco MIdwaaI.... 31&-722-6440 
c.t New Dundee, ant, RItz EIcIma. ....... 51H9&-2816 

RJF INTERANTIONAL CORP. 3675 Embas&y Pkwy. 
Fairlawn, OH 44333, Tel: 218-868-7889. FAX: 218-868-
7701 

R-K ELECTRONICS, 11560 GoIdcoast Dr. CIncInnaIi, OH 
45249. Tel: 513-4Il9-4060 

AlC B.ECTRONICS, INC. 83 Redo CIr. MU(l8CO. NY 
10549, Tal: 91 .... 241-1334, TWX: 710-571-2103, FAX: 91 .... 
241-1753; FSC No.: 12586;~: 75; SIs. Mgr: Joaeph 
NoreIII; DiIIt. Mgt: Joaeph NoreIII 

RMF PRODUCTS, INC.. 1275 Paramount Pkwy. P.Q Box 
52D, BatavIa, II. 80510. Tal: 708-878-01)20, FAX: 7~ 
8748; En'cIL: 11; SIs. Mgt: R. FriedenI ......... Co1513 

RESISTORS, INC.. 5228 w. 28Ih St, Chicago, 1. 80650, Diego, CA 92121. Tel: 81~7-1l656, FAX: 61~7-0049 

RMS COMPANY, Connector Division, 960 Osborne Ad, 
MInneapoIs, MN 55432, Tal: 812-78&-152D, FAX: 812-

. 786-1771; EmpL: 50; SIs. Mgr: Jack M. Lundeen 

Tel: 70&0652-7555;~: 35; SIs. Mgt: n-a McGraw 
,...--------------.. 1 RFlINDS., INC.. (DBA) Dowty EIcIms. Co., PO Box 250 RMS TECHN. 11833 Canon Blvd., Ste 100. Newport New$, R K PmspectSt,1Irandon, VT05733, Tal: 802-247-6811. FAX: VA 23808, Tal: 804-873-0100. FAX: 804-873-1512; FSC . - E I t· . No.: 59808; ~L: 42 , e c ron I C S :::~~ ~: 130; SIs. Mgt: Dan Boutin; DiBt. 

Time Delay Relays. Tbree Phase Voltage Relays 
Current Sensitive Relays & R-C Networks 

FULL LINE AUTHORIZED DISTRIBUTOR 

~~ 
ELECTRIC SWITCHES 

INC 0 R P 0 RAT E D 
2478 Fletcher Dr. Los Angeles. California 90039·2897 

213-660-1310800-421-8855 
FAX' 213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTlON-5100.FREE CATALOG 31EM on REQUEST 

RF MONOUTHICS, INC. 4441 S9na Ad, Dallas, TX 
75244, T8I: 21 .... 233-2903, TELEX: 483-0088. FAX: 21 .... 
367-8148;FSC No.:2U874;~: 120; SIs.Mgt:C.Baker 

RF. POWER LABS., INC. Kalmus Engrg. Labs., Inc.. 
21820 -87th s.e.. Woodinville, WA 98072, Tal: 206-4111-
8633, FAX: 20&-48&-1002; FSC No.: 057143; En'cIL: 17; 
SIs. Mgt: Jeamle Olson 

RGB SPECTRUM, 2550 NInth St., Berkeley. CA 94710. Tal: 
415-848-018D, FAX: 415-848-0971; ~: 30; SIs. Mgt: 
LucIen E Long; DiIIt. Mgt: LucIen E Long 

ROANWEu.,I80VarlckSt,NewYOIk, NY 10014, Tal: 212-
~10e0. TWX: 71G-581-65!ij;, FAX: 212-869-3285; FSC 
No.: 82872; En'cIL: 80; SIs. Mgt: Ray Lelabvre; DiIIt. Mgt: 
Ray Lalebvre 

FAJ<:408-744-1521 
RHETOREX, INC., 1871 Dell Ave. No. 208, Campbell, CA RO ASSOCIATES, INC., 248 C8spIan Dr. Box 81419, 

95008, Tal: 408-370-0II81. FAX: 408-370-1171; En'cIL: 15; SUnnyvale, CA 94088, Tel: 408-744-1450; FSC No.: 2A23O; 
SIs. Mgr: Michael Rass EmpL: 47; SIs. Mgt: R. D. 0IaIda • •• •••• •• 002Il21-2038 

t..ooaI Sales OffIces & Reps 
RHG ELECTRONICS LABORATORY. INC. 181 E AI. JSlInc................ ................ 20&-863-4183 

inclJsbyCt., Dew Park, NY 11729, Tal: 51&-242-11 00. FAX: AI. HunlsVftle,JSJ,1nc. ............ ; ........ 20&-863-4183 
51&-242-1222;~:205; SIs.Mgt:DavtdEKrauIheImar AZ Phoenix, Tach. SIa. Inc. ............... 802-24&-1814 

774 North Americahoffices only. For worldwide reps & dlstribut~ see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
CA Los Angeles, ~est Coast Reps. . . . . . . . 213-690-9960 
CA San Diego, W. Coast Rep ..•..•......• 61~581-2406 
CA San Jose, P & M Elctms. ..•..•......• 408-287-()402 
CO Denver, F.G. MkIg. •.............••.... 303-795-9176 
CT Woodbury, Power Factor .•..........• 203-264-9812 
DC Washington. Gans & Pugh •....•.....• 703-709-0305 
Fl Ft Lauderdale, Panamtech ......•...• 305-587-3769 
FL Orlando, Panamtech .......•.....•.•.• 407-67~5506 
IL Chicago, Mar-con Assocs. Inc. .....•.. 708-675-6450 
KS Kansas City, Midtec ......•........•.. 913-541-()505 
MD Baltimore, Gens & Pugh ...........•.. 301-442-2189 
MA Boston, Power Factor .....•..••......• 508-234-6415 
MN Mlnneaporos, R J Inc. . . . . . . . . • . • . . . . . .. 612-868-3661 
Me St Louis, Midtec •........••...•......• 314-275-8666 
NM Albuquerque, Fry-Gates, Inc. . . . . . . .. .. 505-262-1525 
NY Buffalo, NRM MkIg. ......••.•.•......• 718-634-4300 
NY Great Neck, M.OS. MkIg. ......•...... 516-487-3966 
NY Rochester, NRM MkIg. . . • . . . . . . • . . . . .. 716-352-9166 
NY Syracuse, NRM MkIg. . . . . . . . . . . . • . . . .. 315-685-8991 
OH Centerville, Omega Sis., Inc. .....•...• 513-434-5507 
PA Philadelphie, Gans & Pugh ......•...• 215-699-6855 
TX Houston, Bany Sis. .....•........•.... 713-784-5660 
TX Richardson, Bany Sis. ..•.•.........•• 214-234-0255 
WA Seattle, West Coast Reps. ............ 2()6.483-5300 
can Vancouver, Be, Tracan Elctrn. Western Ltd. 

. . . . . . . . . . • • . . . . . . . . . . . . • . . . . . . . . . . . • .. 604-984-4141' 

ROBBINS & MYERS/ELECTRQ-CRAFT, 6950 
Washington Ave. 80., Eden Prairie, MN 55344, Tel: 612-
942-3600, FAX: 612-942-3636; Sis. Mgr: Terry McDonald; 
Dist. Mg,: Brad Nelson 

ROBINSON NUGENT, INC, 800 East 8th St, New Albany, 
IN 47150, Tel: 812-948-0564, TWX: 810-540-4082, FAX: 
812-945-0804; E~L: 567; SIs. Mg,: Terry Johnson; Dis/. 
Mg,: Vic Siccone 

LDcal Sales Offices & Reps 
IN New Albany, Robinson Nugent, Inc .... 812-948-0564 

ROBISON ELECTRONICS, P.O. Box 8121, San Luis 
Obispo, CA 93403-8121, Tel: 805-544-8000, FAX: 805-
544-8091; FSC No.: 19080; Empl.: 83 

ROCKlAND INSULATED WIRE & CABLE, 87 
Broadway, Haverstraw, NY 10927, Tel: 914-42~3103, 
FAX: 914-947-1712; FSC No.: 12111 

ROCKlAND SCIENTIFIC CORPORATION, P.O. Box 
3135, Princeton, NJ 08543, Tel: 609-896-2255, FAX: ~ 
895-9726; EmpL: 60; Sis. Mgr: M. Classen 

ROCKWELL INTERNATIONAL., 2990 Airway Ave, Costa 
Mesa, CA 92626, Tel: 714-641-5311, TELEX: 685532 
COLLINS CSMA, FAX: 714-641-5320; E~I.: 60; Sis. Mgr: 
Robert A. Johnson 

ROCKWELL 1NT'L:SEMICONDUCTOR PRODUCTS 
DIVISION, 4311 Jamboree Rd., Newport Beach, CA 
92660, Tel: 714-833-4600, TWX; 910-591-1698; FSC No.: 
34576; EmpL: 1995; Sis. Mg,: Ernie Raper, Oir. of Sis.; Dist. 
Mg,: K. Reutemann 

•• DALE 
Technical sales Inc. 

FAX: 516-277-8375 
RODALE TECHNICAL SALES INC, 577 Main Street, 

Islip, NY 11751, Tel: 516-277-5454, TELEX: 5106007812, 
ESYlNK: T8003254112; E~L: 10; SIs. Mg,: Gene 
Upman .....• a·1182, 1388; C·1662-1663, 1816-1817 

Local Sales Offices & Reps 
CA Yorba Unda, Rodale Tech. SIs., Inc. ... 714-283-3140 
KS Prairie Village, Crosslink Elctrl/EIctrns. 

......•..................•..•.....•.... 913-432-6100 
NY IsUp, Rodale Tech. SIs., Inc. •.......... 516-277-5454 
OH Bedford Hgts., P.H.P ... , ..........•...• 515-472-5984 

Local Distributors 
AZ Phoenix, Storm Prods. ..........•..... 602-26~85 
CA Inglewood, Storm Prods. .............. 213-776-8141 
CA Sacramento,AVAC Sunset ......... l-BOo.AVAQ-DlV 
CA Santa Ana. BOS Elctrns., Inc. . . . . • . . . . . 714-662-1050 
CO Broomfield, Storm Prods. ....•...•...• 303-466-1991 
MN St Paul, AVAC Mid-America ...•.... l-BOo.AVAQ-DIV 
NJ Edison, AVAC N;!.tional ............. l-BOo.AVAQ-DlV 
TN Nashville, AVAC Pioneer Tenll •.... l-BOo.AVAQ-DlV 
TX Dallas, Storm Prods. .................. 214-330-1381 
WA Woodinville, Storm Prods. ••.•........• 206-488-7400 

RODANN ELECTRONICS MFG. CO, 133 S. Brea BlVd, 
Brea. CA 92621. Tel: 714-52~1301, 800-366-7010, FAX: 
714-52~9564; Sis. Mg,: Alex Skarbek 

RODELCO ELECTRONICS CORP., 111 Haynes Ct, 
Ronkonkoma, NY 11779, Tel: 516-981-0900, FAX: 516-
981-1792; Empl.: 44 

;;I&' -
ELECTRONIC&, INC. 

FAX: 415-326-1993 
ROD-L ELECTRONICS, INC., 923 Hamilton Ave., Menlo 

Park, CA 94025, Tel: 415-322-0711, l-BOo.548-6305, 
TWX: 296210; Sis. Mg,: Tom Cooke .... 001318-1317 

Local Sales Offices & Reps 
CA Menlo Park, ROD-I. (factory) .......... 415-322-0711 
CO Conner, Energy Equip. SIs. ............ 303-972-3335 
IL Elk Grove, Loren Green Assocs. ...... 312-593-0282 
IN .Indianapolis, Loren Green Assocs. ...• 317-293-9827 
KS Lenexe, Midtec Assocs. .•. . . . . . . . . . . .. 913-541-0505 
MD Cockeysville, Sci. Reps. ... . . . . . . . . . . . • 301-321-1411 
MA Reading, Scheinfein Assocs. .......... 617-944-2304 
MI Detroit, Micro Sis ................•.... 313-464-4520 
MN MinneapoUs, Hei-Ltte Sis .............. 612-661-8051 
MO St Louis, Midtec Assocs. ............. 314-275-8666 
NJ Fairfield, Addem Sis. .................. 201-682-0993 
NJ Pennsauken, Scl Reps. ............... 609-862-5222 
NY De WIlt, DB Assocs. .................. 315-448-0220 
OH Centerville, Micro Sis. ................. 513-433-8171 
OH N. Olmsted, Micro Sis ................. 218-734-3080 
OK Tulsa, Spectra Sis .................... 918-663-7188 
OR Beaverton, Core II Mktg ... . . . . . . . . . . .• 503-841-0877 
TX EI Paso, Venturesearch . . . . . . . . . . . . . .. 915-594-4094 
TX Houston, Speclra Sis. .. . . . . .. . . . . . . . . • 713-27o.B212 
TX Richardson, Spectra Sis. ... : .......... 214-234-3600 
VA Fairfax, Sci. Reps. .................... 703-385-0600 
WA Redmond, Core II Mklg ............... 206-885-4344 
WA Spokane, Core II MkIg ................ 509-922-2971 
WV PIttsburg, Micro Sis •........... '" ..•. 412-471-0105 
Can Ontario, Webster Instrs. Ltd. " . . . . . . . .. 416-625-0600 

Local Distributots 
CA Menlo Park, Rod-l (Factory) .......... 415-322-0711 
can Ontario, Webster Inslrs. Ltd. . . . . . . . . . . . 416-625-0600 

ROEAN INDUSTRIES, INC. 12970 Branford, Ste. C, 
Pacoima, CA 91331, Tel: 818-761-7047, FAX: 818-788-
4974; Empl: 8 

ROGAN, 3455 Woodhead Dr., Northbrook, II. 60062, Tel: 
708-498-2300, FAX: 708-498-2334; FSC No.: 66797; 
E~L: 100; SIs. Mgr: D. Pelletier; Dist. Mgr: D. Pelletier 

ROGERS CORP. DIV. POWER DlSTBN.DlV,5750 
East McKellips Rd., Mess, 107. 85205, Tel: 602-830-3370, 
FAX: 802-830-3370 

ROGERS CORPORATION, CircuH Components DiY, 
2400 S. Roosevett St, Tempe, AZ 85282, Tel: 602-967-
0624, FAX: 602-967-9385 

ROGERS CORPORATION, CircuH Materials DiY., Box 
4000. Chandler, 107. 85244, Tel: 602-983-4584, FAX: 602-
732-9381 

ROGERS . CORPORATION, Flexible 
. Interconnections Diy. Box 700, Chandler, AZ 85244, 

Tel: 602-983-4584, TELEX: 140-223, TWX: 910-950.1961, 
FAX: 602-788-8490; SIs. Mg,: Carrel Brasch 

ROGERS CORPORATION, Microwaye & Circuit 
Matis. DiY, 100 S. Roosevelt Ave., Chandler, 107. 85226, 
Tel: 802-961-1382, FAX: 802-981-4533 

ROGERS CORPORATION, Molding Materials Diy. 
P.O. Box 550, Manchester, CT 06040, Tel: 203-648-5500, 
FAX: 203-646-5503 

ROGERS CORPORATION, Power Distribution Diy., 
5750 E. McKeIUps Rd., Mess, AZ 85205, Tel: 602-83(}.3370, 
FAX: 602-396-6401 

ROGERS CORPORATION, Soladyne DiY, 7447 
ConvoyCt, San Diego, CA 92111, Tel: 61~27~7872, FAX: 
61~277-9105; FSC No.: 55855; SIs. Mgr" Dale Reed; 
Dist. Mgr: Rick Jansen 

ROGERS CORP. One Technology Dr, Rogers, CT 06263, 
Tel: 203-774-9605, TWX: 71Q-448-0047; EmpL: 2500 

ROH, Portland Instrument 6120 San Fernando Ad., 
GIer1daIe, CA 91201, Tel: 818-500-0137, FAX: 818-240-
1828; EmpL: 10; Sis. Mgr" Dick Herbert 

ROSEE 
Local D/sIrlbutors 

CA Los Angeles, Hollman Video Sys. ..... 213-749-3311 
Fl MIami, Midwest Convnunications ..••. 305-592-5355 
KY Hebron, TV One .....................• 606-889-4515 

ROHDE & SCHWARZ, INC, 4425 NIcole DrIve, Lanham, 
MD 20706, Tel: 301-459-8800, FAX: 301-45&-2610; FSC 
No.: 82199; EmpL: 65 

ROHm 
FAX: 615-641-2022 

ROHM CORPORATION, Room Electronics 
DIvision. 3034 OWen Drive, Antioch, TN 37013, Tel: 615-
641-2020; Empl.: 115; SIs. Mgr_' Mike DeIGrippo;Dist. 
Mgr: Steve BIshop .... A.1742, 1984-1885,2120-2121; 

a·1183 

Local Sales Offices & Reps 
AL Huntsville, Strategic MkIg. ............ 205-484-0490 
AZ Tucson, Ciemick & Assocs. ......••..• 802-749-4003 
CA .Camarillo, Ehec Entprs. •.......•. :.... 805-464-8298 
CA Cupertino, GelSales •................. 408-725-8384 
CA Dena PoInt, Eitec Entprs. .••.....•..•• 714-493-7003 
CA Diamond Bar, Eltec Entprs. ........... 714-861-4779 
CA San Diego, c.K. Assocs. .............. 61 ~27!Hl42O 
CO Parker, AS Company . . . . . . . . . . . . • . . . . . 303-841-3651 
Fl Altamonte Springs, Sales Engrg, Concepts 

· . . . . . . . . . . . . . . . . . . . . •• . • . • . . • . • . • . . • • . 407-682-4800 
Fl o-tieId BelL, Sales Engrg. Concepts 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305-426-4601 
IL Lake Bluff, Hopewell Assocs. ......... 708-234-3310 
IN Kokomo, Schillinger Assocs., Inc. .•... 317-455-2708 
IA Cedar Rapids, EIecIromec Sis., Inc. .•• 31~93-1837 
KS Kansas City, ae. Elctm. Sis. ..•....... 913-342-1211 
Me Westminster, Chesapeake Technlgs. .. 301-1176-4318 
MA Harvard, Cycle Sis. .......•.•..•...•.• 5OB-456-686B 
MI Grosse PoInte PI<., Greiner Assocs., Inc. 

· ....•..•.... " . • • . • . . . . . . . • . • . . . . • . . • • 313-499-0188 
MN BumsviUe, Electromec Sis., Inc. ......• 612-894-8200 
MO Bridgeton, ae. Elctm. SIs., Inc. ..•..... 314-~ 
NJ Springfield, Radix, Inc. ................ 201-467-4970 
NY Buffalo, Quality Cornps., Inc. •......... 716-837-5430 
NY Manfius, Quality Co~ Inc. ... .. .. ... 315-682-8885 
NY Rochester, Quality Co~ Inc. •.•..•• 716-342-7229 
NO cary, Rohm Corporetion ...•........•. 919-460-5859 
OR TIgard, Camps. West, Inc. .••.•.....••. 503-684-1671 
PA Prospect Park, ELF SIs. Co. . . . . . . . . . . . 215-534-3340 
TN Jonesboro, Strategic MkIg. •......•.••. 615-753-5518 
TN Nashville, Strategic Mklg. ..•...•.•.... 615-663-7882 
TX Austin, Sage MkIg. .. . . . . . . • . . . . • . • • . . . 512-335-0300 
TX Bedford, Sage MkIg. .•.......•........ 817-267-7761 
TX Denton, Rohm Corporation ...... ,.... 817-383-3931 
WA Redmond, Comps. West, Inc ........•.. 206-885-5880 
WA Spokane, Comps. West, Inc. ..•.•...•• ~22-2412 
PR Puerto Rico, Sales Engrg. Concepts 

.•.....•...•..•.•.....••..•..•.. ~250-0140 x 5321 
Can Hamilton, Ont, Cartwright-Southall Assocs. 

· ....•..•..••...•..•................• " 41.6-528-0294 
Can Nepeen, Ont., cartwright-southall Assocs. 

..................•.........•.......... 613-723-6733 

ROL YN OPTICS CO, 706 Arrowgrand Circle, Covine, CA 
91722-2199, Tel: 818-915-570715717, TELEX: 67-0380, 
FAX: 818-915-1379 

ROSE ELECTRONICS, INC, Energy Products Group, 
1991 Concourse Dr, San Jose, CA 95131, Tel: 408-943-
0440, FAX: 408-94&0360; Empl: 13; SIs. Mgr: Bob 
Burres; Dist. Mgr" Bob Burres 

ROSE ENCLOSURES SVs., INC., 7330 Executive 
Way, Frederick, MD 21701, Tel: 301-696-9800, FAX: 301-
696-9494; FSC No.: 4Y520/C0242; EmpL: 45; SIs. lAg,: 
Warren Hudacek ...••....•.........••.••..•.•.. 001093 

Local Sales Offices & Reps 
CA Irvine, Camp. MkIg. ..........•...•..•. 714-951-5950 
FL Tampa, Florida Comp. Sis. ....•.•.•••• 813-960-7044 
MA Needham, Todino Eng. Sis. .......•.•• 617-444-7925 
IL Chicago, Paddock MkIg. .............. 312-452-7852 
IA Cedar Rapids, Tech. Elctms. ....•..... 31 ~88-5443 
NY Rochester, Tech. Comp. Sis. ..••..•.•. 716-342-2406 
NO Kernersville, Heritage Sis. •.•.•....•.•. 91~996-4374 

OH Dayton, J.e. Hofstetter Co. ....•..••... 216-241-4880 
PA Frazer, 101 ..•...•..•.•.•••••..•..••••. 215-889-0650 
TX Dallas, D.J. Sis. & Assoc. ...•... " .• . •. 214-783-8876 
WA Federal Way, K. R. Jensen SIS. . '" •. " 206-674-2772 

Local DIsttibutors 
can Vancouver, BO, Memco ............•.. 604-590-1553 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 775 



ROSEMO Manufacturers and SaIesOfftces Directory 
ROSEMONT-NASHVUE. INC.. See ChromaJox ROYONIC INC., 25345 Ave;StanfoRf, Ste.201.Valencia.CA RYE INDUSTRIES, INC., 3337 AIr PaIk Ad., Fuquay-

Instrs. & Controls 91355,. Tel: 805-257-0303, 1B.EX: 315872, ESVLNK: Varina, NO 27528,. Tel: 919-557-0611. 1B.EX: 911Hi67-
82840158, FAX: 805-257-Q802; Eqll: 11; $Ia.Mgt:Rory 0510; Eqll: 5 

ROSEMOUNT~ 

FAX: 201-857-9403 
ROSEMOUNT ANAL YTlCAL·1NC., 89 Ccmnen:e Ad., 

Cedar Grove, NJ 07009. Tel: 800-3e7-7242 .... 001318 

Local Sales 0ffIce8 & Reps 

Stoner 

RTRON CORP. 6151 N. RIdgeway. SkokIe, II.. 60076, Tel: 
70&-679-7160, FAX: 70&-675-3709; FSC No.: 19130; SIs. 
Mgt: R. McLean 

RTS SYSTEMS, TELEX COMMUNICATIONS. INC. 
1100 w. CheeInut St., Burbank, CA 91506, Tel: 81&-58&-
6700, 1B.EX: 194655, FAX: 81&-843-7953; FSC No.: 
60572; EmpL: 45; SIs. Mgt: Shelley Brown HanIson; DIat. 
Mgt: SheIIey;Brown Hantson 

RUBYCON AMERICA, INC.. 4293 Lee Ave., Gurnee, .. 
60031. Tel: 708-249-3450, FAX: 70&-57&-1300; EmpI.: 8; 
$Ia. Mgt: JeIfrey W. Swanecn; Dlsl. Mgt: JeIfrey W. 

SA B NIFE, INC. Div. 01 Sonesson. p.o. Box 7366, 251 
industrial Blvd., GreanvIIIe, NO;uB34, Tel: 91H30-16OO, 
1B.EX: 92-9407; Eqll: 150; $Ia. NJrT: Alan Feo; DI8t. 
Mgt: Alan Feo 

SABRE COMMUNICATIONS CORP. 3400 Hwy 75 N., 
p.o. Box 538, SIoux CIty, IA 51102, Tel: 712-258-6690, 
FAX: 712-256-8250; FSC No.: 60348; SIs. NJrT: Jeny W. 
AlDIs; DI8t. Mgt: Larry 0. Vaydich 

SABRITEC. 1733 Kaia. Ave., IrviI\8. CA 92714, Tat 71 .... 
66O-1970.1B.EX: 678401; FAX: 714-660-9136; FSC No.: 
59795; EmpI.: 49 AJ.. BIrmIngham. .. . . . . . • . •• •• . • . • . . . . . .• • 205-988-5759 

AJ.. MobIle .•..••.•.•• , . . ••• . •• •• . • •. . • . • • . 205-343-9403 
AZ PhoenIx.............................. 602-867-9374 
CA Concord. . . •. • . • . • . . • . • . .• . • . • . . . . . . . . 41!M17+9789 

Swanecn SACO CONTROLS INC. 9700 Trans Ceneda Hwy. 

CA Laguna Hills, Kendall MIdg. •••••.•.••• 714-581-8951 
CA LaHabra............ ......... ......... 213-694,5504 
CO LakIIwOod............................ ~1524 
FL Maitland.............................. 407-740-0170 
GA ~................ ••.••. ••••••.• 404-426-1300 
HI Honolulu ..•..•••.•......•..•.•••.• :. . 808-842-4484 
L Lombard. . . . . . ..• . . . . . . . . . . .• . . . . •. .•. 708-495-8383 
IN indianapolis.. . • . • . •• . • . • . .• . • . • .• ..... 317-247-4613 
KS ShawM8 MIsaIon ...•....••.••..•. ..•. 913-642-8560 
LA Baton Rouge .•.•.•••..•..•...••...••• 504-758-7000 
LA Lake Charles ••.••••••••.••.•••••.•••• 318-43&-1828 
TX SIaIIon:t.............................. 713-274-0600 
MD Hunt Valley.,......................... 301-527-1030 
MA WeeIborough.. .. .. .. .. • .. .. .. .. .. .... 508-898-2444 
MI BrIghton.................... .......... 313-227-3622 
MIll BIoomingIon.......................... 612-832-5001 
MO 1lridgeIon............................. 31 .... 739-1540 
NJ Fairfield........ ...................... 201-11011-9166 
NY Fairport.. • . ... . . . .. . . . . . . . . . . . . ... . . . . 71 &-223-0400 
NO CIaIoIte.. . . . . . . . . . . . . .. . . . .. . . .. . ... 70+523-2223 
NO RaleIgh............................... 919-763-6730 
OH CIncInnaIi ............................ 513-361-5343 
OH Independence.. ... .. .. • . .. . • . .. .. • . .. 21&-661-9600 
OK Tulsa .......................... ; .. .. .. 91&-663-6025 
PA KIng 01 Pruseia ....................... 215-758-8900 
PA PiI\8burgh.......... .................. 412-767-7340 
TN Knoxville.. ... .. .. . ..... .... . .. .... . .. 615-566-0014 
TN MemphIs..................... ........ 901-385-8906 
TX Dallas ................ " .... .. ..... 214-669-1461,62 
TX Round Rock .......................... 713-274-0600 
VA MIdIoIhIan ........ ; .. ... . •• • .. ..... .. . 604-739-0660 
WA Bellevue.............................. 20&-451-1111 
WI AppIe1on... .......................... 41 .... 731-8757 

RUNDEL PRODUCTS, Allied Controls 
IncorporatecI, 562 CaptaIn NevIlle DrIve, Watabury. CT 
06705, Tel: 203-757-4200, FAX: 203-757-4204; FSC No.: 
02288; SIs. Mgt: J. T. KryJak; DI8t. Mgt: 0. Varga 
.•.••..••.......•.•..•.•................... 801788-1788 

I..ocIII Sales 0ffIce8 & Reps 
AZ Phoenix, BlS Con'ims. ............... . 
CA Irvine. Coqxnlnt MkIg. Assoc. ••.•••• 
CA Tarzane. Comp. Mktg. Assoc. ......... 
CT Watabury. AIDed Controls, Inc. •••••••. 
FL Lakeland, Munday SIs. Co. ........... . 
IL SkokIe, IneIL Rape. .................. .. 
IN Indienapclls, M & L EIcIm. SIs., Inc. ..•. 
MO But1Dnsv11le, Chesapeake Technlg. .••• 
MN BIoomingIon, lnell Rape. Inc. ......... . 
NJ Englewood, Grey Assocs., Inc. ....... . 
NJ Kenvil Gray Assocs., Inc. ........... .. 
OH Beachwood, EIcIrn SaIeemasteos Inc. 

TX Auelin,Comp. Technlg. ......... , ... .. 
TX DeUee. Cor11Jonen1 TechnIgy ...... : .. . 
TX Houston, Comp. Technig. ............ . 
WI BrooIdIeId, Indl Rape. Inc. ............ . 

602-841-11613 
71 .... 727-0666 
81&-70&-6058 
203-757-4200 
813-B5B-5606 
312-967-11430 
317-359-4742 
301-23&-0530 
61M5+B027 
201-89«lB94 
201-927-6662 

21&-931-9555 
512-250-2450 
21 .... 783-8931 
71~1-1262 
41 .... 789-9393 

RUSH ENTERPRISES INC.:A HEICO COMPANY. 20 
Hampshire Drive, Hudson, NH 03051. Tel: 603-88&-9460" 
FAX: 603-886-0372; EmpI.: 14; $Ia. MgT" Willam A Walsh 

RUSSTECH ENGINEERING COMPANY. INC., 23322 
(0) Madero Road, Mission Viejo, CA 92691. Tel: 71+472-
08BG, FAX: 71+472-1081; FSCNo.: 0IEG24; $Ia. Mgt" 
David Zoscak 

ROSENBERGER-MICRO COAX, (Formerly Micro- RUSTRAK INSTRUMENTS, Mark IV Company. A1e. 
Coax CoqIonent8, Inc.). BoxE, Collegeville, PA 19426, 2&MlddleRd., E. Greenwich, AI 02818, Tel: 401-88+6800. 
Tel: 215-489-3700, FAX: 215-469-1103; EmpL: 50; SIs. 800-332-3202, 1WX: 710-387-1500; EmpI.: 250; SIs. Mgt: 
Mgt" Lloyd Deery Jo/VI Olobri; DI8t. Mgt: John 0I0bri .......... :. 1)01423 

ROSS ENGINEERING CORP~ 540 W8SIchmter Dr. 
. Carr¢ell CA 95008, Tel: 4O&-3n-4621,' FAX: 40&-377-

5182; FSC He.: 23598; Empl: 45; SIs. Mgt: Jim Ross; DI8t. 
Mgt: Jim Roes ......... ;. 801230.1567-1588; 1)01319 

ROTEK INSTRUMENT CORP. 390 Mm St., Waltham, 
MA 02254, Tel: 617-899-4611.1B.EX: 928034; FSC No.: 
06678; $Ia. Mgt: ElIo1 Warner 

ROTORK CONTROlS. INC., 19 JeIView Drive, Rochester. 
NY 14624, Tel: 71&-329-1sso. FAX: 716-328-5846; EmpI.: 
65; $Ia. Mgt" Chris WemeII; DI8t. Mgt" Chris Warnell 

ROWE INDUSTRIES, INc.. 6225 Benore Rd.. P.o. Box 
66n. Toledo, OH 43612, Tel: 419-729-6761. FAX: 419-
729-1794; FSC No.: 82878; EmpI.: 89· . 
............. '" • .. .. ... ... .. .. .. . .. 1>1513-1515. 1818 

Local Sales 0ffIce8 & Reps 
AJ.. HunlsvUls, South DesIgn & MkIg. ••.•. 
AZ Phoenix, BJactchart Assocs. ....... ; ••• 
CA MoIga/1 Hill, Val Co RobInson ....... .. 
FL MaItland, EIR, Inc. ................... .. 
II.. Lisle, ConnecI-PIua ................. .. 
MO Kenaington, Koebert Assocs. ........ . 
MA BurIingIon, Don Co RIchard ........... . 
MIll Stillwater, KlIs, Co. .................. .. 
PA GIenaide. Koebert Assocs. ........... . 
TX Roanoke, CMFI ..................... .. 
WA BelleVue. Advanced Poww Ccmps. ••• 
wv Inwood, Koebert Assocs. ............. . 

I..ocIII DIsIribuIors 

205-880-3623 
602-893-348B 
4O&-n&-6210 
407-66G-9600 
708-355-6363 
301-493-8924 
617-273-3666 
612-439-8088 
215-667-2310 
817-379-6540 
206-747-9127 
30+229-8401 

MIll I!IoomIngIon. Tried Wire & Cable ..... 612-66+7390 

Local DiEIIributDts 
AZ T8IJ1I8, CMI Maamas1er ••.•... ' .•.•.• 
CA Fullerton, Rustrak ................... .. 
CA Hayward, Coast, Ins!. ................. . 
CA San Maroos, MiII:heIIlns!. ............ . 
CO Ccmnen:e CIty. WACO EIctms. .•..•.. 
CT MIddIaIown, elL /nsb's. ............... . 
FL Lakeland. AA EIec. .................. .. 
GA Forest PeIk, Brownell EJecIro ........ . 
II.. Dee PIainee, RustraI< ................ . 
MIl Sparks, EL InsIrs. .................. .. 
MA Burlngton. Ell InsIrs. ................ . 
MI Grand Rapids, Snith Inst. ............ . 
MI Royal oak, George Ins!. ............ .. 
MO St Louis, lid. Svc. labs ............. . 
NJ Newark, Norman Brager Prods. •.•••.• 
NO CharIo1te, Brownell Electro .......... .. 
OH ClncImaII, Schlemnw Assocs. .....•. 
OH Cleveland, M.A BIani<erb3rg ......... . 
PA PhiIedeIphia, Sunshine ScIentific .•.••• 
AI E. GreenwIch, Rustrak .............. .. 
TX DaJIas, InoI8k Corp. .................. . 
TX Houston, American Analog .......... . 
WA SeaIIIe, Branam Ins!. ................. . 
WI Waukesha, WISCOI'Iain ContlOI Corp. ., 
can MssI§8U98, Ont, Webster Inst ..... . 

602-431-1lO15 
714-979-6364 
415-786-9300 
61IH44-2690 
303-289-4743 
203-346-6646 
813-665-8941 
40+362-9009 
312-903-5390 
301-nl-4600 
617-272-9450 
61&-245-1195 
313-28().1111 
31+423-3141 
201-34+1100 
70+597-1270 
513-522-9340 
21&-251-7010 
21~ 

800-332-3202 
21 .... 243-9370 
713-941-7285 
206-762-6050 
41 .... 786-0290 
416-825-0600 

RUTHERFORD RESEARCH, Box 249. Rutherford, NJ 
0707G, Tel: 201-933-2091; EmpL: 4; SIs. Mgt: Dr. A 
Blanck; DI8t. Mgt: Dr. A Blanck 

R X D INC., Relm Communications, 806 Custer Ave., 
NodoIk, NE 66701. Tel: 402-37&-0012, 800-22&-8108, 
FAX: 4CJ2..379-3074 ...................... A·1452-1454 

MILTON ROY CO. Environmental, 1236 w. Grove Ave., RYAN INTERNATIONAl CORP. 4600 Evanswqod Dr. 
Orange, CA 92665-4134, Tel: 71+97 .... 5560. FAX: 71.... CoIIJI'IIbus, OH 43.229-6207. Tel: 61.w1B5-3303, FAX: 61 .... 
921-2531; EmpL: 60; SIs. Mgt: Harold Peper 885-8307; Eqll: 30 

MonIreeI,Qc:., Cenada H4S lV9, Tel: 51 .... 745-0310. 
iB..Ex: 055-62171. FAX: 51 .... 745-0315; EmpI.: 36; $Ia. 
Mgt: Pat Argento 

SAFE POWER, Acme Electric Corporation, 5416 
Amelia Earhart Dr. Sail Lake CIty. UT84118, Tel: 801-639-
0227. 1-800-325-5848, FAX: 801-539-0237; $Ia. NJrT: 
Rod Pullen; DI8t. Mgt: Jim HeIdenreIch 

SAn AMERICA INC., Po_r Sources DiY. 711 
lndusb'IaI Blvd., Valdosta, GA 31801. Tel: 912-247-2331. 
1B.EX: 547620. TWX: 811H86-5866, FAX: 912-247-11680; 
EmpI.: 200 . ... .. .. .. .... ... . . . .. ... 1)01426. 1 ..... 1488 

SAFT AMERICA INC., Advanced 8attary 
Syatems Dlv. 107 Beaver Ct, CockeysviIIs, MD 21030. 
Tel: 301-nl-32Oo, FAX: 301-nl-1144 ........ 1)01428. 

5 AFT 

FAX: 912-247-6680 
SAFT AMERICA, INC., Porlable Battery DlvlIIIon, 

711 industrial Blvd, Valdosta, GA 31801. Tel: 912-247-
2331. 1B.EX: 547-620; EmpI.: 800; $Ia. Mgt: Micheel 
Marcoux .......................... 1)01428, 1 ..... 1488 

I..ocIII Sales 0ffIce8 & Reps 
CA CemariIIo, SAFT America, Inc. ........ . 
CA Granada Hills, SAFT Americe. Inc. ... . 
CA Redwood CIty. SAFT America Inc. , .. . 
FL Boca RaIDn, SAFT America, Inc. .•... , 
GA Ken_. SAFT AmerIca Inc. ••••.••• 
GA Marietta, 'SAFT America, Inc. ......... . 
IL NapervIlle, SAFT America, Inc. ....... . 
IL Oak Forest, SAFT America, Inc. ...... . 
TX DalIee, SAFT America, Inc. ........... . 
MN Inver Grove Hg\s., SAFT AmerIca Inc. 

605-462-4101 
818-380-1853 
415-365-4539 
407-338-7730 
40+429-4938 
404-992-6950 
708-355-8990 
708-667-6680 
21 .... 239-3935 

....................................... 61~121 
OH Brownsville, SAFT America, Inc........ 21&-661-1877 
PA McKeen, Advacom ................... 81+471H774 

Local DistribUtors 
AZ Phoenil!. Lynntronics ................. 802-433-028B 
CA CerIsbad, Quantum BaI1eries ......... 619-43&-2202 
CA Chatsworth, Min Comm. DisIls, Inc. ... 81&-99&-3111 
CA Costa Mesa, House 01 BaI1eries ..•..• 714-546-3968 
CA HawIhome, Ken1 EIctms. .. . . . .. .. .. . .. 213-9711-0997 
CA Mountain VIew. Energy SIs. ........... 415-9l19-0II00 
CA· N.1101lywood, c.H. & M ............... 81&-982-3150 
CA San Rafael, EIctms. Plus .............. 415-457~ 
CO Littleton, AVT ......................... 303-798-1958 
FL AIIamon1e Springs, TNR Tech. ........ 407-682-4311 
FL HiaIeBh, Pro Battery .................. 306-884-4040 
GA Decatur. as Prods. ... ,.............. 800-334-5066 
II.. Dcwners Grove, TeIecomms. Dvcs., Inc. 

.•..•..•.•...•.. ... ...........•........ 708-971-3460 
IL Lisle, Jabro Ba\teriee ................. 7OB-9B4-9358 
IL Rosemon1, Advent EIcIrns. ............ 708-297-6200 
IN . Indianapclia, Advent EIcIrns. ... :...... 317-872-4910 
IA Cedar Rapide, Advent EIctms. ...... :. 319-363-0221 
MA Andover. Gerwation EIctms. .... ...... 508-683-11n 
MA BIllerica, A W. Meyer eo.. Inc. ......... 617-229-2255 
MA MIddleboro, Glynn EIcIrns. ............ 50&-947-4262 
MA Sharon, Adccur ....................... 617-78+6123 
MI Farmington Hills, Advent EIctms. , ... .• 313-4n-l650 
MI livonia, R. S. EIctms. ................. 313-525-1155 
MI livonia, VIdcom ...................... 313-462-9400 
MN St PaulO. Co Battery Prods. Inc, ..•... 612-846-7478 
NY Farmingdale, Dalla Concepts .. ....... 516-845-1294 
NY Flushing, W & W Assocs. ............. 718-981-2103 
NY Rochester. MasIine EIctms. ........... 718-548-5373 
NO Charlo1te, EJecIro Sys., Inc. • • .. • .. ... • • 704-525-2421 

776 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991, 



Manufacturers and Sales Offices Directory 
PA BensaJem. Avex EIcIms. Corp. ....... . 
PA McKean, Advacom •..••..•••••••••••• 
TN Ml Juliet, Batteries Unlimited ........ . 
TX AustIn, Kent ElcIms. ...•..•.....•..... 
TX Houston, Kent Elclms. .............. .. 
TX Houston, Lone Star MkIg. ............ . 
TX Richardson, Kent Elclms. ........... .. 
TX Spring, Jabro Batteries, S.W ......... .. 
UT Saft Lake CIty, Standard Supp. Co. ... . 
VA Falls Church, Penott Engrg. Labs, Inc. 

215--638-3300 
814-476:-7774 
615-754-8179 
512-834-1900 
713-780-7770 
713-589-0853 
214-68&-2600 
713-367-9393 
801-488-3371 

CA Westlake, JACO/DISTB. ..••.••.••..•. 805-495-9998, 
FAX:805-494-3864 

CA Westlake Village. Added Value ...•...•. 818-889-2861, 
FAX:818-889-2472 

CO Whest Ridge, Added Value ............ 303-422-1701, 
FAX:303-422-2529 

CT Meriden, JACO E1cIms, Inc. .••.....•... 203-235-1422, 
FAX:203-634-4864 

CT WalQngIord, Green Shaw 
Fl Tampa, JACO/a.C. .................... 813-628-4665, 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . 703-532-0700 GA 
WA Redmond, Energy Sis. ................ 206-883-2343 

FAX:813-628-8185 
Noraoss, JACO/a.C. .................. 404-448-9508, 

SAGE lABORATORIES, INC. 11 Huron Dr. NaIicIr, MA 
01780, Tel: 508-653-0844, TWX: 710-346-0390, FAX: 508-
653-5671; FSC No.: 07180; E~: 43; SIB. Mgr: Tony Cieri 

SAINT SWrrCH, INC., lOON. 11th Ave.,Box 604, St 
Charles, 11. 80174, Tel: 708-377-3779. FAX: 708-377-7438; 
FSC No.: 80198; EmpL: 30 

SAMARIUS PRECISION INSTRUMENTS, INC. 562 
CaptaIn Neville Drive, Waterbury, CT 06705, Tel: 203-756-
7030, FAX: 203-757-4204; FSC No.: 18065; EmpL: 25; SIB. 
Mgr: Isabella Dobbins 

FAX:404-449-0275 
IL Hoffman Estates, IEC .................. 312-843-2040, 

FAX:312-843-2320 
MD Columbia, JACO ELCTRNS, INC. . ..•.. 301-995-6620, 

FAX:301-995-6032 
MA Tewksbury, Jaco EIcIm. Inc. •.••....••. 508-640-0010, 

FAX:508-640-0755 
NY Hauppauge, Jaco EIctms.,Inc. ......•... 518-273-5500. 

FAX:518-273-5799 
NY Rochester, Cam RPC EIcIms. .......... 718-427-9999, 

FAX:718-427-7559 
NC Raleigh, Jaco/a.C. .. .................. 919-876-7767, 

FAX:919-876-6964 
OH Dayton, Cam RPC EIcIms. ............. 513-698-1 I II, 

SAMATIC WINDING MACHINE, Janler Ltd., 200 OK 
FAX:513-433-6792 

TUSle, Jaco/Q.C. ....................•. 918-664-8515, 
FAX:918-664-8812 

Beaverton. IEC .... 503-641-169O,FAX:503-646-3737 
Pittsburgh, Cam RPC Elclms. .•...•.... 412-963-6202, 

Highbridge St, Fayetteville, NY 13066, Tel: 315-637-9080, OR 
FAX: 315-637-9149; EmpL: 15; SIs. Mgr: Jim Philips; Dist. PA 
Mgr: Jim Phillips 

~SAMHWA 

FAX: 805-584-9498 
SAMHWA U.sA INC., 709 E. Cochran St Bldg. lA, 1 B, Simi 

Valley. CA 93065, Tal: 805-584-9494, ll00-800-0069; 
Ert¢: 8; SIs. Mgr: Joseph Buckle 

FAX:412-963-6210 
TX Addison, Jaco/a.C. .................... 214-733-4300, 

FAX:214-250-0216 
TX Austin, Added Value ................... 512-454-8845, 

FAX:512-459-8043 
TX Austin, Jaco/Q.C ....................... 512-935-0220, 

FAX:512-339-9252 
TX Dallas, Added Value ................... 214-404-1144, 

FAX:214-404-1194 
TX Sugar Lend, Jaco/Q.C. .. .............. 713-240-2255, 

FAX:713-240-6988 
UT West Valley City. Added Value ......... 801-977-9750, 

FAX:801-975-1207 
WA Redmond, Jaco/Diste~ Inc. •.•...•...•. 206-881-9700. 

FAX:206-881-9777 

SAMSUNG ELECTRON DEVICES. See Samtron S & EI MANUFACTURING. 18900 Parthenia St, 
Displays, Inc. Northridge, CA 91324. Tel: 818-348-4111, FAX: 818-349-

SAMTEC, INC. 810 Progress Blvd., P.O. Box 1147, New 
AIbany,IN4715O, Tel: 812-944-6733, TWX: 810-540-4095, 

4651; FSC No.: 24152; EmpI.: 35; SIs.' Mgr: Howard 
Johnson, VP Mktg. SIs. 

FAX: 812-948-5047; FSC No.: 55322; EmpL: 200; SIs. S & H INOS. 2257 North Penn ReI., Hatfield, PA 19440, Tel: 
Mgr: Mike Hynes 215-822-7211; Ert¢: 50; SIs. Mgr: Bob Keiser 

SAMTRON DISPLAYS, INC., SAMSUNG Electron 
Devlcee, 14251 E. Firestone BL No. 101, La Mirada, CA 
90638, Tel: 213-802-9425, TWX: 183423 SEol.A; SIB. 
Mgr: Myung Bang .....................•.. B·1114-111& 

I.Dc8I Sales OffiCes & Reps 
AL Huntsville, SCSI ...................... 205-533-8500 
~ Phoenix, Moss MkIg. • .. • .. .. .. .. .. .... 602-433-9349 
CA Solana Beach, D2 .................... 619-481-9310 
CT Torrington, PhoenIx Sis. Co. .....•.... 203-498-7709 
GA Roswell, SCSI ........................ 404-594-7557 
... Arlington HeIghts, Coombs Assocs. ... 708-439-9810 
IN Fl Wayne, Gen H ..................... 219-438-4485 
IN louisville, Gen H .... .. .. .. .. .. .. .. .. .. 502-491-5250 
KS Lenexa, A & M ...... ...... ............ 913-888-0022 
KY IndianapoHs, Gen II ................... 317-848-3083 
MA Peabody, Orion Grp. .................. 508-532-8288 
MI Troy, c.a. Jensen ..................... 313-643-0506 
MN Eden Prairie, Comtek ................. 612-941-7181 
NM Albuqu"""", Moss Mktg. ............. 505-292-7505 
NC Raleigh, ZUcker Assocs. .............. 919-782-9433 
OH Deyton. Midwest Mktg. ...... .. .. .. .. .. 513-433-2511 
OH Lyndhurst, Mdwest L'vII<Ig ............. 216-381-9575 
OR Beaverton. ATMI ......... ... .. .. .. .... 503-643-9307 
PA W. Conshohocken, Eastern COmp. .... 215-825-8810 
WA Redmond, ATMI ...................... 206-882-4585 
WI Milwaukee, Coombs Assocs........... 414-351-6123 
WI Watertown, Deaken Tech............. 414-261-7600 
can MlssIssauga, On!., CMT ............... 418-812-0900 
can PoInte Claire, Que., CMT .............. 514-694-6088 

LocsJ DIstributDnJ 
~ ScoIIsdaIe, Added Value •.•••.....•..•. 802-951-9788, 

FAX:802-851-4182 
CA 
CA Laguna Hills, Jaco/Distel, Inc. ......... 714-637-9966, 

FAX:714-837-8974 
CA San Diego, Added Value ••.•••••.••.••. 619-558-8890, 

FAX:818-558-3018 . 
CA San Jose, JACO/DISTEL INc. ........ : 408-432-8290, 

FAX:408-432-929I 
CA Tustin, Added Value 

•••••.•••••••••.•••• 714-259-8256:FAX:714-259-0828 
CA VIseIIa. Added Value ................... 209-734-8881, 

FAX:209-734-6885 

FAX: 805-544-3109 
s" S ASSOCIATES, INC., 863 VIII Esteban, San Luis 

ObIspo, CA 93401, Tel: 805-544-2500; SIs. Mgr: Bob 
Priest; Dist. Mgr: Bob Priest ............. «>1094-109& 

SAN FERNANDO ELEC. MFG, See SFE Teehnlg. 

SANFORD-MILLER CORP. 8 John St, Lynbrook, NY 
11563, Tel: 516-593-2025, 800-645-5900; Empl: 10 

SANGAMO COMPONENTS DIV, See Cornell 
Dubilier Electronics 

SANGAMO COMPONENTS DIVISION, Box 128, 
PIckens, so 29871, Tel: 803-878-6311, FAX: 803-878-
7257; FSC No.: 00853 

SANLAR, INC. T / A, Harbison Industrial Products, 
7205 Hibbs La. LevitIown, PA 19057, Tel: 215-843-9000, 
FAX: 215-949-1518; EmpI.: 40 

SAN-O INDUSTRIAL CORP. 85 OrvINe Dr. Bohemia, NY 
11718, Tel: 516-567-5558, TWX:510-228-7701,FAX:516-
567-5128; EmpI.: 50; SIs. Mgr: S.Terry/P. WemIckIC. 
Boniholdt 

SANTA FE TEXTILES, BarceI Wire & Cable, 16851 
Murphy Ave., Irvine, CA 92714-5685, Tel: 714-251-1960, 
FAX: 714-251-9006; FSC No.: 31415; EmpL: 20; SIB. Mgr: 
Gamble M. BaIIert 

SANYO 

SJ¥fIYo 
SANVO 'Energy (U.S.A.) Corporation 

FAX: 619-661-6743 
SANYO ENERGY CORP., 1201 Sanyo Ave., San Diego, 

CA 82073, Tel: 619-881-8820, FAX: 619-881-6743; EmpI.: 
500; SIs. Mgr: Joseph A Carcone ............. 001489 

LocsJ SeJes OffiCes & Reps 

~ Phoenix, Lynntronics ................. 802-433-0288 

CA Mountain View, Energy SIs. ........... 415-969-0800 

CO Denver, Car-Go BaItery . . . . . . . . . . . . . . . 303-298-8763 

CO Denver, West Inc. ..................... 303-477-6180 

NJ Teterboro, Engrd. Assembilies ........ 201-288-4477 

NY Farmingdale, Milgray EIcIms. ......... 518-420-8900 

NC Winston-Salem, Progressive Techngs. 

919-761-1375 

Lithium, Nickel Cadmium, SOlaf BatterieS 

CALL TOLL FREE 

1-800-447-5639 
HEADQUARTERS: 380 North 5t., Teterboro, NJ 07608 

• Largest distributor/assembler 
in the West 

• Technical design assistance 
• Quality production & test 
• Same day & next morning 

shipments 

(800) 854-5759 
CALIFORNIA 

(800) 352-3706. (714) 755-0888 

FAX 
(714) 755-0889 

LEADERSHIP IN 
PORTABLE POWER SOLUTIONS 
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SANYO 
OR Aloha, Elctm. Concepts ............... 503-642-9715 

'TX Houston. K-Tech ........••..•.••• •••. 713-785-1300 

WA Redmond, Energy Sis. •.••.•.•••..•.•• 206-8113-2343 

WA Seattle, Rep west ..•............••••. 206-283-8351 

Locai Distributors 
CA Costa _ Battery Specialists ...... 714-755-0888 

CA Escondido, AIexand8r Batteries ....... 619-480-4445 

CA Santa Clara, Cypress EIctms. •••..•..• 406-980-8400 

FL AItamon1e Springs, TNR Tech. .......• 800-346-0601 

SANYO SEMICONDUCTOI;l CORP., 80 Commerpe Dr., 
Allendlile, NJ 07401, Tel: 201-825-8080; Empl.: 47; SIs. 
Mgr: Yoshi Paulovich . 

LocsJ Distributors 
NJ Norwood, Sanyo Semiconductor Dlstbn. 

...•.•....••..•.••...•••.••.•..•..•.... 201-784-0303 

SAPHIKON, INC. 51 Powers St.. Milford, NH 03055, Tel: 
603-673-5831, FAX: 803-673-1256; Empl.: 75; SIs. Mgr: 
Unda Berthieume 

•• Sa~lJ~i~ ••••• 
FAX: 415-856-4732 

SARONIX. 151 Laura Lana, Palo Alto, CA 94303, Tel: 415-
856-6800, TElEX: 346465; FSC No.: 61441; EmpL: 44; SIs. 
Mgr: Dean Ransom; Dist. MgT: Dean Ransom 
.•......•••...•..••.. , .. , ......•. " . . •. .. .. A·1455-1459 

, Local Sales OffiCe8 & Rep& 
AL Huntsville, Interep Assocs.lnc. •.....•. 205-661-1096 
CO Parker, Parker Webster Co. ........... 303-641-4666 
CT Torrington. Phoenix Sales •......•.. '., 203-496-7709 
FL Altamonte Springs. SIs. Engrg. Concepts 

. . . • • . . . . . . . . . . •• . . • . . . . . . . . • . .• . . • . . • . 305-682-'4600 
FL Deerfield Beach. Sis. Engrg. ConCepts 305-425-4601 
GA Norcross, Interep .••..•......•........ 404449-8680 
IL Rolling Meadows. Phase II . . . . . . . . • . .. 708-805-1330 
IN Indianapolis. EMCl ....•..............• 317-921-3450 
MD Columbia, Genl. Radio Supp. ......... 301-995-6744 
MD Rockville, All American ............... 301-251-1205 
MA Norwel~ Norris Assocs.lnc. .•......•.. 617-859-7986 
MA Wakefield, All AmerIcan ............... 617-248-2300 
MI Jenisen, R. C. Nordetrom & Co. ,...... 616-457-5762 
MI Southfield, R. C. Nordstrom & Co. .. . .. 313-559-7373 
.MN St Peul, Innovate ...•.•.......•.•..... 612-225-9772 
NY Reno. Galena Technlg. Grp. .......... 702-748-0642 
NJ Englewood, Harold Gray Assocs. ... :. 201-894-0894 
NY Buffalo, Lynn Assocs. •.•...•.....•.... 718-831-0054 
NC Raleigh. J & B Sis. .••....•.....•......• 919-783-9440 
OH Dayton. J. C. Hofstetter .••............ 513-459-1239 
OH Medina, J. C. Hofstetter .•..••.....•..• 218-241-4880 
OR Beaverton, Pacific Mkig. Specialists Inc. 

. . . . . . . . . . . . . . . . . . . • . . • • . .. . . . .. .. .. ... 503-641-9373 
TN Greenville, Interep .................... 615-639-3491 
TX Dallas, J.Y. Schoonmaker Co. ......... 214-349-1650 
TX Richardson, All American ............. 214-231-5300 
UT Murray, Parker Webster Co. ., .. . ...... 801-268-9939 
WA Redmond, Pacific Mkig. Specialists ... 206-862-3144 
WI Weuwatosa, Phase II ................. 414-771-9986 
EXP CA. Palo Alto, SaRonix ............... 4 i 5-858-6900 

Local Distributors 
CA Anaheim, Deco Elctms. ............... 714-63G-6252 
CA Manhettan Bch. Prime Electro Prods. 

.. . .. .. .. .. .. .. .. . . .. .. . . .. . .. .. .. .. ... 213-379-3642 
CA Manhattan BeaCh, Prime Electro Prods. 213-379-3642 
CA San Diego, Deco Elelms. ....... ;...... '619-693-1595 
CA Sherman Qaks, Delay Une Dists, Inc. 818-968-9455 
CA Sumyvale, Target Elelms. ............ 406-733-0364 
CO Englewood, Indelco ................... 303-795-3431 
FL Melboume, GenL RadIo Supp. Co. .... 407-242-8151 
FL Miami. All American .................. 305-621-8262 
IL Pelantine, Technlg. Sis. Inc. ........... 708-991-6600 
MA Wilmington. Northstar Elctms. . . .• ... .. 506-657-5155 
MN Eden Prairie, All AmerIcan ............ 612-944-2151 
NJ Camden, General Redio Supp. C<;l. .••• 609-964-8560 
NJ Whippany, AD!. ....................... 201-426-0510 
NY Mt Vernon, All American • . . . . • . . . . . •.. 914-699-2224 
NY Stonybroolc. Dove EIcIm Compo. ..... 518-689-7733 
OR Portland. Radar Elec.eo. ........ ..... 503-232-3404 
TX Richardson. EwlngEICtms., Inc. ..... :. 214-231-8725 

. WA SeettIe, Redar EItiC. Co. ~.... .. .. .. .... 206-282-2511 
WI Milwaukee, Technlg. SIs.Ine. .......... 414-964-5015 

, " 

SAS INDUSTRIES INC. Wedlng RI_ ManorRd,. 
·ManorvIlle, NY 11949, rei: 518-727-1441, 1-80().544-
5238, FA)(: 51&,;:27-1387; FSC No.: 4l975; EmpL: 35; SIs. 
Mgr: Steve StecIdS . 

Manufacturers and Sales Offices Directory 
SAVOy ELECTRONics, INC. P.O. Box 5727, Ft 

Leuderdale, FL 33310, Tel: 305-563-1333, l!Oo-359-5400, 
FAX: 305-583-1378; FSC No.: 13075; EmpI.: 50; SIs. Mgr: 
Jean Marlowe 

SAWTEK INC. P.O. Box 609501, Orlando, FL 3286().9501, 
'Tel: 407-886-8660, FAX: 407-886-7061; FSC No.: 56086; 
EmpL: 150 

SA VlOR ELECTRONICS INn, INC. 3680 Research 
Way, Carson City, NY 89706, Tel: 702-863-4194; EmpI.: 7 

SSE, 2400 Bisso La. Concord, CA 94520, Tel: 501-880-7722, 
8O().347-coMM, FAX: 501-880-.1427; Empl.: 120; Sis. 
Mgr: Bill Allen VP Sis.; DIst. Mgr: Bill Allen VP Sis. 

S. B. ELECTRONICS, INC. 131 South Main St.. Barre, VT 
05641, Tel: 802-'478-4146, FAX: 602-478-4149; FSC No.: 
49586; EmpI.: 40; SIs. Mgr: Mark Browning 

~~CAINI~~ ~ ~ UNIT OF ZERO CORPORATION 

FAX: 818-444-3953 
SCANBE, Unit of Zero CorporatiOn. 3445 Fletcher 

Ave.. EI Monte, CA 91731, Tel: 619-452-9333, TWX: 91G-
587-3437; EmpL: 125; DIst. Mgr: Reggie Streicher 
................................ :. .... ...... C·1098-1099 

Local DisIributolS 
AL Huntsville, Hall-Mark Elctrns. ......•.•• 
I\Z. Phoenix, Force EIctms. .............. . 
I\Z. Phoenix, Hall-Mark Elctms. .•..•...... 
CA San Diego, Force Elctms. ............ . 
CA Chalsworth, Hall-Mark Elctrns. .•...... 
CA EI Segundo, Force Elctrns. .......... .. 
CA Irvine, Hall-Mark EIctms. ............ .. 
CA ROCklin, Hall Mark Elctrns. .......... .. 
CA san Diego, Hall-Mark Elclrns. ...•..•.. 
CA San Jose, Hall-Mark Elctms. .•.....•.. 
CA San Jose, Rosa Elctms. ............ .. 
CA Santa Clara, Force Elctrns. ............ ' 
CO Englewood, Hall-Mark ................ . 
CT Cheshire, Hall-Mark Elctms. .••......•. 

. CT Danbury, Heifind EIctms. ............ .. 
CT . Danbury, Pilgram Elelms. ............ . 
CT So. Windsor, Car-lac Elclrns. .•.••.... 
CT Wallingford, Greene-Shaw Co. ....... . 
FL Casselberry, Hall-Mark Elctms. •..•.... 
FL Largo, Hall-Mark Elctms. ............. . 
FL Melbourne, Greene-Shaw Co. .....•... 
FL Pompano Bch, Hall-Mark EIctms. .•..• 
GA Norcross, Hall-Mark EIctms. ........ .. 
IL Rosemont, Advent EIctms. .......... .. 
IL Woodale, HalI-Mark Elctrns. .......... . 
IN Indianapolis. Advent EIctms. •......... 
IN Indianapolis. Chelsea Elctms. ...•..••. 
IN IndianapoUs, Hall-Mark EIctms. ; .•..••. 
IA Cedar RapIds, Advent Elctms. ....... . 
KS Lanexa, Hall-Mark Elclrna. .......... .. 
KS Overtand Pk., Olive Elctms. .......... . 
MD Columbia. Hall-Mark Elctrns. .•..•..... 
MD Jessup, Treeko Sis. .................. . 
MA Billerica. Hall-Mark EIctrns. .......... .. 
MD Columbia, Peerless Radio ........... . 
MA Newton. Greene-Shaw ............... .. 
MA Wilmington, Heilind Elctrns. ...•....... 
MI Farmington Hills. Advent Elctms. ..... . 
MI Livonia, Hall-Mark Elctrns. .•...•...... 
MI Uvonla, R.S. Elctms. ................ .. 
MN Eden Prairie, HaII-Mark Elctrns. ....•.• 
MO Eerih City, Hall-Mark Elctms. •..•..•... 
MO Maryland HIs., Olive Elctms. ......... . 
NJ Cranford, Garden Stale Elctrns. ...... . 
NJ Fairfield, Hall-Mark Elctrns. .......... .. 
NJ Mt Leurel, Hall-Mark EIctms. ......... . 
NM Albuquerque, International EIctrns. ... . 
NY Bohemia, Car-Lac Elelms. .......... .. 
NY Buffalo, Summil EIctms. ............. .. 
NY Fairport. Hall-Mark EIctrns. .......... .. 

205-837-8700 
602-437-1060 
602-437-1200 
619-569-9661 
818-773-4500 
213-772-1324 
714-727-8000 
386-824-9181 
619-268-1201 
408-432-4000 
406-263-9700 
406-748-1324 
303-79().1862 
203-271-2644 
203-797-6600 
203-792-7274 
203-282-0631 
203-265-3333 
407-83().5655 
813-541-7440 
407-951-3636 
305-971-9280 
404447-9000 
706-297-8200 
312-86().3800 
317-872-4910 
317-253-9065 
317-872-8675 
319-363-0221 
913-868-4747 
913-362-1923 
301-968-9800 
301-47().33oo 
617-935-9777 
301-997-1717 
8O().678-6876 
508-657-4870 
313-477-1650 
313-462-1205 
313-525-1155 
612-941-2600 
314-291-5350 
314-997-7709 
201-272-8400 
201-575-4415 
609-235-1900 
505-291-9951 
518-567-4200 
718-867-2600 
718-425-3300 

,TX Farmers Branch, Force ELctms. ...... 214-247-9955 
TX Houston, Force EIctms. ............... 512-'47&'i!104 
TX Houston, Hall-Mark Elctrns. ............ 713-781-6100 
UT West valley City, HalI-Mark Ek:trns. .. , 801-972-1008 
WA SeettIe, Hall-Mark EIctms. ............. 208-547-04'; 5 
WI New Berlin, Hall-Mark Elctrns. ........ 414-797-7644 
WI Milwaukee, Marsh EIctms. ............ 414-475-6000 

SCANNING DEVICES, INC., 108 Elm St.. Waftham, MA 
02154,'TeI: 617-891-8991, FAX: 617-899-2235; EmpI.: 16; 
SIs. Mgr: David Chanoux 

SCHAEFER, INC. Schaefer GmBH, 200 Butterfield Dr. 
Ashland, MA 01721, Tel: 506-879'8658, ESYLNK: 51G-
100-3630, FAX: 506-879-8869; EmpL: 60; SIs. Mgr: 
Richard SakakeMy 

Local Sales Offices & Reps 
AL Huntsville, Murcota ................... 205-539-6476 
JI2 Scottsdale, Power Up EIctm. Sis. • . • . • • 602-955-1105 
CA LaHabre, West Coast Repa ........... 213-890-9960 
FL Palm Bch. Gdns., Graham Assocs. •... 407-822-4049 
'Il Arlington Hgts., PhoenIx EIcIm Sis. .•• 706-394-4422 
KS Olathe, Tech. Sis. Assocs. ............ 913-629-2600 
MD Hunt Valley, Eagle Sis. Corp. ..... ..... 301-666-3930 
MA WhltinsviHe, Power Factor & Assoc. ••• 506-234-6415 
NY Wamegh,Bytec ....................... 518-781-7400 
NC Wi~alern, Murcota .............. 91S,722-9445 
TX Richardson, Jim Gray and Assoc. .•..• 214-899-9978 
UT Ogden, Taylor Mkig. .................. 801-548-9570 

SCHAFFNER EMC, INC., 625 Lahilto Avenue, Union, NJ 
07083, Tel: 906-651-()664, BO().367-5586, FAX: 906-651-
0116; SIs. MgT: Steve Cogger ........... A.1634-1837 

Local Sales Offices & Reps 
AL Huntsville, Beacon Electronics ........ 205-861-5031 
I\Z. Scottsdale, SSE, Inc. .... .. .. .. .. .. .. .. 602-483-0373 
CA Aubum, Ewin!tFoley, Inc. ............. 916-865-8591 
CA Fallbrook, Gary ChIlcote Assoc. ....... 619-726-7678 
CA Irvine, Groh Assocs. ................. : 714-837-9571 
CA Los Altos, Ewing-Foley, Inc. ........... 415-941-4525 
CO Englewood, Delltron Co. ......... ;.... 303-741-2122 
FL Maitland, Hutto Hawkins Assoc. .•• •••• 407-831-2474 
FL Pompano Beach, Hutto Hawkins Assoc.. Ine. 

.. . . • . .. .. .. .. .. .. . .. .. .. . .. . .. .. .. .. .. 305-979-0330 
GA Atlanta, Beecon Electronics ... ,. • . • • • . 404-258-9640 
IL Chicago. BNI EIctms. ................. 312-775-1717 
IA Merion, A.E.M.1nc. .................... 319-377-1129 
KS Lenexa, AEM. Inc. ...... .............. 913-868-0022 
MD' Randallstown. Beacon North ..•..•.. .• 703-478-2480 
NH Hopkinton, Selmark AsSocs. .......... 506-37&,2914 
MI Livonia, Electro Mkig. Grp. ............ 313-421-7590 
MI Muskegon. Electro Mkig. Grp. ......... 618-798-1912 
MN Mendota Hgts. G-II SIs. .... .. .. .. .. .. • 612-454-3086 
MO St Louis, AEM. Inc. .................. 314-298-9900 
NM Albuquerque, BSE Inc. ...•..•..•..•••. 505-293-2562 
NY Greal Neck, F & F Metro .. .. .. .. .. .. .. 515-462-4080 
NY Rochester, H. C. Johnson Agys. .... . . • 718-56B-0777 
NC ,Raleigh, Beacon EIctms. .••.••.•..•..• 919-787-6431 
OH N. Royafton, Electro Mkig. Grp. . •• . • . .• 218-562-0075 
OH Vandalia, Electro Mkig. Grp. . • • . • • . . . .. 513-69().8322 
OK Tulsa, OJ. Sis. ........................ 918-863-6155 
OR Beaverton, Harry Levinson Co. ........ 503-890-1312 
PA Pittsburgh. Electro Mkig. Grp. ......... 412-823-5400 
SC Greenville, Beacon EIecIronics ...•..•. 803-297-7830 
TN Knoxville, Beacon EIecIronics • . . . • . . • . 615-524-8325 
TX Austin, OJ. Sis. ....................... 512-258-3002 
TX DelIas, OJ. Sis. ....................... 214-783-8676 
UT AmerIcan Folk, Delltron ............... 801-263-9413 
UT Sandy, Delltron Co. ................... 801-942-'4678 
VA Stertlng, Beecon North .. .. .. .. .. .. .. .. 703-47&,2480 
WA Seettle, Harry Levinson Co. ........... 208-362-1300 
PR Bayamon. SeImark Assoc. ............ 809-787-2096 
Can Ontario, Calibrooke MkIg. ..... ;....... 519-648-3810 

LoCal DisIributolS 
AL Huntsville, Comp. Distrs. ............ .. 
AL Huntsville, Cypress .................. . 
I\Z. Tempe, Acacla/Deanco .•.••••••.•.•• 
I\Z. Tempe, Cypress .................... .. 
CA Buena PI<.. Cypress/RPS ............ . 
CA Fremont, AcacialDeanco ............ . 
CA Gardena, Cal Switch ................ .. 
CA Irvine, Acacia/Deanco ....... ; ...... .. 
CA Manhattan Bch, Prime Electro Prods. . 

205-851-7600 
205-533-0783 
602-894-2674 
602-965-2256 
714-521-6230 
415-823-7500 
213-77G-2330 
714-86G-0834 

NY Lynbrook. Peerless Radio ............ . 518-593-2121 CA San Diego, Acacia .................. .. 
213-379-3642 
619-597-0577 
61e-:535-OO11 
619-873-3800 
406-263-9700 
408-860-2500 
81&,71G-7780 
303-292-6121 
303-792-5829 
303-232-2662 
203-265-4800 
407-24G-3114 
312-350-2005 

NY Rochester, Summtt EIctms. .....•..•.. 
NY Ronk9nkome, Hall-Mark EIctms. ..... . 
NC Raleigh, Hall-Mark Elctrns. .......... .. 
OH Solon, Hall-Mark EIctms. ............ .. 
OH Worthington. Hall-Mark Elctrns. .••.••. 
OK Tulsa, Hall-Mark EIctms. ............ .. 
OR Beeverton, Rosa EIec. Dlalr. Co. .•.•.. 
PA EssIngton. Tri-Com .................. . 
TXAuslln, Hall-Mark EIctms. ............ . 
TX Dallas, HalI-Mark EIctms. ............ . 
TX EI Paso, International EIctms. .••.•..•• 

718-334-8110 CA 
518-737-0600 CA 
919-872-0712 CA 
218-349-4632 CA 
614-868-3313 CA 
91&,254-8110 CO 
503-629-9288 CO 
215-521-3080 CO 
512-256-8648 CT 
214-553-4300 FL 
915-59&-3406 IL 

San Diego, Cypress EIctms. ........ .. 
San Diego, Southland Compo. ....... . 
San Jose, Rosa EIctms. .......... ; .. . 
santa Clara, Cypress EIctms. ........ . 
Woodland Hills, Cypress ............ .. 
Denver, IEC ........................ .. 
Engtewood. Cypress ................ .. 
Lakewood, AcacialDeanco •..•••.•••• 
Wallingford. Seger EIctms. ........... . 
6rtando, Sager EIctms. .............. . 
Beneenville, Cypress ......... , ...... . 
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Manufacturers and Sales Offices Directory 
IL Hoffman Estates, IEC .......•......... 312-843-2040 
II. SchiWmbUrg, CPS Elctma ..•. . . . . . . .. 708-884-6620 
MO Columbia, OK EIcIma . . . . . . . . . . . . . . .. 301-995-1950 
MO Columbia, Sager Elctma •... . . . . . . . . .. 301-995-6580 
MA Canton, Impact Sia ................... 617-621-1500 
MA Hingham, Sager Elctrna •............. 617-749-6700 
MA Marlboro. Now Elctrna . . . . . . . . . . . . . . .. 506-460-0187 
MI SE Grand Rapids, RM Elctms. ........ 616-531-9300 
MN Eden Prairie. Cypress Elctrna ......... 612-934-2104 
MN New Brighton. Chris Elctrna .......... 612-631-2647 
MO St Charles, Finnigan Elctms ...•....... 314-946-6201 
MO St Charles, Heartland ................ 314-928-6010 
NY Rancho Cordova, Acacia/VWR EIctrna 

..............................••....... 916-638-1861 
NH Salam, Sager Electrns. .•.....• . . . . . . . . 603-898-1348 
NJ Moorestown. Marlac ...............•.. 609-234-4200 
NY Hauppauge. Sager Elctrns. . . . • . . . . . . .. 516-348-1'300 
NY Rochester. Masfine Elctrns. ..•........ 716-546-5373 
NC Raleigh. Camp. Olsts. ................. 919-859-3391 
NC Raleigh. Sager Elctrns. . . . • . . . . . . . . . . . . 919-85G-9550 
OR Beaverton. Cypress . . . . . . . . . . . . . . . . . . . 503-223-8900 
PA Mars. Sagar Elctma .....•..•..•...... 412-772-2233 
PA McKean. Advacom ................... 814-476-7774 
PA Philadelphia, Sager Elctrna ........... 215-464-4336 
TX Dallas, Comp. Distrs. .. . . . . . . . . . . . . . . .. 214-644-0373 
TX Dallas, Cypress . . .. . .. . .. . .. .. .. . .. . .. 214-255-0065 
TX Richardson. Comp. Tech. Corp. ....... 214-437-2211 
lIT SaH Lake City.IEC ............•....... 801-977-9750 
WA Blaina, Memco ....................... 604-59D-1553 
WA Bothel~ Cypress •..........•.......... 206-483-1144 
WA Redmond, Acacia/Deanco............ 208-881-5586 
WA Seattla, Kam Elctrna . . . . . . . . . . . . . . . . .. 206-382-1300 
WV McKean, Advacom ..........•........ 814-476-7774 
Can Burlington. Ont. AHernate Souroa Comp. 

. • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 416-335-6385 

SCHAFFNER EMC, INC •• 625 Lehigh Avenue. Union. NJ 
07083. Tel: 908-85Hl644. 8Q()-367-5566. FAX: 908-851-
0116; SIs. Mg,: Marl< Lazar .. . . . . . . . . . . . . . . . . .. 1)0 1321 

Local Sales Offices & Reps 
/>2 Phoenix, Barnhill Assoc. :............. 602-955-2955 
CA Concord Microwave Mesa .•......... 415-846-0377 
CA Pleasanton. Microwave Mesa .•...... 415-846-0377 
CA San Diego. Amasco .................. 619-292-7666 
CA Torrance, Amasco .................... 213-781-9494 
CO Englewood. Barnhill Assoc. ........... 303-792-9500 
FL Clearwater.8MI...................... 813-796-2378 
FL Sstatlile Sch .• 8M1 ......•..•.......... 407-777-8303 
GA ANania. 8M1 ....•..........•..•....... 404-449-8464 
GA Sylvester.8M1 •......•................ 912-776-4100 
IL Willowbrook, PVA Corp. . . . .•..• . . . . .•. 708-655-3355 
IN Fishers, carter Technlg. ..••.......... 317-842-9277 
KS Lenexa, Midtec ........•..•.......•... 913-541-0505 
MA Burlington. Intersell ............•...... 617-273-3844 
MI Farmington HIIIs,C8nerTechnlg. ..... 313-477-7700 
MN Minneapolis, Loren F. Green/Mlnn ... 612-571-6666 
MO St Louis, Midtec ......•...•........... 314-275-8666 
NM Albuquerque, Barnhill Assoca ........ 505-299-7658 
NY Great Neck, An ...................... 516-829-3770 
NY Syracuse, labtronics ........•....•... 315-455-7314 
NC Raleigh, 8M1. ..•...................... 919-787-0330 
OH Englewood, carter Technlg. . . . . •..•. .. 513-836-0951 
OH Pauma, Car1erTechnlg. •....•......... 216-348-0400 
OR Wilsonville, Syntek . . . . . . . . . . • . . • • . • . . . 503-682-2750 
PA Huntington Valley. Sci-Rep ....•...... 215-322-6500 
PA Pittsburgh, carter Technlg. .....•..•... 412-826-3800 
TX Austin. Barnhill Assocs. ............... 512-343-6448 
TX Houston, Barnhill Assocs. . . . . . . . . . . . . . 713-266-2666 
TX Houston. Barnhill Assocs. ............. 713-776-2382 
TX Richardson, Barnhill Assocs. .. . . . .. ... 214-231-2573 
lIT Oram, Barnhill Assocs. ................ 801-226-1239 
VA Fairlax, Sci-Rep, Inc. •............•.... 703-385-0600 
WA Bellevue, Syn1ek ....•..•.............. 206-462-7700 
WA Bellevue, Syn1ek .. . . . . . .. . .. . . . . . . . . . . 509-466-0451 
Can B.C., Jerome & Francis Co. ......•.... 604-986-1266 
Can Ontario, Calbrooke Mktg. ..........•.. 519-848-3810 
Can Ontario. Webster Instr. ....•........... 416-625-0600 

SCHAUER MANUFACTURING. 4500 Alpine Ave., 
Clnclnnat~ OH 45242. Tel: 513-791-3030. FAX: 513-791-
7192; Empl: 195; SIs. Mgr: A. A. Groenewold; Dist. Mgt: 
Dan Shaw 

SCHELL INC .• P.o. Box 12689. 2800 22nd St N. Sl 
Petersburg, FL 33733, Tel: 813-922-2800, 8OD-237-26oo. 
FAX: 813-622-6800; EmpL: 50; SIs. Mgr:Tom Enneking; 
Dist. Mgt: Steve Hahn 

SCHENCK PEGASUS CORP. 2690 John R, Troy. MI 
48083, Tel: 313-689-9000. TWX: 81G-232-1529. FAX: 313-
689-8578; Empl: 130; SIs. Mgt: David SalIberg 

SCHlEGEL CORP •• P.o. Box 23197. Rochester. NY 14692, 
Tel: 716-427-7200, TELEX: 6854121. FAX: 716-427-9993; 
EmpL: 500; SIs. Mgt: Duncan Tyrrel 

SCHLEUNIGER USA INC •• 150 Dow St Tower Four. 
Manchester. MI 03101. Tel: 803-668-8117. FAX: 603-666-
8119; Empl: 11; Sis. Mgt: Charles C. S. Bums 

SCHLUMBERGER INDUSTRIES. Tranducers Div. 
11321 Richmond, M-l02. Houston. TX 77082, Tel: 713-
558-2587. TELEX: 791209. FAX: 713-558-6954; SIs. MgT: 
Robinson Ord 

SCHLUMBERGER INSTRUMENTS. Schlumberger 
T echnlgs .• 829 Middlesex Turnpike, Billerica. MA 01821. 
Tel: 508-671-9700. 1-8Q()-225-5765. FAX: 508-671-9704; 
Empl.: 70 

SCHLUMBERGER INSTRUMENTS, Schlumberger 
Technologies. 20 North Avenue. Burlington. MA 01803. 
Tel: 617-229-4825. FAX: 617-229-4685; FSC No.: 11316; 
EmpL: 50; Sis. Mgr: Michael Milona 

SCHNEIDER CORP. OF AMERICA, 400 Crossways 
Park Orive. WoocIlUry.NY 11797. Tel: 516-496-8500. FAX: 
516-496-8524; EmpL: 13; Sis. MgT: Dwight Lindsey; Dist. 
MgT: Dwight Lindsey 

SCHONSTEDT INSmUMENT CO .• 1775 Wlehle Ave.. 
Reston. VA 22090. Tel: 703-471-1050. FAX: 703-471-
1795; Empl.: 45; SIs. Mg,: O. K Davis 

SCHorr CORP, 1000 Parkers Lk. Rd. Wayzata, MN 
55391. Tel: 612-475-1173. FAX: 612-475-1786; FSC No.: 
80023; ErnpL: 325; SIs. Mg,: A. Schmitt 

Local Sales Offices & Reps 
MA Needham, Hatch Assocs. ............. 617-963-3306 

SCHOTT ELECTRONICS. 42 Silvermine Road. Seymour. 
CT 06483. Tel: 203-681-0102, TWX: 71D-451-8911. FAX: 
203-881-Q098; EmpL: 150; SIs. MgT: Ross Wieringa 

SCHOTT GLASS TECHNOLOGIES. INC .• 400 York 
Ave., Duryea, PA 16642. Tel: 717-457-7485, TWX: 51 G-
671-4535. FAX: 717-457-6960; FSC No.: 23-169-1403; 
Empl.: 500; Sis. Mg,: J. Nirnmer1roh 

SCHRACK NORTH AMERICA CORP •• 1995 Pond 
Rd.. Ronkonkoma, NY 11779-7209. Tel: 516-737-0099. 
FAX: 516-737-2550; Empl.: 10; SIs. Mg,: John Walsh; 
Dist. Mgt: Christopher Meza ............. 8·1570-1576 

Local Ssles Offices & Reps 
AL Huntsville, DHR Mktg. ..........•..... 205-533-5165 
/>2 Phoenix, CPS Assoc. ................. 602-246-1097 
CA Arcadia, Van Gatt & Assocs. .......... 818-445-9728 
CO Boulder. Stratford Grp. ..•.......•...•. 303-53G-3194 
FL Miami, Omnilron ............ . . . . . . . . .. 305-448-0050 
FL Tampa, SAT Mktg. ..............•...•. 813-884-4805 
IN Mishawaka, Power Comp. .......•.... 219-256-6630 
MO Hazelwood, Acorn Elctma ............ 314-731-2002 
MD Hunt Valley. Eagle .................... 301-666-3930 
MA Swansea, Poisson & Assoc. .......... 508-677-3855 
MI Ypsilanti. Tech Rep ................... 313-572-1950 
MN Roseville, TLC ........................ 612-483-2226 
NJ lawrenceville, DVS Co. ............... 609-696-1112 
NJ Matawan, Sheppard .................. 201-566-0095 
NY Liverpool. Lynn .•...........•....•..•. 315-457-6859 
NC Raleigh. Spears....................... 919-79D-7606 
OH Highland Hta. KT 10epc0 ............. 216-442-6200 
PA Gibsonia, Lynn ...................•... 412-443-3670 
TX Dallas. Pro Sia ........... : .•.......•. 214-387-0344 
WA Bellevue, Caruso & Co. ............... 206-454-1261 
Can Ontario. Honeywell Lid. ............... 416-293-8111 

Local Di:Jtrlbutors 
AL Birmingham, ACK Ind. ................ 205-322-0568 
/>2 Tempe, Control Dea Supp. •........•. 602-629-7981 
CA City of Industry. rrAL ......•.....•.... 818-968-8515 
CA San RaIae~ Elctma Plus . . . • . . . . • . . . .. 415-457-0466 
CO Denver. CSID . . . . . . • . . . . . . . . . . . . . . . .• . 303-292-9594 
CT Middlefield, Control Dea SupP. . . • • . . .. 203-349-0200 
FL Ft Lauderdale, Southeastem Elctma 

GA Stone Mountain. Control Des. Supp. .. 
10 Boise, Bolen's Control House ........ . 
IL Carol Stream. Lectro Camps. ........ . 
IN Indianapolis, Control Dea Supp. •...•. 
IA Marion. Control Dea Supp. ...... ' ...•.. 
KS Kansas City. Control Des. Supp. •...•. 
ME Gray. Longhill Electro. Tech. •...•..... 
MD Gaithersburg, ~is EIec. .•..•......... 
MA Norwood. Emtel ...••••.....•......... 
MI Ypsilanti, Tech Rep ••...•..•.......... 
MN Minneapolis, Conirol Dea Supp. ..... . 
MO St Louis, Control Dea Supp. ....•..... 
NJ LocI, Nidlsco ..•..•.........•..•.....• 
NJ Paramus. Electro Control Supp. •...... 
NJ Pennsauken, IMS Olstbn. ...••.•.•.•.• 
NY Newburgh, Electro ......•............. 
NY Ronkonkoma, All American ......•.... 

305-563-4131 
404-979-3500 
208-383-5280 
706-89D-0520 
317-788,4559 
319-373-2923 
913-362-4248 
207-657-2183 
301-1140-9640 
617-769-9500 
313-229-2961 
612-721-1628 
314-426-3150 
201-773-1771 
201-636-2112 
609-662-1770 
914-561-5330 
518-981-3935 

SCHUST 
NC Charlotte. C.P.8. .............•........ 704-588-4410 
NC Pineville, Control Des. Supp. .......... 704-588-4410 
OR Portland, Dunn Elctrns. ...•••.•.•....• 503-285-0214 
OR Porttand, 04 Controls, Inc. ............ 503-231-8058 
PA Malvern. Control Des. Supp. .......... 215-296-0150 
TX Dallas. Control Des. Supp. ............ 214-358-1441 
TX Houston. Wollord Elec. ....•..•....... 713-847-3583 
WA Boseman, C.E.D. ...................... 509-535-8891 
WA Seattle, SlUsser EIec. Co. ............. 206-824-8770 
Can Scarborough. Honeywell .............. 514-337-1104 

SCHROFF INCORPORATED. 170 Commeroa Dr. 
Warwick. RI 02886. Tel: 401-732-3770. FAX: 401-738-
7988; Empt.: 120; SIs. Mgt: WilHam Bottis 

SCHUMACHER ELECT. CORP. 7474 N. Rogers Ave., 
Chicago, IL 60626. Tel: 312-973-1600. FAX: 312-973-
7781; Empl.: 700; Sis. Mgr: Noonan Patinke 

[§] SCHURTER 

FAX: 707-778-6401 
SCHURTER, INC •• 1016 Clegg Ct., Petaluma, CA 94952, 

Tel: 707-778-6311; FSC No.: 61935; SIs. MgT: Bruno H. 
Sctiurter ... A.1638-1639; 801389, 1771; Co1516-1520 

Local Sales Offices & Reps 
AL Madison, Benchmark Tech. Sia Inc. . .. 205-464-0033 
/>2 Scottsdale, JK & Assoa . . . . . . . . . . . . . .. 602-99()-86Q4 
AR Little Rock, Ooby Assoc. .............. 501-221-0326 
CA La Habra, Cygnus Sis. Engrg. Corp. ... 213-691-2993 
CA San Jose. Arnold Tech. SIs., Inc. ...... 408-954-0400 
CO Broomfield, Summil West Mklg.. Inc. .. 303-46G-9800 
FL Pompano Sch .• IMR, Inc. .............. 305-942-2449 
IN Carme~ Newton & Assocs. . . .. .. . . . . .. 317-57,7-5895 
GA Norcross. Benchmark Tech. Sis. Inc. .. 404-446-1711 
IL Arlington Hgts., MJ Petersen & Assoc.. Lid. 

708-577-8200 
MN Sh-.;,:.;.;;~F;.;.;k·,W,(;~y·Mki~·::::: 612-474-2850 
MS Jackson, Doby Assocs. ............... 601-981-1138 
MO St Louis, Acorn Elctma Inc ............ 314-421-1751 
NH Nashua, Bell Controls ................ 603-862-6984 
NJ Ho-Ho-Kus, D. J. Fisher Co. . . . . . . . . . . . 201-652-0090 
NJ Medford, Champion EIctrn Sis. Co. . . .. 609-983-0932 
NY Fairport, TAC SIs, Inc. ................. 716-377-2250 
NC Raleigh. Benchrnelk Tech. Sia Inc. .... &19-85D-0833 
OH Beechwood, Electronic Salesmesters 

OR Hillsboro, Doran Sia ................. . 
TX Dallas, Reese & Assocs. ............. . 
lIT Sa~ Lake City. Prorep Mktg. .......... . 
WA Redmond, Doran Sia ................ . 

Local Distributors 

216-831-9555 
5Q3-84G-45oo 
214-224-1000 
801-266-3434 
208-885-1685 

CA Irvine, Kensington Elctrns., Inc. ........ 714-588-0575 
CA Livermore, Quail Elctma,. . . . . . . . . . . . .. 415-373-6700 
Cl Walfinglord, Sager EIctrna ............ 203-265-4800 
FL Orlando. Sager ....................... 407-24D-3114 
GA Norcross, NRC-Jarco Dixie. Inc. . . . . . .. 404-729-0411 
IL Elk Grove Village, Nu-Way Elctrn. Distrbs. Inc. 

.............•......................... 708-437-7120 
MD Columbia, Sager Elctrns. . . . . . . . . . . . . .. 301-995-6580 
MD Rockville, FIC Corp. .................. , 8OD-838-6594 
MA Hingham, Sager EIctrna .............. 617-749-7800 
MA Sandwich. JV actms. ................ 508-833-0700 
MN Plymouth, Leeds Electro Camps.. Inc. 

NH Salam, Sager Elctma .•.•..•.......... 
NY Hauppauge, Sager EIctrna ........... . 
NC Raleigh. Sager Elctrns. ............... . 
OH Strongsville. Fuss World ............. . 
OR Tualatin, Moore Elctrns., Inc. . ........ . 
PA Harrisburg, Ad-Tech Elctms., Inc ...... . 
PA Mars, Sager Elctma ................. . 
PA McKean, Advacom ..........•.•.....• 
PA Philadelphia. Sager Elctma .......... . 
TX Dallas. Fuses, Inc. . ......•............ 
WI Oconomowoc, GW EIctrns. Lid. ...... . 
Can Markham, Onl, Birde Mklg. .......... . 

612-557-1277 
603-898-1348 
516-348-1300 
919-85G-9550 
216-238-1330 
503-692-5333 
717-561-9905 
412-772-2233 
814-476-7774 
215-484-4336 
214-341-6407 
414-567-9445 
416-477-7722 

SCHUSTER ELECTRONICS. 8 Beattie Court, Huntington. 
NY 11530, Tel: 516-271-0590; SIs. Mgt: Max Schuster 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 779 



SCIENC Manufacturers and . Sales . OffIces Directory 
SCIENCE ACCESSORIES CORP. 200 Watson Blvd., OH 

StraIfoId; CT 06497,TeI: 203-386-9978, FAX: 203-G81.. PA 
Willoughby, VaI-SkoI Sis. ..........•.. 211H142 .. 6021 
KIng 01 PrussIa, Fraedman-MaIIa Assocs. 
•• . .• . . •.• . • . . . . . . . . •. . •. . . . • . ... . . . . • . . 2115-337-9211 9270; EmpL: 40; SIs. Mgt: H. A Cleveland 

TX Rich8Idson, Eagle Mkig. •....•....••.. 21+238-5383 
SCIENCE & ENGRG. CONSUlTANTS, INC. 1820 WI IlrookIieId, H-aand Tech. MkIg. ••••. 41+792-0920 

Dlaoovery St, Ste. 300, ReIIton, VA 22090, Tel: 703-471.. Local DistrlbuIors 
1600, FAX: 703-281-9ne;~: 2; SIs. Mgt: Cr. Joseph CA Garden Grove, NaIL Cap. Supp. ....•.. 71+892-n44 
T. SIewick CA San Jose, Con.,ass Camps. .......... 406-432-7575 

SClENCE/B.EC1RONICS, P. 0. Box 986, Dayton, OH 
45401..()986, Tel: 513-859-5555, FAX: 513-859-7930; 
EmpL: 25; SIs. Mgt: E. E. Pohl; DIal. Mgt: J. Tanksley 

SCIENTECH, INC •. 5849 Arapahoe Ave., Boulder, co 
80303, Tel: 303-444-1361, 800-525-0522, lWX: 91«»40-
0994, FAX: 303-44+9229; EmpI.: 35 

CT WallngIord, ~ EIcIms. •..••.•• 203-265-9900 
FL Ft Lauderdale, Brothels EIec. ..•.•..•. 305-561-11700 
FL Ft. LauderdaI8. NRC EIctms. •....•.... 305-n2-4500 
II. BensenvIlle, Voyager EIec. •....•...... 312-860-1300 
.. Schaumburg, Q.ps. •..•...•.......... 312-884-6620 
MA Burlington, T.Le...... .•..•............. 617 .. 273-0140 
MA Framingham, Now EIcIms. ............ 617 .. 235-9501 
MA N. Chelmsford, Pilgrim EIec. ........... 617-454-98119 
MN. EItzen, Capacitor Assocs. ............. 507-495-3130 

SCIENTIFIC-A TI..ANT A, INC., See Optima Enclosures MN Fridley, Voyager Ek:Ims. .:............ 612-571 .. nee 
NJ E. Brunswick, Brothers EIctms. .•.••••• 201 .. 238-2200 

SCIENTIFIC INSTRUMENTS, 4400 w. Tiffany Dr. West 
Pam Baach, FL 33407, Tel: 407-981-8500, FAX: 407-981 .. 
8556; FSC No.: 591197614; En1JI.: 52; SIs. Mgr: Mike 
Capers; DIal. Mgt: Mike Capers 

NJ Rockaway, Toner Inds. .. .. ... .. .. .... • 201 .. 566-9000 
NY MelvIlle, SAL ......................... 516-293-2710 
NY Ronkonkoma, Spec1rum Comp. ........ 516-737-6900 
TX Dallas, Off .. the-SheIf Camps. ... .. ... .. 21 +236-0606 
TX Ft Walth, C & W Supp. ............... 817-1l31-0395 

SCIENTIFIC RESEARCH CORP. See TRAK WA Seattle, Vesco EIcIms. ••••.••••.••.••. 206-575-3607 

Microwave Corp. 

FAX: 415-471-9752 
SCIENnFIC TECHNOLOGIES INC., Control 

Components DIY. 31069 Gensler Ad., Hayward, CA 
9454+7831, Tel: 415-471-9717, 800-221 .. 7080; FSC No.: 
52797; ~: 25; SIs. Mgt: PJuI N. Dreiaeszun 
....... ............. ... .. .................. a0 1578-1579 

SCIENnFIC TECHNOLOGIES INC., Optical Sensor 
Div., 31069 Genstar Ad., Hayward, CA 94544, Tel: 415-
471"9717, FAX: 415-471-9752; EmpL: 120 

sclTEa ELECTRONICS, INC.,8401 Aero Dr. San DIego, 
CA 92123, Tel: 619-282-0500, TB.EX: 882008, FAX: 619-
292-9120; FSC No.: 70561; EmpL: 40; SIs. Mgt: Phil 
Feinberg 

SEAFAB, INC. 14648 N.E. 95th St, Redmond, WA 98052, 
Tel: 206-661 .. 2n8, FAX: 206-882-0707; Empl: 80; SIs. 
Mgt: Bruce Murray 

SEAL TRON, INC., 9705 Readng Road, Cincimati, OH 
45215, Tel: 513-733-8400. FAX: 513-733-0131; FSC No.: 
3678; EmpI.: 140; SIs. Mgt: James Dawson 

SEASTROM MANUFACTURING CO. INC. 701 
Sonora Ave., Glendale, CA 91201, Tel: 213-245-9121, FAX: 
819-246-6803; FSC No.: 66928; EmpI.: 80; SIs. Mgt: Dave 
Buddecke 

SECMA, INC. Soorne, 17752 Skypark Circle No. 200, 
Irvine, CA 92714, Tel: 71+261-()610, FAX: 71+261-1l390; 
EmpI.:400 

SECTOR MICROWAVE IND. INC., 999 Grand Blvd., Deer 
Park. NY 11729, Tel: 516-242-2300, TWX: 510-227 .. 8075, 
FAX: 516-242-8158; En1JI.: 45; SIs. Mgt: Thomas Nelson 

SECTOR SYSTEMS CO. INC. 416 Ocean Ave., 
Marblehead, MA 01945, Tel: 617-839-2625; EmpI.: 10 

SECURITY PLASTICS, INC. 14427 N.W. 80th Ave., Miami 
SCOPE INCORPORATED, 1880 Michael Faraday Dr. Lakes, FL 33014, Tel: 305-923-5440, FAX: 305-557 .. 1431; 

ReIIton, VA 22090, Tel: 703-471 .. 5600, FAX: 703-471.. ~: 400; SIB. Mgt: Nelson Rodriguez 
1715; EmpI.: 150; SIs. Mgt: J. TIetge, Dir. PO 

SC TECHNOLOGY, INC., 368 EathartWay, Livermore, CA 
94550, Tel: 415-373-9230, FAX: 415-373-9416; SIs. Mgr: 
SusanL Karl 

SCREENPRINT, DOW, See Dow Switch, Div. of 
Screenprint Dow 

SEABOARD ELECTRONIcs, 70 Church S!. New 
Rochelle, NY 10805, Tel: 91+235-8073, TB.EX: 646289; 
EmpL: 40; SIB. Mgr: Bernie Klempner. DIal. Mgr: Subhash 
Grandhi 

FAX: 201-664-8544 
SEACOR, INc.. 123 Woodland Ave, Westwood, NJ 07675, 

Tel: 201-986-5600; EmpL: 20 ................... A.0 1137· 

Local Sales 0ffIce8 & Reps 
AJ.. Huntsville, SummH Mkig. ........... ... 205-721-1701 
AZ Tempe, FP Sis. ....................... 802-89+5303 
CA San Jose, H. W. Assocs. .............. 408-996-9iI4o 
CO o.nver, Hi-LeveI Mkig. ..•.•..•..•....• 303-680-9685 
FL Melbourne, R-Rep Co... .. .. ... .. .. .. • 407 .. 242-9800 
GA Norcross, Summit Mktg. Assoc. ••••••• 404-498-4530 
.. Inverness, Heartland Tech. Mkig. ••..• 708-358-6622 
MD Bel AIr, Freedman/MalIa Assoc. ...... 301-979-3148 
MA Sudbury, KSA 01 New England ... ;.... 506-443-5881 
MN St PJu~ The Johnson Co. ............ 612-641-1878 
MO St I..Duia, Acorn Ek:Ims. ... ............ 314-421-1751 
NJ Parlin, JMR Sis. Inc. .. .. .... .. .. .. ... .. 908-525-8000 
NM .Albuquerque, FP Sis. ................. 505-345-5553 
NY Rochester, Upstate Engg. Sis. ......•• 716-225-2383 
NC New Hill, Tom Santel Assocs. .... ..... 919-362-4091 
OH Powell, VaI-SkoI SIs. .................. 81+669-0174 

SEEa TECHNOLOGY, 1849 FoI1une Dr. San Jose, CA 
95131, Tel: 409-432 .. 7400, 1-800-333-7706, TELEX: 
296609, TWX: 9103362313, FAX: 406-432-9549; E~L: 
370; SIs. Mgt: Phil Ortiz, V.P Worldwide Sis.; Diat. Mgt: 
Pat Bringuel 

Seiko Instruments 

FAX: 213-517"7792 
SEiKO INSTRUMENTS u.s.A., INC. ELECTRONIC 

COMPONENTS, 2990 w. lomita Blvd., TorTanCe, CA 
90505, Tel: 213-517 .. 7n0; SIs. Mgr: D. Brooks 
........ :.............. A0 1481; 801117; 1)01108, 1_ 

Local Sales 0ffIce8 & Reps 
AJ.. Huntsville, Cartwright & Bean, Inc. .... 205-830-1540 
AZ ScoIIsdaIe, Fred Board Assocs. ..•••.• 802-99+9388 
AZ Tucson, Fred Board Assocs. .......... 802-299-1508 
CA Irvine, Groll Assoc. ................... 71+837-9871 
CA San DIego, Groll Assocs. ..... ,....... 619-673-4321 
CA San Jose, Ii-TecIwlicaI Sis. ........... 409-453-2111 
CO Aurora, EIecIrodyne .. .. .. .. .... .. .. .. • 303-695-8903 
CT MadIson, Focus EIcIm. Sis. ........... 203-245-4314 
FL Plantation, Gallagher & Assocs. .... ... 305-473-2101 
GA Norcross. Certwright & Bean, Inc. ..... 40+368-0180 
.. Elk Grove Village, TrIStar Grp., Inc. •..• 708-593-0200 
IN Ft. Wayne, Electro Rep Inc. ........... 219-489-8205 
IN Indianapolis, Electro Rep Inc. ......... 317-842-7202 
IA Cedar RapIds, J.R. SIs. Engrg, Inc. .... 319-393-2232 
KS 0Vertand Perk, Electri-Rep.. .......... 913-649-2168 
MI. Grand Rapids, R.P. Urban & Assoc. ... 616-245-0511 
Me Burtonsville, Glasscock Assocs. ...... 301-384-5213 
MA Taunton, Focus EIctms. Sis. ••.•...•.. 506-82+3640 
MI i:>atroIt, R.P. UIban & Assoc. .......... 313-535-2355 
MN Eden Prairie, Stan Clothier Co. •.•.•..• 612-94+3456 
MO St Louis, Elecll>-Rep ................. 314-993-4421 

NJ E. Brunswick, Shepard & Assoc. ••..•• 906-25+5757 
NY E. Syracuae, Nycom, Inc. .............. 315-437-9343 
PA Apollo, J.N. BaIley & Assoc. ........... 412-568-1392 
NC CharlOtte. CartwrIght & Bean, Inc. ••••• 70+536-0303 
NC RaleIgh, Cartwright & Bean, Inc. ..•.• , . 919-876-4132 
OH BrunswIck, J. N. BaIley & Assocs. ..... 216-273-3798 
OH Columbus, J.N. BaIley & Assocs. •••••• 61+262-7274 
OH New Lebanon, J. N. Belley & Assocs. 

OR TIgard, Electronic CoIJ1I. Sis. ........ . 
PA Frazer, IndusIriaI Comps., Inc. ....... .. 
TN Knoxville, Cartwright & Bean, Inc. ••••• 
Can Markham, On!., Birtle Mktg. .......... . 
TX Austin, TI MIdg. lric. .................. . 
TX Dallas, n. Mktg. Inc. ................. . 
TX Houslon, n. Mktg. Inc. .............. .. 
lIT Salt Lake City, EIecIrodyne .......... . 
VA Ashland, Glasscock Assocs. ......... . 
WA Mercer Island, ElectronIc CoIJ1I. SIs. .• 
WA Spokane, Electronic CoIJ1I.SIs. ••..•.. 
WI Menomonee, TrIStar Grp., Inc. ........ . 
Can Kanata, Ontario, Birtle Mkig. ........ .. 
Can St Laurent, Quebec, Bifde Mktg. ...•.. 
Can Vancouver, ac., Birde MkIg. .......... 

Local DiatribuI.oI8 

513-687 .. 1325 
503-245-2342 
215-889-0850 
61~7450 
416-4n .. n22 
512-837 .. 7272 
214-484-6800 
713-567-9100 
801 .. 26+8050 
80+796-2125 
206-232-9301 
509-456-0100 
800-85+4105 
613-592 .. 5411 
51+335-4050 
80+431-()427 

AJ.. !'IUntsville, Cypress Ek:Ims. •.•..••.... 205-533-0783 
AZ Phoenix, AerQ8pac:e S.W. ............. 802-562-2n9 
AZ Phoenix, SterlIng EIcIms. ............. 802-437-5565 
AZ Tempe, Cypress EIc1ms. .............. 802-966-2258 
CA Buena PI<, Cypress EIctms. ........... 714-40+0445 
CA Chatsworth, StarIng Ek:Ims. .......... 818-407-9850 
Me Columbia, Sterling Ek:Ims. ............ 301 .. 290-3600 
CA San DIego, Cypress EIcIms. .......... 619-535-0011 
CA San DIego, StarIng EIctms. ........... 619-56G-8097 
CA San Jose, Electro AUianca. Inc. • . . . . . . . 408-280-0221 
CA Santa Clara, Cypress Ek:Ims. ....•.... 406-980-2500 
FL Sunrise, All American ................. 305-572-7999 
CA Tustin, OBI ........................... 71+256-1411 
CA Tustin, SterlIng Ek:Ims. ............... 71+259-0900 
CA Woodland Hills, Cypress EIctms. ...... 816-710-nao 
CO Englewood, Cypress EIcIms. .. .•.••.•• 303-792-5629 
CO Englewood, StarIng EIcIms. .......... 303-792-3939 
CT Wailinglord,.Starlng EIcIms. .......... 203-265-9535 
FL Melbouma, G~ Co. inc. .... 407-951-3836 
GA Norcross, Applied Power Inc. .••..•... 40+263-0421 
IL Bensenville, Cypress EIcIms. ••••••••• 706-350-2005 
.. BensenvIlle, Goold EIctms. Corp. ... .. • 708-86IH.171 
u.. Northbrook, Classic Camps. •.•.•••..• 706-272-9650 
IL Roeemon1, Advent EIcIms., Inc.(printers only) 

..... .... .... .......................... 709-297-11200 
IN Incianapolls, Advent EIctms., 1nc.(prin1ers only) 

· . .. .. .. .. • .. .. .. .. • .. .. .. . .. .. .. .. • ... 317-872-4910 
IN Indianapolis, AM EIctms. .............. 317-843-9403 
IA Cedar Rapids, Advent EIcIms., Inc.(printers only) 

....................................... 319-363-0221 
IA Cedar Rapids, Dee EIcIms., Inc. ....... 319-365-7551 
KS Lenexa, SterlIng EIctms. .............. 913-492-5406 
LA West Wego, Sterlng EIctms. .......... 504-438-1418 
Me Middletown, Current Camps. .......... 301-473-5333 
MA Norwood, EmIeI ...................... 617 .. 789-9500 
MI SouthIIeId, RM EIctms................. 313-262-1582. 
MA Woburn, SterlIng EIcIms. .. .. .. .. .. .. .. 617-936-9200 
MI Farmington Hills, Advent EIcIms., Inc.(prinIera only) 

................................... : •••• 313-4n"1850 
MI Grand RapIds, AM EIctms. ............ 616-531-9300 
MN Eden Prairie, Cypress EIctms. • • . • • • • • . 612-93+2104 
MN MinneapoIa, Aerospace ~ Suppa. 

• . . . . • . .. . . . • . . • • • • . .. . • . • • .. • • • . • . . • . • 612-66+4725 
MN Minneapolis, SterlIng EIctms. .. .. .. .. .. 612-831 .. 2666 
NJ EdIson, SterlIng EIctms. ............... 906-417 .. 1000 
NM Albuquerqua, Starting EIctms. ••.•••••. 505-66+1900 
NY HewtaII, MetropolItan SIs. ............. 516-599-7900 
NY Mt Vemon, OAR EIcIrn& •••••••••••••• 91+899-2224 
NC RaleIgh, Century EIctms. ..... .. .. .. .. • 919-782-2116 
NY Ronkonkoma, All American ........... 516-981-3935 
OH CincimaIi, Schuster EIcIms. .......... 513-489-1400 
OK Tulsa, Sterting EIcIms. ................ 919-683-2410 
OR PorI1and, Cypress EIctms. • • • • •• • • • . • • . 503-223-9900 
OR Tualatin, Moore EIcIms. .. .. .. .. .. • .. .. 503-692-5333 
OR Beaverton, ~ (BaIIeriee Only) 

... .. ... . • . . .. . • . • • . ... • . • . • • • • • . • • • • .. 503-626-7086 
PA ~ Century EIcIms. .......... 215-831-0404 
TX Austin, S1eriIng EIctms. ............... 512-838-1341 
TX Dallas, Cypress EIcIms. .......... ..... 21+669-1435 
TX Dallas, SterlIng EIctms. ............... 21+243-1600 
TX Houston, SterlIng EIctms. "........... 713-623-6800 
VA RIchmond, Starting EIctms. ........... 80+226-2190· 
WA Bothell. Cypress EIcIms. .............. 206-483-1144 
WA Kent, Moore Eictms., Inc. .............. 206-251-9090 
WI New.Berlin, Classic Camps...... ...... 41+786-5300 
lIT Salt Lake City, S1eriIng EIctms......... 801-872-5444 
Can Burnaby, ac..ITT/RAE MuI1icomps. .. 80+291-8866 
Can Concord, On!., ITT Mulllcompa. ....... 416-736-1144, 
Can Markham, On!., Semad EIctms./DGW EIctms. 

....................................... 416-475-8500 
Can Nepean, On!., CersIen EIctms. Ltd, .... 613-726-9250 
c.. ScarbOrough, On!., carsten EIcIms. Lid 

· . . .. . .. . .. . . .. . .. • .. . .. ... . . • . • .. . .. ... 416-485-7700 

780 North American offices only. For worldwide reps & distributors, see VoL W. EEM 1991 



Manufacturers and Sales Offices Directory SERCO 
Can St Laurent, Que., CsrMal EIcIrns. lid. 

....••.•••........ . ............... . .. .. 514-334-8321 

SEIKO INSTS. USA, INC. Graphic Devices & 
Systems Div. 1130 Ringwood Ct., San Jose, CA 95131, 
Tel: 4OIH~58OO, FAX: 408-922-5840; Sis. Mgt ~ SIeve 
Dodds; DIBt. Mgt ~ Ralph KosoII 

SEIKO INSTRUMENTS USA, INC. 
Robotics/Automation DiY. 2990 W. lomita Blvd., 
Torrance. CA 90505, Tel: 213-517-7850, FAX: 213-517-
7793; EmpL: 250; S/S. Mgt ~ K. Curtis; Dist. Mgt ~ P. 
Simpson 

SEKAI ELECTRONICS OF AMERICA, INC. 14700 E. 
Firestone Blvd., Suita 122, La Mirada, CA 90638, Tel: 714-
67()'1854, FAX: 714-67()'1855; FSC No.: 8V39B; Empl: 6; 
SIs. Mgt" Lerry KIemiIntowsIci 

FAX: 714-739-1507 
SELCO PRODUCTS CO., SEL Sales, Inc.. 7580 

Stage Ad., Buena Park, CA 90621, Tel: 714-521-8673; 
EmpI.: 1 B; Sis. Mgt ~ Bill Wilkinson; Dist. Mgt ~ Rey Anton 
.. ...... ....... . . . .... .. 8·1861; Co1584; 001370-1371 

Local SaIel1 Offices & Reps 
AR HoI Springs, ASI ...................... 501-767-5444 
CA Arcadie, HMC, Inc. .................... 816-447-<l958 
CA Mission Viejo, Summit SIs. ............ 80().457-6525 
CA Sunnyvale, Pass Assocs. ............. 406-735-9040 
Fl Sarasota, Rep-USA ................... 813-923-2897 
Il Downers Grove, Gallen Assocs. ...... 709-512-0093 
IN Indianapolis, S & M SIs. & MkIgs. ..... 317-843-5519 
MA Andover, Crawford Assocs. ........... 617-47()'2122 
MS Hom lake, AS! ....................... 601-342-4989 
NY Hauppauge, Slicom ................... 516-366-4221 
NY Naples, LMS Sis. Assoc. .............. 716-374-2626 
OR Beaverton. Luscombe Engrg. ......... 503-636-6664 
PA Hatboro, AQS ........................ 215-674-3562 
TX Dallas, TIIBn- Hili co. ................. 214-241-1398 
WA Bellevue, Luscombe Engrg. ........... 206-223-1541 

Locsl Dlsltibulol8 
CA Arcedie, Parco ........................ 816-447-0958 
FL Largo, EIc1m. Precepts ...... .. .. .. .... 813-544-3636 
Il WheeUng, Hawk EIctms. .............. 312-459-4091 
MA Sandwich, JV Elctms. .. .. .. .. .. .. .. .. . 506-833-0700 
NY New YorI< City, Marlin Audio/Vldeo ... 212-541-5900 

SELECO, INC., P.O. Box 66B09,lndianapolis, IN 48268, Tel: 
317-872-4181, FAX: 317-872-0248; Empl: 30 

SELECT CONTROLS INC. 350 I Central Ave., Bohemia, 
NY 11716, Tel: 516-467-8577, FAX: 516-567-9013; Empl: 
14 

SEL-REX DlV., OMI Inti. Corp., 75 River Rd, Nutley, NJ 
07110, Tel: 201-667-5200, TELEX: 133-320, 'TWX: 71()' 
989-1423; Empl.: 250; SIs. Mgt" R. Berg . 

SEMICOA, 333 McCormIck Ave., Costa Mesa, CA 92626, 
Tel: 714-979-1900, TELEX: 676-315, TWX: 91 ()'595-1961 , 
FAX: 714-557-4541 ; FSC No.: 34156; Empl: 85; SIs. Mgr" 
Don Felder 

SEMICONDUCTOR CIRCUITS, INC., Astec America, 
Inc. 49 Range Ad., Windham, NH 03087, Tel: 603-893-
2330. FAX: 603-893-6280; Empl.: 1004; SIs. Mgr~ Dale 
Raveney, VP MkIg. & Sis. 

SEMICONOUCTOR PACKAGING MATERIALS CO. 
431 Fayette Ave., Mamaroneck, NY 10543, Tel: 914-696-
5353, FAX: 914-696-5386; Empl: 30; SIs. Mgr ~ Ken Huth 

SEMICONDUCTOR TECHNOLOGY, INC. 3131 S.E 
Jay Sl, Stuart, FL 34997, Tel: 407-283-4500, FAX: 407-
286-8914; FSC No.: 50891; Empl: 45 

Local Sales Offices & Reps 
AZ Scottsdale, Fred Boerd Assocs. •. . • . .• 602-994-9388 
AZ Tucson, Fred BoerdAssocs. .......... 802-299-1508 
CA Costa Mesa, Solid S1ate Sis. .......... 714-65().8414 
CA Moumaln VIew, Leddy Assocs. .. . .. . .. 415-969-6313 
CO Englewood, Component Sis. .......... 303-779-80s0 
FL SInger Island, KOI .................... 407-848-7313 
Il Downers Grove, Nextek .............. 706-719-0099 
IA Cedar Rapids, lorenz SIs. ;........... 319-377-4666 
KS Overland Park, Lorenz SIs. ........ :... 913-489-1312 
MD Towson, ArboIek ..................... 301-825-0775 

MA Burlington, Conti-Younger ............ 617-273-1582 
MN Minneapolis, Bill Deming & Assocs. ... 612-1188-5000 
MO St Louis, Lorenz Sis. ................. 314-997-4558 
NE Lincoln, Lorenz Sis. ................... 402-474-7094 
NY Henderson, Fred Boerd Assoc. . . . . . . .. 702-564-5528 
NJ Hasbrouck HeIghts. Comp Tech Sis... 201-288-7400 
NM Albuquerque, QA Elctms. ............ 5O!HIIIB-1121 
NY New Hyde Park, Comp Tech SIs. ..... 516-593-2628 
NY Rochester, EIecIra SIs. ................ 716-427-7860 
NY Syracuse, EIecIra SIs. ................. 315-463-1248 
OH T!pp City, Cleary SIs. .................. 513-667-7703 
OR Portland, Index lni:. ................... 503-297-3364 
PA Paoli, Stitzer Assocs. ................. 215-644-5500 
TX Dallas, M-Rep ........................ 214-484-5711 
TX Houston. M-Rep ...................... 713-986-7613 
UT Midvale, Arrowhead SIs. .............. 801-561-5668 
WA Bellevue, Index Inc. ................... 206-451-9635 
Can Montreal, Que., SoNd S1ate Engrg. ..... 514-481-3313 

SEMIKRON, INC. lIE Executive Dr. P.O. Box 66, Hudson, 
NH 03051-1l066, Tel: 803-683-8102, 1-I100-256-13OB. 
FAX: 603-883-8021; FSC No.: 58687; Empl: 74; SIs. Mgt~ 
Frank Haase; DIBt. Mgt ~ John Flannery 

SEMTECH, 652 Mitchell Ad., Newbury Park, CA 91320, Tel: 
805-496-2111, TWX: 91()'336-1264; FSC No.: 
14099;Mu1tiple; Empl: 200; S/s. Mgr~ Bud Hultz; DiIl/. 
Mgt" Bud Hultz 

SEMTECH CORPUS CHRISTI, Semtech 
Corporation, 121 In1amaIional Dr. Corpus Christi TX 
78410, Tel: 512-289-0403, FAX: 512-289-0472; Empl: 200 

SEMTRONICS CORP. 211 Prospect PI<., P.O. Box 2248, 
Peachtree City, GA 30269, Tel: 404-487-6681, FAX: 404-
487-1128; Empl.: 30; SIs. Mgt" M Cowart 

SENCORE, 3200 Sencore Dr. Sioux Falls, SD 571 07, Tel: 1-
80().736-2673, 605-339-0100, FAX: 605-339-0317; FSC 
No.: 33347; EmpL: 230; SIs: Mgt" George Gonds 

SENIOR INOS. INC. 610 Pond Dr., Wood Dale, Il 80191, 
Tel: 312-35()'1600. FAX: 312-35().1654 

Sensor Scientific, inc. 

FAX: 201-227-8063 
SENSOR SCIEN11FIC. INC., 6 Klngsbridge Ad. Fairfield, 

NJ 07006, Tel: 201-227-7790, 8O().524-1610; FSC No.: 
0AES7; EmpJ.: 125; SIs. Mgt~ Donna C8puIo 
.. ..... ... ..... ... ....... .................. 801882-1883 

Local Sales Offices & Reps 
CA Irvine, Vale EIcIm. Assoc. ............. 714-551-4004 
CA Mountain View, Shaw Tech Inc. ....... 415-961-4775 
CA Van Nuys, Vale EIcIms. ............... 811H05-0283 
CO Fl Coline, Rep. Sis. .. .. .. .. .. .. .. .. .. . 303-226-1504 
FL Boca Raton, Tech Sis. Spec. .......... 407-391-3718 
Il Des Plaines, ESCO Assocs. .......... 312-296-5310 
KS Overland Pk., Markline Technlgs. ..... 913-6Bl-BBBO 
MA lexington, Jodan Technlg. ............ 617-BB3-BB9B 
NY Syracuse,ADCON .................... 315-432-4409 
NY W~1iamsvIIIe, CEF Tech. SIs. .......... 716-633-7324 
OH Medlne, J.e. HoIsIetter ................ 216-241-4880 
PA Harlysville, Thomas Jackson Assoc... 215-256-BB77 
TX Dallas, AlHed Comps. Inc. ........•.... 214-236-0408 
TX Houston, AIfied Comps. Inc. ........... 713-988-1600 

SENSOR SYSTEMS, INC. B929 Fullbright Ave., 
ChsIsworth, CA 91311, Tel: 816-341-5368, TELEX: B9-
1583, FAX: 816-341-9059; SI8. Mgt~ E. ScIv1eider 

SENSOTEC, INC. 1200 Chesapeake Ave., Columbus, OH 
43212, Tel: 614-4B6-7723, TWX: 81().482-1188, FAX: 614-
486-0506; FSC No.: 29927; SIs. Mgt ~ Jack Fail 

SENSYM, INC. 1255 Reamwood Ave., SUMYVale, CA 
94089, Tel: 406-744-1500, FAX: 406-734-0407; FSC No.: 
5955; EmpL: 150; SIs. Mgt ~ Fred Jones; DIBt. Mgt" Fred 
Jones 

SENSIDYNE,INC.I6333 Bay Vista Drive, Cleerwaler, Fl SENTECH, INC. 518 Ayers Ave., Cheltenham, PA 19012, 
34620, Tel: 813-53().3602, 1-80().451-9444; EmpL: 70; Tel: 215-663-0422, FAX: 215-663-0461; EmpL: 4 
SIs. Mgr ~ Joe Gilberti; DisI. Mgr" Bob Bo\IIni 

SENSITEK CORPORATION, See Biddle Instruments 

SENSmVE RESEARCH INSTRUMENTS, 25 Dock 
Sl, Ml Vemon, NY 10550, Tel: 914-699-9717, FAX: 914-
699-9410; FSC No.: 32590;16034A; EI11JI.: 35 
........................................... 001322-1324 

Local Sales Offices & Reps 
AZ Scottsdale, Williams Assocs. .. . . . . . . .. 602-484-0790 
CO Commerce City, Williams Assocs. ... .. 303-289-5647 
IL Uncolnwood, SafIro & Assocs. ........ 709-677-9722 
LA Metairie, Data MkIg. Assocs. .......... 504-833-3655 
MA Lexington, Zieco ...................... 617-861-8300 
MI Southfield, CornIeIInstrs. co. ......... 313-356-2505 
MN Minneapolis, Hei-l.iIe Sis. ............. 612-55().Q506 
NM Albuquerque, Wiliams Assocs. ....... 505-255-1638 
NY Mount Vernon. EIcIrI. Instr. Svc. ....... 914-699-9717 
OH Cleveland, CornIeIInstrs. co. ......... 216-442-8080 
OH Columbus, CornIeI Instrs. Co. .....•... 614-876-8305 
OH Dayton. ComteIlnstrs. Co. ............ 513-426-5310 
OK Tulse, Data Mklg. Assocs. ............ 916-494-2711 
PA Pittsburgh, Comtellnstrs. Co. ......... 412oS22-5720 
TX Austin, Data MkIg. Assocs. .... .. .. .. .. 512-338-4701 
TX Dallas, Data MkIg. Assocs. .... .. .. .... 214-661-0300 
TX Houston, Data MkIg. Assocs. ......... 713-954-5020 

SENTRY MANUFACTURING COMPANY, Crystal 
Park, Chickasha, OK 73018, Tel: 405-224-6780,· FAX: 405-
224-8608; FSC No.: 5955; Empl: 30; SIs. Mgt ~ Barbara 
Maberry 

SERCO PRODUCTS DlVISION:SERCO MOLD, 
INC., 612 Commercial Ave., Covine, CA 91723, Tel: 818-
331-0517, 8O().843-8172(CaIH.), FAX: 816-331-8584; 
Empl: 45; SIs. Mgt" Nell Reckon ........ C.11GO-1101 

Local Sales Offices & Reps 
CA Covine, Serco Prods. ................. 816-331-0517 
CA Valencia, Lessing & Assocs. ..••...••. 805-295-0225 
GA Noroross, HollIngsworth & Stil~ Inc. ... 404-447-1700 
Il Cary, Ellinger SIs. Corp. ............... 706-639-1850 
MA Burlington, Gerber Sis. Corp. .......... 617-229-1150 
MO Florissant, Deillron eo.. Inc. ........... 314-839-0033 
NY Latham, l-Tron Corp. ................. 518-785-5032 
NY Pl Washington, Ashtec, Inc............ 516-767-0336 
PA Fl WasIingIon, Simon MkIg. Consultants 

. . .. .. .. . .. .. . .. .. . .. .. .. .. .. .. .. .. .. .. 215-628-3394 
TX Richardson, R F. KImball eo.. Inc. ... .. 214-231-3447 
Can Ontario, Avolronics lid. ............... 416-475-2024 

Local DIsItibuIors 
AL Montgomery, Handay's EIcIm. CII. Inc. 

TX San Antonio, Data MkIg. Assocs. ...... 512-342-3031 AZ 
WI Lake Mills, Sallro & Assocs. ......... 1-800-327-0312 AZ 

Phoenix, Capital EIctms. ............ .. 
205-262-4885 
602-252-5897 
602-437-8633 
~1173 
818-348-0510 
714-850-2001 
714-944-4952 
213-391-6763 
8O().522-00B4 
415-77().3797 
B05-9BB-7272 
213-421-3786 
213-482-1383 
213-674-2366 
B05-4B6-B353 
415-496-6100 
818-793-1195 
818-966-6461 

Can Baoonsfield, Que., Mesurina L1ee Illd. AZ 
.. .. .. . ..... ..... . .. . .. .. . . ..... . .. . ... 514-63().5990 CA 

SENSrTRON SEMICONDUCTOR, RSM Electron 
Power DiY. 221 W.lndustry Ct., Deer Park, NY 11729, Tel: 
516-586-7600, FAX: 516-242oS79B; FSC No.: 13409; 
EmpL: 150; SIs. Mgt ~ Bryan Rogers; Dist. Mgt ~ Bryan 
Rogers 

SENSORAY CORP., 44160 Old Warm Springs Blvd., 
Fremont, CA 94538, Tel: 415-657-7290; EmpL: 6; SIs. Mgt ~ 
Richard Soundy 

SENSOR CORP. Box 140, Scottdale, PA 15683, Tel: 412-
887-4080, FAX: 412-887-0363; Empl: 6 

CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 

SENSOR DEVELOPMENTS INC. PO Box 290, Lake 
Orion, Ml4B361, Tel: 313-391-3000, FAX: 313-391-0107; CA 
Empl: 45; SIs. Mgt ~ James J. Beb/srz CA 

SENSOR PRODUCTS, INC. 71 W 23rd Sl, SIB. 1500, 
New YOlk, NY 10010. Tel: 212-675-0201, FAX: 212-645-
8436; Empl: 2 

CA 
CT 
FL 
FL 

Phoenix, EIcIm. Emporium Inc. •.....•. 
Tucson, Electronic City .............. . 
Canoga Park, Sandy's EIcIms. •.•...•. 
Costa Mesa, Mar VBI:l EIctms. ........ . 
Cucamonga, AbIeIronics ............ .. 
Culver City, DOW EIcIms. ............ . 
EI Monte, Marshaliind. .............. . 
Fremont, Fry's EICIms. .............. .. 
Goleta, DOW EIcIrns. ................ . 
Hawllan Gardens, DOW Elclms. •..... 
Hollywood, PacIfic RedIo Exchange ... 
Inglewood, Inglewood EIcIms. .•.•...• 
Oxnard, DOW EICIms. .............. .. 
Palo Alto, Fry's EIcIms. .............. . 
Pasadena, DOW. EIcIms. ............ .. 
Pomone, DOW EIcIms. .............. . 
Sacramento, Mar VBI:l Calilomia RadIo 

San Jose, Quernent Elctms. .......... 
Santa Marie, EIcIm. Parts Supennarl •. 
Sunnyvale, Fry's EIcIms. ............ .. 
Wallingford, MIdstate EIctms. ........ . 
Orlando, AtlantIc Comps. FL ........ .. 
Tampa, Sunex EIcIm Supp. Inc. ..... . 

916-922-6531 
406-996-5900 
B05-925-B604 
406-733-1770 
203-265-9900 
407-354-0435 
813-685-4074 
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SERCO Manufacturers and SalesOHices Di~ory 
FL west Palm Beach, Dolphin Ek:tm. Supp. Inc. IN, R. Wayne, Don*lo, Inc. ............. .. LDcaJ Sales Offices & Reps 

............. : ......................... 305-651HI66 IN lncIanapolis, Domino, Inc. ........... .. AL Daphne, Interep Assocs. .............. 205-621-1036 
IL So. Holland, Union EIctma. Dial ... . . . . 312-3334100 
MA Burfinglon, A1IanI1c Cornps. ........... 617-:!70-0051 
MA Lynn, Land EIctma.Inc. .;............. 617-592-2220 
MI DetroIt, EIctm. Parts Co. .............. 313-891-7400 
MN S. MlnneapoHs, Tortec Corp. ...••..••• 612-866-3662 
NV Las Vegas; S8ndy's EIctma. . . . . . . . . ... 702-363-8353 
Nd Lad, NIdIsco Inc. ................... ,. 201-773-1771 
NY . Woodside, SWitches Unllmhed ......... '718-476-5000 

KY louisville, Domino, Inc. ............. .. 
MD, Columbia, Stein Inslrs. ............... . 
MA Ashland, NEDT, Inc. ................ .. 
MI Hazel Park, Tlby Co ................. .. 
MN Minneapolis, Tha Mark Co. ........... . 
MD St louis, Adelphi, Inc. ............ , .. .. 
MT BlIHngs, UnR Procass ............... .. 
Nd lillie FaRs, KLS Assocs. ............. . 
NM Albuquerque, TMA, Inc. ............. .. 
NY Rochester, RiIec Entprs., Inc. ........ .. 

AL Huntsville, Interap Assocs. ............ 206-681-1096 
fI\Z. T8mpe, EIecIronIc Tech. SIs. .......... 602-921-7122 
CA Newport Bell, PIustronk:s ....•..... ... 714,476-8009 
CA San Diego, Mesa Cornps. ............. 619-276-6021 
CA San Jose, Sharp EIctma. Corp. .....•... 4OB-436-48OO, 

FAX:4OII-436-0924 
CA Sharman 0&I<s, PluslrOnics ........... B16-995-8908 
CO Denver, Seale & Assocs., Inc. ......... 3O:3-68s:1980 
FL Orlando, Component Design MkIg. Co. NG Durham, Southeaslem EIctrnS. . . . . . . .. 919-636-6204 

NC Greensboro, Guilford Eictm. Supp. .Inc. 
....................................... 919-275-1365 

NC Raleigh, Southeas1em EIctma. ........ 919-826-2311 

OH Clevelaild, Tiby Co. .................. . 
OH Dayton, Tiby Co. .................... .. 
OK Tulsa, InoIek Corp. ................ , .. . 

218-456-5512 
311-841-6159 
502-425-2848 
301,596-3748 
508-881-3265 
313-547-3550 
612-933-30.26 
314-821-1232 
406-252-0456 
201-785-4450 
505-345-11921 
716-271-3170 
216-371-5335 
513-277-3822 ~ 
916-627-1500 

Norcross, Interap Assocs. ........... .. 
Glendale Hgts, SyI1eo9stic SIs. ..•...• 

407-240-3903 
404-449-6BBO 
708-858-8BB6 
219-627-6355 
316-882-6411 

NC WI~alam, Eictm. Distrbg.1nc. ... 919-723-1097 PA ChaRanham, Stein Instrm .... , ...... .. 215-379-1990 IN Leo, Mohrlield Mktg. ................ .. 
WIChita, Bake Corp. ........•..•...•..• TN Clarksville, Randolph, Hale & MaI1hews Inc. TX Richardson, ADlinsIrs. ............... . 214-680-2222 KS 

.......... .. ....... ... . .... . .... ....... 615-647-2325 WA KIrkland, UnR Process .............. .. 206-B2N)433 MD Towson, Advanced Technlg. SIs., Inc. 
TX Austin, EIectroIex, Inc. ................ 512-454-031B 
TX Dallas, ElecIroIex, Inc. ................ 214-234-0433 
TX Ft Worth, Allied EleIma. ........... , .. • 800-433-5700 
TX Houston, EIectroIex, Inc. ....... ,...... 713-526-3456 
WI Fond du Lac, Fedco EIctma. Inc. ...... 414-922-6490 
WI MIIw.aukae, Marsh EIctma. Inc. ........ 414-475-6000 
Can KIngsIon, Ont, Electronic Packaging Sye. LId. 

....................................... 613-364-1142 
Can Markham, Ont, Anna Elctms. ......... 418-475-1856 
Can Montreal, Future EIctma. ............•. 800-388-8731 

WI Waukasha, Ray KnItter Assocs. .•..... 
Can Ontario, Alpha Controls & Instr. . ..... . 

414-544-1976 
416-477-2133 

SEVEN MOUNTAINS SCI. INC, p.o. Box 650, Bpalsburg, 
PA 18827, Tel: BI4-4BB-6559, FAX: 814-4BB-6559;EmpL: 
4; SIs. MgT: Josephine Chasworth 

SFE TECHNOLOGIES, 1501 1st SL San Fernando, CA 
91340, Tel: 816-365-9411, TWX: 91Q-496-1635, FAX: 816-
365-5117; FSC No.: 96733; EmpL: 800; SIs. Mgt: Michael 
Rosenberg 

SERIAL LAB PRODS., INC. 162 Cook Lane, P.e. Box 766, 
MarJboro, MA 01752, Tel: 617-481-1684, TELEX: 965318 S. F. PRODUCTS CORPORATION, 1021 PaIker Road, 
Attn: SERIAL LAB; EmpL: 12; SIs. MgT: R. L WIedeman; Chaster, Nd 07930, Tel: 201-271-4009; EmpL: 8; SIs. Mgt: 
DIst. MgT: D. Krack Norman W. Johanson; Dis!. MgT: R. S. Johanson 

SERVOBYTE INC., P.e. Box 112, Millbury, MA 01527, Tel: SGS-THOMSON MICROELECTRONIcs, INC. 1310 
506-885-0225, FAX: 506-885-0295; EmpL: 5; Sis. MgT: C. Electronics, Carrollton, TX 75006, Tel: 214-466-6000,FAX: 
HarrIs 214-466-7602; FSC No.: 7X32B; Empl: 1700; SIs. MgT: 

Garth Nash; DIst. MgT: Jack Dauber ' 

serVO 
SER\IO CORPORATION OF AMERICA 

FAX: 516-938-9644 
SERVO CORPORAnON OF AMERICA. 111 New 

South Ad, Hicksville, NY 11802-9901. Tel: 516-936-9700; 
FSC No.: 92110 & 05627; Ernpl.: 220; SIs. MgT: G. 
Immerso •...............•...•....•... A'1827: 001077 

Local Sales Offices & Reps 
CA Dane Point, EBA MIcrowave .......... 714-240-61 Bl 
CA Del Mer, Servo WestemReg. 011. ..... 619-792-8672 
CA Los Angeles, EBA Microwave. . . . . . . . . 213-822-7510 

LDcaJ Dlsttfbutors 
VA Fairfax, Servo Eastern Reg. 011 ........ '703-591-4331 

SERVOMEX COMPANY, 90 Kerry PI., Norwood, MA 
02062, Tel: 617-769-7710, TELEX: 4430161, FAX: 617-
769-2834 

BERWl-TEIt 
FAX: 201-427-4249 

SERVO-TEK PRODUCTS CO., 1086 Goffte Rd. 

.jhalk·o 
FAX: 919-934-3298 

SHALLCO, INC., Box 1088, SmithllekI, NC 27577, Tel: ' 
919-934-3135, 1-800-876-3135; Empl.: 35; Sis. Mgr': M. D. 
Sutton .................................... 1101772-1777 

LDcaJ Sales Offices & Reps 
MN St Pau~ KencoIronics, Inc. ............ 612-645-7717 

SHALL TRONIX 

FAX: 919-965-6620 
SHALL TRONIX CORP. Preston SL p.o. Box 235, Selma, 

NC 27576, Tel: 919-965-8346; FSC No.: 5825B; SIs. Mgt: 
Joe Deans' ..................................... 001325 

LDcaJ Sales Offices & Reps 
TX ArHngton, Electronic Prod. Reps. ...... BI7-487-()377 

SHAMROCK PLASTICS & RUBBER,INC, 6330 E. 251h 
SL indianapolis, IN 48216, Tel: 317-543-3540, 800-382-
4835, FAX: 317-543-3553; EmpL: 25; SIs. MgT: Bill Crispen 

Hawthome, NJ 07506, Tel: 201-427-3100; Empl.: 60; SIs. SHAPE ELECTRONICS, INC. 901 DuPege Ave. 
Mgt: T. J. Daly ............... :................. B'1310 Lombard, IL 60148, Tel: 708-620-8394, FAX: 706-620-

SESCOM, INC., 2100 Ward Dr. Henderson, NV 99015-
0784; ErnpL: 110; SIs. MgT: Judy M. Ardolino; DIst. Mgt: 
Judy M. Ardolino 

4248, Tel: 702-565-3400, FAX: 702-565-4828; FSC No.: ' 
7Z174; ErnpI.: 12; SIs. MgT: Franklin J. Miller ... (:'1102 SHAPIRO SCIENTIFIC: INST., 3500 E. Coast HWy. 

SETRA SYSTEMS, INC., 45 Nagog Park, Acton, MA 
01720, Tel: 506-263-1400, 1-800-25-SETRA, TELEX: 
4430243, FAX: 506-264-0292; FSC No.: 53367; Empl: 110; 
SIs. MgT: Ed Cope .•.•..•.••.•.......••.. B'1948-1949 

LDcaJ Sales Offices & Reps 
AL Huntsville, BUrnette Techno Metrics •• 205-630-2832 
N< A/lChOrege, UnR Process ............. 907-522-1010 
CA Conoord, aeon. InC. .................. 415-682-2020 
CA Downey, Dynaseles Co............... 213-806-1400 
CO Westminster, RMS Sis. . .. .. .. .. . .. .. .. 303-429-1111 
FL Tampa, Quantum Measurements Corp. 

. . . . . . . . . . . .. .. . .. . • .. . . . . . . . . . . . . . . . . . BI3-933-6078 
GA Allant8. Craft Assocs. ................. 404-256-0420 
HI Honolulu, Unit Process ............... 806-834-7195 
IL CarpenterSville, Precision Meas. Prods. 

Corona del Mer, CA 92625, Tel: 714-675-1024, FAX: 71.4-
675-~; EmpL: 7 ' 

SHARP 
FAX: 206-834-8903 

SHARP ELECTRONICS CORP., Microelectronics 
Grp., 5700 NW Pacific Rim Blvd., Ste.20, Cernes, WA 
98706, Tel: 206-834-2500; SIs. Mgt: TerryManton; DIst. 
MgT: Dave Mathews .•... A.1743-1745: 1101119-1121, 

1184,1338-1341, 1581 

.............................. , .. .. .... 301-:!96-9360 
MA BurUngton, Sharp Elctms. Corp. ... ; .... 617-270-7979, 

FAX:617-229-9117 
MI Madison Hgts., OEM Sis., Inc. ......... 313-583-1500 
MN Minneapolis, Reptek .................. 612-331-1212 
NJ Allendale, Eestec Assocs. ............. 201-934-7135 
NY N. Syracuse, Micro-Tech Mktg. Inc. ... 315-456-5254 
NY Rochester, Micro-Tech Mktg. Inc. ..... 7i 8-426-OBOB 
NC Raleigh, WLA & Assocs. .............. 919-231-9939 
OH Dayton, Five Star EIctms., Inc. ........ 513-299-1718 
OH Solon, Five Star EIctms., Inc. .......... 216-349-1611 
OR Beaverton, Blair Hirsh ................ 503-841-1875 
PA Erdenheim, Omni SIs. ......... .. • .... . 215-233-4BOO 
TN Greenville, Interep Assocs. • . . . . •• . • . .. 616-639-3481 
TX Dalles, Sharp EIctma. Corp. ........... 214-991-5185 
VA Richmond, Advanced Technlgy. SIs. .. 804-320-8756 
WA Lynwood, Blair Hirsh .................. 206-774-6151 
WI Brookfield, Synergistic Sis. ............ 414-821-1516 
Can Dollard des Onneaux, Indigo EIctma. Lid. 

.. . .. . ... .. .. .. . .. .. .. . .. .. .. .. . .. . .... 514-886-6104 
Can Kanata, ant,lndigo Elctms. Ltd........ 613-831-3106 
Can Mlsaissauga, Ont, Indigo EIcIms. Lid. 

. .. . . .. .. . .. . .. .. .. . .. . .. . .. .. . .. . .. .. . 416-670-0284 
Can R1ctvnond, BC, Enerlec Sis. ........... 604-273-0882, 

LDcaJ DistrIbutors 
CA EI Monte, Marshall Inds. ............. : 
CA Saratoga, Westem Micro Technlgy. . .. 
CA TUstin, Added Value Elctms. ........ .. 
NY Farmingdale, MIIgrey ................ . 
Can Montreal, Que., Space Elctms. ., ..... . 

818-459-6574 
406-725-1860 
714-259-6259 
518-420-9800 
514-684-7710 

SHATTUCK INDUSTRIES, 23B Eleana or. Ban Lomond, 
CA 95005, Tel: 406-336-5145, FAX: 408-336-3376; SIs. 
MgT: Bruce Shattuck 

SHELDAHL, INC, 1150 Sheldahl Ad. Northfield, MN 65057, 
Tel: 507-663-6000, TWX: 910-565-2180, FAX: 507-663-
8545; EmpL: 1,257; SIs. MgT: Ed Lundstrom 

SHILlY 
FAX: 714-669-1081 

SHELLY ASSOC'ATES, INC., 14811 MylordRd., Tustin, 
CA 92BBO, Tel: 714-669-9650, TELEX: 85-2263; FSC No.: 
00303; EmpL: 30 .................. B'1122-1124, 1185 

LoceJ Sales Offices & Reps 
fI\Z. Tempe, Spectrum Assocs., S.W........ 602-966-1788 
CA Mountain VIeW, Leddy Assocs. .•...••• 415-989-6313 
CA San Diego, O'Donnell Assocs., Inc. .... 619-576-1845 
CA Torrance, O'DonneR Assocs.. Inc. ..•.. 213-539-9684 
CO Englewood, Romulus EIec., Inc. ....... 303-77O-48BB 
FL Charlotte, Q Rep, Inc. ................. BI3-379-8431 
GA Norcross, Intronics .. .. .. .. .. .. .. .. .... 4Q4.973-BB05 
IL SkOkie, Electro Tech Mktg. ............ 312-676-3151 
IN R. Wayne, Scott EIctma. .............. 218-484-7885 
IN IndianapoUs, Scott EIctms.1nc. ........ 317-841-0010 
MA Sudbury, KSA 01 New England. • . . • . .• 508-443-5881 
MI Ypsilanti, Techrep, Inc. ................ 313-572-1950 
MN Hopkins, Steve Forsytha & Assocs. ... 612-933-8267 
MO Grandview, R. R. Burton & Assocs..... 816-783-5365 
MO Kirkwood, R. R. Burto" & Assocs. ..... 314-965-0451 
Nd Boonton, TMA ....... :................ 201-263-2948 
Nd Cherry HII~ MIiIZ Banhem Assocs., Inc. 

.................................. , .. .. 609-424-0404 
NY N. Syracuse, R F. Roux Co............ 315-456-9169 
NY Port Washington, TMA ... .. .. .. .. .. .. . 516-883-2432 
NO Charlotte, Hollingsworth & Stil~ Inc. ... 800-241-5712 
NC Keinersville, Hollingsworth & Stilt Inc. 

OH Cincinnati, Scott EIcIms. ......... ; .. .. 
OH Cleveland, Scott Elctms. Inc. ......... . 
OH Kettering, Scott Elctms., Inc. ......... . 
OH Reynoldsburg; Scott EIctma. ......... . 

800-241-5712 
513-791-2513 
216-473-5050 
513-294-0539 
614-863-1281 

782 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
OR Beaverton, Luscombe Engrg. Co. ..... 503-63&-6664 
OR Portland, Temper Tech. Mkig. •.. ... . •. 503-292-8201 
PA Pitlsburgh, ScoIt EIcIms. ...•••..•..... 412-963-6116 
TX Dallas, de Forest Sis. Co. ............. 214-349-3290 
WA Ballevue, Luscombe Engrg. Co .....•.. 206-223-1541 
WI Brookfield, Electro-Tech Mkig. Assocs. 

Can Scarborough, Ont, Banke Elctms. ..... 

Local Distributors 
AR Fl SmRh, Radio, Inc. . .....•.•......... 
CA Anaheim, Sisco Inds. Inc. ............ . 
CA Fremont. VIC/T AL SIs. ......•......... 
CA San Jose, Sisco Inds. Inc. .•••......... 
CT WalYngIord, Midslate EIcIms. Co. . •..• 
IL Franklin Park, Bisco Inds. Inc. ..•...... 
IA Cedar Rapids, Iowa Radio Supp. Co. .. 
IA Cedar Rapids, Iowa Radio Supp. Co ... 
MA Woburn, Sisco Inds. •...•..••.•...•... 
NJ Cranford, Garden State Indl. Elctms. .. 
NJ Fair Lawn, Relay Specialties ......... . 
NJ QakIand, Relay SpeciaHies ....•.....•. 
NY Elmsford, WhRe Plains Elctrl. ........•. 
NY Huntington, Energy Elctrl. Supp. ...... . 
NC Raleigh, Svc. Plus Elctrns. ........... . 
OH Strongsville, Roberts Elctrns. Co, Inc. 

OH Twinsburg, Advacom, Inc. ............ . 
OK Tulsa, Radio, Inc. .....•............... 
PA McKean, Advacom ...•............... 
TX Arlington, Bisco Inds. ...........•..... 
TX Austin, Wolford Elclrns. ...•........... 
TX Houston, Wofford Elctrns ............. . 
TX Midland, ESI Supp. .................•.. 
WI Mequon. Lakeview EIcIms. ........... . 
Can Calgary, Alberta, Memoo ............. . 
Can Surrey, 8.C, Memco ................. . 

414-785-9554 
416-292-5152 

501-646-5200 
714-635-0360 
415-651-6420 
408-435-8980 
203-265-9900 
312-451-1230 
319-393-4510 
313-393-4510 
617-939-8590 
201-27~ 
201-797-3313 
201-337-1000 
914-592-9555 
516-549-2722 
919-850-9550 

216-236-1711 
216-425-6477 
916-587-9123 
814-476-7774 
817-640-7046 
512-339-1131 
713-847-3583 
915-694-9657 
414-377-8250 
403-256-3399 
604-590-1553 

SKe 
FAX: 818-764-6845 

SHINANO KENSHI CORP. (SKC~ 7525 Ethel Ave, N. 
Hollywood, CA 91605, Tel: 816-764-4266; Empi.: 7; Sis. 
Mgt: Dale Dowis ............................... 801311 

Local Sales Offices & Reps 
AL Madison, Banchmark ................. 205-464-0033 
CA Cupertino, PEl SIs. Assoc. ............ 406-253-1960 
CA North Hollywood, Shinano Kenshi Corp. 

...•.........•........•................ 816-764-4266 
CO Denver, Teeh Rep Sis. Co. ............ 303-756-7031 
CT Bloomfield, SIR Assocs. . . . . . . . . . . . . . . . 203-243-9343 
FL Melbourne, Phoenix Comps. .......... 407-723-4414 
GA Norcross, Banchmark................. 404-446-1711 
MA Westford, SIR Assocs. ................ 506-892-2500 
MI Brighton. AP. Assoc. .................• 313-229-8550 
NY Albertson, DOL Engrg. ................ 516-747-3944 
NY Pittsford, KLM Garner ................• 716-381-8350 
NC Raleigh, Benchmark .................. 919-85D-0633 
OH Columbus, AP. Assocs. . . . . . . . . . . . . . . • 614-862-1110 
OR Portland, Interteeh SIs. ................ 503-775-7885 
TX Dallas, Theodore Borek Assoc. ....... 214-985-7702 
UT SanLake CRy, Sierra Teeh Sis. ....... 801-586-9719 

Local Distributors 
CA N. Hollywood, Digilog Devices Inc. .... 816-764-9777 

ShIndengen[llAmerica.Inc. 

FAX: 805-373-3710 
SHINDENGEN AMERICA INC., 2849 Townsgate Road, 

Ste. 200, WeaHake VI., CA 91361, Tel: 600-634-3654; 
Empl.: 10; Sis. Mgr: Peter Gajewski; Dis!. Mgr: Peter 
Gajewski ........•................•.....•. 002034-2035 

Local Sales Offices & Reps 
AZ. Phoenix, Hartland SIs. .••..•.. :....... 802-492-0012 
CA Murrieta, Mil-Corn SIs.,Inc. ........•... 714-677-2097 
CA San Diego, Power Assocs. .........••. 619-275-0641 
CA Santa Clara, Integratad Tech. Sis. ...•. 406-727-3408 
CO Arvada, Arrowhead/CSl .,............ 303-423-5597 
FL Land 0' Lakes, A.J:s Power Source, Inc. 

..•.•....•..............•....•.•....... 813-996-2583 
GA Duluth, AJ's Power Source .........•. 404-441-7927 
IL Roiling Meadows, Eagle Tech. SIs., Inc. 

312-991-0700 

AZ. Scottsdale, liill Earl Assocs. ..•....... 602-994-3813 
KS Lenexe, MidIec Assocs. .. . . . . . . . • •• • • . 913-541-0505 
MD BaHimore, Chesapeake Indl. Mkig. .... 30Hi53-0476 
MI Lathrup VI, R C. Nordstrom & Co. .... 313-559-7373 
MO St Louis, Midtee Assocs. ............. 314-275-6666 
NH Nashua, Ball Controls, Inc. .......•..•. 603-88~964 
NY Hauppauge. Aurora-8chmilt .......... 516-434-1313 
NY PIttsford, Franklin Sis. Corp. .••........ 716-246-6251 
OR Beaverton, Olsen Teeh: SIs. Corp. .. ... 503-643-9486 
PA Blue BaI~ Delatronics Inc. ............. 215-641-9930 
MN Mancata, E.I. Sis. ........••..•........ 507-345-5786 
TX Richardson, Jim Gray & Assocs. ...... 214-699-9976 
TX Richmond, Jim Gray & Assocs. ....... 713-342-1710 
UT Midvale, Arrowhead/CSI .•..•......... 601-561-5688 
WA Ballevua, Olsen Tech. Sis. Corp. ...... 206-883-7792 
WI Waukesha, Eagle Teeh. Sis. ...•...... 414-549-3622 
Can Mississauga. Ont, Techrep .•.......•. 416-890-2903 
Can Nepean, Ont, Techrep .......•.•...... 613-225-9186 
Can St Lauber!, QUe., Teehrep ............ 514-337-6046 

Local Distributots 
AZ. Phoenix, Dalis EIcIm Supply. . . . . . . . .. 602-275-2626 
AZ. Tucson, Dalis Elctm Supply . • . . . . . . . .. 602-294-2628 
CO Littleton, Dusplays Plus, Inc. .......... 303-730-7333 
CT Danbury, Aved Eictm. Dist,1nc. ....... 203-744-7838 
IL Schaumburg, QPS Elctms. ............ 312-884-6620 
MD GaRharsburg, Axis Elctms. ............ 301-840-9640 
MA Andover, Aved Elctrn Dist, Inc. .....•. 506-886-3600 
MI St Clair Shores, Spemco .•..••..•..•. 313-771-2700 
NJ Pennsauken, AHa Elctms. ............. 609-489-1442 
NM Albuquerque, SummR EIec. Supp. Co. 

NM Albuquerque, Walker Eictm. Supply •.. 
OH Cleveland, Major Elctms. ...........•.. 
TX Austin, Wofford Elctrns. ......•........ 
TX Dallas, Wolford EIcIms. ......•........ 
TX EI Paso, Midland Wintronic Co. . ..... . 
TX Houston, Wofford Elctrns. •..•......... 

505-884-4400 
505-883-2992 
216-442-6200 
512-339-1131 
214-320-0294 
915-779-8391 
713-847-3583 

ShittEtsu 
FAX: 415-475-0613 

SHIN-ETSU POLYMER AMERICA, INC., 34135 7th 
St, Union CRy, CA 94587, Tel:'415-475-9ooo, TWX: 910-
336-2229; Sis. Mgr: Doug Hall ....•........•.. C.,52, 

Local Sales Offices & Reps 
FL ClearWater, Teeh-Rep Assocs. ........ 813-572-9900 
IL Crystall.ake, Mid America Reps. . . .•.. 815-455-5310 
IN Carme~ Technology Mklg. Corp. ...... 317-844-8462 
MA Laxington, Jodan Teehnlg. ............ 617-863-8898 
MO St Louis, G.M. Brown & Assocs. ...... 314-741-4424 
NJ Matawan, SP Amer1ca,lnc ...•......... 201-583-7070 
NJ Princeton, Siemens Cornps.. Inc. ...... 609-987-0083 
NM Albuquerque, F-P Sis. ......•......•.. 505-345-5553 
NY Uverpool, Gen-Tech ..•..•..•......... 315-451-3460 
NC Smithfield, ADI, Inc. ......••.•......... 919-934-8136 
OH Columbus, Siemens Cornps.. Inc. .•... 614-433-7500 
OH Strongfield, Dolfuss-Root & Co, Inc. . . • 216-236-0300 
PA Bridgeville, DoHuss Root & Co. ....... 412-221-4420 
PA Broomall, TCA Assoc. ......•......... 215-353-2022 
PA Westchester, TCA Assocs. .. ..•.. .. ... 215-692-6853 
TN Greenville,lnterep ......•........•.... 615-839-3491 
TN Greenville, Lamons Sis. Co .......•..•• 615-639-8711 
TX Arlinglon. CornpTeeh Sis., Inc. •....... 817-265-8007 
TX Austin, Co""Tech SIs., Inc. ...•....... 512-331-8922 
TX Dallas, THT Sis. ...................... 214-783-1501 
CA Irvine, Intercolm Teeh. MkIg .........•. 714-733-1879 
UT san Lake City, Lange Sis. . . . .. ... . . ... 601-487-0843 
UT SaR Lake CRy, Langs SIs., Inc. ..•..... 801-487-0843 
WA Ballevue, Micro Sis. .............. ,.... 206-451-0568 
PR Rio Piadras, Klamco EIec. ............ 809-752-6169 

Local Distributots 
MI Farmington Hills, J.L Montgomery Assoc., Inc. 

..........•...............•............ 313-489-0099 

FAX: 516-466,.0922 
SHOGYO INTERNATIONAL CORP., 287 Northam 

Blvd., Great Neck, NY 11021, Tel: 516-466-0911,"!REX:· 
4758024, TWX: 12218 •••••.••• A.2391; a.,,86, 1778; 

C.1523-1525, 1820-1821; 001058-1059, 1491, 2037 

SIEMEN 

"SHOI<AI 
FAX: 914-736-3656 

SHOKAI FAR EAST LTD., 9 Elena Court, Peekskil~ NV 
10586, Tel: 914-736-3500, "!REX: 224219; EmpI.: 362; 
Sis. Mgt: Shirlee Serber; Dist. Mgt: Robert Craig 
.............................. A.2068; a.,,87; 001080 

SHURE BROTHERS INC. 222 Hartrey Ave, Evanston, II. 
60202-3696, Tel: 706-866-2200, "!REX: 4330191, FAX: 
706-866-2279; Sis. Mgt: LZ. Morgan. VP Sis. 

SHURITE METERS, A Prime Technology Co., P.O. 
Box 185, Twin Lakes Rd., North Branford, CT 06471, Tel: 
203-481-5721, TWX: 710-452-3092, FAX: 203-481-8937; 
FSC No.: 82239; EmpI.: 15; SIs. Mgt: James L Jamieson 
............•.........•..•...••.................. 001373 

Lacsl Sales Offices & Reps 
AK Please ConsuH FacIory, Please eonsuH Faciory 

.. ... .. . .. ... .. ... . ..•.. .• .. .. . ... .. ... 203-481-5721 
CA Burbank, Modco Co. .................. 816-846-2215 
CA San Diego. Quanronics ..•............ 619-873-0118 
CA So. San Francisco, CarelI~EMA ..••... 415-673-3385 
CO Denver, Nelson Co. Inc. •........•..... 303-295-1017 
CT Gilman, Adams McGregor Inc. .....•.. 203-537-3033 
FL Lakeland, Munday Sis. Co. ............ 813-856-5806 
IL Cary, Bob Bums Assocs. .•.•••.• ,..... 706-516-3322 
IN Indianapolis, John Sukup Inc. ...•..... 317-253-5501 
IA Des Moines, The Baarns Co. . .. .. .. ... 515-255-1148 
KS Shawnee Mission, The Baarns Co. .... 913-631-0300 
MI E. Detroi1, Jack M. Thorpe Co. ........ 313-779-6363 
MO St Louis, The Baarns Co. ............. 314-434-6448 
NJ Franklin, D. F. Tobias & Co. ........... 201-751-8680 
NJ Lawrenceville, DVS Co. ............... 609-896-1112 
NY Rochester, D. F. Tobias ...•.•......... 201-751-8680 
NC Raleigh, 8.T. Funderburk Inc. ••..••..• 919-846-2373 
OH Cleveland, John Olsen Co............. 216-838-0510 
PA Glenshaw, DVS Co.................... 609-896-1112 
SC Landrum, 8.T. Funderburk Inc. ...•.... 919-846-2373 
TX Dallas, The Crockett Sis. Co. .. .. . . . .•. 214-350-3377 
Can Thomhil~ Ont, R C. Kahnert Sis. Lid 

.......•.........••......•....•••••.•.. 416-764-2596 
Can Winnipeg, ManRoba, Smith-Patterson & Assocs. 

....•.............•.•.•.•.•.••..•....•• 204-865-1376 

Local Distributors 
AL Birmingham, ACK Racio Supply ...•.. 205-322-0568 
AZ. Phoenix, Capital EIctrns. Supp. .. • . . . •. 602-252-5897 
AR Uttle Rock, CarIton-8ates ............. 501-582-9100 
CA San FranciSCO, Zack EIctrns. . . • . . . . • .. 415-624-1444 
CA San Jose, QUernents ElcimS. ......... 406-996-5900 
CA San Rafae~ Electronics Plus .......... 415-457-0488 
CO Denver, Fistelis Elec. Supp. ........... 303-829-1312 
CT New Haven, Hairy Elctms. .......•..•. 203-787-5921 
IN East Chicago, Aero Elctms... . ..• .. . . .• 219-397-8681 
IA Des Moines, Radio Trade Supp. .....• 515-286-7237 
KY Louisville, P_1ess EIclmEqpt ....... 502-637-7677 
LA Baton Rouge, ,Ralph's EIctrn Supp. ... 504-344-3761 
Me Kansas CRy, EIcIm Supp. Co .•••...... 816-931-0250 
MO Kansas CRy, Waners Indl. Elect Inc. 

•..•.....•...•.•............•.....•.• 1-600-621-5248 
NM Los Cruces, EIctrn Parts Co. .. . . . . . . .. 505-523-4578 
OH Akron, Akron EIctrn Supp. .••.•.••.••. 216-762-8618 
OH Lima. Hutch & Sons .................. 419-229-8751 
OK Tulsa, RacI"lO Inc. ....•................. 916-587-9123 
PA Reading, Barbey EIcIms. Corp. • .. .. •.. 215-376-7451 
RI Pawtucket, Jabbour Elctms. ....•...•. 401-726-4600 
TX Fort Worth, Ailiad EIctrns. .•.•.•••••• 1-800-433-5700 
TX Houston, CRy EIctrns. Supp. ...•....•. 713-621-1060 
TX Houston, Elctrn Prts. Outlet . • . • . • • • • • • 713-784-0140 
WI Milwaukee. E.M. Iilstrs. Inc. ....•.•..... 414-272-7799 
Can Willowdale, OntarIo, Eleclro Sonic Inc. 

416-494-1868 

SIEMENS-B C L MAGNETICS, Siemens Automotive 
Ltd, 5045 North Service Rei, Bu~ington, Ont, Canada L7L 
5He, Tel: 416-335-2530, FAX: 416-335-8474; Empl.: 160; 
SIs. Mgt: Deve Dore 

SIEMENS COMPONENTS, INC., Optoelectronics 
Division. 19000 Homestead Rei, C!Jpertino, CA 95014, 
Tel: 406-257-7910. "!REX: 352OB4, TWX: 91D-336-0022; 
FSC No.: 50579; Empl.: 1100; SIs. Mgt: Chuck Berghoff; 
Dist. Mgt: Regina Walls 

SIEMENS COMPONENTS, INC, Special Products 
Div, 186 Wood Ave., SouIh, iselin, NJ 08830, Tel: 201-321-
3400, TWX: 710-996-0588/0529, FAX: 201-321-3961; 
EmpL: 800; SIs. Mgt: Curt Hozian; Dist. Mgr: Dick Robert 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 783 



SIERRA Manufacturers and Sales Ofnces Directory 
SIERRACtN/MAGNEDYNE, 2258 Rutherford Rt:l, SIEARAWESTPOWERSYSTEMS,2615MiaaouriAve., 

Ca1sbacI, CA 92008, Tel: 819-438-3321, FAX: 81&-43&- Idg. No. 5, Las Cruces, NM 88001, Tel: 505-522-8828; 
4987; ErY1lL: 150 EmpL: 12 

SIERRACIN POWER SYSTEMs, See Sierra Power SIGMA ElECTRONICS INC.. 10830 Kinghurst Dr, 
Systems HousIon,TX 77099, Tel: 713-933-4700, 800-874-7121, 

SIERRA MONITOR CORP, 1991 Tarob Ct., MIlpItas, CA 
95035, Tel: 408-262-8811, TELEX: 17-1818; FSC No.: 

FAX: 713-933-8087; FSC No.: 60787; EmpL: 87; SIB. Mgr" 
K.Johnson 

MSGSNDR; ErY1lL: 23; SIB. Mgr" Robert Dunkle; DiBt. Mgr" SIGMA PLASTRdNICs, INC, p.o Box 649, WhItmore 
GoIdon Arnold Lake, MI 48189, Tel: 313-231-2671, FAX: 313-231-2980; 

SIERRA POWER SYSTEMS. See Valor Power Sys. 
0Iv, Valor EIctms. 

SIERRA SEMICONDUCTOR CORP, 2075 N. CepitoI 
Ave., San Jose, CA 95132, Tel: 408-283-9300, FAX: 408-
283-3337 

Local Sales OffIces & Reps 
AL HunI8vIIIe, Montgomery MkIg, Inc:. •.•. 205-830-0488 
KZ. Sco\IIIdaIe, SunvnIt Sis. •........•.•... 802-998-4850 

-CA Irvine, Strong & Assocs. .•••.•..•.•.•. 714-261-7233 
CA MountaIn VIew, Brooks Tech. Grp. .••. 415-880-3lI80 
CA San Diego, PaIhfinder EIcIm8. Reps. .• 81&-57&-2555 
CO Wheal Ridge, Wescorn MkIg. •...•.••. 303-422-8957 
CT Woodbury, Undco Asaocs, Inc. ..•.••. 203-266-0726 
FL Altamonte SprIngs. Sis. Engrg. ConcepIs 

. •• . • • • • • • • • • • • • • •• • • • • • • • • • • • • • ••• • •• • 407-830-8444 
FL Deerfield Bch, Sis. Engrg. Concepts .• 305-428-4801 
GA Norcross, Montgomery MkIg, Inc. ••..• 404-447011124 
10 BoIse, Wescorn MkIg., Inc:. •......•.... 20&-228-8854 
L Roling Meadows, Eagle Tech. SIs. ... , 708-991..()7oo 
IN IndanapoIIs, EIctm. SIs. & Englneaing 

317-849-4260 
301-236-0530 

EmpL:3 

SIGMAPOWER, INC.. 20790 Leapwood Ave., Carson, CA 
90748, Tel: 21~1gma, FAX: 213-76&-0172; FSC No.: 
55196; EmpL: 145; SIB. Mgt" Carl J. Marquardt 

SIGMA SYSTEMS 
San Diego 

FAX: 619-283-6526 
SIGMA SYSTEMS CORP.,3163 Adams Ave., San DIego, 

CA 92116, Tel: 61&-293-3193; EmpI.: 21; SIB. Mgr" T. 
s-art ....................................... : 1)01201 

Local Sales 0Ifi0es & Reps 
CA Albany, B/P Assocs. .................. 415-525-7605 
CA San Carlos, EIecIronic Engrg. Assoc. .• 415-593-2189 
CA San cartos, EIecIronIc Engrg. Assocs.. Me Columbia, Chesapeake Technlg. •••••. 

MA Burlington, New Tech Solutions ..••.. 
MI Famlngton, Trf-Tech Sis, Inc. •••..••.. 

617-229-8888 IL 
313-442-1200 IL 

....................................... 415-593-2189 
Ef9n, RK. EIcIrn!l, Inc. ...•........ . . . . 31 ~5-6552 
So. Elgin, RK EIcIrns, Inc. . . . • . . .. . •• . • 312-695-6552 
Edina, Dytec Instrs, Inc:................ 612-631-7169 
PmsWanr, CreaIIve Tech. Sis. .••.•.. 201-335-7661 
PaIaiseaI, FnIlce, Salles SA •..•.... . . . .• 920-40-10 

MN MInneapoUs, P.8.I. •••••••••••••••••••. 
NJ E. Hanover, Emtac Sis., Inc. •..••.•.... 
NJ MadIord, The McCoy GJp.. Inc. ••..•..• 
NM AIluqUerque, Surrmil Sis. •....•.....• 
NY Syracuse, PrTronlca (Upstate) ....... . 
NO ~ Montgomery MIdg. ••••.•••..• 
OH Cleveland, Arthur Baier Co. .......•.•. 
OR Beaverton, L-8quared ......•... ; .... . 
PA Exton (Eaat~ The McCoy Grp. ....... . 
PA PIttsburgh (Weat~ Arthur Baier Co •••.• 
TX Houston, Logic 1 Sis. .••••.•••.•...••• 
TX Richardson, Logic I SIs. •••.•..••..••• 
UT Salt Lake CIty, Wescorn MkIg., Inc. .•.. 
WA Kirkland, L-8quared, lid. ............. . 

61~545 MN 
201-428-06OCl 
609-953-0nO NJ 
505-345-5003 inti 

SIGNAl PROCESSING TECHNOlOGIES, 1510 QuaIl 
Lake Loop, Colorado Springs, CO B0906. Tel: 719-540-
3900, FAX: 719-540-3970; Empl: 69; SIB. Mgr" RiCk Mintle 

SIGNAL RESEARCH INc.. River Road. p.o Box 357, 
TItusvIlle, NJ 06560, Tel: 609-737-1917 .......• 1)01101 

SIGNAL SYSTEMS INTERNATIONAL, P.o. Box 470, 
L.avaIeIIe, NJ 08735, Te~ 201-793-4668, FAX: 201-793-

SIB. Mgr" Con Mull; DiBt. Mgr" K. ~ ... 1)01_ 

Local Sales 0ffIceII & Reps 
CA San Jose, c.M.S. •..•.. :............... 415-487-2116 

SlKAMA INTERNATIONAL, INC.. 301 B Donaldson 
Place, SanI8 Barbn, CA 93117, Tel: 805-683-6379, FAX: 
605-663-6740; EmpI.: 25;.SIB. Mgr" Theraaa RoberIs; DiBt. 
Mgr" Therasa Roberta 

~ 
SILICON DlTEC'IOR COM 

FAX: 805-484-9935 
SIUCON DETECTOR CORP~ 1240 Avenida Acaao, 

C8mar11Io, CA 93012, Tel: 805-484-2864; ErY1lL: 60; SIB. 
Mgr_' DavId TIngIay, WlIIanI Bandel ...••• 801342-1344 

Local $ales 0Ifi0es & Reps 
AL . Huntsville, ~ & Asaocs, Inc. .... 407-25&-7000, 

FAX:205-534-1015 
CA Sen18 Clara, Electec •.•..•..•...•.•..•• 408-49&-0706, 

FAX:408-727-9617 
cit Tarzana, Royal Shlilah ................. 81~1648. 

FAX:81~2601 

co IJtIIetan, sm.-on Assocs. •............ 303-794-6361, 
FAX:303-794-2409 

CT Madison, ContI-Younger .............. 203-245-1136 
FL New Pol'! Richey, Reynolds & Assoca. Inc. 

• •.••..••..•.•••• : .• 407-25&-7OOO,FAX:B13-37~7204 
GA Lilburn, ~ & Asaocs, Inc. .•..•.• 407-25&-7000, 

FAX:404-905-4116 
IN Fishers, CaItar, MoCormic & Pieroe, Inc. 

. ................... 317~9277,FAX:317-5n-2741 
KS Lenexa, Midtec Assoca.Inc. ........... 813-54HI505, 

FAX:913-54,.,729 
Me Randallstown, BeecOn North . . . • .• . •• . 703-47&-2460 
MA Bur&ngIon, Conti-Younger ............. 617-273-1582. 

FAX:6j7-27~10 
MI Farmington Hills, Carter, MoCormic & PIeroe, Inc. 

WI waUkesha, Eagle Tech. SIs. •......... 
Can 0Itawa, On!, Cantec Reps. .......... . 

315-456-7348 
91&-651-0010 
21 &-481 -6161 
503-629-6555 
215-363-0350 
412-367-n99 
713-444-7594 
214-234..()765 
601-26&-0419 
20&-627-6555 
414-696-0633 
613-725-3704 

. .............•...•. 313-4n-770Cl,FAX:313-4n-4149 
MN Eden PraJta, EIecIronIc ImovaIoIs. Inc. 

...•...........•.... 612-922-2745,FAX:612-922-3914 
MO St Louis, MicItec Assoca.Inc. ....•....• 314-275-8866, 

FAX:314-275-6659 
Huwitt, Aurora Schmitt Assocs. ••••••. 201-853-5253 
Albany, L-Tron Corp. •.•....•.........•. 51&-48&-7810. 

4879; EmpL: 7; SIB. Mgr" W. Klnnay ............ 801779 NJ 
NY 

Local DiBItfbu/oI8 
CA Irvine, In" Mullicompollenl8 ......... . 
CA San Jose, In" Mulliocmponenls ••.•.. 
CO Weatmlnster, In" Mulliocmponenls .•. 
CT Milford, MI!gray ..•..•...••...•...•.•.. 
FL WInter PI<, Mi!gray ..•...•..•...•. , .•.. 
GA Norcross, Mligray ••••.••.•••.•.•••.••• 
IL ArlIiIgton Hgts, Milgray ••..•••...•.•.• 
KS OVerland PI<, MI!gray •.••.•...•.•.•.•. 
Me Columbia, Mllgrey ....••..••..•..•..•. 
MA Wilmington, Mllgrey .••.•...•..•.••..•. 
NJ Marlton, Milgray .; •••••.•••••••••••••• 
NY FanningdaIe, Mi!gray •.•..•... : ••••.•. 
NY N. Undenhursl, Phase 1 Technig. ••.•. 
NY PitIaIord (UpeIate), Mligray .••.•....••• 
OH Cleveland, Mllgray ..•••..•.....•.••..• 
TX Dallas, Mllgrey ..•....•..•..•......•..• 
UT Salt Lake CIty, Milgray .•...••.••..•.•. 
WA. V8I1COIIY«, In" Mulliocmponenls .•.•. 

714-727-4001 
408-453-1404 
303-451-6740 
203-87&-5536 
305-647-5747 
404-44&-97n 
31~253-1212 

913-23&-6600 
301-621-8169 
50&-657-5900 
609-963-5010 
51 &-391-3000 
516-657-4800 
71&-381-9700 
21&-447-1520 
214-24&-1603 
601-2~999 
604-291-6666 

The 
Largest 
Relay 

Distributor 
in the World. • 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

3) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 61h Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

• nat ~TRANSFORMER 
FAX: 516-239-7208 

SIGNAL TRANSFORMER CO.. INC.. lnaileo 
CorporaUOI\ 500 BayvIew Ave., Inwood, NY I 1896, Tel: 
51&-23&-57n, TELEX: 9&-6112, TWX: 510-225-6440; 
FSC No.: 08779; EmpL: 450; SIB. Mgr" John Marine 
• . •• . •• . .• . • . . • . . . . • . . • .. •• . •• . .. • . • . • • . . .. A·Z382-2410 

Direct &alee only. Inwood, NY 516-23&-5n7 

Local Sales OffIces & Reps 
can Toronto. Ont, CaIbrooke MkIg. ........ 41&-34&-2551 

SIGNA TEC, INC, 357 N. SherIdan-Ste. 119, Corona. CA 
91720, Tel: 714-734-3001, FAX: 714-734-4356; EmpI.: 4; 
SIB. Mgr" Belinda Hunt 

SIGNATRON, A Subsidiary of Meteor 
Communications Corp, 110 Hartwell Ave., Lexington, 
MA 02173, Tel: 617-661-1500, TELEX: 299551 ~ 
GLOBCOM), FAX: 617-663-8039; FSC No.: 59371; EmpL: 
25; SIB. Mgr" Joeeph T. McNamara 

SIGNETICS COMPANY, Sub. of North American 
Philips, 81 I E. Arques Ave, P.O. Box 3409, Sunnyvale, CA 
94088-3409, Tel: 408-991-2000, FAX: 408-991-2311; FSC 
No.: lCH66; EmpL: 7,000;' SIB. Mgr" Steve Pletcher, DiBt. 
Mgt" VInnie Bonanno 

SlGNUM,INC.. 6OOW. Coo1mings Perk, Woburn, MA 01601, 
Tel: 617-933-47BO. TELEX: 948263, FAX: 617-93&-1757; 
SIB. Mgr" Thomas DiGeMaro 

SIGNUM SYSTEMS CORP~ 171 E. Thousand Oaks 
Blvd No. 202, Thcusand Oeka, CA 81360, Tel: 805-371-
4606, TELEX: 3&-24-39, FAX: 805-371-4610; EmpL: 12; 

FAX:51 &-48&-761 0 
NY Hauppauge, Aurora Schmitt Assocs. 

...• , ............... 516-434-1S13,FAX:516-434-1572 
NY PitI8Iord. L-Tron Corp. ................. 716-393-0050, 

FAX:716-363-0701 
NO RaleIgh, Reynolds & Assoca.Inc. ..... 407-25&-7000 
OH Englewood, carter, McCormIc & Pieroe, Inc. 

. ................... 513-636-0951,FAX:513-63&-2356 
OH Parma, CaItar, MoCormic & Pieroa,lnc. . 

• . . . • . . . • . . . . • . . • . .• 21 6-39&-0400,FAX:21 &-39&-0786 
OK Tulsa, Adv8nced Tech. Sis. ............ 81 &-664-0482, 

FAX:911H64-5487 
OR Portland, Venture EIcIm8. ••••..••.••..• 503-624-0617, 

, FAX:503-620-4632 
PA Collegeville, Beacon North ..••..•..... 703-47&-2460 
PA I.anghorna, Beacon North ............ 215-752-4429 
PA Pi\tsburgh, carter, MoCormic & PIen:a, Inc:. 

..........•..••..... 412-628-3BOO,FAX:41~ 
SO Grea\vllIe, Reynolds & Assoca. Inc. •. 407-25&-7000 
TX Austin, Advanced Tech. Sis. ....•...•.• 51~-9209, 

FAX:51~-9405 

TX Dallas, Advanced Tech. Sis. ........... 713-440-3888, 
FAX:713-44G-4439 

TX Dallas, Advanced Tech. Sis. ........... 214-340-1soo, 
FAX:214-34O-55911 

TX EIPaso,Advanced Tech. Sis. .......... 915-591-3142, 
F~1I15-591-3189 

VA Sterlng. Beacon North .•..•...•..•..... 703-47&-2480, 
FAX:703-435-7115 

WA· BelIIIVUII, V-.re EIctma. .....•........ 206-454-4594, 
FAX:208-454-9003 

SILICON GENERAl., 11661 Western Ave., Garden GrOve. 
CA 92641, Tel: 714-89&-8121, TELEX: 682-41" lWX: 
910-59&-1604, FAX:· 714-893-2570; FSC No.: 34333; 
EfI1lI.: 250; SIB. Mgr" Roger Holiday; DiBt. Mgr" Louise 
Toussaint 

SIUCONIX, INC.. 2201 I..aUrett<oOd Ad, SanI8 Clare, CA 
95054, Tel: 408-98&-6000, TWX: 91 G-33IHl227; ErY1lL: 
2300; SIB. Mgr" Wallar Senges.VP of Sis.; DiBt. Mgr" 
Richerd 0 Tuska, Dial. SIs. Dir. 
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Manufacturers and Sales Offices Directory 

FAX: 213-630-5338 
SILICON POWER CUBE CORP •• 6015 Obispo Ave, 

Long Beach. CA 90805, Tel: 213-634-9390, TElEX: 
297340; Empl.: 350 •...••.•......•...•.... a.'582-'583 
Local Distributors 

AL HuntsVille, Hemlfton/Avnet ........... 205-837-7210 
P;z Chandler, Hamiftonl Avne1 ............ 602-961-1211 
CA Cos1a Mesa, Hamifton/Avnet ......... 714-641-4100 
CA Gardena, Hamifton/Avne1 ............. 213-516-8600 
CA Long Besch, Amps Abundant .....•... 213-634-0187 
CA Secramento, Hamifton/Avnet ......... 916-925-2216 
CA San Diego, Hamifton/Avnet ........... 619-571-1900 
CA Sunnyvale, Hamifton/Avne1 ........... 406-743-3300 
CA Woodland Hills, Hamiftonl Avnet ...... 816-594-0404 
CD Englewood, Hamifton Avnet........... 303-799-7800 
CT Danbury, Hamihonl Avne1 ... . . . . . . . . .. 203-746-6077 
FL Ft LeuderdaJe, Hamihonl AVne1 ....... 305-767-6377 
FL St Petersburg, Hamifton/Avne1 ....... 813-576-3930 
FL Winter Pk., Hamiftonl Avne1 ........... 407-657-3300 
IL Bensenville, Hamiftonl Avne1 .•....... , 706-880-7700 
IN Carmel, Hamiftonl Avnet .............. 317-844-9333 
IA Cedar Rapids, Harniftonl Avne1 . . . . . . .. 319-362-4757 
KS Overland PI<., Harnihonl Avnet ........ 913-886-8900 
Me Columbia, Harniftonl Avnet ...• . . . . . . .. 301-995-3500 
MA Peabody, Harnlfton/Avnet ............ 508-531-7430 
MI Grand Rapids, Harnifton/Avnet ....... 616-243-8805 
MI Uvonia, Hemlfton/Avnet .............. 313-347-4270 
MN Minnetonka, Hamlfton/Avne1 ...•...... 612-932-0600 
MO Earth City, Harnifton/AvneI ........... 314-537-1600 
NJ Charry Hil~ Harniftonl Avnet .•. . . . . . . . . 609-424-0100 
NJ Fairfield, Harniftonl Avne1 ............. 201-575-3390 
NM Albuquerque, Harnillon/Avnet ........ 505-345-0001 
NY Hauppauge, Harnifton/AVne1 .......... 516-231-9800 
NY Rochester, Harnifton/Avne1 ........... 716-292-D810 
NY Syracuse, Harnifton/Avne1 ............ 315-437-2641 
NC Raleigh, Hamifton/Avnet .............. 919-878-0810 
OH Deyton, Hamiiton/Avnet .............. 513-439-8700 
OH Solon, Hamifton/Avne1 ............... 218-242-6610 
OH Westerville, Hamifton/Avnet .......... 614-882-7004 
OK Tulsa, Harnlfton/Avne1 ................ 919-864-0444 
OR Lake Oswegc, Harnlhonl AVne1 ....... 503-62Hl201 
PA Pittsburgh, Harnlfton/Avnet ........... 412-281-4150 
TX Austin, Harniftonl Avnet ............... 512-837-8911 
TX Irving, Harnihonl Avnet ................ 214-306-8111 
TX Stafford, Harnifton/Avnet ............. 713-240-7733 
lIT Salt Lake City, Harniftonl Avne1 ....... 601-972-2800 
WA Bellevue, Harnifton/Avne1 ............. 206-241-8555 
WI New Berlin, Harnihon/Avnet .......... 414-764-4510 
Can Burnaby, Be, Harnifton/Avnet ......... 604-420-4101 
Can Mississauga, Ont, Harnihon/Avne1 .... 416-677-7432 
Can MIssissauga,Ont, R-Theta............ 416-69D-0221 
Can Nepean, Ont, Hemlfton/Avnet ........ 613-226-1700 
Can St Laurent Que., Harnifton/AVne1..... 514-335-1000 

SILICON SENSORS, Old Hwy. 18 East Dodgeville, WI 
53533, Tel: 608-935-2707, TWX: 910-997-0072, FAX: 608-
935-2775; FSC No.: 54822; Empl.: 30 

SILICON TRANSISTOR CORP., Katrina Rd., Chelmsford, 
MA 01824. Tel: 508-256-3321, FAX: 508-250-1048; FSC 
No.: 07256; EmpL: 200; Sis. Mgt': John J. Flynn; Dist. Mgr: 
Fred Wheaton 

SILONEX INC., 331 Comelia St, Plattsburgh, NY 12901, 
Tel: 516-561-3160, FAX: 514-747-3906; EmpL: 110; Sis. 
Mgr: Carol Larsen ............................. a·,345 
Local sales OffIces & Reps 

CT Branford, WM Assocs. ................ 203-488-4244 
U. Crystal Lake, Komac Entprs.lnc. ...... 815-459-7456 
MA Topsfield, RFC Assocs. ............... 508-887-8545 
MI Livonia, Amlech Reps. ................ 313-474-8300 
Me St Louis, Engrg, Sves. Co. ............ 314-997-1515 
NJ. Danville, T. J. Sis., Inc. ................ 201-361-5352 
WA Seattle, Harry Levinson Co. ........... 206-362-1300 

SILTRONICS LTD, P.D. Box 456, Dover, MA 02030, Tel: 
617-329-4088, FAX: 506-785-2265; EmpI.: 110; SIs. Mgr: 
G. Urban 

SIMCO, 21401 SW 127 Ave., Miarn~ FL 33177, Tel: 305-233-
9900.600-760-9090, FAX: 305-233-1990; EmpL: IS 
... ...... ..... • .......... ............. . . ... Co1103,1105 

Local S8Jes OffIces & Reps 
CA San Diego, Qualtronics, Inc. ........... 619-695-0118 
CT Bethel, 1nsIr. Dynamics ............... 203-743-5045 
GA Atlanta, EIec;Iro SIs. Inc. ............... 404-394-1122 
IL Cary, Bob Bums & Assocs. ........... 706-516-3322 

MA Wakefield, Instr. Dynamics Inc. •..•...• 617-245-5100 
NY F & F Metro Inc. ...................... 516-462-4060 
TX Dallas, Soulhwesl Ek:Im. Ind. Inc. ...•. 214-69D-9B81 
WI Wauwatosa, Larsen Assocs.lnc. ...... 414-258-0529 
Can Markham, Ont, AvoIronlcs LId. ........ 416-475-2024 

SIMCO CO, 2257 North Penn Ad., Hatfield, PA 19440, Tel: 
215-822-2171, FAX: 215-822-3795; EmpL: 150; Sis. Mgr: 
Bob Heacock 

SIMMONDS PRECISION ENGINE SYSTEMS, BF 
Goodrich Aerospace, P.O. Box 31 0, Norwich, NY 13815, 
Tel: 607-335-5000, TWX: 510-261-m6; EmpI.: 650; SIs. 
Mgr: G. D. Cummings 

SIMPSON ELECTRIC CO, 853 Dundee Ave., Elgin, U. 
60120. Tel: 706-697-2260, TElEX: 72-2416, FAX: 706-
697-2272; Empl.: 550; Dist. Mgr: George 0sI<andy, Sis. 
AdmIn. Mgr. 

SIMTEK CORP, 1485 Kelly Johnson Blvd., Colorado 
Springs, CD 80920, Tel: 719-531-9444, FAX: 719-531-
9481; EmpI.: 40; Sis. Mgt': David Bowers; Dist. Mgr: David 
Bowers 

SIMULASER CORP., 15251 E. Don Julian Ad., City 01 
1ndus1ry, CA 91746, Tel: 818-369-1355, FAX: 818-336-
8894; FSC No.: 8T239; EmpL: 26 

SIMULEX CORPORATION, 2832-C Walnut Avenue, 
Tustin, CA 92880, Tel: 714-730-1500, FAX: 714-730-7176; 
SIs. Mgt': Dave Guss 

SINCLAIR RADIO l.ABORA TORIES LTD, 65 Mary St, 
Aurora, Ont, Canada L4G 3G9, Tel: 416-727-0165, FAX: 
416-727-D8S1; Empl: 100; SIs. Mgr: RF. Jonkman 

FAX: 708-860-3672 
SINGER DATA PRODUCTS, INC., 790 Maple Lane, 

Bensenville, R.. 60106. Tel: 708-860-8500, TElEX: 210-
230; EmpI.: 40; SIs. Mgt': Ken Krohmer ........ 0·"" 
Local sates Offices & Reps 

NJ Haddonfield, Singer DaIa ............. 609-429-6927 

SINOTECH, Technology Communications Group, 
Inc, 23590 S1afIord Hill Drive, West Linn, OR 97068, Tel: 
503-638-1000, FAX: 503-838-1002; Empl.: 45; SIs. Mgr: 
John Vezmar 

SIPEX CORP, Custom Monolithic Prods. Div, Six 
Fortune Dr, Billerica, MA 01821, Tel: 508-887-8700, FAX: 
506-670-9001; EmpL: 90; Sis. Mgr: Bill Dennehy 

SITCO ANTENNAS DIV.OF SIMPLICITY TOOL 
CORP, 10330 N.E. Marx St, Portland, OR 97220, Tel: 503-
253-2000. TELEX: 200 479, FAX: 503-253-2009; Empl.: 18; 
Sis. Mgr: M. Bureker 

Loom Distributors 
co Englewood, Mega HerIZ .............. 303-779-1717 
MN Shakopee, Comms. SUpp. GIp. •.•.... , 612-445-8424 
IL Elk Grove, Anxiter .................... 800-554-5368 
MN St Paul, D.F. CoutJyman .............. 6OQ-326-682O 
NY Wharton, Anxiter ...................... 516-293-7786 
OK Tulsa, Tulsal Corp./DRK Entrps. ...... 91 B-B38-B348 
TX Bedford, Spectrum.................. ... 817-267-2288 
WA Redmond, Glade Comms. ............ 206-869-41 16 

S.I. TECH, 901 N. Batavia Ave., Batavia, U. 60510, Tel: 706-
232-8840, FAX: 708-232-8677; EmpI.: 17; SIs. Mgr: 
Rarneeh Sheth; Dist. Mgr: Kay Brabec . . . . . • • •• 801231 

Loom Sales Offices & Reps 
MA HoIUston, Olson Mktg. ................ 508-429-8088 
MN Hbbing, Minntech Ec .. .. .. .. .. . .. ... .. 218-262-5228 
NJ E. Brunswick, EAC Assocs. ••........• 906-254-8824 
NM Albuquerque, Fry-Gates Co. .......... 505-282-1525 
TN Memphis, Professional Technlg. ...... 901-458-1228 
TX Ingram, Davis-Hallmark Prods. ........ 512-367-4919 
WA Bellevue, Interconnect Tech. ..•..•.... 206-482-9508 

Local bistribuIors 
AL Bimingharn, Newark Ec .... .. .. .. . .. . 205-942-4044 
AI< Anchorage, Po1aIcom SUpp. .......... 907-274-6525 
AR UtIle Rock, Carfton Bales ............. 817-293-5556 
CA Los Angeles, Anixter .. ............. ... 213-825-7828 
CA San Francisco, Anixter ... .. . .. .. . .. .. . 415-543-6070 
CD Den_. Newark Ec ............. ...... 303-373-4540 
FL Miami, Newark Ec ..............•...•. 800-831-4608 

L Chicago, Newark ................... .. 
IL Skokie, Anixter ...................... . 
LA Beton Rouge, Anixter ............... .. 
MA Boeton, Anixter ..................... .. 
MI Detroit, Anixter ...................... .. 
Me St louis, Newark Ec. ................ . 
NY Hauppauge, Manchester Equip. Co. .. . 
OH Columbus, Hughe&-Pelers ........... . 
PA Pfttsburg/l, South-MlIIs Ec ........... . 
TN Chattanooga, Horizon Ec ........... .. 
TN Clarksville, Randolph, Hale, Matthews 

TX Houston, Anixter .................... .. 
VA ChanIIIIy, Newark Ec ................ . 
WA Bellevue, Newark Ec ................ . 
WI Milwaukee, AniXler .................. . 
Can London, Newark Ec ................ .. 
Can Toronto, Anixter ..................... . 

SLOAN 
312-792-8233 
600-243-8344 
504-922-7755 
506-682-8870 
313-478-3900 
314-821-7488 
516-294-5351 
S14-294-8215 
600-245-6215 
615-899-8565 

615-847-2325 
713-460-9473 
703-471-7447 
206-641-9800 
414-355-0222 
519-685-4260 
416-56B-6999 

SIVERS IMA AS, I I 520 JeIIer90n Blvd., Culver CIty, CA 
90230, Tel: 213-306-4248, FAX: 213-390-4350; EmpI.: 
300; SIs. Mgr: Marshall Cleland 

SJOBERG, c.. & SON, INC, 415 Station St, P.D. Box 
3563, Cranston, AI 02910. Tel: 401-461-8220, FAX: 401-
487-5446; EmpL: 20 

SKB COPORATlON, 434 W. Levers Place, Orange, CA 
92887, Tel: 714-837-1252, FAX: 714-837-G491; FSC No.: 
61302; Empl: 170; SIs. Mgr: ADan EvevoId 

SKF CONDITION MONITORING, 4141 Ruffin Ad., San 
Diego, CA 92123-1841, Tel: 619-496-3400, FAX: 619-496-
3548; EmpL: 150; SIs. Mgr: Rich Gabel 

SKO-DIE, INC, 8050 Austin Ave., Mor1on Grove, U. 60053, 
Tel: 706-965-1130, FAX: 706-988-0322; FSC No.: 7P145; 
EmpI.: 50; Sis. Mgt': Relph H. Hollmann 

SKY COMPUTER, INC, 27lnduslrial Ave., Chelmsford, MA 
01824. Tel: 508-250-1820, TELEX: 499-1331, FAX: 508-
25D-0036 

SKYDYNE DIV., AAR MFG., 21 River Ad., Port Jervis, 
NY 12771, Tel: 914-856-8855, BOO-428-CASE, FAX: 914-
856-8378; EmpI.: 110; SIs. Mgr: M. Tlmney 
.. .• ..•.. ... •.•...•. •. . • ••••. .• ..•. •. •. .. .. Co1106-1107 

SKYNET ELECTRONICS, 1474 GladcIng Ct, MIlpitas, CA 
95035, Tel: 408-945-8355, FAX: 408-945-8357; EmpI.: 20 

SKYWAY MAGNETIcs. 35372 Hwy 79, Warner SprIngs, 
CA 92086, Tel: 619-782-3342; FSC No.: 3612; EmpI.: 12; 
SIs. Mgr: John GrudzIacIz 

SLAUGHTER co., SOl Hailey St, P.O. Box 1805, Ardmore, 
OK 73402, Tel: 405-223-4773, TELEX: 697-5577, FAX: 
405-226-5757; FSC No.: 0561 1; SIs. Mgr: T. Medrick 
....•....••......•........•••....••...•••...•..•• 001327 

SL CORPORATION, 240 Tarnal Vista Blvd. No. 1 I 0, Corte 
Madera, CA 94925, Tel: 415-927-1724. FAX: 415-927-
2931; Empl: 28; Sis. Mgr: Christopher Wilaon; Dist. Mgr: 
Clvistopher Wilson 

FAX: 818-768-8326 
SLOAN CO. 7704 San Fernando Ad., Sun Valley. CA 

91353-0367, Tel: 213-875-1123, TWX: 910-498-2250; 
FSC No.: 08717; EmpI.: 25 ............... a." .... ,,15 
Local sales 0Ifk;es & Reps 

AL Huntsville, Remco .................... 205-533-3763 
CA Montrose, Signal En1prs. Inc. .......... 818-957-0640 
CA MIn. VI8W, Francisoo & Assocs. ....... 415-962-1717 
RI Warwick, Schumacher & Yeninglon • • • 401-884-5671 
IL Wheaton, CS Tech Sis. ............... 708-853-8128 
MD Glen Burnie, Macrotech Assoc. ....... 301-786-1111 
MN Mimeapolls, Loren Green Assoc. 01 Mlnn. 

....................................... 612-571-8886 
MO Shawnee MIssion, Microtronics ....... 913-282-1444 
NJ Charry HlI~ QuaII\y Coqls. ........... 609-426-6226 
NJ Englewood CIIIIs, E. Glass Assocs. •.. 201-592-0200 
NY Rochester. Tech. ~ ............. 716-342-2406 
OH Cleveland, ADen Scrags .............. 216-232-4948 
TX Dallas, IBl. Engrg. & SIs. .............. 214-363-2921 
WA Bellevue, Olson Tech Sis. .. ........... 206-883-7792 

Local DiIlI1ibutor8 
AL Huntsville, Powell EIcIms. ••.••••• : • . • • 205-529-2731 
CA Anaheim, Deco Ek:Ims. ............... 714-630-8252 
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SLOAN 
CA canoga Park, AMC Ratio HardWare ., 818-998-2584 
CACosta Mesa, Powell EIctms. ........... 714-754-1717 
CA San DIego, Deco Elctrns. ............. 619-693-1595 
CA· San Jose, PoweilEIctms. ............. 408-943-9020 
CA Torrance, Kent EIctms. ............... 213-32().2700 
CT W. H8!1ford, Signal 01\'. Inc. ........... 203-236-6005 
FL Ft Lauderdale, Peerless Radio COrp. 

305-973-4141 
FL Ft \.,aUderdaie, Powell EIctms. ........ 305-979-5000 
CA Los Angeles, Trebor EIctms. ........... 213-841-8304 
FL .. Pompano Beach, Peerless Radio .•••• 305-973-4141 
KS W1chlle, Lee Prods. ................... 316-284-2172 
Me Annapolis, Powell EIctms. .. . • . . . . . . . .. 301-1180-3355 
IL Arlington, Mar'Lyn EIctms. ............ 312-364-7880 
MA Westborough, Powell Elctrns. ......... 617-386-6100 
NY Lynbrook, Peerless Radio Corp. ....... 516-593-2121 
NJ Englewood, Powell EIcIms. ........... 201-566-5600 
OH Cleveland, Acorn Inds. ................ 216-289-2531 
OH Deyton, D & DPackaging Co., Inc. .... 513-233-8585 
.OH SOlon, Repco ......................... 216-246-8900 
OK Tulsa, Altair Co. .. .. .. .. .. .. .. .. .. .. ... 916-252-5781 
PA Philadelphia. Powell EIctms. .......... ·215-385-1900 
TN Merr1lhis, GFI Sis. .................... 901-683-6252 
TX Austin, The Abair Co. .................. 512-837-4490 
NC cary, Powell ElcIms. ................ :. 919-487-1212 
TX Houston, Abair Co. .......... .' .. .. .. ... 713-462-3029 
TX Irving, Powell EIctms. ................. 214-256-6841 
TX Rlcherdson, Abair Co. ................. 214-231-5168 

SLOAN TECHNoLOGY CORPORATION, Veeco 
Instruments Inc.. 602 E. Montecito SL Santa Barbara. CA 
93103, Tel: 805-963-4431, TWX: 910-334-4901, FAX: 805-
965-0522; EmpL: 75; Sis. Mgt: Mel lipton 

SL WABER, INC. 520 Fellowship Ad. Ste. 306, Mt Laurel, 
NJ 08054, Tel: 609-686-8888, 800-257-8384, FAX: 609-
686-1945; EmpL: 125; SIs. Mgt: Scott Hammill 

Manufacturers and·. Sales Offices Directory 
SMK ELECTRONICS CORPORATION, USA, 1901 

NaricIta CIr. PlacentIa. CA· 92670, Tel: 714-996-0960, 
mEX: 16-3081, FAX: 714-779-2790; FSCNo.: 637-7400; 
En1l1.: 219; SIs. Mgt: Gary Redman/ T. KIyrnenko 

SOLITRON/MICROWAVE, Solitron Devices, Inc., 
1177 Blue Heron Blvd, SOIItron Pk.,BIdg. No. 2, Riviera Ben, 
FL 33404-9976, Tel: 407-848-4311, 800-868-8763, FAX: 
407-848-4311, Ext 116; FSC No.: 95077; EmpL: 200; SIs. 
Mgt: Ray SuIzer;DIsl. Mgt: Deloris MartInez 

SMT EAST CORPORATION, 378 Page SL Deafield 
Corp. CIr. Stoughton, MA 02072-1141, Tel: 8OO-886-SMT1, SOL TEC CORP. 12977 ArWyo SIreet, San Fernando, CA 
FAX: 617-34«l48O; EmpL: 50 . 91340-1597, Tel: 819-365-0800, 800-423-2344, TELEX: 

SNAPTfTEI ALLIED, 6424 w. Ridge Ad., P.O. Box 8550, 
Erie; PA 18505, Tel: 814-633-6131, FAX: 814-636-7503; 
En1lL: 75· . 

SOFREL, INC. 7685 Commerce W8lj No. 105, Eden Prairie, 
MN 55344, Tel: 612-937-8635, 1-800-8-SOFREL, FAX: 
612-937-9068; En1lL: 8; SIs. Mgt: Scott Henstein; DIsl. 
Mgt: Scott Henstein 

SOFT AID, INC. 6930 Route 106, Columbia. MD 21045, Tel: 
301-964-8455, FAX: 301-596-1852; Ernpl.: 9; SIs. Mgt: 
Tammie Adams 

SOFTWARE COMPONENTS GROUP, 1731 
TechnolOgy Dr. San,Jose. CA 95110, Tel: 409-437-0700, 
FAX: 409-437-0711; ErnpL: 35; SIs. Mgt: Dennis 0 Donal 

THE SOFTWARE LINK, INC., 3577 Parkway Lane, 
Norcross, GA 30092, Tel: 404-446-5465, TELEX: 
4996147SWLINK, FAX: 404-263-8474; Erf1lI.: 55 

385-7089; FAX: 816-385-7839; EmpI.: 80; SIs. Mgt: Byron 
G. Mcintire . 

SONICALl, INC. 3268 E. Willow SIreet, Signal Hill CA 
90806, Tel: 213-490-2143, FAX: 21~2145; SIs. Mgt: 
Frank Handler .. .. .. .. .. .. .. .. .. .. .... .. .. .. .... 001061 

LDcaJ Sales Offlcss & Reps 
CA Mountain VIew, Francisco & AssocS. .. 
CA Arcadia, Van Got! & Assoes. ........ .. 
CA Park Ridge, Synmark Sis., Inc. ........ . 
FL Margate, EPM, Inc. .................. .. 
Me Severna, Janco SIs. ................. .. 
MI Lathrup VIg., R.C. Nords1rom ........ .. 
MN Sl louis Park, EIcIm. Innovators ..... . 
NY E. Syracuse, Nyoom, Inc. ............ .. 
NY Great Neck, F&F Melro Inc. .......... . 
NC Raleigh, Miao Sis. Inc. .............. .. 
OH Centerville, EMA, Inc. ................ . 
OR Hillsboro, TAO Assoes. .............. . 
PA West Chester, TCA Inc. .............. . 
RI W8JWick, ErIronics, Inc. .............. . 
TX Dalles, REM Comps. Corp. .......... .. 

415-962-1717 
818-445-9728 
708-390-9896 
305-977-0331 
301-544-6652 
313-559-7373 
612-922-2945 
315-437-11343 
516-482-4060 
919-681-0007 
513-433-3147 
503-646-6110 
215-692-6853 
401-732-3567 
214-234-1069 

SOt'1I0 ENGINEERED MATERIALS CO., See Local DistribuIors 
Standard Engineered Materials Co. MA Sharon, ADCOUR .................... 800-232-3557 

SOKOL CRYSTAL PRODUCTS, INC. 121 Wel.er SL SONICOR INSTRUMENT CORP., 100 Wartburg AVe., 
Mineral Point, WI 53565, Tel: 608-987-3383, FAX: 608- Copiague, NY 11726, Tel: 516-842-3344, TELEX: 649494, 
987-3882; FSC No.: 56187; EmpL: 150; SIs. Mgt: Steven FAX: 516-642-3388; FSC No.: 31605; SIs. Mgt: Arthur 
M. Sokol Liars; DIsl. Mgt: Arthur Uers 

SMERT COMPTER AIDED DESIGN & PROTOTYPE, SOLA, A Unit of General Sign., 1717 Busse Ad., Elk Grove SONNENSCHEIN BATTERIES INC., See East Penn 
ON. OF SME (MONACO), P.O. Box 13280, KaneI.a, Village, IL 60007-5668, Tel: 708-439-2600, TELEX: Manufacturing 
om. Canada K2K lX4, Tel: 613-639-5586, FAX: 613-639- 6871108 SOI..AE, FAX: 800-626-6269; SIs. Mgr: James 
5582; ErnpL: 14; Sis. Mgr: Raymond Fourastler Kimball; Dist. Mgt: Brian CroWe SONOBOND ULTRASONICS INC. Inductotherm 

Industries, 687 S. Matlack St, West Chester, PA 19382, 
Tel: 215-696-4710, 800-323-1269, FAX: 215-692-0674; 
FSC No.: 15682; EmpL: 35; SIs. Mgt: p. C. Krause 

H H SMITH, NT-T Inc., 632 Arch St, Meadville, PA 16335, SOLARCOM TECHNOLOGY, INC. P.O. Box 4715, 
l' A_a .. n FAX A_OOO. EmpL 300 SIs Hayward, CA 94544, Tel: 415-489-3141; Empl.: 9; SIs. 

el: 814-72..........." : 81......,.,.,-1912; : ; . Mgr: Rose Ferguson 
Mgt: Lany Zeiser; DIsl. Mgt: Lany Zeiser 
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BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 100h SI . Oakland. CA 94606 

(HHSMITH) 
(213) 452-8002 

[§~~~ 
BRILL· 

, ELECTRONICS 
(415) 834-5888 
610 E 100h SI . Oakland. CA 94606 

•••• '1' ............... .. 

SOLA ELECTRIC 

(213) 452-8002 

SOLAR ELECTRONICS CO. A. T. Parker, Inc., 901 N. 
Highland, Hollywood, CA 90038, Tel: 213-462-0806, TWX: 
910-997-1921, FAX: 213-462-3721; FSC No.: 13222; 
ErnpI.: 17; SIs. Mgt: Roy Talley 

SONY COMPONENT PRODUCTS CO, 
Semiconductor Division, 108333 Valley View SL 
Cypress, CA 90630, Tel: 714-229-4197, FAX: 714-229-
4271; Empl.: 120; SIs. Mgt: Chuck Schouw, V.P.; Dist. 
Mgr: Mark MII'rie\ta 

SOLATRON ENTERPRISES, 421 E. Beach Ave., SOPHIA SYSTEMS & TECHNOLOGY, 777 Califomla 
Inglewood, CA 90302, Tel: 213-678-4981; EmpL: 20 Avenue, Palo Alto, CA 94304, Tel: 415-493-6700. 800-824-

9294, FAX: 415-493-4648 
SOLDER ABSORBING TECHNOLOGY (SAT), A 

Spirig eo. 144 Oakland St, Springfield, MA 01108, Tel: 
800-628-6982, FAX: 413-786-0490; Empt: 8; SIs. Mgt: 
Joyce White 

SOLDER REMOVAL. P.O. Box 1676, CovIna, CA 91722, 
Tel: 816-987-3681, TWX: 91 ()'584-1820; FSC No.: 34605; 
Ernpl.: 57 

SOLID STATE, INC. 46 Fanand SL Bloomfield, NJ 07003, 
Tel: 201-429-8700. FAX: 201-429-6863; ErnpL: 110; SIs. 
Mgt:T. King 

SOLID STATE DEVICES, 14630 Valley View Ave., La 
MIrada, CA 90636, Tel: 213-921-9680, FAX: 213-921-
2396; FSC No.: 30043; Ernpl.:2OO 

SOLID STATE ELECTRONICS CORP.. 16646 
Parthenia SL Northridge, CA 91324, Till: 816-993-6257, 
FAX: 818-993-6259; FSC No.: 11911; Empl.: 15 

SOUD STATE RELAYS, 71 Regent, Del< Brook, II. 60521, 
Tel: 708-932-16.60, FAX: 708-687-9522 

Sorensen 
FAX: 312-792-2129 

SORENSEN COMPANY, 5555 N. Elston Ave., Chicago, 
IL 60630, Tel: 312-775-0843, 1-800-525-2024; ErnpI.: 200; 
SIs. Mgt: Ed Larrabee ................... 002038-2048 

Local Sales Offlcss & Reps 
AL Huntsville, Currie, Peak & Frazier, Inc. 

...•.•......... : .•.• 205-536-1506,FAX:205-551-C1558 
AZ. Tempe, Trembly Assocs. ..•.••••.•••••• 602-967-2058, 

FAX:602-967-2878 
CA Cupertino, Costar ...................... 408-446-9339, 

FAX:408-446-4885 
CA LaCanada Flintridge, Trimarco Synertek 

.................... 818-952-7106,FAX:819-952-8859 
CA Los Altos, Jay Stone & Assoes. ........ 415-846-4563, 

FAX:415-846-2714 
San Jose, Jay Stone &Assoes. ....... 406-435-1010 SOLID STATE SYSTEMS, 1300 Shiloh Ad., N.W. CA 

l<emesaw, GA 30144, Tel: 404-423-2200, FAX: 404-423- CO Wheel. Ridge, Trembly Assoes. ........ 303-421-8900, 
2228; En1lL: 150; SIs. Mgt: Max Biller; DIsl. Mgt: Max 
BiI",r 

SOLID STATE TESTING, INC. 56 Middlesex Tpke.. 
Burington, MA 01603, Tel: 617-272-0972, FAX: 617-273-
4696; Ernpl.: 150; SIs. Mgt: James Roberts; DIsl. Mgt: 
James DiGiacomo 

SOLITRON DEVICES, INC., Seniiconductor Group, 
1177 Blue Heron Blvd, Bldg. No.1, Riviera Beach, FL 
33404-9976, Tel: 407-848-4311, 800-868-8763, FAX: 407-

. 983-5946; FSC No.: 21845; EmpI.: 600; SIs. Mgr: Margaret 
McNutI; Dist. Mgt: Abe Uncoln 

FAX:303-421-1020 
FL MelboUrne, Currie, Peak & Frazier, Inc. 

.. .................. 407-724-6795,FAX:407-951-9717 
FL Orlando, Currie, Peak & Frazier, Inc. .... 407-855-0643, 

FAX:407-851-1464 
FL Pensacola, Currie, Peak & Frazier, Inc. 

.. .. .. . .. .. .. .. .. . .. .. . .. .. .. .. . .. .. ... 904-994-0599 
FL Tampa, Currie, Peak & Frazier, Inc.: .... 813-963-1076, 

FAX:8i3-96B-2480 
GA Duluth, Currie, Peak & Frazier, Inc. ., ... 404-497-9404, 

FAX:404-497-9412 
IL Arlington Heights, Dytec/MIdweet, Inc. 

. • . . .. . •• . . . . . • . . . .. 7OB-255-32OO,FAX:70B-394-0270 

North American offices only. For worldwide reps & distributors, see V()L W. EEM 1991 



Manufacturers and Sales Offices Directory 
L Palatine, VIne Sis., Inc. ................. 708-934-5476, 

FAX:708-934-1290 
IN indianapolis, Dytec/Mldwesl, Inc. ...... 317-297-5988, 

FAX:317-297-<1355 
KS Lenexa, Dytec/Soulh, Inc. •............ 913-888-0215, 

FAX.1I13-894-1039 
KS WIchIta, Dytec/Soulh, Inc. ..••...•....• 3111-263-7090, 

FAX:3111-262-3189 
LA LaIayeIIe. Kemp Ins1rumenls, Inc. ...... 3111-289-9452, 

FAX:31 11-289-1 073 
MD BaltImore, Sci-Rep, Inc. ............... 41~1-1411 
MA WesIIord, lOS Assocs. •••...••••..••••• 5OH92-3545, 

FAX:50H92-0227 
MI Southfield, ComteIlns1ruments Co. ..•. 313-3511-2505, 

FAX:313-352-2324 
MN Edina, Dytec 1ns1ruments, Inc. ........•. 612-831-7189, 

FAX:612-831-5114 
MO Maryland HeIghts, Dytec/Soulh, Inc. 

. .....•..... ........ 31 .... 739-0665,FAX:31 .... 7311-1405 
tN Las Vegas, Trembly Assocs. .....•..... 702-73!H177O, 

FAX:702-7311-0331 
NH Salem, Advanced EIcIm Sis. ......•.... 603-tI9<HI414. 

FAX:603-894-7111 
NJ Cheny Hil~ Sci-Rep, Inc. .............. 609-662-5222 
NIII AlbUquerque, Trembly Assocs. •..•••... 505-266-6616, 

FAX:505-255-0635 
NY Elmont. Crane & Egert Corp. ........... 516-872-0e00, 

FAX:516-872-9074 
NY ~. TAE-REP.1nc. .............. 7111-5611-8710, 

FAX:71 11-5611-8719 
NY Whi1ney Point; TAE-REP. Inc. .......... 607-892-3705, 

MD GaIthersburg, Naucian Assoc. Southern, Inc. 
•.. ......... ........ ..... ..... ... .. .... 301-2511-5040 

MA HopkInton, Berkshire EIcIrns. ...•..••. 5011-435-9356 
MI Daarbom, Pilcher-Poulin, Inc. ......... 313-5112-5450 
MN Mlnneepolls, Tech. Camps. Grp........ 612-5311-9512 
Me Clayton, Mertens Co. ................. 314-993-6800 
NJ EIurIlngton, VDE EIcIrns. .............. 809-367-9331 
NJ Eatontown, Pacent Engrg. ............ 201-389-1409 
NY Greal Neck, Pacent Eng. Co. .. . . . . . . • . 5111-482-4678 
NC Siler City. Crossroads EIcIrns.......... 919-742-2372 
WA Bothell, Evergreen MIdg. Grp. ......... 2011-465-8063 
WI· Mequon, WM Bolles Aesoc., Inc. ...... 41 .... 241-3320 

Local DisIJibutors 
AZ Phoenix, MInarik EIec. Co. ........... . 
CA Anaheim, Elecbo Camps. Dist ....... . 
CA CovIne, Selecta SWItch .............. . 
CA Freemont, KEA EIcIrns. .............. . 
CA Gardena, CaIifomia Switch & Signal .. 
CA Glendale, Minarik Elec. Co. . ........ .. 
CA Irvin, J & J EIcIrns. ................... . 
CA Los Angeles, Electric Switches ...... . 
CA Sen Diego, Minarik EIec. Co. ......... . 
CA Santa Clara, Minarik Elec. Co ......... . 
CA Tustin, Western Switchee .•.••••...••. 
CA Ven Nuys, Wes-Garde Comps. Grp. .. . 
CO Commerce CIty. Minarik EIec. Co. .... . 
CT Hartford, Wes-Ga'de Comp. Grp. ..... . 
FL Lakeland, Wes-Garde Camp. Grp. .... . 
GA Tucker. CID. Inc. ..................... . 
IL carol SIream, Wes-Garde Comp. Grp. 

602-233-3000 
213-6211-2644 
8111-967-4123 
415-651-2600 
213-538-9830 
8111-507-6445 
714-455-0104 
213-660-1310 
619-580-6632 
4OII-72N1575 
71 .... 259-8144 
8111-766-3724 
303-289-5800 
203-527-7705 
813-644-7564 
404-491-3143 

FAX:607-892-3709 KS 
NC Charlotte, Cunie, Peak & Frazier. Inc. MA 

Overland PI<., Was-Garde Comps. .... . 
708-653-1460 
913-262-2718 
617-8211-2948 
313-771-2700 
612-635-2322 
31 .... 567-7776 
603-890-1971 
609-776-8190 
7111-478-5000 

.... .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. 704-8411-1702 MI 
NC Grea18boro, CurrIe, Peak & Frazier. Inc. MN 

Canton, Xenell ....................... . 
St Clair Shoree. Specialties MIg. •..•. 
Minneapolis, Carl Bergquist ..•••••...• 

.................... 919-373-03ao,FAX:919-273-8308 MO 
OH Cleveland, ComteIlnstrument Co. ...... 2111-442-8080. NH 

St louis, Wes-Garde Camp. Grp. .... . 

FAX:2111-442-6009 NJ 
Nashua. Wes-Garde Comp. Grp. ..... . 
Ml Laure~ Wes-Garde Camp. Grp. ..•. 

OH Columbus, ComteI Instruments Co. . ... 614-8711-8305, NY Woodside, SwRches Unltd. ........... . 
FAX:61 .... 8711-1445 OH Westerville, Wes-Garde Camps. Grp. 

OH Dayton, ComteIlnsIrumenIs Co. ....... 513-4211-5310. 
FAX:513-4211-1048 

OK Tulea, Kemp Instruments, Inc. ..••....•. 918-663-4501. 
FAX:9111-665-7362 

OR Beaverton, Northwest Test & Measurement. Inc. 
.................... 503-645-9000.FAX:503-645-5166 

PA Huntingdon Valley. Sci-Rep, Inc. ....... 215-322-6500, 
FAX:215-322-9907 

PA PiIIsburgh, Comtellnstruments Co. .... 412-922-5720, 
FAX:412-922-6454 

TN Smyrna, Currie, Peak & Frazier. Inc. ... 615-459-0743 
TX AustIn, Kemp Ins1ruments, Inc. ......... 512-283-3322, 

FAX:512-263-9700 
TX Dallas, Kemp InsIrumenIs.Inc. ......... 21 .... 931-7100, 

OR Portland, Minarik Elec. .............. .. 
SC Columbia. Dixie EIcIrns. .............. . 
TX Dalles, Wes-Garde Comp. Grp. ...... . 
TX Sen Antonio, Minarik Elec. ........... . 
WI Grafton, Lak&-Vlew EIcIrns. .......... . 
WI Milwaukee, PI'ogessive Image ....... . 
Can Edmonton, Deskin Sis. ............... . 
Can Mon1reaI, Deskin Sis. ................ . 
Can Ottawa. Deskin Sis. .................. . 
Can Richmond, Vancouver. Deskin SIs. ... . 
Can Toronto, Deskin SIs. ................. . 
can Winnipeg, Deskin Sis. ................ . 

614-665-0319 
503-253-3402 
803-779-5332 
214-357-1768 
512-822-7097 
414-377-6250 
414-321-4722 
403-4611-21 06 
514-331-2660 
613-2211-1201 
804-324-11343 
4111-475-1412 
403-4611-2106 

FAX:21 .... 250-2493 SOR. INC. 14665 W. 105111 St, Lenexa. KS 66215, Tel: 913-

SPECTR 
SPACE ElECTRONIcs. INC. 81 Fuller Way. BerlIn, CT 

06037. Tel: 203-629-0001. FAX: 203-629-0005; EmpI.: 26; 
SIs. Mgt: RIchan:I Boynton 

SPECIAL ElECTRIC CO. INC. 3628 w. PIerce St, 
Milwaukee, WI 53215, Tel: 414-383-11370. 1aEX: 910-
262-3108, FAX: 414-383-6725; EmpI.: 40; SIs. Mgt: F. 
James Heider 

SPECIALIZED PRODUCTS COMPANY. 3131 PremIer 
Dr. Irving, TX 75063, Tel: 21 .... 550-1923, 1aEX: 732764, 
FAX: 21 .... 550-1366; EmpL: 39; SIs. Mgr: Paul Jones 

SPECIALTY CABlE CORPORATION, po. Box so. 
Wallingford, CT 06492, Tel: 6OO-456-SPEC, FAX: 203-269-
5293; EmpI.: 72 

SPECIALTY CONNECTOR CO. 2100 Eartywood Dr • 
FrankIn, IN 46131. Tel: 317-7311-2800, 1aEX: 217084, 
FAX:317-7311-2658; SIs.Mgt:ThomaeLLym; Dist.Mgt: 
234 

SPECIALITY ELECTRONICS, INC.. 19200 Aeheville 
Hwy. Landrum, SC 29356, Tel: 803-457-3624, FAX: 803-
457-2535; EmpI.: 30; SIs. Mgt: John GallI 
. . ..... . .... .. ............................. C>11121-1532 

SPECO OIV. Components Specialties, Inc.. po. Box 
624, 1172 RIa. 109, Undenhurst, NY 11757. Tel: 5111-957-
6700, Il00-645-5518, TELEX: 911-7754, FAX: 516-957-
9142; FSC No.: 5111-957-9142; EmpI.: 29; SIs. Mgt: Eric 
Fonnan; Dist. Mgr: Mel Hu/kower 

SPECTRACOM CORPORATION, 101 Deapa\ch Drive, 
East Rochester. NY 14445-1464, Tel: 7111-361-4627. 
1aEX: 9103509567. FAX: 7111-361-4996; SIs. Mgt: 
Edwllld F. O'Comer 

SPECTRAGRAPHICS CORP. 9125 Rehco Ad., Sen 
Diego, CA 92121. Tel: 619-450-0611. 1aEX: 295439; 
EmpL:250; SIs. Mgr: Ray Barger. VPSIs.; DIst. Mgt: EIIIoI 
Shev 

SPECTRAL INNOVATIONS. 4633 Old /ronaIdes Dr. Ste. 
401. Santa Clara, CA 95054-1807. Tel: 4011-727-1314, 
FAX: 4011-727-1423 

Local Sales 0fflce8 & Reps 
OH Columbus, ACXIsys SolutIons . . • . • • • . • 614-4811-6401 

SPECTRA LUX CORP. 11625 120lIl Ave. NE, KifkIand, 
WA 98034, Tel: 2OII-747-osBO, FAX: 206-821-3193; FSC 
No.: 51896; ~L: 120; SIs. Mgt: Woody Hertzog 

TX Houston, Kemp 1ns1ruments, Inc. ..•.... 713-4611-1465, 
FAX:713-4611-7821 

UT No. Salt Lake, Trembly Assocs. .••...•. 801-295-4703, 
FAX:801-295-6676 

8911-2630. TELEX: 4992783, FAX: 913-8911-0767; EmpI.: SPECTRAN CORP. 50 Hall Road, Sturbridge, MA 01566, 
200; SIs. MgT: Steve Spelman , Tel: 5011-347-2261. FAX: 5011-347-2747: FSC No.: 6V589; 

VA Fairfax, Sci-Rep, Inc. ................... 703-385-0660. 
FAX:703-359-7341 

VA Newport News. Sci-Rep, Inc. .......... 301-321-11200 
VA Richmond, Sci-Rep, Inc. .............. 804-282-0220 
WA Redmond, Northwest Test & Measurement. Inc. 

.. . . . .. . . . . . . . .. . . . .. . . .. 2011-661-8857,2011-667-<1742 
WI Brookfield, DyIec/Midwest, Inc. ...•.•.. 41 .... 792-0320. 

FAX:41 .... 792-0311 
Can Mississauga. Ont, Allan Crawford Assocs., L1d. 

.................... 41 11-890-201 0.FAX:41 11-1190-1959 
Can No. Vancouver. BC, Allan Crawford Assocs., L1d. 

.................•.. 604-988-2195,FAX:604-980-5892 
Can Ottawa. Ont. Allan Crawford Assocs., L1d. 

.................... 613-5911-93OG,FAX:613-5911-3081 
Can St Laurent, Cluebec, Allan Crawford Assocs., lid. 

.................... 51 .... 747-7878,FAX:51 .... 747-5673 

ScLYcc/mec 
FAX: 1-800-331-1184 

FAX: 203-527-6047 
SORENSON LIGHTED CONTROLS, 75 Locust St, 

SOSHIN ELECTRIC CO., LTD •• No. 18-18, l-Chome 
Nakamagorne, 0Ia-Ku, Tokyo, Japan, Tel: (03) 3775-9111. 
1aEX: 2411-6377. FAX: (03) 3775-7092; EmpL: 1150; SIs. 
MgT: Z. Uehara, Overseas DapI. .••.••.•.. A-1655-1657 

Local Sales 0fflce8 & Reps 
CA Chatsworth, Arco EIcIrns. ............. 8111-662-8707 

SOUNDCOAT CO. INC. 1 Burt Dr. Deer Park, NY 11729-
5701. Tel: 5111-242-2200. TELEX: 12-5514. FAX: 5111-242-
2246; EmpL: 100; SIs. Mgt: Mr. Carl Wolaver 

SOURIAU. INC., 26309 N. Avenue Crocker. Valencia. CA 
91355, Tel: 605-257-4630. TELEX: 4720328, TWX: 910-
3311-1553, FAX: 805-257-2363; Empl.: 79; SIs. Mgt: Keith 
LOisen 

SOUTH AMERICAN DEVELOPMENT CORP. 29 
Noxon Ad., Poughkaepsie, NY 12590. Tel: 914-452-1305. 
FAX: 914-452-2526; Empl.: 80; SIs. Mgt: C. Healy 

SOUTHCO, INC. 210 N. Brin10n Lake Ad., Concordville, PA 
19331. Tel: 215-459-4000. FAX: 215-459-4012; SIs. Mgt: 
R W. Dougherty 

SOUTHERN COMPUTER CORP. 141 w. W/euca Ad., 
Ste. 3OO-B, Aflanta, GA 30342, Tel: 404-252-3340, FAX: 
404-252-8929; SIs. Mgt: Ray Manley 

Hartford, CT 06114, Tel: 203-527-3092, 1-800-243-0240; SOUTHERN ELECTRONICS. F-Dyne, 726 So. Flower 
Empl.: 100; SIs. Mgt: TedOgorzaiek ........... a-1787 St, Burller*,CA 91502, Tel: 818-645-2458, FAX: 818-645-

Local Sales Offices & Reps 
CA Tustin, Schoenbachler-Dobson Co. .. . 
AZ Scottsdale, Adven1 Comp. Corp. ..... . 
CA San Rafael, Wrigh1 Assocs. .......... . 
CO Boulder. The SIJatford Grp. ......... .. 
FL DaerfieId Bel\, Jack Kru1ak & Assoc. .. 
L Schiller Park, W.R.B.1nc. ............. . 
IN Fort Wayne, Menze Sis. .............. . 
KS Shew.- MIssIon, The Mertens Co. .•. 

714-544-1866 
602-48HI044 
415-457-9940 
303-530-3194 
305-427-4202 
7011-6711-7866 
219-747-5616 
913-432-9323 

6348; EmpI.: 100; SIs. Mgr: Wayne MelVIn 

SOlITHTRONICS, INC. 1265 Kennaetone CIrcle, MarieIIa, 
GA 3006lI-8029. Tel: 404-429-1000. FAX: 404-42 .... 2000 

SOUTHWESTERN NAMEPlATE & MFG. CO. INC. 
P.O. Box 35, Fourth St, Anna, TX 75003, Tel: 21 .... 231-
6683, 214-924-3289. 1-1100-331-11800. FAX: 21 .... 92 .... 
3090; Empl.: 14 

EmpL:80 

SPECTRA-PHYSICS LASERS INC. 1330 Tena Bella 
Ave.J'.a Box 7013, Mountain View. CA 94039-7013, Tat 
415-961-2550.800-227-8054, 1aEX: 348-486, FAX: 415-
969-4084; SIs. Mgt: Bob Turcotte 

SPECTRASCAN, INC., 111M Elkton Drive, Colorado 
Springs, CO 80907. Tel: 719-59!H1254, FAX: 719-599-
0815; EmpI.: 15; SIs. Mgt: Jim S1athIs 

SPECTRA SONIeS, 3750 AIrport Ad., Ogden, UT 84405, 
Tel: 801-392-7531; EmpI.: 35 

SPECTRA-sTRIP. see Amphenol Products 

SaLtee 
INDICATOR LIGHTS 

FULL LINE AUTHORIZED DISTRIBUTOR 

~~ 
ELECTRIC SWITCHES 
INCORPORATED 

2478 Fletcher Dr, Los Angeles. California 90039·2897 

213-660-1310 800-421-8855 
FAX· 213-660-5130 

EEM 1991 North American offices only. For worldwide reps & distributors, see VoL W. 787 



SPECTR 

FAx: 714-923-6765. 
SPECTROl ELECTRONICS CORP.,4051 Greystone 

Dr., Ontario, CA 91761, Tel: 714-923-3313; FSC No.: 
Q2111; EmpI.: 200; SIs. Mgt: JOSeph L LUcia; DIst. Mgr: 
Gene Steufler, Mgr. OEM Prods. .......... A·2066-2088 

Local Sales OtfIceB & Reps . 
AL Huntsville, DHR MkIg.. . . • • . . . . . . . . . . . 205-722-0440 
AZ. Phoenix. Deakin Sis. .................. 602-268-2121 
AZ. ScoIt8daIe, JK AssoCs. .. .. .. .. .. .. .... 602-990-8804 
CA San DIego. Hadden & Assoc. ......... 6190565-9444 
CA San Joee, Silicon Valley .............. 408-432-1967 
CO Denver, West, Iric:. .................... 303-477-8180 
CT NaI1h Haven, Kltchen & Kutchin ...... 203-239-0212 
FL AItamonIeSprlngs, DHR MkIg. ........ 407-331-1199 
IL Naperville, LancastIe Sis. .............. 70&-717-9494 
IA Cedar RapIds, Lowel~Kangas • . . • . . • .. 319-362-9290 
KS ShaWnee MIssion, LoweIH(angas .... 913-831-3515 
GA Duluth, DHR MkIg. ..... i.. .. .. .. .. .. .. 404-56+0529 
MA Bu~lngton, KItchen & Kutchin •.....•.. 617-229-2680 
MI Famington Hills. Luebbe Sis. ......... 313-489-8828 
MN Bloomington, Murnco ................. 612-854-4161 

. MO St. Louis, Lowel~ .. ............ 314-821-4050 
NJ Haddonfield, Sunday-O'BrIen ......... 1Kl9-429-4013 
NM ScoItsdaIe, AZ, J.K AssoCs. •.•.•.•.. .. 802-990-8804 
NV Commack, E.RA ..................... 516-543-0510 
NV Victor, Net Sis. .. .. .. .. .. .. .. .. .. .. .. • . 716-924-1844 
NO RaJeigh. DHR MkIg. ................... 919-82902510 
DH Cincinnati, Luebbe Sis. ............... 513-530-0800 
OH CIevaIand, Luebbe Sis. ............... 216-333-0425 
OH Columbus, Luebbe Sis. ............... 614-431-1)474 
OH Dayton. Luebbe Sis. .................. 513-294-0426 
OR Beaver1On, Wastmark EIctm., Inc. ..... 503-641-8780 
PA Plttaburgh, Luebbe Sis. ............... 412-364-0490 
TX Richard8on, Pro Comp. Sis. Co. ....... 214-669-1500 
WA Bellevue, Wastmark Elctms. .......... 206-454-1844 
WI LancasUe, Lancastle .............. ; ... 414-796-2723 

Local DIstrlbutots 
AL Mobile, Newark EIcIms. ............... 205-471-6500 
AZ. Phoenix, Newark EIctrs. .. .. .. .. .. .. .. . IlO2-864-9905 
AZ. PhoenIx, Sterling EIcIms. ............. 802-26902121 
AZ. Tempe, Shelley-Ragon ............... 602-894-2058 
CA Buena Park, Cypress EIcIms. ......... 714-521-5230 
CA Fountain Valley, Component Center .. 714-979-0433 
CA Orange, Newark EIcIrs. ............... 714-634-6224 
CA San Diego, Shelley/Ragon ........... 619-453-7133 
CA San Joee, Shelley/Ragon'.... ......... 408-432-oeoo 
CA Santa Clara, Cypress EIctms. ......... 408-88().2500 
CA SunnyvaJe, Abacus EIctms. ........... 40&-732-2000 
CO Denver, Newark EIcIms. .............. 303-757-3351 
CO Englewood. Shelley/Ragon ...... ..... 303-782-0670 
CO Englewood. SterHng EIcIms. .......... 303-792-3939 
CT Wallingford. Cronin EIcIms. ........... 203-265-3134 
GA Norcroas, Newark EIcIms. ............ 404-448-1300 
IL Bensenville, Voyager ................. 312-860-1300 
IL Chicago. Newark EIcIms... .. .. .. ..... 312-764-5100 
IN Ft Wayne, Newark Elclms. ........... 219-464-0766 
IA Cedar Rapids, Advent EIcIms. ........ 319-363-0221 
KS Lenexa, Starling EIcIms. .............. 913-492-5406 
MD Columbia, Newark EIcIms. ............ 301-964-4482 
MA Needham, Cronin EIcIms. .. .•. ...•. •.. 617-449-5000 
MA Norwood, Gerber EIcIms. ............. 617-769-8000 
MA Waltham, Newark EIcIms. . • . . . . . . . . • .. 617-864-8050 
MA Woburn, SterHng EIcIms. .............. 617-938-8200 
MI Famington Hills, Advent EIcIms. .•.•.. 313-967-oeoo 
MI Oakpark. Newark EIcIms. ............. 313-967-0957 
MN Bloomington, Sterling EIcIms. ......... 612-631-2666 
MN Fridley, Voyeger ..... : ................ 612-571-7766 
MN Mimeapolls, Newao1< EIcIms. ......... 612-331-8350 
MN St. Paul, Shelley/Ragon .............. 612-642-2828 
MN St.Pau~ Gopher EIcIms. .. .. .. .. .. .. .. . 612-483-3322 
MO Independence, Newark EIcIms. ....... 816-4711-0561 
MO Maryfand HeIghts, Chelsea Inds. ...... 314-997-7709 
NJ South PlaInfield, Sterling EIcIms. .•.•.. 201-789-7000 
NJ Union, Newark EIctms ................ 201-851-2290 
NM Albuquerque, Sterling EIcIms. .. . . . . . • . 505-864-1900 
NV BuIIaJo, Summit Dlstrs. .. .. .. .. .. .. .... 716-887-2600 
NO CharIoIta, Newao1< EIcIms. •........... 704-535-5850 
OH Akron. Akron Elclms. Supp. ........... 216-782-8618 
OH Cincinnati, Newao1< EIcIms. ............ 513-722-8181 
OH Columbus, ElectronICs MkIg. ...•...... 614-299-4161 
OK Tulsa, Altair .. .. .. .. .... .. .. .. .. .. .. .. . 916-252-5781 
OR PoI1Iand, RIIdar EIec. ................. 503-232-3401 
OR Tualatin. Moore EIcIms. .. . . • . . . . . •. . . . 503-692-5333 
PA PhiIlldelphia,ShapEIcIms. ... : •.....•. 21~ 
PA PII\sburg, Newark EIcIms... ............ 412-387-2790 
SC Coklmble, Dixie EIcIms. .. • .. ... .. .. .. . 803-77905332 
TN Knoxville, Newao1< EIcIms. ............ 61s-5aa-a4aa 
TX Dallas, Sterling EIcIms. ............... 214-243-1600 
TX HousIoo, SterlIng EIcIms. ............. 713-823-6600 
TX Mansfield, Mouser EIcIms. ............ 817-483-0165 
TX Richardson, Altair..................... 214-231-5166 
UT Salt Lake City, Sterling EIcIrns. . • . . • . • . 801-972-5444 
VA Richmond. Sterling EIcIms. ........... 804-226-2190 
WA Batlevue,Newark EIcIms. •.•.........• 206-641-9800 
WA Redmond, Shelley/Ragon ............. 206-883-2220 
WA ~ Radar EIectms. ............... 206-262-2511 

Manufacturers and SaleS Offices Directory' 
wv CharIestQn, Newark EIcIms. .•. . .•.••.• 304-744-9022 SPIRICON, INC. 2600 North MaIn. Logan, UT 84321, Tel: 
WI Milwaukee, Newark ElCtrns. ........... 414-453-9100 . 801-753-3729, TELEX: 296-485 SPIR UR, FAX: 801-735-

SPECTRON GLASS & aECTRONICS, INC. 595 Old 
Willets Path, P.o. Box 13368, Hauppauge, NV 11788, tel: 
516-582-5800, TELEX: 968296; FSC NO.: 57349; Empl: 
70; SIs. MgT: Bob Marshall 

SPECTRONICS CORP. 956 Brush Hollow Ad., Westbury, 
NV 11590, Tel: 516-333-4840/1-800-274-8868, TWX: 
510-222-5877, FAX: 516-333-4859; EmpL: 125; Sis. Mgr: 
Gary NaftaJy 

5231; Empl.: 15; SIs. Mgr: Ed Danahy 

SPRAGUE. ELECTRIC COMPANY, Sprague 
Technologies, Inc., 4 Stamford FOI\lII1 P.o. Box 120007, 
S1amford, CT 06901-0007. tel: 203-964-6600, FAX: 203-
964-6668; EmpI.: 5,500 , 

SPRAGUE ELECTRIC COMPANY, I)l8trIbutlon' 
l)!yislon,41 Hampden Ad. P.o. Box 9102, Mansfield, MA 
02046-9102, Tel: 506-339-8900, FAX: 506-339-5063 
................................................. A·1138 

SPECTRUM CONTROl.. INC. 2165 W. 8th St, Erie, PA 
16505,1'81: 814-455-0966, FAX: 814-455-2550; FSC No.: SPRAGUE ELECTRIC COMPANY. Solid Tantalum 
33095;5733; E~L: 450; SIs. Mgr: D. Reynolds; DIst. Mgr: Capacitors. Lower MaIn St, P.o. Box, 231, Sanford, ME 
D. Zaday 04073-0231,.Tel: 207-324-4140, FAX: 207-324-7223 

SPECTRUM CORP, 10048 Easthaven. Houston, TX SPRAGUE aECTRIC COMPANY. Aluminum 
77075, Tel: 713-844-8200, 1-800-392-5050(SI8), FAX: Capacitors. 9800 KIncey Ave.. Suite 100. Huntersville, NO 
713-944-1290; Empl: 35; SIs. Mgr: Gary W. Lidden; Dis!. 28078, Tel: 704-875-8070. FAX: 704-875-8541 
Mgr: Jim a Bishop 

SPRAGUE ELECTRIC COMPANY, Wei. & Foil 
SPECTRUM DEVICES. 13706 Larkway Dr. sUgar Land. Tantalum Capacitors, MIL Filters. 1600 CU ..... Hwy. 

TX 77476-2420, Tel: 713-242-6417, FAX: 713-242-8415; NaI1h Adams, MA 01247-3967, Tel: 413-864-4431, FAX: 
EmpL: 7; SIs. Mgr: Said Rafique 413-663-5079 

SPECTRUM SIGNAL PROC. 250 H st.,P.O. Box 8110- SPRAGUE ELECTRIC COMPANY, Film Capacitors. 
25, Blaine, WA 96230, Tel: 1-800-863-8966 (us1804-436- 1221 W. Hwy 17/92, Longwood. FL 32750, Tel: 407-695-
7266 (can), FAX: 604-438-3048; Empl.: 25; SIs. Mgr: Rod 6562, FAX: 407-895-8889 
Jensen; DIst. Mgr: AI Rena 

Local Distributors 
CA MountaInvlew. Thorson West .•......• 415-864-9300 
CA Riverside, Innovation Prods. .......... 714-682-8570 

SPECTRUM TECHNOLOGY, INC., DATUM, 
Incorporated, 749 Ward Drive, Santa Barbare, CA 
93111, Tel: 805-964-7791, TWX: 91 0-334-1163, FAX: 805-
663-3481; FSC No.: 32464; EmpL: 90; SIs. Mgr: Manny 
Fernandez, Jr. ....•....................... A-1462-1467 

Local Sales OffIceB & Reps 
AZ. Phoenix. Sedco SIs. .................. 602-461-9069 
CA Los Angeles, The Thorson Co; .• . . • • . • 213-595-0361 
CA San DIego. Thorson Co. .............. 6190292-8525 
CA San Francisco, FreqL/ency Control .... 40&-252-5250 
HI Santa Barbara, Spectrum Technlg. .... 805-964-7791 
CA Santa Barbara, Thorson Co. .......... 805-964-6751 
CO EnglewOod, Advanced Technology MkIg. 

....................................... 303-789-2606 
FL Ocala, Felcomp .. .. .. .. .. .. .. .. .. .. .. . 904-266-2365 
FL Orlando, Feloomp .................... 407-282-3554 
IL Elgin. R.K. EIcIms. .................... 312-695-8552 
MA Needham HgIs.. Todino Engrg. SIs. ... 617-444-7925 
PA Glenside, Kober! AssoCs. ............. 215-887-2310 
TX Dallas, Caton SIs. . .. .. .. .. .. .. .... .. .. 214-243-4716 
TX DaRas, caton SIs. ..................... 214-35G-1612 

Local DlstributonJ 
MD Kensington. Koebert AssoCs. ......... 301-493-8924 

SPEEDY CIRCUITS. PJC Technologies, Inc.. 5332 
CommericaI Dr. Huntington Bch.. CA 92649, Tel: 714-896-
4901, FAX: 714-89HI807; E~L: 36; SIs. Mgr: Jon P. 
Harkins 

FAX: 516-349-8699 
SPEllMAN HIGH VOLTAGE ELCTRNS. CORP., 7 

Fairchild Ave. Plainview. NV 11803, Tel: 516-34908686, 
TWX: 510-221-2155; ErnpL: 150; SIs. Mgr: Eric Mao1<o; 
DIst. Mgr: ErIc Marko .................... 002047-2055 

Local Sales 0ffIceB & Reps 
WA Kirkland,Syntak .................. , ... 206-486-0394 
Can ,BritIsh CoIumbie, Broman Engrg. .... .. 804-254-6311 

SPEMCO swrrCHES, 23425 Harper, Box 386, St. Clair 
Shoras,Ml4808O, Tel: 800-482-2828, FAX: 313-771-3491; 
EmpL: 12; SIs. Mgr: Andrew Richardson 

SPERRY. A. W.INSTRUMENTS. p.o. Box 9300, 
Smithtown, NV 11787, Tel: 516-231-70s0. 000-645-5398, 
TELEX: 645104, FAX: 516-434-3128; ~.: 50; SIs, Mgr: 
Dennis W. CerroII 

SPIRA MANUFACTURING CORP. 12721 SaticoyStreet 
SoUth, North Hollywood. CA 91805, Tel: 818-764-8222, 
FAX: 816-764-9860; FSC No.: 60050; Empl.: 18; SIs. Mgr: 
Usa A PanzIcII 

SPRAGUE ELECTRIC COMPANY, Thick Film 
Networks and Hybrids Div. 267 Lowell ReI.. Hudson, 
NH 03051, Tel: eo;l-881-7200. 603-863-9774 (Mktg), FAX: 
603-660-1910 

SPRAGUE FIL-MAG, 47B7 Cardin Street. San Diego, CA 
92111-1416, Tel: 619-58906577, FAX: 619-589-8073; 

, Empl.: 500; SIs. Mgr: Unda Sorrentino 

FAX: 516-746-1396 
SPRAGUE-GOODMAN ElCTRNS., INC., 134 Fulton 

Ave. Garden City PI<., NY 11040. Tel: 516-746-1385, 
TELEX: 14-4533; FSC No.: 52769; EmpI.: 80; SIs. Mgr: 
Martin D. MaIkson ........................ A.11.40-1141 

Loom SaJes 0ffIceB & Reps 
AL Huntsville, EIectramai1< Inc. ........... 205-830-4400 
AZ. Mesa, System Sis. of Arizona ...••..•. 802-464-9989 
CA CUpertino, Dura EIctm SIs. ........... 40&-255-2084 
CA . Garden Grove, ELSCO EIcIms. ....... 714-891-4621 
CO Denver, West Inc. ..................... 303-477-8180 
CT Milford, KSA Comecticut ............. 203-524-5849 
FL Orlando, TMA ........................ 407-857-3780 
GA Norcross, Eleclramark Inc. ............ 404-448-7915 
10 Meridian, WEST Inc. .................. 206-886-8227 
IL Chicago. B.N.L Elclms. ................ 312-775-1717 
IN Ft Wayne, Denton MkIg., Inc. ......... 219-486-0665 
IA MMOR, M.S.a AssoCs. ................ 319-377-6261 
KS Shawnee Mission, M.S.B. AssoCs. ..... 913-432-2131 
MD Monklori,lmagItron SIs. ............... 301-374-5800· 
MA Sudbury, KSA of New England. • • . • . • • 506-443-5661 
MI BrIghton. AP. AssoCs. ; .. .. .. .. .. .. .. .. 313-229-6550 
MN Eden PraIrie, Electro Mao1< Inc. ........ 612-944-5850 
MO St Charles, M.S.a AssoCs. ............ 314-84&-5577 
NJ Monkton, lmagitron Sis. co., Inc. ...... aoo-&36-3592 
NM Albuquerque. SSA of New Meldco ..... ' 505-889-2901 
NY Melville, R F EIcIms. Sis. Co. Inc. . . . . . . 516-420-8890 
NV Utica, Upstate Engrg. Sis. ............. 315-797-8721 
NO RaIeIgI\ Micro Sis. Inc. ................ 919-881-0007 
OH Cincinnati. Stegman Blaine MkIg. ..... 513-729-1969 
OR Portland, Harry Levinson Co........... 503-690-1312 
PA Maple Glen, Imagitron/Pemsylvania .. 800-838-3592 
TX Seagoville, Delta Comps. ............. 214-287-8333 
UT Centervilie, West/Utah ............... 801-282-8787 
WA Seatlle, Harry Levinson Co. ........... 206-382-1300 
PR . Rio Piedras, EIcIm Sis. AssoCs. •..•.•. eog. 782-6459 
Can Toronto, ant. NorgayEnIps. ......... 416-259-9683 

Local DiBllibutors 
AZ. Phoenix, Arizona Comps. •..........•. 602-269-5855 
AZ. Tempe, TTI,Inc. ...................... 802-431-1'191 
CA Garden Grove, NaIL EIcIms. .... ...... 714-892-7749 
CA Milpitas, Projections Unltd. ............ 406-942-1717 
CA Milpitas, TTl, Inc. ........... .. .. • .. .. .. 40&-946-5577 
CA Mission Hills, TTl, Inc. .. .... .. .. .. .. .. . 816-892-4869 

. CA ~ Hills, TTl, Inc.................. 816-891-8850 
CA San DIego. Neumam EIcIms. •..•....• 819-895-3005 
CA San 0Iag0, ProjeciIons Unltd. .~....... 619-453-7900 

788 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
CA San Diego, TT~ Inc. ................... 619-748-2025 
CA Santa Ana, TTl. Inc. ..•................ 714-641-9393 
CA Tustin. Projections Unltd. ............• 71+!i44-27oo 
CO Denver. TTl. Inc. ..............•......• 303-429-6606 
CT Wallingford, TTl. Inc ........•.......... 203-284-7474 
FL Ft Lauderdale. Bros. EIcIms. of FL .... 305-561-6700 
FL Melbourne. New YOIker Elctrns. ...... 407-727-0955 
FL Orlando. TTl. Inc. ..................... 407-859-1000 
GA Norcross. TTl. Inc. .................... 404-662-0911 
MD Columbia. TTl. Inc ..................... 301-995-1331 
MD Savage. Pyttronic Inds. ............... 301-953-9650 
MA Wilmington. TTl. Inc. ....... ;.......... 508-65&4700 
MN Eden Prairie. TTl. Inc. ................. 612-944-5080 
NJ Fairfield. Tri Start Elctrns. ...........•. 201-227-3500 
NJ Ml Laure~ TTl. Inc. ................... 609-234-8400 
NY Mamaroneck. New Yorker Elclrns. .... 914-698-7600 
NY Ronkonkoma. Tri-StaJt Elctms ......... 516-737-2200 
NY Ronkonkoma. TTl. Inc ................. 516-737-2000 
NC Charlotte. TTl. Inc. .......•............ 704-522-0277 
OH Columbus. TT~ Inc. ...•...........•... 614-84B-5nO 
PA Harrisburg. Adtech.................... 717-561-9905 
PA Montgomeryville. Pyttronic Inds. . . . . . .. 215-855-0925 
TX Fl Worth. TTl. Inc. ............•....... 817-595-3100 
TX Garland, J & S EIcIms. Inc. . . . . . . . . . . .. 214-487-8808 
WA Redmond. Ttl. Inc. . .. .. . . .. . . . . . . . . . .. 206-882-0291 
WA Seattle. Kern EIctms ................... 206-382-1300 
Can Toronl0. Ont. Norgay Entprs. Lid. ..... 416-234-8966 

S-PROOUCTS INC •• 35 Kings Highway Eest. Fairfield, CT 
06430. Tel: 203-331-9546. FAX: 203-335-2723; Empl.: 4 

SPS SOF1WARE PRODUCTS & SERVICES. INC .• 14 
E. 38th Street. 14th FI, New YOlk. NY 10016, Tel: 212-686-
3790. TELEX: 852616, FAX: 212-461-7464; Sis. Mgt_. 
Peter Voletsky 

SQUARE D CO, Executive Plaza. Palatine. IL 60067. Tel: 
708-397-2600. FAX: 708-397-8814; Empl.: 19.000; SIs. 
Mg': J. Glore, VP SIs.; Dis!. Mgr: E.P. Mazzetta 

SQUARE D. COMPANY. Control Products. Hwy 64 
East. Knightdale. NC 27545. Tel: 919-266-3671. FAX: 919-
266-6393; Empl: 900 

SQUARE D CO. POWER PROTECTION SYSTEMS. 
9192 Topaz Way. San Diego. CA 92123-1165. Tel: 619-
279-0831. TWX: 910-335-1556. FAX: 619-569-8427; FSC 
No.: 06049; Empl: 200; SIs. Mg': Dan Mathews. Dir. of SIs.; 
Dis/. Mg': Dan Mathews. Dir. of SIs. 

Please refer to Topaz' sales representatives for distributor 
infonnation 

SQUARE D. DATA ENTRY PRODUCTS FORMERLY 
KB. DENVER, See MGR Industries 

SR ENGINEERING. BW/IP International. Inc., 13961 
Nautilus Dr, Dept E, Garden Grove. CA 92643. Tel: 714-
554-4200. TELEX: 364412INTR-871, FAX: 714-285-0856; 
FSC No.: 21441; Sis. Mg': Met Hitchcock 

SSAC INCORPORATED. P.O. Box 1000, BaldwinSville. 
NY 13027. Tel: 315-638-1300, FAX: 315-638-0333; FSC 
No.: 16-0985719; Empl.: 250; SIs. Mg': D. Carroll 

S SQUARED ELECTRONICS. formerly ComTech 
Systems, Inc .• 10 Halyard Rd., Valley Stream, NY 11581-
2813, Tel: 516-791-1175; Empl.: 10 

STACKBIN CORP .• Albion Road. P.O. Box 397, Lincoln. RI 
02865. Tel: 401-333-1600, 800-333-1603, FAX: 401-333-
1952; Empl.: 50; Sis. Mgr: Valerie Baxter; Dis!. Mg,: 
Timothy J. O'Leary 

STACKPOLE CARBON COMPANY,201 Stackpole Sl. 
Sl Marys. PA 15857. Tel: 814-781-1234, F~: 814-781-
8570; Sis. Mgt: RA Williams 

STACKPOLE .COMPONENTS CO .• See Ark-Ies 
Special Products Grp, Div. of Stackpole Switches 

STACKPOLE, MAGNET DIV .• 700 Elk Ave., Kane. PA 
16735, Tel: 814-837-0272, FAX: 814-837-0277; Sis. Mgr: 
GA Olson. Mgr. Sis. & MkIg. 

STACO.INC, See Staco Transpower 

FAX: 513-253-1723 
STACO ENERGY PRODUCTS CO" 301 Gaddis Blvd., 

Dayton, OH 45403, Tel: 513-253-1191. TELEX: 268-032; 
FSC No.: 83006; Empl: 148; SIs. Mgr" Robert Simpson 
.•............ '" ..........•.. '" .. ..•... .. Ao2412-2413 

Local Sales Offices & Reps 
CA Laguna Hills. South Rep .............. 714-951-1064 
CO Wheat Ridge. Cluff .. .. .. .. .. .. .. .. .. .. 303-425-6604 
FL Maitland, H & H .... ,.................. 305-831-2474 
GA Atlan1a. Millar ........ .. .. .. .. .. .. .. ... 404-634-3350 
IL Chicago. SeHro ....................... 312-6n-972O 
IN Indianapolis. EMCI .................... 317-921-3452 
MA Lexington. Hathaway ................. 617-861-1010 
MI Detroit, Shalea ........................ 313-547-4nl 
MN Sl Paul. Kencotronics ................ 612-645-7717 
MO Sl Louis, Dowell .. .. .. .. .. .. .. .. .. .... 314-649-4234 
NM Albuquerque. carlberg .... . . . . . . . . . . .. 505-836-1448 
NY Northport. LSC ....................... 516-266-5020 
NC Raleigh, Millar ................... :.... 919-828-6640 
OH Cleveland, AocIdord .................. 216-725-3705 
OR Hillsboro, Tum-A-Round .............. 503-640-4661 
PA Philad~hia. ECSC ................... 215-825-11610 
TX Dallas. B & R ......................... 214-985-0028 
Can Scarborough, Decade ................ 416-439-9921 

I..oc8I Distributors 
AL Birmingham, JLS ..................... 205-322-2486 
CO Arvada. Denver Beta Wintronics ...... 303-431-7161 
CO San Francisco. Stevens Engrg. ....... 415-588-9200 
CT Wallingford. Seg ... Elctms. ............ 203-265-4600 
FL Miami, Elctm. EqUip. .................. 305-871-3500 
GA Atillilta. Cleveland Else. . . . . . . . . . . . . . . • 404-696-4550 
HI Honolulu. Victor Kim .................. 808-641-6266 
IL Chicago. Newar1< Elctms. ............. 312-784-5100 
IN Indianapolis, Bell Elctms. ............. 317-875-8200 
KY Louisville. Peerless .•................. 502-637-7674 
LA Lafayette. Ralph's..................... 318-234-4507 
MA Somerville, Electro SIs. ............... 617-666-0500 
MI Madison Hgts.. Galea ................. 313-542-9090 
MN Mimeapolis, Ek:Im. Center. . . . . . . . . . .. 612-378-2442 
MS Jackson. Ellington Elctms. ........•.•. 601-355-0561 
MO Sl Louis. Chelsea EIctms. ............ 314-997-n09 
NJ Kenilworth, Federated Purchaser ..... 201-272-0505 
NY Hauppauge. Broadline Elctms. ........ 516-231-4100 
NC Winston-Salem. Kirkman Elctrns. ...... 919-722-9131 
OH Dayton. Stotts Friedman EIctms. ...... 513-298-5555 
PA Drexel HiI~ Kass Elctms. .. . . . . . . . . . . .. 215-449-2300 
SC Charleston. Wholesale Elctms. .•... ... 803-722-2634 
TN Knoxville.lndl. Elctms. ................ 615-573-7135 
TX Fl Worth, Allied Elctms................ 817-336-5401 
VA Charlottesville. VA Elctms ............. 804-296-4164 
WA Seattle. Radar EIec. .. .. .. ............. 206-262-2511 
WI Milwaukee. Marsh Elctrns. ............ 414-475-6000 
Can Scarborough, Decade Elctms. . •....... 416-439-9921 

STACOSWITCH. 1139 Baker St., Costa Mesa. CA 92626. 
Tel: 714-549-3041, TWX: 910-595-1507. FAX: 714-549-
0930; FSC No.: 12522;Multiple; Empl: 115; Sis. Mg': D. 
Sugg 

STACO TRANSPOWER. Components Corp. of 
America, 610 W. 6th Sl,.Ml Carme~ IL 62863, Tel: 618-
262-5555. FAX: 618-263-3150; FSC No.: 83008; Empl: 75; 
SIs. Mg': Bill Chidester 

STAFFALL INC .• 1468 Elmwood Ave., Cranston. RI 02910. 
Tel: 401-461-5554. TWX: 710-381-6964; Empl:.25 

STAG MICROSYSTEMS INC .• 1600 Wyatt Drive. Santa 
Clara. CA 95054, Tel: 408-988-1118. l-aoo-227-8B36. 
FAX: 408-988-1232; Empl.: 150; SIs. Mg': Phil Holden; 
Dis!. Mgr: Phil Holden 

STAINLESS. INC .• 210 S. 3rd Sl. N. Wales, PA 19454, Tet: 
215-699-4871. TWX: 510-661-8097, FAX: 215-899-9597; 
Empl: 80; SIs. Mgr: ·OWen F. Ulmer 

srANCOR 
FAX: 219-722-5189 

STANCOR, White-Rodgers. 131 Godfrey St.,' 
Logansport. IN 46947. Tel: 219-722-2244; FSC No.: 80089; 
Empl: 400; SIs. Mg,: Steve Fisher; Dist. Mgt: Stephanie 
Starbuck. Prod. Mgr ..•.. ,. Ao2414-2419; a0 1584-1587 

Local Sales Offices & Reps 
AL Athens, E.M.F. ........................ 205-233-2947 
/IZ. Contact Factory ...................... 219-722-2244 
CA CampbeI~ Shu, SIs. ........ .. .... .. ... 4OB-374-55n 
CA Irvine. Groh Assocs. .................. 714-837-9871 
CO Denver, Wast. Inc. .................... 303-4n-8180 
CT iNaterbury, Cannon Assocs. .......... 203-597-0240 
FL Tampa. Uni-Rep ...................... 813-831-6083 
GA Atlanta, E.M.F. .. .................... ,. 404-944-9216 
IL Chicago. Joel Wasserman Assocs. . . .. 708-258-3566 
IN Fl Wayne. K & 0 Sis. ................. 219-436-2221 

STANDA 
KS Shawnee. Lowell Kanges ............. 913-631-3515 
MD Sykesville. D.l.C. ...................... 301-795-7020 
MA Chelmsford, .Cannon Assocs., Inc. . . . . • 508-649-3809 
MN Bloomington. Murnco ................. 812-854-4161 
MO Sl Louis, Lowell Kangas .............. 314-821-4050 
NM Contact Factory ...................... 219-722-2244 
NY Rochester. A.l. Electromarkating .•.•.. 716-426-3598 
NC Raleigh. E.M.F. .. .. .. .. .. .. .. .. .. .. .... 919-667-6221 
OH Beachwood, Ek:Im. SalesMasters . . . .. 216-831-9555 
OR Portland, Temper Tech. ............... 503-292-8201 
PA Philadelphia, D.l.C. ................... 215-334-4533 
RI Warwick. Cannon Assocs. ............ 401-732-1570 
TX RIchardson, Pro-Comp Sis. ........... 214-669-1500 
VT Isle La Molle. Cannon Assocs. . . . . . . .. 802-928-3041 

STANDARD CONDENSER CORP, 8151 N. Ridgeway. 
Skokie, IL 60076. Tel: 708-675-3133. FAX: 708-675-3709; 
FSC No.: 97419; Sis. Mgr: B. P. McLean 

STANDARD CRYSTAL CORPORATION. 9940 E. 
Baldwin PI, EI Monte, CA 91731, Tel: 818-443-2121, 
TELEX: 4998755. FAX: 818-443-9049; FSC No.: 30149; 
Sis. Mgt: Tom Valasek/Gus Jimenez; Dist. Mgt: EIet1y 
Longwell ....................................... A 0 1488 

Local Sales Offices & Reps 
/IZ. Phoenlx. CPS Assocs.,Inc. ............ 802-248-1097 
/IZ. SCottsdale, Az Tech-CPS Inc. .••...... 802-991-6300 
CA Milpitas, Ward Eictm. Packaging SIs. .• 408-945-0420 
GA Norcross, Spar Tech Assocs. ......... 404-446-7300 
IL Berkeley, ESA Tech. MkIg. ............ 312-544-0120 
IL Northbrook. Allied Comp. Reps., Inc. •. 312-498-6658 
MI Grand Rapids, RP. Urban & Assocs... 616-245-0511 
MA Sherborn. Barlow Engrg. Assoc..Inc. .. 508-655-8751 
TX Dallas. Allied Comps.. Inc. • . . . . . . • . . . .. 214-238-0408 
UT Salt Lake City. Sage Sis. .............. 801-467-5451 
WA Bellevue, Caruso and Company ...... 206-455-8811 

STANDARD ENVIRONMENTAl SYSTEMS. INC, 383 
Minnisink FId, Totowa. NJ 07512, Tel: 201-256-2200. FAX: 
201-256-2820; Empl.: 42 

STANDARD GRIGSBY, INC. FLINT INDUSTRIES, 
See OakGrigsby. Inc. 

STANDARD GRIGSBY INC.. W. Gunther GMBH. 
Vimsberger Strasse 51. 0 8500 Numberg 82, West 
Germany. Tel: 0911-85521. TaEX: 622351, FAX: 
0911/6552-239 

[§.!tt 
BRILL 
-=:LECTRONICS 
(415) 834-5888 
610 E 101h S1 . Oakland. CA 94606 

( SfANCOR ) 
(213) 452-8002 

SfANCOR 
Ove, 8 100.000 • 

Transfo,me,s -
in StOCk. 

Ove, 
8,000,000 

Relays 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 
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STANDA 
STANDARD INSERT CO. Penn Engrg. & MIg. Corp., 

419 SaIgon WI¥, Horaham, PA 19044, Tel: 215-956-03150; 
FAX: 215-968-0366; ~: 7; SIs. Mgr: ChrisIopher 
O'Connell 

STANDARD MAGNETIC CORP. 3000 E Coronado St., 
AnaheIm, CA 92806, Tel: 714-630-9751, FAX: 714-630-
1801; En¢: 15; SIs. Mgr~ SallahJain 

STANDARD MICROSYSTEMS, 35. Marcus Blvd., 
HauppaUge, NY 11788, Tel: 51 &-273-3100, FAX: 51&-273-
3123; FSC No.: 53848; En¢: 500 

STANDARD REFERENCE LABS, INC .. See. Koep 
Precision Standards, Inc. 

STANDARD WIRE & CABLE co.. 1959 E Cashdan St., 
Rancho DomInguez, CA 90220, Tel: 213-609-1811,800-
32&-0006, TELEX: 65-3423, ESYLNK: 82931655, FAX: 
213-609-1862; En¢: 50; SIS.' Mgr: Dan VarvaIs; 0IIII. 
Mgt: Jerry GaIIhei' 

Standex Electronics 

I a Stondex company 

FAX: 513-871-3779 
STANDEX ELECTRONICS, Standex 

Intemlltlonal 4538 CambarwaII Ad., Cincinnati, OH 
45209, Tel: 513-871-3777; FSC No.: 56402; EmpI.: 450; 
SIs. Mgr: Char1es C. Johnson, VP Sis. •••• A"2112-12117; 

801782·1783 

Local Sates OffIces & Reps 
AL Huntsville, R. W. MIIscher Co. . . . . . . • . . 205-464-0792 
AZ T8fI1I8, ~ & Clark ••..•••... .. .. 602-98IH9037 
CA CupertIno, CadeNa MIdg. Grp., Inc. .... 408-257-2561 
CA Granada HIlls, C & W Camp. Sis. •••.• 818-368-4032 
CO Longmont, Butler Tech. Sis. .•. ..•. •... 303-851-7703 
FL Boca Raton, R. W. Mltscher Co. .. . .. . . 305-368-3841 
FL Tequesta, R.W. MIIacher Co. .•....•... 407-575-4485 
GA Lawrenceville, R. W. MiIscher Co. •.... 404-923-3239 
IL ArIngton Hgts., BrIIInard-WlIson Midg. 

•• . •• .. ... .. .. . . .. . . . . . . . . . . . . . . .• . .. . . 312-437-2700 
IN Granger, Gre9arY SIs. Co. .•.•...•. . . . . 219-272-9826 
MD EdIna, JI¥ Borman SIs. Co. .••..••.... 612-922-5525 
MD Laurel, R. W. MItscher Co., Inc. ........ 301-498-8090 
MA SUdbury, KSA 01 New England........ 617-443-5881 
MI DeIroIt, R.P. Urban & Assoc. .•...•.•.. 313-535-2355 
MI Grand RapIds, R.P. Urban & Assoc. ..• 61 &-245-0511 
MO Kansas CIty, EPlInc. •..•. . . . •• .••• . . .• 81 &-523-8911 
MO St. louis, EPlinc: •.•...•..•..•........ 314-962-1411 
NJ Woodbridge, Jade MIdg. •••••••••••••. 201-750-2998 
NY Clarence, R. W. MI\scher Co., Inc. •..•. 71 &-759-2350 
NY Red Hook, R. W. MiIacher Co., Inc. .... 914-75&-8375 
NY Rochester, R. W. Mllscher Co., Inc. ..•• 71 &-227-0&39 
NO RaleIgh, A. W. MIIscher Co., Inc. . . • . • . • 919-841Hl941 
OH Dayton, J. C. Hof8IetIer Co. •..••.•..•• 513-29&-1010 
OH Mecina, J. C. HofateIIar Co. •.......... 21&-241-4880 
OR PoI1Iand, Components Tectmlg. •.••.•• 503-292-1518 
PA ~ Melz-Banham Assocs., Inc. 

215-89&-7300 
TN~ CRY: A'-Vi: ~~.~.. 615-929-7258 
TX Houston, B & R EIcIm. Sis. Corp. ••• •• • 713-682-5448 
TX Plano, B & R EIcIm. Sis. Corp. ........ 214-985-0028 
VA RIchmond, R. W. MItscher Co., Inc. •.•• Il04-320-7350 
WI WBukasha, BraInaId-WlIson MkIg. .... 414-797-7940 

IL ~ 
~u;;@lr'M ~L~CTRONIC BUZZERS 
m IC r. n Ie •• Inc ELECTRO·ACOUSTIC TRANSDUCERS 

COMPACT DOTMATRIX PRINTERS 

FULL LINE AUTHORIZED DISTRIBUTOR 

INC 0 R P 0 RAT E' D 

2478 Fletcher Dr, Los Angeles, California 90039·2897 

213-660-1310 800-421-8855 
FAX' 213-660-5130 

SEE COMPLETE PROOUCT LINE UNDER SWITCHES 
SECTlON-5tOO.FREE CATALOG 31EM ~n REDUEST 

Manufacturers and Sales OffIces Directory 

STANDISH INDUSTRIES, HamlIn LCD DiY. W7514 
Hwy y, Lake Mills. WI 53551, Tel: 414-648-1000, FAX: 414-
648-1001; En¢: 250; SIs. Mgr: RIchard 0. BarbIeri 
.....•.........•...•.....•....................... 801125 

L.ocsJ Sales OffIces & Reps 
AZ Chandler, Lindberg Co. ..••..•.••.••.. 602-788-9115 
CA AnaheIm, GabIIeI & Asaocs. .•..•..••. 714-666-0lI60 
CA Mountain VIew, Straube Asaocs. ...... 415-981H08O 
CO Boulder, FI-G EnIprs. •••••••• :......... 303-447-9211 
CT BranfoId, CoaIdey,Iloyd & AbbaII, Inc. 

•...•.•.•..•.•...•...••.. 800-225..a402,203-41-2218 
FL Palm Harbor, Bob Dean, Inc. ••.••..•.• 813-78&-1233 
GA Atlanta, wan- EIcIm. Sis. .••.••..••. 404-634-3159 
IL SkokIe, IndL Rep. ......•.....•..•..... 70&-967-8430 
IN CermeI, TMC ...•...•••.•••....••..••. 317-844-8462 
IN Ft Wayne, TMC .••••••••.••.••••..•.• 219-432-5553 
KV louisville, TMC ••.•..•.•. .••.•..••.... 502-893-1377 
MD GaIIherIIburg, Naudain Asaocs. Southern, Inc. 

•...••..•...•............. ...........•• 301-258-5040 
MA Franingham, Coakley, lloyd & AbbaII, Inc. 

. •..•.•..•.•.•...• , ...•...• , . .. • . •. . . . . 508-820-0800 
MI Farnington HIls. J.L. Montgomery Asaocs. 

....•........•.•.• , . . . . . . . . • • . .• . •. . . . . 313-489-0099 
MN MInneapolIs. FW, Inc. •.•..••.••.••..•. 612-868-3661 
MO Blue SprIngs, Palatine SIs. .•••••.••.•• 81 &-229-4007 
MO Florissant, Palatine Sis. .•........•.... 314--839-0800 
NJ Hackensack, Coakley, Boyd, Abbatt, Metro 

...••••.••.••........••...•............ 201-440-4114 
NJ MarIIon, Naudain Assoc. ••..•...••.... 609-983-5300 
/oN AIluquerque, Lindberg Co.-............ 505-861-1006 
NY Ithaca, Bob Dean, Inc. •....•..••..••.• 607-257-1111 
NO KernersvIlle, Wallace EIcIm. Sis. .....• 91!M196-2742 
OH Centerville, Saar MkIg. •. . • • • •••••• • • • • 513-43&-2061 
OH RIchIieId, Saar Mktg. ....••..•.••.••..• 21&-~131 
TX Austin, Allied Camps. •..••..•.••.•..•• 512-331-4494 
TX Dallas, AllIed Camps. ••••••••.•••••••• 214-238-0408 
TX Hurst, Aluad Camps. .•...•.••.••.••••. 817-589-0456 
WI BrooIdIeId, IndL Rep. .••..•.•.......•.. 414-789-9393 
can MIssIssauga, Ont, Indigo ElcIrs. Ltd. •. 41 &-87lHl284 

LocsJ Di8ItfbuIDrs 
AZ PhoenIx, Foree EIcIms. ..•.•.•.....•.• 602--437-1060 
AZ T8fI1I8, Cypn!ss EIcIms. .•..•..••..••• 602-98&-2256 
CA Buena Park, Cypn!ss EIcIms. ..••.••.• 213-744-0355 
CA FuHerton, PyramId EIcIms. ..•..••...•• 714-773-0781 
CA San DIego, Cypn!ss EIcIms. ....•...•. 619-535-0011 
CA San1a CIa"a, Cypn!ss EIcIms. ...•..... 408-945-8400 
CA San1a Clara, PyramId EIcIms. •..•..•.. 408-727-9810 
CO Englewood, Indelco • . . .. . .• . . •. .• . . . . . 303-894-9444 
CT Danbury, Heilnd EIcIms. .•.•....•..•.. 203-797-8600 
FL Ft Lauderdale, Hammond EIcIms. .••. 305-973-7103 
FL Orlando, HiIrnmond EIcIm. .•.•..•..•.. 407-849-8080 
IL Palatine, Olm EIcIms. •.•.•..•..•..•.• 70&-359-5500 
IN Ft Wayne, BeIIInds. ...•..••.•.....••. 219-423-3422 
IN Indianapolis, BeIIInds. •.•....•..•...•. 317-1175-8200 
MD Gallher&burg, PIoneer/Wash. ••.•..••. 301-921-0660 
MA HIngham, Sager EIec. Supp. ........... 617-749-6700 
MA Wilmington, HaiIInd EIcIms. ••••..•..•. 508-857-4870 
MI Grand RapIds, Calder EIcIms. •• . •• . • • . 61&-69&-7400 
MIll Fridley, Voyager EIcIms. •.•••....•..•. 612-571-7768 
NJ W. Ber1in, General Co~ Inc. ....... 609-7B&-6~ 

. NM AibuqIJI!rqtje, BaIIInds. ............... 505-292-2700 
NY IIufIaIo, SUmmIt Oistr. ••••.••••••.••.•. 71&-887-2800 
NY Lynbrook, "-less Radio Corp. ..••••. 51&-593-2121 
NY Rome, Rome EIcIms. ....••........... 315-337-5400 
NO WInston-Salem, Kirkman EIctrns. .•.... 919-722-9131 
OH Dayton, BeHinds. .•..•.•...•..•..•.... 513-435-8680 
OH Solon, Repco ••••.••••••••.••.•..••..• 21 &-24&-6900 
OH Stow, Advacom •..•.. , . . . . . • . . . . . . . . . • 21 &-68&-5311 
OK Tulsa, RadIo, Inc. .•.•••..•.•...••.•..• 91&-587-11123 
OR PorItand, Radar EIec. .•••••••••••••..• 503-233-3404 
PA McKean, Advacom •.••.•..••..•.••..• 814-47&-m4 
TX Dallas, Hantson EquIp. Co. • . • . •• . •. . . . 214-239-2750 
TX Ft Worth, AllIed EIcIms. • . . . •• . •• . • .. . • 817-33&-5401 
TX Stafford, Harrison E(JIip. .•.••.••..••.• 713-879-2727 
TX Stafford, Southwest EIcIms. .. . . .. . •• . . 713-240-4000 
WA Seattle, Radar EIec. Co. ..•. . . . . • . . • . .. 20&-282-2511 
WA Spokane, Radar EIec. Co. •. ....•..•... 509-747-3053 
WI Mequon, Taylor EIec. .....•.........•. 414-241-4321 
can Burnaby, B.C. Semad EIcIms. . . •. . .. . . 804-42<HI889 
can Calgary, Alberta, ITT Mullicornponents 

. . . •• . .. • . . • . . . . •. . . . •• . . . . . . . . . .. . •. .. 403-273-2780 
can ConcoId, Ont, ITT Mullicornponents . j 41 &-738-1144 
can Edmonton, Alberta, ITT Mullicornponents 

.. . • . . . • . . .• ••• . •. . . • . . • • . . • . • . . . . . . . . . 403-436-9555 
can Markham, On!., Semad EIcIms. ..•. ..•. 41&-475-8500 
can Ottawa, Ont., SamaIl EIcIms. •...•..... 613-727.a325 
can 8,uney, B.c., Memco EIetm. Mkts. ..... 804-590-1553 
can Ville St. Laurent, Quebec:, ITT Mullicornponents 

•••••••.•..•.••..•.•••.•..•...•..•.•••• 514-335-7697 
can WInnIpeg, ManItoba, ITT MuI\lCon1lOnents 

. • . • . . . . .• . • . • • . ••. . •• . • . • . • . . • . •• . . . • . 204-697-2300 
WA Bellevue, TesIIlO, Inc. .•.•.•..•.•...••. 20&-454-7422 

STANFORD RESCH. Svs.. INC.. 1290 D. Reamwood 
Ave., Sunnyvale, CA 94089, Tel: 408-744-9040, TELEX: 
706891 SRS UO, FAX: 408-744-9049; SIs. Mgr: Daniel R. 
MeIck . 

STANFORD TB..ECOMMUNICATIONS, INC., 2421 
MIssion College Blvd., San1a CIn, CA 95066, Tel: 408-
748-1010,lWX: 910-339-9531, FAX: 408-980-1088; FSC 
No.: 81362; En¢: 900; SIs. Mgr~ CIu:k FIWIk . 

STANGENES INDUSTRIES, INC., 1052 East Meadow 
CIrcle, Palo AIIo, CA 94303, Tel: 415-493-0814, FAX: 415-
855-9926; FSC No.: 62708; En¢ 61; sis. Mgt: Magne 
Stanganea 

STANlEY ELECTRONICS DIV. 250 E SandIord Blvd., 
Mt. Vemen, NY 10550, Tel: 914-889-2000; FSC No.: 
61544; En¢: 12 

FAX: 714-222-0777 
II STANLEY co. INC., Stanley ElectrIc Co. L 1D., 

2661 Gates Avenue, SuIte 2000, Irvine, CA 92714, Tel: 1-
BOO-LED-LCD1;~:38O; SIs.Mgr:IllIIRo1h; OIIII.Mgr: 
AI Kile •.••••••••..••••••••••••••••• 801134, 1, .... 1201 

LocsJ Sales OffIces & Reps 
AZ ScotIsdaIe, B.S.E. ..•.•...•...•..••.•.. 802-483-0373 
CA Laguna HIlls, IIaI1I1udge Assoc. ...•.. 714-582-8720 
CO Boulder, Stratford Grp. •.. .•. ... ..•. .•• 3Q30530.G194 
FL Ughlhouse PI., Jack Krutek Assoc. . . .• 305-783-2501 
L Berkeley, ESA Tech. Mktg. •••....•..•• 70&-544-0120 
IN Indianapolis, EMCI •••.••..•..••.•••.•• 317-921-3450 . 
KS Overland PaJ1<, MInk Assoc. •...•....•• 913-341-8309 
MA N. Reading, AIpha-Omega Sis. ..••..•. 508-664-1118 
MN MInneapoIs, Holmgren Assoc. .......• 612-574-\19113 
MO BridgaIon, Mink Assoc. ...•.........•. 314-291-1;454 
NY Port Washington, ASHTEC .••..••.•.• 51&-767-0336 
OH Dayton, K W Elctms. ••.•..••.••....... 513-899-2150 
PA Horsham, Jacabsan Assoc. ...•.•.•... 215-674-2937 
TX Dallas, TESCO ..............••.••..•• 214-553-1200 
WA KirIdand, Nor\hwest ~ SIs. ..•...• 20&-82&-2104 
WY Jackson, TETONCS •..•..••.••..••.•• 307-733-1077 
can Ma1chaIn, Ontario, DeakIn SIs. •......• 41&-475-1412 

L.ocsJ DI8IriIJuIot8 
AL Huntsville, Future EIcIms. ..•..•..•..•• 205-113()-2322 
AZ Phoenix, ArIzona Camps. ..••.••.•.•.. 602-269-5655 
CA San1a Clara, eypre. EIctrns. .•..•..•• 408-980-2500 
CO LiIIIeIon, 1ndeIcc, Inc. .... ,............ 303-79&-3461 
CT HarI1oId, Weagarde Comps. Grp. ..•..• 203-527-7705 
FL Lakeland, Weagarde Camps. Grp. ••••• 813-844-7564 
IL WoodaIe, NEP EIcIms. .••..••..••.. . . • 70&-595-8500 
IA Cedar RapIds, DEE Elctms.1nc. •.•.... 319-365-7551 
MD Columbia, Future EIcIms. ..••.•...•... 301-290-0800 
MA WesIborough, Future EIcIms. .••..•••. 50&-36&-2400 
MI Livonia, Future EIcIms. .•..••..•..••.. 313-261-5290 
MIll New Brighton, CHRIS EIcIms.......... 812-631-2647 
MO St. Louis, Wesgarde Camps. Grp. ...•. 314-567-m6 
NH Nashua, Weagarde Camps. Grp. ....•• 603-880-1971 
NJ Mt Laurel, Weagarde Comps. Grp. ••.. 609-77&-8190 
NY Rochester, Future EIcIms. ............ 71&-272-1120 
NO Winston-Salem, KirIcman EIcIms... ••.. 919-722-9131 
OH MeafieId He91Is. Future EIcIms. •.••.. 21 &-449-8998 
PA N. Versailles, CMD EIcIms............. 412-67&-8020 
TX Houston, Kent EIcIms. ................ 713-780-mO 
WA Redmond, PrIebe EIcIms. •..•...•..•.. 20&-681-2363 
WI New Berln, NEP EIcIms... ••••.••••.•. 414-785-9100 

STANLEY-VIDMAR, Stanley Works, 11 Grammes Ad., 
AI--. PA 18103, Tel: 215-797-11800, TELEX: 847-345; 
EmpI.: 5000; SIs. Mgr: Ernie GItIn, Vic JoIaI; 0IIII. Mgr: 
FrankC8sey 

ST ANPAT PRODS. 100 GoIcIsIeIn DrIve, Woonsock8I, RI 
02895, Tel: '101-768-8400, FAX: 401-76700244; En1lL: 35; 
Sis. Mgr: Mal< IIaIbone 

STANTON MAGNETICS, INC., Terminal Dr. PlaInview, 
NY 11803-1511, Tel: 51&-349-0235, lWX: 51()'221-1845, 
FAX: 51&-349-0230; EmpI.: 300; 0IIII. Mgr: Jack 
O'Donnel~ NaIL Sis. Mgr. 

ST ANTRON, Unit of zero CorporatIon, 6900-8918 Back 
Ave., P. Q Box 9156, N. Hollywood, CA 91805, Tel: 81 B-
841-1825, FAX: 81&-841-8892; FSC No.: 06514; EmpI.: 
125; SIs. Mgr: Go A. Tessler 

STAR CASE MANUFACTURING Co., 1NC.,848 
Superior Avenue, Munster, IN 463l!l, Tel: 219-922-4440, 
800-822-STAR (ou\8Ide IN~ 800-782-CASE [mside IN), 
FAX: 219-922-4442;. En1lL: 75; ~. Mgr: Veronica 
Stadden ......... ~. . . . . ••. . • . . .• . ••• .. . . • . . • . . .• C'1017 

790 North AmerIcan offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 . 
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"'lcrO.ICS 

FAX: 908-572-5095 
STAR MICRONICS, INC., OEM Division, 70-0 Elhal 

ReI. W. PIscataway, NJ 08854, Tel: 908-572-9512; EmpL: 
120; SIs. Mgr: Georgia L..ombardi; Dist. Mgr" Chris Duffy 

, .............................. 001082-1065,1112-1115 

LocaJ Sales OffIces & Reps 
CA Irvine, Star Micronics ................. 714-768-7203 
IL Itasca, Star Micronics ................. 312-n3-3717 

Local DistrlbuJDrs 
CA Los Angeles, EIec. SWitches, Inc....... 213-660-1310 
CA San Diego, Tauber EIctms. ........... 619-274-7242 
CA Stanton, MS cash Drawer ............ 618-792-2111 
CA SUnnyvale, Panstook I Waftronics ..•. 408-730-0300 
CO Englewood, NEP Elctms. ............. 303-799-9898 
FL Davie, Area Diat, Inc. ................. 305-473-2550 
GA Norcross, Applied Power ............. 404-263-0421 
IL Wood Dale, NEP E1ctms. ............. 708-595-8500 
Il Wheeling, Hawk Elclms. ..•......•.•.. 708-459-4030 
MO MiddletOwn, CUrrent Camps. .......•.. 301-473-5333 
MA Sharon, Adcour .......... .. ........... 617-764-6123 
MI Brighton, Applied Power .............. 313-227-3604 
MI Grand Rapids, S. F. EIec. Supp., Inc. •.. 61&-459-0216 
NJ Sparta, Instrument & equip. ..•.....••. 201-729-4293 
NY Hewlett, Metropolitan Sis. ............. 51 &-588-7900 
OH Cincinnati, U.R.L EIctms. .............. 513-761-4030 
TX Channelview, R T. Henry EIctms. ..... 713-452-4451 
TX Dallas, Foxfire ........................ 214-353-9543 
CA Tustin, OBI Dists. ..................... 714-250-9003 
WI New BerlIn, NEP EIctms. .. .. .... .. .... 414-785-9100 
EXP Markham, Ont., Birds Mktg. ........... 41&-477-7722 

STAR PORCELAIN, 71 Muirhead Ave., Tranton, NJ 08838, 
Tel: 809-392-3154; ~: 70; SIs. Mtr: Art Weigold 

STAR-TRON CORPORATION, 58 Curtis St, Providence, 
RI 02909, Tel: 401-274-5090, FAX: 401-274-3936; E"1lL: 
50; SIs. Mgr: Debra Chandronet-Christy 

• STATEK • 
FAX: 714-997-1256 

STATEK CORP, 512 N. Main St, Orange. CA 92668, Tel: 
714-639-7810. TB.EX: 87-6394; FSC No.: 51791; EmpL: 
200; SIs. Mgr: Bob Goodwin; Dist. Mgr: S. Schaefer 
.............. .. ...... . .• ............. . .... A0 1470-1471 

Local Sales OffIces & Reps 
AL HuntsviRe, L & D .. .. .. .. .. .. .. .. .. .. .. 205-837-1469 
AZ Phoenix, EItron ....................... 602-266-2164 
CA Fallbrook, Chllcota Assoc. ............ 619-728-7678 
CA Mission Viejo, Jay Mktg. .............. 714-768-7519 
CO Englewood, Camp. Sis. ....... :....... 303-n9-8060 
FL Palm Habor, Sigma Tech ............. 813-769-5522 
GA Atlanta, L & D ........................ 404-395-7079 
L RaRing Meadows, Eagle Tech. Sis. .... 312-991-0700 
IN Fort Wayne, MIS SIs. & Assocs. ...... 219-43&-3023 
IN Greenwood, MIS Sis. & Assocs. ...... 317-881-0110 
IA Des Moinaa, SPS Assocs. ............ 515-225-0607 
KS OIa1ha, SPS Assocs. .................. 913-764-4460 
MA Woburn, Radian Assocs. .............. 617-933-7388 
MI Brighton, AP Assoc. .. .. .. .. .. .. .. .. .. • 313-229-6550 
MN Bloomington, Mumco Inc. ............. 612-854-4161 
MO Earth City, SPS Assocs................ 314-291-0520 
NJ Bellmawr, TAl Corp. .................. 609-n8-5353 

. NY New Rochelle, Robert Diamond Inc. .• 914-632-2628 
NC Charlotte. PrIme Camps. .............. 704-522-1150 
NC Raleigh, PrIme Camps. ............... 919-650-9866 
OH CentervIlle, Omega Sis. Inc. .......... .513-434-5507 
OH Cleveland, Omega Sis. Inc. ........... 21&-360-9400 
OR Oregon City, Halbar Assoc. ........... 503-656-3714 
TX Austin, Norcom ....................... 512-451-2757 
TX Dallas, Norcom ....................... 214-386-4888 
TX Houston, Norcom ..................... 713-778-0392 
UT Midvale, Camp. SIs. ............ ....... 801-581-5888 
WA Ranond, Halbar Assocs. ..••...•..•. 206-882-0990 

Local D/atrlbuIots 
CA Orange, Western Micro ............... 71+837-()200 
CA San DIego. Western Micro •..••..•..•. 619-453-8430 
CA SUnnyvale, Target E1ctms. ...•...•.... 408-733-0384 
CA Yorba linda, Target EIctms. .......... 714-692-1630 
CO LIttteton, Indelco ...................... 303-795-3431 

FL Ft Lauderdale, RepIron E1ctms. ....... 305-735-1112 
FL T8II1l8. RepIron EIctms. .............. 813-855-4656 
GA Norcross, RepIron EIctms. ..........•. 404-446-1300 
IL Palatine, OHM Elclms. ........•....... 708-359-5500 
IL Schaurnbelg, RepIrOn EIctms. •....... 708-882-1700 
IN Indianapolis, Mar EIc\ms., Inc. ......... 31 NI33-6699 
MA Woburn, First Frequency ............. 817-935-3885 
MI Uvonia, RepIrOn Elctms. .............. 313-525-2700 
MN Minnetonka, RepIron EIctms. . • . . . . . . .. 612-938-0000 
MO Maryland HgIs.. RS E1ctms. ........... 314-997-n09 
NY Buffalo, Summit Distrs. . . . . . . . . . . . . . . .. 71 &-887-2800 
NY Mt Vernon, All American . .. . .. ..•.. ... 914-699-2224 
OH Solon, RepIron EIctms. ............... 21&-349-1415 
OH Worthinglon, RepIrOn EIctms. ......... 614-436-6675 
TX Richardson, Ewing Elclms., Inc. '" .•.. 214-231-6725 
WA RedmOnd, Kent Elect .•..•.....•...•.. 206-883-7200 

STATE OF THE ART, INC., 2470 Fox Hill Rd., State 
College, PA 16603-1797, Tel: 814-355-8004, TB.EX: 
866633, FAX: 814-355-2714; EIT1lL: 100; SIs. Mgr: Joseph 
J. CUrcio ......•........•..•.........•.... Ao198&-1991 

LocaiSales OffIces & Reps 
AZ Phoenix,EItTon, Inc. ........•.... '" . .. 602-266-2164 
CA La Miranda, Select EIctms. .•.......... 714-739-8891 
CA Saratoga, EMS ..•.•••.....•..•..•.... 408-448-3833 
CT New Hav8f\ Masten-Wright, Inc. ...... 203-288-1638 
FL MeIboume, Graham Assoc., Inc. ..••.•. 407-n3-6831 
FL Palm Bch. Gdns., Graham Assoc., Inc. 

.........•..................•......•... 407~ 
IL Glenview, Crimson Engrg. Sis., Inc..... 312-47G-0024 
IN indianapolis, Hi-Tech SIs. " ..•........ 317-887-2564 
MA Newlon, NormeIIAssocs.,Inc. .....•..•. 617-989-5478 
MN Edine, Peterson Sis. & Assocs. . . . . . . .. 812-944-0030 
NY HuoUngton, Compar NY,Ine. .•........ 51&-423-5880 
NY Lawistown, WatmeI, Inc. .....•........ 71 &-285-3595 
PA Colmar, E.L Assocs. ...•..•..•.•.....• 215-822-2510 
TX Dallas, Merino SIs. Co. .......•........ 214-233-6002 
WA Bellevue, Mars........................ 20&-747-3292 
Can Niagara Falls, Waters MeIaI Prods., Ltd. 

.•.•..•••..•.....•..••..•.....•........ 416-35&-4925 

LocaJ DisII1buloIs 
CA Los Alamitos, Semi Dice, Inc. •........ 213-594-4631 
FL T8fI1I8, Impala EIctms. •..•.••........ 813-885-4747 
NJ Fairfield, CHps, Inc. • . . . . . . . . • . . . . . . . .. 201-l!82-0997 
NJ Fairlleld. Micross Comps. ............. 201-227-8007 
NY MelviNe, Semi Dice ................... 51&-753-0050 
NY Port Chester, Zeus Camps. ........... 914-937-7400 

THE ~"_ COMPANY 
--...~"...;;~r<,ORPOAATEO 

FAX: 516-666-8039 
STAVER CO., INC., p.o. Box 220M 41 Saxon Ave., Bay 

Shora, NY 11706, Tel: 516-66EH!OOO, TB.EX: 6711657 
STAVER; EIT1lL: 60; SIs. Mgr" Arnold Lazarus 
........................................... 801127-1131 

Local Sales OffIces & Reps 
CA Ventura, R D Sis. Corp. ............... 605-650-0111 
IL Wheaton, AMP McBride Corp. ........ 708-462-2500 
IN Sugar Grova, Tha Manx Co. .......... 708-468-4200 
MI Jackson, Jordan-Elliott SIs. ........... 517-788-8353 
MN St Pau~ Proud IIIds. .................. 612-64&-9428 
NH Hancock, Eisenbeis Sis. .............. 603-525-4417 
NY East Northport, LevIson SIs. Co. •..... 51&-266-5020 
NC New HlI~ Tom G. SantaI .............. 919-362-4091 
OK Tulsa, Jerry Robison & Assocs. ....... 918-665-3582 
OR Beaverton, Quest Mkgt. ............... 503-641-73n 
PA Montgomaryvilla, Eastern Scientific Mktg. 

.. .. .. ... .. .. .. .. .. . .. .... .. .. .. .. . . ... 215-388-4570 
SC Mauldin, Cart Hart Assocs. . . . . . . . . . • . . 603-288-2323 
TX Dallas, Innovative Tech. Sis. .......... 214-669-3485 
TX Houston, lmovatlve Tech. Sis. ........ 713-468-3862 
WA Baltevue. Quest Mkgt. ................ 20&-747-9424 
WI Colgate, AMP McBride SIs. Corp. ..•.. 414-628-4018 

STEMCO INSTRUMENTS, Colt Indusbies. P:o. Box 
8047, Longview, TX 75807, Tel: 214-643-3236, 1WX: 710-
730-5236, FAX: 214-643-3339; FSC No.: 07446; EmpL: 
100; SIs. Mgr: Bob Halpin 

STENNING INSTRMENTS, INC. 871 Enchanted Way, 
PacificPaIlsadaa,CA90272, Tel: 213-459-2930, FAX: 213-
459-4983; SIs. Mgr: Charlas Stenning 

STEP ENGINEERING, P.O. ~ 3188, Sunnyvale, CA 
94088, TeI:408-733-7837,1WX: 910-339-9506. FAX: 408-
n3-1073; EIT1lL: 50; SIs. Mgr: Robert C. Davl 

STEPHENS ANALYTICAL, INC. 2750 Brabant
Marineau, MontraaI, Que., CA H4S 1 L 1, Tel: 514-332-1230, 
FAX: 514-331-2064; EmpL: 8; SIs. Mgr" Mr. Alan Las 

snMPS 
STERliNG INSTRUMENTS, 2101 Jericho Turnpike, New 

Hyde PI<., NY 11040, Tel: 51&-328-3300, TWX: 510-223-
0642, FAX: 51&-326-8827;~: 150 

STETCO, INC., 3344 Schierhom Ct, Franklin PI<., IL 60131, 
Tel: 708-871-4208, FAX: 708-671-5270; FSC No.: 52783; 
EmpL: 41; SIs. Mgr: Saul A Gusaras 

STETRON INTERNATIONAL, INC., 90 Broadway, 
Buffalo, NY 14203, Tel: 71&-654-3443, FAX: 71&-854-
3446; EmpL: 70 

STEVENS-ARNOlD DIV. Computer 
Prods./Stevens-ArnoId, 7 Elkins St, So. Boston, MA 
02127, Tel: 617-288-1170, TB.EX: 95-1458 STEARCO, 
TWX: 710-339-0655, FAX: 617-288-0300; FSC No.: 80640; 
EmpL: 260; SIs. Mgr: John T. Parent 

Refer to Con1luter Products. Inc., Fremont, CA lor sis. 
offices and reps. and lor disITs. Istlngs. ReIer to ~ 
Products, Inc., PompanO Beach, FL lor sis. offices and reps. 
and for !lairs. listings. 

STEVENS PRODUCTS, INC. 126 N. Park St, E. Orange. 
NJ 07019, Tel: 201-672-2140, FAX: 201-672-2837; EmpL: 
50; SIs. Mgr" Robert Cantillna 

STEWARD, D. M., MFG. CO. E 36th at, P.O. Box 510. 
Cha*nooga, TN 37401, Tel: 615-867-4100, FAX: 615-
887-4102; EmpL: 250; SIs. Mgr: Don Lepard . 

STEWART CONNECTOR SVs., INC" lnallco. RD. 
No. 2 Box 2020, Glen Rock, PA 17327, Tel: 717-235-7512, 
TELEX: 49n105, FAX: 717-235-7954; ErnpI.: 187; SIs. 
Mgr: Ed cavanaugh; Dist. Mgr: Ed cavanaugh 
................................................. <>1533 

LocaJ Sales OffIces & Reps 
AL Huntsvilla, HughM Assoc., Inc. .•.•.••. 205-533-9106 
CA Dana-Poinl, PCA ..................... 714-493-9822 
CA Santa Clara, Nova-Tronix ............. 408-727-9530 
CO Boulder, Co"1'onent Prod. SIs. Co., Inc. 

. .. .. .. .. . .. .. .. .. . .... .. .. .. .. .. .. . ... 303-530-2800 
CT Madison, Focus ...................... 203-245-4314 
FL Tamarac, Hughes Assoc., Inc. . ..•.. ..• 305-720-1874 
GA Norcross, Hughas Assoc., Inc. ••.•••.. 404-882-1581 
IL St Charles, XYZ Mktg. .. .. .. .. .. .. .. .. 708-584-3001 
IN ColUmbus, Connect 21, Inc. ........... 812-378-4361 
KS Parker, S.W. Assocs., Inc. ............. 913-688-8552 
KY LoulsviRe, Connect 21, Inc. . . • . . . • . • . .. 502-42&-6955 
MA Tauton, Focus ........................ 508-824-3840 
MI Southfield, Carl H. Schmidt ........... 313-353-6000 
MN Brooklin Center, Combined Sis. ....... 612-66&-2724 
MS Corinth, Hughas Assoc. ............... 601-287-2915 
NJ Paramus, Atlantic Tech. ~ Inc. .• 201-261-()542 
NY Syracuse. Leonard D. Allen, Inc. ....... 315-437-8387 
NC CharIotIa. Quantum ......... .. .. .. .. .. 704-523-8822 
OH Dayton. J.C. HoI8tetter Co. ............ 513-296-1010 
OH Medina. J.C. HoI8tetter •••••.••• • • • . • • • 218-725-6422 
OK Tulsa, Blair Engrg., Inc................. 918-622-3100 
OR Beaverton, EJctms. Northwast,Inc. •.. . • 503-629-9241 
PA Glen Rock, SCS ...................... 717-235-7512 
TX Dallaa, BIaJre Engrg., Inc............... 214-241-5855 
UT Salt L.aka City, Corr1xment Prod. Sis., Inc. 

..... ....... ..................... ...... 60'1-531-7672 
WA Redmond, E1ctms. Northwest, Inc. ..... 206-883-1959 
Can BeIJevue. Ont, Quest ................. 20&-747-9424 
Can Campden, Ont., Magden .............. 416-583-5408 

Local DisIIibufors 
CA Irvine, Kensington E1ctms. .•....•.•... 714-588-0575 

STIMPSON COMPANY, INC. 900 Sylvan Ave., IlaypoI1, 
NY 11705-1097, Tel: 51&-472-2000, TB.EX: ITT 4972370. 
FAX: 51&-472-2425; ErnpI.: 900; SIs. Mgr: Edward J. 
0ewa1te18 
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STMIC Manufacturers and Sales·OHices Directory 
ST MICROWAVE CORP, Sub. of Signal Technlg. 

Corp., 955 Benecia Ave., Sunnyvale, CA 94086, Tel: 408-
73lHl3OO, FAX: 408-245-3396,408-733-0254; FSC No.: 
27338; Empl.: 237; SIB. MgT :·Phillip B. COX-VP 

STOCK DRIVE. PRODUCTS, DIY. of 
Deslgnatronlcs, Inc., 2101 Jericho Turnpike, New 
Hyde PI<., NY 11040, Tel: 511l-328-0200, 328-3300, TWX: 
510-223-0642, FAX: 516-326-8827; EmpL: 228; SIs. MgT: 
Murrey OreS .•.........• ; .•.. .. . .. . . .. . . ..•.. ... 8-1312 

Local Sales Offices & Reps 
AL Huntsville, Par Marketing, Inc. •• • . • • . •. 205-859-5702 
CA Chatswolth, Western Cornp. Sis. ...... 818-BIl2-6228 
CA Sen CarIQs, SOP W8st .... .. • .. .. .. • .. 415-594-0700 
CA Sari CarIQs, Western Comp. SIs. N ..... 415-594-1222 
CO Denver, Manufacturer's Mk1g. ....•••.. 303-985-2008 
CO WheaIrIdge, M8nufaclUrers Mk1g. ..... 303-425-9569 
or Wethersfield, Underwood Sis. .•..•...• 203-563-3046 
FL .Clearwater, Tech-Rep Assoc., Inc. .. ... 813-578-9900 
Il Downers Grove, Rockford Controls Co. 

312-960-2046 
IN Indianapolis, Rockford Controls Ohio 

317-251-2866 
MD Upperco, lmagitron Sis. Co. ........... 301-374-5800 
MA Lowel~ Underwood Sis. ............... 617-258-8191 
MA Topsfield, Uberty Electro . . . • • . . . . . • • • • 508-887-6655 
MI Southfield, RC. Nordstrom a Co., ..... 313-558-7373 
MN St. Paul, Northstar Motion a Control.. 612-770-5311 
NJ Paramus, Design Elclms. ............ ; 201-845-6224 
NY Clark Mills, KLM-Gamer,Inc. .........• 315-653-6126 
NY New Hyde Park, SOP ................. 518-328-3300 
NY Pittsford, KlM-Gamer ................. 718-361-9350 
OH Euclid, Rockford Controls Ohio, Inc. ... 218-731-5250 
OH MecIna, Rockford Controls Ohio ...... 218-725-3705 
TX Houston, Zonk a Assoc. .............. 713-579-7777 
TX Richardson, Zonk a Associates....... 214-238-7651 
WA Seattle, Northmar Inc.... ........ ....... 208-524-5170 
WI Madaon, Rockford Controls .....•.... - 608-233-8750 

. Local DIsIributots 
CA San CarIQs, SOP Wast ......... .. .. .. . 415-594-1222 

STOCK MODEL PARTS, Designatronics Inc., 2101 
JerIchO Turnpike, New Hyde Pi<., NY 11040, Tel: 516-328-
3300, FAX: 516-326-8827 

STOCKO CONNECTORS, Stocko Corporation, 495 
Industrial Road, Carlstadt, NJ 07072, Tel: 201-933-4452, 
FAX: :!O1-933-4522; EmpL: 34 

m:a STRUTHERS-DUNN 

The e.-·. Largest 
Relay 

Distributor 
m the World 

Over 
8.000.000 
Relays & 
SWitches 
m Stock. 

STOELTING CO, 620 Wheal Lane; Wood Dale, IL 60191, 
Tel: 708-860-9700, TELEX: 314176, FAX: 708-BBQ-9775; 
Empl: 50; SIs. Mgr: Charles W. Scouten 

STOLZBERG RESEARCH, INC., 3 Seabrook Court, 
Stony Brook, NY 11790, Tel: 516-751-4277, FAX: 516-888-
8671; EmpL: 4; SIs. Mgr: Bruce Davis; Dist. MgT: Bruce 
Davis 

STORM PRODUCTS CO, 116 Shore Drive, Hinsdale, Il 
60521, Tel: 708-323-9121, TWX: 91 0-&51-01150. FAX: 708-
323-9398; FSC No.: 57500; EmpL: 68; SIs. Mgr: Brian J. 
Holland 

STRATOS PRODUCT DEVELOPMENT GROUP, 
2025 First Ave. 830 Market PL Tower, Seattle, WA 98121, 
Tel: 208-448-1386, FAX: 206-448-7830; EmpL: 14 

STRAWBERRY TREE, INC, 160 S. Wolfe Ad., Sunnyvale, 
CA 94OBB, Tel: 408-136-8800, TELEX: 650 3172834 MCI, 
FAX: 408-736-1041; EmpL: 25 

STREET ELECTRONICS CORP. 6420 Via Rea~ 
Carpinteria, CA 93013, Tel: 805-684-4593, FAX: 605-684-
6628; ~. MgT: Mark Pfeffer 

ST RESEARCH CORPORATION, 8419 Terminal Road, 
Newington, VA 22122, Tel: 703-55Q-7000, FAX: 703-55(). 
7470; FSC No.: 50406; EmpL: 160 

STRONGBOX, P.O. Box 272&; Culver City, CA 90231-
2726, Tel: 213-305-8288; FSC No.: 2T043; EmpL: 5; SIs. 
MgT: Larry Martinek ...................... C-1108-1109 

FAX: 609-589-2619 
STRUTHERS-DUNN, INC. AND HI-G CO"INC" 

Lambs Ad., Phman, NJ 08071-0901, Tel: 609-589-7500, 
ESYLNK: 622-87939; FSC No.: 78290; Empl.: 467 
. .. ..... .. . . .... . . ...... .. .. ... .... . .. ..... 8-1588-1.603 

Local Sales Offices & Reps 
AZ Scottsdale, SSE, Inc. .... .. .. .. .. • .. .. . 602-483-0373 
CA ROaD . 
CA Los Angeles, RD aD ............. ,... 213-888-1611 
CA Palo Alto, Innovative Sis. . .. .. .. .. .. .. . 415-961-0456 
CO Englewood, Omega, .......... :....... 303-762-1921 
CT Bloomfield, Friedman ................. 203-242-7781 
FL Orlando, Comp. Design Mk1g. ......... 407-352-5490 
Il Downers Grove, Bob Bums a Assoc. 

IN Ft Wayne, TX SIs. ................... . 
IA Cedar Rapids, Pattison .............. . 

Orders Plaes by 3:00 p.m. are ~ =~=~~.~~.:::::::::: 
Shipped the Same Day MD Columbia, Imagilron ................ .. 

312-960-2046 
218-423-3422 
318-365-3150 
913-762-8702 
318-268-9452 
301-381-0225 
313-353-8210 
612-888-2122 
314-879-2921 

.................... """ .. ~~ ..... I MI Southfield, TXSIs. .................. .. 
MN Mimeepolls, Jay Borman ............ . 

(213) 452·1229 (415) 835·1500 
13010lympic Blvd., • ·1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

~.!tI 
8RILL 

. ELECTRONICS 
(415) 834·5888 

. 610 E 10th Sf . Oakland. CA 94606. 

(.STRUTHERS-DUNN) 

(213) 452·8002 

Me St. Louis, Advanced Tech. Sis. ....... . 
NJ Wast Caldwel~ Grimm, Siegel Assocs. 

NM Albuquerque, B.S.E. .................. . 
NY Buffalo, Tri-Tach .................... .. 
OH Cincinnati, Elctm Comps. ........... .. 
PA Broomal~ lmagllron Sis. .............. . 
PA PIttsburgh, EIctm. Comps. ........... .. 
TX Euless, W. Pat Fralla Co. ............ .. 
WA Bellevue, EItech, Inc. ................ .. 

Local [)IstTIbuJDIs 
CA Santa Ana, Norstan Elctrns., Inc. .•• , •• 
Me Maryland Hgts., l Comp. Inc. ......... . 
NJ Oakland, Relay SpecIalties, Inc. .•••.•. 
NY Plainview, A.C.L EIctms. ............. .. 
PA Philadelphia, PEl/Genesis ........... . 
TX Dalles, Associated Aircraft .......... .. 

201-575-9300 
505-293-2582 
716-877-3677 
513-729-1989 
215-356-5300 
412-242-9500 
817-354-1144 
208-B43-433O 

714-540-4165 
314-291-8200 
201-337-1000 
518-293-6630 
215-873-0400 
214-331-4381 

ST-sEMICONDUCTORS OF INDIANA, INC, 415 N. 
College Ave., P.O. Box 609, Bloomington, IN 47402-0609, 
Tel: 812-332-1435, FAX: 812-331-8706; Empl.: 100; SIs. 
Mgr: Jim Davis; [)1st. Mgr: Jim Davis 

SUBMARINE SIGNAL DIVISION, Raytheon 
Company, 1847 W. Main Road, Portsmouth, RI 02671, 
Tel: 401-947-8000, TELEX: 71-6817111, FAX: 401-947-
2384; Ernpl.: 2,300 

SUCKLE CORP. 733 DaviS St, Dept EM, Scranton, PA 
18505, Tel: 717-346-3671, FAX: 717-348-1612; EmpL: 
220; SIs. MgT: James J. Castellino 

~ULUNS ELECTRONICS CORP. p.a Box 189,801 E. 
Misalon Ad., Sen Marcos. CA 92069, Tel: 618-744-0125, 
TWX: 910-322-1472, ES~: 82912413, FAX: 618-744-
6061; EmpL: 75 ....... ; ....... , ... , .... :.:. 0 0 1534-1535 

Local Sales Offices a AspS 
AZ Phoenix, TM Entprs. .................. 602-758-5057 
AL Athens, Ellective Mk1g. Force ....••.•. 205-233-2947 
CT Bethe~ ~ Sis. ..................... 203-621-2131 
CA NewP9rl Beach, Qual Conn ... .. .. .. .. 714-951-8465 
CA Santa Clara, Nova-Tronlx, Inc. ........ 408-727-9530 
CO Whealridge, Cluff a Assocs. .....•••••. 303-425-8604 
FL Palm H8rti0r, Bob DEan, Inc. ..•..•..•• 813-788-1233 
GA. LIIhla Springs, EIIecUve Mk1g. Force .. 404-94s-eo23 
Il Mt Prospect. Doinbrow Co. .....•..... 708-253-3326 
IN Indianapolis, Mal Eictm. Sis. ........ 317-358-4742 
IA Marton, M-S-B Assocs. ............... 318-377-8261 
KS Shawnee Miasion, M-&8 Assoc. ....•. 913-432-2131 
MD Randallstown, Chesapeake IneIs. Mk1g. 

MA Harvard, Cycle Sis. ................. .. 
MI Southfield, Comp. Assocs. .......... .. 
MN Minneapolis, RK Sis. Assocs., Inc. ••••. 
MO St. Louis, M-S-8.Assocs., Inc. ••••.•••. 
NJ Medford, Comp. Consullan1ll .•......•• 
NY E. .Rockaway, HW Camp-Tech ........ 
NC Fayattville, EIIective Mk1g.Foros .•••... 
OH Centerville, Omega Sis., Inc. ........ .. 
OH DubHn, Sis. Plus .................... .. 
PA Ft Washington, SMC Inc. ............ . 
TX Allen, Bozman a Assocs. ............ . 
TX Richardson, Comp. Partners .••.••.... 
TX Richardson, 011 The Shelf Comp. ..... 
TX Round Rock, Bozman a Assocs. .••.•• 
WA Chattaroy, Elctm. Mk1g. Grp. •.••.•..•• 
WA Redmond, Elctm. Mk1g. Grp. ......... . 
WA Vancouver, EIctm. Mk1g. Grp. ....... .. 
WI Oconomowoc, Artmor ltd. .......... .. 
Can Carlsbad, QualCom ................ .. 
Can La Canada, KCP EnIprs. .. ; .......... . 

Local DistribuIcts 

30H553-0476 
617-458-6668 
313-355-4110 
612-571-1001 
314-772-2188 
608-654-5300 
518-598-2999 
918-867-6221 
513-434-5507 
218-942-7811 
215-828-3394 
214-727-3719 
214-844-1288 
214-23&0808 
512-255-2444 
509-922-2718 
206-8B2-0962 
208-254-4572 
414-367-8789 
714-851-8465 
818-790-1365 

AL Birmingham, ~ EIctm. Supp. .• 205-942-4656 
AL Huntsvine, Cypress Elctms. •••••.•••.• 205-533-0783 
AZ Pt]oanix, ArIzona Comps. ............. 602-268-5655 
AZ Tempe, Cypress EIctms. .............. 602-968-2256 
CA Buena Park, Cypress EIctms. ......... 213-404-0445 
CA Burbank, Atwater EIctms. ............. 818-841-9050 
CA CIty of Industry, ltal EIecI Sis. Inc. ... :. 818-968-8515 

. CA Pasadena, Empire EIctms. ............ 213-881-2711 
CA San DIego, Cypress/I'lPS Elect. . . . • .• 619-535-0011 
CA San DIego, Sigma EIctms. ............ 619-565-2000 
CA San Jose, Sierra W. EIctms. ........... 408-435-7477 
CA Santa Ana, SIgma Elctms. .... ;....... 714-558-8800 
CA Santa Clara, Cypress EIctms. ••.....•• 4OB-96Q-2500 
CA Simi Valley, Lee Johnson Sis. .•.. . . . . • 818-348-5412 
CA Woodland Hills, Cypress Elcims. ...... 818-710-7780 
CO Arvada, Denver Beta WInIronic ....... 303-431-7161 
CO Engelwood, Cypress EIctms. ..•••.•..• 303-792-5B29 
CO Englewood, NEP Elect of Co. ......... 303-798-9898 
cO Llltlelon, Indelco Inc. • • .. .. .... .. .. .. .. 303-795-6298 
CT Bridgeport, Millenium EIctm. Sis. ..•••. 203-372-2037 
FL Davie, Aroo DIstrs., Inc. ............... 305-473-2550 
FL Miami, Electronic Equip. Co. .......... 305-871-3500 
FL Willler Park, Daanco ... . . . . . . . . . . . . . .. 417-871-5100 
GA Duluth,lnterface EIctms. .............. 404-623-1066 
GA Marietta, Daanco ..................... 404-428-0126 
Il Adcison,.BeIford Elcims. .............. 312-891-1100 
Il Carol Stream, Lectro Comps. •.•...••• 708-690-0520 
IL Chicago, NEP Elctms. ................. 312-825-8400 
IL Wheelng, Hawk EIctms. .............. 312-458-4030 
IL Wood Dale, IIEP EIctms. ............. 708-595-6500 
IN Evansville, Ex~bur EIctms. • . • • • • •• . . 812-464-0079 
IN Ft Wayne, Graham Elctms. ........... 218-423-3422 
IN lndianapoHs, Advent Elcims. .......... 312-872-4910 
IN IndianapoHs, Mar Elctms., Inc. ......... 317-633-8899 
IA Cedar Rapids, DEE Electms. ... .. ..... 318-365-7551 
IA Cedar Springs, Barton DIgital ......... 318-474-2247 
MD B9ltsvilli!, Petricko Sis. •..•..•.•••..•.. 301-937-4960 
MD Gaithersburg, Axis EIctms., Inc. ...•... 301-840-9640 
MD Gaithersburg, Daanco ................ 301-948-5444 
MD Timonium, M X 4 EIctms., Inc. ......... 301-252-1192 
MA Canton, EPC Elctms.lnc. ............. 61·7-821-2111 
MA Canton, Richey/lmpact Elect ......... 617-821-1500 
MA Wilmington, EPC EIctms. ............. 508-857-6523 
MI Farmington Hills, Mvent EIctms....... 313-477-1650 
MI Grand Rapids. Caider Eletms; ......... 618-898-7400 
MI St. Claire Shore, Spemco ............. 313-771-2700 
MN Bloomington, BergquIst Co. ........... 612-835-2322 
MN Eden Prarie, Cypress EIctms. ......... 612-934-2104 
MN St. Pau~ Shelley Ragon Inc. ........... 612-642-2828 
MN Thiel River Fls.. Digi-Key.Corp. ........ 218-881-8674 
Me IndependenCe, Shelley-Ragon, Inc. .... 816-254-3410 
NH Atkinson, Astrum Elctms. .......•..•.. 803-698-3399 
NH Hampstead, Astrum EIctms. . . . . . . . . . . . 803-329-9640 
NJ Bellmawr, Mid-AUantic Elect .......... 808-931-5303 
NJ Fairfield, Deanco ...................... 201-575-7960 

'NJ Union, Meridian Supp. ................ 201-887-8220 
NM Albuquerque, Electronic Parts ......... 505-293-6161 

792 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory SWITCH 
NM Las Cruces. Electronic Parts .......... 505-523-4578 SUNSHINE INSTRUMENTS, 1810 Grant Ave., MS Jackson. Doby EIcIms. ................ 601-981-1138 

NY ~~~.~~~~~.~~ .. 716-3\16-9050 ~~~:~.1~~:~~3-~aoo-.::.199, MO Stlouis, ThomasLDoweII&Asaoc. 31+841H234 

NY E. Rockaway, Forejay Assocs. ........ 516-599-2999 . ,. , • - NJ a;.;.:.y i-Uii T~~~' S~ ::: :::::: ::::::: 609-795-4200 
NY Ithaca. Deanco ....................... 607-257-4444 SUNX SENSORS/IMPORTED BY RAMCO ELECT. NJ Englewood Cliffs, Masln-Esco ........ 201-58H888 
NO Greensboro, Sou1heastem EIcIms. .... 919-273-8675 1207 MapleSt, WeslDesMoines,1A 50265, Tel: 515-225- NM Albuquerque, Moss MkIg. ............. 505-292-7505 
~ ~:::n" ~~heestem ~lctb':' Inc ..... 919-e26-~ 6933, FAX: 515-225-0063; EmpI.: 25; SIs. Mgr: Mike NY Hauppauge, Meein-Esco .............. 516-273-3500 OH Solo nn:'H E: ......... ~~=~636 ReeIHz; DIs/. Mgt: Mike Reelitz NY Rochester, Apex Assocs. ............. 716-272-7040 

n, .. .. .. .. .. .. .. .. .. • NO Raleigh. DHR MkIg., Inc. .............. 919-829-1970 

~ ~~~=s. Co. ........ =-~= SUPERIOR CARBON PRODUCTS, INC. 101 HWY 35, OH Dayton, J. e. Hofstetter Co. ........... 513-298-1010 

~ =~':!~.::::::::::::::: =~~~! ~::1~=;G~ve.:~=:,;:~;;253-244Z g:: =~~C~.~.::::::::::: = 
PA Wayne, Peek Elctms. ................. 215-293-9000 SC Greenville, DHR Mktg. Inc. ............ 603-235-3594 
AI Warwick, Cal-Greg Camps.. Inc. ..•..•• 401-738-6170 SUPERIOR ELECTRIC, 383 Middle St, Bristol, CT 0601 0. TN ~is, Doby EIctms. ... . . • . . . • • . . . • 901-385-9575 
TN Knoxville, lnell EIctms.. Inc. .. .. .. .. .. .. 615-573-7135 Tel: 203-562-9561, FAX: 203-589-2136; FSC No.: 59474; TX Austin. J. Y. Schoonmaker Co. ........ 512-327-5274 
TN Naehvllle, Randolph & Rice .... .. .... • 615-255-5601 EmpI.: 550; SIs. Mgt: Harold Lorensonl Jamee Hayden; TX Dalles, J. Y. Schoonmaker Co. ........ 214-349-1650 
TX Addison, Connec/Tek, Inc. ...•......•. 214-733-4411 TX Houston, J. Y. Schoonmakar Co. ...... 713-736-2427 
TX Carrollton, Connec/T" Inc. .. .. .. .. .. . 214-245-1266 Dist. Mgt: Cheryl Tokarstd/Michael Miga ....... A-2421; lIT Salt Lake City, Moss Mktg. ........ .. .. 601-363-5875 
TX Corpus Christi, Douglas Elctms. ...... 512-663-5103 a-1314-1315; C-1537 WA Bellevue, Comtec .. .. .. .. .. .. .. .. .. .. . 206-453-1186 
TX Dalles, Cypress Elctrns. ............... 214-869-1435 LDcaI SsIes Offices & Reps WI Burlington, Swltchcralt ................ 414-763-2100 
TX Dalles, 011 The ShaH ................. 214-247-1l052 MS Jackson, Doby Assocs. ............... 601-981-1138 Can Toronto, AHaa ........................ 416-789-n61 
TX Garland, J & S EIctms. ................ 214-487-8808 NM Albuquerque, Fry Gales, Inc. .......... 505-262-1525 
TX Pflugerville, RSI ........... :.. ...... ... 512-251-1161 
TX Plano, Tactic EIctms. ................. 214-867-2329 
TX Richardson, 011 The SheM .. :......... 214-236-0808 
lIT Saft Lake City, S.Le. Wm1ronics ...... 601-483-1882 
lIT Salt Lake City, S1andard Supp. Co. .. .. 601-486-3371 
lIT W. Valley City, s.e.C. Beta Win1ronics 

....................................... 601-986-0236 
VA Annandale, Arcade Elect Inc. ......... 703-256-4610 
VA Charlottesville, Virginia Radio Supp. ... 604-296-4184 
VA Virginia Bch., Daanco ................. 604-499-3322 
WA Bothe!. Cypress EIctrns. ............... 206-463-1144 
WA Seattle, Radar EIec. ...... .. .. .. .. .. ... 206-262-2611 
WA Tukwila. Carlye ....................... 206-251-0700 
WI Grafton, Lake-View ElecL Inc. ......... 414-3n-6250 
WI Milwaukee, Indl. EIcIrns. .............. 414-276-1212 
WI New Bertin, NEP Elctms. .............. 414-765-9100 
WI Oconomowoc, G.W. Elctms., L1d. .•.... 414-367-6003 
Can Burnaby, Intek ........................ 604-294-8100 
Can PoInte Claire, Que., A. R Gray & Assocs. 

........... ,........................... 514-694-6378 
Can VICtoria, PacIfic Coast Elect .......... 604-385-5111 

SUPERIOR FLUX & MFG. CO. 95 Alpha Par1<, Cleveland. 
OH 44143, Tel: 216-461-3315, FAX: 216-461-8846; FSC 
No.: 3439; EII1lI.: 10; SIs. Mgr: Unda Cohen 

SUPERTEK ELECTRONIcs, INC. 543 W.Algonquin Ad., 
ArIngton HeIghts, IL 60005, Tel: 312-981-5655, TELEX: 
91c)'667-2847, FAX: 312-981-9076; ElI1ll: 10; SIs. Mgr: 
Frad KIu1h 

SUPPORT SYSTEMS INTL CORP. 150 Sou1h Second 
St.. FIIchmond. CA 94904, Tel: 415-234-9090, TWX: 91c)' 
382-81ao. FAX: 415-233-8668; EmpL: 105; SIs. Mgt: Nola 
Sanders; Dist. Mgr: Nola Sanders 

SURGEONICS LIMITED, One Sullivan Parkway, Fort 
Edward, NY 12828, Tel: 518-747-2156, FAX: 516-747-
2607; Empl.: 20; SIs. Mgt: R Thomas 

SURON MAAGAN MICHAEl, Kibbutz Maagan-Mlchae~ 
SUMMAGRAPHICS CORP. 60 Sllvermine Ad., Seymour, D.N. Menasha 37805, Israel, Tel: 06-394211, TELEX: 

CT 06483. Tel: 203-661-5400, TELEX: 984348, FAX: 203- 471468 SURON It. FAX: 063-90296; Empl: 38; Sis. Mg,: 
681-5367; FSC No.: ;;;203-861-5367; E~l: 165; SIs. Mgt: Gershon Peleg 
Jim WhRnay; Oi$t. Mgr: Randy Ringer 

SUMMIT ELECTRONICS, DIVISION OF BASLER SUSCO ELCTRNS. 700 Carolyn Blvd.. Fafmingdale, NY 
ELECTRIC, See Basler Electric, Electronic Product 11735, Tel: 516-249-4846, FAX: 516-249-4665 

Group 

SUMTAK ELECTRONICS, Daldo CorporatiOn. 615 
Pierce St, Sornerse1. NJ 08675, Tel: 906-805-0008, FAX: 
906-605-0122; SIs. Mgt: Phillip Giannini, Nat Sis. Mgr. 
... ... ... .. . .. .. . .. . . . ..... . ... . . ........ .. a-1950-1951 

SUNBANK ELECTRONICS, 1740 Commerce Way, Paso 

SUTTON DESIGNS, INC. 215 N. cayuga Street. Ithaca. 
NY 14650, Tel: 800-326-8119, FAX: 607-277-6963; FSC 
No.: 6625; Empl: 24; SIs. Mgt: Chris Hebner 

SWAN ASSOCIATES, P.O. Box 9424, New Haven, CT 
06534, Tel: 203-387-3917, FAX: 203-397-5306; EII1lI.: 2 

Robles, CA 93446, Tel: 605-236-2840, FAX: 605-236- SWEDLOW, INC. Liberty Mirror Products. 65) Third 
0241; FSC No.: 07418; E~I.: 260; SIs. Mg': Jack WhIte; Ave., Brackenridge, PA 15014, Tel: 412-224-1800, FAX: 
D/sI. Mgr: Robert Haldeman 412-224-8754; Empl: 90; SIs. Mg,: Sleve WiIHams 

SUNDSTRAND DATA CONTROL INC., Sundstrand SWISS JEWEL COMPANY, 613 Lafayette Building. 
Corporation. P. O. Box 97001, Radmond, WA 96073- Philadelphia. PA 191 os. Tel: 215-925-2867, 800-922.0118, 
9701, Tel: 206-885-3711, TELEX: RCA 268144; EmpL: FAX: 215-922-30SS; Empl.: 6; SIs. Mgr: P. N. Steal, Jr. 
1800; Dist. Mgt: R Heilman 

Swileheraft® 

FAX: 305-587-0450 FAX: 312-792-2129 
SWITCHCRAFT,INC" A Raytheon Company, 5555 

SUN ELECTRONIC SYSTEMS, INC., 1601 NW 38th N. Els1on, Chicago, IL 60630, Tel: 312-792-2700, 'TWX: 
Ave., Ft Lauderdale, FL 33311, Tel: 305-587-SSn; ElI1ll: 91c)'221-5199; FSC No.: 82389;mullipfe; ElI1ll: 850 
10; SIs. Mgr: Veronica L Pasqua.. .••. .. 001202-1203 ... .. ..•.. . . . . ..•. .•.. .•.•• a-1784-1786; 001538-1542 

SUNON, 23362 Madero ReI. C, Mission VieIO, CA 92691, Tel: 
714-583-960Z FAX: 714-583-9765; EmpI.: 5; SIs. Mgt: 
FrankBudey 

5E 
SUNRISE ELECTRONICS, INC 

FAX: 818-914-1583 
SUNRISE ELECTRONICS, INC. 524 S. Vermon1 Ave., 

Glendora. CA 91740, Tel: 816-914-1926; FSC No.: B4906; 
Empl.: 10; SIs. Mgt: Allan V. Carey; D/sI. Mgr~ Allan V. 
Carey .......................................... 001329 

Local Sales Offices & Reps 
AI. Huntsville, DHR Mktg. ................ 205-722-1l44O 
lIZ. Phoenix, Moss Mktg. .... .......... .... 602-857-2065 
CA Los Angeles, Wiley Co. ............... 213-666-1611 
CA San Diego, Wiley Co. ................. 619-453-9018 
CA Santa C_ Ross Mktg. Asaoc. ....... 406-986-8111 
CO Denver, Moss Mktg. .................. 303-455-7205 
MA Merrimac. Swi1chcraI1. Inc. New England Sis. 

.. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. 603-424-4423 
GA Atlanta, DHR Mktg. Inc. ............... 404-451-8846 
II.. Chicago, Swltchcraft Inc. .. .. .. .. .. .. .. 312-792-2700 
KS Overland Park, Thomas L Dowell & Asaoc. 

.. • .. .. .. . .... .. .. .. .. .. .. . .. . . .. .. .. .. 913-646-7373 
MA Taunton, Swl1chcraft, Inc. New England Sis. 

.. • .. .. .. . .. .. .. .. .. .. .. .. . . . .. .... .. .. 5Oa-aso.oo27 
MI Royal Oak. Swl1chcraft, Inc. Michigan Sis. 

.. . .. .. .. . .. .. . .. .. . .. .. . . .. .. .. .. ..... 313-549-4848 
MN Edina. Mel FOster Tech. Sis. .......... 612-941-9790 

SWITCHES UNUMITED, INC. 34-11 561h St, Woodside, 
NY 11377, Tel: 716-476-sooo. 800-22Hl487, FAX: 716-
672-6370; EII1lI.: 20; SIs. Mgt: Douglae King 

SWITCHING POWER INC. 3601 Veterans Hwy, 
Ronkonkoma. NY 11779, Tel: 516-981-7231, TWX: 51c)' 
22().1528, FAX: 516-981-7266; EmpI.: 200 

FAX: 714-996-2753 
SWITCHING SYSTEMS INTERNATIONAL. 500 

Porter. Way, PlacentIe, CA 92670. Tel: 714-996-0909; 
ElI1ll: 85; SIs. Mgt: Guy Lacerte ........ 002056-2057 

Local Sales 0Ifices & Reps 
AI. Hun1SvllIe, Mackay, Smith & Asaoc. .. . 
lIZ. Phoenix, Holder Hauer .............. .. 
CA Los Alamitos, Power Specialists ..... . 
CA PIacen1Ia. Switching Sys. IntI. ........ . 

205-539-8OQO 
602-242-4025 
213-594-9418 
714-996-0909 

[§~ 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E \01h 51 . Oakland. CA 94606 

( • SUPERIOR) 
(213) 452-8002 

[§~tI 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 100h 51 . Oakland. CA 94606 

C S itohcrall J A':"" Company· 

(213) 452-8002 

EEM1991 North American offices only. For worldwide reps & distributors, see VO.I. W. 793 



SWITCH 
CA San Diego, Power Specs. ............. 619-58&-1180 
CA San Jose, Nelson EIctms. Sis. ...•.•.. 40&437-9300 
CO Denver, Holder Hauer ................ 303-427-3443 
or Meriden, Power Conversion Sys. ••• • . .203-235-4866 
FL Orlando, Mackay, SmIth & Assoc. ...•. 407-423-4353 
GA Tucker, Mackay, Smith & Assoc. ...... 404-496-9913 
II. Chicago, Utronlx ...................... 312-834-1100 
II. Elmhurst, UtronIx ..................... 312-834-1100 
MD RandaIfstown, Beacon North Inc. ..... 800-877-3747 
VA Sterling, Beacon North, Inc. ........... 703-47&2480 
MI Ann Arbor, UntoIt & Assoc. ........... 313-662-1611 
MN Mlmeapois, EIectro-Serv ........ .. ... 612-338-3475 
NH l.ondondeny, Power ConversIon Sys. 

NJ MatIIon, Beacon North Inc. .......... .. 
!)1M Albuquerque, Holder Hauer .......... . 
NY Spring Valley, Powertronics ........•.. 
NC Raleigh, Mackay, SmIth & Assoc. .... . 
PA CoIIegevHIe, Beacon North ... , ...... .. 
TX Garland, caiay, McMahill & Assoc. ...• 
UT Saft Lake City, Holder Hauer .......... 

603-434-2371 
809-59&9456 
505-886-9614 
914-735-3775 
919-647-2277 
215-287-5479 
214-681-1414 
801-532-2111 

SYGENEX INC., 15446 tiRed·Ad. SIe. 450, Redmond, 
WA 98052, Tel: 206-881-5500, FAX: 206-889-2837; EmpL: 
8; SIB. Mgt: Mary J. Grubic, Business Mgr. 

SYLVANIA GTE CONTROL OEVICES.Rte. 35, 
StandIsh, ME 04084, Tel: 207-842-4535, 1WX: 71 ~ 
0145; frl1Il:Over 1,000; SIs. Mgt: M.L Lyons; DIst.Mgt: 
M. L Lyons 

SYLVANIA ELECTRONIC COMPONENTS, See 
PhiHps ECG, Amperex Electronics Corp., A North 
American Philips Co. 

SYLVANIA LIGHTING DIVISION-U.s. Sylvania 
Lighting Center, 100 Endicott St., Danvers, MA 01923, 
Tel: 1-800-544-4628; SIB. Mgt: MaMn Moehring 

SYLVANIA MINIATURE LIGHTING, GTE 
Corpol'lltlon, W. MaIn St., HillSboro, NH 03244, Tel: 803-
484-5533, 1WX: 710-36&0387, FAX: 803-464-0259; FSC 
No.: 86204; EmpL: 850 ... ,'............... a·1202-1207 

Manufacturers and sales OffiC8$ Directory 
CA Sunnyv&1e, W.W. Posey Co. ...•..•.... 40&746-0771 
or No. Haven, CoakIey,Boyd & Abbett .•.. 203-239-6217, 

800-225-6402 
FL Maitland, Hutto, Hawkina Assocs. ..... 407-831-2474 
FL ~ Beach, Hutto, HawkIns Assocs. 

.. .. .. .. . .. .. .. .. .. .. .. .... . .. .... .. .. • 305-979-0330 
FL Tampa, Hutto, HawIdns, Assocs., Inc. .. 813-251-2970 
GA AttanIa, Millar EIctms. ........ , .. .. . ... 404-834-3350 
II. Skokie, LRI ........................... 312-967-8430 
IN Ft wayne, R.O. Whfteaell & Assocs. .. 2111-4;32-5591 
IN Indianapolis, R.O. ~II & Assocs. 

... .. .... .. .... ................. ....... 317-359-9283 
IN Kokomo, R 0. Whitesell .............. 317-457-9127 
IA Cedar Rapids, RW. Kunz ............ 31&39&5386 
KS PraIrie Villaga. RW. Kunz ............. 913-64&3535 
KY Peewee VaIIey,.RD. Whitesell & Assocs. 

....................................... 502-241-1441 
LA Covington, CartWrIght & Bean ........ 504-892-1780 
MA Needham, Coakley, Boyd & Abbett . • . . 617-444-5470 
MI Grand Rapids, RO. WhiteeeII & Assocs. 

. .. .... .. .... ..... .. ................... 616-942-5420 
MI Southfield, R 0. Whitesell ............ 313-559-5454 
MI St Joseph. RO. ~II & Assocs... 616-983-7337 
MN Minneapolis, Sloss & Assocs. ......... 612-925-2757 
MS Jackson, cartwright & Bean .......... 801-981-1 i 70 
Me St louis, RW. Kunz .................. 314-98&4977 
NJ Long Valley, Paul A. Swe8ney ........ 201-652-1434 
NY Rochester, Electra SIs. ................ 71&427.-7980 
NY Syracuse, Electra Sis. ................. 315-483-1248 
NC RaleIgh, Millar EIctms. ............... : 919-82&8840 
OH Cincinnati, Ro. Whitesell & Assocs.... 513-521-2290 
OH Cleveland, RO. Whiteeell & Assocs. .. 21&447-9020 
OH Columbus, Ro. Whitesell & Assocs. •. 614-68&9396 
OH Dayton. R.O. WhiIeseIl & Assocs. ..... 513-29&9546 
OR Baaverton, Eleclronic Sources Inc. .... 503-684-0838 
PA Pittsburgh, RO. Whitesell & Assocs. .. 412-963-6161 
PA Trevose, P.sA Inc. ................... 215-245-0513 
TN ~s, cartwright & Bean •.•.• ••. .• 901-362-8345 
TX Dallas, Erickson Sales ................ 214-739-5833 
TX Houston. Erickson Sales .. ............ 713-28&1604 
TX Round Rock, Erickson Sis. ............ 512-244-3068 
CO ~ Cluff & Assocs. ...•...... 303-423-9354 
WA Bellevue, Elecironic Sources Inc. ..... 20&451-3500 
WI Milwaukee, F.C. DuBoIs & Assocs. .... 414-774-3100 

FL Altamonte Springs, Caller Assocs. .... 407-~ 
II.. ArIngton HgIa, ~ Assocs., Inc. 

. . . . . . . . . ... . • . .. . .. . . • . . . . • . .. . .. . . . . . 708-439-9810 
MN St louis Park, EIcIm. InnovaIIlrs,lnc... 612-922-2945 
NJ Buller, General TechnIgs.............. 201-492-1292 
NY SaugerIIas, BecIcrep .................. 914-24&-3031 
OH Aurora, EMA, Inc. ..................... 21&582-6104 
OH Aurora, Mala Tach. SIs., Inc. .. .. .. . .. .. 21 &562-8772 
OH CentervIlle, EMA Inc. .................. 513-433-2800 
OH CentervIlle, EMA, Inc. ................. 513-433-2800 
OR ~ SeItech ..•..••.•••••••••. 503-629-9254 
TX Austin, C & L Assocs. .... ......... .. .. . 512-263-3334 
PA Montgomeryville, Eastern ScI. MkIg. .•• 215-368-4570 
TX MissourI Cfty, C & L Assocs. .. ........ 713-499-5541 
WA Baaverton, Seltech EIctms. ........... 503-629-9254 
WA Bellevue, SeItech ..................... 208-74&7970 
WA Richland, SeItech .................. ... 509-943-5288 
WI Milwaukee, Coombs Assocs........... ,414-351-11123 

L.ocsJ DisI1ibuIDrB 
WV Ravenswood, VaItronics, Inc. • . • .. •. . .. 304-273-5356 

SYSCON 1NTl., INC. 1108 So. High St., So. Bend, IN 
48801-3796, Tel: 219-232-3960, FAX: 219-287-5918; 
~: eo; SIB. Mgt: Phil Berney 

SYSTEM GENERAL CORPORATION, 244 SouIh 
Hillview Drive, Milpitas, CA 95035, Tel: 40&263-6667, FAX: 
40&282-9220; EmpL: 52; SIs. Mgr: Gary DakIcchi; Dist. 
Mgt: Gary DelucchI 

SYSTEMS DATA. INC. 2830 Copley Road, P.o. Box 4297, 
Akron, OH 44321, Tel: 216-886-0085, FAX: 21&88&7183; 
EmpI.: 12; SIB. Mgt: JoIm C. Hall 

SYSTEMS RESEARCH LABOROTORIES, 
Arvinl CaIspan, 2800 Indian Ripple Ad., Dayton, OH 
45440, Tel: 513-426-6000, FAX: 513-428-1964; FSC No.: 
14590; ~: 1000; SIB. Mgt: Frank Balogh Sr. 

SYSTEMS TESTING, INC. PO Box 242, Santa Clara, CA 
95052, Tel: 40&727-0100, 1WX: 910-338-0260; EmpI.: 4; 
SIs. Mgt: Frank J. ARIezzone 

Local SaIaB Offlces & Raps 
/>OZ Scottsdale, IlIII Earl & Assocs. •......• 602-994-3813 SYMBICON ASsoc. INC.; P.O. Box 896, Amherst, NH SYSTRON-DONNER INERTIAL DIV. 2700 Systron Dr. 
AA UtIle Rock, cartwright & Bean .•...••• 901-362-8345 . 03031, Tel: 603-673-8898, FAX: 603-673-1372; SIB. Mgt: Concord, CA 94518, Tel: 415-671-11400, 1WX: 910-481-
CA EI Toro, EngHsh/Damco Sis. Assocs. S. Harrington; DIst. Mgr: S. Buzzell 9478, FAX: 415-671-6690; frl1Il:370; SIs. Mgt: G. W. 

....................................... 714-837-3801 Felsing 

TADIRAN$ 

IS OUR BUSINESS 
• Largest distributor/assembler 

in the West 
• Technical design assistance 
• Same day & next moming 

shipments· 

(800) 854-5759 
CALIFORNIA 

(800)352-3706. (714) 755-0888 

FAX 
(714) 755-0889 

LEADERSHIP IN 
POWER SOLUTIONS 

SYM-TEK SYS., INC.; 3912 Celie Fortunada, San Diego, 
CA 92123, Tel: 619-569-6800, TB.EX: 249036, FAX: 619- SYSTRON-OONNER INSTRUMENT DIV. 2727 
569-8296; EmpI.: 350; SIB. Mgr: Roger Hopkins Systnln Dr. Concord, CA 94518, Tel: 415-67&5000, 

TB.EX: 171996, 1WX: 910-481-9479; FSC No.: 52542; 

SYMTRON CORP. DIV. OICEON ELCTRNS., 2415 E 
EmpL: 100; SIB. Mgt: N. J. SUSI*, Gen. Mgr. 

Charleston Ad., Mountain View, CA 94043, Tel: 415-985- SYSTRON-OONNER MICROWAVE OIV. 131 00 TeIIaIr 
4500, 1WX: 910-379-5002; EmpL: 350; SIB. Mgt: Don Ave., Sylmar, CA 91342, Tel: 818-362-9800, FAX: 818-382-
Atkins 1035; EmpL: 180; SIB. Mgr: AsIwln K. Sheth 

FAX: 503-639-5453 
SYNEKTRON CORPOR"nDN,12000 s. w, Garden 

Place, PortI8nd, OR 97223, Tel: 503-684-3090; EmpL: 73 
.. . . ......... ....... ..... ..... .. ...... ..... &0131&1317 

SYNOPTlC8, L TO. Paragon Towers, 233 Needham St., 
Newton. MA 02164, Tel: 617-527-4461, FAX: 617-527-
4084; frl1Il: 25; SIB. Mgt: BarbaIa Finer; DIst. Mgt: 
Barbara Finer 

FAX: 508-481-5769 
SYNTEST CORP, 40 Locke Dr. Marlboro, MA 01752-

9973, Tel: 508-481-7827; EmpL: 26; SIB. Mgt; Mitchell 
Corrigan .. .. .. .. .. .. .. .. .. .... .. . .. .... ....... ... 001116 

L.ocsJ SaIaB Offlces & Raps 
CA Huntington Beach, Mil-Com Sales, Inc. 

CA Los Gatos, MlI-Com Sales, Inc. ...... . 
CA San Diego, Mil-Com Sales, Inc. •..•... 
CO Franktown, M R C, Inc. .............. .. 
or Orange, IscIaIe Assocs. ............. .. 

714-677-2097 
40&35&2968 
619-275-0641 
303-794-4684 
203-369-8583 

SYSTRONIX INC. 754 E Rooseveft Ave., p.o Box 528398, 
Salt Lake City, UT 64152-8398, Tel: 801-487-7412, FAX: 
801-487-3130; frl1Il: 2; SIB. Mgt: Brupe Boyes 

3-0 VISIONS, 412 S. PeciIic Coaat Hwy. Redondo Beach, 
CA 90277, Tel: 213-540-8818, aoo-sAY-GRAF, FAX: 213-
540-3492; frl1Il: 8 

TAB/MCGRAW-HILL. McGraw-Hili Inc. Blue Ridge 
Summit, PA 17294-0850, Tel: 717-794-2191, TELEX: 
820562, FAX: 717-794-2080; EmpI.: 400; SIs. Mgt: Til'll 
Higgins 

TACC INTERNATIONAL CORP. FORMULATED 
RESINS GRP. /ijr Station Inds. PI<., Rockland, RI 02370. 
Tel: 617-87&7015, TELEX: 952123, ESYLNK: 
510601585O(TACC INTL CORP~ FAX: 617-871-8727; 
EmpI.: 70;' SIB. Mgr: Norman Go HanIngton 

FAU(:516-621~517 
T~FiAN ELECTRONIC iNDUSTRIES, INc.. 40 

Seaview Blvd., Port washington, NY 11050, Tel: 51&621-
4980; EmpL: 8300; DIst. Mgr: Avi Tin)or, SIs. Mgr. 
........................ : ........................ 001493 

L.ocsJ SaIaB OffICes & Reps 
AI- H\HllSvlIIe, ~Mktg. •.••..•.. 205-830-0498 
AZ T~ AepIronIx Ltd. :............... 602-345-4580 
CA c-on PI<, Parsons Tech. MkIg. .•.• 916-876-2025 
CA San Jose, Trilech Sis. .. .. .. .. .. .. .. .. . 40&925-9409 

794 North American offices only. For worldwide reps & distributors, see Vol. W~ EEM 1991 



Manufacturers and Sales Offices Directory TANSIT 
CA santa Ana, Teehnlg. Solutions •.••.••• 
CT Bloomfield, Friedman Sis. Inc. .•..•...• 
FL Melbourne, Photon Sis. Inc. •..••.••••. 
GA Norcross, Montgomery Mktg. ••.••.••. 
IL Palatine, Technology Sis. ••..••.••.•.• 
MI Grand RapIds, RP. lhban & Assocs. •• 
MN St louis PIt, EIcIm. Innovators .•..••. 

714-558-9562 
203-2G3122 
407-25~ 
404-447-6124 
708-891-6600 
618-245-0611 
612-922-2945 
314-639-3600 
505-292-1718 
919-851-0010 
218-461-6161 
918-251-2084 
503-639-3978 
512-346-6331 
713-444-2557 
214-644-6731 
800-338-3747 
~4 
414-964-5015 
416-513-6760 
604-273-9910 

TAMA ELECTRIC CO., LTD, See Raltron Electronics MA Andover, Vantage Con1l8. .......... .. 506-887-3900 
617-749-6700 
617-784-8123 
313-227-3604 
313-484-nOO 
612-835-2322 
612-866-3662 
603-898-1348 
201-n9-8282 
505-265-8609 
516-346-1300 
315-437-7087 
919-85().9550 
218-582-8113 
513-435-2086 
513-489-1400 
216-425-8134 
916-252-5781 
503-826-7086 
503-657-6969 
215-391-69n 
412-n2-2233 
215-484-4336 
512-837-4970 
214-245-0600 
214-844-0373 
505-589-0052 
713-482-3029 
214-231-5186 
512-386-1339 
713-240-4000 
206-743-6641 
206-881-2383 
414-241-4321 
414-321-4722 
414-593-2020 

~~ MA HIngham, Seger EIec. Supp. ........ .. 

MO Florissant, G.M. Brown & Assoc. ..... . 
NM AIbuqueIque, RepIrOnix Ltd. .•..••.•.. 
NC Raleigh, Montgomery Mktg. Inc. .•...•• 
OH Cleveland, Arthur H. Baier Co. ........ 
OK Broken Arrow, G.M. Brown & Assoc. .• 
OR Portland, EIcIm. Engrg. SIs. ......... .. 
TX Austin, Mil-Rep Assocs. ............. .. 
TX Houston, MHIep Assocs. ........... . 
TX RIchardson, MIl-Rep Assocs. ...•...•.• 
VA Sterling, Beacon North ............... . 
WA Redmond, EIcIm. Engrg. Sis. ......... . 
WI MIlwaukee, Technlg. Sis. ............. . 
can Markham, Onl, DesIgntronIcs ....... .. 
can RIctvnond, ac., BIakewood Elctms. .•. 

LDcaI DistttbutOIs 
CA C8noga PIt, PowerIIne ............... . 
CA Costa Mesa, Battery Spaciallies ..... . 
CA Costa Mesa, House of Battertes ••••.. 
CA Los Angeles, BeIIInds.(CorporaIa 0Ic.) 

816-887-3337 
714-755-0688 
714-548-3968 

. •. . . . .• • . . .• . . . . .. . •. . . . . . . . . . . . . . . • . . 213-826-1534 
CA Palo Alto, Power Source •••.•••.•.•... 415-856-0700 
CA San DIego, Tauber EIcIms. ........... 619-274-7242 
CA San Jose, JDR MicroOevk:es •.•...... 408-559-1200 
CA Tarzana, Battery Biz ..•..•............ 818-n4-1678 
FL Altamonte Springs, TNR Tech. .••.••.• 800-346-0601 

-
-tamura _ .. 

FAX: 213-638-9956 
TAMURA COAPORAnON OF AMERICA, 1150 

llorr*1guez Sl, Carson, CA 90746-3518, 'Tat 213-636-
1790; Empl: 5000 ' 
........... A.1268-1272, 1841-1843, 2427, 2429-2436; 

0014114-1415, 2CI58-2OI8 

Local SeJes OffIces & Reps 
AL HunlsVille, Electronic Mktg. Assoc. •••• 
P;z Tempe, F P Sis. ..................... . 
CA San Diego, Varigon, San Dlago ...••.• 
CA santa Clara, Technlg. Sis. ............ ; 
CT W. Hartford, Anchor Engrg. Corp. .•.... 
CO Golden, J. F. Hurtbut Co. ............ .. 
FL Winter Springs, Micro-EIcIm. Con1l8. .. 
GA AIIan1a, Electronic Mktg. Assoc. ..••.•. 
IL Park RIdge, Melcom Aascc.. Corp. ..•. 
IN Huntington, EIcIm. Rep. .............. . 
IN indianapolis. EIcIm. Rep. ............. . 
IA Davenport, Rush & Weal Aaaocs, Inc. 

205-88().8()50 

602-894-5303 
619-576-0100 
406-727-7200 
203-521-0701 
303-279-n96 
407-366-1379 
404-446-1215 
708-698-1490 
219-356-3513 
317-694-1414 

FL Jactcsonville, SUM Battery .. . . . • . . . . . . 904-353-6452 KS 
GA DecaIur, as ......................... 800-334-5066 MA 

....................................... 319-~ 
Olathe, Rush & Weal Assocs., Inc. .... 913-784-2700 
Westborough, Anchor Engrg. Corp. ..• 5OB-89B-2724 IL Chicago, NewaIk EIcIms.(Corporate 0Ic.) KY 

•...•.•••.•••••••..••••••.•••..••••••.• 312-784-5100 Lexington, EIcIm. Rep. ................ 608-273-8425 
LA Lafayatte, Mark Avant Sis. ..•••.•.•.•. 301-232-6609 MD 
Me Gallhersburg, ~ Technlgs.(Corporate 0Ic.) MD 

Columbia, Robert EIcIm. Sis. •...•••... 301-995-1900 
UvonIa, LawelI-Wendt Mktg. Co. ...... 313-464-2722 

........•...•..•• ........... .. ..•. .. . .. 3OHI21-0660 MI WyomIng, Lowell-Wendt Mktg. Co. .... 616-791-7370 
MA Andover, Generation EIctms. ........ ,. 5OIHl83-11 n MN 
MI Uvonla, LWC Distrs. ...•...•.....•..•. 313-484-nDO SC 

edina, Grayden & FIerrmer, Inc. .•.. . . . 612-941-1120 
GreenvIlle, Electronic Mktg. Assoc. .... 803-233-4837 
St Louis, Rush & Weal Assocs., Inc. .• 314-965-3322 
Deerfield Bch., Micro-Elect Camps. Corp. 

MN SI. Paul, Shelly Ragon(Corporate 0Ic.) MO 
FL ....................................... 612-642-2820 

NY PlaInview, MIcro Connections......... 516-993-1400 
NY Slaten Island, Yakar Sys. ............. 716-447-6791 
NC Winston Salem, PrograasIva Technlgs. 

........................ ............... 919-761-1375 
OH Cleveland, ~ Standard(Corporate 0Ic.) 

.. .. .. ... .. .. . .. . .. . .. .. • .. .. .. . . .. .. .. 218-587-3600 
OH CokJlnbua, Promark EIcIms. .......... 614-876-8885 
OR Beaverton, Micro Power .....•.....•.. 503-826-7086 
PA RIchboro, Power Con1l8. ............. 800-628-7029 
TX Fl Worth, Tandy Consumer........... 817-39G-8245 
TX Houston, Bar-Tee..................... 713-957-4717 
TX Richardson, EIect-A-Van ...••..••..•.• 214-231-5351 
can Alberta, Cerdinel .. .. .. .. .. .. .. . .. .. .. . 403-483-6266 

.. .. .... . . .. • .. • .. ... .. . .. .. • .. ..... ... 305-426-8944 
NJ Lod~ TRC Elctms., Inc. ........ .. .. . .. . 201-n9-8282 
NM Albuquerque, F P Sis. .. .. . .. .. .. .. . .. . 505-345-5553 
NY Mendon, Tech-Mark .................. 716-824-3840 
NY Utica, Tech-Mark ..................... 315-733-0575 
NC RaJeigh, Eictm. Mktg. Assoc. .......... 919-847-6800 
NC Raleigh, Robert EIcIm. Sis. ...... .. . ... 919-876-4465 
NC Sapphire, Robert EIcIm. Sis. .......... 704-8n-3280 
OH CentervIlle, DoIluS&-Root & Co. ....... 513-433-6n6 
OH Dayton, DoHuss-Root & Co. ... . . . . . . .. 513-433-6n6 
OH WeetIake, DoJIus&.Root & Co. .. . . . . . . . 216-899-9370 
OH Worthington, DoJlus&.Root & Co. ..... , 614-855-4844 
PA Allentown, TRC EIctms., Inc. .......... 215-391-99n 

MA 
MI 
MI 
MN 
MN 
NH 
NJ 
NM 
NY 
NY 
NC 
OH 
OH 
OH 
OH 
OK 
DR 
DR 
PA 
PA 
PA 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
WA 
WA 
WI 
WI 
WI 

Sharon, Adcour, Inc. ................ .. 
Brighton, Applied Power Inc. ........ .. 
\.ivonia, LWC Distrs. ................ .. 
MInneapolis, Bergquist Co. ........... . 
MinneapoHs, Tortec Corp. ............ . 
Salem, Seger EIec. Supp. ............ . 
Lodi, TRC EIec. Inc. .................. . 
Albuquerque, H.ER EIcIms. ......... . 
Hauppauge. Sager EIec. Supp. ....... . 
Syracuse, ADA Technlgs. Inc. ••••.•••• 
Raleigh, Seger Elee. Supp. .......... .. 
Aurora, lnell Prods. DIstbg., Inc. •••.••• 
CentervIlle, IndI. Prods. Distbg., Inc. ••• 
CincInnati, Schuster Ek:1ms., Inc. •••.•. 
Twinsburg, Schuster Ek:1ms., Inc. ....• 
Tulsa, The AIIair Co. ................. . 
Beaverton. Micro Power EIctms. ....•. 
Weal Unn, Power Factor & Assocs. •.• 
Allentown, TRC EIec. Inc. ........... .. 
Mars, Sager EIec. Supp. ............ .. 
Philadelphia, Seger EIec. Supp. •••.•.• 
Austin, The Altair Co. ................ . 
CsrroIIIon, LCD EIcIms. ............. .. 
Delisa, ~ 0Istrs., Inc. ............ . 
EI Paso, Power & Date Teehnlg. .••.•• 
Houston, The AIIair Co. .............. . 
Richardson, The Altair Co. .......... .. 
Round Rock, LCD EIcIms. ........... . 
Stafford, Southwest EIcIms. ••.•.••.••• 
Edmonds, Prime Source ............ .. 
Redmond, Priebe EIcIms. ............ . 
Mequon, Tayfor EIec. Co. ............ . 
Milwaukee, Progressive Image, Inc. ..• 
Sullvan, Bergquist Co. ............... . 

T&W SYSTEMS, INc. See Versacad Corp. 

TANE ALARM PRODUCTS, 247-40 Jericho Tpke., Floral 
Part<, NY 11001, Tel: 516-326-3351, FAX: 516-326-9125; 
EmpI.: 10; SIs. Mgr: Tab Hauser; Dist. Mgr" Sam lurie 

TANsrrOR ELECTRONIcs, Weal Ad., P.o. Box 230, 
Bennington, VT 05201, Tel: 802-442-5473, TELEX: 
954007, FAX: 802-447-1297; FSC Il10.: 030266626;~: 
183; SIs. Mgr: David Latchurn; Dist. Mgr ~ 225 
.................... , ............................ A·1143 

Local Sales OffIces & Reps 
AL Huntsville, EIcIm. Mktg. Assocs. Inc. •... 205-860-8050, 

FAX:205-88IHI054 
P;z Temps, Piper Sis. ...................... 602-949-0048, 

FAX:602-894-1 032 
CA ,ChaISWOrIh, Wes-K Assocs. ........... 818-n().()Q33, 

can Markham, Onl, Semad ................ 416-475-8500 
FAX:818-709-9832 

San Diego, Wes-K Assocs. ....•..•...• 619-695-2040, 
FAX:619-695-8602 

Grand Junction, Krebln ~ SIs. ..... 303-243-8220, 
FAX:303-243-7939 

CT FarmIng\on, Ray Perron & Co., Inc. .•... 203-673-4825, 
FAX:203-675-7345 

FL Boca Raton, So. AtlantIc Comp. Sis. • .• 407-391-1034 
FL Orlando, So. Atlantic ~ SIs. •••••••• 407-657-3650, 

FAX:4ONI57-3298 
FL St Petersburg, So. AIIantic Camp. Sis. 

TX Austin, B-P SIs. ....................... 512-348-9186 CA 
TX Houston, B-P SIs. ..................... 713-782-4144 

TA ENGINEERING CO, INC, 1605 SchOol Sl, Morago, 
CA 94558, Tel: 415-376-8500, FAX: 415-376-49n; Empl.: 
12 

TAIVO YUDEN (USA) INC. 714 W. Algonquin Ad., 
, ArIngton HeIghts, IL6OOO5-4493, Tet 7OB-364-6104,FAX: 

706-87()' 7828; EmpI.: 83; SIs. Mgr" Ken Keirn 

FAX: 314-265-3350 
TALEMA ELECTRONIC, INC., P.O. Box 306, Saint 

Jamea,M065559, Tel: 314-265-5500; EmpL: 44; SIs.Mgr~ 
Jell Golf ..... ; .... . .. .. .. .. .. .. .. .. .. .. ... A·2422-2426 

Local Setes Offices & Reps 
can Markham, Onl, AvOlronIcs, Ltd. ....... 416-475-2024 
CA Enclno, Klng-Way Assocs., Inc. ........ 818-788-4124 
CA American Canyon, Jacobean & Assocs. 

.. . .. . .. ... . .. . .. .. • .. .. .. . .. .. .. . .. .. • 707-552-4412 
CO Grand Junc;tion, Krabill ~ Sis. •.•• 303-293-6220 
L Wheaton, EMTronlcs, Inc. ............. 312-665-6222 
MO Kansas City, Buckman & Assocs. ..... 816-356-5515 
MN MInneapolis, RK SIs. Assocs., Inc. ..... 612-571-1001 
MO St Charles, Buckman & Assocs. ....•. 314-946-6201 
NY Commack, RC. Engrg. Sis. .. .. .. • .. . .. 516-543-3325 
OR Beaverton, Luscombe Engrg. •......•. 503-836-6664 
TX lewisville, Elctm. Prod. Reps. ......... 214-436-4772 
WA Bellevue, Luscombe Ervg. ........... 206-643-1483 
can Markham, Onl, AvOIronlcs Ltd. ........ 416-475-2024 

TALIQ CORP, 12n ReIimwood Ave., SUMyVaIe, CA 
94089, Tel: 406-745-0750, FAX: 406-745-1820; ErripL: 
100; SIs. Mgr" Bob Simpson 

TX Richardson, B-P SIs. .................. 214-234-8438 CO 
VA Lynchburg, Parogem ................. 804-528-0861 
WA Reci"nond, S.EA (Sis. & Ervg. Assoc.) 

• . .. • . .. .. .. .. .. .. . .. .. .. .. . .. . .. . .. ... 206-883-4999 
WA Vancouver, SEA (SIs. & Engrg. Assoc.) 

.•••..••••...•..•..••••..••.••.•....... 206-573-5161 
FL Largo, Micro-EIecl Camps. Corp. ..... 813-393-5011 
WI West AUls, Metcom Aasoc., Corp. ..... 414-476-1300 
can Pointe Claire, Que., AR Gray & Assoc. 

514-694-8378 

Local DistttbutOIs 
AL Birmingham, AmerIcan Elctm. Supply 

.. . . .. .. . . .. .. .. . .. ... . .. .. . .. .. .. . .... 205-942-4656 
AL Hunlsville, Comp. Distrs. Inc. .......... 205-851-7800 
I\Z Tempe, On-Shore Technlg. ........... 802-921-3000 
CA Manhattan Beach, Prime Electro Prods. Co. 

. . .. .. . .. .. .. .. .. .. .. . . .. . .. .... .. .. ... 213-379-3842 
CA Sacramento, Power & Date Teehnlg... 415-792-5067 
CA San Jose, Foresight EIctms. •.......•. 4OB-453-049O 
CA San Jose, Power & Date Technlg. .•.. 4011-629-3550 
CA Van Nuya, Nesco/NatL E1ectro-SIs. ... 818-781-0505 
CO Englewood, Camp. Dis1rs., Inc. ........ 303-799-4916 
CO littleton, DeItex ....................... 303-n9-1611 
CO Littleton, Displays Plus, Inc. ........... 303-73(H333 
CT Marlborough, Pik Power .............. 203-295-0580 
CT WaflingIord, Sagar EIec. Supply ..••..• 203-265-4600 
FL Altamonte Springs, Vantage Comps. .• 407-682-1199 
FL DeerIiek:t Bch. Vantage Camps........ 305-429-1001 
FL Oldsmar, Applied Power Inc. .......... 813-654-4004 
FL Orlando, Sager EIec. Supp. ........... 407-24G-3114 
FLPalrn Bay, Comp. Dlstrs..1nc. .......... 407-724-9910 
GA Gastonia, JMT Automation & Controls 

GA 
GA 
GA 

, IL 
IN 
Me 
MD 

Norcross, AmerIcan EIcIm. Supp. .... . 
Norcross, Applied Power Inc. ....... .. 
Norcross, ~ DIstrs., Inc. ........ .. 
Ml Carmel, ThonIaraon Meissner .... . 
Carmel, AItex EIcIms. ................ . 
Columbia, Sagar EIec. Supp. ......... . 
Cc?lumbla, Vantage Camps. ......... .. 

704-867-4401 
404-449-5339 
404-263-0421 
404-441-3320 
618-262-5121 
317-848-1323 
301-99S-6511O 
301-72G-5100 

....................................... 813-324-0953 
GA Atlanta, EIcIms. Mktg. Assocs.lnc. ..... 404-446-1215, 

FAX:404-44B-9383 
.. Itasca, CIrouit Sis. •.••••••.•••..•••.•..• 7OB-n3-0200, 

FAX:7OB-n3-2721 
IN Fl Wayne, Electro Reps, Inc. ••••••••..• 219-489-8205, 

FAX:219-469-84011 
IN IndianapoHa, Electro Reps. ............. 317-642-7202, 

FAX:317-641-0230 
IA Cedar RapIds, R F. Welch Co. ....•...• 319-362-8824, 

FAX:319-362-n34 
KS Olathe, Rush & West Assocs.Inc. ••.••• 913-784-2700, 

FAX:913-784-0096 
ME Yarmouth, Memar,Inc. •..•.•...•..•.••• 207-646-3781, 

FAX:207-846-6488 
Me Annapolis, EIcIm. Engrg. ..•...•........ 301-269-6573, 

FAX:301-269-6478 
MA Needham, Ray Perron & Co., Inc. ...... 617-449-8182, 

FAX:617-444-1074 
MI \.ivonia, Amtech Reps. ................. 313-474-6300, 

FAX:313-474-8301 
MN MInneapolis, Tecteem SIs. Inc. ......... 612-854-6618, 

FAX:612-654-8031 
MO St Louis, Rush & West Assocs. Inc ... 314-965-3322 
NH Merrimack, Ray Perron & Co., Inc. • • • •• 603-424-4423 
NJ Haddonfield, Sunday O'BrIen .•.•••.•.. 609-429-4013, 

FAX:60Q..429-9249 
NM AIluquerque, PIper Sis. ................ 505-828-1300, 

FAX:505-82B-I380 
NY Cazenovia, SIT Woolard Co. ......... 315-855-8145 
NY Great Neck, M.Q.S. Assocs. .......... ',' 516-487-3986, 

FAX:518-467-3989 

EEM 1991 North American offices only. For worldwide reps & d!Stributors, see VoL W. 795 
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conversion Tan""e~ 
dependable products. A power 
magnetic devices are designed and manufactured to 
deliver lower AQL levels, guaranteeing you the lowest 
incoming rejection rates you've ever experienced. For 
example, last year we shipped over 100 ,million 
transformers- most to customers using a 
shlp-to-stock acceptance program. 

are 
this task, assuring you of having the 

most up-to-date technology in your products. 
Today we are already designing the robotics to build 
these quality products, in high volume and at low 
cost. Over 150 product support engineers at 16 
Tamura factories see to it. 

SatiSfy your AC and DC reqlilrementsfor today and tomorrow. Contact Tamura for your specific requirements. 

Q Tamura quality circles the electron world. . 

·e~~~ST~~~~13/£~90~~" 
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Manufacturers and Sales Offices Directory 
NC Raleigh, Elctm. Mktg. Assocs.lnc. ...... 919-847-8800, 

FAX:919-&48-1787 
OH Burton, EICIm Comps., InC. .. .. .. .. .. .. 216-834-0011 
OH Cleveland, EIcIm. CofT1Is, Inc. ......... 216-331-5330, 

FAX:513-866-3371 
OH Columbus, EIc1ms. CofT1Is, Inc. ........ 614-231-2318, 

FAX:513-866-3371 
OH Miamisburg (Dayton), Elctm. Comps., Inc. 

.................... 513-866-334O,FAX:513-866-3371 
OH Miamisburg (Dayton), Foxtronb<,Inc. ... 513-866-2112, 

FAX:513-866-3371 
OR Portland. ES/Chase eo.. Inc ........... 503-292-8840, 

FAX:503-292-8827 
SO G...,ville, EICIm Mktg. Assocs., Inc. 

.................... 803-233-4637,FAX:803-242-3089 
TX Dallas, Stevens SIs. .................... 214-702-0132, 

FAX:214-960-7389 
VA Richmond, Elctrn. Engrg. & Sis, Inc. .... 804-794-8939, 

FAX:804-794-6090 
WA Kirkland, ES/Chass eo.. InC. .•.....•... 206-823-9535, 

FAX:206-821-7257 
WI BrookIIeId, Circun Sis., Inc. ............. 414-784-7773, 

FAX:414-784-4528 
Can MiSsissauga, Ont, Gidden Morton Assoc., Inc. 

. .. .. .. .. . .. . . . . . ... 416-871-8111,FAX:416-671-2422 
Can Richmond, Gidden Morton Assoo, Inc. 

.................... 613-838-448O,FAX:613-836-4479 
Can Sl Laurent, Que., Gidden Morton Assoo, Inc. 

..................... 514-335-9572,FAX:514-335-9573 

LDc81 DlWibutonl 
AZ. Tempe, Shelly-Ragon Elec. ........... 602-894-2058 
CA Chatsworth, Passive Comps., Inc. ..... 818-700-8938 
CA Garden Grove, Natl Capacitor Corp. 

.................... 213-598-9611,FAX:714-896-8769 
CA Irvine,I.EC. Elctms., Inc. ............... 714-837-9960, 

. FAX:714-837-8308 
CA San Jose, Natl. EIctms. . ................ 408-922-0500, 

FAX:408-922-0448 
CA Yorba Unda, Zeus COmps .............. 714-921-9000, 

FAX:714-921-2715 
CO Denver, IEC Elsc. ...................... 303-292-5537, 

FAX:303-292-0114 
FL Melboume, New Yorker EIc1ms. Co., Inc. 

.................... 407-727-0955,FAX:407-727-1844 
FL OViedo, Zeus Comps ................... 407-365-3000, 

FAX:407-365-2365 
FL Tampa, Jaco Elctms. Inc. . ............. 813-628-4665, 

FAX:813-626-8185 
Me Columbis, Jaco Elctms. Inc ............. 301-895-6620, 

FAX:301-895-6032 
MA Woburn, ACI EIec. .................... 617-835-7230 
MI Livonie, R.s.lCheisea Elctrns. .......... 313-525-1155, 

FAX:313-525-1164 
MN SL Paul, Shelley-Ragon Elclms. ........ 800-328-9427, 

FAX:612-842-1990 
Me Maryland Hts., R.S.lChelsee Elclms. .. 314-997-7709 
NJ Voorheas, Partee Comps. .. .. .. .. .. ... 609-795-4864 
NY Hauppauge, Jaco Elec ................. 516-273-5500, 

FAX:516-273-5528 
NY Mamaroneck, New Yorker Elctrns. eo.. Inc. 

.................... 914-898-7600,FAX:914-898-7026 
OH Cincinnati, R.S./Chelsea EIc1ms. ....... 513-793-2450, 

FAX:800-582-1607 
OH Dayton, Yankee Distrs.,lnc ............ 513-890-1700, 

FAX:513-890-2082 
OH Solon, Targelronix Corp. .............. 216-248-7930 
OR Baaver1on, Shelley-Ragon EIctrns. ..... 503-641-1691, 

FAX:503-646-4927 
TX Addison, Jaco EIec. .................... 214-733-4300, 

FAX:214-733-4604 
UT Valley City, Aved ...................... 801-975-9500, 

FAX:801-977-Q245 
WA Redmond, Jaco Elctrns.,lnc ............ 206-681-9700, 

FAX:206-881-9777 

TAPECON, INC, 10 ~ Rd., Rochester, NY 14612, Tel: 
716-621-8400; EmpL: 120; SIs. Mgr; Joseph C. Pallone 

TAPESWITCH CORP. OF AMERICA. 100 Schmitt Blvd, 
Farmingdale, NY 11735, Tel: 516-694-6312, FAX: 516-
694-8304; Empl.: 100; SIs. Mgr; Ed Duhon 

TAPPAN WIRE & CABlE, 256 Qak Tree Ad., Tappan, NY 
10983, Tel: 914-359-9300, FAX: 914-359-9389; FSO No.: 
00330; EmpL: 27; SIs. Mgr_' Mike Ressa 

'x\USEFI 
FAX: 619-274-2220 

Local Sales Offices & Reps 
AI. HuntsvIUe, Macro-Markeling .......... 205-883-9630 
AI. HuntsviHe, Macro-Mktg. ............... 205-883-9630 
AZ. Scottsville, Mactronix ................. 602-999-1648 
CA Fullerton, Tauber EIc1ms. ........... 1-800-829-4747 
CA Los Angeles, Barman Sis. .. . . . . . . . . . .. 213-556-3358 
CA Santa Ans, Berman Sis. .. .. . ........ l-a00-a29-4747 
FL Land O\.akas. AJ'S Power Source .•.. 813-996-2583 
FL Land-O-Lakse, AJ'S Power Sourca ... 813-999-2583 
GA Norcroas. Marco Mktg. . . . . . . . . . . . . . . .. 404-662-5580 
IL Wheeling, Ed Joyner .................. 312-520-1200 
IL WhaeHng, Ed Joyner & Co. ........... 312-520-1200 
IA Des Moines, Baams Co. .............. 515-255-1148 
KS Shawnee Mission, Baams Co ......... 913-631-0300 

TAURUS COMPUTER PRODUCTS, DY-4 Systems 
Inc., 21 Fitzgerald Ad., Nepean, Ont., Canada K2H 9J4, Tel: 
613-596-9911, FAX: 613-596-0574; EmpL: 13; Sis. Mgr" 
David Murray; DIst. Mgr; David Murray 

TAURUS CORPORATION, See Signal Research Inc. 

TAYLOR ELECTRONICS, INC, 401 West Orion, Tampa, 
AZ. 65283, Tel: 602-63&4523, FAX: 602-838-7456; EmpI.: 
25; SIs. Mgr; Sharon F. Hansen 

TAYLOR INDUSTRIAL SOFTWARE, , Edmonton, 
Alberta, Canada TSK 2M5, Tel: 403-482-7547, FAX: 403-
489-8032; Empl: 65; SIs. Mgr; Glenn Saunders 

, INCORPORATED 

•. ilF 
A DATA SWITCH CO,,"PANY 

FAX: 203-929-6408 
T-BAR DATA SWITCH CORP, 1 Enterprise Dr., 

SheHan, .CT 06484, Tel: 203-926-1801, TWX: 710-463-
3210; Empl.: 140; SIs. Mgr; Gerard F. Ryan .... a.1768 

Local Sales Offices & Reps 
CA Arcadie, Van Gatt & Assocs. .......... 816-445-9728 
FL Clearwater, Tech-Rep Assocs. ........ 813-577-9370 
IL BaningIon. Perhats Assocs. ........... 312-361-6360 
KS Lenaxs, MIDTEC Assocs. ............. 913-541-0505 
MD Gaithersburg, Carwithen Assocs. ..... 301-921-9545 
Me SL Louis, MIDTEC Assocs. ...... , . . . . • 314-275-8686 
TX Richardson, McCoy Assocs. Co. ...... 214-684-1636 

Local Distributonl 
IL Chicago, Newark Elctrns. ............. 312-784-5100 
CT WalHngIord. Sager Elclrl. Supp. Co. . . .. 203-265-4600 

TCA. 7733 Telegraph Rd, Montebello, CA 90640, Tel: 213-
726-0303, FAX: 213-727-7621; ErnpI.: 200; SIs. Mgr; Jay 
Giles 

T.D.I. SA TTERIES. 2852 Hnchcock Ave, Downers Grove,IL 
80515, Tel: 708-971-3480. FAX: 708-971-3803; EmpL: 
160; SIs. Mgr; Kurt Padera; DIst. Mgr; Theresa Kanaga 

TDJ CO., INC., 1154 Morena Blvd., San Diego, CA 92110. 
Tel: 619-276-5920, FAX: 619-276-5960; FSC No.: 80362; 
Empl.: 7; SIs. Mgr; R. Scherr ............. C.1110-1111 

~~TDI<,. 
FAX: 708-803-6296 

TDK CORPORATION OF AMERICA, Electronic 
components & Materia~ 1600 FeehaniliHe Drive, 
Mount Prospect, Il 80056, Tel: 708-803-6100; EmpL: 
7,800; SIs. Mgr; Tadashi Enami; DIst.Mgr;TadashiEnami· 
(TDK Corp. of America) 
.... A·1144-1147, 1273, 1294-1299, 1597, 1644-1645; 

001066, 2068 

Local Sales Offices & Reps 
AL Huntsville, TDK Corp. of Arrieric8 ..... 
CA San Jose, TOK Corp. of America ••..•. 
CA Torrance, TDK Corp. of Amer1ca ..... . 
IL Ml Prospect, IDK Corp. of Amer1ca .. . 
IN Indianapolis, TDK Corp. of America .. . 
MA Southborough, TDK Corp. 01 America 

205-484-0222 
409-437-9585 
213-539-6631 
706-803-6100 
317-872-0370 

.. .. .. .. .. .. .. . . .. . .. . . .. .. .. .. . .. .. .. . 509-824-4262 
TAUBER ELCTRNS- INC.,4901 Morena Blvd., Bldg. 314, MI Uvonle, IDK Corp. of America .,...... 313-482-1210 

San Diego, CA 92117, Tel: 619-274-7242; EmpL: 38; SIs. NJ New Jersey, MH & W IntL Corp. ....... 201-881-8800 
Mgr;BobTaubar; DIst.Mgr;EdHoscoe ...... 001496 NJ WestOrange,TOKCorp.oIAmerica .. 201-736-0023 

TECCOR 
NY Port Washington, TDK Corp. of America 

........................................ 516-625-0151 
NC Greensboro, TDK Corp. of America '" 919-292-0012 
TX Irving, TDK Corp. of America . . . . . • . . . . 214-506-9800 
Can Ontario, MH & W Intl Corp. ........... 416-878-9401 

TDS, Tang Ind., 1965 Pratt Blvd., Elk Grove Village, Il 
60007. Tel: 1-800-323-6648, 312-80fH24O, FAX: 312-
808-7222 

TEAL ELECTRONICS CORPORATION, 9190 Camino 
Santa Fe, San Diego. CA 92121, Tel: 619-693-8000, 800-
686-8325, FAX: 619-693-8325; EmpL: 50; SIs. Mgr; 
Stephanie Kaupp 

TEAM SYSTEMS, Div. of Toyo Spectrum. 2934 Corvin 
Dr, Santa Clare. CA 95051, Tel: 408-720-6877, TELEX: 
297564 TEAM UR, FAX: 408-720-9643; Empl: 6; SIs. Mgr" 
BNI Nicklin 

TEAPO ELECTRONIC CORP. OF AMERICA. 5550 
Paachtrae Inds. Blvd., Norcroas, GA 30071, Tel: 404-449-
6220, FAX: 404-447-11 09,404-448-8564; EmpI.: 1000; SIs. 
Mgr; Michael Un 

TECA, THERMOELECTRIC COOUNG AMERICA 
CORP.,448 N. Halsted St., Chicago, IL 60822, Tel: 312-
686-1600, FAX: 312-866-3964; EmpL: 50 
. . . . ... .. .. .. .. . .. . . .... . .. .. . .. .. ... .... .. C·1884-1885 

Local Distributors 
EXP Hamburg, .Germany, BWD Automotive, GMBH 

.. . .. .. .. .. .. . .. .. . . . .. .. .. . .. .. . .. .. ... 040-24-87-54 
Can Sudbury, Ont, Avad IneIL SIs. .. .. . ..... 705-697-2564 

FAX: 214~550-1309 
TECCOR ELECTRONICS, INC., 1!iOl Hurd Or, Irving, 

TX 75038, Tel: 214-580-1515, TELEX: 79-1600; Empl: 
1250; SIs. Mgr; Geny Wilay ............. A·2122-2125 

Local Sales Offices & Reps 
AI. Daphne, Interep Assocs. .............. 205-478-1036 
AI. Huntsville, Interep Assocs. ............ 205-881-1096 
AZ. Mesa, System Sis. of Az.(SSA) ........ 602-484-9969 
CA San Diego, O'Donnell Assocs. ........ 619-578-1645 
CA San Jose, O'Donnell North . . . . . . . • . . . . 408-456-2950 
CA Torrance, O'Donnell Ass!lcs. .......... 213-539-9664 
CO UttIeton, Harthun Assocs. . .. • .. .. .. ... 303-795-5545 
CT Bridgeport. Advanced Camp. Sis. (ACS) 

....................................... 203-332-1124 
FL Boca Raton, Perrott Assocs. .......... 407-362-0191 
FL Casselberry, Perrott Assocs. .......•.. 407-830-0094 
FL Clearwater, Perrott Assocs. ........... 813-530-5779 
FL MeIboume, Perrott Assocs. Inc. ......• 407-676-0305 
GA Norcross, Interep Assocs. .. . . . . . • . . . . . 404-449-6680 
IL Itasca, Micro SIs.(MSI) ................ 708-285-1000 
IN Huntington, EICIm Rep,Inc. ........... 219-358-3513 
IN Indianapolis, Eictm. Rep, Inc. .. .. .. .. .. 317-894-1414 
IA West Des Moines, SPS Assocs. Ltd. " 515-225-0607 
KS Olathe, SPS Assocs. Ltd. ............. 913-784-4480 
KS Wichita, SPS Assocs. Ltd. .. .. .. .. .. .. . 316-733-4415 
KV Lexington, Ek:tm REP, Inc ........... 609-273-8425 
MA Still Waler, JEF Camps. .. . . . . . . . . . . . . . 508-456-3389 
MA Walpole, JEF Components . . • . . . . . . . . . 508-666-6695 
MI Farmington Hills, Rathsburg Assocs. .. 313-489-1500 
MN Minneapolis, Electric Comp. Sis. ...... 612-933-2594 
Me Earth City, SPS Assocs. Ltd. .......... 314-291-0520 
NJ Ml Laurel, 5-J South Assocs. ......... 609-866-1234 
NM Albuquerque, Sys. Sis. of NM (SSA) .. 505-889-2901 
NY Canandaigua, Bensman/Upstate Assocs. 

... ,................................... 718-396-2496 
NY Lewiston, Benaman/Upstate Assocs. 

NY Rockville Centre, 5-J Assocs. Inc .... . 
NC Raleigh; Godwin Assocs. ............ . 
OH Cleveland, Del SteIIen & Assocs. .... . 
OH Daytan, Del SteIIen & Assocs. ...... .. 
OH Lexington, Del SteIIen & Assocs. ..... . 
PA Camegie, Del Steffen & Assocs. ..... . 
TN G~ille, Interep Assocs. Inc. ....... . 
TX Irving, Mike Farrar .................. .. 
NE Panama, SPS Assocs. Ltd. .......... .. 
VA Falls Church, 5-J Chesapeake ....... . 
NC Charlotte, Godwin Assocs. .......... .. 
WA Lynnwood, Quadra SIs. .............. . 
WI Wauw8tosa. Larsen Assocs. ......... . 
Can. Concord, Ont.. Astec Camps. ........ .. 
can . PierTeIonds, Que., Astec Oomps. ..... . 

716-754-9155 
516-536-4242 
919-878-8000 
216-481-8333 
513-293-3145 
419-884-2313 
412-276-7366 
615-639-3491 
214-580-1515 
402-477-7227 
703-533-2233 
704-549-8500 
209-743-2633 
414-258-0529 
416-869-4022 
514-883-5473 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 797 



TECCOR 
Local DIBbtbuIors . 

AI. Huntsville, HamnIoIId ElcIma ..••.•••• 205-830-4764 
lIZ. PhoenIx. ArIzoI1a Camp. Co. ..••••••.• 602-l!69-5665 
CA Hayward, Elecbo Camp. 0isIIa. .,..... 415-78a-5800 
CA SanIee,~ElcIma ............... 619-449-2220 
CA TuaIIn, Added Value Elect. ••••.•.••.•• 714-259-8258 
CT Eat!! Haven, JV ElcIma ............... 2Q3..469.2321 
CT Killngswath,ACI ElcIma ......... ;... ;!03-6113-3311 
FL Ft l.8uderdaIe, Hammond ElcIma .... 305-973-7103 
FL Ortando, Hammond ElcIma •• •. ••••• •• 407-84H060 
GA I\Ion:roaa, Hammond ElcIma . •. • . . • . • . 4()4.449.11196 
co Wheal RIdge, Added Value Rcky. MIne. 

....................................... 303-422-1701 
H.. Roaemant. Advent EIcIms............. 312-296-4210 
IN lncIanapoIIe, Advent EIcIms. .......... 317-11n-4910 
IA Cedar RapIds. Advent EIcIms. ........ 31&-363-0221 
LA Balon Rouge, IndL EIcIms. SUpp. .• . •. . 504-357-42411 
LA Shrevepor1, IndL ElcIma SUpp. •.••.••• 318-222-11459 
MIl Savage, pYt\nlnic /ndB. ............... 301-963-9650 

,MA Woburn, ACI EIcIms. ............... ... 817-935-7230 
MI F..mnglon HIlI&, Advent ElcIma ...... 313-477-1850 
MN MInneapolIs, SIafk ElcIma ............ 812-332-1325 
MN St. Paul, Gopher ElcIma .............. 612-483-3322 
MN ThIel RIver Falls, DIgI-Key ............ 600-344-4539 
NE UricoIn, Scott EIcIms. ................. 402-488-8221 
NJ BIoomIteId, SolId Stale Inc. ......... .. • 201-421H17OO 
NJ Randolph, ~ EIcIms ............ 201-328-3322 
lIN Albuquerque, BeHinds. ............... 505-292-2100 
NY BuIIaIo, SummIt EIcIms. .............. 716-6117-2600 
NY Penn Van. Advacom .................. 315-5311-7221 
NY PlaInvIew, ACI EIctms. ................ 518-293-8830 
NC GI8IIIIIIboro, Hammond EIcIms. .... , " 919-275-8391 
OR Portland, Rada' EIec. ................. 503-232-3404 
PA ElcporI, Advacom Inc. ................. 412-325-7551 
PA McKean, Advacom Inc. ............... 814-478-7774 
PA MonIgomaryvIIIe Py\Ironic Inda. . • . • . . . 215-643-2850 
sc Greenvtlle, Hammond EIcIms. ......... ~233-4121 
TX DaJIa&, Omnl Pro InIL Inc. ............. 214-233-9368 
TX Mansfield, ~ EIcIms. ............ 817-483-4422 
UT Weal Valley OIly, Added Value CAVED) ....................................... 
WA RIchland, Radar EIec. ............... .. 
WA SaaIIIe, ~ EIec. .................. . 
WA Spokane, Rada' EIec. ............... .. 
WI Milwaukee, Ma1Ih EIcIms. ........... . 
can Burnaby, Be, RAE IncI. ElcIma Ltd. .,. 
can Calgary, AtIarIa, CIIrdInaIInd EIcIms. 

801-1175-9500 
509-Il43-8338 
208-282-2511 
509-747-3053 
414-475-8000 
804-291-11888 

....................................... 403-259-8817 
can EmIonIon, AIbertIi, CIIrc:InaIIND ElcIma 

... .. .. . .. .. .. ....... ...... .... ... .. . .. 403-483-6268 
can London, Ont., PeIaI80n Co., CM .. , •. . . • 519-434-3204 
can Montreal, Que, EIecIronIc WhoIeaaIers ....................................... 514-789-8881 
can SaakaIoon, Salk., CardinalInd. EIcIms. 

Manufacturers and Sales Offices Directory 
TECHMATION, INC., 2730 South Ha'dy, SIe. 5, T~ lIZ. 

85282, Tel: 802-968-91146, FAX: 602-968-1649 

TECHNAR, INC., See TRW Techner, Inc. 

TECHNIC, INC., Box 9650, ProvIdence, AI 02940-9650, Tel: 
401-781-6100. TELEx: 927514, FAX: 401-781-2890; 
ErnpL: 125; SIII.Mgr: AndreW '1". FerrIs 

\T~CHNOlOGY 
~YNAMICS inc. 

FAX: 201-385~0702 
TECHNICAL DEVICES, 580 Alaska Ave., Torrance, CA TECHNOI..OGY DYNAMICS INC., 100 School St., 

90503, Tel: 213-616-8437, FAX: 213-618-1543; FSC No.:' Bergenfield, NJ 07621, Tel: 201-3l15-0500; ErnpL: 70; SIII~ 
04772; ErnpL: 45'; SIs. Mgr J D. Mun1n; DIst. Mgr: D. Munin Mgr: Ma1c 8.Iacobus ' 

TECHNICAL MAR TECHNOLOGY 80, INC. 658' MandeIssoIm Ave. N., 
KING SYS., See Autoroll Machine 'Minneapolis, MN 55427. Tel: 612-542-9545, FAX: 612-

Corp. 542-9785; EmpI.: 25; SIll. MgT: JMa BurkeII 

TECHNICAL PANELS, INC., 9162 La Rosa Dr. Temple 
OIly, CA 91780, Tel: 800-343-1170, 819-285-3105, FAX: 
818-287-0420; EmpI.: 14 

Local Sales Offices & Reps 
CA San Jose, McFarland Aaaocs. Corp. • •• 408-993-0200 
CA c.taI:lad, Zeriniar Sis. .............. .. 
IL Mundelein, Noi1hpoInt Technigs. ...•.. 
NJ PI. PIaaaant, Jade Mktg. ............. . 
MN Wayzata, CardInal Sis. .............. .. 
AI Warwick, Schumacher & VanlngIon ••• 
Ott Chagrin, Crest Camp. Sis. ............ . 

619-438-3379 
708-588-7999 
201-699-7265 
612-475-0042 
401-684-5671 
216-643-9606 

TECHNICAL RESEARCH & MFG., INC. See TAM, 
Inc. 

TECH~ICAL SERVICES LABORATORY INC. 95 
Ready Ave., Ft Walton Beach, FL 32548, Tel: 904-243-
3722, FAX: 904-244-6853; FSC No.: 51283; EmpI.: 24; SIs • 
MgT: Andrew J. CorbIn 

TECHNIPOWER,A PENRL CO. P.D. Box 222, 
Commerce PI<., Danbury, CT 06813, Tel: 203-748-7001, 
TB.EX: 710-458-9280, FAX: 203-787-11285; FSC No.: 
13850; EmpI.: 135; SIll. Mgr: L Carbone; DIst. Mgr: Larry 
Carbone 

TECHNIQUES, INC., 235 Jack80n St., Englewood, NJ 
07631, Tel: 201-569-5900, FAX: 201-569-5615; EmpI.: 80 

TECHRAND CORP. OF AMERICA. B520 Schamber Dr. 
Muskegon, Mi49444, Tel: 618-798-2930, FAX: 618-798-
2934; EmpI.: 40; SIll. Mgr: James Arter 

FAX: 1-219-294-8329 
TECHRON DIV., Crown IntL,Inc.. 1718 w. hlshawaka 

Ad., Elkhart, IN 46517, Tel: 219-294-8300, 1WX: 810.294-
2180; FSC No.: 06306; EmpI.: 490 • •• •• . •• 1)01017-101. 

Local Sales Offices & Reps 
H.. ArIingIon Hgts., Berndt Assocs., Inc. ... 312-632-0900 
CA Milpitas, IFM Inc. .. .. .... .. ... .. • .. .... 408-945-5920 
CO Cornmen:e OIly, Williams Aaaocs. .•••. 303-288-5647 
CT WoodbIkIge, ElectronIc Marketing Asaoc. 

......................... ....... ....... 203-397-1461 
FL Melbourne, Reynolds & Assocs., Inc. .. 305-259-7000 
L Chicago, Berndt Assocs. .............. 312-283-0713 
MI UvonIa, Lowell-Wendt MkIg. Co. ...... 313-464-2722 
NY Syracuse, I.abIronIcs I/Ic. ............. 315-455-7314 
Ott Breck$vl1Ie, AudIo Mkig. Asaoc. ....... 218-528-2426 
PA Montgomeryville, Eastern tiMkIg. ... 215-388-4570 

.. .. .. .. .... .. .. .. .. .. .. ... .... .... • • •• 3OB-934-3443 TECHNI-TOOL. 5 Apollo Ad., Box 368, Plymouth Meeting, 
Can WBIowdaIe, Onl, EIecbo SonIc Inc. .•.• 418-494-1888 PA 19462, Tel: 215-1125-4990, TB.EX: 634-763, FAX: 215-

TECH SPRAY, INC., Box 949, AmarlIo, TX 791 05, Tel: 808-
372-8523, 1EI..EX: 738450, FAX: 808-372-6750; EmpI.: 58; 
SIs. Mgr: RIchaJd C. Johnson; DIst. Mgr: Rich Johnson 

TECHDYNE, INC., Lance Wire & Cable Div. 380 828-5823; FSC No.: 30239; EmpI.: 80; SIll. Mgr: W. Bazar TECHTROI.. CYClONETlcs,1NC., 815 Markel St., New 
TnNIdwaIl St., Hamden, CT 08514, Tel: 203-268-5571, CumlerIand,PA 17070, Tel: 717-774-2746, FAX: 717-774-
1WX: 510«11-0470, FAX: 203-248-0256; EqII.: 50; SIs. TECHNITROL, 1952 E Allegheny Ave., Phliadelphla, PA 8799; FSC No.: 58792; EmpI.: 15; SIll. Mgr: James M. 
Mgr: Bin Kahtar 19134, Tel: 215-428-9105, FAX: 215-428-2838; FSC No.: GrIIIith 

TECH-ETCH, INC., 45 Aldrin Ad., Plymouth, MA 02380, Tel: 
508-747-0300, 1EI..EX: 989997, FAX: 508-748-9839; 
ErnpL: 280; SIll. Mgr: P. A. Thomas, 

TECH LABORATORIES INc.; 500 10th St., PaIIsade8 
PIt, NJ 07850, Tel: 201-1144-2221, FAX: 201-1144-1853; 
FSC No.: 83332; ErnpL: 25; SIll. Mgr: NIno M. Vlacich 
.................................. : .............. &01788 

LocaI.StIIes 0ffIce8 & Reps 
CA Ca10ga Park, C & W Con1lenIa SIs. •. '818-700-2684 
CA MIn. VIew, IIridge Mktg. ............... 415-1165-8045 
H.. GlenvIew, Crimson Engrg. Co. ........ 312-470-0024 
KS ...... MIdIec Aaaocs. ............... 913-541-1)505 
MA Norwood, ComponenIa Mktg. SVc. .... , 817-782-4339 
MI JacIc8on, N. Scroggs Co. ;.... ......... 517-750-1170 
Me St. louis, MIdtec Aaaocs. ............. 314-275-8886 
NJ Whippany, KIln L Love Aaaocs. ..••.•• 201-540-0204 
NY Fairport, NeI SIs..... .................. 718-223-1030 
NY ~ KIln L Love Aaaocs. ••.•• 518-881-3155 
Ott CIncInnati, Palco .. .. ..... .. . .. .• ...... 513-931-3311 
sc Myrtle Beach, C8ndar Co. Inc. ••.•.•.. 803-448-8381 
TX Dallas, Southwest EIcIms. ............ 214-891H1881 
TX Houston, Southwest EIcIms. .......... 713-729-1670 

TECHlAND BlUEl YNx, Po. Box 877, Cumberland, MIl 
21502, Tel: IlOO-832-4528, 1EI..EX: 961-134, FAX: 301-
777-3307; SIll. Mgr: Jan/ne Filion 

FAX: 213-827-2572 

90095; ErnpL: 900; SIll. Mgr: G. ShlWng 
.. .. .. .... .. .. .. .... ... .. .. A.15118-1805; &01028-1029 

Local StIles 0ffIce8 & Reps J 

CA LIvennora, United Techn. MkIg. ....... 415-449-7644 
lIZ. PhoenIx. DeIomasI& Grupp .......... 602-947-3724 
CA MIssion HIlI&, DeIomasI & Grupp ...... 818-385-6285 
CA San DIego, DeIomasi & Grupp ...... .. 
CA TOIT8IIC8, DeIomasi & Grupp, Inc. ...•. 
AI. ' HuntsvIlle, Advanced Compa. MkIg. .:. 
GA Norcrasa, Advanced CompaMkIg. ..•• 
H.. Wauconda, Cudahy Sis. ............ .. 
MD BaIIImore, Callas EIcIrns. ............ . 
NY FaIrpafI. TAO SIs. .................... . 
NY Jericho, J. Square MkIg. ............. . 
Ott Akron, Augnat Aaaocs. .............. .. 
FL SemInole, Q.Rep ................... .. 
Pi. Easton, The Kendon Co. ............ .. 
TX DaIIaa, M-Rep ....................... . 
TX Houston, M-Rep ..................... . 
can auebec:, EIcom GbM, Inc. ............ . 

619-277-0178 
213-618-8898 
205-681-5493 
404-448-7025 
706-528-2484 
301-744-7711 
718-377-2250 
518-935-3200 
218-239-2499 
813-397-8431 
215-253-3100 
214-484-5711 
713-988-7813 
514-888-3361 

TECHNO DIVISION, DALE ELECTRONICS, INc.; 
7803,Lemona Avenua,Van Nuy8, CA 91405-1139, ,Tel: 
819-781-1642, FAX: 818-781-8647; FSC No.: 89274; 
EmpI.: 140; SIll. Mgr: Danny Jagirdar; DIst. Mgr: Jon 
Trabert ..................................... .... A-2037 

Refer to Dale Electronics, Inc., Columbus, NE for sale 
oIIIces and cIsIributor InIonnaIIcn. 

TECHNCHSEL. USA DIVISION, Deslgnatronics, 2101 
Jericho TunpIke, New Hyde Park, NY 11040, Tel: 518-329-
3970, 1WX: 510.223-0642, FAX: 518-328-8827; EmpI.: 85; 
SIll. Mgr: Sam Singer 

TECKNIT (EASTERN FACILITY), 129 Dermody St., 
Cranford, NJ 07016, Tel: 906-272-5500. 1EI..EX: 6853079 
TCKNT, FAX: !lQ&.272-2741; FSC No.: 07700; EmpI.: 300; 
SIll. Mgr: 1bomas McC!.-y 

TECLAB, Kalamazoo Technical Furniture, Po. Box 
1185, Kalamazoo, Ml49OO5, Tel: 618-372-6000, 800-632-
5227, FAX: 818-372-6116; EmpI.: 42; SIll. Mgr: a SmIth 
............... .......................... .• Co1117-1119 

TECNETICS, See Computer Products, Inc. 

TECNETICS INC., Computer Products, 6287 ArapaOOe 
Ave., Boulder, CO 80303, Tel: 303-442-3837, FAX: 303-
444-9437; EmpI.: 135; SIs. Mgr: CIiII Payne 

Refer to Tecnetica Inc. 6297 AnIpaho Ave. Boukler, CO 
80303 ' 

TECO CORP. Bay Ad.,P. D. Box A, WInniaquam, NH 03288, 
Tat 603-524-1996, FAX: ~1899; EmpI.: 30; SIll. 
Mgr: Sendra Murphy 

TECOM INDUSTRIES, INC., 9324 TopangaCenyon Blvd., 
ChaIaworIh, CA 91311, Tel: 818-341-4010, TB.EX: 88 
6476, FAX: 81~718-1402;'FSC No.: 59850001; EqII.: 134 

FAX: 416-638-0553 
TECHMAR CORP. 5420 McConnell Ave., Loe AngeIea, TECHNOlOGY DESIGN INC., 10838 MaIn St., Bellevue, TECTROL, INc.. 39 Kodak a-. DownsvIew, 0nIaI0, 

CA 90066, Tel: 213-827-8897,1-600-TECH\.WI; FSC No.: WA 98006, Tel: 208-455-9822, FAX: 208-455-3449; EqII.: canada M3J 3E5, Tel: 418-63CH1108; EqII.: 450; SIll. 
32597;'EqII.:12; SIll. Mgr:JellWlIaon ... Co1113-1111 16; SIII.Mgr:RobertHamIIIon' Mgr:PaulCanoII " ...................... 1)02071-2074 

798 North American offices only. For worldwide reps & distributors, see VoL W. EEM1991 



Manufacturers and Sales Offices Directory TELEDY 
I.JJcaI Sales Offices & Reps 

CA San Diego, Mesa Comps. ..•..•..•.... 619-276-6021 
CA Cupertino, PEl Sis. Assoo. ............ 408-253-1960 
IL Chicago, Cen1ury EIcIms. carP. ....... 312-777-8700 
CT Bloomfield, Zaslow Sis. ....•.......... 203-242-7781 
MA Natick, Zaslow Sis. ................... 508-393-8150 
MN s.st Pau~ Northport Engrg., Inc........ 612-457-9000 
NJ Ho-Ho-Kus, Alto Assocs. . . • . . . . . . . . . . . 201-447-1770 
NY Buffalo, Lynn Assocs. •.•......•....... 716-83HI054 
OH Deyton............................... 513-81XH!811 
OR Tigard; Rep-West . . . • . . . . . . . . . . . . . . . . . 503-839-0325 
PA Pittsburgh, Lynn Assocs. .....•..••.... 412-443-3670 
TX Richardson, Interactive Comp. Sis. .... 214-669-2277 
WA Seattle, Rep-West .................... 206-283-8351 
WI Wauwa1Osa, Larsen Assccs., Inc. •..... 414-258-0529 
Can Downsvlew, "ant, Tectrollnc. •........ 416-830-9108 

Local DIstributors 
CA San Joss, DeI1a Lu Research ......... 408-453-0490 

TEGAL SCIENTIFIC, INC., Box 5905, Concord, CA 94524, 
Tel: 415-627-1054, TELEX: 380053, FAX: 415-827-1189; 
SI8. Mgr: L Rigall 

TEGAM, INC. 7230 Norih Ridge ReI., Madiscn, OH 44057, 
Tel: 8O().688-1010, TELEX: 205188, FAX: 216-428-7505; 
Empl: 30; SIs. Mg,: Gerry Hubbard 

FAX: 401-461-2310 
TEKA INTERCONNECTION SYSTEMS, 45 Salem Dr. 

Prcvidence, RI 02907, Tel: 401-785-4110; EmpL: 89; SIs. 
Mgr: Barry Manchester; DIst. Mgr: Barry Manchester 
... .. .. . ...... . .... . ... .... . .. . . ...... ... . .. C·1544-1549 

Local Sa/es OHice8 & RepIJ 
OH Dayton, Shamrock Elctms. ............ 513-258-1227 
AL Hun1sville, Total Clrcui1s ....•......••• 205-881-4000 
MO Blue Springs, Alronics ................ 818-224-2131 
AZ T8"1l8, Spec1rum Assocs. S.W. Inc. ... 602-986-1788 
CA Downey, Management MkIg. & Sis. ... 213-560-5584 
CA San Diego, QuaHronics ............... 619-695-0118 

CA Suooyvale, W. W. Posey Co. .......... 408-746-0771 
co Boulder, RG. En1prs., Inc. ............. 303-447-8211 
IL Arling10n Hgta, Russell Elctms. ....... 708-394-5560 
MA Danvers, CoH. Burnham Assoo. •. . . .. .. 508-774-0111 
MN Wayzata, Cardinal Sis. ................ 612-475-0041 
NY Hauppauge, Sticom Sis. & MkIg. ...... 516-366-4221 
NC Matthews, RG. SIs. ................... 704-847-0049 
OR Aloha, Norwest Interconnect Sye. ..... 503-649-7714 
PA Mt. Laure~ Wyck MIlt Inc. ............. 215-677-7790 
TX Houston, Mil-Aep Assocs. ........•..• 713-444-2557 
EXP Huntington Beach,ln1ercalion Inc. .... 714-636-3722 
Can St Lauren1, Que., HHR ..... . . . . . . . . . . . 514-739-7054 

Local Distributors 

TEKTRONIX, INC. P.O. Box 500, Beaverton, OR 97077, 
Tel: 80().835-9433, TWX: 910-467-8708; FSC No.: 80009; 
Empl: 12,500 

TEKTRONIX, INC. Display Products, P.O. Box 500 MIS 
46-943, Beaverton, OR 97077, Tel: 503-627-5000, FAX: 
503-827-1070 

TEKTRONIX-SIGNAL ANALYSIS UNIT, 1350 Dell Ave., 
No. 104, Campbell, CA 95008, Tel: 408-374-6464, FAX: 
408-374-6467; Sis. Mg,: Jim Searles 

CA Hayward, KEA EIcIms. ................ 415-887-2900 TEKWOAKS, INC. 72 Redner Rei, Morris1oWn, NJ 07980, 
CA Irvine, Mann SOU1hwest ............... 714-360-4170 Tel: 201-540-1096, FAX: 201-540-9412; E"1lI.: 2; SIs. 
CA San Jose, Compass Comp. ........... 408-432-7575 Mgr: Devid AH. Robinson 
CA San Jose, Spectra EIec. ............. 1-800-252-1590 
CA San1a Ana Norstan Elctms. ... . . . . . . . . 800-854-8344 
CA San1a Clara, Cypress EIctms. ......... 408-960-2500 
CA San1a Clara, Kent EIec. ............... 408-727-9810 
MA Andover, Aved EIcIms. ................ 617-688-3800 
MA Centon, E.P.c. Inc. . .. . ...... ...... .... 617-621-2111 

TELCO INTERCONTINENTAL., 9812 Whi1hom Dr. 
Houston, TX 77095, Tel: 713-855-2218, FAX: 713-859-
8825; ErnpL: 12; SIs. Mgr: RU1h Haber 

MI Roseville, Madsion Elctms. ........... 313-778-7640 TELCOM INTERNATIONAL, INC., See Hadron, Inc. 
MN St Pau~ Shelley-Ragon, Inc. •....•..•. 612-642-2644 
NY Farmingdale, Pride EIcIms. ......•..•. 516-293-4020 
NY Ronkonkoma, Conca EIctms. ......... 516-467-8200 
NC Raleigh, Rasco Raleigh ............... 919-781-5700 
OH Centerville, I.P.D.1nc. ................. 513-435-2088 
RI Warwick, AL Greg Comp.lnc. ......... 401-738-8170 
TX Allen, Prime DisIbn. ................... 214-231-0170 
TX Dallas, Cypress EIctms. .. . . . . . . . . . . . . . 214-889-1435 
WA Seattle, Shelley Ragon, Inc. ........... 206-241-1960 
Can Burlington, ant, Attemate Source Comp. 

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416-335-6385 

TELEBYTE TECHNOLOGY, INC. 270 Eest Pulaski 
Road, Greenlawn, NY 11740, Tel: 516-423-3232, 80().835-
3298, FAX: 516-385-8184; ErnpL: 48; SIs. Mgr: J. Kramer; 
DIst. Mg': R Nazario 

TELECOMMUNICATIONS TECHNIQUES CORP, 
20410 Observa1ion Drive, Germantown, MD 20876, Tel: 
301-353-1550, FAX: 301-353-0734 

TELECTRO SYSTEMS CORP. 96-18 43rd Ave., Corona, 
TEK-coM /PRENTICE CORP. 2343 Bering Dr, San NY 11388, Tel: 718-851-8900, TWX: 510-601-9807 

Jose,CA95131, Tel: 406-435-9515, TELEX:277218,FAX: TELECTRO, FAX: 718-851-4103; FSC No.: 30040; ErnpL: 
=:9514; FSC No.: 72242; ErnpL: 23; Sis. Mgr: Gany 50; SIs. Mg,: Hany Sussman 

TEKNATIONAL INOS. INC., 430 S. cnnton Ave., TELE-DENKEN RESOURCES, INC. 7702 FM 1960 
Roches1er, NY 1462()'1103, Tel: 718-232-1291, FAX: 716- Eas1, Ste. 300, Humble, TX 77348, Tel: 713-852-5366, 
232-1295; FSC No.: 24227; Ernpl.: 15; Sis. Mg': J. D. TELEX: 4949653, FAX: 713-852-3869; SIs. Mgr: Gary 
Hochhelmer Killian; DIst. Mgr: Gary Kilian 

TEKTONE SOUND & SIGNAL., 1331 S. Killian Dr., Lake TELEDYNE AEROSPACE SYS., 1007 E. 10th SI., 
Park, FL 33403, Tel: 407-844-2383, FAX: 407-845-1587; Fairmont MN 56031, Tel: 507-235-3355, FAX: 507-235-
FSC No.: 59-1500771; Er11II.: 70; Sis. Mgr: Carlos Mira; 6088; FSC No.: 24600; Empl.: 230; Sis. Mg': Robert L 
DIst. Mgr: Carlos Mira Johnsen 

It!ktronoo 
COMMITTED TO EXCELLENCE 

ANALOG & DIGITAL STORAGE OSCILLOSCOPES PROBES & ACCESSORIES 

TEK Authorized 
Stocking Distributor 

For Product Information & Ordering, 
Call RAG Electronics .•. 

1! 800-732-3457 or 818-998~6500 

RAG Electronics, Inc.·. 21418 Parthenia Street • Canoga Park, CA 91304-1597 • FAX 818-407-5559 
Electronic Test Equipment • New & Reconditioned • Sales • Rentals • Acquisitions •. Since 1971 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 799 



TELEDY Manufacturers and Sales Offices Directory 
TELEDYNE ANSONIA, SoIderIess Connector Div. CA Camarillo, Milgray/Los AngeIee ••••••• 805-4IloH056 

OneRlvenlldeDr.AnaonIa.CT08401, Tel: 2Oa-735-9311, CA ChaIsworth, Time EIcIma. ••.••.•....•• 8111-98&-7200 
TELEX: 983408, ESYlNK: 828n18O, FAX: 2Oa-73&-3488; FL CIearwaIer, ~/CIeaIwater ••.•••• 8f3-538-0445 
FSC No.: 19724 FL DeeifieId Bch., ~/Deei1ieId Bch; 

TELEDYNE COMPONENTS. 1300 T_ Bella Ave., PO 
Box 721f1, Mountain VIew, CA 94C139-72If1, Tel: 415-98&-
9241,1WX: 910-379-6494. FAX: 415-967-1590; FSC No.: 
15818; ~: 200; SIs. Mgt: Thuraton AwaII; Dist. Mgt: 
Nancye R. Beck, Worldwide DiIIIr. SIs. MeJ-. 

TELEDYNE CRYSTALONICS, Teledyne Industries. 
Inc.. 147 Sherman St., Cambridge, MA 02140, Tel: 617-
491-1670, lWX: 710-3»1196, FAX: 617-547-11119; FSC 
No.: 12498;Mu11tp1e; Dist. Mgt: W. J. KJIgarriII 

TELEDYNE GURLEY, 514 Fulton St., p.o. Box 88, Troy, 
NY 12181, Tel: 518-272-8300, 800-75&-1844, lWX: 71()' 
443-8158, FAX: 518-274-3680; SIs. Mgt: G. S. Gordon 

TElEDYNE INET, Teledyne. Inc., 2750 W. LomI1a Blvd., 
Tonance, CA IlO506, Tel: 21W25-504O, TB..EX: 67-7228, 
FAX: 213-534-2274; FSC No.: 90911; SIs. Mgr: Fred 
TamjIci 

TELEDYNE KINETICS, Div. of Teledyne. Inc., 410 S. 
CacIros Ave., Solana Beach, CA 92075, Tel: 619-755-1181, 
TELEX: 82877770; FSC No.: 08928; E.: 100; SIs. Mgt: 
John Schuler 

TELEDYNE MICROELECTRONICS, 12984 Panama St., 
Los Angeles, CA 90088, Tel: 213-822-8229, 213-870-9831, 
lWX: 910-343-7438, FAX: 213-305-0248; FSC No.: 18170; 
~: 950; SIs. Mgt: W. Kennedy 

TELEDYNE MICROWAVE, 1290 T_ Bella Ave., 
MountaIn VIew, CA 94043, Tel: 415-98&-2211, FAX: 415-
968-1521; FSC No.: 24022;~: 350; SIs. Mgr: M. Lee 

.,...., TELEDYNE RELAYS 

FAX: 213-779-9161 
TELEDVNE RELA VS, Teledyne, Inc., 12525 Daphne 

Ave., Hawthorne, CA 90250, Tel: 213-7n-f1077,1WX: 91()' 
321-4610; FSC No.: 11532; SIs. Mgt: Tom Garland 
. • . • . . . • . ••• •. •• •• • . .. .. •••• •• . •• . .• . . . . . •. 8011114-1812 

Local Sales OffIces & Reps 
AI.. HuntsvIlle, Advanced Cornps. MlcIg. ••• 205-881-54113 
I\Z. ScoIt8daIe, Alcorn Sis. .•.••.•••...•.•• 602-947-5745 
CA San Jose, Teledyne Relays •..•.•...•. 408-1178-8889 
CT SInI1ford, VlSTAsaociaIae, Inc. •....... 203-375-5458 
IN indianapolis, Leslie M. Devoe Co. •••.• 317-842-3245 
FL Longwood, Teledyne Relays ..... .•... 407~ 
FL WInter PIc., HHP Aasocs, Inc. ......... 407-741H)32() 
GA Norcross, Advanced Cornps. MlcIg. •••. 404-448-7025 
L BloomIngdale, T8Iedyne Relays ...•.•. 708-529-1080 
IA Cedar RapIds, SIan CIoIhIer Co. •••••• 319-365-1717 
KS 0Ia1he, Stan CIoIhIer Co. ••••••••••••• 913-829-0073 
MO Towson, Arbotek Assocs. •.•••...•...• 3OH125-0n5 
MA MarI:lorough, VlSTAssocIateS • . . •• • . . • 508-481.f1277 
MN Eden PraIrie, Stan Clothier Co.. • • • • •• • • 812-944-3456 
MO 51 Louis, Rothkllph & Assocs. •••••••• 31+961-4485, 
NJ Cranford, Teledyne Relays .••••..••..• 201-272-0020 
NM Albuquerque, RepIronIx ••••••••••• •••• 505-292-1718 
NY Mount Vernon, F~ec:tman-SmiIh EIcIma. 

• . . . . •• • . • . . . • . . .• •. . • . •• •• . •. . . . . . . .. . 914-884-4688 
NY Syracuaa, Ho1ze & Murcan Asaoc:. ••.. 315-455-8807 
can Trum, Nova Scotia, Desldn Sis. ..•••.• 9OlHl93-9228 
OH Dayton. J.c. HoIateIter Co. •••.•..•••.• 513-298-1010 
OH MadIna, J.c. HoIateIter Co. ••..•..•••.• 218-241-4680 
NJ Cheny HIlI, Vantage SIs. .............. ~7n 
PA HIckmy, J. C. HoIateIter Co. .•.••.••.•• 412-358-2305 
TX AustIn, Kruvand Assocs. ••••.••••••••• 512-348-8579 
TX Dallas, Kruvand Asao. .:.............. 21+437-3355 
WA Houston, Kruvand Assocs. •••••••••••• 713-958-6741 
ur Salt Lake CIty, Thorson Rocky MIn. •.• 801-973'7958 
WA Seattle, TEKREP .•.••.•••.••.•..•.•.• 208-288-2047 
Can Calgary, Alb., DesIcIn Sis. .••••••••••••• 403-270-4440 
Can Edmonton, Alb., Desldn Sis. •••••.••••• 403-488-2108 
Can Markham, On!., DesIcIn SIs............. 418-475-1412 
Can ~ DesIcIn Sis. •••••••.••••.••••• 613-228-1201 
Can 51 Laurent, Que., DesIdn Sis. .•. :..... 514-331-2880 
Can Tranacona, Man., Desldn SIs. ......... 403-488-2108 
can V8I1COIMII", Desldn Sis. •••.••.•.•••••• 8Cl4-324-8343 

Local DIsIItbuIDts 
AI.. Huntsville, Time EIcIma. .••••.•.•••.•. 205-721-1133 
CT Norwalk, ~/CT ••.•.•.•.•..••.•. 2Oa-853-1515 
AI.. Huntsville, ~/AIabama..... .•••• 2OHs7-l13OO 
I\Z. T~ TIma-AIizona ••.•.•••.•.•••.•. 802-967-2000 

• . . •• . •• •• . •• • . •• •. . •• • . . •• . •• •• •• . ••• . 305-428-8877 
cA Irvine, Mligray/er.nge County •••••••• 714-753-1282 
CA San DIego. r_ EIcIma. ••.••••••.•••• 619-588-0129 
CA San Jose, PIoneer/San Jose ........• 408-485-9100 
CA &.myvaIa. TIme EIcIma. .. . • ••••. . .. . . 408-734-9888 
CA Tustin, Time EIcIma. .• •.•.•..••..•.•.• 714-869-0100 
co Englewood, TIme EIcIma. •..••.•.. .•.• 303-799-8851 
CT Norwal<, ~/ComecIic:ut ••...•.• 2Oa-853-1515 
CT Milford, MlIgray/Conn. •.•••.••.••..••. 203-878-5538 
FL AIIamonte SprIngs, ~I AIIamonIe Spgs. 

• . ••. . • • . •. . . . .• . •• . • . • . • .• . . •• . . . . • • . • 407-834-90lI0 
WI Brook1IeIcI, PionM" Wisconsin ..•.••.. 414-784-3480 
FL Ft. LauderdaJe, Time EIcIma. •.. ..•...• 305-484-n78 
FL Orlando, Time ~ ......•.••.•.... 407-841'15585 
FL WInter PIc., MIIgray/FIs. ..•..•......•.• 407-847-5747 
NY WoocIuy,l'Ion.- Woodbury •••••••. 518-921-8700 
GA Atlanta, ElecIro-Air-Georgia .•.•..•••.. 404-351-3545 
GA Atlanta, Milgray/Allanta............... 404-446-9777 
NY BInghamton, PIoneer BinghamIon ••.•. 807-772-8300 
GA Norcross, PIoneer/Norcross .•.••..... 404-448-1711 
GA Norcross, Time EIcIma. ..•••.•..•.•••. 404-369-096II 
IL Addison, PIonN"/Chicago •.••.••... .. 708-495-9880 
IL Palatine, Mligray/Chicago ...•.••....• 708-202-1900 
L Schaumburg, Time EIcIma. ........•.. 708-303-3000 
IN indianapolis, PIonN"/lndianapolis .• ;. 317-573-0880 
KS OVerland PIc., MiIgray/Kansas Ci1y ••.. 913-236-8800 
MO Columbia, Milgray/Wash. ............. 301-1521-8169 
Me Columbia, Time EIcIma. . . . . . .. . . . . . • . . 3OHI64-3080 
MA I.eldngton, ~/Mass.............. 617-881-8200 
MA Peabody, TIme EIcIma. .......•.•..... 508-532-IlII00 
MA Wilmington, Mllgray/New England •.•. 508-857-5900 
MI Grand RapIds, ~ Western Mich. 

MI Livonia, Pionwr/Mich. ..........•.•... 
MN Eden PnIIrIe, I'iOMa" Twin Cities ..... 
MN EdIna, Time EIcIma. ..•..........•.•.• 
MO Manc:I-*. TIme EIcIma. ..•......... 
MO 51 Louis, Pionwr 51 Louis .••.•...•.• 
NJ Fairfield, I'Ion.- NJ ................. . 
NJ Marlton, MIIgray/Delaware Valley .... . 
NJ Marlton, T_ Elcims. ................ . 
NJ ParsIppany, Milgray/New Jersey •.••.. 
NY BuIIaIo, s..nmit Disl .•..•........•... 
NY E. Syracuaa, TIme EIctms. .....•...... 
NY Farmingdale, Milgray Elcims. ........ . 
NY Hauppauge. TIme Elcims. •.....•. ' .... . 
NY' PiI1sIord, MlIgray/Rochealer ..••• , ..•. 
NY Rochester, Summit DIst .•..•.••...... 
NY Fairport, ~ Rochester .......... . 
OH Cleveland, MlIgray/CIeYeIand .••...... 
OH Cleveland, ~/CIeveIand ....... . 
OH Columbus, Time Elcims. .•......•.•... 
OH Dayton. I'Ion.-/Dayton .•........•... 
OR Portland, Time EIcIma. ...••.••.•...... 
PA Horsham, Pioneer/Dalaware Valley •.• 
PA PiI1IIburgh,I'Ion.-/PItIsburgh ....... . 
TX AustIn, I'Ion.- ...................... . 
TX AustIn, Time EIcIma. .•...........•.•.• 
TX AustIn, WyIe ••.•.•.••••.•••.••.•..••.• 
TX Dallas, MiIgray/Dalias •..•.•...••.•.•. 
TX Dallas, ~/DalIas •.....•..••.•.•. 
TX Hous1on, I'Ion.-/HouaIon .......... . 
TX Rtchardson, TIme EIctms. ••..•.•....•. 
TX Stafford, Milgray/Houston .....•...•.• 
ur Salt Lake CiIy, MlIgray/Utah .••••.•.•• 
lJT W. Valley CIty, Time EIcIma. •......... 
Can Poin1e Claire, Que., Milgray/MontreaI 

618-688-1900 
313-525-1800 
612-944-3355 
612-835-1250 
314-391-8444 
314-432-4350 
201-575-3510 
809-883-5010 
809-598-8700 
201-335-1766 
718-887-2800 
315-432..Q355 
516-391-3000 
518-273-0100 
718-38H17oo 
718-334-8110 
718-381-7070 
218-447-1520 
218-587-3600 
614-794-3301 
513-238-9900 
503-884-3V80 
215-874-4000 
412-782-2300 
512-835-4000 
512-348-7348 
512-834-8957 
214-248-1803 
214-388-7300 
713-495-4700 
214-844-4644 
713-240-5380 
801-272-4999 
8OH173-8494 

.........•.....•...••...........•...••• 514-426-5900 
WA Redmond, Time EIcIma. .•.•.......... 208-882-1600 
Can CaIgaIy, All., Desldn Sis. •• • •. • • • . . • . . • 403-270-4440 
Can Edmonton, Alb., DeskIn Sis. •.•.•.••••• . 403-488-21 08 
Can Markham, On!., Desldn SIs............. 418-475-1412 
Can MIssIssauga, On!., r_ EIcIma. 01 can.. Inc. , 

. •. . •. . . . .• . . . . . •• . • . . . • . .. . .. . . •. . • . • . 418-572-5300 
Can Nepean, DesIdn SIs. .................. 613-228-1201 
Can 51 Laurent, Que., DeskIn SIs. ..•...... 514-331-2880 
Can Transcona, Man., DesIcIn SIs. •.....•.. 204-224-1321 
Can Truro, Nova SooIIa, DeiIcin Sis. ••••••• 902-893-9228 
Can Vancouver, BC, Deskf!1 Sis. ••••.•....• 804-324-8343 
Can WlIIowdaIe, On!., Mllgray Elcims. ..•.•. 418-758-4481 

TELEDYNE ROTOlITE, p.o. Box 396, Owiin, WI 54480, 
Tel: 800-524-0105, lWX: 71 ()'988-3017; SIs. Mgr: J. F. 
Stickel 

TELEDYNE RYAN ELECTRONIcs. 8850 Balboa Ave., 
San DIego. CA 82123, Tel: 619-580-8400, TB..EX: 895-
028, lWX: 91().335-1174, FAX: 619-58().1147;~: 400; 
SIs. Mgt: J.E. Walln 

FAX: 213-779-9161 
TELEDYNE SOLID STATE, A DIY. of TeIacIy .. 

Rele,., 12525 Daphne Ave., Hawthorne, CA 90250, Tel: 
213-7n-f1077, lWX: 910-321-4610; FSC No.: 63745; SIs. 
Mgr: Tom GInInd ..............•..••.•.. 8011114-1812 
Local Sales 0fti0eB & RBps 

AL HuntsvIlle, AdvanQed ~ Mktg ••. 205-881-5493 
I\Z. ScoI1sdaIe, Aroom SIs. ... .••.••.•..... 802-947-5745 
CA San Jose, Teledyne Sold Slate .•..... 408-1178-8889 
CO Englewood, Thorson Rocky MIn. ••.••. 303-799-3435 
CT SIraI1ord, VlSTAssocIateS .•.••..••..•. 203-375-5458 
FL Longwood, Teledyne RelaysIT8Iedyne SolId Slate 

.•...•.••.••.••..•.....•••.••.•.....••. 407~ 
FL WIIIIar PIc., HHP Assocs., Inc. •.. .••.•. 407-741H)32() 
GA Norcross, Advanced ~ Mktg. •••• 404-448-7025 
IL Bloomingdale, Teledyne Solid Slate '.. 708-529-1080 
IN IndanapoIs, leslie M. Devoe Co. •..•• 317-842-3245 
IA Cedar RapIds, SI8'I CIoINer Co. ••.••• 31Has-1717 
KS Olathe, Stan ClothIer Co. ••••••..••..• 913-829-0073 
Me Towson, Arbotek Assocs. •••••••••.••• 301-825-0775 
MA Marlborough, VlSTAssocIateS .. . .. . •• . 508-48HI2n 
MN Eden PraIrIe, SI8'I ClothIer Co. •.•••••• 812-944-3456 
MO St. louis, Ro1hKopI & Assocs. •••••••• 31+961-4485 
NJ Cranford, Teledyne Solid Slate ........ 201-272-0020 
NM Albuquerque, RepIronix ••••••••••••••• 505-292-1718 
NY Mount Vernon, Friedman-Smith EIcIma. 

...... . •.•••.•. ........•.. .•.........•. 914-884-4688 
NY Syracuse, Hotza & Murcan AssocIateS 

OH Dayton. J. C. HoIateIter Co. ..•.••••••• 
OH Mecina. J. C. HoIateIter Co. .•••••••••• 
NJ Cherry Hill, Vantage Sis. .••••••••••••• 
PA HIckmy, J. C. Ho1statter Co. •••••••••.• 
TX Austin, Kruvand Assocs. •••••••••••.•• 
TX Dallas, Kruvand Assocs. .•••.••.•••••• 
TX Houston, Kruvand Assocs. •..•..•••••• 
ur Salt Lake Ci1y, Thorson Rocky MIn. ••. 
WA Seattle, Tekrep EIec. .........••.•••••. 
Can Calgary, Alb., Desldn SIs. •...••..•...•. 
Can Ed1lonton, Alb., Desldn Sis. •.••••••••• 
Can Markham, On!., Desldn Sis. •••••••••••• 
Can Nepean, DeskIn SIs.. ...••.•..•......•. 
Can 51 Laurent, Que., DeskIn Sis. ••••••.•. 
Can Transcona, Man., DeskIn Sis. ••.••.••• 
Can TnJ'O, Nova Scotia, Desldn Sis. .••.••• 
Can Vancouver, Desldn Sis. •.••••••••••••• 

Local DIsIItbuIDts . 

315-455-8807 
513-298-1010 
218-241-4680 
809-424-6777 
412-358-2305 
512-348-8579 
214-437-3355 
713-958-6741 
801-842-1883 
208-298-2047 
403-290-4440 
403-488-2108 
418-475-1412 . 
813-228-1201 
514-331-2880 
204-224-1321 
9OlHl93-9228 
8Cl4-324-8343 

AL Huntsville, I'Ion.-I Alabama.......... 205-837-9300 
AI.. HuntsvUIe, TIme EIcIma. .••.•......... 205-721-1133 
I\Z. T~ Time Elcims. •.•..•........... 802-967-2000 
CA C8mari11o, MiIgray/Los Angeles . . . . .• . 805-4IloH056 
CA Chatsworth, Time EIcIma. ••. .•.. .•. ... 8111-98&-7200 
CA Irvine, MIIgray/Orange C1ny •••••.•••• 714-753-1282 
CA San DIego. Time EIcIma............... 619-588-0129 
CA San Jose, PIonea ISan Jose ......... 408-1154-9100 
CA Sunnyvale, r_ EIcIma. .............. 408-734-9888 
CA Torrance, r_ Etctms. ....•.•..••.... 213-32().Q880 
CA Tustin, Time EIcIma. .••...•........... 714-869-0100 
CO Englewood, Time EIcIma. .•.••..•..... 303-799-8851 
CT MlIIord, Milgray/Conn. •••.•..•..•..•.. 203-878-5538 
CT Norwalk, PIoneer/CT ..•..•........••. 203-853-1515 
FL AIIaII'Ionte Spgs.. PIoneerI AIIaII'Ionte Spgs. 

.. ..•.. .•.••.•. ........•.. ..•.•........ 407-834-90lI0 
FL ClearWater, PIonea/CIearwater'...... 813-538-0445 
FL Deer1IeId Bch., PionM"/Dea1ie1d Bch. 

. . . . . . . . . . .. . .. . . . . . . . . . . . . . . .. . . . . . . . . 305-428-88n 
FL Ft. L.audIirdaIe, r_ EIcIma. .......•.. 305-484-7n8 
FL Orlando, TIme Etctms. •••.•..•.••..•.. 407-841-6585 
FL WIIIIar PIc., Mllgray/Fla.. .•.••••.••••••• 4ON547-5747 
GA AIlanIa, EIecIro-Air/GecxgIa •...••.••. 404-351-3545 
GA Duluth, I'Ion.-/Norcross ••.•..•..... 404-823-1003 

. GAGA Norcross, Milgrayl AIIwlIa . . . .. . .. . . . . . 404-448-97n 
Norcross, TlIIIII!i Etctms. ............... 404 448-4448 

GA Norcross, Time Etctms. ...•........... 404-369-096II 
Il. Addison, PIonea/Chicago •.••.••.••.• 708-495-9580 
Il. Palatine, Milgray/Chicago .....•• '..... 708-202-1900 
II. SchaumIug, r_ EIcIma. ..••.•..... 708-303-3000 
IN indianapolis, PIonea/Indiana ..••.••.. 317-573-0880 
KS 0varIand PIc., MIIgray/Kansas City •••. 913-238-8800 
MO ColumbIa, MlIgray/Waah. •..•..••.••.. 301-821-8169 
MO Columbia, Time EIcIma. •. . . . .. . •• . .• . . 301-964-3080 
MO .Gailhersburg, Pioneer/Gailhersburg .• 3OH121-0880 
MA Lexington, ~/Mass.............. 817-881-8200 
MA Peabody, Time Etctms. .•.••.•••...•.. 508-532-9900 
MA WlImingIon, MlIlPaY/New england.... 508-857-5900 
MI Grand RapIds, ~ western Michigan 

.•...........•. .• ...•.... .....•..••.••.. 818-688-1800 
MI Uvonia, Pioneer/Mlch. .........•..••.• 313-525-1800 
MN Eden PraIrIe, ~ ITwin Cities ....• 612-944-3355 
MN EdIna, Time EIctms. ...........••..... 612-835-1250 
MO Manchester, TIme EIcIma. •..........• 314-391-8444 
MO StLouis, ~ 51 Louis .••..•..•..• 314-432-4350 
NJ Fairfield, PIoniIer New Jersey .•......• 201-575-3510' 
NJ Marlton, MlIgray/DelawB/8 Valley..... 809-883-5010 
NJ Marlton, r_ EIctms. • •••. . .. . . . . . . . . • 8011-598-8700 
NJ PaJsippany, Milgray/New Jersey ..•..• 201-335-1788 
NY BIrJniIl!t1am. PionM"/Binghamton •... 807-722-9300 

800 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory TENSOL 
NY BuIfaIo, SummK DIsl ................. 716-887-2800 
NY E. Syracuse, Time EIcIms. ............ 315-432-0355 
NY Fairport, Pioneer/Rochester .......... 716-381-7070 
NY Farmingdale, Milgray/New York ...... 516-391-3000 
NY Haupauge, Time Elctms. .............. 516-273-0100 
NY Pittsford, Milgray/Upstate New York.. 716-381-9700 
NY Rochester. Summit Dist .............. 716-334-8110 
He Challotte. Pioneer/CharlaHe .......... 704-527-8188 
He Durham, Pioneer/Durham ............ 919-544-5400 
He Raleigh, Milgrey/Ralelgh ............. 919-790-8094 
He Raleigh, Time EIcIms.................. 919-847-9650 
NY Woodbury. Pioneer/Woodbury........ 516-921-8700 
OH Cleveland, Milgrey/Cleveland ......... 216-447-1520 
OH Cleveland, Pioneer/Cleveland ........ 216-587-3600 
OH Columbus, Time Ek:trns. .............. 61 .... 794-3301 
OH Dayton, Piorww /Daylon .............. 513-23&9900 
OR Portland, nne Ek:trns. .. .. .. .. .. .. .... 503-Il84-3780 
PA Horsham, Pioneer/Dalaware Valley Horsham 

.. ..... . . . . . .... ... .. .. .. . . . .... .. . .... 215-874-4000 
PA Pittsburgh. PIoneer/Pittsburgh ........ 412-782-2300 
TX Austin. Pioneer/Austin.. .. .. .. .. .. .... 512-l135-4000 
TX Austin. Time Ek:trns. .................. 512-346-7348 
TX Dallas, Milgray/Dallas ................ 21 .... 248-1603 
TX Dallas, Pioneer/Dallas ................ 214-386-7300 
TX Houston, Pioneer/Houston ........... 713-495-4700 
TX RiChardson, Time Ek:trns. ............. 214-844-4844 
TX Stafford, Milgray/Houston ., .......... 713-240-5360 
UT Salt Lake CKy. Milgray/Utah .......... 801-272-4999 
WA Redmond, Time Elclms. .............. 206-882-1600 
WI Brookfield, Pioneer/WISCOnsin ........ 41 .... 784-3480 
Can Celgary. AIh, DeskIn SIs. . . . . . • . . . . . . . . 403-270-4440 
Can Edmonton, Alb., Deskin SIs. ........... 403-486-2106 
Can Markham, Ont., DeskIn SIs. ............ 416-475-1412 
Can Mississauga, On!., Time EIc1ms. of Canada, Inc. 

.. .. .. . .. .. . . . . .. . . . .. . .. .. .. .. . . . .. .. . 416-572-5300 
Can Nepean. DeskIn Sis. .................. 613-228-1201 
Can Polnte Claire, Clue., Milgray/Mon1reeI 

Can StLeurent,OUe., Deskin Sis. .......... . 
Can Trenscona, Man., DeskIn Sis. ........ . 
Can Truro,Nova ScotIa, Deskin SIs. ....... . 
Can Vancouver,B.C. Deskin Sis. .......... . 
Can· WIlIowdaIa,On!., Milgray Elctms. ...•..• 

514-426-5900 
51 .... 331-2880 
204-22 .... 1321 
902-893-9228 
604-324-8343 
416-756-4481 

TELEVISION EQUIPMENT ASSOCS., Box 393, So. TEMPTRONIC CORPORATION, 55 Chapel St., Newton, 
Salem, NY 1059tHl393, Tel: 91 .... 763-8893, FAX: 91 .... 763- MA 02158, Tel: 617-969-2501. FAX: 617-969-2475; En1lL: 
9158; EmpI.: 10 750; SIs. Mgr: Edward Lowerra, Paul Beland 

TELLUREX CORP. 1248 Hastings, Traverse City. MI TEMPUSTECH. INC. 295 Airport Rd., Naples, FL 33842, 
49684. Tel: 616-947-0110. FAX: 616-947-5821; EmpI.: 16; Tel: 813-843-2424. FAX: 813-843-4961; EmpI.: 14 
SIs. Mgr: Gregg Srni1h 

TENNELEC/NUCLEUS INC. 801 Oak Ridge Tpke., Oak 
TELONIC/BERKElEY. Berkeley Inds. Inc., P.e. Box Ridge, TN 37830, Tel: 615-483-8405, lB.EX: 557482, 

277. Laguna Beech, CA 92652, Tel: 714-494-9401. FAX: TWX: 810-572-1018, FAX: 615-483-5891; EmpI.: 135 
714-497-7331; FSC /110.: 04423; EmpL: 50; SIs. Mgr: 
Christopher Chrissie 

TELPAR, INC •• 4137 Billy MKchell Rd., Box 796, Addison, 
TX 75001. Tel: 21 .... 233-8631. TB.EX: 73-2561. FAX: 21 .... 
233-8947; EmpL: 28; SIs. Mgr: Bob Raynolds 
................................................. 001117 

TEL TEC. INC. 7890 12th Ave. S. MiMeapolls, MN 5542~ 
Tel: 612-854-9632, FAX: 612-854-8801; FSC /110.: 57856; 
E"1Il: 5; SIs. Mgr: Victor Vachheni; DIst. Mgr: Victor 
Vachheni 

TEL TRON. INC. 2 Riga Lana, Birdsboro, PA 19508, Tel: 
215-582-2711. TB.£X: 4990805, FAX: 215-582-0851; 
FSC /110.: 28287; EmpL: 35; SIs. MgT: Clyde Mock 

TEMESCAL/ AIRCO COATING TECHNOLOGY. The 
BOC GrouP. Inc., 2700 Maxwell Way. Fairfield, CA 
94533, Tel: 707-425-1010. FAX: 707-425-2966; EmpI.: 
200; SIs. Mgr: Brian Kaernmer 

TEMP-FLEX CABLE, INC. 11 Depot SIreeI, S. Grelton, MA 
01 sao. Tel: 508-839-5967. FAX: 508-839-4128; FSC /110.: 
OCGL7; EmpI.: 48; SIs. Mgr: Warren Persak 

TEMPIL DIV. Big Three lnels., HarniKon BIv<1, S. Plainfield, 
NJ 07080. Tel: 908-757-8300. TB.£X: 138-662, FAX: 908-
757-9273; Empl: 38; SIs. Mgr: A. P. Jeangueiiln 

TEMPO INSTRUMENT. INC.. 87 Modular Ave., 
Commack, NY 11725. Tel: 516-864-3700. TWX: 510-226-
3787. FAX: 516-884-2196; FSC /110.: 07031; E"1Il: 205; 
SIs. Mgr: Len Lsttanzi 

FAX: 908-686-7971 
TENNEY ENGINEERING, 109 Springlleld Rd., Union, NJ 

07083, Tel: 906-888-7870. TWX: 710-985-4725; E"1Il: 
204; SIs. Mgr: Jerome A. Perlstein, Mgr. AppIIcaIIon Engr. 
................................................. 001_ 

Local Sales OffIces & Reps 
/lIZ. Phoenix, Jayson Co. Inc. .............. 802-887-1984 
CA San CerIoa, Tennay Engrg., Inc. ....... 415-595-6101 
CA Sante Ana, Tach ScIence .......... ... 71 .... 558-8984 
CO l.i11IeIon, Tennay Engrg., Inc. .......... 303-798-0945 
L RoaeIIe, Rock Sis., Inc. .. . . . . . . . . . . . . . . 70&-351-9903 
MD Wheaton, Brimbarg Sis. .•.. ..••....... 301-948-2670 
MI Southfteld, ComIeIInsIrs. Co. ......... 313-358-2505 
MO Blue Springs, ThomCo SIs. ........... 816-229-7687 
NJ Union, Tenney Engrg., Inc. ............ 201-886-7870 
NY BuHaIo, ElecIroIab, Inc................. 716-875-9969 
OH Cleveland, ComIeIInslrs. Co. ......... 216-442-8080 
OH Day\On, ComIeIInstrs. Co. ............ 513-426-5310 
OH Columbus, ComIeIlnslrs. Co. ......... 614-876-1446 
Can Dorval, Que., John G. Weiss, Ltd. . . . . . . 514-885-8844 

TENOR COMPANY. 17020 W. Rogers Dr. New Berlin, WI 
53151. Tel: 41 .... 782-3800, FAX: 41 .... 782-0005; E"1Il: 30; 
SIs. Mgr: P. YobIin; DIst. Mgr: P. Yoblin 

TELEDYNE TABER. Teledyne Inc. 456 Bryant St P.O. TEMPOSONICS SENSORS DIVISION. MTS Sys. 
Box 164, N. Ton. NY 14120. Tel: 716-694-4000. 800-333- Corp. PO Box 13218, Aesearch Triangle Park, He 27709. 

TENSOLITE COMPANY. Subsidiary of Carlisle Corp., 
100 Tensolile Drive, St AugusIina, FL 32092, Tel: 904-829-
5600. FAX: 904-829-3447; En¢: 210; SIs. Mgr: William 
Dungan; DIst. Mgr: Jack Swindle 

5300. TB.EX: 710-262-1284. FAX: 716-694-1450; EmpI.: Tel: 919-677-0100. FAX: 919-677-0200; SIs. Mgr: Corey 
100; SIs. Mgr: Bernie W. Daube Minnich 

TELEDYNE THERMATICS. Teledyne Inds.. Inc .• P 0 
Box 909. Elm City. He 27822, Tel: 919-236-4311. ESYLNK: 
62877220, FAX: 919-238-3613; FSC/IIo.: 12515; Sls.Mgr: 
J. H. Morris; DIst. Mgr: J.H. Morris 

TELEFUNKEN. See AEG Corp. 

TELEGENIX, INC .• Div. of Inductotherm Industries, 
P.e. Box 5550, Cherry HII~ NJ 06034. Tel: 609-42 .... 5220. 
FAX: 809-42 .... 0689; E"1lL: 85 

TELEMET. Geote~ Inc .• 25 Davids Dr. Hauppauge, NY 
11788, Tel: 516-436-7280. TWX: 510-227-8650. FAX: 516-
436-7257; E"1Il: 35; SIs. Mgr: Paul H. Paulson III 

TElENEX CORPORATION. A Unit of General Signal 
Corp., 13000 Midlantic Dr. Ml Leure~ NJ 08054. Tel: 609-
234-7900, FAX: 809-776-6700; Emp/.: 400; SIs. Mgr: Kirby 
Holmes, EVP-MkIg. & Sis. 

TELEPACIFIC ELECTRONICS CO .• INC .• Pacific 
Vista Sys., 1261 Uberty Way. Vista, CA 92063. Tel: 619-
596-8729, FAX: 619-596-9316; EmpL: 40; SIs. Mgr: Riel< 
Mulenix 

TELEPHONICS CORPORATION/PRO 
INSTRUMENTS. 770 Park Avenue, Huntington, NY 
11743, Tel: 516-549-6415/8428, lB.EX: 510-222-4494, 
FAX: 516-549-6114; FSC /110.: 78711. 9N770; EmpI.: 22; 
SIs. Mgr: Ronald Freedman 

TElEPLEX, INC. Mord Division, 32 Slxlh Rd., Wobum. 
MA 01801. Tel: 617-935-8810. FAX: 617-933-4512; FSC 
/110.: 07177; EmpI.: 20; SIs. Mgr: Lois Clark, V.P. 

TElEQUARZ-GMBH, See Raltron Electronics Corp. 

TELESIS CON'rROls CORP. Box sooo, Chillocotha, OH 
45801. Tel: 61 .... 842-3200, FAX: 614-842-2037; EmpI.: 61; 
SIs. Mgr: Robert Perelman 

TElE-TECH CORPORATION, p.o. Box 790, Bozeman, 
MT 59715, Tel: 406-586-0291. FAX: 406-587-0653; FSC 
/110.: 82759; E"1Il: 75; SIs. MgT: Robert E. DIggs 

TELETERMINAL CORP. Greenland, NH 03840. Tel: 6Q3-
431-1200; EmpI.: 13 

Tenney 

Big Savings wi,h Used 
Environmen,al Chambers 

Mechanical, (02, & LN2 
Systems Available 

Specialists in reconditioned chambers from: 
Blue M, Delta Design, Ransco, Tenney, & Thermotron 

For Product Information & Ordering, 
Call RAG Electronics ... 

800-732-3457 
818-998-6500 

RAG Electronics, Inc. - 21418 p"rthenia st. - Canola Park, CA 11304·1517 - FAX 818-40Ni55D 
EleclronicTestEquipmant - Naw&Reconditioned - Salas- Rantals - Acquisitions- Since1D71 
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TENSOR Manufacturers and Sales. Offices Directory 
TENSOR, Box 14843, AusIln, TX 78761, Tel: 512-251-4131, 

TaEX: ITT 4940124, FAX: 512-251-5798; EmpI.: 25 

TEN-TEe, INC. Industrial Park, Sevierville. TN 37862, Tel: 
615-453-7172, FAX: 615-428-#83; EmpL: 120; SIs.Mgr: 
~R~ . . 

TEPRO OF FLORIDA, 2606 EnterprIse ReI., CIeeIwaIer, FL 
33575, Tel: 813-796-1044; FSC No.: 15815; EmpI.: 97; SIs. 
Mgr: Roger C. Mayo; Dist. Mgr: Beverly Mayer 

TERADYNE CONNECTION SYS., Teradyne, Inc., 44 
SIinon St., Nashua, NH 03060, Tel: 603-6119-5156, FAX: 
603-889-2128; FSC No.: 31413; EmpL: 1,100; SIs.Mgr: D. 
Murphy 

TERMiNAl DATA CORP. 15733 Crabbs Branch Way, 
RockvIlle, MD 20855, Tel: 301-921-8282, FAX: 301-921-
8353; EinpL: 18; SIs. Mgr: fJliIrk Teitelbaum 

Local SaIe8 Offlces & Rep& 
MD Baltimore, Termine! Dele Corp. •...... 301-366-3188 
MD RockvIlle, Terminal Dele Corp. ........ 301-921-9282 
FL SUnrise, Tennlnal Dele Corp. ......... 305-741-2480 

TERMiNAl SYS. See A & B Technical Services 

TERRA TECHNLG. CORP. 3860 148\h Ave. N.E. 
Redmond, WA 98052, Tel: 206-883-7300, TaEX: 15-
2070, FAX: 206-882-1412; SIs. Mgr: Greg Hoyle, SIs. Mgr. 

THE TEST GRP. INC. 10225 Barnes Canyon Rd., SIB. A-
109, San Diego, CA 92121, Tel: 619-450-1722, FAX: 619-
450-9639; Empl.: 15; SIB. Mgr: D. Sorlie 

TEST PROBES, INC. 9178 Brown Deer Rd., San Diego, CA 
92121, Tel: 61.Q-552-2090, FAX: 619-535-1260; FSCNo.: 
FK95-3136706; SIs. Mgr: Hal Wardeln; Dist. Mgr: Bob 
Rosen 

TESTRONICS, 1601-100 N. Glenville Dr. Richardson, TX 
75081, Tel: 214-238-8378, FAX: 214-68().2061; FSC No.: 
62236; EmpL: 30 

7/EXMATE 

FAX: 619-598-9828 
TEXMA TE. INc.. 995 PiIrk Center Dr. VIsta, CA 92063-

8397, Tel: 619-598-9899; EmpL: 36; SIs. Mgr: Earl Chafin 
•..••.•••.••.•••..•.••..••.••..•..•• 001374-1387,2075 

Texmate ~ no saI8s reps or local salesmen In the 
USA Instead weQlfer factory drect contact, fast delivery, 
and lower prices. . 

Local SaIe8 Offlces & Reps 
Inti B!Ingkok, ThaIland, Texmate(Thalland Branch) 

.. . . . . .. . . . . . • . . . . . . . . .. . . . . . . . . . . • ... (682) 392-4721 
Inti Taiwan/Talpei, Texmate (Taiwan Branch) 

.••...••.••. :........................ 886-2-591-7685 
inti U.K./Guemsey Chml. Is~ Texmate Ltd. 

••••••••.•..•••••••.•..•..••..•..•...•.• (0481) 53131 

Local DlafrlbuIots 
inti Auslralia, Braemac Ply. Ltd. •.••••.••. • . • . •. 858-5966 
Inti Franoe/Paris, AI< EIecIronique •. . . • . . . . •. 4575-53-53 
Inti New Zealand, Auckland, Matermaster NZ Ltd. 

· ................................ , . . . . . .. 64-9-602337 
inti SpaIn, Barcelona, Fema EIectronica . • . .. 03-692-3519 
Inti United Kingdom, HobutlTexmate •••••. 0922-640003 
inti W. Germany/Quickbom, AHred Neye Enatechnlk 

. .•...•..•..••....•.•....•........•..•....... 066121 
Can Edmonton, A. H. Nichols Co. Ltd. . • . . .. 403-450-9987 
Can Montreal, A. H. NIchols Co. Ltd. ....... 514-337-D425 
Can Ottawa, A.H.Nichols Co. Ltd. .. ,....... 613-727-3974 
Can Semla, R.H. Nichols Co. Ltd. .......... 519-337-D211 
Inti SwedeI1/Skarholmen, Amerikenska Teleproci 

· . • • . • • . . • . . • • . . . . . • • .. . . . . . .. . . .. 87 100820/109950 
Cal) Toronto, A. H. Nichols Co. Ltd ......... 416-651-8871 
can Vancouver, A. H. Nichols Co. Ltd. ..... 604-985-0679 

TEXSCAN INSTRUMENTs, Texscan Corporation, 
3169 N. ShadeIend, Indianapolis, IN 48228, Tel: 317:545-
4196, TaEX: 27-2110, TWX: 81()'341-3184, FAX: 317-
547-2496; FSC No.: 23042; EmpL: 60; SIs. Mgr: Dan 
O'Conner . 

TETRA-ETCH, W. L Gore & As!lociates, Inc., 1505 TEX-TECHS CONNECTROs, See Norwesco 
North Fourth St., P.o. Box 1369, FIagstafI, AZ 86002, Tel: InterConnect Devices 

·602-526-1290, FAX: 602-527-0564 

TETTEX INSTRUMENTS, INC. 1055 w. Germ8ntown 
Pike. Fairview Village, PA 19409-0261, Tel: 215-539-6050, 
FAX: 215-539-6006; EmpL: 120; SIB. MgT: Carollntenanle 

TEXAS INSTRUMENTS, Connector System, 34 
Forest St., MS 14-01, Attleboro, MA 02103, Tel: 508-699-
5269, 506-699-3450, TaEX: 92-7708, TWX: 710-346-
0568, FAX: 508-699-5200; SIs. Mgr: Rick Heimann, 
SIs.Mgr.; Dist. MgT: Bill HaI~ Distr.SIs. Mgr. 
.•....•...•.........•...•.. : ............... C-1550-1555 

.. Locsl Sales Offices & Reps 
CA Santa Clara, Texas Instruments. . . . . .. 408-748-2334 
CA Woodland Hills, Texas Instruments ... 811H04-81oo 
FL Allamonta Springs, Texas Instruments 

• . .• .. . •. .. ..... ... .. . . .. .. .• .. .. . ••••• 401-280-2116 
MA Attleboro, Texas Instruments .•..••.•• 508-699-5245 
NO Charlotte, Texas .Instruments ••••.•..• 704-523-4132 
TX Dallas, Texas Instruments· ............ 214-917-7550 

TEXAS INSTRS. Information Technlg. Grp. P. O. Box 
809063, Dallas, TX 75380-9083, Tel: 1-800-527-3500, 
TELEX: 73324 TEXINS OAt. TWX: 91 ()'667-4102; Empl: 
60,696 

TEXAS INSTRS., Matis. & Controls Grp., 34 Forest Sl, 
Attleboro, MA 02703, Tel: 508-699-3800, TELEX: 92-7708, 
TWX: 71()'346-0566, FAX: 508-699-1819 

TEXAS INSTRUMENTS, Datallmage Sensing 
(Opto), P.O. Box 655474 MS 8206, Dallas, TX 75265, Tel: 
214-995-6611, TWX: 91 ()'887-4702; EmpL: 60,000 
Worldwide 

TEXAS OPTOELECTRONICS, INC. 714 Shepherd Dr. 
GerIand, TX 15042, Tel: 214-467-0085, FAX: 214-278-
6059; FSC· No.: 63034; EmpL: 1 02; SIs. MgT: Jim 
Thompson . 

TEXAS TRANSFORMER CORP. PO Box 880220, 
Plano, TX75086, Tel: 214-424-1581, FAX: 214-424-1588; 
FSC No.: 1161; Empl: 60; SIB. Mgr: Felix Smith 

THALER CORP. 10940 N. Stallard PI. Tucson, AZ 85737, 
Tel: 602-742-5572, FAX: 602-742-9926; FSC No.: 70770; 
EmpL: 6; SIs. Mgr: Joy Barton 

TH ELECTRONIcs. 31 E. 400 S. Orem, UT 84058, Tel: 
601-226-1383, FAX: 601-226-1437; Empl.: 321;, SIB. Mgr: 
Frederick A. Hyatt . 

ntERMACORE INC., 780 Eden Roed, Lancaster, PA 
17601, Tel: 717-569-6551, FAX: 717-589-4797; EmpL: 44; 
SIs. M9r: George Meyer ....................... C·1666 

Local Sales Offlces & Rep& 
CA San Francisoc, Shaw-Tech .•••.•..... 415-961-4775 
MA Lexington, Zieco Inc................... 617-661-8300 

THERMALLOY, INC. 2021 W. Valley View, P.O. Box 
810839, Dallas, TX.7536Hl839, Tel: 214-243-4321, FAX: 
214-241-4658; EmpL: 268; SIs. Mgr: Larry Marshall; Dist. 
Mgr: Lisa WilsOn .....•.............•........... C>1667 

Local SaIe8 Offices & Reps 
AL Huntsville, Montgomery MkIg., Inc. ••.. 205-830-0498 
AZ Phoenix, Integrated Sye. & DYe. SIs. ... 602-971-8250 
CA Mountain View, Straube Assocs. .•.•.• 415-969-6060 
CA Woodland Hills, 1_ Mktg. Aesocs. 

••..•. :................................ 816-683-7606 
CO Denver, lindberg Co. ................. 303-758-9033 
FL MalUand, EIR, Inc. . . . • . . • . . • • . . • ... • • .. 407-660-9600 
GA Norcroes, Montgomery MkIg., Inc. ••... 404-447-6124 
IL Elk Grov!! Village, Qasis Sis. Corp. .... 708-640-1850 
IN Ft Wayne. R.O: Whitesell & Aesocs. .. 219-432-5591 
IN Indianapolis, R.O. Wltesell & Aesocs. •. 317-678-5000 
IN Kokomo, A.O; Wh~esen & Aesocs. .... 317-457-9127 
KS Overland Park, Spectrum Sis. ....•..•. 913-648-6811 
KY Versailles, A.O. WhItesell &Aesocs. .•. 606-673-1182 
MI Grand Blanc, A. O. Whitesell & Assocs. 

• . • • . . . . . • . . • . • • • . . .. . • • . • • . • . • •• • . • • • • 313-695-0770 
MI Grand Rapids, A.o. Whitesell & Assocs. 

.. . • • . • • .. • • •• . .. • • . . . • . . • . • • . . . . . • • . .. 618-942-5420 
MI Sou1hfleld, R.O. Whitesell & Aesocs.. • 313-352-5454 
MI Sl Joseph, A.O. Whitesell & Aesocs. ., 618-983-7337 
MN Mlmeepolls, Cornstrand, Inc. • . . • . • • . .• 612-788-9234 
MO Florissant, Speclrum Sis. ............. 314-921-1313 
NH Salem. S8Ies Engrg. Co. Inc. •.••.• • • • • 603-693-5521 
NJ Cherry Hill, Trfnkle SIs., Inc. •••••••••.• 609-795-4200 
NM Albuquerque, Lindberg Co. . . . . . . . . . . . . 505-881-1006 

NY Ithaca, Bob Dean, Inc. .•...... ;....... 607-257-1111 
NY MeMIIe, Comtronic Assocs. ........... 518-249-0505 
NY Wappinger Falls, Bob De!In, Inc. ...... 914-297-6404 
NO RaleIgh, Montgomery MkIg., Inc. •...•. 919-851-0010 
OH Cincinnati, R.D. Whitesell & Aesocs. . •.. 513-528-5844 
OH Claveiand. R.D. WhiteseII·& Assocs. •• 216-447-11020 
OH. Columbus, A.o. Whitesell & Assocs. .• 614-886-9396 
OH Dayton, A.o. Whitesell & Assocs. ..... 513-298-9646 
OR Beaverton, Uni CcIfI1), Inc. . .••• •• • •• • • • 503-643-1645 
PA Pittsburgh, R.D. Whitesell & Assocs. .• 412-953-6161 
TX Austin, Ion Aesocs. ................... 512-794-9006 
TX Grand PrairIe. Ion Assocs. .••..•..••.. 214-647-8225 
TX Houston, Ion Assocs. •••.•••••••.••.•• 713-537-7717 
UT Salt Lake City, Lindberg Co. •..••.••.. 801-484-8069 
WA Snohomish, UniComp, Inc. ••••••.••..• 208-568-0511 
WA Spokane. UniComp, Inc. .. • .. . . . ... . . • . 509-922-4883 
WI BrookIIeId, Oasis Sis. Corp. ......•.... 414-782-6880 
PR San Juan, EIecIronic Tech. Sis., Inc. ... 809-798-1300 
can Calgary. Tech-Trek, Ltd. •••••••.••.••. 403-241-1719 
can MlssIssauga,Ont, Tech-Trek Ltd. •..•• 418-238-0366 
Can Nepean, Tech-Trek, Ltd. •••••••••••••• 813-225-5161 
can Richmond, Tech-Trek, Ltd. ••.••.•••••• 604-276-6735 
Can Ville Sl Laurent, Tech-Trek, Ltd. .••••• 514-337-7540 

THERMAX WIRE CORP. 32-02 Linden ~ Flushing. NY 
11354-2697, Tel: 718-939-8300, TaEX: 645587, TWX: 
71 ()'582-2551 , FAX: 718-888-3704; FSC No.: 12614; 
ErnpL: 220; SIB. Mgr: Joseph A. Cardello 

THERMIK CORP. Thermik Sensor Technics, GmbH, 
100 Industrial Drive, New Bern, NO 28582, Tel: 919-639-
5720, FAX: 919-639-5757; Empl: 13 

Local Sales Offices & Reps 
WI Racine, K M G SIs., Inc. ............... 414-634-6858 

THERM-O-DISC, INC., SUb. Emerson Elec.. eo.. 
1320 South Main St., P. O. Box 3538, MansfIeld, OH 44907-
0538, Tel: 419-525-6500, TELEX: 987455, FAX: 419-525-
8344; SIB. Mgr: LA. CIIIIk ....••.••.••.• Be1381; 1885 

THERMDDISC' 
MIlIWEST COMPONENTS I'IUlUCT GaDUP 

FAX: 419-525-8344 
THERM-O-DISC, INC., Midwest Components 

Product Grp" 1320 S. MaIn Sl P.o. Box 3538, Mansfield, 
OH 44907-0538, Tel: 419-525-6450; FSC No.: 50157; SIs. 
MgT: Lanny CliIrk ........................ B.1888-1_ 

Local SaIe8 Offices & Reps 
AZ Tempe. Trembly Assocs. ••.••.• ....... 602-9B7-205B 
CA San Diego, Hadden Assocs. •..•..•..• 619-565-9444 
CA Saratoga, Testa, Inc. ....•..........•.. 408-253-1900 
CA Westrninister, West EicIms. ••.•••.•••• 714-898-0120 
CO Wheat Ridge, Trembly Assocs. ...•..• 303-421-6900 
CT MicIcIIatown, Gerber Sis. •.•••.•••.••.• 203-347-3000 
FL Ft Lauderdale, Glen White Assoc. ••.• 305-977-5885 
GA Norcross, Glen WhIte Assoc. ......... 404-441-1447 
IL. Chicego, Dolin Sales Co. •............ 312-498-6770 
IN Indlanapols, WilsOn Tech. Sis. ..•..•.. 317-872-2513 
MD Baltimore, Glen WhIte Assoc. ......... 301-321-7235 
MA Waltham, Gerber Sis. .•..•...•.....••. 617-890-3334 
MI Grand Rapids, Willam Mosee :.... .•.. 618-795-9958 
MN Eagan, ReIcomp ..... . . . . . . . . . .. . . . . • . 612-886-6006 
MO Sl Louis, SmiIh-Bollnger & Co......... 314-343-2221 
HV .Las Vegas, Trembly Aesocs. .... ... ... 702-739-9nO 
NJ W. Caldwel~ Grimm, SIegel Aesocs. •.. 201-575-9300 
NM Albuquerque. Trembly Assocs. ........ 505-268-6616 
NY PIttsford, James E. ZImmerman SIs. ••. 716-361-3166 
NO Charlotte, Glen White Assocs. ........ 704-522-7707 
OH Dayton, Jay Engrg. •...•...•..••...... 513-253-2151 
TN Gray, Glen WhIte Assocs. ..•..•... c. • • 615-477-8850 
TX Dallas, Norcom ..•..•................. 214-388-4888 
UT Salt Lake City. Trembly Aesocs. . .•. . .. 601-488-529.2 
VA Lynchburg, Glen WhIte Assoc. ........ 604-365-6110 
WI Milwaukee.D.DoIinSIs. .••.••........ 414-482-1111 
Can Misaissauga, Ont, Gidden-Morton Assoc. 

....................................... 416-671-8111 

THERMODYNAMIC ENGINEERING INC. 4880 Adohr 
Lane, Camarillo, CA 93012, Tel: Il05-484-0472, FAX: 805-
482-0693; EmpL: 30; SIs. Mgr: Daniel Gan1ka 

THERMODVNE INTERNATIONAL LTD. 2OB5O s. 
Alameda, Long Beach, CA90610, Tel: 213-603-1976, FAX: 
213-603-1929; FSC Il10.: 29724; EmpL: 100-120; SIs. 
Mgr: Gary S. Ackerman 

THERMO ELECTRIC, 109 Filth St., Saddle Brook, NJ 
07662, Tel: 201-843-5800, TB:.EX: 178127 
THERM02SARC, FAX: 201-843-7144; ErnpL: 3715 

802 North American offices only. For worldwide reps & distributors, see VoL W. EEM 1991 
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Manufacturers and Sales Offices· Directory TNRTE 
THERMOaECTRICS, See TECA THUNDER SCIENTIFIC CORP. 623 Wyoming s.e.. TITAN AC POWER SYSTEMS. See Compact Power 

Albuquerque, NM 87123, Tel: 505-285-8701, 800-872- Co. 
THERMOlAB, 14713 KeswIck St, Van Nuys, CA 91405, 

Tel: 818-787-4084, FAX: 818-908-1847; FSC No.: 09152 

7728, FAX: 505-268-6203; EmpL: 26; SIs. Mgr: J. L 
Bennewitz 

THERMOMETRIes. INC. 808 US Hwy. 61, Edison, NJ TIDEWATER TECHNOLOGICAl, INC. 611 Industrial 
08817-4695, Tel: 908-287-2870, FAX: 908-287-8847; FSC PI<. Dr. Newport News, VA 23802, Tel: 804-874-2800, FAX: 
No.: FSCM 58090; EII'1lL: 175; SIs. Mgr: John caner, Jr. 804-874-7890; Empl.: 30 

THERMONICS, INC. 3350 Scott Blvd., Bldg. 32, Santa TlF INSTRUMENTS, INC. 9101 N.W. 7th Ave., Miami FL 
Clara, CA 95054, Tel: 408-496-8838, FAX: 408-496-6918 33150, Tel: 305-757-8811, FAX: 305-757-1028; Empl: 

500; SIs. Mgr: Canvon Petrie; Dist. Mgr: Gary Hlacilek 

THERMOSEN, INC. Allied Controls, Inc., 562 Captain 
NevIlle DrIve, Waterbury, CT 08705, Tel: 203-757-4200, ' 
FAX: 203-757-4202; FSO No.: 00428; EII'1lL: 10 TIl INDUSTRIES INC. 1385 Akron Sl, Copiague, NY 

11726, Tel: 516-788-5000, 'IClEX: 144631, FAX: 516-788-
5063; SIs. Mgr: Jim Roach, VP Sis. THERMOSET PlASTICS INC. 5101 E. 851h St, 

Indianapolis, IN 46220, Tel: 317-258-4161, 1WX: 910-250-
5447, ESYLNK: 62045624, FAX: 317-252-8402 TIL-TEK UMITED, 500 Van Buren St, P.D. Box 550, 

THERMOSET PLASTICS INC. 5101 East 65th St, 
Indianapolis, IN 46220, Tel: 317-258-4161, 'IClEX: 910-
260-5447, ESVLNK: 62045624, FAX: 317-252-8402; 
Empl: 85; SIs. Mgr: Bob Meyer 

THERMOTRON INDUSTRIES, A Venturedyne, Ltd. 

Kemptville, Ontario, Canada KOG lJO, Tel: 613-258-5928, 
'IClEX: 053-4370, FAX: 613-258-7416; SIs. Mgr: Hector 
Boudreau . 

TIMBER-TOP, Hopkins Ad., Box 517E, Walertown, CT 
06795, Tel: 203-274-6706, FAX: 203-274-8041; FSC No.: 
06773; Empl.: 5; SIs. Mgr: W. E. Fischer 

Co., 291 KoIIen Park Dr. Holland, MI49423, Tel: 616-393- TIME AND FREQUENCY LTD. 2315 NW 107 Ave., 
4580, 'IClEX: 622-05037, FAX: 616-392-5643; Empl.: 800; 
SIs. Mgr: John Condon/Don Undeman Miami, FL 33172, Tel: 305-593-8000, FAX: 305-593-8002; 

EmpL: 110; SIs. Mgr: Sandy Cohen 

THHCI LAMP DIVISION, The Home & House Center, 
Inc. 17870 CasIIeIon St, Ste. 246, City oIlnd., CA 91746, TlMECO, INC. 1035 - 261h St, p.o, Box 8038, Huntington, 
Tel: 816-965-8088, FAX: 616-810-4746; EII'1lL: 5; SIs, WV 25705, Tel: 304-523-5149; EmpL: 7; SIs. Mgr:James 
MgT: Clint N.W, Ung; DIst. Mgr: Clint N.W. Ung E. Myers 

THIELEX PLASTIC CORP. Sea ITW Thielex 

THINCO DIV. HULL CORP. Davisville Ad., HaIboro, PA 

TIME LOCK, INC. 87 Watsr Mill Lane, Greet Neck, NY 
11021, Tel: 516-467-11690, FAX: 516-467-0927; EII'1lI.: 6; 
Sis. Mgr: ernie Odlema 

19040, Tel: 215-672-7800, TElEX: 85G-296-3800, FAX: TIME MARK CORP. 11440 E. PineSt, Tulsa, OK 74116, 
215-672-7807; FSC No.: 06405; EmpL: 8; SIs. Mgr: John Tel: 916-436-1220; FAX: 918-437-7584; EII'1lL: 60; Sis. 
L Hull Mgr: Steve Purple; DIst. Mgr: Steve Purple 

THIRD DOMAIN, INC. P.D. Box 17566, Tucson, AZ 85731-
7566, Tel: 802-290-1820; 'IClEX: 602-885-1189; EmpL: 9; TIMEPLEX, INC. 400 Chestnut Ridge Rd., Woodclill Lake, 
SIs. MgT: Sharon Raban NJ 07675, Tel: 201-930-4600, TElEX: 178200, 1WX: 71 0-

990-7270; FSO No.: 7035-0001; Empl.: 15006; SIs. Mgr: 

THIRDWAVEINSTRUMENTS,INC.266CambridgeSI, 
Burlington, MA 01803, Tel: 617-273-0779, FAX: 617-272-
8150; EmpL: 12; SIs. Mgt: DanIel C. Wiswell 

THOMAS & BETTS CORPORATION, 
ELECTRONICS OIV. 200 Executive Center Dr. P.O. 
Box 24901, Greenville, SO 29816-2401, Tel: 803-676-
2900, FAX: 803-676-2994; FSC No.: 59730; Empl.: 4,700; 
SIs. Mgr: Rich Kampf 

THOMAS ELECTRONICS, INC. 100 Riverview Dr. 
Wayne, NJ 07470. Tel: 2OHI96-5200, 1WX: 310-685-
3326, FAX: 201-886-6298; FSC No.: ;01852; EmpL: 380; 
SIs. MgT: Bruce Piaget, VP Sis. 

THOMSON ELECTRON TUBES & DEVICES CORP. 
Thomson CSF, 40 G Commerce, Totowa, NJ 07511, Tel: 
201-812-9OOO,1WX: 710-987-7901, FAX: 201-812-9050; 
EmpL: 20; Sis. Mgt: VICtor Pastore 

THOMSON PASSIVE COMPONENTS CORP. 6203 
Varial Ave., UnR A, Woodland Hills, CA 91367, Tel: 816-887-
1010. 'IClEX: 408067, 1WX: 310-371-9759; EII'1lL: 150; 
SIs. MgT: Geoff Edge 

THORDARSON MEISSNER, Components Corp. of 
Amer. 628 Belmont St, Mt. carmel, IL 62863, Tel: 618-
262-5121, FAX: 616-263-3150; FSC No.: 96256; EmpL: 75; 
SIs. Mgr: William A. Chidester; DIst. Mgt: Pal Hoh 

THORN AUTOMATED SYSTEMS, INC, THORN EMI, 
835 Sharon Dr. Westlake, Ohio 44145, Tel: 21 6-871-8900, 
FAX: 216-871-8320; Empl.: 330; SIs. MgT: Nick Martello 

THORN EMI ELECTRON TUBES INC. 23 Mtidison Ad., 
Fairfield, NJ 07006, Tel: 201-575-5586, 'IClEX: RCA 
221236 TEGI, FAX: 201-575-8717; EII'1lL: 25; SIs. Mgr: 
MIchael R Avery 

THORSON ENGINEERING CO. 6225-761h Sl s.e.. 
SnohomIsh, WA 98290, Tel: 208-334-4214 

THREE-FIVE Svs. INC. 10230 S. 50th PI, Phoenix, AZ. 
85044, Tel: 802-496-0035, 'IClEX: 51G-801-1436, FAX: 
802-496-0168; FSC No.: 70365; EmpL: 300; DIst. Mgr: 
Julie Scarboro 

3M CO. see listing under letter "M" 

Alan KazanoIf 

Thermotron 

Big Savings with Used 

Environmental 
Test Chambers 

Sales • Rentals 
Meehaniea~ C02, & LN' 

Systems Avalable 

SpfCialists hi rfConditionlll e"""""'" from: 

Blue M, Delta Design, Ranseo, 
Tenney, & Thermotron 

For Product Information" Ordering. 
Call RAG Electronics .•. 

~ 800-732-3457 
U 818-998-6500 

<i@!> 
RAG Electronics, Inc. 

21418 Parthenia St., Canoga Park, CA 91304 

mCHENER, E. H., & CO. 1 Titchener PI, Binghamton, NY 
13902, Tel: 607-772-1161, 1WX: 510-252-1985, FAX: 807-
77HI284; EIllJI.: 235 

TIW SYSTEMS. INC. 1284 Geneva Drive, Sunnyvale, CA 
94089, Tel: 408-734-3900, TElEX: 346352, FAX: 408-734-
8979; EIllJI.: 100; SIs. MgT: Debora Hoft-~n 
(AI\'1lliliers ) 

TL INos. INC. 2541 Tracy Ad., Nor1hwood, OH 43619, Tel: 
418-666-8144, FAX: 419-666-8534; EmpL: 100; SIs. Mgr: 
Ted Stechschufte 

TMC SYSTEMS (ARIZ.) INC., See Dale ElectroniCs, 
Inc. 

TNR TECHNICAL INC. 279 Douglas Ave. No.III2, 
Altamonte Springs, FL 32714, Tel: 407-882-4311, FAX: 

·407-882-4469; Empl: 9; SIs. Mgr: Jenold Lazarus 

FROM STOCK 

VOLTAGE, CURRENT 
and PHASE MONITORS 

THETA-J 
Over 

8,000.000 
Relays & 
Switches 
in Stock. • 

The 
Largest 
Relay & 

Switches 
Distributor 

in the World. 

Orders Plac«/ by 3:00 p,m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835-1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 803 



TOBED Manufacturers and Sales .Offices Directory 

Tbae DEUTSCHMANN LABS. INC. 550 Tu~ Sl, MD 
Canton, MA 02021, Tel: 617-828-3366, FAX: 617-.828- MD 

Beltsville, PeIrIi:ko SIs., Inc. .•.•••..••• 301-937-11980 
GaIthersburg, Alds EIctms. •....••• ,. . . 301-&10-9840 
Andover, Aved Elclrris..1nc. ....•...•.. 1IOO-441-AVED 
BIlleriCa, BeIdwin Comps. CIr. Inc. ..•.. 508-667-11710 
Uvonia. RapIron EIctms., Inc. . • • • • . •• •• 313-525-2700 
Fridley, Voyager EIctms. :............. 812-571-n66 
Mlnneapols, K & H EIctms. DisIIlg. Corp. 

NJ Newall<, Co\rapex, Inc. .............. .. 
NJ Newall<, PInto Trading .............. .. 

201-5119-1416 
201-344-n48 
212-228-5080 
212-233-90811 
212-575-5194 
513-426-1 an 
713-873-3100 
713-889-6671 
703-573-8383 
206-882-2761 
206-622-8200 
212-896-5300 

3048; FSC No.: 21966; EmpI.: 25; SIs. Mgr: T. MA NY New YDI1<, ABC Trading. Co. ........ .. 
NY New YDI1<, Rciaetta EIec. .......... , ... Deutschmann, Jr. MA 
NY New YDI1<, Taft EIctms. .............. . 

TacOS AMERICA, INC., Tokyo Cosmos Electric 
Co., Ltd. 565 West Golf Road, ArlIngton Height&, II. 
60006-3904. Tel: 708-364-72n, FAX: 708-364-7317; 
EmpI.: 2,000; SIs. Mgr: Robert W. Kruse 
. .. . • .. . • . . • . . . . . . . . • . . . • . . • . • .. .. . . .. . • ... A-2070-2071 

LocsI Sales OffIces & Reps 
AI.. ~ WLA & Assoca. .............. . 
CA Colton, 4 S1ar EIec. Comp. SIs. ...... .. 
CA Laguna HillS, 4-Star Elee. Comp. Sis. •• 
AZ Phoenix, Compass Mktg: & Sis. ....... 
CO Englewood, Compass MKtg. & Sis. •••. 
CA Mountain VIew, Leddy Assoca. ......•. 
FL CoI1d Springs. Graham Assocs., InC. •. 
FL Indialanlic, Graham Assocs.,InC. ..••.•. 
FL Orlando, Graham Assocs., InC. •..••.•. 
FL Palm Bell. Gdns.. Graham Assocs., Inc. 

GA LawrencevIlle, WLA & Assoca. ...•...• 
IL ChIcago, M. GottlIeb Assoca. Inc. .•.•• 
FL Largo, Graham Assocs., Inc. ......... . 
IN InCIIenapoHs, OM Assoca. ............ . 
Me RendaD8town, Chesapeeke Indl Mktg: 

205-233-7893 
714-872-0988 
714-583-9781 
802-996-0835 
303-721~ 

415-969-8313 
305-341-5102 
407-713-6631 
407-299-1001 

407-622-4049 
404-339-9443 
312-775-1151 
813-539-6779 
317-842-4424 

301-653-0476 
MA Wobum, Radian Assocs.,Inc. ......... 617-933-7388 
MI Grand RapIdS, Mlltlmore SIs., InC. ..... 616-942-9721 
MI NovI, Mlltimcire SIs., Inc. ........... , .. • 313-349-0260 
MN Roseville, Vector Comp. Sis. .......... 612-63.1-1334 
MO St louis, G.M. Brown & Assoca. ...... 314-839-3600 
NM Albuquerque, Compass Mktg: & Sis. .• 505-344-9990 
NY PitIsford, Franklin Sis. Corp. ........... 716-248-8251 
NO CharIoIte, Quantum MkIg., Inc. ..•..••. 704-523-6822 
NO Raleigh. Quantum MkIg., Inc. ... .. .. . .. .919-846-5728 
OH Kettering. SpacIro-Com ............... 513-299-0664 
OH Novelty, SpacIro-Com ................ 216-336-5226 
PA Philadelphia. Check Assocs.,Inc....... 215-487-3007 
TX Houston, Barry Sis., Inc................ 713-764-5880 
TX Richardson, Barry Sis., Inc. ............ 214-23+0255 
WA Seattle, Northmar,lnc. ................ 206-524-5170 
WI Milwaukee, M. GoIIIIeb Assoca. Inc. ... 414-546-4466 
WI Oregon, M. Gottlieb Assoca. Inc. ...... 606-835-5540 
Can GIoucesIer, True North TechnIg. .•..•. 813-637-2553 
CanMontreel, Que., True North Tachnlg. •. 514-846-7058 
Can RexdaIe, True North TechnIg. .•..•..•. 416-744-2233 

Lacel DIsttfbutots 
AI.. Huntsville, Reptron EIctms. .......... . 
CA Fremon1, KEA EIctms. ............... . 
CA Industry, !TAl.. EIctms. Sis., Inc. ••.•..•. 
CA 11Vins. KeIax EIctms. ................. . 
CA Sen Otego, Southland Comps. Inc. ...• 
CA Senta Maria, Garrell Inst & Comps. .•• 
CA Tustin, H.T.s. ........................ . 
CA Ven Nuya, EW EIctms. ............... . 
CA Yorba Linda, CoronaEIctms. ........ . 
FL CIeerwaIer, AIIanIic EIctms. .......... . 
FL Deerfield Bch., Atlantic EIctms. .•..•... 
FL FI Lauderdale, Stock EIctms. ........ .. 
FL Fl Lauderdale, Reptron EIcIms., Inc. •• 
FL Lakeland, Atlantic EIctms. ............ . 
FL Tempe, RapIron Elclms., Inc. •....•..•• 
FL W. Palm Bch., Atlantic EIctms. .....•.. 
GA Norcross, RepIron EIctms., InC. .••.••.• 
IL eer-wllle, VO'JI1Ii1fIf EIctms. ..•...... 
II. Schaumburg, QPS EIctms., Inc. •...•.• 
LScheuntlurg, Reptron EIctms., Inc. .... 
IN indianapolIS, Meunier EIctms. Supp. ••. 
IN IndienapoIia, MAR EIctms. ........... . 
IN Indianapolis, A.M. EIctms. Co. Inc. •.•.. 

205-722-9500 
415-651-2800 
816-968-8515 
714-863-1230 
619-673-3800 
805-922-0594 
714-259-7733 
816-762-9020 
714-283-8185 
813-531-5900 
305-898-8400 
305-976-9875 
305-735-1112 
813-887-0200 
813-854-2351 
407-686-8553 
404-448-1300 
708-880-1300 
706-864-6620 
706-882-1700 
317-835-3511 
317-833-6699 
317-291-7110 

BRILL 
ELEC I RONICS 
(415) 834-5888 
610 E 10th 51 . oakland. CA 94606 

(IOMz) 
(213) 452-8002 

MI 
MN 
MN 

..•. ,. . • . . . .. . • • • ... .. . .. . . • • . • .. .. . .. . Il00-328-8515 
MN MlmeIonka, RepIron EIctms., Inc. •..•. 812-938-0000 
NH SeIem, Otamond EIctms. ••••.••. ;..... 803-894-4420 
NJ WhIppany, A.D.l ...................... 201-428-0510 
NM Albuquerque, BeIairon ................ 505-821-1122 
NY Buffalo, Summit DisIs. ................ 716-887-2800 
NY Ronkonkoma, BaldwIn Comps. CIr. Inc. 

800-845-5808 
NY Syracuse, A.D.R. Tachnlgs............. 315-437-7087 
NO ReleIgh, RepIron EIctms............... 919-87G-5189 
OH Cincinnati, SChuster EIctms., Inc. ...... 513-489-1400 
OH Solon, RepIron. EIctms. ............. ,. 216-349-1415 
OH TwInsburg, Schuster EIctms........... 216-425-8134 
OH Worthlnglan, RepIron EIctms., Inc. ••.. 814-438-6675 
PA Wayne, Peak EIctms. ................. 215-293-9000 
TX Austin, Tonkertronics, Inc. .............. 512-826-4420 
TX Carrollton, RepIron EIctms. ........... 214-702-9373 
TX Dallas, 0II1hEi Shelf Camps. .......... 214-247-(l052 
TX RfchaIdson, Camp. Tachnlg. Corp. .... 214-437-2211 
TX Richardson, 011 the Shelf Comps. ••••. 214-238-0808 
WA Seattle, KAM ......................... 206-382-1300 
WI Mequon, l.ake-View EIctms. Corp. .... 414-3n-82S0 
Can Burlington, AIIemaIe Source Comp. ... 416-335-8385 
Can Calgary, Memco ...................... 403-259-3399 
Can Surrey, Memco ....................... 804-590-1553 

TODD 
PRODUCTS CORP. 

FAX: 516-231-3473 

OH Dayton, K. EIctms. .................. .. 
TX Houston, Cross & Co. ................ . 
TX Houston, Weetern Sis. .............. .. 
VA Fairfax, AII8!lIlc Export ............... . 
WA SeeItIe, ForeIgN EIctms. ............ .. 
WA SeeItIe, Pearl EIcIma. ............... .. 
EXP NY, New YDI1<, Able InIL. Ltd. ....... " • 

TOKlN AMERICA, INC. 155 NIcholson Ln. Sen Jose. CA 
95134, Tel: 406-43.2-8020, FAX: 406-434-0375; Empl: 20; 
SIs. Mgr: Williem English; DIBt. Mgr: William English 

TOKIN MAGNETICS, INC. 1100 Fulton Place, FremOnt. 
CA 94539, Tel: 415-490-7soo. FAX: 415-490-7502; Empl: 
70 

TOKO AMERICA, INC. 1250 FeehenviIleDr. Mt Proepact. 
II.. 80056, Tel: 708-297..()070, FAX: 708-699-7884; EmpI.: 
75; SIs. Mgt: Frank MlgIIanIS8; DIBt. Mgt: Tom QuInlan 

TOPAZ, INC. See Square 0 eo, Power Protection 
Sys. . 

TOPFUGHT, 160 East 9th Ave.. YDI1<, PA 17404, Tel: 717-
843-8901,800-233-9388, FAX: 717-1145-80117; EmpI.: 250; 
SIs. Mgt: Bill CIebaIIoni 

TOPLiNE COMPONENTS, p.o. Box 5100, Garden Grove, 
CA 92845, Tel: 714-899-3830, FAX: 714-891-1l321; ~l: 
50 

TOPWARD INSTRUMENTS. Div. of Hauman, Inc.. 
2031 Ringwood Avenue. Sen Jose. CA 95131, Tel: 408-
434-0898, 1WX: 510-101-2820, FAX: 406-434-9832; 
EmpI.: 1000; DiBt. Mgt: Thomas C. Tri8u 

TORAD CoiL CO. INC. 283 Unden Ad., Wayne, NJ 07470, 
Tel: 201-835-8195; SIs.Iifgr: Dan Gupta 

TOOD PROOUCTS CORP, 50 Emjay Blvd., Brentwood, TORELCO, INC., 14 PaIne Ave.. P. 0. Box 580, Irvington, 
NY 11717, Tel: 516-231-3366; Empl: 250 NJ 07111, Tel: 201-374-8641, FAX: 201-374-7611; En¢: 
.................................... 1)01505,2077-2106 20; SIs. Mgt: Devid R Franklin ....... ; ........ A-1278 
LOC8I Sales OffIces & Reps 

AI.. Huntsville, Glen Whi1e Assoca. ....•.•. 
CA HuntinglOn Ben, Todd Prods. Corp. ... 
CA Sail Jose. Quantum CoeIIIcIen\ Sys. •• 
CO EngIew(lod, Thorson Rocky MIn Inc. 

FL Deerfield Beach, Glen WhIte Assoca. 

205-882-6751 
714-989-8633 
406-432-1070 

.. .... .. . .. .. . .. .. . .. . .. .. • .. ... .. .. .. • 305-570-8545 
FL SateIf~e Beach. Glen Whi1e Assoca. .. 407-n3-3514 
FL Tarpon Springs, Glen Whi1e Assoca... 813-936-7557 
GA Norcross, Glen WhIte Assoca. ........ 404-441-1447 
II. Elk Grove VIg., Control SIs. Inc. ....... 708-595-2110 
Me Towson, Glen Whi1e Assoca. ...... ;.. 301-321-7235 
MA Hingham, Northeest Reps. ............ 617-749-8700 
MI Livonia. Electro Mktg: ................. 313-421-7590 
MI Muskegon, ELectro MKtg. ............. 616-796-1912 
MN Minneapols, R. K. Sales Assoca. ...... 612-571-1001 
MO Grandview, HarriHtanaon Co. ........ 816-783-8200 
MO St Louis; Herrls-Hanson Co. .......... 314-432-3611 
NJ Fairfield, TAM. ....................... 201-575-4130 
NJ Prince1on, Mur1ronic Assoca. .......•. ~ 809-394-3737 
NY Syracuse, I.abIronics ................. 315-455-7314 
NO Raleigh. Glen White Assocs. .......... 919-8411-1931 
OH Deyton. Electro Mktg: ................. 513-890-8322 
OH No. Royalton, Electro Mktg. ........... 215-582-0075 
OR Portland, Venture Mktg. ............... 503-824-0617 
PA Pittsburgh, Electro Mktg. .............. 412-823-5400 
TN Grey, Glen Whi1e Assoca. ............. 615-4n-aaso 
TX Houston, AID EIc1ms. Inc. ............. 713-575-7959 
TX irving. AID EJctrs. Inc. ................. 214-790-4761 
ur Salt Lake CIty, Thorson Rocky MIn. Inc. 

....................................... 801-942-1683 
VA Lynchburg, Glen WhIte Assoca. ....... 804-385-8110 
WA Bellevue, Venture EIctms. Inc. .... , . . . . 2011-454-4594 
WI BrookIieId, Control SIs. Inc. ........... 404-797-9500 

TOREMA USA., INC. 10401 West 0Iftce Drive, Houston, 
TX 77042, Tel: 713-9n-25OO, FAX: 713-9n-5031; FSC 
No.: QB2R8; EmpI.: 10; SIs. Mgr: David P. Snelling 

FAX: 301-860-0302 
TOROID CORP. OF MARYLAND, 608 Naylor MIN Ad., 

Salsbury, Me 21801, Tel: 301-880-0300; EmpI.: 50; SIs. 
Mgt" LennartElmlund .................... A-2442-2448 
Lacel S8Jes OffIces & Reps 

AZ Phoenix, Saguaro Sis. .............. .. 
CA Anaheim, Texel ..................... .. 
CA Sen Otego. Texel .................... . 
CA Sen Jose, Marketing Co. ............ .. 
CA See! Beach, Texel .................. .. 
CA Simi Valley, Texel .................. .. 
IL Wheeling. Ed Joyner & Co. ......... .. 
MA Soutl1boro, SulHven Tech. Sis. ••••.••• 
NJ Newlon, T & K SIs. .................. . 
NY Clark MIllS, KLM Gamer ....... , .... .. 
NY Pi1tsfrod, KLM Gamer ............... .. 
NY SmIth1own, T & K SeIes. ............ .. 
PA Huntingdon Valley, Ed leiby & Assoc. 

PA Huntingdon Valley, Ed leiby & Assocs. 

802-881-1858 
714-996-2941 
619-580-1050 
408-272-6836 
213-596-9411 
805-582-1223 
708-520-1200 
50&485-2215 
201-579-7854 
315-853-8128 
716-381-9350 
516-724-3458 

215-659-8938 

.,..................................... 215-559-8938 
VT Ludlow, Verro & Assoc. ............... 802-228-5240 

TODD SYSTEMS, INc.. 50 Ash Sl, Yonkers, NY 10701, VA AlexandrIa, Ed leiby & Assoca. ....... 703-360-9039 
Tel: 914-983-3400, FAX: 914-983-3508; EmpI.: 45; SIs. Can Nepean, ant, Ellam & Assoc. Ltd. ..... 613-727-3892 
Mgr: S. Edwards ......................... A-2438-2441 

Local Di8ttIbutoI8 
AI.. Mobile, Kretzer's Inc. .................. 205-438-5811 
CA Sen Frenci8co, Aria Corp. ............. 415-550-8805 
CA Sen Francisco, Delray Dlalr. .......... 415-7n-4405 
CT Norwalk, Perk PlaIr ................. .,. '203-853-2010 
FL MIaIri, Gay Mer, Inc. .................. 305-371-0765 
FL MIamI Ben, B. Frank Inc. .............. 305-881-8227 
GA Macon, GijJII Corp..................... 912-745-2897 
I\. SkokIe, SergailtWeIch Inc. ............ 312-8n-oBOO 
LA New 0rIBIs, Gulf Marine SOpp. •••••• 504-525-8252 
Me BeIhesda; Albee SIs. .......... :....... 301-897-11088 
MA Revere, ~'s ........ ............... 817-547-8900 

8' 
7/.i:JRf) TEL 

PRODUCTS _ I INC. 

FAX: 816-763-2278 
TOROTEL PRODS. INC., 13402 s. 71 Hwy. GrandvIew, 

MO 84030-3199. Tel: 816-781-8314; Empl: 250; SIs. Mgt: 
H. Foland ................... A-1274-1277, 2448-24111 

804 North American offices 'only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
LDcaI SaJes OffIces & Reps 

AZ TeqIII, Gassner & CtBJk Co. ......... . 
CA Redwood City, Hickey Ind. Sis. •....•.. 
CA Santa Ana, CaHlomla EIcIm. MkIg. •.•• 
co MonwnenI, Sunblrd Ind. ....•......... 
FL Orlando, Perrott Assocs. ••.....•••...• 
IN Greenwood, Valentine & Assocs. ..... 
KS 0varIancI PI<, CDC Inds. ••.••.•....••• 
MD Baltimore, DIcIci80n SIs. Co. ....•..•... 
MA LoweI~ Underwood Sis. ....••....•.•.. 
GA AIIIIrQ, L&D, Inc. .••.•..••••......•..• 
NY Northport. R P. Luce & Co., Inc. •...••• 
NY Syracuse, Rep Tech. Inc. ............ . 
NC Raleigh. L & 0, Inc. •....•.••..•••.•.•. 
OH New Lebenon, J. N. Bailey & Assocs. 

602-II6IHI037 
415-594-9978 
714-835-2702 
719-481-2900 
407-830-00II4 
317-888-2260 
913-642-2214 
301-823-0923 
508-256-8191 
4CJ4..395-7079 
511>-754-5064 
315-437-2845 
919-292-3201 

..................••.•...•.•.......•... 513-687-1325 
PA Langhorne, RP. Luce & Co. ..••••••.•• 215-757-3518 

TOROTRON CORP, 519 South FIfth Ave..Mt Vernon. NY 
li>55o, Tel: 914-664-2050; ~: 14; SIs. Mgr: Miriam 
Z8nger •..•......•.............................. 1)01330 

TORQ CORP. 32 W. Monroe St., Bedford, OH 44148, Tet 
21&-232-4100. FAX: 21&-232-4104; EmpL: 50; SIs. Mgr: 
Lee Seebeck 

TORTRAN INC, 915 Pembroke St., BrIdgeport, CT OBBOB, 
Tel: 203-367-5188, FAX: 203-384-8120 •.•.••.. Ao2447 

TORWICO ELCTRNS. INC.. 410 Oberlin Ave. South, 
Lakewood, NJ 08701, Tel: 808-364-1800, FAX: IIOB-363-
8234; EmpL: 200 

TOSHIBA INSTRUMENTATION DIV. Toshiba Inti. 

MI Uvonia, GiesIIng & Asaoc. •••..•...•.. 313-471H1108 
CA Santa Clara, PInnacle SIs. ••••••.••.•. 40&-249-7400 
CO Denver, Wee! •..•.•.......•..•........ 303-4n-8180 
FL Maitland, ElR •..•.........•.•....•..•• 407-880-8800 
GA Norcross, EIecIrarnaI1t ••••••••••••.••• 404-44&-7915 
IL ArlngIOn HgIs., Me SIs. ••.•..••••..••• 312-3I12-1I49II 
IN Cannel, Gleeting & Asaoc. ......•..••. 317-844-5222 
IA Cedar RapIds, ATS •..•.•••.....•..•.. 319-393-8280 
MD RockvIlle, CEtech ••......•. . .. . . •• . •• . 301-590-0111 
MD TImonium, CEtech .•..•.•...••....••.. 301-88&-0315 
MA Randolph, HaIch • . .. . . . . . . . . . . . .. . . . . . 617-983-3308 
MI Coloma, GiesIIng & Assoc............. 616-46&4200 
MI Uvonia, Gleeting & Assoc. ............ 313-471H1108 
MN Minneapolis, Scott EIc:tm •.•.•..••..•. 612-929-2965 
NJ MountaInsIde, Henry G. Richter •..••.. 201-233-4615 
NM Alburquarque, Cantec SIs. •••...•.•••• 505-869-9165 
NY FayellBVflle, Henly G. RIchter ..•.••..• 315-637-8713 
NC Raleigh, L & 0 Inc. •....... . .. . . . . . . . . . 919-87&-5301 
OH CincImatl, Gleeting & Asaoc. ..•..••.. 51a.365-1105 
OH Cleveland, Gieeting & Assoc. ......... 21&-261-9705 
OK Tulsa, HughJ. DeIey ••.•••••..••••••• 918-494-7711 
OR Beaverton, Quest MkIg. •••. • •• • • • . . • . • 5OH41-73n 
PA Phoenixville, Henry G. Richter ..•..... 215-495-6176 
PA PIttatug, Gleeting & Assoc. .......... 412-828-3553 
TX Austin (xtaI), Rice Entpr. ......•..••... 512-355-2296 
TX Austin (SIMM), GeRln-Moore ..•...... 512-244-2659 
TX Ft Worth (xtaI), Rice Entpr. ........... 817-497-5264 
TX Plano (SIMM), Gardin-MooRl •.••••.•• 214-985-1193 
UT Sell Lake City, Wee! .....•...........• 801-292-6797 
WA Bellevue, Quest MkIg. .•.•.•.••••••..• 20&-747-9424 
inti Sen Gennen, DIgit-Tech. Sis. •... . . . . . . 809-892-4317 
Can Mlssis8auge,OnI., Canadian MkIg. Technlgs., Inc. 

· •. . .. . • . • . .. . . . . .. . .. . . . . . . . ..• . .. . . . . 411H112-0900 

Corp., 5354 S. 1291h E. Ave., Tulsa, OK 74134, Tel: 91&- TOYO SPECTRUM CORP. 2934 Corvin DrIve, Santa' 
252-3548,FAX:91B-250-8023;EmpL:2O; SIs.Mgt:Lewts Clara, CA 95051, Tel: 40&-720-8877, 800-339-1981, 

E. SmIth TB.EX: 297584 TEAM UR FAX: 40&-720-9843; SIs. Mgt: 

TOTAL POWER INTERNATIONAL, INC., 418 Bridge 
BiU NIcklin 

St., Lowel~ MA 01650, Tel: 508-45a.7272, FAX: 5OB-45a. TRACEWELL ENCLOSURES, INC. 567 Enlerpdee 
7395; EmpL: 15; SIs. Mgt: Patrick Lelendre ...• 1)02107 Dr. Westerville, OH 43081, Tel: 614-841H1175, BOIHI4B-
AlI_ not listed call TP.L direcl5OB-45a.7272 4525, FAX: 614-848-4450; EmpI.: 50; SIs. Mgt: Waller G. 
LDcaI SaJes OffIces & Reps Waldron .......••.•...•.. .•....•..•..•.... C01120-1125 

AZ Tempe, Thor Engrg. ..•.•.•••.••••...• 802-431H1494 
CA laJoIe, K&SAssocs. ....••........• 619-45a.572O TRA-CON, INC. 55 NcrIhSt., MedIord, MA02155, Tel: 617-
CA Sen Jose, ByIec SIs., Inc. •••••••••••.• 408-435-8004 391-5550; EmpL: 55; SIs. Mgr: Den Rcmanow 

TRANSF 
L.oceI DIIIttIbuIots 

AZ ScoIIIIdaJe, SpIriI EIcIma. ..•.•••••••.•• 
CA MIn. View, Comstock DIstrs., Inc. •••••. 
NY Ronkonkoma, Compucon DIaIr. Inc. •.. 
PA Conshohocken. MLC DIstrs., lid. ..... . 
TX Dalles, Thorsen Co. .•.•.......•..•..•• 

802-998-1533 
415-961HOl 0 
518-981-8610 
215-825-31n 
214-233-5744 

TRAK MICROWAVE LTO. TRAK Microwave Corp., 
3/4 Undsay Court, Dundee TechnIg. PI<, Dundee, ScoIIand 
DD2 lTV, Tel: 44-382-581509, FAX: 44-3B2-582643; 
EmpI.:3O 

FAX: 813-886-2794 
TRAK SYSTEMS, DIY. TRAK MIcrow_ COrp., 

4722 Eisenhowa" Blvd., DepL E-l, TeqIII, FL 33834-83111, 
Tel: 813-864-1411, TELEX: 52-827, TWX: 810-878-9140; 
FSC No.: 11165; SIs. Mgt: Thomas L RabarIII 
.................................... 1)01078,11 ..... 11. 

LDcaI Sales 0fffce8 & Reps 
AL Huntsville, Magaro & Assocs. ......... 205-882-0627 
AZ Phoenix, J. SmiIh Assocs. . . .• . . • . .. .• • B02-267-Cl981 
CA HuntingIon Beech, ScientIIfc Dvcs. West 

.•.•••••.••...•.•.•..•.••.••••••••••• •• 714-840-3501 
CA San DIego, Scientific Dvcs. West...... 619-268-9835 
CA Sen Joee, Scientific Dvcs. Wee! . . . . . • . 4OB-554-0455 
CO Parker, Howard Assocs. ...•..•..•.•.• 3Oa.641-5755 
FL Sarasota, Bass Assocs. .............•• 81a.379-1408 
GA AIIIIrQ, Magaro & Assocs. .•.....•.•.. 404-451-8662 
IN Ft Wayne, TX Sis. indiana ....•......• 219-489-4447 
MD Andover, SareI Assocs. .•.••........•• 508-475-9332 
MD Annapolis, Blackwood Assocs. ....•••. 301-268-3689 
NM AiIluquenpI, J. SmiIh Assocs. ...•..•. 505-345-8501 
NO G.--.aboro, Magaro & Assocs. ..•••.. 91. ~262-4424 
OR Por1Iand, ScientIIfc Dvcs. West .•••..•. 5Oa.24IHI34O 
PA Philadelphia, Rabel Assocs............ 215-922-8914 
TX ArlIngton, J. T. HousIon Assocs. • . . • . . . 617-265-2931 
WA Bellevue, ScIentiIic Dvcs. West •....•• 208-837-Cl945 
Can Ottawa, GIga Tron Assocs.; lid. ....... 61a.225-4090 

CA Torrence, Amasco •.•••.•...••••.••••. 21a.781-9494 
CT Weston, Paquette Elclms. . . • . . . . . . . . . . 2Oa.544-8424 
CO Denver, WEST Inc. ...............•..• 303-4n-8180 
FL Ft Myers, Rainbow SIs. .•..•...•....•. 813-482-0019 
GA Ulbum, The PhIlHp-MalthewCorp. .•.. 404-381-1862 

TRACOR FLIGHT SYSTEMS, INC., Tracor, Inc., A TRANSAMERICA OElAVAL. INC.. See IMO CelaYa!, 

IL Brookfield, Synmerk ...••.••.••••••.•. 41 .... 781-4n5 
IL PalatIne, Vine Sis., Inc. .•...•.......... 7011-934-5476 
IN Indianapolis, Mclvfield MkIg. •••..•••.• 317-541H19B9 
IA Cada" RapIds, CompieIe SIs........... 315-393-7810 
MD Ellicott CIty, Technology SIs. ••••••.••• 301-461-7802 
MA Marlboro, JOS Reps. •• • • • • •• • •• • • . . • • • 508-460-0187 
MI Brighton, AP. Assocs. . .... .. ..•..•.. .. 31a.229-8550 
MN Oakdale, Compiete SIs. •.....•........ 612-731-2923 
NJ Kenvi~ ~ for EIctms. ...... 201-827-8662 
NY Albany, Lynn Assocs. •.•.•...••....•.. 518-459-1239 
NY Buffalo, Lynn Assocs. ••••.•••••.••.... 718-631-1l054 
NO Klng, The PhIllip- MaItOOw Corp. ••••.• 919-9Ba.9790 
OR PortlInI, Index, Inc. •...•..•..••••••••• 5Oa.297-3364 
PA GIbsonIe, Lynn Assocs. ............... 412-443-3670 
TX Dalles, Rem Con1Jonents . . . . . . . .. . . . . 21 .... 234-1069 
UT Sell Lake CIty, WEST Inc. •. .....•..... 801-292-8787 
WA Bellevue, Inex, Inc. . .....••...•..•.•.•. 20&-451-11635 
WA Lynnwood, Blair HIrsh Co. ......••.•.. 2O&-n4-8151 
WI Appleton, Vine SIs..................... 41 .... 731-8873 
Can MIssIssauga, RFM EIecIro Sis. Inc. .... . 416-8n-0027 

LDcaI DIsIribuIDnJ 
FL 0riInl0, Rainbow Sis. ............... . 
GA Norcross, GMT DIst. •••.•.•.•..••••... 
MA Framingham, JOS Reps. .••.•..•.•••.. 
MA Marlboro, Now/JDS Reps. •.•.••.••.•. 
MI ~ Applied Power Inc. ......•..• 
PA Reading, Ilarbey EIcIrns. ............. . 
TX Hcuston, Wolford ..•.••..........•.... 
TX Richardson, 0II1he She •..••........• 

305-65B-l0B2 
404-263-0421 
509-872-5876 
508-460-0187 
312-227-3804 
215-376-7451 
71a.B47-3583 
21 .... 238-0808 

TOTAL TEMPERATURE INSTRUMENTATION, INC. 
PO Box 1073, 30 Krupp Dr. WiUls1cn, VT 05495, Tel: SOl!-
883-0085, FAX: B02-86a.ll93; EmpI.: 5; SIs. Mgr: Bob 
Berman; Dist. Mgt: Bob Berman 

TOWER ELECTRONIcs, INC. 281 S. Commerce CIrcle, 
Fridley, MN 55432, Tel: 612-571-3737, FAX: 612-571-5805 

TOYOCOM USA INC. 617 E. Golf Ad, Ste. 112, Arlington 
HeIghts, IL 80005, Tel: 709-593-8780/1-800-TOYOCOM, 
FAX: 708-593-5878; EmpL: 10; SIs. Mgt: Selk:hi 0rn0I0 
..•..•..•. ..•...•.••.... ......•. .....•.. ... A01472-1462 

L.oceI Sales 0fffce8 & Reps 
AZ Tempe, Cantec SIs. •.•.•......•....••• 802-345-1278 

• CA Irvine, English/Demeo................ 71 .... 75a.1950 

Westmark eo. 1241 E. Dyer Ad, Santa Ana, CA 92705, Inc., CEC Instruments DiY. 
Tel: 714-882-0333, TWX: 51().601-1467 FSI HDQT; FSC 
No.: 68468; En1lL: 550; SIs. Mgt: A. MalIamo 

FAX: 813-886-2794 
TRAK MICROWAVE CORP, 4726 Eisenhoww Blvd., 

DepL E-l, Tempe, FL 33634, Tel: 813-864-1411, TELEX: 
52-827, TWX: 810-878-9140; FSC No.: 12855; SIs .. Mgt: 
Thomes L Roberts; Dist. Mgt: Sharon AItirnari 
.•. ..•.•....•.•.•...••.•... A01828-1833; 1)01078, 1184 

LDcaI SaJes OffIces & Reps 
AZ Scottsdale, Thcrson Desert SteIes, Inc. 

· . . . . • . . • . . • • . . . .• •• •. . •. . • . . . . • . .. . . .. 802-998-2444 
CA Granada. HIlls, S & S Techn~ Inc. •••• 818-368-2868 
CA Mountain VIew, Diaman Bakner •.. .. .. 415-989-3010 
CA Redondo Bch., S & S Techlg. Inc. ••••. 21 a.379-9335 
CA Sen DIego, S & S Technlg.lnc. ....... 619-484-2996 
CO Parker, Howard Assocs. ••..••..•..••. 303-641-5755 
FL Melbourne, Jerry Williams, Inc. ........ 407-258-7700 
FL Tempe, M. Lader Co. .•.........•..•.. 81a.264-1444 
WA Bellevue, Alva Hudson .......•....... 208-455-0773 
GA Lewrencevtlle, M. Lader Co. •••...•...• 404-985-8057 
IL Mt PIOspect, Cain-Forlaw ....•...•... 708-25a.3578 
IN Ft Wayne, TX Sis. Indiana ..••.••.••.• 219-489-4447 
IA Cedar Rapids, J.R Sis. Engrg. •........ 319-393-2232 
MD Columbia, M. Lader Co. ..••........... 301-361-1550 
MD Conowingo, M. Lader Co. •.....•...... 301-379-3449 
MA Andover, Bea Asaoc. . . . . • . . . • . . •. . .. . . 508-475-2124 
MO Florissant, Blair Engrg. ...•.•...•... ,.. 314-831-4089 
NM AIbuqu8rque, Thorsen Desert SteIes, Inc. 

• • • •• • • • • ••• •• • • • • • • • • • • •• • • •• • • • • • •• • • 505-29a.6555 
NY Uverpoo~ R&D Assocs. ..•.••..•..••.. 315-457-0100 
NY New Rochelle, Ascor EIcIms. ..•..••.. 91 .... 235-8838 
NC G.--.sboro, M. Lader Co. •.••..•..••.. 919-874-8970 
PA Conshohocken, M. Lader Co. .••.••..• 2t5-825-31n 
TX AUstin, Thcrson Co............ ••• •.•.• 512-345-1985 
TX Dalles, Thcrson Co. .••.•.•.•...•.••.•. 21 .... 233-5744 
TX Hcuston. Thorsen Co. ................ 71a.551H1205 
Can 0tIawa, GIga Tron Assocs. Ltd. ...•..• 61 a.22S-4090 

TRANSAMERICA OElAVAL. See IMO DeJavaI, Inc., 
Gems Sensors DiY. 

Trans American Transformer Inc 

FAX: 516-928-0852 
TRANS AMERICAN TRANSFORMER. 26 HUlse Ad, 

E. SeIauk8I, NY 11733, Tel: 51 B-92B-0762; FSC No.: 
61619; EmpI.: 30 ...•.••......••.•.•....•.•.••.• Ao2452 

TRANSCO PRODUCTS, INC. Subsidiary of DaIron 
Systems Inc., Vard Newport. Camarilto, CA 93012, Tel: 
805-987-8007; TELEX: 857579, FAX: IlO5-484-OB3O; FSC 
No.: 62152;~: 300; SIs. Mgt: A. Kwor\ V.P. of Mktp. 

TRANSDUCERS & SYSTEMS, A PrIme 
Technology Company, Twin Lakes Ad, PO Box 165, 
N. EIranIord,CT06471, Tel: 203-481-5721, TWX: 71().452-
3092, FAX: 203-481-8937; EmpI.: SO; SIs. Mgr: J. L 
Jamieson •.••.•...•.•...•.•••.•....••••...•.... 1Jo1847 

All _ not listed consuIIlacIory, N. Branford, CT 

L.oceI Sales OffIces & Reps 
CT Suffield, DIgiIaI & Analog SIs. .....•... 
IN indianapolis, RlxanAsaoc. .........•.. 
OH Dayton, RIXAN Assocs. .•..•....•.••.. 
PA Bensalem, Rixen Asaoc. ............. . 
SO ~,Traak InsIrUmen1atfon .......•.• 
TX HUmble, Talon Tech. Sis. ., .•..•....•• 

203-688-1664 
51a.279-4216 
51a.279-4216 
51 a.27B-4216 
BOa.292-8BOO 
713-852-3982 

TRANSDUKTOR, INC. See UIYeco, Inc. 

TRANSENE. RIa 1, RcwIey, MA 01989, Tel: 508-948-2501, 
FAX: 508-948-2208; Err¢: 21; SIs. Mgt: H. Femino 

TRANSFORMER DESIGN, MTE CorporatIon, W147 
N9525 Held OlIve, Menomonee Falls, WI 53051, Tel: 41 .... 
253-8200, FAX: 41 .... 25H222; _ 120; SIs. Mgt: John 
A. Houdek 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol w. 805 



TRANSF . Manufacturers and' sales Offices Directory 
TRANSFORMER TECHNOLOGIES, INC •• 52 PU\n8in MI AM Arbor, Ashby Assocs., Inc. ........ 313-995-4082 MA Wakefield, H.c. Jappe Co. ............ . 817-245-9369 

215-89l1-0700 
51&-861H15OO 
315-884-9620 
216-461-8333 
214-699-0383 
206-455-3894 

St, Mt Vemcin, NY 10550, Tel: 914-668-1600, FAll:: 914- MN St LooIs PI<., EIctm. Innovators, Inc:. ... 612-922-2945 PA 
668-4794; EmpL: 15; SIs. Mgt: Thomas Quaglierl Me Florissant, WEB Assocs./EIctms. ..... 314-921-5720 ~ 

Westchester, Ruseell Assocs.' .... ' .••.. 
Bay Shore, Russell Assocs. ......... .. 

..................... : ............................ A.2453 NJ ~TechSis. ...................... 201-697-1961 
NJ Hasbrouck Hgts., Comp-Tech Sis. .. ;. 201-28IH400 OH 
NY E. Syracuse, Advance CompOnenls .;. 315-437-6700 ~ 

MorrlsvlIIe, Naylor ~ Co. ... ; ..... .. 
Cleveland, D. SteIIen & Assocs. ••..... 
DaIIaa, Russell Assocs. ... ; .. , ...... , .. 
BeIlevue,~11 Assocs. ...•.•..•.••. 

Local SaIeB OffIces & Rep$ 
IL Highland Plt,Micl-Tek MkIg. ........... 706-831-1130 
NJ . Brunswick, Synergy SIs. ............ ..201-828-5090 
VA Ashland, GIasI!cock Assocs. .......... 604-796-2125 

TRANSICOIL. INC., Eagle-Picher. P.O. Box 9011, Valley 
Forge. PA 19485, Tel: 21&-539-4400. FAX: 215-539-3400; 
FSC No.: iI26a6; EmpI.: 290 

TRANSICOIL .INC., . Penn Airborne Products. 950 
Industrlal.Hwy. Southamplcin, PA'I8966, Tel: 215-355-
3400, TELEX: 834-759, FAX: 215-322-2194; FSC No.: 
25805; EnipL: 41; SIs. Mgr: Claude Mercier 

NY Endicott; Advanced Cor\-pI. Corp. ..... 607'78&-3191 
NY HIckSville, eomp.Tech Sis. ............ 516-593-2628 
NY Kingston, Advanced Co",," Corp. ... :. 914-336-1730 
NY New York, Raburn AgencIes, Inc. ..... 914-966-1016 
NY Rochester, Advanced Cor\-pI. Corp. ... 716-544-7017 
NY Scottsvllle, Advanced Camps. Corp. '" 716-889-1429 
NC Raleigh, Reynolds & Assocs., Inc. ..... 919-876-0262 
OH ArcI!nurn, Ashby Assocs., Inc. ......... 513-692-8713 
OH Cleveland, Ashby Assocs., Inc. ........ 216-461-0826 
OR Portland, Topp Engrg. SIs. Corp. ...... 503-244-7285 
PA PHtsburgh, Ashby Assocs. ,........... 412-343-5105 
PA Southampton, Campbell Assoc. ... . ... 21 &-322-8630 
TX Lewisville, Jim Hughes Co. ............ 214-221-1536, 

TRATEC OF CALIFORNIA, INC., 3802 MaIn St Ste. 3, 
Chula VISIa, CA 91911, Tel: 619-476-1155, ESVLNK: 619-
476-1176; EmpI.: 250; SIs. Mgt: Dele FDic 

TREE TECHNOLOGIES CORPORATION, Baird 
Rssearch PIt, 1576 sWeet Home Rcl. BufIaIo, NY 14228, 
Tel: 716-686-4640, F,Al(: 716-836-3830; EmpI.: 8; SIs. 
Mgt" VICtor Demjanenko, PHD. . 

TRANSICOIL INC., Robinson-Halpern Products. 2560 UT 214-221-1538 . 
General ArmIstead Blvd., Trocip!Ir, PA 19403, Tel: 21&-539- "A Murray, Eicom .......... 801-262-2400,601-262-2472 

TREK INCORPORATED, 3932 Salt Works Road. MedIna, 
NY 14103-0231, Tel: 716-796-31:40, FAX: 716-796-3106; 
EmpL: 141; SIs. Mgt: Peter R Bossard, Ph.D.; DIst. Mgt: 
Mark J. DelucIa 

4400 FAX 21 <-539-3400 EmpL 300 SIs u... F . v. Alexandria, Dyna-Rep Co. ............ 703-354-1222 
• :.,. ;:; .. nil': ranCIS WA Bellevue, Topp En~ Sis. Corp. ...... 206-747-5400 

TREMETRICS INC. Baker Hughes Incorporated, 6500 
Traoor La. Bldg. 27, Austin, TX 78725-2100. Tel: 512-929-
2051, TWX: 910-674-1368, FAX: 512-829-2747; FSC.No.: 
83409; EmpL: 160; SIs. Mgt: WilHam R M..-phy. DiIJl. Mgt: 

Mashintonlo . Can Weston Ont, Duncan InsIrs. Canada L1d. 

TRANSISTOR DEVICES, ·INC., iT4 s. ~ St, 
Randolph, NJ 07869, Tel: 201-361-6622, FAX: 201-361-
7665; FSC No.: 09004; EmpL: 650; SIs. Mgt: Don Fedderly 
.................................... 1)01331,2108-2109 

Local SaIeB Offices & Reps 
AL Huntsville, Reynolds & Assocs., Inc. ... ?O5-539-1485 
AZ Sco\1sdaIe, Dave Menegay & Assocs. 

.. .. . . . .. • .. .. .. .. .. . . . . . .. .. .. .. .. .. ... 602-994-9519 
AR EI Dorado, Kemp Instra. .. .. .. .. .. . .... 501-662-5669 
cA Bakersfield, FLW, Inc. ................. 805-396-0720 
CA Campbel~ SMA .... .. .. .. .. .. .. .. ...... 406-370-6900 
CA Canoga PI<, FLW, Inc. ................ 816-719-0037 
CA Carlsbad, FLW, Inc. ................... 61~5251 
CA Costa Mesa, FLW Inc. ................ 714-751-7512 
CO Denver, EIcorn, Inc. ................... 303-337-2300 
CT Wlller1own, May Technlg., Inc. .....•.. 203-274-3777 
FL Coral Spring, Reynolds Assocs., Inc. .. 305-344-4536 
FL. Melbourne, Reynolds Assocs., Inc. .... 407-259-7000 
FL Newport Richey, Reynolds Assocs., Inc. 

. .. . .. .. . .. .. .. .. .. . . .. . .. .. .. .. .. .. . .. 813-372-8369 
GA Duluth, Reynolds Assocs., Inc:. ........ 404-476-4992 
IL Wheeling; Ed Joyner & Co. ...... :.... 312-520-1200 
KS Overland PIt, WEB Assocs./Elctms. .. 913-381-7986 
MA Lexington, E. F. Delfino, Inc. ........... 617-862-1118 

IMPROVED-DESIGN 
HEAT SINKS 

PRESS PACK 
HEAT SINKS 

COMPLETE LINE 
OF NATURAL AIR 

II~· 

COMPLETE 
LINE OF 

FORCED AIR 

We fabricate heat 
sinks to your 
sp~ci'ications . 
Write for 
NEW CATALOG. 

tran:tec 
COil P 0 fl A T I Q N 

P.O. Box 1044 - Columbus, NE 6B601 
Phone (402) 564-2748 

.... : ............... : ........... , ...... 416-742-4448 
Will Hoover 

TRANSKlNETIC SYs. 110 Shawmut Ad., canton, MA 
02021, Tel: 617-826-3000; EmpL: 17; SIs. Mgt: D. TREND CIRCUITS, 44358 Old Warm Springs Blvd., 
Pettijohn . Fremont, CA 94538-8148, Tel: 415-651-1150, FAX: 41&-

651-5763; EmpL: 142; SIs. Mgt" Colleen Frisz 
TRANSMAGNETIcs, 210 Ad8ms Blvd., Farmingdale, NY 

11735, Tel: 516-293-3100,1WX: 510-224-6420,FAX:516- TREND OLC, card Technology, 70 Eisenhower Dr. 
293-3783; FSC No.:I7755; EmpI.: 44; SIs. Mgt: Fred Paramus, NJ 07652, Tel: 201-845-7373, FAX: 201-845-
Haber .................................... D01196-1199 3337; EmpL: 60; SIs. Mgr: Joseph R La Manna 

TRANS METRICS. INC., 5325 NaimanPkwy Ste.E, Solon, TRENT, INC. 201 Leverington Ave., Philadelphia, PA 19127, 
OH 44139, Tel: 216-246-2229, FAX: 216-246-7760; FSC Tel: 215-482-5000, FAX: 215-482-9389; EmpI.: 55 
No.: 6665; Empl.: 20; SIs. Mgt: James N. DieI!Ich 

TRANSONIC SYSTEMS INC. 34 Dutch Mill Road, Ithaca, 
NY 14850, Tel: 607-257-5300, TELEX: 413523, ESVLNK: 
62050974; EmpL: 40 

TRANSTECHNOLOGY ELECTRONIcs. 
Transtechnology Corporation, 6600 Allan FIcI., Peoria, 
IL 61815-1594. Tel: 309-693-3300. TWX: 51Cl-39o-3691, 
FAX: 309-693-3308; FSC No.: 30483; ErnpL: 280; . SIs. 
Mgr: Arthur J. Mailamo, Jr.; DiBt. Mgt: Arthur J. Mailamo, 
Jr. 

Local SaIeB OffIces & Rep$ 
CA San Jose, B.J. White .................. 415-837-7201 
CA Woodland Hills, Cal Ward Sis. ........ 816-893-2202 
FL AIIamonIe Springs. Krebs Myloo Assoc. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . 407-786-9333 
GA Atlanta, Krebs Myton Assoc. .......... 404-399-7895 
IL Hillside, Cadre Tech. Rep., Inc. ........ 706-449-3900 
IA Blue Grass, Rothkopl & Assocs. ...... 316-381-4396 
KS Ollllhe, Rothkopf & Assocs. .. .. . ...... 913-829-8896 
Me Baltimore, Hagy Assocs. .............. 301-831-2022 
MA Sl louis, Rothkopf & Assocs., Inc. .... 506-651-4010 
NM Albuqerque, H & H EICtms. ...•.•..... 505-889-3300 
NY Slllauket, Smith Engrg. SIs. ........... 516-669-6514 
OH TIppCIty, Cleary Sis. Co. .............. 513-867-7703 
PA Newtown Square, Hagy Assocs. ...... 215-459-0504 
TX Centerville, MC2 ....... .. .. .. .. .. .. .. . 801-296-3366 
TX Colleyville, DeArmond EnIprs.......... 817-267-2048 
TX Dallas, M-Rep ........ ,...... ......... 214-494-5711 
VA Charlottesville, Pdg SIs. .... . . . . . . . . . . . 804-979-7085 
WA Bellevue, Lehr Assocs. . . . . . . . . . . . . . . . . 206-453-9993 

Loc81 DistribiJtots 
CA Brea, AeroIIite ........................ 714-773-4251 
CA Van Nuys, Air Electro ................. 816-968-4400 
WA Auburn, Wast Alr Inti. ................. 206-831-1000 

TRANSTECTOR SYSTEMS, INC. P.e. Box 300, Heyden 
Lake, 10 83835, Tel: 800-829-2901, TELEX: 1 so-
977TRANSTECPFLS, FAX: 206-772-9016; FSC No.: 
30992; EmpL: 150; SIs. Mgr: Mary Munger; DIst. Mgt: 
Mike Sweeney 

TRIAC ELECTRONIC SYSTEMS, INC., 87-27 Myrtle 
Ave., Glendale, NY 11365, Tel: 716-441-4759, lWX: 
221500 ASAS ATT TRIAC; EmpL: 35; SIs. Mgr: Victor 
BotnIck 

TRIAD POWER SYSTEMS, See Behlman 
Engineering 

THE TRIANGLE TOOL GROUP, INC. Cameron Rcl. 
P.O. Box 1607,Orangeburg, SC 29115, Tel: 803-534-7010. 
FAX, 803-536-6632; FSC No.: 30106; SIs. Mgt: Herbert L 
T~ . 

TRICONEX CORP. 15091 Bake Parkway, Irvine, CA 
92718, Tel: 714-768-3709. 800-325-2128 (outside ca~ 
FAX: 714-768-8601; EmpI.: 60; SIs. Mgr: Peter a 
Robinson; DIst. Mgr: Paul Hamilton 

TRICON INDUSTRIES, INC., Brazing Alloys & 
Chemical Products DiY •. 5000 Chase St, Downers 
Grove.IL 60515-4012, Tal: 708-983-0220. FAX: 708-963-
0289; Eq>L: 19; SIs. Mgr: T. R Boedeker 

TRICON INDUSTRIES, INC., Electromechanical 
Division, 2325 Wisconsin Avenue, Downers Grove, L 
60515-4076, Tel: 708-964-2330, FAX: 706-964-5179; 
EmpL: 289; SIs. Mgt: Robert S1ev_ 

TRIDAI<, 1120 Federal Rei, BrookIIeId, CT 06804, Tel: 203-
775-1287, TELEX: 62009593, FAX: 203-775-4376; EmpI.: 
20; SIs. Mgt: Frank Barbera 

TRIDYNE PROCESS SYSTEMS, DBI Industries, 80 
Allen Ad., So. Burllnglon, VT 05403, Tat 802-863-6873, 
FAX: 602-860-1591; ErnpL: 35; SIs. Mgr: Bonnie 
Rou_ 

TRIGON/ ADCOTECH. Oynatech, 100 s. Milpitas Blvd., 
MIIpi1es. CA 95035, Tel: 406-946-4300;' FAX: 406-283-
9217; Eq>L: 50; SIs. Mgt: Gary Dotzler 

TRILITHIC, INC. 9202 E. 33rd St, Indianapolis, IN 46236, 
Tel: 800-344-2412, FAX: 317-69&-3613; FSC No.: 23042; 
EmpL: 120; SIs. Mgt: D. Distler 

TRANS-TEl<, P.O. Box 338, Ate. 83, EIHngton, CT 06029. TRILOBYTE COMPUTER CORPORATION, 14477 
Tel: 203-872-8351, TELEX: 99207, FI\X: 203-872-4211; CIIIaIlna St, San Leandro. CA 94577. Tel: 41fi..89fi..ll00, 
FSC No.: 27109; ErnpL: 40; SIs. Mgt" William R Padin TWX: 910-350-0171, FAX: 415-88&-2244; EmpL: 15 

TRAN-TEC CORP., Box 1044, Columbus, NE 66601, Tal: 
402-564-2748, FAX: 402-564-4948; EmpL: 46; SIs. Mgt: 
Cliff Schroeder' 

Local SaIeB OffIces & Reps 
CA Redwood CiIy, Woodworth Co. ....... 415-365-0252 
CA Tustin, Sierra-Pacific Engrg. Co. ....... 714-731-3411 
CO Lafayette, Pierce-Robbins Assocs. .... 303-665,3296 
FL Palm Bell. Gardens, Russell Assocs... 305-627-1503 
GA Atlanta, Ruseell Assocs. .............. 404-255-6422 
IN Fl wayne, Scott EIctrna, Inc:. .......... 219-486-5690 
IA Hiawlllha, AId SIs. Co. ........ ,....... 319-393-8392 
MD Bel Alr, Russell Assocs. .............. : 301-879-9180 

. '~. . Tltl-MAG. 

"""........ " 

Inc. 

FAX: 209-651-0188 
TRI-MAG, INC. 1601 N. CImcyCt, viSalia, CA 93291. Tel: 

209-651-2222, TELEX: (ITT) 4994462; FSC No.: 64771; . 
EmpL: 80 .. ;.. .. ...•...... A·1848-1848; 1)02110-2113 
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Manufacturers and Sales Offices Directory 
/.Dcal SaI8s Offices & Reps 

AL Huntsville, EP~ Inc. ................. .. 
CA Burlingame, William J. Purdy Co. .....• 
CA Laguna Hills, Electro-Ventura .....•..• 
FL Land O'Lakas, A)'s Power Source, Inc. 

Il Arlington Hgts., Coombs Assocs., Inc. 

KS OVertand PIt, EPt, Inc. .............. .. 
MD Ambler, W.R H8lImaiar Assoc.. Inc. . .. 
MS Jackson, EPI, Inc. .................... . 
MO Sl Louis, EP~ Inc .................... .. 
MA Southboro, Sullivan Tech. Sis. ...•..•. 
NJ Ridgewood. Ballou, Inc. ............. .. 
NY Rochaster, RM. Scanlon & Assoc.. Inc. 

NY Syracuse, RM. Scanlon & Assoc.. Inc. 

OH Mentor, Sales Plus, Inc. ............. .. 
OK Tulsa, CUnningham Comps. ......... . 
OR Beaverton, PeciIic Mktg. Spec. ...... .. 
PA Ambler, W.R Hartmaier Assoc. Inc: ..•. 
PA Ambler, W.R Hartmaier Assocs., Inc. .. 
TX Austin, Cunningham Comps. ......... . 
TX Dallas, Cunningham Comps. ......... . 
TX Houston, Cunningham Comps. ....... . 
WA Redmond, Pacific Mktg. Spec. ........ . 
WI MilWaukee, Coombs Assocs., Inc. ••..• 

LOCBl DI8trlbutOIS 

2()S.534-3747 
415-347-7701 
714-581-9244 

813-996-2583 

312-439-9810 
913-642-9118 
301-788-7128 
601-856-6251 
314-962-1411 
508-485-2215 
201-444-6990 

718-924-7450 

315-463-7682 
218-942-7811 
918-665-3562 
503-841-9373 
215-843-6691 
215-843-6691 
512-255-1510 
214-899-3485 
713-461-4197 
208-882-3144 
414-351-6123 

MA Needrnan, Power Electro Supp. Co. ... 718-767-1447 

TRIMM INC. Newton InSlr. Co. 400 W. Lake St, Box 489, 
Uber1yville, IL 60048, Tel: 708-362-3700, FAX: 708-680-
3888; FSC. No.: 81812; Empl: 50; SIs. Mgr: Howard Zarch 

TRIM-TAONIcs,INC. 2763 Route 20 East, Cazenovia, NY 
13035, Tel: 315-655-9528, FAX: 315-655-2149; Empl.: 20; 
SIs. Mgr: James E. Dowd 

TRINETICS INC. 55807 Currant Ad., Mishawaka, IN 46545-
4899, Tel: 219-259-8535, FAX: 219-259-8552; FSC No.: 
3677; EmpL: 100; SI8. Mgt: P. L Kamarer 

TRIO LABORATORIES, INC., 80 Dupont St, Plainview, 
NY 11803, Tel: 518-349-0400, FAX: 518-349-0442; FSC 
No.: 00638; Empl: 60; SIs. Mgt: Richard Fretking, Oir. 01 
Sis. & Mktg. 

TRIONICS, INC., P.e. Box 225, Sl Charles, IL 60174, Tel: 
312-232-9117, FAX: 312-232-0820; EmpL: 50 

TRIO-TECH INTERNATIONAL, 355 Parkside Dr. San 
Fernando, CA 91340, Tel: 818-365-9200, TELEX: 
194811 (TTIINTL SFDO), FAX: 818-365-8210; Empl.: 266; 
SIs. Mgr: Jon Easterson 

TRIPLE I, See PHI Technologies, Inc. 

TRIPLETT CORPORATION, One Triplett Dr. Bluffton, OH 
45817-9987, Tel: 419-358-5015, TWX: 810-490-2400, 
FAX: 419-358-7956; SIs. Mgr: Joel Weldy; Dist. Mgr: 
Tony Augsburger 

TRIPP-LITE, 500 No. Orleans, Chicago, IL 6061 0-4188, Tel: 
312-329-1777, FAX: 312-844-8505; Empl: 150; SI8. Mgr: 
Ray Fos1er 

TRIRIDGE 
FAX: 904-728-6799 

TRIRIDGE CORPORATION, P.O. Box 2130, Leesburg, FL 

NC Cary, Hughes Assocs. ................ 919-467-7029 
TN Knoxville, Hughes Assocs. •..•. . . . . . • . 615-558-0263 

LOCBl Distributors 
CA Los Angeles, Masters Distrs. .......... 213-452-1229 
OH Warren, Rem Elctm. Supp. Co. ........ 218-373-1300 
PA McKean, Advacom Inc. ............... 814-478-7774 

TAM, INC. 401 Kelly Ave., Granier Field, Manchester, NH 
03103, Tel: 603-627-6000, FAX: 603-627-6025; Empl.: 40; 
SIs. Mgt: A. Butts 

FAX: 818-706-1040 
TROMPETER ELECTRONICS, INC., 31166 La Baya 

Dr. P.O. Box 5069, Westlake Village, CA 91362-4047, Tel: 
818-707-2020; FSC No.: 14949; EmpL: 180; SIs. Mgr: Dick 
Coleman; Dist. Mgt: Raymond Celvin .... C.1556-1581 

LOCBl Sales Offices & Reps 
AL Huntsville, Currie, Peek and Frazier... 205-538-1508 
/lOZ. Tempe, Aztec Entprs. ................. 602-431-8401 
CA Los Angeles, Knight Co. .............. 213-670-2633 
CA Santa Clara, ISG .. .. .. . .. .. .. . .. .. . .. . 408-980-1166 
CA Temecula, Knight Co. ................. 619-452-7196 
CO Denver, Aztec En1prs. . . ... .. . . . ..•.. .. 303-779-5285 
CT Wethersfield, Underwood Sis. ....•.... 203-563-3046 
FL Orlando, Currie, Peek & Frazier ....... 407-655-0843 
FL Pace, Currie, Peak & Frazier .•......•. 904-994-0599 
FL Tampa, CUrrie,Peak, & Frazier ........ 813-963-1076 
FL W.MeIboume, Currie, Peak & Frazier.. 407-724-8795 
GA Dululh, CUrrie, Peak & Frazier •.•..... 404-497-9404 
II.. ArIngton Heights, Berndt Assocs. ." . • . . 312-632-0900 
IN Carmel, Berndt Assocs. ............... 317-844-0114 
KS OVerlend Pk., Baka ................... 913-432-5252 
KS Wichita, Baka .......... '" ....... ..... 318-682-5411 
MD Landover, Sel-Tronics ................ 301-341-2700 
MA LoweI~ Underwood Sis. ............... 508-256-8191 
MI Sterling Hgts., Geotronix .............. 313-254-0520 
MN EPA (Bortech SIs.), EPA (Bortech Sis.) 

. . .. . .. .. . .. . .. • . . .. .. • . . . . .. .. • .. .. ... 612-635-9002 
MO St Johns, Baka .... .. • .. . . • .. .. .. . . .. • 314-429-2252 
NJ Elmwood Par1\, L & M Assoc. Eng. Rep. 

NM Albuquerque, Aztec Entprs. .......... . 
NY Buffalo, T AE. Reps. ................. . 
NY Clifton Par1\, T AE. Reps. ............ .. 
NY New York, L & M Assocs. Eng. Rep. .. 
NY Rochester, T A E Reps. ............. .. 
NY WhiJney Point, T AE. Reps. .......... . 
NC CharIoI1e, Currie, Peak & Frazier ..... . 
NC Greensboro, Currie, Peak & Frazier .. . 
OH Richfield, Geotronix ................. .. 
OH Trotwood, Geotronix ................. . 
PA Allison Park, Geotronix .............. . 
PA Fasterville, L & M Assocs. ........... . 
TN Smyrna, CUrrie, Peek & Frazier ...... . 
TX Grand Prairie, ION Assocs. .......... . 
UT Salt Lake City, Aztec Entprs. ........ .. 
WA Bo1heI~ Evergreen Mktg. ............. . 
WI Milweukee, Berndt Assocs. .......... . 
Can Markham, ant, Components, L1d. ...•. 
Can Sl Laurent, Que., Cornponetics, lid. ... 

201-797-D441 . 
505-262-1666 
718-668-5008 
518-371-3117 
212-243-6155 
718-588-8710 
607-692-3705 
704-848-1702 
919-373-0360 
218-659-6100 
513-854-5939 
412-487-1770 
215-953-9608 
615-459-0743 
214-847-8225 
801-487-4875 
208-485-6063 
414-545-8400 
418-479-7200 
514-331-9930 

TRONTECH, INC., 38 Indus1rlal Way E., Ealontown, NJ 
07724, Tel: 908-542-1133; ErnpL: 70; SIs. Mgr: Albert E. 
Arbuckle 

TRUEVISION, 7340 Shadeland Stelion, Indpis., IN 46256, 
Tel: 317-841-11332, FAX: 317-578-7700; EmpL: 84; SIs. 
Mgr: Greg Vandendries 

34749-2130, Tel: 904-728-0799/1-1100-537-3529; EmpL: TRULINE CORPORATION, 909 W. Visalia Ad., 

45 Farmersville, CA 93223, TeI:209-747-1261,FAX:209-747-

TRIRIDGE CORP., P.O. Box 12420, Pil\sbUrgh, PA 15231, 
Tel: 412-899-2288, BOo-537-3529, FAX: 412-699-2264; 
FSC No.: 31951; Empl: 48; SIs. Mgt: Michael MInich 
........•..•..•.........•.....•••...•......•..... 801613 

Local Sal8s Offices & Reps 
AL Huntsville, Hughes & Assoc. ......... . 
CA See! Beach, Texel ................... . 
FL Maitland, ElR Inc. .................... . 
GA Norcross, Hughes Assocs. ........... . 
IL Downers Grove, GoI1en Assocs. ..... . 
MA Chelmsford, Interstate Sis. Assocs. .••• 
MN StIllwater, KI1s Co. ................... . 
MS Corinth, Hughes Assocs. ............. . 
NY ManhasaeI, Won-Cor EIc1m.SIs. ...... . 

205-533-4684 
213-596-9411 
407-680-9600 
404-682-1587 
708-512-0il93 
508-256-2287 
612-439-8088 
601-287-2915 
518-827-9474 

0280; Empl.: 85; SIs. Mgt: R W. Aubery 

TRUMETER COMPANY, INC., 38 Wast 32nd St, New 
York, NY 10001, Tel: 212-564-0866, BOo-537-2281, FAX: 
212-288-0432; EmpI.: 9; SIs. Mgt: Rene Jacobus 

TRW LSI PRODUCTS INC. PO Box 2472, La Jolla, CA 
92038, Tel: 619-457-1000, FAX: 619-455-6314; FSC No.: 
59621; Empl: 290; Sis. Mgt: AI Jones, Oir. Sis. 

TRW MICROWAVE, See FEI Microwave 

TRW RESISTIVE PRODUCTS DIV. See International 
Resistive Co. 

TUNGST 
TRW TECHNAR, INC. TRW, Inc. 5462 Irwindale Ave. 

Irwindale, CA 91708, Tel: 818-334-0250, FAX: 818-969-
4781; EmpL: 750; SIs. Mgr: George R Downs 

TS PRODUCTS, INC., 12455 Branford St, Bldg. 22, A~eta, 
CA 91331-3429, Tel: 818-896-6676, FAX: 818-898-2816; 
EmpL: 6; SIs. Mgr: James T. Thomasson; Dist. Mgr: 
James T. Thomasson .......................... 002245 

Local Sales Offices & Reps 
CA Corone Del Mer, Motion Con1rol, Inc. .. 714-675-0211 
CA Los Angeles, TS Produc1s, Inc. .. . . • . • . 818-896-6676 
CA Montebello, TUCUL Engrg. ............ 818-791-1384 

TSSI, 8205 S.W. Creekside Piece, Beeverlon, OR 97005, Tel: 
503-843-9281, FAX: 503-848-4954; Empl.: 50; SIs. Mgt: 
Dean Turnbaugh, V.P" N.A. Sis.; Dist. Mgr: David 
Fleningam, V.P. InlL Sis. 

TTE 
FAX: 213-445-2791 

TTE, INCORPORATED, 2251 Barry Ave., W. Los 
Angeles, CA 90084, Tel: 213-478-8224; FSC No.: 07766; 
Empl: 30; SIs. Mgr: S. J. Sodaro ......... A.1708-1717 

TTl TESTRON INC. 41 Century Drive, Woonsocket, RI 
02695, TeI:·401-768-9100, FAX: 401-768-9017; EmpL: 
250; SIs. Mgt: Carl Reed 

TUCKER ELECTRONICS, Box 551419, Dalles, TX 
75355-1419, Tel: 214-348-8800, BOo-527-4842, TELEX: 
79-1726, TWX: 62812662, FAX: 214-348-0367; Empl.: 43; 
. SIs. Mgt: Don Stabeno 

TUMBlER CORP. CABlE DIV. 175 Koo1ena/ Drive, 
Fremont, CA 94539, Tel: 415-657-3002, FAX: 415-770-
1933; Empl: 66; SIs. Mgt: Vincent P. Un 

TUNGSTONE BATTERIES, INC. 18 Billings St, Sharon,. 
MA 02087, Tel: 617-784-2000, FAX: 617-764-5583; EmpL: 
23; Sis. Mgt: WilHam O'Connell 

---[§~t1 
BRILL 
ELECTRONICS 
(415) 834-5888 
610 E 100h 51 .. Oakland. CA 94606 

C~T_RIA_D~) 
(213) 452-8002 

TRIRIDGE 
Over 

8.000,000 
Relays & 
Switches 
in Stock. • 

The 
Largest 
Relay & 

Switches 
Distributor 

in the World. 

Orders Placm by 3:00 pm. are 
Shipped the Same Day . 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 807 



TURCK 
TURCK INC. 3000 ~ Drive, Mirineapolis. MN 55441-

2866, Tal: 612-653-9224, 1-800-328-0660, 1-600-544-
PROx, FAX: 61~ ~:75; SIs. Mgt: Jerald L 
~, DIr.of Sis.; DiBt. Mgt: Daniel P. Cine, Eastem Reg'1 
SIs. Mgr. Brad NIelson, Wealem Reg' Sis. Mgr. 

TUSONIX, INC.. 7741 N. BueInees Park DrIve, P. 0. Box 
37144, Tucson, AZ 85740-7144, Tel: 602-744-0400, 
TELEX: 102-299640, TWX: 310-299640, FAX: 602-744-
6155; FSC No.: 59660; ~: 600; SIs. Mgt: Robert H. 
Jones; DiBt. Mgt: John H. OhlrIch 

TUSTIN ELECTRONICS CO. 1560 N. Kellogg DrIve, 
AnaheIm, CA 92807, Tel: 714-777-5600, FAX: 714-777-
5614; FSC No.: 7025-0010; SIs. Mgt: Saul Tunkelrott 

lWO TECHNOlOOIE5,INC. 419 Sargon Wtrj, Horsham, 
PA 19044, Tel: 215-441-5305, FAX:215-441-D423;~: 
10; SIs. Mgt: Joan Rickards 

TWP,INC. 213341h St., Berkeley, CA 94710. Tel: 415-546-
4434, TELEX: 171-267, FAX: 415-546-3073; ErnpI.: 10; SIs. 
Mgt: 0. Donahiie 

TYCO INSTR DIV. See Data Inslrs. 

Manufacturers and Sales Offices Directory 
MIl Glen Burnie, Tri-Mafk, Inc. ............. 301-761-11000 
MIl LuthervIlle, J.A. Dougherty SIs., Inc. ..... 301-321-789Q 
MA Wakefield, Howwd 0. Jappe Co. ...... 617-245-8359 
MA WeStwood, Comp Rep Assocs. ....... 617-329-3454 
MI Plymouth, Jtrj MkIg. .................. 313-459-1200 
MN BIoomingIon, LR.L of MN .............. 612-854-6021 
MO St Louis, Tech Sis. ................... 314-521-2044 
NJ Flanders, K & R.- Eng. ................. 201-584-5235 
NM Albuquerque, NeIco EIecIronix ••.•• ••. 506-293-1398 
NY E. Rochester, L-Mar Assocs. .......... 716-381-9100 
NC CharIoIte, JWL Assocs. ............... 704-541-5750 
OH CentervIlle, EMA, Inc. ................. 513-433-2600 
OH CincinnaIi, Scott EIcIms. .............. 513-791-2513 
OH Cleveland, Scott Elclms. .............. 216-473-5000 
OH Dayton, Scott EIcIms. ................. 513-294-0539 
OH RaynoIdsburg. Scott EIcIms. .......... 614-883-1261 
OR Beaver1Dn, L 0 EIctms. ...... :........ 503-884-8221 
PA Horsham, T M I ........... : .. :.;...... 215-441-4300 
TX Dallas, Edward F. Aymond Co. ........ 214-926-7620 
TX Houston, Edward F. Aymond.......... 713-943-3149 
WA Bellevue, UniComp, Inc. ............... 206-869-5124 
WA Snohomish, L 0 EIctms. .............. 206-566-0511 
WA Spokane, LD EIcIms. ... .. .. .. .. .. .. .. • 500-922-4863 
WI BrooksIIeId, I.R.I. of WIsconsIn ........ 414-789-9393 
Can British Columbia. KaylrOnics, Inc. ..... 804-294-2000 
Can Concord, Ont, Kaytronics .. .. .. .. .. .. . 416-669-2262 
Can Kanata. Ont, Kaytronics .............. 613-564-0080 
Can ViNe St Laurent, Ont, KaytronicS...... 514-746-5600 

CA San Clemente, DiversiIech Reps. ••••• 
CO Boulder, Intersys .................... .. 
FL Coral Springe, PSR Technigs. Inc. ••••• 
GA Lithia Springe, EIIecIiYe MkICi. FOICII •• 
.. Itsaca, LTD Technlgs. ................ . 
IN Rshers, RathIIbuIg Assoc. .......... .. 
MA N. Reading. Yankee Tecti ............ . 
MI Farmington Hills, RathIIbuIg Assoc. .•• 
MN MInneapoIa, Mi. Westlund Assocs. ••• 
MO St louis, Thomas L Dowell & Assocs. 

714-366-1498 
303-443-5897 
305-753-5732 
404-946-8023 
706-773-2Il00 
317-577-4500 
508-884-0865 . 

313-489-1500 
612-886-5002 

....................................... 314-849-4234 
NY Orohard Park, Davl8-Cal1ahan Co. •..• 716-662-59611 
OH FranklIn, WleIhe & Young Assoc. ..... 513-422-5959 
OR Tuallin, Weavel & Assocs.lnc. ....... 503..a91-0B85 
PA SprIng City, CIas8en & IlOOIiIIIe Assocs. 

...................................... : 215-946-5956 
TX Dallas, RIch SIs. ...................... 214-257-0781 
TX Round Rock, RIch Sis. ................ 512-244-0205 
EXP Inglewood, Eldon IndusIriee, Inc. ...... 213-842-7716 

UNHOL TZ·DICKIE CORP. 6 Brookside Dr. WallngIord, 
CT 06492, Tel: 203-265-3929, FAX: 203-265-2890; EmpL: 
45 

UNIBOX, Div. of Amaral(, P.o. Box 21115, River8ide, CA 
92516, Tel: 714-666-1400; SIs. Mgr: Kim Debe 

TYCOR INTERNATIONAL INC. 6107011 Street s.e., 
Calgary, AI:Ierta, Canada T2H 1 L9, Tel: 403-259-3200, 
FAX: 403-~; SIs. Mgt: Scott Lee, Canadian ULVAC NORTH AMERICA CORPORATION. p.o. Box 

799, 105 York Street, Kennebunk, ME 04043, Tel: 207-965-

UNICO, 3725 Nicholson ReI, FranksviHe, WI 53126-0505, 
Tel: 414-896-5676, lWX:910-271-2365, FAX: 414-866-
6396; EmpL: 250; SIs. Mgt: Joseph Glover 

TYTON CORP. Box 23055, 7930 N. Faulkner Rd, 
Milwaukee, WI 53223, Tel: 414-355-113D. BOD-535-5552, 
TWX: 910-262-3094, FAX: 414-355-7341; SIs. Mgt: Jim 
Car'r1liOn, VP Sis.; 0Ist. Mgt: TerryTutIIe 

UCE, INC. 35 Rockland Ad, Norwalk, OJ 06854, Tel: 203-
113IH509, FAX: 203-638-2566; Empi.: 20; SIs. Mgr: Greg 
Borstelmann 

U. E. SYSTEMS, INC. 12 west Main St, EJn:Isford, NY 
10523, Tal: 914-592-1220, BOD-223-1325, TELEX: 229676, 
FAX: 914-347-21111; Empl: 20 

UL TRAN LABORATORIES, 139R North GiU St., State 
College, PA 16601, Tel:. 814-236-9063, TELEX: 92-0976, 
FAX: 814-234-3367; FSC Nc!-.: 6925, 6835; EmpL: 20 

ULTRA VOLT, CS9OO2, Ronkonkoma, NY 11779, Tel: BOD-
876-POWER, FAX: 516-363-2423; EmpL: 11; SIs. Mgt: Jim 
Morrison ....................................... 1)02115 

UL TRONIX, INC.. A COmpany of Vishay, P.O. Box 
1090, Grand Junction, CO 111502, Tel: 303-242-0610, FAX: 
303'242-5917; FSC No.: 05347; EmpL:250; SIs. Mgt: Rei 
Warzecha; DiBt. Mgt: Linda Million, Sis. Coord. 
........... : ................................ A-1982-1995 

Local Sales Offioes & Reps 
AI. Huntsville, JWL Assocs. ............ .. 
AZ Phoenix, Howe & Howe Sis.. Inc. ..... . 
AZ Tempe, Dale Elctms. ................ .. 
CA Redwood City, James S. 'Heaton Co. .. . 
CA San DIego, V.Eo. San Diego ........ .. 
CA Tustin, V.Eo. Los Angeles .......... .. 
CO LOveland. V.Eo. Rockey MIns. ....•... 
FL Altamonte Springs. SemIronic Assocs. 

GA Roswel~ JWL Assocs. ............... . 
IL Skokie, I.RJ. of IL .................... . 
IN Ft Wayne. Scott EIctms. ............ .. 
IN Indianapolis, Scott EIctms. .......... .. 
KS Olathe, Tech SIs. ................... .. 

205-863-1712 
602-264-7971 
602-966-0291 
415-367-9000 
619-690-5112 
714-544-7024 
303'667-7500 

407-831-9233 
404-993-0100 
312-967-8430 
219-489-5690 
31701141-0010 
913-829-2600 

Underwriters Safety 

The • Over Largest 8, 000, 000 
Relay ..' Relays & 

Distributor . Switches 
in the World in Stock. 

Orders Plae. by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835-1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

2973, TELEX: 46-9045, FAX: 207-965-4459; Empl: 50; SIs. 
Mgt: Susan ZHaro; Dist. Mgt: Harold Baum 

FAX: 713-977-5031 
ULVECO. INC. 10401 West Office Dr. Houston, TX 77042, 

Tel: 1-600-527-7042; EmpL: 50; SIs: Mgt: Ron Schneider 
.. .. .... .. .. .. . .. .. .. .. .. .. .. .. .. .... .. .... A-2454-24S7 

Local Sales Offioes & Reps 
AI. Huntsville, Bel, Inc. ................... 205-539-4411 
CA Arcatie, Van GotI & Assocs. .......... 816-445-9726 
CA Escondido, Van GoH & Assocs. ....... 619-489-0893 
CA Santa Clara, Gagner-Toomey Assocs..lnc. 

.. .... .. .. .. .. . .. .. .. . . .. .. .. .. .. .. .... 406-244-2200 
CO Franktown, MAC .. .. .... .. .. .. .... .. .. 303-860-8750 
OJ Avon, Tom Maguire Assocs. .......... 203-673-3019 
FL Maltland, E I R, Inc. ................... 407-660-9600 
MA Norwood, Tom Maguire Assocs. ...... 617-551-0500 
MN Minneapolis, EIectro-Sarv Co. ......... 612-336-3475 
NH Windham, Tom Maguire Assocs. ... . . . 603'432-0363 
NY Plainview, Robert Smith Assocs. ...... 516-661-3155 
PA Exton. Unear SIs. ..................... 215-524-6060 
WA Seattle, Norttvnar, Inc. ................ 206-524-5170 
WI Thiensville, TFL Assocs.lnc .......... 414-242-6800 
Can Toronto, Cane Reps. .................. 416-250-6683 

UNICORP 

FAX: 201-674-3803 
UNICORP, 291 Cleveland St., Orange, NJ 0705D. Tel: 201-

674-1700. 8OD-526-1389; FSC No.: 04729; ~: 82; SIs. 
Mgr: B.l.evine ........................... 1>1581-1598 

Loca/ Sales OffIces & Reps 
CA Irvine, The Hapco Group ............ .. 
CO WhaaIrIdge, Sldp Jutze Assoc. .•...•.. 
CT Lyme, Gerard M. Blaney Assoc. ...... . 
IL Addison, Houlihan Sis. Co. .......... .. 
NJ Ramsey, RW. Rundle Assocs. ... : .. .. 
PA Doylestown, George Recentio Assocs. 

714-474-8474 
303'231-0900 
203-434-9497 
706-543-7200 
201-327-4151 

215-346-7577 

UNIMAX SWITCH COflP. See C & K/Unimax, Inc. 

UNIMEASURE, INC. 7055 N.W. Grandview Dr. CorvaIUe, 
OR 9733D. Tel: 503'757-3158, FAX: 503'757..Q858 

UNION CARBIDE CHEMICALS & PLASTICS 
COMPANY INC. Industrial Chemicals Div. Crystal, 
9320 Chesapeake Dr. $Ie. 216, San Diego, CA 92123, Tel: 
619-279-4500, FAX: 619-565-6926;~: 125; SIs. Mgr: 
L R Rothrock 

UNADILLA ANTENNA MFG. CO. BaIIardltaie StatIon, UNIPLEX CORP. 221 E LIllie Canada ReI, St Pau~ MN 
P.O. Box 4215, AIIdovel, MA 011110. Tel: 506-475-7631, 55117, Tel: 612-490-'1936, FAX: 612-49D-0495; EmpL: 8; 
FAX: 506-474-9949; EmpL: 6; .SIs. Mgr: P. Jannini SIs. Mgt: M.1IIyan 

FAX: 619-744-7320 
UNDERWATER KINETICS, 1020 Uncia VISta Dr. Sal 

Marcoe, CA 92089, Tel: 611H44-758O; EmpL: 85; SIs. 
Mgt" Greg Sippel ........................ 1>1127-1129 

UNDERWOOD INDUSTRIES OF N.Y. INC, d/b/a 
Viking Products. 456 Broad St., P.O. Box 269, Waverly, 
NY 14892, Tel: 607-565-4551, FAX: 607-585-9650; EmpL: 
7; SIs. Mgt: Robert PIcIlette 

UNGAR, Div. Eldon Inels., Inc. 5620 Knott Ave., Buena 
Park, CA 90621, Tel: 714-984-2510, TELEX: 4720750 
Eldon, FAX: 714-523-7790; FSC No.: 78976; EmpL: 140; 
SIs. Mgr: Richard Shivers; Dist. Mgr: Dianna Maes 

Local Sales Offioes & Reps 
AZ,) Tempe, RIch SIs. Co. ................. 602-968-7767 
CA Gardena. Ungar Sis. Assocs. . . . . . . . . . • 213-532-8837 
CA Mot.mtain VIew, ProductIon innovation 

415-968-0360 

UNapoWER 
CORPORATION 

FAX: 305-971-1837 
UNiPOWER CORPORATION, 2961 Gateway Dr. 

Pompano Bch.. FL 33CJ89.4803, Tel: 305-974-2442; FSC 
No.: 92125; EmpL: 85; SIs. Mgr: Wanen PeIars, Mgr. Tech. 
SIs. .. .. .. .. .. .. ... .. .. .... .. .. .. .. .... .... 1)02111-2130 

Local Sales Offices & Reps 
AI. Huntsville, Marco MkIg. ............... 205-863-9630 
AZ Phoenix, Sheller-Kahn ................ 602-257-0B64 
CA Los Angeles, Wiley Co. ............... 213-688-1611 
CA San Diego, Wiley Co. ................. 619-453-41018 
CA Santa Clara, Gagner-Toomey .•....... 406-244-2200 
CO Denver, AKI Enterprises .............. 303-386-4486 
FL Margate, EPM Corp. .................. 305-977-0331 
FL Orlando, EPM Corp. ............. ,.... 407-425-6149 
R.. Itasca, Bela Technlg. Sis. ............. 708-250-9566 
IA Cedar RapIds, Stan ClothIer .......... 319-393-1576 
KS . Olathe, Stan Clothier ........ ,........ 913-821HlO73 
Me Gallhersburg. DeIIaIronics ............ 301-253-0615 
MA Arlington, Interstate Sis. .. ~'............ 617-846-3814 

BOB North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
MA ChaImsIord, InIeraIate Sis. ............ 508-256-2287 
MI UvonIa, LoweI~WendI MkIg. ••••...••• 313-464-2722 
MI WyomIng, ~WendI Mktg. ........ 616-457-0900 
MN Minneapolis, Scott EIctm. Sis. ... . . . . . • 612-929-2985 
MO St Charles, Stan CIo1hier ••..•..••.•.• 314-928-8078 
NY Great Neck, F & F Metro ..•........•.. 516-<182-4060 
NY Roc:hesIer, EIcom Sis. InC. .•••.....•.. 716-386-1400 
NY Syracuse, EJcom Sis. Inc. ...••.•...•.• 315-685-8967 
NC Charlotte, RG Sis. •••••.••.••••.•.••.• 704-53Hl086 
OH Columbus, McFadden Sis. •.••.••••••• 614-761-3177 
PA Blue BeI~ DeIIaIronIcs ...•.••.......•. 215-641-(1930 
TX Houston, Jim D. Gray Assocs. •.•.•••. 713-342-1710 
TX RIcharcIsoI\ Jim D. Gray Asaocs. ..... 214-699-9976 
VA Pohaton, DeItaIronic:s .,. • • • • . • • • • •• . • . 804-492-9027 
can Mi8sissauga, AItdy Bauman Assocs. .. 416-626-2600 
can W. Vancouver, Leister Blake En1prs. . . . 604-926-6127 

Local Distrlbutots 
CA N. Hollywood, B.J. Wolle ..•..•..•.•... 213-677-5518 
CA San Jose, ForeSight EIctms. .•..•...•• 406-453-0219 

UNI-POWER HYBRIDS INTERNATIONAL, See 
Hybrids InIL Ltd., Thick Film Div., and Hi-Q Crystals, 
Hybrids IntL Ltd. 

UNIT DESIGN, 1811 N. Case St, Orange, CA 92665, Tel: 
714-282-6100. lWX: 910-250-0136, FAX: 714-526-0119; 
Empl: 15; SIs. Mgr" Bill Potter 

~UNITED 
CREMI-CON 

FAX: 708-640-6341 
UNITED CHEMI-CON INC., 9601 W. Higgins R<1, 

Rosemont, L 60016, Tel: 706-696-2000; Empl: 65; SIs. 
Mgr" R Donham ......•.................. A·1146-1149 

Locel SaI/18 Offlces & Reps 
PA Spring House, Hartrnaier, Assoc. .••..• 
AL Huntsville, R 0. Wh"esell •.••.•.....•• 
CA Irvine, EngIish/Damco Sis. .•..•...•.•. 
CT Plainville, Northeast Reps 
GA Norcrosa, R O. WhResen .••.•.•....•. 
IL Chicago, M. Gottlieb Asaocs. ......... . 
IN Indianapolis, R O. WhItesell .•.....•.. 
KS OVerIEr1CI PI<., Spectrum Sis. ...•...•.. 
KY Versailles, R 0. WhItesell ••..........• 
MA Hingham, Northeast Reps. •.••.•..••.. 
MI Grand RapIds, R D. WhI1eseII. ....... . 
MI SouIhIieId, R 0. Whi1aeeU ..••••..•.•• 
MI St Joseph, R O. Whitesell ........... . 
MN Plymouth, Twist Co. ................. . 
NH Mt Vernon, Northeast Reps ••.••.••.•. 
NJ Englewood CIifIs, Caravan SIs., Corp. 

NY Hauppauge, Aurora MkIg. .••..•.....•. 
NY PiI1sford, FrankHn SIs. Corp. .........•. 
NC GrMnsboro. Caravan Sis. .....•.....•. 
NC Raleigh, Tingen Tech SIs., InC. •.•...•. 
OH Cincimati, R O. Whitesell. ••..•..•..•. 
OH Cleveland, R O. Whitesell ..........•. 
OH Columbus, R 0. WhItesell ......•..... 
OH DayIoI\ R 0. Whitesell .............. . 
OR Beaverton, Earl & Brown ............. . 
PA Ambler, W.R Hartrnaier •••.•.••..•..•. 
PA PlItsburgh, R. O. Whitesell •.......•... 
TN Knoxville, R. 0. Whitesell ..••.•.•.•... 
TX Austil\ MII-Aep ..................•...• 
TX Houston, Mi~Rep ..•..•..•..•........• 
TX RIchardson, MI~Rep ....••...........• 
WA Redmond, Earl & Brown ••.....•.....• 
can Richmond Hil~ Renmark EIcIms. .•.... 

Local DIsIribu1DIs 

215-643-6691 
205-883-5110 
714-753-1950 
203-866-6030 
404-449-9190 
312-775-1151 
317-676-9000 
913-646-8811 
606-873-1162 
617-749-8700 
616-942-5420 
313-559-5454 
616-9113-7337 
612-550-0922 
603-880-6199 

201-567-7600 
516-434-1313 
716-246-6251 
919-271-2886 
919-870-7123 
513-521-2290 
216-447-9020 
614-686-9396 
513-296-9546 
503-639-2100 
215-643-8891 
412-963-6161 
615-694-9476 
512-346-6331 
713-444-2557 
214-644-6731 
206-885-5064 
416-881-8844 

AL Huntsville, Hammond EICtma ......... 205-630-4764 
AL Hunlsville, Reaistacap •••.•••••.•••••• 205-883-4270 
/!Z. Phoenix, Arizona Camps. •••..•.•••.•. 602-269-5655 
/!z. Tempe, Ben Inds. •••.•••••••••••.••••. 602-269-5655 
/!z. Tempe, Future EIcIm. ................. 602-988-7140 
/!Z. T..." Time EIcIms. ••..••.•••..••••• 602-967-2000 
CA' Agoura Hills, BelIInds. •••••.••••.•.••• 816-706-2608 
CA Agoura Hills, Time EICtms. ...•.•...... 816-707-2890 
CA Anaheim, Time EIeIms. •.•..•......... 714-937-0911 
CA Camarillo, Milgray EIcIms. .....••••..•• 8O<l-635-7612, 

605-484-4055 
CA Chatsworth, Future Elctrns. .••.••..•.• 816-70<l-0914 
CA Chatsworth, Passive Camps. •......... 816-700-8838 
CA Fountain Valley, Components Ctr. .•... 714-979-0433 
CA Irvine, KeIex EIctms. .•..•..•.....•.... 714-663-1230 
CA Irvine, Milgray EIcIms. ..•..•..•.••..•. 714-753-1282 
CA Irvine, SAL ...••.......•......•.••.. :, 213-376-0881 
CA RIvenIide, EIcIm. Slipp. .............•. 714-663-7300 
CA San DIego, EIctm. Supp. .......••..... 619-893-8222. 

CA Santa Clara, Componen1s Ctr. ........ 408-986-6931 
CA SUnnyvale, Cepaco SIs., InC. •.•••.••.• 406-734-3020 
CA TusIIl\ Capstone EIctms. ..•..••.•..•• 713-730-0349 
CA Tustil\ Projections Unlld. ............. 714-544-2700 
CO Da1ver, Capstone EIctms. .......•..•. 303-375-1300 
CO Englewood, Nap EIcIms. .••..•..••.••• 303-799-9998 
CO Englewood, Time EIcIms. •..•...•••••. 303-799-8851 
CO Westminster, Future EIcIms. .•..••.••• 303-650-0123 
CO WheaIrtdge, BelIInds. .••.•.•.•.•.•.•.. 303-424-1985 
CT Bethel, Future EIcIms. •..•.•...••..... 203-743-9594 
CT Cheshire, Time EIcIms. .••.........•.. 203-271-3200 
CT East Haven, JV EIcIms. ..•......•..... 203-469-2321 
CT Milford, Milgray ••..•.....•........••.. Il00-922-6911 
CT Wallingford, Mldslate EIctms. •....••.. 203-265-9900 
FL Altamonte Springs, BeIIInds. ..... . . • . . 407-339-0078 
FL Altamonte Springs, Future EIctms. •..• 407-767-11414 
FL Altamonte SPrings, SAl. .............. 407-831-11201 
FL CIeerwmer, Future EIctms. .•..•.. . •• . • 813-576-2770 
FL Ft Lauderdale, Hammond EIctms. 305-973-7103 
FL Ft Lauderdale, RepIrOn EIcIms. •• •...•• 305-735-1112 
FL Ft Lauderdale, Tillie EIctms. . .. ..•..•. 305-974-4800 
FL Longwood, AM EIcIms. •.....•...•..•. 407-862-9191 
FL TIIIIlJII, RepIrOn EIctms. ......•.•..•.. 813-855-4656 
FL Winter PI<., Milgrey EIcIms. .. . . . . . . . . . . 8O<l-241-5523 
GA Atlanta, Time EICtms. ............•.••. 404-984-0923 
GA Noruoss, Bellinds. .•......•.......••. 404-682-0923 
GA Noruoss, Future EIctms. •......•..•.. 404-441-7676 
GA Noruoss, Hammond EIcIms. • . . • . . . . . . 404-449-1986 
GA Norcross, MiIgray EIcIms. •.•....•....• 8O<l-241-5523 
GA Noruoss, RepIron EIctJ'r\s. .••..•.....• 404-446-1300 
L ArlingIDn Hgts., Milgray EIeIms. ....... 800-322-6271 
L Elk Grove V1g., Ben Inds. •..•..•.•....• 706-640-1910 
L ItaSCa, Capstone EIeIms. • . . • . . . . . . . . . . 708-250-0300 
II. Northbrook, Classic Camps. ..•..•.... 708-272-9650 
II. Roling Meadow&, RM EIcIms. ••.....• 708-356-0300 
II. Scheumburg, Future EIctms. . . . . . • . . • . 708-882-1255 
II. Schaumburg, RepIron EIcIms. •..••... 706-882-1700 
II. Schaumburg, Tillie EIctms. .•.•.•••..• 706-303-3000 
IL Wood Dale, Nap EIcIms. •.•..•.. . . . . .. 708-595-8500 
IN Ft Weyne, BeIIInds. ..••.••..••..•.•.. 219-423-3422 
IN IndiIll18pDls, Classic Camps. . . . . • . . . .. 317-872-4777 
IN Indianapolis, AM EIctms. .•..•..•...•.. 317-291-7110 
KS Overland Pk., Mngray EIctms. ..•......• 8O<l-255-B576, 

913-236-8800 
MD Columbia, Future EIcIms. •.....•...... 301-290-0600 
MD Columbia, Milgray EIcIms. ............ 800-836-665B 
MD Columbia, Time EIcIms. • ..• ..• .. •.•... 301-864-3090 
MA Andover, Ben Inds. •.•. ..•.. ... .. ... ... 50&474-6880 
MA Chelmsford, TLC/Shelly-Ragon....... 508-250-9666 
MA Hopkinton, InIeI1ace EIeIms. .......... 508-435-685B 
MA Peabody, Time EIcIms. ...•.........•. 508-532-9756 
MA Sandwich, JV EIcIms. .. . . . • . . • . . . . . . • . 508-833-0700 
MA Sutton, EAC .•.•.•..•.....•..•........ 508-885-0722 
MA Westborough, Future EIctms. •......•. 508-366-2400 
MA Wilmington, Capstone EIcIms. ........ 506-657-5674 
MA Wrimington, Milgray EIctms. ... . . • . . . • . 8O<l-334-6941 
MA wrimington, North Star EIeIms......... 506-657-5155 
MA Wilmington, SAL •.•.....•............ 617-936-5460 
MI Ann Arbor, Beliinds. ••••.••••..•...•.. 313-971-9093 
MI Grand Rapids, AM EIctms. ..•......•.• 616-531-9300 
MI Uvonla, Reptron EIcIms. ...........•.. 313-52s::2700 
MN Chanhassen, G&F Distbn. .....•.....• 612-934-6225 
MN Eden Prairie, Future EIcIms. .......... 612-944-2200 
MN Eitzen, Capacitor Asaocs. ...•......... 507-495-3306 
MN MinnaIonka, RepIrOn EIcIms. .. . . . .. . . . 612-936-0000 
MN New Brighton, Parts One '" .......... 612-633-8079 
MO St Louis, TIIIKI EIcIms. ...•.........•. 314-391-6444 
NH Nashua, Brevan EIeIms. .............. 603-889-7230 
NJ Mar\IOn, Milgray EIcIms. .............. 8O<l-257-7111 
NJ Mt Laure~ Capstone EIeIms. . .. ....... 60!H27-7300 
NJ Mt Laure~ Future EIeIms. .... . . . •. . •. . 609-776-7600 
NJ Parsippany, Milgray EIcIms. .. . . . . . . • . . 800-622-0291 
NJ Rockaway, Ton81 Inds. .••••••..•..••.• 201-566-9000 
NJ TeIIIrboro, EAC .•..•.•. ..•.. .•. .• .••.. 201-286-4477 
NM Albuquerque, Bellinds. .....•.•.•..•.• 505-292-2700 
NY BrooIdyn, Chip Technlg. •.•. ,.......... 716-251-8300 
NY Canandaga, Advacom. Inc. ....••.•... 716-396-\lO5O 
NY E. Syracuse, ADA Technlgs. ••..•.•... 315-437-7087 
NY Farmingdale, Mligrey EIcIms. ......... 8O<l-645-4729 
NY Hauppauge, TIIIKI EIctms. ..•. ..•.••... 516-273-0100 
NY Uverpool, Future EIctms. ..•.....••.•. 315-451-2371 
NY Melville, SAL .....•..•.....•.......... 516-293-2710 
NY Penn Y8I\ Advacom ••.•. ..•.•. ..•..•. 315-536-2221 
NY Rochester, Maslne EIctms. •..••..•.•. 716-546-5373 
NC Charlotte, Tome EICtms. .......•....... 704-522-7600 
NC CharoIaIte, EIctm. Mktg. Corp.......... 704-394-6195 
NC Greensboro, Hammond EIcIms. . ••• . .. 919-275-6391 
NC Raleigh, Capstone EICtms. .•.•.••..... 911H54-06OO 
NC Raleigh, Century EIctm. Camps........ 919-782-2116 
NC Raleigh, EAC ••.•••••.•.....•.•••.•••. 919-970-9700 
NC Raleigh, Milgray EIcIms. ••.••••••••••. 8O<l-562-3118 
NC Raleigh, Sager EIcIms. •.••.• •••••••••. 919-950-9550 
OH Cleveland, Milgray EIeIms. .•.•......•. 8O<l-32Hl006 
OH Columbus, EIctm. Mktg. cQ,p. ....•.... 614-299-4161 
OH Dayton, BeIIInds. (Indl) ............... 513-435-8880 
OH Dayton, EIctm. Mktg. Corp. ............ 513-439-4711 
OH DubUI\ TIme EIcIms. .••...•...•..•..•• 614-761-1100 
OH Highlands Hills, EIctm. Mktg. Corp. .•.. 216-442-3441 

UNIT I 
OH Solon, RepIrOn EIcIms. ..•..••..•.•.•• 216-348-1415 
OR Beaverton, Future EIcIms. .•.•.•..•.•. 503-646-9454 
OR Lake Oswego, Beliinds. •••••.••.•.•.• 503-635-6500 
PA Exton, VSH ........................... 215-363-2250 
PA KIng of PruaaIa, Time EIcIms. •••.•.• ;. 215-337-0900 
PA Malvern; Interface EIcIms. .•••.•.•.... 215-889-2060 
PA McKean, Advacom ....••.•.•....•.•.• 814-476-7774 
PA McKean, Advacom, Inc. ••••.....••••.. 814-476-7774 
PA Noni8town, Century EIctm. Campa. ••• 215-631-5400 
PA Philadelphia, Future EIcIms. ••.•.•.•.. 609-776-7600 
PA York, E.C.l ••.•.••. .•.•..•.•.•..••.••.. 717-646-5334 
SC Greensville, Hammond EIeIms. .•.•... 603-233-4121 
TX AusIII\ Kent EIctms. •.••.•.•.•.•...••. 512-834-1900 
TX CerroIIton, Capstone EIcIms. ••.••••••. 214-380-9049 
TX DelIas, MiIgray EIcIms. • ... . • . • . • . . • . • . 800-837-7227 
TX Hou8Ion, Time EIcIms. • . . • . • . •• • . . . . • . 713-530-0800 
TX Irving, HArper, SID. ................... 214-62Hl500 
TX Richardson, BeIIInds. ....•... ....••... 214-690-0486 
TX Richardson, SAL .......•..•.••..••... 214-231-8330 
UT Midvale, BeU Inds. •......•.•........•. 601-256-9611 
UT Sell Lake City, Future EIcIms. ..•...•.. 601-972-8499 
UT Sell Lake City, MiIgray EICtms. .•.•.... 8O<l-537-9739 
UT Sell Lake City, SIandard SUpp. Co. .•.. 801-496-3371 
UT W. Valley, Time EIcIms. ............... 801-973-8181 
VT Rutland, SAL •..•...•..•.•...•........ 602-775-7126 
WA Bothell, Projections Unlld. ............. 206 485-2147 
WA Redmond, CepacoSIs., Inc. ••.•.•••••• 201H161H400 
WA Redmond, Future EIcIms. •.•••.••.•••. 206-881-6199 
WA Redmond, TIIIKI EIcIms. .•••...••....• 206-882-1600 
WI New Berlin, Classic Campa. ••••••.•..• 414-766-5300 
WI New BerlIn, Nap EIctms. .•.•..••..•.•• 414-785-9100 
WI Waukesha, BeIIInds. ••.••.••.•••.••.• 414-547-6879 
can CeIgary, Zenbonics .................•. 403-295-8838 
can Mississauga, TIme EIcIms. .•.. .. ....•. 416-672-5300 
can Mississauga, Z~ .............. 416-564-8600 
can Nepeen, Carsten EIcIms. ..•.....•..•. 813-726-9250 
Can Ottawa, Future EIcIms. •••.•..•.•.•.•• 613-620-8313 
can Richmond, EIecIrosonics, Inc. ••••••••. 604-273-2911 
can Richmond, zentronic:s .•.....••.•.•••. 604-273-5575 
can Scarborough, Carsten EIcIms. ........ 416-495-7705 
can WlUowdaIe, MiIgray EIcIms. ....•••.••.• 8O<l-288-3315, 

416-756-4461 

UNITED ELECTRIC CONTROLS, P. 0. Box 9143, 
Watertown, MA 02272-9143, Tel: 617-11211-1000, TEl..EX: 
92 2445, FAX: 617-926-2568; EmpI.: 420; $Ia. Mgt" Dave 
Williams; Dist. Mgt" George Miller 

UNITED FOAM PLASTICS, 172-0 E. Main St, 
Georgetown. MA 01833, Tel: 508-352-22()(), TWX: 710-
347-0315, FAX: 506-352-7169; FSC 'No.: 55900; EmpL: 
200; SIs. Mgr" R.L Bailly 

Local Sales Offloea & Reps 
AL Decatur, United Foam Plastics Corp. .. 205-351-<l8OO 
CT PawcaIuck, United Foam Plastics .•... 203-599-1242 
FL Kissimee, United Foam PIestIcs Corp. 

. . . . .. . . . . . . . . . . . .. • . . . . . . . . • . • . . . • . . . . 407-933-4880 
GA Fairburn, United Foam Plastics •••.•.• 404-964-5688 
NJ Somerset, United Foam Plastics ..•... 201-560-9550 
PA Bridgeport, UnIted Foam Plastics ••••• 215-272-5430 

UNITED PRICING REPORTS, 645 Stewart Ave. Garden 
City, NY 11530, Tel: 516-227-13()(), FAX: 516-227-1901 

UNITED SOlDER WRAP INC., See Vector Ek:tm. Co., 
Soldelwrap of CA, Inc. 

UNITED STATES CRYSTAL CORP. 3605 McCall St, 
Fort Worth, TX 76110. Tel: 817-921-3014, TWX: 910-B93-
4064, FAX: 617-923-0424; FSC No.: 52647; EmpI.: 75; SIs. 
Mgt" Jan HendenIon 

UNITED STATES B-ECTRONICS, 60 Brown Ave., 
Springfield, NJ 07081, Tel: 201-1112-0111, FAX: 201-912-
0015; EmpI.: 20 

UNITED SUPERTEK, INC., 118 Charcot Ave., San Jose, 
CA 95131-1101, Tel: 408-922-0730, FAX: 406-922-0534; 
EmpL: 55; SIs. Mgt" Roger Meade 

UNITED TECHNOLOGIES CONTROL SYSTEMS, 
131 GodIreySt, Logansport, IN 47401, Tel: 219-747-6142, 
lWX: 810-295-0699; EmpI.: 3,700; SIs. Mgt" Teny Smith 

UNITED TECHNOLOGIES MICROELECTRONICS 
CENTER, United Technologies Corp., 1575 Garden 
of The Gods Rd., Colorado Springs, CO 80907, Tel: 719-
594-6000, l-BOo-MlI.-UTMC, FAX: 719-594-8032; EmpI.: 
485; SIs. Mgt" Dwight Deem 

UNITED WIRE & CABLE CORP. 425 Slwewsbury St. 
Worcester, MA 01604, Tel: 506-757-3872, FAX: 508-753-
2173; FSC No.: 51346; EmpL: 10; SIs. Mgr" T. P.Andrews 

UNIT INDUSTRIES, 1140 E. Valencia Dr. Fullerton, CA 
92631, Tel: 714-871-4181, FAX: 714-871-4164; FSC No.: 
0AMM9; EmpL: 40; . SIs. Mgr" D. MoIby 

EEM 1991 North American offlcesonly. For worldwide reps & distributors, see VoL W. 809 



UNITRA 
UNITRACK INDUSTRIES, INC. '1372 Enterprise Dr. 

Goshen Corp. PI<, P.O. Box 1927. westChester. PA 111380, 
Tel: 21~; SIB. Mgt" Ama orcutt 

UNrTREK CORPORATION. 3000 lewis & Clark Hwy. 
S1e.2. Vaneou_. WA 98661. Tel: 206-699-7277. FAX: 
206-694-6930; EmpI.: 40; SIB. Mgt" John Saller 

UNITRODE CORP.. 580 PIeasan1 St. watertown. MA 
02172, Tel: 617-926-0404. FAX: 617-92 .... 1235; EmpL: 
2,000; SIB. Mgt" Leslie Wallace; D/st. Mgr" Ron Myers 

UNITRON INc., 10925 Miller, Ad.. Dept. EE, Dallas. TX 
75238, Tel: 21 .... 340-8600. TELEX: 882511. FAX: 214-341-
2099; FSC No.: 6130; EmpL: 75; SIB. Mgr" James Baker 

UNIVERSAL Al).,YU/D-F INC. 2517 E.' Norwlcti St.. 
Milwaukee, WI 53207. Tel: 414-482-4100; FSC No.: 90101; 
EmpI.: .1 0; SIB. Mgt: 'Ronald Tessmer 

UNIVERSAL DATA SYSTEMS, INC .. Motorola 
Information Systems Group." 5000 Bradford' Dr. 
Huntsville, AL 35805-1993. Tel: 2OS-43G-8OOO, TELEX: 
752602 UDS HTV. FAX: 205-830-5657;, EmpL: 950; SIB. 
Mgt" Tony Z8IenskI 

UNIVERSAL INSTRS. CORP., MECHANIZED 
ELCTRN. ASSEM8I.. Y (MEA) DIV.. See 
Mechanized Elctrn Assembly Div .• Universa 

UNIVERSAL MFG .• CO. INC. 1168 Grove si.. Irvington, 
NJ07111. Tel: 201-37 .... 9900. TELEX: 710-995-4647. FAX: 
201-37 .... 2265; Empl: 60; SIB. Mgr" Martin Mayer; D/st. 
Mgt" Martin Mayer 

FAX: 914-241 .. 3129 
UNIVERSAL VOLTRONICS CORP, Thermedic8 

Inc.lThennoElctron Corp.. 27 Radio Circle Dr. Ml 
KiSCO. NY 10549. Tel: 91 .... 241-1300, TWX: 710-571-2142; 
FSC No.: 14225; EmpL: 85 ...........•... D.2131-2133 

Local Sa/e8 Offices & Reps 
FL Satellite Beach, BWS Microwave Mart<tg. 

............•.•.....•.................. 407-773-6170 
MA Whitinsville, Power Factor & Assocs. .. 617-234-6415 
NV Las Vegas, Trembly Assoc.. Inc. . ...•.. 702-739-9770 
/11M Albuquerque, Trembly Assoc.. Inc. •... 505-266-8616 
PA Auc1Jbcn, Helmes Assccs. ............ 215-666-0636 
PA Audubon. Holmes Assccs., Inc. ..•..•. 215-866-0636 
TX EI Paso. Trembly Assocs., Inc. •..•..•. 915-533-9380 
UT No. Salt Lake City. Trembly Assocs. Inc. 

•. .. . ... . . .. .. .. . . .. . . ... . ..•.•••...• .. 801-295-4703 
Can Nepean, Ont, Dataccmp Elclrns. ..•.•. 613-723-8825 
Can Toronto. Onto Datacomp EIcIms. ....•. 416-533-4076 

Local Diatribulors 
AZ Phoenix, Trembly Assoc. Inc. ..••..... 602-967-2058 
CO Wheat Ridge, Trembly Associ. Inc. . . . . . 303-421-8900 

'NV Las Vegas, Trembly Assoc. Inc... . . . . • 702-739-9770 
NM Albuquerque, Trembly Assoc. Inc. . . • .. 505-266-8616 
TX EI Paso, Trembly Asscc. Inc. .......... 915-533-9380 
UT North'SaIt Lake, Trembly Assoc. Inc. •• 801-295-4703 
EXP London, England, Stansberry Assoc. Inl'l. Inc. 

.•..•••..•. , •.....•.•..•..•. " . " •....••. 01-467-0535 
Can Toronto. Ont, Datacomp Elctms. •.•..• 416-533-4076 

• U.S. TOVO FAN, CORP. 

Ove, 
10.000 
Fans 

in Stock • 
The 

Largest 
Relay & 

Switches 
Distributor 

in the World. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd.. • 10266th Avenue. 

Santa, Monica. CA 90404 Oakland. CA 94606 

Manufacturers and Sales Offices Directory 
UNIVERSITY SOUND. INC .• Mark IV Industries, 13278 

RaIstoo, Sylmar. CA 91342, Tel: 81&-362-9516, FAX: 818-
387-5292; EmpL: 72; SIB. Mgt" Jeffrey J. PaHin 
!' , ' 
UPSYSTEMS, INC .• ' Subsidiary of Chloride Power 
" Elec.. One Technology Place, CaledonIa, NY 14423, Tel: 

716-536-4421. FAX: 716-538-6345; FSC No.: 3698; SIB., 
Mgt" Steve Olean 

URBAN ELECTRONICS. P. 0. Box 456, Dover. MA 02030. 
TeI:,617-329-4066, FAX: 506-785-2265; ErnpI.: 50; SIB. 
Mgt" Go Urban .. 

USAR SYSTEMS. INc., 568 Broadway S1e.405. New Vorl<, 
NY 10012, Tel: 212-226-2042, FAX: 212-226-3215; EmpI.: 
3; SIB. Mgr" Vannie Milios 

mDIGITAL 

FAX: 206-576-0515 
u. S. DIGITAL CORP. 8409 N.W. 15111 Court, Vancouver. 

WA98685, Tel: 206-576-0514. 8O(H36-0194 (SaleS); SIB. 
, Mgt" David Madore ..••..•.••.•••.•••.••. a.1952-1955 

Local Sa/e8 Offices & Reps 
VA Roanoke, Engrg. & MkIg. Corp. of VA 

703-562-0726 

Locsl DIstributors 
VA Roanoke, Engrg. & Mktg. Corp. of VA 

703-562-0726 

USD PRODUCTS. Div. of Bussmann. 7300 W. Wilson 
Ave., Ch'icago.IL 80856, Tel: 706-887-4600. FAX: 706-867-
2211; ~L: 200; SIB. Mgt: Mr. Chris Osmun 

USECO DlV. Utton Inds, 13536 Saticoy St, Van Nuys, CA 
91409. Tel: 818-786-6381. FAX: 818-902-4516; FSC No.: 
88245; EmpL: 100; SIB. Mgr" Peggy Slattery 

U.s. ELCO,INC. 2930 Scott Blvd., Santa Clara, CA 95054. 
Tel: 1-BO<H188-aCO. FAX: 406-980-9754; SIB. Mgt" 
Douglas Hemingway 

u.s. INSTRUMENT RENTALS. INC. AT&T Capital 
Corp., 1830 West Airfield Drive, D/FW Airport, TX 75261. 
Tel: 800-87 .... 7123; Empl.: 500; SIB. Mgr" Greg Lsp/1am 

U. S. LASER CORP. 825 Windham Court Norlll, Wyckoff. 
NJ 07481. Tel: 201-846-9200. FAX: 201-846-9006; EmpL: 
25; SIB. Mgr" James F. Golden 

U.s. POWER/RELCO MIDWEST, U.s. Power 
Converting Co., 8830 West 61 si North, Wichita, KS 
67205, Tel: 316-722-6440; EmpL: 12; DiIIt. Mgt" Jonalllan 
P. Snow . ',' •..•.. .. .. .. . . . . •..•... .... C·1092; 002027 

U.S. POWER CONVERTING COMPANY IRELCO, 
Leonard V. Snow & Aaaoca.; 21517 Ocean, 
Tooance, CA 90503, Tel: 213-316-9984. FAX: 213-316-
9050; EmpL:8; SIB. Mgr" Van Snow; Diat.Mg," Torn Clark 
•.• .•• .. • .. . .•.••.•.. .. .. .•• . •.•. ..•..• C.1092; 002027 

Local Sa/e8 Offices & Reps 
KS Wichita, Us. Power Converting/Reloo 

••.•.•.•..•..••...•••..•.•••..•..•..•.. 316-722-8440 
Can New Dundee, Onto Ritz EIcIms. .••.••. 519-896-2616 
Can Tooance, u.s. Power Conv. Co. ....... 213-316-9984 

Local DIstributors 
CA Torrance, Us. Power Converting/L Snow & Assccs. 

....................................... 213-316-9984 
KS Witchita. U.s. Power Converting/ReIoo 

..... , •.....•••..•.. .'.. •. .••..•.• ..•.•. 316-722-6440 
Can New Dundee, Ont. Ritz EIcIms. ....... 519-696-2616 

U.S. SENSOR CORP •• 1632 W. Collins Ave., Orange. CA 
92687. Tel: 714-639-1000. FAX: 71 .... 639-1220; ~L: 25 
........•..•...•.•..•..........•..•..•.....••..•. a·1871 

Locsl Sa/e8 Offices & Reps 
AZ 'PIloenix, Compass Mktg. & Sis. Inc. ... 802-996-0635 
AZ Tucson. Compass MkIg. & Sis. Inc. .• .• 602-577-5146 
CA Los Angeles, Landa & Assccs. •..•.. . . 213-879-0770 
, CA San Jose, Arnold Tech. Sis. .•..•.••.•• 406-954-0400 
CA Santa Ana, Landa & Assocs. .......... 71 .... 543-7805 
CO Englewood, Compass Mktg. & ,Sis., Inc. 

.•••••..••••....•••..•.••••.•..•..•••.• 303-721-9663 
. FL Orlando, RicIlITlar EIcIms. Corp. . , ... ,. 407-352-3755 
It. Downers Grove, Richmar Elctms. Corp. 

........................................ 706-966-0118 
IN Indianapolis, Richmar EIcIms. Corp. ... 317-577-9950 

IA Iowa City. Richmar EIctms. Corp. ...•. 319-354-8894 
MA Canton, John Fenari Co. ...... c....... 617-821-4599 
MI .FarmingIDn. J.P.BergIn Assccs. •.•..•. 313-471-7940 
IIJM Albuquerque, Compass MkIg. & SIs.. Inc. 

... v. . .. . .. . . . .. . .... . .. . . . . . . . . . • . . .. 505-344-lI990, 
TX Plano, RIchmar Elcims. Corp. ....•..•. 214-424-8388 
WI BuUer, Riclmar EIctms. Corp. •.•....•• 41 .... 781-1730 

u.s. TERMINALS INC •• 7502 C&margo Ad.. Cincinnati, 
OH 45243, Tel: 513-561-8145, FAX: 513-581-8755; FSC 
No.: 12615; EmpL: 45; SIB. Mgt" George LStepp 
. .••..•.•••.•..••••••.•••••.••..••.••.••••••••••• C·1583 

, Locsl Sa/e8 Offices & Reps 
AZ Phoenix, Gramer & Co. ......•.......• 602-942-1415 
FL Melbourne, Jeny'N1111arns, Inc. ..•.•.. .407-259-7700 
IL Chicago. LTD TeChnologies •.•. :..... 706-773-2900 
II. I1asce, LTD TeChnologies. • . • . . • • .• • .. 706-713-2900 
IA Cedar Rapids, J.R Sis. Engrg.. Inc. •... 319-393-2232 
IA Cedar Rapids, J.R. SIs.Engrg..Inc. • . . • •• 319-393-2232 

FAX:.818-287-7350 
U.s. TOYO FAN CORP. 4915 Walnut Grove Ave., San 

Gabriel, CA 91776, Tel: 818-267'5297; EmpL: 20; SIB. Mgt" 
Paler' Jeanseau; Dist. Mgr" Paler Jeanseeu ' 
. . •. . •.• . • ..•.•..• .•. •. . •.. . ..• ••. •.•• .•• .• C·,11168-1681 

Locsl Sa/e8 OffIces & Reps 
AZ PhOenix, Howe & Howe Sis. .••••..•.. 802-264-7871 
CA Oceanside, Noo Rep TeCh SIs........ 619-941-0558 
CA San GabrieW.s. Toyo Fan Corp. ..•.. 818-287-5297 
CA Santa Clara, U.s. Toyo Fan Corp. ..... 406-988-1260 
FL Wimer Springs, Sunland Assccs. •. . • .. 407-385-9533 
II. Downers Grove, GoIIen Asscc. ....... 706-512-0093 
IA Cedar Rapids, Stan Clothier Co. ...... 319-393-1576 
KS Olathe, Stan Clothier Co. .•........... 913-Il29-0013 
MD Cockeyesville, DaIbrook Corp. ......•. 301-886-2212 
MI Farmington Hills, W. R. Hurrvnon .'..... 313-474-0861 
MN St. Paul. Innovete SIs. . . . . . . . . . . . . . • .. . 612-225-9772 
MO St Charles, Stan Clothier Co. ........• 314-926-8078 
NJ Fort Lee, Neplure EIee. •..•...••.•..•. 201-461-2789 
NY E. Syracuse. Fountsin, Voung & Co. ., 315-437-7733 ~ 

NY Plainview. Neptune EIQc. •..•..•.. .•..• 516-349-1600 
NC MaIIhewS, Arthur. Harris & Asscc. ..... 704-845-1085 
OH RIchfield, Geotronix ................... 216-859-6100 
OH Trotwood, Geotronix.................. 513-252-6700 
OR !leaverton, Unlcornp. Inc. .,........... 503-643-1845 
PA Allison PI<, Geotronix Inc. •. •••.•.•••.• 412-487-1770 
PA Colmar. Dalbrook Corp. ..•........ ,.... 215-997-2770 
TX Richardson, Zqnk Assocs. •••.••.•••.. 21 .... 236-7851 
TX Stafford, Zonk & Assccs. ...•....•.•..• 713-561-7777 
WA SnoIlomish, Un~ Inc. •...•.•••.•• 206-568-0511 
PR Santruce, SISCO .••.••.•..••..••.••.• 809-726-3137 
Can Islington, Ont. Pip&-Thompson Ltd., . .. 418"236-2355 

Local Diatribu10rs 
p;z Phoenix, Aero-Spece SoutIlwesI ...... 802-269-5855 
CA AnaIleIm,AImo/~ ........•.. 71 .... 777-4711 
CA Fremont, Terminal Sis. Corp. .•...•.... 415-856-7722 
CA Tustin. Added Value EIcIms. Distr. ••.• 71 .... 259-8258 
MN Fridley. Voyager Elect .....•.....•.•.. 612-571-7788 
UT SaM Leke City. Added Value Elect •••. 801-975-9500 
IL Elk Grove, Martec Assocs. ......... . • . 708-956-8090 
MD Bellsville, Petricko Sis. .••••...•••••••. 301-937-4980 
MA HaverlliU. Cord EIcIrns. ......••.....•. 617-374-0100 
MI Farminglon Hills, Versalron ••••..•••.• 313-474-0867 
MN Fridtey. Voyager Elec. ......•...•.•.. '.. 612-571-7768 
NV Las Vegas, Kiesub Corp. .•••.•• .• •• ••• 702-733-3888 
NJ Corbin City. Index ..•......•.........• 809-628-4040 
NM Albuquerque, Betatron ..............•. 505-821-1122 
NY Elmsford, MullimeterICS ............... 914-347-3686 
NY Endwel~ Pryme-line Dislr. .•.•.•...... 607-748-5200 
OH Richfield. Aip/I8 Distr. Corp. •.......... 216-859-7100 
OR Beaverton, Hansen EIcIms. •.•.•.••••• 503-642-4455 
PA Harrisburg, Cumberland EIcIrns. .•••.• 717-233-5883 
TX RichardSon, Zec Sis. ••.... . . ... . . . • . . • 214-869-0895 
Can MIssissauga, Ont, Rush' Elex. Ltd. • • • . • 416-877-7280 

UTE MICROWAVE, 3500 Sunset Ave. AllbJry Park, NJ 
07712, Tel: 906-922-1009. TELEX: 13-2481. FAX: 908-
922-0848; FSC No.: 23261; EmpL: 35 

un INSTRUMENTS CO .• 2030 Fortune Drive, San Jose, 
CA 95131. Tel: 408-428-9400. FAX: 406-428-0823; EmpL: 
80; SIB. Mgt" Clyde Madsen 

UVP. INC. 5100 Walnut Grove Ave., P.o. Box 1500. San 
Gabriel, CA 91776, Tel: 816-265-3123, TELEX: 371 6381 • 
FAX: 818-265-2940; EmpL: 100 

810 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
VACO PRODUCTS, 7200 McCormick Blvd., Chicago, IL co 

44139-3395, Tel: 708-677-9500. TaEX: 72-4431; EmpJ.: 
Englewood. Co~ Sis. .••.•••..•.•..•• 303-779-8060, 

FAX:303-779-8357 
250; SIs. Mgr: Bill Aedmond -

r,·~ VALHALLA 
L.'A..~ SCIENTIFIC 

FAX: 619-457-0127 

FL Orlando, So. Atlantic eorr.,. ............ 407-1157-3650, 
FAX:407-857-3298 

FL Seininole, So. Atlantic eorr.,. .......... 813-595-6397, 
FAX:407-857-3298 

GA Norcross, Benchmark ..... _. _ ..•....•.. 404-446-17t I, 
FAX:404-448-2854 

IL ArlIngton Hgts.. KMA •.•.•..•..•••••••.• 708-398-5300, 
FAX:708-399-5708 

MD Annapolis, ElectrOnic Eng. •....••...••• 301-249-0818, 
FAX:301-249-0817 

~ TopsIietd. Whitehead Assocs.Inc. •.•..• 617-887-8050, 
FAX:817-887-5434 

VALHALLA SCIENTIFIC, 995:; Mesa Aim Ad., San MI 
Diego, CA 92121, Tel: 619-457-5576; EmpJ.: 75; S/s. Mgr: 

canton. Techrep Inc. ................... 313-981-1950, 
FAX:313-981-2006 

MN Mlnneapol'lS, OeBeck-Hays Assocs. Inc. 
.................... 612-835-3610FAX:612-835-0515 

NJ Kinnelon. AshIei:, Inc. .••••.•.•.•••••.•. 201-83&-3467, 
FAX:201-83&-5773 

Kerry Clark •.••••••••• . . •. ••.••. ..• ..•.. .• 001332-1333 

Local SsJes Offices & Reps 
AL Huntsville, Currie, Peak & Frazier ••..• 
CA Costa Mesa. Cutlass EIctms. .•.••••.•. 
CA San Diego. Amasco •...........•...•. 
CA San Jose, ARC Tech. Raaources ..... 
CA Sunnyvale, ARC Technical Resources 

CA Torrance. Cutlass EIctms. ............ . 
FL Orlando, Currie, Peak & Frazier ...... . 

205-536-1508 
714-549-9358 
619-292-7666 
406-263-6466 

408-773-9871 
213-324-7360 
407-855-0843 
904-994-0599 
813-983-1076 

NJ Marlton, BGA Assocs. ................. 609-883-1020, 
. FAX:609-983-1679 

NY Port Washington. Ashtec Inc. .••.....•. 516-767-<1338, 
FAX:516-767-1l981 

OH Dayton. KW Eictm. Sis. •..•..•..••..•.. 513-890-2150, 
FAX:513-890-5408 

OH Shaker Hgts.. KW EIctm. Sis. ••.••••...• 216-491-9177, FL Pace, Currie, Peak & Frazier •...•..••. 
FL Tampa. Currie, Peak & Frazier ••..•... 
FL W. Melbourne, Currie, Peak & Frazier 

· . . . . . • . . • . . . . . • . . . . . . . . . • . .• . . . • . . . . . • 407-724-6795 ~ 
GA OUIth, Currie, Peak & Frazier . . . . . . • . .. 404-497-9404 UT 

FAX:216-491-9102 
Austin, Kruvand •.. 51~219-9441,FAX:51~219-1932 
Dallas, Kruvand ... 214-437-3355,FAX:214-680-8854 
Midvale, eorr.,. Sis. ••••...•••..•.••.••. 601-561-5099, IL Arlington Hgts., Corntel Midwest Co. .. 708-39~ 

IN Indianapolis, Comtel Midwest Co. _. _.. 317-253-1881 
KS Shawnee Mission, Comtel Midwest Co. 

· .• _ •......••• " ••••••..•.••....•. _ • • •. 913-266-0782 
LA Lockpor1. A1REP EIctms. ..•..•...••..• 504-693-3666 
MD Lanham, Sel-Tronics •......•.•.•..•. ,. 301-731-9080 
MA Hopkinton, Eastern Sys. ........ _ ....• 506-435-2151 
MI Farrrington Hills. carter, McCormic & Peirce (CMP) 

.•....•..•••..•....••.•.•. _............ 313-477-7700 
MN Wayzata. Comtel Midwest Co. ••...•.• 61~76-1551 

MO Florissant, Delltron Co, Inc. ..•........ 314-839-0033 
Me Kansas City, DeIttron eo.. Inc. .....•.•. 816-436-8445 
NY Rochester, Eastern Systems •.•••.•..• 716-~1460 
NC Charlotte, Currie, Peak & Frazier ..•..• 704-646-1702 
NC Greensboro, Currie, Peak & Frazier ••• 919-373-0360 
OH Englewood. carter, Mc:Cormc & Peirce (CMP) 

..••.•••••...•.....•..•.....••.•...•.•• 513-636-0951 
OH Parma, carter, McCormic & Peirce (CMP) 

....•..••...•..............•...•.•.••.• 216-396-0400 
OJ( Tulsa. A1AEP EIctms. ..•..•......••... 916-592-7711 
OR Portland, WesIcon, Inc. ............... 503-283-0132 
PA Philadelphia. Robert Meyers Assocs. .. 215-224-1663 
PA PIttsburg. Carter, McCormic & Peirce (CMP) 

• . • . • . . • • • . . . • . . • • . . . . . • . . . . . . • . • • .. • . • 412-826-3600 
TX Austin, AIREP EIctms. •..•......•..... 512-327-0778 
TX Dallas, AIREP EIctrns. •..••....••.•... 214-349-4360 
TX Tomball, AIREP EIctms. •.••.... _ . • • . . . 713-255-2826 
VA Hampton, Se~ Tronics .•.••. .. . .••. .. .. 604-827-6308 
WI New Berlin, Corntel Midwest Co. ..•... 414-544-6042 

Local DIstJibuIots 

FAX:801-561-6016 
VA Midlothian, EIctms. Engr .......••.•••••. 604-794-8939, 

FAX:604-794-6090 
WA Seattle, Northmar Inc. ••••••.•.••.••.•.• 206-524-5170. 

FAX:206-524-0402 
WI Milwaukee, KMA .•. 414-259-1771;FAX:414-259-0246 
PR Aio Piedras. 0.K. Mkig. ................. 609-765-53eo. 

FAX:609-756-5360 

Local Dislributots 
AL Huntsville, Hall-Mark Elctms. Corp. .... 
I>Z. Phoenix. Hall-Mark EIctms. Corp. •••.. 
CA Chatsworth, HelI-Mark EIctms. Corp. •• 
CA Duluth. Hell-Mark EIctrns. Coip. ...... . 
CA Irvine. HaI~Mark EIcIms. Corp. •...•..• 
CA Rocklin. Hall-Mark .•••.••.•••.••..•.•• 
CA San DIego, Hall-Mark EIctms. Corp. ••• 
CA San Jose, Hall-Mark EIctms. Corp. .••• 
CO Englewood, Hall-Mark EIctms. Corp. •. 
CT Cheshire, Hall-Mark EIctms. Corp. .•••• 
FL Casselbeny, Hall-Mark EIctms. Corp. 

205-637-8700 
~7-12OO 

816-773-4560 
404-623-4400 
714-727-6000 
916-824-9781 
619-266-1201 
406-432-4000 
303-790-1682 
203-2n-2844 

• . . . • • • . • • . • . • • • . •• • •• • . • . • . • • . • • •• • • •. 407-930-5855 
FL Largo. Hall-Mark EIcIms. Corp. ........ 813-541-7440 
FL Pompano Bch,.Hal~Mark EIctms. Corp. 

. _ ....... _............................. 305-971-9260 
IL Wood Dele, Hell-Mark EIctms. Corp. .. 708-660-3600 
IN indianapolis, Hall-Mark EIctms. Corp. 

KS Lenexa. Hall-Mark EIctms. Corp. •.•••• 

Me Sparks. ElL I~ .•............. 301-771-4800 MD Columbia, Hall-Mark EIctms. Corp. .•.. 

317-872-8875 
913-886-4747 
301-988-9600 
506-667-0902 
617-449-5000 
313-462-1205 

NY Rochester, Transcat ................. . 716-456-4601 MA Billerica. Hall-Mark Elctms. Corp. .••..• 
NC Charlotte, EIS • _ •••...•.....••••.•.•••• 704-392-7366 MA Needham. Cronin Elect •..........•.•. 

VALIDYNE ENGINEERING CORPORATION, 8826 
Wilbur Ave, Northridge. CA 91324, Tet. 816-886-2057, 
TELEX: 65-1303, FAX: 816-886-6512; EfT1lL: 200 

VALLEY ELECTROMAGNETICS, ECM Motor Co, 
1099 Proctor Dr, Elkhorn, WI 53121, Tel: 414-723-6400, 
FAX: 414-723-6461; EmpJ.: 100; SIs. Mgr: R. Forschler 

FAX: 619-458-0875 
VALOR ELECTRONICS, 6275 Nancy Aidge Dr, San 

Oiego, CA 92121-2245, Tel: 619-456-1471, TELEX: 
653406 VALORSO; FSC No.: 15003; EmpL: 2000; SIs. 
Mgr: Brad Rogers; DiBt. Mgr: BIll Karlicek 
••••••••••. •••••••.••• •. ••••• • .•• Ao11106-1807; 002134 

Local SsJes Offices & Reps 

MI Uvonla, Hail-Mark Elctms. Corp. ..... . 
MN Eden Prairie, Hall-Mark EIctms. Corp. 

MN Roeeville, Parts 1 ••.•....••....•.••••. 
Me Earth City, Hell-Mark EIctms. Corp. .•.. 
NJ Mt Laurel, Hall-Mark EIctms. Corp. •••. 
NJ ParsIppany, Hall-Mark EIctms. Corp. •• 
NY Fairport. Hall-Mark EIctms. Corp. ••••.. 
NY Ronkonl<oma, Hall-Mark Elctms. Corp. 

612-941-2600 
612-633-9079 
314-291-5350 
609-235-1900 
201-515-3000 
716-425-3300 

....................................... 516-737-0600 
NC Raleigh. HaI~Mark EIctms. Corp. ..•..• 919-672-0712 
OH Solon, Hall-Mark Elctms. Corp. •• . . • • . • 216-349-4632 
OH Worthington. Hall-Mark EIctms. Corp. 

OK Tulsa, Hall-Mark Elctms. Corp. •..••••• 
TX Dallas, Hell-Mark EIctms. Corp. •.••.•. 
WA Seattle, HelI-Mark EIctms. Corp. •...••• 
WI New Berlin, Hall-Mark EIctrns. Corp. •. 

614-686-3313 
916-254-6110 
214-343-5822 
206-547-(1415 
414-797-7844 

VALPEY-FISHER:MATEC CORP, 75 South St, 
Hopkinton, MA 01748, Tel: 506-435-6831, FAX: 506-435-
5288; FSC No.: 5955; EmpJ.: 120; SIs. Mgr: Donald Elliott; 
DiBt. Mgr" John Pimentel 

VALPEY-DPT COMPANY, Valpey-Fisher Corp./Opt 
IIIds.. 75 South St., Hopkinton, MA 01748, Tel: 506-435-
6631, FAX: 506-435-5289; EmpJ.: 7; SIs. Mgr: Wim Van 
Dan AIcker 

V AMISTOR CORP. 115 Industrial PIc., SaviervIIIe, TN 
37862, TeI:615-453-0001, FAX: 615-453-0003; FSC No.: 
58856; EmpJ.: 53; SI8. Mgr: John Fairy, Sis. Mgr. DiBt. 

VARTA 
VANGUARD ElECTRONICS CO, 1460 W. 178111 St., 

Gardena, CA 90248, Tel: 213-323-4100. FAX: 213-329-
6427; FSC No.: 03550; EmpJ.: 250; SIs. MQr: T. A 
Crawford; DIst. Mgr" T. A Crawford 

VANGUARD RELAY CORP, 333 Strawbeny Field Ad., 
Wmwick, AI 02lI88, Tel: 401-732-0700, FAX: 401-736-
7910; S/s. Mgr: Fred Pestana 

VANN INSTRUMENTS. 1046 Vassar N.E, Albuquerque. 
lIN 87108, Tel: 505-265-2498, FAX: 505-265-1030; SIs. 
Mgr: MIchael E. Vam 

~ARIAN ASSOCIATES, Electron Device Business. 
3100 tiaMaI Way, Palo Ailo. CA 94304, Tel: 415-493-
4000, 600-544-4636, TELEX: 34 6478, FAX: 415-424-
6276; FSC No.: 02845; EmpJ.: 10.700; S/s. Mgr: John 
BeIghley 

VARIAN MICROWAVE EQUIP. DIV, Varian Assocs., 
Inc.. 3200 PaIrIck Harvy, Santa Clare, CA 95054, Tal: 406-
496-8273, TELEX: 51Cl-601-5674 MEDSC, TWX: 346478, 
FAX: 408-496-6235; FSC No.: 59782; EmpJ.: 300 

VARIAN TEMPE ElCTRNS. DIV, Varian Assocs., 615 
S. River Ad., T~ AZ 82561, Tel: 1I02-966-67so. FAX: 
602-894-5381; EmpJ.: 265; S/s. Mgr: Douglas Kim 

VARITRONIX. See VL Electronics 

VARTA BATTERIES. INC., 300 Executive Blvd., 
Elmsford. NY 10523, Tel: 914-592-2500, 800-431-2154, 
TELEX: 996-548, FAX: 914-592-2887; SIs. Mgr: Randy 
Nelson ....•..•..•....•.•..•.....••...•.•..•.••• 001487 

Local SsJes Offices & Reps 
CA San Mateo, Stewart Fullerton Assocs. 

.•••.•••••••••••.•••••••••••••••.•••••• 415-570-7688 
PA West Chester, TCA Assocs. ••••.•• , . •• 215-353-2022 
TX Aichardson, eorr.,. Technig. •••.•••••• 214-763-6631 
can Mississw'9" 0nI., K.c. SIs. & MkIg. ••. 416-826-5435 
can Mississauga. 0nI., NIca Poww BaItery Corp. 

.••••••.•••••••••••••••••.••••••••••••• 416-826-7100 

Local DIsIribulors 
I>Z. Phoenix, SpeciIIc Energy Corp. ••.•••• 602-433-0288 
CA Escondido, Alexander Battery eo.. West 

• . . . • • •• . • . •• • •• •••• • • •• . •• •• . • . • • • • • . • 619-480-4445 
CA Long Beach, Battery Specialties ...•.• 213-437-1809 
CA MIn View, Energy SIs. .•..•••••..••.•. 415-969-0800 
CA San Oiego, Tauber EIecIronics .•••• .•• 619-274-7242 
CA San Jose, Rose Elctms. .•.••...•.•... 4OB-943-02OO 
CO Castle Rock, Access BaItery •••••••••. 800-526-1020 
CO Denver, car-Go BaItery ••••••••••••.•. 303-296-6783 
CO Englewood, AVT •••••• •••••••.•••••.•• 303-799-1958 
FL Altamonte Springs. TNR Tech., Inc. ••. 407-882-4311 
FL Boca Raton, D & A Assocs. •••.• ..•••. 407-997-8751 
GA Marietta. Synergistic IIatteries .....•.. 404-973-2220 
GA Norcroas. Applied Power, Inc. ••••••••• 404-263-0421 
HI Honolulu, Pacific Energy Ovcs......... 808-737-2021 
II.. Donwers Grove, TeIecomrnunicatI Ovcs. 

• .•.•.•• ".......... ••••.•••••••••••••• 312-971-3460 
IL Morton Grove, Poww-pak. Inc. ••.•••.• 708-966-6000 
Me Beltsville. Mark Elctms. •.•.•.••...•.•• 301-595-5040 
MA ~,GeneratIon EIctms. • ••.•••••• 508-883-1177 
MA Sharon, Adcour •••...••.... . • . . • . • . . . . BOO-232-3557 
MI livonia, LWC Oists., Inc. •.•.•.•..•.... 313-464-7700 
MN St, Pau~ DC BaItery •.•.•••••••.••••.• 61~747B 
NJ Teterboro, Engrd. Assamb4Ies .. ....... 201-266-4477 
NY Mt Kisco, Multiplier Inds............... 914-241-9510 
NC Wlnston-SeIern, Progressive Technlgs. 

•.•••..•...•••...••••..•••..•.••••.••.• 919-761-1375 
OR Aloha, EIctm. Concept .........•..•..• 503-642-9715 

ENGINEERED ASSEMBLIES & COMPONENTS 

YOUR BEST SOURCE FOR 

~VARTA 
AIkBline, Lithium, Mercuty, NIckel Cadmium, 

and Silver Oxide BaIIeries 

CALL TOLL FREE 

1-800-447-5639 
HEADQUARTERS: 380 North St., Teterboro, NJ 07608 

AL Madison, Benohmark Tech •.•.••••••••• 205-464-0033, 
FAX:205-484-9909 

I>Z. SooIIedaIe, American Mktg.. Inc. •••••••• 602-946-2778, 
FAX:602-B80-4455 

CA Garden Grove, EIsco EIctms. ••.••••••• 714-881-4621, 
FAX:714-891-1251 

CA Santa Clara, FaIvner-Mlller Assccs. •..• 406-7W-9600. 
.FAX:408-496-6952 Mgr" John Farry, Dist Mgr. ! .. ---------------. 

EEM 1991 North American offices only. For worldwide reps & distributors, see VoL w. 811 



VARTA 
PA Bensalem, Avex ............. :........ 800-345-1295 
TX Stafford, S.W. EIcIm& .......... :...... 713-240-4000 
UT Salt Lake City, St8ridatd SUpp. Co. .... 801-486-3371 
WA Redmond, Energy Sis., Inc. ..•.. :. .•• •. . 206-883-2343 
Can Burnaby, ac., Enercell Technlgs., Inc. 

.. . . .. .. .. . .... .. .. . .. .. .. .. .. . .... .. .. 604-435-2284 
Can Mississauga, Ont., NicA Power Battery Corp. 

....................................... 416-828-7100 

V ASAK INos., INC., 211 Eucalyptus Oriv&, EI Segundo, CA 
90246, Tel: 1-800-67-VASAK; Empl: 10; 518. Mgr: Jotm 
Vasal< 

VA-TAAN SYSTEMS INC. fJ77 Anita St Ste. A, Chula 
Vista, CA 91911, Tel: 619-423-4555, FAX: 619-423-4804; 
Empl: 10; 518. MgT: J.E. Sloan 

VECTOR ELECTRONIC CO. INC. 12460 Gladstone 
Ave.. Sylmar, CA 91342, Tel: 818-365-9661, 800-423-5859, 
800-428-4852, FAX: 818-365-5718; FSC No.: 82893; 
EmpL: 95; 518. Mgr: Greg U\IIer; Dist. MgT: J. Forman 

For Vector EIcIrns.' sales offices and reps. In all other 
statee- 8CJO.423-5859. 

/..ocsl Selss Offlces & Reps 
CA Irvine, Balzer-WoK .................... 714-261-68n 
Fl CI~, eM Mktg. ................. 813-443-6390 
GA Ulbum, \nIL Compu1er Sp8ciallsts ..... 404-381-5130 
IN Ft Wayne, MIS Sis. & Assocs:, Inc. ... 219-436-3023 
MA Hingham, Northeast Reps. Inc. .... :... 617-749-8700 
MI Beachwood, Ek:1m. SalesmastetS, Inc. 

IILJ Woodbridge, Jade Mktg., Inc. ......... . 
NM Albuquerque, Reptronix, Ltd. ....... , .. 
NY Mendon, Tech-MarI<, Inc. ............ .. 
PA Trevose, Omega EIclm SIs., Inc. ..... . 
TX Dallas, Noroom, Inc. ................ .. 

National Distributors 

/..ocsl Distributors 

215-831-9555 
201-750-2998 
505-292-1718 
716-824-3840 
215-244-4000 
214-386-4888 

It:. Chicago; Newatk EIcIms. ............. 312-784-5100 
MD Gaithersburg, Pioneer Technlgs. ...... 301-921-0660 
PH Cleveland, Pioneer S1and. EIec. ....... 215-587-3800 
PA PhIladelphia, Powell EIcIrns. .......... 215-385-1900 
TX Ft Worth, Allied EIcIms................ 817-335-5401 

VECTOR ELECTRONICS CO .. Specialties Division, 
3901 East La Palma Ava. Anaheim, CA 92807, Tel: 714-
832-9842, 800-326-9888, FAX: 714-832-9n9; Empl.: 95 

Manufacturers and Sales Offices Directory 
GA lawrenceville, Saber Aesocs. ........ . 
IL Bannoclcburn, GMR SIs., Inc. ........ .. 
IN . Greenwood, Valentine & Assocs. •••.. 
IN South Bend, Valentine &Aesocs. .... . 
Me St LouiS, Rush & West Aesocs. ...... . 
IN Kokomo, Valentine & Aesocs. ........ . 
KS Olathe, Rush & West Assoc. ........ .. 
Me Burtonevlile, Eastem lnetrumentation 

800-327-1l853 
708-295-8440 
317-888-2260 
21&-288-7070 
314-965-3322 
317-453-1118 
913-784-2700 

/..ocsl Selss 0ffIceB & Reps 
AL Huntsville, Hughes ~ Inc. .••.••.• 
Ia. Fountain Hilla. Heller Assocs. ••••.••• 
CA Ven Nuys, HaIbar Assocs. .......... .. 
CO WheetrIdge, Waugaman Assocs. ..••.. 
CT North Haven, KHdIen & Kutchen, Inc. 

205-533-9106 
802-837-2464 . 
818-908-3941 
303-423-1020 

. . . . . . .. ... . . • . . • . . ... .. .. . .. .. . .. • . • . . 203-239-0212 

MA ReadIng, May Tech. ................ .. 
MI DeIroIt, A. P. Urban Assocs. .......... . 
MI Grand Rapids, A. P. Urban Aesocs. .. . 
MN Burnsville, AiDed Comp. Reps. ....•..• 
NY Great Neck, F & F Metro ............ .. 

Fl Largo, Labrant Tech. SIs.............. 813-535-6480 301-384-9500 
617-942-7135 
313-536-2355 
615-245-0511 Me 
612-435-7876' MA 
515-462-4080 MI 

IL Northbrook, Howanjllenjamin .Assoc. 
. . . . • . .. . . .. . . . . .. . . . . . .. . . . . . . . . . . . . . . 708-272-2900 
Monkton, ImagI1ron Sis. Co., Inc. ...... 301-374-5800 
BuI1Ii1gton, Kitchen & Kutchen Inc. .... 617-22&-2680 
Royal Oak, EIcIrI. Sys. Co. ............ 313-542-1747 

NM Albuquerque, J. Smith & Aesocs. ....•. 505-345-6501 MN Minneapolis, PSI ............ .......... 812-944-8545 
NY Syracuee, T -~ EIcImS. ...... .. 
NC Clayton, Saber Assocs. .............. . 

315-463-8592 IILJ Cherry HII~ Lanson Assoc. .•..•..••. ,. 809-424-4670 
Jericho, Metro Tech. SIs............... 515-935-3330 

OH Englewood. A Nace Co. ............ .. ==NY 
216-656-3273 NY Syracuee, T ~ared EIcIm. SIs. ....... 315-463-8592 OH HudsOn, A Nace Co. ................. . 

PA Havertown, SWA Tech., Inc. ........ .. 215-353-6639 NY 
214-437-56n NC 

VICtor, T -8quared ...•...•.. ......... .. 715-924-9101 
Raleigh, DHA MkIg. Inc. .•..•.•...... .. 91&-82&-1970 
Beachwood, EIecIIOnic SaIesmestas, Inc. 

TX Dallas, T_ Avionics .............. .. 
UT Salt Lake City, Techn. MkIg. Assocs. •• 801-483-1009 OH 
WA Seattle, Datacom .................... . 
Can Quebec, Microvon EIcIrns. ........... . 

208-285,2525 
514-421-4164 

VEECO INSTRUMENTS INC. Teminal Dr. Plainview, 
NY 11803, Tel: 516-349-8300, FAX: 516-349-8321; 518. 
Mgr: Mel Lipton 

............................... ,.. ..... 215-831-11585 
Dayton, EIclrL Sya Co ............... .. 
Orrville, EIcIrL Sys. Co. .............. .. 
Greenville, DHA MkIg. Inc. .......... .. 
Dallas, innovative Tech. Sis. ........ .. 
Aonoake, CMR ..................... .. 

OH 
OH 
SC 
TX 
TX 
UT 

VEEDER-ROOT, '125 Powder Forest Dr. Simsbury, CT WA 
Salt Lake City, Waugaman Aesocs. •.. 
Bellevue, Schultz Co. ................ . 

51~ 

215-682-5530 
803-235-3594 
214-699-3485 
817-379-8540 
801-261-()802 
206-454-0300 

08070-2003, Tel: 203-651-2700, FAX: 203-651-2750; 
Empl: 1200; 518. Mgr :.Jamee AppeIgren; Dist. Mgr; VERNITRON CONTROlS, Vemitron Corp., 
Stephan Aoeen1hal Magtech Controls, Vemitron Controls 

See 

FAX: 308-324-4985 
VEETRONIX, INC. Box 480, Lexington, NE 88B5O, Tel: 

305-324-4600; EmpL: 25; 518. Mgr; Eddie Howerter 
............. : ...... ...... . ... ............. 801790-1791 

VEGA PRECISION LABS., 800 FolHn La., Vrenna, VA 
22180, Tel: 703-935-6300, FAX: 703-935-6311; FSC No.: 
23115; I;:mpI.: 180; 518. Mgr; Joe E. Bennett 

VEKTREX ELECTRONIC SYSTEMS, INC., 7915 
Silverton A~-Ste. 309, San DIegO, CA 92126, Tel: 61&-
575-6787; FSC No.: OBV42; EmpL: 5 

VERNITRON 
( (J I (I h \ I " 

VRN INTERNATIONAL DIVISION 

FAX: 813-347-7520 
. VERNITRON CORP., Passive Compa. Group, 2801 

72nd St N., Box 44000, St. Petersburg, Fl33743, Tel: 813-
347-2181; FSC No.: 84046; EmpL: 350; 518. Mgr; Tom 
GavulalOick Thomas; Dist. Mgr: K Hansen' 
..•••.••....••.•• .1.. ••• A.lm, 1751, 2073-2075, 2458 

Local Selss 0ffIceB & Reps 
AL Huntsville, A. 0. Whitesell & Assoc. ... 205-683-5110 
Ia. PhOenix, Sheller-Kahn ................ 802-257-9015 
CA Santa Clara, West Rep ........... ,... 408-985-3188 VECTOR-VIZ INSTRUMENT DIV. OF THE VECTOR 

.GRP, INC. 180UbertyStreeI, Newburgh, NY 12550, Tel: 
800-827.:0&43, FAX: 914-585-0597; Empl.: 14; 518. Mgr: V8.MEX, INC., P. Q Box 38, East Bloomfield, NY 14443, 
Frank MenichellO; Dis/. Mgf: Bill QuiM Tel: 715-657-8151, 800-842-6446, FAX: 715-657-8153; 

CA Woodland Hills, West Rep ............ 714-527-2622 
CO Denver, Delitron ...................... 303-741-2122 
NH AmhersI, D.A Crowley & Assoc. . . . . •• • 603-873-7050 
FLSt Pelersburg, Factory Direct ...... ... 813-347-2181 

VECTRONICS MICROWAVE CORP. 113 Lincoln Blvd., 
Empl: 30; 518. MgT; A. Yurick 

Middlesex, IILJ 08846, Tel: 905-355-2377, FAX: 908-355- VELONEX, 580 Robert Ave.. Sant& Clara, CA. 95050, Tel: 
6782; FSC No.: 32846; Empl.: 30; 518. Mgr; John G. Vogler 408-727-7370, FAX: 408-727-0389; Ernpl: 25; 518. MgT; 

Kevin M. Colley 
VECTRON LABORAtORIES, INC.; j66 Glover Ave., 

Norwalk, CT 06850, Tel: 203-853-4433, TWX: 710-465-
3796, FAX: 203-64&-1423; FSC No.: 27802; EmpL: 340; 
518. Mgr: Larry Jawitz .................... A'1464-1489 

/..ocsl Selss Offices & Reps 
AL Huntsville, Saber Assocs. .............. 800-327-0853 
102. Phoenix, J. SmIth & Assoc. ... ,....... 802-267-()981 
CA Mountain View, Schoenduve Corp. . . .. 415-982-8330 
CA San Diego, Mldwln & Ollison, Inc. .'.... 61&-57H)177 
CA Tarzana, MIdwIn & Ollison, Inc. ....... 815-996-9093 
CO Parker, Techl\ MkIg. Assocs. ......... 303-841-3435 
CT Watertown, May Tech. .... ...... ...... 203-274-37n 
Fl Melbourne, Saber Aesocs. ....... ;;... 800-432-8288 

/V Vernitron 

over. 
1.000.000 " '. Terminal 

Blocks 
in Stock. 

Over 
8.000.000 
Relays & 
Switches 
in Stock. 

Orders Plaes by 3:00 p.m. aYe· 
, Shipped the. Same Day 

(213) 452·1229 (415) 835·1500 
1301 OlympiC' Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

VELONEX, 6551 Loisdale Ct, Ste. 322, Springfield, VA 
22150, Tel: 703'922-8005, FAX: 703-922-8007 

VENABLE INDUSTRIES, INC. 3555 Lornne Blvd., 
Torrance. CA 90505, Tel: 213-53&-2522, FAX: 213-53&-
4139; Empl.: 20; 518. MgT: SIM\iIey Ely 

VENT RAK, See General Devices 

VERDURE INDUSTRIES INC., PO Box 24886, Omaha, 
NE 88124, Tel: 402-891-8300, FAX: 402-891-8400; Empl.: 
7; 518. Mgr; Ronald F. Bailey 

VERMONT PRECISION RESISTOR, Codeco Corp. of 
Vermont, P.Q Box 1207, S1owe, VT 05672-1207, Tel: 

. 802-253-8567, FAX: 802-253-8019; ErnpL: 8 

VERMONT RESEARCH CORP. Precision PIt, N. 
Springfield, VT 05150, Tel: 802-888-2256, TWX: 710-363-
6533, FAX: 802-886-2682; EmpI.: 50; 518. Mgr; John 
Dimi1ruk 

VERMONT SEMICONDUCTOR, INC.,7 Ave.D, PO Box 
526, Williston, VT 05495, Tel: 802-885-3000, FAX: 802-
865-3800; Empl: 70 

FAX: 516-242-7940 
VERNITECH:VERNITRON CORP., 300 Marcus Blvd., 

Deer PI<., NY 11729, Tel: 515-585-5100, TWX: 510-227-
6079; FSC No.: 30223; Empl:170 .... A'207iI; 801031, 

1318,1956 

II. Itasca, Bela .. .. .. .. .. .. .. .. .. .. .... .. • 705-250-9580 
IN Fort Wayne, Ro Whitesell & Aesocs... 219-432-5591 
IN Indlanpolis, AD Whileeell & Aesocs. ... 317-875-9000 
IN Kokomo, Ro Whileeell & Assocs. •.•.. 317-457-9127 
KS Merriam; MTS ........................ 913-235-9557 
KY louisville, Ro WhHeseIl & Aesocs. ~... 502-425-7696 
MI Grand RapIds, Ro WhItesell & Assocs. 

MI Southfleld, AD Whi1eseIl & Assocs. ., •. 
MI St Joseph, AD WhiteSell & Aesocs. .. . 
MN Minneapolis, PSI .................... .. 
NM Albuquerque, SheIIer-Kahn .....• ~ .•.. 
NY Great Neck, Mos Assocs. ............ . 
NY Syracuse, PI'tronIcs .................. . 
OH Cincinnati, AD Whitesell & Assocs. ••.. 
OH Cleveland, Ro Whitesell & Assocs. ••.. 
OH Columbus, Ro Whitesell & Assocs. •.. 
OH Deyton, Ro Whileeell & Assocs. .•.••.• 
OK Tulsa, CornpIech .................... . 
PA Lawrenceville, DVS .................. . 
PA PiIIsIlurg, Ro Whileeell & Assocs. ...•• 
TX Arington, ~ ................ .. 
Can AexdaIe, Ont., Source EIec., Ltd. ..... . 

/..ocsl Dlsttibutors 
102. Tempe, m .......................... .. 
CA Agoura Hills, Zeus .................. .. 
CA San Diego, Shelley-Aagon .......... .. 
CA San Jose, Future .................... . 
CA San Jose, Shelley-Aagon ............ . 
CA Thousand Qaks, Beliinds. .......... .. 
CO Den_, TTl .......................... . 
CT Bethe~ Future ...................... .. 
CA Los Angeles, m .. , ................ .. 
CT WaIHngIord,m ...................... . 
Fl Clearwater, Future .................. .. 
Fl Orlando, m Inc. .................... .. 
CA SanOiego,m ................. , .. ; .. 
CA· San Jose, m ........................ . 
GA Norcroee, m ........................ . 
IL Lombard, Shelley Ragon ............ .. 
CA San Jose, Zeus ; .................... .. 
MA Lexington, zeus .................... .. 

616-942-5420 
313-55&-5454 
615-983-7337 
612-944-8545 
505-345-3591 
515-467-3966 
315-435-7346 
513-521-2290 
215-447-9020 
614-888-9396 
513-295-9546 
918-822-7744 
80&-885-1112 
412-963-6161 
817-265-8007 
613,592-5392 

802-431-1191 
818-8l19-383lI 
61&-453-7133 
408-945-9100 
408-942-9111 
818-340-1940 
303-429-8806 
203-847-8442 
815-891-8885 
203-284-7474 
813-441-4nl 
305-84&-1000 
61 &-745-2025 
408-946-55n 
404-882-0911 
312-595-6833 
408-82&-4789 
617-883-8800 

812 North American.offices only. For worldwide reps & distributors, see VoL W. EEM1991 



Manufacturers and Sales Offices Directory 
MA Wilmington, TIl Inc .....•.............. 
MD Columbia, TTl .........••.•....•...... 
Fl Oviedo, Zeus •.....•...............•.. 
MD Columbia, Zeus ..........••........... 
MA Westboro, Future ........•............ 
MA Tewksbury, JACO ................... . 
MN Eden Praia. TIl ..................... . 
MN St Pauls, Shelley Ragon ....... . 
MO St Louis, Chelsee ...................• 
MD Columbia, Jaco ...•........•......•... 
NJ Mt Cermel, TIl ...................... . 
NJ, Mt L.aure~ Future .................... . 
FL Tampa, JACO ...................... .. 
FL Totowa, JACO ....................... . 
NM Albuquerque, Sterling ................ . 
NY Hauppauge, Fairmont Elec. Sis. ... , .. . 
NY Hauppauge, Jaco EIctms. ............ . 
NY Uverpoo~ Future .................... . 
NY Port Chester, Zeus ................. .. 
NY Ronkonkoma, TIl Inc. .............. .. 
NY Ronkonkoma, Zeus ................. .. 
NY Valley Slream, L & S Elclms. ......... . 
NC Charlotte, TIl ........................ . 
OH Dayton, Zeus ........................ . 
OH Columbus. TIl ...................... .. 
OH Dayton, Bell Micro-Mil .............. .. 
TX Richardson, JACO .................. .. 
TX Ft Worth, m Inc. ................... .. 
TX Houston, Slerlng ................... .. 
TX Richardson, Zeus ................... .. 
UT Satt L.ake City, Future ............... .. 
EXP TX Ft Worth, TTl ................... .. 
WA Bellevue, Future .................... .. 
WA Redmond, TIl ....................... . 
WI Milwaukee, Marsh.EIctms. .......... .. 
Can Pointe Claire, Que., Future Elctrns. "" 

508-658-4700 
301-995-1331 
407-365-3000 
301-997-1118 
617-366-2400 
508-640-0755 
612-944-5080 
612-642-2823 
314-426-4500 
301-995-6620 
609-234-6400 
609-778-7600 
813-628-8185 
201-942-4000 
505-884-1900 
516-231-3313 
516-273-5500 
315-451-2371 
914-937-7400 
516-737-2000 
516-737-4500 
516-561-2474 
704-522-0277 
513-293-6182 
614-848-5757 
513-434-8231 
214-235-9575 
817-595-3100 
713-627-9800 
214-783-7010 
801-972-8499 
817-847-6666 
206-881-8199 
206-883-3776 
414-475-6000 
514-694-7710 

VERNITRON CONTROLS, Vemitron Corporation, 
See Magtech Controls, Vernitron Corporation 

VERNITRON ELEC. COMPs., See Beau Prods. Div. 

VERN KlEBLER ELECTRONICS, INC., 201 N. Gables, 
Wheaton, IL 80187, Tel: 709-668-5407, FAX: 708-462-
7590; Empt.: 200; Sis, MgT: Wm. Archbold 

VERSACAD COMPUTERVISION PERSONAL 
CAD/CAM, 2124 Main St, Huntington Bch., CA 92846, 
Tel: 714-960-7720, TWX: 51()'101-1759 TWINC UO; 
Empl: 50; Sis. MgT: John Towart; Dist, Mgr: Giwes 
Guignat 

VERSADATA INC. 790 Maple Lane, Bensenville, IL 60106, 
Tel: 709-766-6755, FAX: 7C19-66().3672; Empt.: 5; Sis. 
Mgr: Ken Krohmer 

VERSALOGIC CORP" 3996 Slewart FId, Eugene, OR 
97402, Tel: 8Q().824-3163, FAX: 503-485-5712 

VERTEK INTL INC. 9465 eusiomhouse Plaza, Sle, D, San 
Diego, CA 92173, Tel: 619-661-6868, FAX: 706-666-
3444(Mexico); Empl: 225 

VIA WEST INTERFACE, INC" 534 N. Stone Ave., Tucson, 
AZ 85705, Tel: 602-823-5716, 1-800-266-5716, FAX: 1-
802-623-5718; ErnpI.: 4; SIs. Mgr: Robert S. 80s 

VIBAAC, 16 Columbia Dr. Amherst, NH 03031, Tel: 603-882-
6777, TELEX: 312898 VIBRAC, FAX: 603-886-3857; Empl: 
50; Sis. Mg,: R Searle 

FAX: 203-288-4937 
VIBRA-METRICS, INC. 1014 Sherman Ave., Hamden, 

CT 06514, Tel: 203-288-8158, 1-800-8-SENS-rr; EmpL: 
25; Sis. MgT: William McClain ..... "" ........ a·1957 

Local Sales Offices & Reps 
AK Anchorage, Amerom Assoc, ."....... 907-338-0994 
CA Laguna Hills. Eloiek Sys. ........... ". 714-83().4856 
CO Longmont Wesver & Assocs. ...... , .. 303-772-1999 
CA i"ieasanIon, Secco Sis. Inc. ........ :" 415-484-1030 
IL Palos Hills, James L Griffin Co., Inc. .. 709-974-1770 
GA Tunnel Hil~ Pump & Vibration Conslls. 

... , .. "., .... ,., .•. , •. ,., .•.... , ....•. 404-935-5851 
MI Troy, Satullo Assoc., Inc, .............. 313-585-4811 
IL Carpentersville, Pracision Mess. Prods. 

..... " .. , ... ,., ............. ,."., .. ,. 708-428-4446 
LA Baton Rouge, Data Signal Sys., Inc .. ,. 504-927-4953 
MD Columbia, Stain Instrumn. Corp .... , .. , 301-596-3748 
RI Narrag8nsett, Pat Assoc. .. .. . .. .. .. .. . 401-783-9565 
MO St Louis. Precision Mess. Prods. . . . . . . 314-394-4403 
NM Albuquerque, Mesa Tech. Corp. . , , .. ,. 505-883-8833 
NY Baldwinsville, Oshex Assoc. .,........ 315-635-6027 
OH Cleveland, AbHec ..................... 216-531-9122 
OK Data Signal Sys., Inc. ................. 918-866-2450 
PA Philadelphia, Metrasystems ."."..... 215-247-7347 
TN Chattanooga, Pump & Vibation Conslls. 

, .. , .. , .•. , ....•. , .. ,. , ...... , ..... "., 404-935-5651 
TX Friendswood, Data Signal ... , ...... , .. 713-482-9653 
UT West Amercan Fork, Highland Tech. Mklg. 

.......... ,., ..... " ........ , ......... , 801-756-2634 
WI Mequon, James L Griffin Co. Inc. ..... 414-241-4451 
EXP Hamden, CT, Vibra-Metrics, Inc. ... , . " 203-288-8158 
Can Mississauga, Ont, SAP Control Sys. Lid. 

........ "., ............ , ...... , .. , .. ,. 416-238-2880 

VIBRa-METER CORP., P.O. Box 5058, Billerica, MA 
01822-5058, Tel: 508-663-7322, TELEX: 948145, TWX: 
71 ()'320-1872, FAX: 509-667-1944; Empl: 50; SIs. Mgr: 
Joe Micali 

VICOM SYSTEMS, INC. 46360 Fremont Blvd., Fremont, 
CA 94538, Tel: 415-498-3200, FAX: 415-498-3325; Empl: 
77; SIs. Mg,: Ernie Pope 

VICOR CORP. 23 Frontsge Rd., Andover, MA 01810, Tel: 
508-47()'29OO, TELEX: 91 ().38().5144. ESVLNK: 508-475-
6715; ErnpI.: 400; Sis. MgT: D. Nesbi11; Dis!. Mgr: L 
Cavanaugh 

VERTEX INDUSlltIE8, INC., P. 0, Box 996, 23 Carol St, V.I. CORPORATION, 47 PIeasan1 St, Northampton, MA 
Clifton, NJ 07014, Tel: 201-472-1331, FAX: 201-472-0814; 01080, Tel: 413-586-4144, FAX: 413-566-3605; Empl.: 75; 
Empl: 85; SIs. Mgr: Carto Pas10re Sis. MgT: Paul Msguire, VP Nat SIs. 

VEATOX CO. 10022 Imperial Ave, E , Garden Grove, CA 
82643, Tel: 714-530-4541, FAX: 714-530-0143; FSC No.: 
53868; Empl.: 12; Sis. Mg,: SIeve Hacker. Dis!. Mgr: 
SIeve Hacker 

VESTA TECHNOLOGY, INC. 71 00 W. 44thAve.Ste 101, 
Whest Ridge, CO 80033, Tel: 303-422-8088, FAX: 303-
422-9800; Empl: 9 

VETRA SYSTEMS CORP.; 27 Newtown Rd., Plainview, 
NY 11803, Tel: 516-454-6469, FAX: 516-454-1648; Empl: 
10; Sis. Mgr: Jim Del Rossi 

VG CONTROLS, INC., 34 Jenkins Road, Hewitt, NJ 07421, 
Tel: 201-853-4800, TELEX: 201-853-7913; Empl.: 3 

VGI, INC., Vikay Industrial Pte. Ltd. 1800 Vemon St, 
Roseville, CA 95661, Tel: 916-783-7871\ FAX: 916-783-
7845; Empl.: 14; Sis, Mgr: Gary Johnson 

VIABLE SYSTEMS INC. Box 389, Sher1xlm, MA 01770, 
Tel: 508-653-7665, TELEX: 922 495 VIABLEUS, FAX: 508-
853-8845; Empt.: 30 

VIATAAN CORPORATION, 300 Industrial Drive, Grand 
Isl 14072, Tel: 716-773-1700, TELEX: 71()'260-1353, 
ESVLNK: 716-773-2488; EmpL: 110 

.---------

VICTOREEN 

FAX: 216-248-9301 
VICTOREEN, INC. 6000 Cochran Rd., Solon, OH 44139-

3395, Tel: 216-248-9300, 216-248-9043, TWX: 810-421-
8287; Empl.: 350; Sis. Mgr: Glenn Whtteley 
................ , .......... ,., ...... , ...... A·1996-1999 

VICTOR ELEC. WIRE & CABLE. 618 Main St, W. 
Warwick, RI 02893, Tel: 401-821-1700, SALES 401-821-
7800, TELEX: 952122, TWX: 71().382-1534, FAX: 401-
828-0441; Empl.: 500; SIs. MgT: E. M CoIasanio 

VICTOR WIRE & CABLE CORP. 3601 Holdrege Ave. 
LosAngeles,CA 90018, Tel: 213-87Q-9933 FAX: 213-559-
4167; Empl,: 30 

VICTORY ENGINEERING CORP. Victory Rd., 
SprIngfield, NJ 07081, Tel: 201-379-5900, TELEX: 710-
993-4430, FAX: 201-379-5982; Empt.: 150; Sis. MgJ:: P. 
Foley . 

VIRGIN 
VIDCO, INC. 8039 S.W. Cirrus Dr. Beeverton, OR 97005. 

Tel: 503-841-1804, FAX: 503-641-1806; Empl.: 10; Sis. 
Mgr: Bradley Cohen 

VIDEO AUTOMATION SYSTEMS, Upper Shad Rd., 
Pound Ridge, NY 10576. Tel: 914-764-4613, FAX: 914-
764-4613; Empl.: 5 

VIDEO DISPLAY CORP. 1666 Tucker Industrial Dr. 
Tucker, GA 30084, Tel: 404-938-2080,800241-5005, FAX: 
404-493-3903; Empl: 300; SIs. Mg': Robert (Bob) Lisa; 
Dist. Mgr: Randy Russell 

VIDEO MONITORS, INC. Dotronix, Inc. 38.'i3 N, WhHe 
Ave., Eau Claire, WI 54703, Tel: 715-834-7785, TELEX: 
51()'100-1880, FAX: 715-834-5672; Ernpl: 190; Sis. Mg,: 
LSlewart 

VIEWLOGIC SYSTEMS, INC. 293 Boston Poet Rd. West, 
Marlboro, MA 01752, Tel: 508-480-0881, FAX: 508-48(). 

0882; Empl.: 200; Sis. Mgr: Harvey Ford 

VIKING CASES, 10480 Dak St N,E, St Petersburg, Fl 
33718, Tel: 813-577-1216, FAX: 813-577-2082; Sis. Mg': 
Bill Strickland 

VIKING ELECTRONICS, 1531 100. St PO Box 448, 
Hudson, WI 54016, Tel: 715-366-8861; Empl: 28; SIs . 
MgT: Roy Crist 

VIKING ELECTRONICS, INC, 21001 Nordhoff St, P,O . 
Box 2379,ChaIsworth,CA 91311, Tel: 818-341-4330, FAX: 
818-882-5713; FSC No.: 05574; Empl.: 150; SIs, Mgr: 
William Vockerath; Dist. Mg,: Karen Claybaugh 

VIKING INDUSTRIAL PRODUCTS, 729 Farm Rd., 
Martboro, MA 01752, Tel: 508-481-4600; EmpI.: 25; Sis. 
Mgr: Aubrey Elms 

VIRGINIA PANEL CORPORATION, 1400 New Hope Rd., 
Waynesboro, VA 22980, Tel: 703-949-8376, FAX: 703-
942-2856; FSC No,: 18117; Ernpl: 130; SIs. Mgr: Norman 
D.Wood 

FAX: 703-375-0135 
VIRGINIA PLASTICS CO. P.O. Box 4577, Roanoke, VA 

24015-0577, Tel: 703-375-0100; FSC No.: 59808; Empl: 
130; Sis. Mgr: Barry D. Lee 
.............................. C.1564-1567, 1822-1824 

. I..DcaJ Sales 0fIicas & R&ps 
AZ Phoenix, Howe & Howe SIs. .. , .. ,.... 602-264-7971 
CA Arcadia, H M C Inc. ................... 818-447-0958 
CA San Diego, HMO, Inc. ................. 618-484-8921 
CA Santa Clara, Penmari< Sis. Co. .•...... 408-98().1303 
CO Denver, Lindberg Co. ................. 303-758-9033 
CT Middletown, Gerber Sis. .. , ... ' .. '.... 203-347-3000 
IL Wheaton, CS Tech. SIs, Inc. .......... 708-653-8128 
IN Kokomo, John McKenzie ...•......•.• 317-452-7390 
MD Gaithersburg, Carwithen Assocs. •...• 301-921-9545 
MA Burlington, Gerber SIs. ................ 617-229-1150 
MI Livonia, Engrg, & Mk1g. Sves. Co. ..... 313-522-9465 
MN Minneapolis. EIec. Camp. Sis. ......... 612-933-2594 

!lilt'S a good connection to have. 

INTERCONNECT SPECIAL TIES, INC. 

(800) 752-4777 FAX (714) 447-3976 

~ 
.Virginia Plastics Compan~ 

TELECOMMUNICATION 
PRODUCTS AND 

CABLE ASSEMBL Y 

(800) 752-4777 
Everything For Your Connector Needs 

SPECIALIZING IN Hard to Find Components 
and Value Added Service 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 813 



VIRGIN' 
NJ Englewood, Sprung/Nusabaum ... •• . • 201-569-6666 
NM Albuquerque, Lindberg Co. .....•..•.•• 505-881-1006 
NY BuIIa/o, NRM MkIg. Grp. ••.•••.••.••.• 716-f134043OO 
NY SkaneaIaIee, IIFIM Mktg. Gtp. • • . • • •• . • 315-685-8991 
NC RaJeigh, Spears & Assocs. ..•..••..•.• 919-790-7606 
OK BIxby. MGR E1cIma. .•••••.••••.•..••• 918-369-5188 
OH CInciI!naII, Makin & Assocs. .... ....... 513-871-2424 
OH Cleveland, Makin & Assocs............ 216-248-7370 
OH Dublin, MakIn & Assocs. .........•...• 814-793-9545 
OR LakeOawego, SPSEIcIms. ••••••••••• 503-897-n88 
PA Harriaburg, All-Tech. Mktg. •.••••.•.••. 717-540-1204 
PA west Chesler. AlHech MkIg., Inc...... 215-34+0134 
KS Overlook PIt, MaI1dine Technlgs. ...... 913-881-11880 
1)( Dallas, MGR Elctrns.lnc. •..•.••...••. 214-236-5248 
UT SaIl Lake CIty. LIncIberg Co. ........•. 801-484-8889 
WA SnohomI8h, SPS EIcIriIs. •..•..•..•.•. 206-794-0154 
can DownsvIew. Ont, llenkay. Inc. ••...•.• 416-736-1221 

Local CJIsIributoI8 
CA Cenoga Park, Acort Inds. •.••...•.••.• 816-700-2991 
NH Manchester. Vankee EIctm. Supp. Co. 

. • . •• • . . • . • . • •• . . . . • . ,. •• . • . . . . . . .. •• • . 800-385-8720 
can 00wnsvIew. Ont, P.s. Comps. ....•... 416-885-9548 

VIRTIS CO. Ate. 208, Gardiner. NY 12525, Tel: 914-255-
5000, 800-431-11232, TB..EX: 928474, FAX: 914-255-5338; 
En1IL: 92; SIs. Mgt: J. D. Schmidt 

VISHAY-MANN SYSTEM. See Vishay Resistive 
Systems Group 

VISHAY RESISTIVE SYSTEMS, 83 Uncaln Hwy. 
Malvern, PA 19355, Tel: 215-844-1300, 1WX: 510-886-
5812; EmpL: 500 ,-
...•• A'I844-1845. 1.1 .... 1915. 111115-1987. 19112-1l1li5. 

2001-2009. 2015. 2076; D'I335 

Local S8JeB Offices & Reps 
AI.. Huntsville, JWL Assocs. ..•.•......... 205-8IIa-1712 
lIZ PhoenIx, Howe & Howe •....•........ 602-2840-7971 
CA Loveland, vee ........................ 303-887-7500 
CA Redwood CIty. James S. Heaton Co. .. 415-387-11000 
CA San Diego, VEC ••.••••••••••••••••••• 819-690-5112 
CA Tustin, vee .......................... 714-544-7024 
CT VaJesvIlIe, Camp Rep Assocs. •••••••• 407-269-1145 
FL Altamonte SprIngs, SemIronIc Assocs. 

305-831-8233 
FL Clearwater. SemIronIc Assocs. •••••••• 813-481-4875 
FL Ft Lauderdale, SemIronic Assocs. •..• 3C)5,731-2484 
GA Atlanta, JWL Assocs. •..•...•.•...•... 404-993-0100 
IN Ft Wayne, Scott EIcIms. •...•.•....... 219-489-5690 
L Skokie, JRl.lIIinoie .•.••..•••.•..•..••.• 312-967-11430 
IN Indianapolis, Scott E1cIma. •.•••...••.• 317-1141-01110 
KS Olathe, Technical Sis. Assocs. ••...... .13-829-2800 
Me Lutherville, J. A. Dougherty Sis. Co. .. , 301-321-7690 
MA Westwood, Camp Rep Assocs. ....... 617-329-3454 
MI Plymouth, Jay MkIg. Assocs. .....•.... 313-459-1200 
MN IlIoomingIon, IRI of Minnesota ........ 612-854-8027 
Me St louis, Technical Sis. Assocs. ••...• 314-521-2044 
NJ Flanders, K & R Engrg. SIs. Co. .••...• 201-584-5235 
NM Albuquerque, NeIco EJectronIx •.•••••• 505-293-1399 
NY Rochester. L-Mar Assocs. . .•.••.•••••. 716-381-9100 
NC ChartoIIe, JWL Assocs. ..•.•.••.•.•... 704-541-5750 
NC RaleIgh, JWL Assocs. ••.••..•.....•..• 919-787-4626 
OH Aurora, EMA, Inc. .•..••.•..••..•..•..• 216-562-6104 
OH CantervlIIe, EMA, Inc. •..••..•..•..•..• 513-433-2600 
OR eeaV8l1Oll, N. R. Schultz Co. ...•..•..• 503-843-1644 
PA Horsham, TMI ............•.•.....•... 215-441-4300 
PA Malvern, VIShay Resistive Sys. Grp. ... 215-844-1300 
1)( Dallas, Edward F. Aymond Co. •.. . . . . . 214-826-7820 
1)( Houston, Edw8ld F. Aymond Co. . • • . . • 713-943-3149 
WI Milwaukee, IRI-Wiaconain ••..••••••.•• 414-789-9393 
WA IIeItevue, N. R. Schultz Co. •.•.•.... ;.. 206-746-1690 
PR C8guas, Camp Rep Assocs. •..•.••... 809-746-8550 
can Burnaby. B.C., Kaytranlcs, InC. ••••.•••• 604-294-2000 
can Concord, Ont, KaytranIcs, Inc. ..•..••. .416-889-2282 
can Kana1a, Ont, Kaytronics, InC. .......... 613-584-0080 
can VOle St I..aur8nI, Que., KaytranIcs, Inc. 

51 .... 745-5800 

Local CJIsIributoI8 . 
lIZ T~ ShelIay-Ragon, Inc. ............ 802-894-2058 
lIZ T~ 1T1,1nc. ....................... 802-431-1191 
CA ChaIsworIh, PassIve Comps. Inc. ..... 816-701H1836 
CA ChaIaworIh, ShelIey-Ragon, Inc. .....• 81&-996-3333 
CA MlIIpIIas, TTl, Inc. ..................... 406-946-55n 
CA Mis8ion HH~ TTl, Inc. ...•....•.....•... 816-891'11885 
CA San DIago, Sheller-Ragon, Inc. ••.•••. 619-463-7133 
CA San DIego, TTl, Inc. •.•..........•.•... 619-746-2025 
CA San Joee, PassIve Comps. • • • • • . • . •• • • 406-441-1441 
CA San Joee, Shelley Ragoi, Inc. ........ 408-432-0800 
s:;A Santa Ana, TTl, Inc. ••••.••.•.•.••.••.. 714-841-11393 
CO Denvw, TTl, Inc. ...................... 303-429-6806 
FL Orlando, TTl, Inc. ...• ~ .•.•...•....... .' 407-1159-1000 
FL Pinellas PI!, MMG Elec./L&S ....••.... 813-546-1700 
FL T .... Shelley-Ragon, Inc. ........... 813-823-8580 
CT Wallingford, TTl, Inc. ••.• ,............. 203-2840-7474 
GA Noroniaa, TTl, Inc.. .•.•••...•..••...•.• 404-882-0911 
MA CheImafon:I, ShelIey-Ragon, Inc. .•..•. 506-250-9866 

Manufacturers and Sales Offices Directory 
L Glendale HgIs., SheItey-RagOn, Inc. .•• 706-526-8977· 
IA Cedar RapIds, ShelIey-Ragon, Inc. ..•. 319-373-0525 
MD Baltimore, RESCO/llaltimare •..•..••. 301-1131-11200 
MD BeIIsvIIIe, RESCO/Washlnglon ....... 301-1137-el00 
MA Wilmington, TTl, Inc. ••.•..•..•..••..•. 508-85804700 
MN MInneIonka, TTl, Inc. .................. 612-1133-8555 
MN St Pau~ SheIIey-Ragon, Inc. .••..•..•. 612-842-2828 
Me Hazlewood, Shelley-Ragon, Inc. ..•..•• 314-895-1515 
Me ~Iclepelldellce, ShelIey-Ragon, Inc. .... 816-254-3410 
NJ Ml Laurel, Tllinc. .................... 809-234-8400 
NY Farmingdale, Convnand EIctms. Corp. 

NY Medford, Shelley-Ragon, Inc. •..•...••. 
NY Ronkonkoma, Mast Distrs., Inc. .•..•... 
NY Ronkonkoma, TTl, Inc. ••....•..•...•.. 
NY Valley Stream, L & S EIctrns. •..••.•••. 
SC Charleston, L & S .................... .. 
OH Dayton, Micro MH Div. .. ....••.••..•.. 
OH Worthington, TTl, Inc. ....•..•..••..... 
PA MaJvem. VIShay Resistive Sys. Grp. ..• 
1)( Foil Worth, TTl, Inc. ••...•..••...••...• 
1)( Ft Worth, TTl, Inc. ........•........... 
1)( Houston, Texas Con1l Corp. •..••. : .. 
WA Redmond, SIIeIIey-RaQon .....•..•.••. 
WA Redmond, TTl, Inc. ................... . 
can Burnaby, ac., KayIronIcs .••.••••••..• 
can Concord, ()nt., KayIronIcs ••••.••••.••. 
can Kanata, Ont, KayIronic8 •............. 
can Clue., Kaytranlcs, Inc. ................ . 

516-293-1212 
516-447-2000 
516-471-4422 
516-737-2000 
516-581-2474 
803-720-4242 
513-434-8231 
81+848-5nO 
215-844-1300 
817-595-3100 
817-1131-8300 
713-486-3882 
206-883-2220 
206-882-0291 
604-294-2000 
416-889-2282 
613-584-0080 
514-745-5800 

VISIONARY ElECTRONICS, 141 Parker Avenue, San 
FrancI8co, CA 94118, Tel: 415-751-11811 

VISION ENGINEERING, INC. 570 Danbury ReI., New 
Milford, CT 08n8, Tel: 203-355-3778, TELEX: 843769, 
FAX: 203-355-0712; EmpL: 15; SIs. Mgt: Bill Johnson 

VlSIONICS CORPORATION, 3032 Bunker HIli Ln.-Ste. 
201. Santa Clara, CA95054. Tet 406-492-1440, FAX: 406-
492-1380; SIs. Mgt: MIllY L.eqJre 

VISTA SYSTEMs, INC., 2 CenI8nrWaJ DrIve, Peabody. MA 
01960, Tel: 506-532-1971. FAX: 506-532-2088; En1IL: 4; 
SIs. Mgr: Jim Atwood 

VISUAL COMMUNICAnONS Co., INC. 7920 AIjons 
Dr. Ste. G, San Diego, CA 92126, Tel: 619-549-6900, FAX: 
819-549-3520; EmpL: 9; SIa. Mgr: P.l.oudon 
.... , .... ................ ....... ........... 801208-1209 

Local SaIe6 Offices & Reps 
EXP CT, LItchfield, Intrade .•............•.. 203-587-5901 

Local DistIfbuI.onJ 
AI.. HuntsviUe, Component Dist Inc. •..... 205-881-7800 
lIZ Phoenix, Keyslone EIecIro ...•..•..... 602-995-3005 
CA Costa Mesa, Orange County ~ ... 714-979-3597 
CA Los.AngeIes, Electric Switch Inc. •.••.• 213-880-1310 
CA San Diego, Orange County Con1l& ..• 819-549-2511 
CA San Joee, Spectra E1ctms. •••.•..•..•• 406-452-1590 
CA Sunnyvale, PSC EIcIms. •..•..•..•..•• 406-737-1333 
CO Englewood, Component Distlnc. ••..• 303-770-6214 
FL Clearwater. Component DisIrs. •..•.... 813-796-0466 
FL Ft LeuderdaIe, Component DisIrs. .•.. 305-873-6650 
FL Melboume, Component Dist Inc....... 407-724-9910 
GA Non:ross, Component Dist. Inc. .•..•.. 404-441-3320 
L Palatine, OHM EIcIms. ................ 706-359-5500 
MA Lym, Land EIcIms. ................... 817-592-2220 
MI Grand Rapids, S F EIcIm. Supp. •• . • • • • 816-459-0216 
MN ·New BrIghton, Clllis EIcIms. .•..•..•.. 812-831-2847 
NJ Belmewr. Mid AtlantIc .•..•.••.••..••• 809-931-5303 
OH At.rora, 1ndusb1a1 Prods. .••.•.•.•..••• 216-582-8113 
OH Centerville, Industrial Prod. Dist. . • . . . • . 513-435-2088 
1)( Dallas, Component Dist Inc. ..•..•..•. 214-644-0373 
WA Kent, Shannon IndI. •••.•..•..•..•.. . •• 206-575-8600 

Local S8JeB Offices & Reps 
lIZ PhoenIx, O'Donnell As8oc.,S.W. • ••..•. 
AR little Rock, Doby-Morse Assocs. .•..•. 
CA Northern, ComIech MkIg. ........... .. 
CA San Diego, VanGoIt & Aaeocs., Inc. •.• 
CA Southern, Van GotI & Assocs. Inc. •••• 
CO Englewood, Harthun Aaeocs., Inc. ••••• 
DC McLean, ~ Sung Hala .•..••.•••••.•• 
FL Longwood, SAM Reps. Inc. ..... ; ..... 
CT Plainvile, Northeast Reps., Inc. ••...••• 
L WoodDALE, BNI EIcIms., InC. •.••.•••• 
IN Kokomo, SchiUinger Aaeocs., Inc. .•.•. 
MA /ilrV1am. Northeast Reps., Inc. ..... .. 
MI Bloomington, RK EIctm. Sis. & Assocs. 

MS Jackson, EPlInc. ..••.• ; ............. . 
Me Kansas City. EPlInc.-West .......... .-. 
MO St louis,- EPlInc. .................... . 
NH Ml Vernon, Northeast Reps., Inc. .••.•. 
NY Penfield, Upatate eon.- ............. . 
NY Huntington, Andrews & Andrews .••..• 
OH Beechwood, EIcIm. SIs. Master Inc. ..• 
OR BeaV8I1OII, Evergreen MkIg. Inc. ...•.. 
PA WIllow GrOve, EdwIn leiby & Assocs. 

1)( Plano, Meg-Tech MkIg, Inc. ..•...•••.• 
1)( AustIn, Mega-Tech Mklg.lnc. ........ . 
1)( Houston, Mega-Tech Mktg.1nc. •••.•.• 
WA Bothell, EYer!J"11811 MkIg. Grp., Inc. ..•.• 
WI BrooIdieId, BNI EIcIms. ............. .. 
can Nepeen, EIecIromate 1l"1li. Sls.,LId. ••.• 

Local DistribuIcrs 
CA Costa Mesa, EEP. Corp. .•...•..•...•. 
CA· Fremont, Kea EIcIms. ................ . 
CA Irvine, Schweber E1cIma. •••..••••••••• 
IA Cedar RapIds, Advent EIcIms. ...•.... 
FL Melboume, New VOlker E1cIma. •••••• 
GA Augusta, DIxie EIclmS. ............... . 
IL Northbrook, Classic Comps. Supp., Inc. 

L PeIatIne. OHM EIcIms. ...•...........• 
L Rosemont, Advent E1cIma. .••.••.•••.• 
L Schaumberg, Marsh E1cIma. •••••••••• 
IN IncIanapoIis, AdvenIElcIms. .•••••••••• 
IN indianapolis, Beft Inds. •..•.•••.••.••.. 
IA Cedar RapIds, Dee E1ctms., Inc. ..•.•.. 
MD Columbia, AzIech EIcIms. ............ . 
MA N. Adams, JCO.fIaIIy Corp. ••.•...•.•.. 
MI FarrnIngIon Hills, Advent EIcIms. ••.••. 
MA HInghan, Sager EIecIl Supply. Inc. .... 
MA N. Adams, EIcIm. Supp. CIr .•.•.•.•.•.• 
NJ KenIlworth, FecIeraIed Purchaser. Inc. 

II()2.944..9S42 

501-221-0328 
406-249-3330 
714-896-7n4 
816-445-11728 
303-795-5545 
7Q3-734-1739 
407-869-9585 
203-886-8030 
706-595-9210 
317-455-2708 
817-749-8700 

812-886-2757 
801-362-5045 
816-523-8911 
314-982-1411 
603-8lI0-8199 
716-381-11070 
516-8112.ae88 
216-831-9555 
502-643-8020 

215-859-8938 
214-423-8342 
512-440-0258 
713-894-2335 
206-485-lI083 
414-781-4n5 
813-e29-&581 

714-549-2275 
415-651-2800 
714-1183-0281 
319-383-0221 
407-72NI955 
404-722-2055 

706-272-9850 
708-359-5500 
708-287~ 
706-240-9290 
317-872-4910 
317~5-8200 
319-3115-7551 
301-995-6Il00 
413-684-4951 
313-477-1850 
817-749-8700 
413-884-1088 

.•..•..•...••..•.••.•......••.....•..•• 201-272-0505 
NY Binghamton, F'toneer-81andard EIctms., Inc. 

.... .... ...••.••.. .•.•.•...•••.•..•. .•• 807-722-9300 
NY BuIIa/o, Summit DisIs., Inc. •••.... .•••• 716-887-2800 
NY Elmsford, Ancar EIcIms. •••••••••••••• 914-592-7100 
IN Inclanapolls, BeIIInds..J1T .••.•...•.•• 317-299-5497 
NY Mamaroneck, New VOlker E1cIma. •••• 914-896-7800 
NY Pam Van, Advacom .•..••..•.••..•••• 315-536-2221 
NY Rome, Rorhe EIcIms. ••.••.•••••.•••.• 315-337-5400 
NC Charlotte, Dixie EIcIms. ... ..•....•.•.• 704-377-5413 
NC WIilsIon-Salem, DIxie EIcIms. .••••••.• 919-724-5981 
OH Cleveland, 1'IoMw-81andard E1cIms., Inc. 

. .. . . . .. . .•. . . • . . • . .. . . . . . .. . . . • . • . . • . . 216-587-3800 
1)( Dallas, Wallace EIcIms. ••••••••••••••. 214-340-0400 
OK Tulsa, RadIo, Inc. .••..••.••.•••.•...•. 916-587-e123 
PA Bristo~ AIm E1cIma. ••••••.•••••••••••• 215-785-3500 
PA McKean, Advacom, Inc. ............... 814-476-7n4 
SC Columbia, Dixie EIcIms. ••• •• • •• • • • • . • • 803-779-5332 
WI MIlwaukee, Marsh EIcIms. ••.••..••.•. 414-475-8000 
WI New BerlIn, ClassIc Comps. Supp. Inc. 

• .• . .• ••• . . •. . .• . . • . . •• . •• . •• . • .• .• . .. • 414-786-6300 
PA Export, Advacom, Inc. •. .•.••.••••••••• 412-325-7551 

VISUAl.. INFORMATION INSTITIJTE, Box 33, Xenia, OH vlTEa CORP. 1000 Aerospace ReI., Lanham, Me 20708, 
45385-0033, Tel: 513-376-4381, TELEX: 501031 VIS INFO Tel: 301-73HI400. FAX: 301-731-5995; ~: 120; SIs. 
INST. FAX: 513-376-2802; FSC No.: 27432; En1IL: 45 Mgt: Edw8ld Bone 

VISUAl.. IN"ORMATION TECHNOLOGIES. 
INC.(UITEC). 3480 Lotus Dr. Plano, TX 75015, Tel: 214-
596-5800, 800-325-8487. FAX: 214-887-4489; EmpI.: 90; 
SIs. Mgr: Ken Hilton, VP SIs., Mktg.; DIIt. Mgr: Ken HIlton, 
VPSIs.,Mk1g. 

VITEC 
. FAX: 209-651-1538 

VITEC ELECTRONICS CORP. 8530 W. Roosevelt 
Ave., VIsalIa, CA 93291. Tel: 209-651-1535; SIs. Mgt: Ed 
GreaI ...................... , ............. A·2418-24f13 

VIZ METEOROlOGICAl.. INSTRUMENTS. 335 E. Price 
si., PhIladelphia, PA 19144-5782, Tel: 215-844-2828, TWX: 
71()-870-2628; FSC No.:41228;~: 325; SIll. Mgr: Tom 
Curran; DIIt. Mgt: Tom CUrran 

FAX: 213-738-5340 
VL ELECTRONICS, INC., 3250 WIIahInI Blvd, SIe. 1301. 

LosAngelee,CA90010-1803, Tel: 21a;736-8700; FSC 11\0.: 
95-3898380; EqlI.: 10; SIll: Mgr: C. KraeIaka; DIll. Mgt: 
C. KresI8ke ..................................... 801132 

814 North American offices only. For worldWide reps & distributors, see Vol. W. EEM 1991 1 



Manufacturers and Sales Offices Directory WATERS 
Local Sales Offices & RIlpB 

co Denver, MAC ........................ . 
DC 0.C./8aIIlmore, Eastern EIcIma ...•... 
IN indianapolis, Joe Hofstetter ..........• 
IA Marlon, A.EM. Assocs. .....•.........• 
KS Olathe, A.EM. Assocs. ...•.....•.....• 
MA canton. New England EIcIm. SIs. ..... 
MO St LouJs, A.EM. Assocs. ...•..•.. , ..•. 
OH Dayton, J. C. ~ Co. .......... . 
OH Medina, HofIsIeIIer .............•..... 
PA Philadelphia, HB Sy&. .••...••.•.••..•• 
PA Plllsburgh, J. C. HoIIseIter ........... . 
NY E. Chesler, WOS Sis. .••.••.•..••••.•. 
MN St Pau~ Proud IneIs. ................. . 
WI Colgate, Rep One ................... . 
WI Madison, Rep 1 & Assocs. .....•...... 
can TOIOIlIo, Ont, Norgay EnIprs., Ltd. .••.• 
can Vancouver, Norgay Ltd. ..•••.••.•.••.. 

, I..Dc8J DfsIIIbutDrs 
CA Los Angeles, VL EIcIms Inc. ..••.••..• 
NC Raleigh, Eastern EIcIms. •..•...••..•.• 

303-660-8750 
911H176-7591 
317-1197-7914 
31I1-3n-1129 
913-688-0022 
617-628-4835 
314-296-9900 
51a-296-1010 
216-241-4880 
215-4811-3256 
412-356-2305 
914-n9-8736 
612-646-9428 
414-826-4016 
606-246-8889 
416-234-8966 
604-275-1121 

21 a-66HI883 
911H176-7591 

VlSI TECHNOLOGY, INC, 1109 McKay Dr. San Jose, CA 
95131, Tel: 406-434-7673, FAX: 406-434-7931; EmpI.: 
2000; DIst. Mgr ~ Frank Reynolds 

VME MICROSYSTEMS INTL CORP. 12090 Sou1h 
Memorial Pkwy. Hunlsville, AL 35603-3308, Tel: 205-880-
0444. FAX: 205-882-0859; FSC No.: OBPH5; EmpI.: 90; 
SIs. Mgr ~ AI Casteleyn 

VMETRO, INC. VMETRO as, 2500 WlIcrest Ave., Ste. 
550. HousIon, TX n042, Tel: 71a-266-643O, FAX: 71a-
266-6919; EmpJ.: 15; SIs. Mgr~ Gunnar 0s1gaaJd; Dist. 
Mgr ~ Jim Wiliams 

VOICE CONNEXION, 17835 Skypark Circle, Ste. C. Irvine, 
CA 92714. Tel: 714-261-2366, FAX: 714-261-8563; SIs. 
Mgr ~ Shirlee Runge 

VOICE IDENTIFICATION, Box 714, Somerville, NJ 08876, 
Tel: 906-526-3408, FAX: 908-526-5714; EmpI.: 7 

FL Cape Canaveral, Teqapec ••.••....... 
GA SnelMIte, Teqapec .••.••.•.•.••....•.• 
IL Arlington HgIs.. Berndt As8oc., Inc. .••• 
IN C8rmeI, Berndt As8oc., Inc. ••••••.••.•. 
MA BurtingIon. Intersell .................. . 
MI Plymouth, E Q S Sys. ••..•...•...•.... 
NJ Cherry Hil, SCI Rep, Inc. .•............ 
NY East Burne, Northeast Tech. Sis. •..•.• 
NY Wantagh, Bytac •.••..•...•...........• 
NC WInston SaIe!n. Teqapec ..••.•......• 
OH Chesterland, E Q S Sys. ......•......• 
OH Day1on, E Q S Sy&. ••••.••.•.••...•.•. 
MN MInneapoIie, Berndt As8oc., Inc. ••...•. 
OR Portland, POWlIf Factor & Assoc. ..... . 
PA Huntington Valley. Sci Rep, Inc. .•..... 
PA Wexford. E Q S Sy&. •.•..••..•.••..•.• 
lIT Ogden, Taylor MIctg. •.•••..•.••....... 
VA Fairfax. SCI Rep, Inc. ••.•••..••••••.•. 
WI Milwaukee, Berndt Assoc. Inc. .•.....• 

407-783-3444 
404-972-7955 
706-832-0900 
317-844-0114 
617-27a-3644 
318-455-7920 
606-662-2068 
516-872-2062 
516-781-7400 
919-765-5553 
216-729-2222 
51a-236-7676 
612-546-2021 
503-233-6969 
215-322-6500 
412-935-0678 
801-546-9570 
703-385-Q800 
414-545-8400 

VOLTEX 

FAX: 516-842-2991 

WALKER POWER, INc. 18 Mil St, W_. Ni 03278, 
Tel: 603-456-3111, FAX: fI03..456-2408; Eft1lI.: 115; SIs. 
Mgr ~ Paul 0. Iverson 

WALKER SCIENTIFIC, Rockdale St, Won:eaI8r. MA 
01606, Tel: 5OIHI52-3674, 506-853-3232, 800-862-4638, 
FAX: 506-856-9931; Err¢ 83; SIs. Mgr ~ B. L.angIay 
..•....•.••..••.••.••.••....•...••.•..••....••..• 1)01337 

I..Dc8J Sales Offices & Reps 
AL BirmIngham, Levand Sci. Co. ..•.•••.• 
CA San Marcos, MIlchellInsIrs. .••.......• 
CA Santa Barbara, Abbeon ~ Inc. •.•..• 
CT Wes1porI, A.J. AIlIams Co. ........... . 
II.. Chicago, Mc:t.1-. Carr Supp. Co. ... . 
MA Gardner, MR Resources .•.•.•.•••.••. 
MD Baltimore, Davia InsIr8. •.••..••••••••• 
NY ~. Tranacat ................. . 
TX GerIand, Tucker EIctms. .....•...•.••. 

I..Dc8J DfsIIIbutDrs 
AL Birmingham, Levand Sci. Co. •.....•.. 
CA San Marcos, MItchel lnabs. •••••.••••• 
CA Sa1Ia Barbara, Abbeon ~ Inc. .•.•.. 
CT Wes1porI, A.J. AIlIams •....•...•...... 
R. Chicago, Mc:t.1-. Carr Supp. Co. •.•. 
MA Gardner. MR Resources .•.•.•.•.••.•. 
MD BaltImore, Davis lnabs. ••.•.•.•.•••••• 
TX Garland, Tucker EIctms. ............. . 
NY~.T_ ••••...•.•...•..•. 

BC»-222-2595 
819-744-2690 
805-988-0810 
203-226-3010 
312-834-9800 
506-832-7000 
301-24a-4301 
716-456-4801 
214-34&-8800 

BC»-222-2595 
619-744-2690 
805-988-0810 
203-226-3010 
312-834-9800 
506-832-7000 
301-24a-4301 
214-34&-8800 
716-456-4601 

WAlL, A. T. CO. 55 ServIce Ave., Wmwick, RI 02666, Tel: 
401-739-0740, TWX: 710-362-1535, FAX: 401-732-5764; 

VOlTE)(, 3480 Great Neck ReI., AmIIyvtIle, NY 11701. Tel: Err¢ 75; SIs. Mgr~ Jim Maizen; Dist. Mgr: R HunIsman 

516-842-2n2; EmpI.: 55; SIs. Mgr~ S. Vogel ... 1)02136 WAll INDUSTRIES. 5 Watson Brook ReI., ExeIar. Ni 
I..Dc8J Salas Offices & RIlpB 03633, Tel: aoa-n6-23OO, 800-321-WALL, FAX: aoa-n6-

CA San Clemente. a-J Prods. ............. 714-361-n27 9797; EmpJ.: 50; SIs. Mgr~ Bin ElswIck 
CA SanIs Clara, W-J EIcIms. SIs. ......... 406-882-9222 
CT WashingIon. Tri-Com Assocs. .•..•.. .• 203-666-7027 
FL Boca Raton, Tech Sis. SpecialtIes ••.• 407-391-3718 
GA Atlanta, EIecIro SIs. .........•.•......• 404-394-1122 
MD Church1own, Dawn Assocs. ••. . . . . . . .. 301-261-5001 
MA BurUngton, Tri-Com Assocs. ....••••.• 617-272-6163 
NJ Fairfield, AsIrorep, Inc. .....•.•........ 201-606-0025 
NY Babylon. AsIrorep, Inc. ....••.•..••.••. 516-422-2504 
PA NorrIstown, Ri~ January 1nc.(RJ1) .•• 215-631-1414 

WAll LENK CORPORATION, Box 3349, KInston, NC 
26502-3349. Tel: 919-527-4186, FAX: 919-527-4169; FSC 
No.: 79165; Err¢ 80; SIs. Mgr ~ RIchard B.Davis 

WAMCO, INC., 11555-A ColBy RIver CIr. Fountain Valley. 
CA 92708, Tel: 714-545-5560, TELEX: 676-459, FAX: 714-
545-6093; FSC No.: 56n4; EmpJ.: 20; SIs. Mgr ~ Gordon R. 
Celvert; Dist. Mgr: SheIla A. Shennan .•.• a.1180-1161 

VOICE PROCESSING CORP. 1 MaIn St, cambridge, MA VOL TRONICS CORPORATION. West St.. P.o. Box 476, 
I..Dc8J Sales Offices & Reps 

AZ Scottsdale, Advent ~ Corp. ...•.. 
FL Melxlurne, Jerry WlUIarns Inc. .......• 

802-481-0044 
407-259-7700 
312-834-1100 
317-455-2706 
913-696-6552 
516-l16li-6448 
516-935-3330 
615-383-0524 
206-2113-8351 

02142, Tel: 617-494-0100. FAX: 617-494-4970; EmpJ.: 19 E. Hanover. NJ 07936, Tel: 201-1187-1517. FAX: 2OH187-

VOLGEN AMERICA, INC. Volgen Electric Co. Ltd., 
Tokyo, 36650 Liberty St, Suite 325, Fremont, CA 94536, 

3349; FSC No.: 18736;Mut1ip1e; EmpI.: 70; SIs. Mgr ~ 
Nicholas J. Perrella 

IL Elmhurst. UIronIx Sis., Inc. ...........• 
IN Kokomo, (SAI)Schi1linger Assoc. Inc. .• 
KS 1'IJrl(sr. S. W. Wollard Co. ............ . 

Tel: 415-496-5950, FAX: 415-498-5940; EmpI.: 7; SIs. VORNE INDUSTRIES. INC. 5631 Northwest Highway. 
Mgr~ Ron Wild; Oist. Mgr~ Brian Haglno Chicago, IL 80831. Tel: 312-n5-944O, FAX: 312-n5-

NY Bayshore. RIchard McGraIh Inc. ..... . 
NY Jericho, MsIro Tech. SIs., Inc. •.•...... 
TN Nashville, INSUL-REPS Inc. .•......... 

VOLPI-MFG-USA. 26 Aurelius Ave., Aubum, NY 13021-
1269, Tel: 315-255-1737, FAX: 315-255-1202; EmpJ.: 25; 
DIat. Mgr~ Stephanie Dunner 

-----. -"-# ---------------
... .. - --w-- __ 
-.-- ...- - .... - --------
.. --..-- - ~----...... --...-..- ------ __ ~--- r--.....--
~ -6---.... -..-
~- a.---------.a- - ____ -

- - ~ ------- ------ -- -

FAX: 209-651-0740 

3654; SIs. Mgr ~ Bob Benedict WA Seattle, RepwssI .•..•.•.•...•••..•... 

VTC. INCORPORATEO. Control Data Corp., 2401 E. WARREN COMMUNICATIONS, See 
86th St, BIoonington, MN 55425. Tel: 612-851-5200, BOO- Electronics Corporation 
882-2667, TELEX: 857113, FAX: 612-851-5199; EmpI.: 
400; SIs. Mgr ~ Dan GrIIfiIh. VP Sis.; Dist. Mgr: Sus Manak 

V-TRON ElECTRONICS CORP. 10 Venus Way, 'P.o . 
Box3297.S.AIdeboro,MA02703, Tel: 506-761-9100. FAX: 
506-761-4727; EmpL: 150; Sis. Mgr~ Richard E French 

Local Sales Offices & Reps 

WARREN G-V, GENERAL SIGNAL CORP. 1 
APOLLO DRIVE, WHIPPANY. NJ 07961. Tel: 201-366-
1200, FAX: 201-366-9311; FSC No.: 93629; EmpL: 140; 
SIs. Mgr~ Wiliam J. Vandertulip; Dist. Mgr~ William J. 
Vandertulip •.•••.•.•.•.. ..•.. .•.•.. ..•••.•.••••. a.1870 

I..Dc8J Sales Offices & Reps 

MA Needham, Com-Sa/e .•..•..•..•.•••.. 
NJ Englewood, Sprung Nussbaum, Inc. ... 
TX Ft WorIh, DIversified Camps. •.••.•.•• 
VA Manassas. F.B.D. Sis. Corp. .......... . 

AZ Phoenix, Darton Entprs. Inc. • . • • • • • . • • • 802-944-2957 
617-444-9071 
201-569-5668 
817-244-7704 
7Ga-369-7212 CO 

CA Brea, Masco Inc. • •• • • . • • • . • • • • • • •• . • • • 714-529-0866 
CA Foster CIty, PoIach and Bensinger Inc. 

Golden, Jamss Hurlburt Co. ...••....• VOLTAGE MUlnpUERS, INC.. 8711 W. Roosevelt 
Ave., VIsalIa, CA 93291. Tel: 2OIHI51-1402, TELEX: 
530484; FSC No.: 80211; EmpI.: 65; SIs. Mgr~ Karen YU-OATA CORPORATION, 9180 Brown Deer ReI., San 
Spano •••••••••••• ; .•••••••••••••.••••••••••••.• A.2127 Diego, CA 92121, Tel: 619-452-7670. FAX: 619-452-2543; 

Il. 
KS 
MA 
MN 
NY 
NY 
PA 
TX 

s. Elgin, RK. EIctms. •....•.....•...... 
Lenexa, Midlech Inc. ...•............•. 
NoIwood, camp. MkIg. Sves. •..•.••.•• 
Eden Praire, PWC Inc. ••.•.•••••.•..•. 
Hauppauge, StIcom ...•.•........•.... 

415-576-8200 
3Oa-279-n96 
708-695-9552 
91a-541-0505 
617-762-43311 
812-934-1409 
516-366-4221 
716-326-8350 
215-674-3562 
214-980-9lI80 

FSC No.: 34160; EmpI.: 20; SIs. Mgr: M. Knapp 

VOL TAMPERE CORP. 146 Horton Ave., Lynbrook, NY 
11563, Tet 516-887-9443, FAX: 516-867-9669; FSC No.: VYNCKlER, INC. 4 Skyline Dr. Hawthorne, NY 10532, Tel: 

~,Lamb Camps. Inc. ....•.... 
Hatboro, AQS Inc. •••••••••••••••••••• 

64196; EmpJ.: 30; SIs. Mgr~ Robert Pampin 714-896-0772, FAX: 714-691-()749; EmpL: 50 CarroJikln, Seaton Corp. ••..•.•..•.... 

VOLTARC TECHNOLOGIES, INC. 166 Linwood Ave., WABASH MAGNETICS, Kearney-National Inc., 1375 WARREN-KNIGHT INSTRUMENT CO. Warren 
p.o. Box 688, Fairfield, CT 08430, Tel: 2Oa-255-2633, Swan StreeI, Huntington, IN 46750. Tel: 2111-356-8300, Industries, Inc., 2045 BenneIt ReI., Philadelphia, PA 
TELEX: 96-4337. FAX: 203-259-1194; EmpL: 180; SIs. TWX: 510-100-2667, FAX: 219-356-3646; EmpI.: 1000; 19116, Tel: 215-484-93OO;EmpI.:50; SIs.Mgr~FllchaldM. 
Mgr~ AlbeI1 H. Katz SIs. Mgr ~ Stanley P. Bickhart MarTon 

Voltech 
FAX: 508-879-8669 

VOLTECH, INC. 200 Butterfield Dr. Ashland, MA 01721. 
Tel: 506-881-7329; ~L: 10; SIs. Mgr~ louise Hall 
•.•..••....••..•••.•...•..•..•.••..•..•.•••.•••.• ·1)01_ 

I..Dc8J Sales Offices & RIlpB 
AL Hunlsville, Teqapec •.•.••..••.••.••••• 205-630-1797 
CA Laguna Hills, EIecIro Venture-Sou1h •. 714-561-9244 
CA Sa1Ia Clara, EIecIro Ventur&-Nor1h .•• 406-727-1553 

WABASH MAGNETICS. First & Webster SIreaIs, p.o. Box WASATCH HIGH VOLTAGE. p.o. Box 15457, SaIl Lake 
708, Wabash, IN 48992, Tel: 219-56a-2191. TWX: 810- CIty,lIT 84115, T8I: 801-286-9561; EmpI.: 75; SIs. Mgr~ 
290-2722, FAX: 219-56a-1652; EmpI.: 250; SIs. Mgr~ Bob Gary I. TobiM . 
Lum 

WAFERSCALE INTEGRATION, INC. 47280 Kato Rei, 
Fremont, CA 94536, Tel: 415-856-5400, 800-451-5970 
(USA). TELEX: 289255, FAX: 415-857-5916; EmpI.: 125; 
SIs. Mgr~ Bob Hoard; DIst. Mgr~ Mike Spectonan 

WAGO CORP. 9085 N. Deerbrook Trai~ Brown Deer. WI 
53223, Tel: 414-354-5511, FAX: 414-354-1266; FSC No.: 
85996; SIs. Mgr ~ Thomas J. ArtnW1II FAX: 508-358-5649 

WATERS MANUFACTURING, INC., Talley 
WALDMANN LIGHTING CO. 9 w. Century Dr. Wheeling. Industrlea, I.cngIeIlow CIr. Wayland. MA 01778, Tel: 

L 80090, Tel: 706-520-1080. FAX: 708-521).1730; SIs. 5011-356-27n; FSCNo.: ;MuIdpIe; Eft1lI.: 125; SIs; Mgt: 
Mgr:GaryCardoza JamssOyne., ........•.....•........•.... A'~ 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 815 



WATERS Manufacturers and Sales Offices Directory. 
tocal Sales OffIces .& Reps 

AZ Paradse Valley, Tectvep-Don Epand 

CA Alameda, LJaIson, Inc ... : ............ .. 
CA Lomita, Techrep .... , ....... ,' ........ . 
CT BIoomtIeId, Sir Assocs. .............. . 
FL Melbourne, R-Rep.Co. ............ ; .. . 
IL Chicago, Bierhaus Sis. .............. .. 
KS Overland Park, Acorn Elctms. .....•..• 
MA W8$IIOrd, Sir Assocs. ................ . 
MO Sll_ouiS, Acorn EIecIronics ."" .• "" 
NJ Union,SSAI ........................ .. 
NY Le Roy, SSAI ........................ . 
OH Dayton, INH Co".,. SIs. .............. . 
TX Dallas, AIDed Comps. ................ . 
WI Milwaukee, Bierhaus Sis. .........•..• 

602-443-8288 
415-769-1991 
213'539-9070 
203'243'9343 
407-242-9800 
312-751-6088 
913-649-6402 
508-692-2500 
314-421-1751 
201-887-6363 
·716-76IH213 
513-434-8808 
214-236-0406 
414-963'0318 

WATKINS-JOHNSON CO.,3333 Hillview Ave, Palo Alto, 
CA 94304, Tel: 415-493'4141, TELEX: 34-8415; TWX: 
91G-373'1253; FSC No.: 14482; Ernpl: 3000 

WAVETEK, (Western Area Sales Office), 9045 Balboa 
Avenue, San Diego, CA 92123, Tel: 619-585-9234 

WAVETEK, (Central Area Sales office), 5808 
Churchman Bypass, Indianapolis, IN 46203, Tel: 317-782-
4619' . 

WAVETEK, Southeast Area Sales office, 2085 U.s. 19' 
North, Ste. 102, Clearwater, i=L 34623, Tel: 813'797-1792 

WAVETEK DATRON, See Datron Instruments (or call 
area sales offices) . 

WAVETEK MICROWAVE, INC., (Formerly Pacific 
Measurement, Inc.), 488 Tasman Dr. Sunnyvale, CA 
94089, Tel: 408-734-5780, FAX: 408-747-1265 

For sales offices and representatives, see Wavetek San 
DIego,InC. 

WAVETEK RF PRODUCTS, INC., (Formerly Wavetek 
Indiana, Inc.), 5808 Churchman By-Pass, IndianapoliS, IN 
46203'61'09, Tel: 317-788-9351, FAX: 317-788-5999; FSC 
No.: 34280; Empt: 303; Sis. Mgt: Sara Mussmaim; Dist. 
Mgr: Ben Constantinl 

Local Sales Off/css & Reps 
AL . HUntsvIlle, cartwright & Baan Inc. ••.•• 
AZ Phoenix, Hartland Sis. .............. .. 
CA Newport Bch., SPA Inc. ...... : ...... .. 
CA San Diego, SPA Inc. ............. : .. .. 
CA San Jose, Silicon VaHey Sis. ......... . 
CO Littleton, Chinook Tech SIs. .. : ...... .. 
FL Apopka. CartwrIght & Baan Inc. •.••.•• 
GA NorcroSs, CartwrIght & Baan Inc. .•.. ; 
L Palatine, Key Entprs. Inc. ............ .. 
IN IncianapoI'lS, MEl (Mktg. Engrs.) •..••.• 

. IA Davenport, Rush & West Assocs. Inc. 

205-830-1540 
602-492-0012 
714-883'1193 
619-53(H)209 
408-432-1967 
303-933'9007 
407-889-9100 
404-388-0160 
708-991-2144 
317-872-5865 

· : ............. ~.. . .. .. . .. .. .. .. .. .... .. 319'388-9494 
KS Overland Park, Rush & West Assocs.,Inc. 

....................................... 913'784-2700 
KV Louisville, MEl.. .. .. .. .. .. .... .. .. .. • 502-257-7093 
MO RIsing Sun, LHR Assocs. Inc. ......... 301-858-4058 
MAScituate, Olsen Tech Sis. Inc. ......... 617-545-5101 
MN Edlna,Engrg. Prods. Assocs. .......... 612-835-9022 
MS Jackaon, cartwright & Baan Inc. ...... 801-991-1170 
Me) Sl louis, Rush & West Assocs.,Inc. .•. 314-965-3322 
NH Nashua, Olsen Tech. Sis. Inc. ......... 503'888-3819 
NJ Woodbridge, Riser SIs.Inc. ............ 201-634-0954 
NY ,Buffalo, NRM Mktg. Inc...... ..•. . .•. .• 918-834-4300 
NV SkeneateIe8, NRM Mktg.lnc........... 315-685-8891 
NV Spencerport, NRM Mktg.lnc. .......... 716-352-9166 
NC Charl~ Cartwright & Baan Inc. .•... 704-538-0303 
NV Mooers, WECO EIcb1. Connectors Inc. 

OH 
OH 
OR 
PA 
PA 
sc 
TN 
TX 
UT 
WA 
WI 

Ci~~I;.j:tkk;.;,·~·::::::::::: 
Dayton, Marlow Assocs., Inc. ........ .. 
Lake Oswego, SPS EIctms. .......... . 
Harrisburg, Bail & Whitaker .......... . 
Pittsburg, Marlow Assocs., inc. ..•..... 
Raleigh, cartwright & Baan Inc. ...... . 
Memphis, Cartwright & Baan Inc. •.... 
Irvtne, AId EIctms., Inc. .............. .. 
Riverlon, Chinook Tech SIs. ......... . 
SnOhomish, SPS EIctms. ............ . 
Milwaukee, Key Entprs. Inc ........... . 

Local DI8Iributors 

518-298-4810 
216-831-8232 
513'274-9656 
503'697-7788 
717-584-6900 
412-343'5050 
919-576-4130 
901-362-8345 
214-790-4761 
801-254-7166 
205-323'4140 
414-762-2323 

AL MobIle, Control DesIgn Supply Inc. ..• : 205-688-5693 
AZ Tempe, Control Design Supp. Inc. .. . .• 802-829-7981 
CA AnsheiI1\ Control Design Supp. Inc. .... 213'802-1371, 

For Sis. 0Ics. & RepS. 9145 Balboa Ave, San Diego, CA CA 
92123 

CA 

714-921-1516 
AnaheiI1\ DECO EIctms. Inc. ......•..• 714-630-8252 
Fountain Valley, Camp. Ctr. ........... 714-979-0433 
Fremont, Terminel Sis. Corp. ........... 415-656-7722, 

WAVETEK SAN DIEGO, INC. , Wavetek Corp. 9045 CA 
Balboa Avenue, San Diego, CA 92123, Tel: 619-279-2200, 800-972-5932 

CA Fullerlon, I.s.l Mklg. Co................ 714-773'0411 
CA Orange, Wes-Garde Camps. Grp. ...... 714-953'1254, 

800-624-1516 

FAX: 619-585-9558; SI8. Mgr: Bob Hynes 

WEBER, Inmark Corporation-Importer, 4 . ByIngton 
PIece, Norwalk, CT 06850, Tel: 203'868-8474, FAX: 1-203' 
868-0918 

WEBER U.S. INC., Weber AG, 291 Great Valley Parkway, 
Malvern, PA 19355, Tel: 215-651-onO, FAX: 215-651-
0775; EmpL: 7; SI8. Mgr: Thea Notaras 

FAX: 518;'298-5938 
W~CO ELECTRICAL CONNECTORS, INC., Trlmex 

Bldg., Rte.11, Mooers, NY 12958, Tel: 518-298-4610; FSC 
No.: 5935, 5963, 5940; Ernpl: 52; SI8. Mgr: John T. Meikle; 
0181. Mgr: John T. Meikle .... .. .. .. .. .... C·1568-1577 

CA San Carlos, Control Desigl Supp. Inc. 
........................................ 415-592-4805 

CA San Diego, Sigma Elclrns. ............ 619-555-2000 
CA San Diego, Wes-Garde Comps. Grp. •. 619-254-6117 
CA Van Nuys, Wes-Garde Comps. Grp. .•. 213'873'4802 
CT Wallingford, Control DesIgn Supp. Inc. 

.. .. .. . .. .. .. .. .. .. . .. . .. . .. .. .. .. .. .. . 203'289-9955 
CT Valesvil", Glynn Elctms. .••..•.. . . . . .. 203'285-2498 
f'L AltamOnte Springs, Control Design Supp. 

· . . . . . . . . . . . . . . . . . . . . . . .. 407-788-3220,800-432-5895 
FL Davie, AACO Dlsts. Inc. •....•..•..•..•. 305-473'2550, 

305-94G-3295 
CO Denver, Control Oseign Supply Inc. ... 303'296-1922 
FL Largo, Electronic Precepts 01 FL Inc... 813'544-3636 
FL Po"l3BOO Sch. Contini Design Supp. Inc. 

....................................... 305-782-1311 
CA San Jose, Spectra Elctms. Inc. •••••••• 408-452-1590 
CA Santa Ana, 80S Elctms. Inc. .......... 714-882-1050 
CA Santa Clara, Component Ctr .......... , 408-988-3751 
GA Fayetteville, Frankland Inc. ............ 404-461-4026 
GA Stone MIn., Control DesIgn Supp. Inc. 

.. . .. . .. .. .. . . .. .. . . .. .. .. .. .. .. .. . .. .. 404-979-3500 
IL Carol Stream, Lectro Comps. Inc. .....• 708-890-0520, 

80().323'2282 
II. Schaumburg, Control DesIgn Supp. Inc. 

· • . . . • • . . . . . . • . . • . . . •. . •. 708-307-8900,800-882-7232 
IN .lndianapoUs,ControI Design Supp. Inc. 

....................................... 317-788-4559 
IA Marion, Control DesIgn Supp. Inc. •..•. 318-373'2923 
Ks Kansas City, Control Design Supp. Inc. 

...... .... ... .. .. . .. ....... .. . ... ...... 913-362-4248 
KS WlchI1a, RSC Elctme.1nc. .............. 318-28'7-5213, 

. 8OG-362-2077 
KV Owensboro, Ohio Valley Sound .••..•. 502-883'6727 
MD Gaithersburg, Axis EIctms. Inc. •.• : •••.. 301~ 

800-492-3190 
MA Middleboro, Glynn EIctms. Inc. •..•..•.. 508-947-4262, 

800-427'4282 
MA Wcibul1\ Control Design Supp. Inc. •..• 617-932-9404 
MI Farmington Hills, Control Design Supp., Inc. 

· .....................................• 313'473'0220 
MN Minneapolis, Control DesIgn Supp. Inc. 

.......................... 612-721-1628,800-328-8222 
MO Sllouls, Control Design ....... .'...... 314-426-3150 
MO Sl Louis, Franklin EIctms. .............. 314-429-3111, 

• 800-921-8344 

NH ~,Glynn EIctms. .... "..... 603-822-8131 
OHDayton, Sc:cl1&Friedrnjln Co. Inc. ..... 513'298-5555 
NJ KenHworth, Federaled PurchasI!r Inc. 

.. .. .. . . .. .. .. .... .. ... .. .. . . .. .. . .. ... 201-272-0505 
NY BoIwnia,KeyComps.Inc. .... ~ .... .'. 518-587-7500 
NY Rome, Rome EIctm. .................. 315-337-5400 
NY Syracuae, ADA Tech. ................. 315-437-7087 
NO Charlotte, Control DesIgn .............. 704-588-4410. 

8OG-334-3728 
OH Akron,' Aesoo EIctms. Inc. .............. 216-494-8572, 

~2-0022 
OH Centon, Aesoo EIctms., Inc. ••••.•••••• 218-494-8572 
OH Cleveland, Aesoo EIctms., Inc. ......... 216-821-5835, 

8OG-362-0022 
OH CI8veIand, Roberts EIec. Co. Inc. .. :... 216-238-1711 
OH Columbus, Aesoo EIctms. Inc. .... ,.... 814-882-8762 
OH Columbus, Thompson ElcIm Supp. .:. 614-228-8191 
OK Oklahoma City, RSC Elctms. Inc. ••..•.. 405-631-7729, 

aoo.522-8401 
OR Portland, Dunn Elctms.lnc. ........... 503'285-0214 
PA Malvern, Control DesIgn Supp. Inc. ..•• 215-298-0150 
PA McKean, Advacorn ...... "........... 814-478-7774 
PA Wilkes Barre, Wallco Inc. ...... ........ 717-823-8181 
PA Vorl<, EIcIm eo".,. lor InIIe. .•. .. ..•. .. 717-846-5334 
PA Allentown, UghtIng Fixture & Supply Co. Inc. 

.............. : ..................... ,'.. 215-435-9691 
TX Austin, Wolford EIctms., Inc. .. .... ..... 512-339-1131 
TX Dallas, Control DesIgn .. 214-358-1441,512-448-1919 
TX Fl Worth, Allied EIctms.Inc. .......... 817-595-3500 
TX Houston, Control DesIgn SUpply INc. 

.. ..................................... 713-880-9418 
TX Richardson, RSC EIctme, Inc. . . . • . . . . . 214-844-3444 
UT Neph~ Control DesIgn Supply Inc. • . . •. 801-623'2908. 
TX Richardson, 011 The ShaH •..•..•.....• 214-238-0808, 

800-648-5387 
WA Seattle, H.o. Campbell................ 208-433-1900 
TX Austin, Control Design Supp.lnc. ..... 51;!-448-1919 
WI New Berln, Control DesIgn ............ 414-784-1018, 

800-242-4395 

FAX: 514-694-0956 
WECO ELECTRICAL CONNECTORS, INC. 18805 

HymusBIvd., KIrkland, Quebec, Canada H9H 3L4, Tel: 514-
594-9136; FSC No.: 5935; 5963, 5940; Empt: 52; SI8.Mgr: 
Ramy Badawy; Dist. Mgr: Ramy Badawy 
..... .. .. . ... .......... ... .... ... ..... . .... Col568-1577 

Local Sales OffIces & Reps 
Can. Calgary, Alb., Deskin Sis. • • •• • • . • . • • •• • 403'27Cl-444O 
Can Edmondlon, Sas., Deskin Sis. ......... 403-468-2105 
Can Kirkland, Que, WECO ElcIrI. 'Connectors Inc. 

....................................... 514-894-9136 
Can Rexdale, Onl., WECO EIcIrf. ConnectorS Inc. 

....................................... 418-874-1084 
Can Transcona,Man. Deskin Sis. .......... 800-881-1935 
Can VaJlCClIMlI', s.c, Deskin SIs. ~......... 804-324-8343 

LocsJ 0I81ribu1ors 
Can CaIgary,A1b., Deskin Sis. ••.•••••••.••• 403'27Cl-444O 
Can Concord, On!., Zlerick Canada Corp. .. 418-869-1429 
Can Dartmouth, N.S., Aroom EIctms. ....... 902-484-1600 
Can Dorval, Que, Banlin EIcIrf. ............ 514-531-2061 
Can Drummondville, Que., M8II1811n11., Inc. 

..........• ,........................... 819-476-3128 
Can Edmonton, Deskin Sis. ............ .... 4()(H56-2105 
Can IsUngton, Ont, o.T. Shew Co. Ltd. ..... 416-231-2705 
Can Mississauga, Ont, Sayal EIctms. ...... 418-238-8840 
Can Montreal, Que., CIte ElecIronique ..... 514-526-9184 
Can MOntreal, Que, o.T. Shew Co. LId. .... 514-332-1163 
Can MOntreal, Que., Veraatech EIctms. Inc. 

.•.. . ....... . .. . ................. ...... 514-481-0196 
Can Nepean, Carsten EIctms. Ltd. ......... 61 s.:726-9250 
Can Oakville, Ont, Cantwell Cullen & Co... 416-842-8470 
Can Quebec, Que., CrobeI Use Electronlque 

............................. : ......... 41a,ea7-1171 
Can Quebec, Que., Pro Technique Que. Inc. 

....................................... 418-529-5774 
Can Scarborough. Ont, SayaI EIctms. ..... 416-494-8999 
GanScarborough,Ont, Carsten EIcIms. Ud. 

.. • .. .. . .. .. .. .. .. .. .... .... .. . .. ...... 416-495-9999 
Can Sherbrooke, Que, CII8 EIectronique .• 819-822-9908 
Can· St Laurent, Que., Carsten EIcIrnS. Ud. 

.. .• .••.••. . •••••..••.•...•. . •. ••.••••• 514-334-8321 
Can Transcona, Man, Deskin Sis. ......... 800-881-1935 
Can Vancouver,B.c, Deskin SIs. ........... 804-324-8343 
Can Ville Laval, Que., Montcalm EIecIronique 

... ' ............................ ;....... 514-563'3102 
Can Winnipeg, Man, WES EIctms. Ltd. •.••• 204-832-1280 

816 North American offices only. For worldwide reps&distributol'S; see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
WECO ELECTRICAL CONNECTORS, INC., 151 

CarHngvlew Or, Unit 5, Rexdale, OntarIo, Canada M9W 
584, Tel: 416-674-1084, TB.EX: 06-989100 POS TOR, 
FAX: 416-875-0057 ...................... C.1588-1577 

Local SaIeIJ Offices & Reps 
Can calgary, AlIa, Deskin SIs. ........... 1-800-661-1935 
Can Edmon1on, Alia., Deskin Sis. .......... 403-466-2106 
Can Edmon1on, Sask., Deskin Sis. . ....... 1-800-661-1935, 

403-466-2106 
Can Kirkland, Que, Weco Electrical Connectors 

........•......•..•.....••............. 514-694-9136 
Can Aexdafe, N.B., Weco Electrical Connectors 

....................................... 416-674-1084 
Can Aaxdafe, N.S, Weco Electrical Connectors 

.......•............................... 416-674-1084 
Can Rexdele, N.W.T. Weco Electrical Connectors 

....................................... 416-674-1084 
Can Aexdafe, NIId., Weco Eleclrical Connectors 

....................................... 416-674-1084 
Can .Rexdale, ant, Weco Electrical Connectors 

............•............•............. 416-674-1084 
Can Rexdele, P.E.I, Weco Eleclrical Connectors 

.........•..•.......................... 416-674-1084 
Can Aaxdafe, Yukon, Weco ElectrIcal Connectors 

.........................•........•.... 416-674-1084 
Can Transconla, B.c., Deskin Sis. ........ 1-800-661-1935 
Can Vancouver, ac., Deskin Sis. ....•.... 1-IlOO·663-5989, 

604-324-8343 

Local DistrIbutors 
Can calgary, Alta, Deskin SIs. ............. 403-466-2106 
Can Concord, Onto ZIerick Canada Corp. .. 416-66&-1429 
Can Dartmouth, Nova Scotia, Arcom EIcIms. 

•........••....•.........•......•...... 902-464-1600 
Can DrummondviHe, Que., Mamellntl. ....• 819-478-3126 
Can Edmon1on, AlIa, Deskin Sis. •........• 403-466-2106 
Can Islington, ant, D. T. Shaw Ltd. " ..•... 416-231-3494 
Can KanaIa, Ont, Prelco Ltd. .............. 613-592-3636 
Can Longueul~ Que., Lumen Inc. ., ... " .... 514-67~60 
Can Mississauga, Onto Prelco Ltd. ..•......• 416-678-0401, 

1-800-387-38 
Can Mlssissauga, Onto Sayal Elctms. ...•.. 416-236-6440 
Can Montreal, Que, Versatech Elctms. Inc. 

.............•......................... 541-481-0196 
Can Montreal, Qua, D. T. Shaw Ltd. •...•.. 514-332-1163 
Can Montreal, Que., Prelco Ltd. ............ 514-389-6051 
Can Nepean, Ont, Carsten EIec1ms. Ltd. ... 613-726-9250 
Can Oakville, Ont, Cantwell & Co. ........• 416-842-8470 
Can 0I1awe, ant, Cantwell Cullen & Co. Inc. 

.....................•...•............• 613-744-4516 
Can Quebec, Que, Pro Technique J. M. Emond 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 416-529-5774 
Can Quebec, Que, CrlJbeI Llee ElecIronique 

....................................... 416-667-1171 
Can Scarborough, Ont, Carsten EIcIms. Ltd. 

. . . . • . . . . . . . . . . . . . . . . . . •. 416-495-9999,1-800-268-34 
Can Scarborough, Ont, Sayal EIctms. ..... 416-494-8999 
Can Sherbrooke, Que., Lumen Inc. ..... : . . . 819-5118-0966 
Can SI Laurent, Que., Carsten EIctms. Ltd. 

....................................... 514-334-8321 
Can SI Lauren~ Que., Zierlck .............• 514-331-7460 
Can Surrey, a c. Carsten Elctms. Ltd. .. . . . 604-590-6877 
Can Transccna, Man., Deskin SIs. ....... 1-800-661-1935 
Can Vancouver, ac., Deskin Sis. ........•. 604-324-6343 
Can Ville Laval, Que., Mcntcalm EIcIms. ... 514-663-3102 
Can Wlmipeg, Man., Wes EIcIms. Ltd. ..... 204-632-1260 

WEED FIBER OPTICS INC., Weed Instrument Co., 
1702-0 Ponderosa, College Station, 1)( 77845, Tel: 409-
693-5397,FAX: 409-693-1205; EmpI.: 15; SIs.Mgr:Chuck 
LandiS; DiBt. Mgr: Chuck Landis 

WEED INSTRUMENT CO., INC, 707 Jeffrey Way, P.D 
Box 300, Acund Aock, TX 78680-0300, Tal: 512-255-7043, 
FAX: 512-386-4362; EmpI.: 123; SIs. Mgr: Jim Aobertscn 

FAX: 516-254-2099 

LoceJ Sales Offices & Reps 
AI( Anchorage, Arctic Tech. .............. 907-563-7110 
CA Danville, Bob Henke ..............•.•. 415-837-0302 
CA Lea Gatos, Alan Fas&-Aeg. Mgr. .•.... 408-35B-8063 
CA Montrose, Lusccmbe Engrg. Co. ...... 816-249-9000 
CO LittIeIon, Con-Tek Mktg. . . • • . . . . . • . . . .. 303-973-8490 
CT Simsbury, Lany Kingsley-Aeg. Mgr. •.. 203-656-1522 
FL Tampa, Flordia Ccmp. SIs., Inc. ....... 813-873-3622 
GA Marietta, Billibsen .................... 404-924-2629 
IL Machesney Pari<, Devid Brownley... .. 815-654-2815 
LA Harvey, Pcwer Sys. Spec. ............. 5CJ4-34O.7340 
IN Indianapolis, EIctmc. Aep. ............. 317-894-1414 
MN HopIdns. s. J. Collins ................. 612-933-7661 
MO m Lcuis, Thomas Dewell & Assocs. " 314-649-4234 
NY Fairport, Belitronics ................... 716-377-6790 
OH Menter, Dan Acwe .................... 216-257-2211 
OK Tulsa, Lynn Elliott Co, Inc. ............ 918-863-4616 
OR Portland, Elect Eng. Sis. ....•••....•.. 503-639-3978 
NY PI. Washington, AShtec, Inc. ........... 516-767-0336 
PA Willow Grove, Jaccbson-Aodger ...... 215-657-4300 
AI Warwick, Greg Jeccbson ••.••.••..... 401-738-8454 
SC Greer, Jim Hall ......................• 603-322-6018 
TN Memphis, Byron Carson Co. .......... 901-276-0614 
TX Mlsscuri City, Jack Guinn............. 713-437-2011 

WEIR ELECTRONICS, INC., Weir Elclrns., Ltd., 418 3rd 
Sl, Annapofis, MD 21403, Tal: 301-268-0122, FAX: 301-
268-7909; Empl.: 2; SIs. Mgr: Barbera Bunting 

WEIR ELCTRNS. L TO, Durban Ad., Bogner Aegis, West 
Sussex, ENG PO 22 SAW, Tel: 0243-865991, TB.EX: 
86543, FAX: 0243-866613; ErnpL: 500; SIs. Mgr: PeIer 
Cole (Exp.) 

WEITEK CORP, 1060 E. Arques, Sunnyvale, CA 94086, Tel: 
406-736-8400; EmpL: 220 

WEITZ ELECTRONICS/MARVWA USA, Tel: 716-523-
3688, FAX: 716-657-6938; EmpL: 49; SIs. Mgr: Greg Weitz 

LoceJ Sales Offices & Reps 
POZ. Scottsdale, Keye C.R ................. 602-946-8433 
CA Santa Clara, AmeIox, Inc. ............. 406-97()'9386 
CO Thcrnton, Keye C.R .................. 303-426-7951 
FL Longwood, EAB Inc. .................. 407-339-4986 
GA Atlanta, EAB Inc. .. . . . . . . . . . . . . . . . . . . . . 404-975-3660 
MN Ecina, Orrin Eames Tech. Sis. ........ 612-944-3494 
AI Warwick, Ertronics •.... . . . . . . . . . . . . . . . 401-732-3567 
TX Dellas, Passive Component Assocs. .. 214-824-6182 

Local DislTlbutors 
IL Lernc~ Trend Tronics................ 706-972-1166 
NJ AceelIe, Lectron Inds. .. . . . . . . . . . . . . . . . 201-245-5858 
NY Bohemia, Edge Elctms. ............... 516-587-6300 

WELCH ALLYN, INC., Data Co"ection Div, 4619 
Jordan Ad., Skaneeteles Fall,s, NY 13153-0187, Tel: 315-
685-8845, FAX: 315-685-3172; Sis. Mgr: Aichard Kraatz; 
DIst. Mgr: Andy AdemS 

WELLEX CORPORATION, 44141 s., Grimmer Blvd., 
Fremc~ CA 94538, Tel: 415-490-3263, TELEX: 3717647, 
FAX: 415-490-5531; EmpI.: 358; Sis. Mgr: Jchn E. Scares 

WELLS ELECTRONICS, INC, 1701 S. Main St, Scuth 
Bend, IN 46613, Tel: 219-287-5941, TB.EX: 4937960, 
FAX: 219-287-0358; fSC No.: 219-287-0358; EmpI.: 200; 
Sis. Mgr: Mike Myers 

WELLs-GARDNER ELCTRNS. CORP., 2701 N. 
Kildare Ave., Chicago, IL 60639, Tel: 312-252-8220, FAX: 
312-252-8072; Empl.: 282; Sis. Mgr: Lawrence J. Brady 
...•............................•................ 801133 

Local Sales Offices & Reps 
IL Inverness, James Inds. ............. 1-708-356-8000 
MA Action, Boston Elctms. .. . . . . . . . . . . . . .. 506-264-4456 
NJ Mountainside, Henry G. Aichter, Inc. .. 201-233-4615 
NY Fayetteville, Henry G. Richter, Inc...... 315-837-6713 
OH Cincinnati, JMK Elctms. •.............. 513-271-3860 
PA Phoenixville, Henry G. Aichter, Inc. .... 215-495-6176 

WENZEL ASSOCIATES, INC, 14050 Summit Or, Austin, 
TX 78728, Tel: 512-244-7741, FAX: 512-244-9338; FSC 
No.: 62821; EmpI.: 32; Sis. Mgr: Liz Acnchetli 

WEICO WIRE & CABLE, INc., 161 AOOse Or, WERLATONE, INC, P. 0. Box 47, Ate. 22, Brewster, NY 
Edgewood, NY 11717, Tel: 51&-254-2970; FSC No.: 10509, Tel: 914-279-6187, FAX: 914-279-7404; FSC No.: 
7A617; Sis. Mgr: ThecdoreWeili ........ C·1826-1863 26612;EmpI.:l1; SIs.Mgr:G.Werlau 

Weidmiiller ~ [I] WESCHLER INSTRUMENTS 

FAX: 804-794-0252 FAX: 216-238-0660 
WEIDMULLERINc.,821 Scuthleke Blvd., AIchmond, VA WESCHLER 'INSTRUMENTS, 16900 Foltz Parkway, 

23236, Tel: 804-794-2877, TB.EX: 826376; EmpI.: 98; SIs. Cleveland, OH 44136, Tel: 216-236-2550; EmpL: 125; SIs. 
Mgr: PeIer Anest.: .. , ..................... C.1578-158.1 Mgr: Jim Tatalick ........................ 001385-1405 

WESCO 
Local Sales Offica8 & Reps 

POZ. Kachina Controls ..................... 602-886-4984 
CA Northern CA, Secc Controls ........•. 415-796-8300 
CA Southern CA, ADX Corp. . . ... .•.. .. ... 714-59&-0985 
CO Anderson Controls . . . . . . . . . . . . . . . . . . . . 303-692-0290 
FL Dalarep Inc. .;........................ 407-843-5224 
GA cascade Controls .................... 404-996-1027 
IL Rey Knitter Assoc. ........•..•.....•.• 706-690-6363 
IN IN North, Jacks Margis ............... 219-374-5905 
IN IN South, Aay Knitter Assoc. •.• • • . . • . • 317-882-2766 
LA MId South Sis. .•.....•............•... 504-641-7460 
MA Eestern Systems ..................... 506-435-2151 
MI G&D Assoc. ••.•..•...•......•••.••.•. 313-884-5233 
MN Waftam Safes ........................ 612-781-2778 
MO Controls MIdwest ..................... 816-842-4290 
NV Vegas, Kachine CtrIs. ...............•. 702-741-5666 
NJ AJM Seres ........................... 908-322-7860 
NM Kachina Controls ..................... 505-260-1741 
NY NY (Eest), Expert Ind. ................. 516-869-3355 
NC Sunbelt Instruments ................. ~ 704-375-3132 
OH OH (North), Contact Weschler ..•..... 216-238-2550 
OH OH (South), Annett Ind. ............... 513-831-2600 
OR Mclaren Inc. ..•. '" .................. 503-827-0757 
PA PA (Eest), AJM Seles •.... . . . . . . . . . . .. 215-843-6610 
PA PA (West), Contact Weschier .•....... 216-236-2550 
TX Northern TX, Seaton Corp. .. .. .. . .. ... 214-96CH860 
TX Southern TX, Lynn Elliott ............. 713-499-1571 
UT Anderson Controls . . . . . . . . . . . . . . . . . . . . 601-588-5884 
VA Martin Control Equip. ................. 604-321-7143 
WA Mclaren Inc. .......•...........•...•. 206-827-9400 
wv Contact Weschler ...........•........ 216-236-2550 
WI WI (Eest), Knitter Assoc. ......•.•....• 414-544-1978 

WESCO ELECTRICAL CO., 201 Munscn St, Greenfield, 
MA 01301, Tel: 413-774-4358, FAX: 413-774-4582; FSC 
No.: 12673; EmpL: 150; SIs. Mgr: James A. DeSanty 
................................ : .......... A·1150-1151 

Locel Sales Offices & Reps 
POZ. Tempe, ACS 01 POZ. •••.••.••.••••••••• 602-731-9711 
CT MIlford, Cuming Assoc. ............... 203-878-3946 
FL Maitland, ElA, Inc. . . . . . . . . . . . . . . . • . . . • . 305-660-9600 
IL Palatine, Houlihan Sis. ................ 706-543-7200 
IN IndianapoHs, Jchn H. Weaver Co. ..... 317-257-7661 
MD Severna Pari<, Jencc SIs. .........•... 301-544-6852 
MA Frarninghem, Bengal Assocs. ......... 617-877-2639 
MA Aandclph, Bengal Assocs. ............ 617-961-4120 
MI Madiscn Hgts., OEM SIs., Inc. .....••.. 313-583-1500 
MN Minneapolis, Furber SIs. Co. ......•... 612-661-3820 

WELCON/WELLS 
Over e The 

250,000 Largesr 

Ie Relay & 

Sockets Switches 
Distributor 

in Stock in the World, 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452.1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 61h Avenue, 

Santa Monica" CA 90404 Oakland, CA 94606 

Weidmiiller 

Over e 1.000.000 
Indicators •• 
& LED's 
in Stock, 

Over 
8.000.000 
Relays & 
Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 

(213) 452·1229 (415) 835·1500 
1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 

EEM 1991 North American offices only. For worldwide reps & distributors, see.Vol. W. 81i 



WESCO . Manufacturers and Sales Offices Directory 
NY ShIrley, TII-TekMklg. ................. 518-395-3391 
NO RaleIgh, Quantum MkIg. .............. 91H46-5728 
OH Novelty, Spec:IIo-Com ................ 218-338-5226 
PA Montgomeryville, Quick Response Tech SIs. 

..... ; ................................. 21&-362-9225 
TN McMinnvIlle, B & 0 MkIg. ............. 615-473-7155 

WESCORPANTISTATIC PRODUCTS. 144S. WhIsman 
ReI, Mountain VIew, CA 94041, Tet 4.15-969-n17, TaEX: 
345507; FAX: 415-969-6130;~: 15; SIs. Mgr" Thelma 
PexIon 

WES-GAAf.lE COMPONENTS GROUP, INC. 190 
EJIioIl St., Hartford, CT 06114, Tel: 203-525-6907 

WESTAMP, 1542 15th St, Santa Monica, CA 90404, Tel: 
213-393-0401, TELEX: 3720078, FAX: 213-451-1058; 
FSC I0I0.: 12745; ~: 100; SIs. Mgr" Mictlael Mula 

MA HopIdnIon. Eastern Sys. ........... ;.. 508-435-2151 
MI' Milford, T.M.S. ... ; .................. :. 313-360-1514 
MN Wayzata. ConteI MIdwest .. .......... 612-476-1551 
MO St Peters, Western GraphIec......... 314-27l!-3915 
NM Albuquerque, VIc Myas Assocs. ...... 505-294-1791 
NY Cedar ~ K.L.S. ................... 201-785-4450 
NY Kings PI<., K.L.S. ...................... 516-724-3155 
NO cary, W.A Brown .......... : ......... 919'-46G-1120 
OH Beavercreek, T.M.S. ................... 513-429-1142 
OH WeaIIake, T.M.S. .............. ........ 216-327-3527 
OK Tulsa, J. WIsdom & Assocs. ........... 918-665-8899 
PA BrIdgevIlle, T.M.S. ......... :........... 412-221-2338 
1X RichaIdson, J. WIsdom & Aasocs. ..•.. 21+470-9093 
1X Round Rock, J. WIsdom & Aasocs. .... 512-255-1167 
lIT Salt lake CIty, VIc Myas ............. 801-581-1780 
VA ~ SeHronics ..... ............ 804-827-6308 
WA IleIIewe, Western Instrs. .............. 206-891-5110 
WI New Belin, ConteI Midwest .......... 414-54+8042 

WESTBERG MANUFACTURING INC. (WESTACH), WESTERN MULTIPLEX CORP. 310 Harbor Blvd, 
3400 Weetach Wilt, Sonoma, CA 95478, Tel: 707.Q38. Belmont, CA 94002, Tel: 415-592-6932, TELEX: 295114 
2121;~: 20; SIs. Mgr" R. R. Westberg VIA RCA, FAX: 415-592-4249; FSC I0I0.: 94-2620670; 

WEST COAST ELEC. MFG. 14045 Garfield Ave, 
~: 33; SIs. Mgr" Graham Bamee 

Paramount. CA 90723, Tat 213-633-101 0, FAX: 213-633- WESTERN RESERVE ELECTRONICS, 2150 HIghland 
1018; FSC I0I0.: 81823;~: 25; SIs. Mgr: W. E. See! ReI, Twinsburg, OH 44087, Tel: 218-425-4951, FAX: 216-

WESTCON, 959 Cheney Ave.. Marion, OH 43302, Tel: 614-
382-5n1, TaEX: 3n5688; EfI1Il: 50 

WESTCON, INC. 5101 No InIerstaIe Ave.. Portland, OR 
97217, Tel: 503-283-0132, FAX: 503-283-0137; Empl: 15; 

425-4956; EmpL: 100; SIs. Mgr: Robert Rhodes 

WESTINGHOUSE ELECTRIC CORP. Control 
Division. p.a Box 819, Oldsmar, FL 34667, Tel: 813-855-
4621, TELEX: 358713; EmpI" 200; SIs. Mgr: E.A Schill 

SIs.Mgr:JanMRImdquIsI; Di8t.Mgr"JanMRundquist WEST INSTRUMENT, A Mark IV Company, 2101 

WESTCOR CORPORATION. 485-100 AIberIo Wilt, Los 
Gatos,CA95032, Tel: 406-395-705D, FAX: 408-395-1518; 
SIs. Mgr: Nancy Pepper 

OXford Road. Des Plaines, IL 60016-1919, Tel: 708-39(). 
n11,FAX:708-39().7234;Empf.: 150; SIs.Mgr"W.J.BeI~ 
Jr.;Dist. Mgr: W. J. BeI~ Jr. 

WEST ElECTRONIC SALES TEAM. 14340 BoIsaChIca WESTLAKE COMPONENTS INTERNATIONAL. 
Rd.G , Westminster, CA 92683, Tat 714-896-012D, 213- . 30961 Agoura ReI, SIs. 309, Westlake Village. CA 91361, 

. FAX Empf. .......... M-~ Tel: 80().226-1097, FAX: 816-717-1754; SIs. Mgr" Rick 495-5569, .: 714-894-8544; : 14; .,..,. ,..,..:.... Odorfer 
Wickham; Dist. Mgr" Jack Carrigan 

WESTERN CASE. INC. 14351 Chambers ReI, Tustin, CA 
92680, Tel: 714-838-8480, FAX: 714-836-3039; Sis. Mgt" 
David B. Home 

WESTERN DIGITAL CORP. 8105 irvine Center DrIve, 
irvine, CA 92718, Tel: 714-932-6000. FAX: 714-932-6498; 
Empl: 6500; SIs. Mgt: Tom DeMan:hI 

WESTON INSTRUMENTS, Electrical Instrument 
Service, Inc., 25 Dock St, Ml Vernon, NY 10550, Tel: 
914-896-9717; FSC No.: 32590; EmpI.: 35; SIs. Mgr" 
Gerald D. Frank; DIat. Mgr" Gerald D. Frank 
........................................... 001338-1339 

Loca/ Diatributora 
AL Birmingham, BrowneR InsIrs. & Controls Co. 

, .... .. . .. .. .. . . .. .. .. .. .. .... .. .. .. .. • 205-323-4761 
WESTERN ELECTRO-MECHANICAL CO., INC. 300 AL Mobile, BrowneIIInstrs. & ConIroIs Co. 

205-479-8581 
205-2n-5030 
802-269-8396 
602-431-0015 
501-562-2061 
213-532-1150 
213-685-7020 
415-96Q.8500 
61 &-550-4841 
406-245-4320 

Broedway, Qakland,.CA 94607, Tel: 415-452-1936, FAX: AL •...... , •...•. , ....................... . 
415-452-1939; EmpI.: 9; SIs.Mgr: Hal Johnson Montgomery, Southern Controls, InC. .. 

WESTERN aCTRN. COMPS. CORP. 1250-A Avenida 
Acaao. Camarilto, CA 93010, Tat 805-462-8002, TELEX: 
401076, FAX: 805-482-8875; ~: 15; SIs. Mgr: Russ 
Geary 

WESTERN ELECTRONIC PRODUCTS co. 915-G 
CBlIe ~, San C1emente, CA 92672, Tel: 71+4~ 
4Bn, FAX: 71+492-5952; Empl: 6; SIs. Mgt: Tony 
English; Dist. Mgt: Shaun Remsay 

FAX: 714-855-0895 

AZ Phoerix, Brownell Electro, InC. ••.•.•.. 
AZ Tempe. Crompton Metermaster .•••••. 
AR Littte Rock, Brownell Electro, Inc. ..... . 
CA Los AngeIee, Brownell Electro, InC. .••. 
CA Los AngeIee, EL InsIrs., InC. .......... 
CA Palo Alto, Matermasler/Palo Afto •..•. 
CA San Diego. Crompton Melermaster .. . 
CA Sunnyvale, ER.1nstrs., Inc. .......... .. 
CA Yorba Linda, Crompton ~ 

CO Aurora, R & R InsIrrnn. .. , ........... .. 
CO Denver, BrowneD Electro, Inc. .......•. 
CO Denver, ER. Instrs., InC. ............... . 
CT Middletown, EL Instrs., Inc. .......... . 
CT Rocky HlI~ Brownell Electro, InC. ••.••• 
FL Miami, Browne1IInstrs. & ConIroIs Co. 

714-921-2101 
303-340-8726 
303-333-3541 
303-53+4180 
203-346-B646 
203-721-9343 

....................................... 305-894-3197 
FL Orlando, BrowneIllnslrs. & Controls Co. 

.. . .. .. .. . .... . . . . . . . . .. . . . . . ... .. ..... 407-843-6n6 
FL Palm Bay, EL Instrs., InC. ............. 407-725-8300 
GA Atlanta, BrowneIIInsIrs. & Colitrols Co. 

WESTERN GRAPHTEC, 11 Vanderbilt, Irvine, CA 9211&- GA 
2087,1'81: 714-n1HlO10, 800-854-8385; Empf.: 72 IL 

....................................... 404-762-5181 
Kennesaw, CMI Metermaster ..•••.•. , 40+425-8902 

~ ................................................ Do1425 Il 
Bridgeview, EIL·Instrs. ................ 708-43().2292 
Countryside, lnotekiPacilic Indicator •. 708-352-3500 
Glendale Heights, Crompton MeIermaster Local SeJea Offices & Reps IL 

/IJ. Huntsville, W. A Brown Instrs. ........ 205-830-9224 
AI< Anchorage, Alaska Science & Tech. .. 907-562-2482 
AZ Chandler, VIc Myers Aasocs. ..•.••. , . . 802-241-9324 
CA Irvine, Western Graphtec ............. 714-nQ-8010 
CO Aurora, M8Ik MyeI$ Aasocs. •.•....... 303-829-9676 
CO Colorado Springs. Western Graphtec 

71&-576-8858 
FL Boca RIdon. Western Graphtec .••••• , 407-392-4550 
FL Ft Lauderdale, W. A Brown ••.•..•...• 305-n6-8661 
FL MeIbourn8, W. A Brown InsIrs. •.••.•.• 407-723-0768 
FL Orlando, W. A Brown InsIrs. •.•.••••.. 407-64&-9680 
GA Norcross, W. A Brown InsIrs. ..•..•... 404-44IH194 
L ArlIngton HgIs.. ComteI Midwest ...... 312-392-4040 
IN IndiannapoIIs, ComteI MIdwest ........ 317-253-1681 
KS Shawnee Mission, ComteI Midwest ... 913-268-0762 
MD LancIover, Sel-Tronics ................ 301-341-2100 
MA. Andover, Western GraphIecs ......... 506-47()'1806 

.. . .. .. . .. .. .. .. . .. .. ... .... .. .. .. . . . . . 708-351-4554 
IN Incianapols, ELInsIre., InC. ........... 317-545-1373 
IN IncianapoIs, Rockwell Engrg. Co. ..... 317-251-9453 
KS Overland Pk, Brooks EIcIms., InC. ..... 913-846-3131 
KY louisville, Ell InsIrs., Inc. .. .. .. .. .. .. .. 502-454-3420 
LA Harahen, Butler Land Inc. ............. 504-734-8888 
LA New 0rIear\s, Indllnslr. Works ...•... 504-733-8355 
MD Sp8Iks, ER.1nsIre., Inc. ................ 301-n1-<18OO 
MA BurIngton, EL InsIre., InC. ............. 617-272-9450 , 
MA Southbridge, CIorr1lfOn Metermaster .. 508-785-1676 
MA Woburn, BrowneIIlnstrs. & Controls Co. 

....................................... 617-935-7820 
MI SouthIiekI, ComIeIInslrs. ............. 313-358-2505 
MN Edine, Brownell EIecIro. .. .. ..... .. .. .. 612-942-8171 
MN Mimeapolls, InstImn. Svc.1nC. ... ;.... 612'544-8916 
MO St Louis; Indl Svc. Labs. .............. 314-535-5760 
MO St Louis, Scherrer Instrs., InC. •.•.••• ;. 3)4-644-5362 

NJ Edison, BrowneIIInsIra. & Controls Co. 
....................................... 201-297-3355 

L Elk Grove VIg. Brownell Electro, Inc. •• 312-364-9292 
NJ Pennsauken, EL InsInI., InC. .......... 8CJ9.488.0474 
NY CIlirance, EL InsIrs., InC. .............. 716-834-8500 
OH Cleveland, ComteIInsIra. Co. ......... 21&442-8080 
NY Farmingdale, BrowneIIInstrs. & ConIroIs Co. 

....................................... 516-420-5990 
NY Hauppauge. ER.1nstrs., InC. ........... 516-231-6333 
NY New York, BrowneIIInsIrs. & cOnboIs Co. 

....................................... 212-691-1171 
NY New York. NIlsson Labs. ........... ,... 212-675-7944 
NY PItIsIord, ER.1nsbs., InC. .. .. .. .. .. .. .. . 716-586-8251 
NO CharIoIIe, BrowneIIInsIra. & Controls Co. 

.•. :................................... 704-597-1270 
NO Charlotte, Ell Insbs., Inc. .. . • . . • . . • . . •• 704-376-2237 
OH HUIIaJd, ComteIInstrs. Co.............. 614-872-8305 
NO Raleigh, BrowneIIInsIra. & Controls Co. 

~................ ................. ....• 919-876-6524 
OH Cleveland, Crompton ~ •..• 216-351-1234 
OH Dayton, ComteIIna1rumen18 co. ....... 513-426-5310 
OH Dayton, ElL Instrs., Inc................. 513-435-2134 
OK Tulsa, TII-SIate .1nsIr. ~ ............. 9111-836-0268 
OR Portland, Brownell Electro, InC. ••••••.• 502-226-3286 
PA BrIdgeville, Brownell Electro, InC. ...... 412-22H1074 
PA PIttsburgh, ComIeIlnslrurnents Co. ... 412-922-5720 
PA PIttsburgh, ER.1nstrs.,1nc.............. 412-623-2255 
PA PIttsburgh, Process Engrg. Co. ........ 412-561-5050 
PA Trevose. BrowneH Electro, Inc. ........ 215-364-1400 
SC ColumbIa. Brownell Electro, Inc. .... ... 803-n2-6111 
TN Knoxville, BrowneIIInSIr8. & Controls Co. 

. , ........................ '" .. .. .. .. .. 615-968-3441 
TN Meqlhls, BrowneR InsIra. & ConIroIs Co. 

.......... , ................. ........ ... 901-795-8483 
TN Nashville, Brownelllnslnl. & Controls Co. 

........ , ............ ,................. 615-885-1302 
1X Delisa, BuI1er & Land, InC. .... ......... 214-343-8800 
1X Dallas, ElL Instrs.. InC. ................. 214-357-0297 
1X Garland, Crompton MeIermaster ...... 214-271-5871 
1X Harlingen, Bush Supply Co. ........... 512-426-1613 
1X Houston, Brownelilnslra. & Controls Co. 

.. ........... .. ... ........ .. ........... 713-699-1981 
1X Houston, Butler & Land, Inc. .......... 713-896-0808 
1X Houston, CMI Meters & Instr. ......... 713-644-1631 
1X Houston, EL InsIrs., Inc. .............. 713-271-3100 
lIT Salt lake CIIy, Brownell Electro, Inc. •. 801-262-8496 
VA BluelleId, Brownell Electro, Inc. • . . • . . .• 703-322-3402 
VA Norfolk, Brownell Electro, InC. ......... l104-855-24OO 
VA Norfolk, ER.1nsbs., Inc. ................ 804-885-9553 
VA Richmond, MeIenneIric8 .............. 804-275-1431 
1X Lu\:JbocI<, Brownell Electro, InC. ........ 806-747-D211 
WA Redmond. ElL InsIrs., InC. ............. 206-892-3222 
WI Milwaukee, E-M InsIra. ................ 414-272-n99 
Can Missisaauga, Ont, ElL InsInI., Inc. ..... 416-624-6680 

WESTREX PRODUCTS, 25 Danby ReI, Boeton. MA 
02134, Tel: 617-254-12OD, FAX: 617-254-6848; E:mpl: 
200; SIs. Mgt: Bruce Burgees; DIat. Mgr" Bruce Burgees 

WESTRONICS INC. OF TEXAS, A Baker Hughes eo.. 
5001 Blue Mould ReI, Box 961003, FI. Worth, 1X 78161, 
Tel: 817-625-2311, FAX: 817-625-1068; EqII.: 160; SIs. 
Mgt; Jim Billikoller 

WHEELOCK, INC. 273 ~ Ave.. Long Branch, NJ 
Qn4O, Tel: 20";122-66110, FAX: 201-222-8707; ~: 
200; SIs. Mgt" WIlHam L GoldsteIn, SIs./MkIg. VP 

BRIAN R. WHITE co. INC. 313 Henly SIaIion ReI, Ukiah, 
CA 9548Z Tel: 707...a2-9795, FAX: 707-482-4800; SIs. 
Mgt" J.aory Richmond 

WHITE-RODGERS LOGANSPORT DIV. See 
Stancor I White Rodgers 

S.S WHITE TECHNOlOGIES INC. 151 Old New 
BrunswIck Ad, PIsCataway, NJ 08854-3781, Tet 906-752-
8300; FSC I0I0.: 0KZS2; EmpL: 100; SIs. Mgr: RIch 
Henriksen; Dist.Mgr: Pam Bernhard 

WHITE TECHNOlOGY, INC. Bowmer Instrwnent 
Corp., 4246 E. WoodS!. PhoenIx, AZ8504D, Tat 802-437-
152D, FAX: 602-437-9120; FSC I0I0.: 54230; Empf.: 105; 
SIs. Mgt" Dan Hwd, S1we McComb 

WHfTMOR WIRE & CABLE. 2n37 Ave. HopIcine, 
Valencia, CA 91355, Tel: 805-257-24OD, FAX: 805-257-
2495; FSC I0I0.: 15851; EmpI.: 29; SIs. Mgt" Mark Lee; DIBt. 
Mgt" M8Ik Lee 

WHfTSO, 8326 Byron St, SchIller PI<., IL 80176, Tat 708-
676-52OD, FAX: 708-678-0711;~: 170 

WHITTAKER CORP. ElectrOnic Resources Div. 1955 
N. Surveyor Ave.. Simi Valley, CA 93063, Tel: 805-584-
4100, TWX: 91Cl-496-2751, FAX: 805-594-9157; FSC No.: 
72152; Empf.: 200 

818 North American offices only. For worldwide reps & distributors, see Vol W. EEM 1991 



Manufacturers and Sales Offices Directory WORLD 

WHrTTAKERCORP,ProvidenceChemicalsDiv,King Loca/S8Je8Off1ces&Reps WORlDNET MARKETING INC, 3187 F AIIway Ave. 
PhlHp Ad., P.o. Box 18069, E. ProvIdence, RI 02916, Tel: CA San Joee, The Mktg. Co. .............. 408-272-61136 Costa Mesa, CA 92828, Tal: 71 .... 545-7118, TELEX: 
401-434-lno, TELEX: 92-7652, FAX: 401-434-8090; IL Arlinglon Heights, M.a Sis. ........... 708-392-9499 3781824, FAX: 714-540-9138; EqJI.: 7; SIs. Mgr: Frank 
EmpL: 25 MI Madison Heights, OEM EIctm. SIs. .... 313-583-1500 Buday; Dist. Mgt: Frank Buday 

WICKMANN USA, INC., Wlclcmann-Werke GmbH, 
3800 Camp Creek Pkwy,BIdg. 2600,8uite 120, Atlanta, GA 
30331, Tel: 4O'HI9IH820, TELEX: 269 115 JIC UR. FAX: 
404-691-2843; EqJI.: 600-650; SIs. Mgr: MIchael V. 
Nagle; DIst. Mgt: Michael V. Nagle ...... 801312-1394 

Local SaI85 OffIces & Reps 
AL A1henS, WI.A & Assocs..lnc. .......... 205-233-7894 
CA Laguna HIlls, Bart Budge Assocs. ••••• 714-582-8720 
CA San Joee, KottmeIer Assocs.. Inc. ..... 408-371-8700 
CO Denver, West Inc. ............... ...... 303-4n-8180 
II. PaIatIn&, Goldbeck & Milote Assoc. Inc. 

. :............. .. ...................... 708-705-0802 
Me Baltimore. Maney Sis. Assocs. ........ 301-484-8376 
MA Needham HgIs.. Rosen & Assocs. .... 617-449-4700 

'MI Grand RapIds, RP.Urban & Assocs. ... 61&-245-0511 
MN Minneapolis, RK Sis. .................. 612-571-1001 
1)( Dallas. Rem Camps. .................. 21 .... 234-1069 

t..cceJ DisItfbuIota 
CA SUnnyvale, T8Ig8t EIcIms... .. . • . .. .. . 40&-733-0364 
CA Van Nuys, Fuses Unlimiledl Fusecom 

CT Wallingford. Sager EIeIms. .......... .. 
FL Ft LeuderdaIe, Stock EIeIms. ........ . 
n.. Cary, Game Ek:trne. ................ .. 
MA HIngham. Seger E1ctms. ............ .. 
MN Roseville, Parts 1 .................... . 
NH Salem. Sager EIeIms. ................ . 
I'N Hauppauge. Sager EIeIms. .......... .. 
OH TwlnabUlg, Schuster EIeIms. ........ .. 
1)( Dallas. Fuses Inc. .................... . 
WI MilwaJkee. Progreesive Image. Inc. .. . 
Can Ontario, PS Comps.. Inc. ............ .. 

81 &-78&-8111 
203-265-4800 
306-97&-9675 
708-839-3424 
617-749-8700 
612-633-8079 
803-89&-1348 
51&-34&-1300 
21&-425-8134 
214-341-8407 
41 .... 321-4722 
416-665-9546 

WIDE BAND ENGINEERING CO., INC, Box 21652, 

WlLCO WIRE & CABLE CO, INC, 1921 Las Plumas Ave. 
San Joee, CA 95133, Tel: 408-926-8880, FAX: 40&-251· 
0508; EqJI.: 52; SIs. Mgt: Joe Shepherd; Dist. Mgt: Sylvia 
Neal 

WILCOXON RESEARCH. 2096 Gaither Rd, Rockville. 
MO 20850, Tal: 30,-330-88", FAX: 301-330-8873; EqJI.: 
90; SIs. Mgt: Bob Haggerson .. .. .. .. .. .. .. .... 801_ 

WILKINSON, P.o. Box 4558, Westlake Village. CA 91359, 
Tel: 818-889-00so. 800-822-4653, FAX: 816-888-3810; 
EmpL: 40; SIs. Mgt: R. COok; DIst. Mgt: R. Cook 

W.L WILLIAMSON & ASSOC., L TO, 528 S. Extension 
Ad., Mesa, AZ 85210, Tel: 602-833-5202; EmpL: 3 

WILLIAMSON CORPORATION, 70 Domino Dr. Concord, 
MA 01742, Tel: 50&-389-9607, FAX: 508-389-5485; FSC 
No.: 92-3343 WIUAMSON WCRD; EqJI.: 25; SIs. Mgt: 
William R. 8an'on 

WILMAR ELECTRONICS, INC, 2430 Amsler Sf, 
Torrance. CA 90505, Tel: 213-326-8868, FAX: 213-328-
9147; FSC No.: 25248; EqJI.: 25; SIs. Mgt: Ze1I Heifetz 

WILMINGTON RESEARCH & OEVaOPMENT,481-
Boston Road B-3, TopsIIeId, MA 01983. Tel: 508-887-2501, 
FAX: 508-887-3249; EqJI.: 6 

WILMORE ELECTRONICS CO" INC. Box 1329, 
Hillsborough. NC 27278, Tel: 91!H32-8351, TELEX: 
282617, FAX: 919-732-8359; EqJI.: 48; SIs. Mgt: J. L 

FAX: 707-996-3380 
WORLD PRODUCTS INC, 19654 8Ih Sf. East. Sonoma. 

CA 95478, Tel: 707-99&-5201, TELEX: W~ .an 
171.715, FAX: 707-996-3380; FSC No.: 410lI88309; EqII.: 
445; SIs. Mgt: Marl< Beynon; DIBt. Mgt: Jim Corbell 
.................... A"'53, 201" 2128-21211; 801030 

t..cceJ s8Jes Offices & Reps 
AL Huntsville, The Novus GIp. .......... . 
AZ Scottsdale, American Mktg. .......... . 
CA Mission Viejo. Jay Mktg. ............ .. 
CA Mt View, Straube Assocs. Inc. .•....•• 
CO Westminster, SIraube Assocs. .••••••• 
FL Tampa. Electramark Florida Inc. •••••.. 
GA NorcIOse, The Novus Grp, Inc. .• , ••••• 
II. Arlington Heights, KMA Sis. Co. ....... 
IA Merion. AssocIeIed EIctm Mktg.. Inc. .. 
MA Burnngton. Bob Dean Inc. ............ . 
MI Holland. Camtek SIs. Inc. ............ . 
MN MlnneapoHs, Tectaem Sis. Inc. •..•..•• 
MO Sf. Louis, AEM. Inc. .................. . 
NJ West CaIdweI~ Grimm SkIgeI Assoc. 

205-534-0044 
802-948-2n8 
71 .... 581-1211 
415-969-8060 
303-42&-0690 
813-889-m5 
404-263-0320 
708-398-5300 
319-377-1129 
617-229-8800 
61&-392-7100 
612-854-8816 
31 .... 298-9900 

Hanis ....................... 00213&-2138, 2230-2231 NM Albuquerque. SUntech .............. .. 

PhoenIx, AZ 85038, Tel: 602-254-1570; FSC No.: 58907; WILSON COMPANY-SYSTEMS DIVISION. 16301 
EqJI.: 10 Addison Road. Dallas. 1)( 75248, Tel: 214-931-8666, IlOO-

NC 
OH 
OR 
PA 
PA 
UT 
WA 
WI 

Cary, The Novus Grp, Inc. .......... .. 
Cincima\i. F.J. Campisano Co. ....... . 
Portland. caruso & Assocs. ......... .. 

201-575-9300 
505-266-7951 
919-480-7nl 
513-57 .... 7111 
503-248-5439 
215-356-5300 
412-284-5151 
801-293-2640 
206-455-8811 
41 .... 259-1nl 

WIDE RANGE ELCTRNS. CORP., 174 ChesterIIeId Indf. 
Blvd, Chesterfield. Missouri 63005, Tel: 314-532-5887, 
FAX: 31 .... 532-5492; EmpL: 11; SIs. Mgt: Donald Toone 

325-4436, FAX: 214-248-1177; EqJI.: 9; SIs. Mgt: cava 
Pallerin; DIst. Mgt: Dave Pellerin 

WILSON, H. F, ENGINEERING CO. 475 Taft Ave. Glen 
Ellyn. IL 60137, Tel: 708-489-7473, FAX: 708-4811-8663; 
EqJI.: 21; SIs. Mgt: Robert W. Carroll 

BroomhaII. LD. Lowery .............. . 
Coraopolis, F.J Campisano Co. ...... . 
Salt Lake CIty, SIraube Assocs. ...... . 
Bellevue. Caruso & Assocs. .......... . 
Milwaukee. KMA Sis. Co. ............ . 

t..cceJ DisItfbuIota 
AL Huntsville, Reptron E1ctms. Inc. ..•..•. 205-722-9500 

WIELAND INC, 486 MaIn Street. New Rochelle, NY 10801, 
Tel: 914-833-0222. TELEX: 846-188, FAX: 1-Il00-572-
0057; SIs. Mgt: carl GruenbeIg. V.P. Sis. & Mktg.; Dist. 
Mgt: SIeve Vineis WILSON ELECTRONICS, See Regency Land Mobile, 

Inc. 
CA Anaheim, Compurnech E1ctms. ....... 714-939-9100 
CA Dal Mar, Compumech EIeIms. ........ 619-792-7800 

WILBRECHT 

ELECTRONICS 

FAX: 612-222-7639 
WILBRECHT ELECTRONICS, 348 Chester Sf, Sf. Pau~ 

MN 55107, Tel: 812-222-2791; EqJI.: 200; SIs. Mgt: 
Laurie wtIbrechI ..•... ..•. A'2077; .. ,2,,-,2,3, 1793 

t..cceJ S8Je8 OffIces & Reps 
AL Huntsville, D1M Inc. ................ .. 
AZ Phoenix. Toward Engr. Assoc. Inc. •... 
CA Chatsworth. Was KI Rallech Inc. ..... 
CA Milpltae, Advanced Tech.. Sis, Inc. •... 
CO BroomIIeId. Connors Co. ............ .. 
FL Sf. PaIersbuIg, JCS Assoc. .......... . 
GA Duluth, D1M Inc. .................... .. 
II. Arlinglon HgIs.. Dytec/CenlraI ....•... 
IN Fl Wayne, Naunas Sis. Co. .......... . 
MA SucIuy, KSA of New England ...... .. 
MN Sf. Pau~ Wilbrechl EIeIms. .......... .. 
NJ Morristown. Andrews & Andrews Inc. 

NY Huntington. Andrews & Andrews ....•. 
WA Bellevue. caruso & Co., .............. . 
NC ReIeigh. D1M Inc. ................... .. 
OH Cincinnati, Stegman Blaine .......... . 
PA Paoli. S\i1zer Assocs. ................ . 
1)( Austin. THT Sis. Co. ................ .. 
Can Thomhll~ On!, EM)( Entprs. lid. ...... . 

~~I 
WILCO 

I~\ 

205-539-1485 
602-955-3193 
81 &-700-0933 
40&-94&-3208 
303-486-9628 
813-343-2679 
404-381-5592 
708-394-33lI0 
219-432-4782 
617-443-5881 
612-222-2791 

201-569-8800 
516-692-8886 
206-455-8811 
919-781-7004 
513-729-1969 
215-844-5500 
512-835-2796 
41 &-889-1204 

FAX: 317-293-9462 
WlLCO CORP. 8451 SagIao Court. IncIanapoIIs, IN 

482611, Tel: 317-293-Il300 •..•.•••. A"280-'283, 2484 

WIL TRON, 490 Jarvis Dr. Morgan Hil~ CA 95037-2809, Tel: 
4O&-n&-2000, TELEX: 285227 W1LmoN Wi. FAX: 40&
n&-0239; FSC No.: 20944; EqJI.: 800; SIs. Mgt: W. 
Baxter 

CA Milpitas. Compumech EIeIms. ..•••.•.. 408-945-9100 
CA san DIego. All American .............. 619-266-1505 
CA San DIego. Neuman .................. 619-695-3005 
CA San Joee, All American Semiconductar Inc. 

. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .... . 408-943-1200 
CA Santa Clara. Trinity EIeIms. ........... 409-980-9011 

THE WlNATIC CORP, Electro-Technik Industries, CA 
Inc, 409 Commerce Ad, Vestal. NY 13850, Tel: 607-729-

Torrance. AN American Serniconductor Inc. 
.. .. .. .. . ... .. . .. .. .. . .. .. .. .. .. .. .... • 213-320-0240 

6318, FAX: 607-729-6446; EmpL: 125; SIs. Mgt: Ted CA Yorba Uncia. Target EIeIms. .......... 714-892-1630 
Zaparzynski FL Melbourne, Pridmore •••••.•.•.••.•••• 407-727-2491 

Mlani, All American SamIconductor Inc. FL 
WlNSYSTEMS, INC. 715 Stadium DR..Ste. 100, Arlington. ....................................... 305-821-8282 

1)( 7601" Tel: 817-27 .... 7553. FAX: 817-548-1358; FSC FL SunrIse. All American SamiconducIor Inc. 
No.: lAU87 .. .. .. ...... .. .. .. .. .. .. .. .. .... .. .. .. • 305-572-7999 

FL 

WlNTEK CORP" 1801 South Sf, Lafayette. IN 47904- GA 
2993, Tel: 317-44&-1903. Il00-742-8809, TELEX: 15-82.... GA 
8480 Wintek, FAX: 317-448-4823; EqJI.: 13 10 
............ .............. .. .... ........... Oo11Z!-1123 Il 

Tampa. Reptron E1ctms. ....•......... 813-855-4858 
Augusta. Dixie EIeIms. • . • • • . • . • . • • . • .. 404-722-2055 
NorcIOse, Reptron EIeIms. ............ 404-448-1300 
Boise. Radar EIctm. .. .. .. .. .. .. .. .. .. . 20&-33&-2227 
Lisle, Camps. Inc. ..................... 708-852-n07 

Il 

WIREBENDERS, INC, 2440 W. Mission Ln. Ste. 9,10. Me 
Schaumburg, Reptron EIeIms. .•...... 708-882-1700 
Rockville, All American SamIconductor Inc. 
.. .. .... .. .. .. .. .. .. .. ... 1lOO-42&-O42O,31-251-1205 Phoenix. AZ 85021-2824, Tel: 602-861-1856. FAX: 602-

870-8242; FSC No.: 595O;FSCS/CAGE 1 DA28; EqJI.: 22; MA 
SIs. Mgt: CharIea MiddIeIon MA 

Norwood. EmteI ...................... 617-789-9500 
Wakefield. All American SemIconducIor Inc. 
....................................... 817-248-2300 

THE WIREMOLD COMPANY, 60 Woodlawn Street. W. MI Uvonia. Reptron EIeIms. .....•...•..•. 313-525-3209 
Hartford. CT 06110. Tel: 203-233-6251, FAX: 203-232- MN Eden Prairie, All AmerIcan SamIconductor Inc. 
2082; EIF1lL: 900; SIs. Mgt, : F. O. Casteel ..... .. ................... ...... ....... 800-342-7384 

MN Minnetonka. RepIron Ek:trne. . •• • . . . . • . 612-938-0000 

WIRE-PRO, INC.. 23 Front Street. Salem. NJ 08079, Tel: 
609:-935-7801,609-935-7651, TWX: 510-880-47so. FAX: 
809-935-0102; FSC No.: FSCN 50738; EqJI.: 225; SIs. 
Mgt: Russell Morgen, Sis. & Svc. Mgr~ DIst. Mgt: Phil 
NegrIn. Mktg. Mgr. 

WIRING ANAL VZERS, INC, p.o. Box 417, Edmonds, WA 
9IKJ2O.04 t 7, Tel: 800-221-5979 (exct. CA); EqJI.: 15; SIs. 
Mgt: Norman Wartell 

WOLFRAM RESEARCH, INC, 100 Trede Center Drive, 
Champalgn.IL 6182().7237, Tel: 217-39l1-0700. FAX: 217-
39&-0747; EqJI.: 1000; SIs. Mgt: Stuart ArIewIIz 

WONTRONICS, 3048 N. Coolidge Ave. Los Al9l1ee, CA 
90039, Tel: 213-660-8230, FAX: 213-813-2299; SIs. Mgt: 
Frank PhIllIps 

MO Fenton. Beckwith E1ctms. ............. 314-343-6483 
NM Albuquerque, EIeIatran ................ 505-821-1122 
I'N CanadaIgua. Advacom Technlg. .•.•.• 71&-39&-9050 
I'N Ronkonkoma. All AmerIcan SemIconducIor 

• . • . • . . . • . . . .• • . • . • .•• . • . • •. . • . ••• . • . . . 800-87 .... 2830 
NC Charlotte. Dixie E1ctms. ............... 704-3n-4348 
NC RaIeigI\ RepIron EIeIms. .. .. .. .... .. .. 919-870-5189 
NC WinsIon-SaIem. Dixie EIcIms. ......... 919-727-5961 
OH Columbus. RepIron EIeIms. ••.•.••.•.• 814-43&-8875 
OH Solon. Reptron EIeIms. ...... ......... 21&-349-1415 
OH Stow, Advecom, Inc. .................. 21&-88&-5311 
OR Portland, Radar EIctms. ........ .. .. .. . 503-232-3404 
PA Harrisburg. CUmberland E1ctms. ....... 717-23&-5988 
PA McKean, Advacom Inc. ............... 800-87&-0512 
SC Columbia, Dixie EIcIma. •• '" .....•••• , 1JOO.86&.2238 
SC ~1Ie, Dixie EIeIms. ••••••••••••• 1JOO.86&.2280 
SC No. CharI8IIIon. Dixie E1ctms. •.....•.. 8OH88-3338 
TN Gray, Dixie EIctms. ................... 815-4n-3838 

EEM 1991 North American offices only. For worldwide reps & distributors, see VoL W. 819 



WORLD 
TN QaIcridge, Dixie Elctms. ............. ,.. 615-481-3393 
TX AustIn; 0mnI Pro EIctms. ............. 51:H1I4-9200 
TX Dallas, All American SemiconducIor Inc: 

....................................... Il00-541-1435 
TX Dallas, Omni Pro EIctms. ............. 214-233-0500 
TX Houston, Omni Pro Elctms. ........... 713-270-1700 
VA CharIoIIesvIIIe, VIrgInIa EIcIm. Comp. 

804-296-4184 
WA Richland, Radar EIctms. .•.••.• ,.,.". 509-943-6336 
WA Seattle, R8dar EIctms. .... ",.......... 206-282-2511 
WA Spokane, Radar EIctms. .• : ..... ,..... 509-747-3053 
Can Calgary. Alb., zentronics ........ ,..... 403-295-8838' 
Can MIssisuga, Ont. zentronics ........... 613-226-8840 
Can NePean. Ont. Zanin EIctms. .......... 613-596-2911 
Can NePean. Ont. ZentrOnlcs .............. ' 613-226-8840 
Can Richmond, ac., ZenIronics ...• ,.".,. 604-273-5575 
Can St Foy. Que., Zanln EIctms. .. , •... , .. . 418-661-1262 
Can St Laurent, Que., Zanin EIctms. ....... 514-342-6211 
Can St LauI1ln1, Que., zentronics .......... 514-737-9700 
Can Toronto. Ont. Zanln EIcIms. .......... 418-665-6850 
KS Lenexa, Associated EIcIm. MkIg, Inc. 913-668-0022 

WORLD PRODUCTS INC., Systems Devices Grp.. 
19654 8th St E. Sonoma 95476, Tel: 707-996-5201; EmpI,: 
50........... A'1153, 2010-2011, 2128-2128; B'103O' 

LocsI Sales Offices & Reps 
AZ Tempe, Spectrum Assocs. ........... . 
CA Los Angeles, SPA EIcIm. SIs. ........ . 
CA San Jose. Signet Tech. Sis. ......... .. 
CO Denver, Donohue Sis., Co. ..... , .... .. 
FL ~me, R-Rep eo.. Inc. ........... . 
II. Arlington. KMA Sis. Co, .............. . 
IN Fort Wayne, Berberich Assoc. ........ . 
MN Minneapolis, Holmgren Assocs. , ..... . 
NJ Uvingston, Avemark Tech, Mktg. .,., .. 
OH Dayton. Berberich Assocs. Inc. , .....•. 
OR Beaverton, lusCombe Engrg./N.W. , .. , 
PA Hatboro, AQS Electro ............... .. 
TX Dallas, Southwestern Tech. SIs. ...... , 
VA Herndon. Stinson Assocs. ............ . 
WA BaHevue, Luscombe Engrg./N.£ ., ... , 
WI Milwaukee, KMA Sis. Co. ............ . 
Can Montreal, ELI Manis Inc. ............ .. 

602-966-1766 
714-663-1193 
406-453-0611 
303-455-1719 
407-242-9600 
312-398-5300 
219-488-0673 
612-768-7841 
201-992-5331 
513-433-0342 
503-538-6684 
215-674-4421 
214-369-0977 
703-62()'1332 
208-843-1453 
414-259-1771 
514-484-2923 

WORLD'. TEST SYSTEMS, iNC, P. O. Drawer 1426, 
Waynesboro, VA 22960. Tel: 703-949-6753, FAX: 703-
943-3626; 8/8. Mgr: Buford H. Baber 

WOVEN ELECTRONiCS. Woven Electronics 
Corporation. 1001 Old Stage Ad., SllJ1)SOnvllle, SC 
29681. Tel: 603-963-5131. TWX: 81 ()'963-5131. FAX, 603-
963-1761; EmpL: 400; 8/8. Mgt: Tommy UtIle 

WYLE LABS, See Electronic EncloSures 

XCEL CORPORATiON, See Digitran and Computron 
Display Sys. Divs. 

ManUfacturers and Sales OffIces Directory 
XENON CORP, 20 Commercs W8!f. WoIlUm. MA 01601. XITAON TECHNOLOGIES, 10225 BameiI Canyon Ad., 

Tel: 617-1138-3594, FAX: 617-933-11604; EmpI.: 45; 8/8. Sen DiEIgo.·CA 92121. Tel: 61&-4sB-9B52. FAX: 619-458-
Mgt: Louis R. PanIco 9213; EmpI.: 10; 8/8. Mgt: Stephan Merrill 

XENOTRONIX INC, 26074 Ave, Hall No. 10. V81ericia, CA XKD CORPORATION, 101 Cooper CoII't, Los Gatos, CA 
91355, Tel: 605-257-4793. FAX: 805-257-1093; 8/8 .. Mgt: 95030. TeI:~7OD,TElEX: 171946,FAX:408-3S4-
Jeffrey Frotton; DIBt. Mgt: Loria Geeoy '2606; 8/8. Mgt: SkIp McLeughHn 

Xentek 
FAX: 619-727-8926 

XENTEK, INC., Talyo Yuden USA, Inc.. 760 
Shadowridge DrIve, VIsta, CA 92083, Tel: 619-727-D940. 
TElEX: 1I1()'322-1155; FSC No.: 53279; Empl.: 220; 8/8. 
Mgt: Chuck Henry .......... 1)02140-2143,2232-2233 

LocsI Sales Offices & Reps 
Al Madison, Lamons SIs. Co. ............ 205-481-7666 
CA Glendale, Halbar Assocs. ............. 818-248-8253 
CA Huntington Bch. Regan/Munro Sis., Inc. 

.. ........................... " ..... , .. 714-841-1411 
CA Sen Jose. Richards Assocs. "........ 408-452-8171 
CA Sen Jose, Ruppert Sis. & Eng. ........ 408-998-8717 
FL Casselberry. Symco, Inc. .............. 407-695-6010 
FL Indian Harbor Bch., Post Mktg. ........ 407-777-0994 
GA Norcross, Lamons Sis. Co. ............ 404-242-2610 
IL Itasca, LTD Technlgs..Inc. ............ 312-773-2900 
IA Cedar Rapids, Midtec Assocs. ........ 319-395-0026 
KS Lenexa. Mldtec Assoc ................. 913-541-0505 
NJ Medford. M8ch-E1ec. Sis. ...........•. , 609-654-8209 
MN Bloomington, Mumoo ................. 612-654-4161 
MO St louis, Midtec Assocs. ............. 314-275-6666 
NH Nashue, Ball Controls ................ 603-682-8984 
NO Raleigh. Lamons Sis. Co. ............. 919-848-1652 
UT Salt Lake City. Pro Rep Mktg. ".".... 601-268-3434 
NY Syracuse, M. M. H8/8 ................. 315-457-6859 
OH Cincinnati. Tri-SIate Mktg. ......... .... 513-761-7993 
OR Oregon City. Ha\ber. PNW ".......... 503-658-3714 
TN Greenville, t.amins SIs. Co. .. .. .. . .. .. . 615-839'8711 
TX Austin. Allied Comps. ... " ........... , 512-331-4494 
TX Dallas, Allied Camps. ................. 214-238-0408 
TX Houston. Allied Comps. .. "........... 713-974-1903 
TX Hurst, Allied Camps. Co. .............. 817-5119-0456 
VA RIchmond, Mech-Elec Sis. ............ 804-231-4po& 
WA Redmond, Ha\bar PNW. Inc. .......... 208-682~0 
WI Milwaukee, LTD Tectmlgs. ............ 414-774-1000 
Can Mississauga. AftuS Tectm\gs. ......... 416-858-8509 

XERCON, INC, P,O, Box 554. Portland, OR 97207. Tel: s03-
292-8682. FAX: 503-292-8697; EmpL: 6; SIs. Mgr: G. 
Osgood 

XL MICROWAVE,5611 R8c1neSt.. 08kJand,CA 94609. Tel: 
415-428-9466, FAX: 415-428-94611; EmpI.: 6; SIs. Mgt: 
William J. ArIz 

XSIS ELECTRONICS, INC.. 12820 W. 83rd St.. 
Shawnee, KS 66216, Tel: 913-531-0446, TElEX: 437227. 
FAX: 913-531-1170; FSC No.: 57051; 8/8. Mgt: Jeny 
DehneI1 .... " ....... " ........ " .... " .... ".:. A'1491 

Local Sales 0tfIcI18 & Reps 
Al HunIsviIIe, Murcola Corp. ............. 205-539-8476 
AZ Phoenix, Western High Tech. Mktg. ... 602-268-2070 
CA Los Altos, Kolm Mktg. Assoc. ... " •. ,. 415-948-2535 

. CA Mission Viejo. Chaperrah EIcIm. Sis. .. ' 714-562-2950 
CT Cheshire, Ashworth Assocs. •...• , ... , 203-966-0656 
\LSchaurnberg. Sieger Assocs. ......... 312-310-6644 
KS Lenexa, MidIec Assoc. Inc. ...... ".... 913-541-0505 
KY Ft MItchell, G. W, Thelen Co. ......... 608-341-8181 
MD EliCOll City. VPI.Inc. .................. 301-461-2525 
MA Shrewsbury. Ashworth Assocs. ,.".,' 617-845-9666 
MN Eden PraIrIe, Aldridge Assocs., Inc. .... 612-944-8433 
MO St Louis, Midlec Aasoc.. Inc. ..... "... 314-275-6666 
NJWayne, Ramar Assoc. ................ 201-942-0480 
NM Albuquerque, Western High Tech Mktg. 

...... , .. " . " ..................... , .. • 505-664-2256 
NY E Syracuse, R D. Sherman ........... 315-433-1165 
NO Winston-Salem, Murcola Corp. .,...... 919-722-9445 
PA Montgorneryv\IIe, Rufo Sys. Camps. ... 215-368-8495 
TX Shelman, R~ ................. 21.4-247-8236 
EXP NY. Great Neck, Ad AurIema"........ 518-497.0700 

XYLOG CORP, 83 Hoball St.. Hackensack, N..t 07601. Tel: 
201-468-4040. FAX: 201-489-6745; EmpL: 30; SIs. Mgt: 
Milton Frank' 

XYLOGICS. INC, 53 Third Ave, BurlIngtpn, MA 01603, Tel: 
Il00-225-3317. FAX: 617-273-5392; ErnpL: 200; SIs. Mgt: 
David Pedley; DIst. Mgt: Joe Twardy 

XVZ ELECTRONICS. 4700 N. 600 W. McCordsville, IN 
46055, Tel: 317-335-2128, FAX: 317-335-2128; EmpL:5; 
8/8. Mgt: Gsy Bannister 

YAMAICHI ELECTRONiCS, iNC., Yamaichi 
Electronics Co, Ltd.. 1420 KoII Circle, Ste.B, Sen Jose. 
CA 95112, Tel: 408-452-0797. FAX: 408-452-0799; EmpL: 
19; SIs. Mgt: Bob Million; DIst. Mgt: Jim Bennett 

XCEL CONTROLS INC. 1600 W. 6th, Mishawaka, IN 
46544. Tel: 219-25s.:7804. FAX: 21S:259-5769; Empl.: 40; XEROX CORPORATION. Xerox Square, ()'5. Rochester. 

YARDNEY TECHNICAL PRODUCTS. INC, 82 
Mechanic St.. Pawcatuck. CT 05379, Tel: 203-599-1100, 
TElEX: 6813114, TWX: 71G-47().()26(); FSC No.: 97382; 
EmpL: 250; SIs, Mgt: Rene DuBoIs 

Sis. Mg,: Bruce Shepard NY 14844. Tel: 600-832-6979; EmpL: 100,367 

XCP. INC, 40 Elm St.. P,O. Box 819. Dryden, NY 13053, Te~ XEROX IMAGING SYSTEMS, INC •• XlII'OX Corp.. 53S 
607-844-9143; Sis, Mg,: Diane Rademacher Qakmead Parkw8!f. Sunnyvale, CA 94066, Tel: 408-245-

YELLOW SPRiNGS INSTRUMENT CO, Box 279, 
Yellow Springs, OH 45367. Tel: ••• Il00-343-4357. TElEX: 
205437. FAX: 513-767-9353; EmpI.: 359; 8/8, Mgt: 

XEDAR CORP .• 2500 Central Ave. Boulder. CO 80301. Tel: 
303-443-8441. FAX: 303-443-8444; Sis. Mg,: Anaf 
Zeidler 

XEL TEl<. 764 Sen Aieso Ave.. Sunnyvale. CA 94066, Tel: 
408-745-7974. FAX: 408-745-1401; Empl.: 17; SIs, Mgt: 
Andrew ChoI; DIst. Mg,: John Kim 

Nickel Csd~/um and Sealed LefICI BaNeries 

CALL TOLL FREE 

1 .. 800-447-5639 
HEADQUARTERS: 380 North St •• Teterboro. NJ 07608 

7900. BO().248-6550, TELEX: 701994 DATACOPV UO. 
FAX: 415-965-3474; EmpL: 235; SIs. Mgt: Joe Burroughs 

XERTEX CORP. See Rosemont Corp, Sensall 
Nation~1 Sanies 

XETEL CORPORATION. 8100 cameron Rd.. Austin. ti: 
78753, Tel: 512-834-2266. FAX: 512-834-9250; Empl.: 
300; SIs. Mgt: Mark Trutna 

:::: x Ie 0 
FAX: 818-709-5235 

XICO, INC •• 9737 Eton Ave, Chatsworth, CA 111311. Tel: 
818-709-4403. TELEX: 709577. ESYLNK: 82253150; 
EmpI.:21; SIs. Mgt: Ralph ReccIa .............. 1)01118 

XiCON CAPACITORS. p.o Box 170537. Arlington. TX 
76003, Tel: 60().628-0544, FAX: 817-561-1460; 8/8. Mgr: 
Drey Hayford; DIst. Mgt: Po.. T. White 

Michael Flora 

YEW CORP, See Yokogawa Corp. of America 

YORK METAL PRODUCTS, INC, 34-20 121h St.. Long 
Island City. NY 11106, Tel: 718-932-3660, FAX: 718-932-
ooo7;EmpL: 45 

YORK TECHNOLOGY, iNC, 210 N. GIenoaks Blvd., Ste. 
C, Burbank, CA 91502. Tel: 818-955-8927. TE\.FiX: 990-
966 York CA. FAX: 818-955-9726; SIs. Mgt: Bradley E 
Sousa 

YSIINCORPORATED. p.o. Box 279. Yellow Springs. OH 
45387. Tel: 513-767-7241. TElEX: 205437. FAX: 513-767-
9353; EmpI.: 300; SIs. Mgt: Michael Flora; DIBt. Mgt: 
Michael Fkira 

FAX: 213-949-5527 
XICOR, INC, 651 Buckeye Court. MIlpitas. CA 95035, Tel: YUASA BATTERY (AMERICA), INC.. 9726 Alburtis 

408-432-88811. TWX: 91G-379-0033, FAX: 408-432-0640; Ave, Santa Fe Springs, CA 90670. Tel: 213-949-4286; 
FSC No.: 60395; EmpL: 1010; . SIs, Mgt: Bruce MaItem, VP EmpL: 5,000; SIs. Mgt: Ron AIoneo, Ed S1one; DIBt. Mgt: 
Sis.; DIBt.Mg,:BruceMallern GregRapp .... ; ......... " ..................... 1)01491 

820 North American offices only. FOr worldwide reps & distributo~ see Vol. W. EEM 1991 



Manufacturers and Sales Offices Directory 
LOCBI Sales Offlces & Reps 

At Huntsville, OVer & Over............... 205-837-7105 
KZ. Chandler, Lindberg ........•.....•...• 602-7&&.9115 
KZ. Tempe. WesIrep .•.................... 602-820-9932 
CA San Diego. west EIcIms. • . . . . . . . . • . . .• 619-233-0236 
CA Santa Clara, Novatronix .............. 408-727-9530 
CA Westmins1er, west EIctms. .•.•........ 714-898-0120 
co Denver. Lindberg Co. ................. 303-758-9033 
CT North Haven. Kitchen & Kutchin .•.••• 203-239-0212 
FL Altamonte Springs. Over & Over •..... 407-332-1222 
FL Coral Springs. Over & OVer .•..••.•... 30!H53-7050 
FL Tampa. Over and Over ............•.. 813-626-9100 
GA Norcross, OVer & OVer •.......••.•••. 404-449-8205 
GA Norcross, Over and Over •..•..•...•.• 404-449-8205 
IL Artington Heights, Brainard NIelsen ... 708-437-2700 
IL Arlington Hgts.. Brainard-Wflson Mktg. 

. . . . . . . • . . . .. . . . . . . . . .. . . . . . . . . . . . . . . .. 312-437-2700 
IA Cedar Rapids. RW. Kunz & Assocs. •. 319-396-5386 
KS Prairie Vig, RW. Kunz & Assocs. ..... 913-849-3535 
MD Lisbon. Samual K. MacDonakl ...•.... 301-982-1088 
MN St louis Park, Elctm. Innovatots .. . . . . 612-922-2945 
MD St Louis, RW. Kunz & Assocs. .. . . . ... 314-966-4977 
NJ Berkelay Hgts.. Cambridge Allen & Assocs. 

. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 201-464-0203 
NJ Cherry Hill, samuel K. MacDonald .... 609-482"2666 
111M Albuquerque, Lindberg . . •• . • . . . . . . . . .. 505-881-1006 
NC Charlotte, Over and OV,!, ............• 704-542-9111 
NC Ralaigh, Over & Over . • . . . . • . . • . . • . . • . 919-876-7338 
OH Columbus. McFadden SIs. .•..•....... 614-761-3177 
OR Beaverton, Westmark Elctms. .... . . . .. 503-641-8780 
PA Monroeville, Samuet K. MacDonald ... 412-373-1723 
TX Austin. Barry SIs. ................•.... 512-837-3616 
TX Houston. Barry SIs. " ••...•..•..•..•.. 713-784-5880 
TX Richardson, Barry Sis. .••••..•........ 214-234-0255 
UT Salt Lake City, Lindberg ........••.... 801-484-8889 
UT Salt Lake City, Lindberg Co. •......... 801-484-8889 
WA Betlevue, Westmark EIctms. ...•...... 206-454-1944 
WI Waukasha, Brainard Nletsen ........... 414-797-7940 
WI Waukesha, Brainard-Wilson Mktg. •... 414-797-7940 
Can Misslssauga. Ont. Tecll-Trek lid. ..... 416-236-0366 
Can Nepean. Ont.. TecI).Trek Lid. ..•.•••... 613-225-5161 
Can Richmond, B.c.. Tecll-Trek lid. ....... 604-276-8735 
Can Sl Laurent. Qua, Tecll-Trek Lid. ••••.. 514-337-7540 

Local DIstributors 
KZ. Glendale, Lynn1ronlcs................. 802-931-5981 
CA Buena Park, Cypress ElcIms. •........ 714-521-5230 
CA Costa Mesa. House 01 Batteries ...... 714-642-8222 
CA Santa Clara, Cypress EIctms. .....••.. 408-981>-2500 
FL Miami, Elctm. Equip. .................. 305-871-3500 
GA Norcross, Applied Power ...•...•.•.•. 404-263-0421 
HI Honolulu, EIcIrl equip. ..•.....•......• 806-533-3881 
IL Downers Grove, Jarbo Battery ...... " 312-964-9358, 
MD Beltsville, Mark ElcIms. ............... 301-595-5040 
MA Middleboro, Glynn Elclms. ............ 617-947-4262 
MI Brighlon, AppfIGd Power .............. 313-229-6550 
MN Minneapolis. Bergquist Co. .... , . . . . . .. 612-835-2322 
NH Salem, Cronin Elctms. .. , .•... , .•.... , 603-896-4440 
NJ Clifton, Engrd. AssembUes ............ 201-~ 
NY Farmingdale, Battery Expeditors ...... 516-752-0111 
NY Flushing. W & W Assocs. ............. 716-961-2103 
NY Roches1er, Maslina EIctms. .. , •. ,..... 716-546-5373 
NC Raleigh. Engrd. Assamblies ........... 919-79().97oo 
OH Columbus, Whitahaad Ek:tms. ........ 614-224-1186 
OH Solon, Repco EIctms. ................. 216-246-8900 
OR Portland, Standard BatterIes 01 Portland 

...... , ..... ' ..... ' ................ , ... 503-234-7251 
TX Allen. PrIma Distrbg. .................. 214-231-0170 
WA Redmond, Priebe Elclms. ............. 206-881-2363 
EXP Ns1ionai & Canada, Newark EIcIms. .. 800-367-3573 
Can Bramplon, On!.. Zentronics • , . , . •• . . . . . 41 &-451-8445 

YUASA BATTERY (AMERICA) INC. Eastern 
Regional Office, 131 Industrial Ave. Hasbrouck Hgts., NJ 
07604, Tel: 201-641-5900, FAX: 201-641-8720; SIs. Mg': 
Ed Stone/Cindy Werts; Dist. Mgr: Toshio Hirai 

ZAKI CORPORATION, 420 Maple St. Marlboro, MA 
01752, Tel: 506-480-0201, FAX: 506-481-0595; SIs. Mgr: 
Steven Sotsky 

ZAMBRE CO. INC. 2134 Old Middlefield Way, Mountain 
Vrew, CA 94043, Tel: 415-968-9176, FAX: 415-966-4851; 
FSC No,: 58758; 5950; Empl: 20 Average 

ZAX CORP. 2572 White Road, Irvine, CA 92714, Tel: 800-
233-9817, 800-421.q962. FAX: 714-474-0159; EIllJI,: 25; 
SIs. Mgr: Robert J. Parente, Dir. 01 Sis. & Mktg. 

Z COMMUNICATIClNS, INC. 5450 N.W.33rd Ave. Ste, 
100. Fl Lauderdale, FL 33309, Tel: 305-735-1000. FAX: 
305-735-1094; FSC No.: 15S4A; Empl: 20; SIs. Mgr: 
Devang Patel 

ZEBRA TECHNOLOGIES CORPORATION, 333 
Corporate Woods Pkwy. Vernon Hills, IL 60061-3109, Tel: 
706-834-6700, TELEX: 208230. FAX: 708-913-8788; 
Empl: 175; SIs. Mgr: Kevin O'Donnell 

ZEHNTEL SYSTEMS, Div.ol Teradyne Inc.. 2825 
Shildelands Dr. Walnut Creek, CA 94598, Tel: 415-932-
6900, FAX: 415-934-0540; EmpI.: 350; SIs. Mgr: David 
Bamateln 

CARL ZEIss, INC. One Zeiss Drive, Thornwood, NY 
10594, Tel: 914-747-1800, TELEX: RCA 221834, TWX: 
WV64-6928 

ZENDEX CORP., 6780 Sierra Court. Ste. A, Dublin, CA 
945S8. Tel: 415-826-3000, TWX: 910-389-4009, FAX: 415-
826-1574; Empl: 50; SIs. Mgr: John Marceca 

FAX: 708-391-7078 
ZENITH MAGNETICS, Zenith Electronics Corp. 

1000 Milwaukae Ave. Glenview, IL 60025-2493, Tel: 706-
391-7733; SIs, Mgr: Bob Cunningham; Dist. Mgr: Allan 
Parker ....... " ................ , ........... , .... 1)02145 

Local Sales Offices & Reps 
At Huntsville, Macro Mktg. Assoc. Inc. '" 205-883-9630 
At Huntsvme, Pen-Tech Assoc. .......... 205-881-9296 
KZ. Phoenix. Howe & Howe Sis. Inc. ...... 602-284-7971 
CA Laguna Hills. Electro Venture-s ...•. ,. 714-581-9244 
CA Santa Clara, Ross Mktg. Assoc. ....... 406-9&&.8111 
CO Denver, Tech Rep SIS. ................ 303-756-7031 
CT Cheshire, Nesco .......... .. .. .. .. .. .. 203-272.Q368 
FL West Palm Bch" Pen-Tech Assoc. .... 407-64G-08oo 
IL Arlington HIs., Hill Sis. Corp. ... , .. ,... 706-255-4400 
KS Roeland Pk. MSB Assocs. Inc. ........ 913-432-2131 
MA FrankOn, OEM Mktg. & Sis. .. . . . . . • . . . . 506-528-4963 
Mt Ann Arbor, S-Tek ..................... 313-572-0516 
MN Minnaapolis. Comstrand Inc. .......... 612-788-9234 
NH Salem, OEM Mktg. & Sis. ............. 603-893-1197 
NJ Fairfield, Metro Logic Corp. ........... 201-575-5585 
NY Rochester, Micro-Tech Mktg. Inc. .. ,.. 71 &-426-0806 
NC Raletgh. PrIma Components, Inc. •. , . .. 919-85G-9668 
OH Cleveland, S-Tek ..................... 21&-466-0413 
OR Portland, Joe. V. Baluski CO ....... , .. , 503-222-4279 
PA Willow Grove, Tech Sis. Assoc. ....... 215-784-0170 
TX DsHas. REM Camps. .................. 214-234-1069 
TX Houston, REM Comps. ................ 713-589-9721 
VA Front Royal. Ellron SIs. ............... 703-635-7201 

ZERCOM CORPORATION, P,O. Box 84, Zeroom Drive, 
Menilield, MN 56465-0084, Tel: 216-765-3151, FAX: 216-
765-3900; SI8. Mg,: Jeff Zemov 

FAX: 818-841-5618 
ZERO ENCLOSURES, Zero Corp., 777 Front St, 

Burbank, CA 91503. Tel: 818-84&-4191, 816-841-1825; 
EmpL: 1400; SI8. Mg': Doug GrifIiIh, V.P. 
..... , .......... , .. , .. , .................... C·1130-1144 

Local Sales OffIces & Reps 
At Huntsville, BJR Mfrs. Reps. ........... 205-881-3569 
KZ. Phoenix. Howe & Howe Sis., Inc. ...•.. 602-284-7971 
KZ. Phoenix, Sheller/Kahn ............... 602-58HI884 
CA Burbank, Zero-West Div ............... 816-846-4191 
CA Los Angelas. Landa & Assocs.. ,Inc. ... 213-879-0770 
CA San Diego. Luscombe Engrg. Co. ..... 619-292-4337 
CO Boulder, Component Prod. Sis. Co. Inc. 

................... , ......... , ........ , 303-530-2800 
FL MaiIIand/Pompano Beach. Hutto Hawkins Assocs., Inc. 

..... , ................ , ...... , ......... 407-831-2474 
FL Pinellss Park, P & M Tech. Sis. ....... 813-54&-4175 
GA Norcross, Hollingsworth & Still, Inc. ... 404-447-1700 
II.. Elk Grove Village. carlson EIcIms. Sis. 

IN Indianapolis. LM. DeVoe Co. ......... . 
IA Cedar Rapids, CBrison EIctms. Sis. .,. 
MD BaltImore, MaJ1dron .................. . 
MA Monson. ZercH:ast Div .............. .. 
MN Bloomington. EICIm Sis. AI;Jcy .•..••.•. 
MS Jackson, S. L Welch ................. . 
MO Sl Louis, Cadon Techn. Sis. ........ .. 
NY Commack. MTR,1nc. " .............. .. 
NM AI~ Fry-Gates ............. . 
NY East Syracuse, Fountain Young & Co. 

706-956-8240 
317-842-3245 
319-376-1450 
301-626-1111 
413-267-5561 
612-884-8291 
801-856-5471 
314-845-8670 
516-462-9580 
505-262-1525 

.... , ....................... , ......•. ,. 315-437-7733 
NC Apex. Engineering Reps Assoc. .,..... 703-632-2385 
OH Cinclnnali, K.C. Hollman Co. .......... 513-931-1686 

OR TIgard. RTS, Inc. .................... .. 
PA Boswell, B.E. Gibson ................ .. 
PA Huntingdon Velley, lnacker SIs. ...•.•. 
SC Gr.nville, Engineering Reps Assoc. •• 
TX Austin. Tasco. Inc. ............. : .... .. 
TX Dallas. Tesco Inc. .................... . 
TX Houston. Tasco. Inc. ................ .. 
TX Richardson, Barry Sis., Inc. .......... .. 
l1T Saft Lake CIty, EIIecIIve Sis. ........ .. 
MD Rockville, Marldron .................. . 
WA Vsshon, RTS, Inc. ................... .. 
Can lberville, Que. Lhoteller C&nada Inds. 

ZITEL 
503-244-4123 
814-829-6772 
215-947-5880 
703-832-2385 
512-834-8374 
214-553-1200 
703-69C>4909 
214-234-0255 
801-268-9617 
301-251-8990 
206-285-1363 

514-356-4376 

ZERO CORP., Zero East Dlv., 288 Main St. Monson. 
MA 01057, Tel: 413-267-5561, FAX: 413-267-5569; FSC 
No.: 19178; EmpI.: 380; SIs. Mgr: Roger St Martin 
.. , .............................................. C·1130 

LOCBI Sales Offlces & Reps 
At Huntsville, BJR MIg. Reps. ............ 205-881-3569 
CT Monson. Zero-East Div. ............... 413-267-5561 
IN Indianapolis, c.c. EIecIro SIs. ......... 317-355-1508 
IN Indianapolis. Leslie M. Devoe Co. ..... 317-942-3245 
MD Rockville, Marktron. Inc. •. , •..••••• , . • . 301-251-8990 
MA Monson. Zero-East Div ................ 413-267-5561 
MA ,"",,-, Banoit-8eneca1 Co. .... ,...... 413-283-8384 
MI Grosse Pointe PIc.. Greiner Assocs.. Inc, 

. . . . . . • . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . 313-499-0188 
MS Jackson. s. L Welch & Assocs. •...... ,801-932-5534 
NY Commack. MTR, Inc. ................... 51 &-462-9580 
NY Syracuse. Fountain Young Co......... 315-437-7733 
NC Martinsville, Engrg. Reps Assocs. ....• 7Q3.632-2365 
OH Columbus, Tom Mulligan & Assoc. •••• 614-457-2242' 
PA Boswel~ B. E Gibson ................. 814-629-6772 
PA Huntingdon Valley, Inacker Sis. •....•. 215-947-5880 
SC Martinsville W. VA, Engrg. Reps Assocs. 

. , .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .... 703-632-2365 
Can IsUngton. Ont.. Pipe-Thompson Lid. ... 416-236-2355 

ZERO PLASTIcs, A UNIT OF ZERO CORP. 672 Fuller 
Ad.. Ch~ MA 01020, Tel: 413-267-5561 Ext 432, 
FAX: 413-582-5018; EI11)I.: 100; SIs. Mgr: Brian Nichols 

ZETA GRAPHICS CORP.·777 Arnold DrIve, Martinez, CA 
94553, Tet: 415-372-7588; Empl: 139; SIs. Mgr: Richard 
Howell, NaIl Sis. Mgr. 

ZETEX, INC. Zetex pic. 87 Modular Avenue, Commack, 
NY 11725, Tel: 516-543-7100, FAX: 516-884-7630; SIs. 
Mgr" Joseph M. DeBlasio 

ZEUS INDL PRODS. INC., P.O. Box 2167, Orangeburg. 
SC 29116, Tel: 803-531-2174, 800-526-3842, TWX: 71G-
490-9346, FAX: 803-533-5694; FSC No.: 32039; EmpI.: 
280; SIs. Mgr: Wally Bernardo, OEM SIs. Mgr.; Dist. Mgr: 
Healher Barnardo, Distr. Sis. Mgr. 

ZEVATECH, INC. 2700 Gateway Centre Blvd. Ste. 
Morrisville, NC 27560, Tel: 91~111, FAX: 919-469-
0480; Empl: 110; SI8. Mgr: Bob Bisek; Dial. Mgr: Bob 

,Black 

ZEXCO, 5526 MuriallaAve. Van Nuys. CA 91401, Tel: 816-
997-7895 

ZIA TECH, 3433 Roberto Ct.. San Luis Obispo. CA 93401, 
Tel: 805-54 Hl488, FAX: 805-541-5086; E"1lL: 65; SIs . 
Mgr: Ron GiovanneiU 

ZIERICK MANUFACTURING CORP. 58 Radio CIrcle, 
Ml Kisco. NY 10549. Tel: 914-866-2911, 800-882-6020, 
TWX: 710-571-2143, FAX: 91~16; Empl: 120; SIs. 
Mgr: L T. Noyes; Dist. Mgr: Jack Becker 

ZIPPERTUBING CO. Box 61129, Los Angeles. CA 90061. 
Tel: 213-321-3901, FAX: 213-321-3086; EmpI.: 60; SIs. 
Mgr: Mike Sullivan 

ZIRMEX, See Degussa Electronics. Hybrid Div. 

ZI-TECH INSTRUMENT CORP., P.O. Box 391587, 
Mountain View, CA 94039-1587, Tel: 415-iI66-8484, 
TELEX: 334-447, FAX: 415-966-8201; Empl.: 15; SIs. Mgr: 
J.Ziman 

-zitel 

FAX: 408-262-6754 
ZITEL CORPORATION. 630 Alder DrIve, Milpitas. CA 

95035, Tel: 408-946-9600,800-622-5020, TELEX: 171807, 
TWX: 910-336-0567; EmpI.: 145; SIs. Mgr: Don 0Iker; 
Dist. Mgr: Don 0Iker .................... 1)01119,2239 

EEM 1991 North American offices only. For worldwide reps & distributors, see Vol. W. 821 



ZJTEL 
Local Sales ()ffIces & ~ 

CA GI'8IIIIda!'llUs, Weal Coast Repe. ••••• 818-368-7385 
CA La Habra. Weal Coast Reps. ••• ,...... 213-690-9960 
CA Meadow Vista, Weal Coast Repa...... 916-878-7454 
CA MIIpIIaa, ZIIeI ... ; •..•.•• ~ •.• , .• .•• • •• . 408-948-Il8OO 
CA Non:o, West Coast Repe. ••••••••••••• 71+281-5313 

) CA Palo AIIo, Weal Coast Repe. •.•••••••• 415-325«197 
CA san DIego, Weal Coast Repe. ••••••••• 618-581-2406 
or Wallingford, Nor1ham ~ Sales, Inc. 

._ ••••.••••••••.••••.•.•• -............... 2Cla-29+1004 
FL Cocoa Beach, ZIIeI •.••.••...•.•••••.• 407-798-1000 
L Hoffman EaIatea, PanaIek .•••.•• ,.... 7(18-519-0887 
MA Canton, Nor1ham Computer SIs, Inc. •. - 617-1121-2180 

. MI wartan. 0iaIrIch & Asaoca. •••.•••• ,... 313-751-4I!9Q 
MN PIymouIh, James R. Johnson & Asaoca. 

•••• .,. . • ••• •• • .• • . •• . • . • . •• . •• ••• . . • . • 612-478-9442 
Me) St louis, PanaIek Tech. Sis. • .,.,;.... 314-1193-5088 

Manufacturers and Sales Offices Directory 

~ =~~'siS:in;,::: 
OH CIncIMaIi, 0iaIrIch & Asaoca. ••.•••••• 
OH hjepelldllllCII. 0iaIrIch & Asaoca. ., .•• 
OK Tulsa, MiIco MkIg. Inc. .••.••.... : ••.•. 
PA New Kensington, ZitaI .•..•••......•.. 
PA PI\I8IX.Igh, DIaIrIch & Asaoca. .... ., ... 
TX AusIIn, MIIco Mk1g, Inc. ........ .,.,.,. 
.TX Houston, Mllco Mk1g, Inc. .. ., ........ . 
TX Plano, Mllco Mktg, Inc. .. ., ..... ; .... ., 

_ WA SnohomIsh, Weal Coast Reps. .••.•..• 

518-872-0800 
718-377-2850 
51~24 
216-842-7965 
918-864-2188 
412-795-0900 
412-892-2992 
512-835-5359 
713-488-5156 
21+578-1996 
~ 

Z-UNE POWER CONTROU.ERS, See Pulizzi 
Engineering, Inc. 

ZMAN MAGNETlCS, 7633 ScuIh 1801h, Kent, WA 96032. 
Tal: 208-251-11064. FAX: 206-251-11284; EmpI.: 35; SIs. 
MgT: .Mark Mennella 

Z-WORlO ENGINEERING. 1340 Covell Blvd. 101, DavIe, 
CA 95616, Tel: 918-753-3722, FAX: 918-753-5141; EmpI.: 
9; SIs. Mgt: C8nIa EvanoIf 

ZVLAB CORPORATION. 100 LaxingIon Dr. BuIIaIo 
-Grove, II.. aooee. Tel: 708-459-8000, FAX: 708-458-8054; 
EmpI.: 21; SIs. Mgt: BellI HImIy 
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AC Power Supplies, Product 

Selection Guide 
ASCII Code 
Batteries, Product Selection Guide 
Batteries & Fuel Cells, 

Characteristics 
Cabinets, Enclosures, Racks & 

Chassis, Product Selection Guide 
Capacitors, Basic Formulas 
Capacitors, Miniglossary 

. Capacitors, Product Selection Guide 
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Product Selection Guide 
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Discrete Semiconductors, Product 

Selection Guide 
Displays, Readouts, & CRTs, 

Product Selection Guide 
EBCDIC Code 
Encapsulation, Miniglossary 
Fans, Blowers, Cooling Equipment, & 
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Selection Guide 
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Fiber Optics, Product 

Selection Guide 
Filters, Power, Product 

Selection Guide 
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Selection Guide 
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Selection Guide 
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Opto Semiconductors, Miniglossary 
Oscilloscopes, Product 

Selection Guide 
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Selection Guide 
Panel Meters, Analog & Digital, Product 

Selection Guide 
Potentiometers, Trimmers, Controls, & 

C-901 

A-1746 
8-1002 

8-1233 
8-1334 

0-1406 

C-1582 

0-1340 

Rheostats, Product Selection Guide A-2013 
Power Supplies, Miniglossary 0-1522,0-2184 
Power Supplies, AC, Product 

Selection Guide 
Power Supplies, DC, Product 

Selection Guide 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide 

Relay Contact Forms 
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Relays, Product Selection Guide 
Resistor Color Codes 
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Timers, Miniglossary 
Trademark & Logofinder 

Directories 
Transducers & Encoders, Product 

Selection Guide . 
Transformers, Product 

Selection Guide 
Wire & Cable, Product 

Selection Guide 
Wire Gauges-Diameter, Area, 

Copper Weight 

8-1831 

C-1709 

A-1728, A-2084 
8-1409,0-1149 

C-901 

8-1872 

A-2131 

C-1705 

C-1864 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 
62 CROSS REFERENCE 
CARDS 

ALL NEW with this 
edition of EEM 

GET 
............. -----------....... ORGANIZEDI 
Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is ~Yes," you probably already 
have the EEM File System. But. if you said "No," 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented, over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraoed on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with the System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEMFile 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in 
everyday use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age. The package contains everything you need 
to set up your very own filing system. Best of all, 
it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will be mailed to you 
under separate cover. 

Don't waste any more time. Get organized now! 

, EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 



III 
These symbols appear on many electricaVelectronic components distributed in the world market. They indicate that a country's standard-
setting agency haS approved the design of the component and/or a testing agency has approved the perfonnance of the component in 
meeting the standard. This page lists only those countries that have a symbol to represent their authority. 

CD Argentina (IRAM) Instituto 

~ 
Hong Kong Hong Kong Standards W Poland Polski Komitet 

Argentino de Racionalization de & Testing Centre Nonnalizacji Miar i Jakosci (Polish 
Materiales Committee for Standardization. 

Measures and Quality Control) 

....... Australia (SAA) Standards 

~ 
Hungary (MSZH) Magyar ."a Portugal (CEP) Comissao ~ .. 

~Wl Association of Australia Szabvanyugi Hivatal (Hungarian Electrotecnica Portuguesa . , " .' Office for Standardization) 

<§ Austria (OVE) Oesterreichischer IRl India (lSI) Indian Standards STAS Romania Institutul Roman de 
Verband fUr Elektrotechnik Institu..te "Manak Bhavan" Standardizare (Romanian Standards 

Institute) 

18CI 
Belgium (CEB) Comite S.ll Indonesia Badan Kerjasama '-i Singapore Singapore Institute of 
Elec1rotecbnique BeIge Standardisasi LIPI-YONI (LIPI- . ~ Standards and Industrial Research 

YONI Joint Standardization 
Committee) 

ABNT Brazil (ABNT) Associ~ao B Iran Institute of Standards and 

* 
South Africa (SABS) South 

Brasileira de Normas Teonicas Industrial Research of Iran African Bureau of Standards 

@ Canada (CSA) Canadian - Ireland (I1RS) Institute for Spain (IRANOR) Instituto 
Standards Association Industrial Research and Standards Nacional de Racionalizaci6n y 

Nonnalizaci6n 

c® Czechoslovakia Urad pro SII Israel (SII) Standards Institution ~ Sweden (SEK) Svenska 
Normalizaci a Mereni (Office for of Israel Elektriska Kommissionen (Swedish 
Standards and Measurements) Electrotechnical Commission) 

@ Denmark (DEK) Dansk 

Cf) Italy (tEl) Comitato @ Switzerland (SEV) 
Elektroteknisk Komite (Danish Elettrotecnico Italiano (Italian Schweizerischer Elektrotechnischer 
Electrotechnical Committee) Electrotechnical Committee) Verein Postfach 

0 Egypt (EOS) Egyptian 

0 Japan (JISC) Japanese Industrial 

~, 
Turkey (TSE) Turk Standardlari 

Organization for Standardization and Standards Committee Agency of Enstitusu (Turkish Standards 
Quality Control Industrial Science and Technology Institution) 

® Finland (SETI) Electrical 

S Korea, Republic of (South) 

~ 
United Kingdom (BSI) British 

Inspectorate Industrial Advance Administration Standards Institution 

@) France (UTE) Union Technique @) Mexico (DGN) Direcci6n General 1M United States Underwriters 
de l'Electricite de Normas Secretaria de Patrimonio Laboratories Inc. 

y Fomento Industrial Puente de Recognized Component Mark 
Tecamachalco 

!!..!: 
Germany, Democratic 

IKE MAl Netherlands (NEC) Nederlands ® United States Underwriters 
Republic of (East) (ASMW) EUR Elektrotechnisch Comite 
Amt fUr Standardi-sierung Laboratories Inc. 
Messwesen und Warenprufung 
(Office for Standardization. rff'!I1 New Zealand (SANZ) Standards [:J Venezuela CODELECTRA en Metrology and Quality Control) 

Conjunto con COVENIN Avda. Association of New Zealand 

49 Germany, Federal Republic PPal. 
of (West) (DO) Deutsche 

~ 
Electrotechnische Kommission im 

® Norway (NEK) Norsk A Yugoslavia Federal Institute of 
DIN und VDE (Gennan 

Elektroteknisk Komite (Norwegian Standardization 
Electrotechnical Commission of 

Electrotechnical Committee) 4~ 
DIN and VDE) 

ELOT Greece (ELOT) The Hellenic <i) Pakistan Pakistan Standards 
. Organization of Standardization Institution 
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System Anode Cathode 

Primary: 
leclanche Zn Mn02 
Magnesium Mg Mn02 
Organic cathode Mg m-DNB 
Alkaline Mn02 Zn Mn02 
Mercury Zn HgO 
Mercad Cd HgO 
Silver oxide Zn AgO 
Zinc-air Zn Air (021 
li-organic electrolyte li b 

Secondary: 

lead-acid Pb Pb02 
Edison Fe Ni oxides 
Nickel-cadmium Cd Ni oxides 
Silver-zinc Zn AgO 
Silver-cadmium Cd AgO 

Zinc-nickel oxide Zn Ni oxides 
Zinc-airc Zn Air (021 
Cadmium-airc Cd Air (021 
Zinc-02 Zn O2 
H2-02 H2 O2 

Reserve: 

Cuprous chloride Mg CuCi 

Silver-chloride Mg AgCl 
Zinc-silver oxide Zn AgO 

Thermal Ca b 

Ammonia-activated Mg m-DNB 

High- NA S 
temperature li S 

Solid electrolyte Ag Polyiodide 

Fuel cell: 

Hydrogenc H2 Air 

Hydrazinec N2H4 Air 

Methanolc CH20H Air 

a Delivered capacity when discharged at normal temperatures {20oq 
at normal discharge rates. 

b Based on fuel consumption only. 
c Weight of air not considered in computation of watt hours. 
d Water-activated 
e Automatically activated; high rate discharge; 2- to lO-min rate. 
fFused salt; heat-activated; high rate discharge; 2- to lO-min rate. 

Theoretical battery Practical battery 

Voltage, Capacity. 
Typical Capacitya 

voltage, 
V Ah/kg V Wh/kg 

1.6 230 1.2 
2.0 270 1.5 
1.8 1,400 1.{5 
1.5 230 1.15 
1.34 185 1.2 
0.9 165 0.85 
1.85 285 1.5 
1.6 815 1.1 

2.1-5.4 130-660 1.8-3.2 

2.1 55 2.0 
I.S 195 1.2 
1.35 165 1.2 
1.85 285 1.5 
1.4 230 1.05 
1.75 185 1.6 
1.6 815 1.1 
1.2 475 0.8 
1.6 610 J.I 
1.23 3,000 0.8 

1.5 240 1.4 
1.6 170 1.5 
1.85 285 1.5 
2.8 240 2.6 
2.2 1,400 1.7 
2.1 685 1.8 
2.2 1,150 1.8 
0.66 ... 0.6 

1.23 26,000 0.7 
1.5 2,100 0.7 
1.3 1,400 0.9 

9 Four-minute discharge rate. 
h {3-alumina electrolyte, 300°C operation. 
i Fused salt; 350°C operation. 
j Solid RbAg41s electrolyte. 
k Several different cathode materials used. 
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90 
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45 
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f Fuel consumption is based on source of H2. 

m Based on methanol battery-fuel supply in situ. 

Wh/dm3 
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Ambient reference: Refers to the tem
perature of the stilI air surrounding 
the power supply 

Case reference: One of the specs that 
make up the nominal rating. The tem
perature of the case with the tempera
ture of the surrounding still air at a 
stated temperature (usually 25°C). 

Crowbar circuit: Protects the load. A 
protective circuit that applies a short 
circuit across the output immediately 
upon overload. (See overvoltage). 

NO DERATING OVER FULL 
OPERATING TEMPERATURE RANGE 

~ 100 ,.----.:-----.:--=~--, 

75 

50 

25 

DERATE I. 25%fC 
ABOVE 41l"C 

(AMBIENT REFERENCE) 

DERATE 1.25%fC / 
(CASE REFERENCE) 

O~--~----~----L-__ -L~ 
-30 20 40 60 70 

TEMPERATURE (OC) 

Fig. 1. Power output derating can be re
ferred to ambient or case. 

Derating: The degree output is reduced 
as temperature increases. Usually ref
erenced to ambient case temperature 
and shown on a graph. 

Efficiency: Ratio of the output power to 
the required input power. Usually ex
pressed as a percentage given nominal 
environmental temperature. 

EMI/RFI: Interference electronic cir
cuitry caused by energy from electro
mechanical or radio frequency power 
supplies. 

Foldback: Built-in protective circuits 
that automatically reduce the output 
voltage and/ or current to very low lev
els in the event of an overload. 

Holdover (Holdup): The interval that 
rated output will continue after input 
ceases. Usually milliseconds. 

Input reflected current: The peak-to
peak alternating current generated by 
switching transients in DC/DC convert
ers. Should not exceed 1%. 

Inrush current limiting: Built-in cir
cuits that monitor high currents 
through the rectifiers to the capacitors 
at turn ON. Circuit is usually inhibited 
as capacitors attain full charge. 

Nominal rating: The spec value of the 
supply at stated conditions of input, 
output, and temperatq.re. 

Overshoot: A transient voltage change 
occurring during turn ON or OFF or 
during an abrupt load change. 

Overvoltage (Overload) protection: 
Built-in circuits that protect the load 
or the supply by shutting it down or 
providing foldback. 

Recovery: The time interval between 
the termination of an overload and 
restoration to normal operations. 
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OUTPUT CURRENT RELATIVE TO FULL RATING (%) 

Fig. 2. Current foldback limiting self
resets with removal of fault. 

Response: The time interval between a 
stated step change in input voltage or 
load current and return of output to 
normal operating conditions. 
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Fig. 3. Current limiting restrictions output 
current to a valve somewhat greater than 
full rated output; it resets when fault is 
removed. 

Sensing: Regulation techniques that 
monitor output voltage and/or current. 
Local sensing refers to the output ter
minals. Remote sensing allows a feed
back from the load circuit to the power 
supply. 

Soft start: Allows the supply to start 
from zero current and/ or voltage over 
a stated period of time during start up 
to prevent voltage overshoots and cur
rent imbalances. 

Switchers: Power supplies using 
switching techniques to achieve high 
efficiency regulation. These techniques 
can have attendant EMI/RFI problems. 

Tracking: The maintaining of fixed ra
tios between multiple outlets despite 
variations in line, load or temperature. 
Particularly important in supplies with 
symetrical (+) ( -) outputs. 

Transient protection: Circuitry de
signed to protect the supply from high 
amplitude line transients. Generally ex
pressed in terms of peak voltage and 
maximum transient time duration. 



Thermal Conductivity, 
Material JI (m.KJ 

Diamond 658 
BeO 167 
Graphite 117-200 
Bonded SiC 42 
MgO 42 

A/20 3 33 
TiC 33 
BN 28 
Mullite 6.3 
Titania 3.3-4.2 
Porcelain 1.7 
Fused silica glass 1.5 
Soda-lime glass 0.8 
Cast epoxies 0.17-1.3 
Wood 0.5-2.5 
Melamines 0.3-0.7 
Mica 0.3-0.7 
Phenolics (molded) 0.17-0.67 
Polyethylenes 0.33 
Nylons 0.17-0.25 
TFE fluorocarbons 0.25 
Elastomers 0.08-0.17 
Foams 0.003-0.04 



RELATIVE QUANTITY SYMBOLS PREFIXES FOR SI UNITS 

=I- not equal to Multiple Prefix Symbol 
'" approximately equalto 
oc proportional to 1012 tera T 
< smaller than 109 giga G 
:::; smaller than or equal to 

106 M « much smaller than mega 

> larger than 103 kilo k 
;::: larger than or equal to 10-3 milli much larger than m » 

- identical to or equivalent 10-6 micro 11 
i increases W-9 nano n 
J, decreases 10-12 pico p 

Quantity Symbol SI Unit Symbol Derivation 
acceleration a m s-2 velocity /time 
acceleration due to g m s-2 velocity/time 

gravity 
amount of subsiance n mole mol mole fraction (n) used 
amplification factor Jl a ratio 

angle 9h<Jlha.1 
angle of incidence degree or radian 

angle of refraction r degree or radian 

angle, Bragg 9 number 

angle, critical c degree or radian , 

anode slope resistance RA ohm n !!'va/Ala 

area A metres squared m2 I x b 
atomic number Z a number number of protons' 
Avogadro constant L,NA number 
breadth b metre m fundamental unit 
capacitance C farad F charge/p.d. 
charge, electric Q coulomb C current x time 

charge on electron e coulomb C 1·6 x 10-19 C 
conductance G ohm-l 0-1 reciprocal of resistance 
current, electric I ampere A fundamental unit 

decay constant A a ratio 

density p kgm-3 mlV 

distance along path s metre m fundamental unit 

efficiency 11 a ratio work output/work input 
electrochemical equiv. g C- I mass/charge 
electromotive force E volt V energy/charge 
electron e 
energy E joule J Nm 
energy, kinetic Ek joule J N m. Ek = 1/2mIl 2 
energy, potential Ep joule J N m.Ep=mgh 
Faraday constant F coulomb mol-! Cmol-I 96,500 C mol-1 
field strength, electric E Vm-I potential gradient: p.d./dist. 

field-strength magnetic H ampere-turns current x no. of turns 

-flux, magnetic <I> weber Wb e.m.f/rate of change of flux 
flux density B tesla T flux/area 
focal lengih f metre m 
force F newton N kg m s-2 

free energy /l.G joule J 
frequency f hertz Hz oscillations/time 
gas constant r joule J energy 
half-life,radioactivity tl/2 second fundamental unit 
_heat capacity C JK-I quantity of heat/temp. rise 

heat of reaction /l.H joule J heat energy 
heat capacity; specific c J K-i kg-I heat capacity/mass 
heat, quantity of q joule J energy 



Quantity Symbol SI Unit Symbol Derivation 
height h metre m fundamental unit 

image distance u metre m fundamental unit 

inductance, mutual M henry H induced e.m.f./rate of change of current 
inductance, self L henry H 
intensity of radiation I a number 
latent heat L joule J quantity of heat 
latent heat, specific I J kg-I quantity of heat 

latent heat, molar Lm joule mol -I J quantity of heat 
length I metre m fundamental unit 
magnetizing force H ampere-turns 
magnetic moment m Wbm torque in unit magnetic field 
magnification, linear m a ratio 
mass m kilogramme kg fundamental unit 
mass number A a number number of neutrons + protons 
molar volume Vm (dm3 ) , volume of I mole 
molar solution M a ratio moles/dm3 

moment of force Nm force x perp. distance 

neutron number N a number number of neutrons 
number n 
number of molecules N 
number turns on coil n a number 
number order spectrum p a number 
object distance u metre m fundamental unit 
peak current 10 ampere A see current 
peak e.mJ. Eo volt V see e.m.f. 
period T second fundamental unit 

permeability JI Hm-I henry/metre 

permeability, vacuum JIo Hm-I 

permeability, relative JIr a ratio JI = M-
JIo 

permittivity E Fm-I farad/metre 
permittivity, vacuum Eo Fm-I farad/metre 

permittivity, relative Er a ratio Er = f 
Eo 

potential, electric V volt V energy/charge 
potential difference V volt V enerfY /charge 
power p watt W J s-
pressure p pascal Pa N m-2: force/area 
radius r metre m fundamental unit 
reactance X ohm n Eollo 
refractive index n a ratio 
resistance R ohm n p.d./current 

resistivity, electrical P ohm-metre resistance x length 

relative density d a ratio Psub/Pwater 

r.m.s. current I r.m.s ampere A see current 
r.m.s. voltage Vr.m.s volt V see e.mJ. 
slit separation metre m fundamental unit 
tension T newton N see force 

temperature, Celsius 6 degree C °C from kelvin 

temp. interval 6 degree ° or K 

temp. absolute T kelvin K fundamental unit 
thickness d metre m fundamental unit 
time t second s fundamental unit 
torque T Nm see moment 
turns ratio T a ratio nsec/npnrn 
(unit of electricity) kWh kilowatt x hour 

velocity u,U ms-I distanceltime 

velocity, angular OJ second-I s-I angle/time 

velocity, e.m.waves c m s-I 

velocity of sound u m s-I 

volume V metre cubed m3' Ixbxh 

wavelength A- metre m fundamental unit 

work w joule J force x distance (Nm) 
weight W newton N kg m s-2or mg 



THYRISTORS 
A thyristor.is a four-layer semiconductor 
(pnpn) that can be switched from an 
OFF to an ON state. This is usually done 
by a voltage or current pulse to the gate 
terminal. The device will then continue 
to conduct so long as the principal cur
rent of the device flows through the 
thyristor's two main terminals. 

In many respects a thyristor is analo
gous to an electromechanical latching 
relay. In fact, thyristors have largely re
placed these relays in newer equipment 
designs. But, misapplications and/or 
failure to fully understand the parame
ters of these and other solid state de
vices often leads to catastrophic field 
failures. 

The terminology shown on this page 
has been condensed from common in
dustry data books and is intended to be 
a guide for the engineer. 

SCR TRIAC 

ANOD:J.,. . ~EA~: #1 

~GATEjj 
. MAIN 

CATHODE TERM #2 

di/dt: Critical rate of rise of ON state cur
rent is the user's maximum design limit 
(Fig. 1). 

diR/dt: Rate of decay of ON state current 
(Fig. 1 & 2). 

dv/dt (critical): Rate of rise of OFF state 
voltage. lowest voltage rate of rise to 
cause a thyristor to turn ON. 

dv/dt (reapplied) : Rate of rise of 
reapplied OFF state voltage. 

l.sM: Nonrepetitive ON state surge cur
rent in diodes. Maximum peak value of' 
V:! cycles (60 Hz) a diode can withstand 
up to 100 times in its lifetime. 

!,-SM: Nonrepetitive ON state surge cur
rent in thyristors. Maximum peak value 
of 60 Hz 'cycles a thyristor can with
stand up to 100 times in its lifetime. 

IDRM/IRRM: Maximum peak forwardl 
reverse leakage current at specified 
temperature and repetitive conditions. 

IGDM : Continuous gate cumtnt not to 
trigger. Highest dc gate current that will 
not cause thyristor to switch from OFF 
to ON at a specific temperature. 

FORWARD 
VOLTAGE 

REVERSE 
VOLTAGE 

VDRM 

"!URN : 
ITM :t OFF -i Iq 

FORWARD di/dl ,- -, : i diR/dl 
CURRENT 0 t; ORR 

REVERSE r- Ip-, IR(REC) 
CURRENT la -J I tb 

Fig. 1. Concurrent voltage 
and current wavefonns 

-IR(REC) or lOS 

Fig. 2. Recovery current 
wavefonn 

I(n: Continuous gate trigger current. Ab
solute minimum gate current required· 
to switch thyristor from OFF to ON. 

IH: Holding Current. Minimum current 
required to hold thyristor ON, 

te: Latching current. Minimum current 
required to hold thyristor ON after re
moval of gate drive, . 

IIREe); Recovery current. Peak value of 
reverse current during recovery or turn 
OFF (Fig. 1 & 2). 

los: Ove;shoot current. See IR{REc), 

12t: Maximum ON state, short time 
thermal capacity of the silicon element 
for operations less than 1f2 cycle of ISO" 
conduction angle. 

IT{Av): Average ON state current (max.) 

~R: Reverse recovered charge (Fig. 1). 

Ruc: Junction-to-case thermal resis
tance in degrees C per watt. 

TC{MAx): Max. allowable case tempera
ture. 

TJ,MAx): Maximum allowable junction 
temp. 

t.: Delay time. Interval between a 
specified point at beginning of gate 
pulse and the instant at which the prin-

ANODE 
VOLtAGE 

ANODE 
CURRENT 

~" I CURRENT 

.1' I .--+Ion_' 
, I , ' , ' , ' 
I I , ' 
I 

h 
Fig. 3. Turn-on time wavefonns 

cipal voltage drops to a specified value. 
(OFF-ON) (Fig. 3) 

ton: Turn-on time. The sum of delay time 
and rise time. (OFF-ON) (Fig. 3) 

1:.: Turn-off time. Time between princi
pal current reaching zero and the in
stant thyristor can block forward volt
age without turning ON. (Fig. 1) 

t.: Rise time. Time between principal 
voltage dropping from one value to a 
second lower value when thyristor turns 
from OFF to ON. (Fig. 3) 

t,,: Reverse recovery time. (Fig. 2) 

VDRMNRRM: Maximum repetitive peak 
OFF state/reverse voltage excluding 
non-repetitive transients. 

VDSMNRSM: Maximum nonrepetiiive peak 
OFFstatelreverse voltage. 

V.MNTM: Maximum forward voltage drop 
at a specific forward current and case 
temp. 

VGDM: Gate non trigger voltage. Highest 
dc voltage that will not cause thyristor 
to switch from OFF to ON. 

VLATCH: Latching voltage. Voltage re
quired for thyristor to latch ON at a 
given gate current and junction temp. 

VTMIDY!'):- Dynamic ON state voltage. 
TranSient ON state voltage of thyristor 
when triggered into conduction for a 
given load and time. 



MATERIALS/HANDLING 

Catalyst: A substance which changes 
the rate of chemical reaction. Very 
small quantities can cause fast change. 

Conformal coating Sprayed or dipped. 
A thin conformal jacket which protects 
an assembly from moisture or other de
grading environments. 

Curing agent: See catalyst. 

Hardener: See catalyst. 

Hermetic: A permanent gas-tight seal. 

RTV: Room Temperature Vulcanizing. 
Associated with silicone rubber sealants 
which vulcanize at· room temperature. 

Thermoplastic: Plastic materials which 
can be made to flow repeatedly with the 
application of heat. 

Thermosetting: Plastics which once 
cured cannot be made to flow again. 

Thixotropy: The property of a coating 
compound which has low viscosity 
when agitated, but which thickens 
when the agitation ceases. 

Viscosity: Measured in units of poise or 
centipoise. The property of a liquid 
which resists internal flow. Low vis
cosity equates with thin and vice-versa. 

PROCESSING 

Casting: Parts or assemblies are placed 
in a mold. Encapsulating material is 
added and cured. Part is then removed 
from the mold. 

Dip coating: Part or assembly is dipped 
into the encapsulating material. Final 
thickness is determined by number of 
dips, viscosity, rate of withdrawal, and 
temperature. 

Embedding: Wherein an encapsulant 
substantially fills all voids in and about 
an assembly. 

Impregnation: A process of encapsula
tion involving evacuating all air and 
then allowing the encapsulating mate
rial to flow in and fill all voids. 

Molding: Similar to casting except this 
process usually implies multicavity 
molds and costly machines. 

Potting: Wherein the part or assembly 
is immersed in an encapsulating mate
rial contained in a shell which becomes 
a permanent outer surface after curing. 

DIELECTRIC 

Arc resistance: An encapsulant's re
sistance to the formation of a conduc
tive path or track. Measured in time. 

Breakdown voltage: The voltage at 
which an encapsulant fails electrically. 

Capacitance: The property of conduc
tors and dielectrics which allows the 
storage of an electrical charge when 
the voltage is applied. 

Corona: A luminous discharge of elec
tricity due to air ionization when a cer-

tain voltage is reached. Can be internal 
or external. The formation of ozone can 
cause rapid deterioration of certain 
materials. 

Dielectric: Insulator (Nonconductor.) 

Dielectric constant: The property of a 
material that determines its ability to 
store electrostatic energy. 

Dielectric strength: The ratio of di
electric breakdown to the thickness of 
insulating material. 

Dissipation factor: The ratio of a 
dielectric material's energy losses. 

Flashover: Point at which an electric 
discharge occurs around an edge or 
across a surface. Can result in a carbon 
track and permanent degradation. 

Insulation resistance: (IR) An insulat
ing material's total DC leakage. 

Surface resistivity: The resistance of 
the surface of an insulating material 
to the flow of direct current. 

Voltage endurance: Sometimes caIled 
corona resistance. The ability of a ma
terial to withstand the application of 
sustained high voltage. 

Volume resistivity: The resistance of a 
material to direct current flow as a 
measure of volume. Expressed as ohm
centimeters; 



EIA/MIL Resistor Color Codes 

Tolerance 

Multiplier 

Second digit 

First digit 

Color code for general-purpose industrial resistors 

L..---...flllllllll~ 
Wide first band and blue 
Ififth band denotes flame-lWide first band denotes 

wirewound resistor I...-_____ ...J:. proof wirewound resistor 

Color code for general-purpose wirewoundresistors 

Significant Example: 
Color digit Multiplier Tolerance 

Black 0 1 
Brown 1 10 ±1% 
Red 2 100 ± 2% 
Orange 3 1000 ± 3% 
Yellow 4 10,000 ± 4% 
Green 5 100,000 
Blue 6 1,000,000 Yellow (4) 
Violet 7 10,000,000 
Gray 8 Violet(7) 

White 9 Red(OO) Gold{±5%) =47001] ±5% 
Gold 0.1 ± 5% 
Sitver 0.01 ±10% 
No color ±20% 



Accuracy 
The variation of unit perfonnance, i.e., 
time delay, voltage trip point, etc., over 
the specified conditions of ambient 
temperature, input voltage range, and 
time between operations. 

Adjustability 
The changing of a unit set point, within 
the specified range of unit operation, by 
means of intemal or extemal adjustment 
mechanism (i.e., changing time delay 
with potentiometer). 

Contact Rating 
The electrical power-handling capability 
of relay contacts under specified envi
ronmental conditions and for a pre
scribed number of operations. 

Delayed Interval Timing 
Function 
Input voltage is applied continuously. 
The timing cycle is started by momen
tarily actuating the control circuit. The 
functions of separate Delay-On-Operate 
and interval type timers are combined in 
one package providing a single OFF
ON-OFF output cycles 
Also called: single shot. 

Delay-On-Operate Timing 
Function 
Application of the input voltage starts 
the time delay. At completion of the 
time delay, the relay contacts transfer. 
Also called: Delay-On-Make, On-Delay, 
Delay Relay, Delay-On-Pickup. 

Delay-On-Release Timing 
Function 
Input voltage must be supplied contin
uously to timer. Actuation of control 
circuit causes relay contacts to transfer 
immediately. Time delay starts when 
control circuit is released. The relay re
mains energized for the duration of the 
time delay-tben de-energizes. 
Also called: Delay-On-Break, Off-Delay, 
Delay-On-Dropout, Delay-On
Energization. 

Frequency Sensor 
A device that monitors a predetennined 
overfrequency and/or underfrequecy con
dition, and changes output state when 
these conditions exist. 

Hysteresis 
The difference between the response of a 
unit or system to an increasing and a 
decreasing signal (example: a voltage 
sensor). 

Interval Timer Timing 
Function 
Application of input voltage causes re
lay contacts to transfer and time delay 
to begin. At completion of the time 
delay, the relay contacts return to de
energized state. 

Also called: Delay Interval, One Shot. 

Output Control 
The switching device, either solid-state 
or electromechanical, used in the unit to 
control the load connected to the output 
tenninal(s). 

Phase Sensor 
A device that monitors for proper phase 
rotation in 3-phase systems. 

Programmability 
Ability to modify function, time delay 
or input voltage of a timer. 

Recovery Timer 
(Delay-On-Operate/Interval 
Timer) 
The minimum time that input volt
age must be interrupted prior to 
time-out to insure a successive tim
ing cycle within the specified limits. 

(Delay -On -Release) 
The minimum duration of time that 
control circuit must be re-actuated to 
insure a new timing cycle when the 
control circuit is released. 

Recycle Time 
(Delay-On-Operate or 
Interval Timer) 
The minimum time that input volt
age must be interrupted after the 

timing cycle is completed to assure 
a successive timing cycle within the 
repeatability specified. 

(Delay-Oo-Release) 
The minimum duration of time that 
control circuit must be actuated to 
insure a successive timing cycle 
within the repeatability specified 
when the control circuit is released. 

Repeat Cycle Timer Timing 
Function 
Application of power automatically 
initiates continuous off-on cycling of 
the output relay. 
Also called: flasher, intervalometer 

Reset Time 
The time required for the contacts to 
return to nonnal position when power 
is removed. 

Reverse Polarity Protection 
Blocking circuitry arrangement within 
the timer to prevent damage or output 
actuation if reverse polarity input volt
age is applied. 

Tolerance 
The difference between specified and 
actual timing or sense point (factory 
setup tolerance). 

Transient Protection 
Prevents damage to unit if positive or 
negative transients are applied to the 
unit. Insures proper operation of the 
unit during and after transient occur
rence. Max. transients are usually 
specified as to amplitude and duration, 
i.e., 1 ()()()V for 1 second. 

Trip Point 
The predetennined point at which a 
sensing device is set to change the out
put state. 

Voltage Sensor 
A device that monitors for a predeter
mined overvoltage and/or undervoltage 
condition, and changes output state 
when these conditions exist. 



RELAYS 
Hybrid: Isolated input and output 
either with a solid-state input and an 
electromechanical output or vice versa. 
Typically a reed switch is used to trig
ger a solid-state output or a solid-state" 
amplifier is used to trigger an electro
mechanical relay. 

Differential: Have multiple windings 
to function when voltage, current and! 
or power difference reaches a specific 
level or value. 

Close-differential: The dropout value 
is specified close to the pickup' value. 

Frequency sensitive: Operates at a set 
frequency or within specific frequency 
bands. A resonant reed, for example. 

Hermetically sealed: Totally sealed by 
glass-to-metal or metal-to-metal seals 
to ensure very low rates of gas leakage 
over long time periods. 

Encapsulated: Imbedded in a suitable 
potting compound. 

Sealed: Enclosed in a relatively air
tight cover. (Not the same as hermeti
cally sealed.) 

Covered: Unsealed metal or plastic 
enclosure or housing. 

CONTACTS 
Dry circuit: contacts that carry current 

"but do not open or close during, ener-

SPECIFIED ' SPECIFIED 
PICKUP HOLD 

RANGE OF \ I RANGE OF 
MEASURED PICKUP MEASURED HOLD 

AND MEASURED ' AND MEASURED 
NONPICKUP rT--_oS DROPOUT 

SPECIFIED \ I SPECIFIED 
NONPICKUP DROPOUT 

/--=-:-::-:~~~ 
'2l 
~ 

~------------------~~ ~ ... TIME __ 

~ 

glzmg of the load circuit. Often 
wrongly used in reference to low level 
contacts. 

Low Level: Contacts controlling rela
tively low voltages and low currents. 
Generally below 5 V dc and lOmA. 

OPERATING CHARACTERISTICS 
Measured dropout: The value at which 
all contacts restore to their unoper
ated position as current or voltage de
creases. 

Specified dropout: The value at or 
above which all contacts must restore" 
to their unoperated position as voltage 
or current is decreased. 

I 
fIIr"'-'\roj----rm ,I 

: OPEN 

CLOSED 

NORMAlLY OPEN 
(MAKE CONTACT) 

NORMALLY CLOSED 
(BREAK CONTACT) 

TRANSFER BREAK 
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o 
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I 

TIME PICKUP 
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CLOSED 
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o 

Fig. 2. Typical time VS. current (non
inductive load) 

OT ~ OPEN TIME 
BT ~ BOUNCE TIME 
FAT ~ FINAL ACTUATION TIME 
IAT = INITIAL ACTUATION TIME 
RT ~ RELEASE TIME 
TT ~ TRANSFER TIME 

Specified hold: The value that must be 
reached before any contact change oc
curs as voltage or current is decreased 
on an operated relay. 
Specified nonpickup: The value that 
must be reached before any contact 
change occurs as voltage or current 
decreases on an unoperated relay. 

Measured pickup: The value at which 
all contacts function as voltage or cur
rent increases on an unoperated relay. 

Specified pickUp. The value at or be
low which all contacts must function 
as voltage or" current increases on an 
unoperated relay. 
Sensitivity: Specified pickup expressed 
in watts. 

Normal bridging: The make-before
break action between adjacent contacts 
on relays designed for this purpose. 
Abnormal bridging: The undesired 
closing of contacts caused by a metal 
bridge or protrusion developed by 
arcing. 

Magnetic freezing: Sticking of the 
armature to the core as a result of 
residual magnetism. 

TIME 
Actuation: The interval from coil ener
gization or de-energization to the func
tioning of a specified contact. 

Initial actuation: The interval from 
coil energization or de-energization to 
the first closing or opening of a pre
viously ope~ or closed contact. 

Final actuation: Sum of initial actua
tion and bounce intervals following an 
actuation. 

Contact bounce: The interval from 
close or opening of a contact to the end " 
of the bounce of "chatter." 

Chatter: See bounce. 

Operate: Normally taken as the inter
val between energization and the open
ing or closing of the last contact to 
function not including bounce. 

Release: Normally taken as the inter
val between de-energization and the 
opening or closing of the last contact to 
function excluding bounce. 

Transfer: The interval between open
ing a closed contact and closing an 
open contact of" & break-before-make 
relay. 



Avalanche Photodiode: A photodiode 
that takes advantage of avalanche mul
tiplication of photocurrent. It is par
ticularly suited to low. noise and / or 
high speed applications. 

Contrast: A noticeable difference in 
color, brightness, or other characteris
tics in a side-by-side comparison. 

Chrominance Contrast: The color con
trast between two adjacent surfaces of 
identical area, shape, texture, and lu
minance. The human eye is more sensi
tive to differences in color than it is to 
differences in brightness. 

Current Transfer Ratio: The ratio of 
an optocoupler's output current to in
put current at a specified bias. 

Dark Current: The leakage current of 
a photodetector with no incident light. 

Dominant Wavelength: The wave
length that is a quantitative measure 
of apparent color of light as perceived 
by the human eye. 

Infrared Radiation: The electromag
netic wavelength region between ap
proximately 0.75 and 100 micrometers 
longer than the wavelength of visible 
light. 

Interrupter (module): A device that 
produces an electrical output signal 
when an object breaks the light (visi
ble or invisible) between a light source 
and a photodetector. 

LIGHT 
SOURCE 

(EMITTER) 

PHOTO 

OBJECT 

L-~DE_ITLC=TO=R== ______ ~O:UTP~ 

Reflector module 

/,? LED -®- (ANO IRED) 

PHOTO-
DARLINGTON 

~ PHOTO-

v~ 
DIODE 

~ B'-

WITH BASE ~".,~ '} PHOTO-

~lQ 
TRANSISTOR 

WITHOUT 
BASE CONNECTION E 

IRED: An infrared-emitting diode. See 
light-emitting diode. 

Light Current: The current that flows 
through a photodetector when it is ex
posed to radiant energy. 

Light-Emitting Diode (LED): A semi
conductor diode that emits incoherent 
light at its PN junction when forward 
biased. The light can be in the visible or 
invisible (infrared) wavelength region. 

Luminance Contrast: The observed 
brightness of a light-emitting element 
compared to the brightness of the "sur
round," an integral part of the device 
and inseparable from it. 

Optocoupler: A device that transmits 
electrical signals, without electrical 
connection, between a light source (in
put) and the receiver (output). The in
put is generally an LED; the output 
might be a photodiode, phototransis
tor, a photo-Darlington, etc. Some
times referred to as optoisolator. 

Peak Wavelength: The wavelength at 
the peak of the radiated spectrum of an 
emitter. 

Photo-Darlington: A light-sensitive 
Darlington-connected transistor pair. 
The photo-Darlington has a very high 
sensitivity to illumination or radiation. 

OPTOCOUPLER 

~ ~) --
WITH PHOTO-
TRANSISTOR OUTPUT 

6 ~ --
WITH PHOTO-
DIODE OUTPUT 

Photodetector: A device that provides 
an electrical output signal when sub
jected to radiation in the visible, infra
red, or ultraviolet regions of the elec
tromagnetic spectrum. Photodiodes, 
phototransistors, and photo-Darling
tons are the most common type of 
photodetectors. 

Photodiode: A junction diode that is re
sponsive to radiant energy. Photodi
odes have a high degree of linearity 
between the input radiation and the 
output current, and faster switching 
speeds than phototransistors. 

Photothyristor: A thyristor whose 
switching action is controlled by light 
applied to the thyristor gate. 

Phototransistor: A light-sensitive tran
sister that delivers an electrical output 
proportional to the light intensity at its 
input. The low-level photocurrent that 
is generated is amplified by the current 
gain of the transistor. The base region 
(or gate in a FET) mayor may not be 
brought out as an external terminal. 

Point Source: A source with a 'maxi
mum dimension less than one-tenth the 
distance between sources and detector. 

Reflector (module): A device contain
ing a light source and a photodetector 
that detects any object that reflects 
light produced by the source back to 
the detector. 
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Anode: One of two plates or conductors. In 
polarized capacitors, the anode should be 
connected to the positive conductor in the 
circuit. 

Capacitive Reactance: The opposition (in 
ohms) of capacitance to the flow of alternating 
current, equal to the reciprocal of the product 
of the angular frequency (21t times frequency 
in Hertz) of the current tirries the capacitance 
in farads. 

Cathode: One of two plates or conductors. 
In electrostatic capacitors the cathode is 
metallic. in electrolytic capacitors the cath
ode is a liquid, gel or other conductive mate
rial which is in intimate contact with a metal
lic cathodic connection. 

Dielectric Constant: The ratio of the capac
itance of a capacitor with some material other 
than air between the capacitor plates to the 
capacitance of the same capacitor with air 
between the plates. For example, the dielec
tric constants of air, Teflon®, polystyrene 
and ruby mica are 1, 2.1, 2.6 and 5.4, 
respectively. 

Electrolytic: A capacitor with one metallic 
conductor (generally the anode) and with a 
liquid or semiconductor cathode. Nonpolar
ized electrolytic capacitors generally have 
two equal anodes as well as the liquid cath" 
ode. These anodes operate alternately as anode 
and cathodic connection as alternating cur
rent is applied. 

Electrostatic: One of two general classes of 
capacitors in which two or more discrete 
metallic conductors are present and sepa
rated by an insulating dielectric material. 
Examples inelude: mica, ceramic, film, and 
paper types. 

Farad: The basic unit of measure in capaci
tors. A capacitor charged to one volt with a 
charge of one coulomb (one ampere flowing 
for one second) has a capacitance of one 
farad. Capacitors are generally rated at por
tions of a farad (microfarads or picofarads). 

1 farad (F) = 1,000,000 microfarads (IJF) 1 
microfarad (IJF) = 1,000,000 picofarads (pF) 

Impedance: All capacitors exhibit impedance; It . 
is a function of capacitor type and internal con
struction. This can be particularly important in 
certain applications such as filters for switching 
power supplies. Capacitors used in these applica
tions often have special multiple tab construction 
to shorten current paths and to reduce internal 
resistance. 

Leakage Current: Expressed as del for elec
trolytic capacitors, a measure of the intrinsic losses 
in a charged capacitor. Generally speaking, the 
lower the del, the higher quality the capacitor. 

Power Factor: A measure of the overall effi
ciency ofa capacitor. Power factor ratings take all 
internal losses into consideration in a complex 
formula. This parameter of certain capacitors is 
often very important in AC applications such as 
motor-start and/or motor-run capacitors 

Rated Voltage: The rated working voltage of a 
capacitor. Generally expressed in DC Volts 
(Vdcw). This is the voltage at which a capacitor 
may t:>e safely operated at 25"C continuously 
within its overall parameters. 

Ripple Current: The total amount of alternating 
and direct current that may be applied to an 

eleCtrolytic capaciwr under stated condi
tions. In gene,-al,the higher the ripple cur
rent applied, the shorter the operating life 
of the capacitor will be. Application of 
significantly higher than rated ripple cur
rents can shorten the capacitor life dramati
cally and may even cause catastrophic fail
ure (explosion). 

Surge Voltage: The momentary surge volt
age which may be applied for a stated length 
of time without doing permanent damage to 
the unit. 

Temperature: Capacitors are generally rated 
at 25"C at sea level under specific humidity 
conditions. Operating temperature ranges are 
also given, along with derating (reliability) 
curves for operation lit temperatures other 
than 25"C. 

Temperature Coemcient: Expressed as TC 
in ppm (parts per million) or in percent (%) 
from the norm of 25"C. This is seldom a 
straight line and may vary widely for certain 
types. Most capacitors have positive TC in 
that the capacitance increases as.temperature 
increases. Some types, however, have nega
tive TC in that the capacitance decreases as 
temperature increases. 

Ceramic Capacitor Codes 
(Capacitance Given In pF) 

Tolerance 
Class 1 Temperature Signi-

Multi- IOpFor Over Coefficient ficant Multi-
Color Digit plier less lOpF Class 2 ppm"C Figure plier 

Black 0 1 ±2.OpF ±20% ±20% 0 0.0 -1 

Brown 1 10 ±O.lpF ±1% .:...33 -10 

Red 2 100 ±2% -75 1.0 -100 

Orange 3 1000 ±3% -150 1.5 -1000 

Yellow 4 10000 +100%-0% -220 2.0 -10000 

Green 5 ±O.5pF ±5% ±5% -3~0 3.3 +1 

Blue 6 -470 4.7 +10 

Violet 7 -750 7.5 +100 

Gray 8 0,01 ±O.25pF +80%-20% +150to-1500 +1000 

White 9 0.1 ±1.OpF ±1O% ±1O% +100to-750 +10000 

Silver 

Gold 
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Selection Guide 
Military Qualified Products List 
Motors, Drives, & Rotating Components, 

Product Selection Guide 
Opto Semiconductors, Miniglossary 
Oscilloscopes, Product 

Selection Guide 
Panel Hardware, Product 

Selection Guide 
Panel Meters, Analog & Digital, Product 

Selection Guide 
Potentiometers, Trimmers, Controls, & 

C-901 

A-1746 
8-1002 

8-1233 
8-1334 

0-1406 

C-1582 

0-1340 

Rheostats, Product Selection Guide A-2013 
Power Supplies, Miniglossary 0-1522,0-2184 
Power Supplies, AC, Product 

Selection Guide 
Power Supplies, DC, Product 

Selection Guide 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide 

Relay Contact Forms 
Relays, Electromechanical, 

Miniglossary 
Relays, Product Selection Guide 
Resistor Color Codes 
Resistors, Product Selection Guide 
Servo Components, 

0-2146 

0-1501 

8-1347 
8-1550 

8-1449 
8-1397 
A-1924 
A-1835 

Miniglossary 8-1270,0-2244 
SI Units, Basic Guide To, 

A-2080, 8-1666, C-1362, 0-2246 
Solenoids, Product Selection Guide 8-1614 
Switches, Product Selection Guide 8-1639 
Symbols-International Authorities 

A-1139, 8-1024, C-1156, 0-1090 
Thermal Components, Product 

Selection Guide 
Thermal Conductivity of Dielectrics 

at Room Temperature 
Thyristors/High Power Diodes, 

Miniglossary 
Timers, Miniglossary 
Trademark & Logofinder 

Directories 
Transducers & Encoders, Product 

Selection Guide 
Transformers, Product 

Selection Guide 
Wire & Cable, Product 

Selection Guide 
Wire Gauges-Diameter, Area, 

Copper Weight 

8-1831 

C-1709 

A-1728, A-2084 
8-1409,0-1149 

C-90l 

8-1872 

A-2131 

C-1705 

C-1864 



1500 CAPACITORS 

"Celebratinf/. our Eleventh Year of 
. Quality and Service" 

SPEER ELECTRONICS, INC. I .. 
~ANTALUM CHIP 
~ A A ITORS 

~ 
TMC Series of molded tantalum chip 
capacitors offers an extensive range of 
values in EIA-U.S. and EIA-Japan com
patible sizes. By design, strict process con
trol, and a commitment to provide the 
most reliable product in the industry, the 
TMC has passed our customers' most 
severe humidi1yltemperature/pressure in
duced life stress testing. For surface mount 
applications, the space saving, highly 
reliable TMC is the most Ideal tantalum 
chip capacitor. 

For additional information or application data 
see us in Section 1500 or contact: 

KOA Speer Electronics 
Application Engineering. 

Other KOA Speer Products: 
See our Data Shee1s in Section 4700 

SMT - Resistors (General Purpose & Precision) 
SMT - Resistor Trimmers 
SMT - Resistor Ne1works 

SMT - Melt Resistors 
SMT - Inductors 

Carbon Film Resistors 
Metal Film Resistors 

SIP R - Networ1<s 
Metal Oxide (Power Resistors) 

1500 

~<o., SPEER ELECTRONICS, INC. 
P.O.BoxW 
Bradford, PA 16701 

Telephone General OffIce (814) ~ 
Sales Order (814) 362-8810 
FAX81~ 

A·1002 For manufacturers' sales offices. see yellow pages EEM 1991 



1500 

riTiTTIl selectin 
LaJlJl.J guida 

CAPACITORS, FIXED, ELECTROLYTIC 
ALUMINUM 

• Mil Spec. § Surface Mount 

TANTALUM 

• Mil Spec. § Surface Mount 

CAPACITORS 1500 

capacitors-1500 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1003 



1500 

I fiTITm selection 
lWlWgulde . 

CAPACITORS,FIXED, ELECTROSTATIC 
CERAMIC 

• MIL Spec. § Surface Mount 

CAPACITORS 1500 

capacilors-1500 

A·1004 For manufacturers' sales offices, see yellow pages EEM 1991 



1500 

rmTiT1 selection 
LaJlWguide 

CAPACITORS, FIXED, ELECTROSTATIC 

METALLIZED FILM 

CAPACITORS 1500 

capacitors-1500 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1005 



1500 

I riTiTiil selection 
~uulde 

CAPACITORS 1500 

capacilors-1500 
CAPACITORS, FIXED, ELECTROSTATIC 
MICA 

• MIL Spec. § Surface Mount 

PAPER & PAPERfFILM 

• MIL Spec. § Surface Mount 

CAPACITORS,VARIABLE 

• MIL Spec. § Surface Mount 

A·1006 For manufacturers' sales offices, see yellow pages EEM 1991 



Anode: One of two plates or conductors. In 
polarized capacitors, the anode should be 
connected to th~ positive conductor in the 
circuit. 

Capacitive Reactance: The opposition (in 
ohms) of capacitance to the flow of alternating 
current, equal to the reciprocal of the product 
of the angular frequency (27t times frequency 
in Hertz) of the current times the capacitance 
in farads. 

Cathode: One of two plates or conductors. 
In electrostatic capacitors the cathode is 
metallic. In electrolytic capacitors the cath
ode is a liquid, gel or other conductive mate
rial which is in intimate contact with a metal
lic cathodic connection. 

Dielectric Constant: The ratio of the capac
itance of a capacitor with some material other 
than air between the capacitor plates to the 
capacitance of the same capacitor with air 
between the plates. For example, the dielec
tric constants of air, Teflon®, polystyrene 
and ruby mica are 1, 2.1, 2.6 and 5.4, 
respectively. 

Electrolytic: A capacitor with one metallic 
conductor (generally the anode) and.with a 
liquid or semiconductor cathode. Nonpolar
ized electrolytic capacitors generally have 
two equal anodes as well as the liquid cath
ode. These anodes operate alternately as anode 
and cathodic connection as alternating cur
rent is applied. 

Electrostatic: One of two general elasses of 
capacitors in which two or more discrete 
metallic conductors are present and sepa
rated by an insulating dielectric material. 
Examples include: mica, ceramic, film, and 
paper types. 

Farad: The basic unit of measure in capaci
tors. A capacitor charged to one volt with a 
charge of one coulomb (one ampere flowing 
for one second) has a capacitance of one 
farad. Capacitors are generally rated at por
tions of a farad (microfarads or picofarads). 

1 farad (F) = 1,000,000 microfarads (J.LF) 1 
microfarad {J.1F) = 1,000,000 picofarads (pF) 

Impedance: All capacitors exhibit impedance. It 
is a function of capacitor type and internal con
struction. This can be particularly important in 
certain applications such as filters for switching 
power supplies. Capacitors used in these applica
tions often have special multiple tab construction 
to shorten current paths and to reduce internal 
resistance. 

Leakage Current: Expressed as del for elec
trolytic capacitors, a measure of the intrinsic losses 
in a charged capacitor. Generally speaking, the 
lower the del, the higher quality the capacitor. 

Power Factor: A measure of the overall effi
ciency of a capacitor. Power factorratings take all 
internal losses into consideration in a complex 
formula. This parameter of certain capacitors is 
often very important in AC applications such as 
motor-start and/or motor-run capacitors 

Rated Voltage: The rated working voltage of a 
capacitor. Generally expressed in DC Volts 
(Vdcw). This is the voltage at which a capacitor 
may be safely operated at 25T continuously 
within its overall parameters. 

Ripple Current: The total amount of alternating 
and direct current that may be applied to an 

electrolytic capacitor under stated condi
tions. In general, the higher the ripple cur
rent applied, the shorter the operating life 
of the capacitor will be. Application of 
significantly higher than rated ripple cur
rents can shorten the capacitor life dramati
cally and may even cause catastrophic fail
ure (explosion). 

Surge Voltage: The momentary surge volt
age which may be applied for a stated length 
of time without doing permanent damage to 
the unit. 

Temperature: Capacitors are generally rated 
at 25T at sea level under specific humidity 
conditions. Operating temperature ranges are 
also given, along with derating (reliability) 
curves for operation at temperatures other 
than 25T. 

Temperature Coefficient: Expressed as TC 
in ppm (parts per million) or in percent (%) 
from the norm of 25°C. This is seldom a 
straight line and may vary widely for certain 
types. Most capacitors have positive TC in 
that the capacitance increases as temperature 
increases. Some types, however, have nega
tive TC in that the capacitance decreases as 
temperature increases. 

Ceramic Capacitor Codes 
(Capacitance Given In pF) 

Tolerance 
Class 1 Temperature Signi-

Multi- IOpFor Over Coefficient flcant MuIti-
Color Digit plier less IOpF Class 2 ppmoC Figure plier 
Black 0 1 ±2.OpF ±20% ±20% 0 0.0 -I 

Brown 1 10 ±O.lpF ±1% -33 -10 

Red 2 100 ±2% -75 1.0 -100 

Orange 3 1000 ±3% -150 1.5 -1000 

Yellow 4 10000 +100%-'0% -220 2.0 -10000 

Green 5 ±O.5pF ±5% ±5% -330 3.3 +1 

Blue 6 -470 4.7 +10 

Violet 7 -750 7.5 +100 

Gray 8 0.Q1 ±O.25pF +80%-20% +150to-1500 +1000 

White 9 0.1 ±1.OpF ±1O% ±1O% +100to-750 +10000 

Silver 

Gold 



1500 CAPACITORS 

·The Capacitorsource! 
Jf1ur Prime Source for all Resistor, 

Copadtor &- Inductor Requirements. 

ALUMINUM ELECTROLYTIC CAPACITORS FILM CAPACITORS 

Electrolytics 
General Purpose 
Low Leakage 
Subminiature 
High Voltage 
LowESR 
Snap in Terminal$ 
High Temperature 
Chip 

Miniature Size 

Ceramics 
Chip 
Hi-KType 
NPO,X7R 
Semi conductive Type 
Monolythic 

CERAMIC CAPACITORS 
Radial Disc, HI-K Type 

Z!!N 

Ten~pelrature Compensating Type 

Tantalum 
Dipped Type 
Molded Types 
Solid 
Wet Slug 
Chip 

Film 
Polyester (Mylar) 
Metalized Polyester 
Polystyrene 
PolyproPilene 
Polycarbonate 
Polysulfonate 
U~CSA,VDEAppnwed 

Chip 

Quality, Depend~bility and Service for more than 2$ years. Over 80% of all 
orders shipped from warehouse stock. 2 huge warehouses to fill your orders fast . 

.• Robert G. Allen Company, Inc. 
~ . 7267 Coldwater Canyon. North Hollywood. California 91605 Hl§1 (818) 765-8300 in LA· (714) 549-4316 in Santa AnalOrange County 

(408) 243-7007 in Sunnyvale' (800) 827-7422 outside of California 
FAX: (818) 765-2387 . 

1500 

A·1008 For manufacturers' sales offices, see yellow pages EEM 1991 



1500 CAPACITORS 1500 

TANTALUM SOLID ELECTROLYTIC CAPACITORS 
SUPERMINIATURE MOLDED CHIP TANTALUM CAPACITORS 

TCM SERIES 
Miniaturization of electronics products requires less space for 
components. TCM Series Molded Chip Tantalum Capacitors 
are designed for use in thick film hybrid circuits and for direct 
mounting on printed on circuit boards. Fully-molded 
construction has good resistance to mechanical stress and 
moisture. They are supplied on Carrier Tape for automatic 
assembly. 

SPECIFICATIONS 

Operating Temperature Range 
Maximum Operating Temperature 
at Rated Voltage 
Capacitance Ran e 
Rated Volta e Ran e 
Capacitance Tolerance 
Leakage Current 
Dissipation Factor 
at 20°C and 120Hz 

-55°C - + 125°C 

+85°C 

Temp.: 60°C, humidity: Test Condition 90 - 95% RH, duration: 500 hrs. 

Humidity 
Test 

High Temp. 
Load Test 

Reliability 

~~ 
L:E 

Capacitance Change 

Leakage -Current 

Dissipation Factor 

Test Condition 

Capacitance Change 

Leakage Current 

Dissipation Factor 

Within 5% of the value 
before test 

Not to exceed the value 
specified above 

Not to exceed 125% of the 
value s ecified above 

Temp.: 85°C at rated voltage 
duration: 1,000 hrs. 

Within 10% of the value 
before test 

Not to exceed 125% of the 
value specified above 

Not to exceed 125% of the 
value s ecified above 

DIMENSIONS 

w (Unit: mm) 

II 1±0.2 L2±0.2 W±0.2 H+0.2 a±0.2 b±0.2 

[C] Case A 3.2 2.9 1.6 1.7 0.8 1.2 
Case B 5.1 4.8 3.2 1.8 0.8 2.0 
Case Bl 3.4 3.1 2.8 1.9 0.8 1.8 

1.2 2.5 Case C 6.7 6.4 4.8 1.6 

~:J 
Case Cl 5.8 5.5 3.2 2.5 1.2 2.0 
Case 0 6.7 S.4 4.6 2.5 1.2 2.5 
Case 01 5.8 5.5 4.S 3.2 1.3 2.4 

J. ,k Case E 7.3 7.0 4.3 2.9 1.3 2.4 

CHIP CAPACITOR 
Construction 

COG 
Ultra Stable class I dielectric,with negligible dependance of 
electrical properties on temperature, voltage, frequency or 
time. Used in circuits requiring stable performance. 
X7R 
Stable class II dielectric, with predictable change of properties 
with temperature, voltage, frequency and time. Used as 
blocking, coupling, by-pass and frequency discriminating 
elements. This dielectric is ferroelectric and offers higher 
capacitance ranges than class I. 
Y5V (Z5U) 
General purpose class II dielectric with hi(;!her dielectric 
constant and greater variation of properties With temperature 
and test conditions. Very high capacitance per unit volume is 
attainable for general purpose applications. 

C 

STANDARD RATINGS AND CASE CODES 

W.V. 4.0 6.3 10 16 20 25 35 . ( F) 
0.047 A 
0.068 A 
0.1 A 
0.15 A 
0.22 A 
0.33 A 
0.47 A B. Bl 
0.68 A B, Bl 
1.0 A B, Bl 
1.5 A B, Bl C, Cl 
2.2 A B, Bl C, Cl C, Cl 
3.3 A B, Bl C, Cl C, Cl C, Cl 
4.7 A B, Bl C, Cl C, Cl C, Cl 0,01, E 
6.8 B, Bl C, Cl C, Cl C, Cl 0,01, E 0,01, E 

10 B, Bl C, Cl C, Cl C, Cl 0,01, E 0,01, E E 
15 C, Cl C, Cl C, Cl 0,01, E 0,01, E 
22 C, Cl C, Cl 0,01, E 0,01, E 
33 C, Cl 0,01, E 0,01, E 
47 0,01, E 0,01, E 0,01, E 
68 0,01, E 0,01, E 

100 0,01, E 

SIZE & CAPACITANCE VALUE RANGE 

SIZE 

0805 

120S 

CONSTRUCTION DIMENSION 
W 

0 2.0±0.15 1.25±0.15 

r1 

3.2±0.15 I.S±0.15 

CAPACITANCE VALUE RANGE 
OBTAINABLE FOR EACH SIZE 

T 

0.7±~:2 
1.0±~:4 

1.25±0°.j 

0.7±~:2 
1.0±~:4 

1.25±0°.j 

THICKNESS X7R pF Y5V Z5U pF) 
SIZE COG (pF) 

50V 25V 50V 25V 

10-330 470-8200 10000-12000 1000-2200 33000-68000 

0805 360-510 10000-15000 15000-22000 33000-47000 100000 

1.25±~:4 580-820 18000-27000 27000-39000 68000 

0.7±~:2 20-750 1000-15000 39000-47000 1000-47000 68000-100000 

120S 1.0±~:4 820-1000 18000-27000 56000-100000 8000 150000 

1.25±~:4 1100-2200 33000-68000 100000 220000 

_
Robert G. Allen Company, Inc. 

. ~ 7267 Coldwater Canyon, North Hollywood, California 91605 DlUI (818)'765-8300 in LA· (714) 549-4316 in Santa Ana/Orange County 
(408) 243-7007 in Sunnyvale' (800) 827-7422 outside of California 

. FAX: (818) 765-2387 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1009 



A 
AID acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AFC audio frequency control 
AFT, automatic filter test 
ALGOL algorithmic language 
AM a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information interchange 
ASIC application specific IC 
ATE automatic test equipment 
A TG automatic test generation 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-<:oded decimal 
BNC baby "N" connector 
BUS basic utility syste 

C 
CAD computer-aided design 
CAE computer-aided engineering 
CAM computer-aided manufacture 
CAMAC computer-automated 

measurement and control 
CAPP computer-aided process 

planning 
CAT computer-aided test 
CATV cable television or 

community llI\tenna television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CIE computer-integrated engineering 
CIM computer-integrated 

manufacturing 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide 

semiconductor 
Comm. communications 
CPS characters pet second 
CPU central processing unit 

D 
D/A digital to analog 
DAC digital to analog converter 
DBMS data base management 

system 
DC direct current 
DFT design for testability 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

Normenausschuss 
DIP dual in-line package 
DPM I\igital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDA electronic design automation 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
Ji;EPROM electrically erasable 

PROM 

EIA Electronic Industries 
Association 

EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM erasable programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200' Teflon 
FET field-effect transistOr 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide PET 
CMIP commn management 

information protocol 
GPm general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 
HlPOT test, measurement, and 

diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

lAB Internet Activities Board 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 
ISDN integrated services digital 

network 
ISO International Standards 

Organization 

J 
JEDEC Joint Electronic Device 

Engineering Council 
JFET junction PET 
JMOS junction MOS 

K 
kHz kilohertz (10 3 hertz) 
KSR keyboard send /receive 

L 
LAN local area network 
LC (filters) inductance/capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement 

transformer 

M 
MASER microwave amplification 

, by stimulated emission of 
radiation . 

MA TV master antenna television 

j!F microfarad 
MHz megahertz 
MIC microwave IC 
MIPS million instructions per 

socood 
Mm microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide 

semiconductor PET 
MOSIGT metal oxide 

semiconductor insulated-gate 
transistor 

MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation 

module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
OSI open systems interconnection 

P 
PAL programmable array logic 
PC printed circuit ' 
PCB printed circuit board 
PCM pulse code modulation 
PCS plastic clad silica 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL pbased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor ,meter 

R 
RAM random access memory 
RC resistance-<:apacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature dett:ctor 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 

SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon-controlled switch 
SDA source & detector assemblies 
SGMP simple gateway monitoring 

protocol 
SIDAC bidirectional voltage

triggered switch 
SIMM single in-line memory 

module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SNMP simpole network 

management protocol 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid-state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of 

expansion 
TXCO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250' Teflon 
TRIAC bidirectional AC switch 
TTL transistor·transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

t03GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
V AC volts (of) alternating current 
V AN value-added network 
VAR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz 

to 300 MHz) 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 

kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 
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CAPACITORS 

CHIP PACKAGING INFORMATION-CERAMIC 
Cops (Component Placement System) Reeling 
Armbar Industries is offering KEMET's CoPS (Component Placement System), Multilayer Ceramic 
Chip CapaCitors in carrier tape form for automatic placement on printed circuit boards. They are 
available in nine sizes. 

KEMET CoPS capacitors conform to the Electrqnic Industries Association specification RS-481A 
for Automated Compoennt Processing and insertion. 

FIGURE 1 
KEMET CoPS Capacitors are wound on a standard 
178.0 mm (7.00") or 330.0 mm (13.0") diameter 8 mm reel. 
Seven-inch diameter reels contain 2,500 chips and for 
13.0" diameter reels, 12,500 chips. 

FIGURE 2 
Figure 2 shows carrier leader and ending amounts of 
KEMET Multilayer Ceramic Chips on CoPS reels. 

Figure 2 - CoPS Carrier Chips 

40 mm Min ........... '--------+ 
Empty Component 
Packets Sealed with Cover Tape. 

Start 

Top Tape Thickness 
.10 mm (.004) Max. Thickness 

Armbar stocks the following chip sizes and values on reel for immediate shipping. 
Additional sizes and value will be made available on reels - consult Armbar for delivery. 

178 mm (7.00) 
or 

330 mm (13.00) 
Dia. Reel 

Figure 1 - CoPS Real 

NPO DIELECTRIC C1206C (Cont.) FC..;.;12;;;;O~6_-=-_.,.-_~===-_--, 
CAP pF SIZE COlDS Cap pF SIZE C1206 CAPpF SIZE C1206 

1.0 
1.S 
2.2 
3.3 
4.7 
6.B 

10.0 
lS.0 
22.0 
33.0 
47.0 
6B.0 

100.0 
00 IS . 

220.0 
330.0 

C1206C 
CAPpF 

1.0 
4.7 

10.0 
lS.0 
22.0 

Chip 
Size 

C080S 
C100S 

C1206 

C1210 
C180S 

C180B 
C1B12 
C182S 
C222S 

C080SC109DSGAC 
COBOSC1S9DSGAC 
COBOSC229DSGAC 
COBOSC339DSGAC 
C0805C479D5GAC 
COBOSC6B9D5GAC 
C080SC100J5GAC 
COBOSC1S0J5GAC 
COBOSC220JSGAC 
C080SC330JSGAC 
C080SC470J5GAC 
C080SC680JSGAC 
C0805Cl 01 JSGAC 
C08 C 1 GAC OS IS JS 
C080SC221JSGAC 
COBOSC331 JSGAC 

SIZE C1206 
C1206Cl09DSGAC 
C1206C479DSGAC 
C1206Cl00JSGAC 
C1206C1S0JSGAC 
C1206C220JSGAC 

NPO 
1 -470 PF 
1-1000PF 

1 -2,200 PF 
1000 - 4700 PF 
470-2700 PF 
470-4700 PF 
470 - 10,000 PF 

S600 -10,000 PF 
2200 - 27,000 PF 

3:t.0 C1206C330JSGAC 
47.0 C1206C470JSGAC 
68.0 C1206C680JSGAC 

100.0 C1206Cl01JSGAC 
IS0.0 C1206C1SI JSGAC 
220.0 C1206C221JSGAC 
330.0 C1206C331 JSGAC 
470.0 C1206C471 JSGAC 
680.0 CI206C681JSGAC 

1,000.0 C1206Cl02JSGAC 
I,SOO.O C1206C1S2JSGAC 

X7R DIELECTRIC 
CAPpF SIZE C0805 

470 C080SC471 KSRAC 
680 COBOSC6Bl KSRAC 

1,000 COB05Cl02KSRAC 
1,500 COB05C1S2KSRAC 
2,200 COBOSC222KSRAC 
3,300 COBOSC332KSRAC 
4,700 COBOSC472KSRAC 
6,BOO COB05C6B2KSRAC 

10,000 COB05Cl03KSRAC 
IS,OOO COB05C153K5RAC 

Capacitance Range 

X7R Z5U 
470-.01SMF .6BOO - .033 MF 
6BO - 39,000 PF .018 - .082 MF 

3000-.1MF .033-.1SMF 
.01-.IS MF .047-.27 MF 

.0033-.1 MF .033-.1SMF 

.00S6 - .IB MF .06B-.33 MF 
.01-.33 MF .OB2-.68 MF 
.12-.68MF .18-1.SMF 
.27-.01S MF .33-2.2 MF 

& Minimum shlppong quantIty IS quantIty contaoned on one reel. 

1,000 C1206Cl02KSRAC 
2,200 C1206C222KSRAC 
3,300 C1206C332KSRAC 
4,700 C1206C472KSRAC 
6,BOO C1206C6B2KSRAC 

10,000 C1206Cl03KSRAC 
IS,OOO C1206C1S3KSRAC 
22,000 C1206C223KSRAC 
33,000 C1206C333KSRAC 
47,000 C1206C473KSRAC 
68,000 C1206C683KSRAC 

100,000 C1206Cl04KSRAC 
100,000 C1206Cl04MSUAC 
IS0,OOO C1206C1S4MSUAC 

Z5U 
I CAPpF I SIZE C1206 

100,000 C120BC104MSUAC 
IS0,OOO C1206C154MSUAC 

Chip Quantities Per Reelo 
178 mm Dia. 330 mm Dia. TapeWidth 
(7 inches) (13 inches) (mm) 

2,500 12,SOO B 
2,SOO 12,SOO 8 

2,SOO 12,SOO 8 
2,500 12,SOO 8 
2,500 12,SOO 12 
2,500 12,SOO 12 
1,300 7,SOO 12 
1,300 7,SOO 12 
1,300 7,SOO 12 

a ARMBAR INDUSTRIES INCORPORATED 
'139 WHITE OAK LANE, P.O, BOX 339, OLD BRIDGE, NJ 08857 

IAIiiIiiil ~ For your convenience we welcome 
~ ~ credit card purchases (min. $35.00). 

A Minority Owned Business! 
. .. 908/679-3377 • TWX 710-998-0892 • FAX 908/679-3222 

EEM 1991 For manufacturers'sales offices, see yellow pages A·1011 
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1500 

AC CAPACITORS 
METALLIZED POLYESTER (Dry type) 

CAPACITORS 

STRONG MANUFACTURING CAPABILITIES. 
Since its acquisition of the TRW Capacitor 
Division in 1987, ASC has emerged as the fastest, 
growing film capacitor company in the U.S.A. 

Ogallala, Nebraska, America's new "film 
. capital", is the site of ASC's 170,000 square foot 

manufacturing facility. This is just one of our 
state-of-the-art facilities, where ASC manufac
tures one of the most complete lines of high 
quality film capacitors in the world. 

ASC's broad range of product offerings, 
combined with strong engineering know-how 
and a total commitment to customer service 
means you now have a single domestic source 
for all your film capacitor requirements. 

Ogallala, Nebraska, Engineering and Production Facility. 

METALLIZED POLYESTER 
(Wrap and fill, conformal coated) 

UL810 listed styles available ~8 
==[==t==== APPLICATIONS: Motor run, fans/appliances/pumps/business 

machines, electric tools. 

METALLIZED POLYPROPYLENE (Dry type) 
R 

1500 

~:::: A=I L=JJ U UL810 listed styles available 

APPLICATIONS: Motor run, fans/appliances, electric tools, lighting 
ballasts. 

APPLICATIONS: Fans/ventilators/air conditioners/business 
machines, electric tools, power factor correction, small motors,noise 
filtering; 

METALLIZED POLYPROPYLENE (Oil filled) 
CUSTOM CONFIGURATIONS 

ASSEMBLIES 
'FILTERS 

RCNETWORKS 
00 UL810 listed styles available 

APPLICATIONS: HVAC, HID lighting, power factor correction, UPS. 

AC & DC CAPACITORS. 
ASC is unique in its ability to manufacture and 
deliver a full range of film capacitor products, 
for both AC and DC applications. ASC has the 
experience and production capacity to satisfy 
the demands of nearly every market-medical 
or test instrumentation, computer products, 
switch mode power supplies, heating and air
conditioning, lighting, automotive sensors and 
controls or appliances. 

ASC's sizeable Engineering Staff stands ready 
. to assist you in making the proper capacitor 

selection for your application and answer any 
technical questions you might have. 

ASC • 301 WEST "0" STREET • OGALLALA • NE 69153 • PHONE (308) 284-3611 • FAX (308) 284-8324 
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DC CAPACITORS 

CUSTOM & MILITARY EXPERTISE. 
With over 45 years of engineering experience, 
ASC has all the resources necessary to serve 
the Aerospace and Military markets with quality 
capacitors and RC networks. 

It is the kind of experience you can rely on for 
custom solutions to a wide range of application 
specific problems. These include critical electri
cal parameters, unusually high voltage or low 
E.S.R. applications, all sizes and types of pack
ages, tape wraps, hermetically sealed enclosures, 
potted boxes, multi-pin DIP packages and 
surface mount devices. The film capacitors 
shown represent only a small sampling of our 
overall custom and Hi-Rei capabilities. 

ASC's facilities include a NASA approved test 
laboratory, a Hi-Rei production room and a 

. Mi1,Q-9858A Approved quality system. 

METALLIZED POLYESTER (Wrap and fill, molded, box) 

METALLIZED POLYPROPYLENE 
(Conformal coated, wrap and fill) 

==C~ 0) R 
~81 8 R 9 
=={ F=8 lJ If li' 

APPLICATIONS: Military, airborne, instruments, power supplies, 
auto-insertion, analog and digital circuitry, decoupling, high volume 
applications in consumer, automotive and industrial markets. 

METALLIZED POLYCARBONATE 
(Wrap and fill, molded, box, hermetically sealed) 

==c-] 0) 

=={~_---,F= 8 =\=CJ=- 0 
APPLICATIONS: Military and space, high volume applications in 
consumer, automotive and industrial markets. 

APPLICATIONS: Instrumentation, switching power supplies, AC/DCI 
RMS current applications. 

FILM AND FOIL POLYPROPYLENE & 
POLYESTER (Conformal coated, wrap and fill) R 

8 
APPLICATIONS: Snubbers, CRT monitors, power supplies, RF 
generators, test equipment, pulse forming, deflection. 

ALSO FEATURING THE FOLLOWING FOR YOUR 
SPECIFIC APPLICATIONS REQUIRING: 
X & Y FUNCTION: AC types for appliances and DC types for power 
supplies. UL, CSA, VDE, SEV & TUV approvals. 
HERMETICALLY SEALED: Available in metallized dielectrics, metal
lized polyester, and film/foil for applications in instrumentation and 
high reliability. 
SMT: Surface mount capacitors for hybrid and chip-on-board 
applications (in development; consult factory). 

ASC's COMPETITIVE POLYESTER BOX CAPACITORS - TYPE X678 

In our X678 series you will find direct re
placements for the Mallory/Westlake 160/ 
167 series and the Thomson Me series of 
metallized polyester box capacitors. These 
components are price competitive and are 
available from stock to eight weeks A.R.O. 
Call for information and samples today. 

X678 

• .300" & up lead spac~ 
• 100 to 630 Vdc 
• Values up to 10 MFD 

ASC® 
(J)CAPACITORS 

ASC • 301 WEST "0" STREET • OGALLALA • NE 69153 • PHONE (308) 284-3611 • FAX (308) 284-8324 
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TYPE X335 - SUPERIOR TO OTHER DIELECTRICS FOR SOME VERY POWERFUL REASONS 
SWITCH-MODE POWER SUPPLY CAPACITORS 

SUPERIOR TO OTHER DIELECTRICS 
FOR SOME VERY POWERFUL REASONS 

• Low Dielectric Absorbtion 
• Long Term Stability 
• Good Retrace 
• High Insulation Resistance 

X335 "L" 

ASC's X335 series (formerly TRW-35) is among 
the most recognized, and most respected, 
series of film capacitors designed specifically 
for the power supply industry. The metallized 
polypropylene capacitors are designed and manu
factured to achieve the optimum characteristics 
for high current and low ESR applications. 

The X335 and X335L series outperform 
electrolytic capacitors, as well as capacitors 
utilizing other film dielectrics. ASC capacitors 
are second to none. Let us prove it to you. 

X335 

TYPE X661 - METALLIZED POLYESTER CAPACITORS 
SWITCH-MODE POWER SUPPLY CAPACITORS 

• Designed for 20-60KHz Usage 
• High Current-Up to 4 Arms 
• Special High Current Termination 
• Low ESR Values 
• CapaCitance Tolerances to ±5% 

PERFORMANCE 
The X661 is designed specifically for switching 
power supply applications where current and 
low ESR values are important. The metallized 
polyester X661 shows negligible shift in capaci
tance under long exposure to humidlty, oper
ating life and temperature cycling. Insulation 
resistance, dielectric absorption and dissipation 
factor properties are all superior to those of 
electrolytic capacitors presently used by switch
ing power supply manufaCturers. 

These features, plus size and weight savings in 
SPS designs, make the X661 the logical capaci
tor for performance and design of switching 
power supplies. 

X661 

100% tested for ESR 

Operating Temperature _55" to +85"C at full 
rated voltage 

Rated Voltage 250 and 400 Vdc 

8 

Dielectric Strength 200% of rated voltage 
for one minute 

Capacitance Range 1.0 - 4.7 MFD 

Standard Capacitance 
Tolerance ±5%, ±10% and ±20% 

.ASC® 
(J)CAPACITORS 

ASC • 301 WEST "0" STREET • OGALLALA • NE 69153 • PHONE (308) 284-3611 • FAX (308) 284-8324 . 
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TYPE X665 - X667 - METALLIZED POLYESTER 

• Miniature Size & Weight 
• Cost Effective 
• Distributor Item 
• Self-Healing 

Applications: 
Used in circuits for coupling, bypass or line iso
lation applications requiring surge protection. 
Lightweight and small size make it ideally suited 
for small portable equipment applications. 

X66S 

X667 

The X665-X667 Series features axial wrap & fill 
construction. Lead are solder coated on tinned 
solid wire. 

Operating Temperature 

Rated Voltage 63, 100, 250 & 400 Vdc 

Dielectric Strength 160% at rated voltage 
for one minute 

Capacitance Range .01-10.0 MFD 

Standard Tolerances 5%,10% & 20% 

TYPE X465 - X467 METALLIZED POLYCARBONATE 

• Miniaturized Sizes 
• Cost Effective 
• Stocked Locally 

DESIGN FEATURES 
Non-inductive wound metallized polycarbonate. 
Polyester tape wrap & epoxy filled case. 
Capable of withstanding a five (5) pound pull 
force on lead axis. 

APPLICATIONS 
Military 
Temperature Compensating Circuits 
Precision Testing Equipment 
Telecommunications 

X465 

X467 

The X465 - X467 series features axial wrap and 
fill construction. Leads are solder coated or 
tinned solid wire. 

Operating Temperature _550 to +1250 C at full 
rated voltage 

Rated Voltage 50, 100, 200 & 400 Vdc 

Dielectric Strength 

Capacitance Range 

Standard Capacitance 
Tolerance 

200% of rated voltage 
for one minute 

.001-10 MFD 

±1 %(F), ±2%(G), 
±5%(J), ±10% (K) 

ASC® 
(J)CAPACITORS 

ASC • 301 WEST "0" STREET • OGALLALA • NE 69153 • PHONE (308) 284-3611 • FAX (308) 284-8324 
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TYPE X637 - DESIGNED FOR 220-250 VAC APPLICATIONS 

• Flame Retardant Encapsulation 
• 400Vdc-500 Vdc Dielectric Strength 
• High Durability . 
• Unimpregnated 

APPLICATIONS: 

The X637 series of metallized polyester 
capacitors combine high capacitance and small 
size, making it ideal for use in motors, fans, 
appliances, pumps, business machines, electric 
tools and other general purpose AC 
applications. The proven durability and self
healing characteristics of the X637 make it an 
excellent alternative to other AC rated 
capacitors. 

Custom Terminations: Special terminations 
such as stranded insulated leads or quick 
disconnects are available for the X640 on a 
customized basis. Consult the factory for 
details. 

X637 

=====tl I:'" 
!-38min _1_ Lmax --1- 38min -I 

X637 Provides Corona-Free Performance 

Operating Temperature - 55° to + 85° at full 
rated voltage 

Rated Voltage 220 Vac 50/60 Hz 
250 Vac 50/60 Hz 

Capacitance Range .50 - 25.0 MFD 

Standard Capacitance 
Tolerance ± 20%, ± 10%, ± 5% 

ODmax. 

TYPE X640 - DESIGNED FOR CORONA-FREE PERFORMANCE 

• Flame Retardant Encapsulation 
• 900Vdc-2100Vdc Dielectric Strength 
• High Durability 
• Unimpregnated and Self-Healing 
• Metallized Polyester Dielectric 

Small Motor Applications: 

The X640's impedance and physical 
characteristics make it a superior alternative to 
other passive or active devices for motor start, 
motor run or speed control applications with 
small motors. It eliminates the heat generation 
problems of resistance controls. It is an effective 
impedance device for various commercial and 
household electrical products~ motors, fans and 
blowers; computer peripherals, such as 
terminals, printers and disc drives; and other 
small motor applications. 

Custom Terminations: Special terminations 
such as stranded insulated leads or quick 
disconnects are available for the X640 on a 
customized basis. Consult the factory for 
details. 

X640 

d<p 

====11 I! 
1_ 38 min. -1- Lmax. -1- 38 min. _I 

8~max 
-11-

Tmax. 

330-460VAC 

Operating Temperature - 55 to + 85° at full 
rated voltage 

Rated Voltages 

Capacitance Range 

Standard Capacitance 

330,370 and 460 Vac 
50/60 Hz 

.010 - 2.0 MFD 

Tolerance ± 20%, ± 10%, ± 5% 

ASC® 
(j)CAPACITORS 
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TYPE X675 - FOR HIGH VOLTAGE APPLICATIONS 
• Small Size, Lightweight 
• Self Healing 
• Long Life 
• Fully Rated to 65°C 
• VOC to 16 KV 
• Capacitance Tolerances to ±5% 

PERFORMANCE 
The X675 capacitor is a high voltage capacitor 
designed to meet the needs of voltage multi
pliers and high voltage filters required in today's 
high density, high voltage power supplies. Uses 
are found in CRT displays of all types, copiers, 
laboratory instruments and power supplies. 

In keeping with the state of the art in construc
tion of silicon high voltage rectifiers, the physical 
design of the X675 lends itself to this demand
ing application. The dry winding and skin tight 
polyester case offer considerable size and 
weight reductions from former high voltage 
designs. 

X675 

A long term matrix testing program shows that 
when applications are within the X675 ratings, a 
high standard of reliability is maintained. 

Operating Temperature _55° to +65°C at full 
rated voltage, to 85°C 
with 25% derating 

Rated Voltage 2000 Vdc to 16000 Vdc 

Capacitance Range .001-.68 MFO 

Standard Capacitance 
Tolerance ±5%, ±1 0% and ±20% 

TYPE 315 - POLYPROPYLENE & FOIL CAPACITORS TO 1600 VDe 

• Polypropylene film and aluminum foil 
construction 

• Low OF losses 
• Stable characteristics 
• Ideal for high frequency and pulse 

applications 
• Low ESR 

APPLICATIONS: 

Instrumentation: Excellent stability plus 
outstanding electrical properties make the 315 
ideal for use in timing and integrating circuitry. 

Close Tolerance: Where close tolerance 
capacitors are required, this series is ideal 
because of inherent stability with service 
conditions and life. 

Pulse and High Frequency: Low OF and ESR 
make the 315 ideal for these applications. 

Straight 
STYLE A 

315 

Hairpin 
STYLE B 

Hockey 
STYLEC 

Operating Temperature - 40° to + 85°C. 

Rated Voltage 1000, 1250, 1600 VOC 

Capacitance Range .001-.47 uF 

Standard Capacitance 
Tolerance ± 2%, ± 5%, ± 10%,and 

±20% 

ASC® 
(J)CAPACITORS 
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TYPES X386, X387, X388 and X3~9 - METALLIZED POLYPROPYLENE OIL 
FILLED/METAL ENC 

• 50% Size and Weight Reduction over Conventional 
Designs 

• Extremely Low Losses and Heat Dissipation 
• Non-PCB SPEARINOL IIITM Oil Filled 
• Self-Healing Ability for Enhanced Reliability 

and Ufe 
• Round Aluminum or Oval Terne-Plated Steel Cases 
• - 40°C to + 70°C Operating Temperature Range 

(to + 90°C for types X388-X389 only) 
• UL Approved Internal Protective Device 
• Mounting Brackets and Terminal Caps Available 
• 2, 3, or 4 Tine Terminal Configurations 
• Painted or Unpainted Cases 
• Exceeds EIA 456 Standards 
• 240 VAC to 440 VAC Ratings 
• Types X386/X387: CSA approved File No. LR68147 

and LR68148. Types X388/X389: CSA pending 

ROUND STYLE OVAL STYLE 

INTERNAL PROTECTIVE DEVICE: 
Type X38617 capacitors have an internal protective 
device designed to prevent case rupturing. This 
unique patented device is recognized by 
Underwriter's Laboratories under file number 
E83671. A minimum of 1/2" additional space is 
required above the terminals for proper operation of 
this protector. 

TYPES X345, X347, X349 & X647-CAPACITORS FOR MOTOR RUN 
APPLICATIONS 

• Self-Healing Dielectric 
• Plastic Case, Flame Retardant to UL 94V-0 
• Mounting Brackets 
• Dry Construction 
• X345 and X349 UL Recognized File No. E83671 to 

10,000 Amp Fault Current 

APPLICATIONS: 

Ideal for Use in Motors, Fans, Appliances, Pumps, 
Business Machines, & Electric Tools Requiring High 
Capacitance & Small Size. 

AC CAPACITORS 
METALLIZED POLYESTER (Dry type) 

~= A =1 r :::::-; J tL UL810 listed styles available 

APPLICATIONS: Motor run, fansfappliancesfpumpsfbusiness 
machines, electric tools. 

METALLIZED POLYPROPYLENE (Dry type) 

1= A =! r :-:::::; J tL UL810 listed styles available 

APPLICATIONS: Motor run, fansfappliances, electric tools, lighting 
ballasts. . 

Rated Voltage 200-500 VAC 
CapaCitance Range Up to 25 MFD in lower voltages 
Terminals or stranded wire leads available. 
Standard Tolerances ±5%, ±10%, +10%/-5% 

ASC® 
(J)CAPACITORS 
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1500 

EEM 1991 

CAPACITORS 

HIGH VOLTAGE 
CAPACITORS 

Over 40 Years of Manufacturing Quality Capacitors 

OUR PRODUCTS 
• Oil-filled High Voltage Capacitors 

• Metallized Film Capacitors 

• Capacitor Bypass Feedthroughs 

• Pulse Discharge Capacitors 

• MIL-C -19978 
StyleCQ72 

• MIL-C-25 
Style CP 53, 54, 55 
Style CP 61,63,65,67,69, 70,72 

OUR SERVICE 
• Custom Design & Manufacture from Quantities of 1 

• Replacements for PCB-Filled Capacitors 

• Replacement or Repair of Failed Capacitors from 100V to 250kV 

• Exceptional Quality Control 

• On-Time Delivery 

1500 

CHICAGO CONDENSER CORPORATION 
Forht Years of Manufacturing Quality Capacitors and Related Products 

. MIL SPEC • Commercial • Custom • Capacitor Bypass Feedthroughs 
2900 W. Chicago Ave., Chicago, IL 60622 ft (312) 227-7070 FAX (312) 227-6646 

For manufacturers' sales offices, see yellow pages A·1019 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 
62 CROSS REFERENCE 
CARDS 

ALL NEW with this 
edition of EEM. 

GET 
.............. -....-.-------...... ORGANIZEDI 
Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes," you probably already 
have the EEM File System. But, if you said "No," 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with the System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in 
everyday use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age. The package contains everything you need 
to set up your very own filing system. Best of all, 
it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will be mailed to you 
under separate cover. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 



Component Research Company is recog
nized as the leader in hermetically sealed 
high reliability plastic film capacitors. These 
capacitors see large usage in military, aero
space, space, medical and oil well logging 
industries. Established in 1959, Component 
Research Company has gained industry 
wide recognition for outstanding technical 
expertise, unsurpassed quality and excellent 
service. 

Since the early sixties, Component Research 
Company capacitors have been used in 
every U.S. space program. Many of the inno
vations developed and produced by Compo
nent Research have resulted in new military 
specifications such as MIGC-83421, MIGC-
39022/9 and MIGC-87217. 

Quality is assured by the strictest adherence 
to all specification requirements and state
of-the-art manufacturing and testing meth
ods. To this end, Component Research 
maintains a complete military approved 
environmental testing laboratory with capa
bilities for vibration, shock, acceleration, 
thermal shock, burn-in, moisture resistance, 
barometric pressure, solderability, resist
ance to solvents, hermeticity and radio
graphic testing. This quality system is 
approved to MIL-Q-9858 and MIGSTD-790. 
A calibration laboratory complying to MIG 
STD-45662 is also maintained. 

In addition to the standard line of hermeti
cally sealed film capacitors, Component 
Research Company designs and manufac
tures capacitor networks, high current 
capacitors, feedthrough capacitors and 
other custom capacitors. 

TABLE OF CONTENTS 
30 PAGE CATALOGAA 

PAGE 
NUMBER 

ORDERING INFORMATION 2 
A12 Metallized Polycarbonate 

Qualified to MII.:C-834211l 3 
G 12 Reduced size 

Metallized Polycarbonate 7 
P12 Metallized Polycarbonate 

10 with A.C. burn-in 
C15 Metallized Polypropylene 

Qualified to MII.:C-83421/2 13 
A19 Miniaturized 

Polyphenylene Sulfide 15 
Jll Metallized Teflon 17 
H 11 High Temperature 

20 Metallized Teflon 
J93 Polystyrene 22 
A52 Foil Polycarbonate 25 
B52 Foil Polycarbonate 27 
B 12 Metallized Polycarbonate 28 
B55 Foil Polypropylene 29 
B15 Metallized Polypropylene 30 

Component Research ~R~ 1655 26TH ST.' SANTA MONICA, CA 90404· (213) 829-3615 FAX: (213) 829-9584 
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1500 CAPACITORS 1500 

Component Research ~R~ 

MILITARY APPROVALS 

Component Research Company is qualified 
to the following Military specifications: 

o MIL-C-8342111 

o MIL-C-8342112 

o M I L-C-39022f7 

o M I L-C-39022f9 . 

o MIL-C-39022f10 

o MIL-C-87217fl 

SALES INFORMATION 

Standard products listed in the catalog may 
be ordered by contacting our sales office. 

PHONE: 

TELEFAX: 

MAIL: 

TERMS 

(213) 829-3615 

{213) 829-9584 

1655 26th Street 
Santa Monica 
CA 90404-4090 
Attention: Sales 

Net 30 upon approval by our credit dept. 
Minimum order is $40, $20 per line item. 
All shipments are FOB Santa Monica. 

PATENT INFORMATION 

Component Research capacitors are ex
clusively manufactured under one or more 

ORDERING 
INFORMATION 

of the following patents: 3,238,428; 
3,260,906; 3,920,063; 3,506,895; 
3,539,886; 3,603,849; 4,587,144. Addi
tional patents pending. 

APPLICATIONS ASSISTANCE 

Our applications engineers are recognized 
as the most knowledgeable in the industry. 
Please call our appliications department for 
any requirement that is not covered in our 
catalog. 

CUSTOM CAPACITORS 

Component Research designs and man
ufactures thousands of custom capacitors 
for special applications. These custom de
signs include: 

CapaCitor networks 

Capacitor standards 

Feedthrough capacitors 

Matched sets 

Special Temperature 

Coefficient capacitors 

High temperature capacitors 

Special hermetic packages 

for high vi bration 

High current capacitors 

tested at high frequencies 

COMPONENT RESEARCH CO., INC . • 165526THSTREET • SANTAMONICA,CAUF.90404· (213)829-3615. FAX: (213)829-9584 
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1500 CAPACITORS 1500 

Component Research ---lR~ 
A 12 METALLIZED 

PO LYCAR BONATE 
CAPACITOR 

AC RATED FROM 22VRMS TO 240VRMS AT FREQUENCIES FROM 0 TO 400Hz. RATINGS TO 40KHz AT 
LOWER VOLTAGE RATINGS, -65°C TO +100°C WITH DERATED OPERATION AT 125°C, DC RATED 30VDC 
TO 400VDC. 

100% RELIABILITY SCREENING, INCLUDES BURN-IN, TEMPERATURE CYCLING, FINE LEAK TESTS, AND AC 
SQUARE WAVE TESTS. 

LOW LOSS, RUGGED INTERNAL TERMINATIONS QUALIFIED FOR ALL HI-REL PROGRAMS (CRC PATENTED 
CONSTRUCTION). 

CAPACITORS HAVE BEEN THERMAL SHOCK TESTED FOR 1000 CYCLES FROM -65°C to + 125°C, AIR TO 
AIR AND LIQUID TO LIQUID, SEE THERMAL SHOCK TEST PAGE. 

CAPACITORS OF SAME DESIGN AND CONSTRUCTION HAVE BEEN LIFE TESTED TO 40,000 HOURS, SEE 
40,000 HOUR LIFE TEST DATA PAGE. 

AVAILABLE IN STANDARD TOLERANCES: 0.25%, 0.5%, 1%, 2%, 5%, 10%. OTHER TOLERANCES AVAILABLE 
ON REQUEST. 

TYPICAL 
APPLICATIONS 

TEST RESULTS FOR 
SERIES A12 CAPACI
TORS LIFE TESTED 
FOR 2000 HOURS AT 
100°C AT 140% OF 
RATED DC VOLTAGE. 

THERE WERE NO 
FAILURES FOR THIS 
TEST. 

WITH 

TEMPERATURE 

RESISTANCE 
WITH 

TEMPERATURE 
IN MEGOHMS 

(O.1 pF OR LeSS) 
ItHd-1 III 

% DISSIPATION 
FACTOR 

WITH 

TEMPERATURE 

• CRITICAL TIMING CIRCUITS 

• FIXED TUNING CIRCUITS 

• FILTERING 
• TEMPERATURE COMPENSATION 

• COUPLING AND DECOUPLING 

• FEEDBACK CIRCUITS 

% VOLTAGE 
RATING 

• POWER SUPPLY FILTERING 

• GYRO CIRCUITS 
• PULSE FORMING NETWORKS 

• INTEGRATING CIRCUITS 

COMPONENT RESEARCH CO., INC .• 165526THSTREET· SANTAMONICA,CALlF.90404· (213)829-3615,FAX:(213)829-95E 
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1500 CAPACITORS 1500 

Component Research --IR~ 
A 12 METALLIZED 

PO LYCAR BONATE 
CAPACITOR 

Metallized polycarbonate dielectric, hermetically sealed, extended metal film electrodes, 
axial leads isolated from case. . 

Capacitors meet all environmental requirements and are qualified to MIL-C-83421/1. 

200% rated DC voltage 

MINIMUM INSULATION 
RESISTANCE AT RATED 

DC VOLTAGE 

-1.0% to + 1.2% 

-0% to -2.5% 

At full rated voltage, derate linearly to 50% of rated 
voltage at 125°C. 

At 25°C at a peak to peak voltage of 3 times rated DC 
voltage, terminal to terminal per MIL-C-83421. 

At 25°C from terminal to terminal and terminal to case 
for 60 seconds minimum. 

From -55°C to.25°C 

When measured at any two corresponding temperature 
points taken in five successive temperature cycles from 
-65°C to + 125°C. 

3,000,000 
Megohms 

1,000,000 
Megohms 

300.000 
Megohms 

FOR VALUES OVER O.luF DIVIDE LIMIT SHOWN 
BY uF TO OBTAIN MINIMUM loR. 
EXAMPLE: A 0.5uF, SERIES A12 CAPACITOR AT 
25°C IS 300,000 .;- 0.5 = 600,000 MEGOHMS. 

A12 300,000 200,000 100,000 
Megohms-uF Megohms-uF Megohms-uF 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TEST TEST CONDITIONS 

BURN-IN 48 hrs. minimum at 125°C, 4.7.2 
at 140% rated DC voltage 

THERMAL AGING 10 cycles minimum from -65°C to 4.7.3 
+125°C 

SEAL TEST (FINE LEAK) Helium bomb 45 PSI for 1 hr. 4.7.5 1x10·6atmjcm'jsec. 
minimum, check for helium leak max. 

SEAL TEST (GROSS LEAK) Per M I L-C-83421 4.7.5 No continuous 
bubble stream 

AC SQUARE WAVE Apply 100Hz at a peak to peak 4.7.6 No shorts 
(TERMINAL TO TERMINAL) voltage of 3 times DC rated voltage 

for 60 seconds minimum 

DC HI-POT 4.7.6 No shorts· 
(TERMINAL TO TERMINAL 
AND TERMINALS TO CASE) 

INSULATION RESISTANCE At 25°C at rated DC voltage 4.7.7 Per I.R. Table 
(TERMINAL TO TERMINAL) 

0/0 CAPACITANCE At 25°C at 1KHz 4.7.8. Per part number 
TOLERANCE 

0/0 DISSIPATION FACTOR At 25°C at 1KHz, values above 
1uF measure at O.lKHz 

4.7.9 0.15% max. 

VISUAL AND MECHANICAL For marking, dimensions, and 
INSPECTION workmanship 

4.7.1 Per specification 

1 .. Capacitors are packaged and shipped with Certifica
tIon of Conformance. 2. Traceability to production and 
test records by permanent marking· of parts with date 

code lot. 3. Process and inspection data is maintained 
on file per NHB 5300.4 (lC), MIL-Q-9858 and MIL-STD-790. 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

1.0% 
AQL 

COMPONENT RESEARCH CO., INC.· 165526THSTREET· SANTAMONICA,CALlF.90404· (213)829-3615, FAX: (213)829-9584 
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1500 CAPACITORS 

Component Research ~RI-

LEAD CODE 
W=Tinned copper clad steel: 

#22 (.025") for .312" case 
dia,&smaller; #20(.032") 
for .400" & .500" case dia. 

C =Tinned oxygen-free 
copper: #18 (.040") for 
.562" case dia. & larger. 

F=I% 
D=1k% 

8=1/4% 
A=.I% 

PICOFARAD CODE: First two digits represent significant figures. 
Last digit represents number of zeros to follow. Example: 104 = 
100,000 picofarads. 

1500 

A 1'2 METALLIZED 
PO LYCA R BONATE 
CAPACITOR 

The lengths dhown In table are 
maximum and include solder beads. 
CRC "c" dimensions for A12 and 
K12 capacitors is O~I" less than 
MIL·C·83421/1 requires. 

COMPONENT RESEARCH CO., INC . • 165526THSTREET • SANTA MONICA, CALIF. 90404 • (213)829-3615, FAX: (213) 829-958<1 
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1500 CAPACITORS 

Component Research -lR~ 

1. THE COMBINED DC AND AC VOLTAGES SHOULD NOT EXCEED 
THE DC RATINGS, SEE FIGURE. 

2. CAPACITORS MAY BE OPERATED AT HIGHER FREQUENCIES, 
AT REDUCED RMS VOLTAGE SUCH THAT MAX. AC CURRENT 
RATINGS ARE NOT EXCEEDED. 

3. CAPACITORS CAN HANDLE PULSE CURRENTS UP TO 100 
TIMES GREATER THAN THE PEAK CURRENTS CALCULATED 
FROM THE RATED RMS RATING (PROVIDED SLOW REPETITION 
RATES ARE USED). IF THERE IS ANY DOUBT, A SKETCH OF 
THE VOLTAGE AND CURRENT WAVE FORMS WITH TIME BASE 
SHOULD BE SENT TO CRC FOR ANALYSIS. 

1500 

A 12 METALLIZED 
. PO LYCA R BONATE 

CAPACITOR· 

--.l-.---i r- ~~ UPPER PEAK 
DC RATING 1-V v~~--_-_-T-,--_--.-

CAPA~~TOR CIRCUIT PEAK TO PEAK:=! 

1 DC WORKING RIPPLE VOLTAGE 
VOLTAGE 

* 

COMPONENT RESEARCH CO., INC . • 1655 26TH STREET· SANTA MONICA. CALIF. 90404 • (213) 829-3615: FAX (213) 829-9584 
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1500 CAPACITORS 1500 

METALLIZED 

Component Research ~R~ 
G12 PO LYCA R BONATE 

CAPACITOR 

Metallized polycarbonate dielectric, hermetically sealed, extended metal' film electrodes, 
axial leads isolated from case. 

Capacitors meet all environmental requirements of MIL-C-83421. 

200% DC volts 

±2% 
0% to -2% 

See I.R. Table 

At full rated voltage, derate linearly to 50% of rated 
voltage at 125°C. 

At 25°C at a peak to peak voltage of 2 times rated DC 
voltage, terminal to terminal per MIL-C-83421. 

At 25°C from terminal to terminal and terminal to case 
for 60 seconds minimum. 

From 25°C to +125°C. 
From 25°C to -55°C. 

When measured at any two corresponding temperature 
points taken in five successive temperature cycles from 
-65°C to +125°C. 

Measured from terminal to terminal at rated DC voltage 
and 5 minutes charge time. Values greater than luF, 
allow an additional minute/uF charge time. 

MINIMUM INSULATION RESISTANCE RANGE 25°C 85°C tDDOC 125°C 

AT RATED DC VOLTAGE 

FOR VALUES OVER O.luF DIVIDE LIMIT SHOWN BY uF 
TO OBTAIN MINIMUM I.R. EXAMPLE: AO.18uF CAPACI
TOR AT 25°C IS 100,000 + 0.18 = 555,555 MEGOHMS. 

.001 TO 
O.luF 

GREATER 

1,000,000 
Megohms 

100,000 THAN 
O.luF Megohms-uF 

1 BURN-IN 48 hrs. minimum at 1250C, 
at'. 140% rated DC voltage 

2 THERMAL AGING 10 cycles minimum from -65°C to 
+125°C 

3 SEAL TEST (FINE LEAK) Helium bomb 45 PSI for 1 hr. 
minimum, check for helium leak 

4 SEAL TEST (GROSS LEAK) Per M Il-C-83421 

5 
AC SQUARE WAVE AP~IY 100Hz at a peak to peak 
(TERMINAL TO TERMINAL) vol age of 2 times DC rated voltage 

for 60 seconds minimum 

6 
DC HI-POT Apply 200% of rated DC voltage 
(TERMINAL TO TERMINAL for 60 seconds minimum 
AND TERMINALS TO CASE) 

7 
INSULATION RESISTANCE At 25°C at rated DC voltage 
(TERMINAL TO TERMINAL) 

8 % CAPACITANCE At 25°C at 1KHz 
TOLERANCE 

9 % DISSIPATION FACTOR 
At 25°C at 1KHz, values above 
1uF measure at O.lKHz 

10 VISUAL AND MECHANICAL 
INSPECTION 

For marking, dimensions, and-
workmanship 

60,000 30.000 10,000 
Megohms Megohms Megohms 

6,000 
Megohms-uF 

3,000 
Megohms-uF 

1.000 
Megohms-uF 

4.7.2 No physical damage 100% 
Test 

4.7.3 No physical damage 100% 
Test 

4.7.5 1x10-6atml cm'l sec; 100% 
max. Test 

4.7.5 No continuous 100% 
bubble stream Test 

4.7.6 No shorts 100% 
Test 

4.7.6 No 100% 
Test 

4.7.7 100,000 megohm-uF, 100% 
need not exceed Test 
1,000,000 megohms 

4.7.8 Per part number 100% 
Test 

4.7.9 0.15% max. 100% 
Test 

4.7.1 Per specification 1.0% 
AQL 

1. Capacitors are packaged and Shi:ped with Certifica-
tion of Conformance. 2. Traceabili to production and 

code lot. 3. Process and inspection data is maintained 

test records by permanent marking of parts 'With date 
on file per NHB 5300.4 (lC), MIL-Q-9858 and MIL-STD-790. 

COMPONENT RESEARCH CO" INC. • 1655 26TH STREET • SANTA MONICA. CALIF. 90404 • (213) 829-3615. FAX: (213) 829-9584 
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1500 CAPACITORS 

Component Research ~RI-

LEAD CODE 

G12 
1500 

METALLIZED 
POLYCARBONATE 
CAPACITOR 

5 = Mylar sleeve 
X=Nosieeve 

W=Tinned copper clad steel, 
#22 (.025") for .312" case ... -------'------------i 
dia.&smaller; #20(.032") 

VOLTAGE 
A=30VDC 
6=50VDC 
C=100V[)C 
D=200VDC 

CAPACITANCE 
TOLERANCE 

for .400" & .500" case dia. 

F=l0/0 
D=l/20/0 

6=1/4% 
A=.l0/0 

PICOFARAD CODE: First two digits represent significant figureS. 
Last digit represents number of zeros to follow. Example, 104 = 
100,000 picofarads. 

COMPONENT RESEARCH CO., INC.· 165526THSTREET· SANTAMONICA,CALlF.90404· (213)829-3615, FAX: (213)829-9584 
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1500 CAPACITORS 

Component Research ~R~ 

1.50 
1.50 
1.50 
2.05 
2.05 
2.05 
2.05 
2.05 
2.05 
2.15 
2.15 
2.50 
2.50 
2.50 
2.50 

36.0 4.00 2.50 
36.0 4.44 3.00 
36.0 3.99 3.00 
36.0 3.63 3.00 
36.0 3.38 3.30 
36.0 2.97 3.50 
36.0 2.80 3.50 
36.0 2.50 3.50 
36.0 2.05 3.50 
36.0 1.86 
36.0 1.70 

1. THE COMBINED DC AND AC VOLTAGES SHOULD NOT EXCEED 
THE DC RATINGS, SEE FIGURE. 

2. CAPACITORS MAY BE OPERATED AT HIGHER FREQUENCIES, 
AT REDUCED RMS VOLTAGE SUCH THAT MAX. AC CURRENT 
RATINGS ARE NOT EXCEEDED. 

3. CAPACITORS CAN HANDLE PULSE CURRENTS UP TO 100 
TIMES GREATER THAN THE PEAK CURRENTS CALCULATED 
FROM THE RATED RMS RATING (PROVIDED SLOW REPETITION 
RATES ARE USED). IF THERE IS ANY DOUBT, A SKETCH OF 
THE VOLTAGE AND CURRENT WAVE FORMS WITH TIME BASE 
SHOULD BE SENT TO CRC FOR ANALYSIS. 

60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 

33.33 
30.00 
27.27 
30.37 
26.06 
22.05 
19.14 
18.00 
16.07 
14.70 
13.33 
12.19 
12.00 

9.99 
8.80 
7.33 
7.00 
6.36 
5.60 
5.18 
4.66 
4.24 

1500 

G12 METALLIZED 
PO LYCAR BONATE 
CAPACITOR 

1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
2.05 120.0 
2.15 120.0 
2.15 120.0 
2.25 120.0 
2.25 120.0 
2.25 120.0 
2.50 120.0 
2.50 120.0 
2.50 120.0 
3.00 120.0 
3.00 120.0 
3.30 
3.30 
3.50 
3.50 
3.50 
3.50 

3.50 

~~ r- ~~~ UPPER PEAK 
DC RATING 1-V V~_--_·-_f.L-__ ..-
CAPA~fTOR CIRCUIT PEAK TO PEAK::J L:c WORKING RIPPLE VOLTAGE 

VOLTAGE 

* 
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1500 CAPACITORS 1500 

Component Research ~R~ 
P 12 METALLIZED 

POLYCARBONATE 
CAPACITOR 

:"n:~"i1rnr" meet all environmental requirements of MIL-C-83421. 

100Hz, 60 seconds minimum 

150% rated DC voltage 

+1.5% to -1.0% 
+0.5% to -1.5 

±0.25% 

1 X 10-6atm/cm3/sec. 

See I.R. Table 

At full rated voltage, derated linearly to 50% of rated 
voltage at 125°C. ' 

At 25°C when measured per MIL-C-83421. 

At 25°C when measured per MIL-C-83421. 

At 25°C at a peak to peak voltage of 2 times rated DC 
voltage, terminal to terminal per MIL-C-83421. 

At 25°C from terminal to terminal and terminals to case 
for 60 seconds minimum. 

From 25°C to + 125°C. 
From 25°C to -55°C. 

When measured at any two corresponding temperature 
points taken in five successive temperature cycles from 
-65°C to +125°C. 

Maximum leak rate. 

Measured from terminal to terminal at rated DC voltage 
and 5 minutes charge time. Values greater than 1 uF, 
allow an additional minute/uF charge time. 

MINIMUM INSULATION RESISTANCE 
AT RATED DC VOLTAGE .001 TO 400,000 

FOR VALUES OVER 0.5uF DIVIDE LIMIT SHOWN BY 
uF TO OBTAIN MINIMUM I.R. EXAMPLE: A 0.68uF 
CAPACITOR AT 25°C IS 200,000 + 0.68 = 294,117 
MEGOHMS. 

0.5uF Megohms 

GREATER 200,000 
THAN Megohms-uF 
0.5uF 

BURN-IN 48 hrs. minimum at 100°C, 
at 120% rated AC voltage at 400Hz 

2 THERMAL AGING 10 cycles minimum from -65°C to 
+125°e 

3 SEAL TEST (FINE LEAK) Helium bomb 45 PSI for 1 hr. 
minimum, check for helium leak 

4 SEAL TEST (GROSS LEAK) Per MIL-C-83421 

AC SQUARE WAVE APftlY 100Hz at a peak to peak 
5 (TERMINAL TO TERMINAL) vo tage of 2 times DC rated voltage 

for 60 seconds minimum 

DC HI-POT Apply 150% of rated DC voltage 
6 ZERMINAL TO TERMINALJ for 60 seconds minimum 

ND TERMINALS TO CASE 

INSULATION RESISTANCE At 25°C at rated DC voltage 
7 (TERMINAL TO TERMINAL) 

8 % CAPACITANCE At 25°C at 1KHz 
TOLERANCE 

9 % DISSIPATION FACTOR At 25°C at 1KHz, val ues above 
1uF measure at O.lKHz 

10 VISUAL AND MECHANICAL For markin~ dimensions, and 
INSPECTION workmanshIp 

;100,000 
Megohms 

30,000 
Megohms 

100,000 
Megohms-uF 

15,000 
Megohms-uF 

4.7.2 No physical damage 

4.7.3 No physical damage 

4.7.5 1x10-6atm/ cm3/ sec. 
max. 

4.7.5 No continuous 
bubble stream 

4.7.6 No shorts 

4.7.6 No shorts 

4.7.7 200,000 megohm-uF 
need not exceed 
400,000 megohms 

4.7.8 Per part number 

4.7.9 0.15% max. 

4.7.1 Per specification 

1,250 
Megohms-uF 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

1.0% 
AQL 

1. CapaCitors are packaged and shipped with Certifica- code lot. 3. Process and inspection data is maintained 
on file per NHB 5300'.4 (lC), MIL-Q-9858 and MIL-STD-790. tion of Conformance. 2. Traceability to production and 

test records by permanent making of parts with date 

COMPONENT RESEARCH CO., INC. -165526THSTREET· SANTA MONICA, CALIF. 90404 • (213)829-3615. FAX: (213)829-9584 
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1500 CAPACITORS 

Component Research ~R~ 

VOLTAGE 

B = 50VDC 

LEAD CODE 
W = Tinned copper clad steel: 

#22 (.025"/ for .312" case 
dia. & sma ler; #20 (.032") 
for .400" & .500" case dia. 

C = Tinned oxygen-free 
copper: #18 (.040") for 
.562" case dia. & larger. 

PICOFARAD CODE, First two digits represent significant figures. 
Last digit represents number of zeros to follow. Example: 104 = 
100,000 picofarads. 

P12 
1500 

METALLIZED 
POL YCARBONATE 
CAPACITOR 

COMPONENT RESEARCH CO., INC . • 1655 26TH STREET· SANTA MONICA. CALIF: 90404 • (213) 829-3615. FAX (213) 829-9584 
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1500 CAPACITORS 

Component Research ~R~ 

1. THE COMBINED DC AND AC VOLTAGES SHOULD NOT EXCEED 
THE DC RATINGS, SEE FIGURE. 

2. CAPACITORS MAYBE OPERATED AT HIGHER FREQUENCIES, 
AT REDUCED RMS VOLTAGE SUCH THAT MAX. AC CURRENT 
RATINGS ARE NOT EXCEEDED. 

3. CAPACITORS CAN HANDLE PULSE CURRENTS UP TO 100 
TIMES GREATER THAN THE PEAK CURRENTS CALCULATED 
FROM THE RATED RMS RATING (PROVIDED SLOW REPETITION 

~~I~of~fG~Sf&6 J~J~,f~f -k~vAEN~o~~~BJJ,.fH ~~~C~A~~ 
SHOULD BE SENT TO CRC FOR ANALYSIS. 

1500 

P 12 METALLIZED 
POLYCARBONATE 
CAPACITOR 

~-------1 r-- ~~ UPPER PEAK 
DC RATING ,-V v~_--_-_t--!..-· __ ~ 
CAPA~~TOR CIRCUIT PEAK TO PEAK::J 

1 DC WORKING RIPPLE VOLTAGE 
VOLTAGE 

* 
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1500 CAPACITORS 1500 

Component Research ~R~ 
C 15 METALLIZED 

POL YPROPYLEN E 
CAPACITOR 

CONSTRUCTION 

OPERATING TEMPERATURE 

Metallized polypropylene dielectric, hermetically sealed, extended metal film 
electrodes, axial leads isolated from case. 

At voltage and current shown in table. 

DIELECTRIC ABSORPTION 0.02% maximum At 2SoC when measured per MIL-C-83421. 

AC SQUARE WAVE 

DIELECTRIC STRENGTH 

TEMPERATURE 
COEFFICIENT 

CAPACITANCE STABILITY 

HERMETIC SEAL 

INSULATION RESISTANCE 

SERIES 

100Hz, 60 seconds minimum 

200% DC volts 

Oto -4% max. 
Oto +3% max. 

±0.2S% max. 

1 X 10-6atm/cm3/sec. 

See I.R. Table 

Per Table 

MINIMUM INSULATION RESISTANCE 
AT RATED DC VOLTAGE 

FOR VALUES OVER O.luF DIVIDE LIMIT SHOWN BY uF 
TO OBTAIN MINIMUM I.R. EXAMPLE :AO.1SuF CAPACI
TOR AT 25°C IS 300,000 + O.lS = 1,666,666 MEGOHMS. 

At 2SoC at a peak to peak voltage of 3 times rated DC 
voltage, terminal to terminal. Do not exceed 800V PIP 

At 2SoC from terminal to terminal and terminals to case 
for 60 seconds minimum. 

From 2Soe to + lOSoe. 
From 2Soe to -SsoC. 

When measured at any two corresponding temperature 
points taken in five successive temperature cycles from 
-SsoC to +10SoC. 

Maximum leak rate. 

Measured from terminal to terminal at rated DC voltage 
and S minutes charge time. Values greater than 1uF, 
allow an additional minute/uF charge time. 

At 2Soe at 100KHz. 

1 BURN-IN 24 hours at 85°C at rated current 4.7.2 No physical damage 100% 
at 40KHz Test 

2 THERMAL AGING 10 cycles minimum from -6!>°C to 4.7.3 No physical damage 100% 
+105OC Test 

3 SEAL TEST (FINE LEAK) Helium bomb 45 PSI for 1 hr. 4.7.5 1 x 10-6 atm{cm3{sec., 100% 
minimum, check for helium leak max. Test 

4 SEAL TEST (GROSS LEAK) Per MIL-C-83421 4.7.5 No continuous 100% 
bubble stream Test 

5 AC SQUARE WAVE APNIY 100Hz at a peak to peak 
4.7.6 No shorts 100% 

(TERMINAL TO TERMINAL) vo tage of 3 times DC rated voltage Test 
for 60 seconds minimum 

6 
DC HI-POT Apply 200% of rated DC voltage 100% (TERMINAL TO TERMINAL 4.7.6 No shorts 
AND TERMINAL TO CASE) for 60 seconds minimum Test 

7 INSULATION RESISTANCE At 25°C at rated DC voltage 4.7.7 100% 
(TERMINAL TO TERMINAL) Test 

8 % CAPACITANCE At 25°C at 1 KHz 4.7.8 Per part number 100% 
TOLERANCE Test 

9 % DISSIPATION FACTOR At 25°C at 1KHz, values above 4.7.9 0.07% max. 100% 
1 uF measure at O.lKHz Test 

10 EQUIVALENT SERIES At 25°C at 100KHz TBD Per table 100% 
RESISTANCE Test 

11 VISUAL AND MECHANICAL For marking, dimensions, and 4.7.1 Per specification 1.0% 
INSPECTION workmanship AQL 

code lot. 3. Process and inspection data is maintained 
on file per NHB 5300.4 (lC), MIL-Q-9858 and MIL-STD-790. 
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1500 CAPACITORS 

Component Research ~R~ 

C15C474_8C 0.470 100 0.400 0.875 0.025 60 5.3 4.9 
C15C564_8C 0.560 100 0.500 0.875 0.024 60 6.0 5.6 
C15C684-::1: 0.680 100 0.500 0.875 0.023 60 6.2 5.8 

C15C824_8C 0.820 100 0.500 0.875 0.022 60 6.3 5.9 
C15C105_8C 1.000 100 0.562 0.906 0.017 60' 7.7 7.2 
C15C205_8C 2.000 100 0.670 1.094 0.014 60 10.3 9.7 

C15C305-8C 3.000 100 0.750 1.0Q4 0.013 60 11.4 10.7 
C15C505-8C 5.000 100 0.750 1.406 0.012 60 13.6 12.7 
C15C106_8C 10.000 100 1.000 1.687 0.010 60 15.0 15.0 

C15C206_8C 20.000 100 1.000 2.437 0.009 60 15.0 15.0 
C150184-8C 0.180 200 0.400 0.875 0.031 120 4.8 4.5 
C150224_8C 0.220 200 0.500 0.875 0.030 120 5.4 5.1 

C150274_8C 0.270 200 0.500 0.875 0.029 120 5.5 5.2 
C150334_8C 0.330 200 0.500 0.875 0.028 120 5.6 5.3 
C150394_8C 0.390 200 0.562 0.906 0.026 120 6.2 5.8 

C150474_8C 0.470 200 0.562 1.094 0.025 120 - 7.0 6.5 
C150564_8C 0.560 200 0.562 1.094 0.024 120 7.2 6.7 
C150684_8C 0.680 200 0.670 1.094 0.023 120 8.0 7.5 

C150824-8C 0.820 200 0.670 1.094 0.022 120 8.2 7.7 
C150105-8C 1.000 200 0.670 1.094 0.021 120 8.4 7.9 
C150205-8C 2.000 200 0.750 1.406 0.017 120 11.1 10.4 

C150305_8C 3.000 200 1.000 1.437 0.015 120 13.9 13.0 
C150505_8C 5.000 200 1.000 1.687 0.013 120 15.0 15.0 
C15E563-SC 0.056 400 0.400 0.875 0.058 240 3.5 3.3 

C15E68:L8C 0.068 400 0.500 0.875 0.046 240 4.4 4.1 
C15E823-SC 0.082 400 0.500 0.875 0.039 240 4.7 4.4 
C15E104-8C 0.100 400 0.500 0.875 0.035 240 5.0 4.7 

C15E124-8C 0.120 400 0.562 0.906 0.033 240 5.5 5.2 
C15E154_8C 0.150 400 0.670 0.906 0.032 240 6.2 5.8 
C15E184-8C 0.180 400 0.670 0.906 0.031 240 6.3 5.9 

C15E224_8C 0.220 400 0.670 1.094 0.030 240 7.0 6.6 
C15E274_SC 0.270 400 0.670 1.094 0.029 240 7.2 6.7 
C15E334-SC 0.330 400 0.670 1.094 0.028 240 7.3 6.8 

C15E394-8C 0.390 400 0.750 1.094 0.026 240 7.9 7.4 
C15E474_SC 0.470 400 0.750 1.094 0.025 240 8.1 7.6 
C15E564_8C 0.560 400 0.750 1.406 0.025 240 9.2 8.6 

C15E684_SC 0.680 400 0.750 1.406 0.024 240 9.4 8.8 
C15E824_8C 0.820 400 0.750 1.656 0.023 240 10.4 9.7 
C15E105_8C 1.000 400 0.750 1.656 0.022 240 10.7 10.0 

C15E205-SC 2.000 400 1.000 1.938 0.017 240 15.0 14.1 

* To complete Part Number, select capacitance-tolerance letter 
from list below, and insert as 8th character. 

K = 10% • J = 5% • G = 2% • F = 1% 

D=¥2% • B =¥4% • A = '/'0% 

If insulated sleeving is not desired then replace the ninth 
character "S" with an "X". 

4.6 
5.2 
5.4 

5.5 
6.7 
8.9 

9.9 
11.8 
15.0 

15.0 
4.1 
4.7 

4.8 
4.9 
5.4 

6.1 
6.2 
6.9 

7.1 
7.3 
9.6 

12.0 
14.2 

3.0 

3.8 
4.1 
4.4 

4.8 
5.3 
5.4 

6.1 
6.2 
6.3 

6.8 
7.0 
7.9 

8.1 
9.0 
9.3 

13.0 

1500 

C 15 METALLIZED 
POL YPROPYLEN E 
CAPACITOR 

4.2 3.7 3.2 2.6 1.9 0.8 
4.8 4.3 3.7 3.0 2.1 1.0 
4.9 4.4 3.8 3.1 2.~ 1.0 

5.0 4.5 3.9 3.2 2.2 1.0 
6.1 5.4 4.7 3.9 2.7 1.2 
8.2 7.3 6.3 5.2 3.7 1.6 

9.0 8.1 7.0 5.7 4.0 1.8 
10.7 9.6 8.3 6.8 4.8 2.1 
14,3 12.8 11.1 9.1 6.4 2.9 

15.0 15.0 14.1 11.5 8.2 ~.6 
3.8 3.4 2.9 2.4 1.7 0.8 
4.3 3.8 3.3 2.7 1.9 0.9 

4.4 3.9 3.4 2.8 2.0 0.9 
4.5 4.0 3.5 2.8 2.0 0.9 
4.9 4.4 3.8 3.1 2.2 1.0 

5.5 4.9 4.3 3.5 2.5 1.1 
5.7 5.1 4.4 3.6 2.5 1.1 
6.3 5.7 4.9 4.0 2.8 1.3 

6.5 5.8 5.0 4.1 2.9 1.3 
6.7 6.0 5.2 4.2 3.0 1.3 
8.8 7.8 6.8 5.5 3.9 1.8 

11.0 9.8 8.5 7.0 4.9 2.2 
12.9 11.6 10.0 8.2 5.8 2.6 
2.8 2.5 2.1 1.7 1.2 0.6 

3.5 3.1 2.7 2.2 1.5 0.7 
3.7 3.4 2.9 2.4 1.7 0.7 
4.0 3.6 3.1 2.5 1.8 0.8 

4.4 3.9 3.4 2.8 2.0 0.9 
4.9 4.4 3.8 3.1 2.2 1.0 
5.0 4.4 3.8 3.1 2.2 1.0 

5.6 5.0 4.3 3.5 2.5 1.1 
5.7 5.1 4.4 3.6 2.5 1.1 
5.8 5.2 4.5 3.7 2.6 1.2 

6.2 5.6 4.8 3.9 2.8 1.2 
6.4 5.7 4.9 4.0 2.9 1.3 
7.2 6.5 5.6 4.6 3.2 1.4 

7.4 6.6 5.7 4.7 3.3 1.5 
8.2 7.4 6.4 5.2 3.7 1.6 
8.5 7.6 6.5 5.3 3.8 1.7 

11.9 10.6 9.2 7.5 5.3 2.4 

+0.02 
- 0.00 With Mylar Sleeving 

"B" Case Length +.03 
- .09 With or Without 

"c" Bead to Bead "C" Oimension is 0.2" maximum 
Max. Length more than "B" dimension in table 
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1500 CAPACITORS 1500 

A19 
Component Research ~R~ 

METALLIZED 
POLYPHENYLENE 
SULFIDE 

CONSTRUCTION 

ENVIRONMENTAL 

OPERATING TEMPERATURE 

DIELECTRIC ABSORPTION 

DISSIPATION FACTOR 

AC SQUARE WAVE 

DIELECTRIC STRENGTH 

TEMPERATURE 
COEFFICIENT 

CAPACITANCE STABILITY 

HERMETIC SEAL 

INSULATION RESISTANCE 

Metallized polyphenylene sulfide dielectric, hermetically sealed, extended metal film 
electrodes, radial leads isolated from case. 

Capacitors meet all environmental requirements of MIL-C-83421. 

0.1 % maximum 

0.15% maximum 

100Hz, 60 seconds minimum 

200% DC volts 

±2% 
0%to-2% 

±0.25% 

1 X 10·'atm/cm3/sec. 

See I.R. Table 

At full rated voltage, 

At 25°C when measured per MIL-C-83421. 

At 25°C when measured per MIL-C-83421. 

At 25°C at a peak to peak voltage of 3 times rated DC 
voltage,per MIL-C-83421. 

At 25°C 
for 60 seconds minimum. 

When measured at any two corresponding temperature 
points taken in five successive temperature cycles from 
-65°C to + 125°C. 

Maximum leak rate. 

Measured from terminal to terminal at rated DC voltage 
and 5 minutes charge time. 

100·C 

MINIMUM INSULATION RESISTANCE 
AT RATED DC VOLTAGE 

1,000,000 
Megohms 

60,000 
Megohms 

50,000 
Megohms 

10,000 
Megohms 

TEST TESTMETH. QUALITY 
NO. TEST TEST CONDITIONS MIL-C-83421 TEST LIMIT LEVEL 

BURN·IN 48 hrs. minimum at 125°C, 4.7.2 No physical damage 100% 
at 140% rated DC voltage Test 

2 THERMAL AGING 10 cycles minimum from -65°C to 4.7,3 No physical damage 100% 
+125OC Test 

3 SEAL TEST (FINE LEAK) Helium bomb 45 PSI for 1 hr. 4.7.5 1x10·6atm! cm3! sec. 100% 
minimum, check for helium leak max. Test 

4 SEAL TEST (GROSS LEAK) Per MIL-C-83421 4.7.5 No continuous 100% 
bubble stream Test 

AC SQUARE WAVE Apply 100Hz at a peak to peak 4.7.6 No shorts 100% 
5 voltage of 3 times DC rated voltage Test 

for 60 seconds minimum 

DC HI·POT Apply 200% of rated DC voltage 4.7.6 No shorts 100% 
6 for 60 seconds minimum Test 

INSULATION RESISTANCE At 25°C at rated DC voltage 4.7.7 1,000,000 100% 
7 Megohms min. Test 

8 % CAPACITANCE At 25°C at 1KHz 4.7.8 Per part number 100% 
TOLERANCE Test 

9 % DISSIPATION FACTOR At 25°C at 1KHz, values above 4.7.9 0.15% max. 100% 
1uF measure at O,lKHz Test 

10 VISUAL AND MECHANICAL For markin~ dimensions, and 4.7.1 Per specification 1.0% 
INSPECTION workmanshIp AQL 

1. Capacitors are packaged and shipped with Certifica- code lot. 3. Process and inspection data is maintained 
tion of Conformance. 2. Traceability to production and on file per NHB 5300.4 (lC), MIL-Q-9858 and MIL-STO-790. 
test records by permanent marking of parts with date 
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1500 CAPACITORS 

Component Research ~RI-

1500 

A 19 METALLIZED 
POLYPH ENYLEN E 
SULFIDE 

CASE DIMENSIONS & AC RATINGS 

UF 
BASIC 

PART NO. 

.0005 A19E501 

.00056 A19E561 

D.C. 
RATING 

400 

400 
.00068 A19E681 400 

.00082 A19E821 400 

.001 A19E102 400 

.0012 A19E122 400 

.0015 A19E152 

.0018 A19V182 

.002 A19V202 

.0022 A19V222 

.0027 A19V272 

.0033 A19D332 

.0039· A19D392 

.0047 A19D472 

.005 A19D502 

.0056 A19D562 

.0068 A19C682 

.0082 A19C822 

.01 A19C103 

.012 

.015 
A19C123 
A19C153 

A19C183 

400 
300 
300 

300 
300 
200 

200 
200 
200 

200 
100 
100 

100 
100 
100 

100 .018 
.02 
.022 

A19B203 50 
A19B223 50 

.027 

.033 

.039 

A19B273 50 

.047 

.05 

.056 

A19B333 - 50 

A19B393 50 

A19B473 50 
A19B503 50 
A19B563 50 

AC VOLTAGE MAXIMUM 
'RATING rms rms 

400 Hz AMPERES 

240 

240 
240 

240 
240 
240 

240 
180 
180 

180 
180 
120 

120 
120 
120 

120 
60 
60 

60 
60 
60 

60 
36 
36 

36 
36 
36 

36 
36 
36 

0.05 
0.05 
0.05 

0.05 
0.05 
0.05 

0.05 
0.05 
0.05 

0.05 

0.05 
0.05 

0.05 
0.05 
0.05 

0.05 
0.05 
0.05 

0.05 
0.05 
0.05 

0.05 
0.05 
0.05 

0.05 
0.05 
0.05 

0.05 
0.05 
0.05 

A19 

STYLE 

B 104 J 

CAPACITANCE 
TOLERANCE 

K = 10% 
J = 5% 
G = 2% 
F = 1% 
D = 112% 
B = 114% 

First two digits represent significant figures. 
Last digit represents numberof zeros to follow. 
Example: 104 = 100,000 picofarads. 

B = 50VDC 
C = 100 VDC 

VOLTAGE D = 200 VDC 
V = 300 VDC 
E = 400 VDC 

CASE DIMENSIONS 

l ·250 ± .020 ~ l . r .170 DIA. MAX. 

I 1--.042 ± .010 

N + 
- - -- .010 ± .005 

- MARKING ON THIS SURFACE 1 I 

! -+-- .007 ± .002 

----/.200 ± .0101---
.062 ± .005 
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1500 

Component Research ~R~ 

CAPACITORS 1500 

J 11 METALLIZED 
TEFLON 
CAPACITOR 

H1GH INSULATION RESISTANCE: 10,000,000 MEGOHMS MINIMUM. (FOR Jl1 SERIES, ALL VALUES UP TO 
O.luF). 

LOW DIELECTRIC ABSORPTION: 0.01% MAXIMUM VOLTAGE RECOVERY. 

LONG TERM STABILITY: LESS THAN 0.5% CAPACITANCE DRIFT AFTER 2000 HRS.AT 125°C AT RATED VOLTS. 

SERIES 11 CAPACITORS HAVE BEEN QUALIFIED FOR USE IN SPACE AND MISSILE SYSTEMS WHERE MAX-
IMUM RELIABILITY AND LOW DIELECTRIC LOSS ARE ESSENTIAL. 

TYPICAL 
APPLICATIONS 

TEST RESULTS FOR 80 
SERIES DllB CAPACI
TORS LIFE TESTED FOR 
2000 HOURS AT 125°C 
AT 140% OF RATED DC 
VOLTAGE. THERE WERE 
NO FAILURES FOR THIS 
TEST. DllB CAPACI
TORS ARE THE SAME 
CONSTRUCTION AND 
DESIGN as JllSERIES. 

J11 

<n 

107 

106 

10' 

10' 

RESISTANCE 

Ib I I 
WITH 

IN MEGOHMS 

I 

• CRITICAL TIMING CIRCUITS 
• FIXED TUNING CIRCUITS 
• TEMPERATURE COMPENSATION 
• COUPLING AND DECOUPLING 

WITH 

TEMPERATURE 

i I Jfj % DISSIPATION 

FACTOR 

WITH 

TEMPERATURE 

% VOLTAGE 

RATING 

WITH 

• FEEDBACK CIRCUITS 

• GYRO CIRCUITS 
• INTEGRATING CIRCUITS 

COMPONENT RESEARCH CO., INC .• 165526THSTREET· SANTA MONICA. CALIF 90404 • (213) 829-3615,FAX: (213)829-9584 
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1500 CAPACITORS 1500 

Component Research -IR~ 
J 11 METALLIZED 

. TEFLON. 
CAPACITOR 

Metallized teflon dielectric, hermetically sealed, extended metal film electrodes, axial 
leads isolated from case. 

capacitors meet all environmetal requirements of MIL-c-83421, except vibration at 20g 
and shock at 5Og. 

200% rated voltage 

±0.10% 

At full rated voltage. 

At 25°C from terminal to terminal and terminals to case 
for 60 seconds minimum. 

From -0.5% to +1.0% 
From -0.35% to +0.75% 
From -0.1% to +0.45% 
From -0.2% to +0.2% 
From -0.45% to +0.4% 
From -0.65% to +0.45% 
From -1.0% to +0.5% 

When measured at any two corresponding temperature 
points taken in five successive temperature cycles from 
-65°C to + 125°C. 

Measured from terminal to terminal at rated DC voltage 
and 5 minutes charge time. Values greater than 1uF, 
allow an additional minute/uF charge time. 

MINIMUM INSULATION RESISTANCE 
AT RATED DC VOLTAGE 

FOR VALUES OVER O.luF DIVIDE LIMIT SHOWN BY uF 
TO OBTAIN MINIMUM I.R. EXAMPLE: AO.68uF CAPACI
TOR AT 25°C IS 1,000,000 +0.68 = 1,475,000 MEGOHMS. 

1 BURN·IN 48 hrs. minimum at 125°C, 
at 140% rated DC voltage 

2 THERMAL AGING 10 cycles minimum from -65°C to 
+ 125°C 

3 SEAL TEST (FINE LEAK) Helium bomb 45 PSl'for 1 hr. 
minimum, check for helium leak 

4 SEAL TEST (GROSS LEAK) Per MIL-C-83421 

5 
DC HI-POT Apply 200% of rated DC voltage 
(TERMINAL TO TERMINAL for 60 seconds minimum 
AND TERMINALS TO CASE) 

6 INSULATION RESISTANCE At 25°C at rated DC voltage 
(TERMINAL TO TERMINAL) 

7 % CAPACITANCE At 25°C at. 1KHz 
TOLERANCE 

8 % DISSIPATION FACTOR At 25°C at 1KHz, values above 
1uF measure at O.lKHz 

9 VISUAL AND MECHANICAL For markinjJ, dimensions, and 
INSPECTION workmanship 

4.7.2 No physical damage 100% 
Test 

4.7.3 No physical damage 100% 
Test 

4.7.5 1x10-'atm/ cm'/ sec. 100% 
max. Test 

4.7.5 No continuous 100% 
bubble stream Test 

4.7.6 No shorts 100% 
Test 

4.7.7 Per I.R. Table 100% 
Test 

4.7.8 . Per part number 100% 
Test 

4.7.9 0.05% max. 100% 
Test 

4.7.1 Per specification 1.0% 
AQL 

1. Capacitors are packaged and shipped with Certifica- code lot. 3. Process and inspection data is maintained 
tion of Conformance. 2. Traceability to production and on file per NHB 5300.4 (lC). MIL-Q-9858 and MIL-STD-790. 
test records by permanent marking of parts with date 
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1500 CAPACITORS 

Cor:nponent Research ~R~ 

.001 

.0012 

.0015 

.0018 

.002 

.0022 

.0027 

.0033 

.0039 

.0047 
.005 
.0056 

.0068 

.0082 

.01 

.012 

.015 

.018 

.02 

.022 

.027 

.033 

.039 

.047 

.05 

.056 

.068 

.082 

.1 

.12 

.15 

.18 

.20 

.22 

.27 

.33 

.39 

.47 

.50 

.56 

.68 

.82 

VOLTAGE 
B=50VDC 
C=100VDC 
D=200VDC 

J118102 .235 .687 
J118122 .235 .687 
J118i52 .235 .687 

J118182 .235 .687 
J118202 .235 .687 
J118222 .235 .687 

J118272 .235 .687 
J118332 .235 .687 
J118392 .235 .687 

J118472 .235 .687 
Jl18502 .235 .687 
Jl18562 .235 .687 

Jl18682 .235 .687 
J118822 .235 .687 
H18103 .235 .687 

J118123 .235 .687 
J118153 .312 .687 
J118183 .312 .687 

J118203 .312 .687 
J118223 .312 .687 
Jl18273 .312 .687 

Jl18333 .312 .687 
J118393 .312 .687 
J118473 .312 .687 

J118503 .312 .687 
J118563 .312 .813 
J118683 .312 .813 

J118823 .312 .937 
J118104 .312 .937 
J118124 .312 1.063 

J118154 .312 1.063 
J118184 .400 1.063 
J118204 .400 1.063 

J118224 .400 1.063 
J118274 .400 1.063 
J11B334 .500 1.125 

J118394 .500 1.125 
J118474 .562 1.125 
J118504 .562 1.125 

J118564 .562 1.125 
J118684 .562 1.125 
J118824 .562 1.375 

S = Mylar sleeve 
X=Nosleeve 

CAPACITANCE 
TOLERANCE 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 
1.013 
1.013 

1.137 
1.137 
1.263 

1.263 
1.263 
1.263 

1.263 
1.263 
1.325 

1.325 
1.325 
1.325 

1.325 
1.325 
1.575 

G=2% 

J11C102 .235 .687 
J11C122 .235 .687 
J11C152 .235 .687 

J11C182 .235 .687 
J11C202 .235 .687 
J11C222 .235 .687 

JllC272 .235 .687 
JllC332 .235 .687 
Jl1C392 .235 .687 

JllC472 .235 .687 
JllC502 .235 .687 
JllC562 .235 .687 

J11C682 .235 .687 
J11C822 .235 .687 
JllCI03 .235 .687 

JllC123 .235 .687 
JllC153 .312 .687 
JllC183 .312 .687 

JllC203 .312 .687 
JllC223 .312 .687 
JllC273 .312 .813 

JllC333 .312 .813 
JllC393 .400 .813 
JllC473 .400 .813 

JllC503 .400 .813 
JllC563 .400 .813 
JllC683 .400 .813 

J11C823 .400 1.063 
J11CI04 .400 1.063 
JllC124 .500 1.125 

JllC154 .500 1.125 
JllC184 .500 1.125 
J11C204 .562 1.125 

J11C224 .562 1.125 
JllC274 .562 1.125 
J11C334 .562 1.125 

JllC394 .562 1.375 
JllC474 .670 1.375 
JllC504 

J11C564 
JllC684 
JllC824 

LEAD CODE 
A=Solderable leads: #22 

(.025") for .312" case dia. 
& smaller;#20 (.032") for 
.4()()1' case dia. & larger. 

F=l% 
D=l/2% 

B=l/4% 
A=.l% 

PICOFARAD CODE: First two digits represent significant figures. 
Last digit represents number of zeros to follow. Example: 104 = 
100,000 picofarads. 

J 11 

.887 J110102 .235 

.887 J110122 .235 

.887 J110152 .235 

.881 J110182 .235 

.887 Jll0202 .235 

.887 Jll0222 .235 

.887 J110272 .235 

.887 Jll0332 .235 

.887 Jll0392 .235 

.887 J110472 .235 

.887 J110502 .235 

.887 J110562 .235 

.887 Jll0682 .235 

.887 Jll0822 .235 

.887 J110103 .235 

.887 Jll0123 .235 

.887 Jll0153 .312 

.887 Jll0183 .312 

.887 Jll0203 .312 
.887 Jll0223 .312 

1.013 J110273 .312 

1.013 Jll0333 .400 
1.013 Jll0393 .400 
1.013 J110473 .400 

1.013 J110503 .400 
1.013 J110563 .400 
1.013 Jll0683 .400 

1.263 Jll0823 .500 
1.263 Jll0104 .500 
1.325 J110124 .500 

1.325 Jll0154 .562 
1.325 Jll0184 .562 
1.325 J110204 .562 

1.325 J110224 .562 
. 1.325 J110274 .670 
1.325 Jll0334 .670 

1.575 J110394 .562 
1.575 J110474 .670 

1500 

METALLIZED 
TEFLON 
CAPACITOR 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.813 1.013 

.813 1.013 

.813 1.013 

.813 1.013 

.813 1.013 
1.063 1.263 
1.063 1.263 

1.063 1.263 
1.063 1.263 
1.063 1.263 

1.125 1.325 
1.125 1.325 
1.375 1.575 

1.375 1.575 
1.375 1.575 
1.375 1.575 

1.375 1.575 
1.375 1.575 
1.375 1.575 

1.875 2.075 
1.875 2.075 

2.075 
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1500 CAPACITORS 1500 

Component Research ~R~ 
H 11 METALLIZED 

TEFLON 
CAPACITOR 

Metallized· teflon dielectric, hermetically sealed, extended metal film electrodes, axial 
leads isolated from case. 

Capacitors meet all environmetal requirements of MIL-C-83421, except vibration at 20g 
and shock at 50g. 

Referenced to 25°C 

-65°C 

+ 1250C 

+ 200°C 

±2.0% max. 

±3.0% max. 

±3.5% max. 

When measured at any two corresponding temperature 
points taken in five successive temperature cycles from 
-65°C to + 125°C. 

MINIMUM INSULATION RESISTANCE 
AT RATED DC VOLTAGE 

FOR VALUES OVER O.luF DIVIDE LIMIT SHOWN BY uF 
TO OBTAIN MIN IMUM I.R. EXAMPLE: AO.68uF CAPACI
TOR AT 25°C IS 1,000,000 +0.68 = 1,475,000 MEGOHMS. 

1,000,000 500,000 200,000 100,000 25,000 
Megohms-uF Megohms-uF Megohms-uF Megohms·uF Megohms-uF 

1 BURN·IN 48 hrs. minimum at 125°C, 4.7.2 No physical damage 100% 
at 140% rated DC voltage Test 

2 THERMAL AGING 10 cycles minimum from -65°C to 4.7.3 No physical damage 100% 
+1250 C Test 

3 SEAL TEST (FINE LEAK) Helium bomb 45 PSI for 1 hr. 4.7.5 1xlO·'atm! cm'! sec. 100% 
minimum, check for helium leak max. Test 

4 SEAL TEST (GROSS LEAK) Per MIL-C-83421 4.7.5 No continuous 100% 
bubble stream Test 

5 
DC HI-POT Apply 200% of rated DC voltage 4.7.6 No shorts 100'10 
(TERMINAL TO TERMINAL for 60 seconds minimum Test 
AND TERMINALS TO CASE) 

6 INSULATION RESISTANCE At 25°C at rated DC voltage 4.7.7 Per I.R. Table 100% 
(TERMINAL TO TERMINAL) Test 

7 % CAPACITANCE At 25°C at 1KHz 4.7.8 Per part number 100% 
TOLERANCE Test 

8 % DISSIPATION FACTOR At 25°C at 1KHz, valljes above 4.7.9 0.05% max. 100% 
1uF measure at O.lKHz Test 

9 VISUAL AND MECHANICAL For markinlJ, dimensions, and 4.7.1 Per specification 1.0% 
INSPECTION workmanship AQL 

1. Capacitors are packaged and shipped with Certifica- code lot. 3. Process and inspection data is maintained 
tion of Conformance. 2. Traceability to production and on file per NHB 5300.4 (lC), MIL-Q-9858 and MIL-STD-790. 
test records by permanent marking of parts with date 
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1500 CAPACITORS 

Component Research -IR~ 

.001 118102 .235 .687 .887 11C102 .235 .687 

.0012 118122 .235 .687 .887 11C122 .235 .687 

.0015 118152 .235 .687 .887 11C152 .235 .687 

.0018 118182 .235 .687 .887 11C182 .235 .687 
.002 118202 .235 .687 .887 11C202 .235 .687 
.0022 118222 .235 .687 .887 11C222 .235 .687 

.0027 118272 .235 .687 .887 llC272 .235 .687 

.0033 118332 .235 .687 .887 11C332 .235 .687 

.0039 118392 .235 .687 .887 11C392 .235 .687 

.0047 118472 .235 .687 .887 11C472 .235 .687 

.005 118502 .235 .687 .887 11C502 .235 .687 
.0056 118562 .235 .687 .887 11C562 .235 .687 

.0068 118682 .235 .687 .887 11C682 .235 .687 

.0082 118822 .235 .687 .887 llC822 .235 .687 

.01 118103 .235 .687 .887 11C103 .235 .687 

.012 118123 .235 .687 .887 11C123 .235 .687 
.015 118153 .312 .687 .887 11C153 .312 .687 
.018 118183 .312 .687 .887 11C183 .312 .687 

.02 118203 .312 .687 .887 11C203 .312 .6'87 

.022 118223 .312 .687 .887 11C223 .312 .687 

.027 118273 .312 .687 .887 11C273 .312 .813 

.033 118333 .312 .687 .887 11C333 .312 .813 

.039 118393 .312 .687 .887 11C393 .400 .813 

.047 118473 .312 .687 .887 11C473 .400 .813 

.05 118503 .312 .687 .887 11C503 .400 .813 

.056 118563 .312 .813 1.013 11C563 .400 .813 

.068 118683 .312 .813 1.013 11C683 .400 .813 

.082 118823 .312 .937 1.137 llC823 .400 1.063 

.1 118104 .312 .937 1.137 11C104 .400 1.063 

.12 118124 .312 1.063 1.263 11C124 .500 1.125 

.15 118154 .312 1.063 1.263 11C154 .500 1.125 

.18 118184 .400 1.063 l.263 11C184 .500 1.125 

.20 118204 .400 1.063 1.263 11C204 .562 1.125 

.22 118224 .400 1.063 1.263 11C224 .562 1.125 

.27 118274 .400 1.063 1.263 11C274 .562 1.125 

.33 118334 .500 1.125 1.325 11C334 .562 1.125 

.39 118394 .500 1.125 1.325 11C394 .562 1.375 

.47 118474 .562 1.125 1.325 11C474 .670 1.375 

.50 118504 .562 1.125 1.325 llC504 .670 1.375 

.56 118564 .562 1.125 1.325 llC564 .670 1.375 

.68 118684 .562 1.125 1.325 11C684 .670 1.875 

.82 118824 .562 1.375 1.575 11C824 .670 1.875 

1.0 118105 .670 1.375 1.575 11C105 .670 1.875 
1.5 118155 .670 1.875 2.075 11C155 .750 1.875 
2.0 118205 .670 1.875 2.075 llC205 1.00 1.875 

LEAD CODE 
A=Solderable leads: #22 

(.025") for .312" case dia. 
& smaller;#20 (.032") for 
.400" case dia. & larger. 

X=No sleeve 

CAPACITANCE 
F=I% 

TOLERANCE 

VOLTAGE 
B=50VDC 
C=100VDC PICOFARAD CODE: First two digits represent significant figures. 
D=200VDC Last digit represents number of zeros to follow. Example: 104 = 

100,000 picofarads. 

.887 110102 
.887 110122 
.887 110152 

.887 110182 

.887 110202 

.887 110222 

.887 110272 

.887 110332 

.887 110392 

.887 110472 

.887 110502 

.887 110562 

.887 110682 

.887 110822 

.887 110103 

.887 110123 

.887 110153 

.887 110183 

.887 110203 

.887 110223 
1.013 110273 

1.013 110333 
1.013 110393 
1.013 110473 

1.013 110503 
1.013 110563 
1.013 110683 

1.263 110823 
1.263 110104 
1.325 110124 

1.325 110154 
1.325 110184 
1.325 110204 

1.325 110224 
1.325 110274 
1.325 110334 

1.575 110394 
1.575 110474 
1.575 110504 

1.575 110564 
2.075 110684 
2.075 110824 

1500 

H 11 METALLIZED 
TEFLON 
CAPACITOR 

.235 .687 .887 

.235 .687 .887 

.235 .687 .887 

.235 .687 .887 

.235 .687 .887 

.235 .687 .887 

.235 .687 .887 

.235 .687 .887 

.235 .687 .887 

.235 .687 .887 

.235 .687 .887 

.235 .687 .887 

.235 .687 .887 

.235 .687 .887 

.235 .687 .887 

.235 .687 .887 
.312 .687 .887 
.312 .813 1.013 

.312 .813 1.013 

.312 .813 1.013 

.312 .813 1.013 

.400 .813 1.013 

.400 1.063 1.263 

.400 1.063 1.263 

.400 1.063 1.263 
.400 1.063 1.263 
.400 1.063 1.263 

.500 1.125 1.325 

.500 1.125 1.325 

.500 1.375 1.575 

.562 1.375 1.575 

.562 1.375 1.575 

.562 1.375 1.575 

.562 1.375 1.575 

.670 1.375 1.575 

.670 1.375 1.575 

.562 1.875 2.075 

.670 1.875 2.075 

.670 1.875 2.075 

.670 1.875 2.075 

.750 1.875 2.075 

.750 1.875 2.075 

14---_ 1.625 MINIMUM TYP 

-8--- A --(-
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1500 CAPACITORS 1500 

Component Research ~R~ 
J93 POLYSTYRENE 

CAPACITOR 

5,000,000 MEGOHM MIN. INSULATION RESISTANCE FOR VALUES O.luF AND LESS. 

0.02% MAXIMUM DIELECTRIC ABSORPTION. 

0.1% MAXIMUM SHELF DRIFT FOR 10 YEARS (OR IN NORMAL USE). 

UYILIZES CRC UNIQUE PATENTED, RUGGED, LOW LOSS LEAD TERMINATIONS, QUALIFIED FOR ALL HI-REL 
PROGRAMS. 

HERMETICALLY SEALED, HIGH RELIABILITY SCREENED FOR CRITICAL AEROSPACE PROGRAMS. 

100% RELIABILITY SCREENING, INCLUDES TEMPERATURE CYCLING, FINE LEAK TEST, AC SQUARE 
WAVE TEST. 

SIMILAR GENERIC PARTS HAVE BEEN QUALIFIED FOR TRIDENT PROGRAM. 

AVAILABLE IN ±0.1% TO ±10% CAPACITANCE TOLERANCE FROM 50VDC TO 400VDC. 

AC AND DC RATED. 

TYPICAL 
APPLICATIONS 

TEST RESULTS FOR 75 
SERIES N53 CAPACI· 
TORS LIFE TESTED FOR 
2000 HOURS AT +85°C 
AT 140% OF RATED DC 
VOLTAGE. THERE WERE 
NO FAILURES FOR THIS 
TEST. N53 CAPACITORS 
ARE THE SAME CON· 
STRUCTION AND DE· 
SIGN as J93 SERIES 
CAPACITORS. 

CHANGE 

WITH 

TEMPERATURE 

% DISSIPATION 

1o..I::---+_+--j_-f--_-+-+_+--j:~:5 FACTOR 1

.02 

WITH 
.005 

IN MEGOHMS 
(0.1 pF OR LESS) 

TEMPERATURE o 

~--+-+-~-~--+-+-+-~I~ % VOLTAGE 

• CRITICAL TIMING CIRCUITS • FEEDBACK CIRCUITS 

• FIXED TUNING CIRCUITS • POWER SUPPLY FILTERING 

• FILTERING • GYRO CIRCUITS 
• TEMPERATURE COMPENSATION • PULSE FORMING NETWORKS 

• COUPLING AND DECOUPLING • INTEGRATING CIRCUITS 

COMPONENT RESEARCH CO., INC .• 165526THSTREET' SANTA MONICA. CALIF. 90404 • (213)829-3615. FAX: (213)829-9584 
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1500 CAPACITORS 

Component Research -lRI-

1 

2 
THERMAL AGING 

3 
SEAL TEST (FINE LEAK) 

4 SEAL TEST (GROSS LEAK) 

AC SQUARE WAVE 
5 (TERMINAL TO TERMINAL) 

DC HI·POT 
6 (TERMINAL TO TERMINAL 

AND TERMINALS TO CASE) 

7 INSULATION RESISTANCE 
(TERMINAL TO TERMiNAL) 

8 % CAPACITANCE 
TOLERANCE 

9 % DISSIPATION FACTOR 

10 VISUAL AND MECHANICAL 
INSPECTION 

0.001 TO 
O.luF 

GREATER 
THANO.1uF 

From -65°C to +85°C, 5 cycles min. 

Helium bomb 45 PSI for 1 hr. 
minimum, check for helium leak 

Place in 85°C hot water for 60 seconds 
minimum and observe for bubbles 

Apply 100Hz square wave at a peak to 
peak voltage of 3 times DC rated 
voltage for 60 seconds minimum. 
Do not exceed 800 volts peak to peak. 

Apply 200% of rated DC voltage 
for 60 seconds minimum 

At 25°C at rated DC voltage 

At 25°C at 1KHz 

At 25°C at 1KHz, values above 
luF measured at O.IKHz 

For marking, dimensions, and 
workmanship as required. 

1500 

J9'3 POLYSTYRENE 
CAPACITOR 

4.7.3 There shall be 
no physical damage Test 

4.7.5 lxl06atml cm31 sec. 100% 
max. Test 

4.7.5 No continuous 100% 
bubble stream Test 

4.7.6 No shorts 100% 
Test 

4.7.6 No shorts 100% 
Test 

4.7.7 Per I.R. Table 100% 
Test 

4.7.8 Per part number 100% 
Test 

4.7.9 0.02% max. 100% 
Test 

4.7.1 Per specification 1.0% 
AQL 

COMPONENT RESEARCH CO., INC. -165526THSTREET· SANTAMONlCA,CALlF.90404· (213) 829-3615,\FAX: (213)829-9584 
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1500 CAPACrTORS 

Component Research -IR. 

.0018 938182 

.002 938202 

.0022 938222 

.0027 938272 

.0033 938332 

.0039 938;J92 

.0047 938472 

.005 938502 

.0056 938562 

.0068 938682 

.007.5 938752 

.0082 938822 

.01 938103 

.012 938123 

.015 938153 

.018 938183 

.02 938203 

.022 938223 

.027 938273 

.033 938333 

.039 938393 

.047 938473 

.05 938503 

.056 938563 

.068 938683 

.015 938753 

.082 938823 

.1 938104 

.12 938124 

.15 938154 

.18 938184 

.20 938204 

.22 938224 

.27 938274 

.33 938334 

.39 938394 

,47 938474 
.50 938504 
.56 938564 

.68 938684 

.75 938754 

.82 938824 

1.0 
1.2 
1.5 

1.8 
2.0 
2.2 

2.5 
2.7 

.193 .562 .662 93C182 .193 .687 

.193 .562 .662 93C202 .193 .687 

.193 .562 .662 93C222 .193 .687 

.193 .562 '.662 93C272 .193 .687 

.193 .562 .662 93C332 .193 .687 

.193 .56!! .662 93C392 .193 .687 

.193 .562 .• 662 93C472 .193 .687 .787 930472 

.193 .562 .662 93C502 .193 .687 .787 930502 

.193 .562 .662 93C562 .193 .687 .787 930562 

.193 .562 .662 93C682 .193 .687 .787 930682 

.193 .687 .787 93C752 .193 .813 .913 930752 
.193 .687 .787 93C822 .193 .813 .913 930822 

.193 .687 .787 93C103 .193 .813 ;913 930103 

.193 .687 .787 93C123 .193 .813 .913 930123 

.235 .687 .787 93Cl53 .235 .813 .913 930153 

.235 .813 .913 93C183 .312 .813 .913 930183 

.235 .813 .913 93C203 .312 .813 .913 930203 

.235 .813 .913 93C223 .312 .813 .913 930223 

.235 .813 .913 93C273 .312 .813 .913 930273 

.235 .813 .913 93C333 .312 .813 .913 930333 

.312 .813 .913 93C393 .400 .813 .913 930393 

.312 .813 .913 93C473 .400 .813 .913 930473 

.312 .813 .913 93C503 .400 .813 .913 930503 

.312 .813 .913 93C563 .400 .813 .913 930563 

0400 .813 .913 93C683 ADO 1.063 1.163 930683 
.400 .813 .913 93C753 .400 1.063 1.163 930753 
.400 .813 .913 93C823 .400 1.063 1.163 930823 

.400 .813 .913 93C104 .400 1.063 1.163 930104 

.400 .813 .913 93C124 0400 1.063 1.163 930124 

.400 1.063 1.163 93Cl54 .500 1.125 1.225 930154 

.400 1.063 1.163 93C184 .500 1.125 1.225 930184 
0400 1.063 1.163 93C204 .500 1.125 1.225 930204 
.400 1.063 1.163 93C224 .500 1.125 1.225 930224 

.500 1.125 1.225 93C274 .500 1.375 1.475 930274 

.500 1.125 1.225 93C334 .500 1.375 1.475 930334 

.500 1.375 1.475 93C394 .562 1.375 1.475 930394 

.562 1.375 1.475 93C474 .670 1.375 1.475 930474 

.562 1.375 10475 93C504 .670 1.375 1.475 930504 

.562 1.375 1.475 93C564 .670 1.375 1.475 930564 

.670 1.375 10475 93C684 

.670 1.875 1.975 93C754 

.670 1.875 1.975 93C824 

.670 1.875 1.975 93C105 

.750 1.875 1.975 93C125 

.750 1.875 1.975 93C155 

93C185 1.000 '2.375 2.475 
93C205 1.000 2.375 2.475 

LEAD CODE 
W=Tinned cORper clad steel: 

#22 (.025') for .312" case 
dia. & sma lIer; #20 (.032") 
for .400"& .500" case dia. 

C =Tinned oxygen-free 
copper: #18 (.040") for 
.562" case dia. & larger. 

'pICOFARAD CDDE: First two digits represent significant figures. 
l.ast digit represents number of zeros to follow. Example: 104 = 
100,000 picofarads. 

.235 .687 

.235 .687 

.235 .687 

.235 .687 

.235 .687 

.235 .687 

.235 .687 
.235 .687 
.235 .687 

.235 .687 

.235 .813 
.235 .813 

.235 

.235 

.312 

.400 .813 
ADO .813 
.400 .813 

0400 .813 
.400 .813 
.400 1.063 

.400 1.063 

.400 1.063 

.400 1.063 

.500 1.125 

.500 1.125 

.500 1.125 

.500 1.125 

.500 1.125 

.500 1.375 

.500 1.375 

.500 1.375 

.500 1.375 

.562 1.375 

.562 1.375 
.670 1.375 

.670 1.875 

.670 1.875 

.670 1.875 

1500 

J 93 POLYSTYRENE 
CAPACITOR 

.787 93E182 .312 .687 .787. 

.787 93£202 .312 .687 .787 

.787 93E222 .312 .687 .787 

.787 93E272 .312 .687 .787 

.787 93£332 .312 .687 .787 

.787 93E392 .312 .687 .787 

.787 93E472 .312 .687 .787 

.787 93E502 .312 .687 .787 

.787 93£562 .312 .687 .787 

.787 93£682 .312 .687 .787 

.913 93£752 .312 .813. .913 

.913 93£812 .312 .813 .913 

.913 93E103 .312 .813 .913 

.913 93E123 .312 .813 .913 

.913 93£153 .400 .813 .913 

.913 93£183 .400 1.063 1.163 

.913 93£203 .400 1.063 1.163 

.913 93£223 .400 1.063 1.163 

.913 93E273 0400 1.063 1.163 
:913 93E333 0400 1.063 1.163 

1.163 93£393 .500 1.125 1.225 

1.163 93£473 .500 1.125 1.225 
1.163 93E503 .500 1.125 1.225 
1.163 93E563 .500 1.125 1.225 

1.225 93E583 1.375 1.475 
1.225 93E753 1.375 1.475 
1.225 93E823 1.375 10475 

1.225 93£104 .500 1.375 10475 
1.225 93El24 .500 1.375 1.475 
1.475 93E154 .562 1.375 1.475 

1A75 93£184 .562 1.375 1.475 
1.475 93£204 .562 1.375 1.475 
1.475 93£224 .562 1.375 1.475 

1.475 93E274 .670 1.375 1.475 
1.475 93£334 .670 1.375 10475 
10475 93E394 .670 1.875 1.975 

1.975 93£474 .750 1.875 1.975 
1.975 93£504 .750 1.875 1.975 
1.975 93£564 .750 1.875 1.975 
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1500 CAPACITORS 1500 

Component Research ~RI-

200% DC volts 

±2% maximum capacitance 
change 

1. THE COMBINED DC AND AC VOLTAGES SHOULD NOT EXCEED 
THE DC RATINGS, SEE FIGURE. 

2. CAPACITORS MAY BE OPERATED AT HIGHER FREQUENCIES, 
AT REDUCED RMS VOLTAGE SUCH THAT MAX. AC CURRENT 
RATINGS ARE NOT EXCEEDED. 

3. TYPE A52 CAPACITORS CAN HANDLE MUCH HIGHER PULSE 
REpETITION RATES THAN METALLIZED CAPACITORS. 

A52 FO'L . POLYCARBONATE 
CAPACITOR 

except vibration and 

At 25°C at a peak to peak voltage of 3 times rated DC 
voltage, terminal to terminal per MIL-C-83421. 

At 25°C from terminal to terminal and terminals to case 
for 60 seconds minimum. 

From -55°C to + 125°C. 

__ J.~ r- ~~~ UPPER PEAK 
DC RATING i-V· V~ ---T 
CAPA~~TOR CIRCUIT PE-A-K-T-O'--P-E-A-K=:J---'-

~~T,::g:KING RIPPLE VOLTAGE 

DERATE ABOVE 1000 e 
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1500 

Component Research ~R~ 

.001 .193 .562 

.0012 .193 .562 

.0015 .193 .562 

.0018 .193 .562 

.002 .193 .562 

.0022 .193 .562 

.0027 .193 .562 

.0033 .193 .562 

.0039 .193 .562 

.0047 .193 .562 

.005 .193 .562 

.0056 .193 .562 

.0068 .193 .687 

.0075 .193 .687 

.0082 .193 .687 

.01 

.012 

.015 

.235 

.235 

.235 

.687 

.687 

.687 

.018 .312 .687 

.02 .312 .687 

.022 .312 .687 

.027 

.033 

.039 

.047 
.05 
.056 

.068 

.075 

.082 

.1 

.12 

.15 

.18 

.2 

.22 

.312 .687 

.312 .687 

.312 .813 

.312 .813 

.400 .813 

.400 .813 

.400 

.400 

.400 

.813 

.813 

.813 

.400 1.063 

.400 1.063 

.400 1.063 

.400 1.063 

.500 1.125 

.900 1.125 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60 

.038 .193 .562 

.045 .193 .562 

.056 .193 .562 

.067 .193 .562 

.075 .193 .562 

.083 .193 .562 

.101 .193' .562 

.124 .193 .562 

.146 .193 .562 

.176 .193 .687 

.188 .193 .687 
.210 .193 .687 

.255 .193 .687 

.282 .235 .687 

.308 .235 .687 

.375 .235 

.451 .235 

.561 .312 

.687 

.687 

.687 

120 
120 
120 

120 
120 
120 

120 
120 
120 

120 
120 
120 

120 
120 
120 

120 
120 
120 

60 
60 
60 

.674 .312 .687 120 

.750 .312 .687 120 

.822 .312 .687 120 

60 1.02 .312 
60 1.22 .312 
60 1.46 .400 

60 1.76 .400 
60 1.88 .400 
60 2.07 .400 

53 
50 
49 

2.2 
2.4 
2.5 

.400 

.400 

.400 

.813 120 

.813 120 

.813 120 

.813 120 
.813 120 
.813 120 

1.063 
1.063 
1.063 

120 
120 
120 

44 2.7 
37 2.8 
37 2.9 

.500 1.125 

.500 1.125 

.500 1.125 

120 
120 
120 

27 3.0 
26 3.3 
25 3.4 

.500 1.375 

.500 1.375 

.500 1.375 

120 
120 
120 

1.375 120 
1.375 120 

CAPACllORS 

120 
120 
120 

120 
120 
120 

120 
120 
120 

120 
120 
120 

120 
120 
120 

.075 .193 

.090 .193 

.112 .193 

.135 .193 

.150 .193 

.165 .193 

.202 .193 

.247 .193 

.293 .193 

.353 .193 

.375 .193 

.420 .193 

.511 .235 

.563 .235 

.615 .235 

120 .750 .312 
120 .902 .312 
120 1.12 .312 

.562 

.562 

.562 

.562 

.562 

.562 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

180 
180 
180 

180 
180 
180 

180 
180 
180 

180 
180 
180 

180 
180 
180 

180 
180 
180 

120 1.35 .312 .687 180 
112 1.4 .312 .813 180 
110 1.5 .312 .813 180 

106 1.8 
98 2.0 
90 2.2 

82 2.4 
80 2.5 
73 2.5 

65 
61 
59 

2.7 
2.9 
3.0 

55 3.4 
48 3.6 
46 4.00 

40 4.50 
38 4.75 
37 5.00 

33 5.50 
29 6.00 

.312 

.400 

.400 

.813 180 

.813 180 

.813 180 

.400 .813 180 
.400 1.063 180 
.400 1.063 180 

.400 1.063 

.400 1.063 

.500 1.125 

.500 1.125 

.500 1.125 

.500 1.375 

.500 1.375 

.562 1.375 

.562 1.375 

180 
180 
180 

180 
180 
180 

180 
180 
180 

W=Tinned copper clad steel: 
#22 (.025") for .312" case 
dia.&smaller; #20(.032") 
for .400" & .500" case dia. 

1500 

A52 FOIL . POLYCARBONATE 
CAPACITOR 

180 
180 
180 

180 
180 
180 

180 
180 
180 

180 
180 
180 

180 
180 
180 

.113 .193 

.135 .193 

.169 .193 

.202 .193 

.225 .193 

.248 .193 

.304 .193 

.371 .193 

.439 .193 

.529 .235 

.562 .235 

.623 .235 

.312 

. 312 

.312 

180 1.13 .312 
172 1.3 .312 
150 1.4 .312 

.687 240 

.687 240 

.687 240 

.687 240 

.687 240 

.687 240 

.687 240 

.687 240 

.687 240 

.687 240 

.687 240 

.687 240 

.687 240 

.687 240 . 

.687 240 

.687 240 

.687 240 
.813 240 

134 1.5 .312 .813 240 
132 1.65 .400 .813 240 
130 1.8 .400 .813 240 

118 2.0 
108 2;2 
98 2.4 

.400 .813 

.400 1.063 

.400 1.063 

240 
240 
240 

85 2.5 
83.2 2.6 
78 2.7 

.400 1.063 240 
.500 1.125 240 
.500 1.125 240 

67 2.8 
63 3.0 
61 3.15 

.500 1.125 

.500 1.375 

.500 1.375 

56 3.50 .562 1.375 
53 4.00 .562 1.375 
48 4.50 .562 1.375 

45 5.00 
455.63 
45 6.00 

240 
240 
240 

240 
240 
240 

240 .15 
240 .18 
240 .22 

240 .27 
240 .30 
240 .33 

240 .4 
240 .5 
240 .6 

240 .7 
240 .75 
240 .85 

240 1.0 
240 1.13 
240 1.23 

224 
200 
190 

1.4 
1.5 
1.8 

178 2.0 
168 2.1 
158 2.2 

148 2.5 
130 2.7 
117 2.9 

102 3.0 
102 3.2 
100 3.5 

96 
97 
98 

85 
75 
53 

4.0 
4.6 
5.0 

5.3 
5.6 
6.0 

C =Tinned oxygen-free .----:-----+-----=----:::.----1 

VOLTAGE 
C=100VDC 
D=200VDC 
V=300.VDC 
E=400VDC 

CAPACITANCE 
TOLERANCE 

copper: #18 (.040") for 
.562" case dia. & larger. 

K=lO% 
J =5% 

G=2% 
F=l% 

PICOFARAD CODE: First two digits represent significant figures. 
Last digit represents number of zeros to follow. Example: 104 = 
100,000 picofarads. 

COMPONENT RESEARCH CO., INC.· 165526THSTREET' SANTAMONICA,CALlF.90404· (213)829-3615, FAX: (213)829-9584 
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.033 B52F333KXC .400 1.063 400 400 
.039 B52F393KXC .400 1.063 400 400 
.047 B52F473KXC .500 1.125 400 400 

.056 B52F563KXC .500 1.125 400 400 

.068 B52F683KXC .500 1.125 400 400 

.075 B52F753KXC .500 1.375 400 400 

.082 B52F823KXC .500 1.375 400 400 

.092 B52F923KXC .562 1.375 400 400 

.1 

.12 

.15 

.18 

.22 

.27 

.33 

.39 

.47 

.56 

.68 

.75 

.82 

B52F104KXC .562 1.375 400 400 

B52F124KXC .562 1.375 400 400 
B52F154KXC .562 1.375 400 400 
B52F184KXC .670 1.375 400 400 

B52F224KXC .670 1.375 400 400 
B52F274KXC .670 1.875 400 400 
B52F334KXC .670 1.875 400 400 

B52F394KXC .670 1.875 400 400 
B52F474KXC .750 1.875 400 400 
B52F564KXC .750 1.875 400 400 

B52F684KXC .750 2.375 400 400 
B52F754KXC .750 2.375 400 400 
B52F824KXC .750 2.375 400 400 

ORDERING INFORMATION: All part numbers· 
listed in tables have a capacitance tolerance of 
±lO% and are supplied with bare metal (un
sleeved) cases. 

TECHNICAL INFORMATION: These capacitors 
can be damaged when you solder to the lead 
wires due to possible overheating that can 
occur. Place a suitable heat sink on the lead 
wire between the solder beads on the hermetic 
seal and the area of wire lead to be soldered. 

For initial design, when operating the capa
citors at high current levels it is s,uggested that 
you monitor the capacitor heat rise on the 
leads adjacent to the solder beads to verify 
that it does not exceed 20°C above ambient. 

All maximum current ratings shown should 
result in less than 20°C heat rise with con
tinuous duty operation under normal convec
tion conditions. 

Avoid tearing of solder beads when bending 
wire leads by using a suitable clamping fixture 
for lead bending. . 

CAPACITORS 1500 

B52 FOIL 
POL YCARBONATE 

360 
308 
306 

255 
235 
235 

235 
230 
220 

200 
160 
155 

127 
118 
97 

82 
77 
64 

53 
53 
49 

CAPACITOR 

3.0 B52P333KXC .500 1.375 600 600 600 
3.0 B52P393KXC .500 1.375 600 600 513 
3.6 B52P473KXC .500 1.375 600 600 426 

3.6 B52P563KXC .500 1.375 600 600 357 
4.0 B52P683KXC .562 1.375 600 600 353 
4.4 B52P753KXC .562 1.375 600 600 320 

4.8 B52P823KXC .562 1.375 600 600 293 
5.3 B52P923KXC .670 1.375 600 600 305 
5.5 B52P104KXC .670 1.375 600 600 280 

6.0 B52P124KXC .670 1.375 600 600 233 
6.0 B52P154KXC .670 1.875 600 600 214 
7.0 B52P184KXC .670 1.875 600 600 178 

7.0 B52P224KXC .670 1.875 600 600 146 
8.0 B52P274KXC .750 1.875 600 600 133 
8.0 B52P334KXC .750 1.875 600 600 109 

8.0 B52P394KXC .750 2.375 600 600 103 
9.0 B52P474KXC .750 2.375 600 600 85.1 
9.0 

9.0 
10.0 
10.0 

PART DIMENSIONS AND TOLERANCES 

11.625 MIN.t- L :.12...., 
TYP. I .06 I 

LEAD SIZE 

.10 MAX, TYP. 

JIr=:=:c--

.041 ±.003 (#18AWG) TINNED COPPER FOR 
CASE DIAMETER .400 & LARGER 

5.0 
5.0 
5.0 

5.0 
6.0 
6.0 

6.0 
7.0 
7.0 

7.0 
8.0 
8.0 

8.0 
9.0 
9.0 

10.0 
10.0 

COMPONENT RESEARCH CO., INC .• 165526THSTREEf· SANTAMONICA,CALlF.90404· (213)829-3615, FAX: (213)829-9584 
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ORDERING INFORMATION: All part numbers 
listed in tables have a capacitance tolerance of 
±10% and are supplied with bare metal (un
sleeved) cases. 

TECHNICAL INFORMATION: These capacitors 
can be damaged when you solder to the lead 
wires due to possible overheating that can 
occur. Place a suitable heat sink on the lead 
wire between the solder beads on the hermetic 
seal and the area of wire lead to be soldered. 

For initial design, when operating the capa
citors at high current levels it is suggested that 

. you monitor the capacitor heat rise on the 
leads adjacent to the solder beads to verify 
that it does not exceed 20°C above ambient. 

Afl maximum current ratings shown should 
result in less than 20°C heat rise with con
tinuous duty operation under normal convec
tion conditions. 

Avoid tearing of solder beads when bending 
wire leads by using a suitable clamping fixture 
for lead bending. 

CAPACITORS 1500 

B 12 METALLIZED 
PO LYCAR BONATE 
CAPACITOR 

PART DIMENSIONS AND TOLERANCES 

1"~~~ "'Nr- L :!::~1 ... - .... 
.10 MAX. TYP. 

LEAD SIZE 
.032 ±.003 (#20AWG) TINNED COPPER-CLAD 
STEEL FOR CASE DIAMETER .312 

.041 ±.003 (#18AWG) TINNED COPPER FOR 
CASE DIAMETER .400 & LARGER 

COMPONENT RESEARCH CO., INC . • 165526THSTREh· SANTAMONICA,CALlF.90404 • (213)829-3615, FAX (213)829-9584 

A.1048 (PAGE 28, COMPONENT RESEARCH) For manufacturers' sales offices, see yellow pages EEM 1991 



1500 

Component Research -IR~ 

.033 855F333KXC .400 1.063 400 400 

.039 B55F393KXC .400 1.063 400 400 

.047 855F473KXC .500 1.125 400 400 

.056 B55F563KXC .500 1.125 400 400 

.068 B55F683KXC .500 1.125 400 400 

.075 B55F753KXC .500 1.375 400 400 

.082 B55F823KXC .500 1.375 400 400 

.092 B55F923KXC .562 1.375 400 400 

.1 B55F104KXC .562 1.375 400 400 

.12 B55F124KXC .562 1.375 400 400 

.15 B55F154KXC .562 1.375 400 400 

.18 855F184KXC .670 1.375 400 400 

.22 B55F224KXC .670 1.375 400 400 

.27 855F274KXC .670 1.875 400 400 
• 33 B55F334KXC .670 1.875 400 400 

.39 B55F394KXC .670 1.875 400 400 

.47 855F474KXC .750 1.875 400 400 

.56 855F564KXC .750 1.875 400 400 

.68 B55F6B4KXC .750 2.375 400 400 

.75 B55F754KXC .750 2.375 400 400 

.82 B55F824KXC .750 2.375 400 400 

ORDERING INFORMATION: All part numbers 
listed in tables have a capacitance tolerance of 
± 10% and are supplied with bare metal (un
sleeved) cases. 

TECHNICAL INFORMATION: These.capacitors 
can be damaged when you solder to the lead 
wires due to possible overheating that can 
occur. Place a suitable heat sink on the lead 
wire between the solder beads on the hermetic 
seal and the area of wire lead to be soldered. 

For initial design, when operating the capa
citors at high current levels it is suggested that 
you monitor the capacitor heat rise oli the 
leads adjacent to the solder beads to verify 
that it does not exceed 20°C above ambient. 

All maximum current ratings shown should 
result in less than 20°C heat rise with con
tinuous duty operation under normal convec
tion conditions. 

Avoid tearing of solder beads when bending 
wire leads by using a suitable clamping fixture 
for lead bending. 

CAPACITORS 1500 

400 
400 
400 

357 
294 
320 

293 
305 
280 

233 
187 
178 

146 
133 
109 

92.7 
102.0 
85.7 

70.6 
74.6 
68.3 

B55 FOIL 
POL YPROPYLEN E 
CAPACITOR 

4 855P333KXC .500 1.375 600 600 600 6 
4 B55P393KXC .500 1.375 600 600 600 6 
5 B55P473KXC .500 1.375 600 600 511 6 

5 B55P563KXC .500 1.375 600 600 428 6 
5 855P683KXC .562 1.375 600 600 412 7 
6 B55P753KXC .562 1.375 600 600 373 7 

6 855P823KXC .562 1.375 600 600 342 7 
7 B55P923KXC .670 1.375 600 600 34B 8 
7 855P104KX!! .670 1.375 600 600 360 8 

7 B55P124KXX .670 1.375 600 600 266 8 
7 B55P154KXC .670 1.875 600 600 214 8 
8 B55P1B4KXC .670 1.875 600 600 200 9 

8 B55P224KXC .670 1.875 600 600· 164 9 
9 B55P274KXC .750 1.875 600 600 178 12 
9 B55P334KXC .750 1.875 600 600 145 . 12 

9 B55P394KXC .750 2.375 600 600 144 14 
12 855P474KXC .750 2.375 600 600 119 14 
12 

12 
14 
14 

PART DIMENSIONS AND TOLERANCES 

l";~~ "'Nj- L ~:~61 
...... --

.10 MAX, TYP. 

LEAD SIZE 
.041 ±.003 (#18AWG) TINNED COPPER FOR 
CASE DIAMETER .400 & LARGER 
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.22 400 

.27 400 

.33 400 

.39 400 400 

.47 400 

.56 agg 400 

1.875 400 400 
1.875 400 400 
1.875 400 400 

.750 2.375 400 400 

.Z50 2.375 400 400 

.750 2.375 400 400 

ORDERING INFORMATION: All part numbers 
listed in tables have a capacitance tolerance of 
±10% and are supplied with bare metal (un
sleeved) cases. 

TECHNICAL INFORMATION: These capacitors 
can be damaged when you solder to the lead 
wires due to possible overheating that can 
occur. Place a suitable heat sink on the lead 
wire between the solder beads on the hermetic 
seal and the area of wire lead to be soldered. 

For initial design, when operating the capa
citors at high current levels it is suggested that 
you monitor the capacitor heat rise on the 
leads adjacent to the solder 'beads to verify 
that it does not exceed 20°C above ambient. 

All maximum current ratings shown should 
result in less than 20°C heat rise with con
tinuous duty operation under normal convec
tion conditions. 

Avoid tearing of solder beads when bending 
wire leads by using a suitable clamping fixture 
for lead bending. 

CAPACITORS 1500 

72.1 
68.1 
57 

47 
58.6 
53.7 

56.6 
52 
43.3 

7 
8 
8 

8 
11 
11 

13 
13 
13 

.750 

.750 
1.0 

B 15 METALLIZED 
POL YPROPYLENE 
CAPACITOR 

1.375 600 
1.875 600 
1.875 600 

1.875 600 600 
1.875 600 600 
1.875 600 600 

600 600 
600 600 
600 600 

127 
118 
96.8 

82.4 
93.6 
78.5 

64.7 
69.3 
63.4 

3.5 
3.5 
3.5 

3.5 
3.5 
4 

7 
8 
8 

8 
11 
11 
11 
13 
15 

PART DIMENSIONS AND TOLERANCES 

11,625 MIN. 14- L ~.12 -I 
TYP. I .06 I .10 MAX, TYP. 

...... --

LEAD SIZE 
.032 ±.003 (#20AWG) TINNED COPPER-CLAD 
STEEL FOR CASE DIAMETER .312 
.041 ±.003 (#18AWG) TINNED COPPER FOR 

. CASE DIAMETER .400 & LARGER 
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1500 CAPACITORS 

Custom Capacitors 
Per VourDesign! ! ! 

High Voltage 
Oil Filled 

Our Capacitors & Their Applications 
We offer a wide variety of high voltage oil filled capacitors ... in 

many different container configurations. . .as well as dielectric 
systems for various applications. 

We specialize in custom designs. 

Detailed DATA SHEET Available For Each Capacitor Series! 
Send For Our PRODUCT APPLICATION BROCHURE Today! 

1500 

The Condenser Products Corporation 
2131 Broad Street Brooksville, FL 34609 

Tel. (904) 796-3561 FAX (904) 799-0221 
EEM 1991 For manufacturers' sales offices, see yellow pages A·1051 



1500 CAPACITORS 1500 

CORNELL 
DUB1LlER 1605 East Rodney French Blvd. • P.O. Box B-967. New Bedford, MA 02741-9990 

Phone: (508) 996-8561 • Fax: (508) 996-3830 

FILM CAPACITORS 
Dielectric Style CDE Type Capacitance Voltage Te"lfa~,:!ure Dissipation Insulation Withstanding Product Applications (IlF) Range Factor Resistance Voltage Strengths 

Radial 
DLM .001-.47 100WVdc -55°C-+12SoC' 1% Max. 30,000 MO Min. 2S0% Small Footprint General Purpose 

Epoxy Dipped (63 Vac) Miniature Size Inductive Style 
Radial 

DLR . 001-.68 100 WVdc -SsoC-+ 12SoC' 1% Max . 30,000 MO Min. 2S0% Compact Size General Purpose 
Epoxy Dipped (63 Vac) Auto Insertable Inductive Style 

Radial 
DMT . 001-1.0 100-600 WVdc -S5°C-+12SoC' 1% Max . 30,000 MOXIlF 250% Wide Range of General Purpose 

Polyester Epoxy Dipped (63-220 Vac) 100,000 MO Min. Cap. and Voltage 
Film-Foil Axial- Oval .01-S SO-600 WVdc . -5SoC-+ 125°C' .75% Max . 30,000 MOXIlF 2S0% Low Profile Circuit Cards 

Wrap & Filled , MFP (35-220 vac) 100,000 MO Min. General Purpose 
Axial - Round 

WMC . 00047-.47 80-400 WVdc -SsoC-+125°C' .75% Max . 30,000 MOXIlF 250% Miniature Size Modules 
Wrap & Filled (50-200 Vac) 100,000 MO Min. General Purpose 
Axial - Round 

WMF .001-S 50-600WVdc -SsoC-+12SoC' .75% Max. 30,000 MOXIlF 2S0% Wide Range of Commercial 
Wrap & Filled (35-220 Vac) 100,000 MO Min. Cap. and Voltage Industrial 

Radial 
DMM . 01-10 100-630 WVdc -S5°C-+ 12SoC' 1% Max . 5,000 MOXIlF 175% Optional Lead Spacing CD Applications 

Epoxy Dipped (63-220 vac) 10,000 MO Min. Self Healing General Purpose 
Radial 

DMMA .01-5 125-480 WVdc -5soC-+l0SoC' .60% Max. 10,000 MOXIlF 200% High Vac Capability AC Applications Epoxy Dipped (250-1000 Vdc) 30,000 MO Min. Self Healing 
Axial- Oval 

MMA .01-5 12S-480 WVdc -SsoC-+ 105°C' .60% Max. 10,000 MOxflF 200% High Vac Capability AC Applications 
Polyester Wrap & Filled (2S0-1000 Vdc) 30,000 MO Min. Self Healing 
Metallized Axial- Oval . 01-10 100-630 WVdc -SsoC-+12SoC' 1% Max . S,OOOMOXIlF 17S% Low Profile Circuit Cards 

Wrap & Filled MMP (63-220 Vac) 10,000 MO Min. Self Healing General Purpose 
Axial - Round 

MTE .047-50 60-1S0WVdc -SsoC-+ 12SoC' .7S% Max. 10,000 MOxflF 160% Sub-Miniature Modules 
Wrap & Filled (38-95 Vac) 30,000 MO Min. Sell Healing General Purpose 
Axial - Round 

MMWA .01-10 SO-1OO0 WVdc -5SoC-+ 12SoC' .75% Max. 10,000 MOxflF 200% Wide Range 01 C and V General Purpose Wrap & Filled (35-300 Vac) 30,000 MO Min. Sell Healing 
Radial 

DPP . 001-.47 100-630 WVdc -400C-+85°C .10% Max . f8o~80~gw:. 200% Withstands Soldering High Frequency 

pf(~~~r;ne Epoxy Dipped (63-220 vac) Precise Values 
Axial - Round 100-1000 WVdc 100,000 MOxflF Close Tolerances High Frequency Film-Foil 
Wrap & Filled WPP .001-3 (63-220 Vac) -55°C-+ 10SoC .10% Max. 200,000 MO Min. 2SO% High Stability Precise Values 

Radial 
DPM .01-6.8 2S0-630 WVdc -40oC-+8SoC .10% Max. 10,000 MOXIlF 250% Low ESR High Current 

Epoxy Dipped (150-220 Vac) 30,000 MO Min. Optional Lead Spacing General Purpose 
Axial - Round 

935 1-30 100-400 WVdc -55°C-+ 105°C .10% Max. 200,000 MOXIlF 200% Low ESR Power Supplies 
Poly- Wrap & Filled (63-250 Vac) U.L. Approved High Current Circuits 

propylene 
Axial - Round High Cap. Values Motor Run Metallized 
Wrap & Filled 950 5-80 250 WVac -40oC-+l00°C" .15% Max. 100,000 MOXIlF 17S% U.L. Approved Lighting 

Round 
955 5-70 240-370 WVac -40oC-+l00°C" .10% Max. 100,000 MOXIlF 175% Easy Mounting Motor Run 

Plastic Case U.L. Approved Lighting 
Polycarbon- Axial - Round 

WCR . 001-2 50-200 WVdc -S5°C-+ 125°C .30% Max . ~~~o~~XJ:~ . 200% High Temp. Military 
ate Film-Foil Wrap & Filled (35-125 Vac) High Stability Precise Values 

Axial - Round 
MCR .01-5 100-600 WVdc - 55°C-+ 125°C .30% Max. 2~ri~~~~XJI~ 200% Compact Size Military 

Poly- Wrap & Filled (63-220 Vac) High Temp. Precise Values 
carbonate Axial - Round 50-150WVdc 50,000 MOXIlF Sub-Miniature Modules Metallized 

Wrap & Filled MTC . 047-30 (35-95 Vac) -55°C-+ 125°C .30% Max . 200,000 MO Min. 160% High Temp. Precise Values 

• Full rated voltage at 85°C - Derate 50% at 12SoC .. Full rated voltage at 90°C - Derate IS% at 100°C 

AC/DC OIL-FILLED CAPACITORS 

S leel S 1·,-1 1·-' 1--1 @ 8 @ @ 
Case U U LJ U U U 0 0 0 0 Style 

catalog Type o SCRN LPC OT T-N TMK TKM KKSF, KASF CRP, CRS, KKN, KAN, KTN, KKXZ KTSF, KBSF CRT KBN, KNN 

Main Commutating Laser, Filters, Filters, Motor-run, Lighting Microwave Ovens, 
Applications Snubbers Photocopiers, Power-Supplies Blocking, Power-Supplies Voltage-Doublers Delibrulators Power-Supplies 

CapaCitance 0.25 to 50IlF 22 to 240IlF 0.1 to 351lF 0.5 to 151lF 0.1 to 151lF 1.0 to 751lF 1.0 to 70llF 1.0 to 80llF 1.0 to 50llF 07 to 1.051lF Ratings 

CapacUance Change 
±S% -10% to +5% ±5% +5% to -7% ±5% Due to Temperalure 

CapaCitance Std. ±10% 
Std. ±10% ±10% 660VAC ±6% ±5% Tolerance Min. +3% Min. ±6% 

AC Voltage NIA NIA 236 to 950 VAC NIA NIA NIA 
240 VAC 330VAC 2,000 VAC 

Rattngs 60Hz to 660VAC to 660 VAC to 2,SOOVAC 

DC Voltage 200 to 2,000 3 to 10,000 
400 to 600 to 6,000 to 

5 to 50,000 NIA NIA N/A NIA Ratings Peak Volts 3,000 5,000 10,000 

Rated -40°C to 65°C -10°C to 45°C -55°C to 85°C -55°C to 90°C -55°C to 70°C -40°C to 60°C 
Temperalure Ambient Ambient Ambient Case Temp. Case Temp. Case Temp. 

Dissipation Factor 0.2% to 0.3% <1% ,,1% I 0.5% 0.2% 0.5% 0.3% 

. Service Llle 40,000 Hours 
>2,000,000 150,00 Hours' Objective to 95% Discharges 

_ 40,000 Hours 
94% Survival 2,000 Hours 

Max_ Rating Survival 

KraftiPolypropylene 
Kraft Dielectric Kraft Kraft KraftiPolypropylene Soggy Foil" KraftiPolypropylene 

Polypropylene 

Case Finish Painted 
. Painted Steel Terneplate Painted 

Painted Steel Terneplate Aluminum or Terneplate Terneplate Terneplate Terneplate 

ANSI/EIA RS401 NIA NIA NIA N/A N/A RS495 RS454 RS479 Standard 

'EIA Standard IS 60,000 hours. 

A·1052 For manufacturers' sales offices, see yellow pages EEM 1991 
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CORNELL 
DUBILIER 1605 East Rodney French Blvd. - P.O. Box B-967- New Bedford, MA 02741-9990 

Phone: (508) 996-8561 - Fax: (508) 996-3830 

ALUMINUM CAPACITORS 
Axial Leaded Capacitors 

Product 
Type Appll£alion. Strenglt1. Life Test 

201 Automotive, Subminiature +l05C 1oo0llr5 +1[)5C 
Commercial & 
Im1uslrialElectronics 

202 Office & Consumer HigtlCapSubminiature 1000hr5 +85C 
Electronics +85C 

203 SubminiatlireLonglite, 2000llr5 +SSC 
Low Leakage 

5571 Data & Mobile Commercial Equivafent 2000llr5 +125C 
UHl Communications 1039018/01 

and Mililary Extra High Temperature 

Temp. 
RangeC 

-40+105 

-40 +85 

-55+125 

UHA Rugged Military Max. Vibration to 30g 10,000hrs +85C -55 +105 
UH8 and TransportatIOn Max. Vibration 10 50g I 
Radial Leaded Capacitors 

Prod"'t Temp. 
Type Appli£allons Stt.ngths UfeTe.t Range C 

226 Automotive, Subminiature +105C l000hrs +l00C -40+105 
Commercial & 

227 IndustriaJEJeclronics Subminiature +85C 1000 hrs + 8SC -40 +85 

228 Compact Office and Ultra Subminiature 1000hrs+85C -40 +85 
Consumer Electronics all 7mm lenuths 

229 Ultra Subminiature-Low 
Leakaue, All 7mm lengths 

230 Inslrumentation& Subminiature-Long life, 2000hrs+85C -40+85 
Telecom LGwLeakaue 

241 Subminiature-Long Life, 
High Capacitance 

232 SWitching Power low ESR -low 100kHz 2000hrs +105C -55 +105 
su •• ~ Impedance 

239 Output Filters HigherCapacllance 2000hrs+l05C -55 +105 

3001301 SWllchingPower low ESR, low 100kHz 2000 hrs witll -55 +105 
Supplylnpuland Z, Strong Welded leads ripp)e+l05C 
Output Filters 

300Rl301R Lower ESR-HigherRlpple 

350 Very High Frequency Very Low Z beyond 100kHz 2000hrswith -55+105 
Switching Power Welded Lead,lowESl rippJe+l05C 

380. (480) Snap-in for Switchmg Snap-inPress-Lok, Strong 1000 hrs witll -40+85 
Power Supply Input and Welded Leads ripple +85C 

380X OutpulFilters Higher Capacitance 

380R lowerESR, Higher Ripple 2000hrsat+85C 

381. (481) Snal)-inforSwitching Snap-in,Press-Lok, High 2000 hrs at +105C -40 +105 
PowerSupptylnputand Ripple, Long Life 
Output Filter 

4CM PowerSupp/yFilters, lowest Cost, High 1000 hrs +85C or -40+85 
Welders, Power Hold CapacilanceValues SOOhrs+85C 
up, Industrial with ripple 
Applications 

4CMJ( Highest Capacitance Type 

400 High-Ripple Power Increased Reliabilityw!tIl 2000hrs+ 8SC -40+95 
Supply Filters, long Increased ,Temp. orl500hrs+5C 
Life Industrial withrippfe 
Applications 

4QOX Higher Capacitance 

400R LowerESRand Higher 
Ripple 

401 Wide Temperalure LongerUfe,Wide 2000hrs +105C -55+105 
Applications, Military Temperature Range or2000hrs +85C 
Power Supply Filters witllripple 

401X Higher Capacitance 

401R LowestESR and Higher 
Ripple 

Computer Grade, Screw Terminal Capacitors 
Product 

Type Applications Strengths 

OCM Power Supply Fflters, Lowest Cost, High Cap. 
Welders, Power Hold Values 
UP. Industrial Wide Voltage Range 
Applications 

OCMX Highesl Capacitance Type 

500 High-Ripple Power Increased Reliabilitywilh 
SupplyFilters,Main Increased1emp., Wide 
Frame Voltage Range 
Computers, Long Life, 
Industrial Applications 

500X HigherCapacilance 

500R Lower ESR and Higher 
Ripple 

550 Mowr Contml and High Ultra-high ripple capability 
Rippl€lHighVoltage 

101 Wide Temperature Commercial Version of 
Applications, MIGC·39018/04. 06. 10 
Military Power Supply 

10lX Filters Higher Capacitance 

MaxCV Nominal Size 
Range DXllnche. 

10.OOO~F ·IOO~F 0.197 x 0.492 
6.3V 250V 10 

0.7Q3 x 1.575 

10.000~F·2.2~F 0.197 x 0.492 
6.3V·45OV 10 
2200~F ·100~F 0.709 x 1.575 
6.3V·lOOV 

l000llf· 27IlF 0.380 x 1.062 
5V·200V 10 

0.380 x 2.812 

15.000·320~F 3/4 x lwato 
7V·200V I x 35Ia 

MaxCV Nominal Size 
Range DXL Inches 

10,OOO-I00IlF 0.197 x 0.433 
6.3V· 250V to 
10,000· 221lf 0700 x 1.575 
6.3V·450V 

100~F·I~F 0157 x 0.276 
6.3V· 50V to 
1001lF-l01JF 0.250 x 0.276 
6.3V· SOV 

2200~F ·IOO~F 0.197 x 0.433 
6.3V·IOOV 10 
10.000~F·lOO~F 0.709 x 1.398 
6.3V·250V 

470.fIUF-220IJF 0.315 x 0453 
6.3V·50V 10 
2200~F·330~F 0.630 x I 398 
6.3V-63V 

18.000·330~F 1/2 x 1 to 
6.3V -25OV 1 x 3518 

18.000·2200~F 
6.3V· 63V 

15.500·620~F 3/4 x 111"2 to 
3V·IOOV 1 x2!l18 

82.000·680~F 0.87 x 0.9810 
6.3V- 450V 1.38 x 3.15 
150.000·3300~F 
6.3V·I5OV 
2200·360~F 
200V·450V 

120.000·560~F 0.87 x 0.98 to 
6.3V·400v 1.38 x 3.15 

0.33F· I OOO~F l~x l5r'lito 
6.3V·450V 2 x 5518 

0.9IF·2200~F 
6.3V·450V 

0.33F -1000IlF 13/8 x 1518 to 
6.3V . 450V 2 x 55/8 

0.33F·2100I1F 
6.3V·450V 
0.33F ·820~F 
63V·450V 

0.33F·2200~F 13/8 x 15/8 to 
6.3V·250V 2x55/s 

0.47F·3900~F 

6.3V·250V 
033F·33000~F 
6.3V·63V 

NEW! TYPE MC MICA CAPACITOR CHIP 
High Frequency, high stability CHIP Mica Capacitors for 
Instruments and RF. 

• • • .. . 
.... -. 
".. . .... .. .' 

Performance Highlights 
• Great for High Frequency Applica

tions Like CATV and Flight Radio 
• Available in Tight Tolerance Exact 

Values 

NEW! SNUBBER MIKES 

• Temperature range -55° to 125°C 
• Low impedance to beyond 1 GHz 
• Near zero capacitance change, all 

environments 
• Handles pulses with dV/dt>120,OOO 
• Rock Stable Through Severe 

Environments 
• Easy to Attach to Printed Circuit 

Boards 
• Capacitance values 1 to 2000 pF 

±0.25% to ±5% 
• Voltages 100 and 500 WVdc 
• Case Sizes 0805.1210,1812 

and 2220 

The mica capacitor for snubbers and resonant Power Supplies 

Performance Highlights 
• CapaCitance values from 100pF 

to 0.011lF 
• Up to 8.7 amperes continuous 

current ratings 

• Up to 1500 Vdc voltage ratings 
• 20.000 VlIlS dV/dt capability 

minimum 
• Quiet - No piezoelectric-effect buzzing 
• Zero Capacitance change with 

voltage 
• Near zero capacitance change with 

frequency and temperature 
• 0.0005 typical dissipation factor 
• - 55°C to + 125°C at rated 

voltage 

NEW! CD4 RF CAPACITOR 
The mica capacitor for high frequency and instrumentation 

Perfonnance Highlights 
• Low impedance to beyond 1 GHz 
• The value you need - Up to 1500 pF 

in 5% steps 

• Replaces other 0.1" lead-spacing 
capacitors 

• Cool operation - Typical Qs > 3000 
• Shockproof and delamination free 
• Near zero capacitance change with 

frequency 
• Near zero capacitance change with 

temperature 
• Zero capacitance change with 

voltage 
• 0.0005 typical dissipation factor 
• 20,000 V/IlS dV/dt capability 

minimum 
• - 55°C to + 125°C at rated voltage 

FULL-LINE MICA CAPACITORS 
The broadest line of dipped mica capaCitors 

COE Catalog 
Designation 

Mfl-C-5 Style 

Max_. 
Capacitance 
pF@ 
indicated 
VDCW 

1DDVDCW 
3DOVDCW 
500VDCW 

10PDVDCW 
1500VDCW 
2DDDVDCW 
25DDVOCW 

Performance Highlights 
• More stable than other types 
• Capacitance values 1 pF to 0.082 IlF 
• Rated voltage 50 to 2500 Vdc 
• Choice of MIL-C-5 or hi rei 

MIL-C-39001 
• Tight tolerance ± 1/2 pF and ± 1/2% 

available -
• Standard tolerance ± 5% 

CD 6 CO 7 CD 5 CO 10 CD 15 CDA 15 CD 19 CD 3D CD 42 

CM 04 CM 05 CM 06 CM07 CM 08 

120 1500 200 400 1500 1500 8200 40,000 82.000 
120 300 120 300 820 820 6800 30,000 68.000 
75 180 250 510 510 5100 20,000 51.000 

4700 13.000 
8,200 
4,300 
3,000 

Mll·C·39DD1 CMR 03 CMR 04 CMR 05 CMR Dfi CMH 07 MHOS 

50VDCW 400 
1DOVOCW 200 390 
3DOVDCW 120 300 
5DOVDCW 240 390 4700 20.000 

82.000 
68.000 
51.000 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1053 



Anode: One of two plates or conductors. In 
polarized capacitors, the anode should be 
connected to the positive conductor in the 
circuit. 

Capacitive Reactance: The opposition (in 
ohms) of capacitance to the flow of alternating 
current, equal to the reciprocal of the product 
of the angular frequency (27t times frequency 
in Hertz) of the current times the capacitance 
in farads. 

Cathode: One of two plates or conductors. 
In electrostatic capacitors the cathode is 
metallic. In electrolytic capacitors the cath
ode is a liquid, gel or other conductive mate
rial which is in intimate contact with a metal
lic cathodic connection. 

Dielectric Constant: The ratio of the capac
itance of a capacitor with some material other 
than air between the capacitor plates to the 
capacitance of the same capacitor with air 
between the plates. For example, the dielec
tric constants of air, Teflon®, polystyrene 
and ruby mica are 1, 2.1, 2.6 and 5.4, 
respectively. 

Electrolytic: A capacitor with one metallic 
conductor (generally the anode) and with a 
liquid or semiconductor cathode. Nonpolar
ized electrolytic capacitors generally have 
two equal anodes as well as the liquid cath
ode. These anodes operate alternately as anode 
and cathodic connection as alternating cur
rent is applied. 

Electrostatic: One of two general classes of 
. capacitors in which two or more discrete 
metallic conductors are present and sepa
rated by an insulating dielectric material. 
Examples include: mica, ceramic, film, and 
paper types. 

Farad: The basic unit of measure in capaci
tors. A capacitor charged to one volt with a 
charge of one coulomb (one ampere flowing 
for one second) has· a capacitance of one 
farad. CapacitorS' are generally rated at por
tions of a farad (microfarads or picofarads). 

1 farad (F) = 1,000,000 microfarads (~ 1 
microfarad (~= 1,000,000 picofarads (pF) 

Impedance: All capacitors exhibit impedance. It 
is a function of capacitor type and internal ·con
struction. This can be particularly important in 
certain applications such as filters for switching 
power supplies. Capacitors used in these applica
tions often have special multiple tab construction 
to shorten current paths and to reduce internal 
resistance. 

Leakage Current: Expressed as dcl for elec
trol ytic capacitors, a measure of the intrinsic losses 
in a charged capacitor. Generally speaking, the 
lower the dcl, the higher quality the capacitor, 

Power Factor: A measure of the overall effi
ciency of a capacitor. Power factor ratings take all 
internal losses into consideration in a complex 
formula. This parameter of certain capacitors is 
often very important in Ac applications such as 
motor-start and/or motor-run capacitors 

Rated Voltage: The rated working voltage of a 
capacitor. Generally expressed in DC Volts 
(Vdcw). This is the voltage at which a capacitor 
may be safely operated at 25"C continuously 
within its overall parameters. 

electrolytic capacitor under stated condi
tions. In general, the higher the ripple cur
rent applied, the shorter the operating life 
of the capacitor will be. Application of 
significantly higher than rated ripple cur
rents can shorten the capacitor life dramati
cally and may even cause catastrophic fail
ure (explosion). 

Surge Voltage: The momentary surge volt
age which may be applied for a stated length 
of time with()ut doing permanent damage to 
the unit. 

Temperature: Capacitors are generally rated 
at 25"C at sea level under specific humidity 
conditions. Operating temperature ranges are 
also given, along with derating (reliability) 
curves for operation at temperatures other 
than 25"C. 

Temperature Coefficient: Expressed as TC 
in ppm (parts per million) or in percent (%) 
from the norm of 25"C. This is seldom a 
straight line and may vary widely for certain 
types. Most capacitors have positive TC in 
that the capacitance increases as temperature 
increases. Some types, however, have nf;!ga

Ripple Current: The total amount of alternating tive TC in that the capacitance decreases as 
and direct current that may be applied to an temperature increases. 

Multi-
Color Digit plier 

Black 0 1 

Brown 1 10 

Red 2 100 

Orange 3 1000 

Yellow 4 10000 

Green 5 

Blue 6 

Violet 7 

Gray 8 0.01 

White 9 0.1 

Silver 

Gold 

Ceramic Capacitor Codes 
(Capacitance Given In pF) 

Tolerance 
Class 1 Temperature 

IOpFor Over Coefficient 
less IOpF Class 2 ppm"C 

±2.OpF ±20% ±20% 0 

±O.lpF ±1% -33 

±2% -75 

±3% -150 

+100%-0% -220 

±O.5pF ±5% .±5% -330 

-470 

-750 

±O.25pF +80%-20% +150to-1500 

±1.OpF ±IO% ±IO% +100to-750 

Signi-
ficant Multi-
Figure plier 

0.0 -1 

-10 

1.0 -100 

1.5 -1000 

2.0 -10000 

3.3 +1 

4.7 +10 

7.5 +100 

+1000 

+10000 



CAPACITORS 

Capacitors 
a division of 
CSI Technologies, Inc. 

SUMMABY ,.. CAPACITANCE/ 
VOLTAGIU1DGS 

SERIES TYt:»E 

FT FILTER 
TUBULAR 
XHV 

M FILTER XMITIER 

CP FILTER 
MIL 
SPEC 

AE PULSE 
RAILS 
X LOW L 

MED DEFIB SMALLEST 

FC INDUCTOR LIGHT 
WEIGHT 

RAILS 
WPC PULSE LOW L 

HIGH E 

GENERAL 
WM PULSE PURPOSE 

FLASH LAM P 

HIGH R.R. 

ES ENERGY WIDE .1T 
STORAGE LOW ESR 

NON-FLAM. 

NB AC LOW D.F. 
BALLAST 

ANY 
CUSTOM WOUND 

DIELECTRIC 

®CII Capacitors 
a division of 
CSI Technologies. Inc. 

1500 

810 Rancheros Drive, San Marcos, CA 92069-3009, (619) 747-4000, TLX WUI697832 or RCA 295433 
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CAPACITORS 1500 

• Reconstituted Mica Capacitors 
• Pulse Forming Networks 
• Phenolic Round Tube Capacitors 
• Phenolic Rectangular Tube Capacitors 
• Rectangular Steel Can Capacitors 
• Wrap and Fill Capacitors 
• Custom Designed Capacitors 

o HIGH RELIABILITY 
o HIGH ENERGY DENSITY 
o HIGH VERSATILITY 
o HIGH TEMPERATURE 

Custom Design - Mil Specifications 
DEL ELECTRONICS will develop custom capacitors for critical applications where size, 
shape and electrical properties are critical. Polypropylene, Mylar, or Paper dielectrics in 
combination with mineral or silicone oil are utilized in a wide range of AC, pulse and DC 
applications. Reconstituted mica capacitors are available for high temperature, small size 
and low weight requirements. 

DIVISION OF DEL ELECTRONICS CORP. 
250 East Sandford Boulevard, Mount Vernon, NY 10550, Tel: (914) 699-2000, FAX: (914) 699-4005, TWX: (710) 562-0130 

. For manufacturers' sales offices, see yellow pages EEM 1991 



1500 CAPACITORS 1500 
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DC CAPACITORS 

WRAP AND FILL 

=====41 I .~~ i 
I- I I I h.09 
r~l ~r~ ~T~ 

Stanley RECON MICA ™ wrap and fill high 
voltage O-C capacitors are manufactured un
der controlled environmental conditions and 
utilize the very finest of materials. The recon
stituted mica paper, aluminum foil, ther
mosetting resin, polyester thermosetting 
tape and two-part epoxy end fill are all of the 
highest quality available providing the user 
with the reliability he seeks for his equipment. 
All manufacturing processes are quality con
trolled by specification, thereby assuring con
sistency in the end product. These capacitors 
are ideally suited for power supply filtering, 
energy storage, voltage doubling, and O-C 
blocking. 

PART NO. MFO W T 

1000 wvdc 
ZD1Dl02C224 0.22 2.00 1.81 0.19 
ZD1Dl02C254 0.25 2.00 1.84 0.21 
lDl D102C334 0.33 2.00 1.91 0.25 
ZDl Dl02C504 0.50 2.00 1.84 0.39 
ZD1D102Cl05 1.00 2.00 1.84 0.76 
ZD1Dl02C205 2.00 2.001.84 1.49 
ZD1Dl02C405 4.00 3.00 1.87 1.73 
ZD1Dl02C605 6.00 3.00 1.87 2.59 
ZD1Dl02C805 8.00 3.00 1.87 3.42 
ZD1Dl02Cl06 10.00 3.00 1.94 4.15 

2000 wvdc 
ZD1D202Cl04 0.10 2.001.730.12 
ZD1D202C224 0.22 2.00 1.86 0.22 
ZD1D202C254 0.24 2.00 1.90 0.24 
ZD1D202C334 0.33 2.00 1.98 0.30 
ZD1D202C504 0.50 2.00 1.90 0.46 
ZDl D202Cl05 1.00 2.00 1.90 0.90 
ZD1D202C205 2.00 2.00 1.90 1.78 
ZDl D202C405 4.00 3.00 1.95 2.09 
ZD1D202C605 6.00 3.00 1.95 3.13 

3000 wvdc 
ZD1D302Cl03 0.010 1.50 1.66 0.07 
ZD1D302C223 0.022 1.501.71 0.11 
ZD1D302C253 0.025 1.501.72 0.12 
ZD1D302C333 0.033 1.50 1.76 0.14 
ZD1D302C503 0.050 1.50 1.82 0.19 
ZD1D302Cl04 0.100 2.00 1.84 0.20 
ZD1D302C224 0.22 2.00 2.06 0.36 
ZD1D302C254 0.25 2.00 1.89 0.45 
ZDl D302C334 0.33 2.00 1.96 0.57 
ZD1D302C504 0.50 2.001.970.84 
ZD1D302Cl05 1.00 3.121.920.96 
ZD1D302C205 2.00 3.12 1.92 1.89 
ZD1D302C405 4.00 4.252.70 1.89 

4000 wvdc 
ZD1D402Cl03 0.010 1.50 1.71 0.11 
ZD1D402C223 0.022 1.50 1.79 0.17 
ZD1D402C253 0.025 1.50 1.82 0.19 

REPETITIVE DISCHARGE CAPACITORS 
WRAP AND FILL 

====1\ r= +em I 
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Stanley RECON MICATM repetitive discharge 
capacitors are ideally suited for applications 
requiring complete discharge at repetition 
rates from 1 pps up to and including 16,000 pps, 
at peak currents reaching 1,000 amperes.t 
These devices are optimally designed 
to yield the greatest power handling capa
bility while maintaining the lowest volume 
affording the equipment deSigner more energy 
per unit volume. Pulse forming networks 
for both laser pulsers and radar transmitter 
modulators are just two of the more com
mon uses for the capacitors listed herein. 

PART NO. 

ZPl D601 C503 
ZP1D601 Cl04 
ZPl D601 C254 
lP1D601 C504 
ZP1D601Cl05 
ZP1D601C205 

lPl Dl02Cl03 
ZPl D102C503 
ZPl Dl02C104 
ZP1Dl02C254 
ZPl Dl02C504 
lPl Dl02Cl05 
ZPl Dl02C205 

ZP1D302C501 
ZPl D302Cl02 
ZP1D302C152 
ZPl D302C252 
ZPl D302C502 
ZPl D302Cl03 
ZPl D302C253 
ZPl D302C503 
lP1D302Cl04 
ZPl D302C254 

"Amperes 

MFO 

0.05 
0.10 
0.25 
0.50 
1.0 
2.0 

0.01 
0.05 
0.10 
0.25 
0.50 
1.0 
2.0 

0.0005 
0.0010 
0.0015 
0.0025 
0.005 
0.010 
0.025 
0.05 
0.10 
0.25 

L W T 

600 V 
1.75 1.69 0.10 
1.75 1.78 0.16 
2.25 2.21 0.19 
3.25 2.24 0.21 
3.25 2.24 0.42 
3.25 2.24 0.83 

1000 V 
1.50 1.25 0.07 
1.75 1.72 0.11 
1.75 1.81 0.18 
2.25 2.27 0.22 
3.25 2.67 0.23 
3.25 2.67 0.45 
3.25 2.67 0.87 

3000 V 
1.25 1.25 0.08 
1.25 1.30 0.10 
1.50 1.30 0.10 
1.75 1.31 0.10 
2.00 1.34 0.13 
2.00 1.78 0.16 
2.00 1.95 0.28 
2.50 2.22 0.37 
4.50 2.21 0.35 
4.50 2.25 0.80 

PART NO. MFD L W T 

4000 wvdc (conl'd.) 
ZD1D402C333 0.033 1.50 1.86 0.22 
ZDl D402C503 0.050 1.50 1.83 0.38 
ZD1D402Cl04 0.10 2.00 2.01 0.33 
ZDl D402C224 0.22 2.00 2.04 0.68 
ZD1D402C254 0.25 2.00 2.60 0.65 
ZD1D402C334 0.33 2.00 2.04 1.01 
ZD1D402C504 0.50 2.002.601.30 
ZD1D402Cl05 1.00 4.25 1.97 1.08 
ZD1D402C205 2.00 4.251.972.16 

5000 wvdc 
ZD1D502C103 0.010 2.001.700.10 
ZD1D502C223 0.022 2.001.790.16 
ZD1D502C253 0.025 2.00 1.800.18 
ZDl D502C333 0.033 2.00 1.86 0.22 
ZD1D502C503 0.050 2.00 1.80 0.34 
ZDl D502Cl04 0.10 2.00 1.80 0.66 
ZD1D502C224 0.22 3.12 1.99 0.61 
ZD1D502C254 0.25 3.122.040.66 
ZD1D502C334 0.33 3.12 1.99 0.91 
ZD1D502C504 0.50 3.122.04 1.30 
ZD1D502Cl05 1.00 3.122.042.58 

6000 wvdc 
ZD1D602Cl03 0.010 2.12 1.73 0.13 
ZD1D602C253 0.025 2.121.860.22 
lD1D602C333 0.033 2.12 1.930.27 
ZD1D602C503 0.050 2.121.860.42 
ZD1D602Cl04 0.10 212 1.860.82 
ZD1D602C254 0.25 3.121.931.01 
ZD1D602C334 0.33 3.122.011.25 
ZDl D602C504 0.50 4.25 2.01 1.24 
ZD1D602Cl05 1.00 4.25 2.01 2.46 

7500 wvdc 
ZDl D752Cl03 0.010 4.25 1.68 0.09 
ZD1D752C253 0.025 4.251.77 0.15 
ZD1D752C333 0.033 4.25 1.81 0.18 
ZD1D752C503 0.050 4.25 1.90 0.32 
ZDl D752Cl04 0.10 4.25 1.90 0.48 

Max" Max" 
PRF I PK PART NO. 

PART NO. MFD L W T 

7500 wvdc (conl'd.) 
lD1D752C254 0.25 4.25 1.96 1.09 
ZD1D752C334 0.33 4.251.921.46 
ZDl D752C504 0.50 4.25 1.96 2.16 
ZD1D752Cl05 1.00 4.25 1.96 4.29 

10,000 wvdc 
lDl Dl03C502 0.005 4.25 1.70 0.10 
lD1Dl03Cl03 0.010 4.25 1.75 0.14 
lD1Dl03C253 0.025 4.25 2.00 0.25 
lD1Dl03C333 0.033 4.25 1.82 0.35 
lD1Dl03C503 0.050 4.25 2.00 0.48 
lD1Dl03Cl04 0.10 4.252.000.94 
lD1Dl03C254 0.25 4.25 1.86 2.40 

12,500 wvdc 
ZD1D123C252 0.0025 4.25 1.67 0.09 
ZD1D123C502 0.00504.251.720.12 
lD1D123Cl03 0.010,4.251.81 0.18 
ZD1D123C253 0.025 4.25 1.86 0.41 
ZD1D123C333 0.033 4.25 1.92 0.50 
lD1D123C503 0.050 4.25 1.93 0.75 
lD1D123Cl04 0.10 4.251.981.42 
ZD1D123C254 0.25 4.251.993.49 

15,000 wvdc 
lD1D153Cl02 0.0010 4.25 1.66 0.08 
ZD1D153C252 0.0025 4.25 1.72 0.12 
ZD1D153C502 0.00504.251.790.17 
ZD1D153Cl03 0.010 4.25 1.92 0.26 
lDl D153C253 0.025 4.25 1.98 0.58 
lD1D153C333 0.033 4.25 1.94 0.77 
lD1D153C503 0.050 4.251.981.13 
ZDl D153C104 0.10 4.25 1.91 2.32 

20,000 wvdc 
ZD1D203C102 0.00104.251.700.10 
lD1D203C252 0.00254.251.790.17 
lDl D203C502 0.0050 4.25 1.92 0.27 
lDl D203Cl03 0.010 4.25 1.92 0.50 
ZD1D203C253 0.025 4.25 1.99 1.16 
ZD1D203C333 0.033 4.252.01 1.51 
lD1D203C503 0.050 4.251.99 2.30 

Max" Max· 
MFO L W T PRF IPK 

5000 V 
15,000 40 ZP1D502C501 0.0005 1.25 1.27 0.14 12,000 30 
10,000 40 ZPl D502Cl02 0.0010 1.25 1.29 0.18 6,600 30 
5,000 60 ZP1D502C152 0.0015 1.75 1.29 0.16 5,800 90 
3,500 125 lPl D502C252 0.0025 2.00 1.30 0.18 4,000 90 
2,100 400 ZPl D502C502 0.005 2.50 2.10 0.17 3,800 95 
1,300 1,000 ZP1D502Cl03 0.010 2.50 2.12 0.25 2,000 250 

ZP1D502C253 0.025 4.50 2.15 0.27 1,500 500 
lP1D502C503 0.05 4.50 2.25 0.44 1,000 500 
ZP1D502Cl04 0.10 4.50 2.27 0.85 500 1,000 

16,000 75 
5,000 80 
3,000 80 10,000 V 
2,000 95 ZP1Dl03C501 0.0005 1.25 1.71 0.35 5,000 40 
1,600 160 ZPl Dl03Cl02 0.0010 1.25 1.77 0.48 3,000 75 
1,000 480 ZP1Dl03C152 0.0015 1.75 1.74 0.41 2,400 100 

500 1,000 ZPl Dl03C252 0.0025 2.00 2.14 0.43 2,000 320 
ZPl Dl03C502 0.005 3.25 2.24 0.43 1,700 670 
ZPl Dl03Cl03 0.010 4.50 2.55 0.45 1,200 1,000 

16,000 20 
ZPl Dl03C253 0.025 4.50 2.70 0.78 600 1,000 

16,000 20 
13,000 40 
9,000 60 15,000 V 
6,000 60 lPl D153C501 0.0005 1.50 1.70 0.55 3,000 60 
3,700 80 ZPl D153Cl02 0.0010 1.50 1.75 0.74 1,800 180 
1,800 115 ZP1D153C152 0.0015 1.75 175 0.72 1,300 320 
1,300 500 ZPl D 153C252 0.0025 2.00 2.17 0.82 1,100 350 
1,000 1,000 ZPl D 153C502 0.005 3.25 2.54 0.75 900 850 

500 1,000 ZPl D153Cl03 0.010 4.50 2.57 0.87 600 1,000 

Higher peak currents are achievable at 
lower repetition frequencies. To increase the 
peak current and stay within the rating of the 
capacitor, reduce the pulse repetition rate by 
the square of the current ratio. Example: PIN 
ZPl 0601 C503 is listed at 15,000 pps at 50 
amperes, To increase to 100 amperes reduce 
the prf to 3750 pps. 15,000/(100/50)2 = 3750. 
tHigher repetition frequencies and higher voltages 
are available upon request. Stanley's engineering 
staff is ready to assist you, 

.... In pulses per second at 25 degrees centigrade. For higher ambient temperatures reduce average power or provide external 
cooling or consult Stanley's engineering staff. 

IAI''IIILI::T ELECTRONICS 
DEL ELECTRONICS CORP. 

Boulevard, Mount Vernon, NY 10550, Tel: (914) 699-2000, FAX: (914) 699-4005, TWX: (710) 562-0130 
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1500 CAPACITORS 1500 -

ELECTRONIC 
CONCEPTS INC. 

TYPE 5MP SWITCH-MODE POWER 
SUPPLY CAPACITORS 
METALLIZED POLYPROPYLENE 

Type 5MP capacitors have been developed by Electronic 
Concepts for use in switching power supplies. These metallized 
polypropylene capacitors are manufactured by using special 
techniques in order to achieve the optimum characteristics for 
high current, high capacitance, low ESR applications. 

For filter designs where capacitance of 50 mfd or less is suit
able for the circuit, type 5MP affords the opportunity to improve 
general system design. These unique capacitors also exhibit 
none of the "roll-off" of capacitance with frequency often asso
ciated, with electrolytics. 

In addition to the features which make type 5MP particularly 
suitable for switching applications, they are also characterized 
by low losses. Other advantages of polypropylene are long-term 
stability, retrace, low dielectric absorbtion, and high insulation 
resistance. 

INTERNAL CONSTRUCTION 
Extended foil winding (non-inductive) 

ENCLOSURE 
Mylar tape outerwrap 

ENVIRONMENTAL 
These capacitors shall meet or exceed the requirements of 

. MIL-C-55514 for all the following: 

Vibration (Para, 3.16) 

Immersion (Para. 3.21) 

Shock (Para, 3.17) 

Moisture Resistance (Para. 3.22) 

Life (Para. 3.23) 

Electronic Concepts, Inc. is qualified as a supplier for the 
MIL versions CFR13 and. CFR14 capacitors. These capacitors 
are manufactured to meet the requirements of MIL-C-55514/9. 
MIL designations are shown in the table above. The last two 
characters of the MIL designations (CFR13ALB106--) specify 
capacitance tolerance and failure rate respectively (CFR13ALB-
106KM). 

Capacitance tolerance: M = 20%, K = 10% and J = 5%. 

Failure rate level: M, P, R or S 

EC Type SMP12 Military Style CFR13 

, I I' 0) l1750-4---L 1.1750J 1'0../1 
MIN. ±0062 MIN I-- -..J 

All dimensions are in inches. 

CATALOG NUMBERING SYSTEM 

SMP 120 106 K 

:~~~E _____ T __ T-, T1~~~~% , .. 
Wrap and fill Closer tolerances 
axial leads upon request 

VOLTAGE-------~ 

D=100VDC 
F = 200 VDC 
J = 400 VDC 

CAPACITANCE 
Expressed in Picofarads, the first 
two digits are significant figures. 
The third is the number of zeroes. 
(e.g., 106 equals 10,000,000 pF). 

EC Type SMP16 Military Style CFR14 

~'~lr ~~lr 
o . @1 CD 
~,~!~ ~,~ 
0.156 ± 0.005 DIA. c::i All dimensions are in inches. 

CATALOG NUMBERING SYSTEM 

SMP 16 0 106 K 
TYPE -1- --I - -- TTOLERANCE 

STYLE M-20% K-l0% J-5% 
wrap and fill Closer tolerances 
lug termination upon request 

VOLTAGE-------~ 

D=100VDC 
F = 200 VDC 
J = 400 VDC 

CAPACITANCE 
Expressed in Picofarads, the first 
two digits are significant figures. 
The third is the number of zeroes. 
(e.g., 106 equals 10,000,000 pF). 

OPERATING TEMPERATURE RANGE 
-SSOC to +10SoC without derating. 

limiting resistance of 100 ohms/volt without 
damage or breakdown. 

Megohm X 
Microfarads 
Except the 
insulation 
resistance in 
megohms need 
not exceed 

+2SoC 
300,000 

+8SoC 
30,000 

+10SoC 
3,000 

CAPACITANCE TOLERANCE 
Standard tolerance is ±100/0. Tolerances of 
±200/0 and ±S% are available. 
NOTE: Capacitance shall be measured at 
25°C, and at or referred to a frequency of 
1 KHz for all values. 
DIELECTRIC STRENGTH 
Capacitors shall withstand a DC potential -of 
twice rated voltage for one minute through a 

ELECTRONIC ~®, 
CONCEPTS INC. ~ 

A·1058 

DISSIPATION FACTOR 
When measured at the frequency specified 
for capacitance measurement, the dissipation 
factor shall not exceed 0.10/0 . 

INSULATION RESISTANCE 
When measured at the applicable test tem
perature, and rated voltage, after 2 minutes 
electrification, the insulation resistance shall 
equal or exceed the following values: 

SOO,OOO SO,OOO 5,000 

CAPACITANCE CHANGE 
Temperature coefficient - 200 ±SO PPM/oC 
from 2SoC to -SsoC. -3S0 ±SO PPM/oC 
from 25°C to 10SoC. 

P.O. BOX 1278 EATONTOWN, NEW JERSEY 07724 • (201) 542-7880 

For manufacturers' sales offices, see yellow pages EEM 1991 



1500 CAPACITORS 1500 

ELECTRONIC ~® 
CONCEPTS INC. ~ 

TYPE SMP SWITCH-MODE POWER 
SUPPLY CAPACITORS 
METALLIZED POLYPROPYLENE 

EC Type 5MP12 Military Style CFR13 

Commercial E~ulvalent Capacitance ESR Ohms Maximum Rlppll Currant (AMP RMB) 20·100 kHz Reson.nt 
EC Part IIItary Nominal a L Le.d 20·100 call Tlmplratura Frlqulncy 
Numblr Designation In MFD Diameter Lllgth Dla. kHz MIX + 25°C I + 35°C I + 45°C I +55°e I +650 e L +75oe L+850C I In kHz I Plak DVaT 

100 VDC 

SMPI2Dl05· CFRI3ALB10S- 1.0 .469 ±.062 .7S0 .032 .01S 9.2 8.5 7.8 7.0 6.0 4.9 4.5 106S 407 407 
SMP12D205· CFRI3ALB20S·· 2.0 .534 ±.062 .938 .032 .012 10.8 10.0 9.1 8.2 7.0 S.8 S.3 703 528 264 
SMPI2D30S· CFRI3ALB30S- 3.0 .624 ±.093 .938 .040 .011 12.1 11.2 10.3 9.2 8.0 6.S 5.9 S74 790 263 
SMPI2DSOS· CFRI3ALBS05·· S.O .640±.093 1.2S0 .040 .010 13.8 12.7 11.6 10.4 9.0 7.4 6.7 385 828 166 
SMPI2Dl06- CFRI3ALB106·· 10.0 .80S ±.093 I.S00 .040 .009 15.0 IS.0 14.2 12.7 11.0 9.0 8.2 248 1280 128 
SMP12D206· CFRI3ALB206·· 20.0 .875 ±.12S 2.250 .040 .008 IS.0 15.0 15.0 15.0 13.6 11.1 10.0 141 1517 76 
5MP12D306· CFRI3ALB306·· 30.0 1.075 ±.125 2.250 .040 .006 IS.0 IS.0 IS.0 IS.0 15.0 12.4 11.4 115 2277 76 
SMP12D506· (Not Available) SO.O 1.375 ±.12S 2.2S0 .040 .004 IS.0 IS.0 15.0 15.0 15.0 13.6 12.4 89 3795 76 

200 VDe 

5MP12Fl05- CFRI3ALC105- 1.0 .4S0 ±.062 1.2S0 .032 .020 7.3 7.3 7.3 7.3 7.2 S.9 S.4 861 250 2S0 
5MP12F205· CFRI3ALC20S .. 2.0 .605 ±.093 1.250 .032 .01S 12.0 12.0 11.3 10.1 8.7 7.1 6.S 609 498 249 
5MP12F305- CFRI3ALC30S .. 3.0 .6S4 ±.093 I.S00 .040 .013 IS.0 13.8 12.6 11.3 9.8 8.0 7.3 4521 S76 192 
5MP12FS05· CFRI3ALCSOS" S.O .769 ±.093 1.7S0 .040 .011 IS.0 1S.0 14.7 13.1 11.4 9.3 8.S 323 782 156 
5MP12Fl06· CFRI3ALC106- 10.0 .90S ±.125 2.2S0 .040 .009 15.0 IS.0 IS.0 IS.0 13.8 11.3 10.3 200 1139 114 
SMP12F206· CFRI3ALC206 .. 20.0 1.31S ±.12S 2.2S0 .040 .006 IS.0 IS.0 1S.0 IS.0 IS.0 14.1 12.8 141 2277 114 

400 VDC 

SMPI2Jl~· CFRI3ALE10S- 1.0 .620 ±.093 I.S00 .040 .019 9.S 9.S 9.S 9.S 9.S 7.8 7.1 784 319 319 
5MPI2J205· CFRI3ALE205- 2.0 .802 ±.093 1.750 .040 .015 IS.0 15.0 15.0 13.4 11.6 9.S 8.7 S11 521 260 
SMPI2J30S· CFRI3ALE30S- 3.0 .961 ±.125 1.750 .040 .012 15.0 IS.0 IS.0 IS.0 13.1 10.7 9.8 417 781 260 
SMPI2JS05· CFRI3ALE50S .. 5.0 1.067 ±.12S 2.250 .040 .010 IS.0 IS.0 IS.0 15.0 IS.0 12.S 11.4 283 950 190 
5MPI2Jl06· CFRI3ALE106 .. 10.0 1.543 ±.125 2.250 .040 .006 15.0 15.0 15.0 15.0 IS.0 IS.0 14.1 200 1898 190 

EC Type 5MP16 Military Style CFR14 

Commercial Equivalent ca::~~:lce ESR Ohms Maximum Ripple Curranl (AMP RMS) 20·100 kHz Relonanl 
EC Part Military a L 20·100 case Templratura Frequlncy 
Number Oeslgnatlon In MFD Diameter Length L, kHz Max I + 25°C +350 CI +450 C +55°e I +65oe I +75oe +85OC In kHz I Peak OVDT 

100 VDC 

SMPI6Dl0S· CFRI4LlBl0S .. 1.0 .469±.062 .922 1.640 .01S 10.3 9.S 8.7 7.8 6.7 S.S S.O 949 407 407 
SMPI6D20S· CFRI4LlB205 .. 2.0 .S34 ±.062 1.110 1.828 .012 12.0 11.0 10.0 8.9 7.8 6.3 S.8 611 528 264 
SMPI6D30S· CFRI4LlB30S .. 3.0 .624 ±.093 1.110 1.828 .011 13.3 12.3 11.2 10.0 8.7 7.1 6.S 504 790 263 
SMPI6DSOS· CFRI4LlBSOS- 5.0 .640 ±.093 1.422 2.140 .010 14.8 13.7 12.S 11.2 9.7 7.9 7.2 347 828 166 
5MP16Dl06· CFRI4LLB106 .. 10.0 .80S ±.093 1.672 2.390 .009 17.8 16.5 IS.0 13.S 11.7 9.S 8.7 227 1280 128 
5MP16D206· CFRI4LlB206 .. 20.0 .875 ±.125 2.422 3.140 .008 21.6 20.0 18.3 16.4 14.2 11.6 10.6 133 1517 76 
SMP16D306· CFRI4LlB306 .. 30.0 1.075 ±.12S 2.422 3.140 .006 24.3 22.S 20.S 18.4 IS.9 13.0 11.9 108 2277 76 
5MP16DS06· (Not Available) SO.O 1.37S ±.125 2.422 3.140 .004 29.6 27.3 25.S 23.6 20.6 20.0 19.7 84 3795 78 

200 VDC 

SMPI6Fl05· CFRI4LlCl0S .. 1.0 .450 ±.062 1.422 2.140 .020 7.3 7.3 7.3 7.3 7.3 6.4 5.8 776 250 250 
5MP16F205· CFRI4LLC20S .. 2.0 .60S ±.093 1.422 2.140 .015 14.3 13.3 12.1 10.8 9.4 7.7 7.0 548 498 249 
5MP16F30S· CFRI4LlC30S .. 3.0 .654 ±.093 1.672 2.390 .013 15.9 14.7 13.S 12.0 10.4 8.S 7.8 414 578 192 
5MPI6F505· CFRI4LLC50S .. 5.0 .769 ±.093 1.922 2.640 .011 18.3 17.0 IS.S 13.9 12.0 9.8 8.9 299 782 156 
5MP16Fl06· CRFI4LlC106 .. 10.0 .905 ±.125 2.422 3.140 .009 22.4 20.7 18.9 16.9 14.6 12.0 10.9 188 1139 114 
SMP16F206· CFRI4LLC206 .. 20.0 1.31S ±.12S 2.422 3.140 .006 . 27.4 25.4 23.2 20.7 17.9 14.7 13.4 133 2217 114 

400 vac 

SMPI6Jl05- CFRI4LLE105 .. 1.0 .620 ±.093 1.672 2.390 .019 9.5 9.5 9.S 9.S 9.S 8.3 7.5 716 319 319 
5MP16J20S· CFRI4LLE205-· 2.0 .802 ±.093 1.922 2.640 .015 IS.0 15.0 IS.0 14.2 12.3 10.0 9.1 472 521 260 
5MPI6J30S· CFRI4LlE305- 3.0 .961 ±.12S 1.922 2.640 .012 21.1 19.5 17.8 IS.9 13.8 11.3 10.3 386 781 260 
SMPI6JSOS· CFRI4LLE50S- 5.0 1.067 ±.12S 2.422 3.140 .010 24.4 22.6 20.6 18.S 16.0 13.1 11.9 265 950 190 
5MP16Jl06· CFRI4LlEl06 .. 10.0 1.543 ±.125 2.422 3.140 .006 30.0 27.8 25.4 22.7 19.7 16.1 14.7 188 1898 190 

INSULATION RESISTANCE VB. 

ELECTRICAL CHARACTERISTICS VB. TEMPERATURE 

DISSIPATION FACTOR VB. CAPACITANCE CHANGE VB. 
TEMPERATURE 

INSULATION RESISTANCE VI TEMPERATURE ,. 
~-~---- --::--~~L --

""N~ .... ,~ 
" 

.. .. .. .. '00 
bEGRED CENTIGRADE 

ELECTRONIC ~® 
CONCEPTS INC. ~ 

EEM 1991 

TEMPERATURE 

DISSIPATION FACTOR .S. TEMPERATURE 
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1500 CAPACITORS 1500 

ELECTRONIC 
CONCEPTS INC. 

TYPE 5MC SWITCH ... MODE POWER 
SUPPLY CAPACITORS 
METALLIZED POL YCARBONATE 

A new innovation pioneered by Electronic capability and high resonant frequency. 
Concepts, Inc. leads the way to a new Electronic Concepts offers, in addition to 
era of miniature metallized polycarbon- conventional axial leaded termination, a 
ate film capacitors physically designed flat tinned copper tab termination for in-
to minimize circuit board real estate in creased current. carrying capability and 
switch mode power converters while higher resonant frequency. 
maintaining a low ESR, excellent ripple To aid the best layout potential, the 

5MC26 and 5MC27 type cap~citors are qualified to MIL-c-55514/11, styles 
CFR26 and CFR27. 
5MC29 type capacitors are qualified to MIL-C-55514/12, style CFR29. 

:;:! BSi .. 
co >-IE >-= ~ID :: .. -: ... 
I -

..... 
erN erN 

!= ... e • .tei r TYPE 
~@I iN' CAPACI· AXIAL LEADS LOW PROFILE HIGH PROFILE i .!! .. g~ 

TANCE 5MC22 5MC26 
In MFD T H L T H L T 

50VDC 
1.0 .250 .343 .687 
3.0 .406 .593 .687 
5.0 .406 .593 .812 

10.0 .562 .812 .812 .812 .562 .750 .562 
20.0 .718 .968 .937 .968 .718 .875 .718 
50.0 1.000 1.375 1.062 1.375 1.000 1.000 1.000 

75 VDC 
1.0 .281 .375 .812 
3.0 .468 .718 .812 
5.0 .500 .750 .937 .500 

10.0 .718 1.031 .937 1.031 ' .718 .875 .718 
20.0 .937 1.312 1.062 1.312 .937 1.000 .937 
50.0 1.312 1.687 1.312 1.687 1.312 1.250 1.312 

100 VDC 
1.0 .281 .375 .937 
3.0 .437 .750 .937 
5.0 .593 .906 .937 .906 .593 .875 .593 

10.0 .781 1.093 1.062 1.093 .781 1.000 .781 
20.0 .906 1.281 1.312 1.281 .906 1.250 .906 
50.0 1.437 1.812 1.437 1.812 1.437 1.375 1.437 

SPECIFICATIONS 
Operating Temperature Range: -55°C to 
+125°C. 
Dissipation Factor: When measured at 
the frequency specified for capacitance 
measurements, the dissipation factor 
shall not exceed 0.3%. 
Insulation Resistance: When measured at 
the applicable test temperature, and rated 
voltage, the insulation resistance shall 
equal or exceed the following valUes: 

Megohm x 
Microfarads 
Except the 
insulation 
resistance 
in megohms 
need not 
exceed 

25°C 85°C 125°C 

100,000 7,000 700 

200,000 70,000 7,000 

5MC27 5MC29 '" 
... 

GO ~IE -IE 
H L T W H ILl '" ';" ,; 

18 7.8 1106 
15 9.8 638 
13 10.6 460 

.812 .750 .562 .862 .750 11 12.6 325 390 

.968 .875 .718 .968 .875 10 14.8 215 258 
1.375 1.000 1.000 1.375 1.000 6 23.5 128 154 

19 7.9 1028 
.468 .718 .750 15 10.3 593 712 

.750 .875 .500 .750 .875 13 11.6 431 517 
1.031 .875 .718 1.031 .875 12 13.5 305 366 
1.312 1.000 .937 1.312 1.000 11 16.5 203 244 
1.687 1.250 1.312 1.687 1.250 6 24.2 116 139 

20 8.0 963 
.437 .750 .875 15 10.6 556 667 

.906 .875 .593 .906 .875 13 12.4 431 517 
1.093 1.000 .781 1.093 1.000 12 14.6 287 344 
1.281 1.250 ,906 1.281 1.250 11 17.1 183 220 
1.812 1.375 1.437 1.812 1.375 6 23.6 111 133 

Capacitance Change: The Capacitance 
change vs. temperature for these capaci
tors shall not exceed the fOllowing: 
Temperature 
Degrees C. -·55 +25 +85 +125 
Percent Change -2.5 0 ±1.0 ±2.0 
The measurement at each temperature 
shall be recorded when two successive 
readings taken at5-minute intervals indi
cate no change in capacitance. 
Capacitance Tolerance: Standard Toler
ance is ±10%. Tolerances of ±20%, 
±5%, ±2% and ±1% are available. 

Note: Capacitance shall be measured at 
25°C, and at or referred to a frequency of 
1 KHz. 

ELECTRICAL CHARACTERISTICS VS TEMPERATURE 

I 
INSULATION 

RESISTANCE vs. TEMPERATURE 
,0' 

~ 1oSk---~ . 
I 
~ 1<J41---~ 

'o'.25I::-·----.~.5:::'· -~.'25' . 
TEMPERATURE IN DEGREES CENTIGRADE 

ELECTRONIC ~® 

TYPICAL DISSIPATION FACTOR vs. TEMPERATURE 

CAPACITANCE CHANGE ENVELOPE FOR 95% CONFIDENCE LEVEL 

iF~'~ I I, 
-55 ~25 +85 .125 

TEMPERATURE IN DEGREES CENTIGRADE 

copper tab terminated version is offered 
in both high and low profiles for each 
capacitance/voltage rating. 
Excellent electrical characteristics and 
super miniaturization are offered to 
switch mode power supply designers with 
his requirements in mind. 

DIMENSIONAL DATA 

5MC22 

i,-t1Q 
9~1' ~~Wirelead 

5MC27 

5MC29 

COPPER 
SHIELD 

L: + 3132. - 1116 

--r 
H 

max. 
11/2 
min. 

i 

No 20 AWG lor 1.0 mid 
No 16 AWG lor all others 

T & H &W: .291 thru .500: + .062, - .156 
.501 and greater: + .093. - .187 

CONCEPTS INC. ~ P.O. BOX 1278 EATONTOWN, NEW JERSEY 07724 • (201) 542-7880 
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1500 CAPACITORS 1500 

ELECTRONIC ~® ESTABLISHED RELIABILITY 
CONCEPTS INC. ~ CAPACITORS 

FIXED, PLASTIC DIELECTRIC, DC, IN NON-METAL CASES PER MIL-C-55514 
ALL DIMENSIONS ARE IN INCHES 

Dielectric: plastic film. CFR02 Characteristic "M": polyester film and foil 

$ 
Characteristic "a": polycarbonate film and foil 

~===f F~ 
Construction: round configuration. axial leaded. 
Capacitance values in MFD: 

L,~J 
Characteristic "M": .0068 thru 1.0 100V; .0010 thru 
1.0 200V; .0018 thru 1.0 400V; .0010 thru 0.1 600V 
Characteristic "a": .0010 thru 1.0 100V; .0010 thru 
1.0200V 

MIN Capacitance tolerance: 
"M" ±2%. ±5%. ±10% 
"a" ±1 0/0, ±2%, ±5% , ±10% 

$ CFR05 ~===f F~ 
Dielectric: metallized polycarbonate plastic film. 

Characteristic "R". 

L ,~, J 
Construction: round configuration. axial leaded. 
Capacitance values in MFD: 

.0010 thru 50.0 50V .010 thru 10.0 200V 

.0010 thru 20.0 100V .010 thru S.O 400V 
MIN Capacitance tolerance: ±1 %. ±2%. ±S%. ±10% 

CFR06 == fAXIAL ri =-$- Dielectric: metallized plastic film 
Characteristic "R": metallized polycarbonate 

I-. 1.625 j "N": metallized polyester 

MIN Construction: oval configuration. axial or radial leaded 

f 
Capacitance values in MFD: 

RADIAL Characteristic "R" Characteristic "N" 

1.10 

.0010 thru 50.0 SOV .010 thru 10.0 200V 

.0010 thru 20.0.100V .010 thru 3.3400V 
Capacitance tolerance: 

I 
MIN "Ru ±1%, ±2%, ±5% , ±10% I t liN" ±2%, ±5% , ±100/0 

CFR12 
~.190 rI.09O ffi',l. l j 

Dielectric: metallized polycarbonate plastic film. 
Construction: molded rectangular case. radial leaded. 

-+045 MAX f 
Capacitance values in MFD: 

.0010 thru .0033 2S0V .010 thru .018 100V 

.0039 thru .0056 200V .022 th ru .027 7SV 

.0066 thru .0062 1S0V .033 thru .056 50V 
1.250 MIN 

.066 thru 1.0 available in larger size CFR 16, 50V 

~ i 1-020 ~ :g81 DIA j See MIL-C-55514/8C for additional information. 

r----t-.200 ±.015 

CFR13 Switch-Mode Power Supply Capacitors. 

M h g Dielectric: metallized polypropylene film. 
Construction: round configuration. axial leaded. 
Capacitance values in MFD: 

l~t4--L±'0621~~~j 1.0 thru 30.0 100V 
1.0 thru 20.0 200V 
1.0 thru 10.0 400V 

Capacitance tolerance: ±5%. ±1 0%. ±20% 

CFR14 ~L~ 11;.032 
Switch-Mode Power Supply Capacitors. Ii .180 ,1 _.062 +.360 ±.OO2' Dielectric: metallized polypropylene film. 

~05 CD Construction: round configuration, lug terminal. 
c) Q) D Capacitance values in MFD: 

~L~G2 ~~ 
1.0 thru 30.0 100V 
1.0 thru 20.0 200V . 1.0 thru 10.0 400V 

.156 DIA -' MIN Capacitance tolerance: ±5%. ±10%. ±20% 

CFR15 $ 
Dielectric: polypropylene plastic film. 

~===f F~ Construction: round configuration. film foil. axial leaded. 
Capacitance values in MFD: 

L ,~,j .012 thru 1.0 200V 
.0068 thru 1.0 400V 
.001 thru 1.0 600V 
.0056 thru 0.56 800V 

MIN Capacitance tolerance: ±5%. ±10%. ±20% 

ELECTRONIC ~® 
CONCEPTS INC. ~ P.O. BOX 1278 EATONTOWN. NEW JERSEY 07724 • (201) 542-7880 
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1500 CAPACITORS 1500 

ELECTRONIC 
CONCEPTS INC. A VIONICAPS® 
METALLIZED POL YCARBONATE 

'~~'V 
~ "'v«:'?)-<- / 

",".l\:)'> 
<0 '0<0 

SPECIFICATIONS 
Operating Temperature Range: -55°C to 
+125°C. 

Dissipation Factor: When measured at 
the frequency specified for capacitance 
measurements, the dissipation factor 
shall not exceed 0.3%. 

Insulation Resistance: When measured at 
the applicable test temperature, and rated 
voltage, the insulation resistance shall 
equal or exceed the following values: 

25°C 85°C 125°C 
Megohm x 
Microfarads 100,000 7,000 700 
Except the 
insulation 
resistance 200,000 70,000 7,000 
in megohms 
need not 
exceed 

Capacitance Change: The Capacitance 
change vs. temperature for these capaci
tors shall not exceed the following: 
Temperature 
Degrees C. -55 +25 +85 +125 
Percent Change -2.5 0 ±1.0 ±2.0 
The measurement at each temperature 
shall be recorded when two successive 
readings taken at 5-minute intervals indi
cate no change in capacitance. 

TYPE ECR 

• NO PIEZOELECTRIC EFFECT 
• NOT FREQUENCY SENSITIVE 
• NOT VOLTAGE SENSITIVE 
• QUALIFIED TO MIL-C-55514/8, 

STYLES CFR12 AND CFR16 

Capacitance Tolerance: Standard Toler
ance is ± 1 0% .. Tolerances of ±20%, 
±5%, ±2% and ±1% are available. 
Note: Capacitance shall be measured at 
25°C, and at or referred to a frequency of 
1KHz. 

LEAD 
VALUE PHYSICAL SIZE SPACING SEE 
IN MFD VDC T H L LS FIGURE 

.0010 250 .090 .190 .190 .200 1 

.0012 250· .090 .190 .190 .200 1 

.0015 250 .090 .190 .190 .200 1 

.0018 250 .090 .190 .190 .200 1 

.0022 250 .090 .190 .190 .200 1 

.0027 250 .090 .190 .190 .200 1 

.0033 250 .090 .190 .190 .200 1 

.0039 200 .090 .190 .190 .200 1 

.0047 200 .090 .190 .190 .200 1 

.0056 200 .090 .190 .190 .200 1 

.0068 150 .090 .190 .190 .200 1 

.0082 150 .090 .190 .190 .200 1 

.010 100 . 090 .190 .190 .200 1 

.012 100 .090 .190 .190 .200 1 

.015 100 .090 .190 .190 .200 1 

.018 100 . 090 .190 .190 .200 . 1 

.022 75 .090 .190 .190 .200 1 

.027 75 .090 .190 .190 .200 1 

.033 50 .090 .190 .190 .200 1 

.039 50 .090 .190 .190 .200 1 
'.047 50 .090 .190 .190 .200 1 
.056 50 .090 .190 .190 .200 1 
.068 50 .095 .245 .295 .200 2 
.082 50 .095 .245 .295 .200 2 
.10 50 .095 .245 .295 .200 2 
.12 50 .095 .295 .295 .200 2 
.15 50 .095 .295 .295 .200 2 
.18 50 .095 .295 .295 .200 2 
.22 50 .095 .395 .395 .300 2 
.27 50 .095 .395 .395 .300 2 
.33 50 .095 .395 .395 .300 2 
.39 50 .095 .395 .395 .300 2 
.47 50 .145 .395 .395 .300 2 
.56 50 .145 .395 .395 .300 2 
.68 50 .195 .395 .395 .300 2 
.82 50 .195 .395 .395 :300 2 

1.0 50 .195 .395 .395 .300 2 

ELECTRICAL CHARACTERISTICS VS TEMPERATURE 
INSULATION 

RESISTANCE vs. TEMPERATURE 
,0' 

I'o'k---~ 
~ 

I'''I---~ 
i! i ,0' 

~ 
:5 '0' I------+--~ 

I 
,o .... ___ ~ __ ...... 

+ZSO +860 +1250 

TEMPERATURE IN DEGREES CENTIGRADE 

TYPICAL DISSIPATION FACTOR VS. TEMPERATURE 

I ] 
+25" 

CAPACITANCE CHANGE ENVELOPE FOR 95% CONFIOENCE LEVEL 
'4 

'2 

:i! 10 

~ 8 

~ . 
~ 4 

~ 2 
ffi , 
u 0 
ffi , 
L 2 

3 
4 
5 

r--TYPEECR 

• -6S' +2& +85 
TEMPERATURE IN DEGREES CENTIGRADE 

A new innovation pioneered by Electronic 
Concepts leads the way to a new era of 
smaller metallized film capacitors. Now a 
combination of excellent electrical char
acteristics and compactness is offered 
the equipment designer in a size equal 
to a ceramic CK05 capacitor. 

Besides the superior electrical charac
teristics Type ECR are self-healing, as is 
the case with all metallized capacitors. 

Additionally, these capacitors do not 
exhibit any of the drawbacks inherent in 
all ceramic capacitors. 

DIMENSIONAL DATA 

Figure 1 

r L ±.Ol0-j 

I 

#24 fWoIG 
1.25 MIN . L j LENGTH 

LS±.015 

Figure 2 

Part Marking 

EGR 
5638K 
8505 

The first two digits represent the year, the 
second two digits represent the week. 
ie. 8452 is the 52nd week of 1984, 8512 is 
the 12th week of 1985. 

ELECTRONIC 
CONCEPTS INC. P.O. BOX 1278 EATONTOWN, NEW JERSEY 07724 • (201) 542-7880 
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1500 

ELECTRONIC 
CONCEPTS INC. 

TYPE HECR 

CAPACITORS 1500 

MINIATURE 
HERMETICALLY SEALED 
POL YCARBONATE 

THE FIRST POLYCARBONATE TO OFFER SUBMINIATURE 
SIZE AND HERMETICITY 
The Avionicap® HECR represents a major 
improvement in capacitor design that will 
advance the trend toward miniaturization. 
This improvement is made possible by a 
new, patented manufacturing process 
that enables us to maximize density and 
actually compress the capacitance of a 
conventional hermetic capacitor into a 
subminiature package. Type HECR is the 
smallest hermetically sealed polycarbon-

ate capacitor on the market today, mea
suring as compact as .100" X .200" X 
.230", which is 3.5 times smaller in vol
ume than conventional hermetic poly
carbonate capacitors. The HECR repre
sents a competitive edge to the user, 
because it is the first time both submini
ature size and hermeticity are available 
in a polycarbonate capacitor. 

Now qualified to MIL-C-39022/11, style CHR20 through CHR25 
Also available with insulating plastic sleeves. 

OFFERS GREATER DESIGN LATITUDE WITHOUT COMPROMISE 
It is no longer necessary for the designer 
to compromise because of lack of avail
ability. Before the introduction of the 
HECR, the choice was between using 
either a larger than ideal hermetic or a 
non-hermetic in a small enough size. But 
now the designer can have both miniature 
size and hermetics - and as a result, he 
can miniaturize without compromising 
performance, reliability or environmental 
protection requirements. 

ACTUA~ 

~ ci= ~'l~~:,"'----I -~ -I 
I ! I L..-.-.4-. x-~~1+-------' ---'~ 

. CONVENTIONAL C CONVENTIONAL 
TYPE HECR HERMETIC CAPACITOR TYPE HE R HERMETIC CAPACITOR 

SIDE VIEW TOP VIEW 

NO LOSS IN ELECTRICAL CHARACTERISTICS AS COMPARED TO CONVENTIONAL HERMETICS 
Even though the size of the HECR has 
been reduced, performance has not been. 
The HECR still offers excellent stability 
retrace and insulation resistance, long 

term capacitance stability, and capaci
tance as high as 1.0 MFD. There is full 
hermeticity in accordance with MIL-C-
202, method 112. And it meets the en-

vironmental and performance standards 
of MIL-C-83421, as well as other military 
and commercial standards. 

LENDS ITSELF TO END PRODUCT MINIATURIZATION-WITH GREATER PCB DENSITY 
Because of its subminiature size the 
HECR will save valuable printed circuit 
board surface area and volume, thus 
allowing for a smaller pc board, and 
therefore more boards packaged in a 

specified area. In addition, this capacitor 
has a rectangular rather than a tubular 
shape, and is radially rather than axially 
mounted. As a result the surface area 
requirement is even further reduced. 

The HECR facilitates miniaturization of 
the component package and the end 
product, to reduce system weight and 
production costs. 

NUMERALS INDICATE CASE NUMBERS. SEE ADJACENT TABLE FOR CASE DIMENSIONS T H L LS 

VALUE VDC VALUE 
IN IN 

MFD 3D 50 100 150 200 300 MFD 30 50 

.0010 1 .010 1 

.0012 1 .012 1 

.0015 1 .015 1 

.0018 1 .018 1 

.0022 1 2 .022 1 

.0027 1 2 .027 1 

.0033 1 2 3 .033 1 2 

.0039 1 2 3 .039 1 2 

.0047 1 2 3 .047 1 2 

.0056 1 2 3 .056 2 

.0068 1 2 3 .068 2 3 

.0082 1 3 .082 2 3 

ELECTRONIC ~. ® 
CONCEPTS INC. ~ 

EEM 1991 

VDC VALUE 
IN 

100 150 200 300 MFD 30 

2 3 .10 

2 3 4 .12 

2 3 4 .15 

3 5 .18 3 

3 4 5 .22 3 

3 4 5 .27 3 

3 4 5 6 .33 4 

3 4 5 6 .39 4 

3 5 .47 5 

3 5 6 .56 5 

4 5 6 .68 5 

4 6 .82 6 

1.00 6 

VDC 

50 100 150 200 300 

3 5 6 

3 5 

3 6 

4 6 

4 6 

4 

5 

5 

6 

6 

6 

CASE +.030 +.030 
NO. -.010 -.010 

1 .110 .210 

2 .170 .270 

3 .170 .270 

4 .190 .380 

5 .190 .380 

6 .220 .500 

DIMENSIONAL DATA 
TYPE HECR 

+.030 
-.020 t.015 

.240 .200 

.240 .200 

.340 .300 

.340 .300 

.450 .400 

.450 .400 . 

r-li ~r-T -,-

is!-
1'/ MAX R~~~~J"T 

/..-lS ~ 
All DIMENSIONS SHOWN IN INCHES 

P.O. BOX 1278 EATONTOWN, NEW JERSEY 07724 • (201) 542-7880 
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These symbols appear on many electrical/electronic components distributed in the world market. They indicate that a country's standard-
setting agency has approved the design of the component and/or a testing agency has approved the performance of the component in 
meeting the standard. This page lists only those countries that have a symbol to represent their authority. 

CD Argentina (IRAM) Instituto 

~ 
Hong Kong Hong Kong Standards W Poland Polski Komitet 

Argentino de Racionalization de & Testing Centre Nonnalizacji Miar i Jakosci (polish 
Materiales Committee for Standardization, 

Measures and Quality Control) 

,O·~~T."" .... Australia (SAA) Standards 

~ 
Hungary (MSZH) Magyar 10 Portugal (CEP) Comissao 

§W"i Association of Australia SzabvanyugiffivataIOHungarian Electrotecnica Portuguesa • p 
't. .. "f' Office for Standardization) 

@ Austria (OVE) Oesterreichischer (JSr) India (lSI) Indian Standards STAS Romania Institutul Roman de 
Verband flir Elektrotechnik Institute "Manak Bhavan" Standardizare (Romanian Standards 

Institute) . 

18Cl 
Belgium (CEB) Comite 511 Indonesia Badan Kerjasama fiti 

Singapore Singapore Institute of 
Electrotechnique Beige Standardisasi LIPI-YDNI (LIPI- Standards and Industrial Research 

YDNI Joint Standardization 
Committee) 

ABNT Brazil (ABNT) Associa~ao 8 Iran Institute of Standards and 

* 
South Africa (SABS) South 

Brasileira de Nonnas Teonicas Industrial Research of Iran African Bureau of Standards 

@ Canada (CSA) Canadian .~ Ireland (I1RS) Institute for Q Spain (IRANOR) Instituto 
Standards Association Industrial Research and Standards 

~ ., ~ 
Nacional de Racionalizaci6n y 
Nonnalizaci6n 

@) Czechoslovakia Urad pro SII Israel (SII) Standards Institution 

~ 
Sweden (SEK) Svenska 

Nonnalizaci Ii Mereni (Office for ofIsrael Eiektriska Kommissionen (Swedish 
Standards and Measurements) Electrotechnical Commission) 

@ Denmark (DEK) Dansk 

.~ 
Italy (CEI) Comitato @ Switzerland (SKV) 

Elektroteknisk Komite (Danish Elettrotecnico Italiano (Italian Schweizerischer Elektrotechnischer 
Electrotechnical Committee) Electrotechnical Committee) Verein Postfach 

0 Egypt (EOS) Egyptian 

(6 Japan (JISC) Japanese Industrial <@> Turkey (TSE) Turk Standardlari 
. Organization for Standardization and Standards Committee Agency of Enstitusu (Turkish Standards 
Quality Control Industrial Science and Technology Institution) 

® Finland (SETI) Electrical 

S Korea, Republic of (South) 

~ 
United Kingdom (BSI) British 

Inspectorate Industrial Advance Administration Standards Institution 

CIID 
France (UTE) Union Technique 

@) Mexi!=o (DGN) Direcci6n General 1M United States Underwriters 
de I'Electricite de Nonnas Secretaria de Patrimonio Laboratories Inc. 

y Fomento Industrial Puente de Recognized Component Mark 
Tecamachalco 

~ 
Germany, Democratic 

\KEMAI Netherlands (NEC) Nederlands ® United States Underwriters Republic of (East) (ASMW) EUR Elektrotechnisch Comite 
Amt flir Standardi-sierung Laboratories Inc. 
Messwesen und Warenprufung 
(Office for Standardization, 

!W!f1 New Zealand (SANZ) Standards iJ Venezuela CODELECTRA en Metrology and Quality Control) 
Association of New Zealand Conjunto con COVENIN Avda. 

@ Germany, Federal Republic 
of (West) (DKE) Deutsche 

ppal. 

~ 
Electrotechnische Kommission im 

® Norway (NEK) Norsk 

t~ 
Yugoslavia Federal Institute of 

DIN und VDE (Gennan 
Electrotechnical Commission of Elektroteknisk Komite (Norwegian Standardization 

DINandVDE) Electrotechnical Committee) 

ELOT Greece (ELOT) The Hellenic (S) Pakistan Pakistan Standards 
. Organization of Standardization Institution 



1500 CAPACITORS 1500 

_EL_P_AC_C_O_M_P_ON_E_N_TS_'?;_~_~_X~_EL_SLO_E~_CE __ ~t~ 
FILM CAPACITORS MADE EASY ~ 

Elpac's film capacitors offer high quality at competitive 
prices. They are typically available from 0.0001 to 25 micro
farads at voltages from 50 to 1 ,000 VDC with temperatures up 
to 125°C (teflon is good up to 2000C). Film capacitors are 
non-polarized and are noted fortheir low leakage and capaci
tance stability over variations in voltage, frequency, and tem
perature. They also provide excellent volumetric efficiency at 
higher voltage ratings (over 100 volts), and are applicable 

to high energy filter applications because of their extremely 
low DF and exceptionally low ESR (the lowest of all capacitor 
dielectrics). Film capacitors are typically utilized in test and 
measurement instruments, telecommunication equipment, 
industrial control systems, and computers or computer 
peripherals. 
... Available in 10 series. 
Each with multiple packaging options. 

FILM CAPACITORS PRODUCT GUIDE 

MO ZO Z B C 
Polyester Metallized Miniature Metallized Miniature 

& Foil Polyester Metallized Polycar- Metallized 
Polyester bonate Polycar-

bonate 

APPLICATION 

Coupling Yes Yes Yes Yes Yes 
Bypass & Yes Yes Yes Yes Yes 
Filtering 
Timing Occasional Occasional Occasional Yes Yes 

Pulse- Yes Yes Occasional Yes Occasional 
Discharge 
Arc Yes Yes Yes Occasional Occasional 
Suppression 
Ripple Yes Occasional Occasional Occasional Occasional 
Suppression 
Freq. Determl- No No No Yes Yes 
nation (tuning) 

CAPACITANCE 
RANGE 

S~ A &FOva?, .00115.0 .001110.0 .001/25.0 .001110.0 .001112.0 
B W&F 'IIIbu ar) .00115.0 .001110.0 .001125.0 .001110.0 .001/12.0 
G(Hennetic .00112.0 .001/4.0 .00118.0 .00112.0 .0118.0 
Rectangular 
L~ermatlc .00115.0 .001110.0 .001125.0 .001/10.0 .001112.0 
'III ular) 
R (Epoxy Radial) .001/3.0 .001/5.0 .001115.0 .00115.0 .001112.0 
X (Epoxy Axial) .001/2.0 .001/4.0 .001110.0 .00114.0 .001/12.0 

VOLTAGE RANGE 5010600 5010600 50 to 600 5010600 so to 600 
(VDC) (NOMINAL) 

TEMP RANGE 125D C 125D C 125·C 12S·C 125· C 
_55· Cto FULL FULL 

RATED RATED 

Derate From 85·C 85D C 8S·C Not Not 
(loSO%) (1050%) (1050%) Req'd Req'd 

TEMP.COEFF. 
(PPMJ· C) 
-55·Cto +125·C 960 960 960 120 120 
- 55·C to' + 105·C - - - - -
-55·Cto +85· C - - - - -

DISSIPATION 
FACTOR(%)1 KHz· 0.5 1.0 1.0 0.3 0.3 

INSULATION RES.·· SO,OOO 10,000 10,000 25,000 25,000 
(Megohm x MFD) 
Need Not Exceed 100,000 40,000 40,000 50,000 50,000 
(Megohms) 

DIELECTRIC 
STRENGTW·· 
As % 01 DC Rating 

Term to Term 200 150 150 150 150 
Term to Case 200 200 200 200 200 

• Except values over 1 ~f al 60 Hz . 
•• Measured al raled voltage or 100 voHs, whichever is less, aiter 2 minutes electrification 
••• Measured al dc lest potential for 60 seconds through limiting resistance of 100 ohmslvolt 

CS HS 
Power Highly 
cap Stable 

Metallized 
Polycar-
bonate 

High Current Yes 
LONESR Yes 

SWitching Yes 
Regulators 

Pulse Seldom 
Service 
Crilical Seldom 
Filtering 

Seldom 

High Yes 
Frequency 

1150.0 -
- .001110.0 
- -

- -

- -
-

100 to 400 so to 600 

-501 125D C 
+125 FULL 

RATED 

Nol Not 
Req'd Req'd 

- 120 
+120 -
- -

0.3 0.3 

25,000 SO,OOO 

50,000 100,000 

150 150 
200 200 

PO PMB PSB 
Polystyrene Metallized Metallized 

& Foil Polypro- Polypro-
pylene pylene 

Occasional Yes ACRATED 
Seldom Yes LONESR 

Yes Yes SWITCHING 
REGULATIONS 

No Seldom CRITICAL 
FILTERING 

No Seldom HIGH 
FREQUENCY 

No Seldom 

Yes 

.00111.5 .001/4.0 -

.00111.5 .001110.0 .47110.0 

.001/1.0 - -

.00112.0 - -

.00112.0 - -

.00111.0 - -
5010600 50 to 600 100 to 400 

85· C 10S·C 10SD C 
MAX FULL FULL 

RATED RATED 

Nol Nol Not 
Req'd Req'd Req'd 

- - -
- 300 300 
90 - -

0.1 0.1 0.1 

100,000 50,000 50,000 

200,000 100,000 100,000 

200 150 150 
200 200 200 

NOTE: Other capaCitance tolerances, 
voReges, and sizes available on special 
request 

-IE: ELP~~ON~2!s~NENTS 
3131 S. STANDARD AVENUE, SANTA ANA, CA 92705 

FAX (714) 241-7293. TEL. {71H 4L979-4440 
EEM 1991 For manufacturers' sales offices, see yellow pages A·1065 
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II 

~~.aMmB.~ ________ __ 
MEETING YOUR NEEDS ... for Quality Capacitors! 

... for Sales & Engineering ~istance! 
.... for On.:rime Delivery! 

Aluminum electrolytic capacitors are available off-the-shelf in continuous 
heavy-duty ... miniature ... subminiature ... sub-subminiature ... low 
leakage ... extended temperature types ... even special case sizes and 
configurations. 

Off-the-shelf film capacitors, including metallized self-healing polyester, 
polypropylene and polycarbonate dielectrics are also available in a variety 
of values. 

Miniature, tempe~ure-stable, and general purpose ceramic disc capacitors are stocked in depth. 

Every IC capacitor is automatically 100% inspected and tested through
out the manufacturing process, and, again before delivery to inventory. 

Capacitance Range: 
0.47 Mfd to 33,000 Mid 

Voltage Range: . 
6.3 WVDC to 450 WVDC 

Operating Temperature: 
-4O"C to +85"C 

Rating: 
2,000 Hr. @ +85°C 

Tolerance: 
±20%Std. (±10%Opt.) 

Leakage Current: 
.;;0.0"06 CV or 2p.A minimum 

Style: 
Axial Lead 

Solvent Tolerant End Seal: 
Standard (.;;250 WVDC) 

Epoxy End Seal: 
Optional 

Tape & Reell Available 

• 

CapaCitance Range: 
0.1 Mfd to 15,000 Mid 

Voltage Range: 
6.3 WVDC to 250 WVDC 

Operating Temperature: 
-4O"C to +85°C 

Rating: 
2,000 Hr. @+85°C 

Tolerance: 
±20%Std. 
(±10%,-10, +30% Opt.) 

Leakage Current: 
';;0.006 CV or 2p.A minimum 

Style: 
Radial Lead 

Solvent Torerant End Seal: 
Standard 

Epoxy End Seal: 
. Optional 

Tapa & Reel/Ammo Pack: 
Available 

In addition IC offers epoxy end seals, mylar sleeving, cut and formed 
leads. IC capacitors are also available in tape and reel configurations 
and in flat (ammo) packs. 

Capacitance Range: 
0.47 Mid to 10,000 Mfd 

Voltage Range: 
6.3 WVDC to 450 WVDC 

Operating Temperature: 
-40"Cto + 105°C 

Tolerance: 
±20%Std. 
(±10%ODt.) 

Leakage Current: 
.;;0.002 CV or 2p.A minimum 

Style: 
Radial Lead 

Solvent Tolerant End Seal: 
Standard (.;;250 WVDC) 

Epoxy End Seal: 
Optional 

Tape & Reel/Ammo Pack: 
Available 

Capacitance Range: 
0.1 Mid to 3,300 Mfd 

Voltage Range: 
6.3 WVDC to 50 WVDC 

Operating Temperature: 
-40"C to +85°C 

Tolerance: 
±20% Std. 
(±10%Opt.,) 

Leakage Current: 
';;0.006 CV or 1 /LA minimum 

Style: 
Radial Lead 

Solvent Tolerant End Seal: 
Standard 

Epoxy End Seal: 
Optional 

Tape & Reel/Ammo Pack: 
Available 

.. ILLINOIS CAPACITOR, INC. l1>u, Certified Ship From Stock SUI!I!'ie, Since 1935 . . _J 3757 W. Touhy Ave., Lincolnwood, Illinois 60645 • (708) 675-1760 • Fax (708) 673-2850 
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Capacitance Range: 
0.1 Mid to 2,200 Mid 

Voltage Range: 
6.3 WVDC to 50 WVDC 

Operating Temperature: 
-40°C to +85°C 

Tolerance: 
±20%Std. 
(±10%Opl.) 

Leakage Current: 
"0.002 CV or 0.4JLA minimum 

Style: 
Radial Lead 

Solvent Tolerant End Seal: 
Standard 

Epoxy End Seal: 
Optional 

Tape & Reel/Ammo Pack: 
Available 

Capacitance Range: 
330Mfd 10 1800Mld 

Voltage Range: 
200WVDC 10 400WVDC 

Operating Temperature: 
-40°C 10 +85°C 

Tolerance: 
±20%Std. 
(±10%, -10+30% Opt.) 

Leakage Current: 
,,;;.02CV or 2mA max. 

Style 
Standard, 2 pin 

Solvent Tolerant End Seal: 
Standard (,,;;250WVDC) 

• 

CAPACITORS 

Capacitance Range: 
0.1 Mid to 100 Mid 

Voltage Range: 
10 WVDC to 50 WVDC 

Operating Temperature: 
-40°C to +85°C 

Tolerance: 
±20%Std. 
(±10%Opt.) 

Leakage Current: 
"0.002 CV or O.4JLA minimum 

Style: 
Axial Lead 

Solvent Tolerant End Seal: 
Standard 

Epoxy End Seal: 
Optional 

Tape & Reel! Available 

Capacitance Range: 
330Mfd to 1 ,500Mfd 

Voltage Range: 
200WVDC to 400WVDC 

Operating Temperature: 
-40°C 10 + 105°C 

Tolerance: 
±20% Std. 
(±10%, -10+30% Opt) 

Leakage Current: 
,,;;.02CV or 2mA max. 

Style 
Standard, 2 pin 

Solvent Tolerant End Seal: 
Standard (,,;;250WVDC) 

Capacitance Range: 
22 Mid to 2,200 Mid 

Voltage Range: 
6.3 WVDC to 63 WVDC 

Operating Temperature: 
-55°C to +105°C 

Tolerance: 
±20% Std. 
(±10%Opl.) 

Leakage Current: 
,,0.01 CV @ 2 minutes 

High Frequency, Low ESR 
Style: 

Radial Lead 
Solvent Tolerant End Seal: 

Standard 
Epoxy End Seal: 

Optional 
Tape & Reel/Ammo Pack: 

Available 

Capacitance Range: 
100 Mfd to 22,000 Mid 

Voltage Range: 
10 WVDC to 250 WVDC 

Operating Temperature: 
-40°C to +85°C 

Tolerance: 
±20%Std. 
(±10%,-10 +30% Opt.) 

Leakage Current: 
,,;; .02 CV or 2mA max. 

Style: 
low Profile, 2 pin 

Solvent Tolerant End Seal: 
Standard 

Capacitance Range: 
.47 Mid to 1 ,000 Mid 

Voltage Range: 
6.3 WVDC to 100 WVDC 

Operating Temperature: 
-40°C to + 125°C 

Tolerance: 
-10+50%Std. 
(±20%Opt.) 

Leakage Current: 
".002 CVor 2JLAminimum 

Style: 
Axial Lead 

Epoxy End Seal: 
Optional 

Tape & Reel/ Available 

Capacitance Range: 
100 Mid to 15,000 Mid 

Voltage Range: 
10 WVDC to 450 WVDC 

Operating Temperature: 
-40°C to +85°C 

Tolerance: 
±20%Std. 
(±10%,-10 +30% Opt.) 

Leakage Current: 
";;.02 CV or 2mA max. 

Style: 
Standard, 2 pin 

Solvent Tolerant End Seal: 
Standard ("'250 WV) 

j&® 

ILLINOIS CAPACITOR, INC. Your Certified Ship from Stock Supplier Since 1935. 
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Capacitance Range: . 
.47 Mfd to 1,000 Mfd 

Voltage Range: 
16 WVDC to 100 WVDC 

Operating Temperature: 
-40"Cto +85·C 

Tolerance: 
±20%Std. 
(±10%Opt.) 

Leakage Current: 
"".03 CV or 3IJ.A minimum 

Style: 
Axial Lead 

Epoxy End Seal: 
Optional 

Tape a Reell Available 

Capacitance Range: 
.001 Mfd to 10 Mfd 

Voltage Range: 
160 WVDC to 630 WVDC 

Tolerance: 
±10% Std. 
(±5, ±2, ±1% Opt.) 

Operating Temperature: 
-55·Cto +100·C 

Style: 
Axial Lead, Round 

Construction: 
Wrap & Filled 
Self-Healing, Extended Foil 
Non-Inductively Wound 
Low ESR, Low ESL 

Tape a Reeli Available I 

• 

Capacitance Range: 
.47 Mfd to 1,000 Mfd 

Voltage Range: 
10 WVDC to 100 WVDC 

Operating Temperature: 
-40·Cto +85·C 

Tolerance: 
±20%Std. 
(±10%Opt.) 

Leakage Current: 
"".03 CVor 3IJ.A minimum 

Style: 
Radial Lead 

Epoxy End Seal: 
Optional 

Tape a Reel/Ammo Pack: 
Available 

Capacitance Range: 
.01 Mfd to 2.2 Mfd 

Voltage Range: 
250 WVDC to 630 WVDC 

Tolerance: 
±10% Std. 
(±5%Opt.) 

Operating Temperature: 
-55·Cto +100·C 

Style: 
Radial Lead 

Construction: 
Flame Retardant Epoxy 
Self-Healing, Extended Foil 
Non-Inductively Wound 
Low ESR, Low ESL 

Tape" Reel/Ammo Pack: 
Available 

Capacitance Range: 
.001 Mfd to .22 Mfd 

Voltage Range: 
100WDVC 

Tolerance: 
±10%Std. 
(±5%Opt.) 

Operating Temperature: 
-55·Cto + 125·C 

Style: 
Radial Lead 

Construction: 
Flame Retardant Epoxy 
Extended Foil 
Non-Inductively Wound 

Tape a Reel/Ammo Pack: 
. Available 

Capacitance Range: 
1.0 Mfd to 30 Mfd 

Voltage Range: 
100 WVDC to 400 WVDC 

Tolerance: 
±10% Std. 
(±5%Opt.) 

Operating Temperature: 
-55·Cto +105·C 

Style: 
Axial Lead, Round 

Construction: 
Flame Retardant Tape & 
Epoxy End Filled 
High Current, High Frequency 
Self-Healing, Extended Foil 
Non-Inductively Wound 
Low ESR, Low ESL 
Meets MIL 55514 

Capacitance Range: 
.001 Mfd to .47 Mfd 

Voltage Range: 
100WVDC 

Tolerance: 
±10%Std. 
±5%Std. 

Operating Temperature: 
~55·Cto +85·C 

Style: 
Radial Lead 

Construction: 
Epoxy 
Inductively Wound 

Tape a Reel/Ammo Pack: 
Available 

Capacitance Range: 
. 1.0 Mfd to 30 Mfd 
Voltage Range: 

100 WVDC to 400 WVDC 
Tolerance: 

±10% Std. 
(±5%Opt.) 

Operating Temperature: 
-55·Cto +105·C 

Style: 
Lug Terminal, Round 

Construction: 
Flame Retardant Tape & 
Epoxy End Filled 
Self-Healing, Extended Foil 
Non-Inductively Wound 
High Current, High Frequency 
Low ESR, Low ESL 
Meets MIL 55514 

I'IUINOIS CAPACITOR, INC. Your Certified Ship From Stock Supplier Since 1935. 
3757 W. Touhy Ave., Lincolnwood, Illinois 60645 • (708) 675-1760 • Telex 72-4361 • Fax (708) 673-2850 
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Capacitance Range: 
.001 Mfd to 22 Mfd 

Voltage Range: 
63 WVDC to 1,000 WVDC 

Tolerance: 
±10% Std. 
(±5%Opt.) 

Operating Temperature: 
-55°C to +125°C 

Style: 
Axial Lead, Round 

Construction: 
Wrap & Filled 
Self-Healing, Extended Foil 
Non-Inductively Wound 
Low ESR, Low ESL 

Tape" Reell Available 

Capacitance Range: 
1 pfd to 680 pfd 

Rated Voltage: 
50WVDC 

Operating Temperature: 
-4OOC to +85°C 

Tolerance: 
~10 pfd: :+:0.5 pf (D) Std. 
"",12 pfd: ±10% (K) Std. 

Temperature Characteristics: 
Y5F 

EIA RS198 Type: 
Class I 

Style: 
Radial Lead 

Construction: 
Durez Phenolic 

Capacitance Range: 
0.1 Mfd to 18 Mfd 

Voltage Range: 
100 WVDC to 630 WVDC 

Tolerance: 
±10%Std. 
(±5%Opt.) 

Operating Temperature: 
- 55°C to + 125°C 

Style: 
Axial Lead, Flat 

Construction: 
Wrap & Filled 
Self-Healing, Extended Foil 
Non-Inductively Wound 
Low ESR, Low ESL 

Capacitance Range: 
.047 Mfd to .47 Mfd 

Rated Voltage: 
12WVDC 

Operating Temperature: 
-40°C to +85°C 

Tolerance: 
:+:200 (M) Std. 
-20 +80% (Z) Std. 

Temperature Characteristics: 
Y5T (M). Y5V (Z) 

EIA RS198 Type: 
Class III 

Style: 
Miniature, Radial Lead 

Construction 
Durez Pl:1enolic 

Capacitance Range: 
.01 Mfd to 10 Mfd 

Voltage Range: 
100 WVDC to 1,000 WVDC 

Tolerance: 
±10%Std. 
(±5%Opt.) 

Operating Temperature: 
-55°C to + 125°C 

Style: 
Radial Lead 

Construction: 
Flame Retardant Epoxy 
SeH-Healing, Extended Foil 
Non-Inductively Wound 

Capacitance Range: 
.001 Mfd to .01 Mfd 

Rated Voltage: 
500WVDC 

Operating Temperature: 
-40°C to +85°C 

Tolerance: 
-20 +80% (Z) Std. 

Temperature Characteristics: 
Z5V 

EIA RS198 Type: 
Class II 

Style: 
Radial Lead 

Construction: 
Durez Phenolic 

SPECIALIZED SERVICES 

Capacitance Range: 
.001 Mfd to 22 Mfd 

Voltage Range: 
63 WVDC to 400 WVDC 

Tolerance: 
±10%Std. 
(±1, ±2, ±5%Opt.) 

Operating Temperature: 
-55·Cto + 125°C 

Style: 
Axial Lead, Round 

Construction: 
Wrap & Filled 
SeH-Healing, Extended Foil 
Non-Inductively Wound 
Low ESR, Low ESL 

Tape" Reell Available 

Capacitance Range: 
.001 Mfd to 0.1 Mfd 

Rated Voltage: 
50WVDC 

Operating Temperature: 
-40°C to +85°C 

Tolerance: 
:+:20% (M) Std. 

-20, +80% (Z) Std. 
Temperature Characteristics: 

Y5T (M), Y5V (Z) 
EIA RS198 Type: 

Class II 
Style: 

Radial Lead 
Construction: 

Durez Phenolic 

AMMO PACK TAPE & REEL CUT & FORM LEADS CUT & FORM LEADS 

• 
'ILL/NOIS CAPACITOR, INC. )bur Certified Ship From Stock Supplier Since 1935. _J 3757 W. Touhy Ave., Lincolnwood, Illinois 60645 • (708) 675-1760 • Telex 72-4361 • Fax (708) 673-2850 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1069 



SUPER TIME SAVER! 

Do you work with ICs? Do you have trouble finding the 
IC you need? Are you sick and tired of sifting through 
dozens of manufacturers' data books? Do you have 

trouble comparing one set of specs to another? Are you sick 
and tired of wasting time? 

Do we have good news for you! Get your hands on the latest 
annual copy of the IC Master. The Master will save you both 
time and money. Here's how. 

The Master lists every single IC you can buy. Better yet, the 
Master lists ICs by function. You know what you want to do. 
The Master tells you who makes what for what you want to do. 

There's more! The Master lists every known alternate source to 
every integrated circuit. If somebody makes a substitute for an 
IC, the Master tells you. And fast! 

Want to [md a custom or semicustom IC? The Master tells you 
. who the manufacturers are, what their capabilities are, and 
what design tools you need. 

Looking for a distributor or a local sales office? The Master 
tells you where they are. Got a technical problem? The Master 

tells you who to call. Can't figure out a part number? The 
Master tells you how the part number systems work. 

There's morel The Master has a section on microprocessor 
development tools with complete performance parameters. 
There's another section on programmable logic devices giving 
you everything from output configuration to PLD development 
systems. 

Want to know if there's an application note available on a 
given part? The Master tells you! 

If your question has anything to do with integrated circuits, you 
need the IC Master. Subscribe now by calling (516) 227-1314. 
Ask for Marie Botta. Tell Marie you need the Master now. 

If you prefer, write to Marie, Hearst Business 
Communications, 645 Stewart Ave., Garden City, NY 11530. 
She'll mail you the IC Master subscription form right away. 

And, if you tell her you saw it in the 1991/92 EEM, she'll take 
$10 off the subscription price! 

Ie MASTER 
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,...---------------Miniature type capacitors PCM 5 mm --,..-----------------. 
metallized with metal foil electrodes 

I • • ~ .!el. ~.. 1~ 1tj .. ~ 
MKS 2 MKS 2-i MKS 2-HR MKS 22 MKS 20 MKC 2 MKP 20 MKI 2 MKI 20 FKS 2 FKC 2 FKP 2 FKI 2 

Dielectric Pnlyester Polyester Polyester Polyester Polyester Polycarbonate Polypropylene Polyphenylene- Polyphenylene- Polyester Polycarbonate Polypropylene Polyphenylene-
film film film 111m film 111m film sulfid film (PPS) sulfid film (PPS) film film film sulfid film (PPS) 

Test calegory 
in accordance 55/100121 55/100/56 55/100156 55/100121 55/100121 55/100121 55/085/56 55/125/56 55/125/56 55/100/56 55/100/56 55/085/56 55/125/56 

with IEC 

. Temperalure -55°C -55°C -55°C -55°C -55°C -55°C -55°C -55°C -55°C -55°C -55°C -55°C -55°C 
ranges to + 100°C to +100°c to +100°c to +100°c to +100°c to +100°c to +85°c to +125°c to +125°c to +100°c to +100oC to +85°C to +125°C 

Dissipat. fact. .:8xlo-' ':15xlo-'.:3 10-' 
ta=n~~~~ >ll.l: ,,;;10xlo-' ";;8xlO-' ";;8xlo-' ,,;;8xlO-' ,,;;8xlo-' ,,;;3xlo-' ,,;;0.5xlo-'. >O.l~F: ,,;;20xlo-' ,,;;15xlO-' ,,;;7xlo-' ,,;;2xlo-' >100~Fx ,,;;4xlo-' ,,;;15xto-' 

!nsulatlon ~5xlQ3Mn ~1.5x1()4Mn ~2xl()4Mn ~3.75xlQ3Mn ~3.75xlQ3Mn ~lxl()4Mn 
resl,!,;o:C~ >0.33: ~10oos >0.33: ~5000s >0.33: ~60oos >0.33: ~1250s ~1.5x1()4Mn >0.33' ~1250s ~3xl()4Mn >047' ~30oos ~1.5xl()4MO ~3xl()4MO ~5xl()5MO ~5xl()5MO ~5xl()4MO 

Voltage g g ~ g ~ g ~ ~ ~ u ~ ~ ~ g g ~ g ~ g ~ ~ ~ g g ~ ~ ~ ~t~ ~ ~ ~ ~ ~ ~ 
ranges~~8~g >8~8 ~8~8 ~~8 ~8 ;;; 8 8::5 ~ ~ g~8 81E8 ~8f58 g 

IJ")tO..--(,'>,J"",," ~_C"\Jq- to ..... Nq- L,(")(D"-- (D..- to ..... ...-N co to _Nq- ..... Nq- (O ..... c-...q- ..... 

100 pF 

~OpFr+-+-+-r+-+-+-+-+-+-r-r-~~~--+-+--+-+--+--+--r-_+--+-~--+--r_+----_+----_+--_+--~-+-+_+-++-~-+_+_++--r_+~+---+-+-~ 
j 

680pF 5 5 

1000 pF 5 5 5 5 5 

1500PFrt-+-r-r+-t-t-t-+-+-r-r-~~~--+-,,--rt--~--+-r--t--+-~--t--r-+-----t-----r---+--~-t~ti-t~~-+-r-t+--r-t~~--t-r-~ 
2200pF 5 5 555 

33OOpF~-+~+-~-4-+-+-+~~4-+-+-t-+-~~~-r~--ti--4-~---r-+~--t----4-----+---+---+-rti-++-~-L~~-+-+~--~--+-~~ 
4700 pF 
6800 pF 

0.01 IlF 
0.015 1lF N W 5 f--

8 o.~ IlF 5 5 5 5 5 5 5 5 5 --i O.033IlF r-

I 0.047 IlF r- f-- - 5 5 5 5 
<> O.068IlF 

0.1 IlF 5 5 5 5 5 ~ 5 t-- -
0.15 IlF NEW 
0.22 IlF 5 5 NEW 
0.33 IlF&-+-~r---+r-r-r----H-+-+---~-r_+----_+--------r+--+---~-------+----+-+---_+------~------_+------_+--________ +-______ ~ 
W~5 ~ ~ 
0.68 IlF ' 

1.0 IlF '- '--- -- ~ 

1.5 IlF &-+'-L ____ -+ ________ _+--------+---------+--------+--------+-------+-----------r-------+-------+-------r---------~------~ 
2.2 IlF ' 
3.3 IlF&-'+-______ +-________ r-______ ~--------_+--------+-------~------_+----------_+------~------_+------_+ __________ +-______ ~ 
4.7 IlF J: 
6.8 IlF ,1:,"'_ 

~~ilanee ±~:~~±5% ±~5~0% ±2O:-5~0% ±~~~!r ±~~~!r ±20~5~()O/o ±~~~~!r To~: ±200f0±100f0 ±2O:5t lO% !~r:±~1~~ ±5~~or.5% ±~~~!r 
o trances tolerances') (± 1%') 

t The insulation resistance data refers to the lowest rated voltage of each range. Further details concerning higher rated voltages see general catalogue. • Closer tolerances are available subject to special enquiry. 
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SMD- PCM2.Smm PCM7.Smm Radio interference suppression capacitors 
capacitors melallized In accordance with VDE 0565-1 

•• ~" " I, ~" ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ 
MKS 01 SMD MKS 02 MKS 022 MKC 02 FKC 02 MKS 3 MKS 33 MKC 3 MKS 5·R MP 3·Y MP 30·Y MP 3·X1 MP 3·X2 MP 380 

DleIecIrIc 
....,., ....,...., ....,., Pa~ PoIycarIJonaIe Palyeal8r Palyeal8r PaIyca- Palyeal8r 

Paper, resin imp"gnaled ... ... 111m 111m 111m tIIm 111m tIIm 111m 

lilt category SMD 5.7 : 55110001 4O/CII5I21 40/005156 
in accordance 55110001 551100121 551100121 55110001 55110001 55Il0W21 55110001 40l0II5I21 401111Y56 4OIll1Y56 401110156 

wiIIIlEC SMD 7.3: 551100156 401110156·· 4OIlllY56·· 

lmpanIIure -55"C -55"C -55"C -55"C -55"C -55"C -55"C· -55"C -4D"C -4O"Cto + 85°C -4D"C -4D"C -4O"Cto + 85"C -400c 
nIIIgIIS to+l00"C to +100"C to +100"C to+l00"C to +100"C to+l00"C to+l00"C to+l00"C to +85°C -400c to + 1100c·· to +1100c to +1100c -4O"Cto +1100c·· to +1100c 

:1':-= ";SxlQ-3 ";SxlQ-3 .,;SxlQ-3 .,;3xlQ-3 .,;2xlQ-3 ";SxlQ-3 ";SxlQ-3 .,;3xlQ-3 ";SxlQ-3 .,;13xlQ-3 ";13xlQ-3 .,;13xlQ-3 .,;13xlQ-3 .,;13xlQ-3 
and +2O"C 

InsuIaIIaR ;;.3.75xl()3MQ ;;.3.75xl()3MQ ;;.lxl(J4MQ ;;.3.75xl()3MQ ;;.1.5xl(J4MO ;;.6xl()3MO 
nsisIance II ;;.3.75xl()3MQ ;;.3.75xl(1!MO ;;.5xl()5MO ;;.3.75xl(1!MO ;;.12xl(1!MQ ;;.12xl(1!MO ;;'12xl(1!MO ;;.12xl(1!MQ 

+28"Ct >0.33: ;;'1250 s >0.33: ;;.1250, >0.33: ;;.15005 >0.33: ;;.1250 s >0.33: ;;.5000 s >0.47: ;;.2OOOs 

....... ~ 15 ~ ~ 
to 

~ 
u 1:l ~ ~1:l~~ ~§H:l~ ~ 1:l i !li !li '-' !li !li !li ~ !li §! §! :> ~ 

nIIIgIIS :> 
~ 

:> 
~ Sl fa !Hl 12 ~ 1i3~ ill ~ 1i3 !:l 1i3 1i3 t:! 1i3 E:J !j' ~ Ii! !il 12 !il &l !2 

l00pF 
220pF 
~ SMD 

680pF 5.7 

l000pF 2.5 .5 
1500pF 
2200pF 2.5 2.5 10 10 10 10 10 
3300pF 7.5 

4700pF SMO 15 
6800pF 7.3 

0.01 IlF 2.5 
7. 

0.0151lF 
15 15 15 

0.0221lf 2.5 2.5 7.5 15 15 
·O.033IlF 49 I 0.047IlF 15 15 22.5 

. O.068IlF ~ 22.5 

I 0.1 IlF ® 27.5 22.5 
l! 0.15 Ilf 49 27.5 

0.22 IlF 2.5 
7.5 7.5 

22.5 22.5 @ 
~ 

27.5 22.5 22.5 49 
0.33 IlF 9U 49 
0.47 IlF 7.5 @ ~ 
0.68 Ilf 27.5 27.5 ~ 

27.5 27.5 

® 
1.0 IlF 

9U 
® 4949 1.5 Ilf 7.5 @ 

2.2 IlF 37.5 37.5 @ ~-~ 
3.3 IlF 9U ®-9U 
4.7 Ilf <§® 6.8 IlF 
10 IlF 

@-@ 
15 IlF 9U 
22 IlF ® sa 

Capacitance ±20% ±2O%±10% ±20% ±2O%±10% ±20%±10% ±2O%±10% ±20%±10% 

IOlerances (o1her (±5%) (01her ±5% ±5% ±5% ±20%±10%±5% ±5% ±20%±10% ±20% ±20% ±20% ±20% ±20% 
tolerances·) tolerances·) 

t The insulation resistance data refers to the lowest rated voltage of each range. Further details concerning higher rated voltages see general catalogue. * Closer tolerances are available subject to special enquiry. "" These data are only valid for VDE, SEMKO and eSA. 
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Capacitors for stringent Capacitors for high 
requirements . current ratings 

metallized with double·metallilm electrodes 

~ ~ ~ ~ ~ ~ ~ 
MKS 4 MKC 4 MKC 4-SV21 MKP 4 MKS 10 MKC 10 MKP 10 

Dielectric I'llIyeoterHIm 
PoIjarIIo .... PuIJtarbo .... PoIypro ~ l'llivester ~ PoIyproPJ!." 

ftlm Him ftlm Him Dim fthn 

1iIsI ca\8g8Iy 
inacconla_ 551100156 55/100156 551100156 551085/56 55/100/56 551100156 551085/56 

with lEG 
lIImpendure 

_55° to +1000c 
_55°C -55OC -55°C -55·C _55°C 

-55·Cto +11JOOC nmges to+11JOOC to+11JOOC to+ 850C to+11JOOC to+11JOOC 

DIsIil:-IacI. ,,8x11r3 ,,6x11r3 ,,2x11r3 Ian at 1kHz ,,3x11r3 ,,3x11r3 ,,1x 11r3 ,,3x1G-4 
and +2tJOC >1~F: ,,10x11r3 >1~F: ,,8x11r3 >1~F: ,,4x11r3 

insulation ;'1.5x104MO ;,1.5x104MO ;,1.5x10 4MO ;,1x10 5MO ;'1.5x10 4MO ;,3x104MO ;.1x105MO IlliSlance II 
+2IIoct >0.33: ;>5000. >0.33: ;,5000. >0.33: ;,5000. >0.33:;> 30000. >0.33: ;,5000. >0.33: ;,10000. >0.33: ?3OOO)s 

Vollage ~~~~~~ ~~ ~~~~ ~~ ~~ ~~ '-' ~~ ~~~~ ~g g~~~~ 
nmges l:l~!!Hnia ~~ !a~~~ ~Kl @~ ~ia !$ 8 Kl ~~i3~ \i!~ ~ ~~~ l:l_ 

100pF 
220pF 

I 
680pF 

1000pF 
1500pF 

2200pF • 3300pF 

4700pF 15 

6800 of 15 15 

0.01 ~ c'::. 
., 

75 10 15 
7.5 15 

0.015~ 10 10 

0.022~ 10 15 " !..:...10 
~, 

" 10 ...., 10 7.5 10 
0.033~ "-, 15 10 ... '5 

J 0.047 ~F 7.5 10 
~1O 

15 .. , 15225 

15 '5 22.5 
10 

f-1O f- lO f- lO Y. 
0.0Ii8~ " '.5 0.5 

I 0.1 ~ 
1,0 w J '.5 7.5 ~ 15 '::'10 ,,, 

10 I 15 
15 r- '.5 "' l! 0.15 ~ .. 15 1515 9 

0.22 ~ 10 • 18 !.. 15 ?l.5 
15 15 . ,,, os 05 

215 r 27.5 f- '.5 10 15 f- -
0.33. ~ Y.5 

0.47 ~ 7.50 15 2>5 ~5 2>5 .. OS . , f-15 ... f- 15 .. f- f- .,f-0.68 yF 15 15 "-5 .. ... "' 
1.0 ~F 15 -1-"' '.5 ,,, 

I- ".5 -I- - I-
1.5 ~ 22.5 27.5 "' "' 

15 :12.5:12.521'.5 1l.5 27.5 22.527.5 27.521'.5 '!I 2.2 ~f I- I-~ l- f- ".5 f=-: 95 
3.3 ~F 9.5 Y.5 

4.7 ~F ".5 ~.5 "' '!I.5:115 

'" '- "' 1-.,1-6.8 ~F .5 ., 
10 ~F ".5 0.5 

".5 '-- - '--
15 ~ 

I 22.JJF 

Capacitance ±21I!iJ±10% ±20%±10% ±2O%±10% ±20% ±10% ±20%±10% ±20%±10% ±2O%±10% 
±5% ±5% ±5% ±5% ±5% ±5% ±5% IOlenmces 

t T~e .insulation resistance data refers to the lowest rated voltage of each range. Further details concerning higher rated voltages see general catalogue. 

~ 
MKI10 

PoIyp!tonylo.o-
sulftdftlm (PPS) 

551125156 

-55OC 
to +125°C 

,,12x1G-4 
>1~F: ,,15x1G-4 

;'1.5x104MO 
>0.33: ~5000 s 

~~ 
~8 

1616 

~ 15 

22.512.5 

I-

27.527.5 

'-

±20%±10% 
(o1her 

tolerances") 

High reliability Film capacitors with 
components metal foil electrodes 

~ ~ ~. :t~ ~ -~:> > 1 
i ; 
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FKP 1 FKI 1 FKS 3 FKC 3 FKP 3 

I'IIlyproPJ!ono I'IIlyph.nyt .... 1'111,...... PoIycarbonaio PoIyproPJl ... 
Him suHld ftlm (PPS) fllm film film 

55IWJ56 551125156 5511 00156 551100/56 551085156 

-55·C to +11JOOC 
_55°C -55·C -55·C -55°C 

to +125°C to+ 11JOOC to+11JOOC to +85°C 

,,3x1G-4 ,,12x1G-4 ,,8x11r3 :S;;2x1D-3 ,,4x1G-4 

;>1x105MO ;>5x104MO ;'3x1 04MO ;,5x10 5MO ;,5x105MO >0.1: ;,10000. 
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~ Y.5 "' 101 r 15 .. 10 
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"' 

., 
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'" ., y, 15 15 ., 15 
22.527.5 95 10 15 

± 37.53]5 
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tr Capacitors with axial leads 
The ngure. in Ihe ta~es 01 Length WIMA MKB 3/MKB 5 and MKB 6 
capacitances refer to the PCM= . -6 mm are in our general catalogue 
Printed Circu~ Module (lead April 1991 edition, pages 54 and 55. 
spacing) at the lead exit points 

PCM 

±20%± 10%±5% ±20%±10% ±20%±10% ±20%±10% ±2O%±10% 
{other (o1her ±5% ±5% ±5% 

tolerances"} tolerances") 

" Closer tolerances are available subject to special enquiry. 
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Hearst 
Engineering 
Software· 

ICMASD ... IC Alternate 
Source Directory 

The all new 1991 version of the world famous 
Alternate Source Directory is now available in floppy disk form 
for your IBM XT & AT and 100% compatible personal computer with hard drive. 

The 1991 ICMASD contains the more than 180,000 listings that appear in the 
Alternate Source Directory Section contained in Volume Two of the printed version of 
the 1991 IC Master ... plus additiqnal discontinued parts. The database includes 
complete vendor addresses and phone numbers. 

You can personalize the ICMASD for your application. The program allows you to 
add comments, up to 20 digits long, to each listing. These comments can be part 
numbers, prices, or any information specific to your needs. You may also add, delete 
and/or discontinue devices! 

For greater flexibility the base number search feature enables you to access parts by 
base number, i.e., the device number stripped of prefixes and suffixes. You don't need 
to know the manufactures codes to call up any of the alternates to these devices. 

The 1991 ICMASD is fast, convenient and very user friendly! 

Complete program documentation is included. When ordering, be sure to specify if 
you want the 1991 ICMASD on three, double-sided, double-density disks OR on one 
high-density disk. 

For immediate delivery you can order the 1991 ICMASD at $179.50* simply by 
charging your Visa or MasterCard credit card. To place your order or for more 
informa~ion, call or write: 

Marie Botta 
Hearst Business Communications 
645 Stewart Avenue 
Garden City, New York 11530 . 
516-227-1314 • Fax: 516-227-1901 

* Please add sales tax in NY, MA, IL, and CA Prices valid in USA only. 

Published Annually 
in March 



1500 CAPACITORS 1500 

~Iskra CAPACITORS 
FERRITES FILM/FOIL CAPACITORS SUPPRESSION COMPONENTS· DIODES BRIDGE RECTIFIERS VARISTORS 

FILM CAPACITORS 

Dielectric Series Capacitance 
Range 

Voltage Range Construction & Features 

Polystyrene KSP 1 OOPF to 56000PF 63V to 160VDC Radial, Molded Box, 5mm to 25mmLS 

Polystyrene KSC 33PF to 0.82uF 63V to 1000VDC Axial, Epoxy 

Polyester KFU 1 OOOPF to 1.0uF 100V to 1000VDC Radial, Molded Box, 10mm to 27.5mmLS 

1 OOOPF to 1.0uF 50V to 400VDC Radial, Molded Box, 5mmLS, Available on T/R 
Metallized KEU 1000PF to 1.0uF 63V to 630VDC Radial, Molded Box, 7.5mmLS, Available on T/R 
Polyester 1000PF to 22.0uF 63V to 1000VDC Radial, Molded Box, 10mm to 27.5mmLS 

0.01 uF to 10.0uF 63V to 1000VDC Axial, Wrap and Fill 
1 OOOPF to 0.47uF 50V Chip, Available on T/R 

Polycarbonate KKU 100PFto O.luF 160V to 400VDC Radial, Molded Box, 10mm to 22.5mmLS 

Metallized KCU O.OluF to 4.7uF 1 OOV to 630VDC Radial, Molded Box 10mm to 27.5mmLS 
Polycarbonate O.OluF to 10.0uF 100V to 630VDC Axial, Wrap and Fill 

Polypropylene KLP 100PF to 68000PF 63V to 100VDC Radial, Molded Box, 5mm to 10mmLS 

Polypropylene KLI 2200PF to 0.22uF 630V to 1500VDC Radial, Molded Box, 22.5mm to 37.5mmLS 

1 OOOPF to 0.22uF 630V to 1500VDC Radial, Molded Box, 15mm to 37.5mmLS 

Metallized KNI 0.01 uF to 2.7uF 250V to 400VDC Radial, Molded Box, 10mm to 37.5mmLS 
Polypropylene 

Metallized KNP 8000PF to .51uF 63V to 250VDC Radial, Molded Box, 5mm to 10mmLS 
Polypropylene 

Metallized KNU 2200PF to 2.7uF 400V to 1500VDC Radial, Molded Box, 15mm to 27.5mmLS 
Polypropylene 

RADIO INTERFERENCE SUPPRESSION CAPACITORS 

Dielectric Series Capacitance Voltage Construction & Features Approvals 

YClass 

Polypropylene Film KNB2520 1 OOOPF to 22000PF 250VAC Radial, Molded Box, 10mm to 15mmLS, VDE. OVE. SEMKO. DEMKO, FI,UL, 

Metallized available with PVC insulation and/or NEMKO, CSA, SEV 

stranded wire leads as well as solid wire ~@)~@®'A\®.@ 
XI Class 

Paper Impregnated KPB2300 .01 uF to .22uF 250VAC Radial, Round Molded Case, stranded VDE, OVE, SEV, NEMKO, SEMKO, 
Metallized wire leads with PVC insulation or solid DEMKO, Fl' 

wire with PVC ~@)@®~@® 
Polypropylene Rim KNB1540 2200PF 10 O.47uF 250VAC Radial, Molded Box, 15mm to 27.5mmLS, SEV, UL, CSA, SEMKO, NEMKO, DEMKO, 

Metallized available with PVC insulation and/or FI Pending: VDE, OVE 

stranded wire as well as solid wire ~@'M.@)~®@® 
X2Class 

Polypropylene Film KNB1520 .01 uF to 1.0uF 250VAC' Radial, Molded Box, 15mm to 37.5mmLS, VDE, SEV, SEMKO, UL, DEMKO, FEMKO 
Metallized available with PVC insulation and/or ~@~'M@® stranded wire leads as well as solid wire 

Polypropylene Film KNB1530 .015uF to 2.2uF 250VAC Radial, Molded Box, 15mm to 37.5mmLS, VDE,OVE,SEMKO,NEMKO,DEMKO, 
Metallized available with PVC insulation and/or FI, UL, CSA, SEV 

stranded wire leads as well as solid wire ~@)~@)@®'M.@ 
Polyester Film KEB1520 .01 uF to 1.5uF 250VAC Radial, Molded Box, 15mm to 37.5mmLS, VDE, SEV, SEMKO, FI, DEMKO, NEMKO,UL 

Metallized available with PVC insulation and/or ~@~'®@®'M stranded wire leads as well as solid wire 

X1Y Class (2Y+1X) 

Paper Impregnated KPB7300 X .022uF to 0.47uF 250VAC Round Molded Case, 3 leads, VDE, OVE, SEV, SEMKO, NEMKO, 
Metallized Y 2700PF to 27000PF either solid wire or stranded, w/or DEMKO, FI 

without PVC .~@).@~®@® 

ASK ABOUT OUR MANY OTHER SUPPRESSION PRODUCTS OR LET OUR DESIGN STAFF FILL YOUR II REQUIREMENT WITH A CUSTOM SOLUTION. 

.. ISKRA ELECTRONICS INC. 
~ 155 Dupont Street, Plainview, N.V. 11803.516-349-0222· Toll Free: 800-862-2101 • Fax: 516-349-7642· TLX: 221527 

EEM 1991 For manllfactur~rs' sales offices, see yellow pages A-1075 



1500 CAPACITORS 

IT~Paktron 
An integral part of tomorrow's technology. 

1500 
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A·1076 For manufacturers' sales offices, see yellow pages EEM 1991 



1500 CAPACITORS 

ITOO1Paktron 
An integral part of tomorrow's technology. 

• Multilayer metallized 
polyester 

• .001 to 4.7 MFD 
• ± 5, 10, 20070 
• 50 to 400 VDC 
• Full voltage to 125°C 
• 5, 7.S, 10, ISmm lead 
spacing 

• Smallest film construc
tion available 

• Quencharc® capacitor 
• Metallized polyester 

R/C snubber network 
·.1, .25, .50, 1.0 MFD 
• 50 to 600 VDC, 125 to 

250 VAC 
• Yz, I, 2 watt carbon 

compo series resistor 

- Surface mount film 
- Multilayer metallized 

polyester or PPS 
- Reflow solderable to 

230°C-ST 
- Reflow and wave sold-

erable to 260°C-PPS 
-25 VDC-PPS 
-SO VDC-ST 
·1812,2225,2824,3827 

EIA sizes 
• .01 to .47 MFD-PPS 
• .01 to 2.2 MFD-ST 

- Polypropylene/foil 
-100 pf to .15 MFD 
- ± 1,2, 2Yz, 5, 10070 
- 100 to 600 VDC 
- Sealed polypropylene 

case 

• Multilayer metallized 
polyester 

• \.0 to 2S.0 MFD 
• SO to 2S0 VDC 
• Excellent CV 
• Compact footprint on 

IOmm lead spacing 
• Ideal for frequencies 

1 KHZ to 1 MHZ 
• Very low ESR and ESL 
• High ripple current 

.l~t"~lll~t~ ffi~lv,~rhnl'_ 

ate 
·WD-oval 
• RWD-round 
- .01 to 25.0 MFD 
• ± 2, 5, 10070 

• Multilayer metallized 
polycarbonate 

• Smm lead spacing 
·.01 to .47 MFD 
·50 VDC 
• ± 1,2,5,10070 
• Flame retardant coat-

ing 
• Miniature size 

• Polypropylene/foil 
• .0033 to .47 MFD 
• ± 2, 5, 10, 20070 
• 200 to 1600 VDC 
• Flame retardant coat

ing 

1500 

-U.L. recognized version 
available 

.50 to 250 VDC • High pulse applications - "The 1070 solution" 

EEM 1991 

- Flame retardant coating 
- Snubber network 
- ARC suppression 
- Transient suppression 

-Tight T.C. applications • Flame retardant case 
.Full voltage to 125°C 

P.O. Box 4539; 1205 McConville Rd., Lynchburg, VA 24502 • 804-239-6941, FAX 804-239-4730 
A Division oj Illinois Tool Works Inc. 

For manufacturers' sales offices, see yellow pages A-1077 



I. Capacitance (farads) 

English: C = .224 K A 
tD 

Metric: C = .0884KA 
tD 

II. Energy stored in capacitors (Joules, watt· sec) 
E= lhCV2 

III. Linear charge of a capacitor (Amperes) 

1= CdV 
dt 

IV. Total Impedance of a capacitor (ohms) 

Z=yR,2+ (Xc-XL)2 
Where Rs = ESR 

V. Capacitive Reactance (ohms) 
1 

Xc = 2 ... fC 

VI. Inductive Reactance (ohms) 
Xl. = 2.".fL 

VII. Phase Angles: 
Ideal Capacitors: Current leads voltage 90 9 

Ideal Inductors: Current lags voltage 90 0 

Ideal Resistors: Current in phase with voltage 

VIII. Dissipation Factor 

DF = tane') (loss angle) = E~~ 
(2.". fC) (ESR) 

IX. Power Factor 
PF = Sine e') (loss angle) = Cos cp (phase angle) 
PF = DF(whenlessthan10%) 

X. Quality Factor (dimensionless) 

Q = Cotan e') (loss angle) = _1_ 
DF 

Metric prefixe,s: Symbols: 
Pico X 10-12 K Dielectric Constant 

XI. Equivalent Series Resistance (ohm.,;) 

ESR = (DF) (Xc) = (DF) (lh 7r fC) 

XII. Power Loss (watts) 
Power loss = (2.". fCV2) (DF) 

XIII. KV A (Kilowatts) 
KVA = 2 ... fCV2 X 10-3 

XIV. Temperature Characteristic (ppmrC) 

TC = Ct - C25 x 106 
C25 (T, - 25) 

XV. Cap Drift (%) 

C.D. = C1 - C2 X 100 
Cl 

XVI. Reliability of Ceramic Capacitors 

~:' = [~:J x G:J T 

XVII. Capacitors in Series (current the same) 

Any number: 1 1 + 1 + 1 
-c;=~ C2 --- CN 

Two: CT = Cl C2 
C1 + C2 

XVIII. Capacitors in Parallel (voltage the same) 

CT = Cl + C2 --- + CN 

XIX. Aging Rate 

A.R. = % Ll C / decade of time 

XX. Decibels 

db = 20 log ~ 
. V2 

f6 Phase angle 
Nano X 10-9 A Area of electrode overlap x+y Exponent effeCt of 
Micro X 10-6 to Dielectric thickness voltage and temperature 
Milli X 10-3 V, Voltage (volts) 4J Operating life (hours) 
Deei X 10-1 time (hours) ~ Test life (hours) 
Deea X 10 Rs Series Resistance (ohms) V, Test voltage (volts) 
Kilo X 103 f frequency (Hertz) Vo Operating voltage (volts) 
Mega X 106 L Inductance (henries) T, Test temperature ("C) 
Giga X 109 1) Loss angle To Operating temperature ("C) Tera X 1012 



1500 CAPACITORS 

Jennings offers over 400 high voltage vacuum capacitors in vari
ous models, capacitance values, voltage and current ratings for 
radio frequency applications. Units are available in both glass and 
ceramic envelopes. Working voltage ratings are from 2 to 36 KV, 
at capacitance values to 5000 pfd, and with current ranges to 420 
amps RMS (air-cooled) and 1,000 amps (water cooled) - depend
ing upon capacity, frequency, and working voltage. 
The examples described represent our most requested models. 
Please write or call for our comprehensive capacitor catalog that 
details our complete line. 

VACUUM FIXED CAPACITORS 

Puk YaItI .. lilo.olts 
lut8D Hz IF .. rIlI.gm 1Pook! Typo 

12 7 CFDS 1000 
15 9 CFDP 1500,2000 
15 9 CFED 5000 
25 15 CFED 500,750,1000 
30 18 CY 1,2,3,5 
30 20 CLFl 150, 200, 250 
30 18 CFED 150,300 
30 18 CFFM 2500 

c ..... ity 
,F 

35 25 CLFl 6,12,25,50,75,100 
35 21 CFFP 2000 
50 30 CFHP 1000 
55 33 CFHP 450 
60 36 CFHD 12,25,50,100,200,300 

GAS FIXED CAPACITORS 

"".kVaIto .. lnlVllts c ..... ity 
T .. t 80 Hz IF+DC RF_.m"".k Typo pF 

20 18 12 CGFHOOO 1000 
35 30 20 CGF2·1000 1000 
50 40 25 CGF2·500 500 

VACUUM VARIABLE CAPACITORS 

Puk Valllll KMovolts CeplCity 
Tell 10 Hz IF Worlll.gl" IPeok! Typ. ,F 

5 3 CACAI41 5·125 
5 3 CSVl 5·500 
5 5 CMV2 6·500 
5 3 CVCJ 7·1000 
3 3 CMVl 8·1000 
5 3 CVCD 10·1500,20·2000,50·3000 
5 5 CMVl 25·4000 

15 9 CADDI41 3·30 
15 9 CVDD 6.5·50,10·100 
15 9 CVDD 10·300, 20·500 
15 9 CSVFI41 12·500 
15 9 CVDD 25·750,25·1000 
15 9 CVDP 35·1500,50·2300 
15 9 CVEP 100·2000 
15 9 CVED 100·5000 
20 12 CVEP 25·500,50·1000,100·1500 
30 18 CVFNPI51 10·50 
35 21 CVFP 100·1500,100·2000 
40 24 CVFP 15-250, 25-450 
40 24 CVFP 20-750,35-1000 
40 24 CWV2 100-1600 Iwater cooled) 
50 30 CWV2 25-450, 30-650 Iwater cooled) 
50 30 CVHP 60-1000 
50 30 CWVl 100-1000 Iwater cooled) 
55 33 CVHP 10-250, 25-450, 30-650 
60 36 CWVl 100·1600 (water cooled) 

GAS VARIABLE CAPACITORS 

PukV.11lIgI1li11Vl1ts C_Ity 
Till 10 Hz IFWorld.1I1I Typo pF 

5 3 CHVl 1.5·45 
15 9 CHVl 2.5-50 

1 Tho mo,nnum RF work.,g voItego that co. bo applied ovar the 2·32 MHz frequency range whit not o"nd .. tho RF .... ant riling. 
2 RF .U"ont rating ~ dependent upon .lplChy, frequency and worlling voltago. Riling ahown i.lorgOll unit in .erin. Write for compiota application. data. 
3 Dimensions of largeslll1it in I serias. Available with matric thread mounting - on request. 

.JENNINGS 970 McLaughlin Ave., San Jose, CA 95122 
(408) 292-4025 

Cellin_. BMS .... i •• 1 DI .... io •• 131 PncIIu) 
AIo-'21IM ••. 1 lInlfll 01 ....... 

95 4.6 3.6 
200 3.3 5.6 
250 13.0 8.2 
180 3.8 4.6 

12 3:3 0.8 
100 6.5 2.6 
140 3.6 3.4 
400 5.8 8.2 

85 6.5 2.3 
360 5.8 8.2 
350 6.2 7.2 
300 5.5 5.6 
240 5.4 4.6 

Conti •• DUIRMS 1 •• i .. 1 Di_.ion.13111 ..... ) 
AIII ..... IZIIM ••. ) 

Lao_ 
Dilllllter 

215 3.5 4.8 
270 4.0 6.0 
240 5.5 5.7 

CeIli.un.BMS IDnlilil1 Dimlnli ••• 131 (Inches) 
~rooIZIIM ••. ) L"1fII Oil""" 

22 4.2 1.3 
45 5.8 2.4 
38 4.7 1.8 
70 7.6 3.1 
40 4.3 1.8 

100 8.3 4.6 
70 6.6 3.2 
20 4.1 1.3 
65 6.6 2.4 
95 7.5 3.4 
65 7.9 3.5 

150 8.0 4.6 
160 9.8 5.6 
200 10.2 7.2 
200 21.3 9.3 
210 10.2 7.2 

20 5.1 4.0 
220 14.5 8.2 
170 9.6 5.6 
225 11.7 7.2 
790 25.0 8.6 
840 17.9 7.6 
250 '14.5 8.0 
840 21.6 8,6 
240 11.9 7.2 

1000 23.0 12.6 

COOti ..... IMS .... 1 ... DI ... lIonal3lll ..... 1 
AnIporooIZIIM ••. ) Loatth Dilllletllr 

18 3.5 0.9 
30 6.4 1.4 

4 Non·magnatE verslOO available. 
5 Neutralizing Copachor. 

EEM·1991 For manufacturers' sales offices, see yellow pages A·1079 
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from~ 

Johanson 
Variable 
Capacitors 

Since 1950, the name Johanson 
has been synonymous with leadership 
in the design and manufacture of 
high quality variable capacitors. Our 
application engineers have the know
how to solve your critical application 
problems ... we invite your inquiries. 

When you specify Johanson, you 
are specifying the finest in variable 
capacitors. 
ELECTRONIC ACCURACY THROUGH 
MECHANICAL PRECISION 

Manufacturing Corporation 
Rockaway Valley Road 
Boonton, New Jersey 07005 
TEL 201-334-2676 FAX 201-334-2954 

Free 
Catalog 

Call or write 
for our 

complete catalog 

Standard 
Air Capacitors 

o Capacitance ranges: .S ·1 Opf to 
1·30pf 

o Q's to > 10,000 
o Excellent tuning stability and 

low dynamic noise 
o Patented' self·locking constant 

torque adjustment mechanism 
o Qualified to MIL·C·14409D, QPL 

approved 
o Engineering prototype kit 

JK· 500 
·U.S. Patent No. Re. 30,406 

Thin-Trim® ISeal·Trim® 
Ceramic Capacitors 

o Capacitance ranges: .2· .6pf to 
20·100pf 

o Q's to >3000 at 100 MHz 
o Ideal for sub·miniature hybrid 

circuit applications 
o Seal·Trims impervious to all 

standard PCB cleaning 
solvents 

o Conform to MIL·C·S1 
requirements 

o Engineering prototype kits 
available 

u.s. Patent No.4, 179,722 

Variable 
Ceramic Capacitors 

o Low cost 
o Broad tuning ranges: 1.7·6pfto 

6.0·70pf 
o Top, side and bottom tuning 

styles available 
o Ideal for crystal oscillators, 

CATV amplifiers and all 
varieties of test and 
communication equipment 

o Engineering prototype kit 
JK·930 

A·1080 For manufacturers' sales offices, see yellow pages 

Miniature 
Air Capacitors 

o Capacitance ranges: .35· 3.5pf 
to.S ·10pf 

o Q's to> 10,000 
o Patented' self·locking constant 

torque adjustment mechanism 
o Ideal for miniature microwave, 

VHF and UHF applications 
o Engineering prototype kit 

JK·500 
• u.s. Patent No. Re. 30,406 

Giga·Trim® 
Capacitors 

11'1 11. fF Actual 
Size 

(JMC '27261) 

o Capacitance ranges: .3 ·1.2pf to 
.S· Spf 

o Q's over 4000 at 250 MHz 
o Ideal for microwave oscillators 

and filters 
o Qualified to MIL·C·14409D, QPL 

approved 
o New Zero TC veri sons 
o Engineering prototype kit 

JK· 272 
u.s. Patent No. Re. 30,406 

Microwave 
Tuning Elements 

o Provide a unique money·saving 
means of introducing a variable 
reactance into waveguides, 
cavities, and other microwave 
structures 

o High resolution 
o Patented' self,locking constant 

torque adjustment mechanism 
• u.s. Patent No. Re. 30,406 

EEM 1991 
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The" First Word" 
in Ceramic Chip 
Capacitors 

For 25 years Johanson Dielectrics has 
provided an industry standard in the design 
and manufacture of the finest ceramic chip 
capacitors available. 

Johanson Dielectrics dedication to quality 
and on time delivery make them the choice 
of circuit designers worldwide. 

CE»~~~~tllDs 
2220 Screen land Drive, Burbank, California 91505 

TEL 818-841-8!i00 FAX 818-841-7261 

Understanding 
Chip Capacitors 
28 pages of useful 
information on 

NEW Ceramic Chip 
Capacitor Catalog 
24 page catalog 
detailing a wide 
variety of chip types, 
sizes and dielectric 
materials. 

all phases of chip 
capacitor technology. 

CAPACITORS 

Ultra High 
Capacitance 
Chip Capacitors 

Fourteen configurations are 
available in four basic dielec· 
trics: NPO/COG, BX/X7R, Z5U, 
and Y5V characteristics, to 
meet MIL·C·55681A and EIA 
198B specifications. Capacitors 
feature high volume efficiency 
of capacitance, and are ideal 
for hybrid circuit applications. 

High Voltage 
Chip Capacitors 

Available in either NPO/COG or 
BXlX7R dielectric, these units 
are designed to obtain high 
voltage values to 4000 VDCW. 
Typical applications include 
high voltage power supplies 
and voltage multiplier circuits. 

Multilayer Ceramic 
Chip Capacitors 
on Tape & Reel 

-.-
Ceramic chip capacitors 
designed for automatic 
placement on ceramic sub· 
strates on printed circuit 
boards in high volume surface 
mounted applications. 
Offered in three sizes R15, R18 
and S41 they are suited for use 
with all the popular automatic 
placement systems. 
Available in 8mm tape 
on reel. Larger size units 
can be provided on 12mm 

Call or write for your free copy. tape on reel. 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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High Q Microwave 
Chip Capacitors 

High Q microwave chip capaci· 
tors are available in four basic 
sizes,displaying excellent per· 
formance in the VHF, UHF and 
microwave ranges. The conflgu 
ration, insertion loss and reso· 
nance-free performance make 
these chips ideal for microstrip 
and hybrid MIC applications. 

Ceramic Capacitor 
Wafers (Single Layer) 

Ideally suited for micromodule 
and miniature hybrid integrated 
circuits where low profile re
quirements preclude the use of 
conventional multilayer chip 
capacitors. These units are us· 
ed as bypass, coupling and fil
tering elements, (to 18GHz in 
microwave applications). Cus
tom configurations are also 
available for high voltage appli
cations to 15 KV. 

Chip Kit 

Designer kits contain standard 
size chips in popular capaci
tance values and dielectric 
characteristics with palladium 
silver terminations. Kits are 
supplied in a special vinyl cover 
for convenient shelf storage 
with each chip value indivi
dually packaged for easy 
acesss. Available with 
NPO/COG dielectric No. S-900, 
BXlX7R and Y5V dielectric No. 
S-905 ceramic capacitor wafers 
(single layer) No. S-91 0 and 
High Q S-915. 

A·1081 
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--------------------------------------------------------------
HERMETICALLY SEALED TANTALUM 

T11 0, T212 (CSR13), T222 (CSR09) T242 (CSR23), T252 (CSR33), T262 
(CSR21 )per MIL-C-39003 also available. Cap. values from .0047-330IlF; 
±20%, ±10%, and ±S% tol.; 6-12SVDC. 4 Case sizes. Higher CV values 
available in T140 series. Ultra miniature T222 cap. values from .0047-
221lF. Available on tape and reel. 

MOLDED TANTALUM 

AXIAL 
Miniature molded gold color epoxy. Laser marked. Low impedance at high 
frequencies. Cap. values from 0.1-330IlF;2-S0VDC. 6 Case sizes. T323 
(CX01 & CXOS) per MIL-C-49137 available. Available on tape and reel. 

RADIAL 
Precision molded gold color epoxy. Laser marked. Rectangular case, plus 
a radius on positive side of case. Capacitance values from 0.1-330IlF; 6-
SOVDC. 6 Case sizes. 

MICRONS 
A complete line of micro-miniature solid tantalum capacitors. Microns 
consist of ultra small anode assemblies encapsulated in epoxy. Capaci-
tance values from .68-220IlF; 3-3SVDC. . 

DIPPED TANTALUM 

T35X 'UltraDip II " miniature dipped solid tantalum capacitors. Gold color 
epoxy. Laser marked. Compact design plus low DC leakage and OF. Cap. 
values from 0.1-680IlF; 3-S0VDC.12 Case sizes. 

~ ~ T36X Mil-C-49137 radial dipped capacitors. are available in cap. values 
~ ~ from 0.1IlF-330IlF; 6-S0 volts. 

T39X "Ultra Dip III" Three-Leaded design with anode lead in middle for 
"fail-safe" insertion. Cap. values from 0.1-680IlF; 3-S0VDC. Gold color 
epoxy. Laser marked. 12 Case sizes. 

CHIPS TANTALUM 

SOLID TANTALUM CHIP CAPACITORS 
T411 and T421 offer maximum volumetric efficiency and high temperature 
capability. Economical price. Capacitance values from 0.1-1 OOIlF; 4 to SO 
VDC. S Case sizes. 
T491 Molded tantalum chip capacitor mounts directly to printed circuit 
boards. Same world proven solid tantalum anode used in KEMET's leaded 
devices. Permanently attached to a solder coated lead frame. Assembly 
precision molded. Outstanding dimensional consistancy. Beveled case 
denotes polarity. Gold color epoxy. Laser marked. Cap. values from 0.1-
100IlF; 4 to SOVDC. Cap. tol. ±20% and ±10%. Available on 8mm and 
12mm tape on 7" and 13" reels. Bulk packaging available. 

KEMET Electronics Corporation· P. O. Box 5928· Greenville, S. C. 29606·803/963-6300 

For manufacturers' sales offices, see yellow ~ages EEM 1991 
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MOLDED MULTILAYER CERAMIC 

AXIAL AND RADIAL 
Molded gold color epoxy multilayer ceramic capacitors. Available in Ultra
stable (COG), Stable (X7R) (Military BX or BP) or General Purpose (Z5U) 
temperature characteristics. Military versions conform to MIL-C-39014, MIL
C-11015, MIL-C-123 and MIL-C-20 standards. Capacitance values from 
1 OpF-1 fJ,F; 50, 1 00 and 200 volts. 

CONFORMALLY COATED MULTILAYER CERAMIC 

AXIAL 
Maximum range, conformally coated capacitors. Available in COG, X7R, and 
Z5U temperature characteristics. 5 Case sizes include over 138 CV values in 
capacitance range of 1 OpF-1.0fJ,F; 50 and 100 volts. Gold color epoxy. Laser 
marked. Available on tape and reel. 

RADIAL 
Golden Max dipped multilayer ceramic capacitors. Reliable and economical. 
Available in COG, X7R, or Z5U temperature characteristics. Gold color epoxy. 
Laser marked. Capacitance values from 1.0pF-6.8fJ,F; 50, 100, and 200 volts. IiID--
6 Case sizes. ~ 

CHIPS CERAMIC 

MULTilAYER CERAMIC CHIPS 
Available in NPO, X7R, or Z5U temperature characteristics. MIL-C-55681 
and MIL-C-123 approved. Capacitance values from 1pF-1fJ,F; 50,100 and 
200 volts. 9 Chip sizes. C0805 and C1206 sizes. Available in COPS (Com
ponent Placement System) 8mm or 12mm tape. 

FILM 

METALLIZED POL YCARBONATE 
F241-F248 (CRH01-CHR10) meets MIL-C-83421 and MIL-C-39022. De
signed for circuits requiring stable performance characteristics over a wide 
temperature range. Small size. Capacitance values from .01 fJ,F-22fJ,F; 30 to 
600 VDC. F251 (CHS01-CHS03) meets MIL-C-87217. 

FLAT KAPS 
Small ultra stable film capacitors. F310 and F311 available to MIL-C-55514. 
F110 hermetically sealed in metal cases. Capacitance values from .001fJ,F-
0.15fJ,F; 50 volts. 6 Case sizes. 
F310 - F331 preCision molded epoxy. Capacitance values from 0.001-1.0fJ,F; 
50 volts. 8 Case sizes. 

KEMET Electronics Corporation' P. O. Box 5928' Greenville, S. C. 29606' 803/963-6300 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1083 



Anode: One of two plates or conductors. In 
polarized capacitors, the anode should be 
connected to the positive conductor in the 
circuit. 

Capacitive Reactance: The opposition (in 
ohms) of capacitance to the flow of alternating 
current, equal to the reciprocal of the product 
of the angular frequency (21t times frequency 
in Hertz) of the current times the capacitance 
in farads. 

Cathode: One of two plates or conductors. 
In electrostatic capacitors the cathode is 
metallic. In electrolytic capacitors the cath
ode is a liquid, gel or other conductive mate
rial which is in intimate contact with a metal
lic cathodic connection. 

Dielectric Constant: The ratio of the capac
itance of a capacitor with some material other 
than air between the capacitor plates to the 
capacitance of the same capacitor with air 
between the plates. For example, the dielec
tric constants of air, Teflon®, polystyrene 
and ruby mica are 1, 2.1, 2.6 and 5.4, 
respectively. 

Electrolytic: A capacitor with one metallic 
conductor (generally the anode) and with a 
liquid or semiconductor cathode. Nonpolar
ized electrolytic capacitors generally have 
two equal anodes as well as the liquid cath
ode. These anodes operate alternately as anode 
and cathodic connection as alternating cur
rent is applied. 

Electrostatic: One of two general classes of 
capacitors in which two or more discrete 
metallic conductors are present and sepa
rated by an insulating dielectric material. 
Examples include: mica, ceramic, film, and 
paper types. 

Farad: The basic unit of measure in capaci
tors. A capacitor charged to one volt with a 
charge of one coulomb (one ampere flowing 
for one second) has a capacitance of one 
farad. Capacitors are generally rated at por
tions of a farad (microfarads or picofarads). 

1 farad (F) = 1,000,000 microfarads (1iF) 1 
microfarad (!1F) = 1,000,000 picofarads (pF) 

Impedance: All capacitors exhibit impedance. It 
is a function of capacitor type and internal con
struction. This can be particularly important in 
certain applications such as filters for switching 
power supplies. Capacitors used in these applica
tions often have special multiple tab construction 
to shorten current paths and to reduce internal 
resistance. 

Leakage Current: Expressed as dcl for elec
trolytic capacitors, a measure of the intrinsic losses 
in a charged capacitor. Generally speaking, the 
lower the dcl, the higher quality the capacitor. 

Power FaCtor: A measure of the overall effi
ciency of a capacitor. Power factor ratings take all 
internal losses into consideration in a complex 
formula. This parameter of certain capacitors is 
often very important in AC applications such as 
motor-start and/or motor-run capacitors 

Rated Voltage: The rated working voltage of a 
capacitor. Generally expressed in DC Volts 
(Vdcw). This is the voltage at which a capacitor 
may be safely operated at 25°C continuously 
within its overall parameters. 

Ripple Current: The total amount of alternating 
and direct current that may be applied to an 

electrolytic capacitor under statec! condi
tions. In general, the higher the ripple cur
rent applied, the shorter the operating life 
of the capacitor will be. Application of 
significantly higher than rated ripple cur
rents can shorten the capacitor life dramati
cally and may even cause catastrophic fail
ure (explosion). 

Surge Voltage: The momentary surge volt
age which may be applied for a stated length 
of time without doing permanent damage to 
the unit. 

Temperature: Capacitors are generally rated 
at 2YC at sea level under specific humidity 
conditions. Operating temperature ranges are 
also given, along with derating (reliability) 
curves for operation at temperatures other 
than 25°C. 

Temperature Coefficient: Expressed as TC 
in ppm (parts per million) or in percent (%) 
from the norin of 25T. This is seldom a 
straight line and may vary widely for certain 
types. Most capacitors have positive TC in 
that the capacitance increases as temperature 
increases. Some types, however, have nega- , 
tive TC in that the capacitance decreases as 
temperature increases. 

Ceramic Capacitor Codes 
(Capacitance Given In pF) 

Tolerance 
Class 1 Temperature Signi-

Multi- lOpF or Over Coefficient licant Multi-
Color Digit plier less lOpF Class 2 ppmoC Figure plier 

Black 0 1 ±2.OpF ±20% ±20% 0 0.0 ...,.1 

Brown 1 10 ±O.lpF ±1% -33 -10 

Red 2 100 ±2% -75 1.0 -100 

Orange 3 1000 ±3% -150 1.5 -1000 

Yellow 4 10000 +100%-0% -220 2.0 -10000 

Green 5 ±O.5pF ±5% ±5% -330 3.3 +1 

Blue 6 -470 4.7 +10 

Violet 7 -750 7.5 +100 

Gray 8 om ±O.25pF +80%-20% +150to-15oo +1000 

White 9 0.1 ±1.OpF ±lO% ±10% +IOOto-750 +10000 

Silver 

Gold 
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TYPE TMC: STANDARD CAPACITANCE RANGE 

VOLTAGE 
STANDARD VALUES CODE OG OJ 1A 1 C 1 D 1E 1V 

I RATED VOLTAGE (VOC) 4 7 10 16 20 25 35 
85°C I SURGE VOLTAGE (VOC) 5 9 13 20 26 32 46 

125°C I DERATED VOLTAGE lVDc) 2.5 4 6.3 10 13 16 23 

CAPACITANCE (u f) CAP CODE - - - - - - -

0.1 104 A 

0.15 154 A 

0.22 224 A 

0.33 334 A 

0.47 474 A B 
0.68 684 A B 
1.0 105 A B 
1.5 155 A B C 

2.2 225 A B C C 

3.3 335 A B C C C 

4.7 475 B C C C D,E 

6.8 685 B C C C D,E D,E 

10 106 B C C C,E D,E D,E 

15 156 C C C D,E D,E 

22 226 C C D,E D,E 

33 336 C D,E D,E 

47 476 D,E D,E 

68 686 D,E 

,------ FEATURES ---------, 

• EPOXY MOLDED BODY. UL 94 V-O FLAMMABILIN 
• EIA - U.S. AND EIA - JAPAN COMPATIBLE SIZES 
• 100% BURN-IN AND END OF LINE TESTING 
• EXTENDED VAWES PER CASE SIZE 
• EXCELLENT HUMIDIN AND SOLDER HEAT 
RESISTANCE 

Working Temperature Range: - 55°C to 125°C 
(derate voltage above 85°C: refer to 

Standard Rating Chart D.V.) 

Voltage Range (Vdc): 4V to 35V 

Tolerance: ± 20%, ± 10% 

Dissipation Factor: measured at 20°C, 120Hz 

TMC 
0.1 - 1.0f-lf less than 4.0% 
1.5 - 68f-lf less than 6.0% 

TMC-M 
0.47 - 33f-lf less than 6% 
47 f-lf - 100 J.l.f less than 8% 

SIDE 

BOTTOM 

D.C. Leakage Current: at rated voltage after 5 minutes .01 CV 
or 0,5J.LA whichever is greater C - capacitance, V - voltage 

TYPE TMC-M: EXTENDED CAPACITANCE RANGE 

VOLTAGE 
STANDARD VALUES CODE OG OJ 1A 1C 1 D 1E 1V 

RATED VOLTAGE (VOC) 4 7 10 16 20 25 35 
85°C SURGE VOLTAGE lVDc) 5 9 13 20 26 32 46 

1250C DERATED VOLTAGE lVDc) 2.5 4 6.3 10 13 16 23 

CAPACITANCE (u f) CAP CODE - - - - - - -
0.1 104 

0.15 154 

0.22 224 

0.33 334 

OA7 474 A 

0.68 684 A A 

1.0 105 A A 

1.5 155 A A B 
2.2 225 A A B 
3.3 335 A A B 
4.7 475 A A A B 
6.8 685 A A B 
10 106 A B B C E 

15 156 B B C E 

22 226 B C D,E 

33 336 C D,E 

47 476 C D,E 

68 686 D,E 

100 107 D,E E 

TMC Series of molded tantalum chip capacitors offers an 
extensive range of values in EIA-U.S. and EIA-Japan 
compatible sizes. By design, strict process control, and a 
commitment to provide the most reliable product in the 
industry, the TMC has passed our customers' most severe 
humidity/temperature/pressure induced life stress testing. For 
surface mount applications, the space saving, highly reliable 
TMC is the most ideal tantalum chip capacitor. 

CASE DIMENSIONS 

CASE 
KSE 1 EIA L W H T G W' 

mm 3.2±0.2 1.6±0.2 1.6±0.2 0.7 ±0.3 1.4±0.2 1.2±0.2 
N3216 

in 
.126 .063 .063 .028 .055 .047 

±.008 ±.008 ±.008 ±.012 ±.008 ±.008 

mm 3.4±0.2 2.6±0.2 1.9±0.2 0.8±0.3 1.4±0.2 1.8±0.2 
B/3528 

in 
.134 .102 .073 .031 .055 .071 

±.008 ±.008 ±.008 ±.012 ±.008 ±.o08 

mm 6.0±0.3 3.2±0.2 2.5±0.2 1.3±0.3 2.4±0.2 2.4±0.2 
C/6032 

in 
.236 .126 .098 .051 .094 .094 

±.012 ±.008 ±.008 ±.012 ±.008 ±.008 

mm 5.8±0.2 4.5±0.2 3.1 ±0.2 1.3±0.3 2.5±0.2 3.3±0.2 
DJ----- .228 .177 .122 .051 .098 .130 
(EIA-J) in ±.012 ±.008 ±.008 ±.012 ±.008 ±.008 

E/7343 mm 7.3±0.3 4.3±0.3 2.8±0.2 1.3±0.3 3.8±0.2 2.4±0.2 

(EIA-D .287 .169 .110 .051 .150 .094 
Size) in ±.012 ±.012 ±.008 ±.012 ±.008 ±.008 

«0.' SPEER ELECTRONICS, INC. 
EEM 1991 For manufacturers' sales offices, see yellow pages A·1085 
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CERAMIC CAPACITORS MAIDA DEVELOPMENT COMPANY 
"DOMESTIC CAPACITOR MANUFACTURERS SINCE 1947" 

Maida 
serving the electronics industry as partners in progress for more than forty-five years. 
Maida Development Corporation is a domestically owned and 
operated manufacturer of a wide variety of electronic ceramic 
components. Since 1947, we have specialized in the custom 
design and fabrication of ceramic disk capacitors - from ceramic 
dielectric powder formulation through finished devices - to meet 
the specific requirements of our customers. Maida's major capaci
tor products include (1) Class I, Class II, and Class III high voltage 
disk capacitors, 1 KVDC thru 30 KVDC; (2) capacitors safety-rec-
0,9nized by UL, CSA, and VDE, for across-the-line, line-by-pass, 
and antenna-coupling applications; (3) close tolerance adjusted 
NPO disk capacitors; (4) low-inductance leadless disks; (5) slot
mountable ''trapezoids" for printed circuits; (6) trimmer capacitors; 
(7) post insulators/capacitors; (8) radial tubular capacitors; (9) 
feedthrus and (10) sparkgaps. 

CERAMIC DISC CAPACITORS - 500V THRU 6KV 

CLASS T.C. 
Maximum Capacitance, pF 

VDC500V VDC1KV VDC2KV VDC3KV VDC4KV 

Pl00 81 68 51 36 27 

NPO 910 910 750 470 360 

N033 910 910 750 470 360 

N075 1000 1000 820 560 430 

Nl50 560 560 430 300 200 

N220 620 620 470 330 240 

N330 750 750 560 360 270 

N470 1300 1300 1100 750 560 

N750 1500 1500 1300 820 620 

N1500 2700 2700 2200 1500 1100 

N2200 3900 3900 3300 2200 1600 

N3300 6600 6600 5600 3600 3700 

N4700 22000 22000 16000 12000 9100 

N5600 8200 8200 6200 4300 3000 

2 X5F 10000 10000 7500 5100 3900 

2 Z5P 18000 18000 9100 6200 4700 

2 X5P 15000 15000 12000 7500 5600 

2 X7R 20000 20000 15000 10000 7500 

2 X5R 27000 27000 20000 15000 10000 

3 Z5U 62000 62000 47000 33000 24000 

3 X5U 18000 16000 9100 6200 4700 

APPLICATIONS: 

Maida Development Company also produces a complete line 
of metal oxide varistors (MOV's) designed for transient voltage 
suppression and surge energy absorption. We ar~ now the only 
U.S. manufacturer of these components, with ceramic formula
tion, powder preparation, fabrication, and assembly facilities all 
located in this country. Maida's varistors are recognized by UL, 
CSA, and VDE. Please contact Maida's Sales Department to 
request our full-line varistor catalog. 

Delivery is both timely and reliable - with either bulk or tape
and-reel packaging. 

Our sales representatives are strategically located throughout 
the USA and the world. Maida welcomes the opportunity to dis
cuss and bid on capacitor requirements not covered by this cata
log. Please contact our Engineering Department. 

VDC5KV VDC6KV 

22 18 

300 240 

300 240 

330 270 

180 150 

200 160 

220 190 

470 390 

510' 430 

910 750 

1300 1100 

2200 1800 

7500 4700 

2400 2000 

3000 2700 

3600 3000 

4700 3900 

6200 5100 

8200 6800 

20000 16000 

3600 3000 

CLASS 1. High-Q, temperature compensating, or stable capaCitance requirements. 
CLASS 2. Semi-Stable General Purpose. 
CLASS 3. General Purpose, Line-by-pass, Coupling, etc. 

20 LIBBY STREET/P.O., BOX 3529-HAMPTON, VIRGINIA 23663/ (804) 723-0785/ TELEX 82-34431 FAX (804) 722-1194 
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CERAMIC CAPACITORS MAIDA DEVELOPMENT COMPANY 
"DOMESTIC CAPAC/TOR MANUFACTURERS SINCE 1947" 

HIGH VOLTAGE DISCS-10. 12, 15,20 KVDC-X5R/Z5U 

MAX. 

NOM. CAP. 10KV 12KV 15KV 20KV 
r20% "T" MAX. 0.380 '"T" MAX 0.400 "T" MAX. 0.460 "T" MAX 0.560 

pF X5R ZSU X5R 

100 068 068 
200 068 068 
250 D68 061 
500 071 068 063 
750 069 061 064 

1000 064 071 063 
1500 067 062 085 
2200 066 064 066 
2500 066 063 070 
3000 070 063 070 
4300 070 076 
5600 066 
6800 070 

STYLE MAX. '"0" 

068/0689 0.406 

061/0619 0.469 

071/0719 0.532 

062/0629 0.594 

069/0699 0.659 

064/0649 0.719 

063/0639 0.781 

067/0679 0.840 

065/0859 0.969 

066'0869 1.100 

070/0709 1.350 

APPLICATIONS: 
Voltage Muttilpliers, High Voltage 
Power Supplies 

SPARK GAPS 

STAND-ALONE SPARK GAPS 

Z5U X5R ZSU 

0689 

0619 

0719 

068 0699 0619 

061 0639 0719 
071 0679 0699 
069 0669 0649 

063 0709 0679 
067 0659 
067 0769 

066 0669 
070 0709 

070 

A stand-alone spark gap is a precisely dimensioned air
gap between two opposing lead wires which have been 
formed and insulated from each other. 

Nominal Spark Voltages Available: 1 KVDC to 4 KVDC 
Capacitance: Less than 1 pF 

COMBINATION CAPACITOR/SPARK GAP 

A combination capacitor/spark gap employs a general 
purpose capacitor in parallel with a spark gap. 

Nominal Spark Voltages Available: 1 KVDC to 4 KVDC 
Capacitance Values Available: 1000 pF to 20,000 pF 

APPLICATIONS): 
Protection of low voltage'circuitsfrom high voltage 
surges. 

For specific requirements, please contact our 
Engineering Department. 

XSR Z5U 

0689 

0719 

0719 

0649 0719 

0679 0629 

0769 0699 

0709 0639 

0769 

0669 

0669 
0709 

~ ~ 

HX 

125 125 
*DP VAG VAG 

APPLICATIONS: 

500 
VAG 
X2 

Line-by-pass, antenna 
coupling, across-the-line 

2E4 30.000 

Z5U 5.000 

* "Double Protection" in above uses 

250 & 500 VOLT AC POWER LINE CAPACITORS 

STYLE MAX."O" MAX CAPAC IT ANCE pF 
CODE INCHES 2S0VAC SOOVAC 

60 0.312 1200 680 

68 0.375 2500 1200 

61 0.470 3600 2000 

71 0.S3O 4300 2200 

62 0.S90 6800 3600 

64 0.720 10000 6200 

63 0.780 13000 6800 

67 0.840 15000 8200 

6S 0.970 22000 12000 

66 1.10 30000 IS000 

APPLICATIONS: 
AC line Yoltage applications where minimum 
currents - reactive and resistive - are required. 

TOLERANCES AVAILABLE: 
±20% or +80 - 20% 

Pl00 

NPO 

N030 thru N470 

N7S0 

NI500 

N2200 thru NS600 

2 XSF 

Z5P/X7R 

ZSU 

ZSV 

APPLICATIONS: 

1.5pF - 3.3pF 

2.4pF - 18pF 

2.7pF - 24pF 

S.6pF - 30pF 

22pF - SlpF 

30pF - 130pF 

IS0pF - 220pF 

150pF - 470pF 

IS0pF -

Solder into slot for minimum lead inductance. 

N080 3.3pF - 7.5pF 

N150 1.8pF - S.4pF .250'" .120" max. 

N220 5pF .2S0'" .083" max. 

N470 18pF .250'" .032" max 

N750 24pF .250'" .032'" max. 

N1500 39pF .250" .032" max 

N080 7.5pF .312" .062" max. 

N1S0 10pF .312" .083'" max. 

N220 10p~ .312' .090'" max. 

APPLICATIONS: 
UHF circuits with very 

low inductance 

1500 

20 LIBBY STREET/P.O. BOX 3529-HAMPTON, VIRGINIA 23663/ (804) 723-0785/ TELEX 82-34431 FAX (804) 722-1194 
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1500 

LOW VOLTAGE 
DISC CAPACITORS 

CAPACITORS 

MAIDA DEVELOPMENT COMPANY 
"DOMESTIC CAPACITOR MANUFACTURERS SINCE 1947" 

TEMPERATURE COMPENSATING TYPE 

T.C. NPO 

W.Y. 

50Y 
DC 

T.C. 

W.Y. 

50Y 

DC 

SEMICONDUCTOR TYPE 

T.C. 

W.Y. 

12V 
DC 

25V 
DC 

50V 
DC 

MAX. CAPACITANCE VALUES BY TC TYPES 

1500 

-f'F-

Straight 

Inside Kink 

Outside Kink 

20 LIBBY STREET/P.O. BOX 3529-HAMPTON, VIRGINIA 23663/ (804) 723-07851 TELEX 82-34431 FAX (804) 722-1194 
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VARISTORS MAIDA DEVELOPMENT COMPANY 
"DOMESTIC CAPACITOR MANUFACTURERS SINCE 1947" 

ZINC OXIDE VARISTORS - TRANSIENT VOLTAGE SURGE SUPPRESSION 
"See section 4700, 'Voltage Sensitive Resistors', for comprehensive Listing of Maida's ZinC OXide Varistors" 

CROSS 
REFERENCE MAX CLAMPING 

- CONTINUOUS VARISTOR VOLTAGE 
MDC-ZOV GE-MOV RMS DC TRANSIENT PEAK VOLTAGE @ TEST CURRENT CAP 

STYLE MODEL MODEL VOLTAGE VOLTAGE ENERGY @1mADC (8x20",S) @IKHZ 
NUMBER SIZE NUMBER VAC VDC (10x1000"S) MIN MAX V" I. ±30% 

(mm) VOLTS VOLTS JOULES VOLTS VOLTS VOLTS AMPS pF 

D6921Z0V950RA06 14 V95LA7A 95 127 30 135 164 255 50 1600 

D73Z0V131 RA03 7 V130LA2 130 175 11 184 224 340 10 250 
D6121Z0V131RA04 10 V130LA5 14 224 340 25 500 
D6921Z0V131RA09 14 V130LA10A 38 224 340 50 1350 
D6521Z0V131RA20 20 V130LA20A 70 ~24 340 100 2300 

D6521Z0V131RB20 20 V130LA2OB 70 220 325 100 2300 

D73Z0V141RA03 7 V140LA2 140 160 12 198 242 360 10 230 
D6121Z0V141RA04 10 V140LA5 16 242 360 25 460 
D6921Z0V141RA09 14 V140LA10A 42 242 360 50 1270 

D73Z0V151RA03 7 V150LA2 150 200 13 212 259 395 10 220 
D6121Z0V151RA04 10 V150LA5 17 259 395 25 400 

D6921Z0V151RA09 14 V150LA10A 45 259 395 50 1200 

D6521Z0V151RA2O 20 V150LA20A 80 268 395 100 2000 
D6521Z0V151RB20 20 V150LA20B 80 243 360 100 2000 

D73Z0V251 RA21 7 V250LA4 250 330 21 354 432 650 10 130 

D61 ZOV251 RA40 10 V250LA10A 40 432 650 25 160 
D69Z0V251 RA72 14 V250LA20A 72 432 650 50 550 
D65Z0V251RA130 20 V250LA40A 130 432 650 100 920 
D65Z0V251RB130 20 V250LA40B 130 413 620 100 920 

D73Z0V271 RA23 7 V275LA4 270 360 23 382 466 710 10 120 

D61 ZOV271 RA043 10 V275LA10A 43 466 710 25 150 

D69Z0V271RA75 14 V275LA20A 75 466 710 50 510 

D65Z0V271RA140 20 V275LA40A 140 466 710 100 850 
D65Z0V271RB140 20 V275LA40B 140 453 680 100 850 

D73Z0V301 RA25 7 V300LA4 300 405 25 425 518 775 10 110 

D69Z0V321 RA90 14 V320LA15A 320 420 90 453 553 850 50 400 

D65Z0V321RA160 20 V320LA40A 160 553 850 100 720 

D65Z0V321RB160 20 V320LA40B 160 540 810 100 720 

D69Z0V421 RA90 14 V420LA15A 420 560 90 594 725 1120 50 500 
D65Z0V421RAI60 20 V420LA40A 160 725 1120 100 910 

D65Z0V421RBI60 20 V420LA40B 160 690 1060 100 910 

D69Z0V481RA105 14 V460LA40A 460 640 105 679 829 1240 50 440 

D69Z0V481RAI60 20 V460LA80A 180 829 1240 100 800 

D65Z0V481RBI60 20 V460LA80B 180 790 1160 100 800 

D69Z0V511RA110 14 V510LA:gA 510 675 110 722 881 1350 50 410 

D65Z0V511RA190 20 V510LA8 A 190 881 1350 100 740 

D65Z0V511RBI90 20 V510LA80B 190 860 1280 100 740 

D69Z0V581RA12O 14 V575LA40A 580 735 120 821 1002 1500 50 370 

D65Z0V581 RA220 20 V575LA80A 220 1002 1500 100 670 

D65Z0V581RB22O 20 V575LA80B 220 960 1410 100 670 

D69Z0Vl02RA22O 14 Vl000LA60A 1000 1200 220 1414 1728 2700 50 210 

D69Z0Vl02RA360 20 Vl000LAI60A 360 1728 2700 100 380 

D65Z0Vl02RB360 20 Vl000LAI60B 360 165~ 2420 100 360 

Protection for Voltage Sensitive Equipment. 
Transient voltage suppression from sources such as lightning 
induced transients, switching surges, ground faults and AC 
power lines. 

APPLICATIONS: 
Ground fault interrupters, CATC systems, IC's and 
microprocessor protection, power supplies, industrial 
control systems, RFI filters, etc. 

20 LIBBY STREET/P.O. BOX 3529-HAMPTON, VIRGINIA 23663/ (804) 723-0785/ TELEX 82-3443/ FAX (804) 722-1194 
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L SSARIES 
ULAS· HARTS 

PR T SELECTION UIDES 

C ~E~TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

91/92 EDITION OF EEM 
Abbreviations/Acronyms 

A-1114, 8-1037, C-I116, 0-1068 
AC Power Supplies, Product 

Selection Guide 
ASCII Code 
Batteries, Product Selection Guide 
Batieries & Fuel Cells, 

Characteristics 
Cabinets, Enclosures, Racks & 

Chassis, Product Selection Guide 
Capacitors, Basic Formulas 
Capacitors, Miniglossary 
Capacitors, Product Selection Guide 
Coils, Chokes, Inductors, 

Product Selection Guide 
Conductors, Maximum Current Capacity 

of Copper & Aluminum 
Connectors, Miniglossary 
Connectors, Terminals & Sockets, 

Product Selection Guide 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide 

DC Power Supplies, Product 
Selection Guide 

Delay Lines, Product Selection 
Guide 

Dielectrics, Thermal Conductivity 
Discrete Semiconductors, Product 

Selection Guide 
Displays, Readouts, & CRTs, 

Product Selection Guide 
EBCDIC Code 
Encapsulation, Miniglossary 
Fans, Blowers, Cooling Equipment, & 

Heat Exchangers, Product 
Selection Guide 

Fiber Optics, Miniglossary 
Fiber Optics, Product 

Selection Guide 
Filters, Power, Product 

Selection Guide 
Filters, Signal, Product 

Selection Guide 
Instruments, Test & Measuring, 

Product Selection Guide 
Interconnection Systems, Product 

Selection Guide 
Keyboards & Keypads, Product 

Selection Guide 
Lamps, Lights, & Indicators, 

Product Selection Guide 

0-2146 
0-1086 
0-1427 

0-1468 

C-I003 
A-I078 
A-I054 
A-I003 

A-1155 

C-1825 
C-1329 

C-1149 

A-1300 

0-1501 

A-1493 
C-1709 

A-2082 

8-1032 
0-1110 
C-1126 

C-1601 
8-1224 

8-1214 

A-1609 

A-1651 

0-1207 

C-1678 

8-1794 

8-1135 

Logofinder & Trademark Directories 

Microwave Components, Product 
Selection Guide 

Military Qualified Products List 
Motors, Drives, & Rotating Components, 

Product Selection Guide 
Opto Semiconductors, Miniglossary 
Oscilloscopes, Product 

Selection Guide 
Panel Hardware, Product 

Selection Guide 
Panel Meters, Analog & Digital, Product 

Selection Guide 
Potentiometers, Trimmers, Controls, & 

C-901 

A-1746 
8-1002 

8-1233 
8-1334 

0-1406 

C-1582 

0-1340 

Rheostats, Product Selection Guide A-2013 
Power Supplies, Miniglossary 0-1522,0-2184 
Power Supplies, AC, Product 

Selection Guide 
Power Supplies, DC, Product 

Selection Guide 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide 

Relay Contact Forms 
Relays, Electromechanical, 

Miniglossary' 
Relays, Product Selection Guide 
Resistor Color Codes 
Resistors, Product Selection Guide 
Servo Components, 

0-2146 

0-1501 

8-1347 
8-1550 

8-1449 
8-1397 
A-1924 
A-1835 

Miniglossary 8-1270, 1>-2244 
SI Units, Basic Guide To, 

A-2080,~1666,C-1362, 1>-2246 
Solenoids, Product Selection Guide 8-1614 
Switches, Product Selection Guide 8-1639 
Symbols-International Authorities 

A-1139, 8-1024, C-1156, 0-1090 
Thermal Components, Product 

Selection Guide 
Thermal ConductiVity of Dielectrics 

at Room Temperature 
ThyristorslHigh Power Diodes, 

Miniglossary 
Timers, Miniglossary 
Trademark & Logofinder 

Directories 
Transducers & Encoders, Product 

Selection Guide 
Transformers, Product 

Selection Guide 
Wire & Cable, Product 

Selection Guide 
Wire Gauges-Di~eter, -Area, 

Copper Weight 

8-1831 

C-1709 

A-I728, A-2084 
8-1409,0-1149 

C-901 

8-1872 

A-2131 

C-1705 

C-1864 



1500 

MAiIORY 

Features 
Hand-Selected Foils 

CAPACITORS 1500 

custom aluminum electrolytic capacitors 

Benefits 
• Eliminates traditional capacitor derating 
• Provides high voltage, ripple and temperature performance up to 500 V at 

85°C with ripple current up to 50 amps (rms) 

Vacuum-Impregnated • Complete electrolyte penetration of cartridge 
• Guarantees superior performance and repeatability 
• High MTBF 

Trough Aging • Aged at 85°C to full voltage 
• Customer receives preformed capacitor 
• Lower D.C. leakage 
• Lower E.S.R. 
• Longer shelf life 

EA capacitors are long-life aluminum electrolytic capaci
tors custom-designed for your extreme applications. 

Our engineering support team is waiting to assist in 
selecting the capacitor for your application. 

With capacitance ratings up to 500,000 !-IF, voltage rat
ings up to 500 V, ripple currents up to 50 amps (rms) and 
temperature stability up to 85C, Mallory EA capacitors 
provide superior performance across a wide range of 
application requirements. 

Call today for a copy of our EA capacitor product guide. 

Mallory Controls . 
P.O. Box 210-1079 Parkinson Road 
Woodstock, Ontario N4S 7WB, Canada 

When taking performance to extremes, look into EA 
capacitors from Mallory Canada. 

Phone (519) 539-4891 
Fax (519) 539-6684 

EEM 1991 

MALLORY CONTROLS, A DIVISION OF EMERSON ELECTRIC CANADA LTD. 
P.O. Box 210,1079 Parkinson Road, Woodstock, Ontario, N4S 7W8,Canada 
Phone: (519) 539-4891, Telex: 23:MOY001, Fax: (519) 539-6684 

For manufacturers' sales offices, see yellow pages A·1091 
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Hand-Selected Foils 

CAPACITORS 1500 

custom aluminum electrolytic capacitors 

Benefits 
• Eliminates traditional capacitor derating 
• Provides high voltage, ripple and temperature performance up to 500 V at 

85°C with ripple current up to 50 amps (rms) 

Vacuum-Impregnated • Complete electrolyte penetration of cartridge 
• Guarantees superior performance and repeatability 
• High MTBF 

Trough Aging • Aged at 85°C to full voltage 
• Customer receives preformed capacitor 
• Lower D.C. leakage 
• Lower E.S.R. 
• Longer shelf life 

EA capacitors are long-life aluminum electrolytic capaci
tors custom-designed for your extreme applications. 

Our engineering support team is waiting to assist in 
selecting the capacitor for your application. 

With capacitance ratings up to 500,000 !-IF, voltage rat
ings up to 500 V, ripple currents up to 50 amps (rms) and 
temperature stability up to 85C, Mallory EA capacitors 
provide superior performance across a wide range of 
application requirements. 

Call today for a copy of our EA capacitor product guide. 

Mallory Controls . 
P.O. Box 210-1079 Parkinson Road 
Woodstock, Ontario N4S 7WB, Canada 

When taking performance to extremes, look into EA 
capacitors from Mallory Canada. 

Phone (519) 539-4891 
Fax (519) 539-6684 

EEM 1991 

MALLORY CONTROLS, A DIVISION OF EMERSON ELECTRIC CANADA LTD. 
P.O. Box 210,1079 Parkinson Road, Woodstock, Ontario, N4S 7W8,Canada 
Phone: (519) 539-4891, Telex: 23:MOY001, Fax: (519) 539-6684 

For manufacturers' sales offices, see yellow pages A·1091 



1500 CAPACITORS 1500 

rr===91® m TYPE 202 
LM~TSUO DIPPED TANTALUM CAPACITORS 

Designed to take advantage of high purity tantalum 
powder resulting in smaller size units and minimum 
cost, with very low leakage current and excellent 
stability over both temperature and time, with a very 
limited distribution. Ideal for by·passing, coupling 
and timing applications. 

SPECIFICATIONS 
Capacitance Range: 0.1 to 330 /IF 
Rated Working Voltage: 3.15 to 50 VDC 
Capacitance Tolerance: ± 1 0% (K) 
Operating Temperature Range: -55°C to +85°C 
DC Leakage Current (Rated Voltage, 5 min. 25°C): 0.01 CV (PA) or 0.5 /lA, 

whichever is greater. 
Conform to the test method of Capacitor Flame Test in UL 1414. 

SURGE VOLTAGE 

Capacitors shall withstand the surge voltage applied in series with a 1000 ohm 
resistor at the rate of lk minute on, 51k minutes off, for 1000 successive test 
cycles at 85°C. After test, capacitors shall meet the requirements in Table 1. 

Table 1 
Capacitance Change Within 5% of initial value 
Oissipation Factor Within initial requirement specified 
DC leakage Current Within initial requirement specified 

ALLOWABLE REVERSE VOLTAGE 
10% of rated voltage or 0.5 V, whichever is greater, at 25°C; 3% of rated 
voltage or 0.5 V, whichever is greater, at 85°C. 

STANDARD RATINGS, SHOWING CASE SIZES 

~ CAP (VDC) 
I/.<F) 3.15 6.3 10 16 20 25 35 50 

.10 1 2 

.15 1 2 

.22 1 2 

.33 1 2 

.47 1 2 
• 68 1 2 

1.0 1 3 
1.5 1 2 4 
2.2 1 2 3 5 
3.3 1 2 3 4 6 
4.7 1 2 3 4 5 
6.8 1 2 3 4 5 6 

10 1 2 3 4 5 6 7 
15 2 3 4 5 6 7 8 
22 3 4 5 6 7 8 9 
33 . 4 5 6 7 8 9 10 
47 5 6 7 8 9 10 
68 6 7 8 9 10 

100 7 8 9 10 
150 8 9 10 
220 9 10 
330 10 

NOTE: Intermediate non-standard values available. 1000 Pes. Minimum. 

DIMENSIONS: Inch (mm) 

Lead Slyle 4 • 7 
(Straight) 

~ 

Lead Slyle 2 Lead Slyle 3 • 6 
(Crimp) (Hockey Stick) 

I~ r---E-1 
II\~ H ('\ H IHA' fDA 
\ n f =- : c- 13~ max -+ .138

I
max. 

[ 

l I (35, max) i (3.5 ~ax.) 
040 max r-r-=- -.------

.590 min. (lOmax )043 ?t' 177' 030 1177 •. 030 
(15 min.) 020. (11)-1 - I (45' 07) (45 ± 07) 

(5') 020. ,~ .020. .' 
. :(0 SO) I .(0.5') . 

. 118±.040 I . -
(3'1) t--t-- .200' .020 3: .200' .020 

--I----l-- (5.0. 0.5) (5.0' 0.5) 
4: .100' .020 6: .250' .020 
~.~ ~.~ 

7: .125' .020 
(3.2' 0.5) 

3.15 VDC - 35 VDC 50VDC 

CASE D MAX. H MAX. HA MAX. DMAX. H MAX. HA MAX. SIZE 

1 .142(3.6) .236(6.0) .374(9.5) 

2 .150(3.8) .256(6.5) .394(10.0) .150(3.8) .276(7.0) .414(10.5) 

3 .157(4.0) .276(7.0) .414(10.5) .157(4.0) .295(7.5) .433(11.0) 

4 .189(4.8) .295(75) .433(11.0) .189(4.8) .315(8.0) .453(11.5) 

5 197(5.0) .315(8.0) .453(11.5) .197(5.0) .335(8.5) .473(12.0) 

6 .217(5.5) .335(8.5) .473(12.0) .217(5.5) .374(9.5) .512(13.0) 

7 .217(5.5) .374(9.5) .512(13.0) 

8 256(6.5) .453(11.5) .591(15.0) 

9 .295(75) .512(13.0) .650(16.5) 

10 315(8.0) .551(14.0) .689(17.5) 

ORDERING INFORMATION 
202 L 3151 106 K 4 

TYPE -' T T 
- ,.- - ,... - -

FAILURE RATE 
l: 2%/1000 Hrs • 
VOLTAGE RATING 

Code Volts Code Volts Code Volts 
3151 I 3.15 1602 16 250~125 I 6301 6.3 2002 20 3502 35 
1002 10 5002 50 

CAPACITANCE IN PICOFARADS 
First two digits are significant figures. 
Third digit is the number of zeros following. 
CAPACITANCE TOLERANCE 
K = ±10% 
LEAD STYLE 

Lead lead Space Lead lead Space 
Style Inch mm Code Style Inch mm Code 

s~~8~t .100 2.5 4 Hocky Stick .250 6.4 6 
.250" 

Straight .125 3.2 7 Tape & Reel .200 5.0 Cor F 
.125" .200" 
Crimp .200 5.0 2 Tape & Reel .100 2.5 H or J 
.200" .100" 

HOC~"60~fiCk .200 5.0 3 Tape & Ammo .200 5.0 B 
Pack .200" 

Straight .200 5.0 '3 Tape & Ammo .100 2.5 G 
.200" Pack 100" 

'Case SIZes 8.9,10 only 

MATSUO ELECTRONICS 2134 Main St., Ste. 200 / Huntington Beach, CA 92648/ Tel. (714) 969-2491 / FAX (714) 960-6492 
These specificitions are subject to change without notice. 

A·1092 For manufacturers' sales offices, see yellow pages 'EEM 1991 

1500 CAPACITORS 1500 

rr===91® m TYPE 202 
LM~TSUO DIPPED TANTALUM CAPACITORS 

Designed to take advantage of high purity tantalum 
powder resulting in smaller size units and minimum 
cost, with very low leakage current and excellent 
stability over both temperature and time, with a very 
limited distribution. Ideal for by·passing, coupling 
and timing applications. 

SPECIFICATIONS 
Capacitance Range: 0.1 to 330 /IF 
Rated Working Voltage: 3.15 to 50 VDC 
Capacitance Tolerance: ± 1 0% (K) 
Operating Temperature Range: -55°C to +85°C 
DC Leakage Current (Rated Voltage, 5 min. 25°C): 0.01 CV (PA) or 0.5 /lA, 

whichever is greater. 
Conform to the test method of Capacitor Flame Test in UL 1414. 

SURGE VOLTAGE 

Capacitors shall withstand the surge voltage applied in series with a 1000 ohm 
resistor at the rate of lk minute on, 51k minutes off, for 1000 successive test 
cycles at 85°C. After test, capacitors shall meet the requirements in Table 1. 

Table 1 
Capacitance Change Within 5% of initial value 
Oissipation Factor Within initial requirement specified 
DC leakage Current Within initial requirement specified 

ALLOWABLE REVERSE VOLTAGE 
10% of rated voltage or 0.5 V, whichever is greater, at 25°C; 3% of rated 
voltage or 0.5 V, whichever is greater, at 85°C. 

STANDARD RATINGS, SHOWING CASE SIZES 

~ CAP (VDC) 
I/.<F) 3.15 6.3 10 16 20 25 35 50 

.10 1 2 

.15 1 2 

.22 1 2 

.33 1 2 

.47 1 2 
• 68 1 2 

1.0 1 3 
1.5 1 2 4 
2.2 1 2 3 5 
3.3 1 2 3 4 6 
4.7 1 2 3 4 5 
6.8 1 2 3 4 5 6 

10 1 2 3 4 5 6 7 
15 2 3 4 5 6 7 8 
22 3 4 5 6 7 8 9 
33 . 4 5 6 7 8 9 10 
47 5 6 7 8 9 10 
68 6 7 8 9 10 

100 7 8 9 10 
150 8 9 10 
220 9 10 
330 10 

NOTE: Intermediate non-standard values available. 1000 Pes. Minimum. 

DIMENSIONS: Inch (mm) 

Lead Slyle 4 • 7 
(Straight) 

~ 

Lead Slyle 2 Lead Slyle 3 • 6 
(Crimp) (Hockey Stick) 

I~ r---E-1 
II\~ H ('\ H IHA' fDA 
\ n f =- : c- 13~ max -+ .138

I
max. 

[ 

l I (35, max) i (3.5 ~ax.) 
040 max r-r-=- -.------

.590 min. (lOmax )043 ?t' 177' 030 1177 •. 030 
(15 min.) 020. (11)-1 - I (45' 07) (45 ± 07) 

(5') 020. ,~ .020. .' 
. :(0 SO) I .(0.5') . 

. 118±.040 I . -
(3'1) t--t-- .200' .020 3: .200' .020 

--I----l-- (5.0. 0.5) (5.0' 0.5) 
4: .100' .020 6: .250' .020 
~.~ ~.~ 

7: .125' .020 
(3.2' 0.5) 

3.15 VDC - 35 VDC 50VDC 

CASE D MAX. H MAX. HA MAX. DMAX. H MAX. HA MAX. SIZE 

1 .142(3.6) .236(6.0) .374(9.5) 

2 .150(3.8) .256(6.5) .394(10.0) .150(3.8) .276(7.0) .414(10.5) 

3 .157(4.0) .276(7.0) .414(10.5) .157(4.0) .295(7.5) .433(11.0) 

4 .189(4.8) .295(75) .433(11.0) .189(4.8) .315(8.0) .453(11.5) 

5 197(5.0) .315(8.0) .453(11.5) .197(5.0) .335(8.5) .473(12.0) 

6 .217(5.5) .335(8.5) .473(12.0) .217(5.5) .374(9.5) .512(13.0) 

7 .217(5.5) .374(9.5) .512(13.0) 

8 256(6.5) .453(11.5) .591(15.0) 

9 .295(75) .512(13.0) .650(16.5) 

10 315(8.0) .551(14.0) .689(17.5) 

ORDERING INFORMATION 
202 L 3151 106 K 4 

TYPE -' T T 
- ,.- - ,... - -

FAILURE RATE 
l: 2%/1000 Hrs • 
VOLTAGE RATING 

Code Volts Code Volts Code Volts 
3151 I 3.15 1602 16 250~125 I 6301 6.3 2002 20 3502 35 
1002 10 5002 50 

CAPACITANCE IN PICOFARADS 
First two digits are significant figures. 
Third digit is the number of zeros following. 
CAPACITANCE TOLERANCE 
K = ±10% 
LEAD STYLE 

Lead lead Space Lead lead Space 
Style Inch mm Code Style Inch mm Code 

s~~8~t .100 2.5 4 Hocky Stick .250 6.4 6 
.250" 

Straight .125 3.2 7 Tape & Reel .200 5.0 Cor F 
.125" .200" 
Crimp .200 5.0 2 Tape & Reel .100 2.5 H or J 
.200" .100" 

HOC~"60~fiCk .200 5.0 3 Tape & Ammo .200 5.0 B 
Pack .200" 

Straight .200 5.0 '3 Tape & Ammo .100 2.5 G 
.200" Pack 100" 

'Case SIZes 8.9,10 only 

MATSUO ELECTRONICS 2134 Main St., Ste. 200 / Huntington Beach, CA 92648/ Tel. (714) 969-2491 / FAX (714) 960-6492 
These specificitions are subject to change without notice. 

A·1092 For manufacturers' sales offices, see yellow pages 'EEM 1991 



1500 CAPACITORS 1500 

m~ 
MATSUO 

TYPE 204 (HIGH RELIABILITY) 
DIPPED TANTALUM CAPACITORS 

BLUEDT® 204 Series is designed to maintain high reliability electrical 
performance characteristics. These high reliability 204 Series capaci
tors offer small case sizes and are ideal for use in any "Hi-Rei" product 
such as automotive electronics, telecommunications equipment, or 
any other industrial product where reliability is a must. 

SPECIFICATIONS 
Operating Temperature Range: - 55°C to + 125°C (For operation at 

125°C derate voltage linearly to 67% of 85°C voltage rating.) 
Rated Voltage: 3.15, 6.3,10,16,20,25,35, 50VDC 
Capacitance Range: 0.1 to 470llF 
Capacitance Tolerance: ± 20%(M), ± lO%(K), ± 5%(J) 
DC Leakage Current: 0.008 x CV or 0.4/LA, whichever is greater (Rated 

volta!le, 5 min, 25°C) 
Dissipation Factor: See Table 1 (at 120Hz) 

Surge Voltage 
DC Rated Voltage at 85 °C 

DC Surge Voltage at 85°C 

Capacitors shall withstand the surge voltage applied in series with a 1000 ohm 
resistor at the rate of 112 minute on, 5112 minutes off, for 1000 successive test 
cycles at 85°C. After test, capacitors shall meet the requirements in Table 1. 

Table 1 
Capacitance Change Within 5% of initial value 

Dissipation Factor Within initial requirement specified 

DC Leakage Current Within initial requirement specified 

ALLOWABLE REVERSE VOLTAGE 
10% of rated voltage or O. 5 V, whichever is greater, at 25°C; 3% of rated 
voltage or 0.5 V, whichever is greater, at 85°C. 

STANDARD RATINGS, SHOWING CASE SIZES 
R.V. 

(VOCI 

Cap. 
(IlFI 3.15 &.3 10 1& 20 25 35 50 

0.1 1 2 
0.15 1 2 
0.22 1 2 
0.33 1 2 

0.47 1 2 
0.68 1 2 
1.0 1 3 
1.5 1 2 4 

2.2 1 2 3 5 
3.3 1 2 3 4 6 
4.7 1 2 3 4 5 7 
6.8 1 2 3 4 5 6 8 

10 1 2 3 4 5 6 7 9 
15 2 3 4 5 6 7 8 10 
22 3 4 5 6 7 8 9 11 
33 4 5 6 7 8 9 10 
47 5 6 7 8 9 10 11 
68 6 7 8 9 10 11 

100 7 8 9 10 11 
150 8 9 10 11 
220 9 10 11 
330 10 11 

470 11 

DIMENSIONS: Inches (mm) 

Leld Style 4 • 7 Leld Styte 2 Leld Style 3 • 6 
(Straight) (Crimp) (Hockey Stick) 

~ I~ P 
1/\ I- "\ 

H IHA iJ: , 

H 

r=- - .13~ max. 
E ' (3.5 max.) (35 max) 

~-"r~ 040 max ~ 
(lOmax )043 +- .177 ± .030 ~030 020. (1 1) ::.1(4.5 ± 0.71 (15 min) 
( 50) 020 •. 

,(0 SO) I 
.118 •. 040 ~+-

.200 ± .020 (3'1) ~ 
(5.0' 0.5) 

4: .100' .020 
(2.5' 0.5) 

7: .125' .020 
(3.2' 0.5) 

Case o mal. Hmax. Code 
1 .142 (3.61 .256 (6.5) 
2 .150 (3.8) .276 (7.0) 
3 .157 (4.0) .296 (7.5) 
4 .189 (4.8) .315 (8.0) 
5 .197 (5.0) .335 (8.5) 
6 .217 (5.5) .374 (9.5) 
7 .236 (6.0) .394 (10.0) 
8 .256 (6.5) .453 (11.5) 
9 .295 (7.5) .512 (13.0) 

10 .315 (8.0) .551 (14.0) 
.335 (8.5) .787 (20.0) 

Style 4 only 

Packaging Style (available up to Case 8) 
Code Lead Spacing 

H 

~ .100 ± .020 

~ (2.5 + 0.5) 

C 

~ .200 ± .020 

r---s- (5.0 + 0.5) 

ORDERING INFORMATION 

204 
TYPE---=:r-

M 

T 

Polarity 

EEl proceeding 

8 proceeding 

EEl proceeding 

8 proceeding 

J 
106 

020. 
(45 ± 07) 

(0.50) 

3: .200 ± .020 
(5.0' 0.5) 

6: .250' .020 
(6.4' 0.5) 

·P±.02 (.51 

.098 (2.5) 

.098 (2.5) 

.098 (2.5) 

.098 (2.5) 

.098 (2.5) 

.098 (2.5) 

.098 (2.5) 

.125 (3.2) 

.197(5.0) 

.197(5.0) 

.197(5.0) 

Style 

Reeled 

Reeled 

Ammo 

Reeled 

Reeled 

Ammo 

M 3 

i:[t;l~~~CE _______________ ---l LEAD STYLE 

M ~ '±20% SEE DIMENSIONS 

K == ±10% 
J == ±5% 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1093 



1500 CAPACITORS 1500 

,m ®TYPE 269 (BUILT-INFUSE) 
;MATSUO TANTALUM CHIP CAPACITORS 
MATSUO Type 269 is specially designed as a surface mount component for 

DIMENSIONS: Inches (mm) 
use in hybrid and low profile print circuit board applications. BCase c 31 0, D3! Case 
Built-in fuse functions either as thermal fuse under small current or as electric 

EJ8JT~~T fuse under larger currents. 
SPECIFICATIONS 
Operating Temperature Range: -55°C to + 125°C (For operation at 125°C Dc ~c derate voltage linearly to 67% of 85°C voltage rating.) 
Rated Voltage: 10, 16, 20, 25, 35VDC 
Capacitance Tolerance: ±20%(M) 
DC Leakage Current: 0.01 xCV or 0.5IlA. Whichever is greater R.V.(VDC) 10 16 20 25 35 (Rated voltage, 5 minutes, 25°C) Cap. (1lF) 

1.0 B B,C, 
Failure Rate Level M (1%/l000h) 

1.5 B B C, 
Capacitance range: 1.01lF to 681lF 

0.04 max. (1.0IlF) 
2.2 B B C, 

Dissipation Factor: 
0,0, 0.06 max. (1.5 - 681lF) 3.3 B C, 

4.7 B . C, 0,0, 

CATALOG NUMBERING SYSTEM 6.8 C, 0,0, E 
269 M 2502 .!.~ M R 

10 0,0, 

m, ~ T E 
C, E 

15 C, 0,0, E 

0.0, LEAD STYLE 22 E 

FAILURE RATE LEVE 
33 0.0, E 

M:l%/l000Hrs. 47 E 
CAPACITANCE 

68 E VOLTAGE RATING TOLERANCE 
M= ±20% Case EIA L±.008 W±.008 T±.008 P,±.OOB C±.004 

Code Code (0.2) (0.2) (0.2) (0.2) P2 min• (0.1) 

APACITANCE .138 .110 .075 .031 .059 .087 
IN PICOFARADS 

B 3528 (3.5) (2.8) (1.9) (0,8) (1.5) (2.2) 
First two digits are 

C3 6032 .236 .126 .098 .051 .118 .087 
significant figures. (6.0) (3.2) (2.5) (1.3) (3.0) (2.2) 
Third digit is the .220 .181 .126 .051 .110 .126 number of zeros 0 
following. (5.6) (4.6) (3.2) (1.3) (2.8) (3.2) 

03 7243 .287 .173 .110 .051 .157 .094 
(7.3) (4.4) (2.8) (1.3) (4.0) (2.4) 

E 7257 .287 .228 .138 .051 .157 .138 
(7.3) (5.8) (3.5) (1.3) (4.0) (3.5) 

m ® 

TYPE 242 
MATSUO MOLDED TANTALUM CAPACITORS 

For High Density Packaging 
Impact resistant rectangular molded case. Uniform lead location for 
automatic insertion. low impedance at high frequencies. Ideal for ooise 
bypassing in high speed logical circuits. High capacitance in miniature case. 
SPECIFICATIONS 

DIMENSIONS: Inches (mm) 

ED .169 ±.012 
(4.3±0.3) 

Capacitance Range: 0.1 to 47 "F Capacitance Tolerance: ±20% (M) 
Rated Working Voltage: 6.3, 10, 16,20, 25, 35 & 50 VDe 
Operating Temperature Range: -55°C to + 125°C (For operation at 125°C 

derate voltage linearly to 67% of 85°C voltage rating.) 
DC Leakage Current (Rated Voltage, 5 min. 20°Cl: 0.01 ev ("A) or 0.5 "A, 

whichever is greater: (85°): 0.5 ev 5.0 "A, whichever is greater. 

,...-----.; ~-I I-
I 

Conforms to Ul1414. 
Available on tape in ammo-pack or reel. 

~ YDC) 
CAP. 
(;tF) 6.3 10 18 20 25 35 50 

0.1 • • 
0.15 • • 
0.22 • • 
0.33 • • 
0.47 • • 
0.68 • • 
1.0 • • 
1.5 • • 
2.2 • • 
3.3 • • • 
4.7 • • 
6.B • • 

10 • • 
15 • • 
22 • • 
33 • 
47 • 

.224 ±.012 
(5.7 ±O.3) 

t - - t 02 .200 min. 
.275 min. (05) U (5.0 min.) 
(7.0 min.) • t 

-'--li~~O fo~~I-
ORDERING INFORMATION 

242 M 160 
\ TYPE =r- T 

FAILURE RATE LEYEL 
M: 1 %/1000 Hrs. 
VOLTAGE RATING ______ ..J 

Code Volts Code Volts 

6301 6.3 2502 25 
1002 10 3502 35 
1602 16 5002 50 
2002 20 

10 

--.012 
(0.3) 

1M t 
LEAD STYLE 

APACITANCE 
TOLERANCE 
M = ±20% 

CAPACITANCE 
IN PICOFARADS 
First two digits are 
significant figures. , 
Third digit is the number 
of zeros follo.wing. 

MATSUO ELECTRONICS 2134 Main St., Ste. 200 / Huntmgton Beach, CA 92648/ Tel. (714) 969-2491/ FAX (714) 960-6492 
These specificatiDns are subject tD change without notice. 
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1500 CAPACITORS 1500 

m ®TVPE 244/245 
MATSUO MOLDED TANTALUM CAPACITORS 

TYPE 244 
FOR NOISE BVPASS,ING 
Impact resistant rectangular molded case. Eliminating the noise gener· 
ated at the rise time of pulse in ultra·high speed logical circuits such as 
TTL and ECL. 

SPECIFICATIONS 

Operating Temperature Range: -55°C to + 125°C (for temperature above 
85°C, derate voltage to 67% of R.V.l 

Failure Rate Level: M (1 % 11000 Hrs.l 
Rated Voltal!e: 16, 35, 50 VDC 
Capacitance: 1, 3.3MFD 
Capacitance Tolerance: ±20% (M) 
DC Leakage Current (Rated Voltage, 5 min. 25°C): 0.01 CV (J.lA) or 0.5 J.lA, 

whichever is greater. 
Conforms to UL 1414 
Available on tape in ammo·pack or reel. 

TYPE 245 
Hybrid Capacitor - Fuse 
Eliminates the noise generated at rise time in ultra·high speed logical 
circuits such as TTL and ECl. Built·in fuse functions either as thermal 
fuse under small current or as electric fuse under larger currents. 

SPECIFICATIONS 
Operating Temperature Range: -55°C to + 125°C (For temperature 

above 85°C, derate voltage to 67% of R.V.) 
Rated Voltage: 10 VDC to 50 VDC 
Capacitance Range: 1.0 to 33 MFD 
Capacitance Tolerance: ±20% (M) 
DC Leakage Current: (Rated voltage,S minutes, 25°C) 0.01 CV (j1A) or 

0.5 J1.A whichever is greater. 
Conforms to UL 1414. 
Circuit Breaking Performance 
Built·in fuse functions as a thermal fuse at current of less than 5 amperes. 
At current of more than 5 amperes, built·in fuse functions by the current 
flowing through fuse. 
Available on tape in ammo·pack or reel. 

STANDARD RATINGS, SHOWING CASE SIZES 

~ YDC) 
CAP. 
(/LF) 10 16 20 25 35 50 

1.0 A A 
2:2 B B 
3.3 A B B 

4.7 B B 
6.8 B B 

10 B B 
15 B B 
22 B 
33 B 

DIMENSIONS: Inches (mm) 

.283 ±.012 
(7.2 ±0.3) 

i~'-1T 
.248 ±.OO8 

[ \6.3 ±0.2) 

f ·t 275 min. , .02 ':1-- .200 min. 
(7 min.) ,(0.5)' (5 min.) 
1--

... ~ i5~g°:i:~~g) 

STANDARD RATING 

.087 ±.OO8 
(2.3±0.2) 

~ '. I i 

n_", J (0.31 

DC RATED VOLTAGE CAPACITANCE 
CATALOG NO. (VDC) (~F) 

244M IS02-335M 16 

244M 3502-105M 35 

244M 5002·105M 50 

DIMENSIONS: Inches (mm) 

.283 ±.012 
(7.2 ±0.3) 
10---1 
I T 

A,B 
.248 ± .008·A 

(S.3±0.2) 

3.3 

1.0 

1.0 

.087 ±.00'8 .169 ±.012 
(2.3 ±0.2) (4.3 ±0.3) 

i'·224±.012.B 

275 mlln. ~.-02--J:fF-· J~;~?~~) 
(7 min.) : (0.5) .. (5 min.) . 

R,,,,,, ~ l-(0.31 (0.3)f 

CONSTRUCTION 

.200.020 
(5.0 ±0.5) 

~----(-) Lead Wire 

ORDERING INFORMATION 

Fuse 

Tantalum Wire 

(+) Lead Wire 
Lead material 
Solder plated steel 

;~~:U-RE-RA-TE-L-E-Y~-L 45 j T1602
" T335 

M: 1%/1000 Hrs. 

VOLTAGE RATING------..... 

Code Volts 

M 

I""""", TOLERANCE 

1002 10 
1602 16 
2002 20 
2502 25 
3502 35 
5002 50 

CAPACITANCE M = ±20% 
IN PICOFARADS 
First two d~its are 

~~~~fi~rg~~ i'm~snumber 
of zeros following. 

MATSUO ELECTRONICS 2134 Main St., Ste. 200 / Huntington Beach, CA 92648 I Tel. (714) 969·2491/ FAX (714) 960·6492 
These specifications are subject to change without notice. 
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1500 CAPACITORS 1500 

Ii Dr TYPE 267· . 
MATSUO TANTALUM CHIP CAPACITORS 

MATSUO Type 267 is specially designed asa surface mount component 
for use in hybrid and low profile print circuit board applications. Fully
molded construction provides excellent mechanical protection, supe
rior moisture resistance and high soldering heat resistance. 

FEATURES: 
• Ultra small dimensions (A case): 3.2 x 1.6mm. 
• Dimensions are equivalent to EIA standards and IECQ. (Case A, B, 

C3 and 03). . 
• Flame retardant resin molded case. 
• Precise dimensions allow for high density package. 
• Reeled packaging is compatible with automatic mounting 

equipment per EIA-481. 
• Failure rate: M(1%/1000Hr.). 
• Symmetrical construction of positive and negative terminals provides 

"SELF-ALIGNMENT". ' 
• Soldering: 260°C for 10 sec. by re-flow or dip. 

SPECIFICATIONS 
Operating Temperature Range: - 55°C to + 125°C (For operation at 

125°C derate voltage linearly to 67% of 85°C voltage rating.) 
Rated Voltage: 4, 6.3, 10, 16, 20, 25, 35VDC 
Capacitance Tolerance: ± 20%(M) ± lO%(K) 
DC Leakage Current: 0.008 x CV or O.4ILA, Whichever is greater 

(Rated voltage, 5 minutes, 25°C) 
Dissipation Factor: See Table 1 (at 120Hz) 

Surge Voltage 
DC Rated Voltage at 85"C 

DC Surge Voltage at 85"C 

Capacitor shall withstand the surge voltage applied in series with a 
1000 ohm resistor at the rate of 112 minute on, 5112 minute off, for 1000 
successive test cycles at 85°C. 
After test, capacitors shall meet the requirements in Table 1. 

Table 1 
Capacitance Change Within 5% 01 initial value 

Dissipation Factar Within initial requirement specified 

DC Leakage ·Current Within initial requirement specified 

ALLOWABLE REVERSE VOLTAGE 
10% of rated voltage or 0.5 V, whichever is greater, at 25°C; 3% of rated 
voltage or 0.5 V, whichever is greater, at 85°C. 

STANDARD RATINGS, SHOWING CASE SIZES 
R.V. 
(VOC) 

4 6.3 10 16 20 25 35 Cap. 
(j.lF) 

0.1 A 
0.15 A 

0.22 A 
0,33 A 

0.47 A (A)B 

0,68 A (A) B 

1.0 A (A) B 
1,5 A (A) B (B)C,C3 
2,2 A (A) B (B) C,C3 
3,3 A (A) B (B) C3 (C),D3 
4,7 (A) I;l (B) C3 C.C3 D,D3 
6,8 B (B) C3 C,C3 D3 D,D3 

10 B (B) C3 C.C3 (C) D,03 E 

15 (B) C3 C (C,C3) D,03 E 

22 C3 C (C,C3) 0,03 (0,03) E 

33 C (C,C3) 0,03 (0,03) E 
47 (C,C3) D,03 (D,03) E 

68 0,03 (0,03) E 
100 (0,03) E (E) 
150 E (E) 
220 (E) 

NOTE: ( ) = DeSignates Extended Range_ 

DIMENSIONS: Inches (mm) 

L W P1P2Pl 

A case EJrnT BEifuc 
P1P2 PI 

L W me Bcase 
EJ§T 

L W PI P2 P1 

C, c3, D, D3 & E,case U §:r T [Jje 
Case EIA. L ±.008 W ±.008 T ±.OOS P, ±.OOS P2 min. C ±.006 
Code Code (0.2) (0.2) _(0.2) (0.2) (0.15) 

A 3216 .126 (3,2) ,063 (1,6) ,063 (1.6) ,030 (0,75) ,056 (1.4) ,047 (1.2) 

B 3528 ,138(3,5) ,110 (2,8) ,075 (1.9) ,031 (0,8), ,,059(1.5) ,087(2,2) 

c ,220 (5,6) ,130 (3,3) ,091 (2,3) ,051 (1.3) ,110 (2,8) ,087 (2,2) 

C3 6032 ,236 (6,0) ,126 (3,2) ,098 (2,5) ,051 (1.3) ,118 (3,0) ,087 (2,2) 

D ,220 (5,6) ,181 (4,6) ,126 (3,2) ,051 (1,3) ,110 (2,8) ,126 (3,2) 

D3 7243 ,287 (7,3) ,173 (4.4) ,110 (2,8) ,051 (1,3) ,157 (4,0) ,094 (2.4) 

E 7257 ,287 (7,3) ,228 (5,8) ,138 (3,5) ,051 (1.3) ,157 (4,0) ,138 (3,5) 

Marking 
A case B case C, C3, D, D3 & E case 

_____ Capacitance - - _' Capacitance ,-_ Capacitance in pF 
: tolera~ce. : tolerance. : 

~ (± 10 lb notation) [§- (± 10% notallon) U!D CapaCitance 
334 A --- Date code 4374. _Capacitance in pF tg6: - tolerance 

. ,5A. __ Date code (K, ± 10%) 

: !..- - - Capacitance in pF I I . I :;.. ___ " Date code 
, I • - -- D,C, Rated voltage J' . 
'----- Anode notation l.. ___ ~ Anode notation I ,-, D,C, Rated voltage 

L ____ Anode notation 

ORDERING INFORMATION 

267 M 3502 105 M R 

T 
First twa di&its are Tape running direction 

10 . Code L CodeR si5nificant figures. 
1602 16 Th rtf digit is Uta 

[ffi]~ 2002 20 number 01 zaras 

2502 25 fallowing, 

3502 35 

GUIDE to APPLICATION 
Soldering condition 

1. Pre-heati ng: 
Preheating at 130-160°C is recommended to avoid thermal 
shock in soldering. 

2. Soldering: 
Temperature of capacitor body itself should not exceed 260°C, 
2-1 Direct heating (condition A) 

, 

Substrate or PC board placed and floated on the solder bath, 
Substrate or PC board placed on a hot plate. 
Substrate or PC board passed through on the solder bath. 

2-2 Heating in oven (condition B) 
By hot air. 

2-3 Immersion (dipping) (condition C) 
Capacitor itself directly immersed into the solder. 

TimelS8CQndl 
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1500 CAPACITORS 1500 

® m TYPE 202 & 204 (RADIAL LEAD) 
,MATSUO PACKAGING FOR AUTOMATIC INSERTION and MOUNTING 

Lead Spacing .100 ± .020 (2.5 ± 0.5) Lead Spacing .200 ± .020 (5.0 ± 0.5) 

P2, P A I P2 P 

DIMENSIONS: Inches (mm) DIMENSIONS: Inches (mm) 
Item Symbol 

Specification 
Value Tolerance Item Symbol 

Body diameter A See Dimension Table 
Bodv height B 

Body diameter A 
Body height B 

Lead wire diameter d .020 (0.5) .002 (0,05) Lead wire diameter d 
Pitch of component P ,500 12,7 ,039 (1,0) Pitch of component P 
Feed hole pitch Po ,500 (12.7) ,012 (0,3) Feed hole pitch Po 
Feed hole cenler to lead PI ,200 5,1 .020 (0,5) Feed hole center to lead PI 
Hole center to component center P2 .250 (6.35) ,039 (1.0) Hole center to component center P2 

Lead to lead distance F .098 (2.5) +,031 (0,8) 
-,006 (0,2) Lead to lead distance F 

Component alignment h 0 .039 (1,0) Component alignment h 
Tape width W .709 (18,0) .020 (0,5) Tape width W 
Hofd down tape width WO ,374 (9.5) minimum Hold down tape width WO 
Hole position WI .354 9.0 ,020 (0,5) Hole pOSition WI 
Hold down tape position W2 .098 2.5) maximum Hold down taoe oosition W2 
Height ohcomponent from tape center H .787 (20.0) .020 (0,5) Lead wire clinch height Ho 
Feed hole diameter Do .157(4.0) .006 (0,2) Feed hole diameter Do 
Total tape thickness t .028 (0.7) .006 (0,2) Total tape thickness t 
Length of snipped lead L .433 (11.0) maximum Length of snipped lead L 

(Height of component from tape center (H) 

HOUSING OF TAPED COMPONENT 
Type 202, 204, 242, 244 & 245 Ammo Package 

Reeled Package 

~ 14.2 (360) max. 

~'> 
® m TYPE 267 (CHIP) 

MATSUO 

REELED PACKAGE DIMENSIONS: Inches (mm) 

Type case A ±,D04 B ±,1104 W ±.012 F ±.OO2 E ±,004 PI ±.1104 P2 ±.002 
Code (0.1) (0.1) (0.3) (0.05) (0.1) (0.1) (0.05) 

A ,075 ,138 .315 .138 .069 ,157 .079 
(1.9) (3.5) (8,0) (3.5) (1.75) (4.0) (2.0) 

8 ,130 .150 .315 ,138 .069 .157 .079 
(3,3) (3,8) (8,0) (3.5) (1.75) (4.0) (2.0) 

TAPE DIMENSIONS (SEE TABLE 1) 

Pocket 

C ,142 i~~ (if~) (5~~) (io~) illS r 
267 

(3,6) 8.0) 2.0) 

C3 ,146 ,252 .472 ,222 ,069 .315 .079 
(3.7) (6,4) (12,0} (5.65) (1.50) (8.0) (2.0) 

0 ,193 ,236 .472 .222 (iO~) .315 .079 
(4.9) (6,0) (12,0) (5.65) (8,0) (2.0) 

03 ,189 ,303 (i¥~) i~1 (iO~) i:11 r (4.8) (7.7) 2,0) 

E ,240 ,303 .472 .222 ,059 ,315 .079 
(6.1) (7.7) (12.0) (5.65) (1.50) (8,0) (2.0) 

Tape running direction 

REEL DIMENSIONS (SEE TABLE 2) 

,~' Type Case 0 A±079 08 min. 0C±031 0D±031 E±1I20 
Code (2) (0.5) (0.8) (0.5) 

A,S 7 3.150 . 512 ,827 .079 
(178) (80) (13.0) (21,0) (2.0) 

267 C.C,.O. 7 3,150 .512 ,827 .079 
O,.E (178) (80) (13.0) (21.0) (2.0) 

Specification 
Value Tolerance 

See Dimension Table 

.020 (0,5) .002 (0.05) 
,500 (12.7) .039 (1.0) 
,500 (12.7) .012 0.3 
,152 (3.85) .020 (0.5' 
,250 6.35) .039 (1.0) 

.197 (5,0) +.031 (0.8) 
-.008 (0.2) 

0 .039 (1.0) 
,709 18.0 .020 (0.5) 

.374 (9.5 minimum 
.354 9.0 .020 0.5 

.098 2.5 maximum 
.630 (16.0) .020 (0.5) 
,157 (4.0) .006 0.2 
.028 (0.7) .006 0.2 

.433 (11.0) maximum 
.787 (20.0) 

llIblel 

0D+.004 
PO ±.DD4 (0.1) T1 T2 (0.1) -0 

,157 .059 . 024 .079 Max . 
(4.0) (1.5) (0.6) (2.0) 
,157 .059 .024 ,087 ±.004 
(4.0) (1.5) (0.6) (2.2 ±0,1) 
,157 .059 i~~ ·&~~o~ (4.0) (1.5) 
,157 .059 .024 .118 ±.004 
(4.0) (1.5) (06) (3,0 ±0.1) 
.157 ,059 .024 .138 ±.004 
(4.0) (1.5) (0,6) (3.5 ±0.1) 
.157 j~59 i~6\ '(13~U~ (4.0) 1.5) 
.157 .059 ,024 .150 ±,004 
(4,0) (1.5) (0.6) (3.8 ±0.1) 

llIble2 

W±059 t±.02O OuanUtylReel 
(1.5) (0.5) pes . 

.394 .079 2.000 (10.0) (2.0) 

.561 ,079 
(14.0) (2.0) 500 

MATSUO ELECTRONICS 2134 Main St., Ste. 200 / Huntington Beach, CA 92648/ Tel. (714) 969·2491/ FAX (714) 960·6492· 
These speCifications are subject to change Without notice. 
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CAPACllORS 1500 

METUCHEN CAPACITORS INC. 
NPO, X7R, & Z5U ConformallyCoated Axial-Leaded 
Ceramic Capacitors 
RUGGED, RELIABLE, AND IDEAL FOR AUTOMATIC INSERTION 

MIN 1.251 __ 31.7 
,.... MIN 

LMAX ' 

MECHANICAL SPECIFICATIONS 
BODY CONSTRUCTION: Conformal coating 
LEAD MATERIAL: .020 Dia. - Solderable tinned copper 
MARKING: 
Parts will be marked with the following: 
Trademark - Capacitance - Tolerance Letter Designation 
Voltage (siZe permitting) 
EIA specifications apply regarding Q, TC tol and CAP tol 
on all units ,of 10 pF or less 

TYPICAL TEMPERATURE 
CHARACTERISTIC CURVES 

NPO Z5U TYPICAL TEMPERATURE 
CHARACTERISTIC CURVE :E TEMPERATURE COEFFICIENT 

*' 
!: 
UJ 

'" Z .. -
X 
<.:> 
UJ 
<.> 
Z .. -... 
~ 
<.:> -1 

:: 300 

z 
- 200 
UJ 

'" Z 100 

~ 
<.:> 0 ... 
~ 100 
;: 

300 
-55 -25 0 t25 +SO t75+85 

~ 200 

;3 
-55 -25 0 +25 +50 +75+100 +125 

TEMPERATURE C TEMPERATURE C 
NOTE: IPPM equals 0.0001 % 

TYPICAL TEMPERATURE CHARACTERISTIC CURVE 

X7R 

HOW TO ORDER 
GT07 B 

slzE:-------_---l1 I 
WVDC: (B = 50V)(ll -------_-' 

(0 = 100V) 

CHARACTERiSTIC: !CG = NPO) 
BM = X7R) 
Bioi = Z5U) 

co 101 

CAPACITANCE CODE:(21-------,---__ ---l 

J 

TOLERANCE:(31------------____ .......I 

1. WVDC AVAILABLE: 50 VOC, 100 VOC 
2. 101 = 100 pF i.e" the third digit signifies number of zeroes 
3. MINIMUM AVAILABLE CAPACITANCE TOLERANCES: 

NPO (COG) CHARACTERISTICS 
WORKING VOLTAGE: 50/100, VDC 
TEMPERATURE COEFFICIENT: 0 ±30 PPM/oC, -55°C to 
+ 125°C (EIA Characteristic COG) 

INSULATION RESISTANCE: 100 K megohms or 1000 megohm
microfarads, whichever is less at 25°C, at rated voltage 
DIELECTRIC STRENGTH: 250% rated voltage with 50 mA max
imum charging current 
CAPACITANCE TOLERANCES AVAILABLE: ±1%, ±2%, 
±5%, ±10%, ±20% 
Meets or exceeds requirements of MIL-C-20 
DISSIPATION FACTOR: Min. Q of 1000 at 1 MHz. Meets pro
visions of EIA standard for capacitance less than 30 pF and 
greater than 1000 pF 
X7R & Z5U characteristics not shown. Please contact factory 
for sizes. 

B = ±.1 pF (10 pF and below) J = ±5% (10 pF and above) . 
C = ±.25 pF (10 pF and below) K = 10% (5.6 pF and above) • ~ For your convenience we welcome 
o = ±.5 pF (10 pF alfd below) . M = 20% (2.7 pF and above) t.-.! credit card purchases (min. $35.00). 
F = ±1% (10 pF and above) Z = +80%. -20% (all values) 
{3 = 2% (10 pF and above) P = +100%, -0% (GMV - all values) 

Metuchen Capacitors Inc.l139 WHITE OAK LANE/P.O. BOX 499/0LD BRIDGE, N.J. 08857/908-679-3366/FAX 908-679-3222 
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CAPACITORS 1500 

METUCHEN CAPACITORS INC. For your convenience we welcome 
credit card purchases (min. $35.00). 

Epoxy Coated Sub-Miniature 
Radial-Leaded Ceramic Capacitors -= 

MCI PART 
NUMBERS 

DR15 DR20 DR30 DR40 

(7.62) (10.16) 
(3.81) (5.08) .300 .400 

~15h 'H1 ~HI nf---11 
-T 
150 .200 .300 .400 ~';'" ~"" e"l '''''' 

MAXIMUM PHYSICAL DIMENSIONS 
MCI 

PART NO. ORIS DR20 DR30 DR40 
S ±.030 .100 .100 .200 .200 

(2.54) (2.54) (5.08) (5.08) 
D +.004 .D16 .020 .020 .020 

-.001 (.406) (.508) (.508) (.508) 
T MAX .100 .125 .150 .150 

(2.54) (3.18) (3.81) (3.81) 
AWG# 26 24 24 24 

DR50 
(12.70) 
I .500-j 

1 
.500 

(12.70) 

DR50 
.400 

(10.16) 
.025 

(.635) 
.200 

(5.08) 
22 

S Lead spacing D - Lead sIZe T - Body thickness mm are In parentheses 

MECHANICAL SPECIFICATIONS 
BODY CONSTRUCTION: Dipped epoxy 
LEAD MATERIAL: Solderable tinned copper 
MARKING: 
Parts will be marked with the following: 
Trademark - Capacitance - Tolerance Letter Designation 
Voltage (size permitting) 
EIA specifications apply regarding Q. TC tol and CAP tol on 
all units 10 pF or less 

TYPICAL TEMPERATURE 
CHARACTERISTIC CURVES 

Z5U NPO 
TYPICAL TEMPERATURE CHARACTERISTIC CURVE TEMPERATURE COEFFICIENT 

X7R 

TYPICAL TEMPERATURE CHARACTERISTIC CURVE 

TEMPERATURE C 

HOW TO ORDER ORIS B 'CG 

~:~~: (B = 50V)(I) ==-1 I 
(D=100V) ~ 

CHARACTERISTIC: (CG = NPO)
(BM '" X7R) 
(BN = Z5U) 

101 J 

CAPACITANCE CODE:(2}--------------' 

TOLERANCE:I'} -------------------' 
1. WVDC AVAILABLE: 50 VDC. 100 VDC. 200 VDC 
2. 101 '" 100pF i.e .• the third digit signifies number of zeroes 
3. MINIMUM AVAILABLE CAPACITANCE TOLERANCES: 

B = ±.1 pF (10 pF and below) J = ±5% (10 pF and above) 
C = ±.25 pF (10 pF and below) K = ±10% (5.6 pF and above) 
D = :;!::.5 pF (10 pF and below) M 7' ±20% (2.7 pF and above) 
F = ±1 % (10 pF and above) Z = +80%. -20% (all values) 
G = ±~% (10 pF and above) P = +100%. -0% (GMV - all values) 

Z5U CHARACTERISTICS 
CAPACITANCE RANGE: .001 MFD to 4.7 MFD 

WORKING VOLTAGE: 50/100/200 VDC 
Higher voltages available on request 

TEMPERATURE COEFFICIENT: +22%, -56% from +10oC to 
+85°C (EIA Characteristic Z5U) . 

DISSIPATION FACTOR: 3% maximum at 1 kHz, 25°C 

INSULATION RESISTANCE: 100 K megohms or 500 megohm
microfarad, whichever is less at 25°C, at rated voltage 

'DIELECTRIC STRENGTH: 250% rated voltage with 50 mA 
maximum charging current 

CAPACITANCE TOLERANCES AVAILABLE: ±20%, +80% 
-20%, or +100% -0% 

MCI offers a complete range of temperature coefficients. Con
tact factory for sizes and ordering information. 

Metuchen Capacitors Inc./139 WHITE OAK LANE/P.O. BOX 499/0LD BRIDGE, N.J. 08857/908-679-3366/FAX 908-679-3222 
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CAPACITORS 1500 

METUCHEN CAPACITORS INC. 

Epoxy Coated Sub-Miniature 

For your convenience we welcome 
credit cardJlurchases (min~ $35.00). 

. _=rIC 

, Radial-'Leaded Ceramic Capacitors 

NPO (COG) CHARACTERISTICS 
WORKING VOLTAGE: 50/100/200 VDC 
Higher voltages available on request 
TEMPERATURE COEFFICIENT: 0 ±30 PPM/oC. -55° to 125°C 
(EIA Characteristic COG) 
DISSIPATION FACTOR: Min. Q of 1000 at 1 MHz. Meets pro
visions of EIA standard for capacitance less than 30 pF and 
greater than 1000 pF 
INSULATION RESiSTANCE: 100 K megohms or 1000 megohm
microfarads. whichever is less at 25°C. at rated voltage 
DIELECTRIC STRENGTH: 250% rated voltage with 50 mA 
maximum chargin.9 current . 
CAPACITANCE TOLERANCES AVAILABLE: ±1%. ±2%. 
±5%. ±10%. ±20% 
Meets or exceeds requirements of MIL-C-20 
MCI offers a complete range of temperature coefficients. 
Contact factory for sizes and ordering information. 

X7R CHARACTERISTICS 
TEMPERATURE COEFFICIENT: ±15% from -55°C to +125°C 
(EIA Characteristic X7R) 
DISSIPATION FACTOR: 2.5% maximum at 1 kHz. 25°C 
CAPACITANCE TOLERANCES AVAILABLE: ±5%. ±10%. 
±20%. +80% -20%. or +100% -0% 
Meets or exceeds requirements of MIL-C-39014 
Working Voltage. Insulation Resistance and Dielectric Strength 
same as NPO Radial 
MCI offers a complete range of temperature coefficients. 
Contact factory for sizes and ordering information. 

Metuchen capacitors Inc./139 WHITE OAK LANE/P.O. BOX 499/0LD BRIDGE. N.J. 08857/908-679-3366/FAX 908-679-3222 
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CAPACITORS 1500 

METUCHEN CAPACITORS INC For your convenience we welcome 
• credit card purchases (min. $35.00). 

Feed-Thru Ceramic Capacitors RESIN SEAL-=a= 

54-790- 22A'W'G~4'40UNC'2A 

1t .220 
.120 

. .510 
.156 :t.020 :t. 

54-803 
54-794 

,lto::!:.oa3 
(4.11:1:0.011 

... "EI.MEIUIOII 

SCI 910X/911X/912X 
* For 24 gauge tinned copper leads, replace "X" with "0"; for 

26 gauge tinned steel leads (.016 Dia.) replace "X" with "2." 
When steel lead is used, maximum DC current is 5 amps. 

(o?f.) MAX . 
. 154 -.~9 l@j .120 ±'0~'4'40 UNC·2A 
(:r.9l-4.04lJ (3.05 ±0.13) I / .020 • 

. (2) :(0.51) 
.240 ±.020 I ~ 

(6.10 ±0 .. 51)1 L=i ~. 
.220 ±.005J (9.14 ±O.Sl) 

(s.sH,rn) 

54-794-002-101M 
54-794-002-471 M 
54-794-OO2-102P 

fet,,,·t0d 
VOLTAGE 

DC AMPS MAX 

CAPACITANCE 
(GMV) 

HIGH CAPACITY MULTI-LAYER FEED-THRU CAPACITORS 
M 0 7tt 

54-786-013 I~ 54-786-021 

11 L~,"m 
014 171-j 

lit L •. 
SCI 9900/9910/9920 
All units are hermetically sealed (glass to metal) on one end, 
while the other end is epoxy sealed. These units are also avail
able reversed with the hermetic seal at the opposite end. To 
order, add "R" to the end of the part number; e.g. 9900-502R. 
Instailation: Series 9900 units are designed to be soldered in 
place. Maximum soldering temperature is +200°C (400°F). 

~(i:.~)'REF [j .156 ±.005 ,r tl~;"", ,.~." (0.,., END (STD.) a 
(0.025• ::~5 I- ~128 ±.D05 

(3.25 ±0.13) 
.no :::!:.005 1---+-~_-+u~.2~5 ±'5.~03 

(2.79 ±o.13) (6.35 ±0.76) 

100 
WVDC 

100 
WVDC 

50WVDC 

50WVDC 

54·794 

54·803 

54·804 

50WVDC 

10 

100pF 
1000 
5000 

.01 ~F 

.027 

.05 

.05 

.3 

.5 

1.0 

20 
20 
GMV 

20 
20 
GMV 

20 
20 
GMV 

fOOWVDC 

10 

100pF 
1000 
5000 

.01 ~F 

.027 

.05 

54-713·00101 OOM 
54-713·001·101M 
54-713·001·1022 
54-713·OO1·502P 

54·779·001·100M 
54-779-001-101M 
54-779-001-501 P 
54-779-001-102P 
54-779-001-2232 

100 
470 

1000 

100 
470 

1000 

100 
470 

1000 

200WVDC 
115 VAC 60 Hz 

10 

100pF 
1000 
5000 

.01 ~F 

54-785-005-503P 

54-786-013-3042 

54-786-021-5042 

54-786-014-1052 

All EMI Filtered D Subminiature Connectors stocked by MCI are manufactured in the U.S.A. by Spectrum Control, Inc ••• 
The world's leading manufacture of Electro-Magnetic Components. Distributed for Spectrum Control, Inc. 

Met~chen capacitors Inc./139 WHITE OAK LANE/P.O. BOX 499/0LD BRIDGE, N.J. 08857/908·679-3366/FAX 908-679-3222 
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CAPACITORS· 1500 

METUCHEN CAPACITORS INC. 

NPO Ceramic Capacitors QUALIFIED TO MIL-C~20 

• 0 ±30 ppmrc Per MIL-C-20 
• .1 to 100,000 Pf -55°C +125°C 

RADIAL LEAD CAPACITORS 
CCR05 RI--L----IT 

H 
-.L 

T T 
1.25 MIN. .048 

(31.78) MAX. 

lJ ~ 
fo-- S -.,l 

CCR05 
CCR09 

CCR06 

CCR07 

CCR08 

35 

36 

37 

38 

All dimensions shown in inches. 

CCR06, 07, 08 & 09 

qf---L~T I-~W-I 
H 

. tOF LEADS 1 WITHIN .030 
, t. OF CASE 

, / LEAD mAMETER 
[l n --n-- .028 ±.002 
~ W U (.64±.06) 
10-- S --+f 

200 1-330 
100 360-1800 

50 2200-3300 

200 360-1800 
100 2000-4700 
50 5100-18,000 

200 2200-4700 
100 5600-12,000 
50 15,000-100,000 

200 3900-4700 
100 15,000-18,000 

50 56,000-68,000 

• Low Dissipation Factor 
• Tight Tolerances 

AXIAL LEAD CAPACITORS 
CCR75, 76, 77, 78 & 79 

r-l~ C L?h 
1=--::~F3==-+ T~ 

(38.10) 

CCR75 .160 +.010 .090 +.010 .016 
CCR76 .250 +.010 .090+.010 .016 

f--
CCR77 .390 +.010 .140 +.010 .025 
CCR7S .500 +.020 .250 +.015 .025 

CCR79 .690 +.020 .350 +.015 .025 

Fixed Capacitors, Ceramic Dielectric (Temperature 
Compensating), Established Reliability 

ER CCR05 

STYLE------------------------~I 
05 = Radial .190x.190 
09 = Radial .190x.190 
06 = Radial .290x.290 
07 = Radial ,480x,480 
08 = Radial ,480x,480 

75 = Axial .160x.090 
76 = Axial .250x.090 
77 = Axial .390x.140 
78 = Axial .500x.250 
79 = Axial .690x.350 

CG 
O±30ppm'oC 

102 

CAPACITANCE----------------------------------~ 

Nominal capacitance expressed in picofarads 
(uF) by three-digit number, first two digits rep-
resent significant figures, last digit specifies 
number of zeroes to follow. When the nominal 
value is less than 10 pF, the letter 'R' indicates 
the decimal pOint and the succeeding digit(s) 
represent significant figure(s). For example: 
IRO indicates 1.0 pF; R75 indicates 0.75 pF and 
OR5 indicates 0.5 pF. 

G R 

TL _______ FAILURE RATE 
LEVEL 
M = 1.0% 
P = 0.1% 
R = 0.01% 
S = 0.001% 
Expressed in % 
per 1000 hours 

L-___________________ CAPACITANCE 
TOLERANCE 
C = ±.25pF 
0= ±.5 pF 
F = ±1%' 
G;: ±2% 
J = ±5% 
K = ±10% 

• ~ For your convenience we welcome 
... credit card purchases (min. $35.00). 

Metuchen Capacitors Inc.l139 WHITE OAK LANE/P.O. BOX 499/0LD BRIDGE, N.J. 08857/90a-879·3366/FAX 908-679-3222 
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CAPACITORS 1500 

METUCHEN CAPACITORS INC. 

Ceramic Chip/MIL-C-55681 
ESTABLISHED RELIABILITY 

For your convenience we welcome 
credit card purchases (min. $35.00). 

CAPACITOR OUTLINE DRAWINGS 

.020 ±.010 
(.51 ±.25l 

"SOLDERGUARD" I 

_=c 

"SOLDERGUARD" II 

MILITARY DESIGNATION "S" OR "U" MILITARY DESIGNATION "'II" OR "Y" 

DIMENSIONS-MILLIMETERS & (INCH 

ORDERING INFORMATION 

CDR01 

STYLE & SIZE CODD-E-----I' 

S M l -, FAILURE RATE LEVEL 
STYLE 

C-Ceramic 
D - Dielectric, Fixed Chip 
R - Established Reliability 

RATED TEMPERATURc--------J 
-55°C to +125°C 

DIELECTRIC;tt----------...J 
P - 0 ±30 ppm!OC 
X-±15% 

M - 1.0 (% /1 000 hrs.) R - 0.01 
P-0.1 S-0.001 

TERMINATION FINISH 
S - Solder Coated, Final W - Base Metallization-

(SolderGuard I) Barrier Metal-
U - Base Metallization Tinned (Tin or Tin! 

Barrier Metal- Lead Alloy) 
Solder Coated (SolderGuard II) 
(SolderGuard I) Y - Base Metallization 

Barrier Metal-
100% in coated 
(SolderGuard II) 

CAPACITANCE TOLERANCE 

CAPACITANC RATED VOLTAGE 
Expressed in picofarads (pF) A-50; B-1 00 
First 2 digits represent significant figures and the last digit specifies the number of zeros to follow. 
Example: 103 -10,000 picofarads. When nominal value is less than 10 pF, the letter "R" is used to indicate the decimal point. 
Example: 1 RO - 1.0 pF; R75 - 0.75 pF; OR5 - 0.5 pF. 

All Ceramic Chip Capacitors stocked by MCI are manufactured in the U.S.A by KEMET ... 
A world of top quality capacitors, built to KEMET" standards. Distributed for KEMEI 

Metuchen Capacitors Inc.1139 WHITE OAK LANE/P.O. BOX 499/0LD BRIDGE, N.J. 08857/908·679·3366/FAX 908·679·3222 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1103 



CAPACITORS 1500 

METUCHEN CAPACITORS INC. 

High Voltage Ceramic 
Chip Capacitor 

NPO 

.020 ±.010 
(.51 ±.25) 

GENERAL SPECIFICATIONS: 
Capacitance Range: 1 OpF to .151lF 
Dissipation Factor: .15% max. 

(measured @ 25°C, @ 1.0 VRMS @ 1 mHz for values through 100 
pF and 1 kHz for all higher values) 
Operating Temp. Range: - 55°C to + 125°C 
Temperature Coefficient: 0 ± 30ppm/oC over Temp. Range 

Dielectric Withstanding 500V: 2.5 x Rated Voltage 
Voltage: 1 kV & over: 1.5 x Rated Voltage 

Insulation Resistance: 1,000 Ohm-Farad or 
100,000 megOhms min., 
whichever is less. 

X7R 

.020 ±.010 
(.51 ±.25) 

GENERAL SPECIFICATIONS: 
Capacitance Range: 1 OpF to .151lF 
Dissipation Factor: 2.5% max. 

(measured @ 25°C, @ 1 kHz @ 1.0 VRMS) 
Operating Temp. Range: - 55°C to + 125°C 
Temperature Coefficient: ± 15% from - 55°C to + 125°C 

Dielectric Withstanding 500V: 2.5 x Rated Voltage 
Voltage: 1000V: 1.5 x Rated Voltage 

,. > 1 kV: 1.2 x Rated Voltage 
Insulation Resistance: 1,000 Ohm-Farad or 

100,000 megOhms min., 
whichever is less. 

Other sizes and configurations are available on request. 

Size 1515 1812 1825 2020 3333 4040 

L .150 .175 .175 .200 .330' .400' 
W .150 .125 .250 .200 .330' .400' 

WVDC Max Capacitance Values 
500v 3900 3900 .011lF .011lF .0391lF .056JlF 
lkV 8200 1500 3300 2700 .0IJlF .018JlF 
2kV 330 560 1200 1000 3900 6800 
3kV 100 220 470 390 1500 2200 . Denotes L & W tolerance of ± .025 

NOTES: I. Values are in pF unless otherwise specified. 
2. Dimensions are in inches 

5440 5550 6560 
.540' .550' .650' 
.400' .500' .600' 

.082JlF .IJlF .. 15JlF 

.022JlF .033JlF .047JlF 
8200 .012JlF .018JlF 
3900 .4700 6800 

PART NUMBERING SYSTEM HIGH VOLTAGE LINE 
202/C 1825 A 122 J 

Voltage ~3rd ~igit is No. of zeros) 1 T J 1 
Mfg Deslgnalionl-----
Sizee------------

Dielectric Type (A = NPO; B = X7R) . 

Cap. in pF (3rd digit is No. of zeros)---------' 

Capacitance Tolerance (F± 1%; G ±2%; J ±5%; K± 10%; 
M±20%r------------------~ 

(min. tolerance ± .25pF) 
Other sizes and configurations are available on request. 

Size 1515 1812 1825 2020 I 3333 4040 5440 5550 I 6560 
L .150 I .175 .175 .200 I .330' .400' .540' .550' I .650' 
W .150 .125 .250 .200 I .330' .400' .400' I .500' I .600' 

WVDC Max Capacitance Values 
500v .0271lF .033JlF .068JlF .056JlF .27JlF 
lkV .012JlF .018JlF .039JlF .033JlF .12JlF 
2kV 2700 4700 .0IJlF 8200 .033JlF 
3kV 1000 1800 3300 2700 .012j.lF 

'Denotes L & W tolerance of ± .025 
NOTES: 1. Values are in pF unless otherwise specilied. 

2. Dimensions are in inches 

.33JlF 

.22JlF 
.056j.lF 
.022JlF 

.68JlF .82JlF 1.0JlF 

.33JlF .39JlF .56JlF 
.068j.lF .1j.lF .. 15j.lF 
.027j.lF .039j.lF .056j.lF 

PART NUMBERING SYSTEM HIG'H VOLTAGE LINE 
302 C 1825 B 332 K 

Voltage (3rd digit is No. of zeros) 211 T. 
Mfg Designation,------

Size-----------

Dielectric Type (A = NPO; B = X7R 
Cap. in pF (3rd digit is No. of zeros}-----------' 

Capacitance Tolerance (J ±5%; K± 10%; M±20%; 
Z +80%-20%)1------------------' 

Other sizes and configurations are available on request. 

.. ~ For your convenience we welcome 
iIIiiiII! credit card purchases (min. $35.00). 

Metuchen Capacitors Inc./139 WHITE OAK LANE/P.O. BOX 499/0LD BRIDGE, N.J. 08857/908-679-3366/FAX 908-679-3222 
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10 J,K 
12 J 
15 J,K 
18 J 
22 J,K 
27 J 
33 J,K 
39 J 
47 J,K 
56 J 
68 J,K 
82 J 

100 J,K 
120 J,K 
150 J,K 
180 J,K 
220 K,M 
270 K 
330 K,M 
390 K 
470 K,M 
560 K 
680 K,M 
820 K 

1,000 K,M 
1,200 K 
1,500 K,M 
1,800 K 
2,200 K 
2,700 K 
3,300 K 

CAPACITORS 

METUCHEN CAPACITORS INC. 

Ceramic Chip/MIL-C-55681 
ESTABLISHED RELIABILITY 

1500 
For your convenience we welcome 
credit card purchases (min. $35.00). 

_ale 

RATINGS & PART NUMBER REFERENCE 

COR01 BP1 OOB (2) W (3) 
COR01 BP120BJW (3) 
COR01 BP150B(2)W(3) 
COR01BP180BJW(3) 
COR01 BP220B (2)W(3) 
COR01 BP270BJW(3) 
COR01 BP330B (2)W(3) 
COR01 BP390BJW(3) 
COR01BP470B(2)W(3) 
COR01BP560BJW(3) 
COR01 BP680B (2)W(3) 
COROl BP820BJW(3') 
COR01 BP101 B(2)W(3) 
COR01B(1 )121B(2)W(3) 
COR01 B(1) 151 B(2)W(3) 
COR01B(1 )181B(2)W(3) 
COR01 BX221 B (4)W(3) 
COR01BX271BKW(3) 
COR01 BX331 B (4)W(3) 
COR01BX391BKW(3) 
COR01 BX471 B (4)W (3) 
COR01 BX561 BKW(3) 
COR01 BX681 B(4)W(3) 
COR01BX821BKW(3) 
COROl BX102B (4)W(3) 
COR01BX122BKW(3) 
COR01 RX152B(4)W(3) 
COR01 BX182BKW(3) 
COR01 BX222BKW(3) 
COR01 BX272BKW(3) 
COR01BX332BKW(3) 

15 F,J,K 
16 F,J,K 
18 F,J,K 
20 F,J,K 
22 F,J,K 
24 F,J,K 
27 F,J,K 
30 F,J,K 
33 F,J,K 
36 F,J,K 
39 F,J,K 
43 F,J,K 
47 F,J,K 
51 F,J,K 
56 F,J,K 
62 F,J,K 
68 F,J,K 
75 F,J,K 
82 F,J 
91 F 

100 F 
110 
120 
130 
150 
160 
180 
200 
220 
240 
270 
300 
330 
360 
390 
430 
470 

510 F,J,K COR31BP511A(7)W(3) 
560 F,J,K COR31BP561A(7)W(3) 
620 F,J,K COR31 BP621A(7)W(3) 
680 F,J,K COR31BP681A(7)W(3) 

1 00 VOLT - ax - COBOS SIZE 
(MILITARY COR31) 

470 K,M 
560 K,M 
680 K,M 
820 K,M 

1,000 K,M 
1,200 K,M 
1,500 K,M 
1,800 K,M 
2,200 K,M 
2,700 K,M 
3,300 K,M 
3,900 K,M 
4,700 K,M 

COR31BX471B (4)W(3) 
COR3l BX561 B(4)W (3) 
COR31 BX681B(4)W(3) 
COR31 BX821B(4)W(3) 
COR31 BX1 02B (4) W (3) 
COR31 BX122B(4)W(3) 
COR31 BX152B(4)W(3) 
COR31 BX182B(4)W(3) 
COR31 BX222B (4)W(3) 
COR31 BX272B (4)W(3) 
COR31 BX332B (4)W(3) 
COR31 BX392B(4)W(3) 
COR31 BX472B(4)W(3) 

50 VOLT - ax - COBOS SIZE 
(MILITARY COR3l) 

5,600 K,M 
6,BOO K,M 
8,200 K,M 

10,000 K,M 
12,000 K,M 
15,000 K,M 
18,000 K,M 

COR31 BX562A 
COR3l BX682A 
COR31 BX822A 
COR31 BX1 03A 
CDR31 BX123A 
CDR31BX1 
CDR31 

(1) To complete Part Number for Dielectric, insert P or X symbol - J tolerance is not available with the BX Dielectric. 
(2) To complete Part Number, insert Capacitance Tolerance Symbol (when applicable): J-±5%; K-±10%. 
(3) To complete Part Number, insert Failure Rate Symbol: M-1.0%, P-o.1%;R-o.01%; S-.001%. 
(4) To complete Part Number, insert Capacitance Tolerance Symbol (when applicable): K-±10%, M-±20% only. 
(5) To complete Part Number, insert Capacitance Tolerance Symbol (when applicable): B-±O.1 pF, C-±0.25 pF. 
(6) To complete Part Number, insert Capacitance Tolerance Symbol (when applicable): B-±O.l pF, C-±O.25 pF, O-±0.5 pF. 
(7) To complete Part Number, insert Capacitance Tolerance Symbol (when applicable): F-±1%,~-±5%, K-±10%. 

All Ceramic Chip capacitors stocked by MCI are manufactured in the U.S.A by KEMET. .. 
A world of top quality capacitors, built to KEME?' standards. Distributed for KEMET. 

Metuchen Capacitors Inc./139 WHITE OAK LANE/P.O. BOX 499/0LD BRIDGE, N.J. 08857/908-679-3366/FAX 908-679-3222 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1105 



CAPACITORS 

METUCHEN CAPACITORS INC. 

Ceramic Chip/MIL-C-55681 
ESTABLISHED RELIABILITY 

1500 
For your convenience we welcome 
credit card purchases (min. $35.00) . 

1.1 
1.2 
1.3 
1.5 
1.6 
1.8 
2.() 
2.2 
2.4 
2.7 
3.0 
3.3 
3.6 
3.9 
4.3 
4.7 
5.1 
5.8 
8.2 
8.8 
7.5 
8.2 
9.1 
10 
11 
12 
13 
15 
18 
18 
20 
22 
24 
27 
30 
33 
38 
39 
43 
47 
51 
56 
62 
68 
75 
82 
91 

RATINGS & PART NUMBER REFERENCE 

(1) To complete Part Number for Dielectric, Insert P or X symbol- J tolerance Is not available with the BX Dielectric. 
(2) To complete Part Number, insert Capacitance Tolerance Symbol (when applicable): J-±5%; K-±10%. 
(3) To complete Part Number, insert Failure Rate Symbol: M-1.0%, P--{).1%;R--{).01%; 5-.001%. 
(4) To complete Part Number, insert Capacitance Tolerance Symbol (when applicable): K-±10%, M-±20% only. 
(5) To complete Part Number, Insert Capacitance Tolerance Symbol (when applicable): B-±0.1 pF, C-±O.25 pF .. 
(8) To complete Part Number, Insert Capacitance Tolerance Symbol (when applicable): B-±0.1 pF, C-±O.25 pF, D-±O.5 pF. 
(7) To complete Part Number, Insert Capacitance Tolerance Symbol (when applicable): F-±1%,J-±5%, K-±10%. 

All Ceramic Chip CapaCitors stocked by MC( are manufactured in the U.S.A by KEMET. .. 
A world of top quality capacitors, built to KEMET" standards. Distributed for KEMET. 

• =me 

Metuchen Capacitorslnc.J139 WHITE OAK LANE/P.O. BOX 499/0LD BRIDGE, N.J. 08857/908-679-3366/FAX 908-679-3222 

A·1106 For manufacturers' sales offices, see yellow pages EEM 1991 
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MULTI PRODUCTS ~~~Dfi~ 250 Lackawanlla A'venue 
INTERNATIONAL PAR West Paterson New Jersey 07424 

(201) 890-1344· FAX 201-890-1677 
'\\ - 'l!JEI'-~~;nii~~.7- - ~ -- -
ffi~~ "1 '1 '1' i ~,L\kJJ~~kkA~h~.4bi~~ f!IlIJ\;' ~ ~"", 

EEM 1991 

CRSS, CRSST: 85"C, 105"C radial, 2000 hour load 
life, reduced case sizes, 1 to 10,OOOuf; 6.3 to 25OWVOC 

CRE, CAE: stal)dard, 85"C radial, axial, .1 to 
1 O,oeouf; 6.3 to 45OWVOC 

CRET, CAET: 105"C radial, axial, .1 to 10,OOOuf; 6.3 
to 45OWVOC 

CLPLC: 85"C Three leaded high CV, 100 to 33,ooOUf; , 
6.3 to 250WVDC 

CRSM: radial super-subminiature, 7mm maximum 
height; .1 to 100uf; 6.3 to 50WVDC 

CNR, CNA: radial, axial bi-polar B5"C, .47 to 
1,000uf; 10 to 5OWVOC 

CLE: radial super subminiature, .002CV leakage 
current, 7mm maximum case height; .1 to loouf; 
6.3 to 50WVDC 

CLEL, CLEA: radial, axial .002CV leakage current; 
.1 to 2,200uf; 6.3 to 10OWVOC 

CMRZ: 105"C radial subminiature, 2000 hour load 
life, solvent-proof seal and safety vent, low impedence 
and ESR .22 to 6,BOOuf; 6.3 to 63WVOC 

CRZ: 105"C radial miniature, 2000 hour load life, 
safety vent, low impedence and ESR, higher ripple .22 
to 2,200uf; 6.3 to 63WVDC 

CLPT, CSDT: low profile OJ small diameter, 105"C, 
low ESR, reduced case sizes .100 to 23,000uf; 10 to 
2SOWVDC 

CLLp, CLSO: low profile or small diameter BS"C, 
new reduced case sizes, 220 to 22,000uf; 16 to 
4SOWVDC 

CLASS I: temperature stable, all lC.s including NPO, 
N7S0, N1S00; from lPF, 2S to 100OWVOC 

CLASS II: general purpose, all IC.s including Y5T, 
ZSU, ZSV, S2L, S3N, ZSF; from .1PF to .1uf; 12 to 
1000WVDC 

HIGH WLTAGE: 2KV to SKV, ZSU IC.; B2PF to 
.02uf, 20% tolerance 

AC CAPACITORS: to UL 1414 for across the line, 
12SVAC; lOOPF to .01uf, YSP and YSV IC.s 

" I I l 

J I " 
I I .. 
! ! 

J' 
i 
f 

CEM: polyester film, radial leads subminiature 63 to 
400WV0C, .001 to .47uf ± 10%, ± 5%, non inductive 

CAP: polyester, axial leads, non inductive .fI01 to luf; 
SO to 63OWVDC, high current capability 

CPRM; CPAM: radial, axial, polypropylene, non 
inductive 100 to 2000wvDC, .001 to .47uf; .1% max 
OF at 1kHz @ 2S"C, linear IC. 

CPSTA, CPSTR: polystyrene, axial, radial leads, S6 
to 10,000pf, SO to SOOWVDC, low OF, high IR 
tolerance: 10% to 1% 

CRPp, CAPP: radial, axial, metalized polypropylene, 
non inductive SSO to + 10S"C, .001 to 4.7uf; 2S0 to 
63011DC 

CRM5, CRM: metalized polyester, radial leads, .01 
to 10uf; 100 to 63011DC, BS"C high stability of 
capaQitance and OF temperature, seH healing CRMS, 
all lead centers Smm 

CUB: box subminiature, metalized polyester, .0047 to 
6.Buf; 63 to 100llDG, all lead centers are Smm 

CMB: box metalized polyester, precision molded UL 
94V-l case, .01 to 6.Buf; .100 to 63011DC, seH healing. 

CAM, CTM: metalized polyester, axial, leads, oval, 
tubular, non inductive high stability, self-healing .100 to 
63011DC, .01 to 10uf 

CRPC, CAPC: radial, axial, metalized polycarbonate 
for high frequency, non inductive .01 to 6.Buf; 100 ,to 
400wvDC, -40 to +8S"C 

MR: radial-leaded, NPO (CG), X7R (2Rl), ZSU (2E6) 
dielectriCS, values to 2uf; 100WVDC (ZSU) 

MA: . axial-leaded, NPO (CG), X7R (2Rl), ZSU (2E6) 
dielectrics, values to .39uf; 2SWVDC (ZSU) 

MC: surface mount, NPO (CG), X7R (2Rl), ZSU (2E6) 
dielectrics, 080S to 222S case sizes, values to .039uf; 
SOWVDC (ZSU) 

CDT: dipped epbxy reduced case sizes. -SS to 
+12S"C .1 to 680uf; 3 to SOVDC 

CTC: 12S"C chip molded epoxy surface mount, 4 to 
3SWVOC, .1 to 68uf; .D1CV leakage 

OM: DMOS to OM42 case sizes. Mll-C-S approved. 
CM04, S, 6, 7 and 8 types, high reliability and ultra 
stability,12S"C, lPF to luf; SO to SOOllDC standard 
tolerance: S%, 2%, 1% 

UC CHIP: lPF to 2000PF .100, SOOVOC, tolerance: 
± .2SPF to ±S%, excellent solderability without 
thermal shock 

For manufacturers' sales offices, see yellow pages A·1107 
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MultiComp, Inc. 
A Spectrum Electronics Corporation 

MulitComp capacitors are designed for special applications and 
high precision circuitry. Presently Mylar, Polypropylene, Polysty
rene, and Polycarbonate films are being used in foil/film and metal
ized constructions to ensure the best possible stability over time 
and temperature excursions. These components also provide other 

HERMETICALLY 
SEALED 

CAPACITORS 
FEATURES: 
• Close Tolerance Sets (Matched in 0.25% tolerance band) 
• Stable (Less than 0.5% drift through life) 
• High Insulation Resistance 
• Low Dielectric Absorption 
• True Hermetically Sealed 
• Non-Inductive 
• High Current 
• Tailored Temperature Coefficient 
• Custom Value 
• Components used as standards to determine sweep timing 

or waveform shapes. 
• Reliability 99.995% 

excellent characteristics such as: Low Dissipation Factor, and Low 
Electrical Stress Noise. These capacitors have outstanding per
formance in applications such as: Input Coupling, Timing, Vertical 
Divider Compensating, Frequency Determining, Calibration, and 
Waveform Shaping. 

PLASTIC DIELECTRIC HERMETICALLY SEALED EXTENDED FOIL FILM, 
AND METALIZED CONSTRUCTION 

INPUT COUPLING 
CAPACITORS 

Impregnated 
Characteristics Polypropylene Polystyene Polycarbonate Polyester (Mylar) Polycarbonate 

Capacitance Value Range 300pf to 0.511f .OOll1ftO 1.011f 450pf to 10.011f .00111fto 1.011f 0.0211f to O.ll1f 

Capacitance Tolerance Range ±1.5%to ±2.0% ± 1.5% to ±3.0% ±1.5%to ±3.0% ±3.5% -15%to10% 
@25°C, 1KHz 

Dissipation Factor 0.10% 0.10% 0.30% 0.40% 0.20% 
1KHz, @25°CTypical 

Voltage Rating 25Vto400V 25Vto400V 25V to 3,OOOV 100Vto 400V 400 to 1000 DCVW 
Range (D.C. Working) -

Set Matching 
Initial Tolerance Band N.A. 0.25% 0.25% 0.50% 
End of Life Tolerance Band N.A. 0.75% 0.75% 1.00% 

Value Dirt! Through Life 0.20% 0.30% 0.40% 0.50% 

Insulation Resistance (Typical) 5 x 10"0 x I1f 7 x 10"0 x I1f 1 x 10"0 x I1f 1 x 10"0 x I1f 3 x 10"0 x I1f 
1 x 10' Minimum @ Rated 
Voltage/One Minute Charge 

Temperature Coefficient -310 to Oppm/oC - 90 to Oppm/oC -110 to + 190ppm/oC o to + 150ppm/oC - 200 to - 100ppm/oC 
Range Typical 

Operating Temperature Range - 55°C to + 85°C -55°C to + 95°C -55°C to + 105°C -55°C to + 105°C - 55°C to + 105°C 

Storage Temperature Range - 65°C to + 85°C -65°C to + 95°C -65°C to + 105°C -65°C to + 105°C -65°C to + 105°C 

Set Pairing 0.4% to 1.0% 

Maximum Electrical Stress One Change 
Noise No More than 0.811f 

For further information and pricing, contact MULTICOMP'S marketing department at: 

3005 S. W. 154th TERRACE,' BEAVERTON, OREGON 97006 • (503) 6264200 • FAX (503) 643-4889 

A·1108 For manufacturers' sales offices, see yellow pages EEM 1991 
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disc 
ceramic capacitors 

"""in ERiE I® 
MURATA ERIE NORTH AMERICA 

Part Number Rated Voltage 
(VD.C.) 

AC31 OG1 03Z5R5 5.5 

AC310G223Z5R5 5.5 

AC310G473Z5R5 5.5 

AC310G104Z5R5 5.5 

Low Voltage and Ultra Small 

DISC ULTRA SMALL DISC 
Capacitance Ranges: .5pF to .47[.tF 1pFto.047[.tF 
Voltage Ratings: 12 VDC to 1000 VDC 12,16,25 & 50V 
Temperature Characteristics: Y5R, Y5p, Y5U, Y5V, B, F, HC, CK, CJ, 

Z5U,Y5F CH&SL 
COG thru N1500 

Dimensions: .157" to .690" Dia. .138 + .020 Die. 
Available In standard packaging for auto-insertion 

Medium Voltage 

Capacitance Range: .1 pF to .02[.tF 
Voltage Ratings: 1,000; 2,000; 3,000; 6,000 VDC 
Temperature Characteristics: B,E,F 

SL 
High Temperature Characteristics ( + 125°C): R: (Less than 0.2% DF at 1 KHz) 

C: (Less than 0.2% DF at 1 KHzj 
Dimensions: .177" to .669" 

Available In standard packaging for auto-insertion 

Safety Recognized UL, CSA, etc. 

Capacitance Range: 100pFto.01J.tF 
Voltage Ratings: 125, 250, 400 VAC 
Temperature Characteristics: B,F,FZ 
Dimensions: .394/1 to .669/1 Dia. 
Approval Types: UL, CSA, VDE, Sl=MKO, BS, SEV, EI, NEMKO, SAA 

"Many items have multiple safety recognitions. 
"Many items are double protection safety recognized. 
Available in standard packaging for auto-insertion. 

Ace Cap Electric Double Layer Capacitor 
SELF-DISCHARGING CHARACTERISTICS 

\ \ \ 

It" IIIII n"'~~:: 
00 100 200 300 400 500 600 700 800 900 1000 

Charging Condition Discharging Condition 

Applied 
5.0V 

Between 
Open Voltage Terminal 

Series all 25°C max. Resistance 
Environment 

70% RH Charging 
Time 60 min. max. 

TlME(hrs) 

Capacitance CapaCitance Dimensions (mm) ESR. ·Current 
(F) Tolerance (%) a b c d (0) ([.tA) 

0.01 
+80 
-20 10.5 9.5 5.0 12.0 200 MAX. SO MAX. 

0.022 
+80 
-20 10.5 9.S 5.0 12.0 150 MAX. 50 MAX. 

0.047 
+80 
-20 10.5 9.5 5.0 12.0 60 MAX. 70 MAX. 

0.1 
+80 
-20 12.5 11.5 5.0 14.0 60 MAX. 150 MAX. 

* Available in standard flat packaging for auto-insertion. (* at 30m ins) 

II!!j!!IERiE nPLEASE CONTACT OUR FACTORY FOR SPECIAL REQUESTS I 
MURATA ERIE NORTH AMERICA 2200 Lake Park Dr., Smyrna, Georgia 30080 Tel: (404) 436-1300 Telex: 26-1301 FAX: 404-436-3030 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1109 
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monolithic 
ceramic capacitors 

p!!!iD ERiE I® 
MURATA ERIE NORTH AMERICA 

----------------------------~------------~------------------

Chips 

Capacitance Range: lpF to 22~F 
Voltage Ratings: 16,25,50,100,200,500 and 1000 VDC 
Temperature Characteristics: COG, X7R, Z5U, Y5V 
Dimensions: .060" x .030" to .492" x .394" 

Chips for Tape and Reel 

Capacitance Range: lpF to 3.3~F 
Voltage Ratings: 16, 25, 50, 100, 200, 500 and 1000 VDC 
Temperature Characteristics: COG, X7R, Z5U, Y5V 
Dimensions: .060" x .030" to .220" x .250" 
Carrier Tape: Standard 8 & 12 MM 

Axial Leaded 
Conformal Epoxy Coated 

Capacitance Ra~e: 10 pF to l).lF 
Voltage Ratings: 50,100, and 200 VDC 
Temperature Characteristics: COG, X7R, Z5U 
Dimensions: .170" x .100" to .400" x .150" 

Available in standard packaging for auto-insertion 

Radial Leaded 
Conformal Epoxy Coated 

Capacitance Range: .5 pF to 100).lF 
Voltage Ratings: 25,50,100,200 and 500 VDC 
Temperature Characteristics: COG, X7R, Z5U, Y5V 
Dimensions: .138" x .120" to 1.38" x .827" 

Available taped and reeled for auto-insertion (most values) 

p!!!iD ERiE I® 
MURATA ERIE NORTH AMERICA 2200 Lake Park Dr., Smyrna, Georgia 30080 Tel: (404) 436-1300 Telex: 26-1301 FAX: 404-436-3030 
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TRIMMING 
CAPACITORS 
TZ03 SERIES 

•• 
SPECIFICATIONS 

" . 
cap. Range: 1.25pF to 2.3pF thru 1 OpF to 120pF 
Working Voltage: 100VDC or 50 VDC 
Withstanding Voltage: 220 VDC (100V units) or 110VDC (50 V units) 
Insulation Resistance: 10"'MO min. (50 VDC, C max.) 
Operating Torque: .3 to 2 in.-oz. 

TZB04 SERIES 

.. \ .•...... 
. '. ,. 

, .. ,:.~.: .. :\" ~~;;,:' ~ ."' 

-SPECIFICATIONS 
cap. Range: 1.4pF to 3.0pF thru 7.0pF to 50.0pF 
Working Voltage: 100VDC or 50 VDC 
Withstanding Voltage: 220 VDC 
Insulation Resistance: 10"'MO min. 
Operating Torque: 15 to 200g-cm 

TZC03 SERIES 

SPECIFICATIONS 
Cap. Range: 2.0pF to 6.0pF thru 5.0pF to 20pF 
Working Voltage: 100VDC 
Withstanding Voltage: 220 VDC 
Insulation Resistance: 10"'MO min. 
Operating Torque: 15 to 2OOg:cm 

I!!i!!I ERiE r 

P!i!!I ERiE I® 
MURATA ERIE NORTH AMERICA 

The TZ Series ceramic trimmer capacitors are built into and protected 
by a color coded plastic case. This unique, axle-less and solder-less 
construction protects the unit from damages during assembly and pro
vides exceptionally linear temperature coefficient at low cost. 

FEATURES 
• QPL approval to MIL-C-81* 
• Excellent shock and vibration resistance 
• Exceptionally linear TC 
• Dust and flux resistant construction 
• Plastic case meets UL94V-0 
• Very adaptable to auto insertion 
• Available as washable unit u.tilizing a unique "0" ring seal. A 

"169" suffix should be added to the standard part number to 
indicate washable type. 

TYPICAL DIMENSIONS i ' ± .1)08 Ad' Hole 
(2.5 ± 0.2) J. 

1 .02 ±.008 SIo1 
(05 ± 0.2) Wid1h 

and Til II -r Deplh 

I+:~I~:r 
~(6)-j 

~B .189 
(4.8) 

+-040±0041-.,38 
(1.0 ± .1) . (3.5) 

Typ. --L--
.010 ± .002 .008 ± .002 

(U5 ± 0.0.5)-1 (0.2 ± O.o.s) 

Murata Erie's new chip trimmer capacitors are specifically designed for 
automatic surface placement. The small size and outstanding perform
ance over a wide frequency spectrum make them entirely compatible 
with other types of surface mounted components. 

FEATURES 
• QPL approval to MIL-C-81* 
• Miniature rectangular shape just 4.0 x 4.5 x 3.0 mm 
• Specifically designed for auto surface placement. Designed to 

withstand solder bath (260°C, 5 sec.) and flux baths 
• Impervious to solvent cleaners 
• can be reflow soldered 
• Available (optionally) as totally sealed package 
• Conventional snap-in configuration available 

TYPICAL DIMENSIONS 

This new low profile chip trimming capacitor is specifically designed to 
meet the requirements of high density surface mount applications and 
automated placement equipment. 

FEATURES 
• Extremely small size-just 3.2 mm x 4.5 mm x' 1.6 mm 
• Designed for auto-placement in surface mount applications 
• Color-coded 
• Heat-resistant resin withstands reflow soldering temperatures 
• can be adjusted with standard adjustment tools 

TYPICAL DIMENSIONS 

MURATA ERIE NORTH AMERICA 2200 Lake Park Dr., Smyrna, Georgia 30080 Tel: (404) 436-1300 Telex: 26-1301 FAX: 404-436-3030 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1111 
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fixed ceramic capacitors' 
for microwave applications 

""iD ERiE \® 
MURATA ERIE NORTH AMERICA 

I!'!iD ERiE I® 

Monolithic Chips-MA Series 
Capacitance Ranges: 0.1pF to .1mF 
Voltage Ratings: 50, 100, 200, 300, 500 VDC 
Tolerances: 8, ±0.1pF thru M, ±20%, thru Z +80 -20% 
Q: 10,000 @ 1 MHz 
Temperature Characteristics: P90, ±20ppml"C, NPO, X7R 
Size: .055" x .055" to .110" x .110" 

Monolithic Chips - GRH700 
Capacitance Ranges: 1.0 to 1000pF 
Voltage Ratings: 50 to 500 V 
Q: 15,000 + C (pF) @ 100 MHz 
Case Size: 1210 and 0805 
Temperature Characteristics: COG 
Insulation Resistance: 1.0 to 470pF 10' Megohms 

over 470pF 10' Megohms 

Glass Encapsulated Monolithic RF Powe~ 
UFP Series 

Capacitance Ranges: 10pF to 3000pF 
Voltage Ratings: 300 to 5,400 VDC 
Q: 5000@ 1 MHz 
RF Current Ratings: 8 Amperes 
Temperature Characteristics: P90, ±20ppm/oC 
Size: 3"'44" x ~ to 1K/' x 1Kl' 

Parallel Plate Single Layer Ceramic Capacitors for 
MIC-CLA Series 

Single Electrode Multi Electrodes 
Capacitance Ranges: 1-130pF .1-5.9pF/electrode 
Voltage Ratings: 50VDC 50VDC 
Number of Electrodes: 1 3-5 
Q: >200 '~200 
Temperature Characteristics: N750, N2200, ±20% 
Size: .010" x .010" to .020" X .020" to 

.035" x .035" .035" x .035" 

MURATA ERIE NORTH AMERICA 2200 Lake Park Dr., Smyrna, Georgia 30080 Tel: (404) 436-1300 Telex: 26-1301 FAX: 404-436-3030 
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high voltage 
ceramic capacitors 

CAPACITORS 1S00 

p!!jDERiEI® 
MURATA ERIE NORTH AMERICA 

High Voltage - DHR Series 

Capacitance Range: 100pF to 2,200pF 
Voltage Ratings: 7,SOO; 10,000; 1S,000 VDC 
Temperature Characteristics: YSP, Z5U, N4700 
Dimensions: .3S4" to .870" Dia. 

10 and 15 KVDC-DHL/DHG Series 

Capacitance Ranges: 7S0pF and 1000pF 
Voltage Ratings: 10 and 1S KVDC 
Temperature Characteristics: Y5P 
Size: .39" x .79" Dia. to .47" x .79" Dia. 

10 to 40 KVDC, DHS Series 
For AC and DC Pulse Applications 

Capacitance Ranges: 190pF to 8000pF 
Voltage Ratings: 10, lS, 20, 30, 40 KVDC 
Temperature Characteristics: N4700 
Size: .63" x .79" Dia. to 1.42" x 2.36" Dia. 

For General Purpose Applications 

Capacitance Ranges: 180pF to 9300pF 
Voltage Ratings: 10, 15, 20, 30, 40 KVDC 
Temperature Characteristics: ZSV 
Size: .7S" x .79" Dia. to 1.61" x 2.36" Dia. 

High Voltage, High Current Ceramic Capacitors
DCC Series 

Operating Temperature Range: 5SoC to +8SoC 
Insulation Resistance: 104 megohms min. at SOO VDC 
Capacitance Range: 3to 1000pF 
Capacitance Tolerance: D thru M depending on Cap. Value 
Rated Voltage: Sto 20 KVDC 
R.F. Current Rating (30 MHz): 1.4to 35 Amp 
EIAStandard: NPO, N7S0, N3300, XSU 

depending upon Cap. Value 

.. ERiE I® IPLEASE CONTACT OUR FACTORY FOR SPECIAL REQUESTS I 
MURATA ERIE NORTH AMERICA 2200 Lake Park Dr., Smyrna, Georgia 30080 Tel: (404) 436-1300 Telex: 26-1301 FAX: 404-436-3030 
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A 
AID acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data proCessing 
AFC audio frequency control 
AFf automatic filter test 
ALGOL algoritIunic language 
AM a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information interchange 
ASIC application specific IC 
ATE automatic test equipment 
ATG automatic test generation 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility syste 

C 
CAD computer-aided design 
CAE computer-aided engineering 
CAM computer-aided manufacture 
CAMAC computer-automated 

measurement and control 
CAPP computer-aided process 

planning 
CAT computer-aided test 
CATV cable television or 

community antenna television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CIE computer-integrated engineering 
CIM computer-integrated 

manufacturing 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide 

semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
D/ A digital to analog 
DAC digital to analog converter 
DBMS data base management 

system 
DC direct current 
DFf design for testability 
DlAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDA electronic design automation 
EDP electronic data processing 
EBCDIC ex.tended binary coded 

decimal interchange code 
EEPROM electrically ~rasable 

PROM 

EIA Electronic Industries 
Association 

EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM erasable programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200· Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN forniula translator 

G 
GaAsFET gatlium arsenide PET 
CMIP commn management 

information protocol 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 
HlPOT test, measurement, and 

diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

lAB Internet Activities Board 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 
ISDN integrated services digital 

networl<: 
ISO International Standards 

Organization 

J 
JEDEC Joint Electronic Device 

Engineering Council 
JFET junction PET 
JMOS junction MOS 

K 
kHz kilohertz (IO 3 hertz) 
KSR keyboard send /receive-

L 
LAN local area network 
LC (filters) inductance/capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED Iight-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement 

transformer 

M 
MASER microwave amplification 

by stimulated emission of 
radiation 

MATVmaster antenna television 

ILF' microfarad 
MHz megahertz 
MIC microwave IC 
MIPS million instnictions per 

secmd 
Mm microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide 

semiconductor PET 
MOSIGT metal oxide 

semiconductor insulated-gate 
transistor 

MOV metal oxide varistor' 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation 

module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
OSI open systems interconnection 

P 
PAL programmable array logic 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
PCS plastic clad silica 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulatjon 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-(:8pacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detc:ctor 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW readlwrite 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 

SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon-controlled switch 
SDA source & detector assemblies 
SGMP simple gateway monitoring 

protocol 
SIDAC bidirectional voltage

triggered switch 
SIMM single In-line memory 

module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SNMP simpole network 

management protocol 
SO small outline 
SOIC small outline Ie 
SOT small outline transistor 
SSI small scale integration 
SSR solid-state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC tefDperature coefficient 
TCE thermal coefficient of 

expansion 
TXCO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250· Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UJT silicon unijunction transistor 
VL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
VAC volts (of) alternating current 
VAN value-added network 
VAR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz 

to 300 MHz) 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 

kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 
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NEC SUPERCAP-DOUBLE LAYER CAPACITORS 
The expanding use of digital processing with its 
associated memory is driving the need for a 
standby power source to maintain the contents of 
volatile memories or to continue processing func
tion during AC power outages. Historically, this 
standby function has been a choice between pri
mary or secondary batteries. 

The use of nonrechargeable (primary) batteries, 
such as Lithium, may be risky since there is no way 
to determine how much charge is still available to 
handle a power outage of unknown duration. 
Rechar!jeable batteries, such as Ni-Cd, may 
exhibit discharge memory, must have a controlled 
charge rate to limit current to battery, and must be 
periodically replaced. 

Catalog Numbering System 

F- OH 105 Z 

~ """'''''~_M~' ::;: .. 
Capacitance; 
First two digits represent 
significant figures. 3rd digit 
specifies number of zeros to 
follow. Microfarad code. 

'------ Max. DC working voltage 
OH: 5.5V 
lA: l1V 

'-------- Super capacitor 
FA: FA-Series 
FS: FS-Series 
FYH: FYS . 
FYD: - enes 

FR: FR-Series 
FE: FE-Series 

DIMENSIONS (UNIT: mm) 

~[ x 
« 
::E 
.; 

~ 
~ 

x 
« 
::E 
N 

~D±0.5 (Term inals) 

§, 

EEM 1991 

Shown 
Actual Size 

More recently, the use of CMOS and other low 
power drain technologies in processor and memory 
IC's has drastically reduced the total standby power 
requirements. This coupled with the fact that most 
power outages last only a short period of time (order 
of several hours) has opened the door for the 
SUPERCAP as a third alternative standby power 
source. 

SUPERCAP is a completely innovative type of 
capacitor providing a volumetric efficiency (capaci
tance per unit volume of a given voltage) of 10 to 50 
times that of conventional aluminum electroly1ic 
capacitors. The high capacitance (1 000000 micro
farads) and low leakage current makes the SUPER
CAP an efficient, reliable, and cost effective energy 

storage device. SUPERCAP can be used as standby 
power sources for CMOS memories and microcom
puters up to several weeks during power outages. 

STANDARD PRODUCTS 3.1 FA SERIES 

Catalog NBR 
Cap. Max. W.V. Max. ESR Max. I, 

(Farad) (V.D.C.I (0 at 1kHz) (mA) 

FAOH473Z 0.047 5.5 20 0.071 

FAOH104Z 0.1 5.5 8 0.15 

FAOH224Z 0.22 5.5 5 0.33 

FAOH474Z 0.47 5.5 3.5 0.71 

FAOH1 05Z 1.0 5.5 2.5 1.5 

FA1A223Z 0.022 11 20 0.066 

FA1Al04Z 0.1 11 8 0.3 

FA1A224Z 0.22 11 6 0.66 

FA1A474Z 0.47 11 4 1.41 

3.3 FS SERIES 

FSOH223Z 0.022 5.5 60 0.033 

FSOH473Z 0.047 5.5 40 0.071 

FSOH104Z 0.1 5.5 25 0.15 

FSOH224Z 0.22 5.5 25 0.33 

FSOH474Z 0.47 5.5 13 0.71 

FSOH105Z 1.0 5.5 7 1.5 

3.5 FY SERIES' FYH Type: Small Diameter 

Catalog NBR 
Cap. Max. W.V. Max. ESR Max.I, 

(Farad) (V.O.C.) (0 at 1 kHz) (mA) 

FYDOH223Z 0.022 5.5 220 0.033 

FYDOH473Z 0.047 5.5 220 0.071 

FYDOH104Z 0.1 5.5 100 0.15 

FYDOH224Z 0.22 5.5 120 0.33 

FYDOH474Z 0.47 5.5 65 0.71 

FYDOH105Z 1.0 5.5 35 1.5 

FYDOH145Z 1.4 5.5 45 2.1 

FYDOH225Z 2.2 5.5 35 3.3 

3 5 FY SERIES' FYH Type' Low Height 

FYHOH223Z 0.022 5.5 200 0.033 

FYHOH473Z 0.047 5.5 100 0.071 

FYHOH104Z 0.1 5.5 50 0.15 

FYHOH224Z 0.22 5.5 60 0.33 

FYHOH474Z 0.47 5.5 35 0.71 

FYHOH105Z 1.0 5.5 20 1.5 

3.5 FY SERIES' Very Low Height 

FYLOH1 03Z 0.01 5.5 300 0.Q15 

FYLOH223Z 0.022 5.5 200 0.033 

FYLOH104Z 0.047 5.5 200 0.071 

*8D: Voltage holding characteristiC. 

The SUPERCAP can be assembled on printed 
circuit boards by conventional soldering processes 
together with all other components. The SUPER
CAP can be charged and discharged at both high 
and low current rates; i.e., microamps to amps. 

Dimensions 
(Unit) D Hmax. P d, d, f1 max. 
mm 16.0 15.5 5 0.6 1.2 5.0 

(inch) (0.630) (0.610) (0.197) (0.024) (0.047) (0.197) 
mm 21.5 15.5 7.5 0.6 1.2 5.5 

(inch) (0.846) (0.610) (0.295) (0.024) (0.047) (0.217) 
mm 28.5 16.5 10 1.0 5.5 9.5 

(inch) (1.122) (0.650) (0.394) (0.039) (0.055) (0.374) 

mm 36.5 16.5 15 0.6 1.7 9.5 
(inch) (1.437) (0.650) (0.591) (0.024) (0.067) (0.374) 
mm 44.5 18.5 20 1.0 1.4 9.5 

(inch) (1.752) (0.728) (0.787) (0.039) (0.055) (0.374) 
mm 16.0 25.0 5 0.6 1.2 5.0 

(inch) (0.630) (0.984) (0.197) (0.024) (0.047) (0.197) 

mm 28.5 25.5 10 1.0 1.4 9.5 
(inch) (1.122) (1.004) (0.394) (0.039) (0.055) (0.374) 
mm 36.5 27.5 15 1.0 1.4 9.5 

(inch) (1.437) (1.083) (0.591) (0.039) (0.055) (0.374) 
mm 44.5 28.5 20 1.0 1.4 9.5 

(inch) (1.752) (1.122) (0.787) (0.039) (0.055) (0.374) 

mm 11.5 8.5 5.08 0.4 1.2 2.7 
(inch) (0.453) (0.335) (0.200) (0.016) (0.047) (0.106) 

mm 13.0 8.5 5.08 0.4 1.2 2.2 
(inch) (0.512) (0.335) (0.200) (0.016) (0.047) (0.087) 

mm 16.5 8.5 5.08 0.4 1.2 2.7 
(inch) (0.650) (0.335) (0.200) (0.016) (0.047) (0.10S) 
mm 16.5 13.0 5.08 0.4 1.2 2.7 

(inch) (0.650) (0.512) (0.200) (0.016) (0.047) (0.106) 

mm 21.5 13.0 7.62 0.6 1.2 3.0 
(inch) (0.846) (0.512) (0.300) (0.024) (0.047) (0.118) 

mm 28.5 14.0 10.16 0.6 1.4 6.1 
(inch) (1.122) (0.551) (0.400) (0.024) (0.055) (0.240) 

SO" Dimensions 
(V) (Unit) 0 Hmax. P d, d, 11 max. 

4.2 mm 11.5 8.5 5.08 0.4 1.2 2.7 
(inch) (0.453) (0.335) (0.200) (0.016) (0.047) (0.106) 

4.2 mm 11.5 8.5 5.08 0.4 1.2 2.7 
(inch) (0.453) (0.335) (0.200) (0.016) (0.047) (0.106) 

4.2 mm 13.0 8.5 5.08 
(006is) 

1.2 2.2 
(inch) (0.512) (0.335) (0.200) (0.047) (0.087) 

4.2 mm 14.5 15.0 5.08 0.4 1.2 2.4 
(inch) (0.571) (0.591) (0.200) (0.016) (0.047) (0.095) 

4.2 mm 16.5 15.0 5.08 0.4 1.2 2.7 
(inch) (0.65) (0.591) (0.200) (0.016) (0.047) (0.106) 

4.2 mm 21.5 16.0 7.62 0.6 1.2 3.0 
(inch) (0.85) (0.629) (0.300) (0.024) (0.047) (0.118) 

4.2 mm 21.5 19.0 7.62 0.6 1.2 3.0 
(inch) (.85) (0.748) (0.300) (0.024) (0.047) (0.118) 

4.2 mm 28.5 22.0 10.16 0.6 1.4 6.1 
(inch) (1.122) (0.866) (0.400) (0.024) (0.055) (0.240) 

4.2 mm 11.5 7.0 5.08 0.4 1.2 2.7 
(inch) (0.453) (0.276) (0.200) (0.016) (0.047) (0.106) 

4.2 mm 13.0 7.0 5.08 0.4 1.2 2.2 
(inch) (0.512) (0.276) (0.200) (0.016) (0.047) (0.087) 

4.2 mm 16.5 7.5 5.08 0.4 1.2 2.7 
(inch) (0.65) (0.295) (0.200) (0.016) (0.047) (0.106) 

4.2 mm 16.5 9.5 5.08 0.4 1.2 2.7 
(inch) (0.65) (0.374) (0.200) (0.016) (0.047) (0.106) 

4.2 mm 21.5 10.0 7.62 0.6 1.2 3.0 
(inch) (0.85) (0.394) (0.300) (0.024) (0.047) (0.118) 

4.2 mm 28.5 11.0 10.16 0.6 1.4 61 
(inch) (1.122) (0.433) (0.400) (0.024) (0.055) (0.240) 

4.2 mm 11.0 5.0 5.08 0.4 1.2 2.7 
(inch) (0.43) (0.197) (0.200) (0.016) (0.047) (0.106) 

4.2 mm 11.0 5.0 5.08 0.4 1.2 2.7 
(inch) (0.43) (0.197) (0.200) (0.016) (0.047) (0.106) 

4.2 mm 12.0 5.0 5.08 0.4 1.2 2.2 
(inch) (0.47) (0.197) (0.200) (0.016) (0.047) (0.087) 

For manufacturers' sales offices, see yellow pages A·1115 
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NEC SUPERCAP-DOUBLE LAYER CAPACITORS (Continued) 

Standard Products 

FR-Series 

capacl· 
Pari tanee Max. 

Number (Farads) WV 

FROH223Z 0.022 5.5 

FROH473Z 0.047 5.5 

FROH104Z 0.10 5.5 

FROH224Z 0.22 5.5 

FROH474Z 0.47 5.5 

FROH105Z 1.0 5.5 

MARKINGS 

INSULATING 
SLEEVE 

Max. CUHent 
ESR (at 30 
(Oat Min.) 
1 KHz) (mA) 

220 0.033 

110 0.071 

150 0.15 

180 0.33 

100 0.71 

60 1.5 

Voltage 
Holding 

Character· 
i.sties (V) 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

Dimensions 

.pD H P 

11.5 14.0 5.08 

14.5 14.0 5.08 

14.5 15.5 5.08 

14.5 21.0 5.08 

16.5 21.5 5.08 

21.5 22.0 7.62 

LEAD IDENTIFICATION 
MARK 

L 

2.7 

2.4 

2.4 

2.4 

2.7 

3.0 

d, d, 

0.4 1.2 

0.4 1.2 

0.4 1.2 

0.4 1.2 

0.4 1.2 

0.6 1.2 

VO NEC 5.5V 

001 FR 0.022F 

VO NEC 5.5V 

001 FR 0.022F 

1500 

NEX 5.5V 

FR 0.022F 

NIX 5.5V 

FR 0.022F 

~~" IDENTIFICATION 
MARK 

DIMENSIONS (Unit: mm) 
FE-Series 

Max. Current 
capael· ESR (at 30) 

Pari tancl Max. (Oat Min.) 
Number (Farads) WV 1KHz) (mA) 

FEOH473Z 0.047 5.5 14.0 0.071 

FEOH104Z 0.10 5.5 6.5 0.15 

FEOH224Z 0.22 5.5 3.5 0.33 

FEOH474Z 0.47 5.5 1.8 0.71 

FEOH105Z 1.0 5.5 1.0 1.5 

FEOH155Z 1.5 5.5 0.6 2.3 

A·1116 

Dlmenstons 

.pD H P L 

14.5 14.0 5.1 2.2 

16.5 14.0 5.1 2.7 

21.5 15.5 7.6 3.0 

28.5 16.5 10.2 6.1 

36.5 18.5 15.0 6.1 

44.5 18.5 20.0 6.1 

d, 

0.4 

0.4 

0.6 

0.6 

0.6 

1.0 

d, 

1.2 

1.2 

1.2 

1.4 

1.7 

1.4 

INSULATING 
SLEEVE 

LEAD 
CONNECTED 
TO CASE 

For manufacturers' sales offices, see yellow pages 

P±O.5 

IID±O.5 
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R-SERIES SOLID TANTALUM CAPACITORS 

PERFORMANCE DIMENSIONS [mm] 
CHARACTERISTICS 

• Operating temperature range 

~ 
w c=H 1-4 Br5r - 55 to + 125°C with proper voltage § B derating as shown in following table. 

• DC working voltage and surge ~ ~. Q voltage z z ~ [A Casel [B, C, D, 

Z Z [B Casel z z D2 Casel 

@ 85°C 2.5 4 6.3 10 16 20 25 35 V 
Working 

@ 125°C 1.6 2.5 4 6.3 10 13 

~ ~ 
16 22 V 

Surge @ 85°C 3.3 5.2 8 13 20 26 33 46 V gqf 
Z Zj [A2-Case] 

• Capacitance (at 25°C, 120 Hz) Case 
Range 0.01 p.F to 100 p.F Code L W, W, H Z y 
Tolerance ±20%, ±10% 

A 3.2+0.2 1.6+0.2 1.2+0.1 0.8+0.3 1.6+0.2 

• Capacitance change with 
A2 3.2+0.2 1.6+0.2 1.2+0.1 1.2 MAX. 0.8+0.3 
B2 3.5+0.2 2.8+0.2 2.3+0.1 1.9+0.2 0.8+0.3 temperature 
B 4.7+0.3 2.6+0.3 1.4+0.1 2.1+0.3 0.8+0.3 OAC -12%at -55°C, 

+12% at 85°C and +15% at 125°C. C 6.0+0.3 3.2+0.3 1.8+0.1 2.5+0.3 1.3+0.3 OAC 
02 5.8+0.3 4.6+0.3 2A+O.l 3.2+0.3 1.3+0.3 

• Dissipation factor (at 25°C, 120Hz) 0 7.3+0.3 4.3+0.3 2A+0.l 2.8+0.3 1.3+0.3 0.5C 
0.01 p.F to 4.7 p.F 4% max VDC 2.5 4 6.3 10 16 20 25 35 6.8 p.F to 68 p.F 6% max !If 100 p.F 8% max 

0.010 A 

• DC leakage current (at 25°C) 0.015 A 
O.OlCVp.A or 0.5p.A whichever is 0.022 A 
greater 

0.033 A 

• Humidity (90 - 95% RH at 40°C, 500h) 
0.047 A 

Capacitance change ± 5% ( ± 12% 0.068 A 
@ 2.5V) 0.10 A2 A 
Dissipation factor 150% of initial 

0.15 A2 A requirements 
DC Leakage current initial 0.22 A2 A 
requirements 0.33 A2 A A 

• Load life (at 125°C, DC W.V., 1000h) OA7 A,A2 A A, B2, B 

Capacitance change ± 10% ( ± 12% 0.68 A,A2 A A, B2, B 
@ 2.5V) 1.0 A,A2 A A B2, B 
Dissipation factor initial requirements 

1.5 A,A2 A, A2 A A B2, B B2, B,C DC Leakage current initial requirements 
2.2 A,A2 A A A,B B2,B B2 B,B2,C 

• Resistance to soldering heat 3.3 A,A2 A A, B B2, B B2 B2,B,C C,O 
(solder reflow @260°C, 10 sec. 

4.7 A2 A A, B B2,B B2, B,C B, B2,C C 02,0 or solder dip @260°C, 5 sec. 
Capacitance change ± 5% ( ± 12% 6.8 A,B B2, B B2,C B2,C C 02,0 02,0 
@2.5V) 10 A, B2, B B2,C B,B2,C C,O C,02 02,0 
Leakage current initial requirements 

15 A B,B2,C C,O Dissipation factor initial requirements B2,C C,02 02,0 

22 B,B2,C C C,02,0 02,0 02,0 

33 C C,02,0 02,0 02,0 
NEC obtained IEC Qualification 47 C,02,0 02,0 02,0 
Approval on R-series tantalum 

68 02,0 02,0 capacitors, JP154-9, JP154-10 and 
JP154-11 on Sept. 29,1987 100 02,0 , 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1117 
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Quick Reference Guide tc? NEC Tantalum Capacitors 

Type Solid Electrolytic Tantalum 

Item D-Series P-Series Q-Series R-Series U-Series 

Configuration h h (1 a=J ==CJ::::== 

Dipped, Subminiature Dipped, Molded Chip, Subminiature 
Epoxy End 

Polar Dipped Polar Polar 
Seal, Axial 

Operating -55°C to -55°C to -55°C to -55°C to -55°C to 
Temperature +85°C +85°C +85°C +85°C +85°C 
Range + 125°C(2f3WV) + 125°C(2f3WV) 

DC 4V to 5.oV 4V to 35V 6.3V to 35V 4V to 35V 3Vto 35V 
Working 
Voltage 

Capacitance .o.11lF .o . .o11lF .o.11lF .o . .o11lF .o . .o11lF 
Range to 33.oIlF to 1.o.oIlF to 4hlF to 1.o.oIlF to 1.oIlF 

Capacitance ±2.o% ±2.o% ±2.o% ±2.o% ±2.o% 

Tolerance ±1.o% ±1.o% ±1.o% ±1.o% ± 1 .0% (Special) 
±5% 

.o . .o1CVIlA .o . .o1CVIlA .o . .o.o5CVIlA .o . .olCVIlA .o . .o.o5CVIlA 
DC or or or or or 
Leakage .o.51lA .o.51lA .o.31lA . .o51lA . .o51lA 
Current whichever whichever whichever whichever whichever 

is greater is greater is greater is greater is greater 

4%.o.1IlF 
to 1.01lF 

40/~·.o1IlF 
to 1.0llF 

4~·1IlF 
to 11lF 

4% .o.11lF 
to 4.71lF 

3%.o . .o1 IlF 
to 1 . .oIlF 

Dissipation 
6% 1.51lF 

to 6.81lF 
6%1.5IlF 

to 681lF 
6%1.5IlF " 

to 471lF 
6% over 

to 6.81lF 
6%1.5IlF 

to 4.71lF 

Factor 8% 1.oIlF 8% 1.oIlF 8% 1.o.oIlF 6%6.8IlF 
to 681lF to 681lF to 1.oIlF 

100/J.o.oIlF 1.0% 1.oOilF 
to 33.oIlF 

Cross Reference 

Description NEC KEMET SPRAGUE AVX PANASONIC MEPCO MATSUO 

Epoxy - Dipped O-Series (NO) T35.o to 1990 TAP sa 410S 221L 
Industrial T356 41GS 2.02 

a-Series (Na) 1960 

Epoxy - Dipped P-Series (NP) 1860 TAM 
Subminiature 

Epoxy - Molded Chip R-Series (NR) T491 1950 TAa TE 49BC 267 
1930 TAJ YE 49MC 268 
2930 49SC 

Subminiature U-Series (NU) T322 1820 4.oCS 
Axial Leads 1880 

A·1118 ." For manufacturers' sales offices,see yellow pages EEM 1991 
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SVE-SERIES SOLID TANTALUM CAPAClmRS (Fuse Built-In Type) 

DIMENSIONS [mm] 

~ 
L Wl 

b dJ U 
z Z w2 

(82 Case) 

Case l W, W, Code 
B2 3.5±0.2 2.S+0.2 2.3±0.1 
C 6.0+0.3 3.2+0.3 1.S+0.1 
02 5.S±0.3 4.6+0.3 2.4+0.1 

STANDARD RATINGS 

Catalog Capacitance Case 
Number (IlF) Code 

50V Rating 
TESVEC1 H1 05M12R 1.0 C 
TESVE021H335M12R 3.3 02 

35V Rating 
TESVEB21 V1 05MSR 1.0 B2 
TESVEC1 V225M12R 2.2 C 
TESVE021V475M12R 4.7 02 

25V Rating 
TESVEB21 E155MSR 1.5 B2 
TESVEC1 E335M12R 3.3 C 
TESVE021E6S5M12R 6.S 02 

20V Rating 
TESVEB210225MSR 2.2 B2 
TESVEC10475M12R 4.7 C 
TESVE021 01 06M12R 10 02 

16V Rating 
TESVEB21 C335MSR 3.3 B2 
TESVEC1C475M12R 4.7 C 
TESVEC1 C6S5M12R 6.S C 
TESVEC1C106M12R 10 C 
TESVE021C156M12R 15 02 
TESVE021 C226M12R 22 02 

10V Rating 
TESVEB21A475MSR 4.7 B2 
TESVEC1 A 156M12R 15 C 
TESVE021A156M12R 15 02 
TESVE021A336M12R 33 02 

NOTE: For details regarding marking, part 
number, tape and reel request catalog. 

H 

1.9±0.2 

2.5±0.3 
3.2±O.3 

~ 
~ 

(Unit:mm) 

Z Y 

0.S±0.3 -
1.3±0.3 O.4C 
1.3±0.3 -

DC leakage Dissipation 
Current 

(IlA) 
Factor 

0.5 0.04 

1.6 0.04 

0.5 0.04 
0.7 0.04 

1.6 0.04 

0.5 0.04 
O.S 0.04 
1.7 0.06 

0.5 0.04 
0.9 0.04 
2.0 0.06 

0.5 0.04 
0.9 0.04 
1.0 0.06 
1.6 0.06 

2.4 0.06 
3.5 0.06 

0.5 0.04 

1.5 0.06 
1.5 0.06 
3.3 0.06 

EEM 1991 For ,manufacturers' sales offices, see yellow pages 

PERFORMANCE 
CHARACTERISTICS 

• Operating temperature range 
- 55 to + 125°C with proper voltage 
derating as shown in following table. 

• DC working voltage and surge 
voltage 

@ 85°C 10 16 20 25 35 
Working 

@125°C 6.3 10 13 16 22 

Surge @ 85°C 13 20 26 33 46 

• Capacitance (at 25°C, 120 Hz) 
Range 1.0 IlF to 33 IlF 
Tolerance ± 20% 

• Capacitance change with 
temperature 

50 V 

33 V 

65 V 

Not to exceed -12% at - 55°C, 
+ 12% at 85°C and + 15% at 125°C. 

• Dissipation factor (at 25°C, 120Hz) 
1.0 IlF to 4.7 IlF less than 0.04 
6.8 IlF to 33 IlF less than 0.06 

• DC leakage current (at 25°C) 
O.OlCVIlA or 0.51lA whichever is 
greater 

• Humidity (90 - 95% RH at 40°C, 
500h) 
Capacitance change ± 5% 
Dissipation factor 150% of initial 
requirements 
DC Leakage current initial 
requirements 

• Load life (at 85°C, DC W.V., 1000h) 
Capacitance change ± 10% 
Dissipation factor initial 
requirements 
DC Leakage current initial 
requirements 

• Resistance to soldering heat 
(solder reflow @260°C, 10 sec. 
or solder dip @260°C, 5 sec.) 
Capacitance change ± 5% 
Leakage current initial requirements 
Disipation factor initial requirements 

• Fuse blow-out characteristic 
Blow-out time: 5 s MAX. with 5A 

applied 
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1500 CAPACITORS 

RUlJ • • .' the Source lor Custom 

A sampling of our diversified size and case capability. 

NWL Capacitors . .. 
Dedicated entirely to the design, pro
duction and marketing of high voltage 
custom oil-filled capacitors for the in
dustrial community, NWL Capacitors 
has two facilities to serve your 
capacitor needs. Snow Hill, North 
Carolina, our newest facility and 
Riviera Beach, Florida. Either location 

you have the assurance of quality 
when you do business with NWL 
Capacitors because we are a division 
of NWL Transformers. In business for 
over 60 years, NWL employs over 
300 people with an excellent reputa
tion for manufacturing transformers, 
power supplies, reactors, chokes, and 
electronic controls. 

ftUlI CAPACITORS 

Engineering Excellence 
NWL's engineering staff has over 
60 years of cumulative engineering 
experience in the design and 
manufacture of industrial capacitors. 

This experience tells us that for most 
applications a properly specified 
custom capacitor will perform better 
and provide long term cost savings 
when compared to "stock units". 

Our engineers analyze every request 
and custom build each order to the 
customer's exact requirements. 

Efficient computer-based design 
. techniques plus a large and varied 

raw materials inventory, allows NWL 
to design capacitors specifically for 
your requirements, and deliver 
quickly. 

Modern Equipment 
NWL's production equipment is built 
to exacting specifications to support 
our engineer's design techniques. 
Multiple vacuum chambers allow all 
capacitors to be both dried and 
impregnated without being moved. 
We consistently achieve vacuum 
levels of less than 10 microns. 

These techniques result in capacitors 
with superior mechanical form and 
higher corona inceptive voltages. 
All this means a longer, safer 
operating life. 

Quality ... Quality Assurance 
Quality assurance personnel test 
each and every production capacitor 
according to customer requirements. 
This assures consistent high quality 
in every product shipped to the field. 

All capacitors are 100% tested by a quality 

control inspector before shipping. 

For All Sales Contact; One Industrial Drive, Snow Hill, NC 28580, (919) 747-594~, FAX; (919) 747-8979 
8050 Monetary Drive, Riviera Beach, FL 33404, (407) 848-9009, FAX: (407) 848-9011 

1500 
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1500 CAPACITORS 

High VoHage Capacitors 
Quick Delivery 
NWL's deliveries are the best in the 
industry because: 

• We maintain large inventories of foil 
and film in a wide variety of widths 
and thicknesses. 

• Our custom-built high capacity 
film slitting machines means any film 
width we need is immediately 
available. Thus, our capacitor 
deliveries are not controlled by the 
lead times of our film suppliers. 

• Sophisticated computer-based 
production control and material 
planning systems let us quickly and 
effectively review and adjust our sche-
dules to meet customer requirements. One of many winding machines that accept a wide variety of materials. 

Specifications 
Voltages: from 200 - 200,000 
Currents: from .001 - 150,000A 
Capacitance: from 50 Pico-farads 
to 2000 Microfarads 
KVAR: up to 2000 
Frequency: DC-15 Mhz 

These industries and applications 
served, while representative of the 
diverse nature of NWL's design and 
manufacturing capabilities, are by no 
means all-inclusive. The NWL design 
engineering team will be happy to 
help solve your specific problems. 

Products 
• Water Cooled • Ignition Caps 
• Welded Steel. Welded Aluminum 
• R-C Networks • Natural MICA 
• Bathtubs. Drawn Rectangulars 
• Drawn Ovals· Feedthru's. PFN's 
• Tubular Caps • Wrap & Fill 
• Reconstituted MICA 

Vacuum chambers for fluid impregnation 

Products (continued) 

• Flat Pac Capacitors 
High energy density low inductance 
for fast rise time applications. 

• Military Spec Equipment 
All of our products can be built to 
military specifications. 

• Power Factor Correction 
Custom paper-polypropylene Jaw 
Joss capacitors. 

Applications 

• DC Filter • Energy Storage • Laser 
• Corona Free. Power Supplies 
• Induction Heating • Pulse Power 
• Transmitting • Noise Suppression 
• Arc Suppression • Plate Blocking 
• Dielectric Heating. Commutating 
• Radar • Broadcast • Ion Beam 
• Magnetizing • Ignition • Snubber 
• Pulse Forming Networks 

nUll CAPACITORS 
For All Sales Contact; One Industrial Drive, Snow Hill, NC 28580, (919) 747-5943, FAX; (919) 747-8979 
8050 Monetary Drive, Riviera Beach, FL 33404, (407) 848-9009, FAX: (407) 848-9011 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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1500 CAPACITORS 1500 

High Voltage Capacitors PERFORMANCE 
CHARACTERISTICS 

DIELECTRIC: 
A combination 01 plastic film and the finest grade 01 
capacitor kraft tissue is used. Capacitors are impregnated 
and filled with the proper highly purified dielectric fluid. 
The closely controlled processing assures high reliability 
and prolonged lile. 

OPERATING TEMPERATURE 
NWL High Voltage Capacitors are deSigned to operate 
over a temperature range·ol-5!t to +85°C without derating. 

CAPACITANCE 
Measurements are made at a Irequency 01 I 000 Hz. Stand
ard tolerance lor all capacitors in Ihis calalog is ±20% at 
+25°C. Closer tolerances are available upon request. Cap
acitance change over the temperature range Is shown 
graphically and does not exceed ±5%. 

DISSIPATION FACTOR 
Dissipation lactor is less than 1.0% at 1000 Hz +25°C. 
(See graph) 

'III DISSIPATION FACTOR 'III CAPACITANCE 

I~ :,~ "~~ij~~1111'~1 
+15 _______ ._____ ~.J2.~~_____ +75 
+85 _._________ .__________ +65 

~ 4 6 12 JOO 500 lK 2K 51( 10K 94 96 102106 

INSULATION RESISTANCE IN MEGOHMS"" MFD 

INSULATION RESISTANCE 
Terminal to Terminal: I. A. at +25°C is 1 0,000 M EGS x MFD 
minimum, but does not have to excee,d 25,000 Megohms. 
I.A. at +85°C is 300MEGS x MFD minimum, but does not 
have to exceed 2,000 Megohms. Terminaito Case: Where 
the case is not a terminal: I.R. shall exceed 10,000 
Megohms at +25°C. 

DIELECTRIC STRENGTH 
CapaCitors with ratings upto 1 O,OOOVDC shall be tested at 
200% 01 rated voltage. Capacitors with voltage ratings in 
excess 01 10,000 VDC shall be tested at 150% of rated 
voltage. Terminal to case test, where the case is not a 
terminal, shall be performed attest voltage plus 1 000 VDC. 

Capacitor Application Chart 

,/ 

Duration 01 test shall be one minute and a resistance 01 
one OHMNOLT minimum shall be in series with the 
capaCitor during test and discharge. 

LIFE TEST AND EXPECTANCY 
CapaCitors shall withstand a life test 01 500 hours at +85°C 
and at a voltage as per watt-second table below. One 
failure out of 24 samples tested is permissible. 

Group I 
Capacitors with: 

Lile Test Voltage: 
Lile Expectancy: 

Group II 
CapaCitors with: 

Life Test Voltage: 
Life Expectancy: 

Group III 
Capacitors with: 

Life Test Voltage: 
Life Expectancy: 

5 watt-seconds and less 
5.1 to 50 watt-seconds with capacitance 
less than 15 III . 
51 to 200 watt-seconds with capacitance 
less than 5 Ilf 
140% rated VDC 
4400 hours without derating at +85°C 

5.1 to 50 walt-seconds with capacitance 
of 15':"1 or more 
51 to 200 walt-seconds with capaCitance 
01 5 III or more 
201 watt-seconds and over with capa
citance less than 2 Il f 
120% of rated VDC 
3300 hours without derating at +85°C 

201 watt-seconds and over with capa
citance of 2 III or more 
100% 01 rated VDC 
1800 hours withoutderatingat+85°C 

RIPPLE VOLTAGE 
The sum 01 the peak AC voltage and the DC voltage shall 
not exceed the rated DC voltage. The peak AC voltage 
should not exceed: 25% at 60 Hz. 20% at 120 Hz. 8% at 
400 Hz. 5% at 1 KHz. 

ENVIRONMENTAL TESTS 
NWL High Voltage CapaCitors will meet requirements of 
MIL-C-25 and/or MIL-C-19978 wherever applicable. 

CONSULTING SERVICE 
The Engineering Department is available lor assistance 
on any problems or applications that require special 
deSign or configuration. 

VOLTAGE CAPACITY STABILITY TEMPERATURE ~E~~rf:f DISSIPATION INSULATION 
DIELECTRIC -2O"CTO FACTOR RESISTANCE DIELECTRIC 

RANGE RANGE RANGE +5O"C OR CAPACITY @+25"C MEGXMFD ABSORP'IlON 
@+25"C 

KRAFT PAPER 
IKVDC TO 

.001 MId -55"C TO +85"C 200 KVDC 10,000 PLUS AVAILABLE TO 1.0% PER YEAR AVAILABLE TO + ... .K TYPtCAL .5% TYPICAL 
MYLAR TO 75 KVAC 500 Mid -55':C TO+125"C MEGOHM x Mfd 

600 VDC TO 
KRAFT PAPER 200 KVDC .0001 Mid 50.000 PLUS POLY· AVAILABLE TO 1.0% PER YEAR -55 C TO +8S"C .... .2S .. TYPICAL 

MEGOHM x Mfd 
.3% TYPICAL 

PROPYLENE TO 75 KVAC 250 Mid. 

POLY- 50VDC .001 MId 200.000 
PROPYLENE TO TO .2% PER YEAR -S5CTO+l05C -2S0 PPMI C .0211& TYPICAL MEGOHM x MId . ZC!b TYpICAL 

laO KVDC 100 Mid 

METALLIZED 
SOVOC .001 Mid TO TO .2'Ib PER YEAR ··55 C TO+1OS ( -250PPMJ C .05'lbTYPICAl 100,000 .25% TYPICAL POLY· l000VDC MEGOHMxMfd 

PROPYLENE TO 440VAC 100 MId 

SOVDC .001 Mid -55 C TO +125" -5"@-SS'C .5'lbTYPICAL '00.000 .25tlbTYPICAL MYLAR TO TO .2% PER YEAR WITH DERATING +14 .. @+t25"C MEGOHM x Mid 
l000VOC l00Mfd 

KFILM 3 KVDC 1 Mid I.QI!b Per Year -20 CT06O"C +."'" 2'IolYPlCAl ME~XMk 2'lbTYPICAL 
TO 6 KVOC TO 100 Mid 

MICA """PEAK lOOP! {+-J.5% 
_55TO+125"C (+-J 200 PPM-c .1%lYPICAL 

> 7,500 
T035KvPEAK TO 250,1XlO {+-).1 PI MEGOHMS 

ftUlI CAPA.CITORB 

A sampling of the various configurations 
and materials within ,our manufacturing 
capability. For easy reference refer 
to Series Numbers. 

Welded Steel 
Series No.4 

Drawn Oval 
Series No.6 

Drawn 
Rectangular 
Series NO.5 

Non Ferrous 
C ... 

Series No.2 

Rectangular Plastic Series NO.3 

• II 

I I 
Threaded Male Female Optional Location-

Bracket and Terminal 

USABLE 
FREQUENCY APPLICATION 

RANGE 

All D.C. Applications. Power Supply Filters. 
DCT05KHz Heavy & light Duty: Energy Discharge. 

LaserOrive 

PFN & Laser Drive 
All D.C. Applications, Heavy & light Duty 
Energy DiSCharge, Ferro-Resonant Power 

DC TO 50 KHz Supplies, Power Faclor Correction 
A.C. Applications, Higtl Frequency A.C. 
SCR Commutating Applications 

PFN, High Frequency A.C. 
RF Coupling & Bypass. 

OCTO 10MHz High Power Plate Blocking Applications . 
General Usage where Low Losses are 
Required. SCR, Snubber 

Affords all the Pr~pertles of Polypropylene 
DC TO 10 KHz DielectriC Capacitors, with the Addition of 

High Volumetric Efficiency & Self-Healing 
CharacteristiCs 

Low Voltage Power Supply Filters 

DC to 50 KHz 
Couplmg, Decouphng. & Bypass ReQuirmg 
Low Impedences. 
Low FreQuency, Low Power Switchmg & 
Tflggering. 

DC DefriblUators. 

OCTO 15 MHz BroadcasI:,rfheallng, rfCCMJpllngweiding 

For All Sales Contact; One Industrial Drive, Snow Hill, NC 28580, (919) 747-5943, FAX; (919) 747-8979 
8050 Monetary Drive, Riviera Beach, FL 33404, (407) 848-9009, FAX: (407) 848-9011 
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Anode: One of two plates or conductors. In 
polarized capacitors, the anode should be 
connected to the positive conductor in the 
circuit. 

Capacitive Reactance: The opposition (in 
ohms) of capacitance to the flow of alternating 
current, equal to the reciprocal of the product 
of the angular frequency (2x times frequency 
in Hertz) of the current times the capacitance 
in farads. 

Cathode: One of two plates or conductors. 
In electrostatic capacitors the cathode is 
metallic. In electrolytic capacitors the cath
ode is a liquid, gel or other conductive mate
rial which is in intimate contact with a metal
lic cathodic connection. 

Dielectric Constant: The ratio of the capac
itance of a capacitor with some material other 
than air between the capacitor plates to the 
capacitance of the same capacitor with air 
between the plates. For example, the dielec
tric constants of air, Teflon®, polystyrene 
and ruby mica are I, 2.1, 2.6 and 5.4, 
respectively. 

Electrolytic: A capacitor with one metallic 
conductor (generally the anode) and with a 
liquid or semiconductor cathode. Nonpolar
ized electrolytic capacitors generally have 
two equal anodes as well as the liquid cath
ode. These anodes operate alternately as anode 
and cathodic connection as alternating cur
rent is applied. 

Electrostatic: One of two general classes of 
capacitors in which two or more discrete 
metallic cQnductors are present and sepa
rated by an insulating dielectric material. 
Examples include: mica, ceramic, film, and 
paper types. 

Farad: The basic unit of measure in capaci
tors. A capacitor charged to one volt with a 
charge of one coulomb (one ampere flowing 
for one second) has a capacitance of one 
farad. Capacitors are generally rated at por
tions Qf a farad (microfarads or picofarads). 

1 farad (F) = 1,000,000 microfarads (~ 1 
microfarad (~= 1,000,000 picofarads (pF) 

Impedance: All capacitors exhibit impedance. It 
is a function of capacitor type and internal con
struction. This can be particularly important in 
certain applications such as filters for switching 
power supplies. Capacitors used in these applica
tions often have special multiple tab construction 
to shorten current paths and to reduce internal 
resistance. 

Leakage Current: Expressed as dcl for elec
trolytic capacitors, a measure of the intrinsic losses 
in a charged capacitor. Generally speaking, the 
lower the dcl, the higher quality the capacitor. 

Power Factor: A measure of the overall effi
ciency of a capacitor. Power factor ratings take all 
internal losses into consideration in a complex 
formula. This parameter 9f certain capacitors is 
often very important in AC applications such as 
motor-start and/or motor-run capacitors 

Rated Voltage: The rated working voltage of a 
capacitor. Generally expressed in DC Volts 
(Vdcw). This is the voltage at which a capacitor 
may be safely operated at 25T continuously 
within its overall parameters. 

electrolytic capacitor under stated condi
tions. In general, the higher the ripple cur
rent applied, the shorter the operating life 
of the capacitor will be. Application of 
significantly higher than rated ripple cur
rents can shorten the capacitor life dramati
cally and may even cause catastrophic fail
ure (explosion). 

Surge Voltage: The momentary surge volt
age which may be applied for a stated length 
of time without doing permanent damage to 
the unit. 

Temperature: Capacitors are generally rated 
at 2YC at sea level under specific humidity 
conditions. Operating temperature ranges are 
also given, along with derating (reliability) 
curves for operation at temperatures other 
than 25"C. 

Temperature Coefficient: Expressed as TC 
in ppm (parts per million) or in percent (%) 
from the norm of 25"C. This is seldom a 
straight line and may vary widely for certain 
types. Most capacitors have positive TC in 
that the capacitance increases as temperature 
increases. Some types, however, have nega

Ripple Current: The total amount of alternating tive TC in that the capacitance decreases as 
and direct current that may be applied to an temperature increases. 

Multi-
Color Digit plier 

Black 0 1 

Brown 1 lO 

Red 2 100 

Orange 3 lOoo 

Yellow 4 10000 

Green 5 

Blue 6 

Violet 7 

Gray 8 om 
White 9 0.1 

Silver 

Gold 

Ceramic Capacitor Codes 
(Capacitance Given In pF) 

Tolerance 
Class 1 Temperature 

lOpFor Over Coemcient 
less lOpF Class 2 ppm"C 

±2.OpF ±20% ±20% 0 

±O.lpF ±1% -33 

±2% -75 

±3% -150 

+100%--0% -220 

±O.5pF ±5% ±5% -330 

-470 

-750 

±O.25pF +80%-20% +150to-15oo 

±1.OpF ±lO% ±lO% +looto-750 

Signi-
ficant Multi-
Figure plier 

0.0 -1 

-lO 

1.0 -100 

1.5 -lOoo 

2.0 -10000 

3.3 +1 

4.7 +lO 

7.5 +100 

+lOoo 

+10000 



1500 CAPACITORS 

Philips Components 
Discrete Products Division 
A North American Philips Company 

TANTALUM SOLID, WET AND CHIP CAPACITORS 
5900 Australian Avenue, West Palm Beach, FL 33407 (407) 863-1800, FAX: (407) 863-1811 

Type MIL-Slash No. Designation Style Description 

WET SWG MIL·c.3965 

11 CL14 Cl16 43XW Hermetic Seal. Screw Mount, Cylindrical Case 

119 CL17 Cl18 43XW Hermetic Seal, Stud Mount, Cylindrical Case 

121 Cl55 43JW Hermetic Seal, Rectangular Module 

14 ClM Cl65 40lW Elastomer Seal, Axial lead, Tubular Case 

124 Cl66 Cl67 40SW Hermetic Seal, Axial lead, Tubular Case 

MIL·C·39006 Established Reliability 

118 ClR10 43XW Extended Range, Axial lead, Tubular Case 

/19 ClR14 43XW Extended Range, Cylindrical Case, Solder lug Terminal 

120 ClR17 43XW Extended Range, Cylindrical Case, Solder lug Terminal 

109 ClR65~8000 40SW Glass·ta·Tantalum Hermetic Seal, Axial lead, Tubular Case 

122 ClR79 40AW Hermetic Seal, Non·Silver Case, Axial lead, Tubular Case 

125 ClR81 40BW Extended Range, Hermetic Seal, Nan·Silver Case, Axial lead, Tubular Case 

SOUD SLUG MIL-C-266558 

12 CSI2 CS13 40SS Hermetic Seal, Axial lead, Tubular Case 

MIL·C-39003 Established Reliability 

102 CSR09 40TS Polar, Miniature, Hermetic Seal, Axial lead, Tubular Case 

101 CSR13 40SS Polar, Hermetic Seal, Axial lead, Tubular Case 

109 CSR21 40ZS Polar, High Frequency Hermetic, Tubular Case, Axial lead 

103 CSR23 40XS Polar, Extended Range, Hermetic Seal, Axial lead, Tubular Case 

106 CSR33 40YS Polar, Extended Range, Hermetic Seal, lor low Impedance Application 

104 CSR91 40NS Non-Polar, Hermetic Seal, Axial lead, Tubular Case 

SOLID CHIP MIL-C-5536514 Established Reliability 

CWR06 49BC Polar Hybrid Tantalum C~iP 

CWR11 49MC Polar Molded Tantalum Chip 

WET SLUG 40AW Hermetic, Non·Silver Case, Axial lead, Tubular Case 

40BW Extended Range, Hermetic, Non·Silver Case, Axial lead, Tubular Case 

40EW Extended Range, Polar, Non·Hermetic, Tubular, Axial 

43JW Hermetic, Rectangular Module, Spade lugs 

40lW Polar, Non·Hermetic, Tubular, Axial lead 

40SW Hermetic, Polar, Glass to Tantulum Seal, Tubular, Axial 

40TW Hermetic, Non-Silver Case, Tubular, Axial, High Temp. 

43XW Hermetic, Cylindrical Case, Stud or Screw Mount 

40YW Miniature, Non·Acid Electrolyte, Polar, Tubular, Non·Hermetic 

SOLID CHIP 49BC Polar, Hybrid Tantalum Chip, High Reliability 

49SC Polar, Hybrid Tantalum Chip, Industrial 

49UC Polar. Hybrid, Miniature Industrial Tantalum Chip 

49MC Polar, Hybrid, Commerical Chip, EIA Sizes 

49XC Polar, Hybrid, Extended Industrial Chip 

SOLID SLUG 40NS Non·Polar, Hermetic, Tubular Case, Axial lead 

41PS Polar, Non·Hermetic, Rectangular Plastic Case, Radial lead 

40SS Polar, Standard Hermetic, Tubular Case, Axial lead 

40TS Polar, Miniature Hermetic, Tubular Case, Axial lead 

40XS Polar, Extended Range, Hermetic Tubular, Axial lead 

40YS Polar, Extended Range, Hermetic, For low Impedance Applications 

40ZS Polar, High Frequency Hermetic, Tubular Case, Axial lead 

A·1124 For manufacturers' sales offices, see yellow pages 
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Capacitance Voltage 
Range Range 

3.5· 200 III 20-63Ov 

12·1300 III 30-63Ov 

70-2400 III 15·15Ov 

1.7· 560 III 6·125v 

1.7· 560 III 6·125v 

2.0· 140 III 8·36Ov 

3.5- ;l00 III 20-63Ov 

12-1300 III 3(}63Ov 

1.7-1200 III 6-125v 

1.7-1200 III 6-125v 

6.8-2200 III 6-125v 

.0047- 330 III 6-100v 

.047- 18111 6- 75v 

.0047- 330 III 6-100v 

5.6- 300 III 6- 50v 

1.2-1000 III 6- 50v 

1.2-1000 III 6- 50v 

.0023- 160 III 6-100v 

.1- 100111 4- SOY 

.1- 47111 6- SOY 

1.7-1200111 6-125v 

6.8-2200 III 6-125v 

6.8-1800 III 6-125v 

35-22000 III 6-15Ov 

1.7-1200 III 6-125v 

1.7-1200 III 6-125v 

1.7-1200 III 6-125v 

3.5-1300 III 20-63Ov 

0.1- 320111 6- 60v 

0.1- 100 III 4- 50v 

0.47- 100 III 4- 50v 

0.1-6.8111 4- 50v 

0.1- 100 III 4- 50v 

1.0- 220 III 4- 50Y 

.0023- 160 III 6-100v 

0.1- 220 III 6-5Ov 

.0047- 330 III 6-100v 

.0047- 39111 4-100v 

0.82-1000 III 6- 60v 

1.0-1000 III 6- 60v 

5.6- 330 III 6- 50v 

EEM 1991 
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Philips Components 
Discrete Products Division 
A North American Philips Company 

CAPACITORS 

ALUMINUM ELECTROLYTIC CAPACITORS 
6071 St. Andrews Road, Columbia, SC 29212-3198 (803) 772-2500, FAX: (803) 772-2445 

Designation Description 

AC MOTOR START 

I 3500 Motor Start 

COMPUTER GRADE-SCREW TERMINALS, P.C. MOUNTED 

3120 High Performance 
3186 Standard 
3188 Long Life 
3191 Sym. Tolerance, SMPS Output 

SUPER SNAP'" SNAP-IN PRODUCTS 

3487 Standard 
3488 High Temperature 
3489 High Cap, SMPS Input 

Capacitance 
Range (ufd) 

21-1,200 

110-700,000 
75-1,200,000 
100-1,000,000 
2,800-200,000 

68-100,000 
150-56,00 
330-2,700 

3407 Ultra High Capacitance Products Available in 1991. 
3408 Ultra High Capacitance Products Available in 1991. 

SURFACE MOUNTED 

3970 Coupling & Decoupling 0.1-22 
2222-139 Long Life 0.22-220 

SOLID ALUMINUM PRODUCTS 

2222-128 Resin Dipped 0.1-68 
2222-123 Axial Leaded 1.0-2,200 

AXIAL-MINIATURE ELECTROLYTIC 

2222-021 Miniature Gen'l Purpose .22-15,000 
2222-108 Industrial-l05°e 2.2-2,200 
2222-118 Ext. Temp.-Long Life 1.0-15,000 
2222-119 Ext. Temp.-Long Life 1.0-4,700 
2222-1321133 Very Long Life 1.0-4,700 
3070 General Purpose .33-10,000 

RADIAL MINIATURE ELECTROLYTIC 

Nole: 3476, 3480, 3481, 3482, Not Recommended For New Designs 
2222-035 General Purpose .1-4,7000 
2222-037 General Purpose, High Gap .1-10,000 
2222-044 General Purpose 1.0-68 
2222-045/046 High Temperature, Low ESR Products Available in 1991. 
2222-047/048 High Temperature, Low ESR Products Available in 1991. 

·See the 1990-91 Resistor/Capacitor Data Book for Details. 

Working Voltage 
Range (Volts) 

110-330 

6-300 
5-450 
3-400 
5-55 

6.3-450 
6.3-250 
200-250 
10-450 
10-450 

6.3-63 
6.3-100 

6.3-40 
4-40 

6.3-100 
6.3-6.3 
6.3-200 
10-63 
10-350 
6.3-385 

6.3-100 
6.3-100 
160-385 

EEM 1991 For manufacturers' sales offices, see yellow pages 

Operating Temp. 
Range (OC) 

-20 to +85 

-40 to +105 
-40 to +85 
-40 to +85 
-55 to +85 

-40 to +85 
-40 to +105 
-40 to +85 
-40 to +85 
-40 to +105 

-40 to +85 
-55 to +105 

-55 to +175 
-80 to +200 

-40 to +85 
-40 to +105 
-55 to +125 
-55 to +150 
-40 to +85 
-40 to +85 

-40 to +85 
-40 to +85 
-40 to +85 

1500 

Load* 
Life (hrs) 

3,000 
1,000 
2,000 
1,500 

1,000 
1,000 
1,000 
2,000 
2,000 

1,000 
1,000 

2,000/5,000 
5,000/8,000 

1,000/5,000 
1,000 
2,000 
500 
6,000/8,000 
1,000/5,000 

1,000 
1,000/2,000 
2,000 
1,000/2,000 
1,000/2,000 

A·1125 
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Philips Components 
Discrete Products Division 
A North American Philips Company 

FILM CAPACITORS 

CAPACITORS 

6071 St. Andrews Road, Columbia, SC 29212-3199 (803) 772-2500, FAX: (803) 772-2445 

Designation 

POLYESTER 

712A1 
(365-369) 

719A1 
(370& 371) 

719A2 
(372) 
719A3 
(373) 

POLYCARBONATE 

71981 
(344) 

POLYSTYRENE 

704G1 
(424-431) 

719G1 
(443) 

POLYPROPYLENE 

703E1 
(460-464) 

719F1 
(376) 
719F2 

. (378) 

Construction 

Metalized 
(MKT) 

Metalized 
(MKT) 

Metalized 
(MKT) 

Metalized 
(MKT) 

Metalized 
(MKG) 

Film/Foil 
(KS) 

Film/Foil 
(KS) 

Film/Foil 
(KP) 

F/F & Met'l 
(KP/MMKP) 
Metalized 

(MKP) 

Enclosure Lead 

Epoxy Radial 

Potted Radial 

Potted Radial 

Potted Radial 

Potted Radial 

Sleeve Axial 

Potted Radial 

Conformal Axial 

Potted Radial 

Potted Radial 

POLYESTER" PAPER CLASS X 

719J1 
(330.4) 
719J2 
(330.5) 
719J4 
(333.4) 

SMD (PPS) 

392, 393, 394 

Metalized I Potted Radial 
VDE 565-1, IMQ (GEl 40-7), SEMKO, UL 1283 

Metalized I Potted I Radial 
VDE 565-1, FI, SEMKO, UL 1283 

Metalized I Potted I Radial 
VDE 565-1, FI, S, 0, N, SEV 1055, 1978, UL 1414, GSA 

Metalized Unencapsulated SMD 
/ 

VARIABLE CAPACITORS 

Voltage 
VDCNAC 

VDG63-630 
VAG 40-220 
VDG 63-400 . 
VAG 40-220 
VDG 63-400 
VAG 40-220 
VDG 63-400 
VAG 40-220 

VDG 63-630 
VAG 40-220 

VDG 63-630 
VAG 25-200 

VDG63 
VAG 25 

VDC 63-630 
VAG 40-200 

VDC 630-2000 
VAG 300-600 

VDG 250-2000 
VAG 160-600 

VAG 250 

VAG 250 

VAG 250 

VDG 25, VAG 16 

6071 St. Andrews Road, Columbia, SC 29212-3198 (803) 772-2500, FAX: (803) 772-2445 

Voltage CapaCitance 
Designation Raling (DC) Range Temperature (OC) 

Capacitance 
(uld) 

.001-6.8 

.001-1.0 

.0047-.47 

.047-15 

.01-6.8 

51pf-.039 

100pf-.033 

47pf-.062 

.001-0.27 

.0033-3.3 

.01-1.0 

.01-.68 

.01-1.0 

.001-.47 

Description 

2800c/K 150/250 1.5-5 pf -40 to +70 Film Dielectric Variable Gapacitor 

1500 

Tolerance 
(+/-) 

5%,10% 

5%,10% 

5%,10% 

5%,10% 

5%,10% 

1%,2%,5% 

1% 

1%,20/0,5% 

5% 

5% 

10%,20% 

10% 

5%,10% 

(808) 7-100 pf -40 to +85 For Gommercial and Industrial Applications 

2800D/E/UM 200/300 0.6-2 pf -40 to +125 Film Dielectric Variable Gapacitor 
(809) 7-150 pf For Professional Applications 

A-1126 For manufacturers' sales offices, see yellow pages EEM 1991 



1500 

Philips Components 
Discrete Products Division 
A North American Philips Company 

CAPACITORS 

MULTILAYER CERAMIC CHIP CAPACITORS 

1500 

4561 COLORADO BLVD., LOS ANGELES, CA 90039 (818) 240-4880, TWX: 910-497-2282, FAX: 818-500-9174 

Case Size NPO 

0805 0.47-1000pF 

1206 .047-3800pF 

1210 47-4700pF 

1808 100-5600pF 

1812 330-5600pF 

2220 470-.01IlF 

Tolerances Available: C, D, F, G, J, K, M, Z, P 

Packaging: Bulk, tape and reel per EIA RS481 

ELECTRICAL PARAMETERS 
TEMPERATURE CHARACTERISTICS: 

DIELECTRIC/CAPACITANCE RANGE 

X7R 50VDC Y5V Voltage 

180-.033IlF 2200-.033IlF 25,50,100,200 

680-.1IlF .01-1.0IlF 25, 50, 100, 200 

2200-.221lF 25,50,100,200 

2200-.27IlF 25,50,100,200 

4700-.471lF 25, 50, 100, 200 

.01-1.°IlF 25,50, 100, 200 

NPO: 0±30ppm/oC, -55°C to +125°C; X7R: ±15%, 6C, -55°C to +125°C; Y5V: +22% to -82% 6C, -30°C to +95°C. 

INSULATION RESISTANCE: 
lOOK megohms or 1000 megohm microfarads, whichever is less at 25°C. Measured after 2 min. with 50 mA limiting current. 

TERMINATIONS AVAILABLE: 
Dipped Palladium Silver; Nickel Barrier, 100% Tin; Nickel Barrier, Tin/lead. 

DISSIPATION FACTOR: 
NPO: .1% maximum @ 25°C, 1.0 VRMS ±.25 VRMS @ 1 KHz. 1 MHz for values less than 1000 pF; X7R: 2.5% maximum @ 25°C, 
1.0 VRMS ± .25 VRMS @ 1 KHz; Y5V: 2.5% max @ 25°C 1.0 VRMS ± 1 VRMS @ 1 KHz. 

DIELECTRIC STRENGTH: 
NPO, X7R, Z5U: 250% rated voltage with SOmA maximum charging current. 

MECHANICAL PARAMETER 

INCH 
(MILLIMETER) INCH (MILLIMETER) 

~
/'-./w

/ ~ 
:>-~ c...... ,J 

"""""optlonal 
capacitance code 

EIA SIZE 
CODE 

0805 

120S 

1210 

1812 

1808 

2220 

L 

.079±.OO8 
(2.03± .020) 

.126±.008 
(3.20±0.20) 

.126±.008 
(3.20±0.20) 

.1n±.012 
(4.54±.30) 

.180±.015 
(4.57 ±0.38) 

.224±.008 
(5.7±0.2) 

EEM 1991 For manufacturers' sales offices, see yellow pages 

T A 
W MAX. MIN./MAX. 

.049±.008 .050 .010/.030 
(1.25±0.20) (1.27) (0.25/0.7S) 

.063±.008 .059 .010/.030 
(1.S0±0.20) (1.25) (0.25/0.7S) 

.098±.008 .065 .010/.035 
(2.51 ±0.20) (1.65) (0.25/0.89) 

.126±.008 .065 .0101.035 
(3.20±.20) (1.65) (0.25/0.89) 

.080±.015 .065 .010/.035 
(2.03±0.38) (1.65) (0.25/0.89) 

.197±.008 .071 .010/.030 
(5.0±0.2) (1.8) (0.25/0.75) 

A·1127 



1500 CAPACITORS 

Philips Components 
Discrete Products Division 
A North American Philips Company 

7158 Merchant Avenue, EI Paso, TX 79915 (915) 775-4242 FAX: (915) 775-4249 

CERAMIC LEADED CAPACITORS 

Series Description 
A MonoAxiallll MULTILAYER 

Conformal Coated Axial Leaded 
G Mono-Glass'" MULTILAYER 

Glass Encapsulated Axial Leaded 
K Mono-Kap"'MULTILAYER 

Radial Leaded 
P Mono-Pak'" MULTILAYER 

Dual In-Line Package 
R General Purpose and 

Temperature Stable Single Plate Caps 

CERAMIC DISC CAPACITORS 

Series Description 
D&S General Purpose and 

Temperature Stable Class 1, 2 & 3 
S Circuit Protection 

GAP-KAP® 
S-UL UL IVDE I CSA 

AC Rated Discs 

U Ultra-Kap® 
Class IV 

RF TRANSMITTING CAPACITORS 

Series Description 
T RF Rated, Special Application 

Transmitting Capacitors 

Capacitance 
Range 
10 pf to 
1.0 IJF 
10j1to 
.S IlF 
10 pf to 
10 IlF 

10 pf to 
.331lF 

1.0 pf to 
.0221lF 

Capacitance 
Range 

1.0 pf to 
.1 IlF 

.7S pf to 
.021lF 

100 pf to 
.01 IlF 

.01 Ilf to 
2.2 IlF 

Capacitance 
Range 

3.0 pf to 
.001 IlF 

A·1128 For manufacturers' sales offices, see yellow pages 

1500 

Working Voltage 
Range (VDC) 
up to 200VDC 

up to 200VDC 

up to 200VDC 

up to 200VDC 

30VDC and 
100VDC 

Working Voltage 
Range 

SOVDC to 
6KVDC 

up to 3000VDC; 
up to 6KVDC Apo 

12SVAC, 
2S0VAC, and 

400VAC 
3VDC to 
100VDC 

Working Voltage 
Range (VDC) 
SKV,7.SKV, 

1SKV and 20KVDC 

EEM 1991 



I. Capacitance (farads) 

English: C = .224 K A 
tD 

Metric: C = .0884KA 
tD 

II. Energy stored in capacitors (Joules, watt-sec) 

E=%CV2 

III. Linear charge of a capacitor (Amperes) 

1= CdV 
dt 

IV. Total Impedance of a capacitor (ohms) 

Z=YR.2+ (Xc-Xd 2 

Where Rs = ESR 

V. Capacitive Reactance (ohms) 
1 

Xc = 2 ... fC 

VI. Inductive Reactance (ohms) 
X •. = 2 ... fL 

VII. Phase Angles: 
Ideal Capacitors: Current leads voltage 90° 
Ideal Inductors: Current lags voltage 90° 
Ideal Resistors: Current in phase with voltage 

VIII. Dissipation Factor 

DF = tan~ (loss angle) = E~~ 
(2 ... fC) (ESR) 

IX. Power Factor 
PF = Sine ~ (loss angle) = Cos", (phase angle) 
PF = DF(when less than 10%) 

X. Quality Factor (dimensionless) 

Q = Cotan ~ (loss angle) = _1_ 
DF 

Metric prefixes: Symbols: 
Pico X 10-12 K Dielectric Constant 

XI. Equivalent Series Resistance (ohm.,;) 

ESR = (DF) (Xc) = (DF) (% 7r fC) 

XII. Power Loss (watts) 
Power loss = (2 7r fCV2) (DF) 

XIII. KV A (Kilowatts) 
KVA = 2 ... fCV2 x 10-3 

XIV. Temperature Characteristic (ppmfOC) 

TC = Ct - C25 x 106 
C25 (Tt - 25) 

XV. Cap Drift (%) 

C.D. = C1 - C2 X 100 
C1 

XVI. Reliability of Ceramic Capacitors 

~:' = (~:J x (~J T 

XVII. Capacitors in Series (current the same) 

Any number: _1_ = _1_+_1 ____ + _1_ 
CT C1 Cz CN 

Two: CT = Cl C2 
C1 + C2 

XVIII. Capacitors in Parallel (voltage the same) 

CT = C1 + C2 --- + CN 

XIX. Aging Rate 

A.R. = % A C/ decade of time 

XX. Decibels 

db = 20 log .Y!.. 
. V2 

¢ Phase angle 
Nailo X 10-9 A Area of electrode overlap x+y Exponent effect of 
Micro X 10-6 to Dielectric thickness voltage and temperature 
Milli X 10-3 V Voltage (volts) 4> Operating life (hours) 
Deci X 10-1 time (hours) ~ Test life (hours) 
Deca X 10 Rs Series Resistance (ohms) V, Test voltage (volts) 
Kilo X 103 f frequency (Hertz) Vo Operating voltage (volts) 
Mega X 106 L Inductance (henries) T, Test temperature ("C) 
Giga X 109 0 Loss angle To Operating temperature ("C) Tera X 1012 



1500 CAPACITORS 

PPD Film Capacitors 
• ultraminiature 

• • • Inexpensive 
• flame retardant conformal coating 
• automatically insertable 
• metallized polyester 
• metallized polypropylene 
• film/foil polypropylene 

Features that you need ... 

Very small sizes 

Axial, conformal coated (coating 
material meets UL 94V-0) 

Box, cylindrical and oval shapes 

Series windings for AC applications 

Wide capacitance range 
(150 pf to 6.8IlF) 

Tight capacitance tolerance 

Non-standard ratings, sizes and 
characteristics available 

Reliability by design 

Ship-to-stock 

Tape & Reel 

TightTC 

High IR 

Low OF 

And more 

Film capacitors for ... 

Oecoupling 
Snubber 
Ballast 
Bypassing 
Timing 
Filtering 
Coupling 
Energy storage 
Tuning 
Small motor run 

1500 

FILM CAPACITORS, INC. 6001 Resco Court, Raleigh, N.C. 27613· (919) 781-3955· FAX (919) 781-4980 

Specificatians subiect ta. chahge with aut natice. 

A·1130 For manufacturers' sales offices, see yellow pages EEM 1991 



1500 CAPACITORS 1500 

PEe 831 Metallized Polyester Film 
General Characteristics 

The PEe 831 is manufactured using a unique packaging process which allows the production of a compact body size for a given 
capacitance. This allows the designer to specify an automatically insertable, axial lead capacitor allowing higher circuit board densities 
than were previously possible. The general characteristics of the PEe 831 make it an ideal choice for general coupling, decoupling 
and filtering applications. All PPD capacitors are made in the u.s. and are available taped and reeled for automatic insertion. 

Physical and Electrical Characteristics. 

Capacitance range 1000 p F to 6.8 ~F 
Capacitance tolerance ±5%, ±10%, ±20% 
Voltage Ratings 40VOCI24VAC, 100VOC/63VAC, 

AC ratings are at 60Hz 200VOCl125VAC, 400VDC1200VAC 
Temperature range - 55'C to + 125' C. Over 85'C the voltage 

is derated linearly to 50% at 125°C. 
Moisture resistance After 72 hours at 75°C and 95%RH, the IR 

sholl exceed 30% of the initial requirement. 
Dielectric and electrodes Polyester film vacuum metallized with 

aluminum. 
Coating Conformally coated with epoxy. Coating 

material meets Ul 94V-0. 
Leads 
Temperature coeHicient 
Capacity stability 
Dielectric strength 
Life test 

CAP. 

.... F A B 

&1 

Solder coated copper clod steel wire. 
See capacitance vs. temperature curve 
± 2% over period of 2 years 
160% rated DC voltage for 2 seconds. 
140% rated DC voltage at 85°C for 250 
hours. 

CASE 

C D E F 

w:m_ 

Insulation resistance C"'.33~F and V> 1 OOVOC: 30,000Mn Min. 
2 Min. Electrification,25'C C> .33~F and V '" 100VOC: 

10,000 Mfl x ~F Min. 
lOVDC forV<lOOVDC C"'.l~F and V",100VOC: 10,000 MH Min. 
lOOVDCforV",lOOVDC C>.l~F and V<100VOC: 

1,000 Mfl x ~F Min. 
Dissipation Factor C",l .... FO.8% max. (0.5% overage) at 1 KHz 

C> l~F 1.0% max. (0.6% overage) at 1 KHz 
Self Inductance 1 OnH/cm along length of body and leads 

MAXIMUM PULSE RISE TIME 
V/fJ-S 

CASE 
VDC A B C D E F 

40V 6.2 3.6 1.9 1.5 1.1 0.B4 
63V 7.3 4.6 2.3 1.8 1.4 1.0 

]nOV 12.1 7.3 3.8 2.9 2.3 1.7 
200V 16.2 9.7 5.1 3.9 3.0 2.2 
400V 51.0 25.0 11.6 8.6 6.5 4.7 

Pulse Current = Cap. (fJ-F) x Pulse Rise Time 

CAP. VOLTAGE (DC) 

.... F 40V 63V lOOV 200V 400V 

.ii ., , ',-~-, .;, • CASE SIZE 
.~ IliA BCD E f I~ .• ~ ;: ",., '"' '"' '"' '"' 

.j00l2 A ,,-.0018 A 

.0027 
.l_~ 

.. 0039 

.0056 

.0082 

.012 

.018 
" 

.027 

.039 

• .056 .. 
.082 

.12 

.18 

.27 

.39 

.,56 

.82 
.. 

1.5 

I 3.3 

6.8 

D,L 1m ~ IN, 11.177)(250 177x355 195)(497 247x610 345)(745 .347x.970 
MMJI4Sx64 45x90 50x126 63><155 88x189 8.8x24.6 

.~ 

fkl~OO27'j" .' 
.11 •• 

400 

200 400 , 

200 .400 
X<~ 

.0039 ._11' 
•. 0056 ' "-.0082 

200 - ~oo ~. 1 

200 - 400 

J 

. 012 .!MI." .018 
111i_; 

1Bl;f# _____ 
,d,:w$::$ "" ~ '. ,:. ' 

200 - - 400 .027 
.. ~ 

0 - .039 A 

-- i33Pji&~w, A B 

63 100 200 - 400 .082 A 

40 100., - 200 A()O~ .,,"'" '-'11111_" 
, J.~. A B , 

., 
40 63 100 200 400 

" "~_Il~ 
6.3 - ., 200 - 400 

.18 .J!. B c 

.27 " 
,. , 

B B D 

63 00 200 -, II .39 C C D 
·!l1M " al ••• ,~ 

00 200 - .56 D D D , 
itm!* 

, 
, I 

63 200 - .82 D D E . , 
100 200 1.5 E E E 

i -. 
.,. .. , 63 I 3.3 JJ E E 

::l ~ i 

VOlTS 63 I 6.8 

PPD FILM CAPACITORS, INC. 
6001 Resco Court, Raleigh, N.C. 27613 

(919) 781-3955 

II F F 

j 
A 

A 

A B 

A B 
, . 

A <: 
M 

A C 
j,",,~ 

" 
A D 

B [) 

B "=15~' 

C E 

" D E 

D E 
" 

D F 
i 

E 
... 

E 
, 

E 

F 

FAX (919) 781-4980 . Specifications subiect to change without notice. 

For manufacturers' sales offices, see yellow pages A·1131 



1500 CAPACITORS 1500 

PPC 830 Polypropylene Film/Foil 
General Characteristics. 

The PPC 830 is an axial lead, polypropylene film capacitor that features small size, low price and flame retardart coating. The 
electrical stability of polypropylene and its characteristic high resistance to moisture allow these units to retain their original capacitance 
over long periods of time without degradation due to changing environmental conditions. The PPC 830 has the excellent characteristics 
previously found only in polystyrene capacitors but offers a highertemperature rating and, of course, flame resistance. The low negative 
TC and very low dissipation factor of the PPC 830 provide for a stable frequency response curve and high Q in resonant and filtering 

. circuit applications. Since the PPC 830 also exhibits high insulation resistance (I,R.) and low dielectric absorption (DA), it is a good 
choice for storage and timing circuit applications. All PPD capacitors are made in the U.S. and are available taped and reeled for 
automatic insertion. 

Physical and Electrical Characteristics 

Capacitance range 150pFto .56fLF 
Capacitance tolerance ± 1 % thru ± 10% 
Voltage ratings 160VDC/90VAC,4ooVDCI160VAC, 

AC ratings are at 60Hz 630VDC1200VAC 
(higher voltages 
available upan request) 

Temperature range 

Humidity range 
Dielectric 
Electrodes 
Coating 

- 55°C to 105°C. Over 85°C the voltage 
is derated linearly to 50% at 105°C. 
95% RH max., 85% yearly average 
Polypropylene film 
Aluminum foil 
Conformally coated with epoxy. Coating 
material meets UL 94V-0 

160VDC/90VAC 

Leads 
Temperature coeHicient 

of capacitance 
Capacitance stability 
Test voltage/Dielectric 

strength 
tnsulation resistance 
Life test 
Dissipation factor 
Dielectric absorption 
Self inductance 
Max pulse rise time 

400VDCI160VAC 
mm In mm In 

PF 
150 
220 
330 
470 
680 
735 
820 
1000 
1500 
2200 
3300 
4100 
4300 
4700 
4900 
5600 
6800 
8200A 
8200B 
MFD 

.01 A 

.01B 

.013 

.015 

.018 

.022 

.025 

.027 

.033 

.047 

.056 

.060 

.068 

.082 

.1A 

.1B 

.15 

.22 

.27 

.33 

.47 

.56 

A·1132 

D L 

4.4 10 

4.4 10 

4.4 10 

4.4 10 

4.8 10 

4.8 10 

4.8 10 

5 10 

6 10 

5 12 

5.7 12 

6.5 12 

7.1 12 

7.9 14.7 

9 14.7 

8.4 18.3 

8.1 22 

11.4 22 

11.9 22 

14 25.1 

D L D L 

.172 .394 4.4 10 

.172 .394 4.4 10 

.172 .394 4.4 10 

.172 .394 4.4 10 

.188 .394 4.8 10 

.188 .394 5.2 10 

.188 .394 5.3 10 

.195 .394 5.6 10 

.235 .394 - -

.195 .475 6.4 12 

.225 .475 7.1 12 

.255 .475 8 12 

.280 .475 8.1 14.7 

.310 .580 10.3 14.7 

.355 .580 9.1 18.3 

.330 .720 11.4 18.3 

.320 .865 10.3 22 

.450 .865 13 22 

.470 .865 

.550 .990 

PPD FILM CAPACITORS, INC. 
6001 Resco Court, Raleigh, N.C. 27613 

(919) 781-3955, 
FAX (919) 781-4980 

D L 

.172 .394 

.172 .394 

.172 .394 

.172 .394 

.188 .394 

.205 .394 

.210 .394 

.220 .394 

- -

.250 .475 

.280 .475 

.315 .475 

.320 .580 

.405 .580 

.360 .720 

.450 .720 

.405 .865 

.510 .865 

For manufacturers' sales offices, see yellow pages 

Solder coated copper clad steel wire. 
-150 ± 100 ppm/DC 

. < ± 0.5% drift over period of 2 years 
2.5 x rated voltage for 2 seconds 

> 100,000 Mn after 2 mins. at 100Y, 25°C 
140% rated voltage at 105°C for 250 hrs. 
,.;; .07% at 10KHz 
<.05% 
1 OnH/cm along length of body and leads 
500V/fL sec 

630VDC/200VAC 
mm in 

0 L D L 

4.8 10 .188 .394 

4.8 10 .188 .394 

4.8 10 .188 .394 

4.8 10 .188 .394 

5.2 10 .205 :394 

6.5 10 .255 .394 

5.8 12 .230 .475 

6.2 12 .245 .475 

- - - -

7.7 12 .305 .475 

7.9 14.7 .310 .580 

8.8 14.7 .345 .580 

9.9 14.7 .390 .580 

9.9 18.3 .390 .720 

10.8 22 .425 .865 

12.4 22 .490 .865 

13.5 22 .530 .865 

I 

Specifications subject to change without notice. 

EEM 1991 



1500 CAPACITORS 1500 

PPC 831 Metallized Polypropylene Film 
General Characteristics 

The PPC 831 is an axial lead, metallized polypropylene film capacitor featuring small size, high performance, low price and 
conformal encapsulation with a flame retardant coating. 

The physical and electrical characteristics of polypropylene as a dielectric are commendable. Polypropylene is relatively impervious 
to moisture. It is also extremely stable. The PPC 831 will, therefore, retoin its original properties over extended periods of time in a 
fluctuating environment. 

Other noteworthy attributes of the PPC 831 are high insulation resistance (IR) and a low dielectric absorption (DA) factor. Both of 
these parameters are of critical importance in the selection of a sample-and-hold capacitor in data acquisition applications. The DA of 
polypropylene is about 10 times less than that of polyester and is significantly less than that of polycarbonate or polystyrene. 

Also to be considered are the gently sloping curves fortemperature coefficient (TC), dissipation factor (DF) and capacitance variation 
with frequency. The relatively flat response of the PPC 831 assures dependable, stable performance when incorporated into critical 
resonant and filtering circuit applications. 

Physical and electrical characteristics: 
Capacitance Measured at 1,000 Hz 
Capacitance range 1000 pF to 1.0 ILF 
Capacitance tolerance 1 %,2.5%,5%,10%,20% 
Voltage ratings 160 VDCI 90 VAC, 250 VDCI 220 VAC, 

AC ratings at 60 Hz 400 VDCI 250 VAC, 630 VDCI 300 VAC 
Temperature range -55°C to 105°C. Over 85°C the voltage 

Dielectric 
Coating 

Leads 
Dissipation factor 

Measured at 25°C, 1 KHz 
Dielectric absorption 

Per MIL-C-19978 
Insulation resistance 

Rated yoltage, 2 min. 
electrification 

is derated linearly to 50% at 105°C. 
Aluminum metallized polypropylene film 
Conformally coated with epoxy. Coating 
material meets UL 94V-0 
Solder coated copper clad steel wire 
Less than .1%, Figures I & II 

Less than .05%, Figure III 

+ 25°C + 85°C + 105°C 
MO x ILF 100,000 5,000 500 

,,;MO 200,000 10,000 1,000 

DxL Dxl DxL 
.345x.745 .347x.970 
8.8><18.9 8.8x24.6 

PPD FILM CAPACITORS, INC. 
6001 Resco Court, Raleigh, N.C. 27613 

(919) 781-3955 
FAX 781-4980 

Life test 
ln1 Volt in series 

Humidity 

Dielectric strength 
10001 Volt in series 

Capacitance drift 

1000 hours, 85°C, 140% voltage 

72 hours, 75°C, 95% R.H. 
(Ref. EIA RS377, IR shall exceed 30% of 
minimum) 
200% rated voltage, 1 min. 

± .5% over 2 years 
20°C to 40"C, 40% to 60% R.H. 
Figure IV Temperature coeHicient 

Self inductance 10nH/cm along leads and body 

MAXIMUM PULSE RISE TIME 
V/~s 

CASE 
VDC B C D E F 

160V 8.3 4.6 3.5 2.7 2 
250V 15.7 8 5.8 4.3 3.1 

400V 21 10.7 7.8 5.8 4.2 

630V 43 18.5 13 9.6 6.7 

Pulse Current = Cap. (iJ.F) x Pulse Rise Time 

Specifications subject to change without notice. 

For manufacturers' sales offices, see yellow pages A·1133 



1500 CAPACITORS 

OUTLINE DRAWING 

~1.5"min.+ ±.~30" +1.5"min.-j 
I t ( ) I 

The 'W' and "B" case sizes of the PPC 831 and PEC 831 
style capacitors are computer designed with today's man
ufacturing and design criteria firmly in mind - namely, 
automation. 

IN. 

Until now, the most useful configuration for automated 
assembly, with respect to general bypassing, filtering and 
timing requirements, has been the box style capacitor. This 
is because the corresponding axial style devices are of 
physical proportions incompatible with automatic insertion 
equipment. Unfortunately, the box capacitor presents the 
modern factory with its own unique problems. An expen
sive radial insertion machine must be obtained. Box inser
tion requires an additional step in the assembly process 
which adds both direct and indirect production costs. In 
comparison, axials insert 3 times faster than radials. 

MM. 

PPD has been studying this situation for some time now. 
The culmination of this work has been the development of 
the 'W' and "B" case film capacitors. The designer is now 
presented with the capability of specifying axial lead, au
tomatically insertable, metallized film capacitors in the range 
of .001 J.l.F to .27 J,1.F. Examination of the dimensions of the 
"/1\' and "B" cases will reveal that, in length, they closely 
approximate the dimensions of RN55 and RN60 style resis
tors. Both 'W' and "B" cases have a .177" ± .020" diameter. 
They can, therefore, be taped on 0.2" centers. Ultimately, 
these devices can be sequenced on standard axial lead 
insertion machinery to provide high volume, low cost 
production. 

PPD FILM CAPACITORS, INC. 
6001 Resco Court, Raleigh, N.C. 27613 

(919) 781-3955 

"d .020" for D '" .247" 
.025" for D :> .247" 

CASE SIZE 

A B C 0 
OxL OxL .Ox L Ox L 

.177x.250 i.m77x.355 .195x.497 .247x.610 
4.50x6.35 4.50x9.02 4.95x12.6 6.27x15.49 

E 
Ox L 

.345x.745 
8.76x18.92 

PART NUMBERING INFORMATION 

PPC830 

PPC830 'r1OO3 
fB If' Tolerance 

Voltage (DC) 
A or B where alternate 
sizes available 

Capacitance in pF . 
3 significant figures and multiplier 
ex .. 1 uF= 100, OOOpF= 1003 

Type: PPC 830 

PPC831 and PEC 831 

PEC831 I r'OO1I f' t""oc. 
Voltage (VDC) 

Capacitance in uF 

Type: PEC 831 or PPC 831 

1500 

F 
Ox L 

.347x.970 
8.81x24.64 

FAX (919) 781-4980 Specifications subjec;t to change without notice. 

For manufacturers' sales offices, see yellow pages EEM 1991 
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Typical Performance Characteristics - - - Polypropylene -Polyester 
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Fig. I Dissipation factor variation with temperature 
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Fig. IV Capacitance variation with temperature 
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Fig. III Dielectric absorption Fig. VI Capacitance variation with frequency 

Printed in U.S.A. 

EEM 1991 

PPD FILM CAPACITORS, INC. 
,,600'1 Resco Court, Raleigh, N.C. 27613 

(919) 781-3955 
FAX(919) 781-4980 

For manufacturers' sales offices, see yellow pages 

Specifications subject to change without notice. 
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1500 CAPACITORS 1500 

SAC 931 Metallized Polypropylene' Capacitors 
For AC Applications 

SERIES-WOUND CONSTRUCTION 
Engineered to reduce or eliminate corona problems 

General Characteristics . 

The SAC931 is an axial lead, premium quality capacitor, designed for 50-60 Hz applications. Wound 
with metallized polypropylene, it has multilayer, spray deposited end connections, for low ESR, and 
reliable operation. The firmly wound series sections are housed with a tough, flame retardant outer wrap, 
and with epoxy end seals. . 

Physical and Electrical Characteristics 

Capacitance 
Capacitance range 

. Capacitance tolerance 
AC voltage ratings (SO-60Hz) 
Temperature range 
Dielectric 
Case insulation 
Leads 

Measured at 1 KHz 
O.OlILF to 3.01LF 
±5%, ± 10%, ±20% 
400,480,540, 600V AC 
-55 to +85°C 
Metallized polypropylene film 
Flame retardant outer wrap 
Tinned, copper clad, steel wire 
Less than 0.07% DF at + 25°C, 1 KHz 

Insulation resistance 
(100VDC, 2 minute electrification) 

+2SoC +8SoC 
. MO x ILF 100000 5000 

Mn 200000 10000 
Additional information on request 

STANDARD RATI 

Order by complete part number 

SAC931 I .47 I 400 I K ITT ~ Voltage (VAC) 
rms @ 50-60 Hz 

Capacitance in pF 

'-------- Type: SAC931 

PPD FILM CAPACITORS, INC. 
6001 Resco Court, Raleigh, N.C. 27613 

(919) 781-3955 

J ± 5% 
K± 10% 
M±20% 

FAX (919) 781-4980 Specificotions subject to chonge without "otice. 

A·1136 For manufacturers' sales offices, see yellow pages EEM 1991 



AVAILABLE FROM SEACOR 
Our Complete Line of Rim and Metallized Rim Capacitors 

range: 3 pf to 2200 mfd 
Yoltages: 15 vdc to 30,000 vdc 
tolerance: +0.250/0 to +200/0 
approvals: UL, VDE, others 
application Information " , 

--
~ 
" ~ --
Suppressroncap 

EEM 1991 

Polyester 

Flm-Fol 
M ..... _ 

MFWA MMWA 

MFWF MMWF 

MMKR 

MFKR MMKS 
MMKT 
MNKR* 

MFDR MMDR MVDS 

- -

- -

PoIycarbonaIe Poly~_ 

M_1zed Flm-FoII MelaUIzed 

CMWA PFWA PMWA 

CMWF PFWF PMWF 

PMKR CMKR PFKR PNKY* 
CMKS PFKS PNKR* 

- PFDS -PFDR 

- - -

- - PNM 
PNP 

Polystyrene 

Ftlm-Foil 

SFWA 

SFWF 

SVKR 

-

svvo 
SVVA 

-

motor run and other ac 
lowesr 

specials 
Assemblies C; R-C; L-C 
Feed:rhrus -
Matched sets 
Flame retardant construction 
High Current 
Custom Designs 

• Send us your requirements 
Complete testing and individual 
printouts available. 

• 48 HOUR SERVICE AVAILABLE • 

123 Woodland Ave. 
Westwood, N.J. 07075 SEACORINC. 

---' CAPACITORS 201-666-5600 Telex 135354 
Fax: 201-664-8544 

For manufacturers' sales offices, see yellow pages A·1137 
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SPRAGUE Passive Components 
ALUMINUM CAPACITORS 
• High-Performance Miniatures 
• Large Cans/Tubular~ 
• PC Board Snap-Mount 
• Computer-Grade Flat Pack 
• Qualified to MIL-C-62 and 

MIL-C-39018 

C'ERAMIC CAPACITORS 
• 2-Pin DIPs, Arrays and Networks 
• Monolythic® Chips for Surface 

Mount Applications 
• Discs DC/AC Rated 
• Conformal Coated Axlals and 

Radial Types 

FILM CAPACITORS 
• Metallized Film 
• Fllm/Foll Polyester 
• Polypropylene, Polycarbonate 

and PPS Film 
• Orange Drops 
• Energy Storage Dlfllm® 
• MIL-Qualified to MIL-C-0025, 

25A, 11693, 18312, 19978,39022, 
55514, and MIL-C-83421, 83439 

TANTALU~ CAPACITORS. 
• Solid Electrolyte, Wets and Foil 

Capacitors 
• Chips and Molded Miniatures for 

Surface Mount Applications 
• Molded Axials, Dipped Radials 
• MIL-Qualified to MIL-C-3965, 

39003, 39006, 49137, 55365, 
and 83439 

FILTERS 
• EMI/RFI Ceramic Filters 
• MIL-Qualified to MIL-F-15733 

and 28861 

THICK-FILM NETWORKS 
• Resistor Networks 
• R-C Networks 
• Custom Networks 
• Thick Film Hybrids 
• Surface Mount Networks 

A-C CAPACITORS 
• General Purpose 
• Motor Run Capacitors 
• Vitamin Q Snubber Capacitors 

FRANCHISED DISTRIBUTOR HEADQUARTERS LOCATIONS* 

Acacia/Deanco Hamilton/Avnet Electronics Projections Unlimited, Inc. 
Tel. 415/623-7500 Tel. 213/558-2000 Tel. 714/544-2700 
Arrow Electronics ICO-Rally Corp. Radio, Inc. 
Tel. 516/391-1300 Tel. 413/664-4951 Tel. 918/587-9123 
Bell Industries Kent Electronics Reptron Electronics, Inc. 
Tel. 317/875-8200 Tel. 713/780-7770 Tel. 813/854-2351 
Capstone Electronics Lex Electronics, Inc. Sterling Electronics 
Tel. 303/375-1300 Tel. 516/334-7555 Tel. 7131623-6600 
Dee Electronics Marsh Electronics, Inc. Summit Distributors 
Tel. 319/365-7551 Tel. 414/475-6000 Tel. 716/887-2800 
Electronic Supply Center Marshall Industries, Inc. Tri·Start Electronics 
Tel. 413/664-1086 Tel. 818/307-6000 Tel. 5161737-2200 
Falcon Electronics, Inc. Newark Electronics Corp. TTl, Inc. 
Tel. 203/878-5272 Tel. 312/784-5100 Tel. 817/740-9000 
Future Electronics, Inc. New Yorker Electronics, Inc. Wyle Labs/EMG 
Tel. 5141694-7710 Tel. 914/698-7600 Tel. 408/727-2500 

* Sprague is represented at more than 300 Distributor eranch locations. For the location 
nearest you, contact the Distributor Headquarters listed above. 

1500 

A·1138 For manufacturers' sales offices, see yellow pages EEM 1991 



I 
These symbols appear on many electricaVelectronic components distributed in the world market. They indicate that a country's standard-
setting agency has approved the design of the component and/or a testing agency has approved the performance of the component in 
meeting the standard. This page lists only those countries that have a symbol to represent their authority. 

CD Argentina (IRAM) Instituto 

~ 
Hong Kong Hong Kong Standards 'W Poland Polski Komitet 

Argentino de Racionalization de & Testing Centre Nonnalizacji Miar i Jakosci (Polish 
Materiales Committee for Standardization, 

Measures and Quality Control) 

,p ........ ' ..... Australia (SAA) Standards 

~ 
Hungary (MSZH) Magyar 

~ 
Portugal (CEP) Comissao 

iW 1 Association of Australia Szabvanyugi Hivatal (Hungarian Electrotecnica Portuguesa 
\.... l 

Office for Standard!zation) 

<® Austria (OVE) Oesterreichischer IJSt) '. India (lSI) Indian Standards STAS Romania Institutul Roman de 
Verband fur Elektrotechnik Institute "Manak Bhavan" . Standardizare (Romanian Standards 

Institute) 

18CI 
Belgium (CEB) Comite 511 Indonesia Badan Kerjasama 

~ 
Singapore Singapore Institute of 

Electrotechnique BeIge Standardisasi LIPI· YDNI (LIPI- i \ Standards and Industrial Research 
YDNI Joint Standardization 
Committee) 

ABNT Brazil (ABNT) Associ~ao 8 Iran Institute of Standards and 

* 
South Africa (SABS) South 

Brasileira de Nonnas Teonicas Industrial Research of Iran' African Bureau of Standards 

@ Canada (CSA) Canadian 
~ 

Ireland (I1RS) Institute for Spain (IRANOR) Instituto 
Standards Association Industrial Research and Standards Nacional de Racionalizaci6n y 

Normalizaci6n 

@ Czechoslovakia Urad pro 511 Israel (SII) Standards Institution ~ Sweden (SEK) Svenska 
Normalizaci a Mereni (Office for oflsrael Elektriska Kommissionen (Swedish 
Standards and Measurements) Electrotechnical Commission) 

@ Denmark (DEK) Dansk 

~ 
Italy (CEI) Comitato @ Switzerland (SEV) 

Elektroteknisk Komite (Danish Elettrotecnico Italiano (Italian Schweizerischer Elektrotechnischer 
Electrotechnical Committee) Electrotechnical Committee) Verein Postfach 

m Egypt (EOS) Egyptian 

0 Japan (JISC) Japanese Industrial <@> Turkey (TSE) Turk Standardlari 
E •• Organization for Standardization and Standards Committee Agency of Enstitusu (Turkish Standards 

Quality Control Industrial Science and Technology Institution) 

® Finland (SETI) Electrical 

S Korea, Republic of (South) 

~ 
United Kingdom (BSI) British 

Inspectorate Industrial Advance Administration Standards Institution 

(lID) France (UTE) Union Technique @J Mexico (DGN) Direcci6n General 'iU United States Underwriters 
de IElectricite de Nonnas Secretaria de Patrimonio Laboratories Inc. 

y Fomento Industrial Puente de 
Tecamachalco 

Recognized Component Mark 

!.!.!: 
Germany, Democratic 

IKE MAl Netherlands (NEC) Nederlands ® United States Underwriters Republic of (East) (ASMW) EUR Elektrotechnisch Comite 
Amt fur Standardi-sierung Laboratories Inc. 
Messwesen und Warenprufung 
(Office for Standardization, 

If1l!f1 New Zealand (SANZ) Standards EJ Venezuela CODELECTRA en Metrology and Quality Control) 
Association of New Zealand Conjunto con COVENIN Avda. 

@ Germany, Federal Republic PPal. 
of (West) (DKE) Deutsche 

~ 
Electrotechnische Kommission im 

® Norway (NEK) Norsk A Yugoslavia Federal Institute of 
DIN und VDE (Gennan 
Electrotechnical Commission of Elektroteknisk Komite (Norwegian AA Standardization 

Electrotechnical Committee) H."'-Of 
DIN and VDE) 

ELOT Greece (ELOT) The Hellenic (I) Pakistan Pakistan Standards 
. Organization of Standardization Institution 
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SPR~GUE 
GOODm~n 

GLASS AND QUARTZ 
PISTONCAPS® 

• Designed to meet MIL-C-14409D 
• QPL models 
• EXtremely stable over temperature, 

frequency, voltage, etc. 
• Cap ranges: 0.5-3.0 pF to 1.0-120 pF 
• Zero backlash multiturn adjust 

mechanism . 
• Operating temp: - 55° to + 125°C 

(models to + 200°C) 
• Q to 1500 at 20 MHz 
• Wide variety of configurations for PC 

and panel mounting 
• Voltage ratings from 500 to 5000 V 
For more information, ask for 
BulietinISG-205A. 

SAPPHIRE 
PISTONCAPS<o/ 

• Q to 4000 at 250 MHz 
• 6 mounting styles suitable for all RF 

structures 
• Designed to meet MIL-C-14409D 
• Operating temp: - 55° to + 125°C 
• Cap ranges: 0.3-1.2 pF to 0.8-8.0 pF 
• Subminiature size 
• Multiturn resolution 
• Extremely stable over temperature, 

frequency, voltage, etc. 
For more information, ask for 
Bulletin 'SG-207 A. 

CAPACITORS 

";: : .. . 
FILMTRIM® SINGLE 

TURN PLASTIC 
• Cap ranges: 1.0-5.0 pF to 25-500 pF 
• Q to 5000 at 1 MHz 
• Operating temp: 

PTFE, Polycarbonate, Polyimide: 
- 40° to + 85°C 

Polypropylene: - 40° to + 70°C 
High temp PTFE: - 40° to + 125°C 

• 6 sizes from 5 mm to 16 mm 
•. More stable with temperature than 

other single turn trimmers 
For more information, ask for 
Bulietin'SG-402E. 

MULTITURN 
PLASTIC 

• Cap ranges: 0.25-1.5 pF; 2.0-10 pF 
• Multiturn resolution at low cost 
• Q typically> 2000 to VHF 
• Temp coefficient of capacitance: 

- 50 ± 50 ppm/oC; 0 ± 200 ppm/oC 
.• Operating temp: - 55° to 125°C; 

- 40° to 100°C 
For more information, ask for 
Bulletin SG-401 B. 

For manufacturers' sales offices, see yellow pages 

MICA 
COMPRESSION 

1500 

• Cap ranges: 2.5-7.0 pF to 1400-3055 pF 
• Q to 600 at 1 MHz 
• Rated working voltage to 500 V 
• Can handle higher RF currents 
• Operating temp: - 35° to 85°C 
• 8 mounting styles for PC, panel, and 

bracket mounting 
For more information, ask for 
Bulletin SG-500B. 

AIRTRIM® SINGLE TURN 
AIR DIELECTRIC 

• Cap ranges: 1.0-3.7 pF to 2.9-24.0 pF 
• Q typically 8000 at 1 MHz; 4000 at 100 

MHz; 1500 at 200 MHz 
• Operating temp: - 55° to 85°C 
• Temp coefficient as low as 10 ± 10 

ppm/oC 
.2 sizes and 10 mounting 

configurations for printed circuit and 
panel mounting 

• Machined from solid brass 
For more information, ask for 
Bulletin SG-600A. 

EEM 1991 
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SPR~GUE 
GOODm~n 

MEllLREDINDUCTDRS 
&ILCTUNERS 

Metalized Inductors 
• Variables (± 10%): overlapping ranges 

from 0.29 to 1.5 IlH 
• Fixed: 0.05 to 2.00 IlH 
• Min. SRF to 900 MHz, Min. Q to 200 
• Temperature coefficient only ± 10 

ppm/DC over - 55° to + 125°C 
LCTuners 
• Series resonant with SRF from 150 to 

725 MHz in 4 ranges 
• Parallel resonant with SRF from 170 

to 1000 MHz" in 5 ranges 
• Temperature coefficient less than 40 

± 30 ppm/DC over - 55° to + 125°C 
For more information, ask for 
Bulletin SG:700A. 

TUNING TOOLS 
• Nine models for lab and production use 
• Hardened and plated steel tips 

Widths: 0.100" (2.54 mm) and 
0.087" (2.21 mm) 

Thickness: 0.020" (0.51 mm) and 
0.015" (0.38 mm) 

• All plastic models 
Tips: 0.100" (2.54 mm) 

x 0.014" (0.36 mm) 
and 0.187" (4.75 mm) 
x 0.020" (0.51 mm) 

For more information, ask for 
Bulletin SG-206. 

CAPACITORS 

• 
SURFCOIL® 

SMT INDUCTORS 
• Inductance from 10 nH to 1 mH 
• 8 model series in 3 sizes: 

2.5x2.0x 1.6 mm 
(0.098" x 0.079" x 0.063") 
3.2 x 2.5 x 2.2 mm 
(0.126" x 0.098" x 0.087") 
4.5 x 3.2 x 3.2 mm 
(0.177" xO.126" x 0.126") 

• Shielded, unshielded, ferrite core and 
nonmagnetic models 

• Operating temp: - 20° to + 85°C 
• Carrier and reel standard 
• Fully encapsulated 
For more information, ask for 
Bulletin SG-800B. 

WIREWOUND 
INDUCTORS 

• Epoxy conformally coated 
• Inductance values from 0.22 to 1000 IlH 
• Low price 
• Four sizes: 

0.157" D x 0.413" long and 0.29" long 
(4 mm D x 10.5 and 7.5 mm) 
0.110" DxO.295" (2.8 mm Dx7.5 mm) 
and 0.165" DxO.256" 
(4.2 mm D x 6.5 mm) 

• Available with axial, radial, and 
vertical leads, bulk pack and taped 

• Self resonant frequences to 300 MHz 
• High Q (typically> 45, depending on 

model) 
• Temperature Range: - 20° to + 80°C 

·For more information, ask for 
Bulletin SG-900. 

For manufacturers' sales offices, see yellow pages 

SURFTRIM® 
SURFACE MOUNT 

• 2 sizes: 
3.2x4.5x 1.6 mm 
4.0 x 4.5 x 2.7 mm (sealed) 

• 4 mounting configurations 
• Carrier and reel or bulk pack 
• 1.7 to 50 pF in 7 cap ranges 
• Operates to 85°C 
For more information, ask for 
Bulletin SG-305C. 

1500 

• -~ :-;;, 
CERAMIC DIELECTRIC 

Rugged 5 & 7 mm types 
• Operating temp: - 55° to + 125°C 
• Cap ranges: 1.3-2.0 pF to 12-160 pF 
Miniature types suitable for hybrids 
• Operating temp: - 25° to + 85°C 
• 3 series: 2.0 x 1.2 mm; 3.0 x 1.5. mm; 

5.0x2.0mm 
• Cap ranges: 2.5-10 pF to 5.5-40 pF 
Microwave types 
• Operating temp: - 55° to 85°C 
• Cap ranges: 0.5-2.0 pF; 1-4.0 pF; 

2.0-10 pF 
• Q > 500 at 100 MHz 
Plastic encased 4 x 4.5 mm and 
5mmtypes 
• Designed for volume applications 
• SMT and printed-thru-hole models 
• Cap ranges: 1.7-3.0 pF to 10-50 pF 
For more information, ask for 
Bulletin SG-305C. 



SUPER TIME SAVER! 

Do you work with ICs? Do you have trouble finding the 
. IC you need? Are you sick and tired of sifting through . 

. dozens of manufacturers' data books? Do you have 
trouble comparing one set of specs to another? Are you sick 
and tired of wasting time? 

Do we have good news for you! Get your hands on the latest 
annual copy of the IC Master. The Master will save you both 
time and money. Here's how. 

The Master lists every single IC you can buy. Better yet, the 
Master lists ICs by function. You know what you want to do. 
The Master tells you who makes what for what you want to do. 

There's more! The Master lists every known alternate source to 
every integrated circuit. If somebody makes a substitute for an 
IC, the Master tells you. And fast! 

Want to fmd a custom or semicustom IC? The Master tells you 
who the manufacturers are, what their capabilities are, and 
what design tools you need. 

Looking for a distributor or a local sales office? The Master 
tells you where they are. Got a technical problem? The Master 

tells you who to call. Can't figure out a part number? The 
Master tells you how the part number systems work. 

There's more! The Master has a section on microprocessor 
development tools with complete performance parameters. 
There's another section on programmable logic devices giving 
you everything from output configuration to PLD development 
systems. 

Want to know if there's an application note available on a 
given part? The Master tells you! 

If your question has anything to do with integrated circuits, you 
need the IC Master. Subscribe now by calling (516) 227-1314. 
Ask for Marie Botta. Tell Marie you need the Master now. 

If you prefer, write to Marie, Hearst Business 
Communications, 645 Stewart Ave., Garden City, NY 11530. 
She'll mail you the IC Master subscription form right away. 

And, if you tell her you saw it in the 1991/92 EEM, she'll take 
$10 off the subscription price! 

Ie MASTER 



1500 CAPACITORS 1500 r.r Tansitor CAPACITORS 
ELECTRONICS, INC. 

• WET SLUG TANTALUM 
• SOLID TANTALUM, SUB-MINIATURES 
• CHIP & SURFACE MOUNT 
• ALUMINUM ELECTROLYTICS 

WETSLUG,METALCASETANTALUMS 

Tansitor is Listed as a Qualified 
Source For the Styles Below: 
MIL-C-3965 CL64-67 Type W silver case. 
MIL-C-39006/9 CLR65 Type W silver case. 
MIL-C-39006/22, TYPE AQ: MIL-C-39006/25, TYPE AR-both double 
seal-elastomer & glass to tantalum hermetic. TYPE AT also qualified 
to /22 & 125 compression seal and very low ESR. 

1.7 IlF to 2200ilF 
6 to 125 Vdc 

-55 C to + 85C, 
Derated to 125C 

TYPES AQ, AR & AT all tantalum are qualified for Hi Shock & Vibration, suffix H. 

CUSTOM CAPACITORS ARE OUR SPECIALITY: e.g. 221lF to 22000 IlF: 6-125 Vdc 
High Operating Temperature: 1 000 Hours @ 200C 

POLARIZED & NON POLARIZED TANTALUM FOILS 

Equivalent Military Specifications Include 
MIL-C-3965: CL 30-33 & CL 51-54 

SOLID TANTALUM SUBMINIATURES 
CORDWOOD & MODULAR 
POLAR & NON POLAR 
Qualified to MIL-C-49137 
Styles CX 06 & CX 16 

DIPPED 
There are four axial lead styles 

0.151lF to 3500 IlF 
15 to 450 Vdc 

0.0011lF to 470llF 

2 to 50 Vdc 

0.11lF to 680llF 
3to 50 Vdc 

SURFACE MOUNT CHIPS 

O.1IlF to 100ilF 
4to 35 Vdc 

ALUMINUM ELECTROLVTICS 
Axial, Radial, Plug-in & Solder Tag 
Standard, Sub & Micro-Miniature 
Operating Temperature to 105C 

11lF to 330llF 
4to 50 Vdc 

0.11lF to 47000llF 
6.3 to 450 Vdc 

Low Leakage 
and low ESR 

P.O. Box 230 West Road, Bennington, VT 05201 
Tel.: (802) 442-5473 FAX: (802) 447-1297 
Telex: 954007 Tansitor VT 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1143 



1500 CAPACITORS 1500 

CERAMIC CAPACITORS 
TDK CORPORATION OF AMERICA 1600 FeehanviUe Drive, Mount Prospect, IL 60056, U.S.A. Phone: 708-803-6100 INDIANAPOLIS Phone: 317·872'{)370 NEW YORK Phone: 518-625'{)151 LOS ANGELES 
Phone: 213·539-6631 DETROIT Phone: 313-462·1210 NEW JERSEY Phone: 201·736'()023 BOSTON Phone 508-624-4262 HUNTSVILLE Phone: 205-464-0222 GREENSBORO Phone: 919-292·0012 DALlAS 
Phone: 214-508-9800 SAN FRANCISCO Phone: 406·437·9585 
GERMANY.FRANCE.ITAL Y .U.K •• KOREA. TAIWAN.HONGKDNG.SINGAPORE. THAiLAND.P.R. OF CHlNA.BRAZIL TDK CORPORATION Tokyo, Japan· 

DIMENSIONS FOR CLASS I AND II 
3.5 max.; 50V 3.& max. 

(.157) 

~s 
a.. q~ 
... LO...;. 

~.~4~ax.;500V ~!1IDmax. (V'
140

) 

",0.6±0.OS 

1ll0.5±0.OS 
(.020) 

5±0.8 ~g (.0240) 
(.200) .,;~ 

'P: Coating on leads shall not extend 
beyond the cenler of kink. 

Dimensions in mm (inches) 

CERAMIC DISC CAPACITORS-CLASS I, 50Y 
Dimensions mm (inches) Rated capacitance (pF) 

Lone lead TC*:CH RH UJ SL 
D F (0±60) (-220±60) (-750±120) e~ 

~ 1 to 39 1 t039 21068 110120 

~ 2.5±1 (.100) 471068 471068 8210120 15010220 

6(.24) 82 82 150 270 

~ 100 100,120 180 330 

~ 120,150 150 220,270 390,470 

~ 5±1 (.200) 180,220 180,220 330,390 560,680 

~ 270 270 470 820 

10(.39) 330 560 1000 

*ppml"C 

CERAMIC DISC CAPACITORS-CLASS II, 50Y 

Dimensions mm (incheS) Rated capacitance (pF) 

Long lead 
TC:B(±10%) D(~~%) F( ~~%) 

D F 

~ 10010 1200 1000,1500 1000, 2200, 4700 

~ 2.5±1 (.100) 1500,1800,2200 2200,3300 10000 

6(.24) 2700 4700 

~ 3300 

~ 3900,4700 6800 22000 

~ 5±1 (.200) 5600,5800 10000 

~ 8200 15000 

10(.39) 10000 47000 

CERAMIC DISC CAPACITORS-CLASS II, 500v 
Dimensions mm (inches) Rated capacitance (pF) 

Lon!llead 
TC:B(±lO%) E(~~%) 

D F 

~ 10010 1000 1000 

~ 1200,1500 

~ 5±1 (.200) 1800,2200 2200 

10(.39) 2700 

11 (.43) 3300,3900 4700 

CERAMIC SEMI-CONDUCTIVE CAPACITOR-CLASS III, 
16V, 25V, 50V Rated 

Dimensions mm (inches) capacitanceType 
3.5 (.138) (pF) 

D F 

4.5(.18) 2.5(.09) 22000 

5 (.20) 2.5 (.09) 33000 

16Vdc 
6 (.24) 5 (,20) 47000 

TC: X 6.5 (.26) 5 (.20) 68000 
(±15%) 7.5{.30) 5 (.20) 100000 

0.5±0.05 9.5 (.37) 5 (.20) 150000 

(020) 11 (.43) 5 (.20) 220000 

4.5 (.18) 2.5 (.09) 1000 to 
10000 

8845 

5 (.20) 2.5 (.09) 15000 

25Vdc 6 (.24) 5 (.20) 22000 

R TC'X 5 (.20) 33000 (±i5%) 6.5 (.26) 
7.5 (.30) 5 (.20) 47000 

9.5 (.37) 5 (.20) 68000 

~6 
11 (.43) 5 (.20) 100000 

10000, E1i:j 25Vdc 4 (.16) 2.5 (.09) 
I.O~ 

<1>0.6 ± 0.05 TC: F 
22000 

~S 6 (.24) 5 (.20) 
+1° (.024) (:~%) 
1.O:i 8 (.31) 5 (.20) 

4.5(.18) 2.5(.09) 
50Vdc 

'P: 8845 1.5 max., 8C45 2 max. TC:F 5 (.20) 2.5 (.09) 

Dimensions in mm (inches) e:::,%) 7 (.28) 5 (.20) 

10 (.39) 5 (.20) 

ULTRA HIGH-VOLTAGE CAPACITORS 
UHV-1A-12A UHV-221A-253A 

aCA~dB ti1 rn ~ tij EId 

47000 

100000 

10000 SC45 

22000 

47000 

100000 

Rated 
VOltage Part No. 
(kVdc) 

Rated Capacitance 
capacitance tolerance 

Dimensions in mm (inches) 

(pF) (%) D T L 

UHV-1A 1400 38(1.50) 

20 UHV-2A 2500 48(1.89) 19(.75) 23(.91) 

UHV-3A 4000 60(2.36) 

UHV-4A 940 38(1.50) 28(1.10) 

30 48(1.89) 
26(1.024) , 60 (2.36) 22 (.87) 

UHV-5A 1700 

UHV-6A 2700 

UHV-7A 700 38(1.50) 

40 UHV-SA 1300 48 (1.89) 28 (1.10) 32(1.26) 

UHV-SA 2000 60(2.36) 

UHV-1DA 560 38(1.50) 

50 UHV-l1A 1000 48(1.89) 31 (1.22) 35(1.38) 

UHV-12A 1700 60(2.36) 

UHV-221A 200 ±10 20 (.79) 

20 
25(.98) 

23(.91) 30(1.18) 19(.75) 
400 

700 

UHV-222A 

UHV-223A 

UHV-224A 1000 34(1.34) 

UHV-231A 200 25(.98) 

30 UHV-232A 400 30(1.18) 22(.87) 26(1.02) 

UHV-233A 700 34(1.34) 

UHV-241A 100 20 (.79) 

40 UHV-242A 200 25(.98) 28 (1.10) 32(1.26) 

UHV-243A 400 34(1.34) 

UHV-251A 100 20(.79) 

50 UHV-252A 200 30 (1.18) 31 (1.22) 35(1.38) 

UHV-253A 400 34(1.34) 
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1500 CAPACITORS 1500 

MULTILAYER CERAMIC CAPACITORS 
TDK CORPORATION OF AMBlICA 1600 FeehanviUe Drive, Moont Prospect, IL 60056, U.S.A. Phone: 7Q8.803-6100 INDIANAPOLIS Phone: 317·872·0370 NEW YORK Phone: 516-625·0151 LOS ANGELES 
Phone: 213-539·6631 DETROIT Phone: 313·462·1210 NEW JERSEY Phone: 201-736-0023 BOSTON Phone 508·624-4262 HUNTSVILLE Phone: 205·464-0222 GREENSBORO Phone: 919-292-0012 DALLAS 
Phone: 214·506·9800 SAN FRANCISCO Phone: 408·437·9585 
GERMANY .FRANCE.ITAL Y .U,K .• KOREA. TAIWAN.HONGKONG.SINGAPORE. THAILAND.P .R. OF CHINA. BRAZIL TDK CORPORATION Tokyo, Japan 

MULTILAYER CERAMIC OIIP CAPACITORS 
Shapes and dimensions Dimensions in mm (inches) 

Type (EIA) W Tmax. 
Cl005 (CC0402) 1.0:t0.05(.039) 0.5 ± 0.05 (.020) 0.5(.020) 

~T 
C16DS (CC0603) 1.6+0.1 (.063) 0.8 ± 0.1 (.031) 0.9(.035) 

C2O,2 (CCDS05) 2.0 ~g:~ (.079) '.25:t0.2(.050) '.45(.057) 

fr. C3216(CC1206) 3.2 + 0.2 (.126) '.6±0.15(.063) '.3(.05) 
C3225 (CC121 0) 3.2+0.4(.126) 2.5:t0.3(.098) 1.9(.075) 
C4532(CC1812) 4.5 + 0.5 (.177) 3.2+0.4(.'26) 1.9(.07§ 
C5650 (CC2220) 5.6 + 0.5 (.220) 5.0+0.5(.'9Zl 1.9(.075) 

Temperature compensation, 50V, 25V 
Type Rated Temperature Raled capacitance (pF) 

vollage(V) characteristics T=o.s+O.05(mml T=0.6±0.15!mm) T=O.B+O.l (mm) T=0.B5+0.15(mm) T=1.1+0.2(mm) T=1.25+0.2(mm) 

Cl005 25 
COG 0.5 to 120 

(EIA; CC0402) SL 0.5to33O 
COG 0.510330 
PH 0.5 to 180 
RH 0.5to220 

Cl60B 50 SH 0.5 to 270 (EIA; CC0603) 
TH 0.510330 
UJ 0.5t0470 
SL 0.5tol000 
COG 0.510390 43010680 750101100 
PH 0.510300 33010470 51010820 

C2012 50 
RH·SH 0.510390 43010560 620101000 

(EIA; CCOB05) TH 0.510510 56010680 750101000 
UJ 0.5 to 560 620101000 1100101300 
SL 0.5101200 1300101800 2000102700 
COG 0.5101000 1100101800 2000,2200 
PH 0.510560 620101000 1100101500 

C3216 50 
RH 0.510820 910101600 1600102200 

(EIA; CC1206) SH.TH 0.5101000 1100to1800 2000102700 
UJ 0.5101200 1300102200 2400103300 
SL 0.5 to 2700 3000104700 5100106800 

C3225 50 
COG 2400 to 3000 3300103900 

(EIA; CC1210) SL 7500 to 9100 1000010 12000 

C4532 50 
COG 4300 to 5600 6200 to 8200 

(EIA; CC1812) SL 1300010 20000 22000 10 30000 

CS650 50 
COG 9100,10000 110001015000 

(EIA; CC222O) SL 33000 10 39000 

High dielectric constant, 50V, 25V, 16V 

Type Raled Temperature Raled capacltanco (pF) 
voltage (V) characteristics T - O.S ± 0.05 (mm) T - 0.6+0.15 (mm) T_0.8+0.1 !mml T=0.B5+0.15(mm) T_l.l±0.2(mm) T=I.25+0.2(mm) 
25 

X7R 
220 to 4700 

Cl005 16 5600 to 10000 
(EIA; CC0402) 25 

Y5V 
1000 to 15000 

-'6--- 22000,33000 
50 2201015000 
25 X7R 8200 to 15000 

16 
12000 to 47000 

CI60B X7S 22000 to 68000 (EtA; CCOB03) 
50 1000 to 33000 
-25--- Y5V 33000 
16 47000 to 150000 
50 470 to 22000 27000 to 39000 47000 to 56000 
25 X7R 120001022000 27000 to 39000 47000 to 56000 

C2012 16 
(EIA; CCOB05) 

25 Y5V 
16 
50 
25 X7R 

16 
180000 to 270000 470000 

C3216 X7S 68000 to 270000 33000010470000 580000, 680000 (EIA; CCI206) 
SO 4700 to 100000 150000 220000 
25 Y5V 47000 10 100000 150000 220000,330000 
-'6--- 220000 to 470000 680000, 1000000 1500000, 2200000 

C3225 SO 
X7R 180000, 220000 

(EtA; CC1210) Y5V 330000 470000 

C4532 SO 
X7R 270000, 330000 390000 

(EtA; CC1B12) 

C5B5O 50 (EtA; CC222O) 

Highdielectric constant, base metal electroded, 5OV, 25V 

Typo Raled Temperature Raled~itanc0!l!~ 
IIOltage(V) characteristics T=0.6+0.1S(mm! T=0.8+0.1 (mm) T-0.8S+0.1S(mm! T_l.l+0.2(mm! 

CI8D8 _50 __ 
YSV 

10001022000 
(EIA; CCOB03) 25 33000 

C2012 _50 ___ 
YSV 

47001033000 47000 
(EtA; CCOBOS) 25 22000 1047000 68000, 100000 

C3216 _SO ___ 
Y5V 

4700 10 68000 100000 lSOooo 
(EIA; CC12OB) . 25 22000 to 1 00000 lS0000 220000 
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1500 CAPACITORS 1500 

MULTILAYER CERAMIC CAPACITORS 
TDK CORPORATION OF AMERICA 1600 Feehanville Drive, Mourn Prospect, IL 60056, U.S.A. Phone: 708-80:Hl100 INDIANAPOLIS Phone: 317·872·0370 NEW YORK Phone: 516-625-{)151 LOS ANGELES 
Phone: 213-539-6631 DETROIT Phone: 313-462·1210 NEW JERSEY Phone: 201-736·0023 BOSTON Phone 508-624-4262 HUNTSVILLE Phone: 205-464'()222 GREENSBORO Phone: 919·292'()012 DALLAS 
Phone: 214·506-9800 SAN FRANCISCO Phone: 408-437·9585 
GERIlANY.FRANCE·ITALY·U.K.·KOREA.TAlWAN.HONGKONG·SINGAPORE.THAILAND.P.R. OF CHINA. BRAZIL TOK CORPORATION Tokyo, Japan 

LARGE-CAPACITANCE MUL TILAVER 
CERAMIC CHIP CAPACITORS 

Shapes and dimensions Dimensions in mm (inches) 
Type L W T max. a 

HC8050 B.0±1.5 5.0±0.B 6.0 (.236) 1.5±0.B 

~T 
(.315) (.197) (.059) 

HC1063 10.0±1.5 6.3±0.B 6.0 (.236) 1.5±0.B 

fr. 
(.394) (.24B) (.059) 

HC1280 12.5±1.5 B.O±O.B 6.0 (.236) 1.5±0.B 
(.492) (.315) (.059) 

HC1612 16.0±1.5 12.5±0.B 6.0 (.236) 1.5±0.B 
(.630) (.492) (.059) 

Capacitance ranges {,tF) 

Type 16V 25V 50V 75V 

HC8050 6.8 3.3 3.3 1.5 

HC1063 10 4.7,6.8 4.7 2.2 
HC1280 15, 22 10 6.8, 10 3.3, 4.7, 6.8 

HC1612 33, 47 15, 22 15, 22 10 
TC: +20, -30% (-25- +85°C) 

DIPPED AXIAL LEADS-DA12, DA13 

DA12 • 
DA13 -

Capacitance (pF) 

TC COG SL 
Type 

WV 50V (lH) 50V (lH) 

DA12 O.S to 1,100 O.Sto 2,700 

DA13 1,200 to l,SOO 3,000 to 4,700 

Capacitance Up to 10pF Over 10pF 
tolerance ± O.SpF(D), ± 0.2SpF(C) ± 10%(K), ±S%(J) 

Reel 

Dimensions, mm (inches) 
Type 

Lmax. Dmax. 

DA12 4.3 (.17) 2.54 (.10) 

DA13 6.6 (.26) 2.54 (.10) 

X7R 

50V (lH) 

1,000 to 39,000 

47,000 to 100,000 

±10%(K) 
±20%(M) 

75 
(2.95) 

~H 
~ 

a I 

lmin 
0.5 :,:glx, (.02) 25 (.98) 

25 (.98) 

Y5V 

SOV (lH) 

4,700,6,800, 10,000, lS,OOO, 
22,000, 33,000, 47,000, 68,000, 
100,000 

lS0,OOO, 220,000 

+BO%(Z) 
-20% 

Dimensions in mm (inches) 
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1500 CAPACITORS 1500 

MULTILAYER CERAMIC CAPACITORS 
TDK CORPORATION DF AMSiICA 1600 Fee/1anville ~rive, Mount Prospect, IL 60056, U.S.A. Phone: 708-803-6100 INDIANAPOLIS Phone: 317-872-0370 NEW YORK Phone: 516-625-0151 LOS ANGELES 
Phone: 213-539-6631 DETROIT Phone: 3t3-462-1210 NEW JERSEY Phone: 201-736-0023 BOSTON Phone 508-624-4262 HUNTSVILLE Phone: 205-464-0222 GREENSBORO Phone: 919-292-0012 DALLAS 
Phone: 214-506-9800 SAN FRANCISCO Phone: 408-437-9585 
GERMANY .FRANCE.ITALY .U_K_ ·KOREA. T AlWAN.HONGKONG.SINGAPORE. THAILAND.P_R_ OF CHINA. BRAZIL TDK CORPORATION Tokyo, Japan 

DIPPED RADIAL LEADS-FD11, FK11, FK16, FK20, FK22, FK26, FD23 
Lead space 2.5·mm (.Q98 inches) FK11 

#" 5.0 

~~~;:::::/!Jl , ~l 1 S.5max. 
(.216) 

~05 +3 
(.0197) Zl ~17) 

FD11 
~ 

FK16 

Ca~acitance (~F) 

Type TC COG SL X7R.Y5R Y5V 
WV 5OV(1t!} 5OV(1HI 5OV(1H) 25V(1EI 5OV(1HI 25V(1EI 

FD11 0.5t0560 0.5to 1,800 1,000 to 22,000 27,000 to 39,000 10,000,15,000,22,000 68,000 to 100,000 
33,000,47,000 

FK16 0.5 to 680 0.5 to 2,700 1 ,000 to 47,000 56,00010100,000 10,000,15,000,22,000 150,000,220,000 
33,000,47,000,68,000 
100,000 

FK11 750103,300 3,000 to 8,200 56,00010150,000 180,000 150,000,220,000,330,000 
Capacitance 0.51050'b" Over10pF ± 100/o(K), ± 20%(M) ~~g %(Z) tolerance ±O.SpF( ), ±2SpF(C) ± 10%(K), ±S%(J) 

61010pF 
±0.5pF(D), ±1.0pF(F) 

Lead space 5.0 mm (.197 inches) FK26 FK20 FK22 FD23 
,"'"'\ 10 mal{ 

#""- , ... fj;.5.5~ 

·1Z~1 " n ~(.19;) ~~~7~ ,,# !:::-'1 ,. 
,~ ~1.,m .. ,0 ~17'~' FQza lOmax. 

,(.216) +,.275) (.394) 

[ 1 f 1 
00.5 t 7±2 '110.5 7±2 00.5 7±2 
(.0197) 1(276) (019?) ~(.276) (.019n '(.276) 

< . 1 DimenSions In mm (irches) 

Capacitance (pF) 
Type TC COG SL X7R.YSR Y5V 

wv 5OV(1HI 5OV(1HI 5OV(1HI 25V (1EI 5OV(1HI 25V(1EI 
FK26 0.510680 0.5t02,700 1,0001047,000 56,00010100,000 10,000, 15,000, 22,000 1S0,000 to 220,000 

33,000,47,000,68,000 
100,000 

FK20 7S0 10 3,300 3,000108,200 56,00010150,000 180,000 150,000,220,000, 
330,000,470,000 

FK22 3,800 to S,600 9,100to 18,000 180,000 to 270,000 330,000 470,000,680,000 1,500,000 (1.51'F) 
1,000,000 (11'F) 

FD23 6,200 to 27,000 20,000 to 86,000 330,00010820,000 1 ,SOO,OOOlo 4,700,000 

Capacitance O.SloSOpF Over10pF ±10%(K), ±20%(M) ~gg%(Z) tolerance ±O.SPFf)' ±2SpF(C) ± 10%(K), ±5%(J) 
61010p 
+ 0.5pF(D), + 1.0pF(F) 

DIPPED RADIAL LEADS-FD31, FK33, FD41 
FD31 Lead space 10.0 mm (.394 if)ches) Lead space 7.5 mm C.295 inches) FK33 FD41 

'C?,~ 1-2.5", 

\::.!$J~52~'Fax. ~. 10.0 max. ~~~I-(.
49

2) ~':1 
";t<:,")?-M,LFO'-3-,4;6' ~\<!~~IJ394) ""1T75 c,. Fotl T,,' .• 29.52}m~ . 

. max. FK33 I. max I 
j(.256) t~~:1 f 

~O.5 l r~i6) ~g,597) j (.276) ~O.64 I r.~i6) 
(.0197) (.0252) O,menslons In mm (Inches) n 

CapaCitance (pF) 
Type TC ~C~OG~~ __________ ~S~L __ ~ ___________ X~7~R~-Y~S~R~ ________ ~ __ ~ ____________ Y~S~V~ ______________________ ___ 

WV SOV(1 HI 50VP H) SOV(1HI 25VP E! SOVP HI 2SVP E) 
FD31 7S0 to 3,300 3,000 to 8,200 S6,000 to 1S0,000 180,000 100,000, 150,000 

220,000, 330,000 
470,000 

FK33 3,600 to 5,600 

FD41 
Capacitance 
tolerance 

Reel 

30,000 to 33,000 
±10%(K) 
±S%(J) 

9,1 00 to 22,000 

7S,000 to 100,000 

180,000 to 330,000 

1,000,000 to 1,200,000 
±20%(M) 
±10%(K) 

390,000 

Ammo-pack 

470,000, 680,000 
1,000,000 (lpF) 
6,800,000 (6.8I'F) 

+80%(Z) 
-20 

Sa 

IICt 

1,500,000 (,1.5pF) 

~ 3 Dimensions in mm (inch~s) 
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CAPACITORS 1500 

Product Selection Guide for Aluminum Electrolytic Capacitors 

'a C '0 .. 0 
'a i e Rated Nominal Load Life c 

~ ~ Terminal Voltage Capacitance Series Features (R indicates with ·c 1: ::J Type Range Range Ripple Current) w '&i ~ I '2 '0 (VDC) (J.lF) 
°C Hours z i III 

MF Low profile, for reflow 85 2,000 • • • SMD 4-50 0.1-150 
Gl_ 
ue MFK Low profile, for reflow 105 1,000-2,000 • • • SMD 6.3-50 0.1 -33 (1,000) 
-!:::s 
:::sO MV Forreflow 85 1,000-2,000 • • • SMD 4-50 0.1-220 
(I)~ 

MVK For reflow SMD 105 1,000-2,000 • • • 6.3-50 0.1-470 

SREC 5mmheight 85 1,000 • • Radial 4-50 0.1-100 

KRE 5mmheight 105 1,000 • • Radial 4-50 0.1-100 

SRAC 7mm height 85 1,000 • • Radial 4-63 0.1-470 
0> 

;::== KMA 7mmheight 105 1,000 • • Radial 4-63 0.1-220 .se 
11.. SRC 9-20 mm height 85 1,000 • • Radial 6.3-50 0.1-3,300 

SRG 7-25 mm height 85 1,000-2,000 • • Radial 4-50 0.1-10,000 

KRG 7-25 mm height 105 1,000 • • Radial 6.3-50 0.1-10,000 

LLA Low leakage current 85 1,000 • • Radial 6.3-50 0.1-15,000 

KMC General purpose 105 1,000-2,000 • Radial 6.3-250 0.47-10,000 

e~ SME General, miniaturized 85 2,000 * Radial/Axial 6.3-400 0.1-2,200 

~e- KME General, miniaturized 105 1,OOOR * Radial/Axial 6.3-400 0.1-2,200 
O>:::J 

I!! (!)Il. SMG General, miniaturized 85 2,000 • • * Radial 6.3-450 0.1-2,200 :::s - KMG General, miniaturized 105 1,OOOR • • * Radial 6.3-450 0.1-2,200 all 
'2 

General, bi-polar Radial i SME-BP 85 2,000 • • 6.3-100 0.47-6,800 
Oi KME-BP High temperature, bi-polar 105 1,000 • • Radial 6.3-100 0.47-6,800 
~ SM-NP General, bi-polar 85 1,000 Axial 6.3-50 4.7-2,200 iIi 

KSA-BP For horizontal deflection 105 1,OOOR Radial 50 2.2-15 

Q) 
i!' 

SXE General 105 1,000-2,000 • Radial 6.3-100 1.5-15,000 
U 
c = KMF General 105 2,000-5,000 R • • • Radial 6.3-100 0.47-15,000 ~~~ii 

..J 8.:I: ~ LXF General, long life 105 2,000-15,000 R • • • Radial 10-63 3.3-8,200 
E a: SXG Lowest impedance 105 1,000-2,ooOR • • • Radial 10-63 3.3-8,200 

~ 
LX General, long life 105 5,000 • Radial 100-250 0.47-68 

-a,:B LXA General, long life 105 5,000-7,000 • Radial 10-63 0.47-4,700 
£:l11 GX 130·C 130 1,000 Radial/Axial 10-63 0.47-1,000 Q) 

a: 
GXC 130·C 130 1,000 • • Radial 10-63 0.47-1,000 

0> SMG General, 20-40 mm height 85 2,000 • • * Radial 6.3-450 22-39,000 u" 
~~~ KRF 20-50 mm height 105 1,000 • • Radial 10-250 68-39,000 

~~~ RI Low impedance 105 2,000 • Radial 7.5-250 15-16,500 c. .. 
(3..J RIA Low impedance 105 5,000 • Radial 6.3-250 56-33,000 

SMG General purpose 85 2,OOOR Lug 160-450 68-1,800 
~~ KMG General purpose 105 2,OOOR Lug 160-450 68-1,800 .. 0 
cc. 

" 
Q)~ SMH General, miniaturized 85 2,OOOR • Lug 6.3-450 56-100,000 

I!I (!)a: 

en KMH General, miniaturized 105 2,OOOR • Lug 6.3-450 68-82,000 
GI VD For VDE specifications 105 2,OOOR • • Lug 250 82-2,200 e' 
j .i!' LXG Long life 105 5,OOOR • • Lug 10-400 56-47,000 .J::= o,c TXG Long life 105, 1 0,000 R • • Lug 10-250 150-47,000 £:l11 

Q) 
GX-VH 130·C 130 1,000 Radial 10-250 56-18,000 a: 
RIL Long life, low impedance 105 30,OOOR • • Radial 10-250 33-15,000 

]liS. EL For electronic ballast 105 5,OOOR • Radial/Lug 160-350 22-330 
Uc. FTK Flat shape 105 2,000 Radial 200,400 33-560 8.< 
III PH For photoflash 55 - Radial/Lug 330 60-1,200 

AWE For inverter 85 2,OOOR • Screw 350-550 100-12,000 
~GI RWF For inverter, high ripple 85 5,000R • • Screw 350-450 2,700-15,000 1!!C1. 
/I,~ KME General purpose 105 2,000R Screw 10-400 220-680,000 

LX Long life 105 5,000R • • Screw 10-450 220-330,000 

t;t~ UNITED * Some models in the series are not solvent-proof. 

CHEMI-CON 9801 West Higgins Road, Rosemont, Illinois 60018 TEL 708-696-2000 FAX 708-640-6341 
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1500 CAPACITORS 1500 

~E!i1:1:I1 METALLIZED POLYESTER CAPACITORS 

SPECIFICATIONS 
DIELECTRIC WITHSTANDING VOLTAGE 
200% of rated voltage applied through a minimum limiting resistance of 100 OhmsIVolt. 
Duration of voltage stress shall be 15 seconds minimum and 1 minute maximum at 25°C. 

TEMPERATURE RANGE 
-55°C to +85°C with full rated voltage applied. To + 125°C with 50% of rated voltage. .018 .203 .40 .234 .65 .328 .65 

.022 .218 .40 .250 .65 .375 .65 

INSULATION RESISTANCE 
.0'Z1 .171 .40 .234 .40 .265 .65 .390 .65 
.033 .187 .40 .265 .40 .296 .65 .437 .65 

At 25°C after 2 minutes of electrification at rated voltage of 500 VDC, whichever is less, the .039 .187 .40 .203 .53 .234 .90 .328 .90 
minimum product of Insulation Resistance and Capacitance shall be 30,000 megohms- .047 .203 .40 .218 .53 .265 .90 .375 .90 
microfarads, but need not exceed 30,000 megohms. .056 .218 .40 .234 .53 .265 .90 .390 .90 

.068 .250 .40 .250 .53 .296 .90 .437 .90 

DISSIPATION FACTOR .082 .187 .53 .265 .53 .328 .90 .468 .90 
.1 .203 .53 .281 .53 .343 .90 .515 .90 

Shall not exceed 1.0% when measured at 25°C and 1000 Hz, ± 20 Hz. See characteristic .12 .218 .53 .312 .53 .328 1.18 .453 1.18 
curves for D.E ratings at other temperatures. .15 .234 .53 .343 .53 .343 1.18 .515 1.18 

.18 .187 .40 .250 .53 .296 .65 .375 1.18 .562 1.18 
CAPACITANCE AND TOLERANCE .22 .203 .40 .234 .65 .328 .65 .406 1.18 .625 1.18 

.27 .171 .40 .218 .40 .250 .65 .359 .65 .453 1.18 .687 1.18 
Shall be measured within the tolerance limits specified. Measurements will be made at .33 .187 .40 .234 .40 .265 .65 .406 .65 .437 1.45 .656 1.45 25°C and 1000 Hz, ±20 Hz. .39 .203 .40 .250 .40 .281 .65 .437 .65 .468 1.45 .703 1.45 

.47 .218 .40 .187 .53 .. 312 .65 .468 .65 .515' 1.45 .781 1.45 
LIFE TEST .56 .250 .40 .203 .53 .343 .65 .406 .90 .546 1.45 '.843 1.45 

Shall withstand 140% of rated voltage at 85°C for 250 hours. One failure in twelve shall be 
.68 .171 .53 .218 .53 .375 .65 .437 .90 .609 1.45 .921 1.45 

permitted. .82 .187 .53 .250 .53 .359 .78 .406 1.18 .593 1.70 .906 1.70 
1.00 .203 .53 .218 .65 .390 .78 .437 1.18 .656 1.70 1.000 1.70 

CAPACITANCE STABILITY (DRIFT) 
1.25 .234 .53 .234 .65 .421 .78 .500 1.18 .734 1.70 1.171 1.70 
1.50 .250 .53 .265 .65 .421 .90 .531 1.18 .796 1.70 1.265 1.70 

Less than 0.3% when measured in the following manner: three capacitance readings at 1.80 .218 .65 .281 .65 .453 .90 .593 1.18 .875 1.70 1.375 1.70 
2.00 .234 .65 .312 .65 .484 .90 .625 1.18 .921 1.70 1.406 1.70 25°C, each made prior to and after temperature cycling from room to 85°C, and room to 3.00 .281 .65 .312 .78 .434 1.18 .656 1.45 

-55°C. The mathemtaical difference between the two extremes, divided by the intermedi- 4.00 .343 .65 .375 .78 .562 1.18 .750 1.45 
ate value, and then multiplied by 100, yields the stability expressed in percent. 5.00 .375 .65 .421 .78 .625 1.18 .765 1.70 

8.00 .390 .78 .453 .90 .703 1.45 .828 2.06 
HUMIDITY RESISTANCE 10.00 .390 .90 .453 .781 1.45 .921 2.06 
Meets requirements of Mil-C-27287, Para. 3.12 when tested in accordance with Mil-STD- 15.00 .468 .90 .546 
202C, Method 103 B, Condition B. 20.00 .546 .90 .593 

25.00 .500 1.18 .656 
30.00 .562 1.18 .718 

LEAD PULL AND BEND TEST LEAD MATERIAL: I. #24 AWG~ to and includ-
Steady pull of 5 pounds applied axial~ to leads for one minute. Bend test shall consist of ina .203" Dia.; 822 AWG: from .204" thru .312" Dia.;#20AWG: .313" Dia. and over. ClTYlDlER-
one bend from the point of egress, irst 900 in one direction, back to the original axial 

. position, and then goo in the opposite direction with no evidence of breakage. 
ACE: Sl1INDARD ... ;ll0% OTHER ... from ±20% to ±2%. Other values as well as voltage ratin~ are 
available on request. RKING: WESCO Logo, capaci~ Tolerance, VDC Rating and Date Code. ote: 
On smaller units, (1J trademar1< will be substituted for SCO logo.) 

METALLIZED POLYCARBONATE CAPACITORS 
TYPE 32MPC SPECIFICATIONS 

DIELECTRIC WITHSTANDING VOLTAGE RATINGS AND DIMENSIONS 
200% of rated voltage applied through a minimum,limiting resistance of 100 OhmslVolt. 
Duration of voltage stress shall be 15 seconds minimum and 1 minute maximum at 25°C. 

TEMPERATURE RANGE 
-55°C to +85°C with full rated voltage applied. To + 125°C with 50% of rated voltage. 

INSULATION RESISTANCE 
At 25°C after 2 minutes of electrification at rated voltage or 500 VDC, whichever is less, the 
minimum product of Insulation Resistance and CapaCitance shall be 50,000 megohms
microfarads, but need not exceed 50,000 megohms. 

DISSIPATION FACTOR 
Shall not exceed 0.3% when measured at 25°C and 1000 Hz, ±20 Hz. See characteristic 
curves for D.E ratings at other temperatures. 

CAPACITANCE AND TOLERANCE 
Shall be measured within the tolerance limits specified. Measurements will be made at 
25°C and 1000 Hz, ±20 Hz. 

LIFE TEST 
Shall withstand 140% of rated voltage at 85°C for 250 hours. One failure in twelve shall be 
permitted. 

CAPACITANCE STABILITY (DRIFT) 
Less than 0.3% when measured in the following manner: three capacitance readings at 
25°C, each made prior to and after temperature cycling from room to 85°C, and room to 
- 55°C. The mathemtaical difference between the two extremes, divided by the intermedi
ate value, and then multiplied by 100, yields the stability expressed in percent. 

HUMIDITY RESISTANCE 
Meets requirements of Mil-C-27287, Para. 3.1.2 when tested in accordance with Mil-STD

. 202C, Method I03B, Condition B. 

LEAD PULL AND BEND TEST 
Steady pull of 5 pounds applied axially to leads for one minute. Bend test shall consist of 

, one bend from the point of egress, first goo in one direction, back to the Original axial 
position, and then 90° in the opposite direction with no evidence of breakage. 

J K ElECT~ONICS, INC dID!, 
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.156 

.156 

.171 

.181 
1803 .203 
2203 .156 
2703 .171 
3303 .188 
3903 .203 
4703 .218 
5603 .234 
6803 .203 
8203 .218 
1004 .250 
1254 .281 
1504 .296 
1804 .281 
2004 .296 
3004 .359 
4004 .406 
5004 .406 
8004 .422 
1005 .434 
1505 .578 
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.53 3303 
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.53 5603 

.65 6803 

.65 8203 

.65 1004 

.65 1254 

.65 1504 

.78 1804 
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.78 3004 

.78 4004 

.90 5004 
1.18 8004 
1.18 1005 
1.18 1505 
1.45 2005 
1.45 2505 

.171 8202 

.187 1003 

.203 1203 

.218 1503 

.234 1803 

.250 .53 2203 

.234 .65 2703 

.250 .65 3303 

.265 .65 3903 

.296 .65 4703 

.312 .65 5603 

.296 .78 6803 

.328 :78 8203 

.359 .78 1004 

.390 .78 1254 

.421 .78 1504 

.421 .90 1804 

.437 .90 2004 

.453 1.18 3004 

.515 1.18 4004 

.515 1.45 5004 

.562 1.78 8004 

.625 1.78 1005 

.718 2.06 1505 

.828 2.06 2005 
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1500 CAPACITORS 1500 

~E!iit:cl METALLIZED POLYPROPLENE CAPACITORS 

SPECIFICATIONS 

DIELECTRIC WITHSTANDING VDIJAGE 
200% of rated voltage applied through a minimum limiting resistance of 100 OhmsIVolt. 
Duration of voltage stress shall be 15 seconds minimum and 1 minute maximum at 25°C. 

INSULATION RESISTANCE 
At 25°C after 2 minutes of electrification at rated voltage or 500 VDC, whichever is less, the 
minimum product of Insulation Resistance and Capacitance shall be 100,000 megohms
microfarads, but need not exceed 100,000 megohms. 

DISSIPATION FACTOR 
Shall not exceed 0.1 % when measured at 25°C and 1000 Hz, + 20 Hz. See characteristic 
curves for D.F. ratings at other temperatures. -

CAPACITANCE AND TOLERANCE 
Shall be measured within the tolerance limits specified. Measurements will be made at 
25°C and 1000 Hz, ±20 Hz. 

UFETEST 
Shall withstand 140% of rated voltage at 85°C for 250 hours. One failure in twelve shall be 
permitted. 

TEMPERATURE COEFFICIENT 
Capacitance shall change linearly over operating temperature range of -55°C to +85°C 
at rate of -290, ±75 parts per million/oC. 

CAPACITANCE STABIUTY (DRIFT) 
less than .2% when measured in the following manner: three capacitance readings at 
25°C, ea~h made prior to and after temperature cycling from room to 1 OSoC, and room to 
-55°C. The mathematical difference between the two extremes, divided by the intermedi
ate value, and then multiplied by 100, yields the stability expressed in percent. 

HUMIDITY RESISTANCE 
Meets requirements of MiI-C-27287, Para. 3.12 when tested in accordance with Mil-STD-
202C, Method 103 B, Condition B. 

LEAD PULL AND BEND TEST 
Steady pull of 5 pounds applied axially to leads-for one minute. Bend test shall consist of 
one bend from the point of egress, first 90° in one direction, back to the original axial 
position, and then 90° in the opposite direction with no evidence of breakage. 

TEMPERATURE RANGE 
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1.0 
1.25 
1.50' 
1.80 
2.00 
3.00 
4.00 
5.00 
8.00 

10.00 

.171 .406 1202 

.171 .406 1502 

.171 .406 1802 

.171 .406 2202 

.171 .406 2702 

.187 .406 3302 

.203 .406 3902 

.218 .406 4702 

.234 .406 5602 

.187 .531 6802 

.187 .531 8202 

.218 .531 1003 

.234 .531 1203 

.250 .531 1503 

.275 .531 1803 

.312 .531 2203 

.328 .531 2703 

.281 .656 3303 

.312 .656 3903 

.343 .656 4703 

.375 .656 5603 

.375 .781 6803 

.390 .781 8203 

.421 .781 1004 

.421 .906 1254 

.453 .906 1504 

.500 .906 1804 

.515 .906 2004 

.531 1.187 3004 

.609 4004 

.671 5004 

.750 8004 

.843 1005 

.171 .406 1202 .203 .531 1202 

.187 .406 1502 .234 .531 1502 

.203 .406 1802 .250 .531 1802 

.171 .531 2202 .265 .531 2202 

.171 .531 2702 .296 .531 2702 

.187 .531 3302 .312 .531 3302 

.203 .531 3902 .343 .531 3902 

.218 .531 4702 .281 .656 4702 

.234 .531 5802 .312 .656 5602 

.250 .531 6802 .343 .656 6802 

.275 .531 8202 .375 .656 . 8202 

.250 .656 1003 .343 .781 1003 

.265 .656 1203 .375 .781 1203 

.296 .656 1503 .421 .781 1503 

.328 .656 1803 .453 .781 1803 

.359 .656 2203 .437 .906 2203 

.359 .781 2703 .484 .906 2703 

.359 .781 3303 .546 .906 3303 

.406 .781 3903 .578 .906 3903 

.390 .906 4703 .531 1.187 4703 

.437 .906 5603 .578 1.187 5603 

.484 .906 6803 .625 1.187 6803 

.515 .906 8203 .687 1.187 8203 

.484 1.187 1004 .671 1.437 1004 

.531 1.187 1254 .750 1.437 1254 

.578 1.187 1504 .812 1.437 1504 

.840 1.187 1804 .796 1.687 1804 

.671 1.187 2004 .843 1.687 2004 

.718 1.437 3004 1.03 1.687 3004 

.828 1.437 4004 

.828 1.687 5004 

.937 2.062 8004 
1.03 2.062 1005 

_55°C to +85°C with full rated voltage applied. LEAD MATERIAL: TINNED COPPER SOLID WIRE. STANDARD LEAD SIZES: #24 AWG: Up to and includ-
ing .203" Dia.;#22AWG: from .204" thru .312" Dia.;#20 AWG: .313" Dia. and over. CAPACITY IDLER-

DIELEctRIC ABSORPTION 
Shall not exceed .OS% when tested in accordance with Mil-C-19978. 

ANCE: STANDARD ... if 10%JOTHER ... from ± 20% to ± 1%. Other values as well as voltage ratin~ are 
available on request. ARKING: WESCO Logo, capaci~ Tolerance, VDC Rating and Date Code. ate: 
On smaller units, <lI trademark will be substituted for ESCO logo.) 

EEM 1991 

TYPICAL CASE STYLES 

( 

AXIAL LEADS 

TYPE 32: WRAP & FILL 

~ 
32MM o 

TYPE 33: WRAP & FILL 

TYPE 41: HERMETICALLY SEALED 

,~ 
~:_~~,II , 

RADIAL LEADS 

OTHER AVAILABLE PRODUCTS 
WRAP & FILL 

Data Sheet 
101 
201 

"BOX" 
CAPACllORS 

402 

501 

"BOX" 601 
602 

604 

J I( EL£CTQONICS, INC dlbl. 

~E5"'D I ELECTRICAL 
8 ~ COMPANY 
201 MUNSON ST. • GREENFIELD • MASSACHUSETTS • 01301 
TELEPHONE: 413-774-4358 FAX: 413-774-4562 

For manufacturers' sales offices, see yellow pages 

Dielectric 
POLYESTER FILM·FOIL 
METAlIZED POLYESTER 
METAlIZED POLYESTER 
(Radial leads) 
METAlIZED POLYCARBONATE 
(Hermetically Sealed) 
POLYSTYRENE FILM·FOIL 
POLYPROPYLENE FILM·FOIL 
POLYPROPYLENE FILM·FOIL 
(Radial leads) 
POLYPROPYLENE FILM-FOIL 
lAC Rated) 

Type 
32M· 33M 

33MM 
60MM·66MM 
67MM·68MM 

41MPC 

32P 
32PL 

F32PLRT 

432PL 

A·1151 



I. Capacitance (farads)' 

English: C = .224 K A 
tD . 

Metric: C = .0884 K A 
tD 

II. Energy stored in capacitors (Joules, watt-sec) 

E = ¥.! CV2 

III. Linear charge of a capaci~or (Amperes) 

1= CdV 
dt 

IV. Total Impedance of a capacitor (ohms) 

Z = YR.2 + (Xc - XL)2 

Where Rs = ESR 

V. Capacitive Reactance (ohms) 
1 

Xc = 2".fC 

VI. Inductive Reactance (ohms) 
XI. = 2".fL 

VII. Phase Angles: 
Ideal Capacitors: Current leads voltage 90° 
Ideal Inductors: Current lags voltage 90° 
Ideal Resistors: Current in phase with voltage 

VIII. Dissipation Factor 

DF = tanll (loss angle) = E~~ 
(2 ". fC) (ESR) 

IX. Power Factor 
PF = Sine II (loss angle) = Cos t/J (phase angle) 
PF = DF(when less than 100/0) 

X. Quality Factor (dimensionless) 

Q = Cotan II (loss angle) = _1_ .oF 

Metric prefixes: Symbols: 
Pico X 10-12 K Dielectric Constant 

XI. Equivalent Series Resistance (ohm,;) 

ESR = (DF) (Xc) = (DF) (¥.! 'II" fC) 

XII. Power Loss (watts) 
Power loss = (2". fCV2) (DF) 

XIII. KVA (Kilowatts) 
KVA = 2".fCV2 x lO-3 

XIV. Temperature Characteristic (ppmfOC) 

TC= Ct-C25 x106 
C25 (Tt - 25) 

xv. Cap Drift (%) 

C.D. = Cl - C2 X 100 
Cl 

XVI. Reliability of Ceramic Capacitors 

~:l = [~:J x [~:J r 

XVII. Capacitors in Series (current the same) 

Any number: _1_ = _1_+_1 ____ + _1_ 
CT Cl C2 CN 

Two: CT = Cl C2 
Cl + C2 

XVIII. Capacitors in Parallel (voltage the same) 

CT = C1 + C2 --- + CN 

XIX. Aging Rate 

A.R. = % A C/decade oftime 

XX. Decibels 

!<1 

db = 20 log VI 
V2 

Phase angle 
Nano X 10-9 A Area of electrode overlap x+y Exponent effect of 
Micro X 10-6 tD Dielectric thickness voltage and temperature 
Milli X 10-3 V . Voltage (volts) 1.0 Operating life (hours) 
Deci X 10-1 time (hours) I; T~st life (hours) 
Deca X 10 Rs Series Resistance (ohms) V, Test voltage (volts) 
Kilo X 103 f frequency (Hertz) Va Operating voltage (volts) 
Mega X 106 L InduCtance (henries) T, Test temperature ('C) 
Giga X 109 ~ Loss angle To Operating temperature ('C) Tera X 1012 



1500 CAPACITORS 1500 

W 0 R LOP ROD C C T S 

INTERFERENCE SUPPRESSORS 
WXl SERIES O.OIp.F-2.2p.F 
Xl CLASS-300 VAC 

Part 
Number 

WX1-l03K 
WXl-153K 
WX1·223K 
WX1·333K 
WX1·473K 
WX1·683K 
WX1-104K 
WXl-154K 
WX1-224K 
WXl-334K 
WXl-474K 
WX1·684K 
WX1·l05K 
WX1·155K 
WX1·225K 

IJF 

0.01 
0.015 
0.022 
0.033 
0.047 
0.068 
0.1 
0.15 
0.22 
0.33 
0.47 
0.68 
1.0 
1.5 
2.2 

WXE AND WYE SERIES O.OOIp.F-2.2p.F 
X2 CLAS5-275 VAC Y CLASS-250 VAC 

Part 
Number IJF 

WYE·l02M 0.001 
WYE·152M 0.0015 
WYE·222M 0.0022 
WYE·252M 0.0025 
WYE·332M 0.0033 
WYE·392M 0.0039 
WYE·472M 0.0047 
WYE·682M 0.0068 
WYE·l03M 0.01 
WYE·153M 0.015 
WYE·223M 0.022 

WXE·l03K 0.01 
WXE·153K 0.015 
WXE·223K 0.022 
WXE·333K 0.033 
WXE·473K 0.047 
WXE·683K 0.068 
WXE·l04K 0.1 
WXE·154K 0.15 
WXE·224K 0.22 
WXE·334K 0.33 
WXE·474K 0.47 
WXE·684K 0.68 
WXE·l05K 1.0 
WXE·155K 1.5 
WXE·225K 2.2 

ORDERING INFORMATION 

Suppressor Value Capacitor 
Type Code Tolerance 

WXE 104 K= ±10% 
WYE 472 M= ±20% 

L 
max 
mm 
18.0 
18.0 
18.0 
18.0 
18.0 
18.0 
18.0 
26.5 
26.5 
26.5 
31.5 
31.5 
31.5 
41.5 
41.5 

L 
max 
mm 
13.0 
13.0 
13.0 
13.0 
13.0 
13.0 
13.0 
18.0 
18.0 
18.0 
18.0 

18.0 
18.0 
18.0 
18.0 
18.0 
18.0 
18.0 
26.5 
26.5 
26.5 
31.5 
31.5 
31.5 
41.5 
41.5 

Special 
Codes 

L06 

H W 
max max 
mm mm 
10.5 5.5 
10.5 5.5 
10.5 5.5 
10.5 5.5 
12.5 6.5 
13.5 7.5 
14.5 8.5 
15.5 7.5 
16.5 8.5 
18.5 10.5 
20.5 11.5 
23.5 13.5 
24.5 15.0 
28.5 16.0 
33.0 18.0 

H W 
max max 
mm mm 
10.5 4.5 
10.5 .4.5 
10.5 5.5 
10.5 5.5 
12.5 5.5 
12.5 5.5 
13.5 5.5 
14.0 5.5 
13.5 7.5 
14.5 8.5 
17.0 8.5 

10.5 5.5 
10.5 5.5 
10.5 5.5 
10.5 5.5 
12.5 6.5 
13.5 7.5 
14.5 8.5 
15.5 7.5 
16.5 8.5 
18.5 10.5 
20.5 11.5 
23.5 13.5 
24.5 15.0 
28.5 16.0 
33.0 18.0 

OUTLINE 
DRAWING 

V~ WORLD PRODUCTS INC. 
19654 8TH ST. EAST, SONOMA, CA 95476 PHONE (707) 996-5201 

EEM 1991 For manufacturers' sales offices,see yellow pages 

P DvlDt 
±0.4 V/lJs 
mm 
15.0 1200 
15.0 1200 
15.0 1200 
15.0 1200 
15.0 1200 
15.0 1200 
15.0 600 
22.5 600 
22.5 600 
22.5 400 
27.5 400 
27.5 400 
27.5 400 
37.5 400 
37.5 400 

P DvlDt 
±0.4 V/lJs 
mm 
10.0 2000 
10.0 2000 
10.0 2000 
10.0 2000 
10.0 2000 
10.0 2000 
10.0 2000 
15.0 1400 
15.0 1400 
15.0 1400 
15.0 1400 

15.0 1200 
15.0 1200 
15.0 1200 
15.0 1200 
15.0 1200 
15.0 1200 
15.0 600 
22.5 600 
22.5 600 
22.5 400 
27.5 400 
27.5 400 
27.5 400 
37.5 400 
37.5 400 

max. 

~ </>O.8mm 

FAX (707) 996-3380 

A·1153 



1800 ~OILS, CHOKES, & INDUCTORS 1800 

~MErnN 
'-'I 
~ ~. 

~/J \\~ Serving You Since 1972 With Knowledge & Sensible Products 
I j , , 1900 Chris Lane • Anaheim, CA 92085 • (714) 634-2220 • FAX (714) 634-0905 

A·1154 

"Snap-On" 5-50A LoacfDetector 
The LD-50 is ±3% accurate from 5A to 50A and can 
handle short-term currents up to 150A! It costs a 
fraction of sensors with comparable range and accuracy 
and it's designed for pc-mounting and auto-insertion. 
And the LD-50 features a revolutionary snap-on design 
that simplifies installation - even in pre-wired systems! 

Toroidal Current Transformers 
A complete line of CTs for current sensing, measurement 
and detection in controls and automation. For current-to
voltage and current-to-current applications. 
Amecon CTs are smaller, lighter and more compact. 
Three families are available: low profile/high accuracy; 
standard size/high accuracy; standard size/normal 
accuracy. 

Switch Mode Power Supply 
. Transformers and Inductors 

Current sense transformers, inverter transformers and 
filter inductors. A large selection of sizes are available, 
including miniature and low profile; in open winding, 
encapsulated and semi-encapsulated configurations. 
Custom designs to 200A. High frequency inverter 
transformers for power transistors and MOSFETs with 
power levels from 1 OVA to 1.0kVA covering frequencies 
from 5 to 100kHz with low power losses. 

Toroidal Power Transformers 
Low-noise, high efficiency power transformers are 
available with ratings from 1 OVA to 10kVA. In custom 
configurations and off-the-shelf models. 

For manufacturers' sales offices, see yellow pages EEM 1991 



fITilTIl selection 
laJlll.I guide 

COILS, CHOKES & INDUCTORS 

Amecon A·II56 ~ ~. 

Automatic Coil A·1159 ~. ~§. ~§. 

Bell Industries A·II64 ~ ~ 

BH Electronics A·1170 ~§. 

Caddell-Burns A·1172 ~ ~ ~ 

Coilcraft A·llB? ~§ ~§ 

Communication A·1193 ~§. ~§. ~§. 

Dale Electronics A·1194 ~§ ~§ ~ 

Delevan A·I202 ~§. 

. A·1201 ~§. ~§. 

Frontier Electronics A·I206 ~ 

GC International A·1207 ~§ ~§ ~ 

Gowanda A·12OB ~ 

Lodestone Pacific A·1210 

RCD 

TDKCorp. A·1273 

Torotel Prods. A·1274 

Torelco Inc. A·127B 

Vernitron Inri A·1279 

WilcoCorp. A·12BO 

• Mil Spec § Surface Mount 

EEM 1991 
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~§. 
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~. 

-.J§. 

~§ 

~§. 

-.J§. 

~ 

~. 

~ 

~§ 

~ 

coils, chokes, inductors-1800 

~. ~. ~. v- ~. ~. 

~. V- ~. ~. ~. ~. ~. 

~ ~ ~ ~§ ~ ~ 

~§ ~§ ~§. ~§ ~§ 

~ ~ ~ ~ 

~§ ~§ ~§ ~§ ~§ ~§ ~§ ~§ Air Cove Inductors 

~§. ~§. ~§. ~§. ~§. ~§. ~§. 

~ ~ ~ ~§ ~ ~ 

~§. ~§. ~§ ~. ~ 

V- ~§. ~. ~ . ~. 

~ ~ ~ ~ ~ 

~ ~§ ~§ ~ ~ ~ 

~ ~§ ~ ~. Tunable coil forms· 
Bobbin Core Chokes 
Minijure High Current 
Chokes Encapsulated 
Power Chokes-Toroidal 

Component & Toroid 

Mounts Ferrite Cores 

Miniature 

-.J§ 

-.J. -.J. 

~§. ~§. ~§. ~§. ~§. 

~§ ~§. ~§. ~§. 

~ ~ ~ 

~§. ~§. 

~§. ~§. ~§. ~§. ~§. ~§. ~§. ~§. 

~ ~ ~ ~. V- ~. 

~ ~ ~§ ~ 

~§ ~§ ~§ ~§ ~§ ~§ 

~. ~. ~. ~. ~. V- ~. 

~ ~ ~ ~ 

~§ ~§ ~§ ~§ ~§ 

~ ~ ~ ~ ~ 

For manufacturers' sales offices, see yellow pages A·1155 



1800 COILS, CHOKES, & INDUCTORS 1800 

~MErON 
~J\~ SERVING YOU SINCE 1972 WITH KNOWLEDGE & SENSIBLE PRODUCTS 

1900 CHRIS LANE / ANAHEIM, CA 92805 /714-634-2220 / FAX 714-634-0905 / TLX 510-100-0364 

PRECISION WOUND HEAVY DUTY TOROIDAL INDUCTORS 
FOR PROFESSIONAL LIGHT DIMMERS, MOTOR CONTROLS, SCRCONTROLS & LINE FILTERS 
• AVAILABLE IN SEMI OR FULL EPOXY 

MOLDED 

• HORIZONTAL & VERTICAL MOUNTING 

• ALL "UL" RECOGNIZABLE MATERIALS 

TYPICAL TURN ON RISE TIME 90° FIRING 

• ABSOLUTELY LATEST "STATE OF THE ART" 
MATERIALS, PRODUCTION & TESTING 
TECHNOLOGIES ARE EMPLOYED 
THROUGHOUT ALL PHASES OF THIS 
PRODUCT LINE 

• SPECIFICALLY DESIGNED FOR 240 VOLTS 

SPECIFICALLY DESIGNED FOR 240 VOLTS 
di/dt Dimen- di/dt. Dimen-

Rating 10% .6,tOC OCR sions' 
Amps 90% Above Ohms Open Style 

Part No. Rms p.S. Ambient 100°C 0.0. x Ht. 

Rating 10% .6,tOC OCR sions' 
Amps 90% Above Ohms Open Style 

Part No. Rms p.s. Ambient 100°C O.D.x Ht. 

2634-116159 8.3 300 99 0.2584 2.80 x 1.30 4032-109100 25 300 92 0.0413 4.30 x 1.40 

3521-115198 10 300 101 0.2210 3.70 x 0.90 3542-109096 25 300 93 0.0416 3.80 x 1.70 

3032-114159 10 300 85 0.1640 3.20 x 1.30 3552-109092 25 350 94 0.0445 3.80 x 2.00 

2634-116159 10 300 123 0.2570 2.80 x 1.30 4042-109101 25 400 97 0.0470 4.3Ox 1.70 

3532-114172 10 400 87 0.1895 3.70 x 1.30 4047-109101 25 450 99 0.0498 4.30 x 1.90 

3526-115188 10 350 101 0.2310 3.70 x 1.10 4042-110113 25 450 115 0.0650 4.30 x 1.70 

3532-115192 10 450 105 0.2630 3.70 x 1.20 4052-109101 25 500 100 0.0523 4.30x 2.00 

3040-112125 15 300 91 0.0947 3.30 x 1.60 4058-109101 25 550 102 0.0558 4.30 x 2.20 

4021-113155 15 300 105 0.1257 4.20 x 0.90 4052-110112 25 550 118 0.0717 4.30 x 2.00 

3056-112120 15 400 93 0.1115 3.30 x 2.10 4032-109098 30 300 110 0.0404 4.30 x 1.40 

3048-113138 15 400 112 0.1450 3.30 x 1,80 4042-109100 300 400 116 0.0465 4.30 x 1.70 

3552-112134 15 500 97 0.1237 3.70 x 1.90 4052-109100 30 500 119 0.0521 4.30 x 2.00 

3542-113157 15 500 117 0.1600 3.70 x 1.60 4063-210052 40 300 95 0.0187 4.30 x 2.30 

3542-110098 20 300 84 0.0519 3.80 x 1.70 4052-211061 40 300 111 0.0246 4.20 x 2.00 

4026-111122 20 300 100 0.0703 4.20 x 1.20 4067-211062 40 400 116 0.0292 4.20 x 2.50 

4032-111131 20 400 108 0.0828 4.20 x 1.30 5252-210077 40 450 103 0.0263 5.50 x 2.00 

3542-112128 20 400 126 0.1044 3.70 x 1.60 4063-210051 50 300 116 0.0184 4.30 x 2.30 

4042-111128 20 500 110 0.0913 4.20 x 1.60 5252-209068 50 400 107 0.0187 5.50 x 2.00 

4032-110115 20 350 89 0.0587 4.30 x 1.40 5252-209084 50 500 119 0.0231 5.50 x 2.00 

3542-111113 20 350 103 0.0744 3.70x 1.60 5252-208052 60 300 100 0.0116 5.50 x 2.10 

4042-110114 20 450 93 0.0656 4.30 x 1.70 5252-209067 60 400 125 0.0185 5.50 x 2.00 

3542-112139 20 440 133 0.1140 3.70 x 1.60 5278-208057 60 500 112 0.0158 5.50 x 2.90 

• Semi Epoxy Molded, Add 0.20" 0.0. &,0.09" HI. Full Epoxy Molded, Add 0.20" 0.0. & HI. 
NOTES: Dimensions slaled are based on perfect windings not always achieveable. Electrical data accurate to within ±6%. 
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1800 COILS, CHOKES, & INDUCTORS 1800 

~ME[ON 
~J\~ SERVING YOU SINCE 1972 WITH KNOWLEDGE & SENSIBLE PRODUCTS 

1900 CHRIS LANE / ANAHEIM, CA 92805 / 714-634-2220 / FAX 714-634-0905 / TLX 510-100-0364 

PRECISION WOUND HEAVY DUTY TOROIDAL INDUCTORS 
FOR PROFESSIONAL LIGHT 
DIMMERS, MOTOR CONTROLS, 
SCR CONTROLS & LINE FILTERS 

• AVAILABLE IN SEMI OR FULL EPOXY 
MOLDED 

• HORIZONTAL & VERTICAL MOUNTING 

• ALL "UL" RECOGNIZABLE MATERIALS 

• ABSOLUTELY LATEST "STATE OF THE ART" 
MATERIALS, PRODUCTION & TESTING 
TECHNOLOGIES ARE EMPLOYED 
THROUGHOUT ALL PHASES OF THIS 
PRODUCT LINE TYPICAL TURN ON RISE TIME 90° FIRING 

SPECIFICALLY DESIGNED FOR 120 VOLTS 
di/dt Oimen- di/dt Olmen-

Rating 10% ,6.tOC OCR sions· 
Amps 90% Above Ohms Open Style 

Part No. Rms ILS. Ambient 100°C 0.0. x Ht. 

Rating 10% ,6.tOC OCR sions· 
Amps 90% Above Ohms Open Style 

Part No. Rms ILS. Ambient 100°(: 0.0. x Ht. 

1618-119128 5 150 85 0.241 1.70 x 0.75 3024-115164 8.33 450 77 0.180 3.20 x 1.00 

2017-118150 5 200 70 0.237 2.10 x 0.75 2617-115134 10 250 90 0.123 2.80 x 0.75 

2017-119180 5 250 92 0.355 2.10x 0.75 2622-115125 10 300 88 0.128 2.80 x 0.90 

1618-118090 6.66 100 83 0.134 1.70xO.75 2626-114125 10 350 79 0.113 2.80 x 1.10 

2017-117112 6.66 150 71 0.140 2.20 x 0.75 2626-115140 10 400 97 0.158 2.80 x 1.00 

2023-117115 6.66 200 74 0.165 2.20 x 0.88 3024-114145 10 400 77 0.128 3.20 x 1.00 

201N15110 8.33 150 70 0.092 2.20 x 0.75 2634-114122 10 450 80 0.127 2.80 x 1.30 

2617-115136 8.33 250 72 0.126 2.80 x 0.75 3024-115176 10 450 100 0.194 3.20 x 1.00 

2622-115130 8.33 300 72 0.133 2.80 x 0.90 2634-115134 10 500 96 0.173 2.80 x 1.30 

2626-115128 8.33 350 73 0.141 2.80 x 1.00 3032-114135 10 500 76 0.137 3.20 x 1.30 

2626-116145 8.33 400 90 0.200 2.80 x 1.00 

* Semi Epoxy Molded; Add 0.20" 0.0. & 0.09" HI. Full Epoxy MOlded, Add 0.20" 0.0. & HI. 
NOTES: Dimensions slated are based on perfect windings not always achieveable. Electrical data accurate to within ±6%. 
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1800 COILS. CHOKES. & INDUCTORS 1800 

~ME[ON 
~J\~ SERVING YOU SINCE 1972 WITH KNOWLEDGE & SENSIBLE PRODUCTS 

1900 CHRIS LANEI/A~AHEIM. CA 92805 I 714-634-2220 I FAX 714-634-0905 I TLX 510-100-0364 

PRECISION WOUND HEAVY DUTY TOROIDAL INDUCTORS 
SPECIFICALLY DESIGNED FOR 120 VOLTS 

dl/dt Dimen- dildt Dimen-
Rating 10% .6.tOC OCR sians· 
Amps 90% Above Ohms Open Style 

Part No. Rms p.s. Ambient 100°C 0.0. x Ht. 

Rating 10% .6.tOC OCR sions' 
Amps 90% Above Ohms Open Style 

PartNa. Rms p.s. Ambient 100°C 0.0. x Ht. 

2626-113106 12.5 300 80 0.076 2.80 x 1.10 4026-110111 25 550 107 0.052 4.30 x 1.20 

2634-112095 12.5 350 69 0.065 2.80 x 1.40 4026-108065 30 300 73 0.020 4.30 x 1.30 

2634-113108 12.5 400 84 0.090 .. 2.80 x 1.30 4021-109090 30 350 97 0.032 4.30 x 1.10 

3521-114148 12.5 450 95 0.133 3.70 x 0.90 4032-109068 .30 400 87 0.027 4.30 x 1.40 

3032-113134 12.5 500 86 0.110 3.20 x 1.30 3532-109084 30 400 100 0.032 3.80 x 1.40 

3024-112108 15 300 78 0.062 3.30 x 1.10 4042-108060 30 450 77 0.022· 4.30 x 1.80 

2634-112095 15 350 84 0.065 2.80 x 1.40 3542-109073 30 450 95 0.031 3 .. 80 x 1.70 

3032-111106 15 400 72 0.057 3.30 x 1.30 4042-108065 30 500 82 0.025 4.30 x 1.80 

3032-112118 15 450 86 0.079 3.30 x 1.30 3542-109082 30 500 103 0.035 3.80 x 1.70 

2634-113106 15 400 102 0.089 2.80 x 1.30 4042-109072 30 550 97 0.034 4.30 x 1.70 

3526-112133 15 500 87 0.086 3.70 x 1.10 3542-109088 30 550 108 0.038 3.70 x 1.70 

3032-113130 15 500 104 0.107 3.20 x 1.30 3542-211057 35 ,350 90 0.019 3.80 x 1.60 

3532-111118 15 550 75 0.068 3.70 x 1.30 4042-211053 35 , 400 88 0.019 4.20 x 1.60 

3024-112104 20 300 107 0.060 3.30 x 1.10 4042-211058 35 450 92 0.021 4.30 x 1.70 

3521-111100 20 300 86 0.049 3.80 x 1.00 4047-211058 35 500 94 0.022 4.30 x 1.80 

3032-110092 r.!0 350 79 0.040 3.30 x 1.40 4047-211063 35 550 98 0.024 4.30 x 1.80 

3526-112095 20 350 97 0.059 3.70 x 1.10 3547-210051 40 350 88 0.015 3.80 x 1.80 

4021-110104 20 400 77 0.045 4.30 x 1.00 4042-210052 40 400 89 0.015 4.30 x 1.70 

3526-110106 20 400 81 0.045 3.80 x 1.20 4047-210052 40 450 91 0.016 4.30 x 1.80 

4021-110115 20 450 82 0.050 4.30 x 1.00 4042-211058 40 450 105 0.021 4.30 x 1.70 

3526-111118 20 450 99 0.062 3.80 x 1.20 4047-211057 40 500 106 0.022 4.30 x 1.80 

3532-110106 20 500 84 0.050 3.80 x 1.40 4047-211062 40 550 111 0.024 4.30 x 1.80 

4021-111128 20 500 99 0.069 4.30 x 1.00 4042-209049 50 400 95 0.011 4.30 x 1.70 

3532-111115 20 550 100 0.067 3.80 x 1.40 4042-210056 50 450 115 0.016 4.30 x 1.70 

4026-110113 20 550 84 0.053 4.30 x 1.20 4047-210051 50 450 111 0.016 4.30 x 1.80 

3521-110096 25 300 95 0.037 3.80 x 1.00 4052-210051 50 500 113 0.017 4.30 x 2.00 

3526-110092 25 350 95 0.038 3.80 x 1.20 4052-210055 50 550 118 ,0.Q18 4.30 x 2.00 

3532-110085 25 400 93 0.039 3.80 x 1.40 4047-209045 60 400 111 0.011 4.30 x 1.90 

4021-109100 25 400 85 0.036 4.30 x 1.10 4052-209046 60 450 114 0.012 4.30 x 2.00 

4026-109092 25 450 84 0.035 4.30 x 1.20 4063-209042 60 500 112 0.012 4.30 x 2.40 

3532-110094 25 450 99 0.044 3.80 x 1.40 4063-209046 60 550 117 0.013 4.30 x 2.40 

4026-109101 25 500 80 0.039 4.30 x 1.20' 5252-308036 75 400 88 0.005 5.50 x 2.10 

3532-110104 25 500 107 0.049 3.80 x 1.40 5252-208036 75 400 101 0.008 5.50 x 2.10 

4032-109092 25 550 87 0.038 4.30 x 1.40 5252-408032 100 375 95 0.004 5.50 x 2.10 

5252-308034 100 400 108 0.005 5.50 x 2.10 

• Semi Epoxy Molded. Add 0.20" 0.0. & 0.09" HI. Full Epoxy Molded, Add 0.20" 0.0. & HI. 
NOTES: Dimensions stated are based on perfect windings not always achieveable. Electrical data accurate to within ±6%. 
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1800 COILS, CHOKES, & INDUCTORS 1800 

~ _________ Automatic Ceil Corp. A 
Subsidiary of Designatronics, Inc. 

VARIABLE COilS -
shielded - printed circuit 

Dept. E 3545 N.W. list Street, Miami FL 33147 
Phone: 13051 696-6660 • Fax:. 13051 696-0626 

Automatic Coil 
Pari Number 

8178-040 
8178-050 
8178-060 
8178-070 
8178-080 
8178-090 
8178-100 
8178-110 
8178-120 
8178-130 
8178-140 
8178-150 
8178-160 
8178-300 
8178-310 

Inductance L 
(~H) 

Min. Max. 

Q Min. Q min. TEST DCR 
• • FREQUENCY Max. 

L. Min. L Max. ( MHz) ( 0) 

DC 
Max. 
(mA) 

SRF 
Min. 

(MHz) 

.090 

.106 

.136 

.162 

.196 

.110 65 65 
66 
70 
70 
70 

25.0 
25.0 
25.0 
25.0 
25.0 

.031 

.034 

.037 

.049 

.066 

2200 
2100 
2000 
1750 
1600 

250.0 
250.0 
260.0 
260.0 
260.0 

.136 66 

.166 70 

.196 70 

.246 70 
.243 
.297 

.297 70 70 
70 
70 

25.0 
25.0 
25.0 

.061 

.067 

.073 

1500 
1460 
1400 

260.0 
230.0 .363 70 

.361 .429 70 220.0 

.423 517 70 70 25.0 .080 1360 210.0 

.504 .616 70 70 25.0 ~Q!!_3 __ 1300 _____ 2""0"'0-'-".0_ 

.612 .748 70 70 25.0 .093 1260 173.0 

.738 .902 70 66 25.0 .100 1200 150.0 

.900 1.10 70 65 25.0 .110 1100 130.0 
1.08 1.36 66 50 7.9 .130 1000 120.0 
1.35 1.65 50 46 7.9 .140 100 110.0 

8178-320 1.62 I. 98 ---50----40----1".9---- .200 900--1:-:0:-:::0--=.0'-

8178-330 1.96 2.45 50 40 7.9 .260 800 66.0 
8178-340 2.43 2.97 52 45 7.9 .380 700 63.0 
8178-350 2.97 3.63 55 45 7.9 .610 600 76.0 
1l1?8-3(iQ_ _ _ _:3.,? L 4.29 50 jQ. 7.9 .700 600 71.0 
8178-370 
8178-380 
8178-390 
8178-400 
8178-410 

4.23 5.17 
5.04 6.16 
6.12 7.48 
7.38 9.02 
9.00 11.0 

50 50 7.9 .880 400 64.0 
50 52 7.9 1.30 360 68.0 
55 55 7.9 1.70 280 52.0 
55 55 7.9 1.90 270 46.0 

- --- - - ------- - -----
55 55 _7.2.. __ 2.00 ____ 2""6"-0 __ 4-'-'0"'.0'-

8178-420 
8178-430 
8178-440 
8178-450 

10.8 13.6 
13.5 165 
18.2 19.8 
19.8 24.5 

8178-460 24.3 29.7 

55 
60 
60 
65 
65 

8178-470 29.7 36.3 65 
8178-480 35.1 42.9 60 
8178-490 
8178-500 
8178-510 
8178-520 
8178-530 
8178-540 
8178-545 
8178-550 
8178-560 
8178-570 
8178-580 
8178-590 
8178-600 
8178-610 
8178-620 
8178-630 
8178-640 

42.3 51.7 55 
5~4 61.6 50 
61.2 74.8 50 
73.8 90.2 45 
90.0 110.0 45 

108.0 136.0 45 
136.0 165.0 50 
162.0 198.0 50 
198.0 246.0 60 
243.0 297.0 50 
297.0 363.0 45 
361.0 429.0 45 
423.0 617.0 40 
504.0 616.0 35 
512.0 748.0 36 
738.0 902.0 30 
900.0 1100.0 30 

60 
70 
70 
70 

2.6 
2.6 
2.6 
2.6 

LIO 255 105 
2.20 250 10.0 
2.30 240 9.5 
2.60 230 9.0 

70 2.6 2.70 220 8.5 
70 2.6 3.00 2-=-10::---- 8.0 

66 2.6 3.50 200 7.5 
60 
55 
56 
50 
45 
50 
60 
60 
60 
55 
50 
60 
45 
45 
40 
36 
35 

2.6 
2.6 
2.6 

3.60 190 6.4 
4.00 180 5.7 
4.30 170 4.9 

2.6 6.40 
2.6 6.50 

.790 9.30 

.790 10.0 

.790 11.0 
~790 12.0 
.790 22.0 
.790 23.0 
.790 26.0 
.790 28.0 ---------
.790 33.0 
.790 39.0 
.790 49.0 
.790 60.0 

160 4.5 
150 4.3 
145 3.8 
140 3.5 
130 3.3 
120 3.1 
90 2.9 
85 2.7 
80 2.3 
75 1.9 
65 1.7 
60 1.8 
55 1.3 
55 1.2 

--------------
Windings are varnish impregnated and powdered iron components are moisture proofed. 
Temperature Range: -55°C to + 105°C. Tolerence ± .005 unless otherwise stated. 

EEM 1991 For manufacturers' sales offices, see yellow pages 

--r ,210 r (SLIGHT PROTRUSION OF I DIA COIL FORM POSSIBLE) 

Qt..015 

480 

_;b-- . -.l ±OOg 

MT-L' ±:-T ±'003~1 ± .001 
,010 ~ .025 

DIA(4) 

.200 
REF TYP 

L~ 

2.0 E:' 
3.0 E...o 

1 (FINISH) 

4 (START) 

033 DIA (4) i- 400 il 
060DIA(2) ll\ J - 100 

200 \¥A:~-&.-1. 
RECOMMENDED " 
MOUNTING HOLESu¢+ L I 
(TOl'± 003 l 

100 
100 

.200 

A OPTIONAL .140 
DIA HOLE fDA 
THRU BASE TUNING 
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1800 COILS, CHOKES, & INDUCTORS 

Toroid Power Inductors 
• Economy models 
• Reliable construction 
• Single layer'design 
• Choice of mounting 
• Solderable leads 

w 
wtJ "Z 
~~ 300 
:I::::l 
tJo 

x1()4 x= ;11;;:; 250 
;;:; 

200 1/ 

150 

100 

Vop = operating voltage (RMS) 
VTEf5f = indicated test level (RMS) 
fop = operating frequency 

1.0 2.5 5.0 10 25 50 100 250 

MAX. 
CONT. L(I'H) ACTEST % INDUCTANCE DROP FOR 

DCI WITHOUT LEVEL MAX DC CURRENT INDICATED LEAD SIZE • AUTOMATIC COIL 
RATING D.C. 10KHZ OCR 
(AMS) +20-10% RMS (OHMS) 10% 20% 

1.0 20.7 .022 .040 1.24 1.76 
1.0 32.0 .028 .052 .95 1.35 
1.0 32.0 .032 .055 1.12 1.60 
2.0 35.0 .045 .035 1.47 2.10 
1.0 50.0 .050 .065 1.24 1.76 
3.0 20.0 .026 .020 1.40 2.00 
3.0 40.0 .052 .028 1.57 2.25 
2.0 60.2 .040 .053 1.06 1.50 

2.0 100.0 .084 .100 1.00 1.45 
5.0 55.0 .090 .025 2.00 2.90 
3.0 100.0 .120 .048 1.55 2.20 
2.0 145. .150 .085 1.27 1.82 
7.5 55.0 .150 .017 3.00 4.28 
3.0 100. .200 .052 2.20 3.12 
3.0 165.0 .260 .065 1.72 2.45 
2.0 285.0' .340 .140 1.29 1.84 

10.0 , 55.0 .170 .018 3.54 5.00 
7.5 95.0 .220 .030 2.70 3.85 
5.0 170.0 .300 .063 2.00 2.86 
3.0 270.0 .380 .120 1.58 2.27 
2.0 450.0 .490 .250 1.23 1.75 

'CHOOSE STYLE (PAGE 10) TO COMPLETE PART NUMBER 

Reduction of inductance due to DC current can be taken from 
tables. To find additional inductance change for operating levels 
and frequency other than listed in tables, solve for X using for· 
mula given above. 

STANDARD STYLES 
OPEN COIL 
CPIDlx-xxx 

'to il j [i C B ,----- -----. =r--.t 

SIZE A B ~REF D±.I25 
1 .55 .25 .180 .375 
2 .64 .28 .200 .375 
3 .70 38 .280 375 
4 .85 .33 .220 .375 
5 .85 .41 .280 .375 
6 1.05 .55 .400 .750 
7 1.40 .75 .500 .750 
8 1.85 .90 .500 .750 
9 1.90 1.0 .750 .750 

SEMI
ENCAPSULATED 

CPIE2x-xxx 

' \ \ . 
F I 

, I 
I~/-=~I 

DMIN:-- . ~,.-J:j. ~~ 

SIZE 
1 
2 
3 

4 
5 
6 
7 
8 
9 

IE 50 
-0 

- " $:; 
cD 0 j--+o 

+ 0 

\..::... A-I 

A B C D E F 
- .- - - - -
- - - - - -
- - - - - -
.90 .50 .25 .5 .60 .95 
.90 .50 .25 .5 .60 .95 

1.25 .55 .40 .5 .80 1.35 
1.65 .95 .75 .5 1.00 1.50 
1.75 1.00 .75 .5 1.25 1.00 
1.90 1.13 .90 . 5 1.50 2.00 

DIA PART NUMBER 
30% 40% 50% 
2.65 3.53 4.40 .020 1 xxxxxl-l01 
2.03 2.70 3.40 .020 1 xxxxxl-l02 
2.40 3.20 4.00 .020 2 xxxxxl-l03 
3.15 4.20 5.25 .025 3 xxxxxl-l04 

2.65 3.53 4.40 .020 3 xxxxxl-105 
3.00 4.00 5.00 .032 4 xxxxxl-106 

3.36 4.50 5.60 .032 5 xxxxxl-107 
2.28 3.04 3.80 .025 5 xxxxxl-108 

2.18 2.90 3.64 .020 5 xxxxxl-109 
4.40 5.84 7.30 .040 6 xxxxxl-110 
3.30 4.42 5.52 .032 6 xxxxxl-ll1 

2.72 3.63 4.54 .025 6 xxxxxl-112 

6.42 8.57 10.70 .051 7 xxxxxl-113 

4.69 6.25 7.80 .032 7 xxxxxl-114 

3.68 4.90 6.14 .032 7 xxxxxl-115 
2.76 3.68 4.60 .025 7 xxxxx1-116 

7.60 10.00 12.65 .064 8 xxxxxl-117 

5.78 7.70 9.60 .051 8 xxxxxl-118 
4.30 5.72 7.15 .040 8 xxxxxl-119 

3.40 4.53 5.67 .032 8 xxxxxl-120 
2.34 3.12 3.90 .025 8 xxxxxl-121 

Use Vop = Actual operating level (RMS) 
VTEST = RMS test level indicated at 10KHz 
fop = Actual operating frequency 

Refer to corresponding graph to determine inductance change 
in%. 

SIZE A 
1 .58 
2 .65 
3 .85 
4. .83 
5 .83 
6 .95 
7 1.25 

CLIP 
MOUNT 

CPIF3x-xxx 

B C D 
.34 .22 .25 
.45 .30 .25 
.45 .30 .25 
.45 .30 .25 
.45 .30 .25 
.60 .45 .25 
.75 .50 .25 

E FNOM 
.290 .60 
.330 .65 
.330 .65 
.415 .65 
.415 .85 
.475 .95 
.625 1.25 

TOTALLY 
ENCAPSULATED 

CPIE4x-xxx 

~ MAX 
H: --
!~N 

m / " 

6-32 INSERT SIZES 
SIZES 7THRU 10 

SIZE A C D 
.750 .400 .500 .5 
.750 .400 .500 .5 

1.000 .500 .75 .5 
1.00 .500 .75 .5 
1.000 .500 .. 75 .5 
1.250 .800 1.00 .5 
1.625 1.000 1.25 .5 
1.750 1.125 1.50 .5 
2.125 . 1:25 1.900 .5 

1800 

G 
.025 
.025 
.036 
.032 
.032 
.032 
.040 
.040 
.040 
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X 1.0 2.0 5.0 10.0 20.0 50.0 

• High inductance stability 
• Low inductance shift with operating voltage 
• Predictable swing 
• Tolerant to high peak currents 
• Single layer design 
• Choice of mounting 
• Solderable leads 

MAX DC 

Subsidiary of Designatronics. Inc. 
Dept. E 3545 N.W. 71st Street. Miami FL 33147 
Phone: (305) 696-6660 • Fax: (305) 696-0626 

x= x10' 
VrEST 

Vop = operating voltage (RMS) 
VrEsT = indicated test level (RMS) 
fop = operating frequency 

CURRENT INDUCTANCE ACTEST MAX INDUCTANCE DROP lor INDUCTANCE 
RATING WITHOUT DC LEVEL DCR DC CURRENT INDICATED AT MAX LEAD SIZE • AUTOMATIC COIL 
(AMPS) (IlH)±10% 10KHZRMS MAX 10% 20% 30% 40% 50% CURRENT DIA PART NUMBER 

20.00 2.45 .024 .003 12.80 18.30 23.00 29.00 34.00 1.40 .08 7 xxxxx5-101 
20.00 4.35 .036 .0035 9.60 14.10 17.70 21.70 25.00 1.70 .08 7 xxxxx5-102 
20.00 9.80 .048 .005 6.40 9.40 11.80 14.40 16.83 2.25 .08 7 xxxxx5-103 
20.00 11.50 .052 .005 5.90 8.70 10.90 13.36 15.53 3.80 .080 7 xxxxx5-104 
10.00 33.00 .084 .010 3.50 5.10 6.40 7.90 9.18 15.50 .057 7 xxxxx5-105 
5.00 61.00 .120 .024 2.56 3.78 4.70 5.80 6.73 40.00 .040 7 xxxxx5-106 
4.00 100.00 .150 .037 2.00 3.00 3.75 4.60 5.30 64.00 .035 7 xxxxx4-107 
3.00 250.00 .240 .058 1.20 1.92 2.25 2.80 3.40 148.00 032 7 xxxxx5-108 
2.00 468.00 .330 .170 .88 1.40 1.65 2.10 2.50 285.00 .025 7 xxxxx5-109 
1.00 500.00 .480 .360 .60 .98 1.15 1.50 1.70 770.00 .020 7 xxxxx5-110 
1.00 1900.00 .670 .470 .43 .70 .80 1.00 1.23 1150.00 .020 7 xxxxx5-111 

20.00 4.00 .058 .003 19.00 28.00 35.00 45.00 50.00 3.10 .08 8 xxxxx5-112 
20.00 19.00 .130 .006 8.70 12.80 16.00 19.80 23.00 6.70 .08 8 xxxxx4-113 
20.00 26.50 .150 .007 7.36 10.80 13.60 16.70 19.40 7.50 .08 8 xxxxx5-114 

20.00 31.00 .163 .007 6.90 10.00 12.60 15.50 18.00 13.60 .080 8 xxxxx5-115 
20.00 45.00 .200 .009 5.65 8.30 10.40 12.80 14.80 15.00 .080 8 xxxxx5-116 
10.00 90.00 .280 .015 4.00 5.88 7.35 9.00 10.50 50.00 .057 8 xxxxx5-117 
5.00 200.00 .420 .042 2.70 4.00 5.00 6.00 7.00 140.00 .040 8 xxxxx5-118 
3.00 3.20 .520 .080 2.00 3.20 3.90 4.81 5.60 275.00 .032 8 xxxxx5-119 
2.00 530.00 .670 .160 1.70 2.50 3.00 3.80 4.50 450.00 .025 8 xxxxx5-120 
1.25 660.00 .750 .270 1.50 2.20 2.80 3.40 3.50 620.00 .020 8 xxxxx5-121 

1.25 835.00 .850 .320 1.30 2.00 2.50 3.00 3.50 760.00 .020 8 xxxxx5-122 
1.25 1000.00 .930 .340 1.20 1.80 2.20 2.70 3.20 880.00 .020 8 xxxxx5-123 

20.00 3.20 .060 .003 25.00 36.00 45.00 56.00 65.00 2.80 .100 9 xxxxx5-124 
20.00 8.00 .100 .005 15.30 23.00 29.00 35.00 40.00 5.50 .100 9 xxxxx5-125 
20.00 25.00 .167 .008 8.80 13.00 16.00 20.00 23.00 8.80 .100 9 xxxxx5-126 
20.00 51.00 .240 .010 6.00 9.00 11.30 14.00 16.00 19.00 .080 9 xxxxx5-127 
20.00 73.00 .280 .012 5.00 7.40 9.20 11.30 13.00 24.00 .080 9 xxxxx5-128 
10.00 140.00 .400 .021 3.80 5.60 7.00 8.60 10.00 70.00 .057 9 xxxxx5-129 
5.00 200.00 .480 .046 3.00 4.50 5.70 6.05 8.10 152.00 .040 9 xxxxx5-130 
5.00 330.30 .610 .060 2.40 3:60 4.50 4.40 6.40 210.00 .040 9 xxxxx5-131 
3.00 520.00 .760 .120 2.00 2.83 3.55 4.40 5.00 400.00 .032 9 xxxxx5-132 
2.00 810.00 1.000 .220 1.50 2.30 2.90 3.50 4.00 690.00 .025 9 xxxxx5-133 
1.25 1000.00 1.060 .380 1.40 2.03 2.60 3.20 3.65 920.00 .020 9 xxxxx5-134 

1.25 1300.00 1.200 .435 1.20 1.80 2.30 2.80 3.20 1115.00 .020 9 xxxxx5-135 
20.00 4.20 .095 .003 30.00 44.00 55.00 67.00 78.00 3.78 .08 10 xxxxx5-136 
20.00 17.00 .170 .006 15.00 22.00 28.00 34.00 39.00 11.60 .08 10 xxxxx5-137 
20.00 68.00 .380 .011 7.50 11.00 14.00 17.00 20.00 16.00 .08 10 xxxxx5-138 
20.00 96.00 .460 .012 6.20 9.00 11.50 14.20 16.50 36.00 .080 10 xxxxx5-139 
10.00 200.00 .670 .026 4.30 6.25 7.80 9.60 11.20 116.00 .057 10 xxxxx5-140 
10.00 270.00 .765 .030 3.80 5.60 7.00 8.50 9.90 132.00 .057 10 xxxxx5-141 
5.00 490.00 1.030 .076 2.75 4.00 5.00 6.20 7.20 343.00 .040 10 xxxxx5-142 
3.00 710.00 1.240 .144 2.28 6.00 7.70 9.50 11.00 632.00 .032 10 xxxxx5-143 
3.00 1000.00 1.460 .177 2.00 2.85 3.60 4.40 5.20 770.00 .032 10 xxxxx5-144 
2.00 1600.00 1.860 .340 1.50 2.25 2.80 3.45 4.00 1360.00 .025 10 xxxxx5-145 
1.25 2000.00 2.100 .600 1.35 2.00 2.50 3.10 3.60 1840.00 .020 10 xxxxx5"146 
1.25 2600.00 2.350 .680 1.20 1.77 2.20 2.70 3.20 2314.00 .020 10 xxxxx5-147 

·CHOOSE STYLE (PAGE 10) TO COMPLETE PART NUMBER 

1800 
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• High inductance stability 
• Low inductance shift with operating voltage 
• Predictable swing 
• Tolerant to high peak currents 
• Single layer design 
• Choice of JT10unting 
• Solderable leads 

MAX.DC 
CURRENT INDUCTANCE ACTEST MAX 

RATING WITHOUT DC LEVEL DCR 
(AMPS) ~H±10% 10KHZRMS (OHMS) 

20.0 1.15 .024 .0032 
20.0 2.05 .032 .0045 
20.0 3.20 .040 .006 
20.0 7.20 .060 .007 
10.0 14.0 .084 .009 
5.0 29.00 .120 .023 
4.0 60.00 .170 .025 
3.0 120.00 .240 .084 
2.0 220.00 .330 .170 
1.0 450.00 480 .360 
1.0 900.00 .670 .470 

20.0 1.20 .048 .0032 
20.0 1.90 .058 .0032 
20.0 4.80 .093 .0045 
20.0 12.80 .115 .006 
20.0 24.50 .200 .007 
10.0 47.00 .290 .011 
7.5 98.00 .420 .023 
5.0 220.00 .630 .056 
4.0 475.00 .930 .104 
2.0 1000.00 1.340 .300 
2.0 1800.00 1.800 .400 
1.5 2700.00 2.200 .623 

20.0 .98 .047 .0032 
20.0 3.00 .084 .0032 
20.0 6.00 .120 .0045 
20.0 15,50 .180 .007 
20.0 30.00 .260 .008 
10.0 66.00 .400 .016 
7.5 120.00 .520 .033 
5.0 240.00 .7SO .064 
5.0 500.00 1.070 .100 
4.0 1000.00 1.530 .180 
3.0 2200.00 2.260 .323 

20.0 2.00 .100 .0032 
20.0 5,20 .150 .0045 
20.0 11.50 .230 .008 
20.0 23.50 .320 .009 
20.0 50.00 .480 .012 
20.0 100.00 .660 .013 
10.0 245.00 1.050 .030 
7.5 500.00 1.500 .085 
6.5 1000.00 2.100 .145 
6.5 2200.00 3.100 .230 
4.0 4000.00 4.200 .380 

'CHOOSE STYLE (PAGE 10) 10 COMPLETE PART NUMBER 

x x10' 
VTESr 

VOP = operating voltage (RMS) 
Vm,r = indicated test level (RMS) 
fop = operating frequency 

MAX INDUCTANCE DROP for INDUCTANCE 
DC CURRENT INDICATED AT MAX LEAD SIZE 

10% 20% 30% 40% 50% CURRENT DIA 

25.00 35.00 106.0 134 156.0 1.1 .08 7 
19.00 26.50 35.0 44 52.0 1.9 .08 7 
15.30 21.00 28.0 34 40.0 3.0 .08 7 
10.20 14.30 18.8 23.5 27.5 68'.0 .080 7 

7.30 10.20 13.5 16.9 19.7 12.3 .057 7 
5.10 ' 7.10 9.4 11.8 13.8 27.6 .040 7 
3.60 5.00 6.5 8.3 9.6 52.0 .035 7 

2.50 3.SO 4.6 5.8 6.8 100.0 .032 7 
1.90 2.60 3.4 4.3 5.0 190.0 .025 7 
1.30 1.80 2.4 3.0 3.5 423.0 .020 7 

.90 1.30 1.7 2.1 2.4 825.0 .020 7 

48.00 66.00 88.0 110 129.0 1.35 .08 8 
38.30 53.40 70.5 88.7 104.0 2.4 .08 8 
24.00 33.00 44.0 55.4 64.8 4.75 .08 8 
15.50 21.60 28.5 35.9 42.0 8.8 .08 8 
10.60 14.80 20.0 24.6 28.8 17.5 .080 8 
7.70 10.70 14.0 17.7 20.7 41.0 .064 8 
5.30 7.40 9.8 12.3 14.4 80.0 .050 8 
3.50 4.90 6.5 8.2 9.6 173.0 .040 8 

2.40 3.40 4.4 5.5 6.5 350.0 .035 8 
1.70 2.30 3.1 3.9 4.5 850.0 .025 8 
1.20 1.70 2.3 2.9 3.3 1350.0 .025 8 
1.00 1.40 1.8 2.1 3.1 2000.0 .023 8 

61.00 85.70 113 142 166.0 1.26 .08 9 
35.00 48.50 64.0 80.1 94.3 2.76 .08 9 
24.60 34.30 45.3 57 66.6 5.22 .08 9 

15.40 21.40 28.3 35.6 41.5 10.3 .08 9 
11:20 15.60 20.6 26 30.4 21.6 .080 9 
7.40 10.40 13.7 17.2 20.0 54.0 .064 9 
5.60 7.80 10.3 13 15 98.0 .OSO 9 
3.90 5.40 7.2 9 10.5 195.0 .040 9 

27.00 3.80 5.0 6.3 7.4 350.0 .040 9 
1.90 2.70 3.5 4.5 5.2 646.0 .035 9 
1.30 1.80 2.4 3.0 3_5 1300.0 .032 9 

59.00 82.00 108 136 160.0 2.13 .08 10 

37.00 52.00 68.0 86 100.0 4.9 .08 10 

24.70 34.50 45.0 57 67.0 10.0 .08 10 

17.50 24.30 32.0 40.4 47.3 17.0 .08 10 

11.90 16.50 21.8 27.5 32.0 26.0 .08 10 
8.50 11.80 15.6 19.6 23.0 55.0 .080 10 

5.40 7.50 9.9 12.5 14.6 170.0 .064 10 

3.80 5.30 7.0 8.8 10.3 340.0 .050 10 
2.70 3.80 5.0 6.3 7.3 525.0 .040 10 

1.80 2.SO 3.3 4.2 4.9 990.0 .040 10 

1.30 1.90 2.5 3.1 3.6 1700.0 .035 10 

• AUTOMATIC COIL 
PART NUMBER 

xxxxx4-101 
xxxxx4-102 
xxxxx4-103 
xxxxx4-104 
xxxxx4-105 
xxxxx4-106 
xxxxX4-107 
xxxxx4-108 
xxxxx4-109 
xxxxx4-110 
xxxxx4-111 

xxxxx4-112 

xxxxx4-113 
xxxxx4-114 
xxxxx4-115 
xxxxx4-116 
xxxxx4-117 
xxxxx4-118 
xxxxx4-119 
xxxxx4-120 
xxxxx4-121 

xxxxx4-122 
xxxxx4-123 

xxxxx4-124 
xxxxx4-125 
xxxxx4-126 
xxxxx4-127 
xxxxx4-128 
xxxxx4-129 
xxxxx4-130 
xxxxic4-131 
xxxxx4-132 
xxxxx4-133 
xxxxx4-134 

xxxxx4-135 
xxxxx4-136 
xxxxx4-137 
xxxxx4-138 
xxxxx4-139 
xxxxx4-14O 
xxxxx4-141 
xxxxx4-142 
xxxxx4-143 
xxxxx4-144 
xxxxx4-145 

1800 

A·1162 . For manufacturers' sales offices, see yellow pages EEM 1991 



1800 COILS. CHOKES. & INDUCTORS 1800 

~ ________ .. Autamatic Ceil Carp. A 
r Subsidiary of Designatronics, Inc. I~ 
"T.orol-d Power Inductors Dept. E 3545 N.W. 71st Street. Miami FL 33147 .1 Phone: (305) 696-6660 • Fax: (305) 696-0626 

• High energy storage 
• Tolerant to high peak currents 

.• Minimal and predictable swing 
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• Open construction for max cooling 
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• Single layer design 
• Choice of mounting 
• Solderable leads 

MAX.CONT. 
DCI 

RATING 
(AMPS) 

5.0 

5.0 

5.0 

5.0 

5.0 

10.0 

10.0 

10.0 

10.0 

10.0 

15.0 

15.0 

15.0 

15.0 

15.0 

25.0 

25.0 

25.0 

25.0 

25.0 

40.0 

40.0 

40.0 

40.0 

40.0 

40.0 

MAX.CONT. 
DCI 

RATING 
(AMPS) 

5.0 

5.0 

5.0 

5.0 

5.0 

10.0 

10.0 

10.0 

10.0 

10.0 

15.0 

15.0 

15.0 

15.0 

15.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

40.0 

40.0 

40.0 

40.0 

40.0 

40.0 

EEM 1991 

x 
L(~H) 

WITHOUT 
D.C, 

±-10% 

SO.O 

80.0 

90.0 

200.0 

600.0 

17.0 

43.0 

100.0 

150.0 

22.0 

15.0 

27.0 

60.0 

82.0 

145.0 

6.2 

10.5 

22.0 

43.0 

86.0 

2.0 

4.5 

6.0 

12.0 

21.0 

60.0 

L(~H) 
WITHOUT 

D.C. 
±10% 

110.0 

160.0 

170.0 

360.0 

1000.0 

36.0 

90.0 

212.0 

300.0 

600.0 

32.0 

70.0 

125.0 

160.0 

300.0 

13.0 

18.0 

26.5 

45.0 

80.0 

180.0 

4.4 

8.8 

16.0 

25.0 

43.0 

120.0 

ACTEST 
LEVEL 
10KHZ 
RMS 

.100 

.125 

.200 

.300 

.732 

.060 

.140 

.300 

.400 

.BOO 

.038 

.110 

.230 

.300 

.570 

.035 

.064 

.140 

.220 

.440 

.020 

.040 

.040 

.100 

.152 

.360 

ACTEST 
LEVEL 
10KHZ 
RMS 

.100 

.124 

.190 

.400 

.650 

.060 

.140 

.300 

.400 

.800 

.056 

.121 

.232 

.300 

.570 

.004 

.006 

.075 

.140 

.210 

.440 

.020 

.040 

.060 

.100 

.152 

.360 

Uz +2 
~ 0 

$ -2 

MAX 
DCR 

(OHMS) 

.030 

.037 

.040 

.063 

.120 

.010 

.018 

.031 

.038 

.065 

.006 

.010 

.015 

.017 

.028 

.004 

.005 

.006 

.009 

.014 

.002 

.003 

.003 

.005 

.005 

.008 

MAX 
DCR 

(OHMS) 

.030 

.036 

.038 

.060 

.120 

.011 

.018 

.030 

.038 

.065 

.006 

.011 

.015 

.019 

.028 

.004 

.004 

.005 

.006 

.009 

.014 

.002 

.003 

.003 

.004 

.005 

.008 

5.0.1Q.Oj20.0140.0· 100.01200.0 

l';!@ :: 
~ 0 
u 
;l'. 

101.02.014.015.0110.0 100.0200.0 

x10' VOP = operating voltage (RMS) 
VTEST = indicated test level (RMS) 
fop = operating frequency 

% INDUCTANCE DROP 
FOR D.C. CURRENT INDICATED 

10% 20% 30% 40% 

4.6 

3.6 

5.0 

3.4 

3.0 

7.9 

7.3 

6.8 

6.4 

6.4 

12.0 

9.2 

B.8 15.0 

8.5 14.6 

9.0 15.0 

13.0 22.5 

14.3 24.5 

14.7 25.0 

11.9 20.4 

11.9 20.4 

22.5 38.6 

22.5 38.6 

20.0 33.6 

20.0 33.6 

17.0 30.0 39.0 

14.4 25.0 32.9 

% INDUCTANCE DROP 
FOR D.C. CURRENT INDICATED 

10% 20% 30% 40% 

2.0 3.75 5.00 

1.7 3.20 4.29 

2.6 4.58 

2.5 4.44 

1.5 2.70 3.60 

3.82 6.75 9.00 

3.56 6.28 8.37 

3.30 5.82 7.75 10.00 

3.16 5.57 7.43 9.66 

3.16 5.57 7.43 9.66 

4.00 7.10 9.50 12.30 

4.10 7.20 9.60 12.47 

4.28 7.55 10.00 13.10 

4.28 7.55 10.00 13.10 

4.42 7.80 10.40 13.52 

6.37 11.25 15.00 

7.63 13.50 18.00 23.40 

6.80 11.63 15.50 20.10 

7.14 12.60 16.70 21.80 

6.03 10.60 14.20 18.40 

5.77 10.10 13.58 17.60 

11.00 19.30 25.70 33.40 

11.00 19.30 25.70 33.40 

8.56 15.00 20.00 26.00 

9.50 16.80 22.40 29.00 

8.30 14.60 19.50 25.30 

7.00 12.30 16.40 21.40 

50% 

25.00 

23.00 

35.00 

39.00 

34.00 

28.00 

L(~H) 
AT MAX 

CURRENT 

44.0 

68.0 

81.0 

164.0 

490 

14.5 

36.0 

84.0 

123.0 

246.0 

12.9 

22.0 

48.0 

65.0 

116.0 

4.8 

8.4 

17.6 

31.0 

62.0 

1.6 

3.5 

4.3 

8.6 

14.5 

37.2 

L(~H) 
AT MAX 

CURRENT 

77.0 

104.0 

130.0 

270.0 

560.0 

23.4 

58.0 

125.0 

168.0 

330.0 

16.6 

38.0 

68.0 

87.0 

171.0 

6.2 

10.0 

13.8 

25.2 

40.0 

83.0 

2.3 

4.6 

6.4 

11.5 

17.0 

37.2 

LEAD 
DIA 

.040 

.040 

.040 

.040 

.040 

.050 

.oso 

.050 

.050 

.050 

.064 

.064 

.064 

.064 

.064 

.080 

.080 

.080 

.080 

.080 

.100 

.100 

.100 

.100 

.100 

.100 

LEAD 
DIA 

.040 

.040 

.040 

.040 

.040 

.050 

.050 

.050 

.050 

.050 

.064 

.064 

.064 

.064 

.064 

.080 

.080 

.080 

.080 

.080 

.080 

.100 

.100 

.100 

.100 

.100 

:100 

SIZE 

DIM 
A B 

MAX. MAX. 

1.125 .4SO 

1.125 .450 

1.375 .620 

1.375 1.250 

1.375 1.375 

1.125 .500 

1.375 .660 

1.375 1.250 

1.875 .800 

1.875 1.625 

1.125 .520 

1.375 .770 

1.375 1.375 

1.875 .950 

1.875 1.625 

1.250 .630 

1.250 .700 

1.375 1.250 

1.875 .950 

1.875 1.625 

1.350 .630 

1.350 1.450 

1.500 .880 

1.500 1.350 

1.950 .950 

1.9SO 1.625 

SIZE 

DIM 
A B 

MAX. MAX. 

1.125 .450 

1.125 .450 

1.375 .620 

1.375 1.2SO 

1.375 1.250 

1.125 .500 

1.375 .660 

1.375 1.250 

1.875 .800 

1.875 1.625 

1.125 .520 

1.375 .710 

1.375 1.375 

1.875 .950 

1.875 1.625 

1.250 .630 

1.250 .900 

1.375 .700 

1.375 1.250 

1.950 .950 

1.950 1.625 

1.350 .630 

1.350 1.000 

1.500 .880 

1.500 1.350 

1.950 .950 

1.950 1.625 

For manufacturers' sales offices, see yellow pages 

"" -'---

, 
AUTOMATIC COIL 

PART NUMBER 

CPID12-101 

CPID12-102 

CPID12-103 

CPID12-104 

CPID12-105 

CPIDI2-106 

CPID12-107 

CPID12-108 

CPID12-109 

CPID12-110 

CPID12·111 

CPID12-112 

CPID12·113 

CPIDI2-114 

CPIDI2-115 

CPIDI2·116 

CPIDI2-117 

CPID12-118 

CPIDI2-119 

CPID12-120 

CPID12-121 

CPIDI2·122 

CP1D12-123 

CPID12-124 

CPIDI2·125 

CPID12-126 

AUTOCOIL 
PART NUMBER 

CPIDI3-101 

CPID13-102 

CPID13-103 

CPID13-105 

CPID13-106 

CPIDI3-107 

CPIDI3-106 

CPIDI3-106 

CPIDI3-110 

CPIDI3-111 

CPIDI3-112 

CPIDI3-113 

CPID13-114 

CPIDI3-115 

CPIDI3-116 

CPIDI3-117 

CPIDI3-118 

CPID13-119 

CPIDI3-12O 

CPID13·121 

CPIDI3·122 

CPIDI3-123 

CPID13·124 

CPIDI3-125 

CPIDI3-126 

CPIDI3-127 

CPIDI3-128 

A·1163 
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Complete design, manufacture and test facilities 
for your custom magnetic requirements . 
. . . Call for design and application assistance. 

tiH11 ,J. \V :\liller Di,isioll 
BELL INDUSTRIES 
306 E. Alondra Blvd.' Gardena, CA 90247' TEL 213-515-1720. FAX 213-515-1962 

_ .. ~ Since 1924, leading manufacturer of standard and custom inductors. 

ENCAPSULATED SUBMINIATURE 
AND MINIATURE TOROIDAL INDUCTORS 
Features 
• Applications: printed circuits and modules 
• Environmental: designed to meet MIL-C-15305, Grade 1, 

Class B ( - 55°C to + 125°C) 
• Moisture and shock resistant, immersion proof 

General Specifications (All Series) 
Maximum operating temperature: 125°C 
Rated temperature rise (at 90°C): 35°C 
Dielectric withstanding voltage: 700 v rms 
Terminal pull: 5 pounds 

b 

e 

Altitude rating: 70,000 feet • Powdered iron toroidal core, low external magnetic field 
• Identification: part number and inductance value printed 

in contrasting color 
Overload current: 1.4 times the rated current 

Radial 
Leads 

Closer inductance tolerances 
'available on request, 

T1 SERIES T2 SERIES T3 SERIES T4 SERIES 
Apparent Max, DC Rated DC 

Part Induc •• Resist.. Current 
Apparent Max. DC Rated DC 

Part Induc., Resist., Current 
Apparent Max. DC Rated DC 

Part Indue., Resist., Current 
Apparent Max. DC Rated DC 

Part Induc., Resist., Current 
Number uH Ohms mAo Number uH Ohms mA Number uH Ohms mA Number uH Ohms mA 

100066 0.01 0·02 3000 100092 0.10 0.04 2200 100117 10 1.1 550 100142 100 6 280 
100067 0.012 0.02 3000 100093 0.12 0.05 2000 100118 12 1.3 500 100143 120 7 260 
100068 0.Q15 0.02 3000 100094 0.15 0.06 1800 100119 15 1.5 450 100144 150 8 240 
100069 0.018 0.02 3000 100095 0.18 0.07 1600 100120 18 1.9 410 100145 180 10 220 
100070 0.022 0.02 3000 100096 0.22 0.08 1600 100121 22 2.3 380 100146 220 12 200 
100071 0.027 0.02 3000 100097 0.27 0.10 1400 100122 27 2.7 350 100147 270 14 180 
100072 0.033 0.02 3000 100098 0.33 0.11 1300 100123 33 3.3 320 100148 330 17 180 
100073 0.039 0.02 3000 100099 0.39 0.14 1200 100124 39 3.9 290 100149 390 20 150 
100074 0.047 0.02 3000 100100 0.47 0.17 1100 100125 47 4.7 280 100150 470 24 140 
100075 0.056 0.02 3000 100101 0.56 0.22 1000 100126 56 5.6 240 100151 560 28 130 
100076 0.068 0.03 2500 100102 0.68 0.27 900 100127 68 6.8 220 100152 680 33 120 
100077 0.082 0.04 2200 100103 0.82 0.30 800 100128 82 8.1 200 100153 820 39 110 
100078 0.10 0.04 2200 100104 1.0 0.35 750 100129 100 9.7 180 100154 1000 45 100 
100079 0.12 0.05 2000 100105 1.2 0.40 700 100130 120 12 160 100155 1200 31 120 
100080 0.15 0.06 1800 100106 1.5 0.50 630 100131 150 14 150 100156 1500 37 110 
100081 0.18 0.07 1600 100107 1.8 0.70 530 100132 180 17 140 100157 1800 44 100 
100082 0.22 0.08 1500 100108 2.2 0.90 470 100133 220 20 130 100158 2200 52 90 
100083 0.27 0.10 1400 100109 2.7 1.1 420 100134 270 24 120 100159 2700 61 85 
100084 0.33 0.12 1300 100110 3.3 1.3 390 100135 330 19 130 100160 3300 71 80 
100085 0.39 0.15 1150 100111 3.9 1.5 360 100136 390 22 120 100161 3900 82 75 
100086 0.47 0.20 1000 
100087 0.56 0.25 900 

100137 470 27 110 
100138 560 32 100 

100112 4.7 1.8 33g 
100113 5.6 2.0 31 

100162 4700 93 70 
100163 5600 105 75 

100088 0.68 0.30 800 100114 6.8 2.2 300 100139 680 19 130 100164 6800 140 60 
100089 0.82 0.35 750 100115 8.2 2.4 290 100140 820 23 120 100165 8200 160 55 
100090 1.0 0.40 700 100116 10 2.6 280 100141 1000 27 110 

alblcldlelf 
.2. .2 .1 .1 1.0 #24 

alblcldlelf 
.2 .2 .1 .1 1.0 #24 .:7 I .:7 I .~ I .~5 I leO I #~2 .3~51.3~51 .~ l.l~711~0 I #~2 

Inductance Tolerances: 0.01 to 0.082 uH, Inductance Tolerances: 0.10 to 0.82 uH, Inductance Tolerance: ± 5%. 
± 20%; 0.10 to 1.0 uH ± 10%. ± 10%; 1.0 to 10 uH. ± 5%. 

HIGH CURRENT TOROIDS 
5700 SERIES 
Chokes are ideal for all EMI/RFI filtering applications. They are also 
suitable for energy storage inductors in switching power supplies. 

'" MIII.ln~. DC RSI. 
Miller lH~~1C5% o~:s ~Hral Ohms 

Number ..... OC Mil. m .. I-C .. 
5701 10 11.00 5 .003 .500 
5702 '25 5.50 12 .012 MIN. 
5703 125 2.75 70 .12 1 

r~~UL~C--~ ~- U 
5704 275 2.00 150 .24 
5705 450 1.50 250 .49 
5706 25 9.00 15 .012 

ILL 1>' ~ t ~ 5707 75 5.00 40 :03 
5708 400 2.25 225 .33 2 
5709 800 1.75 475 ,64 

A ~~ ~ +-r 5710 1000 1.50 575 .98 
5711 50 9.50 25 .012 J ~ I ~ 5712 150 4.75 85 .046 3 
5713 700 2.26 400 .42 
5714 1250 1.75 750 .85 

STRIP & TIN ~ I---;-.j 5715 1600 1.50 950 1.27 
5716 125 7.75 65 .032 4 WITHIN .062 

\ 5717 500 4.00 275 .15 , 
5718 1100 2.50 650 .33 MAX. MAX. MIN. 
5719 2250 1.75 1350 .92 Size A B C 
5720 4500 1.25 2700 2.64 1 .875 .437 .187 
5721 250 8.00 125 .041 2 1.125 .562 .312 
5722 900 3.75 500 .175 5 3 1.250 .625 .375 5723 1800 2.50 1000 .55 
5724 4000 1.75 2100 1.16 4 1,812 .750 .750 
5725 8000 1.00 4500 3.34 5 2.125 ,937 .625 

A·1164 For manufacturers' sales offices, see yellow pages 

Inductance Tolerances: ± 5%. 

SHIELDED SUBMINIATURE 
ADJUSTABLE RF COILS 
Dimensions: '/2" sq., x 5/S" high. 
Th t d' t bl '1 ff ese compac a JUs a e COl s 0 er 
a minimum two-to-qne inductance 

range with relatively small changes in Q. The 
tumng adjustment is accessible from either 
the top or bottom of the coil assembly. Mag-
netic shieldin~ is achieved through the use of 
cup cores whl e the metal shield offers effec-
tive electrostatic shieldin~. Printed circuit ter-
.minals on base and shie d. 

Miller Inductance Inductance R Ohms 
Part No. Min. Max. Max. 

9050 1.5 uH 3.0 uH .66 
9051 3.0uH 7.0 uH .85 
9052 7.0 uH 14.0 uH 1.38 
9053 14.0 uH 28.0 uH 2.10 
9054 28.0 uH 60.0 uH 3:00 
9055 6.0 uH 120.0 uH 4.00 
9056 120.0 uH 280.0 uH 5.75 
9057 280.0 uH 650.0 uH 12.00 
9058 650.0 uH 1.3mH 15.00 
9059 1.3mH 3.0mH 23.00 
9059·1 1.BmH 2,2 mH 10.00 
9060 3.0mH 10.0mH 76.00 
9061 8.0mH 20.0 mH 110.00 
9062 15.0 mH 40.0 mH 1~g:gg 9063 20.0 mH 60.0 mH 

EEM 1991 
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MOLDED 
RF CHOKES 

Induct. 
Mi'ner Micro-
Part henries 
No. +10% 

9230-94 .10 
9230-96 .12 
9230-00 .15 
9230-02 .18 
9230-04 .22 
923()"06 .27 
9230-08 .33 
9230-10 .39 
9230-12 .47 
9230-14 .58 
9230-16 .68 
9230-18 .82 
9230-20 1.00 
9230-22 1.20 
9230-24 1.50 
9230-26 1.80 
9230-28 2.20 
9230-30 2.70 
9230-32 3.30 
9230-34 3.90 
9230-36 4.70 
9230-38 5.60 
9230-40 6.80 
9230-42 8.20 
9230-44 10.00 
9230-46 12.00 
9230-48 15.00 
9230-50 18.00 
9230-52 22.00 
9230-54 27.00 
9230-56 33.00 
9230-58 39.00 
9230-60 47.00 
9230-62 56.00 
9230-64 68.00 
9230-88 82.00 
9230-88 100.00 
9230-70 120.00 
9230-72 150.00 
9230·74 180.00 
9230-76 220.00 
9230-78 270.00 
9230-80 330.00 
9230-82 390.00 
9230-84 470.00 
9230-86 560.00 
9230·88 680.00 
9230·90 820.00 
9230-92 1000.00 

Miller I~::~: 
Part henries 
No. +10% 

9310-00 .15" 
9310·02 .22" 
9310-04 .33" 
9310-06 .47" 
9310·07 .56 
9310·08 .68 
9310-10 .82 
9310-12 1.00 
9310-14 1.20 
9310-16 1.50 
9310-18 1.80 
9310-20 2.20 
9310-22 2.70 
9310-24 3.30 
931()"26 3.90 
9310-28 4.70 
931()"3O 5.60 
931()"32 6.80 
931()"34 8.20 
9310-36 10.0 
9310-38 12.0 
931()"4O 15.0 
9310-42 18.0 
9310-44 22.0 
9310-46 24.0 
9310-48 27.0 
9310-50 30.0 
9310-52 33.0 

Miller 
~auct. 
Micro-

Part henries 
No. +5% 

9210-54 36 
9210-56 39 
9210-58 43 
9210-60 47 
9210-62 51 
9210-64 56 
9210-66 62 
9210-68 88 
9210-70 75 
921()"72 B2 
9210-74 91 
9210-76 100 
9210-78 110 
9210-80 120 
9210-82 130 
9210-84 150 
9210-86 160 
9210-88 180 
9210-90 200 
9210-92 220 
9210-94 240 

EEM 1991 

Max. Mllli-
D.C. amp 

Resis- Rating Mold 
lance Max. Size 

.07 1100 E 

.08 1100 E 

.10 1100 E 

.12 1010 E 

.14 935 E 

.16 875 E 

.20 780 E 

.30 640 E 

.35 590 E 

.50 495 E 

.60 450 E 

.85 380 E 
1.00 350 E 

.18 825 E 

.22 745 E 

.30 640 E 

.40 550 E 

.50 495 E 

.85 380 E 
1.00 350 E 
1.20 320 E 
1.80 260 E 
2.00 245 E 
2.70 210 E 
3.70 180 E 
2.70 210 E 
2.80 205 E 
3.10 195 E 
3.30 190 E 
3.50 185 E 
3.40 187 E 
3.60 180 E 
4.50 165 E 
5.70 145 E 
6.70 135 E 
7.30 130 E 
8.00 125 E 

13.00 97 E 
15.00 85 E 
17.00 79 E 
21.00 73 E 
25.00 65 E 
28.00 62 E 
35.00 55 E 
42.00 50 E 
46.00 48 E 
60.00 42 E 
65.00 40 E 
72.00 38 E 

Mal. Milli· 
D.C. amp 

Resis- Hating Mold 
lance Mal. Size 

.03 2450 0 

.055 1900 0 

.09 1400 0 

.12 1225 0 

.135 1220 0 

.15 1100 0 

.22 900 0 

.29 830 0 

.42 650 0 

.50 600 0 

.65 525 0 

.95 435 0 
1.20 385 0 
2.00 300 0 
2.30 280 0 
2.60 260 0 

.32 750 0 

.50 600 0 

.60 545 0 

.90 445 0 
1.10 404 .0 
1.40 370 0 
2.25 280 0 
2.50 265 0 
2.50 265 D 
2.60 260 0 
2.80 255 0 
3.00 250 0 

Max. MiIIi-
D.C. amp 

Resis- Rating Mold 
tance Max. Size 
2.50 180 0 
2.60 176 0 
2.70 172 D 
2.75 170 0 
2.85 167 0 
3.00 164 0 
3.15 160 D 
3.30 156 0 
3.70 147 0 
3.90 143 0 
4.30 136 0 
4.50 133 0 
4.90 128 0 
5.20 124 0 
5.45 121 0 
6.05 114 0 
6.40 111 0 
6.75 108 0 
7.10 106 0 
7,45 103 0 
7.80 101 0 

ELECTROMAGNETIC 
SHIELDING 

Induct. Max. 
Micro- D.C. 

Part henries Resis-
No. +10% tance 

9250·101 0.10 .025 
9250-121 .12 .034 
9250·151 .15 .037 
9250·181 .18 .047 
9250·221 .22 .067 
9250-271 .27 .11 
9250·331 .33 .13 
9250·391 .39 .18 
9250-471 .47 .25 
9250-561 .56 .33 
9250·881 .68 .45 
9250·821 .82 .59 
9250-102 1.00 .07 
9250-122 1.20 .10 
9250-152 1.50 .12 
9250·182 1.80 .14 
9250-222 2.20 .19 
9250-272 2.70 .28 
9250-332 3.30 .35 
9250-392 3.90 .40 
9250-472 4.70 .55 
9250-562 5.60 .72 
9250-682 6.80 1.02 
9250-822 8.20 1.32 
9250-103 10.0 1.62 
9250-123 12.0 2.00 
9250-153 15.0 .80 
9250-183 18.0 .89 
9250-223 22.0 .96 
9250-273 27.0 1.19" 
9250-333 33.0 1.37 
9250-393 39.0 1.93 
9250-473 47.0 2.11 
9250-563 56.0 2.23 
9250-683 68.0 2.70 
9250-823 82.0 2.44 
9250-104 100.0 3.12 
9250-124 120.0 3.60 
9250-154 150.0 4.10 
9250-184 180.0 4.40 
9250-224 220.0 5.00 
9250-274 270.0 5.80 
9250-334 330.0 6.40 
9250-394 390.0 7.40 
9250-474 470.0 9.50 
9250-564 560.0 10.5 
9250-884 680.0 11.8 
9250-824 820.0 13.0 
9250-105 1.000.0 17.5 
9250-125 1.200.0 22.1 
9250-155 1.500.0 26.5 
9250-185 1.800.0 29.9 
9250-225 2.200.0 33.8 
9250-275 2.700.0 47.3 
9250-335 3300.0 53.0 
9250-395 3.900.0 73.8 
9250-475 4.700.0 81.6 
9250-565 5.600.0 98.9 
9250·885 6.800.0 111.0 
9250-825 8200.0 119.0 
9250·106 10.000.0 137.0 
9250·126 12.000.0 143.0 
9250·156 15.000.0 157.0 
9250-186 18.000.0 175.0 
9250-226 22000.0 274.0 
9250-276 27.000.0 308.0 
9250·336 33.000.0 343.0 
9250·396 39,000.0 376.0 
9250-476 47.000.0 473.0 
9250-566 56.000.0 512.0 
9250·686 68.000.0 580.0 
9250·826 82.000.0 618.0 
9250-107 100.000.0 678.0 
9220·00 270 8.2 
9220-02 300 8.7 
9220·04 330 9.1 
922Q..06 360 9.6 
9220-08 390 10.0 
9220·10 430 10.6 
922()"12 470 11.1 
9220-14 500 11.6 
9220-15 510 11.6 
9220-16 560 12.3 
922()"18 620 13.0 
9220-20 680 13.7 
9220-22 750 14.4 
9220-24 820 15.1 
9220-26 910 15.8 
922()..28 1000 16.5 
9220-30 1100 21.0 
9220-32 1200 22.0 
9220-34 1300 23.0 
9220-36 1500 25.0 
9220-38 1600 26.0 
9220-40 1800 28.0 
9220-42 2000 29.0 
9220-44 2200 30.0 
9220-46 2400 31.0 
9220-48 2700 33.0 
9220-50 3000 35.0 
9220-52 3300 38.0 
9220-54 3800 40.0 
9220-56 3900 44.0 
9220-58 4300 46.0 
9220-60 4700 48.0 
9220-62 5000 50.0 
9220-64 5600 53.0 
9220-66 6200 56.0 
9220-68 6800 59.0 
9220-70 7500 62.0 
9220-72 8200 65.0 
9220-74 9100 68.0 
9220-76 10000 72.0 

Milli-
amp 

Hating Mold 
Max. Size 
1790 F 
1530 F 
1470 F 
1300 F 
1100 F 
85!; F 
780 F 
670 F 
565 F 
490 F 
420 F 
370 F 

1070 F 
895 F 
815 F 
775 F 
650 F 
535 F 
480 F 
450 F 
380 F 
335 F 
280 F 
250 F 
220 F 
200 F 
315 F 
300 F 
290 F 
260 F 
240 F 
205 F 
195 F 
190 F 
170 F 
180 F 
160 F 
150 F 
140 F 
135 F 
125 F 
115 F 
110 F 
105 F 
92 F 
90 F 
80 F 
80 F 
70 F 
60 F 
55 F 
50 F 
50 F 
40 F 
40 F 
35 F 
31 F 
28 F 
27 F 
26 F 
24 F 
23 F 
22 F 
21 F 
17 F 
16 F 
15 F 
15 F 
13 F 
13 F 
12 F 
11 F 
11 F 

110 A 
107 A 
105 A 
102 A 
100 A 
97 A 
95 A 
93 A 
92 A 
91 A 
88 A 
85 A 
83 A 
81 A 
79 A 
78 A 
78 B 
76 B 
75 B 
72 B 
70 B 

68 B 
67 B 
66 B 
64 B 
62 B 
61 B 
58 B 
57 B 
61 C 
59 C 
58 C 
57 C 
56 C 
54 C 
52 C 
51 C 
50 C 
49 C 
47 C 

Mold Mold L~::h Laad L~~~h Size Diameter Size 
A .190±.O10 .440;0.010 AWG #22 1.44±.188 
B .215;0.010 .560;0.010 AWG#21 1.44±.188 
C .240± .010 .740±.O10 AWG#20 1.44±.188 
0 .155;0.010 .375;0.010 AWG#22 1.44;0.188 
E .095±.O10 .250±.O10 AWG#24 1.50±.188 
F .162+.010 .41 ±.O1O AWG #22 1.44+.188 

SERIES S,M,L. 

Lead L~~~h Series Langlhs Diameter Size 
S .44 max. . 188 max. #22AWG 1.3 min . 
M .60 max. .25 max. #21 AWG 1.3 min. 
L .90 max. .31 max. #21 AWG 1.3 min. 

SERIESS 
.1-22uH ± 10% 
Above 22uH ± 5% 

Part l·Micro- Ma. DC Mo •• I 
Number Henries Hes. Ohms mA 
100170 0.10 0.02 4000 
100171 0.12 0.025 3500 
100172 0.15 0.03 3000 
100173 0.18 0.03 3000 
100174 0.22 0.03 3000 
100175 0.27 0.04 2700 
100176 0.33 0.05 2500 
100177 0.39 0.08 2000 
100178 0.47 0.08 2000 
100179 0.56 0.10 1700 
100180 0.68 0.12 1500 
100181 0.82 0.18 1300 
100182 1.0 0.24 1100 
100183 1.2 0.35 1000 
100184 1.5 0.43 850 
100185 1.8 0.65 720 
100186 2.2 0.80 610 
100187 2.7 0.12 1600 
100188 3.3 0.15 1400 
100189 3.9 0.23 1200 
100190 4.7 0.30 1000 
100191 5.6 0.45 900 
100192 6.8 0.55 800 
100193 8.2 0.65 720 
100194 10.0 0.73 650 
100195 12.0 1.1 590 
100196 15.0 1.4 500 
100197 18.0 1.6 460 
100198 22.0 1.8 430 
100199 27.0 2.7 360 
100200 33.0 3.5 300 
100201 39.0 3.B 290 
100202 47.0 4.0 275 
100203 56.0 4.4 265 
100204 68.0 4.7 250 
100205 82.0 5.3 235 
100206 100.0 6.0 220 

1-22uH ± 10% 
SERIESM Above 22uH ± 5% 

100207 1.0 0.04 2700 
100208 1.2 0.04 2700 
100209 1.5 0.04 2700 
100210 1.8 0.05 2500 
100211 2.2 0.05 2500 
100212 2.7 0.05 2500 
100213 3.3 0.05 2500 
100214 3.9 0.07 2100 
100215 4.7 0.09 1800 
100216 5.6 0.14 1550 
100217 6.8 0.17 1300 
100218 8.2 0.25 1150 
100219 10.0 0.32 1000 
100220 12.0 0.47 870 
100221 15.0 0.62 730 
100222 18.0 0.72 860 
100223 22.0 0.8 600 
100224 27.0 1.2 520 
100225 33.0 1.5 450 
100226 39.0 2.3 380 
100227 47.0 3.0 300 
100228 56.0 4.2 270 
100229 68.0 5.2 250 
100230 82.0 6.2 220 
100231 100.0 7.0 200 
100232 120.0 7.5 200 
100233 150.0 8.0 190 
100234 180.0 9.0 185 
100235 220.0 10.0 180 

For manufacturers' sales offices, see yellow pages 

SERIES M 
Continued 

Part L-Mi'ro-
Nllmber Henries 
100236 270.0 
100237 330.0 
100238 390.0 
100239 470.0 
100240 560.0 
100241 880.0 
100242 820.0 
100243 1000.0 

Mo. DC Mo •. I 
Hes. Dhms mA 

11.0 172 
12.0 165 
13.0 157 
14.0 150 
16.0 145· 
17.0 140 
19.0 132 
21.0 125 

10-22uH ± 10% 
SERIES L Above 22uH ± 5% 

100244 10.0 0.15 1800 
100245 12.0 0.23 1600 
100246 15.0 0.3 1300 
100247 18.0 0.4 1150 
100248 22.0 0.5 1000 
100249 27.0 0.6 900 
100250 33.0 0.7 850 
100251 39.0 1.1 720 
100252 47.0 1.3 620 
100253 56.0 1.8 540 
100254 68.0 2.4 450 
100255 82.0 2.8 425 
100256 100.0 3.2 400 
100257 120.0 4.8 360 
100258 150.0 6:4 280 
100259 180.0 9.5 240 
100260 220.0 12.0 200 
100261 270.0 13.0 195 
100262 330.0 14.0 190 
100263 390.0 15.5 180 
100264 470.0 17.0 170 
100265 560.0 18.5 165 
100266 680.0 20.0 155 
100267 820.0 22.0 150 
100288 1000.0 24.0 145 
100288 1200.0 27.0 137 
100270 1500.0 29.0 130 
100271 1800.0 32.0 125 
100272 2200.0 35.0 120 
100273 2700.0 40.0 112 
100274 3300.0 45.0 105 
100275 3900.0 49.0 100 
100276 4700.0 53.0 95 
100277 5600.0 60.0 90 
100278 6800.0 67.0 85 
100279 8200.0 75.0 82 
100280 10000.0 90.0 80 

VERTICAL 

I MOUNTED 
PRINTED 
CIRCUIT 
ADJUSTABLE 
RFCOILS 
Approx .. 5 Dia. X .75 High 

H 
Miller Inductance Inductance Ohms 

Part No. Min. Max. Mo •. 
23Al07RPC .095 uH .125 uH .02 
23A157RPC .130uH .170uH .02 
23A227RPC .185 uH .265 uH .02 
23A337RPC .285 uH .410 uH .03 
23A477RPC .420 uH .580 uH .03 
23A687RPC .540 uH .850 uH .03 
23AB27RPC .840 uH 1.00 uH .03 
23Al06RPC .760 uH 1.25 uH .04 
23A156RPC 1.20 uH 1.87 uH .06 
23A226RPC 1.65 uH 2.75 uH .14 
23A338RPC 2.40 uH 4.10 uH .17 
23A476RPC 3.40 uH 5.80 uH .24 
23A686RPC 4.60 uH 8.50 uH .39 
23A826RPC 5.60 uH 10.00 uH .84 
23Al?5RPC 7.10 uH 12.50 uH .77 
23A155RPC 10.00 uH 18.70 uH "\ 1.68 
23A225RPC 14.80 uH 27.50 uH . 1.91 
23A335RPC 22.00 uH 41.00 uH 2.34 
23A475RPC 31.00 uH 58.00 uH 2.72 
23A685RPC 43.50 uH 85.00 uH 3.30 
23A825RPC 61.00 uH 100.00 uH 3.89 
23Al04RPC 76.00 uH 125.00 uH 4.39 
23A154RPC 105.00 uH 187.00 uH 5.46 
23A224RPC 160.00 uH 275.00 uH 6.70 
23A334RPC 240.00 uH 410.00 uH 8.30 
23A474RPC 360.00 uH 560.00 uH 10.50 
23A684RPC 530.00 uH 85.00 uH 12.90 
23A824RPC 700.00 uH 1.00 mH 14.90 
23Al03RPC 910.00 uH 1.25 mH 17.10 
23A153RPC 990.00 uH 1.87 mH 28.20 
23A223RPC 1.60 mH 2.75 mH 34.80 
23A333RPC 2.40 mH 4.10 mH 42.90 
23A473RPC 3.40 mH 5.80 mH 51.60 
23A683RPC 5.15 mH 8.50 mH 63.60 
23AB23RPC 7.40 mH 10.00 mH 75.60 
23Al02RPC 9.80 mH 12.50 mH 87.80 
23A152RPC 12.00 mH 18.70 mH 111.00 
23A222RPC 12.10 mH 27.50 mH 197.00 
23A332RPC 18.20 mH 41.00 mH 244.00 
23A472RPC 27.50 mH 58.00 mH 302.00 
23A682RPC 40.00 mH 85.00 mH 378.00 
23A822RPC 50.00 mH 100.00 mH 423.00 
23Al01RPC 62.00 mH 125.00 mH 488.00 

A-1165 
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SUB-MINIATURE RF CHOKES 

Miller Inductane. 
Pirl N •• Nominal. 

70Fl07A.P .10 uh* 
70F157AP .15 uh* 
70F227AP .22 uh* 
70F337AP .33 uh. 
70F477AP .47 uh* 
7OF897AP .68 uh* 
70F757AP .75 uh* 
7OFB27AP .82 uh* 
70Fl06AI 1.0 uh 

70FI26AI 1.2 uh 
70FI56AI 1.5 uh 
70FI86AI '1.8 uh 
70F226A.1 2.2 uh 
70F276AI 2.7 uh 

70F336AI 3.3 uh 
70F396A.1 3.9 uh 
70F476A.1 4.7 uh 
70F566AI 5.6 uh 
70F686AI 6.8 uh 
70F756AI 7.5 uh 
70F826AI 8.2 uh 
70F916AI 9.1 uh 
70Fl05AI 10 uh 
70F125AI 12 uh 
70F155AI 15 uh 
70F185AI 18 uh 
70F225AI 22 uh 
7OF255AI 25 uh 
70F275AI 27 uh 
70F335AI 33 uh 
70F395AI 39 uh 
70F475AI 47 uh 
70F565AI 56 uh 
70F685AI 68 uh 
70F755AI 75 uh 
70F825AI 82 uh 
70F915AI 91 uh 
70F104AI 100 uh 
70F124AI 120 uh 
70F154AI ISO uh 
70F184AI 180 uh 
70F204A.1 200 uh 
70F224AI 220 uh 
70F254Al 2SO uh 
70F274A.1 270 uh 
7OF304AI 300 uh 
70F334A.1 330 uh 
70F354AI 350 uh 
7OF394AI 390 uh 
70F474AI 470 uh 
7OF504A.1 500 uh 
70F564A1 560 uh 
70F894AI 880 uh 
70F754A.1 750 uh 
70F824AI 820 uh 
70F914AI 910 uh 
70Fl00AI 1.00 mh 
70F123AI 1.20mh 

70F153AI I.SO mh 
70FI83A.1 1.80 mh 
7OF223AI 2.20 mh 
70F253A.1 2.SO mh 
70F273AI 2.70 mh 

70F333A.1 3.30 mh 
70F393AI 3.90 mh 
70F473A.1 4.70 mh 
70F563AI 5.60 mh 
70F683AI 6.80 mh 
70F753AI 7.50 mh 
70F828AI 8.20 mh 
70F913AI 9.10 mh 
70Fl02AI 10.0 mh 
10Fl22A.1 12 mh 
70F152AI 15 mh 
70F1B2A.1 18 mh 
70F222AI 22 mh 
70F252AF 25 mh 
70F272AF 27 mh 
70F332AF 33 mh 
70F392AF 39 mh 
70F472AF 47 mh 
70F502A.F SO mh 
70F562AF 56 mh 
70F682AF 89 mh 
70F752AF 75 mh 
70F822A.F 82 mh 
70F912AF 91 mh 
70Fl01AF 100 mh 
70F121AF 120 mh 
70F151AF ISO mh 
70F181AF 180 mh 
70F221AF 220 mh 
70F251AF 250 mh 
70F271AF 270 mh 
70F331AF 330 mh 
70F391AF 390 mh 
70F471AF 470 mh 
70FSOIAF 500 mh 

A·1166 

. 1-1 uH±20% 
1.2-15 uH±10% 
Above 15 uH ±5% 

MIIII-
D.C. Imp 

Resistance Raling 
Ma •• Max. 

.013 3922 

.025 2828 

.038 229~ 

.070 1690 

.125 1264 

.~OO 1000 

.264 870 

.290 830 

.048 2041 

.072 1666 

. 096 1443 

.096 1443 

.156 1132 

.168 1091 

.240 912 

.264 870 

.457 661 

.492 837 

.624 566 

.624 566 

.744 518 
1.44 288 
1.56 277 
1.68 267 
1.92 250 
2.28 229 
2.28 229 
2.64 213 
2.64 213 
2.76 208 
3.36 188 
3.36 188 
3.84 176 
4.20 169 

4.56 162 
4.60 158 
4.92 156 
7.68 139 
8.16 135 
8.16 135 
8.16 135 

10.3 120 
11.5 114 
12.1 111 

13.2 106 
13.2 106 
13.9 103 
14.4 102 
15.8 97 
16.3 95 
18.0 91 
19.2 88 
19.8 87 
22.9 80 
22.9 80 
24.0 79 
24.0 79 
33.6 66 
37.2 63 
42.0 59 
45.6 57 
45.6 57 
45.6 57 
51.6 53 
57.6 51 
64.8 48 
69.6 46 
78.0 43 

85.2 41 
92.4 40 
98.4 39 

101 38 
100 50 
113 47 
128 44 
144 41 
115 46 
120 45 
134 43 
147 41 
168 38 
175 37 
189 36 
215 34 
222 . 33 
238 32 
250 31 
278 29 
288 48 
328 44 
374 41 
424 39 

·468 37 
490 36 
540 34 
61.7 33 
704 30 
736 30 

HIGH QUALITY 
COMMERCIAL CONFORMAL 
COATED INDUCTORS 

lYPe 77 
Tell Fo R,d. 

Pa~ L±':% a Freq. Min. Max. 
Numbe. Min. MHz MHz Ohm. 

77F1ROK 1.0 45 25.2 157 0.17 
77F1R2K 1.2 so 7.96 144 0.21 
77F1R5K 1.5 50 7.96 131 0.23 
77F1R8K 1.8 55 7.96 121 0.25 
77F2R2K 2.2 55 7.96 110 0.28 
77F2R7K 2.7 60 7.96 100 0.30 
77F3R3K 3.3 65 7.96 94 0.34 
77F3R9K 3.9 65 7.96 86 0.37 
77F4R7K 4.7 70 7.96 80 0.39 
77F5R6K 5.6 70 7.96 74 0.43 
77F6R8K 6.8 75 7.96 68 0.48 
771'8R2K 8.2 80 7.96 53 0.52 
77Fl00K 10 85 7.96 45 0.58 
77FI2OK 12 75 2.52 34 0.83 
77F1SOK 15 70 2.52 20 0.72 
77FI80K 18 65 2.52 14 0.77 
77F22OK 22 60 2.52 9.9 0.84 
77F270K 27 55 2.52 7.6 0.94 

Test Fo R.de 
Pori L±5% a Freq. Min. Ma •• 

Numbe. "H Min. MHz MHz Ohms 
77F330J 33 55 2.52 6.3 1.03 
77F39OJ 39 SO 2.52 6.3 1.12 
77F470J 47 45 2.52 6.3 1.22 
77F56OJ 56 40 2.52 6.2 1.34 
77F680J 68 40 2.52 5.7 1.47 
77F82OJ 82 35 2.52 5.3 1.62 
77Fl01J 100 30 2.52 4.8 1.80 
77F121J 120 70 0.796 3.8 3.70 
77F151J 150 70 0.796 3.5 4.20 
77F181J 180 70 0.796 3.3 4.60 

.77F221J 220 70 0.796 3.0 5.10 
77F271J 270 65 0.796 2.8 5.80 
77F331J 330 65 0.796 2.6 6.40 
77F391J 390 65 0.796 2.4 7.00 
77F471J 470 60 0.796 2.25 7.70 
77F561J 560 60 0.796 2.1 8.SO 
77F891J 680 55 0.796 1.95 9.40 
77F821J 820 55 0.796 1.85 10.5 
77Fl02J 1000 50 0.796 1,40 14.0 

Type 78 
Tesl Fo R,d. 

Pa~ l±JlI% a F.eq. Min. Ma •• 
Number Min. MHz MHz Ohml 

78FR10M 0.10 40 25 400 0.06 
78FR12M 0.12 40 25 400 0.06 
78FR15M 0.15 40 25 400 0.07 
78FR18M 0.18 40 25 400 0.08 

Test Fo R,de 
PI~ L±':% a Freq. Min. Mal. 

Number Min. MHz MHz Ohms 
78FR22K 0.22 40 25 380 0.08 
78FR27K 0.27 40 25 360 0.08 
78FR33K 0.33 40 25 350 0.08 
78FR38K 0.39 40 25 320 0.09 
78FR47K 0.47 40 25 300 0.10 
78FR56K 0.56 40 25 280 0.11 
78FR68K 0.68 40 25 250 0.12 
78FR82K 0.82 40 25 200 0.12 
78F1ROK 1.0 40 25 160 0.15 
78F1R2K 1.2 40 7.9 165 0.18 
78F1R5K 1.5 45 7.9 ISO 0.20 
78F1R8K 1.8 SO 7.9 125 0.25 
78F2R2K 2.2 50 7.9 110 0.28 
78F2R7K 2.7 SO 7.9 95 0.30 

Test Fo R,de 
Pa .. L±5% a F.eq. Min. Ma •• 

Namber uH Min. MHz MHz Ohms 
78F3R3J 3.3 50 7.9 70 0.34 
78F3R9J 3.9 45 7.9 65 0.32 
78F4R7J 4.7 45 7.9 50 0.35 
78F5R6J 5.6 45 7.9 40 0.40 
78F6R8J 6.8 40 7.9 30 0.45 
78F8R2J 8.2 40 7.9 28 0.55 
78Fl00J 10 40 2.5 22 0.72 
78Fl2OJ 12 .45 2.5 20 0.80 
78Fl5OJ 15 50 2.5 16 0.88 
78Fl6OJ 18 50 2.5 15 1.00 
78F22OJ 22 50 2.5 13 1.20 
78F270J 27 50 2.5 11 1.35 
78F33OJ 33 50 2.5 10 I.SO 
78F39OJ 39 SO 2.5 9.5 1.70 
78F470J 47 60 2.5 8.5 2.30 
78F56OJ 56 60 2.5 7.5 2.60 
78F68OJ 68 60 2.5 6.5 2.90 
78F82OJ 82 60 2.5 6.0 3.20 
78Fl01J 100 60 2.5 5.5 3.50 
78F121J 120 60 0.79 5,4 3.80 
78F151J ISO 60 0.79 4.7 4.40 
78F181J 180 60 0.79 4.3 5.00 
78F221J 220 60 0.79 4.0 5.70 
78F271J 270 60 0.79 3.7 6.50 
78F331J 330 60 0.79 3.4 9.SO 
78F391J 390 60 0.79 2.8 10.50 
78F471J 470 60 0.79 2.5 11.80 
78F561J 560 60 0.79 2.3 13.00 
78F681J 680 60 0.79 2.0 18.00 
78F821J 820 60 0.79 1.5 23.00 
78Fl02J 1000 60 0.79 1.2 26.00 

I,de 
Mal. 
mA 
920 
880 
830 
790 
750 
720 
670 
640 
620 
590 
550 
530 
500 
460 
460 
430 
410 
390 
I.de 

Ma •. 
mA 
370 
3SO 
340 
320 
305 
290 
275 
185 
175. 
165 
155 
145 
137 
133 
126 
120 
113 
105 
100 

I,de 
MI •• 
mA 
500 
500 
500 
450 
I,de 

Ma •. 
mA 

1025 
950 
815 
700 
6SO 
545 
495 
415 
385 
590 
535 
455 
395 
355 
I,d. 
Ma •. 
mA 
270 
250 
230 
185 
175 
155 
130 
155 
150 
145 
140 
135 
193 
185 
167 
ISO 
137 
132 
125 
100 
90 
84 
76 
70 
65 
60 
53 
51 
45 
43 
41 

A. EI I iCINom.) Ii 0 

77F DIMENSIONS 

Max. .410 I .157 I 1.0 .025 

78F DIMENSIONS 

Max . .280 I .110 I 1.0 .020 

Form length: .73 
OD at base: .62 
Lead spacing: .408 
Wire size: AWG 20 TCW 
Core: 10-32 x 3/. Carbonyl J 

48ASERIES A 
Fo,,"'" '''.'' 30-250 MH, "'f' 
For equipment operating in the 30-250 MHz range. 
These coils have. unsurpassed stability and unifor-
mity of electrical parameters. Polypropylene is mold-
ed around an accurately positioned winding. 

Mille • I. de 
Po.1 L uH LuH L uH a Ma •• No 
N •• Min. Nom. Mal. Min. A Turns 

48A.518MPC .046 .051 .055 100 2 1'12 
48A778MPC .071 .077 .082 100 2 21/2 
48A117MPC .099 .111 .122 100 2 3'/2 
48A147MPC .118 .138 .157 100 2 4 1/2 

48A187MPC .15 .179 .207 100 2 5112 
48A.227MPC .181 .215 .278 100 2 6'/2 
48A.257MPC .209 .246 .283 100 2 7'12 
48A.287MPC .241 .284 .316 100 2 8112 
48A317MPC .27 .311 .351 100 2 9'12 

49ASERIES 
Form length: 1.05 
OD at base: .46 
Coil OD: .285 
Lead spacing: .324 
Wire size: AWG 22 f polyurethane 
coated, with tinned leads 
Core: 10-32 x 3/. Carbonyl J 

For equipment operating in the 10-250 MHz range. 
These coils have unsurpassed stability and unifor-
mity of electrical parameters. Polypropylene is mold-
ed around an accurately positioned winding. 

Mille. I, de 
Part L .H L uH L uH a Max. NO 
No. Min. Nom. Ma •• Min. A Turns 

49A678MPC . 06 .067 . .074 100 1.5 2'13 
49A127MPC .1 .116 .132 100 1.5 31/3 
49A167MPC .134 .164 .194 100 1.5 4'/3 
49A217MPC .17 .214 .258 100 1.5 5'/3 
49A347MPC .25 .338 .415 100 1.5 7'/3 
49A537MPC .393 .525 .657 70 1.5 10'/3 
49A757MPC .6 .75 .9 70 1.5 14'13 
49A997MPC .81 .99 1.16 70 1.5 18'/3 
49A126MPC .96 1.15 1.34 70 1.5 21113 
49A.I46MPC 1.18 1.36 1.53 70 1.5 24'/3 

ADJUSTABLE 
RFCOILS 

.40 Sq. x .56 High 

Ideal for communications 
applications in the 30-250 MHz range. 

Mille. aMI •. O. Min. Teet 
Part L. Min. aIL L. Ma •. al L Freq. 
No. uH Min. uH Ma •• MHz 

SHIELDED 

4901·8 .037 90 .039 85 80 
4902·8 .059 100 .071 95 75 
4903·8 .086 105 .107 90 75 
4904·8 .117 90 .159 90 SO 
4905·S .150 90 .208 80 45 
4906·8 .164 65 .262 70 45 
4907·5 .188 85 .311 • 65 45 
4908·8 .258 85 .363 60 45 
4909·8 .296 85 .417 55 45 
4910·5 .335 80 .454 SO 45 

UNSHIELDED 

4901 .041 113 .OSO 136 80 
4902 .070 155 .100 139 75 
4903 .103 147 .152 133 75 
4904 .148 146 .252 162 SO 
4905 .193 138 .337 142 45 
4906 .238 137 .417 122 45 
4907 .286 135 .S08 105 45 
4908 .339 126 .600 89 45 
4909 .390 132 .691 76 45 
4910 .460 128 .788 72 45 

For manufacturers' sales offices, see yellow pages EEM 1991 
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HIGH CURRENT FILTER CHOKES 
Chokes are ideal for all EMI/RFI filtering applica' 
tions. They're also suitable for energy storage indue· 
tors in switching power supplies. 
Covered with shrink tubing and varnish impregnated. 
Printed Circuit mounting. 

5500 SERIES (5600) 

HIGH SATURATION FLUX 
DENSITY FERRITE RODS 

Miller R,de I,de 
Part L oH Mal. Mal. 
No. ·10% Dbms Am •• 

5501 5 .013 10 
5502 10 .017 9 
5503 27 .030 7 
5504 50 .045 5.6 
5505 100 .061 4.9 
5508 150 .069 4.6 
5507 250 .069 4 
5508 5 .009 14 
5509 10 .012 12 
5510 27 .022 9 
5511 50 .028 8 
5512 68 .034 7.3 
5513. 100 .038 6.8 
5514 150 .046 6.3 
5515 5 .006 19 
5518 10 .008 16 
5517 27 .014 12.5 
5518 50 .020 10.5 
5519 68 .023 10 
5520 100 .027 10 
5521 5 .004 23 
5522 10 .006 20 
5523 27 .010 15 
5524 50 .013 15 

5600 SERIES 
HIGH SATURATION FLUX 
DENSITY FERRITE BOBBINS 

Mille, R,de I,de 
Part L uH Ma •. Mu. 
No. ·10% Ohms AmPS 

5601 5 .007 15 
5602 10 .008 14 
5603 25 .023 8 
5604 50 .034 6.6 
5605 100 .072 4.5 
5608 250 .173 2.9 
5607 500 .378 2 
5808 1,000 . sOl 1.3 
5609 2,500 2.04 .85 
5610 5 .005 20 
5611 10 .006 17 
5612 25 .009 14 
5613 50 .01.7 10 
5614 100 .034 7 
5615 250 .083 4.6 
5616 500 .129 3.7 
5617 1,000 .279 2.5 
5618 2,500 .690 1.6 
5619 50 .012 14 
5620 100 .025 9.8 
5621 250 .059 6.4 
5622 500 .090 5 
5623 1,000 .195 3.5 
5624 2,500 .499 2.2 
5625 5,000 1.08 1.5 
5626 100 .018 14 
5627 250 .040 9 
5628 500 .085 6.5 
5629 1,000 .183 4.4 
5630 2,500 .484 2.8 
5831 5,000 .714 2.2 
5632 10,000 1.55 1.5 

Dim. 
A 

MaJ. 
.88 

1.12 
.88 

1.12 
1.12 
1.38 
1.62 

.88 
1.12 

.88 
1.12 
1.12 
1.38 
1.62 
1.12 
1.38 
1.12 
1.38 
1.38 
1.62 
1.38 
1.69 
1.38 
1.62 

Dim. 
A 

Mal. 
.63 
.63 
.83 
.63 
.83 
.83 
.83 
.83 
.83 

1.22 
1.22 
1.22 
1.22 
1.22 
1.22 
1.22 
1.22 
1.22 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.5 
1.50 
1.50 

Dim. 
B 

Max. 
.63 
.63 
.81 
.81 
.81 
.81 
.81 
.64 
.64 
.88 
.88 
.88 
.88 
.88 
.69 
.69 
.94 
.94 
.94 
.94 
. 72 
.72 

1 
1 

Dim. 
B 

Max. 
.91 
. 91 
.91 
.91 
.91 
.91 
.91 
.91 
.91 

1.11 
1.11 
1.11 
1.11 
1.11 
1.11 
1.11 
1.11 
1.11 
1.11 
1.11 
1.11 
1.11 
1.11 
1.11 
1.11 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 

Inductance measured @ 1 kHz with 0 Amps 
D.C. current. 
Typical inductance change is less than 5% ai max· 
imum rated current. 
Leads: 1" long. Tinned within '/8" of body. 

PHENOLIC CORE SINGLE 
WINDINGS LAYER 
.27 D x .75 L -._-"SEF!i,,*-

Mille, D.C. MIlliamp 
Part Inductan.e Resistance Rating 
N •. Nominal' Max. Max. 

4602 1.0 uh .050 2000 
4604 1.5 uh .093 1800 
4606 2.4uh .190 1500 
4608 3.9 uh .450 1000 
4609 5.5 uh .670 850 
4610 6.2 uh .830 700 
4611 8.2 uh 1.20 600 
4612 10.0uh 1.50 500 

IRON CORE SINGLE 
LAYER WINDINGS 
.29Dx.88L 

Mill .. 
Part Inductance 
No. Nominal 

4622 10uh ± 5% 
4624 15uh ± 5% 
4626 24uh ± 5% 
4628 39uh ± 5% 
4629 55uh ± 5% 
4630 62uh ± 5% 
4631 82uh±5% 
4632 l00uh + 5% 

PHENOLIC CORE 
3-SECTION 
WINDINGS 
.5 D x .88 L 

Miller 
Part Inductance 
No. Nominal 

4842 .10mh ± 5% 
4644 .15 mh ± 5% 
4646 :24mh ± 5% 
4848 .39mh ± 5% 
4649 .55mh ± 5% 
4650 .62mh ± 5% 
4651 .75mh±5% 
4652 1.0 mh ± 5% 

IRON CORE 
3-SECTION 
WINDINGS 
.5 D X .88 L 

Mill .. 
Part Inductance @' 
No. 1000 Herts 

4662 1.0mh ± 5% 
4684 1.5 mh ± 5% 
4666 2.4mh ± 5% 
4668 3.9mh ± 5% 
4669 5.5mh ± 5% 
4670 6.2mh ± 5% 
4671 S.2mh ± 5% 
4672 10 mh + 5% 

FERRITE CORE 
3-SECTION 
WINDINGS 
.5 D X .88 L 

Mille, 
Part Inductan.e @ 
No. 1000 Hertz 

8302 2.5mh ± 5% 
8304 5.0mh ± 5% 
6308 10 mh ± 5% 
6308 25 mh ±5% 
6310 50 mh +5% 

HEAVY DUTY 
HASH CHOKES 

Part ,.It Dbms 
No. ±20% Mal. 

5218 3.35 .010 
5219 4.90 .016 
5220 8.60 .021 
5230 4.00 .012 
5240 40.00 .082 
5248 68.00 .054 
5250 100.00 .216 
5252 125.00 .080 
5254 250.00 .170 
5256 500.00 .260 
5258 1000.00 .550 

. -"GPrI"'---
D.C. Milliamp 

ReSistance RaUng 
Mu. Max. 

.11 1500 

.17 1000 

.34 600 

.65 600 
1.0 500 
1.2 475 
1.9 450 
3.0 400 

D.C. Milliamp 
Resistance Rating 

Mal. MI •• 
5.4 160 
6.5 160 
8.5 160 

11 160 
13 160 
15 160 
16 160 
19 160 

D.C. Milliamp 
Resistance Rating 

Mil. Max • 
8.6 160 

11 160 
15 160 
20 160 
25 160 
37 100 
46 100 
50 100 

- ... -== 

D.C. Milliamp 
Resistance Rating 

Ma •. Mal. 
9.0 160 

15 160 
31 160 
82 65 

127 65 

Am • Dimensions 
20 17/32" X 15116" 
15 '12" x 1'{4" 
10 '/2" X 1'/.l' 
8 5/16" X 23/3t' 
3 8/16" X 1'/ .. " 
5 17/32" x 1'/." 
2 5/16" X 1'/4" 
3.5 '12" x 1'U' 
2.5 7/,6" x l1J4" 
2.0 3/,6" X 1'14" 
1.0 '/2" X 1'14" 

VLSSERIES 
VARIABLE INDUCTORS 
(SHIELDED) 
May be mounted either Vertically or Horizontally. 
Printed Circuit: MiI-C-15305 
Tunable Range: .10 uH-.12 uH ± 5% - All others 
±10% 
Operating Temperature: - 55°C to + 125°C 
Leads: No. 24 TCW 

~
'32~;020~ 

~.30~ 
±.020" 

TCW -l 
-H .200" 
.200" 

±.010" No. 24 (.020 ± .002) 

HORIZONTAL STYLE 
(OPTIONAL) 

VERTICAL STYLE 
STANDARD 

OCR OCR 
Nom. 25"1:, Mo. Nom. 25"1:, 

Part L Mil. I Part L Ma •. 
No. oH Ohms mA No. uH Dbms 

VLSR10 .10 0.030 2500 VLS121 120.00 2.38 
VLSR12 .12 0.030 2500 VLS151 150.00 2.52 
VLSR15 .15 0.030 2500 VLS181 180.00 2.88 
VLSR18 .18 0.035 2400 VlS221 220.00 3.18 
VLSR22 .22 0.038 2300 VLS271 270.00 3.50 
VLSR27 .27 0.040 2200 VLS331 330.00 4.80 
VlSR33 .33 0.040 2200 VlS391 390.00 5.44 
VLSR39 .39 0.045 2100 VLS471 470.00 5.90 
VLSR47 .47 0.045 2100 VLS561 560.00 6.30 
VLSR56 .56 0.050 2000 VlS681 680.00 7.20 
VLSR68 .68 0.055 1900 VLS821 820.00 8.00 
VlSR82 .82 0.060 1800 VlSl02 1 000.00 12.00 
VLSIRO 1.00 0.070 1700 VlS122 1,200.00 13.50 
VLS1R2 1.20 0.085 1670 VLS152 1,500.00 16.50 
VlS1R5 1.50 0.100 1540 VLS182 1,800.00 18.00 
VLS1R8 1.80 0.110 1470 VLS222 2,200.00 20.50 
VLS2R2 2.20 0.120 1410 VLS272 2,700.00 22.50 
VLS2R7 2.70 0.125 1380 VLS332 3300.00 42.00 
VLS3R3 3.30 0.165 1200 VLS392 3,900.00 47.50 
VLS3R9 3.90 0.180 1135 

I VLS472 
4,700.00 53.00 

VLS4R7 4.70 0.245 985 5,600.00 62.50 
VLS5R6 5.60 0.265 950 6,800.00 69.50 
VLS6R8 6.80 0.330 853 8,200.00 75.00 
VLS8R2 8.20 0.460 720 10000.00 100.00 
VLS100 10.00 0.640 620 VLS123 12,000.00 64.00 
VLS120 12.00 0.800 545 VlS153 15,000.00 84.00 
VLS150 15.00 0.865 520 VLS183 18,000.00 93.00 
VLS180 18.00 0.940 504 VLS223 22,000.00 104.00 
VLS220 22.00 1.03 460 VLS273 27,000.00 173.00 
VLS270 27.00 1.18 418 VlS333 33000.00 187.00 
VLS330 33.00 1.30 388 VLS393 39,000.00 220.00 
VlS390 39.00 1.41 385 VLS473 47,000.00 253.00 
VLS470 47.00 1.61 350 VLS563 56,000.00 285.00 
VLS560 56.00 2.08 330 VLS683 68,000.00 311.00 
VLS680 68.00 2.20 320 VlS823 82,000.00 385.00 
VLS820 82.00 2.42 300 VLS104 100,000.00 420.00 
VlSl01 100.00 2.15 333 

75F SERIES FIXED RF COILS 
.148 for inductances .15 pH or less 
.158 for inductances ,27 /LH or greater 

Mal. 
I 

mA 
316 
306 
288 
273 
260 
222 
209 
201 
194 
181 
172 
141 
132 
119 
114 
107 
102 
76 
71 
67 
65 
58 
56 
49 
60 
52 
50 
45 
35 
32 
30 
28 
26 
24 
22 
20 

For eqUipment operating in the 50-450 MHz range . 
The 75F Series of inductors have unsurpassed sta
bility and uniformity of electrical parameters. 
Polypropylene is molded around an accurately posi
tioned winding . 

Part L±10% 
Number uH 

75F238MPC .032 
75F328MPC .039 
75F518MPC .049 
75Fl17MPC .108 
75F157MPC .142 
75F277MPC .275 
75F397MPC .384 
75F477MPC .49 
75F597MPC .57 

.148 for inductances .15p.H or less. 

.158 for inductances .27 I'H or greater. 

Tm 
Q FI8t!. A 

ReI. MHz TUm. Dim. 
105 50 2'/2 .148 
95 40 3'/2 .148 

104 40 4'/2 .148 
90 25 8'12 .148 
90 25 10'/2 .148 
92 25 14'12 .153 
93 25 15'12 .158 
89 25 17'/2 .159 
92 25 19112 .159 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1167 



1800 COILS, CHOKES, & INDUCTORS 1800 

J.W. MILLER DIVISION, BELL INDUSTRIES/DEPT. EM • 306 E. Alondra Blvd •• Gardena, CA 90247· 213·515·1720 • FAX 213·515-1962 

SURFACE MOUNT INDUCTIVE COMPONENTS 

JWM CHIP BEADS 

MATERIAL CHARACTERISTICS: 

Properties ·1 Material ·2 Material 
Initial permeability 
Saturation flux density @ 10 Oersted 
Curie temperature 
Volume resistivity in Ohm/Cm 

ELECTRICAL CHARACTERISTICS: 

Z @ 100 MHz OCR Max. 
JWM Pari' (Ohms) (Ohms) 
PMB0805-1 10 .10 
PMB0805-'2 15 .10 
PMB1206-1 30 .12 

PMBl206-2 35 .12 
PMB121D-l 65 .15 
PMB121D-2 75 .15 

PMBl806-1 50 .18 
PMB1806-2 60 .18 
PMB1812·1 100 .20 

PMB1812-2 120 .20 

180 
2950 
170°C 
107 

-Raled I 
(mA) 

800 
800 
500 

500 
400 
400 

300 
300 
300 

300 

Length 
±.2mm 

2.00 
2.00 
3.20 
3.20 
3.20 
3.20 
4.50 
4.50 
4.50 

4.50 

JWM PM20 CHIP INDUCTOR SERIES [1210] 

Q Test Freq. 
JWM Pari' L(uH) Tol. 'Ill Min. MHz 

PM20·R010M 0.010 20 15 100 
PM2D-R012M 0.012 20 17 100 
PM20·R015M 0.015 20 19 100 
PM2D-R018M 0.018 20 21 100 
PM2D-R022M 0.022 20 23 100 
PM2D-R027M 0.027 20 23 100 
PM2D-R033M 0.033 20 25 100 
PM2D-R039M 0.039 20 25 100 
PM2D-R047M 0.047 20 26 100 
PM20-R056M 0.056 20 26 100 
PM20-R068M 0.068 20 27 100 
PM20-R082M 0.082 20 27 100 
PM2D-Rl0M 0.10 20 28 100 
PM20-R12M 0.12 20 28 25.2 
PM2D-R15M 0.15 20 28 25.2 
PM2D-R18M 0.18 20 28 25.2 
PM2D-R22M 0.22 20 28 25.2 
PM2D-R27M 0.27 20 28 25.2 
PM2D-R33M 0.33 20 28 25.2 
PM20-R39M 0.39 20 28 25.2 
PM20·R47M 0.47 20 28 25.2 

PM20·R56M 0.56 20 28 25.2 
PM2D-F:l68M 0.68 20 28 25.2 
PM20-R82M 0.82 20 28 25.2 
PM2D-1ROK 1.0 10 28 7.96 
PM20-1R2K 1.2 10 28 7.96 
PM20-1R5K 1.5 10 28 7.96 
PM20-1R8K 1.8 10 28 7.96 
PM2D-2R2K 2.2 10 30 7.96 
PM2D-2R7K 2.7 10 30 7.96 
PM20·3R3K 3.3 10 30 7.96 
PM20·3R9K 3.9 10 30 7.96 
PM2D-4R7K 4.7 10 30 7.96 
PM2D-5R6K 5.6 10 30 7.96 
PM20-6R8K 6.8 10 30 7.96 
PM20-8R2K 8.2 10 30 7.96 
PM2D-l00K 10 10 30 2.52 
PM2D-120K 12 10 30 2.52 
PM2D-150K 15 10' 30 2.52 
PM20·180K 18 10 30 2.52 
PM2D-220K 22' 10 30 2.52 
PM20·270K 27 10 30 2.52 
PM20-330K 33 10 30 2.52 
PM2D-390K 39 10 30 2.52 
PM2D-470K 47 10 30 2.52 
PM2D-580K 56 10 30 2.52 
PM20-680K 68 10 30 2.52 
PM20-82OK 82 10 30 2.52 
PM2D-l01K 100 10 20 0.796 
PM20-121K 120 10 20 0.796 
PM2D-151K 150 10 20 0.796 
PM20-181K 180 10 20 0.796 
PM2D-221K 220 10 20 0.796 

Tighter Tolerances Available On Special Order 

400 
2500 
125°C 
107 

Width 
±.2mm 

1.25 
1.25 
1.80 
1.80 
2.50 
2.50 
1.80 
1.60 
3.20 
3.20 

MlnSRF 
MHz 
2500 
2300 
2100 
1900 
1700 
1500 

1400 
1300 
1200 

1100 
1000 
900 
700 
500 
450 
400 
350 
320 

300 
250 
220 

180 
160 
140 
120 
100 
85 
80 
75 
70 

60 
55 
50 
47 
43 
40 

36 
33 

.30 

27 
25 
20 

17 
16 
15 
13 
12 
11 

10 
10 
8 
7 
7 

Thlclmess Terminal 
±.2mm ±.2mm 

0.90 0.30 
0.90 0.30 
1.10 0.30 

1.10 0.30 
1.30 0.30 
1.30 0.30 

1.60 0.30 
1.60 0.30 
1.50 0.30 

1.50 0.30 

Max. OCR Rated I 
OHMS (MA) 

0.13 450 
0.14 450 
0.16 450 
0.18 450 
0.20 450 
0.22 450 

0.24 450 
0.27 450 
0.30 450 

0.33 450 
0.36 450 
0.40 450 

0.44 450 
0.22 450 
0.25 450 
0.28 450 
0.32 450 
0.36 450 

0.40 450 
0.45 450 
0.50 450 
0.55 450 
0.60 450 
0.65 450 
0.70 400 
0.75 390 
0.85 370 

. 0.90 350 
1.0 320 
1.1 290 
1.2 260 
1.3 250 
1.7 220 
1.8 200 
2.0 180 
2.3 170 

2.5 150 
2.8 140 
3.2 130 

3.6 120 
4.0 110 
5.0 80 

5.6 70 
6.4 65 
7.0 80 

8.0 55 
9.0 50 

10 45 

10 40 
11 70 
15 65 
17 80 
21 50 

MARKING: On part None 

I 

On reel Manufacturers Name 
Part Number, 
Quantity 

~ LENGTH -1 
t 

WIDTH 

~ 

I I£ICKNESS 

TERMINAL _I I~ 

TESTING 

Specifications and test methods can be 
a morass of contention between Manu
facturers and Users of chip inductors, 
unless specifics are resolved prior to 
arrival at incoming inspection. 
Testing procedure's vary from Manufac
turer to Manufacturer. The most popular 
testing equipment is the HP4342A Q
meter, HP4191A Impedance Analyzer 
and the HP4192A Impedance Analyzer. 
None of these meters can be relied 
upon for an absolute reading so the use 
of correlation standards becomes a 
must in setting specifications. 

Using the proper test fixture is also 
essential to correlation between 2 
pieces of test equipment. This area 
does not have an established standard 
yet. Some Manufacturers use test 
probes, some use spring clip test fix
tures and none of them contribute mini
mal inductance to the test equipment 
terminals. 

The need to understand the Manufac
turer's testing methods prior to select
ing chip inductors for your application is 
important and can eliminate a lot of mis
understanding and confusion at incom
ing inspection. 
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SURFACE MOUNT INDUCTIVE COMPONENTS 

JWM PM40 CHIP INDUCTOR SERIES [1812] 

Q Test Freq, MlnSRF 
JWM Parlfl L(uH) Tot % Min. MHz MHz 

PM40-R-10M 0.1 20 30 25.2 250 
PM40·R·22M 0.22 20 30 25.2 230 
PM40-R·27M 0.27 20 30 25.2 200 

PM40-R-33M 0.33 20 30 25.2 180 
PM40-R-39M 0.39 20 30 25.2 155 
PM40-R-47M 0.47 20 30 25.2 135 
PM40-R-56M 0.56 20 30 25.2 120 
PM40-R-68M 0.68 20 30 25.2 110 
PM40-R-82M 0.82 20 30 25.2 105 

PM40-1 ROM 1.0 20 40 7.96 100 
PM4O-1R2M 1.2 20 40 7.96 80 
PM40-1R5M 1.5 20 40 7.96 70 
PM40-1R8M 1.8 20 40 7.96 60 
PM40-2R2M 2.2 20 40 7.96 55 
PM40-2R7M 2.7 20 40 7.96 50 
PM40-3R3M 3.3 20 40 7.96 45 
PM40-3R9M 3.9 20 40 7.96 40 
PM40-4R7M 4.7 20 40 7.96 35 
PM40-5R6M 5.6 20 40 7.96 33 
PM40·6R8M 6.8 20 40 7.96 27 
PM40-8R2M 8.2 20 40 7.96 25 
PM40-1ooK 10 10 40 2.52 20 
PM40-120K 12 10 40 2.52 18 
PM40-150K 15 10 40 2.52 17 
PM40-180K 18 10 40 2.52 15 
PM40-220K 22 10 40 2.52 13 
PM40-270K 27 10 40 2.52 12 
PM40-330K 33 10 40 2.52 11 
PM40-390K 39 10 40 2.52 10 
PM40-470K 47 10 40 2.52 10 
PM40-560K 56 10 40 2.52 9.0 
PM40-680K 68 10 40 2.52 9.0 
PM4O-820K 82 10 40 2.52 8.0 

PM40-101K 100 10 30 0.796 8.0 
PM40-121K 120 10 30 0.796 6.0 
PM40-151K 150 10 30 0.796 5.0 

PM40-181K 180 10 30 0.796 5.0 
PM40·221K 220 10 30 0.796 4.0 
PM40-271K 270 10 30 0.796 4.0 

PM40·331K 330 10 30 0.796 3.5 
PM40·391K 390 10 30 0.796 3.0 
PM40-471K 470 10 30 0.796 3.0 

PM40-561K 560 10 30 0.796 3.0 
PM40-681K 680 10 30 0.796 3.0 
PM40-821K 820 10 30 0.796 2.5 

PM40-102K 1000 10 30 0.252 2.5 

Tighter Tolerances Available On Special Order 

JWM PM20S (SHIELDED) 
CHIP INDUCTOR SERIES [1210) 

Test Freq. Q Test Freq. Q. Mln.SRF Max. OCR. 
JWMParl# L(uH) MHz Tot % Min. MHz MHz Ohms 

PM20S-1ooK 10 1.0 10 40 5.0 30 1.8 
PM20S-120K .12 1.0 10 40 5.0 28 2.8 
PM2OS-150K 15 1.0 10 40 5.0 25 2.2 
PM2OS-180K 18 1.0 10 40 5.0 23 2.5 
PM2OS-220K 22 1.0 10 40 5.0 20 2.8 
PM20S-270K 27 1.0 10 40 5.0 18 3.2 
PM20S-33OK 33 1.0 10 40 5.0 17 3.5 
PM20S-390K 39 1.0 10 40 5.0 15 3.8 
PM20S-470K 47 1.0 10 40 5.0 14 4.0 

PM20S-560K 56 1.0 10 40 5.0 13 4.5 
PM20S-680K 68 1.0 10 40 1.5 12 5.0 
PM2OS-820K 82 1.0 10 40 1.5 11 6.0 

PM2OS-101K 100 1.0 10 40 1.5 10 7.0 
PM2OS-121K 120 1.0 10 40 1.5 9 8.0 
PM20S-151K 150 0.1 10 40 1.5 5 9.0 
PM20S-181K 180 0.1 10 40 1.5 5 11 
PM20S-221K 220 0.1 10 40 1.5 4 12 
PM20S-271K 270 0.1 10 40 1.5 1 24 

Max,DCR 
OHMS 
0.20 
0.20 
0.23 

0.25 
0.26 
0.29 
0.31 
0.35 
0.39 

0.50 
0.55 
0.60 

0.65 
0.70 
0.75 

0.80 
0.90 
1.00 

1.10 
1.20 
1.40 
1.60 
2.00 
2.50 

2.80 
3.20 
3.60 

4.00 
4.50 
5.80 
6.30 
7.10 
7.90 

8.80 
10.0 
11.0 

13.0 
13.0 
14.0 
16.0 
19.0 
31.0 

35.0 
39.0 
45.0 

53.0 

Rated I 
(MA) 

18 
17 
15 
13 
12 
10 

10 
9 
8 

7 
6 
6 

5 
5 
5 

5 
5 
5 

Rated I 
(MA) 
740 
740 
690 

690 
640 
610 
590 
550 
520 

450 
430 
410 
390 
380 
370 

355 
330 
315 

300 
285 
270 
250 
225 
200 
190 
180 
170 

160 
150 
140 
135 
130 
120 

110 
110 
105 

102 
100 
92 

__ A --+ 

E:JT l -+1 I- D 

TERMINAL ELECTRODE 

85 
80 Dimensions in mm 
62 
50 

Length Width Height Term. Term. 
Series A B C 0 E 

50 
30 

PM20 3.2±.2 2.5±.2 2.2±.2 .6 1.75 
PM40 4.5±.2 3.2±.2 3.2±.2 .7 2.50 

30 PM20S 3.2±.3 2.5±.3 2.2±.3 .6 1.90 

PM40/PM20 SERIES 
MOLDED/WOUND CHIP INDUCTORS 
PM20S SERIES SHIELDED CHIP INDUCTORS 

ELECTRIC CHARACTERISTICS: 

Inductance Range PM20 .010 uH to 220 uH 
.10uHt01oo0uH 
10 uH to 270 uH 

PM40 
PM20S 

Tolerance PM20 .010 uH to .82 uH ± 20% 
1.0uHt0220uH ±10% 
.10uHt08.2uH ±20% 
10 uH to 1000 uH ± 10% 
±10% 

PM40 

PM20S 
Dielectric Strength 
Insulation Resistance 

100Vrms 
100M ohms 100 VDC, 30 sec. 

PHYSICAL CHARACTERISTICS: 

Operating Temperature 
Soldering heat resistance 
Solderability 

Terminal strength 
Resistance to solvents 
Marking' 

- 20°C to + 100°C 
250°C for 5 seconds 
Preheat condition: 120°C for 
4 minutes 
Solder temperature: 230°C 
Dwell time: 4 seconds 
At least 95% of electrode (terminal) 
shall be covered by solder 
3 Ibs pull test 
Conforms to MIL-STD-202E 
Inductance value on part 
Manufacturer name, Part number, 
Quantity and Date code on reel. 
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1800 COILS, CHOKES, & INDUCTORS 

I BH Electronics 

Data Communication Chokes 
• Intended for the rejection of RFI and EMI picked up by twisted pair 

Especially designed for use in baluns, telephone systems, drop lines, 
media filters and other high frequency data communication applications 

• Custom designs in a wide variety of packages are available • 
• 1000 VDC isolation winding to winding and winding to core. 
• PC Mount 
• Surface Mount available 

Listed below are eight typical designs. As previously manufactured parts they are 
available at low cost with minimal lead time. Samples are available upon request. 

Sine Wave CiwMax. 
Part No. Turns Ratio OCL±2S%@ 100Khz Any winding OCR Max. 

500-1164 1:1 33uH 20pF .050 
500·1165 1:1:1:1 27 uH 20pF .050 
500-1179 1:1:1:1 53uH 30pF .10 
500-1266 1:1 15 mH 260pF 1.00 
500-1267 1:1 125 uH 150 pF .50 
500-1291 1:1 53 uH 30 pF .10 
500-1299 1:1 475 UH 11 pF .20 
500-1433 1:1 750UH 15 pF .250 
500-1517 1:1:1:1 50 UH MIN 20 pF .10 
500-1532 1:1:1:1 12 UH 10 pF .10 

N1 N2 N3 N4 Custom Versions Available Upon Request 

JE • • 
N1 N2 

8 SCHEMATIC 2 5 

SCHEMATIC 1 

___ .023 SQ. MAX . 055 MAX 

L .425 --l 

FIGURE 2 

1800 

Schematic Figure 
2 2 
1 2 
1 1 
2 1 
2 1 
2 1 
3 3 
3 3 
1 1 
1 1 

~ [? N1 N2 

® ® 
SCHEMATIC 3 

IXBH 
.42 MAX 500-1299 

rTTTl L .L.J...L...L.J 

f .... .42 MAX"! 

'25~R ' 
t 24 GA . .25 MIN II'" PINS 

+ 

FIGURE 3 

Header style may vary, pins 2, 3, 6 & 7 removed on some versions 

_ Electronics BH Electronics. Inc., 12219 Wood Lake Drive, Burnsville,. MN 55337 • (612) 894-9590 
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1800 COILS, CHOKES, & INDUCTORS 1800 

:l£ BH Electronics 

Toroid Inductors for 
Switching Power Supplies 
• Current Range, 1 AMP To 50 AMPS 
I Cost Effective Design 
• Wide Range of Inductance 
• Maximum Temperature Rise, 40°C Above Ambient 

• PC Mount 

Electrical Characteristics at 25°C 

Minimum Minimum 
Rated DC Inductance Inductance 

BH Part Current At Rated DC At Zero DC 
Number (Amps) JLh JLh 

501-1001 1.0 725 1400 
501-1002 2.5 115 230 
501-1003 2.5 370 740 
501-1004 4.1 40 80 
501-1005 4.1 140 280 
501-1006 4.1 360 720 
501-1007 6.5 15 30 
501-1008 6.5 50 100 
501-1009 6.5 140 280 
501-1010 6.5 290 580 
501-1011 10.0 7 14 
501-1012 10.0 20 40 
501-1013 10.0 60 120 
501-1014 10.0 120 240 
501-1015 20.0 6 12 
501-1016 20.0 15 30 
501-1017 20.0 30 60 
501-1018 40.0 3.5 7.0 
501-1019 40.0 7 14 
501-1020 50.0 4.5 9 

Package Styles 
1, 2, 3, 4, ~

187 
MIN 

5, 6, 7, 

:;-JOTE~~ .. A G 
BELOW ' -j!TMAX 

H 'n--,.,.'~ 
THREAD -~ ------.iMFIN 

SIZE 

w---11=rM~X 

~ 
MAX 

Style A B C D E F G H 
1 1.05 .55 0400 .800 .55 .20 1.10 N/A 

26,67 13,97 10,16 20,32 13,97 5,08 27,94 
2 1.45 .80 .600 .900 .58 .20 lAO N/A 

36,83 20,32 15,24 22,86 14,73 5,08 35,56 
3 2.00 .95 .700 1.20 .75 .20 1.90 N/A 

50,80 24,13 17,78 30,48 19,05 5,08 48,26 
4 2.16 1.12 .900 1.50 1.05 .20 2.20 N/A 

54,86 28,45 22,86 38,10 26,67 5,08 55,88 

DC 
Resistance Min. Energy 
Maximum Storage 

{) Y2 LP 
.75 366 
.12 366 
.23 1166 
.045 361 
.086 1185 
.177 3034 
.018 359 
.035 1162 
.070 3000 
.098 6190 
.0075 350 
.014 1150 
.028 3000 
.040 6200 
.004 1200 
.0072 3200 
.010 6400 
.0017 2800 
.0024 5920 
.0016 5875 

Style 1-4 :]1 o'OPEN 

SCHEMATIC 

Style 5-7 

1~2 
SCHEMATIC 

Lead 
Dia. 

Package Inches 
Style +.004 

1 .025 
1 .025 
2 .025 
1 .032 
2 .032 
3 .032 
1 .040 
2 .040 
3 .040 
4 .040 
1 .051 
2 .051 
3 .051 
4 .051 
5 NA 
6 NA 
7 NA 
6 NA 
7 NA 
7 NA 

Typical Inductance 
Characteristics 

w 
~ INDUCTANCE VS 

I- « 100'r--_~FREQUENCY 
zlwg 75 
(..')0 

ffiz 0..:::; 50, 
« 
i= 
Z .01 .1 1.0 10 

FREQUENCY (MHZ) 

Style A B C D E F G H 
5 1.45 .80 N/A .900 .58 .25 lAO 6/32 

36,83 20,32 22,86 14,73 6,35 15,56 
6 2.00 .95 N/A 1.20 .75 .25 1.90 8/32 

50,80 24,13 30,48 19,05 6,35 48,26 
7 2.16 1.12 N/A 1.50 1.05 .25 2.20 10/32 

54,86 28,45 38,10 26,67 6,35 55,88 

NOTE: Style 5, 6, 7 Leads Cut to 6" Length/Custom Lengths Available Upon Request 

(612) 894-9590 

For manufacturers' sales offices, see yellow pages . A·1171 
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QUALITY COilS SINCE 1946 258 East Second Street 

.~.~. ~ CADDELL -BURNS)Mi~7!~h~:;::7:~~~:g08 
. Fax: 516-742-2416 

CUSTOM WINDINGS 
COMPLETE FACILITIES 

for custom winding to your specifications. 

HIGH CURRENT CHOKES 
TYPE 6150 1O-1001'H 

Recommended mounting pitch - 1.50" 
NOTES: 

FOR SWITCHING 
REGULATORS AND 
POWER FILTERS 

1. Effective inductance and Q measured on Boonton 260A Q-meter at frequencies 
specified, in accordance with MIL-C-15305. 

2. Current rating (Rated IDC) is based on .75 watt power dissipation for approx. 
200 C temperature rise. Depending on the application, these units may be 
operated at up to twice the rated current. 

3. Incremental current (lNCR I) is the minimum current at which the inductance 
will be d.creased by 5% from its initial (zero - DC) value. 

4. Dielectric Withstanding Voltage - 1000 VRMS. 
5. Operating Temperature Range - - 55°C to +850 C. 

6. Materials: 
Coil Form - Ferrite. 
Magnet Wire - Type B per MIL-W-583. 
Jacket - PVC shrink tube. 

HIGH CURRENT CHOKES 
TYPE 6490 10JLH-1.0mH 10% Tolerance 

Recommended mounting pitch -- 1.75" 

NOTES: 

FOR SWITCHING 
REGULATORS AND 
POWER FILTERS 

1 Inductance measured on General Radio 1650B Impedance Bridge at 1 kHz. 
2. Current rating (Rated IDC) is based on 1.0 watt power dissipation for approx. 

200 C temperature rise. Depending on the application, these units may be 
operated at up to twice the rated current. 

3. Incremental current (lNCR I) is the minimum current at which the inductance 
will be decreased by 5% from its initial (zero - DC) value. 

4. Dielectric Withstanding Voltage - 1000 VRMS. 
5. Operating Temperature Range - -55cC to +850 C. 
6. Materials: 

Coil Form - Ferrite. 

~~f~~t~i~~~:(;~~ rug:~ MIL·W-583. ~ 
lead Wires - Bare tinned copper. ~ 

FERRITE POT CORE 
INDUCTORS & TRANSFORMERS 

-
Caddell-Burns has complete facilities for winding 
and assembling all types of pot core assemblies, both 
fixed and variable. Write or phone in your specifica
tions. 

MODIFIED STOCK COILS 
Any of the coils shown on these pages can be wound 
to intermediate inductance values or modified to 
meet customer requirements, often at no additional 
COSt.. . 

" #20 AWG Bare Tinned Copper __ ~0--1( J (#18 for -1 Only) ® 
f--l.25 Max. +-1.2fy:'in.--1 -1 M~~. f--

STANDARD VALUES: (Other values available on special order.) 

Numinal Test Max. Min. 
InduG- Freq. OCR SRF 

Part Nu. tanee" Min. Q MHz Ohms MHz 
6150-1 IOI'H 30 2.5 .018 10 
6150-2 20 18 2.5 .036 7.2 
6150-3 30 12 2.~ .063 5.0 
6150·4 40 12 2.5 .096 4.3 
6150-5 50 10 2.5 .110 3.7 
6150-6 75 8 2.5 .200 3.2 
6150-7 100 26 .79 .400 2.2 

"(-10, +20%) 

~see Table) _--__ . [ J~-
1+-160 Max ---1.-1.25 Min.-! . . I Typ. I 

Rated 
IDC INCll 

Amps Amps 

6.40 21 
4.50 15 
3.40 13 
2.75 12 
2.60 10 
1.90 9 
1.30 7.8 

o 
_! A ~ 

I Max. I 
STANDARD VALUES: (Other values available on special order.) 

Numinal Max. Min. Rated B lead 
Induc- OCR SRF IDC INCR I A Dia. Size 

Part Nu. tance Ohms MHz Amps Amps In. AWG 

6490-1 10l1H .010 12.0 10.0 20 .65 14 
6490·2 20 .017 9.0 7.7 16 .62 16 
6490-3 30 .031 6.0 5.7 12 .61 18 
6490·4 40 .050 5.0 4.5 11 .60 20 
6490-5 50 .068 4.5 3.8 10 .59 20 
6490,6 75 .13 3.4 2.8 9.0 .58 20 
6490·7 100 .G56 1.5 4.2 7.0 .79 18 
6490·8 250 .14 0.90 2.7 4.5 .75 20 
6490·9 500 .30 0.60 1.8 3.3 .72 20 
6490·10 750 .56 0.45 1.3 ·2.6 .68 20 
6490-11 1.0mH. .80 0.35 1,1 2.3 .66 .20 

SEND YOUR REQUIREMENTS. PROMPT QUOTES. 

A·1172 For manufacturers' sales offices, see yellow pages EEM 1991 



1800 COILS, CHOKES, & INDUCTORS 1800 

QUALITY COILS SINCE 1946 258 East Second Street 

~3 CADDELL-BURNS) Min=!~h~::;~~~7~~~~:08 ~ >.j) Fax: 516-742-2416 

LOW POWER 
MINIATURE INDUCTORS 

----4{)@. 
I- M~~ -/ -I M~~ j.. 

This kit contains 2 each of the following: 
PartN •. 

7120-13 
7120-15 
7120-17 
7120-19 
7120-21 
7120-23 
7120-25 
7120-27 
7120-29 
7120-31 
7120-33 
7120-37 

R 'PEAK 

lOIlH .080 970 ma 
151lH .130 790ma 
221lH .160 640 ma 
331lH .200 530 ma 
471lH .290 430 ma 
681lH .440 370 ma 

lOOIlH .560 300 ma 
150llH 1.0 0 250 ma 
220llH 1.6 0 200 ma 
330llH 2.0 0 170 ma 
470llH 2.8 0 140 ma 
1.0 mH 6.6 0 95 ma 

MEDIUM POWER 
GENERAL PURPOSE INDUCTORS 

{) @. 
"'1---M6-A~---l.J -I M~~ I-

This kit contains 2 each of the following: 
PartN •. 

7070-13 
7070-15 
7070-17 
7070-19 
7070-21 
7070-23 
7070-25 
7070-27 
7070-29 
7070-31 
7070-33 
7070-37 

Ut,li,S" 

L R , PEAK 

10 llH .0320 1,900 ma 
1511H .0410 1,500 ma 
2211H .0490 1,300 ma 
3311H .0640 1,000 ma 
4711H .0780 870 ma 
68 11H .11 0 710 ma 

lOO11H .20 0 590ma 
150llH .36 0 480ma 
220llH .46 0 400ma 
330llH .60 0 320 ma 
470llH .73 0 270 ma 
1.0 mH 1.6 0 190 ma 

MEDIUM POWER 
HIGH EFFICIENCY INDUCTORS 

{ 
I- .63 

MAX 

) 
-f 

@. 
-1 .26 1 

MAX r--
This kit contains 2 each of the following: 

PartN •. R , PEAK 

7300-01 lO11H .0550 2.8 amps 
7300-03 1511H .0690 2.2 amps 
7300-05 2211H .0840 1.9 amps 
7300-07 331lH .11 0 1.5 amps 
7300-09 471lH .13 0 1.3 amps 
7300-11 681lH .15 0 1.1 amps 
7300-13 lOOIlH .27 0 .89 amps 
7300-15 150llH .36 0 .72 amps 
7300-17 220llH .45 0 .58 amps 
7300-19 330llH .58 0 .47 amps 
7300-21 470llH .86 0 .39 amps 
7300-?5 1.0 mH 2.0 0 .27 amps 

NOTE: 

INDUCTOR SELECTION KITS 
FOR DESIGN ENGINEERS 

These kits are intended as an aid to the designer of switching reg
ulators, power supplies, and filters. Each kit contains an assort
ment of the most popular inductance values, allowing selection of 
the optimal inductor for a given application. 

FREE REFILL ORDER FORMS are included, to replace parts 
as they are used or to obtain additional values not included 
with the kits. 

FOR COMPLETE SPECIFICATIONS, 
SEE CATALOG DATA SHEETS_ 

HIGH POWER 
GENERAL PURPOSE INDUCTORS 

--~9'--------IP G. 
~ ;;A~ 1 -1 M~~ I-

This kit contains 2 each of the following: 
PartN •. 

6860-01 
6860-03 
6860-05 
6860-07 
6860-09 
6860-11 
6860-13 
6860-15 
6860-17 
6860-19 
6860-21 
6860-25 

R , PEAK 

10 IlH .0190 3.2 amps 
151lH .0250 2.6 amps 
221lH .0290 2.2 amps 
331lH .0360 1.8 amps 
471lH .0450 1.5 amps 
681lH .0570 1.2 amps 

100llH .0820 1.0 amps 
150llH .15 0 .83 amps 
220llH .23 0 .68 amps 
330llH .29 0 .56 amps 
470llH .37 0 .46 amps 
1.0mH .80 0 .32 amps 

HIGH POWER 
HIGH EFFICIENCY INDUCTORS 

() @. 
'-1---~~-~--l..J. -I M~~ I-

This kit contains 2 each of the following: 
Part No. R , PEAK 

7200-01 10 IlH .0100 9.4 amps 
7200-03 151lH .0140 7.5 amps 
7200-05 221lH .0170 6.3 amps 
7200-07 331lH .0210 5.2 amps 
7200-09 471lH .0260 4.3 amps 
7200-11 68 1lH .0400 3.5 amps 
7200-13 100 llH .0590 2.9 amps 
7200-15 150llH .0780 2.4 amps 
7200-17 220llH .12 0 1.9 amps 
7200-19 330llH .18 0 1.6 amps 
7200-21 470llH .26 0 1.3 amps 
7200-25 1.0 mH .59 0 .92 amps 

The 7200 and 7300 series use high permeability/high flux density cores for maximum cur
rent capacity. Core losses may reduce efficiency at higher (above 40-50 KHz) frequencies. 

CADDELL-BURNS DOES NOT SELL THRU DISTRIBUTORS. All SALES ARE DIRECT. 
EEM 1991 For manufacturers' sales offices, see yellow pages A·1173 
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QUALITY COilS SINCE 1946 258 East Second Street 

.CA·DDELL-BUR· NS~ Mineola, New York 11501-3508 
Telephone: 516-746-2310 

. .. Fax: 516-742-2416 

HIGH CURRENT CHOKES FOR SWITCHING REGULATORS 
ANO POWER FILTERS 

TYPE 7000 IOI£H - 10 mH - 10% Tolerance 

NOTES: 

A (SEE TABLE),--.,..--+':.;J 

8-32 
UNC-2A 
.25 MIN. 
LENGTH 

1. Inductance measured on General Radio 1650 B Impedance Bridge at 
1 KHz. 

f 
1.00 ±020 

1 f .50±020 

t 

.1Jj 

I .50 ~L 1.25 . J 
j+MIN • .,--MAX.--, 

5. Operating temperature range: - 55°C to + 105°C. 
6. Materials: 

Coil Form - Ferrite. 2. Current Rating (Rated IDC) is based on 3.0 watts power dissipation 
for approximately 20°C temperature rise. Depending on the applica
tion, these units may be operated at up to twice the rated current. 

3. Incremental Current (lNCR I) is the minimum current at which the 
inductance will be decreased by 5% from its initial (zero·DC) value. 

Magnet Wire - per FED. SPEC. J-W-001l71/9 (MIL-W-583 Type Bl. 
Leads - Bare tinned copper. 

4. Dielectric withstanding voltage (winding to case and mounting stud) -
500VRMS. 

STANDARD VALUES: (other values available on special order) 
A 

Lead 
Nominal Ma •• OCR Min. SRF Rated IDC INCR I Size 

Part No_ Inductance Ohms MHz Amps (2) Amps (3) AWG 
7000·01 10 ILH .004 9.0~ 27 65 10 
7000-02 12 .004 7.2 27 58 10 
7000-03 15 .005 5.2 24 52 10 
7000-04 18 .006 4.4 22 44 11 
7000-05 22 .007 3.8 21 41 11 
7000-06 27 .008 3.5 19 38 12 
7000-07 33 .011 2.8 17 33 13 
7000-08 39 .012 2.7 16 31 13 
7000-09 47 .013 2.5 15 28 13 
7000·10 56 .014 2.4 14 26 13 
7000-11 68 .017 2.1 13 23 13 
7000·12 82 .019 2.0 13 21 13 
7000-13 100 .022 1.8 12 19 13 
7000-14 120 .027 1.4 11 17 14 
7000-15 150 .030 1.3 10 15 14 
7000-16 180 .039 1.1 8.8 14 15 
7000-17 220 .054 .90 7.5 13 16 
7000-18 270 .060 .85 7.1 12 16 
7000·19 330 .070 .75 6.5 11 16 

TYPICAL Q CURVES (Type 7000) 
125 

100 

~ 
".-

~ /' " ..---- .......... ...... ~ " - ,.. 
50 

Mounting Stud - 18-8 stainless steel. 
Case - epoxy encapsulated. 

7. Marking - Printed with Caddell-Burns Part Number. 

Nominal Max. OCR Min. SRF Rated IDC INCR I 
Part No. Inductance Ohms Ml!z Amps (2) Amps (3) 

7000-20 390 "H .090 .65 5.8 10 
7000-21 470 .10 .62 5.5 8.8 
7000-22 560 .11 .56 5.2 8.0 
7000-23 680 .14 .51 4.6 1.5 
7000-24 820. .17 .49 4.2 6.7 

7000-25 1.0 mH .22 .43 3.7 6.0 
7000·26 1.2 .25 .31 3.5 5.4 
7000-21 1.5 .29 .36 3.2 4.8 
1000·28 1.8 .32 .33 3.1 4.4 
7000-29 2.2 .44 .31 2.6 4.0 

7000-30 2.7 .50 .27 2.4 3.6 
7000·31 3.3 .69 .23 2.1 3.2 
7000-32 3.9 .75 .21 2.0 3.0 
7000·33 4.7 1.0 .20 1.7 2.8 
7000·34 5.6 1.1 .18 1.6 2.6 

7000-35 6.8 1.3 .11 1.5 2.3 
7000·36 8.2 . 1.6 .14 1.4 2.1 
7000-37 10 1.8 .13 1.3 1.9 

.... 
"'""""" V 

/ , - .... 

l\ ~ ~ 
i'-~ 

"" ~ ~ '\ \ ::::: ~ r\ ~ ,~ " ~ 

1 KHz 10 KHz 

10mH 

JJJ 
100 KHz 

FREQUENCY_ 

1.0 mH 100"," 
I 

1 MHz 

SEND YOUR REQUIREMENTS. PROMPT QUOTES. 

10 ILH 
I 

A 
Lead 
Size 
AWG 
17 
11 
11 
18 
18 

19 
19 
19 
19 
20 
20 
21 
21 
22 
22 

22 
23 
23 

10 MHz 

A·1174 For manufacturers' sales offices, see yellow pages EEM 1991 
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QUALITY COilS SINCE 1946 

~5 CADDELL-BURNS) 
258 East Second Street 

Mineola, New York 11501-3508 
Telephone: 516-746-2310 

Fax: 516-742-2416 

HIGH CURRENT CHOKES 
TYPE 7140 

FOR SWITCHING REGULATORS AND POWER FILTERS TYPE 
7150 

(EPOXY ENCAPSULATED 10 ,.H·IOO mHo 10% Tolerance 
Recommended Mounting Pitch-l.SO" 

SEE NOTE 6 

~ [~I~ 
VERSION) 

SEE NOTE 6 
I 

1_1.20_1.1.25 Min,..1 
Max Typ 1_1.3°_1.1.25 Min_I 

Max Typ -I 1.10 1_ 
Max 

NOTES: (FOR BOTH TYPES) 
1. Inductance measured on Cambridge Technology type 

520 L/ C Meter at 1 KHz; 
2. Current rating (Rated IDC) is based on 1.5 watt power 

dissipation for approximately 20°C temperature rise. 
Depending on the application, these units may be op
erated at up to twice the rated current. 

3. Incremental Current (INCR I) is the minimum current at 
which the inductance will be decreased by 5% from its 
initial (zero-DC) value because of saturation. 

4. Dielectric Withstanding Voltage-lOOO VRMS. 
5. Operating temperature range -55° to + 105°C. 
6. Leads are bare tinned copper: -01 thru -10, #14 AWGj 

-11, #15 AWGj -12 thru -49, #16 AWG. 

7. Marking-Printed with Caddell-Burns Part Number. 
8. Materials: (See below) 

TYPE 7140 
Coil Form: Ferrite 
Magnet Wire: Per FED SPEC J-W-00l177/9 
Jacket: Flame Retardant PVC shrink tube UL Type FR-1 

Per MIL-I-23053 
TYPE 7150 
Coil Form: Ferrite 
Magnet Wire: Per FED SPEC J-W-00l177/9 
Cover and Coating: Epoxy encapsulated 

STANDARD VALUES: (Electrical characteristics are identical for both types. Other values are available on special order.) 

DASH NO. 
Nominal OCR ±20% Min. SRF 

Inductance Ohms MHz 
-01 10 uH 0.0060 8.8 
-02 12 0.0065 8.0 
-03 15 0.0070 7.4 
-04 18 0.0080 5.4 
-05 22 0.0085 3.9 
-06 27 0.0090 3.3 
-07 33 0.010 3.1 
-08 39 0.011 2.7 
-09 47 0.012 2.6 
-10 56 0.013 2.3 
-11 68 0.017 2.1 
-12 82 0.023 1.8 
-13 100 0.025 1.6 
·14 120 0.028 1.5 
-15 150 0.032 1.4 
-16 180 0.042 1.2 
-17 220 0.048 1.1 
-18 270 0.055 1.0 
-19 330 0.072 0.96 
-20 390 0.079 0.84 
-21 470 0.11 0.72 
-22 560 0.12 0.64 
-23 680 0.14 0.62 
-24 820 0.18 0.60 
-25 1.0 mH 0.20 0.52 

125 

100 

V-
10'''' 

I-' -'"r" I: ......... 
~ .......... 

~ .... '"' 
~ 

V ~ 

50 

-~'"" 

1 KHz 10KHz 

Rated IDC INCR I 
Amps Amps DASH NO. 

Nominal OCR ±20% Min. SRF 
Inductance Ohms MHz 

16 43 ·26 1.2mH 0.23 0.48 
15 39 -27 1.5 0.31 0.40 
15 36 -28 1.8 0.35 0.37 
14 32 -29 2.2 0.46 0.32 
13 29 -30 2.7 0.54 0.30 
13 26 -31 3.3 0.72 0.27 
12 24 -32 3.9 0.79 0.25 
12 21 -33 4.7 0.90 0.24 
11 20 -34 5.6 1.2 0.20 
11 18 -35 6.8 1.3 0.19 
9.4 16 -36 8.2 1.7 0.16 
8.1 15 -37 10 2.0 0.15 
7.7 14 -38 12 2.7 0.12 
7.3 12 ·39 15 3.1 0.11 
6.8 11 ..4Q 18 3.5 0.10 
6.0 10 -41 22 4.7 0.096 
5.6 9.2 -42 27 5.3 0.088 
5.2 8.0 -43 33 7.1 0.076 
4.6 7.4 -44 39 7.9 0.070 
4.4 6.8 -45 47 11 0.067 
3.7 6.2 -46 56 12 0.062 
3.5 5.7 -47 68 14 0.054 
3.3 5.1 -48 82 18 0.051 
2.9 4.7 -49 100 21 0.042 
2.7 4.2 

Typical Q Curves-Type 7140/7150 

,/' 
l- I"- ..... 

~ ,,--
, 
~I' 

1\ r" 

" ...... 1\ \ \ ""~ ",I-' , 
'- ./ ",. 

~::::;~ ~ " 
""I""", 

~ ..... -- -- ....... " ... 

l~rH ~mH '~. 
1io T~ \'H 

100 KHz 
FREQUENCY -'""""'i"~ 

1.0 MHz 

Rated IOC 
Amps 

2.6 
2.2 
2.1 
1.8 
1.7 
1.4 
1.4 
1.3 
1.1 
1.1 
0.94 
0.87 
0.75 
0.70 
0.65 
0.56 
0.53 
0.46 
0.44 
0.37 
0.35 
0.33 
0.29 
0.27 

~ 
~. 
\O~H 

CADDELL-BURNS DOES NOT SELL THRU DISTRIBUTORS. ALL SALES ARE DIRECT. 

EEM 1991 For manufacturers' sales offices, see yellow pages 

INCR I 
Amps 

3.8 
3.4 
3.1 
2.8 
2.6 
2.3 
2.1 
1.9 
1.8 
1.6 
1.5 
1.3 
1.2 
1.1 
1.0 
0.90 
0.81 
0.74 
0.68 
0.62 
0.57 
0.51 
0.46 
0.42 

.10 MHz 

A·1175 
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QUALITY COilS SINCE 1946 258 East Second Street 

~J CADDE LL -BURNS). Min~~!~h~e: ~o~~7:~~~~608 
Fax: 516-742-2416 

HIGH CURRENT CHOKES FOR SWITCHING REGULATORS AND POWER FILTERS 

TYPE 6950 lO/LH· 10H - 10% Tolerance 
Recommended mounting pitch - 1.40" 

SEE NOTE 6 

" 0. 
1-'.25 MIN. -+ 1.20 --1 -1 thru -7, .93 MAX. I I 

TYP. MAX.", -8 thru -73, .83 MAX.-I I-
NOTES: 
1. Inductance measured on General Radio 1650B Impedance 

Bridge at 1 KHz. 
2. Current rating (Rated IDC) is based on 1.0 watt power dis· 

sipation for approximately 20°C temperature rise. Depend
ing on the application, these units may be operated at up 
to twice the rated current. 

STANDARD VALUES: (Other values available on special order.) 

Nominal Max. DCR Min. SRF Rated 10C INCR I 
Part No. Inductance Ohms MHz ma (2) ma (3) 

6950-01 IOI<H .007 12 12,000 35,000 
-02 12 .008 8.0 11,200 32,600 
·03 15 .009 6.0 10,500 28,400 
-04 18 .010 5.7 10,000 25,900 
·05 22 .011 5.3 9500 23,800 
-06 27 .012 5.0 9100 21,000 
-07 33 .013 4.5 8800 18,700 
-08 39 .020 3.4 7100 17,600 
-09 47 .022 3.2 6700 16,300 
·10 56 .034 2.6 5400 14,700 
·11 68 .038 2.4 5100 13,300 
·12 82 .042 2.2 4900 12,400 
·13 100 .048 1.9 4600 11,100 
·14 120 .054 1.7 4300 10,100 
·15 150 .073 1.5 3700 9100 
·16 180 .082 1.3 3500 8300 
·17 220 .091 1.2 3300 7500 
·18 270 .12 1.1 2900 6800 
·19 330 .13 1.0 2800 6100 
·20 390 .18 .92 2400 5600 
·21 470 .20 .84 2200 5100 
·22 560 .26 .78 2000 4700 
·23 680 .30 .69 1800 4300 
·24 820 .40 .56 1600 3900 
·25 1.0 mH .45 .54 1500 3500 
·26 1.2 .50 .50 1400 3200 
·27 1.5 .70 .45 1200 2900 
·28 1.8 .80 .43 1100 2600 
·29 2.2 1.1 .42 950 2400 
·30 2.7 1.2 .40 910 2100 
·31 3.3 1.6 .28 790 1900 
·32 3.9 1.8 .26 750 1800 
·33 4.7 2.4 .23 650 1600 
·34 5.6 2.6 .21 620 1500 
·35 6.8 3.0 .20 580 1300 
·36 8.2 4.0 .19 500 1200 
·37 10 4.6 .18 470 1100 

3. Incremental current (INCR I) is the minimum current at 
which the inductance will be decreased by 5% from its 
initial (zero·DC) value. 

4. Dielectric withstanding voltage - 1000 VRMS. 
5. Operating temperature range: - 55° to + 105°C. 
6. Leads are bare tinned copper: -1 thru -7, #14 AWG; -8 

and -9, #16 AWG; -10 thru -14, #18 AWG; -15 thru 
-17, # 19 AWG; -18 thru -73, #20 AWG. 

7. Materials: 
Coil Form - Ferrite 
Magnet Wire-Per FED. SPEC. J·W·001l77/9 (MIL·W-583 
Type B) 
Jacket - PVC Shrink Tube - FLAME RETARDANT UL 
TYPE FR· 1 PER MIL·I·23053 

8. Marking - Printed with Caddell·Burns Part Number. 

Nominal Max. DCR Min. SRF Rated 10C INCR I 
Part No. Inductance Ohms MHz ma(2) ma (3) 

6950·38 12 mH 6.1 .16 400 1000 
·39 15 7.1 .15 380 910 
·40 18 9.6 .14 320 830 
·41 22 11 .12 300 750 
·42 27 13 .095 280 680 
·43 33 15 .085 260 610 
·44 39 21 .077 220 560 
·45 47 24 .067 200 510 
·46 56 33 .065 180 470 
·47 68 36 .062 170 430 
·48 82 41 .057 160 390 
·49 100 55 .051 140 350 
·50 120 60 .048 130 320 
·51 150 84 .040 110 290 
·52 180 94 .033 100 260 
·53 220 110 .032 95 240 
·54 270 127 .030 88 210 
·55 330 165 .027 78 190 
·56 390 220 .023 67 180 
·57 470 240 .021 65 160 
·58 560 330 .020 55 150 
·59 680 360 .017 53 130 
.6(j 820 400 .016 50 120 
·61 1.0 H 570 .014 42 110 
·62 1.2 650 .013 40 100 
·63 1.5 740 .012 37 90 
·64 1.8 1000 .011 32 83 
·65 2.2 1100 .010 30 75 
·66 2.7 1500 .0090 2t 68 
·67 3.3 1700 .0085 24 61 

. ·68 3.9 2200 .0080 21 56 
·69 4.7 2500 .0073 20 51 
·70 5.6 3500 .0062 17 47 
·71 6.8 4000 .0058 16 43 
·72 8.2 4800 .0050 15 39 
·73 10 ·5400 .0042 14 35 

TYPICAL Q CURVES - (TYPE 6950) 
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1800 COILS, CHOKES, & INDUCTORS 1800 

QUALITY COilS SINCE 1946 

~5 CADDELL-BURNS) 
258 East Second Street 

Mineola, New York 11501-3508 
Telephone: 516-746-2310 

Fax: 516-742-2416 

HIGH CURRENT CHOKES FOR SWITCHING REGULATORS AND POWER FILTERS 

TYPE 7230 10 jLH-lO mH 10% Tolerance 

Recommende_/_M_ou~nt:<"in_g P_it_ch_-_L_35_"-t[ ..... ____ J)I--------
#16 AWG BARE TINNED COPPER I- 1.10 --1'1-'- 1.25 -I MAX MIN TYP 

NOTES: 
L Inductance measured on Cambridge Technology type 

520 UC Meter at 1 KHz_ 
2. The current rating (Rated IDC) is based on 0.75 watt 

power dissipation (J2R) for an approximate 20 ° C temper
ature rise. Depending on the application, these units 
may be operated at higher currents. 

The core material for the 7230 series has been chosen 
for optimum current handling capability. Because this 
material has a relatively low volume resistivity, the core 
will appear as a shunt resistance on the order of 1 
Kilohm, which may have to be taken into account when 
determining total power dissipationj e.g., if the induced 
voltage across the coil is 10 volts, there will be a V2/R loss 
on the order of 0.10 watt, in addition to the 12R losses 
associated with the winding. 

STANDARD VALUES: (Other values available on special order) 

DASH NO. 
Nominal OCR ±20% Min. SRF Rated IOC INCR I 

Inductance Ohms MHz Amps Amps 
-01 lDl'H 0.0065 5.4 11 23 
-02 12 0.0070 4.7 10 22 
-03 15 0.0080 4.2 9.7 19 
-04 18 0.011 3.8 8.3 18 
-05 22 0.016 3.4 6.9 16 
-06 27 0.021 3.1 6.0 14 
-07 33 0.023 2.8 5.7 13 
-08 39 0.025 2.5 5.5 12 
-09 47 0.028 2.2 5.2 11 
-lD 56 0.031 2.0 4.9 10 
-11 68 0.043 1.8 4.2 9.0 
-12 82 0.047 1.6 4.0 8.3 
-13 100 0.063 1.5 3.5 7.6 
-14 120 0.086 1.4 3.0 6.8 
-15 150 0.097 1.2 2.8 6.1 
-16 180 0.11 1.1 2.6 5.6 
-17 220 0.12 0.95 2.5 5.1 
-18 270 0.17 0.85 2.1 4.6 
-19 330 0.19 0.77 2.0 4.1 

3. The incremental current (I NCR I) is the approximate cur
rent at which the inductance will be decreased by 5% 
from its initial (zero-DC) value because of saturation. If 
the current is increased beyond I NCR I, the inductance 
will continue to decrease as shown Il¥ the saturation 
curve below. 

4. Dielectric Withstanding Voltage: 1000 VRMS. 
5. Operating Temperature Range: - 55° to + 105°C_ 
6. Marking: Printed with Caddell-Burns Part Number. 
7. Materials: 

Coil Form: Ferrite 
Magnet Wire: Per FED SPEC J-W-001177/9 
Jacket: Flame Retardant PVC shrink tube UL Type 

FR-l per MIL-I-23053 

DASH NO. 
Nominal OCR ±20% Min. SRF Rated IDC INCR I 

Inductance Ohms MHz Amps Amps 

-20 390 I'H 0.21 0.70 1.9 3.8 
-21 470 0.29 0.63 1.6 3.5 
-22 560 0.32 0.56 1.5 3.2 
-23 680 0.43 0.51 1.3 2.9 
-24 820 0.47 0.45 1.3 2.6 
-25 1.0mH 0.54 0.41 1.2 2.4 
-26 l.2 0.71 0.36 1.0 2.2 
-27 1.5 1.0 0.33 0.87 l.9 
-28 l.8 1.1 0.30 0.83 1.8 
-29 2.2 1.3 0.27 0.76 1.6 
-30 2.7 1.7 0.24 0.66 1.4 
-31 3.3 2.3 0.22 0.57 l.3 
-32 3.9 2.5 0.20 0.55 l.2 
-33 4.7 2.8 0.18 0.52 l.1 
~34 5.6 3.1 0.16 0.49 l.0 
-35 6.8 4.2 0.14 0.42 0.91 
-36 8.2 4.7 0.13 0.40 0.83 
-37 lD 5.3 0.12 0.38 0.75 

TYPE 7230 TYPICAL SATURATION CURVE 
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1800 COILS. CHOKES. & INDUCTORS 1800 

QUALITY COilS SINCE 1946 258 East Second Street 

@tl CADDELL -BURNS) Min=~~h~;;~:7~~~~~08 
Fax: 516-742-2416 

HIGH CURRENT CHOKES FOR SWITCHING REGULATORS AND POWER FILTERS 

TYPE 7200 10 /LH·lQ mH 10% Tolerance 

""mmoo.:;" '''0-1.15· [, ____ ....J) .. -------

1.00 ___ +. __ _ 1.25 #20 AWG BARE TINNED COPPER ~'.I. --1 
MAX MIN TYP -I ~~ I-

NOTES: 
1. Inductance measured on Cambridge Technology type 

520 LIC Meter at 1 KHz. 
2. The current rating (Rated IDC) is based on 0.5 watt 

power dissipation (PR) for an approximate 20°C tem
perature rise. Depending on the application, these units 
may be operated at higher currents. 

3. The incremental current (lNCR I) is the approximate 
current at which the inductance will be decreased by 
5% from its initial (zero-DC) value because of saturation. 
If the current is increased beyond INCR I, the induc
tance will continue to decrease as shown by the satura
tion curve below. 

4. Dielectric Withstanding Voltage: 1000 VRMS. 
5. Operating Temperature Range: -55° to + 105°C. The core material for the 7200 series has been chosen 

for optimum current handling capability. Because this 
material has a relatively low volume resistivity, the core 
will appear as a shunt resistance on the order of 1 
Kilohm, which may have to be taken into account when 
determining total power dissipationj e.g., if the induced 
voltage across the coil is 10 volts, there will be a V2/R 
loss on the order of 0.10 watt, in addition to the I2R 
losses associated with the winding. 

6. Marking: Printed with Caddell-Burns Part Number. 
7. Materials: 

Coil Form: Ferrite 
Magnet Wire: Per FED SPEC J-W-001177/9 
Jacket: Flame Retardant PVC shrink tube UL Type 

FR-l per MIL-I-23053 

STANDARD VALUES: (Other values available on special order) 

DASH NO. 
Nominal DCR ±20% Min. SRF iRated IDC INCR I 

Inductance Ohms MHz Amps Amps DASH NO. 
Nominal DCR ±20% Min. SRF Rated IDC INCR I 

Inductance Ohms MHz Amps Amps 
-01 1OI'H 0.010 6.0 7.1 9.4 -20 390l'H 0.20 0.56 1.6 1.5 
-02 12 0.012 4.8 6.5 8.3 -21 470 0.26 0.51 1.4 1.3 
-03 15 0.014 4.0 6.0 7.5 -22 560 0.29 0.47 1.3 1.2 
-04 18 0.D15 3.3 5.8 7.1 -23 680 0.39 0.43 1.1 1.1 
-05 22 0.017 2.9 5.4 6.3 -24 820 0.44 0.39 1.1 1.0 
-06 27 0.018 2.5 5.3 5.8 -25 1.0mH 0.59 0.36 0.92 0.92 
-07 33 0.021 2.2 4.9 5.2 -26 1.2 0.66 0.33 0.87 0.84 
-08 39 0.023 2.0 4.7 4.7 -27 1.5 0.77 0.31 0.81 0.75 
-09 47 0.026 1.7 4.4 4.3 -28 1.8 0.87 0.29 0.76 0.68 
-10 56 0.030 1.5 4.1 3.8 -29 2.2 1.2 0.27 0.65 0.62 
-11 68 0.040 1.3 3.5 3.5 -30 2.7 1.6 0.25 0.56 0.56 
-12 82 0.053 1.2 3.1 3.2 -31 3.3 1.8 0.23 0.53 0.51 
-13 100 0.059 1.1 2.9 2.9 -32 3.9 2.0 0.22 0.50 0.47 
-14 120 0.068 1.0 2.7 2.6 -33 4.7 2.6 0.20 0.44 0.42 
-15 150 0.078 0.90 2.5 2.4 -34 5.6 2.9 0.19 0.42 0.39 
-16 180 0.089 0.82 2.4 2.2 -35 6.8 3.4 0.18 0.3& 0.35 
-17 220 0.12 0.74 2.0 1.9 -36 8.2 4.4 0.17 0.34 0.32 
-18 270 0.16 0.68 1.8 1.8 -37 10 6.0 0.16 0.29 0.29 
-19 330 0.18 0.61 1.7 1.6 

TYPE 7200 TYPICAL SATURATION CURVE 
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1800 COILS, CHOKES, & INDUCTORS 1800 

HIGH CURRENT CHOKES .. TYPE 6890 
10 IlH-1.0 H. 10% Tolerance 

t= L i 

I o .45 Max .300 

T r- 103 Max -+-.25-/ T 
. Min 

NOTES: 
1. INDUCTANCE measured on Cambridge Technology type 520 

UC Meter at 1 KHz. 
2. CURRENT RATING (Rated IDCl is based on 0.5 watt power 

dissipation for approximately 20°C temperature rise. Depending 
on the application, these units may be operated at higher 
currents. 

3. INCREMENTAL CURRENT (lNCR Il is the minimum current at 
which the inductance will be decreased by 5"10 because of saturation. 

258 East Second Street 
Mineola, New York 11501-3508 

Telephone: 516-746-2310 
Fax: 516-742-2416 

FOR SWITCHING REGULATORS AND POWER FILTERS 

SPECIAL FEATURES 
• SINGLE ENDED 

for minimum footprint 
• ENCAPSULATED 

to withstand harsh environments 
• LOW RESISTANCE 

for maximum efficiency 

4. DIELECTRIC WITHSTANDING VOLTAGE: 1000 VRMS 
5. OPERATING TEMPERATURE RANGE: - 55° to + 105°C. 
6. MATERIALS: 

Coil Form: Ferrite 
Magnet Wire: Per FED SPEC J-W-001177/9 
Case: Epoxy encapsulated 
Leads: #20 AWG (.032 dial tinned copper. 

STANDARD VALUES: (Electrical characteristics are identical for both types. Other values are available on special order.) 

Nominal Max. OCR Min. SRF Rated IDC INCR I Nominal Max. OCR Min. SRF Rated IDC INCR I 
Dash No. Inductance Ohms MHz rna rna Dash No. Inductance Ohms MHz rna ma 

01 IOI'H .023 45 4600 3200 
-02 12 .025 40 4500 2900 

32 3.9 mH 3.8 .34 360 160 
-33 4.7 4.3 .32 340 150 

~3 15 .030 32 4100 2600 -34 5.6 5.6 .26 300 140 
~4 18 .032 21 3900 2400 -35 6.8 6.3 .24 280 120 
~5 22 .035 12 3700 2200 -36 8.2 8.6 .21 240 110 
-06 27 .038 8.5 3600 2000 -37 10 9.7 .20 220 100 
~7 33 .043 5.8 3400 1800 -38 12 11 .19 210 92 
~8 39 .047 3.5 3200 1700 -39 IS 15 .17 180 84 
-09 47 .054 3.2 3000 1500 -40 18 20 .14 160 75 
-10 56 .060 2.9 2900 1400 -41 22 24 .13 140 68 
-11 68 .068 2.7 2700 1200 -42 27 26 .12 130 62 
-12 82 .073 2.5 2600 1100 -43 33 35 .10 120 56 
-13 100 .098 2.3 2300 1000 -44 39 38 .095 110 51 
-14 120 .14 2.1 1900 930 -45 47 50 .080 100 47 
- ·15 150 .18 1.9 1700 830 -46 56 55 .072 95 43 
-16 180 .20 1.5 1600 760 -47 68 76 .066 81 39 
-17 220 .28 1.3 1400 680 -48 82 86 .062 76 35 
-18 270 .31 1.3 1300 620 -49 100 99 .057 71 32 
-19 330 .35 1.2 1200 560 -50 120 110 .0,52 67 29 
-20 390 .38 1.1 1100 510 -51 ISO 200 .047 50 26 
-21 470 .44 1.0 1050 460 -52 180 220 .0,43 48 24 
-22 560 .48 .90 1000 430 -53 220 300 .Oi38 41 22 
-23 680 .63 .80 890 390 -54 270 320 .035 40 20 
-24 820 .87 .72 760 350 -55 330 420 .032 35 18 
-25 1.0 mH .96 .65 720 320 
-26 1.2 1.3 .62 620 290 
-27 1.5 1.4 .58 600 260 
-28 1.8 1.7 .53 540 240 
-29 2.2 2.3 .44 470 220 
-30 2.7 2.6 .39 440 190 

-56 390 480 .029 32 16 
-57 470 670 .026 27 15 
-58 560 730 .024 26 14 
-59 680 870 .019 24 12 
-60 820 950 .018 23 11 

-31 3.3 3.5 .36 380 180 -61 1.0 H 1100 .017 21 10 

TYPICAL Q CURVES (Type 6890) 
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1800 COILS, CHOKES, & INDUCTORS 1800 

QUALITY COILS SINCE 1946 258 East Second Street 

I(tI:j CADDE LL -BURNS' Min~7!:h~:~ ;:~~7:~~~:08 
~- !dJ Fax: 516-742-2416 

HIGH CURRENT CHOKES FOR SWITCHING REGULATORS AND POWER FILTERS 

TYPE 6860 ~ 10 /LH·I.O mHo 10% Tolerance 
~ Recommended Mounting Pitch-1.25" 

TYPE 6870 
(EPOXY ENCAPSULATED VERSION) 

#20 AWG Bare Tinned Copper 

\ 9 p~-
~.78 Max.-+---1.25 Mln.---I Typ. ---, 

NOTES: (FOR BOTH TYPES) 

G. 
I .42 I 

-'Max.r-

1. Inductance (Ls) measured on General Radio 1650B Impedance 
'Bridge at 1 KHz. 

2. Current rating (Rated IDC) is based on 0.5 watt power dissipation 
for approximately 20"C temperature rise. Depending on the appli
cation, these units may be operated at up to twice the rated current. 

3. Incremental current (INCR I) is the minimum current at which the 
induoliance will be decreased by 5% trom its initial (zero-DC) value. 

#20 AWG Bare Tinned Copper 

\ 

4. DielectriC Withstanding Voltage - 1000 VRMS. 
5. Operating temperature range - 55° to + 105°C. 
6. Materials: 

Coil Form: Ferrite. 
Cover: TYPE 6860 - Polyester alpha-cellulose. 

o 
1.451-

-'Max. 

Coating: Polyurethane per MIL-1-46058. 
TYPE 6870- Cover & Coating: Epoxy encapsulated. 

Magnet Wire: Per FED SPEC J-W-001177/9 (MIL-W-583 Type B) 

STANDARD VALUES: (Electrical characteristics are identical for both types. Other valueS are available on special order.) 

Nominal Mal. OCR Min. SRF Rated IDC INCR I 
Dash ND. Inductance Ohms MHz ma ma 

Nominal Max. OCR Min. SRF Rated 10C INCR I 
Dash No. Inductance Ohms MHz ma ma 

-01 1OI'H .023 45 4600 3200 
-02 12 .025 40 4500 2900 
-03 15 .030 32 4100 2600 
-04 18 .032 21 3900 2400 
-05 22 .035 12 3700 2200 
-06 27 .038 8.5 3600 2000 
-07 33 .043 5.8 3400 1800 
-08 39 .047 3.5 3200 1700 
-09 47 .054 3.2 3000 1500 
-10 56 .060 2.9 2900 1400 

32 3.9 mH 3.8 .34 360 160 
-33 4.7 4.3 :32 340 150 
-34 5.6 5.6 .26 300 140 
-35 6.8 6.3 .24 280 120 
-36 8.2 8.6 .21 240 110 
-37 10 9.7 .20 220 100 
-38 12 11 .19 210 92 
-39 15 15 .17 180 84 
--40 18 20 .14 160 75 
--41 22 24 .13 140 68 

-11 68 .068 2.7 2700 1200 
-12 82 .073 2.5 2600 1100 
-13 100 .098 2.3 2300 1000 
-14 120 .14 2.1 1900 930 
-15 150 .18 1.9 1700 830 
-16 180 .20 1.5 1600 760 
-17 220 .28 1.3 1400 680 
-18 270 .31 1.3 1300 620 
-19 330 .35 1.2 1200 560 
-20 390 .38 1.1 1100 510 
-21 470 .44 1.0 1050 460 
-22 560 .48 .90 1000 430 
-23 680 .63 .80 890 390 
-24 820 .87 .72 760 350 
-25 1.0mH .96 .65 720 320 
-26 1.2 1.3 .62 620 290 
-27 1.5 1.4 .58 600 260 
-28 1.8 1.7 .53 540 240 
-29 2.2 2.3 .44 470 220 
-30 2.7 2.6 .39 440 190 

--42 27 26 .12 130 62 
--43 33 35 .10 120 56 
--44 39 38 .095 110 51 
--45 47 50 .080 100 47 
--46 56 55 .072 95 43 
-47 68 76 .066 81 39 
-48 82 86 .062 76 35 
--49 100 99 .057 71 32 
-50 120 110 .052 67 29 
-51 150 200 .047 50 26 
-52 180 220 .043 48 24 
-53 220 300 .038 41 22 
-54 270 320 .035 40 20 
-55 330 420 .032 35 18 
-56 390 480 .029 32 16 
-57 470 670 .026 27 15 
-58 560 730 .024 26 14 
-59 680 870 .019 24 12 
-60 820 950 .018 23 11 

-31 3.3 3.5 .36 380 180 -61 . 1.0 H 1100 .017 21 10 

TYPICAL a CURVES (TYDe 6860/6870l 
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SEND YOUR REQUIREMENTS. PROMPT QUOTES. 
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1800 COILS, CHOKES, & INDUCTORS 1800 

QUALITY COILS SINCE 1946 «j CADDELL-BURNS) 
258 East Second Street 

Mineola, New York 11501-3508 

Telephone: 516-746-2310 
Fax: 516-742-2416 

MINIATURE HIGH CURRENT CHOKES FOR SWITCHING REGULATORS ANO POWER FILTERS 

TYPE 7070 
1.0I'H-IOOmH_ 10% Tolerance 
Recommended Mounting Pitch-.80" 

TYPE 7080 
(EPOXY ENCAPSULATED VERSION) 

#22 AWG Bare TInned Copper 

\ 
#22 AWG Bare Tinned Copper 

@ \ a D ~ .26 ~ -...:L--~"-----JI--- o 
1.28 1_ 

-jMax. 
L .63 -+- 1.25 Min. -I 
r-Max. Typ 

L .65 -I 1.25Min'-I 
Max. I" Max. - Typ 

NOTES: (FOR BOTH TYPES) 
1_ INDUCTANCE: 

For 1.0p.H thru 8.2p.H; effective inductance measured on Boonton 
260A Q-meter at 7.9 MHz in accordance with MIL-C-15305. 
For 10p.H thru 100mH; inductance (Ls) measured on General 
Radio 1650B Impedance Bridge at 1 KHz. 

2_ Current rating (Rated IDC) is based on 0.25 watt power dissipation 
for approximately 20°C temperature rise. Depending on the 
application, these units may be operated at up to twice the rated 
current 

3_ Incremental current (INCR I) is the minimum current at which the 
inductance will be decreased by 5% from its initial (zero-DC) value_ 

4_ Dielectric IMthstanding Voltage - 1000 VRMS. 
5_ Operating temperature range -55° to + 105°C. 
6_ Materials: 

Coil Form: Ferrite 
Cover: TYPE 7070 - PVC shrink tube-flame retardant U L type 

FR-1 per MIL-I-23053 
TYPE 7080 - Epoxy encapsulated. 

Magnet Wi re: Per FED SPEC J-W-001177/9 (MIL-W-583 Type B) 

STANDARD VALUES: (Electrical characteristics are identical for both types. Other values are available on special order.) 

DASH NO. 
NOMINAL MAX.DCR MIN.SRF RATEDIDC INCR I 

INDUCTANCE OHMS MHz rna rna 
NOMINAL MAX. OCR MIN.SRF RATED IDC INCR I 

DASH NO. INDUCTANCE OHMS MHz rna rna 

-01 1.0!-,H .010 155 5,000 6,400 
-02 1.2 .011 148 4,800 6,000 

-31 330"H .72 1.4 590 320 
-32 390 .79 1.3 560 300 

-03 1.5 .012 128 4.600 5.000 -33 470 .88 1.2 530 270 
-04 1.8 '.013 120 4.400 4.500 -34 560 1.2 1.1 460 250 
-05 2.2 .014 108 4.200 4.100 -35 680 1.5 1.0 410 230 
-06 2.7 .015 100 4,100 3,600 -36 820 1.7 .96 380 210 
-07 3.3 .016 96 4.000 3.200 -37 1.0rnH 1.9 .88 360 190 
-08 3.9 .017 90 3,800 3,000 -38 1.2 2.4 .78 320 170 
-09 4.7 .022 85 3,400 2,700 -39 1.5 2.8 .64 300 150 
-10 5.6 .028 76 3,000 2.500 -40 1.8 3.1 .60 280 140 
-11 6.8 .031 70 2.800 2,300 -41 2:2 4.5 .54 240 120 
-12 8.2 .035 51 2,700 2,000 -42 2.7 5.8 .44 210 110 
-13 10 .038 35 2,600 1,900 -43 3.3 8.1 .43 180 100 
-14 12 .043 21 2,400 1,700 -44 3.9 8.9 .40 170 95 
-15 15 .049 14 2.300 1.500 -45 4.7 10 .38 160 86 
-16 18 .054 10 2.200 1.400 -46 5.6 11 .35 150 79 
-17 22 .059 8.0 2.100 1.300 -47 6.8 15 .29 130 72 
-18 27 .070 6.5 1.900 1.100 -48 8.2 17 .26 120 65 
-19 33 .077 6.1 1.800 1.000 -49 10 22 .24 110 59 
-20 39 .084 5.7 1.700 940 -50 12 26 .23 100 54 
-21 47 .093 5.1 1.600 870 -51 15 34 .19 86 48 
-22 56 .12 4.3 1.500 790 -52 18 39 .17 80 44 
-23 68 .13 3.6 1,400 710 -53 22 54 .16 68 40 
-24 82 .16 3.2 1.300 650 -54 27 62 .15 64 36 
-25 100 .24 3.0 1.000 590 -55 33 82 .12 55 32 
-26 120 .32 2.7 880 540 -56 39 93 .11 52 30 
-27 150 .43 2.1 760 480 -57 47 120 .096 46 27 
-28 180 .48 1.7 720 440 -58 56 130 .092 44 25 
-29 220 .55 1.6 670 400 -59 68 190 .088 36 23 
-30 270 .62 1.5 640 360 -60 82 210 .080 35 21 

-61 100 270 .074 30 19 

TYPICAL Q CURVES (Type 7070/7080) 
100 

~ 
jill"'" ~ 

~ V 
J -- \ ~ 

Y ~ ~ ~ "",'" -~ 
~~ ~ ~ 

"'"""" 
~-... -~~ ~:::~ ~ ~ ~ ""'" :::~ ... ~ N ~ \ " 

t 
Q 

50 

l00mH 10mH 1.0mH 100l'H 10jLH 1.0i 

1KHz 10KHz 100KHz 1 MHz 10MHz 
FREQUENCY ---3~~ 
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1800 COILS, CHOKES, & INDUCTORS .1800 

QUAlITVCOllS SINCE 1946 258 East Second Street 

~) CADDE LL-BURNS' Min;e~~~h~:; ;~:7~~_~~~08 
~;:::,~=~2=============. ==·===========-VJ Fax: 516-742-2416 

MINIATURE HIGH CURRENT CHOKES FOR SWITCHING REGULATORS AND POWER FILTERS 

TYPE 7300 lOIlH-IOmH 10% Tolerance 
Recommended Mounting Pitch-.80" 

-7...,.----.-11 1100--0---
#22 AWG BARE TINNED COPPER 1_ 0 63 + 1 25 I 

IMAX MINWP---t 

o . I 0.26 I 
I MAXI 

NOTES: 
1. Inductance measured on Cambridge Technology type 520 UC 

Meter at 1 KHz. 
2. The current rating (Rated IDC) is based on 0.25 watt powerdissi

pation (l2R) for an approximate 20 0 C temperature rise. Depend
ing on the application, these units may be operated at higher 
currents. 

3. The incremental current (lNCR I) is the approximate current at 
which the inductance will be decreased by 5% from its initial 
(zero-DC) value because of saturation. If the current is increased 
beyond INCR I, the inductance will continue to decrease as 
shown by the saturation curve below. 

4. Dielectric Withstanding Voltage: 1000 VRMS. 

The core material forthe 7300 series has been chosen foropti
mum current handling capability. Because this material has a 
relatively low volume resistivity, the core will appear as a shunt 
resistance on the order of 1 Kilohm, which may have to be taken, 
into account when determining total power dissipation; e.g., if 
the induced voltage (2n fll) across the coil is 10 volts, there will 
be a V'/R loss on the order of 0.10 watt, in addition to the I'R 
losses associated with the winding. This is not usually a factor 
unless the choke is operated at high levels of R.F. excitation. 

5. Operating Temperature Range: - 55 0 to + 105°C. 
6. Marking: Printed with Caddell-Burns Part Number. 
7. Materials: 

Coil Form: Ferrite 
Magnet Wire: Per FED SPEC J-W 001177/9 
Jacket: Flame Retardant PVC shrink tube Ul Type 

FR-1 per Mll-I-23053. 

STANDARD VALUES: (Other values available on special order) 

Nominal OCR±20% Min. SRF Rated 10C INCR I 
PART NO. Inductance Ohms MH, Amps Amps PART NO. 

Nominal OCR±20% Min. SRF Rated 10C 
Inductance Ohms MHz Amps 

7300-01 lO11H 0.055 9.0 2.1 2.8 7300-20 39011H 0.64 0.90 0.63 
-02 12 0.061 8.0 2.0 2.6 -21 470 0.86 0.80 0.54 
·03 15 0.069 7.0 1.9 2.2 -22 560 0.93 0.72 0.52 
·04 18 0.077 6.2 1.8 2.1 '23 680 1.1 0.64 0.48 
-05 22 0.084 5.6 1.7 1.9 -24 820 1.5 0.56 0.41 
-06 27 0.093 5.0 1.6 1.7 -25 1.0mH 2.0 0.50 0.35 
-07 33 0.11 4.4 1.5 1.5 -26 1.2 2.2 0.44 0.34 
-08 39 0.12 3.8 1.4 1.4 -27 1.5 3.0 0.40 0.29 
-09 47 0.13 3.4 1.4 1.3 -28 1.8 3.4 0.35 0.27 
·10 56 0.14 3.0 1.3 1.2 -29 2.2 3.8 0.32 0.26 
-11 68 0.15 2.7 1.3 1.1 -30 2.7 4.4 0.28 0.24 
-12 82 0.17 2.4 1.2 0.98 -31 3.3 5.9 0.25 0.21 
-13 100 0.27 2.1 0.96 0.89 -32 3.9 7.9 0.22 0.18 
-14 120 0.31 1.9 0.90 0.80 -33 4.7 8.9 0.19 0,17 
-15 150 0.36 1.7 0.83 0.72 
·16 180 0.39 1.5 0.80 0.66 

-34 5.6 12 0.17 0.14 
-35 6.8 13 0.15 0.14 

-17 220 0.45 1.3 0.75 0.58 -36 8.2 14 0.14 0.13 
-18 270 0.49 1.2 0.71 0.54 -37 10 17 0.12 0.12 
·19 330 . 0.58 1.0 0.66 0.47 

TYPE 7300 TYPICAL SATURATION CURVE 
100% 

80% 

1&.111 60% 
°u 
IIIZ 
CI~ 
~u 40% Z:I 
1110 
UZ 

---.. 
~ 

'" "-

'" ~ ............ r---
0::-
111...1 
11.< 20% 
<E 
cnZ <-

--I 
100% 120% 140% 160% 

T AS A PERCENTAGE OF INCR I ----_ 
180% 

SEND YOUR REQUIREMENTS. PROMPT QUOTES. 

INCR I 
Amps 
0.43 
0.39 
0.37 
0.33 
0.30 
0.27 
0.25 
0.22 
0.20 
0.18 
0.16 
0.15 
0.14 
0.12 
0.11 
0.10 
0.094 
0.084 

200% 
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1800 COILS, CHOKES, & INDUCTORS 1800 

258 East Second Street 
Mineola, New York 11501-3508 

Telephone: 516-746-2310 
Fax: 516-742-2416 

MINIATURE HIGH CURRENT CHOKES FOR SWITCHING REGULATORS AND POWER FIlTERS 

TYPE 7120 l.0JLH·IOmH. 10% Tolerance 

Recommended Mounting Pitch-.GO" 
TYPE 7130 

(conformally coated version) 

r- Color Code - First Digit 

I@' , =olor Code - Second Digit 
#24 AWG Bare Tinned Copper (Typ) 

\ o 
.50 

Max. +-1.25 Min'-I 
Typ 

~ --tDllIIJnllUllm!l!llllUUII~r----
1.16 r L .34 -+- 1.25 Min. -I 

--tMax.t- I Max. Typ 
1.13 I 

--tMax.t-
4. Dielectric Withstanding Voltage: 

Type 7120 ·1000 VRMS 
Type 7130 -100 VRMS 

NOTES: (FOR BOTH TYPES) 5. Operating temperature range -55° to +105°C. 
1. Inductance: 6. Materials: 

For 1.0JLH thru 8.2JLH; effective inductance measured on Boonton 260A Q-meter at Coil Form: Ferrite 
7.9 MHz in accordance with MIL-G-l5305. For 10JLH thru 10mH, inductance (Ls) Cover: Type 7120- PVC shrink tube - flame retardant UL type FR-l per MIL-I-23053 
measured on General Radio 1650 B Impedance Bridge at 1 KHz. Type 7130 - conformally coated with Polyurethane per MIL-I-46058 

2. Current Rating (Rated 1 DC) is based on 0.2 watt power dissipation for approximately Magnet Wire: Per FED SPEC J-W-001177/9 
20"C temperature rise. Depending on the application, these units may be operated at (MIL-W-583 Type B) 
up to twice the rated current. 7. Marking: 

3. Incremental current (INCR 1). is the minimum current at which the inductance will be Type 7120 _ Printed with part number 
decreased by 5% from Its Initial (zero - DC) value because of saturation. Type 7130 _ Color coded per dash number using standard EIA color code. 

STANDARD VALUES (Electrical Characteristics are identical for both types. Other values are available on special order.) 

DASH NO. NOMINAL MAX. OCR MIN.SRF 
INDUCTANCE OHMS MHz 

-01 1.0JLH .018 190 
-02 1.2 .019 170 
-03 1.5 .020 160 
-04 1.8 .023 150 
-05 2.2 .031 130 
-06 2.7 .033 120 
-07 3.3 .054 110 
-08 3.9 .060 100 
-09 4.7 .068 86 
-10 5.6 .074 64 
-11 6.8 .080 44 
-12 8.2 .087 32 
-13 10 .095 25 
-14 12 .11 17 
-15 15 .15 13 
-16 18 .16 10 
-17 22 .19 8.4 
-18 27 .22 8.0 
-19 33 .24 7.6 
-20 39 .26 7.1 
-21 47 .35 6.0 
-22 56 .47 5.8 
-23 68 .53 4.3 
-24 82 .60 4.1 
·25 100 .67 3.9 

100 

1 
Q 

50 

~ ~ Pm -
1KHz 10KHz 

RATED IDC INCRI 
rna rna DASH NO. NOMINAL MAX. OCR MIN.SRF 

INDUCTANCE OHMS MHz 

3300 3000 
3200 2700 
3100 2500 
2900 2100 
2600 2000 
2500 1900 
1900 1700 
1800 1500 
1700 1400 
1600 1300 
1600 1200 
1500 1100 
1500 970 
1400 880 
1200 790 
1100 710 
1000 640 

950 580 
910 530 
880 480 
760 430 
650 400 
610 370 
580 330 
550 300 

-26 120JLH .90 3.6 
-27 150 1.2 3.2 
-28 180 1.4 2.8 
-29 220 1.9 2.3 
-30 270 2.1 2.1 
-31 330 2.4 1.9 
-32 390 3.0 1.7 
-33 470 3.4 1.4 
-34 560 4.7 1.3 
-35 680 6.4 1.2 
-36 820 7.1 1.1 
-37 1.0mH 7.9 1.0 
-38 1.2 9.0 .94 
-39 1.5 12 .76 
-40 1.8 14 .72 
-41 2.2 19 .64 
-42 2.7 25 56 
-43 3.3 29 53 
-44 3.9 34 48 
-45 4.7 37 .45 
-46 5.6 50 .40 
-47 6.8 58 .36 
-48 8.2 68 .29 
-49 10 75 .27 

TYPICAL Q CURVES (TYPE 7120/7130) 
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FREQUENCY 
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RATED IDC 
rna 

470 
410 
380 
320 
310 
290 
260 
240 
210 
180 
170 
160 
150 
130 
120 
100 

90 
83 
77 
74 
83 
59 
54 
52 

~ 
10p.H 

10MHz 

CADDELL-BURNS DOES NOT SELL THRU DISTRIBUTORS. ALL SALES ARE DIRECT. 
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INCRI 
rna 

270 
250 
220 
200 
180 
170 
150 
140 
130 
110 
100 
95 
87 
78 
71 
64 
58 
52 
48 
44 
40 
36 
33 
30 

~ 
1.0p.H 
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1800 COILS, CHOKES, & INDUCTORS 1800 

QUALITY COILS SINCE 1946 

~5 CADDELL-BURNS) 
258 East Second Street. 

Mineola, New York 11501-3508 

Telephone: 516-746-2310 
Fax: 516-742-2416 

SHIELDED CHOKES 
TYPE 1670 250,.H-100mH 10% or 25% Tolerance (GMV also available). 

Recommended mounting pitch - .80" 

NOTES: 
1. These units are especially suited for filtering applications where small size 

low DC resistance and magnetic shielding are required. They are not recom: 
mended for applications requiring extremely high stability. 
Inductance (LP) is measured at 10KHz on a General Radio 1650 B impedance 

. brid~e. These units are available 'in either 10% or 25% inductan-ce tolerance. 
3. The est voltage specified in column 3 is the RMS voltage across the test unit 

during inductance measurement. 
4. Current rating (Rated IDC) is based on 0.3 watt power dissipation for approx. 

20°C temperature rise. Depending on the application, these units may be 
operated at up to twice the rated current. 

5. Incremental current (INCR I) is the minimum current at which the inductance 
will be decreased' by 5% from its initial (zero - DC) value. 

6. Dielectric Withstanding Voltage - 100 VRMS. 
7. Materials: 

Coil Form and Shield - Ferrite. 
Magnet Wire - Type B per MIL-W-583. 
Coating Polyurethane per MIL·I-46058. 

SHIELDED CHOKES 
TYPE 1662 5.0mH-1.0H 10% or 25% Tolerance (GMV also available). 

Recommended mounting pitch - 1.20" 

NOTES: 
1. These units are especially suited for filtering applications where small size 

low DC resistance and magnetic shielding are required. They are not recom: 
mended for applications requiring extremely high stability. 

2. Inductance (Lp) is measured at 1.0 KHz on a General Radio 1650·B impedance 
bridge These units are available in either 10% or 25% inductance tolerance 

3. The test voltage specified in column 3 is the RMS voltage across the test unit 
during inductance measurement. 

4. Current rating (Rated IDC) is based on 0.5 watt power dissipation for approx. 
20°C temperature rise. Depending on the application, these units may be 
operated at up to twice the rated current. 

5. Incremental current (lNCR I) is the minimum current at which· the inductance 
will be decreased by 5% from its initial (zero - DC) value. 

6. Dielectric Withstanding Voltage - 100 VRMS. 
7. Materials: 

Coil Form and Shield - Ferrite. 
Magnet Wire - Type B per M IL·W·583. 
Coating Polyurethane per MIL-I·46058. 

s.#22 AWG Bare TinnOt)-______ _ o 
I- .53 t- 1.25 Min. ---l I Max, Typ. I _27 -l I

Max. I I 
STANDARD VALUES· (Other values available on special order) 

Rated loc INcol 
Nominal Test Volts Max, OCR Min.SRF ma rna 

Part No. Inductance See Note 3 Ohms MHz See Note 4 See Note 5 
1670-1 250ILH .007 0.17 1.5 1330 60 
1670-2 500 .014 0.39 1.1 880 44 
1670-3 1.0mH .028 0.80 0.90 610 30 
1670-4 2.5 .07 1.8 0.40 400 20 
1670-5 5.0 .14 3.1 0.30 310 13 
1670-6 10 .15 6.3 0.20 220 9.4 
1670-7 25 .30 13 0.14 150 6.0 
1670-8 50 .40 ·28 0.10 100 4.3 
1670-9 100 .24 54 0.70 75 3.0 

~ #20 AWG Bare TInned Copper 

~~ ~ 8 
~.78 Max.t-1.2fy:'in'--i -l M:_ r-

STANDARD VALUES· (Other values available on special order) 
Rated loe INC. I 

Nominal Test Volts Max. DCR Min.SRF ma rna 
Part No. Inductance See Note 3 Ohms MHz See Note 4 See Note 5 

1662·1 5.0mH .14 .83 .28 770 20 
1662-2 10 .16 2.4 .20 450 13 
1662-3 25 .32 5.2 .11 310 8.0 
1662-4 50 .42 12 .080 200 5.0 
1662-5 100 .24 30 .050 130 4.0 
1662-6 250 .40 65 .035 88 2.3 
1662-7 500 .46 130 .024 62 1.6 
1662-8 1.0H .25 200 .015 50 1.2 

MINIATURE SHIELDED CHOKES 
TYPES 6375/6376 1.0,.H·5.0mH 10% Tolerance 

Recommended mounting pitch-.70· 

COlorCode~ . 

#24 AWG Bare Tinned Copper ~ +- --1 
.50 Max. 1.25 Min. 

Typ. 

o 
.17 _I L_ 

Max_ I 
NOTES: 
1. Effective inductance and Q measured on Boonton 260A Q-meter at frequencies 

specified, in accordance with MIL-C-15305. 
2. Current rating (Rated IDC) is based on 0.25 watt power diSSipation for approx. 

20°C temperature rise. Depe"ding on the application, these units may be 
operated at up to twice the rated current. 

3. Incremental curren! (INCR I) is the minimum current at which the inductance 
will be decreased by 5% from its initial (zero - DC) value. 

4. Dielectric Withstanding Voltage - 1000 VRMS. 
5. Operating Temperature Range - - 55°C to + 105°C. III 6. Materials: 

Coil Form and. Shield - Ferrite. 
Magnet Wire - Type B per MIL·W-583. 
Construction - Epoxy encapsulated. 
Coating - Polyurethane per MIL-I-46058. 

Marking - Color coded per dash number using standard f1A color as follows: 
6375 - one cOlor dot; 6376 .,-- two color dots. e.g.: 6375-1 - one brown dot; 
6376-1 two brown dots, etc. I 

MINIATURE CHOKES 
TYPE 620 1.0·[00,.H 10% Tolerance 

Recommended mounting pitch-.GO· 
NOTES: 
1. Effective inductance and Q measured on Boonton 260A Q-meter at frequencies 

specified, in accordance with MIL-C-15305. . 
2. Current rating (Rated IDC) is based on 0.2 watt power dissipation for approx. 

20°C temperature rise. Depending on the application, these units may be 
operated at up to twice the rated current. 

3. Incremental current (INCR I) is the minimum current at which the inductance 
will be decreased by 5% from its initial (zero":"'" DC) value. 

4. Dielectric Withstanding Voltage - 100 VRMS. 
5. Operating Temperature Range - - 55°C to + 105°C. 
6. Materia Is: , 

. Coil Form - Ferrite. 
Magnet Wire - Type B per MIL-W-583. 
Coating - Polyurethane per MIL-I-46058. 

7. Marking - Color coded per dash'number using standard EIA color code. 

STANDARD VALUES· (Other values available on special order) 
Rated 

loe INCOI 
Nominal Test Max. Min. ma ma 
Induc- Freq. OCR SRF See See 

Part No. tance Min. II MHz Ohms MHz Note 2 Note 3 
6375-1 l.Op.H 55 7.9 .05 200 2200 2700 
6375-2 2.5 45 7.9 .08 115 1700 1600 
6375·3 5.0 35 7.9 .12 90 1400 1000 
6375-4 10 65 2.5 .42 55 770 750 
6375-5 25 55 2.5 .80 35 560 450 
6375-6 50 60 2.5 1.5 27 400 300 
6375-7 100 70 2.5 3.1 20 280 200 
6376·1 100 50 .79 .60 6.0 640 50 
6376-2 250 55 .79 .92 2.6 520 32 
6376-3 500 SO .79 2.0 1.9 350 22 
6376-4 1.0mH 45 .25 4.7 0.8 230 15 
6376-5 2.5 45 .25 7.5 0.5 180 10 
6377-6 5.0 45 .25 17 0.4 120 7.0 

~ #24 AWG Bare Tinned Copper 

_,-.:~ ___ ~Ior Code - See Note 7 Q 

. .34 Max. r- +-1.21':'in.-\ M!~. -l f-
STANDARD VALUES· (Other values available on special order) 

Rated 
loe INcol 

Nominal Test MU_ Min. ma ma 
Indue- Freq. OCR SRF See See 

Part No. tance Min. II MHz Ohms MHz Note 2 Note 3 
620-1 l.OILH 50 7.9 .11 190 1300 4400 
620-2 2.5 50 7.9 .18 120 1000 2600 
620-3 5.0 45 7.9 .24 90 900 1800 
620-4 7.5 40 7.9 .33 70 800 1350 
620-5 10 40 2.5 .39 64 700 1100 
620-6 15 60 2.5 .74 54 500 950 
620-7 20 55 2.5 .96 46 450 780 
620-8 25 60 2.5 1.2 40 400 680 
620-9 50 85 2.5 3.6 28 270 490 
620-10 75 90 2.5 6.3 22 170 410 
620-11 100 80 2.5 8.6 20 ISO 320 

SEND YOUR REQUIREMENTS. PROMPT QUOTES. 
A·1184 For manufacturers' sales offices, see yellow pages EEM 1991 



1800 

258 East Second Street 
Mineola, New York 11501-3508 

Telephone: 516-746-2310 
Fax: 516-742-2416 

PRINTED CIRCUIT CHOKES TYPE 6550 1.01'H-10mH 10% Tolerance 

r 1.40 Max_ --11-- .15 Max. STANDARD VALUES- (Other values available on special order.) 

Rated 
IDC INca I 

See Note 7 NDminal T.st Mil. Min. me ml 
Indue- DCR SRF See 5 •• n .35;Max. 

.50 
Min. 

f
> Color Code -

-#24AWG PartNo. tanee Min. Q 
Freq. 
MHz Ohms MHz Note 2 NDt.3 

~ Bare Tinned Copper 

_I I-- .300±·005 

~?lli~~tive inductance and a measured on Boonton 260A a-meter at frequencies specified. 
in accordance with MIL-C-15305. 

2. Current rating (Rated IDC) is based on 0.2 watt power dissipation for approx. 20"<; 
temperature rise. Depending on the application, these units may be operatell at up to twice 

3.1~~r~~~~rr~~~nt (I NCR I) is the minimum current at which the inductance will be 
decreased by' 5% from its initial (zero - DC) value. 

4. Dielectric Withstanding Vonage - 100 VRMS. 
5. Operating Temperature Range - -55"C to + 105"C. 
6. Materials: 

Coil Form - Ferrne. 
Magnet Wire - Type B per MIL-W-583. 
Coating - PolYurethane per MIL-I-46058. 

7. Marking - cofor coded per dash number using standard EIA color code. 

6550-1 1.0l'H 
6550-2 2.5 
6550-3 5.0 
6550-4 7.5 
6550-5 10 
6550·6 25 
6550-7 50 
6550-8 75 
6550-9 100 
6550-10 250 
6550-11 500 
6550-12 750 
6550-13 1.0mH 
6550·14 2.5 
6550·15 5.0 
6550-16 7.5 
6550·17 10 

MINIATURE SHIELDED VARIABLE INDUCTORS 

90 
85 
90 
95 
90 
80 
70 
45 
85 
55 
35 
30 
80 
75 
45 
25 
50 

7.9 .015 180 :i600 7000 
7.9 .03 110 2500 4100 
7.9 .06 75 1800 2900 
7.9 .11 70 1300 2500 
7.9 .19 55 1020 2100 
2.5 .50 18 630 1300 
2.5 1.1 11 420 1000 
2.5 1.2 5.5 400 860 

.79 1.5 2.8 365 700 

.79 2.7 1.6 270 450 

.79 3.3 1.3 240 340 

.79 4.2 1.2 215 280 

.25 8.6 1.0 150 210 
.25 16 .53 110 140 
.25 31 .45 80 100 
.25 50 .32 63 80 
.079 70 .26 53 70 

Tolerance 2 place dec. ±.020 
3 place dec. ±.005 

TYPES 435/6344 .25·;0I'H 

SCHEMATIC 

l~t 

Color Code-

See Note 7 ~ 
1 '(lJ' 2 
41 13 

.15 
1 r 

~ 
Note 4 

0\° o--&....... , 
oO~opo 

-' ~052 Dia. (4 Holes) 
.288 .067 Dia. (2 Holes) 

Recommended Mounting layout 

1~2 .15 Q G d ,.130 .052 Dla. (3 Holes) 
~ roun~ • .t 

I 'J.- 62- Terminal .260 .. 
r:~?, I-Max. T~50t' 

2~ --NOTES: 

.420 Sq.' • .21 ~ 

TYPE 435 
vertical mount 

.. 59 " 
Max. 

1. For vertical mount, order as 435-1 .•• etc. For horizontal mount, order as 
6344·1 ••. etc. 

2. Effective inductance and a measured on Boonton 260A a-meter at frequencies 
specified, in accordance with Mll-C·15305. 

3. Self-resonant freQuencies are measured at maximum inductance. 

4. Unit can be tuned from top or bottom with 'Ia" insulated screwdriver (part no_ 
CoB 2102)_ For type 435 only, provide .156 dia. hole if bottom access to tuning 
core is desired. 

5. Current rating is based on .15 watt power dissipation for approx. 20°C 
temperature rise. Oepending on the application, these units may be operated 
at up to twice the rated current. 

6. Materia Is: 
Termina Is - Tin-plated brass. Core - Ferrite. 
Coil Form and Base - Molded nylon. Shield Can - Cadmium-plated brass. 

7_ Marking - Marked with Caddel/-Burns Part No. on side of can, and color
coded per dash number on bottom between two active terminals. 

TYPE 6344 Recommended Mounting layout 
horizontal mount 

STANDARD VALUES· (Other values available on special order.) 
Min. 

MinimumQ Tlst SRF Max. Current 
Minimum Range 

l ~n. llaX. 
Freq. MHz DCR Rating 

Part No. l Min. lMax. MHz Note 3 Ohms ml 
435/6344-1 .25/LH .50/LH 75 50 25 200 .03 2200 
435/6344-2 .48 1.0 70 45 25 150 .08 1300 
435/6344-3 .90 2.1 70 45 25/7.9 110 .17 930 
435/6344-4 1.7 3.9 50 55 7.9 80 .60 500 
435/6344-5 3.5 8.5 50 45 7.9 55 1.2 350 
435/6344-6 7.5 17 60 40 7.9/2.5 40 2.3 250 
435/6344-7 16,5 35 50 50 2.5 11 1_9 280 
435/6344-8 33 70 45 45 2.5 8 2.9 220 

MINIATURE SHIELDED VARIABLE INDUCTORS 

TYPE 434 .55-64I<H 

. NOTES: 

Tal: 2 Place Dec. ±.020 
3 Place Dec. ±.005 --

1. Effective inductance and a measured on Boonton 260A a-meter at frequencies 
specified, in accordance with Mll·C·15305. 

2. Self·resonant frequencies are measured at maximum inductance_ 
3_ Provide .187 dia. hole if bottom access to tuning core is desired. Unit can be 

tuned from top or bottom with standard .060 square tuning tool (Part No. 
C-B2102). 

4. Current rating is based on .2 watt power dissipation for approx. 20°C tem. 
perature rise. Depending on the application, these units may be operated 
at up to twice the rated current. 

5. Materia Is: 
Terminals - Tin-plated brass. 
Coil Form and Base - Molded nylon. 
Core - Moisture proofed powdered iron. 
Shield Can - Aluminum plain finish. 

6. Marking - Marked with Caddell·Burns No. on side of can; and color-coded 
per dash number on bottom between two active terminals. 

In0lor Code - See Note 6 

1112' [:) 
@J .66 Max. 

41 13 i 
.560 I- .., .21 - t.68 
Sq.· Max • .., 

Recommended Mounting layout 

.067 Dia_ (2 Holes) 
.052 Dia. "$- f· 1] 

(4 Holes) ~~O ... 312 .570 
See Note 3 .. -$-*--r_ . ..1.. 2~ 

.312.., '" SCHEMATIC 

STANDARD VALUES· (other values available on special order.) 

Min. 
Current MinimumQ Test SRF Max. 

Minimum Range 
l ~n. liar. 

Freq. MHz DCR Rating 
Part No. l Min. lMax. MHz Note 2 Ohms ma 
434·1 .55/LH .901'H 90 85 25 160 .06 1800 
434·2 .90 1.4 90 70 25/7.9 130 .12 1200 
434-3 1.4 2_4 60 70 7.9 100 .25 890 
434-4 2.2 4.1 60 80 7.9 80 .60 570 
434·5 3.9 7.7 55 55 7.9 52 1.0 440 
434-6 7.5 11 35 70 7.9/2.5 21 1.2 400 
434·7 11 17 55 75 2.5 16 1.4 370 
434·8 18 27 55 75 2.5 14 1.8 330 
434·9 27 42 55 70 2.5 13 2.4 280 
434-10 42 64 55 65 2.5 11 3.1 250 

CADDELL-BURNS DOES NOT SELL THRU DISTRIBUTORS. ALL SALES ARE DIRECT. 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1185 



1800 COILS, CHOKES, & INDUCTORS 

QUALITY COilS SINCE 1946 

~~ CADDELL-BURNS) 
SUBMINIATURE SHIELDED VARIABLE INDUCTORS 

.033 OIA. (OI~. __ • ...1. I 1 J 

.060 OIA. _ .. @--L 
(NOTE4)~." 
.168 I~~~~ - ~ .200 .100 4 

.100 ~ ~ SQ. SCHEMATIC' 

RECOMMENDED MOUNTING LAYOUT (TOL t- .0031 

NOTES: 
"AIIDMD VALUQ UNTERIIEDIATE AID SI'f:CIAL VALUES AVAILA.L£ ON SPECIAL ORDER 

1. Effeclive induc"'nce and 0 
measured on Boon,on 260A O· 
meter in accordance with MIL·C· 
15305. 

....... ....... -- ... T .. F"'II, _DCI .. Sll' "'ac - LNIN LMAx eLNOM MHZ DOl. HZ_, .aN .. , 

2. Self-resonant frequencies are 
measured at nominal inductance. 
3. Ground lerminal may be benl 
as required to fit existing layouts. 
4. Provide .156 OIA. hole if 
bottom access to tuning core is 
desired. Tuning range on -38 
thru -61 may be extended by 
allowing core 10 extend 1116" 
below mounting su rface (when 
lmin .. ~lnoml. 
5. Current rating is based on % 
watt power diSSipation. 
6. MATERIALS-

Terminals: tin plated copper. 
Terminal Base; molded phenolic. 
Coil Form: polyester fiberglass. 
Core: moisture·proofed powder
ed iron or ferrite. 
Shield Can: tin plated copper. 
Impregnation: varnish per Mil· 
V·113. 

-01 
-03 
-os -., 
-DO 
-11 
-13 
-15 
-11 
-10 
-21 

-l' 
-25 
-21 
-29 
-31 
-33 
-35 
-31 
-38 ... , ... , .... ... , .... 
-51 
-53 
-55 
-51 
-59 
-II 

.I"'H 

.15 

.22 

." 
.4J 
.&8 

1.0 

I.' ,., ,., 
'.1 
I.' 

I. 
15 
22' 
33 

" 68 
1111 
150 , .. 
'30 
410 
110 

I.Om" 
I.' 
'.2 
3.3 
'.1 ... 

10 

.lIIuH 

.OZ 

.18 
.. 27 
.38 
.M 
.82 

1.0 

I.' ,., ,., 
'.1 ... 

10 
15 

" 33 
41 
68 

1111 
150 , .. 
'30 
410 

.81I11H 
1.0 
I.' ,., 
3.3 
'.1 
'.1 

.IZuH ao 25 .02 '50 

.11 85 25 .03 2501 

.21 85 25 _DO '50 
:3t .. 25 .• 5 250 
.58 .. 25 .13 '30 
.82 .. 25 .11 ... 

1.' .. 25 .31 160 
1.8 10 1_. .33 125 
'.1 I. 1.' .12 110 , .. 15 I.' 1.3 15 
'.1 .. 1.' I.' 10 
a., .. 1.' I.' 6' 

OZ. .. 1.' ,., .. 
18 " , .. 1.5 " 21 II , .. U . .. 
39 65 '.5 '.1 1.' 
58 51 2.5 U I.' 
82 4J '.5 '.0 5.' 

oz. ,. 
'.5 '.5 5 .• 

110 10 .n ... ... 
n. .. .19 I .• 2.1 
'911 •• .n 1.9 ,., ... ,. .n 11 1.9 ... " .n 13 1.1 

1.2mH 32 .11 11 1.5 
I.' 31 .25 32 .11 
2.1 31 .25 41 .12 
'.9 

,. .25 " .68 
5.' " 15 ao .4J 
U 25 ... 911 .31 

" " .25 110 .31 

MINIATURE SHIELDED VARIABLE INDUCTORS 
liUjim •• 

41 I .66M.x 

.052 Dia. ~067 Oia. (2 tioles) 
(4 Hol'SI~ 'e h :1 .08·370/LH 

Tal: 2 Place Dec. ±.020 
3 Place Dec. ±.005 

~
Code - See Note 6 

11'~ ~ 
(oSq~ .21.... .70~ 

See Not~ 3-e.312 ,570 
·"·T~ 

.31~ ~ SCHEMATIC 
.560 Max. 

Recommended Mounting Layout 

NOTES: . 
1. Effective inductance and Q measured on Boonton 260A Q-meter at frequencies 

specified, in accordance with MIL·C·15305. 

§: ~~~~r3:~~~~t d~~~'\:':I~clrsb~:t~::~~~~~dt~\u~r;~"::~~e I~d~~:f~~~·unit can be 
tu.ned from top or bottom with standard .060 square tuning tool (Part No. 
C-B2102). 

4. Current ratin, is based on .2 watt power dissipation for approx. 20°C 
temperature rose. Depending on the application, these units may be operated 
at up to twice the rated current. ' 

5. Materials: 
Terminals - Tin-plated brass. 
Coil Form and Base - Molded nylon. . 
Core - Moisture-proofed powered iron or ferrite. 
Shield Can - Aluminum plain finish. 

6. Marking - Marked with Caddell-Burns Part No. on side of can; and color· 
coded per dash number on bottom between two active terminals. 

STANDARD VALUES· (Other values available on special order.) 
Min. 

MlnlmumQ TlSt SIF MIX. Current 
Minimum Ranle 

l "n. llx. 
Freq. MHZ OCR Ratlnl 

Part No. l Min. lMlx. MHz Note 2 Ohms ml 
6380-1 .08p.H .11/LH 65 75 25 300 .012 4000 
6380-2 .10 .17 75 85 25 280 .014 3700 
6380·3 .13 .23 75 90 25 260 .015 3600 
6380-4 .17 .28 80 90 25 230 ,016 3500 
6380-5 .25 .44 90 95 25 180 .024 2800 
6380-6 .29 .53 90 95 25 170 .026 2700 
6380·7 .48 .84 90 90 25 140 .058 1800 
6380-8 .71 2.5 90 85 25/7.9 80 .10 1400 
6380-9 1.8 5.7 70 110 7.9 50 .50 630 
6380·10 4.5 14 55 120 7.9/2.5 18 .85 480 
6380·11 12 40 60 115 2.5 10 . 1.6 350 
6380-12 30 99 55. 80 2.5 5.6 2.4 280 
6380-13 73 190 55 115 2.5/.79 4.8 3.8 220 
6380·14 148 370 75 120 .79 3.5 5.6 180 

-2100 .... , ... 
1350 

'''' 850 

'50 
550 
m ... , .. 
'" .111 
35. 
32. 

'III 
215 

'50 
2501 ... 
150 
125 
125 
1111 
15 

" 65 
55 
50 .. 

1800 

258 East Second Street 
Mineola, New York 11501-3508 

Telephone: 516-746-2310 
Fax: 516-742-2416 

6480 6461 6462 

LOW-COST 
PR'INTED-CIRCUIT 

VARIABLE INDUCTORS 

Vlrilili. R.F. I_ton 
four Prilled Clrc.1I r ... I .......... 11 •• -.5 .. I .... Cont ... 

SIl' 5/8" , 1/8·', 985 Long 
Polyester Cellulose COil Form 

N .... - ..... D.C. Wire 
Slock "._ries Ills. Sizl 

110. .... .... O· 0" DIoooos AWG 

6460·1 06 09 80 105 008 22 
6460·2 .09 16 100 130 010 22 
6460·3 15 29 120 140 011 22 
6460·4 .19 .40 130 145 012 22 
6460·5 .32 .68 80 105 Il8 20/44 
6460·6 .60 1.35 80 125 11 20/44 
6460·7 114 25 90 135 ,15 20/44 
6460·8 20 40 100 140 21 20/44 
6460·9 3.1 5.6 110 120 26 20/44 
6460·10 4.5 81 48 85 29 20/44 
6460·11 7.0 114 43 150 37 20/44 
6460·12 97 16.4 80 140 47 20/44 
6460-13 15.6 26.2 90 155 61 20/44 
6460·14 19.2 44 80 110 1.80 7144 
6460·15 41 95 80 90 256 7/44 
6460·16 70 1.3 65 100 324 7/44 
6460·17 180 525 90 98 576 7144 
6460·18 445 1040 94 105 932 7/44 

Note Inductance & Q at variOUs frequencies can be "Iered by 
chan&tnl type of core used (see parts section for cores 
available) Dash No. 1 ttwu 1 S uses Powdered Iron Core 
302-25O-6R. Dasl1 No 161hru 18 uses femte Coo. 
303-250-6R 

IiUild5. . . 
l000i_ .... 

Slock ---No. .... .... 
6461·1 09 .12 
6461·2 I 14 
6461·3 14 22 
6461·4 18 33 
6461·5 23 44 
6461·6 37 68 
6461·7 58 1.1 
6461·8 " 22 
6461·9 2 4.4 
6461·10 3.3 8 
6461·11 7 136 
6461·12 12.4 25.5 
6461·13 225 49 
6461·14 47 100 
6461·15 99 174 
6461·16 170 332 
6461·17 322 570 
6461·18 525 910 

'''JJi:d;) 
II1II..-.II1II .. 

Sloclo .. ..-.ies 
110- MIn . .... 

6462·1 Il8 10 
6462·2 4 8 
6462·3 6 13 
6462·4 " 2.6 
6462·5 21 51 
6462·6 34 8.6 
6462·7 80 169 
6462·8 162 395 
6462·9 34 84 
6462·10 57 124 
6462·11 67 141 

V_, R.F. Coil Series 
SIZe 5/8" 5/8" 625 Lon I I 8 

0.5" PC 1101101101 -. D.C. Wire 
Ills. Si .. 

0' 0" 010IIII AIIG 

58 66 .007 22 
102 128 .1109 22 
128 150 01 • 22 
134 155 011 22 
140 154 013 22 
87 105 102 7141 
87 100 136 7141 
72 115 .2 7141 
80 112 29 7141 
96 140 n 7144 
70 130 1.02 7144 
85 134 1.42 7144 
90 127 1.93 7144 
86 97 28 7144 
75 142 42 7/44 
95 146 60 7/44 

102 140 85 7/44 
97 125 104 7/44 

V.IIIII. R.f. Coil 
witlo_lronSioiold 

Slz. ;/8" , 5/8" I 730 Lonp 
05" PC lIounl,ng -. D.C. Wi,. 

Ills . Size 
0' 0" .... AIIG 

84 89 007 22 
82 100 11 7/41 
85 105 14 7/41 
71 115 20 7141 
85 145 55 7144 
96 145 75 7/44 
70 150 1.14 7104 
94 142 1.52 7/44 
86 110 221 7/44 
80 145 274 7144 
80 148 316 7/44 

SEND YOUR REQUIREMENTS. PROMPT QUOTES. 
A·1186 For manufacturers' sales offices, see yellow pages EEM 1991 



COILS, CHOKES, & INDUCTORS 1800 

708/639-6400 
Fax 708/639-1469 

Telex 216378 
Dept. E, 1102 Silver Lake Road 

Cary, IL 60013 

TO ORDER CALL 800/322·2645 In Illinois 708/639-6400 

Ordering 
information 

Other Coilcraft 
inductive devices 

Coilcraft has built its reputation on 
providing high quality coils at low, 
factory-direct prices. 

We're the only coil manufacturer 
who can give you technical informa
tion, Designer's Kits of standard 
parts, custom samples, start-up lots, 
or full production quantities-all with 
a single phone call. 

To order stock items shown, call 800/ 
322-2645 between 8 AM and 4 PM CST 
(in Illinois 708/639-6400). 

• Wide band RF transformers 
.• LAN transformers 

Most orders are shipped over
night from a one million piece inven
tory of standard parts. 

Or write to Coilcraft, Dept. E, 1102 
Silver Lake Road, Cary, IL 60013. 

All orders must specify a purchase or
der number. There is no minimum quan
tity. Most orders are filled from stock and 
shipped via UPS unless otherwise spe
cified. 

• T-1 carrier transformers 

• Magnetics for switching 
power supplies 

Chokes 
Transformers 
Mag amp toroids 
Current sensors 

Need high volume production 
quantities? We can give you world 
prices, and the assurance of five 
plants offshore and a third in Mexico 
-all supported by two more 
Coilcraft plants and our engineering 
staff here in the USA. 

Custom orders • CRT magnetic components 
In addition to the standard parts shown 
here, Coilcraft can custom-build a wide 
range of inductive devices to meet your 
precise requirements. For more informa
tion, please call our 
Sales Department 
at 708/639-2361. 

• Common mode data line 
EMI filters 

• LC resonators 
• 60 Hz current sensors 

DESIGNER'S KITS 
These handy, low cost Designer's Kits put a wide range 
of component values at your fingertips. They're perfect for 
prototyping and can save hours of hunting around for the right part. 

And when you're ready of production quantities, we can have them 
to you as early as the next day! To order call 800/322-2645. 
"Unicoil" 7/10 mm tuneable inductors 
.0435 IlH - 1 .5 IlH 

"Slot Ten" 10 mm tuneable inductors 
.071lH -11431lH 

Axial lead chokes 
0.1 IlH -1000 IlH 

49 shielded, 49 unshielded 
(2 of each) 
Kit M102 $60 

18 shielded, 18 unshielded 
(3 of each) 
Kit M100 $60 

25 values (5 of each) 
Kit F102 $50 . 

"Unicoil" 5 mm tuneable inductors 
9 nH - 281 nH 

Surface mount inductors 
4 nH - 331lH 

Horizontal mount inductors 
Tuneable and fixed 
Inductance: 31.5 nH - 720 nH 
33 values (3 of each) 

19 shielded, 19 unshielded 
(2 of each) 
Kit M105 $60 

Corporate Headquarters 
1102 Silver Lake Road 
Cary, IL 60013 
(708) 639-6400 Fax (708) 639-1469 

405 Washington Street 
Braintree, MA 02184 
(617) 848-9195 Fax (617) 848-6603 

EEM 1991 

48 values (10 of each) 
Kit C100 $125 

Kit M104 $60 

Sales Offices 
605 Stratford Woods Road 
Matthews, NC 28105 
(617) 846-5422 Fax (704) 846-5336 

1901 North Akard 
Dallas, TX 75201 
(214) 720-1863 Fax (214) 720-1864 

21 Napier Place 
Ward Park North 
Cumbernauld, Scotland G68011 
023-673-0595 Fax 023-673-0627 

100 Tyrrel Avenue 
Wellington Kent, UK DA16 
01-301-3553 Fax 01-301-3553 

Section 4, Chung-Yang Road 
Tu-Cheng 
Taipei Hsien, Taiwan, R.O.C. 
2-2602146 Fax 2-2602092 

101 Boon Keng Road #06 - 13/20 
Kallang Basin Industrial Estate 
Singapore 1233 
2966933 Fax 241-5668 #382 

For manufacturers' sales offices, see yellow pages 

Manufacturing Plants 
North America 

• Cary, Illinois 

• Hawarden, Iowa 

• Ciudad Juarez, Mexico 

• Nevis, West Indies 

Europe 

• Cumbernauld, Scotland 

Asia 

• Taipei, Taiwan, R.O.C. 

• Singapore 

• China 

A·1187 



COILS. CHOKES. & INDUCTORS 1800 

Dept. E, 1102 Sliver Lake Road, Cary, IL 60013. TLX 216378· Fax7081639-1469· 800/322-2645 

FIXED 
INDUCTORS 
AXIAL INDUCTORS 
Save 20% - 50% compared to 
expensive molded chokes. These 
conform ally coated coils provide 
equivalent electrical performance, equal 
or greater humidity resistance, low 
temperature coefficients, and greater 
mechanical reliability. Cross-reference 
to Dale IR 211M 2, Miller 9230, Nytronics 
DD/MD 75083, 4, 5, Delevan 1025, 
Jeffers 09. Coilcraft Designer's Kit Fl02 
contains samples of 25 values. To order, 
please contact Coilcraft. 

r------ 25fmm ------1 r-- 25fmm-----1 
.1OS· . 7~ t . 

2M1 mrn Max. Cia. 7.;~~~ Max. 24 AWG tinned copper 

NOTES: 
1) Inductance measured with a Coilcrail AX~A test fixture 

and HP4191/4192 Impedance Analyzers. 
2) Q measured on HP4191/4192 with AXL·A. direct· 

connected to HP4342 Q-Meter. 
3) Temperature rise at rated current and 90°C ambient 

.10·1.0 uH: 35°C 
1.2 ·1000 uH: 15°C 

4) Maximum operating temperature 
.10·1.0uH: 125°C 
1.2··1000 uH: 105°C 

5) Color coding per MIL-C·15305C 
6) Epoxy coating: flame resistant 94 FO 
7) Designed to meet requirements of Military 

Specifications MS75083. MS75084 and MS75085. 

132 SERIES 
Very high Q and 5% tolerance make 
these coils an attractive alternative to 
axial inductors. Precision insert molding 
assures constant winding pitch and 
long-term stability. Coilcraft Designer's 
Kit M104 contains samples of each value. 
To order. please contact Coilcraft. 

3M'~ R t=-M.. 5.84mm 9.6Smm 

M~ ~ 6.60mm Ma~ 

.~ 
--.--

.tsr ± .000 W 

4.75m;± 0.76 

~"'-±"":.l ~ ~ ~-±~ • 
Sae\lP8Cfficlllloncllart 

A·1188 

Part L 0 Test Freq. OCR Max. SRFMin. Max Current 
Number uH±10% Min. MHz Ohms MHz. mA 

90-01 0.1 38 25 0.08 680 1380 
90-02 0.12 38 25 0.09 I 640 1300 
90-03 0.15 38 25 0.11 600 1230 
90-04 0.18 35 25 0.12 550 1120 
90-05 0.22 33 25 0.14 510 1040 
90-06 0.24 33 25 0.16 460 975 
90-07 0.33 30 25 0.22 410 830 
90-08 0.39 30 25 0.3 365 710 
90-09 0.47 30 25 0.35 330 660 
90-10 0.56 30 25 0.5 310 550 
90-11 0.68 28 25 0.6 280 500 
90-12 0.82 28 25 0.85 260 420 
90-13 1 25 25 1 240 390 
90-14 1.2 60 7.9 0.15 150 620 
90-15 1.5 60 7.9 0.16 140 560 
90-16 1.8 60 7.9 0.2 125 480 
90-17 2.2 60 7.9 0.29 115 415 
90-18 2.7 50 7.9 0.4 100 355 
90-19 3.3 50 7.9 0.42 90 285 
90-20 3.9 50 7.9 0.6 80 263 
90-21 4.7 40 7.9 0.66 60 239 
90-22 5.6 40 7.9 0.7 45 195 
90-23 6.8 40 7.9 0.9 40 185 
90-24 8.2 40 7.9 1 28 160 
90-25 10 35 7.9 1.1 24 144 
90-26 12 60 2.5 1.62 20 160 
90-27 15 60 2.5 1.75 17 157 
90-28 18 60 2.5 1.85 16 149 
90-29 22 50 2.5 2 14 144 
90-30 27 50 2.5 2.1 12 140 
90-31 33 50 2.5 2.2 10 130 
90-32 39 50 2.5 2.3 9.5 125 
90-33 47 50 2.5 2.4 9 110 
90-34 56 50 2.5 3 7.8 100 
90-35 68 50 2.5 3.4 7 92 
90·36 82 50 2.5 3.8 6.7 88 
90-37 100 50 2.5 4.1 6.1 84 
90-38 120 60 0.79 6.5 4.8 66 
90-39 150 60 0.79 8.3 4.1 61 
90-40 180 60 0.79 8.9 4 57 
90-41 220 60 0.79 10.1 3.6 52 
90-42 270 60 0.79 11 3.3 47 
90-43 330 60 0.79 12.4 3.1 45 
90-44 390 60 0.79 13.6 2.9 40 
90-45 470 60 0.79 18.4 2.4 36. 
90-46 560 60 0.79 20.3 2.2 35 .. 
90-47 680 60 0.79 22.3 2 30 
90-48 820 60 0.79 25 1.9 29 
90-49 1000 60 0.79 27.4 1.8 28 

Parts In bold face are In stock. available for Immediate shipment. For other values. allow 6-8 weeks. 

Part 
Number Color Turns Dim A LnH±5% OMin 

132-01 Brown 1'12 .148 inches/3.76 mm 31.5 60@50MHz 
132-02 Red 2'12 .148 inches/3.76 mm 36.5 64@50MHz 

132-03 Orange 3'12 .148 inches/3.76 mm 44.0 68@50MHz 

132-04 Yellow 4Y2 .148 inches/3.76 mm 53.5 72 @50MHz 
132-05 Green 5Y2 .148 inches/3.76 mm 64.0 75@50MHz 

132-06 Blue 6'12 .148 inches/3.76 mm 79.0 80@50MHz 

132-07 Violet 7'12 .148 inches/3.76 mm 99.0 66@25MHz 
132-08 Gray 8'12 .148 inches/3.76 mm 117 68 @25 MHz 

132-09 White 9Y2 .148 inches/3.76 mm 138 68@25MHz 

132-10 Black 10'12 .148 inches/3.76 mm 158 68@25MHz 
132-11 Brown 11'12 .148 inches/3.76 mm 197 66@25MHz 

132-12 Red 12'12 .153 inches/3.89 mm 235 72@25MHz 

132-13 Orange 13'12 .153 inches/3.89 mm 260 70@25MHz 
132-14 Yellow 14'12 .153 inches/3.89 mm 290 70 @25MHz 

132-15 Green 15'12 .154 inches/3.91 mm 345 72@25MHz 

132-16 Blue 16'12 .156 inches/3.96 mm 410 72@25MHz 

132-17 Violet 17'12 .156 inches/3.96 mm 475 66@25MHz 

132-18 Gray 18'12 .156Inches/3.96 mm 550 66@25MHz 

132-19 While 19'12 .156 inches/3.96 mm 600 68@25MHz 

132-20 Black 20% .160 inches/4.06 mm 720 66@25MHz 

For manufacturers' sales offices. see yellow pages EEl\/! 1991 



COILS, CHOKES, & INDUCTORS 1800 

Dept. E, 1102 Silver Lake Road, Cary, IL 60013. TLX 216378. Fax7081639·1469. 800/322·2645 

TUNEABLE 
RF COILS 

146/150 "UNICOIL" 
280-

i'l:"m Tab ,o:r t 4
75" --l --M" 

.039" ±.o10 , 12.1 mm 

~ .. ~ I 
~ I-- .'38' ± .• ,. 

3.5f mm ± 0.25 

Tab Lengtn 

142 "UNICOIL" 
.375" .531' 

9.5 mm Tab centers rnEmm M~x 

r---1 .060" ± .010 ,- -I 

--~ "¥u ~ r- .'57' ± m. 
3.99 mm ± 0.25 

Tab Length 

143/144 "UNICOIL" 
.375' .750'" 9.5 mm Tab centers 

19.omm 
Ma, 

r-----! .060· ± .010 j' "1 

-'~ 
1.5 mm :t 0.25 

TO ~ r- .151' + D10 
3.99 mm ± 0.25 

Tab Length 

These Coilcraft variable inductors are 
precision molded in plastiC to assure 
constant winding pitch and a consistent 
relationship to the printed circuit board. 
They're ideal for applications requiring 
low inductance and are more economical 
than any similar. coil. Typical 
applications include RF coils, IF coils, 
oscillators, chokes, and helical 
resonators. Coilcraft Designer's Kit 
M102 contains 49 shielded and 49 
unshielded coils (2 each). To order, 
please contact Coilcraft. 

Part No Core 
Number Color Turns /LH 

150-01JOBS Brown 1Y2 .0425 
150-02JOBS Red 2'12 .054 
150-03JOBS Orange 3Y2 .068 
150-04J08S Yellow 4Y2 .0825 
150-05J08S Green 5Y2 .0955 
150-06J08S Blue 6112 .109 
150-07J08S Violet 7Y2 .123 
146-01J08S Brown lY2 .044 
146-02J08S Red 2Y2 .059 
146-03J08S Orange 3112 .075 
146-04J08S Yellow 4112 .095 
146-05J08S Green 5Y2 .115 
146-06J08S Blue 6112 .136 
146-07J08S Violet 7Y2 .155 
146-08J08S Gray 8Y2 .176 
146-09J08S White 9Y2 .202 
146-10J08S Black 10112 .224 
144-01J12S Brown 1112 .050 
144-02J12S Red 2112 .067 
144-03J12S Orange 3112 .088 
144-04J12S Yellow 4112 .106 
144-05J12S Green 5112 .126 
144-06J12S Blue 6Y2 .147 
144-07J12S Violet 7Y2 .168 
144-08J12S Gray 8Y2 .190 
144-09J12S White 9Y2 .210 
144-10J12S Black 10112 .232 
142-01J08S Brown 1112 .058 
142-02J08S Red 2112 .081 
142-03J08S Orange 3Y2 .110 
142-04J08S Yellow 4Y2 .140 
142-05J08S Green 5Y2 .174 
142-06J08S Blue 6Y2 .210 
142-07J08S Violet 7112 .247 
142-08J08S Gray 8112 .284 
142-09J08S White 9Y2 .319 
142-10J08S Black 10112 .357 
143-09J12S White 9112 .300 
143-10J12S Black 10Y2 .338 
143-11J12S Brown 11Y2 .377 
143-12J12S Red 12Y2 .412 
143-13J12S Orange 13112 .452 
143-14J12S Yellow 14Y2 .490 
143-15J12S Green 15112 .522 
143-16J12S Blue 16Y2 .575 
143-17J12S Violet 17Y2 .612 
143-18J12S Gray 18112 .650 
143-19J12S White 19Y2 .675 
143-20J12S Black 20Y2 .715 

EEM 1991 For manufacturers' sales offices, see yellow pages 

• Compact 10mm or 7mm size (5mm parts 
also available) 

• Molded-in windings assure tight 
tolerances 

• Highly resistant to humidity, temperature, 
shock and vibration 

• Threaded cores allow precise tuning 

• Custom values and unshielded parts with 
higher values also available 

LMin LNom LMax 
/LH /LH /LH MlnQ@LNom 

.0435 .0445 .0455 72@50MHz 
.056 .060 .064 80 @ 50 MHz 
.071 .076 .081 84 @ 50 MHz 

.086 .095 .104 85@50MHz 

.107 .115 .123 84@50MHz 

.125 .134 .143 82 @50MHz 

.150 .156 .162 80 @50 MHz 

.045 .046 .047 76@50MHz 

.062 .065 .06B 78 @50MHz 

.080 .085 .090 78@50MHz 

.100 .110 .120 78 @50 MHz 

.120 .135 .150 76@50MHz 

.142 .163 .184 72 @50MHz 

.172 .194 .216 68 @50 MHz 

.200 .224 .248 66@50MHz 

.234 .260 .284 60@50MHz 

.260 .288 .315 56 @50 MHz 

.052 .053 .054 -

.070 .074 .078 -

.092 .099 .106 -

.111 .122 .133 -

.132 .149 .165 -

.154 .175 .196 106 @ 40 MHz 

.176 .200 .223 104 @ 40 MHz 

.202 .226 .250 108 @ 40 MHz 

.239 .256 .274 108 @ 40 MHz 

.270 .282 .295 106 @40MHz 

.058 .0595 .061 -

.084 .086 .089 -

.115 .120 .121 -

.147 .156 .160 88@40MHz 

.182 .197 .205 94@40MHz 

.220 .240 .248 92@40MHz 

.259 .280 .290 90@40MHz 

.299 .322 .337 86@ 40 MHz 

.338 .363 .377 88@40MHz 

.382 .410 .422 82 @40MHz 

.315 .369 .423 80@40MHz 

.355 .416 .477 82@40MHz 

.396 .468 .540 78@40MHz 

.433 .509 .585 80 @40 MHz 

.475 .556 .637 80@4OMHz 

.515 .604 .693 78 @ 40 MHz 

.583 .660 .738 80 @ 40 MHz 

.638 .720 .801 76@40MHz 

.693 .770 .846 76@40MHz 

.754 .814 .874 82 @ 40 MHz 

.792 .846 .900 80@ 40 MHz 

.847 .896 .945 74@40MHz 
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/ 

"SLOT 10" 
10mm 
TUNEABLE 
RF COILS 

Style 

Style 1 
Style 2 
Style 3 
Style 4 
Style 5 

SELECTION 
GUIDE 

Electrostatic 
L (/LH) Shield 

.8-624 No 

.8-927 No 

.7-450 Yes 

.8-624 Yes 
,9-1143 Yes 

1 All readings taken on H.P. 4342·A Q Meter. 
02 L min is achieved at maximum extension of the 

core toward PC board. Complete tuning range is 
reached within the boundaries of the coil form. 

STYLE 1 
Unshielded 

with 
carbonyl E core 

STYLE 2 
Unshielded 

with 
ferrite core 

These veratile Coilcraft variable 
inductors operate over a wide range of 
frequencies. Standard inductance values 
are available from less than 1 /LH to 
over 1 mHo Custom values can also be 
provided upon request. 

Coilcraft "Slot Ten" RF coils come 
in an international 10mm package. Their 
precision-molded slotted bobbins 
assure tight tolerances and high 
stability. 

Coilcraft "Slot Ten" coils come in five 
different styles. Consult this table for 
the inductance range, relative Q, and 

Magnetic Recommended 
Shield Frequency 

No Higher 
No Higher 
No Higher 

Yes (Iron) Lower 
Yes (Ferrite) Lower 

" 3 All speCIfICations are recommended at standard 
110" meter frequency as a simple way to assure 
the quality of our parts. Land Q readings will 
.vary with frequency change. 

Part Lmln 
Number Color (/LH) 

SLOT TEN-1-01 Brown .800 
SLOT TEN-1-02 Red 1.2 
SLOT TEN-1-03 Orange 1.76 
SLOT TEN-1-04 YellOW 2.56 
SLOT TEN-1-05 Green 3.6 
SLOT TEN-1-06 Blue 5.2 
SLOT TEN-1-07 Violet 7.6 
SLOT TEN-1-08 Grey 11.2 
SLOT TEN-1-01l White 16.0 
SLOT TEN-1-10 Black· 22.4 
SLOTTEN-1-11 Brown· 32.0 
SLOT TEN 1-12 Red· 46.4 
SLOT TEN-1-13 Orange· 67.2 
SLOT TEN·1-14 Yellow· 96 
SLOT TEN-1-15 Green· 137.6 
SLOT TEN-1-16 Blue· 200 
SLOT TEN-1-17 Viol.et· 280 
SLOT TEN-1-18 Grey· 416 

SLOT TEN-2-01 Brown .80 
SLOT TEN-2-02 Red 1.25 
SLOT TEN-2-03 Orange 1.75 
SLOT TEN-2-04 Yellow 2.4 
SLOT TEN-2-05 Green 3.5 
SLOT TEN-2-06 Blue 4.7 
SLOT TEN-2-07 Viblet 7.4 
SLOT TEN-2-08 Grey 11 
SLOT TEN-2-09 White 16 
SLOT TEN-2-10 Black· 22 
SLOT TEN-2-11' Brown· 33 
SLOT TEN-2-12 Red· 46 
SLOT TEN-2-13 Orange· 66 
SLOT TEN-2-14 Yellow· 95 
SLOT TEN-2-15 Green· 136 
SLOT TEN-2-16 Blue· 198 
SLOT TEN-2-17 Violet· 286 
SLOT TEN-2-18 Grey· 418 

A varietY of magnetic and electrostatic 
shielding options are offered. "Slot 
Ten" coils are tuned by means of ferrite 
or powdered iron tuning cores with a 
hex hole for easy, positive adjustment. 

Coilcraft Designer's Kit M100 contains 
18 shielded and 18 unshielded coils 
(3 each) plus extra cores and sleeves to 
create all of the standard values shown. 
To order, please contact Coilcraft. 

shielding options of each style. Then 
use the appropriate speCification chart 
to pick a specific part number. 

Tuning Relative Relative 
Core Q Cost 

Iron Hi Low 
Ferrite Hi Low 

Iron Low Med 
Iron Med Hi 

Ferrite Med Hi 

4 Unshielded parts are coated With lacquer to 
protect the winding. 

5 Shielded parts have a sleeve insert to protect 
the winding. 

Lmax Lnom MinQ Tesl 
(/LH) . (/LH) @Lnom Frequency 

1.2 1.0 48 7.9 MHz 
1.8 1.5 50 7.9 MHz 
2.64 2.2 56 7.9 MHz 
3.84 3.2 54 7.9 MHz 
5.4 4.5 54 7.9 MHz 
7.8 6.5 51 7.9 MHz 

11.4 9.5 48 7.9 MHz 
16.8 14.0 38 2.5 MHz 
24.0 20.0 38 2.5 MHz 
33.6 28.0 38 2.5 MHz 
48.0 40.0 38 2.5 MHz 
69.6 58.0 47 2.5 MHz 

100.2 84.0 48 2.5 MHz 

144 120.0 40 790 KHz 

206.4 172.0 34 790 KHz 
300 250.0 39 790 KHz 

432 360.0 30 790 KHz 

624 520.0 35 790 KHz 

1.7 1.2 47 7.9 MHz 
2.75 2.0 48 7.9 MHz 

4.0 2.9 48 7.9 MHz 
5.4 3.9 47 7.9 MHz 
7.8 5.6 47 7.9 MHz 

10.6 7.6 46.4 7.9 MHz 
15.6 11.5 38 2.5 MHz 

25 18.2 40 2.5 MHz 

35 25.3 40 2.5 MHz 

50 36.5 40 2.5 MHz 

72 52.5 39 2.5 MHz 

103 74.8 51 2.5 MHz 
136 100 40 790 KHz 

198 146 44 790 KHz 
297 216 40 790 KHz 
426 312 45 790 KHz 
630 530 33 790 KHz 
927 790 38 790 KHz 

• Coils 10 thru 18 have a brown color dot on bottom of coil base. 
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UNSHIELDED 
(Styles 1 and 2) 

.500· :t .010" 

p:r.?Ja~om~'~' l2~mm j 
~ 11Hiji 
3:: maJ 

.138" ± .020· 

---/ 3.50 mm ± 0.508 

STYLE 3 
Shielded 

with 
carbonyl E core 

and plastic sleeve 

STYLE 4 
Shielded 

with 
carbonyl E core 

and sleeve 

STYLE 5 
Shielded 

with 
ferrite core 
and sleeve 

WITH SHIELD CAN 
(Styles 3, 4, and 5) 

~! .008" 

1~3.0 mm + O.20~ I 

~~ : : ~rl=J ----'-----f @ 0 10.~~1~m Max. Sq. 

o 0 0 ,060" ± ,010 T ! 
6 4 1.5mm ± 0.25 

~ .157# ± .010 

9.5mm Tab Centers 4'~~r;:~~g~h2S 

Part Lmin Lmax Lnom 
Number Color (p.H) (p.H) (p.H) 

SLOT TEN-3-01 Brown ,70 .94 ,82 
SLOT TEN-3-02 Red 1.05 1.41 1.23 
SLOT TEN-3-03 Orange 1.5 2.0 1.75 
SLOT TEN-3-04 Yellow 2.04 2.76 2.4 
SLOT TEN-3-05 Green 2.9 3.9 3.4 
SLOT TEN-3-06 Blue 4.25 5.75 5.0 
SLOT TEN-3-07 Violet 6 8.2 7.1 
SLOT TEN-3-08 Grey 9.4 12.6 11.0 
SLOT TEN-3-09 White 12.8 17.2 15.0 
SLOT TEN-3-10 Black" 18.7 25.3 22.0 
SLOT TEN-3-11 Brown" 26.4 35.6 31.0 
SLOT TEN-3-12 Red" 37.4 50.6 44 
SI.:OT TEN-3-13 Orange" 52.7 71.3 62 
SLOT TEN-3-14 Yellow" 79 105 92 
SLOT TEN-3-15 Green" 108.8 147.2 128 
SLOT TEN-3-16 Blue" 155 208 182 
SLOT TEN-3-17 Violet" 230 310 270 
SLOT TEN-3-18 Gre)'" 336 450 390 
SLOT TEN-4-01 Brown .80 1.2 1.0 
SLOT TEN-4-02 Red 1.2 1.8 1.5 
SLOT TEN-4-03 Orange 1.76 2.64 2.2 
SLOT TEN-4-04 Yellow 2.56 3.84 3.2 
SLOT TEN-4-05 Green 3.6 5.4 4.5 
SLOT TEN-4-06 Blue 5.2 7.8 6.5 
SLOT TEN-4-07 Violet 7.6 11.4 9.5 
SLOT TEN-4-08 Grey 11.2 16.8 14 
SLOT TEN-4-09 White 16.0 24.0 20 
SLOT TEN-4-10 Black" 22.4 33.6 28 
SLOTTEN-4-11 Brown" 32.0 48.0 40 
SLOTTEN-4-12 Red" 46.4 69.6 58 
SLOT TEN-4-13 Orange" 67.2 100.8 85 
SLOTTEN-4-14 Yellow" 96 144 120 
SLOT TEN-4-15 Green" 197.6 206.4 172 
SLOT TEN-4-16 Blue" 200.0 300.0 250 
SLOTTEN-4-17 Violet" 288 432 360 
SLOT TEN-4-18 Grey" 416 624 520 
SLOT TEN-5-01 Brown .86 2.0 1.4 
SLOT TEN-5-02 Red 1.27 3.25 2.25 
SLOT TEN-5-03 Orange 1.83 4.6 3.25 
SLOT TEN-5-04 Yellow 2.48 6.4 4.5 
SLOT TEN-5-05 Green 3,58 9.3 6.5 
SLOT TEN-5-06 Blue 5.0 12.7 8.8 
SLOT TEN-5-07 Violet 7.7 18.4 13.0 
SLOT TEN-5-08 Grey 12.0 30.0 20.9 
SLOT TEN-5-09 White 16 42 29.4 
SLOT TEN-5-10 Black" 25 60 42.3 
SLOT TEN-5-11 Brown" 36 90 62.8 
SLOT TEN-5-12 Red" 48 126 87.2 
SLOT TEN-5-13 Orange" 72 163 116 
SLOT TEN-5-14 Yellow" 102 238 168 
SLOT TEN-5-15 Green" 147 360 252 
SLOT TEN-5-16 Blue" 215 522 312 
SLOT TEN-5-17 Violet" 303 765 530 
SLOT TEN-5-18 Grey" 440 1143 790 

"Colis 10 tru 18 have a brown color dot on bottom of coil base. 

EEM 1991 For manufacturers' sales offices, see yellow pages 

SCHEMATIC 

MinQ Test 
@Lnom Frequency 

65 25 MHz 
37 7.9 MHz 
40 7.9 MHz 
40 7.9 MHz 
39 7.9 MHz 
38 7.9 MHz 
35 7.9 MHz 
25 2.5 MHz 
25 2.5 MHz 
26 2.5 MHz 
25 2.5 MHz 
29' 2.5 MHz 
30 2.5 MHz 
28 2.5 MHz 
18 790 KHz 
20 790 KHz 
16 790 KHz 
18 790 KHz 
44 7.9 MHz 
45 7.9 MHz 
48 7.9 MHz 
48 7.9 MHz 
46 7.9 MHz 
43 7.9 MHz 
40 7.9 MHz 
32 2.5 MHz 
33 2.5 MHz 
32 2.5 MHz 
32 2.5 MHz 
40 2.5 MHz 
40 2.5 MHz 
33 790 KHz 
28 790 KHz 
32 790 KHz 
26 790 KHz 
29 790 KHz 
43 7.9 MHz 
44 7.9 MHz 
41 7.9 MHz 
40 7.9 MHz 
40 7.9 MHz 
38 7.9 MHz 
30 2.5 MHz 
35 2.5 MHz 
34 2.5 MHz 
32 2.5 MHz 
30 2.5 MHz 
42 2.5 MHz 
35 790 KHz 
36 790 KHz 
36 790 KHz 
45 790 KHz 
33 ' 790 KHz 
38 790 KHz 
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SURFACE 
MOUNT 
INDUCTORS 

Test Sell 

Coilcraft "CS" series chip inductors are 
designed especially for the needs of today's 
high frequency designer. Their ceramic 
construction delivers the highest possible 
SRF's as well as excellent Q values. The 
non· magnetic coilform also assures the 
utmost in thermal stability. predictability. and 
batch consistency. Parts are suitable for 
automatic placement and IR or other reflow 
solder processes. Coilcraft Designer's Kit 

C100 contains samples of most of the parts 
shown. To order. contact Coilcraft. 

• Ceramic bodies, platinum palladium silver 
metallized terminations 

• All parts available with flat top and 
wraparound terminal 

• Options: tape and reel. nickel barrier. 100% 
testing. custom values. tighter tolerance. 

Part 
Number 

Q Frequency Resonance Roc Max 
Ohms 

loc Max 
mA 

Part 
Number 

Q 
Min 

Test 
Frequency 

MHz 

Sell 
Resonance 
MHz Min 

Roc Max 
Ohms 

I.e Max 
mA 

0805CT-030 
0805CT-060 
0805CT-080 
0805CT-120 
0805CT-150 

0805CT-180 
0805CT-220 
0805CT-270 
OB05CT-330 
0805CT-390 

0805CT-470 
0805CT-560 
OB05CT-680 
0805CT-820 
0805CT-l0l 

OB05CT-121 
0805CT-151 
0805CT-181 
0805CT-221 
1008CT-040 

1008CT-OBO 
1 008CS-l 00 
1008CS-120 
1008CS-150 
1008CS-180 

1008CS-220 
1008CS-270 
1008CS-330 
1008CS-390 
1008CS-470 

1008CS-560 
1008CS-680 
1008CS-820 
1 008CS-l 01 
1008CS-121 

1008CS-151 
1008CS-181 
1008CS-221 
1008CS-271 
1008CS-331 

Inductance Min 

3 nH±20% 50 
6 50 
8 50 

12 45 
15 45 

18 45 
22 45 
27 45 
33 40 
39 40 

47 40 
56 nH±10% 40 
68 40 
82 40 

100 40 

120 35 
150 35 
180 35 
220 30 

4.7nH±20% 50 

8.2 50 
10 50 
12 50 
15 50 
18 50 

22 50 
27 50 
33 50 
39 50 
47 50 

56 nH±10% 50 
68 50 
82 50 

100 25 
120 25 

150 25 
180 25 
220 28 
270 28 
330 30 

D8D5CT Series 

1DD8CS Series 

A·1192 

MHz MHz Min 

250 >3000 
250 >3000 
250 >3000 
250 2750 
250 2500 

250 
250 
250 
250 
250 

200 
200 
200 
150 
150 

150 
100 
100 
100 
50 

50 
50 
50 
50 
50 

50 
50 
50 
50 
50 

50 
50 
50 
25 
25 

25 
25 
25 
25 
25 

2400 
2200 
2000 
1600 
1600 

1400 
1300 
1200 
1020 
950 

860 
780 
710 
630 

>3000 

>3000 
>3000 
>3000 
>3000 
2500 

2000 
1500 
1500 
1500 
1350 

1150 
1050 

950 
950 
900 

850 
700 
600 
550 
500 

.08 

.11 

.12 

.15 

.17 

.20 

.22 

.25 

.27 

.29 

.31 

.34 

.38 

.42 

.46 

.51 

.56 

.64 

.70 

.15 

.22 

.08 

.09 

.10 

.11 

.12 

.13 

.14 

.15 

.16 

.18 

.20 

.22 

.56 

.63 

.70 

.77 

.84 

.91 
1.05 

600 
600 
600 
600 
600 

600 
500 
500 
500 
500 

500 
500 
500 
400 
400 

400 
400 
400 
400 
900 

900 
1000 
1000 
1000 
1000 

1000 
1000 
1000 
1000 
1000 

1000 
1000 
1000 
800 
800 

800 
750 
720 
690 
660 

1008CS-391 
1008CS-471 
1008CS-561 
1008CS-621 
1008CS-681 

l008CS-751 
l008CS-821 
l008CS-911 
1 008CS-l 02 
1008CS-122 

1008CS-152 
1008CS-182 
1008CS-222 
1008CS-272 
1008CS-332 

1008CS-392 
1008CS-472 
1812lS-123 
1812lS-153 
1812lS-183 

1812lS-223 
1812lS-273 
1812lS-333 
1812lS-393 
1812lS-473 

Inductance 

390 
470 
560 
620 
680 

30 
30 
30 
30 
30 

750 33 
820 33 
910 33 

1000 33 
1.2uH±10% 20 

1.5 20 
1.8 20 
2.2 20 
2.7 20 
3.3 20 

3.9 20 
4.7 20 

12.0 42 
15.0 42 
18.0 45 

22.0 45 
27.0 45 
33.0 45 

.39.0 45 
47.0 42 

1812lS-563 56.0 42 
40 
40 
40 
33 

1812lS-683 68.0 
1812lS-823 82.0 
1812lS-104 100 
1812lS-124 120 

1812lS-154 150 
1812lS-184 180 
1812lS-224 220 
1812lS-274 270 
1812LS-334 330 

1812lS-394 390 
1812lS-474 470 
1812lS-564 560 
1812lS-684 680 
1812lS-824 820 
1812lS-105 1000 

36 
36 
38 
38 
38 

38 
38 
33 
33 
30 
30 

1DD8CT Series 

1812LS Series 

For manufacturers' sales offices. see yellow pages 

25 
25 
25 
25 
25 

25 
25 
25 
25 
7.9 

7.9 
7.9 
7.9 
7.9 
7.9 

7.9 
7.9 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
0:79 

0.79 
0.79 
0.79 
0.79 
0.79 

0.79 
0.79 
0.79 
0.79 
0.79 
0.79 

465 
425 
415 
375 
340 

330 
325 
305 
290 
200 

165 
150 
140 
110 
90 

70 
60 
55 
45 
37 

32 
27 
23 
19 
16 

13 
10 
9 
8.5 
8.5 

8.5 
8.0 
6.0 
5.0 
4.5 

3.5 
3.0 
2.0 
1.9 
1.6 
1.5 

1.12 
1.19 
1.33 
1.40 
1.47 

1.54 
1.61 
1.68 
1.75 
2.0 

2.3 
2.6 
2.8 
3.2 
3.4 

3.6 
4.0 
2.0 
2.5 
2.8 

3.2 
3.6 
4.0 
4.5 
5.0 

5.5 
6.0 
7.0 
8.0 

11.5 

13.0 
14.2 
16.2 
20.5 
22.5 

24.5 
26.5 
28.5 
38.0 
41.0 
44.0 

630 
600 
580 
560 
540 

520 
500 
480 
460 
440 

420 
400 
380 
360 
350 

340 
330 
310 
290 
270 

260 
240 
230 
210 
200 

190 
180 
170 
150 
135 

125 
120 
115 
105 
100 

90 
85 
75 
60 
55 
50 
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COMMUNICATION COIL INC. has been 
designing and producing high reliability 
RF Coils, Chokes, Inductors, Baluns 
and Toroids since 1944 ... 
to high exacting standards for communications 
and signal processing in military, industrial, 
avionics, satellite, telemetry, marine, GPS 
and commercial applications. 

Using the latest CAD and CAE technology 
our engineers use patented and proprietary 
software to perform complete simulations of 
your RF design requirements. Our optimization 
system enables us to rapidly produce reliable 
up-tO-date designs. We will custom design 
Inductors, Baluns, Coils, Chokes and 
Toroids to meet your high frequency require
ments.Our 
Surface 
Mount 
design of
fers high 
perfor
mance 
while con
serving 
board 
space. 

Each and 
every unit 
is 100% 
parametric 
tested. 
Our ultra-modern HP computerized testing 

. equipment can provide complete data on 
each component. Complete lot traceability 
is standard. 

Our award-winning quality control program 
is approved by major customers world-wide. 

Communication Coil Inc. RF Magnetics are de
signed and manufactured in Chicago, IL U.S.A. 
to meet rigid global ma~ketplace demands. 

Call us at 312/637-1333 today and speak directly 
to the Communication Coil design & applications 
engineering staff with your questions, orders 
or sample requests ... or FAX your require
ments to 312/637-8564. 

• OPEN AIRWOUND • FERRITE CORE 
• POTCORE • SURFACE MOUNT 
• TOROIDAL • POWDERED IRON 
• MOLYPERM • VARIABLE INDUCTANCE 
• SATURABLE • ENCAPSULATED 
• MOLDED CASE • MINIATURE 
• SUBMINIATURE • PI-MULTI-PI 
• SHIELDED • FIXED 
• METALCASE • BEAD CORES 
• EPOXY COATED • IMPREGNATED 
• HERMETICALLY SEALED • RF BALUNS 
• AXIAL·RADIAL • MIL-T·27 
• MIL-C-15305 • MIL-T-21038 
• MIL-I-45208 

Applications 
• MILITARY • INDUSTRIAL • COMMERCIAL • AVIONICS 
• TELECOMMUNICATIONS • GPS • RFI • EMI • SATCOM 
• SWITCH MODE POWER SOURCES • UPS • TELEMETRY 
• INSTRUMENTATION • MEDICAL • MARINE 

e COMMUNICATION COIL, INC 
2839 North Narragansett Avenue 
Chicago, Illinois 60634 
372-637-7333 • Fax 372-637-8564 

EEM 1991 For manufacturers' sales offices, see yellow pages A-1193 
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SURFACE MOUNT 
INDUCTORS 

MODEL IMC·1812, MOLDED CHIP 

FEATURES 
• Molded construction provides superior strength 

and moisture resistance 

• Precision performance, excellent reliability, 
sturdy construction 

• Compatible with vapor phase and infra-red 
reflow soldering 

• Solid phosphor bronze, tin plated terminals. 
No leaching! 

• Special inductance tolerances available 
(±10%, ±5% and ±3%) upon request 

• Printed marking 

• Wide inductance range in small package 

• Tape and reel packaging for automatic handling 

TEST EQUIPMENT 
• HIP 4342A Q meter with Dale test fixture or equivalent 

• HIP 4191A RF Impedance Analyzer 
(for SRF measurements) 

• Wheatstone Bridge 

DIMENSIONAL SPECIFICATIONS 
[Numbers in brackets indicate millimeters] 

.126}ooaD [3'I 
I--. m :t.006 --l 

m~ 
~I--l 1;t·050[1.27] 

Ref. Typ . 
.006 [0.15] 1-0 .. oo__---:1-1 
Ref. Typ. .126 :t.ooa 

• Component shape designed to accommodate automatic . 027:t.004 D[4.5:t0.2J 

[0.7 :to.1] 

[3.2 :to.2] 

machine placement 

ELECTRICAL SPECIFICATIONS 
Inductance Range: .01p.H to 1000p.H 

Standard Tolerances: ±20% for .01p.H to .39p.H 
±10% for .47p.H to 1000p.H 

Temperature Range: -20°C to 105°C 

Coilform Material: Ceramic for .01p.H to .82p.H 
Ferrite for 1.0p.H to 1000p.H 

MODEL 15·22, POT CORE 
FEATURES 

• Wide inductance range with low copper losses 

• High Q 

• Low EMI 

• Compatible with wave, vapor phase reflow 
and infrared reflow soldering 

• Compatible with autoplace equipment 

• 16mm tape & reel package available per 
EIA RS-481A standard 

ELECTRICAL SPECIFICATIONS 
Inductance Range: 200 J.LH to 25,000 J.LH 

Standard Tolerance: ± 40% 

Temperature Range: - 20°C to + 105°C 

TEST EQUIPMENT 
• HIP 4192A Impedance Analyzer 

(for Inductance and Q measurements) 

• HIP 654A Audio Oscillator·(for SRF measurements) 

• ESI Model Number 1700 (for OCR measurements) 

CONTACT: DALE ELECT-RONICS,·It~C. 

Typ. ~ r--- I -'"-l .124[3.15] 1-0. ___ -
Ref. 

ORDERING INFORMATION 

IMC-1812 
1. 

10 JLh 
2. 

DIMENSIONAL SPECIFICATIONS 
[Numbers in brackets indicate millimeters] 

.022 ± .010 Typ. 060 + 012 
[.56 ± .254J ~ r-r52 ± '.305] 

T: 1=nt 250 + 010 .10 :t .010 
[6.35 ± .254] [2.~ ± .254] 

1. Basic model 
± 1 0% 2. Inductance value (p,h) 

3. 3. Inductance tolerance 

O J 
.230 ± .010 

~.84± .254] 

I I .07 ± .01~ ± .001 ---I I-- [1.78 ± .~54]l iO:3 ± .025] 

3 ~ 

I ;~500<± .. 0~~.,1 L' 
~±±~ o ~. 

[7.49 ± .254] I I .030 ± .003 Typ. ---l f-- [.762 ± .076] 4 
SCHEMATIC 

ORDERING INFORMATION 

IS-22 1,000tJ..H ±40% 
1. 2. 3. 

1. Basic model 

2. Inductance value (ILH) 

3. Inductance tolerance 

E. Hwy. 50, P.O. Box 180, Yankton, SO 57078-0180· Phone (605) 665-9301 

A·1194 For manufacturers' sales C?ffices, see yellow pages EEM 1991 



1800 COILS, CHOKES, & INDUCTORS 1800 

MOLDED SHIELDED 
INDUCTORS ' 

MODEL IMS·S, MIL·C·1S30S 

FEATURES 
• Epoxy molded construction provides superior 

moisture protection 

• Meets requirements of MIL-C-15305 

• Precision performance, excellent reliability, sturdy construction 

• Wide inductance range in small package 

• Flame retardant coating 

• Electromagnetic shield - finest shield available 

• Standard inductance tolerance ± 10% 
(Special inductance tolerances available on request) 

Ind. Q. 
±10% (I-'H) Min. 

.10 50 

.12 51 

.15 51 

.18 50 

.22 49 

.27 47 

.33 46 

.39 44 

.47 44 

.56 43 

.68 42 

.82 40 
1.00 44 
1.20 44 
1.50 44 
1.80 44 
2.20 44 
2.70 44 
3.30 44 

Test Freq. 
(Mhz) 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

7.9 
7.9 
7.9 
7.9 
7.9 
7.9 

Ind. Q. 
±10% (I-'H) Min. 

3.90 44 
4.70 44 
5.60 44 
6.80 50 
8.20 50 

10.0 50 
12.0 55 
15.0 45 
18.0 45 
22.0 45 
27.0 45 
33.0 45 
39.0 50 
47.0 50 
56.0 50 
68.0 50 
82.0 50 

100.0 50 

Test Freq. 
(Mhz) 

7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

r-- 1.438 ± .188 _I" "I .410 ± .020 
[10.41 ± .51) LI [36.52 ± 4.78) 

T ~=C::JF====o~~~t 
.025 ± .002 .162 ± .010 

[.635 ± .051) [4.11 ± .254) 

Ind. 
±10%(I-'H) 

120.0 
150.0 
180.0 
220.0 
270.0 
330.0 
390.0 
470.0 
560.0 
680.0 
820.0 

1,000.0 
1,200.0 
1,500.0 
1,800.0 
2,200.0 
2,700.0 
3,300.0 

INDUCTANCE RANGE & MIL STANDARD 
INDUCTANCE RANGE CLASSIFICATION MILITARY 

FROM TO GRADE CLASS 
STANDARD 

.10""H .82""H A MS75087 

1.0""H 12.0""H A MS75088 

15.0""H 100,OOO""H A MS75089 

NOTE: Listing of Military Standard does not imply 
qualification. Contact factory for latest government 
QPL information. 

Q. Test Freq. Ind. Q. Test Freq. 
Min. (Mhz) ±10%(I-'H) Min. (Mhz) 
55 .79 3,900.0 45 .25 
55 .79 4,700.0 45 .25 
55 .79 5,600.0 44 .25 
55 .79 6,800.0 40 .25 
55 .79 8,200.0 40 .25 
55 .79 10,000.0 40 .25 
60 .79 12,000.0 30 .079 
60 .79 15,000.0 30 .079 
60 .79 18,000.0 30 .079 
60 .79 22,000.0 27 .079 
60 .79 27,000.0 27 .079 
60 .79 33,000.0 27 .079 
45 .25 39,000.0 27 .079 
45 .25 47,000.0 23 .079 
45 .25 56,000.0 23 .079 
45 .25 68,000.0 23 .079 
45 .25 82,000.0 21 .079 
45 .25 100,000.0 18 .079 

MODEL IMS·2, Miniat~u~r~e~ ____ -il_?t-_-----

- I-- 1.500±.120 + .250±.010-j 

FEATURES ~I """'~I I .~.'" F ' 
• Epoxy molded construction provides superior ~--------- --~[~~l±±od~ 

moisture protection G200±.0015 t 
[.508±.038) 

• Designed to meet requirements of MIL-C-15305 and applicable 
military standards listed below . INDUCTANCE RANGE & MIL STANDARD 

• Precision performance, excellent reliability, sturdy construction 

• Small package for a shielded inductor 

• Flame retardant coating 

• Electromagnetic shield 

• Standard inductance tolerance ± 10% 
(Special inductance tolerances available on request) 

Ind. Q. Test Freq. Ind. Q. Test Freq. 
:t10%(I-'H) Min. (Mhz) :t10%(I-'H) Min. (Mhz) 

. 10 54 25. 1.0 37 25. 

. 12 52 25. 1.2 40 7.9 

. 15 50 25. 1.5 41 7.9 

.18 49 25. 1.8 43 7.9 

. 22 47 25. 2.2 45 7.9 

. 27 46 25. 2.7 46 7.9 

. 33 44 25. 3.3 49 7.9 

.39 42 25. 3.9 50 7.9 

.47 41 25. 4.7 53 7.9 

.56 41 25. 5.6 54 7.9 

.68 39 25. 6.8 55 7.9 

. 82 38 25 . 8.2 55 7.9 

Inc. 

INDUCTANCE RANGE CLASSIFICATION MILITARY 

FROM TO GRADE CLASS 
STANDARD 

.10""H 100""H A MS21426 

120""H 560""H A MS21427 

NOTE: Listing of Military Standard does not imply 
qualification. Contact factory for latest g9vernment 
QPL information. ' 

Q. Test Freq. Ind. Q. Test Freq. 
:t10% (.,.H) Min . (Mhz) :t10%(.,.H) Min. (Mhz) 

10 . 57 7.9 100. 40 2.5 
12 . 36 2.5 120. 31 .79 
15. 38 2.5 150. 33 .79 
18 . 40 2.5 180. 33 .79 
22 . 40 2.5 220. 35 .79 
27 . 40 2.5 270. 37 .79 
33. 41 2.5 330. 40 .79 
39. 42 2.5 390. 38 .79 
47. 44 2.5 470. 36 .79 
56. 44 2.5 560. 36 .79 
68. 45 2.5 
82. 45 2.5 

CONTACT: DALE ELECTRONICS, INC. E. Hwy. 50, P.O. Box 180, Yankton, SO 57078-0180· Phone (605) 665-9301 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1195 



1800 COILS. CHOKES. & INDUCTORS 

MOLDED 
. INDUCTORS 

MODELS 1M, MIL·C·15305 
FEATURES 

• Epoxy molded construction provides moisture protection • Wide inductance range in small package 

• Designed to meet requirements of MIL-C-15305 
and applicable military standards listed below 

• Precision pel'formance, excellent reliability, sturdy construction 

INDUCTANCE RANGE & MIL STANDARD 

• Flame retardant coating 

• Wide range of tolerances: ± 1%, ± 3%, 
±5%, ±10%, ±20% 

DIMENSIONS 
INDUCTANCE RANGE 

Mil. Rang:I~= In 
[Numbers in brackets indicate millimeters] 

CLASSIFICATION 
Model No'. 

From To Gr_ Claas 
Military 

Standard 

IM·l .10 ... H 1000 ... H 

.10 ... H 1.00 ... H· B MS75083 

1M-2 1.2 ... H 27 ... H A MS75084 

33 ... H l000 ... H A MS75085 

.15 ... H 4.7 ... H B MS18130 

5.6 ... H 33 ... H A MS14046 
1M"" 

36 ... H 240 ... H A MS90538 

270 ... H 1800 ... H 

. 10 ... H 2.7 ... H B MS75008 

IM·B 
3.3 ... H 27~H A MS75101 

33 ... H 220 ... H 

270 ... H 1000 ... H A MS90539 

IM·8 ll00 ... H 3600 ... H A MS90540 

IM·9 ea ... H lSO ... H A MS14047 

IM·IO 3900 ... H 10.000 ... H A MS90541 

NOTE: Listing of Military Standard does not imply qualification. Contact 
factory for latest government QPL information. 

MODEL NO. IM-1 MODEL NO. IM-2 MODEL NO. 1M .... 
Test Test 

Indijl.~Jol. 
F~ Q LA 

Min. (Mhi) 'ndijl.~Jo'-
F~. Q LA 

Min. (Mhi) Indijl.~~I. 
w .10 35 25.0 .10±10% 40 25.0 .1S±20% 
It .12 35 25.0 .12±100k 40 25.0 .22 ± 20% 0 .15 35 25.0 w .15±10% 38 25.0 .33 ± 20% 0 

.18 35 25.0 It .18±100k 35 25.0 .47 ± 20% 3 8 w 

.22 30 25.0 .22±10% 33 25.0 It .56±20% 
0 .27 30 25.0 3 .27±10% 33 25.0 0 .68±10% z .33 25 25.0 .33±100k 30 25.0 0 .82±10% w 
J: .39 25 25.0 ~ .39±100k 30 25.0 3 1.00±10% 
II. .47 25 25.0 w .47±100k 30 25.0 0 1.2O±100k 

.56 40 25.0 
J: .56±10% 30 25.0 z 1.50±10% II. 

.68±10% 2B 25.0 w 1.80±10% .68 40 25.0 J: 

.82±10% 28 25.0 II. 2.20±10% .82 40 25.0 
1.00±10% 25 '25.0 2.70±10% 1.0 40 25.0 

1.2 35 7.9 1.2O±10% 25 7.9 3.30±100k 
1.5 40 7.9 1.50±10% 28 7.9 3.90±100k 
1.8 40 7.9 1.60±10% 30 7.9 4.70+ lOOk 
2.2 45 7.9 2.2O±10% 30 7.9 5.60±100k 
2.7 45 7.9 2.70±10% 37 7.9 6.80±10% 
3.3 45 7.9 3.30±10% 45 7.9 8.2O±10% 
3.9 50 7.9 w 3.90±10% 45 7.9 10. ±l00k It 
4.7 55 7.9 8 4.70±10% 45 7.9 12. ±10% w 5.6 55 7.9 5.60±10% 50 7.9 15. ±10% It 
6.8 55 7.9 z 6.60±10% 50 7.9 18. ±10% 0 

0 8.2 45 7.9 ~ 8.20±10% 55 7.9 22. ±10% 

i5 10. 45 7.9 10.0 ±10% 55 7.9 27. ±l00k 
12. 40 2.5 12.0 ±10% 45 2.5 33. ±l00k g;; 
15. 40 2.5 15.0 ±10% 40 2.5 36. ± 5% 
18. 40 2.5 18.0 ±10% 50 2.5 39. ± 5% 
22. 45 2.5 22.0 ±10% 50 2.5 43. ± 5% 
27. 45 2.5 27.0 +10% 50 2.5 47. ± 5% 
33. 45 2.5 w 51. ± 5% 33.0 ±10% 45 2.5 It 39. 45 2.5 39.0 ±10% 45 2.5 0 56. ± 5% 
47. 45 2.5 47.0 ±10% 45 2.5 0 62. ± 5% 
56. 45 2.5 z 68. ± 5% 56.0 ±10% 45 2.5 
68. 45 2.5 68.0 ±10% 50 2.5 ~ 75. ± 5% 
82. 45 2.5 82.0 ±10% 50 2.5 82. ± 5% 

100. 45 2.5 w 91. ± 5% It 100. ±10% 50 2.5 
120. 35 .79 0 120. ±10% 30 .79 100. ± 5% 
150. 35 .79 0 150. ±10% 30 .79 110. ± 5% w w 120. ± 5% It 160. 35 .79 !:: 160. ±10% 30 .79 

8 220. 35 . 79 It 220. ±10% 30 .79 130. ± 5% 
270. 35 . 79 It 270. ±10% 30 .79 150. ± 50/0 

w w 
!:: 330. 35 . 79 OJ. 330. ±10% 30 .79 160. ± 50/0 

160. ± 5% It 390. 35 . 79 390. ±10% 30 .79 
It 470. 35 . 79 470. ±10% 30 .79 200. ± 5% 
w . 220. ± 5% ,OJ. 560. 35 .79 560. ±10% 30 .79 

660. 35 .79 680. ±10% 30 .79 240. ± 5% 
820. 35 .79 820. ±10% 30 .79 270. ± 5% 

1000. 35 .79 1000. ±10% . 30 .79 300. ± 5% 
330. ± 5% 

ModelND. A 

IM·l 
MAX. .086 [2.18] 

MIN. .070 [1.78] 

IM-2 
MAX. .105 [2.67] 

MIN 065[216] 

IM-4 
MAX. .165 [4.19] 

MIN. .145 [3.68] 

IM-6 
MAX. .200 [5.08] 

MIN . .160 [4.57] 

IM-8 
MAX. .225 [5.72] 

MIN. .205 [5.21] 

IM-9 
MAX. .260 [6.60] 

MIN. .240 [6.10] 

IM-l0 MAX. .250 [6.35] 
MIN. .230 [5.84] 

Test 

F~ Q LA 
Min. (Mhz) In~~~~ol 
50 25.0 360. ± 5% 
50 25.0 390. ± 5% 
45 25.0 430. ± 5% 
45 25.0 'C 470. ± 5% 
50 25.0 ., 510. ± 5% 
50 25.0 '" 560. ± 5% 
50 25.0 ~ 620. ± 5% 
50 25.0 ~ 680. ± 5% 
33 7.9 750. ± 5% w 
33 7.9 It 820. ± 5% 
33 7.9 0 910. ± 5% 
33 7.9 0 1000. ± 5% 
33 7.9 z 1100. ± 5% 0 
33 7.9 g;; 1200. ± 5% 
33 7.9 1300. ± 5% 
33 7.9 1500. ± 5% 
45 7.9 1600. ± 5% 
50 7.9 1800. ± 5% 
50 7.9 MODEL NO. 1M ... 
55 7.9 .10±10% 
65 2.5 .12±10% 
65 2.5 '.f5±100k 
75 2.5 .18±10% 
75 2.5 .22±10% 
60 2.5 

w 
.27±l00k It 

65 2.5 0 .33±l00k 
60 2.5 0 .39±100k 
60 2.5 0 .47±100k ::J 
60 2.5 0 .56±10% 
55 2.5 z .68±10% 
55 2.5 

w .82±100k J: 
55 2.5 II. 1.00±10% 
55 2.5 1.20±100k 
55 2.5 1.50±10% 
55 2.5 1.60±100k 
50 2.5 2.20±10% 
50 2.5 2.70±100k 
50 2.5 3.30±10% 
60 . 79 3.90±10% 
65 . 79 4.70±10% 
65 .79 5.60±10% 
65 .79 w 6.80±10% 
65 .79 It 8.20±100k 
65 .79 0 

0 10.0 ±10% 
65 .79 z 12.0 ;±:10% 
65 .79 

~ 15.0 ±10% 
65 .79 18.0 ±10% 
65 .79 22.0 ±10% 
65 .79 27.0 ±10% 
65 .79 

B 
.210 [5.33] 

.190 [4.83] 

.280 [6.60] 

240 [610] 

.385 [9.78] 

.365 [9.27] 

.450 [11.4] 

.430 [10.9] 

.570 [14.5] 

.550 [14.0] 

.570 [14.48] 

.550 [13.97] 

.750 [19.0] 

.730 [18.5] 

Test 
F~ Q LA 

Min. (Mhi) 
65 .79 
65 .79 
65 .79 
65 .79 
65 .79 
65 .79 
65 .79 
55 .79 
55 .79 
55 .79 
55 .79 
55 .79 
30 .25 
30 .25 
30 .25 
30 .25 
30 .25 
30 .25 

55 25,0 
55 25.0 
55 25.0 
55 25.0 
50 25.0 
50 25.0 
50 25.0 
50 25.0 
50 25.0 
50 25.0 
45 25.0 
40 25.0 
40 25.0 
30 7.9 
30 7.9 
30 7.9 
30 7.9 
30 7.9 
30 7.9 
30 7.9 
30 7.9 
30 7.9 
30 7.9 
30 7.9 
30 7.9 
50 2.5 
55 2.5 
60 2.5 
60 2.5 
65 2.5 

CONTACT: DALE ELECTRONICS, INC. E. Hwy. 50, P.O. Box 180, Yankton, SO 57078-0180 
Phone (605) 665-9301 

A·1196 For manufacturers' sales office.s, see yellow pages 

1800 

C 0 
1.62 [41.15] .0215 [0.546] 

1.38 [35.05] .0185 [0.470] 

1.626 [41.30] .0215 [0.546] 

1250 [3175] 0185 [0 47:0] 

1.625 [41.28] .027 [0.6Ill] 

1.250 [31.75] .023 [0.58 ] 

1.625 [41.28] .027 [0.68 

1.250 [31.75] .023 [0.5S< ] 

1.625 [41.28] .030 [0.76 ] 

1.250 [31.75] .026 [0.66l ] 

1.625 [41.28] .027 [0.69] 

1.250 [31.75] .023 [0.58] 

1.625 [41.28] 

1.250 [31.75] 

.034 [0.884] 

.030 [0.762] 

Test 

'ndijl.~Jo'. 
F~ Q LA 

Min. (Mhi) 
33.0 ±10% 75 2.5 
39.0 ±10% 75 2.5 
47.0 ±10% 75 2.5 
56.0 ±10% 75 2.5 
68.0 ±10% 75 2.5 
82.0 ±10% 75 2.5 

100. ±10% 65 2.5 
120. ±10% 65 .79 
150. ±10% 65 .79 
160. ±10% 65 .79 

w 220. ±10% 65 .79 
t5 270. 5% 65 .79 ± 

300. 5% 65 .79 0 ± 
z 330. ± 5% 65 .79 
0 360. ± 5% 65 .79 g;; 390. ± 5% 65 .79 

430. ± 5% 65 .79 
470. ± 5% 65 .79 
510. ± 5% 65 .79 
560. ± 5% 65 .79 
620. ± 5% 60 .79 
660. ± 5% 60 .79 
750. ± 5% 60 .79 
820. ± 5% 60 .79 
910. ± 5% 60 .79 

1000. + 5% 60 .79 
MODEL NO. 1M .. 

1100. ± 5% 60 .25 . 
1200. ± 5% 60 .25 
1300. ± 5% 60 .25 
1500. ± 5% 65 .25 w 

It 1600. ± 5% 65 .25 
0 1800. ± 5% 65 .25 
0 2000. ± 5% 65 .25 z 
~ 

2200. ± 5% 70 .25 
2400. ± 5% 70 .25 
2700. ± 5% 70 .25 
3000. ± 5% 70 .25 
3300 . ± 5% 70 .25 
3600 . + 5% 70 .25 

·MODEL"No, 1M .. 
68 . ±10% 70 2.5 Zw 82 . ±10% 65 2.5 Olt 

itO 100 . ±10% 65 2.5 
-0 120 . ±10% 75 .7~ 

150. ±10% 75 .79 
MODEL NO. IM·10 

3900. ± 5% 60 .25 
4300. ± 5% 80 .25 

w 4700. ± 5% 80 .25 
It 5000. ± 5% 80 .25 
0 5600. ± 5% 80 .25 0 6200. ± 5% 60 .25 z 
~ 

6800. ± 5% SO .25 
7500. ± 5% 80 .25 
6200. ± 5% 80 :~ 9100. ± 5% SO 

10,000. ± 5% 80 .25 

EEM 1991 



1800 COILS, CHOKES, & INDUCTORS 1800 

EPOXY CONFORMAL COAT.:..:E:;.:D:::...-__ 

~ 
MODELS IR·2 and IR·4 

INDUCTORS ~ __ ---: I_A --+--,.250Min.l,.625Max. 
~_ I [31.75[ [41.271 

t·~1 ~-=t, )+-1 ----!-
FEATURES 

• Equivalent in quality to molded chokes at a lower price 

• Epoxy coating is more durable than lacquer coated models, 
yet is priced comparably 

• Uniform coating is excellent for automatic insertion 

• Excellent environmental characteristics 

• Flame-retardant coating • Color band identification 

• Wide range of tolerances: ±1%, ±3%, ±5%,. 
±10%, ±20% 

• Wide temperature range (- 55°C to + 105°C) 

MODEL NO. IR·2 

Q Test Freq_ Ind. Q. Teat Freq. Ind. 
(p.h) Tol. Mln_ L& Q(Mhz) (p.h) Tol. Min. L& Q(Mhz) 

.10 ±10% 40 25.0 12.0 ±10% 45 2.5 

.12 ±10% 40 25.0 15.0 ±10% 40 2.5 

.15 ±10%, 38 25.0 18.0 ±10% 50 2.5 

.18 ±10% 35 25.0 22.0 ±10% 50 2.5 

.22 ±10% 33 25.0 27.0 ±10% 50 2.5 

.27 ±10% 33 25.0 33.0 ±10% 45 2.5 

.33 ±10% 30 25.0 39.0 ±10% 45 2.5 

.39 ±10% 30 25.0 47.0 ±10% 45 2.5 

.47 ±10% 30 25.0 56.0 ±10% 45 2.5 

.56 ±10% 30 25.0 68.0 ±10% 50 2.5 

.68 ±10% 28 25.0 82.0 ±10"10 50 2.5 

.82 ±10% 28 25.0 100.0 ±10% 50 2.5 
1.00 ±10% 25 25.0 120. ±10% 30 .79 
1.20 ±10% 25 7.9 150. ±10% 30 .79 
1.50 ±10% 28 7.9 180. ±10% 30 .79 
1.80 ±10% 30 7.9 220. ±10"/. 30 .79 
2.20 ±10% 30 7.9 270. ±10% 30 .79 
2.70 ±10"10 37 7.9 330. ±10"/. 30 .79 
3.30 ±10% 45 7.9 390. ±10% 30 .79 
3.90 ±10% 45 7.9 470. ±10% 30 .79 
4.70 ±10% 45 7.9 560. ±10% 30 .79 
5.60 ±10"10 50 7.9 680. ±10% 30 .79 
6.80 ±10% 50 7.9 820. ±10% 30 .79 
8.20 ±10"10 55 7.9 1000. ±10% 30 .79 

10.0 ±10% 55 7.9 

[Numbers in brackets indicate millimeters) 

MODEL A (Max) B(Max) C(Max) D 

[R-2 .260 [6.60) .120 [3.05J .330 [8.38J .0200 ± .0015 [.508 ± .038J 

[R-4 .385 [9.78) .180 [4.57] .440 [11.18J .025±.002 [.635±.051J 

MODEL NO. IR·4 

Ind. Q. Test Freq. Ind. Q. Teat Freq. 
(p.h) Tol_ Min. L&Q(Mhz) (p.h) Tol_ Min. L&Q(Mhz) 

.15 ±20% 50 25.0 75.0 ± 5% 55 2.5 

.22 ±20% 50 25.0 82.0 ± 5% 50 2.5 

.33 ±20% 45 25.0 91.0 ± 5% 50 2.5 

.47 ±20% 45 25.0 100.0 ± 5% 50 2.5 

.56 ±10% 50 25.0 110.0 ± 5% 60 .79 

.68 ±10% 50 25.0 120.0 ± 5% 65 .79 

.82 ±10% 50 25.0 130.0 ± 5% 65 .79 
1.00 ±10% 50 25.0 150.0 ± 5% 65 .79 
1.20 ±10% 33 7.9 160.0 ± 5% 65 .79 
1.50 ±10% 33 7.9 180.0 ± 5% 65 .79 
1.80 ±10% 33 7.9 200.0 ± 5"10 65 .79 
2.20 ±10% 33 7.9 220.0 ± 5% 65 .79 
2.70 :e10%. 33 7.9 240.0 ± 5% 65 .79 
3.30 ±10% 33 7.9 270.0 ± 5% 65 .79 
3.90 ±10% 33 7.9 300. ± 5% 65 .79 
4.70 ±10% 33 7.9 330. ± 5% 65 .79 
5.60 ±10% 45 7.9 360. ± 5% 65 .79 
6.80 ±10% 50 7.9 390. ± 5% 65 .79 
8.20 ±to% 50 7.9 430. ± 5% 65 .79 

10.0 ±10"/. 55 7.9 470. ± 5"10 65 .79 
12.0 ±10% 65 2.5 510. ± 5% 65 .79 
15.0 ±10% 65 2.5 560. ± 5% 65 .79 
16.0 ±10% 75, 2.5 620. ± 5"10 65 .79 
22.0 ±10% 75 2.5 680. ± 5"10 55 .79 
27.0 ±10% 60 2.5 750. ± 5% 55 .79 
33.0 ±10% 65 2.5 820. ± 5% 55 .79 
36.0 ± 5% 60 2.5 910. ± 5% 55 .79 
39.0 ± 5% 60 2.5 1000. ± 5% 55 .79 
43.0 ± 5% 60 2.5 1100. ± 5"10 30 .25 
47.0 ± 5% 55 2.5 1200. ± 5"10 30 .25 
51.0 ± 5% 55 2.5 1300. ± 5% 30 .25 
56.0 ± 5% 55 2.5 1500. ± 5% 30 .25 
62.0 ± 5% 55 2.5 1600. ± 5"10 30 .25 
68.0 ± 5% 55 2.5 1800. ± 5% 30 .25 

MODELS IRF·1 and IRF·3 ._-----~~"~" .-"'-'- I_A --r 1.250 Min.I1.625 Max. 

FEATURES ~[----'=i=-_ ~ __ ~I [31.751~_2~_=+_ 
• Superior electrical specifications T _ J. 

High Q & SRF, Low DC resistance, High rated DC current LD c 

• Available in bulk, ammo and reel pack per EIA RS-296 

• Flame-retardant coating • Color band identification 

[Numbers in brackets indicate millimeters) 

Dale 
Type 

Dim. A Dim B. Dim. C 
(Max.) (Max.) (Max.) Dim. D 

• Wide inductance range: .1OfLh to 1000fLh IRF-l .260 [6.60J .110 [2.79J .330 [8.38J .0200±.0015 [.508±.038J 

• Uniform coating is excellent for automatic insertion IRF-3 .385 [9.78) .165 [4.19) .410 [10.41J .025±.002 [.635±.051) 

MODEL NO. IRF·1 MODEL NO. IRF·3 
Ind. Q Test Freq. Ind. Q. J Teet Freq. Ind. Q. Test Freq. Ind. Q Test Fraq. 
(",h) Tol. Min. L&Q(Mhz) (",h) Tol. Min. L & Q (Mhz) (",h) Tol. Min. L&Q(Mhz) (",h) Tol. Min. L&Q(Mhz) 

.10 ± 20% 40 25.0 10. ± 10% 50 7.9 .22 ± 20% 55 25.0 18. ± 10"10 65 2.5 

.12 ± 20% 40 25.0 12. ± 100/0 50 2.5 .27 ± 20% 55 25.0 22. ± 10"10 60 2.5 

.15 ± 20"10 40 25.0 15. ± 10% 50 2.5 .33 ± 20% 55 25.0 27. ± 10% 55 2.5 

.18 ± 20% 40 25.0 18. ± 10% 50 2.5 .39 ± 20% 55 25.0 33. ± 10% 55 2.5 

.22 ± 20% 40 25.0 22. ± 10% 50 2.5 .47 ± 20% 55 25.0 39. ± 10"10 50 2.5 

.27 ± 20"10 40 25.0 27. ± 10% 50 2.5 .56 ± 20% 55 25.0 47. ±10% 45 2.5 

.33 ± 20"10 40 25.0 33. ± 10% 50 2.5 .68 ± 20% 55 25.0 56. ± 10% 40 2.5 

.39 ± 20% 40 25.0 39. ± 10"/. 50 2.5 .82 ± 20% 55 25.0 68. ± 10"10 40 2.5 

.47 ± 20% 40 25.0 47. ± 10"/. 60 2.5 1.0 ±10% 55 25.0 82. ± 10% 35 2.5 

.56 ± 20% 40 25.0 56. ± 10% 60 2.5 1.2 ±10% 50 7.9 100. ± 10% 30 2.5 

.68 ± 20% 40 25.0 68. ± 10% 60 2.5 1.5 ± 10% 50 7.9 120. ± 10% 70 .79 

.82 ± 20% 40 25.0 82. ± 100/0 60 2.5 1.8 ± 10% 55 7.9 150. ± 10% 70 .79 
1.0 ± 10% 50 25.0 100. ± 10% 60 2.5 2.2 ± 10% 55 7.9 180. ± 10% 70 .79 
1.2 ± 10"10 50 7.9 120. ± 10% 60 .79 2.7 ± 10% 60 7.9 220. ± 10% 70 .79 
1.5 ±10% 50 7.9 150. ± 10% 60 .79 3.3 ± 10% 65 7.9 270. ± 10% 70 .79 
1.8 ± 10% 50 7.9 180. ± 10% 60 .79 3.9 ± 10% 65 7.9 330. ± 10% 70 .79 
2.2 ± 10% 50 7.9 220. ± 10% 60 .79 4.7 ± 10% 70 7.9 390. ± 10% 65 .79 
2.7 ± 10% 50 7.9 270. ± 10% 60 '.79 5.6 ± 10% 70 7.9 470. ± 10% 65 .79 
3.3 ± 10% 50 7.9 330. ± 10% 60 .79 6.8 ± 10% 75 7.9 560. ± 10% 65 .79 
3.9 ± 10% 50 7.9 390. ± 10% 60 .79 8.2 ± 10% 80 7.9 680. ± 10% 65 .79 
4.7 ± 10% 50 7.9 470. ± 10% 60 . 79 10 . ± 10"/. 85 7.9 820. ± 10% 65 .79 
5.6 ± 10% 50 7.9 560. ± 10% 60 . 79 12 . ± 10% 75 2.5 1000. ± 10% 65 .79 
6.8 ± 10% 50 7.9 680. ± 10% 60 . 79 15 . ± 10% 70 2.5 
8.2 ± 10% 50 7.9 820. ± 10% 60 .79 

1000: ± 10% 60 .79 

CONTACT: DALE ELECTRONICS, INC. E. Hwy. 50, P.O. Box 180. Yankton, SO 57078-0180· Phone (605) 665-9301 
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1800 COILS, CHOKES, & INDUCTORS 

~ TOROIDAL FILTER 
INDUCTORS' 

MODELS TE & TD 

FEATURES 
- Choice of encapsulated (TE) or dipped (TD) styles 

- TE style designed to meet the requirements of MIL-T-27, 
Type TF5S20ZZ. TD style combines low cost with excellent 
performance in commercial applications. 

- High Q and wide selection of Q'vs frequency ranges in one small 
package. Large number of standard inductance values. 

{1H r TE "RIES 

~M:x~M9n.~ SPECIFICATIONS 
ELECTRICAL 
Tolerance: 

TE-2, TO-2 = ±1% > 2mH, ±2% = O.OSmH to 2.0mH 
TE-3, TO-3 = ±1% > 2mH, ±2% 1S4~H to 2.0mH, ±S% < 1S0~H 

FDia. 

I 

.... SERI •• ! 
[I 

• ~ B L 
Max. 

1800 

rllll~ c [9.53 ± 3.18) 

Min. ~ 

W 
F Min. Dia. 

TE-4, TO-4 = ±1% > 2mH, ±2% < 2mH DIMENSIONS [Numbers in brackets indicate millimeters] 
TE-S, TO-S = ±1% > 2mH, ±2% < 2mH 

Insulation Resistance: 1000 Megohms minimum TYPE A B C D E F G 

Dielectric Strength: 1000 Volts minimum (TE) TE-2 .437 .270 1.00 .020 .300 

SOO Volts minimum (TO) 
[11.10] [6.86] [25.40] [0.51] [7.62] 

TO-2 .437 .250 2.00 
MECHANICAL [11.10] [6.35] [SO.80] 

Terminal Strength: 2 lb. pull test (TE) TE-3 .685 .385 1.00 .025 .SOO .093 .250 

Vibration: Per MIL-T-27 (TE) 
[14.86] [9.78] [25.40] [0.64] [12.70] [2.36] [6.35] 

Shock: Per MIL-T-27 (TE) TO-3 .685 .320 3.0 .125 
[14.86] [8.13] [76.20] [3.18] 

Weight: TE-2 = 2 grams TO-2 = 1.6 grams typo 
1.062 .500 1.00 .032 .900 .120 .4SO 

TE-3 = S.1 grams TO-3 = 4.9 grams typo TE-4 [26.97] [12.70] [25.40] [0.81] [22.86] [3.05] [11.43] 

TE-4 = 20 grams TO-4 = 17 grams typo 
1.062 .437 4.0 .220 

TE-S = S3 grams TO-5 = 52 grams typo TO-4 [26.97] [11.10] [101.6] [5.59] 

MATERIAL TE-5 1.32 .725 1.00 .032 1.00 .144 .SO 
[33.53] [18.42] [25.40] [0.81] [25.40] [3.66] [12.70] 

Encapsulant: Epoxy (TE) 
1.32 .688 6.00 .220 

Coating: Vinyl (TO), non-flammable, abrasion and TO-5 [33.53] [17.48] [142.4] [5.59] 
moisture reSistant. Resists most cleaning agents. 
(Consult factory for chemicals which may be used.) INDUCTANCE RANGES 

Standard Terminals: Tinned copper (TE); Stranded, T.C. TE-2 TE-3 TE-4 TE-S 
tinned copper, Teflon insulated (TO) AVAIL. T0-2 TD-3 T0-4 T0-5 

Gauge: TE-2 = 24AWG TO-2 = 30AWG 00 50j-tHto 10mH 50j-tHto 15mH 150j-tH to 20mH 1mHt0100mH 
TE-3 = 22AWG TD-3 = 26AWG 

03 470j-tHto 120mH 500j-tHto lH lmH to 2H 5mHto 2H 
TE-4 = 20AWG TD-4 = 24AWG 
TE-5 = 20AWG TO-5 = 24AWG Q4 1mHt0250mH lmHt04H 2mHto 7.5H· 10mHt020H 

TEMPERATURE COEFFICIENT CODE (APPLIES TO CORE ONLY) 

DALE TYPES 
T.C. TEMPERATURE TEMPERATURE T.C. AVAtLABILlTY 

TE-2 TE-3 TE-4 TE-5 CODE COEFFICIENT RANGE 
T0-2 T0-3 TD-4 T0-5 QO 03 Q4 

X X X X TA o ± 1% -55°C to +125°C X X 

X X TB o ± 0.1% +13°C to +35°C X X 

X X X X TD o ± 0.1% OOCto +55°C X X 

X X TE o ± 0.15% O°Cto +55°C X 

X X X TL* +40 to +110 PPM/oC -55°C to +25°C X +85 to + 185 PPM/oC +25°C to +85°C 

X X X X TM o ± 0.25% -65°C to +125°C X X 

X X X X TR 50 PPMfOC (Typical) - 65°C to + 125°C X 

X X X X TW o ± 0.25% -55°C to +85°C X X 

'Inverse of typical Temperature Coefficient of polystyrene capacitor. 

CONTACT: DALE ELECTRONICS, INC. E. Hwy. 50, P.O. Box 180, Yankton, SO 57078-0180 • Phone (605) 665-9301 
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1800 COILS, CHOKES, & INDUCTORS 1800 

DC RESISTANCE AND SELF RESONANT FREQUENCIES 

TE·2.TI).,2 
(Typical Values) 

INDUCTANCE ___ D_C _RE_S_ISt_~_N_CE_(_D_hm_I_) ___ S_E_LF-_R_E_S_DN_A_NT_FR_EQ_U_E_NC_IE_S_(_MHz_) _ 
(mH) ao Q3 Q4 ao Q3 Q4 

0.050 1.9 10 

0.100 2.7 7 

0.330 7.7 3.1 

0.470 9.3 2.3 2.5 2.4 

1.00 26 4.2 2.3 1.4 1.2 2.0 

3.30 79 9.7 5.4 .70 .79 .95 

10.0 251 31 18 .34 .40 .43 

33.0 118 54 .18 .21 

100 408 227 .06 .10 

250 450 .05 

TE·3.TI).,3 

DC RESISTANCE (Ohms) SELF-RESONANT FREQUENCIES (MHz) 
INDUCTANCE--ao----Q-3----Q4----ao----Q-3----Q-4-

50.0 I'H .88 7.6 

1.0 5.1 

3.3 2.9 

1.00mH 6.9 1.5 .82 1.4 1.1 1.0 

3.3OmH 24 4.1 2.3 .79 .57 .55 

10.0 mH 84 14 5.9 .40 .29 .25 

15.0 mH 106 17 9.1 .34 .24 .21 

33.0 mH 40 18 .14 .12 

100. mH 138 58 .080 .077 

330. mH 555 220 .040 .038 

1.0 H 1500 670 .021 .019 

4.00H 2700 .009 

TE .... TI).,4 

SELF-RESONANT FREQUENCIES (MHz) DC RESISTANCE (Ohms) 
INDUCTANCE--ao----Q- 3----Q4----Q-O----Q3----Q-4-

.54 2.6 

1.00mH 2.8 .70 1.0 .75 

2.00mH 5.5 1.4 .78 .64 .54 .45 

10.0 mH 27 4.9 2.5 .24 .21 .18 

20.0 mH 54 9.6 5.0 .18 .15 .13 

100. mH 56 23 .059 .051 

1.00H 570 260 .016 .014 

2.00 H 1200 520 .013 .011 

7.5 H 2000 .004 

TE·5.TI).,5 

DC RESISTANCE (Ohms) SELF-RESONANT FREQUENCIES (MHz) 
INDUCTANCE--ao----Q-3---'-Q-4----ao----Q-3----Q-4-

1.oomH 1~ .00 

5.2 .44 

5.00 mH 6.5 1.8 .33 

10.00mH 13 2.4 1.7 .21 

33.00mH 49 8.8 3.9 .12 

100.oomH 133 27 11 .061 

330.00mH 80 44 

1.00H 222 121 

2.00H 475 217 

10.00H 1300 

20.00 H 2400 

SAMPLE PART NUMBER 
TE-X 
TD-X 

.32 

.20 . 15 

.11 .086 

.057 .044 

.032 .024 

.016 .012 

.012 .008 

.003 

.002 

QO 

INDUCTANCE VS D.C. BIAS 
INDUCTANCE VS A.C. EXCITATION 

TIE.2,T..,! 

o 

... -5 

! 
u -10 ... 
i 
~ -15 

~ 
!! -20 
it 

-25 

1111 

::- III~ "i 
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I\" 
,\ 'Q4 \ 
1\ \ 13 
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1\ T 

11 
lof L! 

I 
.1 
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-25 
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[".., ~ 
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~ ill QO 
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Q4 I \ I 
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I 
\I 
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TE·4,T..,4 

I Lill 
QDll I II 

:- r--DC EFFEC 

,,~ \ 
Q4 

II , 

..1 1\ 
Q3 ,. 

AC EFFECT 

l-
DC EFFECT 

I 14 13 

LUi II 
I III VI 

10 100 1000 10,000 

INDUCTOR CURRENT IN MA X VINDUCTANCE IN mH 
TE·S,TD-S 

II II ~JlWJ 
II III W 

~ ~l!t! 
\' D.C. EFFECT 

~ ~.c. EFFEC 

1I II \ \ 
.C • \13/4 

EFFECT· 

1 
i 
l 
\ 

Q4 13 

10 100 1000 10,000 
INDUCTOR CURRENT IN MA X vlNDUCTANCE IN mH 

SmH 1.0 
DALE SIZE Q TYPE T.C. CODE INDUCTANCE % TOLERANCE 

in JLH, mH or H 

CONTACT: DALE ELECTRONICS,INC. E. Hwy. 50, P.O. Box 180, Yankton, SD 57078-0180' Phone (605) 665-9301 
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1800 

IH 

IHA 

IHD-1 
IHD-3 

IHB 

IHII·2 

COILS, CHOKES, & INDUCTORS 1800 

HIGH CURRENT 
FILTER INDUCTORS 

FEATURES 

FEATURES 

• Printed circuit mounting 

• Pre-tinned leads 

TYPICAL APPLICATIONS 
Noise filtering for switching regulators, 
power amplifiers, power supplies and 
SCR or Triac control circuits, 

FEATURES 

• Printed circuit mounting 

• Pre-tinned leads 
• Low cost construction 
• For use with switching power supplies 
• Protected by polyolefin sleeve 

/ FEATURES 

• Printed circuit mounting (axial leads) 

• Protected by polyolefin sleeve 
• Pre-tinned leads 
• High saturation bobbin used allowing high 

inductance with low DC resistance 

DIMENSIONS 

S~EMATIC 

·Dlmensions shown represent Model IH-3 which is one of 24 available models 
with current ratings from 5 to 24 amps. For complete information, 
contact factory or write for a MagnetiC Components Catalog. 

SCHEMATIC 

311 

==r *.475 [12.06J , 
"Dimensions shown represent Model IHA-l0l which is one of 20 
models available w~h current ratings from 1.410 9.3 amps. 

MODEL A 
(Max.) 

B 
(MaL) 

• Inductance: Measured at 1 KHz with no DC current IHO-1 .250 [6.35] .650 [16.51] 
• Temperature Range: -55°C to +105°C 

FEATURES 

• Printed circuit mounting 
• Wide r,ange of inductance and current ratings 
• Pre-tinned leads 
• Optional insulating covering and printing 

aVailable at additional cost 

• Inductance: Measured at 1 KHz with no 
DC current 

• Temperature Range: -55°C to +130°C 

FEATURES 

IHB-l 

IHB-2 

IHB-3 

IHB-4 

IHB-5 

IHB-6 

• Totally encapsulated using a potted flame-resistant shell 
• Pre-tinned leads • Printed circuit mounting 
• DeSigned to meet MIL-T-27 specifications 
• Inductance: Measured at 1 KHz with no DC current 

IHO-3 .453 [11.51] .900 [22.86] 

B C D 
(Max.) (Max.) (Max.) 

.660 116.76] .840 121.34] .16214.11] .115 [2.92] 

.625 120.95] .840 [21.34] .162 [4.11] .115 [2.92] 

1.100 [27.94] .840 121.34] .16214.11] .115[2.92] 

1.600 140.64] 1.030 126.16] .250 [6.35] .175 [4.44] 

1.600 140.64] 1.450 [36.83] .250 [6.35] .17514.44] 

2.000 [50.80] 1.500 138.10] .330 18.38] .160 14.06] 

.500:!:.015 
L-- 1.ooo:!: .015 ----I [12.7!.O.381J QI- 125.4±0.3811 I, Q~ 

.56 Max. .150 (3.81) 

, J1221 I'71 
.250±.O,:C~~;n· Typ. II! 

.500:!:.015 [S.35:!:O.381] ~ ~ 

• Insulation Strength: 10 Megohms minimum. (12.7:!:O.3Bl] ~ t't'&:!:;~~~a. 

• Temperature Rating: Continuous operation at 
temperatures between -55°C and +125°C 

CONTACT: DALE ELECTRONICS, INC. E. Hwy. 50, P.O. Box 180, Yankton, SO 57078-0180 • Phone (605) 665-9301 
; 
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1800 COILS. CHOKES. & INDUCTORS 1800 

Toroidal Transformers 
M __ i'jt_a~~_a_nd_c_o_m_m_er_C_ja'~~~~~~~~~~~_and Inducto~ 

TOROIDAL INDUCTORS 

• Light dimming reactors 

• High Q inductors MPP and 
powdered iron 

• Switch mode inductors 

• Custom LC networks 

COMMERCIAL 
• High quality 
• Large selection 
• Competitive prices 

TOROIDAL TRANSFORMERS ENGINEERING - experienced 

• Power transformers SO/60Hz 

• Power transformers 400Hz 

• Switch mode transformers to 
500 KHz 

• Pulse transformers 

• Data buss transformers 

MILITARY 

engineers available to discuss 
your requirements. Inspection 
System approved to MiI-I-4S208 
Listed on the current QPL-27 . 

• Experience - over 20 years on programs such 
as B1 B, F16, JTIDS, Space Shuttle, etc. 

• Facilities - modern efficient plant 
• Sizes from subminiature to 100 Ibs. 
• Offshore facilities tor large production runs 

" . I 

•

i ~ 
... ,~,:.'~" . 

CUSTOM ORDERS WELCOMED 
Depend on EWC for quality components, delivered on time. Put more 
than 25 years experience making quality components to work for you. 
Call or write EWC today. 

THE CHOICE FOR MAGNETIC COMPONENTS 
725 FEDERAL AVENUE, KENILWORTH, NJ 07033 e ~® 

(908) 245·3200 800-526-4048 TWX 71 ()'996-5993 FAX 908 245 8430 ~~~INC. 
EEM 1991 For manuracturers' sales offices. see yellow pages A·1201 



1537-00 
1537-02 

2500-00 1537-04 
2500-02 

1025-02 1537-06 2500-04 2890-04 2.2 60 7.9 
1025-04 Y 1537-07 

Y 2500-06 A 2890-06 2.7 60 7.9 ..,. 
1025-06 d. 1537-08 ..,. 2500-08 A 2890-08 3.3 60 7.9 

d. 2500-10 A 1025-08 0 1537-10 
2890-10 3.9 60 -7.9 1025-10 ::J 1537-12 u 2500-12 A 7.9 0 1537-14 ::J 2890-12 4.7 60 1025-12 z 0 2500-1 A 2890-14 5.6 60 7.9 UJ z I 1537-16 UJ 2500-15 A 

.1025-14 "- 1537-18 I 
2890-16 6.8 60 7.9 "- 2500-16 A 1025-16 1537-20 

2500-18 A 2890-18 8.2 60 7.9 1025-18 
1537-22 2500-20 A 2890-20 10.0 60 7.9 

1025-20 1537-24 
2500-22 A 2.5 1537-26 A 2890-22 12.0 40 
2500-24 2890-24 15.0 40 2.5 

1·025-22 1537-28 2500-26 A 2890-26 18.0 40 2.5 
1025-24 2500-28 A 
1025-26 2500-30 B 1537-30 

2500-32 B 2890-28 22.0 50 2.5 
1025-28 1537-32 

2890-30 27.0 45 2.5 
1025-30 1537-34 2500-34 B 

2890-32 33.0 60 2.5 
'1025-32 2500-36 B 1537-36 

2500-38 B 1537-38 2890-34 39.0 55 2.5 1025-34 Y 1537-40 2500-40 B 2890-36 47.0 65 2.5 1025-36 0 
2500-42 B '2890-38 56.0 65 2.5 1025-38 ~ 1537-42 
2500-44 B 1537-44 

2890-39 68.0 75 2.5 1025-40 z 1537-46t 2500-48 B 0 
B 2890-40 82.0 75 2.5 1025-42 Q; 1537-47 2500-48 

2890-42 100.0 75 2.5 1025-44 2500-50 B 
1537-48t 
1537-50t 2500-52 B 2890-44 120.0 95 0.79 1025-46 12.0 

2500-54 B 1025-48 15.0 1537-51 2500-56 C 1025-50 18.0 1537-52t 
Series 2500 Unshielded 1537-54 2500-58 C 

1025-52 22.0 2500-60 c 
Physical Parameters 1025-54 27.0 1537-56 39.0± y 

2500-62 C 1537-58 43.0± 0 
Mold Size A 

33.0 1537-60 47.0± ~ c 
01 ........ 1025-56 

2500-64 C 1025-58 39.0 1537-62 51.0± z 
C ± .010 Inches .190 .215 .240 0 2500-66 ±.25 mm 14.831 15.461 16.101 1025-60 47.0 1537-64 56.0± Q; 

1537-66 62.0± 2500-68 c Langill 1025-62 56.0 2500-70 C ± .010 Inches .440 .560 .740 
1025-64 68.0 1537-68 68.0± 2500-72 C ±.25 mm [11.181 114.221 118.801 
1025-66 82.0 1537-70 75.0± 

C I.eId~pe" Size 1537-72 82.0± 2500-74 
Inchas± .002 'AWG1J22 AWG#21 AWG#20 1025-68 100.0 2500-76 C 

TCW .025 TCW.028 TCW.032 Y 1537-74 91.0± 1025-70 120.0 0 1537-76 100.0± ±.051 mm [.6351 1.7111 1·8131 1025-72 150.0 ~ 1537-78 110.0± 
1025-74 180.0 .79 UJ 1537-80 120.0± Series 1025 & 1026 Unshielded Military Specifications: 
1025-76 220.0 .79 t:: 

1537-82 130.0 ± Physical Parameters MS-90539 (LT10K) a: 
1025-78 270.0 .79 a: 1537-84 150.0± Inches Millimeters MS-90540 (LT10K) UJ 

u.. 
.79 Length .250±.010 [6.35±.25) MS-9054l (LTlOK) Core Material Iron 1025-80 330.0 .79 1537-86 160.0.± 

1025-82 390.0 .79 1537-88 180.0± .79 Diameter .095±.010 [2.41±.25) 
1025-84 470.0 .79 1537-90 200.0 ± .79 Lead Size AWG 

1537-92 220.0 ± .79 #24 lCW: .020±.0015 [.508± .038) Series 2890 Unshielded 1025-86 560.0 .79 
1537-94 240.0 ± .79 

Physical Parameters 1025-88 680.0 .79 
Military Specifications: 1025-90 820.0 .79 Inches Millimeters 

1025-92 1000.0 .79 
UNSHIELDED RF COILS 

MS-75083 (LT4K) Length .900±.010 [22.86±.25) 
MS-75084 (LTlOK) . Diameter .280±.010 [7.11±.25) Coils range in value from. 022",H MS-75085 (LT10K) Lead Size AWG 1026-00 50 through 1O,OOO",H. SpeCial values, 

#21 lew: .028±.002 [.711±.051) 1026-02 25 Y tighter tolerances and sizes are also 
1026-04 25 '" Military Specifications: d. available on a custom design basis. Series 1537 Unshielded MS-75l03 (LTlOK) 1026-06 25 0 Coils .can also be supplied in open 

Physical Parameters MS-9ll89 (LT4K) 1026-08 25 ::J construction or with reel tape 
1026-10 25 0 Inches Millimeters z packaging of axial leaded coils to our UJ Length .373±.010 [9.53±.25] I standard or to your specification. 1026-12 25 "- Diameter .156±.010 [3.96±.25] 
1026-1 25 Lead Size AWG 

1t22lCW: .025±.002 1.635± .051) 

Military Specifications: 
MS-14046. (L TlOK) For complete information call your local 
MS-18l30 (LT4K) Delevan/SMD Distributor or Representative 
MS-90538 (LT1 OK) listed in the yellow pages or contact the 

factory direct (716) 652-~O, 
FAX (716) 652-4814. 

A·1202 For manufacturers' sales offices, see yellow pages EEM 1991 



1800 

2534·06 
2534·08 
2534·10 

2534·12 
2534·14 
2534·16 

2534·18 
2534·20 
2534·22 

2534·24 
2534·26 
2534·28 

2534·30 
2534·32 
2534·34 

2534·36 
2534·38 
2534·40 

2534·42 
2534·44 
2534·411 

2534·48 
2534·50 
2534·52 

2534·54 
2534·56 
2534·58 

2534·60 
2534·62 
2534·64 

2534·66 
2534·68 
2534·70 

2534·72 
2534·74 
2534·76 

Series 2534 Unshielded 
Physical Parameters 

UJ 
l
ii: 
cr: 
UJ 
u.. 

Inches 
Height .345 Max. 
Diameter .25±.010 

Millimeters 
[8.76 Max.] 
[6.35±.25] 

Lead Size AWG 
#24 lCW: .020±.OO15 [.5OB± 

ER Series MIL·&-39010 
Eslabllshed Reliability 
Inductors -

(For All HI·REL Applications) 

ER ·1641 
MIL-C-390lO I 01 (.10 "H·.82 pH) 
MIL·C-39010 102 (.91 "H·12.0 "HI 
ER ·1537 
MIL-C-39010 I 06 (15 "H-4.7 "HI 
MIL·C-39010 I 07 (5.1 ~·33 "H 
ER ·1025 
MIL·C·39010 I 08 (.10 "H·1.00 "HI 
MIL·C·39010 I 09 (1.1 "H·27.0 "HI 
MIL·C-39010 110 (30 "H-1000 "H 
SN10 HI· Tlmp Solder 
Approved through failure rate R .01%11000 
hrs. Contact yOur distributor or Delevan Rep 
for details. 

EEM 1991 

MOLDED RF COILS-SHIELDED 
Coils are electromagnetically shielded 

with inductance values of .1/LH through 
10,OOO/LH. Inductance Tolerances 

of ±5% are available by special request. 
Shielded coils reduce magnetic coup· 
ling between components and should be 
used only where coupling problems 
exist, since cost is normally higher 

LCR SERIES RF COILS 
a unique series of inductors designed 
for overseas manufacturers who wish to 
eliminate problems when correlating 
inductance values of coils manufactured 
to a·Meter specifications (according to 
U.S. military requirements) when they 
are measured on an HP impedance 
analyzer or LCR meter Equivalent 
Domestic Use Part Numbers include: 
Series No. 1025, 1026, 1537, 1840, 
& 2500. 

H~I: D 
I~ A~I -::> C 1'""-

mROIDAL INDUCmRS 
Series 2020 

Tut 
Del .... Inductlw 

Part Number M icrohenrles 

2020·00 .10±10% 55 25 
2020·02 .12±10% 60 25 
2020·04 .15±10% 60 25 

2020·06 .18±10% 60 25 
2020·08 .22±10% 65 25 
2020·10 .27±10% 65 25 

2020·12 .33±10% 65 25 
2020·14 .39±10% 65 25 
2020·16 .47±10% 65 25 

2020·18 .56±10% 70 25 
2020·20 .68±10% 70 25 
2020·22 .82±10% 70 25 

2020·24 1.0 ± 5% 70 25 
2020·26 1.2 ± 5% 60 7.9 
2020·28 1.5 ± 5% 60 7.9 

2020·30 1.8 ± 5% 60 7.9 
2020·32 2.2 ± 5% 60 7.9 
2020·34 2.7 ± 5% 60 7.9 

2020·36 3.3 ± 5% 60 7.9 
2020·38 3.9 ± 5% 60 7.9 
2020·40 4.7 ± 5% 60 7.9 

2020·42 5.6 ± 5% 60 7.9 
2020·44 6.8 ± 5% 60 7.9 

0925·101 
0925·121 
0925·151 

0925·181 
0925·221 
0925·271 

0925·331 
0925·391 
0925·471 

0925·561 
0925·681 
0925·821 

0925·102 
0925·122 
0925·152 

0925·182 
0925·222 
0925·272 

0925·332 
0925·392 
0925·472 

0925·103 
0925·123 
0925·153 

0925·183 
0925·223 
0925·273 

0925·473 

0925·563 
0925·683 
0925·823 

0925·104 
0925·124 
0925·154 

0925·184 
0925·224 
0925·274 

0925·334 
0925·394 
0925·474 

0925·564 

.10 

.12 

.15 

.18 

.22 

.27 

.33 

.39 

.47 

.56 

.68 

.82 

1.00 
1.20 
1.50 

1.80 
2.20 
2.70 

3.30 
3.90 
4.70 

5.60 
6.80 
8.20 

10.0 
12.0 
15.0 

18.0 
22.0 
27.0 

33.0 
39.0 
47.0 

56.0 
68.0 
82.0 

100.0 
120.0 
150.0 

180.0 
220.0 
270.0 

330.0 
390.0 
470.0 

560.0 

54 
52 
50 

49 
47 
46 

44 
42 
41 

41 
39 
38 

37 
40 
41 

43 
45 
48 

49 
50 
53 

54 
55 
55 

57 
36 
38 

40 
40 
40 

41 
42 
44 

44 
45 
45 

40 
31 
33 

33 
35 
37 

40 
38 
36 

36 

2020·46 8.2 ± 5% 60 7.9 Series 0925 Shielded 

10.0 ± 5% 60 7.9 
Physical Parameters 

Inches 
I----..J....---~_-'-_ _I Length .250± .010 

Diameter .095± .010 
Lead Size AWG 

25.0 
25.0 
25.0 

25.0 
25.0 
25.0 

25.0 
25.0 
25.0 

25.0 
25.0 
25.0 

25.0 
7.9 
7.9 

7.9 
7.9 
7.9 

7.9 
7.9 
7.9 

7.9 
7.9 
7.9 

7.9 
2.5 
2.5 

2.5 
2.5 
2.5 

2.5 
2.5 
2.5 

2.5 
2.5 
2.5 

2.5 
.79 
.79 

.79 

.79 

.79 

.79 

.79 

.79 

. .79 

Millimeters 
[6.35± .25] 
[2.41 ±.25] 

#24 TCW: .020±.0015 [.508±.038[ 

1~~~~~~l!!!i!~~L_--1 Coupling 3% Max. 
.f-"::::'-+====~::+-=;:=::';:'~-I Core Material 

Dash No. Core 
·101 thru ·104 Iron 

.L-=--'-.:..:..::.=--_.!:::.:=.!....L..:..:.::....--'!:C..:..::!...II ·124 thru ·564 Ferrite 

Sleeve 
Iron 
Ferrite 

1641·101 
1641·121 
1641·151 

1641·181 
1641·221 
1641·271 

1641·331 
1641·391 
1641·471 

1641·561 
1641·681 
1641·821 

1641·102 
1641·122 
1641·152 

1641·182 
1641·222 
1641·272 

1641·332 
1641·392 
1641·472 

1641·562 
1641·682 
1641·822 

1641·103 
1641·123 
1641·153 

1641·183 
1641·223 
1641·273 

1641·333 
1641·393 
1641·473 

1641·563 
1641·683 
1641·823 

1641·104 100 
1641·124 120 
1641·154 150 

1641·184 180 
1641·224 220 
1641·274 270 

1641·334 330 
1641·394 390 
1641·474 470 

1641·564 560 
1641·684 680 
1641·824 820 

1641·105 1000 
1641·125 1200 
1641·155 1500 

1641·185 1800 
1641·225 2200 
1641·275 2700 

1641·335 3300 
1641·395 3900 
1641·475 4700 

Military Specifications: For complete information on all Delevanl 
MS.21426 (LT10K) SMD Division inductive components call 
MS.21427 (LT10K) your local Delevan/SMD Distributor or 

1-__________ -1 Representative listed in the yellow pages 
or contact the factory direct 

Dimensions in inches and IMillimetersl (716) 652-3600. FAX (716) 652·4814 

For manufacturers' sales offices, see yellow pages A·1203 



3443·00 1.0 
3443·04 1.5 
3443·08 2.2 

3443·12 3.3 
3443·16 4.7 
3443·20 6.8 

3443·24 10.0 
3443·28 15.0 
3443·32 22.0 

3443·36 33.0 
3443·40 47.0 
3443·44 68.0 

3443·48 100 
3443·50 120 
3443·52 150 

3443·56 220 
3443·58 270 
3443·60 330 

3443·64 470 
3443·68 680 
3443·72 1000 

3443·76 1500 
3443·80 2200 
3443·84 3300 

3443·88 4700 
3443·92 6800 
3443·94 10000 

3443·98 15000 

Physical ParametelS 
Letter Inches 

B .600 Max. 
D .870 Max. 
E .515 Max. 
F·AWGII18 TCW 

COli Material: Ferrite 

17.8 
16.2 
15.0 

14.0 
13.0 
12.5, 

10.0 
8,5 
6.5 

5.5 
4.5 
4.0 

3.3 
3.0 
2.7 

2.2 
1.95 
1.7 

1.6 
1.3 
1.0 

.84 

.69 

.55 

.45 

.36 

.33 

.26 

Millimeters 
[15.27] Max. 
[22.14] Max. 
[13.10] Max. 

CUmlnl Rallng: Based on continuous 
operation at room temperature. Derating is 
required at elevated ambient temperatures. 
Consult factory for details. 

MICRO-i'" INDUCTORS are available in a 
variety of inductance ranges. A number of 
low profile styles are provided for use on 
thick film hybrid packages. Inductive values 
with tighter tolerances and a variety of 
optional termination materials are available 
for specialized applications. Parts are 
available with ribbon leads, rellow solder 
pads or in a wire bondable pad configuration. 
Series 103 1105 
Dim. Inches Millimeters 
A .100±.010 [2'54± ,25] Max. 
B .100±.010 [2·54±·25] 
C .075 Max. [1·91 Max.] 

Mechanical Configuration: 
1) Series 103 and Series 105 Units are 

epoxy encapsulated 
2) Contact areas for rellow soldering are 

gold plated per MIL-G·45204 Type 
I·Grade A 

3) Internal connections are thermal 
compression bonded 

Cul1'IInI Raling aI 900C AMB. 35°C Rise 

Terminalion Finish Dptions Gold over Nickel 
(Standard). Tin/Lead over Nickel: Palladiuml 
Silver 

A·1204 

103·220(*) 
103·270K 
103·330(*) 
103·390K 

103·391K .39 ±10% 
103·471K .47 ±10% 
103·581K .58 ±10% 
1 03·681 K .58 ±10% 
103·821K .82 ±10% 
103·102K 1.0 ±10% 
103·122K 1.2 ±10% 
103·152K 1.5 ±10% 
103·182K 1.8 ±10% 
103·222K 2.2 ±10% 
103·272K ±10% 

±10% 
±10% 
±10% 

±10% 
±10% 
±10% 
±10% 

.39 ±10% 

.1f7 ±10% 

.56 ±10% 

.68 ±10% 

.82 ±10% 
1.0 ±10% 

Military Specifications: 
Series 103 MIL-C-83446/4 
Series 105 MIL-C-83446 

Notas: 

50 

25 

22 
22 
22 

22 
22 
22 
22 

24 
7.9 

24 
24 
24 

7.9 

2.5 

35 
25 

35 
35 
35 
30 
30 

7.9 

1) Designed specificaily for renow 
soldering and other high temperature 
processes with metalized edges to 
exhibit solder fillel 

2) Series 105 Micro·i inductors utilize a 
powdered iron core for improved 
temperature stability 

50 

25 

1010-221 .22 25 
1010-271 .27 25 
1010-331 .33 25 

1010-391 .39 22 
1010471 .47 22 
101D-561 .56 22 

101D-B81 .68 22 
101D-B21 .82 22 
1010-102 1.0 22 

1010-122 1.2 22 
1010-152 1.5 22 
1010·182 1.8. 22 7.9 

1010-222 2.2 22 
1010-272 2.7 24 
1010-332 3.3 24 
1010-392 3.9 24 
1010-472 4.7 24 
1010-562 5.6 22 
101()'682 6.8 22 7.9 
101D-B22 8.7 22 
101()'103 10.0 24 

1010-123 12.0 25 
1010-153 15.0 25 
1010-183 18.0 25 2.5 
101()'223 22.0 25 
1010-273 27.0 25 

Series 1210 Shielded 

1210·181K 30 
1210-221K 30 
1210-271K 30 
1210-331K 30 25.0 
1210-391K 30 
1210-471K 30 
121D-561K 
121D-681K 
121D-621K 

1210-122K 1.2 30 
121 ()'152K 1.5 30 
121 ()'182K 1.8 30 
121 ()'222K 2.2 30 
121 ()'272K 2.7 30 
1210-332K 3.3 30 7.9 
1210-392K 3.9 30 
1210-472K 4.7 30 
1210-562K 5.6 30 
1210-562K 6.8 30 
121Q.822K 8.2 30 
121()'103K 10.0 30 
121()'123K 12.0 30 
121()'153K 15.0 30 
1210-183K 18.0 30 
121 ()'223K 22.0 30 
1210-273K 27.0 30 

33.0 30 2.5 
121Q.393K 39.0 30 
1210-473K 47.0 30 
121().563K 56.0 30 
121D-683K 68.0 30 
121()'B23K 82.0 30 
121()'104K 100.0 30 

For manufacturers' sales offices, see yellow pages 

.33 30 

.39 30 
30 

1812·222K 2.2 50 
1812·272K 2.7 50 
1812-332K 3.3 50 

1812·392K 3.9 50 
1812472K 4.7 50 
1812-562K 5.6 50 
1812-562K 6.8 50 
1812-822K 8.2 50 
1812·103K 10. 50 

1812·123K 12. 50 
1812·153K 15. 50 
1812·183K 18. 50 

1812·223K 22. 50 
1812·273K 27. 50 
1812·333K 33. 50 

1812·393K 39. 50 
1812473K 47. 50 
1812-563K 56. 50 

1812·6B3K 68. 50 
1812·823K 82. 50 
1812·104K 100. 50 
1812·124K 120. 40 
1812·154K 150. 40 
1812·1B4K 180. 40 

1812·224K 220. 40 
1812·274K 270. 40 
1812-334K 330. 40 

1812-394K 390. 40 
1812474K 470. 40 
1812-564K 560. 30 

For values above 560~H, consult lactory. 

SerIes 1010 Physical Paramel8l11" 
Dimensions" Incbes Mlilimalel1l 

A .100 12.54) 

B .085 [2.16) 

C .095 [2.41) 

Series 1210 PhysIcal Parametel1l" (Shielded) 
Dimensions" .IMhas Mlillmatal1l 

A .118 [3.0) 

B .081 [2.1] 

C .085 [2.2] 

Series 1812 Physical Paramelel1l" 
Dlmanslons" Inches Mlilimalel1l 

A .17 [4.4] 

B .12 13.2) 

C .12 [3.2) 

Laser marking is used 10 identify all DelevanlSMD inductors 
"Nominal dimensions over end caps are approximate and 
for reference only. 
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251D-ooK 
251D-02K 
251D-04K SJ 
251D-06K --' 

0 
251D-08K z 

w 
251D-l0K :r: 

Il. 
251D-12K 
251D-14K 
2510-16K 
2510-18K 
251D-2OK 
251D-22K 
2510-24K 1.0 
251D-26K 1.2 7.9 
2510-28K 1.5 7.9 
251D-30K 1.8 7.9 
2510-32K 2.2 7.9 
251D-34K 2.7 7.9 

251D-36K 3.3 7.9 
251D-38K 3.9 7.9 
251D-40K 4.7 7.9 
251D-42K 5.6 7.9 
251D-44K 6.8 7.9 z 

0 
251D-46K 8.2 7.9 Q:; 

251D-48K 10. 7.9 
251D-50K 12. 2.5 
251D-52K 15. 2.5 
251D-54K 18. 2.5 
251D-56K 22. 2.5 
251D-58K 27. 2.5 
251D-60K 33. 2.5 
251o-&2K 39. 2.5 
251o-&4K 47. 2.5 

251o-&6K 56. 2.5 
251o-&8K 68. 2.5 
2510-70K 82. 2.5 

251D-72K. 100. 2.5 
251D-74K 120. .79 
251D-76K 150. .79 
251D-78K 180, ,79 
2510-80K 220. ,79 
251D-82K 270, ,79 w 
251D-84K 330, .79 f-a: 
251D-88K 390, .79 a: 

w 251D-68K 470. .79 u.. 
251D-90K 560. .79 

251D-92K 680. .79 
2510-94K 820. .79 
251D-96K 1000, ,79 

Series 2510 Unshielded 
Dimensions Inches Millimeters 

A ,235 to ,255 15,97 to 6,481 
8 ,090 to ,110 12,29 to 2,791 

Dimensions ''fJi' and "8" include measurements over end caps 
and are approxima1B for reference only, 

Series 1330 Unshielded 
SerIes 1331 Shielded 
Dimensions Inches Millimeters 

A .125 to .145 13.18 to 3,681 
8 ,300 to .320 17.62 to 8,131 

Dimensions ''fJi' and "8" include measurements over end caps 
and are approximate for reference only. 

Shielded 
Coupling 3% Max, 
Core Material DASH NO, CORE SLEEVE 

-101 thru- 104 Iron Iron 
-124 thru- 564 Ferrite Ferrite 

Dimensions in inches and IMillimetersl 

EEM 1991 

1330-94 1331-101 
1330-96 1331-121 
1330-00 1331-151 

SZ 1330-02 

~ 
1331-181 

1330-04 1331-221 
1330-06 <.) 1331-271 

1330-OS ::J 
1331-331 0 

1330-10 z 1331-391 w 
1330-12 :r: 1331-471 

"-
1330-14 1331-561 
1330-16 1331-681 
1330-18 1331-821 
1330-20 1331-102 
1330-22 7.9 1331-122 
1330-24 7.9 1331-152 
1330-26 7.9 1331-182 

1330-28 7.9 1331-222 
1330-30 7.9 1331-272 
1330-32 7.9 1331-332 
1330-34 7.9 1331-392 
1330-36 7.9 SZ 

1331-472 0 

1330-38 7.9 ~ 1331-562 
1330-40 7.9 z 1331-682 
1330-42 7.9 0 1331-822 
1330-44 7.9 Q:; 

1331-103 
1330-46 2.5 1331-123 
1330-48 2.5 1331-153 
1330-50 2.5 1331-183 
1330-52 2.5 1331-223 
1330-54 2.5 1331-273 
1330-56 2.5 1331-333 
1330-58 2.5 1331-393 
1330-60 2.5 1331-473 
1330-62 2.5 1331-563 
1330-64 2.5 1331-683 
1330-66 2.5 1331-823 
1330-68 2.5 1331-104 
1330-70 .79 SZ 1331-124 1330-72 ,79 0 1331-154 1330-74 .79 >= 1331-184 2-
1330-76 ,79 w 1331-224 1330-78 .79 f-

0: 1331-274 1330-80 ,79 a: 1331-334 w 
1330-82 ,79 u.. 

1331-394 1330-84 ,79 
1330-86 ,79 1331-474 

1331-564 
1330-88 .79 
1330-90 ,79 
1330-92 .79 

SURFACE MOUNT INDUClORS 
Coils are available in unshielded designs with inductance values 
ranging from ,010"H thru 1,000 "H± 10%, Shielded versions to 
reduce magnetic coupling between componen1S are available 
from ,010"H to 560 "H ± 10%, Closer inductance tolerances 
are available on special order. 
Their rectangular ouUine package with symmetrical orienta~on 
is ideal for automatic indexing and assembly methods. Their 
parallel flat surfaces are well adapted to all methods of vacuum 
pickup and indexing, Coils can be supplied in bulk or reel tape, 
Delevan/SMD components are compatible with all state-of-the· 
art attachments and soldering methods, Standard metalized 
ends are solder coated copper, 
They are molded in thermally stable flame retardant epoxy 
resin, High temperature solder is used for intemal joints to 
insure maximum reliability during assembly and attachment 
operations, 
Dur inductors are made in accordance with the basic 
requirements of MIL -C-83446. 

For manufacturers' sales offices, see yellow pages 

Many of the electrical parameters for new or prototype prod
ucts have been calculated and are to be used tor reference 
only, Please consult our current catalog or contact our factory 
when critical design data are required. 
SMD Inductors are covered by 
U"S, Patent Nos, 4,801,912; 4,914,804 and 4,934,048 
Laser marking is used to identify all Delevan/SMD inductors 

AMERICAN PREcIsION INDUSTRIES 
Electronic Components Group 
DELEVAN/SMD DIVISIONS 

For complete information on all Delevan/SMD Divisions 
inductive components call your local Delevan/SMD Distributor 
or Representative listed in the yellow pages or contact the 
factory direct (716) 652-3600, FAX (716) 652·4814 

A·1205 



WE SPECIALIZE IN ... 
• RF Molded Chokes 
• RF Coated 'Chokes 
• Adjustable RF Coils 
• Insert Molded Coils 
• Ferrite Beads 
• Horizontal Width Coils 
• Toroid Coils 

COMMON MODE FILTER 
• EE or EI Ferrite Core: 

13m/m, 16m/m, 19m/m, 25m/m, 
30m/m & 35m/m. . 

• UU Ferrite Core: 
10.5m/m, 15m/m, 17m/m, & 20m/m. 

• Withstand: 3750V AC between windings. 

TRANSFORMERS 
• Common Mode Filters 
• Driver Transformers 
• Switch Mode Transformers 

SWITCH MODE 
TRANSFORMER 
• EE or EI Ferrite Core: 

35m/m, 40m/m, & 42m/m. 
• Frequency Range: 1 0~250 KHZ & up. 
• Power Range: 1-300 watts 

RECTIFIERS 
• General & High Voltage Diodes 
• Bridge Assemblies 
• Schottky Diodes 
• Super Fast Recovery 

DRIVER TRANSFORMER 
• EE or EI Ferrite Core: 

13m/m, 16m/m, 19m/m, 25m/m, & 
35m/m. 

• Frequency Range: 10-250 KHZ & up. 

ALL MEET VDE, IEC, UL & CSA, 

9301-101 JORDAN AVENUE • CHATSWORTH, CA 91311 • TEL: (818) 709-9888 • FAX: (818) 709-9897 

A·1206 For manufacturers' sales offices, see yellow pages EEM 1991 



1800 COILS, CHOKES, & INDUCTORS 

__ GC INTERN.AJ"IONAL, INC. 

• 
Products 
• Chip Bead/Inductor • Ferrite Cores for Transformer 
• High Q Chokes • Axial Leaded 
• Molded RF Chokes • Molded Shielded 
• Peaking Coils • Wide Band 
• Balun Coils • Wall Mount/Plug in 
• TelCom Transformers Power Supply 
• Audio Transformers • Power Transformers 
• Delay Lines • Power Chokes 
• Lan Filter/Transformer • DC/DC Converter 

1800 

GC International is a worldwide 
manufacturer of custom and off 
the shelf inductive products. 
Our reputation has been built 
by offering our customers low 
prices, high quality and prompt 
service. Our trained technical 
sales staff is ready to assist in 
your design and component 
selection. Our engineers 
quickly and efficiently handle 
even the most complex 
designs. Our quality assurance 
people here in the States and 
offshore have won praises from 
many leading OEM customers. 
Our new, expanded headquar
ters allows us to better serve 
your needs by providing imme
diate sample and prototype 
design ,short production run 
capability and an enlarged 
warehouse to stock your items 
for JIT delivery. When you are 
sourcing inductive products 
remember GC is "DEDICATED 
TO EXCELLENCE." 

Designed for: • Switching Power Supplies • Automotive Circuits 
• EMIIRFI Filters • Audio/Matching Circuits 
• Telecommunications Circuits • Basic Power Circuits 

Ferrite Cords and 
Ferrite Beads 
Ferrite is used as an attenua
tor of unwanted EMIIRFI. GC 
manufactures ferrite material 
in many forms including 
cores, its own ferrite material 
and therefore is the envy of 
the industry for low lead 
times. Raw material is also 
available to end users. 

Power Supplies and 
Adapters 
GC offers a full line of linear 
power supplies, single and 
multiple output, up to 300 
watts. These include custom 
and off the ~helf designs. GC 
also offers complete line of 
AC/DC adapters, most with 
UL and/or CSA approvals. 
Custom designs are also 
encouraged. 

__ GC INTERNATIONAL, INC. 
610 Presidential Drive, Suite 102, P.O. Box 851198, 
Richardson, Texas 75085-1198 Phone 214-234-3240 FAX 214-234-2563 

EEM 1991. For manufacturers' sales offices, see yellow pages 

DC/DC Converters 
GC has a complete line of 
DC/DC converters for use 
in computer systems, tele
communication systems, 
precision control systems, 
microprocessor applications, 
and local area networks. Out
put powers range from 0.5 
watts to 30 watts. Call us for 
your custom applications and 
designs. 

A·1207 
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NEW Surface Mount Inductors. Miniature High 
Current Chokes • Low Cost Toroidal Inductors 

• Bobbin Core Chokes and an 
extensive line of custom and 

standard magnetic components. 
1. SURFACE MOUNT INDUCI'ORS 
Encapsulated SMls of superior quality and high 
reliability. 93 inductance values available in both 
10% and 5% tolerances, also close tolerances in all 
values. 8mm tape and reel packaging for automated 
applications. 
2. MINIATURE HIGH CURRENT CHOKES 
GA-10 series, 38 inductance values 10 JtH to 100 mHo 
GA-30 series, '!l inductance values 10 JtH to 10 mH. 
Manufactured with heat-shrinkable flame retardant 
tubing and high resistivity Ferrite coil form. GA-20 
and GA-40 series, 37 inductance values 10 JtH to 
10 mHo Produced with heat shrinkable, flame retardant 
tubing and Ferrite coil form. 
3. LOW COST mROIDAL INDU&mRS 
GT series, basic coil and mounting base models. 
Low loss powdered iron cores. Mounting base meets 
flame retardant requirements of UL 94V-0. Inductance 
values, 25 JtH to 450 JtH. 
4. ENCAPSULATED mROIDAL POWER CHOKES 
MPP core, vertical and horizontal models designed 
for printed circuit mounting. Pre-tinned leads. Inductance 
rating from 10 JtH to 1000 JtH. Current rating from 
1.0 amps to 10.0 amps. 
5. BOBBIN CORE CHOKES 
Epoxy insulated cores. Designed for switching power 
supply applications. Inductance range 3.3 JtH to 
15,000 JtH. Current ratings from 0.80 amps to 'lJ.0 amps. 
6. RF MOLDED AND SHIELDED CHOKES 
Manufactured to MIL-C-15305 standards. Inductance 
values from .10 JtH to 10,000 JtH. Standard series 
for both a-meter and LCR bridge testing. 
7. mROIDAL INDUCI'ORS 
Vinyl coated, non-flammable. Abrasion and moisture 
resistant. High a and wide selection of a vs. frequency 
ranges. Standard inductance lOL ± 2%. Other 
tolerances available. Custom designs available. 
B. mROIDAL POWER CHOKES 
MPP core, high current filter chokes with printed circuit 
mounting and pre-tinned leads. Inductance values 
10 JtH to 1000 JtH. Current rating 1.0 amps to 10.0 amps. 
9. COMMON MODE INDUCI'ORS 
Custom designed to your requirements. Open, 
partially or fully encapsulated construction in both 
toroidal or bobbin wound forms. 
10. TUNABLE COIL FORMS 
Wide range of printed circuit and chassis mount 
designs. Winding provided to your specifications. 

For complete information, specifications and 
rating data, phone or FAX 

GOWANDA 
GOWANDA ELECTRONICS CORP. 

1 INDUSTRIAL PLACE 0 GOWANDA, NY 14070 
PHONE 716-532-2234 0 FAX 716-532-2702 

For manufacturers' sales offices,see yellow pages EEM 1991 



COl L PRO Due T S 

Custom free-form bonded wire coils are 
a major activity at MAGNELAB. Preci
sion fixturing is the key to this capa
bility. Complex shapes are easily tooled 
with our complete array of machine tools 
including a computer-programmed mill
ing machine. Applications include: 
• Loop antennas 
• Flat magnetic drive coils 
• Planar inductors 
• Bobbinless transformer windings 
• Induction coils 

SOLENOIDS 

'\"'. 
" . -'. 

MAGNELAB is experienced in the tool
ing and volume manufacture of mini
ature solenoid coils for inductors, rod 
antennas, and flux sensors. Coils as 
small as .040 in. dia. using 50 AWG wire 
are manufactured at MAGNELAB. 

PRECISION TOROIDAL INDUCTORS 
FOR OSCILLATORS AND FILTERS 

Size Energy (a) Dimensions (in.) 
COde (Microwatt-sec,) 0 H 
0140 .34 .16 .09 
0180 .91 .22 .15 
0250 1.78 .29 .16 
0310 4.94 .35 .19 
0380 9.55 .43 .20 
0400 14.10 .45 .23 
0500 28.90 .57 .30 
0650 115,00 .74 .38 
0800 161.00 .91 .41 
0900 270.00 1.10 .48 
1060 590.00 1.20 ,63 
1300 790.00 lAO .56 

(a) calculated at 5% roil-otT of inductance with current at 
25"C. (uW - 5 = 112 mHy x Amp' x HJ3). 

(b) Mounting options: Unmounted as shown, vertical pc 
mount. or horizontal pc mount. 

(c) To order. specify, I) Inductance and current. 2) Accuracy 
(2, 5. or 10%). 3) Size code (from graph). 4) Mounting 
option. 

Please see our other pages 
in Section 5600 
A·2253·A·2257 

FERRITE HIGHLY-SHIELDED 
POT-CORE TRANSFORMERS 
AND INDUCTORS 

Size Rating (watts) (a) Inductor Energy (b) 
Code 20Khz 50Khz 100Khz (milliwatt-sec.) 
1408 1.5 2.4 3.9 .068 
1811 5,0 8.0 13.0 .23 
2213 15.0 22.0 32.0 .62 
2616 19.0 30.0 48.0 1.26 
3019 33.0 53.0 SO.O 2.75 
3622 110.0 190.0 2SO.0 5.33 
4229 280.0 430.0 650.0 14.56 

Size Dimensions (in.) Pins 
Code D H P Available 
1408 .55 .3SO .638 6 
1811 .71 ,460 .848 6 
2213 .87 ,585 ,99 6 
2626 1.04 .655 1.13 6 
3019 1.21 .770 1.42 6 
3622 1.43 .915 1.60 12 
4229 1.70 1.230 no pins 0 

(a) Power rating based on square-wave drive. 
(b) Calculated at 20% reduction in inductance with current 

at 25°C. 
(c) To order. specify, I) Input voltage and range. frequency., 

and waveform. 2) Output voltages and currents. 3) Size 
code. 4) For inductor. inductance, current. and frequency. 

7315 Red Deer Drive 
Boulder, Colorado 80301 
(303) 442-6700 FAX: (303) 447-1588 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1209 
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LODESTONE PACIFIC 
Iode-sIoneIIiidstOn/n: 1: a rock or meteorite having the magnetic property of 
attraction.' 2: sOmething that strongly attracts. 

LODESTONE PACIFIC is both 
manufacturer and distributor of 
prod uct and services for the 
magnetics segment of the elec
tronics industry. The company 
is structured to offer the highest 
quality and service and is com
mitted to quick shipment and 
scheduled delivery world-wide. 

SHEILDED COIL 
FORMS 
Lodestone Pacific manages the 
continued success of the series 
of Shielded Coil Forms formerly 
from Micrometals Catalog #2. 
Designed for high Q and high 
quality, the solderability, con
struction, handling and storage 
of these assemblies meets Mil
STD2000. 

ENGINEERING KITS 
Lodestone Pacific offers an engi
neeringkit for both the Shielded 
Coil Form and Toroid Mount 
product lines. These kits are ide
al for engineering labs and pro
totype work. 

A·1210 For manufacturers' sales offices, see yellow pages 
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Phone: (714) 630-1343 
Fax No: (714) 630-8480 
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4065 E. La Palma Ave. Bldg. "G" 
Anaheim, California, 92807 

VERTICAL TOROID MOUNTS 

COILS, CHOKES, & INDUCTORS 1800 

LODESTONE PACIFIC 

TOROID AND 
COMPONENT 
MOUNTS 
LODESTONE PACIFIC man
ages the continued growth of 
the family of component and 
toroid mounts formerly found 
in Micrometals Catalog #5. This 
dramatic product line offers a 
blend of industry standards and 
innovative mounting devices to 
keep pace with the rapidly 
changing electronics assembly 
industry. 

All mounting devices in the cat
alog are molded from materials 
rated UL94-VO and have termi
nals that meet MIL-STD 202 
method 208 for solderability. In 
addition to stocking a standard 
line of mounting devices, 
LODESTONE PACIFIC is ideal
ly positioned to find existing 
products elsewhere in the 
industry, develop joint tooling 
projects or help engineer new 
mounting configurations. 

FERRITE CORES 

LODESTONE PACIFIC is the 
Southern California sales repre
sentative for Fair-Rite Products 
Corp. of Wallkill, New York. In 
addition to factory pricing, 
delivery information and tech
nical support, Lodestone Pacific 
can offer immediate shipments 
and tightly scheduled delivery 
world-wide from our Anaheim 
warehouse. Look to Fair-Rite 
Products and Lodestone Pacific 
for ferrite cores. 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1211 
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~ MICRO!E~~ TOROIDAL INDUCTORS 

QE-MMolded 

QG-F, QI-F, QK-F, QPL-F, QTL-F 
Open Frame 

QG-MMolded 

QI-M, QK-M, QPL-M, QTL·M Molded 

QI-H, QK-H 2 studs, QPL-H, QTL-H 
4 studs Hermetic 

QE SERIES 
Ultra miniaturized with low height design. Exceptionally high "a" and wide frequency ranlle. Frequency range of OEl Series 1 
to 300 kHz; OEM, 3 to 500 kHz. Accuracy, ± 2%. Molded in epoxy resin with .020" x 2" tinned copperweld leads. Size, .450" 
dia x 285" 

QEL-M SERIES QEM·M SERIES 

Pari No. Inductance Typ.DCR 
Typ.DIsl. 
Cap.,·pF Pari No. Inductance Typ.DCR 

Typ. Diet. 
Cep.,pF 

QEL1-M 1 mH 2.1 25 QEMOS·M O.5mH 2.1 20 
QEL2·M 2 3.6 3D QEM1·M 1 3.8 30 
QELS·M 5 7.3 35 QEM2·M 2 6.2 35 
QEUD-M 10 15.8 45 QEM5-M 5 15.9 45 
QEL1S·M 15 20 45 QEM10·M 10 19 50 
QEL2S·M 25 32 50 QEMI5-M 15 42 55 
QELSD-M 50 69 50 QEM2S·M 25 88 6D 
QEL100·M 100 185 70 QEMSO.M 50 193 70 

QG SERIES 
Frequency range of OGl Series, to 20kHz; OGM Series, 2 to 100 kHz. Accuracy, ± 2%. QG·F: Open frame, microcrystalline 
wax dipped with 4" #28/lWG leads. Size .625" dia. x .281". QG·M: Molded in high temperature epoxy resin with .020" x 2" 
tinned copperweld leads. Leads may be bent downward for plug-in printed circuit use. Size, .875" dia. x .375". 

QGLSERIES QQMSERIES 
QQLS. 5mH 2.5 3D QGM1· 1 mH 1.4 22 
QQL10·· 10 5 33 QQM2. 2 2.5 25 
QQL1S· 15 8 34 QGMS· 5 8 28 
QGL30· 30 17 37 QQMlo- 10 12 31 
QQLSO· 50 28 40 QQM1S· 15 18 32 
QQL10D- 100 50 42 QQM2S· 25 30 35 
QQL2S0· 250 130 46 QOMSO. 50 52 37 
QOLSOO· 500 290 48 QOM100· 100 115 39 
QQL1000. 1.0 H 530 51 
·QQL1S00· 1.5 825 53 

QI SERIES 
Frequency range to 20 kHz; accuracy, ± 2%. Qil-M: Molded in high temperature epoxy with silver plated turrellugs. Size, 
1.187" dia. x .50". Qil-H: Hermetically sealed in metal case with Teflon terminals. Size, 1.062" x .50" x 1.219". Qll-l': Open 
frame. Microcrystalline wax dipped with 4" #28 plastic leads. Size, 1" dia. x .406". 

QILSERIES 
QILS- 3mH .73 38 QIL1SD- lSOmH 34 50 
QIL5- 5 1.1 38 QIL2S0· 250 55 63 
QIUD- 10 2.1 40 QILSOO· 500 95 55 
QILI5· 15 3.3 42 QIL1000- 1.0 H 210 57 
QIL25- 25 5.3 45 QIL1S00· 1.5 335 69 
QILSO· 50 11 47 QIL2S00· 2.5 650 81 
QIL100· 100 . 22 49 

QK SERIES 
Frequency range of OKL Series to 10 kHz; OKM Series,S to 50 kHz. Accuracy, ± 2%. QK·F: Open frame, microcrystalline wax 
dipped; 4" #28/lWG leads. Size, 1.25" dia x .625". QK-H: Hermetically sealed with Teflon terminals. Size, 1.469" x .781" x 
1.734". QK-M: Molded in high temperature epoxy resin, silver plated turret lugs. Size, 1.375" dia. x .75"; #8 clearance hole. 

QKLSERIES 

QKLS· 5mH .62 6D QKL2S0· 250mH 28 87 
QKL10· 10 1.1 68 QKlSOo- 500 63 91 
QKL1S· 15 1.7 68 QKL1000· 1.0 H 110 96 
QKL25· 25 2.8 72 QKL1S00· 1.5 175, 98 
QKLSO. 50 6 76 QKL2S00· 2.5 275 103 
QKL100· 100 11 81 QKLSOOO· 5 645 106 
QKL1S0. 150 17 83 QKl10,OOO. 10 1175 112 

QKM SERIES 
QKM2· 2mH .45 52 QKM100- 100 mH 25 79 
QKMS· 5 1.1 58 QKM2S0. 250 65 87 
QKM10· 10 2.5 62 QKMSOO·, SOD 115 92 
QKM2S· 25 6.5 70 QKM1000· 1.0 H 2SO 97 
QKMSO· SO 11 74 

QP SERIES 
Frequency range to 10 kHz; accuracy ± 2%. QPL-F: Open frame, microcrystalline wax dipped; 4" #24 leads. Size, 1.938" x 
.875" . QPl-H: Hermetically sealed with Teflon terminals. Size, 1.938" x 1.063" x 2.281". QPl-M: Molded in high tempera
ture epoxy resin; silver plated turret lugs. Size, 2" dia. x 1". 

QPLSERIES 
QPL2S· 25mH 1.5 100 QPL2S0D- 2.5H 150 133 
QPLSD- SO 2.5 105 QPLSOOO· 5.0 350 138 
QPL100- 100 6 110 QPL7S00- 7.5 525 140 
QPL2S0. 2SO 15 115 QPL10,OOO. 10 600 142 
QPLSOO· 500 25 120 QPL1S,OOO. 15 900 146 
QPL100D- 1.0 H 6D 125 QPL25,OOD- 25 1500 150 
QPL1S00· 1.5 90 130 

QT SERIES 
Frequency range to 15 kHz; accuracy, ± 2%. QTl-F: Open frame, microcrystalline wax djpped; 4" #24 leads. Size, 2.438" dia. 
xl" . QTL-H: Hermeticallysealed With Teflon terminals. Size, 2.563" x 1.313" x 2.813" . QTL-M: Molded in epoxy resin. Size, 
2.B75" x 1.375". 

QTLSERIES , 
QTL25- 25mH 0.85 127 QTL1S00. 1.5 H 40 177 
QTL50· 50 1.5 138 QTL2S00· 2.5, 7D 184 
QTL100· 100 2.8 144 QTLSOOO· 5 140 192 
QTL1S0· 150 3.9 149 QTL10,OOD- 10 270 200 
QTL250· 250 7 156 QTL1S,OOO· 15 430 205 
QTLSOO· 500 15 164 QTL2S,OOo- 25 850 212 
QTL1000· 1.0 H 27 173 QTL50,OOD- 50 1500 221 

145 EAST MINEOLA AVENUE, P.O. BOX 236, VALLEY STREAM, NEW YORK 11582-0236 • TEL.: 516-561-6050 • FAX: 516-561-1117 
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1800 

chip inductors 

i~ 
I 

A result of Murata Erie's new coil winding tech
nology, these extremely small chip inductors 
are designed to permit high current capaci-

DIMENSIONS: mm 

COILS, CHOKES, & INDUCTORS 

tance, as well as superior frequency charac
teristics. Available in a wide range of 
inductance values ranging from .01 ~H to 
2.2mH. Using Palladium Silver (Ag-Pd) mate
rial for electrodes, these chip inductors can be 
either flow soldered or reflow soldered. Their 
square shape permits utilization in any type of 
packaging for automated processes. 

PACKAGING 
All products are taped in plastic tape and 
supplied on a reel that conforms with EIAJ
RC-1 0098. Standard quantities: LQN1 N/1 C-

r A1 rC-j LOH1N 
LON2A (ceramic) ~~~ A 2.3+0.2 
LOH3N (ferrite) f-E-1 f.-o-l B 1.8±0.2 
LOH3e (ferrite) C 1.6+0.2 
LOH4N (ferrite) [lID D 1.6+0.2 

E 3.2+0.3 

ELECTRICAL CHARACTERISTICS (PREFERRED VALUES) 

Nominal $1 Inductance Tolerance 0 Part Number 
min.$4 max. J K M (min.) 

LOH1NooOD04 0.15~H 8.2~H © 20 
10~H 100~H iQ) 30 

$1$2 1.0~H 8.2j..1H iQ) -
LOH3CoOOD04 10~H 330~H iQ) -

LON2AOOOD03 10nH 82nH iQ) 30 
1oo~H 220nH iQ) 30 

LOH3NOOOD02 0.1~H 0.82~H iQ) 20 

LOH3NOOOD04 1.0~H 8.2~H iQ) 20 
10~H 330~H 0 © 35 

LOH4NOOOD·TA 10~H 1.5~H 0 © 35 
LON4NoOOD·TA 1.8mH 2.2~H 0 © 40 

1800 

"""iD ERiE r 
MURATA ERIE NORTH AMERICA 

2000 pcs. per reel, LQN2A-2500 pcs. per 
reel, LQH3N- 2000 pcs. per reel, LQH4N-
500 pcs. per reel. 

FEATURES 
• Miniature size 
• Available in ferrite and ceramic cores 
• Tape packaged for universal mounting 

equipment (per EIAJ-RC-10098) 
• Wide standard inductance range-10mH 

to 2200~H 
• High Q factor at frequencies to 100Mz for 

ferrite cores and to 1GHz for ceramic cores 

LON2A LOH3N LOH4N 
LOH3C LON4N 

2.5±0.2 2.5+0.2 3.6+0.2 
1.6+0.2 2.0+0.2 2.6±0.2 
2.5+0.2 2.5+0.2 3.2±0.2 
2.5+0.2 2.5+0.3 3.2±0.3 
3.2+0.3 3.2+0.3 4.5+0.3 

DC $3 Self $3 Allowable $3 
ReSistance Resonance Current 
(0) max. Freq. (MHz) min. (rnA) 

0.39+40% 250 160 
2.5 +30% 20 60 
0.09+30% 96 800 
0.44+30% 26 300 

0.25 1000 100 
0.40 400 100 
0.25 200 120 
0.5 100 100 
1.8 20 50 
0.56 23 400 
45 1.5 35 

$1 "'Inductance code IS shown In 000: 1.2IlH-1R2, lOIlH-l00, 1001lH-101 
$2 "'Tolerance code is shown in"D" : ±5%=J, ±10%=K, ±20%=M 

$3 .. ·DC reSistance, self·resonanl frequency and allowable current are shown with the minimum value of inductance. 

PART NUMBERING SYSTEM LQH 3 C 102 K 04 MOO 

~---r------FrI==~~~IT~T~TlT~1 
TYPE TYPE SIZE 
LON = Non Coated LOH = Epoxy Coated on Wire 1 
LOH = Epoxy Coated LON = Non-Coated 2 

3 

TYPE SIZE 
LON = Non Coated 4 
LOH = Epoxy Coated on Wire 

DIMENSIONS OF PLASTIC TAPE: mm 
LQH1N/1C 

2000 pcs.lreel 

I!!i!I!I ERt1: I® 

CORE MATERIAL INDUCTANCE CODE TOLERANCE ELECTRODE MARKING 
A: Alumina Core 1RO= 1.0~H K = + 10% MATERIAL 
N: Ferrite Core 100 = 1 O~H M = ± 20% 03: NI Barrier 
C: Ferrite Core 331 = 330~H 04: NI Alloy Metallization 

M01: = Marked 
MOO: = Not 
Marked 

for choke coil 82N = 82nH 92: Palladium Silver 

LQH 4 N 102 K TA 
~ TTL TL __ -y---===::::::;-----, 
I I 
MATERIAL 
N: Ferrite 

INDUCTANCE CODE 
1RO = 1.0~H 
100 = 10~H 
331 = 330~H 
102 = 1000~H 
1R2 = 1.2j..1H 

LQN2A 
2500 pcs./reel 

LQH3N/3C 
2000 pes./reel 

TOLERANCE 
K = ±10% 
M = ±20% 

PACKAGING 
TA = Tape & Reel 

LQH4N 
500 pes.lreel 

MURATA ERIE NORTH AMERICA 2200 Lake Park Dr., Smyrna, Georgia 30080 Tel: (404) 436-1300 Telex: 26-1301 FAX: 404-436-3030 
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M39010/1, /2, /3 
INDUCTORS 

1800 

ESTABLISHED RELIABILITY 
MIL-C-39010 
(LATEST REVISION) 

Magnetically Shielded 
MIL-C-39010-1 (Phenol ic Core -Iron Sleeve) 
MIL-C-390l0-2 (Iron Core -Iron Sleeve) 
MIL-Col9010-3 (Ferrite Core - Ferrite Sleeve) 
ELECTRICAL CHARACTERISTICS 
Inductance Tolerance: ±10% and ±5% over the entire inductance 
range. Intermediate values per the MS slash sheet are available. 

ELECTRICAL CHARACTERISTICS 
Dielectric Strength: 1000 volts RMS at sea level. 

Self·Resonant Frequency: Measured per MIL·C-39010. 

Q: Measured on a Q·Meter. 

Maximum Current: Based on temperature rise not to exceed 15°C at 
9()OC ambient . 

. DENSITY CHARACTERISTICS 
Volume: 0.0076 cubic inches. Weight: 1.0 grams maximum. 

Shieldin«: At the coupling test frequency two units assembled side by 
side exhibit less than 3% coupling. 

Qmin Min. Max. Max. Iner.t 
Dash L SRF OCR I I 

M39010 Number /LH MHz MHz {l mA mA 

/1 ARI0K* 0.10 50 25 250 0.025 1790 
AR12K" 0.12 50 25 250 0.034 1530 
AR15K" 0.15 50 25 250 0.037 1470 
AR18K" 0.18 50 25 250 0.047 1300 
AR22K" 0.22 49 25 250 0.067 1100 
AR27K* 0.27 47 25 250 0.11 853 
AR33K* 0;33 46 25 250 0.13 780 
AR39K* 0.39 44 25 250 0.18 670 
AR47K* 0.47 44 25 235 0.25 565 
AR56K* 0.56 43 25 210 0.33 490 
AR68K* 0.68 42 25 190 0.45 420 
AR82K* 0.82 40 25 180 0.59 370 

/2 AlROK* 1.0 44 25 140 0.070 1070 
A~R2K" 1.2 44 7.9 130 0.10' 895 
AlR5K* 1.5 44 7.9 115 0.12 815 
A1R8K* 1.8 44 7.9 105 0.14 775 
A2R2K* 2.2 44 7.9 100 0.19 650 
A2R7K" 2.7 44 7.9 92 0.28 535 
A3R3K" 3.3 44 7.9 85 0.35 480 
A3R9K* 3.9 44 7.9 75 0.40 450 
A4R7K* 4.7 44 7.9 70 0.55 380 
A5R6K* 5.6 44 7.9 65 0.72 335 
A6R8K" 6.8 50 7.9 55 1.02 280 
A8R2K* 8.2 50 7.9 50 1.32 245 
AlOOK" 10 50 7.9 46 1.62 220 
A120K* 12 55 2.5 44 2.00 200 

/3 A150K* 15 45 2.5 49 0.80 315 250 
Al80K* 18 45 2.5 45 0.89 300 235 
A220K* 22 45 2.5 41 0.96 290 220 
A27oK* 27 45 2.5 38 1.19 260 200 
A33OK" 33 45 2.5 34 1.37 , 240 190 
A39OK* 39 50 2.5 29 1.93 205 180 
A47oK* 47 50 2.5 27 2.11 195 175 
A56oK* 56 50 2.5 25 2.23 190 160 
A680K* 68 50 2.5 21 2.44 180 150 
A82oK* 82 .50 2.5 10.5 2.70 170 140 

0.162" ±.010" 

'\ 
I::: 

#22 (.025 ±.002) TeW 

0.410" ±.020" 

PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature: -55°C to +1050 C. 

Terminal Strength: Meets five pound pu II test; five 360° rotations in 
alternate directions. 

Moisture, Vibration, and Shock Resistance: Meets requirements of 
MIL·C·39010. High frequency 10 cps to 2000 cps @ 20G ±10% maxi· 
mum for 12 logarithmic swings each of 20· minute duration repeated 
for each of three mutually perpendicular planes. Shock: 100G, 6 MS. 

M39010 

/3 

flmin MIn. Max. 
Dash L SRF OCR 

Number /LH MHz MHz {l 

A101K* 100 50 2.5 10.0 3.12 
A121K* 120 55 0.79 9.7 3.60 
A151K* 150 55 0.79 8.5 4.10 
·A181K* 180 55 0.79 8.0 4.40 
A221K* 220 55 0.79 7.5 5.00 
A271K* 270 55 0.79 7.0 5.80 
A331K* 330 55 0.79 6.5 6.40 
A391K* 390 60 0.79 6.2 7.40 
A471K* 470 60 0.79 5.7 9.50 
A561K* 560 60 0.79 4.7 10.5 
A681K* 680 60 0.79 4.5 11.8 
A821K* 820 60 0.79 4.2 13.0 
A102K* 1000 60 0.79 3.8 17.5 
A122K* 1200 45 0.25 1.5 22.1 
A152K* 1500 45 0.25 1.2 26.5 
A182K* 1800 45 0.25 1.0 29.9 
A222K* 2200 45 0.25 0.97 33.8 
A272K* 2700 45 0.25 0.92 47.3 
A332K* 3300 45 0.25 0.84 53.0 
A392K* 3900 45 0.25 0.80 73.8 
A472K* 4700 45 0.25 0.74 81.6 
A562K* 5600 44 0.25 0.73 98.9 
A682K* 6800 40 0.25 0.66 111.0 
A822K* 8200 40 0.25 0.54 119.0 
A103K* 10,000 40 0.25 0.47 137.0 
A123K* 12,000 30 0.079 0.33 143.0 
A153K* 15,000 3D 0.079 0.29 157.0 
A183K* 18,000 30 0.079 0.28 175.0 
A223K* 22,000 21 0.079 0.25 274.0 
A273K* 27,000 27 0.079 0.21 308.0 
A333K* 33,000 27 0.079 0.19 343.0 
A393K* 39,000 27 0.079 0.17 376.0 
A473K* 47,000 23 0.079 0.16 473.0 
A563K* 56,000 23 0.079 0.14 512.0 
A683K* 68,000 23 0.079 0.13 580.0 
A823K* 82,000 21 0.079 0.12 618.0 
A104K* 100,000 18 0.079 0.11 678.0 

DistrIbuted by Dale Electronics, Inc., 
through Nytron Inductors, Inc. 

700 Orange Street, Darlington, se 29532. 
Phone: 803-393-5421 • Fax: 803-393-4123 

Max. 1~1·t I 
mA mA 

160 120 
150 95 
140 90 
135 85 
125 80 
115 70 
110 65 
105 60 
92 58 
90 55 
80 50 
80 45 
70 40 
60 35 
55 33 
50 30 
50 27 
40 25 
40 22 
35 20 
31 19 
28 17 
27 16 
26 15 
24 14 
23 13 
22 12 
21 10 
17 9 
16 8 
15 7.5 
15 6.0 
13 5.5 
13 5.0 
12 4.0 
11 3.5 
11 3.0 

t INCREMENTAL CURRENT: The D.C. current required to cause a 5% reduction In the nominal Inductance value. 

* Complete dash number will include an additional letter symbol to indicate failure rate level. 
MIL-c-38010/1 -/2 -/3 FAILURE RATE "s" .001%/1000 HRS. 

A·1214 For manufacturers' sales offices, see yellow pages EEM1991 



M39010/4,/5,/6,/7 
INDUCTORS 

1800 

ESTABLISHED RELIABILITY 
MIL-C-39010 
(LATEST REVISION) 

MIL·C·39010·4 (Phenolic Core) 
MIL·C·39010·5 (Iron Core) 
MIL·C·39010·6 (Phenolic Core) 
MIL·C·39010·' (Iron Core) 

ELECTRICAL CHARACTERISTICS 
Inductance Tolerance: 0.15 to 0.47uH ±20%; 0.56uH and up ±10%. 
:t:5% and intermediate values per MS slash sheet are available. 

Dielectric Strength: 1000 volts RMS at sea level. 

Self-Resonant Frequency: Measured per MIL·C-39010. 

Rating: Maximum current based on: 35°C rise in 900 ambient for 
phenolic, 15°C rise in 900 ambient for iron. 

1.438 ±1.88 I ~ I' .438 ±.031-4 f 

c:J71 pc:J ~1!318 
1#22 (.025 ±.OO2) DIA. TCW t 

ALL DIMENSIONS IN INCHES 

Weight: 0.950 gram maximum. 

DC Self
resenant 

frequency 
Min. 
MHz 

resistance Rated 

Dash 
M31010 Number 

/4 BR15L" 
BR22L* 
BR33L* 
BR47L* 
BR56K* 
BR68K" 
BR82K* 
B1ROK* 
B1R2K" 
B1R5K* 
B1R8K* 
B2R2K* 
B2R7K* 

/5 A3R3K* 
A3R9K* 
A4R7K* 
A5R6K* 
A6R8K* 
A8R2K* 
A100K* 
A120K* 
A150K* 
A180K* 
A220K* 
A270K* 

Inductance Q 
ItH min 

0.15 55 
0.22 50 
0.33 50 
0.47 50 
0.56 50 
0.68 45 
0.82 40 
1.00 40 
1.20 30 
1.50 30 
1.80 30 
2.20 30 
2.70 30 

3.30 30 
3.90 30 
4.70 30 
5.60 30 
6.80 30 
8.20 30 

10.0 30 
12.0' 50 
15.0 55 
18.0 60 
22.0 
27.0 

60 
65 

Test 
frequency 

MHz 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
7.9 
7.9 
7.9 
7.9 
7.9 

7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
2.5 
2.5 
2.5 
2.5 
2.5 

510 
415 
350 
300 
270 
250 
210 
200 
180 
170 
150 
140 
120 

70 
65 
60 
50 
50 
48 
42 
36 
30 
30 
24 
22 

* Complete dash number will include an additional letter symbol 
to Indicate failure rate level. 

Max. dc 
(25·C) current 
ohms mA 

0.030 2,900 
0.035 2.700 
0.065 2,000 
0.085 1,700 
0.125 1,450 
0.150 1,300 
0.205 1,100 
0.290 930 
0.400 785 
0.485 720 
0.740 580 
0.970 505 
1.20 460 

0.140 945 
0.155 370 
0.210 745 
0.280 645 
0.375 560 
0.440 520 
0.605 440 
1.05 335 
1.20 310 
1.95 245 
2.20 
2.75 

230 
205 

MIL·C-39010/4 ·/S ·/8· /7 FAILURE RATE "s'" .001%/1000 HRS. 

PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature: -55°C to +125°C phenolic core, -55°C to 
+1050 C iron. 
Terminal Strength: Meets five pound pull test; five 3600 rotations in 
alternate directions per MIL-C-39010. 
MOisture, Vimation, and Shock Resistance: Meets requirements of 
MIL-C-39010 (latest revision), 10 cps to 2000 cps @ 20G ±10% maxi
mum for 12 logarithmic swings each of 20 minute duration repeated 
for each of three mutually perpendicular planes. Shock: 100G, 6 MS. 

" 

to'" . .375 ' .156 ±.01O DIA. 
1~8 .... ~ ±.010 • 1 --- --;0 ,C::== =-==:J ---r---

#22 (.025 ±.OO2) TCW 

Weight: 0.90 gram maximum. 

Self· DC 
resonant resistance Rated 

Test frequency Max. dc 
Dash Inductance Q frequency Min. (25·C) current 

M39010 Number ItH min MHz MHz ohms mA 

/8 BR15L* 0.15 50 25.0 525 0.030 2,450 
BR22L* 0.22 50 25.0 450 0.055 1,810 
BR33L* 0.33 45 25.0 360 0.090 1,400 
BR47L* 0.47 45 25.0 310 0.12 1,225 
BR56K* 0.56 50 25.0 280 0.135 1,150 
BR68K* 0.68 50 25.0 250 0.150 1,100 
BR82K* 0.82 50 25.0 220 0.220 900 
B1ROK* 1.00 50 25.0 200 0.290 785 
B1R2K* 1.20 33 7.9 180 0.420 650 
B1R5K* 1.50 33 7.9 160 0.500 600 
B1R8K* 1.80 33 7.9 150 0.650 525 
B2R2K* 2.20 33 7.9 135 0.950 435 
B2R7K* 2.70 33 7.9 120 1.20 385 
B3R3K* 3.30 33 7.9 110 2.00 300 
B3R9K* 3.90 33 7.9 100 2.30 280 
B4R7K* 4.70 33 7.9 90 2.60 260 

/7 A5R6K* 5.6 45 7.9 60 0.32 495 
A6R8K* 6.8 50 7.9 55 0.50 395 
A8R2K" 8.2 50 7.9 50 0.60 360 
A100K" 10 55 7.9 45 0.90 290 
A120K" 12 65 2.5 42 1.10 265 
A150K* 15 65 2.5 40 1.40 240 
Al80K" 18 75 2.5 34 2.25 185 
A220K" 22 75 2.5 30 2.50 175 
A270K* 27 60 2.5 25 2.60 170 
A330K" 33 65 2.5 19 3.00 165 

Distributed by Dale Electronics, Inc., through Nytron Inductors, Inc. 
700 Orange Street, Darlington, se 29532. 
Phone: 803·393·5421 • Fax: 803·393·4123 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1215 



M39010{8, 19, 110 
INDUCTORS 

.1800 

ESTABLISHED RELIABILITY 
M I L-C-3901 0 
(LATEST REVISION) 

MIL-C-39010-8 (Phenolic Core) 
MIL-C-39010-9 (Iron Core) 
MIL-C-39010-10 (Ferrite Core) 

ELECTRICAL CHARACTERISTICS 
Inductance Tolerance: ±10% and ±5% over the entire range. Inter
mediate values per MS slash sheet are available. 

Dielectric Strength: 1000 vclts RMS at sea level. 

Self-Resonant Frequency: Measured per MIL-C-39010. 

Rating: Maximum current based on: 35°C rise in 90° ambient for 
phenolic, 15°C rise in 90° ambient for iron, and for ferrite core in
ductors. 

DENSITY CHARACTERISTICS 
Volume: 0.002 cubic inches: Weight: 0.30 grams. 

SIIf- DC 
resonant resistance Rated 

Test ~Lul~ncy Max. dc 
. Dash Inductance Q frequency (25OC) current 

M31010 [Number ",H min MHz MHz ohms mA 

/8 BRI0K* .10 40 25.0 680 .08 1350 
BRI2K* .12 40 25.0 640 .09 1270 
BRI5K* .15 38 25.0 600 .10 1200 
BRI8K' .18 35 25.0 550 .12 1105 
BR22K* .22 33 25.0 510 .14 1025 
BR27K* .27 33 25.0 430 .16 960 
BR33K* .33 30 25.0 410 .22 815 

. BR39K* .39 30 25.0 365 .30 700 
BR47K* .47 30 25.0 330 .35 650 
BR56K* .56 30 25.0 300 .50 545 
BR68K* .68 28 25.0 275 .60 495 
BRB2K* .82 28 25.0 250 .85 415 
BIROK' 1.00 25 25.0 230 1.00 385 

/8 AIR2K* 1.2 25 7.9 150 .1B 590 
AIR5K* 1.5 2S 7.9 140 .22 535 
AIRSK* . 1.S 30 7.9 125 .30 455 
A2R2K' 2.2 30 7.9 115 .40 395 
A2R7K* 2.7 37 7.9 100 .55 335 
A3R3K* 3.3 45 7~9 90 .85 270 
A3R9K* 3.9 45 7.9 80 1.00 250 
A4R7K* 4.7 45 7.9 75 1.20 230 
A5R6K* 5.6 50 7.9 65 1.80 185 
A6RSK* 6.8 50 7.9 60 2.00 175 
ASR2K* 8.2 55 7.9 55 2.70 155 
Al00K* 10 55 7.9 50 3.70 130 
A12OK* 12 45 2.5 40 2.70 155 
A150K* 15 40 2.5 35 2.80 150 
AI80K* 18 50 2.5 30 3.10 145 
A220K* 22 50 2.5 25 3.30 140 
A270K* 27 50 2.5 20 3.50 135 

---------ICJ ::: 
'\ 

#24 (.020 ±.0015) TCW H 
.095 ±.010 

0.250" ±.01O 

PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature: -55°C to +1250 C phenolic core, -55°C to 
+ 105°C iron and ferrite core. 

Terminal Strength: Meets five pound pull test: five 3600 rotations In 
alternate direction. 

Moisture, Vibration, and Shock Resistance: Meets reqUirements of 
MIL-C-39010 (latest revision), 10 cps to 2000 cps @ 20G ±10% maxi
mum for 12 logarithmic swings each of 20 minute duration repeated 
for each of three mutually perpendicular planes. Shock: 100G, 6 MS. 

Marking: 

EXAMPLE: M39010 
} • Military part number. 

- Manufacturer's source code. 

108 
AIROKS 
83125 
J8711A • "JAN" marking, date code, and lot symbol. 

SIIf· DC 
resonant resistance Rated 

Test frelency Max. de 
Dash Inductance Q fre~uency In (25OC) current 

M39010 H.umber ",H min Hz . MHz ohms mA 

Ito A330K* 33 45 2.5 24 3.4 130 
A39QK* 39 45 2.5 22 3.6 125 

A470K* 47 45 2.5 20 4.5 110 

A560K'" 56 45 2.5 IS 5.7 100 

A680K'" 68 50 2.5 15 6.7 92 

A820K* 82 50 2.5 14 7.3 88 

AI01K* 100 50 2.5 13 . 8 84 

A121K* 120 30 .79 12 13 66 

A151K* 150 30 .79 11 15 61 

A181K* 180 30 .79 10 17 57 

A221K* 220 30 .79 9 21 52 

A271K* 270 30 .79 8 25 47 

A331K* 330 30 .79 7 28 45 

A391K* 390 30 .79 6.5 35 40 

A471K* 470 30 .79 6 42 38 
A561K* 560 30 .79 5 46 35 
A681K' 680 30 .79 4 60 30 

A821K* 820 30 .79 3.8 65 29 

AI02K* 1000 30 .79 3.4 72 28 

* Complete dash number will include an additional letter symbol to Indicate 
failure rate level. 

MIL-C-3901018 -II -/10 FAILURE RATE "5" .001%11000 HRS. 

Distributed by Dale Electronics, Inc., 
through Nytron Inductors, Inc. 

700 Orange Street, Darlington, SC 29532. 
Phone: 803-393-5421 • Fax: 803-393-4123 

A·1216 For manufacturers' sales offices, see yellow pages EEM 1991 



1800 

TYPE SWD 
MS75087, 75088 & 75089 

INDUCTORS 

MS-INDUCTOR SERIES 
75087, 75088, 75089 

MOLDED SHIELDED INDUCTOR 

Ultra-Reliable Molded Shielded 
Miniature Inductor. 
Inductance Range: 0.1 uH to lDD,OOOuH. 

GRADE 1 CLASS A 

The MS-INDUCTOR SERIES are R.F. Inductors specifically 
designed to meet the demanding requirements of MIL-C-
15305 (latest revision). The MS-I NDUCTOR Series epoxy 
molded envelope and shielding offers the design engineer 
reliability, electrical performance, and minimum coupling in 
high density packaging. 

ELECTRICAL CHARACTERISTICS 
Inductance Tolerance: ±10% over the entire inductance range. 
Dielectric Strength: 1000 volts RMS at sea level. 
Self-Resonant Frequency: Measured per MIL..c·lS30S (latest revision). 
Q: Measured on a Q·Meter. 
Maximum Current: Based on temperature rise not to exceed 150C 
at 90°C ambient. 

DENSITY CHARACTERISTICS 
Volume: 0.0076 cubic inches Weight: 0.75 grams maximum 
Shieldin.: At the test frequencY, two units assembled side by side 
exhibit less than 3% coupling. 

Min. Max. MIX. IlCr.t 
RCI L II min SRF OCR I I 

Material. MS NIl. PIN u" MHz MHz 0 mA mA 
MS75087-1 SWD 0.10 SO 25 2SO 0.025 1790 >2900 

P MS75087·2 SWD 0.12 51 25 2SO 0.034 1530 >2800 
H MSn087·3 SWD 0.15 51 25 2SO 0.037 1470 >2750 

E MS7508i-4 SWD 0.18 50 25 250 0.047 1300 >2200 
MS75087-5 SWD 0.22 49 25 250 0.067 110G >1700 

N MS75087·6 SWD 0.27 47 25 250 0.11 855 >1500 
0 MS75087-7 SWD 0.33 46 25 250 0.13 780 >1300 
L MS75087-8 SWD 0.39 44 25 250 '118 670 >1100 

I MS7S087·9 SWD 0.47 44 25 235 0.25 565 >1000 
MS7S087-10 SWD 0.56 43 25 210 0.33 490 > 900 

C MS75087-11 SWD 0.68 42 25 190 0.45 420 > 750 
MS7S087-12 SWD 0.82 40 25 180 0.59 370 > 600 

MS75088-1 SWD 1.0 44 25 140 0.070 1070 >1900 
MS75088-2 SWD 1.2 44 7.9 130 0.10 895 >1600 
MS75088-3 SWD 1.5 44 7.9 115 0.12 815 >1300 

I MS7S088-4 SWD 1.8 44 7.9 105 0.14 775 >1200 

R MS75088·5 SWD 2.2 44 7.9 100 0.19 650 >1100 

0 
MS75088-6 SWD 2.7 44 7.9 92 0.28 535 > 950 
MS7S088-7 SWD 3.3 44 7.9 85 0.35 480 > 800 

N MS75088-8 3.9 SWD 44 7.9 75 0.40 450 > 750 
MS.75088-9 SWD 4.7 44 7.9 70 0.55 380 > 650 
MS75088-10 SWD 5.6 44 7.9 65 0.72 335 > 550 
MS75088-11 SWD 6.8 50 7.9 55 1.02 280 > SOO 
MS75088·12 SWD 8.2 50 7.9 50 1.32 250 > 475 
MS75088-13 SWD 10 50 7.9 46 1.62 220 > 4SO 
MS75088-14 SWD 12 55 2.5 44 2.00 200 > 400 

F MS75089-1 SWD 15 45 2.5 49 0.80 315 250 
MS75089-2 SWD 18 45 2.5 45 0.89 300 235 

E MS75089·3 SWD 22 45 2.5 41 0.96 290 220 
R MS75089·4 SWD 27 45 2.5 38 1.19 260 200 
R MS75089-5 SWD 33 45 2.5 34 1.37 240 190 

I MS75089-B SWD 39 50 2.5 29 1.93 205 180 
MS75089-7 SWD 47 50 2.5 27 2.11 195 175 

T MS75089-8 SWD 56 50 2.5 25 2.23 190 160 
E MS75089·9 SWD 68 50 2.5 21 2.70 170 150 

MS75089-10 SWD 82 50 2.5 10.5 2.44 180 140 

0.162" ±.010" 

" 
I::: 

#22 (.025 ±.002) TCW 

0.410" ±.020" 

PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature: -SsoC to + 105°C. 

Terminal Strength: Meets five pound pull test; five 360° rotations in 
alternate directions per MIL-C-1S30S (latest revision). 

MOisture, Vibration, and Shock Resistance: Meets requirements of 
MIL-C-1530S (latest revision), Grade 1, Class B. High frequency 10 
cps to 2000 cps @ 20G ±10% maximum for 12 logarithmiC swings 
each of 20 minute duration repeated for each of three mutually 
perpendicular planes. Shock: 100G, 6 MS. 

Marking: Color coded per M IL-C-lS30S (latest revision). 

Min. Max. MIX Ilcr.t 
NCG L II mi. SRF OCR I I 

Material MSNo. PIN IN MHz MHz n mA mA 
MS7S089-11 SWD 100 50 2.5 10.0 3.12 160 120 
MS75089-12 SWD 120 55 0.79 9.7 3.60 150 95 
MS75089·13 SWD ISO 55 0.79 8.5 4.10 140 90 
MS75089·14 SWD 180 55 0.79 8.0 4.40 135 85 
MS75089·15 SWD 220 55 0.79 7.5 5.00 125 80 
MS7S089-16 SWD 270 55 0.79 7.0 5.80 115 70 
MS7S089·17 SWD 330 55 0.79 6.5 6.40 110 65 
MS75089-18 SWD 390 60 0.79 6.2 7.40 105 60 
MS75089-19 SWD 470 60 0.79 5.7 9.50 92 58 
MS7S089-20 SWD 560 60 0.79 4.7 10.5 90 55 

F 
MS75089·21 SWD 680 60 0.79 4.5 11.8 80 50 
MS75089·22 SWD 820 60 0.79 4.2 13.0 80 45 

E MS75089·23 SWD 1000 60 0.79 3.8 17.5 70 40 
R MS75089-24 SWD 1200 145 0.25 1.5 22.1 60 35 

MS75089-25 1500 45 0.25 1.2 26.5 55 33 R SWD 
MS75089·26 1800 45 0.25 1.0 29.9 .50 30 I SWD 
MS75089-27 SWD 2200 45 0.25 0.97 33.8 50 27 

T MS75089-28 2700 45 0.25 0.92 47.3 40 25 SWD 
E MS7S089-29 SWD 3300 45 0.25 0.84 53.0 40 22 

MS75089-30 SWD 3900 45 0.25 0.80 73.8 35 20 
MS7S089-31 SWD 4700 45 0.25 0.74 81.6 31 19 
MS7S089-32 SWD 5600 44 0.25 0.73 98.9 28 17 
MS75089-33 SWD 6800 40 0.25 0.66 111.0 27 16 
MS75089-34 SWD 8200 40 0.25 0.54 119.0 26 15 
MS75089·35 SWD 10,000 40 0.25 0.47 137.0 24 14 
MS75089-36 SWD 12,000 30 0.079 0.33 143.0 23 13 
MS75089·37 SWD 15,000 30 0.079 0.29 157.0 22 12 
MS75089-38 SWD 18,000 30 0.079 0.28 175.0 21 10 
MS75089-39 SWD 22,000 27 0.079 0.25 . 274.0 17 9 
MS75089-40 SWD 27,000 27 0.079 0.21 308.0 16 8 
MS7S089-41 SWD 33,000 27 0.D79 0.19 343.0 15 7.5 
MS75089-42 SWD 39,000 27 0.079 0.17 376.0 15 6.0 
MS75089-43 SWD 47,000 23 0.079 0.16 473.0 13 5.5 
MS75089-44 SWD 56,000 23 0.079 0.14 512.0 13 5.0 
MS7S089-45 SWD 68,000 23 0.079 0.13 580.0 12 4.0 
MS75089-46 SWD 82,000 21 0.079 0.12 618.0 11 3.5 
MS75089-47 SWD 100,000 18 0.079 0.11 678.0 11 3.0 

t INCREMENTAL CURRENT, The D.C. current required to cause a 5% reduction 
in the nominal Inductance value. 

Distributed by Dale Electronics, Inc_, through Nytron Inductors, Inc. 
700 Orange Street, Darlington, SC 29532. 

MS No. Electrlcals as shown. Phone: 803-393-5421 • Fax: 803-393-4123 
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MS • INDUCTOR SERIES 
90537 

TYPE SWD 
MS90537 

INDUCTORS 

Ultra-Reliable Molded Shielded 
Miniature Inductor. 

1800 

Inductance Range: 0.1 uH to 100,000uH. 

MOLDED SHIELDED INDUCTOR 
(Manufactured per MS-90537) 

The MS-INDUCTOR SERIES are R.F. Inductors specifically 
designed to meet the demanding requirements of MIL-C-
15305 (latest revision). The MS-INDUCTOR Series epoxy 
molded envelope and' shielding offers the design engineer 
reliability, electrical performance, and minimum coupling in 
high density packaging. 

GRADE 1 CLASS B 

ELECTRICAL CHARACTERISTICS 
Inductance Tolerance: ±10% over the entire inductance range. 
Dielectric Strength: 700 volts' RMS at sea level. 
Self·Resonant Frequency: Measllred per MIL·C·15305 (latest revision). 
Q: Measured on Q-Meter. 
Maximum Current: Based on temperature rise not to exceed 35°C 
at 9()<>C ambient. 

DENSITY CHARACTERISTICS 
Volume: 0.0076 cubic inches weight: 0.75 grams maximum 
Shielding: At the test frequency, two units assembled side by side 
exhibit less than 3% coupling. 

MS Min. Mal. Mal. Iner."" 
Ma· Catalog NCG L QMln. SRF DCR I I 

tlrlal No. PIN I'H MHz MHz 0 mA mA 
90537-1 SWO 0.10 50 25 250 0.025 2900 >2900 
90537·2 SWD 0.12 51 25 250 0.034 2800 >2800 
90537-3 SWO 0.15 51 25 250 0.037 2750 >2750 

U 90537·4 SWD 0.18 50 25 250 0.047 2200 >2200 

::::i 90537·5 SWD 0.22 49 25 250 0.067 1700 >1700 
0 90537·6 SWD 0.27 47 25 250 0.11 1500 >1500 
Z 90537·7 SWD 0.33 46 25 250 0.13 1300 >1300 LI.I 
:z: 90537·8 SWD 0.39 44 25 250 0.18 1100 >1100 
A. 90537·9 SWD 0.47 44 25 235 0.25 1000 >1000 

90537·10 SWD 0.56 43 25 210 0.33 900 >900 
90537·11 SWD 0.68 42 25 190 0.45 750 >750 
90537·12 SWD 0.82 40 25 180 0.59 600 >600 
90537-13 SWD 1.0 47 25 140 0.070 1900 >1900 
90537·14 SWD 1.2 46 7.9 130 0.093 1600 >1600 
90537·15 SWD 1.5 45 7.9 115 0.12 1300 >1300 
90537·16 SWD 1.8 43 7.9 105 0.14 1200 >1200 
90537·17 SWD 2.2 45 7.9 100 0.19 1100 >1100 

Z 90537·18 SWD 2.7 46 7.9 92 0.28 950 >950 
0 90537·19 SWD 3.3 44 7.9 85 0.35 800 >800 
a:: 90537·20 SWD 3.9 44 7.9 75 0.40 750 >750 - 90537·21 SWD 4.7 44 7.9 70 0.55 650 >650 

90537·22 SWD 5.6 47 7.9 65 0.72 550 >550 
90537·23 SWD 6.8 50 7.9 55 1.02 500 >500 
90537·24 SWD 8.2 50 7.9 50 1.32 475 >475 
90537·25 SWD 10 49 7.9 46 1.62 450 >450 
90537·26 SWD 12 55 2.5 44 2.00 400 >400 
90537·27 SWD 15 44 2.5 ,49 0.80 620 250 
90537·28 SWD 18 45 2.5 45 0.89 610 235 

LI.I 90537·29 SWD 22 46 2.5 41 0.96 600 ,220 .... 90537·30 SWD 27 49 2.5 38 1.19 500 200 -lie 90537·31 SWD 33 45 2.5 34 1.37 490 190 

a:: 90537·32 SWD 39 53 2.5 29 1.93 410 180 
LI.I 90537·33 SWD 47 52 2.5 27 2.11 400 175 ..... 90537·34 SWD 56 49 2.5 25 2.23 380 160 

90537·35 SWD 68 51 2.5 21 2.70 370 150 
90537·36 SWD 82 45 2.5 10.5 2.44 360 140 

**INCREMENTAL CURRENT - The D.C. current required to cause a 5% reduction 
i,n the nominal Inductance value. NCG and MS Part No. electrlcals as shown. 

0.157" ± .010" 

" #22 (.025'± .002) TCW 

0.395" ±.020" 

PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature: -55°C to +125°C. 

Terminal Strength: Meets five pound pull test; five 360° rotations in 
alternate directions per MIL-C-15305 (latest revision). 

MOisture, Vibra~ion, and Shock Resistance: Meets requirements of 
MIL·C-15305D, Grade 1, Class B. High frequelicy 10 cps to 2000 cps 
@ lOG ±10% maximum for 12 logarithmic swings each of 20 minute 
duration repeated for each of three mutually perpendicular planes. 
Shock: 1000, 6 MS. 
Marking: Color coded per MIL-C·15305 (latest revision). 

MS Min. Mal. Max. 
Ma· 

terlal 

LI.I .... -a:: 
a:: 
LI.I 
..... 

Catalo, NCG L QMin. SRF DCR 
No. PIN I'H MHz MHz 0 

90537·37 SWD 100 52 2.5 10.0 3.12 
90537·38 SWD 120 57 .79 9.7 3.60 
90537·39 SWD 150 56 .79 8.5 4.10 
90537-40 SWD 180 60 .70 8.0 4.40 
90537-41 SWD 220 58 .79 7.5 5.00 
90537-42 SWD 270 60 .79 7.0 5.80 
90537·43 SWD 330 54 .79 6.5 6.40 
90537-44 SWD 390 67 .79 6.2 7.40 
90537-45 SWD 470 60 .79 5.7 9.50 
90537-46 SWD 560 60 .79 4.7 10.5 
90537·47 SWD 680 60 .79 4.5 11.8 
90537·48 SWD 820 57 .79 4.2 13.0 
90537·49 SWD 1000 65 .79 3.8 17.5 
90537·50 SWD 1200 45 .25 1.5 22.1 
90537·51 SWD 1500 49 .25 1.2 26.5 
90537·52 SWD 1S00 47 .25 1.0 29.9 

90537·53 SWD 2200 50 .25 0.97 33.8 
90537·54 SWD 2700 47 .25 0.92 47.3 

90537·55 SWD 3300 43 .25 0.84 53.0 
90537·56 SWD 3900 43 .25 0.80 73.8 
90537·57 SWD 4700 44 .25 0.74 81.6 
90537·58 SWD 5600 45 .25 0.73 98.9 
90537·59 SWD 6800 43 .25 0.66 111.0 
90537·60 SWD 8200 42 .25 0.54 119.0 
90537·61 SWD 10,000 39 .25 0.47 137.0 
90537·62 SWD 12,000 31 .079 0.33 143.0 
90537·63 SWD 15,000 31 .079 0.29 157.0 
90537-64 SWD 18,000 31 .079 0.28 175.0 
90537·65 SWD 22,000 27 .079 0.25 274.0 
90537-66 SWD 27,000 27 .079 0.21 308.0 
90537·67 SWD 33,000 27 .079 0.19 343.0 
90537·68 SWD 39,000 27 .079 0.17 376.0 
90537·69 SWD 47,000 23 .079 0.16 473.0 
90537·70 SWD 56,000 23 .079 0.14 512.0 
90537·71 SWD 68,000 23 .079 0.13 580.0 
90537·72 SWD 82,000 21 .079 0.12 618.0 
90537·73 SWD 00,000 18 .079 0.11 678.0 

Distributed by Dale Electronics, Inc., 
through Nytron Inductors, Inc. 

700 Orange Street, Darlington, SC 29532. 
Phone: 803-393-5421 • Fax: 803-393-4123 

I 
mA 
325 
290 
275 
260 
250 
240 
225 
200 
ISO 
174 
168 
152 
135 
115 
110 
105 

99 
83 
80 
67 
63 
56 
54 
52 
49 
46 
45 
41 
33 
31 
30 
27 
26 
25 
24 
23 
22 

lner.·· 
I 

mA 
120 

95 
90 
85 
80 
70 
65 
60 
58 
55 
50 
45 
40 
35 
33 
30 
27 
25 
22 
20 
19 
17 
16 
15 
14 
13 
12 
10 

9 
8 
7.5 
6.0 
5.5 
5.0 
4.0 
3.5 
~.O 
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SUPER WEE-WEE-DUCTOR 
The SUPER WEE·WEE·DUCTOR, a shielded miniaturized 
inductor, provides a greater inductance·to·size ratio in a 
molded epoxy envelope. Use of unique liT" lead construction 
on all values from 15 uH to 10,000 uH assures exceptional 
reliability in ranges where fine wire sizes are used. This MS 
inductor series is designed to meet the stringent requirements 
of MIL·C·15305 (latest revision). This provides the design 
engineer with utmost reliability, electrical performance, and 
minimum coupling in high density packaging. 

ELECTRICAL CHARACTERISTICS 
Inductance Tolerance: ±10% (Q·Meter) at specified frequency. 
Dielectric Strength: 700 volts RMS at sea level. 
Self·Resonll!nt Frequency: Measured with full length leads on Q-Meter. 
Q: Measured on Q-Meter at specified frequency. 
Rating: maximum based on 11.3 watt dissipation. 
DENSITY CHARACTERISTICS 
Volumli: 0.0041 cubic inches. 
Weight: 0.50 grams maximum. 
Shielding: Less than 3% coupling with two units mounted side by 
side at 1000 cycles. 

1800 

TYPE SWWD 
MS21399, 21400 & 21401 

INDUCTORS 

An Ultra·Reliable molded shielded inductor. Subminiature 
size for high density circuits. Great Inductance·to·size ratio • 
• 10 uH to 10,000 uH. 0.136" diameter x 0.335" length. 61 
stock values. 

#24 (.020 ± .002) TCW I 
/ -L 

T 
0.136 
max. 

GRADE 1 CLASS A 

PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature: -SsoC to +10SoC. 
Terminal Strength: Meets five pounds pull test; five 3600 rotations in 
alternate directions per MIL·C·1S30S (latest revision). 
Moisture, Vibration and Shock Resistance: Meets requirements of 
MIL·C·1S30S (latest revision). High Frequency: 10 cps to 2000 cps 
@ 2O~ ±10% maximum for 12 logarithmic swings each of 20 minute 
duratIon repeated for each of three mutually perpendicular planes 
Shock: 1ooG, 6 MS. 
Marking: Color coded per M JI.-C·1S305 (latest revision). 

SUPER WEE·WEE·DUCTOR STANDARD VALUES 

! L 
! NeG 
:E MSNo. Part No. ILH 

MS21399·1 SW·W·O· 0.10 0.10 
MS21399·2 SW·W·O· 0.12 0.12 
MS21399·3 SW·W·O· 0.15 0.15 

Co:! 
MS21399·4 SW·W·O. 0.18 0.18 

::::; MS21399·5 SW-W·O· 0.22 0.22 
c MS2l399·6 SW·W·O· 0.27 0.27 :z MS2l399·7 SW·W·O· 0.33 0.33 ... 
IE MS21399-8 SW·W·O· 0.39 0.39 
Do. MS21399·9 SW·W·O· 0.47 0.47 

MS21399·10 SW·W·O· 0.56 0.56 
MS21399·11 SW·W·O· 0.68 0.68 
MS21399·12 SW-W·O· 0.82 0.82 
MS21400·1 SW·W·O· 1.0 1.0 
MS21400-2 SW·W·O· 1.2 1.2 
MS21400·3 SW·W·O· 1.5 1.5 
MS21400·4 SW·W·O· 1.8 1.8 
MS21400·5 SW·W·O· 2.2 2.2 

:z MS21400·6 SW·W·O· 2.7 2.7 
<::) MS21400·7 SW-W·O- 3.3 3.3 
!!! MS21400'8 SW·W·O· 3.9 3.9 

MS21400'9 SW·W·O· 4.7 4.7 
MS21400·10 SW·W·O· 5.6 5.6 
MS214oo·1l SW-W·O· 6.8 6.8 
MS21400·12 SW-W·O. 8.2 8.2 
MS21400·13 SW·W·O· 10 10 
MS21400·14 SW-W·O· 12 12 
MS21401·1 SW·W·O· 15 15 
MS21401·2 SW·W·O· 18 18 
MS21401·3 SW·W·O· 22 22 
MS21401·4 SW·W·O· 27 27 
MS21401·5 SW·W·O- 33 33 
MS21401·6 SW·W·O· 39 39 
MS21401·7 SW·W·O- 47 47 
MS21401·8 SW·W·O· 56 56 
MS21401·9 SW·W-O· 68 68 
MS21401·10 SW·W·O· 82 82 
MS21401·11 SW·W·O· 100 100 
MS21401·12 SW·W·O- 120 120 
MS21401·13 SW·W·O· 150 150 

co MS21401·14 SW·W·O· 180 180 
~ MS21401·15 SW·W·O- 220 220 ..... MS21401·16 SW·W-O- 270 270 

~ MS21401·17 SW·W·O- 330 330 
MS21401·18 SW·W·O· 390 390 .... MS21401·19 SW·W·O· 470 470 ... MS21401·20 SW·W·O· 560 560 ;;; 

II: MS21401·21 SW·W·O· 680 680 ... 
lAo MS21401·22 SW·W·O- 820 820 

MS21401·23 SW·W·O· 1000 1000 
MS21401·24 SW·W·O· 1200 1200 
MS21401·25 SW·W·O- 1S00 1500 
MS21401·26 SW·W·O· 1800 1800 
MS21401·27 SW-W·O· 2200 2200 
MS21401·28 SW·W·O· 2700 2700 
MS21401·29 SW·W·O- 3300 3300 
MS21401·30 SW-W-O· 3900 3900 
MS21401·31 SW-W·O- 4700 4700 
MS21401·32 SW-W·O- 5600 5600 
MS21401·33 SW·W·O- 6800 6800 
MS21401·34 SW·W·O- 8200 8200 
MS21401·35 SW·W·O·10,OOO 10000 

·INCREMENTAL CURRENT - The O.C. current to cause a 
5% reduction In the nominal Inductance value. 
Ms. No. Electricals per actual MS sheet 

Tlst min. MIX. Incr." 
0. Frtq. SRF Max. OCR I I 

-- -----
Min. MHz MHz {} mA IIA 
42 25 480 .087 1650 >1650 
42 25 460 .090 1630 >1630 
42 25 400 .098 1550 >15SO 
42 25 360 .117 1420 >1420 
42 25 340 .141 1330 >1330 
42 25 320 .157 1230 >1230 
42 25 295 .178 1140 >1140 
42 25 275 .208 1060 >1060 
41 25 2SO .257 960 > 960 
39 25 238 .283 915 > 915 
36 25 224 .337 840 > 840 
35 25 205 .470 720 > 720 
38 25 135 .170 1180 >1180 
38 7.9 124 .190 1150 >11 SO 
38 7.9 114 .212 1050 >10SO 
38 7.9 105 .242 990 > 990 
38 7.9 95 .263 950 > 950 
38 7.9 85 .320 880 > 880 
38 7.9 78 .345 820 > 820 
42 7.9 74 .411 755 > 755 
42 7.9 68 .562 6SO > 6SO 
42 7.9 62 .742 565 > 565 
45 7.9 55 1.00 485 >485 
47 7.9 51 1.20 440 > 440 
51 7.9 45 1.84 355 > 335 
51 2.5 41 2.60 300 > 300 
35 2.5 48 .635 610 200 
35 2.5 44 .728 570 175 
35 2.5 37 .825 530 160 
35 2.5 32 .950 SOO 155 
36 2.5 30 1.26 430 ISO 
36 2.5 27 1.42 405 145 
36 2.5 23 1.72 370 140 
38 2.5 21 2.03 340 130 
38 2.5 18.5 2.29 320 120 
36 2.5 17.0 2.55 305 115 
36 2.5 15.5 2.92 280 100 
43 0.79 14.5 3.30 235 80 
43 0.79 13.0 4.30 215 68 
43 0.79 11.5 5.40 200 64 
45 0.79 10.0 6.65 150 60 
47 0.79 9.50 7.60 140 58 
47 0.79 8.50 8.SO 130 56 
47 0.79 8.00 10.0 120 54 
47 0.79 7.20 13.5 100 52 
51 0.79 6.40 14.5 95 SO 
51 0.79 5.80 16.0 90 48 
48 0.79 5.30 19.0 85 47 
48 0.79 4.80 21.5 80 45 
45 0.25 2.90 23 100 40 
45 0.25 2.80 30 90 35 

45 0.25 2.60 33 86 32 
45 0.25 2.55 40 78 30 
45 0.25 2.40 43 74 28 
45 0.25 2.00 58 65 26 
45 0.25 1.95 76 56 23 
45 0.25 1.85 85 53 20 
45 0.25 1.75 100 48 18 
40 0.25 1.58 127 43 15 
40 0.25 1.55 150 40 12 
40 0.25 1.45 190 37 10 

Distributed by Dale Electronics, Inc., through Nytron Inductors, Inc. 
700 Orange Street, Darlington, SC 29532. 
Phone: 803·393·5421 • Fax: 803·393·4123 
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TYPEWD 
INDUCTORS 

1800 

WEE-DUCTOR Miniature Shielded Inductor with high inductance-to.size ratio. 
0.10uH to 180,000uH in 76 values 

The WEE-DUCTOR was the first miniature shielded inductor 
that Nytronics standardized for stock delivery. This encap
sulated non-flammable shielded unit in a 0.164" diameter by 
0.450" long envelope offers the design engineer extremely 
high inductance for density packaging. 

GRADE 2 CLASS B 

ELECTRICAL CHARACTERISTICS 
Inductance Tolerance: O.luH to 22uH ±100/0 (G-Meter); 27uH to l,OOOuH 
-+-5% (lKC Bridge)' l,200uH to 56,OOOuH ±10% (lKC Bridge) 68,
OOOuH to 180,OOOuH ±20% (lKC Bridge) measured at point on leads 
1/4 inch from body. 
Dielectric Strength: 700 volts RMS at sea level. 

Self-Resonant Frequency: Minimum SRF measured with full length 
leads on Grid DIP Meter. 

Q: Measured on Q-Meter. 

Maximum Current: Based on temperature rise not to exceed 40°C 
at 85°C ambient. 

Min. Max. Mu. Incr.· 
NCG L QMin. SRF DCR I I 
Part 
No. JoIH MHz MHz 0 mA mA 

WEE- 0.10 0.10 55 25 487 0.020 4000 4000 

WEE- 0.12 0.12 55 25 442 0.029 3350 3350 

WEE- 0.15 0.15 55 25 402 0.032 3000 3000 
WEE- 0.18 0.18 50 25 366 0.040 2850 2850 

WEE- 0.22 0.22 56 25 331 0.045 2700 2700 

WEE- 0.27 0.27 50 25 .298 0.08 2000 2000 
WEE- 0.33 0.33 48 25 27G 0.09 1900 1900 

WEE- 0.39 0.39 48 25 248 0.16 1420 142G 

WEE- 0.47 0.47 48 25 226 0.17 1400 1400 

WEE- 0.56 0.56 45 25 206 0.36 960 960 

WEE- 0.68 0.68 45 25 188 0.37 940 940 
WEE- 0.82 0.82 41 25 171 0.46 870 870 
WEE- 1.0 1.0 42 7.9 131 0.062 2300 2300 

WEE- 1.2 1.2 43 7.9 12G 0.067 2200 2200 

'WEE- 1.5 1.5 41 7.9 108 0.16 1420 1420 

WEE- 1.8 1.8 42 7.9 99 0.17 1370 137G 

WEE- 2.2 2.2 42 7.9 90 0.19 1300 1300 
WEE- 2.7 2.7 41 7.9 86. 0.20 1270 127G 

WEE- 3.3 3.3 40 7.9 73 0.31 1030 1030 

WEE- 3.9 3.9 40 7.9 68 0.33 1000 1000 

WEE- 4.7 4.7 40 7.9 61 G.58 750 750 

WEE- 5.6 5.6 40 7.9 56 G.64 710 710 ' 

WEE- 6.8 6.8 40 7.9 51 0.68 680 680 
WEE- 8.2 8.2 45 7.9 46 1.3 500 500 

WEE- 10 10 46 2.5 42 1.4 480 480 

·WEE- 12 12 47 2.5 38 1.5 460 460 

WEE- 15 15 47 2.5 34 1.7 440 440 

WEE- 18 18 45 2.5 43 0.88 610 235 
WEE· 22 22 47 2.5 38 0.95 590 22G 
WEE- 27 27 42 2.5 35 1.15 530 200 
WEE- 33 33 43 2.5 32 1.2 520 193 

WEE-39 39 45 2.5 30 1.6 450 183 

WEE- 47 47 46 2.5 26 1.8 420 177 
WEE- 56 56 40 2.5 24 2.2 390 170 
WEE- 68 68 40 2.5 22 2.3 375 165 
WEE- 82 82 42 2.5 14 2.4 360 160 

WEE-100 lOG 63 .79 12 2.6 345 157 
WEE-120 12G 62 .79 11 2.9 330 145 

• INCREMENTAL CURRENT - The D.C. current to cause a 5% reduction 
in the nominal inductance value. 

Ma-
terial 

co 
:;3. .. z: ... 
'"' ... 

z: .. 
!!! 

... .. 
iii ... ... ... 

ACTUAL SIZE 
#24 (.020 ± .002) TeW 1-

--~/----~.III,~t------~ 
T ,... ~I" 1.3 TYP. MIN.-.J 

0.164 0.450 ·l 
MAX. MAX. 

DENSITY CHARACTERISTICS 
Volume: 0.0087 cubic inches Weight: q.75 grams ma~imum 
Shielding: Less than 3% coupling with two URlts measured Side by 
side at 1000 cycles. 
PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature: -55°C to +1250 C. • • 
Terminal Strength: Meets five pound pu Ii test; five 360° rotations In 
alternate directions J?!lr M IL-C-15305B. 
Marking: Printed With pertinent data. 

Note: L & Q are not always tested at the same frequency. 

NCG 
Part 
No. 

WEE- 150 

WEE- 180 

WEE- 220 

WEE- 270 

WEE- 330 

WEE- 390 
·WEE- 470 
WEE- 560 

WEE- 680 

WEE- 820 

WEE- 1000 

WEE- 1200 

WEE- 1500 

WEE- 1800 

WEE- 2200 

WEE- 2700 

WEE- 3300 

WEE- 3900 
WEE- 4700 

WEE- 5600 

WEE- 6800 

WEE- 8200 

WEE- 10,0011 

WEE- 12,000 

WEE-15,OOO 

WEE- 18,000 

WEE- 22,000 

WEE- 27,000 

WEE- 33,0011 

WEE- 39,000 

WEE,47,OOG 

WEE- 56,OOG 

WEE- 68,000 

WEE- 82,000 

WEE-lOO,OOO 

WEE-120,ooo 

WEE-150,IIOO 

WEE-180,OOO 

Mil. Mu. Max. 
L QMin. SRF DCR , 

JoIH MHz MHz () IIA 

150 63 .79 10 3.3 315 

180 60 .79 9.2 3.6 300 

220 57 .79 8.8 4.1 280 

270 52 .79 8.0 4.8 260 

330 50 .79 7.2 5.6 240 

390 43 .79 6.8 6.2 230 

470 66 .79 6.4 10.0 180 

560 64 .79 6.0 11.5 170 

680 71 .79 5.2 12.0 160 

820 67 .79 4.8 13.8 150 

1000 62 .79 4.5 16.0 140 

1200 52 .250 1.3 18.2 135 

1500 51 .250 1.2 23.7 118 

1800 51 .250 1.1 30.2 105 

2200 50 .250 1.0 33.7 99 

2700 51 .250 .94 43.1 87 

3300 52 .250 .84 48.7 82 

3900 48 .250 .77 S2.7 72 

47.00 48 .250 .67 70.5 68 

5600 48 .250 .65 104 56 

6800 45 .250 .59 118 53 

8200 38 .250 .46 146 47 

10,000 36 .079 .38 76.6 66 

12,000 36 .079 .30 109 55 

15,000. 38 .079 .26 119 52 

18,0011 38 .079 .24 138 49 

22,ooG 32 .079 .23 219 39 
27,000 . 32 .079 .22 259 35 

33,000 32 .079 .20 296 33 

39,000 30 .079 .17 395 29 
47;000 25 .079 .16 452 27 

56,000 25 .079 .15 499 26 

68,000 20 .079 .12 395 29 

82,000 20 .G79 .1G 452 27 

100,000 20 .079 .09 499 26 

120,000 2G .070 .08 540 23 

1SO,OOG 20 .060 .07 750 20 
180,000 20 .050 .07 880 18 

Distributed by Dale Electronics, Inc., 
through Nytron Inductors, Inc • 

700 Orange Street, Darlington, se 29532. 
Phone: 803-393-5421. Fax: 803-393-4123 

Ilcr.· , 
Ma-

IIA taria' 

126 

110 

105 

91 

87 

72 

67 

65 

60 

55 
52 

50 

48 

42 

37 

33 

30 

29 ... 
28 ... 

iii 
24 ... ... ... 
20 

18 

15 

14 

13 

13 

12 

12 

11 

10 

9 

8 

1.1 

1.1 

1.1 

1.1 
1.0 

0.8 
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1800 COILS. CHOKES. & CONDUCTORS 

WEE-WEE
DUCTOR SERIES 

TYPE WWD 
INDUCTORS 

GRADE 2 CLASS B WEE-WEE-DUCTOR STANDARD VALUES 

The WEE-WEE-DUCTOR offers the Design Engi
neer a subminiature shielded inductor to solve 
special problems in density circuit application. 
This shielded inductor has great inductance-to
size ratio. 

0.10 to 1,000uH 
0.133" diameter x 0.335" length 
49 stock values 

#24 (.020 ::': .002) TCW 

--------~--~c==J~--~/----------
T 

0.133 L ~1.3 TYP. MIN. _J 
max. ro.335 I I 

max. 

ELECTRICAL CHARACTERISTICS 

Inductance 
Tolerance: 

Dielectric 
Strength: 

Self-Resonant 
Frequency: 

Rating: 

±10% (Q-Meter). 

700 volts RMS at sea level. 

Minimum SRF measured with 
full length leads on Grid-Dip 
Meter. 

I maximum based on % watt 
dissipation. 

DENSITY CHARACTERISTICS 

Volume: 

Weight: 

Shielding: 

0.0041 cubic inches. 

0.50 grams maximum. 

Less than 3% coupling with 
two units mounted side by side 
at 1000 cycles. 

PHYSICAL AND ENVIRONMENTAL 
CHARACTERISTICS 

Operating 
Temperature: -55'C to +125·C. 

NCG L 
Part 
N •• .uH 

WEE·WEE· 0.10 0.10 
WEE·WEE· 0.12 0.12 
WEE·WEE· 0.15 0.15 
WEE·WEE· 0.18 0.18 
WEE·WEE· 0.22 0.22 
WEE·WEE· 0.27 0.27 
WEE·WEE· 0.33 0.33 
WEE·WEE· 0.39 0.39 
WEE·WEE· 0.47 0.47 
WEE·WEE· 0.56 0.56 
WEE·WEE· 0.68 0.68 
WEE·WEE· 0.82 0.82 
WEE-WEE- 1.0 1.0 
WEE·WEE· 1.2 1.2 
WEE·WEE· 1.5 1.5 
WEE·WEE· 1.8 1.8 
WEE·WEE- 2.2 2.2 
WEE·WEE· 2.7 2.7 
WEE·WEE· 3.3 3.3 
WEE·WEE· 3.9 3.9 
WEE·WEE- 4.7 4.7 
WEE·WEE· 5.6 5.6 
WEE·WEE· 6.8 6.8 
WEE·WEE· 8.2 8.2 
WEE·WEE· 10 10 
WEE·WEE· 12 12 
WEE·WEE· 15 15 
WEE·WEE· 18 18 
WEE·WEE· 22 22 
WEE·WEE· 27 27 
WEE·WEE· 33 33 
WEE·WEE· 39 39 
WEE·WEE· 47 47 
WEE·WEE· '56 56 
WEE·WEE· 68 68 
WEE·WEE· 82 82 
WEE·WEE· 100 100 
WEE·WEE· 120 120 
WEE·WEE· 150 150 
WEE·WEE· 180 180 
WEE·WEE· 220 220 
WEE·WEE· 270 270 
WEE·WEE· 330 330 
WEE·WEE· 390 390 
WEE·WEE· 470 470 
WEE·WEE· 560 560 
WEE·WEE· 680 580 
WEE·WEE· 820 820 
WEE·WEE·10DO 1000 

Mil. MIx. Mu. 
QMin. SRF DCR I 

MHz MHz I) mA 
42 25 >400 .112 1720 
42 25 >400 .126 1630 
42 25 >400 .138 1550 
42 25 366 .165 1420 
42 25 331 .198 1330 
42 25 298 .220 1230 
42 25 288 .258 1140 
42 25 271 .292 1060 
41 25 247 .360 960 
39 25 236 .397 915 
36 25 216 .412 840 
35 25 200 .638 720 
42 25 136 .208 1260 
38 7.9 120 .225 1210 
38 7.9 111 .265 1120 
38 7.9 103 .285 1080 
36 7.9 94 .330 1000 
38 7.9 85 .381 935 
38 7.9 78 .432 875 
40 7.9 73 .576 755 
42 7.9 66 .787 650 
42 7.9 62 1.04 565 
45 7.9 54 1.40 485 
47 7.9 50 1.68 440 
51 7.9 44 2.58 355 
51 2.5 39 3.65 300 
45 2.5 44 .862 620 
43 2.5 40 1.02 570 
42 2.5 36 1.12 545 
37 2.5 33 1.28 510 
46 2.5 30 1.70 440 
38 2.5 26 1.99 405 
42 2.5 23 2.41 370 
41 2.5 22 2.85 340 
46 2.5 18 3.21 320 
46 2.5 17 3.57 305 
43 2.5 15 4.10 280 
50 0.79 13 5.97 235 
49 0.79 12 7.05 215 
56 0.79 11 8.12 200 
53 0.79 10 14.8 150 
57 0.79 9 16.8 140 
57 0.79 8.5 18.6 130 
57 0.79 8 21.1 120 
50 0.79 7 32.2 100 
50 0.79 6 36.4 95 
56 0.79 5.5 41.1 90 
49 0.79 5 45.0 85 
49 0.79 4.5 52.0 80 

1800 

Iler." 
I 

MI-
mA terial 

>1720 
>1630 
>1550 
>1420 
>1330 ... 
>1230 

:::; ... 
>1140 

z ... 
>1060 

z .. 
> 960 
> 915 
> 840 
> 720 
>1260 
>1210 
>1120 
>lOSO 
>1000 
> 935 
> 875 z ... 
> 755 !! 
> 650 
> 565 
> 485 
>440 
> 355 
>300 

200 
175 
160 
155 
150 
145 
140 
130 
120 
115 
100 
80 ... 
68 

... 
iii 

64 III: ... 
60 

... 
58 
56 
54 
52 
50 
48 
47 
45 Terminal 

Strength: 
Meets five pound pull test; 
five 360' rotations in alternate 
directions per MIL-C-15305 
(latest revision). 

" INCREMENTAL CURRENT - The D.C. current to cause a 5% reduction In the 
nominal inductance value. 

Marking: 

EEM 1991 

Color coded per MIL-C-15305 
(latest revision). 

Distributed by Dale Electronics. Inc., through Nytron Inductors, Inc. 
700 Orange Street, Darlington, SC 29532. 
Phone: 803-393-5421 • Fax: 803-393-4123 

For manufacturers' sales offices. see yellow pages A·122· 



1800 COILS, CHOKES, & CONDUCTORS 

NVTRONICS INDUCTORS 

Test' 

TYPE PC 
INDUCTORS 

D.C.R. Max. 

1800 

Incr. 

The PEE-CEE is designed to meet MIL-C-15305 (latest 
revision), Grade 1, Class B. Printed board mounting is 
facilitated by 0.200 grid spacing and unit has shielded 
construction to allow maximum density packaging. Stan
dardized in 73 stock values. 

NCG 
Part No. L Freg. Q nom. SRF nom. Max. I I 

Subminiature Shielded Radial Lead Fixed Inductor 
High Q Values 0.10 to 100,000uH 

Unitized Epoxy-Molded Construction 

i I 1.265 ± .010 DIA. 

.270 MAL' ~ 
~ % ±~. 

• #24 (.020 ± .002) TCW 

~ ~.300 I I ±.010 

.080 j 
±.01O 

==-W 
J I.- .200 ± .005 

All dimensions in inches 

ELECTRICAL CHARACTERISTICS 

Inductance: 

Qand SRF Values: 

Dielectric 
Strength: 

Working Voltage: 

Maximum Current: 

Incremental 
Current: 

±10% over entire range as measured per 
MIL-C-15305 (latest revision). 
Minimum not less than 80% of specified value 

840 Volts R.M.S. at sea level. 

300 Volts D.C. 

Based on temperature rise not to exceed 
35°C at 90°C ambient. 

Defined as the DC current required to cause 
a five percent reduction in the nominal 
inductance value. 

DeNSITY CHARACTERISTICS 

Weight: 

Volume: 

Shielding: 

1.5 grams maximum 

.015 cubic inches 

3% coupli~g maximum when two units are 
tested side by side. 

PHYSICAL AND ENVIRONMENTAL 
CHARACTERISTICS 

Operating 
Temperature: 

Moisture, 
Vibration, and 

Shock 
Resistance: 

Marking: 

Terminal Pull: 

-55°C to +125°C. 

Meet requirements of MIL-C-15305 (latest 
revision). Low frequency 10 to 55 cps @ .06" 
maximum total excursion at rate of 1 linear 
sweep per minute for 2 hours repeated for 
each of three mutually perpendicular planes. 
Shock: 100G, 6 MS (body mounted) 

Manufacturer data printed; 

Three pounds. 

PC 
PC 
PC 
PC 
PC. 
PC 
PC 
PC 
Pc 
PC 
Pc 
PC 
PC 

e" PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
Pc 
PC 
PC 

. PC 
PC 
PC 
PC 
PC 
PC 

I PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
P 
PC 
PC 
PC 
P 
PC 
PC 
PC 
PC 
P 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 

un !mltZ 

0.10 .10 25 
0.12 .12 25 
0.15 ,15 25 
0.18 .18 25 
0,22 .22 25 
0.27 .27 25 
0.33 .33 -25 
0.39 .39 25 
0.47 .47 25 
0.56 .56 25 
0.68 .68 25 
0.82 .82 25 
1.00 1.00 25 
:.£ 1.2 7.9 
1.5 1.5 7.9 
1.8 1.8 7.9 
2.2 2.2 7.9 
2.7 2.7 7.9 
3.3 3.3 7.9 
3.9 3.9 7.9 
4.7 4.7 7.9 
5.6 56 .9 
6.8 6.8 7.9 
8.2 8.2 7.9 

10 10 '.9 
12 12 2.5 
15 15 2.5 
18 18 2.5 
22 22 2.5 
27 27 2.5 
33 33 2.5 
39 39 2.5 
4 2.5 
56 56 2.5 
68 68 2.5 
82 82 2.5 

100 100 2.5 
120 120 0.790 
150 150 0.790 
180 180 0.790 
220 220 0.790 
270 270 0.790 
330 330 0.790 
390 390 0.790 
470 470 0.790 
560 560 0.790 
680 680 0.790 
820 820 0.790 

1000 1000 0790 
1200 1200 0.25 
1500 1500 0.250 
1800 1800 0.250 
2200 2200 0.250 

00 00 0.250 
3300 ~~QlL- O?<;o 

3 900 3 900 0250 
4700 4700 0.250 
5,600 5,600 0.250 
6800 6800 0.250 
8200 8200 0.250 

10000 10000 O. 50 
12000 12000 0.079 
15000 15000 0.079 
18000 18000 0.079 
22000 22000 0.07 
27000 27000 0.079 
33000 33000 0.079 
39000 39000 0.079 
47000 47000 0.079 
56000 56000 0.079 
68000 68000 0.079 
82000 82000 0.079 

100,000 100,000 0.079 

I;)istributed by Dale Electronics, Inc., through Nytron Inductors, Inc. 
700 Orange Street, Darlington, SC 29532. 
Phone: 803-393-5421 • Fax: 803-393-4123 

A·1222 For manufacturers' sales offices, see yellow pages 

MHz Dbms' m.a. m.I.' 
70 >250. 0.030 2500 2500 
70 >250 0.030 2500 2500 
70 >250 0.030 2500 2500 
70 >250 0.035 2400 2400 
70 >250 0,038 2300 2300 
80 >250 0.040 2200 2200 
80 >250 0.040 2200 2200 
'80 250 0.045 2100 2100 
80 230 0.045 2100 2ICO 
80 220 0.050 2000 2000 
80 190 0.055 1900 1900 
85 180 0.060 1800 1800 
85 160 0.070 1700 1700 
90 170 0:085 1670 1670 

100 155 0.100 1540 1540 
115 135 0.110 1470 1470 
110 120 0.120 1410 1410 
110 104' 0.125 1380 1380 
90 93.0 0.165 1200 1200 
90 87.0 0.180 1135 1135 
95 79.0 0.245 985 985 
95 2.0 0.265 950 950 
85 63.0 0.330 853 853 
95 60.0 0.460 720 720 
9D 54.0 0.640 620 620 

120 37.0 0.800 545 545 
120 28.8 0.865 520 520 
115 3.8 0.940 504 504 
125 21.3 1.03 460 460 
115 20.6 1.18 418 418 
120 18.6 1.30 398 398 
120 17.7 1.41 385 385 
110 14.9 1.61 . 350 350 
115 13.9 2.08 330 333 
105 12.9 2.20 320 330 
105 11.7 2.42 300 320 
95 10.5 2.15 333 300 
95 5.60 2.38 316 190 
90 5.20 2.52 306 175 
95 4.90 2.88 288 150 
95 4.60 3.18 273 125 

100 4.Z0 3.50 260 120 
100 3.55 4.80 222 110 

i~'~ r----±.~ -- 5.44 209 105 
3.20 5.90 201 100' 

95 2.90 6.30 194 90 
100 2. 0 .20 181 80 
90 2.50 8.00 172 70 

100 2.35 12.0 141 65 
5 2.20 13.5 132 60 

90 1.90 16.5 119 55 
10e 1.80 18.0 114 47 
100 1.70 20.5 107 43 
95 1.50 22.5 102 39 

.0 4?1l 76 36 
85 .2 4 .5 71 35 
85 1.24 53.0 it- r---M-85 0.93 62.5 31 
75 0.79 69.5 58 27 
80 0.75 75.0 56 26 
70 0.70 100.0 49 24 
70 .50 64 60 40 
70 .38 84 52 34 
70 .36 93 50 30 
70 .32 104 45 28 
70 .30 173 35 26 
70 .27 187 32 24 
0 .26 220 30 22 

70 .25 253 28 20 
70 .24 285 26 19 
60 .20 311 24 18 
60 .19 385 22 16 
60 .17 420 20 15 

EEM 1991 



COILS, CHOKES, & CONDUCTORS 

SDD 

TYPE SDD 
INDUCTORS 

1800 

MOLDED SHIELDED INDUCTOR 
GRADE 1 CLASS A 

I-- 11/4" Min. ----1 .095±.010 

----------fc:::::J r 
'\ 

#24 (.020 ±.OO2) Tew H 
0.250" ±.01O 

ALL DIMENSIONS IN INCHES 

The SDD INDUCTOR SERIES are R.F. Inductors spe
cifically designed to meet the demanding require
ments of MIL-C-15305 (latest revision). The SOD 
INDUCTOR Series epoxy molded envelope and shield
ing offers the design engineer reliability, electrical 
performance, and minimum coupling in high density 
packaging. 

ELECTRICAL CHARACTERISTICS 
Inductance Tolerance: ±10% over the entire inductance range. 

Dielectric Strength: 300 volts RMS at sea level. 

Self·Resonant Frequency: Measured per MIL-C-15305 (latest revision). 

Q: Measured on a Q-Meter. 

Maximum Current: Based on temperature rise not to exceed 150C 
at 90°C ambient. 

PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature: -550C to +105°C. 

Terminal Strength: Meets three pound pull test; five 360° rotations in 
alternate directions per MIL-C-15305 (latest revision). . 

MOisture, Vibration, and Shock Resistance: Meets requirements or 
MIL-C-15305 (latest revision), 10 cps to 2000 cps @ 15 G ±10% maxi
mum for 12 logarithmic swings each of 20 minute duration repeated 
for each of three mutually perpendicular planes. Shock: 50G, 11 MS. 

Marking: Color coded per M IL-C-15305 (latest revision). 

DENSITY CHARACTERISTICS 
Volume: 0.002 cubic inches Weight: 0.35 grams 

L 
NeG 

Part. No. IlH 

SOD· 0.10 0.10 

SOD· 0.12 0.12 

SOD· 0.15 0.15 

SOD· O.lB 0.18 

SOO- 0.22 0.22 

SOD· 0.27 0.27 

SOO- 0.33 0.33 

SOO- 0.39 0.39 

SOD· 0.47 0.47 

SOD· 0.56 0.56 

SOD· 0.68 0.68 

SOD· 0.82 0.82 

SOD· 1.00 1.00 

SOD· 1.20 1.20 

SOD· 1.50 1.50 

SOD- 1.80 1.80 

SOD· 2.20 2.20 

SOD· 2.70 2.70 

SOD· 3.30 3.30 

SOD- 3.90 3.90 

SOD· 4.70 4.70 

SOD· 5.60 5.60 

SOD· 6.80 6.80 

SOD· 8.20 8.20 

SOD· lD.O lO.O 

SOD· 12.0 12.0 

SOD· 15.0 15.0 

SOD· 18.0 1B.0 

SOD- 22.0 22.0 

SOD· 27.0 27.0 

SOD· 33.0 33.0 

SOD· 39.0 39.0 

SOD· 47.0 47.0 

SOD· 56.0 56.0 

SOD· 68.0 68.0 

SOD· 82.0 82.0 

SOD- 100 100 

SOD- 120 120 

SOD· 150 150 

SOD- 180 180 

SOD- 220 220 

SOD· 270 270 

SOD· 330 330 

SOD· 390 390 

SOD· 470 470 

SOD- 560 560 

SOD· 680 680 

SOD· 820 820 

SOD-1000 1000 

QMin. 

MHz 

40 25 

40 25 

40 25 

40 25 

40 25 

40 25 

40 25 

40 25 

40 25 

40 25 

35 25 

35 25 

35 25 

35 7.9 

35 7.9 

35 7.9 

35 7.9 

35 7.9 

35 7.9 

35 7.9 

35 7.9 

35 7.9 

35 7.9 

35 7.9 

35 7.9 

45 2.5 

45 2.5 

45 2.5 

46 2.5 

4B 2.5 

48 2.5 

48 2.5 

50 2.5 

52 2.5 

55 2.5 

55 2.5 

55 2.5 

34 .79 

34 .79 

34 .79 

36 .79 

36 .79 

36 .79 

36 .79 

38 .79 

40 .79 

40 .79 

40 .79 

40 .79 

* GREATER THAN MAX. CURRENT. 

Min. Max. Incr. t 
SRF DCR Maxi. I 

MHz Ohms mA mA 

400 .10 1500 · 
384 .11 1400 · 
360 .12 1300 · 
344 .13 1200 · 
312 .15 1100 · 
272 .16 1000 · 
248 .1B 950 · 
224 .19 900 · 
200 .21 800 · 
176 .25 750 · 
160 .27 700 · 
144 .36 606 · 
132 .40 525 · 
120 .73 425 · 
lD4 .86 400 · 
96 .95 350 · 
88 1.30 320 · 
BO 1.80 275 · 
56 1.70 290 · 
52 1.80 275 · 
46 2.60 225 · 
43 2.90 210 · 
40 3.30 200 · 
38 4.50 170 · 
36 4.80 165 · 
40 2.0 250 230 

36 2.5 230 180 

31 3.5 195 150 

2B 4.5 170 135 

25 5.0 160 115 

23 5.5 150 105 

22 7.0 140 100 

21 7.5 135 95 

19 8.0 130 90 

18 9.0 120 83 

16 14 95 65 

14 16 90 70 

9.5 10 115 40 

8.B 12 105 35 

8.1 15 90 32 

7.8 20 80 30 

7.3 23 75 27 

6.8 26 70 25 

6.0 35 65 23 

5.6 37 60 21 

5.0 40 58 20 

4.3 48 54 18 

3.8 54 47 17 

3.5 65 43 15 

Distributed by Dale ElectroniCS, Inc., through Nytron Inductors, Inc. 
700 Orange Street, Darlington, SC 29532. 
Phone: 803-393-5421 • Fax: 803-393-4123 

t INCREMENTAL CURRENT: The D.C. current required to cause a 5% 
reduction in the nominal inductance value. 
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TYPE DO 
INDUCTORS 

1800 

DEC/·DUCTOR 
New Subm.iniature Inductor 0.10uH to 1000uH Range 
0.100" diameter by 0.250" length 49 STANDARD VALUES 

The DECI-DUCTOR offers the desi~n engineer epoxy-molded 
reliability and uniformity in a submmiature R.F. Inductor. This 
Nytronics R.F. Inductor line is designed t,o meet all the en
vironmental specifications of MIL-C-15305 (latest revision). 

GRADE 1 CLASS B 

ELECTRICAL CHARACTERISTICS 
Inductance Tolerance: ±10% over entire range. 
Dielectric Strength: 700 volts RMS at sea level. 
Self·Resonant Frequency: Measured per MIL·C-15305 (latest revision). 
Rating: Maximum Current based on 35°C rise in 90°C ambient. 

DENSITY CHARACTERISTICS 
Volume: 0.002 cubic inches Weight: 0.35 grams 

NCG L 
Part. No. ~H 

p 00-0.10 0,10 40 

H 
00-0,12 0.12 40 
0D-0.15 0.15 38 

E 00-0.18 0.18 38 
00-0.22 0.22 35 

N 00-0.27 0.27 35 

0 
00-0.33 0.33 32 
00-0.39 0.39 32 

L 00-0.47 0.47 32 
00-0.56 0.56 32 

I 0D-0.68 0.68 33 

C 
00-0.82 0.82 30 
00-1.00 1.00 30 
00-1.20 1.20 30 
00-1.50 1.50 32 

I 00-1.80 1.80 35 

R 
00-2.20 2.20 35 
00-2.70 2.70 37 

0 00-3.30 3.30 45 
00-3.90 3.90 45 

N 00-4.70 4.70 45 
00-5.60 5.60 52 
00-6.80 6.80 52 
00-8.20 8.20 60 
00-10.0 10.0 60 
00-12.0 12.0 45 
00-15.0 15.0 47 
0D-18.0 18.0 50 
00-22.0 22.0 50 
00-27.0 27.0 50 
00-33.0 33.0 50 
00-39.0 39.0 50 

F 00-47.0 47.0 50 
0D-56.0 56.0 50 

E 00-68.0 68.0 52 

R 
00-82.0 82.0 52 
00-100 100 50 

R 00-120 120 28 
00-150 150 28 

I 00-180 180 28 

T 
00-220 220 26 
00-270 270 26 

E 0D-330 330 26 
0D-390 390 25 
00-470 470 27 
00-560 560 27 
00-680 680 28 
00-820 820 28 
0D-1000 1000 28 

.095 ±.01O 

------------~c:J~~~-----------
\ 

'#24 (.020 ±.002)TCW H 
0.250" ±.01O 

PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature: -55°C to +125°C 

Terminal Strength: Meets three pound pull test; five 3600 rotations in 
alternate directions per M IL·C·15305 (latest revision). 

Moisture, Vibration, and Shock Resistance: Meets requirements of 
MIL-C-15305 (latest revision), 10 cps to 2000 cps @ 15 G ±10% maxi
mum for 12 logarithmic swings each of 20 minute duration repeated 
for each of three mu.tually perpendicular. planes. Shock: 5OG, 11 MS. 

Marking: Color coded per M IL-C-15305 (latest revision). 

Min. Max. 
IlMin. SRF DCR MaxI. 

MHz MHz Ohms mA 
25 680 0.07 2000 
25 640 0.08 1900 
25 600 0.09 1750 
25 550 0.10 1600 
25 520 0.11 1550 
25 430 0.15 1350 
25 410 0.21 1150 
25 365 0.29 970 
25 330 0.35 820 
25 300 0.48 700 
25 275 0.65 600 
25 250 0.82 500 
25 230 1.10 475 

7.9 150 0.16 1200 
7.9 140 0.20 1100 
7.9 125 0.32 900 
7.9 115 0.37 760 
7.9 100 0.49 700 
7.9 90 0.67 575 
7.9 80 0.95 500 
7.9 75 1.10 475 
7.9 65 1.60 380 
7.9 60 1.80 350 
7.9 55 2.40 300 
7.9 50 3.40 265 
2.5 40 2.40 300 
2.5 35 2.70 275 
2.5 30 3.00 260 
2.5 25 3.30 250 
2.5 20 3.80 240 
2.5 24 3.80 260 
2.5 22 4.10 240 
2.5 20 4.40 210 
2.5 . 18 5.70 205 
2.5 15 6.50 180 
2.5 14 7.30 175 
2.5 13 8.20 165 
0.79 12 14 110 
0.79 11 16 105 
0.79 10 18 100 
0.79 9 25 90 
0.79 8 33 75 
0.79 7 37 70 
0.79 6.5 51 60 
0.79 6 56 58 
0.79 5 61 55 
0.79 4 70 50 
0.79 3.8 91 45 
0.79 3.4 102 40 

Distributed by Dale !:Iectronics, Inc., through Nytron Inductors, Inc. 
700 Orange Street, Darlington, SC 29532. 
Phone: 803-393-5421 • Fax: 803-393-4123 
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- MS INDUCTOR SERIES 
75083, 75084, 75085 
MOLDED INDUCTOR I 0.100 uH 
to 1000 uH 

Markings: Color coded per MIL-C-15305 (Latest Rev.) 

The MS Inductor Series are RF Inductors specifically designed 
to meet the demanding requirements of MIL-C-15305 (latest 
revision). This MS Series is Epoxy Molded enveloped features 
reliability and uniformity in a Subminiature Inductor. 

Mili-Ductor 

TYPE MD 
INDUCTORS 

I-- lK6" ±~l' ----I .095 ::'::.010 
-------------------ic:::J ::: 

~ I I 0.250" 
#24 (.020 ::'::.002) TeW I--t/ ::,::.010 

ELECTRICAL CHARACTERISTICS 
Inductance Tolerance: :!:10% over entire range, 
Oielectric Strength: 1000 volts RMS at sea level. 

1800 

Self-Resonant Frequency: Measured per M IL-C-15305 (latest revision). 
Rating: Maximum current based on; 35°C rise in 90° ambient for 
phenolic. 15°C rise in 90° ambient for iron and ferrite core inductors. 

DENSITY CHAR,ACTERISTICS 
Volume: 0.002 cubic inches; Weight: 0.30 grams. 
PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature: -55vC to +125"C phenolic core. -55°C to 
+105cC iron and ferrite core, 
Terminal Strength: Meets five pound pull test: five 360° rotations in 
alternate directions per MIL-C-15305 (latest reVision). 
Moisture, Vibration, and Shock Resistance: Meets reQuirements of 
MIL-C·15305 (latest revision). 10 cps to 2000 cps @ 20G ±10% maxi
mum for 12 logarithmic swings each of 20 minute duration repeated 
for each of three mutually perpendicular planes. Shock: 100G;6 MS. 

Inductance Test FrltJuenCJ Self·resonant DC Resistance Rated DC 
M .. Current MS No. NCG 

Part No. 

MS75083·1 MD 

MS75083·2 MD 

MS75083·3 MD 
MS75083·4 MD 

MS75083·5 MD 

MS75083·6 MD 
MS75083·7 MD 
MS75083-8 'MD 
MS75083·9 MD 

MS75083·10 MD 
MS75083·11 MD 

MS75083·12 MD 
MS75083·13 MD 
MS75084-1 MD 
MS75084-2 MD 
MS75084·3 MD 
MS75084-4 MD 
MS75084-5 MD 
MS75084-6 MD 
MS75084-7 MD 
MS75084-8 MD 
MS75084·9 MD 
MS75084-10 MD 
MS75084·11 MD 
MS75084-12 MD 
MS75084-13 MD 
MS75084·14 MD 
MS75084·15 MD 
MS75084-16 MD 
MS75084-17 MD 
MS75085·1 MD 
MS75085·2 MD 
MS75085·3 MD 
MS75085·4 MD 
MS75085·5 MD 
MS75085·6 MD 
MS75085·7 MD 
MS75085-8 MD 
MS75085·9 MD 
MS75085·10 MD 
MS75085·11 MD 
MS75085-12 MD 
MS75085·13 MD 
MS75085·14 MD 
MS75085·15 MD 
MS75085·16 MD 

~85.17; MD 
MS75085·18, MD 
MS75085-19 MD 

EEM 1991 

Q (L&8) Frequenc,. Min. Max. 
uh Min. MHz MHz Ohms 
.10 40 25.0 680 .08 
.12 40 25.0 640 .09 
.15 38 25.0 600 .10 
.18 35 25.0 550 .12 
.22 33 25.0 510 .14 
.27 33 25.0 430 .16 
.33 30 25.0 410 .22 
.39 30 25.0 365 .30 
.47 30 25.0 330 .35 
.56 30 25.0 300 .50 
.68 28 25.0 275 .60 
.82 28 25.0 250 .85 

1.00 25 25.0 230 1.00 
1.2 25 7.9 150 .18 
1.5 28 7.9 140 .22 
1.8 30 7.9 125 .30 
2.2 30 7.9 115 .40 
2.7 37 7.9 100 .55 
3.3 45 7.9 90 .85 
3.9 45 7.9 80 1.00 
4.7 45 7.9 75 1.20 
5.6 50 7.9 65 1.80 
6.8 50 7.9 60 2.00 
8.2 55 7.9 55 2.70 

10 55 7.9 50 3.70 
12 45 2.5 40 2.70 
15 40 2.5 35 2.80 
18 50 2.5 30 3.10 
22 50 2.5 25 3.30 
27 50 2.5 20 3.50 
33 45 2.5 24 3.4 
39 45 2.5 22 3.6 
47 45 2.5 20 4.5 
56 45 2.5 18 5.7 
68 50 2.5 15 6.7 
82 50 2.5 14 7.3 

100 50 2.5 13 8 
120 30 .79 12 13 
150 30 .79 11 15 
180 30 .79 10 17 
220 30 .79 9 21 
270 30 .79 8 25 
330 30 .79 7 28 
390 30 .79 6.5 35 
470 30 .79 6 42 
560 30 .79 5 46 
680 30 .79 4 60 
820 30 .79 3.8 65 

1000 30 .79 3.4 72 

Distributed by Dale Electronics, Inc., through Nytron Inductors, Inc. 
700 Orange Street, Darlington, SC 29532. 
Phone: 803·393·5421 • Fax: 803·393·4123 
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RFC-SS SERIES 

Molded inductors specifically designed to 
meet MIL-C-15305 (latest revision). Induc
tance from 0.15 to 240uH. 

GRADE 1 CLASS B (0.15-4.7) 
CLASS A (5.6-240) 

. 375 

===:::!. ;:::::::::J 

___ 1 .:: ±~'010 DIA. 

'-----1_ - - f -- -
#22 (.025 ± .002) Tew 

ELECTRICAL CHARACTERISTICS 

Inductance Tolerance: 0.15 to 33 uH ±10% 
- 36 to 240 uH ±5% 

Measured on Q meter per 
MIL-C-15305 (latest revision). 

Dielectric Strength: MS18130 & MS14046 = 1000 
MS90538 = 700 

Rated Current: :Based on max. temp. rise of 
35°C (ambient 90°C) for 
RFC-SS-0.15 to -4.7 
15°C (ambient 90°C) for 
RFC-SS-5.6 to -240 

PHYSICAL AND ENVIRONMENTAL 
CHARACTERISTICS 

Operating Temperature: Max. 125°C for 
RFC-SS-O.15 to -4.7 

Max. 1 05°C for 
RFC-S&-5.6 to -240 

Terminal Strength: Meets five pound pull test per 
MIL-C-15305 (latest revision). 

MOisture, Vibration, and Meets requirements of 
Shock Resistance: M IL-C-15305 

(latest revision), 
high frequency 10 cps 

Marking: Color banded. 

MSNO. 

i MS1813o.1 

• MS18130-2 
• MS18130·g 
· MS18130-4 
MS18130·5 

. MS18130·6 
MS18130.7 
MS18130·8 
MS18130-9 
MS18130·10 

o MS18130·11 
MS18130·12 
MS1813o.13 
MS18130·14 
MS18130·15 
MS18130·16 
MS14046·1 
'MS14046·2 
MS14046·3 
MS14046-4 
MS14046·5 
MSl4046·6 
MS14046·7 
MS14046-8 
MS14046-9 
MS14046-10 
MS90538·1 
.MS90538·2 
MS90538·3 
MS90538-4 
MS90538·5 
MS90538-6 
MS90538·7 
MS90538·8 
MS90538·9 
~S90538·10 
MS90538·11 
MS90538·12 
MS90538·13 
MS90538·14 
MS90538·15 
MS90538·16 
MS90538·17 
MS90538·18 
MS90538·19 
MS90538·20 
MS90538·21 

NCG-
PART 
HO. 

RFC·SS· .15 
RFC-SS· .22 
RFC·SS· .33 . 
RFC·SS· .47 
RFC-SS· .56 
RFC-SS· .68 
RFC-SS· .82 
RFC·SS- 1.00 
RFC·SS- 1.20 
RFC-SS- 1.50 
RFC-SS· 1.80 
RFC-SS- 2.2 
RFC·SS- 2.7 
RFC·SS- 3.3 
RFC·SS- 3.9 
RFC-SS· 4.7 
RFC·SS· 5.6 
RFC·SS· 6.8 
RFC-SS· 8.2 
RFC-SS· 10 
RFC·SS- 12 
RFC-SS· 15 
RFC-SS· 18 
RFC·SS· 22 
RFC-SS· 27 
RFC-SS· 33 
RFC-SS· 36 
RFC·SS· 39 
RFC-SS- 43 
RFC·SS· 47 
RFC·SS· 51 
RFC·SS· 56 
RFC-SS· 62 
RFC·SS· 68 
RFC·SS- 75 
RFC·SS- 82 
RFC·SS- 91 
RFC·SS·100 
RFC·SS·ll0 
RFC·SS·120 
RFC·SS-130 
~FC·SS·150 
RFS·SS-160 
RFC·SS·180 
RFC·SS-200 
RFC·SS·220 
RFC·SS·240 

L 

uH 

0.15 
0.22 
0.33 
0.47 
0.56 
0.68 
0.82 
1.00 
1.20 
1.5 
1.8 
2.2 
2.7 
3.3 
3.9 
4.7 
5.6 
6.8 
8.2 

10.0 
12 
15 
18 
22 
27 
33 
36 
39 
43 
47 
51 
56 
62 
68 
75 
82 
91 

Hio 
110 
120 
130 
150 
160 
180 
200 
220 
240 

II Min. 

5(j 
50 
45 
45 
50 
50 
50 
50 
33 
33 
33 
33 
33 
33 
33 
33 
45 
50 
50 
55 
65 
65 
75 
75 
60 
65 
60 
60 
60 
55 
55 
55 
55 
55 
55 
50 
50 
50 
60 
65 
65 
65 
65 
65 
65 
65 
65 

1800 

TYPE RFC-SS 
MS18130, 14046 & 90538 

INDUCTORS 

@ Min. Max. Rated .. 
SRF OCR DC Cur. ·c .. 

MHz MHz II mA 't; 
:11 

25 525 0.03 2~ 
25 450 0.05 1900 
25 360 0.09 1400 
25 310 0.12 1225 
25 280 0.13 1220 
25 250 0.15 1100 
25 220 0.22 900 ~ 

25 200 0.29 830 
:::::i 
0 

7.9 . 180 0.42 650 z .... 
7.9 160 0.50 600 :c 
7.9 150 0.65 525 

G.-

7.9 135 0.95 435 
7.9 120 1.20 385 
7.9 110 2.00 300 
7.9 100 2.30 280 
7.9 90 2.60 260 
7.9 60 0.32 750 
7.9 55 0.50 600 
7.9 50 ')60 545 
7.9 45 0.90 445 
2.5 42 1.10 404 
2.5 40 lAO 370 
2.5 34 2.25 280 
2.5 30 2.50 265 
2.5 25 2.60 260 
2.5 19 3.00 250 
2.5 15.5 2.50 180 
2.5 14.5 2.60 176 
2.5 13.7 2.70 172 
2.5 13.0 2.75 170 
2.5 12.7 2.85 167 z 
2.5 12.0 3.00 164 0 

2.5 11.5 3.15 160 e: 
2.5 11.0 3.30 156 
2.5 10.5 3.70 147 
2.5 10.3 3.9 143 
2.5 . 10.0 4.3 136 
2.5 9.5 4.5 133 
0.79 8.9 4.9 128 
0.79 8.7 5.2 124 
0.79 8.5 5.45 121 
0.79 8.0 6.05 114 
0.79 7.5 6.40 111 
0.79 7.0 6.75 108 
0.79 6.5 7.10 106 
0.79 6.2 7.45 103 
0.79 5.9 l7.8 101 

• NeG Part No. electricals and tolerances as shown, 
MS No. electricals and tolerances per actual MS sheet. 

Distributed by Dale Electronics, Inc., through Nytron Inductors, Inc. 
700 Orange Street, Darlington, SC 29532. 
Phone: 803-393-5421 • Fax: 803-393-4123 
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TYPE RFC-S 
MS21389 & 21390 

INDUCTORS 

Proven reliability molded inductors specifically 
designed to meet MIL-C-15305 (latest revision). 
Inductance 0.1 to 1000uH. 
GRADE 1 CLASS B 

ACTUAL SIZE 

#22 (.025 ± .002) TC~ 

I c=J1-------
-.--J 430 l-- 1.3 _I 

.178 ± .010 I'; .010 1- TYP. MIN. 

ELECTRICAL CHARACTERISTICS 

Inductance 
Tolerance: 

Dielectric 
Strength: 

Self-Resonant 
Frequency: 

Q: 

Rating: 

0.1 uH to 22uH ±10% on Q-Meter 
27uH to 100uH ±5% 
1,000 cps bridge 
120uH to 1000uH ±5% on Q-Meter 
Note: L & Q are not always 
tested at the same frequency. 
Inductance values that are tested 
on Q-Meter, are tested at 
standard test frequencies. 

700 volts RMS at sea level. 

Minimum SRF measured with 
full length leads on Grid-Dip 
Meter. 

Measured on Q-Meter. 

If.! watt dissipation for series S 

DENSITY CHARACTERISTICS 

Volume: I 0.012 cu. in. 

Weight: 0.90 grams 

PHYSICAL AND ENVIRONMENTAL 
CHARACTERISTICS 

Operating 
Temperature: 

Terminal 
Strength: 

Moisture, 
Vibration, and 

Shock 
Resistance: 

- 55°C to + 125°C. 

Meets five pound pull test 
per MIL-C-15305 (latest revision). 

Meets requirements of 
MIL-C-15305 Grade 1, Class B. 
High frequency 10 cps to 2000 
cps @ 30G ±10% maximum 
for 12 logarithmic swings, each 
of 20 minute duration repeated 
for each of three mutually 
perpendicular planes. 

RFC-S SERIES 

L II min 
NCG 

MSNO. 
PART 
NO." 

uH MHz 
MS21389-1 RFC-S- 0.10 0.10 75 50 
MS21389-2 RFC-S- 0.12 0.12 '75 50 
MS21389-3 RFC-S- 0.15 0.15 75 50 
MS21389-4 RFC-S- 0.18 0.18 75 50 
MS21389-5 RFC-S- 0.22 0.22 75 50 
MS21389-6 RFC-S- 0.27 0.27 70 45 
MS21389-7 RFC-S- 0.33 0.33 70 40 
MS21389-8 RFC-S- 0.39 0.39 65 40 
MS21389-9 RFC-S- 0.47 0.47 60 25 
MS21389-10 RFC-S- 0.56 0.56 55 25 
MS21389-U RFC-S- 0.68 0.68 55 25 
MS21389-12 RFC-S- 0.82 0.82 50 25 
MS21389-13 RFC-S- 1.0 1.0 50 20 
MS21389-14 RFC-S- 1.2 1.2 45 20 
MS21389-15 RFC-S- 1.5 1.5 45 15 
MS21389-16 RFC-S- 1.8 1.8 45 15 
MS21389-17 RFC-S- 2.2 2.2 45 15 
MS21390-1 RFG-S- 2.7 2.7 55 10 
MS21390-2 RFC-S- 3.3 3.3 55 10 
MS21390-3 RFC-S- 3.9 3.9 60 10 
MS21390-4 RFC-S- 4.7 4.7 70 7.9 
MS21390-5 RFC-S- 5.6 5.6 65 7.9 
MS21390-6 RFC-S- 6.8 6.8 65 7.9 
MS21390-7 RFC-S- 8.2 8.2 60 7.9 
MS21390-8 RFC-S- 10 10 60 5 
MS21390-9 RFC-S- 12 12 65 5 
MS21390-10 RFC-S- 15 15 80 2.5 
MS21390-11 RFC-S- 18 18 75 2.5 
MS21390-12 RFC-S- 22 22 75 2.5 
MS21390-13 RFC·S- 27 27 75 2.5 
MS21390-14 RFC·S· 33 33 85 2.5 
MS21390-15 RFC-S· 39 39 80 2.5 
MS21390-16 RFC·S- 47 47 80 2.5 
MS21390-17 RFC-S- 56 56 75 2.5 
MS21390-18 RFC-S- 68 68 75 2.5 
MS21390-19 RFC-S- 82 82 75 2.5 
MS21390-20 RFC-S- 100 100 75 1.5 
MS21390-21 RFC-S- 120 120 65 0.79 
MS21390-22 RFC-S- 150 150 65 0.79 
MS21390-23 RFC-S- 180 180 65 0.79 
MS21390-24 RFC-S- 220 220 65 0.79 
MS21390-25 RFC-S- 270 270 65 0.79 
MS21390-26 RFC-S· 300 300 65 0.79 
MS21390-27 RFC-S· 330 330 65 0.79 
MS21390-28 RFC·S· 360 360 65 0.79 
MS21390-29 RFC·S· 390 390 65 0.79 
MS21390-30 RFC-S· 430 430 65 0.79 
MS21390-31 RFC·S· 470 470 65 0.79 
MS21390-32 RFC·S- 510 510 65 0.79 
MS21390-33 RFC-S- 560 560 65 0.79 
MS21390-34 RFC·S· 620 620 60 0.79 
MS21390-35 RFC·S· 680 680 60 0.79 
MS21390-36 RFC-S· 750 750 60 0.79 
MS21390,37 RFC·S· 820 820 60 0.79 
MS21390-38 RFC·S- 910 910 60 0.79 
MS21390-39 RFC·S-1000 1000 60 0.79 

" NCG Part No. electricals and tolerances as shown, 
MS No. electricals and tolerances per actual MS sheet. 

Distributed by Dale Electronics, Inc., through Nytron Inductors, Inc. 
700 Orange Street, Darlington, SC 29532. 
Phone: 803-393-5421 • Fax: 803-393-4123 

mIn. Max. max • 
SRF OCR I 

MHz I) mA 

400 .02 4000 
400 .025 3500 
400 .03 3000 
400 .03 3000 
400 .03 3000 
376 .04 2700 
352 .05 2500 
320 .08 2000 
288 .08 2000 
264 .10 1700 
240 .12 1500 
220 .18 1300 
200 .24 1100 
176 .35 1000 
160 .43 850 
144 .65 720 
132 .80 610 
88 .12 1600 
80 .15 1400 
76 .23 1200 
72 .30 1000 
64 .45 900 
56 .55 800 
52 .65 720 
48 .73 650 
42 1.1 590 
38 1.4 500 
34 1.6 460 
32 1.8 430 
29 2.7 360 
26 3.5 300 
21 3.8 290 
18 4.0 275 
15 4.4 265 
13 4.7 250 
10 53 235 
8 6.0 220 
5.7 5.0 170 
5.4 5.8 164 
5.0 6.6 158 
4. 7.4 155 
4. 8.0 150 
4.2 8.6 145 
4. 8.9 142 
3. 9.6 137 
3. 9.9 135 
3.4 10.4 131 
3. 10.9 128 
3. 11.6 124 
2. 11.8 123 
2. 12.5 120 
2.7 13.5 115 
2.6 14.0 113 
2. 15.0 110 
2.4 15.5 107 
2.2 16.5 104 
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1800 

TYPE RFC-S 
MS75008, 75101 & 90539 

INDUCTORS 
, 

MS·INDUCTOR SERIES 
75008·75101·90539 
MOLDED INDUCTOR 

,I t 

h .190 8 rc::::J ± .010 Ci) 

'---Dr-t-
Proven reliability molded inductors designed to meet 
MIL-C-15305 (latest revision). 

ALL DIMENSIONS IN INCHES 

PHYSICAL AND ENVIRONMENTAL 
CHARACTERISTICS Inductance 0.15 to iooo uH. 

NCG 
MSHo. Part Ho.· 

ID 
MS7500B-~1 RFC·S 

II) MS7500B, 2 RFC,S 
II) MS7500B,23 RFC,S 
C MS75008,24 RFC·S .... MS7500B,25 RFC,S 
U MS7500B·26 RFC·S 

MS7500B·27 RFC,S .- MS7500B·2B RFC,S 
ILl MS7500B,29 RFC,S 
Q MS7500B,30 RFC,S 
C MS75008,31 RFC,S 
II: MS7500B·32 RFe·s 
C.lI MS75008,33 RFC,S 

MS75101,1 RFC,S 
MS75101"2 RFC,S 
MS75101·3 RFC·S 
MS75 101-4 RFC,S 
MS75101,5 RFC·S 
MS75101,6 RFC,S 

C MS75101,7 RFC,S 
en MS75101·8 RFC,S 
en MS75101·9 RFC,S 

:5 . MS75101-10 RFC,S 
MS75101,11 RFC,S 

t) MS75101·12 RFC·S 

..: MS90539-01 RFC-S 
ILl MS90539-02 RFC,S 
0 MS90539-03 RFC·S 
C MS90539-04 RFC,S 
II:: . MS90539-05 RFC,S 
(lJ 

; ~~~~~~~ RFC,S 
RFC,S 

MS90539-08 RFC·S 
MS90539-09 RFC'S 
MS90539-10 RFC·S 
MS90539-11 RFC·S 
MS90539-12 RFC-S 
MS90539-13 RFC·S 
MS90539-14 RFC,S 
MS90539-15 RFC,S 

MS No. electrlcals as shown. 

ELECTRICAL CHARACTERISTICS 
Inductance Tolerance: 0.15 to 0,47 uH ±20%: 
0.56-27 uH ±10%; 270-1000 uH ±5%. 
Dielectric Strength: MS90539 = 700 Volts 
Max. Temp. Rise: 35°C (Class B devices) 

15°C (Class A devices) 

Operating Temperature: -55°C to + 125°C. 
(.15 thru 2.7 ,..H) -55°C to +105°C (3.3 ,..H 
thru 1000 ,..Hl. 
Terminal Strength: Meets five pound pull test 

K.e:is~~e~-~T~~itiJ~~te:~r~i~~~~). Resistance: 
Meets requirements of M IL-C-15305 (latest 
revision). High frequency 10 cps to 2000 cps 

@ 20G ±10% maximum for 12 logarithmIc 
swings, each of 20 minute duration repeated 
for each of three mutually perpendicular 
planes •. 
Volume: S Type - 0.012 cu. in. 
Weight: S Type - 0.95 grams 
Marking: Color banded per MIL-C-15305 (latest 
revision). 

Telt I Self·Resonant DC Resistance Rated DC 
Inductance Q Fraquencr Frequency, Min. Maximum Current 

uH Min. MHz MHz Ohms mA Material 

0.15 :!:20% 55 25.0 510 0.030 3,000 
0.22 :!:20% 50 25.0 415 0.035 2,BOO 
0.33 :!:20% 50 25.0 350 0.065 2,000 to) 
0,47 :!:20% 50 25.0 300 0.OB5 1,700 ::::i 
0.56 :!:IO% 50 25.0 270 0.125 1,450 0 
0.6B :!:IO% 45 25.0 250 0,150 1,300 Z 
0.82 ±IO% 40 25.0 210 0.205 1,100 ILl 
1.00 :!:IO% 40 25.0 200 0,290 930 ::r 
1,20 ±IO% 30 7.9 180 0.400 785 ~ 
1.50 :!:IO% 30 7.9 170 0.4B5 700 
1.80 :!:10% 30 7.9 ISO 0.740 5BO 
2.20 :!:10% 30 7.9 140 0.970 505 
2.70 :!:10% 30 7.9 120 1.20 460 

3.30 :!:10% 30 7.9 70 0.140 1,350 
3.90 :!:10% 30 7.9 65 0.155 1,250 
4.70 :!:IO% 30 7.9 60' 0.210 1,100 
5.60 :!:IO% 30 7.9 50 0.280 935 

Z 6.BO :!:IO% 30 7.9 50 0.375 810 
B.20 :!:IO% 30 7.9 48 0.440 750 0 

10,00 :!:IO% 30 7.9 42 0.605 640 !!: 
12.00 :!:IO% 50 2.5 36 1.05 490 
15.00 :!:IO% 55 2.5 30 1.20 460 
IB.OO :!:IO% 60 2.5 30 1.95 360 
22.00 :!:IO% 60 2.5 24 2.20 335 
27.00 :!:IO% 65 2.5 22 2.75 300 

270±5% 65 .79 5.6 8.2 110 
300 :!:5% 65 .79 5.3 B.7 107 
330 ±5% 65 .79 5.0 9.1 105 
360±5% 65 .79 4.7 9.6 102 
390:!:5% 65 .79 4.5 10.0 100 
430 :!:5% 65 .79 4.3 10.6 97 

Z 470 ±5% 65 .79 4.0 ILl 95 
510 :!:5% 65 .79 3.B 11.6 93 0 
560 :!:5% 65 .79 3.6 12.3 91 !!: 
620±5% 60 .79 3,5 13.0 88 
680 :!:5% 60 .79 3.4 13.7 85 
750 :!:5% 60 .79 3.3 14.4 83 
820 :!:5% 60 .79 3.1 15.1 81 
910 :!:5% 60 .79 2.9 15.8 79 

1000 :!:5% 60 .79 2.24 16.5 7B 

NCG Part No. Is reference only, see page 19 for RFC·S electrlcals. 

A·1228 
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TYPE RFC-M 
MS21388 

INDUCTORS 

1800 

RFC-M SERIES 
Proven reliability molded inductors specifically 
designed to meet MIL-C-15305 (latest revision). 
Inductance 1.0 to 2200uH. 

GRADE 1 CLASS B 

ACTUAL SIZE 

#21 (.0285 ± .002) TCW ! I _--1-

-.-
L .60 'I' I MAX. 

1.3ri .25 OIA. 
MAX. TYP. MIN. 

ELECTRICAL CHARACTERISTICS 

Inductance 
Tolerance: 

Dielectric 
Strength: 

Self-Resonant 
Frequency: 

Q: 

Rating: 

1.0 to 22uH ± 10% on Q-Meter 
27uH to 2200 ± 5% 
1,000 cps bridge 
Note: L & Q are not always tested 
at the same frequency. 
Inductance Values tested 
on Q-Meter, are tested at 
standard test frequencies. 

700 volts RMS at sea level. 

Minimum SRF measured with 
full length leads on Grid-Dip 
Meter. 

Measured on Q-Meter. 

113 watt dissipation for series M 

DENSITY CHARACTERISTICS 

Volume: I 0.029 cu. in. 

Weight: 2.00 grams 

PHYSICAL AND ENVIRONMENTAL 
CHARACTERISTICS 

Operating 
Temperature: 

Terminal 
Strength: 

Moisture, 
Vibralion, and 

Shock 
Resistance: 

Meets five pound pull teflt 
per MIL-C-15305. 

Meets requirements of 
MIL-C-15305 (latest revision). 
High frequency 10 cps to 2000 
cps @ 30G ±10% maximum 
for 12 logarithmic swings, each 
of 20 minute duration repeated 
for each of three mutually 
perpendicular planes. 

L Q Min. Mi •• Max. Max • ... 
NCG SRF OCR I c 

PART ii: 
MSNO. ... 

NO." ~ 
uH MHz MHz Il mA ::IE 

MS21388-1 RFC-M· 1.0 1.0 100 15 136 .04 2700 

MS21388·2 RFC-M· 1.2 1.2 100 15 124 .04 2700 

MS21388·3 RFC-M- 1.5 1.5 100 10 112 .04 2700 

MS21388·4 RFC-M- 1.8 1.8 95 10 100 .05 2500 

MS21388·5 RFC-M- 2.2 2.2 95 10 88 .05 2500 

MS21388·6 RFC-M- 2.7 2.7 68 7.9 76 .05 2500 

MS21388·7 RFC-M- 3.3 3.3 60 7.9 72 .05 2500 

MS21388·8 RFC-M- 3.9 3.9 60 7.9 70 .07 2100 

MS21388·9 RFC-M· 4.7 4.7 60 7.9 60 .09 1800 

MS21388·10 RFC-M- 5.6 5.6 65 7.9 56 .14 1550 

MS21388·11 RFC-M- 6.8 6.8 70 7.9 52 .17 1300 

MS21388-12 RFC·M- 8.2 8.2 65 7.9 46 .25 1150 

MS21388·13 RFC-M- 10 10 65 5 40 .32 1000 

MS21388·14 RFC-M- 12 12 65 5 36 .47 870 -
MS21388·15 RFC-M- 15 15 75 4 32 .62 730 

MS21388·16 RFC-M- 18 18 65 4 30 .72 660 

MS21388·17 RFC·M- 22 22 65 2.5 28 .8 600 

MS21388-18 RFC-M- 27 27 65 2.5 25 ! 1.2 520 

MS21388·19 RFC-M- 33 33 80 2.5 22 1.5 450 

MS21388·20 RFC-M· 39 39 80 2.5 20 2.3 380 z 
MS21388·21 RFC·M· 47 47 100 2.5 19 3.0 300 co 

'" MS21388-22 RFC-M- 56 56 100 -2.5 18 4.2 270 

MS21388·23 RFC-M- 68 68 100 2.5 16 5.2 250 

MS21388·24 RFC-M· 82 82 100 2.5 14 6.2 220 

MS21388·25 RFC·M- 100 100 100 1.5 13 7 200 

MS21388-26 RFC-M- 120 120 95 1.5 11 7.5 200 
MS21388-27 RFC-M- 150 150 90 1.0 9 8 190 
MS21388-28 RFC-M- 180 180 85 1.0 7 9 185 
MS21388·29 RFC-M- 220 220 85 1.0 5.5 10 180 

MS21388·30 RFC·M· 270 270 80 1.0 4.5 11 172 

MS21388·31 RFC-M- 330 330 80 .8 3.5 12 165 

MS21388·32 RFC-M- 390 390 75 .8 3.0 13 157 

MS21388·33 RFC-M- 470 470 75 .8 2.8 , 14 150 
MS21388·34 RFC-M- 560 560 65 .8 2.5 16 145 

MS21388·35 RFC-M- 680 680 65 .8 2.2 17 140 

MS21388·36 RFC·M- 820 820 65 .8 2.0 119 132 

MS21388·37 RFC-M-I000 1000 70 .5 1.8 21 125 

MS21388·38 RFC-M-120a 1200 60 .25 2.2 22 120 

MS21388·39 RFC-M-2200 2200 70 .25 1.6 30 100 

",NCG Part No. electricals and tolerances as shown. 
MS No. electricals and tolerances per actual MS sheet. 

Distributed by Dale Electronics, Inc., through Nytron Inductors, Inc. 
700 Orange Street, Darlington, SC 29532. 
Phone: 803-393-5421 • Fax: 803-393-4123 
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RFC-L SERIES 
Proven reliability molded inductors specifically 
designed to meet MIL-C-15305 (latest revision). 
Inductance 1.0 to 10,OOOuH. 
GRADE, 1 CLASS B 

#21 (.0285 ACTUAL SIZE 
± .002) TCW -L 

/ 

-r f- .90 -~f-- 1.3 J 
.31 DIA. MAX. TYP. Mm.! 

MAX. 

ELECTRICAL CHARACTERISTICS 

Inductance 
Tolerance: 

Dielectric 
Strength: 

SeH-Resonant 
Frequency: 

Q: 

Rating: 

1.0uH to 22uH ±10% on Q-Meter 
27uH to 10,000uH ±5% 
1,000 cps bridge 
Note: L & Q are not always 
tested at the same frequency. 
Inductance Values tested on 
Q-Meter are tested at standard 
test frequencies. 

700 volts RMS at sea level. 

Minimum SRF measured with 
.full length leads on Grid-Dip 
Meter. 

Measured on Q-Meter. 

1/2 watt dissipation for L series. 

DENSITY CHARACTERISTICS 

Volume: ,.0.068 cu. in. 

Weight: 4.10 grams 

PHYSICAL AND ENVIRONMENTAL 
CHARACTERISTICS 

Operating 
Temperature: 

Terminal 
Strength: 

Moisture, 
Vibration, and 

Shock 
Resistance: 

-55°C to +125°C. 

Meets five pound pull test per 
MIL-C-15305 (latest revision). 

Meets requirements of 
MIL-C-15305 (latest revision). 
High frequency 10 cps to 
2000 cps @ 30G ±10% 
maximum for 12 logarithmic 
swings, each of 20 minute 
duration repeated for .each of 
three mutually perpendicular 
planes. 

Distributed by Dale Electronics, Inc., 
through Nytron Inductors, Inc. 

700 Orange Street, Darlington, SC 29532. 
Phone: 803-393-5421 • Fax: 803-393-4123 

NCII 
MSND. PART 

NO." 

MS21"3I1U'1 ft'.·L· I.U 

MS2138o-2 RfC·L· 1.2 

MS21380·3 RfC·L· 1.5 

MS21380-4 RfC·L· 1.8 

MS21380·5 RfC·L· 2.2 

MS21380-6 RfC·L· 2.7 

MS21380·7 RfC·L· 3.3 

MS21380·8 Ift·L· 3.9 

MS21380·9 Rft·L· 4.7 

MS21380·10 Rft·L· 5.& 

MS21380·11 RfC·L· &.a 

MS21380·12 RfC·L· 8.2 

. MS21380·13 RfC·L· 10 

MS2138o-14 RfC·L· 12 

MS213So-15 Rft·L· 15 

MS21380·16 Rft·L· 1. 

MS2138o-17 RfC·L· 22 

MS2138o-18 .Rft·L· 27 

MS21380·19 IfC·L· 33 

MS21380·20 Ift·L· 31 

MS2138o-21 Ift·L· 47 

MS21380·22 Ift·L· 5& 

MS21380·23 Rft·L· &8 

MS21380·24 Rft·L· 12 

MS21380·25 Rft·L· 100 

MS21380·26 Ift·L· 120 

MS21380·27 Rft·L· 150 

MS21380·28 Rft·L· 180 

MS21380·29 RfC·L· 220 

MS21380·30 Rft·L· 270 

MS2138o-31 Rft·L· 330 

MS21380·32 Rft·L· 310 

MS2138o-33 RfC·L· 470 

MS2138()'34 Rft·L· 560 

MS21380·35 Rft·L· 680 

MS21380·36 RfC'L· 820 

MS21380·37 RFC·L· 1000 

MS2138o-38 IfC·L· 1200 

MS21380·39 RfC·L· 1500 

MS21380·40 Ift·L· 1800 

MS21380·41 Rfe·L· 2200 

MS21380·42 RFC·l· 2700 

MS21380-43 RFC·L· 3300 

MS21380'44 RFC·L· 3100 

MS21380·45 RfC·l· 4700 

MS21380·46 RfC·L· 5600 

. MS21380·47 IfC·L· eaoo 

MS21380·48 RfC·L· 82010 

MS21380-49 IFC·L·l0000 

TYPE RFC-L 
MS21380 

INDUCTORS 

L Q min Min. Max. 
SRF OCR 

I'H MHz MHz n 
I.U IOU J~ •• u .v. 

1.2 130 15 124 .03 

1.5 130 10 112 •. 03 

1.8 130 10 100 .03 

2.2 130 10 92 .04 

2.7 100 10 82 .04 

3.3 100 7.9 72 .04 

3.9 80 7.9 68' .05 

4.7 75 7.9 64 .05 

5.6 65 7.9 58 .06 

6.8 65 7.9 52 .06 

8.2 65 7.9 46 .11 

10 75 5 40 .15 

12 75 5 36 .23 

15 75 5 32 .3 

18 75 5 29 .4 

22 75 2.5 26 .5 

27 70 2.5 24 .6 

33 70 2.5 22 .7 

39 70 2.5 21 l.l 

47 75 2.5 20 1.3 

56 80 2.5 18 1.8 

68 100 2.5 16 2.4 

82 100 2.5 14 2.8 

100 100 1.5 13 3.2 

120 100 1.5 12 4.8 

150 100 1.0 11 6.4 

180 95 1.0 10 9.5 

220 95 1.0 9 12 

270 70 1.0 7 13 

330 65 .79 6 14 

390 65 .79 5 15.5 

470 60 .79 4 17 

560 75 .5 3 18.5 

680 75 .5 2.5 20 

820 75 .5 2.0 22 

1000 75 .5 1.9 24 

1200 75 .5 1.7 27 

1500 75 .4 1.5 29 

1800 65 .4 1.4 32 

2200 65 .25 1.2 35 

2700 65 .25 1.0 40 

3300 65 .25 .95 ·45 

3900 65 .25 .80 49 

4700 65 .25 .75. 53 

5600 65 .25 .70 60 

6800 65 .25 .60 67 

8200 65 .25 .50 75 

10000 65 .15 .45 80 

1800 

max. 
I ,.! 

c 
mA 

lE 

I ~uuu 
4000 

4000 

4000 

3500 

3500 

3500 

3100 

3100 

3000 

3000 

2400 

1800 

1600 

1300 

1150 

1000 

900 

850 

720 

620 

540 

450 

425 
z 

400 co 
II: 

360 -
280 

240 

200 

195 

190 

180 

170 

165 

155 

150 

145 

137 

130 

125 

120 

112 

105 

100 

95 

90, 

'85 

82 

80 

MS91189-14 THRU-28, VALUES 1.2 THRU 18uH 
(ON PHENOLIC CORES) ARE AVAILABLE, AND 
MS75103-1 THRU -10, VALUES 22 THRU 120uH 
(ON IRON CORES) ARE ALSO AVAILABLE. 

• NCG Part No. electrlcals and tolerances as shown. 
MS No. electrlcals and tolerances per actual MS sheet. 
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TYPE PD 
INDUCTORS 

Pee Dee Dutlor Series 

The Pee Dee Ductor is a microminiature, 
axial-leaded RF inductor for hybrid cir
cuit applications. 

Marking: EIA color coded 

1800 

This reliable, high performance inductor 
has a standard inductance tolerance of 
±10%. 

l r .075 ±,OO5 

-t -0--
\ ~ ~ .175MAX 

GRADE 2 CLASS A L #26 (.0159 ±.OO2) TeW 1.5 LG 

ELECTRICAL CHARACTERISTICS: 
Inductance 
Tolerance: ±10% (Std). 

L,Q,F, values: Measurements 
per M IL·C·15305. 
(latest revision). 

Dielectric 300 Volts RMS 
Strength: @ Sea Level. 

DENSITY CHARACTERISTICS: 
Volume: .0007 Cubic Inches 

Weight: 0.12 Grams 

PHYSICAL AND ENVIRONMENTAL 
CHARACTERISTICS: 

Terminal pull: 3 Ibs. minimum. 

NCG 
Part No. 
PO·0.I0 
PO·0.12 
PO·0.15 
PO·0.18 
PO·0.22 

PO·0.27 
PO·0.33 
PO·0.39 
PO·0.47 
PO·0.56 
PO·0.68 
PD·iI.82 
PD·l.O 
PD· 1.2 
PO·1.5 

PO·l.8 
PD·2.2 
PO·2.7 
PO·3.3 
PO·3.9 
PO-4.7 
PO·5.6 
PO·6.8 
PO·8.2 
PD·I0 
PO·12 
PO-IS 
PD·18 
PO·22 
PO·27 
PO·33 
PO·39 
PO·47 
PO·56 
PO·68 
PD·82 
PD·I00 
PO·120 
PO-ISO 
PO·180 

PO·220 
PO·270 
PO·330 
PO·390 
PO·470 

PO·560 
PO·680 
PO·820 
PO·lODO 

L 
uH 

0.10 
(U2 
0.15 
0.18 
0.22 

0.27 
0.33 
0.39 
0.47 
0.56 
0.68 
0.82 
1.0 
1.2 
1.5 

1.8 
2.2 
2.7 
3.3 
3.9 
4.7 
5.6 
6.8 
8.2 

10 
12 
15 
18 
22 
27 

33 
39 
47 
56 
68 
82 

100 
120 
150 
180 

220 
270 
330 
390 
470 

560 
680 
820 

1000 

ALL DIMENSIONS IN INCHES 

ELECTRICAL DATA 
Q Test SRF 

(Min.) Freq. MHz Min. MHz 
40 25 400 
40 25 360 
40 25 320 
40 25 304 
40 25 288 
40 25 240 
40 25 224 
40 25 208 
40 25 200 
40 25 192 

35 25 176 
35 25 144 
35 25 136 
35 7.9 120 
35 7.9 104 
35 7.9 96 
35 7.9 88 
35 7.9 84 
35 7.9 80 
35 7.9 72 
35 7.9 68 
35 7.9 56 
35 7.9 52 
35 7.9 50 
35 7.9 48 
35 2.5 28 
35 2.5 24 
35 2.5 20 
35 2.5 18 
35 2.5 17 
35 2.5 16 
35 2.5 13 
35 2.5 11 
35 2.5 10 
35 2.5 8 

35 2.5 7.2 
35 2.5 6.4 
28 .79 5.6 
28 .79 4.8 
25 .79 4.4 
24 .79 4.2 
24 .79 4.0 
24 .79 3.8 ' 
24 .79 2.9 
24 .79 2.7 
24 .79 2.6 
22 .79 2.4 
23 .79 2.0 
21 .79 1.6 

Distributed by Dale Electronics, Inc., through Nytron Inductors, Inc. 
700 Orange Street, Darlington, SC 29532. 
Phone: 803-393-5421 - Fax: 803-393-4123 

EEM 1991 For manufacturers' sales offices, see yellow pages 

DCR Rated 
Max. Ohms Current mA 

0.2 600 
0.2 600 
0.25 575 
0.25 575 
0.30 565 
0.30 565 
0.35 560 
0.37 550 
0.39 535 
0.40 525 
0.45 500 
0.50 480 
0.60 450 
0.70 425 
0.80 400 
0.90 350 
1.3 320 
1.8 275 
1.1 340 
1.4 310 
1.6 290 
1.8 275 
2.0 250 
2.2 245 
3.0 210 
2.0 250 
2.2 245 
2.5 230 
2.7 220 
3.8 195 

4.5 170 
6.0 150 
6.5 145 
7.8 135 
8.6 130 

9.8 120 
11.5 110 
15.0 90 
16.5 88 
22 75 
31 62 
38 56 
42 53 
58 47 
60 45 
65 43 
90 36 
95 34 

130 30 

A-1231 



WEE V-L 
NOW MIL APPROVED MIL-C-15305 
(latest revision) - MS21381 & MS21402 

Subminiature Shielded Adjustable Inductor 
High QValues 
Vertical or Horizontal* Mounting 
Unitized £poxy·Molded Construction (MIL Style) 
0.400" by 0.300" 
0.10 to 1 OO,OOOu H 

HORIZONTAL STYLE VERTICAL STYLE 

".400·...., ~320' ~ ~T AI r::?'\ ~ WEE v· . .0100 
~ k .300 O:l~ ±.030 

%.;±J!". ~ ~ 0:020 01A. WIRE ±.020 J ± J1. 
I I PHOSPHOR-BRONZE J. 
C::-~:~5--j .050 ~2~~ ±~8P 

HORIZONTAL' MOUNTING CLIP #24 (.020 ± .002) TCW 

'Nytronics Part No. ACS 57 
(one required per unit) ACTUAL SIZE 

The WEE V·L is designed to accommodate close inductance 
adjustments in high-density circuits that demand exceptional 
stabilitv arid high "Qn in the smallest size available. 
The WEE V·L is qualified MIL·C-15305 (latest revision). 
Printed board mounting is facilitated by 0.200 grid spacing 
and unit has shield construction to allow maximum density 
packaging. Standardized in 73 stock values. 

ELECTRICAL CHARACTERISTICS 

Adjustable 
Inductance Range: 

Dielectric 
Strengtl1: 

Working Voltage: 
Maximum Current: 

Incremental 
Current: 

Tunable range 
±5% on OlOuH thru 1.0uH and 
±10% on 1.2uH thru 100,OOOuH. 

840 Volts R.M.S. at sea level. 
300 Volts D.C. 
Based on temperature rise not to ex
ceed 15°C at 90°C ambient. 
Defined as the DC current required to 
cause, a five percent reduction in the 
nominal inductance value. 

DENSITY CHARACTERISTICS 
Weight: 
Volume: 

Shielding: 
1

1.5 grams maximum 
.0346 cubic inches 
3% coupling maximum 
when two units are tested side by side. 

PHYSICAL AND ENVIRONMENTAL 
CHARACTERISTICS 
Use Nytronic5 Tuning Tool No. B-469 or equal. 

Torque: 0.40 to 6.0 inch-oz. 
Operating 

Temperature: 
Moisture, 

Vibration, and 
Shock Resistance: 

Marking: 
Terminal Pull: 

Meet requirements of MIL·C·15305 
(latest revision). 

Manufacturer data pri nted. 
Three pounds. 

}8-{= J.~ -'81 T~ ..... ______ ~ 
T 1-1-.140 .020 '. Insert (Stainless Steel) 

1800 

TYPE WEE-VL 
MS21381 & 21402 

VARIABLE INDUCTORS 

MS GRADE 1 CLASS A 
WVL GRADE 3 CLASS A 

L nom. 
MS No. 

I 
NeG Part No. * * uH 

MS21381-1 WEEV-L 0.10 .10 
MS21381-2 WEE V·L 0.12 .12 
MS21381·3 WEE V-L 0.15 .15 
MS2138i-4 WEE VAL 0.18 . 18 
MS21381-S WEE V-L 0.22 .22 

MS21381·6 WEEV-L 0.27 .27 
MS21381-7 WEE V-L 0.33 .33 
MS21381·8 WEE V-L 0.39 .39 
MS21381-9 WEEV-L 0.47 .47 
MS21381·10 WEE V·L 0.56 .56 

MS21381-11 WEE V·L 0.68 .68 
MS21381-12 WEEV·L 0.82 .82 
MS21381-13 WEEV-L 1.00 1.00 
MS21381·14 WEE V-L 1.2 1.2 
MS21381-15 WEE VAL 1.5 1.5 

MS21381-16 WEE V-L 1.8 1.8 
MS21381·17 WEE V·L 2.2 2.2 
MS21381-18 WEE V-L 2,7 2.7 
MS21381·19 WEE V·L 3.3 3.3 
MS21381-20 WEE Vol 3.9 3.9 

MS21381·21 WEE V·L 4.7 4.7 
MS21381-22 WEEV·L 5.6 5.6 
MS21381·23 WEE Vol 6.8 6.8 
MS21381-24 WEE V-L 8.2 8.2 
MS21381·25 WEE V-L 10 10 
MS21381-26 WEEV-L 12 12 
MS21381-27 WEEV·L 15 15 
MS21381-28 WEE V-L 18 18 
MS21381·29 WEE V·L 22 22 
MS21381·30 WEE V·L 27 27 
MS21381-31 WEE V-L 33 33 
MS21381-32 WEE V-L 39 39 
MS21381-33 WEE V·L 47 47 
MS21381-34 WHV-l 56 56 
MS21381·35 WEEV·L 68 68 
MS21381·36 WEE V-L 82 82 
MS21402-1 WEE V-L 100 100 
MS21402·2 WEE Vol 120 120 
MS21402-3 WEEV·L 150 150 
MS21402·4 WEE V-L 180 180 
MS21402-5 WEE V-L 220 220 
MS21402-6 WEE V-L 270 270 
MS21402-7 WEE V-L 330 330 
MS21402-8 WEE V·L 390 390 
MS21402-9 WEE V-L 470 470 
MS2140210 WEE V-L 560 560 
MS21402·11 WEE Vol 680 680 
MS21402-12 WEE V·L 820 820 
MS21402-13 WEE V-L 1,000 1,000 
MS21402-14 WEE V·L 1200 1200 
MS21402·15 WEE V-L 1,500 1.500 
MS21402-16 WEEV·L 1,800 1.800 
MS21402-17 WEE V-L 2.200 2.200 
MS21402-18 WEE V·L 2.700 2,700 
MS21402-19 WEE V-L 3,300 3.300 

. MS21402-20 WEEV-L 3.900 3.900 
MS21402-21 WEEV·L 4.700 4,700 
MS21402-22 WEE V-L 5.600 5,600 
MS21402·23 WEE V·L 6.800 6,800 
MS21402-24 WEE V-L 8,200 . 8.200 

MS21402-25 WEEV-L 10.000 10,000 
MS21402·26 WEEV-L 12,000 12,000 
MS21402·27 WEE V·L 15,000 15,000 
MS21402-28 WEE V-L 18.000 18,000 
MS21402·29 WEEV·L 22,000 22.000 
MS21402-30 WEE V·L 27,000 27,000 
MS21407-31 WEE V·L 33,000 33.000 
MS21402·32 WEE V·L 39,000 39.000 
MS21402·33 WEE V-L 47,000 47,000 
MS21402-34 WEE V-L 56.000 56,000 
MS21402-35 WEE V·L 68.000 68.000 
MS21402·36 WEE V-L 82.000 82.000 
MS21402·37 WEE V·L 100,000 100,000 

I 
MHz 

25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7,9 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2,5 
2.5 
2.5 
2.5 
2.5 
2.5 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0,250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0,250 
0.250 
0.250 
0.250 
0.250 
0.079 
0.079 
0.079 
0.079 
0.079 
0.079 
0.079 
0.079 
0.079 
0.079 
0.079 
0.079 

, SRF Max. Max. 
Min. Min. DCR I 

MHz Dbm. m.l. 

56 200 0.030 1510 
56 200 0.030 1450 

- 56 200 0.030 1400: 
56 200 0.035 1370 . 
56 200 0.038 1340 

64 200 0.040 1300 
64 200 0.040 1260 
64 200 0.045 124°1 
64 184 0.045 1200: 
64 176 0.050 1160 

64 150 0.055 1100 
68 144 0.060 1040 
68 128 0.070 986 
72 136 0,085 968 
80 124 0.100 893 

92 108 0.110 853, 
88 96 0.120 

817
1 

88 83 0.125 800 
77 74 0.165 696 
72 70 0.180 659 

76 63 0.245 571 
76 58 0.265 550 
68 50 0.330 493 
76 48 0.460 417 
72 43 0.640 359 

96 30 0.800 316 
96 23 0.865 301 
92 19 0.940 292 

100 17 1.0J 267 
92 16 1.18 243 

96 15 1.30 231 
96 14 1.41 223 
88 12 1.61 203 
92 11 2.08 191 
84 10 2.20 185 

84 9 2.42 174 
76 8.4 2.15 333 
76 4.5 2.38 316 
72 4.0 2.52 306 
76 3.9 2.88 288 

76 3.7 3.18 273 
80 3.4 3.50 260 
80 2.8 4.80 222 
80 2.7 f..44 209 
80 2.6 5.90 201 

76 2.3 6.30 194 
80 2.2 7.20 181 
72 2.0 8.00 172 
80 1.9 12.0 141 
76 1.8 13.5 132 

72 1.5 16.5 119 
80 1.4 18.0 114 
80 1.3 20.5 107 
76 1.2 22.5 102 
72 1.1 42.0 76 

68 1.0 47.5 71 
68 .99 53.0 67 
68 .74 62.5 65 
60 .63 69.5 58 
64 .60 75.0 56 

56 .70 100.0 49 
56 .40 64 60 
56 .30 84 52 
56 .29 93 50 
56 .26 104 45 

56 .24 173 35 
56 .22 187 32 
56 .21 220 30 
56 .20 253 28 
56 .19 285 26 
48 .16 311 24 
48 .15 385 22 
48 .14 420 20 

'For horizontal mounting use Nytronics mounting clip No. ACS·57 or order 
with prefix H (I.e. H WEE V·L 0.10). 

,. NCG Par! No. cannot be used as the ·MS No. 

NOTE. MS 21381 -74 thru ·85 are available. 

Incr. 
I 

m.l. 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
333 
190 
175 
150 
125 
120 
110 
105 
100 
90 
80 
70 
65 
60 

55 
47 
43 
39 
36 
35 
34 , 
31 
27 
26 
N 
40 
34 
30 
28 
26 
24 
22 
20 
19 
18 
16 
15 
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VARIABLE INDUCTOR, 
NEW (VIN) 

• Standard inductance values from O.lILH to 4700floH. 
• Epoxy-encapsulated windings. 
• Excellent tuning torque control. 

ELECTRICAL CHARACTERISTICS 
Inductance Tuning 

Range: 

Q: 

SRF: 

O.lILH ± 10% 
0.15-0.47floH ±15% 
0.68-4700ILH ±20% 

Measured at L NOM 
(L & Q measured on a Q-meter) 

Grid dip meter 

PHYSICAL & ENVIRONMENTAL 
CHARACTERISTICS 

Volume: 

Weight: 

Torque: 

Operating 
Temperature: 

Terminal Strength: 

Core Material: 

Marking: 

.063 cubic inches 

2.0 grams 

0.75-5.0 inch-ounces 

- 55°C to + 105°C 

Meets 5 pound pull test 

Iron 

NYT NYTRONICS 
XXX NOM. L (floH) 
88XX Date Code 

.031" ~ 
-±~6" 

.095" 

TYPICAL ALIGNING TOOL 
8-305 

Distributed by Dale Electronics, Inc., through Nytron Inductors, Inc. 
700 Orange Street, Darlington, SC 29532. 
Phone: 803-393-5421 • Fax: 803-393-4123 

NCG 
PART 
NO. 

VINO.10 

VIN 0.15 

VIN 0.22 

VIN 0.33 

VIN 0.47 

VIN 0.68 

VIN 1.0 

VIN 1.5 

VIN 2.2 

VIN 3.3 

VIN 4.7 

VIN 6.8 

VIN 10 

VIN 15 

VIN 22 

VIN 33 

VIN 47 

VIN 68 

VIN 100 

VIN 150 

VIN 220 

VIN 330 

VIN 470 

VIN 680 

VIN 1000 

VIN 1500 

VIN 2200 

VIN 3300 

VIN 4700 

I .400j -MAX 

@ 
TOP 

1800 

VARIABLE INDUCTOR 
TYPE VIN 

MIN. 
MIN.Q SRF 

LNOM. AT LNOM. LNOM. 

floH MHz MHz 

0.10 65 25 360 

0.15 75 25 340 

0.22 718 25 290 

0.33 80 25 250 

0.47 70 25 220 

0.68 72 25 185 

1.0 70 25 150 

1.5 56 7.9 130 

2.2 55 7.9 100 

3.3 60 7.9 85 

4.7 60 7.9 72 

6.8 60 7.9 55 

10.0 66 7.9 48 

15.0 52 2.5 38 

22.0 44 2.5 11 

33.0 40 2.5 12 

47.0 40 2.5 10.5 

68.0 38 2.5 9.5 

100. 40 2.5 8.5 

150. 40 .79 2.4 

220. 40 .79 2.2 

330. 38 .79 1.8 

470. 36 .79 1.5 

680. 27 .79 1.2 

1000. 27 .79 1.1 

1500. 32 .25 0.9 

2200. 35 .25 0.8 

3300. 37 .25 0.7 

4700. 35 .25 0.6 

FINISH LEAD INDENT 

'~J3=t1- ~ .250 
±.032 

---. 
.300 

L __ JT==~±!l° 

LEADS: .025 ± .002 DIA. T.e. W. 

MAX. 
OCR 

n 
.01 

.01 

.02 

.02 

.05 

.07 

.13 

.24 

.30 

.45 

.80 

1.10 

1.90 

3.20 

3.40 

3.60 

4.50 

5.50 

6.70 

11.0 

13.0 

16.0 

18.0 

21.0 

38.0 

54.0 

66.0 

85.0 

99.0 

BOTTOM 

MAX. 
I 

mA 

3500 

2600 

2500 

2500 

2200 

1850 

1350 

1000 

890 

730 

550 

460 

355 

270 

265 

255 

230 

210 

190 

150 

135 

120 

115 

105 

80 

65 

60 

54 

49 

.196 
NOM 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1233 



VIV-VIH 

Miniature- with inductance range of 0.10 to 
4700uH in 29 values. 
Encapsulated in epoxy resin for reliability. 

*ALL DIMENSIONS ARE ±~ INCH 

The VARIABLE INDUCTOR offers high reliability and 
exceptional stability over extreme temperature vari
ations. This small lightweight unit is furnished in 
vertical and horizontal styles to facilitate mounting 
on printed circuit boards. 

GRADE 2 CLASS B 
. ELECTRICAL CHARACTERISTICS 

Inductance Range: 

Self-Resonant 
Frequency: 

0.33 to 4700uH Tunable Range ±20% 
0.15 to 0.22uH Tunable Range ±15% 
0.1 Tunable Range ±10% 
All measurements at 25°C on Q-Meter 

Minimum SRF measured with 
Grid-Dip Meter. 

DENSITY CHARACTERISTICS 

Volume: I 0.063 cubic inches 

Weight: 2.6 grams 

PHYSICAL AND ENVIRONMENTAL 
CHARACTERISTICS 

Torque: 

Operating 
Temperature: 

Termi,nal Strength: 

Core Material: 

Marking: 

0.75 to 5.0 inch-ounces 
Use Nytronics Tuning Tool No. B-305 
or equal. 

-55°C to +125°C 

Meets five pound pull tests. 

Iron 

Manufactured data printed. 

ACTUAL 
SIZE-

1800 

TYPE VIV - VIH 
VARIABLE INDUCTORS 

ACTUAL SIZE 

r-.500", 
Terminal Leads #22 (.025 ±.002) TeW 

VERTICAL STYLE HORIZONTAL STYLE 

Min. MIx. 
Min. SRF, OCR Max. 

NCII PART NOS. L nom. •• tLNom. LNom. I 
VIV . VIH I'H MHz MHz {I mA 

VIV-0.10 VIH-0.10 0.10 68 25. 300 0.02 3500 

VIV-D.15 VIH-D.15 0.15 ,so 25. 300 0.035 2600 

VIV-0.22 VIH-O.22 0.22 80 25. 300 0.04 2500 

VIV-0.33 VIH-0.33 0.33 SO 25. 267 0.04 2500 

VIV-O.47 VIH·0.47 0.47 80 25. 22S 0.05 2200 

VIV-0.68 VIH-0.68 0.68 SO 25. 190 0.Q7 1850 

VIV-1.00 VIH-l.00 1.00 72 25. 164 0.13 1350 

VIV-1.50 VIH-1.50 1.SO 56 7.9 134 0.24 1000 

VIV-2.20 VIH·2.20 2.20 58 7.9 108 0.30 890 

VIV-3.30 VIH-3.30 3.30 64 7.9 90 0.45 730 

VIV·4.70 VIH-4.70 4.70 60 7.9 80 0.80 550 

VIV·6.SO VIH-6.S0 6.80 64 7.9 64 1.1 460 

VIV-I0.0 VIH-I0.0 10.0 66 7.9 54 1.9 355 

VIV-15.0 VIH·15.0 15.0 52 2.5 43 3.2 270 

VIV·22.0 VIH·22.0 22.0 44 2.5 14 3.4 265 

VIV·33.0 VIH-33.0 33.0 43 2.5 12 3.6 255 
VIV·47.0 VIH-47.0 47.0 41 2.5 10.5 4.5 230 
VIV-68.0 VIH·68.0 68.0 44 2.5 9.5 5.5 210 

VIV-I00 VIH-l00 100.0 40 2.5 8.5 6.7 190' 

VIV-150 VIH-150 150. 40 .79 2.4 11.0 150 
VIV-220 VIH-220 220. 40 .79 2.2 13.0 135 
VIV-330 VIH-330 330. 38 ·79 1.8. 16.0 120 
VIV-470' VIH·470 470. 36 .79 1.5 18.0 115 
VIV-680 VIH-680 680. 34 .79 1.4 21.0 105 

VIV-I000 VIH-1000 1000. 32 .79 1.1 38.0 80 
VIV-1500 VIH-1500 1500. 32 .25 .9 54.0 65 
VIV-2200 VIH-2200 2200. 35 .25 .8 66.0 60 

!!!-3300 VIH-3300 3300. 37 .25 .7 85.0 54 
VIV-4700 VIH·4700 4700. 38 .25 .6 99.0 49 

MOUNTING PLATE DATA ' 

Tcb------~-

VERTICAL 

I Start I Dummy 
0.300::.1 _______ _ 

1 i.. I d> ~n~s~ ____ ~ummy 

I--0.500"--j 

HORIZONTAL 

TYPICAL ALIGNING TOOL·. . 

Distributed by Dale Electronics, Inc., through Nytron Inductors, Inc. 
. 700 Orange Street, Darlington, SC 29532. 

. ~' B-305 .031" 
..i.. 

Phone: 803-393-5421 • Fax: 803-393-4123 

A·1234 For manufacturers' sales offices. see yellow pages 

5/16" 
.095'" 
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HIGH CURRENT 
CHOKES 
PL SERIES 

Inductance: Measured on general radio 1657 LRC bridge at 1 kHz. 

Current (rated IDC): Based on 0.5 watt power dissipation for 
approximately 20°C temperature rise. Depending on the application, 
these units may be operated at up to twice the rated current. 

Incremental Current (lNCR I): The minimum current at which the 
inductance will be decreased by 5% from its initial (zero DC) value. 

POWER CHOKES 
PL SERIES 

10ILH TO 100mH, 20% TOLERANCE 
RECOMMENDED MOUNTING PITCH: 1.25" 

1800 

/ #20 bare tinned copper 

----o/-~I .........-1-Dielectric Withstanding Voltage: 1000 VRMS 

Operating Temperature Range: - 55°C to 105°C 1-.900_1_1.5" ~ 
Max. Typ 

8 
j.450~ 

Max. 

Materials: Coil form - ferrite 
Cover - flame retardant heat-shrink tubing 
Magnet wire - per M I L-W-583 Type B 

Marking: Printed with part number. 

STANDARD VALUES (OTHER VALUES ARE AVAILABLE ON SPECIAL ORDER) 

PART NOMINAL MAXIMUM 
NUMBER INDUCTANCE OCR (0) 

PLlO 10IlH .023 

PLl5 151lH .030 
PL22 221lH .035 
PL33 331lH .043 

PL47 471lH .054 

'PL68 68IlH .068 
PL100 100llH .100 

PL 150 150llH .18 
PL220 220llH .28 
PL330 330llH .35 

PL470 470llH .44 
PL680 680IlH .63 
PL 1000 1mH .96 
PL 1500 1.5mH 1.4 
PL2200 2.2mH 2.3 

PL3300 3.3mH 3.5 
PL4700 4.7mH 4.3 

PL6800 6.8mH 6.3 
PL 10,000 10mH 9.7 
PL 15,000 15mH 15 

PL22,000 22mH 24 
PL33,ooo 33mH 35 
PL47,ooO 47mH 50 
PL68,ooo 68mH 76 
PL 100,000 100mH 99 

Distributed by Dale Electronics, Inc., through Nytron Inductors, Inc. 
700 Orange Street, Darlington, SC 29532. 
Phone: 803-393-5421 • Fax: 803-393-4123 

RATED IDC 
(mA) 

4600 

4100 

3700 
3400 

3000 

2700 

2300 

1700 
1400 

1200 

1050 

890 

720 
600 
470 

380 
340 

280 
220 

180 

140 

120 

100 

81 
71 

EEM 1991 For manufacturers' sales offices, see yellow pages 

INCR I 
(rnA) 

3200 

2600 

2200 
1800 

1500 

1200 

1000 

830 
680 

560 

460 
390 

320 
260 
220 

180 
150 

120 
100 

84 

68 
56 

47 

39 

32 

A·1235 



1800 COILS, CHOKES, & INDUCTORS 1800 

PICO's Miniaturized Power Inductors 
PLUG-IN 

All inductors have split windings-ratings shown in table are for series connection. Parallel connection 
will have V. inductance at twice the DC current and V. the DC resistance, ie. parallel connection of 
PICO-41020 will have 5 millihenry at .12 Amps DC with DC resistance of 13.5 Ohms 

A 
Ma •• 1Ia •. 

Size HolglII OIa. 

4 .500 .800 
(12.7) (20.32) 

5 650 .950 
(16.51) (24.13) 

C(OIA) 

WHITE DOT AT PIN * 1 
TERMINALS ARE CLOCK
WISE FROM PIN , 1. 

PLUG-IN 
B c 

BoH Stand· MIll· Clrcl, 011 I ... ~ 

.560 .460 -
(14.22) (11.68) 

.670 .570 6-32 UNC 
(17.0) (14.48) 8 Threads Deep 

Terminal 
OIa. 

.016 
(.41) 

.020 
(.51) 

ALL DIMENSIONS ARE IN INCHES, ( ) '" MM 

~XLO~HT 
.oto.· j 
(0.51) 1.00" 0.25" 

(25.41"35) 

•~' B(OIA) 
'VIT(; -
INSERT • \ '. 120~ 

90~ • 

60' C(DIA) 

WHITE DOT AT PIN 11 
TERMINALS ARE CLOCK
WISE FROM PQII' 1. ;: 

SPECIFICATIONS: 

• All units manufactured to 
MIL·T·27 and are type 
TF5S04ZZ 

• Inductance measured 
at 0.1 VRMS-l0 kHz 

PLUG-IN 
Induct· IOC ROC SRF Model Price 
anee (Ampsl (Ohmsl MHz Size Number 1-9 

.06 54 0.275 1 41020 18.97 

20 
.10 29 0.207 2 42105 18.97 

MiIIi- .14 20 0.230 3 43103 18.97 
Henry 

.22 12.4 0.210 4 44500 22.70 

.29 10.2 0.180 5 45107 22.70 

.07 40.5 0.320 1 41040 18.97 

15 .12 22 0.240 2 42125 18.97 

MiIIi- .16 15 0.235 3 43123 18.97 
Henry 

.23 9.3 0.280 4 44520 22.70 

.33 7.7 0.245 5 45127 22.70 

.05 60 0.400 0 40050 18.97 

.08 27 0.380 1 41060 18.97 
10 .14 14.6 0.390 2 42145 18.97 
MiIIi-
Henry .20 10 0.340 3 43143 18.97 

.31 6.2 0.290 4 44560 22.70 

.40 5.1 0.300 5 45147 22.70 

.058 45 0.500 0 40070 18.97 

.10 20.3 0.450 1 41080 18.97 
7.5 
Milli-

.17 11 0.430 2 42165 18.97 

Henry .24 7.5 0.390 3 43163 18.97 

.38 4.7 0.350 4 44580 22.70 

.49 3.8 0.340 5 45167 22.70 

.071 30 0.650 0 40090 18.97 

.12 13.5 0.600 1 41100 18.97 
5 .21 7.3 0.490 2 42185 18.97 
Milli-
Henry .30 5 0.550 3 43183 18.97 

.47 3.1 0.460 4 44600 22.70 

.6 2.6 0.410 5 45187 22.70 

.091 18 0.800 0 40110 18.97 

.16 8.1 0.710 1 41120 18.97 
3 .27 4.4 0.650 2 42205 18.97 
Milli-
Henry .38 3 0.570 3 43203 18.97 

.6 1.9 0.600 4 44620 22.70 

.78 1.5 0.550 5 45207 22.70 

• Temperature rise 
... Discount Prices: 1-9 Net; 10-24 Jess 10%: 

at rated D.C. current 
is less than 30°C 

• Maximum ambient is 100°C 

• Unit has magnetic shield 

25-49 Jess 16%, 50-99 Jess 23%; 100-499 Jess 30% 

':IN PLUG 
TERMINAL ARRA 

SERIES CONN 
NGEMENT 
ECTION 

1~2 

3~4 

PLUG·IN 
PARALLEL 

CONNECTION 

1~2 

3~4 

PLUG-IN 
Induct- IOC ROC SRF Model Prie. 
ance (Amps) (Ohms) MHz Size Number 1-9 

.112 12 1.000 0 ~0130 18.97 

.19 5.4 0.950 1 41140 18.97 
2 
MiIi-

.33 2.9 0.850 2 42225 18.97 

Henry .47 2 0.800 3 43223 18.97 

.74 1.3 0.700 4 44640 22.70 

.95 1 0.650 5 45227 22.70 

.158 6 1.650 0 40150 18.97 

.27 2.7 1.500 1 41160 18.97 
1 
Milli-

.47 1.5 1.200 2 42245 18.97 

Henry .66 1 1.100 3 43243 18.97 
1 .62 1.050 4 44660 22.70 

1.3 .5 1.000 5 45247 22.70 
.182 4.5 1.700 0 40170 18.97 
.31 2 1.550 1 41180 18.97 

750 .54 1 1.400 2 42265 18.97 
Micro-
Henry .76 .75 1.400 3 43263 18.97 

1.2 .47 1.200 4 44680 22.70 
1.6 .38 1.150 5 45267 22.70 
.224 3 2.300 0 40190 18.97 
.38 1.3 2.100 1 41200 18.97 

500 
Micro-

.66 .66 1.900 2 42285 18.97 

Henry .93 .5 1.600 3 43263 18.97 
1.47 .31 1.500 4 44700 22.70 
1.9 .25 1.450 5 45287 22.70 
.316 1.5 3.300 0 40210 18.97 
.53 .66 3.000 1 41220 18.97 

250 .93 .33 2.500 2 42305 18.97 Micro-
Henry 1.3 .25 2.400 3 43303 18.97 

2.08 .16 2.100 4 44720 22.70 
2.7 .13 2.010 . 5 45307 22.70 

.50 .6 4.500 0 40230 18.97 

.78 .300 4.000 1 41240 18.97 
100 1.35 .170 3.900 2 42325 18.97 Micro-
Henry 1.95 .110 3.500 3 43323 18.97 

3.08 .070 3.300 4 44740 22.70 
3.88 .060 3.200 5 45327 22.70 
.79 .24 5.500 0 40250 18.97 

40 1.18 .141 5.000 1 41260 18.97 Micro-
Henry 2.03 .070 4.500 2 42345 18.97 

I 
2.68 .060 4.500 3 43343 18.97 

Ordering Instructions: No minimum. Net 30 days 
F.O.B- Mt_ Vernon. New York_ 

For immediate engineering assistance or to place an order-Gall Toll Free 800-431-1064. FAX 914-699-5565 

A·1236 For manufacturers' sales offices, see yellow pages EEM 1991 



1800 COILS, CHOKES, & INDUCTORS 1800 

Pica Plug-In and Surface Mount Inductors are 
ideal for Noise, Spike and Power Filtering 
Applications in Power Supplies, DC-DC 
Converters and Switching Regulators 

• Minimum possibJe size 
• Manufactured to MIL-T-27 

(TF5S04ZZ) 
• Special high frequency core 

material to insure low losses 
• All units have split windings 

All inductors have split windings-ratings shown in table are for series connection. Parallel 
connection will have V4 inductance at twice the DC current and V4 the DC resistance, ie. parallel 
connection of PICQ-41320 will have 5 millihenry at .12 Amps DC with DC resistance of 13.5 Ohms 

• Large selection of sizes available 

SURFACE MOUNT SURFACE MOUNT SURFACE MOUNT 

Induct· I RDC SRF lIad., tid-allCl (~l JOhml' IIIIz Size Numblr 1-9 
Indict· I 

.1::" SRF IIlIIel tid-allCl I(Am~' MHz 81. Namllar 1-9 

Max. 
Size Hllght A B C 0 E 

20 
.06 54 0.275 1 41320 20.87 

Milli- .10 29 0.207 2 42405 20.87 
Henry .14 20 0.230 3 43403 20.87 

.112 12 1.000 0 40430 20.87 
2 .19 5.4 0.950 1 41440 20.87 
Milli-
Henry .33 2.9 0.850 2 42525 20.87 

0 .280 .325 .085 .020 .012 .025 
(6.96) (8.26) (2.16) (.51) (.30) (.84) 

1 .310 0400 .115 .027 .015 .027 
(7.87) (10.16) (2.92) (.69) (.38) (.69) 

15 
.07 40.5 0.320 1 41340 20.87 .47 2 0.800 3 43523 20.87 2 .365 .495 .140 .027 .015 .027 

Milli· .12 22 0.240 2 42425 20.87 .158 6 1.650 0 40450 20.87 (9.27) (12.45) (3.56) (.69) (.38) (.69) 
Henry 

.16 15 0.235 3 43423 20.87 

.05 60 0.400 0 40350 20.87 

1 .27 2.7 1.500 1 41460 20.87 
Milli-
Henry .47 1.5 1.200 2 42545 20.87 

3 .460 .615 .185 .027 .020 .033 
(11.68) (15.62) (4.70) (.69) (.51) (.84) 

10 .08 27 0.380 1 41360 20.87 
MIIII· 

'14.6 Henry .14 0.390 2 42445 20.87 

.66 1 1.100 3 43543 20.87 

.182 4.5 1.700 0 40470 20.87 
All dimensions are in inches, ( ) = MM 

.20 10 0.340 3 43443 20.87 

.058 45 0.500 0 40370 20.87 
7.5 .10 20.3 0.450 1 41380 20.87 
MilU-
Henry .17 11 0.430 2 42485 20.87 

.24 7.5 0.390 3 43463 20.87 

.071 30 0.650 0 40390 20.87 
5 .12 13.5 0.600 1 41400 20.87 
Milli-
Henry .21 7.3 0.490 2 42485 20.87 

750 .31 2 1.550 1 41480 20.87 
Mlcro-
Henry .54 1 1.400 2 42565 20.87 

.76 .75 1.400 3 43583 20.87 

.224 3 2.300 0 40490 20.87 
500 .38 1.3 2.100 1 41500 20.87 
Micro-
Henry .66 .66 1.900 2 42585 20.87 

.93 .5 1.600 3 43583 20.87 

.316 1.5 3.300 0 40510 20.87 

, ... ~ HEIGHT .060 .060 

j . ==t E 

.010 D 

lA, 

.30 5 0.550 3 43483 20.87 250 .53 .66 3.000 1 41520 20.87 f 

.091 18 0.800 0 40410 
Micro-

.93 .33 2.500 2 42605 +~m:3' A 

3 .16 
Milli-
Henry .27 

.38 

20.87 
8.1 0.710 1 41420 20.87 
4.4 0.650 2 42505 20.87 
3 0.570 3 43503 20.87 

SPECIFICATIONS: 

Henry 20.87 
1.3 .25 2.400 3 ~603 20.87 

.50 6 4.500 0 40530 20.87 
100 .78 .300 4.000 1 41540 20.87 
Micro· 
Henry 1.35 .170 3.900 2 42625 20.87 

1.95 .110 3.500 3 43623 20.87 

F ' 6 a ~ .060 '~ L .060 

INDEX CORNER AT PIN#- I 
TERMINALS ARE CLOCKWISE 

.79 .24 5.500 0 40550 20.87 FROM PIN"" I 
40 1.18 .141 5.000 1 41580 20.87 
Micro-

2.03 .070 4.500 2 42845 

• All units manufactured to 
Mll-T·27 and are type 
TF5S04ZZ 

Henry 20.87 NOTE: PINS 2 AND II ARE DUMMY PINS 

• Inductance measur~ 
at 0.1 VRMS·10 kHz 

• Temperature rise 
at rated D.C. current 
is less than 30"C 

• Maximum ambient is 1 OO·C 

• Unit has magnetic shield 

2.68 .060 4.500 3 43843 

SURFACE MOUNT 
TERM~LARRANGEMENT 

SERIES CONNECllON 

1~3 

6~4 

20.87 

SURFACE MOUNT 
PARALLEL CONNECllON 

1~3 

6~ 4 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

PICO Electronics, Inc. 
EEM 1991 For manufacturers' sales offices, see yellow pages A·1237 



1800 COILS, CHOKES. & INDUCTORS 1800 

LOW PROFILE SURFACE MOUNT 
[,ICO} 'POWER INDUCTORS 

ial techniques to 
The~ .inductors :~~~:::d give t~~r;,c;st 
mir~~:':,~ effiCienCY·FT:::~:: Applications 
Noise, Spike andtoW~~_DC converters and 

in power S~:.'~~ng Regulators 

MD. 
Size HIlght 

1 .250 

2 .300 

3 .325 , 
MAX. 

• Handle large transient DC currents 

• Minimum possible size 
• Manufactured to MIL-T-27 (TFSS04lZ) 
• Special high frequency core material 

to insure low losses 

• Large selection of sizes available 

A 8 C 0 E 

.4511 .380 .027 .020 .033 

.550 .400 .037 .025 .040 

.650 .500 .037 .025 .040 

All dimensions are 
I in inches, ( ) = MM 
I 

HEIGHT 
.060t tr· 06O I I j 

~==t E 

.014-==-.1L 0 

r-Ai 

ot=mJ' f 
-+- A 

.060 
F I_ t 

2JL·GO INDEX CORNER AT PIN #1 
TERMINALS ARE CLOCKWISE 
FROM PIN #1. NO CONNECTION 
TO TERMINALS 3 AND 4 
(MECHANICAL SUPPORT) 

SIZE 1 

II 
I 

I! 

I 

SIZE 1 LODC 
MICRDHY 

(jAIl) 

25 

50 

75 

100 

250 

750 
1000 

1500 

2500 

5000 

SIZE 2 LOOC 
MICROHY 

(jAIl) 

25 

50 
75 

100 

250 

750 
1000 

1500 

2500 

5000 

SIZE 3 LODC 
MICROHY 

(jAIl) 

25 

50 

75 

100 

250 

750 

1000 

1500 

2500 

5000 

"'" ""'" , 

IDC 10. 10% IDC 10. 20% IDClo.3D% 
DROP In L DROPin L DROP In L ROC 

AMPS AMPS AMPS OHMS 

1.9 2.6 3.3 .032 

,1.34 1.84 2.33 0.064 

1.10 1.50 1.91 0.096 

0.95 1.30 1.65 0.128 

0.60 0.82 1.04 0.320 

0.35 0.47 0.60 0.960 

0.30 0.41 0.52 1.280 

0.25 0.34 0.43 1.920 

0.19 0.26 0.33 3.20 

0.13 0.18 0.23 6.40 

10C 10. 10% IDClo.20% IDCIo.3D% 
DROP in L DROPin L DROP In L ROC 

AMPS AMPS AMPS OHMS 

2.5 3.7 4.7 .020 

1.77 2.61 3.30 0.040 

1.44 2.14 2.71 0.060 

1.25 1.85 2.35 0.080 

0.79 1.17 1.49 0.20 

0.46 0.68 0.86 0.60 

0.40 0.59 0.74 0.80 

0.32 0.48 0.61 1.20 

0.25 0.37 0.47 2.00 

0.18 0.26 0.33 4.00 

IDC 10. 10% IOCIar2p% IDC lor 3D% 
DROP In L DROP In L DROP in L ROC 

AMPS AMPS AMPS OHMS 

3.0 4.4 5.6 .015 

2.12 3.11 4.00 0.03 

1.73 2.54 3.23 0.05 

1.50 2.20 2.80 0.06 

0.95 1.39 1.77 0.15 

0.55 0.80 1.02 0.45 

0.47 0.70 0.89 0.60 

0.39 0.57 0.72 0.90 

0.30 0.44 0.56 1.50 

0.21 0.31 0.40 3.00 

PlCO 
SRF PART 
MHz NUMBER 

4.5 73005 

3.3 73010 

2.7 73015 

2.25 73020 

1.5 73025 

.85 73030 

.73 73035 

.6 73040 

.45 73045 

.33 73050 

PICO 
SRF PART 
MHz NUMBER 

4.5 73115 

3.3 73120 

2.7 73125 

2.25 73130 

1.5 73135 

.85 73140 

.73 73145 

.6 73150 

.45 73155 

.33 73160 

PlCD 
SRF PART 
MHz NUMBER 

4.0 73205 

3.0 73210 
2.4 73215 

2.0 73220 

1.3 73225 

.75 73230 

.65 73235 

.55 73240 

.40 73245 

.30 73250 

U' (L at ODe ~n mlcroHy. lin .m .... ) IJ" (LOI DOC In mtcroHy, I In_I UI (&:.at ODe tn mlCroHy, lin ...... ) 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

sto~:!::~;week PICOEleetronies, Inc. 
453N: MacQuesten Pkwy., Mt. Vernon, N.Y. 10552.914-699-5514. FAX914-699-5565 

PRICE 
(HI) 

22.50 

22.50 

22.50 

22.50 

22.50 

22.50 

22.50 

22.50 

22.50 

22.50 

PRICE 
(1-9) 

22.50 

22.50 

22.50 

22.50 
22.50 

22.50 

22.50 

22.50 

22.50 

22.50 

PRICE 
(1-9) 

22.50 

22.50 
22.50 

22.50 

22.50 

22.50 

22.50 

22.50 

22.50 

22.50 

A·1238 For manufacturers' sales offices, see yellow pages. EEM .1991 



1800 COILS, CHOKES, & INDUCTORS 1800 

Miniaturized Power Inductors with Axial Leads 
ial techniqueS to 

s utilize spec , the utmost 
These inductor coupling and give 'deal for 

, ' 'ze crOSS They are I , mlnlml , efficiency, , APplications 
in shielding d poWer Filtering rters and 

oise, spike an, DC.DC conve 
N I'n power supplleh~n' g Regulators 

switc I 

• Minimum possible size 
• Shielded construction 
• Mountable through PC board 

or to posts 

• .Manufactured to MIL· T·27 
(TF5S04ZZ) 

• Suitable for reel·mounted assembly 

• Low losses 

Terminal Dla, ,030~ -----to U 
~A~ B ~c~~ D~ 

SIZE A B C D 

A 
1.25 .450 1.25 350 

(31.7) (11.4) (31.7) (8.89) 

B 
1.25 .500 1.25 .420 

(31.7) (12.7) (31.7) (10.7) 

c 1.25 .600 1.25 .500 
(31.7) (15.2) (31.7) (12.7) 

All dimensions are In inches, ( ) = MM 

SPECIFICATIONS 

• All units meet MIL·T·27 (TFSS04ZZ) 

• Inductance measured at O,1VRM8-100KHz 

• Maximum ambient plus 
temp, rise limited to 13O"C 
(I ••• temp. rise for 72205 at A25 AMPS will be lTC, 
ambient should be Hmlted to 118"C-at .MAIIPS temp. rise Is 3O"C, 
ambient ahould be limited to l00"C) 

Shielded Construction 

SIZE A 
LODC IDC FOR 10% IDC FOR 20% IDC FOR 30% 

MICROHY DROP in L DROP in L DROP In L 
(I'H) AMPS AMPS AMPS 

500 .425 .640 .848 

375 .490 .740 .9B 

250 .600 .906 1.2 

lSO .775 1.17 1.55 

100 .950 1.43 1.90 

75 1.01 1.65 2.2 

50 1.34 2.02 2.7 

SIZES 

1000 0.450 0.600 0.750 

750 0.52 0.693 0.866 

500 0.63 0.B4B 1.06 

375 0.73 0.980 1.22 

250 0.90 1.20 1.5 

150 1.16 1.550 1.93 

100 1.42 1.9 2.37 

75 1.64 2.2 2.73 

50 2.0 2.7 3.35 

SIZEC 

1000 0.500 0.750 1.0 

750 0.580 0.866 1.15 

SOO 0.707 1.06 1.41 

375 0.816 1.22 1.63 

250 1.0 1.50 2.0 

150 1.29 1.93 2.58 

100 1.58 2.37 3.16 

75 1.82 2.73 3.65 

SO 2.25 3.35 4.5 

ROC 
OHMS 

.74 

.55 

.36 

.22 

.15 

.11 

.075 

0.B5 

0.64 

0.43 

0.32 

0.22 

0.13 

0.085 

0.064 

0.043 

.700 

.520 

.350 

.260 

.175 

.105 

.070 

.053 

.035 

PICO 
SRF Q@ PART PRICE 
MHz 100KHz NUMBER (1-9) 

1.4 45 72205 17.12 

1.6 45 72215 17.12 

2.0 45 72225 17.12 

2.5 45 72235 17.12 

3.0 45 72245 17.12 

3.6 45 72255 17.12 

4.4 45 72265 17.12 

0.9 45 72310 17.12 

1.04 45 72320 17.12 

1.3 45 72330 17.12 

1.5 45 72340 17.12 

1.8 45 72350 17.12 

2.3 45 72360 17.12 

2.8 45 72370 17.12 
3.3 45 72380 17.12 
4.0 45 72390 17.12 

.85 45 72405 17.12 

1.0 45 72415 17.12 

1.2 45 72425 17.12 

1.4 45 72435 17.12 

1.7 45 72445 17.12 

2.2 45 72455 17.12 

2.7 45 72465 17.12 

3.1 45 72475 17.12 

4.0 45 72485 17.12 

:,00 

·_··+-t···H-H-'--I---f'--4-H: ., 

0"1 
", 

H-:-t·-t-i-f+--f+H'+tffii. 40'; 

"---i~++t-+'H-H+l ... 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

Pleo Electronics, Inc. 453 N. MacOuesten Pkwy., Mt Vernon, NY 10552.914·699-5514. FAX 914-699-5565 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1239 



1800 COILS, CHOKES, & INDUCTORS 

PlCO's POWER INDUCTORS 

• Handle large transient DC currents 
• Minimum possible size 
• Manufactured to MIL-T-27 (TF5S04ZZ) 
• Special high frequency core material to insure 

low losses 
• All units have split windings 
• Large selection of sizes available 
• All units are magnetically shielded 

All Inductors have split windings (except size AA)
ratings shown in table are for series connection. Parallel 
connection will have Y4 inductance at twice the DC current 
and Y4 the DC reSistance, ie. parallel connection of PICO-
69010 will have 32.5 microhenry with DC resistance of .015 
Ohms at 6 Amps DC current (10% drop in L) 

TERMINAL ARRANGEMENT 
SERIES CONNECTION 

1~2 
4 3 

PARALLEL 
CONNECTION 

lr--~2 
4~3 

LODC IDC lor 111% 
MICROHY DROP In L 

litH) AMPS 

25 3.53 
50 2.5 
1!5 2.04 
100 1.77 
250 1.12 
750 .65 
1000 .58 
1500 .46 
2500 .35 

5000 .25 

130 3.0 
210 

260 
315 

525 
790 
1050 

1300 

228 

323 
460 
787 
1050 
1310 

1600 
184ll 

2100 

185 

191 

282 
390 
525 
790 

1050 
1310 

1580 

1838 

150 

250 
500 
750 
1000 

.2500 
5000 

2.5 
2.2 
2.0 
1.6 
1.2 

1 
.95 

3.5 
2.7 

2.5 
1.9 

1.6 
1.5 

1.3 
1.2 

1.1 

5.0 
4.7 

4.0 
3.3 

2.8 
2.3 

2.0 
1.8 

1.6 
1.5 

6.35 
4.9 
3.5 
2.8 

2.5 
1.55 

1.1 

SIZEAA 
IDC lor 20'11. IDClor a8% PlCO 
DROP In L DRDP II L RDC SRF PART 

AMPS AMPS OHMS MHz IIIIMBER 
4.80 5.94 .p12 .4.0 69410 

3.4 4.2' .024 3.0 69420 

2.78 3.43 .036 2.4 69430 

2.4 2.99 .048 2.0 69440 
1.52 U8 .12 1.3 69450 

.88 1.08 .36 .75 69480 

.76 .94 .48 .65 69470 

.82 .77 .72 .55 69480 

.48 .59 1.2 .4 69490 

. 34 .42 . .2.4 .3 69500 

SIZE A 
4.5 5.5 .060 1.7 69010 
3.5 4.5 .11 1.4 69020 
3.2 3.9 .14 1.25 69030 
2.9 3.5 .17 1.14 69040 
2.2 2.7 .28 0.9 69050 
1.8 2.2 .42 0.7 69060 
1.6 1.9 .58 0.6 69070 
1.4 1.7 .7 0.4 69080 

SIZE B 
5.2 &.8 .070 1.1 69105 
4.0 5.0 .105 0.9 69115' 

3.7 4.8 .15 0.8 69125 
2.8 3.7 .26 0.6 69135 

2 .. 4 3.2 .34 0.5 69145 
2.2 2.8 .43 0.45 69155 

2.0 2.6 .52 0.4 69165 
1.8 2.4 .60 0.38 69175 
1.7 2.2 .70 0.33 69185 

SIZE C 
7.0 9.5 .040 1.4 69205 
7.0 8.8 .050 1.3 69215 
5.6 7.5 .07 1.1 69225 
4.6 6.2 .10 0.9 69235 
4.0 5.3 .14 0.8 89245 
3.2 4.3 .20 0.6 69255 
2.8 3.8 .27 0.55 69285 
2.5 3.4 .34 0.5 69275 
2.3 3.0 .41 0.45 69285 
2.1 2.8 .48 0.4 69295 

SIZED 
9.23 11.5 .027 1.4 69310 
7.15 9 .045 1.2 69320 
5 6.32 .09 .8 69330 
4.13 5.16 .135 .65 69340 
3.6 4.5 .18 .55 69350 
2.26 2.8 .45 .35 69360 
1.6 2 .9 .25 69370 

For immediate engineering assistance or to place an ,order-C." To" Free 800-431-1064 

PICO Electronics, Inc. 

1800 

PRICE 
(H) 

26.27 

26.27 
26.27 

26.27 
26.27 
26.27 
26.27 

26.27 
26.27 

26.27 

26.27 
26.27 

26.27 
26.27 

26.27 

26.27 
26.27 

26.27 

28.91 
28.91 

28.91 
28.91 

28.91 
28.91 
28.91 

28.91 
28.91 

31.76 

31.76 
31.76 
31.76 
31.76 

31.76 
31.76 

31.76 
31.76 
31.76 

34.95 
34.95 

34.95 

34.95 
34.95 

34.95 
34.95 

A·1240 For manufacturers' salE!s offices, see yellow pages EEM 1991 



1800 COILS, CHOKES, & INDUCTORS 1800 

These PICO Power Inductors Can Handle Large Transient DC Currents 
They are ideal for Noise, Spike and Power Filtering Applications in 

Power Supplies, DC-DC Converters and S'(iitching Regulators 

SIZE A, e, c, 0 
B (OIA. MAX. ) 

"I 

M TG INSERT 

• --- . WHITE 001' AT Pn.. ;1 
TERMINALS ARE CLOCK~ 
WISE r·!tOM PIN .. I. _--+- .250 DIA. 

SIZE AA 

SIZEC 

Size 

AA 

A 

8 

C 

0 

A B C 0 E F G MIg. 
Mal. Mal. Terminal Insert 

Hlight ola. oia. 
.45" .75 .1 .07 .5" 

4-40 UNC 
.56 .96 .1 .07 .6 .2 .1 5 Threads 

Deep 

4-40 UNC 
.635 1.215 .1 .07 .8 .25 .15 5 Threads 

Deep 

6-32 UNC 
.72 1.33 .125 .094 .9 .25 .15 8 Threads 

Deep 

6-32 UNC 
.76 1.5 .125 .094 1.1 .3 .2 8 Threads 

Deep 

SIZE A 

SIZE 0 ,---' .... :. -T-r-rTTn··,·..,···,;· .... 

I"c--- .. [-- Y-'. ' "'i 
i50r-,-'Cr~--'I'+-t-+H-tj- , .. ,' ...... '" 

s .. ~--~~~~*---··-,i·,-·~~~::~n 
~ .... 

"'C--' 

WI. 
Nominal 
(Grams) 

7 

23 

44 

60 

80 

SIZE AA 
B (OIA. MAX.) 

I' "I 

ql~A (~:'~;H) 
020 LL 

t-= JI .250 

~.~I-- t 
( 2 PINS 1 C 

ffi 
--¢~ 

SIZE e 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

PICO Electronics, Inc. 
FAX 914-699-5565 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1241 



1800 COILS. CHOKES. & INDUCTORS 1800 

Suppression Inductors 
• Minimum possible size 
• 130°C operation 

(Ambient + Temp. Rise) 

• Windings Balance ± 1 % 

• Dielectric Strength .... 
1500 Volts RMS 

• All units are 
magnetically shielded 

These Inductors are well suited for use in Switching Regulators, DC to DC 
Power Suppliel) and all types of Electrical Equipment where the elimination of 
line transmitted Electromagnetic Interference is important. Electrical equipment 
will generate noise due to switching operations of transistors, SCR's, relays, 
triacs, etc. By using these Inductors, noise being fed back to the power line is 
minimized to an acceptable level and this noise will not interfere with other 
equiprrient operating on the same power line. 

• • c .... .... ... ..... TlrmllIIl ... ..... ~ .. Qld, Oft m •. 
280 '10 260 '" 012 

(711) (1041) (66) (4.06) (31) 

2 ,., .5<)0 350 25<) 012 
(863) (12.7) (889) (6.35) (.31) 

'15 630 ,4<) 340 0" 
po 54) (ISO) (1117) (864) (.41) 

"~X·lffi-----' DI". MAX. 
HEIGHT 

J;-~ -i 
10m I.OO":e.2~" 

_"J'.'" 

B1DIA.1 

WHITE DOT AT PIN ,. 
TERMINALS ARE CLOCK

WISE FROM PIN ,I. 
PINS land 6 HAVE NO CONNECTION 

{MECHANICAL SUPPORT ONLn 

Dlmens ions are tn inches (MM) 

TERMINAL ARRANGEMENT 

1~2 

4~·& 

... . 
5 

, 

• • c .... Mil. "', ...... .... T.,Mln.1 - 010. ""', OIl , .... .... 
'" 800 '" 460 2-56UNC 016 
(12n (2032) (1422) (1168) "I"",,, ... (.41) 

'5<) 95<) .70 570 6-32UNC 020 
(1651) (2413) (170) n4,4{I) SThfeadSDeep !.50 

745 1125 600 700 6-32UNC 020 
(1692) (2857) (2032) (1778) 8 T~reads 0"", (.51) 

A ---, 
MAX. 

~: 1 "AX DlA. 
~GHT 

t= 
.020· 1.00· :!: .2~· {o.m 

{lj.4:!:6.3'1 

- ~...J 

'0" . 
MTG. 

C (OIA.) INSERT 

150· ~ 

1 I 
J \ 

B(OIA.) 
:-...: ISO" 

lO.t:! 
WHITE DOT AT PIN 11'1 
TERMINALS ARE CLOCK-
WISE FROM PIN #1. 

Dimensions are in inches (MM) 

TERMINAL ARRANGEMENT 

1~2 

3~4 

SPEC IFICATIONS 
• All units manufactured 

to MIL-T-27D and are 
type TF5S04ZZ 

• 
• 

Dielectric Strength •.•• 
1500 Volts RMS 

Windings Balanced 
t • Inductance measured a 

0.1VRM5-10kHz 
±1% 

• Unit has 
magnetic shield 

TYPICAL APPUCATION CIRCUIT 

", 

c, 

• Maximum ambient plus 
temp. rise limited to 130°C 
(ie maximum ambient 
of part no. 46283 would 
be 10SoC If IAMs 
is 1.29 AMPS) 

,---

SOURCe: 
OF 

NOISE 

'----
CAL CIRCUIT FOR THE ELIMINATION OF NOISE IS 
OOVE. THE nLTER CONTA~ TWO 

I ••• (AMPS) 
APPROX. 

ROC. LEAKAGE 
lIMP. TEMP. TEMP. (OHMS) INOUCTANCE 

INDUCT· RillE RISE RISE EACH (MICRO· MOOEL PRICE 
AlICE 60'C 40'C 25'C woo. HENRY) SIZE NUMBER 1-9 

75 1.95 1.57 1.29 .. 051 3.5 1 46283 24.17 
MICRO- 2.57 2.20 1.90 .033 3.5 2 47291 24.17 
HENRY 4.43 3.79 3.23 .015 4 3 48381 29.01 

1.25 1.00 .959 .125 5 1 46263 24.17 
185 1.61 1.39 1.19 .083 5 2 47271 24.17 
MICRO· 2.80 2.39 2.04 .038 4.5 3 48361 29.01 
HENRY 4.58 3.83 3.06 .019 4.5 4 49461 29.01 

.862 .691 .572 .263 9 1 46243 24.17 
375 1.14 . 986 .851 .163 8 2 47251 

. 
24.17 

MICRO- 1.98 1.70 1.44 .075 8 3 48341 29.01 
HENRY 3.23 2.70 2.16 .037 7.5 4 49441 29.01 

4.70 4.18 3.04 .021 6.5 5 50241 29.01 
.711 .568 0472 .31 10.3 1 46223 24.17 

550 .924 .792 .686 .20 8.9 2 47231 24.17 
MICRO- 1.62 1.38 1.18 .09 804 3 48321 29.01 
HENRY 2.64 2.20 1.77 .045 7.7 4 49421 29.01 

3.SO 3.39 2046 .026 7.5 5 50221 29.01 
.619 .495 0410 .41 13.8 1 46203 24.17 
.814 .694 .601 .26 11.9 2 47211 24.17 

750 1.411 1.20 1.02 .12 11.3 3 48301 24.17 
MICRO- 2.29 1.91 1.53 .06 10.3 4 49401 29.01 
HENRY 3.33 2.96 2.15 .034 10.0 5 50201 29.01 

5.10 4.23 3.77 .022 9.4 6 51303 31.85 
.437 .349 .290 .82 27.5 1 46183 24.17 
.575 .491 .425 .52 23.8 2 47191 24.17 

1.5 .986 .847 .722 .24 22.5 3 48281 24.17 
MILL!- 1.61 1.36 1.08 .12 20.6 4 49381 29.01 
HENRY 2.31 2.06 1.50 .07 20 5 50181 29.01 

3.78 3.14 2.SO .04 18.8 6 51283 31.85 
.308 .246 .204 1.65 55 I 46163 24.17 
.4115 .345 .299 1.05 47.5 2 47171 24.17 

3 .708 .605 .516 047 45.0 3 48261 24.17 
MILL!- 1.14 .959 .766· .24 41.3 4 49361 29.01 
HENRY 1.64 1.45 1.06 .14 40.0 5 50161 29.01 

2.53 2.09 1.86 .09 37.5 6 51263 31.85 
.205 .165 .136 3.71 123.8 I 46143 24.17 
.270 .231 .200 2.36 106.9 2 47151 24.17 

6.75 .468 .401 .342 1.07 101.3 3 48241 24.17 
MILL!- .769 .643 .516 .53 92.8 4 49341 29.01 
HENRY 1.10 .977 .711 .31 90.0 5 50141 29.01 

1.69 1.41 1.25 .20 84.4 6 51243 31.85 
.154 .123 .101 6.6 220 I 46123 24.17 

12 .202 .172 .150 4.2 190 2 47131 24.17 
MILL!- .352 .299 .255 1.9 180 3 48221 24.17 
HENRY .572 .480 .378 .95 165 4 49321 29.01 

.827 .730 .528 .55 160 5 50121 29.01 
1.28 1.06 .942 .35 150 6 51223 31.85 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

PIca Electronics, Inc. 
453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552.914-699-5514. FAX 914-699-5565 

A·1242 For manufacturers' sales offices, see yellow pages EEM 1991 



COILS, CHOKES, & INDUCTORS 1800 

• Minimum possible size 
• 130°C operation 

(Ambient + Temp. Rise) 

• Windings Balance ± 1 % 

• Dielectric Strength .•.. 
1500 Volts RMS 

These Inductors are well suited for use in Switching Regulators. DC to DC 
Power Supplies and all types of Electrical Equipment where the elimination of 
line transmitted Electromagnetic Interference is important. Electrical equipment 
will generate noise due to switching operations of transistors. SCR's, relays, 
triacs, etc. By using these Inductors, noise being fed back to the power line is 
minimized to an acceptable level and this noise will not interfere with other 
equipment operating on the same power line. 

MD. 
SID HIlgIII A B C D E 

1 .338 .450 .300 .027 .020 .033 
(1.38) (11.4) (7.62) (.68&) (.508) (.838) 

2 .380 .550 • 400 .037 .025 .040 
(9.&5) (13.9) (10.1) (.940) (.635) (1.02) 

3 .470 .&50 .500 .037 .025 .040 
(11.1) (16.5) (12.7) (.940) (.635) (1.02) 

All dimensions are in inche., ( ) = MM , 
MAX. .. p." HEIGHT 

I . ==t E 

014 - 0 

,Ai 

+=+ 1- +" 1 
A ... l=ki t-l ~ L: .060 

INDEX CORNER AT PIN # I 
TERMINALS ARE CLOCKWISE 
FROM PIN .. I 

SPECIFICATIONS 

• All units manufactured 
to MIL· T·27 and are 
type TF5S04ZZ 

• Dielectric Strength •••• 
1500 Volts RMS 

• Windings Balanced 
±1% 

• Maximum ambient plus 
temp. rise limited to 130"C 

TYPICAL APPUCATION CIRCUIT 

L, 

INDUCT· 
ANCE 

50 

iJH-

75 

iJH 

100 

iJH 

250 

iJH 

500 

iJH 

750 

iJH 

1.0 
mH 

2.5 
mH 

5.0 
mH 

7.5 
mH 

10 
mH 

15 
mH 

17.5 
mH 

20 
mH 

I ••• (AMPS) 
APPROX. 

ROC. LEAKAGE 
TEMP • TEMP. TEMP. (OHMS) INDUCTANCE 
RISE RISf RISE EACH (MICRO· MODEL PRICE 
BO'C CO'C 25'C WOG. HENRY) SIZE NUMBER 1-9 

3.4 2.8 2.6 .0125 40 1 46470 20.37 
6.0 5.2 4.4 .0063 .34 2 47570 20.37 
9.9 8.2 7.2 .0033 .29 3 48670 22.40 
2.6 2.1 1.9 .0212 .60 1 46465 20.37 
4.8 4.2 3.6 .0094 .54 2 47565 20.37 
8.0 6.7 5.9 .0049 .43 3 48665 22.40 
2.3 1.8 1.7 .0288 .80 1 46460 20.37 
4.2 3.7 3.1 .0125 .68 2 47560 20.37 
6.9 5.7 5.0 .0066 .58 3 48660 22.40 
1.4 1.1 1.1 .070 2.0 1 46455 20.37 
2.6 2.3 1.9 .0313 1.7 2 47555 20.37 
4.4 3.7 3.3 .0163 1.4 3 48655 22.40 
1.1 .9 .8 .1250 4.0 1 46450 20.37 
1.8 1.7 1.4 .0625 3.4 2 47550 20.37 
3.1 2.6 2.3 .0325 2.9 3 48650 22.40 

.8 .7 .6 .2125 6.0 1 46445 20.37 
1.5 1.3 1.1 .0938 5.1 2 47545 20.37 
2.6 2.1 1.8 .0488 4.3 3 48645 22.40 
0.81 0.66 0.61 0.23 8.0 1 46440 20.37 
0.15 1.3 1.1 0.1 6.8 2 47540 20.37 
2.5 2.1 1.8 0.0530 5.750 3 48640 22.40 
0.52 0.42 0.39 0.56 20 1 46435 20.37 
0.96 0.84 0.71 0.25 17 2 47535 20.37 
1.6 1.3 1.2 0.1310 14.400 3 48635 22.40 
0.37 0.3 0.28 1.1 40 1 46430 20.37 
0.68 0.59 0.5 0.5 34 2 47530 20.37 
1.1 0.9 0.82 0.2630 28.800 3 48630 22.40 
0.3 0.24 0.22 1.7 60 1 46425 20.37 
0.55 0.48 0.41 0.75 51 2 47525 20.37 
0.9 0.8 0.67 0.3940 43.100 3 48625 22.40 
0.26 0.21 0.19 2.3 80.0 1 46420 20.37 
0.48 0.42 0.35 1.0 68.0 2 47520 20.37 
0.8 0.7 0.57 0.5300 57.5 3 48620 22.40 
0.21 0.17 0.16 3.4 120 1 46415 20.37 
0.39 0.34 0.29 1.5 102 2 47515 20.37 
0.64 0.53 0.47 0.7900 86 3 48615 22.40 
0.2 0.16 0.15 3.94 140 1 46410 20.37 
0.36 0.32 0.27 1.75 119 2 47510 20.37 
0.59 0.49 0.44 0.9190 101 3 48610 22.40 
0.18 0.15 0.14 4.5 160 1 46405 20.37 
0.34 0.30 0.25 2.0 136 2 47505 20.37 
0.56 0.46 0.41 1.0500 115 3 46605 22.40 

For immediate engineering assistance or to place an order-Call Toll Free 800·431·1064 

PICO Electronics, Inc . . 
453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552.914·699·5514. FAX 914·699·5565 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1243 



1800 COILS, CHOKES. & INDUCTORS 

PICO's ·miniature 
HIGH "Q" 
·INDUCTORS 

• ± 1% inductance stability vs temperature 

• Smallest possible size 

• Extreme resistance to thermal shock 

• Manufactured to MII-T-27 (TF5R20ZZ) 

• All units are magnetically shielded 

MAX A • C 
TYl'E HEIGHT 

MAX. BOlT STAND-
DIA. CIRClE OfF 

63000 
• 325 .... .... .181 

(7.87) (10.88) (U) (4.01) 

..... .360 .530 .3!0 200 
1 .... 1 (13.5) (B.B9) ~"I 

..... A80 .870 MIl .'" (12.19) (17.0) (tU7) (B.64) 

NOTE: ALl DIMENSIONS ARE "INCHES. ( )._ 

.... 

A 
MAX 
DIA. 

MAX 
HEIGHT 

. '"' 03.97) 

@f(DJAj 

, 1i1t1" 

'ft 
, C (IlIA) 

loa<> 
WHITE DOT AT PIN '1 
TERMINAlS ARE CLOCK-
WEE FROM PIN '1. 
NO CONNECTION TO PIN f1 
AND f3 (MECHANICAL SUPPORT) 

A 
MAX 
DIA ... 

121.34) 
... 

(104.22) 

NOTE: AlL DIMENSIONS ARE IN INCHES. ( ). MM 

ALL INDUCTORS ARE MEAS· 
URED AT 0 DC. THE MAXIMUM 
DC LISTINGS ARE FOR Ap· 
PROXIMATELY 5% DROP IN IN· 
DUCTANCE AND NEGLIGIBLE 
HEAT RISE. THE CHANGE OF 
INDUCTANCE WITH AC OR DC 
CURRENTS IS ILLUSTRATED 
BY THE CURVES SHOWN FOR 
EACH INDUCTOR TYPE. THE 

A 
MAX 
D1A. 

.020 " 
(0.511 

6.° C (DJAj 

WHITE DOT AT PIN tl 
TERMINALS ARE CLOCK-
WEE FROM PIN ,I. 
NO CONNECTION TO 
PIN f2 AND'4 (MECHANICAL SUPPORT) 

EXCITATION IS PLOTTED IN rnA X v'iiiHy. FOR EXAMPLE THE 10 rnH IN· 
DUCTOR (64314) WITH 79 rnA DC FLOWING WILL HAVE AN EXCITATION OF 
rnA X VriiH = 79 X v10 = 250 AND THE INDUCTANCE WILL DROP FROM 10 
rnH TO 9rnH. IF THE 79 rnA WAS AC THE INDUCTANCE WOULD BE 9.65 mH. 

For immediate engineering assistance or to order
Call Toll Free 800-431-1064 

"63000" SERIES 

D.C. 
PART RESISTANCE 

NUMBER IWDUCTMCE (OHMS) 

63120 lHy 1840 

63140 750mH 1380 

63160 500mH 920 

63180 200mH 368 

63200 loomH 185 

63220 75mH 140 

63240 50mH 90 

63260 30mH 55 

63280 20mH 37 

63300 15mH 26 

63320 10mH 18.5 

63340 5mH 10 

63360 1 mH 2 

"64000" SERIES 

D.C. 
PART RESISTANCE 

NUMBER INDUCTMCE (OHMS) 

64114 5Hy 3000 

64134 3 Hy 1800 

64164 2 Hy 1200 

64174 lHy 600 

64194 750mH 450 

64214 500mH 300 

64234 250mH 150 

64254 100mH 60 

64274 75mH 45 

64294 50mH 30 

64314 10mH 6 

64334 5mH 3 

64354 1 mH .6 

"65000" SERIES 

D.C. 
PART RESISTANCE 

NUMBER INDUCTANCE (OHMS) 

66413 10Hy 3800 

65433 5Hy 1900 

65453 3Hy 1140 

66473 2Hy 760 

66493 1 Hy 380 

65513 500mH 190 

65533 250mH 95 
65553 l00mH 38 

65573 50mH 19 

65593 10mH 3.8 

''66000'' SERIES 

D.C. 
PART RESISTANCE 

NUMBER INDUCTANCE (-) 

66218 10 Hy 2200 
68238 5Hy 1100 

66258 3Hy 680 
66278 2 Hy 440 

66298 1 Hy 220 

66318 SOOmH 110 

66338 250mH 55 

66358 loomH 22 

68378 50mH 11 

68398 10mH 2.2 

, 1800 

APPROXIMATE 
SB.F RESOIWIT MAXIMUM ... 

FREOUENCY DC CURRENT MINI_ PRICE 
(lUtz) (mA) 0 (1-1) 

47 5.7 30 at (15 kHz) 35.88 

64 6.6 30 at (15 kHz) 34.63 

66 8 30 at (15 kHz) 32.62 

105 12.5 60 at (25 kHz) 32.62 

148 18 60 at (25 kHz) 32.62 

172 20.8 100 at (50 kHz) 32.62 

210 25.5 100 at (50 kHz) 32.62 

270 33 100 at (50 kHz) 32.62 

332 40 100 at (50 kHz) 32.62 

363 46 100 at (50 kHz) 32.62 

470 57 100 at (50 kHz) 32.62 

665 80 100 at (50 kHz) 32.62 

1480 180 100 at (50 kHz) 35.68 

APPROXIME 
SB.F RESONANT MAXIMUM ... 

FREQUENCY OCCURRENT MINIMUM ",ICE 
(KHz) (mA) 0 (1-8) 

17 2.8 15 at (4 kHz) 39.05 

22 3.6 30al(6 kHz) 37.68 

27 4.4 30 at (6 kHz) 35.88 

38 6.3 ~at(6kHZ) 32.62 

44 7.3 30 at (6 kHz) 32.62 

64 9 30 at (6 kHz) 32.62 

76 13 65 at (15 kHz) 32.62 

120 20 65 at (15 kHz) 32.62 

139 23 120 al (25 kHz) 32.62 

170 28 120 at /25 kHzl 32.~ 

380 63 200 at (50 kHz) 32.62 

537 89 200 at (50 kHz) 32.62 

1200 200 200 at (50 kHz) 35.68 

APPROXlMAn 
SElF RESOIWIT MAXIMUM ... 

FREOUENCY OCCURRENT MINIMUM PRICE 
(lUtz) (mA) 0 (1-8) 

11.7 2.8 28 at (4 kHz) 39.05 

16.5 3.9 28 at (4 kHz) 37.68 

21 5.1 28 at (4 kHz) 35.68 

26 6.3 56 at (6 kHz) 35.68 

37 8.8 56 at (6 kHz) 32.62 

52 12.5 56 at (6 kHz) 32.62 

74 17.7 140 at (15 kHz) 32.62 

117 26 140 at (15 kHz) 32.62 

165 39.6 240 al (25 kHz) 32.62 

370 68.5 240 at (25 kHz) 32.62 

APPROXIMATE 
SElf RESONANT MAXIMUM ... 

FREQUENCY OCCURRENT MINlMIIM PRICE 
(KHz) (mA) 0 (1-8) 

11 4.2 40 at (4 kHz) 39.05 

15.7 6 40 at (4 kHz) 37.66 

20 7.7 70 at (6 kHz) 37.68 

25 9.4 70 at (6 kHz) 32.66 

35 13 70 at (6 kHz) 32.68 

49 18.8 70 at (6 kHz) 32.68 

70 26.6 200 at (15 kHz) 32.68 

110 42 200 at (15 kHz) 32.68 

156 59 200 at (15 kHz) 32.66 

350 133 200 at (15 kHz) 32.66 

Pleo Electronics, Inc. "'Oiscount Prices: 1-9 Net; lD-24 less 10%; 25-49 less 16%; 50-99 less 23%; 100-499 less 30% 
Ordering Instruction: No minimum. Net 30 days F.O.B. MI. Vernon. New York. 

453 N. MacQuesten Pkwy. Mt. Vernon, N.Y. 10552 
914~69975514 • FAX 914-699-5565 

A·1244 For manufacturers' sales offices, see yellow pages EEM 1991 
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SPECIFlCAnONS: "63000" SERIES 

• INDUCTANCE TOLERANCE 
± 3% AT .IV • 4 kHz. 

• INDUCTANCE STABILITY VS TEMP. 
± 1%·30' TO + 10S'C 
+ 1% - 5S'C To + 10S'C 
-2% 

• MANUFACTURED TO MIL·T·27 (MIL TYPE TF5R20ZZ) 

• WEIGHT 3.S GRAMS 

• THERMAL SHOCK: 

100 CYCLES. METHOD 1070. MIL·STD 
202 E. TEST CONDITION A·3 

• UNIT HAS MAGNETIC SHIELD 

6l000SEAIES 
[NtHlCTA!'oIC'l CHANGl VS TEMP 

,"'" 

SPECIFICATIONS: "64000" SERIES 

• INDUCTANCE TOLERANCE 
± 3% AT .IV - 2 kHz . 

• INDUCTANCE STABILITY VS TEMP. 
± 1% - 30' TO + 10S"C 
... 1%_ SS"C TO + 10S'C 
- 2% 

• MANUFACTURED TO MIL·T·27 (MIL TYPE TF5R20ZZ) 

• WEIGHT· 6 GRAMS 

• THERMAL SHOCK: 

100 CYCLES. METHOD 1070. MIL-STD 
202 E. TEST CONDITION A-3 

• UNIT HAS MAGNETIC SHIELD 
UUOOSIERU;5 

lK1)UCTANCE CHANG!: VII TEM' -....--.. ' ... .. ' .. ' , .. ' 
, • • 1O m 10 '00 ... ...... "" Tl'MJl&ltATVltI C ..... NOa °c 

.. °1 I 11111111 L./ .... '" f'l\ 
SPECIFICAnONS: "65000" 

T!'IICAL ::-:.:: CIWIGa 
310 TYPI CAL Q YB FREQUENCY Of' INITIAL: INDUCTANCE WI /II: 

'jSERD:S iii AND DC CVIIRt:1fT ; .. 
ill ! i ~ • INDUCTANCE TOLERANCE ... 

I ! I ± 3% AT .IV - 1 kHz. 

II' :DC~ • INDUCTANCE STABILITY VS TEMP. 

"0 I 
i! .. 

, : I 
± 1% - 30' TO + 10S'C 

~ Ii I 
, + 1%. 5S'C TO + 10S'C ... I 

- 2% I I I 

i / 1\ " ••• i I II i·1 

• MANUFACTURED TO MIL·T·27 (MIL TYPE TF 

Q I I 1£ i • WEIGHT 12 GRAMS 

1"0, I 
.. 

I III!I I 
• THERMAL SHOCK: 

100 CYCLES. METHOD 1070. MIL·STD '1Or- d 
202 E. TEST CONDITION A-3 L" 500mH " .. 30 "'5010701010100 ... 3004005OOSOO 

"o!- - -rAAxIIiiii 
~ • UNIT HAS MAGNETIC SHIELD 

of 1\ ~ 

~L ~ I·" 65UOO"UIIi,S 
=511y 

,; .. , INDUCTAIICi. CHAII("I. VS Tl.MP 

lOr - - • <If' .... I' -
~p 1/ I ~ ... .. ' ... .;.0 .00' 

to, . 
i 

• • •• .. 10 • OII ... ... TIIMI'IItATUltIlCIIAttGl:°C 

SERIES 

5R20ZZ) 

-------- FREQUENCY IN .... ... 
TYKJ.L ~ II ).~~MCY L'.!oL~ I! 

'00 
SPECIFICATIONS: "66000" H0009ERIEll 

"~ TYPICAL PERCENTAGE CHAltGE ... - ........ 
~ "I 

OF Dm'IAL INDUCTANCE VB It.C fBI 1\ ~ 
AND DC CURRENT. 

,i.; • INDUCTANCE TOLERANCE 
270- c- ~ ± 3% AT.lV· 4 kHz. 

SERIES 

I g • INDUCTANCE STABILITY VS TEMP. ... ~ .. ± 1% - 30' TO + 10S"C 

3 + 1%_ SS·C TO + 10S·C 

~ - 2% ••• ,.5OOmB 
i " • MANUFACTURED TO MIL·T·27 (MIL TYPE T 

.oo • WEIGHT 22 GRAMS q 
LK"1\ .. 

I' • THERMAL SHOCK: 

\ \ 100 CYCLES. METHOD 1070. MIL-STD 

, .. ... 1004005001001001000 
202 E. TEST CONDITION A-3 

F5R20ZZ) 

-mAxliiiii 
, ..... 

• UNIT HAS MAGNETIC SHIELD J 10 • .., 
\1\ \ 

~ 

I) i ... _.u. 
3 

QQMJCTAItC£ CHANGE va U.P. 

/ ~ \ ..• 
• t#' • f//' .... .. , 

~ .. ' .. ' to' -;;;-------;;0 
I 

... 
'0 .. 10 100 aDO . .. T£MnIb\TtIII£ CNANO&" Oc 
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1800 COILS, CHOKES, & INDUCTORS 

.360 
(8.9) 

MAX. DIA. 

ffi~"~~ .~ 
.012' (0.305) DIll· (5.1) 

1.000".2SO" 
(25.4'8.41 

----'1 

WHIlE DOT AT PIN #1 
TERMINALS ARE CLOCKWISE 

FROM PIN #1. NO CONNECTION 

1800 

TO PINS 1 and 3 (MECHANICA.L SUPPORn 

DIMENSIONS AIlE IN INCHES ( MM ) 

"62000" SERIES 

APPROXIMATE 
INDUCTANCE D.C. SELF RESONANT MAXIMUM 

PART (MICRO- RESISTANCE FREQUENCY DC CURRENT 
NUMBER HENRYS) (OHMS) (MH.) (mA) 

62112 2500 18 1.15 80 

62132 1500 10 1.5 100 

62152 992 7 1.8 125 

62172 900 6.5 1.9 130 

6.0 2.1 140 

5.7 2.3 150 

62232 702 5.5 2.5 155 

62252 700 5.0 2.7 160 

62272 695 4.5 170 

62292 400 3.7 3.3 185 

82312 296 2.8 3.8 215 

62332 248 2.3 4.2 235 

62352 196 1.8 4.75 285 

t? 
220 

200 
MINIMUM PRICE 

Q (1-9) 180 

31.90 

31.90 
160 

31.90 

31.90 1411 

31.90 

31.90 
120 

31.90 
100 

31.90 

31.90 
80 

31.90 

31.90 60 
31.90 

31.90 411 

II II I--
TYPICAL Q VS FREQUENCY /jK 62000 SERIES 

992~Hl~ p( 
~ 

1//$'(11 1\ \ 
// } 100 ~Il 1\ \ 

/ 1/ J \ \ 
77 17 \\ 
VI; ~ \ \ 
If/ \ \ 

I 
17 

62372 150 1.4 5.5 300 

100 1.2 6.8 330 

31.90 

31.90 20 
~ ~ ..... --~ f.-'" ~ 

SPECIFICATIONS to kHz 20 30 411 60 80 100 kHz 200 kHz 400 600 800 1 mHz 2 mHz 3 mHo 

• INDUCTANCE TOLERANCE 
±4% AT 0.1V-100KHZ 

• INDUCTANCE STABILITY VS 
TEMPERATURE 
±20/0 -55°C to 105°C 

_SERIES 
INDUCTANCE CHANGE VS TEMP. 

+1% 

--...FREQt"EN(;Y 

110 

I..- A 

100 
, 

• MANUFACTURED TO MIL-T-27 
TF5R~ZZ -~~ __ -~W~ __ 4-~~~ __ +-__ ~~~~--4----+ e 

90 
+80' +100' ~ 

D\' 
• WEIGHT 2 GRAMS 

• THERMAL SHOCK -1% 

100 CYCLES. METHOD 1070 
MIL-STD~2E 
TEST CONDITION A3 -2'}f 

• UNIT HAS MAGNETIC SHIELD 

For immediate engineering assistance or to place an order
Call Toll Free 800-431-1064 

PICO 
Electronics, Inc. 

453 North MacQuesten Pkwy., Mt. Vernon, N.Y. 10552 
914~699-5514. FAX 914-699-5565 

~ 

~ 
TEMPERATURE IN "C 

~ 80 

~ 
1\ , 

~ 
E 70 

62000 SERIES 
TYPICAL PERCENTAGE CHANGE 
OF INITIAL INDUCfANCE VS AC 

ALL INDUCTORS ARE MEAS- 60 
URED AT 0 DC. THE MAXIMUM 
DC LISTINGS ARE FOR AP
PROXIMATELY 3O"C HEAT RISE 
AND APPROXIMATELY 2% 10 
DROP IN INDUCTANCE. THE 
CHANGE OF INDUCTANCE 
WITH AC OR DC CURRENTS IS 

AND DC CURRENT 

111 
20 

ILLUSTRATED BY THE CURVES. THE EXCITATION IS PLOTTED IN rnA 
xv'riitiY. FOR EXAMPLE THE 0.485 mH INDUCTOR (~WITH 170 rnA DC 
FLOWING WILL HAVE AN EXCITATION OF rnA xvriiHY = 120, AND THE 
INDUCTANCE WILL DROP FROM 495 uH 10485 uH. IF THE 170 rnA WAS AC, 
THE INDUCTANCE WOULD BE 510 uH. 

200 300 4110 

A·1248 For manufacturers' sales offices, see yellow pages EEM 1991 



1800 COILS, CHOKES, & INDUCTORS 1800 

WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program. 

ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

(213) 452·1229 fI 
RELAYS SWITCHES TIMERS ~ Aleph International Acro ATC 

Allied Controls Alco Agastat CIRCUIT 

~k. American-Zettler American Switch Amperite BREAKERS 

CIRCUIT BREAKERS Aromat AMP Ante. FUSES & 

~1 :;. AT&T Aromat Crouzet FUSEHOLDERS 
. .0(1 ' ., Airpa • 

..... . 1/ .\ Aromat Bosch Arrow Hart Eagle Signal 

Heinemann C.P. Clare Carling switch Guardian 
~ , .... ~ 

Potter & Brumfi"ld Coto Cherry Electric Industrial Timer - ',:/ 
Crydom Controls C&K Magnecraft 
EAC EECO Master Electronics 

~ 
CONNECTORS & 

Elec-Trol Electro-Mech Midte. 
Fujitsu Electronic Compo Group National Controls KNOBS 

SOCKETS Gordos Grayhill Omron 
AMP Grayt1i11 Landis & Gyr Potter & Brumfield 

~ 
Amphenol Guardian Linemaster SSAC 

~ RELAYS 
Aromat Hi-G Master Specialties Struthers-Dunn 
Curtis Idec McGill Syracuse Electronics 
Custom Connector ITT Microswitch 
Idec Line Electric Omron 
Lumberg Magnecraft Oslo TERMINAL BLOCKS 

LAMPS & LEOS 

Master Electronics Master Electronics OTTO Beau 

~ Panduit MEC Saia Buchanan 
Potter & Brumfield Midte. Unima. Curtis 
Souriau Omron Electrovert 
Vernitron-Beau Potter & Brumfield Kulka ~ WelconfWelis RBM INDUCTORS Magnum A\ ' r. 

Schrack Jellers Marco J "'" .0 

Siemens RDI 
COUNTERS Sigma Underwriters Safety SWITCHES 

Engler Stantel PHOTOELECTRIC Vernitron-Beau 
Hecon Struthers-Dunn Aromat Weidmuller • IVO Telemec:anique Dolan-Jenner 
Kessler-Ellis Theta-J Omron TRANSFORMERS 

SOLID STATE Master Electronics Triridge Photoswitchf AB Dormeyer 
RELAYS Omron Skan-A-Matic Microtran RELAYS 

Redington FUSES Sola 
~ Red Lion BUl'smann Stancor ,~. SodecofMaxmar Litlelfuse PROXIMITY Thordarson 

~ Slemco Underwriters Safety Agastat Triad 
Veeder-Root 

Electro U.T.C. 

KNOBS Omron 

DIODES CosmofKurz-Kasch WIRE, WIRING 
General Instr. 

RaytheonfPanel Products DEVICES & HWR. 

~~!b POTS & RESISTORS Alpha 

INDICATORS, Clarostat Belden ~~, . 

FANS 
LAMPS & LED Ohmite Buchanan ~:-~,j 

101 Eleclroverl SOLENOIDS Aromat lEE Havey Hubbell TEMPERATURE U.S. Toyo 
CONTROLS JKL Iboco 

Leecraft SOLENOID H.H. Smith 
Lume. Dormeyer Modor 

FILTERS Stanley Guardian Panduit 
Curlis Sylvania Line Electric Pomona 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1247 
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I1jJ2 PICONICS 
® 

The princiPlll application for Piconics' Inductors has tradi
tionally been in linear hybrid amplifier, micro-strip and strip
line circuits. These designs have been used in a wide range of 
systems from the Space Shuttle Program to commercial 
microwave applications. Major use is in military systems 
where excellence and tight quality controls are required. 

Piconics' components feature excellent stability, high Q 
and controlled characteristics. They are packaged in various 
configurations with a wide range of lead materials. Internal 

Leaded Inductor Selection Table - Tunable/Fixed 
Series Length Width Height Inductance 

B .325-.475 .110 .150 .025.,.H to 1 mH 
G/SG .180 .090 .105 .025.,.H to 1 mH 

ST .200 .100 .275 .020.,.H to 1 mH 
n .285 .110 .325-.450 .020.,.H to 1 mH 

Series Length Width Height Inductance 
C .200 .090 .105 .010.,.H to 1 mH 
D .200 .085 or .085 or .01O.,.H to 1 mH 

.095 .095 
JA .110 or 

.180 .060 or .060 or .007.,.H to 1 mH 
.075 .075 

JC .180 .085 .085 .007.,.H to 1 mH 

Chip Inductor Selection Table - Tunable/Fixed 
Series Length Width Height Inductance 
PGV .160 .125 .330 .0161LH to 1mH 
PSV .320 .165 .130 .016.,.H to 1mH 
PV .180 .140 .065 or .016.,.H to 1mH 

.095 
PVW .150-.300 .140 .065 or .01O.,.H to 1 mH 

.095 

Series Length Width Height Inductance 
P .180 .140 .065 or .D10.,.H to 1 mH 

.095 
PA .100 .100 .100 .010.,.H to 1 mH 

PG .160 .125 .130 .01O.,.H to 1 mH 

PK .160 .125 .130 .01O.,.H to 1 mH 

PW .180 .140 .065 or .01O.,.H to 1mH 
.095 

Leaded Inductor Selection Table - Fixed 
Series Length Width Height Inductance 

M .004-.170 .024 .024 6.3nH to 684nH 

MG .004-.170 .024 .024 6.3nH to 684nH 

S .200 .100 .100 5nH to 330nH 

Chip/Spiral Inductor Selection Table - Tunable/Fixed 
Series Length Width Ht/Th Inductance 

MC .100 or .095 or .045 or .060 6.3nH to 684nH 
.160 .125 

SP .045 .045 .010 5.5nH to 100nH 
. 050 .075 .010 
.075 .075 .010 or .030 50nH to 200nH 

Micro Inductor Products 
and Application 

connections are welded to avoid the problems associated with 
high temperature soldering. Encapsulation is mechanically 
interlocked to strengthen all surface (shear) bonds. The 
materials and methods used at Piconics are compatible with 
normal requirements in hybrid circuit manufacturing. 

Piconics' custom deSign capability has led to the develop
ment of unique products. Should your inductor requirements 
be outside the parameters of our standard listings, contact 
Piconics directly for a prompt quotation to your needs. 

MIL-C-15305 
Case Adjustment I QPL 
Molded Screw (side) Yes 
Conformal Coating Slide In Process 
Molded Screwjtop) Yes 
Molded Screw (top) Yes 

NOTES QPL 
Conformal Coating In Process 
Molded Case· In 

Process 

Epoxy Coated, Open Frame In 
Case, Self-Leaded Process 
Bonded, Open Frame Case In 
Self-Leaded • Process 

MIL-C-83446 
Case Adjustment QPL 
Molded Screw (top) Yes 
Molded ScrewJside) Yes 
Conformal Coating Slide Yes 

Conformal Coating Slide Yes 

NOTES QPL 
Conformal Coating Yes 

Molded Epoxy - Yes 
Minimum Area Profile 
Molded Diaiiyl Phthalate \DAPJ Yes 
Solder Fillet, Interlock Substrate 
Easily handled by automatic 
equipment 
Molded Epoxy Case, Solder Yes 
Fillet InterlocK Substrate 
Easily handled by automatic 
equipment 
Conformal Coating Yes 
Bondin~.Pad Completes 
Connec Ion 

NOTES QPL 
BONDED SELF-LEADED AIR In 
CORE HIGH FREQUENCY CHOKE, Process 
CONSTRUCTED OF 47AWG 
COPPER WIRE, INSULATED. 
BONDED SELF-LEADED AIR In 
CORE HIGH FREQUENCY CHOKE, Process 
CONSTRUCTED OF 47AWG GOLD 
WIRE, INSULATED. 
EPOXY CONFORMAL COATING In 
SELF-LEADED TINNED AIR CORE Process 
HIGH FREQUENCY CHOKE. 

NOTES QPL 
CHIP MOUNTED COIL In 

Process 
QUARTZ AND 99.6% ALUMINA No 
SUBSTRATE MATERIALS . 
3'12, 4'12, 5'/2, 8'/2, TURNS 
AVAILABLE'ON .045" X .045" OR 
.050" X .075". 11'12 18'12 22'12 
TURNS ONLY ON '.050" X .075" 
VALUES ABOVE 50nH AVAILABLE ON .050" 
X .075" ABOVE 100nH ON .075" X .075" 

PICONICS, INC. 26 CUMMINGS ROAD, TYNGSBORO, MA 01879· TEL: (508) 649-7501 • TELEX: 754759· FAX: 508-649-9643 

A·1248 For manufacturers' sales offices, see yellow pages EEM 1991 



1800 COILS. CHOKES. & INDUCTORS 

til PICONICS 
SP SERIES/M/MG SERIES 
Me SERIES 

® 

SP Series Spiral Chip Inductor 

1- .045±.003-1 
This style inductor may be used 
where low inductance values are 
required and gold wire bonding is 
the method for making intercon
nections. When used as an r.f. 
choke. attach center pad to r.f. and 
outside pad to power supply. 
Custom designs available. Other 
ceramic materials having various 
dielectric constants are available. 

---.--D----;--)003 
.045 

±.001 1 
.010 

j 
t 

DIMENSIONS ININCHE~ 
NOTES: 
(1) Self-resonant frequency may be increased by mounting inductor on an insulating stan -

off. These Stand-offs can be provided by Piconics. 
(2) Inductors to 25 turns in this geometry are available on special order. 
(3) Attachment is generally made using non-conductive epoxy such as EPO·TEK H-61 or 

EPO-TEK H-20. 
(4) Thermosonic wire bonding using 1 mil gold wire is recommended for lead attachment to 

this style inductor. Gold ribbon may also be used. 
(5) Resonances shown in the tables are the lowest self resonances encountered. Typical 

values are higher. 
(6) Measurements are very dependent on fiXfuring and frequency. 
(7) Quartz typically gives higher SRF and Q's than ceramic due to lower Dielectric Constant. 
(8) Bonding area typically .005" in diameter. 
(9) Other thicknesses, values, sizes available on request. 

Microwave Components - M/MG Series 
Piconics' M series is a microminia
ture broadband air core choke 
with a high self-resonant fre
quency. suitable for microwave 
applications. 

Piconics' M series chokes pro
vide inductance values from 6.3nH 
to 684nH. operating frequencies 
from 100 MHz, and self-resonant 
frequencies from 1 GHz to 28GHz. 

Constructed of 47 AWG insu
lated copper wire rated at 130°C. 
Piconics' M series chokes are 
available from 2 to 100 turns for 
standard models. Special models 
can also be provided. 

Applications include OSCillators, 
mixers, switches, stripline devices, 
broadband modulators, power 
supplies, filters and frequency 
multipliers. 
PHYSICAL CHARACTERISTICS 
• Air Core 
• Self-Leaded 
• Solder Strippable Leads (SS) 
• Recommended operating and storage Temperature Range: 

- 55°C to + 125°C 
OPTIONS AVAILABLE 

• Axial Leads 

SP Series on Quartz 
@200MHz Series 

Inductance Q Resonance 
Pari No. Turns (21 (LI nH (6) Min (7) Min GHz (1-5-7) 
SP3P5-Q 31/2 7 3.5 17 
SP4P5-Q 41/2 11 3.4 15 
SP5P5-Q 51/2 15.7 3.2 11 
SP8P5-Q 81/2 45 2.8 8 
SP11P5-Q 11 1/2 80 2.5 3.5 

SP Series on Ceramic 
@200MHz Series 

Inductance Q Resonance 
Pari No. Tums(2) (I) nH (6) Min (7) MinGHz(5) 
SP3P5-A 31/2 7 3.5 13 
SP4P5-A 41/2 11 3.4 12 
SP5P5-A 51/2 15.7 3.2 9 
SP8P5-A 81/2 45 2.8 6 
SP11P5-A 11 1/2 80 2.5 3 

ELECTRICAL CHARACTERISTICS 

Piconics' Length Test SRF 
Part Nom. L Freq. Q Min 

Number Inches nH±10% MHz Min GHz 
M2T47SS .004 6.3 200 36 28 
M3T47SS .005 9.6 200 34 25 
M5T47SS .010 30 200 32 15 
M8T47SS .014 35 100 24 14 
M10T47SS .017 47 100 24 13 
M15T47SS .026 72 100 24 11 
M20T47SS .034 113 100 18 8 
M25T47SS .043 147 25 16 6 
M30T47SS .050 178 25 18 6 
M35T47SS .060 213 25 18 5 
M40T47SS .068 234 25 16 4 
M45T47SS .077 282 25 18 3 
M50T47SS .085 320 25 18 3 
M55T47SS .095 343 25 18 2 
M60T47SS .102 388 25 18 2 
M65T47SS .112 406 25 17 2 
M70T47SS .120 442 25 18 1 
M75T47SS .128 470 25 18 1 
M80T47SS .136 533 25 18 1 
M85T47SS .145 552 25 18 1 
M90T47SS .153 618 25 18 '1 

M95T47SS ,162 651 25 18 1 
M100T47SS .170 684 25 18 1 

The number of turns reqUired are counted between the leads. 

1800 

Parallel OCR 
Resonance MAX 
MinGHz(5) OHM 

9 2.5 
9 4 
7 6 
5 20 

3.5 28 

Paraliel OCR 
Resonance MAX 
MinGHz(5) OHM 

5 2.5 
7 4 
5 6 

3.5 20 
2.5 28 

DC Res. Ide 
Ohms Max 
Max MA 
0.14 250 
0.18 250 
0.26 250 
0.33 250 
0.43 250 
0.55 250 
0.78 250 
0.90 250 
1.1 250 
1.3 250 
1.4 250 
1.6 250 
1.8 250 
1.9 250 
2.0 250 
2.2 250 
2.3 250 
2.5 250 
2.7 250 
2.9 250 
3.0 250 
3.2 250 
3.4 250 

• Tinned Leads (We recommend pre-tinning of leads prior to circuit 
insertion) 

NOTE: Electrical characteristics are measured at a point on the leads .100" from the body 
of the coil. 

• Gold Plated Leads. M xxx 47GP 
• Gold Coils. MG xxx 47SS. (99.99% Pure). bare or insulated. 
• Higher temperature class insulation available upon request. 

MC SERIES MCXXX47PW 
FEATURES 
• Minimum Height 
• Surface Mountable 
• Ease of Handling 
ABSOLUTE MAXIMUM RATINGS 

~ 
....---cii . Operating Temperature range: - 55°C to + 125°C 

Il ,060.. • Storage Temperature range: - 55°C to + 125°C 
, , .0~5 L ". . Temperature rise (at 90°C): 35°C 

c....L • Maximum Operating Temperature: 125°C 
..J 1.-.030 • DC MA MAX: 100 

PHYSICAL CHARACTERISTICS 
• Air Core 
• Alumina Substrate Base 
• Gold Plated Contacts over Nickel 
• Weight: 0.1 gram maximum 
OPTIONS AVAILABLE 
• Optional wire sizes available. 
• Tinned terminations available. 

PICONICS. INC. 26 CUMMINGS ROAD. TYNGSBORO. MA 01879' TEL: (508) 649-7501 • TELEX: 754759' FAX: 508-649-9643 

-
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Economy High Current Inductors 
OptIonal Base Mounting and Shielded eonStrucnon 

Tinned 
to 

Within 
.063 

o/Bodv 

-L 

----.L 
O·350ref. 

~ r 

-r 
Tinned 

to 
Within 
.063 

o/Bodv 

--L 

A--:ot: 
~. 

Nominal lead spacing is 
.410; however. due to lead 
length. lead spacing is 
variable. 

Nominal lead spacing is 
.600; however. due to lead 
length. lead spacing is 
variable. 

POFWe 3521 North Chapel Hill Road 
KLr". McHenry, Illinois 60050 

MAGNmCS, Phone: (815) 385,2700 
INCORPORATED FAX (815) 385-8578 

- A Plastic dip coating. 
- B. Mounted on 94 V~ base. 3 terminals (2 used). Base 

dia .. 780 max. 
- C. Shield can supplied with unit. 
- D. Mounted on 94 V~ base and shield can supplied 

with unit. 
- E.' Pre-dipped core for high voltage applications. 
- O. No options. Plain self leads as shown. 
Note: Shield can will reduce T' up to a maximum of 15% on the 100 and 
200 series and 30'1. on the 300 series of the specified value depending 
upon which series is being evaluated. 

Ordering InformaHon example: 

~SPE~3OO-A., 
Family Part ldentlftcalion Option ldenllftcalion 

Base Mount 
Option 

Base OptIon - B 
- Base diameter. 780 max. 
- 3 terminals on .640 dia. 

circle 
- .050 standoffs above 

board 
- Base height above 

board .190 max. 

r'~"h 
.990 ref. 

-+ Tinned 
1.00 to 
Min. Within L .063 

o/Bodv 

---±-

q;JJ+ 

Shiel(:f Can 
Option 

Aluminum Shield Can Option - . 
C for EMI Suppression 
- Can height above board 1.07 

max. 
- Can diameter.9OO max. 
- Can lug mounting .895 ± .010 

btn centers 
- Can lugs .016 TK x .060 wide 
- Can standoff above board .030 

*option C not available 
t option C available on I y without option A 
Note: Options Band D not available on 
SPE 300 series units. 
Nominal lead spacing is 
.700; however. due to lead 
length. lead spacing is 
variable. 

A·1250 For manufacturers' sales offices, see yellow pages EEM 1991 



1800 COILS, CHOKES, & INDUCTORS 1800 

Ferrite Power Inductors 
Drum Core 1YPe 

EEM 1991 

B .788 ref. 
e .187 ref. 
D .126 ref. 
E .6875/.8125 
F .540/.560 

Mounts using 
0#4 screw 

A 
B .946 ref. 
e .187 ref. 
D .126 ref. 
E .6875/.8125 
F SPB-300-310 

.740/7fJJ 
SPB-311-318 
.940/.9fJJ 

Mounts using 
a #4 screw 

Standard component ferrite core 
power inductors rated up 
to 12 amps dc for switch mode 
power supplies and other 
applications. 

5 ... 214 1.5 MH 1.07 .683 20 gauge 

-~-..... 

.866 ref. 

.t87 ref. 
D .126 ref. 
E .6875/.8125 
F .640/.tx£J 

Mounts using 
a#4screw 

Mounts using 
a #8 screw 

p OF .... e 3521 North Chapel Hill Road 
KLrr. McHenry, Illinois 60050 

MAGNETICS, Phone: (815) 385-2700 
INCORPORATED FAX (815) 385-8578 

For manufacturers' sales offices, see yellow pages A·1251 
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FerrHe· Power Inductors 
Slug Core PC MounHng 

SPS-116 100.0 MHY .16 52.0 

SPS-21. 1.0 MHY .42 .890 .032 

Wide Band Shield Bead FerrHe Chokes 
Mufti-Hole Construction IMPEDANCE versus FREQUENCY 

(Typical Readings) 

... 

Part No. SPG-103 red 
Part No. SPG-105 yellow 

600 
'1 500 

i 300 
Q 
Ie 100 

! 
;n 60 
:IE 
:z: 20 o -

Impedances from 10 to 600 OHMS are '1 
available over frequency ranges from 1 MHZ III 

to 500 MHZ I 
PREM offers a complete line of shield bead ... 
chokes for use in attenuating EMI and other Z 
unwanted signals in a circuit without contri- I 
buting to power losses at lower frequencies 
m~ i 

e 

(MHZ) FREQUENCY 

(MHZ) FREQUENCY 

1800 

P.e.Board 
Layout 

MHZ 

PnF~ ® 3521 North Chapel Hill Road 
KLr"". McHenry, Illinois 60050 

MAGNETICS, Phone: (815) 385-2700 
INCORPORAT~D FAX (815) 385-8578 

For further Information and pricing, 
contact Prem's Sales ServIces 
Deparhnent. 

A·1252 For manufacturers' sales offices, see yellow. pages EEM 1991 
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CRT Display MagnetiCS 

Pin Cushion Coil 

I , 
linearity Coil 

Horizontal 

Oscillator Coil 

Horizontal DriverTransformer 

Horizontal 

Driver T ronsformer 

Parabolic Variable 

linearity Coil 

Width Coil 

Prem MagnetiCS custom designs fixed linearity coils, variable 
linearity coils, pincushion coils, width coils, horizontal drive and 
oscillator coils for use in CRT display applications. Prem's 
engineers have vast experience in designing and manufacturing 
economical magnetic devices for display circuits. 

EEM 1991 For manufacturers' sales offices, see yellow pages 

1800 

CRT Display MagneHcs 

For further 
information and 
pricing, contact 
Prem's Display 
Engineering 
Department. 

PRf~® 
MAGNETICS, 
INCORPORATED 

3521 North Chapel Hill Road 
McHenry, Illinois 60050 
Tel. 815-385-2700 
FAX 815-385-8578 

A·1253 
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111111 ·Inductors ••• the low cost of high qualfty. 
Now at prices starting below $.05 each! " 

Inductor Chokes-0.05~ to 10mH 

AL02-World's Smallestl 
Ultra-miniature conformal coated inductors 
are the smallest in the'industry, only 'Is" long! 
0,1 J.!H to 479J.!H, 5% and 10% tolerance. 

P0206-Miniature Molded 
Molded construction offers performance per 
MIL-C-15305 at low cost due to automated 
production. Available from 0.11JH to 1000IJH 
in 3%, 5%, 10%,20% tolerance. Body size is 
.095" dia. x .250" long. 

AL03-Low Costl 
Miniature conformal coated inductor choke 
('14" long). Available from 0.11JH to 1000IJH in 
5%, 10%,20% tolerance. 

======~rnuM~===== 

P0410-MIL Grade 
Molded inductor per MIL-C-15305 offer 
excellent stabilty. Available from 0.151JH to 
1000IJH, in 3%, 5%, 10%, 20% tolerance. 
Body is .155" dia. x .375" long. 

Shielded Inductor Chokes-0.1~ to 120mH 

===--=---~-----=--
PFC041 0 -Economy 
Conformal coated construction offers 
shielded performance equivalent to molded 
parts at a reduced cost. Wide inductance 
range from 0.11JH to 10mH, in tolerances of 
5%-20%. Body size is .177" dia. x .440" 
long. 

======~~F=====~ 

PF0410-Molded 
Molded shielded construction per MIL-C-
15305 offers excellent performance, wide 
inductance range from 0.2211H to 10mH, in 
tolerances of 5%-20%. Body size is .162" 
dia. x .410" long. 

High Current Filter Chokes-1 Amp to 20 Amp 

CA-Axial Lead 
High-current power chokes are available 
with 1A-5A ratings, in values 5IJH to 6801JH, 
10% tol. 

CH"-Radlal Lead 

,., 
High-current power chokes offer space sav
ings in 3A-20A ratings, 5IJ.H to 2701J.H, 10% 
tol. 

Surface Mount-Shielded and Unshielded 

CI-Mlniature 
Available in 2 sizes (,080 x .100" and 
.100x .160") in values .0561JH to 331J.H, 5% 
and 10%. Available on plastic Tape & Reel. 

Custom Magnetics 

MCI-Molded • Molded chip inductors offer superior per
formance, O.1IJ.H to 10001J.H, 5%-20%, 
12mm plastiC tape. Size is .177" Lx 
. 126"W x .126"H. 

Toroids Transformers Lan Networks 

Refer to EEM section 2350 for RCD quality delay lines. 
Refer to EEM section 4700 for RCD quality resistors and networks. 

--==------~---------
ALOS-Dellvery from Stockl 
Conformal coated inductors offer perform
ance similar to molded types at half the cost. 
Available from 0.11JH to 2200IJH in 5%, 10%, 
20% tolerance. Body size is .135" dia. x 
.35" long. 

R060S-Radial Lead 
Radial lead design enables significant space 
savings. Available from 1IJH to 10001JH, in 
5% and 10% tolerance. Size is .220" 
dia. x .300" high. 

RS1014-Radlal Lead 
Shielded inductor in a radial lead version 
offers significant space savings. Wide induc
tance range from 10IJ.H to 120mH, in toler
ances of 5%-10%. Body size is .400" 
dia. x .55" high. 

CV-Vertical Mount 
High-current power chokes require minimal 
PCB space due to vertical design. 1A-5A, 
5IJ.H to 6801J.H, 10% tol. 

MSI-Molded Shielded 
Shielded chip inductors minimize magnetic 
coupling, 1IJ.H to 10001J.H, 5%-20%, 12mm 
plastic tape. Size is .200"Lx.145"Wx 
.126"H . 

Variable RF Coils 

RCD COMPONENTS INC. 520 E. Industrial Park Dr., Manchester, N.H. 03103 USA TEL (603J 669-0054 FAX (603J 669-5455 

A.1254 For manufacturers' sales offices, see yellow pages EEM 1991 
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Surface Mount 
Technology 

EEM 1991 

COILS, CHOKES, & INDUCTORS 

• Open frame SMT Platforms and encapsulated SMT Modules 
allow standard and custom Renco chokes, inductors and trans
formers to be used in surface mount assemblies. 

• SMT Modules and SMT Platforms with multiple inductors can be 
provided. 

• Ideal for automated assembly. 

• Open frame SMT Platforms can be supplied with conformal or 
open construction components. 

• All terminals including gull wing, J hook, and butt joint available. 

• Fully compatible with infrared and vapo(phase reflow soldering. 

• Flexible SMT Module and SMT Platform configurations. 

Chipductor 
Surface Mount Inductors 
The RL-2525 CHIPDUCTOR Series offers over thirty-five 
standard values of miniature inductors that are designed 
specifically for compact assemblies requiring surface mount 
components. The RL-2525 can be supplied on reels for 
automated assemblies or in bulk packaging. 

SPECIFICATIONS: 
Nominal Inductance: 0.22 to 220.0 uH 
Inductive Tolerance: + 10% to +20% 
Q: 40 to 50 Min. 
DC Resistance: 0.10 to 9.8 Ohms 
Maximum DC Current: 70 to 710 rnA 

Operating Temperature: -25°C to +85°C 
Standard Packaging: 500 per reel or bulk packaging. 

Taped dimensions o~;~:~~4 

Taped configuration 
Empty space Chip mounting space Empty space Leader section 

10 o ..... ~ 0)/ ........ 0 0 .... · .. 00 b~~ 00·0 o·· .. t .......... 0 0 ...... 00. __ _ 
~ ~9-19 

Notlesslhan ~ Notlesslhan (I~O-lOOI 
10 pitches Direction of Withdrawal 10 pitCheS DimenSions In Inches {mm) 

1800 
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Custom Toroids 
At Standard Prices 

Due to our high speed winding equipment, use of robotics and high efficiency production 
techniques Renco Electronics can now offer CUSTOM WOUND TOROID COilS AT 
STANDARD PRICES. 
Renco can wind toroids with 8 gauge to 50 gauge wire on any size toroid core made of: 

• Ferrite • Powdered Iron • Mollypermalloy • Tape Wound • Steel 

Your toroid coils can be supplied any way you want, such as: 
• Encapsulated • Epoxy Coated • Hermetically Sealed 

• Vacuum Varnish Impregnated • Taped 

SwlngductofM RL1386/RL1518 e!~~~:~~r~n 
(unmounted) (mounted, shown) 

Designed for applications requiring a known in
ductance change with changing current loads 
(as in power supplies), Although similar in ap
pearance to conventional toroids, the special 
core material allows a "controlled saturation ," 
so that a specific inductance value is repeatable 
at a specific current. The core material is effec
tive up to 1 MHz, As a result of toroidal design, 
the SWingductor ,. produces a closed magnetiC 
field, resulting in lowEMI. All are supplied with 
pretinned leads for easy PC board installation. 

DIM, (IN) 

RL1386-1 

RL1386-2 

RL1386-3 

RL1386-4 

RL1386-5 

"A" 
(MAX. DIA_) 

1.10 

1.45 

1.80 

2.00 

2,60 

"8" 
(MAX. WIDTH) 

0.500 

0.874 

0,900 

1.100 

1.500 

FREE SAMPLES just for the asking. 
Call our TOLL-FREE engineering Hot-Line (800-645-
5828 outside of New York State: in New York State call 
516-586-5566) and tell us your specs - and we'li send 
you a free sample. If your specs hit squarely on one of 
our 1428 standard values, we'll ship the same day, 

If your specs do not exactly match any of our stand
ards - give us a call and we'll m~ke up a free custom 
sample in our special prototype and sampling laboratory. 
So unless you need something exceptionally complex, 
we'll ship your sample within 10 days. 

Magnetic Amplifier 
Toroids AL 1661 
A rugged series of low cost saturable mag-amp 
reactors uses low loss material allowing opera
tion from 20kHz to over 100kHz. Simplifies con
trol circuit design in switching power supplies. 
Increases' power density by reducing component 
requirements. Especially useful in multiple out
put power supplies where outputs are tightly 
controlled. 

Pa~ Dimollli ... 
Humlter AMlr 8M1r eMIl 

Rl-I661-1 .85(21.59) .65 (16 5H 825 (20.96) 
Rl-I661-2 1.00 (25.40) .65(16.51) .825 (20.96) 
Rl-I661-3 1.25 (31.75) 65 (16.51) 1.150(29,21) 
Rl-I661-4 .90 (22.86) .55(13.97) .825(20.96) 
Rl-I661-5 1.05(26.67) .55 (1397) .825(20_96) 
Rl-I661-6 1.30 (33.02) .55 (13.97) • 1.150 (29.21) 

nlmenSlons In inches (mm! 

8'1 .L !-l 
.1 ~ • ~ 1.1& A 4 • ___ • 

1... .• 0 • 

Ln" .... ~T r~0-c--J ~.j-l 
lin_lor' .17S )( .032." 
u"'l'Ilt1llty HIGH 

CALL 
ME 

at toll-free 
Engineering 

Hotline 

800 
645·5828 

1800 
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Common Mode Chokes 
. RL1328/1328 

Series RL1328: (120 values) 
Inductance: 47.0 to 39000.0 JLH 
Max OCR: 0.002 to 0.555 Ohms 
Max leakage inductance: 
4,0 to 3080.0 JLH 

Max interwinding capacitance: 
2.0 to 9.4 pF 

Hipot winding to winding and winding 
to core: 5000 VAC 

Suggested rated current: 
3 to 35 AC Amps 

Placed at the inputs of 
electrical equipmenl, these 
chokes help meet U.S. and 
international requirements 
for safety and EMI, These 
low priced Common Mode 
Chokes are available in a 
wide range of standard in
ductances, with current 
rati ngs to 35 Amps. 

~1511."-1 

~-R--f-~- ~.. , 23/32" ---- -- --t-
1/2" 

---.L_ 

CD-I 
~ : i 

1-1~/32" 
, ,l I .. ~ 

Series RL1329: (86 values) 
Inductance: 6.8 to 22000.0 JLH 
Max OCR: 0.0028 to 0,555 Ohms 
Max leakage inductance: 
1.5 to 1430.0 JLH 

Max interwinding capacitance: 
1.0 to 10.7 pF 

Hipot winding to winding and winding 
to core: 5000 VAC 

Suggested rated current: A 
2t022ACAmps _. 

Common Mode Chokes 
RL13~·1/RL13~·2 

Placed at the inputs of electrical equip
ment, these chokes help meet U.S. and 
international requirements for safety and 
EM!. Low-priced, they're available in a 
wide range of inductances and current 
ratings from 100mA to 5.5Amps. PC 
mounting. Low profile. Varnish impreg
nated. MTL Used Class B 130°C. MIL spec 
and encapsulation available. 

STYLE TYPICAL DIMENSIONS TERMINAL 
NUMBER AlB 1 C 1 DIE 1 F SIZE 1 NO. 
Rl-1361-1 .5151,2001.6221.7501.1751.850 .025 SQ, I 8 
Rl-1361-2 ,6301.200 i.7971850 1.17511,100 .025 SQ, 1 10 

PRECISELY THE BEST 
HIGH DENSITY COMMON MODE CHOKES r Stop electrical line (!i!~~~~~ !~~e ~~~~~:Lst selection of the 
smallest size, highest current/volume density Common Mode Chokes. Choose 
from almost 300 standard catalog models. If our standard models don't meet 
your needs, we'lf make what you need. 

1r----;'iIIo;jr_.----lI ---- Fast delivery' 
Our Low Cost Common Mode Chokes featUre 

• Low Leakage • Low fnterwinding Capacitance • Low Roc 
• Bafanced ttl willlin 1% • High Diefect,ic Strength • High SRF 

FAX your specs or call our toll free Engineering Hot line for a prompt response. 
Ask for our 64 page catalog 

RENI:O ELECTRONICS INC. 
NY 11729 .516-586-5566 

HoI line BOO-645-5B28 

1800 
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High Current Filter 
Inductors RL·222&/2227 
High performance, 
compact, low cost filter 
inductors available with 
radial or axial leads. High 
current capability makes 
them suitable for switching 
power supplies, filter 
networks, SCR and triac 
control circuits. Outer 
windings insulated and 
protected with PVC sleeve. 

Series RL-2226: (24 values) 
Inductance: 5 to 250uH 
Max DCR: 0.010 to 0.090 Ohms 
Max rated current: 3 to 15 Amps 
Incremental current: 3 to 20 Amps 

! 
Tinnedto I 

within 1/8 (3. t8) ot Body 

Dimensions RL-2226: 
A (Max) 0.875 to 1.625 
B (Max) 0.625 to 1.000 
C (:±:.062) 0.500 to 1.125 
D (:±: .005) .042 to .082 

Series RL-2227: (20 values) 
Inductance: 5 to 1000uH 
Max DCR: 0.015 to 0.600 Ohms 
Max rated current: 1 to 5 Amps 

Dimensions RL-2227: 
A (Max) 0475 to .700 
B (Max) .800 to 1.300 

Power Line Chokes RL·1256 
Available in 406 standard values. High saturation;!',:::,s,·. 
flux density material makes these coils ideal ; ~\": '. 
wherever high current choke values in a small . 
physical size are needed. 

Series RL-1256-1: (34 values) 
Inductance: 1.0 to 560.0 ~H 
Max DCR: 0.003 to 0.696 Ohms 
Saturation current: 87.0 to 2.9 DC Amps Series RL-1256-6: (49 values) 
Suggested Rated current: 9.0 to 0.8 AC Amps Inductance: 4.7 to 47000.0 ~H 
Dimension "E": 00406 to 0.550 Max DCR: 0.002 to 6.19 Ohms 
Series RL-1256-2: (41 values) Saturation current: 149.9 to 1.2 DC Amps 
Inductance: 1.0 to 2200 ~H Suggested Rated current: 35.0to lAACAmps 
Max OCR: 0.003 to 1.54 Ohms Dimension "E": 1.31 to 1.53 
Saturation current: 108.0 to 2.90 DC Amps Series RL-1256-7: (50 values) ~ 
Suggested Rated current: 11.4 toO.8ACAmps Inductance: 5.6 to 68000.0 ~H ~ ~t(;. 
Dimension "E": 0.590 to 0.671 Max DCR: .0018 to 5.220 Ohms c; 
Series RL-1256-3: (45 values) Saturation current: 200.0 to 1.5 DC Amps 
Inductance: 1.0 to 4700.0 ~H Suggested Rated current: 45.0 to 2.0ACAmps 
Max DCR: 0.003 to 1.86 Ohms Dimension "E": 1.60 to 1.85 
Saturation current: 116.0 to 1.7 DC Amps 
Suggested Rated current: 21.0to 1.0ACAmps 
Dimension "E": 0.750 to 0.800 
Series RL-1256-4: (48 values) 
Inductance: 1.8 to 15000.0 ~H 
Max DCR: 0.002 to 3.39 Ohms 
Saturation current: 150.0 to 1.50C Amps 
Suggested Rated current: 27.0 to 1.3ACAmps 
Dimension"'E": 1.11101.87 
Series RL-1256-5: (48 values) 
Inductance: 1.8 to 15000.0 ~H 
Max DCR: 0.002 to 2.17 Ohms 
Saturation current: 155.0 to 1.5 DC Amps' 

A =*- :::.-.-:::::::::: - a E '8~(J J::- T 1 
f------. ---I 

OIMIIN) A B C 0 
RL-1256-1 0.660 0.84 0.195 Clearance 
RL-1256-2 0.825 0.84 0.195 Hole For 
RL-1256-3 1.1 0.84 0.195 4/40 Screw 
RL-1256-4 1.6 1.03 0.290 Clearance 
RL-1256-5 1.6 1.45 0.290 Hole For 

Suggested Rated current: 35.0 to 2.0 AC Amps, r.:::=-::=:-~:"-7.::-~::-I 
Dimension "E": 1.11 to 1.28 • "';;::"'::::=-=-":;;;"::"-"';';':;;:""'::;":;:::...1.':':';':;:":':'::::;;;;';' 

RL-1256-6 2.0 1.50 8/32 Screw 

Heavy duty, general purpose inductors 
use ferrite cores and offer a wide range of 
inductance values. Their compact size and 
pretinned leads make them easy to use in 
printed circuit boards. 

M"fo'I~IIII~~~-
£ ~!"-~~1-1+1 ~;;~d;;" ~r~'~2JB' 

1·000 Max of body •2921 
1285 1285 

1.125 Max .284 

Series RL1281: (23 values) 
Max cu rrent: 4 Amps 
Inductance (± 15%)': 0.22 to 12.50 ",H 
Max OCR: 0.003 to 0.025 Ohms 
Dimension "A": 0.187to 0.875 
Series RL1285: (19 values) 
Max current: 6 Amps 
Inductance (±15%)': 0.22 to 10.20 ",H 
Max OCR: 0.002 to 0.015 Ohms 
Dimension "A": 0.125 to 0.883 

-Measured at 1 KHz 

Series RL 1283: (54 values) 
Inductance: 3.9 to 100000.0,.,H 
Max OCR: 0.007 to 89.7 Ohms 
Saturation current: 15.5 to 0.081 DC Amps 
Suggested rated current: 4.0 to 0.065 AC Amps 
Series RL 1284: (45 values) 
Inductance: 3.9 to. 18000.0 ",H 
Max OCR: 0.008 to 48.3 Ohms 
Saturation current: 7.3 to 0.091 DC Amps 
Suggested rated current: 1 . 28 to 0.039 AC Amps 

1800 
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Mlnllndaclor RL 1506 
Sab Mlnllndaclor 
RL1507 

I 

These rugged coils exhibit 
high Q and very low distri
buted capacity, all concen
trated into an amazingly 
small package. I deal where 
weight, space, Hi Q, and 
auto insertion are involved. 
Temperature range - 25' 
to +S5°C. Coils identified 
with industry standard 
color code. 

OUTER DIMENSIONS Dimensions of Single Product 
Temperature Range: -25°C to +85°C 

RL1506 0.026' 
to.6Se, c::=:::=r I 0) 

[070'0,]04,m .. [ 07.'0!J-J - L 
120i.21 00.5 milK.1 120i 2) Q.164mlx. 

14 "milJl.! 

O.16'max 
t40 max J it °.49 .!..004 

1l2.S.!. .11 

O.41mlK ;y-
_ 110 .• m':~_"'_=-L __ :~ 

N-' 
ci~ 

RL 1507 ~o~~~ 

~ 111-[0.7,.0. 4'-- 0.2. m" 0.7' J.] 
(22.:t. 21 --l-- f7.a mlll..} (22 !'2', 0 10 :!:.01 e 

f2.C 0.1" 

0.10 It:!:. .01 
126 '1. .01) 

~~j1{~ 
~It! 
ci~ 

Dimensions in inches (mm) 

Series RL1123: (96 values) 
Inductance: 1.0 J.lH to 47.0 H 
Max OCR: 0.0066 to 5170.0 Ohms 

Flal Coils 
RLl160 (45 values) 

M 
Unique flat coil configuration ideally sUited to high 

denSity PCBs. Twice the inductance and a values than 
axial lead inductors occupying the same space. Wide 
range of Inductance and a values for use at radio as 
well as audio frequencies. 

Inductance: 
1.0 to 47000 J.lH 

Frequency: 
7.9 MHz to 250.0 KHz 

Min a: 37.0 to 63.0 
Max OCR: 
0.010 to 29.9 Ohms 

Saturation current: 
7.0 to 0.11 OC Amps 

Suggested rated 
current: 2.25 to 
0.027 AC Amps 

r----"'-., r'''l I _.010 I max 

~E,~ -RLI 
L-f,~~--.J 

Shielded Inductors 
RL 1123/RL 1124 Suggested rated current: 1.5 to 0.0054 AC Amps 

Series RL1124: (80 values) 

Low cost, miniature shielded coils, extremely useful 
in compact audio filters, tone control circuits, ampli
fiers, and wherever high inductance coils are needed. 
Excellent, low cost alternatives to fixed pot cores. 

Inductance: 1.0 J.lH to 4.7 H 
Max DCR: 0.011 to 1700.0 Ohms 
Suggested rated cu rrent: 0.707 to 0.0054 AC Amps 

RL1123 RLl124 

DIM. (IN) A . 500 max. .260 max . 

B . 950 max. .700 max . 

WEIGHT. RL 1123 .15 gm max. approx 
RL1124 5gmmax.approx 

LEADS No 20 tinned copper 1-1 4' long mm 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1259 



A·1260 

Custom Coils, Toroids and 
Pot Core Assemblies 

Making custom coils is not just an accommodation for an occasional 
customer. Custom coils have always been a major part of Renco's 
business. We have over 35 years experience in making custom designed 
inductors and transformers. 

As for pot core assemblies, we've manufactured millions since 1955, 
and are thoroughly experienced with all standard cores and hardware, 
including Ferroxcube, Siemens, TOK, Magnetics Inc., Indiana General, 
etc. We stock all the popular bobbins, including printed circuit types. 

Let us assist you in your upcoming designs. Our fully independent 
sample and prototype department can usually ship a prototype within 10 
days. 

Send us your specifications and designs for your pot cores, coils, 
inductors, or transformers, and we'll respond promptly with very com
petitive prices. We have a reputation for keeping our delivery promises. 

Try us! 

Air Core Inductors 
.• , fWl I-_Q 

D 
Low cost, self-supporting, air core inductors for use in a wide range of high frequency application wound to your specifications. 

• Satellite Communication Systems 
• Microwave Equipment 
• Television Circuits 

• Frequency: Up to 1000 MHz 
• Current: Up to 50 Amps' 

• Windings: Clockwise 
Counter Clockwise 
Variable Pitch and Length 

• Wire Gauge: #8 to #32 
"Depending on wire gauge. 

APPLlCATJOIS 

SPEClFlCATIIIIIS 

• AM/FM Radio Receivers/Transmitters 
• Test Equipment 
• Band Pass Filters 

• Operating Temperatures: Up to 220°C 

• Leads: Pretinned 
Formed Leads 
Terminals' 

• Coil Length: To Customer Specification 

For manufacturers' sales offices, see yellow pages 
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24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 
62 CROSS REFERENCE 
CARDS 

ALL NEW with this 
edition of EEM 

GET 
............ ------------....... ORGANIZEDI 
Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes," you probably already 
have the EEM File System. But. if you said "No," 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with the System. But. 
what are you going to do when there are multi
pie products in one catalog? Take Mallory for 
example. There qre all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in 
everyday use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age. The package contains everything you need 
to set up your very own filing system. Best of all, 
it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will be mailed to you 
under separate cover. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 



1800 COILS, CHOKES, & INDUCTORS 1800 

Inductors for Power Supply and EMVRFI Filter Applications 

Typical DC Resistance in Ohms 
Current Rating in Amps 

.5 1 . 2 3 5 
CIE Series .05 - .12 .02 -.OS .01 -02 .002 - .005 .001 - .002 
Cil Series .09 -.23 .04 -.10 .02 - .04 .006-.010 .001 - .004 
CIR Series .22 - .73 .12 -.22 .04 - .OS .02 - .03 .006 - .012 
CIT Series .50- .92 .IS -.32 .10 - .12 .05 - .06 .015 - .031 

Clf Series 
Induct. Current Rating in Amps 
inl1H .5 1 2 3 5 

I * * * ClEIUFX CIEIUGX 
2 * * * CIE2UFX CIE2UGX 
6 * * CIE6UEX ClE6UFX ** 

20 * ClE20UDX ClE20UEX ** ** 

40 ClE40UCX CIE40UDX ClE40UEX ** ** 

SO ClESOUCX CIESOUCX ** ** ** 

ISO ClEISOUCX ** ** ** ** 

*Call factory **See Cll series 

CIR Series 
Current Rating in Amps 

Induct. .5 1 2 3 5 
1511H * * * * CIRI5UGX 
SOI1H * * * ClRSOUFX CIRSOUGX 
100l1H * * ClRIOOUEX ClRIOOUFX ** 

3OOl1H * CIR30aUDX ClR300UEX ** ** 

SOOI1H CIRSOOUCX CIRSOOUDX ClRSOOUEX ** ** 

4.7mH CIR4R7MCX ** ** ** ** 

*See Cll series **See CfT senes 

Size CIE CIL CIR CIT Size CIE 
A .650 .900 1.500 I.SOO A .687 
B .6S0 .900 1.500 I.SOO B .700 
C .32S .42S .625 .750 C .500 
D .IS7 .IS7 .IS7 .IS7 D .187 
E .2S0 .300 .600 .750 E .300 

Build Your Own Standard Part Number 
To build your own part number; specify the series. inductance. 
current rating and case style. To optimize the inductance. size and 
current carrying capability. choose your part number from within 
the range of part numbers on the graphs below. 
Example: 

S"'5 . ~ r J 
Inductance 
la point is represented as 'R') 

Inductance Unit 

E U L caseStyle 
(See options . 

below) 

Current Rating 
C =.5 amp U = Micro Henry 

M = Milli Henry D= 1 amp 

. Lead Diameter Dimensions 

E = 2 amps 
F = 3 amps 
G = 5 amps Current Style StyleT Style T 

Rating U&K Series Cll. CIR&CJT Series (IE 

.5 .020 .050 .040 
I .025 .050 .040 
2 .032 .050 .040 
3 .040 .050 .040 
5 .050 .050 .050 

Cil Series 
Induct. Current Rating in Amps 
inl1H .5 1 2 3 5 

2 * * * * CIl2UGX 
S * * * CllSUFX ClLSUGX 

20 * * ClL20UEX ClL20UFX ** 

50 * Cll50UDX CllSOUEX ** ** 

100 ClllOOUCX CILIOOUDX CILIOOUEX ** ** 

300 CIL300UCX CIL300UDX ** ** ** 

SOO CllSOOUCX ** ** ** ** 

* See ClE serres .. See CIR serres 

CIT Series 
Current Rating in Amps 

Induct. .5 I 2 3 5 
SOI1H * * * * CITSOUGX 

2OOl1H * * * CIT200UFX CIT200UGX 
3S0l1H * * CIT3S0UEX ClT3S0UFX ** 

ImH * ClTlMDX * ** ** 

I.SmH * ClTlR5MDX ** ** ** 

SmH CITSMCX ** ** ** ** 

*See ClR serres "Call factory 

Style'T" 
Four Pin mount 

~A Max';j r-ttMax. 
DI"I~ ~r 
~ ~Ft010 

Dummy Pij .. E t.01~[~Oil Lead 

Coil Lead Dummy Pin 

CIL CIR 'Size .CIE CIL CIR CIT 
.SSO 1.250 A .765 1.100 1.120 1.600 
.9S0 1.500 B .780 1.2S0 1.2S0 1.750 
.SOO .750 C .440 .650 .6S0 .8S0 
.187 .187 D .IS7 .IS7 .IS7 .187 
.300 .500. E .600 .SOO .SOO .900 

Style K not available for 5 amp or CIT coilS. F .2S0 .400 .400 .600 
Note: Inductance tolerance is ± 20%; Dimensions are in inches. 

Standex Electronics 
1111. a Standex company 4538 Camberwell Road, Cincinnati, OH 45209 

513/871-3777 FAX 513/871-3779 

Custom inductors and transformers are standard at Standex Electronics. 
Please call or write with any questions or requirement you may have. 

";,[262 For manufacturers' sales offices, see yellow pcl!ges eEM 1991 



1800 COILS, CHOKES, & INDUCTORS 1800 

Common Mode Chokes for EMVRFI Filter Applications 

Typical DC Resistance in Ohms 
Current Rating in Amps 

.5 1 3 5 10 
CME Series ,030 - ,049 ,012 - ,039 ,006-,014 ,004 - ,006 ,003 

CMM Series ,032 - ,070 ,012- ,047 ,007 - ,015 ,005 - ,009 ,003 

CMP Series ,090 - ,110 ,040 ,016 - ,026 ,007 - ,010 ,005 
CMT Series ,100 -,140 ,060 - ,090 ,030 - ,050 ,010 - ,020 ,010 

CME Series 
Induct. Current Rating in Amps 
(per Winding) .5 1 3 5 10 
100].!H * * CMEIOOUFX CMEIOOUFX CMEIOOUGX 
220].!H * * CME220UFX CME220UFX ** 
330].!H * CME330UDX CME330UFX ** ** 
470].!H CME470UCX CME470UDX CME470UFX ** ** 
6S0].!H CME680UCX CME680UDX ** ** ** 

Imh CMEIMCX CMEIMDX ** ** ** 
* Call factory '" * See CMM senes 

CMP Series 
Induct. Current Rating in Amps 
/per Winding) .25 .5 1 3 5 10 

500].!H * * * * CMP500UGX CMP500UHX 
Imh * * * CMPIMFX CMPIMGX ** 

25mH * * CMP2R5MDX CMP2R5MFX ** ** 
5mH CMP5MBX CMP5MCX ** ** ** ** 

7,5mH CMP7R5MBX CMP7R5MCX ** ** ** ** 
10mH CMPIOMBX ** ** ** ** ** 

"'See CMM serres * "'See CMT senes 

Build Your Own Standard Part Number 
To build your own part number, specity the series, inductance, 
current rating and case style. To optimize the inductance, size and 
current carrying capability, choose your part number from within 
the range of part numbers on the graphs below, 
Example: 

se,~ TTr 
:~~~~;'~s~;~resented as 'R'/ 

Inductance Unit 
U = Micro Henry 
M = Milli Henry 

F U L L Case Style 
ISee options 

below) 

Current Rating 
B = ,25 amp F = 3 amps 
C = .5 amp G = 5 amps 
D = 1 amp H = 10 amps 

Lead Diameter Dimensions 
Current Style U&H Style U & H Style T Style T 

Rating Sene,(MM.CMP&(MT SerlesCM[ SeriesCME& CMM Scn('sCMP&CMl 

,25 ,016 - - ,050 
,5 ,020 ,016 ,040 ,050 

I ,025 ,025 ,040 ,050 

3 ,032 ,025 ,040 ,050 

5 ,040 ,032 ,040 ,050 

10 ,050 ,040 ,040/,050 ,050 

CMM Series 
Induct. Current Rating in Amps 
[Per Winding) .5 1 3 5 10 
250].!H * CMM250UDX CMM250UFX CMM250UGX CMM250UHX 
500].!H * CMM500UDX CMM500UFX CMM500UGX ** 
750].!H CMM750UCX CMM750UDX CMM750UFX CMM750UGX ** 

Imh CMMIMCX CMMIMDX CMMIMUFX ** ** 
2,5mH CMM2R5MCX CMM2R5MDX ** ** ** 
3,6mH CMM3R6MCX ** ** ** ** 

"'See (ME senes * "'See CMP serres 

CMT Series 
Induct. Current Rating in Amps 
(Per Winding) .25 .5 1 3 5 10 

Imh * * * * CMfIMGX CMfIMHX 

2,5mH * * * CMf2R5MFX CMf2R5MGX CMf2R5MHX 

5mH * CMf5MCX CMf5MDX CMf5MFX ** ** 
7,5mH * CMf7R5MCX CMT7R5MDX CMf7R5MFX ** ** 
10mH CMfIOMBX CMfIOMCX CMfIOMDX ** ** ** 
25mH CMf25MBX ** ** ** ** ** 

*See CMP serres **Call factory 

Style "U" Open (Vertical P.e. 
Board Mount) 

Style "H" Open (Horizontal 
P.e. Board Mount) 

Style 'T" Four Pin Mount 
with Header 

r--t-C Max, 

T 
IMax. 

~A Max,;:! r--t-c Max. 

U"1I1-
F (Ref) --l f-- i---f-o (Ref) 

~AM~;j r-+r' 
D(A'~ ~-l-

eFt.010 F (Ref) 

Size CME CMM CMP CMT Size CME CMM CMP CMT Size CME CMM CMP CMT 
A ,700 LlOO 1,500 1750 A ,700 1,100 1.500 1.750 A .765 1.100 1,120 1.600 

B .700 1.100 1.500 1750 B ,700 LI 00 1,500 l.750 B ,7S0 1,250 1,250 1.750 

C 400 ,450 ,675 ,700 C 400 ,450 .675 .700 C 440 ,440 .650 .S50 

D ,187 ,IS7 IS7 ,IS7 D ,IS7 IS7 ,IS7 ,IS7 D ,IS7 ,IS7 ,187 ,IS7 

E ,300 ,360 400 400 E ,600 1,000 1,000 1,600 E ,600 ,600 ,SOO ,900 

F 400 400 ,600 ,600 F ,300 ,300 ,400 ,400 F ,250 ,250 400 ,600 

Note: Inductance tolerance is ± 20%; Dimensions are in inches 

Standex Electronics 
Custom inductors and transformers are standard at Standex Electronics, 

Please call or write with any questions or requirement you may have, 

IIII a Stondex company 

EEM 1991 

4538 Camberwell Road, Cincinnati, OH 45209 
513/871-3777 FAX 513/871-3779 

For manufacturers' sales offices, see yellow pages 



1800 COILS, CHOKES, & INDUCTORS 

Standex Fixed Inductors 
Series MT Toroidal Inductors 
Ref Mil. Spec. Series 
MS21422, MS21423 & MS21424 

MT2122 & 23 MT2124 
A .215/5.46 .285/7.24 
8 .20/5. I .27/6.9 
C .10/2.5 . I 5/3.8 
0 .10/2.5 .20/5.1 
E 1.0/25.4 1.0/25.4 

Leads #24 #22 
inches/millimeters 

Series Inductance Range a 
MT2123 .0 IpH to I .0pH 60 to 80 

MT2122 . I OpH to JOpH 55 to 70 

MT2124 10pH to JOOOpH 45 to 80 

Max Current 

700 to 
3000mA 

280 to 
2200mA 
II0to 

550mA 

Series LM2 

I-- .38 --I -I .23 I--
L., 9.6 J .1 s:e I 

R T~. ~ 
I I 1 .1 r- .29 -1 ~ varies ~ - with 

7.6 Wire 
Size 

Inductance Range 

No Core With Core 

.0264uH 
to 

.660uH ±5% 

.69uH to 
1.74uH 
± 10% 

a 
No Core With Core 

BOto 
100 

40 to 
55 

Series 887, 888, 890, 891 & 896 Supplied "Tape and Reel" or "Fan Fold" 
for Automatic Insertion 

Inductance 
Series Range a 
887 I 5nH to I) 5nH 100 to 

105 
888 15nH to 35nH 100 to 

115 

----l.~ L L ~j -I 4.5 1- ,- 7.0 

Series . T 
887& 
888 

I 

.40 
"To":O 

_JJ 
I I 

cO 
-I :.~ r----.---1H·;~ r-

Series c.J · -I 1 890 .24 s:o 
_~t __ 

I I I 

D 

.1.12 .32 
13.0~ l-8.0 ..... 1 

Series 
891 

T 
.43 

The distance 
between leads 
for all series is 

5.0 mm per tape 
and reel speci-

I ...... -...,.., 
fications I I I 

[- -j 

-1.12 L ....J .32 L 
Part -QI3

.
OI+RI 8

.O 1-
Number 14.0 
89601 

I I I 

[- -j 

Test Series 
Inductance 

Range a 
Test 
Freq 

Freq 890 
100 to 

150MHz 891 
100 to 

150MHz 896 

16nH to 84nH 

9.5nH to 17.lnH 

lOS to 
130 

155 to 
180 

P.c. Board Jum er 

JOOto 
150MHz 

270 MHz 

1800 

Standex Electronics 
Custom inductors and transformers are standard at Standex Electronics. 
Please call or write with any questions or requirement you may have. 

I. a Stondex company 4538 Camberwell Road, Cincinnati, OH 45209 
513/871-3777 FAX 5131871-3779 

For manufacturers' sales offices, see yellow pages EEM 1991 



1800 COILS, CHOKES, & INDUCTORS 1800 

Standex 7mm & 10mm Molded Variable Inductors 
Series 760 and 761 

T~-

761 
serieSTr 
.70 

17.8 
Unshielded 

760 -'--@J 
13.6 _ 6.9 

-.L._.. • '1f
S~~~S ~ 0 

~.27-1 
L---I ~ 6.9 
1- -I 4.47 

Unshielded 
Inductance 

Series Range a 
760 .064IJH to 70 to 

.8741JH 93 

761 .0621JH to 108to 
.4141JH 128 

7mm Coils 

-------lls~~i~s 
.72 

19.il 
760 

Series 
.54 

Shielded 

T 
.28 

7.0 
.-L 

M 
7.0 

Shielded Core 
Inductance 

Range a 
.0591JH to 54 to 6-32 

.433 H 74 

.0561JR to 66 to 6-32 
.2091JH 75 

Series 800 and 936 

Ir 
.53 

'T 

Series 

800 

.25 Unshielded 

Unshielded 
Inductance 

Range 

.0691JH to 
.701JH 

a 
86 to 
106 

936 .0511JH to 97 to 
&126 .4001JH 132 

Series 936 & 126 are tapable 

7mm Coils r:;.,: ... 
.. 

(i'~ .. ; 
,."" ,f· 

I' , 
, 

f -~--'-'-, 
800 936 
Series Series 

.56 .53 
142 13.5--

1 1 

Shielded 

De-t 
.285 
7.00 

. -~-

I ~I ~ 
Shielded Core 

Inductance 
Range a 

.0631JH to 61 to 6-32 
385IJH 73 

.0481JH to 69 to 6-32 
207IJH 77 

Series 925 and 926 7mm Coils with Series 957, 956 and 910 10mm Coils 

Unshielded 

.250 L----I 
6:351- -: 

~h~T u'"'-..-rU 9.7 

~ I ~ 
~--I-9.7 

Unshielded 
Inductance 

Series Range a 
925 .0691JH to 77 to 

.920 H 100 

926 .0521JH to 98 to 
.440 H 132 

Series 926 is tapable 

10mm Shield Cans 

.250 1 ________ 1 
6.35 

f~ 
I. ·40~1 i1if2 

Shielded Core 
Inductance 

Range a 
.0671lH to 68 to 6-32 

.700 H 90 

.0511lH to 90 to 6-32 
.334 H 110 

Standex Electronics 
• " Stonllex compallY 

4538 Camberwell Road, Cincinnati, OH 45209 
513/871-3777 FAX 513/871-3779 

.40 

~o' 14-1 .~ >-
~ V'$~ 

Unshielded Shielded 

Unshielded Shielded Core 
Inductance Inductance 

Series Range a Range a 
910 .0571lH to . I" to .0531JH to 86 to 10-32 

. 2681lH 156 .172IlH 101 

956 .0591lH to 107 to .0551JH to 87 to 10-32 
. 380IJH 159 .2341lH 102 

957 0861lH to 97 to .077IJH to 68 to 10-32 
.885 H 123 .5011lH 90 

Series 910 is tapable 

Custom inductors and transformers are standard at Standex Electronics. 
Please call or write with any questions or requirement you may have. 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1265 



1800 COILS, CHOKES, & INDUCTORS 

Standex Molded Variable Inductors 
Series 928, 929, & 138 

~ 

~ ·rll~rl 
~ 

~ 11~1 

Series 138 
Tapable 

Series 928 
Tapable 

Series 478, 707 & 752 

1800 

IQ 
IT!! .60 IA1 
'I' p.rJ 

Series 929 
Not Tapable 

~~. lJ Series 478 Series 707 
11.9 

Series 752 

Series a Core 

478 75 to 166 10-32 
a Core 707 84 to 137 10-32 

90 to 160 10-32 752 86 to 163 10-32 

Series 752 is tapable 

Series 308, 932, 408 & 933 . Series 426 & 425 

~ Series 308 & 932 

If!] 
Tapable 

T: 
. 73 14.7 

18:5 

lJ 1~ ;:rlo s °1 
Series 408 & 933 
Not Tapable 

,. 14.2 .. 

Series a Core 

308 &408 113to214 10-32 
932 & 933 108to217 '/4" x 28 

Standex Electronics 
IIII a Stondex company 4538 Camberwell Road, Cincinnati, OH 45209 

513/871-3777 FAX 513/871-3779 

I 
.81 

20.6 

lJ'r=-=T' 

Series 

425 

426 

L .25 J 
16:41 

Series 426 
Tapable 

Inductance Range 

.o54~H to I. I 8~H 
.0216~H to 

.4568~H 

L 
.208~ 

it5.28~~ • 

.31 
7.9 

Series 425 
Not Tapable 

a 
71 to 119 

62 to 190 

Core 

6-32 

6-32 

Custom inductors and transformers are standard at Standex Electronics. 
Please caJl or write with any questions or requirement you may have. 

A·1266 For manufacturers' sales offices, see yellow pages EEM 1991 



1800 COILS, CHOKES, & INDUCTORS 1800 

Standex Variable Inductors 
Series 950 

-r~ -rw .58 

~ 
.60 

~ 

~ ~ ~ 9.7 L 10.1 

~ mI .38 .398 
9.7 10.1 ••• 

T'" T 
Unshielded Shielded 

Unshielded Shielded 
Inductance Inductance 

Range a Range a Core 
1.121lH to 63 to .971lH to 45 to 10-32 
7.401lH 71 5.751lH 54 

Series 202, 304, & 511 

Series 202 

Series 
202 

304 

5 I I 

If 
.87 

22T 

L~ 
'I ;~ I' 

];/ill)' 10.7 

~ 
Series 304 

Inductance Range 

050llH to I 461lH 

.0801lH to 1.601lH 

080llH to 1.801lH 

.324 1. ,I 8.23 

4!2 ffi). 
11.73 

~ 

Series 511 

a Core 

70tol95 

80 to 180 10-32 

80 to 180 10-32 

Standex Electronics 
IIII a Standex company 

4538 Camberwell Road, Cincinnati, OH 45209 
513/871-3777 FAX 513/871-3779 

Series 618, 607 to 620, and 460 

1. 75 'I 19.1 

Ff.:ies 

,~ 
4~1 

~~ 7.1 

I' 1.0 _I ~33 25.4 84 

~ ~~ B.9 

Variable ~ 
I':~ 'I 618 

T 
~ 4.6 

I Wilh Tum I Series .258 I I 
;"-Count-l 607 to 620 s:s5r-' 

I, 1.17 '\ ~,:j 29.7 9.9 

~.;L-R 
I, .875 1 Series m---1 

22.23 - 460 7.0 

Series Inductance Range a 
618 .0231lH to .9911lH 51 to 180 

607-
620 I 381lH to 1.4751lH 135 to 183 

460 1.521lH to 3451lH 95 to 125 

Sample Kits 

For Molded 
Fixed & 
Variable 
RF Coils 

S49°O each 

Core 
6-32 

10-32 

't. x 28 

"Standard" kit (pictured) contains a few pieces of most series offered 
in Standex's catalog of inductors. Approximately 80 coils total. 

"7mm" kit contains 3 pieces each of most turn counts of series 760, 
761,800, and 936. Approximately 75 coils total. 

"I Omm" kit contains 3 pieces each of most turn counts of series 9 I 0, 
956, and 957. Approximately 75 coils total. 

"LM2" kit contains 3 pieces each of series LM2 coils turn count I '12 
through 20'/Z. Approximately 60 coils total. 

"Tape & Reel" kit contains 5 pieces each of most turn counts available 
of series 887, 888, 890, 891, & 896. Approximately 145 coils total. 

Call. fax or write us for any samples, standard or custom sample kits 
that you may require. 

Custom inductors and transformers are standard at Standex Electronics. 
Please call or write with any questions or requirement you may have. 

EEM 1991 For manufacturers' sales offices, see yellow pages 



m 
These symbols appear on many electrical/electronic components distributed in the world market. They indicate that a country's standard-
setting agency has approved the design of the component and/or a testing agency has approved the performance of the component in 
meeting the standard. This page lists only those countries that have a symbol to represent their authority. 

CD Argentina (IRAM) Instituto 

~ 
Hong Kong Hong Kong Standards W Poland Polski Komitet 

Argentino de Racionalization de & Testing Centre Nonnalizacji Miar i Jakosci (Polish 
Materiales Committee for Standardization, 

Measures and Quality Control) 

.p~"U~"'''''' Australia (SAA) Standards 

~ 
Hungary (MSZH) Magyar 

~ 
Portugal (CEP) Comissao 

rVi Association of Australia Szabvanyugi Hivatal (Hungarian Electrotecnica Portuguesa 
... " Office for Standardization) 

@ Austria (OVE) Oesterreichischer (J5rJ India (lSI) Indian Standards STAS Romania Institutul Roman de 
Verband fiir Elektrotechnik Institute "Manak Bhavan" Standardizare (Romanian Standards 

Institute) 

ICSCI 
Belgium (CEB) Comite SII Indonesia Badan Kerjasama ~i 

Singapore Singapore Institute of 
Electrotechnique Beige Standardisasi LIPI-YDNI (LIPI- Standards and Industrial Research 

YONI Joint Standardization 
Committee) 

ABNT Brazil (ABNT) Associ~ao B Iran Institute of Standards and @ South Africa (SABS) South 
Brasileira de Normas Teonicas Industrial Research of Iran African Bureau of Standards 

@) Canada (CSA) Canadian 

~ 
Ireland (IIRS) Institute for Spain (IRANOR) Instituto 

Standards Association Industrial Research and Standards Nacional de Racionalizaci6n y 
Normalizaci6n 

@ Czechoslovakia Urad pro 811 Israel (SII) Standards Institution 

~ Sweden (SEK) Svenska 
Normalizaci a Mereni (Office for ofIsrael Elektriska Kommissionen (Swedish 
Standards and Measurements) Electrotechnical Commission) 

@ Denmark (DEK) Dansk 

({t) Italy (CEI) Comitato @ Switzerland (SEV) 
Elektroteknisk Komite (Danish Elettrotecnico Italiano (Italian Schweizerischer Elektrotechnischer 
Electrotechnical Committee) Electrotechnical Committee) Verein Postfach 

~ 
Egypt (EOS) Egyptian 

0 Japan (JISC) Japanese Industrial <@> Turkey (TSE) Turk Standardlari ... Organization for Standardization and Standards Committee Agency of Enstitusu (Turkish Standards 
Quality Control Industrial Science and Technology Institution) 

® Finland (SETI) Electrical e Korea, Republic of (South) 

~ 
United Kingdom (BSI) British 

Inspectorate Industrial Advance Administration Standards Institution 

<lID) France (UTE) Union Tecbnique @) Mexico (DGN) Direcci6n General 'M United States Underwriters 
de I'Electricite de Normas Secretaria de Patrimonio Laboratories Inc. 

y Fomento Industrial Puente de Recognized Component Mark 
Tecamachalco 

lli 
Germany, Democratic 

IKEMAI Netherlands (NEC) Nederlands ® United States Underwriters Republic of (East) (ASMW) EUR ' Elektrotechnisch Comite 
Amt flir Standardi-sierung Laboratories Inc. 
Messwesen und Warenprufung 
(Office for Standardization, ew New Zealand (SANZ) Standards I:J Venezuela CODELECTRA en Metrology and Quality Control) 

Association of New Zealand Conjunto con COVENIN Avda. 

@ Germany, Federal Republic Ppal. 
of (West) (DKE) Deutsche 

~ 
Electrotecbnische Kommission im 

® Norway (NEK) Norsk A Yugoslavia Federal Institute of 
DIN und VDE (German 

Elektroteknisk Komite (Norwegian 
4~ 

Standardization 
Electrotechnical Commission of 

Electrotechnical Committee) DIN and VDE) 

ELOT Greece (ELOT) The Hellenic 

~ 
Pakistan Pakistan Standards 

, Organization of Standardization Institution 
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The 
conversion ,..n,IIU1 ... 
dependable products. 
magnetic devices are designed and manufactured to 
deliver lower AQL levels, guaranteeing you the lowest 
incoming rejection rates you've ever experienced. For 
example, last year we shipped over 1.00 million 
transformers- most to customers using a 
shlp-to-stock acceptance program. 

tAI!fl"inlt,"", center are 
this task, assuring you of having the 

most up-to-date technology in your products. 
Today we are already designing the robotics to build 
these quality products, in high volume and at low 
cost. Over 150 product support engineers at 16 
Tamura factories see to it. 

SatIsfy your AC and DC requirements for today and tomorrow. Contact Tamura for your speclllc requirements. Q Tamura quality circles the electron world. 

e T~~~~T.~~~!'£~~!~~3/!2~9~~~~~6 
EEM1991 For manufacturers' sales offices, see yellow pages 
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COILS, CHOKES, & INDUCTORS 

TAMURA INDUCTORS FOR SWITCH·MODE POWER REGULATOR. 
CONTROL & ENERGY STORAGE CIRCUITS. 

LINEAR INDUCTANCE TO 300kHz, 
SMOOTHING AND ENERGY STORAGE COILS 

LINEAR INDUCTANCE TO 100kHz. 
SMOOTHING AND ENERGY STORAGE COILS 

VARIABLE INDUCTANCE TO 100kH. 
SMOOTHING AND ENERGY STORAGE COILS 

35.10 31.60 
46.10 41.50 
40.00 36.00 
48.00 43.20 

T 
I 
r 

DIMENSIONS 

1 

CONTACT TAMURA for ORDERING, $TOCK, OEM PRICING, DETAILED DATA SHEETS 
or YOUR CUSTOM REQUIREMENTS by FAX: 310/638/9956 or CALL: (310) 638-1790 

For manufacturers' sales offices, see yellow pages 

1800 

EEM 1991 
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TAMURA INDUCTORS FOR SWITCH·MODE POWER REGULATOR. 
CONTROL & ENERGY STORAGE CIRCUITS. 

POWER INDUCTORS FOR ENERGY STORING 
AND SMOOTHING CIRCUITS TO 100kHz_ 

SKU-071 0.037 1.10 
SKU-072 4.0 0.082 0.95 
SKU-a73 3.0 0.090 0.85 
SKU-074 2.0 0.220 0.70 
SKU-075 1.0 0,600 0.55 
SKU-076 0.5 1.200 0.45 
SKU-liP 10.0 0.012 1.60 
SKU-12P 5.0 0.30 0.056 1.10 
SKU-13P 2.5 1.00 0.170 0.80 
SKU-14P 1.5 2.50 0.370 0.65 
SKU-15P 1.0 5.00 0.750 0.55 
SKU-16P 0.5 10.00 1.600 0.45 
SKU-31P 10.0 0.12 0.013 1.60 
SKU-32P 8.0 0.16 0.Q19 1.40 
SKU-33P 7.0 0,20 ·0.024 1.30 
SKU-34P 5.0 0.50 0.063 1.10 
SKU-35P 4.0 0.85 0.090 0.95 
SKU-36P 3.0 1.70 0.176 0.85 

HIGH FREQUENCY POWER INDUCTORS FOR. 
ENERGY STORAGE CIRCUITS TO 300kHz_ 

EN4-2 
EN4-3 
EN4-4 
EN4-5 
EN4-6 
ENS-I 10.0 100 130 1.60 
EN5-2 8.0 150 180 0.040 1.40 
EN5-3 7.0 200 240 0.050 1.30 
EN5-4 5.0 500 650 0.120 1.10 
EN5-5 3.0 1000 1200 0.250 0.85 
ENS-l 15.0 76 80 0.015 2.00 
ENS-2 13,0 150 175 0.025 1.80 
ENS-3 10.0 200 230 0.035 1,60 
ENe-4 7.0 350 380 0.650 1.30 
EN6-5 5.0 900 1200 0.170 1.10 

EN, SKU INDUCTOR FEATURES' 

• Rated Current: Specified at 55'C temperature rise. 
• Direct Current Resistance (OCR): Maximum values. 
• Operating Temperature: -25'C to +60·C. 

16 7.50 
16 7.30 
16 7.50 
16 7,60 
16 7.90 
16 7.70 7.30 
16 8.80 7.90 7.50 
16 8.80 7.90 7.50 
16 8.90 8.00 7.60 
16 9.30 8.40 7.90 
16 9.70 8.70 8.20 
16 12.00 10.80 10.20 
16 12.00 10.80 10.20 
16 11.80 10.60 10'()() 
16 12.00 10,80 10.20 
16 12.00 10,50 10,20 
16 .12.20 11.00 10,40 

10.50 
10.70 

18 12.90 12.30 11.00 
18 12.70 12.10 10.80 
18 12.60 12.00 10.70 
17 12.90 12.30 11.00 
15 12.60 12.00 10.70 
21 20.90 19,90 17.80 
21 17.50 16.60 14.90 
20 17.10 le,2O 14.50 
18 16.80 16.00 14:30 
17 17_30 16.40 14.70 

DIMENSIONS 

L 

EN, SKU DIMENSIONS 

EN-4 32.0 28.0 
EN-S 38.0 38.0 
EN-6 43.0 43.0 
SKU-O? 29.5 25.0 
SKU·10 38.5 25.0 
SKU-3~ 38.5 25.0 

18.0 
27.0 
30.0 
17.0 
15.0 
20.0 

NORMAL MODE NOISE FILTERING TOROIDAL COILS DIMENSIONS 

j-HT-1 
SKPI-4O 0.050 
SKPI-50 0.001 
SKP2~30 0.051 16.0 0.6 2.30 2.10 

SKP2-40 0.066 16.0 11.0 0.6 2.30 2.10 2.00 

SKP2-50 2 130 0.082 16.0 11.5 0.6 2.60 2.30 2.20 2.10 

~,30 3 40 {}.026 21.0 11.0 O.S 2.60 2.30 .·2.20 a,lO; 
SK.~ 3 BQ 0.037 21.0 11.0 O.S 2:70. 2.40 2:30 a20 

2.10 
.. 

.~:4il . ~ 3 120 0.045 21.S 11_5 0.8. 3.00 2.60 
SKP4-40 5 65 0.023 25.0 12.0 1.0 3.40 3.10 2.90 2.70 

SKP4-S0 S 100 0.028 26.0 12.0 1.0 3.70 . 3.30 3.10 3.00 
SKPS-40 S 100 0.033 27.S 14.0 1.0 4.30 3.90 3.70 3.40 

SKPS-50 1S0 0.041 28.0 15.0 1.0 4.70 4.20 4.00 3.80 j 

Note 1 : SKP series "L" with DC amp rating is 50% value shown. 

13.0 
19.0 
23.0 
12.0 
10.0 
15.0 

CONTACT TAMURA for ORDERING, STOCK, OEM PRICING, DETAILED DATA SHEETS 
or YOUR CUSTOM REQUIREMENTS by FAX: 310/638/9956 or CALL: (310) 638-1790 

EEM 1991 For manufacturers' sales offices, see yellow pages 

1800 

DiA. 

A·1271 



1800 COILS, CHOKES, & INDUCTORS 

TAMURA COMMON MODE COILS FOR AC LINE 
& EMI/RFI FILTERING, 0.1 to 50MHz. 

, I 

FEATURES 
• Rated Voltage: 250VAC, SO/60 Hz, 
• Rated Current: Spec'd at max, temp, rise, 
• Insulation Resistance: 100 Megohms, SOOVDC, 
• Direct Current Resistance (DCR): 

Spec'd per line, input to output. 

.. Dielectric Voltage: l,SkVAC (line to gnd); 
2,OkVAC, CMF Series. • ___ ._. 

• Temperature Rise:,:,;30'C, CMT;:,;5S 'C, CMF. •. , .. -
• Operating Temperature: -2S'C to +8S 'C, CMT; 

-25' C to +60 'C, CMF . 
• Creepage Distance: 3.2mm min., CMF series. 

COMMON MODE NOISE FILTERING COILS CMT SERIES (dim. mm) 

100 

60 

160 

"'40 

TYPICAL PERFORMANCE CHARACTERISTICS 

STATIC CHARACTERISTIC 
CMT-021 05 IN CIRCUIT 1 

I II -
I II 111I i I --l---+-
J : i 11,'!i " , , '48--l , 
I 

t-- :---+ 
11,11 

Vfl l' 

100 

'" 

DYNAMIC CHARACTERISTIC 
. CMT-021 05 IN CIRCUIT2 

.... 

~~ \ 
l"- ~1 

~ 

eMF-Q 20,S 17.5 18.0 12.5 10.0 16 
eMF-6 28.0 22.5 18,0 12.5 10.0 18 4 
eMF-8 31.0 24.0 22.0 16,0 10.0 20 
eMF-2 33.5 38.5 37.0 30.0 12.5 21 

CIRCUIT 1 

500 

CIRCUIT 2 
. L '-COlLI . 

1800 

f-

I I I! 'I 1 
II I! --i I 

~ --+ 
III ITt++l.-l, 
i i ' -t-H ' 1,1 _ 'I J 

i I 1, "'tit I I, , 

I I I I 11111, -- , ' 

20 20 

LI~ 
12:V T: r-vI :1 IFG: Switching 60Hz I. I Power Supply 

N l ____ ....J 
lOOK 

A·1272 

1M 10M 50M 150K 

Frequency (Hz) 
1M 10M 30M 

Frequency (Hz) 
ey: 2200pf (Iine--to-FG) 
ex: O.fllf (lin&-ttr-line) 

CONTACT TAMURA for ORDERING, STOCK, OEM PRICING, DETAILED DATA SHEETS 
or YOUR CUSTOM REQUIREMENTS by FAX: 310/638/9956 or CALL: (310) 638-1790 

For manufacturers' sales offices, see yellow pages EEM 1991 
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MULTILAYER CHIP INDUCTORS, ~'TDK 
TRANSFORMERS,IFT, LC TRAPS ~ ® 
TDK CORPORATION OF AMERICA 1600 Feellanville Drive, Mount Prospect, IL 60056, U.S.A. Phone: 708-803-6100 INDIANAPOLIS Phone: 317-872-0370 NEW YORK Phone: 516-625-0151 LOS ANGELES 
Phone: 213-539-6631 DETROIT Phone: 313-462-1210 NEW JERSEY Phone: 201-736-0023 BOSTON Phone 506-624-4262 HUNTSVILLE Phone: 205-464-0222 GREENSBORO Phone: 919-292-0012 DALLAS 
Phone: 214-506-9800 SAN FRANCISCO Phone: 408-437-9585 
GERMANY.FRANCE.ITALY.U.K •• KOREA.TAIWAN.HONGKONG·SINGAPORE.THArLAND. P.R. OF CHINA.BRAZIL TOK CORPORATION Tokyo, Japan 

MULTILAYER CHIP INDUCTORS 
(MLF SERIES) 
TDK Multilayer Chip Inductors use magnetic materials and multilayer 
technology in producing epoch-making inductors which do not use any 
windings. TOK multilayer chip inductors use ferrite paste and electric 
conductor paste alternately layered in a completely monolithic structure. 

. Inductor is obtained using a sintered closed magnetic circuit such as 
toroidal and a magnetic shield. 
• No crosstalk between inductors due to magnetic shield. Perfect for high 

density installation. 
• Unified automatic chip mounting shape with no directionality. 

Dimensions in mm (inches) 

T:ll!e L W T a 

MLF2012 2.0 ~g~ (.079) 1.25±0.2 (.049) 0.85±0.2 (.033) 0.5 ± 0.3 (.02) 
1.25 ± 0.2 (.049) 

MLF3216 3.2 ± 0.2 (.126) 1.6 ± 0.2 (.063) 
0.6±0.2 (.024) 

0.5 ± 0.3 (.02) 
1.1 ±0.3 (.043) 

MLF3225 3.2 ± 0.2 (.126) 2.5 ± 0.2 (.098) 
1.1 ± 0.3 (.043) 

0.5±0.3 (.02) 2.5±0.3 (.098) 

Type Inductance Tolerance Q Rated current 
CJ.<H) (%) min. (mA) max. 

MLF2012 0,047-33 ±10- ±20 15-50 5-300 

MLF3216 0,047-33 ±10- ±20 20-50 5-300 

MLF3225 39-220 ±10- ±20 35-55 5-10 

MULTILAYER CHIP TRANSFORMERS 
(MTT5050 SERIES) 
TOK Multilayer Chip Transformers have a magnetic shield type and of 
totally monolithic structure_ Magnetic material processing and multilayer 
technology eliminate the need for wire winding. 
• Volume is reduced by 1/5 compared to conventional transformer for 

a more compact structure. 
• Closed magnetic circuit configuration for low leakage flux. Ideal for 

high density applications. 
• Compatible with automatic mount machines_ 

(12mm [,472 inches] wide tape) ~ ~ ~ 

O.6±O.2 

Dimensions in mm 

DS 
1.55±O.1 

'Size T varies depending on 
inductance values. 

Electrical characteristics 

Frequency (j)-@ : @-@ 1 : 3 

Inductance@XID 38,.H at 1 MHz 
. Q@-® 60 min. at 1 MHz 

MULTILAYER CHIP 1FT FOR AM RADIO 
(MIA4532 SERIES) 
TOK 4532 type multilayer chip 1FT for AM radios can be taped for 
automated mounting processes. These are the first multilayer chip 1FT in 
the world in which a non regulated portion (ferrite) and capaCitor (dielectric 
material) are sintered into layers simultaneously . 
• Usable in automatic surface mounting. (12 mm wide tape). 
• Compact, thin design . 
• Closed magnetic circuit configuration eliminates crosstak. Usable in' 

high density applications . 

-•• •• 

4.5 

1.0 

® 

Dimensions in mm 

®~ ® 

<D 

Electrical characterisiics 
Freq. 455 + 3% 
Q 40 min. 

MULTILAYER CHIP 1FT FOR FM RADIO 
(MIF 4532 SERIES) 
TOK 4532 type multilayer chip 1FT for FM radios are the smallest in the 
world and can be used for automatic mounting. These are the first 
multilayer chip 1FT in the world in which a non regulated portion (ferrite) 
and capacitor (dielectric material) are sintered simultaneously. 
• Usable in automatic surface mounting. (12mm wide tape). 
• Compact, thin design. 
• Closed magnetic circuit configuration eliminates crosstalk. Usable in 

high density applications. 

-II .0.75 

•• 

t 
(j) 

4.5 

N 
oj 

Dimensions in mm 

:fi¥1® 
<D~® 

Electrical characteristics 
Freq. 10.7MHz±3% 

Q 40 min. 

MULTILAYER CHIP LC TRAPS 
(MXT4532 SERIES) 
TOK multilayer LC chip traps are the first of their kind in the world. Ferrite 
material and dielectric ceramic material are sintered into monolithic 
configuration simultanepusly. 
• Ultracompact, lightweight configuration allows use in automatic sur

face mounting systems. (12mm wide tape). 
• 700 kHz to 10 MHz applicable frequency range. 

•• •• 

4.5 

1.0 

(j) 

1.0-+14---1--11++-
• II _ .....rn,...cp...,n-I--. 

Dimensions in mm 

Series type Parallel type 

[1]1~1 
® (j) 

Eiectrical characteristics 
fr fr±3% 

Attenuation 20dB min. 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1273 
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INDUCTORS 7fol'oJCL 
, PRODUCTS 

____ IIIIIIJI---Il INC. 13402 South 71 Highway I Grandview, MO 64030 I (816) 761-6314 FAX (816) 763-2278 

MINI-L 
ENCAPSULATED RF INDUCTORS 

--.f0 DIA, 

~o:=.(2LEA~ 
L <= Wi 
-lB~~ ~~.--l 

Type A B C D 

PTA-PTF .250 ,155 .100 .020 

PTB .360 .300 .200 . 025 

PTD .400 .230 .200 .025 

Designed to meet the requirements of M I L-C-15305, 
Grade I, Class B (- 55°C to + 125°C). The rated 
temperature rise is 35 ° C above an ambient of 90 ° C. 
Overload current should not exceed 1.4 times the 
rated current. Dielectric withstanding voltage is 700 
volts rms. The powdered iron cores used in these 
items possess excellent temperature stability and 
result in an inductor with low external magnetic field. 
This allows mounting in close proximity to each other 
and to other circuit components without ill effects. 
PTA TYPICAL "a" vs FREQUENC't 

120 
110 
lon 
90 
.0 
70 

"Q" 60 
50 
40 ,. 
20 
10 
0 

1 

PTF 
40 

20 
10 
00 
9 
80 

"Q" 7 
on 
50 
40 ,. 
20 
10 

00 20 

PTB 
140 
130 
120 
110 
lon 
90 
80 

"a"1 70 
60 
50 
40 
30 

L 20 
10 
'0 
.1 

PTD 
130 
120 
11 
1 
90 
'0 

"Q" 70 

so 
40 ,. 
20 
10 
0, 
~ .2 
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10 -20 

FREQUENCY IN MEGAHERTZ 

TYPICAL "G" vs FREQUENCY 

. ,33.H ,. 
. !i uH 

.1. 

50 100 200 
FREQUENCY IN MEGAHERTZ 

TYPICAL "a" YS FREQUENCY' 

3 • 

1000 u 00. 
330." 

.5 10 
FREQUENCY IN MEGAHERTZ 

TYPICAL "Q" VS FREQUENCY' 

500 1000 

SO 100 

100 uH 
390 uH 

2200 uN 1000 uH 

10000 uH 
,5 10 

FREQUENCY IN MEGAHERTZ 

PTA SERIES 
Frequency Ranp: 1 to 50 MHz. 
InductancellJlerances: Lessthan 1.0uH, ± 10%. Greaterthan 

or equal to 1.0 uH, ± 5%. Closer tolerances available by 
speCIal request. 

Inductance TC: + 50 PPM/oC maximum. 
Maximum Power Dissipation: 0.2 watt. 
Leads: 1 inch minimum AWG 24 tinned copper wire. Weldable 

gold plated Dumet leads are available. 
Method 01 Measurement: Apparent inductance measured on 

HP4342A "Q" meter with leads connected '/4 inch from 
inductor body directly to "Q" meter terminals. Residual 
"Q" meter inductance of 0.01 uH should be subtracted 
from reading . 

Apparent Test Mini· Mexi- DC 
Induc- Mini- Fre- mum mum Cur-

Part tance mum quency SRF OCR rent 
No. (uH) "Q" (MHz) (MHz) (ohms) (mAl 

PTA-I 0.10 60 2!> 450 0.04 2230 
PTA-2 0.12 60 25 410 0.05 2000 
PTA-3 0.15 65 25 350 0.06 1825 
PTA-4 0.18 65 25 325 0.07 1675 
PTA-5 0.22 65 25 300 0.08 1550 

PTA-6 0.27 65 25 280 0.09 1475 
PTA-7 0.33 65 25 260 0.10 1400 
PTA-8 0.39 70 25 240 0.11 1325 
PTA-9 0.47 70 25 220 0.15 1125 
PTA-lO 0.56 70 25 200 0.20 1000 

PTA-11 0.68 70 25 180 0.25 900 
PTA-12 0.82 70 25 165 0.30 810 
PTA-13 1.0 70 25 150 0.35 750 
PTA· 14 1.2 65 7.9 130 0.25 875 
PTA-15 1.5 65 7.9 120 0.30 800 

PTA-16 1.8 65 7.9 110 0.50 600 
PTA-17 2.2 65 7.9 100 0.75 500 
PTA-18 2.7 65 7.9 90 0.90 450 
PTA-19 3.3 65 7.9 70 1.0 425 
PTA·20 3.9 65 7.9 60 1.2 400 

PTA·21 4.7 60 7.9 50 1.5 350 
PTA-22 5.6 60 7.9 45 1.7 325 
PTA·23 6.8 60 7.9 40 2.0 300 
PTA·24 8.2 60 7.9 37 2.4 290 
PTA·25 10.0 60 7.9 35 2.6 280 

PTa SERIES 
Recommended Frequency Ranp: 50 KHz to 35 MHz, 
Inductance llJlerance: ± 5%. Closer tolerances available by 

special request. 
Inductance TC: From + 60 PPM/oC maximum to + 300 PPMI 

°C maximum, depending upon inductance value . 
Maximum Power Dissipation: .33 watt. 
Leads: 1 inch minimum AWG 22 tinned copper wire. Weldable 

gold plated Dumetleads are available. 
Method of Measurement: Apparent inductance measured on 

HP4342A "Q" meter with leads connected 1/4 inch from 
inductor body directly to "Q" meter terminals. Residual 
"Q" meter inductance of 0.01 uH should be subtracted 
from reading. 

Apparent Test Mini- Maxi- DC 
Induo- Mini- Fre- mum mum Cur-

Part tance mum quency SRF DCR rent 
No. (uH) "Q" (MHz) (MHz) (ohms) (mAl 

PTB-1 10 75 2.5 35 1.1 550 
PTB-2 12 75 2.5 31 1.3 500 
PTB-3 15 75 2.5 27 1.5 460 
PTB-4 18 80 2.5 25 1.9 410 
PTB-5 22 80 2.5 22 2.2 380 
PTB-6 27 80 2.5 20 2.6 350 
PTB-7 33 80 2.5 18 3.3 320 
PTB-8 39 80 2.5 16 3.8 290 
PTB-9 47 80 2.5 14 4.6 260 
PTB-10 56 80 2.5 12 5.6 240 

PTB-11 68 80 2.5 11 6.7 220 
PTB-12 82 80 2.5 10 8.1 200 
PTB-13 100 80 2.5 9.1 9.6 180 
PTB-14 120 50 0.79 8.2 10.0 175 
PTB·15 150 50 0.79 7.5 11.0 160 

PTB-16 1BO 50 0.79 6.5 12.0 155 
PTB·17 220 50 0.79 5.6 13.0 150 
PTB·18 270 55 0.79 5.0 17.0 125 
PTB-19 330 55 0.79 4.5 19.0 130 
PTB·20 3!l0 55 0.79 4.0 21.0 120 

PTB·21 470 55 0.79 3.5 22.0 115 
PTB·22 560 55 0.79 3.0 24.0 110 
PTB·23 680 55 0.79 2.8 19.0 130 
PTB-24 820 50 0.79 2.5 23.0 120 
PTB-25 1000 55 0.79 2.2 26.0 110 

For manufacturers'sales offic~s. see yellow pages 

PTFSERIES 
Frequency Ranle: 15 to 300 MHz. 
Inductance Tolerances: Less than 0.1 uH, ±20%. Greater 

thanorequal toO. 1 uH, ± 10%. Closertolerancesavailable 
by special request. 

Inductance TC: + 200PPM/o C maximum. 
Meximum Power Dissipation: 0.2 watt. 
Leads: 1 inch minimum AWG 24 tinned copper wire. Weldable 

gold plated Dumet leads are available. 
Method 01 Measurement: Apparent inductance measured on 

Boonton 190-A "Q" meter with leads connected to '/4 inch 
from inductor body directly to "Q" meter terminals. Resid
ual "Q" meter inductance of 0.0026 uH should be sub
tracted from value calculated from C and F readings. 

Apparent Test Mini- Maxi- DC 
Induo- Mini- Fre- mum mum Cur-

Part tance mum quency SRF DCR rent 
No. (uH) "Q" (MHz) (MHz) (ohms) (mAl 

PTF-1 0.01 60 150 1000 0.02 3100 
PTF-2 0.012 60 150 1000 0.02 3100 
PTF-3 0.015 60 150 1000 0.02 3100 
PTF·4 0.Q18 60 150 1000 0.02 3100 
PTF-5 0.022 60 100 900 0.02 3100 

PTF-6 0.027 60 100 800 0.02 3100 
PTF-7 0.033 60 100 750 0.02 3100 
PTF-8 0.039 60 100 700 0.02 3100 
PTF-9 0.047 60 100 650 0.02 3100 
PTF-10 0.056 60 100 600 0.02 3100 

PTF·ll 0.06B 60 100 550 0.03 2500 
PTF-12 0.082 60 100 500 0.03 2500 
PTF·13 0.10 70 50 450 0.04 2200 
PTF·14 0.12 70 50 400 0.05 2000 
PTF·15 0.15 70 50 350 0.06 1800 

PTf.16 0.18 70 50 320 0.07 1650 
PTF-17 0.22 70 50 300 0.08 1500 
PTF-18 0.27 70 50 280 0.10 1400 
PTF-19 0.33 70 50 260 0.12 1300 
PTf.20 0.39 60 50 240 0.15 1150 
PTF-21 0.47 60 50 220 0.20 1000 
PTF-22 0.56 60 50 200 0.25 900 
PTF-23 0.68 60 50 180 0.30 800 
PTF-24 0.82 60 50 160 0.35 750 
PTF-25 1.0 60 50 150 0.40 700 

PTO SERIES 
Recommended Frequency Range: 50 KHz to 1,0 MHz. 
Inductance llJlerance: ± 5%. Closer tolerances available by 

special request. 
InductanceTC: From + 60 PPM/oC maximum to + 300 PPMI 

°C maximum, depending upon inductance value. 
Meximum Power Dissipation: .50 watt. 
Leads: 1 inch minimum AWG 22 tinned copper wire. Weldable 

gold plated Dumet leads are available. 
Method of Measurement: Apparent inductance measured on 

HP4342A "Q" meter with leads connected '/4 inch from 
inductor body directly to "Q" meter terminals. 

Apparent Test Mini- Maxi- DC 
Indue· Mini- Fre- mum mum Cur-

Part tance mum quency SRF DCR rent 
No. (uH) "Q" (MHz) (MHz) (ohms) (rnA) 

PTD·1 100 75 790 8.4 6 280 
PTD-2 120 75 790 7.5 7 260 
PTD-3 150 75 790 6.8 8 240 
PTD-4 180 75 790 6.1 10 220 
PTD·5 220 80 790 5.4 12 200 

PTD·6 270 80 790 4.7 14 180 
PTO·7 330 80 790 4.2 17 165 
PTD·8 390 80 790 3.8 20 150 
PTD·9 470 75 790 3.4 24 140 
PTD-lO 560 75 790 3.1 28 130 

PTD·11 680 75 790 2.8 33 120 
PTD-12 820 75 790 2.5 40 110 
PTQ·13 1000 75 790 2.2 46 100 
PTD-14 1200 45 250 1.9 30 120 
PTD·15 1500 45 250 1.6 35 110 

PTD-16 1800 50 250 1.4 40 105 
PTO-17 2200 50 250 1.3 50 95 
PTD-18 2700 50 250 1.2 60 85 
PTD-19 3300 50 250 1.1 70 80 
PTD-20 3900 50 250 1.0 80 75 
PTD-21 4700 50 250 0.9 90 70 
PTD-22 5600 45 250 0.8 100 65 
PTD-23 6800 40 250 0.7 140 60 
PTD-24 8200 40 250 0.6 160 55 
PTD-25 10,000 40 250 0.6 175 50 
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PRODUCTS 
__________ ..... 1 INC. 13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 FAX (816) 763-2278 

PK 356 SERIES SEE MIL-T-27/356 
QPL LISTING 

FOR QUALIFIED PARTS 

Ideally suited as switching regulator and coupled inductors, 
common mode chokes, or in other power filtering applications. 

The PK356 series is approved to MIL-T-27/356 Specification Sheet, and meets the 
requirements of MIL-T-27E, Grade 5, Class S (- 55°C to 130°C). The temperature 
rise is less than 30°C when measured at an ambient temperature of lOO°C, 0.1 v rms, 
10 khz, and at rated DC current as shown in the following Table. 

A large selection of sizes provides maximum performance for minimum size. Each 
unit is magnetically shielded. 

CASE 

1 

2 

3 

4 

5 

A B 

Max Max 
Oil 

.280 .410 
(7.11) (10.41) 

.340 .500 
(8.63) (12.7) 

.415 .630 
(10.54) (16.0) 

.500 .800 
(12.70) (20.32) 

.635 .950 
(16.12) (24.13) 

The ratings in the Table below are for a series-aided connection of both windings. The inductance of a parallel con
nection of these windings will result in 25% of the inductance at twice the rated current. The DCR will be 25% of 
the series connection. 

Series Series 

PART Series de de 

NUMBER Inductance currant resistance CASE 
(mH)" (max) :t25% 

(amps) (ohms) 

PK356-01 20 .OS 54 1 

PK35S-02 20 .10 29 2 

PK35S-03 20 .14 20 3 

PK35S-04 20 .22 12.4 4 

PK356-05 20 .29 10.2 5 

PK35S-06 15 .07 40.5 1 

PK35S-07 15 .12 22 2 

PK356-08 15 .16 15 3 

PK356-09 15 .25 9.3 4 

PK35S-1O 15 .33 7.7 5 

PK356-11 10 .08 27 1 

PK35S-12 10 .14 14.6 2 

PK356-13 10 .20 10 3 

PK35S-14 10 .31 S.2 4 

PK356-15 10 .40 5.1 5 

PK356-16 7.5 .10 20.3 1 

PK356-17 7.5 .17 11 2 

PK356-18 7.5 .24 7.5 3 

PK356-19 7.5 .38 4.7 4 

PK356-20 7.5 .49 3.8 5 

PK356-21 5.0 .12 13.5 1 

PK35S-22 5.0 .21 7.3 2 

PK356-23 5.0 .30 5 3 

PK356-24 5.0 .47 3.1 4 

PK356-25 5.0 .S 2.6 5 

PK356-26 3.0 .IS 8.1 1 

PK356-27 3 .27 4.4 2 

PK356-28 3 .38 3 3 

PK356-29 3 .S 1.9 4 

PK356-30 3 .78 1.5 5 

* Inductance Measured At 0.1 VRMSlI0KHZ 

All inductors have split windings for versatility. They 
can be connected in series, parallel, or individually as 
in balanced filtering applications. 

EEM 1991 

PART Series 
inductance NUMBER (mH) 

PK356-31 2 

PK356-32 2 

PK356-33 2 

PK356-34 2 

PK356-35 2 

PK356-36 1 

PK356-37 1 

PK356-38 1 

PK356-39 1 

PK356-40 1 

PK356-41 .750 

PK35S-42 .750 

PK356-43 .750 

• PK35S-44 .750 

PK35S-45 .750 

PK35S-4S .500 

PK356-47 .500 

PK356-48 .500 

PK35S-49 .500 

PK35S-50 .500 

PK35S-51 .250 

PK35S-52 .250 

PK35S-53 .250 

PK356-54 .250 

PK356-55 .250 

PK356-56 .100 

PK356-57 .100 

PK356-58 .100 

PK356-59 .100 

PK35S-S0 .100 

PK35S-S1 .040 

PK356-62 .040 

PK35S-63 .040 

~
. 

2 . 
3 

SERIES 
CONNECTION 4 

Series 
de 

current 
(max) 
(amps) 

.19 

.33 

.47 

.74 

.95 

.27 

.47 

.66 

1 

1.3 

.31 

.54 

.76 

1.2 

I.S 

.38 

.S6 

.93 

1.47 

1.9 

.53 

.93 

1.3 

2.08 

2.7 

0.78 

1.35 

1.95 

3.08 

3.88 

1.18 

2.03 

2.S8 

Series 
de 

resistance CASE 
:t25% 
(ohms) 

5.4 

2.9 

2 

1.3 

1 

2.7 

1.5 

1 

.62 

.5 

2 

I 

.75 

.47 

.38 

1.3 

.S6 

.5 

.31 

.25 

.SS 

.33 

.25 

.16 

.13 

.30 

.17 

.11 

.07 

.OS 

.14 

.07 

.OS 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

1 

2 

3 

PARALLEL 
CONNECTION 

For manufacturers' sales offices, see yellow pages 

C 
:t.DID 

.260 
(6.6) 

.350 
(8.89) 

.440 
(11.17) 

.560 
(14.22) 

.670 
(17.0) 

0 Terminal 
:t.OlO Insert Arranpment 

.160 
A 

(4.06) -

.250 
A 

(6.35) -

.340 
A 

(8.64) 
-

.460 
8 (11.68) 

-

.570 
.138-32 
UNC-28 8 

(14.48) 
.200 Min lJeep 

TERMINAL ARRANGEMENT A 

r OrA., -. 
A 

1 
1.000 ±.25 

:I'" 
COlA. 

o OIA . 

TERMINAL ARRANGEMENT B 
B 

1.000±.25 
(25.4 ± 6.35) 

Terminal 
Diameter 
Inches 

.012 

.012 

.016 

.016 

.020 

A·1275 
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. PRODUCTS 
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FAX THIS PAGE OR CALL CATALOG DATA DEPARTMENT, FOR CATALOG DATA 
SHEETS ON'OVER 1762 STANDARD INDUCTANCE VALUES AND TYPES 

YOUR NAME ________________ POSITION __________ _ 

COMPANY _______ ~ _______________________ _ 

ADDRESS __________ ~---------------------

PHONE _________________________________ _ 

~x __________________________________ _ 

CHECK BOX TO REQUEST FAXED DATA SHEET OR CHECK HERE CJ 
FOR ENTIRE CATALOG MAILING. 

. Series Approx. Inductance Range Approx. 
Size Min. Max. Ohmslmh 

TE .26x.34 O.lMH 220MH 8.9 
TJ .26 x .34 O.lMH 220MH 8.9 
65 .36x.30 1mH 120mH 0.93 
TH .365x.35 10IlH 1mH 50 
TG .365x.35 1mH 500mH 3.24 
29 .45 x .29 0.05mH lOmH 19.1 
13 .45 x .29 .5mH 100mH 2.8 
03 .45 x .29 1mH 250mH 1.5 
82 .45x .29 1mH 250mH 1.23 
72 .45x.29 1.25mH 350mH 0.95 
52 .45x.29 2mH· 500mH 0.65 
53 .65x.33 .05mH 15mH 10.1 
51 .65x.33 1mH 500mH 1.2 
50 .65x.33 ImH 3H 0.6 
55 .65x.33 1.2mH 3H 0.47 
56 .65x.33 1.5mH 3.6H 0.34 
57 .65 x .33 2mH 5H 0.22 
68 .86x.40 .075mH 17.5mH 5.02 
89 .86x.40 1.5mH 600mH 0.67 
90 .86x.40 3mH 6H 0.38 
91 .86x.40 3mH 6H 0.28 
92 .86x.40 3.6mH . 7.2H 0.2 
93 .86x.40 5mH lOH 0.16 
74 .98x.42 .lmH 20mH 3.08 
48 .98x.42 2mH 600mH 0.42 
06 .98x.42 5mH 7.2H 0.21 
24 .98x.42 6mH 8.5H 0.15 
23 .98x.42 7.2mH lOH 0.13 
21 .98x .42 10mH 15H 0.08 
59 1.15 x .52 3mH 3.6H 0.31 
10 1.15x.52 5mH 8.6H 0.13 
08 1.15 x .52 7.2mH lOH 0.12 
07 1.15 x .52 lOmH 12H 0.09 
05. 1.15 x .52 15mH 20H 0.07 
94 1.27x.63 5mH 860mH 0.21 
30 1.27 x.63 5mH 17.5H 0.11 
28 1.27 x.63 7.2mH 20H 0.09 
27 1.27 x .63 8.6mH 24H 0.07 
25 1.27x.63 12mH 36H 0.04 
84 1.57x.70 5mH 20H 0.08 
54 1.84x.86 17.5mH 40H 0.05 
15 2.43x 1.03 100mH 60H 0.03 

·Custom Case sizes available 

A-1276 For manufacturers' salesoffices,see yellow pages 

See Transformer Section 5600 for 
201 Standard Audio & 736 
Standard Power Transformers 

Case Styles" Check 
Available Box 

10 
10 
10 
17 
17 

6,9,12 
6,9,12 
6,9,12 
6,9,12 
6,9,12 
6,9,12 

1,2,4,5,6,8,13,14,15 
1,2,4,5,6,8,13,14,15 
1,2,4,5,6,8,13,14,15 
1,2,4,5,6,8,13,14,15 
1,2,4,5,6,8,13,14,15 
1,2,4,5,6,8,13,14,15 

1,7,11 
1,7,11 
1,7,11 
1,7,11 
1,7,11 
1,7,11 

1,3,7,11,16 
1,3,7,11,16 
1,3,7,11,16 
1,3,7,11,16 
1,3,7,11,16 
1,3,7,11,16 

I,ll 
I,ll 
1,11 
1,11 
1,11 

1,3,7,11 
1,3,7,11 
1,3,7,11 
1,3,7,11 
1,3,7,11 

1,3,7 
1,3,7 
1,7 

EEM 1991 
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UNCASED 

STYLE 1 

r . 

031 ±.003 094rr 150 ± 005 
L . 

.::i~;;~ J 6" WT •• 45 oz. 

STYLE 4 

CJ==CD 
STYLE 6 

l ·39~O 685 
MAX. 1.000 ~MAX' 

MIN. r- 1/ EC -: .500±.01O 

T~~ ~~LE i~:~E~ICS 
WT •• 35 OZ. 

STYLE 8 

TYPE 
PREFIlCTABLE 

THREADED THRO HOLE STYLE 
PS pse NO FOOT 
PF PFe WITH FOOT STYLE 11 

STYLE 14 

EEM 1991 

CASE STYLES AVAILABLE 
COMPRESSION MOLDED 

3·48 UNC-2B OR 
CLEARANCE HOLE .104 

.693. j (4-40 UNC-2B ALSO AVAILABLE) r MAX. t r'380 

~~
MAX' 

" / t"))( 

.640.~ 'Q i~ ..... 
.... -. 60° ~ .045 II ,oao SLOT WT •• 35 oz. 

STYLE 2 

METAL CASED 

WT •• 45 oz. 

STYLE 5 

~
):'D34 r CASE GROUND 

45° /1 D"'r 
L I,-I·~j_~.f, l u __ ~: 

LM·38AX'. . I-- .- ~;~\ -l"A .. J FDRSTvLE 17 
MAX. mil' 

TG .390 
TN .350 STYLE 17 

EPOXY ENCAPSULATED 

1 2:1 ~~~O r l 4SO 
MAX. r MAX. 

~ -0 

Yt:= .... -""'+'-' r 

WT •• 08 oz. 
PF 

NO FOOT WITH FOOT 

STYLE 3 

STYLE 7 

EVIA. 
1(1JLEAOS 

'-0:= ~ 'AJ~ . .. t c 

L -== -0 

-..l .'lx ~ 0 -J FOR STYLE 10 

~ASE1M:X. MAX. 
B C D E 

TE .250 .343 .200 1.625 .020 

STYLE 9 STYLE 10 
TJ .250 .343 .100 1.625 .020 

P65 360 .300 .200 1.000 .025 

o t~-~£i!~ 
I ..... 030 I 

----DIM. A ioe--l.OOO MIN.----' 
DIM. A roLE 

WI. .35 oz. .435 ,390 
PS PST FEET 
PW PWT NO FEET 

STYLE 12 STYLE 13 

WT .. 35 oz. 

STYLE 15 STYLE 16 

For manufacturers' sales offices, see yellow pages A·1277 
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TORELCO COILS MAGNETIC AMPLIFIERS. TRANSFORMERS 

CONVERTERS • REACTORS • INDUCTORS 

Since 1962 Torelco, Inc. has been manufacturing toroidal coils of the highest quality 
and reliability. Our complete facilities allow us to handle production runs as well as 
offer custom coil winding to meet a wide variety of requirements. Prompt service, 
quality assurance and your satisfaction are the goals of our dedicated staff .. 

PROTECT YOUR PRODUCT'S REPUTATION - Rely on quality coils from TORELCO, INC. 

At present we are equipped to handle the following coil dimensions and wire sizes: 

CO S. minimum finished I.D. - .093" • single wire from #46 to #8 AWG 
IL . maximum finished 0.0. -10" WIRES. bifilar wire from #46 to #10 AWG 

AVAILABLE FINISHES: lacquer or varnish impregnated, epoxy coated, taped, encapsulated 

A·1278 

TORELCO~ 
14 PAINE AVENUE • P.O. BOX 560 
IRVINGTON, NEW JERSEY 07111 
(201)374-8641 • (201)374-8787 

FAX (201) 374-7611 
For manufacturers' sales offices, see yellow pages EEM 1991 
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VERNITRON 
CORPORATION 

AlE MAGNETICS DIVISION 

Transformers, Power Inductors, 
DC-DC Converters, 
SCR/Audio/Switch Mode 
and Surface Mount Magnetics. 

2801 72nd St. N. • St. Petersburg, FL 33710. (813) 347-2181 • FAX: (813) 347-3881 

DUCTORS 

Switching Regulator Inductors 
AlE Magnetics manufactures a line of inductors for 
DC-DC converters, lower current outputs or switch
ing power supplies. These inductors have been 
designed to operate with switching regulators, 
available from several semiconductor manufacturers, 
which operate in the 40-100 Khz range. 

TYPICAL APPLICATIONS FEATURES 
• BOOST CONVERTERS • REQUIRE MINIMAL 
• BUCK CONVERTERS CIRCUIT BOARD SPACE 
• BUCK-BOOST • SHIELDED FROM 

CONVERTERS RADIATING NOISE 
• SEALED TO WITHSTAND 

ALL BOARD CLEANING 
PROCESSES 

Fixed Inductors ... Micro-Miniature and Miniature 
AlE Magnetics fixed inductors offer the optimum in 
design efficiency and provide the highest inductances 
per unit of volume. These inductors provide your 
design solution in two distinct areas: (1) Small DC 
currents with non-critical temperature coefficient 
of inductance and (2) where DC current is a design 
factor and where a low temperature coefficient of 
inductance is desired. 

TYPICAL APPLICATIONS 
• DECOUPLING 

NETWORKS 
• FILTER CHOKES 
• PEAKING AND 

COMPENSATING 
CIRCUITS 

• TONE COLOR FILTERS 
• OSCILLATORS 
• TONE DECODING 

FEATURES 
• MICRO-MINIATURE & 

MINIATURE SIZES 
• LOW TEMPERATURE 

COEFFICIENT OF 
INDUCTANCE 

• ENCAPSULATED 
• MIL-C-15303 FEATURES 
·SOLDERABLELEADS 
• WELDABLE LEADS 

(Optional) 

Variable Inductors ... Miniature 
AlE Magnetics variable inductors are typical of our 
miniaturization efforts for high Q's and high induct
ances in a minimum of space. These printed circuit 
mount, shielded inductors offer top tuning for easy 
access. If your packaging demands dictate side 
tuning, we can modify our Series 38 for this purpose. 

TYPICAL APPLICATIONS 
• HIGH Q TUNED 

CIRCUITS 
• FILTER NETWORKS 
• TANK CIRCUITS 
• BLOCKING 
• DECOUPLING 
• PULSE WIDTH 

CONTROL 
• CONTROL OF RL OR 

LCCONSTANT 

FEATURES 
• MINIATURE SIZE 
• TEMPERATURE 

STABILITY 
• 20 KHZ TO 100 MHZ 
• PRINTED CIRCUIT 

MOUNTING 
• ± 20% MINIMUM 

TUNING RANGE 
• L'S FROM .10 

MICROHENRIES TO 
22 MILLIHENRIES 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1279 



• Toroidallnductors-- ~.." Designed specifically for: 
Switching Power Supplies 
High Current Filters 

Wilco has the answers to 
your inductor needs. 
Choose from a complete line of 
over 20 standard inductor types, 
each with superior production 
quantity deliveries - or .call with 
your specifications for custom 
inductors and be assured of reli
able performance, modified to 
your requirements in only 72 
hours! 

-----~-----
-------~ 

• Higb Current Ferrite 
Bobbin Chokel--
A wide range of inductances 
in a small package. 

• Multi-Pi--
High L and High Q 

• "EE" Core Transformers-
Core configurations, ,size 
range, and ferrite mix 
provide one of the most 
cost effective designs 
available. 

• Ferrite Drum Cores-
Designed for: 
High Current Applications 
Power Line Chokes 

• Pot Core Assemblies-
High degree of repeatability, 
high Q's, stable inductance, 
and tunability 

For immediate action, call: 
(317) 293-9300, or write to
day. Ask for a FREE copy 
of our latest catalogl 

TODAY. FAX: 

.flit 
~, 

~ 
, \tl 
WILCO 

It\ 
293·9462 

.Huh Chokes-
Power Line Filters 

.Air Coni-
High Frequency 
Applications 

.Single Layer Wound-
Varnish or Conformal 
Coated 

YOUR SINGLE
SOURCE SUPPLIER 
CORPORATION 
6451 SAGUARO COURT 
INDIANAPOLIS, IN 46268 

"DC" SERIES • POWER LINE INDUCTORS 

The use of high saturation flux density ferrite drum cores make these 
Inductors Ideal for use In switching power supply applications, 

DC3 
MAXIMUM PHYSICAL DIMENSIONS: 

A B C. D WILeo IndlM:lance Malt. Saturation Raled 

DCl .660 .640 .195 Clearance ~e 
DC2 .825 .840 .195 For 4140 
DC3 1.1 .840 .195 1 Screw 

Pan. at 0 DC OCR Current Current 

(I'oH) (Ohms) tDC Amps) (AC Ampsl 

DC3-1OG 1.0 .003 118.0 21.0 
DC3·12G 1.2 003 "6,0 21.0 
DC3·15G '.5 ,003 118.0 - 21.0 
DC3-'eG 1.8 .003 90.0 21.0 
DC3-22G 2.2 .003 90.0 21.0 

Typical Applications Are: oo3·27Q 2.7 .003 74.0 21.0 
DC3·3aG 3.3 .003 74.0 21.0 

• Power Supplies 
• Switching Regulators 
• SCR and Triac Controls 
• R F I Suppression 
• Filters 

WILeD '"duet.nee M... Saturation 

Part. at 0 DC DCR Current 

(","H) (Ohms, IDC Am I 

oo1·1OQ 1.0 .003 87.0 
DC1·120 t.' .003 88.0 
OC,.,5Q 1.5 .0eM 58.0 

Rmd OC3·41G 4.7 .003 54.0 21.0 
Cune", OC3·56G 5.6 .003 54.0 21.0 

DC3·68G 6.8 .004 47.0 21.0 

DC3·39G 3.9 .003 82.0 21.0 

iAC ::PII OC3.82G 8.2 .00. 42.0 21.0 
DC3·,OO 10.0 .006 38.0 17.0 

'.0 DC3.120 12.0 .ooa 35.0 13.5 
'.0 DC3-,50 15.0 .009 32.0 13.5 

:~:~: ~:: .D<M 58.0 ::~ DC3-l80 18.0 .010 29.0 13.5 

r-f-_____ -tl ~~:~~ ::~ ::: :~:~ ::: ~~~~~ :~:: ::~~ ~~:: ~~:: 

';;=' 1..- ~::!~ :~:~ ~:~ :~ 111~i~~I~I~~I~ ::::: ::~ ::;~ ~~:: ~~:: A-±-- ~~--------~:::~.~:~: T r.~;;;;;-~:,;;::;;;r-;'::-;-:-t-;::a;;;;;-,+-'iC::;';::rlt-~::;;-~-1 ~:~~ :~:~ :~~: !~:~ ::: 
, t - OCl·1120 8.2 .009 2'.5 9.0 ~ocI3'$680m=~6.~.o8~·~o2~.1~'~5·16=t3.~·os I W' ~ ..- OC'·100 10.0 .010 21.2 9.0 OC3·820 82.0 .032 1.,0 9.0 . == OCl.120 12.0 .011 11.0 9.0 DC3·101 '00.0 .03. 13.2 9.0 

i f-------t OC'·15O 15.0 .015 17.5 1.2 I-OC=3.7.'2;.;'t-,'~2",O.O~,-,*-O'",6+-:':;;2.=:-, -t-;,,,,.2;-; 

L-- '-- OC1-18O 18.0 .0'8 le.5 7.2 ~li~;~~~~I~~i~ ~locI3·i'5~'§'~50!,oE~,~o6~41~'~O~··§35~'5§ DCl·220 22.0 .020 15.8 5.5 DC3·18' 180.0 .072 9.7 5.5 
I ~ 001.210 27.0 .030 14.' 4.6 OC3·221 220.0 .080 8.1 5.5 

I
'· 8 !OCI"13310li331'OI~'0<IOII'31"~i;"IOi DC3·271 270.0 .110 7.9 4.5 

OCl·390 39. .048 11.8 '.0 DC3·331 330.0 .122 7.1 •. 5 
001·470 47.0 .082 11.0 2.8 DC3·391 390.0 .169 8.7 4.0 

NOTES' :~::: :::~ ::; ~,o ::: S~"'~"'::~::-::+-:~~;;:~:""~ +'i;::;~~~+-7::~~ -t~:7;:~~ 
. OCl·820 82.0 .083 8.2 2.8 DC3·8S1 880.0 .256 5.0 2.8 

• Saturation current towers inductance 5%. 0010101 100.0 .095 7.5 2.8 DC3-B21 820.0 .288 4.5 2.8 
elnductance ±10% measured at 1 KHz. 001.121 120.0 .127 5.8 2.0 DC3-102 1000,0 .426 4.1 2.0 
• Leads for PC m~nting tinned to wlth6n 1/16" of body. OCl.151 150.0 .181 5.8 1.8 DC3·122 1200.0 .• 62 3.7 2.0 
e Non-listed values avaiaable on request. OCl-181 '180.0 .217 5.1 1.8 OC3·152 1500.0 .518 3.4 2.0 

• Coils finished with sleeving (PoIyoIeftn IhrInk tube). ~~:~~~ ~~~:~ ::~~ ::~ !:: ~~:!:~ . !:::~~ ~~~: ~:: ~:~ 
• Center hole for mecta'ltcal mounting. OCI.331 330.0 .336 3.8 1.3 OC3.272 2700.0 1.14 2.3 1.3 
e ROC measU'ed@ 20°C. OCl.391 390.0 .460 3.3 1.0 003-332 3300.0 1.27 2.0 1.3 
• Values below 10uH ±20%. DCl·.71 '70.0 .B38 3.2 0.8 DC3·392 3900.0 1.87 1.8 1.0 

OCl·58l 580.0 .896 2.9 0.8 OC3·.72 4700.0 1.88 1.7 1.0 

A·1280 For mahufacturers' sales offices, see yellow pages EEM 1991 



1800 COILS, CHOKES, & INDUCTORS 1800 

"SFB" SERIES • SMALL FERRITE Bobbin Coils 

• Leads No. 20 Tinned Copper 1.5" long 

• Coils Finished with Polyolifin Shrink Tube 

• Nonstandard Values Available 

• Saluration Current Lowers InductanCe 5% 

I .650 I rMAXl 

I I 
L ".D.C. s.turM1on AMPS L R.D.C. s.turdOn AMPS 

WIL.CO uh OHMS eu.... ........ DlA.. TEST WlLCO "" OH.. CUnwd .......... 0lA. TEST 

~'_~'~~"~"'=tIWl~q' =(DC~'''''~)t='''~'''~=NOM~·t,"~EQ~. ~'~ART~·~'~'~'''t''''~·t(DC~'''''~)t_~~j''''''[i·f''~E~Q~. ~ 39G 3.9 .019 7.3 1.28.260 1 kHz SFB 331 330 .665 .10 o4C)O 260 1 kHz 

~~~B~~i'IG~:~:;=Ei'~~~'a==6~5::~t=f:;~~'~~~'~1ff:'B:ki~Hz~:~P'~~~~~~'~:~~~O~;~~~~~1--:~:~t-~;OO~15~~'~~ro~:~:T.~:~ SFB 68G 6.8 .026 5.3 128 260 SFB 561 560 1.27 54 .315.260 1 kHz 

SFa 82G 8.2 .028 4.5 128 260 1 kHz ~S~FBl66Gt' a660I=~I~.6;1:E=.~'9!=E~.2150Sj,"';t'~k~HZ~ 

~p':SffIB~~I",ooff~I~0~=1~!'~033f~~~'il~~i~fl';2~'~~~'~lff''B'kkHiHz~Z:i ~SFFBB ',~! 1
82
000° 2

, 
.. 
96
30 44 200 260 1 kHz SFB 120 12 .037 3.6 128 "'_ "'" .40.200 .260 1 kHz 

ISO 15 .040 3.3 1.28 260 1 kHz SFB 122 1200 2.65 .35 .200.260 1 kHz 
180 18 .044 3.0 1.28.260 1 kHz SFB 152 1500 3.45 .33 .158.260 1 kHz 
220 22 .050 2.7 1.28 260 1 kHz SF8182 1800 4.03 .29 158.260 1 kHz 

~1I12roIE32i'~J,0~13~2E·5~~~1.luE3~·"'lIi'Bk~Hz~P.~SfIBE~112~212looE~·~·~I~~~·12'E~i~~·II~E~3·2ro11~'skiHz~ 330 33 .075 2.2 1.008 .260 1 kHz SFB 272 2700 5.40 .24 .125.260 1 kHz 
390 39 .094 20 804.260 1 kHz SFB 332 3300 6.56 .22 .125.260 1 kHz 
470 47 109 1.8 .804 260 I kHz p'Sf:;;B:;.3",92~3",900~I-"".03;;;-t~'7.20~t-",.IOO:;:;-+,''''~+''~'T.Hz~ 

~li~~~;=~·I~~==~I·'~t=~roo~~2roBlt'~k~Hz~~Sf~B~'~'~2~'~'goo~.~.66~=='~I'~t=~.100~~·2ro~t'~k~HZ~ ~ 680 68 .131 1.5 804.260 1 kHz ~FB 562 5600 13.9 .166 .082 .280 1 kHz 

~1I~0201~'12ffll52~~E'·'EE~·rooII·2160ft'Bk~H~Z SFB682 6800 16.3 .151 .082 .260 1 kHz 

~~~10&1t1100~t1'~~==~1'2~t=1'~it~''''~±'8k~H~' ~S!FB~~~~02001!1t201!"~3'1~~!:f:!'~~~'2ro~t'~~~Z~ 
121 120 .283 1.1 .508 260 I kHz SFB 103 10000 26.4 .125 .050 .260 1 kHz 
lSI 150.340 1.0 .508.260 1 kHz SFB 123 12000 29.9 .114 .050 .260 1 kHz 

SFB 181 180.362 .95 .SOB 260 1 kHz SFB 153 15000 42.5 .098 .039 .260 1 kHz 
SF8 221 220 .430 .86 .SOB.260 1 kHz SFB 183 18000 48.3 .091 .039 .260 1 kHz 
SFB 271 270 .557 .77 .400.260 1 kHz 

"HCS" SERIES "HCL" SERIES 

r- LEADS TINNED -1-
.50 TYP. 

TO lit, OF BOc)y---t1 
AND CENTERED 50 TVP 

--L 

RADIAL LEAD HASH CHOKES 
WOUND ON .250 x 1.00 

FERRITE RODS 

wtLeo .... 
HCS 100 10 .016 10.00 .260 

LoR ... , 
DIll. Dill. - .... 
050 590 

.....l 

RADIAL LEAD HASH CHOKES 
WOUND ON .250 I( 1 50 

FERRITE RODS 

-A.D.C. CurNnI LNd 
WILCO L Ohm.......... SpM:int 
P81111 IItI II...... T 

Lead Body 
Uta. 01 •. 
.... Moo 

HCL 101 100 061 8.00 , 143 .050 590 

1""":::5:..2OD=r-.:20"'4-".0:.:,1:...' +--:...".:.00"-1f-'::560::.....-t".050:::..j-.::5"l:!.j HCL 201 200 .110 6.00 

",""=.5=-=:300+...:30"",+-".02=-' t-_"-,.00'--1f-'.:.,61",0--+...:0",5O+.,,,59O"-l HCL 301 300 .140 5.00 

1103 039 550 

1.1045 030 .550 

1"""=S:..::500=t-..:.50"'4-".04:.:3=-t-........:''''.00''-1f-'.::62:.:5--t.::.039=-j-.:::550=-J HCL 401 400 .167 4.00 

"""=S",'0;",1t-,00"-1,,,.;.086=t-_6_.00_t-_.'56550=--+·.030030=+-,·.:4 HCt""l ~~ : :23'~ : 0000 

775 030 600 

.880 030 600 

1';:=S"':;"':+-':"-1",.;.",::c-'t-",.;::..::"--t-cc..620=--+.030=r:;4 HCL:' ;;: 257 4.00 
1.080 030 600 

1115 030 600 

~""=S.!;25:':1.L..!:2S0=...J"";'.:!'''::..I....,-.:::.00=-!.....::....':::50:....J",,;0:::30::...L''''roo:::..J HCL 801 800 .291 4.00 1.285 .030.600 

L = ~ 15% @ 1KHz Measured with 
zero D.C. current 

OPTIONS AVAILABLE: 

• Intermediate values 

• Shrink tube sleeving 

• Formed leads 
• Tight "L" tolerances 

Compact size and pretinned leads for 
fast & easy PCB insertion in: 

• Filters for switching regulators 

• SCRfTRIAC control circuits 
• Power supplies 
• Hash filters 
• RF circuits 

"LFB" SERIES· LARGE FERRITE Bobbin Coils 

• Leads No. 20 Tinned Copper 1 .5" long 

• Coils Finished w~h Polyolifin Shrink Tube 

• Nonstandard Values Available 

• Saturation Current Lowers Inductance 5% 

I 

WLCO DIA. TEST WlLCQ 
L A.D.C. s.tur.tIon AIIPS I 

(IlHI OHMS eu"'" ~ OlA. ' rEST 
- IS"" IIAX. (DC AMPS) AMI", NOlI. FRED. PART. NOM. FReO. PART. 

lFB 39G 4~' 00 ... ' .i ', 53 .• 5 '.0 450 1 kHz lFB 681 680 .420 1.05 1.0 450 1 kHz 

~lEFB~4~'GItH=EmE~EE~33'~50~'~k~H'ij LFB 821 820 548 .97 0.8 4501kHz f:~:= :: I b~ ~~:: ::~ ::: :~: "~",~:~~~~~t-:;:~::;:00ct-.,,:.,,,51-_.~~~C--':-';:~';::""'+:~- .:.;~~ 
lFBB2G 82 013 989 40 450 1kHz lFBI52 1500 1.04 70 0.6 450 1kHz 
LFB \00 10 017 870 4 a 450 1 kHz LFB 182 1800 1 18 64 0.6 4SC 1 kHz 
LFBI20 12 019-+. ~Zl 4.0 450 1kHz lFB222 2200 1.56 58 OS 450 1kHz 
LFB 150 15 022 7 34 4.0 450 1 kHz lFB 272 2700 2.06 53 04 450 1 kHz 
LFB 180 18 I 023 6.64 40 450 1 kHz LFB332 3300 2.53 47 0.4 _450 I kHz 
lFB 220 22 026 6.07 40 450 1 kHz lFB 392 3900 2.75 43 04 450 I kHz 
LFB270 27 027 5.36 4.0 450 I kHz LFB472 4700 3.19 39 04 450 I kHz 
LFB 330 33 032 4.82 4.0 450 t kHz LFB 562 5600 3.92 .359 .315 450 1 kHz 
lF8390 39 033 4.36 40 450 '_kHz LFB 682 6800 5.69 .322 .250 450 1 kHz 
lFB 470 47 035 398 4,0 450 1 kHz LFB 822 8200 6.32 .293 .250 450 1 kHz 
LFB 560 56 037 366 3.2 450 1 ~z LFB 103 10000 7.30 .266 .250 450 1 kHz. 
LFB 680 68 047 331 25 450 1 kHz LFB 123 12000 9.21 .241 .200 450 1 kHz 

~::~~j 1~ .: ;.~ ~~ :~; :~: ~;:~:!: ~~:: :~;.: : :~;:: 
LFB121 120 090 254 16 450 1kHz LFB223 22000 218 .180 125 450 1kHz 
LFB 151 150 .107 2.22 1.6 .450 1 kHz LFB273 27000 22.7 .162 .125 450 I kHz 
LFB 181 180 123 1.98 1.6 450' kHz LFB 333 33000 257 .146 125 450 1 kHz 

ttlEFB~2~2~' ~22~0=f~I50lt3IJ"EE±11633'~50~'~k~Hzij ~l~FB~3~93m39000;1E3~1~":E=1~3!~33·'~002=45O I kHz ~FB271 270 .162 163 16 .450 1kHz LFB473 47000 36.1 122 100 450 1kHz 
LFB 331 330 .183 1.51 ~.!.- 450 1 kHz LFB S63 56000 409 112 100 ___ 450 1 kHz 
LFB 391 390 212 1.39 1 6 450 1 kHz lFB 683 68000 573 101 082 I 450 1 kHz 
l~~ .. 471 470 281 124 12 450 1 kH~ LFB823 82000 793 090 065i 450 1 kHz 
lFB 561 560 .380 1.17 10- 450 1 kHz LFB 104 100000 897 oal 065 450 1 kHz 

" ITS" SERIES • SMAll TOROIDAL INDUCTORS 

~ • ACTU", SO'E • 

• The Toroidal core design produces a closed magnetic field resulting 

in low EM!. 
TYPICAL APPLICATIONS: 

• Switching Power Supplies 
• Hash Filters 

WILCO 
PART 

NUMBER 
IUIDG 
ITSnG 
1T5ISG 
IT$I.G 
ITS22G 
ITS27G 

ITSnG 
ITS39G 
1T547G 
ITSS'G 
ITWG 
ITSl2G 
1T5IGO 
ITSl20 
IT$I50 
ITSIU 
rrsm 
ITS270 
ITSJ30 

ITS'" 
ITS470 
ITSS60 
IT .... 
ITSIlO 
ITSIOI 
IUI21 
ITSUI 

ITSI" 
ITS221 
ITS271 

ITS33' 
ITSl" 
ITS41l 
ITSS61 

ITS'8' 
ITSI21 
ITSla2 

l u. 
:In", 

I 
1.2 
I.S 
I.' 
U 
2.' .., ... .. , 
S.' 
6.' 
'.2 

" 12 
IS 
11 
n 
27 
33 

" 47 .. .. 
12 
100 

'" 15' 
110 

220 
270 

23' 
'" .70 
'" 6., 
.20 
100' 

MAX 
RDC 

(OHMS) .... .... .... .... ... , ... , .... 
.,oo 
." 
.011 

.012 

.013 

.014 

.011 
.02 

.'" 

.02' 

.035 

." . a.s 
.120 
.125 .... 
.22l 
.331 

AD2 
•• 79 

.583 .... .... 
.731 
.6" .... 
1.01 

1.22 

us 

RATED 
DC 

AMPS 

" " " " " " " " " 

•• S 
S.S 

S.S 

3.' 
•• S 

I.S 

I.S 

I.S 
I.S 

• Output Chokes 
• EMIIRFf Filtering 

00 
(NOM) 

.51 

.51 

.51 

.51 

.51 

.51 

.51 

.51 

... ... ... ... ... ... ... ... ... ... ... ... 

.56 

.56 ... 

.56 ... 

.56 

.56 

.56 ... ... 

.56 

.56 ... 
.56 ... 
.56 

10 
(NOMI 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.22 

.22 

.22 

.22 

.n 

.n 

.n 

.22 

.22 

.22 

.22 

.22 

.22 
.23 

.23 
.23 

.23 

.2l 

.2l 

.2l 

.2l ... 

.23 

.2l 

.2l 
.23 

.23 

.2l 

.23 

• (NOM) 

.m 

.262 

.2'2 

.262 

.2.2 

.2.2 

.m 

.2" 
.21 
.21 
.21 
.21 
.21 
.21 
.21 
.21 
.21 
.21 
.21 
.21 
.21 .,. .,. .,. .,. 
.,. .,. .,. .,. .,. 
.,. .,. 
.,. 

• Inductance measured@ 1khz with zero DC current 
• Toroids are self leaded for PCB insertion 

LEAD 
LENGTH 
(NOM) 

.S 

.S 

.S 

.S 

.S 

.S 

.S 

.S 

.S 

.S 

.S 

.S 

.S 

.S 

.S 

.S 

.S 

.S 

.S 

Options Available: • Intermediate Values. Custom Mounts. Encapsulation 

WILCO CORPORATION 
6451 SAGUARO COURT 317-293-9300 INDIANAPOLIS, IN 46268 

FAX 317 I. 293-9462 
EEM 1991 For manufacturers' sales offices, see yellow pages A·1281 



1800 COILS, CHOKES, & INDuctORS 1800 

"CC" SERIES • EPOXY CONFORMAL COATED INDUCTORS • RF CHOKES 
FEA lURES • Equivalent in Quality to Molded Chokes-at a Lower Price 

• Same Electrical Characteristics as Many Standard Molded Lines 
• Superior Environmental & Mechanical Protection 
• Uniform Coating is Excellent for Automatic Insertion 
• Custom Designs Available Upon Request 

CC1 1- ,330 MAX -I CC3 1- .440 MAX -I 
I 

1P====""'===- .190 M{'X 

CC1 Series 
WILCO 
PART L Q 

NUMBER uh Min 

CCHOS 0.10 40 

CCH2S 0.12 40 

CCHSS 0.15 38 

CC1·18S 0.18 35 

CC1·22S 0.22 33 

CC1·27S 0.27 33 

CC1·33S 0.33 30 

CC1·39S 0.39 30 

CC1·47S 0.47 30 

CC1·56S 0.56. 30 

CC1·68S 0.68 28 

CC1·62S 0 .. 62 28 

CCHOG 1.00 25 

CCH2G 1.20 25 

CCH5G 1.50 28 

CC1·18G 1.80 30 

CC1·22G 2.20 30 

CC1·27G 2.70 37 

CC1·33G 3.30 45 

CC1·39G 3.90 45 

CC1·47G 4.70 45 

CC1·58G 5.60 50 

CC1·68G 6.80 50 

CC1·82G 8.20 55 

CCHOO 10.0 55 

CC1·120 12.0 45 

CCH50 15.0 40 

CC1-180 18.0 50 

CC1·220 22.0 50 

CC1·270 27.0 50 

TOL. of 0,1 uh to ,82 uh = +1-15% 
1,Q lih to 27 uh = +1-10% 

Te.I DCR I,de 
Freq. Max Max 
MHz (Ohms) MA 

25 0.08 1350 

25 0.09 1270 

25 0.10 1200 

25 0.12 1105 

25 0.14 1025 

25 0.16 960 

25 0.22 815 

25 0.30 700 

25 0.35 650 

25 0.50 545 

25 0.60 495 

25 0.85 415 

25 1.00 385 

7.9 0.18 590 

7.9 0.22 535 

7.9 0.30 455 

7.9 0.40 395 

7.9 0.55 355 

7.9 0.85 270 

7.9 1.00 250 

7.9 1.20 230 

7.9 1 .. 80 185 

7.9 2.00 175 

7.9 2.70 155 

7.9 3.70 130 

2.5 2.70 155 

2.5 2.80 150 

2.5 3.10 145 

2.5 3.30 140 

2.5 3.50 135 

COMMERCIAL & INDUSTRIAL APPLICATIONS 
AVAILABLE IN BULK OR TAPED AND REELED 

CC3 Series 
WILCO 
PART L 

NUMBER uh 

CC3-15S 0.15 

CC3·22S 0.22 

CC3·33S 0.33 

CC3·47S 0.47 

CC3·58S 0.56 

CC3·68S 0.68 

CC3·82S 0.82 

CC3·1OG 1.00 

CC3·12G 1.20 

CC3·15G 1.50 

CC3·18G 1.60 

CC3·22G 2.20 

CC3·27G 2.70 

CC3·33G 3.30 

CC3·39G 3.90 

CC3·47G 4.70 

CC3·56G 5.60 

CC3·68G 6.80 

CC3·82G 8.20 

CC3·100 10.0 

CC3-120 12.0 

CC3·150 1'5.0 

CC3·180 18.0 

CC3·220 22.0 

CC3·270 27.0 

CC3·330 33.0 

CC3·360 36.0 

CC3·390 39.0 

.CC3·430 43.0 

CC3·470 47.0 

CC3·51 0 51.0 

CC3·560 56.0 

CC3·620 62.0 

CC3·680 88.0 

CC3·.750 75.0 

CC.3.;~20 82.0 

cca:910 91.0 

CC;3·101 100 

WILCO CORPORA liON 

Q 
Min 

50 

50 

45 

45 

50 

50 

50 

50 

33 

33 

33 

33 

33 

33 

33 

33 

45 

50 

50 

55 

65 

65 

75 

75 

80 

65 

60. 

60 

60 

55 

55 

55 

55 

55 

55 

50 

50 

50 

Tol, of ,15 uh to .82 uh = +1-15'10 
1.0 uh 10 100 uh = +1-10'10 

Test DCR I,de 
Freq. Max Max 
MHz (Ohms) MA 

25 .030 2450 

25 .055 1810 

25 .090 1400 

25 .120 1225 

25 .135 1150 

25 .150 1""100 

25 .220 900 

25 .290 78.5 

25 .420 650 

25 .500 600 

25 .650 525 

7.9 .950 435 

7.9 1.20 385 

7.9 2.00 300 

7.9 2.30 280 

7.9 2.80 280 

7.9 .320 495 

7.9 .500 395 

7.9 .600 360 

7.9 .900 290 

7.9 1.10 265 

7.9 1.40 240 

7.9 2.25 185 

2.5 2.50 175 

2.5 2.60 170 

2.5 3.00 165 

2.5 2.50 180 

2.5 2.60 176 

2.5 2.70 172 

2.5 2.75 170 

2.5 2.85 167 

2.5 3.00 164 

2.5 3.15 160 

2.5 3.30 155 

2.5 3.70 147 

2.5 3.90 143 

2.5 4.30 136 

0.79 4.50 133 

6451 SAGUARO COURT 317-293-9300 INDIANAPOLIS, IN 46268 
FAX 317 I 293-9462 
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1800 COILS, CHOKES, & INDUCTORS 1800 

"Ml" SERIES MINIATURE lAYER Choke COils "MP" SERIES • MULTI·PI Choke Coils 

All choke coils in this series are wound on .095xY. size forms. 
Leads are of No.21 tinned wire. Values from .68 uh to 5.6 uh 
are wound on phenolic forms. Values from 6.8 uh to 33 uh are 
wound on iron core forms. Tolerances are ± 15% for ML 105 
through ML82S: ± 10% from ML 1 OG through ML270. All 
units are impregnated with thermosetting varnish and are EIA 
color coded. 

• Yo WAn RESISTOR SIZE CHOKES • 

========~====== 

WlLCD L 
PART. "" 

ILSIrIos 
ML IDS .10 
ML 12S .12 
MI. ISS .15 
ML lBS .18 
ML 22S .22 
ML 27S .27 
ML 33S .33 

ML 398 .39 
ML 478 .47 
MLse8 .5B 
ML 66S .B8 

MI. 828 .82 
ML 100 1.0 
ML 120 1.2 
ML 150 1.5 
ML 180 1.8 
ML 220 2.2 
ML 270 2.7 

ML 330 3.3 
ML 380 3.8 
ML 470 4.7 

ML58G 5.8 
ML 68G 8.8 
ML 820 8.2 

ML 100 10 
ML 120 12 
ML 150 15 
ML 220 22 
ML 270 27 

Q 
NOlI. 

47 
48 
44 

48 
44 

44 

45 
43 
44 

41.8 
45.8 
30.3 
30.1 
31.3 
31.0 
32.1 
32.3 
33.3 
34.4 
33.5 
32.1 
42.7 
40.8 
38.1 
82.5 
84.5 
83.2 

".8 

S.RI. 
NOlI. 
IIIH~ 

750+ 

712 
607 
541 
475 
428 
410 
367 
365 
308 

278 
253 

234 
'208 

187 

lB8 

153 
137 
128 
114 
106 
54.0 
48.8 

".8 
40.3 
38.5 
28.2 
27.0 

R.D.C. 
OIIMs 
NOlI. 
.DB 
.07 
.08 
.09 
.09 
.13 
.14 
.18 
.21 
.24 

.25 
• 32 
• 33 

.42 

.58 

.B8 

1.17 
1.42 

2.B8 
2.82 
3.44 
3.82 
.43 

.58 

.72 
1.18 
1.43 

3.11 
3.54 

I 
iliA) 
MAX. 
1824 
1824 
1824 

1379 
1490 
1154 
1054 
875 
812 

1012 

842 
816 

835 
583 
479 
443 

337 

308 
223 
214 
187 

557 
488 

430 
338 
300 
207 
184 

DIA. 
NOlI. 

.107 

.109 

.111 

.107 

.111 

.107 

.107 

.107 

.107 

.111 

.108 

.108 

.108 

.104 

.102 

.100 

.11M 

.100 

TEST 
FREO. 
(MH~ 
25 

7.9 

2.5 

These Coils use 3- Pi Universal windings to 
insure low distributed capacity and High "Q". 

W ILeo 

PART NO, 

MPIOI 

MPI5I 

MP241 

MP]" 
MPSSI 

MP'21 
MPnl 
MPl02 
MP1SJ 
MP242 

MP]'2 

MPSU 

MP10l 
MP2Sl 
MPm 

L:tS% 

uH 

'00 
,so , .. 
,to 
ss. ... 
7" 
'000 .... .... 
3tOO .... .... 
" .. , .... 
lSDOD ..... 

Q 

IMINI .. 
u 
50 
57 
so 

" 50 

" 12 .. 
" .. .. 
" '01 

". 
'" 

TEST 
FREQ. 
MH. 

.79 

.70 

.79 

.79 
• 79 

.70 

.70 

.IS 

.IS 

.IS 
• 2S ... ... 
.n 

• 01' 
.0,. 
.07' 

Leads: 1.5 inch. AWG 20 TCW 
Coils finished with Thermosetting Varnish 

S.R.F. 
MIN. 
MH. 

" ... 
7.' 
S .• ... 
'.S 
• ... .., 
, .. ,., 
... 
.71 

•• 7 

." 

ROC 
OHMS 
(MAXI ... 

I.' 

" IJ .. 
" I.' 

" IS 

2D .. 
37 .. 
JI 

12 
127 

, 
MA 

(MAXI , .. , .. , .. 
'60 , .. , .. 
'60 
'60 
'60 
'60 
'" , .. 
'DO 
'DO , .. .. 
OS 

COIL 

DIA. ... ... ... .. 
. . 
. .. ... ... ... 
u ... 

.59 

.SJ 

. .. ... 

.SJ 

.OJ 

CORE CORE 

LENGTH MATERIAL 

.n Phenolic 

.75 Phenolic 

.75 Phenolic 

.15 Phenoltc 

.15 Phenolic 

.75 Phenolic 

.15 Phenolic 
.• 75 Powdered Iron 
.'7$ Powdered Iron 
.115 Powdered Iron 

.'15 Powdl'rftd Iron 

.'75 Powdered Iron 

.175 Powdered Iron 

.• 15 Ferrite 

.175 Ferrill' 

.175 hrrite 

"W" SERIES Single Layer Choke Coils 
SolenOid Type 

"LF" SERIES • HIGH CURRENT HASH CHOKES 

All choke coils in this series are wound on .156x% size forms. Leads are of No. 20 
tinned wire. Values from 1 uh to 18 uh are wound on phenolic forms. Values from 22 
uh to 100 uh are wound on iron core forms. Tolerances are ± 20% for W10G 
through W22G: ± 10% from W27G through W1 01. All units are impregnated with 
thermosetting varnish and are EIA color coded. 

WILCO 
PART. 

==~~=== 
L 
uh 

Q 
NOM. 

R.D.C. 
OHM. 
NOM. 

COLOR I 
CODE (MAl 

... X 

OtA. TEST 
NOM. FREQ 

(MHz) 

A 

W10G '.0 
W12G '.2 
W 1SG '.$ 

5.R.F, 
NOM. 
IMHZ) 

45 238 
45 218 

'$ 200 

.11 

.• 2 ... 
Sr elk Gld 1965 

Or Ad Gld 1882 

Sr Gt Gld 1742 

119 7.90 
.179 

.179 

~!llllllllfjf 
W18G 1.8 45 180 .24 BrGryGld 1330 .115 

W 22 G' 2.2 45 165 .26 Ad Rd Gid 1218 .115 
W 21 G 2.7 45 149 .34 Rd VI Gld 1118 .175 
W 33 G 3.3 45 136 .52 Of Of Old 904 .172 
W 39G 3.9 45 127 .61 0, Wh Gld 835 .172 
W47G 4.7 50 114 .80 YelViGld 729 .170 
W 56 G 5.6 50 104 1.15 GI Blu Gld 608 .170 
W68G 6.8 50 94.8 1.35 BluGryGld 561 .169 
W 82 G 8.2 50 86.1 1.75. Gry Ad Gld 493 .'68 
W 100 10 50 78.5 2.50 BI Blk BIll. 412 .167 
W 120 12 30 71.6 2.90 Sf Rd Blk 383 .166 2.50 
IN 150 15 30 63.9 5.10 Sr Gr Blk 288 .165 
W 180 18 30 57.5 1i.60 Sf GfY BIll. 254 .164 

W 220 22 85 36.1 1.10 Rd Rd BIll. 622 .170 
W 270 27 80 33.2 1.22 Rd VI Blk 590 .169 

W 330 33 80 30.6 1.38 Ot Or BIll. 555 .169 
W 390 39 90 26.6 2.04 Ot Wh SIll. 456 .167 

IN 680 68 90 21.6 3.00 Blu Gry SIll. 376 .166 
IN 820 82 100 19.0 4.70 Gry Rd BIll. 300 165 
W 101 100 100 17.8 5.40 Bf 8111. 81 280 .165 

WILCO 
Part # 

IF 335G 
lF49G 
LF 88G 

lF40G 

IF 400 
IF 880 
IF 101 
IF 125 
IF 251 
IF S01 

IF 102 

8.8 

40 
68 

100 
125 
250 
500 

1000 

10 .56 16 AWG 1.25 
.0.2 8 .38 20 AWG 1.25 

MEASURED ON 1KHz BRIDGE 
.082 .31 20 AWG 1.25 
.054 .56 20 AWG 1.25 
.216 .38 20 .\WG 1.25 
.08 3.5 .5 20AWG 1.25 
.17 2.5 .44 20AWG 1.25 
.26 .56 20 AWG 1.25 
.55 .5 20 AWG 1.25 

WILCO CORPORATION 

IRON 
IRON 

1.25 A IRON 
1.00 B FERRITE 

1.25 c FERRITE 

1.25 o 
1.25 
1.25 o 
1.25 o 
1.25 o 
1.25 o 

6451 SAGUARO COURT 317-293-9300 INDIANAPOLIS, IN 46268 
FAX 317 I 293-9462 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1283 
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STILL: 

YOUR FIRST LINE OF DEFENSE AGAINST Ell 
Fair-Rite EMI Suppressor Components 

Faster clock speeds ... more EMI. 

R -Ferrite suppressor elements 
~(AKA "shield beads") 

Supplied for Prototyping in: 

1. Expanded Cable and Connector EMI Suppressor Kit, 
(Part 0199000005) - Illustrated at right 

2. Bead, Balun & Broadband Kit, (Part 0199000001). 
The Industry Original - 34 different smaller beads. 

3~ Bead-on-Lead Kit (Part 0199000007). 
Single and mUlti-turn - 68 to 680 Ohms Z. 

And Fair-Rite adds more "firsts" to the line of 
shield beads: 

• PC Beads - six and eight hole high-impedance 
elements for printed circuit boards - on .100" 
and .300" centers. (photo, bottom left). 

• Nylon 6/6 cases with flat cable beads for 
20, 40 and 60 conductor cable sizes. 
(See photo insert, center). 

• SM Beads - Surface Mount Shield Beads. 
Two sizes provide 45 and 90 ohms impedance 
at 100 MHz. (photo, bottom right). 

Contact Fair-Rite, your Number One 'Source for ferrites to eliminate EMI, 
for samples and Technical Bulletins covering the new products. 

• 
A-1284 For manufacturers' sales offices, see yellow pages 

FAX (914) 895-2629 

EEM 1991 
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.-_1111111111 

.l°.!»~t'! 
1111111111 __ " JOBMASTER MAGNETS 

STOCK JOBMAS1ER MAGNETS 

POT MAGNET 

Cat No 

831 

832 

833 

834 

A 
,ns 

15.8 % 

19.0 % 

25.4 Ito 
~~ 

SHALLOW POT MAGNET 

A 
Cat No 

826 

'g 827 9.5 l-i\ 

11.1 

17.5 

20.6. 

27 

35 

19 

28.6 

38 

B 

B 

c 
ins 

Weight 
gr oz 

I ~6 Tapped 28 
Hole 

OBAt6S] 47 

or 100 
10NF 

1% 198 

C Weight 
ins gr 02 

% 3.5 ~ 14 U 

1~ 4.7 }{6 50 1% 

C 0 Weight ~ 
828 

.~C~a~'~No~-=~~m~s __ ~ __ ~ __ ~ __ ~'ns~~~~ __ ~g~r~o~z B Ie 
POCKET MAGNET A 

802 25.4 6.35?i 7.9 }f6 7.9 7f6 28.3 

BUTTON MAGNET 

A B C Weighl 

821 9.5 \ _____ '2~.7 __ ~'~ ____ ~4.~4 __ ~"i~. ____ '~O ___ '., 

28 

15.9 25.4 56 

824 25.4 6.4 1\1 113 

MAJOR MAGNET 

A BCD E Weight 
C;1I No mm 105 mm In~s-=~~-=~~~~-=~~gr~o~, 

103 4 11(, 14 2835 100 

1-800-642-1400 

Micropower Gaussmeter 

• 0.25% ±1 digit accuracy all ranges 
• Automatic low battery warning, 100 hrs. 

life, 9V battery 
• No reference magnets required ... 

precalibrated probes 
• Calfunctionforspecial or custom probes 
• Calibrated analog output 200mV Full 

scale 
• Front panel calibration and set-up 
• Touch keyboard controls 
• Display lighting 
• Incremental/expanded scale operation. 

Null out up to ±4 kG 
• Millitesia version available, at no extra 

cost 
• Easy zeroing with three well balanced 

controls 
• 3ft. cable 
• Rugged ABS case 
• January 1990 price: $353.00 + Probes 
• Probes for every application available at 

low cost 
• Duracell battery included 

• THE lATEST IN RARE EARTH MAGNETS 
•... NEODYMIUM IRON BORON AND 
SAMARIUM COBALT MAGNETS IN STOCK. 

• VIEWING PAPER FOR VISUALIZING MAG
NETIC FIELDS. 

• JOBMASTER MAINTAINS AN EXTENSIVE 
STOCK OF MAGNETS, ELECTROMAGNETS, 
AND RElATED COMPONENTS. 

• CALL OR WRITE FOR CATALOG 

Toll free call 80G-642-1400 
Fax # 301-521-5461 
In Canada call 416-897-1380 

dOBMASTER CORPORATION 
P.O. Drawer 207 E. 
Randallstown, Maryland 21133 
Phone: (301) 655-1400 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1285 



1850 CORES, MAGNETS, & FERRITES 

Philips Components 
Discrete Products Division 
A North American Philips Company 

SHIELDING BEADS 
Ferrite shielding beads offer a convenient, simple and 
inexpensive solution for obtaining RF attenuation and 
suppression of undesirable high frequency oscillations 
without an attendant saorifice in DC or low-frequency 
power. 
Shielding beads are made in different materials. The 
material selection is determined QY the desired impe
dance levels at the frequency of interest. As is evident 
from Figure 1, for frequencies up to 20 MHz, the 3E2A 
bead will provide more attenuation than an equivalent 
bead in 38 material. 8y using more than one bead, the 
impedance will increase at close to the same ratio as the 
increase in beads. Combining beads of different materi
als can lead to improved frequency response, See Fig
ure 3 for a combination of a 3E2A and a 48 bead. 
The beads 56 590 65 in 3E2A, 38, 4A, 4A6 and 48 mate
rial can also be supplied on wire, taped and reeled. 

MATERIAL CHARACTERISTICS 
3E2A 3B 

Initial Permeability (~,) 5000 900 

Saturation Flux Density (8s) 
at H=10 Oersted, 25°C' 3700 3400 

Curie Temperature (Te) ~170 ~150 

DC ReSistivity >10 >20 

Part No. Core ID Material 
56 590 65-3E2A 3E2A 
5659065-38 38 

4A 

600 

2900 

~125 

>10' 

5659065-4A 4A .051 ± .004 
56 590 65-4A6 4A6 
5659065-48 48 
K500100-38 38 .063 ±.004 
5639031-48 48 
28065-48 48 
28565-48 48 

14--+t-.138±.OO8 

Figure A 

.220 ± .012 -t1------<~ 

Figure B 

FigureC 

4A6 4B 381 

1000 250 4000 

3800 3300 3600 

~150 ~250 ~125 

>10' >10' >10 

LTH Fig. 

.128 ± .010 A 

.128 + .010 A 
See Figure 8. 

.315 ± .012 C 

.551 ± .016 C 

1850 

SHIELDING 
BEADS 

n LTH 

~ 

r·472±.016i 

.. 

482 6B1 

700 250 

3000 3300 gauss 

~125 ~250 °C 

>10' >1(1' Q-Cm 

5083 Kings Highway, Saugerties, N.Y. 124n, 914/246-2811, FAX: 914/246-0486 
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Philips Components 
Discrete Products Division 
A North American Philips Company 

20 

18 

16 

14 

iD 12 :s 
CD z 10 a: 
::; 
« 8 
0 

6 

2 

r-- 4A6 

6-~ ~ 
f7'" 4A 

......... 
......... ......... 

~6 
H 4B ;:-0....;; ~ 

.......... ~ 4A-

I ......... 4fi'!"! I ~ 

. 
50 100 150 200 250 300 

FREQUENCY (MHz) 

iD :s 
CD 
;;:; 
a. 
~ 
0 

60 

50 

40 

30 

20 

10 

0 40 

[]f" V. V.' C R, 

80 120 160 200 
FREQUENCY (MHz) 

Insertion loss in a 60 ohm circuit from a 
2.4-inch length of beads 

Typical damping curves for three 56 590 65/36 beads 
with additional parallel ceramic capacitor. 

Typical impedance vs. frequency curves for the 56 590 65 beads. 

70 

60 

50 

40 

Z{!l) 

30 

20 

10 

./ 

./ 

"'"-

./ ./ 

" 
~ 

70 
56 590 65 BEAD 

60 

50 

3B 40 

....... ~ 
Z{U) 

30 
3E2A 

20 

10 

~ 
~ 

..... ...... - ~ 

1850 

SHIELDING 
BEADS 

56 590 65 BEAD 

I , 

I 

4k 
......,.-

L 4A 

~ 

10 HlO 1000 10 100 1000 
FREQUENCY (MHz) FREQUENCY (MHz) 

Figure 1 Figure 2 

70 
I .A"" 

A 
~E2~&lB 

60 

50 
./ 

40 

Z(U) i"""4A6 

I' ./ 
30 

I' ./ 
V 

20 

i-' 
i-"'" 

10 

10 100 1000 
FREOUENCY (MHz) 

Figure 3 
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1850 CORES, MAGNETS, & FERRITES 

Philips Components 
Discrete Products Division 
A North American Philips Company 

SHIELDING BEADS 
A new line of shielding beads with a guaranteed speci
fied performance over a wide frequency range. Parts 
listed in table are organized by increasing hole diameter. 

Pari No. 00 10 

30704-351 .118 ± .008 .031 ± .003 

50704-3S1 .197 ± .008 .031 ± .003 

30710-351 .118 ± .008 .031 ± .003 

50710-3S1 .197 ± .008 .031 ± .003 

31004-351 .118 ± .OOS .042 ±.003 

31 01 0-3S1 .118 ± .OOS .042 ± .003 

51504-3S1 .197 ± .OOS .062 ± .003 

51510-3S1 .197 ± .OOS .062 ± .003 

52004-3S1 .197 ± .008 .083 ± .004 

52010-3S1 .197 ± .008 .083 ± .004 

30704-4S2 .~18 ± .008 .031 ± .003 

50704-4S2 .197 ± ,008 .031 ± :003 

30710-4S2 .118 ± .008 .031 ± .003 

50710-4S2 .197 ± .008 .031 ± .003 

31004-482 .118 ± .OOS .042 ± .003 

31010-4S2 .118 ± .OOS .042 ± .003 

51504-4S2 .197 ± .008 .062 ±.003 

81504-482 .315 ± .OOS .062 ± .003 

51510-482 .197 ± .OOS .062 ± .003 

81510-4S2 .315 ± .OOS .062 ± .003 

52004-482 .197 ± .008 .083 ±.004 

82004-482 .315 ± .008 .083 ± .004 

52010-482 .197 ± .008 .OS3 ± .004 

82010-482 .315 ± .008 .OS3 ±.004 

83004-4S2 .315 ± .008 .118 ± .008 

83010-4S2 .315 ± .008 .118 ± .008 
• Part number includes core material designation. 

LTH 
1 

.157 ± .008 19 

.157 ± .OOS 27 

.394 ± .012 58 

.394 ± .012 70 

'.157 ± .OOS 14 

.394 ± .012 33 

.157 ±,008 15 

.394 ± .012 40 

.157 ± .008 10 

.394 ± .012 29 

.157 ± .OOS 2 

.157 ± .OOS 5 

.394 ± .012 9 

.394 ± .012 12 

.157 ± .008 3 

.394 ± .012 7 

.157 ± .008 3 

.157 ± .OOS 4 

.394 ± .012 7 

.394 ± .012 10 

.157 ± .008 2 

.157 ± .OOS 4 

.394 ± .012 6 

.394 ± .012 9 

.157 ± .008 2 

.394 ± .012 6 

1850 

SHIELDING 
BEADS 

n lTH 

~ 

Min. Z (0) at Frequency (MHz) 

3 10 30 100 300 

38 39 31 26 23 

52 53 42 36 32 

95 97 77 66 58 

125 128 90 70 50 

29 30 24 20 18 

72 73 58 50 44 

25 32 26 22 20 

72 80 64 55 48 

18 24 20 17 15 

51 61 49 42 37 

8 22 32 50 54 

15 30 44 68 77 

30 55 81 125 135 

40 75 110 170 190 

9 18 25 38 43 

23 43 61 95 107 

10 20 27 41 47 

14 27 38 57 65 

25 45 68 104 116 

34 70 93 145 161 

8 15 20 32 36 

10 20 31 49 55 

15 30 51 80 89 

28 55 77 121 134 

8 15 22 34 38 

20 40 55 85 95 

5083 Kings Highway, Saugerties, N.Y. 12477, 914/246-2811, FAX: 914/246'()486 

For manufacturers' sales offices, see yellow pages EEM1991 



1850 CORES, MAGNETS. & FERRITES 

Philips Components 
Discrete Products Division 
A North American Philips Company 

WIRED BEADS 

1850 

WIRED 
BEADS 

To facilitate the use of ferrite shielding beads with auto
mated component insertion equipment, beads are avail
able assembled on copper wire. 
The beads are cemented onto 22 AWG tinned copper 
wire and taped per EIA Standard RS-296-D. Inside tape 
spacing is 52.4 ± 1.5 mm. Missing component criteria 
per level 1. 

22 AWG-TC WIRE l rlENGTH 

-.-f .138 " .008 

Each 50th bead is identified by a marking of the tape. 
The wired beads, taped, are wound on a reel containing 
a maximum of 3500 beads. 

Part No. 

11413-3E2A 
11413-38 
11413-4A 
11413-4A6 
11413-48 
11418·4A6 
11424-4A6 
11426-4A6 
11430-4A6 
11435-4A6 

16 0 

140 

120 

100 
Z(!!) 

80 

60 

40 
v 

I:/:k;: 
~ ~~ 

20 

=--

EEM 1991 

Core 
Material 

3E2A 
38 
4A 

4A6 
48 

4A6 
4A6 
4A6 
4A6 
4A6 

LTH 13Jo L 
,--

LTH = .300 

V -----r 
/ LTH = .264 

/ --r 
/ i-'LTH = .236 

/ ...--r 
/ / lTH =1~5 
// V --r 
/ Vv LTH .128 
./ V 
'/ Vv 
V:/-

10 100 

Frequency (MHz) 

Bead Min. Z (0) Freq. (MHz) Length 
_128 ± .010 30 10 
_128 ± .010 34 100 
.128±.010 35 100 
.128 + .010 46 100 
.138 ± .010 54 250 
.175±.010 60 100 
_236 + .010 80 100 
_264 ± .015 88 100 
.300 + .015 105 100 
.350 + .015 117 100 

Typical impedance vs. frequency curves for beads in 
4A6 material. 

1000 

I 

5083 Kings Highway, Saugerties, N.Y. 12477,914/246-2811, FAX: 914/246-0486 

For manufacturers' sales offices, see yellow pages 

Bead 
Part No. 

56 590 65-3E2A 
5659065-38 
56 590 65-4A 
56 590 65-4A6 
56 590 65·48 

-
-
-
-
-
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Philips Components 
Discrete Products Division 
A North American Philips Company 

WIDE-BAND CHOKES 
Wide-band chokes are wound 6 hole ferrite slugs, made in 38 
and 48 material, with 1,5,2.5 or 2 x 1.5 turns of tinned copper 
wire. These wide-band chokes are used for interference sup
pression in a multitude of applications; 
Figure 1 shows the performance curves of these choke types. 
Above approximately 60 MHz, the impedance is substantially 
resistive and nearly constant. The wideband chokes may be 
used with small ceramic capacitors. The self resonance of the 
capacitor will provide additional attenuation. See Figure 2 
below. The influence of a DC bias upon the performance is 
shown for the 2.5 turn chokes in Figures 3 and 4. 
Note that where twin leads are accessible, double chokes (2 x 
1.5 turns) may be used to take advantage of the mutual induc
tance. 

Part No. Core No. of Min. Z (0) Material Turns 
VK 21107-3B 3B -
VK 21117-4B 4B -
VK 20009-3B 3B 11k 
VK 20019-4B 4B 11k 
VK 2oo10-3B 3B 21k 
VK 2oo20-4B 4B 21k 
VK 20011-3B 3B 2 x 1112 
VK20021-4B 4B 2 x 11k 

'Measured with the two 1'12 turn windings in series. 

2000 

1000 

Z(ll) 
500 

200 

100 

V 

.1 
\r. 

/' 

40 so 

r= 

, 

,- VV'v °tO~4B 
Vl<2001013B 

VK 20019148 

120 160 
FREQUENCY (MHz) 

200 

Figure 1. Impedance curves of wide-band chokes. 

-
-

300 
350 
600 
700 
700* 
800* 

240 

Effect of DC bias upon the damping characteristics of 2'k turn 
chokes. 

~ 
~ 

i 

30 

20 

10 

-VK 2001 (}-3B 

I OA --- J- -P-"" --!- 2A - , .... -~ .... - , - ~ - , -~ -,r ---~ ;-
I 

50 60 70 80 90 100 120 140 160 180 200 
FREQUENCY (MHz) 

Figure 3. 2'k Turn choke, 38 material 

Freq. (MHz) 

-
-
120 
250 

50 
180 
50 

110 

60 

20 

o 
o 

WIDE-BAND 
CHOKES 

22AWGTC 5550 MAX. 

Fig. 

0 
0 
A 
A 
B 
B 
C 
C 

L " 
t~ = 

/ 
L. 

ll.57500.2-J 1.-1575±.2J 
Figure A 

FigureB 

FlgureC 

!"45" 394 +
02°T ·1 

\f-i raJ'-~"'- 23600.012 

- L-----
138 

031 - 004 (6.) 

FigureD 

A F\. I 
BIA' 'J\. 

/IA\/" ~\, " / c~ '" ......... 
'/ / -~ DV r-

./ ~ ./ 
f ./ 

I' , 
~* 

.~ :1 A: c= 15OOpI(VI<2001914B) ~ 
B: C = 1500 pi (VI< 2OO2OI4B) R 
c: C = 550 pf (VK 2OO2OI4B) , T ' 
D: C = 550 pf (VI< 20019/4B) 

40 so 120 160 200 240 
FREQUENCY (MHz) 

Figure 2. Typical damping curves for VK chokes with additional 
parallel ceramic capacitors 

30 
VK 2002(}-48 

I OA 

J~ ...... -I-'""'" -P-"" .... f----3A_ f- i--' ~ r--- ---_ SA 
~ ~ -- i--" - -....-l,.-~ ....... -I-'"": .......-~ 7A --

50 60 70 80 90 100 120 140 160 ISO 200 
FREQUENCY (MHz) 

Figure 4. 2'k Turn choke, 48 material 
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Philips Components 
Discrete Products Division 
A North American Philips Company 

RODS 
Rods are used as a low cost solution in applications where a 
low effective permeability is acceptable. Flux concentrators 
such as antenna's and impeder cores are classical ferrite rod 
applications. However, in power designs, such as output 

* * Part No. Part No. 00 
R210-3B R210-6B1 .078 + .002 
R215-3B R215-6B1 .078 + .002 
R220-3B R220-6B1 .078 + .002 
R315-3B R315-6B1 .117 + .002 
R320-3B R320-6B1 .117 + .002 
R325-3B R325-6B1 .117 + .002 
R415-3B R41S-6B1 .156 + .002 
R420-3B R420-6B1 .156 + .002 
R425-3B R425-6B1 .156+.002 
R520-3B R520-6B1 .196 + .002 
R525-3B R525-6B1 .196 + .002 
R530-38 R530-6B1 .196+.002 
R630-38 R630-6B1 .234 + .003 
R640-3B R640-6B1 .234 + .003 
R650-3B R650-6B1 .234 + .003 
R850-3B R850-6B1 .307 ± .008 

R8150-3B R8150-6B1 .307 + .008 
R8200-3B R8200-6B1 .307 + .OOB 

R10200-3B R10200-6B1 .384 + .010 
'Part number includes core material designation. 

* Part No. 00 LTH ID 
GR6200-3D3 .236 + .OOB 7.87 + .2 .118 
GR6200-3C85 .236 + .OOB 7.87 + .2 .118 
GR8125-3D3 .305 + .010 4.92 ± .15 .118 
GR8200-3C85 .315 + .010 7.87 + .2 .118 

GR10170-3D3 .384 + .010 6.69 + .2 .177 
GR10200-3C85 .394 + .010 7.87 + .2 .177 
GR12170-3D3 .459 + .014 6.69 + .2 .217 
GR12200-3C85 .472 + .014 7.87 + .2 .217 
GR14170-3D3 .547 + .016 6.69 + .2 .256 
GR14200-3C85 .563 + .016 7.87 + .2 .256 

'Part number includes core material designation. "Number of grooves. 

RODS 

chokes and differential-mode chokes, ferrite rods can be used 
as well. 

LTH 
.382 + .012 
.575 ± .016 
.770 + .018 
.575 + .016 
.770 + .018 
.965 + .020 
.575 ± .016 
.770 ± .018 
.965 + .020 
.770 + .018 
.965 ± .020 

1.157 + .024 
1.157 + .024 
1.543 + .032 
1.969 + .040 
1.969 + .040 
5.90 + .12 
7.87+.16 
7.87 + .16 

** GR N 
.024 6 
.024 6 
.024 6 
.024 6 
.024 6 
.024 6 
0.28 8 
0.28 8 
0.31 8 
0.31 8 

.-m
-J 00 1-

+~-~------+ 

l---- LTH .. ~ 

5083 Kings Highway, Saugerties, N.V. 12477,914/246-2811, FAX: 914/246-0486 
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1850 CORES, MAGNETS, & FERRITES 

Philips Components 
Discrete Products Division 
A North American Philips Company 

TUBES 
In many applications ferrite tubes can be used as an 
equivalent for ferrite rods. In addition, the shorter length 
tubes can be used for RFI suppression applications. 

* . * Part No. Part No. Part No. 
T31005-38 T31005-3C85 T31005-681 
T31015-38 T31015-3C85 T31015-681 
T42015-38 T42015.:.3C85 T42015-681 
T42040-38 T42040-3C85 T42040-681 
T52015-38 T52015-3C85 T52015-681 
T52050-38 T52050-3C85 T52050-681 
T63020-38 T63020-3CB5 T63020-681 
T63030-3B T63030-3CB5 T63030-681 
TB4020-38 T84020-3CB5 T84020-6Bl 
T84040-38 T84040-3CB5 TB4040-681 

- TB4200-3CB5 -
T104020-3B T104020-3C85 T104020-681 
T104045-3B T104045-3CB5 T104045-681 

- T1 05200-3CB5 -
Tl07020-3B Tl07020-3C85 Tl07020-681 

'Part number Includes core material designation. 

00 
.133+.005 
.133+.005 
.153 ± .005 
.153 ± .005 
.191 ± .006 
.191 ± .006 
.230 ± .006 
.230 + .006 
.307 + .OOB 
.307 ± .OOB 
.307 ± .OOB 
.384 ± .010 
.3B4 + .010 
.384 + .010 
.384 of .010 

10 
.050 ± .003 
.050 ± .003 
.066 + .003 
.066 ± .003 
.083 ±.004 
.083 + .004 
.122 ± .004 
.122 + .004 
.163 + .006 
.163 ± .006 
.163 ± .006 
.171 + .006 
.171 ± .006 
.205 + .008 
.264 + .008 

5083 Kings Highway, Saugerties, N.Y. 12477, 9141246-2811, FAX: 9141246-0486 
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1850 

TUBES 

LTH 
.191 ± .006 
.575 ± .016 
.575 + .016 

1.543 + .031 
.575 + .016 

1.969 + .040 
.770 ± .018 

1.157 ± .024 
.770 + .01B 

1.543 + .031 
7.B7 + .16 
.770 + .018 

1.736 + .035 
7.B7 ± .16 
.770 ± .018 

EEM 1991 



Thermal Conductivity, 
Material JI (m.K) 

Diamond 658 
BeQ 167 
Graphite 117-200 
Bonded SiC 42 
MgQ 42 
A/2Q3 33 
TiC 33 
BN 28 
Mullite 6.3 
Titania 3.3-4.2 
Porcelain 1.7 
Fused silica glass 1.5 
Soda-lime glass 0.8 
Cast epoxies 0.17-1.3 
Wood 0.5-2.5 
Melamines 0.3-0.7 
Mica 0.3-0.7 
Phenolics (molded) 0.17-0.67 
Polyethylenes 0.33 
Nylons 0.17-0.25 
TFE fluorocarbons 0.25 
Elastomers 0.08-0.17 
Foams 0.003-0.04 



1850 CORES, MAGNETS, & FERRITES 1850 

FERRITE MATERIALS &TDK® 
TDK CORPORATION OF AMERICA 1600 Feeh.",ille Drive. Mount Prospac1. IL 60056. U.S.A. Phone: 708-803-6100 INDIANAPOLIS Phone: 317·e72.()370 NEW YORK Phone: Sl6-625-01S1 LOS ANGELES 
Phone: 213·53_1 DETROIT Phone: 313·462·1210 NEW'JERSEY Phone: 201·738.()O23 BOSTON Phone 508-824-4282 HUNTSVILLE Phone: 205-464-0222 GREENSBORO Phone: 919-292-OO12 DALLAS 
Phone: 214-S06-9800 SAN FRANCISCO Phone; 408-437·956S 
GERMANY ·FRANCE·ITALY .U.K •• KOREA. TAIWAN·HONGKONG.SINGAPORE.11fAlLANDoP.R. OF CHINA.BRAZlL TDK CORPORATION Tokyo. Japan 

For Yoke cores and U cores 

Characteristics" "iac Tc Bms Brms Hcms d 

Material °C G {mT} G {mT} Nm !l·cm g.cm3 

HV22 1800 >200 5100 {510} 1700 {170} 16 30 4.8 

HV38 2300 >200 4800 {480} 1300 {130} 16 50 4.8 

H4M 320 >150 2100 {210} 1500 {150} 40 lOS 4.4 

H4H 500 >150 2800 {280} 1900 {190} 30 lOS 4.7 

"Measured with toroidal cores at room temperature. 

For high frequency inductors 

Charac- Practical Iliac tanJIlliac allr" Bms Tc 0" d" teristics frequency 
Material 

xl0-6 
xl0 6,oC 

glcm3 MHz (+20·C to G ·C g·cm 
+SO·C) 

14 0.1101.5 400+25% <30 (0.1 MHz) 3109 3300 (20 Os) >150 107 5.0 
14N 0.1101.5 300±25% <45 (0.1 MHz) -310 -1 2600 (20 Oe) >150 107 5.1 

ls 0.1101.5 750±25% <15 (0.1 MHz) 1103 3100 (20 De) >120 107 4.9 
lsN 0.1101.5 500±25% <50 (0.1 MHz) -1101 2900 (20 Oe) >100 107 5.1 
lsT 0.1101.5 500±25% <30 (0.1 MHz) -410-1 3000 (20.0s) >120 107 4.9 

Ls 0.01 100.5 1500±25% <10 (0.01 MHz) 1103 2800 (20 Oe) >100 107 4.8 
LsE 0.01100.5 1200±25% <10 (0.01 MHz) 61010 2900 (20 Os) >100 101 4.9 
LsH 0.05100.5 1000±25% <10 (0.05 MHz) 3107 3500 (20 Oe) >150 10' 'i.0 

L7M 0.01 to 0.5 1500+25% <10 (0.01 MHz) 1 to 3 3700 (20 Os) >150 102 4.8 
LsH 0.05 to 1.5 650±25% <15 (0.05 MHz) 10t020 4200 (50 Os) >200 107 5.1 
Lg 0.1 to 1.5 210±25% <40 (0.1 MHz) o to 2 2500 (20 De) >150 107 4.8 
LgH 0.05 to 3 200±25% <35 (0.05 MHz) . 201030 5000 (150 De) >300 107 5.2 
DIB 0.3107.0 200±25% <350 (0.3 MHz) 15 to 35 3100 (20 Oe) >180 10e 5.1 
DIC 0.3107.0 230+25% <350 (0.3 MHz) 301070 3500 (20 Oe) >200 106 5.2 
DIF 0.1102.0 400±25% <400 (0.1 MHz) 151025 3200 (20 Oe) >150 lOe 5.1 
OIL 0.1 to 2.0 350+25% <500 (0.1 MHz) 251035 3500 (20 Oe) >150 105 5.1 
D3B 0.1 to 2.0 300±25% <20 (0.1 MHz) 101030 3300 (20 Oe) >150 10' 4.9 
Da 0.3107.0 200±25% <160 (0.3 MHz) 20 to 50 3700 (20 Oe) >250 107 5.0 
OIC 0.1 to 2.0 250±25% <35 (0.1 MHz) 91015 2900 (20 Oe) >125 107 5.0 
010 0.31015 100+25% <400 (0.3 MHz) 151035 3800 (50 De) >300 105 4.8 
02 0.1 to 5.0 200±25% <25 (0.1 MHz) 251065 3600 (20 De) :>150 107 4.6 
02M 0.1 to 2.0 350+25% <20 (0.1 MHz) 41012 2600 (20 Oe) >150 107 4.7 
OsB 0.4 to 20 100±25% <25 (0.4 MHz) 5 to 12 3400 (50 Os) >300 104 4.7 
OsM 0.4 to 30 90±25% <25 (0.4 MHz) 5 to 13 3200 (50 Os) >300 104 4.7 
MsE 10 to 120 17±25% <450 (10 MHz) 40 to 120 3000 (100 Oe) >300 107 4.6 
MsM 1010120 12+25% <500 (10 MHz) 30 to 90 2400 (100 Oe) >300 107 4.8 
MsN 1010120 12±25% <550 (10 MHz) -101010 2300 (100 Oe) >300 107 4.8 
MeB 0.51020 50+25% <140 (0.5 MHz) 41012 3000 (50 Oe) >300 107 5.1 
MaC 0.51015 70±25% <90 (0.5 MHz) 51015 3600 (50 De) >300 107 4.8 
MaL 0.51015 65±25% <110 (0.5 MHz) 3 to 9 3000 (50 De) >300 107 4.8 
MaN 0.51020 70±25% <130 (0.5 MHz) -3103 3600 (50 Oe) >300 107 4.8 
Mg 0.51030 50±25% <90 (0.5 MHz) 25 to 65 3500 (50 Oe) >300 107 4.B 
MgD 1.01050 55+25% <150 (1.0 MHz) 3010 BO 3900 (50 Oe) >300 107 4.B 
MgE 0.51060 55±25% <150 (0.5 MHz) 3510100 3500 (50 De) >300 107 4.B 
MgM 0.51030 45±25% <130 (0.5 MHz) 51015 3200 (50 Oe) >300 107 4.B 
MgN 0.51030 45±25% <200 (0.5 MHz) -5105 3200 (50 Oe) >300 107 4.7 
MIl 3.010 BO 25±25% <220 (3 MHz) 301070 2900 (50 De) >300 107 4.6 
MIlE 3.01080 30±25% <250 (3 MHz) 4010120 3400 (50 Oe) >300 107 4.7 
MIIM 3.01080 25±25% <200 (3 MHz) 101030 2800 (50 Oe) >300 107 4.6 
F3T 1010120 18±25% <500 (10 MHz) 151025 3100 (100 Oe) >300 107 4.8 
F4N 1010120 12+25% <550 (10 MHz) -5105 2500 (200 Oe) >300 10' 4.7 
FsN 1010120 10±25% <850 (10 MHz) -5105 2200 (200 Oe) >300 10' 4.7 
F6T 10 to 120 7±25% <1000 (10 MHz) -7t07 1900 (200 Oe) >300 10' 4.7 
VIF 10 to 80 17±25% <400 (10 MHz) 2107 2700 (100 Oe) >300 107 4.7 
V2F 101070 30±25% <210 (10 MHz) 251075 3200 (100 De) >300 107 4.8 
VaF 101080 10±25% <500 (10 MHz) -40 to -10 2100 (200 De) >300 107 4.7 
VaN 10 to 80 10±25% <500 (10 MHz) -6510 -35 2100 (200 Oe) >300 107 4.6 
V4F 10 to 200 8±25% <650 (10 MHz) 51015 2100 (200 Oe) >300 107 4.8 
VsF 1010250 9±25% <550 (10 MHz) 251065 1800 (200 Oe) >300 107 4.9 
• Average values 1 gauss: 10 mT.; 1 Oe: 7.95775 x 10 AIm 

A·1294 For manufacturers' sales offices, see yellow pages EEM 1991 
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FERRITE MATERIALS 
TDK CORPORATION OF AMERICA 1600 Feehanville Drive, Mount Prospect, IL 60056, U.S.A. Phone: 708-803-6100 INDIANAPOLIS Phone: 317-872-0370 NEW YORK Phone: SI6-62S-01S1 LOS ANGELES 
Phone: 213-S39-6631 DETROIT Phone: 313-462-1210 NEW JERSEY Phone: 201-736-0023 BOSTON Phone S08-624-4262 HUNTSVILLE Phone: 205-464-0222 GREENSBORO Phone: 919-292-0012 DALLAS 
Phone: 214-506-9800 SAN FRANCISCO Phone: 408-437-9S8S 
GERMANY .FRANCE.ITALY .U.K •• KOREA. T AlWAN.HONGKONG.SINGAPORE. THAILAND. P.R. OF CHINA.BRAZlL TDK CORPORATION Tokyo, Japan 

for industrial use 
Material HSA HSB HSB2 HSC2 HSD HSE HP3 HP4 HP5 H6B 

Initial permeability Iliac 33002:8°% 50002:8°% 7500+25% 10000+30% 15000+30% 18000±30% 3000±20% 4000+20% SOOO+20% 1500±20% 2000±20% 800±20% 

<2.5 . <6.S <6.S <7.0 <15 <3.5 <3.S <3.5 <6 <2.5 <13 

Relative loss factor tanc'5/lliac XlO-6 ~~~HZ) ~g~HZ) (10kHz) (10kHz) (10kHz) (10kHz) (10kHz) (10kHz) (100kHz) (100kHz) (O.SMHz) 

Temperature 
factor of 
permeability 

-30 to 20°C al'r 
o to 20°C 
20 to 5SoC 
20 to 70°C 

Curie temperature 

Saturation flux density 
H -1194A/m (15 Oe) 

Te 

Bms 

(100kHz) (100kHz) 

Xl 0 6 -O_S to 2.0 -O.S to 2.0 0 to 1.8 

-O.S to 2.0 -O.S to 2.0 0 10 1.8 

°C >130 >130 >130 

G 4100 4200 4200 

mT 410 420 420 

-O.Stol.S -1.Sto1.S Ot02.0 
±7.S% 

-O.S to 1.S -0.5 to 2.0 -0.5 to 2.0 ±7.S% 

>120 >120 >IIS >140 

4000 3200 4400 3700 

400 320 440 370 

±10% 

±1O% 

>140 

4000 

400 

±12.S% 

±12.5% 

>140 

4000 

400 

0.8 to 2.0 
0.8 to 2.0 
O.S to 2.0 
0.8 to 2.0 

>130 

3600 

360 

O.S to 2.0 
0.5 to 1.3 
O.S to 1.3 
O.Sto 1.5 

>130 

3S00 

3S0 

<17 
(1 MHz) 

o t02.S 
o to 2.5 
o to 2.S 

>200 

4000 

400 

Remanence Br G 
mT 

1 000 1350 400 900 1000 1200 700 6S0 650 9S0 800 1600 
100 135 40 90 100 120 70 6S 6S 9S 80 160 

Coercivity 

~B 6 
Hysleresis malerial eonstanl "'mc.T'-__ 1_0_-__ <_0...,.S ___ <_0-,-.S ___ <_0 . .,-3 ___ <_0".,...6 ___ :_°"-1':...,: ___ <_1_.0 ___ <_0_.4 ___ <...,0.,-.4 ___ <-,-0._4 ___ .<_0,,',...8 ___ <_0,....3:-__ <_1,....0:-__ 

hlO (~:HZ) (~d~HZ) (~g~HZ) (~ci~HZ) (10kHz) (~ci~z) (~g~HZ) (~g~HZ) (~g~HZ) (~;~HZ) (~~~HZ) (~~~HZ) 
Disaccommodation factor OF Xl0 <3 <3 <3 <2 ~ ~ <3 <3 <3 <3 <3 ~2 
(1 to 10 minutes) 

Resistivity 

Density 

Material 

Initial permeability Iliac 

Relative loss factor tan6Jlliac 

Temperature 
factor of 
permeability 

-30 to 20°C aJlr 
01020°C 
20 to 55°C 
2010 70°C 

!l,m 

g/em3 4.8 

H6H3 

1300±15% 

<1.2 
XlO-6 (100kHz) 

Xl0 6 0.3102.0 
0.5101.1 
O.Slo 2.S 
0.3102.0 

0.1 0.15 0.02 o.OS 0.2 

4.8 4.9 4.9 4.9 S.O 4.8 

2200±20% 2200±20% 4500+~8% 3700+25% 290+~8% 25±20% 

<3.5 <3.0 <4 <12 <28 <ISO 
(100kHz) (100kHz) (100kHz) (100kHz) (IMHz) (10MHz) 

0.4101.2 
0.4101.0 
0.4101.0 
0.4101.0 

-0.6100.6 
-0.6100.6 

<20 <105 <300 
(100kHz) (5MHz) (30MHz) 

0102.5 

-2.5100 

-4.0 to 2.0 

0104.0 

51015 

5 to 15 

0.2 

4.8 

K8 

16 

<150 
(50MHz) 
<250 
(100MHz) 

Curie temperature Te °C >200 >130 >150 >190 >200 >280 >450 >500 

Saturation flux density 
H -1194A/m (15 Oe) 

Remanence 

Coercivity 

Bms 

Br 

He 

~B 

G 

mT 

G 
mT 

Oe 
AIm 

4650 

465 

1000 
100 

0.45 
36 

10-6 <0.12 

3900 

390 

450 
45 

O.IS 
12 

<0.5 

3800 4650 

380 465 

SOD 
80 

0.3 
24 

<0.4 

1100 
110 

0.2 
15.9 

<0.6 

4600 

460 

1500 
150 

0.2 
15.9 

3300 

330 

2500 
250 

1.0 
SO 

2600(800e) 2700 (800e) 

260 270 
(636SA/m) (636SA/m) 

1500 
150 

14 
1110 

1650 
165 

15 
1190 

Hysteresis material constant -------<-4-0---<-5-0---<-4-5---<-30-------------------

h.lO (0.1 MHz) (0.1 MHz) (0.1 MHz) (50kHz) 

Disaccommocfation factor OF Xl0 <5 <2 
(1 to 10 minules) 

Resistivity !l,m 25 8 

Density g/em3 4.8 4.5 

Material characteristics for power supplies 

Material PC30 
Initial permeability 

Amplitude permeability /La 
at 2000 G (2oomT) 
25kHz 

2500±25% 

3200 min. 
3200 min_ 
3200 min. 

<3 

4.6 4.8 

PC40 
2300 ± 25% 

3000 min. 

4.8 

PC50 
1400± 
25% 

Core loss 
at 200 G (200mT) 
sine.wave 

Pc 25°C 130 max} 600 } 130 
60°C 'kW/m3 SO max. at25kHz ~ at 100kHz ~ 
100°C 100 max ~ ~ 

120°C 500 
Saturation flux density Bms 25°C Gauss 5100 5100 
at150e(1194A1m) mT 510 510 

Remanence 

Coercivity 

BOoC Gauss 4500 4500 
mT 450 450 

100°C Gauss 3900 3900 
mT 390 390 

Br 25°C Gauss 1170 950 
mT 117 95 

60°C Gauss BOO 
mT BO 

100°C Gauss B30 
mT B3 

HeB 25°C Oersted 0.15 
Aim 12 

60°C Oersted 0.10 
Aim 80 

100°C Oersted 0.10 
AIm B.O 

650 
65 
550 
55 
0.18 
14 
0.13 
10 
0.11 
B.B 

4700 
470 

1900 
190 

<30 <20 

1.0Xl05 

4.4 4.1 4.4 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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4.8 4.6 4.S 4.6 
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1850 CORES, MAGNETS, & FERRITES 1850 

FERRITE CORES mlTDK 
for switching - mode power supplies ~ ® 
TOK CORPORATION OF AMERICA 1600 Feehanville Drive, Mount Prospect, IL 60056, U.S.A Phone: 708·803-6100 INDIANAPOLIS Phone: 317-872·0370 NEW YORK Phone: 516-625-0151 LOS ANGELES 
Phone: 213·539-8631 DETROIT Phone: 313·482·1210 NEW JERSEY Phone: 201·736-0023 BOSTON Phone 508·824-4282 HUNTSVILLE Phone: 205-464-0222 GREENSBORO Phone: 919·292·0012 DALLAS 
Phone: 214-506-9800 SAN FRANCISCO Phone: 408·437·9585 
GERMANY .FRANCE.ITALY .U.K •• KOREA. TAIWAN.HONOKONG.SINOAPORE. THAILAND.P.R. OF CHINA.BRAZIL TDK CORPORATION Tokyo, Japan 

PQCORES 
TDK PO cores are ferrite cores for switching power supplies which have 
the most appropriate shape for performing analysis of transformer iron 
and copper loss when used as a power supply transformer and driven at 
a high frequency. They are also appropriate for performilig temperature 
rise and inductance analysis. 

Features 
• Cores for uses ranging from 50W to 1kW (100kHz); and employ the 

most appropriate shapes. 
• Installation volume and on-board installation area are reduced. 
• Pin equipped bobbins are employed to permit easy terminal handling. 
• Permit various safety standards to be easily maintained. 

Applications 
Inverter transformers and choke coils for switching power supplies. 

Type 
Dimensions in mm (inches) 

Material 
AL-value (,..e) 

A B C (nH/N2) 

PQ20/16Z-12 20.5 (.80) 16.2 (.638) 14.0 (.55) 
PC30 3880 (1868) 

PC40 3880 (1868) 

PQ20/20Z-12 20.5 (.80) 20.2 (.793) 14.0 (.55) 
PC30 3310 (1944) 

PC40 3150 (1850) 

PQ26/20Z-12 26.5 (1.04) 20.2 (.793) 19.0 (.75) 
PC30 6170 (1920) 

PC40 6170 (1920) 

PQ26/25Z-12 26.5 (1.04) 24.8 (.947) 19.0 (.75) 
PC30 5250 (1972) 
PC40 5250 (1972) 

PQ32120Z-12 32.0 (1.26) 20.6 (.809) 22.0 (.87) 
PC30 7310 (1896) 

PC40 7310 (1896) 

PQ32/30Z-12 32.0 (1.26) 30.4 (1.19) 22.0 (.87) 
PC30 5140 (1898) 

PC40 5140 (189B) 

PQ35/35Z-12 35; 1 (1.38) 34.8 (1.37) 26.0 (1.02) 
PC30 4860 (1733) 

PC40 4860 (1733) 

PQ40/40Z-12 40.5 (1.59) 39.8 (1.57) 28.0 (1.1) 
PC30 4300 (1738) 

PC40 4300 (1738) 

PQ50/50Z-12 50.0 (1.97) 49.9 (1.97) 32.0 (1.26) 
PC30 6720 (1650) 

PC40 . 6720 (1850) 

LPCORES 
LP cores are products developed for 'extremely thin, flat type switching 
power supplies, 

Features 
• Maximum installation height: LP23/812.7mm (0.5 inches), 

LP22/13 17.78mm (0.7 inches), LP32113 17.78mm (0.7 inches). 
• Pin equipped bobbins are employed to permit easy terminal handling. 
• Allows various safety standards to be easily maintained. 

Applications . 
Inverter transformers and choke coils for switching power supplies. 

Type 
Dimensions in mm (inches) M t . I AL·value(j.e) r;flA Ae 
A B C aena (nHIN2) (cm-l) (cm2) 

LP231B 16.5 (.650) B.7 (.343) 23.4 (.921) 
PC30 1600 (1795) 

14.1 0.313 
PC40 1600 (1795) 

LP22113 25.0 (.984) 12.9 (.508) 22.4 (.882) 
PC30 3500 (2ooB) 

7.21 0.679 
PC40 3310 (lB99) 

LP32113 25.0 (.984) 12.9 (.508) 
, PC30 2750 (198~) 

9.09 0.703 31.B (1.252) PC40 2630 (1902) 

EC CORES 
These ferrite cores are designed based onlEC PUb.64? They are in wide 
use as cores for switching power supplies. 

Features 
• Center leg is round making winding easy. 
• Winding area is large and permits the design of high output transformers. 

Applications 
Transformers and choke coils for sw~ching power supplies. 

Part No. Dimensions in mm (inches) 
ABC 

EC35 34.5 (1.36) 34.6 (1.36) 9.5 (.37) 

EC41 40.6 (1.60) 39.0 (1.54) 11.6 (.46) 

EC52 52.2 (2.01) 48.4 (1.91) 13.4 (.53) 

EC70 70.0 (2.76) 69.0 (2.72) 16.4 (.65) 

B 

~
---

~-- ... 
« 

.._-" 
'--' 

C 

AL·value Ef/A Ae 
Material (nH/N'2) (cm-1) (cm2) 

PC30 2400±25% 918 0.843 
PC40 2400+25% . 

PC30 3200 ± 25% 7 35 
PC40 3200 ± 25% . 

PC30 4200 + 25% 
PC40 4200±25% 5.81 

PC30 4800 ± 25% 
PC40 4800+25% 5.14 

1.21 

1.80 

2.79 

EC90 90.0 (3.54) 90.0 (3.54) 30.0 (1.18) 
PC30 6000 min. 

PC40 5550 min. 
3.46 6.24 

EC120 120.0 (4.72)101.0 (3.98)30.0 (1.18) :~!~:~ ~:~: 3.32 7.53 

• Dimensions of E core + f core 

EPC CORES 
EPC cores are designed for thin (approximately 1 inch) power supply and 
have an installation height of 12 to 16mm, an elliptic center leg for easy 
winding, and 10 to 12 terminals for easy designing. 
High-performance power ferrite PC40 employed in these cores enables a 
user to design a power supply for high frequency with less heat generation. 

Part No. 
Dimensions in mm (inches) AL-value* EetA Ae 

A B C Material (nH/N2) (cm-1) (cm2) 

EPC13 13.2 (.52) 13.2 (.52) 4.6 (.18) PC40 870±25% 0.246 0.125 

EPC17 17.5 (.69) 17.1 (.67) 6.0 (.24) PC40 1150±25% 0.176 0.228 

EPC19 19.0 (.75) 19.5 (.77) 6.0 (.24) PC40 940±25% 0.203 0.227 

EPC25 25.0 (.98) 25.0 (.98) B.O (.32) PC40 1560±25% 0.128 0.464 

EPC27 27.0 (1.06) 32.0 (1.26) 8.0 (.32) PC40 1540±25% 0.134 0.546 

EPC30 30.0 (1.1 B) 35.0 (1.38) 8.0 (.32) PC40 1570±25% 0.132 0.610 

*100 Ts, 1 kHz, O.SmA 

~--------nQ""" .', ..... . 

J~ ........ . 
----- ----- . --.-

i---B===:i f-G=i 

Part No. 
Dimensions in mm (inches) AL·value Ef/A Ae 

A B C Material (nH/N2) (cm-1) (cm2) 

ETD34 34.2 (1.35) 34.6 (1.36) 10.88 (.43) 
pe30 2850±25% 

8.10 0.971 
PC40 2780±25% 

ETD39 39.1 (1.54) 39.6 (1.56) 12.58 (.50) 
PC30 3240±25% 

7.37 1.25 
PC40 3150±25% 

ETD44 44.0 (1.73) 44.6 (1.76) 14.9 (.59) 
PC30 4110±25% 

5.89 1.75 
PC40 4000±25% 

ETD49 48.7 (1.92) 49.4 (1.94) 16.4 (.65) 
PC30 4570±25% 

5.34 2.13 
PC40 4440+25% 

A·1296 For manufacturers' sales offices, see yellow pages EEM 1991 



1850 CORES, MAGNETS, & FERRITES 1850 

FERRITE MAGNETS 
TDK CORPORATION OF AMERICA 1600 Feehanville Drive, Mourn Prospect. IL 60056, U.S.A. Phone: 708·803-6100 INDIANAPOLIS Phone: 317·872·0370 NEW YORK Phone: 516-625·0151 LOS ANGELES 
Phone: 213-539·6631 DETROIT Phone: 313·462·1210 NEW JERSEY Phone: 201·736-0023 BOSTON Phone 508-624-4262 HUNTSVILLE Phon" 205-464·0222 GREENSBORO Phone: 919·292·0012 DALLAS 
Phone: 214·506·9800 SAN FRANCISCO Phone: 408·437·9585 
GERMANY.FRANCE·ITALY·U.K.·KOREA· TAIWAN·HONGKONG·SINGAPORE· THAILAND.P.R. OF CHINA· BRAZIL TDK CORPORATION Tokyo, Japan 

FERRITE MAGNETS 
TOK ferrite magnets are oxide magnets composed of iron oxide, 
barium, strontium and several other elements. TOK as the leading 
ferrite manufacturer has a widest choice of the material to meet 
every demand from High Br to High He. The following reflects part 
olthe most popular shapes and dimensions. 
Wet pressed materials: FB4A, FB4B, FB4X, FB4G, FB4N, FB5N, 

FB5B,FB5H,FB5E,FB6H,FB6B,FB6N 
Ory pressed materials: FB1, FB2, FB3B, FB3X, FB3K 

Material characteristics 

TDK Material FB6H FB6B 
MMPA standard 

Residual magnetic Max. 4,100 (410) 4,300 14301 

flux density Typical 4,000 (440) 4,200 (420) 
Br (G [mT) Min. 3,900 (390) 4,100 (410) 

Coercive force Max. 3,900 (311) 3,900 (3111 

sHc (De (kNm) Typical 3,800 (302) 3.800 (302) 

Min. 3,700 (295) 3,700 (2951 

Intrinsic coercive force Max. 4,650 (3701 4.150 (330) 

IHe (De (kNm)) Typical 4,500 (358) 4.000 (3181 

Min. 4,350 (3461 3,850 (3061 

Maximum energy product Max. 4.0 4.4 
BHmax. (MG De (kJ/m3 J) Typical 3.8 (3D) 4.2 (331 

Min. 3.6 4.0 
Curie temperature (OC) 460 460 

Material composition SrO SrO 
6Fe,O, 6Fe,O, 

TDK Material FB4X FB4G 
MMPA standard Ceramic 7 

FB6N FB5N FB5B FB5H 

4,450 (445) 4,500 (450) 4,300 (430) 4,150 (415) 

4,400 (440) 4,400 (440) 4,200 (420) 4,050 (405) 
4,300 (430) 4,300 (430) 4,100 (410) 3,950 (395) 
3,400 (271) 3,000 (239) 3,450 (2751 3,800 (3021 
3,250 (259) 2,850 (227) 3,300 (2631 3,650 (290) 
3,100 (2471 2,700 (215) 3,150 (2501 3,500 (2781 

3,450 (275) 3,030 (241) 3,500 (278) 4,200 (3341 

3,300 (2631 2,880 (229) 3.350 (226) 4,050 (334) 

3,150 (250) 2,730 (217) 3,200 (255) 3,900 (3101 
4.8 4.7 4.5 4.0 
4.7 (371 4.5 (36) 4.3 (341 3.8 (3D) 
4.5 4.3 4.1 3.6 
460 460 460 450 

SrO SrO SrO SrO 
6Fe,O, 6Fe,O, 6Fe.O, 6Fe,O, 

FB4N FB3B FB3X FB3K 
Ceramic 6 

FB5E FB4A 
Ceramic 5 

3,750 (375) 4,200 (420) 

3,650 (365) 4,100 (410) 
3,550 (355) 4,000 (400) 

3,550 (2821 2,400 (1911 
3,400 (271) 2,200 (175) 
3,250 (259) 2,000 (159) 
5,000 (3981 2,420 (1931 

4,850 (3861 2.220 (177) 
4,700 (3741 2,020 (161) 
3.3 4.2 
3.1 (25) 4.0 (32) 

2.9 3.8 
450 450 

SrO BaO 
6Fe,O, 6Fe.O, 

FB2 FBl 

Residual magnetiC Max. 4,300 (430) 4,000 (400) 4,400 (440) 3,70013701 3,90013901 3,150 (3151 3,950 (3951 2,35012351 
flux density Typical 4,200 (420) 3,900 (390) 4,300 (430) 3,550 (355) 3,750 (375) 3,000 (300) 3,850 (385) 2,200 (220) 
Br(G (mT) Min. 4,100 (410) 3,800 (380) 4,200 (420) 3,400 (340) 3,600 (360) 2,850 (285) 3,750 (375) 2,000 (200) 

Max. 3,100 (247) 3,750 (298) 2,500 (199) 3,200 {255} 3,100 (247) 2,950 (235) 2,200 (175\ 2,000 (159\ 
Coercive force Typical 2,950 (235) 3,600 (286) 2,300 {183\ 3,000 (239\ 2,950 (235\ 2,750 {219\ 2,000 (159\ 1,900 (151\ sHe (De (kNm J) 

Min. 2,800 {223} 3,450 (275\ 2,100 {16?} 2,800 (223) 2,800 (223) 2,550 {203} 1,800 (143\ 1,800 (143\ 
Max. 3,200 {255} 4,200 (334) 2,520 {201\ 3,650 {290} 3,200 (255) 3,650 {290} 2,220 (177\ 

Intrinsic coercive force Typical 3,000 {239} 4,000 (318) 2,320 (185\ 3,400 (271) 3,000 (239) 3,400 (271) 2,020 (161) 3,500 (279) 
I He (De (kNm) 

Min 2,800 (223) 3,800 (302) 2,120 (169\ 3,150 (251 J 2,800 (223) 3,150 (251) 1,820 (145\ 3,000 (239J 

Maximum energy product 
Max. 4.4 3.8 4.6 3.2 3.5 2.4 3.7 1.2 
Typical 4.2 (33J 3.6 {29}, 4.4 {35} 3.0 (24) 3.2 {26} 2.1 {1?} 3.5 (28) 1.1 (8.9J BHmax. (MG De (kJ/m3 J) 
Min. 4.0 3.4 4.2 2.8 2.9 . 1.8 3.3 0.9 

Curie temperature (OCI 460 460 460 460 460 460 450 450 

Material composition SrD SrD SrD SrD SrD SrD BaD.{SrO) BaD 
6Fe,D3 6Fe,D3 6Fe,D3 6Fe,D3 6Fe,D3 6Fe,D3 6Fe,D3 6Fe,D3 

EEM 1991 For manufacturers' sales offices, see yellow pages 

FB4B 
Ceramic 8 
4,100 (410) 

4.000 (400) 

3,900 (3901 

3,400 (2711 

3,200 (255) 

3,000 (239) 

3,550 (282) 
3,300 (263) 

3,050 (2431 

4.t 
3.8 (30) 

3.5 
460 

SrO 
6Fe.O, 
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RARE EARTH COBALT MAGNETS 
10K CORPORATION OF AMERICA 1600 Feenarnille Drive, 'Mount Prospect, IL 60056, U.S.A. Phone: 708-803-6100 INDIANAPOLIS Phone: 317-872-0370 NEW YORK Phone: 516-625-0151 LOS ANGELES 
Phone: 213-539-6631 DETROIT Phone: 313-462-1210 NEW JERSEY Phone: 201-736-{)023 BOSTON Phone 508-624-4262 HUNTSVILLE Phone: 205-464-0222 GREENSBORO Phone: 919-292-0012 DALLAS 
Phone: 214-50&9800 SAN FRANCISCO Phone: 408-437-9585 
GERMANY .FRANCE.ITAL Y .U,K, .KOREA. TAIWAN.HONGKONG.SINGAPORE. THAILAND.P,R, OF CHINA. BRAZIL TDK CORPORATION Tokyo Japan 

RARE EARTH COBALT MAGNETS (REC MAGNETS) 

.. -. 
Demand for rare earth cobalt (REG) magnets has been increasing as 
that for smaller sized, higher efficient electronic equipment has never 
ceased to be active, TDK has a wide choice of REC magnets, 
including 2-17 series ones, whose excellent temperature 
characteristics compare Alnico, The conveniently small, easy-to-use 
TDK REC Magnets include the highest performing REC-32A and REC-
30, REC-26A, REC-26, REC-24, REC-22, REC-22B and REC-1BB, all 
power-efficient and high-performing, 

Applications 
Speakers, headphones, cartridges, microphones, printers, magnetic 
and optical disks, coreless motors, stepping motors, klystrons, 
magnetrons, isolators, circulators, various meters, noncontacting 
switches, sensors, watches, clocks, magnetic couplings, tools, 
magnetiC medical instruments, etc, 

Material characteristics 

(MagnetiC characteristics) 

Residual (kG) II to 11.6 10.81011.2 10 to 10,8 10.2 to 10.8 flux Br 
density /TI 1.10 to 1.16 1.08 to 1.12 1.00 to 1.08 1.02 to 1.08 

toe) 7 to 9 6.0 to 6.8 7 to 9 8.4 to 10.0 

Coercive 
sHc kAlm} 557.2 to 716.4 477.5 to 541.1 557.2 to 716.4 668.5 to 795.8 

force 8 min. 6.2 to 7.0 8 min. 10.0 min. 

Characteristic distribution figure 

9_8 to 10.2 9.2 to 9.8 9.2 to 10.0 8.2 to 9.0 
0.98 to 1.02 0.92 to 0.98 0.92 to 1.00 0.82 to 0.90 

6.0 to 6.8 7.8 to 9.4 7.0 to 8.6 6.4 to 8.0 
477.5 to 541.1 620.7 to 748.0 557.0 to 684.4 509.3 to 636.6 

6.2 to 7.0 10.0 min. 8.0 to 10.0 8.0 to 10.0 

8.8 to 9.2 8.3 to 8.7 
0.88 to 0.92 0.83 to 0.87 

8.5 to 9.0 7.5 to 8.5 
676.4 to 716.2 596.8 to 676.4 

12.0 to 20.0 12.0 to 20.0 IHc (kOe) 
kAlm} 636.8 min. 493.4 to 557.0 636.8 min. 795.8 min. 493.4 to 557.0 795.8 min. 636.6 to 795.8 636.6 to 795.8 954.9 to 1591.6 954.9 to 1591.6 

Maximum 
l~~~qi) ~~~~03~54 29to 31 23 to 27 25 to 27 22 to 24 20 to 24 20 to 24 16 to 20 19 to 21 17 to 19 energy product 231 to 247 183 to 215 192 to 224 175 to 191 159 to 191 159 to 191 127to 159 151 to 167 135 to 151 (BH) max. 

(Physical characteristics) 

Curie °C 800 to 850 800 to 850 800 to 850 800 to 850 800 to 850 800 to 850 750 to 800 750 to 800 700 to 750 700 to 750 
temperature {K} {I 073 to 1123} {I 073 to 1123} {I 073 to 1123} {t073 to 1123} {I 073 to 1123} {I 073 to 1123} {1023 to 1073} {I 023 to 1073} {973 to 1023} {973 to 1023} 

'Thermal CII 11°C 8Xl0 6 8Xl0 6 8Xl0 6 8Xl0 6 8Xl0 6 8Xl0 6 8Xl0 6 8Xl0~ 6Xl0 6 6Xl0 6 

expansion {11K} {8Xl0~} {8Xl0-61 {8Xl0~} {8Xl0-6} {8XIO-6} {8XIO-6} {8Xl0-6} {8XIO-6} {6XIO-6} {6XIO-6} 

coeffi- II'C IIXIO~ llXIO 6 IIXIO 6 IIXIO 6 I 1 X 10-6 IIXIO 6 l1Xl0 6 I I X 10-6 13XIO-6 13Xl0 6 
cient C.L {11K} {IIXIO-6} {IIXIO-6} {IIXIO~} {IIXIO-6} III XIO-6} {11XIO-6} {tIXIO-6} {IIXIO~} {13Xl0-6} {13XIO~} 

Thermat (kcatlmhr °C) 10 10 10 10 10 10 10 10 II II conduc-
tivity {W/mK} {12} {12} {12} {12} 112} {t2} {12} {12} {13} {13} 

Specific lcal/g.oc) 8XIC-2 8Xlp-2 8XIO-2 8Xl0-2 8Xl0-2 8Xl0-2 8XIO-2 8XIO-2 9XIO-2 9XIO-2 
heat J/kg,K} {335} 1335} 1335} }33S} 133S} 133S} {33S} P3S} 1377} {377} 

Specific (Il-cm) 8.6Xl0-5 8.6Xl0-5 8.6XIO-5 8.6Xl0-5 8.6Xl0-5 8.6XIO-5 9.0XIO-5 9.0XIO-5 5.3XIO-5 S.3XIO-5 
resistivity 

Density (g/cm3) 8.3 to 8.5 8.3 to 8.5 8.3 to 8.5 8.3 to 8.5 3.3 to 8.5 8.3 to 8.5 8.2 to 8.4 8.2 to 8.4 8.1 to 8.3 8.1 to 8.3 

(Mechanical characteristics) 

Deflection (kgf/r,m2) 
11SSXlOB} 11SSXIoB} 

15 15 15 
IISSXIOB} 

15 15 18 
{\88Xl0B} strength IN/m} {1.SXIOB} {t.SX10B} 11.SXIOB} {l.SXIOB} 11.SX10B} 11.8Xl0B} 

Compres- t gl/r,m2) 82 
flXl0B} 

82 82 82 82 
flXIOB} 

82 102 
11°Jxl0B} sive 

18XI 08} {8Xl08} 18Xl0B} 18Xl0B} 18Xl0B} 18Xl0B} 110X108} strength N/m} 

Tensile (kgl/!r.m2) 3.6 (:i6SXI07} 
3.6 (:i6SX107} 

3.6 3.6 (:i6SX107} (:i6SXI07} 
4.1 ~~107} strength IN/m} {3.SXI07} p.SX107} {3.5XI071 {3.SXI07} {4Xl07} 

Young's (k91/!r. m2) 1.2Xl04 1.2Xl04 1.2Xl04 1.2Xl04 1.2Xl04 1.2Xl04 1.2Xl04 I.2Xl04 1.6XI04 1.6Xl04 
modulus IN/m} 11.2Xl011} {1.2Xl011 } 11.2XI011 } 11.2Xl011} {1.2Xl011} {1.2XI011 } 11.2Xl011 } {1.2Xl011 } {1.6Xl011} {1.6Xl011} 

Vickers (Hv) 500 to 600 500 to 600 500 to 600 500 to 600 SOO to 600 50010600 50010600 500 to 600 450 to 500 45010500 hardness 

Tooling is available for various shapes and dimensions. Please contact TDK for further information. 
"CII is the value measured in. the easy magnetization direction while C.L is the value measured. in the direction vertical to the easy magnetization direction. 
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MAGNETIC HEADS 
TOK CORPORATION OF AMERICA 1600 Feehanville Drive, Mount Prospect, IL 60056, U.S.A. Phone: 708-803-6100 INDIANAPOLIS Phone: 317-872-0370 NEW YORK Phone: 516-625-0151 LOS ANGELES 
Phone: 213-539-6631 DETROIT Phone: 313-462-1210 NEW JERSEY Phone: 201-736-0023 BOSTON Phone 508-624-4262 HUNTSVILLE Phon" 205-464-0222 GREENSBORO Phone: 919-292-0012 DALLAS 
Phone: 214"506-9800 SAN FR.MICISCO Phone: 408·437-9585 
GERMANY.FRANCE.ITAL Y ·U.K. ·KOREA· TAIWAN.HONGKONG.SINGAPORE. THAILANO.P ,R. OF CHINA.BRAZIL TOK CORPORATION Tokyo, Japan 

MINI MONOLITHIC HARD SLIDERS FOR HARD DISK 

DRIVES ~ ~ 

4\rt~ 
A small monolithic type head for use in magnetic disk devices. 
High density, high flux density Mn·Zn ferrite is used to satisfy the need for 
high density recording. This material has been developed through TOK's 
untiring efforts of ferrite development. 

Features 
• High flux density Mn·Zn ferrite (HR52). 
• Hole rate <0.03 because of high density ferrite. 
• Ultra small head. 50% less in size than previous monolithic head 

sliders. 
• Excellent wear resistance. 

Applications 
Hard disk drives. 

r------.--~------,--,,_r~ 
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MINI COMPOSITE HEAD SLIDERS FOR HARD DISK 
ORIVES 
Features 
• Durable narrow track embeded in hard glass. 
• Asymmetrical configuration enables the use of outer portion of disk. 
• Improved durability by TOK original glass. 
Applications 
Hard disk drives. 

Dirllensions in mm 

3.5 INCH FLOPPY DISK DRIVE MAGNETIC HEAD 
TOK's unique manufacturing process and newly developed construction 
compact high·capacity floppy disks technology have produced magnetic 
heads that can cope effectively with small. large capacity floppy disks. 
TOK's 1 MB and 1.6 MB high-density recording magnetic heads are very 
reliable. 

Features 
• Mn·Zn ferrite developed for high·density recording. 
• Track accuracy highly improved by TOK's unique mechanical 

technology. 
• Heads employ only glass bonding to ensure high workability in varied 

circumstances. • 

Applications 
3.5 inch, 135TPI 1 MB, 1.6MB, and 1.611 MB multiple use floppy disk 
drives. 

Basic characteristics (for 1 M B) Operating characteristics (for 1 MB) 

Inductance 
R/W mH 1.5±20% 

Output 
TrOD mVp·p 5 max.(lF) 

ER ~H 31 +20% Tr79 mVp·p 1.2 min.(2F} 

. RIW {j 39±20% Resolution % 68 min. 
DC resistance ER 

{j 1.4±20% Overwrite dB -26 max. 
Resonant frequency kHz 450 min. 

5.25 INCH FLOPPY DISK DRIVE MAGNETIC HEAD 
These tunnel erase type heads (48 TPI, 96 TPI) are made of very dense 
Mn·Zn ferrite w~h TOK's ferrite technology and precision mechanical tech
nology developed over many years of experience. 

Features 
• High electromagnetic conversion characteristics provided by RIW core 

made of high·den~y Mn·Zn ferrite. 

5.25 INCH 48 TPI, FDD MAGNETIC HEAD 
Applications . 
5.25 inch, 0.5MB floppy disk drives. 

Basic characteristics Operating characteristics 

Inductance 
RIW mH 1.1 +20% 

Output 
TrOO mVp·p 20 max. (1 F) 

ER ~H 10.0±20% Tr39 mVp·p 

C. RIW {j 15.0±20% Resolution % 
D resistance ER 

{j 1.5+20% Overwrite dB 
Resonant frequency kHz 450 min. 

5.25 INCH 96 TPI, FDD MAGNETIC HEAD 
Applications 

2.5 min. (2F) 
65 min. 
-28 max. 

5.25 inch, 1 MB, 1.6 MB, and 1.611 MB, multiple use floppy drives. 

Basic characteristics (for 1 MB) Operating characteristics (for 1 MB) 

Inductance 
R/W mH 1.0±20% 

Output 
TrOO mVp·p 7 max. (IF) 

ER ~H 7.0+20% Tr76 mVp·p 1.2 min. (2F) 
. R/W {j 20.0±20% Resolution % 65 min. 

DC resistance ER 
{j 1.0± 200/0 Overwrite dB -26 max. 

Resonant frequency kHz 500 min. 
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CRYSTALS 

Bliley Electric Co. A-1308 

Bomar Crys1al A-1318 

Colorado Crystal A-1322 

CTS Corp.lKnights Div. A-1328 

Epson America Inc. A-1358 

Fox Electronics A-1364 

Frequency Electronics A'1368 

Hybrids International L1d. A-1372 

Hy-Q International A-1375 

KDSAmerica A-1379 

McCoy Electronics A-1380 

MF Electronics A-1388 

Micro Crystal Div.lSMH A-1395 

Microsonics A-1401 

Monitor Products A-1402 

M-Tron A-1408 

NDK - America A-1416 

NEL Frequency Controls Inc. A-1425 

Pletronics Inc. A-1437 

Q-Tech Corp. A-1444 

Reeves Hoffman Div. A-1448 

RXD,lnc. A-1452 

Saronix A-1455 

Seiko Instruments A-1461 

Standard Crystal Corp. A-1469 

Statek Corp. A-1470 

Toyocom USA Inc. A-1472 

* MIL Spec. §Surface Mount 
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CRYSTAL FILTERS 

• MIL Spec. §Surface Mount 

TIME & FREQUENCY INSTRUMENTATION 
Starting 

EEM 
Menutacturer Page No. Standards 

Ball, Efratom Div. A·130? v 

Com clock Inc. A·1323 

CTS Corp.lKnights Div. A·1328 v' 
Epson America Inc. A·1358 

Frequency Electronics A'136B v' 
FTS/Austron Inc. A·13?1 ~. 

Hybrids International A·1372 

KDSAmerica A·13?9 

MF Electronics A·13B8 

Micronics Tech. A·1399 

Murata Erie A·1410 

NDK • America A·1416 ~ 

Q·Tech Corp. A·1444 

• MIL Spec. 

Clocks 

v 

v 

v' 
v 
~. 

~. 

~. 

~ 

~. 

~. 

cryslallillers-2300 

Monolithic 
Crystal 
Filters 

~ 

~ ~§' ~§' ~§' ~ 

~ v ~ Pieza 
Ceramic 
Filters 

Distribution Test 
Amplifier Systems Sets Other 
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~ 

Dielectric & 
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OSCILLATORS 

Ball Corp., Efratom Div. A·1307 

Bomar Crystal A·131S 

BUley Electric Co. A·130S 

Champion Technologies A.1321 

Comclok Inc. A·1323 

Connor - Winfield Corp. A·1324 

CTS Corp.lKnighls Div. A·132S 

Dale Electronics A·13S2 

Epson America Inc. A·13SS 

Fox Electronics A·1364 

Frequency Electronics A·136S 

FTS/Austron A'1371 

Hybrids Inl'l. A'1372 

KDSAmerica A'1379 

• Mil Spec. §Surface Mounl 

A·1302 

oscillators-2300 

". v' " ", ". RbAtomic 
Osc 

" ", ". ". ". ", 

" "§ " " " "§ 

"§' "§' 

"§' "§' "§' "§' "§' "§' "§' "§' "§' 

"§' "§' "§' "§' "§' "§' "§' "§' "§' Digilally 

Osc. 

" " " " " " 
"§ "§ "§ "§ 

"§ "§ " " " "§ 

". ", ". ". ". ". ". ". ". " ". ". ". 
", v' ". "§' "§' 

"§ "§' "§' "§ "§ "§' "§' "§' "§' "§ "§ ECl High 
Freq. 

" " " " " "§ 

", "§' 
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OSCILLATORS (continued) 

i!J. 
'<C":', 

."', 
~.~ :> ",'.,: :':~S 

, ,'; .f, I> , " c;:; 
$bIr#lIg: 
!,E!'I 

,f!,.,lIO. A;F, 11 IJf\ 

McCoy Electronics A·1380 

MF Electronics Corp. A·1388 

Micro Crystal/Div. of SMH A·1395 

Micronics Technology Inc. A·1399 

Monitor Products A·1402 ~ ~ 

M-Tron Inds. Inc. A·1408 ~§' 

Murata Erie North 
America Inc. A·1410 ~ ~ ~ 

NDK - America A·1416 ~ 

NEL Frequency Controls A·1425 

Oscillatek Corp. A·1426 ~§' 

Ovenaire-Audio-Carpenter A·1432 ~ 

Pletronics Inc. A·1437 

Q-Tech Corp. A·1444 ~§' 

Reeves Hoffman Div. A·1448 ~. ~. 

RXD, Inc. A·1452 ~. ~. 

Saronix A·1455 

Seiko Instruments A·1461 

Spectrum Technology Inc. A·1462 

Standard Crystal Corp. A·1469 

Statek Corp. A·1470 

Toyocom USA Inc. A·1472 

Vectron Laboratories Inc. A·1484 ~§' ~§' ~§' 

Xsis Electronics Inc. A·1491 

• Mil Spec. §Surface Mount 

EEM 1991 

oscillalors-2300 
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Crystal Blanks: 
AT cut crystal blanks are available in 
fundamental. 3rd overtone and 5th 
overtone modes for oscillator and sen
sor applications. Blanks can be sup
plied in sizes ranging from .200" to 
.600" diameters and can be supplied 
with silver. gold or aluminum elec
trodes or without electrodes. 

Crystals: 
Anderson Electronics domestically 
manufactures a wide variety of crys
tals for the computer and communica
tions markets. Fundamental, 3rd 
overtone and 5th overtone mode AT 
'cut crystals are available in package 
styles to fit many applications. Alse,. 
crystals made to the MIL-Specs are 
available. 

Frequency Stabilities Available: 
± 5 PPM (± .0005%) 
± 10 PPM (± .001%) 
± 20 PPM (± .002%) 
± 30 PPM (± .003%) 
± 50 PPM (± .005%) 
± 100PPM(± .01%) 

Temperature Ranges Include: 
o to + 70 Degrees C 

- 30 to + 60 Degrees C 
- 40 to + 85 Degrees C 
- 55 to + 125 Degrees C 

ANDERSON ELECTRONICS INC. 

O P.O. BOX 89 
SCOTCH VALLEY ROAD a0HOLLIDAYSBURG, PA 16648 
PHONE: 814-695-4428 

e 
FAX 814-696-0403 

A·1304 

General Crystal Specifications 
PACKAGE TYPE FREQUENCY RANGE MHZ MOOE 

RESISTANCE SOLDER 
WELD SEAL 

HC49/U HC18/U 1.8 to 30 Fundamental 
HC501U HC25/U 30 to 75 3rd Overtone 

75 to 125 5th Overtone 
HC51/U HC33/U 1.8 to 25 Fundamental 
HC48/U HC 6/U 
HC45/U 10t030 Fundamental 

30 to 75 3rd Overtone 
75 to 125 5th Overtone 

Minidip 1.8 to 30 Fundamental 
30 to 75 3rd Overtone 

75 to 125 5th Overtone 

HC·18 (Solder Seal) HC·49 (Resistance Weld) 

MAX ~~(13'46) rt ~ 
I~".~ -,I-Lkr 0183 ~ 

.J.J L!....0.'92 14.65)-

I ti:t '27l 
0.0,7110.43)-1- ~ MIN 

lJ I 0183 

I 0.435 I (4.88) MAX 
~(11.o5)'" 

MAX 

_0.192 (4.64) -I 0.440 I (4.88) MAX 
.. (11.8)"1 

MAX 

HC45/U HC·33 (Solder Seal) HC·51 (Resistance Weld) 

n"Q32 n n r ~ 

0.02 rl rr~~ JTl l~r L 
HIT ~ 0.767 

l Ii, MIN L 
(045) -I - ~ ~ 1(076)-)- I 

I (1.9) -J MAX Inchesl(Millimeters) 0.7571I'9.23If MAX 

U 0.030 n ~20) n 
U 176I-U- U h~~~I-1 r -0.362 

I I 0.'3 0486 
- - 0.15 (3.2) 1'-<12.34)""\ - 0.352 
~ 0.31 (375) MAX (8.94) . (8.94) 

0.787 (20) MAX 
MAX MAX 

Thru Hole Mounting 

I~ 
I~ 

I I 'r'~l A , '5,.,:~ :J 

f: '" 

MINIOIP 
Surface Mounting 

A 498-·005" 
8.300+-005" 

[.;:-.~ ~ ~: ~:ICAl 
.:-~I E 050' - 005" 

F 100" TYPICAL 

.-::-~~_~ J ""LEADS 016.019" OIA 
E .____ GLASS STANDOFFS 
! ~ .06O"DIABY.018"HIGH 

,....t....~ TYPICAL 

T r--tf4 

Anderson Electronics maintains 
a complete customer cross reference list. 

1000/0 domestic production provides for 
some of the best delive,ries in the industry. 

Ask about our premium delivery service available 
for many of our crystals and oscillators. 

CONTACT FACTORY FOR YOUR SPECIAL REQUIREMENTS 

For manufacturers' sales offices, see yellow pages EEM 1991 



Crystal Clock Oscillators: 
Anderson Electronics offers clock 
oscillators in a wide range of fre
quency stabilities and temperature 
ranges. Packages include the stand
ard metal DIP and MINI-DIP. 

Frequency Stabilities Available: * 
± .05% (± 500 ppm) 
± .01% (± 100 ppm) 
± .005% (± 50 ppm) 
± .0025% ( ± 25 ppm) 
± .002% (± 20 ppm) 
± .001% (± 10 ppm) 

Temperature Ranges Available: * 
OOC to + 70°C 

-40°Cto +85°C 
- 55°C to + 125°C 

• Not all frequency stabilities are available at all 
temperature ranges. 

4XX Series 

6XX Series 

I~ 
I~ 

A.I'J 6r"~~1 
5 ,!,e -.14 

\. ___ ._J 

I: " 

5XXSeries 

7XX Series 

A 515+ MAX 
B._ 
C 200+ MAX 
o 2SO. TYPICAL 
E 050.-005" 
F 100' TYPICAL 

H ""'. 

LEADS 016 019" Olio. 

GLASS STANDOFFS 
060" Olio. BY 020" HIGH 

TYPICAL 

A 498.·005" 
B 300. -005" 

I~-:- .-~'-1 ~ E"7:;Al 
I F 100 TYPICAl 

_,e • -:' ""LEADS 016 019' Olio. 

E . _~ _ _ GLASS STANDOFFS -.l ~ 060" DIA BY 018" HIGH 
~ TYPICAL 

T '-/ r 

ANDERSON ELECTRONICS INC. 

O P.O. BOX 89 
SCOTCH VALLEY ROAD 

. a0HOLLIDAYSBURG, PA 16648 
PHONE: .814-695-4428 

e 
FAX 814-696-0403 

Crystal Oscillators General Specifications 

OUTPUT SERIES 
FREQUENCY INPUT INPUT 

SYMMETRY 
LOGIC 

RISE/FALL TIME 
RANGE VOLTAGE CURRENT 1 0 

m 404/S04 10 Hz- +SVDC 3S mA Typical 40/60 Min. 204 VDC 004 VDC 20nS Max @ 
10MHz to ± 0.5 60 mA Max. f>oi4OMax. @ Min, Max. 0.4- 2.4 VDC 

VDC Frequency 104VDC Level < 1.0 MHz 
Dependent 

15 nS Max, @ 
004- 2.4 VDC 
Level> 1,0 

MHz, 

TTL 405/505 BMHz- 3S mA Typical, 5 nS Max. @ 
BOMHz 100 mAMax. 0.4-2.4 

Frequency VDC Level. 
Dependent 

TTL 435/535 B MHz- 35 rnA Typical 5nSMax@ 
Enable 40 MHz 60 mA Max. 0.4-204 

Function VDC Level. 

TTL Tri- 438 1538 BMHz- 55 mA Typical 
State 40 MHz 75 mAMax. 

Enable 

HCMOS 401/501 32 KHz- 12 mA Typical VCC Oo4VDC Typical 3 nS @ 
50 MHz Frequency -O.S max. 0.4 to 204 VDC 

Dependent VDC level. 

CMOS 400/Soo 200 Hz- + Sto 10 mA Typical 40160 min. 4.5V 0.2V Frequency 
5 MHz 15VDC Frequency 60140 max. Dependent 

Dependent @50% 
level 

ECl 407/S07 10-11S -S.SVDC 60 mAMax. 40160 min. -1.02 to -1.95 to 3 nS max 20 to 
(10K MHz ±O.SVDC 60/40 max. "':0.74 V -l.60V BO% 
ECl @-1.3VDC 

Compat-
ible) 

ECl2 427/S27 
Output 
Compli-
mentary 

HCMOS 601 1701 4 to 50 MHz + SVDC 12 rnA Typical 40160 min. 4.5VOC 0.2VDC B nS max. 0.4 to 
Mini DIP ±O.S VDC Frequency 60140 max.@ min. max. 2.4 VDC 

Dependent 1.4VDC 

TTL Mini 6041704 3.5 to 20 MHz 2S mA Max 3.6VDC 004 VDC 
DIP Frequency min. max. 

Dependent 

Specifications are subject to change without notice. 

Anderson Electronics maintains 
a complete customer cross reference list. 

100% domestic production provides for 
some of the best deliveries in the industry. 

Ask about our premium delivery service available 
for many of our crystals and oscillators. 

CONTACT FACTORY FOR YOUR SPECIAL REQUIREMENTS 

EEM 1991 For manufacturers' sales offices, see yellow pages 

LOAD 

10 TTL Loads 
Max. 

15pf. 

Open emmiter 
must be loaded. 

SO Ohms to 
-2Vor270 

Ohms to -S.2V 

10 TTL loads 

A·1305 



SSARIES 
S- HARTS 

PR SELECTI N UIDES 

~E~TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

91/92 EDITION OF EEM 
Abbreviations/Acronyms 

A-1114, 8-1037, C-1116, 0-1068 
AC Power Supplies, Product 

Selection Guide 
ASCII Code 
Batteries, Product Selection Guide 
Batteries & Fuel Cells, 

Characteristics 
Cabinets, Enclosures, RackS & 

Chassis, Product Selection Guide 
Capacitors, Basic Formulas 
Capacitors, Miniglossary 
Capacitors, Product Selection Guide 
Coils, Chokes, Inductors, 

Product Selection Guide 
Conductors, Maximum Current Capacity 

of Copper & Aluminum 
Connectors, Miniglossary 
Connectors, Terminals & Sockets, 

Product Selection Guide 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide 

DC Power Supplies, Product 
Selection Guide 

Delay Lines, Product Selection 
Guide 

Dielectrics, Thermal Conductivity 
Discrete Semiconductors, Product 

Selection Guide 
Displays, Readouts, & CRTs, 

Product Selection Guide 
EBCDIC Code 
Encapsulation, Miniglossary 
Fans, Blowers, Cooling Equipment, & 

Heat Exchangers, Product 
Selection Guide 

Fiber Optics, Miniglossary 
Fiber Optics, Product 

Selection Guide 
Fiiters, Power, Product 

Selection Guide 
Filters, Signal, Product 

Selection Guide 
Instruments, Test & Measuring, 

Product Selection Guide 
Interconnection Systems, Product 

Selection Guide 
Keyboards & Keypads, Product 

Selection Guide 
Lamps, Lights, & Indicators, 

Product Selection Guide 

0-2146 
0-1086 
0-1427 

0-1468 

C-1003 
A-1078 
A-1054 
A-1003 

C-1825' 
C-1329 

C-1149 

A-1300 

0-1501 

A-1493 
C-1709 

A-2082 

8-1032 
0-1110 
C-1126 

C-1601 
8-1224 

8-1214 

A-1609 

A-1651 

0-1207 

C-1678 

8-1794 

8-1135 

Logofinder & Trademark Directories 
,Microwave Components, Product 

Selection Guide 
Military Qualified Products List 
Motors, Drives, & Rotating Components, 

Product Selection Guide 
Opto Semiconductors, Miniglossary 
Oscilloscopes, Product 

Selection Guide 
Panel Hardware, Product 

Selection Guide 
Panel Meters, Analog & Digital, Product 

Selection Guide 
Potentiometers, Trimmers, Controls, & 

C-901 

A-1746 
8-1002 

8-1233 
8-1334 

0-1406 

C-1582 

0-1340 

Rheostats, Product Selection Guide A-2013 
Power Supplies, Miniglossary 0-1522,0-2184 
Power Supplies, AC, Product 

Selection Guide 
Power Supplies, DC, Product 

Selection Guide 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide 

Relay Contact Forms 
Relays, Electromechanical, 

Miniglossary 
Relays, Product Selection Guide 
Resistor Color Codes 
Resistors, Product Selection Guide 
Servo Components, 

0-2146 

0-1501 

8-1347 
8-1550 

8-1449 
8-1397 
A-1924 
A-1835 

Miniglossary 8-1270,0-2244 
SI Units, Basic Guide To, 

A-2080, 8-1666, C-1362, 0-2246 
Solenoids, Product Selection Guide 8-1614 
Switches, Product Selection Guide 8-1639 
Symbols-International Authorities 

A-1139,8-1024,C-1156,0-1090 
Thermal Components, Product 

Selection Guide 
Thermal Conductivity of Dielectrics 

at Room Temperature 
Thyristors/High Power Diodes, 

Miniglossary 
Timers, Miniglossary 
Trademark & Logofinder 

Directories 
Transducers & Encoders, Product 

Selection Guide 
Transformers, Product 

Selection Guide 
Wire & Cable, product 

Selection Guide 
Wire Gauges-Diameter, Area, 

, Copper Weight' 

8-1831' 

C-1709 

A-1728, A-2084 
8.1409,0-1149 

C-901 

8-1872 

A-2131 

C-1705 

C-1864 



CRYSTALS, OSCIlLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

EMXO FRK 
Com. Rb. Osc. 

FRS-N M-100 
MilRb.Osc. 

M-3000 
Min. Mil Rb. Osc. Sub-Min Mil Crystal Osc. Min. Com'l Rb Osc. 

MODEL MFS 
MODULAR FREQUENCY SYSTEM 

MODEL MRT MODEL PC-10 
PORTABLE CLOCK RUBIDIUM FREQUENCY STANDARD 

EFRATOM is the recognized world leader in rubidium 
atomic precision time and frequency systems for military/ 
aerospace and commercial applications. Utilizing state-of
the-art atomic oscillator technology, EFRATOM has con
ceived and developed a family of time and frequency 
references for radio navigation, geophysical survey POSI
tioning systems, satellite tracking and control, communica
tion systems employing PCM and spread spectrum 
techniques and standard time and interval generation 
and transfer. 

EFRATOM's Model M-3000 is a miniature military atomic 
oscillator measuring just 3.25 in x 3.25 in x 4.5 in (83 mm 
x 83 mm x 114 mm), yet this instrument has excellent long 
term stability and fast warm-up performance. Model M-100 
and M-3000 rubidium oscillators are radiation hardened 

MODEL FRS-N FRK-H MRT-H 

Output Frequency 5/10MHz 5/10MHz 2eal0; 5; 1; 
10MHzTIL O.lMHz 

Long Term OrifVMo 5E-11 lE-11 1E-l1 
Short Term (100s) 5E-12 1E-12 1E-12 

-120dBc @ 100Hz 
Phase Noise -110dBc -145dBc @ 1 KHz 

and offer unparalleled performance in the toughest of air
borne and ground environments. 

EFRATOM also offers modular frequency components, 
Model MFS in a 19 inch rack, permitting the user to config
ure unique time and frequency systems specifically for 
his application. 

EFRATOM has also entered into quartz technology with a 
line of very high end crystal oscillators achieving state of the 
art specifications in terms of power (:s500mw @ - 55°C), 
weight (:s40gms) and size (:S2.2in3 ) at aging rates of :s5 x 
10-10 per day. Model EMXO is the MIL-Spec unit and ECXO 
is commercial. 

Model PC-10 is a rubidium based portable clock which can 
transfer time and frequency within 200 to 300 nanosec over 
an entire day of a clock trip. 

PC-10 M-100 M-3000 EMXO 

10; 5; 1; O.lMHz 5/10MHz 5/10MHz 10/10.23MHz 
and 1PPS SineITTL 

lE-11 6E-11/0pt1 E-11 3E-11 <lE-8 
1E-12 3E-12 3E-12 5E-12(ls) 

-130dBc@ -140dBc @ -120dBc @ 

100 Hz 100Hz 10Hz 
(1 HzBW) SSB (100Hz) 

Low Noise Option -155dBc (100Hz) 
-140dBc@ -150dBc @ -155dBc @ 

1KHz 1KHz 10i\Hz 
Warm-Up at 25°C 6 min/1E-9 <10 Min. for 2E-10' <6 Min to 5E-10 4 Min to ± 1 E-8 

Operations -55°C to -25°C to -WCto -10°C to - 55°C to + 68°C -55°C to 
-WCto 95°C + 65°C +65"C + 50°C Baseplate +74°C Temperature Baseplate Baseplate Ambient + 45°C + 75°C Option Baseplate Ambient 

Power at 25°C 12W 22VOC to 110/220 6 Hrs. of 22.5 to 32 22 to 32 :50.3W(TIL) 32VOC/13W VAC/50W Battery Ops VOC/18W VOC/15W 

Dimensions 2x3x4 4x4x4.4 6x9x15 6xl0x15 .-4x4x4.8 3.25 x 3.25 x 4.5 1.3x1.3x1.3 
inches inches inches inches inches inches inches 

Weight 1.21bs 2.91bs 351bs 351bs <4lbs <4lbs <40 gms 
*S min warm-up available on M-100 

USA/3 Parker; Irvine, CA 92718/Telephone 7141770-5000/Telex 68-5635/Fax 714/770-2463 
Germany/Fichtenstr 25/8011 Hofolding/Phone 08104-9040/Telex 529701/Fax 08104-9918 
EnglandlP_o. Box 325; Bromley, Kent, BR1 2WX, Phone 081-313-1078/Fax 081-290-6948 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1307 
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A·1308 

CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

For further information call (814) 838-3571 • FAX 814-833-2712 

BLILEY ELECTRIC COMPANY 
2545 W. GRANDVIEW BOULEVARD 
P.O. BOX 3428 ' 
ERIE/PENNSYLVANIA 16508 

CRYSTAL BLANKS S14'lu( 
first name in frequency I control 

QUALITY QUARTZ PRODUCTS 

ALL CRYSTALS AND BLANKS ARE MANUFACTURED FROM PURE Z GROWTH 
CULTURED qUARTZ GROWN IN THE USA BY BLILEY ELECTRIC COMPANY. 

THE qUARTZ IS AVAILABLE IN THREE GRADES: 
STANDARD II OF 2.0M MINIMUM 
PREMIUM q OF 2.5M MINIMUM 
SWEPT 

ANGLE ORIENTATION IS ESTABLISHED BY X-RAY AND 
ONE MINUTE ANGLE GROUPS ARE TYPICAL. 

Transducer and Specialty Blanks: 

ORIENTATION: X-CUT 3c Z-CUT TYPICAL, OTHER ORIENTATIONS AS REqUIRED 

o 

SIZE: 0.07(/' TO 1.40f1' OUTSIDE DIAMETER 
0.010" TO O. to(/' , THICK 

INSIDE DIAMETER AS NEEDED 
OTHER SHAPES AND SIZES TO SPECIFICATION 
PLATING: COLD OR ALUMINUM 

Rough Lapped AT Cut Blanks: 
SqUARE: 0.30(/' TO 0.65(/' 
ROUND: 0.18(/' TO 0.59(/' 
THICKNESS: 0.00'1' TO o. 10(/' 
REFERENCE: FLAT OR NOTCH AS REqUIRED 

Finish Lapped AT Cut Blanks: 

DIAMETER: 0.18(/' TO 0.59(/' 
REFERENCE: FLAT OPTIONAL 
LAPPED, TO 25 MHz il, 75 MHz A3 OR 125 MHz A5 
POLISHED TO 25 MHz AF. 75 MHz A3 OR 125 MHz A5 
PLANO - CONVEX AVAILABLE IN WIDE DIOPTER RANCE. 

Plating Monitor Crystals: 
FREqUENCY: 5 MHz. 6 MHz OR AS SPECIFIED 
DESIGN: PLANO - CONVEX 0.55(/' DIAMETER 
PLATING: COLD OVER CHROME (ALSO AVAILABLE UNPLATED) 

ICalt/Fax Your Inquiries &- Requirements I 

For manufacturers' sales offices, see yellow pages EEM 1991 



2300 CRYSTALS, OSCIli.ATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

For further information call (814) 838-3571 • FAX 814-833-2712 
BLiLEY ELECTRIC COMPANY 
2545 W. GRANDVIEW BOULEVARD 
P.O. BOX 3428 
ERIE/PENNSYLVANIA 16508 

I 

-Sl,tut CRYSTAL OSCILLATORS 
first I name in frequency control 

Bliley Oven Controlled Crystal 
Oscillators provide excellent 
frequency stability and time 
base reference, with a 
compatible phase noise level. 

.110 j~ [2.79] 
t.lAX. 

-;-J5 

~'~~' 
.0 ... 0 .300 

[1.02] [7.62] 
D!A. t.lIN. 

~ 2.275 [57.7B] ~ 
MAX. 

1.600 
[40.64] 

~---"l 12 I 2.275 
"IT ,[57.7B] 
I I MAX. 

~---~~ 

PIN CONNECTIONS 

1. NC 
2. NC OR +5 \lDC 
3. OUTPUT 
4. GNO . .It CASE GNO. 
5. +15 vee 

N60B 

Oven Controlled (OCXO) 
.160 [4.06] OIA. 
... PLACES 

N18C 
1 

.3.500 

[115.06] 
~AX. J[B8'90~'5JO 

• -+~ 
~2800 [7~'2~~62J 
r- 2.330 [59.18] -----I 
I MAX. I 

[15.B8] 
MAX. 

* I -$- -$- 2.200 [55.88] 
MAX. 

-~- -~- -~- 1 
I I I 

~~'~-------~~ 

N18C 

.110 [2.79]J 
MAX. 

4.000 
[101.60] 

N26F560 "AX. 

l~J r .680 [17.27J 
t.lAX. 

.060 
[1.52] 
t.tA)(. 

~ 2.045 [51.94]----1 
I MAX. I 

PIN CONNECTIONS 
(STD. OCTAL PLUG) 

1 - +24 \IDe 
7 - OUTPUT 
8 - GND. 
2,3,4,5,6, - NC 

N26F560 

I 
2.045 

[51.94] 
"AX 

I 

BLILEY ELECTRIC COMPANY IS CERTIFIED FOR MIL-STD-2000 ON SOLDERED ELECTRICAL AND ELECTRONIC ASSEMBLIES, 

2300 

n 
:II 

= ~ 
r-
o 
en n -r-
r-
~ o 
:II 
en 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1309 



2300 CRYSTALS, OSCILLATORS, CRYSTAL &:PIEZOELECTRIC FILTERS 2300 

For further information call (814) 838-3571 or TWX 510-696-6886. FAX 814-833-2712 
BLiLEY ELECTRIC COMPANY 
2545 W. GRANDVIEW BOULEVARD 
P.O. BOX 3428 
ERIE/PENNSYLVANIA 16508 I 
CRYSTAL OSCILLATORS -se,'~ 

first name in frequency I control 

BULEY TEMPERATURE COMPENSATED CRYSTAL OSCILLATORS are designed to integrate the characteristics 
of high quality coldweld sealed crystals with temperature compensated circuitry to achieve improved frequency stabili
ty without temperature control and low aging to assure long term reliability. 

D98 

.400 [10.16] 
TYP, 

fB-J:ZUNC-2,t. 
4 SlUOS 

I 
_@_@_@_@_ 2.000.J:~.80) 

I I I I 

'-n+-+---"."-: ±J I I ,JOO [7,621 

~ 2,04' [51,941 J~ -, 
.400 [10.161 

3.045 [77.34] 
MAlt 

2.500 [6J.50] 

, Digitally Compensated 
(DCXO) 
Frequency: 

Frequency Stability: 

Aging: 

Output: 

5 MHz or 10 MHz standard; 
10 KHz to 20 MHz optional 

±5 X 10- 8 OOC to +60°C 

3 x 10 - 9/day standard; 
1 x 10 - 9/day optional 

High Speed CMOS standard; 
Sine Wave and TIL optional 

Frequency Adjustment: ±3 x 10- 6 minimum by 

Power Supply: 

Mounting: 

Size: 

multi-turn. trimmer 

+15 Vdc ±10%, 30 mA typical 
Fixed voltage between +12 Vdc 
and + 24 Vdc optional 

Four #6-32 Studs 

3" x 2" x 2" 

I'JDO[I'62]~~ ___ __ 

Co[D,76]II 
-11--.040 

[1.02] 
DIA. 

.550 
[1J,97] 

MAX. 

[~~g]l,I::=- 2D4~1~'94] =1 
r ~ASE GNO~ ~VD~ 1 

2.045 I I 1.400 
T26A 

(51.94] I I [35.56] 

MAX, I I J 
U·E~_~U. 

Temperature Compensated 
(TCXO) 

TTL LOGIC :lUTPUT: "0": + 0,4V MAX" '" ": + 2.4V MIN., 
Tr & Tf: 12 NS MAX., SYMMETRY: 60/40, LOAD: 10 TTL GATES, 

FREQ. ADJUST. RANGE: ± 5 x 10 -" MIN, AGING RATE: , x '0 - "IVR. 

SUPPLY REQUIREMENTS: 
:t12VDC ±10% REG. AGING RATE: 1 x 10- 61VA. 

Options available: 
• HCMOS logic output from 1 Hz - 20 MHz 
• Sine Wave output to 100 MHz 
• TTL logic output to 50 MHz 
• Other Supply Voltages 

A·1310 For manufacturers' sales. offices, see yellow pages EEM 1991 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FIL~ERS 
For further information call (814) 838-3571 • FAX 814-833-2712 
BLiLEY ELECTRIC COMPANY 
2545 W. GRANDVIEW BOULEVARD 
P.O. BOX 3428 
ERIE/PENNSYLVANIA 16508 

I 
CRYSTAL OSCILLATORS 

first I name in frequency control Voltage Controlled (VCXO) 
BULEY VOLTAGE CONTROLLED CRYSTAL OSCILLATORS combine inherent crystal stability and voltage controlled 
frequency deviation in a single solid state device. 

1. GND. I: RF REnJRN 
2. VOLTAGE CONlROL 
3. +WC 
4. OSC. 00 TPUT 

500 [T270J T 
i 1000 

[25.40J 

... L 

Frequency Range: 32 kHz to 20 MHz 

Frequency Stability: ± .0015% 
Operating Temperature 
Range: O°Cto +70 oC 
Frequency Deviation: ± .004% minimum 
Linearity: ± 20% maximum 
Modulation Voltage: + 1V to + 4V 

Transfer Function: 
Output: 

Supply Voltage: 
Mounting: 

Size: 

Options: 

positive 
TTL compatible 

+5 Vdc ±5% 
PC board mount using 4 
terminals 

1.625" x 1.625" x .500" 
maximum 

High Speed CMOS Output 

Temperature 
Compensated 
Voltage 
Controlled 
(TCV ) 

~~o 
. [13.45J 

~ "AX . 
. 285 [7.24J ~ 

~1--.040 [1.02J OIA. 

, - GND. de CASE GNO. 
2 - +12 'vUe 
J - OUTPUT 
4- - VOLT AGE CONlROL 

·1 .781 [19.84] i--- 1.625 : 41.28] ..; fj4-4DUrJC--2t-
MAX. 4 STUDS I" 

.3121"1 ---1 .937 ~23.80J I-
[7.92J , 
.- r 
I 

r , 
1.8M 1.562 

[42.0.J :39.67: 

I 2.625 

t o•o 

--.1..[66.68J 

J.03~ 
[76.99~ 

MAY. 
[1.02J 

orA. 

• I 

. 250 [6.35J--i r:-- .150 --J I---- 2.03~ ~51.59: MAl . "'! 
I [3.81J ' 

.312 [7.92J-+--! MAll, 

• Center frequency range from 1 to 100 MHz. 
• Standard design parameters are based on operation with - 12 Vdc; 

25 mA supply. Other voltages may be specified as a custom option. 
• Standard output is Sine Wave. typical 1V rms into 1000 ohms or .25V 

rms into 50 ohms. 
• Mechanical trim is provided for center frequency adjustment. 
• Typical modulation voltage is ± 5V with a modulating input impedance 

of 10K ohms and modulation rate from DC to 20 kHz. 
• Linearity: ± lOA! to ± 50A! dependent upon frequency deviation. 

1.000 
[25.40J 

Frequency Range: 
1 MHz to 20 MHz 
Frequency Stability: 
± 1 ppm with voltage 
control equal to OV; ± 2 
ppm at any control voltage 
Operating Temperature 
Range: 
O°C TO 60°C 
Frequency Deviation: 
± 10 ppm minimum; ± 15 
ppm maximum 
Voltage Control: 
±5V 
Transfer Function: 
Negative 

Linearity: 
± 10% maximum 
Input Impedance: 
10K ohms minimum 
Aging; 
1 ppm/year typical 
Supply Voltage: 
+12Vdc ±10% 
Output: 
TTL or HCMOS (optional) 
Size: 
1.53" x 1.53" x 0.5" 
maximum 
Mounting: 
PC board mount using four 
terminals 

BLILEY ELECTRIC COMPANY IS CERTIFIED FOR MIL·STD-2000 ON SOLDERED ELECTRICAL AND ELECTRONIC ASSEMBLIES. 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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CRYSTALS. OSCILLATORS. CRYSTAL & PIEZOELECTRIC FILTERS 2300 
For further information call (814) 838-3571 or TWX 510-696-6886. FAX 814-833-2712 
BLiLEY ELECTRIC COMPANY 
2545 W. GRANDVIEW BOULEVARD 
P.O. BOX 3428 
ERIE/PENNSYLVANIA 16508 

CRYSTAL OSCILLATORS 
General Purpose-Clock Oscillators 

I 
-sti~ 

first name in frequency I control 

DESIGNED WITH PRIMARY EMPHASIS ON QUALITY - BACKED UP BY TOP TECHNOLOGY 

C15J 

~~ 
[13.46] L MAX. 

.312 [7.92] --,-

r---11-.040 [1.02] CIA . 

C3A 
r--------..-----.l 

. 1.0 [ 1 [i~,09] 
[4.83]1 _ • MAX. 

U U t 
'-11-.040 [1.02] DIA. 

1 - NEG. CSC. I: RF GND. 
2 - N,C. 
3 - +5 VDe 
'" - OUTPUT 

1 - N.C. 
7 - GROUND 
8 - OUTPUT 

14 - +5 VDe 
(14 PIN DIP 

COMPATIBLE) 

1,5,10 - N.C. 
7 - GROUND 
8 - OUTPUT 

14 - +5 vee 
(14 PIN DIP 

COMPATIBLE) 

Cl9A .19S 

~~[4.95J 
.L "AX . 

I 
.200 T:il- .018 

[5.08] [0.48] 
DI", 

1 - N.C. 
7 - GROUND 
8 - OUTPUT 

14 - +5 VDe 
(14 PIN DIP 

Cm.lPATlBLE) 

'(CASE DESIGN INCORPORATES AN ALL METAL RESISTANCE - WELD HERMETIC SEAL ENCLOSURE.) 

GENERAL SPECIFICATIONS 
SUPPLY: +5VDC 
OUTPUT: TTL LOGIC "1"+2.4 V MIN .• LOGIC "0"+0.4 V MAX. 

SYMMETRY: 60/40 DUTY CYCLE WORST CASE 

loAD: 10 TTL GATES 

SINE WAVE: 0.7 VRMS(1000 n LOAD). 800 kHz - 25 MHz 

0.2 VRMS (50 n LOAD), 1 - 150 MHz 

CUSTOM OPTIONS AVAILABLE: HCMOS LOGIC. COMPLEMENTARY OUTPUTS. DUAL·FREQUENCY OUTPUTS 

FREQUENCY ADJUSTMENT: ELECTRICAL OR MECHANICAL AVAILABLE ON C15J AS A CUSTOM OPTION 

HERMETIC ENCLOSURES: C15J, C3A AND C79A 

For manufacturers' sales offices, see yellow pages EEM 1991 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

For further information call (814) 838-3571 or TWX 51D-696-6886. FAX 814-833-2712 
BLiLEY ELECTRIC COMPANY 
2545 W. GRANDVIEW BOULEVARD 
P.O. BOX 3428 
ERIE/PENNSYLVANIA 16508 

-S/4'1M( 
first I name in frequency control 

CRYSTALS 
General Purpose and Mil-Spec. 

Holder options include Mil-Spec. resistance-weld seal (BR Series) or solder seal (BH & BX Series). 
1--.725 ['8.42]--1 
r MAX. I 

BR6W IBH6W 
1 
.775 

[19.69] 
MAX. 

1I:::::n====;:;---i 
.500 [12.70] MIN. 

OR SPECIFY 

-~ 
J.488 [12.J4] L • 030 

[0.76] 
DIA. l . 757 ['9.23] MAX. t 

G --- ~) --:18.94] 

I IL_~t 

SPECIFY BR6 I BH6A FOR 
.050 [1.27] DlA. PLUG-IN 
PINS APPROX •• 238 [6.05] 
LONG. 

.402 ['0.21] +-----i .326 [8.28] +----I 

-l .535 [13.59] l
I MAX. I 

BR4W 
.640 

[16.26] 
MAX. 

500 [12.70] MIN. 

.017 j 
[0.43] 

OR SPECIFY 

~ 
DIA. I----J.- .275 [6.99] 

1·576 [14.63] t 
~AX. 

(E8-------.1 
-6-6- .240 [6.'0] 

r I MAX. 
-·-T 

MAX. r I 

11-1 SPECIFYBR3-1B FOR B 3 [6.73] 
GROUNDING CASE TO MAX. 

-:[1,0] MIN. 

BRJI'M I BXW [i~A":.] 

MAX. DIA. i'R I ~5 
LEAD 2. 1 

.500 ['2.70] MIN. 
OR SPECIFY 

.017 I 
[0.43] -----1.. 

DIA·l .383 
[9.73] 

OR SPECIFY 

.017 l 
[0.4J] 

OIA. --1 1--.192 [4.88] 

[[;~3g5]l • 
MAX. 

~ 
(_~ _ ~_) .183 [4.65] 

I I MAX. 

~ 
SPECIFY BR2 I IXP FOR 
.040 [1.02J OIA. PLUG-IN 
PINS APPROX. .238 [6.05] 
LONG. 

"1 (i~~] t-
MAX. I 

l1--;ro 
MAX. :lAf 

.5~70] MIN . 
OR SPECIFY 

,nBR1W [~::] v 1'0, 

h'~6°3 
.032 

[0.81] 

.017 I 
[0.43] --------.1 

DIA. --I \--.148 [3.76J 

(g.~~]I1---.l 
MAX. E9-9) 

~.'37 [3.48] 
MAX. 

INTERNAL CONNECTIONS 

1 - CRYSTAL 
2 - NC 
:3 - CRYSTAL 

NOTE (ALL HOLDERS, EXCEPT BR3): A THIRD lOP LEAD, FOR MECHANICAL 
AND lOR ELECTRICAL GROUND CONNECTION, IS AVAILABLE. 

ALL FREQUENCY TOLERANCES INCLUDE INITIAL CALIBRATION AT + 25°C. 
AGING VALUES ARE BASED UPON CONTINUOUS OPERATION AT + 85°C AND DRIVE LEVELS AS INDICATED. 

INTERNALLY RUGGEDIZED DESIGNS ARE AVAILABLE FOR HIGHER LEVEL SHOCK AND VIBRATION. 

2300 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1313 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

For further information call (814) 838-3571 • FAX 814-833-2712 
BULEY ELECTRIC COMPANY 
2545W. GRANDVIEW BOULEVARD 
P.O. BOX 3428 
ERIE/PENNSYLVANIA 16508 

CRYSTALS 
Coldweld Vacuum Sealed 
Transistor Case Styles 

-S14'lMt 
first name in frequency I control 

Unmatched performance during extreme shock and vibration combined with superior aging and high reliability have 
firmly established this style as first choice in advanced military and space systems. Ease of mounting and moderate 
cost also attract quality commercial usage. 

[1i"f8] BK2W 
MAX 

SPECIFY BK2 FOR 
040 [1 02] OIA. PLUG-IN 

PINS APPROX 281 [7.14] 
LONG 

r ~r'7~~p~I~9]~ 

L ~ 
018 SOO [1270] MIN 

[0 46] DOOR SPECIFY 
DIA -----.i 

BK3 

LOCATION OF TAB 
IS opnONAL 

INTERNAL CONNECTIONS 
(NOS. FOR REF. ONLy) 

1 - CRYSTAL 
... - GROUND 
5 - CRYSTAL 
7 - NC 

±.0015 

"1 .S1S r13.08] r SPECIFY BKS FOR 
~ MAX: OIA. .030 [0.76] OIA. PLUG-IN 

'27S'3NPK5W PINS APPROX .. 281 [7.14) 
[~.!~J (IDS) LONG. 

r-- -----, 
.500 [12.70] MIN . 

. 018 0 0 0 ~ECIFY 
[0.46J 

OIA. 

.620 [1S.7S) 
MAX. OIA, 

±.OO2 ±.0025 

INTERNAL CONNECTIONS 
(NOS. FOR REF. ONLy) 

, - CRYSTAL 
3 - NC 
... - GROUND 
5 - CRYSTAL 
7 - NC 

±.003 

ClI.383 [9.73) 
MAX. OIA. ' 

1 2 LOCA nON OF TAB 

~~~ 
.032 J [0.81) 

.200 
[5.08) 

OIA. 

IS OPTIONAL 

INTERNAL CONNECTIONS 

...J 
« 
I
Z 
w 
:e « o 
z 
:;:) 
IL. 

1 - CRYSTAL 
2 - NC 
:5 - CRYSTAL 

1.0 

0.5 

A·1314 For manufacturers' sales offices, see yellow pages EEM 1991 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

For further information call (814) 838-3571 or TWX 510-696-6886. FAX 814-833-2712 
BULEY ELECTRIC COMPANY 
2545 W. GRANDVIEW BOULEVARD 
P.O. BOX 3428 
ERIE/PENNSYLVANIA 16508 

-Slikl( CRYSTALS 
first I name in frequency control 

Coldweld Vacuum Sealed 
Although similar in appearance and configuration to a commonly used solder-sealed counterpart, Bliley's BA series 
features unexcelled process cleanliness and flux-free sealing in vacuum to minimize contamination. Improved ag
ing and reliability result at a modest cost premium. The data following is suggested for general guidance. Superior 
performance in temperature stability and aging can be provided if required. 

.360 [9.14] -0'--0- .OJ{) [0.76] OIA. V.RE 
""""---;-:EI 10 SPECIFYBA6W FOR 

"~I I. t~~g~·5: J~~~~~MIN 

BA6, 
BA4, 

& 
BA2 

BA2 

±.002 

--j .535 [13.59] t---
I ~AX I 

I 
BA4 640 [16.26] 

MAX . 

.6ffi==;jj=do __ 1 
.040 [1.02]--1! .236 [6.05] 

~:~s PLUG-IN I---~ 

[6.99] 

l .59S [15.11] ~ 
MAX. ~ 

e=B1 I .265 
-0-0- [6.73] 

I 1 MAX. . ---r 

±.0025 ±.004 

SPECIFY BMW FOR 
.017 [0.43] OIA. WIRE 
LEADS .500 [12.70] MIN. 
LENGTH OR SPECIFY 

At 

.395 -t--------1 

[l~~x'J] 15~ Ii 
BA2 .530 J~~:'6] 

.040 [1.02] I I ~.05] 
OIA. PLUG-IN I PINS ~ 

[4.88] 
.450 -t------j I 

[11.43]1_ ~ 
MAX. t~-~-) .200 [S.08J 

I r MAX. 

---r 
SPECIFY BAgw' FOR 
.017 [0.43] DIA. WIRE 
LEADS .500 [12.70) MIN. 
LENGTH OR SPECIFY. 

5 

2 2 

AGING VALUES ARE BASED UPON CONTINUOUS OPERATION AT +85°C AND DRIVE LEVELS AS INDICATED. 
At, A3, A5, A7 DENOTE AT CUT·FUNDAMENTAL MODE, 3RD OVERTONE MODE, ETC. 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS· 2300 

For further information call (814) 838-3571 or TWX 510-696-6886. FAX 814-833-2712 
BLiLEY ELECTRIC COMPANY 
2545 W. GRANDVIEW BOULEVARD 
P.O. BOX 3428 
ERIE/PENNSYLVANIA 16508 

CRYSTALS 
Stress Compensated 
Double Angle Rotation 
• Improved Frequency Stability During Acceleration and Vibration 
• High Drive Capability - Several Times Typical AT Cut Levels 
• Low Phase Noise 
• Low Aging Rate 
• Fast Warm-up 

SC CUT 
GENERALIZED TEMP.lFREQ. CHARACTERISTICS 

NORMALIZED AT.2S" C 
200 

160 0 

I 

120 
I 

5' 

I I 

)~ 7 
L 

-- - ./ 
,0' 

f-. --
.-~ .of :-

I 

3sit /'r:2 ., ~, ......... , -
30i / ,v, I \, ',I"- 's 

II rfl ,\ " 
2~ I i,\ " " 2<1.1 d, f\. '. 20'. 

:::E 
80 0.. 

0.. 

:> 40 
w 
0 

>- 0 
(.) 
z 
W -40 
:::> 
a 
w 
rr: -80 
u. 

/.(J \ --. -
'SI , -120 

,et, 'I 1\ , ... 
2S' 

5:!' 30 
-160 

-200 ~I \3S' \ 

- 80 - 40 0 40 80 120 I 60 200 

TEMPERATURE DEGREES C 

Surface Mount Designs 
Bliley SM Style Crystals combine our 
traditional performance and reliability with the 
design advantages of surface mounting, 
Available in "gUll wing" lead configuration, 
Holder style is resistance-weld seal, a volume 
production process which reduces cost and 
minimizes contamination. 

i------+- .326 [8.28] 
L-I I MAX. DIA. 

.265 IffilK3 [6.73] -5) 
MAX. 

~ 

000 

I -1.515 [13.08] ~ 
--1---1 MAX. DIA. I 

.275 IfiPBK5W 
[~.:~] (10-8) 

f 
o 0 0 

I- .695 [17.65] --I 
I MAX. I 

BA6 
.775 

[19.69] 
MAX. 

d::;:;===;=F~ 

SEE PAGES 8 & 9 FOR 
COMPLETE DIMENSIONS 

250 [B.35] 
MAX. 

INTERNAL CONNECTIONS 
(NOS. FOR REF. ONLY) 

1 - CRYSTAL 
2 - NC 
J - CRYSTAL 
>1. - GROUND 

For manufacturers' sales offices, see yellow pages 

I 
-st"W{ 

first name in frequency I control 

"INCLUDES STABILITY OVER TEMP, 
RANGE & CALIBRATION TOLERANCE. 

-l .53D [13.""] I-
~I MAX. I j 

.183 [4.65J -;;.g BR2SM-1l.285 [7.24J M¥--o:JJ_a - MAX. 

J 100 g.54J-l l' 
.B20 [15.75J L 

MIN. 

.435 200 L 
I L-~[~~~JDlA. 

[1~fJ [SSt ---~ 
d~~J .660 k~~64J 

EEM 1991 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

For further information call (814) 838-3571 or TWX 510-696-6886. FAX 814-833-2712 

BLILEY ELECTRIC COMPANY 
2545 W. GRANDVIEW BOULEVARD 
P.O. BOX 3428 
ERIE/PENNSYLVANIA 16508 

-S"'IP( 
first I name in frequency control 

Designed for optimum performance with temperature control 

CRYSTALS 
Vacuum Sealed 

Ultra High Stability 

This outstanding group incorporates the technology and craftsmanship that has made Bliley famous for quality without 
compromise. Exceptionally low aging and high Q characteristics provide precision reference for frequency stan
dards, synthesizers and ultra stable system clocks: r 7.0 J,~007] 1-----. 

r 6-,--, 1 
BG61AH - 5S/38 I .800 

I OR I 575 [20.32] 

jG618CH .5~S/38 [14t I 
U U 1500 

o 0 0_ ~OJ 
017 [043] 

DIA. 

INTERNAL CONNEcnONS 
(NOS. FOR REF. ONL v) 

1-CRYSTAL 
S-CRYSTAl 
7-NC 

BG61AH - 5S/3S OR BG61SCH ·5S/38 
(GLASS ENCLOSURES) 

SC CUT 

j···tt7 .• 5] 1200M~J7]-r---I 

I 
BA6 .775 J1~: •• J 

"=n==~~ 
.050 [1.27] 

.238 [ •. 05J 

~:~s PWG-IN -1."6 [12.J4]1-----r 

C .7.5 [1 •. 43J -i 
MAX. I 

SPECIFY BA6W FOR 
.030 [0.76] OIA. WIRE 
LEADS .500 [12.70] MIN. 
LENG11i OR SPECIFY. 

BA6lBAOW 
(COLD WELD SEALED METAL ENCLOSURES) 

GENERALIZED TEMPERATURE I FREQUENCY CHARACTERISTICS 

SPECIFY 8K2 FOR 
.~A. PLUG-IN 
PINS APPROX. 281 [7.14J 
LONG 

LOCATION OF TAB 
IS OPTIONAL 

INTERNAL CONNECTIONS 
(NOS. FOR REF. ONLy) 

1 - CRYSTA.L 
4 - GROUND 
!i - CRYSTAL 
7 - NC 

BK2IBK2VV 

40 ..!i:..j+. 

.0 
'j-... 

:::t ~ 
Q. 

12': 1"---Q. 20 , 1"-
:> I. , 
W 10 

, 
0 

" 
> u 0 z ~ -w ....-5-10 
w ..--r 
It: . ./ /I' 1.1... 20 

/' 
_.o~~~~~-L~~~-L~~~-L~~ 

~ ro ~ ~ ~ n ~ ~ ~ 

TEMPERATURE DEGREES C 

EEM 1991 For manufacturers' sales offices, see yellow pages 

2300 

A·1317 



CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

201 Blackford Avenue • Middlesex, New Jersey 08846 
CR1STAl.~ (908) 356-7787 • PHONE TOLL FREE - 800-526-3935 • FAX TOLL FREE - 800-777-2197 

Microprocessor Quartz Crystals 

The crystals featured on this table 
are the standard frequencies most 
requested within the industry for 
microprocessor applications. They 
are finished to the following 
specifications: 

Specifications for Standard 
Microprocessor Crystals 

Frequency Tolerance: 
±50ppm @ 25°C 
±50ppm -20°C to + 70DC 

Drive Level: 1 M.w. Max. 
Shunt Capacitance: <7 pF 
Holder Type: HC-51 or HC-49 
Sealing Method: Resistance Weld 
Grounding or Hold-Down Leads 
Available 

Typical MP Crystal Holders 

HC-51 HC-49 r- 0757 --I 0352 0.183 

~19~) --r1~(89)r- "1g~~~ r=.rl--

4.32 
(.017) 

_ om' j[~j 
+"'.~ 

.750 .750 
(191) .017 (19.1) 

1 (.43) -L 
.486 --L- --oj f--
~ .192 

3.75 NOM. 
(.148) 

(4.88) 

HOLDDDWN 
WIRE DN 
REQUEST. 

cb 
ff 
¥ 

A-1318 

MAX. SERIES, 
FREQUENCY BOMAR HOLDER RESISTANCE LOAD 'MODE 

MHZ PART # TYPE OHMS CAPACITY 

1.000000 BR100L HC51 500 13PF FUND 
1.843200 BR184L HC51 220 13PF FUND 
1.843200 BR184 HC49 500 13PF FUND 
2.000000 BR200L HC51 200 20PF FUND 
2.000000 BR200 HC49 400 20PF FUND 

2.097152 BR209 HC49 400 20PF FUND 
2.457600 BR245L HC51 200 32PF FUND 
2.457600 BR245 HC49 300 32PF FUND 
2.500000 BR250L HC51 150 20PF FUND 
2.500000 BR250 HC49 275 20PF FUND 

3.000000 BR300L HC51 80 32PF FUND 
3.000000 BR300 HC49 150 32PF FUND 
3.276800 BR327L HC51 60 15PF FUND 
3.579545 BR357 HC49 100 18PF FUND 
3.686400 BR368 HC49 100 SERIES FUND 

4.000000 BR400 HC49 75 20PF FUND 
4.194304 BR419 HC49 75 20PF FUND 
4.915200 BR491 HC49 60 SERIES FUND 
5.000000 BR500 HC49 50 20PF FUND 
5.068800 BR506 HC49 50 SERIES FUND 

5.714300 BR571 HC49 50 20PF FUND 
5.760000 BR576 HC49 50 20PF FUND 
5.860000 BR586 HC49 50 32PF FUND 
5.990400 BR599 HC49 50 20PF FUND 
6.000000· BR600 HC49 50 SERIES FUND 

6.144000 BR614 HC49 50 SERIES FUND. 
7.372800 BR737 HC49 50 20PF FUND 
8.000000 BR800 HC49 50 SERIES FUND 
9.216000 BR921 HC49 30 SERIES FUND 

10.000000 BR1000 HC49 30 SERIES FUND 

11.000000 BR1100 HC49 30 SERIES FUND 
11.059200 BR1105 HC49 30 SERIES FUND 
11.200000 BR1120 HC49 30 SERIES FUND 
12.000000 BR1200 HC49 30 SERIES FUND 
14.3181'80 BR1431 HC49 30 SERIES FUND 

14.912000 BR1491 HC49 30 32PF FUND 
15.000000 BR1500 HC49 30 SERIES FUND 
16.000000 BR1600 HC49 30 SERIES FUND 
18.000000 BR1800 HC49 25 SERIES FUND 
18.432000 BR1843 HC49 25 SERIES FUND 

20.000000 BR2000 HC49 20 SERIES FUND 
24.000000 BR2400 HC49 20 SERIES FUND 
25.000000 BR2f?00 HC49 20 SERIES FUND 

For manufacturers' sales offices. see yellow pages 'EEM 1991 



CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

201 Blackford Avenue • Middlesex, New Jersey 08846 
(908) 356-7787 • PHONE TOLL FREE - 800-526-3935. FAX TOLL FREE - 800-777-2197 

Custom Crystals 
Bomar can provide AT Cut Crys
tals from 1 MHz to 160 MHz. The 
AT Cut operates on the fundamen
tal and all odd overtones (3,5,7,9). 
This cut maintains the lowest of all 
temperature coefficients; supplies 
an extremely high Q, plus it offers 

. an economical cost which makes it 
the standard for most oscillators 

such as temperature controlled as 
well as non-controlled types, and in 
filter applications. The frequency 
may be multiplied up or down as 
needed. 
Product applications are in mobile, 
portable and base station commu
nications; radio transceiver filters, 
modems, satellite frequency con-

Typical Resistance VS. Frequency Characteristics 

verters, and in any field where truly 
clean, drift-free reception is 
required. 
Bomar features -quick turnaround 
service-available for quantities up 
to 500 units per frequency. Please 
call for specific information on this 
program. 

AT-CUT FUNDAMENTAL MODE TYPICAL Rs AT-CUT 3RD MODE TYPICAL Rs 

en 
::::E 
:I: 500 o 
3!: 200 
W 
() 
Z 100 

~ 
~ 50 
en 
w 
IX 20 

en 
::::E 
:I: 60 o 
Z 
w50 
() 

Z40 

~ en 
en 30 
w 
IX 

\ I 
'\. ~ 

~ 
r-~ 

10-'---1--1----+--+---+-- 10 20 30 40 50 60 70 80 

2 10 20 30 5 

FREQ.IN MHZ 
FREQ.IN MHZ 

AT-CUT 5TH MODE TYPICAL Rs 

Specifications for Custom Crystals 80 
en 

Calibration Tolerance: ±.0025% at 25°C ::::E 
:I: 70 

±.001 % at 25°C 0 

Frequency Stability ± .0025% From -20°C To +60°C 
1!!: 60 
W 

Over Temperature ± .001 % From -20°C To +60°C () 
Z 

Range: ~ 
50 

en 
Resistance: See Graphs en 40 

w 

/ 
/ 

~ 
V 

~ 

",,~ 

~ 
Holder Type: HC-51 , HC-49, HC-45 IX 

Sealing Method: Resistance Weld 40 60 80 100 120 140 160 

FREQ. IN MHZ 

CALL TOLL FREE 
FOR PROMPT QUOTATIONS ON YOUR CRYSTAL REQUIREMENTS: 

Toll Free Phone Toll Free Fax 
800-526-3935 800-.777-2197 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1319 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

201 Blackford Avenue • Middlesex,New Jersey 08846 
CRtSTAl.~(908).356-7787. PHONE TOLL FREE - 800-526-3935. FAX TOLL FREE - 800-777-2197 

TTL Crystal Clock Oscillators. 

Specifications 
Frequency Range 
Frequency Stability 
Operating Temperature Range 
Storage Temperature Range 
Input Voltage 
Input Current 

TTL Output 
Symmetry 
Rise and Fall Times 
(0.4-2.4V DC Level) 

"0" Level 
"0" Level 
"1" Level 
"0" Sink Current 

"1" Source Current 

Output Load 
Environmental Test 

Temperature Cycle 

Humidity 
Mechanical Test 

Gross Leak Test 
Hermetically Sealed 
Seal Strength 
Bend Test 

Marking Ink 
Solvent Resistance 

Features Models 
• 0.800" (L) x .500" (W) x 0.240" (H)* • 81200 (100 ppm) 
• Dual In Line Spacing • 81250 (50 ppm) 
• TTL Compatible Output • 81225 (25 ppm) 
• High Reliability 
• Resistance Welded 

* INCLUDES INSULATED STAND OFFS 

250KHz to 70MHz 
±0.01 % over operating temperatures and voltage 
O°C to 70°C 
-55°C to 125°C 
+5VDC ±O,5V 

250KHz to 3,199MHz 
3.200 to 24.999MHz 
25:000 to 70.000MHz 

Max. at 25°C 
70mA 
30mA 
50mA 

60/40% to 40/60% 1.4VDC 
250KHz to 8.999MHz 15nS max. 
9.000 to 31.999MHz 10nS max. 
32.000 to 70.000MHz 6nS max. 
+O.4V max. 250KHz to 31.999MHz 
+0.5V max. 32,000 to 70.000MHz 
+2.4V min. 250KHz to 70.000MHz 
16mA min, 250KHz to 20.000MHz 
(1.6mAlGate) 
20mA min" 20.000 to 70.000MHz 
(2.0mAlGate) 
-O,4mA min. 250KHz to 20.000MHz 
-0.5mA min. 20.000 to 70,OOOMHz 
1 to 10 TTL Gate 

Max. over 
operating Temp. 

90mA 
40mA 
70mA 

±6ppm max. O°C. to 120°C. 3 cycles, 2 hours max. each, 
25± 2°C, reference 

85% relative humidity, 85°C. 250 hours 

At units 100% leak tested in deionized H20 
Leak rate less than 2x1 0.6 atom, cc/sec of helium 
20 Ibs. max, force perpendicular to top & bottom 
Will withstand max. bend of 90° reference 
to base for 2 bends 
Epoxy heat cured 
Isopropyl-alcohol, trichloroethane 

4 Pins 
#7 T BOMAR CRYSTAL 

BI300 

.19"·~ 

f LL 
Pin #1 I 

T .... °,0 ._-- 0 ~I' .5" 
8.000 MHZ 

Dot 
1,.....1:::======1=68=7 ~ 

Denotes 
Pin #1 Location 

A·1320 

T ~Uiruo====ou=;:;U~ L .031" 

.25"d-_ 0 ~17" 

.3" .21" 

(i) 0 
T.... <>.;. 

#14 f-- .6" --i • #8 
(Stand off) 

(All dimensions in inches) 

For manufacturers' sales Offices, see yellow pages 

PIN CONNECTION 
#1 NC 
#7GND 
#8 OUTPUT 
#145VDC 
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2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

EO Champion Oscillators 
DIP-8lze 

MSO TCXOs 

01.7 ns Ris. Time 
o 1.6 ns Fall Time 
o Trl-state Standard 
047.5152.5% Symmetry 
The K11 040T data clock oscillator, designed 
to drive Motorola MC68030, MC68040 and 
Intel i486 microprocessors, is TTL compat
ible (CMOS model available) with 60pF load 
capability, ±100 ppm stability from O·C to 
+70·C. 

±20 PPM 
Crystal Clock 
Oscillator for 
Telecom Use 

For tight stability data 
ctock applications in telecommunications or 
data communicatiohs"logic, the K1144BM 
drives either TTL or CMOS from 1.75 to 35 
MHz, has5 ns max rise and fall times, optional 
enable/disable. Model K1144AM (35 to 60 
MHz) drives up to 5 TTL gates. Tighter sta
bilities available up to ±10 ppm. 

I NEW I 
Voltage 
Controlled 
Oscillators 
For Phase
locked loop 

Model K1524AA has a 
frequency range of 3 to 35 MHz, stability±50 
ppm, and features a total deviation of ±aDO 
ppm for applications in which more pUllability 
is required. 
Model K1523BA has a frequency range of 2 
to 55 MHz, stability ±25 ppm, and deviation 
±SO to ±75 ppm per volt. Tighter stabilities, 
wider deviation, higher frequencies avail
able. 

Surface Mount 
Oscillators 

Designed for 
automated assembly, MSO 

oscillators measure only 0.560" by 0.360" 
(14,22 x 9,14 mm). In "C"lead configuration, 
packaged in anti-static tubes or in 24 mm 
tape and reel. TTL and CMOS compatible, 
frequency range 1.5 to 40 MHz. Enable/ 
disable optionally available for both CMOS 
and TTL. 

r--~-::-----' 

ECl 
Compatible 
Oscillator at 
40-220 MHz 
(K1149 Series) 

MECL 10KH design 
for improved rise and fall times, duty cycle, 
noise margin, and power supply rejection. 
Open emitter output for user selection of 
load. Dual complementary outputs, internal 
pull-downs and various pin-outs available. 
Frequency range 40 to 220 MHz, stability 
±100 ppm. Rise and fall times 1.0 ns typical, 
2.0 ns max. 

CMOsrrTl 
To 50 MHz With 
RASCO®PlUS 
Oscillators 

Available from 1.25 to 50 
MHz, drives high speed 
microprocessors (MC68020, MC68030, 
80386, etc.), with ±O.01% stability from O·C 
to+70·C. TTL compatible (up to 10 gates) or 
CMOS compatible (50 pF load). Extended 
temperature range available. Optional 
±O.005% stability, enable/disable. Optional 
tight symmetry to 50 MHz in TTL, or to 20 
MHz in CMOS. 

Champion Oscillators Overview 

~ ErIQ. Rlngl S~mmltl¥ ~ StIbl!.II¥ 0J:dImm 
RASCO PLUS 1.25 - 50 MHz 40/60% TTUCMOS ±O.01% 1,2,3,4 
K1100AM 20-70 MHz 40/60% TTL ±O.01% 
K1300AA 50 -12& MHz 45/55% TTL ±O.01% 1,8 
K1144BM 1.75 - 35 MHz 40/60% TTUCMOS ±O.002% 1,4 
K1144AM 35 -60 MHz 40/60% TTL ±O.0025% 1 
K1145AM 20-50 MHz 40/60% TTL ±O.005% 
K1149 Series 40 -220 MHz 40/60% ECL ±O.01% 1,5,6,7 
MSO (Surf. Mnt.) 1.5 -40 MHz 40/60% TTUCMOS ±O.01% 2,4 
K1160AA (Dual 2.5 -10 MHz 40/60% TTL +0, -.02% 

Output) (2XTTL) 40/60% CMOS 
K1523BAVCXO 2 - 55 MHz 40/60% TTL ±O.0025% 3 
K1524AA VCXO 3 - 35 MHz 40/60% TTL ±O.005% 3 
K11040T 40-70 MHz 47.5152.5% TTUCMOS ±O.01% 3 
K1135 Series Dual Baud Rate Generator (50 - 19,200 Baud) ±O.01% 
K1519 Series TCXO, 10" 20 MHz, Sinewave Output ±O.0005% 

Options: 1. Tighter Stability 2. Tighter Symmetry 3. Extended Temperature Range. 4. EnableIDlsable 
5.Various Pinouts 6. Complementary Output 7.lntemal Pull-Downs 8. Tri-State Operation 
Note: 0.01% = 100 ppm, 0.005% = 50 ppm, etc. 

o Inclusive 
±5 ppm Stability 

o 10-20 MHz 
o DIP-CompstiblePlnout 
Enclosed in all-metal, welded packages for 
full hermetic seal, K1519 Series TCXas 
feature ±5 ppm stability over a temperature 
range of -30 to +70·C. Standard frequenctes 
are10.000,14.500,14.512,and20.000MHz; 
others optionally available. 

INEWI 
TTL Clock 

From 50 MHz 
To 125 MHz 

with Trl-State Capability 
K1300AA TTL Compatible 

Crystal Clock Oscillator is available from 50 
MHz to 125 MHz, has ±O.01% all-inclusive 
stability, 45155% symmetry, and features tri
state capability. CMOS model available. 

TTL Clock 
From 20 MHz 

To 70 MHz 
Model K1100AM 

(20 to 70 MHz) Crystal 
Clock Oscillator has ±O.01 % all-inclusive 
stability. Model K1145AM (20 to 50 MHz) 
features ±O.005% stability. 

Dual Output 
Clock For 
8-Bit~P's 

The K1160AA Crystal 
Clock Oscillator provides a 2.5 to 10 MHz 
MOS output to drive Zilog or equivalent mi
croprocessors; it also has a TTL output at 
twice the MOS frequenCy for other systems 
timing. 

Baud Rate 
Generators 

Operate 
From +5V DC 

K1135 Series generators provide the stable 
reference frequencies needed by serial in
terface devices (UARTs, modems, teletype, 
cassettes, etc). Direct UART/ USRT com
patibility, choice of 2x16 output frequencies, 
full duplex communication. Available with 
zero error at 19,200 baud. 
EiZ, Champion .. Kl1DO, K1135, K1144, K1145, K1149, 
K1160, K1523, K1524, K11040, K1300, MSO, and RASCO 
are trademarks of Champion TechnologieS, Inc. Mo1orola, 
MC68030, and MC68040 are trademarks 01 Mo1orola Inc. 
Intel and i486 are trademarks of Intel, Zilog is a trademark 

of ZilrEl'CJ,oinechnTOfj' 

BOo TeChnOlOgf Inc. 
2553 N. Edgington Street 
Franklin Park, IL 60131 
708/451-1000 FAX: 7081451-7585 

2300 
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2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

= C COLORADO CRYSTAL 
• . COR P 0 RAT ION 

QUARTZ CRYSTAL PRODUCTS 

TAKE ANOTHER LOOK AT CCc. WE ARE GETTING EVEN BETTER. 

Changes implemented at CCC during the past two years 
have already begun to pay dividends, and these dividends 
are passed on to our customers in terms of: 

Customer returns have been reduced by 22%. Our SPC 
program has reduced line losses and enhanced product 

• Higher Quality 
• Shorter Lead Times 
• More Competitive Pricing 
• Unsurpassed Customer Service 

ON TIME DELIVERY 
ON-TIME-DELIVERY has improved from 50% to over 75% 
and we are continuing to make improvements in an effort to 
reach ~ur goal of100% ON-TIME-DELIVERY. Presently46% of 
our shipments are to customers with whom we have devel
oped stringent JIT criteria. 

QUARTZ CRYSTAL PRODUCTS 
Frequency : 1.0 to. 250.0 Mhz 
Overtane : Fundamental, 3rd, 5th, 7th, and 9th. 
Angle of cut: AT, SC, and ather daubly ratated cuts with inflec

tian temperatures at any temperature abave +25 
degree e. 

Halders Glass, Caldweld, Resistance weld, and Salderseal. 

PARAMETER 

Frequency MHz 
Cut 
Vibratian Made 
Halder 

Laad Capacitance pF 
Co. Nominal pF 
C, Nominal fF 
L Naminal mH 
R Nominal Ohms 
Q Naminal (millians) 
QMinimum (millians) 
*Trimability (ppm/pF) 
Inflectian Temperature °C 

Turning Paint Range °C 
Turning Paint Talerance °C 

Max Slape far LTP from + 75°C 
to. Inflectian Temperature (OC') 

Calibratian at LTP (ppm) 
Max I.e. ±1°C from LTP of 

+82°C (OC') 

"C" Made Inharmonics (Resistance Ratio.) 

"8" Mode (Freq abave "C") 
Drive Level 

(Recammended Maximum) 

*Trimability:!iL I 22pF (ppmlpF) 
dC, 

uW 

CCSC·303001 

5.000 

SC 
3rd 

HC-27/U 

22 

3.6 
0.18 

5600 

85 

2.0 

-
0.15 

+98 
+30 to +95 

±5 

±8x10-8 

±1.5 

±4x10-' 

2:1 

10% 

10 

quality, consistency, and reliability. . 
Our standard lead time has reduced from 10 weeks to 6 

weeks. 
Most customer .inquiries can be responded to the same 

day, and if not, within one working day. 

Delivery Performance 
100 

~' 90 
.~ 80 

! ~ 
E 50 

~ 40 

j ~ 
-' 

V 

/\ /' ~/ 
/ \ / ~ 

~ 

o 
3/89 6189 9189 12189 2190 

Month/Year 

SOME AREAS OF SPECIALIZATION 
Law aging 
Shart Term Stability 
Law Allen Deviatian 
Law G (Vibratian) Sensitivity 
Doubly Ratated Cuts 
Minimized activity dips far TCXO applicatians. 

CCSC-303003 CCSC·505010 CCAT·303159 

10.000 10.000 10.000 

SC SC AT 
3rd 5th 3rd 

HC-27/U HC-27/U HC-27/U 

22 22 22 

5.2 3.3 5.0 
.30 .045 1.4 

840 5700 185 

55 290 15 

1.0 1.3 0.900 

- 1.2 -
.21 .035 0.7 

+95 +95 +25 

+30 to. +95 +30 to. +95 +60 to. +90 

±5 ±5 ±5 

±8x10-8 ±8x10-8 -
±1.5 ±1.5 ±4 

±4x10-' ±4x10-' -
2:1 2:1 -

10% 10% -
10 10 10 

CCAT-505083 

10.000 
AT 
5th 

HC-27/U 

22 

3.6 
.22 

1100 

60 

1.25 
1.1 

0.2 

+25 

+60 to. +90 

±5 

-
±1.5 

-
-

-
10 

Telephone: (303) 667-9248 Fax: (303) 667-3500 

2303 W. 8th Street, Loveland, Colorado 80537 U.S.A. 
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2300 CRYSTALS. OSCILLATORS. CRYSTAL & PIEZOELECTRIC FILTERS 

WHEN YOU NEED CLOCK OSCILLATORS IN A HURRY 
THINK OF COMCLOK 

2300 

• Fast service - 3 weeks or less • Small or large quantities, no problem 
• Special frequencies our speciality • A quality product 

Half Size and Surface Mount also Available 
TTL Clock Oscillators HCMOS Clock Oscillators 
Models: 
o CCO 100A (100 ppm) 
o CCO 50A (50 ppm) 
o CCO 25A (25 ppm) 

Features: 
o Dual In Line Spacing 
o TIL Compatible Output 
o High Reliability 
o Resistance Welded 

Specifications: 
o Frequency Range 

250KHz - 70MHZ 

Dimensions & Pin Connections 

r='~ 
.-FREQUENCY 

SYMBOL 
DENOTES 
PIN'1 
LOCATION 

-t 

PIN 

1 

7 

8 

14 

COMCLOK 

CONNECTION 

N.C. 

GND 

OUTPUT 

+Vdc 

1 
I .520 

MAX 

~ 

PIN #1 

........ 

l 
.190±.015 

t 

I"'.;, 

# 

Models: 
o CCM 100A (100 ppm) 
o CCM 50A (50 ppm) 
o CCM 25A (25 ppm) 

Features: 
o Dual In Line Spacing 
o High Reliability 
o Resistance Welded 

Specifications: 
o Frequency Range 

3.50MHz - 50MHz 

I--- .600 ± .005 -

- I--- .075 ± .020 I- .440 ± .050 .... 

1 
#7 

T , 
.300± 0.005 

~\ + 
1 

14 1 '8 
0.D78 DIA (4 PLCS) 

.020 

• 
.220 MAX (1--<1---; ___ ...,.1 ~I ~ 

I 

--1:f-- .018 ± .003 DIA (4 PINS) 

Comclok supplies a complete line of clock oscillators for your timing applications. You can be 
assured of a high quality product, produced with the most modern equipment. The crystal clock 
oscillators are hermetically sealed by resistance welding, in a pure dry nitrogen filled chamber, after 
a high temperature vacuum bakeout. 
Comclok's very flexible manufacturing operation enables us to provide our customers with superior 
service. Whether your requirement is for a few pieces on a special frequency for engineering 
purposes or large volume production quantities, Comclok can meet your needs fast! We have no 
minimum order size, and our normal delivery time on orders from one unit to one thousand is three 
weeks. If that's not fast enough, we also offer one week or less emergency service. 

1142 No. Gillbert St., Anaheim, CA 92801 • Technical Assistance (213) 836-9592 
ORDER PLACEMENT (800) 333-9825 • FAX (714) 491-9825 

For manufacturers' sales offices, see yellow pages 



CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

NEW PRODUCT HIGHUGm FOR 1991/1992l Call for details! 
.. Tri-State Gated models in 14-pin package to 140 MHz 
.. Tri-State Gated models in 8-pin package to 70 MHz 
.. ECl Clock oscillator at 600 MHz in 16-pin DIP (see page e) 
.. ECl Clock oscillator to 150 MHz in 8-pin DIP (see page e) 
.. Tight Symmetry models for microprocessor applications 

(Model MPH53) 
.. VCXO models to 90 MHz (see page 0) 
.. Advanced CMOS clocks above 100 MHz in 8-pin DIP (Model A53) 

The Best Oscillators 
For Fast Times 

Immediate delivery on Hybrid Clock Oscillators 
at these stock frequencies: 

TTL Clocks 
Model 815RB at these frequencies is available for immediate delivery: 
1 MHz 1,024 MHz 1,2288 MHz 1,8432 MHz 
2 MHz 2,048 MHz 2.4576 3 MHz 
3,6864 MHz 4 MHz 4,096 MHz 4,9152 MHz 
5 MHz 6 MHz 8 MHz 8,064 MHz 
8,192 MHz 10 MHz 11 MHz 11,0592 MHz 
12 MHz 12,288 MHz 12,5 MHz 14,31818 MHz 
15,36 MHz 16 MHz 16,384 MHz 18,0 MHz 
19,968 MHz 20 MHz 24 MHz 25 MHz 
25,175 MHz 28,322 MHz 30 MHz 32 MHz 
33,333 MHz 40 MHz 44,736 MHz 48 MHz 
~M~ MBM~ OOM~ MM~ 
66 MHz 66,666 MHz 70 MHz 80 MHz 

HCMOS Clocks 
Model HC15RB at these frequencies is available for immediate delivery: 
4 MHz 4,608 MHz 4,9152 MHz 5 MHz 
6,176 MHz 6.4 MHz 7,3728 MHz 8 MHz 
8,192 MHz 9,5445 MHz 9,8304 MHz 10 MHz 
12 MHz 12,355 MHz 14,31818 MHz 16 MHz 
16,384 MHz 16,67 MHz 20 MHz 24 MHz 
~M~ ~M~ ~M~ ~M~ 
~M~ ~M~ ~M~ ~M~ 

Reduced Size a.pin HCMOS Clocks 
Model 853 at these frequencies is available for immediate delivery: 
1,8432 MHz 2,688 MHz 3,024 MHz 3,6864 MHz 
4, MHz 4,608 MHz 4,9152 MHz 5 MHz 
6 MHz 8 MHz 10 MHz 12 MHz 
14,31818 MHz 16 MHz 16.128 MHz 18.432 MHz 
20 MHz 20.48 MHz 24 MHz 25 MHz 
25,175 MHz 28,322 MHz 30 MHz 32 MHz 
33,333 MHz 36,864 MHz 40 MHz 40,96 MHz 
~M~ ~M~ OOM~ MM~ 
65 MHz 66 MHz 66.666 MHz , 
Now available to 70 MHz with Tn-state Gating Function, 
and 140 MHz with Enable I Disable 

Hybrid Clock Oscillators 

I gates 
LSTTL Equivalent: 10 LSTTL gates 

ALS: 20 ALS gates 
Fast: 6 fast gates 

S&AS:2S&ASgates 

Pin 4: Case Ground 
Pin 5: Output Pin 8: +5 Vdc 

"Package Outline 1 Pin 1: Enable I Disable Pin 7: Case Ground 
Pin 8: Output Pin 14: +5 Vdc 

Enable I Disable Pin 1: Input Pin 8: Output 
Low Level: ,8 V max. 
High Level: 2,2 V min 
Open 

High Impedence (disable) 
Active (enable) 
Active (enable) 

Package Outline 1: ,2" high cap, 14-pin DIP 

r-;15~2~~m~ 

r- '·0 o· 
.300 

!7.82mml 0 0 L • • 

~ ,798 :---+1 

RI 120,27mm) IdMAx, 

(5.08mmJ 

----;J. 
,018 CIA. .250 
L457mm) IS.35mml 

, f L.. .. 80 ..J 
112.19mml 

2300 

---1 
'80 

'14.57mml 

t 
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Hybrid Clock Oscillators 

Standard -----> 

13 
14 

15 
16 
17 

51 
52 

53 
63 
73 

±25ppm; 
±50ppm; 

:t 100ppm; 
±100ppm; 
± 100 ppm; 

O°Cto+70°C 
O°Cto +70°C 

O°Cto +70°C 
-40°C to +85°C 
-55°C to + 125°C 

* Also designator for Dual Frequency, High Speed Sinewave, and AdVanced CMOS models. 

Package Outline 1 

Package Outline 2: a-pin DIP 

~7:~~~mr-

L • • ~ 
.180 

1 0 0 
.300 

C4.S7mml C7.62mml 

r 0 0 ~ • • 
.J L.- .200 

(5.08mm) 

~.500 1 nl "'.7mml .dMAX. 

(5 08 mm) 

. ----:t-
.01e' DIA. .250 
I.'"mml . ' .... mml 

. ~ 

High Frequency Clocks 

Output 
Voltage 

"Package Outline 2 

Pin 7: Case Ground 
Pin 14: +5 Vdc 
Pin 4: Case Ground 
Pin 8: +5 Vdc 

Package Outline 5 Pin 1: Enable I Disable Pin 8: Output 
Pin 7: Case Ground Pin 14: +5 Vdc 

"Symmetry better than 2% max. (typ. 1%). 
Also available with Tri-state Gating: Add "R" to model number. 

Package Outline 3 Pin 1: Enable I Disable Pin 2: ground 
Pin 3: Output Pin 4: Vdd (+5 Vdc) 

"Many standard frequencies are available. Please call for details. 

Package Outline 3: Ceramic surface mount oscillator 

.086, .096 

.-e=="""""""""""""""=,==i =.1.---, 

r-:-~ .435 --:'"I 
1.10'1 l' tar- .045 

r" .~ 
.200 CBOTTOM vmu f I .2~50 
L --.l .245 I 

1 I I 
L.045 

L ____ ..JI .105 
.~_..l 
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High Frequency Hybrid Oscillators 

Symmetry 
RtiFt 

Standard Model 

Frequency Range 

Temperature Range 

Frequency Stability 

Output 

Supply Voltage 

EelB-l 

10K ECl 

-5.2 V 

SO/SO±10% 
2nS max. 

Pin 7: Vee (-) 

E15R8 

10K ECl 

-5.2 V 

Package Outline 5 Pin 1: Internally Connected 
Pin 8: Output Pin 14: Vcc (Case Ground) 

Standard Options: 
Stability Options 

• A ± 50 ppm Stability over temperature range 
D ± 100 ppm Stability· (40·C to +8S·C) 
E ± 25 ppm Stability (0· to + 70·C) 
F ± 10 ppm Stability (O·C to +SO·C) 

Output Options 
• Q' Pin 1: Complementary Output 

G Pin 1: Enable I Disable: Enable to low level (Vii) 
Disable to High level (Vih) 

Pin Connect Options 
• P Pin 1: Internally Connected Pin 7: Vee (Case Ground) 

Pin 8: Output Pin 14: Vee 
• Options available on E ISR8 low Cost model to 170 MHz 

Package Outline 2 Pin 1: Vee Pin 4: Vee (Case ground) 
Pin 5: Output Pin 8: Vee 

(Not available with Complementary Output) 

rest Circuit 

Pins 1 and 8: Vee Pin 9: Output 
Pin 10: Complementary Output Pin 16: Vee (Case Ground) 

Po •• r .u .... " 

Output, 10K load 
T.H.D.,;S% 

1 Vrms min. DC coupled 1.5 Vrms min. @ 8 Vdc 
3.0 Vrms min. @IS Vdc 

DC 

Supply Voltage SVdc±10% 

Package Outline 5 Temperature range: 2S·C to + 7S·C Output wave: Sinewave. 
Option: Adding "D" option to end of model number calls out,; 1% T.H.D. 

Package Outline 5 Pin 7: Ground Pin 8: Output Pin 14: +SV 
Distortion (THD): ,; 5% 'Output voltage dependent upon frequency 
and fixed load. Consult factory for details. 

Frequency Tolerance: .01%. Temperature Range: O·C to +70·C. 
Supply Current: 20 rnA max. Package: 14-pin DIP, .44" height, epoxy encapsulated' 

•• See page. for frequency tolerance I temperature range options. 

Package Outline 4 Pin 1: No Connection 
Pin 9: Output 
Pin 16: Vcc 

Package Outline 4; l6-pin Double DIP 

r--. 970 i R ---. 
.275 

• 018DIA jo 

Pin 8: Case Ground 
Pin 10: Omit from drawing 

O· I 
o .BOO 

-.l o 
• • • 
L .J 1..-.100 

.700-J 
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VCXOs/VCOs 

Output: Wave 
Load 

Rise I Fall Time 

Squarewave; 50 I 50 ± t 0% 
10 TIL 

10 ns max. 

Package Outline 5 Pin 1: Control Voltage Input (Fo = 2 to 3 V) 
. Pin 7: Case Ground Pin 8: Output Pin 14: +5 Vdc 

REPLACES MOTOROLA K1523 MODELS 

Drive 10 
Symmetry 
Rise I Fall Time 

Deviation 

Package Outline 5 

Drive 10 
Symmetry 
Rise I Fall Time 

Deviation. 

AC Series 24 mA 
SO ISO ± 5% (52/48 typ.) 

6 nS (2 nS typ.) 

± 10 ppm to ± 100 ppm 
(depending upon frequency) 

.5 V to 5 Vdc (positive transfer function) 

Pin 1: Control Voltage Input (Fo = 2 to 3 V) 
Pin 7: Case Ground Pin 8: Output Pin 14: +5 Vdc 

4mA 
50/50±10% 

6 nS (15 pf load) 

±50ppmmax. 
.5 V to 4.5 Vdc 

Package Outline 2 Pin 1: Control Voltage Input (Fo= 2 to 3 V) 

Fixed Frequencies 

Frequency Stability 
O'C to +70'C 

Output: Wave 
Load 

Pin 4: Case Ground Pin 5: Output Pin 8: +5Vdc 

100 KHz to 80 MHz 
(please specify center frequency) 

±2%min. 
±3%max. 

TIL Squarewave 
10 TTL max. 

50/50±10% 

2% 

±20%min. 
±30%max. 

Control Voltage 0 V min. to +5 V max. 
F (nominal) at 2 to 3 V 

Positive transfer characteristic 

Package Outline 5 Pin 1: Control Voltage Input (Fo = 2 to 3 V) 
Pin 7: Case Ground Pin 8: Output Pin 14: +5 Vdc 

TCXOs 

Call or write for 
more informa
tion on Connor
Winfield's line of 
DIP TCXOs, 
VCXOs, and 
VCOs. 

Package Outline 5 Pin 1: Control Voltage Input (Fo = 2 to 3 V) 
Pin 7: Case Ground Pin 8: Output Pin 14: +5 Vdc 

Drive 10 
Symmetry 
Rise I Fall Time 

4mA 
50/SO±10% 

6 nS 

Package Outline 5 Pin 1: Control Voltage Input (Fo = 2 to 3 V) 
Pin 7: Case Ground Pin 8: Output Pin 14: +5 Vdc 

Engineering Notes on Connor-Winfleld'sTCXO Series 
The above TCXO models require a stable DC voltage on Pin 1. Fo is set at 
a Pin 1 voltage of 2.5 Vdc nominal. For accurate frequency adjustment, use 
a potentiometer between Pins 14 and 7 with a wiper to Pin 1. 

Package Outline 5: .26" high cap, 14-pin DIP 

.018 DIA, 
(,457mml 

.260 MAX. 

~Fi=========i;wa ~mm) 
.250 

(EI.35mml 

,--
.300 

(7.62mm) 

L..-

'·0 o· ~ .180 
14.57mml 

0 0 t • • 
L.- .460-J 

112.19mml 
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Engineering Data 
IV. MECHANICAUENVIRONMENTAL CAPABILITIES 
A. MECHANICAL ENCLOSURES-CTS Knights uses flux
free sealing techniques (reSistance weld and cold weld) for 
improved cleanliness, ·superior hermeticity, and long term 

HC-48, 51,36,47 

HC-40 

HC-49, 50, 42, 43 
R3W-SM, DIP, DIP-SM 

HC-37 

HC-46, K5, R5W, R5 

HC-35, HC-45 (sim.) 
R2W-SM 

B. ENVIRONMENTAL TESTING-CTS Knights has its own 
MIL-OPL approved test lab capable of all normal environmen
tal testing. In addition to performing any qualification testing 
necessary, the O.C. organization is involved in monitoring key 
process control points, as well as sampling outgoing product 
for specification compliance, in compliance with MIL-I-45208 
and MIL-O-9858. Complete environmental testing capabilities 
per MIL-STD-202 include: 
a. Mechanical Shock Method 213 
b. High Frequency Vibration Method 204 

reliability. CTS Knights manufactures crystals in 16 standard 
packages. One half inch hold-down wire (for mechanical sup
port and/or grounding case) are available on the oval 
packages. 

c. Random Vibration Method 214 
d. Moisture Resistance Method 106 
e. Salt Spray Method 101 
f. Seal Method 112 
g. Static and dynamic aging 
h. Drive linearly and reduced drive level testing capabilities 
i. Complete crystal parameter temperature testing 

capability ( - 55°C to + 125°C) 
j. Insulation Resistance Method 302 

Package Outline and Specifications 
HC49 GROUP HC48 GROUP 

0.48 
(.019) 

RESISTANCE WELD COLDWELD 

t (·43~),11AX. I r:JJ 3,35 1 
~ ~ ~~ 

\,.., ·10.33 3 81 ~ 
f~7) MAX. (.150) MAX. I~- 1130 I 4.77 
~ 4,64 \1- (.445) (.188) MAX. 

"~==:'==-_.L(~.183) MAX. t 
~ 13,46 
I I 0,058 (.530) 

13.46 (.02) M~~· 

~~~~ -L I 
-,- 12,7 

(~~) (.500) 

--t I- 4.87 

4,87 .. 203 -t 
(.192:.008) 

I (.192) NOM. 

FIG. 8 

R3W (HC-49/U) 

R3 (HC-50/U) 
Leads.238 
Dia. .040 

FIG. 9 

K3W (HC-43/U) 

K3 (HC-421U) 
Leads.238 
Dia. .040 

RESISTANCE WELD 

t(·7~'~. 741 

Il(.701J;'~AX. (.292; MAX. 

~ 8.68 
~ (.342) MAX. 

l.~a: :.~'m ...j \.-

·1 
19,68 

(.775) MAX. 

C::::::;;:=;? 1-
.762±.051 1.~~ 

(.030 ± .002) 

FIG. 10 

R17W (HC-51/U) 

R17 (HC-48/U) 
Leads.238 
Dia. .050 

COLDWELD 

.762 

7,16 
(.282) 

~"""""""""'8,94 
..... ... .....,...,. (.352) 

(.030) 12.70 
- 12,34 - (.600) 

(.486) 
NOM. 

FIG. 11 

K17W (HC-47/U) 

K17 (HC-36/U) 
Leads .238 
Dia. .050 
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Package Outline and Specifications 
SPECIAL PACKAGES 

RESISTANCE WELD 
R5W 

R-2W (Similar to HC-45/U-2) 
RESISTANCE WELD 

R-2W 

TOP WIRE 

3,42 j 
(.135) 
MAX. I 

! (.100) ~ 
.. - 2,54 ~~12'70 ~ (.500) MIN. 

f 
16,26 

0,508 (.640) 
(.02) MAX. 

tl'OC2~r==n~'-6+t-4----
(.040) (.238) , 

R5W 
12,7 ,762 

(,500) (,030) 
LEADS DIA, 

FIG. 12 

TO-8 (HC·37/U) 

I J-- 12,9 

r-~ ,-

CASE 
GROUND 

l--i;8~)~ 
6,35 51 (~~4('020) 
(,5J~j~'N. 0,48 

(.019) 

FIG. 15 

SURFACE MOUNT PACKAGES 
.43b.OSO 

--ll-~ 

4,32 
(.017) 

~ (8~~) MAX. 

~" r (.275)--1) 1 

I! 'i 8,6'87 MAX. 
'I II (.342) 

1rt'i}70
j 

. (.500) ... 
.... ..! 
3,75 NOM. 
(.148) 

FIG. 13 

RESISTANCE WELD 
T05 (HC-35/U) 

3 lEADS 
0,48 
(.019) 

b~) 

19
'39 h (.370 

8,50 
(.335) 

~~-t f~2~~) 
5,08 38,1 MIN 

1.02ili' (.50) . 

FIG. 16 

.5OB±.127TYP 

WITHIN ,050" OF 
CENTER LINE 

FIG. 14 

DIP (.5 x .5) 

FIG. 17 

-MAX I r 0OO:!: 005 aDo:!: OOS :WoO )P~MAX 
5.0B0~.S 

.200:!:.02D 

iT Urr. 
5 080 O2O'll(:~:S:27 ~~:~~rl27 
200_~ I' 

14986± 203 ,. .._.-.. Tt-.. -.. 1 .• '-'<ii--

'Jt:-J::".~ i 1-''''---'-_'"'>-'-'-1 
13.46 
¥o 

i:l 
r------r4.~ o~~~~~ ~~~~~I 

Tea MAX. '.!~OMAX. ~ 
l'-h ,--~ ~\IS:: REF. ~MAX 3.759:t.508 It 

275± 005 I 

_...i ~". __ 
PLANER :t: 152 --

TO WmtIN± 008 1143 
00 

.435 . .148:t.020 

FIG. 18 (R3W-SM) FIG. 19 (R2W-SM) FIG. 20 (DIP-SM) 

CTS - QUALITY, FREQUENCY CONTROL COMPONENTS FOR RELIABLE ELECTRONICS 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1329 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

-CTS® CDRPDRATIDN KNIGHTS CRYSTALS AND OSCILLATORS 

FREQUENCY CONTROL DIVISION 400 Reimann Ave., Sandwich, IL60548 • 815/786-8411 • FAX 815-786-9743 

Precision Quartz Crystal Resonators 
I. DESCRIPTION 
CTS High Stability Precision Resonators are used where 
specific tight parameter control is required. These crys
tals are used in communication, instrumentation, and 
military applications where specialized performance, 

documentation, or testing demands extra attention. 
These crystals are either calibrated at room tempera
ture, or at elevated temperature for ovenized oscillator 
applications. Holder types see Fig. 8 and Fig. 9. 

II. ELECTRICAL PERFORMANCE 

A. Q-VALUE [ 2 1T C~, f.R. ] 
Fund. 1-50 MHz 
3rd O.T. 5-30 
3rd 30-85 
5th, 7th, 9th 50-200 

8 FREQUENCY TOLERANCE 
Calibration Tolerance 

Temperature Tolerance 
(Freq. Dev. from 25°C reading) 

o +50°C 
-40° +85°C 
-55° +105°C 
T.P. @ 85°C (Ovenized Application) 

C. AGING 
@RoomTemp. 
@ Turning Point (Ovenized Application) 

D. INHARMONIC MODES (SPURS) 

Normal 

75K 
100K 
60K 
40K 

±15 ppm 

±6PPM 
±20 PPM 
±30 PPM 

±5°C 

:<:;;1 PPM/yr 
:S;1 PPM/yr 

6 db (min) 
(2:1 R ratio) 

III. ENVIRONMENTAL PERFORMANCE (MIL-STD 202F) 
Typical 

Mech. Shock 2138 100g/6 msec 
Vibration 204D 10g; 10~500 Hz 
Hermeticity « 1 x 1 O-scc/ sect atm) All Designs 

Custom Designs 

200K 
200K 
100K 
75K 

±5ppm 

±3PPM 
±15 PPM 
±24 PPM 

±3°C 

:<:;;Y2 PPM/yr 
:S;Y2 PPM/yr 

15 db (min) 

Custom Designs 

1000g/1 msec 
20g; 20-2000 Hz 

All Designs 

IV. CRYSTAL FREQUENCY STABILITY NEAR TURNING POINT
OVENIZED APPLICATIONS 

500 ' 

~i~~ 3A o I , 

Optimum Designs 

750K 
750K 
125K 
100K 

±3ppm@T.P. 

±2PPM 
±11 PPM 
±20 PPM 

±2°C 

-
::;;2 x10-7/yr 

::;; 1 x 10-9/day 

30 db (min) 
(Funds) 

Optimum Designs 

10,000g/5 msec 
50g; 20-5000 Hz 

All Designs 

-5 +60cC +5 -5 +100°C +5 

A·1330 

b.f = (9.6 PPB/OC2) x b.12 
f 

SLOPE = (19 PPB/oC) x b. T 

b.f = (15.6 PPB/ CC2) x b. T2 
f " 

SLOPE = (31 PPB/°C) x b. T 

b.f = (21.6 PPB/OC2) x b. T2 
f 

SLOPE = (43 PPB/oC) x b. T 
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2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

CTS® CORPORATION KNIGHTS CRYSTALS AND OSCILLATORS 

FREQUENCY CONTROL DIVISION 400 Reimann Ave., Sandwich, IL 60548. 815/786-8411 • FAX 815-786-9743 

Military Crystals 
CTS KNIGHT'S test lab is government approved for 
qualification testing to military specification MIL-C-
3098G, and includes equipment for environmental test
ing such as humidity, shock, vibration and aging. 

Production test equipment conforms to maintenance 
and periodic re-calibration required by U.S. Government 
calibration system requirements in MIL-C-45662A. 

CTS KNIGHTS is QPL Approved On The Following Military Types: 
CR-18A/U (1-5,10-20 MHz) CR-75/U (50-110 MHz) 
CR-19A/U (1-5,10-20 MHz) CR-76A/U (17-61 MHz) 
CR-52A/U (19-61 MHz) CR-77A/U 
CR-54A/U (50-110 MHz) CR-78A/U (4.2-20 MHz) 
CR-55A/U CR-79/U (3.2-20 MHz) 
CR-56A/U (50-110 MHz) CR-80/U (50-125 MHz) 
CR-58A/U (1-20 MHz) CR-81 /U (17-62 MHz) 
CR~60A/U CR-82/U (50-110 MHz) 
CR-64/U (2.9-20 MHz) CR-83/U (50-110 MHz) 
CR-67A/U CR-89/U 
CR-72/U CR-97/U 

MIL-Equivalent Crystals 
MIL-C-3098G requires speCial testing to ensure com
pliance with the entire specification. Any crystal marked 
with the "CR" number must receive this testing. 

If your required crystal details match those of a mil 
spec in general parameters, but your commercial appli
cation does not demand the exhaustive testing, you 

SPEC SHEET MIL MIL CTS FREQUENCY 
MIL-C·309a TYPE HOLDER HOLDER RANGE· MHz 

13 CRc18A1U HC-6/U R17 1.0-20.0 
14 CR-19A1U HC-6/U R17 1.0-20.0 
130 CR-52A/U HC-6/U R17 15.0-61.0 
/32 CR-54A/U HC-6/U R17 50.0-110.0 
/33 CR-55A/U HC-18/U R3W 17.0-62.0 
/34 CR-56A1U HC-18/U R3W 50.0-110.0 
136 CR-58A/U HC-17IU R17 Mod. 1.0-20.0 
138 CR-60AlU HC-18/U R3W 5.0-20.0 
142 CR-64/U HC-18/U R3W 2.9-20.0 
145 CR-67A1U HC-18/U R3W 17.0-61.0 
150 CR-72/U HC-25/U Mod. R3 Mod. 17.0-61.0 
/52 CR-75/U HC-6/U R17 50.0-125.0 

/53 CR-76A1U HC-18/U R3W 17.0-61.0 
/55 CR-77 /U HC-25/U R3 17.0-62.0 
/62 CR-78A/U HC-25/U R3 4.2-20.0 
/63 CR-79/U HC-25/U R3 3.2-20.0 
/57 CR-80/U HC-18/U R3W 50-125.0 

158 CR-81/U HC-25/U R3 17.0-62.0 
/59 CR-82/U HC-25/U R3 50.0-110.0 
/60 CR-83/U HC-25/U R3 50.0-110.0 

167 CR-89/U HC-32/U R5 2.12-6.2 
172 CR-97/U HC-18/U R3W 8.0-10.0 
/B2 CR-106/U HC-1B/U R3W 10.5-11.5 
/87 CR-111/U HC-18/U R3W 17.0-62.0 
/90 CR-114/U HC-25/U Mod. R3 Mod. 2.9-3.B5 
/93 CR-117/U HC-25/U R3 30.0-63.0 

1101 CR-124/U HC-18/U R3W 2.9-3.8 
1108 CR-128/U HC-18/U R3W 17.0-62.0 
/11B CR-139/U HC-18/U R3W 20.0-22.0 
/119 CR-140/U HC-6/U R17 9.5-12.5 
/122 CR-141/U HC-18/U Mod. R3WMod. 50.0-90.0 

/137 CR-157/U HC-33/U R17W 1.0-20.0 

CR-106/U 
CR-111/U 
CR-114/U 
CR-117/U (30-62 MHz) 
CR-124/U 
CR-128/U 
CR-139/U (20 MHz) 
CR-140/U 
CR-141 /U (50-90 MHz) 
CR-157/U (1-20 MHz) 

can order a mil equivalent crystal. The design will be 
the same. The crystal will not receive the detailed test
ing. Marking will be standard commercial marking. The 
"CR" number will not appear on the crystal. 

A mil vs commercial cross reference is shown below: 

VIBRATION OPERATING TEMPERATURE FREQ. TOL. VS. LOAD CAP. 
MODE RANGE (OC) TEMP. ('!o) OR SERIES 

Fund. -55 to +105 ±.005 32 pI 
Fund. -55 to +105 ±.005 Series 
3rd O.T. -55 to +105 ±.005 Series 
5th O.T. -55to +105 ±.005 Series 
3rd O.T. -55 to +105 ±.005 Series 
5th O.T. -55 to +105 ±.005 Series 
Fund. -55 to +105 ±.005 32 pI 
Fund. -55 to +105 ±.005 Series 
Fund. -55 to +105 ±.005 30 pI 
3rd O.T. -55 to +105 ±.0025 Series 
3rd O.T. -55 to +105 ±.005 Series 
5th O.T. -55 to +70 ±.008 Series 

- (80 to 90) & + (70 to 80) 
3rd O.T. [ -40 to +90 J ±.002 Series 
3rd O.T. -(55 to 40) & +(90 to 105) -+- .003 Series 
Fund. -55 to +105 ±.005 30 pI 
Fund. -55 to +105 ±.005 Series 
5th O.T. -40 to +90 ±.002 Series 

- (55 to 40) & + (90 to 105) ±.003 
3rd O.T. -55 to +105 ±.005 Series 
5th O.T. -55 to +105 -+- .005 Series 
5th O.T. -40 to +90 ±.002 Series 

- (55 to 40) & + (90 to 105) ±.003 
Fund. -55 to +90 ±.005 30 pI 
Fund. -40 to +85 ±.005 32 pf 
Fund. -55to +105 ±.005 32 pf 
3rd O.T. -55 to +105 ±.005 Series 
Fund. -55 to +105 ±.005 32 pf 
3rd O.T. Ref. 25°C ±.001 Series 

-40to +65 ±.0015 
Fund. -55 to +100 ±.005 32 pf 
3rd O.T. -55 to +105 ±.005 Series 
Fund. -55 to +105 ±.005 30 pf 
Fund. -55 to +90 -+- .005 60 pf 
5th O.T. -30 to +55 ±.0025 Series 

- (55 to 30) & + (55 to 65) -+- .0045 
Fund. -55to +105 ±.005 Series 

CTS - QUALITY FREQUENCY CONTROL COMPONENTS FOR RELIABLE ELECTRONICS 
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Custom Crystals (CHART A) 
Custom CTS Crystals can be ordered in a variety of 
tolerances in almost any package style to suit every 
application. 

quency. Each of the following options must be specified: 
Calibration Tolerance, Load Capacity and Holder Style. 
If you don't see what you need just ask. NOTE: - 0 
Tolerance not available at all frequencies in all 
packages. 

CHART A shows standard part numbers which can 
be purchased by specifying the Part Number and Fre
CHARTA 
CALIBRATION TOLERANCE (@ 25°C) 

HOLDER STYLE* Temperatures other than 25°C 
must be specified. 'See Outline Dwgs 

0- ± .0005% (± 5ppm) A HC-50 (Fig. #8), R3 
1-±.OO1% (± 10ppm) 8 HC-49 (Fig. #8), R3W 
2-±.002% (±20ppm) C HC-48 (Fig. #10), R17 
3-±.003% (±30ppm) D HC-51 (Fig. #10), R17W 
4-±.004% (£40ppm) E HC-45 (Similar) (Fig. #13) 
5-±.005% (±50ppm) F R3W-SM (Fig. #18) 
6-±.O1% (± 100ppm) G R2W-SM (Fig. #19) 

L HC-37 (Fig. #15). RTO-8 
M HC-40 (Fig. #12) 
S HC-32 (Fig. #12), R5W 
T HC-35 (Fig. 16), RTO-5 
H DIP .5 x .5 (Fig. #17) 
J DIP-SM (Fig. #20) 

MAX 
FREQUENCY MHz SERIES RESISTANCE PIN 

1.0-1.699 (Fund) 650/300 

1.7-2.999 (Fund) 300/150 

2.5-2.999 (Fund) 250/210 

3.0-3.699 (Fund) 200/130 (HC-49) 
130175 (HC-51) 

3.7-3.999 (Fund) 130/100 (HC-49) 
75/60 (HC-51) 

4.0-5.499 (Fund) 100/60 (HC-49) 
75/50 (HC-51) 

5.5-9.999 (Fund) 60/30 (HC-49) 
40/25 (HC-51) 

10.0-15.00 (Fund) 30 

16.0-25.0 (Fund) 25 

17.0-19.999 (3rd O.T.) 60 

20.0-56.999 (3rd O.T.) 50 

57.0-75.0 (3rd O.T.) 45 

50.0-59.999 (5th O.T.) 80 

60.0-125.0 (5th O.T.) 80 

110.0-200.0 (7th O.T.) 130 

Standard Stability: ± .003% of 25°C frequency from - 40 to + 85°C. 

Other stabHities and Temperature Ranges must be specified. 

Part Number Example: Specifications 12.0 MHz, ± .002% 

@ 25°C, HC-49 (R3W), Series PIN, R1032-2BC @ 12.0 MHz. 

R1853-

R1753-

R1535-

R1735-
R1640-

R1735-
R1640-

R1635-

R1635-

R1032-

R1027-

R3335-

R3032-

R3127-

R5132-

R5127-

R7127-

LOAD CAPACITY· 

A-20 pF 
8-32 pF 
C-Series 
D-Other (Specify) 
E-18 pF 
F-30pF 

1 1 
CAL. LOAD 
TOL. HOLDER CAPACITY 
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CTS Standard Microprocessor Crystals 
CTS Knight offers 43 standard microprocessor crystals to 
use with many of the popular microprocessors on the 
market. CTS microprocessor crystals feature low start-up 
resistance. Reliability is assured by use of a MIL-approved 
Quality Control process. These are solder seal and resist
ance weld crystals with 0.5" minimum lead lengths. 

Maximum 
CTS Series 
Part tequenc~) Resistance 

Number Megahertz Holder Correlation (Ohms) 
MP010 1.000000 HC/33-51 13 pi 750 
MP018 1.843200 HC/33-51 13pl 540 
MP018S 1.843200 HC/49 13jJf 540 
MP020 2.000000 HC/33-51 20 pi 250 
MP020S 2.000000 HC/49 20 pi 300 
MP024 2.457600 HC/33-51 32 pi 250 
MP024S 2.457600 HC/49 32 pi 300 
MP030 3.000000 HC/33-51 18 pi 100 
MP032 3.276800 HC/33-51 15 pi 100 
MP036 3.579545 HC/33-51 18 pi 100 
MP036S 3.579545 HC/49 18 pi 150 
MP037 3.686400 HC/49 20 pi 150 
MP040 4.000000 HC/49 20 pi 75 
MP04A 4.000000 HC/49 Series 75 
MP041 4.194304 HC/49 12jJf 75 
MP042 4.915200 HC/49 20jJf 75 
MP05A 5.000000 HC/49 20 pf 50 
MP058 5.000000 HC/49 Series 50 
MP050 5.068800 HC/49 Series 50 
MP060 6.000000 HC/49 20 pi 50 
MP061 6.144000 HC/49 20pf 50 
MP073 7.372800 HC/49 Series 45 

CTS AT-Strip Crystals 
CTS Knights offers AT-Strip Crystals at Frequencies 
Tooled between 3.5M and 40.0MHz for use with micro
processors. The AT Strip Crystals offer improved shock 
and vibration performance with their reduced size. 

AT Strip Crystals are offered in 3 package styles. The 
"ATS" Package has the same pin spacing as the Std. 

4.44 Max ---1 ~ 
0.28±0.07 J 

~omax 
MARKING ~i 

I 

I 

~ I 

: 

~ T. 12.3±0.3 

I· 11.4±0.2 

TOP 

I.-- 10.8 max ---I ~ 

T 
;;::-1 ' 

• I ·1· "(I 

L 

Microprocessor crystals are available as "off-the-shelf" 
items from authorized CTS distributors. 

Top wires and/or insulating sleeving can be ordered 
special with minimal cost and leadtime. 

Standard Tolerance is ± .005% at 25°C and ± .005% 
over 0 to 70°C. 

Maximum 
CTS Series 
Part Frequency Resista~e 

Number ~M~ahertZ.l Holder Correlation ~Ohms 
MP080 8.000000 HC/49 Series 45 
MP080A 8.000000 HC/49 20 pi 45 
MP098 9.830400 HC/49 20 pi 45 
MP100 10.000000 HC/49 Series 35 
MP101 10.000000 HC/49 30 pf 35 
MP107 10.738635 HC/49 32 pi 35 
MP110 11.000000 HC/49 18 pi 35 
MP111 11.059200 HC/49 Series 35 
MP120 12.000000 HC/49 Series 35 
MP122 12.288000 HC/49 32..Pf 35 
MP143 14.318180 HC/49 Series 35 
MP147 14.745600 HC/49 Series 35 
MP150 15.000000 HC/49 Series 35 
MP160 16.000000 HC/49 Series 35 
MP184 18.432000 HC/49 Series 35 
MP196 19.660800 HC/49 Series 35 
MP200 20.000000 HC/49 Series 35 
MP221 22.118400 HC/49 Series 35 
MP240 24.000000 HC/49 Series 35 
MP245 24.576000 HC/49 Series 35 
MP250 25.000000 HC/49 Series 35 

HC-49 with a lower profile. The "ATS-SM" is the surface 
mount version of the "ATS" and the "ATP" is a plastic 
surface mount package. The ATP-SM is available in tape 
& reel for volume applications. Contact the factory or 
your local distributor for list of frequencies and specifica
tion details. 

METAL CAN ~ ~1.6 -I ~3.0 @ 0.64 

=i'~ 1 
1 [ 5.0 max 

4-

<D ® 

-I WO OJ 1 -1-

I. t---.gio---j .1 .u,Q 
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0.432 19.0 max 

1 
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Standard Distributor Hybrid Clock Oscillators 
Choice of Three Logic Types: 
TTL. H-CMOS. ECL 
Fully Hermetic 

Resistance Weld package. 14 PIN DIP Compatible. 

FREQUENCY STABILITY: Inclusive of calibration tolerance 
@ 25°C. operating temperature range. environmental condi
tions. input voltage. aging and load change; ± .01 %. 
Other stabilities available upon request. 

OPERATING CONDITIONS: 
Supply Voltage: 5.0V ± 10% (EXO-55: - 5.2V ± 5%) 
Operating Temperature: 0 to 70°C 
Storage Temperature: - 55 to + 125°C 
Popular frequencies of CTS Hybrid Clock Oscillators are avail
able as "off-the-shelf" items from authorized CTS distributors 
under the following part numbers: 

MXO-55 SERIES 
TTL Logic + .01% Stability -

CTS PIN FREQUENCY 
MX055G8-2C 1.8432 MHz 
MX055G8-2C 3.6864 MHz 
MX055G8-2C 4.0000 MHz 
MX055GA-2C .4.9152 MHz 
MX055GA-2C 5.0688 MHz 
MX055GA-2C 7.3728 MHz 
MX055GA-2C 8.0000 MHz 
MX055GA-2C 10.0000 MHz 
MX055GA-2C 12.0000 MHz 

CX065 SERIES 
HCMOS Logic ± .01% Stability 

FREQUENCY PART NUMBER 
4.0000 MHz CX065GA-2C-4.0 MHz 
4.9152 MHz CX065GA-2C-4.9152 MHz 
8.0000 MHz CX065GA-2C-8.0 MHz 

10.0000 MHz CX065GA-2C-10.0 MHz 
12.0000 MHz CX065GA-2C-12.0 MHz 
16.0000 MHz CX065GA-2C-16.0 MHz 
20.0000 MHz CX065GA-2C-20.0 MHz 
24.0000 MHz CX065GA-2C-24.0 MHz 

MXO-55L SERIES 
TTL LOGIC, + .01% STABILITY -

CTS PIN FREQUENCY 
MXO-55LG8-2C 2.4576 MHz 
MXO-55LG8-2C 3.6864 MHz 
MXO"55LG8-2C 4.0000 MHz 
MXO-55LGA-2C 4.9152 MHz 
MXO-55LGA-2C 5.0688 MHz 
MXO-55LGA~2C 6.0000 MHz 
MXO-55LGA-2C 6.1440 MHz 
MXO-55LGA-2C 7.3728 MHz 
MXO-55LGA-2C 8.0000 MHz 
MXO-55LGA-2C 10.0000 MHz 
MXO-55LGA-2C 11.0592 MHz . 
MXO-55LGA-2C .12.0000 MHz 
MXO-55LGA-2C 14.3181 MHz 

OUTLINE DRAWING 

* t--¥---j 

TH+ I u ~I~ 
. ~ ~ 

.825±.415 11--' 

.030±.015 ~~k--" . 
.016/.019 

DENOTES -----......--:-___ :--, 
PIN 1 1 --. 

-.------I-* .. 1 __ 7 .. +- I 
~. I 1 1U5-4. 
--:aoo ;t- __ +. -:510 

"14 · U 
KEY:~ 

FIG. 9 MXO-55 PACKAGE 

CTS PIN FREQUENCY 
MX055GA-2C 14.31818 MHz 
MX055GA-2C 16.0000 MHz 
MX055GA-2C 16.257 MHz 
MX055GA-2C 18.432 MHz 
MX055GA-2C 19.6608 MHz 
MX055GA-2C 20.0000 MHz 
MX055GA-2C 24.0000 MHz 
MX055GA-2C 32.0000 MHz 
MX055GA-2C 40.0000 MHz 

EX055 SERIES 
10KH ECL Logic ±0.01% Stability 

FREQUENCY PART NUMBER 
80.0 MHz EX055GO-2C-80.0 MHz 

100.0 MHz EX055GO-2C-100.0 MHz 
110.0 MHz EX055GO-2C-110.0 MHz 
120.0 MHz EX055GO-2C-120.0 MHz 

CTS PIN FRQUENCY 
MXO-55LGA-2C 16.0000 MHz 
MXO-55LGA-2C 16.2570 MHz 
MXO-55LGA-2C 18.4320 MHz 
MXO-55LGA-2C 19.6608 MHz 
MXO-55LGA-2C 20.0000 MHz 
MXO-55LGA-2C 24.0000 MHz 
MXO-55LGA-2C 25.0000 MHz 
MXO-55LGA-2C 25.1750 MHz 
MXO-55LGA-2C 28.3220 MHz 
MXO-55LGA-2C 32.0000 MHz 
MXO-55LGA-2C 40.0000 MHz 
MXO-55LGA-2C 48.0000 MHz 
MXO-55LGA-2C 64.0000 MHz 

.. 
See Data Sheets to Follow for Pin Connections and Complete Electrical SpeCifications. 
Consult factory for new frequencies available in HCMOS logic. 
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CMOS/10 TTL COMPATIBLE CRYSTAL OSCILLATOR 
MX045 SERIES 
The MX045 is a dual drive CMOSITTL compatible oscillator 
contained in a rugged 14-Pin DIP compatible package. This 
CTS oscillator will drive a 10 TTL load or 50 PF CMOS load. It is 
the perfect choice for those applications requiring reliable per
formance at low cost. Standard Frequencies are available from 
stock at authorized CTS distributors. 

ORDERING INFORMATION 

OUTPUT FREQUENCY (MHz) 

MX045-D ·1 L _____ --' 

• Frequency range 1 MHz to 80 MHz 
• Dual drive capability 
• Drives up to a 50 PF CMOS/10 std. TTL load 
• Fully hermetic resistance weld package 
• 14-Pin DIP compatible 
• Consult factory for 8 Pin DIP compatible package. 

STANDARD MX045 FREQUENCIES 
1.000 MHz 5.0688 MHz 16.000 MHz 32.000 MHz 
1.8432 MHz 6.000 MHz 18.432 MHz 40.000 MHz 
2.000 MHz 6.144 MHz 19.6608 MHz 50.000 MHz 
2.4576 MHz 7.3728 MHz 20.000 MHz 64.000 MHz 
3.6864 MHz 8.000 MHz 24.000 MHz 66.6666 MHz 
4.000 MHz 10.000 MHz 25.000 MHz 80.000 MHz 
4.9152 MHz 12.000 MHz 25.175 MHz 
5.000 MHz 14.31818 MHz 28.322 MHz 

FREQUENCIES AVAILABLE FROM 1 MHz TO 80 MHz 

ELECTRICAL CHARACTERISTICS (Over 0° to 70°C Temperature Range) 

Frequency Range: 

Frequency Stability:· 

Operating Temperature: 

Storage Temperature: 

Supply Voltage: 

Supply Current: 

Duty Cycle (Symmetry:) 

Rise and Fall Time: 

Output Level: 

Output Load: 

1.000 MHz to 80.000 MHz 

± .01% (100ppm) 

0° to + 70°C 

5.0 VOLTS (DC) ± 10% 

30 mA max. (1-30 MHz) 
40 mA max. (30-70 MHz) 

40%/60@ 1.4 VDC 

5 nS max. (TTL) 
10 nS max. (CMOS) 

TTL VOL = + .4V max. 
VOH = + 2.4 min. 

C-MOS VOL = + .5V max. 
VOH = Vdd - .5V min. 

1 to 10 TTL Gates 
(C-MOS) 15 PF typical 

50 PF max. 
*Inclusive of 25°C tolerance, operating temperature range, input voltage change, load 
change, first year of aging, shock, and vibration. 

MECHANICAL SPECIFICATIONS 
Vibration: 
Humidity: 
Shock: 

20 Gs rms, 20 to 2000 Hz 
85% relative humidity, 85°C, 250 hrs. 
1000 G'S, .35 mS, 1/2 Sinwave, 3 Shocks 
each plane 

EQUIVALENT TEST LOAD DIAGRAM 
C-MOS TI Sf 

CL:15 pF TYP. 

(INCLUDING PROBE AND FIXTURE CAPACITANCE) 

TTL 

TEST 

Diode: 1 S953 or equivalent 
RL : 3900 
CL : 15pF TYP. 

(INCLUDING PROBE AND FIXTURE CAPACITANCE) 

Hermeticity: Max leak rate equal to or less than 5 x 10.8 

atoms cclsec 
Solderability: 90% coverage, using RMA flux with a solder 

bath temperature of 245° ± 5°C. Solder 
composition 63% Sn/37% Pb 

Note: MX045 oscillators are tested to an acceptable quality level (AQL) of .65%. 
Consult factory for tighter AQL requirements. 
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Hybrid Clock Oscillators ORDERING INFORMATION 

MXO-55L SERIES 
True TTL logic outputs 
Stocked through authorized distributors 
2.4576 MHz to 70 MHz 
PIN CONNECTIONS 

FREQUENCY 

MXO-55LV Q-D·gREQUENCY (PIN S) 

+ 
FREQUENCY OPERATING 

l 
Pin 1: N/C, enable, or output 
Pin 7: Groundlcase 

RANGE CODE TOL EARANCE (NOTE 2) CODE TEMP. RANGE CODE 

±.1oAl(1000ppm) 1 OOC 10 +70°C C 4.9152 MHz TO 70 MHz 
GA BASIC OSCILLATOR (NO ENABLE) 

Pin 8: Output 
Pin 14: + 5 VDC 

± .01 % (100 ppm) 2 -40loS5C I 

± .005% (50 ppm) 3 
REQUIRES ± 5% 

SUPPLYTOl. 

± .05% (500 ppm) 4 

4.9152 MHz TO 70 MHz 
GAE BASIC OSC WITH ENABLE (NOTE) 

2.4576 MHz 10 > 4.9152 MHz 
GB BASIC OSCILLATOR WITH DIVIDERS 

4.9152 MHz TO 25 MHz 
COMPLEMENTARY OUTPUTS GC NOTE: SEE MODEL MX055GAE ON NEXT PAGE FOR ENABLE TRUTH TABLE. 

25.0 TO 70 0 MHz WILL BE AVAILABLE 11191 . 

MX055L OUTLINE DRAWING 
PIN # FOR REF ONLY 

-.....----+ f) 1 7 • 
+--- .. 

.30 
7.62 I I .---+ 

---'''-----,r+ f) ,14 8 ., 

.06 
1.52 

.60 
15.24 

L 
H2O R 5.08 
(MAX) 

. "1"-
6.35 .030 ± .015 
~.825±.415 

KEY: INCH 
Miir 

.0'8 - II -

.46~r--

.51 
12.95 
(MAX) 

+ 
SQUARE CORNER 
PIN 1 

ELECTRICAL CHARACTERISTICS (Over - 40 to 85°C Temperature Range) 
SPECIFICATION MODEL FREQ.RANGE SYMBOL MIN. 
OPERATING VOLTAGE' 2.4576 10 70 MHz Vee 4.50 
MAXIMUM SUPPLY VOLTAGE A,B,C Vee max. 

A 4.91521025 MHz 

SUPPLY CURRENT 
>251070 MHz 

B 2.457610 <4.9152 MHz Icc 
C 4.91521025 MHz 

OUTPUT VOLTAGE HI A,B,C, 2.45761070 MHz Voh 2.40 
OUTPUT VOLTAGE LO Vol 

A 4.91521025 MHz 
RISE & FALL TIME >251070 MHz IR&IF (MEASURED BETWEEN 
0.5V &2.4V) B 2.457610 <4.9152 MHz 

C 4.91521025 MHz 
A,B,C, 2.457610 11 MHz 

START-UP TIME A,C, >111025 MHz IS 
A >251070 MHz 
A 4.91521070 MHz 40 

DUTY CYCLE (UPTIME) B 2.457610 < 4.9152 MHz 45 
(MEASURED @ 1.5V) 

C 4.915210 25 MHz 40 
PHASE DELAY 

C 4.91521025 MHz 15, &15, (MEASURED @ 1.5V) 
ENABLE INPUT LOAD FACTOR AE 4.91521070 MHz FI 

2.45761025.0 MHz 
FANOUT (PER OUTPUn A,B,C >25.0 MHz FO 

TYP. 
5.00 

20 
33 
30 
22 

3.60 
0.30 

3 
2 
3 
3 
8 
2 
8 
50 
50 
60 

6 

LOT 
CONTROL 
NUMBER 

MAX. 
5.50 
7.00 
35 
65 
50 
35 

0.40 
5 
4 
5 
5 
15 
5 
15 
60 
55 
60 

10 

1 
10 

5 

UNITS 

V 

rnA 

V 

oS 

mS 

oS 

TTL 
GATES , 

NOTE. SUPPLY VOLTAGE TOLERANCE OF ± 10% APPLIES FOR 0 TO 70 TEMP RANGE ONLY. FOR - 40 TO + 85 C TEMP RANGE SUPPLY VOLTAGE TOLERANCE IS ± 5%. 

MECHANICAL SPECIFICATIONS 
Case 

Metal, hermetically sealed 
Leads 

Kovar, nickel plated with solder cQating 
Sealing 

Resistance welding method gross leak test 
Fine Leak Test 

Mass spectrometer leak rate less than 5 x 10.8 

atmosphere-cc/sec of helium 

Solderability 
95% solder coverage, using RMA flux at 245°C 
± 5°C temp solder bath 63 Sn/37 Pb 

Temperature 
Operating: 0 to 70°C 
Storage: - 55 to 125°C 

Vibration 
20 Gs rms, 20 to 2000 Hz 

Mechanical Shock . 
1000G, 0.5ms pulse (3 shocks/plane) 
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Hybrid Clock Oscillators ORDERING INFORMATION 

MXO-55 SERIES 
True TTL logic outputs 
14 pin DIP compatible 
19.2 KHz to 100 MHz 

PIN CONNECTIONS 
Pin 1: N/C, enable, or output 
Pin 7: Ground/case 
Pin 8: Output 
Pin 14: +5 VDC 

, r---W--j 

T M+ I 1!------* v o~ 
.825±.415 II 7 
. 030±.015 ~~1-4-

.D'B/.a19 
~~NN~TES ~r--------' 

-.-----+ .... ' __ 7 .... t 
~ I I l2JIK 

.aDO ;t __ -+: -:5fO 

:'::-:----.---+~ 14 8 U 
KEV:i& 

FIG. 10 MXO-55 PACKAGE 

FREQUENCY. MODEL 
& OPTIONS 

4.9152 MHz to 100 MHz 
Basic oscillator 

No enable 

4.9152 MHz 10 70 MHz 
Basic oscillator 

with enable & pull-up (NOTE 3, 5) 

19.2 KHz to 4.9151 MHz 
Basic oscillator wldividers 
307.2KHzt04.915t MHz 

Divider output with enable & pull-up 

2.4576 MHz to 25 MHz 
Complementary outputs 

Dual outputs 
Pin 8: 307.2 KHz to 1.25 MHz 
Pin 1: 16X Pin 8 

Dual outputs 
Pin 8: 614 KHz to 2.5 MHz 
Pin 1: 8X Pin 8 

Dual outputs 
Pin 8: 1.228 MHz to 5 MHz 
Pin 1: 4X Pin 8 

Dual outputs 
Pin 8: 2.457 MHz to 10 MHz 
Pin 1: 2X Pin 8 

CODE 

GA 

GAU 

GB 

GBU 

GC 

GD16 

GD18 

G028 

GD48 

• NOTE 1 Q-D OSEE 

OUTPUT FREQUENCY (PINS) 

FREQUENCY 
TO LERANCE(NOTE 2) 

±.1% (1000 ppm) 

±.01% (100 ppm) 

±.005% (50 ppm) 

_.05% (500 ppm) 

±.0025% (25 ppm) 
(OOC to 70°C only) 

NOTE: 

, 
CODE 

1 

2 

3 

4 

5 

1 
OPERATING 

TEMP. RANGE CODE 

OOC to +70oC C 

-40°C to +85OC I 

-55°C to +105OC P 

-55°C to +125OC M 

1. When ordering screening similar to MIL-0-55310, Class B, add -MLB after 
frequency . 

2. Tolerances includes 25°C accuracy. changes in operating temperature, 
supply voltage, load, environmental conditions, and first year aging. 

3. ENABLE FUNCTION (50 nsec max response time) 
HI or Floating: Enables Oscillators 
LO: Disables oscillator (output latches HI) 

4. On frequencies below 307.2 KHz the crystal frequency will be on Pin 1. 
5. See MX053 Series for TRISTATE Output option. 
6. Short Circuit Output current = 100ma max and 5 minutes max duration at 

RMT. 
7. 45155 symmetry available for frequencies above 25 MHz. Consult factory. 

ELECTRICAL SPECIFICATIONS (MXO-55 SERIES) 
SPECIFICATION MODEL FREQUENCY RANGE TEMPERATURE 

SYMBOL MINIMUM TYPICAL. MAXIMUM UNITS RANGE 

Operating .voltage - 550C to + 125°C Vee 4.75 5.00 5.25 
A,B,C,O 19.2 KHz to 100 MHz 40°C to +850C 4.50 5.00 5.50 V 

Maximum Supplv Voltaoe 55°C to +125OC Vee Max. 7.00 
A 4.9152 to 25 MHz 20 35' 

>25 to <70 MHz 33 65 
70 to 100 MHz 60 110 

Supply Current B 2.4576 to <4.9152 MHZ 30 50 
307.2 KHz to <.:2.45i6 MHz -55°C to +125OC lec 45 75 ma 

19.210 <307.2 KHz 70 125 

C :>12t025 MHz 15 22 75 
2.4576 to 12 MHz 30 50 

0 307.2 KHz to 10 MHz. 45 75 
Output Voltage - HI -55°C to +125OC VOH 2.40 3.60 
Output Voltage LO A,B,C,O 19.2 KHz to 100 MHz VOL 0.30 0.50 V 

40°C to +850C 0.25 0.40 
A 4.9152 to 25 MHz 3 5 

>25 to 100 MHz 2 4 
Rise & Fall Time B 2.4576 to <4.9152 MHz -55°C to +125°C t. & tF 3 5 nS 

(measured between 19.2 KHz to <2.4576 MHz 8 18 
0.5V & 2.4V) C 2.4576 to 25 MHz 3 5 

(Note 7) 0 307.2 KHz to 10 MHz 8 18 
Start-up Time A,B,C.O 19.2 KHz to 25 MHz 55°C to +125OC ts 2 5 mS 

A >25 to 100 MHz 8 15 
4.9152 to 25 MHz DoC to +70oC 45 50 55 

A 55°C to +125OC 40 50 60 
>25 to 100 MHz 35 50 65 

2.4576 to <4.9152 MHz 55°C to +125OC 45 50 55 
Duty Cycle (uptime) B 19.2 KHz to <2.4576 MHz 45 50 55 
(measured @ 1.5V) OOC to +70oC 45 50 55 % 
See Note 7 2.4576 to 12 MHz 55°C to +125OC 45 50 55 

C >12 MHz to 25 MHz 35 50 65 
OOC to +70oC 40 50 60 

0 307.2 KHz to 10 MHz 55°C to +125OC 40 50 60 
OOC to +70oC 45 50 55 

:>121025 MHz DoC to +70oC 6 10 
Phase Delay C 55°C to +125OC t6, & 16. 6 12 nS 

(measured @ 1.5V) 2.4576 to 12 MHz OOC to +70oC 3 5 
55°C to +125OC 3 8 

Enable Input Load Factor AE,BE 4.9152 to 70 MHz 50°C to +125°C F, 2 
2.4576 to 70 MHz 55°C to +125°C 10 S-TTL 

Fanout A,B,C >70 MHz to 100 MHz 2 Gates 
(per output) 400 C to + 85°C F. 5 

B 19.2 KHz to <2.4576 MHz 55°C to +125OC 10 TTL 
0 307.2 KHz to 10 MHz 55°C to +125OC 10 Gates 
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JKTO-79 SERIES 
True TTL logic outputs 
"A" MODELS are electrically 
similar to MX055GA Models 
"8" MODELS are electrically 
similar to MX055G8 Models 
from 307.2 KHZ to <2.4576 
MHZ 

TO-8 compatible 
500 KHz to 70 MHz 

ENABLE FUNCTION 
4 MHz to 12 MHz: 
HI: Enables oscillator 
LO: Disables oscillator 

(OA latches LO, 
O. latches HI) 

500 KHz to <4 MHz: 
LO: Enables oscillator 
HI: Disables oscillator 

(OA & O. latch LO) 

CE MODEL 
Enable and latch as above ex
cept from 12.01 to 25.0 MHZ 
HI: Enables oscillator 
LO: Disables oscillator 

0. latches HI 
O. latches LO 

ORDERING INFORMATION 

JKTO·79 ~ 9 QQ~RIEQUENL 
1 t 

FREQUENCY AND MODEL FREQUENCY OPERATING 
AND OPTION CODE TOl. (NOTE 2) CODE TEMP. RANGE CODE 

7.0 MHz 10 70.0 MHz 
Basic oscilialor A 

No enable 

+.1% (1000 ppm) 1 
+.01% (100 ppm) 2 

ooC to +70oC C 
-40°C to +85OC I 

500 KHz 10 7.0 MHz +.005% (50 ppm) 3 -550 C'to +105OC P 
Oscillalor wilh divider B 

No enable 

3.5 MHz to 25 MHz 
C Oscillator with 

+.05% (500 ppm) 4 
±.0025% (25 ppm) 5 
(OoC to 70°C only) 

-55°C to +125OC M 

NOTE 2: Complementary output - No enable 

Oscillator with dual outputs 

Tolerance includes 25°C accuracy. changes in operating temperature. supply 
voltage. load, environmental.conditions, and aging. 

and no enable 028 
QA = 4XQ. 
Q. = 1 t03 MHz 

Oscillator with dual outputs 
and no enable 048 

QA = 2XQ. 
0, = 1 t03 MHz 

Any of above AE 
(below 12 MHz) BE 

with enable 028E 
For CE MODEL see note at left 048E 

3.5 MHz to 25 MHz CE 

PIN CONNECTION 
1 Enable/disable option (otherwise NC) 
2 I nternal connection 
3 Output A (Q.) (For D option only) 
4 Ground 
5 Output B (Q.) 
6 Internal connection 

NC (Model A) 
7 Internal connection (Model B, C, 0) 

Crystal frequency (Model C, 0) 

8 Vee FIG. 11 TO·8 PACKAGE 

NOTE: Screening Similar to MIL-O-55310, Class B Available by Adding -MLB to the End of the PIN. 

JKTO-81 SERIES 
True TTL logic outputs 
"A" MODELS are electronically 
similar to MX055GA Models 
"8" MODELS are electrically 
similar to MX055G8 Models 
from 307.2 KHZ to <2.4576 
MHZ 
TO-5 compatible 
1 MHz to 25 MHz 

PIN CONNECTION 
Pin 1: N/C 
Pin 2: Internal connection 
Pin 3: N/C 
Pin 4: Ground/case 
Pin 5: Output 
Pin 6: Internal connection 
Pin 7: N/C 
Pin 8: +5VDC 

ORDERING INFORMATION 

JKTO·81 ~9L---_Q_P----. .. ",.:.k:lcv 
FREQUENCY AND MODEL FREQUENCY OPERATING 

AND OPTION CODE TOl. (NOTE 2) CODE TEMP. RANGE 

12 to 25MHz A +,1% (1000 ppm) 1 ooC to +70oC 
Basic oscillator +.01% (100 ppm) 2 -40°C to +85OC 
1 to <12 MHz 

Basic oscillator B 
+,005% (50 ppm) 3 

with dividers ±.05% (500 ppm) 4 

See NOTE 2 above. 

FIG. 12 TO·S PACKAGE 

NOTE: Screening Similar to MIL-O-55310, Class B Available by Adding -MLB to the End of the PIN. 

CTS - QUALITY FREQUENCY CONTROL COMPONENTS FOR RELIABLE ELECTRONICS 
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CTS® CORPORATION KNIGHTS CRYSTALS AND OSCILLATORS 

FREQUENCY CONTROL DIVISION 400 Reimann Ave., Sandwich, IL 60548· 815/786-8411. FAX 815-786-9743 

C-MOS Compatible Clock Oscillators 
cxo HG SERIES 

Allows Choice of Standard, Enable 
or 3-State Output Options 

Able to Drive CMos OR TTL Loads 
14 Pin DIP or 8 Pin DIP Compatible 
50 KHz to 41.5 MHz 

ORDERING INFORMATION 

(Higher frequencies to be released yg:~y 3rd Qtr 1991, consult factory for details) 

1 
PACKAGE TYPE I OPTION MODEL FRE~IUENC1) OPERATING 
14 Pin DIP I STD OUTPUT CXO-65HG TOL. NOTE2 CODE TEMP. RANGE 

14 Pin DIP I STD OUTPUT WI ENABLE CXO-65HGE + .1% (1000 ppm) 1 OOCto + 70°C 

14 Pin DIP I TRISTATE OUTPUT CXO-63HG ± .01% (100 ppm) 2 - 4Qoc to + 85°C 

8 Pin DIP I STD OUTPUT CXO-25HG + .005% (50 ppm) 3 

8 Pin DIP I STD OUTPUT WI ENABLE CXO-25HGE ± .05% (500 ppm) 4 

8 Pin DIP I TRISTATE OUTPUT CXO-23HG ± .0025% (25 ppm) 5 
I (O°C to 70°C only) 

TRISTATE I ENABLE TRUTH TABLE: 

1 
CODE 

C 
I 

CONTROL INPUT 

OPEN or HIGH 

OUTPUT 

OSC.OUTPUT 

NOTE: SEE PAGE 18 FOR 14 PIN PACKAGE OUTLINE 
DRAWING 

LOW HIGH Z or LOGIC 1 SEE PAGE 24 FOR 8 PIN PACKAGE OUTLINE 
DRAWING 

ELECTRICAL SPECIFICATIONS (- 40 to + 85°C) 
SPECIFICATION UNITS 

Operating Voltage V 
Max Oper. Voltage V 
Supply Current mA 

mA/MHz 

Start Up Time mS 
Output Voltage-HI V 
Output Voltage-LO V 
Rise and Fall Time nS 

Duty Cycle (up time) % 
Output Current-HI mA 
Output Current-LO mA 
Fanout pF 

Ids 
Enable Input Load pF 
Enable Voltage-HI V 
Enable Voltage-LO V 
High Impedance 
Output Cu rrent 

mA 

"TEST CONDITIONS 
Symmetry 

Load 
Rise & Fall Time 

SYMBOL 
Vcc 

Vcc max 
Icc 

Ts 
Voh 
Vol 

Tr& Tf 

Sym 
loh 
101 
Fo 

Fi 
Vih 
Vii 

loff 

MODEL FREQUENCY RANGE 
HG 
HG 
HG 
HG 

HG 
HG 
HG 
HG 
HG 
HG 
HG 
HG 
HG 

HG 
HG 
HG 

HG 

50.0 KHz to 41.5 MHz 
50.0 KHz to 41.5 MHz 
50.0 KHz to 10.0 MHz 

> 10.0 to 41.5 MHz 

50.0 KHz to 41.5 MHz 
50.0 KHz to 41.5 MHz 
50.0 KHz to 41.5 MHz 
50.0 KHz to 25.0 MHz 

> 25.0 MHz to 41.5 MHz 
50.0 KHz to 41.5 MHz 
50.0 KHz to 41.5 MHz 
50.0 KHz to 41.5 MHz 
50.0 KHz to 41.5 MHz 

50.0 KHz to 41.5 MHz 
50.0 KHz to 41.5 MHz 
50.0 KHz to 41.5 MHz 

50.0 KHz to 41.5 MHz 

CMOS (50pF) 
50% of waveform 

50 pF (unless noted) 
10 to 90% of waveform 

MINIMUM 
4.5 

Vcc-.4V 

45 

2 
-.05 

TYPICAL MAXIMUM 
5 5.5 

7 
24 30 
2 2.4 

1.8 2.0 
5 15 

Vcc-.3V 
0.3 
5 
4 
50 

0.4 
8 
5 

55 
-16 
16 
50 
10 
10 
5.5 
0.8 

.05 

TTL 
1.5 V Level 

10 TIL Loads 
.4Vto 2.4V 

CONDITION· 

CMOS or TIL 
50PFCMOS 
15 PF CMOS or TIL 
CMOS or TIL 
CMOS or TIL 
CMOS or TIL 
CMOS or TIL 
CMOS or TIL 
CMOS or TIL 
Voh = Vcc-.4V 
VoI=.4V 
CMOS 
TIL 

CTS-QUALITY FREQUENCY CONTROL COMPONENTS FOR RELIABLE ELECTRONICS 
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CTS® CORPORATION KNIGHTS CRYSTALS AND OSCILLATORS 

FREQUENCY CONTROL DIVISION 400 Reimann Ave., Sandwich, IL 60548. 8151786-8411. FAX 815-786-9743 

C-MOS.Compatible Hybrid Clock Oscillators 
CXO-65 SERIES ORDERING INFORMATION 
High speed CMOS logic output 
14-pin DIP compatible 
(MXO-55 style) 
200 Hz to 70 MHz 
PIN CONNECTIONS 
Pin 1: N/C-or Enable or ITP 
Pin 7: Ground/Case 
Pin 8: Output 
Pin 14: +5 VDC 

ENABLE INPUT OUTPUT 
Open or High Oscillator Output . 

CXO.as 

FREQUENCY AND 
MODEL 

3.0 to 50 MHz 
Basic oscillator 

200 Hz to <3.0 MHz 
Basic oscillator with dividers 

3.0 to 50.0 MHz 

CODE 

GA 

GB 

FREQUENCY 
TOL. (NOTE 2) CODE 

2 
3 
4 

Y 

OPERATING 
TEMP. RANGE CODE 

C 

P 
M 

Low latcheS High Basic oscillator wHh enable (active high) 

CX065G SERIES ELECTRICAL CHARACTERiStiCS 

GAE 5 
NOTE: Screening Similar to MIL· 
0-55310, Class B Available by Adding 
·MLB to the End 01 the PIN. 

-. 
SPECIFICATION MODEL FREQ.RANGE TEMP. RANGE CONDITIONS SYMBOL MIN. TYPICAL MAX. UNITS 

Operating VoHage 200 Hz - 70 MHz -40"<: to + 85"<: 
Voo 

4.50 
5.00 

5.SO 
A,B 200 Hz - 70 MHz 4.75 5.25 VDC 

Max. Supplv Voltaae A,B 200 Hz - 70 MHz 
-55"<: to + 125"<: 

V max. 7.00 

Input Current A,B 200 Hz-<15 MHz 
- 55·C to .;' 125·C CL = SO pll FO = 10 LS TTL, 100 

16.0 20.0 mA 
vs. Frequency A 15 MHz 70 MHz 0.4 1.0 1.2 mAlMHz 

Output Vonage • Hi A,B 
CL - 50 pi 

VOH 
Von' 0.4 Voo·O.l 

V 
FO - 10 LS TTL 3.S 4.S 

200 Hz - 70 MHz - 55"<: to + 125"<: 
CL-SODf· 0.1 0.2 

Output Voltage· Lo A,B 
FO = 10 LSTTL 

VOL 
0.2 0.4 

V 

Rise & Fall Times 
B 200 Hz - 2.9 MHz 

-40"<: to +85·C 
14 

20 
-55·Cto +125"<: 25 

3 MHz-25 MHz 
-40"C to +85"<: CL = SOpf 12 

- 5S·C to + 125"<: 
10% to 90% tR 9 

15 
A 01 Waveform & nS 

>25 MHz -70 MHz 
- 4O"C to + 85·C Ie 5 

8 
-55"<: to + t25"<: 10 

(FO = Fan Out) A,B 200 Hz - 70 MHz -55"<: to + 125·C FO = 10 LSTTL 2 5 0.5Vto 2.4V 
B 200 Hz -<3 MHz -5S"<: to + t25"<: CL = SOpf 55 45 

DU'(. Cycle 3MHz-70MHz 
Oto +70·C @SO%of 

SO % (% ptime) A -SS"<: to + 12S·C Waveform 40 60 
A,B 200 Hz - 70 MHz -SS"<: 10 + 12S·C 10 LS TTL @ I.SV Level 40 SI 60 

OUlDut Current· Hi 
A,B 200 Hz - 70 MHz -55"<:10 + 12S'C 

V - 3.7V I -4.0 
rnA Ouput Currenl • Lo V L - 0.4V InL 4.0 

Fan Out 
CL SO pf 

A,B 200 Hz - 70 MHz -SS"<: to + 12S"<: 
FO 10 LSTTL 

Enable Input Volt 
AE 3MHz-70MHz -5S·C to + 125·C 

VH 3.20 S.SO 
V 

Disable Input von V L -O.SO 1.30 

CXO-55 SERIES ORDERING INFORMATION (SEE NOTE) 

Low power consumption cx<>a~ QCJCJ CMOS logic output (PIN 8) 
14-pin DIP compatible 

6iJ'i'PUT FREQUENCY 

(MXO-55 style) 1 . 1 200 Hz to 5 MHz 
FREQUENCY AND FREQUENCY OPERATING PIN CONNECTIONS MODEL CODE TOL. (NOTE 2) CODE TEMP. RANGE CODE 

Pin 1: N/C or ITP 
3 to 5 MHz GA ±.1% (1000 ppm) 1 OOC to +70oC C 

Pin 7: Ground/Case Basic oscillator +.01% (100 ppm) 2 -40°C to +8SOC I 
Pin 8: Output 200 Hz to <3 MHz ±.OOS% (SO ppm) 3 - S50C to + 1 OSoC p 
Pin 14: +5 VDC to + 15 VDC Basic oscillator GB 

ELECTRICAL SPECIFICATIONS with dividers ·+.OS% (SOO ppm) 4 - 5SoC to + 125°C M 

SPECIFICATION MODEL FREQ. RANGE TEMP. RANGE CONDITIONS SYMBOL MIN. TYPICAL MAX. JJNfTS' 

Operaling Voltage A,B 200 Hz to 5 MHz S50C to + 12SoC VDD 4.S0 S.OO IS.50 V 

Max. Supply Voltage VDD Max. 18 
VDD - SV .~ 

A 3 MHz toS MHz VDD - 10V 6 
Supply Current -55°C to +12SoC VDD = ISV CL = 1Spl 100 9 

VDD = 5V 
rnA 

4 

B 200 Hz to <3 MHz VDD = 10V 9 
VDD - 15V IS 

Output Voltage-HI A,B 200 Hz to S MHz S50C to + 125°C Cl = Max. VOH VDD .5 VDD .1 V 
Output Voltage-LO VOL .1 .S 

Rise & Fall Times VDO = 5V 130 
(measured from 10% A,B 200 Hz to 5 MHz -5SoC to +1250C VDD 10V .CL = Max. I. & If 70 nS 

to 90% waveform) VDD - ISV 4S 
Duty Cycle (uptime) 

(@ SO% of waveform) 
A,B 200 Hz to S MHz 5SoC to + 12SoC CL Max. 40 50 60 % 

Output Load B 200Hz 10<3.0MHz 55°C to +125°C CL SO pT 
A 3.0 MHz to 5 MHz 1S 

Outpul Current-HI VDD = SV VOH - 4.SV -100 
(source) A,B 200 Hz to 5 MHz -S50C to +1250C VDD - 10V VOH - 9.SV IOH -250 

VDD 15V VOH - 14.5V -800 p.A 
Output Current-Lo VDD = SV 300 

(Sink) A,B 200 Hz to 5 MHz -SsoC 10 +1250C VDD - 10V ,{OL = .SV IOL 900 
VDD = ISV 2000 

.. NOTE: Frequency stabIlity IS guaranteed for ±10% supply voltage tolerance. Although Ihe CXO-55 may operate from 5 to 15 VDC, standard frequency cah·brallon IS 
done at VDD=5 VDC. II your application requires VDD to be other than 5 VDC, please specify nominal VDD, when ordering, to insure proper frequency accuracy,and stability. 

CTS - Q,UALITY FREQUENCY CONTROL COMPONENTS FOR RELIABLE ELEcTRONICS 
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CTS® CORPORATION KNIGHTS CRYSTALS AND OSCILLATORS 

FREQUENCY CONTROL DIVISION 400 Reimann Ave., Sandwich, Il 60548. 8151786-8411 • FAX 815-786-9743 

E'C·L Compatible Hybrid Clock Oscillators 
EXO-55 SERIES 
10KH ECl logic output 
14-pin DIP compatible 
8 MHz to 130 MHz 
Standard Frequencies Available 
thru Franchised Distributors. CASE 

EX~9 
• 

FRE 

ORDERING INFORMATION 

-o·D 
OUTPUT FREQUENCY 

OPERATING 
Complementary Designs Available GROUND CODE 

QUENCY 
NOTE 2) TOl.( CODE TEMPERATURE RANGE CODE 

ISOLATED CASE GO ±.1O/o (1000 ppm) 

PIN 1 CASE Gl ±.01°;' 0(100 ppm) 2 

PIN 7 CASE G7 ±.005 % (50 ppm) 3 

PIN 14 CASE G14 ±.05°;' 0(500 ppm) 4 

ELECTRICAL CHARACTERISTICS (INTO 50 n TO -2.0 VDC LOAD) 
FREQUENCY RANGE OPERATING TEMPERATURE SPECIFICATION SYMBOL MINIMUM TYPICAL MAXIMUM 

peratlng Va tage VEE -4.94 -5.20 5.46 
Max. Supply Va tage VEE Max. 7.0 

Supply Current lEE 70 110 
Output Voltage-HI VOH 1.07 .95 - .75 
Output Voltage-lO VOL 2.05 -1.80 -1.60 

8.0 to 130 MHz -40°C to +85OC Rise & Fall Times 
tR & tF 1.5 

(measured between 20% & 80%) 2.5 

Duty Cycle (uptime) 
(measured @ 50%) 40 50 60 

Output Current-HI @ - .95V IOH -19.0 -22.0 
Output Current LO@ 1.7oV IOL .0 5.0 

Output Load 50 I} to 2.0 VDC 

OUTLINE DRAWING 
PIN CONNECTIONS 

STANDARD OPTIONAL 
PIN EX055GO EX055Gl EX055G7 EX055G14 

1 N/C CASE N/C N/C 
7 ·Vee ·Vee GND/CASE ·Vee 
8 OUTPUT OUTPUT OUTPUT OUTPUT 

14 GROUND GROUND ·Vee GND/CASE 

, j--¥--j 

'f ~ l!~ v v~ 

.825±.415 II 7 

.030±.015 ~~k-
.0161.019 

EXO-65 SERIES 
100K ECl logic output 

;:J 9 9--L):Q, 14-pin DIP compatible 
25 MHz to 250 MHz 
Complementary Designs Available .. 

CASE FREQUENCY OPERATING 
GROUND CODE TOL. (NOTE 2) CODE TEMPERATURE RANGE 

ISOLATED CASE GO ±.1% (1000 ppm) 1 O°Cto + 70°C 
PIN 1 CASE Gl ±.01% (100 ppm) 2 

-40°C to +85°C PIN 7 CASE G7 ±.005% (50 ppm) 3 
PIN 14 CASE G14 ±.05% (500 ppm) 4 25 to 130 MHz only 

ELECTRICAL CHARACTERISTICS (INTO 50 n TO -2.0 VDC LOAD) 
FREQUENCY RANGE OPERATING TEMPERATURE SPECIFICATION SYMBOL MINIMUM TYPICAL MAXIMUM 

25.0 to 130 MHz - 40'C to + 85'C 
>130 to 250 MHz 
(0 to 70' Conly) 

PIN CONNECTIONS 
STANDARD OPTIONAL 

PIN EX065GO EX065Gl EX065G7 
1 N/C CASE N/C 
7 ·Vee ·Vee GNDICASE 
8 OUTPUT OUTPUT OUTPUT 

14 GROUND GROUND ·Vee 

uperatlng VA tage VEE 4.20 
Max. Supply Voltage Vee Max. 

Supply Current lee 
Output vo tage-H VOH 1.04 
Output Voltage LO VOL 1.90 

Rise & Fall Times tR & tF (measured between 20% &80%) 

Duty Cycle (uptime) 
(measured @ 50%) 40 

Output Current-HI @ 1.0V IOH 19.2 
·Output Current LO@ 1.7V IOL 2.0 

Output Load 

EX065G14 
NIC 
·Vee 

OUTLINE DRAWING 

* j--~--j r Uv ~!~ 
825±41J ~ J .,0 

OUTPUT 
GND/CASE 

030 ± 015 AMI A82 ~ l-cI
.0161.0n 

4.50 4.8 

5.70 

85 100 
.95 .85 

1.80 1.60 

1.0 1.5 

50 60 

21.0 
6.0 

50 I} to 2.0 VDC 

CTS - QUALITY FREQUENCY CONTROL COMPONENTS FOR RELIABLE ELECTRONICS 
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Voltage Controlled Hybrid Clock Oscillator 
VXO-55 SERIES 
TTL logic output* PIN CONNECTIONS 
14 pin DIP compatible 
(MXO-55 style/.290" Max Height) 
765 KHz to 25 MHz 

Pin 1: Frequency control voltage 
Pin 7: Ground/case 

"HCMOS Logic Models also avail
able. consult factory for 
VX065 Model 

FREQUENCY AND MODEL 

12.25 to 25.0 MHz 
Basic Oscillator 

765 KHz to <12.25 MHz 
Basic oscillator with dividers 

CODE 

GA 

GB 

ELECTRICAL SPECIFICATIONS 
SPECIFICATION MODEL 
Operating Voltage A,B 

Maximum Supply Voltage 
A 

Supply Currenl B 

Outpul Voltage-HI A,B 
Output Vollage,-LO 

Rise & Fall Time A,B 
(measured between 0.5V to 2.4V) 

Duty Cycle A,B 
(measured @ 1.5V) 

Control Voltage A,B 
Slart-up Time A,B 

Control Voltage Inpullmpedance A,B 
Fanoul A,B 

Linearity A,B 

Pin 8: Output 
Pin 14: +5 VDC 

ORDERING INFORMATION 

II-DeC] 
~ OUTPUT FREQUENCY 

l 
FREQUENCY OPERATING 

DE TOLERANCE TEMPERATURE 
FREQUENCY 
DEVIATION· CO 

±120 ppm min. Vc = 2.50V CODE RANGE 

±200 ppm min. 2 ±.01% (100 ppm) .2 OOC to 70°C 

* Positive slope ±.005% (50 ppm) 3 -40°C to 85°C 

FREQUENCY RANGE SYMBOL MINIMUM TYPICAL MAXIMUM 
765 KHz 10 25 MHz vee 4.50 5.00 5.50 

vee Max. 7.00 

12.25 MHz to 25 MHz ICC 18 25 
3.0625 MHz to < 12.25 MHz 30 60 
765 KHz to < 3.0625 MHz 45 75 

765 KHz to 25 MHz VOH 2.40 3.60 
VOL 0.25 0.40 

3.0625 MHz to 25 MHz tA, tF 3 5 
765 KHz to < 3.0625 MHz B 18 

12.25 MHz to 25 MHz 40 50 60 
765 KHz 10 < 12.25 MHz 45 50 55 

765 KHz 10 25 MHz Ve 0.0 2.5 5.0 
765 KHz to 25 MHz ts 5 15 
765 KHz 10 25 MHz 100K 
765 KHz to 25 MHz Fo 1 10 
765 KHz to 25 MHz -25 ±10 +25 

Tri-State Hybrid Clock Oscillators 

1 
CO DE 

C 
-I 
I 

UNITS 
V 

mA 

V 

nS 

% 

V 
mS 
n 

% 

MXO-53 SERIES 
3-state, True TTL logic outputs" 
14-pin DIP compatible 
(MXO-55 style) 

Designed for automated, in-circuit, and functional board test applications 
where a high impedance output state is required to allow the injection of 
external test signals. 

ORDERING INFORMATION 
200 Hz to 60 MHz 
"HCMOS Logic also available to 100 MHz 
-See CX063 Model. 

PIN CONNECTIONS 
Pin 1: Enable 

MXO-53 .~_-==-=D::::::;-.=D~---'--_l _ OUTPUT FREQUENCY (PIN 8) 

+ 
Pin 7: Ground/case 
Pin 8: Output 
Pin 14: +5 VDC 
ENABLE FUNCTION 
HI: Enables oscillator* 
LO: Disables oscillator 

(HI impedance output) 

FREQUENCY .. MODEL 

4.9152 to 60 MHz 
Basic 3-state oscillator 

200 Hz to 4.9151 MHz 
3-state oscillator with dividers 

4.915210 60 MHz 
BasiC oscillator w/Pull-up 

200 Hz to 4.9 MHz 
Divided output w/Pull-up 

CODE 

GA 

GB 

GAU· 

GBU 

FREQUENCY OPERATING 
TOLERANCE CODE TEMP. RANGE 

±.1% (1000 ppm) 1 OoC to +70oC 
±.01% (100 ppm) 2 -40°C to +85OC 
+.005% (50 ppm) 3 
+.05% (500 ppm) 4 
±.0025% (25 ppm) 5 
(OOC to 70°C only) 

ELECTRICAL SPECIFICATIONS (SIMILAR TO MXO-55 EXCEPT AS NOTED BELOW) 
SPECIFICATION MODEL FREQUENCY RANGE TEMPERATURE RANGE SYMBOL MINIMUM TYPICAL MAXIMUM 

A 4.9152 to 25 MHz 35 55 
Supply Current >25 to 60 MHz -40°C to +85OC Icc 50 80 

B 200 Hz to <4.9151 MHz 60 100 
Duty Cycle (uptime) 
(measured @ 1.5V) A,B 200 Hz to 60 MHz -40°C to +850 C 40 

I 
50 ! 60 

High Impedance A,B 200 Hz to 60 MHz -40°C to +850 C 1010FF) 50 
Output Current 

• U option allows Oscillator to be Enabled with Floating Conditions. 

CTS - QUALITY FREQUENCY CONTROL COMPONENTS FOR RELIA8LE ELECTRONICS 
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Surface Mount Hybrid Clock Oscillators 
.SURFACE MOUNT APPLICATIONS-CTS Knights presently offers 

a number of options to suit your surface mount needs. Besides the 
CCXO series, lead less chip carriers, we are offering the MXO-55 style 
package in an economical surface mountable configuration, through 
a simple lead formation operation. The surface mount option is 
specified by adding an "S" to the part number (eg. SMXO-55, 
SCX0-65). Coplanarity for lead formed packages is ± .006" (max). 

Standard DIP SERIES 
The Standard DIP surface mount series squarewave crystal oscillator 
is contained in a rugged, economical .500" x .800", hermetically 
sealed metal package. The leads are shaped for surface mounting in a 
Gullwing design. 

AVAILABLE MODELS: 
SURFACE EQUIVALENT 
MOUNT STANDARD SERIES 

SMX055 MX055 
SCX065 CX065 
SVX055 VX055 
SEX055 EX055 
SEX065 EX065 
SCX063 CX063 
SMX053 MX053 

Mini-DIP SERIES 
The Mini-DIP surface mount series of squarewave crystal oscillators 
are contained in a rugged, economical .500" x .500", hermetically 
sealed metal package. The leads are shaped for surface mounting in a 
gullwing design. 

AVAILABLE MODELS: 
SURFACE ELECTRICALLY EQUIVALENT 
MOUNT STANDARD SERIES 

SMX025 MX055 
SCX025 CX065 

MINIATURE DUAL-IN-LiNE OSCILLATORS 

MXO-25 SERIES 
TTL logic output 
electrically similar to MXO-55 
310 KHz to 70 MHz 

CXO-25 SERIES 
Hi-speed CMOS logic output 
Electrically similar to CXO-65 
200 Hz to 50 MHz 

·VAPOR PHASE REFLOW-CTS Knights' standard hybrid oscillators 
are capable of withstanding hand and wave soldering processes, but 
are not manufactured to survive vapor phase reflow profiles without 
degradation to device reliability. All surface mountable products are 
built with a special, high-temperature construction process to allow 
vapor phase reflow. 

LOGIC 

TTL 
HCMOS 
TTLVCXO 
10K 
100K ECL. 
HCMOS TRI-STATE 
TTL TRI-STATE 

LOGIC 

TTL 
HCMOS 

FIG. 13 SMXO-55 

FREQUENCY RANGE 

19.2 KHz TO 100 MHz 
1 MHzTO 50 MHz 

765 KHz TO 25 MHz 
25 MHzTO 125 MHz 
25 MHz TO 150 MHz 

1 MHz TO 70 MHz 
765 KHz TO 60MHz 

12.~ iF~r 
DENOTES I, ;:0';-1 1.270 'I 
PIN 1 t \iQ:l-:'Jlloq'~O_TI -, +', ~ 'I ill!§§. 1 = =~590 :tUM. 

.550 ~30D .510 

L±.~._ L ~j 
.H.§· ~ 

FIG. 14 SMXO-25 

FREQUENCY RANGE 

307.2 
307.2 

KHz TO 70 MHz 
KHz TO 70 MHz 

Pin 1-N/C 
Pin 4-Ground/case 
Pin 5-0utput 
Pin 8- + 5 VDC supply 

FIG. 15 Mini-DIP PACKAGE 

NOTE: Tristate Minidip Oscillators are Also Available. Consult Factory for Info 

CTS - QUALITY, FREQUENCY CONTROL COMPONENTS FOR RELIABLE ELECTRONICS 
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Military Hybrid Clock Oscillators 
CTS Knights is a Qualified Products List (QPL) supplier 5.'20°'110 )I~ ~ Hi , 
for MIL-O-55310/B, 10, 14, 16, 17, 18, 19 -JfTi 11--> 
14-pin dual-in-line package r 8.3 •• 50 
TTL logic output --:m-
Frequencies from 50 Hz to 60 MHz llAno,... , 
Class 8 screening ~r,ll~TES" -o<~ 

CTS Knights also supplies product equivalent 
to the following MIL-O-55310 specification 
with qualification anticipated soon: 

SPECIFICATION TYPE 
. M55310/9 TTL, TO-5 

M55310/11 CMOS, 14-pin DIP 
PIN CONNECTIONS. t~ 
'" """"""",, w", 'p,"","''''' ,,,.h """" '~~ 

FIG. 16 MILITARY PACKAGE l, 1~~40 ,I 

M5531 0115 CMOS, 14-pin DIP 
M5531 0/20 TTL, 44-pin LCC 

M55310/16 SERIES 
ORDERING INFORMATION 

I 
SCREENING 

CODE I CLASS 
8 1 CLASS 8 

M55310/08 SERIES 
ORDERING INFORMATION 

SCREENING 
CODE CLASS 

8 CLASS 8 

M55310/14 SERIES 
ORDERING INFORMATION 

SCREENING 
CODE CLASS 

8 CLASS 8 

M55310/17 SERIES 
ORDERING INFORMATION 

SCREENING 
CODE I CLASS 

8 1 CLASS 8 

M55310/16- 9 cp 
FREQUENCY E 

CODE FREQ Y 
0 

RANG 
UENC 
<250 

250 Hz to <150 
50 Hz to Hz 

KHz 
2 150 KHz to <5. OMHz 
3 4.0 MHz to <20 MHz 
4 20 MHz to 60 MHz 

M55310/0B- 9cr 9 
FREQUENCY RANGE AGING 

CODE FREQUENCY ~PE~) EAR 
01 1.0 KHz to <150.0 KHz 
02 150.0 KHz to <300.0 KHz 
03 300.0 KHz to <600.0 KHz 5ppm 
04 600.0 KHz to <2.5 MHz 
05 2.5 MHz to <5.0 MHz 
06 5.0 MHz to <10.0 MHz 
07 10.0 MHz to <20.0 MHz 
OB 20.0 MHz to <30.0 MHz 10ppm 
09 30.0 MHz to <50.0 MHz 
10 50.0 Hz to <1.0 KHz 

M55310/14- Q 

FREQUENCY RANGE 
CODE FREQUENCY 

01 50 Hz to <1.0 K Hz 
02 1.0 KHz to <150.0 KHz 
03 150.0 KHz to <300 .0 KHz 
04 300.0 KHz to <600 .0 KHz 
05 600.0 KHz to <2.5 MHz 
06 2.5 MHz to <5.0 MHz 
07 5.0 MHz to <10.0 MHz 
08 10.0 MHz to <15.0 MHz 
09 15.0 MHz to :s25.0 MHz 

M55310/17- 9 cp 
FREQUENCY RANGE 

UENC 
0<5. 

CODE FREQ Y 
0 250.0 KHz t o MHz 
1 4.0 MHz to <20.0 MHz 
2 20.0 MHz to :s50 .0 MHz 

NOTE: . 
ened similar • HIGH RELIABILITY SCREENING-All hybrid oscillators, at your option, can be scre 

to the Class B requirements 01 MIL-().S5310. To request this option, add "MLB" after t he part num-
ber (e.g. MXO-55GA-2C-16.0 MHz-MLB). 

-(EXACT FREQUENCY) 

I 
TOLERANCE (PPM) 

CODE TEMP. FREQ. FREQ. 
RANGE ACCURACY STABILITY 

@23°C VSTEMP. 
lA -55°/125°C 50 
18 -55°/105°C 15 ppm 40 
lC -20oI70°C 25 
4A -55°/125°C 100 
48 -S5°!105°C 25 ppm 80 
4C -20oI70°C 50 

-(EXACT FREQUENCY) 

CODE 

A 
8 
C 

TOLERANCE PPM 
TEMP. RANGE FREQ. 

-55 to + 125°C 
-55to + 105°C 

ACCURACY 
23°C 
15 

ppm 
(TYP) 

-(EXACT FREQUENCY) 

I 
TOLERANCE (PPM) 

CODE TEMP. FREQ. FREQ. 
RANGE AC~URACY STABILITY 

23°C VSTEMP. 
A -55 to ±50 ppm 

+ 125°C 
8 -55 to 15 ±40 ppm 

+ 105°C ppm 
C -20 to ±25 ppm 

+ 70°C 

-(EXACT FREQUENCY) 

TOLERANCE (PPM) 
CODE TEMP. FREQ. FREQ. 

RANGE AC&URACY STABILITY 
23°C VSTEMP. 

lA -55°/125°C .50 
18 -55°!105°C 15 ppm' 40 
lC -20oI70°C 25 

4A,80rC as above 25 ppm 100 
'OI,s 10 ppm 
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AGING 

~PE~) EAR 

5 ppm 

10 ppm 

AGING 

tE~) EAR 

5 ppm 

AGING 

tE~) EAR 

5 ppm 

10 ppm 
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Military Hybrid Clock Oscillators 
CCXO SERIES PACKAGE OUTLINES 
Leadless chip carrier package 
TTL logic output 
Low Profile 
Excellent Environmental Performance 
1.0 to 60.0 MHz' 
Electrically similar to 
MXO-55 as follows: 
"A" MODELS are electrically sim
ilar to MX055GA Models 
"B" MODELS are electrically sim
ilar to MX055GB Models from 
307.2 KHZ to <2.4576 MHZ 
• <CCXO-150 1.0 to 25 MHz 

FIG. 17 CCXO-140 

. SJ-I 

~MAX'1 
liFfHinmtillrf , 

.635 I., ¥oso-l ~ 

.0261 [I, l1l1~ j .u_~ 
t": .1 r5 1 ~ 

2.158 ,~:, 7.620 .085 [ .300 
t, j' _" ' 1 

I.' II I 
.1....2m.PIN2 ·PIN 1 ~ 
.050 .075 

FIG. 18 CCXO·150 

ORDERING INFORMATION 

Q-gQy 

~MAX . .J 
dliiiillmmmililjjj'j 
1='6.5''!..sa ,'1 

·rr:J'6Sil ,'~'~ "'c' I I 
..2.J.a ,~ 

.085 --:sao-
I." __ I,r 
f I /i"!, 

uzo.. PIN 2 PIN 1 .1.S.QS... 
.050 .075 

FIG. 19 CCXO-250 

" J 1 
PACKAGE STY!.E CODE FREQUENCY AND FRQUENCY OPERATING 

40-pin, .040" spaced 140 MODEL CODE TOl. (NOTE 2) CODE TEMPERATURE RANGE CODE 

28-pin, .050" spaced 150 12 to 45 MHz A ±.1 % (1000 ppm) 1 ooC to +70oC C 
Basic oscillator ±.01% (100 ppm) 2 40°C to +85OC I 

1 to<12 MHz B ±.005% (50 ppm) 3 
44-pin, .050" spaced 250 

55°C to + 105°C P 
Oscillator with dividers 

±.05% (500 ppm) 4 55°C to +125OC M 

STANDARD PIN ASSIGNMENT 
CCXO· CCXo- CCXO· FUNCTION FOR 

140 PINS 150 PINS 250 PINS FREQUENCY 1-45MHz NOTES: 

1 2 1 NC 1. NC - Indicates internal connection. No external electrical connection 
allowed. 

4 4 6 +5 VDC 2. Tolerance includes 25°C accuracy, changes in operating tempera· 
5 15 NC ture, supply voltage, load, environmental conditions and aging. 

10 8 12 +5 vec 3. Multiple + 5 VDC and GND pins are internally connected and 
redundant. 

15 12 18 NC 4. Non·standard pin assignments may be possible. Consult factory with 

25 18 28 NC requirements. 
5, Screening similar to MIL·O·55310, Class B available by adding ·MLB 

31 22 34 GND to end of PIN. 
35 NC 6. Unspecified pins may have external electrical connections. 

37 26 40 GND 
39 28 42 Output 
40 1 44 NC 

Engineering Data For Hybrid Oscillators 
TYPICAL CHARACTERISTICS 
• STORAGE TEMPERATURE: - 65°C to + 150°C. 
• TEMPERATURE CYCLE: 25 cycles, - 55°C to + 125°C, per 

method 1010 of MIL-STD-883. 
• CONSTANT ACCELERATION: 5000 G, Y1 direction, per method 

2001 of MIL-STD-883. 
• MECHANICAL SHOCK: 1500 G, 0.5 mS, 3 shocks per direction, 

per method 2002 of MIL-STD-883. 
• SINUSOIDAL VIBRATION: 0.06" D.A., 10 to 55 Hz and 20 G; 55 

to 2000 Hz, 3 cycles per direction, per method 2007 of MIL
STD-883. 

• RANDOM VIBRATION: 20 G, 20 to 2000 Hz, per method 2026 of 
MIL-STO-883. 

• LEAD INTEGRITY: Per conditions B1 and B2 in method 2004 of 
MIL-STD-883. 

• HERMETICITY: 3 x 10' ATM-cclsec, per conditions A1 and C in 
method 1014 of MIL-STD-883. 

• MOISTURE RESISTANCE: 10 cycles, per method 1004 of MIL
STD-883 with step 7 subcycle omilted. 

• CORROSION RESISTANCE: 24 hours, per condition A in method 
1009 of MIL-STD-883. 

• SOLDERABILITY: Per method 2003 of MIL-STD-883, or method 
208 of MIL-STD-202, except 1 hour steam aging, 

SPECIAL REQUIREMENTS 
• ELECTROMAGNETIC INTERFERENCE PROTECTION 

The metal package construction, used extensively on CTS Knights 
hybrid oscillators, effectively reduces radiated EMI due to the 
oscillator circuitry. Further reduction can be accomplished by con
necting the case to circuit ground, which is standard on MXO and 
CXO series oscillators. Case grounding is specified by a "G" in the 
part number (eg. MXO-55GA, CXO-65GA). CTS Knights has also 
gained considerable experience in reducing conducted EMI in 
specific customer applications. Contact CTS with your EMI prob-
lems or requirements, we'll offer a solution. 

• QUALITY: In accordance with MIL-I-45208. 
• RESISTANCE TO SOLDERING HEAT: Per conditions A and C in 

method 210 of MIL-STD-202. 
• MARKING PERMANENCE: Per method 2015 of MIL-STD-883. 
• THERMAL RESISTANCE: Per method 1012.1 of MIL-STD-883. 

14 pin dip style package = 12°Clwalt typical. 
TO-5rrO-8 style package = 8°Clwatt typical. 
CCXO style package = 7°Clwalltypical. 

• ELECTROSTATIC DISCHARGE SENSITIVITY: Per method 3015 
of MIL-STD-883: 

TTL output models-Class 3 
ECL output models-Class 3 
(100K ECL models Class 2) 
CMOS output models-Class 1 
HCMOS Output-Class 1 

• STEADY-STATE LIFE: 1000 hrs. @ 125°C per method 1005 of 
MIL-STD-883, disregarding frequency shift. 

• FREQUENCY AGING: <10ppm shift in 30 days @ 85°C ambient. 
• No External Connection Allowed on N/C Pinouts. 

• CUSTOM DESIGN CAPABILITIES-CTS Knights' in-house ca
pabilities include circuit design and artwork generation, crystal and 
hybrid thick film manufacturing facilities, manual and automated 
manufacture and test techniques, and mechanical and environmen
tal testing. This gives CTS a unique flexibility to design and man
ufacture to your custom hybrid oscillator specifications. Consult the 
innovative staff at CTS Knights with your special requirements. 
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Precision Crystal Oscillators 
JKVXO-220 
HIGH STABILITY TCVCXO 

KEY: ~. MECHANICAL ADJUST 

::~[ r l;r¥:~~ 
-:ii4O DIA. ..23 ,. 

1.270 :t:1.27 

3.&10 
-:150 

---;-;l;c~--'--r 20.320 
'--:eo;) 

50.80 SQ .. 
2.00 

PIN FUNCTION 

,TOLERANCE 
. xx .xxx 

::±:.76 MM ::!:.381 MM 
+.03 ±o.15 

JKXO-10S 
HYBRID TCXO 

JKXO-200 

1 OUT 
2 Vee 12 V 
3 0 VOLTS, CASE 
4 VCXO INPUT 
5 RF RETURN. CASE 

KEY: I~~H 

HIGH STABILITY TCXO
S MHz· 

TRIM 
ACCESS 

IT 
~MAX 
,2.00 

5.080 M-t;'-.r---,---,..---..---.,..-Jl 
.200 ~ 

• CONTACT FACTORY FOR OTHER 
FREQUENCIES. 

Designed for telecommunications use In phase locked and digital frequency 
locked loop applications where tight stability is needed during unlocked 
operation. Deviation range, temp. stability and aging rate combine to provide 
a highly stable TCVCXO with excellent free running stability and reference 
locking capability over an extremely long life. . , 

SPECIFICATIONS 
• Frequency range: 1 MHz to 25 MHz 

• Excellent long term Aging: <4 ppm In 20 yrs. 

• Operating range: 0 to +50°C or 0 to + 70°C. 
• ±3 x 10'7 l\F vs. temp. at any deviation voltage setting. 

• Deviation: ±10 to ±15 ppm for 0 to +10V input, centered at +5 VDC. 

• TTL or HCMOS output. 
• Available with or without trim access port . 

• +12V supply (other voltages available). 

SPECIFICATIONS 
The JKXO-1 05 is a subminiature TCXO designed to meet the requirements of mod
ern Communication Systems. Its small size (0.38 cubic inches) and frequency stabil
ity combine to form state-of-the-art TCXO performance for industry and military 
applications. 

• Frequency range: 1 MHz to 20 MHz 
• Temp. Stability: -1) ± 1 x 10-·, 0 to + 70°C. 

-2) ±2x10-·, -28to +70°C. 
-3) ±2x10-·, -55to +85°C . 

• Input: + 12 VDC±5% and +5V ± 10% 
• Output: HCMOS or TTL 
• Stability vs time: ± 1 x 10-6/yr. 
• External trim sufficient for 10 yrs. aging via external resistor. 

The JKXO ... 200 is a precision TCXO designed to maintain state-of-the-art 
stability during variations in environment and electrical inputs. Temperature 
hysteresis, temperature slew, trim adjust effects and aging have been 
minimized. The very low power consumption and rugged construction make 
this oscillator ideal for battery operated portable use. The JKXO-200 can be 
manufactured using Hi-Rei military components providing an ultra stable 
TCXO capable of surviving the harshest of military environments. 

CONDENSED 
SPECIFICATI~tH; , -2 

Frequency vs.temp. -55°C to +85°C 
. including hysteresis 

±5x10·7 

1°C/min temp. slew -55°C to +85°C ±7x 10.7 
including trim adjust effect 

Stability vs. time ±3 x 10'71st yr 
+ax 10'7/5yrs 

Stability vs. voltage (12V ±1V) ±5 x 10" 
Output level ~ 500 load 50mVRMS 

10000 load 150 mVRMS 
Warm up to within ±5 x 10-8 10 seconds max, 

Input power at + 12V 50mWmax, 
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Precision Oscillators - TCXO/TCVCXO 
TEMPERATURE COMPENSATED CRYSTAL OSCILLATORS (TCXO's) 
VOLTAGE CONTROLLED-TEMPERATURE COMPSENSATED 
CRYSTAL OSCILLATORS (TCVCXO's) 

industries, Low power consumption, high stability over wide tem
perature extremes, and small physical size characterize 
CTS Knights' TCXO and TCVCXO crystal oscillators. 
Add excellent environmental characteristics including 
immunity to humidity, vibration and shock, satisfying the 
requirements of the instruments and communications 

High reliability and stringent long term qualities com
mon in military applications are available in a variety 
of designs. Note the options and modifications, the 
flexibility of design which offers the user choices to 
fulfill specific needs. 

JKXO-12 (TCXO) 
JKVXO-12 (TCVCXO) 

JKXO-14 (TCXO) 

JKXO-16 (TCXO) 
JKVXO-16 (TCVCXO) 

FEATURES: 
• Low profile 
• Solder seal 
• Vibration 15G's, to 10-2000 Hz 

• VCO INPUT ON TCVCO MODELS 
Fig. 21 

FEATURES: 
• Top access hex 

drive trim 
adjustment 

• Sine or TTL 
output 

• Solder seal 

:;i\i~~=~ -I I :",~, ,,~ 
1,905 (.075) HEX DRIVE. .-11- (.) . (.500) 

i-~:I---::,.L-.l~ ..\[t'~~EF' t ~~5~~~ r-i--I--"""" 
t - 38,10 25,400 

I 6,35 (1.50) ..1 (1.000) 

I (.250) I I -'---I-(i)..,. 

W 1,14310,889 '-+=P-t-' 

FEATURES: 
• Solder seal 
• Wide frequency range 
• Specialized outputs 

available 

TOLERANCES 
.XXX±.010 
.XX±.020 

(.045/.035) orA. 
4 PLACES 

21,500 

ktw. 
Fig. 22 

Standard Pkg. 

'~:~5 MAX. 

~T 4 PLACES .. 
4-40 INSERTS .040 ~ 3.302 
g~T16~:[UDS TERMIN~ (.130) MIN. 

• 0-- ----Lo 3,810 
50.80 r:~5~ 1 I (.150) REF. 
(200) 38,10 '!;:E+ . 

-*--- o_I..A-~. .~~ i:g~~ 
~TYP. -

3811ib·2501 

. )"_ ~ 08. I W"_" 

(1.500f~ I 
·4 PINS FOR TCVCXO s-o,ao--l 

(2.00) 

Fig. 23 

Optional Pkg. 
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Precision Crystal Oscillators - TCXO/TCVCXO 
JKVXO-22 

FEATVRES: 
• Available as VCXO or TCVCXO. 

Temperature stability and 
deviation are customized ~er 
application. 5 volt supply, Mod 
voltage range 0 to +5 VDC. 

22.860 
(.900) 

[(1.63) SQ. MAX. 

--~~ 
OUT 

I I I 
0-0-0 

12.70' MAX.~ r 
(.50) MAX. 

(.25}MiN.' 6.35 1 
• ALSO AVAILABLE IN 

1.5" SQ. PKG. AND 
HEIGHT AS LOW AS 
.433" (11 mm) 

+SV MOD "GN'Q" 
KEY: (~N~) 

JKXO-28 (TCXO) 

"FREQUENCY 
FIG. MODEL RANGE 

JKXO-12A 3-30 MHz 
21 JKXO-12B 3-30 MHz 

JKXO-12C 3-50 MHz 
22 JKXO-14A 3-30 MHz 

JKXO-14B 3·30 MHz 
JKXO-16A 1 Hz to 30 MHz 
JKXO-16B 1 Hz to 30 MHz 

23 JKXO-16C 1 Hz to 30 MHz 
JKXO-16D 30 to 100 MHz 
JKXO-16E 1 KHz to 30 MHz 

25 JKXO-28 8-20 MHz 
JKVXO-12A 8-30 MHz 

21 JKVXO-12B 30 to 50 MHz 
JKVXO-12C 8to 35 MHz 
JKVXO-16A 1 KHz to 30 MHz 

23 JKVXO-16B 1 KHz to 30 MHz 
JKVXO-16C 1 MHz to 30 MHz 
JKVXO-16D 30 MHz to 150 MHz 
JKVXO-22A 1 MHz to 30 MHz 

24 JKVXO-22B 30 MHz to 50 MHz 
JKVXO-22C 1 MHz to 30 MHz 

FEATURES: 
• Frequency range: 8 MHz to 20 MHz 

,---t-fil}---
• 5 VDC supply 
• ±1 ppm, O°C to + 70°C 
• TTL or HCMOS output 
• <±3ppm aging in 10 yrs. 

The JKXO-28 is a low cost design 
providing excellent long term 
stability without need for re-cali
bration over a long life. 

KEV:....M!!... 
INCH 

SUPPLY 
VOLTAGE 
OPTIONS STABILITY WITH VCXO 

(VDC) TEMPERATURE DEVIATION OPTIONS 
12-20 ±2 ppm, -55 to +85°C NONE 
12-20 ±1 ppm, -40 to + 75°C NONE 
12-20 + .5 ppm, 0 to + 70°C NONE 
12-28 ±.5 ppm, 0 to + 50°C NONE 
12-28 ±1 ppm, 0 to + 70°C NONE 
12-28 ±1 ppm, -40 to + 75°C NONE 
12-28 ±1 ppm, -55 to +85°C NONE 
12-28 ±2 ppm, -40 to + 75°C NONE 
15-28 ±2 ppm, - 20 to + 70°C NONE 
5 ±2 ppm, -20 to + 70°C NONE 
5 +1 ppm, 0 to + 70°C NONE 
9-20 +10 ppm, 0 to + 70°C +100 ppm, +5V Input 

12-20 +5 ppm, 0 to + 70°C +15 ppm, +3V Input 
12-20 +2 ppm, 0 to + 70°C +40 ppm, +3V Input 

5-20 ±10 ppm, 0 to + 70°C ±40 ppm, 0 to 5 VDC 
9-20 +20 ppm, - 20 to + 70°C ±100 ppm, ±5V Input 
5 +30 ppm, -55 to +85°C +100 ppm, 0 to 5V Input 

12-20 +5 ppm, 0 to +500 C +15 ppm, ±5V Input 
5 +10ppm,Oto +.500 C +40 ppm, 0 to + 5 VDC 
5 .±5 ppm. 0 to + 50°C ±12 ppm, 0 to +5 VDC 
5 ±15 ppm, -20 to +700C ±100PPIll,Oto +5VDC 

• COnsult factor;l for aval aOle stan ar reguencles. 

1,016 ±O,076 TOLERANCES 
·(.040 ±.003) DIA. ±.254 (±.010) 

Fig. 24 

Fig. 25 

MAX. 
AGING 
htYR. 
1 ppm 
1 ppm 
1 ppm 
1 ppm 
1 ppm 
1 ppm 
1 ppm 
1 ppm 
1 ppm 
1 ppm 

.75 ppm 
1 ppm 
1 ppm 
1 ppm 
1 ppm 
1 ppm 
1 ppm 
1 ppm 
2 ppm 
1 ppm 
2 ppm 

TOLERANCES 
.xxx :t.01S 
.xx ±.03 

~I 
.200 --i 
MIN 
~ .500 

OUTPUT OPTIONS 

Sine Wave, TIL, HCMOS, 
CMOS (Below 10 MHz) 

TIL or Sine 

Sine (Above 500 KHz) 
ECl, TIL, HCMOS 
CMOS (Below 10 MHz) 

TIL or HCMOS 
TIL 
Sine Wave 
Sine, TIL 

TIL, ECl, HCMOS 
CMOS (Below 10 MHz) 
Sine (Above 500 KHz) 

Sine, Eel 
TIl,CMOS 

TIL 
ECl (-5V Supply Req.) 
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Fast Warm-Up SC Cut Ovenized Oscillator 
JKSC-127 

LEGEND: AT CUT ---
SCCUT-

+IE-6 

+IE-7 .... 

0 

..... -IE-7 ........ u. 
<l 

-IE-6 

-IE-5 

0 5 10 15 
TIME (MIN) 

T. = -55°C 

20 25 30 

The JKSC-127 offers ultra fast warm-up with excellent 
long term, short term and phase noise characteristics. 
The design utilizes a 10 MHz coldweld sealed SC cut 
overtone crystal along with a uniquely designed pro
portionally controlled double oven which minimizes 
stabilized power consumption. The JKSC-127 is avail
able fully militarized with an MTBF of greater than 
100,000 hours in ground mobile and airborne environ
ments. 

GENERAL SPECIFICATIONS 
FREQUENCY: 10.0 MHz or 10.230 MHz 
INPUT VOLTAGE: Oven +28 VDC ±50/0 

Oscillator +15 VDC ±50/0 
INPUT CURRENT: Oven @ turn-on 1.2 amps maximum 

@ -25°C 125 rnA typical 
@ -55°C 240 rnA typical 

Oscillator 20 rnA maximum 
FREQUENCY STABILITY VS. TEMPERATURE: 

±5 x 10-9 from -55°C to +71°C 
FREQUENCY STABILITY VS. TIME: 

±5 x 10-12 RMS/sec 
±5 x 1 0-1°1 day at shipment 
±3 x 10-8/year 

WARM UP: @ -55°C <5 x 10-9 in 7 minutes 
@ -32°C <5 x 10-9 in 5 minutes 
@ +25°C <5 x 10-9 in 3 minutes 

PHASE NOISE (1 HzBW): @ 10 Hz offset -120 dbc 
@ 100 Hz offset -140 dbc 
@ 1 KHz offset -150 dbc 
@ 100 KHz offset -150 dbc 

RF OUTPUT: +5 dbm minimum into 50 ohms 
FREQUENCY ADJUSTMENT: 

Coarse (mechanical) ± 5 x 10-7 minimum 
Fine (electrical) ±5 x 10-8 minimum for ±5 VDC 

SIZE: 2.5" x 4.5" x 2.5" H. 
Modifications of the JKSC-127 available. 

Ovenized Crystal Oscillator GENERAL SPECIFICATIONS 
JKXO-130 FREQUENCY RANGE: 256 KHz to 12.5 MHz 

The JKXO-130 offers excellent long and short term sta
bilities at an economical price. The design utilizes a 
cold weld precision overtone crystal with a proportional 
oven controller. 

STANDARD FREQUENCIES AVAILABLE: 5,6,10,12.352 MHz 
INPUT VOLTAGE AND POWER: +15 VDC ±50/0 

10 Watts maximum at turn on 4.5 Watts typical at room 
temperature. 

RF OUTPUT: TTL compatible 2 loads 
FREQUENCY STABILITY VS. TIME: 

5 x 10-n RMS/1 0 seconds 
±5 x 10-10/day at shipment 
±3 x 10-8/year 

FREQUENCY STABILITY VS. TEMPERATURE: 
±1 x 10-8 from O°C to +60°C 

SSB PHASE NOISE (measured in a 1 Hz bandwidth): 
@ 10 Hz offset -114 dbc 
@ 100 Hz offset -130 dbc 
@ 1 KHz offset -135 dbc 
@ 10 KHz offset -140 dbc 

FREQUENCY ADJUSTMENT: Coarse >1 x 10-6 

Fine >1 x 10-8 

Resolution <1 x 10.10 

FREQUENCY RETRACE: 
(After 48 hours off at room temperature) 
<±1 x 10-8 of the turn off frequency 1 hour after 
turn on. 

SIZE: 1.6" x 4.5" x 2.11" H. 
Numerous modification of the JKXO 130 available -
consult factory to discuss your application. 

CTS - QUALITY FREQUENCY CONTROL COMPONENTS FOR RELIABLE ELECTRONICS 

EEM 1991 For manufacturers' sales offices, ~e yellow pages A·1349 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

CTS® CORPORATION KNIGHTS CRYSTALS AND OSCILLATORS 

FREQUENCY CONTROL DIVISION 400 Reimann Ave., Sandwich, IL 60548 • 815/786-8411 • FAX 815-786~9743 

Precision Crystal Oscillators 
JKSC .. 135 

JKXO-140 

A-1350 

The JKSC-135 is an ultra stable 5 MHz double oven oscillator. Its utilization 
of a 5 MHz overtone SC cut crystal helps .produce excellent long and 
short term stabilities. The JKSC-135 is well suited for portable battery oper'" 
ated systems. 

SPECIFICATlONS 
• FREQUENCY: 5.0 MHz 
• INPUT VOLTAGE: +15VDC 
• INPUT POWER: 7 Watts maximum at turn on 

2.5 Watts @ 25°C 
• FREQUENCY STABILITY: 

VS. TEMPERATURE: :::;1 x 10-9 peak to peak 
-25°C to +60°C 

VS. TIME: 8 x 10-12 RMS/100 sec. 
±5 x 10-1°/day 
±2 x 10-8/year 

• OUTPUT: Sine, 1V RMS into 50 ohms 
• Size: 5.0" x 2.38" x 3.20" H 

The JKXO-140 is designed to meet the stringent frequency control require
ments of modern telecommunications systems. Commonly used telecom
munication output frequencies are standard. 

SPECIFICATIONS 
CENTER FREQUENCIES (MHz): 5.0, 5.12, 6.176, 10.0, 10.24, 12.352 
INPUT VOLTAGE: +24 VDC 
INPUT POWER: 8 Watts maximum at turn on 

3.5 Watts stabilized @ +25°C 
• FREQUENCY STABILITY: 

VS. TEMPERATURE: 3x 10-10/15°C (O°C to +55°C) 
VS. TIME: ±3 x 10-10/day after 30 days 

±2 x 10'8/year 
±5 x 10-8/20 years 

• OUTPUT: 2 TTL loads 
• ELECTRICAL ADJUSTMENT: ±5 x 10.8 minimum for ±5 VDC 
• SIZE: 2.30" x 4.50" x 2.10" H 

CTS - QUAUTY FREQUENCY CONTROL COMPONENTS FOR REUABLE ELECTRONICS 
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2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

CTS® CORPORATION KNIGHTS CRYSTALS AND OSCILLATORS 

FREQUENCY CONTROL DIVISION 400 Reimann Ave., Sandwich. IL 60548 • 815/786-8411 • FAX 815-786-9743 

Precision Crystal Oscillators 

~ 3 4 ~.8·30020 lf~ 1 '" ,~~" I~I 2 
57.785 1.600 f-

2.275 MAX I 

-L-+-€~-+--''@--IJ.' '= t II:'~"~ PIN FUNCTION 
1 N/C 
2 +5 VDC 

JKXO-141 
Designed primarily for the telecommunication market, 
the JKXO-141 series of OCXO's offers a wide range of 
stabilities. It's !lmall size and low power consumption 
makes the JKXO-141 an excellent choice for "on card" 
requirements. Advanced construction techniques are 
used to make this oscillator the economical solution to 

3 

1.00 4 

5 

FREQUENCY 
OUTPUT LEVEL 
FREQUENCY ADJUSTMENT 
OPERATING TEMPERATURE RANGE 
FREQUENCY STABILITY VS. 
TEMPERATURE (O°C -60°C) 

Any 15°C Change 
AGING Per Day 

Per Year 
Per 20 Years 

SUPPLY VOLTAGE 
WARM UP 20 minutes 

8 Hours 
INPUT POWER 

SIZE 
RELIABILITY 
VIBRATION/SHOCK 

·Consult factory for other frequencies and options 

r @ ~ ~C,!NSUBMINIATURE 
82.55 mr CONNECTOR 

I~,-_~_! _...J~ (POWER & RF OUTPUT) 

r r 
114.30 

- 63.50. - 1 
2.50 I 

4-40 STUDS 
(4) PLACES 

4'150 
KEY: ~ 

_'--__ ----' INCH 

RF OUTPUT your high volume needs. 
GROUND 
+15 VDC 

5.0 MHz· 
TTL with fanout of 10 LSTTL loads 

Sufficient for 20 Yrs. aging 
O°C to +600 C 

JKXO-141-1 JKXO-141-2 JKXO-141-3 
8 x 10'8 3 X 10'8 3 X 10-9 

- 6x10-9 1.4 X 10-9 

1 x 10-8 3 X 10-9 5 X 10-10 

1.5 x 10-6 5 X 10-7 1.5 X 10-7 

3 x 10-6 1 X 1{)-6 5 X 10-7 

5 x 10-9/% 5 x 10-10/% 5 x 10-11 /% 
1 x 10-7 1 x 10-7 1 X 10-7 

- - 1 X 10-9 

+SVdc +5% @SOmaMAX 
+15Vdc +S% @500ma MAX (Cold Start) 

@1S0ma Hot (35°C) Typ. 
2.25" x 2.2S" x 1" H 

Better than 250,000 Hrs MTBF 
2 G. 10-S00 Hz/30 G. 11 ms 

JKSC-142 
The JKSC-142 meets the stringent requirements of the 
"Stratum II" telecommunications specification. The use 
of a preciSion over-tone SC Cut crystal along with 
custom designed double oven results in exceptional 
stability performance over time and temperature. 
OUTPUT FREQUENCY: 5.0 MHz· 
DC INPUT REQUIREMENTS: 

+15 VDC and +5 VDC (±5% regulated to ±1%) 
INPUT POWER REQUIREMENTS (TYPICAL): 

+ 15VDC + 5VDC 
@ turn-on 9 watts 0.18 watts 
@ +35°C 3 watts 0.18 watts 

OPERATING TEMPERATURE RANGE: O°C to +60°C 
RF OUTPUT CHARACTERISTICS: 

Square wave 
10 LS TTL Loads 
Duty Cycle 45/55 to 55/45 

WARM UP (+25°C): Less than +1 x 10-7 in 25 minutes 
from frequency at one hour on 

STABILITY: ±1 x 10-7 for 20 years without adjustment 
(After Stabilization): ±1 x 10-10 per day with any 

15°C ambient temperature change and a 0.3% input 
voltage change 

INPUT/OUTPUT CONNECTOR: 9 pin "0" sub-miniature 
MTBF: greater than 250,000 hours 
SIZE: 4.50" x 3.25" x 2.5" H 
·Consult factory for other frequencies and options 

CTS- QUALITY FREQUENCY CONTROL COMPONENTS FOR RELIABLE ELECTRONICS 
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2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

SURFACE' MOUNT, HYBRID CRYSTAL 
CLOCK OSCILLATORS 

ModeIXOSM-52B, 240 Hzl072 MHz 
Model XOSM-52BE, 500 KHz 10 40 MH z 
FEATURES 

• HCMOS, CMOS, NMOS, TTL, LS-TTL, S-TTLcompatible 
• Enabled tri-state output optional 
• Hermetically sealed package 

ELECTRICAL SPECIFICATIONS 

Operating Temperature Range: O'C to 70'C 
Frequency Stability: (Inclusive of calibration tolerance at 25'C 

temperature change, input voltage change, load change, aging, 
shock and vibration):± .01% (± 100 PPM) 

Input Voltage (Vdd): + 5.0 ± 0.5 VDC 
Input Current: 5 to 50 mA typo (see graph) 
Rise Time: 1 OnS max. (CMOS levels), 6nS max. (TTL levels) 
Fall Time: 1 OnS max. (CMOS levels), 6nS max. (TTL levels) 
logic '0' level: 0.1 Vdd max. CMOS, O.4V max. TTL 
logic '1' level: 0.9 Vdd min. CMOS, 2.4V min. TTL 
logic '0' Sink Current: 16 mA min. 
logic '1' Source Current: 0.4 mA min. 
Output Waveform: Squarewave, HCMOS, CMOS, NMOS, TTL, 

LS-TTL, S-TTL compatible, waveform symmetry 
(0.5 Vdd CMOS or 1.4V TTL levels): 50 ± 10% 

Enable Input Current: 1 0f,lA max. 
Disable Input Current: 150f,lA min. 

MECHANICAL SPECIFICATIONS 

ACTUAL SIZE 

Hermetically Sealed Package: Leak rate less than 
2 x 10.8 atmosphere cc/sec. of helium 

Marking Ink: Epoxy, solvent resistant 
Solvent Resistance: Isopropyl alcohol, 

trichloroethane, Freon TMC 
Terminal Solderability: Per MIL-STD-202, 

Method 208C 

ENVIRONMENTAL SPECIFICATIONS 

Temperature Cycle: -55'C to + 85'C, 3 cycles 
Shock: 1000 G's 0.35 millisecond, 1/2 sine wave, 

3 shocks each plane 

2300 

Output load': 50 pF HCMOS or 1-10 TTL loads 
Enable Input Voltage: 3.5V min. 
Disable Input Voltage: 0.8V max. 

Vibration: .06 D.A., 10-55 Hz, 35 G, 55-2000 Hz 
Humidity: 85°/~ relative humidity @ 85'C, 240 hours 

DIMENSIONAL CONFIGURATIONS 
INumbers in brackets indicatemillimeters] 

PART MARKING 
-Model 
-Frequency 
- Pin identifier 
-DALE 

FREQ-IDD CHARACTERISTICS 
(TYPICAL@VDD=5.()VDC) 

60 

50 

1'40 
Q 30 
e 

20 

10 

/' 
~ 

/' 
V 

./ 
/,/ 

Ci=50pF 
(CMOS) 

Ci=15pF 
(TTL) 

10 20 30 40 50 60 70 

FREQUENCY RANGE (MHz) 

Pin 1 identified by square corner/dot 
CAUTION: Unit can be damaged if 

plugged in beckwards 

HOW TO ORDER 

XOSM·52 
PART NO. CODE 

PIN CONNECTION 
1 N.C. or E/D 
4 Circuit/Case Ground 
5 OUTPUT 
8 INPUT (Vee) 

CMOS TEST CIRCUIT 

CL - To include probe and fixture capacitance 

ENABLE/DISABLE 
FUNCTION 

Contact factory for other models, logic families, stabilities and temperature ranpes. 

5,OV 

RL390 

T,P 

10 
FREQJMHz 

CONTACT: DALE ELECTRONICS, INC. 1155 West 23rd St., Tempe, AZ 85282-1883· Phone (602) 967-7874 

A·1352 For manufacturers' sales offices, see yellow pages EEM 1991 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

HYBRID CRYSTAL 
CLOCK OSCILLATORS 

Model XO·S2B, 240 Hz to 72 MHz 
Model XO·S2BE, 500 KHz to 40 MH z 
FEATURES 

• HCMOS, CMOS, NMOS, TTL, LS-TTL, S-TTLcompatible 
• Enabled tri-state output optional 
• Hermetically sealed package 

ELECTRICAL SPECIFICATIONS 

Operating Temperature Range: O'C to 70'C 
Frequency Stability: (Inclusive of calibration tolerance at 25'C 

temperature change, input voltage change, load change, aging, 
shock and vibration): ± .01% (± 100 PPM) 

Input Voltage (Vdd): + 5.0 ± 0.5 VDC 
Input Current: 5 to 50 mA typo (see graph) 
Rise Time: 1 OnS max. (CMOS Levels), 6nS max. (TTL levels) 
Fall Time: 1 OnS max. (CMOS Levels), 6nS max. (TTL levels) 
Logic '0' Level: 0.1 Vdd max. CMOS, OAV max. TTL 
Logic '1' Level: 0.9 Vdd min. CMOS, 2.4V min. TTL 
Logic '0' Sink Current: 16 mA min. 
Logic '1' Source Current: 0.4 mA min. 
Output Waveform: Squarewave, HCMOS, CMOS, NMOS, TTL, 

LS-TTL, S-TTL compatible, waveform symmetry 
(0.5 Vdd CMOS or 1AVTTL Levels): 50± 10% 

Output Load: 50 pF HCMOS or 1-10 TTL loads 
Enable Input Voltage: 3.5V min. 
Disable Input Voltage: 0.8V max. 

DIMENSIONAL CONFIGURATIONS 
[Numbers in brackets indicate millimetersJ 

FREQ-IDD CHARACTERISTICS 
(TYPICAL@VDD=5.0VDC) 

60 

SO 

c 40 
.!. 

V 
£=50pF 

(CMOS) 

r= 
.492±.OO4 

[12.50±.102J 

.020 ± .002 DIA. (4 pins) 
[.SOS± .051J 

+ ~ • • 

• 5+ 
.300±.004 ~ 

[7.62±.102J 

.492±.004· 
[12.50±.102] 

Q 30 
Q 

- 20 

10 
V 

~ 
/" 

/' V 
i/ 

V 
(j<=15pF 

(TTL) 

10 20 30 40 50 60 70 

FREQUENCY RANGE (MHz) 

Pin 1 identified by square corner/dot 
CAUTION: Unit can be damaged if 

plugged in backwards 

HOW TO ORDER 

XC-52 B 

ACTUAL SIZE 

Enable Input Current: 1 O~ max. 
Disable Input Current: 150~A min. 

MECHANICAL SPECIFICATIONS 

Hermetically Sealed Package: Leak rate less than 
2 x 1 O·a atmosphere cc/sec. of helium 

Marking Ink: Epoxy, solvent resistant 
Solvent Resistance: Isopropyl alcohol, 

trichloroethane, Freon TMC 
Terminal Solderability: Per MIL-STD-202, 

Method 208C 

ENVIRONMENTAL SPECIFICATIONS 

Temperature Cycle: -55'C to + 85'C, 3 cycles 
Shock: 1000 G's 0.35 millisecond, 112 sine wave, 

3 shocks each plane 
Vibration: .06 D.A., 10-55 Hz, 35 G, 55-2000 Hz 
Humidity: 85% relative humidity @ 85'C, 240 hours 

PIN CONNECTION 
1 N.C.orE/D 

4 Circuit/Case Ground 

5 OUTPUT 5.0V 

8 INPUT (Vcc) 

CL - To include probe and fixture capacitance 

10 

PART MARKING PART NO. CODE FREO. ACCURACY ENABLE/DISABLE 
FUNCTION 

FREO.lMHz 

-Model 
-Frequency 
- Pin identifier 
-DALE 

. Contact factory for other models, logic families, stabilities and temperature ranges. 

CONTACT: DALE ELECTRONICS, INC. 1155 West 23rd St., Tempe, AZ 85282-1883· Phone (60~) 967-7874 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1353 
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HYBRID CRYSTAL 
CLOCK OSCILLATORS 

Model XO·54B, 250 KHz to 72 MHz 
Low Profile, Resistance Welded Metal Package 

FEATURES 

• HCMOS, CMOS, NMOS, TTL, LS-TTL, S-TTL compatible 
• Enabled tri-state output optional 
• Hermetical,ly sealed package 

ELECTRICAL SPECIFICATIONS 

Operating Temperature Range: O'C to 70'C 
Frequency Stability: (inclusive of calibration tolerance at 25'C 

temperature change, input voltage change, load change, aging, 
shock and vibration): ± .01% (± 100 PPM) 

Input Voltage (Vdd): + 5.0 ± 0.5 VDC 
Input Current: 5 to 50 mA typo (see graph) 
Rise Time: 1 OnS max. (CMOS levels), 6nS max. (TTL levels) 
Fall Time: 1 OnS max. (CMOS levels), 6nS max. (TTL levels) 
Logic '0' Level: 0.1 Vdd max. CMOS, O.4V max. TTL 
Logic '1' Level: 0.9 Vdd min, CMOS, 2.4V min, TTL 
Logic '0' Sink Current: 16 mA min. 
Logic '1; Source Current: 0.4 rnA min. 
Output Waveform: Squarewave, HCMOS, CMOS, NMOS, TTL, 

LS-TTL, S-TTL compatible, waveform symmetry 
(0.5 Vdd CMOS or 1.4VTTL levels): 50± 10% 

Output Load: 50 pF HCMOS or 1-10 TTL loads 
Enable Input Voltage: 3.5V min. 
Disable Input Voltage: 0.8V max. 

DIMENSIONAL CONFIGURATIONS 
[Numbers in brackets indicate millimeters] 

~r FREQ-IDD CHARACTERISTICS 
(TYPICAL@VDD=5.0VDC) ~ '025[.~~T 

.015[.3811 ~ ~--.l 
60 

50 V 
<t= 50 pFl 

(CMOS) 

~L.019[.483] .250±.010 
. II' .017 [.432] [6.35 i .254] 140 

~ 30 

20 

10 /' 
V 

/' / 
~I-' 

,/ 
<t=15pF 

(TIL) 

Pin #1 

t 
r 815MAXi [20.70] 

, 10 20 30 40 50 SO 70 

FREQUENCY RANGE (MHz) 

[13.08] .300± .005 
.515 e e-@-] 
MU,,-;-._e ___ e_+--:---- [7.S2±.127] 

Pin I identified by square .comer/dot 
CAUTION: Unit can be damaged if 

plugged in backwards 

HOW TO ORDER 

X0-54 B 

ACTUAL SIZE 

Enable Input Current: 1 01lA max. 
Disable Input Current: 1501lA min. 

MECHANICAL SPECIFICATIONS 

Hermetically Sealed Package: Leak rate less than 
2 x 10-8 atmosphere cc/sec. of helium 

Marking Ink: Epoxy, solvent resistant 
Solvent Resistance: Isopropyl alcohol, 

trichloroethane, Freon TMC 
Terminal Solderability: Per MIL-STD-202, 

Method 208C 

ENVIRONMENTAL SPECIFICATIONS 

Temperature Cycle: -55'C to + 85'C, 3 cycles 
Shock: 1000 G's 0_35 millisecond, 1/2 sine wave, 

3 $hocks each plane 
Vibration: .06 D.A., 10-55 Hz, 35 G, 55-2000 Hz 
Humidity: 85% relative humidity@ 85'C, 240 hours 

PIN CONNECTION 
1 N.C.orE/D 

7 GND 

8 OUTPUT 

.14 +5VDC 
5.0V 

RL390 

T.P 
CMOS TEST CIRCUIT 

CL - To include probe and fixture capacitance 

10 

PART MARKING 
PART NO. CODE FREQ. ACCURACY ENABLE/DISABLE 

FUNCTION 
FREQ.lMHz 

-Model 
-Frequency 
- Pin identifier 
-DALE 

Contact factory for other models, logic families, stabilities and temperature ranges. 

CONTACT: DALE ELECTRONICS, INC. 1155 West 23rd St., Tempe, AZ 85282-1883· Phone (602) 967-7874 

A·1354 For manufacturers' sales offices, see yellow pages EEM 1991 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

HYBRID CRYSTAL 
CLOCK OSCILLATOR 

MODEL XO·43, XO·53B 
250 KHz to 60 MHz 

FEATURES 

• Able to withstand flow soldering 

• Wide range of standard frequencies available 
from stock (listed below) 

• Hermetically sealed package 

• Low profile .225 inches [5.72] max. seating height 

• Metal Case - corrosion resistant and grounded 
for EMI shielding 

• Glass standoffs for spacing from mounting surface 

SPECIFICATIONS 
Input Voltage: +5 VDC ±0.5V 

Frequency Range: 250 KHz to 60 MHz 

Operating Temperature Range: O·C to 70°C 

TTL Compatible: Will drive 1-10 TTL Gates 

Environmental: 

Low Cost available in "8" 
(±.01%) accuracy only. 

DIMENSIONS 

2300 

Temperature Cycle: -55°C to +85°C, 3 cycles [Numbers in brackets indicate millimeters] 

Shock: 1000 G's 0.35 millisecond, 1/2 sine wave, 3 shocks each plane 
Vibration: .06" D.A., 10-55 Hz, 35 G, 55-2000 Hz 
Humidity: 85% relative humidity @ 85·C, 240 Hours 

Mechanical: 
Hermetically Sealed Package: Leak rate less than 2 x 10.8 

atmosphere cc/sec. of helium 

'225Maxlfl~R [5.72] --L 

.250:,: .010 
.025 [.635J - t [6.35:': .254] 
.015 [.381J ---L 

Marking Ink: Epoxy, solvent resistant 
Solvent Resistance: Isopropyl alcohol, Trichloroethane, Freon TMC 

Terminal Solderability: Per MIL-STD-202. Method 208C 

Package: Cold Rolled Steel (CRS), Nickel-Plated Base with 
Resistance Welded Stainless Steel Cover 

Pin #1 

STOCKING FREQUENCIES (MHz) 
"B" accuracy only 

1.0 
1.2288 
1.8432' 
2.0 
2.4576 
3.6864' 

4.0 
4.9152 
5.0 
5.0668 
6.0 
8.0 

9.8304' 
10.0 
12.0 
14.31818' 
16.0 
16.257* 

16.384 
18.432 
19.6608 
20.0 
24.0 
25.0 

30.0 
32.0 
40.0 
50.0 

'XO-53 model only 

MODEL FREQUENCY 
RANGE 

250 KHz to 3.99 MHz 

XQ-43 4.0 MHz to 24.99 MHz 

25.0 MHz to 60.0 MHz 

250 KHz to 3.999 MHz 

XO-53B 4.0 MHz to 8.999 MHz 

9.0 MHz to 24.999 MHz 

25.0 MHz to 31.999 MHz 

32.0 MHz to 60.0 MHz 

INPUT 
CURRENT 

(mA) 

65 max. 

40 max. 

50 max. 

90 max. 

40 max. 

40 max. 

70 max. 

70 max. 

FREQ.ACCURACY 
(All Conditions) 

A = ±.005% (±50 PPM) 
*B = ±.01o/0 (±100 PPM) 
C = ±.05% (±500 PPM) 
D = ±.1% (±1000 PPM) 
H = ±1% 

'XO-53B available in "B" (±.01%) accuracy only. 

WAVEFORM TTL OUTPUT 
SYMMETRY RISE & FALL TIME 
@1.4VDC (From Zero 10 One Level) 

55/45 15 nS max. 

60/40 10 nS max. 

60/40 6 nS max. 

60/40 15 nS max. 

60/40 15 nS max. 

60/40 10 nS max. 

60/40 10 nS max. 

60/40 6 nS max. 

-l L .019 [.483] -11- .017[.432] 

• .-@----, 
.300:': .005 

[7.62:,: .127] 

.+~ 
.600:': .005 

[15.24 == .127J 

Pin #1 is identijied by square comer 

"ONE" LEVEL 
"ZERO" LEVEL SOURCING 
SINKING 16 mA O.4mA 

0.4 volts max. 2.4 volts min. 

0.4 volts max. 2.4 volts min. 

0.4 volts max. 2.4 volts min. 

0.4 volts max. 2.4 volts min. 

0.4 volts max. 2.4 volts min. 

0.4 volts max. 2.4 volts min. 

0.5 volts max. 2.4 volts min. 

0.5 volts max. 2.4 volts min. 

Contact factory for other models, logic families, stabilities and temperature ranges. 

CONTACT: DALE ELECTRONICS, INC, 1155 West 23rd St., Tempe, AZ 85282-1883· Phone (602) 967-7874 
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A 
AID acrylonitrile butadiene-styrene 
AID analog to digital 
ADe analog to digital converter 
ADP automatic data processing 
AFC audio frequency control 
AFf automatic filter test 
ALGOL algorithmic language 
AM a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information interchange 
ASIC application specific IC 
ATE automatic test equipment 
ATG automatic test generation 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility syste 

C 
CAD computer-aided design 
CAE computer-aided engineering 
CAM computer-aided manufacture 
CAMAC computer-automated 

measurement and control 
CAPP computer-aided process 

planning 
CAT computer-aided test 
CATV cable television or 

community antenna television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CIE computer-integrated engineering 
CIM computer-integrated 

manufacturing 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide 

semiconductor 
Comm.communications 
CPS characters per second 
CPU central processing unit 

D 
D/A digital to analog 
DAC digital to analog converter 
DBMS data base management 

system 
De direct current 
DFf design for testability 
DIAC bidirectional trigger' diode 
DIL dual in-line 
DIN Deutsche Industrie 

Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDA electronic design automation 
EDP electronic data processing 
EBCDIC extended biilary coded 

decirnal interchange code 
EEPROM electrically erasable 

PROM 

EIA Electronic Industries 
Association 

EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM erasable programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200' Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide FET 
CMIP commn management 

information protocol 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high flJlquency (3 to 30 MHz) 
HlPOT test, measurement, and 

diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

lAB Internet Activities Board 
IC integrated circuit 
IDe insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 
ISDN integrated services digital 

netwock 
ISO International Standards 

Organization 

J 
JEDEC Joint Electronic Device 

Engineering Council 
JFET junction FET 
JMOS junction MOS 

K 
kHz kilohertz (IO 3 hertz) 
KSR keyboard send /receive 

L 
LAN local area network 
LC (filters) inductance/capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED Iight-emining diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear veloci~ displacement 

transformer 

M 
MASER microwave amplification 

by stimulated emission of 
radiation 

MA TV master antenna television 

I1F' microfarad 
MHz mega1tertz 
MIC microwave IC 
MIPS million instructions per 

serond 
MIB microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide 

semiconductor FET 
MOSIGT metal oxide 

semiconductor insulated-gate 
transistor 

MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation 

module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
OSI open systems interconnection 

P 
PAL programmable array logic 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
PCS plastic clad silica 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
, Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detc:ctor 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/wrlte 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 

SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon-controlled switch 
SDA source & detector assemblies 
SGMP simple gateway monitoring 

protocol 
SIDAC bidirectional voltage

triggered switch 
SIMM single in-line memory 

module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SNMP simpole network 

management protocol 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid-state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of 

expansion 
TXCO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250' Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
VAC volts (of) alternating current 
V AN value-added network 
VAR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz 

to 300 MHz) 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 

kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 
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® 

Piezoelectric Ceramic Elements 
To Match Your Acoustic Product Design 

2300 

Accuracy is critical. So is on time delivery. That's 
why acoustic product design engineers have depended 
on EOO Electro-Ceramic Division as a reliable source 
of ceramic elements for the last twenty five years. 

discs, plates, bars, cylinders, and hemispheres, to meet 
the needs of military, commercial, and industrial users. 

EOO is committed to developing and improving 

At EOO Ceramics, fourteen different composite ma
terials are used to create these various .shapes of rings, 

these products. And now, five new material compositions 
have been added with increased sensitivity, coupling, 

dielectric constant, and power handling capabilities. 

You can depend on the quality of EDO products. 

EBB ELECTRO- CERAMIC 
CORPORADON DIVISION 

2645 South. 300West, Salt Lake City, Utah 84115' Telephone (801) 486-2115, Fax (801) 848-3301 

Other Divisions: Government Systems • Bames Engineering • Command Systems • Electro-Acoustic • Fiber ScIence • EDO Canada Ltd. 
EDO is a registered trademark of EDO Corporation 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1357 



2300 CRYSTALS, OSCILLATORS, CRYSTAL' & PIEZOELECTRIC FILTERS 

PLASTIC DIP OSCILLATORS 

SG·51 K -14 PIN DIP 
SG·531P-8 PIN DIP 

SPECIFICATIONS 
Frequency Range 

Frequency Stability Sv±O.Sv 
(-1O°C_ + 70°C) 

Temperature Range Operating 
Storage 

Input Voltage 
Current Consumption 
Output ' 
(-1O°C- + 70°C) 

Duty 

Rise & Fall Time 
Output Load 
start Up Time 
"0" Level 
"1"Level 

Aging @2SoC, Voo=SV 

FREQUENCY LIST 

FEATURES 
• Low Cost 
• Auto Insertable Plastic DIP 
• Replaces Metal Can Type 
• Available with Tristate Output 
• 5ns Rise-Fall Time (TYP) 

1.S-SS MHz 

C= ± 100 PPM, B= ±SO PPM 

-1O°C_ + 70°C 
-SsoC-12SoC 
Sv±O.Sv 
3SmA MAX, TYP 1 OmA (12 MHz) 
40/60 MAX, TYP 4S/SS 
@1/2VDOor 1.4V LEVEL 
8nsec MAX, TYP Snsec 
1 OTTL Gate/SO~F CMOS 
10msec MAX, YP O.Smsec 
+0.4 V MAX (16 mA6 
V DO - 0.4V MIN (- 40 ~) 
± S PPM MAX, TYP ± 1 PPM 

FUNCTION LIST 

2300 

EPSON 

Frequency 
2.SMHz 2SMHz 30MHz SO'MHz 66.667MHz 

Terminal Load Condlflon Oufput Control FunctiOn 

Model 

K,P 
T, PT 
H,PH 

DIMENSIONS 
SG-51K 

~ 

0 0 

0 

19.8 MAX 

A 
/1,) SG 51K 8201 

~ o 16.0000MHz C 
...... ...... 

~ 15.24 r 
::t 

0 

Model SG-51/531 
DlP14P1N 

SG-S1K1S31 
SG-S1/S31P 

0 

0 

SG-S1/S31 PH 
S&51KT 
SG-51KH 
SG-S1/S31PT 

SG-531 
No. PINOUT 

1 NC 
7 GND 
8 OUT 

14 voo 

~ 
~~ 

(urll: mm) 

I. 7.62 

(Unlt:MM) 

EPSON AMERICA, INC. • Component Sales Department • OEM Division • 

DIP4P1N 

0 
0 
0 
0 
0 
0 

.j 

20770 Madrona Ave .• Torrance, CA, 90503 • 2131787-6300 • FAX: 213-278-5320 

A·1358 For manufacturers' sales offices, see yellow pages 

C-MOS TT['10 OE Function Sf Function 

0 0 
0 0 0 
0 0 

0 
0 

0 0 

PIN CONNECTION 
1 

NC ;~ OE SC-531 SG-531 P 
SG-531 T SG-531 PT 
SG-531H G-531PH 

2 VSS 
3' OUT 
4 VDD 

EEM 1991 
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SMD CRYSTAL OSCILLATOR 

SG-61S OSCILLATOR 

SPECIFICATIONS (Characteristics) 
SG-615/615P 

Item Symbol 

1.0250MHz to 

31 

o SG-615 C 
~ C ~ - 20.000M 
19 ttl 8230A 

I "iT 2' 
1--14.00MAX--

1.52 1.52 

SG-615T/615PT 

Specifications 

26.0000MHz to 36.0001MHzto Output frequency range fa 26.0000MHz 36.0000MHz 50.3500MHz 

Power source Max. supp~ voHage VDD-GND -0.3V to + 7.0V -0.3Vto +7.0V -0.3V to + 7.0V 
voltage Operaling voHage VDD 5.0V±0.5V 5.0V±0.5V 5.0V±0.5V 

Temperature ~OIagetemp. TSTG -55°C to + 125°C -55°C to + 125°C -55°Cto +125°C 
range Operating temp. TOPR -40°C to +B5°C -40°C to +B5°C -10°C to + 70°C 

Soldering condition TsoL 
Under 260°C within 10 sec x 2 
or under 230°C within 3 min. 

Frequency stability Ilf/fo B: ±50PPM. B:±50ppm. B: ±50ppm. 
C: ±100ppm C: ±100ppm C: ±100ppm 

Current consumption lop 25mAMAX. 35mAMAX. 50mAMAX. 

Duty TwIT 40% to 60% * 40% to 60% * * 40% to 60% * * 
(45% to 55% * ,) (45% to 55% * 1J 

Output voltage VOH VDD-0.4V MIN. VDD-0.4V MIN. 2.4VMIN. 

VOl 0.4VMAX. * 0.4VMAX. * 0.4VMAX. * 

Output load condition I TTL N 10 TTL (30pFJ 10 TTL (30pFJ MAX. 5 TTL (15pFJ MAX. 

(fanoutJ IC-MOS CL 50pF MAX. 

Output enable input voltage V,H 2.0VMIN. 2.0VMIN. 2.0VMIN. 

VIL O.BVMAX. O.BVMAX. O.BVMAX. 

Output disable current 10E 12mAMAX. 12mAMAX. 25mAMAX. 

Output rise time tTLH Bnsec. MAX. 10nsec. MAX. 6nsec. MAX. 

Output fall time tTHl Bnsec. MAX. Bnsec. MAX. 6nsec. MAX. 

2300 

EPSON 
NO. PIN CONNECTION 

11 NC(OE) 

21 GND 

31 OUT 

41 VDD 

( ) indicates P type 

Remarks 

Stored without Tape & Reet 

-10°C to + 70°C 

No load condition 

* :1.4Vor 1/2 VDD level 
* * : 1 .4V level 

IOH=-400)lA 

*:loL=16mA. **:loL=BmA 
( J: Capacitance of circuit 

OE=GND 

Refer to output waveform 
chart (page 9) 

Item Symbol 
SG-615H SG-615PH 

Specifications Remarks Specifications Remarks 

Output frequency range fa 30.0000MHz to 36.0000MHz to 
55.0000MHz 66.6667MHz 

Power source Max. supply voHage VDD-GND -0.3Vto +7.0V -0.5Vto +7.0V 
voltage Operating voltage VDD 5.0V±0.5V 5.0V±0.5V *2 

Temperature ~OIagelemp. TSTG -55°Cto +125°C Stored without Tape & Reel -55°C to + 125°C Stored without Tape & Reel 
range Operating temp. Top/? -40°C to + 85°C -10°C to + 70°C 

Under 260°C within Under 260°C within 
Soldering condition TsoL 10 sec. x2 or under 10 sec. x2 or under 

230°C within 3 min. 230°C within 3 min. 

Frequency stability At/fa B: ±50ppm, -10°C to + 70°C C: ±100ppm -10°C to + 70°C C: ±100ppm 
Current consumption lop 32mAMAX. No load condition 35mAMAX. No load condition 

Duty TwIT 40% to 60% 1/2 V DD level 40% to 60% 1/2 VDD level (45% to 55% * 1J 

Output voltage 
VOH VDD-0.4V MIN. 10H= -4mA Voo-0.4V MIN. 10H= -4mA 

VOl 0.4VMAX. 10l=4mA 0.4VMAX. 10l= 4mA 
Output load condition I TTL N 
(fanoutJ IC-MOS CL 50pF MAX. C-MOSload 50pFMAX. C-MOSload 

Output enable input voltag V," 2.0VMIN. 

VIL O.BVMAX. 
Output disable current 10£ 20mAMAX. OE=GND 
Output rise time tnH 7nsec. MAX. Refer to output waveform 7nsec. MAX.*2 Over 45 MHz: 5nsec. MAX. 
Output fall time tTHl 7nsec. MAX. chart (page 9J 7nsec. MAX.*2 Refer to output waveform chart (page 9J 

I 
EPSON AMERICA INC .• Component Sales Department - OEM DiviSion -
20770 Madrona Ave, - Torrance. CA. 90503 - 213/787-6300- FAX: 213-278-5320 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1359 
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CMOS REAL TIME CLOCK MODULES 

REAL TIME CLOCK 
MODULE 
62421/62423 

FEATURES 
• The built-in quartz oscillcitor makes regulation 

unnecessary and allows for easy design 
• Direct bus-compatibility (120 nano second 

access time). . 
• ALE INPUT terminal available for 8048, 8051, 

and 8085 series. 
• Incorporates built-In Time (hour, minute, sec

ond), and Date (year, month, week, day) 
counters. 

• 11 hr/24hr clock 5witchoverfunction and auto
matic leap year setting. 

SPECIFICATIONS-Operating Range 

EPSON 
• Interrupt masking. 
• 30 seconds error adjustment function. 
• READ, WRITE, HOLD, STOP, RESET. and CHIP 

SELECT INPUTS. 
• The C-MOS IC boasts low current consump

tion and features a backup function. 
• 18 pin dual In line package. 
• Pin and funtlon are compatible with the OK1-

6242/62X42 

Item Symbol Conditions Value Unit 

TERMINAL CONNECTIONS Power Supply VDD - 4.5-S.S V 
Data-holding VDH - 2.0-S.S V 
Crystal Frequency to Ta=2SoC 32.768 kHz 
Operating Temp. TOPR - -10-+70 °C 

Frequency Characteristics 
Item Conditions MAX. Value Unit 

Frequency I A Ta=2SoC ±10 

Tolerance I B Voo=5V ±50 
ppm 

Frequency Temp. (-10-+70°Cat 
Charac1eristlcs 25°C=Oppm) +101-120 ppm 

Aging Voo-SVTa=2SoC ±S ppmlyear First year 

Electrical Characteristics Note) Data·holdmg voltage guarantees clock operations, though It does not guarantee opera
tions outside the IC and data input/output. 

Item Symbol Condlflons MIN TYP MAX UNIT Terminal 
H.lnputVoltage V1H1 - 2.2 - - All input 

L. Input Vottage VIL1 - - - 0.8 excaptCS, 

Input Leak 1 IlK, - - 1/-1 Inputs except Do - D3 
Input Leak 2 

V,=VDD/OV IlA 
1U<2 - - 10/-10 Do-D3 

L. Output Voltage 1 VOL1 10l=2.5mA - - 0.4 

H. Output Vottage 
V Do-D3 

VOH 10H = - 4001lA 2.4 - -
L. Output Voltage 2 VOl2 1OL=2.5mA - - 0.4 V 

on Leak Current 
STD-P 

IOFFlK V,=Voo/OV - - 10 IlA 
Input Capacitance 1 CI1 - S - Inputs except Do - D3 

Input CapaCitance 2 02 
Inpulfreq. 1 MHz 

5 
pF 

Do-D3, STD.P - -

Current Consumption 1 100' I 
Voo - - 30 
=SV 

CS,=OV IlA Voo 
Current Consumption 2 1002 I VDD - - 10 

I =2V 
H. Input Voltage 2 VIH2 4/5Voo - -
L. Input Voltage 2 

Voo=2-S.SV V CS, 
V,12 - - 'J5Voo 

(Voo=SV±O.SV, Ta= -10-70°C 
Note • This device Is made with C-MOS circuitry. Pleast take precautions to prevent damage due tb static discharge . 

• We recommend placing a O.1I1F capacitor and a 1 to 10llF capacitor next to RTC-72421 to protect agains pawer line ripple. And start-uptime of input voltage is greater 
than 1msec . 

• standard ultrasonic cleaning can be used on the RTC-62421, but please exercise cauflon In choosing a cleaning solution as the RTC-72421 could be damaged. 

PROGRAMMABLE 
STANDARD PULSE 
GENERATOR 
SPG 8600 SERIES 

SPG 8600 Series high precision, time-base fre
quency generators contain a miniature quartz 
crystal elemeht integrated with a CMOS mono
lithic chip. They provide low power consump
tion, high quality and low cost for a broad 
range of OEM applications. 

TERMINAL CONNECTIONS 
No. 
1 

Pin Out 
NC 
Cll_3 
CTL, 
CTl. 
Cll .. 
CTLs 
CTL. 
Vss 

2 
3 
4 
5 
6 
7 
8 
NC: Not connected. 

SPECIFICATIONS 
UNIT 
8640AN 
8640BN 
8650A 
8650B 
8650E 
8651A 
8651B 
8651E 

No. 
16 
15 
14 
13 
12 
11 
10 
9 

Pin Out 
Voo 

NC 
RESET 
NC(CSEL) 
NC(EXC) 
FOUT 
TEST 
OUT 

EPSON AMERICA, INC •• Component Sales Department. OEM Division. 
20770 Madrona Ave. • Torrance, CA. 90503 • 213/787-6300 • FAX: 213-278-5320 

A·1360 For manufacturers' sales offices, see yellow pages 

RANGE 
600 KHz to 0.0005 Hz 

1 MHz to 1/120 Hz 
60 KHz to 0.0005 Hz 
60 KHz to 1/1200 Hz 

32.768 KHz to 0.00027 Hz 
1 MHz to 0.0005 Hz 

100 KHz to 1/1200 Hz 
32.768 KHz to 0.00027 Hz 

EEM 1991 
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CMOS REAL TIME CLOCK MODULES 

REAL TIME CLOCK 
MODULE 
RTC-72421 172423 

TERMINAL CONNECTIONS 

SPECIFICATIONS 0 - t" R pera Ing 
Item Symbol Conditions Value 

ange FreQuency 
Unit Item 

2300 

EPSON 

Ch t . t" arac erls ICS 
Conditions MAX. Value Unit 

Power Supply VOD 4.5-5.5 V 
Data-holding YDH - 2.0-5.5 V 

Frequency fT Ta-25°C :10 ppm 
Tolerance Voo=5V :50 

FEATURES 
• The bullt·ln quartz oscillator makes regula· 

tion unnecessary and allows for easy 
design. 

• Direct bus-compatibility (120 nano second 
access time). 

• ALE INPUT terminal available for 8048, 8051, 
and 8085 series. 

• Incorporates built-in Time (hour, minute, sec
ond), and Date (year, month, week, day) 
counters. 

• 12hrl24hr clock switchoverfunction and auto-
matic leap year setting. 

• Interrupt masking. 
• 30 seconds error adjustment function. 
• READ, WRITE, HOLD, STOP. RESET, and CHIP 

SELECT INPUTS. 

Crystal Frequency to To=25°C 32.768 kHz 
Opera1ing Temp. TOPR - -10-+70 °C 

Note) Data-holding voltage guarantees clock operations. though 
it does not guarantee operations outside the Ie and data 
Input/output. 

Electrical Characteristics 
Item Symbol Conditions 

H. Input Voltage VIH1 .-

l. Input Voltage VILi 

Input Leak 1. ILK1 
V1=Voo/OV 

Input Leak 2. ILK2 
L. Output Voltage 1 VOl.1 IOL=2.5mA 
H. Output Voltage VOH IOH= 400.A 
L. Output Voltage 2 Voo IOL=2.SmA 
Off leal< Current IOFFlK VI = Voo/OV 

Input Capacitance 1 C" Input freq. 1 MHz 
Input Capacitance 2 C" 

Current Consumption 1 100' 
,VDD 
I =5V 

CS,=OV 
'Yoo Current Consumption 2 100' , =2V 

H. Input Voltage 2 VIH2 
Voo=2-5.5V 

l. Input Voltage 2 Vll2 

Frequency Temp. (-10-+ 70°C at 
Characteristics 25°C=Oppm) + 10/-120 ppm 

Aging VDD-5V Ta-25°C :5 ppm/year First year 

MIN TVP MAX UNIT Terminal 

2.2 - -
V All inputs 

0.8 exceptCS1 

- 1/-1 
p.A 

Inputs except Do - D3 

10/-10 Do-D, 
0.4 

2.4 
V Do-D, 

0.4 V STD.P 
- 10 .A 

10 pF Inputs except Do - D3 

- 20 - Do-D,.STD.P 

- - 10 
p.A Voo 

- - 5 

• ,VDD - -, V CS, 
- - SVDD • The C-MOS IC boasts low current consump

tion and features a backup function. 
• 18 pin dual in line package. 

-(VDD-5V:0.5V. To- 10-70 C) 
Note • This device is made with C-MOS circuitry. Please take precautions to prevent damage due to static discharge. 

• Pin and function are compatible with the SMC 
5242C. 

• We recommend placing a 0.1 "F capacitor and a 1 to iOpF capacitor next to RTC· 72421 to protect against power line ripple. And start-up 
time of Input voltage is greater than 1 msec. . 
• standard ultrasonic cleaning can be used on the RTC-72421, but pteoseexercise caution in choosing a cleaning solution as the RTC-72421 
eQuid be damaged. 

a-bit REAL TIME CLOCK 
MODULE 
RTC-64611/64613 
• Built-in quartz crystal allows adjustment-free and efficient 

operation 
• 8-bit data bus and high speed access. (85nsec. MAX.) 
• Provided with the same interface as of S RAM and battery 

backup function 
• Interruption of alarm of sec. -day and day of week and carry 

interruption 
• Reference signal selectable in a range of 1Hz-64Hz (binary) 
• Leap year automatically adjustable. (Gregorian calendar) 
• With 1Hz ouputterminal 
• provided with START/STOP 30 sec. ADJUST function 
• RTC-64613: Almost same mounting method as of universal type 

SMDIC 

4-bit MULTIFUNCTIONAL 
REAL TIME CLOCK 
MODULE 
RTC-63421/63421M/63423 
• Built-in quartz crystal allows adjustment-free and efficient 

operation 
• Alarm interruption of sec. -month and day of week possible 
• Provided with microcomputer compatible bus interface 
• Standard signal output selectable in a range of 10min, to 

1024Hz 
• Either seC.-hour and day of week or sec.-year and day of week 

is selectable 
• Reference area of time/alarm register is settable, Provided with 

RAM bits (marked on .. *" which is shown resister table) 
• Provided with START/STOP 30 sec. adjusting function 
• Almost the same mounting method (RTC-63423) as of universal 

typeSMDIC . 
Model Applicable CPU 

RTC-63421 Intel bus system 

RTC-63421M Motorola bus system 
RTC-63423 Motel bus system 

Terminal Connection 
242322212019181716151413 

~ RTe 
64613 A 1201 

I 2 3 4 5 6 7 8 9 10 II 12 

(NC) is to be same level of Voo 

Do not connect NC terminals to any 
external terminals. 

RTC-6~1/63421M 
18 17 16 15 14 13 12 II 10 

!:b RTe 
63421A 1081 

2 3 4 5 6 7 8 9 10 II 12 

(NC) Is to be same level of VDD • =63421M 
Do not connect NC terminals to any 
external terminals. 

EPSON AMERICA, INC. • Component Sales Department. OEM Division. 
20770 Madrona Ave. • Torrance, CA. 90503 • 213/787-6300 • FAX: 213-278-5320 
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1.GND 24. VDO 
2. H-START S'iOP 23. (NC) 
3. IRQ 22. (NC) 
4. 1Hz 21.NC 
5. A, 20. WE 
6. A, 19.QE 
7. A, 18.GS 
8. A" 17.110, 
9.110, 16.110, 

10.110, 15.1106 

11.110, 14.110, 
12.GND 13. I/o. 

1. INTERRUPT 18. VDD 
2. GSD 17. (NC) 
3. ALE 16. (NC) 
4. A" 15.CS, 
5. A, 14. DD 
6. A, 13. D, 
7. A, 12. D, 
8. (E)RD 11.D, 
9.GND 10. WR(RiW') 

1. INTERRUPT 24. VOD 
2.CSo 23. (NC) 
3. ALARM 22. (NC) 
4. ALE 21. NC 
5. A" 20. STOPlSi!iR'f 
6.30secAlS 19.CS, 
7.A, 18. Do 
8. 68i8O 17. 1Hz 
9. A, 16.D, 

10. A, 15.D, 
11. (E)RD 14.D, 
12.GND 13. WR(RIiiV) 

A·1361 
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SMD CRYSTALS EPSON 
MC·405·CRVSTAL 

41 c 32.768K p31 ~ 
;;; 

tt:, 5851A -0 
0 

~ 21 "" 

I~ 9.60 !r-
10.41 MAX 

Internal connection 

4Ifl=~. ~-~- - -[1-31 
11~Dr--ll.21 L ________ J 

x 

o,~ i" ~ « ;;; 
.,; ;8 

..; 

z 
::1 
'" 0 ~I 

SPECIFICATIONS (Characteristics) 
Item Symbol Specifications Remarks 

Nominal frequency f 32768KHz lover 20KHz lover 100KHz lover 200KHz lover 400KHz 
. Under 99KHz Under 200KHz Under 400KHz Below 600KHz Please consult us 

Temperature I Storage temperature TSTG -55°C- + 125°C Stored without Tape & Reel 

range I Operating temperature To" -40°C- +85°C 
Maximum drive level GL 1.0~WMAX. 

Soldering condition TsOi. 
Two times at under 260°C within 10 sec. or 
under 230°C within 3 min. 

Frequency tolerance (standard) afif ±20ppmor I 
±50ppm ± 100ppm Ta=25°C 

MA·505/506·CRVSTAL 
MA-505 internal connection 

t:-
SPECIFICATIONS (Characteristics) 

Item Symbol Specifications Remarks 

Nominal Frequency Range f 4.0MHz - 26.0MHz Fundamental.mode *1 
26.0MHz-60.0MHz 3rd overtone mode 

Temperature Storage temperature TSTG -55°C- + 125°C Stored as naked product after unpacking 

range Operating temperature TOPR -20°C- + 70°C 

Drive Maximum drive level GL 2mWMAX. Only crystal oscillation is guaranteed 

level Recommended level DL 10~W -100~W TYp. 

Soldering condition TSO!. 
Two times at less than 260°C within 10 sec. or under 
230°C within 3 min. 

Frequency tolerance (standard) Mf ±50ppm Ta=25°C, DL= 100~W 

Frequency temperature Below: 5.3MHz: ±50ppm -20°C- + 70°C, DL= 100~W 

characteristics Over 5.5MHz: ±30ppm _20°C_ + 70°C, DL= 100~W 

Load capacitance CL Fundamental: 1 OpF - 00, Overtone: 5pF - 00 According to customer's requirement 

I 
EPSON AMERICA, INC .• Component Sales Department • OEM Division • 
20770 Madrona Ave .• Torrance, CA, 90503 • 213/787-6300 • FAX: 213-278-5320 
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CRYSTALS 

C-TYPE 
FEATURES 

{;;<;:,;;~:::::-'::::: • Photolithography Process 
• Shock Resistant 

C2-TVPE 
Item Frequency 

Unit 
• 30KHz -1100KHZ -1200KHZ -

99KHz 199KHz 399KHz 
Frequency Tolerance 

(25°C) ppm ±100 

Series Resistance KD 32-15 1 12-8 1 8-4 
Motional Capacitance fF 2.1-0.910.9-0.611.2-0.9 

Shunt Capacitance pF 1.0-0.810.9-0.61 1.2-1.0 
Drive Level llW MAX 1.0 

Turn over Temperature °C 25±5 1 25± 10 
Temperature 
Coefficient 

ppm/DC' MAX -0.04 

Aging (25°C) ppm/Year MAX±5 

Item Frequency 400KHz- 768KHz-
Unit 599KHz 1 MHz 

Frequency Tolerance 
(25°C) ppm ±100 

Series Resistance KD 6-4 3 
Motional Capacitance fF 0.9-0.8 1.0 

Shunt Capacitance pF 1.0-0.9 0.5 
Drive Level llW MAX 1.0 MAX 10 

Turn over Temperature °C 25±15 
Temperature 
Coefficient 

ppm/DC' MAX -0.04 

Aging (25°C) ppm/Year MAX ±5 
• Below 30kHz IS aVOIlable on request. 

IC CARDS (JEIDA-CARD EDGE) 

STEPPING MOTORS 

Epson's stepping motors, in sizes from 15mm to 55 mm, 
afford exceedingly high outputtorque, rotor design flex
ibility and operating reliability, Three series are offered, 
STP Series comes in standard, high resolution and thin 
configurations, SST Series provides a lead screw, 

EPSON 
CA-301 

FEATURES 

eSE· • At Strip Cyrstal 
• Shock Resistant 

t1JiEt::=:~-::-:~:::- .. :----- ... 

CA-301 
Item Unit Specification Remarks 

Frequency MHz 
4-25 Fundamental 

25-64MHz 3rdovertone 

Load Capacitance pF standard Load capaci-
grade 18pF tances is 

available on 
request 

Frequency Tolerance ppm ±30 25°C±3 

Temperature 
ppm ±30 - 20°C - + 70°C Characteristics 

Series Resistance n It depends - 20°C - + 70°C 
on the below-
mentioned list 

Shunt CapaCitance pF MAX.5 

Aging pprn/Year ±5 @25°C 

Shock Resistance ppm ±10 75cmx3times 
dropontoa 
hard wooden 

board. 

Operating Temperature °C -20°C- +70°C 

storage Temperature °C -40°C-+85°C 

Drive Level llW 10011W 

Epson offers a selection of high-quality, low cost IC cards 
in standard configurations. These include: 
SRAM Card with Battery .,"',',", (8 - 1 024 K Bytes) 
One Time PROM Card, , , , , , , , , , , , , (8 - 1024 K Bytes) 
Mask ROM Card , , , , , , , , , , , , , , , , , (8 - 2048 K Bytes) 
EEPROM Card """"""""'" (8 - 32 K Bytes) 
Flash EEPROM Card """""" (64K-1024 K Bytes) 
A shutter mechanism protects the terminals, Card and 
connector are polarized to prevent incorrect insertion, A 
Write Protect Switch protects the SRAM card from over
writing the recorded data, and an internal. replace
able battery preserves the data, 

ENCODERS 

Epson's micro optical encoders combine high density 
resolution in a ultra compact design to deliver reliable 
products to fit your encoding needs, They are available 
in 3 sizes 9,12, 18mm and with sine and square wave, 

EPSON AMERICA, INC. • Component Sales Department. OEM Division. 
20770 Madrona Ave, • Torrance, CA;90503· 213/787-6300. FAX: 213-278-5320 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1363 



2300 CRYSTALS, OSCILLATORS, CRYSTAL 8. PIEZOELECTRIC FILTERS 2300 

~\ ~ 
~" SMD CRYSTAL '1'<~+ 

FOXFC 

FEATURES 
New Ceramic Surface Mount Crystal 

Lower Profile - Reduced Package Size 
High Reliability - Competitive Pricing 

Compatible with existing SMD Designs 
Tape & Reel 

-f.r 

SMD CRYSTAL .~~ 
~ 

FOXFPX 

FEATURES 
Sur/ace Mount "AT Strip" Crystal 

Low Profile SMD Crystal 

High Reliability - Competitive Pricing 

Compatible with existing SMD Designs 

Tape & Reel 

.... /T 
"0 

SMD CRYSTAL ~~ 
~ 

FOXFD 

FEATURES 
Highest Frequency SMD Crystal 

Lowest Profile SMD Crystal 
Smallest SMD Crystal Package 

High Reliability - Tight Tolerance 
Tape & Reel 

~ .> 
SMD CRYSTAL ~~ 

FOX FSM327 

FEATURES 
Sur/ace Mount Tuning Fork Crystal 

Low Profile SMD Crystal 
For Accurate Timing - o/Clocks and Calendars 

Tape & Reel 

FOX ELECTRONICS • 5570 ENTERPRISE PARKWAY • FT. MYERS, FLORIDA 33905 
(813) 693-0099 • FAX 813-693-1554 

A·1364 For manufacturers' sales offices, see yellow pages EEM 1991 
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~\ SMALLER 
~~ SMD OSCILLATOR 

FOX F3160 
FEATURES 

New Cemmic Sur/ace Mount Clock Oscillator 

Lower Profile - Reduced Package Size 

50pF Load/or "386" Applications 

FOX FSO Model SMD Oscillator 
also available from stock 

FOX F3000/F3020 OSCILLATOR 
FOR 386 & 486 APPLICATIONS 

FEATURES 
10 TTL OR SOpF 

Tri-State Enable/Disable 
14 Pin or 8 Pin Packages 
Low Power Consumption 

NEW SMALLEST 
CLOCK OSCILLATOR 

FOX F3240 & F3260 

FOR NOTEBOOK OR PALM TOP COMPUTERS 
OR 

ANY SMALL PACKAGE APPLICATION 

FEATURES 

Industry Compatible Pinout 

Gold Flashed Leads 

F324050pF 
F3260 45155 Symmetry 

TTL TRI-STATE OSCILLATOR 
FOXF3120 

FEATURES 
True TTL Tri-State 

10 TTL Gates 
Low Noise 

40/60 Symmetry 
14 Pin Package 

Introducing a New Design 

FOX ELECTRONICS • 5570 ENTERPRISE PARKWAY • FT. MYERS, FLORIDA 33905 
(813) 693-0099 • FAX 813-693-1554 

EEM 1991 For manufacturers' sales offices, see yellow pages 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

FOX CRYSTALS 
FD .. Surface Mount 16 - l00MHz 

Cd ro 
PC -- Surface Mount 10 -50MHz 

FSM-327 -- Surface Mount 32.768kHz FC FD FSM-327 FPX-SM HC49SG-2 HC49MG-2 HC49U-W 

FPX-SM -- Surface Mount 3579545 - 50MHz 

HC49M •• 3.579545 • 7SMHz - SM Option HC49MG-2 

HC49S _. 3.2- 50MHz - SM Option HC49SG-2 

HC49U II 1.5 -175MHz· SM Option HC49U,W 

NC26 II Tuning Fork 32.768kHz 

NC26S _. Tuning FOI'k 2W1z 10 IMHz 

NC38 .. Tuning Fork 32.768kHz 

FX-3 II 3.2 - SOMHz 

HCSO .. 1 -1.048S76MHz, 3579S4S - 175MHz 

HCSlU -. 245kHz· 4.8MHz 

FOX OSCILLATORS 

FllOOH II TTL 4- 80MHz 14 Pin Metal Pkg 

e 
NC26 

NC26S 

FllOOE II TTL 1.0- 65MHz 14 Pin Metal Pkg 

F3120..,. TTL Tri-State 4 - SOMHz 14 PinMetalPkg 

PSC .. HCMOS & TTL 1.5- 5SMHz 
4 & 14 Pin Plastic Pkg 

FSC II HCMOS 4- SOMHz 14 Pin Metal Pkg 

FSC-2 .. HCMOS Tri·State '1' EnablelDisable 
14 Pin Metal Pkg I.S - SOMHz 

FSC-3 .. HCMOS Tri·State 'CY EnablelDisable 
14 Pin Metal Pkg 5- SOMHz 

PSC·S II HCMOS Gate '1' Enable/Disable 
14 Pin Metal Pkg 1- SOMHz 

FSC· 7 .. HCMOS Independent Dual 
14 Pin Metal Pkg I.S· SOMHz 

F3000 I F3020 II HCMOS I TTL Tri-State 
EnablelDisable -- Heavy Load 15 "70MHz 
14 Pin Metal PIcg & Half Size 8 Pin Metal Pkg 

HSC Series II HCMOS 1- SOMHz 
Half Size 8 Pin Metal Pkg 

FSO II HCMOS & TTL 15- SSMHz 
Surface Mount Plastic Pkg 

F3160/F3165 II 1.8432- 70MHz Surface Mount Ceramic Pkg 

F3240/F3260 .. 1.8432- 70MHz Smallest Clock Oscillator 

FSL II ECL 30- 200MHz 14 Pin Metal Pkg 

e e 
NC38 FX3 

I 1 
U.... "'u 

I0OI 
~ 

F1100H 

F1100E 

F3120 

FSC Series 

F3000 

FSL 

VCXO 

FSO 

F3160 & F316S 

VCXO·B II Voltage Controlled 1- 24MHz 14 Pin Metal Pkg 

E:!). 

HC49S 

Q P ~w 
o I I I DO 

E:!) . C!:3 E!) 

HC49M HC49U HC80 

HCSOU 

HC18U 

HC2SU 

(. .) 
HCS1U 

HC33U 

HC6U 

R 1lr II: :I I::::::] 
~ PSC 4 Pin PSC 14 Pin 

~~6j Y3~ 
HSC Series F3240 

F3020 F3260 

~ast~o~ 

ric 
ELECTRONICS 

Quality Quick 

LET FAST FOX HELP YOU WITH 
YOUR "RUSH" REQUIREMENTS 

Delivery: From 3 10 15 working days 

Frequencies: 3-2SMHz Fundamental Crystals 

30 - 60MHz 3rd Overtone CrYstals 

Fll00E 4-2SMHz Oscillators 

FllOOH 4-70MHz Oscillators 

HSC-2 I.S-S0MHz Oscillators 

FSC-2 1.S-50MHz Oscillators 

F3020 I.S· 70MHz Oscillak"s 

F3000 I.S-70MHz Oscillators 

Quantity: Call for pricing & delivery confirmation 

Fox ELECTRONICS • 5570 Enterprise Pkwy • Ft. Myers, FL 33905· (813) 693-0099· FAX 813-693-1554 

A·1366 For manufacturers' sales offices, see yellow pages ' EEM 1991 



EEMIElectronic Engineers Master is user-named, user-driven, and user-sensitive. 

You, the electronic engineer, are the individual the thousands of manufacturers represented in 
EEM are trying to reach. You are the .reason hundreds of manufacturers place their data pages 
in EEM -so that you can specify their product in your project. 

EEM wants to know: 

• what's new 
• what products you are looking for 
• what you call them 
• what are their basic parameters 
• where do they belong in the EEM Product Sections 

What kind of reference material/engineering aids will help you make your electronic 
component choices: 

• glossaries 
• nomographs 
• charts 
• product selection guides 

Write to the editor: The Editor 
EEMIElectronic Engineers Master 
645 Stewart Ave. 
Garden City, NY 11530 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

IF.~ Frequency Electronics , .. E, From the basic qLJartz crystal, to complete 
~ time and frequency systems. 

Timekeeper for Outer Space ••• Ask anyone who knows anything about 
this nation's deep space probe and satellite programs to mention any 10. 

Our instruments or equipment are aboard at least 8. 

Hybridized Cesium Beam 
Primary Frequency Standard 

Model FE-S440A, Option FH 
Military Nomenclature (O-1824A1U) 

Frequency Distribution 
Systems 

Models FE-798A1FE-799A 

2300 

High Reliability, Militarized Cesium Beam 
Frequency Standards for aerospace, 

shipboard, laboratory and mobile applications. 

A militarized, high reliability RF distribution system for 
satellite ground stations, and shipboard, mobile, and 

laboratory applications. 

Rubidium Standard 

Systems Capability 

Communication 
Time and Frequency 

Standards 
Model FE-SOS4A . 

(GrFS) 

• MIL-E-5400, Class II 
• Fast Warm-up 
• MIL-SPEC Power 
• Low g Sensitivity 
Model FE-S600A 

Instruments 

Disciplined Time 
Frequency Standard 
Model FE-10S0A 
(ANIURQ-23) 

FREQUENCY ELECTRONICS,INC. 
55 Charles Lindbergh Blvd., Mitchel Field, NY 11553 
516-794-4500. FAX: 516-794-4340 

Low NOise, 
High Isolatiqn 
Signal Distribution 
Systems 
Model FE-7913A 
Model FE-7914A 

A·1368 For manufacturers' sales offices, see yellow pages EEM 1991 



2300 CRYSTALS. OSCILLATORS. CRYSTAL & PIEZOELECTRIC FILTERS 2300 

IF.~ Frequency Electronics 'eS E, Quartz Oscillators - Rubidium Standards 
~ Cesium Standards Complete Systems 

Crystal Filters 
And Discriminators 

Class S & B Custom 
Hybrid Capability 
Multiple Technologies -

DCto22GHz 

Thick Film - DC to 2.5 GHz 
Thin Film - 100 MHz to 22 GHz 

Microwave, RF, Power, 
Analog, Digital 

MIL-M-38510 Level "S" 
or Level"B" 

MCXO 

Satellite Frequency 
Generation And 

Distribution Equipment 

Frequency synthesis, processing, 
and distribution of low noise 
reference signals have been 

applied to the development of 
high reliability hardware for 

satellite applications. Precision 
oscillators and distribution 
equipment configured as 
redundant assemblies are 

presently being used on a wide 
variety of space programs. FEl's 
high reliability hybrid techniques 

result in light weight and low 
power consumption. 

High Reliability 
Crystal Oscillators 

ocxo 

TCXO and TCVCXO 

Temperature Compensatedl 
Voltage Controlled 
Crystal Oscillators 

Space Application 
High Stability 

Remotely Settable 

Daily Aging 

Microcomputer Compensated 
Crystal Oscillator 

DC/DC Converter 
< 2 to 3x10-11/day 

Fast Warm-Up 
Miniature OCXO 

1.5" x 2.7" x 0.7" 

• Power as low as 20 mW 
• Stability to 3 x 10-8 

• Operating Temp. 
-55°C to +85°C 

INSTRUMENTS 
Disciplined Time Frequency Standards 
High StabIlity Frequency Standards 
Digital Phase Comparators 
Frequency Error Analyzers 
Distribution Amplifiers 
Passille Combiners. Digital Clocks 
Microwaw Frequency Multipliers 

OSCILLATORS 
Ovenlzed 5Oscillalors 
Ovenized Controlled 

Crystal Oscil rs 

• S Level 
• 1 W-100W Output Power 

• Warm-up to stabilized 
frequency of 1x10-7 in < 1 min. 
(-55°C to +85°C) • Multiple Output Capability 

• Custom Designs 

Temperature Compensated Voltage 
Controlled Crystal Oscillators 

Non-Ovenlzed Crystal Oscillators 
Precision Low Power Oscillators 

CRYSTAL FILTERS AND 
DISCRIMINATORS 
Narrow Band Crystal Filters 
Intermediate Wide Band Crystal Filters 
Band Reject Crystal Filters 
Single Side Band Crystal Filters 
Discriminators 

• Low steady state power: 
1BW@ -55°C 

• Small size: 3" x 1" x 1" 

SYSTEMS 
Time & Frequency Control Systems 
UHF Synthesizers 
Frequency Generators 
Coherent Microwave Synthesizers 
Low Ph_Noise Frequency 
Sources To 20 GHz 

QUALIFIED 
DC-DC CONVERTERS 
Multiple OutpU1s 
Hybrid SWitching Converters 
Hybrid Unser Regulators 
High EffICiency Designs 

55 Charles Lindbergh Blvd., Mitchel Field, NY 11553 • 516-794-4500 • FAX: 516-794-4340 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1369 
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70 
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Filters and Networks 
LC Filters· Crystal Filters 
Delay Lines. Discriminators 

from FSM FREQUENCY SELECTIVE NETWORKS, INC. 

FSN Is a filter and network house. 
We /ire strong in engineering. We 
are able and willing to work with 
system designers to apply state
of-the-art filter technology to opti
mize not Just the filter but the 
application of filters to help our 
customers optimize their systems. 

Use I,IS as your filter specialist. 
We areknowledgeab·le In and have 
experience with all classes of fil
ters, whether crystal or LC. We 

Low Pass 

Frequency-

Shape Factor = f! As Low as 1.03 
FI 

High Pass 

Shape Factor = f!. As Low as 1.03 
F. 

Lower Side:-Band 

Fraquency--

Shape Factor = F. - Fo As Low as 1.05 
F1 - Fo 

Shape Factor = F, - Fo As Low as 1.05 
F1 - Fo 

can select the proper type for best 
performance while optimizing the 
cost-vs-performance trade-off. We 
design and manufacture all the 
families such as: Butterworth, 

Chebyshev, Legendre, Cauer 
(elliptical), General Parameter, 
Gaussian, Bessel, Transitional 
Butterworth-Thompson (TBT) 
Bode, Lerner and others. 

We also design and manufac
ture such other networks as delay 
lines, attenuators, phase and 
delay equalizers, discriminators, 
matching petworks, etc. 

Representative 
Network 
Packages 

: I 50 

40 

30 § 
~ 

20 ! 
10 .. 

Linear Phase 

360 

100 

I 0 

180 

360 

Phase linearity better than 1 • 

Fraquency--

Shape Factors better than 1.10 
Delay Variation better than 2% 

(718) 424-7500 

80 

Frequency--

Band 
Rejection 

Shape Factor = FI - Fo As Low as 1.20 
F2 - Fa ' 

Discriminator 

Frequency 

Wide and Narrow Band Linearity ± 1 % 

69-20 Garfield Avenue FS 
Woodside, NY 11377 

TWX #9103803480 FREQUENCY SELECTIVE NETWORKS, INC. 
FAX (718) 424-3790 

LC Filters • Crystal Filters • Delay Lines • Discriminators 

A-1370 For manufacturers' sales offices, see yellow pages EEM 1991 
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When you need precision time and 
frequency components, instruments or 
int rated synchronization systems ... 

2300 

ALL NEW 
Model 4065 Master 
Cesium Standard 

• Telecommunications Master Clock Systems 

• Primary Frequency And lime Standard 
• Microprocessor Control 
• Fully Digital Control System 
• Remote Control And Monitoring Via RS232 

• 1.5. and 10 MHz • Sine and TTL RS232 Outputs 
• SpecIal Low Nolle Designs • 080. 081, and DS3 Telecom-

munication Clock SIgnal. 

Loran and OPS Tranef ... Standar. for: 
• nmlng eentere • Metrology Labs 
• Telecommunications • Survey 
• Power Utilities • Power Utility Fault and Phase 

Measurement 

• Metrology Laboratories 
• Range liming Systems 
• Custom configured for your application 

requirements 

TRANSFER STANDARDS 

A complete line of instruments from basic generators and readers to 
full complement tape search and control units. Available for bench, 
panel, rack or portable. All standard IRIG, XR3 and NASA codes are 
available. 

• Cesium 
• Rubidium 

• Crystal 

FREQUENCY AND TIME SYSTEMS, Inc. 
34 Tozer Road, Beverly, MA 01915-5510 
TEL (508) 927-8220· FAX (508) 927-4099 

AUSTRON, Inc. 
P.O. Box 14766, Austin, TX 78761-4766 
TEL (512) 251-2313 - FAX (512) 251-9685 

FTS/AUSTRON provides a wide variety of high precision 
ovenizecJ cFYstal oscillators qualified for commerciai, military 
and space applications. 

111111 FTS / ~ AUSTRON 
Datum companies working together to meet your needs ... 

EEM 1991 For manufacturers' sales offices, see yellow pages A-1371 
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I HYBRIDS 311 NORTH LINDENWOOD DRIVE/OLATHE, KANSAS 66062 
INTERNATIONAL, LTD. PHONE: (913) 764-6400 • FAX (913) 764-6409 

A·1372 For manufacturers' sales offices, see yellow pages EEM 1991 
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QUARTZ CRYSTALS IHVRRIDS 
CLOCK OSCILLATORS I~,LTD. 

P /N SERIES MECHANICAL 

145STF, X CUT, 0 = 1.5, L = 5.0 mm 

26STF, X CUT, 0 = 2.0, L = 6.0 mm 

38STF, X CUT, 0 = 3.0, L = 8.0 mm 

39M, AT CUT, 0 = 3.0, L = 9,0 mm 

HC-451UM-l, JfJ CUT, l=7.8, W=3.1, H=8.0 mm 

HC-49/u-M, AT CUT, l=ll2, W=4.8, H=7.7 mm 

HC-49/u, JfJ CUT, l=ll2, W=4.8, H=13.5 mm 

HC-49/U-4H, AT CUT, l=11,2, W=4.8, H=3.5 mm 

MONOLITHIC CRYSTAL FilTERS HC-49/u, 451UM-l 

THRU.HOLE .•••.. ··.·· •••. i.· ... ··.······· 

[J:: ~ 

[J:: ~ 
[J:: ~ 

[J:: ~ 
[J:= m 

ELECTRICAL / FUNCTIONAL 

32.768 KHz, ±20 ppm at 25°C, Cl=125 pF, 50K ohms, 
(AVAilABLE - 200 KHz) 

25-760 KHz, ±20 ppm at 25°C, Cl=125 pF, 50K ohms, 
(AVAilABLE - JfJ CUT 14.2 - 17.7 MHz) 

25-760 KHz, ±20 ppm at 25OC, Cl=125 pF, 30K ohms 

3.5-25 MHz, ±30 ppm at 25°C, ±5O ppm (-20 to 7OOC) 
(AVAilABLE 3RD OT 25-64 MHz) 

1.0-200 MHz, ±30 ppm at 25OC, ±50 ppm (-20 to 70°C) 

3.5-75 MHz, ±30 ppm at 25°C, ±50 ppm (-20 to 70°C) 

lO-200 MHz, ±30 ppm at 25°C, ±50 ppm (-20 to 7O°C) 

3.27-25 MHz, ±30 ppm at 25°C, ±50 ppm (-20 to 70°C) 

10.7, 21.4, 36, 45, 55, 58, 70, 90 MHz 

Ei··/luftl.lftSl'AVtCI\ }}}}\I SURFACE MOUNT 1Itt"'8.Rl •• Clt_.~ 
32SMX, X CUT, l=10.41, W=4,01, H=3.56 mm 

86SMX, AT CUT, l=13.1, W=5.0, H=5.0 mm 

49USMX(4H-SB), AT CUT, l=11.6, W=5.7, H=4,5 mm 

49USMX(4l-lB), AT CUT, l=ll.4, W=5.7, H=4.0 mm 

53SMX, AT CUT, l=1O.7, W=4.7, H=25 mm 

83SMX, AT CUT, l=7.7, W=7.7, H=2.3 mm 

HTICIE11XX-F FUll SIZE l=20.8, W=1l0, H=5 mm 
lOW PROFilE AVAilABLE SEATED H=4.5 mm 
14 PIN DIP METAL PACKAGE 

HTIC/EllXX-H HALF SIZE L=13.2, W=13.2, H=5 mm 
8 PIN DIP METAL PACKAGE 

HTIC/E11XX-F FUll SIZE GUll WING l=20.8, W=ll0, 
H=5.0 mm 14 PIN DIP METAL PACKAGE 

HTIC/E11XX-H HALF SIZE GUll WING l= 13.2, 
W=13.2, H=5.0 mm 8 PIN DIP METAL PACKAGE 

HT/CllXX-SJ l=14.0, W=9.80, H=4.70 mm 
SURFACE MOUNT PLASTIC PACKAGE 

HTIC13XX-FUll SIZE VCXO l=20.8, W=11.0, H=5.0 mm 
(GUll WING AVAilABLE) 

HTI14XX-FUll SIZE TCXO l=20.8, W=ll0, H=5.0 mm 
(GUll WING AVAilABLE) 

HT/HC/HEI"XI'~SQUARE SIZE TCXO l=25.4, W=25.4, 
H=12.7 mm 

It£ailt>~ 
311 N. Lindenwood Dr. I Olathe, KS 66062 

E3 [.:::::] 

ro==n e:=d 
D. lEI! 
D. fEB

m:::m o 
THRU·HOLE 

roo! 
~ 

roo! 
~ 

o 

32.768 KHz, ±100 ppm, Cl=12.5 pl, 50K ohms 

3.57-25 MHz, ±30 ppm at 25°C, ±50 ppm (-20 - +700 C) 
(HIGHER FREQ. AVAilABLE 3RD OT) 
3.57-25 MHz, ±30 ppm at 25OC, ±50 ppm (-20- +700 C) 
(HIGHER FREQ. AVAILABLE 3RD on 
3.57-25 MHz, ±30 ppm at 25°C, ±50 ppm (-20 - +70°C) 
(HIGHER FREG. AVAilABLE 3RD OT) 
3.50-25 MHz, ±30 ppm at 25"C, ± 100 ppm (-20 - +70°C) 

4.0-175 MHz, ±30 ppm at 25°C, ±5O ppm (-20 - +700 C) 

LOW POWER CMOS. . .. 1 Hz to 2 MHz 
STANDARD CMOS. . ........... 1 Hz to 12 MHz 
HIGH SPEED HCMOS . . .... 1 Hz to 120 MHz 
TTL . . . . . . ........ 1 Hz to 120 MHz 
ECl ....... . ........... 20 MHz to 650 MHz 
ECl HALF SIZE ............... 20 MHz to 150 MHz 
INDEPENDENT DUAL .,.1 Hz to 120 MHz (F/s ONLY) 
TRI-SWE, ENABLE/DISABLE - REF. HIGH OR LOW 

LOW POWER CMOS. ' , ... ,1 Hz to 2 MHz 
STANDARD CMOS, ...... 1 Hz to 12 MHz 
HIGH SPEED HCMOS . . . .. 1 Hz to 120' MHz 
TTL .. .. .. .. .. .. ... 1 Hz to 120 MHz 
ECl ...... , ..... ,.. , , .. 20 MHz to 650 MHz 
ECl HALF SIZE, ... , ., .... , ... 20 MHz to 150 MHz 
INDEPENDENT DUAL ... 1 Hz to 120 MHz (F/s ONLY) 
TRI-STJfJE, ENABLE/DISABLE - REF. HIGH OR LOW 

TTL 1.5 MHz to 36 MHz 
HCMOS 1.5 MHz to 55 MHz 
TRI-STATE, ENABlElDlSABlE - REF. HIGH OR LOW 

TTL OR HCMOS, 1-40 MHz. DEVIATION (50: ±50 ppm) 
(100: ± 100 ppm) (150: ± 150 ppm) 

TTL OR HCMOS, 1-40 MHz ± 10 ppm (0 - 70°C) to 
± 1 ppm (0 to 500 C) 

TTL, HCMOS OR ECl, 500 Hz to 40 MHz, ± 1 ppm 
w/5V, ±2 ppm wl1OV, ±5 ppm wl12V 

Ph.: (913) 764-6400 Fax: (913) 764-6409 
HYBRIDS INTERNATIONAL, IID .. RESERVES THE RIGHT 70 CHANGE ALL a4Pl WITHOUT NOTICE. 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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881 
These symbols appear on many eledricaIlelectronic components distributed in the world market. They indicate that a country's standard-
setting agency has approved the design of the component and/or a testing agency has approved the perfonnance of the component in 
meeting the standard. This page lists only those countries that have a symbol to represent their authority. 

CD Argentina (lRAM) Instituto 

~ 
Hong Kong Hong Kong Standards W Poland Polski Komitet 

Argentino de Racionalization de & Testing Centre Nonnalizacji Miar i Jakosci (Polish 
Materiales Committee for Standardization, 

Measures and Quality Control) 

1> ........ , Australia (SAA) Standards 

~ 
Hungary (MSZH) Magyar jO Portugal (CEP) Comissao 

·V~ Association of Austmlia Szabvanyugi HivataI (Hungarian Electrotecnica Portuguesa \. l 
Office for Standanlization) 

<8> Austria (OVE) Oesterreichischer raJ India (lSI) Indian Standards STAS ROniania Institutul Roman de 
Verband fUr Elektrotechnik Institllte "Manak Bhavan" Standardizare (Roinanian Standards 

Institute) 

18el 
Belgium (CEB) Comite 511 Indonesia Badan Kerjasama 4:t' 

Singapore Singapore Institute of 
Electrotechnique Beige Standardisasi LIPI-YDN! (LIPl- Standanls and Industrial Research 

YDN! Joint Standardization 
Committee) 

ABNT Brazil (ABNT) Associ~iio B Iran Institute of Standards and 

* 
South Africa (SABS) South 

BrasileiIa de Nonnas Teooicas lndus1rial Research of Iran African Bureau of Standanls 

@ Canada (CSA) Canadian - Ireland (IIRS) Institute for Spain (IRANOR) Instituto 
Standards Association Industrial Research and Standanls Nacional de RacionaIizaci6n y 

NonnaIizaci6n 

@ Czechoslovakia Urad pro 511 Israel (SII) Standards Institution ~ Sweden (SEK) Svenska 
NonnaIizaci a Mereni (Office for of Israel Elektriska Kommissionen (Swedish 
Standards and Measurements) Electrotechnical Commission) 

® 
Denmark (DEK) Dansk 

~ 
Italy (CEI) Comitato @ Switzerland (SEV) 

Elektroteknisk Komite (Danish Elettrotecnico Italiano (Italian Schweizerischer Elektrotechnischer 
Electrotechnical Committee) Electrotechnical Committee) Verein Postfach 

~ Egypt (EOS) Egyptian 

0 Japan (JISC) Japanese Industrial 

~ Turkey (TSE) Turk Standardlari 
EOS Organization for Standardization and Standards Committee Agency of Enstitusu (Turkish Standards 

Quality Control Industrial Science and Technology Institution) 

® Finland (SETI) Electrical 

S Korea, Republic of (South) 

~ 
United Kingdom (BSI) British 

Inspectorate Industrial Advance Administration Standards Institution 

@) France (UTE) Union Technique 

riliJ Mexico (DGN) Direcci6n General 1M United States Underwriters 
de lE1ectricite de Normas Secretaria de Patrimonio Laboratories Inc. 

y Famento Industrial Puente de Recognized Component Mark 
Tecamachalco 

ill 
Germany, Democratic 

IKEMAI Netherlands (NEC) Nederlands ® United States Underwriters Republic of (East) (ASMW) EUR Elektrotechnisch Camite 
Amt fUr Standardi-sierung Laboratories Inc. 
Messwesen und Warenprufung 
(Office for Standardization, 

New Zealand (SANZ) Standards l:J Venezuela CODELECTRA en Metrology and Quality Control) 
Association of New Zealand Conjunto con COVENIN Avda. 

<fu Germany, Federal Republic Ppal. 
of (West) (DKE) Deutsche 

~ 
Electrotechnische Kommission im 

® Norway (NEK) Norsk A Yugoslavia Federal Institute of DIN und VDE (Gennan 
Elektroteknisk Komite (Norwegian 

4~ 
Standardization Electrotechnical Commission of 

Electrotechnical Committee) DINandVDE) 

ELOT Greece (ELOT) The Hellenic (J) Pakistan Pakistan Standards 
Organization of Standardization Institution 
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Hy-QInternational (USA), Inc. 
Phone: 606-283-5000 FAX: 606-283-0883 

We'll support your Application with ... 
• Product Design • Precision Quality 
• Prototyping • Fast Delivery 

CRYSTALS FILTERS 

• AT Cut • Crystal and L-C 
• 1-200 MHz • 1-100 MHz 
• 48-hr service available • Discrete and Monolithic 
• Standard sizes • 2-8 pole 

OSCILLATORS 
SPXO/CLOCK 

• Dual-in-line • CMOS, TTL, ECL 
• Multi-state • Surface-mount 

TCXOIVCXO 
• Wide temperature range 
• High stability 
• Low power consumption 
• Custom designed 

CALL OR FAX FOR YOUR FREE TECHNICAL GUIDES 

Hy-Q ,Inc. 
1438 Cox Avenue, Erlanger, Kentucky 41018 • TEL: 606-283-5000 • FAX: 606-283-0883 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1375 
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SOTEMP---
...... RESEARCH, INC. 

Post Office Box 3389 
Charlottesville, Virginia 22903 
Telephone (804) 295-3101 
FAX (804) 977-1849 

2300 

ISOTEMP specializes In custom design Temperature Compensated Crystal Oscillators 
(TCXO) and Oven Controlled Crystal Oscillators (OCXO) for all applications. These 

oscillators may include such options as Electrical Trim, choice of output wave forms, 
choice of Input voltages from 5 VDC to 48 VDC, and many choices of case and pin 
styles. Call us for assistance In determining an oscillator for your needs. 

r-T~C.;.;...X...;;;;.O--,-5 ...;;...O.......;S;;;......E;;...R~I =.E -..S ------, ~~:~l~ '";'1 ~'" 
TTL OUTPUT 1 DO. KHz to 20. MHz r .360 

~~~~~ENCY SINE WAVE OUTPUT 4 MHz to 20. MHz LL -~ 
CMOS OUTPUT 1 DO. KHz to 15 MHz .25 

TEMPERATURE Choice of 5°C increments over any f .281 ig~l~:Jrs 
RANGE temperature range from -3DoC to +7DoC .2611 
AMBIENT :!: 1.0. ppm from -3DoC to +7DoC .4~ ±.02 ii==t==lF==ill 
STABILITIES :!: 0..5 ppm from DOC to +7D oC ±.02 

AGING 1.0. ppmlyear to 0..5 ppmlyear .800 °1+V1OV 1.815 

VOL T AGE RF MAX. 

STABILITY 3x 10.-8/1" to lx 10.-8/1" change .L-:?=-===lJ 
SHORT TERM 5x 1 0. -9/1 0. seconds rms to r-
STABILITY lX1D-9/1D seconds rms 1--1.215--J 

TCXO 74 SERIES 
TTL OUT.PUT 1 DO. KHz to 3D MHz 

FREQUENCY 
SINE WAVE OUTPUT 2 MHz to 50. MHz RANGE 
CMOS OUTPUT 10.0. KHz to 15 MHz 

TEMPERATURE Choice of 5°C Increments over any 
RANGE temperature range from -3D oC to +8SoC 

AMBIENT :!: 1.0. ppm from -3D oC to +85°C 
STABILITIES :!: 0..5 ppm from DOC to +7D oC 

AGING 1.0. ppmlyear to 0..5 ppmlyear 

VOLTAGE 
3xlD-8/1 " to lxlD-8/1 " change STABILITY 

SHORT TERM 5x 1 0.-9/1 0. secQ.nds rms to 
STABILITY 5x 1 0.-1 0./1 0. seconds rms. 

TCXO 39 SERIES 
FREQUENCY 
RANGE 

TEMPERATURE 
RANGE 

AMBIENT 
STABILITIES 

AGING 

VOLTAGE 
STABILITY 

SHORT TERM 
STABILITY 

TTL OUTPUT 1 KHz to 30 MHz 

SINE WAVE OUTPUT 2 MHz to 50. MHz 
CMOS OUTPUT 1 KHz to 15 MHz 

Choice of 5°C increments over any 
temperature range from -3D oC to +85°C 

:!:l.D ppm from -3DoC to +85°C 
:!:D.5 ppm from DOC to +7D oC 
:!:D.25' ppm from DOC to +55°C 

1.0. ppmlyear to 0..5 ppmlyear 

5 xl 0.-9 /1 0. seconds rms to 
5xlD~lD/1D seconds rms 

1.000 
CENT. 

MAX. 

c:1.50~ SQ'~+--r 
--@ 

I +YDC RF I .12 MAX 

@~@ 

A-1376 For manufacturers' sales ?ffices, see yellow pages EEM 1991 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

SO TEMP 
..... RESEARCH, INC. 

To order: Specify model 

Post Office Box 3389 
Charlottesville, Virginia 22903 
Telephone (804) 295-3101 

numb FAX (804) 977-1849 

or contact factory for options. 

OCXO 82 SERIES 
FREQUENCY 
RANGE 

TTL OUTPUT 
SINE WAVE OUTPUT 

CMOS OUTPUT 

1 KHz to SO MHz 
4 MHz to 50 MHz 
1 KHz to 15 MHz 

TEMPERATURE Choice of 5°C increments over any 
RANGE temperature range from -SOoC to +70oC 

AMBIENT :!: S.5x 1 0 -7 to :!:1x 10 -7 over ambient 
STABILITY referenced to +25°C 

AGING 1.0 ppm/year to 0.5 ppm/year 

VOLTAGE 
STABILITY 1x10-8 /1'16 to 2x10-9/1'16 change 

SHORT TERM 5x 10 -9/10 seconds rms to 
STABILITY 5x 10 -1 0/ 1 0 seconds rms 

Turn on 
POWER 

S.5 Watts (-SOOC to +700 C) 

2.5 Watts (OOC to +700 C) 

Steady state at +25°C 1.2 Watts 

OCXO 33 SERIES 
TTL OUTPUT KHz to SO MHz 

FREQUENCY 
RANGE SINE WAVE OUTPUT 2 MHz to 50 MHz 

CMOS OUTPUT 1 KHz to 15 MHz 

TEMPERATURE Choice of 5°C increments over any 
RANGE temperature range from -SOoC to +70oC 

AMBIENT :!: 1 x 1 0 -7 to :!:5x 1 0-8 over ambient 
STABILITY referenced to +25°C 

AGING 1.0 ppm/year to 0.5 ppm/year 

VOLTAGE 
STABILITY 5x10-9/1'16 to 2X10-9/1'16 change 

SHORT TERM 1)(10-9/10 seconds rms to 
STABILITY 2x 10-10/10 seconds rms 

Turn on S.5 Watts (-SOOC to +700 C) 
POWER 2.5 Watts (OOC to +700 C) 

Steady stat·e at +25 0 C 1.2 Watts 

OCXO 36 SERIES 
FREQUENCY 
RANGE 

TTL OUTPUT 1 KHz to SO MHz 
SINE WAVE OUTPUT 2 MHz to 50 MHz 

CMOS OUTPUT 1 KHz to 15 MHz 

TEMPERATURE Choice of 5°C increments over any 
RANGE temperature range from -SOoC to +70oC 

AMBIENT :!: 5x 1 0-8 to :!:5x 1 0 -9 over ambient 
STABILITY referenced to +25 0 C 

AGING 

VOLTAGE 
STABILITY 

1.0 ppm/year to 1 x 10-7/year 

SHORT TERM 1 x 1 0 -1 0/1 0 seconds rms to 
STABILITY 5x 10 -12/ 1 0 seconds rms 

POWER 
Turn on power 
Steady state at +25 0 C 

12 Watts 
2.2 Watts 

PIN 1 :+VDC 
PIN 2:0 VDC 
PIN 3.RF 

l r-" ::r"·"f Qmo 
3.00~ ~ 
MAX'L SQ . 

• 03 DIA. PINS MARKING THIS 
13 PLACESI SURFACE 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1377 



EEMIElectronic Engineers Master is user-named, user-driven, and user-sensitive. 

You, the electronic engineer, are the individual the thousands of manufacturers represented in 
EEM are trying to reach. You are the reason hundreds of manufacturers place their data pages 
in EEM-so that you can specify their product in your project. 

EEM wants to know: 

• what's new 
• what products you are looking for 
• what you call them 
• what are their basic parameters 
• where do they belong in the EEM Product Sections 

What kind of reference material/engineering aids will help you make your electronic 
component choices: 

• glossaries 
• nomographs 
• charts 
• product selection guides 

Write to the editor: The Editor 
EEMIElectronic Engineers Master 
645 Stewart Ave. 
Garden City, NY 11530 
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10901 Granada Lane 
Overland Park, KS 66211 
(913) 491-6825. FAX (913) 491-6812 
17151 New Hope Street, Suite 210 
Fountain Valley, CA 92708 

ONE SAFE SOURCE (714) 557-7833 • FAX (714) 557-4315 

Microprocessor and Tuning Fork Crystals 

R ~ ~ ~ , 
Frequency range 1.8432- 3.57954- 3.579545- 3.579545- 3.579545-

200.0 MHz 50.000 MHz 50.000 MHz SO.OooMHz 50.000 MHz 
(surface mounted) (surface mounted) 

KDSType HC-49 AT-49 AT-38 SMD-49 DMX-38 

Maximum Dimensions in Millimeters 
Unless Noted 

P~ckage Height 13.5 3.5 8.8 4.5 5.0 

Package Width 11.5 11.5 03.1 12.1±0.3 13.5 

Package Thickness 5.0 5.0 - 4.8 5.4 

Clock Oscillators 

Clock Oscillators DOC·431 Series 

In addition to the products listed below, KDS 
offers a full line of quartz crystals, oscillators, 
filters and ceramic resonators, including through
hole, surface-mount and super compact compo
nents for a wide range of applications. Our 
network includes totally-integrated factories, 
worldwide distribution, technical support and 
customer service to provide One Safe Source for 
all your needs. , 

3.579545-
25.000 MHz 

(surface mounted) 

SX-l 

2.5 

11.8 

5.5 

+0.5Vmax 

Sns max. 

4DmAmax. 
(No Load VDD+5V 

A ~ ~ 
10.00- 32.768 KHz 15.0-1SOKHz 

200.0 MHz 

UM-l DT-26 DT-261 
DT-38 DT381 
DT-14 

8.0 6.0 6.0 
8.3 8.3 
5.0 

8.0 02.0 02.0 
03.0 03.0 
01.4 

3.5 - -

14 +5V DC 

·~1 .... :f 
~ 

H 

DOC·2 5.08 max. 
DOC-20 5.08 max . . 
DOC-70 5.08 max. 

DOC-l00AS B.Om~x. 

OUTPUT 

+5VDC 

For manufacturers' sales offices, see yellow pages A·1379 
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Illustrated herein are the most popular holders, and the 
frequency range that they can accommodate. 

SURFACE MOUNTED CRYSTAL UNITS 
LEADED PACKAGE 

MCCOY HOLDER 111.-20 
LEADLESS PACKAGE 
MCCOY HOLDER #L-40 

.0" 

~"'''I rlI~'U" .040 

,017.-,_ 10--1 1 L.!L~ ll'''o~" 
.L..-.. .S ~ 02(1 015 ...1.. RE:1N 1 , L·06O · 000; I . MAX d BIBlE I INoex PIN 40 .040' D07 

L " T TYPICAl TOlERANCES AVAILABlE 
r ~ " Cali)ration Accuracy @ RT .... L J Choices: :1:..001% 

TYP .400±.\20 .099MAX !:=(Standard) 
I Frequency Tolerances VI Temperature 

I t===J--1. a.- ....... O·107O"C 
~ :t:..Q05%O°to700 C ... - Lad It :t.OO2%-4C)Oto+900C • ~ 00' .015 :t.OO5% -550 10 + 1osoe (S1andard) 

.2 to. :t .01% -550 to + 1OS.e 

AVAILABLE FROM 10 MHz to 300 MHz 
CRYSTAL CONNECTION = PINS 11 & 13 

ALL OTHER PINS, NO CONNECTION 

AVAILABLE FROM 10 MHz to 300 MHz 
CRYSTAL CONNECTION· PINS 4/10 & 31137 

ALL ELSE, NO CONNECTION 

LEADED PACKAGE 
MCCOY HOLDER # R8-65 

IWAILABLE FROM 5 MHz to 300 MHz 

COLDWELD CRYSTALS 
HOLDER SEAlES 

HOlDER SERIES 
W-6 (HC-351U) 

W-1 (HC-36/U) W-4 (HC-47/U) 

T 
.771 

Frequency Range 
1 MHz to 250 MHz 

W-1Pins 
Cia. ",.050 
Length ... 238 

W-4 Wire Leads 
Oia. =.030 
Length '" 1.5 

~.362 
>--

Frequency Range: 
10 MHz to 250 MHz 

Wire Lead Ola = .018 

~.757MAX. I .~ 
,<,MAX. 

HOLDER SERIES 
W-8 

Frequency Range: 
0.8 MHz to 250 MHz 

Wire Lead Ola. = 018 

Note: Pin version also available 

I 
.J 

HOLDER SERIES 

W-20 (HC-43/U) W-21 (HC-42/U) 
Frequency Range 
2 9 MHz to 250 MHz 

IW-20 Wire Leads W-21 Pins 
Ola. = .071 Oia. = .040 
Length .. 1.5 ' ,Length = .238 

-r "> .535 

,<,758 1 

HOlDER SERIES 
W-7 (HC-37/U) 

Frequency Range: 
3 MHz 10 250 MHz 

Wire Lead Cia. = .018 

Note: Pin version also available 

HOLDER SERIES 
W-10 (HC-39/U) 

Frequency Range 
1 MHz 10 250 MHz 

PinOia. =.020 
Pin LeogIh = .170 

RESISTANCE WELD CRYSTALS 
HOlDER SERIES 

R-1 (HC-48/U) R-4 (HC-S1/U) 
Frequency Range 
2 MHz 10 250 MHz 

11-4 z Wire LeMa 

Oia. = .030 
Length =.500 

HOlDER SERIES 

R-20 (HC-49/U) R-21 (HCo5OlU) 
Frequency Range 
2 5 MHz to 250 MHz 

11-211 Wire L.
Oia. = .017 
Length =.500 

11-21 PI .. 
OiL = .040 
Length = .238 

HOLDER SERIES 
R-6O 

2300 

For manufacturers' sales offices, see yellow pages EEM 1991 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

SOLDER SEAL CRYSTALS 
HOLDER SERIES 

M-1 (HC-6/U) 
M-4 (HC-33/U) 
Frequency Range: 
0.7 MHz to 250 MHz 

M-1 Pins 
Dis. ~ .050 
Length ~ .248 

M-4 WI re Leads 
Dis. ~ .030 
Length = 1.5 

r I'~" ~ T .i~ i~:> 
_______ I<MAX. 

HOLDER SERIES 
M-25 (HC-32/U) 
M-27/ M-28 

Frequency Range: 
2 MHz to 250 MHz 

~ U 1-
~MAX. 

r .565 
-<MAX. 

M-25 Pins 
Dis. ~ .040 
Length ~ .238 
Holder Height ~ .650 

M-27 Pins 
Dis. ~ .040 
Length ~ .238 
Holder Height ~ .585 

M-28 Wi re Leads 
Dis. ~ .017 
Length ~ 2.0 
Holder Height ~ .585 

HOLDER SERIES 
M-20 (HC-18/U) 
M-21 (HC-25/U) 

Frequency Range 
2.5 MHz to 250 MHz 

M-20 Wire Leads 
Oia. ~ .017 
Length ~ .238 

I 
(I) 

M-21 Pins 
Oia. ~ .040 
Length ~ .238 

(1) Also available with short cans 
"A" Height ~ .460 (5 MHz to 250 MHz) 
"8" Height ~ .425 (5 MHz to 250 MHz) 
"C" Height ~ .360 (10 MHz to 250 MHz) 
"0" Height ~ .312 (10 MHz to 250 MHz) 
"E" Height ~ .250 (15 MHz to 250 MHz) 
"F" Height ~ 0400 (10 MHz to 250 MHz) 

1 
HOLDER SERIES 

M-40/ M-41 

Frequency Range: 
2 MHz to 250 MHz 

M-40 Wire Leads 
Oia. ~ .017 
Length ~ 1.5 

M-41 Pins 
O,a. ~ .040 
Length ~ .238 

HOLDER SERIES 
M-22 (HC-13/U) 
M-22A/ M-22B 

Frequency Range: 
4 KHz to 15 KHz 

(1) Holde, Height 

M-22 ~ 1.526 
4 KHz to 15 KHz 

M-22A ~ 2.525 
700 Hz to 15 KHz 

M-22-B ~ 1.775 
1.5KHz to 4 KHz 

(2) Wire Leads .030 
and 1.5 long also 
available add dash 
1 to PIN 
Ex: M-22A-l 

-->,-
.352 MAX. 

~ 
~.757MAX. 

HOLDER SERIES 
M-60 (HC-44/U) 

---f 

t 
1.500 

1 
Frequency Range: 
12.5 MHz to 250 MHz 

PRECISION GLASS CRYSTALS 
HOLDER SERIES 

G-1 (HC-271U) 
G-4 

Frequency Range: 
2 MHz to 100 MHz 

G-l Pins 
Oia. ~ .050 
Length ~ .248 

EEM 1991 

G-4 Wire Leads 
Oia. ~ .030 
Length ~ 1.5 

~~ I .352 MAX. 

HOLDER SERIES 
G-20 (HC-26/U) 
G-21 (HC-29/U) 

Frequency Range: 
5 MHz to 100 MHz 

~ 
: .115 MAX 

G-20 Wi,e Leads 
Oia. ~ .017 
Length ~ 1.5 

G-21 Pins 
Dia. ~ .040 
Length ~ .238 

HOLDER SERIES 
G-30/ G-31 

Frequency Range: 
5 MHz to 100 MHz 

~ 
.200 MAX. 

G-30 Wire Leads 
Oi •. ~ .017 
Length ~ 1.5 

G-31 Pins 
Dia. ~ .040 
Length ~ .238 

For manufacturers' sales offices, see yellow pages 
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CRYSTALS. OSCILlATORS. CRYSTAL & PIEZOELECTRIC FILTERS 

HIGH FREQUENCY CRYSTAL FILTERS 

MCCoy Electronics manufactures high frequency crystal filters from 1 MHz to 
over 250 MHz. Both discrete crystal design and monolithic filter designs are uti
lized to achieve the maximum in bandwidths, selectivity, miniaturization and com
petitive pricing. 

1 MHz 

100 KHz 

10 KHz 

1 KHz 

100 Hz 

10 Hz 

PIN 

48852 

48830 

48024 

48019 

4B006 

48845 

48840 

48876 

4802 

DISCRETE FILTER BANDWIDTH MONOLITHIC BANDWIDTH CHART 

100 KHz 

::c 
I-

10 Q 

i 
Q 
Z 
c( 
m 

1 MHz 10 MHz 100 MHz 200 MHz 250 10 MHz 100 200 250 

Fe CENTER FREQUENCY Fe CENTER FREQUENCY 

TYPICAL UNITS AVAILABLE 
CENTER NO. BANDWIDTH BANDWIDTH 

db db II 
SIZE 

FREQUENCY MHz POLES I.l. RIPPLE IMPED. 

1.4 14 3 db 60 db 5 1 lK 2.975 x 1.63 x 1.IB + 1.62 KHz 4.3 KHz 

10 6 
1 db 60 db 

500 + 15 KHz ±58 KHz 5 0.5 I.B7 x .5 x .475 

21.4 4 6db 30 db 6 2 22K 9 x .215 x .61 32 KHz 72 KHz 

25.5 6 6db 60 db 5 1 3K 2.08 x .75 x .635 +34.5 KHz ± 8CTKHz 

30 8 3 db 60 db 4 1 1.5K 73 x .47 x .59 
+ 15 KHz 60 KHz 

50 6 
6 db 55 db 8 1 50 2.73 x .64 x 1.085 ± 95KHz +25 KHz 

70 8 
1 db 45 db 6 1 50 .985 x .719 x .475 ±2O KHz + 70 KHz 

11810136 8 6db 90 db 1 2 50 4,98 x .985 x .985 + 12 KHZ ± 75 KHZ 

156 2 3 db 30 db 2 1 5K 41 dia. x .265 15 KHz 60 KHz 

ONLY A FEW UNITS ARE SHOWN, 
WRITE OR CALL FOR COMPLETE CATALOG. 

2300 
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SWITCHABLE 
BANDWIDTH FILTERS 

MODEL 48812 
Switchable Bandwidth 

SPECIFICATIONS 
Center Frequency: 70.0 MHz 

Filter A: 3 db BW: -35 KHz min. 
60 db BW: -180 KHz max. 

Filter B: 6 db BW: -19 KHz mono 
60 db BW: + 90 KHz max. 

Ripple: Filter A: 1.5 db max. 
Filter B: 1.0 db max. 

Insertion Loss: Filter A and B: 8.0 db max. 
Ultimate Attenuation: 80 db min. ,200 KHz to 

:!: 20 MHz frofT'l center frequency 
Source/Load Impedance: 50 1I 
Shock: 50G's, MIL-STD-202, method 202 
Vibration: MIL-STD-202, method ?04, 

test condition A 
Temperature Range: -55" to +95"C 
Switching Voltage: 

Bias Voltage to Pi n 5 12 VDC 
Filter A obtained by applying 0-1 VDC to pm 0 

Filter B obtained by applYing 24 VDC to pin 6 
Filter will sustain no damage with .5 VRMS applied to input 

H-tGH FREQUENCY 
CRYSTAL FILTERS 

MODEL 48876 
8 pole 

SPECIFICATIONS 

Center Frequency: 118.0 MHz to 136 MHz 
6 db BW: '12 KHz min. 
60 db BW: • 35 KHz max. 
90 db BW: + 75 KHz max. 

Ripple: 2.0 db max. 
Insertion Loss: 1.0 db max. 
Ultimate Attenuation: 90 db min. 
Source/Load Impedance: 50 1I 
Shock: Standard Commercial 
Vibration: Standard Commercial 
Temperature Range: -40" to + 70"C 
External Supply Required: 10V + 10% 
NOTE: Filter designed to eliminate adjacent 

channel interference and contains 
amplifier with built in power supply. 

SINGLE 
SIDEBAND FILTERS 

MODEL 48833 
SSB Single Sideband 

Carrier Frequency: 1.750 MHz 
t db BW: Fe +295 Hz to Fe +3100 Hz min. 
60 db BW: Fe -125 Hz to Fe +3975 Hz max. 
carrier Attenuation: Fc 40 db min. 
Ripple: 1.0 db max. 
Insertion Loss: 5.0 db max. 
Ultimate Attenuation: 60 db min. 
Source/Load Impedance: 500 1I 
Shock: MIL-STD-202, method 213 
Vibration: MIL-STD-202, method 204A, 

tested condition A 
Temperature Range: -40" to + 78"C 

HIGH FREQUENCY 
CRYSTAL FILTERS 

MODEL 48810 
8 pole 

SPECIFICATIONS 

Center Frequency: 30.0 MHz 
3 db BW: ~31.8 KHz min. 
6 db BW: ",34.5 KHz mono 
60 db BW: ",57 KHz max. 

Ripple: 1.0 db max. over ±25 KHz 
Insertion Loss: 3.0 db max. 
Ultimate Attenuation: 60 db min. 
Source Impedance: 2K 1I 
Loed Impedance: 50 1I 
Shock: 15G's, 18 impacts 
Vibration: 10-500 Hz, lOG's 
Temperature Range: _55" to +105"C 

CRYSTAL 
DISCRIMINATORS 

MODEL 4802 
SPECIFICATIONS 

Center Frequency: 498.750 KHz 
Positive Slope 
Peak-Peak BW: 300 Hz min. 
Linear BW: ± 100 Hz 

Linearity: "10% 
Sensitivity: ".5V Nominal At "100 Hz 

Crystal Discriminators 
Driver Source Impedance: 50 II, 

1 VAMS open circuit 
Discriminator Load Impedance: ~9K 

1 YAMS open circuit 
Drive Level: 1 VAMS open circuit 
Shock: MIL-STD-202, method 213, condition J 
Vibration: MIL-STD-202, method 201 
Temperature Range: 0" 10 + 70"C 

EEM1991 For manufacturers' sales offices, see yeltow pages 

2300 

A·1383 



2300 

Aa1384 

CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

MODEL MC708 
Standard Oscillator 
(Also avaJiable as Mt11lary PIN 

M5531OJ10) 

MODEL MC741A1 
Standard OsclHator 

CRYSTAL OSCILLATORS 
1 505_1 .t-][ ;.025 

.5011 / .565 

~ @45 _II- .018 2 6 .282 

I 8 7 f .031 

--1 
--II-- .031 

Frequency Range: 250 KHz to 50 MHz 

S_11Iy (Options): Temperature Ranga: 
- 50 PPM O"C to + 70"C 
- 50 PPM -4O"C to +85°C 
- 50 PPM -55°C to + 105°C 

Input: ,5VDC -10% 
Output: TIL: Fan out to TTL Loads (156 KHz to 25 MHz) 

TTL: Fan out 6 TTL Loads (25 MHz to 50 MHz) 

Pin Connections 
1.3,& 7N/C Internally 
2 & 6 Connected Internallv 
4 Common 
5. R.F. Output 
8. Oscillator B' 

Frequency Range: 250.0 KHz to 50 MHz 

Sllbillty (Optlona): Tem ...... ture Range: 

IAlso available as Mlillary PIN M~5310116J ,50 PPM O"C to +70"C 

$$$$$$$ 
1234567 

t4 13 12 II 10 9 8 
$$$$$$$ 

MODEL MC137X7 
TCVCXO 

" .. 

- 50 PPM -4O"C to +85·C 
,50 PPM -55·C to + 105·C 
'70 PPM -55"Cto +125"C 

Input: +5V DC ,10% 

Output: 
TTL: Fan out to 10 TTL Loads (250 KHz to 25 MHz) 
TIL: Fan out to 6 TTL Loads (25 MHz to 50 MHz) 

Pin Connections 
1.2,3.4,5.6.9,~0.11.12, & 13 N/C tnternally 
7. Common 
8. R.F. Output 

14. Oscillator B-l-

Frequency Range: 180 KHz to 25 MHz 

Stability Tempenture Range 
-I PPM -IO"Cto+70"C 
-5 PPM -30"C to +70"C 
-10 PPM - 40"C to + 75°C 

UnNrlty: 5% 

Output: TTL Compatible 

Modulation Input Impedance: 10k Minimum 

Deviation 
'.001% 
~.OO25% 

~ .0050/0 

l~O _ ~ 62U Control Yottllge: :!:2 Volts to -<::10 Volts 

TTL 

Pin Connections Pin Connections 
1. Oscillator B ~ 1. Oscillator B-+ 
2. N.C. 2. Common and Case 
3. R.F. Output 3. R.F. Outpul 
4. Common and Case 4. Logic B+ 
5. Common and Case 5. Common and Case 

CMOS ECL 

Pin ConnectIons Pin Connactlona 
1. Oscillator B-+ 
2. N.C. 
3. R.F. Output (CMOS), 
4. Common and Case 
5 Common and Case 

I.OSCB, o,B-
2. GND 
3. R.F. Output . 
4. Logic - 5.2 VDC 
5. GND 

Negative Slope: 
tnput Voltage: + 12 to + 24V DC 

Pin Connectlona 

1. Modulation Input 
2. Logic B + 
3. Oscillator 8 f 

4. Common and Case 
5. R.F. Output 

l'nIquency R.nge: 180 Hz to 150 MHz (depending upon output) 
Stability Tr: - 0.5 PPM -20"C to +60"C 

-1.0 PPM -40·C to + 70·C 
·5.0 PPM - 55°C to + 105·C 
(Shown are typical specifications -
thiS is a cost determining requirement 
and only actual needs should be specified) 

Input Voltage R.nge: + 12VDC to +24V DC ~3% and 
+5V DC ±5% (TIUDTL units only) 

Ellternsl Trim: 5 PPM Minimum 
AgIng: I PPM/Year Maximum 

Outp~:r---------~--__ -----------' 
Sine Wave 

Freq Range 3-150 MHz 
Output 1-10 MW 50 ohms 
Harmonicsl 
Sub-Harmonics -20 dB Minimum 

TTUDTL 

187.5 KHz-25 MHz 

TTUDTL Compatible 

F_ancy Range: 50 to 100 MHz 

Inp~ Voltage: ,,12 to 24 DC ,,3% 
and -5.2 VDC ~5% 

Output: ECL Compatible 

CMOS 

180 Hz-IO MHz 
CMOS Compatible 

For manufacturers' sales offices, see yellow pages EEM 1991 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

CRYSTAL OSCILLATORS 
MODEL MC794A5 VOLTAGE CONTROLLED CRYSTAL OSCILLATOR 

.825 MAX . 
. 720 REF. 

~r--_-=-1 9.325 ~AX. 
.2~0' 025 ~~,~ " 

t - .480 -. ~ - -.j 180 
-iiI- .01S!002TYP -' I- .150 REF. 

[-~-:J]~ I 
.420 
REF. 

• _ :. ;.525
1 

MAX. 

BLACK DOT 

.600 I- .300-1 
INDICATES PIN 1 

Package Size: See Figure 1 

Mounting: See Figure 1 

Output Frequency Range: 500 KHz to 33.0 MHz 

Output Frequency: Frequency as designated at time 
of procurement 

Frequency Stability: ± 50 ppm 

Temperature Range: 

Operating: - 40° to + 85° e 
Storage: -55° to + 125° C 

Input Requirements: 

Voltage: + 5 VDe ± 0.5 V 
Current: 50 ma maximum 

35 ma typical 

Output Specifications: 

Wave Shape: TTL Compatible 
Rise & Fall Times: 10 NSEC Max 
Symmetry: 40/60% 
Fan Out: 10 TTL Gates 

FIGURE 1 
Pin Number Function 

1 = VCO 
7 = GND 
8 = Output 

14 = vce 

VCO Specifications: 
Control Voltage: 2.5 VDC ± 0.5 VDe 
Control Voltage Range: 1.0 VDC to 4.0 VDe 
Control Voltage Sensitivity: 60 ppm 

per volt minimum, 150 ppm maximum 
at any point within the control 
voltage range. 

Environmental Specifications: 
Shock: loooG's for .35 MS '/2 sinewave 
Vibration: 10 - 55 Hz, .06" double amplitude 

55 Hz - 2 KHz, 15 G's, 12 hours duration 
Leakage: 2 x 10·' ATM CC/Sec. max 

MODEL MC579C4-( ) STANDARD OVEN CRYSTAL OSCILLATOR 

FREQUENCY 
ADJUSTMENT 

-,.2681-

Siandard oven MC579C4·i ) IS 1 5 x 1 5 x 06. and 15 ,n 
tended for commerCial applicallons where stability sllghlly 

tighter than a TCXO IS reqUired Trtm effect. hysteresIs am1 
stability in temperature slew are greatly Improved over 
TCXO·s 

Frequency Range: 2.5 - 13 MHz 

Stability: ± 0.4, - 55 to + 85°C 

Input Voltage: + 12V ± 5% 

Input current: turn-on at - 55°C 700 ma for 3 minutes 

Steady state at +25°C 100 ma 

Output: TTL compatible 

1.520 
MAX. 

1 
03 

50 

40 

1.000 

ret 
.5pO 

Pin Number Function 

Aging: 1 ppm/year, maximum 

1 = B+ 
2 = RF Out 
3 = Case/Circuit GND 
4 = Case GND 
5 = Case GND 

Trim Range: ± 3ppm, minimum 

Hermetic Seal: a-ring on seal screw 

Hybrid Construction 

For manufacturers' sales offices, see yellow pages 
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CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

CRYSTAL OSILLATORS 
M100XX SERIES TCXO'S .2TO 25 MHZ, TTL OR HCMOS 

0.015 C 
.016DIA. 

'"--== 1.40 :==I 
I-T- 1.100 I I 

1. FREaUENCY ADJUSTMENT 
12.GAOUND 
13. RF OUTPUT 
24.s.. 

12 

13 

• 

·~TO.ro ~~~~+---~~~--~--~~~--~----~~----~--~~~--~ 

DEGREES C ~~~::::-+----':'iri:ii::~--~----:=.,.."...--~----=-=-----~--.....".=~--~ 

~TO~ ~~~~+----T.~~--~--~~~--~----~~----~--~~~--1 
DEGREES C ~~~::::-+----':'i:-='::':---~--~7.-::i:~--~----~:=7----~--~"""'",---~ 

·55 TO ~ ~~~::::-+----':'i:-=''i'---~----:7.-::i:~--~----~''''''----~---m'''''''~--~ 
DEGREESC ~"'-"~~+-__ ~~::::--__ ~ __ ~~==-__ ~ ____ ~~ ____ ~ __ ~==::;-__ ~ 

M101XX SERIES TCXO'S ,2 TO 25 MHZ, TTL OR HCMOS 

o·~T l 
L~0+~-5 ...,.C-----.... G ..... ~I.IIN . 

. 016 DlA. 

1.40 ==:-l 
--- 1.100 I I 

1, FREGUENCY 
12.GAOUNO 
13. RF OUTPUT 
24.B+-

12 

13 

• 

·~TO.ro r-~~~~--~~~---+----~~----~--~~~--+-~-':'i~~---i 

DEGREES C ~~~~+---7.:7.-::::----t-----;==---~-----i7.-;;=----t-----;:;.:=~---I 

-40TO~ 
DEGREES C ~~~::::--+----::~::::-----+-----:~'=----+----7.:'::~----+----::::-=:-=;:;----t 

For manufacturers' sales offices, see yellow pages 
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2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

CRYSTAL OSILLATORS 
M821 xx SERIES OVENIZED OSCILLATORS 7-20 MHZ, SINE OUTPUT 

FREQUENCY RANGE 
AGING AT SHIPPING 

AGING AT 1 YEAR 

TEMPERATURE STABIUTY 
o TO +70 DEGREES C 

·20 TO +70 DEGREESC 
-55 TO +75 DEGREES C 

M363XX SERIES 

FREQUENCY RANGE (MHZ) .2 TO < 3 
FREQUENCY ADJUST (PPM) +1· 3.5 MIN 

INPUTCURReIT (MA)@>5VDC 20 MA MAX 

RISE" FALL TIMES (NS) < 20 
AGING (PPMlYEAR) +1- 1.0 MAX 

FRED. 0.12 MAX. 

--=1 &.500 
2.50 

0.600 
--+ .. -

L,,-_...---...L-J. 

0.50 TOP VIEW 

1 
2.00 !.03 SO. 

l"f=I==P'----J 
7 TO <11 MHZ I 7TO 20 MHZ 

8 X 10·10 PER DAY 2 X 10·9 PER DAY 
2.5X1Q.7 I sXl0·7 

M821AA +1·5 X 10·9 M821BA +1·5 X lQ.S 
M821AB +1- 2 X 10-8 M821BB +/·1 X 1().7 

M821AC +1·5Xl0-S I M821BC +1·2X1Q.7 

TCXO'S 200 KHZ TO 20 MHZ 

I. +12VDC 
2. 0 VDC/CASE GND 
3. RF OUTPUT 
4_ +5VOC 

5 - 0 VDc/CASE GND l2.030 r'IlX. 
1.500 

0.500 MAX. ~Jr O'7~-

I 2.030 r'Ilx.l 0.;5; 
.- 1 L 1.500 

€l L. 5 4_ 

. =iL 0.125 MAX • 

. 040'.002 DIA. TERl1INA...S 
TYP 5 PLACES 

3TO<6 6TO< 12 
+1- 3.0 MIN +1-3.5 MIN 
20MA MAX 20 MA MAX 

<20 <15 
+i-O.7sMAX +I·l.0MAX 

MODEL NUMBERS 

12TO<20 
+1·5.0 MIN 
20 MA MAX 

< 12 
+1·1.25 MAX 

M363BA M363CA 

M363BB M363CB 
o TO +50 +1- 0.5 M363AA M363DA 

DEGREESC 1--:-"::-:~:;::~:--t-----:;:==:a=3A:-:A~=---f-----;===---+----:7.=-=-:'==---+---7:~c.::363=3=~C=-B __ -I 
M363BC M363CC 

+1- 0.5 M363AD M363BD N.A. N.A. 
M363BE M363CD 
M363BF M363CE ~~~~~;~ r--:~:~~~·~~~--~:~~~AE~F---r--~~~--t--~~~~--+---7.:~~~~3~~D~E---i 
M363BG M363CF +1- 5.0 M363AG M363DF 

M363BH N.A. N.A. 
M363BJ M363CG 
M363BK M363CH 
M363BL N.A. 

M363BM M36= 
M363BN M363CK 

-55 TO +85 +1- 1.0 M363AL 

DEGREESC 1--:~~~:~~~-t-----:;:as~363=3~:~~-~f--~=~~--+----:7.=-=-:,~--+---~:==:a=3=~~K----I 
N.A. 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1387 



'2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

GUARANTEED mF CRYSTAL CLOCK OSCILLATORS 

CRYSTAL CLOCK OSCillATORS 

Dependable timing sources for 
digital devices and systems 

TEMPERATURE OF OPERATION: 
o to 70 deg C 

STORAGE TEMPERATURE: 
55 to +125degC 

SHOCK: 

2300 

The ~~t popular packages
OIL and Surface Mount 
From 1 KHz to 325 MHz ... 

1000 G's 0.35 ms, 112 sinewave, 3 shocks in each plane 

lOGIC FAMILIES OF TTL, HCMOS, ECl, 
lOW POWER CMOS ... 

• FIXED FREQUENCY 

VIBRATION: . 
10-2000 Hz of .06" DA or 20 G's, whichever is less 

HUMIDITY: 
Guaranteed to withstand 85 deg C for 100'0 hours 

GROSS LEAK: 
Each unit checked 100% in water at 85° 

FINE LEAK: 

• VOLTAGE CONTROLLED AND PHASE-LOCKED Mass spectrometer leak rate less than 2 X 10-8 atmos, 
cclsec of heliuin 

• TRI-STATE 
• ENABLE/DISABLE 
• HIGH DRIVE MOS 

• COMPLEMENTARY 
• DUAL FREQUENCY 

PINS (DIL): 
Alloy 52 with 60/40 solder coat over nickel barrier 

J-LEADS (SURFACE MOUNT): 
Allow42 with 60140 solder coat over nickel barrier 

DILCASE: 

• TEMPERATURE CONDITIONING: All oscillators 
pre-aged with 10 cycles of - 55 to 125 deg C, 
followed by 4 hours at 125 C 

Stainless Steel 
SURFACE MOUNT CASE: 

Plastic, for handling ease, over ceramic-metalic 
hermetic seal 

+0 OVER 1;,490 - .010 LEADS~ 

t~'~j -.--",r-+0 
~ .200~:010 - - --1--; 

L . I C.025t.005 
1·400±.005~ 

OSCILLATOR, CRYSTAL 
M1Z80·XXXM 
MF ELECTRONICS CORP. 
FSC08111 

DE~g:::E-;-LI:!.==========-:.-
PIN 1 

r.795± .005------j 

.01ai·DOl 

Pin1- I ---Pin7' r 
-0 ~ -,-

I 0 Gl I .300+.005 
,- .495±.005 

(j) 0 I }501t I 
..,,0 \ - ..... .:L. .250 MAX. 

Pin 14- -PinS, t 

\_ GLASS INSULIIfORS (4) 
ON.48)( .18 eTRS. HALF-CAN 

CALL OR FAX FOR YOUR SPECIAL REQUIREMENTS 

mFELECTRONIGS GORP. 10 COMMERCE DRIVE, NEW ROCHELLE, N.Y. 10801 
(914) 576-6570 FAX (914) 576-6204 

A·1388 For manufacturers' sales offices, see yellow pages EEM 1991 
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GUARANTEED 

IDF CRYSTAL CLOCK OSCILLATORS 

TTL OSCILLATORS 1 KHz to 125 MHz 
• Stability under all conditions • Operating Temperature 0 to 70°C 
• + 5 V ± 10%, 10 TTL loads • Rise and Fall Time less than 6 ns 
• Symmetry 60/40 or 45/55 (special) • Jitter less than 100 ps 

Surface Frequency 
OIL Mount Stability 

M1200 81200 ±.01% 

M1214 81214 ±.05% 

M1215 81215 ±.10% 

M1244 81244 ±.0025% 

M1245 81245 ± .005% 

*M1236 *81236 ±.01% 

*8ymmetry 45/55 

HIGH REL MILITARY HYBRID IN FULL 14 PINS or 4 PINS-
250 KHz to 50 MHz 
• Crystal specifically manufactured for • M5500 and M5516 have 14 pins 

oscillator with angle of cut controlled • Extensive environmental testing 
within ± 1 minute • M5622 and M5623 have 4 pins 

• 168 hour Class B burn-in 

Case: Stainless Steel Leads: Gold Plated over nickel 
Marking: MF part number, date code, Shock: MIL-STD 202 Method 213A, 

serial number and Test Condition 1 
description. Marking will Vibration: MIL-STD 202, Method 
withstand MIL-STD 202, 204B, Test Condition B 
Method 215 

Optional Marking: Customer part 
number if required 

Frequency Accuracy, 
Series Temperature of Operation All Conditions 

M5622 -55to +85°C ± .005% (± 50ppm) 

M5500, M5516, M5623 -55to +125°C ± .0075% (± 75ppm) 

Each unit undergoes the following: 

1 . Stabilization bake MIL-STD-883 Method 1008, Condo B 
2. Temperature Cycling MIL-STD-883 Method 1010, Condo B 
3. Centrifuge MIL-STD-883 Method 2001, Condo A 
4. Fine Leak MIL-STD-883 Method 1014, Condo A1 
5. Gross Leak MIL-STD-883 Method 1014, Condo C 
6. Temperature Stability within 75 ppm from - 55 to + 125°C (M5500, M5516, 
M5623) 
within 50 ppm from - 55 to + 85°C (M5622) 
7. Electrical Test at 25°C See Table 1 

Table 1 - Electrical Tests 
1. 
2. 
3. 
4. 
5. 
6. 
7. 

Frequency 
Current 
Rise Time (NL) 
Fall Time (NL) 
Rise Time (FL) 
Fall Time (FL) 
Duty Cycle (NL) 

8. 
9. 

10. 
11. 
12. 
13. 

Duty Cycle (FL) 
Frequency at 5.5 V 
Frequency at 4.5 V 
Overvoltage (6.5 volts for 30 seconds) 
" " Zero logiC level 
"One" logic level 

Test data on each unit is available for additional cost. 

DUAL OUTPUT OSCILLATORS 

Series Frequency 
M1260 MOS: 1 MHz to 16 MHz 
M1259 MOS: 1 MHz to 8 MHz, and 

TTL: 2 X MOS Frequency, 
and 

M1257 MOS: 1 MHz to 8 MHz, and 
TTL: 4 X MOS Frequency 

Frequency and Stability: 
Including calibration 25°C, operating 
temperature, change of input voltage, 
change of load, shock and vibration. 

Series Frequency and Stability 
M1260 Output: (Pin 8.) 

1 MHz - 16 MHz~g2% MOS 
M1259 Output 1: (Pin 8.) 

1 MHz - 8 MHz.:'82% MOS 
Output 2: (Pin 1.) 
2 times frequency in TTL 

M1257 Output 1: (Pin 8.) 

Output: 
MOS: 

1 MHz - 8 MHz:82% MOS 
Output 2: (Pin 1.) 
4 times frequency in TTL 

FREQUENCY: 
As Specified 

LOAD CAPACITANCE: 
200 pf., max. 

PULSE WIDTH, HIGH: 
(.5/fo) -10 ns., min. 

PULSE WIDTH, LOW: 
(.5/fo) -10 ns., min. 

RISE TIME (TA): 

10 ns., max., 
FALL TIME (TF): 

10 ns., max. 
ZERO LEVEL (LOW): 

0.45 V, max. 
ONE LEVEL (HIGH): 

(Vcc - 0.5V) min. 

TTL: 
SYMMETRY: 

55/45 @ 1.4 VDC 
(M1259, M1260) 
60/40 @ 1.4 VDC (M1257) 

RISE AND FALL TIME: 
10 ns. maximum from 0.5 to 
2.4V 

"0" LEVEL, SINKING 16 MA: 
+O.4V 

"1" LEVEL, SOURCING 400 
MICROAMp, MIN: 2.5V 
LOADS: 

10 TTL loads 

RlFELECTRONICS CORP. 10 COMMERCE DRIVE, NEW ROCHELLE, N.Y. 10801 
(914) 576-6570 FAX (914) 576-6204 
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2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

GUARANTEED 
/ mF CRYSTAL CLOCK OSCILLATORS CMOSITTL 

1 KHz to 125 MHz WITH TTUCMOS OUTPUT, ENABLE/DISABLE AND TRISTATE 

HCMOS OSCILLATORS FIXED, TRISTATE, ENABLE/DISABLE 1 KHz to 125 MHz 
• FIXED FREQUENCY-

M1280 (OIL) and 81280 (8urface 
Mount) are HCM08, also capable of 
driving TTL. 

Fixed Frequency 

Surface 
OIL Mount 

Series Series 

M1280 S1280 

M1281 S1281 

M1282 S1282 

M1283 S1283 

M1284 -

ELECTRICAL SPECIFICATIONS 

Frequency Range 

Input Voltage 

Input Current 
10 MHz and Below 
10.1 to 25 MHz 
25.1 to 50 MHz 
50.1 to 75 MHz 
75.1 to 125 MHz 

Maximum TTL Loads 

Output Levels 
"0" Level, TTL or CMOS 
"1" Level 

TTL 
CMOS 

Rise and Fall Times 
TTL, from 0.8 to 2.4 V 
CMOS, 15 pf, 20 to 80% 

30 pf, 20 to 80% 

Power 
Supply 

'. 

• ENABLE/DISABLE-
M1290 and 81290 are HCM08, 
same as the M1280 and 81290 
except for Enable/Disable function 
on Pin 1. When Pin 1 is floating or 
"1", the output is normal. When Pin 
1 is returned to "0", the output goes 
to a hard "0". 

Enable/Disable 

OIL 
Series 

M1290 

M1291 

M1292 

'M1293 

M1294 

Surface 
Mount 
Series 

S1290 

S1291 

S1292 

S1293 

S1294 

OIL Package 

1 KHz to 125 MHz 

5 V ±10% 
5 V ± 5% (above 75 MHz) 

10 rna. 
15 rna. 
30 rna. 
40 rna. 
60 rna. 

10TTL 

0.4 V, max. 

2.4 V 
Vc-O.4 V 

5 ns 
4 ns 
3 ns (> 75 MHz) 
6 ns «75 MHz) 

TRISTATE. 
ENABLE-DISABLE 
"ONE" OR "ZERO" 

~ 

,.. 

OIL 
Series 

M3290 

M3291 

M3292 

M3293 

M3294 

• TRISTATE-
M3290 and 83290 are HCM08, 
same as the M1280 and 81290 
except for the Tristate function on 
Pin 1. When Pin 1 is floating or "1", 
the output is normal. When Pin 1 is 
returned to "0", the output is tri
stated (high Z). 

Tristate 

Surface 
Mount 
Series Stability 

S3290 .01% 

S3291 .0025% 

S3292 .005% 

S3293 .05% 

S3294 .1% 

Surface Mount Package 

80 KHz to 66 MHz 

Same 

Same 
Same 
Same 
Same to 66 MHz 

Same 

Same 

Same 
Same 

Same 
Same 
-
Same 

To adapt Fet probe to receptacle 
use Tektronix Part #t03·0164·00. TEST CIRCUIT FOR ALL UNITS 

To connect output to scope use 
Tektronix Part #131-0258-00 (receptacle) 

mFELECTRONICS CORP. 10 COMMERCE DRIVE, NEW ROCHELLE, N.Y. 10801 
(914) 576-6570 FAX (914) 576-6204 
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2300 CRYSTALS. OSCILLATORS. CRYSTAL & PIEZOELECTRIC FILTERS 2300 

GUARANTEED mF CRYSTAL CLOCK OSCILLATORS CMOSITTL 
1 KHz to 125 MHz WITH TTL/CMOS OUTPUT, ENABLE/DISABLE AND TRISTATE 

HCMOS OSCILLATORS FIXED, TRISTATE, ENABLE/DISABLE 1 KHz to 125 MHz 

JITTER-
The jitter of the negative transition with respect to the 
positive transition has a standard deviation of less than 100 
picosec. 

STARTING TIME-
Less than 5 ms after application of the supply voltage. 

POWER SUPPLY RAMP-
Will operate properly with ramping input supply voltage. 

CONNECTIONS 

PIN 1. 

PIN 7. 

PIN 8. 

PIN 14. 

HOW TO ORDER: 
For Part Number ... Add frequency to the 
Series 

For example: 
Series S1200, .01% 10 MHz frequency 

"x/ 
S1200-10M 

M1280, S1280 

NOT USED 

ml=ELEGTRONIGS GORP. 

SYMMETRY 
TTL Load, 1.4 V threshold: 
CMOS Load, 50% fo Vc: 

40160 
40160 

or better 
or better 

INPUT REQUIREMENTS FOR PIN 1.: 

"1" 

Fixed Frequency (M1280, S1280) Not connected 
internally 

EnablelDisable (M1290, S1290) or 
Tristate (M3290, S3290) 

"1" or On 

"0" or (Disable or 
Tristate 

Pin 1 may float or 2.4 V min., 
sourcing 400 microamp 
Pin 1 requires 0.4 V, 
sinking 400 microamp 

M1290, S1290 Enable/Disable 
M3290, S3290 Tristate 

Floating or "1": Oscillator runs 
Ground or "0": Disable or tristate 

Ground and Case 

Output 

+ 5VDC 

LEVEL 

"0" 1.4V 
~ __ ... j0.4V 

k--40-60%~ 
TTL 

(at 1.4V) 

WAVEFORMS 

10 COMMERCE DRIVE, NEW ROCHELLE, N.Y. 10801 
(914) 576-6570 . FAX (914) 576"6204 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1391 
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IDF 
GUARANTEED 

VOLTAGE CONTROLLED CRYSTAL 
OSCILLATOR (VCXO}e1 MHz to 67 MHz 

VOLTAGE CONTROLLED OSCILLATORS 1 MHz to 66 ·MHz 

Generates a TTUHCMOS frequency output which is con
trolled by in input voltage. The end-point frequency/voltage 
parameters are defined, as is the center frequency voltage 
range, which is necessary for the VCXO to operate in a 
closed loop. 

• CAPTURE RANGE---
The Frequency-Capture range is equal to the Center
Frequency ± the Frequency Deviation, because every 
MF VCXO is ATE-tested to meet the Frequency-Deviation 
over the temperature range. It is not necessary to reduce 
the capture range by the stability. 

USES 
• To generate a clean signal from a phase-varying signal 
• To multiply a frequency by an integer 
• To detect the frequency modulation of an incoming signal 

Control Frequency 
Model Voltage Deviation 

M2001 .3 to 10 V * ± 175 ppm 

M2002 .3t04V * ± 75 ppm 

M2003 .3t010V * ± 175 to 300 ppm 

M2004 .3t04V * ± 125 ppm 

M2005 **1.0t04 V * ± 75 to 300 ppm 

M2006 Ot05V * ±150 ppm 

M2007 * * * 0.5 to 4.5 V * ± 125 to 250 ppm 

'Frequency Deviation Guaranteed over all temperature range 
* * Designed for use with MC4044 
* * *Designed for use with 74HC7046 

Operating Temperature: 0 to 70 deg C 
Supply Voltage: + 5 volts 
Output: TTL or CMOS 

HOW TO ORDER: 

For Part Number ... 

Guaranteed 
Capture 
Range 

± 175 ppm 

± 75 ppm 

± 175 ppm 

± 125 ppm 

± 75ppm 

± 150 ppm 

± 125 ppm 

Add frequency to the Series M2001-M2004 
CONNECTIONS 

For example: 

Control V 
at Center 

Frequency 

2.5to 5.0 

1.3t02.3 

2.5 to 5.0 

1.3t02.3 

1.B to 3.0 

1.Bt02.5 

Pin 1. Control Voltage 
Pin 7. Ground Series M2002 10 MHz frequency 

~/ 
Pin B. Output 
Pin 14. + 5 Volts 

M2002-10M 

TEST PROGRAM 
All M F Electronics VCXO's are tested on the MF VCXO test program, which tests the deviations automatically for e.ach 

input voltage and frequency deviation. 

We are proud to offer you this program, which can be run on an XT PC, using two add-on boards, and an IEEE 488 
controlled frequency counter. Please inquire about this free program. 

IIFELECTRONICS CORP. 10 COMMERCE DRIVE, NEW ROCHELLE, N.Y. 10801 
(914) 576-6570 FAX (914) 576-6204 

A·1392 For manufacturers' sales offices. see yellow pages EEM 1991 
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GUARANTEED mF ECl CRYSTAL CLOCK OSCillATORS 
10 MHz TO 325 MHz 

ECl OSCillATORS 
MF ECl oscillators are available in 10K and 10KH logic, 
with complementary outputs, and in the three most accep
ted pin-outs. All are made in the standard OIL package in 
frequencies from 10 MHz to 325 MHz. Frequency toler
ances from .1% to 25 ppm include all effects of voltage, 
load and ageing. 

• The Series M1400, M1500 have single outputs and the 
M2400, M2500 have dual-complementary outputs. They 
use 10K logic and have a frequency range of 10 KHz to 125 
HMz. 

Connections "A" 

Single Complementary 
Frequency Range of Output Output 

Series Series Stability Frequency 

M1400 M2400 ±.01% 

M1410 M2410 ±.02% 10 KHz 

M1436 M2436 ±.1% to 

M1444 M2444 ± .0025% 325 MHz 

M1445 M2445 ± .005% 

Connections "8" 
M1500 M2500 ±.01% 

M1510 M2510 ±.02% 10 KHz 

*M1536 *M2536 ±.1% to 

M1544 M1544 ± .0025% 325 MHz 

M1545 M2545 ±.005% 

* Superior symmetry 45/55 

• The Series M1600, M1700 have single outputs and the 
M2600, M2700 have dual-complementary outputs. They 
use 10 KH logic and have a frequency range of 10 KHz to 

Connections" A" Connections "8" 

10 KHz to 250 MHz 

"1" 
LEVEL 

"0" 
20% 

TIMES WITHIN 1ns. 

/ 
- "1" LEVEL 

"0" 
LEVEL 

Waveforms 
One waveform on series M1400-M1445 
Both waveforms on series M2400-M2445 
Outputs must be loaded with 50 ohms to - 2 V or 

270 ohms to - 5.2 V. 

325 MHz. These oscillators all have case tied to electrical 
ground. 

Connections "c" 
Single Complementary Single Complementary Single Complementary 
Output Output Output Output Output Output Frequency 
Series Series Series Series Series Series Stability 

M1600 M2600 M1700 M2700 M1800 M2800 ±.01% 

M1610 M2610 M1710 M2710 M1810 M2810 ±.02% 

M1614 M2614 M1714 M2714 M1814 M2814 ±.05% 

M1615 M2615 M1715 M2715 M1815 M2815 ±.1% 

M1644 M2644 M1744 M2744 M1844 M2844 ±.0025% 

M1645 M2645 M1745 M2745 M1845 M2845 +.005% 

CONNECTIONS "A" Connections "8" Connections "c" Connections 

Pin 1. Not used in Single Output or 
Used for Complementary Output (same termination as Pin 8.) 

Pin 7. Electrical Ground Electrical Ground -5.2 V (Vee) 

Pin 8. Output (requires termination of Output (requires termination of Output (requires termination of 
270 ohms to Pin 1 or 50 ohms to 270 ohms to Pin 7 or 50 ohms to 270 ohms to Pin 7 or 50 ohms to 
-2V) +3V) -2V) 

Pin 14. -5 Volts +5 Volts Electrical Ground 

Operating Temperature: 0 to 85 deg, measured at case 
Input Voltage: 4.75 to 5.25 volts 

Output levels: Standard ECl levels for 10 K or 10 KH 

"NEW" -M1900 has enable/disable feature. 

IIFELECTRONICS CORP. 10 COMMERCE DRIVE, NEW ROCHEllE, N.Y. 10801 
(914) 576-6570 FAX (914) 576-6204 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1393 



SUPER TIME SAVER! 

Do you work with ICs? Do you have trouble finding the 
IC you need? Are you sick and tired of sifting through 
dozens of manufacturers' data books? Do you have 

trouble comparing one set of specs to another? Are you sick 
and tired of wasting time? 

Do we have good news for you! Get your hands on the latest 
annual copy of the IC Master. The Master will save you both 
time and money. Here's how. 

The Master lists every single IC you can buy. Better yet, the 
Master lists ICs by function. You know what you want to do. 
The Master tells you who makes what for what you want to do. 

There's more! The Master lists every known alternate source to 
every integrated circuit. If somebody makes a substitute for an 
IC, the Master tells you. And fast! 

Want to fmd a custom or semicustom IC? The Master tells you 
who the manufacturers are, what their capabilities are, and 
what design tools you need. 

Looking for a distributor or a local sales office? The Master 
tell~ you where they are. Got a technical problem? The Master 

tells you who to call. Can't figure out a part number? The 
Master tells you how the part number systems work. 

There's more! The Master has a section on microprocessor 
development tools with complete performance parameters. 
There's another section on programmable logic devices giving 
you everything from output configuration to PLD development 
systems. 

Want to know if there's an application note available on a 
given part? The Master tells you! 

If your question has anything to do with integrated circuits, you 
need the IC Master. Subscribe now by calling (516) 227-1314. 
Ask for Marie -Botta. Tell Marie you need the Master now. 

If you prefer, write to Marie, Hearst Business 
Communications, 645 Stewart Ave., Garden City, NY 11530. 
She'll mail you the IC Master subscription form right away. 

And, if you tell her you saw it in the 1991/92 EEM, she'll take 
$10 off the subscription price! 

Ie MASTER 
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FREQUENCY SYNTHESIZERS 
HIGH PERFORMANCE OSCILLATORS 

1013 MHz HELICAL *1 vs 100 MHz HELICAL +2 AS REFERENECE 

RFto 23GHz 
.~[hP~l~3.~'.~A~C'~"~'.~"T'OO~.~'+~.~HZ~2~5~Oc~t~19.~.~1~3'~I.~'5~1-~'~3'~27~:4S 

-1.1+--+---+------1I----+----+-------1----l 
-2. H-.--+---+------1I----+----+----I----l 

• 1 Hz resolution at all frequencies. -3. t---'-'I.-.---+---+------1I----+----+-------1----l 

• No phase pops.;:. 
• 1 f.Lsec switching "' ..... ' ... "",.. 

Micronics' new "M-line" of modular frequency 
synthesizers utilizes proprietary functional topo
logy and integrated microwave structures to 
provide users with a new price/performance 
standard. In addition, application-specific syn
thesizers can be configured with minimal N.R.E. 

A wide array of synthesizer configurations 
(from RF to 23 GHz, with standard frequency 
resolutions of 1 Hz, 1 KHz, 100 KHz, 125 KHz, 
and 1 MHz) are available, thanks to modular 
design and Micronics' vast selection of micro
wave components. 

The modules are configured for either vertical 
or horizontal mounting. A complete four-module 
microwave synthesizer with 1 Hz resolution 
stacks in a 3%" chassis. Circuit boards employ-

,,0 lK 19K lEI0K 1M I"" 
l. (.of) (dBa/Hz] Va -HHz] 

ing surface mount construction are housed in 
cast aluminum modules with filtered intercon
nections to ensure mechanical strength and 
R.F.!. compliance. A daisy-chained ribbon cable 
provides complete power, programming, and 
BITE information. 

Micronics also offers two lines of high perfor
mance oscillators. The HI "Q" Coaxial Phase 
Locked Oscillator series covers the frequency 
range of 800 MHz to 3000 MHz. These units 
provide excellent phase noise performance and 
are ideally suited for use in satellite communica
tion systems. Micronics Dielectric Resonator 
Oscillator series covers the frequency range of 
3 GHz to 18 GHz. These units are available as 
either free running or phase locked. 

MICRQNICS 
TECHNOLOGY INC. 

7 Alexander Place, Glen Cove, NY 11542 
Phone (516) 759-5600· Fax: (516) 759-5603 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1399 



Hearst 
Engineering 
Software 

ICMASD ... IC Alternate 
Source Directory 

The all new 1991 version of the world famous 
Alternate Source Directory is now available in floppy disk form 
for your IBM XT & AT and 100% compatible personal computer'with hard drive. 

The 1991 ICMASD contains the more than 180,000 listings that appear in the 
Alternate Source Directory Section contained in Volume Two of the printed version of 
the 1991 IC Master ... plus additional discontinued parts. The database includes 
complete vendor addresses and phone numbers. 

You can personalize the ICMASD for your application. The program allows you to 
add comments, up to 20 digits long, to each listing. These comments can be part 
numbers, prices, or any information specific to your needs. You may also add, delete 
and/or discontinue devices! 

For greater flexibility the base number search feature enables you to access parts by 
base number, i.e., the device number stripped of prefixes and suffixes. You don't need 
to know the manufactures codes to call up any of the alternates to these devices. 

The 1991 ICMASD is fast, convenient and very user friendly! 

Complete program documentation is included. When ordering, be sure to specify if 
you want the 1991 ICMASD on three, double-sided, double-density disks OR on one 
high-density disk. 

For immediate delivery you can order the 1991 ICMASD at $179.50* simply by 
charging your Visa or MasterCard credit card. To place your order or for more 
information, call or write: 

Marie Botta 
Hearst Business Communications 
645 Stewart Avenue 
Garden City, New York 11530 
516-227-1314 • Fax: 516-227-1901 

* Please add sales tax in NY, MA, IL, and CA Prices valid in USA only, 

Published Annually 
in March 
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MONITOR PRODUCTS COMPANY INC. 

HYBRID REDUCED SIZE TEMPERATURE COMPENSATED CRYSTAL OSCILLATORS 
*~requency Frequency 

Range . Stability 

39kHZ TO 22.0 Mhz 

5.0Mhz TO 24.0 Mhz 

5.0Mhz TO 10.0 Mhz 

Temperature 
Range Deg. C. 

-40 to 60 
-40 to 85 opt. 

Temperature 
Range Deg. C. 

Ot050 

"Output 
Waveform 

HCMOS 

HCMOS 

"Output 
waveform 

SINEWAVE 

Size 
LxWxH in • 

0.9xO.6xO.4 
14 pin dip 

Size 
LxWxHin. 

2.0x2.0x4.0 

Input 
Voltage 

12-15VDC 
5 VDC opt. 

8.5-16 VDC 

Input 
Voltage 

12 -15VDC 

M.P'C. Part 
Number 

7285 

7298 

M.P'C. Part 
Number 

1224 

'Consult Factory for Other Available Frequencies "Other Optional Outputs Available MONITOR PRODUCTS COMPANY INC. 
Designers and Manufacturers of Frequency Coqtrol Devices Since 1927. 502 VIA DEL MONTE. OCEANSiDE CA 92054 

PHONE # (619) 433-4510 FAX # (619) 434-0255 
EAST COAST SALES OFFICE: PHONE# (904) 725-4384 FAX# (904) 725-4584 

MONITOR PRODUCTS TCXO's & OVEN CONTROLLED OSCILLATORS 

For manufacturers' sales offices. see yellow pages EEM 1991 



CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

MONITOR PRODUCTS COMPANY INC. 

Your Expert Source For Frequency Control for Over Half a Century 

• Over 200 Standard TCXO Designs 

• 62 Years of Frequency Control Engineering Excellence 

• Custom Designs Are Our SpeCialty, Fax Us your Requirements 

• In-House Engineering, Manufacturing and Screening 

TCXO'S VCXO'S 
Monitor Products manufactures TCXO oscillators with frequency 
VS. temperature tolerances down to ± 0.1 ppm. When it comes to 
special packaging, low phase noise, demanding environments, 
Monitor's 62 years of frequency control experience cannot be 
matched in the industry. 

If cost is your major consideration, choose one of our economi
cal 7400 series TCXO units. 

Whatever your critical requirements are, call Monitor Products 
to solve your TCXO requirements. 

Many of our TCXO units can incorporate VCXO capabilities. 
VCXO oscillators are available with frequency pull of up to 
± 100ppmlvolt. 

OVEN CONTROLLED OSCILLATORS 
New design and manufacturing techniques enable us to provide 
our customers with frequency tolerances as tight as ± 1 x 10-9 in 
standard 2by 2 inch designs. The price for such stability is one of 
the lowest in the industry. 

HI-REL MILITARY OSCILLATORS 
Thousands of our hi-reliability oscillators performed flawlessly in 
the Gulf war. We have the experience, we have the capability, 
and we have the design expertise to provide our customers with 
reliability second to none. 

HI-REL CRYSTALS 
The heart of your hi-rei oscillator deserves the best. Call us to 
design a precision cut crystal for your application. Our hi-rei 
crystals are available with vacuum or back filled hermetically 
sealed packages. 

CLOCK OSCILLATORS/CRYSTALS 
Monitor Products maintains one of the largest stock of clock 
oscillators and crystals nationwide. Our newest SM-990 series is 
the smallest true hermetic sealed oscillator in the industry, utiliz
ing ceramic case and glass seal. 

MONITOR PRODUCTS COMPANY INC. 
502 VIA DEL MONTE· OCEANSIDE, CA 92054 

WESTERN PHONE: (619) 433-4510 EASTERN PHONE: (904) 725-4384-
WESTERN FAX: (619) 433-0255 EASTERN FAX: (904) 725-4584 

Designers and Manufacturers of Frequency Control Devices Since 1927. 

MONITOR PRODUCTS TCXO's &VCXO's CRYSTALS & CLOCK OSCILLATORS Mp ONdlTOtR ro uc s 
EEM 1991 For manufacturers' sales offices, see yellow pages 



·MILLION INVENTORY TO SERVE OUR CUSTOMERS 

SELECTED OSCILLATORS AVAILABLE UNDER $1.00 
For digital and microprocessor controlled applications, Monitor's 970 Series Clock Oscillators 
are the pacesetters to rely on for stable signal generation. 

Hermetic Seal Low Cost 
low R.F. Radiation Proven Reliability 

TTL, CMOS, HCMOS, ECl Special Outputs 
Environmental Protection 

FULL SIZE OSCILLATORS HALF SIZE OSCILLATORS 

. 815"Max. 
~ 120.7) ---I.2WMax . 

Resistance W='Id ........ ~~ . ~ul 
.175"Min·I - ~.015"MFn. 

14.S) r (38) 
600'" .018"Max.· 

Dimensions in inches and (mm) . 
Surface Mount Available, 
'J' Lead, Gull Wing and 

Glass Epoxy Base. 
Solder Dtp 

~IS2)--;;~(:1 
Pin 1 Pin 7 .30" .SIS"Max. DIilli Pin 14 PinS 17,;,6) 113.1) 
<9-8--" ..... . . 

PIN CONNECTION 
#1: N.C. #8: OUTPUT 
#7: GND #14: + 5Voc 

4 PRODUCT FAMILIES 

250 KHz -100 MHz 

MOST COMMONLY USED FOR 
MICROPROCESSOR CLOCK 
SIGNAL APPLICATIONS 

12 PRODUCT FAMILIES 

500 KHz - 100 MHz 

DUAL OUTPUTS & TRISTATE 
AVAILABLE 

MOST COMMONLY USED IN LOW 
CURRENT AND HIGH DENSITY 
APPLICATIONS 

. 44" (11.2U I 
.53 MAX--.J 

(13.5) 

TTl/LSTTL CLOCK OSCILLATORS TO 100 MHZ 

TTL 970T 
lSTTl970l 

TYPICAL OUTPUT WAVE SHAPE 

'r " 
CMOS/HCMOS LOCK OSCILLATORS TO 100 MHZ 

HCMOS 970H 
TYPICAL OUTPUT WAVE SHAPE 

-+ +

'r 
ECl CLOCK OSCILLATORS TO 200 MHZ 

.81S"Max. 

" 

PIN CONNECTION' 
# 1: RESET OR N.C . 
'#4: GND 
#5: OUTPUT 
#8: +SVoc 

~ (20.7) ---I .27S" 

~rri 
-- -80% 

3 PRODUCT FAMILIES 

30 MHz - 200 MHz 

MOST COMMONLY USED IN HIGH 
SPEED GRAPHICS APPLICATIONS. 

MONITOR PRODUCTS COMPANY INC. 

.17~'~~inI ---r.015"Min. 
( ) 600" .0IS"Max. (.38) 

1-(IS 2)~'''1.46) 

@·11-8-<t -I Pin 1 Pin 7 .30" .515"Max. 
Pln14 PinS (7,;,6) (13.1) 
<9-8----44 ..... " ECl 970E TYPICAL OUTPUT WAVE SHAPE 

502 ViA DEL MONTE, OCEANSIDE CA 92054 
PHONE # (619) 433-4510 FAX # (619) 434-0255 

EAST COAST SALES OFFICE: PHONE# (904)725-4384 FAX# (904) 725-4584 
Designers and Manufacturers of Frequency Control Devices Since 1927. 

MONITOR PRODUCTS 970 SERIES· CLOCK OSCILLATORS 

A·1404 For manufacturers' sales offices, see yellow pages EEM 1991 
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Standard Operating Temperature Range: oDe to 70D e, except 970TX Family (0 0 to 50 De only) 

Highest Tolerance Available: ± 25 PPM @ 25°e AOL: .65 Standard (MIL-STD-105) 

Product Frequency Standard Output 
Family Range Frequency Symmetry 

Stability 

970T 250 KHz - 100 MHz ± 100 ppm SO/SO ± 10% 
(TIL} ( 01%) ±S% Avail 

970TX 9.9 MHz - 24.0 MHz ±5 ppm 50/50 ± 10% 
(Tight ( OOOS%) 
Tolerence} 

975T 500 KHz - 70 MHz ± 100 ppm SO/SO ±IO% 
(1/2 Size} (01%) ±5% Avail. 

970l 4 MHz - 80 MHz ±IOOppm 50/50 ±5% 
(lSTTl} (01%) 

970CX 9.9 MHz - 24.0 MHz ±5 ppm 50/50 ±10% 
(Tight (005%) @1.4Vr 
Tolerence 
CMOS) 

970H SOD KHz - 70 MHz ±100ppm 50/50 ±S% 
(Hi-Speed (01%) 
CMOS} 

975H 500 KHz - 70 MHz ±100ppm 50/50 ±S% 
(1/2 Size) (01%) 

970HD 1.8 MHz - 70 MHz ±100ppm 50/5O:rS% 
(Oual Output (01%) 
HCMOS) 

970HHT 1.5 MHz -100 MHz ± 100 ppm 50/50 ±5% 
(Tristate (01%) 
High Enable 
CMOS Input) 

970HTT 1.5 MHz -70 MHz ±100ppm 50/50 ±S% 
(Tristate (01%) 
High Enable 
TTL Input) 

970HHTX 1.5 MHz - 70 MHz ±100ppm 50/50 ±5% 
Heavy load (01%) 
Tristate) 

970HTIX 1.5 MHz - 70 MHz ±100ppm 50/50 ±5% 
Heavy load (01%) 
Tristate) 

975HHT 1.5 MHz - 70 MHz ± 100 ppm ·50/50 ±S% 
(Tristate (01%) 
High Enable 
CMOS Input) 

975 HTT 1.5 MHz-70 MHz ± 100 ppm 50/50 ±5% 
(Tristate (01%) 
High Enable 
CMOS Input) 

975HTTX 1.5 MHz - 70 MHz ±100 ppm 50/50 ±5% 
(Heavy load (01%) 
Tristate) 

975 HHTX 1.5 MHz - 70 MHz ±100ppm 50/50 ±5% 
(Heavy load (01%) 
Tristate) 

970EAG 30 MHz - 200 MHz ±100 ppm 50/50±10% 
(ECl) (.01%) 

970EB 30 MHz - 200 MHz ±100ppm 50/50±10% 
970EC (ECl) (01%) 

MONITOR PRODUCTS COMPANY INC. 
502 VIA DEL MONTE, OCEANSIDE CA 92054 
PHONE # (619) 433-4510 FAX # (619) 434-0255 

TR and TF 
(Max) 

ISnS 2S0 KHz - 3.S MHz 
IOnS 3.S MHz - 20 MHz 
6nS 20 MHz - 80 MHz 

30nS Max 

IOnS Max 

IOnS Max 

30nS Max 

IOnS Max 

IOnS Max 

IOnS Max 

IOnS Max 

IOnS Max 

IOnS Max 

IOnS Max 

IOnS Max 

IOnS Max 

IOnS Max 

IOnS Max 

2nS Max 

2nS Max 

EAST COAST SALES OFFICE: PHONE# (904) 725-4384 FAX# (904) 725-4584 

"0" Level 
(Max) 

+ O.4V 

+ O.4V 

+ O.4V 

+ O.5V 

+ 1.0V 

+ 0.5V 

+ O.5V 

+ O.5V 

+ 0.5V 

+ O.SV 

+O.5V 

+ O.SV 

+ O.5V 

+ 0.5V 

+ 0.5V 

+ 0.5V 

+3.2V 

-1.60V 

Storage Temperature Range -55°C to + 125°C 

"1" Level 
(Min) 

+ 2.4V 

+ 2 4V 

+2.4V 

+ 2.4V 

+ 12V 

+ 4.5V 

+ 4.5V 

+ 4.5V 

+ 4.5V 

+ 4.5V 

+ 4.5V 

+ 4.5V 

+ 4.SV 

+ 4.5V 

+ 4.5V 

+ 4.5V 

+4.0 V 

-1.00V 

Input Voltage Output 
Current (Max) Load 

5V ± 10% 10 TTL 
70mA 2S0 KHz-3.19 MHz Gates 
30mA 3.2 MHz-24.9 MHz 
SOmA 25 MHz - 80 MHI 

5V ± 10% S TTL 
20mA Max Gates 

5V ± 10% 5 TTL 
SOmA Max Gates 

5V ±IO% 4-25 MHz 
30mA Max 10 LSTTL 

25-50 MHz 
5 LSTTL 
50-80 MHz 
3 TTL 

5V ±1O% CMOS 15 pi 
20mA Max 

5V ±IO% CMOS 
20mA Max CL 20 pi 

5V ±10% CMOS 20pl 
15mA Max 

+5V ± 10% CMOS 20pl 
30mA Max 

SOmA Max CMOS 20pl 
or 10 TTL 
Compatible 
Gates to 50 MHz 

SOmA Max CMOS 20pl 
or 10 TTL 
Compatible 
Gates to 50 MHz 

SOmA Max CMOS 50pl or 
10 TTL Compatible 
Gates to 50 MHz 

SOmA Max CMOS SO pi or 
10 TTL Compatible 
Gates to 50 MHz 

SV ±10% CMOS 20 pi or 
SOmA Max 10 TTL Compatible 

Gates to SO MHz 

5V ±10% CMOS 20 pi or 
SOmA Max 10 TTL Compatible 

Gates to SO MHz 

5V ±10% CMOS 50pl or 
SOmA Max 10 TTL Compatible 

Gates to SO MHz 

5V ±10% CMOS SOp! or 
50mA Max 10 TTL Compatible 

Gates to 50 MHz 

+SV±10% 330 ohms 
60mA Max 

- 5.2V±10% 50 ohms 
60mA Max . 

MONITOR 
Products 

EEM 1991 For manufacturer.s' sales offices, see yellow pages 
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SELECTED CRYSTALS AVAILABLE FOR 28 CENTS 

~-.r 

--f 
. S'V1N 

.",+n "r 
(.43) u~ 

~"'" (4.1) 

e.e ~ 
~ 

L .• ,.. J 
1(11.0)1 

Optional3rd Lead Available ,5" (12,7) MIN 

" Resistance Welded 

MPC Frequency 
Part /# Range 

MM-38 23,0 KHz -120,0 KHz 

MM-39 3,579 MHz - 25,0 MHz 

MM-18/49 1,0 MHz - 24,0 MHz 2 
(Fundamental) 
24,0 - 170,0 MHz 
(Overtone) 

MM-80 3.5 MHz - 30,0 MHz 
(Fundamental) 
30,0 MHz - 170,0 MHz 
(Overtone) 

MS-49 3.579 MHz - 50,0 MHz 

Ml,49 3,5 MHz - 25,0 MHz 
(Fundamental) 

25,0 MHz - 75,0 MHz 
(3rd Overtone) 

MM-33151 245 KHz - 4,0 MHz 

MM-38 
,12" (3,0) 

H 

(8.1) 

-t 
.39"Min. 

Q-:!:. 

.011"..i.i (9.9) 

(.28) ll~ 
-II ~.04" 

I (1.0) 

ML-49 

~ .303"Max. 
(7.7) 

,- ---I--

.S"Min . 
(12.7) 

(g.~~)1r- ~ _---''---_ 
----.J(~~J_ 
G::::£) 
~ I i~~; I 

MM-39 

MS-49 

.12" (3.0) 

H ,----
.39"Max. 

(9.1) 

-+ 
,39"Min. 

.011" ii" (9,9) 
(.28) --L 

-11-.04" 
(1.0) 

Height Options 

A ~, 157" (4.0) 
B ~ ,141" (3,6) 

5TT2'M". 
(5.1) 

(o~;; _S"MIOIA)( 8 ) 
(12.7) 

U~ 
(ft, .. 

----(4.9 

• • 
~ I i~) I 

MICROPROCESSOR CRYSTAL CHARACTERISTICS 

ESR OHMS 

MM-80 Dimensions 
in inches and (mm) 

~ .33S!MAX 
(8.5) 

.- , -+--1 
·.5" MIN 

(12.7) 

'~!~:1r-~ ___ k.L-_ 
;~~f-l ~--+L.'3" 
'~~ (3.3) 

1.----.1 f 
,.32" (8.1>! .100" (2.5) 

MM-33/MM-51* qT 
.n5" 

.~ + 
m;--+-a".' O~ (12.3) 

. . T
(8.9) 

-----L-

1
_,760' ___ 1 

(19.3) 

Optional3rd Lead Available ,5" (12,7) MIN 
"Resistance Welded 

Drive Shunt 
Stability (Max) Level (Max) Capacitance (Max) 

±50 ppm 40K OHMS 100 !NY Upf 
-10°C to 60°C 

±50 ppm 40K OHMS 100 !NY 7,Opf 
-fOoC to 60°C 

±50 ppm' 1,0 MHz 3000 OHMS 1,Omw 1.0 pf 
-20°C to 70°C 3,579 -12,0 MHz 100 OHMS 

12,0 - 70,0 MHz 40 OHMS 
70.0 - 170,0 MHz 130 OHMS 

±50 ppm 3,5 MHz 200 OHMS 100 !NY rOpf 
-20°C to 70°C 25,0 MHz 25 OHMS 

130,0 - 150,0 MHz 150 OHMS 

±50 ppm 3,5 - 3,99 MHz 150 OHMS 1.0mw 7,Opf 
-20°C to 70°C 4,0 - 5,99 MHz 120 OHMS 

6,0 - 8,99 MHz 80 OHMS 
9,0 - 11.99 MHz 60 OHMS 

±50 ppm 3.5 MHz 150 OHMS 1.0mw rOpf 
-20°C to 70°C lQ,OMHz 40 OHMS 

25,0 MHz 60 OHMS 

±50 ppm 25,0 MHz 60 OHMS 
-20°C to 70°C 40,0 - 75,0 MHz 40 OHMS 

±50 ppm' 245 KHz - 1.0 MHz 200 OHMS 2,Omw 1.0 pf 
-10°C to 60°C 1,0 -1,8432 MHz 800 OHMS 

1.8432 - 2,0 MHz 500 OHMS 
2,0- 3.0 MHz 400 OHMS 
3.0 - 4,0 MHz 100 OHMS 

load Capacitance: Specify , Below 2MHz stability tolerance is ± 100 ppm 2 Frequency range over 3 MHz are all AT Cut - See MM-38 for lower frequencies 
MONITOR PRODUCTS COMPANY INC. 
502 VIA DEL MONTE, OCEANSIDE CA 92054 EAST COAST SALES OFFICE: PHONE# (904) 725-4384 FAX# (904) 725-4584 
PHONE # (619) 433-4510 FAX # (619) 434-0255 Designers and Manufacturers of Frequency Control Devices Since 1927_ 

MONITQR PRODUCTS MICROPROCESSOR CRYSTALS 

For manufacturers' sales offiCes, see yellow pages EEM 1991 



CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

MONITOR PRODUCTS SURFACE MOUNT CRYSTALS & CLOCK OSCILLATORS 

SURFACE MOUNT CLOCK OSCILLATORS 

NEW SM-990 CLOCK OSCILLATOR 1.5-60 MHz 

Surface Mount Oscillators available in all output formats. See 970 Series Oscillator Characteristics for specifications. 
Not all options available in all product families, check family datasheet or call factory. 

SURFACE MOUNT CRYSTALS 

. DI2" ~ .017" 

~t=- ~~ 
T~.02D' (.5» ~I-L ----.: 

.051" ~ .039" (1.0) ~ .051" 
(1.3) .672" MAX (1.3) 

MPC 

(17.1) 

1--------.1 
.192" (4.9) 
.435 MAX 

(11.D) 

SM-49 

Frequency 

0.435 MAX-------i 
(11.0) I 

Ii' --------------~ , , 
.: 8M : 
: 49 : , , 

r---- .. ---------- -----~ 
I SML ' , ' 
I 49 : 

SMS49 

0.035 ~AX (.088) 

SM-49, SML 49, SMS 49 
Tape & Reel Available 

g -
#4 #3 .16NMax . 

(4.06) 
#1 #2 

. .378" (9.6) 
.41"Max. (10.41) 

(2.54) 

SM-38 
Tape & Reel Available 

SURFACE MOUNT CRYSTAL CHARACTERISTICS 

ESR OHMS 

SM-55 
Tape & Reel Available 

Drive Shunt 
Part 41 Range Stability (Max) Level (Max) Capacitance (Max) 

SM-49 1.0 MHz -150.0 MHz ±50 ppm 3.5 MHZ 200 OHMS 1.0mw 7.0pf 
-20°C to 70°C 24.0 MHZ 20 OHMS 

SMS-49 3.57 MHz - 20.0 MHz ±50 ppm 6.0 MHZ 150 OHMS 1.0mw 7.0 pf 
-20°C to 70°C 6.0 - 10.0 MHZ . 80 OHMS 

SML· 49 3.57 MHz· 75.0 MHz ±50 ppm 3.5 MHz 150 OHMS 1.0mw 7.0 pf 
-20°C to 7Q°C 10.0 MHz 40 OHMS 

25.0 MHz 60 OHMS 

SM-38 32.768 KHz ±50 ppm 40K OHMS 100~ .85 (TYPICAL) 
-10°C to 60°C 

SM-55 3.5 MHz - 50.0 MHz ±100 ppm 3.5 MHz 200 OHMS 100~ 7.0 pf 
-10°C to 70°C 10.0 MHz 60 OHMS 

25.0 MHz 50 OHMS 

Load Capacitance: Specify 'Below 2M Hz stability tolerance is ± 100 ppm 
2 Frequency range over 3 MHz are all AT Cut - See MM-38 for lower frequencies 

MONITOR PRODUCTS COMPANY INC. 
502 VIA DEL MONTE, OCEANSIDE CA 92054 
PHONE # (619) 433-4510 FAX # (619) 434-0255 

lEAST COAST SALES OFFICE: PHONE# (904) 725-4384 FAX# (904) 725-4584 
Designers and Manufacturers of Frequency Control Devices Since 1927. 

MONITOR PRODUCTS SURFACE MOUNT CRYSTALS & CLOCK OSCILLATORS ~Z~IJg~ 
EEM 1991 For manufacturers' sales offices, see yellow pages A·1407 



CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

P.O. Box 630, Yankton, SO 57078 (605) 665-9321 FAX (605) 665-1709 TWX 910'-668-3603 

-tran 
Crystals 
Our new AT strip 
crystals meet the 
growing demand for 
miniaturization of 
packaged crystals 
and surface mount 
oscillators. 

MP-1 ~P 
Fig. 3 

Freq. 1.8432-200 MHz 
Cal: ±.OOS%, 25° C 
Stab: ±.005%, 0° to +70° C 
Co 7.0 pF max 
CL 18 pF std, series 
R1 25-800 Ohm 
Pkgs: HC-18/U, HC-49/U 

ATS-1 Submin. 
Fig. 4 

Freq. 4.0-24.0 MHz 
Cal: ±.005%, 2So C 
Stab: ±.01%, 0° to +70° C 
Co S.O pF max 
CL 18 pF std 
R1 SO-150 Ohm 
Pkgs: cylindrical, 3x9 mm 

Crystal 
Package 
Dimensions 

.317 

Fig. 1 

MP-2~P 
Fig. 1 
1.0-200 MHz 
±.005%, 25° C 
±.OOS%, 0° to +70° C 
7.0 pF max 
18 pF std, series 
2S-8000hm 
HC-33/U, HC-51U 

MMCC-1,-2 
Fig. 4 
32.768 kHz 
±.002%, 2So C 
±.003%, 0° to +50° C 
1.7 pF of max 
12.S pF std, series 
3SKOhm max 
cyl., 3x8, 2x6 mm 

.150 

Fig. 2 

Fig. 3 

Your Partner for Quality, 
Delivery, and Service 
The core of M-tron's business philosophy is the 
further development of synergistic partnerships 
both with existing customers and potential users 
of our high quality, competitively priced products 
worldwide. Through the ongoing communica
tions and transactions, our component develop
ment programs are aimed directly at providing 
you with solutions to your future technology, 
product, and service needs. 

UM-1 SX2050P 
Fig. 5 

7.0-1S0 MHz 4.0-24.0 MHz 
per customer spec. ±.OOS%, 25° C 
per customer spec. ±.01%, 0° to 70° C 
7.0 pFmax S.O pF max 
18 pF std, series 18 pF std 
SO-120 Ohm 50-150 Ohm 
per customer spec. Surface Mount 

ATS-49 Submin. MIL-C-3098 QPL 
Fig. 2 Fig. 1,3 
3.5-20.0 MHz 1.0-61.0 MHz 
±.OOS%, 2So C Per Mil-Std 
±S ppm max/year max ±Per Mil-Std 
7.0 pFmax 7.0 pF max 
per customer spec. Per Mil-Spec 
40-200 Ohm 2S~800 Ohm 

HC-6/U, HC-18/U, 
HC-2S/U, HC-33/U, 
HC-48/U, HC-49/U, 
HC-S1/U, HC-SO/U 

.150 

Fig. 4 

Fig. 5 

A·1408 For manufacturers' sales offices, see yellow pages EEM 1991 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

MH series ... 
M-tron's MH series crystal 
clock oscillators provide state 
of the art HCMOS logic in 
packages HALF the size of 
conventional clock oscillators 
with TTL compatibility and 
enable/disable option. 

MLseries ... 
M-tron's Ml series low power 
CMOS Clock oscillator was 
developed originally as a stable 
time base generator for battery 
powered smart munitions. 
These oscillators use a 32.768 
kHz tuning fork crystal as the 
primary timebase. 

ME series ... 
M-tron's ME series ECl clock 
oscillators provide excellent 
rise and fall times, duty cycle, 
and power supply noise 
rejection. The ME is available 
from 50 to 150 MHz. 

MV series ... 
M-tron's MV series VCXO's 
are HCMOS and TTL compat
ible, with output drive capability 
rated at 10 TTL gates or 50 pF 
HCMOS loads. Pullabilities up 
to ±200 ppm are available. 

Communications 
Components 
M-tron involvement in military 
programs has led to the de
velopment of components for 
local area and wide area real
time data communications. 
Typical of these activities is a 
device involved in an ongoing 
battlefield LAN development 
program which incorporates 
advanced DTMFtechniques. 

Freq. 
Stab:' 
Supply: 
Pkgs: 
Opts: 

Freq. 
Stab.' 
Supply: 
Pkgs: 
Opts: 

Freq. 
Stab.' 
Supply: 
Pkgs: 
Opts: 

Freq. 
Stab.' 
Supply: 
Pkgs: 
Opts: 

Freq. 
Stab.' 
Supply: 
Pkgs: 
Opts: 

Fig. 7 

MS HCMOS VCXOIXO 
Fig. 9 
183 Hz-32.768 MHz 
±100 ppm, 0° C to +70° C 
5.0 VDC ±10% 
Ceramic 6-pin DIP, SMT 
VCXO or XO, tristate 

MHO HCMOS 
Fig. 7 
3.0-25.0 MHz 
±100 ppm, 0° C to +70° C 
5.0 VDC ±10% 
Metal 14-pin DIP, SMT 
Enable/Disable, Dual 0 

MCOCMOS 
Fig. 7 
732 Hz - 12.0 MHz 
±100 ppm, 00 C to +700 C 
5.0 to 15.0 VDC 
Metal 14-Pin DIP, SMT 
Dual output, Dual 0 

MTOTTL 
Fig. 7 
220 kHz-80.0 MHz 
±100 ppm, 0° Cto +70° C 
5.0VDC±10% 
Metal 14-pin DIP, SMT 
Enable/Disable, Dual 0 

MZONMOS 
Fig. 7 
1.75-12 MHz 
+01-200 ppm, 00 to +700 C 
5.0 VDC ±10% 
Metal 14-Pin DIP 
TTL output 2x NMOS freq. 
up to 6 MHz 

,520 

Fig. 9 (Surface Mount Available) 

MV HCMOS VCXO MHO+ HCMOS 

Fig. 7 Fig. 7 

3.0-25.0 MHz 732 Hz-80.0 MHz 

±100 ppm, 0° C to +70° C ±100 ppm, 0° C to +70° C 

5.0VDC ±5% 5.0 VDC ±10% 

Metal 14-pin DIP, SMT Metal 14-pin DIP 

50 - 200 ppm pullability Enable/Disable 

MHHCMOS MEECL 
Fig. 8 Fig. 7 
1.0-70.0 MHz 50-150 MHz 
±100 ppm, 00 C to +700 C ±100 ppm, 0° C to +70° C 
5.0 VDC±10% -5.2 VDC ±5% 
Metal8-pin DIP, SMT Metal 14-pin DIP, SMT 
Enable/Disable Dual 0, reverse supply polarity 

MLCMOS 5918 CMOS 
Fig. 7 Fig. 10 
32.768 kHz 250 Hz - 15.0 MHz 
±1 00 ppm, 0° C to +700 C ±25/:±50 ppm, -20° C to + 70ce 
3.0 to 6.0 VDC 5,8,12, or 15 VDC 
Metal 14-pin DIP, SMT Metal 14-pin DIP, SMT 
+to 2 Hz 

5916 TTL 5917 Gated TTL 
Fig. 10 Fig. 10 
4-20 MHz 4-20 MHz 
±25/:±50 ppm, -20° to +700 C ±25/±50ppm,-20°C to +70° C 
5.0 VDC ±10% 5.0 VDC ±10% 
Metal 14-pin DIP Metal 14-pin DIP 

Enable/Disable (std.) 

Notes: 
t Standard stability 
specs. Tighter specs 
available over 
extended commercial 
and military 
temperature ranges. 

Fig.8 (Surface Mount available) 

Also vailable with L lead, gull lead, butt lead 

(All dimensions are in inches.) Fig. 10 ~·trDn Industries, Inc. P.O. Box 630, Yankton, SD 57078 (605) 665·9321 FAX(605) 665·1709 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1409 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

crystal oscillators 

TCXO, STANDARD 

TCXO, MINIATURE 

TCXO, HIGH FREQUENCY 

TCXO, LOW COST 

"""iD ERiE I® 
MURATA ERIE NORTH AMERICA 

A·1410 

SPECIFICATIONS 

MODEL TC2140·DD 

Features High stability 
Very low aging 

Frequency Range 6MHz to 20Mhz 
Frequency Stability vs. ±0.25ppm 
Temperature Range ooe to +50oe 
Input Voltage D Std. @ 15mA Max. 
& Current (e thru Gavial.) 
Oolput type TStd. 
Aging Rate 0.2ppm/Yl 

Frequency Adjustment Mechanical 
10 Yl Range Minimum 

SPECIFICATIONS 

MODEL TC21Q().DD TC211()'DD 
Requirns only 0.35 cu. In., 

Low cost, +5VDC Features Direct Replacement for operation K1516Senes 
FrequencyRlIIge 6MHzto 24MHz 5MHzto 18MHz 
Frequency SllIbllity Vs. ±2ppm, -40"C to +85°C ± lppm, -20°C to +70'C TemperalilreRange 

InpulVollageI Cunenl C Std. @ 15mA Max. A Std. @ 15mA Max. 
(Bthrufavailab~) 

NStd. OulpulType 
(Harmonics < -2IldBc) 

HStd. 

AgingRale lppmIYR. lppmlYR. 
Electrical Via Ext. POt. Mechanical Frequency Arljuatmenl or control vottage; 10 Yr. Range Minimum 5 Yr. Range Minimum 

MlUre 1 2 

SPECIFICATIONS 

M.ODEL TC217().OO TC218()'OO 
SmaJlPackage 

Ftatures Intemalteq.multi~ier Ve~smallpackageltir 
ltirbetterstabili~with UHfTCXO 
fundamentalc~staL 

Fr~em:y_ 24MHz to l20MHz 120MHz to 500MHz 
FrequencySla~lityVs. 
Temperalilre Range ±lppm, -400Cto+70'C ±5jlpm, -40'Cto +7O"C 

Inpul Voltage I Current B Std. @ 40mA Max. BSU45MAMax. 
(8111IUEavaila~e) (8 thru E ava~able) 

JStd. JStd. 
Output Type (HarmonK:s& (Harmonics & 

SUbharmonK:s < -3IldBc) Subhalmonics < -30dBc) 
AgingRale lppmIYR. 2ppmlYR. 

FreqUIIICY AdjUstment 
MecI1anical; Mechanical; 

5 Yr. Range Minimum 5 Yr. Range Minimum 
Rgure 3 3 

SPECIFICATIONS 

MODEL TC3024AR TC3025AR 
Fealllres LowCosl LowCosl 
FreqiencyRlnge 12.800 to 15.31i!1.4Hz 8.00 to 26.00 MHz 
Frequency Stability Vt ±2.5ppm, ±2.5ppm, 
Temperalllll Raile -3O'C to + 70°C -3O'C to + 70°C 
Input Voltage I Currenl 5VDC, 2mA max. 5VOC, 3mA max. 

OulptilType Sine Sine 
IVp.p, 201<0, IOpf tVp.p, 20Kn, IOpf 

AglngRale ±lppmlYR_ ±lppmlYR. 
FreqlellcyArl~s1menl Int. Trimmer Int.Trimmer 
Agure 4 5 

"""i!IEIh1: I® 
MURATA ERIE NORTH AMERICA 

~ 
0.50 Max.(12.70) Max.[ B 

0. PIN FUNCTION ----r- I I 
.030 Dia~t-1 Output 10.76) Dia. 

2 B+ 
3 Ground 
4 NIC I 

• S Gmund i 0150 )1 
-.-----,- - ,@ 11).-~ 

2.00 s~ 1.000 1 t 
(50.80) q. (25.40) l~'@~ 

.800 
(20.32) 

i 'f -iCV CDi-
0.500)-1, -. ,,1:::-( (12.70) 1.000 

0.500 t 
12.70) 

(25.40) 

~ 0.24 Mfn. . L 
(6.10) 

~ ""1 

I 
O.4SMax. 

111.43) 

LJ.. 
EADS.02d103 

1""\-'(;~17"~:; 

0.100 
12.54) -. 

7 

PIN FUNCTION 
1 Ground 
2 RFOulput 

3 +VOC 
7 Frequency Arlj. Yref 

B NIC 
12 NIC 
14 FreQuency Adj. Input 

0.2416.101 

~ 
0.600 Max. 
(15.24) Max. 

L.L 

8 
e 

~ 0.2jO 15.0BI 
Ref. O~ly 0.600 

(15.24)-
0.79 Mall. 

(20.07) Max. 

FREO. ADJUST 
TOP SURFACE 

~OUT B+~ 

117.7B) GNO GNO -~H 
----,- -0<1+1 

.0300ia. LEAD 
10.761 

TYP. 4 PLACES) 

,-
1.00r 

(2Sr4OJ·700 

L <l> <l> 

PIN FUNCTION 
1 B+ 
2 Ground 

3 Output 
4 Ground 
s Ground 

PIN CONNECTIONS 

1 \ GNO 
2 OUT 
3 +OC 

PIN CONNECTIONS 
1 SNO 
2 OUT 

. L 31 +OC 

--\I"-mlk-1\ 
I---- 1.00 --I 

-(2S.4O) 

dol ~10.375d50 
112.70119.51" 1.47) 

T I p300ia 
-I~ 761 Ola. ---,-

I- .728 ±.112J ,+_ (18.S ±O.3) I 
,%~)ax'lg 

.'97±.I),;r~157j L--1kD2±04-3PlCS 
(S'0±1.~Q4'0) 1 '10.S±0.1-3P1cs) 

464 ±.012 .300 ±.012 
(7.6 ±~ 3 2 {7.6 ±0.3) 

.598 ±.012 
.(1S_2 ±O.3) 

.728 .p.112J 
. (1B.5±0.3U 

.393 Max. 
(10.0 Max.) 

.L-j;'==r-f"=fli1 

.197 ±.D4D J157 ~--I).J.019 0.(3 pi) 
(S.0±1.0) Ip4.0) '1 (O_S) 

.300 ±0.12 
3 2 {7.8 . pO_3) 

.598 ±.012 
(1S.2 ±O.3)· 

2200 Lake Park Dr., Smyrna, Georgia 30080 Tel: (404) 436·1300 Telex: 26·1301 FAX: 404'436-3030 

For manufacturers' sales offices, see yellow pages EEM 1991 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

crystal oscillators 

ocxo, HIGH STABILITY 

PIN FUNCTION 
1 Tu'ning 
2 NfC 
3 Output 

4 Case & Ckt. Gnd. 
5 GndB+ 

-0!l> 1 
'@ @ 2.250 

(57.2) 

~@ ~·~~·l 

~~J (W1) 325(834) 

Ll925 
(3OA) 

2.250 
(57.2) 

Fig. 1 

DCXO, SINGLE CHIP 

DCXO, HIGH STABILITY 

"""in ERIE I® 
MURATA ERIE NORTH AMERICA 

EEM 1991 

"""in ERIE I® 
MURATA ERIE NORTH AMERICA 

SPECIFICATIONS 
MOOEL OC2500·00 0C2520·00 OC2530·00 OC2540·00 

"SC" or "IT" Cut Crystal Miniature Pkg. 
Fealures Low Profile Oven For Fast Warm·Up VHF Frequency Low Power 

Low Phase Noise Consumption 
Frequency I MHz to 20MHz 5MHz to 15MHz 50MHz to 400MHz 6MHz to 20MHz Range 

15VOC F Std. 15VDC 10.0VDC 
Input Vollage 1.5W @ 25°C Typ. 3W @ 25°C Typ. 3.OW @ 25°C Typ. 0.3W @ 25°e Typ. 
and Power 4W Max. 15WMax. 9WMax. 0.6W Max. 

@ Turn·On @ Turn·On @ Turn·On @ Turn·On 
Oulpul Type TTL + 7 dBm into 500 +3 dBm into 500 TTL 
Electronic Freq. Control ±1.0ppm min. ±lx10" ±3ppm ±5ppm and Freq. VS. for 0±5v for 0±5v 
VoHage Slope Negative Negative Mechanical Mechanical 

Temperature Slability ±lx1o-' ±5x1o-' ±lx10" ±2x10" 
- 20°C to + 700e - 40°C to + 75°C - 20°C to + 70°C - 20°C to + 500e 

Aging 2x10"/DAY 5x10'''/DAY 1x10-8IDAY 3x10"/DAY 
Package 2.25x2.25x1.00 2.0x2.0x4.0 2.0x2.0x4.0 1.5x1.5xO.75 
Figure 1 2 2 3 

2.00 
-·(50.80) 

1.375 
.,.-__ +---~~3~4.9e!!3)L~.....j .~~""'"'==-' FRED. ADJ. 

·0 OUTPUT ° r ~rno·250Min. .75 (6.35 Min.) 
(19.D5) - -1-

T --r 
@ :50~12.70) D 

8+° 0 GND • 
..L.. __ )..O ___ O-, 4.0 

~2~~ (10ll6) L,~rrnr-..l' 

Fig. 2 

SPECIFICATIONS 

480(12.2) .-

Frequency Range: 1 OM Hz to 25 MHz 
Output: "HI! 
Input Voltage: A std. 
Input Current: 15mA Typ. 

6·32 
STUDS 

Frequency Adjustment: To offset at least 10 
Yrs. Aging 
Frequency Stability: (6f/t) vs: 
Temperature: See Table 
Input Voltage: ± 1 x 10-'/010 
Load Variation: ± 1 x 10--/010 

SPECIFICATIONS 
Frequency Range: 100KHz to 22M Hz 
Output: T Std.; C, J optional 
Output Symmetry: 50/50 ± 50A> 
Input Voltage: A std. 
Input Current: 10mA Typ. 
Mechanical Frequency Adjustment: To offset 
at least 5 Yrs. Aging 
Frequency Stability: (6f/t) vs: 
Temperature: See Table 
Input Voltage: ± 1 x 10-'/010 
Load Variation: ± 1 x 1 Q-8/010 

PIN FUNCTION 
1 RFOutput 
2 Ground 

3 Ground 
4 Power Input 

Fig. 3 

Time: 1 ppmlYr. Typ. 
Time After Turn-On: ± 1 x 10-' within 1 sec. 
Short Term (T = 1 sec.): 1 x 10-' 
Dimensions: .79"Lx .79"Wx .45"H (max) 

MODEL NO. Temp Range Max. Freq. Error 
OC2210 -40oe to +85°e +1 x 10-' 
OC2211 - 20°C to + 75°C +5x10" 
OC2212 ooe to +700e ±3x10" 
OC2213 ooe to +50oC ±2x1o-' 

Time: ±2x10-'lYr. Typ. 
Time After Turn-On: ± 1 x 10-' within 1 sec. 
Short Term (T = 1 sec.): 1 x 10-1• 

Dimensions: 2.0" Lx 2.0"W x .5" H (max) 

MOOElNO. Temp Range Max. Freq. Error 
OC2200 -40°C to +85°e +2x10-' 
OC2201 - 20°C to + 75°C ±lx1O-lO 

OC2202 ooe to +70oe ±7x1()-9 
OC2203 ooe to +50oe ±5x1()-9 

2200 Lake Park Dr., Smyrna, Georgia 30080 Tel: (404) 436-1300 Telex: 26-1301 FAX: 404-436-3030 
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2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

crystal oscillators 
I!!iD ERiE I® 
MURATA ERIE NORTH AMERICA 

ECl CLOCK OSCilLATOR 

PIN CONNECTIONS 
1 Output Compliment 
7 (GND) VEE 
6 Output 

14 +5VCG 
2.6 GND 
9.13 

SPECIFICATIONS 
• . 280 MAX 
t 
~( 1 

Features ECl 100 logic Compatible 
Frequency Range 250.0MHz to 500MHz 
Stabilily ±200ppm 
Op. Temp. Range O°C to +700C 
Duly Cycle 40% to 60% 
Load 50 ohms 
Output Level 600mV pop min. 

Input VoHage " 5.0 V, 120mA .600± .005 

Currenl JiHer 50p Sec. Max. 

OCXO 

PIN CONNECTIONS 
1 Output 

SPECIFICATIONS 

Features TIL Compatible 
Frequency 10.000 MHz 
Stability + .2ppm, O°C to +60°C 
Duly Cycle 50/50, +10% 

1(~53~)j 

1.
00:r::Q (25.4) 

I .240± ,010 
~ _L-+.(6.0±0.3) 

.031 ± .004 OIA ~ 
(O.B ± 0.1 ~--It-I----:---=--t-

(5.1)r-±--±-:t="---,;l;-y 

4 GND 
5 NIG 
6 FreQ. Adj. 

a +12V 

Input VOltage + 12 VDC, 250 mA max. 

" Current at turn-on, 90mA after warm up REF ONLY - 8 f'lCS 

Phase NOise 10Hz, -120 dBC/Hz 
100 Hz, -135 dBG/Hz 
1 KHz, -145 d8C/Hz 

Frequency Control 10KHz, -150 dBc/Hz 
Frequency Deviation +4ppm min, + 7ppm max. 
Control Voltage Oto +6V 
Unearily +15% max. 
Mod. Freq. DC to 150 Hz 
Resp_ Slope Positive 

I!!iD ERiE I® 
MURATA ERIE NORTH AMERICA .2200 Lake Park Dr. , Smyrna, Georgia 30080 Tel: (404) 436-1300 Telex: 26-1301 FAX: 404-436-3030 
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2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

crystal oscillators 

VCXO, MINIATURE HYBRID 

VCXO, LOW COST 

TCVCXO, LOW COST 

p!!!i!!I ERiE I® 
MURATA ERIE NORTH AMERICA 

EEM 1991 

SPECIFICATIONS 

MODEL VH2340-DD 
High frequency Features fundamental crystal 

Frequency 1SMHz to 60MHz Range 
Input Vottage H Std. @ 3SmA Typ. 
& Current 
Output Type E Std. 
Control Voltage and OVto -S.OV 
Freq. vs. Voltage Slope Negative 
AFC Input 10KQ Min. Impedance 
Linearity +20% 

Model Deviation I 
Temp. 

Stability 
+100ppm I +2Sppm 

Temp. Range O°C to 70°C 
Figure 1 

SPECIFICATIONS 

MODEL V03llO-DD V03l30-DD 

Features Low cost; High 
Low profile frequency 

Frequency Model V03120: 8MHz to 24MHz 
0 

Range Model V03121: 8MHz to 36MHz 
36MHz to 7SMHz I 

Input Voltage Model V03l20: SVDC @ 20mA SVDC @ SOmA 
& Current Model V03121: SVDC @ 30mA 
Output Type CStd. mStd. 

Model Model Deviation Temp Deviation Temp. 
Stability Stability 

V031DO V03120 ±SOppm ±30ppm ±SOppm ±SOppm V03l0l V03121 ±200ppm +30ppm 
Control 2.S±2V 2.S±2V Voltage 

Aging Rate V03120: 4ppmlYr. 10ppmlYr. V03121: 10ppmlYr. 
Temp. Range - 10°C to 600e ooe to 70°C 

SPECIFICATIONS 

MODEL TV3023-AR 
Features Low Cost 
Frequency Range 9.S to 26MHz 
Frequency Stability Vs. ±2.Sppm 
Temperature Range - 20°C to + 70°C 
Input Voltage & Current SVDC,2mA 

Output Type Sine 
1 Vp-p, 20kn, 10pF 

Aging Rate +lppmlYear 
Frequency Adjustment IntTrimmer 
Frequency Control 2.SV+2V+6.0 to +12ppm 

PIN 
1 

7 
8 

14 

PIN 
1 

7 
8 

14 

PIN 
1 

2 
3 
4 

"'!i!!I ERiE I® 
MURATA ERIE NORTH AMERICA 

VH2340 
FUNCTION 
VollageControllnput 
V,,(-5.2V) 
Output 

Case & Circuil Ground 

.1 

.25 • 
(6.35) .32 Max. 
~'9r====~~t~(S~.13~,M~ax~.) 

.02 
01S-I1-- (.50S) 

(.457) 

V03120, 3121, 3130 

FUNCTION 
vc 
V" 
Output 

v" 

TV3023-AR 
CONNECTIONS 
ve 
GNO 
Output 
vee .394+MAX II i~ 

(100,MAX)!nTj j : 
197± 04P+ !-l.,S7 .020 
5.0± 1.0) .020 O. (4 piS) (4.0) (0.5) ( 

3OO±.01 
62±0.3) (7. 

(0.5)1fF.====;~ 

2200 Lake Park Dr., Smyma, Georgia 30080 Tel: (404) 436-1300 Telex: 26-1301 FAX: 404-436-3030 
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2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

piezoelectric 
ceramic resonators 

"'liD ERiE I® 
MURATA ERIE NORTH AMERICA 

Murata Erie's ceramic resonators are widely 
used in clock oscillators for microprocessors, 
replacing quartz crystals at substantially 
reduced cost, and in many other applications. 

Features of ceramic resonators include low 
cost, good stability, small size and rugged 
construction, and a wide frequency range. 

STANDARD MEASURING CIRCUIT 
RCACD4069 

SPECIFICATIONS 
TYPE CSATYPE CSBTYPE CST TYPE 
Frequency Range 1.26 to 32 MHz 190 to 1250 KHz 2.0 to 25.99 MHz 
Frequency Tolerance . ±O.5% ±O.5% ±O.5% 
Temperature Stability (-2QOC to +8QOCI ±O.5% ±O.3% ±0.3% 
Time Stability (10yearsl ±O.3% ±O.3% ±O.3% 

CSA TYPE* 
Dimensions MK MG MT MX 

t=W=:ljTr- mm 1.26 to 1.799 MHz 1.8 to 6.0 MHz 6.01 to 13.0 MHz 10.0 to 32.0 MHz 
W 10.0 10.0 112.01" 10.0 10.0 

RJ~ 
H 10.0 7.5112.01 10.0 10.0 
T 5.0 5.0 15.01 5.0 5.0 
P 5.0 5.0 15.01 15.01 5.0 

I '---L- l 5.0 5.0 15.01 5.0 5.0 

I-p--\ ---ll- C8Dacltance 
O.4Max Cll 30DF 

Unitmm CL., 30DF 

CSBTYPE* "Dimensions in parentheses II for Freq. Range 2.0 to 2.75 MHz 

D:Offset Dimensions D D J J J J 
J: In-Line 

~.)y'r 
mm 190 10 249 KHz 250 10 374 KHz 375 to 429 KHz 430 10 519 KHz 520 to 699 KHz 700 to 1250 KHz . 

W 13.5 10.8 8.0 7.5 7.5 5.0 

±~ 
H 14.5 12.2 9.0 8.5 7.2 6.0 
T 3.8 3.8 3.3 3.3 2.8 2.2 
P 10.1 7.7 5.0 5.0 5.0 2.5 
l 9.0 6.7 3.5 3.5 3.5 3.5 

--1 p ~ ...... -11- Capacitance 

Cll I 330pF I 220pF 120pF l00pF l00pF l00pF 

Unitmm CL., I 470pF I 470pF I 470pF l00pF l00pF 100PF 

CST TYPE* 
Dimensions MG MTW MGW 

Cw:=j =:j T r- mm 1.80 to 2.44 MHz 6.0 to 13.0 MHz 2.45 to 6.0 MHz 
W 10.0 10.0 10.0 
H 10.0 10.0 5.0 
T 5.0 5.0 5.0 
P 2.5 2.5 2.5 
l 5.0 5.0 5.0 mtX~,. ell and Cl,lloading capac~) bum-in. 

For additionallnfonnation, please refer to Catalog #63-06 

PART NUMBERING SYSTEM 

CS A 0000 MG 

T L I · LSUFFIX 
. , FREQUENCY 

13 or 4 digits, floating decimall 

CERAMiC RESONATOR 
FREQUENCY RANGE 
A : 1.80 MHz to 32 MHz 
T : 2.0 MHz to 13.0 MHz 

"'liD EIh1: \® 

CS BO 0 0 .J 

~
T -I . FREQUENCY (No decimall 

~ FREQUENCY RANGE 1190 KHz to 1250 KHz) 

CERAMIC RESONATOR 

MURATA ERIE NORTH AMERICA 2200 Lake Park Dr., Smyrna, Georgia 30080 Tel: (404)436-1300 Telex: 26-1301 FAX: 404-436-3030 
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2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

ceramic filters 
I!!i!!I ER.1: I® 
MURATA ERIE NORTH AMERICA 

Emitter Bypass Filters TV Sound Filters 
Center 3dB Termination Nominal 3dB 20dB Spurious Insertion 
Fre- Band- Ripple 

Selectivity 
Impedance Frequency Bandwidth Bandwidth Response Loss 

I nput/Ootput 
Impedance 

quency width (dB) (ohms) 
Modal (KHz) (KHz) max. (dB) min. mIX. 

BFU455K 455 ±2 8 - 81@-9KHz 30 (15) 
(±2KHz) 12@ 

+9KHz 

Modal (MHz) (KHz) min. (KHz) mil. (dB) min. (dB) max. (ohms) 
SFE 4.5MBF 4.5 ±60 530KHz 30dB min. 6 1000 

(3.5-4.5MHz) 
20dB min. 

(4.5-5.3MHz) 

Ceramic Filters For Digital Communications 
Nominal Stopband GOT 
Center IdB Attenuation 20,,/Sec. Insertion Input/Output Operating 

(dB) min. Ripple Selectivity Temperatur. Withstanding Frequency Bandwidth Bandwidth Lass 
Model (KHz) (KHz) min. (I, ..... 100KHz) (dB) max. (dB) min. (KHz) (dB) min. 

SFP450D 450 +10 27 450 ±7 2 40 @ +20KHz - 4 
SFP450F 450 ..... 6 27 450 ..... 4 1.5 40 @ +12.5KHz 6 
SFR450D 450 ±10 25 50 @ ±20KHz - 5 
SFR450F 450 ±6 25 50 @ ±12.5KHz - 4 
SF645DD 450 ±10 23 - 40 @ ±25KHz ±9 7 
SFG450F 450 ±6 23 40 @ ±17.5KHz +6 9 
SFH450D 450 ..... 10 35 50 @ ±25KHz ..... 8 8 
SFH450F 450 ..... 6 35 50 @ +17.5KHz +5 10 

Ceramic Filters For FM Radios 
Sparlols 

Center 3dB 2DdB 4DdB Response Insartlon 
Frequency Bandwidth Baodwldth Bandwidth Ripple (8-12Ml\z) Lass 

Model (MHz, ..... 30KHz) (KHz) min. (KHz) max. (KHz) max. (dB) max. (dB) min. (dB) max. 
SFE 10.7MA5-Z A:l0.7 (Red) 280 ±50 650 - 1.0 30 6 
SFE 10.7MS2-Z B:l0.67 (Blue) 230 ±50 570 1.0 40 6 
SFE lD.7MS3-Z C:l0.730 (Orange) 180 +40 520 1.0 40 7 
SFE 10.7MJ-Z D:l0.640 (Black) 150 +40 380 1.0 38 10 
SFT 10.7MS3-Z E:l0.760 (While) 180 +40 550 0.5 (9-12 MHz) 50 7.5 
SFT 10. 7MA5-Z 280 ..... 50 - 700 0.5 (9-12 MHz) 50 6.0 

Z - ComblnalJon 01 all frequency groups (A lhru E) 

Multi-Element ForH!g.tl~ .. : ....... i~~ Ladder Filters 

Model 
CFU455B2 455 ±2 ±15 ±30 27 4 1500 
CFU455E2 455 ±1.5 ±7.5 ±15 27 6 1500 
CFU455H2 455 ±1.0 ±3 ±9 25 6 2000 
CFW41 455 ±2 ±15 ±30 35 4 1500 

_:F1I 455 ±2 ±7.5 ±15 1500 
455 ±2 ±3 ±9 1000 -
455±2 _±17.5 ±30 1000 
455 ±2 ±8 ±16 1500 

455H 455 ±2 ±3 ±7.5 45 6 2000 
CFR455A 455 ±2 ±17.5 ±30 60 4 1000 
CFR455E :55 ± ±8 ±16 55 6 1500 
CFR455H ·55 ± ±3 ±7.5 55 2000 
CFS455A :55 ± ±17.5 ±30 70 4 1500 
CFS455E55 ±2 ±8 ±15 70 6 1500 

_CFS455H 455 ::!:2 ::!:3 ::!:7.5 70 2000 

ATT'N dB: CFU/40, CFW/50, CFM/60, CFF /60, CFS/70 

BFU455K SFESERIES SFPlSFG450 SFRISFH450 
aO±2.0 IMtn5 1 H 

9.o±0.3 r
C±'~--?35y±O~ 

L ----l-
,.sma.,. I 
-t·- 35±0.5 l.3±o.l 

O.6to.l

?5±Q.2 

g "'.05 ~1.'mu. __ MtD.1 r- ~ 
4D±0.5 tl 

0.2---..1 . -- O.6±o~i:--

OB±a3 2.7±0.3 
.. -"---

l.ttO.1 ~ 
0.8±O.1 

_L /,:0 
1.75±0.5~ 

Seabn S.O±o.2 

(2) I')'"P"' (3)~""=(1) 2)Ground ~ (3)Output o.a -2.7 l:lnput 

,.'.',;T ,2 1 2: Ground I.HO.t ':.t. 3:0ulpul 

CFU455 CFW455 "EO 

2.92.92.6 

5-1.0D. 

1 :Inpul 
234: Ground 
5 :Outpul 
unil 'mm 

Impedanca 
(ohms) Ranga Voltage 

1.5K 
2K 
2K 

1.5K - 200 C to + 800 C 50V DC 
1.5K 
2K 

1.5K 
2K 

Operating I nput/Dutput 
Impedance Tamperature Withstanding 

(ohms) Range Voltage 

330 -200 C to +800 C 50V DC 

SFESERIES 
color 
,ode 

t3tO.1 
U±O.1 
o.S±o.l 

7D±2.0 

2.5 2.5 
03,0.' ~ +c= .... <=) aOt1.O 

(') (2) (')---r
(l: Input 

13)~g~.,!:r 

50V DC 

SFT 10.7 SERIES 

12.5 i 2si 
to.2 to.2 

+E3---L a.3±Q.t ~ 3.O±O.1 

f 
(1): Input 
(2): Ground 
(3): Output 

C<o' C", c, ~ " ~ CFM455 ""0455 CFS455 

nJJ-:t T~. r~1 f~ t=240- -1 t R t:==_29D_-+--"1....-;~ Test Circuit 

-j~:~ --J~. 2 "----r:DO • + T-u----i+ f--'----' t 
n[ .• TI.2 4D 105 r 1105 ~'.15. Ns.s';G,. R, R,~RFvo"m~.'j' 

~ 3-tE·DO, ~. 43 1ilt*3 \-1 .2 ~ \ -110-.2 ~ 
4.3' 4.3 +.8 O. 4-.8 0. c±:--r-

1 (1) (3)n-to 7~5 
1.2-1 H-2.7 2.7 1.2 1.2 2.92.9 2.6 2.9 2.9(2) (4)ff--L-

p!!iD ERiE r r---200---1 

Rg + Rl = R2 = input & Output Impedance 

MURATA ERIE NORTH AMERICA 2200 j.ake Park Dr., Smyrna, Georgia 30080 Tel: (404) 436-1300 Telex: 26-1301 FAX: 404-436-3030 
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2300 CRYSTALS. OSCILLATORS. CRYSTAL & PIEZOELECTRIC FILTERS 

NDK AMERICA, INC. 
47671 WESTINGHOUSE DRIVE • FREMONT, CALIFORNIA 94539 
Phone (415) 623-6500 • Fax (415) 623-6590 

MICRO AT-CUT STRIP TVPE<!> 

AT-51 (mm) 

Frequency range 3.579545 - 23MHz (fundamental mode) 

Frequency tolerance" ±20x10" (25±3°C) 

reo 
±30x10" 

Operating temperature range -10to 60°C 

Drive level 50(.1Wtyp .. 

Vibration 10-:55Hz; overall amplitude 15mm 

Shock a hard wooden baord 

• Other specs available over extended temp. ranges 

INEWI 
• CP12A 
The CP12A is a crystal unit for surface mount 

• Compactness (height: 2.5mm) 
- High-reliability ceramic package 
• Superlative design making use of AT-cut based electrical characteristics 
- Wide frequency range 
- Continuous use at + 125°C possible in a car 
- VPS or IR reflow soldering (260°C 30sec) available 

ffi12.5±O.3 .:;J 

+ -H 
on on 

(mm) 

Frequency range 

Overtone order 

Freq. tolerance (25 ± 3°C) 

Freq. temp. stability (25°C) 

Operating temp. range 

Operable temp. range 

Series resistancE! 

Drive level 

Load capacitance 

3.579545 - 23.684MHz 

Fundamental 

±50x10-fl 

±50x1O-' ± 100 x 1()-6 

150-500 

100(.1W 

12pF 

2300 

the 

± 100 x 1()-6 

± 150x 1()-6 

200-800 

Shock resistance drops onto a hard wooden board 
cm. 

A-1416 

Soldering resistance should be conducted at a temperature of 
and lower for 30 seconds or less. 

For manufacturers' sales offices. see yellow pages EEM 1991 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

NDK AMERICA, INC. 
47671 WESTINGHOUSE DRIVE • FREMONT, CALIFORNIA 94539 
Phone (415) 623-6500 • Fax (415) 623-6590 

CRYSTAL CLOCK OSCILLATORS 

FREQUENCY RANGE VS. OUTPUT LEVEL • 1300-1400 Series 

series 
DIP-14pin 

1200 series 

DIP-14pin 

1300 series 

DIP-Bpin 

1400 series 
DIP-Bpin 

FEATURE 

1270 
TTL 

TD308fTD1100 
1200 Series 

PIN 

1 

4 

5 
8 

2300 

(mm) 

CONNECTION 
N.C., STANDBY 

or OUTPUT 
GND(CASI:L 

OUTPUT 
+5VDC 

Connection 

1200/1300/1400 SERIES 
CROSS REFERENCE 

EEM 1991 For manufacturers' sales offices, see yellow pages 

PIN 

111 

117 

118 

1114 

TD308fTDll00 Series 

NC 

Ground to Case 

OUTPUT 

+5VDC 

1200 Series 

NC or Stand-by 
or Output (Dual's) 

Ground to Case 

OUTPUT 

+5VDC 

A·1417 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

NDK·· AMERICA, INC. 
47671 WESTINGHOUSE DRIVE • FREMONT, CALIFORNIA 94539 
Phone (415) 623-6500 • Fax (415) 623-6590 

SURFACE MOUNT TYPE 
SMALL CRYSTAL CLOCK OSCILLATOR 
1600 Series 
FEATURES 
• Small size and lightweight: height 4.7mm, volume O.4cc, 

weight 1.5g 
• High reliability as a result of internal sealed metal type 

crystal unit 
• Suitable for reflow & vapour phase automatic mounting 

SPECIFICATIONS 

Freauency Ranae 
Freauency Stability 
Operatina Temp. Ranae 

Absolute Maximum Rating 

2300 

1-55 MHz 
±100 PPM 
-20-70°C 

processes 
• Range of frequency from 1 to 55 MHz 
• Stand by function for Tristate output 

Supply Voltage (VDD) -0.5-+7.0VDC . 
Temperature Range for Storage - 55 -125°C 

• Static electricity proof as a result of tape & reel packaging 

* n;; ...... I" drives the C-MOS IC 

Note: The values of Consumption Current, TrITf, Duty Cycle show the standard values under C115pF. 

Standard Frequency (MHz) Outside Dimensions 
1 1.8432 16 11.9318 31 24.5760 
2 2.4576 17 12.0000 32 25.0000 

3 3.6864 18 12.2880 33 25.1750 No. Pin Connection 

4 4.0000 19 14.31818 34 28.3120 #1 Stand By 

4.0960 20 14.7456 35 28.3220 5 
4.9152 21 15.0000 36 28.6363 6 

#2 GND 
#3 Output 

#4 Vee 
7 6.1440 22 15.9744 37 29.4912 

8 7.3728 23 16.0000 38 32.0000 
9 7.9872 24 16.2570 39 35.1900 

10 8.0000 25 16.3840 40 40.0000 
11 8.1920 26 18.4320 41 48.0000 
12 9.6000 27 19.6608 42 50.0000 

13 9.8304 28 20.0000 43 
14 10.0000 29 21.0526 44 
15 11.0592 30 24.0000 45 (Unit: mm) 

A·1418 For manufacturers' sales offices, see yellow pages EEM 1991 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

NDK AMERICA, INC. 
47671 WESTINGHOUSE DRIVE • FREMONT, CALIFORNIA 94539 
Phone (415) 623-6500 • Fax (415) 623-6590 

CRYSTAL OSCILLATORS 
TEMPERATURE COMPENSATED CRYSTAL OSCILLATORS (TCXO) 
5100 Series 
Main applications: Car telephone, mobile radio 
Features: 1. Compactness and light weight in addition to the use of high-reliability metal packages 

2. AFC function for the codes 5119B-ANL61 and 5118A-ANL61 
3. Low power consumption 

NO.20A-1 
Freq. Adj. 

NO. 248 NO. 188 NO.18C 

--m·l 
Od 

NO. 198-1 

4-~ 
GND 

~ 
ffiE~ 

~c1R • • T- 0 . + 
.3 '" 

, I 

GN~D 4-</>0.5 G:D ,00 .5±0.3 

ci 

+ ~r 
+DC, tuTPUT 

15.24±0.3 

NO. 198-2 

GND 

FREO. ADJ. --. 
C1I J!'~" ~ +0 3-~~~ . <0 4 41.2-0.5 

"'GND 

NO.18A 
FREO. ADJ. 

~ 
~ 

AFC GND 

CD+. 
~5 

2300 

(mm) 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1419 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

NDK AMERICA, INC. 
47671 WESTINGHOUSE DRIVE • FREMONT, CALIFORNIA 94539 
Phone (415) 623~6500 • Fax (415) 623-6590 

CRYSTAL OSCILLATORS 
VOLTAGE CONTROLLED CRYSTAL OSCILLATORS (VCXO) 
7100 Series 
Main applications: PLL, FM Modulation, Sweep Generators etc. 
Features: 1. Excellent VC characteristics 

2. Wide frequency range covering high frequency 

NO.30A-3 

mj 
~-~1 

c I _~ 

'" - ~-I/>O.6 
+oc GNO V.C. 

±200x 
10-6 min 
1+2.5V± 
2.5V 

NO.20A-5 

±200x 
10-6 min 
1+2.5V± 
2.5V 

W 
5-~ i ltJ 

+OC OUT PUT V.C. 

OdBm±2dB 

± 30 x 1Q-6minl + 2.5V ± 2V 

NO. 35A-2 

OUT PUT +DC 

A·1420 For manufacturers' sales offices, see yellow pages 
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2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

NDK AMERICA, INC. I/tfIfDK 47671 WESTINGHOUSE DRIVE • FREMONT, CALIFORNIA 94539 
Phone (415) 623-6500 • Fax (415) 623-6590 

CRYSTAL FILTERS 
MCF FOR MOBILE COMMUNICATION 
45MHz Fundamental Mode 

45MHz 3rd Overtone 

70MHz, 90MHz 3rd Overtone 

0-361-A-B 

Case Code 0-361-8 means a pair of 
Case Code 0-361-A. 

0-360-A-B 

~1"!1~ 
~tMIE 
~ 7.9m., .. ,: 

117;' 
Ie 
j"E 

If :g 
- -±O.2 
3.75 

Connecting Mark 

Cc must be used. 

2300 

0-360-8 means a pair of Case Code 0-360-A. 

MINIATURE MCF FOR MOBILE TELEPHONE SYSTEM 
This type of compact size with a maxi
mum height of only 8 mm as compared to 
conventional crystal filters for car tele
phones. Being a built-in transformer type, 
it is also possible to match the inputlout
put circuits with various impedance values. 

Features 
1. Compact and light 

2. Temperature characteristics are stable 

3. Can be manufactured with your 
desired terminal impedance value 

4. No adjustments required when using 
since it is completely preadjusted 

5. Can be manufactured in a wide range 
of frequencies 

EEM 1991 

Nominal 70 MHz - 90 MHz 90 MHz Frequency 
3 dB Pass Band ±lSkHzmin ±4.SkHzmin Width 
13 dB Attenua- - ± 12.S kHz max tion Band Width 
2S dB Attenua- ±60kHzmax -tion Band Width 

Min. ISdB at Min.30dBat 

Guaranteed + (60-1S0) kHz ± (loo-S00) kHz 

Attenuation Min. 30 dB at Min.70dBat 
- (60-1S0) kHz ± (SOO - 1000) kHz 

Min. 70 dB at -910 kHz 
Spurious 10 dB min -Response 
Group Delay Max. 14 ~s at ± 10 kHz Max. 8 ~s at ± 4 kHz Variation 
Ripple I.SdB max Non-ripple 
Insertion Loss 60 dB max 
Terminating Designed impedance within 
Impedance SOO-11<O 
Operating Temp. -20-70·C Range 
Case Code 0-169 

For manufacturers' sales offices, see yellow pages 
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NDK AMERICA, INC. 
47671 WESTINGHOUSE DRIVE • FREMONT, CALIFORNIA 94539 
Phone (415) 623-6500 • Fax (415) 623-6590 

CRYSTAL FILTERS 
45 - 95MHz MINIATURE MCF FOR MOBILE RADIO 
This type is one third the size (volume ratio) compared to the conventional MCF. The input/output circuits 
can also be matched with various impedance values because of its built-in transformer. 

Features 
1. Compact and light 
2. Temperature characteristics are stable 
3. Can be manufactured with your desired terminal impedance value 
4. Adjustments not required when using since it has been completely preadjusted 
5. Can be manufactured in a wide range of frequencies 

Nominal Frequency Specified value within 45 - 95 MHz range I 
Pass Width N (narrow band) I W (wide band) I 
3 dB Pass Width ±3.75 kHz I ± 7.5 kHz I 
Attenuation Band Width Max. ± 12.5kHz at 25dB I Max. ± 25kHz at 30 dB 
Ripple 2dB 
Minimum Loss 6dB 

Nominal frequency of lower 
than 60 Mhz; 

Guaranteed Attenuation Min. 40 dB at ± 20 - ± 350 kHz 
Min. 35 dB at ± 100- ±350 kHz 

Nominal frequency of higher 
than 60 MHz; 

Min. 35 dB at ±30- +350 kHz 
·Min. 70 dB at ±910kHz 

Operating Temp. Range -40-80oC 
Terminating Impedance Designed impedance within 500 -1 kO 
Case Code 0-168 

MCF FOR CORDLESS PHONE 
Features 
1. The image frequency (f0-910 kHz) can be attenuated over 60 dB with one element. 
2. Compact and light 
3. Outstanding temperature characteristics 

Nominal 21.7 MHz 21.7 MHz 58.1125 MHz 58.1125 MHz Frequency 
3 dB Pass Band ±6 kHz min ±6 kHz min ±6 kHz min ±7.5 kHz min Width 
Attenuation 15dB 40 dB 15dB 35 dB 
BandWidth ±20kHz max ±20kHz max ±25kHzmax ±25 kHz max 
Ripple 1.0dBmax 1.5dBmax 2.0. dB max 2.0dBmax 
Insertion Loss 2.0 dB max 3.0 dB max 3.0 dB max 4.0dBmax 

Min. 45 dB at Min. 80 dB at Min. 45 dB at Min. 80 dB at 
+(910± 10) kHz +(910 ± 10) kHz + (910± 10) kHz ±(910± 10) kHz 

Guaranteed Min. 60 dB at Min.60dBat 
Attenuation -(910± 10) kHz -(910± 10) kHz 

Spurious: ~urious: Spurious: Spurious: 
12dBmin dB min 12dBmin 30dBmin 

Terminating 1200OJ2.5pF 12000/2.5pF 3kOJ-1pF 3kO/-1pF Impedance 
Operating - 20°C - + 60°C - 20°C - + 60°C - 20°C - + 60°C - 20°C - + 60°C Teml'. Range 
CaseCoc;le 0-360-A 0-360-B 0-360-A 0-360-B 

A·1422 For manufacturers' sales offices, see yellow pages 

0-168 (mm) 

IN 

[l]~:. L 1'1-- ~; -4+ ... 
4-<l>O.8max -_. __ . _.- UUT 

E 

0-360-A-8 

~ 
.. 7.9max J 

Connecting Mark 

Cc musl be used 

0-360-8 means a pair of Case Code 0-36O-A. 
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NDK AMERICA, INC. 
47671 WESTINGHOUSE DRIVE • FREMONT, CALIFORNIA 94539 
Phone (415) 623-6500 • Fax (415) 623-6590 

SAW DEVICES 
FOR TV BROADCASTING (SATELLITE BROADCASTING) 
RECEIVING SYSTEM 
These SAW products feature good phase linearity 
over a broad bandwidth and serve as interface fil
ters for satellite broadcasting receivers. They are 
ideal for achieving higher performance, higher inte
gration and mass production of such receivers. 

Features 
• Broad bandwidth 
• Good phase linearity 
• Compact and light-weight design 
• No adjustments required 
• High reliability 

FOR MOBILE MICRO WAVE RELAY TRANSMITTER 
(TV BROADCASTING) 
These SAW products which have flat amplitudes 
and group delay characteristics, are finding applica
tion as interface filters for mobile microwave repeat
ers while contributing to reducing their size and 
weight: 

Feature 
• Reduced ripples in amplitude characteristic 
• Reduced group delay deviation 
• Compact and light-weight design 
• No adjustments required, increased reliability and 

improved reproducibility. 

FOR TV RELAY BROADCASTING EQUIPMENT 
ADJACENT CHANNEL ELIMINATION 
These SAW products serve as filters for removing adjacent channels of TV relay broadcasting systems. 

For Broadcasting System 

For Multi-Communication 

FOR OPTICAL COMMUNICATION TIMING SELECTION 
These SAW products, which feature high Q values serve as filters for timing extraction in optical com
(fo/.6.f) and high stability in narrow-band ranges, munication. 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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MINIGLO ARIES 
F R ULAS,- CHARTS 
PRO CT SELECTION UIDES 

~o~~~TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 
, 91/92 EDITION OF EEM 

Abbreviations/Acronyms 
A-1114, 8-1037, C-1116, 0-1068 

AC Power Supplies, Product 
Selection Guide 

ASCII Code 
Batteries, Product Selection Guide 
Batteries & Fuel Cells, 

Characteristics 
Cabinets, Enclosures, Racks & 

Chassis, Product Selection Guide 
Capacitors, Basic Formulas ' 
Capacitors, Miniglossary 
Capacitors, Product Selection Guide 
Coils, Chokes, Inductors, 

Product Selection Guide 
Conductors, Maximum Current Capacity 

of Copper & Aluminum 
Connectors, Miniglossary 
Connectors, T erminais & Sockets, 

Product Selection Guide 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide 

DC Power Supplies, Product 
Selection Guide 

Delay Unes, Product Selection 
Guide 

Dielectrics, Thermal Conductivity 
Discrete Semiconductors, Product 

Selection Guide 
Displays, Readouts, & CRTs, 

Product Selection Guide 
EBCDIC Code 
Encapsulation, Miniglossary 
Fans, Blowers, Cooling Equipment, & 

Heat Exchangers, Product 
Selection Guide 

Fiber Optics, Miniglossary 
Fiber Optics, Product 

Selection Guide 
Filters, Power, Product 

Selection Guide 
Filters, Signal, Product 

Selection Guide 
Instruments, Test & Measuring, 

Product Selection Guide 
Interconnection Systems, Product 

Selection Guide 
Keyboards & Keypads, Product 

Selection Guide 
Lamps, Lights, & Indicators, 

Product Selection Guide 

0-2146 
0-1086 
0-1427 

0-1468 

C-I003 
A-I078 
A-I054 
A-I003 

A-1155 

C-1825 
C-1329 

C-1149 

A-1300 

0-1501 

A-1493 
C-1709 

A-2082 

8-1032 
0-1110 
C-1126 

C-1601 
8-1224 

8-1214 

A-1609 

A-1651 

0-1207 

C-1678 

8-1794 

8-1135 

Logofinder & Trademark Directories 

Microwave Components, Product 
Selection Guide 

Military Qualified Products List 
Motors, Drives, & Rotating Components, 

Product Selection Guide 
Opto Semiconductors, Miniglossary 
Oscilloscopes, Product 

Selection Guide 
Panel Hardware, Product 

Selection Guide 
Panel Meters, Analog & Digital, Product 

Selection Guide 
Potentiometers, Trimmers, Controls, & 

C-901 

A-1746 
8-1002 

8-1233 
8-1334 

0-1406 

C-1582 

0-1340 

Rheostats, Product Selection Guide A-2013 
Power Supplies, Miniglossary 0-1522,0-2184 
Power Supplies, AC, Product 

Selection Guide 
Power Supplies, DC, Product 

Selection Guide 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide 

Relay Contact Forms 
Relays, Electromechanical, 

Miniglossary 
Relays, Product Selection Guide 
Resistor Color Codes 
ReSistors, Product Selection Guide 
Servo Components, 

0-2146 

0-1501 

8-1347 
8-1550 

8-1449 
8-1397 
A-1924 
A-1835 

Miniglossary 8-1270,0-2244 
SI Units, Basic Guide To, 

A-2080,~1666,C-1362, 0-2246 
Solenoids, Product Selection Guide 8-1614 
Switches, Product Selection Guide 8-1639 
Symbols-International Authorities , 

A-1139,8-1024,C-1156,0-1090 
Thermal Components, Product 

Selection Guide 
Thermal Conductivity of Dieledtics 

at Room Temperature 
ThyristorslHigh Power Diodes, 

Miniglossary 
Timers, Miniglossary 
Trademark & Logofinder 

Directories 
Transducers & Encoders, Product 

Selection Guide 
Transformers, Product 

Selection Guide 
Wire & Cable, Product 

Selection Guide 
Wire Gauges-Diameter, Area, 

Copper Weight 

8-1831 

C-1709 

A-I728, A-2084 
8-1409,0-1149 

C-901 

8-1872 

A-2131 

C-1705 

C-1864 
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FREQUENCY 
CONTROLS, INC. 

NEL FREQUENCY CONTROLS, INC. 
357.Beloit Street 

Burlington, WI 53105 USA 
Phone 414/763-3591 

FAX: 414/763-2881 

"Over 37 Years of Service to the Electronics Industry" 

CLOCK OSCILLATORS 
NEL Frequency Controls, Inc. offers a full line of clock 
oscillators, covering a frequency range from 244Hz to 

220MHz. Units are supplied in conventional 14 pin DIP 
metal. package, with SMD option. 

"We Specialize In Custom Frequencies" 

NEL SERIES** 
HS-1 00'/300/350'/400/500 
HS-380' /2890' 

LOGIC TYPE FREQUENCY RANGE 

HS-426 
HS-600/2600 
HS-1200* 
HS-1210' 
HS-1370* 
HS-1380' 
HS-2150/2250~2400 
HF-5700 Programmable Clock Generator: 

TIUCMOS/STIl 
Z80 Compatible 
Real Time Clock 
ECl Compatible 
TTL 3-State Enable/Disable 
TTL 3-State Enable/Disable 
CMOS 3-State Enable/Disable 
CMOS 3-State Enable/Disable 
Dual Output TTUCMOS 
Controls Peak-Peak phase jitter to less 
than 1 nanosecond under worst case 
conditions in Computer Graphic, Disk 
Drive and Fiber Optic Applications, and 
lAN requirements . 

• Metal half·pack available (HAISA Series). Some series may be limited by frequency. 
"Contact factory for proper series number for specific frequency and application. 

NEL NOMENCLATURE DEFINITION 
HS-XXX Standard 4 pin, 14 pin DIP compatible, thru hole full metal package 
SM-XXX Standard 4 pin, 14 pin DIP compatible, surface mount full metal package 
HA-XXX 4 pin, 8 pin DIP compatible, thru hole metal half-pack 
SA-XXX 4 pin, 8 pin DIP compatible, surface mount metal half-pack 

NEW PRODUCT 
HG-1390 Enable/Disable Clock Oscillator: 100 MHz-180 MHz 

244HZ-88.0MHz 
500.0kHz-20.0MHz 
32.768kHz 
30.0MHz-220.0MHz 
500.0kHz-36.0MHz 
500.0kHz-63.0 MHz 
500.0kHz-36.0MHz 
500.0kHz-63.0 MHz 
62.5kHz-36.0MHz 
781.25 kHz-200.0 MHz 

This device is intended to drive a CMOS input to TTL compatible 
logic levels (74ACT Type). 

HS-109/HS-1219 TIL or CMOS 3-State: 40 MHz to 67.0 MHz 
This device is intended for use with the Motorola 68040 microprocessor. 
Unit features ±2.5% symmetry. 

ECl Surface Mount Clock Oscillator: 100 MHz-200 MHz 
This device offers .200"x.400" footprint with lead frame embedded in 
glass base, sealed to a metal cover. . 

HS-1500/1510, HS-1400/1410 Enable/ 
Disable 3-State Compatible Oscillators: 63.0MHz to 200.0 MHz 

This series of quartz crystal clock oscillators provide enable/disable 
3-state TTUCMOS compatible signals for bus connected systems. 

High Frequency ECl Oscillators: 220 MHz-500 MHz 
ECLIPS compatible. 

QUARTZ CRYSTALS 
NEL Frequency Controls, Inc. is a full spectrum manu
facturer of Quartz Crystals, covering the frequency 
range of 1 kHz to 200MHz. Products range from a com
plete line of Microprocessor Grade Crystals, to the very 
complex sophisticated parameter controlled units for 

filter, instrumentation, and telecommunication applica
tions. All the popular methods of sealing, including 
resistance weld, cold weld, solder seal, and glass, are 
available. 

Request Catalog 9001 
for Details on All Products 

ALL PRODUCTS ARE AVAILABLE THROUGH 
LOCAL DISTRIBUTORS. CONTACT FACTORY 
FOR DISTRIBUTOR NEAREST YOU. 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1425 
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OSCILLATEK 
, CRYSTAL OSCILLATORS 

OCXO'S 
TCVCXO'S 

TCXO'S 
CLOCK OSCILLATORS 

Since 1979, Oscillatek has been a steadily growing supplier of precision crystal oscillators. Oscillatek has always 
been guided by three principles: 

1. Excellence in Customer Service 
2. Engineering Leadership 
3. Quality Products 

We will always be guidedby these three principles. Thus, despite enormous growth, numerous exciting new 
products, and greatly expanded facilities, we will always be a company with a very simple message. Whatever 
your oscillator requirement, come to Oscillatek for its fulfillment. You will find a friendly, courteous company ready 
to give priority to your needs. Your oscillators will be designed and manufactured by intelligent experts in this very 
specialized technology, with careful attention to quality from the very first contact until the final oscillator is . 
shipped. You will find it very easy to talk to us, even when discussing the most difficult requirements. After all, 
that's our business. 

OUR PRODUCTS 
OCXO'S 
Ovenized crystal oscillators offer very good stability versus temperature, especially in applications where space 
and power are not at a premium. Our expertise here is in thermal and mechanical design. 

TCVCXO'S 
Voltage-tuned TCXO's for low-distortion linear and phase-locked loop applications are another Oscillatek strength. 

TCXO'S 
Our temperature compensated crystal oscillators are used in applications where reliability, size, weight and power 
requirements are difficult to meet with ovenized oscillators. Our computer-aided compensation network synthesis 
technique allows us to use a minimum number of components most effectively to reduce compensation error to 
the minimum possible. 

CLOCK OSCILLATORS 
Our crystal-controlled thick film hybrid clock oscillators offer high reliability in small packages. We offer many 
standard packages including DIP, TO-5, TO-a, Flatpack and LCC. One of our specialties is very high frequency 
clock oscillators. All hybrid oscillators are manufactured in our new, controlled-environment clean room. 

-
OSCILLATEK -A IDOVER)TECHNOL~IES COMPANY 

620 N. Lindenwood Drive· Olathe, Kansas 66062· Phone: (913) 829-1777· FAX: (913) 829-3505' 
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OVEN CONTROLLED CRYSTAL OSCILLATORS 

Output Options (Standard): 
TIL, CMOS, HCMOS, or SINE: 

+7dBm, 50 n 
Harmonics: -20dBc 

MODEL 800 SERIES OCXO 
In the 800 Series of Oven Controlled Crystal 
Oscillators, Oscillatek offers a wide range of per
formance and mechanical options. The following 
options are offered as suggestions of possible 
starting points for your unique requirements for 
precision Ovenized Quartz Crystal Oscillators. 

2300 

r[ \~1+ 11~t-,0 .-O-----+l'lt PIN :':TION 

IIC)(O SUPPLY. 
21=_00 1 '--_X_B_O_2_----! -B5.L.\_.3 -:-'~--f----L'E '~7 E~LV 

Supply (Standard:) 
Voltage: 24VDC ± 5% 
Stability: 1 x 10-9 /percent 

VCXO INPUT'--I l vexo R'TU""· 

~~ j~ 

Power: 

Stabilized@.+250C;3wmaXimUm n ['O 

Electrical (with option "E"): 

6-32 LrIIC 2Ao 
4 PLACES 

Turn-on: 8 W maximum mAEOAOJACC'SS 1I+-t ---._0 'I 

Frequency Adjust: _350 1 i', ' , 
Mechanical: For 10 years aging 21=_00 +1 XB03 

3 x 10-7 minimum for 0 to +5V or =J '-------------' l 
external 20K potentiometer 2_00 J;;~P 

,. W'HEN SPECIFIED 

Phase Noise (Sine, 10M Hz): 
Offset SSB level 

OTHERWISE, NO CONNECTION 

Supply Options: 

6-32 UNC 2;' 
4 PlACES 

1.00 RAD 

PIN fUNCTION 

RF OUTPUT 
CASE 
GNO 
SUPPLY 
GNO 
VCXO SLPPLY * 
VC)(O INPUT. 
VC)(O RETURN * 

100 Hz -130dBc/Hz 
1 KHz -140dBc/Hz 

Any specified voltage in the range of 12VDC to 28VDC. 
Multiple supplies for oven, RF and Logic. 

10 KHz -145dBc/Hz 
50 KHz -150dBc/Hz 

Output Options (Additional): 
Sine Output: Levels from -20dBm to +13dBm 
ECl: Available with addition of -5.2V supply 

ORDERING METHOD 
OUTPUT MODEL AGING TEMP. -FREQUENCY STABILITY VOLTAGE FREQUENCY LOGIC NUMBER PER DAY RANGE OPTION CONTROL 

T = TTL X802 1 = 1 x 10-' A = O·C to +50·C 39 = ± 3 x 10-', 
28-±2xlO-' E TTL = _01 Hz to 30MHz 18 = + 1 x 10"' 

S = SINE X803 2=5xl0-' 58=±5xl0"' IF SINE = 100KHz to 30MHz B = OOC to +70OC 59 = ± 5 x 10-', 18 = + 1 x 10"' VOLTAGE 
C = CMOS 3=3xl0-' 58=±5xl0"' CONTROL CMOS = _01 Hz to 15MHz 

C = "20"C to + 700C 18 = ± 1 x 10"', 28=±2xl0"' OPTION He = HCMOS 4=1xl0-' HCMOS = _ 01 Hz to 30M Hz 
o = -40·C to + 700C 28 = ± 2 x 10-', ~~: ~ ~ ~ 1~:: IS 

27 = ± 2 x 10"7 DESIRED 
E = -55'C to + 70"C 58 = ± 5 x 10"', 17 = ± 1 x 10"7 -- =-- -- -- I -- / 

SUPPLY 
VOLTAGE 

SPECIFIED 
SUPPLY 

VOLTAGE: 
12VDC 

TO 
28VDC 

/ 

EXAMPLE 1 S 1 X802 121 B 1 18 1 1 - 1 10 MHz 1 ' 1 24V 1 
NOTE: SX8022B18-10MHz,24V is a catalog number which defines an ovenized crystal oscillator in the X802 package with a 10M Hz Sine 

output, aging of 5 x 10-9 /day, stability of ± 1 x 10-8 over the temperature range of O°C to +70°C, operating on a +24VDC supply" 

-
OSCILLATEK -A I DOVER) TECHNOLOGIES COMPANY 

620 N" Lindenwood Drive. Olathe, Kansas 66062. Phone: (913) 829-1777. FAX: (913) 829-3505 
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-
OSCILLATEK -A I DOVER) TECHNOLOGIES COMPANY 

620 NORTH LINDENWOOD DRIVE 
OLATHE, KANSAS 66062 

PHONE: (913) 829-1777 
FAX: (913) 829-3505 

• Crystal controlled thick film hybrid oscillators (XO's) 
• Baud rate generators and drivers 
• 'd to MIL-0-5531 

DIP 
TTL, CMOS, ECL 
&SlNEWAVE 
4-PIN,14-PIN 
. 8" x .5" x 

_~mm) 
.18 

. -L-

@@@@@@@ 

1 7 ,.300 (7.68 mm"T 
14 8 
@@@@@@@ 

.100 NON-ACCUM. 
(2.54mm) 

Connection 
Pin TTL, CMOS, SINE ECl 
7 Gnd ·5.2V 
8 Out Out 
t4 Vee Gnd 
Rest NC/ITP 

LCC 
TTL,CMOS 

.480" X .480" X .11 0" 
40 Leads Surface Mount 

OSCllLATEK 
5769323511 
so 000 OOOUHz 

onononnonn 

TTL,CMOS 
T05: 
Dla = .39" Max 
H = .30" Max. 
Pins = .50" Min. 

Pin 
4 
5 
8 
Rest 

M11 00 Series 
TTL, ECL, CMOS 

Conn. 
Gnd 
Out 
Vee 
NC/ITP 

.8" x .5" x .2" 
Standard Commercial 
Series 

fr=r.~5'080 mm) 

.18 
.020 ----4. 
MAX. .600 

@ 

1 c) 
.300 

14 ;) 
@ 

GLASS STAND OFFS (OPTIONAL) 

Connection 

• Temperature compensated crystal oscillators (TCXO's) 
• Custom designed oscillators to meet your ifications 
• Standard . available from 

TOB 
TTL, CMOS 
T08: 
Dia = .565" 
H = .350" Max . 
Pins = .50" Min. 

i~X' 
.500 

~ 
I ~.2821 I 
f--'-.56s-'--j 

Pin 
4 
5 
8 
Rest 

X101 
TTL, ECL, CMOS 

Conn. 
Gnd 
Out 
Vcc 
NC/ITP 

& SINEWAVE Outputs 
Weight = <2 oz. 
Mounting = P.C.B. Type 
Seal = Solder 

~
-T 

+ ~ 
I, I 

,.D~4 1 
MAX. + 
~

2 
$ .. 

1.015 -I 
MAX. 4 

Connection 

FLAT. PACKAGE 
TTL, CMOS 
.625" x .625" x .150" 
20 Pins 

T 
.500 

IMIN. 

1<--450 --1 

EO ill 

OSCILLATEK 
57893 2872-1 
10000 ODOMHz 

• Tl 10 

1 

Pin Conn. 
4 Gnd 
5 Out 
8 Vee 
Rest NC/ITP 

X114' 
TTL, ECL, CMOS 
& SINEWAVE Outputs 
Weight = <2 oz. 
Mounting = P.C.B. Type 
Seal = Solder 

1.425 

MlhAX. 5 4 

. -(J).. 1.081..!: I 
MAX. --4 

Connection 

2300 

Pin • CMOS, TTL, SINE ECl 
480 Conn. 

4, to Vee Pin TTL, CMOS, SINE ECl Pin CMOS, TTL, SINE ECl 

t Gnd, case Vee 
2· Gnd N/c 
3 Supply Vee 
4 Output Output 

3t,37 Gnd 
39 Out 
Rest NC/ITP 

1 N/C N/C 
7 Gnd -5.2V 
8 Out Out 
14 Vcc Gnd 

tt NlC N/C 
2t N/C N/C 
3 Su I Vee 
4 0 ut Ou ut 
5 Case, ground Vee 

• Pin 2 serves as VCO input or connection for an external potentiometer where external frequency adjust is required. 
t Pins 1 and 2 serve as VCO inputs or connections for an external potentiometer where external freq'uency adjust is required. 

A·1428 For manufacturers' sales offices, see yellow pages EEM 1991 
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-
OSCILLATEK .. 

A I DOVER) tECHNOLOGIES COMPANY 

620 NORTH LINDENWOOD DRIVE 
OLATHE, KANSAS 66062 

PHONE: (913) 829-1777 
FAX: (913) 829-3505 

X121 
TTL, ECL, CMOS 
& SINEWAVE Outputs 
Weight = <2 oz. 
Mounting = P.C.B. Type 
Seal = Solder 

(0 lJ 
I 1 
r-2.oa~ 

I @4 !~ 
1.00 3@ 
L'--___ ~ 

Connection 
Pin CMOS, TTL, SINE ECL 
1 Output Output 
2 Supply Vee 
3 Gnd Vee 
4 Gnd Case 

X202 
TTL, ECL, CMOS 
& SINEWAVE Outputs 
Weight = <2 oz. 
Mounting = P.C.B. Type 
Seal = Solder 

Connection 
Pin CMOS, TTL, SINE ECL 

1 Output Output 
2 Supply Vee 

'3 Gnd Vee 
4 Case Case 

's RF return RFret. 

X151 
TTL, ECL, CMOS 
& SINEWAVE Outputs 
Weight = <2 oz. 
Mounting = P.C.B. Type 
Seal = Solder 

.~ ( 
Ill' 

1 :~~ $' 
, 2 1 

1.531 + 
.. . M~AX' 3 4 

1.531-1 
MAX.--j 

Connection 
Pin CMOS, TTL, SINE ECL 

1 Gnd, case Vee 
2 Supply Vee 
3 Output Output 
4t Gnd N/C 

X205 
TTL, ECL, CMOS 
& SINEWAVE Outputs 
Weight = <2 oz. 
Mounting = P.C.B. Type 
Seal = Solder 

m i 
11--. 'h rt -tl 

+ 2.00 

Ii f1±'03 

1- 2.00 
j.,-- ±.03 

Connection 
Pin CMOS, TTL, SINE ECL 
1 Gnd, case Case 
2 Supply Vee 
3 Output Output 
4' Gnd, Case Vee 

X154 
TTL, ECL, CMOS 
& SINEWAVE Outputs 
Weight = <2 oz. 
Mounting = P.C.B. Type 
Seal = Solder 

I1~g3 [ $ ) 
"'U--""":U ---J 

Connection 
Pin CMOS, TTL, SINE ECL 

1 Gnd, case Vee 
2 Case Case 

3 Supply Vee 
4 Output Output 

DIP-TCXO 
TTL, ECL, CMOS 
& SINEWAVE Outputs 
Size = .8" x .5" x .375", 
4 Pin DIP 
Weight = <1.5 oz. 
Mounting = P.C.B. Type 
Seal = Resistance weld 
(hermetic) 

R iMA, 
.200 MIN. 

, ---L.. 

0 0 T 1 ' , ,-, 7 ',' ,,' 
.300 

14 : : ,-. a -.L 0 0 

r .SOO NOM --1 
Connecllon 

Pin TTL, CMOS, SINE ECL 
7 Gnd/case gnd -S.2V 
a Out Out 
14 Veo Gnd 
1 Freq. Ad//Mod (Opt.) 

X201 
TTL, ECL, CMOS 
& SINEWAVE Outputs 
Weight = <2 oz. 
Mounting = P.C.B. Type 
Seal = Solder 

r @ lli 
L"li'~--=--~li'",....I 

2300 

2,00 

Connection 
Pin CMOS, TTL, SINE ECL 
1 Supply Vee 
2 Gnd. case Vee 
3 N/C N/C 
4 Output Output 

DIP-VCXO 
TTL Output 
Size = .8" x .5" x .265" 
4 Pin DIP 
Weight = <1.5 oz. 
Mounting = P.C.B. Type 
Seal' = Resistance weld 
(hermetic) 

R ·2SEAX. 

'.200 MIN. 
~ 

0 0 ,---
1 ,-, 

'.~: 7 
'-' .300 

~=: 
,-, a NOM 

14 '-' ~ 0 0 

I-- .SOO NOM--\ 

Pin Connecllon 

7 Gnd 
a Oul 
14 Vee 
1 Vcont. 

• Internally connected t With electronic frequency adjust option, frequency control voltage is applied from Pin 4 to Pin 1 . 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1429 
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QPL:D CLOCK OSCILLATORS 
I M55310/09/14/16 I 

.• MIL-O-55310/9 (lO5 Equivalent Package) 
• OUTPUT: TIL Square wave. 
• FREQUENCY RANGE: 400 KHz to 30 MHz 
• SCREENING CLASS: B 

NOTE: For QPL part number selection see 
the latest slash sheet issued by 
DESC on M55310/9 . 

• MIL-O-55310/14 (DIP Package) 
• OUTPUT: TIL Square wave. 
• FREQUENCY RANGE: .1 Hz to 25 MHz 
• SCREENING CLASS: B . 

NOTE: For QPL part number selection see 
the latest slash sheet issued by 
DESC on M55310/14 . 

• MIL-O-55310/16 (DIP Package) 
• OUTPUT: TIL Square wave. 
• FREQUENCY RANGE: 0.1 Hz to 60 MHz 
• SCREENING CLASS: B 

NOTE: For QPL part number selection see 
the latest slash sheet issued by 
DESC on M5531 0/16. 

NOTE: Consult Factory for current qualification status on different 
MIL-0-55310 slash sheets. 

-
OSCILLATEK ... 

A I DOVER) TECHNOLOGIES COMPANY 

620 N. Lindenwood Drive. Olathe, Kansas 66062 • Phone (913) 829-1777 • FAX (913) 829-3250 

A·1430 For manufacturers' sales offices, see yellow pages EEM 1991 



A 
AiD acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AFC audio frequency control 
AFf automatic filter test 
ALGOL algoritlunic language 
AM a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information interchange 
ASIC application specific IC 
ATE automatic test equipment 
A TG automatic test generation 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility syste 

C 
CAD computer-aided design 
CAE computer-aided engineering 
CAM computer-aided manufacture 
CAMAC computer-automated 

measurement and control 
CAPP computer-aided process 

planning 
CAT computer-aided test 
CATV cable television or 

community antenna television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CIE computer-integrated engineering 
CIM computer-integrated 

manufacturing 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide 

semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
D/ A digital to analog 
DAC digital to analog converter 
DBMS data base management 

system 
DC direct current 
DFT design for testability 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

Nonnenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDA electronic design automation 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable 

PROM 

EIA Electronic Industries 
Association 

EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM erasable programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200· Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide FET 
CMIP commn management 

information protocol 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 
HlPOT test, measurement, and 

diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

lAB Internet Activities Board 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 
ISDN integrated services digital 

network 
ISO International Standards 

Organization 

J 
JEDEC Joint Electronic Device 

Engineering Council 
JFET junction FET 
JMOS junction MOS 

K 
kHz kilohertz (10 3 hertz) 
KSR keyboard send /receive 

L 
LAN local area network 
LC (filters) inductance/capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement 

transformer 

M 
MASER microwave amplification 

by stimulated emission of 
radiation 

MA TV master antenna television 

IlF' microfarad 
MHz megahertz 
MIC microwave IC 
MIPS million instructions per 

second 
MIB microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide 

semiconductor FET 
MOSIGT metal oxide 

semiconductor insulated-gate 
transistor 

MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation 

module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
OSI open systems interconnection 

P 
PAL programmable array logic 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
PCS plastic clad silica 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RID resistance-temperature dekCtor 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
sAS silicon asymmetrical switch 
SBC single board (micro) computer 

SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon-controlled switch 
SDA source & detector assemblies 
SGMP simple gateway monitoring 

protocol 
SIDAC bidirectional voltage

triggered switch 
SIMM single in-line memory 

module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SNMP simpole network 

management protocol 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid-state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of 

expansion 
TXCO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250· Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
VAC volts (of) alternating current 
V AN value-added network 
VAR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz 

to 300 MHz) 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 

kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 
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• ovenalre 
customized oscillators 

TCXO 
Model foRange Aging Voltage Output Size (MM) Temperature 

SERIES MHZ PPM/YR SUPPLY TYPE L,W,H Range 

OSC91-1 0.1 to 5 0.5 12 5VCMOS 51,51,16 Oto ;+60C 

'OSC91-2 5t020 5 HCMOS 39,39,16 Oto +60C 

OSC91-3 20 to 40 12 SINE 39,39,16 -20 to +70 

OSC91-6 10t04O 0.5 to 1 12 SINE 51,51,19 -35to+70 

OSC91-7 40 to 120 lto3 12 SINE 64,51,19 Oto +60C 

OSC91-8 5toSO 15 SINE 51,51,19 -40 to +80C 

TCVCXO 
Model foRange Aging Voltage Output Size (MM) Temperature 

SERIES MHZ PPM/YR SUPPLY TYPE L,W,H Range 

OSC91-4 10 to 20 5 SINE 34,24,14 o to +60C 

OSC91-5 10t04O 0.5 to 1 12 5VCMOS 51,51,16 -30 to 80C 

OSC91-9 10t04O 12 SINE 51,51,19 -10 to +70C 

,------------------" 
000 ~ 1 

! Qvenaire ! ! MT.HQ.LYSPRNGS,PA ! 
! MODEL ! 

o 0 
: PlEQ. : 

! SIN ! 
I , 
"------------------,, 

o 
00000C) (' ... ---------------.-- -~ ... \ 

! ovenaire ! ! UT.HQ..LYSPAINGS,PA 1 

! MODEL l 
! FREQ. 1 
! SIN 1 
~ ! 
' .. _-----------------_ ... ./ 

Stability 
fo VS temp 

+/-0.5PPM 

+/-lPPM 

+/-lPPM 

+/-lPPM 

+/-lPPM 

+/-lPPM 

Stability 
fo VStemp 

+/-lPPM 

+/-lPPM 

+/-lPPM 

---I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I , 

Vco input Manual 
Vdc trim 

N/A +/-4PPM 

N/A +/-6PPM 

N/A +}- 5PPM 

N/A +/-6PPM 

N/A +/-8PPM 

N/A +/- 5PPM 

Veo input Manual 
Vdc trim 

lto5 N/A 

Oto5 N/A 

o to 5 +/- 5PPM 

ovenaire 

, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I , 

-

WTMOU.""'IIIGIlPA 

JlODEL 
PlEQ 
SIN 

--- -

ovenaire 
MT.Ha..LYSPRIN~P" 

MODEL 
fllEQ 
SEI. NO. 

--

nBCUION aurAL OICILLAWa 

- - -

, 

HAVE OVENAlRE DESIGN YOUR NEXT OSCILLATOR 

• ovenalre 
A DIVISION OF OAK CRYSTAL INC. 

2300 

100 Watts Street, P.O. Box B, Mt. Holly Spri!1gs, PA 17065,TEL (717) 486-3411, FAX (717) 486-5920 

A-1432 . For manufacturers' sales offices, see yellow pages EEM 1991 
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• ovenalre 
customized oscillators 

OCXO,OCVCXO 
Model fo Range Aging Voltage Power Size (MM) Temperature Stability 

SERIES MHZ PPM/YR SUPPLY WATTS L,W,H Range fo VS Temp 

esc 92-1 1 to 5 0.5 12 8 MAX 101,51,51 -20 to 70 +/-1E-8 
esc 92-2 1,5,10 0.1 12 8 MAX 98,51,51 Oto 70 +/-3E-9 
esc 92-3 5to 30 1.0 12 9 MAX 58,58,26 -20 to 70 +/-1E-7 
esc 92-4 10 to 20 0.5 20 6.5 MAX 78,50,41 -20 to 65 +/-5E-8 
esc 92-5 10 0.1 15 7 MAX 76,25,41 Oto 65 +/-5E-8 
esc 92-6 10 0.1 15 7.5 MAX 68,46,22 -10 to 60 +/-1E-8 
esc 92-7 10 0.5 5 3 MAX 51,26,51 Oto 65 +/-3E-8 
esc 92-8 20 to 120 1 to 3 12,24 6 MAX 48,37,91 -20 to 60 +/-5E-8 
esc 92-9 20 to 120 1.0 24 9 MAX 51,51,101 -20 to 60 +/-1E-8 

(~I 0 0 -- ovenaire 
@ 

@ @ __ r.Ha..LY SPRINGS. PA 

MDDEL 

© FlEQ. 
SEI. NO.. 

C 0000 C rlBCllION carnAl. oecn.u:lOJ; 

@@ 

ovenaire 
MT.HQ..LVSPR,INGS,PA 

!w , , L __________________________ .1 

MDDEL 
FlI!Q. 
SEI.NO. o <lJ PUCIllO" Clm"" C*:JLUl'OJ; 

~ 

~ 
0 0 

ovenoire ovenoire 
IIIIT. Ha.LY SPRINGS. PA lilT. HQ.LY SPRINGS, PA 

MDDEL MDDEL 
FlI!Q. FRI!Q. 
SEI. NO. SEI. NO. 
ftICIIIOM ClmAL 0ICILL4101. nlClSION ca1ft'AL I*:ILLA1O& 

I~ f~1 
0 0 0 

HAVE OVENAIRE DESIGN YOUR NEXT OSCILLATOR 

• ovenalre 
A DIVISION OF OAK CRYSTAL INC. 

100 Watts Street, P.O. Box B, Mt. Holly Springs, PA 17065, TEL (717) 486-3411, FAX (717) 486-5920 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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• ovenalre 
mini - control ovens 

75001" 

Fig: I Fig: 2 

49501" 

PIN 1 ('VOCt 

3400lA 

PIN 2 (NJC) PIN2tN/Cj 
EXCEPT FOR ADJUSTABLE UNITS EXCEPT FOR ADJUSTABLE UNITS 

A miniature component oven is a small electronic device that will 
reduce the variation in temperature for a given component or circuit 
by a factor of 10 to lOO. In general, if no care has been taken to reduce 
thermal leakage from the oven and the device to be heated. the 
reduction factor will run about 10. It is necessary to take special care 
to insure that thermal loss will be kept to a minimum in order to 
approach the 100 to 1 reduction. It is important to look at the basic 
operation of the oven and sources of thermal leakage to get a feel for 
how this can be done. 

ment, it is often found that the performance of a component or circuit 
over a given temperature range is not adequate. This is especially true 
if the equipment is to be used over a wide range of temperatures. In 
many cases it is possible to improve the performante considerably by 
the use of a miniature component oven. The incorporation of an oven 
in a given piece of equipment or on a printed circuit board is not simply 
a matter of applying the oven to the board and assuming that the 
problem has been solved. There are certain factors which must be 
taken into consideration prior to using these devices if they are to 
serve their intended purpose. With the increasing demand for more accuracy in electronic equip-

MINIATURE CONTROL OVENS 
T05, HCI8/U, HC-25/U. HC-35/U, HC·42/U, HC-43/U & HC-49/U TYPE CRYSTAL 

SPECIFICATIONS 
• OPERATING VOLTAGE: 10 to 28 Y.D.C. 
• MAX. CURRENT AT TURN ON: 496 MA. MAX. 
• SET POINT: 50 DEG. C. TO 85 DEG. C. 
• SLOPE: +! -3 DEG. C. OVER THE AMBIENT 

TEMPERATURE RANGE. 
• AMBIENT RANGE: FROM -30 to 10 DEG. C. 

BELOW THE SET POINT TEMPERATURE. 
• POWER: 5.95 WATTS MAX. 
• WARM UP: 4 MINUTES MAXIMUM. 
• QUIESCENT POWER AT 25 DEG. C: 1.3 

WATT(TYPICAL). 
• QUIESCENT POWER AT -30 DEG. C. =2.2 

WATT(TYPICAL ) 
• QUIESCENT POWER AT SET POINT -10 DEG. C. 

BELOW SET TEMP. =.30 WATTS (TYP.) 

MECHANICAL 
• DIMENSIONS AND CONFIGURATION: SEE 

FIGURE I AND 2. 
• TERMINAL STRENGTH: LEADS WILL WITH

STAND A 2 LB PULL. 
• WEIGHT (EXCLUDING COMPONENT): 5 

GRAMS MAXIMUM 
SOWERABIUTY 

• RESISTANCE TO SOLDERING: WILL WITHSTAND 
IMMERSION OF LEADS IN"FO SOLDER AT 350 C 
FOR :1.5 SECONDS. 

• 95'~. SOLDER COATING: ;; TO 10 SECONDS 
IMMERSION OF LEADS IN 260 DEG. SOLDER. 

ENVIRONMENTAL 
• NON-OPERATING TEMP.: MINUS 64 TO PLUS 

125C 
• ALTITUDE: OPERATING - FROM SEA LEVEL TO 

10,000 FEET. NON-OPERATING SEA LEVEL TO 
50,000 FEET 

• HUMIDITY: 95't. RH. FOR A PERIOD OF 1000 HRS. 
• VIBRATION: 10 TO 55 CPS WITH DOUBLE AMPLI

TUDE OF .06 INCH ALONG EACH OF 3 MUTUALLY 
PERPENDICULAR AXES. 

• SHOCK: 18 IMPACT SHOCKS OF 2OG's (3 SHOCKS 
IN OPPOSITE DIRECTIONS ALONG EACH OF 3 
MUTUALLY PERPENDICULAR AXES); EACH 
SHOCK TO BE II MILLISECONDS PLUS OR 
MINUS I MILLISECOND. 

"CUSTOMIZED OVENS ARE OUR SPECIALTY" 

• ovenalre 
A DIVISION OF OAK CRYSTAL INC. 

100 Watts Street. P.O. Box B, Mt. HoHy Springs. PA 17065. TEL (717) 486-341 1, FAX (717) 486-5920 

A·1434 For manufacturers' sales offices, see yellow pages EEM 1991 
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• ovenalre 
customized ovens 

FI.65O~ I' ~. 1 
OVENAIRE 

SAW·387l 
SERIES 

J 
I 
lJ 

,. 1200 

"' 
0 

@ OVENAlRE@ 
0 

PCl·lOO 
0 @ SERIES @ 0 

--1 
• .111S 

r -------.----------- ----, , , , , 
: : , , 

L090 

SAW DEVICE OVEN 

" r 

DIODE OVEN 

• .111S 

OVENAIRE n 
PCI·" 1250 

SERIES 

U 
5.250 "'-1 

0 0 0 ) 610 

U u t 

f'::::l n 
: C0-2106: A 
I SERIES ! 
i "! U 

""-\,---------r-T----------~--) 

PCB COMPONENT 
OVEN 

( 
u 

COMPONENT OVEN 

DlMBNSION IlANOBS 

A DIM. 1500 TO 7.Il00 

• DIM. 1000 TO 5.000 

C DIM. L1SO TO 11SO 

I' r-----'-=Rl [-------------1 

2300 

t ___________________ J c I .. ___________________ } 

L-----J...,.;o,-,------,J (L..-..-----' 
@ _J 

! ! , , , , , , , , 

The component oven consists ofthree basic parts, a heater, a temperature sensor, and a 
control circuit. The heating element is usually some form of resistance device which is 
used to convert electricity to heat. The temperature sensor is usually a temperature 
variable resistor such as a thermistor. The control device in its simplest form is a 
thermostat. A thermostat serves as both the temperature sensor and controller. It has a set 
of contacts which opens the circuit when a certain temperature is reached. In more 
complex ovens the controller is an electronic circuit which reads the temperature sensor 
and when the selected temperature is reached, the circuit reduces the current to the 
heater. This circuit is referred to as a proportional controller because during normal 
operation, the'controller continuously changes the oven current in response to changing 
amounts of heat loss in order to keep temperature constant. 

"CUSTOMIZED OVENS ARE OUR SPECIALTY" 

• ovenalre 
A DIVISION OF OAK CRYSTAL INC. 

100 Watts Street, P.O. Box B, Mt. Holly Springs, PA 17065, TEL (717) 486-3411, FAX (717) 486-5920 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1435 



A 
AID acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AFC audio frequency control 
AFf automatic filter test 
ALGOL algorithmic language 
AM a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information interchange 
ASIC application specific IC 
ATE automatic test equipment 
ATG automatic test generation 
A WG American wire gauge 

B 
BALUN ba1anced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruCtion 
BCD binary-wded decimal 
BNC baby "N" connector 
BUS basic utility syste 

C 
CAD computer-aided design 
CAE computer-aided engineering 
CAM computer-aided manufacture 
CAMAC computer-automated 

measurement and control 
CAPP computer-aided process 

planning 
CAT computer-aided test 
CATV cable television or 

community antenna television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CIE computer-integrated engineering 
CIM computer-integrated 

manufacturing 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide 

semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
D/ A digital to analog 
DAC digital to analog converter 
DBMS data base management 

system 
DC direct current 
DFf design for testability 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDA electronic design automation 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable 

PROM 

EIA Eiectronic Industries 
Association 

EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM erasable programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200' Teflon 
FET field-i:ffect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide PET ' 
CMIP commn management 

information protocol 
GPIB genera1 purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 
HlPOT test, measurement, and 

diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

lAB Internet Activities Board 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 
ISDN integrated services digital 

netwod 
ISO International Standards 

Organization 

J 
JEDEC Joint Electronic Device 

Engineering Council 
JFET junction PET 
JMOS junction MaS 

K 
kHz kilohertz (10 3 hertz) 
KSR keyboard send /receive 

L 
LAN local area network 
LC (filters) inductance/capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED Iight-i:mitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise hand 
LSI large scale integration 
LVDT linear velocity displacement 

transformer 

M 
MASER microwave amplification 

by stimulated emission of 
radiation 

MA TV master antenna television 

IlF microfarad 
MHz megahertz 
MIC microwave Ie 
MIPS million instructions per 

secmd 
MID microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide 

semiconductor PET 
MOSIGT metal oxide 

semiconductor insulated-gate 
transistor 

MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation 

module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
OSI open systems interconnection 

P 
PAL programmable array logic 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
PCS plastic clad silica 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequeitcy 
RFC radio-frequency choke 
RFI radio-frequency interference 
RID resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 

SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon-controlled s.witch 
SDA source & detector assemblies 
SGMP simple gateway monitoring 

protocol 
SIDAC bidirectional voltage

triggered switch 
SIMM single in-line memory 

module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SNMP simpole network 

management protocol 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid-state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of 

expansion 
TXCO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250' Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
V A C volts (of) alternating current 
VAN value-added network 
VAR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz 

to 300 MHz) 
VHSIC very high speed integrated 

cUcuit 
VLF very low frequency (3 to 30 

kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 
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Pletronics 
-plct----.... 
MICROPROCESSOR CRYSTALS 
& CLOCK OSCILLATORS 

PLETRONICS presents . .. 

. . . a full line of quartz crystals and clock oscillators available from the following categories: 
• Standard Microprocessor Crystals • TTL Oscillators • Tri-State (Enable/Disable) Oscillators 
• Low Profile Crystals • CMOS Oscillators • Dual Output Oscillators 
• Miniature (UM-1) Crystals • HCMOS Oscillators • 4-Pin Mini-DIP Oscillators 
• Tuning Fork Watch Crystals • Surface Mount Oscillators 

If the product you need is not listed here among our standard crystals and oscillators, our engineering staff will be happy 
to custom design a product to fit your exact specifications. 

MICROPROCESSOR CRYSTALS 

Crystals in HC-18* or HC·49 Package 
MP18/MP49 Series 

The following standard microprocessor crystals are available 
immediately from stock: 

SPECIFICATIONS: 
1. Calibration Tolerance: ±0.005% (50 ppm) at 25°C. 
2. Overall Frequency Stability: ±0.01% (100ppm), 0-70°C. 
3. Equivalent Series Resistance: 

1.000-2.4576 MHz ... 250-750 ohms 
3.579545-7.3728 MHz ... 75-150 ohms 

Part 
Number 

Frequency 
(MHz) 

Part 
Number 

Frequency 
. (MHz) 

8.00-48.00 MHz ... 25-40 ohms, max 

MP49-13" 
MP49-32 
MP49-18 
MP49-18 
MP49-3O 
MP49-20 
MP49-20 
SRMP49'" 
MP49-22 
MP49-12 
MP49-20 
SRMP49 
SRMP49 
SRMP49 
MP49-20 
SRMP49 
MP49-30 
MP49-20 
MP49-20 
SRMP49 
SRMP49 

1.843200 
2.457600 
3.276800 
3.579545 
3.600000 
3.686400 
4.000000 
4.000000 
4.032000 
4.194304 
4.433619 
4.915200 
5.000000 
5.068800 
5.185000 
6.000000 
6.144000 
6.400000 
6.553600 
7.372800 
8.000000 

SRMP49 
SRMP49 
SRMP49 
MP49-20 
SRMP49 
SRMP49 
SRMP49 
SRMP49 
SRMP49 
SRMP49 
SRMP49 
SRMP49 
SRMP49 
MP49-20 
SRMP49 
SRMP49 
SRMP49 
SRMP49 
SRMP49 
SRMP49 
SRMP49 

9.830400 
10.000000 
11.000000 
11.059200 
11.059200 
12.000000 
13.516800 
14.318180 
14.745600 
15.000000 
16.000000 
18.000000 
1a432000 
18.869600 
19.660800 
20.000000 
22.118400 
24.000000 
25.000000 
36.000000 
48.000000 

'For crystals in HC-18 package, MP49 becomes MP18 in 
Part No. 

"Dashed numbers (e.g. -32) indicate load capacitance in pico 
Farads (e.g. 32pF) 

"'Model numbers without dashed numbers indicate series 
resonance. 

4. Sealing Method: Solder Seal (HC-18) 
ResistanceWeld (HC-49) 

HC-18 (Solder Seal) 

~:r.;;113'46) ~ 

I ff~,:,) MIN 

~o;;, ,I-I 0.183 ~ 
..!j L!..0.192 14.65)- -
I 0.435 I {4.B8} MAX 
rl11.05)~ 

MAX 

HC-49 (Resistance Weld) 

~
-, 

0.5301(13.46) 
MAX 

I tiiI12'7) 
Q017l10.43) _I_I MIN 

lJ I 0183 
_0.192 (464) - -I 0.440 I (4.88) MAX 

-111.8)1 
MAX 

Inchesl(Millimeters) 

Specifications subject to change without notice. 

Pletr6nlcs, Inc., 19015 36th Ave. West, Suite H, Lynnwood, WA 98036 (206)776-1880 FAX: (206)776-2760 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1437 
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~---------------------------------------------------------------------~,~ Crystals In HC-33 or He-51· Package 
MP33/MP51 Series 

The following standard microprocessor crystals are available 
immediately from stock: 

Part 
Number 
MP33-13·* 
MP33-13 
MP33-20 

Frequency 
(MHz) 

1.000000 
1.843200 
2.000000 

Part 
Number 
MP33-20 
MP33-32 
MP33-18 

Frequency 
(MHz) 

2.097152 
2.457600 
3.579545 

·For crystals in HC-51 packages, MP33 becomes MP51 in 
Part No. 

··Dashed numbers (e.g. -13) indicate load capacitance in 
picoFarads (e.g. 13pF) 

SPECIFICATIONS: 
1. Calibration Tolerance: ±0.005% (50 ppm) at 25"C. 
2. Overall Frequency Stability: ±0.01% (l00ppm), 0·70"C. 
3. Equivalent Series Resistance: 

1.000·2.4576 MH,z ... 250·750 ohms 
3.57945·7.3728 MHz ... 75·150 ohms 

8.00·48.00 MHz ... 25·40 ohms, max 
4. Sealing Method: Solder Seal (He·33) 

Resistance Weld (H C·51) 

~ ProIlle Ctyota~' // 
LP40 Serle. " 
AT-Strip crystals are housed in low-profile packages (Height: 
4.0mm).* They may be substituted for HC-18 or HC-49 crystals 
when height is a constraining factor. The following standard fre
quencies (in MHz) and load capacitances (where shown) are 
available from stock. If capacitance is not shown, calibration 
is series resonance. 

3.579545(18pF) 5.068800 12.000000 
3.686400(20pF) 6.000000 14.318180 
4.oo0ooo(20pF) 6. 144000(30pF) 15.000000 
4. 194304(12pF) 8.000000 16.000000 
4.915200 10.000000 18.000000 
5.000000(20pF) 11.059200 20.000000 

24.000000 
*Also available in 3.5mm package (LP49 Series) 

1. Calibration Tolerance: ±0.005% (50ppm) at 25°C. 
2. Overall Frequency Stability: ±0.01% (looppm), 0-70°C. 
3. Crystals housed in 3-lead package (3LP4O) also available. 

I 0398 MAX : LP40 3LP40 1_ 0.39B MAX _I 

crw~'"" l-~'" 1 Fn-'-8 -+ mill! -----I--~-?-~~-j1Fj·-·rrm l 0.030 I °720~IN J L m, m ! O~~.o~~X 0.183MAx(4.65) I m m m ! 

HC-33 (Solder Seal) 

HaI19.6B) p 
MAX . + l 10.7871120.0) L I 0.Q30 I MIN n 

10.76)-0- U 
h~::) -I r -0.352 

(8.94) 
0.7571119.23) MAX 

f 176)--Ir ~ ~ m ! U! ~ ~ m ! ~ 0486 .. I 0.362 L-....J -_.,-_..... : : ! l-.....!-.J ! 
112.34) 18.94) 0192 ± o.oos (4.BB) -!!- 0.192 ± 0.008 14BB) . 

0.787(20) MAX:. i i II: 0.017 ± 0.002 I.; i .! 
Inches/(Millimeters) 0.435 MAX (11.05) (0.43). 0.435 MAX (11.05) . 

~nlng Fork Watch Ctyotals t b b j -~~ r b. b j 
MAX· 

Industry standard, 32.768kHz tuning fork watch crystals are also 
available from stock in 3X8mm packages. 

Specifications: 
Size* ............ , ....... 3.0mm x S.Omm (+1-0.2mm) 
Calibration Tolerance . . . . . . . . . . . . . . .. ±0.002% at 25°C 
Operating Temperature ............... -10°C to +60°C 
Temperature Turnover Point •. , ..... , ..... 23°C +/~5°C 
Series resistance ........ ,.......... 25K ohms typical 
Quality Factor . . . . . . . . . . . . . . . . . . . . . . . . . SO,OOO typical 
Drive Level . . . . . . . . . . . . • . . . . . . . . . . .. 1 microwatt' max 
Aging , ............... , 1st year @ 25°C 1 ppm typical 
*1.5mm x 8.0mm and 2.omm x 8.0mm package also available. 
contact factory for price and availability. 

~(8~m.) 1~~~.J 
I I=;;:::>d 11043 Inc_ (MIIII"""') 

1=*=>= 1··1) 
'----_-..l':' . .t o.LOHl/(O.3) 

0.118/,..0) 

Custom Designed Crystals 
PLETRONICS will design arid manufacture quartz crystals to 
customer specifications within the following limits: 
-Frequency Range: 1.00 to 200.00 MHz. 
-Overall Frequency Stability: 

±0.001% (10ppm) to ±0.01% (looppm) 

Miniature Crystals in UM-1 PaC~kae 
UM1 Series 

Miniature crystals housed in 
UM-l packages are available 
as follows: 
-Frequency Range: 

8.00 to 120.00 MHz. 
-Overall Frequency Stability: 

±0.001% (10ppm) to UM-1 (Resistance Weld) 
±0.01% (looppm) 

~Q.32 ~ IB.l) 
MAX 

T 

,~JI-I~ "" J ~ l -I 1- 0.15 13.2) 
1_ 0.31 4 13.75) MAX 

~:~ MAX InchesJ{Millimeters) 

Specifications subject to change without notice. 

Pletronlcs. Inc .• 19015 36th Ave. West. Suite H. Lynnwood. WA 98036 (206)776-1880 FAX: (206)776-2760 

For manufacturers' sales offices, see yellow pages EEM 1991 
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CRYSTAL SELECTION GUIDE 

The PLETRONICS Quartz Crystal Selection Guide 

has been prepared to aSsist you In selecting the 

crystal you need, As long as you know what 

frequency you want, and you know what pack

age you would like, you can easily find the 

desired part number, If you can't find a basic 

part number In this guide to meet your needs, 

call for help, We will gladly help you prepare the 

appropriate special part number and, of course, 

the custom crystal to fit your unique application. 

And we'll do It faster than you would have be

lieved possible. 

CRYSTAL PART NUMBERING GUIDE 

The PLETRONICS Crystal Part Number Is com

posed of three major elements: (1) the crystal 

package type, (2) the frequency of operation, 

and (3) the calibration method, If the crystal has 

been calibrated at series resonance, the pack-

• When calibration is at series resonance: 

1 Package Typel c=Frequency 

~12.000 MHzl 

1 Package Type cFreqUency 

ffig..SR -h 2.000MHzl 

'Package Type: See Selection Guide above 
'Load Capacitance: Spec"led by customer In picofarads (pF) 

age number will be preceded or followed by 

·SR". If the crystal has been calibrated at paral

lel resonance, the package number will be 

followed by the load capaCitance value in 

picofarads, 

• When calibration Is at parallel resonance: 

1 Package Type ,--_-0,2 Load CapaCitance 

L-.--IFrequency 

2300 

Pletronics, Inc., 19015 36th Ave. West, Suite H, Lynnwood, WA 98036 (206)776-1880 FAX: (206)776-2760 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1439 



2300 CRYSTALS, OSCIlLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

~- \ 
~e~ • Pletronics now offers 

clock oscillators with 
frequencies up to 120 MHz! 
• Standard Frequencies include: 

60, 64, 66, 66%, 80, and 100MHz 
• HCMOS and TTL compatible 
• DIP-14 and MINI-DIP Metal Packages 
• Surface Mount Plastic Package 

CLOCK OSCILLATORS 

P1100-HC Series Clock Oscillators 

These clock oscillators are both TTL and CMOS compatible. 
They can drive up to ten standard TTL loads, and they are com
pletely compatible with high-speed CMOS. 

The following standard frequencies (in MHz) are available from 
stock: 

1.000000 
1.843200 
2.000000 
2.457600 
3.579545 
3.686400 
4.000000 
4.915200 
5.000000 
5.068800 
6.000000 

6.144000 
7.372800 
8.000000 
9.600000 

10.000000 
11.059200 
12.000000 
14.318180 
15.000000 
16.000000 
16.257000 

18.432000 
19.660800 
20.000000 
24.000000 
25.000000 
25.175000 
28.322000 
30.000000 
32.000000 
33.333000 
36.000000 

P1100-3S Clock Oscillators 

40.000000 
44.900000 
48.000000 
50.000000 
50.350000 
60.000000 
64.000000 
66.000000 
66.667000 
80.000000 

100.000000 

(Tri-State - Enable/Disable Clock Oscillators) 
These "True" tri-state clock oscillators are fully HCMOS and 
TTL compatible. When the input at pin 1 is in "Enable State," 
the output at pin 8 is also in "Enable State" (normal). When 
the input at pin 1 is in "Disable State," the output at pin 8 is 
also in "Disable State" (high impedance). The input is normally 
disabled by grounding pin 1. Thus, with pin 8 in the high im
pedance condition, the unit is ready to receive test signals or 
to connect to alternative circuits. 

-Enable/Disable input requirements at pin 1: 
Vih 0.6 Vcc minimum Vii O.4V maximum 
lih 10}JA maximum Iii -150}JA maximum 

DF1100 Series Clock Oscillators 
These clock oscillators contain two independently operating 
crystals in one package: One independent output from Pin 1. 
the other independent outp.ut from Pin 8. 
-Frequency Range: Pin 1: 4 MHz to 60 MHz. 

Pin 8: 4 MHz to 60 MHz. 

-Both outputs are TTL and HCMOS compatible. 

P1100-SC Series Clock Oscillators 

These clock oscillators compatible with 4000 Series CMOS are 
designed for applications requiring high voltage and low 
current consumption. Available frequency ranges depend on 
the input voltage specified as follows: 
-When Vcc = 12 to 15V, 250 Hz to 15.00 MHz. 
-When Vcc = 9 to 12V, 250 Hz to 12.00 MHz. 
-When Vcc = 6 to 9V, 250 Hz to 8.00 MHz. 

-See Specification Table 

P1100/DF1100 SERIES 

PIN HC,3S SC 

7 
8 
14 

Pletronics, Inc" 19015 36th Ave, West, Suite H, Lynnwood, WA 98036 (206)776- 1880 FAX: (206)776-2760 
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SM1100 SERIES 
Surface Mount Clock Oscillators 
These new plastic-molded, surface mountable clock 
oscillators are available in two different footprints: 
J-Iead, compatible with the Electronic Industry 
Association standard surface mount land pattern. 
And Gull-wing, compatible with the industry standard 
SO-L-20 land pattern. 

PHYSICAL DIMENSIONS (inches): 

~(AEF) 

(DENOTES PIN') 

~IREF' 
(DENOTES PIN 1) 

SM1100J 

1 
2 
3 
4 

Pin 

vrll:1 'm m~J J.2oo'( 
RECOMMENDED LAND PATTERN 

SMll00J 

SM 11 OOG 

025 .... 

PACKAGE 
Ir-OUTLINE 
, ....... 050 

rtj 
Loo DO=: 

l.-.-..-.450-. .D75 
RECOMMENDED LAND PATTERN 

PIN CONNECTIONS 

Connection 

SMll00G 

1,2 Enable/Disable Input 
9,10 Ground 
11,12 Output 
19,20 Vin (Vee) 

• Frequencies from 1.56MHz to 120 MHz. 
• HCMOS, ACMOS, and 10-TTL compatible 
• Proprietary structure of the internal crystal makes 

the oscillator extremely rugged 
• Tri-State output standard in all units 
• Increased rise and fall times for frequencies below 

43 MHz to minimize EMI emission and waveform 
distortion often found in high-performance in
tegrated circuits 

• ESD-protected Input/Output 
-See speCification table 

The following standard frequencies (in MHz) are available 
in the Model SM1100J. 

1.843200 
4.000000 

11.059200 
14.318180 
16.000000 

16.257000 
20.000000 
24.000000 
25.175000 
28.322000 

32.000000 
33.333000 
40.000000 
50.000000 
60.000000 

SHIPPING SPECIFICATIONS: 

SHIPPING TAPE (Embossed Carrier Tape): 

I 12.00 
I4-Ko 5 R (TYP) ±0.10mm 

. (.472") 

64.000000 
66.000000 
66.667000 
80.000000 

100.000000 

~ F~1 {TOL. FOA THE ABOVE: 
.--~-- = 13(±.00S)} 

30mm(NOM)...J 
3 A (TYPI 

SHIPPING REEL: 

Size: 330rnm (13") diameter 

Center Hole: 
A: 21mm (.83") 
B: 13mm (.51") 
C: 2mm (.08") 

2300 

Pletronics, Inc., 19015 36th Ave. West, Suite H, Lynnwood, WA 98036 (206)776-1880 FAX: (206)776-2760 
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~ 

"'\ 

SQ2200 Series Clock Oscillators ' SQ SERIES. 
.. .' 

These Clock Oscillators are fully HCMOS and TTL compati-

'- -¥. ble, and they are housed in 4-pin, Mini-DIP packages. This ':t 0.236fMAX J package size is one half the size of regular clock oscillator 0.492 ± 004 0.031 ± .oOB 1 
packages. (See Drawings.) (12.50) • (6~) (O~O) 

0300 ± 004 
.250 ~ .014 

J002~ :-:}DIAM 

17.62) 

The following standard frequencies (in MHz) are available from i L 
~B. • . Ot (6.35) . 

stock: (0.50) (4 pms) 

1040300 ± .004" 
1.843200 16.000000 28.322000 60.000000 (7.62) 

3.686400 16.257000 30.000000 64.000000 +- 0.492 ± .004---.. Inchesl(Millimeters) 

4.000000 18.432000 32.000000 66.000000 (12.50) 

8.000000 20.000000 36.000000 66.667000 
10.000000 24.000000 40.000000 80.000000 PIN SQ2200/SQ3300 
12.000000 25.000000 48.000000 100.000000 

N/C or Enable/Disable 14.318180 25.175000 50.000000 1 
4 Circuit/Case Ground 

S03300 Series Clock Oscillators 5 Output 
8 Input (Vcc) 

These units are Tri-State clock oscillators housed in Mini-DIP 
packages. The mechanical dimensions are the same as 
SQ2200. The electrical specifications are the same as 
P1100-3S, 

-See Specification Table. 

CLOCK OSCILLATOR SPECIFICATION TABLE 

SM1100 P1100-HC P1100-3S SQ2200 SQ3300 DF1100 Pll00-SC 

1.00 MHz 250 Hz 500 kHz 250 Hz 500 kHz 4 MHz See text 
to under Frequency Range to to to to to 60 MHz P1100-SC 120 MHz 120 MHz 120 MHz 120 MHz 120 MHz 

Both Outputs Series 
Operating Temp Range 0° to 70°C (-40° to 85°C avaialble) 

±0.01% (100ppm) from O°C to 70°C - Standard (-40° to 85°C available) 
Overall Freq Stability 25ppm to 1000ppm also available. 

See selection guide for corresponding part numbers. 
fN to 15V 

Input Voltage 5VDC ±10% Customer 
Specified 

Test Load 50pF when used as HC device 20pF 10-TTL + 20pF when used as TTL device 

-rrF)- -)TAI'" 

1 LEVEL____ I ~ I I 09Vcc 

~-.i2.4V) O.5VCC __ _ ___ ..,......J _ 

Output Symmetry 
'(1.4V) I I I 

60/40 to 40/60 (55/45 to 45155 typical) o LEVEL I I -- 1-- O.1Vcc 
o ovoc I , I "(o.4V) 

ISVMMETRY' I 
--I .411061 I- I 

I ,-, , 
"\tIh;.ge levels In I ) fefet 10 TIL tavels 

3nS±lnS typo Vcc=fN 

Rise & Fall Times ( 43MHz) 6nS maximum with 10-TTL Load -100nS max. 
1.5nS±lnS typo Vcc=15V 

( 43MHz) -30nS max. 

Logic Level "1" O.9xVcc minimum when used as HCMOS device 0.9 x Vec 
2.4V minimum when used as TTL device minimum 

Logic Level "0" 
0.1xVcc maximum when used as HCMOS device 0.1 x Vee 
0.4V maximum when used as TTL device maximum 

Pletronics, Inc., 19015 36th Ave. West, Suite H, Lynnwood, WA 98036 (206)176-1880 FAX: (206)776-2760 

For manufacturers' sales offices, see yellow pages EEM 1991 
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OSCILLATOR SELECTION GUIDE 

The PLETRONICS Clock OSCILLATOR Selection 

Guide has been prepared to assist you in select

ing the oscillator you need. As long as you know 

the parameters you want, the package you 

want, and the frequency you want, you can 

easily find the deSired part number. If you can't 

find a basic part number in this guide to meet 

your needs, call for help. We will gladly help you 

prepare the appropriate special part number 

and, of course, the custom oscillator to fit your 

unique application. 

CLOCK OSCILLATOR 
SELECTION GUIDE 

OSCILLATOR PART NUMBERING GUIDE 

The PLETRONICS Clock Oscillator Part Number is 

composed of three major elements: (1) the basiC 

series part number, (2) the frequency of opera-

L""at~ .. " .. 
LM~' 

Oscillator Frequency 

Part Number 

Frequency Stability 

'See Selection Guide Above 
'See Frequency Stability Tobie on Righi. 

lion, and (3) the overall frequency stability. This 

allows you to place an order directly by part 

number. 

Frequency Stability 

45: 50PPM (0.005%) 
00: 100PPM (0.0l0"'{') 
14: 500PPM (0.050%) 
15: 1000PPM (0.100%) 

Pletronics, Inc., 19015 36th Ave. West, Suite H, Lynnwood, WA 98036 (206)776-1880 FAX: (206)776-2760 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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Quality Hybrid Crystal 
Clock Oscillators 

LOGIC FAMILIES: TTL, CMOS, HCMOS, ACMOS & ECl 
TTL 
Standard TTL outputs can drive up to 10 TTL loads. Some Q-Tech clocks use low power Schottky (LS) dividers and gates to 
reduce internal power consumption. These units drive 2 TTL loads or 4 LS loads over the full military temperature range. 

SPECIFICATION FREQUENCY RANGE SYMBOL MIN TYP MAX UNIT 

Operating Voltage All Vee 4.5 5.0 
5.5 Volt 
'7.0 M 

50 MHz-l00 MHz 40 

27 MHz to 50 MHz 25 
Supply Current 8.5 MHz to 27 MHz Icc 12 

milliAmpere 

.01Hz to 6.5 MHz 20 
(mA) 

-High All VOH 2.4 3.8 Volt" 
Output Voltage 

-low All VOL 0.3 0.4 (V) 

RlselFall Times 5 MHz to 80 MHz 3 5 nanosecond 
(measured btw .8V & 2.0V) less than 5 MHz 

t.ttt 
8 10 (ns) 

27.5 MHz t0100MHz 10 
16 MHz to" 27.5 MHz 

t. 2 milliseco!;:! 
Start-Up Time 

10 MHz to 16 MHz 5 (ma) 

less than 10 MHz 15 
27 MHz to 80 MHz 40 50 60 

··Duty Cycle or 6.5 MHz to 27 MHz 40 50 60 percent 
Symmetry With dlvider(s) N/A 

45 50 55 % 
less than 5 MHz 45 50 55 

27 MHz to 65 MHz 6 TTL loads 
Load 

Less than 27 MHz N/A 10 TTL loads 

Stability vs. Supply Voltage All N/A ±1x10" ±2x10·6 t,F/t,V for 
t,V = ±10% 

Stability va. load All N/A ±1x10" t,FI t, Load for 
t, Load = ±20% 

Aging & Stability All N/A +5 +10 PPMIYear 
Screening Full MIL Temperature Range: -55°C to +1250 C with special option to +2000 C if required 
PecUlle Available in all Q-Tech packages 

o Absolute maximum operating voltage. 0' For tighter tolerance, or special waveform, consult the factory. 

CMOS, HCMOS, ACMOS & "Z" DRIVERS 
Q-Tech "C" type clock oscillators are compatible with the high voltage, 4000 
series CMOS logic family. Frequencies from .01 Hz to 15 MHz and voltages 
from 5 volts to 15 volts are avairable. 
The "HC/AC" clock OSCillators match the High Speed CMOS logic family. Q. 
Tech HC/AC clocks produce rail·to-rail CMOS logic levels at frequencies to 
over 100 MHz. These units can drive one TTL load or high capacitance 
CMOS and NMOS loads. 
Options available in the HC/AC line include provisions for special symmetry 
option. a low current option for battery operation when the output frequency 
is below to 100 KHz. and optional 10 TTL drive capability. Although normally 
run at 5.0 volts like TTL. HC clocks can operate down to 2.5 volts. with some 
restrictions on maximum frequency. 
The "z" type clock oscillators have more power to drive very high capeci
tance loads. Use 'Z" deSignation in part number: e.g. QT6Z9M-12 MHz. 
This unit can drive 150 pF load with a typical 6 nanoseconds (ns) rise & fall 
times ( .... .,). , -
Extra outputs. gates. special digital functions and automatic testing provi· 
sions can often be included at low cost. 

SPECIFICATION STO CMOS HC/AO 
• 01 Hz to 15 MHz 

Frequency Range (Max. frequency .01 Hz to 100 MHz 
depends on voltage) 

Supply Voltage 05 to 15 volts '2.5 to 5.0 Volts 

Supply Current 2-4 mil. typical 6 mA typical 
at5Vand6MHz @ 10 MHz 
10 CMOS/MOS loads ±2 mA drive typical. 

Load typical (depends on Can drive 1 TTL load. 
frequency) excellent for high 

capaCitance loads fit. * 
Rise/Fail Times <100 ns@ 5 V 6 ns typical @ 6 MHz. 

(t, and If) (depends on load) 10 ns max. 
u1 t1 Vee -0.1 V min. Vee -0.1 min. 

logic level "0" 0.0 +0.1 V max. 0.0 +0.1 V max. 
Aging & Stability Same as TTL Same as TTL 

60/404 MHz to 15 MHz 60140 STD 
Symmetry 50/50 below 4 MHz "50/50 available up 

to 25 MHz. 
Screening Full MIL Temperature Range -55°C to +125°C 
Package Available In all Q-Tech package. 

...... : 'Special supply voltage. Ultra low current for battery operation available. 
"S~ial tI~htened sy'mmetry or arbitrary specified symmetry available. 

"'Higher dnve capabl6ties available. 

ECl 
The ECl logic family is characterized by verY high speed (clocks available 
to 200 MHz.) Q·Tech ECl clocks use 10K. 10KH. lOOK and ECLinPS for 
compatibility with most ECl systems. 
ECl components typically use a negative Vcc of - 5.2 Volts D.C., refer· 
enced to ground pin. for example. the Q·Tech QT48 package. built as an ECl 
clock. would use - 5.2 Volts on pin 7 ("Vcc") and ground on pin 14. Other pin 
configurations are also available. 
2 new ECl options are available (QT6E1 and QT41El series) with quick 
delivery on standard frequencies. For more information. request bulletin EeL. 

Available Features: 
1. Full Military Temperature range 
2. Internal bias (Vbb) available on a pin 
3. low cost commercial version (request bulletin ECl) 

4. A.C. coupled output for r.t. applications 
5. Custom clocks with gates. complementary outputs. etc . 
6. Positive Vcc. 
7. Custom load requirements. 

SPECllFICATION ECl 
•• Frequency Range 1 MHz to 200 MHz 

Supply VoRage 
- 5.2 V SId for 10K and 10 KH OUlput 
-4.5 V SId for lOOK O'!!e!JI 

Supply Currenl 30 mA typical 
load SId ECl 
Rise/Fall Times (~and TIl SId 10K. lOOK. and 10 KH 
levels STD 10K. lOOK and 10 KH 
Aging & Stability Same as TIL 
Symmetry 60/40 (max1 55/45 (typical) 

Screening Full MIL Temperature range: 
- 55· to + 125·C 
Available In all Q. Tech stan-

Package ~~r: :~:~¥:: except QT1. 

•• For higher frequency, refer to UHF and VHF sources in our catalog . 

For manufacturers' sales offices. see yellow pages t;EM 1991 
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el~ l!:!!~~'~~~~C!~~~~~ 
(213) 836-7900-Telex: 69-6140-FAX (213) 836-2157 

QPL to Full MiI-O-5531 0/08 
Thru 120 

QUALITY HYBRID CRYSTAL CLOCK OSCILLATORS DRAWING OUTLINES 

QT1 QT14 

~ 
1T1TJi 
n~~~'\'· ...... :n:--

.. -&---, 
m-~-... 4-. .. 

... 0 

QT22 

Upper dimensions in inches. lower dimensions in millimeters. 

MODEL 
# PCKG. 

QTt T05 

PIN CONNECTIONS 
VCC! GND! 
VDD CASE OUT 

8 4/4 5 

LOGIC FAMILY 
INPUT VOLTAGE 

EQUIVALENT MIL-O-P/N 
M 55310/XX 

QT2 

QT24 

TTL 
5.0V 

/09 = TTL & 
/12 = CMOS 400 Hz • 60 MHz 

QT14 TO 5 8 4/4 5 N/A 
QT2 T08 12 6/6 5 N/A 1 Hz~80MHz 

QT3 T08 8 4/4 5 /10 = TTL & 
113 = CMOS 

QT4 DIP 4 7/7 5 114 - TTL 

QT6 DIP 14 7/7 B /16 & 117 = TTL & 
/18 - CMOS 

1.5 KHz· 30 MHz 

0.1 Hz 

j 
QT12 DIP 14 717 4 N/A 100 MHz 
QT22 FP 8 9/9 10 N/A 1.5KHz-l00-MHz 
QT24 FP 13 10/10 11 121 - TTL 1 Hz -100 MHz 

t-=Q,:-;T6=2'-+"L::!C::.:C::......t..:6~.-!1!:.2~34~·~404~42!:-.1-_---!./:::20~-=-T:....:T.!::L'-----l 1.5 KHz -100 MHz 
QT66 LCC 4.10 31.37 39 119 = TTL 

FREQUENCY STABILITY VS TEMPERATURE"" 

OPTION CODE ±% ±PPM TEMPERATURE 

1 .01 100 
ooC- +700C 

4 .005 50 

2 .005 50 ooC- +50oC 
~(! .0005 5 
5 .0025 25 200C - +700C 

6 .005 50 -550C - +105OC 

9 .005 50 -550C - +125OC 
10 .01 100 

8 TO CUSTOMER SPECIAL REQUIREMENTS 

• Requires external tuning capacitor. 
•• All units operate from -55°C to +1250C. 

Tolerance unspecified outside of temperature limits. 

SPECIAL OPTIONS AVAILABLE 
• Gated Outputs 
• Multiple Frequency Outputs 
• Trl-State Outputs 
• Fine Frequency Adjustment 
• Precise Programmed Outputs 
• Reliable Start-Up Time 

QT3 

QT62 QT66 

! 
I 1011.11" • .1 

JL -oiL ,. .......... ~ ..... 
L"J'TW:;' 

W!J ..(- u. 

CMOS I HCMOs/ACMOS I ECL 

I 5.0V -10.0V I 10.0V -15.0V I 5.0V I -5.2V 

FREQUENCY RANGE 

1.5 KHz - 8.5 MHz 1.5 KHz -15 MHz 400 Hz - 60 MHz N/A 

.01 Hz - 80 MHz 1 MHz - 200 MHi 
1 Hz -S.5 MHz 1 Hz-15MHz 

.01 Hz - 30 MHz N/A 

0.01 Hz 0.01 Hz 

200 MHz 

j 
S.5 MHz 

1 Hz 

+ 

j 
15 MHz 

1 Hz 

• 

1 MHz 

j 
.03 Hz 

J 
100 MHz 

S.5 MHz 15MHz 

HOW TO ORDER (213) 836-7900 

I QT"H .. H H M HL.----,.---I 
I 

MODEL # LOGIC STABILITY MILITARY FREQUENCY 
FAMILY OPTION SCREENING IN Hz, KHz OR 

EXAMPLE: Mit. 
-----, .... ---, r----L, ,.----, ~----:--1 
L_a.!.6_j---t_!.._j---t.._.!_..J--"L_~_""--'L~·!"'_~~ 

NORMALLY WRITTEN: QT8T9M·20.000 MIfz 

There are three ways to order a Q-Tech Clock Oscillator: 
1. 9y ordering a Q·Tech standard part number such as: 016 T • M-IO MHz. 
2. By ordering a r.iiL-0-55310 part number-such"asIill5310/16:1131 A.:mlllz. 
.3. By ordering ~_sMciai custom requirement unit (wh~h8r the produc.tls .gOYeIl!ed. bY •. 
customer source control-document or is a Q-Tech speCIal design). a specTal part number· 
MeM XXXX will be assigned to the product designating MlcraellCtraalc C.stoll 10lclllllOr) 
Modul •• which will also assure you of clnfld.ntlallty regarding the praprletary natl" of 
your deSign. 

• Sinewave Output 
• Special Symmetry 
• logic: TIL. CMOS. HCMOS. ACMOS. ECl and 'Z' Drivers 
• 200°C Operation 
• Very low Consumption 
• Special Package Configurations 
• Special Pin Configurations 

EEM1991 For manufacturers' sales offices. see yellow pages 
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el~ I-Tech Clrplratiln 
10150 W. Jefferson Blvd., Culver City, CA 90232, USA 

. (213) 836-7900-Telex: 69-6140-FAX (213) 836-2157 

SURFACE MOUNT CRYSTALS 
Q-Tech is introducing its new line of Surface Mount 
Crystals: the QX64A (85 mils thick) and QX64B (65 mils 
thick) series with a frequency range of 5 MHz to 125 
MHz. These surface mount crystals can withstand full 
military environmental testings. They are hermetically 
sealed in a 40 pad lCC with any pin configuration at no 
extra charge. They are also available in swept quartz 
for radiation hardened applications. For more details 
please request bulletin SMX. 

ULTRA-SMAll HF AND VHF SOURCES 
Q-Tech's crystal controlled oscillator model QT-815 is avail
able in the frequency range from 4 MHz to 500 MHz. With a 
package size of just 1.66 in. x .875 in. x .275 in., theQT-815 is 
one half the size of competing units with no compromise in 
specifications. Features include: low noise, crystal stability, 
+ 7 dBm output, low DC current. Other packages and options 
available. For full details please request bulletin QT-800. 
Also, see page four of this ad. 

ECl CLOCK OSCilLATORS 
In addition to its complete line of ECl Clock Oscillators, 
a-Tech now offers another version of unscreened and fast 
delivery ECl in 2 standard DIPS: QT6E1 (14 pin DIP) and the 
QT41 E1 (4 pin DIP) series. These units operate at - 5.2 Volts 
with a frequency range of 1 MHz to 200 MHz. For more details 
please request bulletin EeL. 

Other Q-Tech 
Products 

Surface Mount Crystals 

VCXO'S 
a-TECH Voltage Controlled Crystal Oscillators can be 
"frequency shifted" or "controlled" with an external volt
age source. a-Tech VCXQ's, often used for frequency syn
thesis, clock recovery and other phase lock loop applica
tions, are available in DIP packages as well as custom 
packages. Typical deviation (pulling) is +/- 100 ppm for a 
control voltage range of 0 to 5 volts. VCXO's requiring a 
wider pull range, improved linearity, ECl or sinewave out
put are also available. Integrating the VCXO, the loop filter 
and the phase detector into one small package can reduce 
cost, space and system noise. a-Tech Voltage Controlled 
Oscillators (VCOs) are also available. 
For more details, please request the VCXO bulletin. 

ECL Clock Oscillators 

MICROPROCESSOR CLOCK DRIVERS - THE OCM SERIES 
Q-Tech has developed clock generators/drivers with 
quartz crystal stability for all commonly used micro
processors. Versions are available with TTL, CMOS 
and/or NMOS output levels (as required). The QCM 
series clock drivers are available in both commercial 
and full Mil-spec designs. a~Tech can provide drivers 
for almost all available microprocessors. For full de
tails please request bulletin MCD. 

MCXO 
Microprocessor Compensated Crystal Oscillator 
A new approach to low power high stability design, a-TECH's 
MCXO breaks the 30 year, 1 ppm frequency stability barrier 
for compensated crystal oscillators. 

- ± 3 x 10" stability from -55°C to +85°C (without an oven!) 
- 60 milliwatts maximum power input 
- 10 second initialization 
- Designed-in spectral purity; 10 MHz output 
- Package Dimensions: 3" x 2" x 1" 
- Custom packages available 

The QCM Series 

A-1446 For manufacturers' sales offices, see yellow pages EEM 1991 
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Crystal Controlled 
Sinewave Sources 

QT-815 
This tiny unit (less than 0.4 cu. in.) is the smallest member of 
Q-Tech's line of HFNHF sources. Other models and options 
are available, see below. 

Features 
FREQUENCY 4 MHZ to 500 MHZ 

OUTPUT 
Level + 7 dBm STANDARD 

(> 0.7 Vrms/50 ohms) 

Harmonics - 20 dBc (dB below carrier) 

Subharmonics/ -40 dBc 

01·815 
1.66 in. x .875 in. x .27 in. 

4 TO 500 MHz 
ULTRA-SMALL SOURCE 

Spurious ( - 70 dBc for specific bands around carrier) 

Phase Noise Offset From Carrier 

100 Hz 

(Typical 1 kHz 

at 10 kHz 

100 MHz) 50kHz 

STABILITY 

25°C ± 10 PPM 

Temperature - 20°C to + 70°C ±25 PPM 

Aging 5 PPM 1st year, 3 PPM/year, thereafter 

SUPPLY 

Voltage 12 or 15 Vdc, ± 10% 

(any supply in 12·24 volt range, optional) 

Current <20mA 

MECHANICAL 

Size 0.875 in. x 1.66 in. x 0.275 in. 

Mounting PCB Mount 

Other Models, Options: 
QT-82S: Package size 1.5 in. x 1.5 in. x .5 in. 
QT-87S: + 30 dBm output (1 Watt) Package is 2 in. x 3 in. x .5 in. 
Temperaturel 
Stability 
Connections: 

EEM 1991 

+ 50 ppm from - 55 degrees C. to + 125 degrees C 
PC board mount: BNC, SMA optional'output connectors 

For manufacturers' sales offices, see yellow pages 

Phase Noise 

-115 dBc/Hz 

-135 dBc/Hz 

-150 dBc/Hz 

-155 dBc/Hz 

2300 
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RXC . P.o. Box 1494 • 806 Custer Avenue • Norfolk, NE 68701 
WATS 1-800-228-8108. Phone 402-379-0112. Fax 402-379-3074 

RXD MICROPROCESSOR CRYSTAL 
PART NUMBERING SYSTEM 

MP49 
MP494 
MP35 
UM1 
SMD 
AT39 
AT31 0 
WC26 
WC38 
SMWC36 
SM36 

SM48 

SAMPLE: 

10 
* 
Y 

U . 
T 

S . 
Z 
Q 

-I 
I 

LOAD 
CAPACITANCE 

10pF 
12pF 

18Pf 
32pF 

Series 
Standard Load Capacitance 
is not designated 
on crystal. 
20pF 

30pF • 

1 

I D 
# 
V 

I 

G 

B 
L 
R 
X 

1 

OPTIONS 

Ta e&Reel 
Non Standard Temperature Range 
Frequency ~t8ebility, Frequency Toleranc 
Load Capacitance. 

e, 

I 
10 
# MODE . Fundamental 
3 3rdO.T. 

5 5thO.T. 
7 7th O.T. . Fundamental 

is not desig-
natedon 
crystal. 

MP49-U-G-3 where every option is selected. MP49-G where load capacitance & mode are standard options. 

HC-49/U FREQ. MXOHMS 
1.000 3000 

LJ i 
.530 

(13.46) 
Mf'X 

1.8432 600 
2.000 450 
2.4576 250 
3.2768 150 

.01~_ .s:m (.43) 
(12.70) 

3.579 - 3.6864 120 
4.00-4.194304 100 

MIN 4.9152 75 
I 

~ I--
.192 ~ e=r m 

o 0 (4.37) 
MAX 

.435 

5.000 - 5.9904 50 
6.000 - 8.000 40 
9.8304 35 
10.000 - 12.000 30 
13.5168 - 16.000 25 
18.000 - 25.000 20 

(11.05) 
MAX 

SPECIFICATIONS: 1.8-25.0 
calibration Tolerance: ± 25ppm at 25°C 
Stability Tolerance: ± 35ppm - 20 to + 75°C 

Shunt Capacitance: 7pf 

LOW PROFILE 
MP494 FREQ. MXOHMS 

3.2768 - 3.500 200 
3.57954 - 3.999 170 

mJ~'& l 
4.00-5.999 150 

.~.2) 6.00-6.999 120 l "~ t" 
7.00-9.999 90 
1 0.00 - 15.999 70 

~N- (.43) 16.00 - 19.999 50 ., r -.192 20.000 - 23.999 40 
(4.88) 24.00 - 33.000 45 

.424..... ... .172 (10.77) (4.37) 

SPECIFICATIONS: 
calibration Tolerance: 

MP494-L ± 30ppm at 25°C 

I i 

~ 
Stability Tolerance: ± 50ppm 

I 
at -10to +60oC 
Shunt capacitance: 7pf 

b3 r::;1 -

UM1 FREQ. MXOHMS MODE 
3.5-3.99 300 F 
4.0-4.49 250 F 
4.5-4.99 200 F 
5.0-5.99 180 F 
6.0-6.99 150 F 
7.0-7.99 120 F 

.320 
(8.1) 
MAX 

8.0-8.99 100 F 
9.0-9.99 70 F 
10.0-12.99 50 F 
13.0-30.0 40 F 
31.0-39.99 60 3 
40.0-60.0 50 3 
61.0-90.00 50 3 
50.0-70.0 130 5 

.014 TJ l 
.35 

(12.70) 
MIN 

--L 
.148 .126 

(3.75) (3.2) 
MAX 

70.0-150.0 120 5 
70-180.0 180 7 

SPECIFICATIONS 
calibration Tolerance: ± 20ppm at 25°C 
Stability Tolerance: ± 50ppm -10 to + 60°C 
Shunt Capacitance: 7pf 

SURFACE MOUNT 
SMD FREQ. MXOHMS 

3.50-3.999 200 
4.00-4.999 150 

17 5.00-5.999 120 

llIL,::~ 
6.00-6.999 100 
7.00-8.999 80 
9.00 - 12.999 60 
13.00 - 25.00 50 

1.6 3 

1.1 4 311' SPECIFICATIONS: 

f~ ---~ 
calibration Tolerance: 
± 50 ppm at 25°C 
Stability Tolerance: 
± 100ppm at .,..10 to + 70°C 

1 2 Shunt capacitance: 7pf 

A·1452 For manufacturers' sales offices, see yellow pages EEM 1991 
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RXC RO, Box 1494. 806 Custer Avenue. Norfolk, NE 68701 
WArS 1-800-228-8108· Phone 402-379-0112. Fax 402-379-3074 

I-l 
I 

OSCILLAIDR ID 
MODEL CD. 

TIL T 

CMOS 
SMTIL COMPATIBLE 

SMT 

HIGH FREQUENCY HF 

HCMOS HSC 

HALF SIZE H 

DUAL OUTPUT D 

TRISTATE R ENABLEIDISABLE 

ECL lE-
4E 

OVEN CONTROLLED OCX 
CLOCK OSCILLATOR 

TEMPERATURE TCX 
CONTROLLED 
OSCILLATOR 

VOLTAGE CONT,ROLLED 
CLOCK OSCILLATOR 

VCX 

MONOLITHIC MF 
FILTER 

EXAMPLE: 

RXD CLOCK OSCILLATOR 
PART NUMBERING SYSTEM 

STABILITY 
REQUIREMENT 

± 0.0025% (25 ppm) 

± 0.005% (50 ppm) 

±0.01% (100 ppm) 

± 0.05% (500 ppm) 

±O.loAl (1000 ppm) 

Other 

I 
ID 

CD. 

0 

1 

2 

3 

4 

7 

I-I 
I 

OPERATING 
TEMPERATURE ID 

SYMMETRY 

RANGE CD. 

OOCto + 70°C Std. No. 
Code 

60/40 

55/45 
- 40°C to + 85°C A Other 
Other B 

High Speed CMOS 40.00----. RXD 
± 100 ppm L 40.000 MHZ 

Part # IS: HSC-2 

RXDT-2 

2300 

ID SURFACE ID 
CD. MOUNT CD. 

Std. No. Molded J 
Code 

5 

6 

INSULATED 
STAND·OFF'S 1 .031" MAl< 

.20" MAX ~r g(8.mj ) 
(5.08mm) t...- r CF .25" 

I (S.3mm) 

--lkOI8±0.OO3" 

1-.820" MAX-I 
I . (20.8mm) I P i""! 

.520" MAX 
(13.2mm) 

_L 

Pinl[[1Jo O· ~0"+.005" 
o 0 lJ!.S2mm) 

Pin 14' _ • 

" I .SOO" + .005" Pin 8 f 

SPECIFICATIONS 
Frequency Range: 

Frequency Stability: 

Operating Temperature Range: 

Storage Temperature Range: 

Supply Voltage: 

Supply Cunent 
(at 25°C) 

Output: Load 

Symmetry 

Voltage "0" Level 

Voltage "0" Level 

Voltage" 1" Level 

Rise/Fall Time: 

EEM 1991 

(.45mm) 
Oat 

14 PIN DIP 
denotes Pin 1 location 

.108 (REF)...j (15.24mm) .108" (REF) 
(2.74mm) (2.74mm) 

PIN I-N.C. 
PIN 7-CASE GND 
PIN a-OUTPUT 
PIN 14-+Voo 

250KHz to 75 MHz TEST CIRCUIT 
Oscilloscope, 
Freq. Counter (STD) + 100 ppm 

0-70°C 

- 55 to + 125°C 

5.0V DC + 100Al 

0.250 to 3.999 MHz 50mA Max. 

4.000 to 23.999 MHz 40mA Max. 

24.000 to 75.000 MHz 70mA Max. 

1-10 TIL Gates 

60/40 at l.4V DC 

0.250 - 23.999 MHz to O.4V Max. 

24.000 to 75.000 MHz to 0.5V Max. 

+24V min. 

0.25-3.999 15ns 
4.000 - 23.999 10ns 
24.000 - 75.000 6ns 

For manufacturers' sales offices, see yellow pages 

CL is includes probe & test jig 

01-04 SWITCHING DIODE 
CL 15pF 

CL 

RL 4000 250 kHz-25.0 MHz 
2800 25.1 MHz-75.0 MHz 

01 
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RXD 

Frttquency: 
Frequency Stability: 

p.o, Box 1494 • 806 Custer Avenue • Norfolk, NE 68701 
WATS 1-800-228-8108 • Phone 402-379-0112 • Fox 402-379-3074 

HSC-2 HIGH SPEED CMOS CLOCK 
i .. OSl" MAX 

.20" MAXt-r H(~mj) 
(5.08mm) Lr r cr .2S" 
,I (6.3mm) 

14 PIN DIP --lk018±O.ooa" 
(.4Smm) 

500 KHz to 70 MHz 
(STD) ± 100 ppm 

1--.820' MAX.I 
I _ (2O.Bmm) I 

PJ'S~O"MAX 
~mm) 

Dot 
denotes Pin 1 location 

INSULATED 
STAND-OFFS 

[]JJ 

Pin 7 
Pin 1 '0 O' 

:300' + .005" o 0 B.62mm) 
Pin 14 • • 

I 600' 00 Pin 8f 
.108" (REF)..j . (15.2~inm) .108' (REF) 
(2.74mm) (2.74mm) 

----- ~------I'\----VOH 

l.4V 
\....J[ql 

Operating Temp. Range: OOCto +70°C 
GNDQ·~Y ,If---J 

TR TF Symmetry= I1xl00(%) Storage Temp. Range: - 55°C to + 125°C r-I1--
WAVEFORM T2 

T2 TR: (Rise Tim Input Voltage + 5.0V DC ± 10% 
Supply Current: 500 KHz to 19.999 MHz 20mA 

e) 
) TF: (Fall Time 

20,000 MHz to 34.999 MHz 30mA TEST CIRCUIT 
35,000 MHz to 70.000 MHz 40mA ~s 

Rise/Fall Time: 500 kHz to 23.999 MHz 10ns ~ J Oscilloscope, oOSC 

24.000 MHz to 70.000 MHz 6ns ~ 
RL #1 #7 CL Freq. Counter 

OUtput Voltage "0" Level +0.5V (10% VDD) max D3 n ~ O.Ol~F D1 

"1" Level + 4.5V (90% VDDl max D4 

Load: CL = 15 pf (Typical) Dl·04 SWITCHING DIODE 

Symmetry: 40/60% at 112 VDD 
CL is includes probe & test jig CL lSpF 

RL 4000 2S0 kHz-2S.0 MHz 
2S00 2S.1 MHz·7S.0 MHz 

HF-T2/HF-HSC-2 
t ·S20" MAX-j ~~~MIs~Jffs 

~ .031" MAX (20.Bmm) []JJPin 7 
(.Smm) p~ Pin 1 • • 

.20" MAX r B-Ll- .520" MAX 0 0 1.300"± .005" 
(5.08mm)Lr r u 25" (13.2mm)..0 O. 1J?62mm) I (S.3mm) _L Pin 14 _ . PIN 1-N.C. . 

II f I t "+ ~'I PlnSf . PIN7-CASEGND 
-,,.. .01S"± 0.003" Oot .10S" (REF)..j ~600 - .005 10S"(REF) PIN 8-0UTPUT 

14 PIN DIP (.45mm) denotes Pin 11ocalion (2.74mm) (15.24mm) . (2.74mm) PIN 14-+Voo 

HF-T-2 HF·HSC·2 
Frequency Range: 70.0 to 100.00 MHz 
Frequency Stability: ±100ppm 
Operating Temp. Range: O°Cto 70°C 
Storage Temp. Range: - 55°C to + 125°C 
Input Voltage: 5.0V ±0.5V 
Input Current: 40mAmax. 60mAmax. 
Output. Load: 2 TTL max CL= 15 pf max. 

"0" Level 0.5Vmax O.SV max. 
"1" Level 2AVmin 0.5V min. VCC 

Symmetry: 40/60% + 1AV 40/60% 112 VCC 
Rise/Fall Time: 5ns 5ns 0.5Vcc-0.5Vdc 
Load TTL HCMOS 

H-T-2 H-HSC-2 H-HF-T-2 H-HF-HSC-2 , , ,. INSULATED 
STAND·OFFS 

I .31" MAX 
.20" MAXR(0.8mm) 
(5.08mm) --'t I .2S" I _ ,(6.3mm) 

.. U •. 018±O.OOS" 
14 PIN DIP (45mm) 

H·T·2 
Frequency Range: 250KHz-75.0MHz 
Frequency Stability: 
Operating Temp. Range: 
Storage Temp. Range: 
Input Voltage: 
Input Current: 3OmAto70mA 
Output Load: 1-10 TTL 

"0" Level +OAto +0.5V 
"1" Level +2.4V 

Symmetry: 40/60 at 1.4V 
RiselFall Time: 6nsto 15ns 
Load 1-10 TTL Gates 

.492" 
(12.50mm) 
J------t 

nT.423" 
~Eo.75mm) 

denotes Pin 1 location 

H·HSC·2 
SOOKHz-70 MHz 

Pin 1 G~' Pin 4 o .300" ± .OOS" 
. 00 I (7.62mm) 

P,n8' •. 

. 108" (REF) I I I Pin S 1.096" (REF) 
(2.7Smm) -I f- ~ (2.44mm) 

.300±.00S" 
(7.62mm) 

PIN CONNECTION 
PIN1-N.C . 
PIN 4-CASE GND 
PIN 5-0UTPUT 
PINS-+Voo 

H·HF·T·2 H·HF·HSC-2 
70-1ooMHz 70-100MHz 

±100ppm 
0-70°C 

-55°C to + 125°C 
5.0V ±0.5V 

2OmAto40mA 40mAmax 60mAmax 
CL= 15 pf max. 2TTL CL=15pfmax 

+0.5V max 0.5Vmax 0.5V max 
+ 4.5V (90% VDO) min. 2AV min. 0.5VminVCC 

40/60 at 112 VDO 40/60 at 1AV 40/60 at 112 VCC 
6ns to 10ns 5ns 5ns 0.5VCC-0.5V DC 

CL= 15 pfTypical TTL HCMOS 

A·1454 For manufacturers' sales offices, see yellow pages EEM 1991 
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SaRonlx offers a broad line of crystal 
products whh the best combination 
of price, quality, delivery and service 
available. We carry a large stock of 
commonly used crystals, and feature 
rapid turnaround time on special 
unhs and large production runs, 
In addition to the Industry standard 
holders, many special configurations 
and a wide range of miniature unHs 
are available. We provide back-Up 
stock Iof all scheduled orders. 

Send ro¥f drawings and specifica
tions, Of call our Customer Service 
Department for ordering assistance 
and availability. 
(BOO) 227-8974 
FAX (415) 856-4732 
TLX 348465 SARONIX PLA 

NTF3238 

NTF3226 

I-- 7.50 Max -+ll Min1 
I 296 I :02 c::d....l 

-eJI1 ~=r 
fl2.05 Max tI 02±O.05 O.70±O.l 

.081 .008±.002 .028±.00l 

NATSenes 

I-- 9.30 Max -+il!. Min1 1]66 I .354 

<*Jjl--~=:::ll L__ =, 
11+0.2 

; 3i~~ Max ;~1W&h.044 ± .008 

Scale: None (Dimensrons In ~:es ) 
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Nym.ph Products by SaRonix. 
Quartz Crystals 

Standard Microprocessor Crystals 

The following selection chart lists NYMPH AT-cut quartz crystals available from stock 
for most common microprocessor applications. 
Freq. NYMPH 
MHz Pari No. 

HC-33IU 
1.000000 NYPOJO-13 
1.000000 NMP010 
1.843200 NYP018-13 
1.843200 NMP018 
2.000000 NYP02O-2O 
2.000000 NMP020 
2.097152 NYP021-20 
2.457600 NYP024-32 
2.457600 NMP024 
3.579545 NYP035-18 

HC-49/U 
1.000000 NMPOIOA 
1.843200 NYPOI8A-13 
1.843200 NMP018A 
2.000000 NYP02OA-20 
2.000000 NMP020A 
2.097152 NYP021A-2O 
2.457600 NYP024A-2O 
2,457600 NMP024A 
3.000000 NYP03OA-3O 
3.000000 NMP030A 
3.276800 NYP032A-15 
3.276800 NMP032A 

Freq. NYMPH 
MHz Pari No. 

HC-49/U 
3.330000 NMP033A 
3.579545 NYP035A-18 
3.579545 NMP035A 
3.600000 NYP036-3O 
3.686400 NYP037-20 
3.686400 NMP037 
3.932160 NYP039-12 
3.932160 NMP039 
4.000000 NYP040-20 
4.000000 NMP040 
4.096000 NYP0409-20 
4.194304 NYP041-12 
4.433619 NYP044-2O 
4.915200 NMP049 
5.000000 NYPOSO-20 
5.068800 NMP051 
5.185000 NYP052-20 
5.714300 NMP057 
5.990400 NMP059 
6.000000 NMP060 
6.144000 NYP061-3O 
6.400000 NYP064-20 
6.553600 NMP065 
7.000000 NMP070 

Freq. NYMPH 
MHz Pari No. 

HC-49/U 
7.159090 NYP07l-2O 
7.372800 NYP073-20 
7.372800 NMP073 
8.000000 NYP080-18 
8.000000 NMP080 
8.192000 NYP081-20 
9.216000 NMP092 
9.830400 NYP09s.20 
9.830400 NMP098 

10.000000 NYP1(J().2O 
10.000000 NMP100 
10.738635 NYPl07-32 
11.000000 NMP110 
11.059200 NYPI11-2O 
11.059200 NMP111 
12.000000 NYPI20-2O 
12.000000 NMP120 
12.288000 NYPI22-20 
12.288000 NMP122 
13.516800 NMPI35 
14.318180 NYPI43-32 
14.318180 NMPI43 
14.745600 NMP147 
15.000000 NMPISO 

Freq. NYMPH 
MHz Pari No. 

HC-49/U 
16.000000 NYPI60-20 
16.000000 NMP160 
16.257000 NYP162-20 
16.384000 NYPI63-2O 
16.384000 NMPI63 
17.360000 NMPI73 
18.000000 NMPI80 
18.432000 NYP184-2O 
18.432000 NMPI84 
19.354000 NYP193-20 
19.354000 NMP193 
19.660800 NYP1%-2O 
19.660800 NMP1% 
20.000000 NYP200-2O 
20.000000 NMP200 
22.118400 NMP221 
23.400000 NMP234 
24.000000 NYP240-2O 
24.000000 NMP240 
24.576000 NYP245-18 
25.000000 NMP2SO 
27.000000 NMP270 
28.636360 NYP286-32 
30.000000 NYP300-20 

Freq. NYMPH 
MHz Pari No. 

HC-49/U 
30.000000 NMP300 
32.000000 NMP320 
36.000000 NMP360 
40.000000 NMP400 
48.000000 NMP480 

HC-45/U (res. weld) 

6.000000 44N06O 
8.000000 44N08O 

10.000000 44Nl00 
12.000000 44N120 
12.500000 44N125 
14.318180 44NI43 
14.400000 44NI44 
15.000000 44N1SO 
16.000000 44N16O 
18.000000 '44NI80 
18.432000 44Nl84 
19.354000 44N193 
19.660800 44N196 
20.000000 44N2OO 
22.118400 44N221 
24.000000 44N24O 
25.000000 44N250 

49S Series (3.5000 MHz to 24.0000 MHz) Other Selected Frequencies Available 

Designed to replace the standard HC-49/U and HC-43/U holder in applications where board 
height is a problem. This miniature AT -cut strip resonator crystal is housed in a 4 mm high 
package. 

Electrical Specifications: 
Freq. Calib. Tol. at 25"C .................. ±30 ppm 
Freq. Stability Tolerance ................. ±SO ppm -20 to +70°C 

Miniature Quartz Crystals 

NTF Series (32.768 kHz) 

Effective Series Resistance-R, ......... 50 to 200 Ohms 
(frequency dependent) 

Drive Level-Pd' ................................. 500 IlW max. 
Shunt Capacitance-Co' ..................... 7 pF max. 

Designed for use in parallel resonant Pierce oscillators. Highly stable, low cost fundamental 
mode tuning fork type crystals for low power applications. 

Electrical Specifications: 
Frequency Tolerance at 25°C .......... ±20 ppm (0.002%) 
Turnover Temperature-To .............. 25°C ± 50C 
Temp. Characteristics-K ................. -0.038 ppmrC', typo 
Quality Factor-Q .............................. 80,000, typo 
Load Capacitance-CL ....................... 9.5 to 15 pF, typo 
Series Resistance-R, ......................... 30 k Ohms, typo 
Motional Capacitance-Ct ................ 0.003 pF, typo 
Shunt Capacitance-Co ...................... 1.5 pF, typo 

NAT Series (3.500 MHz to 20.0000 MHz) 

Drive Level-Pd' ................................. 10 IlW max. 
Temperature Range: 

Storage ........................................... -55 to + 125°C 
Operating (Commercial) ............. -10 to +6O"C 

Aging First Year ............................... 10 ppm max. 
Shock Resistance .............................. lOOOg, 1 ms, ~sine wave 
Vibration Resistance ........................ 109, 10 Hz to 2 kHz 

random 
Note: Other selected frequencies are available. 

An AT -cut strip resonator crystal housed in a miniature 3.1 X 9.3 mm tubular package. It has 
the same temperature characteristics as traditional AT-cut crystals but requires only 20% of 
physical PC board space compared to the standard HC-49/U holders. 

Electrical Specifications: 
Freq. Cabo. Tol. at +25°C ................ ±30 ppm 
Temp. Stability Tolerance ............... ±50 ppm -20 to +70°C 
Load Capacitance-CL ....................... 20 pF to 32 pF 

Effective Series Resistance-R, ......... 120-15 Ohms 
(frequency dependent) 

Drive Level-Pd' ................................. 500 IlW max. 
Shunt Capacitance-Co' ..................... 7 pF max. 

SaRonix reserves the right to change all data without notice. 

.. Sail()oix ..... 151 Laura Lane, Palo Alto, California 94303 
(415) 856-6900 • (800) 227-8974 
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These AT -cut strip crystals are sealed 
In tubular metal holders to ensure 
hermetlclty and minimum aging, and 
encapsulated in a thermoplastic 
housing to allow surface mounting. 
They are available in bulk or on 24 
mm tape and reel. 

~ 
I" 1 .. +,.2 I 
rT6~ 16i 

These photolilhographically 
produced crystals are hermetically 
sealed in a miniature ceramic 
package. They are availablewHh 
leads for through·hole mounting or 
leadless on 12 mm and 16 mm tape 
a~ real for surface mounting. 
Packages CX-1 

·03 Sldel.ndl 

Packages CX-2 

,.'" 

~ 
1;'m1"" NOM 121171 -

'''' (1.521 
0045 NOM 

v..: 
·tII No LeIdI 

OI_nII_lmI ClHIIII"-ex·! 

Standard marking is frequen<y plus 
V (Pierce) or H (Series). 

The AT ·strlp crystal resonator, 
housed In the popular CX·1 package 
for surface mount applications, may 
be used where board space is sparse, 
and where automatic assembly is 
required. 

CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

Nym.ph Products by SaRonix 
Quartz Crystals/Surface Mountable Crystals 

NCS Series (3.5000 MHz to 24.0000 MHz) 
Freq. Calib. To!. at 25°C .......... 0.005% Load Capacitance .................... 16 pF to 32 pF or Series 

(tighter tolerances available) Effective Series Resistance ..... 50 to 250 Ohms 
Freq. Stability Tolerance ......... ±O.OOS% from -20 to +70"C (frequengr dependent) 

(tighter tolerances available) Drive Level ............................... 0.5 m W maximum 
Oper. Temp. Range ................. -20 to +70°C Shunt Capacitance ................... 7 pF max. 

Standard Frequencies: The following selection charts lists the NCS Series crystals available from stock. 
Special frequencies are available upon request. 

Frequency Nymph Circuit Maximum Frequency Nymph Circuit Maximum 
MHz Part Calibration ESR MHz Part Calibration ESR 

Number Condition (Ohms) Number Condition (Ohms) 

3.579545 NCS035-18 18pF 250 10.000000 NCSloo Series 60 
3.686400 NCS037·20 20pF 250 12.000000 NCS120 Series 60 
4.000000 NCS040-20 20pF 150 14.318180 NCS143 Series 50 
4.000000 NCS040 Series 150 16.000000 NCS160 Series 50 
4.915200 NCS049 Series 150 18.432000 NCSI84 Series 50 
5.068800 NCS051 Series 150 19.660800 NCS196 Series 50 
6.000000 NCS060 Series 100 20.000000 NCS200 Series 50 
7.372800 NCS073 Series 80 22.118400 NCS221 Series 50 
8.000000 NCSOSO Series I 80 24.000000 NCS240 Series 50 

CX Series (10 kHz to 2.0000 MHz) Equivalent to Stated ex Series 

• High Performance • Superior Quality Factor • Rugged and Shock Resistant • Low Power Consumption 
• Excellent Stability • Extremely Low Aging • Small IC Compatible Dimensions • Precision Tuned by Laser 

Temperature Range: 
Storage .................................. -55 to + 125°C 
Operating (Industrial) ........ -40 to +SOOC 
Operating (Military) ........... -55 to +125°C 

Parabolic Temp. Coef ............. typo -0.038 ppm/"C' 
Aging First Year ...................... 10 ppm max. 
Shock Resistance ..................... l000g, 1 rns, ';, sine wave 

Standard Frequencies (kHz) 

10.000' 32.768 77.500 768.000 
12.800' 38.400 100.000 1000.000 
16.000 40.000 153.600 1008.000 
16.384 40.%0 180.000 122!,!.800 
20.480 50.000 240.000 1500.000 
30.720 53.103 307.200 1843.200 
31.500 60.000 455.000 2000.000 
32.000 76.800 500.000 ·CX·lonly. 

Vibration Resistance ............... lOg rms, 10 Hz to 2 kHz 
random 

Drive Level .......................... , .... ,.;l1lW (10-499 kHz) 
lOIlW (500-2000 kHz) 

Typical Shunt Capacitance: 
CX·1V or 2V ......................... 10-499 kHz, 1.4 pF 
CX·IV or 2V ......................... 500-2000 kHz, 0.85 pF 
CX·IH or 2H ............. , .......... 10·600 kHz, 1.4 pF 

Standard Calibration Tolerances 
Frequency 

kHz 

10-74.9 
75·169 

170-249 
250-499 
500·2000 

Calibration Tolerances at 258C 
ABC 

±O.OO3% 
±O.005% 
±O.010% 
±O.020% 
±O.050% 

±O.Ol% 
±O.Ol% 
±O.02% 
±O.05% 
±O.lO% 

±O.10% 
±O.10% 
±O.20% 
±O.50% 
±1.00% 

Special frequencies and tolerances available upun request. 

SaRonix reserves the right to change all data without notice. 

CX Series, AT-cut (8.0000 MHz to 25.0000 MHz) 
Temperature Range: 

Storage .................................. -55 to + 125°C 
Operating ............................. 0 to 70°C 

-40 to + 125'C 
-55 to + 125°C 

Calib. Tolerance ....................... ±SO to 10,000 ppm 
Stability Tolerance ................... ±SO to 100 ppm, 

temp. dependent 

ESR ............................................ 50 to 100 {} max., 
(frequengr dependent) 

Available Series or Parallel Resonant: 
Drive Level ............................... 500 IlW, max. 
Shock Resistance ..................... 5,ooog, 0.3 ms, 'j, sine 
Vibration Resistance ............... 20g, 10-2,000 Hz 

Please consult factory for application'specific modifications. 

•• SS~()Ai" ..... 
151 Laura.Lane, Palo Alto, California 94303 

(415) 856-6900 • (800) 227-8974 
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TIlt SlfIDIIlJ NYMPH cryIIIl clOCll 
olClllalOr lamlly Includes I wide 
'Irlety Df ItIte-Df-lIIe-art 1II1e11 
111m hybrid dnl_ for generating 
m. CMOS. HCMOS. ECl. TrI
SIaIe. 0., Independent OUtput. 
Baud H ..... and special output 
cIIlrecterlllla. 

SlIndanl Package 

6.3±1.0 
.24B±.039 

".7 
(Grounded 
10 Case) 

i'rl--+~i=;:I 
12.5 Max 
.500 

)"-t---+~I=--1 
:1~~.OffS I 7j~~ 

(4) PIlla 

PIlI I: NC PIlI 7: GND 
PIlI 8: Oulpul PIlI I., +5 VDC 

t Low Profile Package 

....... willi. wllltllI ..... IINd_ ..... 
LIw ...................... I. a ..... 
(11L) IIId MeM ........ .,. 

A cryIIIl CGftIrolled CMOS 
01C1ll1IOr su/llble lor ememel, 
low power appIlcatIoIIIlllCladlng 
portable devices. hlndheld 
IlIIIruments. I11III alber battery 
powered equipment. 

Scale None rOimenSlons WI ::es I 
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Nytnph Products by SaRonix 
Crystal Clock Oscillators 

S1100 Ser".es (TTL) Equivalent to Motorola KllOO Series, including 
KIll", Kll44,. Kll45, KI158. Kll62 

Frequency Range ...... 250 kHz to 110 MHz 
Frequency Stability. . . .. ±O.OO25 to ±O.os% 

(over all conditions) 
Temperature Range: 

Operating .. .. .. .. ... 0 to +7O"C 
(Sl158 -40 to +85'Q 

Storage. .. .. . . .. . ... -55 to +125°C 
Input \bltage . . . . . . . . .. +5VDC ±O.5V 
Input Current .. . . . . . .. 30 mA to 40 mA max. @ 25'C 

(frequency dependent) 

TTL Output: 
Symmetry. . . . . . . . . .. 50% ± 10% @ 1.4VDC Level 

(S1162 50% ±S%) 
Rise &: Fall Tunes. . . .. 8 ns max" 250 kHz to 25 MHz 

6ns max., 25 MHz to 70 MHz 
3ns max. over 70 MHz 

"0" Level .. .... .. .. ... +0.4 \bIts 
"1" Level .. .. .. . .. ... +2.4 \bIts 
Output Load .. .. .... 1 to 5 TIL gates 

NCT Series (TTL)/NTT Series (Tri-State TTL)* 
Frequency Range ...... 250 kHz to 110 MHz 
Frequency Stability. . . .. ±O.IlO25% to ±O.os% 

(over all conditions) 
Temperature Range: 

Operating . . . . . . . .. 0 to + 7O"C 
Storage .......... - 55 to + 125°C 

InputVoltage ........ +5VDC ±10% 
Input Current .......... 30 mA to 90 mA max. @ 25°C 

(frequency dependent) 

TTL Output: 
Symmetry ........ 50% ±10%@1.4VDCLevel 
Rise &: Fall Times . . . 8 ns max. for 250 kHz to 25 MHz 

6 ns max. for 25 MHz to 70 MHz 
3 ns max. for over 70 MHz 

"0" Level ........ +0.4 Volts 
N1" Level ........ +2.4 Volts 
OutputLoad ...... ltolOTTLgates 

"'Iii-Stale Control Pin 1: Logic "1" or no connection - RF out; Logic "0" or ground s Hip Impedance. 
tNote: Ncr Series available in IItandard lad low pIOfIle pacbps. 

NCC Series (CMOS) 
Frequency Range ..... 250kHz to 24 MHz 
Frequency Stability . . .. ±0.0025% to ±0.05% 

(overall conditions) 
Temperature Range: 

Operating . . . . . . . .. 0 to +7O"C 
Storage .......... - 55 to + 125°C 

Input Voltage: 
Rated. . . . . . . . . . .. +5VDC ±10% 
Operating ......... +3VDCmin.to+7VDCmax. 

Input Current: ..... 2 to 8.5 mA typical 
(frequency dependent) 

CMOS Output: 
Symmetry ....... 50% ±IO%@500/0Voo 
Rise &: Fal1 Times .. 20% Voo to 80% Voo= 12nsmax. 
(1 TTL) ......... 0.5Vto2.5V=8nsmax. 
"ON Level ....... Vss +0.5Voltmax. 
"1" Level ....... Voo -0.5 Volt min. 

Note: Enable/Disable Function available. 

32" 768 kHz (Real Time Low Power CMOS) 
Part Number ........... NCC02OC-32.7680 
Frequency ............. 32.7680kHz 
Frequency Tolerance ...... ±0.001 % or 0.0025% 

(initial accuracy @ + 25"C) 
operating Stability ....... ±0.0025% Oto +5O"C 

±0.005% -20 to +7O"C 
Temperature Range: 

Operating . . . . . . . . . . .. 0 to + 7O"C 
Storage ............. - 30 to +85°C 

NCL Series (Low Power CMOS) 
Frequency Range ...... 10 kHz to 2.0000 MHz 
Frequency Tolerance .... 0.0010% to 1.000% 

(initial accuracy @ + 25"C) 
Temperature Range: 

Operating. . . . . . . . . . -20 to + 7O"C 
Storage ........... - 30 to + 850C 

Input Voltage: 
Rated ............. +5VDC±1O% 
Operating .......... +3VDCmin., +10VDCmax. 

Input Voltage: 
Rated ............ . 
Operating ........ .. 

Input Current ........ . 
CMOS Output: 

Symmetry ......... . 
Rise &: Fall Times .... . 
"O"Level ......... . 
"1" Level ......... . 
Output Load ....... . 

+5VDC;±10% 
+3VDCmin. +10VDCmax . 
40 )I.A typical, 8O)I.A max. 

50% ±10%@50%Voo 
40ns typical, 60ns max. 
Vss +0.5Vmax. 
Voo -0.5V min. 
200 kOat15pF 

Input Current . . . . . .. 40 .. A typical 
(rated at +5VDC, 40.0000 kHz) 

CMOS Output: 
Symmetry . . . . . . .. 50% ± 10% @50% Voo 
Rise &: FaU Times ... 40 ns typical, 60 ns max. 
"0" Level ........ Vss +0.5V max. 
N1"Level ........ Voo-0.5Vmin. 
Output Level . . . . .. 200 k Ohmsat15 pF 

SaRonix reserves the right to change aU data without notice. 

•• SS~()Ai" ••••• 151 Laura Lane, Palo Alto, California 94303 
(415) 856-6900. (800) 227-8974 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1457 



2300 

A crystal controlled, low current 
hybrid oscillator circuit providing 
precise rise and fall times to drive 
high speed CMOS and NMOS 
microprocessors. CompaDble with 
both CMOS and TTL; physically and 
functionally Interchangeable with 
RASCO. * (HCMOS only.) 

• RASCO II I lrIdemllk of MOTOROLA. 

A voltage controlled crystal oscillator 
designed primarily for use in phase 
locked loops and other telecom
munication applications. Output is 
HCMOSITTL compatible. Device is 
packaged in standard 14-pin dip 
compatible resistance welded 
package. Pin 7 is grounded to reduce 
RFI. Physically and functionally 
compatible with Motorola K1523AA 
vexo. 

6.3+1.0 
.248±.039 

PIa 1: NC or E/O PIa 1: GNO (Vss) 
Pin 8: Output' Pin 14: +5 VOC (Von) 

CRYSTALS OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

Nym.ph Products by SaRonix 
Crystal Clock Oscillators 

NCH/NTH Series (HCMOS) Equivalent to Motorola's RASCO* Series 

Frequency Range ..... 500 kHz to 50 MHz 
Frequency Stability .... ±0.OO25 to ±O.OS% 

(over all conditions) 
Temperature Range: 

Operating . . . . . . . .. 0 to +7O"C 
Storage .......... - 55 to + 125"<: 

Input Voltage: 
Rated .. .. .. .. .... +5VDC ±10% 
Operating. . . . . . . .. +4VDCmin. to +7VDCmax. 

NoIe: 'Iii-State Function available. 
Enable/Disable Function available. 

tNote: HCMOS available in low pnIIile pacbp .. well. 

Input Current (CL = 15 pF) 
500 kHz·24 MHz . 15 mA max. @25°C, 10 rnA typo 

20 rnA max. overoper. temp. range 
Over 24 MHz . . .. 30 mA max. @25°C, 20 rnA typo 

35 rnA max. overoper. temp. range 
HCMOSOutput: 

Symmetry ..... . 
Rise &: Fall Times . 
(10 TIL Loads) ... 
"0" Level 
"1" Level ...... 

50% ±5% @5O% Voo 
20% to 80% Voo = 3nsmax . 
0.5Vt02.5V = 4nsmax. 
Vss +0.5 Volt max. 
Voo -0.5 Volt min. 

NCC/NCH Series (CMOS/HCMOS) Hall Size Package 
Frequency Range: Symmetry: 

CMOS. . . . . . . . . .. 250 kHz to 24.0000 MHz CMOS. . . . . . . . . .. 500/0 ±10%max. 
HCMOS . . . . . . . . .. 1.8432 MHz to BO. 0000 MHz HCMOS . . . . . . . . .. 500/0 ±50/0max. 

Frequency Stability .... ±0.0025% to ±0.05% Rise & Fall Times: 

2300 

(over all conditions) 
Temperature Range: 

CMOS (1 TTL) ...... 200/0 toBO%Voo = 12nsmax. 
0.5V to2.5V = 8nsmax. 

Operating. . . . . . . .. Oto+70"C 
Storage .......... -55 to + 125°C 

Input Voltage . . . . . . .. .+5VDC±10% 
Input Current: 

CMOS. . . . . . . . . .. 2t08.5mAtypical 
(frequency dependent) 

HCMOS. . . . . . . . .. lOmA typicaIto 24 MHz 
20 mA typical over 24 MHz 
30 mA \yj:lical over 40 MHz 

HCMOS(lOTTL) .... 20%toBO%Voo =3nsmax. 
0.5V to 2.5V = 4 ns max. 

"0" Level . . . . . . . . . .. Vss + 0.5 Volt max. 
"1" Level . . . . . . . . . .. Voo-0.5Voltmin. 

Note: Enable/Disable Function available. 
t Note: HCMOS available in low profile package as well. 

S1523AA VCXO (HCMOSITTL) Equivalent to Motorola KlS23AA VCXO 

Frequency Range ..................... 1.5 MHz to 120.0000 MHz 
Frequency Stability ................. ±O.OO250/0 

(over all conditions) 
Temperature Range: 

Operating ............................. 0 to +70"<: (extended temp. 
avai!.) 

Storage .................................. -55 to + 125°C 
Input Voltage ........................... 5V ±10% 
Input Current ........................... 5 mA to 50 mA 

Rise & Fall Times ..................... 4Vto 2.4V, T, &T,= 
8ns max. each 

Symmetry ................................. 40/60;45/55 available 
Modulation Characteristics: 

Deviation Sensitivity .......... ±SO ppm/V min; up to 
220 ppm/V, available 

Control Voltage ................... O.5VDCt04.5VDC;2.5VDC, 
nominal 

Monotonic Linearity ........... <20%, typical; down to 1 %, 
available 

(Available options include: ECL output; Tri-state feature; sine wave output. Consult factory.) 

SURFACE MOUNT OPTIONS For Metal-Packaged Oscillators 

8-pin DIP Compatible, Gull Wing Leads 

Suggested Pod Size 

Scale: None (Oim.ensions in ~:es ) 
.. Sa~()"ix ..... 151 Laura Lane, Palo Alto, California 94303 

(415) 856-6900 • (800) 227-8974 
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A crystal controlled hybrid oscillator 
circuit providing precise rise and fall 
times to drive ECl devices. Unit is 
packaged in a 14-pin DIP compatible, 
resistance welded, all metal case. 
Options include Internal Termination, 
Open Emitter Output, Complementary 
Output, and Positive Logic. 

The 51149 Series of ECl "clocks" 
offers a wide variety of output 
conditions and pin outs. This series 
is a direct equivalent to the Motorola 
K1149 family of ECl devices. 

5.08 Max 
.200 

6.3±1.0 
.24B±.039 

Pin 7 

A crystal controlled monolithic IC 
utilizing state-of·the-art gallium 
arsenide technology to synthesize 
high frequency ECl-compatible 
(100 K and 100 E) outputs. AT-cut 
crystal performance and compre
henSive, imbedded circuit design 
provides a superior alternative to 
conventional SAW technology. Ideal 
for high resolution graphics imaging 
applications. 

0.86 Max 
.034 

I 

3.81 
.150 

6.35 Ma, 
.250 

5.99 
2.36 

~ __ ...L 

Glass 
sland-offs 
141 

Pin 1: Vee Pin 8: CLOCK 
Pin 7: CLOCK Pin 14: ENABLE 
Pin 2, 6, 9, 13: GND 

CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

Nymph Products by SaRonix 
Crystal Clock Oscillators 

NCK/NCE Series (ECl) 
Frequency Range: 

10kFamily .............. 5.0MHz to 140 MHz 
10 kH Family . . . . . . . . . . . . . 50 MHz to 200 MHz 

Frequency Stability .......... ±0.0025% to ±0.05% 
(over all conditions) 

Temperature Range: 
Operating ............... Oto +70·C 
Storage ................ -55 to +125°C 

Input Voltage ............... . 
Input Current ............... . 
Rise & Fall Times: 

10kFamily ............... . 
lOkHFamily .............. . 

Symmetry ................. . 

5.2V±5% 
40 rnA typical 

1.5 ns typical 
1.0 ns typical 
50% ± 10% at VBB 

S1149 Series (ECl) Equivalentto Motorola K1149 Series 

Frequency Range: 
10kFamily .............. 5.0MHzto14OMHz 
10 kH Family . . . . . . . . . . . . . 50 MHz to 160 MHz 

Frequency Stability .......... ±O.0025% to ±1.00% 
(over all conditions) 

Temperature Range: 
Operating ............... Oto +70"C 
Storage ................ - 55 to +125°C 

Part Numbering and Pin Assignment Guide 

Input Voltage ............... . 
Input Current ............... . 
Rise & Fall Times: 

lOkFamily ............... . 
lOkHFamily .............. . 

Symmetry ................. . 

5.2V±5% 
40 rnA typical 

1. 5 ns typical 
1. 0 ns typical 
50% ±10% atVBB 

S1149AA S1149AB S1l49AC S1l49AM S1l49BA S1l49BC S1l49BM 

Pin 1 GND GND N.C. N.C. ECLcompout ECL comp out ECL comp out 
Pin 7 VEE Vee VEE GND GND VEE GND 
Pin 8 ECLout ECLout ECLout ECLout ECLout ECLout ECLout 
Pin 14 Vee VEE GND VEE Vee GND VEE 

GaAs Pll Clock Generator (ECl) 

Frequency Range ..................... SO.O MHz to 640 MHz 
Frequency Stability .................. 0025% to .1000% 
Temperature Range: 

Operating ............................. 0 to +85°C 
Storage .................................. -40 to + 125·C 

Input Voltage ........................... +4.275V to +5.425V 
Input Current ........................... 60 rnA, typ.; 80 rnA, max. 

Rise & Fall Times ..................... 350 ps, typ.; 500 ps max. 
Symmetry ................................. 50% ± 5% 
Complementary 
Output Skew ............................ 150 ps, max. 
Jitter ........................................... 40 ps, max. 
True Tri-state Capability ........ ECL-compatible control, 

active low 

Please consult factory for application-specific modifications. 

NPC/NPH Series (Dual Independent Output) Consult Factory 

TCXO Consult Factory for Special Requirements 

NCH Series (HCMOS) SMD Equivalent to Motorola MSO Series 

Frequency Range ..................... 100 kHz to 35 MHz 
Frequency Stability ................. ±O.OO5% to ±0.050.% 

(over all conditions) 
Temperature Range: 

Operating (Industrial) ........ 0 to +70°C 
Operating (Military) ........... -40 to +85°C 
Storage .................................. -55 to +125°C 

Input Voltage ........................... +5 VDC ± 10% 

Input Current ........................... 8 rnA at 1 MHz 
(typical when CL = 15 pF) ... 20 rnA at 30 MHz 

Rise & Fall Times ..................... 20% to 80% Vee: 
(when CL = 15 pF) ................ T, = 8ns max., T, = 7ns max. 

0.5 to 2.5V: 
T, & T, = 6ns max., each 

Start Up Time ........................... ,.;5ns typical 

Note: EnablelDisable function available. 

Consult factory for mechanical drawing and full data sheet. 

•• Sa~()Aix ••••• 151 Laura Lane, Palo Alto, California 94303 
(415) 856-6900 • (800) 227-8974 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1459 



eem 
These symbols appear on many electrical/electronic components distributed in the world market. They indicate that a country's standard-
setting agency has approved the design of the component and/or a testing agency has approved the performance of the component in 
meeting the standard. This page lists only those countries that have a symbol to represent their authority. 

e Argentina (IRAM) Instituto 

~ 
Hong Kong Hong Kong Standards W Poland Polski Komitet 

Argentino de Racionalization de & Testing Centre Nonnalizacji Miar i Jakosci (Polish 
MateriaIes Committee for Standardization, 

Measures and Quality Control) 

,p .......... " Australia (SAA) Standards 

~ 
Hungary (MSZH) Magyar '10 Portugal (CEP) Comissao 

·V~ Association of Australia Szabvanyugi Hivatal (Hungarian Electrotecnica Portuguesa \. l 
Office for Standardization) 

@ Austria (OVE) Oesterreichischer (JSr) India (lSI) Indian Standards STAS Romania Institutul Roman de 
Verband fiir Elektrotechnik Institute "Manak Bhavan" StandaIdizare (Romanian Standards 

Institute) 

18CI 
Belgium (CEB) Comite ill Indonesia Badan Kerjasama 4i1 

Singapore Singapore Institute of 
Electrotechnique Beige Standardisasi LIPI-YDN! (LIPi- Standards and Industrial Research 

YDN! Joint Standardization 
Committee) 

ABNT Brazil (ABNT) Associ~ao B Iran Institute of Standards and 

* 
Soutb Africa (SABS) South 

Brasileira de Nonnas Teonicas Industrial Research of Iran African Bureau of Standards 

(i) Canada (CSA) Canadian 

~ 
Ireland (DRS) Institute for Spain (IRAN OR) Instituto 

Standards Association Industrial Research and Standards Nacional de Racionalizaci6n y 
Normalizaci6n 

~ 
Czechoslovakia Urad pro 511 Israel (SD) Standards Institution ~ Sweden (SEK) Svenska 
Nonnalizaci a Mereni (Office for ofIsmel Elektriska Kommissionen (Swedish 
Standards and Measurements) Electrotechnica1 Commission) 

@ Denmark (DEK) Dansk 

~ 
Italy (CEI) Comitato @ Switzerland (SEV) 

Elektroteknisk Komite (Danish Elettrotecnico Italiano (Italian Schweizerischer Elektrotechnischer 
Electrotechnica1 Committee) Electrotechnical Committee) Verein Postfacb 

~ 
Egypt (EOS) Egyptian 

0 Japan (JISC) Japanese Industrial <$> Turkey (TSE) Turk Standardlari 
E.& Organization for Standardization and Standards Committee Agency of Enstitusu (Turkish Standards 

Quality Control Industrial Science and Technology Institution) 

® Finland (SETI) Electrical 

S Korea, Republic of (Soutb) 

~ 
United Kingdom (BSI) British 

Inspectorate Industrial Advance Administration Standards Institution 

@) France (UTE) Union Technique @!ij) Mexico (DGN) Direcci6n General 'iU United States (ANSI) American 
de I'Electricite de Normas Secretaria de Patrimonio National Standards Institute 

Y Fomento Industrial Puente de 
Tecamachalco 

!!J. Germany, Democratic 
IKEM~I Netherlands (NEC) Nederlands ® United States (NEMA) 

Republic or (East) (ASMW) EUR Elektrotechnisch Comite National Electrical Manufacturers 
Amt fiir Standardi-sierung Association 
Messwesen und Warenprufung 
(Office for Standardization, 

New Zealand (SANZ) Standards l:J Venezuela CODELECTRA en Metrology and Quality Control) 
Association of New Zealand Conjunto con COVENIN Avda. 

<fu Germany, Federal Republic Ppal. 
of (West) (DKE) Deutsche 

~ 
Electrotechnische Kommission im 

® Norway (NEK) Norsk A Yugoslavia Federal Institute of 
DIN und VDE (German 

Elektroteknisk Komite (Norwegian ' 
4~ 

Standardization 
Electrotechnical Commission of 

Electrotechnical Committee) DIN and VDE) 

ELOT Greece (ELOT) The Hellenic <3 Pakistan Pakistan Standards 
Organization of Standardization Institution 
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SII.· 
Seiko Instruments 

Seiko Instruments supplies a full range of 
surface mount crystals to meet your design 
needs. Our surface mount line covers 
frequencies from 32KHz to 40MHz. Offering 
one of the most extensive.SM crystal lines 
in the industry. 

SURFACE MOUNT 

5.2 t::==::LII:if 

SPAl 
a. 3.57-35 MHz 

10.C 

SPTl 
32.768-200 KHz 

10.4 x 4.2 x 3.4 - Plastic 

2300 

3.7 10-- 6.20 ---I I-- 8.8 --oj I-- lA, --I I-- uo --I B4# 13.3x5.2 x 5.2- Plastic 

:-,~ l~"I~y lfU'] ~ ~I IIOUQ 
fm:= ,n ~I lOS+': 1.65 .1.1 II :J?i ~ I-- 5.7 -t . f I- 3.80-1 II 1-8.10-1 I- &.70 --I 

I 005.5 I lf~+ ~1 2~ 2'~~jJ:~ ~1 2~IlnAl f4-L 
~t H L-t-t- 1.1 H 02-11--1 t 
2~ 06S I.SO '2701 1.10 1':::1 0.1& 

2.5 1.80 . . . 1.10 

SCT SCK 
SPT2 32.768-200 KHz SCll 1.536-4.194 MHz 

32.768-200 KHz 6.9x3.0 x1.0-Ceramic 1.0-1.536 MHz 8.5x4.0 x 1.65-Ceramic 
8.7 x 3.7 x 2.5 - Plastic 6.9 x 3.2 x 0.60 - Ceramic 8.5 x 4.0 x 1.65 - Ceramic 6.2 x 3.0 x 1.0 - Ceramic 

__ iI_IB :11 TlO .... TOLEBANCElWmE TEMPERATURE 
Dl-llGO SI:IIIES Comparison with Other Types OS-MGQ460 OS-MGQ308 
Standard Specifications" 'o.,~, '0.0" 
o Frequency Range: 1.0MHz t03.0MHz i so 1,-__ ......-,;1 I; x 1 __ 8"_""_1 __ '0._0 I~ 
o iore:,:~~~~emperature Stability: Down i : ~ [ ~:: I! I~ NI ~~ 41~ 
o Operating Temperature: - 30°C to I of--=;IO'=~""""::-""~~~~ 

+ 70°C f- 20 OS-MGQ388 OS-MGQ206 Unit:mm 
o Series Resistance: 3511 to 120!Hypical" 1-40 

o Aging: ± 1ppm (1st year) -so 
I 8.6MAK ., 10.0 I ~ 

o Extremely Shock Resistant '-:::-~::-L:::-7--=---=--=~-=7.="::t:-
"Frequency Dependent 

.. 0 SElUIS OSCILLATORS 
o 14 Pin DIP Compatible 
o TCXO Specs/Low Power 
o Extremely Shock Resistant 

The DS-MGXO series oscillators use 
miniature GT cut crystal units (DS-MGO) 
developed by SEIKO INSTRUMENTS. 
Their excellent frequency temperature 
characteristics (down to + 2.5ppm over 
temperature) make the DS-MGXO ideal for 
applications, such as cellular telephones to 
facsimile machines and computer designs 

The DS~MGXO incorporates preciSion 
electrical adjustable capacitance (PEAC) 
elements verses the use of trimmer capac i-
tors. PEACs are floating gate semiconduc-
tor elements that can vary internal 
capacitance by applying voltage to pin #1 
(#3 for SM model). When not adjusting 
frequency, voltage can be removed and the 
PEAC maintains the capacitance setting. 
The PEAC coupled with the excellent tem-
perature characteristics of the DS-MGO 
enable + 2.5ppm temperature stability over 
a wide temperature range. 

Characteristics 

I 
~ 

1M: ol--="'"""------==---! 
"''' - -I =: 

~-~~~--~~~~0~~20-~~~~~~~oo~ 

Temperature (Oc) 

Standard Specifications 
Items A 

Oscillation Frequency 

Frequency Stability 
(at room temperature) ±2ppm 

Frequency Temfereture Stability 
(-20·C- +70 C) ±5ppm 

Aging (first year) 

Power Supply Voltage 

Current Consumption 

Output Current 

Output Waveform 

Rise and Fall Time 

Operating Temperature Range 

OS-MGX0-68 
14 PIN DIP r====::l1 OS-MGXD-SM 

[::1l! H~C491~' 
OS-MGXO-OM 

I ;~Lii[ III II I Lt:JJ~~ ~ 
12 5± 0 3 Unit" mm 
B C 0 E 

0.5 Hz - 3MHz 

± 3ppm ± 5ppm ±10ppm ± 20ppm 

±10ppm ±25ppm ±50ppm ±100ppm 

± 2 ppmJFirst Year 

DC 5.0V ± 0.5V 

Max. 200l'A (3mA in MHz range) 

0.2mA (3mA in MHz range) 

Square wave duty retio 50% ± 10% 

Max. lOOns 

- 20·C - + 70·C 

Selko Instruments USA, Inc. Electronic Components Division, 2990 W. LomitaBlvd., Torrance, CA 90505 (213) 517-7770 FAX: (213) 517-7792 
SII is registered with the Us. Patent and Trademark Office. 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1461 
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749 Ward Dr. • Santa Barbara, CA 93111 
P.O. Box 948 • Go/eta, CA 93116 

TEL: (805) 964·7791 • FAX: (805) 683·3481 • TWX: 910·334·1163 

HYBRID CRYSTAL OSCILLATORS 
SUBMINIATURE HYBRID CRYSTAL OSCILLATORS 

SERIES 71811718017150 TIL 14181/4180/4150 CMOS 

DESCRIPTION AND APPLICATIONS: 

FEATURES: 
• High Reliability 
• TO-5 and TO-8 package styles 
• Low Profile, (7150/4150, 7180/4180) 
• Any frequency, 3.5 Hz to 65 MHz 

OPTIONS: 
• Screening per MIL-STD-883 Class B when 

specified (Class S also available). 
• QPL Units . 

TTL: M5531 0/09, /10 
(Spectrum Series 5009, 5010) 

CMOS: M5531 0/12 
(Spectrum Series 5012) 

Series 7181/7180/7150/4181/4180/4150 are produced with thick film hybrid circuits and integrally mounted 
crystals in a resistance weld, hermetically sealed package. This proven design provides a mechanically rugged 
package for high reliability, low aging applications in military, aerospace and Hi-Rei commercial systems. 
Screening to the requirements of MIL-STD-883 or MIL-O-55310 is available. 
Prices range from approximately $35.00 to $200.00 depending on frequency, specified temperature range, and 
quantity. 

SPECIFICATIONS: 
TTL: Supply Voltage: 

PUPUT: Frequency: 

Logic 0/1: 

CMOS: Supply Voltage: 

OUTPUT: Frequency: 

Logic 0/1: 

PIN CONNECTIONS: 

. FUNCTION 
Common (case) 
Output 
Supply 

+5 Vdc@ 10to 50 mA 
depending on frequency. 
TO-8 - 28 Hz to 65 MHz 
TO-5 - 70 kHz to 65 MHz 
+0.5 V max.l+2.5 V min., 
10 TIL Loads 

+10 to +15 Vdc@2to 15 mA 
Depending on frequency and 
supply voltage which must be 
specified. (+5 Vdc available 
on certain designs) 
TO-8 - 3.5 Hz to 20 MHz 
TO-5 - 500 Hz to 20 MHz 
0.1 VDD max.lO.9-VDD min. 

715.917181 
4150/4181 

PIN 
4 
5 
8 

7180 
4180 
PIN 

6 
5 
12 

Note: Where other pins are present they may be internally connected and are not 
to be used as external tie points. 

ACCURACY AND STABILITY OPTIONS: 
Any of the following standard temperature ranges and 
accuracy/stability "Mix & Match" combinations are available. 

TEMP RANGES: STANDARD STABILITIES 
o to +70°C ±0.1% (1000 ppm) 

-40 to +85°C ±O.05% (500 ppm) 
-55 to +105°C ±0.01% (100 ppm) 
-55 to +125°C ±O.005% (50 ppm) 

Other stabilities and temperature ranges are available for special 
applications. 
SPECIAL MODEL NUMBER DESIGNATION: 
For specific applicalions a three dig" dash numbor (suffix) is added to the Series numbor to· 
provide a complete model number deSignation. This is a.signed for convenience in ordering and 
is maintained as a unique cross reference designation to a specific customer part or 
specification numbor. 

-.-[=B~~ -.c:l$x. 
AuaNJm, A8M'~m~L 

~~} 0 "~~~~'565ellAX:.~·OI8~~:-
~v I .150TYP. 

7150/4150 / .075 TYP. 
718014180 718114181 

(SquaIepo11em) (RouncIpo11em) 

SpecIfications subject to change without notice. 

A·1462 For manufacturers' sales offices, see yellow pages EEM 1991 
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749 Ward Dr . • Santa Barbara, CA 93111 
P.O. Box 948· Goleta, CA 93116 

TEL: (805) 964·7791· FAX: (805) 683·3481 • TWX: 910·334·1163 

CRYSTAL OSCILLATOR IC LOGIC CLOCKS 
HYBRID DIP LOW PROFILE 

SERIES: 7116 TTL 14116 CMOS 

DESCRIPTION AND APPLICATIONS: 

FEATURES: 
• High Reliability 
• Low profile 
• DIP Mounting 
• Any frequency, 0.015Hz to 65 MHz 

OPTIONS: 
• Screening per MIL-STD-883 Class B when 

specified (Class S also available). 
• 4-pin DIP 

(Series 7114 & 4114) 
• 7-pin DIP 

(Series 7117 & 4117) 
• QPL Units 

TTL: M5531 0108, 114, 116,/17 (Spectrum series 
5008,5014,5016,5017) 

CMOS: M55310/11, 115,/18 (Spectrum series 
5011, 5015, 5018) 

Series 7116/4116 oscillators are produced with thick film hybrid circuits and integrally mounted crystals in a 
resistance weld, hermetically sealed package. This proven design provides a mechanically rugged package for 
high reliability, low aging applications in military, aerospace, and Hi-Rei commercial systems. Screening to the 
requirements of MIL-STD-883 or MIL-O-55310 is available. 
Prices range from approximately $30.00 to $200.00 depending on frequency, specified temperature range, and 
quantity. 

SPECIFICATIONS: 
TIL: Supply Voltage: 

OUPUT: Frequency: 
Logic 0/1 : 

CMOS: Supply Voltage: 

OUTPUT: Frequency: 
Logic 0/1: 

PIN CONNECTIONS: 

FUNCTION 
Common (case) 
Output 
Supply 

+5 Vdc @ 10 to 50 mA 
depending on frequency. 
1 Hz to 65 MHz 
+0.5 V max.l+2.5 V min., 
10 TIL Loads 

+5 to +15 Vdc@2to 15 mA 
Depending on frequency 
and supply voltage which 
must be specified. 
0.015 Hz to 15 MHz 
0.1 VDD max.lO.9-VDD min. 

7116/4116 
7114/4114 

PIN 
7 
8 
14 

7117/4117 
PIN 
.7 

4 
14 

Note: Where other pins are present they may be internally connected and are not 
to be used as external tie points. 

ACCURACY AND STABILITY OPTIONS: 
Any of the following standard temperature ranges and 
accuracy/stability "Mix & Match" combinations are available. 

TEMP RANGES: STANDARD STABILITIES 
o to +70°C ±0.1%(1000ppm) 

-40 to +85°C ±0.05% (500 ppm) 
-55 to +1 05°C ±0.01 % (100 ppm) 
-55 to +125°C ±0.005% (50 ppm) 

Other stabilities and temperature ranges are available for special 
applications. 
SPECIAL MODEL NUMBER DESIGNATION: 
For specific applications a three digit dash number (suffix) is added to the Series number to 
provide a complete model number designation. This is assigned for convenience in ordering and 
is maintained as a unique cross reference designation to a specific customer part or 
specification number, 

, SQUARE CORNER DESIGNATES PIN 1 mmr-L·· 
.20 MAX . 

. ~ 
'-.018 DlA. TYP. 

Specifications subject to cI:lange without notice. 

EEM1991 For manufacturers' sales offices, see yellow pages A·1463 
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749 Ward Dr. • Santa Barbara, CA 93111 
P.O. Box 948· Go/eta, CA 93116 

TEL: (805) 964·7791 • FAX: (805) 683·3481 • TWX: 910·334·1163 

HYBRID CRYSTAL OSCILLATOR 
SUBMINIATURE HYBRID CRYSTAL OSCILLATORS 

LEADLESS CHIP CARRIER (LCC) 

SERIES: 7110TTU4110CMOS 
7119 TTU 4119 CMOS 

• 7120 TTU 4120 CMOS 

DESCRIPTION AND APPLICATIONS: 

FEATURES: 
• High Reliability 
• Minimum Size 
• Surface Mountable 
• Hermetically Sealed 
• Any Frequency 600 Hz to 65 MHz 

OPTIONS: 
• Screening per MIL-0-55310 Class B or 

MIL-STO-883 Class B when specified (Class S 
also available). 

• Alternative Configurations 
• Package Heights as low as 0.089" 
• QPL Units 

TTL: M55310/19 
(Spectrum Series 5019) 
(40 pin LCC 0.085" max. ht.) 

Series 7119/4119 are produced with thick film hybrid circuits and integrally mounted crystals in hermetically 
sealed packages. This proven design provides a mechanically rugged package for high reliability, low aging 
applications in military, aerospace, and Hi-Rei commercial systems. Screening to the requirements of either 
MIL-STO-883 or MIL-O-5531 0 is available. 
Prices range from approximately $40.00 to $200.00 depending on frequency, specified temperature range, and 
quantity. 

SPECIFICATIONS: 
TTL: Supply Voltage: +5 Vdc @ 10 to 50 mA 

depending on frequency. 
OUPUT: 

CMOS: 

OUTPUT: 

Frequency: 

Logic 0/1: 

48 Terminal- 39 kHz to 65 MHz 
• 44 Terminal- 39 kHz to 65 MHz 

40 Terminal- 500 kHz to 65 MHz 
+0.5 V max.l+2.4 V min. 
10 TIL Loads 

Supply Voltage: +5 to + 15 Vdc @ 2 to 15 mA 
Depending on frequency and 
supply voltage which must be 
specified. 

Frequency: 48 Terminal - 600 Hz to 15 MHz 
'44 Terminal- 600 Hz to 15 MHz 
40 Terminal- 80 kHz to 15 MHz 

Logic 0/1: 0.1 VDD max.lO.9 VDD min. 

PIN CONNECTIONS: 
7110/4110 '7120/4120 

44 Terminal 
PIN 
34,40 
42 

7119/4119 
40 Terminal 

PIN 
31,37 

39 
4,10 

FUNCTION 
Common 
Output 
Supply 

48 Terminal 
PIN 
44 
47 
5 6,12 

Nole: Other pins may be inlernally connected and are nollo be used as exlernal 
tie points. 

'44 pin 7120 TIll 4120 CMOS not shown 

ACCURACY AND STABILITY OPTIONS: 
Any of the following standard temperature ranges and 
accuracy/stability "Mix & Match" combinations are available. 

TEMP RANGES: STANDARD STABILITIES 
o to +70°C ±0.1% (1000 ppm) 

-40 to +85°C ±0.05% (500 ppm) 
-55 to + 10s0C ±0.01% (100 ppm) 
-55 to + 125°C ±O.005% (50 ppm) 

Other stabilities and temperature ranges are available for special 
applications. 
SPECIAL MODEL NUMBER DESIGNATION: 
For specific applications a three digit dash number (suffix) is added to the Series number to 
provide a complete model number designation. This is aSSigned for convenience in ordering and 
is maintail')ed as a unique cross reference designation to a specific customer part or 
specification number. 

48Termlnel 

NO. 1 LEAD~LJ" .. 1.580+~12'''''SQ 
7 " 

18 31 

,. "---1-
IiDiiiiiiiD .105 NOMI.AL 

.". ;;;.::r-

k"Jl .... ±.IMl3 ....... " 
NO.1 LEAD OESIGNAll0~' lm±.0D3 
ALlDNATJV£NO.ll.D.:DOT 

Specifications subject to change without notice. 

NO.1 LEAD 

e~''''±'OO3 
.... ±'OO7--S-~ e" ~ 

.G2O±.t»3 
NO.1 LEAD DESlGNAlION-
AL TERMATNE NO. 11.0.: DOT 

For manufacturers' sales offices, see yellow pages EEM 1991 
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749 Ward Dr. • Santa Barbara, CA 93111 
P.O. Box 948 • Goleta, CA 93116 

TEL: (805) 964-7791· FAX: (805) 683-3481· TWX: 910-334-1163 

SUBMINIATURE HYBRID CRYSTAL OSCILLATORS 
FLAT PACK 

SERIES: 7111 TTU 4111 CMOS 
7121 TTU4121 CMOS 

DESCRIPTION AND APPLICATIONS: 

FEATURES: 
• High Reliability 
• Minimum Size 
• Surface Mountable 
• Hermetically Sealed 
• Any Frequency 3.5 Hz to 65 MHz 

OPTIONS: 
• Screening per MIL-STD-883 Class B or 

MIL-0-55310 Class B when specified (Class S 
also available). 

• Alternative Package Heights 
• Alternative Configurations 
• Package Heights as low as 0.100" 

Series 7111/4111are produced with thick film hybrid circuits and integrally mounted crystals in hermetically 
sealed packages. This proven design provides a mechanically rugged package for high reliability, low aging 
applications in military, aerospace, and Hi-Rei commercial systems. Screening to the requirements of either 
MIL-STD-883 OR MIL-O-55310 is available. 
Prices range from approximately $45.00 to $200.00 depending on frequency, specified temperature range, and 
quantity. 

SPECIFICATIONS: 
TTL: Supply Voltage: 

OUPUT: Frequency: 

Logic 011: 

+5 Vdc @ 10 to 50 mA 
depending on frequency. 
20 Lead - 28 Hz to 65 MHz 
16 Lead - 39 kHz to 65 MHz 
+0.5 V max.l+2.4 V min. 
10 TTL Loads 

ACCURACY AND STABILITY OPTIONS: 
Any of the following standard temperature ranges and 
accuracy/stability "Mix & Match" combinations are available. 

TEMP RANGES: STANDARD STABILITIES 
o to +70°C ±O.l% (1000 ppm) 

-40 to +85°C ±O.05% (500 ppm) 
-55 to +1 05°C ±O.Ol % (100 ppm) 
-55 to + 125°C ±O.005% (50 ppm) 

CMOS: Supply Voltage: +5 to +15 Vdc@2to15mA 
Depending on frequency and 
supply voltage which must be 
specified. 

Other stabilities and temperature ranges are available for special 
applications. 

OUTPUT: Frequency: 

Logic 011: 

PIN CONNECTIONS: 

STD 
FUNCTION PIN 
Common (case) 9 
Output 10 
Supply 8 

20 Lead - 3.5 Hz to 15 MHz 
16 Lead - 62 kHz to 15 MHz 
0.1 VDD max./ 0.9 VDD min. 

7111/4111 
16 LEAD 

OPTIONAL 
PIN 

8 
9 
16 

7121/4121 
20 LEAD 

STD 
PIN 
10 
11 

13,20 

Note: Other pins may be intemally connected and are not to be used as external 
tie points .. 

SPECIAL MODEL NUMBER DESIGNATION: 
For specific applications a three digit dash number (suffix) is added to the Series number to 
provide a complete model number designation. This is assigned for convenience in ordering 
and is maintained as a unique cross reference designation to a specific customer part or 
speCification number. 

16 Lead 20 Lead 
20 11 

~
18 .-----r 

.38511AX. 

-+ 
.3O·MlN. 

PIN NO. HD.1I(I1" 1 ,...---l 

I 
.65OSQ.MAJl 

~ 

.510'-r MAX·l----.J. ~1IO.,I.D.1I(I1" 
........ ~IW. ~~ ....1.. .... ,,,TI== -1-0 ......... .14511AX. 

~a , ...l. .. L ~SIIndanI __ ) 

Specifications subject to change without nalice. 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1465 



2300 CRYSTALS, OSCilLATORS, CRYSTAL & PIEZOELECTRIC FilTERS 2300 

749 Ward Dr. • Santa Barbara, CA 93111 
. P.O. Box 948 • Go/eta, CA 93116 

TEL: (805) 964·7791· FAX: (805) 683-3481· TWX: 91D-334-1163 
" OA TUM CDtrJIMIty 

Texos & TeVeXOs 
TEMPERATURE COMPENSATED CRYSTAL OSCilLATORS 

(STABLE FREQUENCY & CLOCK SOURCE) 

SERIE.S 70001700117002/700617010 

DESCRIPTION AND APPLICATIONS: 

FEATURES: 
• Output TTL or CMOS logic, Sine wave, ECl, or 

special 
• Low power consumption 
• Any frequency, 1 Hz to 125 MHz depending on 
stability and temperature range 

• Stability to 3 x 10.7 over temperature range 
• Trim adjustment for ten years aging 
• VCO input available 
• Printed Circuit Board mounting 
• QPL Units available M5531 0/04, lOS, 106, and 107 
(Spectrum Series 5004, 5005, 5006, and 5007) 

. Series 7000, 7001, 7002 and 7006 temperature compensated crystal oscillators are designed for applications 
requiring low power and short warm-up time. The units are designed to be terminal mounted on PC cards. 
Optimum temperature results and low aging are achieved with use of coldweld enclosed crystals and 
thermistorlvaractor computer optimized compensation. 
Prices range from approximately $50.00 to $350.00 depending on frequency, specified temperature range, and 
quantity. 

SPECIFICATIONS: 
INPUT: 

Voltage: Any specified voltage between 5 to 20 Vdc, 10% 
regulation. 
Current: 5 mA to 30 mA Typical 

OUTPUT: 
Frequency Range: 1 Hz to 125 MHz 

STANDARD: Square wave 
TIL: logic 0: 0.5 V max. CMOS: 0.1 VDD max. 

logic 1: 2.5 V min. 0.9 VDD min. 

OPTIONAL: 
Sine wave, ECl or Special 

STANDARD PIN CONNECTIONS: 
. . 1. Supply 3. No Connection 

. 2. Common/Case 4. Output 

P~CKAGE HEIGHT: 2"x2" 1.5"x1.5" 

Series 7000 7001 7002 7006 7010 
0.63" 0.75" 0.50· 0.50" 0.30" 

SPECIAL MODEL NUMBER DESIGNATION: 
For specific applications a \I1ree dig~ dash number (suffix) is added to !he Series number to 
provide a complete model number designation. This is assigned for oonvenienoe in ordering 
and is maintained as a unique cross relerenoe designation to a specifjc customer part or 
specification number .. 

ACCURACY AND STABILITY OPTIONS: 
Standard temperature ranges and accuracy/stability specifications 
are: 

TEMP RANGE: 
+15 to +35°C 

o to +55°C 
-20 to +65°C 
-40 to +70°C 
-40 to +85°C 
-55 to +85°C 
-55 to +105°C 

ACCURACY/STABILITY: 

±0.3ppm 
± 1.0 ppm 
± 2.0 ppm 
± 5.0 ppm. 

Not aU stabilities are available over the broader temperature ranges 
or at frequencies greater than 20 MHz. 

7006 7000!700117002 

SpeoIficaIIons subject to change without notice . 

~.1466 . For manufacturers" sales offi~s, see yellow pages EEM 1991 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PII=ZOt=LECTRIC FILTERS 2300 

749 Ward Dr . • Santa Barbara, CA 93111 
P.O. Box 948 • Goleta, CA 93.116 

TEL: (805) 964-7791 • FAX: (805) 683-3481 • TWX: 910-334-1163 

QPL to MIL-O-SS310 

Temperature Controlled Crystal Oscillators 1 

Spectrum Stability Output 
Part No, M55310/XX PackageType Frequency Range2 Option3 Type OUT 

5004 104 1.5x1 .5xO.5"h 750kHz-10MHz (5) CMOS 1 

5005 105 2x2xO.7"h 1MHz-10MHz (5) TTL 1 

5006 106 1.55x1.015xO.7"h 15. 7kHz-1 OMHz (6) TTL 1 

5007 107 2x2xO.7"h 1 OMHz-90MHz (7) SINE 3 

Hybrid Logic Clock Oscillators 1 

Spectrum Stability Output 
Part No. M55310IXX PackageType Frequency Range2 Option3 Type OUT 

5008 108 14-pin DIP, 0.2"h 50Hz-50MHz (3) TTL 1 
5009 109 TO-5 400kHz-60MHz (3) TTL 5 
5010 110 TO-8 1kHz-60MHz (3) TTL 5 
5011 111 14-pin DIP, O.4"h 50kHz-10MHz (3) CMOS 1 
5012 112 TO-5 50kHz-10MHz (4) CMOS 5 
5014 114 14-pin DIP, 0.2"h 0.1 Hz-25MHz (3) TTL 5 
5015 115 14-pin DIP, 0.2"h 0.01 Hz-10MHz (3) CMOS 1 
5016 116 14-pin DIP, 0.2"h 0.1 Hz-60MHz (1 ) TTL 8 
5017 117 14-pin DIP, 0.2"h 250kHz-50MHz (1 ) TTL 8 
5018 118 14-pin DIP, 0.2"h 0,01Hz-15MHz (1 ) CMOS 8 
5019 119 40-pin LCC, 0.085"h 1.0MHz-60MHz (2) TTL 39 
5020 Note 4 44-pin LCC, 0.085"h 40kHz-70MHz (1 ) TTL 42 
5021 Note 4 20-pin Flatback, 0.12"h 1.0MHz-60MHz (1 ) TTL 11 

1 Screening to Class B or S 
2 Common frequencies normally in stock 

3 See Stability Options below 
4 Pending certification 

Option 
Number Stability Temperature Range 

±50 or 100 ppm A -55 to + 125°C 
(1 ) 

±40 or80 ppm B -55 to + 1 OsoC 
+25 or 50 ppm C -20 to + 70°C 

(2) 
+100 or 200 ppm A -55 to + 125°C 
±75 or 150 ppm B -55 to + 105°C 
+50 or 100 ppm C -20 to + 70°C 

(3) 
±50 ppm A -55 to + 125°C 
±40 ppm B -55 to + 105°C 
±25ppm C -20 to + 70°C 

(4) 
±100 ppm A -55 to + 125°C 
±70 ppm B -55 to + 105°C 
±55ppm C -20 to + 70°C 

(5) ±O.5ppm or 10ppm depending on supply voltage and temp. range 
(6) ±50ppm from -65 to +85°C 
(7) ± 1 10 ±1 Oppm depending on lermperalure range 

EEM 1991 For manufacturers' sales offices, see yellow pages 

PIN NUMBERS 
Case B- B+ 

4 3 2 
4 3 2 
4 3 2 
4 5 1 

PIN NUMBERS 
Case B· B+ 

2 8 14 

4 4 8 
4 4 8 

2 8 14 
4 4 8 

7 7 4 

2 8 14 

7 7 14 

7 7 14 

7 7 14 

- 31/37 4110 

- 34/40 6112 

10 10 13/20 

A·1467 



SUPER TIME SAVER! 

Do you work with ICs? Do you have trouble fmding the 
IC you need? Are you sick and tired of sifting through 
dozens of manufacturers' data books? Do you have 

trouble comparing one set of specs to another? Are you sick 
and tired of wasting time? 

Do we have good news for you! Get your hands on the latest 
arinual copy of the IC Master. The Master will save you both 
time and money. Here's how. 

The Master lists every single IC you can buy. Better yet, the 
Master lists ICs by function. You know what you want to do. 
The Master tells you who makes what for what you want to do. 

There's more! The Master lists every known alternate source to 
every integrated circuit. If somebody makes a substitute for an 
IC, the Master tells you. And fast! 

Want to fmd a custom or semicustom Ie? The Master tells you 
who the manufacturers are, what their capabilities are, and 
what design tools you need. 

Looking for a distributor or a local sales office? The Master 
tells you where they are. Got a technical problem? The Master 

tells you who to call. Can't figure out a part number? The 
Master tells you how the part number systems work. 

There's more! The Master has a section on microprocessor 
development tools with complete performance parameters. 
There's another section on programmable logic devices giving 
you everything from output configuration to PLD development 
systems. 

Want to know if there's an application note available on a 
given part? The Master tells you! 

If your question has aI)ything to do with integrated circuits, you 
need the IC Master. Subscribe now by calling (516) 227-1314. 
Ask for Marie Botta. Tell Marie you need the Master now. 

If you prefer, write to Marie, Hearst Business 
Communications, 645 Stewart Ave., Garden City, NY 11530. 
She'll mail you the IC Master subscription form right away. 

And, if you tell her you saw it in the 1991/92 EEM, she'll take 
$10 off the subscription price! 

Ie MASTER 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

STANDARD CRYSTAL 
The Crystal And Oscillator Specialists 

QUARTZ CRYSTALS - 1 Piece or 1000 Pieces + 
800Hz to 200 MHz 

• Standard Designs • Very Low Frequencies 
• Custom Designs • Unmounted Crystal Blanks 

A large variety of packages including surface mount are available. 
Application assistance always available. 

OSCILLATORS -1 Piece or 1000 Pieces + 
1Hz to 200 MHz 

• TTL 
• Fast TTL 
• HS CMOS 

·ECL 
·VCXO 
• Tri-State 

• Low Power Output • Dual Frequency 

14 pin DIP (full size), 8 pin DIP 0/2 size), 
. Ceramic and Gull Wing (surface mount) packages available. 

FAST DELIVERIES 

2300 

Special expediated order service (24 crystal inventory which often enables 
hours to one week) is available at a pre- your shipment to be delivered from 
mium charge. stock. Shipment is routinely handled by 
Standard Crystal also maintains a large United Parcel Service, Air Express, 
finished and semi-finished blank and truck or U.S. Mail. 

Call, Write or Fax 
TEL: (800) 423-4578 • FAX: (818) 443-9049 

STANDARD CRYSTALCORPORATION 
9940 E. BALDWIN PLACE, EL MONTE, CA 91734 • (818) 443-2121 • 800-423-4578 • FAX (818) 443-9049 

EEM 1991 For manufacturers' saies offices, see yellow pages A·1469 
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2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

Miniature Qual1Z Crystals-LeCided and Surface Mount (10kHz-40MHz) 
" ,]": " , 

Crystal Selection Guide' ': .. .: " 

MODEL PACKAGE 

CX 
miniature quartz crystal in -1 Slalek miniature 
a rectangular hermetically 
sealed ceramiO package 

ceramic package 

H 
-2 ~~~I~~I;~~~2:d. t:lesignates series operation 

V ~options 

intended for a Pierce -3 NEW surface mount oscillator low-profile package 

-4 NEWEST and 
SMALLEST surface 
mount package 

SX 
miniature quartz crystals -1 rugged three-pin 
within a '10-5, Clln hermetically sealed 

10-5 package 
H 
designates series operation 

V 
intended for a Pierce 
oscillator 

TS 
laser trimmed quartz crystal SameasCX-2 
for temperature sensing 
applications 
Stable high accuracy 
, internal sensor 

Crystal Packaging Details 

CX-1 

TERMINATIONS 

Standard le,ads 
-01 (no leall)-gold 
·SMt' 
·SM2 
·SM3 

-02 lend leads) " 
-03 side corner leads) 
-04 (side center leads) 

.$MI 
·SM2' 
·SM3 

Gold plated 
(epoxy mount only) 

3 leads 
(solderable) 

SameasCX-2 

SIDE LEAD -01 NO LEAD 

r[k""~~' ,..,~" .~I--1 0
]J.080 U 

0.330 ' 1 : 1-0.040 ' 

CX-2 

I~::~M.'CM FREQUENCY/ CRYSTAL CALIBRATION OPERATING & 
1 (10 see.) STABILITY TOLERANCE AT 25·C STORAGE TEMP 

210 10 kHz to 2 Mhz 10-74,9 kHz I: 
210 ~~~~t~r~~~ A±0.003% B±O.OI% C±O.I% Industrial Range 
260 75-169 kHz -4O·Cto +85·C 
260 ±100ppm A±0.005% B±O.OI% C±O.I% M: 260 

170-249 kHz ~i~~.'t ~oa~9f25.C 210 18 kHz to 600 kHz A±O.OI% B±0.02% C±O?% 
210 and 250-600 kHz 
210 600 kHz to 1.35 MHz A±0.02% B±0.05% C±0.5% CX-4 only: 

260 
- 0.035 ppm/·C' 

(CX-1only) - 20·C to + 8O·C 

260 530-2 MHz 
280 A±.05% B±O.I% C±1.0% 

32.768 kHz 
8 MHz-32 MHz 
A±O.OI% B±0.1% C±I.0% 

210 - 0.035 ppm/·C' 
(CX-2 & CX-3 only) 30-100 kHz available 
800-1350 kHz 
A±0.05% B±O.I% C±I.0% 

10-24.9 kHz 10 kHz to 2 MHz 
- 0.035 ppm/·C' A±O.OI% B±0.03% 

8 MHz to 32 MHz 25-49.9 kHz 

± 100 ppm A±O.OI% B±0.03% 
50-149.9 kHz 
A±0.02% B±0.05% 
150-600 kHz 
A±0.02% B±0.05% 
800 kHz-2 MHz 
A±0.05% B±O.I D/o 
8 MHz-32 MHz 
A±0.010% B±O.I% C±I.0% 

Linear Coefficient Thermal Parameters -55°C to + 125°C 
34.5 to 10-' ·C-' 262.144 kHz 
Typical 

Surface Mount Termination Guide 
Designation Termination Recommended Application 

SMt Gold Plated Vapor Phase or Infrared Solder Reflow, or 
Conductive Epoxy 

SM2 Ni Sn Plated Vapor Phase or Infrared Solder Reflow, 
or wave Solder 

SM3 Ni Sn Plated Wave Solder 
Solder Dipped 

CX-3 TO-5 

-O~' ;, LEADm-Oa2 
END LQEAD 7]3 SI~~ LEADD -;;riID_,E LEAD 0.285l(]D ~ r-, 

0.275' 0.2~ ,~ ! 1IJ 
~, ~ ._._ r- f-

" ,'" " I, l -I •. " '.H' .... ~ 0.108 .065 ~ ~ -t 0.21 

W:7 
1_ 0.326 -.J 
1 0.326 "I 

~~~ '~ 
0.05 J-ll 

~ 
BTATIIIK. 
~ Technlcorp Company 

512 N. Main • Orange, California 92668 

CX-4 

0.080 0.045 

• Telephone (714) 639-7810 • Telex 67 8394 

A-1470 For manufacturers' sales offices, see yellow pages 

Q~ 
(] (] a ~ 

• FAX (714) 997-1256 
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2300 CRYSTALS, OSCILLATORS, CRYSTAL & P!EZOELECTRIC FILTERS 2300 

Miniature Quartz Crystal Oscillators (0.001 Hz-40MHz) 

Oscillator Selection Guide -Frequency stability determined by Crystal Selection Guide 

MODEL PACKAGE DESCRIPTION FEATURES FREQUENCY CALIBRATION TOLERANCE (25°C) 
SQXO-2 TO-5 Hybrid series TIL/CMOS compatible 10 kHz to 2 MHz and A±0.01% B±0.03% 

resonant crystal 5 volts 10 MHz to 32 MHz 
SQXO-2 SM 24-pad LCC oscillator 

LXO 4-pin DIP High stability, low- Laser trimmed after 10 kHz to 32 MHz 32.768 kHz 
power crystal crystal sealing Calibration tolerance A±0.001% B±0.0025% 
oscillator, her- Current consumption: at 5 volts All other std. freqs. 
metically sealed <100pA A±0.01% B±.03% 

Aging: 1 ppm/yr typ, 
3 ppm/yr max 

LQXO-1,2 3-lead TO-5 Hybrid parallel -15 vdc 10 kHz to 2 MHz 10 KHz to 50 kHz 
resonant crystal -212 vdc (Stock Frequencies: A±0.01% B±O.03% 

LQXO-1F,2F 14-pin flat oscillator Current consumption: 16.0, 16.384, and 50 kHz to 2 MHz 
LQXO-4 pack ±500 pA 32,768 kHz) A±0.02% B±0.05% 

DQXO-1,2,3 -1 6-pin TO-5 Hybrid timer -15 vdc Fundamental and A±0.01% B±0.03% 
- 2 6-pin TO-5 comprising -212vdc divided output Stability ±0.02%, -40°C to +85°C 
- 3 3-pin TO-5 oscillator and -35 or 12 vdc as req'd -10.0006 Hz -1 Hz 

frequency divider -20.0006 Hz - 1 Hz DQXO-3 SM only: 
chips single output -55°C to + 125°C 

DQXO-1F,2F 14-lead -31Hz - 10kHz 
flat pack 

DQXO-3 SM 24-pad LCC 

PXO 16-pin DIP Frequency- 57 frequencies 0.002 Hz to 2 MHz 32.768 kHz 
selectable Current consumption: Stability ±0.015% A±0.001% 
dual-output .7 mA typ at 5 volts -10°C to + 70°C 600 kHz to 2 MHz 
crystal oscillator Aging: 10 ppm max first year A±0.01% 

Real Time 16-lead DIP Combination real- Current consumption < 30pA Crystal frequency: A±0.005% 
Clock time clock and Supply voltage: 5 vdc 32.768 kHz 

crystal oscillator 

Oscillator Packaging Details Note: Dimensions are in inches 

TO-5 

©. :;=-r ... 'k" 0.200 0.380 

.. iii ~ 

ffi 
1-0.326-1 

I;;~r?185 
aao~500 

24-pad LCC 

0.0751 

W": 

4 pin DIP 

t"--- 0.795 ---I 

9'1' 0.098-j r-
I-- 0.600 ----l ~ 

o 0ITTI 
0.300 0.495 

o o...L 

14 lead flat pack 

Real time Clock 16 pin DIP 

1----0.787 ----I 

] -I'~[::::]I 
0'141I~. 
0.122 

0.100 

PXO 16 Pin DIP 

~*0.D15 ~Dfo--,0'380---l 
~*0.050 I 0.3~ Ii ~ ~ ~ r: : : : · i:" 

::Gt:::====::JL-. u 0.2501 
-I I- "'-W.H.J.,LJ"L.W.J.,L/ 0.005 0.070 9iiiimffiP1.m 

10.118 

0.100---1 I-

Metal Lid 0.073 
Ceramic Lid 0.085 

~ 
STATEK 
~TeChnlcorp Company 

512 N. Main • Orange, California 92668 • Telephone (714) 639-7810 • 

EEM 1991 For manufactLJrers' sales offices, see yellow pages 

Telex 67 8394 • FAX (714) 997-1256 
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CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

IOYOCOM 

CRYSTAL PRODUCI'S 1991 

1m ill lID i [I 

TIM I N GIS EVE R Y T HI N G™ 

For over 50 years, TOYOCOM has been 
dedicated to the design and manufacture of 
electronic equipment and components. Strict 
quality control - from the materials to the 
final product - has contributed to our crystal 
products' world"wide reputation. 

TOYOCOM's broad product lines - from 
cultured quartz crystal to finished components 
- have proven to be valuable in serving the 
high performance needs today's technology 
demands. We offer a wide selection of 
standard parts as well as custom designs to 
meet your application. Call today. 

1-800-TOYOCOM 

TOYOCOM U.S.A., . INC. 

For manufacturers' sales offices, see yellow pages 

2300 

lID 

'-800-TOYOCOM 

EEM 1991 



2300 

OUIUNE DRAWINGS 
TCO-71lJ Series 

r 14.00 max. 
(.551 max.) 

.4 013 

.2.00~· :::::!i===~=t-=!"T! 
I.~ .~ 

L!:=~=~~,,=J="3!3n.lir:=:) 
#1 #2 

::I::=±r+---++-"""'\"---r--.{~ 
EE 

~~~-i~~~~~~ 

Lead 
.1 

'2 

'3 
.4 

5.08 ± 0.25 
(.200±.010) 

Connection 
*N.C. or Control 

OUTPUT 

+ VDC 

'00 NOT use as a tie-point 
on N.C. models 

CRYSTALS, OSCILLATORS, CRYSTAL & PIEZORECTRIC FILTERS 2300 

ET 7.62±O.20 
(.300±.OOB) 

TOYOCOM 

SMD QUAR1'% PRODUCI'S 

Surface Mountable Clock Oscillator 

MODEL TCO-71 1n 
Output TIL Logic 

Frequency range 1.5 to 70MHz 

Frequency stabllity ± 100ppm 

Operating temperature 0° to +70"C 

Input voltage ± 5.0VDC ± 10"10 

Input current lOrnA max. 0.5 to 10MHz) 
15mA max. 00 to 26MHz) 
35mA max. (26 to 50MHz) 
50mA max. (50 to 70MHz) 

Rise/Fall time 5ns max. (1.5 to 70MHz) 

Fan out 1 to 10 gates, 1.6mA!gate 

Remarks R Reflow - 260"C for 20 seconds max. 

Clock Oscillator 
& Crystal Unit 

TCO-711nc 

CMOS Logic 

1.5 to 70MHz 

CL = 15pF 
8mA max. 0.5 to 10MHz) 
15mA max. (10 to 26MHz) 
35mA max. (26 to 50MHz) 
50mA max. (50 to 70MHz) 

6ns max. (CL = 15pF) 
12ns max. (CL = 50pF) 

I loti I = 10L = 4mA min. 

Tri State - Pin #1H (open) = Fo output, pin #lL (Gnd) = High Z 

Surface Mountable Crystall1nit 

MODEL 

Frequency stabllity 

HC-49/USMD-B 

HC-49/USMD-B 

± 100ppm (0° to + 70"C, 
inclusive of frequency 
tolerance at +25 "C) 

~~'r1tF====~~==1r~~ 
EE 
-"' 
~~.~~====~~==~~~ 

11.05max 
(O.435 max) 

(0.484 ± 0.012) 

I 11:4 '0.2 I 
_~ • (0.449 ± 0.008) • 

.,~ 
00 
+1+1 

~~ 
s: 

3.7<0.2 
10.146' 0.008) 

Size: mm (inch) 

4.83mBX 
a.190max} 

INSULATION BASE 

TQC-6G SERIES 

TQC-6G Series 

... .--;--.'.5 
'----r""-H"'I'!"I,----'---II.059) 

5.08 
(.200) 

CHICAGO .617 E. Golf Road, Arlington Heights, IL 60005, (708) 593-8780 Fax: (708) 593-5678 
LOS ANGELES • 3200 Bristol Street, Costa Mesa, CA 92626, (714) 668-9081 Fax: (714) 668--9158 

TOYOCOM U.s.A., INC. 1 -800-TOYOCOM 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1473 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

Standard Specifications 

Frequency stability see table 1 

Operating temperature 0° to 70"(; 

Storage temperature -25 0 to +85"(; 

Input voltage +5V±10% 

Symmetry 40 to 60% at 1.4V 

Note 1 

Model Frequency Stability" 

TCO-711 ±0.01% (± 100 ppm) 

TCO-744 ±0.0025% (±25 ppm) 

TC0-745 ±0.005% (±50 ppm) 

"Inclusive of calibration tolerance @25"C operating. 
temperature, input voltage change, load change, aging, 
shock and vibration. 

TOYOCOM 

CRYSTAL osaLLATOR 

Input current! -10MHz 
Frequency 10mA 

Fan out 1 to 10 gates 
(0.15 to 60MHz) 
1 to 5 gate 
(60 to 1OOMHz) 

OUtUNE DRAWINGS 
14 Pin 

20.8 max. 
. 4 min. (.820 max.) 

!~~~n 1! r-::I 
~~)--t ~~~ 
;::; Solder Dip =-,==== 

Pin Connection 

Pin Tc()"711A TCO-711m 

N.C. Control 

Case GND CaseGND 

Output Output 

14 5.0 VDC 5.0VDC 

DISABLE/ENABLE 

-26MHz -50MHz 
15mA 35mA 

m Oock Oscillator 
TC0-700 Series 

-70MHz 
50mA 

1 to 10 gates 1 to 10 gates 1 to 10 gates 
1.6mA!gate 1.6mA!gate 1.6mA!gate 

SPin 
132 . max. 
(.S2max.) 

G 

Pin Connection 

Pin Tc()"71154 TCO-711SfH 

N.C. Control 

Case GND Case GND 

Output Output 

5.0 VDC 5.0 VDC 

WAVEFORM 
rn.. 

~ ~ 
~~ 

#1 ~H 'PlL :_:tjffinc-_tp_-
vo~1 ·z' hF - --- ----- - -50%VOD VOL '0' level 

o.ovoc--+----;----+---
,. TH , 
I 

Size: mm (inch) 

CHICAGO .617 E. Golf Road, Arlington Heights, IL 60005, (708) 593-S780 Fax: (708) 593-5678 
LOS ANGELES • 3200 Bristol Street, Costa Mesa, CA 92626, (714) 668-9081 Fax: (714) 668-9158 

TOYOCOM U.s.A., INC. , .800·TOYOCOM 

A·1474 For manufacturers' sales offices, see yellow pages EEM 1991 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTI=RS 2300 

TOYOCOM 

CRYSTAL OSCIUATOR 

OUIUNE DRAWINGS 

14 Pin 

Pin Connection 

Standard Specifications Pin TC0-711HC TCO-71lmC 

~.c. Control 
Frequency stability see table I Case G~D Case G:\D 

Operating temperature 00 to 70"(; Output OurpU! 

14 ;.0 VDC ;.0 VIlC 

Storage temperature -250 to +85"(; 

Input voltage +5V±lO% 

Symmetry 40 to 60% at 50"10 VDD DISABLE/ENABU 
I 

Note 1 

Mod.1 ...... veney Stability-
-------

TCO-711 ±0.01"lo (± 100 ppm) 

TC0-744 ±0.0025% (±25 ppm) 

TCO-745 ±0.oo5% (±50 ppm) 

'Inclusive of calibration tolerance @25"C operating 
temperature, input voltage change, load change, aging, 
shock and vibration. 

~:rl]~-~ -~ 
~ -- ----- - -50%VDD 

Size: mm (inch) 

CHICAGO - 617 E. Golf Road, Arlington Heights, IL 6Ooo5, (708) 59H780 Fax: (708) 593-5678 
LOS ANGELES • 32oo Bristol Street, Costa Mesa, CA 92626, (714) 668--9081 Fax: (714) 668-9158 

TOYOCOM U.s.A., INC. 1 -800-TOYOCOM 

CMOS Clock Oscillator 
TCO-700 Series 

SPin 
132 .~ . 
. 52 max.) 

B ~ 
E 

~ 

Pin Connection 

Pin TCO-711SHC TC0-711SmC 

1>.C. Control 

Case GND Case GI\D 

Output Output 

;.0 VIlC ;.0 VIlC 

WAVEFORM 

CMOS 

VOL"O'levei 
O.OVDC --+----r---+---

T 
SYM=" x 100(%) 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1475 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

Pin Connection 
PIn TCO-711M TCO-711G4 TCO-706AB 

TCQ.706AC 
N,C. Case GND N,C, 

Case GND v" Case GND 

Output Output Output 

14 -5,2 VDC Vg; 5,0 VDC 

Standard Specifkations 

Frequency stability 

Operating temperature 

Storage temperature 

Input voItage 

Symmetry 

A·1476 

see table 1 

0° to 70"C 

-250 to +S5"C 

+5V ± l()"Al 

40 to 60% at 1AV 
or 50% VDD 

TOYOCOM 

CRYSTAL osaUATOR 
Eo., Tight Stability Oock Oscillator 
TC0-700 Series 

Package 14 pin (Hr, 10 to 9OMHz, 5.Omm max; 14 pin 
90 to 125MHz 7.11 mm max,) 

Frequency stability 
±100ppm 

± 5ppm over Temperature 
± 1pprn vs, Input Voltage 
± 2ppm/year vs, Aging 

Remarks High level 
-0,960 to -0,S10V 
Low level 
-1.S50 to -1.650V 

OUlPUl' WAVEFORM 

TCO-711F4 
O,OVDC----------

VOL'O"level . 
I 
I 

High level 
+4.24 to +4.39VDC 
Low level 
+3.35 to +3.55VDC 

Frequency 
adjustment 
by internal 
trimmer 
±3ppmmin. 

Frequency 
tolerance 
(at +25"C) 
±2ppm 

TCO-711G4 

VOH'1'1eve!------

VOL '0' level 

. . 
, . 
:.........nt-: : 
.. :. ___ T'--_-t,l SYM"'~ x 100(')6) 

_---'---<>11 SYM=J¥ It 100(%) O.OVDC----------

nIT CIRCUIT DIAGRAM 

CMOS 
T.P. 

TCO-711F4 TCO-711G4 

Size: rnm (inch) 

CHICAGO • 617 E. Golf Road, Arlington Heights, IL 60005, (70S) 593-8780 Fax: GOO) 593-5678 
LOS ANGIUS • 3200 Bristol Street, Costa Mesa, CA 92626, (7l4) 668-9081 Fax: (714) 668-9158 

TOYOCOM U.S.A., INC. 1 ·800·TOYOCOM 
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2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

TOYOCOM 
VOLTAGE CONIROLLED 
CRYSTAL OSCILLATOR 

n:xo 

2300 

VCXO 
TC0-700 Series 

OUTLINE DRAWINGS MODEL TCO-74SVC TCO-74SV TCO-711VC TCO-711V 

14 Pin 

20.8 max. 
~ 4 min. (.820 max.) 

00.46 C\I 0 
Mart<ing 

~~p~~I.'57) ~1 
."I.O'S} .0'8 ';'~=Ub===1i 

Solder Dip -

c;ote, Height of TCO -73OCI is 0.335 inches. 

TCO-208C TCO-215Kl 

(.59O±.012) 

Pin Connection 
PIn TC(J.745vC, V TCo-73OCl PIn TC(J.208C, 

7l1YC, V 215Kl 

Control Control +Vq 

Case GND Case GND Output 

Output Output GND 

14 5.0VOC 5.0VDC Control 

GND 

Standard Specifications 

Frequency stability 

operating temperature 

Storage temperature 

Input voltage 

Symmetry 

see table 1 

00 to 70"C 

-250 to +85"C 

+5V ±10% 

40 to 60"10 at l.4V 
or 50% VDD 

Frequency stability 

Frequency deviations 
vs. control voltage 

Control voltage 

± 50ppm including calibration 
temp. voltage at 2.5VDC 

± lS0ppm at 2.5VDC ± 2.5V 

o to 5.0VDC 

TEST CIRCUIT DIAGRAM 

TIl. 

RL 

TeO-73OC1, -208C, -215Kl 

CL: Total fixture and probe capacitance = 15pF max. 

Size: mm (inch) 

CHICAGO • 617 E. Golf Road, Arlington Heights, IL 60005, (708) 593-8780 Fax: (708) 593-5678 
LOS ANGELES • 3200 Bristol Street, Costa Mesa, CA 92626, (714) 668-9081 Fax: (714) 668-9158 

TOYOCOM U.S.A., INC. 1-800-TOYOCOM 

EEM 1991 For manufacturers' sales offices, see yellow pages 

CMOS 

± 100ppm including calibration 
temp. voltage at 2.5VDC 

± 200ppm at 2.5VDC ± 2.5VDC 

o to 5.0VDC 

± 100ppm min. 

T.P. 

A·1477 



, 
2300 

HC49/U-IO 

HC49/U-70 

4.65 max. 
0.183 max. 

4.30 max. 
(0.169 max. 20±1 

l 

CRYSTALS. OSCILLATORS. CRYSTAL & PIEZOELECTRIC FILTERS 2300 
IOYOCOM 

CRYSTAL UNII'S 

Shunt 

Package 
(Resistance weld) 

HC-49/U-lO 

For Professional lise 

TYPE UM·I 
UM.4 
UM·5 

Frequency range 30 to l75MHz 

Microprocessor and 
Miniature Package Units 

5pF 

RV-38 HC-49/U-70 

UM·I WI1H UM·4SWITII 
MDALJACKET MDALJACKET 

10 to 200MHz 12 to 200MHz 
.81 

(O.787±O.039) 
Frequency tolerance ±5, flO, flO, ±15, .150 max. 

Wi 

+- i • :g 

- .-

RV-38 

~ !" 8.3m",. 
9.0 min. 

"," i~c 3-1 
UM-l SMDwith Metaljacket 

~l I'-c.i C') 

eO.35 :~, 

~L.JllJho~ 
'" 

A·1478 

...I.. 

1 
J .. 0±0.8 

(0.197 ± 0.03) 

(at +25"<:) 

Frequency stability 

Aging/year 

Load capacitance 

Drive level 

Application 

UM-l 

3.1 max. 

± l5ppm 

as tight to ± 3ppm 
(_10° to +50"C). 
±7.5ppm 
(-20° to + 70"C) 

2f.lW 

Pager 

mm inch 
0.05 .002 

flO, ±15, 
±20, ±30ppm ±20, ±30ppm 

as tight to ± 3ppm as tight to ± 4ppm 
(_10° to +60"C). (00 to +55"C). 
±11Ppm ±2Oppm 
(-30° to +80"C) (-30° to +85"C) 

±lppm,±2ppm,±4ppm 

Series, 20pF, 30pF 

0.5,1, 2m W 0.5,1, 2m W 

Surface mount technology 

UM-4 

", 23m",#" 

0.2 .008 
8. max. 12.7mi. 0.35 .014 

~±0'2 
.=M 

2.3 .091 -tH 
4.Sma 12.7 min. 

til 
mm inch 
0.1 .004 
0.2 .008 
0.25 .01 
0.35 . 014 
1.27 .05 
1.76 .069 
2.2 .081 
2.54 .100 
3.75 .148 
4.5 .177 
7.8 .307 
12.3 .484 

3.1 .122 
• E E 3.75 .148 

'" 0 
~ " 4.5 .177 

5.8 .228 
BD.35 ± 0.05 7.0 .276 1IJO.35 ± 0.05 

7.8 .307 
12.7 .500 

UM-5 

3.1 max. 

*~ 
2.3 max . 

-tH-i~ ~ ~ '1 ~ 
eO.35 0.05 C') 

Size: mm (inch) 

CHICAGO • 617 E. Golf Road, Arlington Heights, IL 60005, (708) 593-8780 Fax: (708) 593--5678 
LOS ANGELES • 3200 Bristol Street, Costa Mesa, CA 92626, (714) 668-9081 Fax: (714) 66&-9158 

TOYOCOM U.S.A., INC. 1·800·TOYOCOM 
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2300 CRYSTALS. OSCILLATORS. CRYSTAL & P!EZOELECTRIC FILTERS 2300 

TOYOCOM 
NEW CRYSTAL 
OSCILLATORS 

Toyocom's Digitally Compensated TCXO 
delivers unexcelled value in crystal oscillators. 
Features such as compact design and excellent 
frequency stability over a wide temperature 
range allow use as a reference oscillator for 
fixed or portable equipment. In addition, 
Toyocom now has a very small (ICC) surface 
mount type TCXO available. 

TCXO& SMD 

MODEL DTCXO 
1CO-109A 

± l.Oppm/-30° to +80"C 
±0.2ppm/DC +5V±looAl 

Digitally Compensated TCXO 
SMDTCXO 

SURFACE MOUNTABLE TYPE 
1CO-935A 

± 2. 5ppm/ -300 to +75 "C 
± 0.3ppm/DC +5V ± 5% 

Frequency stability 
VIi. Temperature 
VIi. Supply voltage 
VIi. Load 
AgIng 

± 0.2ppm/20KQ/5pF ± lOOAl 
± 1.0ppm/year 

± 0.3ppm/20KQ/5pF ± 100/0 
± 1.0ppm/year 

Frequency adjustment ± 3.0ppm min. by 
internal trimmer 

OUTLINE DRAWINGS 

TCO-I09A 

(Material) 
Case: Silver-Nickel 
Pin: Sitver-Nickell 

Size; mm (inch) 

P~., (fIo2~1~ 

Lead 
.1 

.2 

'3 
.4 

4'~ 
(.151t.QICj 

Connection 

N.C. 

Common & Case 

Output 

+ Vee 

CHICAGO -617 E. Golf Road, Arlington Heights, IL 60005, (708) 593--8780 Fax: (708) 593-5678 
LOS ANGELES • 3200 Bristol Street, Costa Mesa, CA 92626, (714) 668-9081 Fax: (714) 66~158 . 

IOYOCOM U.S.A., INC. 1-800-IOYOCOM 

± 3.0ppm min. by 
internal trimmer 

TCO-935A 

r- 21.3~:::-:1 

,.,~--r;:::::;~~ I~"' 

Freq.Adj 
03.' 

(Material) 
Case: Silver-Nickel 
Pin: SoJderCoated 

PBR-1I2H 

4.4'n.:! 

EEM 1991 For manufacturers' sales offices, see yellow pages 

Lead Connec:tlon 

.1 Common & Case 

.2 Output 

#3 + Vee 

.4 N.C. Control Voltage 

A·1479 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

OUIUNE DRAWINGS 

TC,O:909z, TCO-919A 

TCO-S19L 

I' 20.0.' 'I (.787± .Q2D) 

~l.~~ lhQI} 

TC0-635A, AI 

TCO-627B 

A·1480 

!~]O'O" ; t; (.394±.020) 

"t: 
"' .. 
(0.020) 

IOYOCOM 

CRYSTAL osaLLATOR TCXO&OCXO 

TCXO 

MODIL TCO-909Z TCO-919A TCO-S19L 

Standard frequency 12.8MHz, 15.36MHz 12.8MHz 12.8MHz, 15.36MHz 

Available frequency 10 to 24MHz 12 to 17MHz 10 to 24MHz 

Frequency stability 
w. Temperature ± 2.5ppm/-30° to + 75"C ± 2.5ppm/-30° to +75"C ± Ippm/-20° to +70"C 
w. Supply voltage ± 0.3ppm/+SV ± 5% ± 0.3ppm/+SV ± 5% ±0.2ppm/+5V ±5% 
AgIng ± 1ppm/year ±lppm/year ±lppm/year 

Supply voltage +SV±5% +5V±5% +5V±5% 

Supply CU1'1'eI1t 2mAmax. 2mAmax. 2mA max. 

Output IV POp min. Clipped IV p-p min. Clipped IV pop min. Clipped 
Sinewave (DC-Cut) Sinewave (DC-Cut) Sinewave (DC-Cut) 

Operating temperature -40° to +85 "C -35° to +80"C _30° to +80"C 

Frequency ± 3ppm min. by ± 3ppm min. by ± 3ppm min. by 
adjustment internal trimmer internal trimmer internal trinuner 

Audio modtdation - Deviation: ± 8ppm min. -
Distortion: 3% max. 
Input voltage: 2V p-p 
Modulation 1'ange: 1Hz 

to 3KHz 
Response slope: Negative 

OCXO 

MODEL TCO-63SA TCO-63SA1 TCO-6278 TCO-61SB 
Standard frequency 10MHz 10MHz 5MHz, 6.4MHz or 5MHz 

10MHz 

Available frequency - 5 to 25MHz 4 to 10MHz -

Frequency stability 
w. Temperature ±1 x 10"'/-20° to +70't ±5 x 10'/-10° to +60't ±5 x W/-lO°to +60't 
w. Supply voltage ±3 x 10"/+12V ±10% ±3 x lO'/+12V:!l.0% ±l x W/+12V:I5% 
Aging per day ±2 x 10' ±2 x 10' ±5 X 1010 

Aging per year ±2 X 10-7 ±l X 10-7 ±2 x 10" 
Warmup ± 5 x 10' (5 minutes at 25't) ±5 x 10" (10 minutes) ±5 x 10" (30 minutes) 

Supply voltage +12V±10% 

Supply CU1'1'eI1t 
Warmup lS0mA max. 330mA max. 500mA max. 
Steady at + 25"C 70mA max. 120mA max. 300mA max. 

Output Sinewave TIL compatible, Fanout 2 
+8 ± 2dBm/SOQ 

Frequency ± 1 x 10-" min. ± 5 x 10-7 min. ± 1 x 107 min. 
adjustment 

TCO-61SB Pin Connection 

Pin TOO- TOO- TOO- Teo- TOO- TOO-

909Z 919A 519L 635A,A1 6278 6158 

1 Common & +vo;: NC NC 
Case 

Z Output Output NC Output 

3 +Yo;: Common & Common & +Y", 
Case Case 

4 - Control Common & Output Common & 

, .. m"'e3 (.059rnax. I II) 

d 
. ~ 

f=b= 
Case Case 

5 - - Common & +vee -
Case 

Size: mm(inch) 

CHICAGO .617 E. Golf Road, Arlington Heights, IL 60005, (708) 593-8780 Fax: (708) 593-5678 
LOS &NGEUS • 3200 Bristol Street, Costa Mesa, CA 92626, (714) 668-9081 Fax: (714) 66&-9158 

Output 

+Y" 

NC 

NC 

Common & 
Case 

IOYOCOM U.s.A.. INC. 1 -800-IOYOCOM 

For manufacturers' sales offices, see yellow pages EEM 1991 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

Toyocom HCM Filter (Monolithic Crystal Filter) IOYOCOM 
features compact design, high reliability and 
excellent intermodulation characteristics for use in a 
wide range of applications. Nominal frequency CRYSTAL FlL'lER 
ranges from 10 to over 100MHz with 2 to 8 poles. 

(dB) (Idb) 

----+-----+----j---j----j--t----j---+-----j 35 +350 to +1000 
--'----+-----+----1---1----1--t----1---+----/ 60 -300 to -1000 

ELECI'RICAL DATA 
2111D3 

H. _I' '=5 
OURINE DRAWINGS 

UM-l 3.1 max. H rnr(·122m",.) 

- ~ E lirH 

~ ! 
I I I ~ g 

I I II?!.".~ 
..J-1. ~ 

3.75±0.3 
(.148±.OOB) 

Size: mm (inch) 

2111B3 

--600_400_200 0 +200+4OD"600I~l-1d .:. 
-12 _8 _4 0 +4 +B+12IkH'l 

i 
UM-5 !l a 1 max. 

~~ ifni 
cqo 
~~~j ~ 
I I 0.35. 

.... (.014) 

3.7S± 0.3 
(.14B±.008) 

35 +910 
60 -910 

45EIBF 

-600-400-200 O+200+400+6ODlkH.1 

Iii 
-12 -8 -4 0 ,. +8 +12lkHrl 

H-l 

r- _-",(m""m,....) _(""in)c-
I L 11.0 .433 ~

M"~'" 

CHICAGO • 617 E. Golf Road, Arlington Heights, IL 60005, (708) 593-8780 Fax: (708) 593-5678 
LOS ANGELES • 3200 Bristol Street, Costa Mesa, CA 92626, (714) 66S-9081 Fax: (714) 66S-9158 
TOYOCOM U.S.A., INC. 1·800·TOYOCOM 
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2300 

HCM Filter, 
Miniature Package & 
VHF Series 

45E4BF 

_45 -30 -15 0 +'5 +30+.45itHd 

":11'''' 
. 

tt.o.-3,4_ 

~,,_ ~ , H .. ""'''' 

4-Pole 

A·1481 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

TOYOCOM 

SAW DEVICE 

Surface Acoustic Wa\c Filter 

MODEL 1QS.618A 1QS.417A 

Nominal frequency 80 to 95MHz 135 to 175MHz 

Passband at 3dB fo ± 15KHz min. fo ± 4MHz min. 

Loss 3dB max. 5dB max. including ripple 

Ripple in band l.5dB max. -

Stopband 70dB min. at fo -910KHz 50dB mil). at fo -42.8MHz 

Attenuation 60dB min. 40dB min. 

Termination 83001 -3pF 5000/-7pF 

Operating temperature -300 to + 70"C _100 to +50"C 

Package SS-18093A F-ll or SS-972A 

Surface Acoustic Wave Resonator 
MODEL TQS- TQS- TQS. TQS. TQS. TQS. TQS. 

301O·5R 302:]·'R 303O·5R 3040·'R 30,p·5R 30«1·5R 30m·5R 

Freq. tolerance ±250 ±150 ±200 ±200 ±200 
at 25"C(kHz) 

Insertion loss (dB) 18 18 12 12 12 12 12 

Input, Output 1.4 ± 0.5 1.4 ±0.5 2.3 ±0.6 2.0 ±0.6 2.0 ±0.6 1.9 ±0.6 1.9±0.6 
capacitance (pF) 

Insertion phase 1800 or 00 at Fe 
shift 

Operating temp. 
range 

Storage temp. _400 to +85 "C 
range 

'Note: Please specify insertion phase shift with following Type Number (180,,(; to TQS-3XXA-;R, 00 to TQS-3XXB-;R) 
'Note 2: Other frequencies and specifications of our SAW Resonator TQS-3oo Series ranging from 200 to 1000 MHz are available upon request. 

OUTLINE DRAWINGS t: Consult TOYOCOM to obtain detailed Outline Drawing for Package S5-;41. 

SS-18093A 

J 

"O.45~~~ 

~ , "-=:1 

it::J~ =r:~" ::. 
(G) (0) (0) (0) (0) (0) 

Max. 18.3 

Size: mm (inch) 

rttf-tn-:-:::r 
~--=:1 

~ 
1,4:lnput,Output 
2,3:GND 

SS-972A. 

II' III hi III 1!=:E"'20 
125412541 

10.15 ±O.15 

Max. 9.3 

(0) 

(0) 

2300 

Filter & Resonator 

1QI.70SG 

850 to 950MHz 

fo ± 5MHz min. 

4.5dB max. including ripple . 

-

45dB min. at fo -42.8MHz 

45dB min. 

1500/-1pF 

-200 to + 70"C 

F-ll or SS-541! 

TQS. TQS. TQS-
3080·'R 3090·'R 3Ioo.5R 

±200 ±200 

12 12 

1.9±0.6 1.9 ±0.6 

TO-39/2P3L 

Max. 09.6 

1,2: Input, Output 
3:GND 

±200 

12 

1.9±0.6 

CHICAGO .617 E. Golf Road, Arlington Heights, IL 60005, (708) 593-8780 Fax: (708) 593-5678 
LOS ANGELES • 3200 Bristol Street, Costa Mesa, CA 92626, (714) 668-9081 Fax: (714) 668-9158 

TOYOCOM U.S.A., INC. 1 -800-TOYocOM 
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Hearst 
E · · ngtnccnng 
Software 

ICMASD ... IC Alternate 
Source Directory 

The all new 1991 version of the world famous 
Alternate Source Directory is now available in floppy disk form 
for your IBM XT & AT and 100% compatible personal computer with hard drive. 

The 1991 ICMASD contains the more than 180,000 listings that appear in the 
Alternate Source Directory Section contained in Volume Two of the printed version of 
the 1991 IC Master ... plus additional discontinued parts. The database includes 
complete vendor addresses and phone numbers. 

You can personalize the ICMASD for your application. The program allows you to 
add comments, up to 20 digits long, to each listing. These comments can be part 
numbers, prices, or any information specific to your needs. You may also add, delete 
and/or discontinue devices! 

For greater flexibility the base number search feature enables you to access parts by 
base number, i.e., the device number stripped of prefixes and suffixes. You don't need 
to know the manufactures codes to call up any of the alternates to these devices. 

The 1991 ICMASD is fast, convenient and very user friendly! 

Complete program documentation is included. When ordering, be sure to specify if 
you want the 1991 ICMASD on three, double-sided, double-density disks OR on one 
high-density disk. 

For immediate delivery you can order the 1991 ICMASD at $179.50* simply by 
charging your Visa or MasterCard credit card. To place your order or for more 
information, call or write: 

Marie Botta 
Hearst Business Communications 
645 Stewart Avenue 
Garden City, New York 11530 
516-227-1314 • Fax: 516-227-1901 

* Please add sales tax in NY, MA, IL, and CA Prices valid in USA only. 

Published Annually 
in March 



STANDARD: O"C 10 = 25 ppm 
Option 1: - 55'C to -+" 85 C; ~ 50 ppm 
Option 2: - 55'C to + 12S'-C: ~ 50 ppm 
Option 3: DOC to + 5O~C' ~ 3 ppm lonly In CO-23S) 
Option 5: D'C to + Ml·C' :!: 5 ppm 
Option I: O'C to + SO°C = 10 ppm 
Option 7: - 55'C to + 125'C: =: 100 ppm 

•• 'Option I: - ~oC to +2OO'C: =300 ppm (only in CO-401 1216/7 1114-20 MHz range) 
···Specified stability includes initial accuracy: do not specify A. B. C, 0 or E 

3 ppm first year 
2ppm/yearthereafter 

-1-;UT~UF"'ue,\Cy ~ L.= ·"OICO·233KEpw,th 

·c lor solder sealed case 
·StabllityOptlon(1.2.3.5.6or7) 

'V lor Improved agmg 

"leave blank 11 .• 01 appllcabJe 10 your reqUIrement 

HCMOSLCC 

STANDARD: O'C 10 ,70"C: 
Option 1: - 5S''C to + 85-'C: 
OPtion 2: - 55"C to + 125~C: 
Oplion 5: O"C to + sO"e-
Option &: O"C to + 501:: 
Option 7: - 55''C to + 125~C; '!" 100 ppm 

'Option9: -~5"Cto + 200°C: '!"300ppm (only to 20 MHz: N/Ain CO-448) 
·Specified stabIlity includes initial accuracy: do not specity A, B. C, 0 or E 

3 ppm 1irst year 
2ppm/yearlherea1ter 

tCO-411/421/4~1: O.5~ItO 8u xO.2" 
CO-412/422/442: OSItO.8~ItO,2" 
CIJ-416/426/446: OS, 0.8",0.25" 

ttCD-417/427/447: 0.6"'0.8"'0.17" 
t4PinDIPSeriesavaUableWlthinsulatedstandofts: 
height increases toO.23" 

ttO.1Z·heighl optiooal 10 20 MHz 

Vectron offers the broadest available line of standard product crystal 
oscillators. With these products as a base, Vectron has produced 
special crystal oscillators in virtually every conceivable package, 
some of which are pictured below. Further, Vectron has engineered 
and produced a variety of crystal oscillator based sub-systems; 
photos of some of these are also shown below. We welcome the 
opportunity to design and construct custom crystal oscillator related 
products for your spec~ic needs. 

For manufacturers' sales offices, see yellow pages EEM 1991 



EEM 1991 

2300 

• Lowest price Smallest size; DIP 
pin configuration 

12 kHz-20 MHz 32kHz-20MHz 300Hz-IS MHz r------~~.~--~~~~~--~~~~-~--~~~~-
T.m ............. IIIIHy 

(Temp Range.) ~ 15"1:10 + 35''(;' 

6 mount ," 
(Set" noleregardmgtemperaturerestrreliOns) 
(See' note regardmg temperature reslrrttrons) 
(Only avarlable m Model CO·233ME and CO-233KEQ) 

Standard '10ppm 
'Oplloo T" ., ppm 

'TunrngadluSlmentsellableto'l 

(Temp Rangel) O"Cla .SO·'C 

(Temp RangeC) O'·elo .70·'C 

(Temp. Range 0) 20"CIo .70C 

(Temp. RangeEJ 4O"CIo ~ 75 C' 

(Temp Rangef) . 55"elo .. 85-C· 

AtlngRate ...... 
Supply 

CO·231M7: • 5x 10 . CO-s32A51:-S.10 

to·HIIII: ~ 1 xlD b CO·532116: '1)(10 i 

to·231C3B: • 3xl0 ~ CO-&32t31: -3x 10 b 

00.231056: '511.10 i CO-632D56: • 5xl0 • 

CO·231EI5: -, xl0 ' CO·S3ZE!5: -lx",O \ 

CO.231Ft5: -2xl0 I CO-532FtS: -2xl0 \ 

lxl0'peryear 

TTL compatible (dflves lQTTl loads) 

ClI1'etII 4-20MHz' 30mA 
4 MHz 40-80 rnA 

Frequenc'Adju ..... enl 
SIle I'll" x 1·f."·~ ',,- '''xl' ~O.38" 

(26x2Ihl0mm) 
DIPcompatrbleprn 

configuratIOn 

metal can with 
metallzedbase 

(38x38xI3mm! 
pcb mount 

I\ousedrnmetatcanwlth 
epo~ybase 

'Tumngadlustsenablelc-Ippm 

For manufacturers' sales offices, see yellow pages 

CI)-Z3IA57:'5xl0 

CD·231816: 'lxl0 • 

CO-231&36: -3xl0· 

CD-236D56:'5xl0' 

CI).23iE15:·lxl0\ 

CO-216F25: • 2x 10 \ 

CMOS compatible 

• 12Vdc ·5 ... 
(9-15VdcopilDnal) 

3-10 rnA dependrng 
uponfrequellCY 

1'fI' ~ t'/i'x 'f!' 
(38x38x'3mm) 

pcb mount 

housed rn metal can with 
epoxy base 

A·1485 



A·1486 

~._lIoblll\y 
(1Imp.RangeA)+15"Cto +35"C 

(l"'". RIngel) Il'C to + 5Il'C 

(bp.RangeC) O'Cto '+7Il'C 

(111m". RIngeD) -2O'Cto + 7O'l: 

(limp. Range E) - 4O"C 10 + 75"C 

(lIImp. R!ngeF) -55"Cto +85"C 

(limp. Rangel) -55"Cto +105"C 
{lIImp.RlngeHi -55"Cto +125"C 

50 Hz 10 20 MHz 
CO-251 SERIES CO-252 SERIES 

ModerateSlabil1ty High Stability 

CD-2I1A17: :!: 51110-7 CD-2fitA17: :!:lx1o-1 

co-z&1A27: :!: 2 II 10-1 00·_: • S, 10-' 
CG-251B1l: :!: 1 II 1~ CG-2I2II'I:.S,11t"' 

CtJ.H2lZ7: :!:2x1o-1 

CG-2i2I17: :!: 1 II 10-7 

CO-H1C3&: .3.10-' _1:.1x10-' 
CO-2mI7:.S.11t"' 
CG-2&2C37: :!:3x1o-7 

ctHIill1M: .S.10-' CD-I5201I: ±1 x1o-t 
CO .. _III?: ±5x 10-7 

CG-2I1E15: ::!: 1 II 10""5 CO-25ZE5I: :tSxlo-' 
CG-2IZEZI: ±2JC1o-t 
CO-2m1I: .1110-' 

CO·2I1F2S: :!:2 x 10-5 co.2I2P.iI: .S.10-' 
CO·ZI2FII:.2x10-' 
C8-2I2f1I: :!: 1 II 10-4 

CD-252OII: :t5x1()"'t 

t:O-2IZH1l: ::t 1 x 1O-S 
m: 50 Hz ~20 MHz 

CMOS: 50 Hz·1S MHz 
Sine: 1 MHz-20 MHz 

HCMOS: 40 kHz·2() MHz (CD-252) 

20.1. MHz 10 140 MHz 
CO-254 SERIES 

Co-iMASl: :t 51110-7 

CD-II4A17: :t 1 II 10-7 

CO-ZI4I11: :!: 1 II 1(tE1 
CO-ZI4II7: :!: 51t 10-7 
CD-2I4I27: ± 21110-7 

co.aa:a&: ±3x1Q-t 
CQ..IMC11: :!: 1 II 1(tE1 
CO-ZI4C37: :!: 3 II 10-7 

co._.S.10-' 
CO-2MD11: :!:lxlct4 

. CC1-211D17: ± 5 II 10-7 

CG-l54EII8:±5x1o-t 
CG-IME2I: ±2x lG-fi 
CG-H4E1.: :!: 1 x 10-& 

CG-2I4F1i41:.S.10-' 
CG-2I4F11:.2.10-' 
co._I: • h 10-' 
CO· __ :::t5x1()"'t 

CD-Z5IH15: :t 1 It 1O-S 
Sine: 20 MHz-140 MHz 
m: 2() MHz·100 MHz 
Eel: 20 MHz-140 MHz 

HCMOS: 20 Mtfz· 50 MHz 

140 MHz 10 420 MHz 420 MHz to 630 MHz 630 MHz to 1 GHz 
CO-255 SERIES C()"256 SERIES CO-856 SERIES 

CO·HUll: :!: 51110-7 CG-25IM7: :!:5 II 10-7 cO-lliIA57: "!:"5xl0-7 
co.2IIA17: :!: 11111r7 CG-25U17: ± 1 II 10-7 CG-1llA17: -:-1 x10-1 

co._II: • 1x 10-' CG-21i1111: ±1 X 104 CO .. BI116: '!:1xlO-6 
CO-ZIIIII7: :!:5x1o-1 CD-2MH7: ::!:5 X 10-1 CD-U1117: :!:5x1o-7 

CO-ZaZ7: :!:2x 10-7 CO-211127: :!:2x 10-7 

co.2IIIC3&:.3.10-' _.3.10-' CCHIIIC3I:.3x10-' 
co.2IIIC1': • 1x 10-' CO-2HC1I: .1x 10-' co...,.: .1x 10-' 
CO-ZIIICI7: :!:3x1(t-1 C8-2111C37: :!:3x1o-7 

CO_.S.10-' co._: .S.10-' _.S.10-' 
CG-ZBll: :!:1 x 10-' CCHIID11: :!: 1 II 10'"' C8-IMDll: :!:1 x 10-' 
co."'7: ± 5 II 10-7 ca-2IIDI7: :!: 5 II 10-7 

co.lIIIEN: .S.10-' CG-ZIEII: ± 5 II 1 (t6 CO-aIEII: .S.10-' 
_:.2.10-' -..2.10-' CO-lllE2l; :t2x1o-' 
co.z.E1t. ± 1 II 10-' CO-ZIIfII: ±1 x1ct6 

CG-IIIFII: ±5x1o-& _:.S"10-' _:.S.10-' 
co.2IIFi1: .2.10-' CO·-..2.10-' 
CD-ZIIIF1I: .h10-' CD-2I1F1I: • h 10-' 
CO-.-: ::!:5x1[t"6 co.ZIICIIII: .S.10-' 
CO:2I5H1S: :!: 1 II 1O-S CQ.2MH15: :t 1 It 1!)'-1i 

Sine: 140 MHz-420 MHz Sine: 420 MHz..6Jl MHl Sine: 630 MHz·' 6Hz 
Eel: 140 MHz-280 MHz 

Any supply voltage in 5-24 Vdc range; currant as low as 3 rnA lor some models My 5upptYVOItage in 12-24 Vdc range 

Ollpul .... ) 
IfntIa·"", 

TIn,. ...... lilli/Illy 
(Tem". Rangel) +1S"C1o +35"C 

(Temp. Range B) O'C to + 5O'C 

(Temp. Range C) O'C 10 + 70'C 

(Temp. Range 

(Temp. Range E) - 4O'C 10 + 7S"C 

(Temp. Rangef) -55'C1o +8S'C 

(Temp. Range 0) - 55"C to + 10S"C 

(Temp. Range H) -55"C1o + 12S"C 

Screwdriver adjustmeot. settable to 1 It 1 (t-7. Elaclronk: lUning (TCNCXO) capabiltty optional. 

2"JC2·x~W(51x51x19mm) 
'K height and smaller size available 

CO-2581li7: ± 5 x 10--7 

C0-251127: .2. 111"~ 

CO-268C&7: ± 5 x 1 (t"7 
CO-258C37: .3 x 1 tt-' 

CO-25BE51: • S x 10-' 
CO-25BEZI: • 2 x 10-' 
CO-25BE1': .1 x 10-' 

CD-25BF5&: • S x 10-' 
CO-25BF26: • 2 x 10-' 

"CO-258flB: • 1x 10-' 

Co-2I9BS7: ± 5 x 10'-7 
co-a8Z7: ± 2 x 10--1 

CO-2llC57: ± 5 x 1 (t"7 
Co-SC37: ± 3 x 1 tt-' 

Co-2151E58: • S x 10-' 
CO-_: .2xlo-' 
CO-SEll: .1x 10-' 

CO-251f51:.Sx10-' 
CO-2lllf28: .2. 1~ 

0CO-2lilF11: • 1x 10-' 

CO-211611: .Sx1~ 
"CO-26ICI3I: .3 x 1~ 

CD-25IIt11: .1.10-' 

2"x3"x%~ 
(51x76x19mm) 

2"x4~x%" 
(51 It 102 x 19 mm) 

1.75"x3.75H xO.75" 
(45 It 95 x 19 mrn) 

Other sma .. TCXOs 

CO"253 
24 pin DIP 

resistance wekIet1 pac/r8ge 

1 MHz to 50 MHz 'TTlIHCMOS: 
SMHz10140MHz sino: 
"On'" 3 TTLioads. 10 LSTTL loads 
or HCMOS (oulpuUrom HCMOS gale). 

CO·253A37: .3 x ltt-' 
CO·2IM17: ± 1 It 10-7 

CO-2117817: • S xIII"' CO;263817: • S x Itt-' 
CO-257B27: ± 2 X 1(t"1 00-253827: ± 2 X 10'-7 

CO-2S7C57: ±5x 1(t"7 ·CO-253C57: ±5x 1(t"7 
CO-257C37: ± 3 x 10-7 CO-253C37: ± 3 x 1 (t"7 

CO-257EY: ± 5 x 1o-e CO-253E16: • S x 1~ 
CO-2117E2Ii: .2xl~ CO-2I13EZ1: .2 x 1~ 
CD-257E16: .1x 10-' CO-2113E16: .1x 1~ 

CO-257F5I: .S'I~ CO-21i3f16: .Sx1~ 
CO-217m: .2'1~ CO-253F26: .2 x 1~ 

°CO-257F1B: .1xl~ °CO-2113F16: • 1x 1~ 

CO-2578111: .S.1~ 
'CO-257831: .3.1~ 

Co-25781B: .1x 10-' 

For manufacturers' sales offices, see yellow pages EEM 1991 



o , 
F" 

OJ.7O"C 
OJ.70"C 
OJ + 70'·C 

'!: 20 ppm 
"'40 ppm 
~4oppm 

... 40ppm 
~1DOppm 
;: 200 ppm 

J 

• L" 

401 t8S"C 
40J+ 8S"C 
40/+8S"C 

-0; 40 ppm 
'!050ppm 
... 50 ppm 

M SS/+8S·'C -0; 50 ppm 
•• 551 + 85"C .. SOppm 

•• Lower temperature limit IS restncted to 3O"'C in CO-434V and 0"(: In CO-454V 

;: 60ppm 
:t 100 ppm 
"t 200 ppm 

~ 60ppm 
-0; 100 ppm 
"t200ppm 

;:100ppm 
"t 200 ppm 

• The fOllowing notes apply to oplionsC. F.l.l and N ('!" 200 ppm deviation) 
o Yheyare onty available at Irequencies up to 2S MHz 
oUnearityol",,0%isSllndard 
o ModeIsCO-231V and CO-236V, which are normally packaged In a I.S~1l1 So. 

1l0S"metatcanwithepollybase,reqUireametalbasewhichlncreases 
hetghlto5,'a";plndiameterlSlhen.030". 

CIIIIlnII VII.... 0 to SV: poSllwe transter l<lnmion (lOwest frequency al OV) OtoS\I;positivetransferlunCllon 
(lowest frequency al OV) 

Sin (a) CO-231\1 
lW'1l1'1.!"IlW' 
(b) CO-231VH 
1%"Xl"*,"II."I./" 

0.8" xO.98~x 0.2" 
16 pin double DIP 

WldeDevlationUnearVCXOs 
(_ last page for non-crystal VeOs) 

EEM 1991 

C .... r,.. .. cy -.. --II 

~Rongef) 
-55"CIG+85"C 1_-

Co-271 BASil VCXDo Co-275 I TEMPERATURE COMrENSATED (TC/VCXOI' I 
Co-351 I C0-352 

to 23 MHz I 23.1-500 MHz I .. 2OMHz 20.HOOMHz I to 23 MHz 

::!: J101%1G ::!:.25%. Model Codes for::!: .01%. ::!: .03%. and ::!: .1% are shown in the stabHily sedion below 
. (forde\liatlon exceeding ::!:O.25% consider a Vectron non-crystal VCOor eustom VCXO). 

::!: 5 volts (higher or lower sensitivity, or unipolar control. available); Negative transfer function 

(smoothmonotonie 
dlaracteristicwith 
nodisconlinuitles) 

23.1-500 MHz 

.... OI%devialionjG} .... 03% devIation 1HI +.1% deviation jll ::!:.01%deviationjGI +.03%devlatlonIH} "'.1% deviation III ::!:.01% devlation IGI ::!:.03%deviallon[H} "'.1% devlallon III 
Code ~ 
lUI '.003% 11', ::!:.OOI% 

I11III ::!:.OO5% 
ID35 ::!:.1103% 

IFIll '.ODS% 

Cod. ~ Code ~ Code ~ Code ~ Cod. ~ Code ~ Code ~ Code ~ 
l1l&I '.005% LI" ::!:.O·1% - ::!:JKI03% IID'S ±.001'10 -::!:.OO2% 1137 •. 00003% HIli. ::!:.0001% LI38 ::!:JXI03% 
IID2I '.002% LI3& ::!:.003% 8817 ::!:.OOOO5% l1l&I ..oOOS% LI.5 ::!:.OOI% 

1IDt. '.0'% LIIZI ::!:.02% ItI5I ±.0005% IID', ±.001% lDIII ::!:.IM)5% 1057 ±.00005% 11021 ±.0002'1. lDIII ::!:.OOD5% 
IIDII •. 005% lD14 ::!:.OI% lOti ::!:.DOO1% IIDII ..0005% LD15 dMl2% 

Hft. ::!:.OI% LFM •. 03% tF25 ::!:.OO2% - '.OOS% LFtO ±.OI% -..0005% HF25 •. 002% lf55 '-'MlS% 

Sinewave is standard (3.5-500 MHz); TTL optional 13.5-100 MHz). ECl optional (20-200 MHz); Iowerfrequency sineirrL. and CMOS/HCMOS available on special order. 

15 We ::!:5% standard; 12-28 Vdc optional .. + 5 Vde required fer TTL; .- 5.2 Yde required for Eel 24 Vdc stalXlard; 12-28 Vdc optional. + 5 Vde required for TTL; 
- 5.2 Vdc required for EeL 

~"AIII"" Screwdriver adjustment permits setting center frequency; range is approximately 10% of deviation. but no less than ± .001"1. 

lilt 2"x2"x~"(51 x51 x 19mm) I 2"x3"11~·(51 xnxl9mm) 2"11 2"x0/4" (51 x51 xl9mm) 2·x3"x~·(51 xnll19mml 2"x 2" II 4"(51 x51 1I102mml 2"x2"x4"(51 1151 xl02mm) 
2"x2"A"I~"forSWoption 1 (reduced Size available) 2" x 2'IA" II %" IorSW option _ .. 

tlptlooi 
pins for pc board mounting 

lrf output coOOlCtor opUon recommended above 200 MHz) 
"W": SMA. pins. and mounting studs on base 

...... : SMA on side, pi~ on base (sblds optional on 
C().2.71SW. Std on CO-275SW) 

. (SMCconnactor avlilableJ 

pins lor pcb mount 
'Y': SMA. pins and mounting 

sludsonbase 
"SW": SMA on side. pins on .... 

(Sludsoplional) 
(SMCconnectoravaillble) 

pinslorpcb moontand studs 
Irf output comector 

option recommended 
ebove 200 MHz) 

SW": SMA on side. pms Ind 
studs on base 

(SMC ... _ ",lIabo) 

octal plug-in. studs SMC. solderltelder, studl 
"W": SMA, solder header. studs "Woo: SMA. solder header. studs 
"U"! sue. solder header. studs "r': BNe. solder header. studs 
"X": BNC.soIderheadef.studs 

For manufacturers' sales offices, see yellow pages A·1487 



5iZeRecJuced OCXDs 
LowProIIle 

PC Board Mount OCXO. 

Low Phase 
Noise Options 

3x10-10/day 
4x 1Q-8/year 

-7: 1 x1o-10/day 
2x1O--&lyear 

1, 5alKl 10 MHz 

Premium Porformanee MlnlatureOCXOs 

For manufacturers' sales offices, see yellow pages EEM 1991 



Veetron type CO-811B 
offers mechanical and 
electrical-interface 
interchangeability with 
discontinued HP10811B 

D/+n"C 
-55/+71'C 

Nol .. 

Crystal 

Offselfrom 
carrier 
~ 

1kHz 
10kHz 
so kHz 

5x lo-10/day 
Ix 1\l"'tyear 

2.5,Ia-'p-p 
4.5 , la-'p-p 

Standa'd 
~ 
-135d8c/Hz 
-140d8c/Hz 
-145d11e1Hz 

100 Hz: -145 d8c/Hz 
10 kHz: -168 <1801Hz 

SC-cul for last 
stabilizaliot> 

Note: If mechanical Interchangeability 
with HP10811B is not required, 
we suggest that you select a 
mDdel from page 6, 

Ultra-lew 

no" option 
not available 

Offset from 
Carrier 
~ 

1kHz 
10kHz 
50kHz 

"L20ption is restricted to +10d8m 
( + 7 dBm above 300 MHz) 

IJIIpIlLlVtI >1 Vrms into 11tH 
/Tn and CMOS optional) 

EEM 1991 For manufacturers' sales offices, see yellow pages 

Standard 
~ 
-115d8clHz 
-120d8clHz 
-125dBc/Hz 

"Ultra Low Noise 
~ 

-120 dBcJHz 
-130dBc/Hz 
-135d8c/Hz 
-140 dBCIHz 

'L2option is available to 125 MHz: contact 
factory for further improvement. 

:!: 10% standard 
'(:t3%and ±l%optional 

with limited deviation) 

_ ... : 0/+51l"C: 
Option 1: -20/+70"<:: 
Option Z: - 551 + 85"<:: 

·Option 3: 01 + soot: 
·Option4: -20/+7O"C: :to,5% 
·Only for deviation ~ ± 10% 
Improved stability with oven 

>0,5 Vrms into son 
(TTl_ CMOS_ ECl oplion~) 

ltd: 0/+ 50"C: ±2% ±1% 
Opt1: -20/+ nrc: ±3% ±2% 
Opt 2: -55)+ 85"C: ±5% ±4% 
Op13: -55/+ 125'C: ±6% ±5% 

·unlpolar control voltage 
• ·bipolar control voltage 

TTL 
(HCMOS oplionallO 40 MHz) 



These symbols appear on many electrica1/electronic components distributed in the world m~et They indicate th8t a: country's standard-
setting agency has approved the design of the component and/or a testing agency has approved the performance of the component in 
meeting the standard. This page lists only those countries that have a symbol to represent their authority. 

CD Argentina (IRAM) Instituto 

~ 
Hong Kong Hong Kong Standards W Poland Polski Komitet 

Argentino de R.acionaliZation de & Testing Centre Nonnalizacji Miar i Jakosci (polish 
Materiales Committee for Standardization, 

Measures and Quality Control) 

.p~"'''''' Australia (SAA) Standards 

~ 
Hungary (MSZH) Magyar '10 Portugal (CEP) Comissao 

~W~ Association of Australia Szabvanyugi lIivatal (Hungarian Electrotecnica Portuguesa 
\ l Office for Standardization) 

@ Austria (OVE) Oesterreichischer (JSrJ India (lSI) Indian Standards STAS Romania Institutul Roman de 
Verband filr Elektrotechnik Institute "Manak Bhavan" Standardizare (Romanian Standards 

Institute) 

18CI 
Belgium (CEB) Comite ill IndonesiaBadan Kerjasama !.it Singapore Singapore Institute of 
Electrotechnique Beige Standardisasi LIPI-YONl (LIPI- Standards and Indusbial Research 

YONl Joint Standardization 
Committee) 

ABNT Brazil (ABNT) Associa~ao 8 Iran Institute of Standards and 

* 
South Africa (SABS) South 

Brasileira de Normas Teanicas Industrial Research of Iran African Bureau of Standards 

@) Canada (CSA) Canadian 

~ 
Ireland (I1RS) Institute for Spain (IRANOR) Instituto 

Standards Association Indusbial Research and Standards Nacional de R.acionalizaci6n y 
Normalizaci6n 

C® 
Czechoslovakia Urad pro SII Israel (SII) Standards Institution ~ Sweden (SEK) Svenska 
Normalizaci a Mereni (Office for of Israel Elektriska Kommissionen (Swedish 
Standards and Measurements) Electrotechnical Commission) 

@ Denmark (DEK) Dansk 

~ 
Italy (CEI) Comitato @ Switzerland (SEV) 

Elektroteknisk Komite (Danish Elettrotecnico Italiano (Italian Schweizerischer Elektrotechnischer 
Electrotechnical Committee) Electrotechnical Committee) Verein Postfach 

0 Egypt (EOS) Egyptian 

(6 Japan (JISC) Japanese Industrial <{§5> Turkey (TSE) Turk Standardlari 
Organization for Standardization and Standards Committee Agency of Enstitusu (Turkish Standards 
Quality Control Industrial Science and Technology Institution) 

® Finland (SETI) Electrical 

S Korea, Republic of (South) 

~ 
United Kingdom (BSI) British 

Inspectorate Industrial Advance Administration Standards Institution 

@) France (UTE) Union Technique @]]) Mexico (DGN) Direcci6n General 1M United States (ANSI) American 
de l'Electricite de Normas Secretaria de Patrimonio National Standards Institute 

y Fomento Industrial Puente de 
Tecamachalco 

ill Germany, Democratic IKE MAl Netherlands (NEC) Nederlands ® United States (NEMA) 
Republic of (East) (ASMW) EUR Elektrotechnisch Comite National Electrical Manufacturers 
Amt fiir Standardi-sierung Association 
Messwesen und W8renprufung 
(Office for Standardization, 

rfII!f1 New Zealand (SANZ) Standards I:J Venezuela CODELECTRA en Metrology and Quality Control) 
Association of New Zealand Conjunto con COVENlN Avda. 

® Germany, Federal Republic PPal. 
of (West) (DKE) Deutsche 

~ 
Electrotechnische Kommission im 

® Norway (NEK) Norsk A Yugoslavia Federal Institute of 
DIN und VDE (German 

Elektroteknisk Komite (Norwegian 
+.~ 

Standardization 
Electrotechnical Commission of 

Electrotechnical Committee) DIN and VDE) 

ELOT Greece (ELOT) The Hellenic (I) Pakistan Pakistan Standards 
Organization of Standardization Institution 



2300 CRYSTALS. OSCILLATORS. CRYSTAL & PIEZOELECTRIC FILTERS 2300 

The OPl Source for 
rid Oscillators 

55310/8, 11, 14, 
15, 16, 17, 18, 19 

XSIS has earned the reputation 
among OEM's as the industry'S most 
reliable supplier of advanced-design 
microcircuit crystal oscillators. 
Superior designs and consistent 
high-quality workmanship make the 
XSIS oscillators virtually failure-free. 
Overall quality and the industry's 
best on-time quoted delivery make 
XSIS the supplier of choice for hi-rei 
hybrid oscillators. 

TTL - CMOS - HCMOS -
ECl - GATED - SCHOTTKY -
MUlT.- FREOUENCY OUTPUTS 

pull test and die shear test. These tests 
are also performed in-house on a 
continuous sampling basis to insure 
consistent quality. 

Environmental tests performed in
house include shock and vibration, 
salt spray, moisture resistance and 8-
hour steam aging. 

Temperature, humidity, airborne 
particulate levels and electrostatic 
discharge (ESD) conditions are 
monitored and controlled in our 
expanded engineering, production 
assembly and test areas. 

the product assurance program plan 
is in accordance with MIL -STD-
790E, and the quality system is as 
required by MIL-I-4520BB. 

• calibration accuracy: ± .0015% @ 
+25°C. 

• Frequency stability-vs
temperature: ±.005% over -55°e 
to +125°e 

• Frequency aging @ + 25°C: 
±.OOO5% per year 

• Lowered input current 
• Unique, rugged design for high 

shock and vibration environs 
• Resistance-welded, hermetically:, 

sealed .4BO" square Lee and 14~ 
pin DIP packages for utmost long
term reliability 

All oscillators manufactured by XSIS 
are tested for all electrical parameters 
over the operating temperature range. 
100% screening tests include fine and 
gross leak, constant acceleration, 
automatic temperature cycling and 
electrical tests plus 16D-hour power
on burn in. When required, other 
testing may include PIND test, de
structive and non-destructive bond 

XSIS Electronics, Inc. is an OEM 
certified supplier and our only 
product is the superior hybrid crystal 
oscillator. As a OPL source, all XSIS 
microcircuit osdllators are 
manufactured to the electrical and 
mechanical parameters of MIL-O-
55310, workmanship stancJards are 
in accorcJance with MIL-H-3B534, 

XSIS Is excellence in hybrid oscillato~ 

EEM 1991 For manufacturers' sales offices, see yellow pages 

XSIS Electronics, Inc. 
12620 W. 63rd St. 
Shawnee, KS 66216 USA 
(913) 631-0448 
FAX (913) 631-1170 

A·1491 



DELAY LINES 

hel ... Defining a degree of excellence 

beL.defining a degree of excellence in quality and service for over 
40 years in the electronics industry. bel is your source for all your delay 
line needs, worldwide. bel specializes in: 

I 

Transfer Molded Delay Lines Active &: Passive Delay Lines 
DIP &: SIP Packages Module Delay Lines 
Surface Mount Delay Lines Fast Logic Delay Lines 

with tape &: reeling CMOS Delay Lines 
Programmable Delay Lines 

When you need delay lines, miniature or micro fuses, magnetic products, 
or custom thick film hybrids ... come to bel, the company who has been 
supplying the world with electronic components since 1949. 

b.1 
BEL FUSE INC. 

198 Van Vorst Street 
Jersey City, NJ 07302 
Tel: 201432-0463 
Fax: 201432-9542 

Bel Fuse House 
29 Tai Yau Street 
San Po Kong 
Kowloon, Hong Kong 
Tel: 852-328-5515 
Fax: 852-352-3706 

Parc Club Orsay 
Universite 
4, Rue Jacques Monod 
91893 Orsay, France 
Tel: 331-694-10402 
Fax: 331-u7·9-."", 

For manufacturers' sales offices, see yellow pages 
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, DELAY LINES 

Allen Avionics Inc. A·1494 -J§' 

Automatic Coil Corp. A'1495 -J§ 

Bel Fuse Inc. A·1499 -J 

Dallas Semiconductor A·1529 

Data Delay Devices A'1532 -J§' 

Elmec Tech. of America A·1549 -J§' 

ESC Electronics Corp. A·1558 

JBM Electronics Inc. A·1572 

Kappa Technologies A·1578 ". 
PCA Electronics A·1589 

RCD Components A'1595 v,,' 

TDK Corp. of America A'1597 

T echnitrol Inc. A'1598 v§' 

Valor Electronics A·l606 v§ 

• Mil Specs § Surface Mount 

EEM 1991 

delay lines-2350 

-J§' -J§' -J§' -J§' v§' -J§' 

-J§' v§' -J§' v§' 

-J v§ v§ 

-J§ -J§ DIPS; delay lines with logic 

-J§' -J§' v§' -J§' v§' -J§' 

-J' v§' -J§' -J 

-J§' v§' v§' -J§' 

"§' "§' " 
v' v§' v' v§' v§' v' 

v§ v§ v§ 

v§' v§' v§' 

v§ Active, lump constant fixed 

v§' v§' v§' 

v§ "§ v Silicon delay lines 

For manufacturers' sales offices. see yellow pages A·1493 
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A·1494 

DELAY LINES 

ALLEN AVIONICS, INC. 
The world's most complete source of: 

Video Delay Lines • General Purpose Delay Lines 
Video Filters • lC Filters from 20Hz to 3GHz 

Video Hum Eli minators & Isolation Transformers 
Digital Delay Lines and Video Instrumentation. 

Audio Active & 
RF 

TTL 
Passive 

lumped & DTl Rack Mountable 
Distributed 

Spiradel ECl 
Boxed 

Fixed Variable 
Variable Fixed & Fixed 

Tapped 
Infinitely 

Dual-In-Line Variable Variable 
Programmable 

Programmable 
Miniature & Programmable 

TOS Package 30 MHz Delay 
Radio Paging Ultra-High-Speed Lines for HDTV 

High Frequency Video 
Custom Designs Surface Mount Equalizers 

Military 
Delay Tri mmers 

Video 
Surface Mount Attenuators 

ALLEN AVIONICS, INC. 
224 East Second Street, Mineola, NY 11501 -(516) 248-8080 - FAX (516) 747-6724 

2350 

For manufacturers' sales offices, see yellow pages . EEM 1991 



2350 DELAY L!NES 

~--------__ Autanaatic Cal carp.A 
TTL Digital 
Delay Module, 
5 TAP 

Subsidiary of Designatronics. Inc. 

Dept. E 3545 N.W. list Street, Miami FL 33147 
Phone: (305) 696-6660 • Fax: (305) 696-0626 

• TTL input and outputs 
• Precise and stable delays 

• Reliable hybrid construction 

• No external components required 

• Fan out 10 TTL loads/ tap, 
20 TTL loads/package 

• Operating temperature 0° to 70°C 

• Storage temperature -55° to' 
+125°e 

Electrical Characteristics: 
VIH (High level Input voltage) •• 2.0 to 5.0V 
IIH (High level Input current) •• 50 p.A Max. 
VIL (Low level input voltage) '" .0.8V Max. 
ilL (Low level Input current) • -2 rna Max. 
VOH (High level output voltage) .• 2.5V Min. 
VOL (Low level output voltage) •• 0.5V Max. 
VCC (Supply voltage) ••••• 5.0V :!::0.25 VDC 
ICC (Supply current) •••••..• 75 rna Max. 

Specifications subject to change without notice. 

Test Conditions: 
1) All measurements are made @ 25°e 
2) vee is maintained @ 5.0 VDe 
3) All measurements are made with 

no loads on outputs 
4) Delays are measured @ 1.5V level 
5) Delays and tolerances for leading 

edges only (TPLH) - falling edge~ 
(TPHL) closely matched to TPLH 

Input Conditions: 
1) Pulse amplitude 3.20V 
2) Input rise time 3.0 NS (10 to 90%) 
3) Pulse width 2 x totai delay 
4) Duty cycle < 25% 
Input and test conditions are not 
limiting parameters. 

CD501 SERIES, 14 PIN DIP 
Nominal Dala,. (In NS) :1::2 NS or 5% WhlchaVtlr Is Graatar 

Automallc Coli 
COMMERCIAL VERSION 

~ 
Part Number PIN 12 PIN 4 PIN 10 PIN 6 PIN 8 

PlnllUmlllrslor_OI'IIW C0501A-101 5 10 15 20 25 
" . C0501A-102 6 12 18 24 30 .LI. ~:~~A~.l. I C0501A-103 7 14 21 28 35 NETWORK 

C0501A-104 8 16 24 32 40 J • 
DAfE(ODE 

GND7 C0501A-105 9 18 27 36 45 
~N01Plnln!lell 

, 
VCC14 0-

C0501A-106 10 20 30 40 50 1 __ "'·" __ 1 
Mechanical Specifications: C0501A-107 15 3D 45 60 75 

-t~ Case: Epoxy filled DAP. C0501A-108 20 40 60 80 100 275 M~. J 
Leads: Alloy 42 or equiv. 100 125 

1s01, 03 g1stln 

C0501A-109 25 50 75 
solder coated C0501A-110 30 60 90 120 150 

-1- ~~:-!I"" _\\_o,s Marking: White epoxy ink C0501A-111 40 80 120 160 200 
Also Available: 100 150 200 250 

;I'~'" 
Intermediate delays C0501A-112 50 = ==, t Non symmetrical tap delays C0501A-113 60 120 180 240 300 

IJ=i Tighter delay tolerances C0501A-114 70 140 210 280 350 = Failing edge delay specifications C0501A-115 80 160 240 320 400 

1~~.o;:'l.11 
Non tapped modules 

C0501A-116 90 180 270 360 450 Military versions 
LS and ALS versions C0501A-117 100 200 300 400 500 --,,-- ·n Auto I eertable modules 

Output rise times (TPLH) 4.0 NS Max. (0.75 to 2.4V level) 

CD581 SERIES, 8 PIN SIP 
Nominal Delays (In NS) :1::2 NS or 5% Whichever is Greater 

Automatic Coil 
PIN 7 ULTRA THIN SPACE SAVER 2 

1_4 4 ~ 
1 Pari Number PIN 3 PIN 4 PIN 5 PIN 6 

C0581A-101 5 10 15 20 25 

--L C0581A-102 6 12 18 24 30 

b 1 175 
DELAY C0581A-l03 7 14 21 28 35 

NETWORk C0581A-104 8 16 24 32 40 
No 1 Pin Index t GNDS C0581A-105 9 18 27 36 45 1--.. ooM"·-1 Vcc1 0--- C0581A-106 10 20 30 40 50 \11 A'UTOCOIL .I Mechanical Specifications: C0581A-l07 15 30 45 60 75 

.300 C0581A·XXX Case: Epoxy filled D.A.P. C0581A-l08 20 40 60 80 100 
~ DATECODIE ~ 

Leads: Phosphor bronze or C0561A-l09 25 50 75 100 125 

15r;'W_~ ~ ~ ~ ~ ~ ~ ~ ~~15IMln equiv. solder coated C0581A-ll0 30 60 90 120 150 
Marking: White epoxy ink C0581A-l11 40 80 120 160 200 1 • Also Available: C0581A-112 50 100 150 200 250 

Pin "umtlen for referenceonty Intermediate delays C0581A-113 60 120 180 240 300 
.010TYP .018TVP_lt'-

~ 
Non symmetrical tap delays 

C0581A-114 70 140 210 280 350 Tighter delay tolerances =ffi=. i i a •••• liTo Falling edge delay specifications C0581A-115 80 160 240 320 400 
Non tapped modules C0581A·116 90 180 270 360 450 

10TYP_II_ C0581A-117 100 200 300 400 500 
Output rise limes (TPLH) 4.0 NS Max. (0.75 to 2.4V level) 

CD551 SERIES, 14 PIN SMD 
Nominal Delays (in NS) :1::2 NS or 5% Whichever is Greater 

Automatic Coli 
VERY LOW PROFILE 1 

4444 
8 Part Number PIN 12 PIN 4 PIN 10 PIN 6 PIN 8 

10"" .... C0551A-l01 5 10 15 20 25 
D""oCi1 

T~ 
C0551A-l02 6 12 18 24 30 ...... .... C0551A-l03 7 14 21 28 35 .c. "UTe co,.. "'.... DELAY I CO",.". I ~ ~ 5il NETWDaK C0551A-l04 8 16 24 32 40 • CAn CODE ..... ~o 

C0551A-l05 9 18 27 36 45 L~""",~.",,~~o.,o.:t+ ' 
eND7 
Vee 14 0-- C0551A-l06 10 20 30 .40 50 

. .O12~O.301 

Mechanical Specifications: C0551A-l07 15 30 45 60 75 0101.0151M,1H. 

11" "!;I,,IE .... Case: Transfer molded epoxy C0551A-l08 20 40 60 80 100 

~ ~.040Cl.02)~ l-- '00I1~TP Leads: Phosphor bronze or C0551A-l09 25 50 75 100 125 
.044(1.12) .. equiv. solder coated C0551A-ll0 30 60 90 120 150 

retONMEHDEO MOUHTlHC PAnE'" 
Marking: White epoxy ink C0551A-l11 40 80 120 160 200 oson."1 r- Also Available: C0551A-112 50 100 150 200 250 

II • I • Intermediate delays C0551A-113 60 120 180 240 300 .so p-.of--i .DIIlYII' Non symmetrical tap delays 
C0551A-114 70 140 210 280 350 Tighter delay tolerances LI'. TY 1.---1- Falling edge delay specifications C0551A-115 80 160 240 320 400 \-- ... TV.---II Non tapped modules C0551A-116 90 180 270 360 450 

COMPLETE TECHNICAL SPECIFICATIONS SHOWN IN CATALOG AC-37, C0551A-117 100 200 300 400 500 
AVAILAeLE FREE UPON REQUEST. Output nse times (TPLH) 4.0 NS Max .. (0.75 to 2.4V level) 

2350 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1495 



2350 DELAY LINES 

~ ___ ~ _____ Autaliatic Cal Carp.A 
Subsidiary of Designatronics. Inc. 

TTL Digital 
Delay Module 

Dept. E 3545 N.W. 71st Street, Miami FL 33147 
Phone: (305) 696-6660 • Fax: (305) 696-0626 

• TTL input and outputs 
• Usable for pulse widths to 20% of 

total delay 
• Precise and stable delays 
• Reliable hybrid construction 
• No external components required 
• Fan out 10 TTL loads/tap, 20 TTL 

loads/ package 
• Operating temperature 0° to 70°C 
• Storage temperature -55° to 

+125°C 

Electrical Characteristics: 
VIH (HIgh level input voltage) .. 2.0 to 5.0V 
IIH (High level Input current) •• 50 p.A Max. 
VIL (Low level input voltage) .•. . O.BV Max. 
ilL (Low level input current) .-2 ma Max. 
VOH (High level output voltage) . . 2.5V Min. 
VOL (Low level output voltage) . . 0.5V Max. 
VCC (Supply voltage) .••• . 5.0V ±0.25 VDC 

Specifications subject to change without notice. 

CD521 SERIES 14 PIN, 5 TAP 
CONTROLLED LEADING AND FALLING EDGES 

CD601 SERIES 14 PIN, 10 TAP 

,. 
1 

.400 Max 

I • 
A AUTO, COIL 

CD521A-XXX 
DATE CODE 

Test Conditions: 
1) All measurements are 

made @ 25°C 
2) VCC is maintained @ 

5.0VDC 
T 

.400 
Mo'. 

14 

"AUTO,COIL 
CD601A·XX)( 

I DATEtODE 

Test Conditions: 
1) All measurements are 

made @ 25°e 
2} vce is maintained @ 

5.0VDC 
3) All measurements are 

made with no loads 
on outputs 

2350 

~ No.1 Pin indeX 

+~_l_ 

3) All measurements are 
made with no loads 
on outputs 

4) Delays are measured @ 
1.5V level 

...L/'-:--__ ------} 
NO.1 PI" IndeJI 

1-·800M"-1 
4) Delays are measured @ 

1.5V level 

. 150' .o,rum .015IMln. 

1~~:-1~ _11_ 045 

r ,010 TVP 

01 =1 0 T 
o c:r 0 c:r _1-

-1-= 

I~~-J III __ .40_ 

--.50_ 
--.60--

5) Delays and tolerances for 
leading and falling edges 

Input Conditions: 
1) Pulse amplitude: 3.20V 
2) Input rise time: 3.0 NS 

(10 to 90%) 
3) Pulse width 2 x total delay 

delay 
4) Duty cycle: < 25% 
Also Available: 
Intermediate delays 
Non symmetrical tap delays 
Tighter delay tolerances 
Non tapped modules 
Input and test conditions are not 
limiting parameters. 

ICC (Supply Current) .......• 75 ma Max. 

Nominal Delays (In NS) +2 NS or 5% Whichever Is Greater -
Automatic Coli 
Part Number PIN 12 PIN 4 PIN 10 PIN 8 
C0521A-l0l 5 \ 10 15 20 
C0521A-l02 6 12 18 24 
C0521 A-I 03 7 14 21 28 
C0521A-l04 8 16 24 32 
C0521A-l05 9 18 27 36 
C0521 A-I 06 10 20 ·30 40 
C0521A-l07 15 30 45 60 
C0521A.l08 20 40 60 80 
C0521A-l09 25 50 75 100 
C0521A-l10 30 60 90 120 
C0521A-lll 40 80 120 160 
C0521A-112 50 100 150 200 
C0521A-113 60 120 180 240 
C0521A-114 70 140 210 280 
C0521A-115 80 160 240 320 
C0521A-116 90 180 270 360 
C0521A-117 100 200 300 400 

Output rise times (TPLH) 4.0 NS Max. (0.75 to 2.4V level) 

12 4 10 6 

OND 7 0------'-
vee 14 0---

Ask about our military version. 

8 

PIN 8 
25 
30 
35 
40 
45 
50 
75 

100 
125 
150 
200 
250 
300 
350 
400 
450 
500 

T.,~ ""'. ......L 
.1~5 .:en . 
---r 
.O~IAD· ..... '0 ---r 

•• 00 

o ••••••• O......L 

I • ...,., SPACE' I 
- OF.100EA -j 

5} Delays and tolerances for 
leading edges only 
(TPLH) - falling edges 
(TPHL) closely matched 
to TPLH 

Input Conditions: 
1) Pulse amplitude: 3.20V 
2} Input rise time: 3.0 NS 

(10 to 90%) 
3} Pulse width: 2 x total 

delay 
4) Duty cycle: < 25% 
Also Available: 
Intermediate delays 
Non symmetrical tap delays 
Tighter delay tolerances 
Falling edge delay specifications 
Input and test conditions are not 
limiting parameters. 

ICC (Supply Current) ....•••• 150 ma Max. 

Nominal Delay. (In NS) ±2 NS or·5% Whichever Is Greater 

Automatic Coil 
Part Number Total Delay Tap Delay 

C0601A-l01 50 5.0 
C0601A-l02 75 7.5 
C0601 A-I 03 100 10.0 
C0601A-l04 150 15.0 
C0601A-l0S 200 20.0 
C0601A-l06 250 25.0 
C0601A-l07 300 30.0 
COSOlA-lOB 350 3.Il.O 
COS01A-l09 400 40.0 
C0601A-l10 450 45.0 
C0601A-l11 500 50.0 
C0601A-112 600 60.0 
COS01A-113 700 70.0 
COS01A-114 BOO 80.0 
C0601A-115 900 90.0 
C0601A-llS 1000 100.0 

Output rise times (TPLH) 4.0 NS Max. (0.75 to 2.4V level) 

13 3 124 11 5 10 6 9 8 

GND 7 C>-___ --L-_ 

VCC14 0--

COMPLETE TECHNICAL SPECIFICATIONS SHOWN IN CATALOG AC-37, AVAILABLE FREE UPON REQUEST. 

A·1496 For manufacturers' sales offices, see yellow pages EEM 1991 



2350 DFLAY lINES 

~ ________ Autamatic Coil earp.A 
TTL 0- -t I 0 I M d I Subsidiary of Designatronics. Inc. Igl a e ay 0 u e Dept. E 3545 NW. 71st Street, Miami FL 33147 

CD500/502 Series ~ 
14 PIN, SINGLE & ....... 

""" Phon" 1305, 696-6660 • F,,, 1305, 696.<J626 

MULTI DELAY MODULE· 

CD500A SERIES 
Pin numbers for reference only 

t~* ... ,~ 
Vct1.~ 

CD502D SERIES 
Pin numb,~rs for referen~e only 

.~ I. I 
6A1JTO.COIL 

""'"""'" I • DATE CODE 

c.~,.",_ 

1--·"-1 

,;: -.L ~I~ 
-'-- '1-
n.· .. i r .. ,t •• 
I ~:!. ·11· -i I· IMST'fII 

;C"o 0 °IT o. I 

I:~J I I _ .. -.J 
-- .. --

" 
, 

DUA¥ 1)f~"'Y 
fIIfTWOn -

V<CGO----

CD502A SERIES 
Pin numbers 10r reference only 

" 
1 J "~~m' T ,. ~.,-

-I~ j_ ..l 
110, 05 --:I: 
T ~:-II- -11-'" 

=f1~'" : o 0IT 
o o.-L 

~-:U 

~~~ DEL"" lIlIA, IIII.IIoY 
IIEtWaIIC IlIi1WOIHI 

(iflD7 

• TTL input and outputs 
• Precise and stable delays 
e Reliable hybrid construction 

Test Conditions: 
1) All measurements are 

made@ 25°C 
2) VCC is maintained @ 

5.0VDC 
3} All measurements are 

made with no loads 
on outputs 

4) Delay measured @ 1.5V 
level 

5) Delay and tolerance for 
leading edges only 
(TPLH) - falling edges 
(TPHL) closely matched 
toTPLH 

Input Condltlona: 
1) Pulse amplitude: 3.2OV 
2) Input rise time: 3.0 NS 

(10 to 90%) 
3) Pulse width: 2 x total delay 
4) Duty cycle: < 2S% 
Input and test conditions are not 
limiting parameters. 

Test Conditions: 
1) All measurements are 

made@25°e 
2) vee is maintained @ 

5.0VDC 
3) All measurements are 

made with no loads 
on outputs 

4) Delays are measured @ 
1.5V level 

5) Delays and tolerances for 
leading edges only 
(TPLH) - falling edges 
(TPHL) closely matched 
to TPLH 

Input Candiliona: 
1) Pulse amplitude: 3.20V 
2) I nput rise time: 3.0 NS 

(10 to 90%) 
31 Pulse width: 3 x total delay 
4 Duty cycle: < 2S% 
Input and test conditions are not 
limiting parameters. 

Test Conditions: 
1) All measurements are 

made@25°C 
2) VCC is maintained @ 

5.0VDC 
3) All measurements are 

made with no loads 
on outP.uts 

4) Delays are measured @ 
1.5V level 

5) Delays and tolerances for 
leading edges only 
(TPLH) - falling edges 
(TPHL) closely matched 
to TPLH 

Input Condition.: 
1) Puis. amplitude: 3.20V 
2) Input rise lime: 3.0 NS 

(10 to 90%) 
31 Pulse width: 3x total delay 
4 Duty cycl.: < 2S% 
Input and test conditions are not 
limiting parameters. 

Nominal Delay. (In NS) ±2 NS or 5% Whichever I. Greeter 
Automatic Call 

Pan Number 
CDSooA-101 
CDSOOA-102 
CDSOOA-103 
CDSooA-104 
CDSOOA-10S 
CDSOOA·106 
CDSOOA-107 
CDSOOA-10B 
CDSOOA-109 
CDSOOA-110 
CDSOOA-111 
CDSOOA-112 
CDSooA-113 
CD5OOA-114 
CD500A-11S 
CD500A-116 
CDSOOA-117 

PIN 1 10 8 
6 

10 
12 
14 
1S 
18 
20 
22 
24 
26 
28 
30 
3S 
40 
45 
so 

Aulomatlc Call 
Pan Number 
CDSOOA-118 
CDSOOA-119 
CDSOOA-120 
CDSOOA-121 
CDSOOA-122 
CDSOOA-123 
CDSOOA-124 
CDSOOA-12S 
CD500A-126 
CDSOOA-127 
CD5OOA-128 
CD5OOA-129 
CDSooA-130 
CD5OOA-131 
CDSOOA-132 
CDSOOA-133 
CDSooA-134 

PIN 1 to8 
60 
70 
80 
90 

100 
110 
120 
130 
140 
150 
200 
250 
300 
3S0 
400 
450 
500 

Output "se tomes (TPLH) 4.0 NS Max. (0.7S to 2.4V level) 

Nominal Delays (In NS) ±2 NS or 5% Whlche.er 18 Greeter 

Automatic Call 
Pan Number PIN1t012 PIN 5 to8 
CD502D-1S1 5 6 
CDS02D-1S2 10 10 
CDS02D-1S3 20 20 
CDS02D-1S4 30 30 
CDS02D-1SS 40 40 
CDS02D-1SS so so 
CDS02D-1S7 60 60 
CDS02D-1S8 70 70 
CDS02D-1S9 80 80 

CDS02D-160 90 90 
CDS02D-1S1 100 100 
CDS02D-171 5 20 
CDS02D-172 10 20 
CDS02D-173 10 30 
CDS02D-174 20 50 
CDS02D-17S SO 100 

Output rise times (TPLH) 4.0 NS Max. (0.75 to 2.4V level) 

Nominal Delay. (In NS) ±2 NS or 5% Whlche.er I. Graater 

Automatic Coli 
Part Number PIN 1 to 12 PIN 310 10 PIN 5to 8 

CDS02A-101 5 5 S 
CDS02A-102 10 10 10 
CDS02A-103 ~O 20 20 
CDS02A-104 30 30 30 
CDS02A-105 40 .40 40 
CD502A-10S 50 50 so 
CDS02A-107 SO 60 60 
CDS02A-108 70 70 70 
CD502A-1oe 80 80 80 
CDS02A-110 90 90 90 
CDS02A-111 100 100 100 
CDS02A-121 S 10 20 
CDS02A-122 10 20 20 
CDS02A-123 10 10 30 
CDS02A-124 20 30 so 
CDS02A-12S SO SO 100 

Output rise time (TPLH) 4.0 NS Max. (0.7S to 2.4V level) 

Electrical Characteristics: Also Available: 

• No external components required 
VIH (High level Input voltage) •• 2.0 to S.OV Intermediate delays 
IIH (High level input current) •• 50 p.A Max. f'l 
VIL (Low level input voltage) ...• O.BV Max. Lower pro I es • Fan out 10 TTL loads/tap, 2.0 TTL 

loads/package 
• Operating temperature 0° to 70°C 
• Storage temperature -55° to 

+125°C 

ilL (Low level input current) • -·2 ma Max. Tighter delay tolerances 
VOH (High level output voltage) •• 2.5V Min. Falling edge delay specifications 
VOL (Low level output voltage) •• O.SV Max. tapped modules 
vee (Supply voltage) ••••• S.OV ±0.25 vee Military versions, LS, AS and ALS 

Specifications sublect to change without notice. modules 
COMPLETE TECHNICAL SPECIFICATIONS SHOWN IN CATALOG AC-37. AVAILABLE FREE UPON REQUEST. 

EEM 1991 For manufacturers' sales offices, see yellow pages 

2350 



2350 DELAY LINES 

,-------__ Autamatic Coil Carp. A 
Subsidiary of Designatronics, Inc. 

Passive Delay Line Dept. E 3S45 N.W. 71st Street. Miami FL 33147 
Phone: {30S1 696-6660 • Fax: (30S1 696-0626 

---. • Standard packages 
• Compatible with various logic 

systems including TTL and video 
• Precise and stable delays 

Electrical Characteristics: 
Total delay tolerances: ±2 NS or 5%, 

whichever is greater 
Tap interval tolerances: 
Below 5.0 NS: ±0.5 illS or ±20%, 

whichever is greater 
5 NS and above: ±1.0 NS or ±10%, 

whichever is greater 

Test Conditions: 
1) All measurements are made @ 

25°C 
2) Delays are measured @ 50% 

pOints 

2350 

• Reliable hybrid construction 
• Designed to meet MIL-D-23859 

Impedance tolerance: ±10% 
Temperature coefficient: 100 PPM/oC 
Dielectric strength: 100 VDC @ 50 ma 3) Rise times are measured from 10% 

• Operating temperature -550 to 
+125°C 

CD300 SERIES 
14 PIN DIP 

Pin numl)el"ll fOr refefet1ceonly 

-r_ 
.300t X. _ ~ 

.15 ~.03 a.15tMln 

i -I 1_·100TVP _~_.01I1TYP 

Totat Tap AI .. 
Delay Interval Time 
(nlec) . (nsec) (nsec) 

5 .5 2.5 
10 1.0 3.5 
15 1,5 4.5 
20 2.0 5.5 
25 2.5 6.0 
30 3.0 6.5 
35 3.5 7.0 
40 4.0 8.0 
45 4.5 9.0 
50 5.0 10.0 
60 6.0 12.0 
70 7.0 14.0 
80 8.0 16.0 
90 9.0 18.0 

100 10.0 20.0 
125 12.5 25.0 
150 15,0 30.0 
200 20.0 40.0 
250 25.0 50.0 
300 30.0 60.0 

STYLE CD300D 

1~7 
IN OUT 

5 Sec. Min. 
Insulation resistance: 1000MO Min. 
Attenuation: 10% Max. 

Specifications subject to change without notice. 

j '(T Min. J"1.200 MIX 

r-1.HHHHHl L 
04,,",,.--11-- . --l I-",OTVP. 

Recommenaed Mounting Pattern 

0"'''''1r 
I······· 
.450 

L ••••••• ~· 
.100 TYP·i:::L.800np.---II 

to 90% points 
4} Pulse width 3 x total delay 
Input and test conditions are not limiting 
parameters. 

CD281 SERIES 
7 PIN SIP' 

...L 
~r----'I·175 
L--NO.1 Pin Index t 
r- 900Max-1 ,--

.300 

~"ron~~~~ --1-
j 

.15 ~.03 

--1-
Plnnu"1l3el"ilfOl"l't'fertlnCeOnlv 

.010 TVP .018 TYP-Ir- -L 
4ft. ii ~ ... liT. 

,OTYP-I ~ 

Automallc Coli Pari Number 
500 100P 2000 3500 5000 

CDXXXX-l0l CDXXXX-121 CDXXXX-141 CDXXXX-201 CDXXXX-221 
CDXXXX-l02 CDXXXX-122 CDXXXX-142 CDXXXX-202 CDXXXX-222 
CDXXXX-l03 CDXXXX-123 CDXXXX-143 CDXXXX-203 CDXXXX-223 
CDXXXX-l04 CDXXXX-124 CDXXXX-144 CDXXXX-204 CDXXXX-224 
CDXXXX-l05 CDXXXX-125 CDXXXX-145 CDXXXX-205 CDXXXX-225 
CDXXXX-l06 CDXXXX-126 CDXXXX-146 CDXXXX-206 CDXXXX-226 
CDXXXX-l07 CDXXXX-127. CDXXXX-147 CDXXXX-207 CDXXXX-227 
CDXXXX-l08 CDXXXX-128 CDXXXX-148 CDXXXX-208 CDXXXX-228 
CDXXXX-l09 CDXXXX-129 CDXXXX-149 CDXXXX-209 CDXXXX-229 
CDXXXX-l10 CDXXXX-130 CDXXXX-150 CDXXXX-210 CDXXXX-230 
CDXXXX-ill CDXXXX-131 CDXXXX-151 CDXXXX-211 CDXXXX-231 
CDXXXX-112 CDXXXX-132 CDXXXX-152 CDXXXX-212 CDXXXX-232 
CDXXXX-113 CDXXXX-133 CDXXXX-153 CDXXXX-213 CDXXXX-233 
CDXXXX-114 CDXXXX-134 CDXXXX-154 CDXXXX-214 CDXXXX-234 
CDXXXX-115 CDXXXX-135 CDXXXX-155 CDXXXX-215 CDXXXX-235 
CDXXXX-116 CDXXXX-136 CDXXXX-156 CDXXXX-216 CDXXXX-236 
CDXXXX-117 CDXXXX-137 CDXXXX-157 CDXXXX-217 CDXXXX-237 
CDXXXX-118 CDXXXX-138 CDXXXX-158 CDXXXX-218 CDXXXX-238 
CDXXXX-119 CDXXXX-139 CDXXXX-159 CDXXXX-219 CDXXXX-239 
CDXXXX-120 CDXXXX-140 CDXXXX-160 CDXXXX-220 CDXXXX-240 

STYLE CD320D STYLE CD281A 

1~7 
IN . OUT 

5 4 5 6 

I 
14 

OND 

I 
8 

ONO 
STYLE CD301K I 

14 
OND 

I 
8 

OND 
STYLE CD321 K 2~7 IN OUT 

STYLE CD301 A 

13 2123 11 5 10 6 9 

1~7 
IN OUT 

I 
14 

ClND 

I 
8 

OND 

7 
5 4 5 6 8 9101112 

2~'5 
IN OUT 

I 
1 

ClND 

I 
14 

GND 

STYLE CD321 A 

13 2 12 3 11 5 10 6 9 

1~7 
IN OUT 
. I I 

14 S 
OND OND 

7 
5 4 5 6 8 9101112 

2~'3 
IN OUT 

I 
1 

ClND 

I 
1 

OND 

Tap delay 2 x 
listed interval. 

Allo Available: 
Intermediate delays 
SpeCial taps , 
Electrical parameters other 

than listed 
Independent delay increments 
Internal terminations 
Tighter tolerances 
Auto Insertable versions 

COMPLETE TECHNICAL SPECIFICATIONS SHOWN .IN CATALOG. AC-37, AVAlLA6LE FREE UPON REQUEST, 
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2350 DELAY LINES 

defining a degree of excellence 

DELAY LINES 
TABLE OF CONTENTS 
GENERAL CHARACTERISTICS 
Considerations for specifying delay lines 

DELAY lINE MEASURING TECHNIQUES 

DEFINITIONS 

DELAY lINE APPLICATIONS 

TTL DIGITAL DELAY LINES 
A447-XXXX-02 14 pin DIP, 5 lap 
A447-XXXX-10 14 pin DIP, 10 tap 
A447-XXXX-06 14 pin DIP, fixed delay 
A447-XXXX-Al 14 pin DIP, 5 tap, controlled leading and 

trailing edge 
A447-XXXX-08 14 pin DIP, fixed delay, low power module 
A447-XXXX-09 14 pin DIP, 5 tap, low power module 
A447-XXXX-A314 pin DIP, Triple output module 
0462-XXXX-028 pin single in line, 5 tap 
A463-XXXX-02 8 pin DIP, 5 tap 

SMD TTL DIGITAL DELAY lINES 
S423 Series, 5 tap 
S422 Series, 10 tap 

PASSIVE DELAY lINES 
A446 and 0446 Series 14 pin DIP, 10 tap 
0401 Series, 8 pin single in line, fixed delay 
0438 Series, 14 pin single in line, 10 tap 
0402 Series, 3 pin single in line, fixed delay 
0432 Picoline 3 pin single in line, fixed picosecond delay 

TTL PROGRAMMABLE DELAY MODULES 
0449-XXXX-03 16 pin DIP, 3 bit 
0449-XXXX-04 32 pin DIP, 4 bit 
0449-XXXX-06 46 pin DIP, 6 bit 

TTL OSCIllATORS AND PULSE GENERATORS 
A456-XXXX-Ol 14 pin DIP, pulse width generator 
A457-XXXX-Ol 14 pin DIP, square wave generator 
0458-XXXX-Ol 16 pin DIP, digital delay generator 

CMOS DIGITAL DELAY lINES 
0450-XXXX-02 14 pin DIP, 5 tap 

ECl 10K DIGITAL DELAY LINES 
0443-XXXX-0216 pin DIP, 5 tap 
0443-XXXX-l0 32 pin DIP, 10 lap 
0464-XXXX-Ol 16 pin DIP, dual output module 

ECl 10K PROGRAMMABLE DELAY MODULES 
0451-XXXX-03 16 pin, 3 bit 

ECl 10K PULSE GENERATORS 
0452-XXXX-Ol 16 pin DIP, pulse generator 

ECl 10KH DELAY lINES AND PULSE GENERATORS 
0459-XXXX-02.16 pin DIP, 5 lap 
0453-XXXX-0316 pin DIP, 3 bit programmable 
0453-XXXX-04 32 pin DIP, 4 bit programmable 
0454-XXXX-Ol 16 pin DIP, pulse generator 

ECl 100K DIGITAL DELAY lINES 
0461-XXXX-Ol 24 pin DIP, Slap 

4 

5 

6-7 

8 

9 
10 
11 

12 
13 
13 
14 
15 
16 

17 
18 

19 
20 
21 
22 
22 

23 
24 
25 

2E 
27 
2f 

21 

3C 
3· 
3: 

3: 

3 
3 
3 
3 

3 
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2350 DELAY LINES 

bell defining a degree of excellence 

DIGITAL 
DELAY LINE 
SERIESA447 
5 TAP 

TECHNICAL INFORMATION 

TEST CONDITIONS 
Pulse Voltage 3.2 Volts 
Rise Time 3.0 Nsec (10%-90%) 
Pulse Width 1.2 x Total Delay 
Pulse Period 4 x Pulse Width 
Supply Current, leel 60.0 Milliamps 

typical 
Supply Voltage, Vce 5.0 Volts 
Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 

Delay Tolerance From Input To Tap 
± 2 Nsec or 5% whichever is greater 

Delay Tolerance From Tap To Tap 
± 2 Nsec or 7% whichever is greater 

Performance Characteristics apply at 
above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vee 
4.75 to 5.25 Volts 

Logic 1 Input Current 
50 Microamp max. 

Logic 0 Input Current 
- 2 Milliamp max. 

Logic 1 Output Voltage 
2.7 Volts min. 

Logic 0 Output Voltage 
0.5 Volts max. 

Operating Temperature Range 
0°CT070°C 

Temperature Coefficient Of Total Delay 
500PPM/oC Typical 

Minimum Input Pulse Width 
40% Of Total Delay 

Maximum Duty Cycle 
50% 

DRIVE CAPABILITIES 

10 TTL LoadslTap max. 
20 TTL Loads/Unit max. 

-Compatible with TTL and DTL circuits 
-Other delays and tolerances upon 

request 

Specifications Subject To Change Without Notice 

AVAILABLE IN FAST LOGIC 
REQUEST A427 SERIES 

.BOMA><. 

12 4 10 6 B 

Part 
Number 

A44 7-0025-02 

A447-0030-02 

A447-0040-02 

A447-0050-02 

A447-0060-02 

A447-0070-02 

A447-00S0-02 

A447-0090-02 

A447 -0100-02 

A447-0125-02 

A447-0150-02 

A447-0200-02 

A447-0250-02 

A44 7-0300-02 

A447 -0400-02 

A447 -0450-02 

A447-0500-02 

:Etit$' VCC14~ I 
~1 I 

GND7~J 

Total Delay 
1,3 

25NS 

30NS 

40NS 

50NS 

60NS 

70NS 

SONS 

90NS 

100NS 

125NS 

150NS 

200NS 

250NS 

300NS 

400NS 

450NS 

500NS 

DelaylTap 
1,3 

5NS 

6NS 

SNS 

10NS 

12NS 

14NS 

16NS 

1SNS 

20NS 

25NS 

30NS 

40NS 

50NS 

60NS 

SONS 

90NS 

100NS 

RiBeTlme 
2,3 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

5NS 

1 Delays measured at 1.5 Volts level on leading Edge only. 
2 Rise Times measured from .75 Volts to 2.4 Volts. 
3 Measured wRh no loads on taps. 
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2350 DELAY LINES 

bell defining a degree of excellence 

DIGITAL 
DELAY LINE 
SERIES A447 
10 TAP 

TECHNICAL INFORMATION 

TEST CONDITIONS 
Pulse Voltage 3.2 Volts 
Rise Time 3.0 Nsec (10%-90%) 
Pulse Width 1.2 x Total Delay 
Pulse Period 4 x Pulse Width 
Supply Current, Iccl 120.0 Milliamps 

typical 
Supply Voltage, Vcc 5.0 Volts 
Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 

Delay Tolerance From Input To Tap 
± 2 Nsec or 5% whichever is greater 

Delay Tolerance From Tap To Tap 
± 2 Nsec or 7% whichever is greater 

Performance Characteristics apply at 
above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vcc 
4.75 to 5.25 Volts 

Logic 1 Input Current 
100 Microamp max. 

Logic 0 Input Current 
- 4 Milliamp max. 

Logic 1 Output Voltage 
2.7 Volts min. 

Logic 0 Output Voltage 
0.5 Volts max. 

Operating Temperature Range 
O°C To 70°C 

Temperature Coefficient Of Total Delay 
5OOPPM/oC Typical 

Minimum Input Pulse Width 
40% Of Total Delay 

Maximum Duty Cycle 
SO% 

DRIVE CAPABILITIES 

10 TTL Loads/Tap max. 
20 TTL Loads/Unit max. 

-Compatible with TTL and DTL circuits 
-Other delays and tolerances upon 

request 

Specifications Sublect To Change Without Notice 

AVAILABLE IN FAST LOGIC 
REQUEST A427 SERIES 

..._--- .80 MAX. 

.21 MAX. f-----------/ 

13 3 12 4 11 5 10 6 9 8 

::;~l _____________________ J 

Part Total Delay DelayfTap Rise Time 
Number 1,3 1,3 2,3 

A447-0050-10 50NS 5NS 4NS 

A447-01oo-10 100NS 10NS 4NS 

A447-0150-10 150NS 15NS 4NS 

A447-0200-10 200NS 20NS 4NS 

A447-0250-10 250NS 25NS 4NS 

A447-0300-10 300NS 30NS 4NS 

A447-0350-10 350NS 35NS 4NS 

A447-0400-10 400NS 40NS 4NS 

A447-05OO-10 500NS SONS 5NS 

1 Delays measured at 1.5 Vblts level on Leading Edge only. 
2 Rise Times measured from .75 Vblts to 2.4 Vblts. 
3 Measured with no loads on taps. 
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23S0 DELAY LINES 

bell defining a degree of excellence 

DIGITAL DELAY LINE 
SERIES A447 

AVAILABLE IN FAST LOGIC 
REQUEST A427 SERIES 

CONTROLLED LEADING & 
TRAILING EDGE DELAY MODULE 
5 TAP 

TECHNICAL INFORMATION 

TEST CONDITIONS 
Pulse Voltage 
Rise Time 
Pulse Width 

3.2 Volts 
3.0 Nsec (10%-90%) 
1.2 x Total Delay 

Pulse Period 4 x Pulse Width 
Supply Current, ICCL 60.0 Milliamps 

typical 
Supply Voltage, Vcc S.O Volts 
Ambient Temperature 2SoC 

PERFORMANCE CHARACTERISTICS 

Delay Tolerance From Input To Tap 
± 2 Nsec or S% whichever is greater 

Delay Tolerance From Tap To Tap 
± 2 Nsec or 7% whichever is greater 

Performance Characteristics apply at 
above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vee 
4.7S to S.2S Volts 

Logic 1 Input Current 
SO Microamp max. 

Logic 0 Input Current 
- 2 Milliamp max. 

Logic 1 Output Voltage 
2.7 Volts min. 

Logic 0 Output Voltage 
O.S Volts max. 

Operating Temperature Range 
0°CT070°C 

Temperature Coefficient Of Total Delay 
500PPM/oC Typical 

Minimum Input Pulse Width 
20% Onotal Delay 

Maximum Duty Cycle 
SO% 

DRIVE CAPABILITIES 

10 TIL Loads/Tap max. 
20 TIL Loads/Unit max. 

-Compatible with TIL and DTL circuits 
-Other delays and tolerances upon 

request 

Specifications Subject To Change Without Notice 

.80 MAX. ---_ 

.21.MAX. r------------t 

Part 
Numbsr 

A447-002S-A 1 

A447-0030-A 1 

A447-0040-A 1 

A447-00S0-Al 

A447-0060-Al 

A447 -0070-A 1 

A447-0080-Al 

A447-0090-Al 

A447-0l OO-A 1 

A447-0l2S-A 1 

A447-01S0-Al 

A447-0200-Al 

A44 7 -02SO-A 1 

A447-0300-A 1 

A447-0400-Al 

A447-04S0-A 1 

A447-0S00-A1 

12 4 10 6 8 

:am!i' Vcc14 o-r- I 
~1 . I 

GND7~J 

Tolal Delay 
1,3 

2SNS 

30NS 

40NS 

SONS 

60NS 

70NS 

80NS 

90NS 

lOONS 

l2SNS 

lS0NS 

200NS 

2S0NS 

300NS 

400NS 

4S0NS 

SOONS 

DelaylTap Rise Time/Fail Time 
1,3 2,3 

SNS 4NS 

6NS 4NS 

8NS 4NS 

10NS 4NS 

l2NS 4NS 

l4NS 4NS 

l6NS 4NS 

l8NS 4NS 

20NS 4NS 

2SNS 4NS 

30NS 4NS 

40NS 4NS 

SONS 4NS 

60NS 4NS 

80NS 4NS 

90NS 4NS 

lOONS SNS 

1 Delays measured at 1.5 Volts level on Leading and Trailing Edge. 
2 Rise and Fall Times measurad from. 75 Volts to 2.4 Volts. 
3 Measured w~h I STTL (15 PF) load per tap. 
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2350 DELAY LINES 

bell defining a degree of excellence 

DIGITAL DELAY LINE 
SERIESA447 
LOW POWER MODULE 
20 MATYP 
5 TAP/FIXED DELAY 

TECHNICAL INFORMATION 

TEST CONDITIONS 
Pulse Voltage 
Rise Time 
Pulse Width 

3.2 Volts 
3.0 Nsec (10%-90%) 
1.2 x Total Delay 

Pulse Period 4 x Pulse Width 
Supply Current, ICCL 20.0 Milliamps 

typical 
Supply Voltage, Vee 5.0 Volts 
Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 

Delay Tolerance From Input To Tap 
± 2 Nsec or 5% whichever is greater 

Delay Tolerance From Tap To Tap 
± 2 Nsec or 7% whichever is greater 

Performance Characteristics apply at 
above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vcc 
4.75 to 5.25 Volts 

Logic 1 Input Current 
20 Microamp max. 

Logic 0 Input Current 
- 0.4 Milliamp max. 

Logic 1 Output Voltage 
2.7 Volts min. 

Logic 0 Output Voltage 
0.5 Volts max. 

Operating Temperature Range 
OOC To 70°C 

Temperature Coefficient Of Total Delay 
SOOPPM/oC Typical 

Minimum Input Pulse Width 
40% Of Total Delay 

Maximum Duty Cycle 
SO% 

10 TIL Loads/Tap max. 
20 TIL Loads/Unit max. 

-Compatible with TIL and DTL circuits 
-Other delays and tolerances upon 

request 

Specifications Subject To Change Without Notice 

.045 REF. 

5 TAP 
Part Total Delay DelaylTap Rise Time 

Number 1,3 

A447-0025-09 2SNS 

A447-0050-09 SONS 

A447-0100-09 lOONS 

A447-0150-09 150NS 

A447-0200-09 200NS 

A447 -0250-09 250NS 

A447-0300-09 300NS 

A447 -03S0-09 350NS 

A447 -0400-09 400NS 

A447-0450-09 450NS 

A44 7 -OSOO-09 500NS 

"~ .12MIN. 

.018 REF. 
.045 REF. 

FIXED DELAY 
Part Total Delay Rise Time 

Number 1,3 2,3 

A447-0010-08 10NS 8NS 

A447 -0020-08 20NS 8NS 

A447-0030-08 30NS 8NS 

A447 -0040-08 40NS 8NS 

A44 7 -0050-08 50NS 8NS 

A447-0060-08 60NS 8NS 

A447-OO70-08 70NS 8NS 

A447 -0080-09 80NS 8NS 

A447-0090-08 90NS 8NS 

A447-0100-08 lOONS 8NS 

1,3 2,3 

5NS 8NS 

10NS 8NS 

20NS 8NS 

30NS 8NS 

40NS 8NS 

SONS 8NS 

60NS 8NS 

70NS 8NS 

80NS 8NS 

90NS 8NS 

lOONS 8NS 

Vcc 14o-L.---------l 

IN1~80UT 
GND 7o-!..--.-L-.1 I L _________ J 

Part Total Delay Rise Time 
Number 1,3 2,3 

A447-0125-08 12SNS 8NS 

A447-01S0-08 lS0NS 8NS 

A447-0175-08 175NS 8NS 

A447 -0200-08 200NS 8NS 

A447-0250-08 250NS 8NS 

A447-0300-08 300NS 8NS 

A447-0350-08 350NS 8NS 

A447 -0400-08 400NS 8NS 

A447-0450-08 450NS 8NS 

A447-0500-08 500NS 8NS 

1 Delays measured at 1.5 Vblt level on Leading Edge only. 
2 Rise Times measured from .8 Vblls to 2 Vblts. 
3 Measured with no loads on taps. 
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2350 DELAY LINES 

bell defining a degree of excellence 

DIGITAL 
DELAY LINE 
SERIESA447 
TRIPLE OUTPUT 
MODULE 

TECHNICAL INFORMATION 

TEST CONDITIONS 
Pulse Voltage 3.2 Volts 
Rise Time 3.0 Nsec (10%-90%) 
Pulse Width 1.2 x Total Delay 
Pulse Period 4 x Pulse Width 
Supply Current, ICCL Constant "0" in 

115mAmax 
Constant "1" in 
90 mA max. 

Supply Voltage, Vcc 5.0 Volts 
Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 

Delay Tolerance From Input To Output 
As Specified In Table 
Performance Characteristics apply at 
above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vcc 
4.75 to 5.25 Volts 

Logic 1 Input Current 
50 Microamp max. 

Logic 0 Input Current 
- 2 Milliamp max. 

Logic 1 Output Voltage 
2.7 Volts min. 

Logic 0 Output Voltage 
0.5 Volts max. 

:::>perating Temperature Range 
0°CT070°C 

rem perature Coefficient of Total Delay 
1200PPM/oC Typical 

\t1inimum Input Pulse Width 
100% of Total Delay 

\t1aximum Duty Cycle 
50% 

)RIVE CAPABILITIES 

o TTL Loads/Output max. 
!o TTL Loads/Unit max. 

-Compatible with TTL and DTL circuits 
-Other delays and tolerances upon 

request 

pacifications Subject To Change Without Nofice 

AVAILABLE IN FAST LOGIC 
REQUEST A427 SERIES 

_--- .SOMA><. ---_ 

.045 REF. 

1 12 3 10 5 S 
IN OUT IN OUT IN OUT 

:::: ±YtftJJ 
Part Total Delay Rise Time 

Number 1,3 2,3 

A447-0010-A3 10NS±1.5NS 3NS 

A447-0020-A3 20 NS±1.5NS 3NS 

A447-0030-A3 30 NS±2.0 NS 3NS 

A447-0040-A3 40 NS±2.0 NS 3NS 

A447-0050-A3 50 NS±2.5 NS . 3NS 

A447-0060-A3 60 NS±3.0NS 4NS 

A447-0070-A3 70 NS±3.5NS 4NS 

A447-00SO-A3 SO NS±4.0 NS 4NS 

A447 -0090-A3 90 NS±4.0 NS 4NS 

A447-0100-A3 100 NS±5.0 NS 4NS 

1 Delays measured a11.5 VoR Leading Edge only. 
2 Rise Times measured from. 75 VoRs to 2.4 Volts. 
3 Measured with 1 STIL load (15PF) on each outpu\. 
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2350 DELAY LINES 

bell defining a degree of excellence 

DIGITAL 
DELAY LINE 
SERIES 0462 
8-PIN SINGLE-IN-LiNE 
5 TAP 

TECHNICAL INFORMATION 

TEST CONDITIONS 
Pulse Voltage 
Rise Time 
Pulse Width 

3.2 Volts 
3.0 Nsec (10%-90%) 
1.2 x Total Delay 

Pulse Period 4 x Pulse Width 
Supply Current, Iccl 60.0 Milliamps 

typical 
Supply Voltage, Vcc 5.0 Volts 
Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 

Delay Tolerance From Input To Tap 
± 2 Nsec or S% whichever is greater. 

Delay Tolerance From Tap To Tap 
± 2 Nsec or 7% whichever is greater 

Performance Characteristics apply af 
above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vcc 
4.7S to S.2S Volts 

Logic 1 Input Current 
SO Microamp max. 

Logic 0 Input Current 
- 2 Milliamp max. 

Logic 1 Output Voltage 
2.7 Volts min. 

Logic 0 Output Voltage 
O.S Volts max. 

Operating Temperature Range 
OOCT070oC 

Temperature Coefficient Of Total Delay 
SOOPPM/oC Typical 

Minimum Input Pulse Width 
40% Of Total Delay 

Maximum Duty Cycle 
SO% 

DRIVE CAPABILITIES 

10 TTL Loads/Tap max. 
20 TTL Loads/Unit max. 

-Compatible with TTL and DTL circuits 
-Other delays and tolerances upon 

request 

Specifications Subject To Change Without Notice 

-8 ] 
.12 MIN. ~ ~ ~ ~ ~ ~ ~ ~ 
-r-L 7 SPACES @ .10 ---l 

t"f-l--- .Bl0 MAX. ---8 ""1 ' 
_ • .IBOMAX. 

~--------------~, 

3 4 5 6 7 

'~;~l 
GND B 0 ITT TTl L __ _ ______ ...J 

Part Total Delay Delay/Tap Rise Time 
Number 1,3 1,3 2,3 

0462-0025-02 2SNS SNS 4NS 
0462-0030-02 30NS 6NS 4NS 

0462-0040-02 40NS 8NS 4NS 

0462-00S0-02 SONS 10NS 4NS 

0462-0060-02 60NS 12NS 4NS 

0462-0070-02 70NS 14NS 4NS 

0462-0080-02 80NS 16NS 4NS 

0462-0090-02 90NS 18NS 4NS 

0462-0100-02 100NS 20NS 4NS 

0462-012S-02 12SNS 2SNS 4NS 

0462-01S0-02 1S0NS 30NS 4NS 

0462-0200-02 200NS 40NS 4NS 

0462-02S0-02 2S0NS SONS 4NS 

0462-0300-02 300NS 60NS 4NS 

1 Delays measured at 1.5 Volts level on leading Edge only. 
2 Rise Times measured from. 75 Volts to 2.4 Volts. 
3 Measured with no loads on taps. 
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2350 

bell defining 

DIGITAL 
DELAY LINE 
SERIES A463 
8 PINS 
5 TAP 

TECHNICAL INFORMATION 

TEST CONDITIONS 
Pulse Voltage 
Rise Time 
Pulse Width 

3.2 Volts 
3.0 Nsec (10%-90%) 

. 1.2 x Total Delay 
Pulse Period 4 x Pulse Width 
Supply Current, Iccl 60.0 Milliamps 

typical 
Supply Voltage, Vcc 5.0 Volts 
Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 

Delay Tolerance From Input To Tap 
± 2 Nsec or 5% whichever is greater 

Delay Tolerance From Tap To Tap 
± 2 Nsec or 7% whichever is greater 

Performance Characteristics apply at 
above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vee 
4.75 to 5.25 Volts 

Logic 1 Input Current 
50 Microamp max. 

Logic 0 Input Current 
- 2 Milliamp max. 

Logic 1 Output Voltage 
2.7 Volts min. 

Logic 0 Output Voltage 
0.5 Volts max. 

Operating Temperature Range 
O°CTo 70°C 

Temperature Coefficient Of Total Delay 
5OOPPMloC Typical 

Minimum Input Pulse Width 
40% Of Total Delay 

Maximum Duty Cycle 
50% 

DRIVE CAPABILITIES 

10 TTL LoadsfTap max. 
20 TTL Loads/Unit max. 

-Compatible with TTL and DTL circuits. 
-Other delays and tolerances upon 

request 

Specifications Subject To Change Without Notice 

DELAY LINES 

a degree of excellence 

AVAILABLE IN FAST LOGIC 
REQUEST A428 SERIES 

'reO of---i-~m;l 
IN1~ I 

GND4 0 ITT I L ___________ -1 

Part 
Number 

A463-0025-02 

A463-0030-02 

A463-0040-02 

A463-0050-02 

A463-0060-02 

A463-0070-02 

A463-00BO-02 

A463-0090-02 

A463-0100-02 

A463-0l25-02 

A463-0l50-02 

A463-0200-02 

A463-0250-02 

Total Delay 
1,3 

25NS 

30NS 

40NS 

SONS 

60NS 

70NS 

BONS 

90NS 

lOONS 

125NS 

150NS 

200NS 

250NS 

DelaylTap 
1,3 

5NS 

6NS 

BNS 

10NS 

12NS 

14NS 

l6NS 

lBNS 

20NS 

25NS 

30NS 

40NS 

50NS 

1 Delays measured at 1.5 Volts level on leading' Edge only. 
2 Rise Times measured from .75 Volts ,to 2.4 Volts. 
3 Measured with no loads on taps. 

Rise Time 
2,3 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

2350 
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2350 DELAY LINES 2350 

bel/defining a degree of excellence 

SMD DIGITAL DELAY 
LINE 5 TAP SERIES 
S423 

TECHNICAL INFORMATION 

TEST CONDITIONS 
Pulse Voltage 3.2 Volts 
Rise Time 3.0 Nsec (10%-90%) 
Pulse Width 1.2 x Total Delay 
Pulse Period 4 x Pulse Width 
Supply Current, Iccl 60.0 Milliamps 

typical 
Supply Voltage, Vcc 5.0 Volts 
Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 

Delay Tolerance From Input To Tap 
± 2 Nsec or 5% whichever is greater 

Delay Tolerance From Tap To Tap 
± 2 Nsec or 7% whichever is greater 

Performance Characteristics apply at 
above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vcc 
4.75 to S.25 Volts 

Logic 1 Input Current 
50 Microamp max. 

Logic 0 Input Current 
- 2 Milliamp max. 

Logic 1 Output Voltage 
2.7 Volts min. 

Logic 0 Output Voltage 
0.5 Volts max. 

Operating Temperature Range 
O°C To 70°C 

Temperature Coefficient Of Total Delay 
500PPM/oC Typical 

Minimum Input Pulse Width 
40% Of Total Delay 

Maximum Duty Cycle 
50% 

DRIVE CAPABILITIES 

10 TIL Loads/Tap max. 
20 TIL Loads/Unit max. 

-Compatible with TIL and DTL circuits 
-Other delays and tolerances upon 

request 

Specifications Subject To Change Without Notice 

r :!~ =:1 Il t-.loo;rPI 

J~C5 .350 MAX 
~ -I 4 

j~.018±.002 

r-bJ .200 
MAX. ~~~~~=i 

.01~J J- L .004 .30 ± .01 

-1 r' .IOOTYP 

o 0 0 lJ~'~'l 
.310 ,380 

O [] ['J lJJ J (l·r 
~ 1-·.030 

SUGGESTED SOLDER PAD LAYOUT 

.10±.02 

7 2 6 3 5 

VCC8tm· E INI 
GND4 . _____ ~-

Part Total Delay Delay/Tap Rise Time 
Number 1,3 1,3 2,3 

S423-0025-02 25NS SNS 4NS 

S423-0030-02 30NS 6NS 4NS 

S423-0040-02 40NS 8NS 4NS 

S423-0050-02 SONS 10NS 4NS 

S423-0060-02 60NS 12NS 4NS 
S423-0070-02 70NS 14NS 4NS 

S423-0080-02 80NS 16NS 4NS 

S423-0090-02 gONS 18NS 4NS 

S423-0100-02 100NS 20NS 4NS 

S423-0125-02 125NS 25NS 4NS 

S423-01S0-02 150NS 30NS 4NS 

S423-0200-02 200NS 40NS 4NS 

S423-0250-02 250NS 50NS 4NS 

I Delays measured at 1.5 Volts level on leading Edge only. 
2 Rise Times measured from. 75 Volts to 2.4 Volts. 
3 Measured with no loads on taps. 

SOLDERING TEMPERATURE PROFILE 

300 

200 

TEMP. (OC) 

100 

o 

/ 
V 

INFRARED 

TEMP. PEAK: 2250q ~ 
_..--'" V> 200°C fo" 

:~ 
90 SEC_ 

~ 

2 4 6 8 

TIME (minutes) 

300 

200 

TEMP. (0C) 

100 

o 

/ 
/ 

VAPOR PHASE 

~ - ._---

:?/'/ 
~mp. Peak: 2F5°C 

179°C: Solder Flew; 

------
Time: 75 sees 

\ 

1\ .. 

40 80 120 

TIME (sec) 
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2350 DELAY LINES 2350 

bell defining a degree of excellence 

SMD DIGITAL DELAY 
LINE 10 TAP SERIES 
S422 

TECHNICAL INFORMATION 

TEST CONDITIONS 
Pulse Voltage 
Rise Time 
Pulse Width 

3.2 Volts 
3.0 Nsec (10%-90%) 
1.2 x Total Delay 

Pulse Period 4 x Pulse Width 
Supply Current, ICCL 120.0 Milliamps 

typical 
Supply Voltage, VCC 5.0 Volts 
Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 

Delay Tolerance From Input To Tap 
± 2 Nsec or 5% whichever is greater 

Delay Tolerance From Tap To Tap 
± 2 Nsec or 7% whichever is greater 

Performance Characteristics apply at 
above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vcc 
4.75 to 5.25 Volts 

Logic 1 Input Current 
100 Microamp max. 

Logic 0 Input Current 
- 4 Milliamp max. 

Logic 1 Output Voltage 
2.7 Volts min. 

Logic 0 Output Voltage 
0.5 Volts max. 

Operating Temperature Range 
O°C To 70°C 

Temperature Coefficient Of Total Delay 
500PPM/oC Typical 

Minimum Input Pulse Width 
40% Of Total Delay 

Maximum Duty Cycle 
50% 

DRIVE CAPABILITIES 

10 TIL Loads/Tap max. 
20 TIL Loads/Unit max. 

-Compatible with TIL and DTL circuits 
-Other delays and tolerances upon 

request 

Specifications Subject To Change Without Notice 

hr·800MAX.~ 

rr=c-1 r·
1OOTYP 

. 

.375.2k 

.350 MAX 

~. 

..., r·l00TYP 

o 0 0 0 0 0 O~ 
.310.380 

o 0 0 0 0 0 0 -.o~ 
-11-.030 

-II- .018 ± .002 
SUGGESTED SOLDER PAD LAYOUT 

M~~ Cd 4°NOM 
I1.L LJ H 

.0150 L J L L.012 -I ~ 

.004 .600 ± .010 --=i .008 .025 TYP 
.10±.02 

13312411510698 

VC~~~ :eHHHHH I 
GN07 ~ 

Part Total Delay DelayITap RlaeTima 
Number 1,3 1,3 2,3 

S422-0050-10 . 50NS 5NS 4NS 

S422-0100-10 lOONS 10NS 

S422-0150-10 150NS 15NS 

S422-0200-10 200NS 20NS 

S422-0250-10 250NS 25NS 

S422-0300-10 300NS 30NS 

S422-0350-10 350NS 35NS 

S422-0400-10 400NS 40NS 

S422-0500-10 500NS 50NS 

1 Delays measured all.5 IIoltlevel Leading Edge only. 
2 Rise Times measured from. 75 IIolts to 2.4 lIo~s. 
3 Measured with no loads on Taps. 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

5NS 

SOLDERING TEMPERATURE PROFILE 

INFRA RED VAPOR PHASE 

300 

200 

TEMP. (OC) 

100 

/ 
V 

o 

TEMP. PEAK: 225°9~ 

-V ....... > 200°C fo(\ 

,/ 
9OSEC~ f'\ 

2 4 6 8 

TIME (minutes) 

300 

200 

TEMP. (OC) 

100 

o 

I 
/ 

?0: 
~mp. Peak: 225°C 

J.!: °C: older Flow 
Time: 75 sees 

\ 
\ 

40 80 120 160 

TIME (sec) 
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2350 DELAY LINES 

bell defining a degree of excellence 

LUMPED CONSTANT 
DELAY LINE 
SERIES 0446 AND A446 
10 TAP 

TECHNICAL INFORMATION 

TEST CONDITIONS 
Pulse Width 3.0 x Total Delay 
Pulse Period 4 x Pulse Width 
Pulse Voltage 1 Volt 
Rise Time 2.0 Nsec (10%-90%) 
Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 

Distortion 10% max. 

Performance Characteristics apply at 
above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Operating Temperature Range 
-55°C To +125°C 

Temperature Coefficient 
100PPM/oC Typical 

Dielectric Withstanding Voltage 
50 Volt 

-Compatible with TTL and ECl circuits 
-Other delays and impedances upon 

request 
-Untapped units available on request 
-Other Pinouts Available Upon request 

Specifications Subject To Change Wilhoul Notice 

0446 A446 

.325 MEL : : : : :: I 
-i.l0L... 

0.45 REF. 

13212 3 11 510 6 9 

IN1-j1 rH Hi Hi f'j-0UT7 

GND 14 , bJ I I I I I I I I I ~ • GND 8 

Total Delay Tap to Attenuation Impedance ± 10% 
+5% Tap Delay Max. 50 OHMS' 100 OHMS • 

5NS .5±.3NS 5% 0446-0005-50 0446-0005-01 
Tr=3 Tr=3 

10NS 1 ±.35NS 5% 0446-0010-50 0446-0010-01 
Tr=3.8 Tr=3.8 

20NS 2±lNS 5% 0446-0020-50 0446-0020-01 
Tr=5 Tr=5 

30NS 3±lNS 5% 0446-0030-50 0446-0030-01 
Tr=7 Tr=7 

40NS 4±lNS 5% 0446-0040-50 0446-0040-01 
Tr=8.5 Tr=8.5 

50NS 5±2NS 5% 0446-0050-50 0446-0050-01 
Tr=10 Tr= 10 

60NS 6±2NS 8% 0446-0060-50 0446-0060-01 
Tr=12 Tr= 12 

70NS 7±2NS 8% 0446-0070-50 0446-0070-01 
Tr= 14 Tr= 14 

80NS 8±2NS 8% 0446-0080-50 0446-0080-01 
Tr= 16 Tr= 16 

90NS 9±2NS 8% 0446-0090-50 0446-0090-01 
Tr= 18 Tr= 18 

lOONS 10±3NS 10% 0446-0100-50 0446-0100-01** 
Tr=20 Tr=20 

150NS 15±3NS 10% 0446-0150-50 0446-0150-01 
Tr=30 Tr=30 

200NS 20±3NS 10% 0446-0200-50** 0446-0200-01 
Tr=.40 Tr=40 

250NS 25±3NS 10% 0446-0250-50 0446-0250-01 
Tr=50 Tr=50 

300NS 30±3NS 10% 0446-0300-50 0446-0300-01 
Tr=60 Tr=60 

400NS 40±3NS 10% 0446-0400-50 0446-0400-01 
Tr=80 Tr=80 

500NS 50±3NS 10% 0446-0500-50 0446-0500-01 
Tr=100 Tr=100 

* Auto insertable package part number starts wilh A446. 
Rise time measured from 10% to 90% of the pulse. 

* * Max. delay for Auto insertable package. 

2350 

200 OHMS' 

0046-0005-02 
Tr=3.5 

0446-0010-02 
Tr=4 

0446-0020-02 
Tr=5 

0446-0030-02 
Tr=7 

0446-0040-02 
Tr=8.5 

0446-0050-02 * * 
Tr= 10 

0446-0060-02 
Tr= 12 

0446-0070-02 
Tr= 14 

0446-0080-02 
Tr=16 

0446-0090-02 
Tr= 18 

0446-0100-02 
Tr=20 

0446-0150-02 
Tr=30 

0446-0200-02 
Tr=40 

0446-0250-02 
Tr=50 

0446-0300-02 
Tr=60 

0446-0400-02 
Tr=80 

0446-0500-02 
Tr=100 
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2350 DELAY LINES 

bell defining a degree of excellence 

LUMPED CONSTANT 
DELAY LINES 
SINGLE IN-LINE 
SERIES 0401 0.800 1 I 0.200 MAX. 

TECHNICAL INFORMATION 

TEST CONDITIONS 
Pulse Width 3 x Total Delay 
Pulse Period . 4 x Pulse Width 

0.250 MAX n 
L:~ I- ,.",.,.= I_~·W JifL" 

~O.700--1 0.f25 

Rise Time 2.0 NSec (10%-90%) 
Pulse Voltage 1 Volt 
Ambient Temperature 20°C II~ ail I 
PERFORMANCE CHARACTERISTICS IN/OUT IN/OUT 

Distortion 10% max. 2~7 

1 • IIIIIIIIIIII • 8 Rise Time (True) See Table GND GND 

Performance Characteristics apply at 
Time Tolerance Max.» OCR Impedance 

above listed Test Conditions. Delay (Max.) Rise Time (Ohms) Ohms Part 
(ns) (ns) (ns) (Max.) (Zo)±10% Number 

0.0 +0.25 1.0 1.0 100 0401-1403-01 
ELECTRICAL CHARACTERISTICS 0.5 ±0.25 1.0 1.0 100 0401-1403-02 
Operating Temperature Range 1.0 ±0.25 1.0 1.0 100 0401-1403-03 

- 55°C To 125°C 1.5 ±0.25 1.0 1.0 100 0401-1'403-04 
Temperature Coefficient 2.0 ±0.25 1.0 1.0 100 0401-1403-05 

100PPM/oC Typical 2.5 +0.25 1.0 1.0 100 0401-1403-06 
Dielectric Withstanding Voltage 3.0 ±0.25 1.0 1.0 100 0401-1403-07 

50 Volt 
3.5 ±0.25 1.0 1.0 100 0401-1403-08 

-Compatible with TIL and ECl circuits 4.0 ±0.25 1.0 1.0 100 0401-1403-09 
-Other delays and impedances upon 4.5 ±0.25 1.0 1.0 100 0401-1403-10 

request 5.0 +0.25 1.1 1.0 100 0401-1403-11 
5.5 +0.25 1.2 1.0 100 0401-1403-12 
6.0 ±0.25 1.3 1,0 100 0401-1403-13 
6.5 ±0.25 1.4 1.0 100 . 0401-1403-14 
7.0 ±0.25 1.5 1.0 100 0401-1403-15 
7.5 +0.25 1.6 1.0 100 0401-1403-16 
8.0 ±0.25 1.7 1.0 100 0401-1403-17 
8.5 ±0.25 1.8 1.0 100 0401-1403-18 
9.0 ±0.25 1.9 1.0 100 0401-1403-19 
9.5 ±0.25 2.0 1.0 100 0401-1403-20 

10.0 ±0.25 2.0 1.0 100 0401-1403-21 
11.0 ±0.25 2.2 2.0 100 0401-1403-23 
12.0 ±0.25 2.3 2.0 100 0401-1403-25 
13.0 ±0.25 2.5 2.0 100 0401-1403-27 
14.0 ±0.25 2.6 2.0 100 0401-1403-29 
15.0 ±0.25 2.8 2.0 100 0401-1403-31 
16.0 ±0.25 3.0 2.5 100 0401-1403-33 
17.0 ±0.25 3.2 2.5 100 0401-1403-35 
18.0 ±0.25 3.4 2.5 100 0401-1403-37 
19.0 ±0.25 3.6 2.5 100 0401-1403-39 
20.0 ±0.50 3.8 2.5 100 0401-1403-40 
25.0 ±0.50 4.5 4.0 100 0401-1403-46 
30.0 ±0.50 5.5 4.5 100 0401-~ 403-51 
35.0 ±0.50 6.4 5.5 100 0401-1403-56 
40.0 ±0.50 7.4 6.0 100 0401-1403-61 

·Rise Time measured from 10% to 90% of the pulse (True) 

Specifications Subject To Change Without Notice 

2350 
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2350 DELAY LINES 

bel/defining a degree of excellence 

LUMPED CONSTANT 
DELAY LINES 
SINGLE IN-LINE 
SERIES 0438 

TECHNICAL INFORMATION 

TEST CONDITIONS 
Pulse Width 3.0 x Total Delay 
Pulse Period 4 x Pulse Width 
Rise Time 2.0 NSec (10%-90%) 
Pulse Voltage 1 Volt 
Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 

Distortion 10% max. 

Performance Characteristics apply at 
above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Operating Temperature Range 
- 55°C To 125°C 

Temperature Coefficient 
100PPM/oC Typical 

Dielectric Withstanding Voltage 
so Volt DC 

-Compatible with TIL and ECl circuits 
-Other delays and impedances upon 

request 

Specifications Subject To Change Without Notice 

...-----1.45 MAX. ------"1 

.0. D D • • • • D D D 
1 

PINS .018 x .010 

IN 3 0 l-l~bi4~~{{~}4~kl 0130UT 

GNDl 0 I I I I I I I I I I I I I 0 14 GND L _______________ J 

Time Delay Tap to Tap Rise Time * z,,±10% D.C.R. Part 
±5% Delay 1. In OHMS In OHMS Number 

10NS 1 +.25NS 2.5NS 50 .8 0438-0010-50 

20NS 2±.4NS 4NS 50 1 0438-0020-50 

50NS 5± 1.5NS 9NS 50 2 0438-0050-50 

100NS 10±2NS 18NS 50 3 0438-0100-50 

10NS 1 ±.25NS 2.5NS 100 1.6 0438-0010-01 

20NS 2+.4NS 4NS 100 2 0438-0020-01 

50NS 5±1.5NS 9NS 100 4 0438-0050-01 

100NS 10±2NS 19N5 100 9 0438-0100-01 

20NS 2±.4NS 4.5NS 200 5 0438-0020-02 

50NS 5+ 1.5NS 10NS 200 12 0438-0050-02 

100NS 10±2NS 20NS 200 17 0438-0100-02 
* Rise Time measured from 10% to 90% 01 the pulse 

2350 
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2350 DELAY LINES 

bell defining a degree of excellence 

LUMPED C.ONSTANT 
DELAY LINE 
0432 PICOLINE AND 0402 SERIES 

TECHNICAL INFORMATION 

TEST CONDITIONS 
Pulse Width 3.0 x Total Delay, 

5.0 Nsec min. 
Pulse Period 4 x Pulse Width 
Rise Time 1.0 NSec (10%-90%) 
Pulse Voltage 1 Volt 
Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 

Distortion 10% max. 
Performance Characteristics apply at 
above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Operating Temperature Range 
-55°C To 125°C 

Temperature Coefficient Of Total Delay 
100PPM/oC Typical 

Dielectic Withstanding Voltage 
50 Volt DC 

Operation 
Bidirectional 

-Compatible with TTL and ECL circuits 
-Other delays and impedances upon 

request 
-Gold coated pins for excellent 

conductivity for time delays of 100 to 
1000 PS. 

~ ~}=Q .37SMAX. 

LJ3 2 1 

.12SMIN. 

"tL:!::r <t 

.120~AX. til 0 II j PIN OIA .. 020 

.490 MAX. 

Part Time Delay "Rise Time 
Number 

0432-0100-55 100± 50PS 0.9NS 

0432-0200-55 200t 50PS 0.9NS 

0432-0300-55 300t 50PS 0.9NS 

0432-0400-55 400± 50PS 1.0 NS 

0432-0500-55 500± 50PS 1.0 NS 

0432-0600-55 600± 60PS 1.1 NS 

0432-0700-55 700± 70PS 1.2 NS 

0432-0BOO-55 BOO± BOPS 1.3 NS 

0432-0900-55 900± 90 PS 1.4 NS 

0432-1000-55 1000±100 PS 1.5 NS 

'Rise time measured from 20% to 80% of the pulse. 

Part Number Part Number Time Delay 
550HMS±10% 930HMS±10% 

0402-0001-55 0402-0001-93 1 ±.2NS 

0402-0002-55 0402-0002-93 2±.2NS 

0402-0003-55 .0402-0003-93 3±.2NS 

0402-0004-55 0402-0004-93 4±.2NS 

30 
r-----' 
I fT'l I 

L_~_J 
GN02 

DCRMax z,,±10% 
(OHMS) (OHMS) 

0.20 55 

0.20 55 

0.20 55 

0.20 55 

0.22 55 

0.24 55 

0.26 55 

0.2B 55 

0.30 55 

0.30 55 

"Rise Time 

1.6NS 

1.6NS 

1.7NS 

1.7NS 

0402-0005-55 0402-0005-93 5±.25NS 1.BNS 

0402-0006-55 0402-0006-93 6±.3NS ·2.0NS 

0402-0007-55 0402-0007-93 7±.3NS 2.2NS 

0402-000B-55 0402-000B-93 B±.3NS 2.4NS 

0402-0009-55 0402-0009-93 9t.3NS 2.~NS 

0402-0010-55 0402-0010-93 10± .3NS 2.8NS 

'Rise Time measured from 20% to 80% of the pulse. 

Specifications Subject To.Change Without Notice 

2350 

01 

OCR Max 
(OHMS) 

0.20 

0.25 

0.37 

0.50 

0.62 

0.75 

0.80 

0.85 

0.90 

0.95 

BEL FUSE INC.l198 VAN VORST STREET/JERSEY CITY, NJ 07302/(201) 432-0463/TWX 710-730-5301/FAX (201) 432-9542 

A·1512 BEL FUSE PG.22 For manufacturers' sales offices, see yellow pages EEM 1991 



2350 DELAY LINES 

bell defining a degree of excellence 

DIGITAL DELAY LINE 
SERIES 0449 
TTL PROGRAMMABLE 
LOGIC DELAY MODULE 
3 BIT 

TECHNICAL INFORMATION 

TEST CONDITIONS 
Driving Signal 
Pulse Width 

Pulse Period 
Supply Current 

Schottky TTL Buffer 
1.5 x Maximum 
Delay 
5 x Pulse Width 
50.0 Milliamps 
max. 

Supply Voltage, Vee 5.0 Volts 
Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 

Programmable Delay Tolerance 
± 2 Nsec or 5% whichever is greater . 

Performance Characteristics apply at 
above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vec 
4.75 to 5.25 Volts 

Logic 1 Input Voltage 
2.5 Volts min. 
5.5 Volts max. 

Logic 0 Input Voltage 
.8 Volts max. 

Logic 1 Output Voltage 
2.7 Volts min. 

Logic 0 Output Voltage 
0.5 Volts max. 

Operating Temperature Range 
O°C To 70°C 

Temperature Coefficient Of Total Delay 
500PPM/oC Typical 

Non Buffered Input 

DRIVE CAPABILITIES 

10 TTL LoadslTap max. 

-Compatible with TTL and DTL circuits. 
-Other delays and tolerances upon 

request 
-Buffered Input Available upon request 

Specifications Subiect To Change Without Notice 

_---- .B5 MAX. ----.., 

.2BMAX. 

.12MIN. 

.OOBJ 

.012 

.01BREF. 

...., .10 ,.....20....., 

* Min. Delay * * Max. Delay 
Part (NOM) 

Number 1,2 

0449-0014-03 7NS 

0449-0021-03 7NS 

0449-0028-03 7NS 

0449-0035-03 7NS 

0449-0042-03 7NS 

0449-0049-03 7NS 

0449-0056-03 7NS 

0449-0063-03 7NS 

0449-0070-03 7NS 

0449-0077 -03 7NS 

1 Delays measured at 1.5 Volt level on leading edge only. 
2 Measured with no loads on output. 

CONTROL SIGNAL TABLE 

C B A 

0 0 0 

0 0 1 

0 0 

0 1 1 

0 0 

0 1 

0 

• Minimum Delay Code 
...... Maximum Delay Code 

. 

(NOM) 
1,2 

14NS 

21NS 

28NS 

35NS 

42NS 

49NS 

56NS 

63NS 

70NS 

77NS 

IN4 
E7 

j L30t.02 

ABC 
Vcc16 11 10 9 

r-r- - - --j 

A Delay I Step 

1,2 

1± .5NS 

2± .6NS 

3± .7NS 

4± .8NS 

5±1.0NS 

6± 1.2NS 

7±1.4NS 

8± 1.6NS 

9±1.8NS 

10±2.0NS 

2350 
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2350 DELAY LINES 

bell defining a degree of excellence 

DIGITAL DELAY LINE 
SERIES 0449 
TTL PROGRAMMABLE 
LOGIC DELAY MODULE 
4 BIT· 

TECHNICAL INFORMATION 

TEST CONDITIONS 
Pulse Voltage 
Rise Time 
Pulse Width 

Pulse Period 
Supply Current 

3.2 Volts 
3.0 Nsec (10%-90%) 
1.5 x Maximum 
Delay 
5 x Pulse Width 
100.0 Milliamps 
max. 

Supply Voltage, Vec 5.0 Volts 
Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 

Programmable Delay Tolerance 
± 2 Nsec or 5% whichever is greater 

Performance Characteristics apply at 
above listed Test conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vcc 
4.75 to 5.25 Volts 

logic 1 Input Voltage 
2.0 Volts min. 

logic 0 Input Voltage 
.8 Volts max. 

logic 1 Output Voltage 
2.7 Volts min. 

logic 0 Output Voltage 
0.5 Volts max. 

Operating Temperature Range 
0°CT070°C 

Temperature Coefficient Of Total Delay 
500PPM/oC Typical 

DRIVE CAPABILITIES 

10 TIL loads maximum 

-Compatible with TIL and DTl circuits 
-Other delays and tolerances upon 

request 

Specifications Subject To Change Withou! Notice 

~ 1.65 MAX. 

~'~-l"--~ITr-ll""'----""ITr<1li"U"'ITr-' 
.018 REF. .045 REF. . 

r--.40 

~ ~ ~ 
.008 1---.60------1 .20 
.012 

ABe D 
Vcc24,32 26 19 18 17 

r{---- - - -- ----, 
I I 

IN 3 DELAY NETWORK 13 OUT 
I T I 
L6----------------~ 

GND7.16 

It * Max. Delay 
Part • Min. Delay (NOM) 

Number 1,2 1,2 

0449-0030-04 15± 1NS 30NS 

0449-0045-04 15±1NS 45NS 

0449-0060-04 15±1NS 60NS 

0449-0075-04 15±1NS 75NS 

0449-0090-04 15±1NS 90NS 

0449-0105-04 15±1NS 105NS 

0449-0120-04 15±1NS 120NS 

0449-0135-04 15±1NS 135NS 

0449-0150-04 15±1NS 150NS 

0449-0165-04 15±1NS 165NS 

1 Delays measured at 1.5 Volt level on Leading Edge only. 
2 Measured with no loads on output 

CONTROL SIGNAL TABLE 

D C B A 

o o o O' 

o o o 1 

o o o 
o o 1 1 

o o 0 

o o 1 

o o 
o 

o o 0 

o 0 

o 0 

o 
o o 
o 

o 

• Minimum Delay Code 
* * Maximum Delay Code 

A Delay I Step 
1,2 

1+ .7NS 

2± .7NS 

3± .7NS 

4± .8NS 

5±1.0NS 

6±1.2NS 

7±1.4NS 

8±1.6NS 

9±1.8NS 

10±2.0NS 

2350 
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2350 DELAY LINES 

bell defining a degree of excellence 

DIGITAL DELAY LINE 
SERIES 0449 
TTL PROGRAMMABLE 
LOGIC DELAY MODULE 
6 BIT 

TECHNICAL INFORMATION 

TEST CONDITIONS 
Pulse Voltage 
Rise Time 
Pulse Width 

Pulse Period 
Supply Current 

3.2 Volts 
3.0 Nsec (10%-90%) 
1.5 x Maximum 
Delay 
5 x Pulse Width 
120.0 Milliamps 
max. 

Supply Voltage, Vcc 5.0 Volts 
Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 

Programmable Delay Tolerance 
± 2 Nsec or 5% whichever is greater 

Performance Characteristics apply at 
above listed Test conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vcc 
4.75 to 5.25 Volts 

Logic 1 Input Voltage 
2.0 Volts min. 

Logic 0 Input Voltage 
0.8 Volts max. 

Logic 1 Output Voltage 
2.7 Volts min. 

Logic 0 Output Voltage 
0.5 Volts max. 

Operating Temperature Range 
O°CTo 70°C 

Temperature Coefficient 
500PPM/oC Typical 

DRIVE CAPABILITIES 

10 TTL Loads maximum 

-Compatible with TTL and DTL circuits 
-Other delays and tolerances upon 

request 

Specifications Subject To Change Without Notice 

8 
J L.30 ±02 

~.60 .80 .50---, .30 r-
c 
23 

.40 MAX. 
24 

.008 

.012 

ccc 

L----.70--L.-.50---J I., 1--.50---J 
.10 

Vcc 31,39,46 ts :s ~ f43~ :2 

rt--- - -
IN 1 I DELAY NETWORK 20 OUT 

I T I 
L6----------------~ 

GND 7,15,23 

•• Max. Delay 
Part • Min. Delay (NOM) 

Number 1,2 1,2 

0449-0078-06 15NS±1 78NS 

0449-0141-06 15NS+l 141NS 

0449-0204-06 15NS±1 204NS 

0449-0267-06 15NS±1 267NS 

0449-0330-06 15NS±1 330NS 

0449-0393-06 15NS± 1 393NS 

0449-0456-06 15NS± 1 456NS 

0449-0519-06 15NS±1 519NS 

0449-0582-06 15NS±1 582NS 

0449-0645-06 15NS±1 645NS 

1 Delays measured at 1.5 Volt level Leading Edge only. 
2 Measured with no loads on output. 

CONTROL SIGNAL TABLE 

F E D C B A 

0 0 0 0 0 o • 
0 0 0 0 0 1 

0 0 0 0 1 0 

0 0 0 0 1 1 

0 0 0 0 0 --------

o 0 

o 1 

o 
1 1 1 •• 

64 STEPS 
• Minimum Delay Code 
* * Maximum Delay Code 

A Delay Per Step 
1,2 

1± .7NS 

2± .7NS 

3± .7NS 

4± .8NS 

5±1.0NS 

6±1.2NS 

7±1.4NS 

8±1.6NS 

9±1.8NS 

10±2.0NS 

2350 
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2350 DELAY LINES 

bell defining a degree of excellence 

PULSE WIDTH 
GENERATOR 
SERIES A456 
TTL COMPATIBLE 

TECHNICAL INFORMATION 

TEST CONDITIONS 
Pulse Voltage 
Rise Time 
Pulse Width 
Pulse Period 

Supply Current 

3.2 Volts 
3.0 Nsec (10%-90%) 
10 Nsec 
4 x Output Pulse 
Width 
60.0 Milliamps 
max. 

Supply Voltage, Vcc 5.0 Volts 
Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 

Output Width Tolerance 
± 2 Nsec or 5% whichever is greater 

Performance Characteristics apply at 
above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vcc 
4.75 to 5.25 Volts 

Logic .1 Input Voltage 
2.0 Volts min. 

Logic 0 Input Voltage 
0.8 Volts max. 

Logic 1 Output Voltage 
2.7 Volts min. 

Logic 0 Output Voltage 
0.5 Volts max. 

Operating Temperature Range 
0°CT070°C 

Temperature Coefficient Of 
Output Pulse Width 

1200PPM/oC Typical 

DRIVE CAPABILITIES 

8 TIL LoadS/Output max. 

-Compatible with TIL and DTL circuits 
-Other pulse widths and tolerances upon 

request 
-Positive edge trigger 

ipecifications Subject To Change Without Notice 

[~~~G~ 
... 1---.60 .1 

1----- .80 MAX. ----I 

.045 REF. 

r----------, Vee 14 0-;-- ~ __ --, 
IN 8 jj PULSE GEN. :t>--f--o 1 O~ 
~ ~130UT 

GND7 ____ ..!. _____ .J 

Pulse Width Maximum 
Part (NS) Pulse Rate 

Number 1,2 (MHz) 

A456-0005-01 5 66 

A456-0006-01 6 58 

A456-0007 -01 7 52 

A456-0008-01 8 47 

A456-0009-01 9 43 

A456-0010-01 10 40 

A456-0015-01 15 28 

A456-0020-01 20 22 

A456-0025-01 25 18 

A456-0030-01 30 15 

A456-0035-01 35 13 

A456-0040-01 40 11 

A456-0045-01 45 10 

A456-0050-01 50 9 

A456-0060-01 . 60 8 

A456-0070-01 70 7 

A456-0080-01 80 6 

A456-0090-01 90 5 

A456-0100-01 100 4 

1 Pulse Width measured at 1.5 Volt on both Leading and Trailing Edge. 
2 Measured with no load on outputs. 

2350 
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2350 

bell defining 

SQUARE WAVE 
GENERATOR 
SERIES A457 
TTL COMPATIBLE 

TECHNICAL INFORMATION 

TEST CONDITIONS 
Pulse Voltage 
Rise/Fall Time 
Supply Current 

3.2 Volts 
3.0 Nsec (10%·90%) 
60.0 Milliamps 
max. 

Supply Voltage, Vcc 5.0 Volts ± 5% 
Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 

Output Frequency Tolerance 
±2% 

Performance Characteristics apply at 
above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vcc 
4.75 to 5.25 Volts 

Logic 1 Input Voltage 
2.0 Volts min. 

Logic 0 Input Voltage 
0.8 Volts max. 

Logic 1 Output Voltage 
2.7 Volts min. 

Logic 0 Output Voltage 
0.5 Volts max. 

Operating Temperature Range 
OOCTo 70°C 

Temperature Coefficient Of Output 
Frequency 

500PPM/oC Typical 

DRIVE CAPABILITIES 

10 TTL Loads max. 

-Compatible with TTL and DTL circuits 
-Output wave train is synchronized with 

random gating signal 
-Enable input "high" will result in a 

constant "high" at output 
-First output "low" appears one half 

cycle after input goes "low" 
-Other frequencies upon request 

Specifications Subiect To Change Without Notice 

DELAY LINES 

a degree of excellence 

ft'"~' ----': It ~ 
... 1.--- .60 ----1.1 

"~ .12 MIN. 

L""" 

Part 
Number 

A457·0002·01 

A457·0003·01 

A457·0004·01 

A457·0005·01 

A457·0006·01 

A457 ·0007 ·01 

A457·0008·01 

A457 ·0009·01 

A457·0010·01 

A457·0011·01 

A457·0012·01 

A457·0013·01 

A457·0014·01 

A457·0015·01 

A457·0020·01 

A457·0025·01 

A457·0030·01 

A457 ·0035·01 

A457·0040·01 

A457 ·0045·01 

A457 ·0050·01 

r----------, 
Vccl4 ~ I 

E8 :t:j OSCILLATOR H-o lOUT 

GND7 I __ .J 

Output 
Frequency 

2 MHz 

3 MHz 

4 MHz 

5 MHz 

6 MHz 

7 MHz 

8 MHz 

9 MHz 

10 MHz 

11 MHz 

12 MHz 

13 MHz 

14 MHz 

15 MHz 

20 MHz 

25 MHz 

30 MHz 

35 MHz 

40 MHz 

45 MHz 

50 MHz 

2350 
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2350 DELAY LINES 

bell defining a degree of excellence 

DIGITAL 
DELAY OSCILLATOR 
SERIES 0458 

This delay oscillator works as an asyn
chronous start-stop free running clock 
pulse generator. The oscillator is intended 
as the primary control element of state 
machines used in digital controllers. The 
assertion of the input (high) trigger causes 
the oscillator to tree run, producing TR thru 
T 4 clock pulses for as long as the input is 
asserted. Oscillation ceases when the in
put trigger is negated. 

TECHNICAL INFORMATION 

TEST CONDITIONS 
Pulse Voltage 3.2 Volts 
Rise Time 3.0 Nsec (10%-90%) 
Pulse Width 5.0 Nsec min. 

.870 MAX. -----t 
.275 MAX. 

2350 

",1 

Supply Voltage, Vcc 5.0 Volts 
Ambient Temperature 25°C j l.30t.02 

PERFORMANCE CHARACTERISTICS 

Period Tolerance 
± 7% 

Delay Tolerance From Tap To Tap 
± 2 Nsec or 5% whichever is greater 

Performance Characteristics apply at 
above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vcc 
4.75 To 5.25 Volts 

Logic 1 Input Current 
50 Microamp max. 

Logic 0 Input Current 
- 2 Milliamp max. 

Logic 1 Output Voltage 
2.7 Volts min. 

Logic 0 Output Voltage 
0.5 Volts max. 

Operating Temperature Range 
OOCT070oC 

Temperature Coefficient Of Total Delay 
SOOPPM/oC Typical 

-Compatible with TTL and DTL circuits 
-Other delays and tolerances upon 

request 
-Square wave on all outputs 

Specifications Subject To Change Without Notice 

.OOS 

.012 

r-- .30 ---, 4 SPACES @ .10 

16 = 

= = = = 

10 == = 
L.......- .40---1 

.40 MAX. 

TR T1 T2 T3 T4 
5 11 6 10 7 

IN1 
12,16 Vee 

4,8GND 

Part Period Tap 1 Tap 2 Tap 3 Tap 4 
Number 1,3 1,3,4 1,3,4 1,3,4 1,3,4 

0458-0060-01 60NS 20NS 30NS 40NS 50NS 

0458-0070-01 70NS 20NS 35NS 50NS 60NS 

0458-0080-01 80NS 20NS 40NS 60NS 70NS 

0458-0090-01 90NS 20NS 45NS 65NS 80NS 

0458-0100-01 100NS 30NS 50NS 70NS 90NS 

0458-0110-01 nONS 30NS 55NS 75NS 100NS 

1 All times measured at 1.5V leading edge only 
2 Rise lime measured from .75V to 2.4V level 
3 Measured wilh no loads on taps 
4 Delays are relalive 10 Tap R (The delay from input 10 Tap R is 4NS TYP) 

TIMING DIAGRAM 

IN 

4ns 5ns 
TYp. MIN. 

,---, 
\ 

TR \ 

Rise Time 
2,3 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 
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2350 DELAY LINES 

bell defining a degree of excellence 

DIGITAL DELAY LINE 
SERIES 0450 
CMOS 
DELAY MODULE 
5 TAP 

TECHNICAL INFORMATION 

TEST CONDITIONS 
Pulse Voltage 
Rise Time 
Pulse Width 
Pulse Period 
Supply Current, Iccl 

5.0 Volts 
6.0 Nsec (10%-90%) 
1 .2 x Total Delay 
4 x Pulse Width 
10.0 Milliamps 
max. 

Supply Voltage, VCC 5.0 Volts 
Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 

Delay Tolerance From Input To Tap 
± 2 Nsec or 5% whichever is greater 

Delay Tolerance From Tap To Tap 
± 2 Nsec or 7% whichever is greater 

Performance Characteristics apply at 
above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vcc 
4.75 to 5.25 Volts 

Logic 1 Output Voltage 
4.0 Volts min. 

Logic 0 Output Voltage 
0.3 Volts max. 

Input Leakage Current 
± 1 Microamp max. 

Operating Temperature Range 
- 40°C To 85°C 

Temperature Coefficient Of Total Delay 
500PPM/oC Typical 

Minimum Input Pulse Width 
40% Of Total Delay 

Maximum Duty Cycle 
50% 

DRIVE CAPABILITIES 

10 LSTIL Loads min. 

-Compatible with 5V CMOS and TIL 
circuits 

-Diode protection on input 
-Low power consumption 
-Low input current 
-Other delays and tolerances upon 

request 

Specifications Subject To Change Without Notice 

.325 MAX. 

.OOB 

.012 

_--- .BO MAX. ---_ 

r-- .30 ---r- .20"""1 .10 r-
= = = 7 

.045 REF. 

.40 MAX. 

14 
c:I ~ J 
I- 3 SPACES @ .20 ± .01 ..J 

12 4 10 6 B 

'~::~lt-l 
GND 7 0 ITT T ill I L ___________ J 

Part 
Number 

0450-0075-02 

0450-0100-02 

0450-0125-02 

0450-0150-02 

0450-0175-02 

0450-0200-02 

Total Delay 
1,3, 

75NS 

100NS 

125NS 

150NS 

175NS 

200NS 

Delay/Tap 
1,3 

15NS 

20NS 

25NS 

30NS 

35NS 

40NS 

1 Delays measured at 50% of the pulse on the leading edge only. 
2 Rise times measured from 10% to 90% of the pulse. 
3 Measured with No Load on Taps. 

Rise Time 
2,3 

6NS 

6NS 

6NS 

6NS 

6NS 

6NS 

2350 
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2350 DELAY LINES 

bell defining a degree of excellence 

DIGITAL DELAY LINE 
SERIES 0443 
ECL10K 
DELAY MODULE 
5 TAP 

TECHNICAL INFORMATION 

t-I'~--- .870 MAX. ------I 

.275 MAX. 

~~~~~~----~~ 
.12MIN. TEST CONDITIONS 

logic 1 
logic 0 

-0.9 Volts 
-1.8 Volts . 018 REF. .045 REF . ..J L .30±.02 

Rise Time 

Pulse Width 

Pulse Period 
Supply Voltage, Vee 
Output Terminations 

2.0 Nsec (20% to 
80%) 
Total Delay + 10.0 
Nsec 
4 x Pulse Width 
-5.2 Volts 
50 Ohm 
±1%to -2Volts 

Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 

Delay Tolerances 
As Specified in Table 
Performance Characteristics apply at 
above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vee 
- 4.94 To - 5.46 Volts 

logic 1 Input Voltage 
- 0.98 Volts min. 

logic 1 Input Current 
265 Microamp max. 

logic 1 Output Voltage 
- 0.96 Volts min. 

logic 0 Input Voltage 
- 1.63 Volts max. 

logic 0 hlput Current 
0.5 Microamp min. 

logic 0 Output Voltage 
- 1.65 Volts max. 

Operating Temperature Range 
- 30°C To 85°C 

Temperature Coefficient Of Total Delay 
300PPM/oC Typical 

Minimum Input Pulse Width 
40% Of Total Delay 

Maximum Duty Cycle 
50% 

-Compatible with ECl 10K circuits 
-Other delays and tolerances upon 

request 

Specifications Subject To Change Without Notice 

.10 .10 
-, .20 ~"'tl---""I - .30---, 

J:~::~ ~R·AA 
.008 J I I-
.012 -1 3 SPACES @ .10 

Part 
Number 

0443-0006-02 

0443-0010-02 

0443-0015-02 

0443-0020-02 

0443-0025-02 

0443-0030-02 

0443-0035-02 

0443-0040-02 

0443-0045-02 

0443-0050-02 

0443-0075-02 

0443-0100-02 

0443-0125-02 

0443-0150-02 

0443-0175-02 

0443-0200-02 

0443-0225-02 

0443-0250-02 

0443-0300-02 

0443-0350-02 

0443-0400-02 

0443-0450-02 

0443-0500-02 

Tap 1 
1,3,4 

2±.5 

2±.5 

3±1 

4±1 

5+1 

6+1 

7+1 

Tap 2 
1,3,4 

3±.5 

4±1 

6±1 

8+2 

10±2 

12+2 

14+2 

8+2 16+2 

9±2 18±2 

10±2 20±2 

15±2 30±2 

20±2 40±2 

25±2 50±2 

30±2 60±3 

Tap 3 
1,3,4 

4±1 

6±1 

9±2 
12+2 

15+2 

18+2 

2·1+2 

24+2 

27±2 

30±2 

45±2 

Tap 4 
1,3,4 

5±1 

8±2 

12±2 
16+2 

20±2 

24±2 

28+2 

32+2 

36±2 

40±2 

60±3 

Output 
1,3,4 

6±1 

10±2 

15±2 

20±2 

25+2 

30+2 

35+2 

40±2 

45±2 

50±2 

75±3 

60±3 80±3 100±3 

75±3 100±3 125±4 

90±3 120±4 150±5 

35±2 70+3 105±4 140±5 175±5 

40±2 80±3 . 120±4 160±5 200±6 

45±2 90±3 135±4 180±6 225±7 

50+2 100±3 150+5 200±6 250+8 

60+3 120+4 180+5 240+7' 300+9 

70±3 140±5 210±7 280+9 350+11 

80+3 160+5 240±7 320+ 10 400± 12 

90+3 180±6 270+8 360+ 11 450+ 14 

100+3 200+6 300+9 400±12 500±15 

1 Delays measured at 50% of the pulse on leading edge only. 
2 Rise time measured from 20% to 80% 01 the pulse. 
3 All timing in NS 

Rise TIme 
2,3,4 

4 

4 

4 

4 

4 

4 

4 

4 
5 
5 
5 

10 

15 

15 

20 

20 

25 

25 

30 

30 

35 

35 

40 
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2350 DELAY LINES 2350 

bell defining a degree of excellence 

DIGITAL DELAY LINE 
SERIES 0443 
,Eel 10K 
DELAY MODULE 
10 TAP 

TECHNICAL INFORMATION 

TEST CONDITIONS 
Logic 1 
Logic 0 
Rise Time 

Pulse Width 

-0.9 Volts 
-1.8 Volts 
2.0 Nsec (20% to 
80%) 
Total Delay 
+10.0 Nsec 

Pulse Period 4 x Pulse Width 
Supply Voltage, Vee - 5.2 Volts 
Output Terminations 50 Ohm 

± 1% to -2 Volts 
Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 

Delay Tolerances 
As Specified In Table 
Performance Characteristics apply at 
above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vee 
- 4.94 To - 5.46 Volts 

logic 1 Input Voltage 
- 0.98 Volts min. 

logic 1 Input Current 
265 Microamp max. 

Logic 1 Output Voltage 
- 0.96 Volts min. 

Logic 0 Input Voltage 
- 1.63 Volts max. 

Logic 0 Input Current 
0.5 Microamp min. 

Logic 0 Output Voltage 
-1.65 Volts max. 

Operating Temperature Range 
- 30°C To 85°C 

Temperature Coefficient Of Total Delay 
3OOPPM/oC Typical 

Minimum Input Pulse Width 
40% Of Total Delay 

Maximum Duty Cycle 
50% 

-Compatible with ECll0K 
-Other delays and tolerances upon 

request 

Specifications Subject To Change Without Notice 

.10 
r-.20..,...20-r--.30"""""t r- r--.40---, Vccl,9 

,,·+fm:m¥fil=Ji 
Part 

Number 

0443-0011-10 

0443-0020-10 

0443-0030-10 

0443-0040-10 

0443-0050-10 

0443-0060-10 

0443-0070-10 

0443-0080-10 

0443-0090-10 

0443-0100-10 

0443-0150-10 

0443-0200-10 

0443-0250-10 

0443-0300-10 

0443-0350-10 

0443-0400-10 

0443-0450-10 

0443-0500-10 

Part 
Number 

0443-0011-10 

0443-0020-10 

0443-0030-10 

0443-0040-10 

0443-0050-10 

0443-0060-10 

0443-0070-10 

0443-0080-10 

0443-0090-10 

0443-0100-10 

0443-0150-10 

0443-0200-10 

0443-0250-10 

0443-0300-10 

0443-0350-10 

0443-0400-10 

0443-0450-10 

0443-0500-10 

Tap 1 
1,3,4 

2±.5 

2±.5 

3±.5 

4±.5 
5+1 

6+1 

7+1 

8+2 

9+2 

10±2 

15±2 

20±2 

25±2 

30±2 

35±2 

40±2 

45±2 

50±2 

Tap 7 
1,3,4 

8+2 

14+2 

21+2 

28±2 

35±2 

42±2 

49±2 

56±2 

63±3 

70±3 

105±4 

140+5 

175±5 

210±7 

Tap 2 
1,3,4 

3±,5 

4±.5 

6±1 

B±2 
10+2 

12+2 

14+2 

16+2 

Tap 3 
1,3,4 

4±.5 

6±1 

9±2 

12±2 
15+2 

18+2 

21 +2 

24+2 

L6 - ~ 
Vee 8,16 

Tap 4 
1,3,4 

5±1 

8±2 

12±2 

16±2 
20+2 

24+2 

28+2 

32+2 

Tap 5 
1,3,4 

6±1 

.10±2 

15±2 

20±2 
25+2 

30+2 

35+2 

40+2 

Tap 6 
1,3,4 

7±1 

12± 1 

lB±2 

24±2 

30±2 

36+2 

42±2 
48+2 

18+2 27+2 36+2 45+2 54+2 

20±2 30±2 40±2 50±2 60±3 

30±2 45±2 60±3 75±3 90±3 

40±2 60±3 80±3 100±3 120±4 

50±2 75±3 100±3 125±4 150±4 

60±3 90±3 120±4 150±5 180±6 

70±3 105±4 140±5 175±5 210±7 

80±3 120±4 160±5 200±6 240±7 

90±3 135±4 180±6 225±7 270±8 

100±3 150±5 200±6 250±8 300±9 

Tap 8 
1,3,4 

9+2 

16+2 

24±2 

32±2 

40±2 

48±2 

56±2 

64±3 

72±3 

80±3 

120±4 

160+5 

200+6 

240+7 

Tap 9 
1,3,4 

10+2 

18+2 

27±2 

36±2 

45±2 

54±2 

63±3 

72±3 

81 ±3 

90±3 

135±4 

180+5 

225+7 

270+8 

Output Rise Time 
1,3,4 2,3,4 

11 +2 4 

20+2 4 

30±2 4 

40±2 4 

50±2 4 

60±3 4 

70±3 4 

80±3 4 

90±3 5 

100±3 5 

150±5 8 
200+6 10 

250±8 15 

300+9 15 

245±8 280±9 315±10 350+11 20 

280±9 320± 10 360± 11 400± 12 20 

315±10 360±11 405±12 450±14 25 

350± 11 400± 12 450± 14 500±15 25 

1 Delays measured at 50% of the pulse on leading edge only. 
2 Rise Times measured from 20% to 80% of the pulse. 
3 All timing in NS, 
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2350 DELAY LINES 

bel/defining a degree of excellence 

DIGITAL DELAY LINE 
SERIES 0464 
Eel 10K DELAY 
MODULE 
DUAL OUTPUTS 

TECHNICAL INFORMATION 

1----- .870 MAX. ~---., 

.275 MAX. 

.12MIN. 

2350 

TEST CONDITIONS 
logic 1 -0.9 Volts .018 REF. J .045 REF. j L .30±.02 
logic 0 
Rise Time 

Pulse Width 
Pulse Period 
Supply Voltage, Vee 
Output Terminations 

-1.8 Volts 
2.0 Nsec (20% to 
80%) 
2xDeiay 
4 x Pulse Width 
-5.2 Volts 
50 Ohm 
±1%to -2 Volts 

Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 

Delay Tolerances 
As Specified in Table 
Performance Characteristics apply at 
above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vee 
- 4.94 To - 5.46 Volts 

logic 1 Input Voltage 
- 0.98 Volts min. 

logic 1 Input Current 
245 Microamp max. 

logic 1 Output Voltage 
. - 0.96 Volts min. 

logic 0 Input Voltage 
- 1.63 Volts max. 

logic 0 Input Current 
0.5 Microamp min. 

logic 0 Output Voltage 
- 1.65 Volts max. 

Operating Temperature Range 
- 30°C To 85°C 

Temperature Coefficient Of Total Delay 
SOOPPM/oC Typical 

Minimum Input Pulse Width 
100% Of Total Delay 

Maximum Duty Cycle 
50% 

-Compatible with ECl 10K circuits 
-Other delays and tolerances upon 

request 

Specifications Subiect To Change Without Notice 

1.30 -""'--.40 ~ 

Vcc 1,16 

rl-----------, 
I rF,150UT 

IN4 ~III' I 9 OUT 

Li----------.J 
8 Vee 

Rise Rise 
Pari Time Delay Part Time Delay 

Number 2,3 1,3 Number 2,3 1,3 

0464-0004-01 3 4±.5 0464-0035-01 7 35±2 

0464-0005-01 3 5±1 0464-0040-01 8 40±2 

0464-0006-01 3 6±1 0464-0045-01 8 45±2 

0464-0007-01 3 7+1 0464-0050-01 9 50+2 

0464-0008-01 3 8+1.5 0464-0055-01 9 55+2 

0464-0009-01 3 9+1.5 0464-0060-01 10 60±2 

0464-0010-01 4 10+1.5 0464-0065-01 10 65+2.5 

0464-0011-01 4 11 + 1.5 0464-0070-01 11 70+2.5 

0464-0012-01 4 12±1.5 0464-0075-01 11 75±2.5 

0464-0013-01 4 13±1.5 0464-0080-01 12 80±2.5 

0464-0014-01 4 14±1.5 0464-0085-01 13 85±3 

0464-0015-01 5 15±1.5 0464-0090-01 13 90±3 

0464-0016-01 5 16±1.5 0464-0095-01 14 95±3 

0464-0017 -01 5 17±1.5 0464-0100-01 15 100±3 

0464-0018-01 5 18±1.5 0464-0125-01 18 125±4 

0464-0019-01 5 19±1.5 0464-0150-01 20 150±5 

0464-0020-01 5 20±2 0464-0200-01 25 200±6 

0464-0021-01 6 21 ±2 0464-0250-01 25 250±8 

0464-0022-01 6 22±2 0464-0300-01 30 300±10 

0464-0023-01 6 23+2 0464-0350-01 30 300±10 

0464-0024-01 6 24+2 0464-0400-01 30 400± 12 

0464-0025-01 6 25+2 0464-0450-01 30 450±14 

0464-0030-01 7 30±2 0464-0500-01 30 500± 15 

1 Delays measured at 50% of the pulse on Leading Edge. 
2 Rise .time measured from 20% to 80% of the pulse. 
3 All timing in NS. 
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2350 DELAY LINES 

bell defining a degree of excellence 

PULSE GENERATOR 
SERIES 0452 
ECL10K 

TECHNICAL INFORMATION 

TEST CONDITIONS 
Logic 1 
Logic 0 
Rise Time 

Pulse Width 
Pulse Period 

Supply Voltage, Vee 
Output Terminations 

-0.9 Volts 
-1.8 Volts 
2.0 Nsec (20% to 
80%) 
5 Nsec 
4 x Output Pulse 
Width 
-5.2 Volts 
50 Ohm 
±1%to -2 Volts 

Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 

Pulse Width Tolerances 
As Specified in Table 

t__---- .870 MAX. ------1 

.275 MAX. 

.045 REF. 

I--- .30 .40---1 

:1+ ~J:;: 
.Of2 .10 

=. 

Vcc 1,16 

2350 

J L.30 ±.02 

Performance Characteristics apply at 
above listed Test Conditions. 

ri----------.., 
IN 4 ~ PULSE r-c-t-o 15 OUT 

i -• I GENERATOR H>ot-o 9 OUT 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vee 
- 4.94 To - 5.46 Volts 

Logic 1 Input Voltage 
- 0.98 Volts min. 

Logic 1 Input Current 
265 Microamp max. 

Logic 1 Output Voltage 
- 0.96 Volts min. 

Logic 0 Input Voltage 
- 1.63 Volts max. 

Logic 0 Input Current 
.50 Microamp min. 

Logic 0 Output Voltage 
-1.65 Volts max. 

Operating Temperature Range 
- 30°C To 85°C 

Temperature Coefficient Of Output Pulse 
Width 

300PPMloC Typical 

-Compatible with ECL 10K circuits 
-Other pulse widths and tolerances upon 

request 

Specifications Subject To Change Without Notice 

Part 
Number 

0452-0005-01 

0452-0006-01 

0452-0007-01 

0452-0008-01 

0452-0009-01 

0452-0010-01 

0452-0015-01 

0452-0020-01 

0452-0025-01 

0452-0030-01 

0452-0035-01 

0452-0040-01 

0452-0045-01 

0452-0050-01 

0452-0060-01 

0452-0070-01 

0452-0080-01 

0452-0090-01 

0452-0100-01 

1 Measured at 50% level. 

L-i----------...I 
8Ve. 

Pulse Maximum 
Width Pulse 
(NS) Rate 

1 (MHZ) 

5+1 76 

6±1 66 

7±1 56 

8±1 50 

9±1 45 

10± 1 42 

15± 1 30 

20±1 23 

25±1 18 

30+1 15 

35±1.5 13 

40±1.5 11 

45± 1.5 10 

50± 1.5 9 

60±1:5 8 

70±2.0 7 

80+2.0 6 

90±3.0 5 

100±3.0 4 
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2350 DELAY LINES 

bell defining a degree of excellence 

DIGITAL DELAY LINE 
SERIES 0459 
HIGH SPEED 
Eel 10KH DELAY MODULE 
5 TAP 

TECHNICAL INFORMATION 

TEST CONDITIONS 
logic 1 
logic 0 
Rise Time 
Pulse Width 

-0.9 Volts 
-1.8 Volts 
1.0 Nsec (20%-80%) 
Total Delay 
+10.0 Nsec 

Pulse Period 4 x Pulse Width 
Supply Voltage, Vee - 5.2 Volts 
Output Terminations 50 Ohm 

±l%to -2 Volts 
Ambient Temperature 250C 

PERFORMANCE CHARACTERISTICS 

Delay tolerances 
As Specified In Table 
Performance Characteristics apply at 
above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vee 
- 4.94 To 5.46 Volts 

logic 1 Input Voltage 
-1.13 Volts min. 

logic 1 Input Current 
310 Microamp max. 

logic 1 Output Voltage 
- 0.98 Volts min. 

logic 0 Input Voltage 
-1.48 Volts max. 

logic 0 Output Voltage 
-1.63 Volts max. 

logic 0 Input Current 
0.5 Microamp min. 

Operating Temperature Range 
O°C To 75°C 

Temperature Coefficient Of Total Delay 
3OOPPM/oC Typical 

Minimum Input Pulse Width 
40% Of Total Delay 

Maximum Duty Cycle 
50% 

-Compatible with ECl 10KH circuits. 
-Other delays and tolerances upon 

request 

r----- .870 MAX. -----1 

.275 MAX. 

~~~~~~----~~ 
.12MIN. 

.10 .10 
I I I 

= = = 

= = 

.045 REF. 

.30 ---, 

~ [1-
I- 3 SPACES @ .10 

Vee 1,16 15 3 14 4 13 

ri-~-~~-ffil ~5~~ I 

Li----------J 

Part 
Number 

0459-0006-02 
0459-0010-02 

0459-0015-02 

0459-0020-02 
0459-0025-02 

0459-0030-02 

0459-0035-02 

0459-0040-02 
0459-0045-02 

0459-0050-02 

0459-0075-02 

0459-0100-02 

0459-0125-02 
0459-0150-02 
0459-0175-02 

0459-0200~02 

0459-0225-02 

0459-0250-02 
0459-0300-02 

0459-0350-02 

Tap 1 
1,3 

2±.5 

2±.5 
3+1 
4+1 

5+1 

6+1 

7+1 

8+2 

9±2 
10±2 

15±2 

20±2 

25±2 

30±2 
35±2 

40±2 

45±2 

8 Vee 

Tap 2 
1,3 

3±.5 

4±1 
6+1 
8+2 

10±2 
12+2 
14+2 

16±2 
18±2 

20±2 
30±2 

40±2 
50±2 

60±3 

70±3 

80±3 

90±3 

Tap 3 
1,3 

4±1 

6±1 
9+2 

12+2 
I 15+2 

18+2 

21+2 
24±2 

27±2 

30±2 
45±2 

60±3 
75±3 

90±3 
105±4 

120±4 

135±4 
50±2 100+3 150+5 

60±3 120+4 180+5 
70+3 140+5 . 210+7 

Tap 4 
1,3 

5±1 

8±2 
12+2 

16+2 

20+2 

24+2 

28+2 

32±2 

36±2 
40±2 

60±3 

80±3 
100±3 

120±4 
140±5 

160±5 

180±6 
200±6 

240±7 

280±9 

Output 
1,3 

6±1 

10±2 
15+2 

20+2 

25±2 
30+2 

35+2 

40±2 

45±2 

50±2 
75±3 

100±3 
125±4 

150±5 

175±5 

200±6 
225±7 
250+8 

300+9 

350±11 
0459-0400-02 80+3 160+5 240+7 320+10 400±12 

Specifications Subject To Change Without Notice 

0459-0450-02 90+3 180+6 270+8 360+ 11 450+14 
0459-0500-02 100±3 206±6 300±9 400±12 500±15 

1 Delays measured at 50% of the pulse on leading edge only. 
2 Rise time measured from 20% to 80% of the pulse. 
3 All timing in NS. 

2350 

Rise Time 
2,3 

2 

2 
2 

2 

3 

3 

3 
3 

4 

4 

5 

8 

8 
10 

10 

12 

13 
14 

15 

15 

18 

18 
20 
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2350 DELAY LINES 

bell defining a degree of excellence 

DIGITAL DELAY LINE 
SERIES 0453 
ECl 10KH PROGRAMMABLE 
lOGIC DELAY MODULE 
3 BIT 

TECHNICAL INFORMATION 

TEST CONDITIONS 
Driving Signal 
Pulse Width 
Pulse Period 
Supply Voltage, Vee 
Output Terminations 

ECl 10KH Buffer 
1.5 x Total Delay 
1000 Nsec 
-5.2 Volts 
50 Ohm 

, 
.275 MAX. 

_---- .B70 MAX. -----1 

. 0IBREF. 

,...---.40--, 
~ ~ 
1 

~~ ~ 
B 

.045 REF . 

J 
.40 MAX. ±1%to -2 Volts 

Ambient Temperature 25°C l 16 9 1 
r==t~~~~ _____ ~~~~~-L-1 

:g~ J -I.10 '--- .50 -----J .101-
PERFORMANCE CHARACTERISTICS 

Delay tolerances 
As Specified In Table 

E 
Vcc 1,16 2 

ABC 
7 9 10 

R 
L .30±.02 

Performance Characteristics apply at 
above listed Test Conditions. IN6 HF-C~o 15 OUT 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vee 
- 4.94 To 5.46 Volts 

logic 1 Input Voltage 
-1.13 Volts min. 

logic 1 Output Voltage 
- 0.98 Volts min. 

logic 0 Input Voltage 
-1.48 Volts max. 

logic 0 Output Voltage 
-1.63 Volts max. 

Input Impedance 
1000hms±5% 

Operating Temperature Range 
O°C To 75°C 

Temperature Coefficient Of Total Delay 
150PPM/oC Typical 

-Compatible with ECl 10KH circuits. 
-Other delays and tolerances upon 

request. 

Specifications Subject To Change Without Notice 

BVee 

*Min. ** Max. 
Delay Delay 

Part (Nom.) (Nom.) 
Number 1 1 

0453-0009-03 1.5NS 8.5NS 

0453-0016-03 1.5NS 15.5NS 

0453-0023-03 1.5NS 22.5NS 

0453-0030-03 1.5NS 29.5NS 

0453-0037-03 1.5NS 36.5NS 

0453-0044-03 1.5NS 43.5NS 

0453-0051-03 1.5NS 50.5NS 

0453-0058-03 1.5NS 57.5NS 

0453-0065-03 1.5NS 64.5NS 

0453-0072-03 1.5NS 71.5NS 

1 Delays measured at 50% of the pulse on leading edge only. 

CONTROL SIGNAL TABLE 
c B A 

o o o • 
o 0 
o 0 

o 
o 0 

o 1 

~ Minimum delay code 
*.,.. Maximum delay code 

o 

Total 
Programmable 

Delay 
dDelay and its 
IStep Tolerance 

1 1 

1 +.3NS 7±.4NS 

2±.4NS 14±.6NS 

3±.5NS 21 ±.8NS 

4±.5NS 28±.9NS 

5±.5NS 35±.1NS 

6±.6NS 42±1.2NS 

7±.7NS 49± 1.4NS 

8±.8NS 56±1.6NS 

9±.9NS 63±1.8NS 

10±1NS 70±2.0NS 

2350 
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2350 DELAY LINES 

bell defining a degree of excellence 

DIGITAL DELAY LINE 
SERIES 0453 
Eel 10KH PROGRAMMABLE 
lOGIC DELAY MODULE 
4 BIT 

TECHNICAL INFORMATION 

TEST CONDITIONS 
Logic 1 
Logic 0 
Rise Time 20% to 
80% 
Pulse Width 
Pulse Period 
Supply Voltage, Vee 
Output Terminations 

-0.9 Volts 
-1.8 Volts 

1.0 Nsec 
1.5 x Total Delay 
1000 Nsec 
-5.2 Volts 
50 Ohm 
±1%to -2 Volts 

Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 

Delay Tolerances 

=g; ";-1 
1.60 MAX. 

.018 REF. 
u UK!,., 

Vcc1,9 ABC D 
24,32 15 7 26 25 

2350 

uu 
J R 

J L.30±.02 

As Specified in Table 
Performance Characteristics apply at 
above listed Test Conditions. 

ri----}-i-4--f----, 
IN11 H DELAY NETWORK ~31 OUT 

L1----------------~ 
ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vcc 
- 4.94 To - 5.46 Volts 

Logic 1 Input Voltage 
-1.13 Volts min. 

Logic 1 Input Current 
600 Microamp max. 

Logic 1 Output Voltage 
- 0.98 Volts min. 

Logic 0 Input Voltage 
- 1.48 Volts max. 

Logic 0 Input Current 
1 Microamp min. 

Logic 0 Output Voltage 
- 1.63 Volts max. 

Operating Temperature Range 
0°CT075°C 

Temperature Coefficient Of Total Delay 
150PPM/oC Typical 

-Compatible with ECL 10KH circuits. 
-Other delays and tolerances upon 

request. 

Specifications Subject To Change Without Notice 

Pari 
Number 

0453-0020-04 

0453-0035-04 

0453-0050-04 

0453-0065-04 

0453-0080-04 

0453-0095-04 

0453-0100-04 

0453-0125-04 

0453-0140-04 

0453-0155-04 

Vee 8.16 

* Min. 
Delay 

(Nom.) 
1 

5±1NS 

5±1NS 

5±1NS 

5±1NS 

5±1NS 

5+1NS 

5+1NS 

5±1NS 

5+1NS 

5+1NS 

** Max. 
Delay 

(Nom.) 
1 

20NS 

35NS 

50NS 

65NS 

80NS 

95NS 

100NS 

125NS 

140NS 

155NS 

1 Delays measured at 50% of the pulse on leading edge only. 

CONTROL SIGNAL TABLE 
D c B A 

o o o o • 
o o o 
o o o 

1 0 
1 1 1 •• 

16 STEPS 

'* . Minimum delay code 
•• Maximum delay code 

Tolal 
Programmable 

Delay 
II Delay and ils 
ISlep Tolerance 

1 1 

1 ±.4NS 15± .8NS 

2±.5NS 30±1.2NS 

3±.5NS 45±1.6NS 

4±.6NS 60±1.8NS 

5±.6NS 75±2.0NS 

6+.8NS 90+2.4NS 

7+.8NS 105±2.8NS 

8±1NS 120±3.2NS 

9+1NS 135+3.6NS 

10+1NS 150+4.0NS 
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2350 DELAY LINES 

bell defining a degree of excellence 

PULSE GENERATOR 
SERIES 0454 
HIGH SPEED 
ECL10KH 

TECHNICAL INFORMATION 

TEST CONDITIONS 
Logic 1 - 0.9 Volts 
Logic 0 - 1.8 Volts 
Rise Time 20% to 
80% 1.0 Nsec 
Pulse Width 5 Nsec 
Pulse Period 4 x Output Pulse 

Width 
Supply Voltage, Vee - 5.2 Volts 
Output Terminations 50 Ohm 

±1%to -2 Volts 
Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 

Pulse Width Tolerances 
As Specified in Table 
Performance Characteristics apply at 
above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vcc 
- 4.94 To - 5.46 Volts 

Logic 1 Input Voltage 
-1.13 Volts min. 

Logic 1 Input Current 
265 Microamp max. 

Logic 1 Output Voltage 
- 0.98 Volts min. 

Logic 0 Input Voltage 
- 1.48 Volts max. 

Logic 0 Input Current 
0.5 Microamp min. 

Logic 0 Output Voltage 
- 1.63 Volts max. 

Operating Temperature Range 
O°C To 75°C 

Temperature Coefficient Of Output Pulse 
Width 

300PPM/oC Typical 

-Compatible with ECL 10KH circuits 
-Other pulse widths and tolerances upon 

request 

Specifications Subject To Change Without Notice 

.870 MAX. ----., 

.275 MAX. 

.045 REF. J L .30±.02 

I--- .30 .40 

= = 

.008 

.012 

Part 
Number 

1 

0454-0005-01 

0454-0006-01 

0454-0007-01 

0454-0008-01 

0454-0009-01 

0454-0010-01 

0454-0015-01 

0454-0020-01 

0454-0025-01 

0454-0030-01 

0454-0035-01 

0454-0040-01 

0454-0045-01 

0454-0050-01 

0454-0060-01 

0454-0070-01 

0454-0080-01 

0454-0090-01 

0454-0100-01 

1 Measured al 500/0 level. 

9 
t::I 

.40 MAX. 

Vcc 1,16 

r1~-'----------' 
IN 4 ~ PULSE ~ 15 OUT I -• I GENERATOR ~ 9 OUT 

1...4--------:----1 
8 Vee 

Pulse Maximum 
Width Pulse 
(NS) Rate 

1 (MHz) 

5 ± 1.0 98 

6 ± 1.0 80 

7 ± 1.0 70 

8 ± 1.0 60 

9 ± 1.0 54 

10 ± 1.0 49 

15 + 1.0 32 

20 + 1.0 24 

25 + 1.0 19 

30 + 1.0 15 

35 ± 1.5 13 

40 ± 1.5 11 

45 ± 1.5 10 

50 ± 1.5 9 

60 ± 1.5 8 

70 ± 2.0 7 

80 ± 2.0 6 

90 ± 3.0 5 

100 ± 3.0 4 

2350 
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2350 DELAY LINES 

bell defin-ing a degree of excellence 

DIGITAL DELAY LINE 
SERIES 0461 
Eel100K 
DELAY MODULE 
8 TAP 

TECHNICAL INFORMATION 

TEST CONDITIONS 
logic 1 
logic 0 
Rise Time 20% 
to 80% 
Pulse Width 

Pulse Period 
Supply Voltage, Vee 
Output Terminations 

-0.9VoHs 
-1.7 Volts 

1.0 Nsec 
Total Delay ± 10.0 
Nsec 
4 x Pulse Width 
-4.5 Volts 
50 Ohm 
±1% to -2 Volts 

Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 

Delay Tolerances 
As Specified In Table 
Performance Characteristics apply at 
above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vee 
- 4.2 To - 4.8 Volts 

logic 1 Input Voltage 
-1.165 Volts min. 

logic 1 Input Current 
350 Microamp max. 

logic 1 Output Voltage 
-1.025 Volts min. 

logic 0 Input Voltage 
-1.475 Volts max. 

Logic 0 Input Current 
0.5 Microamp min. 

logic 0 Output Voltage 
-1.62 Volts max. 

Operating Temperature Range 
OOCT085°C ' 

Temperature Coefficient Of Total Delay 
3OOPPM/oC Typical 

. Minimum Input Pulse Width 
40% Of Total Delay 

Maximum Duty Cycle 
50% 

-Compatible with ECl100K circuits. 
-Other delays and tolerances upon 

request 

Specifications Subject To Change Without Notice 

.008 
.012 

Part 
Number 

0461-0016-01 

0461-0020-01 

0461-0024-01 
0461-0028-01 

0461-0032-01 

0461-0036-01 
0461-0040-01 

0461-0044-01 

0461-0048-01 

0461-0052-01 

0461-0056-01 
0461-0060-01 

0461-0064-01 

0461-0068-01 

0461-0072-01 
0461-0076-01 

0461-0080-01 

Part 
Number 

0461-0016-01 
0461-0020-01 

0461-0024-01 

0461-0028-01 

0461-0032-01 

0461-0036-01 
0461-0040-01 

0461-0044-01 

0461-0048-01 

0461-0052-01 

0461-0056-01 
0461-0060-01 

0461-0064-01 

0461-0068-01 

0461-0072-01 
0461-0076-01 
0461-0080-01 

9 SPACES @ .10---, 

Rise 
Time 
2,3 

2.0 
2.0 

2.0 

2.0 

2.5 
2.5 

2.5 

3.0 
3.0 

3.0 

3.0 
4.0 

4.0 

4.0 

4.5 

4.5 
4.5 

Tap 5 
1,3 

Tap 1 
1,3 

2±.5 
2.5±.5 

3±.5 
3.5±.5 

4±.5 

4.5±.5 

5±.5 
5.5+1 

6+1 

6.5+1 

7+1 
7.5+1 

8±1 
8.5±1 

9±1 
9.5±1 
10±1.5 

Tap 6 
1,3 

Tap 2 
1,3 

4±.5 
5±.5 

6±1 

7±1 

8±1 
9±1 

10±1.5 
11 + 1.5 

12t1.5 

13+1.5 

14+1.5 
15+1.5 

16±1.5 

17±1.5 

18±1.5 

19±1.5 

20±2 

..J L.40t .02 

Tap 3 
1,3 

6±1 
7.5±1 

9±1 
10.5±1.5 

12±1.5 

13.5±1.5 
15±1.5 

16.5+1.5 

18±1.5 

19.5±1.5 

21+2 
22.5±2 

24±2 
25.5±2 

27±2 
28.5±2 

30±2 

Tap 7 Output 
1,3 1,3 

Tap 4 
1,3 

8±1 
10±1.5 

12±1.5 

14±1.5 

16±1.5 

18±1.5 
20±1.5 

22+2 
24+2 

26+2 

28±2 
30±2 

32±2 

34±2 

36±2 

38±2 
40±2 

10±1.5 12±1.5 14±1.5 16±1.5 
12.5± 1.5 15±1.5 17.5±1.5 20±2 

15±1.5 18±1.5 21 ±2 24±2 
17.5±1.5 21±2 24.5±2 28±2 

20±2 24±2 28±2 32±2 

22.5±2 27±2 31.5±2 36±2 
25+2 30±2 35+2 40±2 

27.5+2 33+2 38.5+2 44+2 

.30+2 36+2 42+2 48+2 

32.5±2 39±2 45.5+2 52+2 

35±2 42±2 49±2 56+2 

37.5±2 45±2 ' 52.5 ±2 60±2.5 

40±2 48±2 56±2 64±2.5 
42.5±2 51 ±2 59.5±2 68±2.5 

45±2 54±2 63±2.5 72±3 
47.5±2 57±2 66.5±2.5 76±3 

50±2 60±2.5 70±3 80±3 

1 Delays measured at 50% of !he pulse on leading edge only. 
2 Rise Times measured from 20% to 80%. 
3 All timing In NS. 
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2350 DELAY LINES 2350 

All Silicon 
Active Delay Lines 

• All silicon time delays 

• Leading and trailing edge accuracy 

• Auto-insertable, low profile 

8 PIN DIP 8 PIN GULLWING • Tape and reel available 14 PIN DIP 14 PIN GULLWING ALSO AVAILABLE 16 PIN DIP 16 PIN GULLWING 
(300 MIL) IN DIE FORM • Extended temperature range available 

• Vapor phase, IR and wave solderable 

~ ~ • TTUCMOS compatible, low power CMOS 
16 PINSOIC 8 PIN SOIC 

(300 MIL) (150 MIL) • Custom delays available 

Specification temp. 0° to 70°C • Operating temp. -40°C to +85°C • Storage temp. -55°C to + 125°C • Soldering temp. 260°C for 10 

051000 • Delay tolerance ±5% or 2ns 
5 Tap Silicon Delay Line • 5 Taps equally spaced 

051003 
4 Tap Silicon Delay Line 
for RISC Applications 

051005 
5Tap Silicon Delay Line 
Voltage Compensated 

051007 
7-in-1 Silicon Delay Line 

• Leading and trailing edge accuracy 

• Custom delays available 

• Extended temperature range avail
able 

• Tighter tolerances available 

• 4 Delayed clock phases 

• Support of 50% duty cycle clocks 

• Leading and trailing edge controlled 

• Tap to tap tolerance ±0.5ns 

• CMOS compatible output 

• Vapor phase, IR and wave solderable 

• Custom values available 

• Delay tolerance ±2ns or ±2% 

• 5 Taps equally spaced 

• Leading and trailing edge accuracy 

• Custom delays available 

• Extended temperature range avail
able 

• Tighter tolerances available 

• 7 independent buffered delays 

• Delay tolerance ±2ns 

• 4 delays can be custom set from 3ns 
to 10ns 

• 3 delays can be custom set from 9ns 
to 40ns 

• Tighter tolerances available 

'CONSULT DALLAS SEMICONDUCTOR FOR AVAILABILITY 

CUSTOM DELAYS 

14-Pin DIP DS1000-XXX XXX=25 to 500ns 
14-Pin DIP Sheared NC DS1000K-XXX XXX=25 to 500n5 
8-Pin DIP DS1000M-XXX XXX=25 to 500ns 
14-Pin GULLWING DS1000G-XXX XXX=25 to 500ns 
8-Pin GULLWING DS1000H-XXX XXX=25 to 500ns 
16-Pin SOIC DS1000S-XXX XXX=25 to 500ns 
8-Pin SOIC DS1000Z-XXX' XXX=25 to 500ns 

14-Pin DIP 
14-Pin DIP 
8-Pin DIP 
8-Pin DIP 
8-Pin DIP 
8-Pin GULLWING 
a-Pin GULLWING 
a-Pin GULLWING 
8-Pin GULLWING 
8-Pin GULLWING 

14-Pin DIP 
14-Pin DIP Sheared NC 
8-Pin DIP 
14-Pin GULLWING 
8-Pin GULLWING 
16-Pin SOIC 

16-Pin DIP 
16-Pin GULLWING 
16-PinSOIC 

DS1003-16 
DS1003-20 
DS1003M-25 
DS1003M-33 
DS1003M-40' 
DS1003H-16 
DS1003H-20 
DS1003H-25 
DS1003H-33 
DS1003H-40' 

DS1005-XXX 
DS1005K-XXX 
DS1005M-XXX 
OS 1 005G-XXX 
DS1005H-XXX 
DS1005S-XXX 

DS1007-XXX 
DS1007G-XXX 
DS10075-XXX 

16=RISC -16 
20=RISC-20 
25=RISC-25 
33=RISC-33 
40=RISC-40 
16=RISC -16 
20=RISC-20 
25=RISC-25 
33=RISC-33 
40=RISC-40 

XXX=60 to 250ns 
XXX=60 to 250n5 
XXX=60 to 250ns 
XXX=60 to 250ns 
XXX=60 to 250n5 
XXX=60 to 250n5 

XXX=3 to 40ns 
XXX=3 to 40ns 
XXX=3 to 40n5 

LPP ~~I~AGE 
PROGRAMMING DALLAS 4401 South Beltwood Parkway 

Dallas Texas, 75244-3292 
Telephone 214-450-0400 
FAX 214-450-0470 

1 WEEK PROTOTYPE SERVICE 
TELEPHONE (214) 450-5348 
FAX (214) 450-3715 

EEM 1991 

SEMICONDUCTOR 

For manufacturers' sales offices, see yellow pages A·1529 



2350 DELAY LINES 2350 

SixVears Experience 
Making Silicon Delay Lines 

• All silicon time delays 

• Leading and trailing edge accuracy 

• Auto-insertable, low profile 
8 PIN GULLWING 
14 PIN GULLWING ALSO AVAILABLE Tape and reel available 16 PIN GULLWING • IN DIE FORM 

• Extended temperature range available 

~ .. • Vapor phase, IR and wave solderable 

16PIN SOIC 8 PIN SOIC • TTUCMOS compatible, low power CMOS 
(300 MIL) (150 MIL) 

• Custom delays available 

Specification temp. 0° to 70°C • Operating temp. -400 C to +85°C • Storage temp. -55°C to + 125°C • Soldering temp. 260°C for 10 

DS1 01 0 • 10 taps equally spaced 14-Pin DIP 
14-Pin GULLWING 
16-Pin SOIC 

10 Tap Silicon Delay Line • Delay tolerance ±5% or 2ns 

DS1012 
2-in-1 Sub-Miniature 
Silicon Delay Line with 
Logic 

DS1012-DXX 
Pulse Doubler 

DS1012-VXX 
Voltage-Controlled 
Oscillator 

• Leading and trailing edge accuracy 

• Custom delays available 

• Extended temperature range available 

• Tighter tolerances available 

• Two independent buffered delays per 
input 

• Option of timed AND, NAND, OR, 
NOR, XOR, XNOR, HALF-XOR, and 
HALF X-NOR outputs 

• Option of complemented outputs 

• Low power 
• Custom delays or logic options avail-

able 

• Wide range of frequencies 

• Fixed-width pluse for any input transi-
tion 

• Doubles specific frequencies 

• Low-power 

• Low power VCO 

• Quasi-Linear 

• 5 volt frequencies from 20 to 50 MHz 

• Oscillates from 1 V to 5.5V 

8-Pin DIP 
8-Pin GULLWING 
8-Pin SOIC 

8-Pin DIP 
8-Pin GULLWING 
8-PinSOIC 

8-Pin DIP 
8-Pin GULLWING 
8-PinSOIC 

'CONSUL T DALLAS SEMICONDUCTOR FOR AVAILABILITY 

CUSTOM DELAYS 

LPP ~I~AGE 
PROGRAMMING 

1 WEEK PROTOTYPE SERVICE 
TELEPHONE (214) 450-5348 
FAX (214) 450-3715 

A·1530 

DALLAS 
SEMICONDUCTOR 

For manufacturers' sales offices, see yellow pages 

DS1010-XXX 
DS1010G-XXX 
DS1010S-XXX 

DS1012M-XXX 
DS1012H-XXX 
DS1012S-XXX 

DS1012M-DXX' 
DS1012H-DXX' 
DS1012S-DXX' 

DS1012M-FXX' 
DS1012H-FXX' 
DS1012S-FXX' 

XXX=50 to 1000ns 
XXX=50 to 1 OOOns 
XXX=50 to 1 OOOns 

XXX=3 to 60ns 
XXX=3 to 60ns 
XXX=3 to 60ns 

DXX=16 to 50 MHz 
DXX=16 to 50 MHz 
DXX=16 to 50 MHz 

FXX=20 to 50 MHz 
FXX=20 to 50 MHz 
FXX=20 to 50 MHz 

4401 South Beltwood Parkway 
Dallas Texas, 75244-3292 
Telephone 214-450-0400 
FAX 214-450-0470 

EEM 1991 



2350 DELAY liNES 2350 

Single Silicon 
Timing Solutions 

• All silicon time delays 

• Leading and trailing edge accuracy 

• Auto-insertable, low profile 
8 PIN DIP 8 PIN GULLWING 
14 PIN DIP 14 PIN GULLWING ALSO AVAILABLE Tape and reel available 16 PIN DIP 16 PIN GULLWING • 
(300 MIL) IN DIE FORM 

• Extended temperature range available 

~ ,.. • Vapor phase, IR and wave solderable 

16 PIN SOIC 8 PIN SOIC • TTUCMOS compatible, low power CMOS 
(300 MIL) (150 MIL) 

• Custom delays available 

Specification temp. 0° to 70°C • Operating temp. -40°C to +85°C • Storage temp. -55°C to + 125°C • Soldering temp. 260°C for 10 

051013 
3-in-1 Silicon Delay Line 
Voltage Compensated 

051020 
8-Bit Programmable 
Silicon Delay Line 

051040 (Preliminary) 
Programmable Pulse 
Generator 

051045 (Preliminary) 
4-Bit Programmable 
Delay Line 

• Three independent buffered delays 

• Delay tolerance ±2ns or 3% 

• Leading and trailing edge accuracy 

• Custom delays available 

• Extended temperature range available 

• Tighter tolerances available 

• 0.25ns, 0.5ns, 1 ns and 2ns steps 

• Programmable using 3-wire serial port 

• Programmable using 8-bit parallel port 

• 1 Ons minimum delay 

• 256 increments 

• Rising edge triggered 

• 5 evenly spaced pulse width 

• Parallel programmable 

• Maximum pulse widths from 25ns to 
500ns 

• Inverted and non-inverted outputs 

• Custom available (non-evenly spaced 
intermediate pulse widths, 
non-standard maximum widths) 

• Instant update 

• 16 equal delays 

• Steps from 3 to 10ns 

• Compensated 

14-Pin DIP 
8-Pin DIP 
14-Pin GULLWING 
8-Pin GULLWING 
16-Pin SOIC 

16-Pin DIP 
16-Pin GULLWING 
16-Pin SOIC 

8-Pin DIP 
8-Pin GULLWING 
8-Pin SOIC 

14-Pin DIP 
14-Pin GULLWING 
16-Pin SOIC 

'CONSULT DALLAS SEMICONDUCTOR FOR AVAILABILITY 

CUSTOM DELAYS 

LPP ~~I~AGE 
PROGRAMMING 

1 WEEK PROTOTYPE SERVICE 
TELEPHONE (214) 45(}-5348 
FAX (214) 45(}-3715 

EEM 1991 

DALLAS 
SEMICONDUCTOR 

For manufacturers' sales offices, see yellow pages 

DS1013-XXX 
DS1013M-XXX 
DS1013G-XXX 
OS 1 013H-XXX 
OS 1 0138-XXX 

DS1020-XXX 
DS1020G-XXX 
DS1020S-XXX 

OS 1 040M-XXX* 
DS1040H-XXX* 
DS1040Z-XXX* 

DS1045-XXX* 
DS1045G-XXX* 
DS1045S-XXX* 

XXX= 15 to 1 DOns 
XXX= 15 to 1 DOns 
XXX=15 to 1 DOns 
XXX= 15 to 1 DOns 
XXX= 15 to 1 DOns 

XXX: 
025=0.25ns 
050=0.50ns 
100=1.00ns 
200=2.00ns 

XXX=25 to 500ns 
XXX=25 to 500ns 
XXX=25 to 500ns 

XXX=5 to 50ns 

4401 South Beltwood Parkway 
Dallas Texas, 75244-3292 
Telephone 214-450-0400 
FAX 214-450-0470 

A·1531 



2350 DELAY LINES 

w..:a delay devices' N~w Dim~nsions in Delay Line Techniques 

PICO Seconds Delay Lines 
Specifications: 

• Delay range: 100 ps to 1750 ps. 
• Delay tolerance: 2% or 10 ps. 
• Frequency, response: Greater than 350 MHZ. 
• Ripple In pass-band: Approximately .2 db. 
• Temperature range: -65 to + 125'C. 

r--~--+l'1 -j f-142 MAX 

T 
• Temperature coefficient: <100 PPMrC. 
• Dielectric breakdown: >500 V. 
• Meets or exceeds MIL-D-23859C. 
• Epoxy encapsulated. 

.100 

Programmable Pulse Discriminator 
Features: 

Unit Can Be 
Programmed 
To Digitally 
Discriminate: 

• All pulses below a 
certain pulse-width. 

or 
• All pulses above a 

certain pulse-width. 
or 

• All pulses other 
than a pulse-width 
window. 

Specifications: 

• Microprocessor 
compatible. 

• Input signal: 
Schottky TTL 

• Output load: 
TTL Schottky loads. 

• No. bits: 6 . 
• Pulse width 

Increment: 
0.5 ns to 10 ns. 

• Operating 
temperature: 
0' to 70'C (-55'C 
to + 125'C on request 

• Temperature 
coefficient: 
100 PPM/'C 

• Power supply: 5 Vdc. 

Vee = 24, 28, 32, 36, 40 

12 BIT Programmable Pulse Generator 
Specifications: 

• Trigger inherent delay: 13 ns typo 
• Inherent pulse-width: 19 ns typo 
• Pulse-width variation: monotonic in one 

direction, 
• Programmed pulse-width tolerance: J:2OIo 

or 2 ns whichever is greater. 
• Supply voltage (Vee): 5 Vdc. 
• Operating temperature: 0' C to 70' C. 
• Temperature coefficient: 100 PPMI' C. 
• Supply current: lee: 200 rna. 
• Pulse-width increments: 0.5 ns to 50 ns. 

e 

.380 

l 
.300 
MIN. 

---L. 

GRD = 4, 8, 12, 16,20 

2350 
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2350 DELAY LINES 

~® 

'9' data delay devices New Dimensions in Delay Line Techniques 

1553 Manchester Encoder/Decoder Set 
Specifications: 

• Very stable. 
• 20 MBAUD. 
• 24 pins DIP. 
• TTL IN/OUT 

• High speed optics . 
• Military/commercial 

aircraft applications • 

CLOCK ENCODER 
CODE 

DECODER CLOCK 

DATA MAE-8782 MAD·8783 DATA 

16 BIT Programmable Gated-Oscillator 
Specifications: et~ 
• Period variation: monotonic in one 

direction. 
• Duty cycle: 50%. 
• Period tolerance: ±5% . r ~OORESS (BIT NO ~ 

• Inherent period = period increment. 
• Power dissipation: 1.1 W max. 
• Supply voltage: 4.75 to 5.25 Vdc. 
• Operating temperature: 0-70·C. 
• Temperature coefficient: 100 PPMr C. 
• Inherent delay (Too) = 12 ns. 

Variable Pulse Generator 
Specifications: 
• Screwdriver adjustment . 
• Inherent pulse-width (PWo): 15 ns typo 
• Trigger-Inherent delay (TDo): 6 ns typo 
• Pulse-width resolution: .12 ns. 
• Output rise-time: 2 ns typo 
• Temperature coefficient: 100 PPMI"C. 
• Temperature range: O'C to 70'C standard. 

(-55'C to + 125"C on request) 
• Supply voltage: 5.0 Vdc ± 5%. 
• Power dissipation: 300 mw max. 

Manchester Repeater 
Specifications: 
• Input signal requirement: TTL logic. 
• Output fan-out: STO-TTL Schottky loads. 
• Operating temperature: O'C - 70'C. 

(-55'C to + 125'C on request). 
• Temperature coefficient: 100 PPMrC. 
• Supply voltage, Vee: 5Vdc ±5%. 
• Power dissipation: 350 mw typical. 
_ Input frequency range: ±5%. 
• Input pulse-width range: ±20%. 
• Inherent delay = 11 (4 X baud rate). 
• Output lock-on time = Inherent delay. 

OUT 

GRD I 

NCO--C- _ _ _ _ _ _ 

r-----------, 
I I 

_~17~.2~2~~_:::~~-L~1~3 Vccc> OUT 
IN 16 I PULSE I 

7, 12 I F::S'fo~Y 14 
GAO I I OUT 

I I L ____________ .J 

I 
I 

--.J 
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W~a delay dev~ New Dimensions in Delay Line Techniques 

ACTIVE DELAY LINES (FAST-TTL LOGIC) 
5 Equal Taps 
Specifications: 

• Outputs: 5, equally spaced • Input signal requirement: TTL logic. 
• Delay Tolerance: see table. • Output fan-out: TTL Schottky load 
• RI.e time: 2 N8 typically. 
• Minimum pulse width: 2'0% of total delay for DDlJ.4F. 

4'0% oltotal delay for rest 

• Supply voltage: 4.75 to 5.25 Vdc. 
• Supply current: 

• Temperature range: O"C to + 7DoC. 
• Temperature coefficient: 100 PPMI"C. 

Series DDU·4F, 
DDU-66F·, SMD-99F 

Tap # 1 2 3 4 

Pin # 12 4 10 6 

t. r--
Vee 00--.--00 

5 

8 

Go--+-------"---......... 

ICCL",32 ma 
ICCH: 7 ma 

I 
I 
I 
I 
I 
I L __________ ...J 

Series DDU·8F 
Tap # 1 2 3 4 5 

Pin # 7 2 6 3 5 

8 r ..., 
Vee 0 

I 
k I 

IN I 
4 R I 

G 
L-

____ J 
- --

Series DDU·222F Tap # 1 2 3 4 5 

Pin# 3 4 5 6 

1 r ..., 
Vee 0 

I 
k I 

IN I 
8 

R I 
G ___ J 

L- -- - --

Part Numbers 

DDU-4F'5DD4 DDU,8F-5DD4 DDU·SSF-4 8MD·99F·5D04 
DDlJ.4F·50DS DDU·8F·5DOS DDU-SSF'S 8MD'99F-500S 
DDlJ.4F·5DD8 DDU·8F·50D8 DDlJ.SSF·8 8MD'99F-5008 
DDU·4F·501 '0 DDU·8F·5Dl '0 DDlJ.SSF·1D 8MD·99F-5Dl '0 
DDU·4F·5DI2 DDU·8F·5012 DDlJ.S6F·12 8M 0.99 F-5D 12 

DDU·4F·5D1S DDU-8F'5DI6 DDU·SSF·1S 8Mo.99F·5D1S 
DDU·4F·5D2D DDU-8F-5D2D DDU·SSF-2D 8MD·99F·5D20 
DDU-4F'5025 DDlJ.8F-5D25 DDU·SSF-25 8MD·99F·5025 
DDU-4F'503D DDU-8F-503D DDU-SSF-30 8MD-99F-5030 
DDU-4F-5035 DDU-8F-5035 DDU-SSF-35 8MD-99F-5035 

DDlJ.4F-5040 DDU-8F-5040 DDU-SSF-40 .81,10-99 F-5040 
DDU-4F-5045 DDU-8F-5045 DDlJ.SSF-45 8M 0-99 F-5045 
DDU-4F-5050 DDU-8F-5050 DDlJ.66F-50 8MD-99F-5050 
DDU-4F-5060 DDU-8F-50S0 DDU-66F-SO 8Mo.99F-5060 
DDU-4F-5075 DDlJ.8F-5075 DDU-SSF-75 SMD'99F-5075 

DDU-4F-510D DO U-8 F-51 00 DDU-6SF-l00 8MD-99F-5100 
DDlJ.4F-5125 DDU-8F-5125 DDU-6SF-125 8MD-99F-5125 
DDlJ.4F-5150 DDU-8F-5150 DDU-66F-'150' 8MD-99F-5150 
DDU-4F-5175 DDU-8F-5175 DDlJ.66F-.175 8MD-99F-5175 
DDU-4F-5200 DDU-8F-5200 DDlJ.6SF-~00 8MD-99 F-5200 

DDU-4F-5250 
DDU-4F-530D 

DDU-B,F-5250 DDU-S6F'250 8Mo.99 F-5250 

DDU-4F-5350 
DDU-4F-5400 
DO lJ.4F-545D 
DDU-4F-55DD 

DDlJ.222F·4 
DDU·222F·S 
DDU·222F·8 
DDU·222F·1D 
DDU·222F·12 

DDU-222F'IS 
DDU-222F·2D 
DDU-222F·25 
DDU-222F-30 
DDU-222F'35 

DDU-222F-40 
DDU-222F-45 
DDU-222F-50 
DDU-222F-SO 
DDU·222F-75 

DDU-222F-l00 
DDU-222F-125 
DDU-222F·150 
DDU-222F-175 
DDU-222F-200 

DDU-222F-250 

Total 
Delay 

4 
S 
8 

10 
12 

IS 
20 
25 
30 
35 

40 
45 
50 
60 
75 

10'0 
125 
15'0 
175 
200 

250 
300 
350 
4'0'0 
45'0 
5'0'0 

2350 
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~® 

'9' data delay devices 

ACTIVE DELAY LINES 
10 Taps 

Specifications: 

• No. Taps: 10 equally spaced taps 
• Total Delay Tolerance: ± 5% or better, or 

2 NS whichever is greater 
• Rise time: 2 NS typically 
• Temperature coefficient: 100 PPM/" C 
• Temperature range: 0" to + 70" C 
• Minimum pulse-width: 20% of lotal delay 
• input signal requirement: TTL logic 
• Output Ian· out: TTL Schottky load. 
• Supply voltage: 4.75 105.25 V 
• Supply Current: 

IccL: 50 ma 
ICCH,: 15 ma 

Series DDU-7F 

Tap H 

Pin i 13 

Vee r----
o 0 
14 

In 

1 

GRD 

12 11 

8 9 

10 6 9 

DELAY LINES 

New Dimensions in Delay Line Techniques 

(FAST-TTL LOGIC) 

10 

I ________________ ...J 

Series DDU-224F 

Tap H 

Pin H 4 

Vee r----
o 0 
1 

In 

GRD 

3 4 

6 

8 9 
10 11 12 

10 

13 

I 14 ________________ ...J 

Tap Total 
Part Numbers Delay Delay 

DDU·7F·IO DDU·224F·l0 1 9 
DDU-7F'20 DDU·224F·20 2 16 
DDU-7F'25 DDU·224F·25 2.5 22.5 
DDU·7F·50 DDU·224F·50 5 45 

DDU-7F·l00 DDU·224F·l00 10 100 
DDU·7F·150 DDU·224F-150 15 150 
DDU-7F·200 DDU·224F·200 20 200 
DDU-7F'250 DDU·224F·250 25 250 

DDU-7F'300 DDU·224F·300 30 300 
DDU-7F·400 DDU·224F·400 40 400 
DDU·7F·500 DDU-224F·500 50 500 
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2350 DELAY LINES 

w..:.a delay devices New Dimensions"in Delay Line Techniques 

ACTIVE DELAY LINES (FAST-TTL LOGIC) 
Multiple Delay Lines 
Specifications: • Input signal requirement: TTL logic. 
• Delay T9lerance: ±5% or 2 NS whichever • Input pulse width: Min. 100% of total delay. 

is gretffer. • Input rep. rate = min. 3 X pulse width. 
• Rise-time: 2 NS typically. • Output fan-out: TTL loads. 
• Temperature coefficient: 100 PPM/C. • Supply voltage: 5Vdc ± 5%. 
• Temperature range: 0 0 to + 70°C. • Supply current: see Table 2. 

Series MOU·2F 

Series MOU-28F 

Series MOU-3F 

Series MDU-4F 

~~c o:'2T1 ~T2 

d-~ --- --; 
I I 

1 
IN, 

3 
IN2 

I 
I 
l 

• 1 
IN3 G 

;r:~~l __ ~o: __ ~~: __ :~~. __ ~ 
I I 
I I 
I- 1 
1 1 
I I 
I I 
L _______ ----------6J 

.lt1 It.l 1~3 1~4 ~ 

Table 1 

Pari Numbera 

Delay 
Per Line 

MDlJ.28F IlDU-2F MDU-3F IIDU-4F Ins) 

MDlJ.28F-5 MDU-2F-5 MOU-3F-5 MDlJ.4F-5 .5 
MDU-28F-6 MDlJ.2F-6 MDU-3F-6 MDlJ.4F-6 6 
MDlJ.28F-8 MDlJ.2F-8 MDU-3F-8 MDU-4F-8 8 
MDU-28F-l0 MDU-2F:l0- MOU-3F-l0 MDlJ.4F-l0 10 

MDU-28F-12 MDlJ.2F-12 MDU-3F-12 MDU-4F-12 12 
MDU-28F-15 MDlJ.2F-15 MDU-3F-15 MOU-4F-15 15 
!IDl/-28F-16 MDlJ.2F-16 MDU-3F-16 MDU-4F-16 16 
MDU-28F-20 MDlJ.2F-20 MDU-3F-20 MOU-4F-20 20 
!IDl/-28F-25 MDU-2F-25 MDU-3F-25 MDU-4F-25 25 
MDU-28F-3O MDU-2F-3O MDU-3F-3O MDU-4F-3O 30 

MDlJ.28F-35 MDU-2F-35 MDU-3F-35 MDU-4F-35 35 
MDU-28F-4O MDU-2F-40 MDU-3F4O MDU-4F-40 40 
!IDl/-28F-45 MDU-2F-45 MDU-3F-45 MDU-4F-45 45 
MDU-28F-5O MDlJ.2F-5O MDU-3F-5O MDU-4F-5O 50 
MDU-28F-60 MDlJ.2F-60 MDU-3F-60 MDU-4F-60 60 

MDU-28F-75 Iv'lDU-2F-75 MDU-3F-75 MDU-4F-75 75 
MDU-28F-l00 MoU-2F-l00 MDU-3Fl00 MDU-4F-l00 100 
MDU-28F-125 MOU-2F-l25 125 
MDU-28F-15O MDU-2F-15O 150 
MDU-28F-175 MDU-2F-175 175 

MDU-28F-2oo MDlJ.2F-2co 200 
MDU-28F-25O MDU-2F-25O 250 

Series ICCH 

MDU-2BF 12 MA 
MDU-2F 12 MA 
MDU-3F 14 MA 
MDU-4F 24MA 

IccL 

54MA 
54 MA 
74 MA 

110 MA 
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2350 DELAY LINES 

w..:.a delay devices New Dimensions in Delay Line Techniques 

ACTIVE DELAY LINES (FAST-TTL LOGIC) 
Trimmer Delay 

Specifications: 
• Input signal requirement: TTL logic. 
• Output fan-out: TTL Schottky load. 
• Inherent delay: 10 NS typo 
• Delay resolution: .12 NS. 
• Output rise-time: 4 NS typo 
• Temperature coefficient: 100 PPM/ceo 
• Temperature range: DoC to 70°C standard. 

(-55°C to +125°e on request) 
• Supply voltage: 5.0 Vdc ± 5%. 
• Power dissipation: 230 MW max. 

Series DDU-37F. Series DDU-47F 

r---
VccO-----,--_k 

------, 
I 

o~:: <l- l. I 
........... ----;-r:>-" 00000[00000) : 

GRD I 
NCO----:---L____ _...J 

Series DDU-39F 

(14 ) 

r--- ---
00----..,-00 

(Vee) I 
(16) 

(1) 
(IN) 

(8,9) 

--- --1 
I 
I 
I 
I 

R I 
I 

(G) 
L __________ ...J 

Min. Delay 
Part No. Variation (NS) 

DDU-37F·25 15 
DDU-37F·30 20 
DDU·37F·40 30 
DDU-37F·50 40 
DDU-37F·60 50 

DDU-37F-70 60 
DDU-37F·80 70 
DDU-37F·100 90 
DDU-37F-120 100 
DDU-37F·j 50 140 
DDU-37F-200 180 

Inherent 
Dalay 

Part No. lYp. 

DDU-39F 7 ns 
DDU-47F 5 n8 

Adjus1ment 
Range 
lYp. 

7 ns to 25 ns 
5nsto25ns 
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2350 DELAY LINES 2350 

New Dimensions in Delay Line Techniques 

ACTIVE DELAY LINES (FAST-TTL LOGIC) 
Digitally Programmable (3 - 8 BIT) 

Specifications: 

• Input signal reqliirement: TTL logic • Programmed delay tolerance: ± 5% or 
• Propagation delay: 1 NS whichever is greater 

Address to output = 7 NStyp. 
Enable to output = 6 NS tyPo 

• Operating temperature: 0-70°C 
• Temperature coefficient: 100 PPMrC 

• Output tan-out: TTL Schottky load • Supply current: see Table 2 
• Delay variation: Monotonic in one 

direction 
• Supply voltage: 4_75 to 5.25 Vdc. 

Series POU-13F (3-BIl) fDDRES, 

1 2 3 Eo 

10 II 8 6 ,--- - -- - - ---, 
I I 

VCC+ I .. 14 aUT 
IN 1 .. I DIGITAL DELAY I Is 

1 ~ L ___ ..J--C>C>-f'-OOUT 
GROoZt--- : 

L ____________ ..J 

Series POU-16F(S-BIl} _~ADDRESSI 

Eo 1 2 3 4 5 6 

\fcee 20 !:. -;cJ..!,! ..!..J 2.2 ~ ....:!! ~ .....!.j - - 1 
I I 

,I I, 
IN 

I I 
GRD 6 ,~! '1 

I 1 

Series POU-18F(8-BIl} 

vccc 

I I L _________ J 

_ r--ADDRESS ~ 

Eo 1 2345678 
o 0 

4.16 
25. 30r --
35.A01. H 

1 
IN <>-_--""8H 

DELAY 
NETWORK 

OUT 

I 
14~2~1 

GRD C>--"~Ir------i }--i--"---o OUT 

I I L _____________ .J 

TABLE 1 
Part Numbers 

Delay 
PDU-13F PDU-14F PDU-1SF PDU-16F PDU-17F PDU-18F Increment 

PDU-13F-.5 PDU-14F-.5 PDU-15F-0.5 PDU-16F-0.5 PDU-17F-.5 PDU-18F-.5 5 NS 
PDU-13F-l PDU-14F-l PDU-15F-l PDU-16F-l PDU-17F-l PDU-18F-l 1 NS 
PDU-13F-2 PDU-14F-2 PDU-15F-2 PDU-16F-2 PDU-17F-2 PDU-18F-2 2 NS 
PDU-13F-3 PDU-14F-3 PDU-15F-3 PDU-16F-3 PDU-17F-3 PDU-18F-3 3 NS 
PDU-13F-4 PDU-14F-4 PDU-15F-4 PDU-16F-4 PDU-17F-4 PDU-18F-4 4 NS 
P.DU-13F-5 PDU-14F-5 PDU-15F-5 PDU-16F-5 PDU-17F-5 PDU-18F-5 5.NS 

PDU-13F-6 PDU-14F-6 PDU-15F-6 PDU-16F-6 PDU-17F-6 PDU-18F-6 6 NS 
PDU-13F-7 PDU-14F-7 PDU-15F-7 PDU-16F-7 PDU-17F-7 PDU-18F-7 7 NS 
PFU-13F-8 PDU-14F-8 PDU-15F-8 PDU-16F-8 PDU-17F-8 PDU-18F-8 8 NS 
PDU-13F-9 PDU-14F-9 PDU-15F-9 PDU-16F-9 PDU-17F-9 PDU-18F-9 9 NS 
PDU-13F-l0 PDU-14F-l0 PDU-15F-l0 PDU-16F-l0 PDU-17F-l0 PDU-18F-l0 10 NS 
PDU-13F-12 PDU-14F-12 PDU-15F-12 12 NS 

PDU-13F-15 PDU-14F-15 PDU-15F-15 15 NS 
PDU-13F-20 PDU-14F-20 PDU-l5F-20 20 NS 
PDU-13F-25 PDU-14F-25 25 NS 
PDU-13F-30 PDU-14F-30 30 NS 
PDU-13F-35 PDU-14F-35 35 NS 
PDU-13F-40 PDU-14F-40 40 NS 

PDU-13F-45 PDU-14F-45 45 NS 
PDU-13F-50 PDU-14F-50 50 NS 

PDU-14F-60 60 NS 
PDU-14F-80 80 NS 
PDU-14F-l 100 NS 

Series 
No_ 

PDU-13F 

PDU-14F 

PDU-15F 

PDU-16F 

PDU-17F 

PDU-18F 

TABLE 2 

ICCH ICCL Too 
(MA) (MAl (NS) 

20 45 4 

30 74 9 

30 74 13 

30 74 13 

68 86 14 

65 130 14 
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2350 DELAY LINES 

~® . 

'9' data delay devices New Dimensions in Delay Line Techniques 

ACTIVE PULSE-WIDTH GENERATORS (FAST-TTL LOGIC) 
Programmable (3 • BHITS) 
Specifications: 

• Input signal requirement: TTL rising-edge. 
• Output 'an· out: TTL Schottky loads. 
• Trigger inherent delay: 6 NS Typ. 

• Pr_.aon delay: 
Add,... to output _ 7 ns Typ. 

• Inherent pulse-width: 11 NS Typ. 
• Pulse-width variation: monotonic in one 

direction. 

Enable to output ... 6 ns Typ. 
.lIln.PRA-PWarr +10nsmln. 
• Min. down-time _ 1 )( progr.nmed PW. 
• SUpply YGltoae: 5 Vdc. 

• Programmed pulse-width tolerance: ± 5% or 
1 NS whichever is greater. 

• 0,,",alln8 -..w ...... : O·C 10 70·C. 
• 111_ ...... _clenl: 100 PPMrc. 
• P_dla .. ""lIon: _Table 2. 

Series PPG·33F (3'BIT) 

~ 
1 3 E;, 

10 9 8 6 ,_._- - -- - - ---, 
, I 

vcc~ I 

TRIG. 11 I PULSE FORMING I::: 2 
IN I I GENERATOR '13 

GRD~ I 
L ____________ .J 

Series PPG·36F (6·BIT) 

YCCo---'=t--l< 

OUT 

OUT 

PULSE FORMING I----t>-F--OUT 
.,--/»---1 , 

GENERATOR ,23 OUT 
1 

GRDo~--'=r,--l< , 
L __________________ ...J 

Series PPG-3SF (S-BIT) 

~ADDRESS~ 

2 3 4 5 6 B 

25. 7.11.24 35 34 33 31 30 29 23 17 
28.32r---- - -- - -----, 

Vee 0 36. 40 : 
, 

)( , 
1 1 , 

~1 I " 13 
1: PULSE FORMING 

~ 
1 

1 GENERATOR '39 
1 1 

0 
1 

)( I , , 

OUT 
TRIG. 

IN 

GRD 
~2~'16~ ____________________________ J 
20 

Table 1 

Incremental 
Part Numbers Pulse-Width 

PPG·33F·.5 PPG·36F·.5 PPG·3BF·.5 .5 NS 
PPG'33F-l PPG·36F·l PPG·38F·l 1 NS 
PPG·33F·2 PPG·36F·2 PPG·38F·2 2 NS 
PPG-33F-3 PPG·36F·3 PPG·38F·3 3 NS 
PPG·33F·4 PPG·36F·4 PPG-3BF·4 4 NS 

PPG·33F·5 PPG·36F·5 PPG-3BF·5 5 NS 
PPG·33F·S PPG·36F·6 PPG-3BF'6 6 NS 
PPG·33F·7 PPG-36F·7 PPG-3BF·7 7 NS 
PPG·33F·8 PPG-36F·8 PPG-38F·8 8 NS 
PPG-33F'S PPG-36F·S PPG·38F·S S NS 

PPG·33F·l0 PPG·36F·l0 PPG·38F·l0 10 NS 
PPG·33F·15 15 NS 
PPG·33F·20 20 NS 
PPG·33F·40 40 NS 
PPG-33F·50 50 NS 

Table 2 

ICCL ICCH 
Part Numbers (MAl (MAl 

PPG-33F 41 20 
PPG·36F 72 27 
PPG·38F 150 42 
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2350 

•. W~ delay devices 

ACTIVE MODULES 
Dram Timer (Scbottky-TTL Logic) 
Series oMT-300 
Specifications: 

• Input requirement: TTL logic, rising-edge triggered 
• Input pulse width: 4 NS min. 
• Max. rep. rate of (MREQ) = TE of latch strobe. 
• Output fan-out: TTL Schottky load 
• Time delay tolerance: ± 5% or 2 NS whichever is 

greater. 
• Supply voltage (Vcc): 5 vcic ± 5%. 
• Operating temperature: r C to 70 C. 
• Temperature Coefficient: 100 PPM/ C. 
• Power dissipation: 740 MW max. 

Output I Output 2 

DELAY LINES 

New Dimensions in Delay Line Techniques 

:z: 

i ~ 5 ~ 
OUTPUT II 2 3 4 
PINtI 10 8 5 12 

r---- ---1 
1 I 
I I 
I I 

vcco14-oc I 
IN 11 DELAYED I 

71 ~~~~~ATORS I 
G~ I I 

L ______________ J 

Output 3 Output 4 
Part No. (RAS) (MUX control) (CAS) (Latch Strobe) 

TE LE TE LE TE LE TE LE 

OMT·301·1 15 190 40 190 65 190 140 190 
OMT-301-2 15 165 40 165 65 165 115 215 
OMT-301-3 15 190 40 190 65 190 190 240 
OMT-301-4 15 215 40 215 65 215 165 265 
OMT-301-5 15 265 40 265 115 265 215 315 

OMT-301-6 15 215 40 215 65 215 165 335 
OMT-301-7 15 165 30 165 50 165 115 265 
OMT-301-8 15 135 30 135 50 135 85 235 
OMT-301-9 15 275 40 275 65 275 220 370 
OMT-302-1 15 265 65 265 90 265 215 315 

OMT-302-2 15 290 75 290 115 290 240 340 
OMT-303-1 25 300 75 300 125 300 250 350 

Pulse Widtb Controller 
Series PWC-30 

(Fast-TTL Logic) Pulse 

Specifications: 

• Input signal: TTL. 
• Output fan-out: 10 TTL loads. 
• Trigger inherent delay: 5 illS typ. 
• Pulse-width tolerance = 5% or 2 NS 

(others on request) 
• Min. PRR= 1.1 X PW 
• Supply Yoltage: 5 Vdc. 
• Supply current: 

leeL..: 32 rna 
ICCH: 7 rna 

• Operating temperature: 0 C to 70 C 
(-55·· to 125 Con request).* 

• Temperature coefficient: 100 PPM/ C. 
• Output rise-time: 2 NS typ. 

*DIL"package used. 

Gated-Oscillator 
Series oLD-31 F 
Specifications: 

(Fast-TTL Logic) 

• Frequencies: See table; others on request 
• Tolerance: ± 2%. 
• Temperature coefficient: 100 PPM/ C. 
• Operating temperature: 0 - 70 C. 
• Supply Yoltage: 4.75 to 5.25 Vdc. 
• Supply current: 40 ma 
• Storage temperature: -55 C to 125 C. 
• Enable Signal: TTL logic. 
• Output fan-out: TTL Schottky load. 
• tnherent delay: 4 NS typo 

Part No. Width 

PWC-30-5 5 NS 
PWC-30-10 10 NS 
PWC-30-15 15 NS 
PWC-30-20 20 NS 
PWC-30-30 30 NS 

PWC-30-40 40 NS 
PWC-30-50 50 NS 
PWC-30-60 60 NS 
PWC-30·75 75 NS 
PWC-30·100 100 NS 

PWC-30-125' 125 NS 
PWC-30-150 150 NS 
PWC-30-175 175 NS 
PWC-30-200 200 NS 
PWC·30-250 250 NS 
PWC-30-300 300 NS 

"~ PULSE WIDTH ~o", 
: CONTROL :9 our 

G~ ____________________ .. ____ j 

"'~----------------"'---------

PWC·30-350 350 NS 
PWC-30-400 400 NS 
PWC-30-500 500 illS 

r-------------------------, 
1 1 

"I I, OUT 
c 

,i ; SQUARE WAVE 
Vc 

OSCILLATOR 1 . ' ... 1'0 OUT 

; .... 
1 
I L ____________________________ J 

Part Part 
Number Frequency Number Frequency 

OLD-31 F-2 2. MHz OLD-31 F-l0 10 MHz 
OLD-31 F-2.5 2.5 MHz OLD-31 F-ll 11 MHz 
OLD-31 F·3 3 MHz OLD-.31 F-12 12 MHz 
o L D-31 F·3.5 3.5 MHz OLD-31 F-13 13 MHz 
OLD-31 F-4 4 MHz OLD-31 F-14 14 MHz 
OLD-31 F·4.5 4.5 MHz OLD-31 F-15 15 MHz 
OLD-31 F·5 5 MHz OLD-31 F-20 20 MHz 
OLD-31 F-5.5 5.5 MHz 01.D-31 F-25 25 MHz 
OLD-31 F-6 6 MHz OLD-31 F-30 30 MHz 
OLD-31 F·7 7 MH~ OLD-31 F-35 35 MHz 
OLD-31 r·8 8 MHz OL0-3.1 F-40 40 MHz 
OLD-31F-9 9 MHz 
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2350 DELAY LINES 

w..:a delay devices New Dimensions in Delay Line Techniques 

ACTIVE MODULES (SCHOTTKY· TTL LOGIC) 
Manchester Encoder 
Series MAE-16 
Specifications: 

• Input signal requirement: TTL logic. 
• Output fan-out: TTL Schottky load. 
• Operating temperature: 0° to 70°C. 
• Temperature coefficient: 100 PPMtC. 
• Supply voltage Vee: 5 Vdc ± 5%. 
• Power dissipation: 300 MW max. 
• elKIN= 1 X operating data rates 

(15 NS min. PW). 
• Data rates up to 30 MB/S. 

Manchester Decoder 
Series MAD-15 
Specifications: 

• Input signal requirement: TTL logic. 
• Output fan-out: TTL Schottky load. 
• Operating temperature: O°C to 70°C. 
• Temperature coefficient: 100 PPMt C. 
• Supply voltage Vee: 5Vdc ± 5%. 
• Power dissipation: 740 MW max. 

Operating Operating 
Part No. Data Rates Part No. Data Rates 

MAD-85-1 1 MB/S MAD-85-1O 10 MBrS 
MAD-85-2 2 MBrS MAD-85-11 11 MB/S 
MAD-85-3 3 MB/S MAD-85-12 12 MBrS 
MAD-85-4 4 MBrS MAD-85-13 13 MBrS 
MAD-85-5 5 MBrS MAD-85-14 14 MBrS 

MAD-85-6 6 MBrS MAD-85-15 15 MBrS 
MAD-85-7 7 MB/S MAD-85-16 16 MBrS 
MAD-85-8 8 MBrS MAD-85-17 17 MBrS 
MAD-85-9 9 MBrS 

Programmable Pulse Discriminator 
Series PPD-23 
Specifications: 

• Input requirement: TTL logic. 
• Inherent pulse width: 5 NS typo 
• Supply voltage: 5 Vdc ± 5%. 
• Operating temperatures: O°C to 70°C. 
• Temperature coefficient: 100 PPMrc. 
• Power dissipation: 850 MW max. 

Total 
Incremental Pulse Programmed 

Part Number Width Per Step Pulse Width 

PPD-23-1 1 NS± .4NS 7 NS 
PPD-23-2 2 NS± .4NS 14 NS 
PPD-23-3 .. ,3 NS± ,5NS 21 NS 

PPD-23-5 5 NS± ,6NS 35 NS 
PPD-23-10 10 NS± 1.0 NS 70 NS 
PPD-23-15 15 NS± 1.3 NS 105 NS 

PPD-23-20 20 NS± 1.5 NS 140 NS 
PPD-23-40 40 NS± 2.0 NS 280 NS 
PPD-23-50 50 NS± 2.5 NS 350 NS 

~-----------------------, I , 

14; )( : 
: ~ 
I 

" ENCODER 

DATA,No--"!-___ ~T---L~ _ _...:.._fL-<Jm 
GRDO 

Vee 

CODE 
IN 

G 

Part No. 

MAD'85-18 
MAD-85-19 
MAD-85-20 
MAD-85-21 
MAD-85-22 

MAD-85-23 
MAD-85-24 
MAD-85-25 

, 
; I 
7~ __ ~ ________________ J 

r--------- ----------------, 
I I 

141 18 om 
DECODER 

I 
I 
I 
14 'C["K 

I , L ____________________________ J 

Operating 
Data Rates 

18 MB/S 
19 MB/S 
20 MBrS 
21 MB/S 
22 MBrS 

23 MB/S 
24 MB/S 
25 MB/S 

fDDRESj 

1 2 3 e;; 

19 18 17 7 ,--- - -- - - --, 
241 I 

vcc~ ... 1'4 

1 I... I PULSE FORMING I OUT 

OUT IN I ~ I DISCRIMINATOR ... 1,5 

GRD~ : 
L ______ . ______ .J 
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2350 DELAY LINES 

W~ delay devices New Dimensions in Delay Line Techniques 

ACTIVE 0 ELA Y II N ES (ECl-lOGIC) 
Multiple Delay Lines 
Series MDD-12, MDD-13 
Specifications: 
• Total Delay Tolerance: ± 510 or better, 

or 1 NS whictfever is greater. 
• Aia .. time: 2 NS Iypical. 
• Logic 1 voltage: -.96V 
• Logic 1 current: .26 MA 
• Logic 0 current: .5p.A 

Delay 
Per Line 

Pert No, (NS) 

MDU-12-5 5 
MDU-12-10 10 
MDU-12-15 15 
MDU-12-20 20 
MDU-12-25 25 

MDU-12-30 30 
MDU-12-35 35 
MDU-12-40 40 
MDU-12-45 45 
MDU-12-50 50 

MDU-12-60 60 
MDU-12-75 75 
MDU-12-100 100 
MDU-12-125 125 

MDU-12-150 150 
MDU-12-200 200 
MDU-12-250 250 

Delay 
Per Line 

Part No. (NS) 

MDU-13-5 5 
MDU-.13-10 10 
MDU-13-15 15 
MDU-13-20 20 
MDU-13-25 25 

MDU-13-3o 3D 

(lOKN ECl) 

• Logic 0 voltage: -1.65V 
• Supply voltage: -5.2V 
• Operating Temperature: -30°C to 85°C 
• Temperature Coefficient: 100 PPMt'C 

Vee OUT, 
16 15 

d--
OUT, 
'4 

1 
I 
I 
I 
I 

~-- --- -r~ 
, 

Vee IN, IN:z VEE 

Vee OUTI OUT2 OUT3 ,. ,. ,. 13 

iI--
I 
I 
I 
I 

I 

I 
I 
I 
I 
I 
I 

MDU-13-35 35 
MDU-13-40 40 
MDU-13-45 45 

q- "1 J 
.MDU-13-5o 50 

, • 6 7 8 
Voo IN, IN, IN, V" 

Series: MDD-14 (lOOK ECl) 
Specifications: 
• Total delay tolerance: ±5% or 1 NS • Logic 1 output voltage: -1.02V min. 

whichever is greater. • Logic 0 output voltage: -1.62V max. 
• Aise time: 1 NS tyPo • Supply voltage (Vee): -5V. 
• Input pulse width: 40% of total delay. • Operating Temperature: O°C to + 85°C. 
• Input pulse voltage: .8V P"P (-.9V to-l.7V). • Temperature Coefficient: 1 DO PPMrC. 
• Logic 1 inputvoltage: -1.16V min. 
• Logic 0 Input voltage: -1.47V max. 

Delay 
Per Line 

Pert No_ (NS) 

MDU-14-2 2 
MDU-14-2.5 2.5 
MDU-14-3 3 
MDU-14-4 4 
MDU-14-5 5 

MDU-14-6 6 
MDU-14-7 7 
MDU-14-8 8 
MDU-14-9 9 
MDU-14-10 10 

MDU-14-12.5 12.5 
MDU-14-15 15 
MDU-14-2o 20 
MDU-14-25 25 

• Fan-out capabllitle.: 70 ECL 

VEE OUT, OUT, OUT. OUT. 
18 3 5 g 11 

rl- --- - - - - - -- -- -- ----, 
de I 
I I 
I I 
I I 
I I 

22 
IN, 

20 
IN. 

I 

16 1,6,7,13,19 
IN. G 
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2350 DELAY LINES 

~ta delay devices New Dimensions in Delay Line Techniques 

ACTIVE DELAY liNES (ECl-lOGIC) 
Multi Taps 
Specifications: 

• Total Delay Tolerance: ± 5% or better, 
or 2 NS whichever is greater. 

• No. Taps: S -10 
• Rise-Time: 2 NS typical 
• Supply Voltage: -S.2V 
• Operating Temperature: -30°C to 85°C 
• Temperature Coefficient: 100 PPMf"C 
• Family Type: 10K ECl (OOU-11 & 12) 

1 OOK ECl (OOU-18) 

Total Tap 
Part No. Delay Delay 

NS NS 

DDU·ll·5 4 1 
-DDU-l1-10 8 2 
DDU-11-20 16 4 
DDU·l1·25 20 5 

DDU-11-50 50 10 
DDU-11-75 75 15 
DDU-l1-100 100 20 
DDU·I1-150 150 30 

DDU-II-200 200 40 
DDU·ll·250 250 50 
DDU·l1-300 300 60 
DDU·l1·400 400 80 
DDU·l1·500 500 100 

Total Delay 
Part No. Delay Tap 

NS NS 

DDU·12·10 9 1 
DDU-12-20 18 2 
DDU-12-25 22.5 2.5 
DDU·12-40 36 4 

DDU·12-50 45 5 
DDU-12·75 75 7.5 
DDU-12-100 100 10 
DDU·12-150 150 15 

DDU-12-200 200 20 
DDU-12-250 250 25 
DDU·12-300 300 30 
DDU·12-400 400 40 

DDU·12-500 500 50 
DDU·12·750 750 75 
DDU-12·1000 1000 100 
DDU·12-1500 1500 150 

Delay Total 
Part No. Increment Delay 

NS NS 

DDU-18·4 .5 3.5 
DDU-18-8 1 7.0 
DDU·18·12 1.5 10.5 
DDU-18·16 2 16 
DDU-18·20 2.5 20 

DDU·18·24 3 24 
DDU·18·32 4 32 

. DDU-18-40 5 40 
DDU-18-48 6 48 

DDU-18·56 7 56 
DDU-18-64 8 64 
DDU-18-72 9 72 
DDU-18-80 10 80 

DDU·18·100 12.5 100 
DElU·18-120 15 120 
DDU·18·160 20 160 
DDU·18·200 25 ~oo 

10 

v" 
o 
8 

IN 

GRD 

Tap # 1 2 3 4 5 

Pin # 15 3 14 4 13 

r--
I 0 

I , 
I 
I 

I 
I 
I 
I 

1 16 
L _________ ..J 

Tap It 1 2 3 4 6 7 8 9 10 

Pm /I 31 3 30 4 29 23 11 22 12 21 

GRD 
o~-+-----------

1 9 24 32 L _____ - _ - -

VEE 

IN 

Output # 1 2 3 4 5 6 7 8 

Pin# 3 4 5 8 9 10 11 12 

r------ - ---- - - - -- -
I 9' l~ l , 
I 
I 

~ I I 
DELAY NETWORK 2. 

I 
v 

---, 
I 
I 
I 
I 
I 
I 
I 
I 
I I l ~ GRO ' 1,61 : 

7,13,191 I L ________________________ ~ 
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2350 DELAY LINES 

·w..:n. delaY' devices New Dimensions in De/ay Line Techniques 

ACTIVE DELAY LINES (1 OKH:ECL LOGIC) 
Programmable Delay Lines (3-8 BIT) 

Specifications: 
• Input signal requirement: ECl logic 
• Output fan-out: ECl loads 
• Delay variation: Monotonic in one direction 

• Propagation delay: 
Address to output = 3.6 NS Iyp 
Enable to output = 1.7 NSlyp' 

• Power dissipation: see Table 2 
• Supply Yoltage: -5Vdc ± 5% 
• Operating Temperature: 0-7O"C • Programmed delaNolerance: ±5% or 1 NS 

whichever is greater • Temperature Coefficient: 1 00 PPMf'C 
• Inherent delay: see TaOie 2 

Series PDU·108H 
r ADDRESS l 

1 2 3 

2 
.... ' ,--

v" _---'8~'--.r---L-..L1 
n..-~.--r- OUT ,. ---",+' ---I 

1,161 
GRD'--"-"r-~ __ . __ -.J , 

L _____________ J 

fI~ :: so \I 
(ND •• ftC'udll(l,nllde 

''''mod"le. 

Series PDU-1016H 

r-
&16

1 

~ou, 
I 

C.RD~_ I 
I I 
I I L _____________ .J 

Series PDU·10256H • 

PDU-l0SH-.5 
PDU-l0SH-l 
PDU-l0SH-2 
PDU-l0SH-3 
PDU-l0SH·4 
PDlYl0SH-5 
PDU-l0SH'6 

PDU·l0SH·7 
PDU-l0SH-S 
PDU-l0SH-9 
PDU-l0SH'10 
PDU-l0SH'12 
PDU'10SH-15 

PDU-l0SH'20 
PDU-l0SH'25 
PDU'10SH-30 
PD U·l OS H-35 
PDU-l OS H·40 
PDU-l OS H·45 

PDU-l0SH'50 

r--
vue 8162'1 

" 
I 

I 

DELAY 
NETWORK 

I I L ___ -, _________ .J 

Table 1 
Delay 

Part Numbers Increment 

PDU-l016H-.5 PDU-l0256H-.5 .5 NS 
PDU-l016H-l PDU-l0256H-l 1 NS 
PDU·l016H·2 PDU-l0256H-2 2 NS 
PDU·l016H·3 PDU-l0256H-3 3 NS 
PDU·l016H·4 PDU-l0256H-4 '4 NS 
PDU-l016H-5 PDU-l 0256 H-5 5 NS 
PDU'1016H-6 PDU·l0256H·6 6 NS 

PDU'1016H-7 PDU-l0256H-7 7 NS 
PDU··1016H-S PDU'10256H-S 8 NS 
PDU'1016H-9 PDlYl0256H·9 9 NS 
PDU'1016H-l0 PDU·l0256H·l0 10 NS 
PDU-l016H-12 12 NS 
PDU-l016H-15 15 NS 

PDU·l016H·20 20 NS 
PDU-l016H-25 25 NS 
PDU-l016H-30 30 NS 
PDU-l016H-35 35 NS 
PDU·l016H·40 40 NS 
PDU·l016H·45 45 NS 

PDU·l016H·50 50 NS 
PDU·l016H·60 60 NS 
PDU'1016H-SO SO NS 
PDU·l016H-l00 100 NS 

Series 

PDU·l0SH 
PDU·l016H 
PDU-l032H 
PDU-l064H 
PDU·l0256H 

Table 2 

Power Inherent 
Dissipation Dalay 

290MW 2.S NS 
615MW 5.5 NS 
615MW 5.5 NS 
925MW 12 NS 
925MW 12 NS 
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2350 DELAY LINES 

~ta delay devices New Dimensions in Delay Line Techniques 

ACTIVE DELAY LINES 
5 Taps 
Specifications: 

• No. Taps: 5 equally spaced laps. 
• Total delay tolerance: 5% or 2 NS whichever is grealer. 
• Rise-time: 8 NS lyPo 
• Temperature coefficient: 300 PPWG. 
• Temperature range: O°C 10 + 70°C. 
• Supply Yoltage: 5 Vdc± 5%. 

(H-CMOS) 

• Logic 1 output: 4.5V. 
• Logic 0 output: 0.1 V. 
• Input current: 1 p'a mal< 
• Supply current: 

IccH = 5 MA 
ICCL = 20p.a 

• Logic 1 Input: 3.2V. • Fan-out: 10 LSTTL loads min. 
• Logic 0 Input: .9V. 

Series DDU-4C, 
DDU-66C, SMD-99C 

Tap # 1 2 3 4 

Pm # 12 4 10 6 

" ,--
Vee 0--,.--00 

5 

8 

G I 

Series DDU-8C 

8 
Vee 0 

L __________ ...I 

,
I K 

Tap # 1 2 3 4 

Pin # 7 2 6 3 

5 

5 

IN Q----:---c.;>---' 

4 R I 
G o--....,L-------_--'-_--_--_~ J 

Series DDU-222C 

1 

Vee 0 

IN 

8 
G 

DDU-SC-5050 
DDU-BC-5060 
DDU-BC-5075 
DDU-BC-5100 

DDU-8C-5125 
DDU-SC-5150 
DDU-SC-5175 
DDU-SC-5200 
DDU-SC-5250 

, 
I 

K 

Tap # 1 2 3 4 

Pin # 3 4 5 6 

5 

R I 

L- -- - -- ___ J 

Part Numbers 

DDU-4C-5050 DDU-66C-50 SMD-99C-5050 
DDU-4C-5060 DDU-66C-60 SMD-99C-5060 
DDU-4C-5075 DDU-66C-75 SMD-99C-5075 
DDU-4C-51oo DDU-66C-1oo SMD-99C-5100 

DDU-4C-5125 DDU-66C-125 SMD-99C-5125 
DDU-4C-5150 DDU-66C-150 SMD-99C-5150 
DDU-4C-5175 DDU-66C-175 SMD-99C-5175 
DDU-4C~5200 DDU-66C-2oo SMD-99C-52oo 
DDU-4C-5250 DDU-66C-250 SMD-99C-5250 

Total 
Delay 
(NS) 

DDU-222C-50 50 
DDU-222C-60 60 
DDU-222C-75 75 
DDU-222C-100 100 

DDU-222C-125 125 
DDU-222C-150 150 
DDU-222C-175 175 
DDU-222C-2oo 200 
DDU-222C-250 250 
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2350 

PASSIVE DELAY LINES 
Series 1505 

Specilications: 
.5 Equal tapa 
• Meats or exceeds: MIL-O-23859C 
• Oper.tlng temperature range: -55°C to + 125°C 
• Storage tam perature range: -55°C to + 12SoC 
• Temperatute coefficient: 100 PPMrC 
• Dielectric breakdown: SO Vdc. 
• Epoxy encapsulated 
• Maximum distortion@ output: 10% 

Part No. 

1S05-A 
IS05-10A 
IS0S'20A 
IS0S-30A 
150S·40A 
IS0S-S0A 
IS0S-60A 
IS0S-70A 
IS0S'80A 
IS0S·90A 
150S-100A 

1505-5B 
150S-10B 
1505-20B 
1505-30B 
1505-40B 
1505-50B 
IS05·60B 
1505-75B 
1505-100B 

1505-30C 
1505-50C 
1505-60C 
1505-100C 

IS0S-S0G 
1 SOS-1OOG' 
IS0S-200G 
IS0S'300G 

Total Delay 
(NS) 

S 
10 
20 
30 
40 
SO 
60 
70 
80 
90 

100 

S 
10 
20 
30 
40 
50 
60 
7S 

100 

30 
50 
60 

100 

SO 
100 
200 
300 

(3) (4) (5) 

2 3 

Imp. 
11 

SO 
SO 
50 
SO 
SO 
50 
50 
50 
SO 
SO 
50 

100 
100 
100 
100 
100 
100 
100 
100 
100 

200 
200 
200 
200 

SOo 
SOD 
SOO 
SOD 

(6) 

4 

~~'!ii 
GND 01 1 1· 1 J T 
(1) 

Series 1514 
Specifications: 
• Meets or exceeds: MIL-D-23859C. 
• Operating temperature: -55"C to + 12S ·C. 
• Storage temperature: -5S C to + 12S C. 
• Temperature coefficient: 100 PPM! C. 
• Dielectric breakdown: SO Vdc;. 
• Epoxy encapsulated. 
• Distortion @ output: 10% max. 
• Ris .. time: 1 NS or 20% of TO 

(whichever is greater). 
• Delay tolerance: S% or 1 NS 

whichever is greater. 

Dola, Imp. 
Part No. Cnol n Part No. 

1514-2.5A 2.5 SO 1514-3.5Y 
1514-5A 5 SO 1514-7.5Y 
1S14-1OA 10 SO 1514-15Y 
1514-15A 15 SO 1514-22.5Y 
1514-2OA 20 SO 1514-30V 
1514-25A 25 SO 1514·37.5Y 
1514-3OA 30 SO 1514-45Y 
1514-4OA 40 SO 1514·60V 
1514-SOA 50 SO· 1514-75Y " 
1514-8OA 60 SO 1514-90V 
1514-7OA 70 SO 1514-105Y 
1514-BOA ao SO 1514-120Y 
1514-9OA 90 SO 1514-135V 
1514-100A 100 SO 1514-150Y 

Dol., 
cno) 

3.5 
7.5 

15 
22.5 
30 
37.5 
45 
60 
75 
90 

105 
120 
135 
150 

Imp. 

75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 

DELAY LINES , ( 

Ne~ Dimensions in Delay Line Techniques 

(SIP-nPE) 

Delay 
Part No. cno) 

1514-58 5 
1514-108 10 
1514-208 20 
1514-308 30 
1514-408 40 
1514-508 SO 
1514-608 60 
1514-808 60 
1514-1008 100 
1514-1208 120 
1514-1408 140 
1514-1508 lSO 

Series 1507 
Specifications: 

.10 Equaltapa , 
• Meets or exceeds: MIL-D-238S9C 
• Operating temperature range: -55 C to +12SoC 
• Storage temperature range: -SSoC to + 12SoC 
• Temparature coefficient 100 PPMf'C 
• Dielactric breakdown: SO Vdc 
• Epoxy encapsulated 
• Maximum dlstortlon@ output: 10% 

Total Delay Imp. 
Part No. (NS) 11 

IS07-20A 20 SO 
IS07-40A 40 50 
IS07-S0A 50 SO 
IS07-100A 100 50 
1507-1S0A ISO 50 
1507-200A 200 50 

IS07,20B 20 100 
1507-S0B SO 100 
1507-100B 100 100 
IS07-200B 200 100 
1507-2S0B 2S0 100 

1507-20C 20 200 
1507-S0C SO 200 
1507-100C 100 200 
IS07-200C 200 200 

1507-S0G SO SOD 
1507-100G 100 500 
IS07-200G 200 500 
IS07-300G 300 500 
IS07-500G 500 SOO 

(4) (5) (6) (7) (8) (9) (10) (11) (12) 
123456789 

IN 
(3) 

~"",-I./V"-'"""-rnur,,,,V>J.fV"ur<'L,,,",,.fY'--" OUT 

GNoJTTTTTT TIl 
(1) 

(13) 

To GND 
(14) 

n-~nr~~rr~~~~~-r~JY~~~~--nOUT 

(7) 

Imp. DeilY Imp. 
n hrt No. Cno) " 

100 1514-5OD SO 2SO 
100 1514-700 70 250 
100 1514-120D 120 250 
100 1514-130D 130 250 
100 1514-1500 lSO 250 
100 1514-1700 170 250 
100 1514-2700 270 250 
100 

1514-7OE 70 300 
100 
100 

1514-14OE 140 300 

100 1514-4SG 45 500 
100 1514-SOG SO 500 

1514-8OG 60 500 
1514-1000 100 500 
1514-19OG 190 500 
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2350 DELAY LINES 

W~ delay devices New Dimensions in Delay Line Techniques 

DIp· YAPPED DELAY LINES 
SERIES 1517 
5 Taps 

Specifications 
• Delay accuracy: ± 5% 

(others on request). 

• No. taps: 5 Equally spaced 
• Taps accuracy: ± 5% of tap delay. 
• Impedance tolerance: ± 1 O%.(others on request). 

• Rise-Time: 30% of time delay. 
• Withstanding voltage: 50 Vdc. Min. 
• Temperature coefficient: 100 PPMrC. 
• Environment: Meets or exceeds MIL-D-23859C. 

Part No. 

1517-10A 
1517-15A 
1517-20A 
1517-30A 

1517-40A 
1517-58 
1517-108 
1517-158 

1517-208 
1517·258 
1517-308 
1517-408 

1517-508 
1517-B08 
1517-758 
1517-10C 

1517-20C 
1517-30C 
1517·40C 
1517·50C 

1517·60C 
1517·BOC 
1517·90C 
1517·120C 

1517·150C 
1517·250 
1517·370 
1517·50D 

1517·BOO 
1517·750 
1517·1000 

I ~~~~~~:I L~d Material: 
Nickel-iron alloy 42 
TIN PLATE I 8 9 10 11 12 13 14 : 

f--~~.780 MAX .. ---1 rM~~~ 

'~n~ I-rrrr"""'''''''''''-rl ± .01f; LL 

J I :Js .010 
TYP. ± .002 

* .070 

Total 
Delay 
(NS) 

10 
15 
20 
30 

40 
5 

10 
15 

20 
25 
30 
40 

50 
60 
75 
10 

20 
30 
40 
50 

60 
BO 
90 

120 

150 
25 
37 
50 

60 
75 

100 

+ I MAX. .300 
6~:1~:~;,-- ~ ±.OOS -

each .100.:t.Ol0. 
Non·Cumulatlve. 

13 3 11 5 

"~ ,!l!ltl,!' J, 
_ (GRDI 

TAps· CONNECTION 

Imp. Rdc. 
(n) (H) Part No. 

50 O.B 1517-1500 
50 0.6 1517-15E 
50 0.7 1517-30E 
50 G.7 1517·50E 

50 0.9 1517-60E 
100 0.5 1517·75E 
100 0.7 1517-90E 
100 0.7 1517-120E 

100 0.9 1517-130E 
100 1.0 1517·1BOE 
100 1.5 1517·220E 
100 1.B 1517·20F 

100 2.0 1517·40F 
100 2.0 1517·BOF 
100 2.5 1517·BOF 
200 1.5 1517·100F 

200 2.0 1517·120F 
200 2.5 1517·160F 
200 3.0 1517·180F 
200 3.0 1517·240F 

200 3.5 1517-300F 
200 3.5 1517·25G 
200 5.0 1517·50G 
200 5.0 1517·75G 

200 8.0 1517·100G 
250 2.5 1517·125G 
250 3.0 1517·150G 
250 3.5 1517·200G 

250 4.0 1517·225G 
250 / 4.0 1517·300G 
250 5.0 

Total 
Delay 
(NS) 

150 
15 
30 
50 

BO 
75 
90 

120 

130 
lBO 
220 

20 

40 
60 
80 

100 

120 
lBO 
180 
240 

300 
25 
50 
75 

100 
125 
150 
200 

225 
300 

Imp. 
(n) 

250 
300 
300 
300 

300 
300 
300 
300 

300 
300 
300 
400 

400 
400 
400 
400 

4PO 
400 
400 
400 

400 
500 
500 
500 

500 
500 
500 
500 

500 
500 

Rdc. 
(H) 

- 8.5 
2.5 
3.0 
4.0 

4.0 
4.5 
5.5 
8.0 

9.0 
11.0 
13.0 

4.5 

5.0 
5.0 
8.0 
9.0 

10.0 
13.0 
14.0 
19.0 

23.0 
3.0 
5.0 
8.0 

15.0 
9.0 

13.0 
21.0 

23.0 
29.0 

SERIES 1519 
10 Taps 

Specifications 
• Delay Accuracy: ± 5% : ' i I I ' 

(others on request) 

• No. taps: 10 Equally spaced taps. 
• Taps accuracy: ± 5% of tap delay. 
• Impedance tolerance: ± 10% (others on request). 

• Rise-Time: 20% of time delay. 
• Withstanding voltage: 50 Vdc. Min. 
• Temperature coefficient: 100 PPMrC. 
• Environment: Meets or exceeds MIL·D·23859C. 

8765432 1 

l=====:=O! LEAD Malerial 
Nickel-iron alloy 42 

9 10 11 12 13 14 15 16 TIN PLATE 

J,--900 MAX---.j f~:j 

IWwWJT'~ M~±"'" _ 3:. 
.010 

01~~ ~ ~ 070 '.002 
TYP. ~ .700±;010 ~ MAX ~_.300 -../ 

7 Equal spaces •• 005 
each.l00±.010. 
Non-Accumulative. 

lS 2 14 3 13 4 12 5 11 

~ 
,M h..'" 

. _ (GRD) 

Total Imp. Rde. Total Imp. Part No. Oelar Parl No. Delay 
(NS (ll) (ll) (NSI (ll) 

1519·20A 20 50 1.0 1519·2000 200 250 
1519·25A 25 50 1.0 1519·2250 225 250 
1519·30A 30 50 1.2 1519·3000 300 250 
1519-40A 40 50 1.5 1519-3750 ~75 250 
1519·45A 45 50 1.5 1519-5000 500 250 

1519·50A 50 50 1.5 1519·30E 30 300 
1519-60A BO 50 1.5 1519·60E BO 300 
1519-75A 75 50 1.8 1519·90E 90 300 
1519-100A 100 50 2.0 1519·120E 120 300 
1519-108 10 100 1.0 1519-150E 150 30e 

1519-208 20 100 1.5 1519-1BOE 180 300 
1519·308 30 100 1.5 1519-240E 240 300 
1519·408 40 100 1.B 1519·270E 270 300 
1519-508 50 100 2.0 1519·3BOE 360 300 
1519·B08 BO 100 3.0 1519-450E 450 300 

1519·808 80 100 3.5 1519-BOOE BOO 300 
1519·908 90 100 3.5 1519-40F 40 400 
1519-1008 100 100 4.0 1519-BOF 80 400 
1519-1208 120 100 4.0 1519·120F 120 400 
1519-1508 150 100 5.0 1519-1BOF lBO 400 

1519·2008 200 100 6.0 1519-200F 200 400 
1519·2508 250 100 7.0 1519·240F 240 400 
1519·20C 20 200 3.0 1519·320F 320 400 
1519·40C 40 200 4.0 1519-3BOF 3BO 400 
1519-60C 60 200 4.5 1519-4BOF 4BO 400 

1519-BOC BO 200 5.5 1519·600F 600 400 
1519·100C 100 200 B.O 1519-BOOF BOO 400 
1519·120C 120 200 6.5 1519·50G 50 500 
1519·1BOC lBO 200 7.0 1519·100G 100 500 
1519·180C lBO 200 B.5 1519·150G 150 500 

1519·200C 200 200 9.0 1519·200G 200 500 
1519-240C 240 200 9.5 1519·250G 250 500 
1519·300C 300 200 16.0 1519·300G 300 500 
1519·400C 400 200 lB.O 1519·400G 400 500 
1519·500 50 250 5.5 1519·450G 450 500 

1519-750 75 250 B.O 1519·500G 500 500 
1519·1000 100 250 7.0 1519·600G 600 500 
1519·1250 125 250 B.O 1m:~~~8G 750 500 
1519·1500 150 250 B.5 1000 500 

2350 

Rde. 
(n) 

10.0 
11.0 
17.0 
20.0 
24.0 

5.0 
6.0 
7.0 
B.O 
9.0 

11.0 
16.0 
18.0 
21.0 
25.0 

40.0 
6.5 
9.0 
9.0 

lB.O 

lB.O 
20.0 
2B.0 
2B.0 
3B.0 

45.0 
40.0 

6.0 
10.0 
16.0 

30.0 
18.0 
26.0 
42.0 
45.0 

55.0 
5B.0 
50.0 
65.0 

DATA DELAY DEVICES • 3 Mt. Prospect Avenue, Clifton, New Jersey 07013. (201) 773-2299 • FAX (201) 773-9672 
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2350 DELAY LINES 

W":a delay devices 

DIp· TAPPED DELAY LINES 

SERIES 2214 
20 Taps 

Specifications 
• 20 Equally spaced taps. 
• Td/Tr = 10/1. 
• Delay tolerance: ± 5% or 1 NS whichever is greater. 
• Tap tolerance: ± !)% or 1 NS whichever is greater. 
• Temperature coefficient: 100 PPMI"C. 
• Temperature range: -55'C to +125'C. 
• Dielectric breakdown: 50 Vdc. 
• Meets or exceeds MIL·O·23859C. 
• Epoxy encapsulated. 

New Dimensions in Delay Line Techniques 

CONTINUOUSLY VARIABLE DELAY UNES 

SERIES 1503 
Specifications 
• Continuously variable delay. 
• Multi-turn adjusting screw 

(40 turns approx.J . 
• Temperature coefficient: 

100 PPMrc. 

• Rise-time: 20% of time delay. 
• Flat leads (.020 x .010). 
• Withstanding voltage: 50 Vdc. 
• Resolution: .12 NS approx. 

f..--1310-. ~ 
.312 
_L T I-R 
.150.oj _ 1.000 

.40 

I 

-.Jo -lrO--:1-----:3~ .3&' 
_~. 02 4Ji! 

"L.;oo 

Part 
No. 

Td Imp. Rdc Part Td 
INS) In) In) . No. INS) 

1503-15A15 50 .7 1503-100B 100 
1503-25A 25 50 .8 1503-120B 120 
1503-30A 30 50 1.0 1503-160B 160 

Imp. 
In) 

Rdc 
(U) 

t-------.------.----=---,-------.------__ m~:~~~ g~ ~~ U m~:~~gB 2g~ 

100 
100 
100 
100 
200 

6.0 
8.0 

10.0 
14.0 
4.0 

~---~-~--4_---_*----~--~ 

1503-60A 60 50 2.0 1503-60C 60 
1503-80A 80 50 3.0 1503-100C 100 
1503-100A 100 50 3.5 1503-20D 20 
1503-15B 15 100 1.0 1503-20E 20 
1503-30B 30 100 2.0 1503-30F 30 

1503-50B 50 100 3.0 1503-25G 25 
t-----4_----+-----+-----~----.1503-60B 60 100 4.0 1503-40H 40 

1503-80B 80 100 G.O 

SERIES 1509 
Specifications 
• Low cost unit. 
• Fits standard DIP sockets. 
• Continuously variable. 

200 
200 
250 
300 
350 

400 
500 

8.0 
14.0 
5.0 
5.0 
8.0 

8.0 
12.0 

• 20 Turns approx. 
.• Resolution - .15 NS. 
• Withstanding voltage -

100 Vdc. 

• Temperature coefficient -
200 PPM/oC. 

• Flat leads (.020 x .010). 

~~R , 'r ,0 (T r" .300 .460 (j)-~ 
---1- 01 30 ---L.. j T 

f---.so--j t::Oiil ,t----® 

Part Td Impedance TR Rdc 
No. (NS) In) (NS) In) 

1509-05B 5 100 3 .4 
1509-20C 20 200 8 1.0 
1509-30F 30 400 10 7.0 
1509-40H 40 500 15 13.0 

2350 

DATA DELAY DEVICES. 3 MI. Prospecl Avenue, Clifton, New Jersey 07013 • (201) 773-2299 • FAX (201) 773-9672 
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2350 DELAY LINES 

ELMEC FIXED DELAY LINES 

FDe SERIES-ULTRA HIGH-SPEED FIXED DELAY LINES 
COMMON SPECIFICATIONS 

• Distortion of waveform: 
(Dver-shoot/pre-shoot) 

under ± 20% 

• Delay time temperature coeHicient: ± 100ppm/oe 

• Insulation resistance: DC SOV, 100M n 
• Durable voltage: DC 50V, 1 minute 

• Operating temperature range: -10°C - + BOoe 

• Storage temperature range: - 40°C - + 120°C 

50n ± 10% 

100n ± 10% 

EXTERNAL DIMENSIONS AND 
PIN CONFIGURATION 
Unit: inch 

0.488 MAX 

! i 
tD 
M 

6 

, , ~ 
iii 

b.2 
6 

OD2J:O 

OltD.Q! 4 OliO·DD4 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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2350 DELAY LINES 

ELMEC FIXED DELAY LINES 

FDD SERIES-ULTRA HIGH-SPEED FIXED DELAY LINES 

COMMON SPECIFICATIONS 

• Distortion of waveform: 
(Dver-shootlpre-shoot) 

under ± 20% 

• Delay time temperature coefflcient: - 400 ± 200ppm/oC 

• Insulation resistance: DC 50V, 100Mg 

• Durable voltage: DC 5OV, 1 minute 

• Operating temperature range: 

• Storage temperature range: 

SPECIFICATIONS 

500 ± 10% 

1000 ± 100/0 

EXTERNAL DIMENSIONS AND 
PIN CONFIGURATION 
Unit: inch 

a. ....... 

_&00II1 .. I. Iu...t. QJ 10m. 
I I 3 'M _ our 

I 
5 

i .. .I_Z 

A·1550 For manufacturers' sales offices, see yellow pages " 
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2350 DELAY LINES 

ELMEC FIXED DELAY LINES 

FDE SERIES-VERY HIGH-SPEED FIXED DELAY LINES 
COMMON SPECIFICATIONS 

• Distortion of waveform: 

• Insulation resistance: 

• Durable voltage: 

• Operating temperature range: 

• Storage temperature range: 

SPECIFICATIONS 

Part Number Impedance 

FOE 0505 
FOE 1005 
FOE 1505 
FOE 2005 
FOE 2505 

50n ± 10% 
FOE 3005 
FOE 3505 
FOE 4005 
FOE 4505 
FDE 5005 

EXTERNAL DIMENSIONS AND 
PIN CONFIGURATION 

Over-shooUpre-shoot 
under ± 20o/a 

Unit: inch 
o 287HAX 

DC 50V, 100MO 

DC 5OV, 1 minute 
I 

, 
I , 12 

O.02 • .DD2 " GHO 

0.1.-

Delay Time Rise Time -3dB 
(20% - 80%) Pass Band 

0.5 ns ± 0.25 ns 400 ps or less 1 GHz or more 
1.0 ns ± 0.25 ns 400 ps or less 900 MHz or more 
1.5 ns ± 0.25 ns 500 ps or less 800 MHz or more 
2.0 ns ± 0.25 ns 500 ps or less 700 MHz or more 
2.5 ns ± 0.25 ns 600 ps or less 600 MHz or more 
3.0 ns ± 0.25 ns 600 ps or less 600 MHz or more 
3.5 ns ± 0.25 ns 800 ps or less 400 MHz or more 
4.0 ns ± 0.30 ns 800 ps or less 400 MHz or more 
4.5 ns ± 0.35 ns 1000 ps or less 300 MHz or more 
5.0 ns ± 0.40 ns 1000 ps or less 300 MHz or more 

x « 
>: 

'" .... 
N 
.,; 

I 
I 
, 3 
OUT ;;!; 

>: 
O.1 • ..GI.M : 

~ 

Temperature 
Coefficient 

-400 ± 100 
ppm/oC 

-400 ± 200 . 
ppm/oC 

FDF SERIES-VERY HIGH-SPEED FIXED DELAY LINES 

COMMON SPECIFICATIONS 

• Distortion of waveform: 

• Delay time temp. coenicient: 

• Insulation resistance: 

• Durable voltage: 

• Operating temperature range: 

• Storage temperature range: 

Over-shooUpre-shoot 
under ± 200/0 

- 400 ± 200 ppm/oC 

DC 50V, 100MO 

DC 50V, 1 minute 

EXTERNAL DIMENSIONS AND 
PIN CONFIGURATION 
Unit: inch 

o 287HAX 

x « 
>: 
!P 
~ 

I 

! 
., 12 ·3 

" GHO OUT 
~ 0.02· .... 
co 

O.1.AICN O.1 • .GIM ~ 
.,; 

SPECIFICATIONS Delay Time Temperature Coefficient: - 400 ± 200 ppm/oC 

Part Number Impedance Delay Time Rise Time -3dB 
(20% - 80%) Pass Band 

FOF5505 5.5 ns ± 0.40 ns 1.2 ns or less 200 MHz or more 
6.0 ns ± 0.45 ns 1.2 ns or less 200 MHz or more 

50n ± 10% 
6.5 ns ± 0.50 ns 1.4 ns or less 200 MHz or more 
7.0 ns ± 0.50 ns 1.4 ns or less 200 MHz or more 

EEM 1991 For manufacturers' sales offices. see yellow pages 
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2350 DELAY LINES 2350 

ELMEC FIXED DELAY LINES 

FDRSERIES 
, ULTRA HIGH-SPEED SURFACE MOUNT FIXED DELAY LINES 
COMMON SPECIFICATIONS EXTERNAL DIMENSIONS AND 

PIN CONFIGURATION I 

~a-~!ta 
, • Distortion of waveform: under ± 201/. 

(Over-shooUpre-shoot) 
Unit: inch 

• Applied voltage: DC 50V at maximum 

• Operating temperature range: -10°C to + SO°C 

• Storage temperature range: - 40°C to + 120°C 

• Delay time temperature coefficient: ± 100 ppm/oC 

It ."-DOI IL~ 
- ~"I 

i~ 

[ I l~ 
I ~... II~"" 

FDY SERIES-ULTRA HIGH-SPEED FIXED DELAY LINES 
• Standard 16-pin DIP equivalent package 
• Impedance: 50n ± 101/0 
• Distortion of waveform: under ± 208fa 

(over-shooUpre-shoot) 
• DC maximum voltage: 
• Temperature coefficient: 
• Operating temperature: 
• Storage temperature 

DC SOV max. 
within ± 100 ppm/oC 

-10°C to + SO°C 
- 40°C to + 120°C 

Note: lA)'FDY 0005 Is only used In case of the combined application with VDK 2010. 
B) The delay time of the FDY type represents a value with 130ps of the FDY 0005 delay time added 

In consideration of the use Of FDY combined with VDK 2010. This addition is not a problem for 
ordinary use of FDY as a fixed delay line. 

FDS SERIES-HIGH-SPEED FIXED DELAV LINES 
• Slandard 16-pln DIP equivalent package 
• Rise time: (1)* 108fa-90IfD, (2) *208ft-SODfD 
• Distortion of waveform: under ± 208ft 

(over-shooUpre-shool) 
• DC maximum voltage: 
• Operating temperature: 
.• Storage temperature: 

DC 50V max. 
-10°C to + SOoC 

- 40°C to + 120°C 

FDY, FDS TYPE EXTERNAL DIMENSIONS 
lMlt :Inctt 

A~D ~IN CONFIGURATION' t, . I . it Unit: Inch -_. 

a!~:ction ~",u'!M!I 

. , 
.' 

For mE¥lufacturers"Sales offices, see yellow pages 

-400±200 
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, 2350 DELAY LINES 

ELMEC VARIABLE DELAY LINES 

SOU SERIES 
ULTRA HIGH-SPEED DIGITAL VARIABLE DELAY LINES 
COMMON SPECIFICATIONS 

• Step accuracy: 50ps ± 25ps 

• IN/OUT impedance: 50 0 ± 10% 

• Distortion of waveform: Over·shootlPre-shoot 
under ± 10% 

• Insulation Resistance: DC 5OV, 100M 0 

• Durable votage: 

• Operating temperature range: 

• Storage temperature range: 

SPECIFICATIONS 

DC 50V, 1 minute 

-10°C - + 80°C 

- 40°C - + 120°C 

EXTERNAL DIMENSIONS AND 
PIN CONFIGURATION 
Unit: inch 

SOU 4050 

SOU 5050 
~~BBIBB ~D 
( I ,IJ 

-2350 

1GHz or more 400ps or less 

LOGIC 1: SW ON LOGIC 0: SW OFF 

'There is no SW. on SOU 4050 

For' rpanufacturers' sales offices, see yellow pages 



2350 QELAYLINES 2350 

ELMEC VARIABLE DELAY LINES 

aDG SERIES-VOLTAGE-CONTROL VARIABLE DELAY LINES 
COMMON SPECIFICATIONS 

• Variable range of analog Yoltage: • Delay time change by tempe""ure rise: 
OV (delay time max.) to -10V (delay time min.) . Less than Sps/°C (2S0C to 4S0C) , 

• Rise time, fall time: 

• Supply Yoltage: 

• Power consumption: 

ECl 10KH compatible 

-4.SV - -S.7V 
-2V ± S% 

- 2V: 6SmA typical 
- 5V: 20mA typical 

+ 1SV: SmA typical 
-1SV: 10mA typical 

• Operating temperature: 

• Storage temperature: 

EXTERNAL DIMENSIONS AND 
PIN CONFIGURATION 
Unit: inch 

'-I 

VDJ 1010-ULTRA HIGH-SPEED VARIABLE DELAY LINES 
COMMON SPECIFICATIONS 

• DC max. voltage: DC 2.SV max. constantly 

• - 3dB band width: 1 GHz or more 

• Residual delay time: 230ps max. at the minimum 
point within the variable range. 

• Distortion of waveform: under ± 200ID 
(Over·shooUpre·shoot) 

• Delay time temp. coefficient: 

• Operating temperature range: 

• Storage temperature range: 

± 100ppm/oC 

-10° to + BO°C 

- 40°C to + 120°C 

OUTER DIMENSIONS AND 
PIN ARRANGEMENT 
Unit: inch 

Ullit : Inch 

A·1554 For manufacturers' sales offices, see yellow pages 

-10°C to + 60°C 

- 40°C to 120°C 

Un,.: Inch 
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2350 DELAY LINES 

ELMEC VARIABLE DELAY LINES 

VDK SERIES-ULTRA HIGH-SPEED VARIABLE DELAY LINES 
COMMON SPECIFICATIONS 

• Standard 16-pin DIP equivalent package 

• 40 settings in equal delay increments 

• Simple, quick time delay adjustments 

• Band width (- 3dB): 800MHz min. 

• Residual delay time: 220ps max. at the minimum point 
within the variable range. 

• Distortion of waveform: 
(Over-shoot/pre-shoot) 

• DC maximum voltage: 

• Temperature coefficient: 

• Operating temperature range: 

• Storage temperature range: 

under ± 20% 

DC 2.5V max. 

within ± 100ppm/oC 

-10°C to + 80°C 

-40°C to + 120°C 

EXTERNAL DIMENSIONS AND 
PIN CONFIGURATION 
Unit: inch 

Knob (aQjUSllng 1001) 
available 

Oirac:lion 
Mark 

Dimension. wllh pl .. tle cap 

VDS SERIES-HIGH-SPEED VARIABLE DELAY LINES 
COMMON SPECIFICATIONS 

2350 

• Standard l6-PIN DIP equivalent package • Distortion of waveform: under ± 20% 
*External dimension and PIN configuration is same as 
VDKtype 

• 40 delay increment settings with 20 delay line sections 

• Simple, quick time delay adjustments 

• Rise time: (B) * 20%-80%, (C) * 10%-90% 

• Residual time delay: 450ps max. at the minimum point 
within the variable range. 

(A)' VDS has ahemale increments 011.75% and 3.25%. 

(Over-shootlpre-shoot) 

• Operating temperature range: -10°C to + 80°C 

• Storage temperature: - 40°C to + 120°C 

For manufacturers' sales offices, see yellow pages 



2350 DELAY LINES 2350 

ELMEC PROGRAMMABLE DELAY LINES 

PDL6SERIES 
ULTRA HIGH-SPEED PROGRAMMABLE DELAY LINES 
COMMON SPECIFICATIONS 

• Guaranteed frequency for step accuracy: 80 MHz. 
• Number of steps: 
• VEE voltage: 

• Residual delay time: 
• Output rise time: 

64 steps 
-,4.5V - -5.7V 

(Standard Test Condition: - 5V) 
7nsMax. 

ECl 10 KH compatible 

SPECIFICATIONS lOGIC 1 : ECl (H) lEVEL lOGIC 0 : ECl (l) lEVEL 

STEP 
ADDRESS MRTNUMBER 

Do D 0. '0. D 10. PDL6050 PDL8100 PDL8125 PDL6500 
0 0 0 0 0 0 0 O(ps) O(ps) o (ps) O(ps) 
1 1 0 0 0 0 0 50 100 125 0.5 

2 0 1 0 0 0 0 100 200 250 1.0 

3 1 1 0 0 0 0 150 300 375 1.5 
4 0 0 1 0 0 0 200 400 500 2.0 

5 1 0 1 0 0 0 250 500 825 2.5 

6 0 1 1 0 0 0 300 600 750 3.0 

7 1 1 1 0 0 0 350 700 875 3.5 

61 1 0 1 1 1 1 3050 6100 7825 30.5 
62 0 1 1 1 1 1 3100 6200 7750 31.0 
63 1 1 1 1 1 1 ;l150±5% 6300±5% 7875±5% 31.5±5% 

Stepaccu~; ± 'kLSB 
uplO MHz 5Ops±25ps l00ps±5Ops 125ps±62.5ps 0.5ps ± O.25ns 

• 'Hlgher frequency IS available at WIder range of accuracy. For reference: ± 1 LSB at 150 MHz. 

PDE 6-BIT SERIES 

• Power consumption: 

• Delay time temperature coefficient: 
• Operating temperature range: 
• Storage temperature range: 

- 2V: 90mA (TYP) 
- 2V: 120mA (TYP) 

± 100pprnl°C 
-10°C - +60oC 

-40°C - +120°C 

EXTERNAL DIMENSION AND PIN CONFIGURATION 

NOTES 
• Be sure to adjust the delay time at the rtse portion of the output waveform. 
• The radiation plate is installed on the top surfac~ of the products. 
• Inputs and outputs are buffered at the ECl gate. 
• Be sure to use all the -2V's. 
• Be sure to terminate the input and address in accordance with the external impedance. 

STANDARD MEASUREMENT CONDITIONS 
• PW = 8ns • Clock frequency: 1 MHz 

ULTRA HIGH-SPEED PROGRAMMABLE DELAY LINES 
COMMON SPECIFICATIONS 

• Guaranteed frequency for step accuracy: 100MHz 
• Number of steps: 
• Supply voltage: 

• Residual delya time: 
• Output rise time: 

64 steps 
- 4.2V - - 5.2V 

-2V t 50fa 
6nst 1ns 

ECl 100K compatible 
logic 1; ECl (H) level, logiC 0: ECl (l) level 

• Power consumption: - 2V: 90mA typical 
- 5V: 170mA typical 

• Delay time temperature coefficient: t 100ppm/oe 
• Operating temperature range: -10 0 e to + 60 0 e 
• Storage temperature range: - 400 e to + 1200 e 

EXTERNAL DIMENSIONS AND 
PIN CONFIGURATION 
Unit: inch 

A·1556 For manufacturers' sales offices, see yellow pages EEM 1991 



2350 DELAY LINES 2350 

ELMEC PROGRAMMABLE DELAY LINES 

PDH 6-BIT SERIES 
ULTRA HIGH-SPEED PROGRAMMABLE DELAY LINES 
COMMON SPECIFICATIONS 

• Guaranteed frequency for Step accuracy: 80 MHz • Power consumption: 
• No. of steps: 64 steps - 2V: 90mA typical 

_ 4.5V - _ 5.7V - 5V: 120mA typical • Supply voltage 
_ 2V ± 5% • Delay time temperature coefficient: ± 100ppm/oC 

• Residual delay time: 7ns Max. • Operation temperature range: -10°C to &OoC 
• Output rise time: ECL 10KH compatible • Storage temperature range: - 40°C to 120°C 

SPECIFICATIONS lOGIC 1: ECl (H) level, lOGIC 0: ECl (l) level EXTERNAL DIMENSIONS AND 
PIN CONFIGURATION 
Unit: inch r-=-___ ~ __ -i.N 

g 

. .,. .Nt :: .', 

:0. D1 o. 1.0.. Oi D. poll_ mlftlt PUJf 8125 
M_ ... ->4 .. 0 ,0 0 ,0. 0 0 O(ps) O(ps) O(ps) O(ns) O(ns) 

.... 1:,. 1 0 0 0 0 0 50 100 125 0.2 0.5 
·,','2. Cf 1 0 fI 0, 0 100 200 250 0.4 1.0 

3 t 1 (} 0 0 0 150 300 375 0.6 1.5 
4 0 I) 1 0 0 0 200 400 500 0.8 2.0 

"'$ 1 0 1 0 0 0 250 500 625 1.0 2.5 
&. 0 1 1 I) 0 0 300 600 750 1.2 3.0 
7 1 1 .1 0 0 0 350 700 875 1.4 3,5 
.. (" 

. .. , 
;/&t:'j 1 ' 0 r t 1 1 3050 6100 7625 12.2 30.5 
iL6f; g 1 l' :t, • 1 : 1 3100 6200 7750 12.4 31.0 

6'3' 1 f ':'1" t . 1 'f 3150±5% 6300±5% 7875±5% 12.6±5% 31.5±5% 
SteP 1CCuracy:~ f 'tl2lSB up to till MHz 5Ops±25ps 100ps±50p! 125ps±62.5ps O.2ns±O,1ns O.5ns±O,25ns 

"HIgher frequency IS available at Wider range of accuracy. For reference ± 1 LSB at 150 MHz. 

PDH 4-BIT SERIES 
ULTRA HIGH-SPEED PROGRAMMABLE DELAY LINES 
COMMON SPECIFICATIONS 

• Guaranteed frequency for Step accuracy: 80 MHz • Power consumption: 

1.949 :to.OI2 

3231]0 27 ~6}5 21 W 
IlsJI.:'~kilioWIIIGll1 

it 
In 
~ 

• No of steps: 16 steps - 2V: 40 mA typical 

• Supply voltage _ 4.5V - - 5.7V - 5V: 85 mA typical 
_ 2V ± 5% • Delay time temperature coefficient: ± 100ppm/oC 

• Residual delay time: 4.5 nsMax. • Operation temperature range: -10°C to 60°C 
• Output rise time: ECL 10KH compatible • Storage temperature range: - 40°C to 120°C 

SPECIFICATIONS lOGIC 1: ECl (H) level, lOGIC 0: ECl (l) level 
EXTERNAL 
DIMENSIONS 
AND PIN 
CONFIGURATION 
Unit: inch 

For manufacturers' sales offices, see yellow pages 
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DELAY LINES 

ESC DELAY LINES - SINCE 1953 
THE FOLLOWING PAGES REPRESENT A MINIMUM 

VARIETY OF ESC'S CURRENTLY AVAILABLE DELAY LINES 

Most ESC DELAY LINES are available for MIL applications! 

TABLE OF CONTENTS 
SERIES FEATURES PAGE SERIES FEATURES 

NO. 

PASSIVE DELAY LINES 
DIP-14 10 Tap-14 Pin DIP A·1560 SAT-SBT Miniature Trimming-3 Pin Sil 
DIP-G14 10 Tap-Gull leads-SMD A·1559 Sll-7 5 Tap-7 Pin Sil 
DIP-16 10 Tap-16 Pin DIP A·1559 Sll-14 10 Tap-14 Pin Sil 
DIP-G16 10 Tap-16 Pin-Gull leads-SMD A·1561 JSA.JSB 10 Tap-J lead-SMD 
Mll-23 10 Tap-14 Pin to Mll-D-23859/23 A·1561 8A-8B 5 Tap-8 Pin DIP 
DIP24 20 Tap-24 Pin DIP A·1561 8GSA-8GSB Trimming-4 Pin-Gull leads-SMD 
DIP-G24 20 Tap-24 Pin-Gull leads-SMD 

ACTIVE DELAY LINES 
5 TAP DELAY LINES 

14T(C)(D) TTl-14 Pin Oil A·1562 14lT(C)(D) L.P. Schottky-14 Pin Oil 
14TD TTl-14 Pin DIP A·1565 14HT(C)(D) TTl-Hi-Performance-14 Pin Oil 
14TDl TTL-low-low Profile-14 Pin DIP A·1565 14HTD TTL-Hi-Performance-14 Pin DIP 
8T(C)(D) TTl-8Pin Oil A·1565 14HlT(C)(D) L.P. Schottky-Hi-Performance-14 Pin Oil 
8TD TTl-S Pin DIP A·1566 9T TTL-Very low Profile-Mil use 
8SGT TTl-8 Pin-Gull lead-SMD A·1566 9lT L.P. Schottky-Very low Profile-Mil use 
5T TTl-8 PinSll A·1570 16EC(C) ECl "10,000" 16 Pin Oil 
GSMT TTl-14 Pin-Gull lead-SMD A·1579 14CMOS HCMOS 14 Pin DIP 

~ 

JSMT TTl-14 Pin.J lead-SMD A·1579 14FT(D) TTl-FAST-14 Pin Oil 
JSMTC TTl-14 Pin.J-lead-SMD 

10 TAP DELAY LINES 

10T(C) TTl-14 Pin Oil A·1563 10SGT TTl-14 Pin-Gull leads-SMD 
10TD TTl-14 Pin DIP A·1564 10TCl TTl-14 Pin 

SINGLE OUTPUT DELAY LINES 

14G(C)(D) TTl-14 Pin Oil A·1566 9lG L.P. Shottky-low Profile 
9G TTL-low Profile-Mil use A·1567 8G(D) TTl-8Pin Oil 
5G TTl-3 PinSll A·1570 16EG(C) ECl-16 Pin Oil 
14lG(C)(D) L.p. Schottky-14 Pin Oil 

DUAL OUTPUT DELAY LINES 

14D(C)(D) TTl-14 Pin Oil A·1562 14lD(C)(D) L.p. Schottky-14 Pin Oil 
16ED(C) ECl-16 Pin Oil 

TRIPLE OUTPUT DELAY LINES 

14P(C)(D) TTl-14 Pin Oil A·1566 9lP TTL-low Power-Mil use 
14lP(C)(D) L.P. Schottky-14 Pin Oil A·1570 16EP(C) ECl-16 Pin Oil 
9P ,TTL-low Profile-Mil use 

MISCELLANEOUS 
24ECl ECl-S Tap "100k" 24 Pin Oil 

PROGRAMMABLE DELAY LINES 
PTT3(D)(C) TTl-3 Bit A·1571 PEC3(C) ECL-3 Bit "10,000" 
PTT4(C) TTl-4 Bit A·1571 PEC4(C) ECL-4 Bit "10,000" 
PTT6(C) TTl-6 Bit A·1571 PEC6(C) ECl-6 Bit "10,000" 

(D) Denotes availability in Auto-Insertable DIP package 
(C) Denotes availability for high temperature, Mil applications 

ESC ELECTRONICS CORP •• 534 BERGEN BOULEVARD. PALISADES PARK. TOLL FREE 1-800-631·0853 (EXCEPT N.J.) 
NEW JERSEY 07650. (201) 947·0400. TWX: 710·991·9780. FAX: 201·947·0406 

A·1558 ESC PG.1 For manufacturers' sales offices, see yellow pages . - EEM 1991 



2350 DELAY LINES 2350 

,DELAY 
"~TtINes" 

SERIES SIL-7 -Single-in-line 5 taps/SERIES SIL-14 -Single-in-line 1 0 taps 

COMMON SPECIFICATIONS 
• Output Time Delay Tolerance: 

± 5% for 20ns and above 
± 10% or .25ns whichever is greater, for 10ns and less 

• Distortion: ± 10% at output 
• Attenuation: 0.5db max 
• Temperature Coefficient: 100 ppm/oC max 

SERIES SIL-7 

TD Rise Time No. of 
(ns) max (ns) Taps 

1 1.5 none 

2 1.5 none 

3 1.5 none 

4 2.0 none 

5 2.0 5 

10 3.0 5 

20 6.0 5 

30 9.0 5 
40 12.0 5 

50 15.0 5 
60 lS.0 5 

70 22.0 5 

SO 25.0 5 

90 2B.0 5 
100 30.0 5 

3 4 5 6 

2 ? f ?? 7 
IN~OUT 

7PIN 

TD/Tap Allen. 
(ns) max% 

- 2.0 

- 2.0 

- 2.0 

- 2.0 

1.0±0.3 2.0 

2.0±0.4 2.0 

4.0±0.5 2.0 

6.0±1.0 2.0 

S.0±1.0 2.0 

10.0±1.0 2.5 

12.0±1.5 3.0 

14.0±1.5 4.0 

16.0±1.5 4.5 

lB.0±2.0 4.5 

20.0±2.0 5.0 

1 
GND 

I 

MODEL NO. 

500±10% 1000±10% 

SlA-l SLB-l 

SLA-2 SLB-2 

SLA-3 SLB-3 

SLA-4 SLB-4 

SLA-5 SLB-5 

SLA-l0 SLB-l0 

SlA-20 SLB-20 

SLA-30 SLB-30 

SLA-40 SLB-4O 

SlA-50 SLB-50 

- SLB-60 

- SLB-70 
- SLB-BO 

- SLB-90 

- SLB-100 

• Operating Temperature Range: - 55°C to + 125°C 
• Dielectric Strength: 50 VDC 
• Size: SIL-7: .80Lx .20Wx .25H 

SIL·14: 1.50Lx .20Wx .25H 

SERIES SIL-14 456789101112 

t-J •• r.!.r.r.r.r.r.r.r .. ~ 
IN OUT 

L 1 
GND GND 

1 14 

TD Rise Time TD/Tap Allen. MODEL NO. 
(ns) max (ns) (ns) max % 500±10% 1000±10% 

10 2.0 1.0±0.5 2.5 SLAl4-1 0 -
20 4.0 2.0±0.5 2.5 SLA14-20 SLBl4-20 

25 5.0 2.5±1.0 2.5 SLA14-25 SLBl4-25 

30 6.0 3.0±1.0 2.5 SLA14-30 SLBl4-30 

40 B.O 4.0±1.0 2.5 SLA14-4O SLB14-40 

50 10.0 5.0+1.0 3.0 SLA14-50 SLA14-50 

60 12.0 6.0±1.0 3.5 SLAl4-60 SLB14-60 

70 14.0 7.0±1.0 3.5 SLA14-70 SLB14-70 

75 15.0 7.5±1.0 4.0 SLAl4-75 SLBl4-75 

BO 16.0 B.Otl.0 4.5 SLAl4-BO SLBl4-BO 

90 lB.O 9.0tl.0 4.5 SLAl4-90 SLBl4-90 

100 20.0 10.0tl.0 4.5 SLAl4-1 00 SLBl4-100 

150 30.0 15.0t2.0 S.O - SLBl4-150 

200 40.0 2O.0±2.0 10.0 - SLBl4-200 

SERIES DIP-14 -10 Taps/SERIES DIP-G14 -Surface Mounting G Leads 
SERIES DIP-16 -Extended Delay 10 Taps/SERIES DIP-G16 -Surface Mounting G Leads 

COMMON SPECIFICATIONS 
• Operating Temperature: - 55°C to + 125°C 
• Temperature Coefficient: 100 ppm/oC max 
• Attenuation: 1dB max 
• Distortion (at max delay): ± 10% max 

SERIES DIP-14/SERIES DIP-G14 
... 3 ••• 7 •• ' 10 II " 

Ir~ 'jjjfJf: 111111111 

IMPEDANCE t 10% -+ 50 I 75 I 100 
Delay per Tap 

Time Delay Rise Time No_of (nsec) MODEL NO_ 
(nsec)t5% (nsec) Taps non-cumulative 

10t5% 2.0 10 1.0t·5 5Pl0 7Pl0 lPl0 
20 4.0 10 2.0t·5 5P20 7P20 lP20 

30 6.0 10 3.0±1 5P30 7P30 lP30 
40 7.0 10 4.0tl 5P40 7P40 lP40 

50 B.O 10 5.0±1 5P50 7P50 lP50 
100 6.0 10 10.0±1.5 5Pl00 7Pl00 lPl00 
150 25.0 10 15.0tl.5 5P150 7P150 lP150 
200 35.0 10 20.0±2 5P200 7P200 lP200 
250 42.0 10 25.0t2.5 5P250 7P250 lP250 
300 50.0 10 3O.0t3.0 5P300 7P300 1P300 

Intermediate Delay Values Available Upon Request_ 

200 

-
2P20 

2P30 

2P40 

2P50 

2Pl00 

2P150 

2P200 

2P250 

2P300 

• Dielectric Strength: 50VDC 
• Size: DIP14: .785Lx_285Wx.250H 

DIP16: .890L x .285W x .280H 

SERIES DIP-16/SERIES DIP-G16 
~ 3 W " 0 5 ~ 6 II 

1__ 1 1 1 1 1 1 1 1 1 ____ 8 
IN ,-______ -----, OUT 

!G Gl~ 

IMPEDANCE ± 10% __ 100 I 200 300 I 500 

Delay per Tap 
(ns) 

Time Delay Rise Time No. of ±2nsor5% MODEL NO. 
(ns)±5% (ns) Taps (whichever 

is greater) 

250 45 10 25 lN25 2N25 3N25 5N25 

300 55 10 30 1N30 2N30 3N30 5N30 

350 65 10 35 lN35 2N35 3N35 5N35 

400 70 10 40 1N40 2N40 3N40 5N4O 

450 BO 10 45 lN45 2N45 3N45 5N45 

500 90 10 50 1N50 2N50 3N50 5N50 

600 110 10 60 1N60 2N60 3N60 5N60 

BOO 145 10 BO 1NBO 2N80 3NBO 5NBO 

1000 lBO 10 100 1N100 2Nl00 3Nl00 5Nl00 

ESC ELECTRONICS CORP •• 534 BERGEN BOULEVARD. PALISADES PARK. TOLL FREE 1-800-631-0853 (EXCEPT N.J.) 
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DELAYUNES 

SERIES DIP-24 -to 2000 Nsec 20 taps/SERIES DIP-G24 -Surface Mounting G Leads 
SPECIFICATIONS: 
• Operating Temperature: - 55°C to + 125°C 
• Temperature Coefficient: 100 ppm/oC max 
• Attenuation: 1 dB max 
• Distortion: 10% max 

2345a78'~II~~15~IB~~~U 

.N :""""1. """" """ 1,1,1,1,1,1, It" I", "~OUT 
JG G6 
12 ~ 

For Gull Wing Surface Mount Package add letter G following 1st 3 digits. Example: 124-5 
converts to 124G·5. 

SERIES MIL-23 -low profile 

• Total Time Delay Tolerance: ± 2 ns Below 40 ns Delay 
± 5% Above 40 ns Delay 

• No. of Taps: 10 Equally Spaced 
• Temperature Coefficient: 100 ppm/oC max. 
• Operating Temp. Range: - 55°C to + 125°C 

13 12 10 9 

? f f ? ~ ? ? ? ? 
1~7 

IN I lOUT 

OGND OGND 
8 14 

Total Rise IMPEDANCE ± 1 0% 
Td Time 
ns max(ns) son loon 200n 

10 3 A002 6102 -
15 4 A003 6103 -
20 5.5 A004 6104 -
25 6 AOOS 6105 -
30 6.5 A006 6106 -
35 7 A007 6107 -
40 8 AOOB 610B C208 

SERIES SAT/SERIES SBT -miniature singles 
SPECIFICATIONS: 

• Dielectric Strength: 50 VDC 
• Size: 1.3L x .580W x .300H 

IMPEDANCE ± 1 0% (OHMS) ____ 

Delay per Tap 
Time Delay Rise Time ±% or lnsec 

±5% (nsec) Max WIG 

200 17 10.0 

250 21 12.5 

400 34 20.0 

500 42 25.0 

600 50 30.0 

750 63 37.5 

800 67 40.0 

1000 84 50.0 

1200 110 60.0 

1500 125 75.0 

2000 170 100.0 

• Distortion at max delay: ± 10% max. 
• Attenuation: 10% max. 
• Dielectric Strength: 50 VDC 
• Size: 14 Pin, :750Lx .300Wx .187H 

Total Rise 
Td Time 
ns max(ns) son 

45 9 A009 

50 10 A010 

60 12 A012 

80 16 A016 

100 20 A020 

120 24 A022 

140 28 A024 

150 30 A025 

160 32 A026 

180 36 A028 

200 40 A030 

220 45 -
240 50 -. 
250 50 -
260 55 -
280 60 -
300 60 -
330 70 -

2350 

100 I 200 I 500 

MODEL NO. 

124-2 224-2 524'2 

124-2.5 224-2.5· 524-2.5 

124-4 224-4 524-4 

124-5 224-5 524-5 

124-6 224-6 524-6 

124-7.5 22,4-7.5 524-7.5 

124-8 224·8 524·8 

124-10 224·10 524·10 

124·12 224·12 524-12 

124-15 224-15 524·15 

- 224-20 524·20 

IMPEDANCE ± 10% 

loon 200n 

6109 C209 

6110 C210 

6112 C212 

6116 C216 

6120 C220 

6122 C222 

6124 C224 

6125 C225 

6126 -
6128 -
6130 -
6132 -
6134 -
6135 -
6136 -
6136 -
6140 -
6143 -

• Delay Tolerance: ± .25ns Miniature trimming delay lines in increments of 0.5 ns for your fine "tweeking." 

• Operating Temperature: - 55°C to + 125°C 
• Attenuation: 0.25 db max 

Td(ns) 
Impedance ± 10% 

son loon 

• Dielectric Strength: 50 VDC 
• Temp. Coefficient: 100 ppm/oC 
• Band Width: 200 MHz ( - 3dB) 
• Size: .56L x .25W x .20H 

1.0 SAT-l 0 S6T-l0 
1.5 SAT-15 S6T·15 
2.0 SAT-20 S6T-20 
2.5 SAT-25 S6T-25 
3.0 SAT-30 S6T-30 

IN2:... _n,rv,.,., .. .."T'''n, ..... ,.,"""..., .. '"'-.....;;~ OUT 
3.5 SAT-35 S6T-35 
4.0 SPJ'40 S6T40 

1 
GND 

4.5 SAT-45 S6T-45 
5.0 SPJ'-50 S6T-50 

I 

Intermediate Delay Values Available Upon Request. 
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2350 DELAY LINES 2350 

SERIES JSA/SERIES JSB -low profile, 10 taps, surface mounting, J leads 
SPECIFICATIONS: 
• Operating Tem'perature Range: - 55°C to + 125°C • Distortion (at max delay): ± 10% max 
• Temperature Coefficient: 100 ppm/oC max 
• Terminals: Electro tin plated, Alloy 42 ,020w x .010 tho 

10 TAPS 

28 , 2 J 4 13 14 IS 16 

!J#o-" LLY.l111 tL'-<o"llT 
G~g~---------~~~D 

Size: 450L x .450W x .175H 

-L -l 1-.0501,P' 

'rDDDDDDDT 

,365 .475 

100000001 
.03-1 I-

Suggested PC Board Solder Pads 

• Dielectric Strength: 50 VDC 

Time Delay 
Rise Time Attenuation (ns) 

(ns) (db) max 
±2nsor 5% 

25 5 3% 

30 6 3% 

35 7 3% 

40 8 3% 

45 9 3% 

50 10 3% 

60 12 5% 

75 15 5% 

100 20 5% 

125 25 8% 

150 30 8% 

175 35 l()<1Al 

200 40 12% 

250 50 12% 

SERIES 8A/SERIES 8B -machine insertable, DIP, delay lines, 8 pin package, 5 taps 
SPECIFICATIONS: 

Delay per 
Tap (ns) 

2,5±0,5 

3,0±0,5 

3,5+0,5 

4,0±0,5 

4,5+0,5 

5,0+ LO 

6,0±1.0 

7,5±1.0 

10,0±2,0 

12,5±2,0 

15,0±2,0 

17.5±2,0 

20.0±2,0 

25.0±2,0 

• Delay Tolerance: ± 1 ns or ± 5% whichever is greater • Temperature Coefficient: 100ppm/oC max 

,,' ,DELAV 
, "t:1M!S'\ 

IMPEOANCE ± 10% 

1000 2000 
Model No. Model No. 

JSA25 JS825 

JSA30 JS830 

JSA35 JS835 

JSA40 JS840 

JSA45 JS845 

JSA50 JS850 

JSA60 JS860 

JSA75 JS875 

JSA100 JS81 00 

JSA125 JS8125 

JSA150 JS8150 

JSA175 JS8175 

JSA200 JS8200 

JSA250 JS8250 

• Distortion (at max delay): ± 10% max • Operating Temperature Range: - 55°C to + 125°C 
• Attenuation: 0.5dB max • Terminals: HTD alloy 42. 020w x .010th. 
• Dielectric Strength: 50VDC 

Delay Delay per Tap Rise Time IMPEDANCE±10% 
(ns) (ns) (ns) max 500 1000 

273 6 5 1 2 8A05 8805 

~ 
IN OUT 

JGNO GNOJ 
5 8 

10 2 3 8Al0 8810 

15 3 5 BA15 8815 

20 4 7 8A20 8820 

25 5 8 8A25 8825 

8PIN Size: .500L x .285W x .250H 
30 6 10 8A30 8830 

35 7 12 8A35 8835 

40 8 13 8A40 8840 

50 10 17 8ASO 8850 

Total Time Delay Tolerance: ± Ins or ±5%, whichever is greater. 

SERIES 8GSA/SERIES 8GSB -low profile, 8 pin, package surface mounting G leads 
SPECIFICATIONS 
• Band Width: 200MHz ( - 3d B) • Operating Temperature: - 55°C to + 125°C 
• Delay Tolerance: ± .25ns • Temp. Coefficient: 100ppm/oC max 
• Attenuation: O.25dB max • Terminals: Electro tin plated alloy 42 
• Dielectric Strength: 50VDC 

Delay Impedance 
(ns)±.25ns SOO 1000 

1.0 8GSA-10 8GS8-10 

L5 8GSA-15 8GS8-15 

2.0 8GSA-20 8GS8-20 

2,5 8GSA-25 8GS8-25 

3,0 8GSA-30 eGS8-30 

4PIN 
Size: .500L x .285W x .200H 

3,5 8GSA-35 eGS8-35 

4.0 8GSA-40 8GS8-4O 

4.5 8GSA-45 8GS8-45 

5.0 8GSA-50 8GS8-50 

Intermediate Delay Values Available Upon Request. 
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DIGITAL DELAY LINES 
COMMON SPECIFICATIONS: 

14 Series 
Supply voltage 5V +5% 
Supply current 70mAmax 
Rise & Fall Time 4ns max 
Operating Temp. Oto 70°C 
Size .8x .4x .28 
Delay tolerance: ± 5% or 2ns, whichever is greater 

SERIES 14T -digital 
TTL,5-taps 

TTL,DTL 

Model No. 
Delay Delayl 
(ns) Tap (ns) 

14T25 25 5 
14T30 30 6 
14T35 35 7 
14T40 40 8 

14T45 45 9 
14T50 50 10 
14T75 75 15 
141100 100 20 
141150 150 30 
14T200 200 40 
14T250 250 50 
14T300 300 60 
14T500 500 100 
14T750 750 150 
14Tl000 1000 200 

SERIES 14P/SERIES 140-
digital, TTL, triplets and dual 

TTL,DTL 
Model No. "Delay 

14PSeries 140 Series (ns) 
14P5 1405 5 
14Pl0 14010 10 
14P15 14015 15 
14P20 14020 20 
14P25 14025 25 
14P50 14050 50 
14P75 14075 75 
14Pl00 140100 100 

"'Per LIne 

SERIES 14G/SERIES 14LG
digital, TTL, single output 

Model No. Delay 
14G5 5 
14Gl0 10 
14G20 20 
14G25 25 
14GSO 50 
14G75 75 
14Gl00 100 
14G1SO 150 
14G200 200 
14G500 500 
14G7SO 750 
14Gl000 1000 

Intermediate Delay Values Available Upon Request. 

DELAY LINES 2350· 

14L Series 

5V ±5% 

ESC can also supply these devices with ceramic IC's that have 
been screened to MIL-STD-833 for -55°C to + 125°C operation. 
Case size will be .82L x .40W x .36f;1. When ordering add letter "C" 
after fourth digit in part number. 

25mAmax Example: 14LP1 0 converts to 14LPC1 O. 
6ns max 14T100 converts to 14TC100. 

Oto 70°C 
.8x.4x .28 

All items above available in the low profile auto-insertable package. 
Contact Plant. 

14PIN 

1241068 
OUT 

I 
I 
I 
I 

GND!"7 ~,~ __ '--L-.!-.l-..J...J I 
L _______ .J 

1412 [{ 
VCP~__ __L __ L I, 

I • I 
I I 
I I 
IT! T2 T3: 

l __ t-- ~--- .-J.. 
1 3 S 7 

~ ____ I______ I, 
I • I 
I I 
I : 
I Tl T2 I 14[ t 
L. ___ liC------ --6L 

1 S 7 

14 8 
VC~~ ____________ _ 

I • 
I 
I 
I 
I 
I 
I 
I 

, 
I 
I 
I 
I 
I 
I 
I 
I 

T 

-------------~D 
1 7 

SERIES 14LT -low power 
Shottky, 5taps 

Low power schottky 

Model No. 
Delay Delayl 
(ns) Tap (ns) 

14LT50 50 10 

14LT75 75 15 

14LT100 100 20 

14LT150 150 30 

14LT200 200 40 

14LT250 250 50 

14LT300 300 60 

14lT500 500 100 

SERIES 14LP/SERIES 14LO
low power schottky triplets and dual 

Low power schottky 
Model No. 'Delay 

14LP Series 14LDSeries (ns) 

14lP5 14105 5 
14LP10 141010 10 

14LP15 141015 15 

14lP20 14lD20 20 
14lP25 14lD25 25 

14LP50 14lDSO 50 
14lP75 14lD75 75 

14lPl00 14lDl00 100 
'Per line 

SERIES 14LG -low power 
schottky single output 

Model No. Delay 

14lGl0 10 

14lG20 20 
14lG25 25 

14lG50 50 
14lG75 75 

14lG·l00 100 

14lG150 150 

14lG200 200 

14lG300 300 
14lG500 500 
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2350 DELAY LINES 2350 

DELAY 
··,·tIN!S" 

MACHINE INSERTABLE LOW PROFILE DIP DIGITAL DELAY LINES 

COMMON SPECIFICATIONS: 
• Supply Voltage: 5.0VDC ± 5% 
• Delay Tolerance: ± 2ns or ± 5% WIG 
• Rise Time: 4ns max 
• Minimum Pulse Width: 20% of total delay (10 taps) 

40% of total delay (5 taps) 
• Maximum Duty Cycle: 50% 
• Operating Temp. Range: OOC to + 70°C 
• Temp. Coeff. of Delay: 1.0ns + 500ppm/oC 
• Terminals: HTD alloy 42. 020w x .010th. 

The auto-insertable versions of the single output 14G Series and 
the triplet 14P Series are available as 14GD & 14PD respectively. 

DC PARAMETERS LIMITS 

Min. Max. 

Voh Vee = min 2.5V -
I" = 1.0 rnA 

Vo' Vee = min - 0.5V 
10 , = 20 rnA 

lih Vee = max - 50~A 
V'h = 2.7V 

Iii Vee = max -2.0 rnA -
V,, = 0.5V 

COMMON TEST CONDITIONS 
• Vcc = 5.0VDC, Temp. 25° ± 5°C 
• Time delay measured at the 1.5V level 
• Rise time measured from. 75V to 2.4V 
• All outputs loaded with 15pf 
• Input Test Pulse: Pulse voltage: 3.0V 

Pulse rise time: 2 ns 
Pulse width: 1.2 x max Td 
Pulse spacing: 5 x max Td 

The low-low profile series is available as above (14TDl) and in the 
single output 14GDl Series only. 

DC PARAMETERS LIMITS 

Min. Max. 

I, Vee = max - 1.0 rnA 
V, = 5.5V 

V, Vee = min -1.2Vdc -
lin = -18 made 

I"" Vee = max Series lOT 140 rnA 
outputs low Series 10TO 140 rnA 

Series 10SGT 140 rnA 
Series 14TO 70 rnA 
Series 14TOL 70 rnA 

SERIES 10T ISERIES 10TO -digital TIL compatible 10 taps, 14 pin, package 
SERIES 10SGT -surface mounting G lead 
Also available in low Power Schottky-Series 10lT, 1 OlTD, or 10lSGT 

ESC can also supply the 10T Series with ceramic IC's that have been 
screened to Mll-STD-883 for - 55°C to + 125°C operation. 
The height will increase to .32 inches. When specifying, add letter 
"C" after "T". Example: 10T50 converts to 10TC50. 

_ 10SGT 
.785L x .285W x .25H 

a 3 U 4 n 5 ~ 6 9 8 

.. 
='~~~" ,«~--nHtnH!'4 

'N~'===_'_='_='_'~ : 10TD GND7 I I 
. 785Lx.285Wx.25H L - - - - - - - - - - __ -l 

Model Nos. Delay Delayl 

Series lOT Series 10TD Series 10SGT (ns) Tap (ns) 

10T50 10TD50 10SGT50 50 5 

10T60 10TD60 10SGT60 60 6 

10T70 10T070 10SGT70 70 7 

10T80 10TD80 10SGT80 80 8 

10T90 10T090 10SGT90 90 9 

10Tl00 1 OTOI 00 1 OSGTI 00 100 10 

10T200 10T0200 10SGT200 200 20 

10T250 10T0250 10SGT250 250 25 

10T300 10T0300 10SGT300 300 30 

10T350 10T0350 10SGT350 350 35 

10T400 10T0400 10SGT400 400 40 

10T450 10TD450 10SGT450 450 45 

10T500 10T0500 10SGT500 500 50 

10T750 10T0750 10SGT750 750 75 

10Tl000 10TD1000 10SGT1000 1000 100 

For variations In delay from above listing, modify part number by changing delay . 
Example: 375ns, 10SGT series becomes 10SGT375 

SERIES 14TO - TIUDTL compatible, 5 taps, 14 pin package, low profile 
SERIES 14TOL -low-low profile 

.785Lx .285W·x .250H .785L x .285W x .165H 

Note: Surface Mount Available. 

12~I06' 
OUT -, 

I 
I 
I 

GND!"7 ~I:---__ "--...L--'---L.-L-I I 
L _______ ...J 

Intermediate Delay Values Available Upon Request. 

Model Nos. Delay Delayl 

Series 14TO Series 14TOL 
(ns) Tap (ns) 

14TD25 14TDL25 25 5 

14T030 14TDL30 30 6 

14T035 14TOL35 35 7 

14T040 14TOL40 40 8 

14TD45 14TOL45 45 9 

14T050 14TOL50 50 10 

14T075 14TOL75 75 15 

14T0100 14TOL100 100 20 

14T0150 14TOL150 150 30 

14T0200 14TOL200 200 40 

14T025O 14TDL250 250 50 

14T0300 14TDL300 300 60 

14T0500 14TDL500 500 100 

14T0750 N/A 750 150 

14T01000 N/A 1000 200 

For variations in delay from above listing, modify part number by changing delay. 
Example: 400ns, 14TOL Series becomes 14TOL400 
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DELAY LINES 

j~~ ::! =::,::,:: : ::,':':::= 

LOW PROFILE MILITARY APPLICATIONS 

COMMON SPECIFICATIONS: 
• Supply Voltage (Vcc): 5.0VDC ± 5% 
• Delay Tolerance: ± 2ns or ± 5% wig 
• Rise Time: 4ns max 
• Minimum Pulse Width: JSMTC Series: 40% of Td 

10TCL Series: 20% of Td 
• Maximum Duty Cycle: 50% 
• Operating Temp. Range: - 55°C to + 125°C 
• Temp. coeff. of delay: 1.0ns + 500ppm/oC 
• Terminals: .020w x .010th 

DC PARAMETERS LIMITS 

MIN. MAX. 

Voh Vr;c = min 2.5V -
100 = 1.0 rnA 

V~ Vee = min - 0.5V 
10 , = 20 rnA 

lih Vee = max - 50~ 
V. = 2.7V 

Iii Vee = max -2.0 rnA -
VII = 0.5V 

SERIES 1 OTCL -TTL digital, 10 taps 

• T~·:OO::·~T ~ ;::i. r--
1234567 
• 

lil~~. 14 13 12 11 10 9 8 jO 

+++++++ l-1 
1----.600---1 1-.15 MIN. 
I 17 PINS ON I I 

.100 CENTERSI 

::~igUUtUl 
1 L ____________ ...J 

SERIES JSMTC -5 taps, surface mounting 

5 TAPS 

01412108 I 
· 1 1 4 67 

f--.4S0--\-L 
11.225 'I) 
~MAX.~ 

.~~.-1 r- 1 ~ MAX. 

tinif ~c~ I 
1M' I 

r , I 
611° 1 I I 

L _______ J 

Intermediate Delay Values Available Upon Request. 

COMMON TEST CONDITIONS 
• Temperature: 25° ± 5°C, V", = 5.0VDC 
• Input pulse width: 1.2 times the total delay time 
• Pulse spacing: 5 times the total delay time 
• Input rise time: 2ns; input pulse amplitude 3.0VDC 
• All outputs loaded with 15pf 
• Time delays measured at the 1.5 volts on the leading edges 
• Rise time measured from. 75 to 2.4V 

DC PARAMETERS LIMITS 

MIN. MAX. 

I, Vee = max - 1.0mA 
V, = 5.5V 

V, Vee = min -1.2Vdc -
lin = -18 made 

I", Vee = max JSMTC Series 70rnA 
outputs low 10TCLSeries 140rnA 

MODEL NOS. DELAY DELAYITAP 
(ns) (ns) 

10TCL50 50 5 

10TCL60 60 6 

10TCL70 70 7 

10TCL60 80 8 

10TCL90 90 9 

10TCL100 100 10 

10TCL200 200 20 

10TCL250 250 25 

10TCL300 300 30 

10TCL350 350 35 

10TCL400 400 40 
10TCL450 450 45 

10TCL5OO 500 50 

MODEL NOS. DELAY DELAYITAP 
(ns) 1llp (ns) 

JSMTC25 25 5 

JSMTC50 50 10 

JSMTC75 75 15 

JSMTC100 100 20 

JSMTCl25 125 25 

JSMTCl50 150 30 
JSMTC200 200 40 

JSMTC250 250 50 

ESC ELECTRONICS CORP .• 534 BERGEN BOULEVARD. PALISADES PARK. TOLL FREE 1-800-631-0853 (EXCEPT N.J.) 
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DI=LAY LINES 2350 

~···,·.D&LAV 
",;,,.0 ~;""·"ilj,m't.1N'1!9·' 

HIGH PERFORMANCE DIGITAL DELAY LINES-DELAY TOLERANCE CONTROLLED AT LEADING 
AND TRAILING EDGES 

COMMON SPECIFICATIONS: 

14HT 14HLT 
14HTD 

Supply Voltage 5±5% 5V±5% 

Supply Current 70mA Max 25mAMax 

Rise & Fall Time 4ns Max 6ns Max 

Operating Temp. Oto 70'C Oto 70'C 

Delay Tolerance ±5%or2ns' ±5% or 3ns' 

Min. Pulse Width: 20% of TO 

Max Duty Cycle: 50% 

Temp. Coett. of Delay: 1.0ns + 500ppm/'C 

Operating Temperature: 0 to 70'C 

·Whichever is greater 

SERIES 14HT -high performance TTL compatible, 5 taps 

14PIN 

12 4 10 6 8 
OUT 

I 
I 
I 
I 

GND~~------~~--~~--~ I 
7 I L ____________ .J 

~ Size: .BOl x .40W )( .28H 

ESC can supply the 14HT and 14HLT series with ceramic IC's that 
have been screened to MIL-STO-883 for - 55°C to + 125°C opera
tion. Case size will be .82L x .40W x .36H. When ordering add suffix 
"c" (14HTC, 14HLTC.) 

MODEL NO. DELAY DELAYI 
(ns) Tap (ns) 

14HT25 25 5 

14HT3O 30 6 

14HT35 35 7 

14HT4O 40 8 

14HT45 45 9 
14HT50 50 10 

14HT75 75 15 

14HT1oo 100 20 

14HT150 150 30 

14HT200 200 40 
14HT250 250 50 

14HT300 300 60 
14HT500 500 100 

14HT750 750 150 
14HT1000 1000 200 

SERIES 14HTD -low profile, DIP package, TTL compatible, 5 taps 

14PIN 

1241068 
OUT 

I 
I 
I 
I 

GND ~~ ______ ....I----' __ ~--L __ .l...J I 
7 I L ____________ .J 

Size: ,785L x .285W x .25H 

SERIES 14HLT -high performance, low power Schottky, 5 taps 

14PIN 

. 1241068 
OUT 

I 
I 
I 
I 

GND I I 
7 L ____________ .J 

MODEL NO. DELAY 
(ns) 

14HTD25 25 
14HTD30 30 
14HTD35 35 
14HTD40 40 
14HTD45 45 

14HTD50 50 
14HTD75 75 

14HTD1oo 100 

14HTD150 150 

14HTD200 200 

14HTD250 250 

14HTD300 300 

14HTD5oo 500 
14HTD750 750 
14HTD1000 1000 

MODEL NO. DELAY 
(ns) 

14HLT50 50 

14HLT75 75 

14HLT1oo 100 

14HLT150 150 

14HLT2oo 200 

14HLT250 250 

14HLT300 300 

14HLT500 500 

Size: .SOL x .4OW x .28H 

Intermediate Delay values Available Upon Request. 

Available as Machine Insertable SERIES 14HLTD 

DELAYI 
Tap (ns) 

5 

6 
7 

8 
9 

10 
15 

20 

30 

40 

50 

60 
100 
150 

200 

DELAYI 
Tap (ns) 

10 

15 

20 

30 

40 

50 
60 

100 

ESC ELECTRONICS CORP •• 534 BERGEN BOULEVARD. PALISADES PARK. TOLL FREE 1-800-631-0853 (EXCEPT N.J.) 
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DELAY LINES 2350 

=:: 
LOW PROFILE DIGITAL DELAY LINES FOR MILITARY APPLICATIONS 

COMMON SPECIFICATIONS: 

9 Series 
Supply Voltage 5.0VDC±5% 
Supply Current 70mAMax 

9LSeries 
5.0VDC±5% 
25mA Max 

These devices are supplied with ceramic IC's that have been 
screened to MIL-STD-SS3 for - 55°C to + 125°C operation. 

Rise & Fall Time 4.0 nsMax 6ns Max 
O~erating Temp. - 55°C to + 125°C - 55°C to + 125°C 
Size' • .SOL x .50W x .165H 
Delay Tolerance ± 5% or 2 ns whichever is_greater 
•• HeIght of 9P, 9LP IS .200 

SERIES 9T -TTL compatible, 
5 taps 

MODEL NO. DELAY 
(ns) 

9T25 25 

9T30 30 

9T35 35 

9T40 40 

9T45 45 

9T50 50 

9T75 75 

9T100 100 

9T150 150 

9T200 200 

SERIES 9P -TTL 
compatible triplets 

MODEL NO. 

9P5 

9P10 

9P15 

9P20 

9P25 

9P50 

'Per Line 

DELAYI 
TAP (ns) 

5 

6 
7 

8 

9 

10 

15 

20 

30 

40 

DELAY 
• PER LINE (ns) 

5 

10 

15 

20 

25 

50 

SERIES 9G -TTL 
compatible single output 

MODEL NO. DELAY 
PER LINE (ns) 

9G5 5 

9G10 10 

9G20 20 

9G25 25 

9G50 50 

9G100 100 

9G200 200 

Intermediate Delay Values Available Upon Request. 

14PIN 

t241068 
OUT -, 

I 
I 
I 

GND~7~1 ----~~~~~~~ I 
L _______ .J 

14 I vcpf ____ I-
I • 
I 
I 
I 
I 
I 
I 

14 8 

vcp~-------------
I • 
I 
I 
I 
I 
I 
I 
I 

-, 
I 
I 
I 
I 
I 
I 
I 
I 

I -------------1PNo 
I 7 

SERIES 9LT -low power 
schottky. 5 taps 

MODEL NO. DELAY 
(ns) 

9TL50 50 

9TL75 75 

9TL100 100 

9TL150 150 

9Tl200 200 

SERIES 9LP -low power 
schottky triplets 

DELAYI 
TAP (ns) 

10 

15 

20 

30 

40 

MODEL NO. DELAY 
• PER LINE (ns) 

9LP10 10 

9LP15 15 

9LP20 20 
9LP25 25 

9LP50 50 
'Per LIne 

SERIES 9LG -low power 
schottky single output 

MODEL NO. DELAY 
PER LINE (hs) 

9LG10 10 

9LG20 20 
9LG25 25 
9LG50 50 

9LG1oo 100 

9LG200 200 

ESC ELECTRONICS CORP .• 534 BERGEN BOULEVARD. PALISADES PARK. TOLL FREE 1-800-631-0853 (EXCEPT N.J.) 
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2350 DELAY LINES 2350 

DELAY 
LINES 

SERIES ST/SERIES STC -digital, TTL compatible, 5 taps, 8 pin package, dual-in-line or auto insertable 
SERIES SSGT -surface mounting G leads 

SPECIFICATIONS: 
• Supply voltage: 5.0VDC ± 5% 
• Delay tolerances: ± 2ns or ± 5% whichever is greater 
• Rise Time: 4ns Max 
• Minimum Pulse Width: 40% of total delay 

Note: l-AII packages can be supplied in the single-output type 
as Series BG, BGD or BSGG or dual-output types as 

• 8T 
7 2 6 3 5 

OUT -, 
I 
I 
I 

GND 
4 I I L _______ ..J 

BT Size: .50L x .40W x .25H 
BTD Size: .50L x .2BW x .25H 
BSGT Size: .50L x .2BW x .25H 

SERIES 5T -digital TTL compatible, 5 taps 

SPECIFICATIONS: 
• Supply voltage: 5V ± 5% 
• Logic 1 input current: 50~A max. 
• Logic 0 input current: 2 mA max. 
• Logic 1 voltage out: 2.4V min. 
• Logic 0 voltage out: 0.5V max. 

SPIN SIL 

r-
1 

vcc~ 
2 

IN 

3 4 5 6 

8SGT 

7 
OUT 

I 

GNOo-~I----~-~-~~-~ 

8 L_ 

I 
I 
I 
I 

_---1 

Size: .B1L x .1BW x .34H 

• Maximum Duty Cycle: 50% 
• Operating temp. range: ODe to + 70DC 
• Temp. Coeff. of delay: 1.0ns + 500ppm/De 
• Terminals: Electro tinplated alloy 42 .020w x .010th 

Series BD,8DD or BSGD. 
*2-For - 55DC to 125D C operation specify Series BTC . 

MODEL NOS. DELAY DELAYI 

SERIES8T SERIES8TD SERIES8SGT (ns) TAPS (ns) 

8T25 8TD25 8SGT25 25 5 

8T30 8T030 8SGT30 30 6 

8T40 8T040 8SGT40 40 B 

8T50 8T050 8SGT50 50 10 

8T75 8T075 8SGT75 75 15 

8TIOO 8TOIOO 8SGTIOO 100 20 

8T200 8T0200 8SGT200 200 40 

8T250 8T0250 8SGT250 250 50 

8T300 8T0300 8SGT300 300 60 

8T400 8TD400 8SGT400 400 80 

8T500 8T0500 8SGT500 500 100 

For variations in delay Irom above listing. modify part number by changing delay. 
Example: 350ns, 8T Series becomes BT350 

• Operating temperature: 0 to + 70D C 
• Fan-out capabilities max: 10 TTL loadsltap, 20 TTL loads/unit 
• Delay tolerances: ± 2 ns or ± 5% whichever is greater 
• Rise Time: 4 ns max 

MODEL NO. TO TD/TAP 
(ns) (ns) 

5T25 25 5 

5T3O 30 6 

5T35 35 7 

5T40 40 8 

5T45 45 9 

5T50 50 10 

5T75 75 15 

5T100 100 20 

5TI50 150 30 

5T200 200 40 

5T250 250 50 

5T300 300 60 

5T350 350 70 

5T400 400 80 

Also avaIlable as a Single output Seroes 5G 

Looking for LC Filters? See our pages in Section 2700. 

Intermediate Delay Values Available Upon Request. 
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DELAY LINES 

:::=: :::: :=::: 

SERIES GSMT -surface mounting, TTL compatible, 5 taps, G leads 
SERIES JSMT -surface mounting, TTL compatible, 5 taps, J leads 

SPECIFICATIONS: TEST CONDITIONS: 
• Supply voltage (Vcc): 5.0VDC ± 5% • Temperature: 25° ± 5°C, V" = 5.0VDC 
• Delay tolerance: ± 2 or ± 5% whichever is greater • Input pulse width: 1.2 times the total delay time 
• Rise Time: 4ns max • Pulse spacing: 5 times the total delay time 
• Minimum Pulse Width: 40% of total delay • Input rise time: 2ns; input pulse amplitude 3.0VDC 
• Maximum Duty Cycle: 50% • All outputs loaded with 15pf 
• Operating temp. range: 0 to + 70°C • Time delays measured at the 1.5 volts level on the leading edges 
• Temp. coeff. of delay: 1.0ns + 500ppm/oC 
• Terminals: .020w x .01Oth. 

....L -l !-.OSOtyP. 

'rooooooOT 
.365 .475 

14PIN 

t2 4 8 
OUT -, 

I 
I 
I 

100000001 
GNO~7~,----~--~L-~~ I 

L _______ ...l 

.03-1 I- Size: GSMT .450L x .370W x .175H 
JSMT .450L x .450W x .175H 

Suggested PC Board Solder 
Pads 

SERIES 24ECL -Eel "lOOK" compatible, 8 taps 

SPECIFICATIONS: 
• 100K ECl Input and Output 
• Operating Temp.: O°C to + 85°C 
• Storage Temp: - 55°C to + 125°C 
• Vee: - 4.5VDC ± 5% 
• logic 1 Output: -1.025 min. 
• logic 0 Output: - 1 .620 max. 

24 PIN 

Vee 
Vee Vee Vee 
19 18 13 

I 
I 
I 
I 

----l-----., 

lr-
I 

Vee 
Size: 1.3L x .50W x .375H 

Delay LIne with 
Eel tOOK 

Input and Output Buffers 

t1" 
3 4 S 6 7 89m " ~ 
12 3 VeeVcc 4"S 6 7 8 

Intermediate Delay Values Available Upon Request. 

I 
I 
I 
I 

• Rise time measured from. 75 to 2.4V 

MODEL NOS. TOTAL DELAYI 

GSTYLE JSTYLE . DELAY (ns) TAP (ns) 

GSMT25 JSMT25 25 5 

GSMT30 JSMT30 30 6 

GSMT45 JSMT45 45 9 
GSMT50 JSMT50 50 10 

GSMT75 JSMT75 75 15 

GSMTIOO JSMT100 100 20 

GSMTI25 JSMT125 125 25 

GSMTlSO JSMT150 150 30 

GSMT200 JSMT200 200 40 

GSMT250 JSMT250 250 50 

TEST CONDITIONS: 
• Pulse Width: 2 x total Td 
• Pulse Spacing: 5 x total Td 
• Pulse Amplitude: (-1.475 max to -1.165 min) 
• Vee: - 4.5VDC 
• Vcc: OVDC 
• Temperature: + 25°C 
Outputs connected to external 50 ohms pulldown resistor to - 2.0V 

Model No. 

24EC18 

24ECLI6 

24ECL24 

24ECL32 

24ECL40 

24ECL48 

24ECL56 

24ECL64 

24ECL72 

24ECL80 

24ECLI60 

24ECL200 

·Whichever is greater 
""First tap is 3.0 nsec. 

Total 
Delay (ns) 

10 

17 

24 

32 

40 

48 

56 

64 

72 

80 
160 

200 

Delayl Delay 
"/lip (ns) Tolerances· 

"I ±.5nsor ±5% 

""2 ±.5nsor ±5% 

3 ±1.Onsor ±5% 

4 ±1.5nsor ±5% 

5 

6 
7 

6 

9 
10 

20 

25 
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2350 DELAY LINES 

HIGH SPEED CMOS DIGITAL DELAY LINES 

This series of digital hybrid delay lines are contained in a 14 Pin 
DIP package using High Speed CMOS series circuits. 

SERIES 14CMOS-5 tap, 14 pin package 

SPECIFICATIONS: 
• Supply voltage: 5.0VDC ± 5% 
• Delay tolerances: ± 2ns or ± 5% whichever is greater 
• Rise Time: 3ns max 
• Minimum Pulse Width: 40% of total delay 
• Maximum Duty Cycle: 50% 

". Operating temp. range: O°C to + 70°C 
• Temp. coeff. of delay: 1.0ns + 500ppm/oC 
• Terminals: HTD alloy 42. 020w x .01 Oth 
•• Also available for - 55°C to + 125°C operation. The dimensions 
will change to .82L x .40W x .36H. 

DC PARAMETERS 

Voh Vee = min loh=4.0mA 

Vol Vee=min 101 = 4.0mA 

Vih Vee = min-max 
Vii Vee = min-max 
IL I ¥ee=max 

Icc Vee = max outputs low 

max load Vee = max Voh = 4.0V 

12 .. 10 6 8 
OUT 

I 
I 
I 
I 

GN0 7 I I 
L _______ .J 

Size: .785L x .285W x .250H 
LIMITS 

Min. Max. 

4.0V -
- .3V 

2.0V -
- .BV 

- +1-l.0~ 

- lSmA 

10 LSTTL Loads 

FAST TTL LOGIC DELAY LINES 

SERIES 14FT -fast, TIL compatible, 14 pin package, 5 taps 

For variations in delay from above listing, modify part number by 
changing delay. Example: 400ns, 14FT series becomes 14FT400. 

SPECIFICATIONS: 
• Supply voltage: 5.0VDC ± 5% 
• Delay tolerances: ± 2ns or ± 5% whichever is greater 
• Rise Time: 3ns max 
• Minimum Pulse Width: 40% of total delay 
• Maximum Duty Cycle: 50% 
• Operating temp. range: O°C to + 70°C 
• Temp. coeff. of delay: 1.0ns + 500ppm/oC 
• Terminals: Electro tin plated alloy 42 .020w x .010th 

'2"068 

14PIN 

OUT 

I 
I 
I 
I 

GNO-7~,----~~~L-~~ I 
L _______ .J 

Size: .80L x .40W x .28H 
Intermediate Delay Values Available Upon Request. 

TEST CONDITIONS: 

• V" = 5.0VDC, Temp. 25° ± 5°C 
• Time delay measured at the 1.5V level 
• Rise time measured from .75V to 2.4V 
• All outputs loaded with 15pf 
• Input Test Pulse: Pulse voltage: 3.0V 

Pulse rise time: 2 ns 
Pulse width 1.2 x max Td 
Pulse spacing: 5 x max Td 

MODEL NO. DELAY 
(ns) 

14CMTD32 32 

14CMTD36 36 

14CMTD40 40 

14CMTD44 44 

14CMTD48 48 

14CMTD52 52 

14CMTD60 60 

14CMTD75 75 

14CMTD100 100 

14CMTD125 125 

14CMTD150 150 

14CMTD175 175 

14CMTD200 200 

14CMTD250 250 

14CMTD300 300 

14CMTD350 350 

14CMTD400 400 

14CMTD420 420 

14CMT0440 440 

14CMTD450 450 

14CMTD500 500 

• Residual Delay first tap-12ns. 

TEST CONDITIONS: 
• V,,=5.0VDC, Temp. 25° ±5°C 
• Time delay measured at the 1.5V level 
• Rise time measured from .75V to 2.4V 
• All outputs loaded with 15pf 
• Input Test Pulse: Pulse voltage: 3.0V 

Pulse rise time: 2 ns 
Pulse width 1.2 x max Td 
Pulse spacing: 5 x max Td 

MODEL NO. DELAY 
(ns) 

14FT25 25 

14FT30 30 

14FT35 35 

14FT40 40 

14FT45 45 

14FT50 50 

14FT75 75 

14FT100 100 

14FT150 150 

14FT200 200 

14FT250 250 

14FT300 300 

14FT500 500 

2350 

DELAYI 
TAP (ns) 

"5 

"6 

"7 

"S 

"9 

"10 

12 

15 

20 

25 

30 

35 

40 

50 

60 

70 

so 
S4 

SS 

90 

100 

DELAYI 
TAP (ns) 

5 

6 

7 

S 

9 

10 

15 

20 

30 

40 

50 

60 

100 
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Eel "10,000" DIGITAL DELAY LlNES-
16PIN OIL 
SPECIFICATIONS: 
• Cumulative delay tolerances: ± 1 ns or ± 5% whichever 

is greater 
• log 1 (output): - .96V 
• logic 0 (output): - 1.65V max 
• logic 1 (input): - .98V min 
• logic 0 (input): - 1.63V max 
• Output rise time: 3ns max 
• Supply voltage: - 5.2V ± 5% 
• Supply current: EC series: 65mA max, EG series: 70mA, 

ED series: 100mA, EP series: 140mA 
'. Operating temperature: O°C to + 70°C 
• Delay temp. coefficient: 1.0ns + 500ppm/oC 
• Terminals: Electro tin plated alloy 42 .020w x mOth 
• Available for - 55°C to + 125°C operation with dimensions 
increased to .360 high x .820 long. Specify 16ECC, 16EPC, 
16EDC, or l6EPC when ordering. 

SERIES 16EC -Eel compatible, 5 taps 

15314413 
OUT -, 

I 
...-'--1.--'---'---'--., I 

11 I 
vec, O--f- • 116 

L - - - - - - .. !:::j"~CCI 

SERIES 16EP -Eel compatible, triplets 

SERIES 16ED -Eel compatible, dual 

SERIES 16EG -Eel compatible, single output 

vcc,!i-2-----------'0~N 
I • I I , 
, I 
I T I 
I I , ' 
I • ~ Vck6 - OOT---------"6VeE 

1 2 8 

. I~termedlate Delay Values Available Upon Request. 

DELAY LINES 

TEST CONDITIONS: 
• Temp. = 25°C Vee = - 5.2VDC Vee = GND 

••• Input Amplitude: 1.0V ( - .75V to - 1. 75V) 
• Pulse Width: 3 x max Td 
• Pulse Spacing: 5 x max Td 
• Time delays measured at the - 1.3V level 
• Output terminals connected through an external pulldown 

resistor of lOOn to - 2VDC 
"Input pulse is provided by standard open emitter, 

ECl 10,000 gate. 

MODEL NO. DELAY (ns) DELAY !TAP (ns) 

16EC10 10 2 

16EC15 15 3 

16EC20 20 4 

16EC25 25 5 

16EC30 30 6 

16EC40 40 8 

16EC50 50 10 

16EC60 60 12 

16EC80 80 16 

16ECloo 100 20 

MODEL NO. DELAY PER LINE (ns) 

16EP5 5 

16EP10 10 

16EP15 15 

16EP20 20 

16EP25 25 

16EP50 50 

MODEL NO. DELAY PER LINE (ns) 

16ED5 5 

16E010 10 

16E015 15 

16ED20 20 

16E025 25 

16E050 50 

16E060 60 

16EOeO 80 

16E0100 100 

MODEL NO. DELAY (ns) 

16EG5 5 

16EG10 10 

16EG15 15 

16EG20 20 

16EG25 25 

16EGSO 50 

16EG75 75 

16EG100 100 
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DELAY LINES 

SERIES PTT3/SERIES PTT4/SERIES PTT6 -TTL compatible programmable delay lines 
This series of programmable hybrid delay lines utilize TTL Schottky circuits. The PTT's are offered in 3, 4 & 6 Bit Series. 

SPECIFICATIONS: TEST CONDITIONS: 
• Logic 1 (output): 2.4 min 
• Logic 0 (output): .50 VDC max 
• Operating Temp. Range: OOC to + 70°C' 
• Storage Temp. Range: - 55°C to + 125°C 

• Vcc = 5 VDC Temp. = 25°C 
• Input Pulse Width: 3 x max Td 
• Input Rise Time: 2ns max 
• Input Pulse Spacing: 5 x max Td 
• Td measured at 1.5 V level 

• For - 55°C to + 125°C operation - Contact Plant • Output loaded with 15pf 

3 BIT Zero Step Maximum 
ModelNo. Delay(ns) Delay (ns) .J.noni~ 
PTI3-1 14 

v" PI PI PI 
PTI3-2 21 

~ i?'H PTI3-3 28 , 
PTI3-4 35 

I ".,., I PTI3-5 7±2 42 
1'I<Ig",.....abI. 

49 o.layLl ... PTI3·6 

I 8 PTI3·7 5S 

H H PTI3-8 63 

IN our E GND PTI3-9 70 
PTI3-1 0 77 

4 BIT Zero Step Maximum 
ModelNo. Delay(ns) Di~~~iS) 

"" " v" "''''''' 
PTI4-1 30 
PTI4·2 45 ? y ~ 1H PTI4·3 SO 

/', ~ ".,.,..;. .... ,. , .1 PTI4·4 75 
DooIGyLi ... PTI4-5 15±2 90 

V PTI4-S 105 

~ ~ ~ ~ PTI4-7 120 
IN GNP OUT GNP PTI4-B 135 

PTI4-9 150 
PTI4-1 0 lS5 

6 BIT v" Vcr " PsPlYtc "'''''' Zero Step Maximum 

" '" 35 343332 2726 25 Model No. Delay(ns) Delay (ns) 

[r 
~ ~ U t ~ 11:[ 

(nom) 
PTI6-1 83 

Dlg;lat~"D.I"I'L; .. PTI6-2 14S 

! ! 
PTI6-3 20±2 209 ! PTIS·4 272 , 7 ,. 21 24 

IN GNO GNP (lUT GNP PTIS·5 335 

SERIES PEC3/SERIES PEC4/SERIES PEC6 -Eel compatible programmable delay lines 
This series of programmable hybrid delay lines utilize ECL 10,000 Series IC's. The PEC's are offered in 3, 4 & 6 Bit Series. 

SPECIFICATIONS: 
• Logic 1 (output): - .96 V min 
• Logic 0 (output): - 1.65 V max 
• Operating Temp. Range: - O°C to + 70°C 
• Storage Temp. Range: - 55°C to + 125°C 

Also available for - 55°C to + 125°C operation 
as Series PECC3, PECC4 and PECC6. 

3 BIT Vo::cOlJT P2Pl 
1615 '09 

~ Del Li"" , , 
, 2 .7. 

VeeE INP,Vee 

4BIT 
VCcOOT "''' JH n 
I:' '.I 

Dl.iIaI~. 

-~ ¢> 

t ~ g H 
"" '" IN f'>'" 

""OUT P2P3Vcc PlPlVcc I. 
6BIT ~r VH '?¥f 'Y' 

[, , , 

',I Dlg""I~"o.""L1 ... 

" , , 
t ~U g .~ f7 f. 
v" PlYeeVcc Fe vee Vee: ... 

Intermediate delay values available upon request. 

TEST CONDITIONS: 
• Input Pulse Width: 3 x max delay time 
• Input Pulse Spacing: 5 x delay time 
• Input Rise Time: 2 ns max 
• Input Pulse Voltage: 1.0 V (- .75 V to -1.75 V) 
• Vee: - 5.2 VDC 
• Output connected to - 2 VDC through 100 ohms. 
• Time delays measured at - 1.3 Volt Level. 

ZaroStep Maximum 
ModelNo. Delav(ns) ~~~~iS) 
PEC3·1 10 
PEC3-2 17 
PEC3-3 3±2 24 
PEC3-4 31 
PEC3-5 38 

Zero Step Maximum 
ModelNo. Delav(ns) Delav(ns) ~onit 
PEC4-1 25 
PEC4-2 40 
PEC4-3 10±2 55 
PEC44 70 
PEC4-5 B5 

Maximum 
Model No. Zero Step Delay (ns) Delay (ns) (nom) 
PEC6-1 71 
PEC6-2 134 
PEC6-3 20±2 197 
PECS4 260 
PEC6-5 323 

Delay 
per step 
.J.n!l.. 
1±.5 
2±.5 
3±.S 
4±.B 
5±1 
6±1 
7±1 
B±1 
9±1 

10±1 

Delay 

pe[n~ep 
1 ±.5 
2±.5 
3±.S 
4±.B 
5±1 
S±l 
7±1 
B±l 
9±1 

10±1 

Delay 

pe[n~\ep 
1±.5 
2±.5 
3±.S 
4±.B 
5±1 

Delav 

pe[n~\ep 
1±.5 
2±.5 
3±.S 
4±.B 
5±1 

Delay 
per step 

.J.n!l.. 
1 ±.5 
2±.5 
3±.S 
4±.8 
5±1 

Dalav 
parstap 

(ns) 
1 ±.5 
2±.5 
3±.6 
4±.8 
5±1 

~ ESC ELECTRONICS CORP •• 534 BERGEN BOULEVARD. PALISADES PARK. TOLL FREE 1-800-631-0853 (EXCEPT N.J.) 
NEW JERSEY 07650. (201) 947-0400. TWX: 710-991-9780. FAX: 20~-947-0406 

EEM 1991 For manufacturers' sales OfficeS, see yellow pages . ESC PG.14 A 1571 



2350 DELAY LINES 2350 

~c:--. See the next 6 pages for a representative listing , U of JBM1s broad selection of types and ratings. 
, 

A·1572 

DELAY LINE HEADQUARTERS 

JBM Electronics, Inc. • 1 Commerce Dl'ive· Bedford. NH 03110 
603-623-0222 • Fax: 603-623-0446 

For manufacturers' sales offices, see yellow pages EEM 1991 



2350 DELAY LINES 

.~ "ull Active & Passive Delay Lines 

EEM 1991 

SURFACE MOUNT 

JBM Electronics. Inc. • 1 Commerce Drive • Bedford, NH 03110 
603-623-0222 • Fax: 603-623-0446 

For manufacturers' sales offices, see yellow pages 

2350 
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A·1574 

JBM Electronics. Inc .• 1 Commerce Drive· Bedford, NH 03110 
603-623-0222 • Fax: 603-623-0446 

For manufacturers' sales offices, see yellow pages 
, } 

EEM ~991 



2350 DELAY LINES 

-&:--ull Active & Passive Delay Lines 

EEM 1991 

10Kl100K ECl PRODUCT 

JBM ElectroniCS, Inc .• 1 Commerce Drive' Bedford. NH 03110 
603-623-0222 • Fax: 603-623-0446 

For manufacturers' sales offices, see yellow pages 

2350 

A·1575 
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2350 DELAY LINES 

.~ ;e;'U!ln Active & Passive Delay Lines 

A·1576 

JBM Electronics. Inc .• 1 Commerce Drive' Bedford, NH 03110 
603-623-0222 • Fax: 603-623-0446 

i . 

For manufacturerS' sales ~ffices, see yellow pages 
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JBM Electronics, Inc .• 1 Commerce Drive' Bedford. NH 03110 
603-623-0222 • Fax: 603-623-0446 

For manufacturers' sales offices, see yellow pages A·1577 



2350 DELAY LINES 2350 

SERIES DL 14/DL 15 TTL SCHOTTKY (14-PIN) 5-TAP/10-TAP 

AUTO-I SERTABLEDELAY LINES 

FEATURES 
• Auto-Insertable 14-pln package 
• TIL Schottky interfaced 
• 5/10 equally spaced taps 
• Rlsetime: 4 ns max(5) (6) 

• Tap delays from 1-100 ns 
MARKINGS AND DIMENSIONS, 
in (mm) 

'4 13 12 1t '0 • • - PIN 

,..::....:.:...::...;::..:;~=. ::-,:::c, 
INDEXIIARK 

IDENTIFICATION 
PIN NO. 1 

,0'1.*._ 
(."57 .t: •• 71) 

.010 :t.GO' 
(.JS4:t .... 

C7.1;~MAX -
.J3D(l.13) 
·2IOCUI) 

1 ... .....,1 
I- .: .. 0 (7.I7)-i 

Marking and dimension notes: 

... " 

1. A notch may be substituted for PIN #1 
Dot Index. 

2. Each terminal is located within ±.010 
of lis nominal multiple of .100 along 
this longitudinal dimension relative 
to termfnals 7 and 8. 

3. Also available In .200 In. max 
mounting height as DLt4CA and 
.165 in. max mounting height 
as DL14CZ. 

ABSOLUTE MAXIMUM RATINGS (Absolute maximum ratings are values beyond which the device may be dam
aged or have Its usefUl life impaired. Functional operation under these condillons Is not Implied). 

PARAMETER RATING UNIT 

Vee Supply voltage 7.0 V 

V'N Input voltage -0.5to V 
+5.5 

I'N Input current -30to rnA 
+5 

Vou, Voltage applied to output in HIGH output state -0.5 to V 
+V 

Tw Pulse width. of Total Delay (High or Low) 40120 % 

d Duty Cycle 50 % 

TA Operating free-air temperature range Ot070 DC 

RECOMMENDED OPERATING CONDmONS MIN TYP MAX UNIT 

VCC Supply Voltage 4.75 5.00 5.25 V 
VIH High-level Input Voltage 2.0 V 

VIL Law·Level Input Voltage 0.8 V 
11K Input Clamp Current -18 rnA 
IOH High-Level Output Current -1.0 rnA 
IOL Law-Level Output Current 20 rnA 
TA Operating Free-Air Temperature 0 +25 +70 'c 

DC ELECTRICALCHARACTERlmCS TEST CONDITIONS 

VOH Hlgh-Level.Output Voltage VCC = min. VIH =mln. IPH = max 2.7 3.4 V 
VOL Law-Level Output Voltage VCC = min. VIL = max. 10L =max 0.5 V 
VIK Input Clamp Voltage VCC = min. II = 11K -1.2 V 
IIH High-Level Input Current VCC = max. VIN = 2.7V 50 p.A 

VCC = max. VIN = 5.25V 1.0 rnA 
IlL Low-Level Input Current VCC = max. VIN = 0.5V -2 mA 
lOS Short Circuit Output Current VCC = max. VOUT = O. -40 -100 rnA 

one output at a time 
ICCH High-Level Supply Current VCC = max. VIN = OPEN 30/6lJ 45/75 mA 
ICCl Low-Level Supply Current VCC = max. VIN = 0 65/120 75/150 rnA 
NH Fanout High-Level Output VCC = max. VOH = 2.7V 20 TTL load 
NL Fanout Low-Level Output VCC = max. VOL = 0.5V 10 TTL load 

PART Total Delay Tap Delay Notes: 
NUMBER (ns)(') (2) (ns)(11 (2) 

Dl14CB250 25 5 
1. Delays measured at 1.5V level on leading edge 

only. 
DL14CB500 50 10 2. Delay tolerances: ± 5% or ± 2 ns whichever is 
DL14CB750 75 15 greater, referenced from input and guaranteed 

DL14CB101 100 20 only under the following test conditions: 

DL14CB251 250 50 
Vcc=TyP,TA=Typ, EIN=3.2V, ~1=2 ns, Tw=Td' d=33%, 
RL=l megohm and CL=l pf. 

Dl14CB501 500 100 3. Temperature coefficient of delay will vary, 

Dl15CC500 50 5 
depending upon total delay, according to the 
formula: T = 300 + (25.000/Td), in ppm/'C. 

DL15CC101 100 10 4. Delay will vary approximately 4% for every 5% 
DL15CC151 150 15 change In supply voltage. 
DL15CC201 200 20 5. Ris~time measured from O.75V to 2.4V level. 
Dl15CC251 250 25 6. Measured with no loads on taps. 
DL15CC501 500 50 

FIGURE 1 - SCHEMATIC 

=f--~"-~' -ttt---: . =f--~-~' l'-~'-~'~i' l"-~' -t~----: ,.':t:' '~lR: 'N':t:~. '~~~~~~lR: 
GND' o-L.- -, GND7 o-L.- _ I 

~----------~_~ L __________________ ~ 
INTERNALLY TERMINATED INTERNAllY TERMINATED 

.1 ~!:!LL!~. 
U.S.A. Factory Direct: 1443. Pinewood Street. Rahway, NJ 07065, Phone (908) 396-9400, Toll Free 800-223-0603. FAX 908-388-4786 

A·1578 For manufacturers' sales offices. see yellow pages EEM 1991 



2350 DELAY LINES 2350 

SERIES Dl34/DT34 TTL SCHOTTKY • 3 INDEPENDENT DELAYS 

TRIPLE DELAY LINES (14-PIN) 
ABSOLUTE MAXIMUM RATINGS (Absolute maximum ratings are values beyond which the device may be dam
aged or have its useful life impaired. Functional operation under these conditions is not implied). 

FEATURES 
• Available in auto-insertable 

(DL34) and standard (DT34) 14-Pin 
package 

• Risetime: 4 ns maxC5l(6) 

• 3 independent equal delays 
• TTL Schottky interfaced 
• Delay times from 5-250 ns 

MARKINGS AND DIMENSIONS, 
in (mm) 

14 12 10 

3 5 7 ~ PIN NUMBERS 
.780 . ____ (for r.l.rence 

(19.81) MAX only) 

PARAMETER 
Vee Supply voltage 

V" Input voltage 

I'N Input current 

Vou, Voltage applied to output in HIGH output state 

Tw Pulse width, of Total Delay (High or Low) 

d Duty Cycle 

TA Operating free-air temperature range 

RECOMMENDED OPERAnNG CONDITIONS 

VCC Supply Voltage 
YIH High-Level Input Voltage 

VIL Low-Level Input Voltage 

11K Input Clomp Current 

10H High-Level Output Current 

IoL Low-Level Oulput Current 
TA Operating Free-Air Temperature 

DC ELECTRICAL CHARACTERISTICS TEST CONDITIONS 

VOH High-Level Oulput Voltage VCC = min, VIH =min, 10H = max 
VOL Low-Level Output Vollage YCC = min, VIL = max, 10L =max 
VIK Input Clamp Voltage VCC = min, II = 11K 
IIH High-Level Input Current VCC = mox, VIN = 2.7V 

VCC = mox, VIN = 5.25V 

IlL Low-Level Input Current Vec = mox, VIN = 0.5V 
lOS Short Circuit Output Current VCC = mox, YOUT = 0, 

one output at a time 
ICCH High-Level Supply Current Vec = max, VIN = OPEN 
ICCL Low-Level Supply Current Vec = mox, VIN = 0 
NH Fanout High-Level Oulput VCC = max, VOH·= 2.7V 
NL Fanout Low-Level Output VCC = max, VOL"; 0.5Y 

RATING UNIT 
7.0 V 

-0.5to V 
+5.5 

-30to mA 
+5 

-0.5to V 
+ Vee 
100 % 
50 % 

Ot070 °C 

MIN TYP MAX UNIT 

4.75 5.00 5.25 V 
2.0 V 

0.8 V 
-18 mA 
-1.0 mA 
20 mA 

0 +25 +70 'c 

2.7 3.4 V 
0.5 V 

-1.2 V 
50 p.A 
1.0 mA 
-2 mA 

-40 -100 mA 

90 mA 
115 mA 
10 TTL load 
10 TTL load 

INDEX MARK IDENTIFICATION PIN NO.1 PART Total Delay 

1.. .020 MIN. 
-n::r-----,Ii·506) 

.250 
(6.35) MAX 

. 018 :!: .003 
(.457 ± .016) 

J 0 i~~tN. 

~~~x . 
11.781 

.600 :!: .010 
(15.24 ± .254) 

3 EQUAL SPACES 

.010 + .001 
(.254 + .025) 

NUMBERl71 (ns)111121 

DL34/DT34CB250 25 
DL34/DT34CB500 50 
DL34/DT34CB750 75 
DL34/DT34CB101 100 
Dl34/DT34CB251 250 

Notes: 
1. Delays measured at 1.5V level on leading edge only. 

EACH .200 :!: .010 (5.08 ± .254) 
NON·ACCUMULATIVE 

INOTE2) 
1-.350 18.891 I 

.310(7,8n~ 2. Delay tolerances: ± 5% or ± 2 ns whichever is greater, refer-
enced from input and guaranteed only under the following 

Vee OUT1 OUT2 OUT3 I 
• 7 

test conditions: Vcc=Typ,TA=TC!, E1g=3.2V, TRI=2 ns, Tw=1.5 Td , 
d=25%, RL = 1 megohm and L = 1 pf. 

• DT34CBXXX .400(10.16) .300 %.010 
KAPPA MAX (7.62 ".25) 

3. Temperature coefficient of delay will vary, dependin80 upon 
total delay, according to the formula: TC= 300 + (25, O/Td), 
inppm/"C. (DATE CODE) I 12 11 10 •• ~~ 

INt IN2 1N3 GND--1. 
,--+---~--I--r-

4. Delay will vary approximately 4% for every 5% change in sup-
ply voltage. \---.. 800(20.32)-1 .600 I 

~
MAX __ ~---.(.25) (15.24) .050 (1.27)TYP 5. Risetime measured from 0.75V to 2.4V level. 

. .275 
6. Measured with no loads. 

c,:.~ Marking and dim~nsions notes: ----j 1. A notch may be substituted J L i::)MIN for PIN #1 Dot Index. 
II 2. Each terminal is located 

.050 TV. -I1-.01IlY• within ± .010 of its nominal 

12 10 

(1.27) 1.457) multiple of .100 along this 
longitudinal dimension 
relative to terminals 7 and 8. 

OND7~--~--~------+---~------~--J 
140-- Vee ALL UNES INTERNALLY TERMINATED 

K~L!~o!.~ 
U.S.A. Factory Direct: 1443 Pinewood Street, Rahway, NJ 07065, Phone (908) 396-9400, Toll Free 800-223-0603 • FAX 908-388-4786 . 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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2350 DELAY LINES 2350 

SURFACE MOUNTED DELAY LINE 
SERIES SMT08 TIL SCHOTIKY (8-PIN) 5-TAP 

FEATURES 
• 8-pin SMD package 
• TTL Schottky Interfaced 
• 5 equally-spaced taps 
• Tap delays from 1-50 ns 

MARKiNGS AND DIMENSIONS, 
in (mm) 

SMTOBCBXXX f I 
V AFiFIA ;84 d~2.is) P (DATECODE) }UIMAX 

079 
___ (201) 

t 

\'_ .508MAX_! 
(12.90) 

C------,-U-.035 T 
(.921 .230 MAX 

(S.841 

Q Q d I.-_L 

• Risetime: 4ns max.IS)16) 

~.:"~~~~' ~' ~·c'~ '~~~_~: .did~i 
: 1 I L 421 (02~-11-1 IN1 

GND 4 
: T T T f T ~ I '(10691 -.1 
1--------------------1 -PINS COPLANAR WITHIN .002" 

INTERNALLY TERMINATED "HEIGHT .200" (5,08 mml AlSO AVAILABLE 

SERIES SMT14 TIL SCHOTIKY (14-PIN) 5-TAP 

FEATURES 
• 14-pin SMD package 
• TTL Schottky Interfaced 
• 5 equally-spaced taps 
• Risetime: 4ns max.ISK6) 

• Tap delays from 1-100 ns 

12 of 10 6 8 

'~"f~-Htn~U~l 
IN1:r:~~l : 

GND7 I I L ____________ .J 

MARKINGS AND DIMENSIONS, in (mm) 

Vee OUTPUT 

IN 

SMT14CB101 
KAPPA 

(DATE CODE) 

GND 

1-01·0------- ·W~W -----Oroil 

-'-1 I .2S0MAX 
(5.351 

i+~ = o:r:r=m=ttJJ 
O.lom I. '~N~r-j r-~ 

(0.2SI .. 600±.010 
(lS.23±.2SI 

r-
.100 

.280 MAX -1 (~) 
(7.11) 

j tJ"'· 1.2S±.03) 

~F~m ~'05s±.010 (1.781 (1.4±.25) 

_ .413±.020 
(10.49±.S1) 

"PINS COPLANAR WITHIN ,002" 
"HEIGHT .200" (5,08 mml AlSO AVAILABLE 

3 K~E!G~ 

ABSOWTEMAXIMUM RATINGS (Absolute mdximum ratings are values beyond 
~~~C~n~r~~~~c~~&gn~~~~~~p~r~)~e Its useful life impaired. Functional opero-

... RAMo.oR IIA._ 
Vee Supply voltage 0 

Y,N Input voltage -0.5to +5.5 
liN Input current 3010 +5" 

VOUT ~~~~~~~eto output in -0.5 to 
+Vcc 

Tw 
Pulse width. of otol Delay 
(High or Low) 40 

d OulyCycle 50 

TA 
Operating free-air 
temperature range Oto 70 

IlCOMMDeDID 0NItA"'" COND"IOH. 

Vee SUpply VOltage 

'IH Hlgh·leV8t Input Voltage 

Vil low-level Input Voltage 

I" Input Clomp CUrrent 

10H High-level OUtput Current 

'ol low-lavel Output CUrrent 

T. Operating free.Air Temperature 

DCIUCTIlICAL CttAItACD!IIITICI mr CONDIlIOM 

IIOH High-Level Output Vottoge VCC == min, V'H =min. 'ott = max 
VOL low-level Output Voltage VCC = min. V,L "" max. 10l =mall 
V,. Input Clomp Voltage Vee:::: min, 't = '1K 
I", High-Level Input Current Vee;;; max, VIN "" 2.711 

VCC "" max. YiN = 5.25\1 

'Il Low-Level Input Current Vee = max, VIN =0.5V 

lOS Short Circuit Output Current Vee = max. VOUT = 0, 
one output at a time 

'CCH High-Level Suppty Current Vee = max. V,N = OPEN 
'eel low-Level Supply Current Vee =mox. VIN=O 

NH Fanout High-level Outpul VCC = max, VOH= 2.7V 
Nl fanout Low-level Output Vee:: max, VOL:: 0.5\1 

Total Delay TapDeray 

SMT08CB250 

SMTOBCBSOO 

SMT08CB750 

SMT08CB10l 

SMT08CB251 

(n.) '"III 

25 

50 

75 

100 

250 

(ns)'''<tI 

• 
10 

15 

20 

50 

MIN 

4.75 
2.0 

2.1 

-40 

UNI 
V 
V 

rnA 

V 

% 

% 

·C 

... MAX UNIT 

'.00 5.25 

D.' 
-18 mA 
-1.0 mA 
2D mA 

+25 +70 e 

3.' V 

D.' V 
-1.2 V 

50 "A 
1.0 mA 
-2 mA 

-100 mA 

3D 45 mA 

" 75 mA 
2D nLlood 
10 nLlOOd 

ABSOLUTE MAXIMUM RAnNGS (Absolute maximum ratings are values beyond 
:~C~~~:r~~~~c~~~~~~s~~~~p'fl~)~e its useful life impaired. Functional opera-

... IIA ....... . RATIN .. UNn 
Vee Supply vOltage 7.0 V 
Y,N Input voltage -0.5 to +5.5 V 

"N Input current -30 to +5 rnA 

VOUT ~~W~~!f~~to output in -0.5to V 
+VCC 

Tw 
Pulse width, 01 Total Delay 
(High Of low) 40 % 

d Duty Cycle 50 % 

TA Operating free-oir 
temperature range Oto 70 ·C 

IIICOMMINDID OPIIIAJI_ COMN'IIONI MIN ... .... .. " 
VCC Supply Voltage 4.75 '.DO 5.25 

V'H Hlgh-le¥ellnpul Voltage 2.0 
Vil Low-Level Input Voltage D.' ',. Input Clamp Current -18 mA 

'0. Hlgh-Lavel OUtput Current -1.0 mA 

'ol Low-Level Output Current 20 mA 

'. Opefaltng Free·Alr Temperature +25 +10 

DCILICTIICALCIIAItACTUIInCI .... _-
VOH I-igh·l8WfI Output Voltage VCC "" min. VIH ""min. lOW = mall 2.1 3.' V 
VOL low-leve1 Output Voltoge 'ICC"" min. 'Ill = mOIl, 10\.. =max D.' V v,. Input Clamp VoItOge Vce = min, II "" iNC -1.2 V 

1m H.gh-Levellnput Current 'ICC:: mQIC, YIN = 2.7V 50 ,.. 
'Icc = mQlC, 'lIN = 5.25'1 1.0 mA 

Il Low·levet Input CUfrent 'Icc = mQlC, YIN = D.SY -2 mA 

'os Short Circuli Output Current 'ICC'" mOIl, Your = O. -40 -100 mA 
one output at a lime 

'cCH High·LeveI SupplV Current 'ICC = mOIl. YIN = OPEN 30 .. mA 
'eCL Low·LeveI Supply C ... rent 'ICC = mOll,VIN =D .. " mA 
N. Fanout Hlgh·LeveI OUtput vee = mOIl. VOH '" 2.7V 20 mioGd 
Nl Fanout Low·LeveI Output vee = mOlC, VOL = D.5Y 10 nLlOod 

""" -Delay T""DeIay 
...... , 

NUMBEROI ("1)11101 (nS)11I0I 1. Delays measured at 1.5V level on leading edge only. 

SMT14CB250 25 • 2. Delay tOlerances::t5'L Of:t2 ns, Whichever IS greoter, 
referenced from Input and guaranteed only under the 

SMTl4CBSOO 50 10 
follOWing test conditions: V'jif = Typ, T A = Typ. EI~ = 3,2V, 
~~.2ns. Tw = Td' d = 25%, .. 1 megohm and l = 

SMTl4CB600 60 12 3. Temperature coefficient otdelay wlH vary, depending 
upon total delay. according to the formula. 

SMTl4CB750 75 15 TC + 300 + (25,OCOfTd)' In ppmf·C. 

SMTI4C8~0l 100 20 
4. DeJay will Inversely vary about -6 for every 5'L change in 

supply voltage. 

SMTl4CB151 150 30 
5. Risetime measured from O.75V to 2.4V level. 
6. Meosured with no loads on tops. 

U.S.A. Factory Direct: 1443 Pinewood street. Rahway, NJ 07065, Phone (9Q8J 396-9400, Toll Free 800-223-0603 • FAX 908-388-4786 

A·1580 For manufacturers' sales offices, see yellow pages EEM 1991 



2350 DELAY LINES 2350 

SERIES ST08C/ST14C TTL SCHOTTKY (8-PIN/14-PIN) 

5-&10-TAP SIP DELAY LINES 
ABSOLUTE MAXIMUM !lATINGS (Absolute maximum ratings are values beyond which the device may be damaged 
or have lis useful life impaired. Functional operation under these conditions is not implied). 

PARAMETER RATING UNIT 
Vee Supply voltage 7.0 V 

V'N Input voltage -0.5 to +5.5 V 

I'N Input current 30 to +5 mA 
VOtlf Voltage applied to output In HIGH output state -0.5to +Vcc V 

Tw Pulse width. at Total Delay (High or Low) 40120 "10 
d Duty Cycle 50 "10 
TA Operating free-air temperature range Ot070 °C 

RECOMMENDED OPERATING CONDITIONS MIN TYP MAX UNIT 

VCC Supply Voltage 4.75 5.00 5.25 V 
VIH High-Level Input Voltage 2.0 V 
VIL Low-Level Input Voltage 0.8 V 
11K Input Clamp Current -18 mA 

FEATURES IOH High-Level Output Current -1.0 mA 
IOL Low-Level Output Current 20 mA • 8-Pin (ST08C) and 14-Pin (ST14C) 

SIP Package TA Operating Free-Air Temperature a +25 +70 "C 

• TTL Schottky interfaced 
.5/10 equally-spaced taps DC ELECTRICAL CHARACTERISTICS 

• Risetime: 4 ns maX<S)(6) VOH High-Level Output Voltage 
VOL LOW-level Output Voltage 
VIK Input Clamp Voltage 

• Tap delays from 1-100 ns 

IIH High-level Input Current 

III LOW-level Input Current 
lOS Short Circuit Output Current 

MARKINGS AND DIMENSIONS, 
in (mm) 

ICCH High-Level Supply Current 
ICCl LOW-level Supply Current 
NH Fanout High-Level Output 
Nl Fanout low-Level Output J. ,---------, .175 

• ST08CBXXX (DATE CODe) (4.46) ..1 
KAPPA IMAXI r .--- I L... _______ ...J ST14CBXXX (DATE CODE) (5~) 

'--____ -"K"'AP-"PA-'----_____ . MAX 

.900 1 
I <;;::)---t I I 1.46 

(37.08)-----_ 

<r~~~ l MAX JT. L -1 (8.89) f MAX 

I' P~"":b":"':"~:"':'" ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ L~ .1~::!:.03 1 2 3 4 5 6 7 8 9 10 11 12 1314 , 
(3.81::!:.76) MIN Pinttumbefslor refer&nGeOll'Y (2~~) 

MIN 

24 AWG round leads may be used. 

SERIES ST08 SCHEMATIC SERIESST14 SCHEMATIC 

34 56 4 5 6 7 8 9 10 11 12 13 

IN 2 
V,,1 +--~t~tl-~tt~t---: 

'N 3 o---H>--" ~~~I'~~~ .~ I 

GND14 a : 11IT111T11 f: L __________________ ~ GND8 <>------' 
Vee 1 0-- INTERNALLY TERMINATED INTERNALLY TERMINATED 

~e~OG~~. 

TEST CONDITIONS 

VCC = min. VIH =min. 10H = max 
VCC = min. VIL = max. IOl =max 
VCC = min. II = 11K 
VCC = max. VIN = 2.7V 
VCC = max. VIN = 5.25V 
VCC = max. VIN = 0.5V 
VCC = max. VOUT = O. 

one output at a time 
VCC = max. VIN = OPEN 
VCC = max. VIN = 0 

2.7 3.4 

-40 

30/60 
65/120 

V 
0.5 

. 
V 

-1.2 V 
50 p.A 
1.0 mA 
-2 mA 

-100 mA 

45/75 mA 
75/150 mA 

VCC = max. VOH = 2.7V 20 TTL load 
VCC = max. VOL = 0.5V 10 TTL load 

Tap Delay PART Total Delay 
NUMBERl7) (ns)(1) (2) (ns)(1) (2) 

ST08CB250 25 5 
ST08CB500 50 10 
ST08CB750 75 15 
ST08CB101 100 20 
ST08CB251 250 50 
ST08CB501 500 100 

ST14CD500 50 5 
ST14CD101 100 10 
ST14CD151 150 15 
ST14CD201 200 20 
ST14CD251 250 25 
ST14CD501 500 50 
ST14CD102 1000 100 

Notes: 
1. Delays measured at 1.5V level on leading edge only. 
2. Delay tolerances: ± 5% or ± 2 ns whichever is greater. refer

enced fr~m input and guaranteed only under the following 
test conditions: Vcc=TyP,TA=TyP. E,~=3.2V, TRI=2 ns. Tw=Td' 
d=25%, RL=1 megohm and C L=lb pf. 

3. Temperature coefficient of delay will vary, depending upon 
total delay, according to the formula: TC= 300 + (25,OOO/Td). 
in ppml"C. 

4. Delay will vary approximately 4% for every 5% change in sup
ply voltage. 

5. Risetime measured from O.75V to 2.4V level. 
6. Measured with no loads on taps. 

4 
U.S.A. Factory Direct: 1443 Pinewood Street, Rahway. NJ 07065, Phone (908) 396-9400. Toll Free 800-223-0603 • FAX 908-388-4786 
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2350 DELAY LINES 2350 

SERIES PT36 TTL SCHOTTKY (16-PIN) 

3-BIT PROGRAMMABLE DELAY LINE 

FEATURES 
• Inherent Delay: 7 ns ±121ns 
• 16-Pin OIL package 
• Total Delay Tolerance: ±5OJo or 

±1 ns, WIG 
• TTL Schottky Interfaced 

MARKINGS AND DIMENSIONS, in (mm) 

L r --------,\.010 (.245) 
.280 (7.09) \ . .025 (.635) 

MAX. il 
t li li li li li li-' .150 ~ .030 T (3.8 ~.8) 
.018 

(T~:)--H-- f 

IN 0----"-..---\ 

ADDRESS 
~ 

1 2 3 

GROo--~~~ ____ ~ I 
I I 
L ___________ -.J 

OUT 

t 
PTi:~~~'0 (;~O~ 

(DATE CODE) MAX 

~.-----'~ I .800 I 
1----- (2Q.4) ------i 

MAX 

Lr---++----1f---1 ,-
.012 

(.304) 
TYP) 

ABSOLUTE MAXIMUM RATINGS (Absolule mcxlmum rclings ere vclues beyond 
which the device may be damaged or have Its useful life impaired, Functional opera~ 
flon under these conditions is not implied) 

PARAMmR RATINGI 

Vee Supply voltage 7.0 

VIN Input volloge -0.5 to +5.5 

'iN Input current -30 to +5 

VOUT 
Voltage applied to outpulln 
HIGH output state 

Tw 
Pulse width. of Totel Delay 
(High or Low) 

d Duty Cycle 

T, 
Operating free-air 
temperature range 

IlICOMMINDm ONMtINCt CONDITIONS 

Vee SuPPlv \Ionage 
IIIH Hlgh·Levellnput Voltage 
IIll low-levellnpUf Voftoge 
11K Input Clamp Current 
IOH High-Level Output Current 

IOL low-Level Output Cunen! 
TA Operating free-Air Temperature 

DCELECTIICALCHARACTERtmCl nIT CONDInONS 

-0.510 
+Vee 

50 

50 

01070 

IIOH High-Level Output VOltage 
VOL Low-Level Output Voliage 
\11K Input Clamp Voltage 

Vee = min. lilt = moK. 10M"" mox 
Vee == min. litH :::rnin. IOl =mall 
Vee;:: min. 1\ :: 1,K 

11M High·level Input Current Vee = mOIl, IJIN = 2 7V 
Vee:: max. "IN = 5 2511 

IlL low-l~ Input Current Vce =- mox. IIIN = 0.511 

MIN 

475 
20 

27 

UNIT 
V 
V 

mA 

V 

% 

% 

°c 

"" .... UNn 

500 525 

0.8 
-18 mA 
-1.0 
20 mA 

+26 +70 C 

34 
O. 
-12 
so I" 
10 mA -, mA 

lOS Short Circuit Output Current Vee::: mOl(, "OUT'" O. -40 -100 mA 

ICCH High-Level Supply Cuttent 

ICCl low-level Supply CUllenl 
NH Fanout High-level Output 
Nl Fanout low·level Output 

FUNCTION TABLE 

Add .... (8" No.) 
Enable 3 2 1 

L L L L 
L L L H 
L L H L 
L L H H 

L H L L 
L H L H 
L H H L 
L H H H 
H X X X 

one output 01 a lime 

Vce = max. VIN = OPEN 

Vee == mox. "IN'" 0 
Vee = mox. VOH = 2]v 
Vee = max. VOt = 0 511 

Delay 
Out 
T, 
T, 
T, 
I, 

I. 
I, 
I. 
I, 
L 

Part!21 

Numbe, 

Pl36C8010 
PT36CB020 
PT36CB030 

PT36CB050 
PT36CB100 
PT36C8150 

PT36C8200 
PT36CB400 
PT36C8500 

Incremental 
Delay 

Per Step'Jl 

1!'.± .4 ns 
2 ns ± .4n5 
3 ns ± .5 ns 

5 ns± .6ns 
10 ns ±1.0 ns 
15 ns ±1.3 ns 

20 ns ±1.5 ns 
40 rs ±2.0 ns 
50 ns ±2.5 ns 

90 
115 mA 
20 TTllood 
10 TTl lOad 

Total 
Delay'" 

Change 

7 n. 
'14 ns 

21 ns 

3505 
70 ns 

105 ns 

140 ns 
280 ns 
350 ns H-Hlgh l-low X-Dontcare 

To = Reference or Inherent delay 
~-±~~~~~---" 

of circuit. 
T, to T1 = Multiplier of fo 0 

SERIES PT42 TTL SCHOTTKY (32-PIN) Incremenloldelcy. ~~=CI=15~\~ 

4-BIT PROGRAMMABLE DELAY LINE 
MARKINGS AND DIMENSIONS, 
in (mm) 

FEATURES -- '~::I:~n§:· III 
1.27> -1 008(203) 

• Inherent Delay: 15 ns ±2ns T ':~:'I I"""" 
• Input signal requirements' TTL logic ~ = = ~H 
• Output fan-out: TTL Schottky load ,,~, ~ ~ ~ "~' 
• Total Delay Tolerance: ~" v" P2 P3" 

±5% or ±1 ns, WIG " "" " " 1_,-______________ -. 
PU2CBOIO 

KAPPA 
IDATECOOE> ,~~ I 

l- -~~I =-=-v=-~-·-·--'~-,';:-" ~~~-_---~==~i 
~!~ _. I· 

II 'l? V VVVV~j1 
~t I:;~) IrJ;) 12~\~05) i 

, 
ENABLE 

5 ~!:!Lt~ 
13 18 

OUTPUT GROUND 

Recommended Operating CondHlons-See series PT36 above 
DC Electrical Characterlath: .... See Serl .. PT36 above 
Absolute Maximum Ratlngs-See Serle. PT36 above 

FUNCTION TABLE 

Address (Bit No.) 
Enoble 4 

L L 
L L 
L L 

L L 
L L 
L L 

L L 
L L 
L H 

L H 
L H 
L H 

L H 
L H 
L H 

L H 
H X 

l- LogiC 0 
H=Logic 1 
X = Don't care 

3 2 1 

L L L 
L L H 
L H L 

L H H 
H L L 
H L H 

H H L 
H H H 
L L L 

L L H 
L H L 
L H H 

H L L 
H L H 
H H L 

H H H 
X X X 

To = Reference or Inherent 
delay of circuit. 

T, to T'5 = Multiplier of 
Incremental delay. 

Delay 
Out 

Part 121 

Number 

T, 
T, 
I, 

PT42CB010 
PT42CB020 
PT42CB030 
PT42CB04O 

I, 
I, 
T, 

PT42CB050 
PT42CB060 
PT42CB080 

T. PT42C8100 
T, PT42C8120 
I, PT42CB150 

T, 
I" 

PT42C8200 
PT42C8250 

T" PT42CB300 

T" 
I" 
I" 

PI42CB350 
PT42CB400 
PT42CB450 

T" 
L 

PT42C8500 
PT42CB600 
PT42C8800 
PT42CB101 

1. 
2. 

Incrementol 
Delay 

Per Step 131 

1 n. 
2 ns 
3 n. 
4 n. 

5 n. 
6 n. 
8 n. 

10 ns 

12 ns 
15 ns 
20 ns 
25 ns 
30 n. 
35 n. 
40 n. 
45 n. 

50 n. 
60 n. 
80 n. 

100ns 

U.S.A. Factory Direct: 1443 Pinewood Street. Rahway, NJ 07065, Phone (908) 396-9400, Toll Free 800-223-0603 • FAX 908·388-4786 

Total 
Delav'" 

Change 
15 ns 
30 ns 
45 ns 
60 ns 

75 ns 
90 n. 

120 ns 
150 ns 

180 ns 
225 ns 
300 n. 
375 ns 

450 ns 
525 nl 
600 ns 
675 ns 

750 ns 
900 ns 

1,200 ns 
1.500 ns 

A·1582 For manufacturers' sales offices, see yellow pages EEM 1991 



2350 DELAY LINES 2350 

SERIES HCL 14/HCT14 (14-PIN) 5-TAP 

HCMOS DELAY LINES 

FEATURES 

ABSOLUTE MAXIMUM RATINGS Absolute Maximum Ratings are those values beyond which permanent damage to the device may 
occur. These are stress ratings only and functional operation 01 the device at or beyond them is not implied. Long exposure to these conditions 
may affect device reliability. 

Symbol Characteristic Ratings Unit 
Vcc Supply Vollage Range 0.5 to +7.0 V 

lik 
DC Input Diode Current ±20 mA V,< -0.5VorV,>Vcc+0.5) 

10k 
DC Output Diode Current ±20 mA (Vo< -0.5V or Vo>Vee+0.5V) 

10 
Continuous Output Current Per Pin ±35 mA (-0.5V <Vo<Vcc+0.5V) 
Continuous Current Through 
Vee or GND pins. ±125 mA 

Tw Pulse width ot Total Delay (High or Low) 40 % 
d Duty Cycle 50 % 

T" Storage Temperature Range 55 to +125 °c 

• HCMOS logic interfaced RECOMMENDED OPERATING CONDITIONS 

• Tap Delay from 1-100 ns 
.5 equally-spaced taps 
• Available in auto-insertable 

(HCL14) and standard (HCT14) 
packages 

• Risetime: 8 ns typ (3) (4) 

PARAMETER 

Vcc Supply Voltage 

VIH High-level Input Voltage 

• Compatible with standard LSTIL VIL Law-Level Input Voltage 

family 

MARKINGS AND DIMENSIONS, 
in (mm) 

vee 3 OUT , 
HCLl4CB250 4 .. • KAPPA 110 '6) 

(DATE CODE) MAX 

'N 4 G ~ 

~
----. 

275 
(699) 

II '20M,J 
Il~ t 

-l L J I [[0'8 TVP 
I ~ -H-- j .457) 

.050 TVP .100 TYP 
(127) (2.541 

... -< 17.'" [ .050 TYP (1 27) 

r'~N+-____ 4-____ ~GN~D~~ 

~ 2 3 "'; 5 6 7 

.300 :!: .010 

.010 + .001 
1.254 + .0251 

(1.62 :!: .2S4J 

11 10 9 ! 

INDEJeMARK 
IDENTIFICATION 

PIN NO. 1 

1 .350( .... ) I 
t-.310(7.'7)-J. 

. 2" 
(1.3S) MAX 

.01' :!: .003 
(.457:t .071) 

'" 

VI Input Voltage 

Vo Output Voltage 

11K Input Diode Current 

10K Output Diode Current 

10 Continuous Output Current 

TA Operating Free-Air 
Temperature 

DC ELECTRICAL CHARACTERISTICS 

VOH High-levelOutputVollage 

10H High-level Output CUrrent 

VOl Low-level OutputVo~age 

II Input Current 

ICC Supply Current 
N Fanout 

12 10 • 

VAFlFlA: N TECHNOLOGIES INC_ 

TEST CONDITIONS Vee MIN TYP MAX UNIT 

4 5 6 V 
4V 1.5 V 
5V 3.15 
6V 4.2 
4V 0 0.3 
5V 0 0.9 V 
6V 0 1.2 

0 VCC V 
0 VCC V 

VI<O or VI>VCC ±20 mA 
VO<O or Vci>Vcc ±20 mA 

VO=OtoVCC ±25 mA 

-40 +25 +85 °c 

VI =VIH or VIL. 10H = -20p.A 4V 1.9 
5V 4.4 
6V 5.9 

VI =VIH or Vll. 10H = 4mA 5V 3.84 V 

VI =VIH or VIL. 10H = 5.2mA 6V 5.34 

VI = VIH or VIL. Vo = VCC 6V 5 p.A 

VI = VIH or Vll. 10L = 20p.A 4V 0.1 

5V 0.1 

6V 0.1 

VI = VIH or VIL. 10L = 4mA 5V 0.4 V 

VI = VIH or VIL. IOL = 52mA 6V 0.4 

VI= 0 taVCe 6V t1.0 p.A 
VI = Vec or O. 10 = 0 6V 5 10 mA 
Vo = VOL to VOH. VCC = min-to-max 10 LS 

TIl 
Loads 

Notes: 

1. Delays measured at 1.5V level on leading edge only. 

2. Delay tolerances: ±5% or :1:2 ns. whichever Is greater. referenced from 
input and guaranteed only under the following test conditions: Vee; Typ. 
TA;Typ• E'N;3.2V. TR,;2 ns, Tw;Td • d;33%, RL;l megohm and 15 pf. 

3. Risetime measured from O.7SV to 2.4V level. 

4. Measured with no load on delay taps. 
12 • 10 6 • 

vee,. 0 ii(-- - - - - ----j 
I I 

IN' I I 
I I 

OND7 I I L ____________ .J 

INTERNALLY TERMINATED 

6 

U.S.A. Factory Direct: 1443 Pinewood Street, Rahway, NJ 07065, Phone (908) 396-9400, Toll Free 800-223-0603 • FAX 908-388-4786 
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2350 DELAY LINES 2350 

SERIES DE16CB (16~PIN) 5-TAP 

ECl 10K DIGITAL DELAY liNE 
MARKINGS AND DIMENSIONS, 
in (mm) ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may 

impair usefullifeofthedevice. Unless otherwise noted. these limits are specified Qvertheoperating 
ambient temperature range.) 

FEATURES 
• ECl 10K interfaced 

• 
3 , 

DE16CBXXX 

KAPPA .400 mall 
(10.161 

(OATE CODE) j 
~G~ ___ ~~~ ____ ~.~oo~ ___ 

I ."",m,,_1 
I---- {20.32! 

~
-t 

.275msK 
(6.991 

(3.05) , , ----,-

SYMBOL CHARACTlRtmc RATING 
Supply voltage -8.0 

a 10 VEE 

Output source current -SO 

Pulse width ofTeta! Delay {High or low) '" Duty Cycle 50 

TS Storage temperature -5510 +125 

RECOMMENDED OPiRAnNG CONDInONS 

VEE Supply Voltage 
VIH High-level Input Voltage 
Vll low-level Input Voltage 
'A Operating Temperature (wi1h 500 lFPM air IloW) 

• Tap delays from 0.5-100 ns 
Jill ~ 

050 typ I ,100 typ .018 typ 
(1.271 .... - 1- (2.541 ....... Il- (.46\ DCEI.ECTfHCAl.CHARACllRISTICIP'l THT CONDnlONS 

• 5 equally spaced delay taps 
• Standard 16-pin package 
• Power dissipation: 200 mWTyp 

(no load) 

15 3 14 4 13 

=== 3 • 5 

300 
17.62) 

IE Supply Current 
IIH High-level Input Current 
IlL Low-Level Input Current 
VOH High-level Output Voltage 
VOL Low-level Output Voltage 
N Fanout 

VIH= -0.81OV 
VIL = -185W 
VIH = -0.810V 
Vll = -1.85ClV 

0.5 
-1060 
-1890 

SCHEMA:~'C 
1~ 151413 , = = <=1--------;,--1--..L AC ELECTRICAL CHARACTERISTICS 

r~~--- - - - ------. 

Vcc8~ . i 
I I 

IN50-+- ~ : I , 

GND1 , ,. 0 i I I II I ! 
1 ______ --------------, 

INTERNALLV TERMINATED 

.01Otyp 
(.25J 

SERIES DE24 (24-PIN) 8-TAP 

I .350 
---(8.89) 350 I (8.89)-' 

1. All DC electricals are specified over the operahng temperature 
range at VEE = -5.2V ± o.rnv 

2. Delayme~suredat -1 3V laval on leading only, VIH=MIN. VIL",MAX 

~C~1JO'O~~~~~gL~~=~lP' Tw=Td' d=33%. TRI=TFI=2ns, 

3. Delay tolerance' ±5% or ±1.0 ns. whichever is greater. referenced 
to input. 

4. Rlsetime measured from 20% to 80%, and Falltime measured 110m 
80% to 20%, VEE = -5.2V, VCC = GND, TA = +25.C. 

5. Output terminals terminated with 100 H to -2.0 Valls. 

ECl 100K DELAY liNE 

PAI1T 
NUMBER 

DE16CB100 
DE16CB200 
DE16C8250 
DE16C8500 
DE16CB750 
DE16C8101 
DE16C8151 
DE16CB201 
DE1bCB251 
DE16C8301 

. DE16C8401 
DE16C8501 

Max Output 
Total Delay Tap Detay Risetime 
(ns)(2) ()(5) (ns)(2) (3)(S) (ns)'A)(S) 

10 2.0 40 
20 40 4.0 
25 50 4.0 
50 10.0 40 
75 150 50 

100 200 b.O 
1SO 300 7.0 
200 400 8.0 
250 50.0 100 
300 60.0 150 
400 80.0 150 
500 100.0 200 

UNIT 

mA 

% 

% 
·c 

75 mAdo 

'25 .uAdc 
,Ado 

-0.700 Vdo 
-16t5 Vdo 

85 Eel 
loads 

MaxOulpul 
Falltime 

(ns)(4) (5) 

4.0 
40 
40 
4.0 
50 
bO 
70 
80 

100 
150 
150 
200 

MARKINGS AND DIMENSIONS, 
in (mm) 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth In this table may 
impair usefullifeofthedevice. Unless otherwise noted, these limits ore specified over theoperating 
ambient temperature range.) 

FEATURES 
• ECl 100K Input and Output 
• 24-Pin Package 

• DE24CDXXIC 
KAPPA 

JOAn: CODE) 

S"/MIOL CHAllACIDIS'nC 
SUpply voltage (VeC1 VCC2 GND) 

'0 Output source current 

, Pulse width of Total Delay (High or Low) 

Du"tyCYCIe 

TS storage temperature 

RICOMMENDED OPiIlATiNG CONDITIONS 

VEE Supply Voltage 
Vee Ground 
fA Operating Free-Ail Tempelcture 
"IH High-level Input Voltage 
VIi. Low Level Input Vollage 

DC E1.ECTRICALCHARACTEIISTICS TlSf COMDinONS 

• 8 Equally-Spaced Delay Taps 
• 70 ECl Fan Out Capability 
• Operating temperature range: 

O°C to +85°C 

I = = = = = = = = = = = I ~:,~,:~ 

-'~~'"~\' ~J ,",n ~~;.~I 

VOH High-Level Output Voltage 

VOL low-level Qutput Voltage 

IIH High-level Input Current 

III low-leveJ Input Current 

lEE Supply CUllent 

VIN :::: VIH (MAX) 

VIN "" VIL (MIN) 

VIN :::: VIH (MAX) 

VIN = "Il (MIN) 
VIN = Open 

PAI1T 
OUTPUT #1 

PIN #3 9 10 11 12 

----, 
I 

IN 240-H:>--1 I DEL.A.Y NETWORK I 

GRD 1.60 
7·13·19 

7 

I i L ______________________________ J 

K~~~OG:ts~i 

Notes 

1. All DC Electrlcals are specified over the operallng temperature 
range at VEE= -4.5V±O.01V 

2. Deloy measured at -1 3V level on leading edge only, VI~'" MIN, 

i'~~:~1~1 n~~~~~'g'Oov8~s~~~,d~:J~"Tw=3Td,d=3 %, 

3. Delay tolerance' ± 5% or ± 1.0n5, whichever Is greater, referenced to 
input. 

4. Riseftme measured from 20% 10 80% and Falltime measured from 
80%1020%. VEE ",Typ, VCC=GND, TA=TTVP 

5. Output terminals terminated with son to - 2.0V. 

NUMBER 

DE24CD080 
DE24CD160 
DE24CD240 
DE24CD320 
DE24CD400 
DE24CD480 
DE24CD560 
DE24C0640 
DE24CD720 
DE24CD800 
DE24CD161 
DE24CD201 

RAIING UNIT 
70100 

VEE to +O.5V 

55 mA 

100 % 

50 % 

6510 +150 ·C 

MIN T'/P MAX UNIT 

-4.5 
0 

+25 +85 
-1.16 

-1.63 

-1.02 

-162 

18 mA 

05 ,A 
100 

fatal Delay Tap Delay 
<nil ±(ns) 

8 , ± 0.5 
16 2 
24 3 
32 4 

'" 5 
48 6 
56 , 
b4 8 
72 9 
80 10 

1bO 20 
200 25 

U.S.A. Factory Direct: 1443 Pinewood street. Rahway. NJ 07065. Phone (908) 396-9400, Toll Free 800-223-0603. FAX 908-388·4786 
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2350 DELAY LINES 2350 

SERIES DP14C/DP16C ANALOG 10-TAP 

14-PIN Be 16-PIN DIP DELAY LINES 
(available in full-MIL conformance as Series DP14M/DP16M) 

• TTL and DTL compatible 
• Meets applicable requirements of MIL-D-23859 
.5/1 Delay-to-Rlsetime Ratio 

• 10 Equally-Spaced Taps 
• Wide Operating Temperature Range 

• Low cost 

ELECTRICAL SPECIFICATIONS 
Total Delay: 1 0 to 1 boo ns 
Tap Delays: 10% increments standard 
(other increments available upon request) 
Risetime: 20% maximum of Iota I delay(see Table 1) 
Characteristic Impedance: 50 to 500 ohms (± 10%) 
Attenuation: 2d8 max (see Table 1) 
Distortion: ±10% max 
Temperature Coefflcientof Delay: 100ppmtC max 
Operating Temperature Range: -55°C to +125°C 
Storage Temperature Range: -65°C to +130°C 
Insulation Resistance: 
1000 megohms min @ 50VDC @ 25°C 
Dielectric Strength: 50VDC 

MECHANICAL SPECIFICATIONS 
Case Configuration: See FIGURE 2 
Case Material: Molded Epoxy 
Terminals: Flat, DIP-type (See FIGURE 2) 
Terminal Material: Kovar or equivalent, tin-plated 
Pin Connections: See TA8LE II and ill 
Polling: 100% filled with a two-component .epoxy 
Marking: Includes manufacturer's name, 
part number and date code (See FIGURE 2) 

PART NUMBER EXAMPLE 
Typical part number is a combination of the Basic 
Series Number, Mounting Height Code, Delay Time, 
Impedance, and Pin Sequence Code. 

EXAMPLE: DP14CA10112A 
(100 ns, 100 ohm, 0.200" (5.08 mm) Max. Height, 
using the code "A" Pin Sequence) 

DP14(16)C 
I 

DP14C Is 14-Pln DIP 
DP16C Is 16-Pln DIP 

A 

I 
MOUNTING HEIGHT CODE 
(See Table IV) 

101 12 

DELAY TIME: Expressed In nanoseconds (ns). 
First !WO digits are significant figures. 

Last digit speCifies number of zeros to follow. 

IMPEDANCE: Expressed in ohms (n). 
First digit Is significant. 

Last digit specifies number of zeros fo follow. 

A 

PIN SEQUENCE CODE (See Table II and III). 
"STANDARD" Pin Sequence if omitted. 

K~E'C!!'IsS. 

TABLE I 

Td (ns)(11 Tel/tap Tr (ns) ATTENUATION ('II.) TYPICAL PER IMPEDANCE (n) 
(±S%) (n5)(2)(3) ·(±10'11.) MAX 50 100 200 300 500 

10 1 3 5 
20 2 5.5 3 5 5 
30 3 6.5 3 5 5 
40 4 8 3 5 5 5 

50 5 10 3 5 5 5 7 
60 6 12 3 5 5 5 7 
75 7'12 15 3 5 5 5 7 

100 10 20 3 5 5 7 7 
120 12 24 3 5 6 7 8 

150 15 30 3 5 6 7 8 
180 18 36 4 5 6 7 8 
200 20 40 4 5 6 7 8 
220 22 44 4 5 6 7 8 
250 25 50 4 5 6 7 8 

300 30 60 5 8 10 10 
375 37'12 75 7 8 10 10 
500 50 100 8 10 12 12 
600 60 120 15 15 
750 75 150 15 20 

1000 100 200 20 
(1) Or ±2 ns, whichever )S greater. (2) Or ±1 ns, whichever Is greater. (3) For 10-tap lines only. 

TABLE II. PIN-NUMBER SEQUENCE (FOR DP14C ONLY)" 

CODE IN 10'11. 20'11. 3D'll. 40'11. 50'!(, 60'11. 70'11. 80'11. 90'11. OUT GND 
Standard 14 2 12 3 11 4 5 10 6 9 7 1,8 

A 1 2 13 3 12 4 10 5 9 6 7 14 
B 2 3 4 5 6 7 9 10 11 12 13 1,14 
C 7 9 6 10 5 11 12 3 13 2 14 1,8 
D 1 13 2 12 3 11 4 10 5 9 6 7,8,14 

~ 2 3 4 5 6 7,8 9 10 11 12 13 1,14 
1 13 2 12 3 11 4 10 5 9 6 7 

G 2 13 3 12 4 11 5 10 6 9 7 8,14 
H 2 3 4 5 6 7 9 10 11 12 13 1 
I 1 13 2 12 3 11 5 10 6 9 7 8,14 
J 1 2 13 3 12 4 10 5 9 6 7 8,14 
U 2 3 4 5 6 8 9 10 11 12 13 1,7 
V 2 3 4 5 6 8 9 10 11 12 13 1 
W 1 13 2 12 3 11 4 10 5 9 6 7,14 

"other pin sequences available upon request. 

TABLE III. PIN-NUMBER SEQUENCE (FOR DP16C ONLY)" 

CODE IN 10'11. 20'11. 30'11.' 40'11. SO'll. 60'11. 70'!1. 80'11. 90'11. OUT GND 
A 15 2 14 3 13 
B 1 15 2 14 3 
C 1 15 3 14 4 

"other pin sequences available upon request. 

TABLE IV 
MOUNTING HEIGHT 

CODE DIMENSION 
(MAX) 

A .200 (5.08) 
B .250 (6.35) 
C .300 (7.62) 

R, 

R, 

4 
13 
13 

Note: 

5 11 6 10 7 1,9 
4 12 5 11 6 8 
5 12 6 11 8 9,16 

FIGURE 1 - SCHEMATIC 
20% 40% 60% '80% 

r------------, 
( I 

LI-------------1J 
OND (1) OND (1) 

NOMINAL 
TERMINATING 
IMPEDANCE' 

(1) Extra GND Pin(s) optional. 

OUTn 

INDEXMAflK 
IDENTIFICATION 

PIN NO.1 

Noles. 
") A notch may be substitutecllor PIN I' Dol )ncI ••. 

.010:::.00' 
4.254:::.025) 

121 Each term,na. is localed with :::.01001 Itlll nominal multiple 01 .100 alan; this 
longitudinal dimension falall.e to terminals 7 and I. 

.300 
(1.82) MAX 

-I .320(1.13) I .290(7.311 

I 

FIGURE 2 - MARKING" DIMENSIONS 
In (mm) 

l .020 

~EE -r=-------,-;f,~ i (.5011 MIN 

TABLE .~ 
,V t 

I I .011 :::.003 . 
,- 300 ]"RO(7~0'i')~AX 

t-:~:;::~-l (.451::: .0781 i1.82) ('.781 MAX 

.600 :1:.010 
(1S.24 1:..2541 

.700 :1:.010 
(17.78:1:.2541 _ 

EQUAL SPACES 
EACH .100 :1:.010(2.54 :1:.254) 

NON·ACCUMULATIVE CNOTE 21 

8 

U.S.A. Factory Direct: 1443 Pinewood Street. Rahway. NJ 07065. Phone (908) 396-9400, Toli Free 800-223-0603 - FAX 908-388-4786 

EEM 1991 For manufacturers' sales offices, see yellow pages A-1585 



2350 DELAY LINES 2350 

SERIES DP24C ANALOG 20-TAP 

24-PIN DIP DELAY LINE 
(available in full-MIL conformance as Series DP24M) 

ELECTRICAL SPECIFICATIONS 
Total Delay: 20 to 2000 ns 
Tap Delays: S% increments standard 
(other increments available upon request) 
Risetime: 10% maximum of total delay (see Table 1) 
Characteristic Impedance: SO to 200 ohms (±10'o) 
Attenuation: 2dB max (see Table 1) 
Distortion: ±10"lo max 
Temperature Coefficient of Delay: 100ppmj"C max 
Operating Temperature Range: -SsoC to +12SoC 
Storage Temperature Range: -6SoC to +130°C 
Insulation Resistance: 1000 megohms min @ SOVDC 
@ 2SoC 
Dielectric Strength: SOVDC 

MECHANICAL SPECIFICATIONS 
Case Configuration: See FIGURE 2 
Case Material: Molded Epoxy 
Terminals: Flat, DiP-type (See FIGURE 2) 

PART NUMBER 

20051 
40051 
60051 
80051 
10151 
20151 
20012 
40012 
60012 
80012 
10112 
20112 
30112 
40112 
50112 
60112 
80112 
10212 
12212 
15212 

40022 
60022 
80022 
10122 
20122 
30122 

. 40122 
50122 
60122 
80122 
10222 
12222 
15222 
20222 

m(n~(1) 
(±5 ) 

20 
40 
60 
80 

100 
200 

20 
40 
60 
80 

100 
200 
300 
400 
500 
600 
800 

1000 
1200 
1500 

40 
60 
80 

100 
200 
300 
400 
500 
600 
800 

1000 
1200 
1500 
2000 

TABLE I 

Td/tap ~S)(2) 
(±1 ) 

Tr~ 
(M 

Zo (ohms) 
(±10%) 

1 3 
2 4 
3 6 50 4 8 
5 10 

10 20 
1 3 
2 4 
3 6 
4 8 
5 10 

10 20 
15 30 
20 40 100 
25 50 
30 60 
40 80 
50 100 
60 120 
75 150 

2 4 
3 6 
4 8 
5 10 

10 20 
15 30 
20 40 200 
25 50 
30 60 
40 80 
50 100 
60 120 
75 150 

100 200 Terminal Material: Kovar or equivalent, tin-plated 
Pin Connections: See TABLE II 
Potting: 100% filled with a 

'Notes: (1'Or ±2 ns. whichever Is greater. ("Or ±1 ns. whichever is greater. 

two-component epoxy 
Marking: Includes manu
facturer's name, part 
number and date code 
(See FIGURE 2) 

TABLE II. PIN-NUMBER SEQUENCE" 

CODE TAP"'· IN 5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55% 60% 65% 70% 75% 80% 85% 90% 95% OUT GND 

A 2 3 4 5 6 7 8 9 10 11 12 14 15 16 17 18 19 20 21 22 23 1.24 
B 2 3 4 5 6· 7 8 9 10 11 13 14 15 16 17 18 19 20 21 22 23 12 
C 1 2 3 4 5 6 7 8 9 10 11 14 15 16 17 18 19 20 21 22 23 12.24 

FIGURE 1-
SCHEMATIC 

IN 

GND 

10% 20% 30% 40% 50% 60% 70% 80% 90% 

5% 15% 25% 35% 45% 55% 65% 75% 85% 95% 

FIGURE 2-
MARKINGS AND DIMENSIONS,.J O'''''i~XI'X I 
in (mm) • IDATE CODE) 

,INDICATES 'Vcn:n:J-.:n:r'tTtTUD1"",,,", 
Loc~T~o:o~~ I W I W ... 

OUT 

1 
GND 

r-1.270 M~X r,570 -j I (32.28) .015 (14.48) 

Notes: ..L. (~;' 

1. A notch may be L=====Ll.l ~ 
substituted for PIN #1 T~:~E~~ TV. (2"~---' T 1-.800 
Dot Index. III .100 .. .120 MIN. (15"4, 

2. Each terminal is located within ±.010 of 11 E~~O:L:!:~l~ES (3.05) 

its nominal multiple of .100 along this EAC.l'0~~&8~Out\~VE·25" 
longitudinal dimension relative to (NOTE 2) 

terminals 12 and 13. 

9 K~ELL!e£ 

·other pin sequences available upon request. 

TABLE III, MOUNTING HEIGHT 

CODE DIMENSION (MAX) 

B ,2S0 (6.35) 

C .300 (7.62) 

HOW TO ORDER 

1. Select MOUNTING HEIGHT CODE from Table III. 
2. Select PART NUMBER CODE from Table I. 
3. Select PIN-NUMBER SEQUENCE CODE from Table II. 
4. Construct the MODEL NUMBER. (See example below.) 
This example, Model DP24CB-40112B, Identities a 400 ns, 
100-ohm line with 0.300" mounllng height and the "B" 
pin-number sequence. 

, DP24C C 40112 B 

I I I I 
BASIC MOUNTING PART NUMBER PIN-NUMBER 
SERIES HEIGHT (Table I) SEQUENCE 

NUMBER CODE (Table II) 
(Table III) 

U.S.A. Factory Direct: 1443 Pinewood street Rahway. NJ 07065; Phone (908) 396-9400. Toll Free 800-223-0603 • FAX 908-388-4786 
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2350 DELAY LINES 2350 

SERIES DV24 (24-PIN) It DV28 (28-PIN) 

DELAY LINES FOR BIO·MEDICAL 
AND VIDEO APPLICATIONS 
ELECTRICAL SPECIFICATIONS (@ +25°C) 
Total Delay@ f,: 100-500 ns (SEE TABLE 1) 
Tap Delay @ f,: 4%(DV28) or 5%(DV24) increments 
Group Delay (f, to fo): ± 2% 
Insertion Loss @ f, (100Khz): See Table 1 
Amplitude Slope (f, to fo): -3db MAX. @ fo (see Table 1) 
Amplitude Ripple (f, to fo): ±.ldb(DV28) ±.15db(DV24) 
Impedance @ f,: 75 to 200Q, ± 10% (See Table 1) 
Return Loss (f, to fo): -20db MIN. 
Working Voltage: 35Vrms Max., Continuous 
Dielectric Withstanding Voltage: 100Vdc (~ 6 secs) 
DC Current Carrying Capacity: 50mA Max. 
Insulation Resistance: ~ lOGQ @ 50Vdc 
Operating Temperature Range: O°C to +70°C 
Storage Temperature Range: -55°C to + 125°C 
Temperature Coefficient of Delay: 0.005%;aC Max. 

MECHANICAL SPECIFICATIONS 
Package Configuration: See FIGURE 3 
Package Material: Flame-Retardant D.A.P. 
Terminal Material: Alloy 42, Sn63 Solder-Coated 
Encapsulation: 100% Epoxy-Filled 
Marking: Mfr's Name, Part #, Date code, Index Dot 

OV24-t24 23 22 21 20 1 19 18 17 16 15 14 13 
OV28 -t 28 27 26 25 24 23 22 21 20 19 18 17 16 15 

..".... ....... .-. .....-. ..-. ....... .."..", ".,..., ...... ...... .-. - £"~ -.~ .. \ 

DV24CC 1 0 1 xx 
KAPPA 

• 

• (Date Code) . 
_ ....,. _______ ....,. "'\or _ Y ... :i'-,~,I 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

.... ----1.470 MAX. (37.74) ~ 

...---- 1.270 MAX. (32.26) ----~ .. I I 
r------------~----~ 

• 

TABLE 1 

PART NUMBER TOTAL TAP(2) 
Max I.L. (db) @ f, DELAY DELAY (see Note 1) ns)±2% l(ns)±5% 750 1000 2000 

DV24CC10lxx 100 5 .15 .15 .20 
DV24CC151xx 150 7.5 .15 .20 .25 
DV24CC201xx 200 10 .20 .25 .30 
DV24CC251xx 250 12.5 .25 .30 .35 
DV24CC301xx 300 15 .30 .35 .40 
DV24CC401xx 400 20 .40 .45 .50 
DV24CC501xx 500 25 .45 .50 .60 
DV28CC101xx 100 4 .20 .20 .25 
DV28CC151xx 150 6 .20 .25 .30 
DV28CC201xx 200 8 .25 .30 .35 
DV28CC251xx 250 10 .30 .35 .40 
DV28CC301xx 300 12 .40 .45 .50 
DV28CC401xx 400 16 .45 .50 .55 
DV28CC501xx 500 20 .50 .55 .65 

It " (1) Add Impedance Code ("xx): 75" = 750 "12" = 1000 "22" = 2000 
(2) Or ±1ns, whichever is greater, referenced from input. 

FIGURE 1 - DV24 SERIES 

fa min. 
MHz) 

48.0 
32.0 
24.0 
19.2 
16.0 
12.0 
9.6 

60.0 
40.0 
30.0 
24.0 
20.0 
15.0 
12.0 

PIN* -t 1 2 3 4 5 6 7 8 9 10 11141516117 18 19 2021 22 23 
TAP* -tjlN 1 2 3 4 5 6 7 " 9 10 11 12131415 16 171819 OUT 

. 
Gl~ !-!-!-~-~!!-!-!-~ ±!-r!! -~!!-!-!-~ ]::0 

13 " GRO 

FIGURE 2 - DV28 SERIES 
PIN*-t1 2 3 4 5 6 7 891011121315161718192021222324 252627 

'TAP* -tIN 1 2 3 4 5 6 7 8 9 10 11121314 15 16 171819 202122 2324 OUT 

J 1 : 
~:TTTTTTrTTTTTTTTTTTTTTTTTTT:~ 

GRO·-----------------------------------------------··GRO 

[ 
.580MAX ~ 

_(_14_.73_) __ -,! I . 

..... I""I"',..,. ...... -~,..... .......... ..,..,""~~,..........!\~rr rr 
.100TYP ...... 018TYP(0.46)· -';' 

(2.54) 1.100±.010(27.94±.25) .120 MIN 

If--- 1.300± .010 (33.02 ± .25) (3.05) 

.010 TYP 

L=(0.25) --J 
.600 

(15.24) 

EQUAL SPACES 
EACH .100±0.10(2.54±.25) 

NON-CUMULATIVE FIGURE 3-MARKING AND DIMENSIONS: IN. (mm) 

~E!~o:!sS 10 
U.S.A. Factory Direct: 1443 Pinewood Street. Rahway, NJ 07065, Phone (908) 396-9400, Toll Free 800-223-0603 • FAX 908-388-4786 
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2350 DELAY LINES 

CUSTOM MINIATURE Be 
PRECISION DELAY LINES ... 
Optimization of Most Critical Parameters as Required. 

2350 

A~~~0~' ~s~A ~ ~ rt . g 
iI-s. § I.~f ~ ~~ .If:. .. DESCRIPTION li~ ~I II Q! 6}~ 8' i8~ q ~ 

SERIES NUMBER A Be D DC 

DELAY RANGE (In microseconds) 500 to 10" .05 to 10 up to 100 upt03 

STANDARD DELAY TOLERANCES (±%) 1 2 1 5 

IMPEDANCE RANGE (in ohms) 500 to 10K 75 100 to 1K 300 to 2K 

STANDARD IMPEDANCE TOLERANCES (±%) 5 2 5 10 

DELAY RESOLUTION N/A N/A N/A N/A 

DELAY-to-RISETIME RATIO (max) N/A N/A 50 11 

DELAY LINEARITY (±%) .05 to .25 .025 to 1 .25 N/A 

BANDWIDTH (max) 70 KHz 20 MHz 50 MHz 30 MHz 

ATTENUATION (in dB) AS. AS. AS. . 
DISTORTION (±%) N/A AS. 1 to 2 . 
DIELECTRIC STRENGTH (VDC) 100 100 100 00 or AS. 

OPERATING TEMP. RANGE CC) -55/+85 55/+125 f-55/+125 55/+125 
AS. 

DELAY STABILITY VS. TEMPERATURE (ppm!,C) 50 50 50 200 

Abbreviations: AS. = As SpeCified; N/ A = Not Applicable; • = See Data Sheet. 

Over the past two decades, Kappa has 
optimized, packaged, and critically tested 
literally thousands of specific variations 
of several hundred different passive and 
hybrid delay lines: fixed tapped, con
tinuously adjustable, and electrically 
trimmable (varactor-tuned) lines; over 
virtually the complete signal spectrum 
from control (.subau"dio), through audio, 
sonar, RF, HF, Cind a wide variety of pulse 
rates widths and duty cycles. 

Typical design families include: 

• PRECISION SONAR DELAY LINES (Series A) 
500 /A-sec to 10· /A-sec ±1%; linear 
to ±0.05% 

• LOW-DISTORTION LINES (Series D) 
Delay-to-Risetime Ratio; 50 max; 
Bandwidth: 50 MHz max 

• MINIATURE CONTINUOUSLY VARIABLE 
DelAY TRIMMERS (Series TT) Size; 1/4 Cubic 
Inch; up to 120 ns; 
resolution $0.25 ns. 

• SUPER-,,'· DELAY LINES (Series H) 
Embody New Design Principle Providing 
the Highest Efficiency yet Obtainable 
In lumped-Constant Delay lines. 

• MINITRIM DELAY LINE (Series MT) 
Resolution Less Than .5 ns and Delay 
Ranges Up to 300 ns. 

• VIDEO BROADCASTING DELAY LINES 
(Series BC) Widely Used In the Most 
Demanding Color 1V Applications in 
American and European Systems. 

11 K~!:!!G:e£, 

H K LC MT 

.5 to 500 up to .5 .05 to 10" up to .25 

5 +10/-0 5 +10/-0 

50 to 2K 100 to 1K 00 to 20K 50 to 1K 

5 10 5 10 

N/A I> of .1% or 1 ns N/A .25 ns 

150 8 200 7 

1 N/A .5 N/A 

10 MHz 25 MHz 250 MHz 100 MHz 

AS. . AS. <'5 dB 

10 15 10 15 

100 or AS. 100 or AS. AS. 100 

-55/+125 -55/+125 f-55/+125 f-55/+125 

50 50 or 200 50 200 

• TRANSPONDI'R/TACAN/DME (Series C) 
Designed to Meet the Requirements 
of MIL-D-23859 and to Withstand the 
Most Rigorous Military 
Environments. 

n 
upto.12 

+10/-0 

300 to 500 

10 

.25 ns 

4 

N/A 

70 MHz 
. <25 dB 

15 

100 

-55/+125 

200 

U.S.A. Factory Direct: 1443 Pinewood Street. Rahway, NJ 07065, Phone (908) 396-9400, Toll Free 800-223-0603 • FAX 908-388-4786 
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2350 DELAY LINES 2350 

14 Pin DIP 5 Tap TTL 
Compatible Active Delay Lines 

TAP DELAYS TOTAL DELAYS PART 
±S% or ±2 nS ±S% or ±2 nS NUMBER 

5,10,15,20 25 EP8200 
6,12,18,24 30 EP8213 
7,14,21,28 35 EP8214 
8,16,24,32 40 EP8215 
9,18,27,36 45 EP8216 
10,20,30,40 50 EP8201 
12,24,36,48 60 EP8211 
15,30,45,60 75 EP8217 
20,40,60,80 100 EP8202 
25,50,75,100 125 EP8219 
30,60,90,120 150 EP8203 
35,70, 105, 140 175 EP8220 
40,80,120,160 200 EP8204 
45,90, 135, 180 225 EP8221 
50,100,150,200 250 EP8205 
60,120,180,240 300 EP8206 
70,140,210,280 350 EP8207 

Delay tImes referenced from mput to leadmg edges at 25°C, 5.0V. 

DC Electrical Characteristics 
Parameter Test Conditions Min 

VOH High-Level Output Voltage Vce = min. VIL = max.IOH = max 2.7 
VOL Low-Level Output Voltage Vce = min. VIH = min.IOL= max 
VIK Input Clamp Voltage Vee=min.11 =IIK . 
IIH High-Level Input Current Vee=max. VIN =2.7V 

Vec = max. VIN = 5.25V 
IlL Low-Level Input Current Vec = max. VIN = 0.5V 
lOS Short Circuit Output Current Vec = max. VOUT = O. -40 

(One output at a time) 
leeH High-Level Supply Current Vee = max. VIN = OPEN 
ICCL Low-Level Supply Current Vee = max. VIN =0 
TRO Output Rise Time Td ~500 nS (0.75 to 2.4 Volts) 

Td > 500 nS 
NH Fanout High-Level Output Vec = max. VOH = 2.7V 
NL Fanout Low-Level Output Vec = max. VOL = 0.5V 

Recommended 
Operating Conditions Min Max Unit 

Vec Supply Voltage 4.75 5.25 V 
VIH High-Level Input Voltage 2.0 V 

VIL Low-Level Input Voltage 0.8 V 
11K Input Clamp Current 

I 
-18 mA 

10H High-Level Output Current -1.0 mA 
10L Low-Level Output Current 20 mA 
PW" Pulse Width of Total Delay 40 % 
d" Duty Cycle 40 % 
TA Operating Free-Air Temperature 0 +70 °e 

"These two values are inter-dependent. 

Input Pulse Test Conditions @ 25° C Unit 

EIN Pulse Input Voltage 3.2 Volts 
Pw Pulse Width % of Total Delay 110 % 
TRI Pulse Rise Time (0.75 - 2.4 Volts) 2.0 nS 

PRR Pulse Repetition Rate @ Td ~ 200 nS 1.0 MHz 
Pulse Repetition Rate @ Td > 200 nS 100 KHz 

Vce Supply Voltage 5.0 Volts 

elUW lU .u· 

TAP DELAYS TOTAL DELAYS PART 
±S% or ±2 nS ±S% or ±2 nS NUMBER 

80,160,240,320 400 EP8208 
84,168,252,336 420 EP8218 
88, 176, 264, 352 440 EP8222 
90,180,270,360 450 EP8209 
94,188,282,376 470 EP8223 
100,200,300,400 500 EP8210 
110,220,330,440 550 EP8230 
120,240,360,480 600 EP8224 
130,260,390,520 6~0 EP8231 
140,280,420,560 700 EP8225 
150,300,450,600 750 EP8229 
160,320,480,640 800 EP8226 
170,340,510,680 850 EP8232 
180,360,540,720 900 EP8227 
190,380,570,760 950 EP8233 
200,400,600,800 1000 EP8228 

Schematic 
Max Unit 

V OUTPUT 
0.5 V 
-1.2 V 

14 VCC 12 4 10 6 8 

50 J.IA 
1.0 mA 
-2 mA 
-100 mA I~~~ 
75 mA 
75 mA 
4 nS 
5 nS 

7 
GROUND 

20 TTL LoAD 
10 TTL LOAD 

Package Dimensions 

PCA T 
EP82XX .2!0 

Date Code MAX 
~ ____ .,.J--L 

I- J~~ -I 
T~.~~ 
,~ 

TYP -I ~iv~ T 

D .010 ~TYP 
L .365 _ .J 
r--MAX--' 

cj. -
16799 SCHOENBORN ST. 
SEPULVEDA, CA 91343 
TEL: (818) 892-0761 

,[1=1 ELECTRONICS INC. 

FAX: (818) 894-5791 
TWX: (910) 496-1525 
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2350 DELAY LINES 2350 

14 Pin DIP 10 Tap TTL Compatible 
Active Delay Modules 

TAP DELAYS TOTAL DELAYS PART 
±s% or ±2 nS ±SO/O or ±2 nS NUMBER 

5 50 EP8301 
6 60 EP8311' 
7.5 75 EP8317 
10 100 EP8302 
12.5 125 EP8319 
15 150 EP8303 
17.5 I 175 EP8320 
20 I 200 EP8304 
22.5 225 EP8321 
25 250 EP8305 
30 300 EPa306 
35 350 EP8307 
40 400 EP8308 
42 420 EP8318 

Delay times referenced from input to leading edges at 25"C, 5.0\1. 

DC Electrl.cal Characteristics 
Parameter Test Conditions Min 

VOH High-Level Output Voltage VCC = min. VIL = max. 10H = max 2.7 
VOL Low-Level Output Voltage VCC = min. VIH = min.IOL = max 
VIK Input Clamp Voltage VCC = min. II = "K 
IIH High-Level Input Current VCC = max. VIN = 2.7V 

VCC = max. VIN = 5.25V 
IlL Low-Level Input Current VCC = max. VIN = 0.5V 
lOS Short Circuit Output Current VCC = max. VOUT = O. -40 

(One output at a time) 
ICCH High-Level Supply Current Vce = max. VIN = OPEN 
ICCL Low-Level Supply Current VCC = max. VIN = 0 
TRO Output Rise Time Tds500 nS (0.75 to 2.4 Volts) 

Td > 500 nS 
NH Fanout High-Level Output VCC = max. VOH =2.7V 
NL Fanout Low-Level Output VCC = max. VOL = 0.5V 

Recom-mended 
Operating Conditions Min Max Unit 

Vcc Supply Voltage 4.75 5.25 V 
VIH High-Level Input Voltage 2.0 V 
VIL Low-Level Input Voltage 0.8 V 
11K Input Clamp Current -18 mA 
10H High-Level Output Current -1.0 mA 
10L Low-Level Output Current 20 mA 
PW' Pulse Width of Total Delay AO 0/0 
d' Duty Cycle 40 0/0 
TA Operating Free-Air Temperature 0 +70 'C 

'These two values are inter-ciependent. 

Input Pulse Test Conditions @ 25° C Unit 

EIN Pulse Input Voltage 3.2 Volts 
Pw Pulse Width % of Total Delay 110 0/0 
TRI Pulse Rise Time (0.75 - 2.4 Volts) 2.0 nS 
PRR Pulse Repetition Rate @ Td s 200 nS 1.0 MHz 

Pulse Repetition Rate @ Td > 200 nS 100 KHz 
VCC Supply Voltage 5.0 Volts 

SJ01 10190 

TAP DELAYS TOTAL DELAYS PART 
±S% or±2 nS ±S% or ±2 nS NUMBER 

44 440 EP8322 
45 450 EP8309 
47 

I 
470 EP8323 

50 500 EP831 0 
55 550 EP8330 
60 600 EP8324 
65 650 EP8331 
70 700 EP8325 
75 750 EP8329 
80 800 I EP8326 
85 850 EP8332 
90 900 EP8327 
95 950 EP8333 

100 1000 EP8328 

Schematic 
Max Unit 

V 
0.5 V 
-1.2V V OUTPUT 

50 !lA 
14 vee 13 3 12 4 11 5 10 6 9 8 

1.0 
-2 
-100 

150 
150 
4 
5 

mA 
mA 
mA 

rnA 
.rnA 
nS 
nS 

':~ 
7 

GROUND 

. 20 TTL LOAD 
10 TTL LOAD 

Package Dimensions 

peA 
EP83XX 

DATE CODE --.,;---.--_------' 
\- ~7& .\ 

T 
.260 

1: 

~~::: 
-L . • 

.020 . 
TYP 

_J L.100 
-, ITYP 

1
16799 SCHOENBORN ST. 
SEPULVEDA, CA 91343 

. • _ TEl: (818)892-0761 
FAX: (818) 894-5791 c1CR ELECTRONICS INC. lWX:(910)496-1525 

A·1590 For manufacturers' sales offices, see yellow pages EEM 1991 
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Mini SIL Single Output TTL 
Compatible Active Delay Lines 

TIME DELAYS * (nS) PART 
±5% or ±2 nS NUMBER 

5 EP9748-5 
10 EP9748-10 
15 EP9748-15 
20 EP9748-20 
25 EP9748-25 
30 EP9748-30 
35 EP9748-35 
40 EP9748-40 
45 EP9748-45 
50 EP9748-50 

• Delay times referenced from input to leading edges at 25°C, 5.0V. 

DC Electrical Characteristics 
Parameter Test Conditions Min 

VOH High-Level Output Voltage VCC = min. VIL = max. 10H = max 2.7 
VOL Low-Level Output Voltage VCC = min., VIH = min. 10L= max 
VIK Input Clamp Voltage VCC = min. II = 11K 
IIH High-Level Input Current VCC = max. VIN =2.7V 

VCC = max. VIN = 5.25V 
IlL Low-Level Input Current VCC = max. VIN = O.5V 
lOS Short Circuit Output Current VCC = max. VOUT = O. -40 
ICCH High-Level Supply Current VCC = max. VIN = OPEN 
ICCL Low-Level Supply Current VCC = max. VIN = 0 
TRO Output Rise TIme VCC = 5.0 V (.75 - 2.4 Volts) 
NH Fanout High-Level Output VCC = max. VOH = 2.7V 
NL Fanout Low-Level Output VCC = max. VOL = O.SV 

Recommended 
Operating Conditions Min Max Unit 

vcc Supply Voltage 4.75 5.25 V 
VIH High-Level Input Voltage 2.0 V 
VIL Low-Level Input Voltage 0..8 V 
11K Input Clamp Current -18 mA 
10H High-Level Output Current -1.0 mA 
10L Low-Level Output Current 20 mA 
PW· Pulse Width of Total Delay 40 % 
d· Duty Cycle 40 % 
TA Operating Free-Air Temperature 0 +70 ·C 

·These two values are inter-ciependent. 

Input Pulse Test Conditions @ 25° C Unit 

EIN Pulse Input Voltage 3.2 Volts 
Pw Pulse Width % of Total Delay 110 % 

TRI Pulse Rise Time (0.75 - 2.4 Volts) 2.0 nS 
PRR Pulse Repetition Rate @ T d ::; 200 nS 1.0 MHz 

Pulse Repetition Rate@Td>200nS 100 KHz 
VCC Supply Voltage 5.0 Volts 

o~9748 10190 

TIME DELAYS * (nS) PART 
±5% or ±2 nS NUMBER 

60 
75 

100 
125 
150 
175 
200 
225 
250 

Max Unit 
V 

0.5 V 
-1.2V V 
50 iJA 
1.0 mA 
-2 mA 
-100 mA 
75 rnA 
75 mA 
4 nS 
20 TIL LOAD 
10 TIL LOAD 

Package 
Dimensions 

EP9748-60 
EP9748-75 
EP9748-100 
EP9748-125 
EP9748-150 

I 

EP9748-175 
EP9748-200 
EP9748-225 
EP9748-250 

Schematic 

1-VCC 4 

'-rn=d 5 Ground 

I--- .480 MAX --l 
T 
.300 

PeA 
EP9748·5 
Date Code MAX L.Ti-rr-rr".J+ 

.15TYP 

-*-

+~-- ~'~~X 
.100 -=---t-

.018 

cJ· -til ELECTRONICS INC. 

16799 SCHOENBORN ST. 
SEPULVEDA, CA 91343 
TEL: (818) 892-0761 
FAX: (818) 894-5791 
lWX: (910) 496-1525 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1591 



2350 DELAY LINES 2350 

16 Pin DIP 3 Bit Programmable 
TTL Delay Lines (Auto-Insertable) 

OUTPUT DELAY TIME PROGRAMMiNG (nS) 

PART MIN DELAY MAX DELAY DATA INPUT (CBA) 
NUMBER ±2 nS nS STEP 000 001 010 011 100 101 110 111 

EP8076-1 7 14 1 ±.5nS 7 8 9 10 11 12 13 14 
EP8076-2 7 21 2±.5nS 7 9 11 13 15 17 19 21 
EP8076-3 7 28 3±.6nS 7 10 13 16 19 22 25 28 
EP8076-4 7 35 4±.8nS 7 11 15 19 23 27 31 35 
EP8076-5 7 42 5±1.0nS 7 12 17 22 27 32 37 42 
EP8076-6 7 49 6±1.0nS 7 13 19 25 31 37 43 49 
EP8076-7 7 56 7±1.0nS 7 14 21 28 35 42 49 56 
EP8076-8 7 63 8±1.0nS 7 15 23 31 39 47 55 63 
EP8076-9 7 70 9± 1.0 nS 7 16 25 34 43 52 61 70 
EP8076-10 7 77 10± 1.0 nS 7 17 27 37 47 57 67 77 

Max delay tolerances ±2 nS or ±5% whichever is greater 
All delays measured at 1.5V level on leading edge, no load (enable = "0"), at 25°C, 5.OVdc 

DC Electrical Characteristics 
Parameter Test Conditions Min 

VOH High-Level Output Voltage VCC = min. VIL = max. 10H = max 2.7 
VOL Low-Level Output Voltage VCC = min. VIH =min.IOL=max 
VIK Input Clamp Voltage VCC = min. II = "K 
IIH High-Level Input Current VCC = max. VIN =2.7V 

VCC = max. VIN = 5.25V 
IlL Low-Level Input Current VCC = max. VIN =0.5V 
lOS Short Circuit Output Current VCC = max. VOUT = O. -40 

(One output at a time) 
ICCH High-Level Supply Current VCC = max. VIN =OPEN 
ICCL Low-Level Supply Current VCC= max. VIN=0 
TRO Output Rise Time Td ~500 nS (0.75 to 2.4 Volts) 
NH Fanout High-Level Output VCC = max. VOH = 2.7V 
NL Fanout Low-Level Output VCC = max. VOL = 0.5V 

Recommended 
Operating Conditions Min Max Unit 

VCC Supply Voltage 4.75 5.25 V 
VIH High-Level Input Voltage 2.0 V 
VIL Low-Level Input Voltage 0.8 V 
11K Input Clamp Current -18 mA 
IOH High-Level Output Current -1.0 mA 
IOL LOllY-Level Output Current 20 mA 
PW' Pulse Width oITotal Delay 100 % 
d* Duty Cycle 20 % 
TA Operating Free-Air Temperature 0 +70 °c 

"These two values are inter-ciependent. 

Input Pulse Test Conditions· Unit 

EIN P.\Jlse Input Voltage 3.2 Volts 
Pw Pulse Width % of Total Delay 150 % 
TRI Pulse Rise TIme (0.75 - 2.4 Volts) 2.0 nS 
PRR Pulse Repetition Rate@ Td ~500 nS 1.0 MHz 
VCC Supply Voltage 5.0 Volts 

-oo,t> lUI "" 

Schematic 
Max Unit 

INPUT DATA 
V 

0.5 V 
-1.2 V 

vee ABe 
16 11 10 9 

10 mA 
15 mA 
15 mA 
-100 mA 

45 mA 
90 mA 
4 nS 4 5 7 8 
20 TTL LOAD IN OUT E G 
10TTLLOAD 

Package 

PCA T 
EP8076-X .280 

DATECOOE MAX 

,--=-_~~~~--L 

1-1 --- ... MAX 1 

cJ· -CJl ELECTRONICS INC. 

16799 SCHOENBORN ST 
SEPULVEDA, CA 91343 
TEL: (818) 892-0761 
FAX: (818) 894-5791 
TWX: (910) 496-1525 

A·1592 For manufacturers' sales offices, see yellow pages EEM 1991 



2350 DELAY LINES 2350 

14 Pin OIL 5 lap High Speed CMOS 
(HCl) Compatible Active Delay Lines 

Tap Delays Total Delay Pan Tap Delays Total Delay Pan 
±5%or±2 nS ±5%or±2 nS Number ±5% or±2 nS ±5%or±2 nS Number 

12' 17 22 27 32 EPA220-32 20 40 60 80 100 EPA220-100 
12' 18 24 30 36 EPA220-36 25 50 75 100 125 EPA220-125 
12' 19 26 33 40 EPA220-40 30 60 90 120 150 EPA220-150 
12' 20 28 36 44 EPA220-44 35 70 105 140 175 EPA220-175 
12' 21 30 39 48 EPA220-48 40 80 120 160 200 EPA220-200 12' 22 32 42 52 EPA220-52 
12' 24 36 48 60 EPA220-60 50 100 150 . 200 250 EPA220-250 

15 30 45 60 75 EPA220-75 60 120 180 240 300 EPA220-300 

19 38 57 76 95 EPA220-95 70 140 210 280 350 EPA220-350 

, Inherent Delay • Delay times referenced from input to leading edges ay 25"C, 5.0V. 

DC Electrical Characteristics 
Parameter Test Conditions 

VIH High Level Input Voltage VCC=4.5 to 5.5 
VIL Low Level Input Voltage V CC=4.5 to 5.5 
VOH High Level Output Voltage VCC=4.5V,IO--4.0mA@VIH or VIL 
VOL Low Level Output Voltage VCC=4.5V,IO= 4.0mA@VIH or VIL 
IL Input Leakage Current VCC=5.5V@VIH or VIL 
ICC Supply Current VCC=5.5V,VIN=0 
TRO Output Rise Time ~550 nS (.75 - 2.4 Volts) 

>550 nS 
NH High Fanout VCC=5.5V,VOH=4.0V 

Recommended 

Operating Conditions Min Max Unit 

VCC DC Supply Voltage 4.5 5.5 Volt 
VI DC Input Voltage Range 0 VCC Volt 
Vo DC Output Voltage Range 0 VCC Volt 
10 DC Output Source/Sink Current 25 mA 
PW' Pulse Width % of Total Delay 40 % 
D, Duty Cycle 40 0/0 

TA Operating Free Air Temperature 0 70 DC 

'These two values are inter-dependent. 

Input Pulse Test Conditions @ 25°C (Taps Unloaded) 

EIN Pulse Input Voltage 3.2 Volts 
Pw Pulse Width % of Total Delay 150% 
TRI Input Rise Time (0.75 - 2.4 Volts) 2.0nS 
PRR Pulse Repetition Rate@ Td ~ 200nS 1.0MHz 

Pulse Repetition Rate@Td>200nS 300KHz 
VCC Supply Voltage 5.0 Volts 

""""" 1<", 

Min 

2.0 

4.0 

10 

p 

Max Unit 

Volt 
0.8 Volt 

Volt 
0.3 Volt 

±1.0 uA 
15 mA 
4 nS 
5 nS 

Schematic 

OUTPUT 
14 VCC 12 4 10 6 B 

'~ 
7 

GROUND 

LSTILLoad 

PCA -r-
EPA22D-32 .400 

Package 
Dimensions 

Date Code MAX '-----__ 1 

cJ· -[1=1 ELECTRONICS INC. 

16799 SCHOENBORN ST 
SEPULVEDA, CA 91343 
TEL: (818) 892-0761 
FAX: (818) 894-5791 
TWX: (910) 496-1525 
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8 Pin Single-in-Line 
Passive Delay Lines 

Zo DELAY DELAY RISE DCR PCA 
OHMS NS TOl TIME OHMS PART 
±10% MAX NS NSMAX MAX NUMBER 

(Calculated) . 

100 0.0 +0.25 1.0 1.0 EP123101 
100 0.5 ±0.25 1.0 1.0 EP123102 
100 1.0 ±0.25 1.0 1.0 EP123103 
100 1.5 ±0.25 1.0 1.0 EP123104 
100 2.0 ±0.25 1.0 1.0 EP123105 
100 2.5 ±0.25 1.0 1.0 EP123106 
100 3.0 ±0.25 1.0 1.0 EP123107 
100 3.5 ±0.25 1.0 1.0 EP123108 
100 4.0 ±0.25 1.0 1.0 EP123109 
100 4.5 ±0.25 1.0 1.0 EP123110 
100 5.0 ±0.25 1.1 1.0 EP123111 
100 5.5 ±0.25 1.2 1.0 EP123112 
100 6.0 ±0.2S 1.3 1.0 EP123113 
100 6.5 ±0.25 1.4 1.0 EP123114 
100 7.0 ±O.2S 1.5 1.0 EP123115 
100 7.5 ±O.2S 1.6 1.0 EP123116 
100 8.0 ±O.25 1.7 1.0 EP123117 
100 8.5 ±0.25 1.8 1.0 EP123118 

DC Electrical Characteristics Min Max Unit 

Distortion ±10 % 
Temperature Coefficient of Delay 100 PPMrC 
Insulation Resistance @ 100 Vdc lK MegOhms 
Dielectric Strength 100 Vdc 

Recommended Operating 
Conditions Min Max Unit 

PW· Pulse Width % of Total Delay 200 % 
D· Duty Cycle 40 % 
TA Operating Free Air Temperature 0 70 °C 

"These two values are inter-dependent. 

Input Pulse Test Conditions @ 25°C 

VIN Pulse Input Voltage 10 Volts 
Pw Pulse Width % of Total Delay 300% 

TRI Input Rise Time (10 - 90%) 2.0nS 
PRR Pulse Repetition Rate 1.0MHz 

EP123101 7/88 

Zo DELAY DELAY RISE DCR PCA 
OHMS NS TOl TIME OHMS PART 

±10% MAX NS NSMAX MAX NUMBER 
(Calculated) 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

9.0 ±O.25 
9.5 ±O.25 

10.0 ±0.25 
11.0 ±0.25 
12.0 ±0.25 
13.0 ±0.25 
14.0 ±0.25 
15.0 ±0.25 
16.0 ±0.25 
17.0 ±0.25 
18.0 ±0.25 
19.0 ±0.25 
20.0 ±0.50 
25.0 ±O.50 
30.0 ±O.50 
35.0 ±0.50 
40.0 ±0.50 
45.0 ±1.0 

Schematic 

2 
INIOUT 

oT I I I I 
1 

GROUND 

Package Dimensions 

.01. 
0.02 
1YP 

1.9 
2.0 
2.0 
2.2 
2.3 
2.5 
2.6 
2.8 
3.0 
3.2 
3.4 
3.6 
3.8 
4.5 
5.5 
6.4 
7.4 
8.0 

I 

cI- -[~ ELECTRONICS INC. 

1.0 EP123119 
1.0 EP123120 
1.0 EP1231.21 
2.0 EP123123 
2.0 EP123.125 
2.0 EP123127 
2.0 EP123129 
2.0 EP123131 
2.5 EP123133 
2.5 EP123135 
2.5 EP123137 
2.5 EP123139 
2.5 EP123141 
4.0 EP123146 
4.5 EP123151 
5.5 EP123156 
6.0 EP123161 
6.5 EPA594 

7 
INIOUT 

I I I I Io 
8 

GROUND 

16799 SCHOENBORN ST. 
SEPULVEDA, CA 91343 
TEL: (818) 892-0761 
FAX: (818) 894-5791 
TWX: (910) 496-1525 
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IDClID delay lines ... the low cost of high quality. 
Now at prices starting below $1.00! 

I 

Active (Digital) Delay Lines-4nS to 2000nSec .. ... 
Series A01-Single Delay 
Designed to meet Mll-D-23859 utilizing a 
molded DIP case, in 8-pin or 14-pin package 
sizes, standard delay times range from 10nS 
to 500nS. 

Series A0805 8 pin DIP, 5-Tap 
Miniature 5-tap delay line. is available in a 
wide range of values from 4nS to 500nS. 

Series A03-Triple Delay 
Features 3 isolated delays in a Single 14-pin 
DIP package size, standard delay times 
range from 10nS to lOOnS. 

Series SA0805 8 pin SIP, 5-Tap 
Space-saving SIP package offers a range of 
delay times from 4nS to 250nS. 

Passive (Analog) Delay Lines-O. 1 nS to 2000nSec 

" • Series S01-Single Delay SIP 
lumped-constant design per Mll-D-23859 
offers a delay range of 1 nS to 1 OnS in a small 
3-pin SIP. 1000 impedance is standard, 500 
& 2000 available. 

Series SP05 7-pin SIp, 5-Tap 
Features.5 uniform taps in a molded 7-pin 
SIP case. Delay times range from lnS to 
lOOnS, in 500 and 1000 impedance values. 

Series P01-Single Delay DIP 
Available in standard 14-pin DIP package 
size (0.800" long) or new ultra miniature 4-
pin DIP (0.220"). Delay times range from 
lOOpS to lOOnS. Impedance values of 500-
5000. 

Series SP10 14-pin SIP, 10-Tap 
Designed to meet applicable portions of Mll
D-23859 in delay times ranging from 1 OnS to 
250nS, impedance values of 500 to 2000. 

Surface Mount Delay Lines-O.1nS to 500nSec 

• 4) 
SMP01 Chip, Single Delay Passive 
Miniature delay line chip is the first of its kind 
in the industry, offering very small time 
adjustments in ECl circuits. Value range 
from 0.1 nS to 1 nS in 500 and 750 impe
dance values. Available on plastic Tape & 
Reel. 

Custom Delay Lines 

Programmable 

SMP140514-pin, 5-Tap, Passive 
SMP1410 14-pin, 10-Tap, Passive 
SMP1610 16-pin, 10-Tap, Passive 
Feature small-outline molded package 
(.050" pin spacing), from 1 nS to 200nS, 500 
to 2000 in 3 standard pin-out configurations. 
Available on plastic Tape & Reel. 

10K & 100KECL _ 

Refer to EEM section 1800 for RCD quality coils and inductors. 
Refer to EEM section 4700 for RCD quality resistors and networks. 

Series A 1405 14-pin DIP, 5-Tap 
Designed to meet Mll-D-23859, in encapsu
lated and molded versions. Wide range of 
delay times from 4nS to 1000nS. ... 
Series A1410 14-pin DIP, 10-Tap 
Features 10 uniform taps in a 14-pin pack
age, in a wide range of delay times from 5nS 
to 1000nS. 

Series P141 0 14-pin DIP, 10-Tap 
Features 10 uniform taps in a 14-pin molded 
DIP (standard or low-profile). Values range 
from 1 OnS to 1 OOOnS, impedances of son to 
5000, and 4 standard pin-out configurations. 

--, 
"'" '. . , 

Series P2420 24-pin DIP, 20-Tap 
Features 20 uniform taps in a standard 24-pin 
molded DIP package. Delay times range from 
lnS to 1000nS, in 500 to 2000 impedance 
values. 3 standard pin-out configurations. 

SMA0805 8-pin, 5-Tap, Active 
SMA140514-pin, 5-Tap, Active 
SMA1410 14-pin, 10-Tap, Active 
SMA2805 PLCC, 5-Tap, Active 
Feature small-outline and PlCC molded 
packages with .050" pin spacing, from 2.5nS 
to 250nS. Available on plastic Tape & Reel. 

HI-Speed CMOS _ 

RCD COMPONENTS INC. 520 E. Industrial Parle Dr., Manchester, N.H. 03103 USA TEL (603) 669-0054 FAX (603) 669-5455 
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SUPER TIME SAVER! 

Do you work with ICs? Do you have trouble fmding the 
IC you need? Are you sick and tired of sifting through 
dozens of manufacturers' data books? Do you have 

trouble comparing one set of specs to another? Are you sick 
and tired of wasting time? 

Do we have good news for you! Get your hands on the latest 
annual copy of the IC Master. The Master will save you both 
time and money. Here's how. 

The Master lists every single IC you can buy. Better yet, the 
Master lists ICs by function. You know what you want to do. 
The Master tells you who makes what for what you want to do. 

There's more! The Master lists every known alternate source to 
every integrated circuit. If somebody makes a substitute for an 
IC, the Master tells you. And fast! 

Want to fmd a custom or semicustom IC? The Master tells you 
who the manufacturers are, what their capabilities are, and 
what design tools you need. 

Looking for a distributor or a local sales office? The Master . 
tells you where they are. Got a technical problem? The Master 

tells you who to call. Can't figure out a part number? The 
Master tells you how the part number systems work. 

There's more! The Master has a section on microprocessor 
development tools with complete performance parameters. 
There's another section on programmable logic devices giving 
you everything from output configuration to PLD development 
systems. 

Want to know if there's an application note available on a 
given part? The Master tells you! 

If your question has anything to do with integrated circuits, you 
need the IC Master. Subscribe now by calling (516) 227-1314. 
Ask for Marie Botta. Tell Marie you need the Master now. 

If you prefer, write. to Marie, Hearst Business 
Communications, 645 Stewart Ave., Garden City, NY 11530. 
She'll mail you the IC Master subscription form right away. 

And, if you tell her you saw it in the 1991/92 EEM, she'll take 
$10 off the SUbscription price! 

Ie MASTER 
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ACTIVE DELAY LINES (ADL-H/EDL SERIES) & TDK® 
TDK CORPORATION OF AMERICA 1600 Feehanville Drive. Mourn Prospect. IL 60056. U.S.A. Phone: 70s-803-61oo INDIANAPOLIS Phone: 317-872-0370 NEW YORK Phone: 516-625-0151 LOS ANGELES 
Phone: 213-539-6631 DETROIT Phone: 313-462-1210 NEW JERSEY Phone: 201-736-0023 BOSTON Phone 508-624-4262 HUNTSVILLE Phon" 205-464-0222 GREENSBORO Phone: 919-292-0012 DALLAS 
Phone: 214-506-9800 SAN FRANCISCO Phone: 406-437-9585 
GERMANY .FRANCE.ITAL Y .U.K •• KOREA. T AlWAN.HONGKONG.SINGAPORE. THAILAND.P.R. OF CHINA. BRAZIL TOK CORPORATION Tokyo, Japan 

ACTIVE DELAY LINES (ADL-H/EDL SERIES) 
TDK Active Delay Line ADL-H/EDL Series are 5-output (EDL: 2-output) 
lumped constant type delay lines with built-in' TTL logic elements 
(Schottky type)_ In addition_ TDK multilayer chip inductors are 
employed as inductance elements, and by combining these with 
multilayer chip capacitors, a compact, high reliability construction has 
been obtained. 

Features 
• Contained in DUAL-IN-LiNE type package. 
• Excellent quality due to transfer molding using high quality resin. 
• A low height of only 5.0Smm maximum is realized as a result of 

using TDK chip inductors and multi-layer chip capacitors_ 
• Since a TTL IC is built in, waveform shaping is not required. 
• IC autoamtic insertion equipment can be used. 

Weight (ADL-H: 2g max., EDL: 1_5g max.) 

Maximum rating 
Power supply voltage (Vcc) ... _ ... 7.0V 
Input voltage (V1) _ ..... _ ........ -0.5 to +5.5V 
Operating temperature (T a) . . .. 0 to + lOoe 
Storage temperature (Tstg.) . , _ .... - 55 to + 125°C 

Applications 
• D-RAM controllers • Multiphase clock OSC. 
• Pulse width convertion 

ADL·H SERIES EDL SERIES 
14 

[ 

Connection and Pin Numbering 

S Type 
OUT 1 OUT 3 OUT 5 

1 4 6 7 

IN OUT 2 OUT 4 GND 

Part No. Total delay time Delay time between 
(ns) ±5% taps (ns) ± 3ns 

ADL-020DH 20±2ns 4±2ns 

ADL-025DH 25±3ns 5±2ns 

ADL-050DH 50±3ns 10±2ns 

ADL-060DH 60±3ns 12 

ADL-075DH 75 15 

ADL-100DH 100 20 

ADL-125DH 125 25 

ADL-150DH 150 30 

ADL-200DH 200 40 

ADL-2500H '250 50 

0: S or L 

EEM 1991 

Rise time 
(ns) max. 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

B7.smax. 

S.4±O.5 

0.25 
±O.05 

Tolerance: ±0.25 
Dimensions in mm 

L Type 
Vee OUT lOUT 3 NC 

IN OUT 2 OUT 5 GND 
OUT 4 

Input pulse width 
(ns) min. Part No. 

8 EDL-040B 

10 EDL-050B 

20 EDL-060B 

24 EDL-070B 

30 EDL-080B 

40 EDL-090B 

50 EDL-l00B 

60 EDL-ll0B 

80 EDL-120B 

100 EDL-150B 

1ii'---'~---i 
E 
co 
a 
.,; Ro,,,o," 

Delay time between 
IN-OUT2 (ns) 

40±4 

50±5 

60±5 

70±5 

80±5 

90±5 

100±6 

110±6 

120±7 

150±9 

7.62 !8.4±O.5! 

Tolerance: ±O.25 
Dimensions in mm 

Vc OUT10UT2 rn 
~ 

IN GND 

Delay time between 
IN-OUTl (ns) 

20±3 

30±4 

30±4 

30±4 

30±4 

40±4 

40±4 

50±5 

60±6 

70±7 

Rise time 
(ns) max. 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

(Vee: 50 ± O. 1 V, Ta: 25 ± 1 °e, each tap no load) 

For manufacturers' sales offices, see yellow pages A·1597 
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Technitrol 
Technitrol delay-module performance is widely known and 
highly regarded by both military and commercial users. Many 
models, sllch as the ultrastable STTLDL shown below, are un
matched In performance and reliability. Designed primarily for 
higb-performance applications, the STTLDL has very high out
put stability over a wide range of temperature and input-voltage 
variations. Increasingly, the STTLDL is selected as a commer-

ULTRA-STABLE TTL DELAY MODULES 

• Ultra stable. ::!: 1 ns or ::!: 1 % delay variance over 0 to + 70°C at 
5V supply::!: 10%. 

• 15 to 1000 ns delays available. 
• Three-tap, lumped constant, active. 
• For Schottky TTL, FAST. TTL, and low-power Schottky TTL 

circuits. 
• Transfer-molded - reliable. 
• Designed for leading edge timing. Trailing-edge timing available. 
• 14-pin DIP package. 

Temperature coefficient at maximum delay ............ ..... ±1 nsor ±1%, WIG" I 
Operable input-supply-voltage variance from SV rated ... . " . ........... 0:10% I 

NANOSECONDS All Taps (Max.) 

Part No. TD1 TD2 TD3 T.+ T.-
STTLDL025 15.0 20.0 25.0 2.0 2.0 
STTLDLOSO 30.0 40.0 50.0 2.0 2.0 
STTLDL075 45.0 60.0 75.0 2.0 2.0 
STTLDL100 60.0 80.0 100.0 2.0 2.0 
STTLDL125 75.0 100.0 125.0 2.0 2.0 
STTLDL150 90.0 120.0 150.0 2.0 5.0 
STTLDL200 120.0 160.0 200.0 2.0 5.0 
STTLDL250 150.0 200.0 250.0 2.0 5.0 
STTLDL500 300.0 400.0 500.0 2.0 9.0 

Delay characteristics measured at Vee = 5.0 ± .0tV, 25°C, no load, @ 1.5V level. 
Delay tolerance ± 1.5 ns or 5%, WIG. 
Rise time measured @ 0.8V to 2.0V levels. 
For minimum inpul pulse width-contact factory. 

1952 East Allegheny Avenue 
Philadelphia, PA 19134 
Telephone (215) 426-9105 
FAX (215) 426-2836 

cial prototype for brand-new designs - and then written in 
because of the superior performance it offers. 

We invite you to consider the STTLDL as an example of 
Technitrol capability. Its technology is an integral part of all our 
delay modules'. 

• For delay lines qualified to MiI-D-83532, see volume B, 
• Military models with temperature range - 55 to + 125°C and 

ceramic package IC to meet Mil Std 883C but not screened to 
that specification, add Suffix "M" to part number. 

• Military models as above, but with ceramic package IC 
screened to Mil Std 883C and 38510, Add suffix "MX" to part 
number. 

• Military models as "MX" above, but with in-house burn-in and 
thermal shock, add suffix "MY" . 

T .... 
Tl~_--.-r"","",",~ --;,rr 
.10;:] 

MAX. 

I~ ~~z aWo 
'Whichever is greater. 

HIGH-PERFORMANCE TTL DELAY MODULES 

• ± 1,5 ns or ± 5% delay tolerance (whichever is greater) @ 
25°C, 

• Five-tap, lumped constant, active. 
• For Schottky TTL, FAST. TTL, and low-power Schottky TTL 

circuits, 
• Transfer-molded - reliable. 

• For delay lines qualified to MiI-D-83532, see volume B. 
• Military models with temperature range - 55 to + 125°C and 

ceramic package IC to meet Mil Std 8S3C but not screened to 
that specification, add Suffix "M" to part number, 

• Designap for leading edge timing. Trailing-edge timing available. 

• Military models as above, but with ceramic package IC 
screened to Mil Std 883C and 38510. Add suffix "MX" to part 
number. 

• 14-pin DIP package. 

Temperature coefficient at maximum delay ........... , ....... ± 2 ns or ± 2%, WIG 
Operable input-supply-voltage variance from 5V rated.. . .................. 0: 10% 

NANOSECONDS 
Pari No. Tol To2 To3 T04 To5 TR+ 

TILDL025 5.0 10.0 15.0 20.0 25.0 2.0 
TTLDL050 10.0 20.0 30.0 40.0 50.0 2.0 
TTLDL075 15.0 30.0 45.0 60.0 75.0 2.0 
TTLDL100 20.0 40.0 60.0 80.0 100.0 2.0 
TILDL125 25.0 50.0 75.0 100.0 125.0 2.0 
TTLDL150 30.0 60.0 90.0 120.0 150.0 2.0 
TTLDL200 40.0 60.0 120.0 160.0 200.0 2.0 
TILDL250 50.0 100.0 150.0 200.0 250.0 2.0 
TTLDL500 100.0 200.0' 300.0 400.0 500.0 2.0 

• Military models as "MX" above, but with in-house burn-in and 
thermal shock, add suffix "MY", 

• Available in low profile, .250 inch high military series (MX) for 
delays up to 100ns. 

All Taps 

&TR-
2.0 nsec. 
2.0 nsec. 
2.0 nsec. 
2.0 nsec. 
2.0 nsec. 
5.0 nsec. 
5.0 nsec. 
5.0 nsec. 
9.0 nsec. 

I-- .... MAX. ---1 
"I 

[~ r-~----~~~--Tr 
~,-,,-+,+; 

I I 
r 
3<" 

~_*+-14 __ .-;-'_' t-;*-"+-.j-'----'.i. 
...j~200~ 

.300 

.400 -----I I 
500 ---I 

Delay characteristics measured at Vee = 5.0 ± .01 V, 2SoC, With 15 pf load per tap @ 1.5V level. 
Delay tolerance ± I.S ns or 5%, WIG. 

600 

Rise time measured @ O.BV to 2.0V levels. 
For minimum input pulse width-contact factory. 

TRIPLE-OUTPUT DELAY 
MODULES 
Technitrol TTL buffered de
lay modules are available 
with three individual inputs 
and outputs in delays from 
5 to 250 ns per delay. 

Lead material: electro tin plated (alloy 42) 

A·159B For manufacturers' sales offices, see yellow pages 

CONNECTION DIAGRAM 
5 TAP VERSION 
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HIGH-PERFORMANCE FAST DELAY MODULES 

• ± 1.S ns or ± S% delay tolerance (whichever is greater) @ 
2SoC. 

• Temperature coefficient ± Ins or ± 2% WIG. at max. delay, 0 to 
70°C. 

• Five-tap, lumped constant, active. 
• For Schottky TTL, FAST, TTL, and low-power Schottky TTL 
c~u~. . 

• Transfer-molded - reliable. 
• 14-pin DIP package. 

Temperalure coefficient at maximum delay ................... '" 1 ns or '" 2%, WIG 

Operable inpul-supply-voltage variance from 5V rated ... , .......•...... :±:10% 

• For delay lines qualified to MiI-D-83532, see volume B. 
.IDesigned for leading edge timing. Trailing-edge timing available. 
• Military models with temperature range - 55 to + 125°C and 

ceramic package Ie to meet Mil Std 883C but not screened to 
that specification, add Suffix "M" to part number. 

• Military models as above, but with ceramic package IC 
screened to Mil Std 883C and 38510. Add suffix "MX" to part 
number. 

• Military models as "MX" above, but with in-house burn-in and 
thermal shock, add suffix "MY". 

NANOSECONDS All Taps t---- .BODMAX. ~ r 055MAX 

~r-~--~--~--OT PallNo. T.l T,,2 T,,3 T.,4 ToS TR+ ItTR-
FSTDL025 S.O 10.0 IS.0 20.0 2S.0 2.0 2.0 nsec. 
FSTDLOSO 10.0 20.0 30.0 40.0 SO.O 2.0 2.0 nsec. 
FSTDL075 IS.0 30.0 45.0 60.0 75.0 2.0 2.0 nsec. 
FSTDL100 20.0 40.0 60.0 80.0 100.0 2.0 2.0 nsec. 
FSTDL125 25.0 SO.O 75.0 100.0 125.0 2.0 2.0 nsec. 
FSTDL150 30.0 80.0 90.0 120.0 lSO.0 2.0 5.0 nsec. 
FSTDL200 40.0 80.0 120.0 180.0 200.0 2.0 5.0 nsec. 
FSTDL250 50.0 100.0 lSO.0 200.0 250.0 2.0 5.0 nsec. 

l' .. , - ... - +,+; 

J . .;.' .' 1. i ~~~~-r~--~'~ 
"~M: 200~ 

:~ 
FSTDL500 100.0 200.0 300.0 400.0 500.0 2.0 9.0 nsec. 

Delayeharaelenslles measured al Vcc = 5.0 ± .01 V, 25°C, wllh 15 pf load per lap @ 1.5V level. 
Delay tolerance ± 1.5 ns or 5%, WIG. 
Rise lime measured @ O.SV 10 2.0V levels. 
For minimum input pulse width-contact factory. 

TRIPLE-OUTPUT DELAY 
MODULES 
Technitrol TIL buffered de
lay modules are available 
with three individual inputs 
and outputs in delays from 
5 to 250 ns per delay. 

TTL PROGRAMMABLE DELAY MODULES 

For delay adjustments via BCD programming, Simplifies minor 
adjustments and adds flexibility, Although indicated below that 
programmable modules are available up to 3-bit, 6-bit modules are 
available through a simple combination of modules, 

• 3-bit binary (1, 2, 4) programming gives 7 equal step delays. 

• Low on EO enables output. 

• Available in standard step delays from 1 to 10 ns. 

• Additional step delays from 15 to 50 ns available upon request. 

• Designed for leading edge timing. 

Technitrol Step 
ParI No. ns±ns 

TTLPG301 1.0±.4 
TTLPG302 2.0 ±.6 
TTLPG303 3.0 ±1.0 
TTLPG304 4.0±1.0 
TTLPG30S 5.0 ±1.5 
TTLPG306 6.0±1.5 
TTLPG307 7.0 ±1.5 
TTLPG30S 8.0 ±1.5 
TTLPG309 9.0 ±1.5 
TTLPG310 10.0±1.5 

Oelaycharacteristics@V",=5.0VandT.=25"C.noload. 
Oelay lime measured at 1.5V level. 
Rise lime measured @ O.SV 10 2.0V levels. 
For minimum input pulse width-contact factory. 

Lead malerial: electro tin plated (alloy 42) 

Output 
Rise 

Max. Delay Time 
ns±na (nIl 

13.0 ±2.0 2.0 
20.0 ±2.0 2.0 
27.0±2.0 2.0 
34.0 ±2.0 2.0 
41.0 ±2.0 2.0 
48.0±2.5 2.0 
55.0±2.5 2.0 
62.0 ±3.0 2.0 
69.0 ±3.5 2.0 
76.0 ±4.0 2.0 

See Volume B (military section), page 8·1028 and 8·1029 for 
information on Technitrol QPL delay lines. See this volume, 
pages A·1600, 1601, 1602,1604, and 1605 for information on 

• Low inherent delay from: 

CONNECTION DIAGRAM 
5 TAP VERSION 

Inputto output = 6.0 ± 1.5 ns. 
Inputto output = 3.0 ± 1.5 ns. 
E to output = 10.0 ns Maximum 
Sn to output = 13.0 ns Maximum 

• Military models with temperature range - 55 to + 125°C available. 
• Specifications are for Schottky TTL Logic only, contact factory 

for other logic specs. 

I': : I 
~~MAX-1 

r- It l~t'l 37' 

L AX£ 

. 105 
MAX 

(1)' 18i 

Trc-=::J' " T 400 .315 
MAX. T90 ~ 

...L. '" , ,,;J I'S, ~700--l I·' 

IN OUT 0 E GNO 

, . s, s,. S,' ~'1 S,',S •• 
1109 181'-____ ...Jnl!..!..!1'·"i 

I. TTL.PGlOS Il TTLPG301 J 
(MSB) (L.SB) 

~·---r."'~7~8 ~;--~~~T. 
SIGN~l L.,:......:.:....::c----S-'IG:Ar OUT f7 8 

Example of a 6-bit cascade with 63 steps 
of 1.0 nsdelay with an Inherent 
(or reference) delay of 12.0 ns 
(2 X 6.0 ns). 

Technitrol surface-mount delay lines. Contact factory for delay 
line catalog No.1 001 B or surface-mount delay line catalog No. 
1002SM-A. 

EEM 1991 For manufacturers' sales offices, see yellow pages A·159~ 
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HIGH-PERFORMANCE SURFACI;:-MOUNT TTL DELAY MODULES 

LOGICS SUPPORTED: • SCHOTTKY TTL • FAST· FACT 

• Transfer-molded packaging - for highest reliability. 

• Designed for leading edge timing. Trailing edge 
timing available. 

• Compatible with Schottky TTL, FAST, FACT, TTL, 
ALS, AS and low-power Schottky TTL circuits. 

• Pin compatible to 74/54 series 14 - PIN DIP. 

• Military models with temperature range - 55 to 
+ 125°C and ceramic package IC to meet Mil-Std-
883C but not screened to that specification, .add 
Suffix "M" to part number. 

• Military models as above, but with ceramic package 
IC screened to Mil-Std-883C and 38510. Add suffix 
"MX" to part number. 

• Military models as "MX" above, but with in-house 
burn-in and thermal shock, add suffix "MY". 

• Fanout: Logic 1-20 loads; logic 0-10 loads. 

• Temperature coefficient ± 2ns or ± 4% (whichever 
is greater) at maximum delay, 0 to 70°C. 

• Designed for vapor phase reflow soldering, up to 
217°C. 

HIGH-PERFORMANCE 5-TAP TTL DELAY MODULES - 1/8" HEIGHT 

NANOSECONDS All Taps (Max.) 

Part No. TD1 T02 T03 T04 T05 T.+ 

GCTTLDL025AMX 5"0 10.0 15"0 2M 25.0 2.0 
GCTTLDL050AMX 10"0 20.0 3M 4M 50.0 2"0 
GCTTLDL075AMX 15"0 30.0 45"0 60"0 75"0 2"0 
GCTTLDL 1 OOAMX 20"0 40.0 60"0 80"0 100"0 2"0 
GCTTLDL 125AMX 25.0 50"0 75"0 100.0 125.0 2"0 
GCTTLDL 150AMX 30"0 60"0 90.0 120.0 150.0 2.0 
GCTTLDL200AMX 40"0 80"0 120.0 160"0 200.0 2.0 

Delay Charactenstics measured @ Vcc = 5.0V. 25°C no load, @L5 volt level 
Delay Tolerance ± 2ns or 5010 (whichever is greater)" 
For minimum input pulse width-contact factory 

SCHEMATIC AND PIN-OUT FOR GCTTLDLXXXAMX 

Vce Td5 
(t4) (12) 

(1) 
IN 

(4) (6) 
Td1 . Td2 

Lead material: electro tin plated (alloy 42) . 

(7) 
GND 

Note: Pin numbers shown are for reference only and not necessarily marked on unit. 

T.-

2.0 
2.0 
2.0 
5.0 

6"0 
7"0 
8"0 

GULL WING GCTTLDLXXXAMX 

"025 

Jr1 ~~ lars 
_II_~ 1 [I .020 

~_.675 __ 
.625 

~'WL~ "..".----l:.L-ll-UJ.-ll.._--< -[ 14 12 10 a 

.610 

~_.-,-'r-T.r4 -,6rn;7'----1 T 
.020R~ 
MAX ~ 

.020 1_ - _.050 
TYP TYP 

.100- -

-I ~x~ -___ .760 __ _ 

MAX 

See Volume B (military section),pages B·1 028 andB·1 029 for information on Technitrol QPL delay lines. 
Contact factory for delay line catalog No. 10018 or surface-mount delay line catalog No. 1002SM-A. 

A·1600 For manufacturers' sales offices, see yellow pages EEM 1991 
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HIGH-PERFORMANCE 5-TAP TTL DELAY MODULES %"SQ. 

NANoseCONDS All Taps (Max.) 

PariNo. Tal TD2 TD3 T.,4 ToS T.+ 

CTILDL025 5.0 10.0 15.0 20.0 25.0 2.0 

CTILDL050 10.0 20.0 30.0 40.0 50.0 2.0 

CTILDL075 15.0 30.0 45.0 60.0 75.0 2.0 

CTILDL100 20.0 40.0 60.0 80.0 100.0 2.0 
CTILDL125 25.0 50.0 75.0 100.0 125.0 2.0 

CTILDL150 30.0 60.0 90.0 120.0 150.0 2.0 

CTILDL200 40.0 80.0 120.0 160.0 200.0 2.0 

Delay Characteristics measured ([9 Vee = 5.0V, 25·C no load, @1.5volt level. 
Delay Tolerance ± 2ns or 5% (whichever is greater). 
For minimum input pulse width-contact factory. 

SCHeMATIC AND PIN-QUT FOR CTTLDL 

Vee Td5 
(14) (12) 

(t) 
IN 

(4) 
Tdl 

Td4 
(10) 

Td3 
(8) 

(6) (7) 
Td2 GND 

T.-

2.0 
2.0 

2.0 

5.0 

5.0 
6.0 

7.0 

750 
MAX 

C-LEAD 
CTTLDL 

~5~ + J 
rl[ E:!..- 550---1 I 040 

MIN _- 760 MAX-_ 

r-- 720 MAX --I 

050 
TYP - -8 

L 

150 
TYP 

7-il-)--'-
-J~ ! , -

~ -1' -,-
020 
ryp 

+-~ 
1-

150 
230 TVP 

MAX , 
040R __ J 

[3 PLS I 
020R -~ 

HIGH-PERFORMANCE 5-TAP TTL DELAY MODULES - ¥2" SQ. 

NANoseCONDS 

Pari No. Pari No. PariNo. Tal T,,2 To3 

BJTILDL025 GBTILDL025 BTILDL025 5.0 10.0 15.0 

BJTILDL050 GBTILDL050 BTILDL050 10.0 20.0 30.0 
BJTILDL075 GBTILDL075 BTILDL075 15.0 30.0 45.0 
BJTILDL100 GBTILDL100 BTTLDL100 20.0 40.0 60.0 

BJTILDL125 GBTILDL125 eTILDL125 25.0 50.0 75.0 

BJTILDLI50 GBTILDL150 BTTLDL150 30.0 60.0 90.0 
BJTILDL200 GBTILDL200 BTTLDL200 40.0 80.0 120.0 

Delay Characteristics measured @ Vee ~ 5.0V, 25·C no load. @1.5 volt level. 
Delay Tolerance ± 2ns or 50/0 (whichever is greater). 
For minimum input pulse width-contact factory. 

J-LeAD 
BJTTLDL 

GULL WING 
GBTTLDL 

T.,4 

20.0 

40.0 

60.0 
80.0 

100.0 

120.0 
160.0 

ToS 

25.0 

50.0 

75.0 
100.0 
125.0 

150.0 
200.0 

All Taps (Max.) 

T.+ 

2.0 

2.0 

2.0 
2.0 

2.0 

2.0 

2.0 

T.-

2.0 

2.0 

2.0 
5.0 

6.0 

7.0 
8.0 

C-LEAD 
BTTLDL 

1-.480 MAX.-

2350 

1] 005 175 ::l.050 MIN MAX -
, .020 

\ 1_' .. 350~I-\I.J 
.015 

'II I 111~~:00i 
1 

.100 

.050 fP.-. -8 - -, .150\VP 

.040 R 

.020 
TVP. 

1-'2O~020 
MAX , 

___ .550 __ 

520 

.510 -- - • 

MAlX. : -~,' . :l50:~F 
.020 j 

-~R~~--~-~ 
(3 PlS.1 

SCHEMATIC AND PIN-OUT FOR BJTTLDL SCHEMATIC AND PIN-OUT FOR GBTTLDL AND BTTLDL 

Vee Tdl 
(14) (12) 

(1) 
IN 

(4) 
Td2 

Lead material: electro lin plaled (alloy 42) 

Td3 
(10) 

TdS 
(8) 

(6) (7) 
Td4 GND 

Nole: Pin numbers shown are for reference only and not necessarily marked on unit. 

Vee TdS Td4 
(t4) (12) (to) 

(t) 
IN 

(4) 
Tdt 

Td3 
(8) 

(6) (7) 
Td2 GND 

See Volume B (military'section), pages 8·1028 and 8·1029 for information on Technitrol QPL delay lines. 
Contact factory for delay line catalog No. 1001 B or surface-mount delay line catalog No.1 002SM-A. 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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SURFACE-MOUNT TTL PROGRAMMABLE DELAY MODULES 

TIL PROGRAMMABLE DELAY MODULES - GULL WING 

For delay adjustments via BCD programming. Simplifies 
minor adjustments and adds flexibility. Although indicated 
below that programmable modules are available up to 3-bit, 

• Available in new .125" height package. 

• 3-bit binary (1, 2, 4) programming gives 7 equal step delays. 

• Low on E enables output. 

• Complementary 'output available. 

• Available in 11 step delays from 1 to 15 ns. 

• Designed for leading edge timing. 

Technilrol Technltrol Slep 
Pari No. Pari No. ns ± ns 

GCTTLPG301AMX GTTLPG301 MX 1.0 ± .4 
GCTTLPG302AMX GTTLPG302MX 2.0 ± .6 
GCTTLPG303AMX GTTLPG303MX 3.0 ± 1.0 
GCTTLPG304AMX GTTLPG304MX 4.0 ± 1.0 
GCTTLPG305AMX GTTLPG305MX 5.0 ± 1.5 
GCTTLPG306AMX GTTLPG306MX 6.0 ± 1.5 
GCTTLPG307AMX GTTLPG307MX 7.0 ± 1.5 
GCTTLPG308AMX GTTLPG308MX 8.0 ± 1.5 
GCTTLPG309AMX GTTLPG309MX 9.0 ± 1.5 
GCTTLPG310AMX GTTLPG310MX 10.0 ± 1.5 
GCTTLPG315AMX GTTLPG315MX 15.0 ± 1.5 

Delaycharacte"stlcs@ Vee = 5.0V and T. = 25'C,noload. 
Delay time measured at 1.5V level. 
Rise time measurled @ 0.8V to 2.0V levels. 

Max. Delay 
ns ± ns 

13.0 ± 2.0 
20.0 ± 2.0 
27.0 ± 2.0 
34.0 ± 2.0 
41.0 ± 2.0 
46.0 ± 2.5 
55.0 ± 2.5 
62.0 ± 3.0 
69.0 ± 3.5 
76.0 ± 4.0 

111.0 ± 5.0 

LOW PROFILE GULL WING GCTTLPGXXXAMX 

jl.g§ 

j1'--_____ ~.25_ . ....JrtJ5 
-I C-g~675 __I 1 

.625 

.040 R _____ 
3 PLS 

.020 R MAX 

.350 _ 

.050 
TYP 

---1 
.610 

~ __ ._,-.~~ __ ~MjX 

Oulpul 
Rise 
Time 
(ns) 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Logics Supported - Schottky TIL - FAST - FACT 

6-bit delay modules are available through a simple combi
nation of cascaded modules. 

• Low inherent delay from: 
Input to output = 6.0 ± 1.5ns E to output = 10.0 ns Maximum 
Input to output = 3.0 ± 1.5ns Sn to output = 13.0 ns Maximum 

• Transfer molded packaging - for highest reliability. 

• MX suffix deSignates military models with temperature' 
range -550 to + 125°C and ceramic package IC screened 
to Mil-Std-883C and 38510. 

• Military models as MX above, but with in-house burn-in 
and thermal shock, add suffix "MY" to part number. 

• Designed for vapor phase relfow soldering, up to 217°C. 

• Specifications are for Schottky TIL Logic only. Contact 
factory for other logic specs. 

GULL WING GTTLPGXXXMX 

-I~~~ 
16 1 

.400 

'----:"-'""TTTrT1'ToI1T.i,--...Jj· 
:~ TYP.~ -:I \.- ,050 ±.010 

SCHEMATIC AND PIN-OUT FOR 
GTTLPG AND GCTTLPG 

Lead material: electro tin plated (alloy 42) 
Note: Pin numbers shown are for reference only and not necessarily marked on unit. 

iee Volume B (military section), pages B-1 028 and B-1 029 for information on Technitrol QPL delay lines. 
:ontact factory for delay line catalog No. 1001 B or surface-mount delay line catalog No.1 002SM-A. 

\·1602 For manufacturers' sales offices. see yellow pages EEM 1991 
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Technitrol 
10K ECl DELAY MODULES 

NANOSECONDS AlllIIps (Mal.l 
Pari No. T.1 T,,2 Tal T.4 T.,5 T,+ " T,-

ECLOL025 5 10 15 20 25 4 4 
ECLOL050 10 20 30 40 50 4 4 
ECLOL075 15 30 45 60 75 5 5 
ECLOl1OO 20 40 60 80 100 6 6 
ECL01125 25 50 75 100 125 7 7 
ECL01150 30 60 90 120 150 7 7 
ECLOL200 40 80 120 160 200 8 8 
ECLOL250 50 100 150 200 250 10 10 
ECLOL3oo 60 120 180 240 300 15 15 
ECLOL35O 70 140 210 280 350 15 15 
ECLDL400 80 160 240 320 400 15 15 
ECLOL450 90 180 270 350 450 20 20 
ECLDL500 100 200 300 400 500 20 20 . . 

Delay characteristics measured at Vee = - 5.2V ± .01V, T, = 25°C, no load . 
*TR = Measured form 20% to 80%. To measured at -1.3V level. 
Delay tolerance ± 1.5 ns or 5%. W.I.G. 
For minimum input pulse width-contact factory. 

ELECTRICAL CHARACTERISTICS 
Over operating temperature range and Vee = -5.2 ±0.01V 
with 500 linear FPM air flow and all output terminals with 50n 
to -2.0VDC. 

Test 
Symbol Parameter Mln_ Max. Unit Conditions 

lee Supply Current -~5 mA 
IIH Input Current 

HIGH 425 !LA V'H'" -O.810V 
~)L Input Current 

lOW .5 /J-A V,L = -1.850V 
VOH logic "1" 

Output Voltage -1.060 -0.700 VDC VIH'" -0.810 
VOL logic "0" 

Output Voltage -1.890 -1.615 VDC V,L = -1.850 

All speCifications are subject to change without notice. 

1952 EAST Allegheny Avenue 
Philadelphia, PA 19134 
Telephone (215) 426-9105 
FAX (215) 426-2836 

111) ,., 
-.--.900 MAX.-

• 5-tap line provides delays .3t from 5 ns to 500 ns. 
MAX. 

• 10k ECl buffered input and II output in 16-pin transfer-

~ Y)1 molded DIP. 

• Military models available. 

.~r .055 .105 .:gg 
Mf"_MAX. :20!lll 
rT '*' $$-$ 

.300 

(16) (15) (14) (131 

Recommended Operallng Conditions 
Min. Typ. 

Operating temp. range 
With Airflow 500 lFPM 

-5.2 

t .100 MIN. 

I 
$ I 

.400 
MAX. 

Mex. 
-4.68 

Fan Out 85 ECl loads 

10K ECl PROGRAMMABLE DELAY MODULES 

Technltrol Step Delay Max. Delay Output Rise 
Part No. n9±ns ns±ns Time Max. (ns) 

ECLPG301 1.0±0.4 11.0± 1.5 3.6 
ECLPG302 2.0±0.6 17.0± 1.5 3.6 
ECLPG303 3.0±1.0 24.0± 1.5 3.6 
ECLPG304 4.0±1.0 31.0± 2.0 3.6 
ECLPG305 5.0±1.5 3B.0± 2.0 3.6 
ECLPG306 6.0±1.5 45.0± 2.5 3.6 
ECLPG307 7.0±1.5 52.0± 2.5 3.6 
ECLPG308 8.0±1.5 59.0± 3.0 3.6 
ECLPG309 9.0±1.5 66.0± 3.5 3.6 
ECLPG310 10.0±1.5 73.0± 4.0 3.6 

Delay charact."stlcs measured at Vee = - 5.2V, ± .0lV, T, = 25°C. no load. 
Rise time measured from 20% to 70%. T d measured at - 1.3V level. 
For minimum input pulse width-contact factory 

ELECTRICAL CHARACTERISTICS 

Over operating temperature range and V •• = - 5.2 ± 0.01 V with 500 
linear FPM air flow and all output terminals with 50n to - 2.0 VDC. 

T •• t 
Symbol Parameter Min. Max. Unit Conditions 

lee Supply Current -100 mA 
IIH Input Current 

HIGH 13.5 mA V,H = -O.700V 
ilL Input Current 

2.0 LOW mA V,L'" -1.850V 
VOH Logic "1" 

Output Voltage -1.060 -0.700 VDC V,H = -0.810 
VOL Logic 110" 

Output Voltage -1.890 -1.615 VDC VIL '" -1.850 .. 
All specifications subject to change without notICe. 

Lead material: electro lin plated (alloy 42) 

See Volume B (military'sectiOn)cfeage B·1 028 and B·1 029 for 
information on Techmtrol QPLlay lines. See this volume, 
pages A.1600, 1601, 1602,1604, and 1605 for information on 

• 3-bit binary gives 7 equal 
step delays. 

• Available in standard step 
delays from 1 ns to 10 ns. 

• Additional step delays from 
15 to 50 ns available upon 
request. 

• low inherent delay (To); To 
= 3.0 ± 1.5 ns. 

• Military models available. 

• Input is internally 
terminated, therefore delay 
module driver does not 
require a pull down 
resistor. 

• .250" high surface mount 
device or package 
available. Contact factory 
for details. 

I·~MAXI 

..... _MAX. ~ I 105 

I .020 

.04~ 
MAX. 

1-.700-1 

Technitrol surface-mount delay lines. Contact factory for del 
line catalog No.1 001 B or surface-mount delay line catalog'l\ 
1002SM-A. 

EEM 1991 For manufacturers' sales offices, see yellow pages 



2350 DELAY LINES .2350 

Technitrol 
PASSIVE DELAY LINES 
GENERAL SPECIFICATIONS FOR THROUGH-HOLE MOUNT 
AND SURFACE MOUNT PASSIVE DELAY LINES 

• Temperature coefficient: 100 ppm/GC, maximum. 
• Standard impedance 100 ohms. Also available in 50 and 200 

ohms. Others available. 
• For delay lines qualified to MiI-D-83531, see volume B. 
• Insulation resistance: 10k meg. ohms. 
• Military temperature range: -55 to +125°C. 
• Lead material: alloy 42, bright tin plate. 
• Some models available with delays of less than one ns, 

contact factory. 
• Minimum pulse width 2.5 X output rise time. 
• To compensate for the low expansion coefficient of 

ceramic-subs~rate thick-film hybrids, contact the factory 
about our GCF10·2 delay line series. 

• Surface mount delay lines designed for vapor phase reflow 
soldering. 

112" PICO-SECOND DELAY LINE 

Part Delay Rise Delay 
Number Time (ps) Time (ps) Max. Tolerance ± (ps) 

PB010A 100 150 25 
PB020A 200 150 25 
PB030A 300 150 25 
PB040A 400 150 25 
PB050A 500 250 25 

For delay values rangong from 600ps to 3000 ps-contact factory. 
Test Conditions: Input Pulse Time of 40 ps max. Pulse width of 10 ns min. 

I- .50 MAX--I 

M~~II I 

... ~rIlU 
-l1if1Ilr1f1f tosT'° ±~~o~r- L 

-----...I 4 EQUAL. SPACES AT 
.100 TOTAL ... 400 

10·TAP PASSIVE DELAY LINE (SIP) 

I Tolal Tap 
Dalay Delay 

Part No. (ns) (ns) 

SF10Dl' 10 1.0 
SF10Fl' 20 2.0 
SF10Gl' 25 2.5 
SF10Kl 50 5.0 
SF10Ml 100 10.0 
SF10Pl 200 20.0 
SF100l 250 25.0 
SF10Rl 500 50.0 
SF1OS1 1000 100.0 

Rise 
Tlma 

(ns-Max.) 

2:0 
4.0 
5.0 

10.0 
20.0 
40.0 
50.0 

100.0 
200.0 

OCR 

I3hms ax.) 

1.0 
1.0 
1.0 
1.5 
3.2 
4.1 
5.0 
7.5 

10.0 

)elay tolerance ±1.5 ns or 5% W.I.G. Measured from 50% to 50%. 
:tandard impedance 100!1 ±10%. 

I MAX. I 
--..r.-l .022 J 1, :ifiT-lr- 14 

DDDUUDUnnnUUuu ."J t'3EqUIISPIiOEIsat.,00,," 1.300---1 
MIN. --l ~.190 J 

. lIl0 .085 n MAX. 
MIN. MAX. rt 

I_III--~ 
las-1 r- .009 

:ontact factory for pin·out and tolerances. 
:Ontact factory for tolerances. 

ge Volume B (military section), page 8·1028 and 8·1029 for 
formation on Technitrol QPL delay lines. See this volume, 
1ges A·1600, 1601, 1602, 1604, and 1605 for information on 

1952 East Allegheny Avenue 
Philadelphia, PA 19134 
Telephone (215) 426-9105 
FAX (215) 426~2836 

1D-TAP PASSIVE DELAY LINE (DIP) 
Impel!· 

Tolal Tap RI .. anca DCR 
Dela, Delay Tlma (Ohms) '~hm8 

Part No. Part No. (na) (ns) (ns-Max.) ±10% ax.) 

GLF10Dl' LF10Dl ' 10 1.0 2.2 100 1.0 
GLF10El ' LF10El ' 12.5 1.2 2.5· 100 1.0 
GLF10Fl ' LF10Fl ' 20 2.0 4.0 100 1.5 
GLF10Gl' LF1OG1' 25 2.5 5.0 100 1.5 
GLF10Kl LF10Kl 50 5.0 10.0 100 2.5 
GLF10Ml LF10Ml 100 10.0 20.0 100 5.0 
GLF100l LF10Pl 200 20.0 40.0 100 11.5 

Delay tolerance ±1.5 ns or 5% W.I.G. Measured from 50% to 50%. 

GLF10·l GULL·WING 

Ll:-I 015 
125 -=~ 005 

M¥-~~"'--j ~:.J... I 005 

MI~34 .050 
312 020 

LF10 Series 

~ I ±.~'0 ! 

.01S a .300+.01 :iXii 
II seallngpJllne 

1QTAP 7 8 

~ 4 ~61J ~101112 
2~13 

lIN} ! -=- I (OUTI 
1 14 

GND GND 

20·TAP PASSIVE DELAY UNE (DIP) 

Tolal Tap RI.a 
Imp.d-
anee DCR 

Delay Dela, Tlma (Ohms) (Ohms 
Part No. Psrl No. (ns) (ns) (ns-Uax.) +10% (Max.) 

GLF20Dl 1 LF20Dl' 10 0.50 1.5 100 2.0 
GLF20Fl ' LF20Fl ' 20 1.0 2.7 100 3.0 
GLF20Gl' LF2OG1 ' 25 1.25 3.3 100 3.0 
GLF20Kl LF20Kl 50 2.50 6.4 100 5.0 
GLF20Ml LF20Ml 100 5.0 13.0 100 5.0 
GLF2001 LF2001 200 10.0 25.0 100 10.0 

Delay tolerance ±1.5 ns or 5% W.I.G. Measured from 50% to 50%. 

GLF20·1 GULL·WING ~ 

~~fT.0~5 MI~~T 
,~ 334 .145 
020 c._. MAX 

.312 

UP·TO·2,uS 2D-TAP 

5 7 9 12 14 16 18202224 26 
23468101113151719212325 

1.J·IJll,11.l1111.l1.rl.:1JlL27 

IN I ~ lOUT 

28 14 
GND ~ No Connection GNO 

LF20 Series 

.L ~l~14) 
.~~ ~ I 1'f-1 

160 .3OO-T 
MAX. + 015 125 

STANDOFFS 
OPTIONAt 

MIN 

PASSIVE DELAY LINE (DIP) 
Imped· 

Tolal Tap Risa snce DCR 
Dela, Delay Tlma (Ohms) (Ohms 

Part No. (na) (n8) (ns-Max.) +10% (Max.) 
LF2002 200.0 10.0 25.0 100 5.0 
LF20S2 300.0 15.0 38.0 100 5.0 
LF20U2 400.0 20.0 50.0 100 5.0 
LF20W2 500.0 25.0 63.0 100 8.0 
LF20X2 600.0 30.0 75.0 100 10.0 
LF20Y2 1000.0 50.0 125.0 100 16.0 
LF20Z2 2000.0 100.0 250.0 100 20.0 

Delay tolerance ±1.5 ns or 5% W.I.G. Measured from 50% to 50%. 

;L.~~'3Eq\lelspaoeS·"I~'00 '" ,.300--1 
. kltalnonaccum. 

5 7- 9 12 14 16 18202'224 26 
234681011131517 19212325 

, •. Un:! ! Ill!! ttl LT.l.l..lL27 
INl . 1 lOUT 

28 ~ 14 
GND •• No Connection GND 

200 
MAX . 
.L-

u~J 
J:.I~'::~' 

~~~t_tingp.ane ~~. 

Technitrol surface-mount delay lines. Contact factory for delay 
line catalog No.1 001 B or surface-mount delay line catalog No. 
1002SM-A.. 

-1604 For manufacturers' sales offices, see yellow pages EEM 1991 



2350 DELAY LINES 2350 

Technitrol 
PASSIVE SURFACE-MOUNT DELAY LINES 

10-TAP CHIP-CARRIER PASSIVE DELAY LINE - '12" 

1952 East Allegheny Avenue 
Philadelphia, PA 19134 
Telephone (215) 426-9105 
FAX (215) 426-2836 

GBF10 
GULL-WING 

BJF10 
J-LEAD 

BF10 
C-LEAD 

Tolal Tap Rise OCR 
Delay Delay Time (Ohms 

Pari No. Pari No. Pari No. To (ns) (ns) TR(ns) Max.) 

BJF10D1' GBFlOD1' BFlOD1 ' 10.0 1.0 2.2 1.0 
BJF10F1' GBF10F1' BF10F1' 20.0 2.0 4.0 2.0 
BJF10G1' GBF10G1' BF10G1' 25.0 2.5 5.0 3.0 
BJF10K1 GBF10K1 BF10K1 50.0 5.0 10.0 5.0 
BJF10l1 GBF10l1 BF10L1 75.0 7.5 15.0 6.5 
BJF10M1 GBF10M1 BF10M1 100.0 10.0 20.0 8.0 

Delay tolerance ± 1.5 ns or 5% W.I.G. Measured from 50% to 50%. 
Standard impedance 100n :±: 10%. 

10-TAP CHIP-CARRIER PASSIVE DELAY LINE - %" 

~ 00; MIN M~~ J 
I-I ttl I .040 1--.550--

MIN. ------.760 MAX. _ ... -"_ 

Tolal 
Delay 

Pari No. To (ns) 

CF10D1' 10.0 
CFlOFP 20.0 
CF1OG1' 25.0 
CF10K1 50.0 
CF10M1 100.0 
CF10N1 125.0 
CF10P1 150.0 
CF10Q1 200.0 

1--.720 ~Ax.--I T~O~. 

T: a 7l 
I -

1 1 1 
760 

MAX. 

I t 
020 

TYP. 

-><-----!~ . 
. 040 R.-
3 PLS) 

Tap 
Delay 
(ns) 

to 
2.0 
2.5 
5.0 

10.0 
12.5 
15.0 

20.0 

Rise 
Time 

TR (ns) 

2.2 
4.0 
5.0 

10.0 
20.0 
25.0 
30.0 
40.0 

.020R 

OCR 
(Ohms 
Max.) 

to 
2.0 
3.0 
5.0 
8.0 
9.0 

10.0 
12.0 

Delay tolerance ± 1.5 ns or 5% W.I.G. Measured from 50"/0 to 50%. Standard Impedance 
100n ±10%. 

Lead material: electro tin plated (alloy 42) 
Note: Pin numbers shown are for reference only and not necessarily marked on unit. 

.040·R 

.020 
TVP 

3 5 8 10 

1 12 ~47911 
IN OUT 

I 
6 

GND 
1 

10-TAP ULTRA-THIN PASSIVE DELAY LINE 

Tolal 
Delay 

Pari No. To(ns) 

BF10D2' 10.0 
eF10F2' 20.0 
BF10G2' 25.0 
BF10K2 SO.O 
BF10L2 75.0 

BF10 FLAT PACK 

I 
6 

DND 

Tap 
Delay 
(ns) 

1.0 
2.0 
2.5 
5.0 
7.5 

1 

Rise 
Time 

TR(ns) 

2.2 
4.0 

5.0 
10.0 
15.0 

Delay tolerance ± 1.5 ns or 5% WI.G. Measured from 50% to 50%. 
Standard impedance 100n ± 10%. 
IContact factory for pin·oul and tolerances. 
:l:Contact factory for tolerance. 

OCR 
(Ohms 
Max.) 

1.0 
2.0 
3.0 
5.0 
6.5 

The following note applies to the Surface Mount Delay Lines listed on pages 1620, 21, 23, 24, 26. 
Designed for vapor phase retlow soldering up to 217°C 

See Volume B (military section), pages B·1 028 and B·1 029 for information on Technitrol QPl delay lines. 
Contact factory for delay line catalog No.1 001 B or surface-mount delay line catalog No.1 002SM-A. 

.065 

EEM 1991 For manufacturers' sales offices, see yellow pages A·16C 



2350 DELAY LINES 

• ~ SILICON DELAY LINES 

FEATURes 
• Monolithic, all Silicon Time Delay 
• Quality Standard S; 100 ppm 
• CMOS, 1 .5 Micron Technology 
• Auto Insert or Surface Mount Available 
• Stable Performance Characteristics over Temperature (Tc 

S; 500 ppm) 
• Industry Standard Packages and Pinouts 
• Reliability: 100 FIT MAX 

ELECTRICAL SPECIFICATIONS 
AND RATINGS (Guaranteed: O°C to 70°C) 
Duty Cycle ........................................................ 20%-80% 
Rise Time ., ................................................. 2.0 nSec MAX 
Loading ............................................... 10 TIL Loads MAX 
Operating Temperature ................................... O°C to 70°C 
Supply Current ............................................... 30 rnA MAX 
Storage Temperature ................................... -55°C to 125°C 
Ope~ating Frequency ......................................... 1-20 MHz 
Tap to Tap Tolerance .......................................... ±2.0 nSec 
Input to Tap Tolerance ......................................... ±2.0 nSec 
Leading EdgelTrailing Edge .......................... 3.0 nSec MAX 

TEST CONDITIONS 
Ampltude .................................................. 3.2 V +/- 0.1 V 
Rise Time' .................................................. 2.0 nSec MAX 
Input Pulse Width ......................................... 110 nSec MIN 
Input Period ..................................................... 440 nSec 
Vcc .............................................................. 5V +/-0.1 V 

• Rise time is measured between 0.75V and 2.4V levels and delays are measured at 1.5V levels 
01 a positive and negative going transition using 1 M Ohm (3pl MAX) probes and an interval 
counter with a resolution 01 <1.0 pS. 

VALOR ADVANTAGES 
The VALOR Silicon based, IC Delay Lines have many 
advantages over traditional hybrid delay lines and other IC 
based delay lines. 
• Stable, consistent performance over temperature. 
• 20% to 80% duty cycle, better than hybrid delay lines. 
• VERY LOW power consumption. 165 mW worst case. 
• High reliability, 1.5 micron CMOS monolithic design. 
• Low cost solutions for your timing requirements. 

OTHER VALOR DELAY LINES 
• 5 and 10 TAP hybrid designs in SIL packages. 
• Single and Dual Output 14 PIN designs. 
• 3 in 1 digital delay modules. 
• Programmable delay modules. 
• Passive delay lines in DIP and SIL packages. 

OTHER VALOR PRODUCTS 
• Data communications transformers 
• Local area networking filters 
• DC/DC Converters for telecommunications 

ABOUT VALOR ELECTRONICS 
Valor Electronics, Inc. was founded in 1983. The corporate head
quarters is located in San Diego, California. Since its founding, 
Valor has grown into a worldwide supplier of delay lines and mag
netic based interface components for the Data Communications 
and Computer Markets. Valor maintains engineering design staffs 
in the United States and Hong Kong, with regional sales offices in 
San Diego, Redwood City (CA), Munchen (FRG) and Hong Kong. 
Valor has 7 manufacturing locations and over 2,000 employees 
worldwide with a vast network of manufacturers' representatives 
and stocking distributors. 

VALOR 

CONFIGURATIONS (DIP and GULLWING) 

~007r---~~~+-~~ 

N/C@@®®®@ 

5 TAP/14 PIN 5TAP/BPIN 

N/C@ 

10 TAP/14 PIN 

PACKAGES 

14 PIN DIP B PIN DIP 

14 PIN GULL WING B PIN GULLWING 

5 TAP 
Total Delayl Part Numbers 
Delay TAP 14 PIN 14 PIN BPIN 8 PIN 
(ns) (ns) DIP GLW DIP GLW 

25 5 DL9074 8G9074 DL9041 8G9041 
50 10 DL9079 8G9079 DL9046 8G9046 

100 20 DL9083 8G9083 DL9050 8G9050 
150 30 DL9085 8G9085 DL9052 8G9052 
200 40 DL9087 5G9087 DL9054 8G9054 

10 TAP 
Total Delayf Part Numbers 
Delay TAP 14 PIN 14 PIN 
(ns) (ns) DIP GLW 
50 5 DL9026 8G9026 

100 10 DL9031 8G9031 
200 20 DL9035 8G9035 

Valor Electronics, Inc. 6275 Nancy Ridge Drive, San Diego, CA 92121-2245 TEL: (619) 458-1471 FAX: (619) 458-0875 

VALOR EUROPE 
Valor Electronics GmbH Gruenwalder Str. 14, 8000 Munchen 90, Federal Republic of Germany TEL: 49-89-6923122 FAX: 49-89-6926542 

VALOR ASIA 
Valor East Electronics Flat B, 7/F.K.K. Industrial Bldg. 5, Mok Cheong St., Tcikwawan Kowloon, Hong Kong TEL: 852-3330127 FAX: 852-3-636206 

2350 
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JIIIIIIII •• OS. DELAY LINES 
3-IN-1 DIGITAL DELAY MODULES 
3 independent logic buffered delays for multiple source 
requirements 

Electrical Specifications (25°C and Vcc = 5_0V) 

Features 
• 3 independent logic buffered delays 
• 8 or 14 pin package 
• TTL compatible 
• Minimum pulse width: 40% of total delay 

Supply Current 
• High level output: 40 mA MAX 
• Low level output: 100 mA MAX 

Packages 

8-PIN l4-PIN 

DIP SERIES PASSIVE DELAY LINES 
Designed to match specific line impedances 

Features 
• ECL and TTL compatible 
• 10 equally spaced taps 
• Maximum distortion of 10% 
• 50 and 100 ohm impedance available 
• Designed to meet MIL-D-23859 

Electrical Characteristics 
• Rise Time = 20% To MAX (Typ) 
• Dielectric withstanding voltage: 100 VDC @ 50 mA, 

5 sec MIN. 
• Insulation resistance: 10,000 Mohm MIN @ 50 VDC 

14-PIN 16-PIN 

SIL PASSIVE DELAY LINES 
Features 
• 5 and 10 taps available 
• Characteristic impedance of 100 ohms' 
• Maximum distortion of 10% 
• Temperature coefficient of 100 PPM/oC 
• Insulation resistance: 10,000 Mohm MIN at 50 VDC 
• Dielectric withstanding voltage: 100 VDC MAX at 50 mA, 

5 sec MIN 

Packages 
~~MAX 

~~""AX ~&l!!MAX 
I .... ~ y .. 35 

~ /1'--~MIN 
,,»~TVP 

j~1~ 
~n'P 5-TAP 

VALOR 

~g§QMAX. /" J6,35 

~MAX ~,375 c::",.,0' y..,MAX 
~~ ~A_..!.1l!MIN 

/' ~ 7,62 

• '~JJ1QTYP /2.54 
1.300 

j~33'02 

~TVP 10-TAP 

Delay Per'" Rise Time' 
Oulput (ns) (ns Max.) 14 Pin OIL 

5 3 DL2357 
10 3 DL2358 
12 3 DL2425 
15 3 DL2441 
20 3 DL2229 
25 3 DL2445 
30 3 DL2352 
40 3 DL2353 
45 3 DL2454 
50 3 DL2230 
60 3 DL2328 
65 3 DL2325 
70 3 DL2354 
75 3 DL2442 
80 3 DL2355 
90 3 DL2356 

100 3 DL2231 
125 4 DL2359 
134 4 DL2455 
150 4 DL2452 
175 4 DL2451 
200 4 DL2349 

NOTES. (1) Catalog Information subject to change Without notice. 
(2) Delays measured at 1.5 V levels of positive going edge. 
(3) Tolerance of 10% or 2 ns, whichever is greater. 
(4) Rise time measured from .75 to 2.4 V levels. 

Electrical Specifications (25°C) 

Total Delay Tap Delay Char.' Rise Time' Ann. 
(ns±5%) (ris) Impedance (ns MAX) % 

(ohms) (MAX) 
10 1.0±O.25 50 3.0 1 
20 2.0±O.5 50 4.5 2 
50 5.0±1.0 50 8.5 4 

100 10.0±2.0 50 20.0 10 
150 15.0±2.0 50 30.0 10 
200 20.0±2.0 50 40.0 15 
250 25.0±2.5 50 50.0 20 

10 1.0±O.25 100 3.5 1 
20 2.0±O.5 100 4.5 2 
25 2.5±O.S 100 5.0 2 
50 5.0±1.0 100 7.5 2 
50 5.0±1.0 100 8.5 2 
75 7.5±1.5 100 12.5 4 
80 8.0±2.0 100 13.0 4 
90 9.0±2.0 100 15.0 5 

100 10.0±2.0 100 17.0 5 
100 10.0±2.0 100 15.0 5 
125 12.5±2.0 100 21.0 5 
150 15.0±2.0 100 25.0 5 
200 20.0±3.0 100 40.0 10 
250 30.0±3.0 100 34.0 10 

NOTES: (1) Catalog information subject to change without notice. 
(2) Tolerance ±10% of characteristic impedance, 
(3) Rise time measured from 10% to 90% of the leading edge. 

Electrical Specifications (25°C) 
5 TAP 

Total Tap Rise AHen· 1lta1 Tap 
Delay Delay Time' uation Pari' Delay Delay 

(ns±5%1 (ns) (nsMAX) ("loMAX) Number (ns±5"Ie) (ns) 
5 1.0±0.3 2.0 2 DL2261 10 1.0±0.3 
10 2.0±0.4 3.3 2 DL2262 20 2.0±0.5 
20 4.0±0.6 6.0 2 DL2263 25 2.5±0.75 
25 5.0± 1.0 8.0 3 DL3165 30 3.0±1.0 
30 6.0±1.0 9.0 3 DL2264 40 4.0±1.0 
40 8.0± 1.0 12 3 DL2265 50 5.0±1.0 50 10.0±1.8 15 5 DL2266 60 6.0±1.0 60 12.0±2.0 19 5 DL3166 
70 14.0±2.0 23 5 DL3167 70 7.0±1.0 
75 15.0±2.0 24 5 DL3168 75 7.5±1.0 
80 16.0±2.0 26 5 DL3169 80 8.0±2.0 
90 18.0±2.0 29 5 DL3170 90 9.0±2.0 

100 20.0±2.0 31 5 DL3171 100 10.0±2.0 
120 24.0+2.4 38 5 DL3172 120 12.0±2.0 

NOTES: (1) Catalog information subject to change Without notice. 
(2) Tolerance ± 10% of characteristic impedance. 
(3) Rise time measured Jrom 10% to 90% of. the leading edge. 
(4) Pins are centered on the packages. 

Valor Electronics, Inc. 6275 Nancy Ridge Drive, San Diego, CA 92121-2245 TEL: (6191458-1471 FAX: (619) 458-0875 

VALOR EUROPE 

8 Pin OIL 
DL3200 
DL3201 
DL3202 
DL3203 
DL3204 
DL3205 
DL3206 
DL3207 
DL3208 
DL3209 
DL3210 
DL3211 
DL3212 
DL3213 
DL3214 
DL3215 
DL3216 

-
-
-
-
-

14 Pin 16 Pin 
DIP DIP 

DL1717 -
DL1721 -
DL1619 -
DL3328 -
DL3329 -
DL3330 -
DL3331 ~ 

DL1706 -
DL1715 DL2035 
DL1707 DL2036 
DL1708 DL2037 
DL 1598 DL2038 
DL1720 DL2039 

- DL2040 
- DL2041 

DL1597 DL2042 
DL1716 -
DL1709 DL2043 
DL1704 DL2044 
DL 1703 DL2045 
DL1611 DL2046 

10 TAP 
Rise AHen-

Time' ualion ParI' 
(nsMAX) ("loMAX) Number 

3.0 2 DL2250 
5.0 2 OL2251 
5.0 2 DL2252 
6.5 2 DL2253 
8.0 3 DL2254 

10 4 DL2255 
12 4 DL2173 
15 5 DL2256 
15 6 DL2257 
16 6 DL2258 
18 7 OL2259 
19 8 DL2260 
22 8 DL2249 

Valor Electronics GmbH Gruenwalder Str. 14, 8000 Munchen 90, Federal Republic of Germany TEL: 49-89-6923122 FAX: 49-89-6926542 
VALOR ASIA 
Valor East Electronics Flat B, 7/F.KK Industrial Bldg. 5, Mok Cheong St., Tokwawan Kowloon, Hong Kong TEL: 852-3330127 FAX: 852-3-636206 
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System Anode Cathode 

Primary: 
Leclanche Zn Mn02 
Magnesium Mg Mn02 
Organic cathode Mg m-DNB 
Alkaline Mn02 Zn Mn02 
Mercury Zn HgO 
Mercad Cd HgO 
Silver oxide Zn AgO 
Zinc-air Zn Air (02l 
Li-organic electrolyte Li b 

Secondary: 

Lead-acid Pb Pb02 
Edison Fe Ni oxides 
Nickel-cadmium Cd Ni oxides 
Silver-zinc Zn AgO 
Silver-cadmium Cd AgO 
Zinc -nickel oxide Zn Ni oxides 
Zinc-airc Zn Air (02l 
Cadmium-airc Cd Air (02l 
Zinc-02 Zn O2 
H2-02 H2 O2 

ReseNe: 

Cuprous chloride Mg CuCi 
Silver-chloride Mg AgCl 
Zinc-silver oxide Zn AgO 
Thermal Ca b 

Ammonia-activated Mg m-DNB 
High- NA S 

temperature Li S 
Solid electrolyte Ag Polyiodide 

Fuel cell: 
Hydrogenc H2 Air 
Hydrazinec N2H4 Air 
Methanolc CH20H Air 

a Delivered capacity when discharged at normal temperatures (20°C) 
at normal discharge rates. 

b Based on fuel consumption only. 
c Weight of air not considered in computation of watt hours. 
d Water-activated " , 
e Automatically activated; high rate discharge; 2- to IO-min rate. 
(Fused salt; heat-activated; high rate discharge; 2- to la-min rate. 

Theoretical battery Practical battery 

Voltage, Capaci~ 
1}Iplcal , Capacity· 

voltage, 
V Ah/kg V Wh/kg 

1.6 230 1.2 
2.0 270 1.5 
1.8 1,400 1.15 
1.5 230 LIS 
1.34 185 1.2 
0.9 165 0.85 
1.85 285 1.5 
1.6 815 1.1 

2.1-5.4 130-660 1.8-3.2 

2.1 55 2.0 
1.5 195 1.2 
1.35 165 1.2 
1.85 285 1.5 
1.4 230 1.05 
1.75 185 1.6 
1.6 815 1.1 
1.2 475 0.8 
1.6 610 1.1 
1.23 3,000 0.8 

1.5 240 1.4 
1.6 170 1.5 
1.85 285 1.5 
2.8 240 2.6 
2.2 1.400 1.7 
2.1 685 1.8 
2.2 1,150 1.8 
0.66 ... 0.6 

1.23 26,000 0.7 
1.5 2,100 0.7 
1.3 1,400 0.9 

9 Four-minute discharge rate: 
h !3-alumina electrolyte, 300°C operation. 
i Fused salt; 350°C operation. 
j Solid RbAg.ls electrolyte. 
k Several different cathode materials used. 

65 
100 
130 
65 
80 
45 

130 
200 
250 

37 
29 
33 

100 
55 
55 

150 
90 

130 
45 

45 
60 
30 
10 
22 

200 
200 
180 

800b 

175b 

I Fuel consumption is based on source of H2: 

m Based on methanol battery-fuel supply in situ. 

Wh/dm3 

175 
195 
180 
200 
370 
175 
310 
190 
400 

70 
65 
60 

170 
120 
110 
155 
90 

120 
65 

65d 

95d 

75e 

20' 
609 

h 

i 

7Si 

"k 

I 

185m 



fiTilTIl selection 
lIl!lW guide 

POWER LINE FILTERS 

Starting EMI API 
EEM 

Manulacturer PagaNo. AC DC AC DC 

Aerovox A;1618 ~ ~ ~ ~ 

Power 
Entry 

~ 

Modules 
~aabJ'" 

Inter- Power Fuse Voitege Dual PC Surface Cord 
national SWitch Holder Selector Mode Mount Mount Conn. 

~ ~ ~ ~ ~ ~ 
------- -~- ---_._. 

Corcom Inc. A·1609 --I ~ ~ ~ --I --I ~ --I 

Delta Products A·1612 ~ --I ~ ~ --I ~ ~ --I ~ 

----
Eichhoff 
Electronics Inc. A·1614 ~ ~ --I ~ --I ~ ~ --I 

Elpac A·1619 --I --I --I ~ 

Filter Concepts, Inc. A·1620 --I --I ~ ~ ~ ~ 

Genisco A·1624 ~ ~ --I ~ 

JMK Filters A·1626 ~ ~ --I ~ --I ~ ~ --I ~ 

Power Dynamics A·1628 ~ ~ ~ --I --I ~ ~ --I --I --I --I --I 

RFI Corp. A·1633 --I ~ ~ --I ~ ~ 

Schaffner E MC A·1634 ~ --I ~ --I --I --I ~ ~ ~ ~ --I 

Schurter, Inc. A·1638 ~ --I --I --I --I , --I , --I 

Tamura A·1641 --I --I ~ --I --I 

TDKCorp. A·1644 --I --I , --I , --I 

Tri-Mag Inc. A·1646 --I --I --I --I --I ~ --I --I --I ..j ..J ..J ..J 

EEM 1991 For manufacturers' sales offices, see yellow pages 

lillers-2700 

Inter-
nallonal 

Lighted Cuetom Adaptere Approvals 

~ ~ UL, CSA, VDE, TUV 

UL, CSA, VDE, SEV, 

UL, GSA, VDE, TUV. 
SEV 

--I UL, CSA, VDE 

Custom 
Configurations 

~ UL, CSA, TUV, 
MIL STD 461 

UL 

~ UL, CSA, VDE, TUV 
MILSTD461 

--I UL, VDE, CSA, SEV, 
SEMCO, TUV, 

MIL F 15733 

~ UL, CSA VDE, SEV, 
SEMCO, TUV 

~ --I UL, CSA, VDE, SEV, 
SEMGO 

--I UL, CSA, VDE, WIRE, 
TAB, PINS, SCREEN 
TERMINAL TYPE 
CONNECTORS 

UL, CSA, VDE, TUV. 
SEMCO, SEV 

--I --I GSA, VDE, UL, TUV 
Bauart Gepruft 
MIL-F-15733 

A·1609 



2700 FILTERS, POWER 2700 

~ ©Q)[f@Q)(ffiU Corcom, Inc. 

RFI Power Line Filters 
1600 Winchester Road 
Libertyville, Illinois 60048 USA 
TEL: 708-680-7400 FAX: 708-680-8169 

New Products 

EEA/EEB. 
Series 

EAS/EBS 
Series 

EAH/EBH 
Series 

EBF 
Series 

T 
Series 

A·1610 

See Section 2100 for 
Filtered Power Entry Modules 

Susceptibility filters for general purpose, small size, two 
performance levels; low cost, current ratings 1-10 amps. 
Also available load side at 90° angle and wire leads. 

Snap-in version bf EEA/EEB, labor saving compact 
design; two performance levels current ratings 1-10 amps. 

Health care filters with very low leakage current; small 
size, IEC Connector; 1-10 amp current rating; two perfor
mance levels case styles A and B from following page. 

General purpose susceptibility filter with higher differential 
mode performance. Available 1-20 amps, case styles in
clude fastons, wire leads and screw terminals. 

Load input filter; general purpose for accessory outlet, 
1-6 amps, fastons or wire leads. 

High performance emissions filter, smaller package than 

similar filters, designed for switching power supplies. 

Available with fastons, wire -leads, screw terminals and . 
IEC Connector, 3-30 amp standard leakage and low 

leakage models. Optional ground choke available. 

For manufacturers' sales offices, see yellow pages EEM 1991 



2700 FILTERS, POWER 

~ COO[F©Q)U@ Corcom,lnc. 
1600 Winchester Road 
Libertyville, Illinois 60048 USA 

2700 

RFI Power Line Filters TEL: 708-680-7400 FAX: 708-680-8169 

Corcom offers over 300 models of RFI filters 
-each designed and tested for suscep
tibility and/or emissions applications. As a 
world leader in RFI technology, Corcom 
offers a wide range of filters specifically 
designed to bring equipment (even those 
with switching power supplies) into com
pliance with strict FCC and VDE restrictions. 

All Corcom filters receive approvals from 
major safety agencies throughout the world 
including UL, CSA, and VDE., Most have 
low leakage options with SEV approval. 

Catalog filters are available off -the-shelf from 
over 175 distributor locations in the United 
States, and a strong network of reps and 
sales offices worldwide. 

For more information, call or write for our 
free catalog: RFI Power Line Filters. 

Susceptibility Filters Emissions Filters 

Series Application 
Std. Low Caset Current 

Series Application 
Std. Low Case 

Leakage Leakage Styles Ratings Leakage Leakage Styles 

H Health care EH A,B,C,D,E 6-10 SK FCCAlevel VSK ESK E,F.G 
applications; emissions standard 
very low leakage 

EP VDEAlevel, EP E,F,G 
B General purpose; VB EB E,F.G 1-30 FCC Blevel 

small size; low cost switching power 
supplies 

EF General purpose; EF A,B,C,D 1-10 
compact design; X,V,Z 3 performance EX,EY,EZ E,K 
IEC connector levels for SMPS; 

compact design; 
ED High performance; ED A,B,C,D 1-10 PC board mount 

compact design; 
IEC connector G SMPS FCC A level; EG E 

Frequency >50kHz 
K Common mode VK EK E,F.G,H 1-30 

& differential; N SMPS FCC B level; VN E 
general purpose Frequency>50kHz 

EC High differential EC A,B,C,D 1-10 Q Premium va EO E,F,J 
& common mode; performance; 
general purpose SMPS VDE B level 

R Dual section; VR ER E,F.G,H 1-20 AQ Commercial VAa F,J* 
premium TEMPEST ·with fuse 
performance; applications 
common & 
differential mode A High performance Ayp,AYT Screw 

3-phasefor Terminals 
S,V,W High industrial VS,VV,VW E 3-20 Wye and Delta 

applications applications 

t For susceptibility filters, not all case styles are available for all current ratings. 

EEM 1991 For manufacturers' sales offices, see yellow pages 

K 

Current 
Ratings 

3-30 

3-10 

1-6 

6-10 

6-10 

3·6 

3-6 

20-60 

A·1611 



2700 FILTERS, POWER 2700 

QUALITY MAKES THE DIFFERENCE 

EMI FILTERS 
FEATURES AND BENEFITS FOR THE OEM USER 

FEATURES 
• ALL UNITS 100% tested for hi pot, leakage current, and insertion 

loss before and after potting 
• Defect rate below 200 ppm 
• Superior mechanical construction, corrosion-proof case 
• Molded core cover to separate toroid windings 
• Precision balance between choke windings 
• Use low leakage current, high voltage temperature-stable capaci

tors for excellent operating performance 

1_ UL, CSA, VDE And SEV Safety Standards 
All Delta filters are designed to meet UL standard 1283, CSA 
standards C22.2 No. 0, No.8, and VDE standard 0565 parts 1, 2 
and 3, including conformity to temperature range HPF ( - 25°C to 
+85°C) and full current rating usage at both 115 VAC and 
250VAC. 
All filters in this catalog are UL recognized and CSA certified, and 
over 300 types are VDE approved under the following file 
numbers: 

UL file no. E79109 
CSA file no. LR48852 
.VDE file no. 11641-4730 

Additionally, the DE series is SEV approved under file no. 85.12244. 

2. FCC And VDE Emission Compliance 
Delta offers a wide range of filter characteristics, both in standard 
and custom form, to help you meet all applicable FCC and VDE 
conducted emission standards, including FCC and VDE class B 
requirements. 

3. Construction and Design . 
-Toroid cover for perfect insulation, witl! built-in spacers to main

tain creepage distance between windings. (see Fig. 1 1Il) 
-Precision balance of inductance between windings to pre
vent cQre saturation at full load. 00 
-Only capacitors that comply with VDE 0565-1 are used. III 
-Low leakage current. @ 
-Both crimped and soldered connections. ~ 
-Anti-rotation terminals to prevent open connections. 00 
-Corrosion-proof case. [!J 

4. Quality control 
. -100% tested for Hipot, leakage current and insertion loss 

before and after potting. 
-Less than 200 parts-per-million (ppm) defect rate. 
-Approved for Ship-ta-Stock program (no incoming inspec-
tion) at major computer manufacturers' facilities. 

5. Availability 
Standard items are maintained in stock in Northern California for 
immediate shipment to OEM customers and distributors through
out North America. 

6. Price 
Delta filters are very competitively priced due to mass production 
techniques and cost-saving designs. 

7. Custom Desi~n and Testing Services 
Delta has enguieering labs and shield rooms in Taipei and North
ern California. These facilities allow us to design and fabricate 
custom filters to meet special requirements not met by standard 
filters, and to test customers' equipment for compliance with FCC 
and VDE conducted emission requirements. (see Fig. 2) 

Call Delta For All Your 
EMI Filter Needs 

OVER 400 EMI FILTERS UL CSA VDE APPROVED I SEND FOR YOUR FREE CATALOG OR CONSULT FACTOR FOR INFORMATION. 
REFER TO OUR OTHER EEM PAGES IN SECTION 2100 C·1346/SECTION 2600 C·1610·11/SECTION 4000 D·1706·07 

"ELT~ 
A·1612 

3225 LAURELVIEW COURT, FREMONT CA 94538 U.S.A. TEL: (510) 770-0660\ FAX: (510) 770-0122 
EAST COAST OFFICE: 170 WILLOWBROOK OFFICE PARK, FAIRPORT NY 14450 U.S.A. TEL: (716) 383-8883 FAX: (716) 383-8033 
2000 AERIAL CENTER PKWY. SUITE 114, MORRISVILLE, NC ?7580 U.S.A. T~L: (919) 380-8883 FAX: (919) ;380-1\383 

For manufacturers' sales offices, see yellow pages EEM 1991 



2700 FILTERS, POWER 

AU:LT~ QUALITY MAKES THE DIFFERENCE 
DELTA EMI FILTERS 

SERIES 
AK . Power Module Filters 
AR High Performance Power Module Filters 
CK Power Module Filters 

SERIES 
DR High Performance Filters 
DP Switching Transient Filters 
ME PC Board Mounting Filters 
MK High Performance PC Board Mounting Filters CR High Performance Power Module Filters 

BE Fused Connector Filters 
BR Super Performance Power Module Filters 
DE IEC Connector Files 

EK High Performance Power Entry Module EMI Filters 
EB Power Entry Module EMI Filters 

GE IEC Connector Filters, High Performance 
KE IEC Connector Filters, High Performance 
SE IEC Connector Filters, Two Stage 
DH Medical Filters 
DB Common Mode Filters 
SK General Purpose Filters 
OK General Purpose Filters 

CURRENT & FREQUENCY RATINGS 

Series Current Rating Frequency-MHz 

(A) 0,15 0,50 1.0 5,0 

AK 6 16 25 30 42 

AR 6 34 60 60 45 

CK 2 40 40 40 40 
3 35 40 40 40 
6 30 40 40 40 

10 15 25 30 40 

CR 2 60 60 60 50 
3 50 60 55 45 
6 40 55 55 45 

10 12 40 50 50 

OE(V) 1 22 30 35 46 
3 15 25 30 50 
6 8 20 25 41 

OE(E) 1 22 35 40 45 
3 18 28 32 45 
6 12 20 25 40 

OE(B) 1 28 40 45 45 
3 22 30 35 45 
6 12 20 25 40 

10 4 15 18 30 
OE(R) 1 7 15 20 40 

3 5 10 18 35 
6 2 5 10 30 

10 0 1 2 18 

GE(E) 1 28 35 38 38 
3 20 25 30 38 
6 12 18 24 35 

10 4 10 13 28 

SE 1 45 66 70 70 
3 42 65 70 70 
6 25 50 60 70 

BE 2 25 35 40 55 
4 26 35 40 50 
6 24 30 35 50 

OH 6 12 20 20 24 

DB 1-5 20 30 38 50 
10 20 30 35 50 

10 30 

50 40 

40 30 

40 30 
40 35 
40 35 
45 35 

45 35 
45 32 
40 32 
40 35 

55 50 
55 55 
48 55 

45 50 
45 50 
45 50 
45 45 
45 45 
45 45 
38 45 
45 45 
45 55 
40 50 
28 40 

40 40 
40 40 
40 40 
35 40 

65 60 
65 55 
65 55 

55 55 
55 50 
55 45 

24 18 

50 45 
50 45 

A Power Modules, Plastic Case 
AN Power Modules, Metal Case 
C Power Entry Modules 
LE Power Entry Module Filters 
L Power Entry Modules 

Distributors and Representatives 
TV 3 Phase Filters 
TO 3 Phase Filters 

CURRENT & FREQUENCY RATINGS 

Series Current Rating Frequency-MHz 

(A) 0.15 0.50 1.0 5.0 

OK 1-5 22 30 38 50 
10 22 26 33 45 
20 14 19 28 42 

DR 1-5 45 65 70 70 
10 35 60 70 65 
20 20 40 50 70 

OPtS) 3 50 70 70 65 
OP 3 60 75 75 70 

6 58 70 70 70 
10 58 70 70 70 

BR 3-5 50 60 55 45 

HB 8 26 32 40 45 
15 10 25 32 40 

HK(L) 10 27 32 35 45 
(M) 15 15 30 36 42 
(S) 15 11 25 33 40 
(L) 20 12 16 22 36 

ME 1 25 35 40 50 
3 23 30 35 50 
6 12 22 30 45 

MK 1 40 45 40 40 
2 35 45 40 40 
3 30 45 40 40 

3 PHASE FILTERS 

Series Current Rating Frequency-MHz 

0.05 0.15 0.50 1.0 5.0 

TV 20 25 40 50 50 55 
30 20 30 40 40 45 
60. 8 15 30 30 30 

TO 10 25 35 40 40 
20 20 30 40 40 
30 20 20 30 40 
40 20 30 30 35 
50 20 30 30 35 

Call Delta For All Your 
EMI Filter Needs 

10 

55 
50 
45 

65 
55 
60 

60 
60 
60 
70 

40 

46 
45 

55 
50 
45 
50 

52 
50 
50 

40 
40 
40 

10 

55 
45 
30 

40 
40 
40 
40 
40 

2700 

30 

50 
50 
50 

55 
50 
50 

40 
40 
50 
30 

30 

30 
25 

22 
30 
26 
25 

55 
55 
55 

33 
32 
32 

30 

45 
35 
30 

30 
30 
30 
35 
35 

OVER 400 EMI FILTERS UL CSA VDE APPROVED I SEND FOR YOUR FREE CATALOG OR CONSULT FOR INFORMATION. 

REFER TO OUR OTHER EEM PAGES IN SECTION 2100 C·1346/SECTION 2600 C·161O-11/SECTION 4000 D·1706-07 

"ELTtt 3225l.AURELVIEW COURT, FREMONT CA 94538 U.S.A. TEL: (510) 770·0660\ FAX: (510) 770-0122 
EAST COAST OFFICE: 170 WILLOWBROOK OFFICE PARK, FAIRPORT NY 14450 U.S.A. TEL: (716) 383·8883 FAX: (716) 383·8033 
2000 AERIAL CENTER PKWY, SUITE 114, MORRISVILLE, NC 27560 U.S.A. TEL: (919) 38()'9883 FAX: (919) ~8()'~ , 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1613 



2700 

EICHHDFF 

PCB Mount 

- PC Board Mountable 
- Hermetically Sealed in Polyester Resin 
• Other insertion loss versions and pin 

arrangements available 

Power Entry Filter 

- Faston or solder connections 
- Hermetically Sealed in Polyester-Resin 
- Other connections, insertion I.oss 

versions, and case sizes available 

FILTERS, POWER 2700 

Eichhoff offers you advanced· technology 
and custom capability in EMI/RFI 
power line filters. 

Specifications 

Rated cumint Part Number C8seSize 
toVDE L W H 

2 F 12.010 1.32 1.14 1.06 
4 F 12.011 1.32 1.14 1.06 
6 F 12.012 1.79 1.52 1.18 
1.6 F 12.401/1 2 .79 .87 
2 F 12.401/9 2 .79 .87 
2.5 F 132.40113 2 .79 .87 
4 F 12.401/10 2 .79 .87 

Electrical Schematic 

SpeCifications 

Rated current Part Number Case Size 
toVDE L W H 

1 F 12124 2.20 1.12 .85 
2 F 12129 2.20 1.12 .85 
4 F 12135 2.20 1.12 .85 
6 F 12137 2.20 1.12 .85 

Electrical. Schematic 

~ - I vv.J.J~-1---"· 6 

'~ I ~ P : 

70 
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50 

dB 
40 

30 

20 

10 

o 

70 
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dB 

40 

30 

20 

10 

o 

Insertion Loss 
Common Mode 

j'r\ r-.... 
LI 

/ 

" , 
/ 

\ 

0.1 0.20.30.5 1 2 3 5 10 2030 
f _ MHz 

Insertion Loss 
Common Mode 

~ -.... .... 
V 

/ 

..... 1-" 

0.1 0.2 0.3 0.5 1 2 3 5 10 20 30 

f • MHz 

Power Entry Filter With 1 or 2 Fuses 

-Faston or solder connections 
- Hermetically Sealed in Polyester-Resin 
··Other connections, insertion loss 

versions, and case. sizes available 

A-1614 

Specifications Insertion Loss 
Common Mode 

Rated current Part Number C8seSize 70 
toVDE L W 

1 F 23041 2.0 1.14 
2 F 23042 2.0 1.14 
3 F 23043 2.0 1.14 
4 F 23044 2.0 1.14 
6 F23046 2.0 1.14 

Electrical Scl:lematic 
F 

L 
I 

C N 

h E 

F 

~ 

Eichhoff Electronics, Inc . 
. 205 Hallene Road, Warwick, RI 02886 
Tel (401) 738-1440 
Fax (401) 738-7154 

r 

H 
1.30 60 
1.30 
1.30 
1.30 
1.30 

L 
0 

""" J 
~ .... -V \ 

/ 
/ 

50 

dB 

I : 
20 

A 
0 

10 

o 
0.1 0.210.310.5 1 2 3 5 10 20 30 

f _ MHz 

TaU Free 800-678;'1040 

Technica:l Data Subject to change without notice 
Printed in U.S.A. . 

For manufacturers' sales offices, see yellow pages EEM.1991 



2700 

EICHHOFF 
FILTERS, POWER 

The leading European manufacturer since 1948. 
Pioneer in EMIIRFI suppression. 
Resin sealed, high performance, high reliability power line filters. 
Precise performance within product specifications. 
Complete engineering capability for application assistance. 

2700 

Power Entry Filter with Fuse Holder and 1 or 2 Pole Power Switch 

• General Purpose, High Performance and 
Premium Performance versions 

• Faston connection 
• Hermetically Sealed in Polyester Resin 
• Other insertion loss versions and case 

sizes available 

Specifications 

Rated current 
toVDE 

1 
2 
3 
4 
6 

Electrical Schematic 

Part Number Case Size 
L' W H 

F44001 3.62 1.14 2,38 
F44002 3.62 1.14 2,38 
F44003 3.62 1.14 2.38 
F44004 3.62 1.14 2,38 
F44006 3.62 1.14 2.38 

100 

80 

60 
dB 

t ~ 
20 

o 

Insertion Loss 
Common Mode 

v ........ 
V 

~ 

V \ 
\ 
\, 

.1 ,2 ,3 .5 2 3 5 10 20,30 

----'-- MHz 

Modular Power Entry with Power Switch, Fuse Holder, Voltage Selector (optional) 

• General Purpose, High Performance 
and UL544 Medical versions. 

• Faston and solder connections 
• Hermetically Sealed in Polyester Resin 
• Other connections, insertion loss 

versions, and case sizes available 

EEM 1991 

Specifications Insertion Loss 
Common Mode 

Rated current Part Number CaseS/ze 
toVDE L 

1 F46",1 2.16 
2 F46".2 2.16 
3 F46.,,3 2.16 
4 F46",4 2.16 
6 F46,.,6 2.16 

10 F46".0 2.16 

Electrical Schematic 

Eichhoff Electronics, Inc. 
205 Hallene Road, Warwick, RI 02886 
Tel (401) 738-1440 
Fax (401) 738-7154 

w 
1,12 
1,12 
1.12 
1,12 
1.12 
1.12 

H 100 
2.12 
2.12 
2.12 80 

2.12 
2.12 dB 
2.12 

---.." L" 

60 

I ~ 
20 

o 
,1 ,2,.3 .5 2 3 5 1[) 20 30 

--_ ..... MHz 

Toll Free 800-678-1040 

Technical Data Subject to change without notice 
Printed in U.S.A. 

For manufacturers' sales offices, see yellow' pages A·1615 



2700 

EICHHOFF 
FILTERS, POWER 

Eichhoff offers you advanced technology 
and custom capability in EMIIRFI 
power line filters. ' 

2700 

Filter for UL 544 Medical Equipment 

• General Purpose and High Performance 
versions with 1 or 2 fuses, 

• Other insertion loss versions and case 
designs available 

• Faston or solder connections 
• Hermetically Sealed in Polyester-Resin 

Power Line Filter - Slim Line 

• Compact design 
• For usage in small space constraints 
• Customized filters available 
• Termination options; Leads, fast-on 

connectors, or combinations thereof 
• Polyester resin sealed 

General Purpose 

• Faston, Solder, Lead Connection 

= 

• Other connections, insertion loss versions 
and case sizes available. Filters also 
available for 20A and above. 

• Herrretically Sealed in Polyester-Resin 

Specifications 

Rated currenI' Part Number case Size 
toVDE L w H 

1 F 23041 1,70 1,42 1.30 
2 F 23042 1.70 1.42 1.30 
3 F 23043 1.70 1.42 ~ 4 F 23044 1.70 1.42 1.30 
6 F 23046 1.70 1.42 1.30 

Electrical Schematic 

L P---LL~~--,------OL 

L 
o 
A 

N (100 _______ f"Y'V'Y"'--_I .... __ -o: N 

L 
I 
N 
E c 
G~ -F:G 

Specifications 

Rated current Part Number Case Size 
toVDE L w H 

lA F 11.226 .59 1.14 3.5 
2A F 11.180 

.59 1.19 3.5 
4A F 11.180/SO 

Electrical Schematic 

L.----uuu~-r~----~~r-~,_--4L 

~,~C he h~ 

Specifications 

Rated current Part Number Case Size 
toVDE L w H 

1 F 33.051 2.05 1.81 .9 
2 F33.052 2.05 1.81 .9 
4 F 33.054 2.05 1.81 .9 
6 F 33.056 2.05 1.81 .9 

10 F 33.060 2.05 2.05 1.18 
18 F 33.066 2.09 2.52 1.54 

Electrical Schematic 

Eichhoff Electronics, Inc. 

Insertion Loss 
Common Mode 
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Toll Free 800-678-1040 
205 Hallene Aoad, Warwick, AI 02886 
Tel (401) 738-1440 
Fax (401) 738-7154 

Technical Data Subject to change without notice 
Printed in,U.S.A. 

A·1616 For manufacturers' saJes offices, see yellow pages EEM 1991 



2700 

EICHHCFF 
FILTERS, POWER· 

The leading European .manufacturer since 1948. 
Pioneer in EMIIRFI suppression. 
Resin sealed, high performance, high reliability power line filters. 
Precise performance within product specifications. 
Complete engineering capability for application assistance. 

Filters for Switching Power Supplies, SCR and "f2L Circuits 

Specifications 

Raled cunent Part Number 
toVDE L 

1 F33.151 1.77 

.~ .. 2 F 33.152 1.77 
4 F 33.154 2.09 

-~ .. 6 F 33.156 2.09 

-~. 10 F 33.160 2.09 
, " : 16 F33.166 2.09 

Electrical Schematic 

Case Size 
w H 

2.05 1.18 
2.05 1.18 
2.52 1.18 
2.52 1.18 
2.52 1.18 
3.35 1.54 

Insertion Loss 
Common Mode 
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• Faston, Solder, Lead Connection 
• Other insertion loss versions and case 

sizes available 
• Hermetically Sealed in Polyester Resin 

Line To Line Suppression Class X Film CapaCitors 

Specifications 

Capacitance W H L PCM" 

(mm) (mm) (mm) (mm) 

0,010 ~F 5 11 18 15 KMT 2541954--310/011 

0.015 ~F 5 11 18 15 KMT 2541954--315/011 

0.022 ~F 5 11 18 15 KMT 2541954--322/011 

0.033 ~F 5 11 18 15 KMT 2541954--333/011 

0.0471'F 6 12 18 15 KMT 2541954--3471011 

0.068 I'F 7.5 13.5 18 15 KMT 2541954--368/011 

0.1 I'F 8.5 14.5 18 15 KMT 254/755-410/011 

0.15 I'F 7 15 26.5 22.5 KMT 254/755-415/011 

0.22 I'F 8.5 17 26.5 22.5 KMT 2541755-4221011 

0.33 I'F 11 20 31 27.5 KMT 2541755-433/011 

0,47 ~F 12 20 31 27.5 KMT 2541756-447/011 

0.68 I'F 14.5 25 31 27.5 KMT 2541756-468/011 

1.0 I'F 16.5 28.5 31 27.5 KMT 2541756-510/011 

Insertion Loss (SO Q systems) wire length 6 mm 

• UL 1283 
DIN 57 565 Part 1NDE 0565 Part 1 
IEC-Publication 384-14(1981) 
DIN 40040 

• Polyester film with vapor deposited 
aluminium enclosed in flame retardent 
(UL 94VO) epoxy resin seal and case 

• Tinned copper wire 
Solid/Stranded AWG 20, TR32, insulated 
Choice of quick connect terminals 

dB 
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2700 FILTERS, POWER 

• 

• Aerovox' • 

EMI FI,LTER$ 
Power Entry Modules 
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For faster, designed-in solutions and 
lower inplace costs, Aerovox offers over 300 
Standard EMI filter designs including 
internationally accepted Power Entry 
Modules through franchised distributors, 
worldwide. Also, ask us about your custom 
AC EMI filter requirements, including single 
and 3-phase with current ratings ranging 
from 1 amp to 225 amps. 

Aerovox already has more Safety Agency 
approvals than most other makers and a 
broader line to service your needs. Let us 
address your next EMI requirement! Call for 
full details.' 

Aerovox·,NC 
Aerovox Inc., 740 Belleville Avenue 

New Bedford, MA 02745 

2700 

(508) 994-9661 FAX 508-994-9635 
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2700 FILTERS, POWER 2700 

ELPAC COMPONENTS ~YEARS OF 
'?) EXCELLENCE 

EMI FILTERS MADE EASY 

EMI AND EMI FILTERS 
EMI stands for electromagnetic interference. EMI is unwanted elec
tromagnetic energy, usually in the frequency range used for commun
ications, 10 KHz to 2 GHz. 
EMI can disrupt the operation of electric and electronic equipment. 
This is when EMI filters are needed. They shield equipment from 
harmful EMI and they reduce EMI emissions. 

WHAT ABOUT EMI REGULATIONS? 
Major industrialized countries have established limits for EM!. In the 
United States, industriar and consumer products are governed by the 
Federal Communications Commission. FCC 207BO is the specifica
tion for RF interference of electronic devices. This specification is for 
Class A computing devices (commercial, industrial or business) and 
Class B devices (reSidential). 
For military products, the U.S. Department of Defense standards are 
MIL-STD-461. This regulation specifies limits on electromagnetic 
interference emissions and susceptibility characteristics. There are 
nine categories ranging from aircraft (Class A 1) to commercial equip
ment (Class C3). 
In Europe, the accepted regulatory agency is Verband Deutscher 
Electrotechniker (VDE). 
There are often special EMI restrictions for equipment used to proc
ess secure information. The most widely used limits for data security 
are the U.S. Government's Tempest standards. The word "Tempest" 
refers to the study and containment of emissions which, if intercepted 
and analyzed, could reveal sensitive information. 

WHAT EMI FILTERS ARE NEEDED? 
The right filter depends on (1) the system requirements and (2) the 
specifications of the appropriate regulatory agency. For example, a 
normal electronic system environment might only require. 
D subsystems operating compatibly with each other. 
D adequate enclosure shielding to comply with the radiation limits of 

either FCC 207BO, VDE OBB7110B75, or MIL-STD-461. 
A more stringent, Tempest secure system might require: 
D complete EMI filtering of every incoming and outgoing signal line. 
D total shielding of radiated emissions by EMI gasketing. 
D a completely secure metal enclosure. 
D a high insertion loss AC power line filler to eliminate signal noise 

back onto the AC power line. . 
For either application, or for systems that fall in between, the best 
approach usually requires custom filler technology provided by a 
company such as ELPAC. 

WHYELPAC? 
ELPAC has an extensive line of standard filter components. However, 
most of our customers need a custom design. That is where ELPAC's 
32 years of experience really pays off. We specialize in custom signal 
and power line filters, particularly applications requiring minimum 
size and weight. 
ELPAC can quickly prototype and manufacture custom filters. One 
reason is our highly trained engineering staff. Another is our use of 
state-of-the-art equipment for computer simulation, computer aided 
deSign, and spectrum analyses. Still another is our design and manu
facture of the film capacitors used in our filters. Our control of capaci
tor design and manufacturing helps us achieve the high performance 
standards of our filler products. 
Our filter products are used in most commercial and military aircraft 
as well as in the NASA Space Shuttle. 
ELPAC has earned an outstanding reputation for quality and cus
tomer satisfaction. 

THE DESIGN AND 
MANUFACTURING PROCESS 
From start to finish, ELPAC's design and manufacturing 
process provides the highest standards of quality and 
performance. Here is how we do it: 

STEP 1: Understanding the Customer's System 
We begin by talking to the customer about system requirements. Typ
ically, we determine the applicable regulatory agencies, size limits for 
the filters, and the frequency range and insertion loss requirements. 

STEP 2: Simulating The Filter 
ELPAC analyzes the system requirements and uses computer simu
lation to design a filter network. This results in a prototype filter design 
that does the job with the fewest components. 

STEP 3: Fabricating The Prototype 
Next, ELPAC fabricates theprototype filter. This filter is tested at ELPAC 
to the customer's system requirements. The process usually involves 
"fine-tuning" the filter elements to optimize filter performance. This 
testing takes place in accord with MIL-STD-220, under a quiet EMI envi
ronment and with both a 50 ohm source and load impedance. 

STEP 4: Customer Testing 
The customer now tests the prototype filter. In most cases, the proto
type filter meets or exceeds all the system requirements. When the 
customer's system is dramatically different from the ELPAC testing 
environment, small design changes may be necessary. 

STEP 5: Production Manufacturing 
After the customer approves the prototype, the filler is released to 
ELPAC's manufacturing division. Each step of the filter process is 
monitored by a computerized MRP system. Manufacture of the filter 
is accomplished by experienced personnel in accordance with the 
MIL-I-4520B quality system. As part of this manufacturing cycle, 
ELPAC provides component certification, in-process and final article 
source inspection, and 100% electrical testing. 

STEP 6: The Customer Takes Delivery 
Here is where it all pays off. The toughest part of the job has been 
completed and the customer can look forward to delivery olthe manu
factured product. On time! Within the specifications! And at a compet
itive price! 

ELPAC'S CUSTOM SOLUTIONS FOR 
COMPLEX FILTER APPLICATIONS 
A partial list of applications for filler products include: 
o Ground missile control system 
o NASA Space Shuttle 
o Shipboard fire-control system 
o Aircraft power distribution system 
o Avionics communication system 
o Underwater missile control system 
o Land vehicle, high energy discharge system 
o Aircraft data computer 
o Very high temperature, commercial avionics 
ELPAC thrives on technical challenge. We regularly tackle the 
"impossible" jobs. Our 32 year track record proves ELPAC is a name 
you can trust. 

We welcome your inquiry. Call us. 

·-IE ELP~SON~2!sI,!ONENTS 
3131 S. STANDARD AVENUE, SANTA ANA, CA 92705 

FAX (714) 241-7293. TEL. (714) 979-4440 
EEM 1991 For manufacturers' sales offices, see yellow pages A·1619 
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FILTER 
,CONCEPTS INC. 

• Industry'S Widest Selection of 
Standard Power Line EMI Filters 
for single and 30 applications. 

Custom AC and DC Power Line 
Filters from 1 to 150 Amps. 

• Applications Oriented to solve 
emmission problems in Switch 
Mode Power Supplies, Motor 
Controllers, Medical Equipment, 
Lasers, UPS's, etc. 

lE SERIES 
ECONOMICAL LOW LEAKAGE 
1t SECTION FILTER 

FCl's most economical and 
compact" section filter provides a 
useful combination of differential 
(UL) and common mode (UG) 
perfonnance in a low leakage 
current design. 

LE Series finers are designed for 
general purpose applications 
induding supplementary littering 01 
switch mode power supplies with 
internal EMI filters. 

IF SERIES 
HIGH PERFORMANCE LOW 
LEAKAGE SWITCH MODE 
EMI FILTER 

LF Series" section finers offer 
enhanced differential mode (UL) 
and common mode (UG) insertion 
loss for applications subject to the 
conducted limtts of FCC and VDE 
while maintaining low ground 
leakage current. 

The LF Series finer can function 
as a stand alone fifter for swttch 
mode applications or in conjunction 
with the power supply's internal EMI 
filter. 

LX SERIES 
ENHANCED PERFORMANCE 
LOW LEAKAGE SWITCH MODE 
EMI FILTER 

LX Series" section filters feature 
additional line inductors providing 
up tp 30db of enhanced 
performance at lhe low frequency 
end of the VDE OB71/8 conducted 
EMI spectrum. 

The LX Series fifter can augment 
existing EMI filters in switch mode 
power conversion/regulation 
equipment or function as the 
equipmenfs stand alone filter. 

GF SERIES 
SYSTEM EMI FILTER WITH 
GROUND ISOLATOR 

A system fitter with good general 
purpose pertonnance, The GF 
Series was designed for AC input 
and distribution applications, 

GF fitters include an alternate 
ground tennination for the AC input 
power to isolate AC mains' high 
frequency low impedance ground 
noise. 

CF SERIES 
HIGH ENERGY POWER LINE 
FILTER/CONDITIONER 

CF filters provide convenient 
protection and isolation from power 
line disturbances including high 
voltage transients which saturate 
the typical internal EMI filter in 
electronic equipment. 

The low cutoff freguency and 
high energy capability of the CF 
Series protects offiCe equipment 
and laboratory instruments, 
reducing component failures and 
ghost faults. 

Standard NEMA or CEE plug and 
receptacle interface is available for 
convenient installation. 

Part No. Carnnl Clle 
LE5 5.0A 718xl·3I4x3-3116 
LE10 10.0A ·H18xl·3I4x3-3I16 
LE15 15.0A 1-ll2x2x3-11/16 
LE20 2O.0A 1-13116x2-3I16x4 
LE30 30.0A 2x2-15J16x4-1/4 
LE40 4O.0A 1-3/4x4-118x5-1/16 
LE75 75.0A 2-1 /4x4-1 /4x8-1 /16 
LEI 00 l00.A 3x5-1f2x9-1/16 

Ralld Vanage: 250VAC, 50/60Hz 
insertIon Loa: (50 ohms, typital) 

Le._ 
.30mA 
.30mA 
,30mA 
.30mA 
.45mA 
.4SmA 
1.2mA 
1.2mA 

._Hz.l5MHz .5OMHz1.5MHz 5.OMHz 20MHz 
UL Bdb 12db 45db 65db 65db 60db 

, UG IOdb 20db 32db 40db 45db 50db 

Part No. Cumnl C.n Llange 
LF2 2.0A 718xl-314x3-3I16 ,4SmA 
LF3 3,OA 1-1/4x2x3-3I16 .4SmA 
LFS S,OA 1-ll2x2x3-11/16 .4SmA 
LF7 7.SA 1-112x2x3-11/16 .45mA 
LF10 10.0A 1-13116x2-3I16x4 .4SmA 
LFIS IS.0A 2x2-15J16x4-1/4 .4SmA 
LF20 2O.0A 1-ll2x4-1 18x5-1 /16 .BOmA 
LF40 4O.0A 3xS-ll2x9-1/16 1.4mA 

RaIId Vana.e: 25OVAC, 50/60Hz 
Insertion LOll: (50 ohms, typical) 

.05MHz.15MHz.5OMHz1.5MHz 5_0MHz 20MHz 
UL Sdb 33db 60db 60db 60db 
UG 18db 30db 42db 50db 50db 

Part No. Cumnl Can 
LXI 1,5A 1-1/4x2x3-3I16 
LX3 3,OA 1-1 f2x2x3-11 /16 
LX6 6,OA 2x2-15J16x4-1/4 
LX10 10.0A 2x2-3I4x6-7/16 
LX15 15.0A 3x3x6-13116 
LX20 2O.0A 3x3x8-13116 
LX24 24.0A 2-1/4x4-1/4xll-1/16 
LX30 30.0A 4x4x8-13/16 
LX45 45.0A 4-3I4xSxI3-1/4 

Rated Vonage: 250VAC, 5O/60Hz 
Insertion Loss: (50 ohms, typical) 

60db 
50db 

Leange 
,4SmA 
.4SmA 
.4SmA 
,BOmA 
1,5mA 
I.SmA 
I.SmA 
I.SmA 
I,SmA 

.05MHz.15MHz .5OMHz1.5MHz,5.0MHz 20MHz 
UL 45db 65db 65db 65db 65db 60db 
UG 30db 42db 50db 50db 50db 50db 

Part No. Current Case 
GF10 10.0A 1-1/2x2x3-11/16 
GF20 20.0A 2x2-15/16x4-1/4 
GF30 30.0A 2x2-1S/16x4-1/4 

Ralld V011atle: 250VAC, 50/60Hz 
insertion Lass: (50 ohms, typical) 

Leange 
1.0mA 
1.0mA 
I.SmA 

.05MHz.15MHz .5OMHz1.5MHz 5.0MHz 20MHz 
UL Sdb 20db 45db 55db 55db 50db 
UG 10db 22db 32db 45db 50db 50db 

Part No. 
CF151 
CF152 
CF201 

Riled 
Voftage 
12SVAC 
250VAC 
12SVAC 

Current 
15.0A 
15,OA 
20,OA 

Insertion Lass: (50 ohms, typical) 

Leange 
,SOmA 
1,OmA 
,50mA 

.82MHz.15MHz .5OMHz 1.5MHz 5.0MHz 20MHz 
UL 20db 50db 65db 65db 65db 65db 
UG 18db 40db 60db 60db 60db 6Ddb 

FCI reserves Ihe right to make specification changes without notice, Consult the factory lor currenl inlormation, 

• 
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SE SERIES PlllNa. CUlllnt enl Llla,1 OS SERIES PIli No. CUlllnt Ca.1 

SWITCH MODE POWER SE3 3.0A 7I8xl-314x3-3I16 .BOmA HIGH PERFORMANCE OS7 7.5A 7/Bxl-3I4x3-3I16 

SUPPLY FILTER SE7 7.5A 1-1/4x2x3-3I16 .BOmA DC POWER FILTER OS15 15.0A 1-1/4x2x3-3I16 
SE15 15.0A 1·112x2x3-11/16 .BOmA 0S20 2O.0A 1·1/4x2x3-3I16 

Our most compact and SE20 20.0A 1-13116x2·3I16x4 .BOmA The os Series of EMI fitters OS30 30.0A 1-1/2x2x3-11116 
SE30 3O.oA 2x2-15/16x4-1/4 1.4mA 0S60 60.0A 2x2-15/16.4-1/4 

economical T section filter for SE45 45.0A 2-3I4x3x6-1/16 1.4mA provides effective allenuation in OS100 l00.A 2-3/4x3x6-1116 
applications using switch mode SE50 50.0A 3x3x6·1116 1.4mA applications requiring OC power OS150 150.A 4x4.6·13116 
conversion & regulation technology SE60 60.0A 3x3x6-13116 1.6mA conversion. 
and subject to FCC conducted EMI The OS Series can be used Rated vona,l: 60 VDC 

specifications. Rated Vane .. : 25OVAC, 50J60Hz successfully as an input or OUtput Inserlton LOll: (50 ohms, typical) 

SE Series EMI filters are 
Inslrtian Loa: (50 ohms, typical) 

filter in many applications . .05MHz.15MHz .50MHz 1.5MHz 5.DMHz 20MHz 

designed to provide balanced • 05MHz.15MHz .50MHz 1.5MHz 5.DMHz 20MHz UG 40db 60db 60db 60db 60db 50db 
differential (L/L) and common mode UL 7db 15db 50db 60db 55db 50db 
(LJG) insertion loss for maximum lJG 7db 15db 50db 65db 65db 55db 
periormance at 450KHz and above. 

Available in standard packages 
from 3Amps to 60Amps, the SE DC SERIES PIli No. CUlllnt C_ 
Series is an excellent performer for 
many domestic applications. HIGH PERFORMANCE DC OC3 3.0A 1-118.1-3I4x3·3/16 

POWER FILTER DC7 7.5A 1·1/4.2x3·3116 
OC15 15.0A 1·ll2x2x3-11116 

SF SERIES 'aIlNo. Cllllnt Cau LI.ka,1 The OC Series provides two OC20 20.0A 1-13116x2-3116x4 

HIGH PERFORMANCE SWITCH SF3 3.0A 1-1/4x2x3-3I16 .BOmA OC30 30.0A 2x2·15116x4-1/4 
SF7 7.5A 1·ll2x2x3·11116 .BOmA independent" section EMI filters for. OC60 60.0A 2-3I4x3x6-1116 

MODE EMI FILTER SF10 10.0A 1-13116x2-3/16x4 .80mA effective allenuation of swhch mode OC100 l00.A 4x4xB-I3116 

SF Series T section filters are SF15 IS.0A 2x2-15116x4-1/4 .BOmA converter & regulator EMI on power 
Rated VOnagl: 60 VDC SF20 20.0A 1-112x4-1/BxS-1116 .BOmA inputs or outputs. 

designed to effectivly allenuate dif- SF24 24.0A 2-1/4x3-1/16x6-1/4 1.0mA OC Series" sections wori< Inullion LOll: (50 ohms, typical) 
ferential (L/L) and common mode SF30 30.0A 2-3I4x3x6-1I16 1.4mA equally well with balanced or .D5MHz.15MHz .50MHz1.5MHz 5.DMHz 20MHz 
(lJG) noise from swhch mode SF45 45.0A 2-3I4x3xB-I3116 1.4mA unbalanced load currents, whh UG 40db 60db 60db 60db 60db 55db 
power conversion & regulation Sf60 60.0A 4x4x8-13116 1.6mA 

chassis returns or whh positive or 
circuhs subject to FCC and VOE Rated VOnagl: 25OVAC, 5OI6OHz negative polarities. 
OB711A conducted EMllimhs. IlIIIIIlon LOll: (50 ohms, typical) 

.05MHz .15MHz .50MHz 1.5MHz 5.0MHz 20MHz 
LJL 15db 45db 60db 60db 65db 60db 
LJG 8db 45db 65db 65db 65db 60db OP SERIES PIli No. CUlllnt enl 

HIGH PERFORMANCE OPS 5.0A 7I8xl-3/4x3-3/16 

DC INPUT FILTERS OP10 10.0A l-1/Bxl-3I4x3-3I16 
SXSERIES PlIINo. Cllllnt Call LnkII,1 OP15 15.0A 1-ll2x2x3-11116 

ENHANCED PERFORMANCE SX3 3.0A 1-1l2x2x3-11116 .BOmA OP Series filters are designed for OP20 20.0A 1-13116x2-3116x4 
SX7 7.5A 2x2x5 .BOmA OP30 30.0A 2x2-15116x4-1I4 

SWITCH MODE EMI FILTER SX1S IS.0A 2-3I4x3x6-1I16 1.4mA use as balanced input filters for OC OP45 45.0A 3x3x6-1I16 
SX20 2O.0A 2-314x3x6-13116 1.4mA input power supplies. By providing a 

RatH vone .. : 50 VDC With additional line inductors the SX30 30.0A 2-3/4x3xB-I3116 1.4mA very low impedance to lheir active 
SX Series T section filters provide SX45 45.0A 4x4xB-I3116 I.SmA loads, OP Series filters avoid power Inullion LOll: (50 ohms, typical) 
up to 15db of enhanced SX60 60.0A 4-3/4x5xl0-1I4 I.BmA input overshoot and output .05MHz.15MHz _50MHz 1.5MHz 5.DMHz 20MHz 
performance to solve severe 

Rated Vollllge: 250VAC, 5O!6OHz 
regulation loop stability problems UL 40db 60db 60db 60db 50db 50db 

conducted EMI problems in the 
1IIIIIIIon LOll: (50 ohms, typical) common to conventional EMI filters. UG 20db 30db 45db 50db 45db 40db 

FCC and VOE OS711A spectrums. 
.D5MHz.15MHz .5OMHz1_5MHz 5.0MHz 20MHz 

Polarity reversal and over voltage 
SX Series filters are available in protection are addhional features od 

standard current ratings of 3Amp!' UL 30db 60db 65db 65db 60db 50db the OP Series filters. 
to 60Amps providing high lJG 20db 60db 65db 65db 60db 55db 
performance over a wide range of 
load currents and source 
impedances. 

OF SERIES 'aIlNo. CUlllnt CaSI 

SWSERIES PallNo. CUlllnt Case Le.kage DC OUTPUT FILTER OF104 4xl0A 1·1I4x3-1I16x2-13116 

WIDE BAND HIGH SW3 3.0A 1-13116x2-3I16x4 2.4mA OF106 6xl0A 1-ll2x3-1116x3-SI16 

PERFORMANCE FILTER SW5 5.0A 2x2xS 2.4mA OF Series filters provide an Rated vone,l: 60 VDC 
SW10 10.0A 2-3I4x3x6-1116 2.4mA economical solution to output noise 1IIIIIIIon LOll: (50 ohms, typical) SW20 20.0A 2-3I4x3xB-I3116 2.4mA from typical multiple output switch Extended high and low frequency SW30 30.0A 4x4xB-I3116 2.4mA mode power supplies. 

.05MHz.15MHz .50MHz 1.5MHz 5.DMHz 20MHz 
insertion loss is provided with the SW45 45.0A 4-3I4xSxI3-1I4 3.SmA LlL ldb IOdb 25db 35db 45db 40db 
SW Series of power line finers. Available in 4 and 6 conductor 

Designed to provide wide band Rated vone,l: 250VAC, 5OJIiOHz models, the OF Series can also LJG 15db 25db 35db 50db 50db 50db 

EMI performance for VOE 087118 In.lrtion LOll: (50 ohms, typical) isolate sensitive analog circuits from 

and MIL S10 461 ground • 05MHz.50MHz 1_5MHz 5_0MHz 50MHz D.1GHz noisy system power buses . 

equipment, the SW Series UL 50db 65db 65db 65db 60db 50db 
maintains moderate leakage lJG 35db 65db 65db 65db 60db 50db 
current for enhanced safety. oL SERIES PIli No. CUlllnt enl Available in current ratings from 
3Amps to 4SAmps, the SW Series MULTI CHANNEL DC OL64 4.6.0A 1-1I4x3-1I16x2-13116 

remains effective independent of INPUT/OUTPUT FILTER OL66 6x6.0A 1-ll2x3-1/16x3-S/16 

wide variations in impedances and 
OL Series finers provide 

Ralad VOllage: 60 VDC 
noise characteristics. Insellion LOll: (50 ohms, typical) 

independent multiple fiRer sections .05MHz.15MHz .50MHz 1.5MHz 5.DMHz 20MHz 
TF SERIES PlIINo_ CUlllnt Case Lllkage suitable for DC power or control 

LJG lOdb 20db 36db 56db 60db 55db 
HIGH PERFORMANCE LOW TFI 1.0A 7I8xl-3I4x3-3I16 .4SmA lines. 

LEAKAGE EMI FILTER TF2 2.0A 1-118.1-3I4x3-3I16 .45mA 
TF3 3.0A l-1I4x2x3-3I16 .45mA 

TF Series fiHers provide high TF5 5.0A 1-II2x2x3-11116 .45mA ((i@ e TF10 10.0A 2x2-15116x4-1I4 .45mA 

'iU 
performance differential (L/L) and TF20 20.0A 2-3I4x3x6-1/16 .BOmA 
common mode (LJG) insertion loss 

Rated vone,l: 25OVAC, 5OJIiOHz tor switch mode power conversion 
& regulation circuhs with a IlIIIrIlon LOll: (50 ohms, typical) 
requirement for reduced leakage .05MHz.15MHz .50MHz1.5MHz 5.DMHz2OMHz 
currents. UL 15db 45db 55db 60db 60db 60db 

TF Series filters feeture inductive UG IOdb 50db 65db 65db 65db 60db 
common mode (LJG)'and capacitive 
differential mode (L/L) output 
impedance for minimized rectifier 
commutation noise. 

2624 
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A2T SERIES 
PREMIUM PERFORMANCE 
SEVERE ENVIRONMENT 
EMI FILTER 

Ai:r Series power line filters are 
designed for typical switch mode 
power converters & regulators 
subject to MIL STD 461 conducted 
emission specifications in a MIL 
STD 462 type test environment. 

A2T Series fibers are designed 
for 50Hz to 400Hz AC power. The 
moderate ground leakage design of 
the A2T Series minimizes EMI 
ground currents and provides 
enhanced safety. 

A3TSERIES 
3 PHASE DELTA SEVERE 
ENVIRONMENT EMI FILTER 

A3T Series 3 phase power line 
fihers are designed to filter typical 
switch mode power conversion 
devices required to meet MIL STO 
461 conducted emissions while 
maintaining low ground leakage 
currents. 

A4TSERIES 
3 PHASE WYE SEVERE 
ENVIRONMENT EMI FILTER 

MT Series 3 phase power line 
filters are designed to filter typical 
swHch mode power conversion 
devices required to meet MIL STO 
461 conducted emissions while 
maintaining low ground leakage 
currents. 

D1L SERIES 
HIGH PERFORMANCE SEVERE 
ENVIRONMENT DC 
POWER FILTER 

01 L Series fifters are designed 
for applications subject to MIL STO 
461 conducted emissions IimHs. 

The non-polar design of the 01 L 
Series allows complete applications 
fleXibility. 

D2L SERIES 
HIGH PERFORMANCE SEVERE 
ENVIRONMENT DC POWER 
FILTER 

02L Series dual fihers are 
designed for typical DC swHch 
mode power conversion & 
regulalion appIica1lons subject to 
MIL STO 461 conducted emissions 
specifcalions. 

02L Series functions equally well 
wHh balanced or unbalanced load 
currents, wHh chassis re1urns or 
with positiVe or negative polarities. 

A·1622 

I'IrtNo. 
A2T2 
A2T5 
A2Tl0 
A2T15 
A2T30 

Clmln! CIIIe 
2.5A 1-112x2x6-3/16 
5.0A 1-314x2-314x8-11/16 
10.0A 2-1/4x3-314x11-3/8 
15.M 4x4xS-I3116 
30.M 4-314x5xl5-1I4 

RIIItI Voltage: 25OVAC. 5O!60Hz 
125VAC.400Hz 

lnartlen L_: (50 ohms, typical) 

L._. 
I.SmA 
1.SmA 
I.SmA 
2.4mA 
3.5mA 

.02MIIz.05MIIz .15Mllzl._Hz 5.DMIIz 50MHz 
LIL 20db 40db 65db 65db 65db 60db 
LlG 20db 50db 65db 65db 65db OOdb 

I'Irt No. Clrran! Cull 
A3T5 5.0AlPH 4x4x8-13116 

Rated vona.e: 25OVAC, 50/60Hz 
125VAC, 400Hz 

Inmtlen L_: (50 ohms, typical) 

Lealla.e 
2.0mA 

.02MIIz.D_Hz .15MIIz I._Hz 5."Hz 50MHz 
LIL 24db 34db 65db 65db 65db 60db 
LlG 21 db 50db 65db 65db 65db 60db 

Part No. Currant Cue Le •• 
A4T5 5.0AIPH 4x4x10-13116 2.0mA 

Rated Vona •• :250/440VAC, 50!60Hz 
125/22OVAC, 400Hz 

Insertion L_: (50 ohms, Iypical) 
.02MIIz._1Iz .15MHz 1.5MIIz 5.DMHz 50MIIz 

LIN 22db 35db 50db 65db 65db OOdb 
LlG 21 db 50db 65db 65db 65db OOdb 

PartNo. 
01L5 
01L10 
01L20 
01L40 

Cumin! 
5.0A 
10.0A 
20.0A 
40.0A 

Cue 
1-1I4x2x3-3116 
1-112x2x3·11116 

2x2x5 
2-314x3x6-1/16 

Rate. Voltage: 60VAC 
IlIIIrtien ~: (50 ohms, typical) 

.02MHz.15MHz .50MHzl._11z 5.DMIIz 50MHz 
LlG 22db 55db OOdb 60db 60db 50db 

Part No. CUmin! 
02L5 5.0A 
02Ll0 10.0A 
02L20 20.0A 
02L40 40.0A 

Cue 
1-13116x2-3116x4 

2x2x5 
2-314x3x6-1/16 
4x4x6-13116 

Rated Voltage: 60 VDC 
'''"rt'on L_: (50 ohms, Iypical) 

.D2MIIz.15MHz .5OMHzl.5MHz 5.DMHz 50MHz 
LlG 22db 55db OOdb OOdb 60db 50db 

3ESERIES 
3 PHASE SWITCH MODE 
EMI FILTER 

3E Series T section filters are 
. designed to attenuate differential 
(UN) and common mode (LIG) EMI 
from switch mode power circuits 
and power supplies in balanced or 
unbalanced 3 phase load 
configurations. 

The 3E Series is available in Wye 
or Delta configurations. The Wye 
version can also be used for Della 
applications. 

3F SERIES 
HIGH PERFORMANCE 3 PHASE 
SWITCH MODE EMI FILTER 

WHh extended low frequency 
performance, 3F Series EMI fibers 
provide enhanced differential (UN) 
and common mode (UG) insertion 
loss for switch mode power circuits 
and supplies subject 10 FCC and 
VOE 08711 A spectrums. The 3F 
Series is available in VVye or Delta 
configurations. 

3F Series filters are reliable 
performers with eHher balanced or 
unbalanced 3 phase load currents. 

3X SERIES 
ENHANCED PERFORMANCE 
3 PHASE FILTER 

The 3X Series of T section 3 
phase EMI filters fealure additional 
line inductors, providing up to 15db 
of enhanced performance, for 
severe EMI requirements such as 
VOE 0871/A while maintaining , 
moderale leakage current. 

3X Series fiHers are available in 
Wye or Della configurations. 

3WSERIES 
3 PHASE WIDE BAND HIGH 
PERFORMANCE FILTER 

3W Series provides ex1ended 
high and low frequency insertion 
loss while maintaining low ground 
leakage currents: 

The unique design of the 3W fillar 
mainlains performance over a wide 
range of impedan~. 

Part No. CUmin! CIIIe 
3E15 15A1PH 3x3x6-1I16 
3E20 20AlPH 4x4x6-13116 
3E30 30AIPH 4x4x6-13116 
3E45 45A1PH 4x4x8-13116 
3E60 60AlPH 4-314x5xlO-1/4 
3EBO BOAIPH 4-314x6-112x12-1I4 
3E100 100AlPH 4-3/4x6-112x14-1I4 

.3E150 150AlPH 5-314x7-112x14-112 

Rated Vonage: 250/44OVAC, 5O!6OHz 
lnallrtl!lll L_: (50 ohms, typical) 

Leallage 
1.2mA 
1.2mA 
1.4mA 
1.6mA 
I.SmA 
2.4mA 
2.4mA 
3.5mA 

._IIz.I5MHz .5OMHz 1.5MHz 5."1Iz 20MHz 
uN 12db 22db 50db 55db 50db 50db 
LIG 3db 25db 55db 60db 50db 50db 

Part No. CUmin! Call 
3F7 7.5A1PH 3x3xS-I311S 
3F15 15A1PH 4x4x8-13116 
3F30 30AlPH 4·314x5xl0-1I4 
3F45 45A1PH 4-314x5xI3-1I4 
3F60 60AlPH 4-3/4x6·112x14-1I4 
3F75 75A1PH 4-314xS-112x14-1I4 
3FBO SOAIPH 4-314xS-II2x17-1I4 
3Fl00 100AlPH 5-314x7-1I2x17-112 

RIIItI vona •• : 250/440VAC, 50/60Hz 
Insertion L_: (50 ohms, typical) 

lealia •• 
.BOmA 
.BOmA 
l.4mA 
l.4mA 
1.6mA 
2.4mA 
2.4mA 
2.4mA 

.I5MHz.15MHz .5OMHzl.5MIIz 5.8MHz 20MHz 
LIN 15db 50db 60db 60db 60db 55db 
LlG lOdb 50db 65db 65db 65db 60db 

Part No. CUmin! 
3X3 3A1PH 
3)(7 7.5A1PH 
3X15 15A1PH 
3X30 30AlPH 
3X40 40AlPH 
3X60 60AlPH 

CIIIe 
3x3x6-13116 
4x4xS-I3116 

4-314x5xl0·114 
4-3/4x6-112x14-1/4 
4-314x6-1I2xI7-1/4 
5-314x7-1I2xI7·112 

Rated Vona.e: 250/440VAC, 50!60Hz 
IlIIIrtlon L_: (50 ohms, Iypicai) 

Lealia •• 
.SOmA 
1.2mA 
1.2mA 
I.SmA 
1.6mA 
2.4mA 

.05MIIz.15MIIz .51MHzl.5M1Iz 5.DMHz 20MIIz 
LIN 30db 65db 65db 65db 60db 55db 
LlG 20db OOdb 65db 65db 60db 60db 

Part No. CUmin! Call 
3Wl0 10AlPH 4x4xl0-13116 
3W20 20AlPH 4-314x5xI5-1I4 
3W30 30AlPH 4-3/4x6-112x17-1I4 

Rated vona .. : 250/44OVAC, 50!60Hz 
lnalrtlon Loa: (50 ohms, typical) 

Leaka •• 
2.4mA 
3.2mA 
3.2mA 

.85MIIz.15MIIz .50MHz 1.5MHz 5.OMHz 5DMIIz 
LIN 52db 65db 65db 65db 65db 60db 
LlG 40db 60db 65db 65db 65db 60db 

FCI reserves the right to make specification changes without notice. Consult the factory for current information. 

Fax (714) 545-4607 Tele. (714) 545-7003 

For manufacturers' sales offices, see yellow pages EEM 1991 



2700 

38 SERIES 
3 PHASE ECONOMICAL 
11" SECTION FILTER 

FCI's most economical and 
compact 3 phase filter provides 
both differential and common mode 
performance in a .. section circuit 
configuration. 36 Series filters are 
designed for general purpose 
applications including 
supplementary filtering at the 
system level. 

3L SERIES 
3 PHASE ENHANCED 
PERFORMANCE FILTER 

The 3L Series 3 phase 
IT section filters are for use with 
switch mode loads of all types. 3L 
Series filters provide stand alone or 
enhancement level performance for 
FCC and VOE OS71/A require· 
ments. 

3V SERIES 
PREMIUM PERFORMANCE 
3 PHASE it FILTER 

The 3V Series provides extended 
low frequency performance for voe 
OS71/8 type applications with switch 
mode power supplies. 

3V Series filters operate equally 
well with balanced or unbalanced 
loads and provides significant 
attenuation in the 10KHz to 150KHz 
band. 

3H SERIES 
HIGH VOLTAGE 
3 PHASE POWER FILTER 

3H Series filters are designed for 
equipment in an industrial 
environment powered by 480 VAC 
3 phase AC power. Typical 
applications include motor 
controllers, laser power supplies 
and uninterruptable power supplies. 

3C SERIES 
3 PHASE SCR FILTER 

SCA phase regulation input line 
filter designed to suppress 
transients generated by thyristor 
circuit commutation currents. 

FILTERS, POWER 

Part No. Currenl Case Leakage 
36S0 BAlPH 2·1 IS x 1·314 x 3-5/S .SOmA 
36160 16A/PH 3x2x4 lAmA 
36300 30A/PH 4-lIS x 1-314 x 4 lAmA 
3B600 6OA/PH 4-1/4x2·1/4x7·314 lAmA 
361000100A/PH 5·1I2x3x9 lAmA 

Rated Valtage: 250VAC, SO/60Hz 
I_rtlon Lass: (50 ohms, typical) 

._Hz .15MHz .50MHz 1.5MHz 5.OMHz 20MHz 
UL 12db 20db 40db 60db SOdb 50db 

UG 4db 18db 38db «db SOdb 50db 

Part No. Currenl Case Leakage 
3L15 15A/PH 2·1/4x4·1/4xS·l/16 .SOmA 
3L30 30A/PH 3x5·1/2x9·1/1S 1.lmA 
3L45 45A/PH 4·3/4x5xl0 1 .4mA 

Ralad Vollag.: 250/440VAC, 50/60Hz 
Insertion Loss: (50 ohms, typical) 

.05MHz.15MHz .50MHz1.5MHz 5.0MHz 20MHz 
UN 20db 35db 60db 60db 60db 55db 
UG 15db 30db 42db 60db 60db 55db 

Part No. Current Case 
3V16 16A/PH 4x4xl 0·13/1 EJ 
3V24 24A/PH 4·3/4x5xI5·1/4 

Raled Vollage: 250/440VAC, 50/60Hz 
Insertion Loss: (50 ohms, typical) 

Laakage 
1.SmA 
1.SmA 

.05MHz.15MHz .5UMHz 1.5MHz 5.UMHz 20MHz 
UN 40db 55db 60db 65db 50db 55db 
UG 22db 40db 50db 55db 55db 45db 

Part No. Currenl Case 
3HI5 15A/PH 4x4xS·13/16 
3H30 30A/PH 4·3/4x5xl 0·1 /4 
3H45 45A/PH 4·3/4x5x13·1/4 
3HSO SOA/PH 4·3/4x6·1/2x14·1/4 
3Hl00 100A/PH 5·3/4x7·1/2x17·1/2 

Raled Vollage: 4BOVAC, 50/60Hz 
Insertion Loss: (50 ohms, typical) 

Laakage 
3.9mA 
3.9mA 
3.9mA 
3.9mA 
3.9mA 

.05MHz.15MHz .50MHzl.5MHz 5.UMHz 20MHz 
UL 10db 40db 60db 60db 60db 55db 
UG 10db 50db 60db 60db 60db 55db 

Part No. Currenl Case 
3C200 20A/PH 4x4xS·13/16 
3C400 40A/PH 4·3/4x5xI3·1/4 
3C600 SOA/PH 4·3/4x6·1/2x14·1/4 

Ralad Voltage: 250VAC, SO/60Hz 
Insertion Loss: (50 ohms, typical) 

Leakaga 
1.6mA 
2.4mA 
2.4mA 

.05MHz.15MHz .5UMHz1.5MHz 5,OMHz 20MHz 
UL 50db 60db 65db 65db 65db 60db 
UG 5db I Bdb 40db 55db 60db 50db 

FILTER 
CONCE INC. Ii I 

• Industry's Widest Selection of 
Standard Power Line EMI Filters 
for single and 30 applications. 

Custom AC and DC Power Line 
Filters from 1 to 150 Amps. 

• Applications Oriented to solve 
emmlsslon problems in SwHch 
Mode Power Supplies, Motor 
Controllers, Medical Equipment, 
Lasers, UPS's, etc. 

FCI reserves the right to make speCification changes without notice. Consult the faclory for current information. 

2624 S, Rousselle St.. Santa Ana. California 92707 USA 

EEM 1991 For manufacturers' sales offices; see yellow pages A-1623 



2700 FILTERS, POWER 2700 

1657 PACIFIC RIM COURT, SAN DIEGO, CA 92173 USA 
PHONE (619) 661-5100 FAX (619) 661-5120 

FILTERS-Facility Filters-Capacitive Input/EMI Powerline Filters @Listed 
APPLICABLE SPECIFICATIONS MIL-F-15733 General specification for filters, military MIL·STD·202 

MIL·STD-285 
UL1283 

Test methods for component parts, military 
Test method for shielding effectiveness· , 
Underwriters Lab filter requirements 

MIL-STD-220A Test method of insertion loss, military 
NFPA 70-1987 National Electrical Code, standards 

GFP58201100dB SERIES_FACILITY FILTERS 
GFP58221 60dB SERIES 

FILTERS 
• UL Listed In Accordance With UL 1283 
• Enlosed terminations 
• Multi-circuit 
• 100 dB or 60 dB series Insertion Loss per MIL

STD-220A over the frequency range of 14KHz 
to 1 OGHz with extended range buffer network 

• Manufactured and tested per the applicable 
portions of MIL-F-15733 

• Hermetically sealed with welded and soldered 
seams for shielding effectiveness 

• Bleeder resistors incorporated to eliminate 
potential shock hazard 

ENCLOSURES/PANELS 
• UL Listed Filter panel assembly 
o Modified NEMA type constructed of not less 

than 14 gauge cold rolled steel 
• RF tight inner area secured with RF gasket for 100 dB minimum shielding 

effectivenells, 14 KHz to 10 GHz o. Prewired standoffs and lugs 
• Lifting ears included on heavier enclosures 
o Front cover access to filters and standoffs 

FUNCTIONAL CHARACTERISTICS 
o Voltage Rating: 120/208 VAC, (50/60, 400 Hz) 

277/480 VAC, (50/60 Hz) 
• Voltage Drop: 
o Harmonic Distortion: 
• Temperature Rating: 

2% maximum at full rated (UPF) AC load 
4% maximum at full rated (UPF) AC load 
MIL-F-15733 and UL1283 
140% maximum current rating • CU"ent Overload: 

• RF Radiation: Greater than 100 dB isolation 
o Dielectric With. 

standing Voltage: 2200 VDC minimum per UL 1263 
o Insulation Resistance: MIL·F-15733 (w/o discharge ckts) 

- B---, 
~- .-- WEATHER -c-

'~!] GASlCBrl 1 ~B 
umNG 

TAB 

REMOVAIIE 
COYER 

i j ._ 
IO.OREF. ~=: 

.. ..J..,' --~. ·T 

TABLE I 

AREA I ~ " I! 12.0 APPROX. 
MOUIING TAB ifGS 
~ PlACI$) 10PII0NAll 

NO. OF RIl"EIIS A B C 
AND CURRENT RATING 

2x5 AMP & 10 AMP 42.0 12.0 6.00 
3x5 AMP & 10 AMP 42.0 18.0 12.00 
4x5 AMP & 10 AMP 42.0 23.0 17.00 
5x5 AMP & 10 AMP 42.0 29.0 23.00 
2x20 AMP & 30 AMP 44.0 12.0 6.00 
3x20 AMP & 30 AMP 44.0 18.0 12.00 
4x20 AMP & 30 AMP 44.0 23.0 17.00 
5x20 AMP & 30 AMP 44.0 29.0 23.00 
2x50 AMP & 60 AMP 48.0 12.0 6.00 
3x50 AMP & 60 AMP 48.0 18.0 12.00 
4x50 AMP & 60 AMP 48.0 23.0 17.00 
5x50 AMP & 60 AMP 48.0 29.0 23.00 
2x100AMP 48.0 16.0 10.00 
3x100AMP 48.0 24.0 18.00 
4x100AMP 48.0 31.0 25.00 
5xl00AMP 48.0 39.0 33.00 
2x150AMP 60.0 22.0 16.00 
3xl50AMP 60.0 32.0 26.00 
4x150AMP 60.0 42.0 36.00 
5x150AMP 60.0 52.0 46.00 
2 x 200 AMP 10 250 AMP 68.0 22.0 16.00 
3x200 AMP 10 250 AMP 68.0 32.0 26.00 
4x200 AMP 10 250 AMP 68.0 42.0 36.00 
5x200 AMP 10 250 AMP 68.0 52.0 46.00 
2x300 & 400 AMP 100.0 21.0 N/A 
3x300 & 400 AMP 100.0 30.0 N/A 
4x3OO & 400 AMP 100.0 39.0 N/A 
2 x600 10 800 AMP 100.0 39.0 N/A 
3 x 600 10 800 AMP 100.0 57.0 N/A 
4 x 600 10 600 AMP 100.0 72.0 N/A 

TABLE II 

B l~~~A~~~O Hz 
G 1201208 VAG, 400 Hz 
D 2771480 VAG, 50/60 Hz 

0 WEIGHT, LBS. 
APPROX, 

43.25 150 
43.25 208 
43.25 290 
43.25 390 

45.25 170 
45.25 220 
45.25 310 
45.25 410 

49.25 208 
49.25 300 
49.25 400 
49.25 500 
49.25 220 
49.25 400 
49.25 490 . 
49.25 650 
61.25 330 
61.25 630 
61.25 875 
61.25 1200 

69.25 600 
69.25 850 
69.25 1100 
69.25 1450 

N/A 900 
NlA 1600 
N/A 1850 
NlA 1850 
N/A 2300 
N/A 3000 

GFUL58260-EMI POWERLINE FILTERS 

FEATURES 
o UL-Listed in accordance with UL 1283 
o Low cost 
• Manufactured and tested to the applicable 

portions of MIL-F-15733 
o Hermetically sealed with welded and soldered 

seams for shielding effectiveness 
o Bleeder resistors incorporated to eliminate 

potential shock hazard 
o Two discrete circuits provided in the same case 

for 5 A through 30 A configurations 
o Threaded steel penetration included with filter 

case 
o Factory prewired lead through pipe penetration 

included 
o Removable input cover for easy access to 

terminal 
o Electrolllated over cold rolled steel filter case 
o Mounting tabs provided for easy wall mounting 
o Double knock outs provided on filter case input 
o Power factor correction coils available for 400 

Hz filters 
0100 dB, 14 KHz to 10 GHz per MIL·STD-220A utilizing extended range 

buffer networks over the frequency range of 14 KHz to 20 MHz 

FUNCTIONAL CHARACTERISTICS 
Insertion loss: «100 dB from 14 KHz through 10 GHz when 

measured in accordance with MIL-STD-220A test 
procedure with extended range buffer networks 

Voltage Ratings: 120/208 VAC (50/60,400 Hz) 
277/480 VAC (50/60) Hz 

Voltage Drop: 2% at full rated AC (UPF) load 
Harmonic Distortion: 4% max at full rated AC (UPF) load 
Temperature Rating: Per MIL·F-15733 and UL1283 
Current Overload: 140% maximum current rating per MIL-F-15733 
RF Radiation: 100dB isolation shielding effectiveness 
Dielectric Withstanding: 2200 VDC per MIL-F-15733 and UL 1283 
Insulation ReSistance MIL-F-15733 (w/o discharge ckts) 
AC Cu"ent Ratings: SA To 250A-See Table I 

ItEMOYABlE cova CURRENT RAnNG PER TAILE I 

--7"'---A7"'----

:~nr---:::FOW"""''' U-N"-'tT.-, ----,--1 
0729A/GFUl58260·(HHI B 
_AN\P_IIAC_~ ! 

<i .2SR 
TYP 

C 
TtIIfAD TABLE II 
12 PlACES) 

GND.STUD 
W/LUG 

B 1~~~A~aJl:i6lJ Hz 
G 1201208 VAG 400 Hz 
o 2nJ480 VAG 50/60 Hz 

cp 
I 

I r I T/8&13~g=KNOCKOUT 

If ---:'/ L' :~REf. 1HREADED sm, ·1 

~CA~~:;:noN ~ 2 .. 
TABLE I 

NUMBERDF 
CIRCUITS AND 
CURRENT RATING 

1x5&10AMP 
2x5 & 10 AMP 

lx20&30AMP 
2x20 & 30 AMP 

lx50&60AMP 
lxl00AMP 

lx150AMP 
lx200AMP 

lx225 AMP 
1 x250 AMP 

II OR 2 WIRES APPROX.8" LONG REF. 
"E"WIlfliZ£l 

A B C D 

36.0 4.50 10·32 6.00 
36.0 9.00 10·32 6.00 

38.0 4.50 10·32 6.00 
38.0 9.00 10·32 6.00 

42.0 4.50 3/8 6.00 
45.0 6.50 3/8 9.00 

53.0 9.00 3/8 9.00 
67.0 9.00 3/8 15.00 

67.0 9.00 3/8 15.00 
67.0 9.00 3/8 15.00 

E APPRDX. 
WlreGA WT. 

14 35 Lbs. 
14 50 Lbs. 

8 36 Lbs. 
8 52 Lbs. 

3 65 Lbs. 
1 70 Lbs. 

3/0 150 Lbs. 
250MGM 200 Lbs. 

300MCM 200 Lbs. 
400 MGM 200 Lbs. 

SEE OUR PAGES IN SECTION 2750 & 2460. 
A·1624 For manufacturers' sales offices, see yellow pages EEM 1991 



2700 FILTERS, POWER 2700 

FILTERS-Signal Line Filters 
GFP7072 

FILTERS 

1657 PACIFIC RIM COURT, SAN DIEGO, CA 92173 USA 
PHONE (619) 661-5100 FAX (619) 661-5120 

ENCLOSURES/PANELS 
• 20 standard enclosures holding from 1 to 900 signal line filters 
• Welded NEMA type enclosures with wall or floor mountin\! 
• Prewired push pin terminal blocks or 8-32 screw terminations 
• EMI gasketing to insure 100 dB shielding effectiveness per MIL-STD-285, 

NSA and TEMPEST Requirements 
• Lifting ears included on heavier enclosures 

APPLICABLE SPECIFICATIONS 
MIL-F-15733 EMI/RFI Filter Specification, Military 
MIL-F-18327 General EMIIRFI Filter Specification, Military 
MIL-STO-220A Test Method of Insertion Loss, Military 
MIL-STO-285 Test Method for Shield Effectiveness 

OPTIONS 
Various Impedances 
Standard Baud Rates 
Special Response Curves 

Legs (12.0 Inch Standard) 
EMP, MOV and Surge Arrestors Available 
Hub or Penetration Installation 

• Over 100 signal line filter types available for telephone, fire alarm, data, 
communications and control application 

• Manufactured and tested to the applicable portions of MIL-F-15733 
• Hermetically sealed for high reliability 
• Different filter types are interchangable in the same enclosure 
• Single, Dual, or Multi-circuit arrangements to 5.0 AMP available 
·100 dB up to 10 GHz per MIL-STD-220A 

DATA FIllERS 
(Dual Cireull) 

PART NO. GF56993-1 GF57738-1 GF56972-2 GF57686-1 GF57598-1 
IMPEDANCE, L·L 6000 6000 6000 6000 6000 

L-G 3000 3000 3000 3000 3000 
VOLTAGE, MAX 400VDC 400 VDC 400VDC 400VDC 400V 

125VAC 125 VAC 125VAC 125VAC 125VAC 

CURRENT, MAX 400mA 400mA 400mA 500mA 500mA 
DC RESISTANCE :5150 <40 :52.50 :51.20 :510 
PASSBAND 0-3 KHz 0-6 KHz 0-12 KHz 0-24 KHz 0-48 KHz 
INSERTION LOSS, ",10DdB ",l00dB ",l00dB ",100dB ",10DdB 

GF56973-2 GF58040 GF57580 
6000 6000 1240 
3000 3000 620 
400V 400V 400V 

125VAC 125 VAC 125 VAC 
1 Amp 1 Amp 1 Amp 

:50.500 :50.50 :50.250 
0-100 KHz 0-140 KHz 0-256 KHz 
",l00dB ",l00dB ",l00dB 

(Per MIL-STD-220) 14KHz-l0GHz 40KHZ-106Hz 80KHz-106Hz 150KHz·l0GHz 300KHz-l0GHz 600KHz-l0GH, lMHz-l00Hz 5MHz-l0GHz 
BAUD RATE 1.2K 2.4K 4.8K 9.6K 19.2K 38.4K 56K 128K 

TELEPHONE LINE FILTERS P.A. SYSTEM FILTERS 
(Dual CireuH) (Dual Circuli) 

PART NO. GFS7262 GFS7216 GF57977 GF58150-1 GF58150-2 
IMPEDANCE, L-L 6000 6000 6000 lSO 320 

L-G 3000 3000 3000 80 lSO 
VOLTAGE, MAX 400VDC 400VDC 400VDC l00VDC l00VDC 

125VAC 125VAC 125VAC 
CURRENT, MAX 500mA 400mA 500mA 1.5AMP 1.5 AMP 
DC RESISTANCE :5120 :580 "SO :50.50 ,,0.50 
PASSBAND 0-4KHz 0-3KHz 0-4KHz 0-3KHz 0-3KHz 
INSERTION LOSS "l00dB ",6OdB@14KHz ",10DdB "l00dB ,,10DdB 

'" 9OdB@3OKHz 
(Per MIL-STD-220) 14KHz-1006Hz " l00dB 40KHz 10 14KHz-l0GHz 14KHz·l0GHz 14KHz-100Hz 

100Hz 

FIRE ALARM FillERS RELAYITHERMOSTAT FillERS 
(Dual Circuit) (Dual Cireull) 

PART NO. GF57685 GF57685-1 GF57978 GF58157 
IMPEDANCE, L-L 640 1500 100 1000 

L-G 320 750 50 500 
VOLTAGE, MAX 400VDC 400VDC 100VDC 400VDC 

125VAC 125VAC 125VAC 
CURRENT, MAX lAMP lAMP 4.0 AMP 400mADC 
DC RESISTANCE :52.00 :51.00 :50.30 ,,10.00 
INSERTION LOSS "l00dB "l00dB ,,10OdB ,,100dB 
(Per MIL-STD-220) 14KHz-100Hz 14KHz-l0GHz 14KHz-100Hz 14KHz-100Hz 

GENERAL COMMUNICATIONS FillERS 
(Dual Clreull) 

PART NO. GF57218 GF57684 6F57977 GF57729 
IMPEDANCE, L-L 500 450 6000 7SO 

L-G 250 22.50 3000 380 
VOLTAGE, MAX l00VDC l00VDC 400VDC 400VDC 

30VAC 30VAC 125VAC 125VAC 
CURRENT, MAX lAMP 0.5 AMP 0.5 AMP 1 AMP 
DC RESISTANCE :51.00 :52.00 :56.00 ,,1.00 
PASSBAND (}'3.5KHz 0-3.5KHz Il-4KHz (}'SKHz 
INSERTION LOSS "l00dB "l00dB "l00dB "l00dB 
(Per MIL-Sm-220) 50KHZ-106Hz 14KHz-l0GHz 14KHz-106Hz 50KHz-106Hz 

For GFP 7072-1 thru 5 

.""" .... .-....... 

For GFP 7072-6 thru 16 

Dimensional Data 

Capacity Dimensions (In.) 
Part In Number 01 A B C 

Numbe,· Pairs 01 Clreulls 

GFP7072-1 12 14.5 8.0 9.0 
GFP7072-2 20 18.0 11.5 9.0 
GFP7072-3 30 25.5 19.0 9.0 
GFP7072-4 50 49.5 29.0 9.0 
GFP7072-5 58 52.0 40.0 9.0 

GFP7072-S 81 17.00 48.0 12.0 
GFP7072-7 90 18.75 48.0 12.0 
GFP7072-8 99 20.50 48.0 12.0 

GFP7072-9 126 25.75 48.0 12.0 
GFP7072-10 171 34.50 48.0 12.0 
GFP7072-11 225 45.00 48.0 12.0 
GFP7072-12 279 55.0 48.0 12.0 

GFP7072-13 315 63.00 48.0 12.0 
GFP7072-14 369 73.50 48.0 12.0 
GFP7072-15 423 84.00 48.0 12.0 
GFP7072-16 459 91.00 48.0 12.0 

W1dtb Helghl Depth 

GFP7072-17 SOO 60.00 90.0 22.5 
GFP7072-18 700 72.00 90.0 22.5 
GFP7072-19 800 84.00 90.0 22.5 
GFP7072-20 900 90.00 90.0 22.5 

DimenSions are In Inches 

SEE OUR PAGES IN SECTION 2750 & 246.0. 
EEM 1991 For manufacturers' sales offices, see yellow pages A·1625 



2700 FILTERS. POWER 

filters 

TEMPEST 
AND 

MILITARY FILTERS 
designed to meet 

MIL-STD-461 B 
MIL-F-15733 

MIL-STD-220A 

2700 

Military and tempest filters require frequency spec
trum performance from as low as 500 Hz to as high 
as 1 GHz or higher. The requirements vary with the 
application. JMK will use the latest techniques to pro-

vide maximum performance in the specified size. Our 
engineering department is ready to help solve your 
interference problem and to herp package the solu
tion to meet the environmental constraints. 

JMK INC. -15 CALDWELL DRIVE - AMHERST. NH 03031- (603) 886-4100 - FAX (603)886-4115 - SCOTLAND 44,389-51841- FAX 44-389-51775 

A·1626 For manufacturers' sales offices. see yellow pages EEM 1991 



2700 FILTERS, POWER 

RF Interference 
Data Line 

filters 

Harmonic Distortion 
Transient Suppression 
Single Phase 
Three Phase 

Fee 
VDE 
eSA 
UL 
lEe 

2700 

JMK has 25 years experience designing filters to designs from 1 Amp to 200 Amp. If you have a con
meet special requirements. Chances are your unique ducted interference problem, we have the solution. 
requirement is a standard to us. We have many 

JMK INC •• 15 CALDWELL DRIVE. AMHERST. NH 03031 • (603) 886-4100 • FAX (603) 886-4115. SCOTLAND 44-389·51841· FAX 44-389-51775 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1627 



2700 FILTERS, POWER 2700 

,0. Box 539-59 Lakeside Avenue, West Orange, NJ 07052 (201) 736-5722-Fax (201) 736-8930 

HGN-365 

HGN-375 

HGN-336 

HGN-337 

HGN-365 series line filters feature an IEC 
Connector with an integral fuse holder; avail
able in versions with one or two 5 x 20mm 
fuses. (lEC 601 prescribes fusing of both 
lines.) 
Fully enclosed metal housing presents input 
of high frequency noise and protects ultra
sensitive equipment. 

FACE 
DIMENSIONS 

PANEL CUT-OUT 
DIMENSIONS 
1.4x1.30xR .14 

~.:;:;!!~~ 
position: 1.42 (36mm) 

The combi-filter HGN-375 protects electronic 
equipment from common and differential 
mode line interference in the range of 10KHZ 
up to 30M HZ. The "combi-unit" is equipped 
with IEC Connector, fuse holder for one or two 
5 x 20mm fuses, 2 pole onloff switch and fully 
enclosed metal housing. 

2.05 (52) 
1.57 
(40) 

PANEL CUT-OUT 
DIMENSIONS 
2.36x1.14xR .12 

~=:;nkrew 
position: 1.57 (4Omm) 

HGN-336 line filters feature an IEC Connector 
and a 2 pole onloff switch. The unit protects 
electroniC equipment against malfunction due 
to fast common mode and differential mode 
interferences. Designed for laborsaving 
snap-in mounting. 

PANEL CUT-OUT 
DIMENSIONS 
1.44x1.18xR .08 
(36.5x30xR1.5mm) 

HGN-337 line filter modules feature a combi
nation IECConnector, two pole onloff switch 
and fuse holder that accepts both European 
5 x 20mm or 3 AG fuses in-line and neutral. 
The HGN-337 protects electronic equipment 
such as computers, terminals and typewriters 
from common mode and differential mode 
interferences. 

PANEL CUT-OUT 
DIMENSIONS 
1.44x1.93xR .08 
(36.5x49xR 1.5mm) 

Technical data 
Operating voltage 

Rated current 
Leakage current 
Temperature range 
Test voltage (VDE 056S) 

CIRCUIT 

2SOVlSOHz 
110VlSOHz 
1A1.2A1",A . 
< O.S mAl250 VAC 
-2soC±8SoC 
1,8 kV/SO Hz-2 S 

0,033 .,F O.()33 ~F 2200 pf (21<: 

Technical data 
Operating voltage 

Rated current 
Leakage current 
Temperature range 
Test voltage (VOE 056S) 

CIRCUIT 

2SOVlSOHz 
110 V/60 Hz 
tAl2A14A 
<O.S mAl2SOVAC 
-25°C ±8SoC 
1,8 kV/SO Hz-2 S 

! 
Ii 

.......,E3---I--J..-....,.......I...--I_--I--l.~P' 

0,068 JoIF 

Technical data 
Operating voltage 

Rated current 
Leakage current 
Temperature range 
Test voltage (VOE 0565) 

CIRCUIT 

0,033 }.IF 0.1 .F 2200 pF (2x) 

2S0V/SOHz 
110V/SO Hz 
1 Al2A13A14A16A 
<O.S mAl2SO VAC 
-25°C ± 8SoC 
1,8 kV/SO Hz-2 S 

I;JH ~ f~i 
0,033 ~f o.0331'F 2200 pF (2l<) 

Technical data 
Operating voltage 

Rated current 
Leakage current 
Temperature range 
Test voltage (VOE 0565) 

CIRCUIT 

2SOVlSOHz 
110 VlSO Hz 
1 A12A13A14A16A 
<0.SmAl2SOVAC 
-25°C±8SoC 
1,8 kVlSO Hz-2 S 

CALL OR WRITE POWER DYNAMICS, INC. FOR MORE INFORMATION • FSC60046 

A·1628 For manufacturers' sales offices, see yellow pages 

Approvals: 
UL 
CSA 
VDE 
SEV 

Approvals: 
UL 
CSA 
VOE 
SEV 

Approvals: 
UL 
CSA 
VOE 
SEV 

Approvals: 
UL 
CSA 
VOE 
SEV 
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2700 FILTERS, POWER 2700 

PawarDynamics.1nc. P.O. Box 539·59 Lakeside Avenue, West Orange, NJ 07052 (201) 736-5722·Fax(201) 736-8930 

HGN-339 

HGN-341 

HGN-369 

HGN-339 incorporates all the features of the 
HGN-337 with the addition of an integral volt
age selector. It is designed for use in equip
ment intended for export enabling the fast 
change to other mains voltages. 

FACE 
DIMENSIONS 

2.05 
(52) PANEL CUT-OUT 

DIMENSIONS 
1.44x1.93xA .06 
(49x36.5xR 1.5mm) 

HGN-341 power modules feature IEC Conec
tor, two pole on/off switch, fuse holder that 
accepts both European 5 x 20mm or 3 AG 
fuses and a voltge selector with four different 
voltages. The voltage selector is designed to 
provide a simple means to change trans
former primary connections. 
This high performance filter module saves 
labor cost, is compact and protects electronic 
equipment from common mode and differen
tial mode interferences. 

PANEL CUT-OUT 
DIMENSIONS 
1.44x2.13xR.06 
(36.5 x 54 x R 1.5mm) 

The line filters HGN 369 are used in applica
tions having ON/OFF-switch on front-side but 
mains input at the rear-side. IEC-connector, 
voltage-selector for four different voltages, 
fuse (5 x 20mm or 3 AG optionally) and a 
highly efficient filter in a totally enclosed metal 
housing ensure best attenuation, e.g., in 
instruments, scales, 19'-slide-in-units. 

100V 
240V 

220V 
120V 

E3 

I 
E3 

0.13 (2M):2x) 

~ 
it 
S 

~ 
~ 

PANEL CUT·OUT 
DIMENSIONS 
.83x 1.83 (21 x 46.5mm) 
Center-to-center screw 
posttion: 2.05 (52mm) 

Technical data 
Operating voltage 

Rated current 
Leakage current 
Temperature range 
Test voltage (VOE 0565) 

CIRCUIT 

Technical data 
Operating voltage 

Rated current 
Leakage current 
Temperature range 
Test voltage (VOE 0565) 

CIRCUIT 

0033 ~F 

Technical data 
Operating voltage 

Rated current 
Leakage current 
Temperature range 
Test voltage (VOE 0565) 

CIRCUIT 

003:3 I,F.)(2. MKT 

250V/50Hz 
110V/60Hz 
1 Al2A13A14A/6A 
< 0.5 mAl250 VAC 
- 25°C±85°C 
1,8 kVl50 Hz-2 S 

250V/50 Hz 
110V/60Hz 
1 Al2A13A14A16A 
<0.5 mAl250 VAC 
-25°C ± 85°C 
1,8 kV/50 Hz-2 S 

O.033I'f 2200 pF (2~) 

250V/50 Hz 
120Vl60 Hz 
1 Al2A13A14A16A 
<0.5 mAl250 VAC 
-25°C±85°C 
1,8 kV/50 Hz-2 S 

2200pF Y. MP(2X) 

CALL OR WRITE POWER DYNAMICS, INC. FOR COMPLETE ENGINEERING CATALOG • 

EEM 1991 For manufacturers' sales offices, see yellow pages 

Approvals: 
UL 
CSA 
VOE 
SEV 

Approvals: 
UL 
CSA 
VOE 
SEV 

Approvals: 
UL 
CSA 
VOE 
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2700 FILTERS; POWER 2700 

PcMter Dynamics, Inc. P.O. Box 539·59 Lakeside Avenue, West Orange, NJ 07052 (201) 736-5722·Fax (201) 736-8930 

ALL FILTERS CARRY 
FOLLOWING APPROVALS: 

• GNE-1119L, GNE-1139L, GNE-1169L, GNE-l039L 

SPECIFICATIONS 
Model No. 
Rated voltage 
Rated current 
Test < Line to Line 
VOHage Line to Ground 
Insulation < Line to Line 
resistance Line to Ground 
Leakage current 
Vottagedrop 
Temperature rise 
Operating temp. ran 
Attenuation Common Mode 
(15 - 35°C) 20dB 

SCHEMATIC DIAGRAM 

<D ~r'-----------------' '" 
i' : 
, I 

~ ~ ==-=-=== ~ ~ lLFl-ll.LT 
I I 
I , 

.:t 1 1;,% 
L __________________ I 

GNE-1039L GNE-tI19L GNE-1139LGNE-1169L 
250V rms 5O/60Hz 

3A 1A 3A 6A 
1000 Vrms 5O/60Hz 60 sec 
1500 Vrms 5O/60Hz 60 sec 

3000 M n min. (at 20°C 100 Voc) 
6000 M n min. (at 20°C 100 Voe) 
0.5mA max. (at 250 Vrms 60 Hz) 

1.0 Vrms max. 
30°C max. 

-25 - +65°C 
0.2-30 MHz 0.4-30 MHz 1-30 MHz 2-30 MHz 

• GNE-1219X, GNE-1239X, GNE-1269X 

SPECIFICATIONS 
Model No. 
Rated voHage 
Rated current 
Test < Line to Line 
voltage Line to Ground 
Insulation < Line to Line 
resistance Line to Ground 
Leakage current 
Voltage drop 
Temperature rise 
Operating temp. ran 
Attenuation Common Mode 
(15 - 35°C) 30dB 

SCHEMATIC DIAGRAM 

r-- - -- -------- -----.., 
(j)~lf(4) 

, I 
I I 

~ -! == "'L...L11t) 

Jln..Jl~ I I 
I. I 

,2 : 'I(J) 
'--_________________ I 

GNE-1219X GNE-1239X GNE-1269X 
250V rms 50/60Hz 

1A 3A SA 
1000 Vrms 5O/60Hz 60 sec 
1500 Vrrns 5O/60Hz 60 sec 

3000 M n roin. (at 20°C 100 Voc) 
SOOO M n min. (at 20°C 100 Voe) 
0.5mA max. (at 250 Vrms 60 Hz) 

1.0 Vrms max. 
30°C max. 

-25 - +S5°C 

0.45-30 MHz 0.45-3OMHz 1-30MHz 

• GNE-l019p, GNE-l039p,GNE-l069P 

SPECIFICATIONS 
Model No. 
Rated voHage 
Rated current 
Test < Line to Line 
voltage Line to Ground 
Insulation < Line to Line 
resistance Line to Ground 
Leakage current 
Voltage drop 
Temperature rise 
Operating temp. ran 
Attenuation Common Mode 
(15 - 35°C) 20dB 

SCHEMATIC DIAGRAM 

". ;T--·u---i~ " 
I I 

! . ~ __ u'" lLFl-ll' . .LT 
I ' I , 

()J I I \3~ L __________________ I 

GNE-1019P GNE·1039P GNE-1069P 
250V rms 5O/60Hz 

1A 3A SA 
1000 Vrms 5O/60Hz 60 sec 
1500 Vrms 5O/60Hz 60 sec 

1000 M n min. (at 20°C 500 VOC) 
1000 M n min. (at 20°C 500 Voe) 
0.5mA max. (at 250 Vrms 60 Hz) 

1.0 Vrms max. 
20°C max. 

-20 - +65°C 

0.1-3OMHz 0.3-30 MHz 1-3OMHz 

GNE-2019W, GNE-2039W, GNE-2069W 

SPECIFICATIONS 
Model No. 
Rated voltage 
Rated current 
Test < Line to Line 
voltage Line to Ground 
Insulation < Line to Line 
resistance Line to Ground 
Leakage current 
Voltage drop 
Temperature rise 
Operating temp. ran 
Attenuation Common Mode 
(15 - 35°C) 20dB 

SCHEMATIC DIAGRAM 

r-- - -- -- ------ -----..., 
(j)~I(.) 

, I 
, I 

~ -! ===-= L~ ('tJ lLFl-ll.LT 
:' I I , 

~~ I . I (4) L __________________ I 

GNE·2019W GNE·2039W GNE-2069W 
250V rms 5O/60Hz 

1A 3A SA 
1000 Vrms 5O/60Hz 60 sec 
1500 Vrms 5O/60Hz 60 sec 

3000 M n min. (at 20·C 100 Voc) 
6000 M n min. (at 20°C 100 Voc) 
0.5mA max. (at 250 Vrms 60 Hz) 

1.0·Vrms max. 
30°C max. 

-25 - +65°C 

0.45-30 MHz. 0.6-30 MHz 1-30 MHz 

• GNE-1905A, GNE-1910A, GNE-1915A 

SPECIFICATIONS 
Model No. 
Rated voltage 
Rated current 
Test < Line to Line 
voltage Line to Ground 
Insulation < Line to Line 
resistance Line to Ground 
Leakage current 
Voltage drop 
Temperature rise 
Operating temp. ran 
Attenuation Common Mode· 
(15 - 35°C)2OdB 

SCHEMATIC DIAGRAM 

GNE·1905A GNE·1910A GNE·1915A 
250V rms 5O/60Hz 

5A IDA 15A 
1000 Vrms 50/60Hz 60 sec 
1500 Vrms 5O/60Hz 60 sec 

3000 M n min. (at 20°C 100 Voc) 
6000 M n min. (at 20°C 100 Voc) 
1.0mA max. (at 250 Vrms 60 Hz) 

1.0 Vrms max. 
30°C max. 

-25 - +65°C 

0.45-30 MHz 0.45-30 MHz 0.45-30 MHz 

CALL OR WRITE POWER DYNAMICS, INC_ FOR MORE INFORMATION • FSC60046 
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2700 FILTERS, POWER 2700 

Pavver Dynamics. Inc. P.O. Box 539-59 Lakeside Avenue, West Orange, NJ 07052 (201) 736-5722-Fax (201) 736-8930 

• GNE-2905A, GNE-2910A, GNE-2915A 

SPECIFICATIONS 
Model No. 
Rated voltage 
Rated current 
Test < Line to Line 
voltage Line to Ground 
Insulation < Line to Line 
resistance Line to Ground 
Leakage current 
Voltage drop 
Temperature rise 
Operating temp. ran 
Attenuation Common Mode 
(15 - 35°C) 20dB 

SCHEMATIC DIAGRAM 

GNE-2905A GNE-2910A GNE-2915A 
250V rms 50/60Hz 

5A lOA 15A 
1000 Vrrns 50/60Hz 60 sec 
1500 Vrms 5O/60Hz 60 sec 

3000 M 0 min. (at 20°C 100 Vee) 
6000 M 0 min. (at 20°C 500 Vee) 
0.5mA max. (at 250 Vrms 60 Hz) 

1.0 Vrms max. 
30°C max. 

-25 - +65°C 

0.45-30MHz 0.45-30MHz 0.45-30 MHz 

• GNE-3905A, GNE-3910A, GNE-3915A 

SPECIFICATIONS 
Model No. 
Rated voltage 
Rated current 
Test < Line to Line 
voltage Line to Ground 
Insulation < Line to Line 
resistance Line to Ground 
Leakage current 
Voltage drop 
Temperature rise 
Operating temp. ran 
Attenuation Common Mode 
(15 - 35°C) 30dB 

SPECIFICATIONS 
Model No. 
Rated voltage 
Rated current 
Test < Line to Line 
voltage Line to Ground 
Insulation < Line to Line 
resistance Line to Ground 
Leakage current 
Voltage drop 
Temperature rise 
Operating temp. ran 
Attenuation Common Mode 
(15 - 35°e) 30dB 

SCHEMATIC DIAGRAM 

: {[§ur 
~ 00 ---_ .. 

GNE-3905A GNE-3910A GNE-3915A 
250V rms 5O/60Hz 

5A lOA 15A 
1000 Vrms 50/60Hz 60 sec 
1500 Vrms 5O/60Hz 60 sec 

3000 M 0 min. (at 20°C 100 Voc) 
6000 M 0 min. (at 20°C 100 Voc) 
1.0mA max. (at 250 Vrms 60 Hz) 

1.0 Vrms max. 
30°C max. 

-25 - +65°C 

O.I-30MHz 0.45-30MHz 0.45-30 MHz 

• GNE-4905T, GNE-4910T 

SCHEMATIC DIAGRAM 

r----- -- ------ - -----, 
(')~' :14) ,. , 
",'" == T," , , ll--Rll.LT' , , 
(z) : I ~1~ 

L. __________________ I 

GNE-4905T GNE-4910T 
250V rms 50/60Hz 

5A lOA 
1000 Vrrns 50/60Hz 60 sec 
1500 Vrms 5O/60Hz 60 sec 

3000 M 0 min. (at 20°(;: 100 Voe) 
6000 M 0 min. (at 20°C 100 Voe) 
1.0mA max. (at 250 Vrms 60 Hz) 

0.1-3OMHz 

1.0 Vrms max. 
30°C max. 

-25 - +65°C 

0.45-30 MHz 

• GNE-5019W, GNE-5039W, GNE-5069W 

SPECIFICATIONS 
Model No. 
Rated voltage 
Rated current 
Test < Line to Line 
voltage Line to Ground 
Insulation < Line to Line 
resistance Line to Ground 
Leakage current 
Voltage drop 
Temperature rise 
Operating temp. ran 
Attenuation Common Mode 
(15 - 35°C) 3DdB 

SCHEMATIC DIAGRAM 

GNE-5019W GNE-5039W GNE-5069W 
250V rms 5O/60Hz 

lA 3A 6A 
1000 Vrms 5O/60Hz 60 sec 
1500 Vrms 5O/60Hz 60 sec 

3000 M 0 min. (at 20°C 100 Vee) 
6000 M 0 min. (at 20°C 100 Vee) 
1.0mA max. (at 250 Vrms 60 Hz) 

1.0 Vrms max. 
30°C max. 

-25 - +65°C 

0.1-30MHz 0.45-30MHz 1-3OMHz 

• GNE-2019X, GNE-2039X, GNE-2069X 

SPECIFICATIONS 
Model No. 
Rated voltage 
Rated current 
Test < Line to Line 
voltage Line to Ground 
Insulation < Line to Line 
resistance Line to Ground 
Leakage current 
Voltage drop 
Temperature rise 
Operating temp. ran 
Attenuation Common Mode 
(15 - 35°C) 20dB 

(QUICK DISCONNECT TERMINALS) 

SCHEMATIC DIAGRAM 

r----- -- ------ ------, 
ln~'l') , , , , 
"' ... = T!., ll--Rll.LT' , , , , 
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GNE-2019X GNE-2039X GNE-2069X 
250V rms 50/60Hz 

lA 3A 6A 
1000 Vrms 50/60Hz 60 sec 
1500 Vrms 50/60Hz 60 sec 

3000 M 0 min. (at 20°C 100 Voc) 
6000 M 0 min. (at 20°C 100 Voe) 
0.5mA max. (at 250 Vrms SO Hz) 

1.0 Vrms max. 
30°C max. 

-25 - +S5°C 

0.45-30 MHz 0.45-30MHz 1-3OMHz 

• GNE-2019L, GNE-2039L, GNE-2069L 

SPECIFICATIONS 
Model No. 
Rated voltage 
Rated current 
Test < Line to Line 
voltage Line to Ground 
Insulation < Line to Line 
resistance Line to Ground 
Leakage current 
Voltage drop 
Temperature rise 
Operating temp. ran 
Attenuation Common Mode 
(15 - 35°C)2OdB 

(SOLDER TERMINALS) 

SCHEMATIC DIAGRAM 

r-- - - - -- ----- - - - - - ---, 
(1) TTl ITT (,~ 

(t'Jl ~ =t_~~ ll--Rll.LT' , , , , 
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GNE-2019L GNE-2039L GNE-2069L 
250V rms 50/60Hz 

lA 3A 6A 
1000 Vrms SO/60Hz SO sec 
1500 Vrms SO/60Hz 60 sec 

3000 M 0 min. (at 20°C 100 Voe) 
6000 M 0 min. (at 20°C 100 Voe) 
0.5mA max. (at 250 Vrms 60 Hz) 

1.0 Vrms max. 
30°C max. 

-25 - +S5°C 

0.45-30 MHz 0.45-30 MHz 1-30 MHz 

CALL OR WRITE POWER DYNAMICS, INC. FOR COMPLETE ENGINEERING CATALOG • FSC60048 
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2700 FILTERS, POWER 2700 

WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program. 

ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME. DAY 

(213) 452·1229 
RELAYS SWITCHES TIMERS 

Aleph International Acro ATC 
Allied Controls Alco Agastat 
American-Zellier American Switch Amperite 

CIRCUIT BREAKERS Aromat AMP Antel 

Airpal AT&T Aromat Crouzel 

Aromat Bosch Arrow Hart Eagle Signal 

Heinemann C.P. Clare Carlingswitch Guardian 

Poller & Brumlield Coto Cherry Eleclric Induslrial Timer 
Crydom Controls C&K Magnecrafl 
EAC EECO Master Electronics 

CONNECTORS & 
Elec-Trol Eleclro-Mech Midlel 
Fujitsu Electronic Compo Group National Controls 

SOCKETS Gordos Grayhill Omron 
AMP Grayhill Landis & Gyr Poller & Brumlield 
Amphenol Guardian Linemasler SSAC 
Aromal Hi-G Master Specialties Siruthers-Dunn 
Curtis Idec McGill Syracuse Eleclronics 
Cuslom Conneclor ITT Microswilch 
Idec Line Electric Omron 
Lumberg Magnecrafl Oslo TERMINAL BLOCKS 
Master Eleclronics Master Electronics OTTO Beau 
Panduil MEC Saia' Buchanan 
Poller & Brumlield Midlel Unimax Curtis 
Souriau Omron Electrovert 
Vernitron-Beau POller & Brumfield Kulka 
Welcon/Wells RBM INDUCTORS Magnum 

Schrack Jeffers Marco 
Siemens RDI 

COUNTERS Sigma Underwriters Safely 
Engler Stanlel PHOTOELECTRIC Vernitron-Beau 
Hecon Struthers-Dunn 

Aromat Weidmuller 
IVO Telemecanique 

Dolan-Jenner 
Kessler-Ellis Theta-J Omron TRANSFORMERS 
Masler Eleclronics Triridge Pholoswitch/ AB Dormeyer 
Omron Skan-A-Malic Microlran 
Redinglon FUSES Sola 
Red Lion Bussmann Stancor 
Sodeco/Maxmar Litlelluse PROXIMITY Thordarson 
Stemco Underwriters Safety Agaslat Triad 
Veeder-Rool 

Eleclro U.T.C. 

KNOBS Omron 

DIODES Cosmo/Kurz-Kasch WIRE, WIRING 
General Inslr. 

Raylheon/Panel Producls DEVICES & HWR. 
POTS & RESISTORS Alpha 

INDrCATORS, Clarostal Belden 

FANS 
LAMPS& LED Ohmile Buchanan 

101 Eleclrovert 
Aromat lEE Havey Hubbell 
U.S. Toyo JKL Iboco 

Leecrafl SOLENOID H.H. Smilh 
Lumex Dormeyer Modor 

FIL1"ERS Stanley Guardian Panduit 
Curtis Sylvania Line Eleclric Pomona 

CIRCUIT 
BREAKERS 

FUSES & 
FUSEHOLDERS 

LAMPS & LEOS 

SWITCHES 

A·1632 For manufacturers' sales offices, see yellow pages EEM 1991 
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2700 FILTERS, POWER 2700 

SCHAFFNER FILTER WITH I.:e CONNECTOR 
~ . ' . , . " 

SCHAFFNER 

A·1634 

FN 323- 1/01 
FN 323- 1/05 
FN 323- 3101 
FN 323- 3/05 
FN 323- 6/01 
FN 323- 6/05 
FN 323-10/01 
FN 323-10/05 

FN 326- 1/02 
FN 326- 1106 
FN 326- 1/07 
FN 326- 3102 
FN 326- 3/06 
FN 326- 3/07 
FN 326- 6/02 
FN 326- 6/06 
FN 326- 6/07 
FN 326-10/06 
FN 326-10/07 

FN 322- 1/01 
FN 322- 1/05 
FN 322- 3101 
FN 322- 3/05 
FN 322- 6/01 
FN 322- 6/05 
FN 322-10/01 
FN 322-10/05 

FN 326- 1/01 
FN 328- 1/05 
FN 328- 3/01 
FN 328- 3/05 
FN 328- 6/01 
FN 328- 6/05 

FN 363-1/01 
FN 363-1/05 
FN 363- 2/01 
FN 363- 2/05 
FN 363-4/01 
FN 363- 4/05 

1 
1 
3 
3 
6 
6 

10 
10 

1 
1 
1 
3 
3 
3 
6 
6 
6 

10 
10 

1 
1 
3 
3 
6 
6 

10 
10 

1 
1 
3 
3 
6 
6 

1 
1 
2 
2 
4 
4 

Schaffner EMC Inc. 
825 Lehigh Avenue 
Union, N.J. 07083 

soldering lug 
fast-on 
soldering lug 
fast-on 
soldering lug 
fast-on 
soldering lug 
fast-on 

for printed circuit 
soldering lug 
wires 
for printed circuit 
soldering lug 
wires 
for printed circuit 
soldering lug 
wires 
soldering lug 
wires 

soldering lug 
fast-on 
soldering lug 
fast-on 
soldering lug 
fast-on 
soldering lug 
fast-on 

soldering lug 
fast-on 
soldering lug 
fast-on 
soldering lug 
fast-on 

soldering lug 
fast-on 
soldering lug 
fast-on 
soldering lug 
fast-on 

~ '!mJ --
"': I· ~ 

, 
, .. ' 

@ '" @ ~ ~ ® approved FN 323 -10 only ~ "'@ approved 

Dimensions FN 326- .. .106 

~ ·0 ~ ~ --- ~ F :~t ··11~ I 

1.57--
0." 

Cut out '. (Mounting from behind) 

""' .. 

r;:¥m-"' 'I II.i ; 
: I· • 

..... , .. 

Dimensions FN 365- ... lOS FN 363- .. . /05 
0,. J 

1 _fIJI i; S '[a· .,.'~':'" 
--!=;~.f- ; • B' -:-: -, ~ ~ i 

1------1-+---" 

, ... 
I).2Z ~.' 

@ ~(l)~ 'M. approved 

Dimensions FN 363- .. . /05 FN 365- .. .105 

" -J 

!fIJ,' t,;, S !Ia' .,." .... ----;:=;~.I- =1 g.:-~ -' § ~ I 

1------1-+---" 

, ... 

Tel. (908) 851-0644 '1-800-367-5566 
Telefax (908) 851-0116 

For manufacturers', sales offices, see yellow pages EEM 1991 



2700 FILTERS, POWER 2700 

POWER ENTRY MODULE SERIES SCHAFFNER 

FN 370-2L _ 2 1 Dimensions for FN 370 Series (snap in version) 
FN 370-4L _ 4 1 
FN 370-6L _ 6 1 

(For dimensions of screw mounting version see FN 380) 

FEATURES 

Power line filter with 
fuses and voltage 
selector 

Power line filter with 
fuses and power 
switch 

FEATURES 

Power line filter with 
onloff switch and 
voltage selector 

FN 372-2L _ 2 2 
FN 372-4L _ 4 2 
FN 372-6L _ 6 2 
FN 376-2L _ 2 1 
FN 376-4L _ 4 1 screw 
FN 376-6L _ 6 1 screw 
FN 378-21_ _ 2 2 screw 
FN 378-4L _ 4 2 screw 
FN 378-6L _ 6 2 screw 
FN 377-2L_ 2 1 screw 
FN377-4L_ 4 1 screw 
FN 377-6L_ 6 1 screw 
FN 379-2/_ _ 2 2 screw 
FN 379-4L _ 4 2 screw 
FN 379-61 6 2 screw 

~i'i = Fuseholder European (DIN) style (5 x 2Omm) 
L2 ~ Fuseholder US style (3 AG) 

1; Series, Series 110. 220. 240V 
2 = Series/Parallel 100. 120. 220. 240V 
3 = Series/Parallel115 230V 

FN 380-21_ _ 2 1 
FN 380-4L _ 4 1 
FN 380-6L _ 6 1 
FN 382-21_ _ 2 2 
FN 382-4L _ 4 2 
FN 382-6L _ 6 2 
FN 386-2L _ 2 1 
FN 386-4L _ 4 1 screw 
FN 386-6L _ 6 1 screw 
FN 388-21_ _ 2 2 screw 
FN 38B-4L _ 4 2 screw 
FN 388-6/_ _ 6 2 screw 
FN 387-21_ _ 2 1 screw 
FN 387-4L _ 4 1 screw 
FN 387-6/__ 6 1 screw 
FN 389-21__ 2 2 screw 
FN 389-4L _ 4 2 screw 
FN 389-6/_ 6 2 screw 

drt= Fuseholder European (DIN) style (5 x 20mm) l1 = Fuseholder US style (3 AG) 

1 Pole rocker switch 
2 Pole rocker switch 

FN 1393-1 105 
FN 1393-2.5105 
FN 1393-6 105 
FN 1393-10/05 
FN 1394-1 105 
FN 1394-2.5/05 
FN 1394-6 105 

~ 

2.22 

(6) ~ 1M ~ approved 

Dimensions for FN 380 Series (screw mounting version) 
(For dimensions of snap in version see FN 370) 

Dimensions for FN 390 Series 

0.27 
2.73 

3.54 

SCHAFFNER 
Schaffner EMC Inc. 
825 Lehigh Avenue 
Union, N.J, 07083 

Tel. (908) 851-0644 -1-800-367-5566 
Telefax (908) 851-0116 

EEM 1991 For manufacturers' sales offices, see yellow pages 

Cut~ut for snap-in mounting type 

, 

I" I 
I 

I 
I 
I 
"22 00007 

Cut-out for screw 
mounting type 

'.5"_. 

I"" 
I ){ ~I-

I 
I ... :-., 
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2700 FILTERS, POWER 

FILTER FOR CHASSIS MOUNTING 

FN 610- 1106 
FN 610- 1107 
FN 610- 3106 
FN 610- 3107 
FN 610- 6/06 
FN 610- 6/07 
FN 610-10106 
FN 610-10107 
FN 610-20106 
FN 610-30103 
FN 610-30110 

FN 612- 1106 
FN 612- 1/07 
FN 612- 3106 
FN 612- 3107 
FN 612- 6/06 
FN 612- 6/07 
FN 612-10/06 
FN 612-10/07 
FN 612-20103 
FN 612-20/06 
FN 612-20/10 
FN 612-30103 
FN 612-30/10 

FN 660- 1106 
FN 660- 1107 
FN 660- 3106 
FN 660- 3107 
FN 660- 6/06 
FN660- 6/07 
FN 660-10106 
FN 660-10/07 
FN 660-16103 
FN 660-16106 
FN 660-16/10 
FN 660-20/03 
FN 660-20106 
FN 660-20/10 

FN 670- 1.8106 
FN 670- 1.8/07 
FN 670- 3 106 
FN 670- 3 107 
FN 670- 6 106 
FN 670- 6 106C 
FN 670- 6 107 
FN 670- 6 107C 
FN 670-10 106 
FN 670-10 lOse 
FN 670-10 107 
FN 670-10 107C 

1 soldering lug/fast-on 
1 wires 
3 soldering luglfast-on 
3 wires 
6 soldering luglfast-on 
6 wires 

10 soldering luglfast-on 
10 wires . 
20 soldering luglfast-on 
30 clamp terminal 
30 screw UNC 8-32 

1 soldering lug/fast-on 
1 wires 
3 soldering luglfast-on. 
3 wires 
6 soldering lug/fast-on 
6 wires 

10 soldering lug/fast-on 
10 wires 
20 clamp terminals 
20 soldering lug/fast-on 
20 screw UNC 8-32 
30 clamp terminal 
30 screw UNC 8-32 

1 soldering lug/fast-on 
1 wires 
3 soldering luglfast-on 
3 wires 
6 soldering luglfast-on 
6 wires 

10 soldering luglfast-on 
10 wires 
16 clamp terminals 
16 soldering .Iug/fast-on 
16 screw UNC 8-32 
20 clamp terminal 
20 soldering luglfast-on 
20 screw UNC 8-32 

1.8 soldering luglfasl-on 
1.8 wires 
3 soldering luglfast-on 
3 wires . 
6 soldering luglfast-on 
6 soldering luglfast-on 
6 wires 
6 wires 

10 soldering luglfast-on 
10 soldering luglfast-on 
10 wires 
10 wires 

2700 

SCHAFFNER 

A 

tlc 

B D 

A 

~. .~ 
tc 

arg 
D 

arg 
D 

SCHAFFNER 
Schaffner EMC Inc. 
825 Lehigh Avenue 
Union, N.J. 07083 

Tel. (908) 851-0644 -1·800·367·5566 
Telefax (908) 851-0116 

A·1636 For manufacturers' sales offices, see yellow pages EEM 1991 



2700 FILTERS. POWER 

FILTER FOR CHASSIS MOUNTING 

SCHAFFNER 

EEM 1991 

FN 680- 1 106 
FN 680- 1 107 
FN 680- 2.5/06 
FN 680- 2.5/07 
FN 682- 4 106 
FN 682- 4 107 
FN 682- 6.5/06 
FN 682- 6.5/07 
FN 682-10 106 
FN 682-10 107 

FN 343- 1/01 
FN 343- 1/05 
FN 343- 3/01 
FN 343- 3/05 
FN 343- 6/01 
FN 343- 6/05 
FN 343-10/05 
FN 343-10101 

FN 352Z:10/03 
FN 352Z-20/03 
FN 353Z-30/03 

FB 355- 3/01 
FN 355- 3/05 
FN 355- 6/01 
FN 355- 6105 
FN 355-10/01 
FN 355-10/05 
FN 355-20/03 

FN 405-0.5/02 
FN 405-1 102 
FN 405-3 102 
FN 405-6 102 

FN 410-0.5/02 
FN 410-1 102 
FN 410-3 102 
FN 410-6 102 

1 soldering lug/fast-on 
1 wires 
2.5 soldering luglfast-on 
2.5 wires 
4 soldering lug/fast-on 
4 wires 
6.5 soldering lug/fast-on 
6.5 wires 

10 soldering luglfast-on 
10 wires 

1 soldering lug 
1 fast-on 
3 soldering lug 
3 fast-on 
6 soldering lug 
6 fast-on 

10 soldering lug 
10 fast-on 

10 screw 
20 screw 
30 screw 

3 soldering lug 
3 fast-on ... 
6 soldering lug .. 

<S. 
6 fast-on III 

10 soldering lug <S. 
10 fast-on ... ... 
20 clamp terminal <S 

0.5 Pins 0.8 x 0.8 mm 
1 For printed circuit boards 
3 
6 

'Al ® ~ approved 

0.5 Pins 0.8 x 0.8 mm Dimensions 
1 For printed circuit boards FN 410 Series 
3 
6 

Schaffner EMC Inc. 
825 Lehigh Avenue 
Union, N.J. 07083 

Tel. (908) 851-0644 -1-800·367·5566 
Telefax (908) 851-0116 

For manutacturers' sales ottices, see yello~ pages 
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2700 FILTERS, POWER 

. c,. 'Sr:HURTeRt,~\ 
P,O. Box 7501~8 • 1016 ~I~ Court. Petaluma, C~94975-0158. 707-778-6311 • FAX 707~778-6401 

POWER ENTRY MODULES WITHRFI FILTER. 'M ({!' @ ~ ®® CS Australia 

KFA ~ AC Power Connector with 1 or 2 pole luseholder and opilonal voltage selector. KFC, CD ~ AC Power Connector wiih 1 or 2 pole luseholder lor 5 x 20mm 
or 1/4 x 11/4"luses and optional 2·3 position voltage selector (up to 4 pos. lor the CD). CD includes integral or remote onloff switch. 

,KFA with voltage selector 

I
,J"~ 

_ Quick connect terminals 4.8 )( 0.8 ,with vonage 
selector 

.. 
I 32.3'0' 

" 

.. 
•• 

ai .' , 

, Ii : ;." 

oD • • '",1 -I ,~ -t 

L-:. 

~ xl external connection 
to be made by customer 

~I 
, , 

1 

-'r'-- ~ ~ 
I 
: 

RMj 

Mounting 
Quick connect terminals 

c]] 

KFA, KFC, CD Order Numbers (Casin 
Casings, 2·pole, standard or low·leakage (medical) liners 
< O.5mA @ 25OV/SOHz <51lA @ 250V150Hz I (A) 

----''-lit,,! Mounting hoi. 61 

~--r 
~J -~ . 

I 
I 

+--

, fusedrawer, and Bowden cable ordered separatel ) 

Fusedrawers 

2700 

KFA 4301.5041 
KFA 4301,5042 KFA 4301.5243 
KFA 4301.5043 KFA 4301.5245 

KFA, with voltage selector for 5x20mm 
fuses, markings 110,150,220 

2-pale 2-paie with sharting bar 

KFA, without valtage selectar 
far 5x20mm fuses 

2-pale 2-pale with sharting bar 

Standard Medical 
(lEC 601-1 

VOE 0750-1) 

KFA 4301.5044 
KFC 4303.5021 
KFC 4303.5022 KFC 4303.5223 
KFC 4303.5023 KFC 4303.5225 4 
KFC 4303.5024 

CD 14.4101.151 
CD 24.4101.151 CDM.4101.151 
CD 34.4101.151 CDC4.4101.151 4 
CD 44.4101.151 

CD with Bowden cable 

.4301.1014.01 4301.3536.01 
4301.1024.01 4301.3537.01 
KFC, CD wlvaltage selector markings 
100, 120, 220, 240 far 5x20mm fuses 

2-poie 2-pole with shorting bar 
4303.2014.01 4303.2036.01 
4303.2024.01 4303,2037.01 

4301.1401 4301.1413 
4301.1403 4301.1415 

KFC, CD without voltage selector 
for 5 x 20mm fuses 

2-pole 2-pole with sharting bar 
4303.2401 4303.2411 
4303.2403 4303,2413 

KFC, CD wlvaltage selector markings KFC, CD withaut valtage selectar 
100, 120, 220, 240 for '/4 X 1'i4' fuses far '/4 X 1'i4' fuses 

2·pole 2·pale with sharting bar 2-pole 2-pale with sharting bar 
4303.2714.01 4303.2736.01 4303.2902 4303.2912 

CD 14.4199.151 1 4303.2724.01 4303.2737.01 4303.2904 4303.2914 
CD 24.4199.151 2 BOWDEN CABLE 
CD 34.4199.151 4 886.0101 Standard cable < 500mm 886.xxxx Custom cable (Note: for optimum actuation, 

t-~C;;:;D-;44:f.:i:41~99~."f.15~1--------------;6;-+-~BB~6;:;.0~5O""'1--~Stan~d;::ard~cab:Ele-:>:";5:;;OO~m=m:--i specify according to guidelines in full-line catalog) 

A·1638 For manufacturers' sales offices, see yellow pages EEM 1991 



2700 FILTERS, POWER 2700 

SCHURTER 
P.O. Box 750158 • 1016 Clegg Court • Petaluma CA94975-0158. 707-778·6311 • FAX707-778-6401 

POWER ENTRY MODULES WITH RFI FILTER. 'M <B ~. ~ ® ® CS Australia 

KFB ~ AC Power Connector with 1 or 2 pole switch. Optional 125V or 250V red or green lighted switch. CE, CG ~ AC Power Connector with 1 or 2 pole luseholder 
lor 5 x 20mm or 1/4 x 1'1 .. " luses and optional 2·4 position series'paratiel voltage selector. CG includes integral or remote on/oil switch. 

45 KFB 
1-pole L-... ~~---

KFB 
2-pole 

CE 

CG 

KFB Order Numbers 
KFB I-Pole Unlighted low- KFB 2-pole, standard filters 

1- I 

v-
I 
I 

~1 --t--
i 

.... I 

.-... 

VOLTAGE SELECTOR SYSTEMS 

'[il:: 
~~~_"'I" : _. 

=~ -, 
Swi~posillon 

System No. 1 
2 saparate windings 

onawtlhal8p 
3or4sMchllOllllons 

System No. 3 
3 separate windings 
30' 4 swi!ch poaltions 

_
[:JCJ 

-. -. 
System No.2 
2 separale windings 
2hl'ltc:hpoedionlJ 

System NO.4 
DPDT 

KFB 2-pole, low-leakage medical filters 
< O.SmA @ 2S0v/SOHz 

Unlighted 
< O.SmA @ 25Ov/SOHz < O.SmA @ 2SOV/50Hz leakage filter < S~ < O.SmA @ 2SOV/SOHz <O.5mA @ 25Ov/50Hz < 5~ @ 25Ov/50Hz < 5~ @ 25Ov/50Hz 

red 12SV red 250V @ 25Ov/50Hz IN(A) Unlighted red 125-250V Unlighted red 250V I.(A) 
KFB4302.S001 KFB4302.S031 KFB4302.S011 1 KFB4302.5311 Part 
KFB4302.5002 KFB4302.5032 KFB4302.5012 KFB4302.S203 2 KFB4302.5312 Numbers KFB4302.S333 KFB4302.5463 
KFB4302.S003 KFB4302.5033 KFB4302.5013 KFB4302.5205 4 KFB4302.5313 Available KF1l4302.5335 KFB4302.546S 
KFB4302.5004 KFB4302.5034 KFB4302.S014 6 KFB4302.5314 On Request 

CE, CG Order Numbers casln ,Fused rawer, and volta e selector insert ordered se 
CE casings, standard filter CE casings, low-leakage medical filter CG casings, standard filter 

<O.5mA @ 250V/50Hz <5~ @ 250Vl50Hz <O.5mA @ 250Vl50Hz 
I-pole 2-pole 2-pole I (A) I-pole 2-pole 

CEI6.5100.151 CE10.6100.151 1 CGI6.S10t.151 CG10.6101.151 
CE26.5100.1S1 CE20.6100.151 CEAO.6100.151 CG26.510t.1Sl CG20.6tOl.t5t 
CE36.5100.151 CE30.6tOO.15t CECO.6100.1S1 CG36.S101.151 CG30.6101.t51 
CE46.S100.151 CE40.6100.151 CG46.5101.151 CG40.6101.t5t 

Fusedrawers 
For 5 x 20mm fuses 

t-pole black 
4305.0006 

2-pole black 
4305.0001 

For 1/4Xf1l4" fuses 

t-pole grey 2-pole grey 
4305.0017 4305.0012 

EEM 1991 

2-pole black 
with shorting bar 
in the neutral side 
4305.0021 
2-pole grey 
with shorting bar 
in the neutral side 
4305.0027 

4305 

4305.0049.00 

For manufacturers' sales offices, see yellow pages 

110 
15 

130 
150 

,111 t rki 
110 
110 

CG casings, low-leakage medical filter 
< 5~ @ 250V/50Hz 

2-pole 

CGAO.6tOtt5t 
CGCO.6101.1S1 

4 """" L.~ 

0 

I t: 220 
230 

240 220 
220 

Without Markings 1 

A·1639 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 
62 CROSS REFERENCE 
CARDS 

• 2800 

ALL NEW with this 
edition of EEM 

GET 
~-------~--.----------.. ORGANIZED! 
Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes," you probably already 
have the EEM File System. But, if you said "No," 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and eqUip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. ' 

You say you want to file catalogs by type of 
product? That's easy to do with the System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in 
everyday use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age. The paCkage contains everything you need 
to set up your very own filing system. Best of all, 
it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will be mailed to you 
under separate cover. 

Don't waste any more time. Get organized now! 

E'EM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 



2700 FILTERS, POWER 

.- ,'.~ 
'·'Tltt,. 

INT'L PCB POWER
UL 1411, IEC, VDE, .. CSA A·1643 

The strength of Tamura's AC andO'C powe'r 
conversion families lies in providing consi~tently 
dependable products. All Tamura power and 
magnetic devices are designed and manufactured to 
deliver lower AQL levels, gllaranteeing you the lowest 
incoming rejection rates you've ever experienced. For 
example, last year we shipped over 100 million 
transformers- most to customers using a 
shlp-to-stock acceptance program. 

center are 
dedicated this task, assuring you of having the 
most up-to-date technology in your products. 
Today we are already designing the robotics to build 
these quality products, in high volume and at low 
cost. Over 150 product support engineers at 16 
Tamura factories see to it. 

Satisfy your AC and DC requirements for today and tomorrow. Contact Tamura for your speclllc requlraments. Q Tamura quality circles the electron world. e ~!~~~~T.~~~~~~~!~~3/!2~9~~~~~6 
EEM 1991 For manufacturers' sales offices, see yellow pages 
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2700 FILTERS. POWER 

TAMURA COMMON MODE COILS FOR AC LINE 
& EMI/RFI FILTERING, 0.1 to 50MHz. 

FEATURES 
- Rated Voltage: 2S0VAC. SO/60 Hz. 
- Rated Cutrent: Spec'd at max. temp. rise. 
-Insulation Resistance: 100 Megohms, SOOVDC. 
- Direct Current Resistance (DCR): . 

Spec'd per line, input ~o output. 

• Dielectric Voltage: 1.SkVAC (line to gnd); 
2.0kVAC, CMF Series. , •• __ ._ ... 

- Temperatur¢ Rise: S;30'C, CMT; s;5S'C, CMF .... -.~ 
• Operating Temperature: -2S'C to +8S'C, CMT; 

-2S' C to +60 ·C; CMF. 
• Creepage Distance: 3.2mm min., CMF series. 

COMMON MODE NOISE FILTERING COILS CMT SERIES (dim. mm) 

TYPICAL PERFORMANCE CHARACTERISTICS 

i eo 

STATIC CHARACTERISTIC 
CMT -021 05 IN CIRCUIT 1 

~ r-~~~~~-+4~ 

100 

80 

DYNAMIC CHARACTERISTIC 
CMT-021 05 IN CIRCUIT 2 

"-

~~71 f---
\ 

Ct,tF SERIES (dim. mm) 

CMF-O 
CMF-6 
CMF-8 
CMF-2 

f-

20.5 17.5 18.0 12.5 10.0 16 
28.0 22.5 18.0 12.5 10.0 18 
31.0 24.0 22.0 16.0 10.0 20 
33.5 38.5 37.0 30.0 12.5 21 

CIRCUIT 1 

CIRCUIT 2 
L '-COII:--' . 

I"- .......... FCC ... 
~ 

2700 

4 

" 40'~'9---lrtt+tt+t---+-j""NoH++ 

2Or--t--t-f+t+Ht 20 

"'i \ 

I 

LI~ 
12:V T: rr :1 IFG: Switching 60Hz I. I Power Supply 

N l ____ -1 
lOOK 

A·1642 

150' 1M 10M 

Frequency (Hz) 
30M Cy: 2200pf (Iine-ta-FG) 

Cx: O.lJlf (Iine-ta-line) 

CONTACT TAMURA for ORDERING, STOCK,OEM PRICING, DETAILED DATA SHEETS 
or YOUR CUSTOM REQUIREMENTS by FAX: 310/638/9956 or CALL: (310) 638-1790 

For manufacturers' sales offices, see yellow pages EEM 1991 



2700 FILTERS, POWER 

TAMURA EMI/RFI LINE FILTERS 
Featuring Wire, Tab, Pin & Screw Terminal Type Connectors 

UL CSA a@ 
File No. LR6S763 ~ 

VDE ~ 
File Nos. 7969-4730-1001. ~ 

·1002. ·1003 
File No. E92559 

FEATURES· 
• Rated Voltage: 250VAC, 50/60 Hz. • Dielectric Vo~age: 2.0kVAC, 1 minute (line gnd); 
• Output Connectors: 

ANX-L - lead wire 
ANX-F - fast-on tabs 
INX - inlet type 
ONX - pin type 

• Leakage Current: ~0.5ma. 
• Insulation Resistance: 6,000 Mn min., line-gnd, 250VDC. 

INX, X"S, ONX-C,D, 1.5kVAC. 
• Temperature Rise: ~O·C. 
• Operating Temp: -25'C to +85·C. 
• UL File No: E92559. 
• CSA File No: LR65763. 
• VDE File No: 

INX, ANX-L, F, ONX; 7969-4730-1001. 
• Direct Current Resistance (DCR): INX-S; 7969-4730-1003. ANX-F 

Spec'd per line, input to output. ONX-C, D; 7969-4730-1002. 

EMIIRFI LINE FILTERS RATING TABLE 

25dB.0.S·20MHz. 
0.15 25dB, 0.7 -2OMHz. 
0.07 25dB, 1.0-2OMHz. 9.80 8.80 B.30 

O.OS 25dB, 1.0-20MHz. 9.80 8.80 8.30 ANX-L 

INX·l 0.5 20dB, 1.0-20MHz. 11.30 10.20 9.60 
INX-3 0.2 20dB,2.0-20MHz. 20dB,0.3-20MHz. 11.30 10.20 9.60 
INX·6 6 0.15 20dB,3.0·20MHz. 20dB,2.0-20MHz. 11.30 10.20 9.60 
INX-GSS 0.5 0.15 2OdB, 2,0-3OMHz, 20dB,O.l-3OMHz. 12,50 11.30 10.50 
INX·1S 0.1 2OdB, 3.0-3OMHz. 2OdB,02-3OMHz. 12.50 11.30 10.80 
INX·3S 0.02 2OdB,6.0-30MHz. 2OdB,3.0-30MHz. 12.50 11.30 10.60 
INX-6S 0.007 2OdB.8.0·30MHz. 2OdB, 7.D-aOMHz. 12.50 11.30 10.60 
INX-l0S 10 0.005 2OdB. 9.0·30MHz. 20dB, S.D-30MHz. 13.10 11.80 11.10 INX 
ONX-l 0.5 25dB,O.3-20MHz. 20dB,O.1·20MHz. 9.40 8.50 8.00 
ONX-2 0.2 25dB,0.4-20MHz. 2OdB,O.2·20MHz. 9.40 8.50 8.00 
ONX-3 3 0.15 25dB,0.5-20MHz. 20dB,O.3·20MHz. 9.40 8.50 8.00 
ONX-OSC.o3 0.5 1.5 20dB, O.3-3OMHz. 25dB,O.l-3OMHz. 8.00 7.20 6.80 
ONX-1C,O 0.4 2OdB,O.S·30MHz. 25dB,O.1·3OMHz. 8.00 7.20 6.80 
ONX-2C,D 0.1 2OdB, l.o-30MHz. 25dB.0.4-3OMl:lz. 8.00 7.20 6.80 
ONX-3C,O 0;05 2OdB. 1.5-3OMHz. 25d1l.2.0·30MHz. 8.00 7.20 6.80 
ONX-5C, 0 0.02 2OdB.2.0-3OMHz. 25dB, 4.1}·30MHz. 8.00 7,20 6.60 ONX 

NOTE 1 : Contact Tamura, Carson for static and dynamic attenuation characteristic curves. 
NOTE 2: "L" or 'F" suffix denotes lead wire or fast-on tab terminals, respectively ... example: ANX-l L, ANX-l F. 

! NOTE 3: 'C' or "D' suffix designates different models (example: ONX·1C, ONX-l D). "G" suffix has lower conducted 
emission under 3MHz while 'D" suffix exhibits a flatter response above 1 OMHz. See note 1. 

ANX-F Series: Fast·on Tab Terminal Type (dim. mm) INX Series: Inlet Type (dim. mm, typical) 

ANX·L, F, ONX 

°irw-T~ 
o t!_0_I_!_Jo 

3.5)(4.5 

INX, INX·S, ONX·e 

+Iori-w--i~o 
~+o , , , , 

l __________ J 

ONX-D 

°i--w-T~ 

~ 

INX SERIES DIMENSIONS 

SERIES D 
PREFIX A B C connector 

frontlback 
INX 64.7±1 48 50 21.8/23.2 
INX-S 51.7±1 35 48 21.8/23.2 

ONX SERIES DIMENSIONS 

SERIES A B C 0 PREFIX 

ONX 38.5 29.5 ;,15 8.3 
ONX·C,0 41.4 28.7 ;'4.2 9.5 

ONX Series: Pin Type (dim. mm) 

EBB[f-+ 
I A I .6dTI 

E 
connector 
frontlback 

r=41 r=5.5 
r=41 r=5.5 

CONTACT TAMURA for ORDERING, STOCK, OEM PRICING, DETAILED DATA SHEETS 
or YOUR CUSTOM REQUIREMENTS by FAX: 310/638/9956 or CALL: (310) 638-1790 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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2700 FILTERS, POWER 2700 

EMI/RFI FILTERS &TDK® 
TDK CCIIIPOAATION OF AMERICA 1600 Feehanville Drive. Mount Prospect. IL 60056. U.S.A. Phone: 7(J8.8Q3-6100 INDIANAPOUS Phone: 317·872.Q370 NEW YORK Phone: 516-625-0151 LOS ANGELES 
Phone: 213-539-6831 DETROIT Phone: 313-482·1210 NEW JERSEY Phone: 201·736-0023 BOSTON Phone 508-824-4282 HUNTSVILLE Phone: 205-464-0222 GREENSBORO Phone: 919-292-0012 DALLAS 
Phone: 214-506-9600 SAN FRANCISCO Phone: 408-437·9585 
GERMANY·FRANCE.ITALY.U.K..KOREA.TAlWAN.HONGKONG·SlNGAPORE·TtlAILAND.P.R. OF CHlNA·MAZIL TDK CORPORATION Tokyo. JaPan 

EMIIRFI FILTERS 

~-. ' .. ~ . 

m:~nl 
Series name Exterior view Function Part No. Rated Rated Test Leakage Weight 

current!A! vol!!§!e !y.! voltage1Y! current~A) (21 
ZACT 

(gJ OOJ 
Prevention of normal ZACT223o.ME 30 AC.250 AC.2000 <1.0(!lQ!:j,} 5.000 
and common mode ZACT225o.ME 50 AC.250 AC·.2000 <1.0( ~sw.) 15,000 
EMlbetween 

ZACT228o.ME 80 AC.250 AC.2000 <1.2'~~) 22,000 0.15 to 30 MHz. 
UL recognized: 
CSA certified: 

Metal cased - 2280-ME only 
terminal: studs 

ZAC Prevention of normal and ZAC2205-00U 5 AC.250 AC.l500 <1.01=,} 240 

0 
common mode EMI ZAC2206-11 6 AC.250 AC.2500 <1.0l=J 270 

[l between 0.15 to 30 MHz. 
ZAC221o.OOU 10 AC.250 AC.1500 <1.0(=) 250 UL recognized: -OOU 

-0- UL recognized, TOy ZAC221 0-11 10 AC.250 AC.2500 <1.0(=) 290 
approved. ZAC2215-00u 15 AC.250 AC.1500 <1.0(~) 260 
CSA certified: -11 ZAC2220-11 20 AC.250 AC.25oo <1.0'~'} 440 Metal cased 

terminal: studs ZAC222o.OOU 20 AC.250 AC.15oo <1.0(~) 260 

ZAG-S More than 20dB allenua- ZAG2206-11 S 6 AC.250 AC.15oo <0.75(~l 270 
ZAG-H 

otG 
tion for high vonage ZAG2210-11S 10 AC.250 AC.l500 <0.75'~) 300 
pulse such as 1.2~y, 11'5. 

ZAG2220-11S 20 AC.250 AC.l500 <0.75(=) 320 UL recognized, TUY 
approved, CSA certified. *ZAG2230-11 S 30 AC.250 AC.l500 <0.75,=) 480 
-H can use above ZAG222o.H 20 AC.250 AC.1500 <0.4 '=l 300 
l00MHz. • A~~I:lin!l for CSA, TOy. 

ZAG 

$ 
Prevention of common ZAG2205-11 5 AC.250 AC.15oo <1.0'~~ 150 

~ 
mode EMI between 0.15 to ZAG221o.ll 10 AC.250 AC.15oo <1.0,=) 160 

0 100 MHz and normal mode ZAG222o.ll 20 AC.250 AC.15oo <1.0(~,} 170 
o Metal cased 

EMI between 
0.15to 30 MHz. 

terminal: studs UL recognized. 

ZAG-P Prevention of high ZAG2205-11-P 5 AC.250 AC.15oo <1.0(=) 280 

~ , , ~1 : ell Metal cased 

voltage pulse EM!. ZAG221o.l1-P 10 AC.250 AC.15oo <1.0,=) 280 
UL recognized. 

ZAG222o.l1-P 20 AC.250 AC.15oo <1.0'~) 280 
terminal: studs 

ZHC Prevention of normal and ZHC2203-11 3 AC.250 AC.2500 <1.0'~) 130 

OKIJ common mode EMI ZHC2206-11 6 AC.250 AC.25oo <1.0, ~sw.) 250 
e- . Metal cased between 0.15 to 30 MHz. 

ZHC221o.ll 10 AC.250 AC.2500 <1.0,=) 270 UL recognized, TOy terminal: studs 
a~~roved, CSA certified. 

ZHG-S 

0 fi 
More than 20dB allenua- ZHG2203-11 S 3 AC.250 AC.15oo <0.75'~) 150 

ZHG-H tion for high von&ge. pulse ZHG2206-11S 6 AC.250 AC.15oo <0.75'~) 270 
such as 2kY, 11's. 

ZHG221o.llS 10 AC.250 AC.15oo <0.75'~) 300 UL recognized, TOy 
approved, CSA certified. ZHG2210-H 10 AC.250 AC.1500 <0.4 ,~~) 170 
-H can use above 

Metal cased Terminal: Faston tabs 100MHz. 

ZSB 

@~ I~ 
Prevention of normal and ZSB2208-02 8 AC.250 AC.15oo <1.0'~'a 200 
common mode EMI ZSB221 0.06 10 AC.250 AC.15oo <1.0(~'i.l 90 
between 0.15 to 30 MHz. 

ZSB2215-06U 15 AC.250 AC.15oo <1.0(~ 95 TOy approved, 
Metal cased Terminal: Faston tabs UL recognized. 

ZSG 

®~ 
Prevention of normal and ZSG2208-02 8 AC.250 AC.l500 <1.0 (~~) 230 

ZSG-S common mode EMI ZSG1215-06U 15 AC.125 AC.15oo <0.5 ,=) 100 
between 0.15 to 30 MHz. 

ZSG2215-02 15 AC.250 AC.15oo <1.0 ,=) 90 UL recognized, CSA 
certified. ZSG2215-03S 15 AC.250 AC.15oo <1.0 ,~) 80 

Metal cased Terminal: Faston tabs ZSG2215-Q6S 15 AC.250 AC.1500 <1.0 ,=) 160 
ZCB Prevention of normal and ZCB2203-11 3 AC.250 AC.15oo <0.75(=) 45 
ZCB-M 

0 ~ 
common mode EMI ZCB2206·11 6 AC.250 AC.15oo <0.75(~) 45 

ZCB-S between 0.15 to 30 MHz. 
1 AC.250 AC.15oo <0.5,:) 22 Equally effective in high vol-ZCB2201-M 

tage pulse EMI at- ZCB2203-M 3 AC.250 AC.1500 <0.5 (~) 22 
tenuation to -11~ type. ZCB2203-11S 3 AC.250 AC.l500 <0.75(~) 55 

Plastic cased lerminal: Faston tabs 
UL recognized, TUY ZCB2206-11 S 6 AC.250 AC.15oo <0.75,:) 60 
approved, CSA certified. 

Faston'" is a registered trademark of AMP Inc. 

A·1644 For manufacturers' sales offices, see yellow pages EEM 1991 



2700 FILTERS POWER 2700 

EMI/RFI FILTERS &TDK® 
TDK CORPORATION OF AMERICA 1600 Feehanville Drive. Mount Prospecl. Il60056. U.S.A. Phone; 708-803-6100 INDIANAPOLIS Phone; 317-872·0370 NEW YORK Phone; 516-625-0151 LOS ANGELES 
Phone; 213-539-8631 DETROIT Phone; 313-462-1210 NEW JERSEY Phone; 201·736-0023 BOSTON Phone 508-624-4262 HUNTSVillE Phone; 205-464-0222 GREENSBORO Phone; 919-292-0012 DALlAS 
Phone; 214-506-9800 SAN FRANCISCO Phone; 406-437·9585 
GERMANY ·FRANCE.ITAL Y .U.K •• KOREA· T AlWAN·HONGKONQ.SINGAPORE. THAILAND.P .R. OF CHINA.BRAZIL TDK CORPORATION Tokyo. JaPan 

EMI/RFI FILTERS 
Series name Exterior view Function Part No. Rated Rated Test Leakage Weight 

current!A! volta!!e(V) volta!!e(V) current (rnA) (g) 

ZGB Prevention of normal ZGB22R5·01U 0.5 AC.250 AC.1500 <1.0!~~) 75 

:~: 
mode EMI between ZGB2201·01U 1 AC.250 AC.1500 <1.0!~l 75 
0.15 to 30 MHz. 

ZGB2202·01 U 2 AC.250 AC.15oo <1.0! ~g;l 75 
Metal cased 

UL recognized: -OlU 
ZGB2203·01 U 3 AC.250 AC.1500 <1.0! ~~l 75 

Lead wires 

2MB Prevention of normal 2MB22R5·11 0.5 AC.250 AC.1500 <1.0!~~l 65 =o§ mode EM! between 2MB2201·11 1 AC.250 AC.1500 <1.0!~~l 65 
0.15 to 30 MHz. 

2MB2202·11 2 AC.250 AC.1500 <1.0! ~~~) 65 = = UL recognized: -11 
Plastic cased YDEapproved: -13 2MB2203·11 3 AC.250 AC.1500 <1.0( ~~~l 65 
Lead wires 2MB2201·13 1 AC.250 AC.1500 <0.4 (~~~l 45 

2MB2203·13 3 AC.250 AC.15oo <O.4(~~l 45 

ZJG 

D [t 
Prevention of normal ZJG22R5M·P 0.5 AC.250 AC.1500 <0.5!~~~ 21 
and common mode EMI ZJG2202M·P 2 AC.250 AC.1500 <0.5( ~~~ 30 
between 0.15 to 30 MHz. 

ZJG2203M·P 3 AC.250. AC.1500 <0.5( ~~~l 30 UL recognized, TOy 
Plastic cased approved, CSA certified. ZJG2206M·P 6 AC.250 AC.1500 <0.5! ~~l 34 
Pin terminals 

ZUB Prevention of common ZUB2203·00 3 AC.25O AC.1500 <0.5(~~l 50 

~ D mode EM! between ZUB2203·00·F 3 AC.250 AC.1500 <0.5( ~~~) 70 
1 to 300 MHz. 

ZUB2206·oo 6 AC.250 AC.1500 <0.5n~~l 50 Wrth fuse: -00 -F 
UL recognized, TOy ZUB2206·00-F 6 AC.250 AC.1500 <0.5( ~~~l 70 

Metal cased approved, CSA 
Terminal: Faston tabs certified: -00 

ZUG·11 Prevention of normal ZUG2203·11 3 AC.250 AC.1500 <0.5( ~~~l 46 

0 b 
and common mode EM! ZUG2206·11 6 AC.250 AC.1500 <0.5!~~.) 46 
between 3 to 30 MHz. 

ZUG2203·11 S 3 AC.250 AC.15oo <0.5!~~ 46 UL recognized, TOy 
Metal cased approved, CSA certified. ZUG2206-11S 6 AC.250 AC.15oo <0.5( ~~~l 46 
Terminal: Faston tabs 

ZJK-OO c=J Prevention of EMI ZJK51Rl·00 0.1 DC.50 DC.125 1.5 

g between 0.15 to ZJK51R5-00 0.5 DC.50 DC.125 1.5 
~ Resin molded 1000 MHz. 

ZJK51 03·00 3 DC.50 DC.125 1.5 
Flat terminals 

ZJK51Rl·05 0.1 DC.50 DC.125 0.8 

ZJK-05 c=l ZJK51R5·05 0.5 DC.50 DC.125 0.8 

g ZJK51 03·05 3 DC.50 DC.125 0.8 ~ Resin molded ZJKD51Rl-15 0.1 DC.50 DC.125 0.4 Flat terminals 
ZJKD51R5-15 0.5 DC.50 DC.125 0.4 

ZJKD·15 c:J 
ZJKD5103·15 3 DC.50 DC.125 0.4 

Q 9 Resin molded 
Pin terminals 

ZJY Prevention of common ZJY51R5·2P 0.5 DC.50 DC.125 0.4 
mode EM!. ZJY51R5·4P 0.5 DC.50 DC.125 0.8 

lffmmJ R Impedance Over 2000 
ZJY51R5-8P 0.5 DC.50 DC.125 1.6 between 20 to 300 MHz. 

Plaslbc cased 
Flat terminals 

ZJSR CJ Prevention of EM! ZJSR5101·330, 

W ~ 
between 50 470,680,101, 
to 300 MHz. 221,331,102, DC.50 DC.125 

Resin molded Small size, high 222, 232, 472, 
Pin terminals attenuation. 682, 103, 223, 333 

ZJSC Prevention of EMI ZJSC·R1D-470 0.5 DC.5O DC.125 
between5to ZJSC·R15·121 0.5 DC.50 DC.125 
l000MHz. 

ZJSC·R47·121 0.5 DC.50 DC.125 Sharp cut·off and 

~ y high attenuation for ZJSC·R47·181 0.5 DC.50 DC.125 
wide band over 1 GHz ZJSC-R47·391 0.5 DC.50 DC.125 

Resin molded 
ZJSC·l RO·l 03 0.4 DC.50 DC.125 Pin terminals 
ZJSC·2R2·101 0.3 DC.50 DC.125 

ZJSC-220-101 0.1 DC.50 DC.125 

ZJSC·470·331 0.06 DC.50 DC.125 
ZBF 

~ 
Impedance Over 300 ZBF253S-01 3 DC.50 0.5 

n between 10 to ZBF503S-01 3 DC.50 0.5 
1000MHz. 

ZBF253D·Ol 3 DC.50 0.5 Suppression of 
tranS/'l)ission line ZBF503D-Ol 3 DC.50 0.5 

Round lead terminals reflection. ZBF503S·01TA 3 DC.50 0.5 
• Specifications, materials, etc. are subject to change without notice. 

Faston'" is a registered trademark of AMP Inc. 

EEM1991 For manufacturers' sales offices, see yellow pages A·1645 



2700 FILTERS, POWER 2700 

',A. YRI-MAG. Inc. 
~ ® yo&lf POWER Specialists 

TPY A/TPY· B SERIES 
THREE PHASE WYE FILTERS WITH CAPABILITIES TO ATIENUATE DIFFEREN
TIAL AND COMMON MODE NOISE, TO LEVEL A OR B, FROM SWITCHING 
POWER SUPPLIES. THIS SERIES OF "T" SECTION FILTERS HAS THE EXTENDED 
LOW FREQUENCY RANGE NECESSARY TO EITHER SUPPRESS SINGLE OR 
MULTIPLE SWITCHING POWER SUPPLIES IN BALANCED OR UNBALANCED 
LOAD CONFIGURATIONS. 

SIMPL Y SPECIFY EITHER TPYA OR TPYB FOR THE CONDUCTED LIMITS THAT 
YOU WANT TO MEET. THIS SERIES MAY ALSO BE CONNECTED IN A DELTA 
CONFIGURATION. 
Part No. Current Case Leakage' 
TPYB7 7.5A/PH 7.4.4 2.0mA 
TPYB15 15A/PH 8.5.4 2.0mA 
TPYB30 30A/PH 12.6.5 • 4 2.4mA 

Rated Voltage: 420/250 VAC, 47-63 Hz Insertion Loss: (50 ohms) 
Test Voltage: line to line: 1.5KVDC 

line to Gnd: 2.0KVAC 

.0SMHz .1SMHz .50MHz 1.5MHz 5.0MHz 20MHz 

I L/G 20db 60db 6Sdb 6Sdb 60db 60db 

I L/L 36db 65db 6Sdb 6Sdb 60db 55db 

Part No. Current Case Leakage' 
TPYA15 15AjPH 7.4.4 2.0mA 
TPYA30 30A/PH 8.5.4 2.4mA 
TPVA45 45A/PH 12 x 6.5.4 3.0mA 
TPYA6Il 6OA/PH 12 x 6.5 x 4 3.0mA 

Rated Voltage: 4201250 VAC, 47-63 Hz Insertion Loss: (50 ohms) 
Test Voltage: line to line: 1.5KVDC 

line to Gnd: 2.OKVAC 

.05MHz .15MHz .SOMHz 1.5MHz 5.0MHz 20MHz 

I L/G 10db SOdb 65db 6Sdb 65db 65db 

I L/L 20db 50db 60db 60db 50db S5db 

• EACH LINE TO GND. @ 2S0VAC 

K SERIES 
TRI-MAG's "K" SERIES, RFIjEMI, LINE FILTERS HAVE BEEN DESIGNED AND 
DEVELOPED TO ALLOW ELECTRONIC EQUIPMENT, USING SWITCHING POWER 
SUPPLIES AND OTHER LOW IMPEDANCE NOISE SOURCES. TO MEET VDE 0871 
AND THE RECENTLY ADOPTED FCC REGULATIONS GOVERNING THE INTER
FERENCE POTENTIAL OF COMPUTER AND SIMILAR DIGITAL ELECTRONIC 
EQUIPMENT TO RADIO COMMUNICATIONS. 

SERIES "K" FILTERS PROVIDE HIGH INSERTION LOSS FOR BOTH LlNE-TO
GROUND AND LlNE-TO-LiNE GENERATED RFIjEMIINTERFERENCE. THESE FIL
TERS ARE RECOGNIZED BY UNDERWRITERS LABORATORIES, INC. UNDER ITS 
COMPONENT RECOGNITION SERVICES. OTHER APPROVALS (CSA, VDE, IEC) 
ARE IN PROCESS. 
Pari No. Current Case Leakage' 
K3 3A 2.5 x 2.0 x 1.5 1.0mA 
Kl0 lOA 2.a x 2.2 x 1.5 1.0mA 
K20 20A 3.8 x 3.3 x 1.5 1.0mA 
K30 30A 4.25 x 3.0 x 2.7 1.0mA 
K45 45A 8.0 x 5.0 x 4.0 1.0mA 

Rated Voltage: 250VAC, 47-63 Hz Insertion Loss: (50 ohms) 
Test VoHage: Line to Line: 1.5KVDC 

line to Gnd: 2.0KVAC 

.0SMHz .1SMHz 

I L/L 20db 60db 

I L/G 30db 60db 

.50MHz 1.5MHz 5.0MHz 

65db 65db 65db 

65db 65db 65db 

20MHz 

60db 

60db 

1601 N, CLANCY CT. ITT TELEX NUMBER: 4994462 
VISALIA. CA 93291 CABLE ADDRESS: "TRIMAG" 
(209) 651-2222 FAX NUMBER: (209) 651-0188 

Three-Phase 
Power Line Filters 
FOR Switching Power Supplies 
TO MEET FCC. VDE LEVEL A AND B 

A A 

11 

LINE 
C 

N 

I 
GND -=- COM 

a :.!!S& ~--------~~-------~ 

Pari No. Current 
TPY20 20A/PH 
TPY30 30A/PH 
TPY45 45A/PH 
TPY60 6OA/PH 

Case 
5x4x4 
5x4x4 
ax5xA 
ax5x4 

Leakage' 
2.0mA 
2.0mA 
3.0mA 
3.0mA 

Rated Vohaga: 420/250 VAC, 47-63 Hz 
Test Vollage: Line to Line: 1.5KVDC 

Line to Gnd: 2.0KVAC 

Inserlion Loss: (50 ohms) 

.05MHz .1SMHz .SOMHz 1.SMHz 5.0MHz 

I L/G 12db 30db 5Sdb 60db 50db 

I L/L 18db 29db 50db 5Sdb 50db 

SERIES "1(" 

LINE 

20M Hz 

50db 

SOdb 

A·1646 For manufacturers' sales offices, see yellow pages EEM 1991 



2700 FILTERS, POWER 2700 

.A. TRI-MfiG. Inc. 
~. yollr POWER Specialists 

1601 N. CLANCY CT. 
VISALIA, CA 93291 
(209) 651-2222 

ITT TELEX NUMBER: 4994462 
CABLE ADDRESS: "TRIMAG" 
FAX NUMBER: (209) 651-0188 

MIF SERIES I 
1.063 PANEL ,D31R 

TYP 'L CUTOUT 

MODULAR INTEGRATED FILTERS 
(POWER ENTRY MODULE WITH FILTER) 

SPEED UP AND SIMPLIFY 
SYSTEM INTEGRATION ~fi~ 

PENO'G 

FEATURES: 

• IEC CONNECTOR INPUT 
• FUSED INPUT POWER 
• SPARE FUSE HOLDER 
• OPDT ONIOFF SWITCH 
• VOLTAGE SELECTION SWITCH 
• MINIMUM SPACE REQUIREMENT 
• COST SAVING INTEGRATION 
• SAfETY INTERLOCK ON fUSE 

_ SERIES B FILTERS 
83·I2SJOfA B3-12VS1OE 

TRI-MAG PART NO: 86-12S10EA .B6-12VS1OE 

'I5VK. lA/ .. 3"/6/1.. 
RATfDcutl:ltfNT 

,50\1" JA/ .. 3"16/\ 

IKCOMtrKTC'AI: VI' m 
fIJSf HO<."'" VB YES 
POWER SWITDt (DPDT) VB NO 
VOlTAGE SElECTOR SW NO YES 

83-12S1QEAVS 

B6-12S10EAVS 

3AI .. 

JA/ .. 

m 
VB 
YES 
YES 

SPECIFICATIONS: 
1, Maximum Leakage Current Each 

Line·to-Ground @ 115 VAC 60Hz, 0.5mA 
@ 250 VAC 50Hz, 1.0mA 

2, Hipol Rating (One Minute) 
Line-lo-Ground: 2000 VAC 
Line-lo-Line: 1500 VDC 

3. Operating Frequency: 47-63 Hz 
4. Raled Voltage: 1151250 VAC 

B.1·12SF10fA 83-12SflOfAVS B.H2AVSJ 
B6-12SflOEA B6-12'SfIOEAVS B6-12AVS3 

3A.16A lA/ .. 3AI .. 

3A16A JA/ .. lA/" 

YES YES m 
YES m m 
YES YES NO 
NO YES YES 

1.75 
Dim. "L" J 2.13 

fREQUENCY-MHz 

lIN~OAD MOOfL .Il I .20 1 .50.1 100 I 20,0 

B3 20dS .1 2SdB J _ 35dB SOda _t 50dB ." 20dS 2Sdll 35dB SOdS SOdS 
"":L 

_ SERIES F,G & GBV FILTERS 
F6-12SIOEA f6-12VSIOE f6-12SIOEAVS F6-12SFI0EA F6-12SFI0fA"" 2.13 

Dm"L"1 TlU-MAG PART NO: G3-12SIOEA GJ-12VS1Ot: GJ-12S10EAVS G3-12SF1OEA GJ-12'5flIJEAVS 2.13 
GBV3-12S I OEA --- --- --- --- 213 

llSVAC 'AIJA 6A13A bA/3A. OA/JA bA/3A. 

flATED OJRRENT 
2SOVA.C 6M3A. 6A/3A 6A/3A 6M3A. bA/3A .oF" SERIES 

lEe COOIKTOR YES V5 YES YES YES 

~f~lft~OAD FUSE HOLDEl YES YES YES YES YES 
POW£R ~ITCH (OPOT) YES NO YES YES VB 
VOlTAGE SELECTOR SW NO YES YES NO m 

FREQUENCY-MHz. "G" " "GBV" SERIES 
MODEL .15 .'0 .50 1.0 10.0 20.0 

~f~Ht:[f t~OA .. 4SdB SO .. 6SdB 7'" 7 ... 7'" 
G3 2 ... 'OdS SOd8 ""'. 7'" 7 ... 

GBY3 6Od8 " .. 70d8 7 ... 7 ... 7 ... 

_ SERIES K FILTERS 
TRI-MAG PART NO: 1C3-12S10EA 1C3-12V510f 1C3-12S10EAVS 1C3-12Sf10fA K3-12V1OEAVS 2.\3 Dim. "L" I 

IISVAC 3. 3' 3. 3' 3A 

RATEDCUR.RfNT 
2S0VAC 3' 3' 3. JA JA 

IECCONNECTOR YES YES YES YES YES 
FUSE HOlDER YES YES YES YES YES 
POWER $WITCH (DPDT) YES NO YES YES YES 

VOLTAGE SELECTOR SW NO YES YES NO VIS 

fREQUENCY-MHz L~NEf ~t4!~ MODEL .15 I .50 I 1.0 I 5.0 I 10.0 I 20.0 

1(3 UNE TO GROUND 60d8 I 65d8 I 65d8 65d8 ,>d, 'Sd8 
K31.1NE TO UNE SOda 65dB 65dB "dB 65dB ,>d, 

~ 
_ MPAlMPB SERIES 

MPA.3-12SIOEA MPA3-12VSltll MPA3-12SIOfAVS MPA3-I%SFIOEA MPA3-125f10EAVS MPA3-12AVS3 1.75 DIm. "l" 
T1t1-MAG PART NO: MP83-12S1OEA MPB3-12V510E MPS3-12SIOEAVS MP83-12SfI0fA M"'-12"lOfA~ MP83-12AVSJ 

115VAC 3. JA 3. 3. 3' JA 
RATED CURRENT 

250VAC 3' 3' 3. 3. 3. JA 

IEC CONNECTOR YES YES YES YES YES YES 
fUSE HOLDER YES '" YES YES YES YES 
POWER SWnCH (Df'()T) YES NO YE' YES YES NO 
VOLTAGE SELECTOR SW NO VEl YES NO YES YES 

fREQUENCY-MHz L:rkt4i L~ MODEL .01 I .02 .05 I .15 I " .50 I 1.0 L S.Oi 10.0 J 30.0 

MPA 'dB ISdB 25dB "dB "dB 65d8 I' 65dB 65dB I ,>d, 
MP, 15dB "dB 35dB '>dB " .. 65dB 65dB. 65dB '>dB ~ 

o 

1----~.600 ----.J 
_.003 

MIF CLIP MOUNT 
-12VS10EA -12AVS3 

-12AYS3 SCHEMATIC 

~~" C ._ 
~ h. 

: w, no .. 
MIF CLIP MOUNT 

-12S10E 
-12S10EA -12S10EAVS 

-12S10EA SCHEMATIC 

~]ill} t : C ~ .' . (: D 

~ . 
0'\ to 

~JflD~S SCHEMATIC...;::: 

l: ~ 1 
I : C D~tI 
~ to "' •• 

MIF FLANGE MOUNT 
-12SF10E 
-12SF10EA -12SF10EAVS 

EEM 1991 For manufacturers' sales offices, see yellow pages ~ 



2700 FILTERS, POWER 

~ TRI-MflCi~ Inc. 
~® yollr POWER Specialists 

'iU<I~ 
PA/PB SERIES 
THE TRI-MAG PA/PB SERIES OF A.C. LINE FILTERS HAVE BEEN DEVELOPED 
PRIMARILY FOR COMPUTER SYSTEMS THAT USE SWITCHING POWER SUP
PLIES. THE CURRENT RATINGS ARE HIGH ENOUGH TO ALLOW DESIGNERS TO 
PROTECT A COMPLETE COMPUTER SYSTEM FROM EXCEEDING THE CON
DUCTED EMISSION LIMITS SPECIFIED EITHER BY FCC OR VDE. 

THE PA IS AVAILABLE IN CURRENT RATINGS OF 1, 3, 5, 6 AND 10 AMPS AND 
THE PB IS AVAILABLE IN 1.3 AND 5 AMPS FOR OPERATION ON A.C. LINES OF 
115 TO 250 VOLTS 50/60 Hz. 

SPECIFY EITHER PA OR PB FOR THE CONDUCTED LIMITS THAT YOU WANT TO 
MEET. 

Part No. Currenl 
PBl 1 
PB3 3 
PBS S 

Rated Voltage: 2S0VAC, 47-63 Hz 
Test Voltage: Line to Line: 1.5KVDC 

Line to Gnd: 2. OKVAC 

Case 
2.5 x 2 x 1.5 
2.5 x 2 x 1.5 

2.8 x 2.0 x 1.5 

Leakage 
lmA @ 250VAC 
lmA @ 250VAC 
lmA @ 250VAC 

Insertion Loss: (SO ohms) 

MPA/MPB SERIES 
fHE TRI-MAG MPA/MPB SERIES ARE THE "MINI" VERSIONS OF THE PA AND 
'B. THEY HAVE BEEN DEVELOPED TO SUPPRESS THE CONDUCTED EMIS-
510NS GENERATED BY SWITCHING POWER SUPPLIES. SINCE THESE SERIES 
~RE "MINI" IN SIZE AND COST, IT MAKES THEM IDEAL FOR COMPUTER 
'ERIPHERALS. 

'HE MPA ORMPB IS AVAILABLE IN CURRENT RATINGS OF 2 AMPS FOR 
)PERATION ON A.C. LINES OF 115 TO 250 VOLTS, 50/60 Hz. 

;PECIFY EITHER MPA ORMPB FOR THE CONDUCTED LIMITS THAT YOU WANT 
'0 MEET. 

'art No. 
IPB2-11 
IPB2-12 

Current 
2 
2 

IIled Voltage: 25OVAC, 47-63 Hz 
1st Voltage: Line to Line: I.SKVOC 

Line to Gnd: 2.0KVAC 

Case 
1.9 x 2.1 x I.S 
2 x 1.1 x 1.3 

Leakage 
lmA @ 250VAC 
lmA @ 250VAC 

Insertion Loss: (SO ohms) 

MEDICAL SERIES 
1. Ml'ED VOIJAGE: ltS/2S0VAC, 47-63Hz 
2 • TEST VOIJAGE: 

1601 N. CLANCY CT. 
VISALIA, CA 93291 
(209) 651-2222 

Part No. Currenl 
PAl 1 
PA3 3 
PA5 S 
PA6 6 
PAlO 10 

Rated Voltage: 2S0VAC, 47-63 Hz 
Test Vollage: Line to Line: I.SKVOC 

Line to Gnd: 2.0KVAC 

Part No. 
MPA2-11 
MPA2-12 

Currenl 
2 
2 

Rated Vollage: 2S0VAC, 47-63 Hz 
Test Voltage: Line to Line: I.SKVOC 

Line to Gnd: 2.0KVAC 

2700 

ITT TELEX NUMBER: 4994462 
CABLE ADDRESS: "TRIMAG" 
FAX NUMBER: (209) 651-0188 

case 
2.S x 2 x I.S 
2.5 x 2 x 1.5 
2.5 x 2 x 1.5 

2.8 x 2.2 x l.S 
2.8 x 2.2 x I.S 

!.'eakage 
lmA @ 250VAC 
lmA @ 2S0VAC 
lmA @ 250VAC 
lmA @ 2S0VAC 
lmA @ 2SOVAC 

Insertion Loss: (50 ohms) 

case 
I.S x 1.1 x.8 
2 x 1.1 x 1.3 

Leakage 
lmA @ 2S0VAC 
lmA @ 2S0VAC 

Insertion Loss: (50 ohms) 

, LJ 
LINE m GROUND: 2SOO VDC CONFIGURATIONS AVAILABLE -10E = LlNEmLlNE: 1500VDC CIRCUIT -1 -3 -4 -7E -10E -11 -12S10E 

~ b 3. LEAKAGE CURRENl. - - - - - - --
M=2jJA, MA=50jJA, MB=250jJA @ 115VAC M3 A x - - - x x -

M6 A x - - - - x -
MA3 B - x - x x - x 
MA6 B - x - x x - - -11 

MAlO B - x - - x - - = 

'~D u~f~~ 
MA15 B - - x - - - -

I 0 MA20 B - - x - - - -
MB3 B - x - x x - x 
MB6 B - x - x x - -... MB10 B - x - - x - -

~ MB15 B - - x - - - ~ 

CIRCUIT A CIRCUITB MB20 B - - x - - - - -12S1OE = 
For manufacturers' sales offices, see yellow pages EEM 1991 



MINIGLO ARIES 
FOR US· CHARTS 
PRO CT SELECTION UIDES 

~ ~E~TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

91/92 EDITION OF EEM 
Abbreviations/Acronyms 

A-1114, 8-1037, C-1116, 0-1068 
AC Power Supplies, Product 

Selection Guide 
ASCII Code 
Batteries, Product Selection Guide 
Batteries & Fuel Cells, 

Characteristics 
Cabinets, Enclosures, Racks & 

Chassis, Product Selection Guide 
Capacitors, Basic Formulas 
Capacitors, Miniglossary 
Capacitors, Product Selection Guide 
Coils, Chokes, Inductors, 

Product Selection Guide 
Conductors, Maximum Current Capacity 

of Copper & Aluminum 
Connectors, Miniglossary 
Connectors, Terminals & Sockets, 

Product Selection Guide 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide 

DC Power Supplies, Product 
Selection Guide 

Delay Unes, Product Selection 
Guide 

Dielectrics, Thermal Conductivity 
Discrete Semiconductors, Product 

Selection Guide 
Displays, Readouts, & CRTs, 

Product Selection Guide 
EBCDIC Code 
Encapsulation, Miniglossary 
Fans, Blowers, Cooling Equipment, & 

Heat Exchangers, Product 
Selection Guide 

Fiber Optics, Miniglossary 
Fiber Optics, Product 

Selection Guide 
Filters, Power, Product 

Selection Guide 
Filters, Signal, Product 

Selection Guide 
Instruments, Test & Measuring, 

Product Selection Guide 
Interconnection Systems, Product 

Selection Guide 
Keyboards & Keypads, Product 

Selection Guide 
Lamps, Ughts, & Indicators, 

Product Selection Guide 

0-2146 
0-1086 
0-1427 

0-1468 

C-1003 
A-1078 
A-1054 
A-1003 

A-1155 

C-1825 
C-1329 

C-1149 

A-1300 

0-1501 

A-1493 
C-1709 

A-2082 

8-1032 
0-1110 
C-1126 

C-1601 
8-1224 

8-1214 

A-1609 

A-1651 

0-1207 

C-1678 

8-1794 

8-1135 

Logofinder & Trademark Directories 
Microwave Components, Product 

Selection Guide 
Military Qualified Products Ust 
Motors, Drives, & Rotating Components, 

Product Selection Guide 
Opto Semiconductors, Miniglossary 
Oscilloscopes, Product 

Selection Guide 
Panel Hardware, Product 

Selection Guide 
Panel Meters, Analog & Digital, Product 

Selection Guide 
Potentiometers, Trimmers, Controls, & 

C-901 

A-1746 
8-1002 

8-1233 
8-1334 

0-1406 

C-1582 

0-1340 

Rheostats, Product Selection Guide A-2013 
Power Supplies, Miniglossary 0-1522, 0-2184 
Power Supplies, AC, Product 

Selection Guide 
Power Supplies, DC, Product 

Selection Guide 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide 

Relay Contact Forms 
Relays, Electromechanical, 

Miniglossary 
Relays, Product Selection Guide 
Resistor Color Codes 
Resistors, Product Selection Guide 
Servo Components, 

0-2146 

0-1501 

8-1347 
8-1550 

8-1449 
8-1397 
A-1924 
A-1835 

Miniglossary 8-1270, 1>-2244 
SI Units, Basic Guide To, 

A-2080,~1666,C-1362,1>-2246 
Solenoids, Product Selection Guide 8-1614 
Switches, Product Selection Guide 8-1639 
Symbols-International Authorities 

A-1139, 8-1024, C-1156, 0-10ge 
Thermal Components, Product 

Selection Guide 
Thermal Conductivity of Dielectrics 

at Room Temperature 
ThyristorslHigh Power Diodes, 

Miniglossary 
Timers, Miniglossary 
Trademark & Logofinder 

Directories 
Transducers & Encoders, Product 

Selection Guide 
Transformers, Product 

Selection Guide 
Wire & Cable, Product 

Selection Guide 
Wire Gauges-Diameter, Area, 

Copper Weight 

8-1831 

A-1728, A-208L: 
8-1409, 0-114~ 

C-901 

8-187~ 

A-213: 

C-170! 



2750 

Filters, 
Amps, 

Band Translators, 
Switch Matrices, 

OCto 2 MHz, 
128 Channels. 

Allin One 
System. 

That's system friendly. 
That's Precision 6000. 

Get all you need today. 
Change and upgrade later. 

FILTERS, RF & SIGNAL 

Friendly High Density 
• 128 prog. filter/amp channels. 
• 32 band-pass channels. 
• 64 prog. amplifier channels. 
• Differential input. gain, calibration, 

monitor, and other options, of 
course. 

• Zero suppress. 

Friendly Performance 
• Band-pass with Q> 10,000. 
• 2 MHz prog. filters, 80 dB/octave. 
• 204.1 kHz filters, 130 dB/octave. 
• Filter match 0.250 and 0.25% typo 

Friendly Functions 
• Cal subsystem for go/no-go cal, 

end-to-end cal, plus diagnostics. 
• Group configuration for easy control. 
• Up-load and down-load for easy 

setup. 
• Overload detection. 
• System status, other reports. 

Friendly Choice 
• Programmable filters-HP, lP, BP, 

notch, anti-alias, one-third octave. 
• Programmable amplifiers-pre, 

post, auto-gain ranging. 
• Prog. frequency-band translators. 
• Switch matrices-4x4 to 32x32. 
• Buffered I/O to sense/control other 

devices. 
• Proto-cards for custom circuitry. 
• serial, GPIB, or parallel computer 

interfaces. 
• Custom systems from standard 

proven hardware that's available. 
• Buy only what you need now, add 

and change as needs change. 

2750 

128 filters in a mainframe 
Filters are offe~ed in a wide variety 

of types that you can mix and match 
within the 16 card mainframe. 

Filters come one, two, four, or eight 
per card, depending on resolution and 
other performance features. 

2 MHz filters 
We have a tradition of leading the 

way to higher frequency filters. We 
introduced the industry's first 2 MHz 
bandwidth filters for programmable 
use. 80 dB/octave attenuation. Time 
delay superior to Bessel. 

Ellipties as sharp as 13D dB/octave 
Precision was first to offer elliptics 

with 80 dB/octave attenuation. Now 
we're the first to add the sharper op
tion of 130 dB/octave for frequencies 
up to 204 kHz. 

Passband ripple is 0.044 dB p-p, and 
there's 10 phase match uptothe cut
off frequency. 

Open door policy on configuration 
You can mix types offilters. You can 

also add a variety of preamps, post 
amps, gain ranging amplifiers, and 
transducer amplifier/filters. Refer to 
Section 1100 for more details. 

A variety of additional system en-, 
hancements match the Precision 6000 
to your requirements. Frequency
band translators, switch matrices, 
buffered I/O interface cards and pro
totypecards are available for your 
system. See Section 2325 for details. 

Easy programming 
Set up the system at the front panel, 

One command uploads the set-up to a 
host computer. Down-load later to 
program the system. Choice of serial, 
GPIB, or parallel computer interfaces. 

Precision family ofsignal conditioners 
Call Precision Filters for all your sig

nal conditioning requirements. Signal 
switching systems, AID conversion 
systems, and VXI-based systems are 
available. See Section 2325. 

• See amplifier systems, transducer/amplifier systems, rn PRECISION FILTERS, INC. 
and auto-ranging amplifier systems in Section 1100. 240 Cherry Street Ithaca, New York 14850 

• See other data acquisition systems in Section 2325. 607·'Z77·3550 Fax, 607·277·4466 Telex, 646846 

"·1650 For manufacturers' sales offices, see yellow pages EEM 1991 



riTiTiTl selection 
Lam.uguide 

SIGNAL FiLTERS 

A. P. Circuit Corp. 

Arco Electronics 

Ave"s Corp. 

Chesterfield 
Products 

Communication Coil 

Eagle Wichita 

Electronic 
Precision 
Camps. Corp. 

ESC 
Electronics 

Filtron Co. 

Frequency Devices 

Genisco 

Integrated 

Microwave 

KR Electronics Inc. 

Krohn-Hite Corp. 

Metuchen 
Capacitors 

Microwave 
Filter Co. 

Murata Erie 

NTK Technical 

Ceramics 

Oxley Inc. 

A·t654 

A·t657 

A·t65B 

A·1661 

A·1665 

A·1666 

A·1670 

A·t67t 

A-t673 

A·t674 

A·t677 

A·t67B 

A·t6B2 

A·16B5 

A-t6B6 

A·t6BB 

A·t696 

A·t699 

A·t705 

Precision Filters, Inc. A·t706 

TTE Inc. A·t70B 

§ Surface Mount • MIL Spec 

EEM 1991 

~. 

~. 

~§' 

~§' 

filters rf & signal· 2750 

~§' ~§' 

~. ~. .~. 

~§' ~§' ~§' 

~-

~§' 

~. ~. ~. ~. 

~§' 

For manufacturers' sales offices, see yellow pages 

~. ~. 

~. 

~§' 

~. 

~. 

Custom 
designed 
filters 

Power line 
interference 
filters and 

enclosures 

Program
mable Filters 

~. EMI/RFI 
Suppresion 
(Resin & 
Hermetic 
Seal) 

Filter 
Connectors 
Surface 
Mount Filter 

EMI 
Suppresion 



A 
AID acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
AOP automatic data processing 
AFC audio frequency control 
AFf 'automatic filter test 
ALGOL algorithmic language 
AM a logical operator 
AQL acceptable quality level 
ASCD American national standard 

code for information interchange 
ASIC application specific IC 
ATE automatic test equipment 
ATG automatic test generation 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility syste 

C 
CAD computer-aided design 
CAE computer-aided engineering 
CAM computer-aided manufacture 
CAMAC computer-automated 

measurement and control 
CAPP computer-aided process 

planning 
CAT computer-aided test 
CATV cable television or 

community antenna television 
CCC (leaded) ceramic chip carriers 
CCO computer-controlled display 
CERMET ceramic metal element 
CIE computer-integrated engineering 
CIM computer-integrated 

manufacturing 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide 

semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

o 
O/A digital to analog 
DAC digital to analog converter 
DBMS data base management 

system 
DC direct current 
DFf design for testability 
DIAC bidirectional trigger diode 
I)IL dual in-line 
I)IN Deutsche Industrie 

Normenausschuss 
)IP dual in-line package 
)PM digital panel meter 
)RAM dynamic RAM 
)TL diode transistor logic 

mA electronic design automation 
~OP electronic data processing 
:BCDIC eX,tended binary coded 

decimal interchange code 
:EPROM electrically erasable 

PROM ' 

EIA Electronic Industries 
Association 

EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM erasable programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluOrinated ethylene propylene 

Copolymar. 200' Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide FET 
CMIP commn management 

information protocol 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 
HIPOT test, measurement. and 

diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

lAB Internet Activities Board 
IC integrated circuit 
IOC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 
ISDN integrated services digital 

network 
ISO International Standards 

Organization 

J 
JEOEC Joint Electronic Device 

Engineering Council 
JFET junction FET 
JMOS junction MOS 

K 
kHz kilohertz (10 3 hertz) 
KSR keyboard send /receive 

L 
LAN local area network 
LC (filters) inductance/capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED Iight-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
L VOT linear velocity displacement 

transformer 

M 
MASER microwave amplification 

by stimulated emission of 
radiation 

MA TV master antenna television 

I1F microfarad 
MHz megahertz 
MIC microwave IC 
MIPS million instructions per 

seocnI 
Mm microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide 

semiconductor FET 
MOSIGT metal oxide 

semiconductor insulated-gate 
transistor 

MOV metal oxidt; varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation 

module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
OSI open systems interconnection 

P 
PAL programmable array logic 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
PCS plastic clad silica 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter, 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTO resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 

SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon-controlled switch 
SOA source & detector assemblies 
SGMP simple gateway monitoring 

protocol 
SIOAC bidirectional voltage

triggered switch 
SIMM single in-line memory 

module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SNMP simpole network 

management protocol 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid-state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of 

expansion 
TXCO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer. 250' Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TI'Y teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
VAC volts (ot) alternating current 
VAN value-added network 
VAR volt-ampere reactive 
VCR video cassette recorder 
VOC volts (ot) direct current 
VHF very high frequency (30 kHz 

to 300 MHz) 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 

kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 



2750 FILTERS, RF& SIGNAL 

ALLEN AVIONICS, INC. 
The world:S most complete source of: 

Video Delay lines • General Purpose Delay lines 
Video Filters • LC Filters from 20Hz to 3GHz 

Video Hum Eli minators & Isolation Transformers 
Digital Delay lines and Video Instrumentation. 

Lowpass, Highpass 
NTSC & PAL Bandpass 

Band Reject General Purpose 
Linear Phase Delay Equalized 

Delay Equalized 
Lowpass Filters 

Component Signal 
Anti-Aliasing HEC 1000 

Processing HEC 2000 
Low Profile Pre & Post Designed to remove 

Sub-Miniature Filters all 50-60 Hz hum 

TOB for 4:2:2 in video signals 
Digital Signal 

Tubular VNE75 
Processing Designed for HDlY 

Butterworth, Triple Filters systems and other 
Chebyshev, Eleptic, 

Brick Wall high frequency 
Bessel, Gaussian 

Filters bandwidth 
requirements High-ReI 

High Performance Space Grade VIT 75 Filters for HDlY Video isolation Commercial & 
Military Video Networks transformer 

Amplitude & Bandpass designed to 
eliminate ground 

Phase Matching Bandstop loop problems in 
Tempest Gaussian video Signals 

ALLEN AVIONICS, INC. 
224 East Second Street, Mineola, NY "501 • (516) 248-8080· FAX (516) 747-6724 

EEM 1991 For manufacturers' sales offices, see yellow pages 

2750 



FILTERS, RF & SIGNAL 

A.P. CIRCUIT Corporation 
TEL: (718) 456-2717 . 
397 Linden Street I Brooklyn, NY 11237 

. Custom-built instruments and modules. 
Expert assistance in filter selection. Fast prototype service. 

DUAL CHANNEL RACKMOUNTABLE 
. AP 200 SERIES 

2750 

These are continuously tuneable multifunction Instruments 
with continuous cut-off frequencies ranging from 0.01 Hz -
2MHz. There is no need for separate filter Instruments as each 
of these Instruments comes complete with: 

LOWPASS HIGHPASS BYPASS 
BANDPASS BANDREJECT 

~:~i~~f:S.:::: :::::: : :~~X5.25"HX9"D Provides user the added flexibility of any two independent 

STANDARD FEATURES instruments on a single standard 19" rack. 
Attenuation slope ........... 24 dB/octave DC stability .............. 50 microvoltsl"C 
Insertion loss: Gain x 1 .......... 0 ± 1 dB Internal noise 

Gain x 10 .......... 20± 1dB (DC -100KHz) ......... 0.05 mV rms max. 
Maximum attenuation .............. 90 dB Input impedance .............. 1 Megohm 
Max. input signal ....... 8V, rms (12 V peak) Output impedance ........... 1 Ohm max. 

DIGITAL PROGRAMMABLE FILTERS 
FEATURES 
• Variable Frequency Filter • TTUCMOS compatible 
• Implement 2 to 8 order filter functions 
• Five filter functions are available: LOWPAS$, HIGH PASS, 

BANDPASS, BANDREJECT, ALLPASS 
• Response characteristics include Butterworth, Bessel, 

Chebyshev,Elliptic (Caue~) 

ACTIVE 
NOTCH 
FILTERS 
• Dual output: Bandpass & Band-reject 
• Ideal building block for mixed analog and digital systems 
• Miniature size 1.25" x 0.8" x 0.4" 

APPLICATIONS 
• Data Acquisition System Prefiltering 
.• D/A Postfiltering, and Disprete Step Smoothing 
• Signal Bandwidth Control 
• Signal Analyzer/Conditioner 
• Multichannel Processors 
• Remote Control/Sensor 
• Ideal for research on 

unknown signals 

"MINI" ACTIVE FILTERS 
LOW PASS, HIGH PASS AND BAND PASS 4-16 POLE 

Material: glass filled thermoplastic nylon 
0.025" (0.64) square for surface mount 

[h) - Low Profile Height Option'0.3" (7.6) 

THE ORIGINAL. 

BP16 - LP16 - HP16 
BP8, LP8 - HP8 
8 Pole, 16 Pole 
2.45 x 0.77" x 0.43" 

LP12-HP12 
LP6-HP6 
6 Pole, 12 Pole 
2.045" x 0.8" x 0.43" 

LP4-HP4 
4 Pole 
1.245" x 0.8" x 0.43" 

FEATURES 
• Standard DIP Package 0.6" between rows of 

pins 
• High Input Impedance (1 Mohm) 
• Low Output Impedance (1 ohm) 
• Frequency Cut-off Range -

100mHz - 500KHz (± 2%) 
• Characteristics 

Standard: Butterworth 
Options: Chebyschev, Bessel 

• Low noise 50 microvolt RMS (DC -100KHz) 
• Low profile 0.3" height, surface mount, phase 

and attenuation matching 

Units so Unique, competitors have attempted to copy and 
add them to their product lines. Beware of Imitations. 

STANDARD DELIVERY 
2WEEKSARO. 

For manufacturers' sales offices, see yellow pages EEM 1991 



2750 FILTERS, RF & SIGNAL 2750 

~ U.S. Agent for @!:!tij) SOSHIN ELECTRIC CO., LTD. VIDEO FILTERS 
FILTER FOR COMPONENT DIGITAL EQUIPMENT (4:2:2) Arco Also Manufactures 

Superior Capacitors 

Sampling frequency: 13.5MHz(V), 6.75MHz(UV) Sampling frequency: 13.5MHz(V), 6.75MHz(UV) 
• Good group delay characteristics 
• Various types including CCIR REC 601 type are available. 
• Comply with a variety of customers' needs. 

CCIR REC 601 type CCIR REC 601, compact type Standard type Low cost type 

Case size (mm) 78x32x13 SSx22.5xl0 60x30x13 39x16xl0 

PRE-FILTER 750 LPS.75MHz-1206 750 LPS.75MHz-1324 7S0 LPS.75MHz·0948 750 LP5.75MHz-1258 

1500 LP5.75MHz-0897 1500 LP5.75MHz-1303 

POST-FILTER 7S0 LP5.75MHz-1207 750 LP5.7SMHz·1325 750 LPS.75MHz-0947 750 LP5.75MHz-1259 
(XISIN Xl 1500 LP5.75MHz-0898 1500 LPS .75MHz-1304 

PRE-FILTER 750 LP2.7SMHz-1208 750 LP2.75MHz-1322 750 LP2.7SMHz-0918 750 LP2.75MHz·1260 

1500 LP2.7SMHz-089S 1500 LP2.7SMHz·1305 3000 LP2.7SMHz-07S8 

POST-FILTER 7S0 LP2.75MHz·1209 7S0 LP2.7SMHz-1323 7S0 LP2.75MHz-0919 750 LP2.7SMHz-1261 
(XISIN X) 1500 LP2.75MHz-0896 1500 LP2.75MHz-1306 3000 LP2.75MHz-0759 

Luminance 
(Y) 

LP5.7SMHz 

Input/output impedance (0) ISO (7S) 

Insertion loss (dB) 4 MAX 

Pass band ripple (dB) O.1p-p TYP 

3 dB frequency (designed value) (MHz) 6.05 

Pass band (MHz) S.75 

12 MIN Attenuation at Ik sampling frequency 
(15 MIN) 

I(~::" 
40 MIN Attenuation ........... 
8-

Absolute value of group delay time (nS) 800 (designed value) 

Group delay ripple (nS) 6p-p 

Corrected group delay band (MHz) 5.75 

Sampling frequency (MHz) 13.5 

Sampling fequency: 3.375MHZ 
LP1.375MHz·123W (Pre) 

ATT 

00 
!::="-= 10nS/div 

40 

30 

20 

10 

DELAY 
x103nS 
11 
10 
9 
8 
7 

0.0 0.5 1.0 1.5 2.0 2.5 3.0 
MHz 

Impedance .... _ . _ ................... 1500 
Size .....•.•.............•... 55x 22.5 x 10 

LP1.375MHz·1236W (Post) 
ATT 
(dB 
60 

I 

00 

40 

30 

20 

10 

o 

I--t- 10nS/div 

DELAY 
X1Ql nS 
1 1 

1 o 
9 
8 
7 
6 
5 
4 
3 
2 
1 

0.0 0.5 1.0 1.5 2.0 2.5 3..0 
MHz 

Impedance .............. , ........... 1500 
Size ........•.............•.. 55x22.5x 10 

Pre-Filter Post-Filter 

Color difference Luminance Color difference 
(u.V) (V) (u.V) 

LP2.75MHz LP5.7SMHz LP2.75MHz 

150 (7S) 150 (75) 150 (75) 

4 MAX 6 MAX 6 MAX 

O.1p-p TYP ±0.1 TYP ±0.1 TYP 

3.1S 6.25 3.25 

2.75 S.75 2.75 

6 MIN 12 MIN 6MIN 
(7 MIN) 

40 MIN 40 MIN 40 MIN 
..... ... .. ........ ....... .. ' 

4- 8- 4-

1506 803 1520 

12p-p 6p-p 12p-p 
(8p-p) (8p-p) 

2.75 5.75 2.75 

6.75 13.5 6.75 

Sampling frequency: 27MHZ 
LP11.5MHz·1326 (Pre) 

ATT 
(dB DELAY It- . - --F--60 xl()!nS r- -- t-- - -----j r-
00 

~ 

r-----

r-----
20 

r-----
10 

o 

-N 
silS/div 

r-
f----

\-------1 ,,' 1 
o 

9 

1 

0.0 5.0 10.0 lS.0 20.0 
MHz 

Impedance ........................... 750 
Size ......................... 55x22.5x 10 

LP11.5MHz·1327 (Post) 

~~r=+=+=+=1==1l=+=t==l~~~~ 6OBI'2 11 
50 5nS/di 10 

9 
40 8 

7 
~ 6 

20 " 5 

10 

o t-,-----t--t-. _-._F. __ ~_L-*-tr _.LW.~ .. ~_. 
0.0 5.0 10.0 15.0 20.0 

Impedance .................•.. ~~~ .... 750 
Size ..•...................... 55x22.5x10 

ATT LP5.75MHz·12D6 (Pre) DELAY 

(dB xHFnS I 
1 00 2 

- r- 1 1 
00 0 

t-5nS/div 
1 

40 

20 

10 

o 
1 

0.0 2.0 4.0 6.0 8.0 10.0 
MHz 

20-,-

ATT~LP~5~'715M~H~Z!'1~2D~7~(P~o~st~) ~~DELAY (dB) xlO~nS 

60 ~ 

SO 5nS/div :~ 
9 

~ 8 
7 

~ 6 
5 
4 
3 

10 2 
1 

0 
0.0 2.0 4.0 6.0 8.0 10.0 

MHz 

ATT LP2.75MHz·1208 (Pre) 
DELAY 

(dBI Xl(}lnS 
13 

60 12 
- r- -5nS/div 11 

00 10 
9 

40 8 
7 

30 6 
5 

20 4 
3 

10 2 

0 
1 

0.0 1.0 2.0 3.0 4.0 5.0 
MHz 

ATTLP2.75MHz.12D9 (Post) DELAY 

(dBI xl0l nS 
13 

00 
-;-:-5nS/"V 

12 

00- .,-:-c 11 
10 
9 

40 8 
7 

30 6 
5 

20 4 
3 

10 2 

0 
1 

0.0 1.0 2.0 3.0 4.0 5.0 
MHz 

Sampling frequency: 54MHZ 
LP24.5MHz·1D65W (Pre) 

5nS/div 

20.0 30.0 

DELAY 
x102nS 

12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 

40.0 
MH, 

Impedance ........................... 750 
Size ..........•••............ 55 x 22.5 x 10 

LP24.5MHz·1D66W (Post) 
ATT 
(dB I 

60 

00 

40 

30 

20 

10 

o 

f--- f--- 5nS/div . 

DELAY 
x10~nS 

3 1 
1 2 
1 1 
1 o 
9 
8 
7 
6 
5 
4 
3 
2 
1 

0.0 10.0 20.0 30.0 40.0 
MHz 

Impedance ........................•... 750 
Size ........•................ 55 x 22.5 x 1C 

9016 FULLBRIGHT AVENUE. CHATSWORTH, CA 91311 • FAX: (818) 882-6513 
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2750 FILTERS, RF & SIGNAL 2750 

~ 
EtectroiiiCs U,S. Agentfor ~ SOSHIN ELECTRIC CO., LTD. VIDEO' FILTERS 

FILTER FOR DIGITAL EQUIPMENT AND VIDEO SIGNAL PROCESSING -NTSC- Arco Also Manufactures 
Superior Capacitors 

Sampling frequency: 14.32MHz (pre & post) 

LP5MHz-0823 (Pre) 
ATT 
(dB ) 

80 

50 

40 

30 

20 

10 

o 

10nS/div c-

DElAY 
1O'nS 

3 
x 
1 
1 2 
1 1 
1 o 
9 
8 
7 
8 
5 • 3 
2 
1 

LP6MHz-0735 (Pre) 
ATT 
(dB 
80 

I 

50 

40 

30 

10 

o 

f--r-10nS1div 

DELAY 
xl()2n5 
2 1 

1 1 
1 o 
9 
8 
7 
6 
5 
4 
3 
2 
1 

LP6MHz-1153 (Pre) 
ATT . 

) IdB 
80 

50 

30 

20 

10 

o 

J./J;v 

DELAY 
xl02nS 
1 1 

1 o 
9 
8 
7 

5 
4 
3 
2 
1 

0.0 2.0 4.0 6.0 B.O 10.0 0.0 2.0 4.0 6.0 8.0 10.0 0.0 . 2.0 4.0 6.0 8.0 10.0 12.0 

LP6MHz-1447 (Pre) 
ATT 
(dB) 
80 

50 

30 

20 

10 

o 

30nS/dN 

MHz 

DElAY 
XlotnS 
1 
1 
9 
8 
7 
8 
5 
4 
3 
2 
1 

LP5MHz-0824 (Post) 
ATT 
(dB I 
80 

50 

40 

30 

20 

10 

o 

~ 20nS/div 

r- _. 

MHz 

DELAY 
xl02nS 
3 1 

1 2 
1 1 
1 o 
9 
8 
7 
6 
5 
4 
3 
2 
1 

LP6MHz·0737 (Post) 

) 
ATT 
(dB 
sO 

50 

40 

30 

20 

10 

o 

r--r- 10nS/div 

MHz 

DELAY 
X1Q2nS 
2 1 

1 1 
1 o 
9 
8 
7 
6 
5 
4 
3 
2 
i 

0.0 2.0 4.0 6.0 8.0 10.0 0.0 2.0 4.0 6.0 8.0 10.0 0.0 2.0 4.0 6.0 8.0 10.0 
MHz 

LP6MHz-1155W (Post) 
ATT 
(dB 
80 

I 

50 

30 

20 

10 

o 

5nS/div 

r-

DELAY 
100nS 

1 
x 
1 
1 o 
9 

7 

5 

3 

1 

0.0 2.0 4.0 6.0 8.0 10.0 12.0 

High performance type 

Case size (mm) 78x32xl3 

750 LP6MHz·0623W 

PRE·FILTER 

POSHILTER' 750 LP6MHz·0624W 
(XISIN Xl 

PRE·FlLTER 

POSHILTER 
(XISIN Xl 

Sampling fequency: 28.63MHz 
Standard Type 

MH, 

Standard type 

60x30xl3 

750 LP6MHz·0859 

1500 LP6MHz·0264W 

3000 LP6MHz·0735 

750 LP6MHz·l079 

3000 LP6MHz·0737 

750 LP5MHz·0906 

1500 LP5MHz·0823 

750 LP5MHz·0907 

1500 LP5MHz·0824 

LP12MHz-1338 (Pre) LP12MHz·1445 (Pre) 

MHz 

LP6MHz·1448 (Post) 
ATT 
(dB 
80 

) 

50 

40 

30 

20 

10 

o 

30nS/div 

DELAY 
xl()2nS 
2 1 

1 1 , o 
9 
8 
7 
6 
5 
4 
3 
2 
1 

MHz 

0.0 2.0 4.0 6.0 8.0 10.0 
MHz 

Compact type CCIR REC 601 Scale· up type * 

39x16xl0 55x22,5xl0 39x16xl0 

750 LP6MHz·1251 750 LP6MHz·1l53W 750 lP6MHz·1447 

1500 LP6MHz·0909 

750 LP6MHz·1252 750 LP6MHz·1l55W 750 LP6MHz·1448 

1500 LP6MHz·0910 

1500 LP5MHz·0939W *lsc/2"< 12dB, delay peak is corrected 

1500 LP5MHz·0938W 

CCIR REC 601 Scale-up type 

LP12MHz·1339 (Post) LP12MHz·1446 (Post) 
ATT 
(dB 
80 

) 
DELAY ATT 

X102nS (dB) 
1 2 80 
1 

DELAY ATT 
x1Q2ns (dB ) 
1 2 80 
1 

DELAY ATT 
x 
1 

1Q2nS (dB 
2 80 

) 

II 

x 
1 

DELAY 
102nS 
2 

50 

40 

30 

20 

10 

0 

I--

0.0 

1-,6..s,.J.. 

5.0 10.0 

1 
1 o 50 r-
9 
8 40 
7 
6 30 
5 
4 20 
3 
2 10 
1 

15.0 20.0 
o 
0.0 

MHz 

I--r-~nS/d~ 

5.0 10.0 15.0 20.0 
MHz 

1 
10 50 
9 
8 40 
7 
6 30 
5 

1 

20 

10 

o 
0.0 

10nS/diY 

.A 

""\. 
5.0 10.0 15.0 

1 1 
1 o 50 
9 
8 40 
7 
6 30 
5 

I--- 1 

20.0 
MH, 

20 

0 

0 
0.0 

1 

:-..... 5nS/diy 
1 
9 

7 

1 

5.0 10.0 15.0 20.0 
MHz 

Impedance ............ , .... 750 Impedance ................. 750 Impedance ............ , .... 750 Impedance ................. 750 
Size .......... , ..... 39x 16x 10 Size .. , ............ 55x22.5x 10 Size ................ 39x t6x 10 Size ............... 55x22.5x 10 
• High performance type is available 

9016 FULLBRIGHT AVENUE. CHATSWORTH, CA 91311 • FAX: (818) 882-6513 

A·1656 For manufacturers' sales offices, see yellow pages EEM 1991 



2750 FILTERS, RF & SIGNAL 2750 

• U.S. Agent for ~ SOSHIN ELECTRIC CO., LTD. VIDEO FILTERS 
DIPPED TYPE FILTER/DELAY LINE Arco Also Manufactures 

Superior Capacitors 

For Satellite broadcasting (Group delay is good since equalizer is built in.) 

LP4.5MHz-0607 (For video signal) -NTSC-
(dB}ATI 
70 

80 

50 

40 

30 

20 

10nS/div 

j'-

10 I-

I 
/ 

./ 

I' 
k J I" II I '-' i"-

I/ 

V 
1 2 3 4 5 6 7 8 9 10 FrEIqUeOCy(MHzl 

Impedance ......................... 10000 

BP5.727MHz-0615 (For sound signal) -NTSC- BP6MHz-0598 (For sound signal) -NTSC-

0 

60 .., 
40 

ATT 30 
IdB) 20 

10 

0 

-2 

100" 

'\ 

~ 

I ... -
v. 

I II'""S.727MHz 
2 Frequency (MHz) 

Impedance .......................... 1500 

ATT 
IdB ) 

70 

eo 
50 

40 
30 
20 

10 

o 

t- ldB/dtv 1/ 
IN P\1T 

1234567891011 

Impedance .......................... 5100 

Note: 15kHz. 20kHz active filters are available 

LP5.5MHz-3097 (For video signal) -PAL-

) 
ATT 
IdB 

70 

60 
50 

40 

30 
20 

10 

I-- V ....., 
40nS/div 

...... 

02468101214161820 
MHz 

22+0 

LP5.5-3097 

SOSHINe 12+0 

'-y---r-.... .Ll 
~o 

7.S:tO.3 5.0±D.3 2.5±O.3 

Impedance .................... " ... 10000 

Pc II 4-0.5xO.25 

For video signal processing 
LP5MHz·0901 LP3MHz-0620 

) 
ATT 
(ell 

70 

eo 
50 
40 

30 
20 
10 

;:!~rJ/N 

-
",/ 

V 
v 

~ 

) 
ATT 
(ell 

70 

50 
50 
40 

30 

20 
10 

1OnSI'" ...., I~ 

1/ 
~ 

BP7MHz-0647 (For sound Signal) -PAL-
ATT 
IdB ) 

40 

30 

20 

10 

of--

......." 

DELAY xlQ2nS 

/ 

/ 
IN PUT 

1 r-
10.0 12.0 

MHz 

Impedance .......................... 5100 

BP3.5MHz-0569 
ATT 
(dB) 

70 

24+0 
50 
50 
40 

L 
~ 

30 

18+0 

1 20 

10 
100jS!dlv 

0 lo.." JI 

I ;-

012345878910 
MHz 012345678910 

MHz 

10 +1 +2 MHz 
fo=3.58MHz 

Impedance ............. 3300 Impedance ............ 10000 Impedance ............. 10000 

EEM 1991 

LP2MHz·0298 
ATT 
(ell) 

70 
eo 
50 
40 

30 
20 
10 

° 

~ l<to 
r---.I-f 

IL 

'\. 

,,)( .... 

" 
V 

012345818910 
MHz 

Impedance ............ 10000 

LP7MHz-1007 
ATT 
(ell ) 

60 
60 
40 

30 
20 

° 0 

1..\st~v 

- v 

1/\ 

012345678910 
MHz 

Impedance ............ 10000 

9016 FULLBRIGHT AVENUE· CHATSWORTH. CA 91311 • FAX: (818) 882-6513 
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2750 FILTERS, RF & SIGNAL 2750 

AIENS CUS'IDM DESIGN FILTER SYSTEM & PCB MODULE 

1-(800) 452-1966 
MULTI-FUNCTION FILTER SYSTEM 

MODEL 5200 
Portable Multi-Function Filter 
FEATURES: 
• Single or Dual channel 
• Lowpass, Highpass, Bandpass, & Band-reject 
• Adjustable .Bandwidth 
• 3-1/ 2 digit display 
• Cover frequencies: 0.01 Hz to 6.0 MHz 
• Filter orders: 4th & 8th 
• Responses: Butterworth, Bessel, Chebyshev, 

Elliptic, & Linear Phase Elliptic 
• Pre-amplification up to 60 dB 
• Single-ended or Differential input 
• DC offset adjustable to 0.0 
• Low noise and low DC drift 
• Battery operation option 
• Dimension: 9.75"Lx 3.5"H x 12"0 

MODEL 6000 
Multi-Channel High Order Filter 
FEATURES: 
• Consist of one main frame and 8 plug-in cards 
• Support up to 16 channel filters 
• Front panel displays all parameters 
• Cover frequencies: 0.01 Hz to 6.0 MHz 

II 1888kHZ I I 
@INPUT 

MAXIMUM RATINGS 
Dynamic Range 
Attenuation 
Input Voltage 
Output Voltage 
Input Impedance 
Output Impedance 

-~ -~ 
OUTPUT ® 

> 90dB 
> 100dB/OCT 
± 15.0V. 
± 13.5 V. 
1 Megaohm (or 50 ohm matched) 
< 50 ohm (or 50 ohm matched) 

• • • • Implement most responses: Butterworth, Bessel, 
Chebyshev, Elliptic, & Linear Elliptic - £ c:::J c:::J c:::J 

-CJ T666 • Supply all filter functions: Lowpass, Highpass, 
Bandpass, & Band-reject - --c:::J c:::J c:::J :. CJ o6!::j 

• Pre-amplification up to 60 dB 
• Single-ended or Differential input 
• DC offset adjustable to 0.0 
• Magnitude & Phase matching options 
• 19" Rack-mountable case 
• Rear panel in/out BNC connectors 
• Can be modified to customers' specifications 

MAXIMUM RATINGS 
Dynamic Range 
Attenuation 
Input Voltage 
Output Voltage 
Inpu~ Impedance 
Output Impedance • 
Channel Crosstalk 
DC Offset 

AVERS SIGNAL EQUIPMENT Corp. 
p.o. BOX 1057, NEW YORK, NY 10002 TEL: (718) 335-1886/FAX: (718) 429-5785 

A·1658 For manufacturers' sales offices, see yellow pages 

> 90 dB 
> 100dB/OCT 
± 15.0V. 
± 13.5 V. 
1 Megaohm (or 50 ohm matched) 
< 50 ohm (or 50 ohm matched) 
> 60dB 
< 0.5mV 

EEM 1991 



2750 FILTERS, RF & SIGNAL 2750 

AVEIS CUSTOM DESIGN FILTER SYSTEM & PCB MODULE 

1-(800) 452-1966 
MINIATURE ANALOG ACTIVE FILTER MODULE 

MODEL AS 
(ANTI-ALIASING FILTER) 
Small 16-pin 0.3" wide DIP 
0.85"L X 0.47"W X 0.40"H 

FEATURES: 
• Fit STD monolithic 16-pin IC socket 
• Analog RC filter (no sampling/switching) 
• No external component is needed 
• HI input/LO output impedances 
• Unity gain output (gain available) 
• Compensated DC offset « 2mV) 
• Low power consumption 
• Customer modification available 
• Also available in Highpass Filter 

MODEL AM 
(HIGH ORDER FILTER) 
2.45"L X O.77"W X 0.40"H 

FEATURES: 
• High order/High attenuation filter 
• Support up to 30th order filter 
• Implement most responses: Butterworth, Bessel, 
Chebyshev, Elliptic, Linear Elliptic 

• Supply all filter functions: Lowpass, Highpass, 
Bandpass, & Band-reject 

• Unity gain output (gain available) 
• Magnitude & Phase matching options 
• Compensated DC offset «2mV) 
• Operate in Single & Dual Power Supply 
• Can be modified to customers' specifications 

MODEL AF2 
(BANDPASS & NOTCH FILTER) 
1.25"L X O.77"W X 0.40"H 

PIN ATTENUATION RESPONSE TYPE 

AS1102 15 dB@3Fc Bessel Lowpass 
AS1103 21 dB@3Fc Bessel Lowpass 
AS1104 23 dB@3Fc Bessel Lowpass 
AS1105 26 dB @3Fc Bessel Lowpass 
AS1106 30 dB@3Fc Bessel Lowpass 
AS1112 12dB@2Fc Butterworth Lowpass 
AS1113 18 dB@2Fc Butterworth Lowpass 
AS1114 24 dB@2Fc Butterworth Lowpass 
AS1115 30 dB@2Fc Butterworth Lowpass 
AS1116 36 dB@2Fc Butterworth Lowpass 
AS1122 13 dB@2Fc Chebyshev Lowpass 
AS1123 22dB@2Fc Chebyshev Lowpass 
AS1124 30dB@2Fc Chebyshev Lowpass 
AS1125 40 dB @2Fc Chebyshev Lowpass 
AS1126 50dB@2Fc Chebyshev Lowpass 

8th order ELLIPTIC Response 

m 0J\1. __ 0.1 dB 
m 

0.1 ~ _ IJ./J./V\ :B. :B. 
z z 
0 0 

~ 
::J 

~ 
::J 

Z Z 
W W 

~ BOdB ~ BOdB 

1.0 1.5 0.65 1.0 
Lowpass Highpass 

Normalized Frequency (Hz) 

ATTENUATION, K (db) 

FEATURES: ATTENUATION, K (db) &=4 2 .4.2 .04 £=1/Q 
• 2nd order filter block 
• MUlti-outputs: Band-reject, Lowpass, 
Highpass, & Bandpass 

• Adjustable Frequency & gain 
• Variable Bandwidth 
• Cascade to implement high 

order filter 

1.0 

0.5 

0.2 

0.1 

.05 

.02 

.01 

.005 

.002 

.001 

V 
1/ 

/ 
V 

I ~ ...... 

6=1 / " V I 1\ ...... 
VI " O~1 / I" '\ 

V I \ I'\.. I" 
""'1 " Q='10JL 1,,\ ~ 

./I ""- ~ • 60Hz power noise rejection 
.01 .02 .03'.1 .2 .5 1 2 5 10 20 50 100 

• Low noise & low DC drift Normalized Frequency fifo 

• Fast delivery (1 week) 

AVENS SIGNAL EQUIPMENT Corp. 
po. BOX 1057, NEW YORK, NY 10002 TEL: (718) 335-1886/FAX: (718) 429-57B5 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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AVENS CUS1DM DESIGN FILTER SYSTEM & PCB MODULE 

1-( 8 0 0) 4 5 2 -19 6 6 
PROGRAMMABLE ANALOG ACTIVE FILTERS/AMPLIFIERS 
MODELAD2 
Miniature 2 BIT/4 settings 
2.45"L X 0.77"W X 0.40"H 

FEATURES: 
• Binary selection: CMOS, TTL compatible 
• Use analog switches (not SWITCH-CAP filter) 
• Instantaneous selection (no latching) 
• Filter order choices: 4th or8th 
• Available filter functions: Lowpass, Highpass, 

Bandpass, Band-reject 
• Implements responses including: Bessel, 

Butterworth, and Chebyshev 
• Accept input signal up to ± 15V. 
• Low DC shift among settings «2 mV) 
• Customization and modification available 

MODELAD3 
3 BIT/Slndependent settings 

FEATURES: 
• Filter order choices: 4th, 6th, & 8th 
• Implement responses including: Butterworth, Bessel, 
Chebyshev, Elliptic, Linear Elliptic 

• Dimension: 3.S"L X 2.S"W X O.S"H 
• Other features are same as AD2 (see above) 

MODELAD8 
S BIT/255 Continuous Settings 
uP Compatible Interface 

FEATURES: 
• RC active filter (no SWITCH-CAP) 
• Instantaneous selection (latching optional) 
• Filter order choices: 4th, 6th, & 8th ' 
• Implement responses including: Butterworth, Bessel, 
Chebyshev, Elliptic, & Linear Elliptic 

• Provide all filter functions: Lowpass, Highpass, 
Bandpass, & Band-reject 

• Magnitude & Phase Matching 
• Dimension: 3.S"L X 2.S"W X O.S"H 
• Customization and modification available 

MODEL AD10 
10 BIT/1024 Continuous Settings 
DIP Switch Selections 

FEATURES: 
• Frequency selection via build-in DIP switch 
• No clock and other components are needed 
• Other features are same as AD8 (see above) 

AVENS Corp.' 

BINARY BIT 
2 1 
0 () 

0 1 
1 0 
1 1 

BINARY BIT 
3 2 
0 0 0 
0 0 1 
0 0 
0 

0 0 
0 1 

0 

p.o. BOX 1057, NEW YORK. NY 10002 TEL: (718) 335-1886/FAX: (718) 429-5785 

A·1660 For manufacturers' sales offices, ,see yellow pages 

SELECTION SCHEME 
A B C D 
Fo Fo Fo Fo 

2Fo 2Fo 2Fo F1 
4Fo F1 3Fo F2 
8Fo 2F1 4Fo F3 

SELECTION SCHEME 
A B C D 
Fo Fo Fo F1 

2Fo 2Fo 2Fo F2 
4Fo F1 3Fo F3 
8Fo 2F1 4Fo F4 
16Fo F2 5Fo F5 
32Fo 2F2 6Fo F6 
64Fo F3 7Fo F7 
128Fo 2F3 8Fo F8 

EEM 1991 
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CUSTOM LC FILTERS---...... 
in standard, 
subminiature and 
surface mount 
packages from 
DC to 1.3 GHz. 

CHESTERFIELD PRODUCTS. INC. 
manufactures a variety of custom filtedypes: 

- BAND PASS - ROOFING - MESSAGE 
- HIGH PASS - C-NOTCH - IF 
- LOW PASS - JUNCTION - SINX/X 
- BAND STOP - ANTI-ALIAS - CRYSTAL 

CHESTERFIELD filter designs incorpo· 
rate various response characteristics: 

- BUTTERWORTH • CHEBYSHEV • ELLIPTIC 
- BESSEL - LINEAR PHASE • GAUSSIAN 
-LEGENDRE -INVERTEDCHEBYSHEV 

CHESTERFIELD MIL-SPEC conformance 
standards include: 

- MIL-F-183Z7 QUALIFICATION 
- MIL-I-45Z08 INSPECTION 
• MIL-STD-4566Z CALIBRATION 
- MIL-STD-ZOOO CERTIFICATION 
- MIL-STD-10S SAMPLING 

CHESTERFIELD can accomodate 15th 
order requirements: balanced or unbalanced versions: 
phase and amplitude matching: amplitude and group 
delay equalization: phase linearity: noise bandwidth: 
VSWR and return loss. 

CHESTERFIELD employs state of the art 
design software and computer hardware to achieve opti
mal filter analysis and design. Our ultra-modern NBS cali
brated RF signal test equipment ensures accuracy, 
reliability, and varification of product performance. 

CHESTERFIELD filter products are fully 
certifiable and warranteed. Standard test data can be 
supplied with each unit of shipment: customer for
mats will be accommodated. Plotted data IS available 
upon request. 

For ·further information. call or write 

CHESTERFIELD is geared to your special 
engineering needs as well as quick action 
response. 
Since 1969. the leader in LC filters ........ with 

OFF-THE-SHELF AVAILABILITY 

Chesterfield 
Products/inc. 

CALL 1-800-666-9655 
FAX 1-201-797-9504 

37 Midland Ave., Elmwood Park, NJ 07407 
Telephone: 201/797-9655 

For manufacturers' sales offices, see yellow pages A-1661 
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CUSTOM LC FILTERS 
transmit and receive 
roofing filters 
Transmit Roofing Filters are used to remove noise from the 
transmitted traffic bandwidth at the out-of-band fre
quency when out-of-band noise is measured. 

Receive and Video Roofing Filters remove noise from the 
received baseband at frequencies 10% above the traffic 
bandwidth. 

Below are typical roofing filters. Other channel capacities 
and frequencies are available at no-additional cost. 

TYPICAL ROOFING FILTERS 
Channel Transmit Receive 
Capacity. Roofing PIN Roofing PIN Fc Fa 

12 22-01-4132 22-01-4232 66 60 
24 22-01-4101 22-01-4201 116 108 
36 22-01-4116 22-01-4216 172 156 
48 22-01-4135 22-01-4235 224 204 
60 22-01-4102 22-01-4202 277 252 
72 22-01-4117 22-01-4217 331 300 
84 22-01-4133 22-01-4233 396 360 
96 22-01-4103 22-01-4203 448 408 

108 22-01-4136 22-01-4236 502 456 
132 22-01-4104 22-01-4204 607 552 
168 22-01-4162 22-01-4262 779 708 
180 22-01-4134 22-01-4234 832 756 
192 22-01-4105 22-01-4205 884 804 
252 22-01-4106 22-01-4206 1157 1052 
312 22-01-4107 22-01-4207 1499 1300 
348 22-01-4163 22-01-4263 1597 1452 
360. 22-01-4139 22-01-4239 1650 1520 
372 22-01-4137 22-01-4237 1730 1570 
432 22-01-4108 22-01-4208 1976 1796 
480 22-01-4141 22-01-4241 2249 2044 
552 22-01-4148 22-01-4248 2438 2216 
612 22-01-4109 22-01 c4209 2794 2550 
792 22-01-4110 22-01-4210 3612 3284 
852 22-01-4140 22-01-4240 3885 3532 
972 22-01-4111 22-01-4211 4430 4028 

1092 22-01-4112 22-01-4212 5380 4892 
1200 22-01-4119 22-01-4219 5786 5260 
1332 22-01-4149 22-01-4249 6301 5884 
1500 22-01-4143 22-01-4243 7217 5661 
1872 22-01-4113 22-01-4213 8932 8024 

VIDEO 22-01-4214 6000 
VIDEO 22-01-4215 4300 
VIDEO 22-01-4218 10000 

For further information. call or write 

Chesterfield 
Products/inc. 

I 
1 ±.lOBTYP 

25 DB MIN 

I 
50 DB MIN 

FA I 
BWIDTH - -

± (.005Fe + 2)KHZ 

TRANSMIT ROOFING FILTER Fe 
FREQUENCY RESPONSE 

± .1OB TYP 1 
25 DB MIN 

( 
V 

FA 1.1FA 

RECEIVE AND VIDEO ROOFING FILTER 
FREQUENCY RESPONSE 

SPECIFICATIONS 
I 5" 

I. ... 5.75" --======~ ,..·-------6.5"-

OUTLINE DRAWING 

Frequency: 

Return Loss: 
Impedance: 

Loss: 
Frequency Response: 

Connectors: 
Size: 

Standard filters as listed. 
Other frequencies available 
on special order. 
24dB Typically 
Input & Output 75 ohms 
O.adB Typically 
See curve other side 
BNC or TNC as required 
61/2" x 3" x 1" 

• alternative packaging available 

CALL 1-800-666-9655 
FAX 1-201-797-9504 

37 Midland Ave., Elmwood Park, NJ 07407 
Telephone: 201/797·9655 

For manufacturers' sales offices, see yellow pages EEM 1991 
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CUSTOM LC FILTERS 
subminiature and surface mount packages 

CASE 1 

CASE STYLE A 

1.1 .BO 
1 1.2 .97 

1.3 1.37 

2 1.25 

3 TOB' .60 

4 TOB .60 

5.1 1.00 
5 5.2 1.20 

5.3 1.00 

6 TOB .60 

7 SMT .755 

CASE 2 H -t 
l C 

.22 II;!; 
-r~-TT 
~EB 

.O~O I.J==~ ".1 ~ l 

CASE 6 

f-C-j 

B 

.50 

.50 

.BO 

.50 

-
-

.75 

.75 

.675 

.60 

.415 

GND 
.020 

-1 25 1--
C 

.2B 

.2B 

.2B 

.40 

.25 

.325 

.375 

.375 

.500 

.325 

.315 

0 

.60 

.70 
1.10 

.95 

.316 

.316 

.70 

.70 

.70 

.446 

-

E 

.30 

.30 

.60 

.20 

-

-
.40 
.40 
.40 

-
.20 

CASE3AND4 

--I .15 I--

I/O .020 

.018 I 
TYR1 

FREQ.RANGE 

1-750 MHz 

.5-750 MHz 

10-750 MHz 

.5-750 MHz 

1-750 MHz 

1-750 MHz 

CASE 7 

-if.--

G-GROUND LEAD 
I/O-INPUT/OUTPUT LEAD 

NOTE: ALL DIMS IN INCHES 

BP SECTIONS 

4 

6 

3 

6 

4 

4 

'Case NO.3 has three ground tabs brazed to the underside. Consult factory for specs. 

Example: 

Subminiature Filters 
Part Number Code 

2 P 3011 1 T I . Sequential 4 Digit 1.0. 
Filter Type 
Case 

For further information. ca/J or write 

Chesterfield 
Products/inc. 

FILTER TYPE 

L-Low Pass 
H-High Pass 
P-Band Pass 
S -Band Stop 

CASE STYLE 
1.1-Rectangular 
1.2-Rectangular 
1.3-Rectangular 

2-Rectangular 
3-TOB w/'Jabs 
4-TOB 
S-Rectangular 
6-TOB 
7-SMT 

CALL 1-800-666-9655 
FAX 1-201-797-9504 

37 Midland Ave., Elmwood Park, NJ 07407 
Telephone: 201/797-9655 

For manufacturers' sales offices, see yellow pages A·1663 



eem 
These symbols appear on many electrical/electronic components distributed in the world market. They indicate that a country's standard-
setting agency has approved the design of the component and/or a testing agency has approved the performance of the component in 
meeting the standard. This page lists only those countries that have a symbol to represent their authority. 

e Argentina (IRAM) Instituto 

~ 
Hong Kong Hong Kong Standards ~ Poland Polski Komitet 

Argentino de Racionalization de & Testing Centre Nonnalizacji Miar i Jakosci (Polish 
Materiales Conunittee for Standardization, 

Measures and Quality Control) 

4> ....... ~ .. , Australia (SAA) Standards 

~ 
Hungary (MSZH). Magyar '10 Portugal (CEP) Comissao 

iVi ASsociation of Australia Szabvanyugi Hivatal (Hungarian ElectrotCcnica Portuguesa 
... l 

Office for Standardization) 

@ Austria (OVE) Oesterreichischer rJSr) India (lSI) Indian Standards STAS Romania Institutul Roman de 
Verband fUr Elektrotechnik Institute "Manak Bhavan" Standardizare (Romanian Standards 

Institute) 

15C1 
Belgium (CEB) Comite 511 Indonesia Badan Kerjasama 

~ 
Singapore Singapore Institute of 

Electrotechnique Beige Standardisasi UPI-YDN! (LIPI- . l Standards and Industrial Research 
YDN! Joint Standardization 
Committee) 

ABNT Brazil (ABNT) Associa~ao B Iran Institute of Standards and 

* 
Soutb Africa (SABS) South 

Brasileira de Nonnas Tea1icas Industrial Research of Iran African Bureau of Standards 

@ Canada (CSA) Canadian 
~ 

Ireland (I1RS) Institute for Spain (IRANOR) Instituto 
Standards Association Industrial Research and Standards Nacional de Racionalizaci6n y 

NonnaIizaci6n 

@) Czecboslovakia Urad pro SII Israel (Sm Standards Institution ~ Sweden (SEK) Svenska 
Nonnalizaci a Mereni (Office for of Israel Elektriska Kommissionen (Swedish 
Standards and Measurements) Electrotechnical Commission) 

@ Denmark (DEK) Dansk 

(f) Italy (CEI) Comitato ® Switzerland (SEV) 
Elektroteknisk Komite (Danish Elettrotecnico Italiano (Italian Schweizerischer Elektrotechniscber 
Electrotechnical Committee) Electrotechnical Committee) Verein POstfacb 

~ 
Egypt (EOS) Egyptian 

0 Japan (JISC) Japanese Industrial <@> Turkey (TSE) Turk Standardlari 
EOS Organization for Standardization and Standards Conunittee Agency of Enstitusu (Turkish Standards 

Quality Control Industrial Science and Technology Institution) 

® Finland (SETI) Electrical 

S Korea, Republic of (Soutb) 

~ 
United Kingdom (BSI) British 

Inspectorate Industrial Advance Administration Standards Institution 

<riD 
France (UTE) Union Technique 

~ 
Mexico (DGN) Direcci6n General 1M United States Underwriters 

de l'Electricite de Nonnas Secretaria de Patrimonio Laboratories Inc. 
y Fomento Industrial Puente de Recognized Component Mark 
Tecamacbalco 

ill Germany, Democratic 
IKE MAl Netberlands (NEC) Nederlands ® United States Underwrjters Republic of (East) (ASMW) EUR Elektrotechnisch Comite 

Amt fUr Standardi-sierung Laboratories Inc. 
Messwesen und Warenprufung 
(Office for Standardization, 

New Zealand (SANZ) Standards I:J Venezuela CODELECTRA en Metrology and Quality Control) 
Association of New Zealand Conjunto con COVENIN Avda. 

¢9 Germany, Federal Republic ppal. 
of (West) (DKE) Deutscbe 

~ 
Electrotechnische Konunission im 

® Norway (NEK) Norsk A Yugoslavia Federal Institute of 
DIN und VDE (German 
Electrotechnical Commission of Elektroteknisk Komite (Norwegian 4* Standardization 

DIN and VDE) Electrotechnical Committee) 

ELOT Greece (ELOT) The Hellenic <i) Pakistan Pakistan Standards 
. Organization of Standardization Institution 
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COMMUNICATION COIL INC. has been 
designing and producing high reliability 
Filter Networks since 1944 ... 
to high exacting standards for communications 
and signal processing in military, avionics, 
satellite, telemetry, marine, GPS and com
mercial applications. 

Using the latest CAE and CAD technology 
our engineers use patented and proprietary 
synthesis software to perform complete 
simulations of your unique design require
ments. Our optimization system enables us to 
rapidly reproduce reliable up-to-date designs 
(plus we extensively use surface mount 
technology where ever appropriate). We will 
custom design networks to meetthe exacting 
require
ments of 
time or 
frequency 
domain 
and at· 
tenuation 
levels re
quired for 
tomorrows 
needs. 

Each and 
every unit 
is 100% 
parametric 
tested. 
Our ultra-modern HP computerized network 
testing equipment also provides complete 
printouts and performance curves of each 
filter network, if desired. Complete lot 
traceability is standard. 

Our award-winning quality control program 
is approved by major customers world-wide. 

Our filter networks are designed and manu
factured in Chicago, IL U.S.A. to meet rigid 
global marketplace demands. 

Call us at 312/637-1333 today and speak directly 
to the Communication Coil design & applications 
engineering staff with your questions, orders 
or sample requests. , . or FAX your re
quirements to 312/637-8564. 

20 Hz to 2 GHz ... Proven Reliability 

• LO·PASS • HI-PASS 
• BAND PASS • BAND REJECT 
• NOTCH • BESSEL 
• BUTTERWORTH • CHEBYSHEV 
• ELLIPTIC • GAUSSIAN 
• PHASE MATCHING • DELAY MATCHING 
• ANTI-ALIASING • MULTI-POLE 
• LO-PROFILE • MINIATURE 
• SUBMINIATURE • SURFACE MOUNT 
• HI-SELECTIVITY • HERMETICALLY SEALED 
• MIL·I-45208 • MIL-F-18327 
• MIL-Q-9858A • MIL-F-15733 

Applications 
• MILITARY • INDUSTRIAL • COMMERCIAL 
• AVIONICS • TELECOMMUNICATIONS • GPS 
• NAVCOM • SATCOM • EMI • RFI • VDE • UL 

COMMUNICATION COIL, INC. 
2839 North Narragansett Avenue 
Chicago, Illinois 60634. 
372-637-7333 • Fax 372-637-8564 

EEM1991 For manufacturers' sales offices, see yellow pages A·1665 
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FILTERS 1.0 MHz to 1.0 GHz 
Eagle manufactures a wide variety of radio frequency filters. Our goal is to offer a wide variety of standard designs 

in order to ease the selection process and reduce costs to you the customer. In accordance with this goal the following 
unique approaches to RF filter manufacure have been taken. 

Standard Frequency System-SPS'" Eagle bas pioneered this in the filter industry. Basically SPS'" increments are 
by a fixed percentage. For example standard values would be 1.0 MHz, 1.2 MHz, 1.5 MHz ratber then .1.0 ,2.0,3.0. 
As you can see by studying the cutoff frequencies this is identical as standard resistor values. Using this system as few 
as 46 cutoff frequencies blanket the spectrum from 1.0 MHz to 1.0 GHz. Experience has shown that 95% of tbe 
applications can use a standard filter rather than a custom design since a custom frequency can be no more then 5 
% away from one of our standard frequencies.. . 

Partially Assembled Module-PAM'" 10 insure quick delivery and maintain low costs Eagle has developed this 
concept. In this system the mechanical packages are designed for maximum flexibility both electrically and mechani
cally. Filter modules are partially assembled for each frequency group and installed into the proper enclosure. When 
an order is received the unit is trimmed to the final cutoff frequency resulting in a finished filter in days instead of 
weeks. Standard proven designs spare the customer of the unsurities and cost of custom units. Additionally, there 
are many standard, and stocked, values for each type of filter which are ready for 48 hour shipment. 

Pricing-Eagle has the lowest prices for connectorized filters in low volumes. In 2-4 quantities the HLC700 lowpass 
filters begin at $95.20 for a.standard frequency model. The tuneable filters are as low as $89.10 depending on the 
frequency range selected. , , 

Due to limitations in space many filter types that are made by EAGLE are not listed here. Please write or call for 
the complete catalog of Eagle filters and other products. 

HLC-700 Lowpass, Highpass, Bandpass and Bandstop Filters 
HLC-700 Description: HLC-700 Specifications: 

Eagle HLC-700 series are compact, high performance Electrical 
filters. Stainless steel hardware and connectors assure that 
there is no corrosion due to galvanic potentials. Cases are 
solder sealed to keep out dust and foreign materials. 

With minimum power ratings of 25 watts, and many 
models even higher, the spurious free dynamic range of 
these filters is tremendous. The filters are electrically 
very rugged, are resistant to ESD and EMP, 'and may be 
connected directly to antennas for receiver use or medium 
power transmitters. 

See appropriate data sheet 
Mechanical 
Dimensions: 
Case A 2.0"W X 2.0"L X1.7"H 
Case B 3.0"W X B.O"l X 2.5"H 
Case C 2.B"W X 4.0"l X 1.75"H 
Dimensions do not include connectors 

Weight: < 1.5 Ibs 
Envlromental 
Temperature: 

Operating: -20" C to 7rJ' C 
Storage: .550 C to 1250 C 

HLC-700's are available in Lowpass, Highpass, Bandpass 
and Bandstop configurations. Lowpass and Bandpass fil
ters are discussed on the following pages. Please request 
HLC-700 filter catalog for detailed specifications on 
Bandpass and Bandstop as well as complete information 

Humidity: 10 to 80 % non condensing. 
Shock: 

on Lowpass and Highpass filters. Vibration: 
> 15G any axis @ 11 mS Mll-E-5400T 
> 25G 10 to 2000 Hz. MIL-E-5400T 

HLC700 ORDERING- find the desired cutoff frequency in the table of standard cutoff frequencies. Then pick 
the number of sections desired and find the associated part number. call the factory at the number below for price 
and delivery information. We will also provide engineering assistance in selecting a filter for your needs if desired. 

TNF-200 Tuneable.Notch'Filters 
Features 

• Easily adjustable, multi·turn tuning element 
• High rejection of notched frequency (typically 25 dB or better) 
• Low VSWR for aCCurate measurements 
• 10 Watt power rating 

Specifications: 
Electrical 
Power rating: 10 watts at Notch, 

50 watts if IL <;: 2.0 dB 
Impedance: 50 ohms 5% 
Insertion loss: <0.5 dB below 1.0 GHz 

< 1.0 dB below 2.0 GHz 
Mechanlca. 
Dimensions: 2.7"W X 2.0"l X 1.7"H 
Weight: BOz 
Envlromental 
Temperature: rJ' C to 7rJ' C 
Humidity: 10 to 80 % non condo 

F 
WICHITA 

Model No VS Range Table: 

Model 
TNF-201 
TNF-202 
TNF-203 
TNF-205 
TNF-207 
TNF-208 
TNF-210 
TNF-220 
TNF-23O 

Frequency MHz 
1.5- 2.5 
2.5- 5.0 
5.0- 10.0 
9.5 - 18 
15 - 30 
30-- 75 
50 - 210 
100- 350 
250 -850 

P. O. Box 9448 • WIChita, KS • 67277 • (316) 942-5100 • DATA/FAX (316) 942-5190 

2750 

A·1666 ' For manufacturers' sales offices, see yellow pages EEM 1991 
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HLC700 Lowpass Filters-Enhanced Chebychev Topology 

-2dB 1---+--+--+-I-+++.1+--+---+--l----l---I-+-I-+-1 

-4dB 1---+--+--+-I-++++I\---+---+--l----l---I-+-I-+-1 

-6dB f---+---+--+-+-++++-I~-+__-+---+--~H--I--I--j 

-8dB 1---+--+--+-I-++++lI!<,,--f----+--+-+--I--I--+-I-I 
" 

.. 1 OdS I-_-+_+-+-+-I---l--+-+I~HI_-+--+-I--+-~...j...j_l 

·20dB I---+-+-+--I-II-+-+-+If!i!r.\'<-\-\ ---+--.J--l---W-WI-W 

·30dB I---+-+-+-+-I---l--+-+IH'~\""\ "-\-" -+---+--I--+-~...j...j..j 
-40dB I---'--_J..-.+--j-+-++++-\+\.:\ \ .... "-\-" --+--t-----+--j-+-++-I-I 

·SOdB chebychev +-1-++-1-++"";\4-\ :.:,.." --'\'H-~-+-I-+-..j....j.-I-I 
I- response . ' 

-60dB I-------+--+--HI-+++++-....;\-+\ -+\ _\+-7_+--HI---+-.J..-I-.J.-I 
-70dB '--_-l..........J.....J....l....L...J~..L.....i.\ :.',...\ \,l.-" L.....L...L...L.LLLJ.J 

13 11 9 

Features 

• 46 Standard cutoff frequencies from 
1.0 Mhz to 1000 Mhz 

• Custom frequencies: $50.00 setup 

.500 watt and 1000 watt family available 

.7, 9, 11 or 13 sections 

• Manufactured to MIL-STDS 
EAGLE HLC700 enhanced chebychev low pass filters are 

available in four configurations: these are 7, g, 11 or 13 sec
tions. The enhanced cnebyshev design yields a steeper transis
tion band with no increase in insertion loss. When used as signal 
filters these units offer excellent immunity from internal inter
modulation due to the high power rating. 
Specifications 
Electrical 

Impedance: 50 Q ± 5% 
VSWR: < 1.4:1 ( <-16 dB return loss) 
Insertion loss: see table below 
Passband ripple: <0.30 dB cutoffs below 200 MHz 

<0.40 dB cutoffs above 200 MHz 
Maximum stopband freq: see table below 

Mechanical & Enviromental: refer to page A -1666 
Ordering information: Please see page A -1666 

Table of Chebychev Filters by Series 
oof Ins Power stopband Case Max 

Series Sec loss ratin attendB size Fre 
HCA701 7 <0.4 100W -SO C 10xFc 
HCB701 9 <0.5 70W -60 C 10xFc 
HCC701 11 <0.6 70W -60 C 10xFc 
HCD701 13 <0.8 SOW ·70 C 10xFc' 
HCA702 7 <0.4 100W ·50 A SxFc 
HCB702 9 <0.5 100W -60 A SxFc 
HCC702 11 <0.5 100W -60 C SxFc 
HCD702 13 <0.8 70W -6S C SxFc 

Fe 2 x Fe 10 x Fe HCA703 7 <0.5 SOW -SO A 3xFc 
HCB703 9 <0.7 SOW -SO A 3xFc 
HCC703 11 <0.8 SOW -60 C 3xFc 

Table of Standard Cutoff Freauencies 
Cutoff Table of Standard Cutoff Fre uencies 
FREQ Seven Sec Nine Sec Eleven Sec Thirteen Sec Cutoff 

FREQ Seven Sec Nine Sec Eleven Sec Thirteen Sec 
LO HCA70lLlRO HCB70lLlRO HCC70lLlRO HC070lL1RO 
1.2 HCA70lLlR2 HCB701LIR2 HCC701LIR2 HCD70lLlR2 56.0 HCA702LS60 HCB702LS60 HCC702LS60 HCD702LS60 
l.S HCA701LIRS HCB701LlRS HCC70lLlRS HCD70lLlRS 62.0 HCA702L620 HCB702L620 HCC702L620 HC0702L620 
2.2 HCA701L2R2 HCB701L2R2 HCC701L2R2 HC070lL2R2 68.0 HCA702L680 HCB702L680 HCC701L680 HCD702L680 
2.7 HCA70lL2R7 HCB70lL2R7 HCC701L2R7 HCD701L2R7 7S.0 HCA702L7S0 HCB702L750 HCC702L7SO HCD702L7SO 
3.3 HCA701L3R3 HCB70lL3R3 HCC70lL3R3 HCD701L3R3 82.0 HCA702L820 HCB702L820 HCC702L820 HCD702L820 
3.9 HCA70lL3R9 HCB701L3R9 HCC70lL3R9 HCD701L3R9 91.0 HCA702L910 HCB702L910 HCC702L910 HCD702L910 
4.7 HCA70lL4R7 HCB70lL4R7 HCC70lL4R7 HCD701L4R7 100.0 HCA702LIOI HCB702L101 HCC702L101 HC0702LlOl 
S.l HCA70lLSRl HCB70lLSRl HCC70lLSRl HC070lLSRl 120.0 HCA702L121 HCB702L121 HCC702L121 HC0702L121 
S.6 HCA701LSR6 HCB701LSR6 HCC701LSR6 HCD701LSR6 1S0.0 HCA702LISI HCB702LlSl HCC702LlSl HC0702LlSl 
6.2 HCA70lL6R2 HCB701L6R2 HCC701L6R2 HCD70lL6R2 220.0 HCA702L221 HCB702L221 HCC702L221 HC0702L221 
6.8 HCA701L6R8 HCB701L6R8 HCC701L6R8 HCD701L6R8 270.0 HCA702L271 HCB702L271 HCC702L271 HC0702L271 
7.5 HCA701L7RS HCB701L7RS HCC701L7RS HCD70lL7RS 330.0 HCA702L331 HCB702L331 HCC702L331 HC0702L331 
8.2 HCA70lL8R2 HCB701L8R2 HCC701L8R2 HCD70lL8R2 390.0 HCA702L391 HCB702L391 HCC702L391 HCD702L391 
9.1 HCA701L9Rl HCB701L9Rl HCC701L9Rl HCD701L9Rl 470.0 HCA702L471 HCB702L471 HCC702L471 HCD702L471 
10.0 HCA701L100 HCB701LlOO HCC701Ll00 HCD701L1OO Sl0.0 HCA702LSll HCB702LSll HCC702LSll HCD702LSll 
12.0 HCA701Ll20 HCB701Ll20 HCC701Ll20 HCD70lL120 
lS.O HCA70lLISO HCB70lLlSO HCC701L1S0 HCD701LlSO S60.0 HCA703LS61 HCB703LS61 HCC703LS61 HC0703LS61 
22.0 HCA701L220 HCB701L220 HCC701L220 HCD701L220 620.0 HCA703L621 HCB703L621 HCC703L621 HC0703L621 
27.0 HCA701L270 HCB701L270 HCC701L270 HCD701L270 680.0 HCA703L681 HCB703L681 HCC703L681 HCD703L681 
33.0 HCA701L330 HCB701L330 HCC70lL330 HC0701L330 7S0.0 HCA703L7S1 HCB703L7S1 HccroJL7S1 HCD703L7Sl 
39.0 HCA701L390 HCB701L390 HCC70lL390 HCD70lL390 820.0 HCA703L821 HCB703L821 HCC703L821 HCD703L821 
47.0 HCA701L470 HCB701L470 HCC701L470 HCD701lA70 
51.0 HCA701LSIO HCB701LSI0 HCC701LSlO HC0701LSI0 

910.0 HCA703L911 HCB703L911 HCC703L911 HC0703L911 
1000.0 HCA703LI02 HCB703LI02 HCC703LI02 H('D703LI02 

F 
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2750 FILTERS. RF & SIGNAL 2750 

HLC700 Lowpass Filters-Elliptical Topology 

OdB 

-2dB 

-4dB 

-6dB 

-8dB 

-10dB 

-20dB 

-30dB · . · . 
-40dB · . · . 
-SOdB elliptical 

I-- response 

13 • 
1·1 

-60dB j 

-70dB 

Features 

• 46 Standard cutoff frequencies from 
1.0 Mhz to 1000 Mhz 

• Custom frequencies: $75.00 setup 

• Linear phase family available 

• Sharp cutoff 

• Manufactured to MIL-STDS 
EAGLE HLC700 elliptical low pass filters are available in 

four configurations: these are 7, 9, 11 or 13 sections. These 
filters are Ideal for applications requiring a steep transistion 
band. When used as signal filters these units offer excellent 
immunity from internal mtermodulation due to the high power 
rating,. 
Specifications 
Electrical 

Impedance: 50 Q ± 5% 
VSWR: <1.4:1 ( <-16 dB return loss) 
Insertion loss: see table below 
Passband ripple: <0.30 dB cutoffs below 200 MHz 

<0.40 dB cutoffs above 200 MHz 
Maximum stopband freq: see table below 

Mechanical & Enviromental: refer to pa~e A -1666 
Ordering information: Please see page fi. -1666 

Table of Elliptical Filters by Series 
oof Ins Power stopband Case Max 

Series See loss ratin attendB size Fre 
HEA701 7 <0.4 SOW -60 C 10xFc 
HEB701 9 <0.5 SOW -70 C 10xFc 
HEC701 11 <0.6 SOW -70 C 10xFc 
HED701 13 <0.8 ZSW -70 C 10xFc 
HEA702 7 <0.4 70W -55 A SxFc 
HEB702 9 <0.5 70W -60 A SxFc 
HEC702 11 <0.5 70W -60 C SxFc 
HED702 13 <0.8 SOW -70 C SxFc 
HEA703 7 <0.5 SOW -55 A 3xFc 
HEB703 9 <0.7 SOW -60 A 3xFc 
HEC703 11 <0.8 SOW -60 C 3xFc 

Table of Standard Cutoff Freauencies 
Table of Standard Cutoff Fre uencies CutolT 

FREQ Seven Sec Nine Sec BlevenSec Thirteen Sec Cutolf 
FREQ Seven Sec Nine Sec BlevenSec Thirteen Sec 

1.0 HEA701L1RO HEB701L1RO HBC701L1RO HBD701LIRO 
L2 HEA701L1R2 HEB701L1R2 HBC701L1R2 HBD701LIR2 S6.0 HEA702LSCiO HEB702LSCiO HBC702LS60 HED702LSCiO 
LS HEA701LIRS HEB701LIRS HBC701LIRS HBD701LIRS 62.0 HEA702L620 HEB702L620 HEC702L620 HED702L620 
2.2 HEA701L2R2 HEB701L2R2 HI!C701L2R2 HED701L2R2 68.0 HEA702l.68O HEB702L680 HBC701L680 HBD702l.68O 
2.7 HEA701L2R7 HBB701L2R7 HBC701L2R7 HBD701L2R7 75.0 HEA702L750 HEB702L750 HI!C702L750 HBD702L7S0 
3.3 HEA701L3R3 HEB701L3R3 HBC701L3R3 HBD701L3R3 82.0 HEA702L820 HEB702L820 HI!C702L82O HED702L820 
3.9 HEA701L3R9 HEB701L3R9 HBC701L3R9 HED70lL3R9 91.0 HEA702L910 HEB702L910 HI!C702L910 HBD702L910 
4.7 HEA70lLAR7 HEB70lLAR7 HBC70lLAR7 HBD70lLAR7 100.0 HEA702LI01 HEB702LI01 HI!C702LI01 HBD702LI01 
S.l HEA70lLSRl HEB701LSRI HBC701LSRI HBD70lLSRI uo.O HEA702L121 HEB702L121 HI!C702L121 HBD702L121 
5.6 HEA70lLSRCi HEB701LSR6 HBC7OlLSR6 HBD701LSR6 158.0 HEA702L151 HEB702L151 Hl!C702LlSl HBD702L151 
6.Z HEA70lL6R2 HEB701L6R2 HBC701L6R2 HBD701L6R2 220.0 HEA'702L221 HEB702L221 HI!C'702L221 HBD'702L221 
6.8 HEA7011.6R8 HEB701l.6R8 HBC701l.6R8 HBD70ll.6R8 270.0 HEA702L271 HEB702L271 HI!C702L271 HBD702L271 
7.5 HEA701L7RS HEB70lL7RS HBC70lL7RS HED701L7RS 330.0 HEA702L331 HEB702L331 HI!C702L331 HBD702L331 
&2 HEA701L8R2 HEB701L8R2 HBC701L8R2 HED70lL8R2 390.0 HEA702L391 HEB702L391 HI!C702L391 HlID702L391 
9.1 HEA701L9Rl HEB701L9Rl HBC701L9R1 HED701L9Rl 470.0 HEA702LA71 HEB702LA71 HI!C702L471 HCD702LA71 
18.0 HEA701Ll00 HEB701Ll00 HBC701LI00 HED701Ll00 510.0 HEA702LSll HEB702LSll HI!C702LSll HCD702LSll 
12.0 HEA701Ll20 HEB701LI20 HBC701Ll20 HBD701LI20 
15.0 HEA701Ll5O HEB701Ll5O HBC70lLl5O HBD701LlSO 560.0 HEA703LS61 HEB703LS61 HI!C703LS61 HBD703LS61 
22.0 HEA701L220 HEB70lL220 HBC701L220 HED701L220 620.0 HEA703L621 HEB703L621 HI!C703L621 HBD703L621 
27.0 HEA701L270 HEB701L270 HBC7OlL270 HBD701L270 
33.0 HEA701L330 HEB70lL330 HBC70lL330 HBD701L330 

680.0 HEA703L681 HBB703L681 HI!C703L681 HBD703L681 
758.0 HEA703L751 HBB703L7S1 HI!C703L751 HED703L751 

39.0 HEA701L390 HEB701L390 HBC701L390 HED701L390 820.0 HEA703L821 HBB703L821 HI!C703L821 HBD703L821 
47.0 HEA701L470 HEB701LA70 HBC701L470 HBD701LA70 918.0 HEA703L911 HBB703L911 HI!C703L911 HBD703L911 
Sl.O HEA701LSI0 HEB70lLSI0 HBC701LSI0 HBD701LSI0 1000.0 HEA703L102 HBB703LI02 Hl!C703LI02 HBD703L102 
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2750 FILTERS, RF & SIGNAL 

Bandpass Filter HLC700 & HDF400 

HLC711 and HLC712 Narrowband Bandpass Filters 
Standard Bandpass Filter families 
Model Avail INS Bandwidth in 'l(, at dB 

Number Ctr Freq Loss 
in MHz in dB -10 -20 -30 

HLC711Bxxx-2 147 <3.5 <5 <7 <9 
HLC712Bxxx-2 51-330 <4.0 <6 <8 <10 
HLC711Bxxx-S 147 <2.5 <6 <8 <10 
HLC712Bxxx-5 51-330 <3.0 <6 <8 <11 
HLC711Bxxx-10 147 <2.5 <13 <16 <19 
HLC7128xxx-10 51-330 <3.0 <13 <17 <19 
HLC711Bxxx-15 147 <2.0 <18 <20 <23 
HLC712Bxxx-15 51-330 <2.5 <18 <21 <24 
HLC711Bxxx-2O 147 <1.5 <25 <28 <30 
HLC712Bxxx-2O 51-330 <2.0 <25 <29 <31 

Specifications: 
Electrical Power: 25 watts pass and 10 watts stopband 

Return loss: > -14 in passband 
Mech: Size: HLC711Bxxx 2"x4"x1.75 

HLC712Bxxx 2"x2"x1.58 
Envirom: See page A -1666 . 

-40 

<13 
<15 
<13 
<15 
<20 
<20 
<28 
<30 
<32 
<34 

2750 

Max 
Freq 

150 
750 
200 
750 
200 
750 
200 
750 
200 
750 

EAGLE HLC71xB Band pass filters are available 
from 1.0 to 330 Mhz in standard center frequencies 
as listed in the specification section. These filters 
come in standard bandwidths from 2 percent to 20 
percent. The table indicates skirt performance of 
the various bandwidths. Other center frequencies 
and bandwidths are available as specials. These 
filters are ideal for IF filtering or other applications 
where small size and low cost are important. 

Std Freq: 1.0,1.2,1.5,1.8,2.2,2.4,2.7,3.3,3.6,3.9,4. 7 ,5.1,5.6,6.2,6.8,7.5,8.2,9.1, 
10.0,12.0,15.0,18.0,22.0,24.0,27.0,33,36,39,47, 
51,56,62,68,75,82,91,100,120,150,180,220,270,330. 

Insert desired center frequency in place of three small x's in the part num
ber. For example a filter with a 8.2 Mhz cutoff would be HLC711B8R2-:02. 

HDF400 Dielectric Bandpass Filter 
Standard Dielectric Filter Frequencies: 

Part CTR INS Bandwidth in Percent 
Number MHz Loss -10dB 20 dB ~dB -40 dB 

HDF400 Dielectric filters 
These filters offer low insertion loss at a narrow 2% 

bandwidth.Using four coaxial resonators with 
dielectric loading to reduce size. Due to the low loss 
these filters make excellent preselector filters at con
gested facilities. These units are excellent replace
ments for cavities in applications where space is at a 
premium. With a generous 25 watt power rating in the 
passband, or stopband, the filters may also be utilized 
to clean up small transmitters. 

0481001-2 100 <1.5 4 5 7 
0481201-2 120 <1.5 4 5 7 
0481501-2 150 <1.5 4 5 7 
0481801-2 180 <1.5 4 5 7 
0482001-2 200 <1.5 4 5 7 
0482201-2 220 <1.5 4 5 7 
0482401-2 240 <1.5 4 5 7 
0482701-2 270 <1.8 4 5 7 
0483001-2 300 <1.8 4 5 7 
0483301-2 330 <1.8 4 5 7 
0483601-2 360 <1.8 4 5 7 
0483901-2 390 <1.8 4 5 7 
0484301-2 430 <1.8 4 5 7 
0484701-2 470 <1.8 4 5 7 
0485101-2 5,10 <1.8 4 5 7 
0485601-2 560 <1.8 4 5 7 
0486201-2 620 <1.8 4 5 7 
0486801-2 680 <1.8 4 5 7 
D487501-2 750 <1.8 4 5 7 

Specifications: 
Electrical: Power: 25 watts pass or stop band. 

Return loss: > -14 d8 in passband 
Mech: Size: 2"x4"x1.75" Weight: <80z 
Envirom: see page 1 

IF 
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Max 
Freq 

500 
500 
500 
600 
600 
600 
600 
650 
650 
700 
700 
700 
700 
750 
750 
800 
850 
900 
1000 
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ELECTRONICS 
EPC CORPORATION 

MANUFACTURERS OF ACTIVE AND PA~SIVE FILTERS-DC 10 SOOMHz. 

LOWPASS, HIGHPASS, BANDPASS, BANDREJECT CUSTOM O~ STANDARD DESIGNS. 

FIL TER TYPES 
- Elliptic • Harmonic 

·IF • Tschebyscheff 

• Butterworth -Video 

• Bessel 

• Gaussian 

- Legendre 

• Inverted Chebychev 

• Audio Frequency 

- Equalizers 

- Te,emetering 

- Tone, Telegraph 

- Constant group delay 

• Wideband Band Pass 

- Phase matched 
• Attenuation matched 

Components manufactured to rigid MIL-STD specifications with 
operating temperature range from -55°C to + 125°C. 

CUSTOM BUILT FILTERS 
PROMPT DELIVERY 

The filters listed here are some of the typical units we build. 
We can design filters to your exact specifications. Call for 
more information. 

cO 
~ 
II) 
II) 
Q ... 

LC LOW PASS SERIES 
SERIES MAX. CASE 
TYPE STOPBAND DIMENSIONS 

LP3 >45dB @ 4.1 Fe & above lxlx.6" 

LP5 >60dB @ 2 Fe & above 1.25xl.25x.6" 

LP7 >60dB @ 1.35 Fe & above 1.5xl.5x.6" 

LP9 >60dB @ 1.15 Fe & above 2xl.75x.6" 

1.0 1.5 2.0 
XFc 

25 30 35 4041 

-3 

-20 

-40 

-45 

-60 

~ r-----------I------
~LP~ ~P5 ---~ ~3 

\ 

LP~ \ 
LC NARROW BANDPASS SERIES 

SERIES PERCENT PASSBAND STOPBAND 
TYPE BANDWIDTH (3dB) 3dB. MAX@ >60dB.@ 

NB-2 ±2 .98 Fo & 1.02 Fo .85 Fo & below 
1.17 Fo & above 

NB-3 ±3 .97 Fo & 1.03 Fo .80 Fo & below 
1.25 Fo & above 

NB-4 ±4 .96Fo&1.04Fo .74 Fo & below 
1.35 Fo & above 

SERIES 
TYPE 

HP3 

HP5 

HP7 

HP9 

dB 

o 
-3 

ACTIVE NOTCH Fit TER 

I 
I 
I 
I 
I 
I 
I 

-40 --- ---:----

dB 

I 
I 

, I 

I 

.75 1.0 
XFo 

1.29 

tC BAND REJECT FILTER 
o 

-3 
I 
I 
I 
I 
I 
I 
I 
I -50 -----r 
I I 
I I I 

o .88.92 1.01.081.12 
XFo 

LC HIGH PASS SERIES 

STOPBAND 
MAX. CASE 

DIMENSIONS 

>45dB @ .24 Fe & below lxlx.6" 

>60dB @ .5 Fe & below 1.25xl.25x.6" 

>60dB @ .74 Fe & below 1.5xl.5x.6" 

>60dB @ .87 Fe &·below 2x1.75x.6" 

XFc 

.25 .50 .75 .67 1.0 

-3~====~====~====~===t~ 

_60L-______ ~ ______ _L ______ ~~ __ L_~ 

LC WIDEBAND BANDPASS SERIES 
SERIES PERCENT PASSBAND STOPBAND 
TYPE BANDWIDTH (3dB) 3dB.MAX@ >6OdB.@ 

WB-25 25 .87 Fo & 1.14 Fo .58 Fo & below 
1 .70 Fo & above 

WB-50 50 .78 Fo & 1.28 Fo .38 Fo & below 
2.60 Fo & above 

WB-l00 100 .62Fo & 1.62 Fo .21 Fo & below 
4.65 Fo & above 

CASE DIMENSIONS: 2"x1.75"x.6" MAX 

ELECTRONIC PRECISIONCOMPONENIS CORPORA liON 
519 S. 5TH AVENUE. MOUNT VERNON, N.Y. 10550. TELEPHONE: (914) 664-2333. FAX: (914) 664-4729 
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FILTERS, RF & SIGNAL 27S0 

FILTERS-DC TO 6 GHz 
ESC designs and manufactures a wide variety of LC filters for 
commercial and military high reliability applications. Starting with 
computer aided design through final test on ESC's computer 
controlled Network Analyzer, ESC's long history of quality and 
experience assures maximum component efficiency and 
reliability. ESC has established controlled manufacturing facilities 
with certified operators to produce components to all levels of 
reliability from missile applications to space probe environments. 
Conformance to MIL-STD-202. 

LUMPED ELEMENT BANDPASS FILTERS 
Frequency Range: 
Number of Sections: 
Bandwidth 3dB: 
Nominal Impedance: 
Power, (CW): 
Connectors: 
Filter Characteristics: 

VSWRat Fo: 
Size: 

0.1 MHz to 1000 MHz 
2to 10 
1.0% to 90% 
SO ohms (others available) 
To 10 watts 
SMA, N, TNC Female or PC Mounting 
Butterworth, Chebyshev, Bessel, 
Gaussian and Elliptic Functions. 
1.S:1 Maximum (SO ohms) 
As required 

LUMPED ELEMENT LOW PASS FILTER 
3dB cut off frequency: 
Number of Sections: 
Nominal Impedance: 
VSWR: 
Power (CW): 
Filter Characteristics: 

Connectors: 
Size: 

Upto 1000 MHz 
2to 10 
SO ohms (others available) 
1.S:1 maximum 
Up to 10 watts 
Butterworth, Chebyshev, Bessel, 
Gaussian and Elliptic Function 
SMA, N, TNC, BNC Female, PC Mounting 
As required 

LUMPED ELEMENT HIGH PASS FILTERS 
3dB cut off frequency: 
Number of Sections: 
Nominal Impedance: 
VSWR: 
Power (CW): 
Filter Characteristics: 

Connectors: 

Size: 

FILTER TYPES: 

100 kHz to 7S0 MHz 
2to 10 
50 ohms (others available) 
1.S:1 maximum 
Up to 10 watts 
Butterworth, Chebyshev, Bessel, 
Gaussian and Elliptic Function 
SMA, N, TNC, BNC Female, PC 
Mounting 
As required 

• LOW PASS, • HIGH PASS, • BAND PASS, • BAND REJECT, 
• DIFLEXERS, • HIGH ATTENUATION, • LINEAR PHASE, 
• PHASE & AMPLITUDE MATCHED, • DELAY & AMPLITUDE 
MATCHED, • BUTTERWORTH, • CHEBYSCHEV, • BESSEL, 
• CAUER (ELLIPTICAL), • GAUSSIAN & OTHERS, • AUDIO, 
• VIDEO, • RF, • MINIATURE . 

INDUSTRIAL APPLICATIONS: 
• DATA MODEM, • SONOBUOY, • ASW, • COMMUNICATION, 
• MEDICAL, • AEROSPACE, • MILITARY, • TELEPHONE 
INDUSTRY, • HIGH REL, • MIL-STO-202 

WRITE OR 
CALL TOLL FREE 

1-800-631-,0853 
(EXCEPT N.J.) 

FOR CATALOG! 

HELICAL RESONATOR FILTERS 
Frequency Range: 
3dB Bandwidth: 
Number of Sections: 
Nominal Impedance: 
Power (CW): 
Filter Characteristics: 

VSWRat Fo: 
Connectors 

SO to 1000 MHz 
O.S% to S% Typ. 
2 to 10 
SO ohms (others available) 
Up to 10 watts 
Butterworth, Chebyshev 
(See Note 1) 
1.S:1 maximum 
SMA, N, Female std. 
(See Note 2) 

Size: As required (including PC mount) 
NOTES: 1 . Bessel and Gaussian characteristics available on 
special request. 2. TNC, BNC and various other RF connectors 
available on special request. 

COAXIAL CAVITY FILTERS 
Frequency Range: 
Number of Sections: 
3dB Bandwidth: 
Tuning Method: 
Tuning Range: 
Nominal Impedance: 
Power: 
VSWRat Fo: 
Filter Characteristics: 
Connector: 
Size: 

.7S0 Ghz. to 6.S Ghz. 
2to 6 
0.3% to 3.S% 
Fixed Tuned, Individually Tuned 
12% Maximum 
SO ohms 
Up to 10 watts 
1.3S:1 maximum 
Butterworth, Chebyshev 
SMA,N 
As required 

INTERDIGITAL FILTERS 
Frequency Range: 
3dB Bandwidth: 
Number of Sections: 
Nominal Impedance: 
Maximum VSWR at Fo: 
Maximum Power: 
Connectors 
Size: 

1.0 Ghz to 6.0 Ghz. 
3% to 30% 
3to 10 
SO ohms 
1.3S:1 
Contact Factory 
SMA Standard 
As required 

COMBLINE FILTERS 
Frequency Range: 
3dB Bandwidth: 
Number of Sections: 
Nominal Impedance: 
Maximum VSWR at Fo: 
Maximum Power: 
Connectors 
Size: 

0.1 Ghz to 6.0 Ghz. 
3%toSO% 
2to 10 
SO ohms 
1.3S:1 
Contact Factory 
SMA Standard 
As required 

SIGNAL PROCESSING COMPONENTS 
ESC has also developed Signal Processing Corr,ponents such 
as: Power Dividers, Double Balance Mixers, Electronic Switches, 
Mechanical Phase Shifters, Electronic Phase Shifters, 
Quadrature Hybrids, Phase Comparators, I and Q Networks, 
Up Converters and Down Converters. 

WRITE OR CALL TOLL FREE 
1-800-631-0853 (EXCEPT N.J.) 

FOR ESC'S NEW DELAY LINE CATALOG! 

SEE OUR DELAY LINE ADS IN SECTION 2350 

ESC ELECTRONICS CORP •• 534 BERGEN BOULEVARD. PALISADES PARK. TOLL FREE 1-800-631-08S3 (EXCEPT N.J.) 
NEW JERSEY 07650. (201) 947-0400. TWX: 710-991-9780. FAX: 201-947-0406 
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SUPER TIME SAVER! 

Do you work with ICs? Do you have trouble finding the 
IC you need? Are you sick and tired of sifting through 
dozens of manufacturers' data books? Do you have 

trouble comparing one set of specs to another? Are you sick 
and tired of wasting time? 

Do we have good news for you! Get your hands on the latest 
annual copy of the IC Master. The Master will save you both 
time and money. Here's how. 

The Master lists every single IC you can Day: -Better yet, the 
Master lists ICs by function. You know what you want to do. 
The Master tells you who makes what for what you want to do. 

There's more! The Master lists every known alternate source to 
every integrated circuit. If somebody makes a substitute for an 
IC, the Master tells you. And fast! 

Want to fmd a custom or semicustom IC? The Master tells you 
who the manufacturers are, what their capabilities are, and 
what design tools you need. 

Looking for a distributor or a local sales office? The Master 
tells you where they are. Got a technical problem? The Master 

tells you who to call. Can't figure out a part number? The 
Master tells you how the part number systems work. 

There's more! The Master has a section on microprocessor 
development tools with complete performance parameters. 
There's another section on programmable logic devices giving 
you everything from output configuration to PLD development 
systems. 

Want to know if there's an application note available on a 
given part? The Master tells you! 

If your question has anything to do with integrated circuits, you 
need the IC Master. Subscribe now by calling (516) 227-1314. 
Ask for Marie Botta. Tell Marie you need the Master now. 

If you prefer, write to Marie, Hearst Business 
Communications, 645 Stewart Ave., Garden City, NY 11530. 
She'll mail you the IC Master subscription form right away. 

And, if you tell her you saw it in the 1991/92 EEM, she'll take . 
$10 off the SUbscription price! 

Ie MASTER 



2750 

Why waste your time and 
on inferior solutions to your 
special RFI/EMC filter needs? 
Go right to the pros ... FILTRON. 
FILTRON has the talent and 
experience to solve a multitude 
of tough EMI/EMC/RFI/EMP 
problems. After all, we're the 
leader in customized multi-circuit 
filters in tight packages and 
we've got over 40,000 approved 
designs to back it up. 
Don't need a FILTRON original? 
We can still help you. Our 

FILTERS, RF & SIGNAL 

• Powerline filters including 
U.L. Listed for high-power 
installations, shielded rooms, 
communication centers and 
military areas. From 5 to 2000 
Amperes. 

• Signal line, data transmission, 
telephone and fire alarm filters for 
secured or TEMPEST installations 
pre-wired to your specifications in, 
RF shielded cabinets. 
In addition, we stock a full line 

® 

of fabricated sheet metal and 
shielded cabinets. 
Whatever your filter needs ... 
custom-designed or standard ... 
come to the source ... FILTRON. 
We've been doing it right since 
1946. Our sales and engineering 
staff are ready to assist you. 
Call them today. 

RF Shielded Communications Cabinet 

"We set the standards for the industry" 
Filtron Company, Inc., Subsidiary of ARX Inc. 

148 Sweet Hollow Road, Old Bethpage, NY 11804 • (516) 752-1144. FAX: (516) 752·0905 
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·2750 FILTERS. RF & SIGNAL 2750 

Digitally Programmable 8-Pole Active Filters 
Complete with Internal Solid State Switches 

848 and 878 Series-Lowpass and Highpass 
A Design and Application Breakthrough 
General Description 
The 848 and 878 Series are digitally
programmable lowpass and high pass 
active filters that are tunable over a 
256:1 frequency range. These units 
contain 8 bits CMOS clocked "Drr 
latches which can be digitally confi
gured to operate in any of three modes: 
Each unit is available with any single 

Features 
• 8 Pole: 

Lowpass Butterworth - 848P8B 
Lowpass Bessel - 848P8L 
Lowpass Linear Phase - 848DOW 
Lowpass Elliptic - 848P8E 
Highpass Butterworth - 878P8B 
Highpass Elliptic - 878P8E 

• Digitally Programmable Corner Fre
quency via CMOS Inter.face Logic 

factory-set tuning range listed below: 
- 1 Versions: 0.1 Hz to 25.6 Hz 
- 2 Versions: 1.0 Hz to 256 Hz 
- 3 Versions: 10Hz to 2560 Hz 
- 4 Versions: 100 Hz to 25.6 kHz 
- 5 Versions: 200 Hz to 51.2 kHz 
All 848/878 Series models are fully fin
ished filters which require no external . 

• Internally Latched Data Lines to 
Store Frequency Selection Data 

• Most Widely Used Transfer Charac
teristics for Broadest Application 
Scope 

• Plug-in Ready-to-use Fully Finished 
Filter Component 

848 Low-Pass Series--

Lowpass Theoretical Frequency 
Response Curves 

components. or adjustments. and oper
ate from non-critical ± 12 to 018V 
power supplies. A 20 kO input impe
dance and a 100 (max.) output 
impedance make these compact 
(2.0"W x 4.0"L footprint. by 0,75" or 
1.0"H) encapsulated plug-in modules 
convenient and easy to use. 

Applications 
• Programmable Automatic Test 
• Telecommunications Systems 
• Data Acquisition Systems 
• Anti-Alias Proliferating 
• Real and Compressed Time Data 

Analysis 
• Scientific Research 
• Production Test Systems 
• Industrial Process Control 

Butterworth 848P8B Elliptic 848PE80 Bessel 848P8L 
848DOW60 

Linear Phase 848DOW80 
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·878 High-Pass Series --------------
Theoretical Highpass Butterworth & Elliptic Response Data 

o I 

-20 

2l 
~-40 

Butterworth 

-2.0 
In 

~-40 
Elliptic 

Other Frequency Devices Filter products 
include the following: 
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0-
~-60 

-80 

··-100 
.1.15 .5 1 1.5 5 

NORMALIZED FREQUENCY, fife 

• Low Cost Frequency 
Modules 

• Telecommunications 
• Anti-Alias Filters 

FOR MORE INFORMATION ON OUR CUSTOM DESIGNS CALL OR WRITE: 
25 Locust Street, Haverhill, Massachusetts:01832 
(508) 374-0761 • FAX (508) 521-1839 

A·1674 For manufacturers' sales offices, see yellow pages' 

• Programmable Amplifiers 
• Differential Buffer Amplifiers 
• Oscillators 
• Custom Filters 

FREOUEnCY 
DEVICES'M '. 
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2750 FILTERS, RF & SIGNAL 

Dual-Channel Programmable Filter 
1/2 Rack Size -115 dB/Octave Performance 

Features The Model 9002 is a dual-channel programmable filter 
instrument that offers more high performance features than 
any other comparable instrument. Both channels are inde
pendently tunable from 0.1 Hz to 102.4 KHz with an optional 
204.8KHz range. The 9002 also provides a broader range 
of filter types than higher priced models and is mountable in 
half a standard 19" rack assembly. The 9002 dual-channel 
filter instrument proves that good filters come in small pack
ages. 

• Programmable via local keypad or remote computer 
• 3 ~ digit frequency resolution 
• Selectable single-ended or differential input 
• Gain/phase matched channels 
• Non-volatile memory stores up to 8 setups per channel 
• Programmable AC/DC coupling 
• High resolution pre/post filter gain 
• Dimensions: 3.5"H x 8.5"W x 15"L 

16-Channel Programmable Filter/Amplifier Systems 
For Signal Conditioning And Analysis ---
The Model 9016 is a 16-channel programmable filter instru- Features 
ment that allows you to amplify signals, and reject alias fre- • Local or remote programming 
quencies prior to recording or digitizing with unparalleled • Rack mountable 
ease-of-use, versatility, and expandability. This multi-chan- • 3 ~ digit frequency resolution, from 0.1 Hz to 102.4KHz 
nel active filter features menu-driven set-up of each or every (optional 204.8KHz bandwidth) 
filter with five Command Function keys and a Help key. • Gain/phase matched channels 
These keys provide convenient prompts that guide you • Selectable single-ended or differential input 
through every step for the set-up you need. • Pre/Post filter gain 
Ne"" , . Non-volatile memory stores up to 8 set-ups per channel. 

64 Channel Computer Programmable 
Filter/ AmplifierSystem 
Specifications 
The Model 9064 is a multi-channel filter/ampli- Features 
fier system designed to provide cost effective 
signal conditioning under control of a remote 
computer. The system is comprised of a main 
frame chassis and a versatile selection of 
plug-in dual-or quad-module signal-condition
ing channel cards. Simply, the 9064 mainframe 
was designed to hold up to 64 of our standard 
component level signal conditioning modules 
in a system configuration. As a result the 9064 
can be populated with flexible and convenient 
programmable or lower cost fixed frequency 
conditioning modules. 

• 1 Hz to 200KHz Filter Frequency 
Range 

• 8 bit (256:1) or 10 bit (1024:1) Filter 
Tuning Position 

• Programmable Amplifiers to 60dB 
• Choice of Programmable FilterTypes 

- Low Pass - Bandpass 
- High Pass - Bandreject (Notch) 

• Selectable Active or Bypass Modes 
• Remote IEEE-488 or RS-232 

Programmable 

Lowpass Frequency Response Curves 
a-Pole Butterworth a-pole 6-Zero Elliptic 

-20 

"' ~-40 
~-60 
< 
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-20 
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a-Pole Bessel 
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Highpass Butterworth & Elliptic Response Data 

• Rack Mountable 
• Common Input/Output Bus for 

Signal Monitoring and Calibration 
• Isoltated Grounds: Chassis, Digital, 

Analog 
• Cost Effective Fixed Frequency 

Modules also available 
• Battery Backed RAM 
• AC/DC Coupling 

a-pole 6·Zero Constant Delay 
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"' ~-40 80d 
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Butterworth Elliptic 

-20 

Other Frequency Devices Filter products 
include the following: 

"' Q 

~-40 ~-40 
Butterworth 0. 0. 

~-60 ~-80 

-80 -80 
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Elliptic 
Low Cost Frequency 
Modules 
Telecom Filters 
Anti-Alias Filters 

For manufacturers' sales offices, see yellow pages 

• Programmable Amplifiers 
Differential Buffer Amplifiers 

• Oscillators 
• Custom Filters 

FREQUEnCY 
DEVICES'" 
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-----11(415) 834-5888)------
ANTENNAS FILTERS RELAYS TEST EQUIPMENT 

Antenna Specialist Curtis Aleph International Fluke 
Cablewave Hardware J.W. Miller Allied Controls Simpson Electric 
Decibel Products Mallory American Zellier Tripletl 

Aromat TIMERS 
C.P. Clare Agastat 
Crydom Amperite 
Coto Industrial Timer 
Gordos Magnecrall 
Guardian Master Electronics 
ITT Midtex 
Line Electric Omron 
Magnecrall Potier & Brumfield 
Master Electronics SSAC 
Midtex 
Omron TOOLS & SOLDER 
Potier & Brumfield AMP 
Sigma Blazer 
Struthers-Dunn Ersin 

Stancor 

AUDIO PRODUCTS 
Argos FUSES 
Atlas Bussmann 
Bogen Littelfuse 
Quam U.S.D. 
Shure 
Switchcralt 
University HARDWARE 

3-M 

BATTERIES Alia Boots 

Duracell AMP 

Eveready leo Rally 

Kodak E.F. Johnson 
G.C. Electronics 

Theta-J Kester 
OK Machine & Tool 

RESISTORS & 
Paladin 
Portasol 

NETWORKS Ungar 
R.G. Allen 
Bourns 

Weller 

Clarostat 
Xcelite 

Mallory 
Helper Winch 

Ohmite TRANSFORMERS 
Dormeyer 

SEMICONDUCTORS 
Jeflersons 
Mierotran 

Semi Inc. 
Sola Semitronics 
Stancor 

CABINETS 
Harvey Hubbell 

BUD 
Kulka Smith 
OK Tools 

Calif. Chassis Panduit 

CAPACITORS 
Vector 

R.G. Allen 
E. F. Johnson 

LAMPS & LIGHTING Mallory 
Sprague Eveready 

Chicago Minature 

CIRCUIT BREAKERS 
101 
lEE 

Heinemann Ledu 
Potier Brumfield Luxo 
Waber Electric Leecrall 

Thordarson 
SWITCHES Triad 

Arrow Hart U.T.C. 
AMP 

CONNECTORS 
Mag-Lite 

AMP 
Stanley 

Amphenol 
Cablewave OUTLET STRIPS C&K TUBES 
E.F. Johnson Waber Cherry Electric Eimac 
Kulka G.C. G.E. 
Manhattan McGill National 

Omron Raytheon 
Oslo R.C.A. 

Paladin POl'S & CONTROLS 
Panduit Bourns 

Otlo Varian (Klystrons) 
Switchcrall TUBING 

Pomona Clarostat 
Superior Ohmiie 
Switcheralt Unimax Alpha 

Electrovert 
COUNTERS POWER SUPPLIES TERMINAL BLOCKS Heli-Tube 

Hecon & TRANSFORMERS AMP Panduit 
Kessler-Ellis Dormeyer Buchanan WIRE & CABLE 

Curtis Alpha 
Electrovert Belden 

Redington Microtran 
Stemco Sola 

Staneor Magnum Cablewave 
FIBER OPTICS Superior ROI Carol 

AMP Triad Siemen Iboco 
USD Madison 
Vernitron-Beau Manhattan 

Amphenol Tripp-lite 
Belden Cable UTC 
Madison Waber Weidmuller Quabbin 

#J CURTIS ~~~Usml~~. MALLORY 
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2750 FILTERS, RF & SIGNAL 2750 

1657 PACIFIC RIM COURT, SAN DIEGO, CA 92173 USA 
PHONE (619) 661-5100 FAX (619) 661-5120 

FILTERS-High Performance Feed-Through RFI Filters-Per MIL-F-15733 

'F~-rl STYlE I 

J .. i-- L±.06 
MAX 

GF4000/GF4100 SERIES 

CIRCUIT 

~o 
~ ntDNECK 

~;--T MOUNTlNGTlIREAD t;---r 
- -.,\'. '=/~- STYlE2 ~ - @l -.,\'. 
~ • I I I i--J- .. ,MAX : ~ 

z ---l .87 r--- L ---r- A ±.06 Z 

CIRCUIT 

\.OOOOOJ 0 
THO NECK 

MAX ±.06 

GF4200 SERIES 

CIRCUIT 

o--:~c-~,~o~O~O~OQQO~J--~~~~O 

THO NECK 

Part Currenl Voltage Terminal Dimensions Insertion Loss Part Currenl Vollage Terminal Dimensions Insertion Loss 
Number Amps At DC L D A Z BThd CThd AI.15 MHz Slyle Number Amps AC DC L D A Z BThd CThd AI.15 MHz 

-1 1 30 100 2.00 .67 .34 .250 NA 5116-24 40 1 -1 0.5 30 100 2.62 .67 .34 .250 NA 5/16-24 65 
-2 1 120 400 2.25 1.00 .34 .250 NA 5116-24 40 1 -2 0.5 120 400 2.75 .67 .34 .250 NA 5/16-24 60 
-3 1 250 600 2.50 1.25 .50 .250 NA 7116-20 40 1 -3 0.5 250 600 2.87 .87 .34 .250 NA 5/16-24 60 

-4 2 30 100 2.00 .87 .50 .250 NA 5116-24 40 1 -4 1 30 100 2.75 .67 .34 .250 NA 5116-24 60 
-5 2 120 400 2.25 1.25 .50 .370 NA 7116-20 40 1 -5 1 120 400 2.87 1.00 .50 .370 NA 7116-20 60 
-6 2 250 600 2.50 1.25 .50 .370 NA 7/16-20 40 1 -6 1 250 600 3.00 1.25 .50 .370 NA 7116-20 60 

-7 5 30 100 2.37 1.50 .68 .250 NA 7116-20 40 1 -7 2 30 100 2.75 .87 .34 .250 NA 5116-24 60 
-8 5 120 400 2.50 1.50 .68 .370 NA 7116-20 40 1 -8 2 120· 400 2.37 1.25 .50 .370 NA 7116-20 60 
-9 5 250 600 2.75 1.50 .68 .370 NA 7116-20 40 1 -9 2 250 600 2.87 1.25 .50 .370 NA 7/16-20 60 

-10 10 30 100 3.50 1.75 .68 .658 NA 314-20 40 1 -10 5 30 100 2.75 1.50 .50 .370 NA 7116-20 60 
-11 10 120 400 4.00 1.75 .68 .656 NA 3/4-20 40 1 -11 5 120 400 3.00 1.50 .50 .370 NA 7116-20 60 
-12 10 250 600 4.25 1.75 .68 .658 NA· 314-20 40 1 -12 5 250 600 3.75 1.50 .68 .656 NA 3/4·20 60 

-13 15 30 100 3.50 1.75 .68 .658 8-32 314-20 35 1 -13 10 30 100 3.00 1.50 .68 .656 NA 314·20 60 
-14 15 120 400 3.62 1.75 .68 .658 8-32 314-20 35 1 -14 10 120 400 3.50 1.50 .68 .658 NA 314-20 60 
-15 15 250 600 3.93 1.75 .68 .658 8-32 314-20 35 1 -15 10 250 600 3.75 1.75 .68 .658 NA 314-20 60 

-16 20 30 100 3.62 1.75 .68 .658 10-32 314-20 35 2 -16 15 30 100 3.12 1.75 .68 .658 8-32 314-20 60 
-17 20 120 400 3.75 1.75 .68 .658 10-32 314-20 35 2 -17 15 120 400 3.50 1.75 .68 .658 8-32 314-20 60 
-18 20 250 600 4.00 1.75 .68 .658 10-32 314-20 35 2 -18 15 250 600 3.75 1.75 .68 .658 8-32 3/4-20 60 

-19 30 30 100 3.75 1.75 .68 .656 10-32 3/4-20 35 2 -19 20 30 100 3.50 1.75 .68 .656 10-32 3/4-20 60 
-20 30 120 400 4.12 1.75 .68 .658 10-32 314-20 35 2 -20 20 120 400 3.75 1.75 .68 .656 10-32 314-20 60 
-21 20 250 600 4.37 1.75 .68 .658 10-32 3/4-20 35 2 -21 20 250 600 4.00 1.75 .68 .658 10-32 314-20 60 

-22 50 30 100 3.00 2.48 .75 1.055 1/4-28 11/8-18 30 2 -22 30 30 100 3.75 1.75 .68 .656 10-32 314-20 60 
-23 50 120 400 4.50 2.48 .75 1.055 1/4-28 1'18-18 30 2 -23 30 120 400 4.00 1.75 .68 .658 10-32 314-20 60 
-24 50 250 600 4.75 2.48 .75 1.055 1/4-28 l'1a-18 30 2 -24 30 250 600 4.25 1.75 .68 .658 10-32 3/4-20 60 

-25 75 30 100 3.50 2.48 .75 1.055 1/4-28 l'1a-18 25 2 -25 50 30 100 3.50 2.48 .75 1.055 114-28 1'18-18 55 
-26 75 120 400 5.00 2.48 .75 1.055 114-28 l'1a-18 25 2 -26 50 120 400 5.00 2.48 .75 1.055 114-28 1'18-18 55 
-27 75 250 600 5.25 2.48 .75 1.055 114-28 1'18-18 25 2 -27 50 250 600 5.25 2.48 .75 1.055 1/4-28 l'1a-18 55 

SpeclficaUons sublect to change Without no~ce. SpeCificatIOns sublect to change Without notice. 

GF4300 SERIES CIRCUIT 

~ 
~ THO NECK 

GF4400 SERIES 
CIRCUIT 

~ 
THO NECK 

Part Currenl Vollage Terminal Dimensions Insertion Loss Part Currenl Vollage Terminal Dimensions Insertion Loss 
Number Amps AC DC L D A Z BThd CThd AI.15 MHz Slyle Number Amps AC DC L D A 2 BThd CThd AI.15 MHz 

-1 0.5 30 100 2.37 .67 .34 .250 NA 5/16-24 55 1 -1 .05 30 100 3.00 .67 .34 .250 NA 5/16-24 70 
-2 0.5 120 400 2.50 .67 .34 .250 NA 5116-24 55 1 -2 .05 120 400 3.12 .67 .34 .250 NA 5/16-24 65 
-3 0.5 250 600 2.62 .87 .34 .250 NA 5116-24 55 1 -3 .05 250 600 3.25 .67 .34 .250 NA 5/16-20 65 
-4 1 30 100 2.62 .87 .34 .250 NA 5116-24 55 1 -4 .5 30 100 3.25 .87 .34 .250 NA 5/16-24 70 
-5 1 120 400 2.87 1.00 .34 .250 NA 5116-24 55 1 -5 .5 120 400 3.12 1.00 .50 .370 NA 7/16-20 70 
-6 1 250 600 3.37 1.25 .50 .250 NA 7116·20 55 1 -6 .5 250 600 3.25 1.00 .50 .370 NA 7/16-20 70 

7 2 30 100 2.62 1.25 .50 .370 NA 5116·20 55 1 -7 1 30 100 3.00 1.25 .50 .370 NA 7/16-20 70 
-8 2 120 400 2.87 1.25 .50 .370 NA 7116-20 55 1 -8 1 120 400 3.12 1.25 .50 .370 NA 7/16-20 60 
-9 2 250 600 3.37 1.25 .50 .370 NA 7/16-20 55 1 -9 1 250 600 3.25 1.25 .50 .370 NA 7/16-20 60 
-10 5 30 100 3.37 1.50 .50 .370 NA 7/16-20 55 1 -10 2 30 100 3.12 1.25 .50 .370 NA 7/16-20 60 
-11 5 120 400 3.50 1.50 .50 .370 NA 7116-20 55 1 -11 2 120 400 3.25 1.25 .50 .370 NA 7/16-20 60 
-12 5 250 600 3.75 1.50 .50 .370 NA 7116-20 55 1 -12 2 250 600 3.50 1.25 .50 .370 NA 7/16-20 60 
-13 10 30 100 3.00 1.75 .68 .656 NA 314-20 45 2 -13 5 30 100 3.62 1.50 .68 .658 NA 3/4-20 70 
-14 10 120 400 4.12 1.75 .68 .658 NA 314-20 45 2 -14 5 120 400 3.75 1.50 .68 .658 NA 314-20 60 
-15 10 250 600 4.37 1.75 .68 .656 NA 314-20. 45 2 -15 5 250 600 3.87 1.50 .68 .658 NA 314-20 60 
-16 15 30 100 3.00 1.75 .68 .656 8-32 314-20 40 2 -16 10 30 100 3.62 1.75 .68 .658 NA 314-20 60 
-17 15 120 400 3.37 1.75 .68 .658 8-32 314-20 40 2 -17 10 120 400 3.93 1.75 .68 .658 NA 314-20 55 
-18 15 250 600 3.50 1.75 .68 .656 8-32 3/4-20 40 2 -18 10 250 600 4.12 1.75 .68 .658 NA 314-20 55 
-19 20 30 100 3.12 1.75 .68 .656 10·32 314-20 35 2 -19 15 30 100 3.75 1.75 .68 .658 8-32 3/4-20 55 
-20 20 120 400 3.37 1.75 .68 .658 10-32 314-20 35 2 -20 15 120 400 4.00 1.75 .68 .656 8-32 314-20 55 
-21 20 250 600 3.50 1.75 .68 .658 10-32 314-20 35 2 -21 15 250 600 4.25 1.75 .68 .658 8-32 314-20 55 

22 30 30 100 4.25 1.75 .68 .658 10-32 3/4-20 35 2 -22 20 30 100 4.00 1.75 .68 .658 10-32 314-20 60 
-23 30 120 400 4.37 1.75 .68 .658 10-32 3/4-20 35 2 -23 20 120 400 4.25 1.75 .68 .658 10-32 314-20 50 
-24 30 250 600 4.48 1.75 .68 .656 10-32 3/4-20 35 2 -24 20 250 600 4.50 1.75 .68 .658 10-32 314-20 50 
-25 50 30 100 4.50 2.48 .75 1.055 114-28 l'1a-18 35 2 -25 30 30 100 4.25 1.75 .68 .658 10-32 314·20 50 
-26 50 120 400 5.75 2.48 .75 1.055 1/4-28 1'la-18 35 2 -26 30 120 400 4.50 1.75 .68 .658 10-32 314-20 50 
-27 50 250 600 6.00 2.48 .75 1.055 1/4-28 l'1a-18 35 2 -27 30 250 600 4.75 1.75 .68 .658 10-32 314-20 50 

.. 
SpeClflcallOns sublect to change Without noUce. -28 50 30 100 4.50 2.48 .7~ 1.055 114-28 1'la-18 55 

-29 50 120 400 4.75 2.48 .75 1.055 1/4-28 1'la-18 50 
-30 50 250 600 5.25 2.48 .75 1.055 1/4-28 1'la-18 50 

.. 
SpeclflcaMns subject to change Without no~ce. 

SEE OUR PAGES IN SECTION 2700 & 2460. 
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2750 FILTERS. RF & SIGNAL 

IF-RF-Microwave Filters 

Custom Capabilities 

Integrated Microwave'" is a leader in the design and manufacture of high perform
ance micro-miniature filters, multiplexers and integrated subsystems in the DC to 
26.5 GHz frequency range. IMC products are widely used in advanced military, 
space and communications applications. 

We have developed advanced systems and innovative manufacturing processes 
that allow IMC to offer efficient and timely delivery of custom designed compo
nents at "off. the shelf" prices. Special services include: computer-aided synthe
sis, CAD, computer-aided engineering, CAM, computer-aided testing, 
computer-aided quotation and tracking. 

Filters & Multiplexers 

Functions: 
1. Lowpass 
2. Highpass 
3. Bandpass 
4. Band Reject 

(Notch) 
5. Lowpass or Highpass 
. plus band reject 
6. All pass 

Technologies: 
1. Lumped Element 
2. Tubular 
3. Helical Resonator 
4. Combine 
5. Interdigital 
6. Suspended Substrate 

7. Waveguide 
8. Varactor Tunable 
9. Mechanically Tunable 

Responses: 
1. Butterworth 
2. Tchebycheff 
3. Gaussian 
4. Bessel 
5. Linear Phase 

with equiripple degee 
phase error 

6. Transitional filters 
a) Gaussian to 6 dB 
B) Gaussian to 12 dB 

7. Elliptic 
8. Pseudo Elliptic 

9. Varactor Tunable, 20-
600 MHz 

10. Time domain designs 
(with optimized ringing 
and overshoot) 

11. Terminated Diplexers 
12. High power handling 

capabilities 

Multiplexers can be 
designed utilizing any 
function, response and 
technology that IMC engi
neers determine will best 
meet the requirements of 
the customer specifica
tions. In some instances 
IMC will use a combina
tion of technoloQies to 
achieve the deSired 
performance. 

Integrated Subsystems & Components 

1. Multiplexers 
.01 MHz to 26.5 GHz 

2. Contiguous, Non-con
tiguous or Overlapping 
Passbands 

3. Multiple Channel 
Devices: 
a) Diplexers 
b) Triplexers 
c) Quadraplexers 
d) Quintaplexers 

e) Additional Channels 
available upon 
request. 

1. Switched Filter Banks 
a) Multiple channels 
b) .01 MHz to 26.5 GHz 
c) TTUCMOS Compati

ble Drivers 

b) Low intermodulation 
distortion 

c) Medium power output 
d) Medium gain 

3. Iso-Filters 

4. Limiter/Detectors 

2. Low Noise Filter-Ampli- 5. Frequency Converters 
fier Modules 
a) Low noise figure 6. Frequency Multipliers 

Domestic and international sales territories available. 

2750 

3422 Tripp Court FAX: (619) 755·8679 INTEGRATED MICROIAI\VE™ San Diego,CA92121 FSCM:60656 
'V v,", TEL: (619) 259·2600 

Quality by Design Delivery on Time 

A·1678 For manufacturers' salas offices, see yellow pages EEM 1991 



2750 FILTERS, RF & SIGNAL 

IF /RF /Microwave Filters 

Multifunction Modules 
• Switch/filters 
• Filter/mixer 
• Filter/multiplier 

Lumped Constant 
• DC to 18GHz 
• 2% to over 1 00% 
• 2 to 1 2 sections 
• Bandpass/Highpass/Lowpass 

Cavity 
• High Q, Narrow Band 
• 20M Hz to 12GHz 
• 0.1 % to 3.5% Bandwidths 
• 2 to 12 sections 

Miniature Tunable 
(Voltage) Bandpass 
• 20 to 600MHz 
• 3 sections 
• Sub-octave tuning 

Miniature Helical 
• 100 MHz to 3000MHz 
• 1 % to 20% Bandwidths 
• 2 to 12 sections 

Interdigital and 
Miniature Interdigital 
• 1.0GHz to 2.6GHz 
• 2% to over 100% Bandwidths 
• 3 to 20 sections 

Diplexers-Multiplexers 
• DC to 26.5GHz 
• Contiguous/Non-contiguous 
• Lumped Constant, Suspended 

Stripline, Coaxial 

Iso Filters 
• 500MHz to 18GHz 
• 1 % to over 75% Bandwidths 
• 3 to 20 sections 
• Lumped Constant, Combline, 

Interdigital 

~ NTIDWIDMDOIM" 
Quality By Design • Delivered on Time 

Bandstop 
• 1 OOMHz to 18GHz 
• 1 % to 50% Bandwidths 
• 3 to 9 sections 

Combline and 
Miniature Combline 
• 500MHz to 26.5GHz 
• 2% to over 100% Bandwidths 
• 3 to 20 sections 

Passive Components 
• Power dividers 0 matched 
• Attenuators RF/microwave 
• Delay lines 

Waveguide 
• Rectangu lar 
• Circular 
• Waffle Iron 
• 1 to 1 0 sections 
• .001 % to .09% Bandwidths 

3422 Tripp Court, San Diego, CA 92121 • Tel. 619-259-2600 • FAX 619-755-8679 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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Hearst 
E · · ngIneenng 
Software 

ICMASD ... IC Alternate 
Source Directory 

The all new 1991 version of the world famous 
Alternate Source Directory is now available in floppy disk form 
for your IBM XT & AT and 100% compatible personal computer with hard drive. 

The 1991 ICMASD contains the more than 180,000 listings that appear in the 
Alternate Source Directory Section contained in Volume Two of the printed version of 
the 1991 IC Master ... plus additional discontinued parts. The database includes 
complete vendor addresses and phone numbers. 

You can personalize the ICMASD for your application. The program allows you to 
add comments, up to 20 digits long, to each listing. These comments can be part 
numbers, prices, or any information specific to your needs. You may also add, delete 
and/or discontinue devices! 

For greater flexibility the base number search feature enables you to access parts by 
base number, i.e., the device ninnber stripped of prefixes and suffixes. You don't need 
to know the manufactures codes to call up any of the alternates to these devices. 

The 1991 ICMASD is fast, convenient and very user friendly! 

Complete program documentation is included. When ordering, be sure to specify if 
you want the 1991 ICMASD on three, double-sided, double-density disks OR on one 
high-density disk. 

, 

For immediate delivery you can order the 1991 ICMASD at $179.50* simply by 
charging your Visa or MasterCard credit card. To place your order or for more 
information, call or write: 

Marie Botta 
Hearst Business Communications 
645 Stewart Avenue 
Garden City, New York 11530 
516-227-1314 • Fax: 516-227-1901 

* Please add sales tax in NY, MA, IL, and CA. Prices valid in USA only. 

Published Annually 
in March 



2750 FILTERS, RF & SIGNAL 2750 

SERIES FM TWISTED·PAIR (16·PIN) 

10 BASE-T FILTER MODULES FOR TWISTED·PAIR ETHERNET 

FEATURES 
• IEEE 802,3 compatible 
• -25 dB return loss, 0 to 10 MHz 
• Standard Package includes: 

7 -pole transmit filter 
5-pole receive filter 
Z-matched transformers 
Common-mode choke optional ® 

• Lan Filters and Transformers are 
available in separate packages 
(consult factory) 

RATINGS 
• Dielectric Strength: 2000 Vrms 
• Insertion loss (1-10 MHz): 0.75dB max, 
• Crosstalk (1-10 MHz): -30dB min, 
• Group Delay, maximum variation 

(1-10 MHz): ±2,O nS 
• Amplitude slope (5-10 MHz): ±O,4 db 

MECHANICAL SPECIFICATION 
• Case Material: Molded epoxy 

orDAP 
• Terminals: #24 AWG tinned

copper; or, flat DiP-type, Kovar (or 
equiv.) tin-plated 

• Potting: 100% filled, two
component epoxy 

• Marking: Includes manufacturer's 
name, part number, date code 
and facility code 

NOTES: 
<D Attenuation is referenced to output at 10 MHz. 

® Each terminal is located within ±0.010" of 
its nominal multiple of O. 100" 

@ Altemate standoff locations may be used. 
@ Dimensional tolerances are ±0.010" unless 

otherwise specified. 
@ Adding suffix "C" to part number signifies 

inclusion of common-mode choke (see 
schematic above). 

K~E!~o:':~ 

FILTER SPECIFICATIONS @ 25°C 

ParfNo. 
1.1 (db. max.) 

@ 10 MHz 
Attenuation (db. mln.)<D 

20 MHz 30 MHz 40 MHz 

FM XMT 0.75 7.0 32.0 35.0 

2146 RCV 0.60 6.0 20.0 31.0 

FM XMT 3.50 7.0 24.0 24.0 

2147 RCV 4.00 7.0 22.0 31.0 

MARKING AND DIMENSIONS@ 

16 9 T FM2147C 

0.400" 

l • KAPPA 
9128Z 

8 

1~'----1.000H MAX ----~.I 

TPllnterface 
Impedance (0) 

100 

100 

400 

100 

0.120" ±0.02 

TO 
lOOn 
CABLE 

TO 
100n 
CABLE 

Revised 7/91, previous editions obsolete 

U.S.A Factory Direct: 1443 Pinewood Street. Rahway, NJ 07065, Phone (908) 396-9400, Toil Free 800-223-0603 • FAX 908-388-4786 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1681 



2750 . FILTERS, RF & SIGNAL 2750 

KR ELECTRONICS, INC. 91 Avenel Street, Avenel, New Jersey 07001- (90S) 636-1900 !=AX: (90S) 636-19S2 

CUSTOM '·FI11JE· RS STANDARD . L 
KR Electronics can quickly and accurately design net
works to meet your requirements and provide an immedi
ate quotation. Computers are extensively used by our 
engirieersto find the most cost effective solutions which 
satisfy your system needs. Through the use of circuit anal
ysis programs these networks are evaluated to assure 
compliance with your specifications. Graphical and tabu
lar data can be generated and supplied to illustrate typical 
network response. This data can be used to predict sys
tem performance. 

• Lowpass 

.• Bandpass 
.BandStop 
• Highpass 
• Notch 

• Phase Matched 
• Attenuation Matched 

• Delay Lines 

.Video 

• Anti-Aliasing .. 

• Application Assistance 
• Immediate Quotation 
• Custom and Standard 
• MIL-F-18327 
• Prototype .Service 

Thorough analysis of the design before production is used \ 
to check all applicable network parameters. 

• Attenuation 
• Phase/Group Delay 
• Impedance 
• Transient Response 
• Network Sensitivity 
• Temperature Analysis 

Computer controlled network analyzers assure accurate 
and repeatable measurements. Automated equipment 
100% tests all products, verifying compliance to your 
specifications . 

• 100% Electrical Inspection 
• Graphical & Tabular Data 
• Attenuation 
• Phase/Group Delay 
.VSWR/Return Loss 
• Impedance 

Some of KR's specialized design software include: 

• Optimization a,nd design of attenuation equalizers to 
correct for a prescribed frequency characteristic 

ill Design of group delay equalized filters yielding constant 
group delay and linear phase 

• Optimization and design of group delay equalizers to 
correct for a prescriped frequency characteristic 

• Bessel 

• Butterworth 
.• SIN(X)/~cotfected 
... CableE~U~iizers 

• Chebyshev 

• Elliptic/Cauer 
• Attenuation Equalizers • Gaussian 

• Group Delay Equalizers • Transitional 
• Linear Phase • Equi-Ripple Phase 
• Low Transient Response 

A·1682 For manufacturers' sales offices, see yellow pages EEM 1991 



FILTERS, RF & SIGNAL 2750 

KR ELECTRONICS, INC. 91 Avenel Street, Avenel, New Jersey 07001 • (908) 636-1900 FAX: (908) 636-1982 

VIDEO & 
ANTI-ALIASING 
FILTERS 
ATTENUATION vs. FREQUENCY 

Ref Level 1.500dB Div 7.000d~ 

\ 
II 

lOOK 1M 10M 
Start 100000. OooHz StopS 000000. OooHz 

PASSBAND GROUP DELAY 
Ref Level 583.SOnSec . Div 10.000nSec 

---- ....... ./ 

Start 100 000. OOOHz Stop 5000 000. OOOHz 
Amptd 10.0dBm Delay Ape. 49.00kHz 

PASSBAND ATTENUATION 
RefLevel-I.780dB Div O.foodB 

Start 100000. ooOHz Stop 5 000 000. ooOHz 
Amptd 10.0dBm 

CASEE 

f---- 2 .. 50-----l 

I r-- 2.20 -------j I r +IN OUT + 

1.00 GND i + + + + ... 

.70 

"'--1 -----.1 
~.40 

u u U U 1 
FOR ALL CASES: 

Designed and manufactured to meet 
the stringent requirements of video 
analog and digital systems, KR Elec
tronics' group delay equalized low
pass filters are optimized for perfor
mance and size. 

The three primary criteria for video 
applications are sharp transition, con
stant group delay and flat passband. 
The graphs at the left illustrate the typ
ical response of a MDV8B500 filter. 
The filter makes a transition from the 
end of the passband to > 45 dB at a 
shape factor of 1.4. To practically elim
inate phase distortion, group delay 
equalizers are used to achieve con
stant group delay « ± 10 nsec) over 
the entire passband. These filters also 
exhibit flat amplitude response 

CASEF 

I--- 3.00 ------l 
II---2.60---11 T +IN OUT + 

1.50 1.20 
I GND 
~L+~~--~--r--+~ 

bu U T 
Input & Output Lead Diameter: .030" Ground Lead Diameter: .040" 

EEM 1991 For manufacturers' sales offices, see yellow pages 

• Miniature 
• Group Delay Equalized 
• Flat Passband Response 
• SIN(X)/X Compensation 

Available 
• Custom Configurations 

« ± .1 dB) up to the cutoff frequency. 
This performance is available in a min
iature, low profile, PC board mount
able package. 

These filters are ideally suited for anti
aliasing in AID and DIA applications. 
Various levels of attenuation are avail
able for different resolutions. For filt
ers used after DIA conversion, Sin(X)/ 
X shaping of the passband is 
available. 

KR Electronics has a strong back
ground in custom design and manu
facture. This gives you the flexibility to 
specify the frequency, shape factor 
and package configuration that meet 
your particular requirement. 

CASEG 

I--- 3.50 -----l 
I I--- 3.20 ----l I T +IN OUT'" 

1.50 
I GND 
~~+~~--~--r--+~ 

1.20 

r·65 

'--1 ----., 

U I ~ 

Case Material: Dlallyl Phthalate 

A·1683 



2750 FILTERS, RF & SIGNAL 2750 

LTLJ KROHN-mTE CORPORATION 
~ iss Bodwell Street, Avon, Massachusetts 02322 

Tel: (508)580.1660; Pax: (508)583·8989 . 

NEW ~EE-488 PROGRAMMABLE FLEX/·FILTER'FAMILY 

IEEE·488 PROGRAMMABLE PLUG-IN FILTER CARD MAINFRAMES 

IEEE·488 PROGRAMMABLE PLUG·IN FILTER CARDS (Requires MainframeBkH:k Title) 

TUNABLE ACTIVE FILTERS 

NARROW-BAND TRACKING FILTER 

A·1684 For manufacturers' sales offICes, see yellow pages EEM 1991 



2750 FILTERS, RF & SIGNAL 2750 

METUCHEN CAPACITORS INC. For your convenience we welcome 
credit card purchases (min. $35.00). 

EMI/RFI Suppression Filters 
_a= 

FOR ADDITIONAL INFORMATION SEE OUR DATA PAGES IN THE CONNECTOR SEC
TION, VOLUME C PAGES C-1468 - C-1471 

.312 h·687±.OI5.1 

51·321·610 
'0·60 Hz 

HERMETIC SEAL-
FEED THROUGH CAPAC.ITORS 

54-367-008 54-367-006 

51-359-001 
.375 

___ rI7_.92..,1 ~~r~l riJC17.45.:!::'38), I 
TOP BO~~ END S 
~ .250 L 530 16.35) 

L -,li3.46) FlAT 

ECONOMICAL RESIN SEAL 
THREAD BUSHING 

0 _-' 
• . JUI:""IIA. 

(7."~O." 
.. _-1. 

51-722-002 51-723-302 
51-723-304. 

INCLUDES SOLDER MOUNTING 
WASHER 

C ±.015 ~ 

!-""Ii:]; J -1- 51-719-022 
51-719-021 
51-719-011 

(9. 14)1'(8.56± .79) (5.08) 
MAX. '/4.28 UNF.2A FLAT 

Resin Seal EMIIRFI Suppression Filters 
51-729 it· 24 A.W.G. 

. . .120' I 
.156 .240 .360 J 

±.D2D ±.02D 

'12·RTJIIIlMt 
UflIf·:tA 

IU.,IUIl." ... 

INCLUDES NUTS & 
LOCKWASHER 

UctMIIII __ .NDlE.m ..... 

mm Ire in p.rln""... (1.11) 

51-712 
.032DI~. 

09~J . 3 .~!!L..--,850 MIlL 

51-726 

.$. 24 A.W:G'1 • ...!.-F.a3~ ..... """" ..... "t' 

J L .125 
.156 '-"~-'---,::~---

51-717 (1.02) 

(5;~)~ ··401DIA. IV,.28".,'" 100 VDC +85°C L SECTIDNS 125 VAC +125°C 

'LA~ .' _ .r¢(h-
~'~~AA) (4~'~tm t~ j 

(8.56) (7.11) 

Capacitance Inser\ton Loss dB 
Pari Rated Workino Volts OCR Reference 30 150 300 1 10 1 
No. loe +85"C r +125°C Mu. Only KHz KHz KHz MHz MHz 6Hz 

51·717·001 15 amps 100vDC I 50VDC .01 l.4MFD 15 28 33 44 60 70 
51·717·007 15 amps 125VAC' I 125VAC' .01 .015±20% - - - 6 25 50 

'()'400 Hz 

All Feed·thru Capacitors and RFI Filters stocked by MCI are manufactured in the U.S.A. by Spectrum Control, Inc ••• 
The world's leading manufacturer of Electro-Magnetic Components. Distributed for Spectrum Control, Inc. 

Metuchen Capacitors Inc./139 WHITE OAK LANE/P.O. BOX 499/0LD BRIDGE, N.J. 08857/908-679-3366/FAX 908-679-3222 

EEM 1991 For manufacturers· sales offices, see yellow pages A·1685 



FILTERS, RF & SIGNAL 

METUCHEN OAPACITORS INC. 

Military Filters 

2750 
For your convenience we welcome 
credit card purchases (min. $35.00). 

IJICB 
, FOR ADDITIONAL INFORMATION SEE OUR DATA PAG'ES IN THE CONNECTOR SEC
TION, VOLUME C PAGES C·1468-C·1471 

Shown below are a few of the most commonly used 
Military approved filters. These filters are approved 
to MIL-F-15733, Metuchen Capacitors stocks sev
eral hundred different MIL-F-15733 filters from MIL
F-15733/23 thru MIL-F-15733/70. Those shown be-

low are IN STOCK continuously and offer a wide 
selection for your various applications. Both her
metic and non-hermetic (resin seal) are listed as 
well as different electrical configurations-L's and 
A's and Voltages from 50 VDC to 125 VAC. 

EMI/RFI Suppression Filters 
RESIN SEAL 

EMI/RFI Suppression Filters 
HERMETIC SEAL 

.187 ±.015 

(4~.7~~~.38) .266 ±.015 
.094 ±.015 (6.76 #8 32 

i, "-L I ttf-- (2.39 ±.38) ±.38) O'NC-2A -, : -'l --:" - -
- DIA. E 

, ±.005 B'" 031 A ... 03 
(±.131. (±.79) ·1- (£-;0)'-,-1 

.250 ±.015 
(6.35 ±.38) .281 ±.015 
I~HEXI·187 ±.015 I' .I (7.11 I #12-32 

. m"·';:":{1iit:" 
~DIA'l 1 'E .453 ±.031-

FIG. 1 

.359 ±.031h11.5 ±.79) -
(9.12 ±.79) 

.200 ,.. ~ _ 28 BOTH ENDS 
(5'08)~. I UNF _ 2A .050 x .070 SLOT 

_' _ _*~X1.78) 

J': .187 iJ ~ ! 

- .385 MAX (4.75) L .337 U37~ 
(9.78) (8.56)(8.51) 

.200 Y4 - 28 UNF - 2A BOTH ENDS 
(5'08)~ '~, .050x.07Q.SLOT 'THREAD (1.27 x 1.78) 

_ - - - -TOP 

J 385 L Ji50t·187 J 
(~~~l~ .728 

. All EMI Filtered D Subminiature Connectors stocked by MCI are manufactured in the U.S.A. by Spectrum Control, Inc ••• 
The world's leading manufacture of Electro-Magnetic Components. Distributed for Spectrum Control, Inc. 

Metuchen CapaCitors Inc./139 WHITE OAK LANE/P.O. BOX 499/0LD BRIDGE, N.J. 08857/908-679-3366/FAX 908-679-3222 

A·1686 For manufacturers' sales offices, see yellow pages EEM 1991 



FILTERS, RF & SIGNAL 2750 

For your convenience we welcome 
credit card purchases (min. $35.00). 

.=c 
METUCHEN CAPACITORS INC. 

,,0 
ECONOMICAL .~ FOR ADDITIONAL INFORMATION SEE OUR DATA 

PAGES IN THE CONNECTOR SECTION VOLUME C 
PAGES C·1468 - C·1471 PASS BAND FILTERS 

Spectrum designs and manufactures a variety of pass band filters for 
featuring low loss and a virtually flat pass band and high performance 

in the reject band. These filters are excellent performers for data 
transmission networks. 

SINGLE LINE PASS BAND FILTERS 

52-706-301,306,309, & 310 
52-713-302 

CONNECTOR 

~
UG-9()9U .1 

MO(ll.t?) t , l~~~U .25±.03 
(31.75) ~6~: (6.3S± 76) 

52-706-304 
CONNECTOR • CONNECTOR 

\ UG-909U [#50-0t-aOO 

~.440(11.17) 
L125LJD 
{~~J5} ~~11 """ 

52-713-301 CONNECTOR H 31 (22.B6±76) 

UG·909U ~::rr 
- .375 (9.52) 

L ' =l 
.1.12S--!1.06ACROSSFLATS 

) (2~~:7) (26.92±.38) 

UG909/U mating 
connector is UG-88 

(15.87) Fig. 1 (23.74:t.78)~ 
Fig. 2 ~ Grounded to case Fig. 3 

DUAL LINE PASS BAND FILTERS 

52-792-003 

~7~4- S;._._J~7'-.$ 
-I 1.-87±·02 sa 1-237±~ .87±.O2 sa.~ I-

Fig. 1 (22.09±.5D) (60.19±.SO) (22.09±.50) 

52-378-001 & 002 -(6~~~11 I"-; 1.75 rl 
t'7:,.25 I (44.45) I 

~'31.'5) ~ 
52-387-0.10. 1T~~ll r,(;oo;--j 

125(3175)r , ! .6.20) I 

2.,50 ,{38.I01. ~._ • ~ 
(63.50) )50 ~ 

~ (p 

#8-32 UNC THO INSERTS 94.17-32) 
.350 DEEP, 2 PLACES (8.89) 

Fig. 1 

CONNECTOR #8001-14S-7P-A3 
MATES WITH M5-3106-14S-7S 

~~;,r,-Il~~_. ~ (31.75) 
2.50 f38 . .m-_ 1- _.......l 0 

(63'r ~ __ . _ Cb!> 

#8·32 UNC THO IN~ERTS (4.17-32) CONNECTOR #8001-14S·7P.A3 
.350 DEEp·, 2: PLACES (8.89) MATES WITH MS-3106-14S-7S 

HIGH PERFORMANCE POWER LINE FILTERS 
Fig. 2 

- 40°C to + 65°C .20 1 ma 

- 40°C to + 65°C .05 1 ma 

Fig. 1 

.. All mating connectors available from stock 

52-409-001.r-:(6~~11~ '~~g h4~~rl 
r~3~50 =- (417-32) I ( . ) I 

,-"- ; ~ *1 11!O' ~ 
2.50(38·.i~b ~ - -$-

(53.S0t 19.05) : _~ 
#8-32 UNC THD,INSEATS (4.17-32) CONNECTOR #8001-14S-7P-A1 

.350 DEEP, 2·PLACES (8.89) MATES WITH MS-3106-14S-7S 

Fig. 3 

BJ21 mating 
connector is PL20 
BJ71 mating 
connector is PL75 

572047-00525-03 • 
572016-00457-10' • 

0.250 FASTON TABS (3 PL: ... 

=:1701 

L3~" I 
(98.55)---1 

CHASSIS 2.120±.010 
MOUNTING HOLE (5385) 

~~ r13p~·i::oo ("~J 
.~+P+I 
(6.35~ 

#6-32 THREADED INSERTS (4 Pl) (3.50-32) Fig. 2 

Metuchen Capacitors Inc.1139 WHITE OAK LANE/P.O. BOX 499/0LD BRIDGE, N.J. 08857/908-679-3366/FAX 908-679-3222 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1687 



2750 FILTERS. RF & SIGNAL 2750 

RFIMicrowave Filters In A Hurry For Customers In Trouble 

FILTERS FOR DEFENSE & INDUSTRY 
1 MHZ TO 26 GHZ 

SINCE 1967 
Need a fast quote or feasibility estimate? Need a one-of-a-kind filter - FAST? 
Need thousands? Phone or FAX us TODAY! 

We're HYPER: 
• Quotes within 48 hours - often during 
first contact if we find a "have done". 
Quote often includes a performance 
simulation from our sophisticated 
computer aided design-test system. 

• Short lead times for quantity orders. 
We speak all filter dialects: 
~ 
High Pass Tunable Notch 

Tunable Bandpass 
High Power 

• Most one-of-a-kind deliveries are 30 days 
- faster "crash" deliveries are available. 

Low Pass 
Bandpass 
Bandreject 
Diplexers 

Filter Nets 

Waveguide 
filter 

network 

Triplexer: VHF 
low pass filter 
& 2 microwave 
bandpass 
filters 

1000 Watt 
low pass filter 

150 MHz 

"We Make Your Non-Standard - FAST!" 

8016(4) 
Four-channel 

combiner 

Ww~ 
machined in 
one piece 

Filters For All Applications In RF & Microwave: CATV, SMATV, In-House TVILAN, Satellite, LPTV, FMJTV Broadcast, Mobile 
Radio, Microwave TV (ITFSIMMDS), RFIMW Communications, Radar, Navigation, Electronic Warfare, MedicallPhysicB Research 

Have an Urgent requirement NOW? 
Phone or FAX your FREE consultant: 

Ask for an RF ENGINEER. 

Ask For Them! 
Catalog RF/88 - RF 
Filters For HF, VHF, 
UHF Radio & Other RF 

E===~::J Systems. 

Handbook FB/87 
Guide to Specifying 

Microwave Filters 

A·1688 

MICROWAVE FILTER COMPANY, INC .. 
6743 Kinne Street-East Syracuse, NY 13057 

Toll Free(US/Can): 1·800·448·1666 FAX: 315·463·1467 
Collect(NY/AK/HI): 315·437·3953 Telex: 249·613 

For manufacturers' sales offices, see yellow pages 



2750 FILTERS. RF & SIGNAL 2750 

RFIMicrowave Filters In A Hurry For Customers In Trouble 

z 
For suppression of interference to electronic systems: 

-VHFIUHF Systems -Broadband LAN -Mobile Radio -Paging -CATV -FM -TV 

The 6367 series comprises 6 separate tunable 
notch filters, each of which covers an 
approximately 2:1 frequency range with adjustable 
3 dB bandwidth. 

In CATV, LAN or other Broadband Data Systems, 
adjacent channel or FM carriers often interfere 
with reception of a desired channel or data 
frequency. The notches offer a convenient means 
of suppression. 

Paging Transmitters often overload CATV and 
other off air reception systems. The exact 
frequency is often unknown to the offended party. 
These filters offer a convenient means of "search 
and suppress." 

Model # 
6367-0 
6367-1 
6367-2 
6367-3 
6367-4 
6367-5 

Tunable (MHz) 
22 - 35 
30 - 50 
50 - 108 

108 - 216 
216 - 450 
450 - 900 

Details of 6367 series notch filters are given in 
FREE catalog RF/88, which also 
describes: 

-Low PasslHigh Pass 
-High Power 
-Bandpass 
-Bandstop 
-Preselectors 
-Diplexers 
-Tunable Notch 

RF/88: RF Filters 
o -lOOOMHz 

intermodulation in their front end, due to reception 
of a strong, unwanted carrier. These filters offer 
"front end" insurance against such intermodulation 
or desensitization. 

Laboratory applications include suppressing 
discrete, unwanted carriers to increase the 
accuracy of spectrum noise measurements. 
Standard models delivered in 3 days. 
Need FASTER delivery? Need a SPECIAL notch 

filter? 
Need any kind of filter 1 MHz - 26 GHz? 

Then PHONE or FAX NOWl 
Ask for an RF Filter Engineer. 

Also, ask for FREE catalog The Filter Book -
FB/87, a guide to specifying 
microwave filters. 

FB/87 Guide To Specifying 
Microwave Filters. 

Filters For All Electronic Needs: CATV, SMATV, In-House TVILAN, Satellite, LPTV, FMITV Broadcast, Mobile Radio, 
Microwave TV (ITFSIMMDS), RFIMW Communications, Radar, Navigation, Electronic Warfare, MedicallPhysics Research 

Microwave Filter Company, Inc.-6743 Kinne Street-East Syracuse, NY 13057 
Toll Free(USAICan.): 1-800-448-1666-CollectCNY/AK/HI): 315-437-3953-FAX: 315-463-1467-Telex: 246-613 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1689 



2750 FILTERS. RF & SIGNAL 2750 

RFIMicrowave Filters In A Hurry For Customers In Troul)le 

Bandpass Filters For Any Job 
In Broadband Cable Systems 

• CATV, SMATV, In-House TV, Broadband LAN,CARSBand Feeds 

FAST DELIVERY - ONE WEEK OR LESS: 
OFTEN OVERNIGHT FOR 

EMERGENCIES! 

We have a bandpass for ANY job. Ifnot, we'll make it for 
you - IN A HURRY! 

• Modulator Noise • Scrambler Behave 
• Agile Mod Clean-Up • CARS Band Noise 
• Off-Air Interference • Single Pay-TV Channel 
• Processor Protection • TVRO Block Preselect 
• Sniffer Preselect • System Noise Test 

• Your Special Job! 

For ANY channel/frequency: 
• Sub-Band( 5- 40 MHz) • High-VHF( 174- 216 MHz) 
• Low-VHF(54- 88 MHz) • Superband( 216- 300 MHz) 

Sharp 3303 for 
Channels in Sub, Lo, 
Mid, Hi and Super. 

• FM Band( 88- 108 MHz) - Hyperband( 300- 550 MHz) ~iiiiiiiiiiiiiiiiiiiiiiiiiiiiii~ 
- Aeroband( 108-118 MHz) - UHF Band( 470- 890 MHz) 3328 BPF for 
- Midband(120-174MHz) - CARS Band(12.7-13.2 GHz) LeakageReceivers. 

You can have it NOW! 

We Make Filters In A Hurry -
For Customers In Trouble! 

Have a BPF problem NOW? 
Phone or FAX • Today/ 

Don't forget to ask for your FREE copy of C/87 
- the BPF SUPERMARKET: 

Bandpass Filters: 
-Channel BPF Standard 
Adjacent Cut-Off 
-FM 
Channel Isolation 
Full FM Band 

-Pole Mountable Pay-TV 
-CARS Band Waveguide 
-Carrier Isolation 

Brickwall LAN BPF 
Passes 246-299.75 MHz 
50 dB: 244.5/301.25 

Types 4930 and 3278 
for Hyper and UHF 
Channels. 

Pay -TV BPF is Pole 
Mounted. 

CARS Band Channel 
or Full Band BPF. 

TVRO Tunable BPF: 
Tunes 900-1450 MHz 

System Noise Test 
Leakage Sniffer 

-Wideband: 
Other Broadband Cable Filters In C/87: 
• Filters For Channel Deletion/Reuse 

Low VHF Band 
Midband 
Hi VHF Band C/S7 

Get It,Now! 

- Suppressors For: 
Co-Channel Radio Harmonics 
Wideband Noise Adjacent FM Channel 

-Tunable Notch Filters 30-900 MHz 
-Filters For Pl!y-TV Security 
• Filters For Ofi~Air Interference 

Filters For ANY Electronic Need: CATV, SMATV, In-House TVILAN, Satellite, LPTV, FMITV Broadcast, Mobile, Radio, Microwave TV 
(ITFSlMMDS), RFIMW Communications, Radar, Navigation, Electronic Warfare, MedicallPhysics Research 

Microwave Filter Company, Inc •• 6743 Kinne Street - East Syracuse, New York 13057 
Toll Free (USA/CAN): 1-800-448-1666 - Collect (NYIHIIAK): 315-437-3953 - FAX: 315-463-1467 - Telex: 249-613 
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RFIMicrowave Filters In A Hurry For Customers In Trouble 

Channel Combiners For Wireless Cable (MMDS/ITFS) 
For US/Irish/Australian Systems (NTSC, PAL, SECAM) 

Plus A Full Line Of Transmitter Site Accessories - Delivered FAST! 

8000 series MMDS/ITFS channel and 
group combiners collect up to 16 non
adjacent channels to one 
transmission line. Typical loss of 0.6 
dB across the channel is the lowest in 
industry. 

9000 directional combiners are 
alternates or supplements to 8000 
combiners. Use of 9000 is indicated 
when additional future channel 
identity is unknown: they are simply 
"patched" in the line with old 
channels. 

Delivery of either type is 30 days 
maximum· sooner for your 
emergencies. 

Group bandpass filters, interference 
notches, adapters, adjacent channel 
combining hybrids, MDSIMMDS 
diplexers and positive security 
systems make MFC a one-stop, fast 
source for all your MMDSIITFSIMDS 
filter needs. We also have 
components for LMMDS (low power) 
systems. 

Besides all that, we make the custom 
filters and accessories that only your 
system needs - and we do it in a 
hurry! 

Need combiners or other operational 
filters in a hurry? Need assistance 
on systems planning - or becoming 
knowledgeable in Wireless? 

Call Us Now! 
Ask For Bob Paul, Glyn Bostick or 
another Broadcast Products Engineer 

Filters For: 
CATV, SMATV, In-House TVILAN, 
(ITFSIMMDS), RFIMW Communications, 

• 2500-2700 MHz 
2300-2400 MHz 
2076-2111 MHz 
2500-2700 MHz 

6 MHz 
7 MHz 
7 MHz 
8 MHz 

8016() US/CAN/SA 
8017( ) Australia 
8017( ) Australia 
80I8( ) Ireland 

Microwave Filter Company, Inc.-6743 Kinne Street-East Syracuse, NY 13057 
Toll Free(USAlCan,): 1-800-448-1666e Collect(NY/AK/HI): 315-437-3953 e FAX: 315-463-1467 e Telex: 249-613 
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RFIMicrowave Filters InA Hurry For Customers In Trouble 

''Brickwall'' TV Channel Deletion Filters 
- For New Data/Program Insertion 

Single or Multiple Channels 
·For CATV, SMATV, Security, In-House 

TV and Broadband LAN Systems 

The originator and still the only 
source for any channel 5-450 MHz -
Sub, Low, FM, Mid, Super, Hyper 
(even UHF - on Special order). 

Delivery: 1 Week - or Faster! 

'We Make Filters In A Hurry -
For Customers In Trouble!" 

Plus custom "Brickwall": 
• Low Pass Filters 
• High Pass Filters 
• Multiple, Contiguous Channels 
• Multiple, Scattered Channels 

Options Available: 
• Weatherized Housings 
• High AC / DC Current Passing 
• Switch in / out of line 

Urgent Requirement NOW? 
Phone or FAX a Notcher 

Engineer· TODAY! 

Get our Free N otcher 
Application 

CataloglHandbook 
SuperNotcher/91 

Applications: 
-Single Channel 
-Multiple Channel 
-Low Pass / High 
Pass 

-Broadband Sweeps 

Networks: 
Closed Circuit 
Batch Descramble 
Batch Rescramble 
Batch Convert 

• Weatherized Cases 
~~~~~;::~~----, ·AC / DC By-Passes 

Catalog/ -In/Out Switching 

Handbook -,%:;~d Channel 

SuperNotcher/91 

Brickwall LPF 
6211LP~86187 Passes 
Channel 86 Down, 50 dB 
Channel 37 Up 

Single Channel 
Hyperband 
3271ABY-FF 

-~p\a$~~~ 
~~~~~+-+-~-T~ 

-3~~-r~+-+-~-T~ 
-4~~-r~+-+.rnhfiLZ~ 
_5~~~~+-+-~-T~ 

dB ~---H+-+-+-+-+-t--If--t~ 

Low Off Notch 
ttenuation To 
t Least 450 MHz 

Type8271ABH-B 

Scattered, Multichannel 
Type 6971-(2)(11,20)(450) 

Weatherized Box 
(Example) 

(Lid Is Gasketed) 

Side) 

Filters for All Electronic Needs: CATV, SMATV, IN-HOUSE TVILAN, SATELLITE, LPTV, FMITV BROADCAST, MOBILE RADIO, 
MICROWAVE TV (ITFS/MMDS), RFIMW COMMUNICATIONS, RADAR, NAVIGATION, ELECTRONIC WARFARE, MEDICAI.JPHYSICS RESEARCH 

Microwave Filter Company, Inc. • 6743 Kinne Street· East Syracuse, New York 13057 
Toll Free (USA/CAN): 1-800~448-1666. Collect (NY/HI/AK): 315-437-3953 • FAX: 815-463-1467· Telex: 249-618 
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RFIMicrowave Filters In A Hurry For Customers In Trouble 

Suppress Unwanted Receptions Too Close To Desired Signals For Filters: 
Co-Channel • Ghosting • Harmonics • Wideband Noise • UHF-TV Sidebands • Adjacent FM 

Choose the correct model 2903 "Phase 
Canceler", hook it up with a second 
antenna and cancel the unwanted 
reception at your radio receiver or 
CATV, SMATV or In-House TV System 
processor. No matter how close the 
bad signal is to the desired: 

Interfere~ce Desired 
Source , Station Phase Canceler 

applied to 
suppressing 

interference at 
CATV systems 

or radio 
receiving sites 
with distant 
interference 

source. 

Even if at the same frequency! 

Standard Models available for bands 
54-890 MHz. Special models feasible 
into microwave (for 4 GHz wideband 
interference, for example). 

Standard models 1 week or less -
overnight for your emergencies. 
Special models 30 days or sooner. 

'"'We Make Filters In A lIurry For 
Customers In troublel" 

Does it really work? Hundreds in use 
since 1976 - sold with a Money Back 
Guarantee! We'll put you in touch with 
users with your problem. 

Free Application Handbook & Catalog 
Phase Canceler/90 gives set up and 
operating details - and we back you up 
with Free telephone assistance. 

-Theory of Operation 
·Detailed Set-Ups 
• Detailed Operating 

Instructions 
-Application to CATV 
-Application to Co-Located 

Radio transmitter/receiver 
-Application to TYRO 

Wideband Interference 

-A----

Test 
Antenna 

Phase Cancelerl90 
Get Your Copy Today! 

Master Directional 

__ An_t_e_nn_a ___ r:~;1 I I 
A 

.
Interference 

CATV or 
Radio 

Receiver 

Modell 
2903-2/6 
2903-FM 
2903-A/I 
2903-1/13 
2903-UL 
2903-UH 

Operating 
Band (MHz) 

54-88 
88-108 

120-174 
174-216 
470-680 
680-890 

Phase canceler 
suppressing 

interference at 
duplex 

transmitter/ 
receiver 

systems: strong 
co-located 

transmitter 
signal is the 

problem_ 

Set up for 
suppressing 

wideband (digital) 
TI on 4 GHz TVRO. 

Filters For All Electronic Needs: CATV, SMATV, In-House TVILAN, Satellite, LPTV, FMtrV Broadcast, Mobile Radio, 
Microwave TV (ITFSIMMDS), RFIMW Communications, Radar, Navigation, Electronic Warfare, MedicallPhysics Research 

Microwave Filter Company, Inc •• 6743 Kinne Street • East Syracuse, NY 13057 
Toll Free(US/CAN): I-S00-44S-1666-Collect<NY/AKlHI): 315-437-3953-FAX: 315-463-1467-Telex: 249-613 
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RFIMicrowave Filters In A Hurry For Customers In Trouble 

TVCh " nnel Combiners For Low Power TV 
(LPTV) Stations And Translators 

For VHF, UHF Channels, 10 - 1,000 Watts-Per-Channel 

"We Make Filters In A Hurry For Customers In Trouble!" 

VHF 100 watt-per-channel combiners 
combine up to three non-adjacent channel/3 in 
the low VHF band (Typ~ 8604 for 2-6) or any 
four non-adjacent channels in the VHF high 
band (Type 8642 for 7-13). 

A high-low band combiner (8606-124) allows 
mixing low and high band channels on a 
single tower cable. 

UHF 100 watt/channel combiners (Type 
3854) and 1000 watt/channel combiners 
(Type 6464) combine up to four non-adjacent 
channels 14-69. 

Custom units combining more thaIi 4 UHF 
channels and units to combine the VHF and 
UHF bands onto one cable can be supplied. 

Catalog LPTV/90 gives details of these 
combiners, plus a full line of LPTV functional 
station filters. 

Have A RUSH Requirement? 
PHONE or FAX Us TODAYI 

Ask For Your FREE Copy Of LPTV/901 

oChannel Combiners 
.Channel Bandpass: 

Receive or Transmit 
oVideo/Audio Combiners 
° Sideband Notch Filters 
° Low VHFlHigh VHF Diplexer 
° FM Harmonic Filters 

500-50,000 watts 
oTunable RF Notches 
° Mobile Interference Canceler 
oTVRO Interference Filters 

Example 

Channel VHF Channel COlllbiner 8604-2/4 
Combines Channels 2 and 4 at 100 
Watts/Channel. 

Example 

Channel UHF Channel Combiner 
6464(3)(32, 35, 38, 41) Combines 4, 1000 
Watt Channels (32, 35, 38 and 41). 

Filters For ALL Electronic Applications: CATV, SMATV, In-House TVILAN, Satellite, LPTV, FMJTV Broadcast, Mobile Radio, 
Microwave TV (ITFSIMMDS), RFIMW Communications, Radar, Navigation, Electronic Warfare, MedicallPhysics Research 

Microwave Filter Company, Inc.-6743 Kinne Street-East S 
Toll Frpc(US/Canada): 1-800-448-1666 oCollect(NY/HII AK): :H5-4:17-8958° FAX: :H. 

A-1694 For manufacturers' sales offices, see yellow pages 

racuse, NY 13057 
-463-1467 -Telex: 249·61 
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___ And Microwave Absorbers Fast For Customers In Trouble 

FERROSORBTM MICROWAVE ABSORBER 
MATERIAL AND ELEMENTS FOR COAXIAL AND WAVEGUIDE CIRCUITS 

FERROSORBTM is used to 
fabricate terminations, attenuators 
or spurious energy suppressors 1-26 
GHz by casting or machining: 
RIGID, machinable stock comes in 

plates, rods and square or 
rectangular bars. 
FERROFLOWTM and 

CARBOFLOWTM are two part 
casting systems to produce rigid 
magnetic and non-magnetic parts. 
Two part system FLEXFLOWTM 
produces flexible parts such as 
gaskets for double duty: sealing 
against moisture and RF leakage. 
FREE design handbook and catalog 

F/81 describes these materials in 
detail: physical properties to 
machine and cast them - including 
mold design. 
Also described is a standard line of 

low VSWR terminating inserts for 
rectangular waveguide WR42 -
WR284 and circular waveguide 
0.375" - 3.00" diameter. 
The design section shows how to 

design low VSWR coax/waveguide 
loads, including sliding elements for 
calibration, elements for variable 
coax and waveguide attenuators, 
coaxial amplitude compensators, 
waveguide absorptive harmonic 
filters and spurious energy absorbers 
for cavities, probes and filters. 

Our ability to custom design-build
test new absorbers from your "Black 
Box" specs is illustrated with a 
variety of special parts from our 23 
years of designing microwave 
components and equipment for 
defense and industry. 

Need a SPECIAL product or RUSH 
standard? We quote specials 48 hrs. 
or sooner and standards during your 
first contact. Delivery is less than 1 
week for standards and 30 days 
MAX for most SPECIALS. 

PHONE or FAX NOW - ask for a 
MICROWAVE ABSORBER 
ENGINEER. 

And Get Your 
Copy Of FREE 

DESIGN 
HANDBOOK 
and Catalog 

FiSt! 

MICROWAVE FILTER COMPANY, INC.-6743 KINNE STREET-EAST SYRACUSE, NY 13057 
TOLL FREE(US/CAN): l-S00-448-1666-COLLECT(NY/AKlHI): 315-437-3953-FAX: 315-463-1467-TELEX: 249-613 
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CUSTOM DESIGNED 
. FILTER NETWORKS AND ARRAYS 

""'!in ERiE r 
MURATA ERIE NORTH AMERICA 

FILTERED 
CONNECTORS 

""in ERiE r 
II1URATA ERIE NORTH AMERICA 

"·1696 

Murata Erie specializes in developing sophisticated circuit 
designs and creating high component density packaged net
works and arrays. And Murata Erie does it all . .,in-house. Our 
engineering design teams analyze individual customer prob
lems, design specific components or networks to solve the prob
lem, build prototypes and test the complete system. 

To support the high technological content of these custom net
works, the engineering and test capabilities at the Murata Erie 
facility have become one of the most advanced in the industry 
today. The reliability of every component and network is assured 
by a comprehensive battery of tests performed under carefully 
controlled conditions. Then, in-line prototype techniques further 
validate component performance prior to volume production. 

These technical support activities permit Murata Erie to respond 
to customer needs promptly and effiCiently with positive per
formance engineered into the customer's system. If your 
requirements are unique, if you have a critical space, weight or 
environmental problem, Murata Erie can help solve your specific 
requirements for you with a custom designed filter network. 

Murata Erie does not usually manufacture the connector itself 
but procures a fully qualified connector and adds the filter ele
ments to it. This "Piggy-Back" construction offers the best of two 
worlds, a connector manufactured by experts in their field and 
filters manufactured by Murata Erie who are also experts in their 
field, a tough combination to beat. 

Murata Erie's mechanical and electrical engineering teams 
have developed this product line with two main goals in mind. 
First to offer you a package that is as electrically efficient as p0s
sible and secondly to environmentally protect this package by 
completely encapsulating it in a specially formulated epoxy, 
developed and tested over many years. 

Murata Erie achieves its first goal of electrical efficiency by sol
dering every junction between all active components. This 
results in the absolute best grounding technique available to 
you. Just as one would not rely on a capacitor mounted on a P.C. 
Board by mechanical means to maintain its electrical integrity in 
a critical circuit, we, at Murata Erie, do not rely on mechanical 
grounding as others do to provide the various insertion loss char
acteristics required. The solder construction and complete 
encapsulation results in a filter connector that is more than capa
ble of withstanding the many complex electrical and environ
mental requirements that have become commonplace in our 
sophisticated electrical society. . 

Filter connectors are available to meet the follOWing MIL specifi
cations: MIL-C-5015 MIL-C-83723 MIL-C-26482 MIL-C-38999 

2200 Lake Park Dr., Smyrna, Georgia 30080 Tel: (404) 436-1300 Telex: 26-1301 FAX: 404-436-3030 

For manufacturers' sales offices, see yellow pages EEM 1991 
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EMIIRFI 
SUPPRESSION FILTERS 

·.aEIh15I® 

FILTERS, RF & SIGNAL 2750 

.aERiEr 
MURATA ERIE NORTH AMERICA 

EMI-GUARO OSS71 0 0 223S 12-22 
The DSS710 EMI-GUARD uses a new capacitor element which pro
vides the varistor function. THis varistor-capacitor not only works as a 
bypass capaCitor but also lets most high-voltage surges flow to ground. 
The varistor-capacitor used in the OS5710 EMI-GUARO has a 3-terminal 
structure so that its high frequency functions are substantially better than 
those of conventional capacitors. Furthermore, it is combined with ferrite 
beads to form a T-type filter circuit that more effectively dampens noise. 
The OS5710 EMI-GUARD efficiently removes quick-rising surges and 
high-frequency noise above 50 or60 MHz which conventional capacitors 
and varistor-capacitors are incapable of removing. 
Varistor capacitors are used even where EMI filters fail. They are self
healing and effective in circuits having 500-600V impulses. 

BLOCK TYPE EMIFI~, BNP/BNX SERIES 
Murata Erie's new block type EMIFIL BNP/BNX Series completely elim
inates noise from extremely wide frequency bands. The BNX is perfect 
for use in DC power circuits, while the BNP is ideal for eliminating noise 
in logic signal circuits. Both are designed to perform superbly-the 
result of Murata Erie's wide expertise in the fields of through-type bar

. rier layer capacitors, monolithic chip capacitors and bead inductors. 
Each block contains a number of compact EM I-suppression filters. In 
addition, the input/output terminals and the grounding terminal are 
aligned in the same direction, thus permitting fast and easy assembly 
on any type of P.C. board. 

SURFACE MOUNT CHIP FILTERS, 
NFM52 SERIES 
The NFM52R Series chip is an efficient signal line noise suppression 
filter for high-speed digital signal lines where base-band frequencies 
and noise band frequencies are very close. 
Murata Erie has combined its superior ceramic technologies with a 
unique circuit configuration to realize outstanding noise suppression 
effect in these applications. The NFM52R Series assures noise reduc
tion to meet the specifications of CI5PR, FCC, etc. 
APPLICATIONS 
Noise suppression for compact digital instruments, laptop personal 
computers, HDTV, EDTV, portable VTR, etc. 

SIGNAL LINE NOISE FILTER, NFV61 0 SERIES 
This new high performance noise suppression filter utilizes a unique 
circuit design and a total components concept to provide exception per
formance in high speed, high impedance digital signal lines. It uses 
considerably more components than previously available filters so that 
the high input and output impedances of digitallC's can be matched. 
This impedance matching greatly reduces the waveform distortions, 
created by reflections and ringing, that are apparent with convention 
filters. 
The NFV610 Series of noise suppression filters meets all applicable 
specifications of the FCC, CISPR, etc. 

MURATA ERIE NORTH AMERICA 2200 Lake Park Dr., Smyrna, Georgia 30080 Tel: (404) 436-1300 Telex: 26-1301 FAX: 404-436-303( 
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EMI/RFI 
suppression filters 

FILTERS, RF & SIGNAL 2750 

I!I!jD ERI~ r 
MURATA ERIE NORTH AMERICA 

Disc-Type for PCB Mounting 
The three terminal takes advantages of lead inductance and is actu
ally a T type filter when compared to a normal two leaded disk capaci
tor. The advantage is that the inherent resonance is shifted up in 
frequency while at the same time the attenuation above the resonant 
point is improved because of the inductive elements. 

These parts are available with or without ferrite beads on the two out
side leads which further improves the insertion loss. They are ideally 
suited to both DC powerline filtering and signal line filtering particu
larly at 110 ports. 

Surface Mount Ferrite Chips 
The BlM series of ferrites provides a large range of attenuation from 
70 Ohms at 100 MHz to 600 Ohms at 100 MHzduetoa unique internal 
construction. This coil like, multilayer ferrite bead is an inexpensive 
and effective way to attenuating noise on signal and DC powerlines 
without introdUCing any capacitance. 

Surface Mount Filters 
The first series of SMT filters is a three terminal chip cap, essentially a 
feedthru capacitor whereas the second is a three terminal T filter 
which has ferrites on each end of it and the third is a PI filter 
configuration. 

The capacitive only filter, NFM41 series, is designed for low current 
300mAsignailine applications. The T series, NFM61 R, is more suited 
to DC Powerline filtering because of the higher current rating of 2 
amps and the T configuration which is more suited to low impedance 
circuits. The PI network is designed for high speed digital and video 
line filtering and has four specific cutoff frequencies of 10, 20, 50 and 
100 MHz. 

Surface Mount Filter Arrays 
The NFA is similar to the NFM41 described above except that eight 
feedthru capacitors are built in one slab of ceramic and the BLA is a 
similar part except that it is ferrite. By utilizing these two components, 
the design engineer has the flexability of building the type of filtering 
circuit required by the application. These components are ideally suited 
to 110 filtering particularly when placed near an output connector. 

MURATA ERIE NORTH AMERICA 2200 Lake Park Dr., Smyrna, Georgia 30080 Tel: (404) 436-1300 Telex: 26-1301 FAX: 404-436-3030 
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TECHNICAL CERAIICS 
HOI( SPARK PLUGS 1U.S.A.t.INC. 
99 Morris Ave., Springfield, NJ 07081 Phone: (201) 376·6070 
CHICAGO OFFICE Telephone: (708) 824-1133, 1200 Business Center Dr., Suite 300, Mount Prospect, IL 60056 
CALIFORNIA OFFICE Telephone: (408) 727-5180, 3255-2 Scott Blvd., Suite 101, Santa Clara, CA 95054 

MICROWAVE DIELECTRICS 
o Resonators 0 Substrates 0 Metalized Substrates 

NTK offers the most complete line of high-Q Dielectrics for microwave applications 
available. Resonators and substrates are available in both standard and custom 
configurations. 

455 KHZ FILTERS 
o Miniature 0 Surface Mount 

Featuring a complete line of filter characteristics, NTK's Ceramic Filters are temper
ature stable and cost effective. 

PIEZOELECTRIC CERAMICS 
o Lead Zirconate Titanate 

A complete family of PZT Ceramics including mil-std. compositions. 

PIEZOELECTRIC ACTUATORS 
o Bimorphs 0 Piezo Stacks 

Electromechanical devices for a broad 
range of displacement and sensor 
applications. 

ICPACKAGES 
Making full use of the excellent electrical, heat-radiating, mechanical, and heat
resistant properties of alumina ceramics, NTK manufactures various types of IC 
Packages by application of its metalizing and vitrifying techniques. 

EEM 1991 For manufacturers' sales offices, see yellow pages A·169! 
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TEOHNICAL OERAMIOS 
NGIC SPARK PLUGS (U.S.A ••• INC. 
99 Morris /We., Springfield, NJ 07081 Phone: (201) 376-6070 
CHICAGO OFFICE Telephone: (708) 824-1133, 1200 Business Center Dr., Suite 300, Mount Prospect, IL 60056 
CALIFORNIA OFFICE Telephone: (408) 727·5180. 3255-2 Scott Blvd., Suite 101, Santa Clara, CA 95054 

NTIC 
TECHNICAL CERAMICS 

Since its founding in 1936, NTK Technical Ceramics has 
expanded its role in ceramics technology from industrial 
ceramics to piezoelectric and dielectric ceramics. From 
these new ceramics, NTK has developed a broad line of 
products for microwave, acoustic, electronic, and electrome-

chanical applications. The company's substantial efforts in 
research and development in ceramics and related tech
nologies has gained for NTK a position of leadership and 
reliability in state of the art modern technical ceramics. 

PIEZOELECTRIC AUDIO TRANSDUCERS 
o Diaphragms 0 Buzzers 0 Speakers 
o Tweeter Elements 

NTK offers a complete line of high efficiency sound transducers in both standard and 
custom designs with ~ wide range including single, low frequency devices to broad
band voice and tweeter elements. 

PIEZO RUBBER 
o Sheet Form 0 Wire 

A unique, state of the art, flexible Piezoelectric material. Its durability and pressure 
stability make it an ideal material for advanced designs in acoustic applications. 

GAS IGNITOR PRODUCTS 
o Piezo Ignitors 0 Electronic Ignitors 

State of the art PZT materials and 20 years of experience in gas ignition applications 
has resulted in the most comprehensive high-rei line of components for ignition 
systems. 

ULTRASONICS 
o Transducers 0 Meters . 0 Generators 0 Cleaners 

NTK's cornplete line of Ultrasonic Transducers and equipment include devices for air 
acoustics, fish finders, ultrasonic cleaners and power tools. 

A-170D For manufacturers' sales offices, see yellow pages EEM 1991 
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TECHNICAL CERAMICS 
HOk SPARK PLUGS 1U.s'A.I.INC. 
~~t::~~'l,Ao~FitPEiT~I!~~;,~;: ?;g:)I~~lnle~~~~~br:~~:~ss Center Dr., Suite 300, Mount Prospect, IL 60056 
CALIFORNIA OFFICE Telephone: (408) 727·5t80, 3255·2 Scott Blvd., Suite 101, Santa Clara, CA 95054 

SURFACE MOUNT DEVICES 455KHZ 
CERAMIC FILTER MLF-B TYPE 
These ceramic filters consist of three resonators. Ceramic 
filters are taped and reeled for automatic pick and place and 
LA. reflowable. They are intended for use in circuit boards 
with SMD technology as an IF filter. 

(Configuration/Dimensions) 

MARKING o 
---Jr0 15 

~I 
INPUT GROUND OUTPUT 

LF-E TYPE CERAMIC FILTERS 

H3.4tO.l 

~ 0.4.0." 

tween the LF-C type and the LF-D type. The LF-E type ceramic filter is composed of 11 resonators 
with ladder-type connection. 
The filter features performance and size which are in be-

This filter is recommended for use as an intermediate-fre
quency filter for sophisticated communications equipment 

(Configuration/Dimensions) 

INPUT OUTPUT 

~ .......... ~~J 
"""""'--GROUND 

Characteristics 
Center 

BandWidth kHz) 
Ripple 

StopBand 
Spurious Insertion Loss InlOut 

Rejection 
Frequency 3dB 6dB 60dB (dB) 

455kHz ± 100kHz 
O.1-MHz (at 455kHz) Impedance Note 

Model No. (kHz) Min Min Max Max 
(dB) Min 

(dB) Max (dB) Max (1m) 

LF·E4 455±0.75 - + 2 ± 6 3 50 40 10 2.0 S 

E6 455±1.0 - ± 3 + 8 3 55 45 8 1.5 T 

E8 455± 1.0 - ± 4 +10 3 55 45 7 1.5 T 

E12 455± 1.0 +4.5 ± 6 ±12 3 55 45 6 1.5 P 

E15 455± 1.5 +5.5 ± 7,5 ±14 3 60 45 6 1.5 P 

E18 455±2.0 ±6.5 ± 9 +17 3 60 45 5 1.5 P 

E20 455±2.0 ±7 ±10 ±19 3 60 45 5 1.5 T 

E25 455±2.0 ±9 ±12.5 ±22 3 60 45 5 1.0 T 

Note: P (Pager) T (Transceiver) S (SSB) 

EEM1991 For manufacturers' sales offices, see yellow pages A·1701 
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TECHNICAL CERAIICS 
MGI( SPARK PLUGS IUS.A.I.INC. 
99 Morris Ave., Springfield. NJ 07081 Phone: (201) 376·6070 
CHICAGO OFFICE Telephone: (708) 824-1133.1200 Business Center Dr .• Suite 300. Mount Prospect. IL 60056 
CALIFORNIA OFFICE Telephone: (408) 727·5180.3255·2 Scott Blvd .• Suite 101. Santa Clara. CA 95054 

HTI< PIEZO CERAMIC FILTERS 
FOR COMMUNICATIONS 

PLASTIC CASE FILTER 

Dlmlnslon. 
Unit: mm 

(1) Input 
(2) Ground 
(3) Ground 
(4) Output 
(5) Ground 

IF-K12 

IF-K14A 

IF·K15 

METAL CASE FILTER 

lIem 

400 5 1.5 

455 6 1.5 

400 5 1.5 

LOW GROUP DELAY FILTERS 

-3dB -60dB 
III .. Clnter BW BW 

DlmanlloD Mldll Frlq. (KHz) (KHz) 

Sameas ClF-G6 455 6 20 
CLF-D ClF·G16 455 16 40. 
Type CLF-G28 455 28 70 

CLF-G36 455 36 90 

APPLICATIONS 

• Cordless Telephones 
• Radios 
• Transceivers 

A·1702 

Attn. 
(455 In. 

±100) 8.0. I.L. Out. 
Min. (,..Ie.) Max. Im~. 
(dB) Max. (dB) (K ) 

60 35 20 1.5 
60 20 10 1.5 
60 15 10 1.5 
60 10 10 1.5 

FEATURES 

• Compact Size 
• High Performance 
• Low Insertion Loss 

455. KHz Ceramic Discriminators (PIN 0455) and MHz Filters 
(10.7 MHz, etc.) are allllo available. 

For manufacturers' sales offices, see y~lIow pages EEM 1991 
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TEOHNIOAl OERAMIOS 
HOk SPARK. PLUGS 1U.S.A.t.INC. 
99 Morris Ave., Springfield, NJ 07081 Phone: (201) 376-6070 
CHICAGO OFFICE Telephone: (708) 824·1133, 1200 Business Center Dr., Suite 300, Mount Prospect, IL 60056 
CALIFORNIA OFFICE Telephone: (408) 727·5180, 3255-2 Scott Blvd., Suite 101, Santa Clara, CA 95054 

PIEZOELECTRIC CERAMICS 
• Properties of Piezoelectric Ceramics • 

Electro-mechanical coupling 

eoeff. Piezoelectric constant Elastic modulus 
dielectric Mechanical Density Curie 
constant Q " point 

Material code K. K" K" 8J,I£. d" d" g" g" V1,E Y"E Tc Application 

% % % x 10-12mfV xl0-12mlV x10-3v-mfN x10-3v-m/N x 1010NlmO xl010N/mO g/cm2 DC 

MT-107 63 34 71 1800 180 400 11.5 25 5.7 5.0 70 7.7 350 Piezoelectric 
elements, 
pick-up 
elements 

MT-11 60 32 - 2000 180 - 10.7 - 6.3 - 80 7.5 270 Pick-up 
elements 

MT-110 67 35 75 2400 210 450 10.0 21 5.7 5.8 75 7.8 250 Pick-up 
elements 

MT-111H 63 34 73 3800 260 550 8.0 16 6.0 5.7 65 7.7 220 Pick-up 
elements 

MT-114H 62 33 72 5800 310 650 6.2 13 5.9 5.5 45 7.8 110 Pick-up 
elements 

MT-18 58 - 68 1400 104 300 8.4 24 8.1 6.3 1000 7.6 300 Ultrasonic 
oscillators 

PIEZOELECTRIC ACTUATORS 
Bimorphs 
Standard dimensions and characteristics of parallel type bimorphs 

No. Model f(mm) W(mm) t(mm) Capacitance (nF) Displacement Force (g) 
(at DC 60V) 

(~m) 

1 EB-100-20MH, 5 2 0.53 5.5 15 35 

2 EB-200-20MH, 15 2 0.53 11 120 12 

7 EB-300-160M H, 25 16 0.53 133 200 60 

8 EB-400-40MH, 35 4 0.53 44 500 10 

Note: The symbol f indicated free length; the length of bimorph becomes f + 5 since 5mm is clamped usually in the cantilever mounting. 

Piezoelectric stacks 
NTK standard Piezo-Stacks 

Code 

Item 100P 

Outer dia. 

Length 72 

Rated voltage (V) 

Displacement (~m) 34 

Capacitance (nF) 300 

EEM 1991 

N 
FG1005PCC 

500 

39 150 

1600 

9 .90 

100 1000 

For manufacturers' sales offices, see yellow pages 
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TEDHNIDAL DEIAIIDS 
HOk SPARK PLUGS tU.S.A.l,INC. 
99 Morris /We., Springfield, NJ 07081 Phone: (201) 376-6070 • 
CHICAGO OFFICE Telephone: (708) 824·1133, 1200 Business Center Dr., Suite 300, Mount Prospect, IL 60056 
CALIFORNIA OFFICE Telephone: (408) 727·5180, 3255-2 Scott BlVd., Suite 101, Santa Clara, CA 95054 

PIEZO-RUBBER 
Piezoelectric flexible composites (NTK Piezo-Rubber) have been developed at NTK-NGK. 
The features of NTK Piezo-Rubber are as follows. 

• Flexible hot brittle. 

• Easily workable. Can be cut easily with knife. 

• Large damping and flat frequency characteristics 
Receiving waveform has high fidelity and it is used at 
frequency of 10-5MHz. 

• Large area sensor and laminated thick sensor 
We can produce the Piezo-Rubber over a few hundred 
millimeter square and up to five millimeter thickness. 

• Acoustic impedance close to value of water 
Acoustic impedance of Piezo-Rubber is about 8 x 10· 
Ns/m3 • 

• Properties of Piezo-Rubbers • 

p ( x 10'kg/m') 

c(x10'm/s) 

pC (x 10'N =s/m') 

€,,/fo [1 KHz) 

tanll (%) 

d" ( x 10-12C/N) 

d31 (x 1O-'2C/N) 

dh (x 10-'2C/N) 

gh (x 10-'V = mIN) 

dh = gh ( x 10-15m2/N) 

A·1704 

Piezo-Rubber (NTK) 

PR-303 PR-304 PR-30S PR-306 PR-307 

5.3 5.3 5.5 5.3 5.9 

1.33 1.57 1.21 1.60 1.43 

7.0 8.3 6.7 8.5 8.4 

43 40 37 38 45 

6 3 3 2 5 

48 56 46 34 52 

-15.5 -18.5 -2.5 -7.0 -4.0 

17 19 41 20 44 

45 55 124 58 111 

765 1045 5084 1160 4884 

---o---PR-3033mm' 
--0--PR-305 3mm' (dB) 

-180 
-6-PR-306 3mm' (~ PR-304) 
--_ ••• _-- PR-307 2mm' 

-190 <>--<>--<>--.0. .---------.. ----... ----.. ----....... -....-... --_ .... ---....... -... 
" ,,_6-o.-4-A-6-6-,o,-A-6--.6 -200' o--::::::::::=:-"O _____ D ____ .o-o---o-_o ____ o--.-o--D-•. o-a 

10 50 100 500 1k 5k 10k 

Frequency (Hz) 

Frequency dependences of underwater receiving sensitivities of Piezo-Rubbers. 

(dB) 

.~~ 
§~ -190 
tJ):::l, 
c~ 

c?3> 
Ol~ 
cO> 

:~~ 
0>-0 
~e. -200 
a: 

o 

- - -0-- - PR-303 3mm' 
. --0--PR-305 3mm' 
-6-PR-306 3mm' (~ PR-304) 
---.---- PR-307 2mm' 

" ----.---- PR-308 2mm' 
~-o -0_ 

:=:::---~::::::--:-~:.::---:---~~::---:~-.~-.~"f-_-~~~~-~: 
"'-"--"--6--"--.. -_6 .. 

[l..--o-______ 0---- --.(].. .. _- ---0----",:,-.()- -.. ---0---------0 
(160Hz) 

5 10 15 

Pressure (MPa) 

Pressure dependences of underwater receiving sensitivities of Piezo-Rubbers. 

For manufacturers' sales offices, see yellow pages 

PR-308 

6.2 

1.47 

9.1 

57 

5 

58 

-5.0 

48 

95 

4560 
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OXLEY EMI SUPPRESSION FILTERS 
OXLEY SPECIALIZES IN THE DESIGN AND MANUFACTURE OF MILITARY FILTERS

STANDARD, CUSTOM, DISCRETE OR IN ARRAYS. 
PRODUCT CHASSIS MOUNTING STYLES SOLDER MOUNTING STYLES PCB MOUNTING GUIDE 

Series DLT/-/Ret 1 DLT4/L/- DLT2/L/- d8Z/-/Ret 1 SLT/P/- SLT/P/-/PC2 - -Configuration 
0 - 0 ~ o----o:..---mn- 0 - 0 ~ ~ 

;;J;, .. Threaded End .. Threaded End ;;J;, ::r; ::r; ::r; ::r; 
Construction Discoidal L-C Filter L-C Filter Discoidal Pi-Filter Pcb mounting 

Monolithic Capacitor Discoidal Capacitor Discoidal Capacitor Monolithic Capacitor Tubular Capacitor Tubular pi-filter 

["l 01107 rs 0111 

"'.7 r"l L~ 
8><25 

Outline ~ -'oPC:[]Pcl: --.1 E[b~ ~05 
L fothln~$ 

ll;jJ~ ~ 
Dimensions 

L".-L13.J r .... I,J;~"MI~I r J:;' l,,[,IJj (mm) I 1--' . " ~l, ~27MA)(-J..!lMAX-J ~1~ -n ' , 4.25 
TypeOlT/-alsoavaliable i-J.- •. " '.25"" havmg wire leads 27 mm long 

Mounting Hole 4.6mm dia. 3.6mm dia. 6.0mm dia. 5.6mm dia. 3.7mmdia. -

Capacitance 22pF to 0.1 fLF 300pF to 22000pF 1.2fLF 22pF to 0.1 fLF 680, 1500 1500pF in 11 values in 6 values in 11 values 5000pF 

Rated 100 Vd.c. 200 Vd.c. 50 Vd.c. 100 Vd.c. 200 Vd.c. 200 Vd.c. Voltage (0.1 fLF:50 Vd.c.) (0.1 fLF:50 Vd.c.) 

Direct Current 10A 10A 15A 10A 10A 10A Rating 

Climatic 40/100/21 55/125/21 55/125/21 40/100/21 40/85/04 40/85/21 Category 

MHz 470 680 1000 10000pF 680 4700 10000pF 1.2",F 47 330pF 680 1500 5000pF 1500pF 

Typical 0.01 - - - - - - - 9 - - - - - -
insertion 0.10 - - - 1 - - 1 28 - - - - - -
Loss (dB) 1 - - - 8 - 3 8 47 - - - 1 4 1 

(500 system) 10 3 4 9 27 4 21 28 58 - 2 4 12 25 22 
~er 100 20 22 27 44 24 38 48 85 5 18 35 50 70 40 MileS D-220A 

1000 40 40 40 63 38 56 70 90 20 34 70 75 75 -

l~ 
80 

~ 
100 

40 / Insertion Loss 
-/10000 

li~ 
60 ·14700 75 

(dB) 
60 -11000 / 60 DLT4/C/22000 Y 60 

-/680 -;II: -1470 / 
DLT4/Ct100'O 40 -1330 

vs. 40 -1100 . 40 Off 40 
-/47 50 

Frequency (MHz) -121. /; 

20 2~ V 25 
SlTIPI1500 10 V 

dbt 
20 _ 20 

_MHz ,> _/ 0 0 
0.1 1 10 100 1000 0.1 1 10 100 1000 0.01 0.1 1 10 100;1000 0.1 1 10 100 1000 0.1 1 10 100 1000 1 10 100 

Military Listed in QPL 15733, Approval in Progress MIL-F-28861, voltage conditioning (burn-in) is available 
Approvals 

~ SURFACE MOUNTING PI-FILTER CUSTOM FILTER ARRAYS 
8.75 MAX TYPE SLT/P/1500/SM1 ~. Wit. multi-Way feed-""u,' •• 
~ Designed for direct mounting to cir- rays; each feed-through may be 

O. 75 ~A.5 ~ 0 75 cuit boards, OXLEY surface mount- customer selected from a range of 
~·O ing pi-section filters are. lead less :i;l""* pi-filters, filter capacitors, un-

devices offering high insertion loss 00 filtered lead-throughs and ground-
2.54 MAX SQUARE 1.I over a wide frequency range. ing terminals. 

HIGH STABILITY INDUCTORS CERAMIC MICROWAVE PACKAGES 

~ 
Featuring a precious metal alloy .0] ~~_mlcmlc~~~'M fired to a high purity alumina for- r have been specifically designed to 
mer, to provide high Q and long I. 108.4 013_0 meet requirements for high reliabil-
term stability. ity and hermetic sealed of GaAs 
Inductance range: ..i devices and les operating at X Band 

.045fLH to 1.830fLH - frequencies and beyond. 

FOR OTHER OXLEY PRODUCTS SEE: 
B·2440 MILITARY COMPONENTS Page B·1025 B.3700 E:LECTRO-OPTIC, THIN FILMS Page B.1335 
B·2460 INDICATOR LAMPS Page B·1179 C·21 00 CONNECTORS, TEST POINTS Page C.1479 

OXLEY INC., 25 BUSINESS PARK DRIVE, PO BOX 814, BRANFORD, CT 06405 
For fast action, FAX us. FAX (203) 481-6971 • TEL. (203) 488-1033 OXLEY @ 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1705 
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[JJ PRECISION FILTERS 
A growing selection of filters Custom systems at oU-the-shelf prices 

Precise,programmable filters are offered in a wide vari
ety of types that you can mix and match within the 16 card 
capacity of the Precision 6000 mainframe. Filters come 
one, two, four or eight channels per card, depending on 
resolution and other performance features. 

Not only can you mix various types of filters, you can 
also add a variety of preamps, post-amps, gain-ranging 
amps, and transducer amps (see Section 1100), as well as 
other signal conditioning devices such as frequency-band 
translators and switch matrices (see Section 2325). 

Filtermodel selection guide (Filter cards plug into System 6000 mainframe.) 
6602B 6604B 6611A 6612A .6614 6618 6694 
6622 6624 6632 

Channels per system 32 64 16 32 64 128 64 
Channels per card 2 4 1 2 4 8 4 
Max cutoff freq (Hz) 204.7k 25.575k 2.048 M 204.7k 32k 12.8k 25.594k 
Min cutofffreq (Hz) 0.1 0.1 20 0.1 1.0 0.25* 
Bits in a range 10,11t 10 10 10,l1t 4 2 12 
Filter types HP1, LP1, HP1, LP1, HP1, LP1, T06 HPB, LPB, T08 HP1. LP1, HP1.LP1, T06 NFl 

TOS, HLP T06,HLP T06, HLP .. Limited use below 25 Hz. Specified performance at 25 Hz to maximum cutoff frequency • 
t 11 bits on Models 6602B, 6612A 6622, and 6632, ranges -A and -E. 

Filter type selection guide 
HLP HPl HPB LPl LPB T06A T06B TOBA TOBB 

Filter type HP/LP HP HP LP LP LP LP LP LP 
Function * Cauer Cauer Cauer Cauer t * t * Number of poles, zeros Sp,6z 6p,6z Bp,6z Sp,Sz Bp,6z 6p.4z 6p,6z Bp,6z 8p,Bz 
Pass-band ripple (dB pop) 0.1 0.1 0.044 0.1 0.044 0.2 0.2 
Cutofffreq amplitude (dB) -2.40 -3.01 -0.044 -3.01 -0.044 -9.S1 -3.01 -10.06 -3.01 
Stop-band frequency 0.383/2.61 Fe 0.508 Fe 0.637 Fe 1.971 Fe 1.569 Fe 3.535 Fe 4.B93 Fe 3.335 Fe 
Stop-band attn. (dB) BO BO.07 84.36 BO.07 B4.36 70.0 BO.28 
Attn. slope (dB/oct) 59.5 B1.B 130 Bl.B 130 39.1 30.0 33.7 46.3 .. Unity normalized natural frequencies; plug programmable for high-pass or low-pass . 
t TOSA and T08A: Bessel filter with zeros. 
:t T06B: 6 pole Bessel w/4 stop-band zeros & 2 pass-band zeros; TOSB S pole Bessel w/6 stop band zeros & 2 pass band zeros. 

Filter Channel with Options 

Input 

Cal Input 
OptionC 

Cal r Bus 

>>--!...--..I 

ACIOC CoupUng I Zero Suppress I 
Options 5 and 6 Option Z 

I I 

Zero 
Suppress 
Option Z 

• See amplifier systems, transducer/amplifier systems, 
and auto-ranging amplifier systems in Section 1100. 

• See other data acquisition systems in Section 2325. 

Input Buffers: I 
Options D, I, L 

I 
I 

Pre-Filter Gain 
Option A 

Pre-Filter 
Overload 
Detection 

PRECISION FILTERS, INC . 
240 Cherry Street. Ithaca. New York 14850 
607-277-3550 Fpx, 607-277-4466 Telex 646846 

A·1706 For manufacturers' sales offices, see yellow pages EEM 1991 
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&6028 .6622 Dual filter/amps 
80 dB/octave-204.7 kHz 

Model Low range (Hz) High range (Hz) 
number Min Max Step -Min Max Stell 

A 1.0 2047.0 1.0 2100 204,700 100 
B 1.0 1023.0 1.0 1100 102,300 100 
C 0.1 102.3 0.1 110 10,230 10 
E 0.1 204.7 0.1 210 20,470 10 
I 100 204,700 100 
J 100 102,300 100 

66048 .6624 Quad filter/amps 
80 dB/octave-25.575 kHz 

Model Low range (Hz) High range (Hz) 
number Min Max Step Min Max Step 

A 1.0 1023.0 1.0 1025 1 25,575 1 25 
B 0.1 102.3 0.1 110 1 1,230 1 10 
K 25 25,575 25 
L 10 10.230 10 
M 1.0 1.023 1.0 
N 0.1 102.3 0.1 

6611A Single filter/amp 
80 dB/octave-2.048 MHz 
Model Frequency Cutoff frequencies (Hz) 

number range (Hz) Step size 
Min Max 20 200 2k 

A 20 12.048 20-20.4Bk 1 20.6-204.Bk I 206k-2.048M 
B 20 11.024 20-10.24ki 10.4k-l02.4k 1 104k-1.024M 

6612A.6&32 Dual filter/amps 
130 dB/octave-204.7 kHz 

Model 
number 

A 
B 
C 
E 

Low range (Hz) 
Min Max 
1.0 2047.0 
1.0 1023.0 
0.1 102.3 
0.1 204.7 

Filter Bypass 

OptionS " 

Filter 

Step 
1.0 
1.0 
0.1 
0.1 

High range (Hz) 
Min Max 
2100 204,700 
1100 102.300 
110 10.230 
210 20,470 

Post-Filter Gain 
OptionG 

L 
LP1 LP8 1---1---1 
HP1 HP8 
TOO TOB 

NF1 

Step 
100 
100 
10 
10 

~,PRECISION FILTERS, INC. 

6614 Quad filter/amps 
80 dB/octave-.12 kHz 
Range Cutoff frequency (Hz) Range Cutoff frequency (Hz) 

Min Max Step Min Max Step 
F04 1 16 1 FlO 100 1600 100 
F05 2 32 2 Fll 200 3200 200 
F06 5 BO 5 F12 500 BOOO 500 
F07 10 160 10 F13 1k 16k lk 
FOB 20 320 20 F14 2k 32k 2k 
FOg 50 BOO 50 

6618 Octal filter/amps 
80 dB/octave-custom freQuency 

Model number Description 
661B-XXX-yyy XXX = Frequency, YYY = Filter type 
661B-FX?-YYY FX? = Four custom cutoff frequencies, 

YYY = Filter type: HP1, LP1, lO6 

6694 Quad notch filter/amps 
Programmable notch filters 

Model Cutoff frequencies (Hz) Range 
number Min Max Step 
6694-A 1025 25,594 6.25 High 

25 1023.75 0.25 Low 
0.25 24.75 0.25 Limited use 

1 output Buffer 
Options Y and 0 

1 Balanced Output 1 Output Monitor 
Option T Option M 

1 

1 

Out Ovid 
Detection 
Option 0 

1 1 

1 

• See amplifier systems,transducer/amplifier systems, rn PRECISION FILTERS, INC. 
and auto-ranging amplifier systems in Section 1100. 240 Cherry Street Ithaca, New York 14850 

• See other data acquisition systems in Section 2325. 607.z17-3550Fax,607-Z77-4466 'Ielex, 646846 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1707 
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TTE, Amenca's Filter Speclallsl fur over 35 years 

Passive Bandpass Filters 
• Designs Include : Bessel, Butterworth, Chebyshev and 

Elliptical Function 
• Number of poles : 2t06 
• Frequency Range : 100Hz to 500MHz 
• Package Styles : PCB, BNC or SMA 
• Guaranteed Shipment : 10 Working Days ARO (QTY 1-10) 

Passive Lowpass Filters 
• Designs Include : Bessel, Butterworth, Chebyshev and 

Elliptical Function 
• Number of poles : 2 to 11 
• Frequency Range : 10Hz to 500MHz 
• Package Styles : PCB, BNC or SMA 
• Guaranteed Shipment : 10 Working Days ARO (QTY 1-10) 

Passive Highpass Filters 
• Designs Include : Bessel, Butterworth, Chebyshev and 

Elliptical Function 
• Number of poles : 2 to 11 
• Frequency Range : 100Hz to 100MHz 
• Package Styles : PCB, BNC or SMA 
• Guaranteed Shipment : 10 Working Days ARO (QTY 1-10) 

Passive Band Rejection Filters 
• Designs Include 

• Number of poles 
• Frequency Range 
• Package Styles 
• Guaranteed Shipment 

: Butterworth, Chebyshev and 
Elliptical Function 

: 2to 6 
: 1kHz to 10MHz 
: PCB, BNC or SMA 
: 10 Working Days ARO (QTY 1-10) 

Passive Diplexers & Duplexers 
• Designs Include 
• Types 
• Number of poles 
• Frequency Range 
• Package Styles 
• Shipment 

: Butterworth and Chebyshev 
: Contiguous or Noncontiguous Passbands 
: 2t06 
: 10kHz to 30MHz 
: SMA 
: 10 Working Days ARO (QTY 1-10) 

Filter Systems 
These bench top and rack mounting enclosures will accept from 1 
to 36 filters. Any T T E active or passive filter may be specified. 

Need technical assistance? Call our engineering hot line (213) 445-2793. 
T T E, Incorporated 2251 Barry Avenue West Los Angeles, CA 90064 FAX: (213) 445-2791 TEL.: (213) 478-8224 

A-170B For manufacturers' sales offices, see yellow pages EEM 1991 
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TTE Amenca's Filter Specialist tor over 35 years 

3 pole Butterworth BPF 

Standa~d Features Include: 
• 10 Day Shipment (1-10 units) 
• No Minimum Order 
• No Engineering Charges 
• No Set-Up Charges (Std. Items) 
• (/) and Amplitude Matching is available 

General Specifications 
Series number 
Fe-Center Frequency Range 
% Bandwidth Range @ 3dB 
Bandwidth Ratio 50dB:3dB 
Impedance Range 
Insertion Loss at Fe 
VSWR at Fe 
Typical PCB case dimensions 
Optional connectors 

: KB3 
: 100Hz to 100MHz 
: 6%Fe to 70%Fe 
: 10:1 
: 500's to 50kO's 
: <6dB 
: 1.5:1 typically 
: 1.0"x3.3"xO.5"H 
: BNC or SMA 

Need it now? 3 working day shipment is allailable. call! 

o Normalized response: 3dB BW = 10%Fc 

10 " 
Kf3 

co \ "0 -~ 

5 

J \ ~ 
:::J 

CD 

1\ -< I 
:; 

Ultlt 
tegu rantBl da~ band refer tapa, e 1·1 

~ 1\ 

20 

30 

40 

50 

60 
CC / '\ 

'-
"-

'" I 

/ " ~ V 
FI cT ion Rati ans 

70 

80 

90 

100 
0.180.46 0.74 1.00 1.30 1.59 1.87 2.15 2.44 2.72 3.0 

The Ilstmgs on these pages represent only a few of our products. Please request the current 100 page Filter Catalog. 

5 pole Butterworth BPF 
o 

Normalized response: 3dB BW = 17%Fc 

10 
( '\ KB5 

I \ 
co I , 
"0 

20 

-
Standard Features Include: 
• 10 Day Shipment (1-10 units) 
• No Minimum Order 
• No Engineering Charges 
• No Set-Up Charges (Std. Items) 
• (/) and Amplitude Matching is available 

General Specifications 
Series number : KB5 

~ 

5 

I \ -.:0 a:s 
:::J 

CD / \ ~ 
> Ultim~ tegu Itte data, band refer i\a, e 1·1 

~ 
0: \ 

I \. 

30 

40 

50 

60 

70 
Fe-Center Freq, Range : 1kHz to 10MHz 
% Bandwidth Range @ 3dB : 15%Fe to 70%Fe 
Bandwidth Ratio 50dB:3dB : 5:1 (O.4dS ripple) 
Impedance Range : 500's to 50kO's 
Insertion Loss at Fe : < 6dB 
VSWR at Fe : 1.5:1 typically 
Typical PCB case dimensions : 1.42" x 5.03" x 0.5" H 
Optional connectors : BNC or SMA 

/ \ 
1'0.. 

)1 "-
In,\ .J FI cT ans ion Rati 

80 

90 

100 
Need it now? 3 working day shipment is allailable. Call! 0.100 0.280 0.460 0.640 0.820 1.000 1.180 1.360 1.540 1.720 1.900 

T T E, Incorporated 2251 Barry Avenue West Los Angeles, CA 90064 FAX: (213) 445·2791 TEL.: (213) 478-8224 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1709 
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TTE Amenca's Filter Specialist tCJr over 35 years 

3 pole Chebyshev BPF 

Standard Features Include: 
• 10 Day Shipment (1-10 units) 
• No Minimum Order 
• No Engineering Charges 
• No Set-Up Charges (Std. Items) 
• (/) and Amplitude Matching is available 

General Specifications 
Series number 
Fe-Center Freq. Range 
% Bandwidth Range @ 3dB 
Bandwidth Ratio 50dB:3dB 
Impedance Range 
Insertion Loss at Fe 
VSWR at Fe 
Typical PCB case dimensions 
Optional connectors 

: KC3 
: 100Hz to 100MHz 
: 6%Feto 70%Fc 
: 10:1 (0.5dB ripple) 
: 500's to 50kO's 
: <6dB 
: 1.5:1 typically 
: 1.0" x3.3" xO.5"H 
: BNC or SMA 

Need it now? 3 working day shipment is available. call! 

Normalized response: 3dB BW= 10%Fc 

1 

0 

'\ 0 KC 3 

\ 20 
CD 

J \ "C ,--
0 ~ 1a ~ ;:, 

CD / \ 0 
~ 
> / ~ II :i 

30 

40 

5 

6 
a: Ulti n1 uaran eed. Opbal d-ral 'rIrtol ~1 

0 

J 
/ \ 0 

'rI 
o .t 

01 FI cT ans ion Ratic 

7 

8 

9 

10 
0.10 0.28 0.47 0.65 0.84 1.00 1.20 1.39 1.57 1.76 1.94 

The Ilstmgs on these pages represent only a few of our products Please request the current 100 page FIlter Catalog. 

5 pole Chebyshev BPF 

Standard Features Include: 
• 10 Day Shipment (1-10 units) 
• No Minimum Order 
• No Engineering Charges 
• No Set-Up Charges (Std. Items) 
• (/) and Amplitude Matching is available 

General Specifications 
Series number 
Fe-Center Freq. Range 
% Bandwidth Range @ 3dB 
Bandwidth Ratio 50dB:3dB 
Impedance Range 
Insertion Loss at Fe 
VSWRat Fe 
Typical PCB case dimensions 
Optional connectors 

: KC5 
: 1kHz to 10MHz 
: 15%Fe to 70%Fe 
: 4.3:1 (1dB ripple) 
: 500's to 50kO's 
: <6dB 
: 1.5:1 typically 
: 1.42" x 5.03" xO.5"H 
: BNCorSMA 

. Need it now? 3 working day shipment is available. call! 

Normalized response: 3dB BW = 15%Fc 
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T T E, Incorporated 2251 Barry Avenue West Los Angeles, CA 90064 FAX: (213) 445-2791 TEL.: (213) 478-8224 
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2750 FILTERS. RF & SIGNAL 2750 

TTE America's Filter Specialist for over 35 years 

4 pole Chebyshev BPF 

Standard Features Include: 
• 10 Day Shipment (1-10 units) 
• No Minimum Order 
• No Engineering Charges 
• No Set-Up Charges (Std. Items) 
• (/) and Amplitude Matching is available 

General Specifications 
Series number 
Fe-Center Freq. Range 
% Bandwidth Range @ 3dB 
Bandwidth Ratio SOdB:3dB 
Impedance Range 
Insertion Loss at Fe 
VSWR at Fe 
Typical PCB case dimensions 
Optional connectors 

: KC4 
: 1MHz to SOOMHz 
: 3%Fe to 2S%Fe 
: 6:1 (O.4dB ripple) 
: 500'5 to 7SkO's 
: <12dB 
: 1.S:1 typically 
: 1.0" x 2.4" xO.S"H 
: BNC or SMA 

Need it now? 3 working day shipment is available. call! 

Normalized response: 3dB BW = 3.6%Fc 
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The listings on these pages represent only a few of our products Please request the current 100 page Filter Catalog 

6 pole Chebyshev BPF 

Standard Features Include: 
• 10 Day Shipment (1-10 units) 
• No Minimum Order 
• No Engineering Charges 
• No Set-Up Charges (Std. Items) 
• (/) and Amplitude Matching is available 

General Specifications 
Series number 
Fe-Center Freq. Range 
% Bandwidth Range @ 3dB 
Bandwidth Ratio SOdB:3dB 
Impedance Range 
Insertion Loss at Fe 
VSWR at Fe 
Typical PCB case dimensions 
Optional connectors 

: KC6 
: 1 MHz to SOOMHz 
: 3%Fe to 2S%Fc 
: 4.S:1 (O.4dB ripple) 
: SOO's to 7SkO's 
: <12dB 
: 1.S:1 typically 
: 1.42" x S.03" x O.S" H 
: BNCorSMA 

Need it now? 3 working day shipment is available. call! 

Normalized Response: 3dB BW = 3.3%Fc 
o 

10 
I( '\ KC6 

I ~ 
ill I \ ~ 
c / \ .2 
1ii 
c: / \ CI> 

~ 
.~ Ulti~ 

al7 
laran ,eels opbafl ict- re ~Ol age 11 

1ii 
iii 

20 

30 

40 

50 

60 a: / \ 70 

80 I \ 

90 /' \ 
100 

I Fe Tran :;ition Rati ~ 
.883 .906 .930 .953 .977 1.000 1.023 1.047 1.070 1.094 1.117 
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2750 FILTERS, RF & SIGNAL 2750 

TTE Amerrca's Filter SpeCialist for over 35 years 

3 pole Butterworth BPF 

Standard Features Include: 
• 10 Day Shipment (1-10 units) 
• No Minimum Order 
• No Engineering Charges 
• No Set-Up Charges (Std. Items) 
• (/) and Amplitude Matching is available 

General Specifications 
Series number 
Fe-Center Freq. Range 
% Bandwidth Range @ 3dB 
Bandwidth Ratio 40dB:3dB 
Impedance Range 
Insertion Loss at Fe 
VSWR at Fe 
Typical PCB case dimensions 
Optional connectors 

: SB3 
: 300Hz to 20M Hz 
: 15%Fe to 60%Fe 
: 10:1 
: 500's to 50kO's 
: <6dB 
: 1.5:1 typically 
: 0.75" x 0.75" xO.5"H 
: BNC or SMA 

Need it now? 3 working day shipment is available. call! 
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The listings on these pages represent only a few of our products. Please request the current 100 page Filter Catalog 

7 pole T T E Design BPF 

Standard Features Include: 
• 10 Day Shipment (1-10 units) 
• No Minimum Order 
• No Engineering Charges 
• No Set-Up Charges (Std. Items) 
• (/) and Amplitude Matching is available 

General Specifications 
Series number 
Fe-Center Freq. Range 
% Bandwidth Range @ 3dB 
Bandwidth Ratio 60dB:3dB 
Impedance Range 
Insertion Loss at Fe 
VSWRatFe 
Typical PCB case dimensions 
Optional connectors 

: Q70 
: 1kHz to 20MHz 
: 15%Fe to 70%Fe 
: 3.5:1 
: 500's to 50kO's 
: <6dB 
: 1.5:1 typically 
: 1.42" x 5.03" xO.5"H 
: BNC or SMA 

Need it now? 3 working day shipment Is available. Call! 
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2750 FILTERS, RF & SIGNAL 2750 

TTE Amertca's Filter SpeCialist for over 35 years 

11 pole Anti-Aliasing LPF 

1kHz to 100MHz 

Standard Features Include: 
• 10 Day Shipment (1-10 units) 
• No Minimum Order 
• No Engineering Charges 
• No Set-Up Charges (Std. Items) 
• (/) and Amplitude Matching is available 

General Specifications 
Series number 
Design Type 
Frequency Range 
Cut-off Ratio 80dB:3dB 
Impedance Range 
Dynamic Range 
VSWR 
Typical PCB case dimensions 
Optional connectors 

: LE1182 
: Elliptical Function 
: 1kHz to 100MHz 
: 1.2:1 (0.5dB ripple) 
: 500's to 39kO's 
: >80dB 
: 1.5:1 typically 
: 2.0" x 3.0" x 0.5"H 
: BNC or SMA 

Need it now? 3 working day shipment is available. Call! 
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The Ilstmgs on these pages represent only a few of our products Please request the current 100 page Filter Catalog 

9 pole T T E Design LPF 

10Hz to 250MHz 

Standard Features Include: 
• 10 Day Shipment (1-10 units) 
• No Minimum Order 
• No Engineering Charges 
• No Set-Up Charges (Std. Items) 
• (/) and Amplitude Matching is available 

General Specifications 
Series number: J85 
Design Type : T T E 
Frequency Range : 10Hz to 250MHz 
Cut-off Ratio 50dB:3dB : 1.27:1 (0.5dB ripple) 
Impedance Range ; 500's to 39kO's 
Dynamic Range : > aOdB 
VSWR : 1.5:1 typically 
Typical PCB case dimensions : 1.0" x 3.0" x 0.5" H 
Optional connectors : BNC or SMA 
Need it now? 3 working day shipment is available. Call! 
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2750 FILTERS, RF & SIGNAL 2750 
, ' 

TTE Amenca's Filter SpeCialist f'Jr over 35 years 

6 pole' Bessel LPF 

1kHz to 100MHz 

Standard Features Include: 
• 10 Day Shipment (1-10 units) 
• No Minimum Order 
• No Engineering Charges 
• No Set-Up Charges (Std. Items) 
• (/) and Amplitude Matching is available 

General Specifications 
Series number : LT6 
Design Type : Bessel 
Frequency Range : 1kHz to 100MHz 
Cut-off Ratio 80dB:3dB : 1.2:1 (0.5dB ripple) 
Impedance Range : 500's to 39kO's 
Dynamic Range : > 80dB 
VSWR : 1.5:1 typically 
Typical PCB case dimensions : 1.0" x 2.4" x 0.5" H 
Optional connectors : BNC or SMA 
Need it now? 3 working day shipment is available. Call! 
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The listings on these pages represent only a few of our products Please request the current 100 page Filter Catalog 

9 pole Video LPF 

Standard Features Include: 
• ± 3° deviation from linear (/) to Fe 
• 0.2SdB MAX at Fe 
• 10 Day Shipment (1-10 units) 
• No Minimum Order 
• No Engineering Charges 

General Specifications 
Series number 
Design Type 

: LD982 
: Delay Equal. Elliptical 

Function 
Fe-0.25dB Frequency Range : 10kHz to 20MHz 
80dB : 2.0Fe 
±3° deviation from linear 0 : to Fe 
VSWR : 1.5:1 typically 
Impedance : 500's or 750's 
Typical PCB case dimensions : 1.93" x 2.96" x 0.5" H 
Optional connectors : BNC or SMA 
Need it now? 3 working day shipment is available. call! 
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2750 FILTERS, RF & SIGNAL 

I TTE America's Filter Specialist for over 35 years 

7 pole Anti-Aliasing LPF 

Standard Features Include: 
• 10 Day Shipment (1-10 units) 
• No Minimum Order 
• No Engineering Charges 
• No Set-Up Charges (Std. Items) 
• (/) and Amplitude Matching is available 

General Specifications 
Series number : SE36 
Design Type : Elliptical Function 
Frequency Range : 10kHz to 20MHz 
Cut-off Ratio 60dB:3dB : 1.35:1 (0.5dB ripple) 
Impedance Range : 500's to 39kO's 
Dynamic Range : >80dB 
VSWR : 1.5:1 typically 
Typical PCB case dimensions : 0.6" x 1.2" x O.4"H 
Optional connectors : BNC or SMA 
Need it now? 3 working day shipment is available. Call! 
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The Ilstmgs on these pages represent only a few of our products. Please request the current 100 page Filter Catalog 

9 pole Video LPF 

Standard Features Include: 
• ± 1 0 deviation from linear (/) to Fe 
• 0.3dS MAX at Fe 
• 10 Day Shipment (1-10 units) 
• No Minimum Order 
• No Engineering Charges 

General Specifications 
Series number : LVD945 
Design Type : Delay Equal. Elliptical 

Function 
Fe-0.3dB Frequency Range : 1MHz to 20MHz 
3dB Nom. at : 1.25Fe 
12dB Nom. at : 1.31Fe 
45dB Min. at : 1.38Fe 
± 10 deviation from linear 0 : to Fe 
Typical PCB case dimensions : 1.93" x 2.96" xO.5"H 
Optional connectors : BNC or SMA 
Need it now? 3 working day shipment is available. Call! 
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2750 FILTERS, RF & SIGNAL 2750 

TTE Amerlca's Filter SpeCialist tor over 35 years 

11 pole T T E Design LPF 

Standard Features Include: 
• 10 Day Shipment (1-10 units) 
• No Minimum Order 
• No Engineering Charges 
• No Set-Up Charges (Std. Items) 
• (/) and Amplitude Matching is available 

General Specifications 
Series number : J97 
Design Type : T T E 
Frequency Range : 200Hz to 2S0MHz 
Cut-off Ratio 60dB:3dB : 1.2:1 (O.SdB ripple) 
Impedance Range : SOO's to 39kO's 
Dynamic Range : > SOdB 
VSWR : 1.S:1 typically 
Typical PCB case dimensions ': 2.0" x 3.0" x O.S" H 
Optional connectors : BNC or SMA 
Need It now? 3 working day shipment is available. calif 
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The listings on these pages represent only a few of our products Please request the current 100 page Filter Catalog 

7 pole T T E Design LPF 

Standard Features Include: 
• 10 Day Shipment (1-10 units) 
• No Minimum Order 
• No Engineering Charges 
• No Set-Up Charges (Std. Items) 
• (/) and Amplitude Matching is available 

General Specifications 
Series number : J77 
Design Type : T T E 
Frequency Range : 10Hz to 2S0MHz 
Cut-off Ratio 60dB:3dB : 1.2:1 (O.SdB ripple) 
Impedance Range : SOO's to 39kO's 
Dynamic Range : > SOdB 
VSWR : 1.S:1 typically 
Typical PCB case dimensions : 1.44" x 1.SS" x O.S"H 
Optional connectors : BNC or SMA 
Need it now? 3 working day shipment is available. call! 
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2750 

TTE 
FILTERS. RF & SIGNAL 

America's Filter Specialist tor over 35 years 

Active Bandpass Filters 
• Designs Include 
• Number of poles 
• Frequency Range 
• Package Styles 

: Bessel, Butterworth, Chebyshev 
: 1 to 3 pole pair 
: 1 Hz to 200kHz 
: PCB, BNC or SMA 

2750 

• Guaranteed Shipment : 10 Working Days ARO (QTY 1-10) 

Active Lowpass Filters 
• Designs Include 
• Number of poles 
• Frequency Range 
• Package Styles 
• Guaranteed Shipment 

: Bessel, Butterworth and Chebyshev 
: 2 to 10 
: 0.1Hz to 1MHz 
: PCB, BNC or SMA 
: 10 Working Days ARO (QTY 1-10) 

Active Highpass Filters 
• Designs Include 
• Number of poles 
• Frequency Range 
• Package Styles 
• Guaranteed Shipment 

: Bessel, Butterworth and Chebyshev 
: 2 to 10 
: 0.1 Hz to 1 MHz 
: PCB, BNC or SMA 
: 10 Working Days ARO (QTY 1-10) 

Active Band Rejection Filters 
• Designs Include 
• Types 
• Frequency Range 
• Package Styles 
• Guaranteed Shipment 

: Twin-T Notch 
: Fixed and Adjustable 
: 1Hz to 10kHz 
: PCB, BNC or SMA 
: 10 Working Days ARO (QTY 1-10) 

Active PROGRAMMABLE 
• Designs Include 
• Types 
• Number of poles 
• Frequency Range 
• Package Styles 
• Shipment 

: Butterworth and Chebyshev 
: Lowpass and Highpass 
:5 
: 1Hz to 128kHz 
: PCB 
: 10 Working Days ARO (QTY 1-10) 

411AFS Amplifier & Anti-Aliasing Filter System 
This filter system is used in laboratories that analyze speech and 
other audio .and sub-audio utterances. Stock Delivery. 

Need technical assistance? Call our engineering hot line (213) 445-2793. 
T T E, Incorporated 2251 Barry Avenue West Los Angeles, CA 90064 FAX: (213) 445-2791 TEL.: (213) 478-8224 

EEM 1991 For manufacturers' sales offices, see yellow pages A.1717 



eem 
These symbols appear on many electricaVelecttonic components distributed in the world malicet. They indicate that a country's standard-
setting agency has approved the design of the component and/or a testing agency has approved the performance of the component in 
meeting the standard. This page lists only those countries that have a symbol to represent their authority. 

e Argentina (IRAM) Instituto 

~ 
Hong Kong Hong Kong Standards 'W Poland Polski Komitet 

Argentino de Raciona1ization de & Testing Centre Nonnalizacji Miar i Jakosci (polish 
Materiales Committee for Standardization. 

Measures and Quality Control) 
,p ...... , .. , .... Australia (SAA) Standards 

~ 
Hungary (MSZH) Magyar vp Portugal (CEP) Comissao 

·W~ Association of Australia Szabvanyugi Hivatal (Hungarian Electrotecnica Portuguesa \. l Office for Standardization) 

@ Austria (OVE) Oesterreichischer (aJ India (lSI) Indian Standards STAS Romania Institutul Roman de 
Verband fUr Elektrotechnik Institute "Manak Bhavan" Standardizare (Romanian Standards 

Institute) 

IcBCI 
Belginm (CEB) Comite ill Indonesia Badan Kerjasama 4t\ Singapore Singapore Institute of 
Electrotechnique Beige Standardisasi LIPI-YON! (LIPI- Standards and Industrial Research 

YON! Joint Standardization 
Committee) 

ABNT Brazil (ABNT) Associac,;ao 8 Iran Institute of Standards and ~ South Africa (SABS) South 
Brasileira de Nonnas Tecnicas Industrial Research of Iran African Bureau of Standards 

@ <;:anada (CSA) Canadian 
~ 
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Elektroteknisk Komite (Danish Elettrotecnico Italiano (Italian Schweizerischer Elektrotechnischer 
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~ Turkey (TSE) Turk Standardlari 
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Inspectorate Industrial Advance Administration Standards Institution 
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y Fomento Industrial Puente de Recognized COmponent Mark 
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ill Germany, Democratic 
IKE MAl Netherlands (NEC) Nederlands ® United States Underwriters. Republic of (East) (ASMW) EUR Elektrotechnisch Comite 

Amt fUr Standardi-sierung Laboratories Inc. 
Messwesen ODd Warenprufung 
(Office for Standardization. 

I:J Venezuela CODELECTRA en Metrology and Quality Control) 
Con junto con COVENIN Avda. 

49 Germany, Federal Republic Ppal. 
of (West) (DKE) Deutsche 

~ 
Electrotechnische Kommission im 

® Norway (NEK) Norsk A Yugoslavia Federal Institute of 
DIN und VDE (Gennan 

Elektroteknisk Komite (Norwegian , Standardization 
Electrotechnical Commission of 

Electrotechnical Committee) 4~ 
DINandVDE) 

ELOT Greece (ELOT) The Hellenic (J) Pakistan Pakistan Standards 
, Organization of Standardization Institution 
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I1F CUSTOM 
MODULES ADVANCED 

ELECTRONIC 
PACKAGING DEDICATED TO SPACE SAVING TECHNOLOGY, , , 

I- I Ui JI .",." I! . ! ,1', r .~i- If your're trying to cram 
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a pound of electronics into a 
small space -

, rf it : R '11
:- JIT -' - /' 

tH-t-fft-,',t-t;! ~ .~~ " ~I!·r ~ II ! -III ,: , I 
~ .. ~. If!"it'\/f 1·;1. 

~ ~ ~Lililli W);?J: .~, IJ J J 
Our team of engineers can take your INITIAL CONCEPT. in 
whatever form. and work with you to produce a complete 
solution, The sooner you contact AEP, the sooner we'll be 
able to use our key ideas to aid you in fitting your design 
into the required space, as well as save you time,""'" 
Engineers make design trade-offs due to board space 
limitations; by understanding the board space saving tools 
that are available. you will make better hardware 
decisions, 

We Can Help! 

AEP's standard modules are part of these packaging tools 
used to assist you, Using a combination of our custom and 
special solutions. we can help you to realize a 

FINISH / 

WE SOLVE BOARD SPACE 
PROBLEMS FROM DESIGN 
TO FINISHED PRODUCT. 

EEM 1991 

We Work with Engineers 
Call or Fax Us With Your Problemsl 

Send for our free catalog 

(714) 969-1150 / FAX (714) 536-0936 
21562 SURVEYOR CIRCLE. HUNTINGTON BEACH. CA 92646 

For manufacturers' sales offices, see yellow pages A·1719 
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MEGRATED~fj:rECIRFUTirRE I N 

MICROELECTRONICS 

Aeroflex takes you one step beyond the 
standard methods of packaging with our 
total microcircuit capability. 

We are specialists in the use of Multichip 
Module Miniaturization Technology for 
microelectronic integration of your circuit 
needs. Aeroflex is a fully-qualified 
MIL-STD-l772 source of custom and standard 
microcircuits for applications in military 
and commercial airborne avionics, missiles, 
ground based systems, and naval shipboard 
equipment. 

We can package your microcircuits utilizing 
the latest techniques in Thick Film, Thin 
Film and Co-fired technologies in conjunction 
with Digital and Analog ASICS, chip capacitors, 
resistor networks and discrete components. 
These microcircuits range in frequency from 
DC to the 18 GHz domain. 

Aeroflex utilizes this broad breadth of 
technic~1 capability in supporting a 

QEROFLEX 

complete line of MIL-STD-1553 Standard 
Interface circuits including transceivers for 
1553A/B, MACAIR, and HOO9, as well as 
Remote Terminals, Bus Controllers, Bus 
Monitors, and Monolithic Manchester 
Encoder/Decoders. We have received 
DESC Standard Military Drawing (SMD) 
approval for over twenty-six of these 
MIL-STD-1553 Products. Aeroflex is.also a 
leader in the design and manufacture of. 
Serial Interface Modules (SIM) for the 
ARINC 629 Data Bus. 

Our commitment to leading edge technology, 
reliability and on-time delivery is reflected 
in our investment in CAD/CAM equipment, 
and a military qualified state-of-the-art 
manufacturing facility. For innovative 
solutions to your microelectronic needs, 
send us your specifications and size con
straints and our technical team will take 
you into the future. 

An ARX Company 
35 South Service Road, Plainview, N.Y. 11803 
Tel: 516-694-6700. FAX: 516-694-6771 

LABORATORIES INCORPORATED TWX: 510-224-6417 Toll Free 800-THE-1553 

For manufacturers' sales offices, see yellow pages EEM 1991 
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QEROFLEX MIL-STD-1553 SELECTION GUIDE 
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'RECOMMENDED FOR NEW DESIGNS *Aeroflex is a distributor for Micro Circuit Engineering-England 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1721 
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CORRECT-A-CHlpTM 
Enhanced Sockets/Hybrid Sockets 

with 
bifurcated 
pins 

Circuit paths can be re-routed using the Aries Correct
A-Chip technology. The miniature printed circuit board 
inside the Correct-A-Chip provides circuit paths making 
the desired electrical connections and has high relia
bility collet contacts to accept devices and solder tail 
contacts for board insertion. Correct-A-Chip technology 
solves problems such as the need to use alternate IC's 
(availability, obsolescence or better performance, etc.) 

CORRECT -A-CHIP 
Specials 

This special is a 40 pin collet socket, 
with a surface mount 7705 integrated 
circuit plus two surface mount resistors 
plus two capacitors all mounted on the 
socket. The effect of all this is that the 
socket becomes a hybrid, which is 
actually a reset monitor which constantly 
checks to make sure there is a minimum 
voltage to the microprocessor that will 
be plugged into the 40 pin socket. 
Although this was a special, designed 
for a specific application, it is quite 
possible that another customer may 
need to do the exact same thing. The 
Aries part number for this is 1107939. 

with 
collet 
pins 

thus eliminating the need for new p.c. boards, jumper 
wires, cut traces or other alternatives. Full utilization of 
Correct-A-Chip technology may also incorporate both 
surface mount active and passive devices thus using 
available real estate to maximum advantage. The 
Correct-A-Chip is available with stamped pin or high 
reliability collet sockets. 

Pin Grid Array Adaptors using the 
Correct-A-Chip technology are solving 
many problems of IC pin/out incom
patibility, 

High-Voltage Transient Protection is 
incorporated into this special Aries 
Correct-A-Chip. DIP and SIP sockets 
easily lend themselves to this technology 
incorporating surface mount devices. In 
the sample shown transient suppressors 
have been surface mounted to protect 
1488 or 891C from high voltage blow
out. The new Correct-A-Chip socket is 
retrofitable after a blow-out has occurred 
thus preventing future loss of 1488 or 
89IC's. 

P.O. Box 130 II R R I E S'" 
Frenchtown, NJ 08825 .' 
Phone (908) 996-6841 
FAX 908-996-3891 ELECTRONICS. INC. 

A·1722 For manufacturers' sales offices, see yellow pages EEM 1991 



CUSTOM HYBRIDS 
CHIP & WIRE 

SURFACE MOUNT 

FEATURES: 
• ASIC on Hybrids 
• Aluminum and Gold 

Wirebonding 
• Power Hybrids OJC 

CAe 
Microcircuits Inc. 

FUNCTIONS: 
• Circuit Design 

Responsibility 
• Highly Controlled 

Processes 
• CAD Circuit 

Modeling 

(FAX #: 618·263-4295) 2 SOUTHGATE DRIVE MT. CARMEL, IL 62863 (618) 263-4343 

EEM1991 For manufacturers' sales offices, see yellow pages A·1723 
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Elan puts you YEARS ahead in: 
* programming integrity 

* speed 
* support 

configurations for all your·applications 

3000 Series - PC Remote Programmers 
4000 Series - Production Copiers 
5000 Series - Editing Programmers 
Model 1130 - Total Site Universal Programmers 
Model 1012 - Bipolar PROM/EPROM Programmers 
Europe 

Elan Digital Systems Ltd. 
Elan House, Little Park Farm Road, 
Segensworth West, Fareham, 
Hampshire, England P015 5SJ 
Tel: 0489579799 Fax: 0489577516 

Austria - 0272245810 Italy - 02 66101370 
Belgium - 02 2416460 Portugal - 01 549011 
Denmark - 075 567000 Spain - 01 4054213 
France - 014 8632828 Sweden - 0589 14111 
Germany - 081 657070 Switzerland - 01 7414644 
Holland - 01720 43221 

USA 

Elan Digital Systems 
538 Valley Way 
Milpitas, CA 95035 
Tel: (408) 946-8495 
Fax: (408) 946-0351 
1-800-541-ELAN 

USA HOTLINE 
1-800-S41-ELAN 

MEMORY· 
EPROM, Flash, EEPROM, PROM,etc. 

LOGIC· 
PLD, GAL, EPLD, CPAL, etc. 

MICRO· 
INTEL, NEC, AMD, HITACHI, 
MOTOROLA, NS, PHILIPS, SGS, etc. 

ICP· 
IN CIRCUIT PROGRAMMING 
(CUSTOM) 

A·1724 For manufacturers' sales offices, see yellow pages . EEM 1991 
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c:;c:>~~ __________ C_U_S_TO_M __ H_Y_BR_I_D_C_IR_C_U_IT_S ____________ __ 

ADVANCED THICK-FILM HYBRID CIRCUITS FROM GORDOS-
A LEADER IN POWER HANDLING AND THERMAL MANAGEMENT 

If one of your designs requires greater levels of 
reliability or miniaturization. talk with a Gordos 
Representative about the advantages of hybrid 
construction: 

• More precise, flexible design through specification of 
optimum component values. 

• Fewer discrete interconnections and parts. 
• Reduced physical dimensions and weight. 
• Less paraSitic coupling resistance. 
• Improved thermal tracking, dissipation, and stability. 
• Better noise immunity, even in harsh signal 

environments. 

Engineering 
• In-depth resources in analog, digital and packaging 

design 
• Dedicated to excellence - proven by design 

performance 
• CAD-CAM systems for efficiency 
• Environmental testing of prototypes insures that 

design criteria are met 

Pre-production 
• large scale artwork allows uncompromising 

accuracy 
• In-house photographic reduction and film processing 

yield optimum detail 
• High resolution screen fabrication system assures 

ultimate preCision 

Manufacturing 
• Automated, environmentally controlled screen 

printing and firing process guarantees uniformity 
• Microprocessor controlled, mUlti-zone conveyer 

furnaces for precise curing 

• High volume production with tighter manufacturing 
tolerances. 

• High dielectric isolation. 
• Functional trimming of individual circuits for 

improved performance and accuracy in the field. 
• Better repeatability (electrical uniformity) from circuit 

to circuit. 
• Superior reliability, even when subjected to severe 

physical or thermal shock or vibration. 
• Lower individual part cost due to high-yield 

semi-automated production. 

• Computerized laser trimming of resistors for 
optimum circuit performance 

• High speed robotics assure error free placement of 
surface mounted components 

• Precisely controlled vapor phase soldering 
guarantees reliable solder connections 

• Fast turnaround. 

Quality 
• For high reliability applications pre-screening of 

components is available 
• Computerized, multi-stage testing controls quality at 

every manufacturing stage 
• Burn-in and 100% load testing assure a flawless 

finished product 

Whether your needs are design-to-spec or build-to-print. 
we pledge that we will provide you with the finest 
engineering, manufacturing, quality assurance and 
customer service in the industry. Contact Gordos 
today. Put a winner to work for you. 

1000 N. SECOND ST., ROGERS, AR 72756 USA / TEL: 800-726-0300, 501-636-5000 / FAX: 501-636-2305 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1725 
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HEI Custom Hybrid' Design 
and Production Services 

HEI is experienced in the design and manufacture of custom design-disclosed hybrid circuits for a variety of 
electronic applications. The company has been a supplier of custom hybrids for 20 years, producing circuits for 
many electronic applications. Capabilities include multiple layer designs, double-sided through-hole processes, 
flip-chip, chip and wire and surface mount processes. 

The company specializes in the design of ultra-miniature outlines, having produced some of the smallest hybrids 
in the industry. HEI services include preliminary application cost analysis, prototype development and final 
production. Finished parts are 100-percent functionally tested - guaranteed to meet or exceed the customer's 
specification. 

Thick film hybrid circuits offer several impor
tant advantages to the electronics designer. 
These include greater circuit density than 
conventional circuit boards, improved heat 
dissipation, and fast development time. 

Hybrid construction offers some of the size 
reduction and performance efficiencies of 
ASIC's without large NRE, and without need 
for high volume production. Unlike ASIC's, 
hybrids do not require complex and costly 
micro-design work. 

The reduced size of hybrids complements 
circuit performance because of shorter 
signal paths and lessened potential for stray 
capacitance and cumulative inductance. 
Low-profile, low-mass hybrids withstand 
higher G forces and vibration levels than 
conventional circuits. 

Alumina ceramic hybrid substrate material 
combines high thermal conductivity with low 
thermal coefficient of expansion. Since all 
components are mounted to a common 
thermal plane, temperature variation 
between components is reduced. 

Hybrids may be adjusted under load by 
means of laser trimming of capacitive and 
resistive elements in order to meet very 
closely-specified tolerances. 

HEI hybrids can be made in multi-layer, 
double-sided and through-hole formats, 
with chip and wire-bonded IC's or 
surface-mounted devices. 

Call HEI for Solutions 
For a fast, free analysis of your hybrid 
electronics circuit packaging application, 
write for HEI's Express Quote Kit, or call the 
Hybrid Hot Line at the number listed below. 
For quick response, fax requests to 
612-443-2668. 

Hybrid analog and dIgital circuits for Industrial equipment such 
.u analog controls, pressure sensors, signal ampllifers and 
optlcal sensors 

DIgital hybrid circuits used In computer peripherals such .u 
printers, disk drives and optlcal scanners. 

Miniature hybrid ampllifers and control circuits used for 
medical equipment such .u hearing aid ampllifers, Intravenous 
drip sensors, ultr.uound Imaging, blood sensors and nerve 
stimulators. 

H3l HEIII'C 
HEI engineers will review your specifications, call with questions 
if necessary, and prepare. a free application cost analysis within 
a few days. Prototype parts are generally developed in eight 
weeks after order, at a cost that is typically under $5,000. 

HYBRID ELECTRONICS 
Box 5000 - 1495 Steiger Lake Lane 
Victoria, MN 55386 
Phone 612-443-2500 Fax 612-443-2668 
Hybrid Hotline 1-800-776-6688 

For manufacturers' sales offices, see yellow pages EEM 1991 
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THICK FILM HYBRID CIRCUITS 
See Our Oscillator/Crystal Pages Vol. A·1372 & A·1373 

• CUSTOM CERAMICS 

• THICK FILM PRINTING 

• HYBRID ASSEMBLY & TESTING 
WIRE BONDING 
DIE BONDING 
HERMETIC PACKAGING 

• SURFACE MOUNT ASSEMBLY 

• CHIP RESISTORS 

3130 

I HYBRIDS 311 NORTH LINDENWOOD DRIVE / OLATHE, KANSAS 66062 
"INTERNATIONAL. LTD. PHONE: (913) 764-6400 • TELEX: 910-743-0029 • FAX 913-764-6409 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1727 



THYRISTORS 
A thyristor is a four-layer semiconductor 
(pnpn) that can be switched from an 
OFF to an ON state. This is usually done 
by a voltage or current pulse to the gate 
terminal. The device will then continue 
to conduct so long as the principal cur
rent of the device flows through the 
thyristor's two main terminals. 

In many respects a thyristor is analo
gous to an electromechanical latching 
relay. In fact, thyristors have largely re
placed these relays in newer equipment 
designs. But, misapplications and/or 
failure to fully understand the parame
ters of these and other solid state de
vices often leads to catastrophic field 
failures. 

The terminology shown on this page 
has been condensed from common in
dustry data books and is intended to be 
a guide for the engineer. 

SCR TRIAC 

ANODEJr J..!E~~ *1 

~GATE3i 
, ~~ 

CATHODE TERM *2 

di/dt: Critical rate of rise of ON state cur
rent is the user's maximum design limit 
(Fig. 1). 

diR/dt: Rate of decay of ON state current 
(Fig. 1 & 2). 

dv/dt (critical): Rate of rise of OFF state 
voltage. Lowest voltage rate of rise to 
cause a thyristor to turn ON. 

dv/dt (reapplied) : Rate of rise of 
reapplied OFF state voltage. 

l.sM: Nonrepetitive ON state surge cur
rent in diodes. Maximum peak value of 
1f2 cycles (60 Hz) a diode can withstand 
up to 100 times in its lifetime. 

IrSM: Nonrepetitive ON state surge cur
rent in thyristors. Maximum peak value 
of 60 Hz cycles a thyristor can with
stand up to 100 times in its lifetime. 

IORM/IRRM: Maximum peak forward/ 
reverse leakage current at specified 
temperature and repetitive conditions. 

IGOM : Continuous gate currt;nt not to 
trigger. Highest dc gate current that will 
not cause thyristor to switch from OFF 
to ON at a specific temperature. 

VDRM ' 
FORWARD 
VOLTAGE 

REVERSE 
VOLTAGE "TURN : 

ITM :t OFF-i Iq 
FORWARD 

dUdl 
,- -\ : i diR/dl 

CURRENT 0 V. ORR 

REVERSE IR(REC) 

CURRENT tb 

Fig. 1. Concurrent voltage 
and current wavefonns 

-IR(REC) or lOS 

Fig. 2. Recovery current 
wavefonn 

IGT : Continuous gate trigger current. Ab
solute minimum gate current required 
to switch thyristor from OFF to ON. 

IH: Holding Current. Minimum current 
required to hold thyristor ON. 

t: Latching current. Minimum current 
required to hold thyristor ON after re
moval of gate drive. 

IIREC); Recovery current. Peak value of 
reverse current during recovery or turn 
OFF (Fig. 1 & 2). 

los: Overshoot current. See IRIREC). 

12 t: Maximum ON state, short time 
thermal capacity of the silicon element 
for operations less than 1f2 cycle of 180" 
conduction angle. 

InAv): Average ON state current (max.) 

Q,.R: Reverse recovered charge (Fig. 1). 

R9JC: Junction-to-case thermal resis
tance in degrees C per watt. 

TCIMAx): Max. allowable case tempera
ture. 

TJIMAX): Maximum allowable junction 
temp. 

t.: Delay time. Interval between a 
specified point at beginning of gate 
pulse and the instant at which the prin-

, O.9VD 

ANODE 
VOLTAGE 

.... Id-.t-Ir-

I· I 
1--+ lon_' 
1 I 

ANODE 
1 1 
1 I 

CURRENT 1 
I 
I 

GATE I ' CURRENT 'i-, 
. l: \ 

Fig. 3. Tum-on time wavefonns 

cipal voltage drops to a specified value. 
(OFF-ON) (Fig. 3) 

ton: Turn-on time. The sum of delay time 
and rise time. (OFF-ON) (Fig. 3) 

to: Turn-off time. Time between princi
pal current reaching zero and the in
stant thyristor can block forward volt
age without turning ON. (Fig. 1) 

t,.: Rise time. Time between principal 
voltage dropping from one value to a 
second lower value when thyristor turns 
from OFF to ON. (Fig. 3) 

t,.,: Reverse recovery time. (Fig. 2) 

VORM/VRRM: Maximum repetitive peak 
OFF state/reverse voltage excluding 
non-repetitive transients. 

VosMNRSM: Maximum non repetitive peak 
OFF state/reverse voltage. 

V.MNTM: Maximum forward voltage drop 
at a specific forward current and case 
temp. 

VGOM : Gate nontrigger voltage. Highest 
dc voltage that will not cause thyristor 
to switch from OFF to ON. 

VLATCH: Latching voltage. Voltage re
quired for thyristor to latch ON at a 
given gate current and junction temp. 

VTMIOY!"): Dynamic ON state voltage. 
TranSient ON state voltage of thyristor 
when triggered into conduction for a 
given load and time. 
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[ill Hybridyne Inc. 

FACILITY 

Hybridyne's 25,000 sq. ft. facility located in Tucson, Arizona, 
houses all the necessary equipment to bring hybrid solutions to 
our customers. Our desire to be vertically integrated means in
house control over the critical phases of design, artwork gen-

CUSTOM THICK FILM HYBRIDS 

Features 
• SMD CHIP AND WIRE HYBRIDS 
• ADVANCED THICK FILM TECHNOLOGY 
• AUTOMATED HYBRID ASSEMBLY 
• VARIETY OF PACKAGING TECHNOLOGIES 
• EXPERIENCED DESIGN ENGINEERING 
• ELECTRICAL-ENVIRONMENTAL TEST CAPABILITIES 

Design-Artwork Capacity 
• CAD SYSTEM 
• CUSTOM ELECTRICAL TEST EQUIPMENT DESIGNI 

FABRICATION 
• KNOWLEDGEABLE DESIGN ENGINEERING STAFF 
• ARTWORK GENERATION CAPABILITY 

Advanced Thick Film Manufacture 
• COMPLETE SCREEN FABRICATION 

CLEAN ROOM ENVIRONMENT 
• HIGH VOLUME AUTOMATIC AND MANUAL 

SCREEN PRINTING 
• C02 LASER FOR CERAMIC SCRIBE AND 

DRILL 
• YAG LASER FOR PRECISION RESISTOR TRIM 
• THROUGH HOLE METALLIZATION PRINTING 

Hybrid Assembly 
• DIE ATTACH (EPOXY, SOLDER, EUTECTIC) 
• AUTOMATIC AND MANUAL WIRE BONDING EQUIPMENT 

(GOLD AND ALUMINUM WIRE) 
• ACTIVE YAG LASER TRIM 
• AUTOMATIC ISOICON TESTING 

Environmental Screening 
• TEMPERATURE CYCLING-BURN IN. 
• STABILIZATION BAKE 
• CONSTANT ACCELERATION 
• GROSS AND FINE LEAK TESTING 

• CUSTOM THICK FILM HYBRIDS 
• CUSTOM THICK FILM SUBTRATES 
• CERAMIC PACKAGING LIDS 

eration, screen fabrication, all manufacturing processes, as 
well as electrical and environmental testing. State of the art 
equipment facilitate Hybridyne's ability to perform the most 
complex hybrid assembly operations. 

CUSTOM THICK FILM SUBSTRATES 

Capabilities 

Features 
• HIGH VOLUME CAPACITY 
• FAST TURNAROUND 
• LOW COST 
• SINGLE OR MULTILAYER 

CIRCUITS 
• METALLIZATION

RESISTORS-CAPACITORS 
• SUBSTRATE DRILLING AND 

SCRIBING 

• SINGLE LAYERS UTILIZING HIGH DENSITY DESIGN 
• MULTILAYER CIRCUITS 
• CHIP RESISTORS UTILIZING GOLD TERMINATIONS FOR 

WIRE BONDING (100-100MO) RANGE 
• THICK FILM RESISTORS 1O-500MO RANGE, TOLERANCES 

AS LOW AS ±.1%RANGE 
• PRINTING IN MULTIPLE-UP ARRAYS UTILIZING LASER 

SCRIBING FOR LOW COST 

CERLIDS 
Ceramic Packaging Lids 

Solder Seal 
• HERMETIC SEAL 

Features 
• HIGH VOLUME 
• LOW COST -FAST 

TURNAROUND 
• SEALANTS AVAILABLE: 

SOLDER AND GLASS 
• NO PREFORMS-SEALANT 

ATTACHED TO LID 
• MILITARY STANDARD 

PERFORMANCE 

• NON PRECIOUS METALS FOR 60-80% SAVINGS OVER GOLD 
PLATED GOl-D TIN PREFORM LIDS. 

• 310-325°C PEAK SEAL TEMPERATURE 

Glass Seal 
• HERMETIC SEAL 
• ELIMINATION OF PACKAGE SEAL RING 
• LOW GLASS SEALING TEMPERATURE 

2155 N. Forbes Blvd .• Tucson, Arizona 85745 • Phone 602/629-0001 • Fax 6021791-3899 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1729 
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I INTERNATIONAL SENSOR SYSTEMS, INC. 
P.O. Box 345 
Industrial Park 
AURORA, NEBRASKA 68818 

Telephone (402) 694-6111 
FAX (402) 694-6180 

HYBRID THICK FILM TECHNOLOGY 
FEATURES ________________________________________________ _ 

• one time insertion costs • compact • high performance • small 
• functional modularity • low profile • extreme temperature operating range 
• high quality components • low mass • military specification capabilities 

METALIZED SUBSTRATES - Simple or complex, single 0: 

multi-layer conductor patterns with Pd. Ag (Palladium Silver), 
Pt. Ag. (Platinum Silver), Au, (Gold), Pt. Au. (Platinum Gold) 
inks. Insulation with high temperature glass dielectric or low 
temperature glaze. Film Resistors from 1 ohm to 150 meg
ohm, tolerances to ±0.1 %, T.C.R. to 50 ppm, 1/10 w to 10 
watt power dissipation, laser or abrasive trimming. 

• 
CHIP AND WIRE TECHNOLOGY - Microcircuit assembly of 
functional thin film integrated circuit or component chips into 
operational devices. All available IC & component chips as
sembled to a thick film circuit by solder or epoxy bonding. 
Chips wired into circuit with either gold or aluminum wire. 
(Thermocompression or thermosonic wire bonding). Special 
handling for static control. Components actively or passively 
trimmed to guarantee functional specifications. 

~\i .. i .. ,. I i 
. \ 

\ : I 
I Ii 
i \ f 

SOLDER REFLOW TECHNOLOGY - Compact networks with 
thick film resistors, IC packages, chip capacitors, inductors, 
discrete components, SOT package, diode bridge assembly, 
high and low temperature solder, standard or custom pin
outs. Special devices with photo-transistors, LED's and func
tional sUb-assemblies. 

L,JinXL 

• - r~t.lI'HU;H II 

. lOS' I I 
CUSTOM PACKAGES - Singh~-in-line or Dual-in-line pinout 
packages, conformally coated, metal can, plastic or ceramic 
covered and sealed. Customer markings as well as manu
facturer's identification for traceability. Leak tested, tempera
ture cycling and burn-in before final test to insure reliability. 
Heat sink attached to either alumina or beryllium oxide to 
obtain maximum power dissipation. 

TECHNICAL SERVICES _______________________________________ __ 

• Circuit design. layout (including conversion of existing circuitry to thick film technology) • material selection • rubylith 
production. screen fabrication. produCt tooling. product testing. and building to print. Testing includes functional electrical 
and mechanical parameters. burn-in. leak testing. and temperature cycling. 

APPLICATIONS _______________________________ _ 

• Memory. logic. linear circuits. A-D. D-A • timing. filters. isolation. pulse shaping. impedance matching. signal 
generation. switching. sequencing. and many other medium range energy dissipation functions or a combination thereof. 

ISSI MILITARY SPECIFICATION CAPABILITIES ______________ --.......... ---~-.------
MIL-I-45208 Inspection System Requirements MIL-STD-883 Test Methods & Procedures for Microelectronics 
MIL-STD-45662 Calibration System Requirements Certificate of Compliance furnished upon request. 

A·1730 For manufacturers' sales offices, see yellow pages EEM 1991 



3130 INTEGRATED CIRCUITS, HYBRID CIRCUITS, & FUNCTION MODULES 3130 

INTERNATIONAL SENSOR SYSTEMS, INC. 
P.O. Box 345 
Industrial Park 

Telephone (402) 694-6111 
FAX (402) 694-6180 

AURORA, NEBRASKA 68818 

HYBRID THICK FILM 
PRODUCTS AND SERVICES 

Custom and Surface Mount Packages 

Chip & Wire 

Solder 
Reflow 

CUSTOM PACKAGES 
• Single In-line (SIP) 

High Temp Solder 
low Temp Solder 

• Hybrid 
Flat Packs 

• Dual In Line (DIP) 
• Surface Mount 

PCB Base 
Ceramic Base 
(See opposite page for details) 

• Multi-layer Circuit 
• Encapsulated 
• X-tal Can Covers 
• Ceramic Cover 

High Temperature Sealant 
low Temperature Sealant 

• Plastic Covers 

CUSTOM COMPONENTS 
• Custom Thick Film Metallized Substrates, Pd Ag, Pt Ag, 

Au, Pt Au, Dielectric, Glaze 

11, ..... '=-:41 
Surface 311-0"" 
Mounted-----I~~ 
Devices 

..... _ ............................... j 

Completely Tested 
Functional Circuit 

TECHNICAL SERVICES 
• Circuit Design 
• Circuit layout (Includes conversion to Thick Film) 

• Material Selection 

• Create Rubyliths 

• Component Specification 

• Tooling 
• Product Testing 

• Build to Print 

TECHNICAL CAPABILITIES 
• Solder Reflow 

IC Packages, Discrete Components (Capacitors, 
Bridges, L E.D.'s etc.) 

• Chip and Wire 
All Component Chips 
All Available Integrated Circuits 
Thermo-Compression Bonding (Au Wire) 
Thermo Sonic Bonding (Au Wire) 
Ultrasonic Bonding (AI Wire) 

• Special Static Handling 
• Networks, Specialized Resistor 

Resistor-Capacitor 
Resistor-Capacitor-I nductor 
EMI/RFI Shielded 

• Resistance & Capacitance Trimmed (Active and Passive) 

• Special Devices 

• Amplifiers 

• Osci lIators 
• Time Base Modules 

• A-D, D-A Converters 

• Fiber Optic 
(Transceivers, Bar Code Readers) 

• Solid State Relays 

• Microwave 
• Control Circuit 

• Display Panels 

EEM 1991 

MILITARY SPECIFICATION CAPABILITIES 
• MIL-I-45208 Inspection Systems Requirements 

• MIL-STD-45662 Calibration System Requirements 

• MIL-STD-883 Test Methods and Procedures for 
Microelectronics 

• Certificate of Compliance furnished upon Request 

PO BOX 345, INDUSTRIAL PARK 
AURORA, NE 68818 
TELEPHONE (402) 694-6111 

For manufacturers' sales offices, see yellow pages A·1731 
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20 Years 01 HI-Rei Expertise 
Interpoint Corporation is the premier 

world-wide supplier of thick-film hybrids 
for high reliability electronic applications. 

For over two decades it has proven itself 

by building custom microcircuits for the 
most demanding applications-commer

cial and military aircraft, computers, med

ical electronics, missile systems, satellite 

payloads. 
Interpoint is a dedicated hybrid 

manufacturer-our entire corporate mis

sion is design and production of superior 

microcircuits. Founded in 1969 as Inte

grated Circuits Incorporated, Interpoint 

was one of the first suppliers to offer full 
certification and qualification to the 

highest quality standards under MIlrSID-
1772-and one of the first to implement 

Statistical Process Controls and Computer 

Integrated Manufacturing. 

I 

The Choice Is Yours 
Interpoint offers the system designer 

more choices than any other microcircuit 

manufacturer. 

• Choose domestic manufacturing in our 
MILrSTD-1772, 50,000 square foot Red

mond Washington plant. Or pick cost 
effective off-shore production in our 

40,000 square foot, military quality facil

ity in Taiwan. 

• Select test standards-up to full MILr 
STD-883C test procedures are available 

in-house as well as custom screening to 

your own specifications. 

• Choose package styles, from full her
metic welded cases to cost effective 
ceramic and plastic potted styles. 

• Select the delivery system-large or small 
orders, inventory stock or just-in-time. 

In programllllat nlld lila hlgha. lavall or fllI
IIInltr, Intlrpolnt hybrldl are tha nrat cholca. 
Intarpolnt hybrids ara UBld on virtually avary 
alrllnar In lila WISt, tha mDSl advancad nghtar 
aircraft, In madlcalal8ctronlcs, computars, and 
Industrial contrals. 

Short Lead Times 

PROH.N RI I L\BII n \: \\ n II II'" 

Interpoint has become one of the 

acknowledged industry leaders in apply
ing systems management techniques to the 

hybrid process-from initial design and 

analysis through production and final test 
This expertise means high reliability, fast 

tum-around, and precision engineering 

for each circuit. 

I 

I:\IH IS'I R\ 's \\ IDI S I (I JOI( I (H D()\ILS I \( \ND 

A Single World-wide 
Quality Standard 

Interpoint is the only thick-film hybrid 

supplier to provide both the highest stan
dards of quality and a choice between 
domestic and international production. 

Our US facility is fully qualified under 
MILrSID-1772 and the company is listed 

in MILrM-3851OG's Qualified Manufac
turer's List (QML). 

We apply the same quality standards 
-the same source controls and process 

requirements-to our Interpoint manufac
turing facility in Kaohsuing, Taiwan. This 

facility has been audited and approved for 
military program level production by 
some of the largest suppliers of Hi-Rei 

electronics. 

Interpoint offers a complete in-house 

screening capability that includes full 

compliance with MILrSTD-883C method 
5008. Screening includes electrical test 
. over temperature; visual inspection; gross 

and fine leak tests; stabilization bake; tem

perature cycling, constant acceleration, 

and bum-in. 

Interpoint can produce a prototype of 
your circuit in as little as 8 to 12 weeks. 

SI'I ( III( \I10l\S \\ORI,11l 10 1'\ II RI'OI~ I, RIIll\10:\1l 

Overall Facilities 
Inspection Systems 

M I L-STO-1772 
MIL-I-45208 

Clean Room and Workstation Requirements FEO-STO-209 
Configuration Control MIL-ST0-4B1, OOO-STD-4BO 
Corrective Action, Nonconforming Material 
ESO Control Program 

Hybrid Microcircuit 
Calibration Program 
Test Methods and Procedures 

interpoint 
MIL-SI'D-1772 Qualified 

10301 Willows Road 
p. 0. Box 97005 

Redmond, 'W,A 98073-9705 
TEL: (206) 882-3100 
FAX: (206) 869-7402 

MIL-STO-1520 
OOD-STD-1686 

MIL-H-38534 
M I L-C-45662 
MIL-STD-BB3 

3130 
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ISL PRODUCTS 
INTERNATIONAL LTD. 

Dept. EM, 235 Robbins Lane, Suite 270, Syosset, NY 11791 
(516) 937-3475ITWX 5032421ISL-INT 

FAX (516) 937-3840 

CAPACITORS I SILICON DIODES I LEOS I POTENTIOMETERS I 
TRANSFORMERS / ADAPTORS AND POWER SUPPLIES I CUSTOM CABLE ASSEMBLIES 

BLKPAK: A HYBRID Ie REVOLUTION 

- Surface Mount Technology 

• Die Attach (Epoxy, Solder) 

• Ultrasonic Wire Bonding 

• Epoxy Coating or Epoxy Potting 

• Automated Hybrid Assembly 

• CAD System In-House 

• Experienced Design Engineering 

• Temperature Cycle Burn-In 

-100% Quality Assurance 

SEE OUR PAGES IN 

• Flexible Function Modularity 

• Improved System Reliabiilty 

• Circuit Miniaturization 

• Ultra Low EMI/RFI Shield 

• Solvent Washable 

• Full-Custom or Semi-Custom Design 

• Quick Prototyping 

- High Volume Capacity 

• Cost Effective 

SECTIONS 2100,4750,5600 & 6000 

3130 
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HERMETIC PACKAGES 
FOR MICROCIRCUITS 

GLASS FLATPACKS & CHIP CARRIERS 

• Computer Aided Design 

• Moderate tooling for custom packages 

• Sealed by reflow soldering 

METAL PLUG-INS & FLATPACKS 

• Custom variations invited 

• Used to enclose large, Hi-Rei hybrids 

• Sealed by reflow soldering or 
seam welding 

3M8S81E 
MINI-SYSTEMS. INC. 

Electronic Package Division 
168 East Bacon St., P.O. Box 1597, Plainville, MA 02762 

TEl (508) 695-2000 FAX (508) 695-8758 TWX 510-600-4340 

Features 

• Over 460 tooled variations 

• Body sizes from %" square to 1" square 

• Lead counts up to 148 

• Lead spacing .025, .030, .040, .050, .100 

• Base materials ASTM F-15, Alumina, 
Metalized Alumina, Beryllia 

• Custom lead forming (leaded chip carrier 
or gull wing) 

• Gold, Nickel, Silver, and custom plating 

• Matching combination lids available 

Features 

• Unibody@one piece case 
(ASTM-F-15 Alloy) 

• Body sizes from .625 square to 
1.97 x 2.97 available 

• Lead spacings: .100 for Plug-ins 
.050, .100 for flatpacks 

• Lead forming available 

• Round or ribbon leads available 

• Selective ground pins available 

• Gold, Nickel, and selective plating 

• Matching step lids available 

WRITE OR CALL FOR OUR CATALOG 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1735 
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hybrid IC (HIC) 
DC/DC converter 

I!!!j!!I ERiE I@ 

MURATA ERIE NORTH AMERICA 

Miniature Power Supply for Computer 
Peripherals and Communications Systems. 
Reliability is high because Murata Erie's ceramic capacitors are used 
in the filtering circuit. All components are mounted on alumina sub
strates, and resin potted. 

These ultra-small converters were designed by raising converter fre
quency with a self-excited flyback converter as the circuit system. 

Murata-Erie offers two output levels: 1.SW and 3.0W. Each has Single 
output and dual output. Applications are built-in power supplies for 
communications systems and computer peripherals. 

FEATURES: 
• Long life and high reliability (Electrolytic and tantalum electrolytic 

capaCitors are not used). 

• Perfect isolation between input and output signal. This guaran
tees protection against SOOVdc for up to one minute. 

• Noise is prevented by built in LC filters for input-output, and the 
converter is shielded. 

• Protective circuit prevents current overload. 

• No external components are necessary. 
• High efficiency has been achieved by a unique circuit. 

(3W-68% Type) 

• Patent pending (Japan) for circuit design and package. 

APPLICATIONS 
• PBX Equipment 
• PC Data Aquisition Boards 
• On-Board DC-DC Conversion 

DIMENSIONS 
1,5WSeries 8~'S~ L!: --1 ci 

C! I ~1.0 J :; 
'" 2.0 2.0 ~ 
.,0.8 

j 
~-:-':----j~ 

2S±0.3 I 
~'" 

>.ow ...... dj 
3.S . 1.0 

3.0 
<1>0.8 

~; Jt=2 

:-+--+----t-' 

~ 
~ 

Pin. No.1. + Yin 
2. -Vin 

35.S6 I I 
41.S±0.3 (Unit:mm) 

=rlnput 

SPECIFICATIONS 
3. +Vo ---, 
4. G (II the output is single, there is no pin.) - Output 
S. - Vo (II the output is Single, this pin is ground.).-J 

Pari Number HfPl43DH05121Al I HfP143DH05122Al IHfP1143DH05151A~ HfPl43DH05OODAl HfPl43DJD5121Al1 HfPl43DJ05122A1 HFPl43DJ05151Al1 HfPl43DJ05152Al 

Input Voltage Range 5V±10% SV±10% 

Output Voltage 12V±5% I ±12V±5% I ISV±5% 1 ±15V±5% 12V±5% 1 ±12V±S% 1 15V±5% 1 ±ISV±5% 

Output Current Oto 120mA I Each 0 to 60mA I Oto 100mA 1 EaCh 0 to 50mA Ot0250mA lEach 0 to 120mAl Ot0200mA lEach 0 to 100mA 

Output Power 1.SW 3.0W 

Output Ripple Vottage 100mVppMAX 100mVppMAX 

Efficiency 65% Type 68% Type 

Input Characteristics O.S%MAX 0.5% MAX 

Load Characteristics 1% MAX I S%MAX I 1% MAX I S%MAX 1% MAX I 5% MAX I 1% MAX I S%MAX 

Current Overload Protection Current Overload Protection 

Operating Temperature Range - 20·C to + 70·C (Reler10 the Derating Curve) 

Storage Temperature Range - 30·C to + 8S·C 

Insulation pressure-proof Between input and output ACSOOV lor one minute 

Insulation resistance Between input and output DCSOOV min l00MC 

Shield Metal case, the quality of the material: SPCC 

"""iD ERiE r 
MURATA ERIE NORTH AMERICA 2200 Lake Park Ot, Smyrna, Georgia 30080 Tel: (404) 436-1300 Telex: 26-1301 FAX: 404-436-3030 
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hybrid IC (HIC) 
DC/DC converter 

This DC/DC converter is suitable for battery powered radios such 
as pagers. With a 1.5V supply, outputs of 3V or 5V are available. 

FEATURES: 
• Miniature size, incorporating surface mount transformers and 

other SMD components. 
• High efficiency due to unique circuit technology. 
• Noise effects can be suppressed by adjusting the switching 

frequency or transformer shield. 
• Temperature coefficient of output voltage is adjusted to the 

temperature characteristics of an LCD. 

APPLICATIONS 
• Pagers 
• Notebook PC's 

(Battery Backup Circuit) 

3V Output Series 

Part Number 

Input Voltage Range VineY) 

Output Voltage Vout (V) 

Max. Load Current lout (mA) 

No-load Input Current lin (1lA) 

Rise Time T (msec) 

Output Ripple Voltage Vrip(mVpp) 

Temperature coefficient Tcoeff (mVl°C) 

Efficiency· 1'/(%) 

Oscillation Frequency·· Fd (KHz) 

5V Output Series 

Part Number 

Input Voltage Range VineY) 

Output Voltage Vout (V) 

Max. Load Current lout (mA) 

No-load Input Current lin (1lA) 

Rise Time T (msec) 

Output Ripple Voltage Vrip(mVpp) 

Temperature Coefficient Tcoeff (mV/°C) 

Efficiency· 1'/(%) 

Oscillation Frequency·· Fd (KHz) 
.. 

* EffiCiency IS a standard value at the rated Input voltage and maximum load current. 
• 'Oscillation frequency is the value at maximum load current. 

""!iD ERiE I® 

HFP101AOO5Al 

0.9 to 1.7 

1.B to 2.B 

10 

-
30 max. 

100 max. 

-
75 

200 to 300 

HFP101A013Al 

1.0to 1.7 

4.6 to 5.3 

6.0 

BOO max. 

30 max. 

65 max. 

-B.5 

80 

70 to 200 

"""i!!I ERiE I® 
MURATA ERIE NORTH AMERICA 

HFP101A005A1 ~110+03--1 41~ 

~I - P051.--tT:l-I 
= 55±04 

09 

15-11- .1?81~ I~! ~ 03 00 25 

50 40 ~ 05 

HFP101A013A1 0> ~ ~ O'l 

001 0 °1 n-'- 0.2 11'1" 11'1' 0.2 

G~ax 10 0 Ot.p!.5 
Qf--l--~ma[JX 3.0 ~ 1--47 -10.2 

9.0 1 fp0 
max ..L ~ 

mm ---110 *T IID!I 

1.0 I i":h 109 
~ 4.5 

5.0max 

HFP101A018Al HFP101A019Al 

1.0 to 1.7 0.9 to 1.7 

2.BO to 3.05 2.95 to 3.35 

1.0 0.1 

300 max. 400 max. 

30 max. 5.0 max. 

2Dmax. 5 max. 

-4.0 -5.0 

70 40 

250 to 500 750 to 1300 

HFP101A014Al HFP101A017Al 

1.0t01.7 1.B to 3.4 

4.7 to 5.2 4.7 to 5.5 

6.0 4.0 

500 max. 900 max. 

30 max. 30 max. 

65 max. 30 max. 

-B.5 -11 

80 75 

150 to 300 4BO to 960 

MURATA ERIE NORTH AMERICA 2200 Lake Park Dr., Smyrna, Georgia 30080 Tel: (404) 436-1300 Telex: 26-1301 FAX: 404-436-3030 
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hybrid Ie 
active filter 

AFS814F20000A2 

AFL87F17000El 

" AFL87F001A1 

AFM922F001 Kl 

AFB21 OF1 OOOE2 

INTEGRATED CIRCUITS, HYBRID CIRCUITS, & FUNCTION MODULES 3130 

I!!iI!I ERiE I® 
MURATA ERIE NORTH AMERICA 

PCM/Digital Audio 

Part Number 
Filter Distortion Noise Dimension (mm) Analog Digital Filter De-
Order Rate(%) Level liN) L H T Flher 2Fa 4Fa emphasis 

AFL83F20000A 1 3 0.003 30 22.0 14.0 5.5 0 0 0 
AFL 75F20000D1 5 0.003 8 28.0 13.0 5.5 0 
AFLnF20000A1 7 0.003 8 33.0 15.0 5.5 0 
AFL87F20000E1 7 0.003 8 33.0 15.0 5.5 0 
AFS814F20000A2 7x2 0.003 8 53.0 15.0 5.5 0 
AFL89WB20000CS 9 0.003 8 37.0 16.0 5.0 0 
H8DN217S" 3 0.004 - 14.5 8.5 3.5 0 0 0 .. 

"H8DN2175 RC Module IS deSigned to be attached to an operatIonal amphfler. 

TV Surround Sound 

Part Number 
Filter Distortion Noise Dimanaion (mm) .Analog Digital Filter De-
Order Rate(%) Level liN) L I H I T Filter 2Fs I 4Fs emphasis 

AFL89F8000Dl 9 0.003 8 38.0 I 17.0 I 5.0 0 I 
AFL85F8000El 5 0.003 32Typ 23.0 I 15.0 I 5.5 0 I 

CD-i (Interactive) 

Part Number 
Filter Distortion Noise Dimension (mm) Analog Digital Filter De-
Order Rate(%) Level liN) L I H J T Filter 2Fs L 4Fs emphasis 

AFL87F17000E1 7 0.003 8 33.0 J 15.0 i5.5 0 L 
AFL87F001Al 7 0.004 60 44.5 I 18.0 I 5.5 0 I 0 

"Filter order x 2: Stereo. "DlstorllOn rate IS the tYPIcal value at 1 KHz, 2Vms. 
"Noise level is the typical value. "Custom-made types are available upon request. 

Modem 
Dimensions (mm) 

Part Number Function L H T 

AFL 14F40OC2 Transmit LPF (Ic = 4KHz, Butterworth) 22.0 12.0 6.5 

AFE36FI800El Link equalizer (1 link equalizer) 33.0 13.5 6.5 

AFM94F400CI2 Ringing tonal defecting circuit (10 = 400Hz) 48.0 15.0 6.5 

AFR74F3280Cl Backward channel notch filter 27.5 12.0 6.5 

AFM922F001K1 4800bps analog front end for modem application 76.5 17.0 8.0 

Two Way Radio & Mobile Communications 
Dimensions (mm) 

Part Number Function L H T 

AFB21 OFl OOOE2 Receiving unil BPF for US Cellular/UK-TACS 27.0 9.0 6.0 

AFL 14F20000S12 Data Fitter for US Cellular 15.0 9.0 6.5 

AFC98F003A 1 Data/SAT Filter for US Cellular 27.5 10.0 7.0 

AFL24F3120A 14 Splatter Filter lor Radio Trancei_ers 16.5 11.5 5.0 

Aperture 
Compen-

satlon 

Aperture 
Compen-

satlon 

Aperture 
Compen-

satlon 

I!Ii!I ERiE I® 
MURATA ERIE NORTH AMERICA 2200 Lake Park Dr., Smyrna, Georgia 30080 Tel: (404) 436-1300 Telex: 26-1301 FAX: 404-436-3030 
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A 
AiD acrylonitrile butadiene-styrene 
AiD analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AFC audio frequency control 
AFf automatic filter test 
ALGOL algorithmic language 
AM a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information interchange 
ASIC application specific IC 
ATE automatic test equipment 
A TG automatic test generation 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility syste 

C 
CAD computer-aided design 
CAE computer-aided engineering 
CAM computer-aided manufacture 
CAMAC computer-automated 

measurement and control 
CAPP computer-aided process 

planning 
CAT computer-aided test 
CATV cable television or 

community antenna television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CIE computer-integrated engineering 
CIM computer-integrated 

manufacturing 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide 

semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
D/ A digital to analog 
DAC digital to analog converter 
DBMS data base management 

system 
DC direct current 
DFf design for testability 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic . 

E 
EDA electronic design automation 
EDP electronic data processing 
EBCDIC extended binary coded 

decintaI interchange code 
EEPROM electrically erasable 

PROM 

EIA Electronic Industries 
Association 

EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM erasable programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200· Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide FET 
CMIP commn management 

information protocol 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 
HlPOT test, measurement, and 

diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

lAB Internet Activities Board 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 
ISDN integrated services digital 

netwmt 
ISO International Standards 

Organization 

J 
JEDEC Joint Electronic Device 

Engineering Council 
JFET junction FET 
JMOS junction MOS 

K 
kHz kilohertz (IO 3 hertz) 
KSR keyboard send !receive 

L 
LAN local area network 
LC (filters) inductance/capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED Iight-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement 

transformer 

M 
MASER microwave amplification 

by stimulated emission of 
radiation 

MA TV master antenna television 

j1F microfarad 
MHz megahertz 
MIC microwave IC 
MIPS million instructions per 

second 
MIB microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide 

semiconductor FET 
MOSIGT metal oxide 

semiconductor insulated-gate 
transistor 

MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation 

module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
OSI open systems interconnection 

P 
PAL programmable array logic 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
PCS plastic clad silica 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/Wrlte 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 

SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon-controlled switch 
SDA source & detector assemblies 
SGMP simple gateway monitoring 

protocol 
SIDAC bidirectional voltage

triggered switch 
SIMM single in-line memory 

module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SNMP simpole network 

management protocol 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid-state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of 

expansion 
TXCO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250· Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

t03GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
VAC volts (of) alternating current 
VAN value-added network 
VAR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz 

to 300 MHz) 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 

kHz) . 

VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 
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3130 INTEGRATED CIRCUITS, HYBRID CIRCUITS, & FUNCTION MODULES 

Ultra-Reliable Digital & Linear ICs 
Now there are more reasons than ever. to make ROHM your 

component supplier, We have added a broad line of digital and 
linear circuits that meet your needs for through-hole and surface 
mount applications, We can provide the most popular op amps, 
voltage regulators, comparators, drivers and converters, along 
with a wide range of industry-standard logic devices, We also offer 
a variety of audio, video and telecommunications circuits to meet 
your design requirements, All are available ill industry-compatible 
package styles and configurations, 

4 Mbit CMOS SRAM Packaged in 
32-PIN DIP 
The BPS16288PL-12C 
SRAM provides a fast, 
easy upgrade to 4 Mbit 
memory in the same 
space as a standard 32-
pin EIAJ package, 
Overall width is15,5mm, 

Memory is organ
ized as 524,288 words 
X 8 bits, On-board ICs 
are TSOP, contributing 
to lower overall profile 
height, reduced cost, 
better process control, and the industry's highest quality control. 

Access is a fast 85 nsec; maximum chip select time is 120 
nsec. Operation is fully static, no 'clock or timing strobe is required, 
Power requirements are a low 80 JlW operating, 40 JlW standby, 
Other features include TTL-compatible 1/0, tri-state output, and 
battery backup, , 

Low Cost, Low Power Single Chip 
Microcomputer 

ROHMs 4-bit single 
chip application-specific 
microcomputers are ideal 
for high volume consumer 
pro-ducts, These fully 
supported parts offer very 
cost-effective design 
solutions, 

ROM RAM 
Series S-bit 4-bit 

BU2403L 640 16 BU2404L 

BU2428L 640 16 BU2429L 

BU2418L 
BU2419L 1024 32 
BU2422L 

BU2430L· 1024 32 BU2431L 

BU2421 1024 64 BU2425 

BU2424L 2048 64 

·Under development 

Ports Instruction 
0 1/0 Set 

4 8 40 

40 

4 8 4 43 

43 

4 4 38 

4 4 38 

IIIII 
CMOS Static RAMs 

Access 

Organization Part No. (nS max) 
2Kx8 BR6116-09* 90 
2Kx8 BR6116-12* 120 
2Kx8 BR6116F-09* 90 
2Kx8 BR6116F-12* 120 
8Kx8 BR6264-10* 100 
8Kx8 BR6264-12" 120 
8Kx8 BR6264F-l0" 100 
8Kx8 BR6264-12" 120 
32Kx8 BR62256-10* 100 
32Kx8 BR62256-12* 120 
32Kx8 BR62256F-l0* 100 
32Kx8 BR62256F-12* 120 
"Low Power Available 

BI-Polar Linear ICs 
Generic 

Part Number Function Equivalent 
BA4558 DualOpAmp 4558 
BA4558F DualOpAmp 4558 
BA4560 Dual OpAmp 4560 
BA4560F DualOpAmp 4560 
BA14741 QuadOpAmp 4741 
BA14741F QuadOpAmp 4741 
BA15532 DualOpAmp 5532 
BA15532F DualOpAmp 5532 
BA15532N DualOpAmp 5532 
BA15218 DualOpAmp 
BA15218F DualOpAmp 
BA10324 QuadOpAmp 2902,324 
BA10324F Quad Op Amp 2902,324 
BA10358 DualOpAmp 2904,358 
BA10358F DualOpAmp 2904,358 
BA10393 Dual Comparator 2903,393 
BA10393F Dual Comparator 2903,393 
BA10339 Quad Comparator 2901,339 
BA10339F Quad Comparator 2901,339 

EXE VDD IDD 
Stack Time (JlS) (V) (mA) Package 

2 '12,5 3.0 0,3 SOP18 
DIP18 

2 12.5 3,0 0,3 SOP16 
DIP16 

SOP 22 
3 12,5 3.0 0.3 DIP22 

SDIP22 

3 12,5 3,0 0,3 SOP20 
DIP20 

3 1,5 5,0 0,5 SDIP32 
QFP32 

3 12,5 3,0 0.3 QFP44 

Call for Complete Specs on 1000s of Components! 

A·1742 For manufacturers' sales offices, see yellow pages 
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Pins Package 
24 DIP 
24 DIP 
24 SOP 
24 SOP 
28 DIP 
28 DIP 
28 SOP 
28· SOP 
28 DIP 
28 DIP 
28 SOP 
28 SOP 

Pins Package 
8 DIP 
8 SOP 
8 DIP 
8 SOP 

14 DIP 
14 SOP 
8 DIP 
8 SOP 
8 SIP 
8 DIP 
8 SOP 

14 DIP 
14 SOP 
8 DIP 
8 SOP 
8 DIP 
8 SOP 

14 DIP 
14 SOP 

Support 
System 

RDSBU2 
EV2403C 

RDSBU2 
EV2403C 

RDSBU2 
EV2418 

RDSBU2 
EV2418 

RDSBU2 
EV2421 

RDSBU2 
EV2424 

EEM 1991 
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SHARP. LH5492 
4k X 9 CLOCKED FIFO 

FUNCTIONAL DESCRIPTION 

The LH5492 is a 4k x 9 bit dual-port memory with 
internal addressing to implement a First-In-First-Out 
Algorithm. One port is dedicated to write operations, and 
the other is dedicated to read operations. Two edge
sampled enable inputs are provided for each port. 
These read and write controls are designed to interface 
to continuously clocked synchronous systems, but the 
independent read and write clocks may be operated 
completely asynchronously relative to each other. Data 
flow is initiated on the rising edge of the appropriate 
clock signal, and gated only by the corresponding en
able control inputs. 

A broad range of status flags monitor the extent to 
which data has been written into the FIFO. These in
clude Empty, HaH, Almost Empty/Full (within eight of 
Empty or Full), and Full status flags. These flags may 
be tied directly enabling the inputs to prevent overrun of 
FIFO boundaries. Alternately, enabling readlwrite oper
ations may be controlled entirely by external system 
logic, while the flags serve as system interrupts. This 
approach is particularly useful when the relation be
tween read and write clocks is asynchronous. 

A level-sensitive output-enable input provides high 
impedance output capability for interface to shared sys
tem buses. This output-enable function along with the 
multiple read and write enable inputs allows for simpli
fied implementation of bidirectional FIFO interfaces, as 
well as interfaces between system buses of different 
word widths. 

PINOUT DIAGRAM 

FEATURES 

• Fast Cycle Times-25/35/50ns 
Frequency-40/28.5/20MHz 

• Rising Edge-triggered 
Clock Inputs 

• Multiple Read & Write Enable 
Inputs Sampled on Rising Edge 

• Full CMOS Dual Port 
Memory Array 

• Fully Asynchronous Read & 
Write Operations 

• Empty, Half, Almost Empty/Almost Full, 
& Full Flags 

• Output Enable for 3-state 
Output Capability 

• Adaptable to Bidirectional 
Bus Interfaces 

• Interface between Buses of 
different Word Widths 

• Reset/Reread Capability 

• TTL & CMOS Compatible 1/0 

• 32 Pin PLCC Package 

g ~ z !I! 
'" "'IIL > ~ w W OOIL :>~~ 

01 

DO 7 

01 

02 
03 

32-Pln PLCC (Top View) 

os 

os 

SHARP ELECTRONICS CORP., Micro Electronics Group, 5700 N. W. Pacific Rim Blvd., Camas, WA 98607 • 206·834·2500 • Fax 206-834-8903 • Telex 496·08472 (SHARP CAM)' 
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3130 INTEGRATED CIRCUITS, HYBRID CIRCUITS, & FUNCTION MODULES 3130 

SHARP. 

FUNCTIONAL DESCRIPTION 

The LH5420 contains two FIFO buffers which oper
ate in parallel but opposite directions for bidirectional 
data buffering. The two FI FO buffers are each organized 
as 256 words by 36 bits. The LH5420 is ideal for either 
wide unidirectional or bidirectional data applications, 
since component count and board are" is reduced. 

Each port has its own port-synchronous clock, but the 
two ports may operate asynchronously relative to each 
other. Data flow is initiated on a port by the rising edge 
of the appropriate clock and gated by the corresponding 
edge sampled enable and readlwrite control signals. 
Clock duty cycles can vary from 40% to 60% without 
sacrificing performance. 

FIFO status flags monitor the extent to which the 
FIFO buffers have been filled. These include Empty, 
Almost Empty, Half Full, Almost Full, and Full flags for 
each FIFO. The Almost Empty and Almost Full flags are 
programmable over the entire FIFO depth, but are con
veniently initialized to 8 locations from the respective 
boundaries at reset. . 

A synchronous request acknowledge handshake is 
provided on each port for FIFO data accesses. This 
request-acknowledge handshake resolves FIFO full 
and empty boundary conditions, when the two ports are 
operated asynchronously relative to each other. 

Two mailbox registers provide a separate path for 
passing control or status words between ports. Each 
mailbox has a flag which is synchronized to the reading 
port's clock. This mailbox function can facilitate the 
synchronization of data transfers between asynchro
nous systems. 

A Data Bypass mode allows Port-A to directly transfer 
data to or from Port-B at reset. In this mode the device 
acts as a registered transceiver under Port-A control. 
For instance, a master processor on Port-A can use the 
Data Bypass feature to pass initialization or configura
tion information directly to or from a peripheral device 
on Port-B during a system start-up. 

A word width select option is provided on Port B for 
9 bit, 18 bit, or 36 bit data accesses. This allows word 
width matching between Port A and Port B with no 
additional logic; and ensures maximum utilization of bus 
bandwidths. A Byte Parity Check Flag on each port 
ensures data integrity. These flags initialize for odd data 
parity at reset, but may be reprogrammed for even or 
odd parity. 

LH5420 
256 X 36 X 2 BIDIRECTIONAL FIFO 

FEATURES 
• Fast Cycle Times-25/30/35 ns 

• Two 256 x 36 Bit FIFO Buffers 

• Wide 36-bit Word Width 

• Selectable 9/18/ 36-bit 
Word Width on Port-B 

• Fully Asynchronous Port-to-Port 
Communications 

• High Speed, Port-Synchronous 
Clocking Mechanism 

Edge Triggered Clocks 

RIW, Enable, & Address Pins 
Sampled on the Rising Clock Edge 

Synchronous Request 
Acknowledge Handshake (Optional) 

• Asynchronous Output Enables 

• Dedicated FIFO Status Flags for 
Empty, Half-Full, & Full Flags 

• Programmable Status Flags for 
Almost Empty & Almost Full 

• Mailbox Registers with 
Synchronized Flags 

• Data Bypass Function 

• Data Retransmit Function 

• Byte Parity Check 

• TTL & CMOS Compatible I/O 

• Area Efficient QFP, or PGA Packages 

SHARP ELECTRONICS CORP., Micro Electronics Group. 5700 N.W. Pacific Rim Blvd .• Camas. WA 98607. 2()6.834-2500. Fax 206-834-8903. Telex 496-08472 (SHARP CAM) 
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SHARP. LH5420 
256 x 36 x 2 BIDIRECTIONAL FIFO 

MBFA MBFB 

RS MAILBOX 
RT1 

RESET REGISTERS 

RT2 
LOGIC AND BYPASS 

CKA 
RlWA 

ENA 
PORTA 

CKB 
REOA CONTROL RlWB 
ACKA LOGIC PORTB ENB CONTROL 

A2A LOGIC REOB 
AlA ACKB 
AOA AOa 

FFl 
PROGRAMMABLE EFl 

HFl STATUS FLAGS AE1 
AF1 

FF2 
EF2 PROGRAMMABLE 

HF2 
AE2 STATUS FLAGS 

AF2 

OEA OEB 
PORTA PFA 1/0 PORTB !'FB 

DBAO-35 1/0 DBBO-35 

WSO, WSl 

54208LKD 

LH5420 Block Diagram 

SHARP reserves the right to make changes in specifications at any time and without notice. SHARP does not assume any responsibility for 
the use of any circuitry described; no circuit patent licenses are implied. 

SHARP ELECTRONICS CORP., Micro Electronics Group, 5700 N.w. Pacific Rim Blvd., Camas, WA 98607 • 206·834·2500 • Fax 206-834-8903 • Telex 496-08472 (SHARP CAM) 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 3450 

Madel Impedance Frequency UNIT PRICE (4) EFFECTIVE, 1-15-89 
Numbe,(2) Ohms (Power W) Range BNC TNC N SMA UHF 5MB PC 

Fixed Attenuata,s, 1 to 20 dB: 
AT-50 (3) SO (.SW) DC-l.5GHz 17.SO 29.00 22.00 20.00 
AT-51 SO (.SW) DC-l.5GH 15.00 26.00 19.5O 17.SO 12.00 
AT-52 SO(1W) DC-l.5GHz 20.SO 29.00 26.00 22.00 
AT-53 SO (.2SW) DC-3.OGHz 20.SO 26.00 15.00 18.00 
AT-54 SO (.2SW) DC-4.2GHz 2O.SO 
AT-55 50 (.2SW) DC-4.2GHz 19.20(,,,,,,., 
AT-7S or AT-90 75 or 93 (.SW) DC-l.SGHz 17.SO 26.00 45.50 19.50 

Detector, Mixer, Zero Bias Schottky: 
CD-51 ,75 SO,7S .01-4.2GHz 64.00 64.00 
OM-51 SO .01-4.2GHz 64.00 

Resistive Impedance Transformers. Minimum Loss Pads: 
RT-SOI7S SO to 75 DC-l.5GHz 17.SO 26.00 45.50 17.SO 
RT-SO/93 SOlO 93 DC-l.OGHz 17.SO 26.00 45.50 17.50 

Terminations: 
CT-SO (3) SO (.SW) DC-4.2GHz ".SO 15.00 15.00 17.SO 
CT-Sl SO (.SW) DC-4.2GHz 9.SO 12.00 14.00 9.50 9.00 
CT-S2 SO (1W) DC-2.5GHz 10.SO 15.00 15.00 13.00 15.50 
CT-S3/M SO (.SW) DC-4.2GHz 5.60 (lOPe.) 5.60 (10Pc.) 

CT-S4 SO (2W) DC-2.OGHz 14.00 15.00 15.00 17.50 
CT-7S 75 (.2SW) DC-2.SGHz 10.SO 15.00 15.00 13.00 15.50 
CT-93 93 (.2SW) DC-2.5GHz 13.00 15.00 15.00 1S.SO 

Mismatched Terminations, 1.05:1 to 3:1, Open Circuit, Short Circuit: 
MT·Sl SO DC-3.0GHz 4S.SO 4S.SO 45.50 45.50 
MT-7S 75 DC-1.OGHz 45.50 

Feed thru Terminations, shunt resistor: 
FT-SO SO DC-l.0GHz 17.SO 26.00 19.50 17.50 
FT-7S 75 DC-SOOMHz 17.50 26.00 45.50 17.50 
FT-90 93 DC-1SOMHz 17.SO 26.00 45.50 17.50 

Directional Coupler, 30dB: 
DC-Soo 50 2SO-500MHz 60.00 84.00 84.00 

Resistive Decoupler, series resistor or Capactive Coupler, series capacitor: 
RD or CC-l 000 1000 (1OO0PF) DC-l.5GHz 17.SO 26.00 19.5O 17.SO 

Adapters: 
CA-SO (N to SMA) SO DC-4.2GHz 17.SO 26.00 19.50 17.SO 

Inductive Decouplers, series inductor, Bias T: 
LD-RtS O.17uH DC-SOOMHz 17.SO 26.00 19.5O 17.SO 
LD-6R8 6.8uH DC-S5MHz 17.SO 26.00 19.5O 17.SO 
BT·SO 1.8uH 15-S00MHz 84.00 84.00 94.00 84.00 

Fixed Attenuator Sets, 3, 6, 10 and 20 dB, in plastic case: 
AT-50 -SET (3) SO DC-l.5GHz .76.00 120.00 92.00 84.00 
AT·51 -SET SO DC-1.5GHz 64.00 108.00 82.00 74.00 

Reactive Multicouplers, 2 and 4 ouput ports: 
TC-125-2 SO 1.5-125MHz 84.00 94.00 84.00 
TC-125-4 SO 1.5-12SMHz 94.00 104.00 94.00 

Resistive Power Dividers, 3, 4 and 9 ports: 
RC-3-SO SO DC-2.OGHz 84.00 84.00 94.00 84.00 
RC-4-SO SO DC-500MHz 84.00 84.00 94.00 84.00 
RC-9-SO SO DC-500MHz 104.00 
RC-3-75, 4-75 75 DC-SOOMHz 84.00 84.00 84.00 

Double Ba"nced Mixers: 
DBM-1ooo SO 5-1000MHz 61.00 71.00 61.00 34.00 
DBM-SOOPC SO 2-SOOMHz 34.00 

RF Fuse, 118 Amp., and "'6 Amp.: 
FL-SO 50 DC-l.5GHz 17.50 26.00 45.50 17.50 
FL-75 75 DC-1.5GHz 17.50 26.00 17.50 

NOTE: 1) Critical parameters fully tested and guaranteed. Fabricated from Mil •• Spec .• High-Rei. resistors.Schottky diodes. Mil.. Spec .. plated parts. and connectors 
© in nickel, sHYer, and gold. 2) See catalog for complete Mooet Number. Specify connector sexes. Specials available. 3} Calibration marked on label of unit 4) Price 

subject to change without notice. Shipping $5.00 Domestic or $25 Foreign on Prepaid Orders. Minimum Order $50. Oetivefy in stock 1030 days ARO. ,-
SerlO for Free Catalog on your Letterhead ~ 

(flam SYSTEMS INC_ TEL. 407-994-1774 FAX. 407-994-1770 

932 CLINT MOORE ROAD, BOCA RATON, FL 33487 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1747 



3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 3450 

Metalized Plates 
Electro-Films, Inc. offers a wide 

variety of metalized substrates 
suitable for Microwave Hybrid and 
Microwave Integrated Circuit 
applications. EF.I.'s unique, 
economical fabrication process 
provides an exceptional range of 
dimensions, metalization and 
circuitry. Typical applications 
include: amplifiers, oscillators, 
UCO's, limiters, couplers, filters, 
attenuators, with frequency 
response thru 18 GHz and into the 
millimeter wave length range. 

,015", and ,025", Dielectric 
Constant 9.8 typ, @ 25°C-10 GHz 
• Quartz-BeO, Various thicknesses 

THIN-FILM 
MICROWAVE 

COMPONENTS 

SUBSTRATE MATERIALS 
• Alumina (as fired or polished) 

standard thicknesses of .010", 

• Sizes- Up to 4,1" x 3.3" 

METALIZATION 
• Sputtered in various combinations 
pf NiCr, Cr, Ni, Au, Cu, TaN, TiW, 
Ti, Mo, Pd, TaW 

• Electroplated - Cu, Ni, Au, up to 
300 micro-inches 

• Excellent adhesion (typically 7-
10,000 Ibs.lin2) 

• One, Two or Six Surfaces 
.• Through Holes - metalized or 

non-metalized 

Patterned & Etched Substrates 

Electro-Films, Inc. can handle the 
transition from a circuit requirement 
to a finished thin-film micro
component with in-house artwork 
and photo mask generation. 
E.F.I.'s processing techniques and 
qiJality control guarantee optimum 
quality in prototype or production 
quantities. E.F.I. is a thin-film 
specialist with unequalled 
productivity. 
• Conductor only or resistor 

conductor patterns 

• Resistive films - high stability 
NiCr or self passivating TaN 

• In house laser machining for 
round or odd shaped substrates 

• Metalized through holes 
• Patterned edges 
• Planar Inductors 
• Lange couplers with fine line 

patterns, line and space tolerances 
as tight as ±.000050" 

• Attenuator chips 

Precision Chip Resistors 

These precision Chip resistors are 
edge trimmed to tolerance providing 
excellent high frequency response. 
Edge trimming leaves a solid 
symmetrical block resistor void of 
any laser cuts eliminating the 
capacitive effects from a plunge or 
"L" cut trim. 

• Resistance range 200hm to 
1 Kohm edge trimmed, 1 Kohm to 
1 meg ohm non-edge trimmed 

• Automatic laser trimming to ±.05% 
absolute 

• Edge trim for high frequency 
applications 

• Gold or solder coated terminations 
over a nickel barrier 

• TCR ±50, 25 or 10 PPM °C - NiCr 
±200, or100 PPM °C - TaN 

• Single side or wrap around 
terminations 

• Sizes - .020' x .040' to . 
100" x .100". 

For other components, see our ad under "Resistor Products" 

ELECTRO-FILMS INCORPORATED 
111 GILBANE STREET, WARWICK CENTRAL INDUSTRIAL PARK, WARWICK, RI02886 

Tel. (401) 738-9150 TWX-~FI WRWK 710-382-0405 FAX 401-738-4389 

A·1748 For manufacturers' sales offices, see yellow pages EEM 1991 
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RF - MICROWAVE - MILLIMETER COMPONENTS FROM 

GENERAL MICROWAVE 
DTO·S. VCO'S 
& DRO'S FROM THE PEOPLE YOU TRUST 

Digitally Tuned 
Oscillators 2-18 GHz. 

High Speed, Low 
Post.:runing 
Drift, Wide 
Modulation 
Bandwidth 

MILLIMETER WAVE 
COMPONENTS 18-40 GHz 

Pin Diode 
Switches 

SPSTISPDT 
Series 90 

Voltage Controlled 
Oscillators 2-18 GHz. 

High Speed, Low Post
Tuning Drift, 

Superior 
Frequency 

Stability 

Pin Diode 
Attenuators 

Models 
1959101959 

ANALOG/DIGITAL ATTENUATORS AND 
MODULATORS; PIN DIODE SWITCHES 

Pin Diode 
Switches 

SPST-SP7T 
Freq'uency 

0.2-40 GHz 

Attenuatorsl 
Modulators 

Analog/Digital 
Voltage/Current 

Controlled 
Frequency 

0.2-40 GHz 

Dielectric Resonator 
Oscillators 5-18 GHz, 

Fixed and 
Mechanically llIned 

Excellent Frequency 
Stability, Supe~or 

Phase NOise 

3dB 
Quadrature 

Coupler 
Model 7050 

DROP-IN AND 
CONNECTORIZED 

Miniaturized/Drop-In 
PIN Diode Switches 
Hermetically Sealed 

Frequency 0.2-40 GHz 

3600 PHASE 
SHIFTERS 

I-Q VECTOR PHASE INVARIANT 
MODULATORS ATTENUATORS 

Digital and Analog 
Phase Shifters 
For Frequency Translation and Phase 
Modulation. Q.5 to 18 GHz in 
4 Bands. 
Control Amplitude and Phase 
Simultaneously with I-Q 
Vector Modulators 
0.5 to 18 GHz in 4 Bands. 

IDI/GENERAL MICROWAVE 

Digital & Analog with Near Zero 
Phase Change ovar Wide 

Attenuation Range 
Series 347 Digital 

Series 0197 Analog 
Frequency 2-18 GHz 

in 3 Bands. 

5500 New Horizons Blvd., Amityville, NY 1111?1 e TEl: 516-226-8900 e FAX: 516-226-8966 

EEM 1991 For manufacturers' sales offices. see yellow pages A·1749 
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FoarreasoDS 
to bay Kay 

Attenaators. 
./ . Performance 
./ Dependability 
./ Price 
./ Delivery 

/ 

Kay Elemetrics Corp offers a complete line of Program
mable, In-Line, Toggle Switch and Continuously Variable 
Attenuators. We can supply you with the right model to fit 
your specific application. 

If you don't see an Attenuator that fits your requirements 
call us. Kay can design an Attenuator to fit your specific 
OEM needs. We have designed over 250 Attenuators in the 
past. Listed below are some typical Attenuator models. 

3450 

Model# Imped. Freq. Range Atten. Range Steps 

_ ~~ "~:~~~ s~~" E~~~"~~:-: '; ~ ,'=~:~": ,~~w '7~~~:~ ~<:: : :~ :~~~"£ 7: 
4440 500 DC-I500MHz 0-I30dB lOdB 
4450 500 DC-I500MHz 0-I27dB IdB 

1/4450 500 DC-IOOOMHz 0-I6.5dB .IdB 
4457 750 DC-IOOOMHz 0-I27dB IdB 

1/4457 750 DC-750MHz 0-I6.5dB .IdB 
4460 500 DC-I500MHz 0-3IdB IdB 
4467 750 DC-lOOOMHz 0-3IdB IdB 
4480 500 DC-I500MHz 0-63dB IdB 
4487 750 DC-IOOOMHz 0-63dB IdB 

837 500 DC-I500MHz 0-I02.5dB .5dB 
838 500 DC-lOOOMHz 0-4IdB IdB 
839 500 DC-2000MHz O-lOIdB IdB 

1/839 500 DC-IOOOMHz 0-22.IdB .IdB 
847 750 DC-IOOOMHz 0-102.5dB .5dB 
849 750 DC-I500MHz O-I01dB IdB 

1/849 750 DC-500MHz 0-22.IdB .IdB 
860 500 DC-I500MHz 0-I32dB IdB 
870 750 DC-lOOOMHz 0-I32dB IdB 

For more information call Kay'. Product Speciali.t 
today at (201) 227-2000, ext. 104. 

KAY Kay Elemetrics Corp 
12 Maple Avenue, P.O. Box 2025 
Pine Brook, NJ 07058-2025 
Tel: (201) 227-2000. TWX: 710-734-4347 
FAX: (201) 227-7760 
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CMini-Circuits 
how to use this guide 
Over 1,000 RF /microwave signal-processing components are 
available from MJni-Circuits. 

LOOKING FOR DATA ON A SPEOFIC MODEL? The model index 
contains a list of all models in alphabetic81/numerical order with refer
ence to specification and data pages. 

SPECIFICATION PAGES. Each specification page is organized by se
ries within the product line and by models within the series. Information 
given includes National Stock Numbers (NSN), equivalent MIL-part 
numbers, pin connection designations, case styles, and notes to the 
tables. 

Full specifications for each model are given in table form. The various 
models within a series differentiate from each other by the frequency 
range they cover. Frequency range is defined in the tables by the 
lowest frequency fL to the highest frequency fu. For most models, the 
frequency range is further subdivided into three segments: L = low 
range, M = mid range, and U = upper range. Each range is defiined 
at the bottom of each table in terms of t and fu. 

CASE STYLES AND DIMENSIONS ARE EASY TO FIND ... Each se
ries has a particular case style. The speCification page includes a photo 
and a reference number to the particular dimensions and outline draw
ing of the case, tolerances, bracket options, case material and finishes. 

QUESTIONS AND ANSWERS ... As the world's leading manufacturer of 
RF/microwave signal-processing components, we receive lots of 
phone ca/1s with pertinent questioris relating to RF /microwave signal
processing components, such as defining performance needs, esti
mating intercept points, and applying proper test procedures. We've 
gathered a number of such questions, with their answers, and encour
age you to contact our Application Engineering staff when you need 
assistance. 

Computer-Automated 
Performance Data (CAPO) 
is a Mini-Circuits innovation, offering the most comprehensive data
base for RF/microwave signal-processing components. 

No more guesswork about RF/microwave signal-processing compo
nent performance in your systems design. Gain, directivity, input and 
output VSWR, conversion loss, isolation, and 1 dB compression point 
are given over a Wide span of frequency data pOints; this allows a 
designer working within a narrow portion of the device's frequency 
range to pinpoint key parameters where it is most critical. The CAPD 
tables include typical values for each model, along with statistical 
process-control parameter "sigma" which is the measure of unit-to
unit variation. The more detailed and comprehensive the data available 
to the designer, the greater the probability of a sound and reliable 
design ... the aim of Mini-Circuits' CAPD effort. . 

Call or write for your free copy of Mini-Circuits handbook on RF /micro
wave signal-processing components. Included is the most compre
hensive compilation of data and design information, performance 
curves, "how-ta-select" charts, and provocative Question and Answer 
sections . 

ordering and delivery 
information 
Refer to the rep listing in this handbook for Mini-Circuits' worldwide 
network of sales representatives and distributors ready to serve your 
needs, supply your orders, and answer your questions prompUy 
andcourteou~. . 

Feder,! supply code: 15542 

how to order 
Your local representative or distributor is the contact for both sales and 
service assistance for products listed in this catalog. These local of
fices have the latest price and delivery information on all models. They 
can also provide details on ordering procedures, service information 
and application engineering data. Your order may be sent direcUy to 
Mini-Circuits or to any of the local sales offices listed. 
Prices listed in this catalog are domestic F.O.B. Brooklyn, New York. 
Mini-Circuits reserves the right to change specifications, models, 
prices, or designs without prior notice and without liability for such 
changes. Minimum order $50.00. 

shipping instructions 
Shipments can be made by either air or surface carriers. If specific 
shipping instructions do not accompany the order, Mini-Circuits will 
specify the carrier to be used. For air shipments, Mini-Circuits has 
arranged for substantial discounts with Federal Express. 

terms 
Net 30 days from date of invoice. If credit is not established with 
Min~Circuits, shipments will be made C.O.D. (cash on delivery) or 
prepaid. We also accept American Express. If prepaying, please 
include freight. 

warranty 
Scientific Components Corporation, Mini-Circuits division, warrants 
each product manufactured by Mini-Circuits to meet all published 
specifications and to be free from defects in material and workman
ship. The Company's liability under this warranty is limited to repair, 
adjustment and/or replacement of defective parts retumed, freight 
paid by Buyer, to the factory within a period of one year from date of 
shipment from the factory unless a shorter periOd is specified. Intema
tional customers may ship to the Company's nearest Distributor. 
Damage by misuse or abnormal conditions of operation, or evidence 
of partial or complete disassembly voids this warranty. SINCE MINI
ORCUITS HAS NO CONTROL OVER CONDlllONS OF USE, NO 
WARRANTY·IS MADE OR IMPLIED AS TO SUITABILITY FOR CUS
TOMER'S INTENDED USE, BEYOND SUCH PERFORMANCE SPECI
ACATIONS AS ARE MADE A PART OF THE PURCHASE ORDER. 
Equipment shipped F.O.B. Mini-Circuits' plant shall become the prop
erty of the Buyer upon delivery to carrier. Damage in shipment should 
be handled by the Buyer directly with the carrier by immediately re
questing carrier's inspection upon evidence of damage in shipment. 
A fee will be charged to the Buyer to cover the costs of inspection and 
test of units returned under this warranty and subsequently found to 
meet specifications or to be faulty for reasons which are not Mini
Circuits' responsibility. This warranty excludes all other warranties ex
pressed or implied. Mini-Circuits shall not be liable for any special, 
indirect or consequential damages. 

....-,M.·n.· C.·rcu.·ts P.O. BOX 350166. Brooklyn. New York 11235-0003 (718) 934-4500 -......w. FAX (718) 332-4661 TElEX 6852844 or 620156 
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processing handbooks Vol. 1. Vol. 2 and Vol. 3. Write or call 
for your free. personal copies. 
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Quality. 
Excellence 

Quality Excellence is the foundation for the total operation of our business and 
the keystone of our goal of customer satisfaction. It is, therefore, our policy to: 

• Consistently provide products and services that will exceed the quality expectations of our customers. 
• Actively pursue ever-improving quality through process improvement programs that will enable each 

member to do their job right the first time, and with a continuing level of quality improvement. 

Quality will continue to be a major, strategic thrust in Mini-Circuits, It lies at the heart of everything we do. 
Through active planning in every function in the company, we will strive to provide products and services that 

consistently meet all quality, schedule, and cost objectives. Furthermore, we will dedicate ourselves to continually 
improving the quality of our products and services by focusing on our processes and procedures. 

Our ability to develop and administer a disciplined system for achieving continuous quality improvement is at the 
heart of accomplishing all strategic business objectives and indeed will determine how successful we are in securing 
our future. 

That success will depend on releasing the power of each .inidividual to contribute in a positive, productive working 
environment through enthusiastic and conscientious efforts for quality excellence and customer satisfaction in 
everything we do. 

3 

President and Chief Executive Officer 

Mini-Circuits guarantees quality 
environmental specifications 
Description 

All MCL components are manufactured under exacting quality assur· 
ance and control standards. They will meet or exceed published 
specifications over the operating temperature range of - 54· to 
+100·C, and after being subjected to any or all of the following 
physical or envirdnmentaJ tests of MIL-STD 202 which are applicable. 

absolute maximum ratings 

operating and storage temperature 
pin temperature (10 sees) 

-55·C to +100·C 
+260·C 

Test Method 

Altitude 150,000 feet Condition E 105 
Humidity: 90% RH, 65·C (note 2) 106 
Thermal shock -~·C to +125·C Condition B 107 
Seal: less than 10 Atm cc/see Conds. C & D 112 
Drop: random, 45 minutes 203 
Vibration: 2 to 2000 cps, 20g, 12 hrs. Condition D 204 
Solder heat: 260·C, 10 see Condition B 210 
Solderability: 95% coverage 208 
Terminal tensile strength: 41/2 Ibs., 10 sec Condition A 211 
Terminal fatigue: 2lbs., 3 cycles Condition C 211 
Mechanical shock: 1oog, 6 ms Condition I 213 
Solvent resistance 215 

note 1: These specifications do not apply to coaxial connector models. 
note 2: Exceptions are non·hermetic case styles W38, X65, AA46, KK81, 

and as noted on specification sheet. 

r--I, M.-n.-.C.-rcu.-ts P.O. BOX 350166, Brooklyn, New York 11235-0003 (718) 934-4500 
...... FAX (718) 332-4661 18.EX 6852844 or 620156 
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t:::JMini-Circuits 

reliability and quality control 
reliability and quality control 
All Mini-Circuits' RF signal-processing components are subjected to 
rigid quality control procedures starting from raw material procurement 
through product production and final inspection; the objective-to 
supply our customers with the finest RF signal-processing compo
nents available. Here's a list of some of the procedures taken to insure 
high-quality performance and product reliability: 

A. 100% testing of each unit in process. 
8. 100% testing of each completed unit. 
C. 100% inspection of every solder connection. 
D. All transformers bonded to the header for protection against 

severe shock and vibration. 
E. All resistors and capaCitors bonded to the header for severe 

shock and vibration protection. 
F. Resistor power dissipation derated more than SO%. 
G. All components rated for greater than + 12S·C. 
H. All transformer leads double wrapped. 
I. Heavy coated wire insulation for HiPot/aititude. 
J. Completely encapsulated for protection against mechanical 

shock/vibration and temperature shock. 
K. Permanent case marking of model number. 
L. Cupro-Nickel case for long-lasting finish especially under salt 

atmosphere conditions. 

4.5 sigma 
unit-to-unit repeatability 
Applying powerful statistical process control techniques, we guaran
tee ·skinny· sigma on mixers and power splitters with the spec limit at 
least 4.S sigma from the mean value (process capability Cpk of 1.S). 
This means production units shipped to you will very closely match the 
performance of samples we supplied for your evaluation and proto
types. Such product uniformity translates to substantial reductions in 
cost by trimming manufacturing throughput time, rework, specialized 
test equipment, troubleshooting, report paperwork, and inspection 
personnel. And more reliable performance of systems in the field 
under adverse conditions. Bottom line ... a more competitive and prof
itable position. 

mixers 
ultra-rei mixers 
All Mini-Circuits' Ultra-Rei mixers carry a five-year guarantee, a relia
bility breakthrough attributed mainly to H-P's unique Ultra-Rei diodes 
that easily meet and exceed MIL-STD-883 tests. Each diode must 
pass the following grueling tests: 

LIFE 1,000 hrs. TA +12S·C SO mA ac 
THERMAL SHOCK -65·C to + 12S·C, 200 cycles 

MECHANICAL SHOCK 
VIBRATION 
TEMPERATURE CYCLE 

ACTOCLAVE 
(pressure pot) 
85/8S 
ACCELERATED 
HI-TEMPERATURE 
STORAGE 

hi-rel mixers 

S min. dwell 
1.SKg's, O.S/Lsec pulse 
variable frequency 20 to 2,000 Hz 
-6S·C to+12S·C 
200 cycles, 10 min. dwell 
14.7 pSi, TA + 121·C, 96 hr. 

85·C @ 85% humidity 168 hr., no bias 
300·C, 32S·C, 3S0·C storage 
until SO% failures 

Mini-Circuits hi-rei mixers are screened to: 
(1) bum-in for 96 hours at 1oo·C with 8 ma at 1 KHz 
(2) thermal shock per MlL-SID202, Method 107 
(3) Gross and fine leak tests according to MIL-SID202, 

Test Method 1128, Conditions C and D. 

tx mixers 
For the most critical space, military or industrial applications in hostile 
environments, Mini-Circuits offers TX mixers. Stringent screening and 
stressing are applied to the TX mixers which employ TX hermetically
sealed diodes that have passed the following tests per MIL-STD-750: 
(1) high temperature storage for 340 hours at 1S0·C, Method 1032; (2) 
thermal shock, Method 1051, Test Condition C (-6S·C to +150·C, 
10 cycles); (3) constant acceleration, method 2006, Y1 orientation, 
20,000 G's; (4) fine leak, Method 1071, Condition H; (S) gross leak, 
Method 1071, Condition C; (6) bum-in for 96 hours at 2S·C, 7S 
mW/junction at 60 Hz, Method 1038, Condition B. They are then 
assembled into TX mixers which are then further exposed to these 
stress tests: (1) thermal shock, MIL-STD-202, Method 107; (2) burn-in 
for 96 hours at 100·C, with 8 ma at 1 KHz; (3) gross and fine leak, 
MIL-SID202, Method 112B, Conditions A and C. 

mil-mixers 
Mini-Circuits' MIL mixers undergo further stresses per MIL-M-28837/ 
1 A as follows: 1) 12 hours of 20g (peak) 10-2000 Hz vibration over 4 
hour intervals on each of three mutually perpendicular directions, 
2) bake-in for 24 hours at 100·C, 3) bum-in for 48 hours at 100·C 
with 30 mA dc in each polarity, 4) thermal shock, MIL-STD-202, 
Method 107, Condition B, and S) gross and fine leak, MIL-STD-202. 

To order a Hi-Rei version of any Mini-Circuit mixer, add the suffix 
/Hi-Rel; for MIL versions, add suffix /MIL; for TX mixers, add suffix /TX. 

power spl i tter/combi ners 
hi-rei power splitter/combiners 
To assure high quality and long-term reliability, Mini-Circuits' Hi-Rei 
power splitter/combiners are subjected to: 

1) bake-in for 96 hours at 100·C 
2) thermal shock MIL-STD-202, Method 107, condo A (100·C) 
3) gross and fine leak tests, per MIL-STD-202, Test Method 112B, 

Condition C and D. 

mil-power splitter/combiners 
Mini-Circuits screens MIL-power splitter/combiners to MIL-P-23971 
Group A and Group B electrical tests. In Group A, 100% of the lot 
quantity is tested. In Group B, tests are performed on units selected 
from Group A according to the sampling plan of MIL-STD-10S special 
inspection level S-3. 

After each unit undergoes an environmental MIL-stress the units are 
electrically tested to ensure compliance with the applicable MIL spec
ification and customer drawing. These tests generally include insertion 
loss, isolation, amplitude balance, VSWR, and phase balance. 

MCL MIL components which undergo Group A and Group 8 of 
MIL-P-23971 are marked with the Mini-Circuits model number followed 
by /MIL. 

When the military part number marking is required, the units must 
be on the QPL list or must be manufactured from a lot for which first 
article inspection has been performed. In this case, please contact the 
factory for pricing and contract requirements. 

MIL power splitter/combiners are screened to MIL-P-23971 group A 
and group B electrical tests plus the following environmental stress 
tests: 1) thermal shock, MIL-STD-202, Method 107, test condition A, 
2) terminal strength, MIL-STD-202, Method 211, test condition A, 3) 
resistance to solvents, MIL-STD-202, Method 21S, 4) solderability, 
MIL-STD-202, Method 208, S) vibration, MIL-STD-202, Method 204, 
test condition A, 6) shock, MlL-STD-202, Method 213, test condition G, 
7) moisture resistance, MIL-STD-202, Method 106, and 8) salt spray, 
MIL-STD-202, Method 101, test condition B. 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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ZSOR-425 .......... 54 
ZVSW-2-S00R ...... 53 
ZYSWA-2-SODR .... 53 

teminations 
medal page 
BTRM-50 ........... 58 
8TAM-75 ........... 58 
NTRM-50 ..........• 58 
STRM-50 ........... 58 

transformers 
medal page 
FT1.22-1 ........... SO 
FT1.5-1 ............ SO 
FTB1-1 ............. SO 
FTBI-1-75 ......... 50 
FTB1-6 ............. SO 
T1-1 ............... SO 
T1-1H .............. SO 
T1-1T .............. SO 
TI-6 ............... SO 
T1-6T .............. SO 
T1.18-3 ............ so 
T1.5-1 ............. SO 
T1.5-6 ............. so 
T2-1 ............... SO 
T2-1T .............. so 
T2-613-1 .......... 50 
T2.5-6 ............. SO 
T2.5-6T ............ 50 
t3-1 ............... SO 
T3-1T .............. SO 
T4-1 ............... SO 
T4-1H .............. 50 
T4-2 ............... SO 
T4-6 ............... SO 
T4-6T .............. SO 
T5-1T .............. SO 
T8-1 ............... SO 
T8-1T .............. SO 
T9-1 ............... SO 
T9-1H .............. SO 
T13-1T ............. 50 
T14-1 .............. 50 
TI6-1 .............. SO 
TI6-1H ............. SO 
T16-6T ............. SO 
T36-1 .............. SO 
T-622 .............. SO 
T-626 .............. SO 
TMO-1-o2 ......... SO 
TMO-l-1 .......... SO 
TMO-1-1T ......... SO 
TMO-1.5-1 ......... SO 
TMD-2-1 .......... SO 
TMO-2-1T ......... SO 
TMO-2.5-6 ......... SO 
TMO-2.5-6T. ....... SO 
TMO-3-1 .......... SO 
TMO-3-1T .... '" .. so 
TMO-4-1 .......... SO 
TMD-4-2 .......... 50 
TMD-4-6 .......... so 
TMD-5-1T ......... 50 
TMO-6-1 .......... SO 
TMO-8-1 .......... SO 
TMO-9-1 .......... SO 
TMO-13-1T ........ SO 
TMO-14-1 ......... SO 
TMO-16-1 ......... SO 
T0-75 ............. SO 
TT1-6 .............. SO 
TT1.5-1 ............ 50 
TT2.5-6 ............ 50 
TT4-1 .............. SO 
TT4-1A ............ SO 
TT16-1 ............. SO 
TT25-1 ............. SO 
TTMO-1-1 ......... 50 
TTMO-4-1A ........ 50 
TTMO-25-1 ........ SO 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 

case style outline dimensions (~~ 
case c no. A B 0 E F G 

A01 
.no .800 .385 .400 .370 .400 .200 

19.56 20.32 9.78 10.16 9.40 10.16 5.06 

A03 
.480 .500 .390 .405 .210 .230 ~1OO 

12.20 12.70 9.91 10.29 5.34 5.85 2.54 

A04 
.no .800 .200 .210 .370 .400 .200 

19.56 20.32 5.08 5.33 9.40 10.16 5.08 

A05 
.no .800 .240 .250 .370 .400 .200 

19.56 20.32 6.10 6.35 9.40 10.16 5.08 

A06 
.no .800 .285 .310 .370 .400 .200 

19.56 20.32 7.24 7.86 9.40 10.16 5.08 

A11 
480 .500 .240 .255 .210 ' .230 .100 

12.20 1.270 6.10 6.48, 5.34 5.85 2.54 

802 
.480 .500 .240 .255 .210 .230 .16 

12.20 12.70 6.10 6.48 5.34 5.85 4.07 

813 
.480 .500 .390 .405 .210 .230 .16 

12.20 12.70 9.91 10.29 5.34 5.85 4.07 

C07 
.no .810 .380 .410 .030 .200 .20 

19.56 20.58 9.66 10.42 .n 5.08 5.08 

Dos 1.000 1.025 .390 .430 .500 .525 .025 
25.40 26.04 9.91 10.93 12.70 13.34 .64 

009 
1.000 1.025 .240 .280 .500 .525 .025 
25.40 26.04 6.10 7.12 12.70 13.34 .64 

E10 
1.580 1.620 .380 .410 .no .810 .030 
40.13 41.15 9.66 10.42 19.56 20.56 .n 

F14 
2.00 2.00 .75 1.00 .25 1.500 .125 

50.80 50.80 19.05 25.40 6.35 38.10 3.18 

F53 
2.00 2.00 .75 1.00 .13 1.750 .125 

50.80 50.80 19.05 25.40 3.31 44.45 3.18 

G15 
1.25 1.25 .75 .63 .38 .61 -

31.75 31.75 19.05 16.01 9.66 15.50 -
G144 

1.25 1.25 - .63 .38 .61 -
31.75 31.75 - ' 16.01 9.66 15.50 -

H16 
1.25 1.25 .75 .63 .36 1.000 .125 

31.75 31.75 19.05 16.01 9.66 25.40 3.18 

J17 
1.25 1.25 .75 .63 .38 1.000 .125 

31.75 31.75 19.05 16.01 9.66 25.40 ·3.18 

K18 
1.25 1.25 .75 .63 .38 1.000 .125 

31.75 31.75 19.05 16.01 9.66 25.40 3.18 

U9 
1.50 1.13 1.00 .50 .155 2.345 .136 

36.10 28.70 25.40 12.70 3.94 59.57 3.51 

L20 
2.25 1.38 1.24 .50 .150 3.100 .138 

57.15 35.05 31.50 12.70 3.81 78.74 3.51 

M21 
1.50 1.13 1.00 .50 .155 2.345 .136 

36.10 26,70 25.40 12.70 3.94 59.57 3.51 

M22 
2.25 1.38 1.24 .50 .150 3.100 .136 

57.15 35.05 31.50 12.70 3.81 78.74 3.51 

M23 
2.25 1.38 1.24 .50 .150 3.100 .138 

57.15 35.05 31.50 12.70 3.81 78.74 3.51 

tolerance ±.1 ± .03 :±: .015 
* NOTES: 
A. MATERIAL AND FINISH 

H J 
.20 .14 

5.08 3.56 

.20 .14 
5.08 3.56 

.20 .14 
5.08 3.56 

.20 .14 
5.08 3.56 

.20 .14 
5.08 3.56 

.20 .14 
5.08 3.56 

.100 .14 
2.54 3.56 

.100 .14 
2.54 3.56 

.14 
3.56 

.300 .200 
7.52 5.08 

.300 .200 
7.62 5.08 

.200 .10 
5.08 2.54 

.39 1.00 
9.91 25.40 

.39 1.00 
9.91 25.40 

.80 .80 
20.32 20.32 

- -- -
1.000 -
25.40 -
1.000 -
25.40 -
1.000 -
25.40 -
.987 2.50 

25.07 63.50 

1.238 3.25 
31.45 82.55 

.987 2.50 
25.07 63.50 

1.238 3.25 
31.45 82.55 

1.238 3.25 
31.45 82.55 

A 1. Header material C.R.S.; PIn material; #52 8IIoy. Finish; electro tin, hot-oil 
flowed. Cover material; cupro-niCkel. 
A6. case ma1erIaI; alumi1um alloy. FInish; blue paint over lr1dite. 
A10. case material; al!Jmil1l.m &loy. FInish, grey paint. 
A11. Case material; aluminum aloy. FInish, blue anodized. 

B. MOUNTING 
B1. Mounting brac:kM available on request. Add suffix B to part number. 
82. Mounting bracket available on request. For bracket ITIOlI1Ied on connector 
end add suffix B to part number and $5.00 to unH cost. For bracket ITIOlI1Ied on 
the rear, add suffix BR to part number and add $1.50 to unH cost. 
83. Insulated spacer available. Request PJN B14-045-01. 
B4.lnsuIated spacer available. Request PJN B-14-047~1. 
86. Bracket -um only. 

C. MARKING 
C1. For port markings 1, 2, and 3 see specification data sheet. 

wi. • K L M N P Q R S T grams. NOTES 
.031 5.2 A1,83 
.79 

.020 2.3 A1, B4 
.51 

.031 3.7 A1,83 
.79 

.031 3.7 A1,83 
.79 

.031 5.2 A1,83 
.79 

.020 1.9 A1, B4 
.51 

.20 .020 1.9 A1, B4 
5.08 .51 

.20 .020 2.3 A1, B4 
5.08 .51 

11.0 A1 

.09 .13 .150 .20 .14 8.5 A1 
2.29 3.31 3.*1 5.06 3.56 

.09 .13 .150 .20 .14 7.5 A1 
2.29 3.31 3.81 5.08 3.56 

.20 .14 23.0 A1 
5.08 3.56 

.50 1.00 170.0 A10 
12.70 25.40 C1,02 

.50 1.00 170.0 A10 
12.70 25.40 C1,02 

.76 .125 1.686 2.18 .75 .07 85.0 A10 
19.31 3.18 42.86 55.38 19.05 1.78 B1, 01, 03 

.76 .125 1.688 2.18 .75 .07 85.0 A10, 86 
19.31 3.18 42.88 55.38 19.05 1.78 DB 

- .125 1.868 2.18 .75 .07 70.00 A10, B1, 
- 3.18 42.86 55.38 19.05 1.78 02, 03, D4 

- .125 1.688 2.18 .75 .07 75.0 A10, B1, 
- 3.18 42.86 55.38 19.05 1.78 02,03 

- .125 1.688 2.18 .75 .07 70.0 A10, B1 
- 3.18 42.86 55.36 19.05 1.78 C1, 02, 03 

.10 .31 1.19 - .66 - - .150 37.0 A6, A11, 82 
2.54 7.86 30.23 - 16.n - - 3.81 DB 

.10 .40 1.86 - .64 - - .150 74.0 A6, A11, 82 
2.54 10.16 47.25 - 16.26 - - 3.81 05 

.10 .31 .75 1.19 .66 - - 1.50 40.0 A6, A11, B2 
2.54 7.86 19.05 30.23 16.76 - - 3.81 C1, DB 

.10 .40 1.15 1.86 .64 - - .150 74.0 A6, A11, B2 
2.54 10.16 29.21 47.25 16.26 - - 3.81 C1,05 

.10 .63 1.06 1.63 .69 - - .150 70.0 AB, A11 
2.54 16.00 26.93 41.40 17.53 - - 3.81 '82, C1, DB 

oz. = grams x.0353 

O. CONNECTORS 
01. Con~: SMA Standard. BNC on request (no charge). Male SMA on request, 
consuH factory. 
02. ~: __ specify, unless OIherWise noted; BNC is standard, TIIIC, 
SMA and Type N, consuH factory. (ZAPD -4 unHs not available with BNCl. 
03. For Bracket Version, OptIon B, this dmenslon, "C"', changes from 0.75 to 
0.94 inches. 
04. FTB Models available: 

"A15 female BNC/ISdatsd female BNC. 
"C15 male BNC/lSOIatsd fernala BNC. 
FT Models available: 
:A16 female BNC/fenlale BNC 75 ohms. 
B16 female BNC/maJs BNC 75 Ohms. 

"C16 mala BNC/female BNC 75 otvns. 
05. Comectors: BNC standard, TNC consuH factory. 
DB. ~: Female SMA only. Male SMA avaIabIe on request, consuH factory. 

,.....,M.·n.· C.·rcu.·ts P.O. BOX 350166. Brooklyn, New YOlk 11235-0003 (718) 934-4500 
7 ,.....,.. FAX (718) 332-4661 TElEX 6852844 or 620156 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 3450 

& outline drawings 
A rET~M)AN2 

MCl 

TOP VIEW 
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L I 

I 57. r=ra ~ - + . G : - -
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NOTE: Blue Bead Indicates pin 1. 
Pin numbers do not oppeor on unn. 
For reference only 

D (,clETTER 0jOVER PIN#2 
MCl 

TOP VEW 

G iliA TYP. 

LL~ 
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NOTE: Blue Bead Indicates pin 1. 
Pin numbers do not appear on unn. 
For reference only 
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NOTE: Blue Bead Indicates pin 1. 
Pin numbers do not appear on unn. 
For reference only 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 

case style outline dimensions (~C~ 
case 

B C f= F G H K L N P Q R S T 
wi. 

NOTES· no. A 0 J M 1J'8IIIS. 

N24 
1.50 1.13 1.00 .50 .155 2.345 .138 .987 2.50 .10 .32 .75 1.18 .31 .58 .81 .150 45.0 AS, A11 

38.10 28.70 25.40 12.70 3.94 59.57 3.51 25.07 63.50 2.54 8.13 19.05 28.97 7.88 14.23 20.58 3.81 B2,DB 

N27 
2.25 1.38 1.24 .50 .150 3.100 '.138 1.238 3.25 .10 .48 1.13 1.78 .38 .69 1.01 .150 92.0 AS, A11 

57.15 35.05 31,50 12.70 3.81 78.74 3.51 31.45 82.55 2.54 12.19 28.70 45.21 9.14 17.53 25.65 3.81 B2,D7 

P25 
2.25 1.38 1.24 .50 .150 3.100 .138 1.238 3.25 .10 .78 1.47 - .38 1.00 - .150 88.0 AS, A11 

57.15 35.05 31.50 12.70 3.81 78.74 3.51 31.45 82.55 2.54 19.81 37.34 - 9.65 25.40 - 3.81 B2,07 

P26 
1.50 1.13 1.00 .50 .155 2.345 .138 .987 2.50 .10 .50 1.00 - .31 .81 - .150 42.5 AS, A11 

38.10 28.70 25.40 12.70 3.94 59.57 3.51 25.07 63.50 2.54 12.70 25.40 - 7.88 20.58 - 3.81 B2,06 

Q28 4.06 1.60 1.50 3.58 .24 .88 .38 .160 .4 .69 .58 .66 3.13 .8 .06 300.0 A10 
103.1340.64 38.10 90,43 6.10 22.35 9.15 4.07 10.16 17.53 14.73 16.77 79.50 20.32 1.53 D9 

R29 
4.06 1.60 1.50 3.58 .24 .88 .38 .160 .4 .69 .58 .66 3.13 .8 .06 300.0 A10, 

103.1340.64 38.10 90.43 6.10 22.35 9.15 4.07 10.16 17.53 14.73 16.77 79.50 20.32 1.53 C2,D9 

R30 
6.69 1.60 1.50 6.22 .24 .88 .38 .160 .40 .69 .55 .66 5.72 .81 .06 500.0 AS, C2, 

169.93 40.64 38.10 157.99 6.10 22.35 ,9.15 4.07 10.16 17.53 13.97 16.77 145.29 20.58 1.53 D9 

R31 
9.31 1.60 1.50 8.64 .24 .88 .38 .160 .40 .69 .54 .66 8.34 .81 .06 700.0 AS, C2, 

238.98 40.64 38.10 224.54 6.10 22.35 9.15 4.07 10.16 17.53 13.72 16.77 211.84 '20.58 1.53 D9 

R67 
6.69 1.60 1.50 8.22 .24 .88 .36 .160 .40 .69 1.22 .66 5.72 .81 .06 500.0 AS,D9 

169.93 40.64 38.10 157.99 6.10 22.35 8.15 4.07 10.16 17.53 30.99 16.77 145.29 ,20.58 1.53 

832 
3.75 2.00 1.8 .19 3.375 .19 1.625 .156 .6 .4 .5 1;30 .09 .36 3.00 .30 2.60 220.0 A7,016 

95.25 50.60 45.7 4.83 65.73 4.83 41.36 3.97 15.24 10.16 12.7 33.02 2.29 9.65 76.20 7.82 66.04 

T34 
4.75 2.00 2.21 .19 4.375 .23 1.540 .144 .58 .34 .50 1.50 1.00 .12 .38 4.00 .30 2.60 440.0 A7, AS, 

120.65 50.60 58.14 4.83 111.13 5.84 38.12 3.66 14.73 8.84 12.70 38.10 25.40 3.05 9.65 101.60 7.62 66.04 016 

T35 
4.75 2.00 2.40 .19 4.375 .23 1.540 .144 .58 .34 .50 1.50 1.00 .12 .38 4.00 1.50 5.00 700.0 A7, AS, 

120.65 50.80 61.0 4.83 111.13 5.64 39.12 3.66 14.73 8.64 12.70 38.10 25.40 3.05 9.65 101.60 38.10 127.00 016 

U36 
7.00 3.25 2.13 .25 6.500 .38 2.500 .158 .88 .73 .63 1.13 2.23 .125 .50 6.00 900.0 A7, AS, 

177.60 82.55 54.10 6.35 165.10 9.65 63.50 3.97 22.35 18.54 16.01 28.70 56.64 3.18 12.70 152.40 DB 

U111 
7.00 3.25 3.13 .25 6.500 .36 2.500 .156 .88 .43 .63 1.00 2.63 .125 .50 6.00 2.23 1100.0 AS 

177.60 82.55 79.50 6.35 165.10 9.65 63.50 3.97 22.35 10.92 16.01 25.40 66.60 3.18 12.70 152.40 56.64 06 

V37 
.83 .83 .75 .37 .42 1.25 .100 1.150 .095 .735 .21 .106 .06 34.0 A10, C1, 

21.08 21.08 19.05 9.40 10.87 31.75 2.54 29.21 2.41 18.67 5.33 2.69 1.52 017 

W38 
.30 .27 .23 .010 .042 .020 .100 .05 .09 .37 .036 .50 A3 

7.82 6.66 5.64 .25 1.07 .51 2.54 1.27 2.29 9.40 .91 

X65 
.30 .27 .23 .010 .042 .020 .100 .05 .04 .12 .300 .35 .50 A3 

7.62 6.88 5.64 .25 1.07 .51 2.54 1.27 1.02 3.05 7.62 8.69 

Y39 
1,25 1.25 .75 .63 .36 1.000 1.000 .125 .125 .46 2.18 1.688 .07 .750 .50 .60 .45 .29 50.0 M, B1, 

31.75 31.75 19.05 16.01 9.15 25.40 25.40 3.18 3.18 11.69 55.38 42.88 1.78 19.05 12.70 20.32 11.43 7.37 06,022 

Z40 
7.06 3.13 .88 .250 1.750 5.310 6.810 .312 2.975 .144 3.53 .44 .415 .89 BOO.O A10, 

179.32 79.50 22.35 6.35 44.45 134.97 172.97 7.92 73.03 3.66 89.66 1.1.18 10.54 22.61 011 

AA46 
.830 .560 .265 .13 .415 .340 .025 .50 6.4 A2 

21.08 14.73 6.73 3.30 10.54 8.64 .64 12.70 

8848 
.50 .39 .225 .025 .07 .100 .250 .350 .06 .31 3.0 A1 

12.70 9.91 5.72 .64 1.79 2.54 6.35 8.89 1.53 7.87 

CC51 
2.00 2.00 .75 .938 .13 1.750 .125 .375 1.00 1.25 120.0 A10, 

50.60 50.80 19.05 23.83 3.30 44.45 3.18 9.53 25.40 31.75 011 

tolerance x±.1 xx± .03 xxx± .015 oz. = grams x.0353 

*NOTES: 
A. MATERIAL AND FINISH 

A1. Header material C. R. S. Pin matertal; #52 aHoy. FInIsh; eleCtrO lin, hot all 
flowed. Cover material; cuprIH1ickeI. 
A2. Case material; C. R. S. Pin material; #52 alloy. Cover material; stainless 
steel. Finish; gold flllSh per MIL-G-45204. ' 
A3. Case material; epoxy. Pin matertal; iron-nickel alloy. FiniSh, bright tin-plate 
M. Case material; aluminum aHoy. Finish; IrkIte per MIL-C-5541. 
AS. Case material; C. R. S. FInish; gray paint over hoi-tip dip. 
A6. Case material; aluminum alloy. Finish; blus paint over iridlte. 
A7. Case material; llumilum alloy. Finish; C8SS black paint. Heat sink; black 
anodize. BssspIats iridite per Mll-C-5541. 
AS. Case mSterlal; alumi1um alloy. Finish; C8SS irtdite. Heat sink, black anodize 
A10. Case matsrIaI; aluminum aHoy. Finish, grey palnl. 
A11. Case material; aluminum aHoy. Fi1lsh, b1us anodized. 

B. MOUNTING 
B1. Mounting bracket available on raquest. Add suffix B to part number. 
B2. MoI.IltIng bracket available on request. For bracket IIlOII1Ied on connector 
end add suffix B to part runbel' and $5.00 to unit cost. For bracket mounted on 
the rear, add suffix BR to part number and add $1.50 to un~ cost. 

C. MARKING 
C1. For port markings 1, 2, and 3 see specification data sheel. 
C2. Consecutive marking, n - no. of way power-splltter. 

O. CONNECTORS 
06. Connectors; Female SMA only. Male SMA avalable on request, consu~ factory. 
07. Connectors: BNC only. 
09. Connectors; BNC standard, TNC or Female SMA on request, cond factory. 
011. Conneclors; Please specify; Type N or SMA. 
016. Conneclors pleaSe specify, unless oIherwise noIed SMA Is standard for model 
ZHL-2-12 for all other models 9NC Is standard. TNC, N, or SMA available on request, 
consu~ factory. 
017. Connectors; Female SMA only. 
022. GaIn Control Terminal on Models ZFL-1000G and ZFL-1000GH only. 

9 
,....,M.·n.· C.·rcu.·ts P.O. BOX 350166, Brooklyn, New York 11235-0003 (718) 934-4500 
,...... FAX (718) 332-4661 lREX 6852844 or 620156 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 3450 

& outline drawings OMini-Circuits 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 3450 

case style outline dimensions (~~ 
case 
no. A B C D E F G H J K L M N P 

0052 2.00 2.00 .75 .90 .156 1.688 .125. .392 1.00 .50 1.00 1.25 
50.80 50.80 19.05 22.86 3.96 42.66 3.18 9.96 25.40 12.70 25.40 31.75 

EE54 3.50 2.13 .66 .250 1.750 3.250 .250 1.813 .125 .44 .415 .89 
66.90 54.10 22.35 6.35 44.45 82.55 6.35 46.05 3.18 11.18 10.54 22.61 

FF55 1.40 .58 .73 2.59 -
35.56 14.73 18.54 65.79 -

FF56 .98 .43 .47 1.70 -
24.89 10.92.11.94 43.18 -

FF57 1.54 .72 .81 2.96 .82 
39.12 18.29 20.58 75.18 20.83 

FF58 1.40 .56 .61 2.59 .64 
35.56 14.73 15.50 65.79 16.26 

FF99 1.27 .72 .47 1.98 
32.26 18.29 11.94 50.29 

0060 2.31 1.20 ,60 .125 2.062 .30 . 53 .83 
56.66 30.46 15.24 3.18 52.38 7.62 13.46 16.00 

HH68 9.31 1.60 3.57 8.64 .25 .88 .36 .160 .34 .69 .54 .86 8.34 .33 
236.47 40.64 90.66 224.54 6.35 22.35 9.14 4.06 8.37 17.53 13.72 16.76 211.64 8.38 

1.50 1.13 .97 .50 .155 2.345 .14 .850 2.50 . 10 .44 .75 .83 .54 JJ77 38.10 28.70 24.64 12.70 3.94 59.57 3.55 21.60 63.50 2.54 11.17 19.05 16.00 13.71 

KK81 .30 .27 .23 .010 .042 .020 .100 .05 .05 .035 .036 .26 .575 
7.82 6.86 5.64 .25 1.07 .51 2.54 1.27 1.27 .66 .91 6.80 14.60 

LL85 1.43 .58 .75 
36.32 14.73 19.05 

LL86 1.19 .58 .51 
30.23 14.73 12.95 

LL87 1.43 .82 .68 
36.32 20.83 17.27 

LL88 1.43 .61 .75 
36.32 15.49 19.05 

NN92 3.86 3.25 2.13 .25 3.16 .38 2.50 .156 .72 .64 .74 1.78 2.30 
92.96 82.55 54.10 6.35 80.26 9.85 63.50 3.98 18,29 16.28 18.80 45.21 58.42 

PP94 .360 .250 .25 .016 .020 .04 .200 
9.14 6.35 6.35 .41 .51 1.02 5.06 

PP120 .50 .21 .150 .016 .020 .04 .3 
12.70 5.33 3.81 .41 .51 1.02 7.62 

0095 .500 .250 .25 .016 .020 .04 .300 .150 .150 .075 
12.70 6.35 6.35 .41 .51 1.02 7.62 3.81 3.81 1.91 

0096 .600 .250 .25 .016 .020 .04 .400 .200 .200 .100 
15.24 6.35 6.35 .41 .51 1.02 10.16 5.08 5.08 2.54 

RR93 4.06 1.60 2.125 3.56 .25 .88 .36 .160 .4 .69 .58 .66 3.13 
103.13 40.64 53.98 90.43 6.35 22.35 9.15 4.07, 10.16 17.53 14.73 16.77 79.50 

tolerancex±.1 xx±.03 xxx±.015 
A. MATERIAL ANO FINISH 

A3. Case malarial. epoxy. Pin material; Iron-nlckel 
alloy. Finish; br1ght \in1lfate per MIL-T-l0727. 
AS. Case material; C.R.S. Flllish; grey paint ~ 
hot-tin dip. 

A12. Headar flnlsh; gold plate per MIL~. 
Case material; cupro-nlckel. 

C. MARKING 

.125 
3.18 

.8 
20.32 

:u c=. =~; aJurrinum alloy. Finish; blue C3. For PIn dasignatlons see specification data sheet. 

A7. Case material, aluminum alloy. Fmlsh. case black paint. 
Heat SInk. black anodize. Baseplate iidife per MIL-C-5541. 
AS. Case material; aluminum alloy. Frnish; case 1rIdIte. 
Heat sink. black anodize. 
AS. Case material. brass. Finish; nickef plata. 
AlD. Case~; aluminum alloy FIIlish, grey paint. 
All. Casa material; p1uminum alloy. FInish. blue anodzed. 

O. CONNECTORS 
06. Connectors. Female SMA only. Mala SMA 
avaifabla on request, consuR factory. 
09. Connectors BNC standard. TNC or 
Famala SMA on request, consua factory. 

Q R S T 
wt 

grams. NOTES" 
225.0 Al0, 

011 

250.00 Al0, 
011 

40.0 A9, 012 

18.0 AS,013 

90.0 AS, 014 

45.0 A9, 015 

42.0 A9, 013 

75.0 AlD • 
010 

.06 1090.0 AS, 010 
1.52 

.37 .43 .150 .73 50.0 A6. All • 
9.39 10.92 3.81 18.54 017 

.50 A3 

21.5 AS. 018 

14.0 A9. 019 

46.5 AS,02O 

24.0 AS,021 

. 50 2.86 440.0 A7. AS • 
12.70 67.56 06 

.06 
1.53 

1.5 A12. C3 

1.5 A12. C3 

3.5 A12. C3 

4.0 A12. C3 

.33 350.0 AS. AlD. 
8.38 D9 

oz. = grams x.0353 

010. Comectors. BNC standard. SMA on 
recpst. consua factory. 
011. Comectors; Pfeaaa specify; Type N or SMA. 
012. Comectors; Mala BNC, Female BNC standard. Other 
combInatiollS WIth SMA avaIlabia on recpst, consuR factory. 
013. Connectors; Mala SMA, Female SMA only. . 
014.Comectors; Mala N, Female N standard. CombInations 
WIth BNC; SMA, TNC available on recpst, consdt factory. 
015. Connectors; Mala TNC, Famafe TNC only. 
017. Connectors. Famala SMA only. 
018. Connectors. Mala BNC only. 
019. Connectors. Mala SMA only. 
020. Connectors. Mala Type N only. 
021. Connectors. Mala TNC only. 

11 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 3450 

& outline drawings CMini-Circuits 

DD 

, 
L 
I 
K 

f 

GG 

KK 

pp 

EEM 1991 

,i-Oj 
.... M 

...... B·- -J 

G OIA. THRU 
2-PLACES 

"'1 --- A -----,1 

~
TYIl,.... ,G -.J 

• •• C 
F 

O..J E m 
4-40·.~O 011 
2- PLACES 

NOTE: Pin numbers do not 
appear on unit. 
For refer8nce on,y. 
Index marie indicates pin I> 

toK>lE: ptn numbers do not 
appear on unit. 
For refer8nce on,y. 

EE 1' __ ~ c ~-.. .'. • 

...... jL·L 
·M TYP 

LL 

...-----A-----, 
r------ 0 -----, 
r------N-----, 

18 E----- -
L.8 

QQ NOTE: Pin numbers dO not 
appear on unit. 
For reference on~ 

G 

INDEX TAB 

FF 

B Ir ~ -- - E 

I" I i I " j 
~8~ i ~A-----r-C----i 

JJ 

GND 

NN 

I. 0 i 

SDIA 
TY'_ 

H OIA. TYP. 

OUT - • IN 

12 

For manufacturers' sales offices, see yellow pages A·1763 



3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 

case style outline dimensions (~~ 
,case 

A B C D F G M N Q R S T 
WI. 

NOTES· no. E H J K L P grams. 

8898 
1.25 1.56 .75 .63 .:W 1.56 1.000 .125 A6 ' 2.18 1.688 .07 .750 .50 .80 .45 .'29 85.0 AS. 81. 

31.75 :!R.62 19.05 16.00 9.91 :!R.62 25.40 - 3.18 11.69 55.38 42.88 1.78 19.05 12.70 20.32 11.43 7.37 D6 

TI100 
.250 .310 .20 .100 .050 .035 .040 .070 .270 .50 A14 
6.35 7.87 5.08 2.54 1.27 .89 1.02 1.78 6.86 

TI146 
.250 .310 .275 .100 .050 .055 .040 .070 .270 .50 A14 
6.35 7.87 6.98 2.54 1.27 1.40 1.02 1.78 6.86 

UU102 
3.50 2.00 .50 .150 3.350 1.00 .125 1.75 .20 .55 120.0 A10. C2 

88.90 50.80 12.70 3.81 85.09 25.4 3.18 44.45 5.08 13.97 017 

VV105 
.085 .060 .020 .006 .020 .46 .015 A13, C4 
2.16 1.52 .51 .15 .51 11.68 

WW107 
.018 .10 .020 .092 .085 .060 .006 .020 .025 .015 A13, C4 
.46 2.54 .51 2.34 2.16 1.52 .152 .51 .64 

XX112 
.18 .06 .06 .40 .30 .050 .015 .005 .003 .15 A15 

4.57 1.52 1.52 10.16 7.62 1.27 .38 .13 .08 

YY101 
.75 .38 .20 .010 .05 .050 .200 .075 .600 .45 .035 .450 .100 .150 1.6 A13 

19.05 9.66 5.08 1.91 1.27 1.27 5.08 1.91 15.24 11.43 .89 11.43 2.54 3.81 

YY109 
.75 .38 .20 .010 .05 .050 .200 .075 .600 .72 .16 - - - 1.6 A13 

19.05 9.66 5.08 1.91 1.27 1.27- 5.08 1.91 15.24 18.29 4.05 - - -
YY161 

.75 .38 .250 .010 .05 .050 .200 .075 .600 .45 .035 .450 .100 .150 1.6 A13 
19.05 9.66 6.36 1.91 1.27 1.27 5.08 1.91 15.24 11.43 .89 11.43 2.54 3.81 

ZZ121 
1.25 1.25 .75 .63' .38 .61 - .600 .600 .76 .125 1.668 2.18 .75 .07 85.0 A10, 61, 

31.75 31.75 19.05 16.01 9.66 ,15.50 - 20.32 20.32 19.31 3.18 42.68 55.38 19.05 1.78 06 

AAA118 
1.50 .50 .935 .040 1.100 .185 .400 .153 .600 .300 .20 .14 .034 A1 

38.10 12.70 23.75 1.02 27.94 4.70 10.16 3.89 15.24 7.62 5.08 3.56 

888123 
.145 .100 .04 .006 .030 .468 .015 A13, C5 
3.69 2.54 1.02 .152 .762 12.4 

CCC127 
2.25 1.38 1.24 .50 .150 3.100 .138 1.238 3.25 .12 .80 .69 1.60 .60 1.200 .52 .62 .150 80.0 A6, A11, 

57.15 35.05 31.50 12.70 3.81 78.74 3.51 31.45 82.55 3.05 20.32 17.53 40.64 15.24 30,48 13.21 20.63 3.81 017 

tolerance x ± .1 xx ± .03 xxx ± .015 oz. = grams x.0353 

A. MATERIAL AND FINISH 6. MOUNTING 

13 

A 1. Header material C. R. S. Pin material: #52 alloy 
Finish: eIecIro lin, hot oil flowed. Cover material: 
cupro-nIckaI. 
AS. Case material; alumlrun alloy. Fmish; blue 
paint over irldlte. 
AS. cas. material; aluminum alloy. Finish; case irldite. 
Heat sink, black anodize. 
A10. Case rnater1aI; alumlrUn aIoy Finish, gray paint. 
A11. Case material; aluminum aIoy. Finish, blue 
anocized. 
A 13. Case material; plastic. Lead finish, Tin plate. 
A14, Case material; plaStic. Leads: paladlum 
platinum sIIvw. 
A15. Case materiaI:kovar. Lead material: kovar. 
finish: gold plate per MIL-G-45204. 

61. Mounting bracket avalable on request. Add suffix 
6 to part number. 

C. MARKING 
C2. Consecutive marking n-no. of way power splitter. 
C4. RF Input lead (1) idenlilled by diagonally cut lead. 
Model dash number identified by color dol on case. 
See Specification Data Sheet. 
C5. RF output 'Is Identified by Index mark. 

O. CONNECTORS 
06. Connectors. Female SMA only. Male SMA 
available on request, consult factory. 
017. Connectors. Female SMA only. 

r--1M.-n.- C.-rcu.-ts P.O. BOX 350166. Brooklyn. New York 11235-0003 (718) 934-4500 
,........ FAX (718) 332-4661 lB.EX 6852844 or 620156 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 3450 

& outline drawings t:;JMini-Circuits 
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3450 MICROWAVE COMPONENTS, SYSTEMS,& EQUIPMENT 

case style outline dimensions (~~ 
case 

C G Q S 
WI. 

NOTES· no. A B 0 E F H J K L M N P R T grams. 

000131 7.00 3.25 3.13 .25 6.500 .38 2.500 .144 .88 .73 .63 1.13 2.23 .125 .50 6.00 2.23 8.351884.0 A7, 06 
In.80 62.55 79.50 6.35 165.10 9.65 63.50 3.66 22.35 18.54 16.01 28.70 56.64 3.18 12.70 152.40 56.64 212.09 

EEE132 .90 .90 .675 .245 .45 1.34 .09 1.152 .09 .712 .22 .106 .05 50.0 M,06 
22.86 ,22.86 17.15 6.22 11.43 34.04 2.29 29.26 2.29 18.08 5.59 2.69 1.27 

FFF122 .63 .63 .18 .10 .100 .600 .95 .017 .15 .005 A15 
21.08 21.08 4.57 2.54 2.540 15.24 24.13 .432 3.81 

GGG126 2.25 1:38 1.24 .50 .150 3.100 .138 1.238 3.25 .12 .80 .69 - .60 1.200 .52 .62 .150 80.0 A6, A11 
57.15 35.05 31.50 12.70 3.81 78.7 3.51 31.45 82.55 3.05 20.32 17.53 - 15.24 30.48 13.21 20.63 3.81 017 

HHH141 2.00 2.00 .95 1.000 .100 1.800 .125 .62 1.00 1.35 200.0 A10, C1 
50.80 50.80 24.13 25.40 2.54 45.72 3.18 15.75 25.4 34.29 06 

111145 .770 .810 .380 .410 .030 .200 .20 .14 11.0 A1 
19.56 20.58 9.86 10.42 .77 5.08 5.08 3.56 

JJJ142 1.25 1.25 .75 .63 .38 .32 - .80 .80 70.0 A10,01'T 
31.75 31.75 19.05 16.01 9.66 8.13 - 20.32 20.32 

KKK155 .32 .445 .090 .006 .012 .070 .050 .010 .015 .030 .050 .050 .40 A13 
8.13 11.30 2.29 .152 .31 1.78 1.270 .254 .380 .762 1.270 1.270 

LLL163 .360 .400 .350 .020 .016 .040 .020 2.9 A12. C3 
9.14 10.16 8.89 .51 .41 1.02 5.08 

MMM168 .045 .053 .110 .120 .035 .005 .089 .104 .070 .080 .018 .022 .030 .033 .015 .018 .024 .008 1.0 A13 
1.14 1.35 2.79 3.05 .89 .13 2.26 2.64 1.78 2.03 .46 .56 .76 .84 .38 .46 .61 .15 

NNN150 .50 .48 .255 .240 .23 .21 .06 .100 .09 .16 .020 .09 .005 1.9 A1 
12.70 12.20 6.48 6.10 5.65 5.34 1.53 2.54 2.29 4.06 .51 2.29 .13 

PPP83 .75 .38 .20 .010 .05 .020 .200 .075 .. 200 .14 .060 1.6 A13 
19.05 9.65 5.08 .25 1.27 .51 5.08 1.91 5.08 3.56 1.532 

QQQ130 .310 .310 .20 .10 .010 .100 .050 .400 .40 .120 .060 .100 .55 A13 
7.87 7.87 5.08 2.54 .25 2.54 1.27 10.16 10.16 3.05 1.52 2.54 

RRR137 .28 .14 .030 .020 .145 .110 .006 .010 .030 .015 A13, C5 
7.11 3.56 .76 .51 3.68 2.80 .15 .25 .76 

tolerancex±.1 xx±.03 xxx±.015 oz. = grams x.0353 

A. MATERIAL AND fiNISH 
A 1. Header material C. R. S. Pin material: #52 alloy 
Finish: electro tin, hot oilllowed. eo- material: 
cupro-nlckel. 
M. esse material; aluminum alloy. 
Finish; iridite per MIL-C-5541. 
A6. Case material; aluminum alloy. Finish; blue 
paint over iridite. 
A7. Case material; aluminum alloy. FInish; case black 
paint. Heat sink; black anodize. Baseplate iridite per 
MIL-C-5541. 
A 10. Case material; aluminum alloy finish, grey paint. 
A 11. Case materiai; aluminum aUoy. finish, blue 
anodized. 
A12. Header finish; gold plate per MIL-G-45204. 
esse material; cupro-nickel. 
A 13. Case material; plastic. Lead finish, Tin plate. 
A15. Case material: kovar. Lead material: kovar. 
Finish: gold plate per MIL-G-45204. 

C. MARKING 
C1. For port mBl1<ings 1, 2, and 3 see specffication 
data sheat. ' 
C3. For Pin designations 988 speclftcation data sheet. 
C5. RF output is identified by index mark. 

O.CONNECTORS 
'06. Connectors. Female SMA only. Male SMA 
available on request, oonsu~ factOry. 
017. Connectors. Female SMA only. 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 3450 

& outline drawings CMini-Circuits 
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3450 MICROWAVE COMPONENTS, SYSTEMS; & EQUIPMENT 3450 . 

active 

UNCL-X 
case A01 

UNCL-R 
case A01 

17 

Frequency Mixers 
Load Insensitive 
UNCL-X 1 (+ 7 dBm LO, up to + 1 dBm RF) 
UNCL -x 1 MH ( + 13 dBm LO, up to 9 dBm RF) 

case style selection 
outline drawings see Table of Contents 

FREQUENCY CONVERSION LO-RF ISOLATION LO-IF ISOLATION 
MHz GAIN, dB 

Mid Tolal 
MODEL LOjRF IF Band Range 

NO. ft.fu X U Min. Typ. MIn.. 

UNCL-X1 1-500 11HiOO 1.57.05 -1.0 0.5 -1.0 
UNCL-X1MH 1-500 11HiOO 2.41 .015 0.5 2.0 0 

features 
2-tone 3rd-order 1M 
insensitive to IF load 
VSWR 1.2:1, IF/RF ports 

dB dB 

L M U L M U 
yp.MIn. Typ.Min.Typ.Mln. Typ. Min. Typ. Min. Typ. Min. 

6040 30 25 2520 5030 3020 26 18 
6040 35 25 30 20 5030 25 18 18 14 

M=mid range (1OfL to fu/2) 

~l~ 
!LO 

Low Noise (4.3 dB typ.) 
UNCL-R1 (+ 7 d~m LO, up to -10 dBm RF) 
UNCL-R1H (+ 17 dBm LO, up to + 1 dBm RF) 

case style selection 
outline drawings see Table of Contents 

FREQUENCY CONVERSION LO-RF ISOLATION LO-IF ISOLATION 
MHz GAIN, dB dB dB 

Mid Tolal 
MODEL LOjRF IF Band Range L M U L M U 

NO. ft.fu X U Nln. Typ. Min. ~p.Mln.Typ.Mln.Typ.MIn. Typ. Min. Typ. Min. Typ. Min. 

UNCL-R1 11HiOO OC-500 5.53 .11 2 5 2 6545 5540 4735 4030 3020 25 17 
UNCL-R1H 11HiOO OC-500 6.32 .23 3 6 2 6545 5540 4735 4030 35 25 28 19 

L=low range (fL to 200 fL) M=mid range (200 fL to fu/2) 

10to500MHz 

UNCL-X 
UNCL-X1MH 

INPUT DC POWER 
POWER 

t: 1 dB 
omp Current 
Typ. Volt (mA) 

1 12 36 
7 12 60 

PRICE DISTRIBUTOR 
$ 

F 
A 
C L 
T 0 
0 C 

QIy. R A 
(1-9) y L 

23.95 : I • 27.95 • 
U=upper range (fu/2 to fu) 

UNCL-R1 
UNCL-R1H 

INPUT DC POWER 
POWER 

~ 1 dB 
omp Current 
Typ. Volt (mA) 

-10 12 35 
1 12 60 

PRICE DISTRIBUTOR 
$ 

F 
A 
C L 
T 0 
0 C 

QIy. R A 
(1-9) y L 

23.95 : I • 27.95 • 
U=upper range (fu/2 to fu) 

r-""1M.-n.- C.-rcu.-ts P.O. BOX 350166, Brooklyn, New York 11235-0003 (718) 934-4500 
......,.. FAX (718) 332-4661 TB.EX 6852844 or 620156 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 3450 

t::JMini-Circuits 

UNCL-L 
case AOl 

Low LO drive 
UNCL-L 1 (-4 dBm LO, up to 1 dBm RF) 
UNCL -L 1 H ( +6 dBm LO, up to 14 dBm RF) 

case style selection 
outline drawings see Table of Contents 

FREQUENCY CONVERSION LO-RF ISOLATION 
MHz LOSS, dB dB 

Mid Tolal 
MODEL LOjRF IF Band' Range L M U 

LO-IF ISOLATION 
dB 

L M U 
NO. IL fu· X (J' Max. Typ. Max. ~.Mln. Typ. Min. Typ. Min. Typ. Min. Typ. Min. Typ. Min. 

UNCL-L1 10-500 DC-500 5.73 .08 8.0 6.5 8.5 4530 3520 25 17 32 20 23 15 18 12 
UNCL-L1H 10-500 DC-500 5.73 .07 8.0 6.5 8.5 45 25 3620 24 17 32 18 25 15 18 10 

UNCL-L1 
UNCL-L1H 

INPUT 
POWER 

~ 1 dB 
omp 
Typ. 

+1 
14 

DC POWER 

Current 
Volt (mA) 

12 35 
12 60 

PRICE DISTRIBUTOR 
$ 

F 
A 
C L 
T 0 
0 c 

QIy. R A 
(1-9) y L 

23.95 • I • 27.95 • • 
L=low range (fl to 10 fL) M=mid range (10fL to fu/2) U=upper range (fu/2 to fu) 

NOTES: 
1. For quality control procedures. environmental 

specifications. see Table of Contents. 
2. Absolute Maximum Ratings. see Table of Contents. 
3. Prices and specifications subject to change wlfhout 

notice. 
X = Average of conversion loss at center of mlcl-band 

frequency (fl + fu/4). 
(]' = Standard deviation. 

pin connec~ Ions 

LO 
RF 
IF 
CASE GND 
DC 
NOT USED 

UNCL-X 

7 
8 
1 

3.5.6 
4 
2 

UNCl-R 

7 
1 
8 

3.5.6 
4 
2 

UNCL-L 

7 
8 

3.5.6 
4 
2 

FREQUENCY 
(MHz) 

UNCL-X1MH 
CONVERSION GAIN (dB) 

(LO = +13 dBm) 
1.00 

2.00 

5.00 

10.00 

25.00 

50.00 

100.00 

250.00 

500.00 

2.00 

2.30 

2.40 

2.30 

2.20 

2.30 

2.20 

2.20 

2.10 

UNCl-R1H 
CONVERSION GAllI (dB) 

(LO = +17 dBm) 
8.60 

8.00 

6.90 
6.00 

6.00 

6.10 

6.30 

5.80 

5.00 

n Stock ... hlmedate Defivery 
EEM1991 For manufacturers' sales offices, see yellow pages 

UNCL-l1H 
CONVERSION GAllI (dB) 

(LO = +6dBm) 
6.86 

6.55 
6.40 

6.30 

6.00 

6.10 

6.00 

6.10 

6.10 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 

surface-mount 

Frequency Mixers 500 Hz to 4.3 GHz 

LEVEL 7 (+ 7 dBm LO, up to + 1 dBm RF) 

case style selection 
outline drawings Table of Contents 

&DtRMS 
case iT-100 

case TT -146 <> 
<> 

case TT-100 

<> 
o t LRMS 
case QQQ-130 

~ 

oASK 
case KK-81 

o TUF-SM 
case iIN'l-150 

Ao&OSCM V ~ase YV-109 

<> 
<> 

<> 

MODEl 
NO. 

RM5-1 
RMS-1W 
RM5-2 
RM5-2D 
RM5-2U 
RM5-1R 
RM5-2R 
RM5-S 
RM5-SR 

LRM5-1 
LRM5-1W 
LRM5-2 
LRM5-2D 
LRM5-2U 
LRMS-1R 
LRM5-2R 
LRM5-5 
LRM5-SR 

ASK-1 
ASK-2 

TUF-1SM 
TUF-2SM 

SCM-1 
SCM-2 
SCM-5 
SCM-2S00 

FREQUENCY 
MHz 

LO/RF IF 

fL-fU 

.05-500 DC-5OO 
2-750 DC-750 

5-1CXXl DC-1CXXl 
5-1CXXl DC-1CXXl 
10-1CXXl 10-750 
.05-500 DC-500 
5-1CXXl DC-1CXXl 
5-1500 DC-1CXXl 
10-1500 DC-1CXXl 

.05-500 DC-5OO 
2-750 DC-750 

5-1CXXl DC-1CXXl 
5-1CXXl DC-1CXXl 
10-1CXXl 10-750 
.05-500 DC-5OO 
5-1CXXl DC-1CXXl 
5-1500 DC-1CXXl 
10-1500 DC-1CXXl 

1-600 DC-600 
1-1CXXl DC-1CXXl 

2-600 DC-600 
5o-1CXXl DC-1CXXl 

1-500 DC-500 
5-1CXXl DC-500 

1250-1800 DC-500 
5OD-2500 DC-500 

RMS LRMS 

CONVERSION LOSS 
dB 

Mid-Band Total 
m Range 

X iT Max. Typ. Max. 

5.94 .05 7.0 6.2 8.5 
5.83 .21 7.5 6.0 8.5 
6.67 .26 8.0 7.0 9.5 
6.81 .06 8.0 7.5 10.0 
6.79 .16 8.0 7.5 9.5 
5.80 .16 7.0 6.2 8.5 
6.60 .14 8.0 7.0 10.0 
5.92 .34 7.5 7.5 9.5 
5.62 .12 8.0 7.8 9.9 

5.94 .05 7.0 6.2 8.5 
5.83 .21 7.5 6.0 8.5 
6.67 .26 8.0 7.0 9.5 
6.81 .06 8.0 7.5 10.0 
6.79 .16 8.0 7.5 9.5 
5.80 .16 7.0 6.3 8.5 
6.60 .14 8,0 7.0 10,0 
5.92 .34 7.5 7.5 9.5 
5.62 .12 8.0 7,8 9.9 

5.58 .06 7.0 6.0, 8.5 
6.79 .10 8.0 8.0 9.8 

5.85 .04 7.0 6.0 8.0 
5.85 .07 7.5 6.6 9.0 

5.72 ,10 7.0 6.5 8.0 
5.76 ,03 7.5 7.0 9.8 
5.82 .19 - 5.5 8.0 
5.88 .08 6,9 6.4 10.0 

ASK-l<K81 TUF-SM SCM 

LO-RF ISOLATION. dB LO-IF ISOLATION, dB 

L M U L M U 
Typ. Min. Typ. Min. Typ. MIn. Typ. Min. Typ. Min. Typ. Min. 

5550 33 25 27 20 5545 30 23 24 19 
70 45 45 28 38 22 6045 40 25 3020 
6040 40 20 25 18 5530 3020 20 12 
fn40 40 30 33 22 5530 40 22 3020 
5540 40 30 30 25 5530 3525 30 22 
5550 33 25 27 20 5545 30 23 24 19 
5540 39 20 22 17 4635 3020 18 11 
6040 40 20 30 18 5530 30 18 15 8 
5040 34 20 22 18 50 27 30 15 14 7 

55 50 33 25 27 20 5545 30 23 24 19 
70 45 45 28 38 22 6045 4025 3020 
60 40 40 20 25 18 5530 3020 20 12 
fn 40 40 30 33 22 5530 40 22 3020 
55 40 40 30 30 25 5530 3525 3022 
55 50 33 25 27 20 5545 3023 24 19 
5540 39 20 22 17 4635 3020 18 11 
6040 40 20 30 18 5530 30 18 15 8 
5040 34 20 22 18 50 27 30 15 14 7 

5030 35 25 30 20 4535 3020 25 15 
6040 35 18 26 16 5030 25 17 15 10 

6050 42 30 37 25 6045 47 30 3622 
5840 47 30 42 25 5035 4420 29 18 

6040 45 35 40 30 5040 4535 4025 
5040 4025 3520 5530 4025 30 18 

- - 28 (typ) 17 (mh) - - --18 (typ)8 (mh)--
35 22 3522 3522 18 12 18 12 18 12 

PRICE 
$ 

QIy. 
(1-9) 

6.25 
6.75 
6.95 
7.25 

11.45 
14.45 
14.95 
13.95 
16.95 

6.25 
6.75 
6.95 
7.25 

11.45 
14.45 
14.95 
13.95 
16.95 

6.95 
8.25 

4.25 
5.20 

4.25 
5.45 

11.95 
11.95 

3450 

SCM-NL 

DISTRIBUTOR 
F 
A 
C L 
T 0 
0 c 
R A 
y L 

• • 
• • • • • • • • • • • • • / • • • 
• • • • • • • • • • • • • • • • • • 
• • • • 
• • • • 
• • • • • • • • 

L=low range (fL to 10 fd M=mid range (10 fL to fu(2) 
m=mid band (2fL to fu/2 

U=upper range (fu/2 to fu) 

NOTES: pin connections see case style outline drawing 

19 

o Avalloble n VV101. no leads. 
& SCM (VV101 version. no leads) and al RMS units available 

on tape and reel. Please consult factory. 
<> hermetically sealed diodes 
PAM-42 protected under patent 4.430.758. 
t Phase Detection. Polarity Positive 
o NON-HERMETIC 
X - Average of conversion loss at center of mid-band 

frequency (iL + fu/4). 
iT - Standard deviation. 

Series 

models 
LO 
RF 
F GND. 
CASEGND 

RMS 
LRMS 

all 
models 
1 
4 
5 
2,3.6 
-

SCM 
-1 -2 -2500 

-5 
8 8 1 
1 1 8 
3.4 3 3 
2,5.6.7 2,5,6,7 2.4.5,6.7 

4:!\oT USED 1. For quality control procedures, environmental specifications, 
and HI-ReI. MIL and TX description see Table of Contents. 

2. Absolute'Maxlmum Ratings: 
RF power 50 mW. peak IF current 40 mA, see Table of Contents. 

• Ground externally. All measurements made 
with GND pln(s) grounded externally. 

3. Prices and specifications subject to change without notice. 

Footprint for P. C. Design 
(TUF-SMD) 

'--'M.-n.-.C.-rcu.-ts P.O. BOX 350166, Brooklyn, New York 11235-0003 (718) 934-L15OO 
...... FAX (718) 332-4661 TB.EX 6852844 or 620156 

For mamifacturers' sales offices. see yellow pages 

TUF-SM 
aI 

models 
4 
1, 
2 
3 

EEM 1991 



3450 

Plug-In 

·ASK 
caseW38 

TFM 
case 802 

case 813 

LMX 
case BB4B 

o CBL 
case Pl'P83 

o PAM 
case AA46 

o ·TUF 
case 802 , 

MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 3450 

CMini-Circuits 

Q .. 
. ,~ 

. ' .. ;. ,0-
. ;,' 

ASK TFM lMX CBl PAM TUF 

FREQUENCY CONVERSION LOSS LO-RF ISOLATION, dB LO-IF ISOLATION, dB PRICE DISTRIBUTOR 
MHz dB $ 

F 
A 
C l 

LO/RF IF Mid-Bald Total T 0 
0 c MODEL m Range L M U L M U Qty. R A 

NO. fl-fu X (1 Max. Typ. Max. Typ. Min. Typ. Min. Typ. Min. Typ. Min. Typ. Min. Typ. Min. (1-9) y l 

ASK-1 1-600 DC-600 5.58 .06 7.0 6.0 8.5 5030 35 25 3020 4535 3020 25 15 6.95 • • ASK-2 1-1000 DC-1ooo 6.79 .10 8,0 8,0 9,8 6040 35 18 26 16 5030 25 17 15 10 8,25 • • 
TFM-2 1-1000 DC-1ooo 5.74 ,07 7,5 7,0 8.5 50 45 40 25 30 25 4540 35 25 25 20 13.95 • • TFM-2P 1-1000 DC-1ooo 5.74 .07 7,5 7,0 8,5 50 45 40 25 30 25 4540 35 25 25 20 13,95 • • TFM-3 0,04-400 DC-400 4.70 ,06 7,0 6,0 8.0 60 50 50 35 35 25 5540 4530 35 25 21.45 • • 
TFM-4 5-1250 DC-1250 6,47 ,05 7,5 7,5 8,5 50 45 40 30 30 25 4540 35 25 25 20 23,45 • • TFM-5 5-1500 DC-1ooo 6,33 .06 8.5 8,0 9.5 60 45 35 25 30 25 6040 35 15 25 14 25,45 • • 
TFM-t1 1-2000 5-600 7,16 ,07 8,5 7,5 9,0 50 45 35 25 25 10 4540 27 20 25 20 47,45 • • 
TFM-12 800-1250 50-90 5.71 ,14 - 6,0 7,5 35 25 35 25 35 25 3020 30 20 3020 47.45 • • 
TFM-2400 750-2400 DC-400 6.65 ,20 - 6,7 9,0 30 20 30 20 30 20 30 10 30 10 30 10 28,95 • • TFM-4300 300-4300 DC-800 5,87 ,13 - 8.0 10,5 30 20 - - 30 17 15 7 - - 10 7 38,95 

LMX-3 0,04-400 DC-400 4,84 ,05 7.0 6.0 8,0 60 50 50 35 35 25 4540 35 25 25 20 25,95 • • lMX-113 5-1000 DC-1ooo 5.72 ,05 7,0 7,0 8,0 50 40 40 25 35 25 4535 3530 3020 16,95 • • 
LMX-124 0,5-500 DC-5OO 5,18 ,06 6,5 6,0 7,0 50 40 45 25 45 22 4540 4030 3020 27,95 • • LMX-149 10-1500 DC-15OO 6,58 ,09 7,5 6.0 9,0 55 40 45 35 30 20 5040 40 25 20 12 29,95 • • LMX-156 800-2500 DC-15OO 7,09 ,37 9,0 6,5 9,0 35 25 35 25 35 25 22 17 22 17 22 17 44,95 • • 
CBl-1 1-500 DC-500 5,90 ,05 7,0 6,5 8,0 60 45 45 35 40 25 4535 4025 3020 3,99 • • 
CBl-1X 10-1000 5-500 5,94 .DB 7,5 7,0 8,0 50 40 40 30 30 20 5045 4035 35 25 5,40 • • 
PAM-42 2000-4200 DC-1300 8,13 ,14 - 7,0 8,5 - - 25 (typ) 17 (min) - - - - 12 (typ) 8 (min) -- 27,95 • • 
TUF-1 2-600 DC-600 5,85 ,04 7,0 6,0 8.0 60 50 42 30 37 25 6045 47 30 36 22 4,25 • • 
TUF-2 50-1000 DC-1ooo 5,85 ,07 7,5 6,6 9,0 58 40 47 30 42 25 5035 4420 29 18 5,20 • • 

L=low range (fL to 10 fd M=mid range (10 fL to fu/2) 
m=mid band (2 fL to fu/2) 

U=upper range (fu/2 to fu) 

• Surf,ace mounting available, see page 19, 
ASK-Plug-In mounting available. see case X65, 

pin connections 
see case style outlhe ctawng 

ASK TFM LMX PAM CBL 
all all all all all 

TUF 
all 

models models models models models models 

• 
1 4 8 3 8 4 
4 1 5 1 3.4 1 
5 2 4 4 1 2 

2.3.6 3 2.3.6.7 2 2.5.6.7 3 
- 3 2.3.6.7 2 

• TFM-2400, TFM-5. & TFM-4300 lO= 1; RF=4 

schematic 

l 

J 

In Stock .. .Immediate De.very 

R 

C 

/ 
/ 

NSNGUlDE 
MClNO. NSN 

TFM-2 
TFM-3 
TFM-12 
TSM-1 

5821-01-135-1852 
5840-Q1-112-Q031 
5821-01-179-5686 
5895-01-121-7958 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 3450 

most widely-used 

Frequency Mixers 
. LEVEL 7 ( + 7 dBm LO I up to + 1 dBm RF) 

case style selection 
outline drawtngs Table of Contents 

GRA SRA SBL/SIMA 

GRA 
case 009 

SRA. 
case AD1 

caseA06 

o SBl 
case A06 

o 
SIMA 

case A06 

21 

A·1772 

FREQUENCY CONVERSION LOSS LO-RF ISOLATION, dB LO-IF ISOLATION, dB PRICE DISTRIBUTOR 
MHz dB $ 

F 
A 
C L 

LO/RF IF Mld-Band Total 
T 0 
0 c 

MODEL m Range L M U L M U QIy. R A 
NO. fL-fU X (T Max. Typ.Max. Typ. Min. Typ. Min. Typ. Min. TVp. Min. Typ. Min. Typ. Min. (1-9) V L 

GRA-1 .5-000 DC-6OO 5.96 J:R 7.0 6.5 8.5 50 45 45 30 35 25 4535 4025 3020 14.95 • • 
GRA-3 .025-200 DC-2OO 4.78 .07 7.5 6.5 8.5 (£) 50 45 35 35 25 4535 4030 3020 18.45 • • 
GRA-6 .003-100 DC-1oo 4.70 .14 7.5 6.5 8.5 (£) 50 45 30 35 25 (£)45 40 25 3020 28.95 • • 
GRA-8 .0005-10 DC-10 6.03 .08 7.5 7.0 8.5 (£) 50 50 40 45 35 (£)50 5040 4535 31.95 • • 
SRA-1 .5-500 DC-6OO 5.11 .00 7.0 6.5 8.5 50 45 45 30 35 25 4535 40 25 3020 13.45 • • 
SRA-l1X .5-500 DC-500 5.68 .04 7.0 6.5 8.5 50 45 45 30 35 25 4535 4025 3020 59.95 • 
SRA-1W 1-750 DC-750 5.80 .04 7.5 6.5 8.5 50 45 45 30 35 25 4530 4025 3020 15.95 • • 
SRA-1-1 .1-500 DC-500 4.81 .11 7.5 6.5 8.5 50 45 45 30 35 25 4530 40 25 3020 14.95 • • 
SRA-2 1-1000 .5-500 5.66 .07 7.5 6.5 8.5 45 30 35 20 30 20 4530 3020 3020 15.95 • • 
SRA-2CM 5-1000 DC-1ooo 5.27 .04 7.0 6.5 8.5 (£) 50 35 30 30 25 5045 30 25 2520 14.95 • • 
SRA-3 .025-200 DC-2OO 4.61 .06 7.5 6.5 8.5 (£) 50 45 35 35 25 4535 4030 3020 15.95 • • SRA-4 5-1250 :5-500 5.71 .08 7.5 6.5 8.5 50 40 40 20 30 20 5040 4020 3020 17.95 • • 
SRA-S 5-1500 10-<00 6.tIl .07 8.0 7.5 8.5 50 45 35 30 30 20 4540 30 25 25 15 24 .. 95 • • 
SRA-6 .003-100 DC-loo 4.58 .05 7.5 6.5 8.5 (£) 50 45 30 35 25 6045 40 25 3020 24.95 • • 
SRA-8 .0005-10 DC-l0 5.tIl .11 7.5 7.0 8.5 60 50 50 40 45 35 60·50 5040 4535 29.95 • • 
SRA-l1 5-2000 1Q-600 6.72 .07 8.5 7.5 9.0 50 45 35 25 30 20 4540 .30 20 25 15 20.95 • • 
SRA-12 800-1250 50-90 6.21 .13 - 6.0 7.5 32 25 35 25 35 25 3020 3020 3020 29.95 • • 
SRA-14' 5-500 DC-6OO 5.61 .07 6.5 6.0 8.0 (£) 50 55 45 53 40 5040 35 25 30 24 9.95 • • 
SRA-2000 100-2000 DC-6OO 8.(£) .15 9.5 7.0 9.5 - - 37 20 - - - - - - 3020 21.95 • • 
SRA-2400 750-2400 DC-4OO 5.95 .26 - 6.7 9.0 30 20 30 20 30 20 30 8 30 8 30 8 22.95 • • 
SRA-35DO 500-3500 DC-looo 7.28 .31 - 7.5 9.5 30 17 30 17 30 17 20 8 20 8 20 8 28.95 • • 
SIl-1 1-500 DC-6OO 5.60 .00 7.0 6.5 8.0 (£) 45 45 35 40 25 4535 40 25 3020 4.75 • • SlL-1X 10-1000 5-500 5.88 .10 7.5 7.0 8.0 50 40 40 30 30 20 5045 40 35 3525 6.45 • • 
SIl-1Z 10-1000 DC-6OO 6.27 .00 7.5 7.0 9.0 50 40 35 25 25 20 40 25 25 18 19 15 7.45 • • SIl-1-1 0.1-400 DC-400 4.84 .04 7.0 6.0 8.0 50 45 45 30 35 25 4530 40 25 3020 7.45 • • SlL-3 .025-200 DC-2OO 4.81 .05 7.5 6.0 8.5 55 50 45 30 35 25 4535 4030 3020 7.45 • • 
SlL-l1 5-2000 1Q-600 7.08 .11 8.5 7.5 9.0 50 45 35 25 30 20 4540 3020 25 15 19.95 • • 
SIMA-5 2-1000 DC-1ooo 7.01 .08 8.0 7.0 9.0 65 44 44 23 31 22 54 38 30 18 25 11 24.95 • • 
L=low range (fL to 10 fLl 

NOTES: 

M=mld range (10 fL to fu/2) 
m=mid band (2 fL to fu/2) 

U=upP9r range (fu/2 to fu) 

t Phase Detection. Polarity Positive 
• SRA-o case style Is A06. 
• HTRB tested. 3 year guarantee 
•• Conversion loss 10 dB max. at IF= 1000 MHz. 
o Pin connections same as the SRA-11 
o NON-HERMETIC 
X = Average of conversion loss at center 
. of mid-band frequency (ft. + fu!4). 

(T = standard deviation. 

1. For quality control procedures. environmental specifications. 
and HI-Rei. MIL and TX description see Table of Contents . 

2. Absolute Maximum Ratings: 
RF power 50 mW. peak IF current 40 mA, see Table of Contents . 

3. Prices and specifications subject to change without notice. 

t' pin con nee 10 [)S see case style outline drawing 
Series GRA 

an -1 -2 -6 
models -1TX -4 -8 

models -1-1 
-3 

LO 1 8 8 8 
RF 6 1 3,4' 1 
IF 4 3,4" 1 3,4" 
GND+ 2.3.5 2.5.6,7 2.5.6.7 2.5.6.7 
CASEGND - 2 2.5.6.7 -

• Pins must be connected together externally 
••• Blue bead is pin #4 

SRA 
-1W -5 -1 
-2CM -11 -1-1 

-12 
-2000 -3 
-2400t 
-3500+ -149··· 

8 8 8 8 
1 1 2 1 
3,4" 3 5.6" 3,4" 
2.5.6.7 2.5.6.7 1 2.5.6.7 
2.5.6.7 2.5.6.7 3.4.7 -

+ Ground externally. All measurements made with GND pin(s) grounded externally. 

SBL SIMA 
-1X -1Z -5 

8 1 8 
3,4" 8 1 
1 3 3 
2.5.6.7 2.5.6.7 4 
2.5,6.7 2.5.6.7 2.5.6.7 

,......,M.·n·. C.·rcu.·ts P.O. BOX 350166. Brooklyn. New York 11235-0003 (718) 934-4500 1WftI· FAX (718) 332-4661 lREX 6852844 or 620156 

For manufacturers' sales offices, see yellow pages EEM 1991 



3450 MICROWAVE COMPONENTS. SYSTEMS. & EQUIPMENT 3450 

t:JMini-Circuits 
500 Hz to 4.3 GHz 

TAK TSM SAM ROSE 

FREQUENCY CONVERSION LOSS LO-RF ISOLATION, dB LO-IF ISOLATION, dB PRICE DISTRIBUTOR 
MHz dB $ 

F 
A 
C 

lO/RF IF Mid-Ben:! Total T 
0 MODEL m Range l M U l M U Qly. R 

NO. IL-Iu X (1 Max. Typ.Max. Typ. Min. Typ. Min. Typ. Min. Typ. Min. Typ. Min. Typ. Min. (1-9) y 

TAK 
case A04 

TSM 
case 1.11 

SAM 
case A03 

ROSE 
case PP94 

TAK-5 
TAK-51 
TAK-6 
TAK-61 
TAK-7 

TSM-f 
TSM-2 
TSM-3 
TSM-S 

SAM-l 
SAM-2 
SAM-3 
SAM-4 
SAM-S 

ROSE-l 

.01-250 

.05-200 
.5-600 

0.5-600 
2-1000 

1-600 
Hooo 
0.1-500 
5-1500 

1-600 
1-1000 
0.1-500 
5-1250 
5-1500 

1-600 

DC-250 4.65 .02 7.0 
DC-200 4.70 .05 6.5 
DC-600 5.58 .04 7.5 
DC-600 5.40 .11 7.0 
5-500 5.86 .08 7.5 

DC-600 5.71 .04 7.5 
DC-1ooo 5.55 .08 7.5 
DC-500 475 .04 7.5 
DC-1ooo 6.16 .04 8.5 

DC-600 5.67 .05 7.0 
DC-1ooo 5.68 .08 7.5 
DC-500 5.04 .07 7.0 
0.5-1000 5.98 .18 8.5 
0.5-1000 5.81 .08 7.5 

DC-600 5.08 .03 6.5 

6.5 8.5 6050 5035 4035 5545 4530 35 25 20.95 • 6.5 8.0 5550 4535 4535 5045 4030 40 30 20.95 • 
6.5 8.5 6050 5030 40 25 5545 4530 30 20 20.95 • 6.5 8.0 5550 4540 3530 4540 40 25 30 25 20.95 • 
6.5 8.5 4530 3520 3020 4530 3520 30 20 20.95 • 
6.5 8.5 60 45 45 35 35 25 5545 4030 35 25 19.95 • 
7.0 10.0 55 45 40 20 35 18 5040 4020 25 18 20.95 • 
6.5 8.5 60 50 50 35 35 25 5545 4530 35 25 21.95 • 
8.0 9.5 60 45 35 25 3025 6045 35 25 25 16 27.95 • 
6.5 8.5 55 45 45 30 3520 5040 40 25 30 20 16.95 • 
7.0 9.5 55 45 40 25 3520 5040 40 25 30 25 20.45 • 6.5 8.5 6050 50 35 3530 5040 4530 30 20 19.95 • 
6.5 8.5 5540 35 25 30 20 5040 35 25 30 20 23.95 • 
6.5 8.5 5540 35 25 3020 5040 35 25 30 20 29.95 • 
6.0 7.5 4030 35 25 30 20 5540 4020 25 18 11.95 • 

L=low range (fL to 10 fL) M=mid range (10 fL to fu/2) 
m=mid band (2 fL to fu/2) 

U=upper range (fu/2 to fu) 

schematic 

L 

J 
pin connections 
see case style ouIt1e ctawk'1g 

TAK 
-1 -4 -2 -6R 
-3 -5 

8 8 8 1 
1 3.4- 1 8 
3.4- 1 3,4- 5.6-
2.5.6.7 2.5.6.7 2.5.6.7 2.3.4.7 
2 2.5.6.7 - 3.4.7 

TSM 
aU 

models 
(l'» 

8 
1 

3,4-
2.5.6.7 

2 

R 

C 

SAM ROSE 
-1 -4 -2 -1 
-3 -5 

8 8 8 1 
1 3,4- 1 3 
3,4- 1 3.4- 2 
2.5.6.7 2.5.6.7 2.5.6.7 -
2 2.5.6.7 2.5.6.7 4 

~. D. TS~. CM£ GRQU\ID 2.7: TSM-2 CASE GROUND 2. 5.6. 7. 
~ .• Pins must be connected together externally. 

I In Stock_ . .Immediate Delvery 
EEM1991 For manufacturers' sales offices, see yellow pages 

MIL-M-28837/1, NSN GlIDE 
MaNC. 

GRA-3 
GRA-8 
5AM-1 
5AM-1TX 
5AM-2 
5AM-3 
5AM-5 
581.-1 
581.-1X 
SRA-l 
SRA-l-l 
SRA-l-TX 
SRA-l-1-TX 
SRA-l1-TX 
SRA-1W 
SRA-3 
SRA-4 
SRA-6 
SRA-8 
TFM-2-408 
TFM-2 
TFM-3 
TFM-12 
TSM-l 

NSN r~~-l' 
5895-01-169-1815 / 
5895-01-217-5627 
5895-01-117-2926 
584O-OH96-4765 
5985-01-165-6621 
5895-01-062-9973 
5895-01-036-9507 
9058-00-256-6818 
5895-0H79-8084 
6625-00-008-8272 03 
5962-oH 13-5431 
5895-01-163-9247 
5895-0H51-6753 
5/195-01-163-9248 

00 
5895-01-021-5914 
5826-D1-155-{J545 
5895-01-124-0117 
5985-01-D81-D977 
5821-01-076-2497 
5821-01-135-1852 
5840-01-112-0031 
5821-oH79-5686 
5895-01-121-7958 

- units are not QPl-Usted 

L 
0 
c 
A 
L 

• • • • • 
• • • • 
• • 
• • • 
• 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 3450 

widest -variety of connector types 

zp 
caseGG60 

lLW 
case M21 

f::, 

lAD 
caseM22 

lMA 
caseM23 

l::" 

23 

Frequency Mixers 
LEVEL 7 (+ 7 dBm LO, up to + 1 dBm RF) 

case style selection 

ZP ZLWf::, 

FREQU8IICY CONVERSION LOSS LO-RF ISOLATION, dB LO-IF ISOLATION, dB PRICE DISTRIBUTOR 
MHz dB $ 

F 
A 
C L 

LOjRF IF Mlcl-Band Total T 0 
0 c 

MODEL m Range L M U L M U QIy. R A 
NO. fL-fU X (T Max. Typ. Max. Typ. Min. Typ. Min. Typ. Min. Typ. Min. Typ. Min. Typ. Min. (1-9) y L 

ZP10514 .2-500 DC-5OO 5.18 .026 7.0 6.5 8.5 5545 5035 3530 5040 3630 3020 62.95 • 
ZLW-1 .5-500 DC-5OO 5.81 .08 7.0 6.5 8.5 5045 45 30 35 25 4535 40 25 30 20· 51.95 • ZLW-1W 1-750 DC-750 5.74 .05 7.5 6.5 8.5 5045 45 30 35 25 4530 4025 3020 56.95 . • ZLW-1-1 .1-500 DC-500 4.82 .07 7.5 6.5 8.5 5045 45 30 35 25 4530 4025 3020 53.95 • ZLW-2 1-1000 DC-1000 5.68 .08 7.5 7.0 9.5 5545 40 25 35 20 5040 4025 3020 56.95 • ZLW-3 .025-200 DC-2OO 4.61 .06 7.5 6.5 8.5 6050 45 35 35 25 4535 4030 3020 53.95 • 
ZLW-5 5-1500 lD-600 5.81 .08 7.5 6.5 8.5 5540 35 25 30 20 5040 3525 3020 61.95 • ZLW-6 .003-100 DC-100 4.58 .05 7.5 6.5 8.5 6050 4530 35 25 6045 4025 3025 64.95 • ZLW-8 .0005-10 DC-l0 5.66 .08 7.5 7.0 8.5 6050 5040 45 35 6050 5040 4535 69.95 • ZLW-11 5-2000 1D-600 6.85 .10 8.5 7.5 9.0 5045 35 25 30 20 4540 3020 25 15 71.95 • ZLW-12 800-1250 50-90 6.21 .13 - 6.0 7.5 35 25 35 25 35 25 3020 3020 3020 71.95 • 
ZAD-1 .5-500 DC-500 5.24 .10 7.0 6.5 8.5 5045 45 30 35 25 4535 4025 3020 43.95 • ZAO-1W 1-750 DC-750 5.56 .05 7.5 6.5 8.5 5045 45 30 35 25 4530 4025 3020 45.95 • ZAD-1-1 .1-500 DC-500 4.83 .04 7.5 6.5 8.5 5045 45 30 35 25 4530 4025 3020 44.95 • ZAO-2 1-1000 .5-500 5.66 .07 7.5 6.5 8.5 4530 35 20 30 20 4530 3520 3020 49.95 
ZAD-3 .025-200 DC-2OO 4.61 .06 7.5 6.5 8.5 6050 45 35 35 25 4535 4030 3020 45.95 • 
ZAD-4 5-1250 .5-500 5.71 .08 7.5 6.5 8.5 5040 40 20 30 20 5040 4020 3020 51.95 • ZAO-6 .003-100 DC-100 4.65 .08 7.5 6.5 8.5 6050 4530 35 25 6045 4025 3020 51.95 • ZAO-8 .0005-10 DC-l0 5.79 .05 7.5 7.0 8.5 6050 5040 45 35 6050 5040 4535 54.95 • ZAO-11 5-2000 lD-600 7.12 .12 8.5 7.5 9.0 5045 3525 30 20 4540 3020 25 15 61.95 • ZAO-12 800-1250 50-90 6.21 .13 7.5 6.0 7.5 35 25 3525 35 25 3020 3020 3020 61.95 • 
L=loW range (fL to 10 fL) M=mid range (1OfL to fu/2) 

m=mid band (2fL to fu/2) 
U=upper range (fu/2 to fu) 

single-balanced ( 1 to 3 GHz) 
I LO/RF IF Mid-Band lotal 

MOCB. m" Range L" M" u" L" M" u" 
NO. fL-fU X V Max. Typ. Max. Typ. Min. Typ. Min. Typ. Min. Typ. Min. Typ. Min. Typ. Min. 

ZMA-2 1-2.5GHz DC-150 5.03 .15 8.5 8.0 9.0 25 20 22 17 
ZMA-3" 1.4-3.0GHz DC-500 6.12 .14 8.0 7.0 9.0 2520 28 18 

"m = 500MHz "L = f!. to (f!. +500) "M = (f!. +5(0) to (fu -5(0) 

NOTES: 
1. For quality control procedures. environmental specifications. 

and H-Rel. MIL and lX descr\?tlon see Table of Contents. 
2. Absolute Maximum Ratings: RF power 50 mW. peak IF current 

4OmA. 
3. For comector types and case mountng options. see case 

style outUne drawing. seelable of Contents. 
4. PrIces ond specifications subject to change wfthout netiC",. 
f::, Available only with SMA comectors. 
X - Average of conversion loss at center of mid-bond freQJency 

(fL + fu/4). 
(J' = Standard deviation. 

20 15 5035 4030 35 25 
23 15 5035 5030 5030 

"u = fU to (fu -5(0) 

QIy. 
(1-9) 

74.95 I 
79.95 

r--IM-.n.-.C-.rcu.-ts P.O. BOX 350166. Brooklyn. New York 11235-0003 (718) 934-4500 
,...... FAX (718) 332-4661 1B.EX 6852844 or 620156 

For manufacbJrers' sales offices, see yellow pages 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 3450 

t::IMini-Circuits 
500 Hz to 4.2 GHz 

lEM 
case V37 

lFM 
case K18 

lAM 
case F14 

ZEM ZFM ZAM 

FREQUENCY CONVERSION LOSS LO-RF ISOLATION, dB LO-IF ISOLATION, dB PRICE DISTRIBUTOR 
MHz dB $ 

F 
A 
C L 

lOjRF IF Mid-Band Total 
T 0 
0 c MODEL m Range l M U l M U Qty. R A 

NO. fL-fU X tT Max. Typ. Max. Typ. Min. Typ. Min. Typ. Min. Typ. Min. Typ. Min. Typ. Min. (1-9) y L 

ZEM-28 10-1000 DC-looo 5.74 .07 7.0 6.5 8.5 5550 3025 25 20 5545 3020 2520 59.95 • 
ZEM-4300 300-4300 DC-1ooo 6.65 .06 - 7.5 9.5 4020 - - 30 17 15 8 - - 15 8 79.95 • 
ZFM-tW 10-750 DC-750 5.42 .14 7.0 6.2 8.0 5045 4530 35 25 4540 40 25 27 20 51.95 • 
ZFM-2 Hooo DC-1ooo 5.72 .06 7.5 7.0 8.5 5045 40 25 30 ~5 4540 3525 25 20 53.95 • ZFM-3 0.()4-<U)() DC-400 4.78 .03 7.0 6.0 8.0 6050 5035 35 25 5540 4530 3525 61.95 • ZFM-4 5-1250 DC-1250 5.70 .34 7.5 7.5 8.5 5045 4030 30 25 4540 35 25 25 20 61.95 • ZFM-H 1-2000 5-600 7.03 .17 8.5 7.5 9.0 5045 35 25 25 20 4540 27 20 25 20 89.95 • 
ZFM-t2 800-1250 50-90 5.67 .12 - 6.0 7.5 35 25 35 25 35 25 3020 3020 3020 79.95 • 
ZFM-2000 100-2000 DC-600 7.1f1 .20 9.5 7.0 9.5 - - 37 20 - - - - - - 3020 71.95 • 
ZFM-42t2 2000-4200 DC-1300 5.44 .088 - 7.0 8.5 - - 25 17 - - - - 18 10 - - 54.95 • 
ZAM-42 1500-4200 DC-500 5.67 .11 - 7.0 8.5 25 14 25 14 25 14 18 10 18 10 18 10 54.95 • 
L=low range fL to 1 f J M=mid range 10 fL to fu 2 ( / ) U=upper range fu 2 to fu ( / 

m=mid band (2 fL to fu/2) 
t Phase detection. polarity positive 
X = Average of conversion loss at center of mld-band frequency (ft. + fu/4). 
tT = Standard deviation. 

schematic 

L R 

J C 
coaxial connections 
see case style outline drawing 

Series ZP ZLW ZAD (ex-2, -4) 

all all all 
models models models models 

L l 1 1 
R R 3 3 
I x 2 2 

ZAD-2 •. -4 

all 
mOdels 

1 
2 
3 

NSNGUIDE 
Mel NO. 
ZAD-1B 
ZAD-4B 
ZAD-{)8 
ZEM-2B 
ZFM-2 
ZFM-3 (SMA) 
ZFM-12-1 
ZlW-1W 
ZlW-2B 
ZlW-5-1 
ZMA-3 

ZMA 

all 

NSN 
5895-00-280-7750 
5895-01-127-0376 
5865-21-200-6364 
5840-01-235-7834 
4935-01-230-3782 
5985-01-214-7362 
5825-01-127-3377 
5840-00-607-7010 
692<Hl1-037-1974 
4920-01-017-2753 
5865-01-064-0212 

ZEM ZFM 

all 
models -4300 -28 models 

1 2 1 1 
2 1 2 2 
3 3 3 3 

In Stock .. . Immediate DeDvery 

ZAM 

all 
models 

2 
1 
3 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 

broadband high dynamic range 

LRMS-LH 

Frequency Mixers 
LEVEL 10 (+ 10 dBm LO, up to .. +5 dBm RF) 
50 KHz to 3 GHz 
case style selection 
outline drawings see Table of Contents 

RMS-LH TFM SBL-LH 

FREQlDCY CONVERSION lOSS lO-RF ISOLATION, dB lO-IF ISOLATION, dB PRICE DISTRIBUTOR 
MHz dB $ 

F 
A 
C L 

LO/RI' IF Md-Band Total 
T 0 
0 c 

o.RMS-LH 
case TI100 

.LRMS-LH 
caseQQQ130 

TFM 
case 813 
case B02 

LMX 
case BB48 

~ 
SRA 

case A01 

~ ZFM 
case K18 

.SBL-LH 
case A06 

MODEL 
NO. 

RM5-1LH 
RMS-2LH 
RM5-5LH 

LRMS-1LH 
LRMS-2LH 
LRMS-SLH 

TFM-15 
TFM-150' 
TFM-2LH 

LMX-123 
LMX-148 
LMX-1481 

SRA~2CR 
SRA-215 
SRA-220 

ZFM-15 
ZFM-150' 

S8L-1LH 
saL-1-1L~ 
saL-1XLH 
saL-2LH 
saL-3LH 
saL-11LH 

fl-fu X 

2-500 DC-500 5.36 
5-1000 DC-1ooo 6.44 
10-1500 DC-900 5.27 

2-500 DC-500 5.36 
5-1000 DC-1ooo 6.44 
10-1500 DC-900 5.27 

10-3000 10-800 6.75 
10-2000 DC-1ooo 6.19 
2-1900 DC-1ooo 5.70 

10-3000 10-1000 5.94 
10-1500 DC-15OO 6.48 
3-1100 DC-1100 6.7 

10-1000 5-500 5.68 
.05-1500 .05-500 5.20 
.05-2000 .05-500 5.59 

10-3000 10-800 6.13 
10-2000 DC-1ooo 6.05 

2-500 DC-500 5.8 
.2-400 DC-400 5.2 

10-1000 5-500 6.0 
5-1000 DC-1ooo 5.9 
.07-250 DC-250 4.9 
5-2000 10-600 7.0 

L=low range (fl to 10 fd 

harmonic attenuation 
RF MODEL TFM-15 

CAL 

0 0 31 17 42 32 48 47 
83 38 45 39 48 46 76 69 

3 87 39 49 37 52 42 57 63 
4 89 64 60 58 56 59 60 62 
5 90 74 69 59 72 55 74 58 
6 83 83 76 74 67 69 67 72 
7 83 76 83 81 79 69 71 66 
8 84 75 76 81 82 77 77 80 
9 84 77 76 75 82 80 81 82 

10 81 76 76 74 75 80 81 81 

1 2 3 4 5 6 

Harmonic LO Order 
Harmonics RF Order 
MODEL: TFM-15 
lO: + 10 dBm 969.01 MHz. 
RF: o dBm 999.01 MHz. 

m 
0' 

.08 

.10 

.09 

.08 

.10 

.09 

.08 

.11 

.177 

.08 

.08 

.12 

.12 

.08 

.11 

.14 

.12 

.03 

.06 

.12 

.09 

.22 

.11 

52 
70 

65 
69 
71 
70 
70 
78 

80 
81 

8 

Range L M U L M U QIy. R A 
Max. Typ. Max. Typ. Min. Typ. Min. Typ. Min. Typ. Min. Typ. Min. Typ. Min. (1-9) y L 

7.0 6.0 8.0 5845 44 25 3020 5540 40 25 28 17 7.95 • • 8.0 7.0 9.5 5840 39 20 22 16 5230 30 17 18 11 8.95 • • 
8.0 7.6 9.8 5835 38 20 25 18 5630 38 14 17 6 14.95 • • 
7.0 6.0 8.0 58 45 44 25 30 20 5540 40 25 28 17 7.95 • • 
8.0 7.0 9.5 58 40 39 20 22 16 52 30 30 17 18 11 8.95 • • 8.0 7.6 9.8 58 35 38 20 25 18 5630 38 14 17 6 14.95 • • 
8.0 6.5 8.5 35 25 35 25 35 25 3020 3020 30 20 49.95 • 8.0 6.5 8.0 32 25 35 25 35 25 3320 3020 3020 45.45 • • 
7.5 6.5 9.2 62 45 44 25 37 25 5840 45 25 31 18 16.95 • • 
8.0 7.5 8.5 35 25 35 20 30 15 35 25 30 25 3020 69.95 • 
7.0 6.0 10 45 40 35 30 25 20 4035 35 25 20 12 29.95 • • 8.5 7.1 9.8 65 45 40 25 30 18 57 38 3020 20 14 23.95 • • 
7.5 7.0 8.0 50 40 40 30 30 20 40 25 30 18 25 15 17.95 • • 7.5 7.0 9.0 25 20 35 25 30 20 25 20 35 25 25 15 28.95 • • 
8.0 7.0 9.0 25 20 40 30 30 20 25.20 40 30 25 15 31.95 • • 

. 8.0 6.5 8.5 35 25 35 25 35 25 3020 30 20 30 20 89.95 • 
8.0 6.5 8.0 32 25 35 25 35 20 33 20 3020 25 20 69.95' • 
7.0 6.1 8.0 75 45 68 35 56 25 61 35 4525 3620 5.75 • • 7.0 5.9 9.0 67 45 64 30 51 25 62 30 52 25 3420 8.45 • • 7.5 6.0 8.5 50 40 40 25 30 20 70 45 5540 4530 7.45 • • 
7.5 7.0 9.5 67 45 61 30 57 30 6840 5430 43 20 8.45 • • 
7.0 5.3 8.5 60 45 60 35 45 30 57 35 5330 42 25 8.45 • • 
8.5 7.5 9.5 60 45 45 30 30 20 5035 30 20 25 16 20.95 • • 

M=mid range (10 fl to fu/2) U=upper range (fu/2 to fu) 

m=mid band (2 fL to fu/2) NSN GUIDE 
MCl NO. NSN 
ZFM-150 5895-01-217-6878 

65 59 NOTES: 
64 71 • NON-+lERMETIC 

65 65 • Below 10 MHz IF. conversion loss increases up to 

74 70 
6 dB higher as frequency decreases to DC. 

o Available on tape and reel. Please consult factory. 
67 72 1. For quality control procedures. environmental 
74 78 specifications. and Hi-Rel. MIL and TX description 
69 77 see Table of Contents. 
78 77 2. Absolute Maximum Ratings. RF power 50 mW/levei 10. 
79 80 200 mW/level 13. except RMs-MH 150 mW. Peak IF 

80 81 current 40 mA, see Table of Contents. 
3. For connector types and case mounting options. 

9 10 see case style outline drawings. see Table of Contents. 
4. Prices and specifications subject to change 

without notice. 
X = Average of conversion loss at center of rrid-ba'ld 

frequency (It + fu/4). 
0' = StCJ'lda'd deviation. 

25 
r--"1M,-n.--C,-reu-,ts P.O. BOX 350166. Brooklyn. New York 11235-0003 (718) 934-4500 
....... FAX (718) 332-4661 TELEX 6852844 or 620156 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 3450 

t;:IMini-Circuits 

LEVEL 13 (+ 13dBmLO, upto +9dBmRF) 
25 KHz to 4.3 GHz 

LRMS-MH RMs-MH 

MODEL 
NO. 

o.RMS-MH RMS-1MH 
case TTIIlO RM5-2MH 

RMS-5MH 

.LRMS-MH LRM5-1MH 
caseQQQI30 LRM5-2MH 

~A-MH 
LRMS-5MH 

SIMA-5MH 
case A06 

TFM-MH TFM-1MH 
case 802 TFM-3MH 

case 613 TFM-12MH 

LMX-~ 
TFM-42MH 

LMX-123MH 
case 6B48 

.SBL-MH 
case A06 

SRA-MH 
caseAOI 
case A06 

ROK-MH 
caseQQ96 

ZEM-MH 
case V37 

LMX-125MH 

SBL-1MH 
SBL-1ZMH 

SRA-1MH 
SRA-3MH 
SRA-2010MH 

ROK-1B6MH 

ZEM-4300MH 

TFM-MH 

FREQUENCY 
MHz 

LO/Rf IF 

fL-fU 

2-500 DC-500 
5-1000 DC-1ooo 
10-1500 DC-900 

2-500 DC-500 
5-1000 DC-looo 
10-1500 DC-900 

2-1500 DC-101lO 

2-500 DC-5OO 
1-250 DC-250 

0.5-2000 0.2-600 
10-4200 10-1000 

10-2500 10-500 
0.5-500 DC-5OO 

1-500 DC-5OO 
2-1100 DC-500 

.5-500 DC-500 
.025-200 DC-2OO 
10-2000 DC-600 

5-2500 10-1000 

30Q-4300 DC-looo 

LMX-MH SSL -MH/SIMA-MH SRA-MH ROK-MH 

CONVERSION LOSS LO-RF ISOLATION, dB LO-IF ISOLATION, dB 
dB 

Mid-Bancl Totd 
m Range L M U L M U 

X q Max. Typ. Max. Typ. Min. Typ. Min. Typ. Min. Typ. Min. Typ. Min. Typ. Min. 

5.65 .08 7.0 6.0 8.0 5845 44 25 30 20 5540 36 25 28 17 
6.72 .08 8.5 7.0 9.5 5540 39 20 22 16 52 35 30 17 18 12 
5.67 .09 9.0 7.5 9.5 58 40 40 20 26 18 5030 38 18 17 8 

5.65 .08 7.0 6.0 8.0 5845 44 25 3020 5540 36 25 28 17 
6.72 .08 8.5 7.0 9.5 5540 39 20 22 16 5235 30 17 18 12 
5.67 .09 9.0 7.5 9.5 58 40 4020 26 18 5030 38 18 17 8 

7.11 .11 8.6 7.0 9.0 70 44 44 23 31 22 57 38 30 20 25 15 

5.80 .05 7.5 7.0 8.5 5045 40 30 3020 4540 35 25 25 20 
4.79 .23 7.0 6.0 8.5 5045 40 30 28 23 4540 35 25 26 20 

6.99 .16 8.0 7.2 9.5 6045 35 30 30 25 5540 30 25 25 20 
7.46 .12 8.5 7.5 11 3525 40 25 35 25 35 20 35 25 27 20 

6.80 .074 8.5 7.8 9.6 42 22 3520 28 20 33 20 3620 36 15 
5.80 .07 7.0 7.0 9.0 4540 4540 40 30 4540 4035 35 25 

5.73 .08 7.5 6.5 8.5 $)35 4530 35 25 4530 40 25 30 20 
6.63 .10 8.0 7.0 9.0 5040 4030 30 20 40 30 25 20 25 15 

5.65 .04 7.0 6.5 8.5 5045 45 30 35 25 4535 40 25 30 20 
4.77 .07 7.5 6.5 8.5 6050 4535 35 25 4535 40 30 3020 
7.50 .20 8.5 7.8 9.8 5045 4530 40 30 4545 3530 35 25 

6.57 .11 8.5 7.0 9.5 33 25 35 25 25 20 33 20 31 25 27 20 

6.42 .15 - 7.0 8.5 4020 - - 4020 14 7 - - 12 7 

ZEM-MH 

PRICE DISTRIBUTOR 
$ 

F 
A 
C L 
T 0 
0 c 

QIy. R A 
(1-9) V L 

8.95 • • 
9.95 • • 15.95 • • 
8.95 • • 
9.95 • • 15.95 • • 

28.95 • • 
24.95 • • 24.95 • • 
48.95 • • 
69.95 • 
70.95 • • 62.95 • • 

10.45 • • 12.45 • • 
14.95 • • 16.95 • • 38.95 • • 
47.95 • • 
89.95 • 

L=low range (fL to 10 fd M=mid range (10 fL to fu/2) 
m=mid band (2 fL to fu/2) 

U=upper range(fu/2 to fu) 

pin connections 
see case style outline drawing 

RMS-tH 
RMS-MH 
LRMS-LH 

senes LRMS-MH TFM LMX/MH SRA ZFM TFM-MHfLH SBL-LH/-MH SRA-MH ROK-MH SfN..-MH ZEM-MH 

Models all -2LH -1LH -2LH 
models -1MH -42MH -1-1LH 

all all all except all -3MH -3LH -1XLH -1ZMH -IMH -201(),1H all 

mode~ models models -2CR* * models -12MH -1MH -11MH -3MH models -5MH -43OOMH 

LO 1 1 8 8 1 4 1 8 8 8 8 1 8 8 5 8 2 

Rf 4 4 5 1 2 1 4 1 1 3.4" 1 8 1 1 11 1 1 

IF 5 2 4 3 3 2 2 3.4" 3.4· 1 3 3 3.4· 3 2 3 3 
GNot 2.3.6 3 1.2.3.6.7 2.5.6.7 - 3 3 2.5.6.7 7 - - 2.5.6.7 2.5.6.7 2.5.6.7 GI\I): 4 -
CASE GND - 3 1.2.3.6.7 2.5.6.7 - 3 3 - 2.5.6 2.5.6.7 2.5.6;7 2.5.6.7 2 2.5.6.7 8.1.3.4.6. 2.5.6.7 -
'pins must be connected together externally "model SRA-2CR LO Is pin 1. RF is pin 8 4 open 7.9.10.12 
tGround externally. All measurements made with GND pines) grounded externally. 

In Stock . .. Inmedate DeHvery 
EEM 1991 For manufacturers' sales offices, see yellow pages 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 

very high dynamic range 

Frequency Mixers 
LEVEL 17 ( + 17 dBm LO, up to + 10 dBm RF) 

case style selection 
outline drawings see Table of Contents 

SIMA-H ZAD-H 

FREQUENCY CONVERSION LOSS LO-RF ISOLATION. dB LO-IF ISOLATION. dB PRICE DISTRIBUTOR 
MHz ' dB $ F 

A 
C L 

LOjRF IF Mel-Band Total T 0 
0 c MODEL m Range L M U L M U QIy. R A 

NO. fL-fu X (1 Max. Typ. Max. Typ. Min. Typ. Min. Typ. Min. Typ. Min. Typ. Min. Typ. Min. (1-9) V L 

SRA-H. 
case AD1 • 

SIMA-H 

• • 

case A06 

GRA-H 
case 008 

ZLW-H. 
caseM21. 

• • 
ZAD-H. 
case M22. 

• • 

SRA-1H 
SRA-1WH 
$lA-2M 
SRA-3H 
SRA-6H 
SRA-11H 
SRA-173H 

51MA-5H 

GRA-1H 
GRA-3H 
GRA-6H 

ZLW-1H 
ZLW-1WH 
ZLW-2M 
ZLW-3H 
ZLW-11H 

ZAD-1H 
ZAD-1WH 
ZAD-2H 
ZAD-3H 
ZAD-11H 

.5-500 
1-750 

2-1000 
.05-200 
.01-50 

10-3000 
5-1200 

2-1500 

.5-500 
.05-200 
.01-50 

.5-500 
1-750 

2-1000 
.05-200 
10-3000 

.5-500 
1-750 

2-1000 
.05-200 
10-3000 

DC-500 6.01 .08 7.5 
DC-750 5.85 .11 7.5 

DC-1ooo 6.34 .14 7.5 
DC-2OO 5.18 .05 7.0 
DC-50 4.97 .06 6.0 

10-1000 6.83 .09 . 10 
DC-12OO 5.38 .05 7.0 

DC-1ooo 6.94 .07 8.5 

DC-500 5.87 .09 7.5 
DC-2OO 485 .07 7.0 
DC-5O 5.04 .05 6.0 

DC-500 6.13 .08 7.5 
DC-750 6.07 .13 7.5 
DC-1ooo 6.34 .14 7.5 
DC-2OO 5.18 .05 7.0 
10-1000 6.83 .09 10 

DC-500 6.16 .08 7.5 
DC-750 6.16 .09 7.5 
DC-1ooo 4·22 .15 7.5 
DC-2OO 4.89 .09 7.0 
10-1000 6.83 .09 10 

6.5 8.5 5545 45 30 35 25 4535 4030 3020 20.95 • • 6.5 8.5 5040 45 25 35 25 4535 4030 3020 24.95 • • 8.5 10 5040 35 25 35 25 4530 3020 25 20 38.95 • • 5.5 7.5 5045 40 30 35 25 4535 4030 3020 22.95 • • 5.5 7.0 5045 45 30 35 25 5040 '47 35 3225 38.95 • • 10 12 27 20 25 18 23 16 27 20 25 18 23 16 47.95 • • 7.0 8.5 4035 35 25 35 20 4035 3520 3020 31.95 • • 
7.0 8.5 6535 44 23 40 22 5425 30 23 25 13 32.95 • • 
6.5 8.5 5545 4530 35 25 4535 4030 3020 21.95 • • 5.5 7.5 5545 4530 35 25 4535 4030 3020 24.95 • • 5.5 7.0 5045 4530 35 25 5040 47 35 32 25 34.95 • • 
6.5 8.5 5545 4530 35 25 4535 4030 3020 56.95 • 6.5 8.5 5045 4525 35 25 4535 40 25 3020 59.95 • 8.5 10 5040 35 25 35 25 4535 0020 25 20 64.95 • 5.5 7.5 5545 4530 35 25 4535 4030 3020 58.95 • 10 12 27 20 25 18 23 16 27 20 25 18 23 16 99.95 • 
6.5 8.5 50 45 45 30 35 25 4535 4030 3020 48.95 • 6.5 8.5 5045 45 25 35 25 4535 40 25 3020 52.95 • 8.5 10 5040 35 25 35 25 4535 3020 2520 59.95 • 5.5 7.5 55,45 45 30 35 25 4535 4030 3020 50.95 • 10 12 27 20 25 18 23 16 27 20 25 18 23 16 89.95 • 

l=low range (fL to 10 fd 

NOTES: 

M=mld range (10 fL to fu/2) 
m=mid band (2 fL to fu/2) 

U=upper range (fu/2 to fu) 

• HTRB tested 
1. For quality control procedures. environmental specifications. 

and Hi-ReI. MIL and TX description see Table of Contents. 
2. Absolute Maximum Ratings: RF power 200 mW. peak IF current 

40 rnA. see Table of Contents. 
3. For connector types and cose mounting options. see cose 

style outline drawings. see Table of Contents. 

pin and coaxial connections 
see case style outline drawing 

Series SRA ~RA-" ZLW-H ZAD-H 
Models -1H -1WH -11H -173H all all all 

-3H -2H Configuration models models models 
-6H. 1 2 

LO 8 8 8 3.4" 8 1 1 1 
RF 1 1 1 1 1 6 3 3 
IF 3.4" 3.4" 3 8 3.4" 4 2 2 
GND+ 2.5.6.7 2.5.6,7 2.5.6.7 2.5.6.7 2.5.6.7 2.3.5 - -
<:ASEGND 2 2.5.6.7 2.5.6,7 2.5.6.7 2.5.6.7 . - - -

-'plns must be connected together externally . 
• GroI.nd externally. All measurements made with GND pln(s) grounded extemally . 
• Pin 2 Is not case grounded. 

4. Prices and specifications subject to change without notice. 
)( = Average of conversion loss at center of mid-band 

frequency elL + lui 4). 
(1 = Standard deviation. 

Mll-M-28837/1, NSN GUIDE 
MeL NO. NSN MIL-M-28837/1' 

SMA-H 
GRA-3H 5895-01-171-<l974 
SRA-1H 662(H)()-594-0223 08 

-5H SRA-1WH 5840--00-576-0716 
SRA-2H 58P5-01--Cl63-1078 
SRA-3H 5895--01-117-4537 
SRA-11H 5895--01-192-0173 

8 SRA-11Ht-TX 5895--01-137-9278 
1 ZAD-1WH 5895--01-D45-4647 
3 ZAD-3H 5895--01-149-0771 

4 
2.5.6.7 

ZL W-1H 5985--0H)80-7637 
ZLW-1Ht-B 5962-D4S-75OQ 
'unlts are not QR.-Usted 

27 
,....-,M.·n.· -C.·reu·.ts P.O. BOX 350166. Brooklyn. New York 11235-0003 (718) 934-4500 
....... FAX (718) 332-4661 TELEX 6852844 or 620156 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 3450 

very low distortion t:JMini-Circuits 
LEVEL 17S (+ 17 dBm LO, up to + 14 dBm RF) 
50 KHz to 1,2 GHz 

RMS-H LRMs-H TFM-H 

FREQUENCY 
MHz 

CONVERSION LOSS 
dB 

LO-RF ISOLATION, dB LO-IF ISOLATION, dB PRICE DISTRIBUTOR 

MODEL 
NO. 

o 0 RMS-H RM5-1H 
case TT~-1oo RM5-1WH 

1IMS-2H 
~ RM5-2UH 
~ RMS-SH 

o LRMS-H LRM5-1H 
case QQQ-130 LRM5-1WH 
~ LRM5-2H 
~ LRMS-2UH 

LRM5-5H 

TFM-H TFM-1H 
case 802 TFM-2H 

TFM-3H 

TAK-H TAK-1H 
case A05 TAK-1WH 

TAK-3H 

ZFM-H ZFM-1H 
case K 18 ZFM-2H 

ZFM-3H 
ZFM-4H 

ZLW-SH ZLW-1SH 
case M21 ZLW-1WSH 

ZLW-3SH 

LO/RF 

fL-fU 

2-500 
5-750 

5-1000 
10-1000 
10-1500 

2-500 
5-750 
5-1000 
10-1000 
10-1500 

2-500 
5-1000 
.1-250 

5-1200 

2-500 
5-750 

.05-300 

2-500 
5-1000 
.05-300 
5-1200 

2-500 
5-750 

.05-300 

IF 

DC-500 
DC-750 
DC-900 
10-750 

DC-900 

DC-500 
DC-750 
DC-9CO 
10-750 

DC-9CO 

DC-500 
DC-1ooo 
DC-250 

DC-12OO 

DC-500 
DC-750 
DC-300 

DC-500 
DC-1ooo 
DC-300 

DC-12OO 

DC-500 
DC-750 
DC-3OO 

Mid-Band 
m 

X (T Max. 

6.25 .034 7.0 
7.00.11 8.5 
6.98 .054 8.5 
7.10 .083 8.5 
6.36.05 8.0 

6.25 .034 7.0 
7.00 .11 8.5 
6.98 .054 8.5 
7.10 .083 8.5 
6.36 .05 8.0 

6.14 .11 7.5 
6.12 .12 7.0 
458 .11 7.0 

5.24 .05 8.0 

5.93 .08 7.5 
5.71 .08 7.5 
4.82 .rR 7.0 

6.14 .11 7.5 
6.12 .12 7.0 
5.18 .11 7.0 
4.97 .11 8.0 

5.93 .08 7.5 
5.83 .07 7.5 
4.65 .rR 7.0 

Total 
Range 

Typ. Max. 

6.4 8.5 
7.B B.B 
7.B 9.3 
B.5 9.6 
7.5 9.B 

6.4 B.5 
7.B B.B 
7.B 9.3 
B.5 9.6 
7.5 9.B 

7.0 B.5 
7.0 10 
6.0 B.5 

7.0 9.0 

7.0 B.5 
7.0 9.0 
6.0 B.5 

7.0 B.5 
7.0 10 
6.0 B.5 
7.0 9.0 

7.0 B.5 
7.0 9.0 
6.0 B.5 

L M U L M U 
Typ. Min. Typ. Min. Typ. Min. Typ. Min. Typ. MIn. Typ. Min. 

55 44 44 25 33 20 50 34 45 25 37 22 
55 40 43 22 28 20 52 30 38 22 29 20 
55 40 39 22 33 20 52 30 45 22 30 17 
50 40 38 30 30 23 50 30 40 25 34 22 
65 40 36 20 22 15 50 30 30 18 17 7 

5544 44 25 33 
5540 43 22 28 
5540 39 22 33 
5040 38 30 30 
6540 36 20 22 

50 45 40 30 30 
50 45 40 30 30 
50 45 40 30 2B 

50 40 35 25 30 

50 40 40 30 30 
5040 40 30 30 
5545 40 30 30 

50 45 40 30 30 
50 40 40 30 30 
55 45 40 30 30 
50 40 35 25 30 

50 40 40 30 30 
50 45 40 30 30 
55 45 40 30 30 

20 
20 
20 
23 
15 

20 
20 
23 

20 

25 
25 
25 

25 
20 
25 
20 

25 
20 
25 

5034 
5230 
52 30 
5030 
5030 

4540 
4540 
4540 

5040 

4535 
4535 
5040 

4535 
4540 
5040 
5040 

4535 
4540 
5040 

45 25 37 22 
38 22 2920 
45 22 30 17 
40 25 34 22 
30 18 17 7 

35 25 25 20 
3525 25 17 
35 25 26 20 

35 20 3020 

35 25 25 20 
35 25 30 20 
35 25 25 20 

35 25 25 20 
35 25 25 17 
35 25 25 20 
35 20 3020 

35 25 2520 
35 25 3020 
35 25 25 20 

$ F 
A 
C 
T 

Qty. ~ 
(1-9) y 

10.95 • 
11.95 • 
11.95 • 
14.45 • 
17.95 • 
10.95 • 
11.95 • 
11.95 • 
14.45 • 
17.95 • 
25.95 • 36.95 • 
25.95 • 
39.45 • 
21.45 • 
25.95 • 
23.45 • 
64.95 • 
71.95 • 
64.95 • 
73.95 • 
62.95 • 
66.95 • 
64.95 • 

ZAO-SH ZAD-1SH 2-500 DC-500 5.98 .08 7.5 7.0 8.5 50 40 40 30 30 25 45 35 35 25 25 20 54.95 • 
case M22 ZAD-1WSH 5-750 DC-750 5.64 .08 7.5 7.0 9.0 50 45 40 30 30 20 45 40 35 25 30 20 56.95 • 

ZAD-3SH .05-300 DC-3OO 5.08 .rR 7.0 6.0 8.5 55 45 40 30 30 25 50 40 35 25 25 20 55.95 • 

L 
o 
C 
A 
L 

• • • • • 
• • • • • 
• • • 
• 
• • • 

L=low range (fL to 10 fL) M=mid range (10 fL to fu/2) U=upper range (fu/2 to fu) 

Two-Tone 3rd order 1M below IF m=mid band (2fL to fu/2) 
each tone (OdBm. 200 and 202 MHz). La ( + 17 dBm. 180 MHz). All models 60dB typo 55 dB 
min. except 55 dB typo 45 dB min. lor TFM-3H. TAK-3H. ZFM-3H. ZLW-3SH. ZAD-3SH 

NOTES: 
o NON-HERMETIC 

schematic 

L R 
o Available on tape and reel. Please consult factory. 
X = Average of conversion Joss at center of mid-band frequency (IL + fu/4). 
(T = Standard deviation. 

pin and coaxial connections 
see case style outline drawing 

RMS-H J C 
Series TFM-H TAK-H ZFM-H 

Models all -1H -1WH all 
models -3H models 

LO , 4 8 8 1 
RF 1 1 1 2 
IF 2 3,4* 3.4* 3 
GND+ 3 2.5.6.7 2.5.6.7 -
CASE GND 3 2 2.5.6.7 -

ZLW-SH ZAO-SH 

all all 
models models 

1 1 
3 3 
2 2 
- -
- -

LRMS-H 

all 
models 

1 
4 
5 

2.3.6 
-

MIL-M-28837/1 A, NSN GUIDE 
MCLNO. 
TAK-1H 
TAK-1WH 
TFM-1H 
TFM-2H 

NSN MIL-M-28837/1A· 
5895-01-167-9721 
5895-01-189-9481 
5895-01-129-0110 
5985-01-235-1274 

·plns must be connected externany +GrOU"ld externally. All measurements made with GND pln(s) grounded extemolly. 

In Stock ... Immediate Delivery 28 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 3450 

ultra-low distortion 

RAY 
case AD1 

7MY 
case M21 

ZAY 
caseM22 

Frequency Mixers 
LEVEL 23 (+23 dBm LO, up to + 15 dBm RF) 
10 KHz to 2.5 GHz 

case style selection 
outline drawlrQs see Table of Contents 

FREQUENCY CONVERSION LOSS LO-RF ISOLATION. dB LO-IF ISOLATION. dB PRICE DISTRIBUTOR 
Mfz $ dB 

F 
A 
C L 

LO/RF IF Mld-Band Total T 0 
0 c 

MODEL m Range L M U L M U QIy. R A 
NO. fL-fU x U Max. Typ. Max. Typ. Min. Typ. IIIIn. Typ. Min. Typ. Min. Typ. Min. Typ. Min. (1-9) y L 

eRAY-t 5-500 DC-500 6.57 .m 7.5 7.5 8.5 5545 4030 30 25 
eRAY-2 10-1000 DC-1000 6.89 .22 8.5 8.5 10 5035 4030 3525 
eRAY-3 .07-200 DC-2OO 5.53 .08 7.5 6.5 8.0 5545 4030 30 25 

RAY-6 0.03-50 DC-50 5.36 .00 7.5 6.5 8.5 6050 4530 35 25 
RAY-6U 0.01-100 DC-1oo 5.m .00 7.0 6.0 8.0 6050 5040 4030 
RAy-it 100-2500 DC-500 6.23 .21 9.0 7.0 9.0 35 25 32 25 32 25 

.ZMY-t 5-500 DC-5OO 6.62 .10 7.5 7.5 8.5 5545 4030 30 25 

.ZMY-2 10-1000 DC-1000 6.89 .22 8.5 8.5 10 5035 4030 35 25 

.ZMY-3 .07-200 DC-2OO 5.53 .08 7.5 6.5 8.0 5545 4030 30 25 

eZAY-t 5-500 DC-500 6.57 .m 7.5 7.5 8.5 5545 4030 30 25 
.ZAY-2 10-1000 DC-1000 6.89 .22 8.5 8.5 10 5035 4030 35 25 
.ZAY-3 .07-200 DC-2OO 5.53 .08 7.5 6.5 8.0 5545 4030 3025 

L=low range (fL to 10 fL) M=mid range (10 fL to fu/2) 
m=mid band (2fL to fu/2) 

NOTES: 
• HIRB tested 
1 For quality control procedures. environmental specifications. 

and H~I. MIL and TX description see Table of Contents. 
2. Absolute Maximum RatlrQs; RF power 350 mW for level 23. 

235 and 500 mW for level 27. Peak IF current 40 mAl 
3. For connector types and cose mountlrQ options. 

see case style outline drawlrQ •. see Table of Contents. 
4.·Prlces and specifications subject to change without notice. 
X = Average of conversion loss at center of rrld-band freq.Jer1CY 

(fL + fu/4). 
u = Sta1dard deviation. 

pin and coaxial connectors 
see case style outline drawlrQ 

5545 
5035 
5545 
6045 
5045 
14 10 

5545 
5035 
5545 

5545 
5035 
5545 

Series RAY ZMY ZAY SAY ZFY I YAY 

Models -1 -2 -6 
-3 -6U •• 

LO 8 8 8 
RF 1 1 1 
IF 3,4* 3,4* 3,4* 
GNO+ 2.5.6,7 2.5.6.7 2.5.6.7 
CASE GND 2 2.5.6.7 -
NOT USED - - -

"pins must be connected externally 
""1'\'\ 2: case gnd, 1'\'\ 5.6.7: gnd • 

-11 

1 
8 
3 
2.5.6.7 
2.5.6.7 
-

all all all all all 
models models models models models 

1 1 8 1 8 
3 3 1 2 1 
2 2 3 3 3 
- - 2.5.6.7 - 2.5.6.7 
- - 2.5.6.7 - 2.5.6,7 
- I, - 4 - 4 

4030 3020 40.95 • • 
35 25 25 20 64.45 • • 
4030 3020 40.95 • • 
40 25 3020 52.45 • • 
4030 3525 46.95 • • 20 10 20 10 74.95 • • 
4030 3020 67.95 • 35 25 25 20 84.95 • 4030 3020 69.95 • 
4030 3020 64.95 • 35 25 25 20 84.95 • 
4030 3020 64.95 • 
U=upper range (fu/2 to fu) 

schematic 
L 

J 
R 

C 
MIL-M-28837 /1". NSN GUIDE 
MeL NO. NSN MI.-M-

28837/1" 
RAY-1 5825--01-105-6188 
RAY-2 5895-01-111-7368 
RAV-3 5895-0H)64-5082 
7M'{-2 4935-01--Q80-7636 
SAY-11 5895--01-199-3~ 
VA Y-1 5985--01-232-5890 
7M'{-1B 5840-01-213-3888 
• units are not QPL "sted 

. +Grould externally. All measurements made with GND pln(s) grounded extemally. 
u ,....-,M.·n.· C.·rcu.·ts P.O. BOX 350166. Brooklyn. New York 11235-0003 (718) 934-4500 ~ 

....... FAX (718) 332-4661 TELEX 6852844 or 620156 ~ 
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3450 

SAY 
caseA01 

ZFY 
case K18 

YAY 
caseA01 

MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 3450 

t;:IMini-Circuits 

Level23S (+23dBm LO, Up to +20dBm RF) 
100 KHz to 2.4 GHz 

SAY 

FREQUENCY CONVERSION LOSS LO-RF ISOLATION. dB 
MHz dB 

LO/RF IF Mid-Band Total 
MODEL m Range L M U 

NO, fL-fU X q Max. Typ.MDx. Typ. Min. Typ. Min. Typ. Min. 

SAY-1 0.1-500 .01-500 4.85 .00 6.0 5.3 7.5 40 20 4635 4030 
SAY-2 0.1-1000 .01-500 5.40 .24 7.5 7.5 9.5 4020 4030 30 25 
SAY-11 10-2400 5-1000 7.40 0.9 8.5 8.0 10 28 20 26 20 25 20 

ZFY-1 0.1-500 .01-500 4.85 .00 6.0 5.3 7.5 4020 4635 4030 
ZFY-2 0.1-1000 .01-500 5.40 .24 7.5 7.5 9.5 4020 4030 30 25 
ZFY-U 10-2400 5-1000 7.40 .09 8.5 8.0 10 28 20 26 20 25 20 

L=low range (fL to 10 fd M=mid range (10 fL to fu/2) 
m=mid band (2 fL to fu/2) 

Level 27 (+27dBmLO,upto +24dBmRF) 
0,5 MHz to 500 MHz 

FREQUENCY CONVERSION LOSS LO-RF ISOLATION, dB 
MHz dB 

LO/RF IF Mid-Band Total 
MODEL m Range L M U 

LO-IF ISOLATION, dB PRICE DISTRIBUTOR 
$ 

F 
A 
C L 
T 0 
0 c 

L M U QIy, R A 
Typ. Min. Typ. Min. Typ. Min. (1-9) y L 

37 23 4635 4030 62.95 • • 37 23 4025 25 20 67.95 • • 28 20 26 20 25 20 72.95 • • 
37 23 4635 4030 74.95 • 37 23 40 25 2520 79.95 • 
28 20 26 20 25 20 84.95 • 

U=upper range (fu/2 to fu) 

LO-IF ISOLA TION. dB PRICE DISTRIBUTOR 
$ 

F 
A 
C L 
T 0 
0 c 

L M U QIy. R A 
NO. fL-fU X q Max. Typ.Max. Typ. Min. Typ. Min. Typ. Min. Typ. Min. Typ. MIn. Typ. Min. (1-9) y L 

VAY-1 0.5-500 .02-500 5.79 .15 

L=low range (fL to 10 fL) 

7.5 7.5 8.5 47 40 4635 35 25 

M=mid range (10 fL to fu/2) 
m=mid band (2 fL to fu/2) 

47 40 

In Stock ... lmmedate Delvery 

4635 35 25 84.95 • 
I 

U=upper range (fu/2 to fu) 
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3450 MICROWAVE COMPONENTS, SYSTEMS; & EQUIPMENT 

Power Splitter jCombiners 
2WAY-QO . ,_ 
DC to 10GHz 

case style selection 
outline drawings see Table of Contents 

~ GP" ~' i 

LPS MSC-2 SCP-2 TOSSC-2 ZESC-2 

FREQ. ISOLATION INSERTION LOSS, dB PHASE AMPLITUDE PR~CE DISTRIBUTOR 

LPS 
case 8848 

PSC-2 
case AOI. ,.: 
MSC-2 
case A03 

TSC-2 
case 802 

SCP-2 
....0 case YVl01 

V'TOSSC-2 
case LLL163 

MODEL 
NO. 

LPS-109 

PSC-2-1 
PSC-2-1V-75 
PSC-2-1W 
P5C-2-2 
PSC-2-2-75 
PSC-2-4 
PSC-2-5 
PSC-2-4S 
PSC-2375 
PSC-2-1-75 
P5C-2-4-752 

MSC-2-1 
MSC-2-1W 
MSC-2-S 
MSC-2-11 

TSC-2-1 

SCP-2-1 
SCP-2-1A 

TOSSC-2-1 

RANGE 
MHz 

fL-fU 
10-500 

0.1-400 
-40-450 
1-650 

0.004-60 
0.008-60 
10-1000 
10-1400 
700-900 
55-85 

0.25-300 
lQ-850 

0.1-450 
2-650 

5-1500 
5-2000 

1-400 

0.1-400 
1-550 

1-500 

dB 

L M U 
Typ. Min. Typ. Min. Typ. Min. 

35 25 30 25 30 25 

20 15 25 20 25 20 
- - 31 27 - -
25 20 35 20 25 20 
27 20 30 20 27 20 
35 20 40 25 30 22 
30 25 25 20 25 20 
28 18 22 17 24 17 
- - 20 17 - -
- - 35 25 - -
20 15 30 20 20 15 
31 20 32 23 23 15 

20 15 30 20 30 20 
22 18 30 20 22 18 
18 16 20 16 20 14 
18 16 20 16 18 11 

30 25 30 25 30 20 

25 15 30 20 25 20 
25 20 25 20 25 20 

30 20 28 20 26 20 

Above3dB UNBALANCE UNBALANCE 
Degrees dB F 

A 
C L 
T 0 

L M U L M U L M U QIy. 
0 C 
R A 

Typ. Max. Typ. Max. Typ. Max. Max. Max. Max. Max. Max. Max. (1-9) y L 

0.3 0.5 0.4 0.6 0.5 1.1 2.0 3.0 4.0 .0.15 0.2 0.3 17.95 • • 
0.2 0.6 0.4 0.75 0.6 1.0 2.0 3.0 4.0 0.15 0.2 0.3 10.95 • • - - 0.5 1.0 - - - 4.0 - - 0.3 - 14.45 • • 
0.3 0.6 0.5 0.9 0.7 1.0 2.0 3.0 4.0 0.15 0.2 0.3 16.95 • • 
0.3 0.6 0.3 0.6 0.6 1.0 2.0 3.0 4.0 0.15 0.25 0.3 23.95 • • 
0.1 0.4 0.15 0.4 0.3 0.8 1.0 1.0 1.0 0.15 0.15 0.15 23.95 • • 
0.6 1.0 0.6 1.2 0.7 1.2 2.0 8.0 20.0 0.15 0.2 0.4 23.95 • • 
0.3 0.6 0.6 1.0 0.9 1.6 2.0 3.0 4.0 0.15 0.2 0.4 29.95 • • - - 0.2 0.4 - - - 3.0 - - 0.2 - 22.95 • • - - 0.3 0.5 - - - 1.0 - - 0.1 - 23.95 • • 
0.4 0.75 0.4 0.75 0.4 1.0 2.0 3.0 5.0 0.15 0.2 0.3 13.45 • • 0.3 0.5 0.4 0.,6 0.5 1.0 2.0 5.0 10.0 0.1 0.2 0.5 23.95 • • 
0.3 0.5 0.4 0.75 0.6 1.0 2.0 3.0 4.0 0.15 0.2 0.3 18.95 • • 
0.3 0.5 0.5 0.8 0.8 1.2 1.0 2.0 4.0 0.3 0.2 0.3 20.95 • • 
0.6 0.8 0.6 0.8 0.6 1.1 2.0 3.0 5.0 0.2 0.3 0.4 24.95 • • 
0.6 0.8 0.6 0.8 1.2 1.8 2.0 3.0 5·0 0.2 0.3 0.5 29.95 • • 
0.25 0.5 0.4 0.75 0.8 1.0 2.0 3.0 4.0 0.15 0.2 0.6 15.95 • • 

0.3 1.2 0.2 0.6 0.4 1.1 2.0 2.0 3.0 0.15 0.2 0.3 10.45 • • 
0.3 0.6 0.3 0.6 0.7 1.3 2.0 2.0 3.0 0.15 0.2 0.4 10.45 • • 
0.2 0.5 0.3 0.7 0.7 1.5 2.0 1.0 2.5 0.25 0.25 0.4 24.95 • • 

, l=lowrange(fL to 10fd . M=midrange(10fL tofu/2) U=upper range (fu/2 to fu) 
• 1 dB compression derates approximately 13 dB from low range to mid range 

2WAY-QO RESISTIVE 
OCto4.2GHz 

MODEL 
NO. 

ISOLATION 
dB 

ZfRSC 

INSERTION LOSS, dB 
Above6dB 

PHASE 
UNBALANCE 

Degrees 

U 'L M U 
Max. Max. Max. Max. 

AMPLITUDE 
UNBALANCE 

dB 

'L M U 
Max. Max. Max. 

ZFRSC tZFRSC-4Z 
case K18 .ZFRSC-2075 

4ZFRSC-20S0 

1 3 5 
1 2 5 
1 2. 5 

0.1 0.2 0.5 
0.1 0.2 0.5 
0.1 0.2 0.5 

31 

*L=OC-100MHz M=mid range (100MHz to fu/2) U=upper range (fu/2 to fu) 

Above models are resistive power dividers to enable frequency coverage from dc to the highest rated frequency. Since resistive power 
dividers do not provide a high degree of isolation (basically Isolation equals the Insertion loss between ports). an amplifier such as Minl-Clrcuits' 
ZFL series is recommended when high isolation Is required. Matched power rating O.7SW. Internal load dissipation O.37SW. ......,M.·n.· C.·rcu.·ts P.O. BOX 350166. Brooklyn. New York 11235-0003 (718) 934-4500 
,....... • . FAX (718) 332"4661 TELEX 6852844 or 620156 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 3450 

50 ohms and 75 ohms CMini-Circuits 

ZAPD ZMSC-2 ZSC-2 

FREQ. ISOLATION INSERTION LOSS, dB UNl~t~~CE AMPLITUDE PRfE DISTRIBUTOR 

ZESC-2 
case V37 

ZFSC-2 
case K18. 

case 
JJ.l-142 

tL'. 
t· 

* 

ZAPD 
case F14 

case F53 

ZMSC-2 
case M21 

tL'. 
ZSC-2 

case M22 
tL'. 

tL'..A 

A· 
A. 

MODEL 
NO. 

ZESC-2-i1 

ZFSC-2-1 
ZFSC-2-1-75 
ZFSC-2-1W 
ZFSC-2-2 
ZFSC-2 .... 
ZFSC-2-5 
ZFSC-2-6 
ZFSC-2-6-75 
ZFSC-2-11 
ZFSC-2-2500 

ZFSC-2-9G 
ZFSC-2-1OG 

ZAPD-1 
ZAPD-2 
ZAPD-4 
ZAPD-21 

ZMSC-2-1 
ZMSC-2-1W 
ZMSC-2-2 

ZSC-2-1 
ZSC-2-1W 
ZSC-2-2 
Z5C-2-2-75 
ZSC-2-4 
ZSC-2375 
ZSC-2-1-75 

RANGE 
MHz 

fL-fU 

10-2000 

5-500 
0.25-300 

1-750 
10-1000 
0.2-1000 
10-1500 
0.002-<50 
0.004-<50 
10-2000 
10-2500 
GHz 

3.5-9.0 
2.0-10.0 

GHz 
0.5-1.0 
1.0-2.0 
2.0-4.2 
0.5-2.0 
MHz 

0.1-.400 
1-650 

0.002-<50 

0.1-400 
1-650 

0.002-<50 
0.002-<50 
10-1000 
55-85 

0.25-300 

dB 

L M U 
Typ. Min. Typ. Min. Typ. Min. 

19 10 18 13 20 11 

30 25 28 20 25 20 
20 15 30 25 20 20 
30 20 28 20 25 20 
30 20 25 20 23 18 
20 15 25 20 23 18 
25 15 30 20 25 18 
27 20 30 20 27 20 
3020 35 20 25 20 
14 10 16 14 20 15 
16 11 17 14 17 14 
It Ut 

18 12 20 12 
15 9 20 12 

25 19 25 19 25 19 
25 19 25 19 25 19 
25 19 25 19 25 19 
25 18 - - 25 18 

20 15 25 20 25 20 
25 20 35 20 25 20 
27 20 30 20 27 20 

20 15 25 20 25 20 
25 20 35 25 25 20 
25 20 30 20 27 20 
25 20 30 20 27 20 
25 20 35 20 25 20 
35 25 35 25 35 25 
20 15 30 20 20 15 

Above 3dB UNB~ F 
Degrees A 

c L 
T 0 

L M U L M U L M U QIy. 
0 C 
R A 

Typ. Max. Typ. Max. Typ. Max. Max. Max. Max. ~x.Max.Max. (1-91 Y L 

0.5 0.9 0.5 1.0 0.6 1.2 1 3 6 0.2 0.3 0.5 71.95 • 
0.20.5 0.3 0.6 0.6 0.8 2.0 4.0 4.0 .15 .15 0.3 44.95 • 0.40.75 0.4 0.75 0.4 1.0 2.0 3.0 5.0 .15 0.2 0.3 45.95 • 0.20.5 0.4 0.8 0.8 1.0 2.0 4.0 4.0 .15 .15 0.3 48.95 • 
0.20.5 0.5 1.0 0.9 1.2 2.0 4.0 4.0 .15 .15 0.3 51.95 • 0.20.5 0.5 1.0 0.9 1.2 2.0 4.0 4.0 .15 .15 0.3 55.95 • 0.25 0.6 0.5 1.0 0.8 1.5 5.0 8.0 10.0 .15 0.2 0.5 59.95 • 
0.3 0.6 0.3 0.6 0.6 1.0 2.0 3.0 4.0 .15 0.2 0.3 49.95 • 0.5 0.8 0.4 0.8 0.7 1.0 1.0 2.0 3.0 .15 0.2 0.3 51.95 • 1.2 1.5 1.2 1.5 1.0 2.2 1 2 4 0.2 0.3 0.5 64.95 • 0.5 0.8 0.6 1.4 0.8 1.5 1 4 8 0.2 0.3 0.4 74.95 • It Ut It Ut It Ut 
0.51.5 0.6 1.2 7 10 0.3 0.5 59.95 • 0.51.5 0.6 1.6 7 12 0.6 0.5 69.95 • 
0.250.6 0.25 0.6 0.250.6 - 1 - - 0.2 - 54.95 • 0.25 0.6 0.250.6 0.250.6 - 2 - - 0.2 - 54.95 • 0.4 0.8 0.4 0.8 0.4 0.8 - 6 - - 0.4 - 59.95 • 0.250.8 - - 0.25 1.0 - 3 - - 0.2 - 59.95 • 
0.2 0.5 0.4 0.75 0.6 1.0 2.0 3.0 4.0 .15 0.2 0.3 49.95 • 0.3 0.5 0.5 0.8 0.7 1.0 2.0 3.0 4.0 .15 0.2 0.3 54.95 • 0.3 0.6 0.3 0.6 0.6 1.0 2.0 3.0 4.0 .15 .25 0.3 59.95 • 
0.2 0.5 0.4 0.75 0.6 1.0 2.0 3.0 4.0 .15 0.2 0.3 47.95 • 0.3 0.5 0.5 0.8 0.7 1.0 2.0 3.0 4.0 .15 0.2 0.3 49.95 • 0.3 0.6 0.3 0.6 0.6 1.0 2.0 3.0 4.0 .15 .25 0.3 52.95 • 0.3 0.6 0.3 0.6 0.6 1.0 2.0 3.0 4.0 .15 .25 0.3 53.95 • 
0.2 0.5 0.5 0.8 0.7 1.3 2.0 4.0 6.0 .15 0.2 0.3 52.95 • 0.3 0.5 0.3 0.5 0.3 0.5 - 1.0 - - 0.1 - 52.95 • 0.4 0.75 0.4 0.75 0.4 1.0 2.0 3.0 5.0 .15 0.2 0.3 49.95 • 

L=low range (fL to 10 fL) 
L1=FL - 6GHZ 

M=mid range (10 fL to fu/2) 
U1=6GHZ - Fu 

U=upper range (fu/2 to fu) 

NOTES: 
• Denotes 75 ohm models. 75 ohm BNC connections are 

standard 
t Available only with SMA connector 
6. Isolation specified to 0.004 MHz. 
.to Available only with BNC connectors . 
• 1 dB compression derates approximately 13 dB from low 

range to mid range 
1. For Quality Control procedures. see Table of Contents. 
2. For environmental speCifications. see Table of Contents. 
3. Absolute Maximum Ratings. Matched power rating ZAPD 

10W. ali other models 1W. Internal load dissipation 0.125W. * Available only with SMA connectors. 

pin and coaxial connections 
see case style outline drawing 
Series Sum Port Port 1 Port 2 
LPS 1 4 5 
PSC-2 1 5 6 
MSC-2 1 5 6 
SCP-2-1 1 5 6 
TSC':'2 1 2 4 
ZFSC-2 3 1 2 
ZAPD 3 1 2 
ZMSC-2 2 1 3 
ZSC-2 2 1 3 
ZESC-2 3 1 2 

Case Ground 
2.3.6.7.B 
2.3.4.7.8 
2.3.4.7.8 
2.3.4.7.8 

3 

4. For connector types and case mounting options. see case 
style outline drawing . 

5. Prices and specifications subject to change without notice. 

MIL-P-23971/15, NSN GUIDE 
MCl NO. NSN 

MSC-2-1 
PSC-2-1 
PSG-2-1W 
PSC-2-2 
PSC-2-4 
ZAPD-2 (SMA) 
ZAPD-4 
ZFSC-2-1 
ZFSC-2-1W (SMA) 
ZFSC-2-2A 
ZFSC-2-4A 
ZMSC-2-1W 
ZSC-2-1-BNC 
ZSC-2-1B 
ZSC-2-1-8-TNC 
ZSC-2-1-75B 
ZSC-2-2-75B 

6625-01-124-8595 
5B20-Q0-548-0739 
5895-01-190-7701 
5B25-0Hl44-8944 
6625-01-230--0492 
5985-01-229-7431 
6625-01-173-1887 
6625-01-139-3499 
6625-01-200-5094 
6625-02-079-7021 
5825-01-226-7956 
5895-01-127-0232 
5895-01-036-6254 
582(H)()-27D-3055 
5820-01-109-3706 
5821-01-136-8182 
5915-01-012-8162 

• units are not QPL listed 

Mll-P-23971/15' 

02 
01 

In Stock ... lmmedate Delivery 
EEM 1991 For manufacturers' sales offices, see yellow pages 
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. 3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 

Power Splitter/Combiners 
2 WAY-90° . 
0.42 MHz to 4.2 GHz 
case style selection 
outline drawings. see Table of 

PSCQ-2 SCPQ ZAPDQ ZMSCQ-2 

3450 

ZSCQ-2 

ISOLATION INSERTION LOSS. dB PHASE AMPLITUDE PR~CE DISTRIBUTOR 

PSCQ-2 
case A01 

case F14 

ZMSCQ-2 CO$8; 
ZSCQ-2 
case M22 

33 

A·1784 

dB ~CouQled UNBALANCE 
less 3 dB 

FREQ. 
MODEL RANGE Degrees 

NO. MHz Typ. Min. Typ. Max. Max. 
PSCQ-2-0.455 0:42-0.51 30 25 0.1 0.5 3.0 
PSCQ-2-1.25 1.13-1.38 29 25 0.4 0.7 3.0 
PSCQ-2-4.5 1.4-1.7 29 25 0.4 0.7 3.0 
PSCQ-2-3.4 3.0-3.8 30 25 0.4 0.7 3.8 
PSCQ-2 .... 0 3.5-4.5 36 25 0.4 0.7 3.0 
PSCQ-2-U 5.8-7.0 30 25 0.4 0.7 3.0 
PSCQ-2-7.5 7.0-8.0 35 25 0.4 0.7 3.0 
PSCQ-2-40.5 9.0-11.0 25 20 0.4 0.7 3.0 

PSCQ-2-43 12-14 29 25 0.4 0.7 3.0 
PSCQ-2-44 12-16 30 25 0.3 0.6 3.0 
PSCQ-2-17.5 16-19 28 25 0.6 0.7 3.0 
PSCQ-Z-21.4 20-23 30 25 0.4 0.7 3.0 
PSCQ-Z-Z6 14-30 25 20 0.4 0.7 3.0 
PSCQ-Z-40 23-40 21 18 0.3 0.7 3.0 
PSCQ-Z-50 25-50 30 20 0.3 0.7 3.0 
PSCQ-2-70 40-70 30 20 0.3 0.7 3.0 
PSCQ-2-70N 66-74 22 19 0.2 0.5 0.8 

PSCQ-Z-90 55-90 30 20 0.3 0.7 3.0 
PSCQ-2-120 50-120 25 18 0.3 0.7 3.0 
PSCQ-Z-160 100-160 24 19 0.3 0.7 3.0 
PSCQ-2-180 120-180 23 15 0.3 0.7 4.0 
PSCQ-Z-Z50 150-250 30 22 0.4 0.8 4.0 
PSCQ-Z-300 220-300 27 20 0.3 0.7 3.0 
PSCQ-2-400 250-400 23 16 0.5 0.9 4.0 
PSCQ-2-450 350-450 23 16 0.5 0.9 5.0 
PSCQ-2-550 450-550 19. 15 0.4 0.7 5.0 

SCPQ-Z1.4 20-23 32 25 0.15 0.5 2.5 
SCPQ-90 55-90 26 20 0.2 0.7 3.0 
SCPQ-180 120-180 20 16 0.3 0.7 3.0 
SCPQ-400 25D-4OO 20 16 0.3 0.7 3.0 

ZAPOQ-2 1000-2000 22 16 0.4 1.4 6.0 
ZAPOQ-4 2OOD-42OO 22 16 0.4 0.9 8.0 

ZMSCQ-Z-Z1.4 20-23 30 25 0.4 0.7 3.0 
ZMSCQ-Z-50 25-50 30 20 0.3 0.7 3.0 
ZMSCQ-Z-90 55-90 30 20 0.3 0.7 3.0 
ZMSCQ-2-1Z0 50-120 25 18 0.3 0.7 3.0 
ZMSCQ-Z-180 120-180 23 15 0.3 0.7 4.0 

ZSCQ-Z-50 25-50 30 20 0.3 0.7 3.0 
ZSCQ-Z-90 55-90 30 20 0.3 0.7 3.0 
ZSCQ-Z-180 120-180 23 15 0.3 0.7 4.0 
Models available at frequencies other fhan shown in chart above. Please consult factory. 

NOTES: pin connections 
1. For quality control procedUres and reliability. 

see Table of Contents. 
see case style outline drawing 

UNBALANCE 

dB QIy. 
Max. (1-9) 

1.2 25.95 
1.2 14.95 
1.2 14.95 
1.2 19.95 
1.5 14:95 
1.2 14.95 
1.2 14.95 
1.2 14.95 

1.2 14.95 
1.8 19.95 
1.6 14.95 
1.2 14.95 
1.5 23.95 
1.5 19.95 
1.5 23.95 
1.5 23.95 
0.25 23.95 

1.2 23.95 
1.5 23.95 
1.5 23.95 
1.2 23.95 
1.5 23.95 
1.3 23.95 
1.5 23.95 
1.5 23.95 
1.5 23.95 

1.0 13.95 
1.2 13.95 
1.2 13.95 
1.2 14.95 

0.8 79.95 
1.0 79.95 

1.2 61.95 
1.5 61.95 
1.2 61.95 
1.5 61.95 
1.2 61.95 

1.5 54.95 
1.2 54.95 
1.2 54.95 

Case 2. For environmental specifications see section 1. 
3. Absolute Maximum Ratings. Series Sum Port Port 1 Port 2 .Ground 

Matched power rating ZAPDQ (1OW). 
all other models (1W). 
Internal load dissipation (0. 125W). see section 1. 

4. For connector types and case mounting options. 
. see case style outline drawings. 
5. Prices and specifications subject to change 

without notice. 

NSN GUIDE 
MCl NO. 
PSCQ-2-180 5945-01-186-4456 
PSCQ-2-90 6625-01-160-0151 

PSCQ-2 
PSCJ-2 
SCPQ 
ZAPDQ 

ZMSCQ-2 
ZSCQ-2 
ZFSCJ-2 
ZMSCJ-2 
ZSCJ-2 
ZAPOJ-2 

1 2 5 3.4.7.8 
1 5 6 2.3.407.8 
1 2 5 3.407.8 
3 1 2 -
2 1 3 -
2 1 3 -
3 1 2 -
2 1 3 -
2 1 3 -
3 1 2 -

F 
A 
c L 
T 0 
0 C 
R A 
y L 

• • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • • • • 
• • • • • • • • 
• • 
• • • • • 
• • • 

Terminate 
50 ohms 

6 
-
6 
-
-
-
-
-
-
-

t:JMini-Circuits P.O. BOX 350166. Brooklyn. New York 11235-0003 (718) 934-4500 
FAX (718) 332-4661 TREX 6852844 or 620156 

For manufacturers' sales offices, see yellow pages EEM 1991 



3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT ·3450 

50 ohms and 75 ohms t:JMini-Circuits 

PSCJ-2 

PSCJ-2 
case A01 • 

• 
ZFSCJ-2 
case K18 '. 

ZMSCJ-2 
case M21 • 

ZSCJ-2 
caseM22. 

ZAPDJ-2 
case F14 

PMT 

2 WAY-180° 
10 kHz to 2000 MHz 

ZFSCJ-2 ZAPDJ-2 ZMSCJ-2 

FREQ. PHASE 
RANGE ISOLATION INSERTION LOSS, dB UNBALANCE 

MHz dB Above3dB Degrees 

MODEL L M U L M U L M U 
NO. fL-fu Typ. Min. Typ. Min. Typ. Min. Typ. Max. Typ. Max. Typ. Max. Max. Max. Max. 

PSCJ-2-1 1-200 3530 35 25 30 23 .75 1.0 0.5 0.8 .75 1.2 2.0 2.5 4.0 
PSCJ-2-2 0.01-20 35 25 30 25 25 18 0.3 0.8 0.2 0.5 0.3 0.6 1.0 2.0 2.5 
PSCJ-2-1-75 1-200 35 30 31 25 26 20 0.6 1.2 0.8 1.2 1.2 1.6 2.0 4.0 6.0 

ZFSCJ-2-1 1-500 30 20 33 25 30 18 1.0 1.5 1.0 1.5 1.0 1.5 2.0 4.0 6.0 
ZFSCJ-2-2 0.01-20 35 25 30 25 25 18 '0.3 0.8 0.2 0.5 0.3 0.6 1.0 2.0 2.5 
ZFSCJ-2-3 5-300 30 20 33 25 30 18 1.0 1.5 1.0 1.5 1.0 1.5 2.0 4.0 6.0 
ZFSCJ-2-4 50-1000 3020 - - 25 18 1.2 1.9 - - 1.6 2.4 6.0 - 7.0 

ZMSCJ-2-1 1-200 3530 35 25 30 23 .75 1.0 0.6 0.8 .75 1.2 2.0 2.5 4.0 
ZMSCJ-2-2 0.01-20 35 25 30 25 25 18 0.3 0.8 0.2 0.5 0.3 0.6 1.0 2.0 2.5 

ZSCJ-2-1 1-200 3530 35 25 30 23 .75 1.0 0.6 0.8 .75 1.2 2.0 2.5 4.0 
ZSCJ-2-2 0.01-20 35 25 30 25 25 18 0.3 0.8 0.2 0.5 0.3 0.6 1.0 2.0 2.5 

ZAPDJ-2 1000-200( - - 22 18 - - 1.3 1.8 1.3 1.8 1.3 1.8 6 6 6 

L = low range (fL to 10 fd M = mid range (10 fL to fu/2) 
• 1 dB compression derates approximately 13 dB from low range to mid range 
• Denotes 75 ohm models. 
, Available only with SMA connectors. 

2WAy-oo/180° 
5to 200 MHz 

PMT 

FREQ. ISOLATION1 INSERTION LOSS. dB2 PHASE 
RANGE dB Above3dB UNBALANCE 

MHz Degrees 

MODEL L M U L M U L M U 
NO. fL-fU Typ. Min. Typ. Min. Typ. Min. Typ. Max. Typ. Max. Typ. Max. Max. Max. Max. 

PMT-1 5-200 22 20 24 20 24 18 0.8 1.0 0.9 1.1 1.0 1.5 2 4 8 

ZSCJ-2 

AMPLITUDE DISTRIBUTOR 
UNBALANCE PR!CE 

dB F 
A 
c L 
T 0 

L M U QIy. 
0 C 
R A 

Max. Max. Max. (1-9) y L 
.15 .15 0.3 23.95 • • 
0.1 0.1 0.2 34.95 • • 
.15 0 .. 2 0.5 23.95 • • 
.15 0.2 0.5 59.95 • 
0.1 0.1 0.2 57.95 • .15 0.2 0.5 49.95 • 
0.6 - 0.6 69.95 • 
.15 .15 0.3 57.95 • 
0.1 0.1 0.2 67.95 • 
.15 .15 0.3 51.95 • 0.1 0.1 0.2 59.95 • 
0.8 0.8 0.8 71.95 • 

U = upper range (fu/2 to fu) 

AMPLITUDE 
UNBALANCE3 

PRICE DISTRIBUTOR 

dB F 
A 
c L 
T 0 

L M U QIy. 
0 C 
R A 

Max. Max. Max. (1-9) y L 

0.1 0.2 0.5 23.95 • • 
case A01 • PMT-1-75 5-200 22 18 22 18 22 18 1.0 1.3 1.0 1.4 1.0 1.5 2 4 8 0.1 0.2 0.5 23.95 • I • 

EEM 1991 

L = low range (fL to 10 fd M = mid range (10 fL to fu/2) U = upper range (fu/2 to fu) 

pin connections 
NOTES: 1 

S~J 
1. 5-J ports. typical isolation is 40 dB. 
2. For In-phase ports. typo Insertion loss is 0.2 dB. 
3. Input S or J ports. output ports 1 and 2. 

2 

In Stock .. . Immediate Delivery 
For manufacturers' sales offices, see yellow pages 

SPORT 
J PORT 
1 PORT 
2 PORT 

case ground 

1 
4 
2 
3 

5.6.7.8 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 

Power SplitterjCombiners 
,3 WAY-Do . . 
10 kHz to 4.2 GHz 

case style selection 
outline drawings see Table of Contents 

PSC-3 SCP-3 ZFSC-3 

PSC-3. 
case 1 

•• • • 

SCP 
case VYl0l 

ZFSC-3 
case J17 

ZA3PD 
case CC51 

ZMSC-3 
case P26 •• 

ZSC-3 
case P25 •• 

• •• 

MODEL 
NO. 

PSC-3-1 
PSC-3-1A 
PSC-3-1W 
PSC-3-2 
PSC-3-1-75 
PSC-3-1-75-2 
PSC-3-13 
PSC-3-13-39 

SCP-3-1 

ZFSC-3-1 
ZFSC-3-1W 
ZFSC-3-13 
ZFSC-3-4 

ZA3PD-1 
ZA3PD-1.5 
ZA3PD-2 
ZA3PD-4 

ZMSC-3-1 
ZMSC-3-2 

Z5C-3-1 
Z5C-3-2 
ZSC-3-1-75 
ZSC-3-2-75 

FREQ. 
RANGE 

MHz 

fL-fU 
1-200 
1-300 
5-500 

0.01-30 
1-200 
10-300 
1-200 
0.5-50 

1-300 

1-500 
2-750 
1-200 

1-1000 
GHz 

0.5-1.0 
0.75-1.5 

1-2 
2-4.2 

MHz 
1-200 

0.01-30 

1-200 
0.01-30 
1-200 

0.02-20 

ISOLATION 
dB 

L M U 
Typ. Min. Typ. Min. Typ. Min. 

4530 '1030 40 25 
38 30 33 23 ~ 22 
2520 31 15 25 15 
35 30 '1025 30 25 
35 23 35 25 35 25 
28 20 25 20 28 20 
4535 4530 37 30 
47 33 4635 40 33 

30 25 25 20 20 15 

30 20 30 20 25 18 
30 20 30 20 25 18 
45 30 48 35 37 30 
35 20 20 18 20 17 

20 14 20 14 20 14 
20 14 20 14 20 14 
20 15 20 15 20 15 
18 14 18 14 18 14 

45 35 40 25 40 25 
35 30 '10 25 30 25 

45 30 '10 25 40 25 
35 30 '10 25 30 25 
35 30 35 25 35 25 
35 30 35 25 30 20 

ZA3PD 

ZMSC-3 

INSERTION LOSS, dB PHASE AMPLITUDE 
Above4.8dB UNBALANCE UNBALANCE 

Degrees dB 

L M U L M U L M U 
Typ. Max. Typ. Max. Typ. Max. Max. Max. Max. Max. Max. Max. 

0.6 1.0 0.4 0.7 0.6 1.0 1.0 2.0 4.0 .15 0.2 0.3 
0.2 0.5 0.2 0.7 0.6 1.5 1.0 3.0 5.0 0.2 0.3 0.6 
0.4 0.8 0.4 1.4 0.8 1.4 6.0 14 . . 20. 0.1 0.3 0.6 
.25 .45 0.15 0.45 .45 .75 1.0 2.0 4.0 0.2 0.3 0.4 
0.6 1.0 0.3 0.7 0.6 1.0 2.0 3.0 4.0 .15 0.2 0.3 
0.2 0.4 0.3 0.5 0.4 0.7 2.0 3.0 4.0 .15 0.2 0.3 
.25 0.5 .35 0.6 .35 0.6 1.0 3.0 4.0 0.1 0.2 0.2 
.15 0.4 .15 0.4 .15 0.4 1.0 1.0 2.0 0.1 0.1 0.1 

0.3 0.6 0.4 0.8 0.7 1.5 1.0 2.0 4.0 0.1 0.15 0.5 

0.4 .75 0.5 0.9 0.8 1.2 2.0 3.0 4.0 0.2 0.3 0.4 
0.4 .75 0.5 1.0 1.0 1.6 3.0 5.0 7.0 0.2 0.3 0.5 
.25 0.5 .35 0.6 .35 0.6 1.0 3.0 5.0 0.1 0.2 0.2 
0.2 0.5 0.7 1.4 1.0 2.0 3.0 6.0 10. 0.2 0.4 0.9 

0.3 0.6 0.3 0.6 0.3 0.6 - - - 0.4 0.4 0.4 
0.3 0.7 0.3 0.7 0.3 0.7 - - - 0.4 0.4 0.4 
0.3 0.6 0.3 0.6 0.3 0.6 - - - 0.3 0.3 0.3 
0.7 1.0 0.7 1.0 0.7 1.0 - - - 0.9 0.9 0.9 

0.3 0.5 0.4 0.7 0.6 1.0 1.0 2.0 4.0 .15 0.2 0.3 
.25 .45 0.15 0.45 .45 .75 1.0 2.0 4.0 0.2 0.3 0.4 

0.3 0.5 0.4 0.7 0.6 1.0 1.0 2.0 4.0 .15 0.2 0.3 
.25 .45 0.15 0.45 .45 .75 1.0 2.0 4.0 0.2 0.3 0.4 
0.6 1.0 0.4 0.7 0.6 1.0 2.0 3.0 4.0 .15 0.2 0.3 
0.2 0.5 .25 0.6 .45 .75 2.0 3.0 4:0 0.2 0.3 0.4 

3450 

ZSC-3 

PRICE DISTRIBUTOR 
$ 

F 
A 
C L 
T 0 

Qty. 
0 C 
R A 

(1-9) y L 

23.95 • • 
26.95 • • 
35.95 • • 
35.95 • • 
23.95 • • 
27.95 • • 
~.95 • • 
~.95 • • 
16.95 • • 
51.95 • 
53.95 • 51.95 • 
59.95 • 
89.95 • 
89.95 • 
89.95 • 
89.95 • 
57.95 • 
67.95 • 
51.95 • 61.95 • 52.95 • 
62.95 • 

L = low range (fL to 10 fd M = mid range (10 fL to fu/2) U = upper range (fu/2 to fu) 
• 1 dB compression derates approximately 1~ dB from low range to mid range 
• 25 dB. -55·C to O· OV611 0.01-0.1 M-Iz. 

pin connections MIL-P-23971/15. NSN GUIDE 
see cose style outline drawing Mel NO. NSN Mll-P-2397tI1S· 

PSC-3-1 5820-01-015-6027 
Case ZFSC-3-1 6625-01-235-6873 

ZSC-3-1B 5820-01-Q08-9566 
SerIes Port 2 Port 3 Port 4 GrOllld ZSC-3-2B 5825-01-120-9320 

PSC-3 6 2. 5 3.4.7.8 PSC-4-1 5821-o1-Q65-0106 -10 
PSC-4-2 5825-0HI44-8945 

except PSC-3-1W. PSC-3-1-75-2 PSC-4-3 5825-01-105-6189 -11 
PSC-3-1W ZFSC-4-1A 5825-01-227-6681 
PSC-3-1-75-2 1 5 7 8 2.3.4.6 ZSC-4-1B 5820-00-270-3056 

ZSC-4-2B 582Q-01-120-5238 
PSC-4 4 7 8 1 2 3.5.6 ZSC-4-3B 692Q-01-038-8553 
PSC-4A 2 8 12 5 9 3.4.6.7.10 

11.13.14.15.16 • units are not QPL listed 

SCP 6 2 5 3.4.7.8 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 3450 

50 ohmsmd 75 ohms CMini-Circuits 
4WAY-Qo 

FREQ, ISOLATION INSERnON LOSS, dB PHASE AMPLITUDE PR~CE DISTRIBUTOR 
RANGE dB Above6dB UNBALANCE UNBALANCE 

MHz Degrees dB F 
A 
C L 
T 0 

MODEL L M U l M U l M U l M U QIy. 
0 C 
R A 

NO. fL-fu Typ. Min. Typ. Mil. Typ. Min. Typ. Max. Typ. Max. Typ. Max. Max. Max. Max. Max. Max. Max. (1-9) Y L 

PSC-4 PSC-4-t 0.1-200 33 20 30 20 27 20 0.4 0.6 0.5 .75 
case AOI PSC-4-tW 1--aD 29 20 27 18 25 18 0.4 0.8 0.5 1.0 

• PSC-4-t-75 1-200 30 20 25 20 25 20 0.4 0.7 0.5 0.9 
PSC-4-3 0.25-250 33 20 30 20 27 20 0.4 0.7 0.5 .75 
PSC-4-5 1-800 29 20 24 18 25 17 0.4 0.8 0.6 1.5 

• 
PSC-4A 

PSC-4-6 0.01--.110 35 18 32 25 25 18 0.4 0.8 0.3 0.5 

PSC-4A-4 
case C07. PSC-4A-475 

ZBSC-4 
case UU102 

ZFSC-4 
case G15 

• * .. 
• 

ZMSC-4 
caseN24+ 

ZSC-4 
case N27. 

+ 
• 

ZA4PD 
case DD52 

ZB4PD 
case EE54 

Z85C-4t3 

ZFSC-4-1 
ZFSC-4-1W 
ZFSC-4-3 
ZFSC-4375 
ZFSC-4-2-75-1 
ZFSC-4-175 

ZMSC-4-1 
ZMSC-4-2 
ZMSC-4-3 

ZSC-4-1 
ZSC-4-t-75 
ZSC-4-2 
ZSC-4-3 
ZSC-4-3-75 

ZA4PD-2 
ZA4PD-4 

ZB4PD-42 
ZB4PD-4 

10-1000 25 20 
1Q-800 30 20 

1Q-800 26 20 

1-1000 25 20 
10-500 23 20 
10-300 32 28 
50-90 34 30 

200-800 25 20 
10-1000 35 25 

0.1-200 33 20 
0.002-20 30 20 
0.25-250 33 20 

0.1-200 33 20 
1-200 30 20 

0.002-20 30 20 
0.25-250 33 20 
0.25-250 28 20 

GHz 
1-2 25 16 

2-4.2 25 16 

1.7-4.2 23 16 
3.7-4.2 24 15 

21 15 18 15 0.5 0.8 0.8 1.8 
33 20 25 18 0.4 0.7 0.6 0.9 

18 15 18 15 0.6 1.0 1.0 1.5 

23 18 20 15 0.4 1.2 0.6 1.5 
23 20 23 20 0.6 1.5 0.6 1.5 
38 30 38 30 0.5 0.8 0.6 0.9 
34 30 34 30 0.3 0.8 0.3 0.8 
- - 25 20 0.8 1.6 - -
38 20 22 18 0.5 0.8 0.6 1.2 

30 20 27 20 0.4 0.6 0.5 .75 
33 25 33 25 .45 .75 0.3 0.5 
30 20 27 20 0.4 0.7 0.5 .75 

30 20 27 20 0.4 0.6 0.5 .75 
25 20 25 20 0.4 0.7 0.5 0.8 
33 25 33 25 .45 .75 0.3 0.5 
30 20 27 20 0.4 0.7 0.5 .75 
30 20 27 20 0.4 0.8 0.3 0.7 

25 16 25 16 0.3 1.0 0.3 1.0 
25 16 25 16 0.5 1.0 0.3 1.0 

23 16 23 16 0.5 1.4 0.5 1.4 
24 15 24 15 0.6 1.1 0.6 1.1 

L=low range (fL to 10 fJ 
*L=low range (fL to ft!2) 

NOTES: 

M=mid range (10 fL to fu/2) 
U=upper range (fu/2 to fu) 

• Denotes 75 ohm models. 75 ohm BNe connectors are standard. 
• Model PSC-3-1 manufactured under license protected by pat

ent 3.428.920. 
.... On Model ZFSC-4-2-75-1. up to 15V and 15mA DC may be 

passed from input to all outputs. 
• 1 dBcompresslonderatesapproxlmately 13 dB from low range 

to midrange 
1. For quality control procedures. see Table of Contents. 
2. For environment specifications. see Table of Contents. 

0.7 1.0 4.0 6.0 8.0 .15 .20 .25 35.95 
0.8 1.5 1.0 3.0 5.0 0.2 0.3 0.5 38.95 
0.7 1.2 4.0 6.0 10.0 .15 .20 0.3 32.95 
0.7 1.2 4.0 6.0 8.0 .15 .20 .25 31.95 
1.3 2.5 1.0 4.0 5.0 0.2 0.5 0.6 45.45 
0.5 1.0 2.0 2.0 2.0 .10 .15 .20 36.95 

1.5 2.5 4.0 16.0 20.0 0.2 0.5 0.7 64.95 
1.2 1.6 - - - 0.2 0.4 0.8 64.95 

1.6 2.0 4.0 8.0 8.0 0.2 0.4 0.6 99.95 

1.6 2.5 4.0 8.0 8.0 0.2 0.4 0.7 89.95 
0.6 1.5 4.0 8.0 8.0 0.2 0.3 0.4 84.95 
0.9 1.2 4.0 6.0 8.0 0.1 0.1 0.2 78.95 
0.3 0.8 4.0 6.0 8.0 0.15 0.15 0.15 89.95 
1.0 1.6 4.0 16.0 20.0 0.2 - 0.4 84.95 
0.9 2.0 ~ -' - 0.2 0.3 0.6 89.95 

0.7 1.0 1.0 2.0 3.0 .15 .20 .25 66.95 
0.7 1.0 4.0 6.0 8.0 .15 .20 .25 76.95 
0.7 1.2 4.0 6.0 10.0 .15 .20 .25 64.95 

0.7 1.0 4.0 6.0 8.0 .15 .20 .25 59.95 
0.7 1.2 0.4 6.0 10.0 .15 .20 0.3 59.95 
0.7 1.0 4.0 6.0 8.0 .15 .20 .25 74.95 
0.7 1.2 4.0 6.0 10.0 .15 .20 .25 56.95 
0.5 1.0 1.0 2.0 3.0 .15 .20 .25 56.95 

0.3 1.0 - 6.0 - 0.7 0.7 0.7 89.95 
0.3 1.0 - 16.0 - 0.8 0.8 0.8 89.95 

0.5 1.4 8.0 0.8 0.8 0.8 99.95 
0.6 1.1 - 8.0 - 0.8 0.8 0.8 94.95 

3. Absolute Maximum Ratings: 
Matched power rating ZA3PD. ZA4PD. ZB4PD (1OW). 
PSC-4-5 & PSC-4-1W (O.5W). 
All other models (1W) Internal load dissipation . 

• • • • • • 
• • 

• 
• • 
• • • • 
• • • 
• • • • • 

• • 
• • 

All 3-way models (O.375W). AII4-way models (O.25W). 
4. For connector types and case mounting options; 

see case style outline drawing. 

• • • • • • 
• • 

5. Prices and specifications subject to change without notice. 
6. All 3-way power dividers with exception of ZA3PD are licensed 

under U.S. Patent 3.428.920; reissued as RE 27.m. 
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3450 

PSC-5 
case C07. 

ZFSC-5 
case G15 

PSC-6 
case C07 • 

ZBSC-6 
caseWl02 

ZFSC-6 
caseQ28 • 

MICROWAVE COMPONENTS. SYSTEMS. 8. EQUIPMENT 

Power Splitter jCombiners 
5WAY-Qo 
1 MHz to 300 MHz 

case style selection 
outline drawings see Table of Contents 

PSC-5 

FREQ ISOLATION INSERTION LOSS, dB PHASE AMPLITUDE PRfE DISTRIBUTOR 
RANGE dB Above7.0dB UNBALANCE UNBALANCE 
. MHz Degrees dB F 

A 
C L 
T 0 

MODEL L M U L M U L M U L M U Qty. 
0 c 
R A 

NO. fL-fU Typ. MIn.' Typ. Min. Typ. Min. Typ. Max. Typ. Max. Typ.Max. Max. Max. Max. Max. Max. Max. (1-9) y L 

PSC-S-1 1-300 25 20 23 18 20 17 0.2 0.5 0.6 1.0 1.5 2.0 2.0 4.0 8.0 0.2 0.3 0.6 64.45 • • PSC-S-1-7S 1-300 3520 30 18 25 17 0.4 0.6 0.6 0.9 0.9 1.3 2.0 4.0 8.0 0.2 0.3 0.6 64.45 • • 
ZFSC-S-1 1-300 25 20 23 18 20 17 0.2 0.5 0.6 1.0 1.5 2.0 2.0 4.0 8.0 0.2 0.3 0.6 99.95 • 
L = low range (fL to 10 fL) M = mid range (10 fL to fu/2) u = upper range (fu/2 to fu) 

6WAY-QO 
1 MHz to 500 MHz 

PSC-6 ZSSC-6 

FREQ. ISOLATION INSERTION LOS~ dB PHASE AMPLITUDE PRfE DISTRIBUTOR 
RANGE dB Above 7.8d UNBALANCE UNBALANCE 

F MHz Degrees dB 
A 
C L 
T 0 

MODEL L M U L M U L M U L M U Qty. 
0 C 
R A 

NO. fL-fU Typ. Min. Typ. Min. Typ. Min. Typ. Max. Typ. Max. Typ. Max. Max. Max. Max. Max. Max. Max. (1-9) y' L 
PSC-6-1 1-175 30 24 26 18 26 18 0.5 0.8 0.7' 1.0 1.0 1.5 4.0 6.0 12.0 0.2 0.4 0.8 74.95 • • 
PSC-6-1-7S 1-300 35 25 30 23 25 18 0.4 0.9 0.6 1.1 0.6 1.3 2.0 4.0 8.0 0.2 0.3 0.6 78.95 • • 
ZBSC-611 10-200 28 22 2620 23 20 0.5 0.8 0.7 1.0 0.9 1.2 4.0 5.0 6.0 0.2 0.3 0.5 114.95 • 
ZBSC-615 1-500 30 25 26 18 24 18 0.5 0.8 0.7 1.2 1.0 2.2 4.0 5.0 20 0.2 0.4 1.2 119.95 • 
2FSC-6-1 1-175 27 22 2620 26 20 0.75 1.0 0.75 1.2 0.8 1.2 2.0 6.0 12.0 0.2 OA 0.6 99.95 • 
2FSC-6-1-75 1-200 30 25 3022 20 18 0.75 1.0 0.75 1.0 0.9 1.2 2.0 6.0 12.0 0.2. 0.4 0.6 102.95 • 
2FSC-6-110 1-500 35 25 2620 25 20 0.5 0.8 0.6 1.1 1.0 1.7 2.0 6.0 12.0 0.3 0.3 0.8 109.95 • 
L = low range (fL to 10 fL) M = mid range (10 fL to fu/2) U = upper range (fu/2 to fu) 

pin connections 
see case style outline drawing 

Case 
Series Sum Port Port 1 Port 2 Port 3 Port 4 Port 5 Port 6 Ground Not Used 

PSC-5 1 4 8 12 16 15 - 2,5,7,11.13,14 3,6,9,10 
PSC-6 1 3 4 8 12 16 15 2,5,7,11,13,14 6,9,10 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 3450 

50 ohms and 75 ohms t:JMini-Circuits 
aWAY-Do 
10 KHz to 4,2 GHz 

• psc-s 

PSC-SA 

Sum Port Port Port Port Port Port Port .Port Port Port Port Port Case Do Not 
Series Port 1 2 3 4 5 6 7 S 9 10 11 12 Ground Use 

PSC-S 2 1 5 9 13 16 12 8 4 - - - - 3,6.7.14.15 10-11 
*PSC-SA 29 7 16 31 24 9 2 26 17 - - - - All other pins -
PSC-10-1 29 7 16 31 24 9 2 26 17 4 5 - - All other pins 15 

* *PSC-12-1 5 7 8 1 2 31 32 25 26 22 30 19 27 All other pins 11.14.21 
'Pi!\s 4. 5 and 15 must be grounded externaly for PSC-8A-4. Pin 15 must be grounded externally for PSC-8A4-75. 

"Pln 4 must be grounded externally. 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 

Power Splitter ICo 
1DWAY-Do 
0.5 to 150 MHz 

case style selection 
outline drawings see Table of Contents 

PSC-10 

MODEL 
NO, 

PSC-10 PSC-1o-1 
case E10 

FREQ. 
RANGE 

MHz 

IL-1U 
1-150 

ISOLATION 
dB 

L M U 
Typ. Min. Typ. Min. Typ. Min. 

36 23 27 23 23 18 

ZFSC-10 

PHASE 
UNBALANCE 

Degrees 

L M U L M U 
Typ. Max. Typ. Max. Typ. Max. Max. Max. Max. 

0.3 0.6 0.40.8 1.0 1.3 1 4 10 

AMPLITUDE 
UNBALANCE 

dB 

L M U 
Max. Max. Max. 

0.1 0.2 0.3 

ZFSC-10 ZFSC-10-1 
case RR93 

0.5-100 28 20 30 24 27 20 0.5 0.8 0.4 1.0 0.8 1.5 2 6 10 0.2 0.3 0.4 119.95 

L=low range (fL to 10 fL) 

12 WAY-Do 
1 MHz to SOD MHz 

FREQ, 
RANGE 

MHz 

L M 

M=mid range (1OfL to fu/2) 

U 

PSC-12 

INSERTION LOSS", dB 
Above i0.8dD 

L M U 

U=upper range (fu/2 to fu) 

ZFSC-12 

PHASE AMPLITUDE 
UNBALANCE UNBALANCE 

Degrees dB 

L M U L M U MODEL 
NO. Typ. Min. Typ. MIn. Typ. MIn. Typ. Max. Typ. Max. Typ. Max. Max. Max. Max. Max. Max. Max. 

PSC-12 PSC-12-1 
case E10 

1-200 35 30 27 20 21 18 0.5 0.8 0.8 1.2 1.0 1.4 1 4 6 0.2 0.4 0.7 

Qty. 
(1-9) 
88.95 

i 
• 

F 
A 
C 
T 
0 
R 
y 

• 
ZFSC-12 ZFSC-12-1 1-200 3025 3520 28 20 0.8 1.2 1.1 1.4 1.3 1.6 4.0 8.0 16.0 0.1 0.2 0.3 174.95 • 

case R67 ZFSC-12-11 10-300 28 20 3325 28 20 1.1 1.3 1.1 1.5 1.5 1.8 2.0 4.0 6.0 0.2 0.3 0.4 174.95 • 
• ZF$C-12-1-75 10-200 35 27 27 20 0.5 0.8 0.8 1.3 - - - 0.25 - 0.4 179.95 • 
• ZFSC-12-t75 10-500 23 20 2420 22 18 0.9 1.2 1.0 1.3 1.2 1.6 - - - 0.4 0.5 0.8 197.95 • 

L=low range (fL to 10fL)' M=mid range ( 10fL to fu/2) U=upper range (fu/2 to fu) 

pin comections 
see case style outline drawings and table on previous page 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 

50 ohms and 75 ohms 

16WAY-QO 
10 KHz to 200 MHz 

ISOLATION 
dB 

ZFSC-16 25 18 
case 30 25 

ZFSC-1H 45 40e 
•• ZFSC-16-675 40 25 

ZFSC-16-12 0.1-200 33 20 27 20 26 

ZFSC-16 

INSERTION Lost dB 
Above 12d., 

U 
Max. Max. 

1.1 1.3 1.4 
0.7 1.1 1.3 
0.5 0.9 0.9 
0.4 0.8 1.6 

20 0.6 1.5 0.7 1.0 0.9 1.2 

L M U L M U 
Max. Max. Max. Max. Max. Max. 

1.0 3.0 5.0 0.1 0.2 0.5 • 1.0 3.0 5.0 0.1 0.2 0.4 • 
1.0 2.0 3.0 0.1 0.1 0.1 • 
1.0 3.0 5.0 0.1 0.2 0.4 • 
2.0 6.0 9.0 0.4 0.2 0.4 • 

L=low range (fL to 10 fd M=mid range (1OfL to fu/2) U=upper range (fu/2 to fu) 

NSNGUIDE 
MCLNO. 
ZFSC-16-1 

NSN 
582Q-{)1-120-9321 

24WAY-Qo 
25 KHz to 200 MHz 

ZFSC-24 

FREQ. ISOLATION 
RANGE dB 

MHz 

MODEL M 
NO. Min. Typ. Min. 

ZFSC-24 ZFSC-24-1 20 25 20 
case R31 ZFSC-24-11 33 25 22 20 

+ZFSC-24-6 30 25 39 28 

U L M 
Typ. Min. Typ.Max. Typ. Max. 

25 20 1.0 2.0 1.0 2.0 
20 17 0.9 1.7 1.0 1.8 
30 22 0.4 1.0 0.4 1.0 

ZFSC-48 ZFSC-48-1 10-300 30 25 28 20 23 20 1.0 1.5 1.8 2.2 
case HH68. ZFSC-48-1-7! 10-300 30 25 

L=lowrange(fL to 10fd 
NOTES: 

28 20 23 20 1.2 2.0 2.1 2.5 

M=mid range (1OfL to fu/2) 

• 1 dB compression derates approximately 13 dB from 
low range to mid range 

U 
Typ. Max. 

1.0 2.0 
1.3 2.2 
0.6. 1.5 

2.0 2.5 
2.3 3.0 

ZFSC--48 

AMPLITUDE 
UNBALANCE 

dB 

L M U 
Max. Max. Max. 

0.2 0.4 0.5 • 0.2 0.8 0.8 • 
0.2 0.3 0.7 • 
0.6 0.7 0.9 590.00 • 
0.6 0.7 1.0 590.00 • 

U=upper range (fu/2 to 

L 
0 
C 
A 
L 

L 
0 
C 
A 
L 

• Denotes 75 ohm models. 75 ohm BNC connectors are standard. 
• Adjacent ports 28dB 

2. Refer to Table of COntents for quality control procedures. 
environmental specifications. and absolute maximum ratings. 

1. Matched power rating. 1 watt 
Internallood dissipation. 0.87 watts. 

3. For connector types. see cose style outline drawing. 
4. Prfces and specifications subject to change without notice. 
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3450 MICROWAVE COMPONENTS" SYSTEMS, & EQUIPMENT 3450 

broadband, linear 

AMP 
case PP120 

MAN 
case AD5 

ZFL 

case Y39 

41. 

A·1792 

Low -Noise Amplifiers 
up to 50mW (+ 17dBm) output 
0.1 to 1000 MHz 

case style selection 
outline drawings see Table of Contents 

AMP MAN ZFL 

MODEL FREQUENCY GAIN. dB MAX, POWER. dBm DYNAMIC VSWR OCPOWER P~CE DISTRIBUTOR 
NO. MHz RANGE 

F 
A 

(utputj Intercept C 
T Flalness Max. 1 dB 

( InR~t I NF Pt,. dBm i Total Com~. dB 3rdOrder Volt, Current Qt~, 
IL fu Min. m Range Lw damage Typ. Typ. In Out V, mA (1. ) Y 

AMP-11-2 5-1000 14 ±1.0 ±1.0 -3.5 -3.5 +13 3.0 +13 2:1 2:1 15 12 44.95 • AMP-i5 5-1000 13 ±0.6 ±1.2 +8.0 +8.0 +13 2.8 +22 2:1 2:1 15 29 40.95 • AMP-75 5-500 19 ±0.4 ±1.0 +12.0 +12.0 +13 2.4 +28 2:1 2:1 15 29 43.95 • AMP-76 5-500 26 ±0.7 ±1.0 +13.5 +13,5 + 6 3.1 +28 2:1 2:1 15 68 78.95 • AMP-77 5-500 15 ±0.4 ±1.0 +17.0 +16.0 +13 3.3 +32 2:1 2:1 15 56 45.95 • 
MAN-iLN 0.5-500 28 ±0.5 ±1.0 +8 +8 +15 2.8 +18 1.8:1 1.8:1 12 60 19.95 • MAN-iHLNl> 10-500 10 ±0.5 ±0.8 +15 +16 ' +15 3.7 +30 1.8:1 1.8:1 12 70 19.95 • 
ZFL-500HLN 10-500 19 - ±0.4 +16 +15 3.8 +30 1.5:1 1.5:1 15 110 99.95 • ZFL-500LN 0.1-500 24 - ±0.3 +5 +5 2.9 +14 1.5:1 1.6:1 15 60 79.95 • 
ZFL-1000LN 0.1-1000 20 - ±0.5 +3 +5 2.9 +14 1.5:1 2:1 15 60 89.95 • 

Lw = Low Range (fl to fu/2) 
NOTES: 

m = mid Range (2 fL to fu/ 2) U = Upper Range (fU/ 2 to fu) 

... VSWR 1.6 maximum from 01. toO.2 MHz. 
Also available with BNC connectors. $5.00 additional 

L. case A06 
1. For quality control procedures. environmental specifications. 

see Table of Contents. 
2. Absolute Maximum Ratings. see Table of Contents. 
3. Prices and specifications subjeCt to change without notice. 
4, Maximum Operating Temperature for AMP series: -54°C-+85°C. 
5, Maximum DC Voltage: 17V for AMP series. 12,5V for MAN series. 

PIN CONFIGURATION 
SERIES MAN AMP 

RFIN 1 2 
RFOUT 8 4 
DC 5 1 
CASEGND 2.3,4,6 3 
NOT USED 7 

features 
• ideal for printed-circuit 

designs (MAN & AMP series) 
• smooth response over entire 

band, no external resonances 
• low impedance, 

less susceptible to EMI 
• easy to use, 

50 ohm nput /output 
• all models are cascadct>le 

r--IM.-n.-.C.-rcu.-ts p,O, BOX 350166. Brooklyn. New York 11235-0003 (718) 934-4500 
,....... FAX (718) 332-4661 TElEX 6852844 or 620156 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 3450 

broadband, linear CMini-Circuits 

up to 400 mW (+26 dBm) output 
800 to 2400 MHz 

TO ZEl 

MODEL FREQ. ~F.dB SAN. em MAXMJIII POWER. dBm 
NO. Mil Max. 

OUtput Input 
Fiatnesl Ic~:.) I~) It. fu Min. Max. 

TO TO-0I12LN 800-1200 1.6 20 ±1.0 + 8 +13 
case QQ 96 TO-1217LN 1200-1700 1.6 20 ±1.0 +10 +13 

To-U24LN 1700-2400 1.6 20 ±1.0 +10 +13 

ZEL ZEL-0812LN 800-1200 1.5 20 ±1.0 + 8 +13 
case EEE 132 ZEL-1217LN 1200-1700 1.5 20 ±1.0 +10 +13 

ZEL-1724LN 1700-2400 1.5 20 ±1.0 +10 +13 

ZH.. ZHL-0812HLN 800-1200 1.5 30 ±1.0 +26 +10 
case NN 92 ZHL-1217HLN 1200-1700 1.5 30 ±1.0 +26 +10 , ZHL-1724HLN 1700-2400 1.5 30 ±1.0 +26 +10 

NOTES: 
/::,. Max. Supply Voltage +29 VDC. 

ZEl 81 TO 
NF Max. at room temperature. Increases to 2 dB typo at +8S·C. 

ZHl Units 
I\F Max. at room temperature. increases to 2.3 dB max. at +65°C. 

ZHl 

~PT., VSWR DC POWER PRfE DlSTRlM'OR 
F 
A 
C L 
T 0 
0 C 

3rdorder Volt. Current Qty. R A 
Typ. In OUt V mA (1-9) y L 

+18 2.5:1 2.5:1 15 70 199.00 • 
+25 2.5:1 2.5:1 15 70 199.00 • 
+22 2.5:1 2.5:1 15 70 199.00 • 
+18 2.5:1 2.5:1 15 70 274.95 • +25 2.5:1 2.5:1 15 70 274.95 • 
+22 2.5:1 2.5:1 15 70 274.95 • 
+36 2.4:1 2.4:1 15.t. 725 349.95 • 
+36 2.4:1 2.4:1 15.t. 725 349.95 • 
+36 2.4:1 2.4:1 15.t. 725 349.95 • 

features 
• very low noise 
• high dynamiC range (ZHL-HLN series) 
• ideal for printed-circuit designs 

(TO series) 
1. With no load output, derate max. Input power (no damage) by 10 dB. • smooth response over entire 

band, no external resonance 2. SMA connectors only. ZEl. ZHl units. 
3. Operating temperature: -54·e to 6S·C. (ZHl to 65·C). 
4. TO- units pin configuration: DC. Pin 2; RF-IN. Pin 5; RF-QUT. Pin 11; 

GROUND, Phs 1.3.4,6,7,8.9,10.12. 
• easy to use, 50 ohms input/output 
• all models are cascadable 

In Stock ... lmmeclate Delvery 42 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 3450 

broadband 1lplug-in· 

MAR 
case VV105 

o 

Monolithic Af'TlPIifiers 50 ohms 

upto40mW(+16dBm)OUtput X 
dcto2GHz . 
case style selection . 
outline drawings Table of Contents 

MAR 
MODEl NO. ~EQ. GAIN, dB MAXIMUM DYNAMIC YSWR MAXlMlJM DC PRICE DIS1RI!UTOR 

t.tfz Typical (at MHz) POWER, dIIm RANGE RATING POWER $ 
at Pin 3 F 

Intercept A 
C L 

Pt.dBm T 0 
(~tel OUtput InPut NF 3rd 0 C Color 

I~Jl~1 
dB Order (25°C) CurrentYolt . Qty. R A 

Dot It fu 100 500 1000 2000 MN Typ. Typ. In Out I(mA) P(mW) (mA) Typ. (25) Y L 

MAR-1 Brown DC-1000 18.517.5 15.5 - 13.0 0 +10 5.0 +15 (5:11.5:1 40 100 17 5 0.99t • • MAR-2 Red DC-2000 13 12.8 12.5 11 8.5 + 3 +15 6.5 +18 1.3:11.6:1 60 325 25 5 1.35 • • MAR-3 Orange DC-2000 13 12.8 12.5 10.5 8.0 4+ 8 +15 6.0 +23 1.6:11.6:1 70 400 35 5 1.45 • • MAR-4 YellOw DC-1000 8.2 8.2 8.0 - 7.0 +11 +15 7.0 +27 1;9:1 2:1 85 500 50 5 1.55 • • MAR-6 WhIle DC-2Ooo 20 19 16 11 9 0 +15 2.8 +15 2:11.8:1 50 200 16 3.5 1.29 • • MAR-7 Violet DC-2000 13.5 13.1 12.5 10.5 8.5 +4 +15 5.0 +20 2:11.5:1 60 275 22 4 1.75 • • MAR-a Blue DC-1000 33 28 23 - 19 +10 +15 3.5 +27 0 0 65 500 36 7.5 1.70 • • MAR-iSM thru MAR-8SM: surface mount. see case WW107 for outUne drawing. 
NOTES' 2. With no load output, derate maximum Input power (no 

1 quantity 100 damage) by 1OdB. 
+4 dam (1-2 GHz) 3. Price and specifications subject to change without notice. 

D MAR-8 Input and output Impedances are not 50 ohms see 4. Minimum gain at highest frequency point and over full temper-
S / • ature range. 

parameter data. Conditionally stable for source load 5 Surf t d I II bl ltD. I 
VSWR < 3:1. . ace mO\l1 mo es areava a en ape co. ree. 

" Lower frequencies determined by Il1\=>Ut and output capacitors. 
1. Operating temperature -20°C to +85°C 

Storage temperature -55°C to + 100°C 

deSigners amplifier kit, DAK-2 
5 of each model, total 35 amplifiers only $59.95 
OAK-2SM, surface mount, only $61.95 
designers capacitor kit, KCAp·1 
50 pieces of each capacitor value only $89.95 
or 12<1: each, minimum 50 per value 
Also, for your design convenience, Mini-Circuits 
offers chip coupling capacitors at 12 cents each. t 

[mill] Characteristic 
80 x 50 5% NPO 
80 X 50 10% X7R 

120 X 60 10% X7R 

t Minimum Order 50 per Value 

10, 22, 47, 68, 100, 220, 470, 680, 
1000 pi, 2200, 4700, 6800, 10,000 pi 
.022, .047, .068, .1,,1 

MODEL NO. FREQ. GAIN, dB MAXIMUM 
MIz Typical (at MHz) POWER,dBm 

It fu 1005001000 1500 MIN: 
Output I~ut 

I~,llda~l 

DYNAMIC 
RANGE 

Intercept 
PI., dBm 
NF 3rd 

dB Order 
Typ. Typ, 

VSWR 

In Out 

MAXMJM 
RATING 

(25°C) 

Typical Biasing 
Configuration 

.:. 

DC PRICE 
POWER $ 
at Pin 3 

CUlTentVoit. Qty. 
I (mA) P(mW) (rnA) Typ. (25) 

DISTRIIUTOR 
F 
A 
C L 
T 0 
0 C 
R A 
Y L 

MAV 
casellllB,-123 

MAV-1 
MAV-2 

DC-1000 
DC-1500 

19 17.5 15 -
12.512.0 1.1.0 10 

12.5 +1 +20 5.0 
7.5 +4 +20 7.0 

+8" 

+17 1.4:11.4:1 40 200 17 5.0 1.10 • • +18 1.6:11.6:1 60 325 25 5.0 1.40 • • 

43 

A·1794 

MAV-3 DC-1500 12.512.4 11.3 10 7.5 +20 6.0 +23 1.6:11.6:1 70 400 35 
MAV-4 DC-1000 8.5 8.5 8.0 - 7.0 +11 +20 7.0 +28 1.8:11.8:1 85 500 50 
MAV-11 10-1000 13 12,2 11.5 - 9.0 +16 +15 3.8 +30 2.5:12.2:1 80 550 60 

MAV-1SM thru MAY-11SM: surface mount. see caseRRR-137 for outline drawing .. 

NOTES: 
Typical Biasing 
Configuration .=.. 

"MlnlmlJ'Tl gain over temperature and frequency range 
""Decreases to 7 dBm at 1.5 GHz 

1. Operating terrperature: -20° to +85°C 
2. Storage: -55° to 100°C 

5.0 1.50 
5.25 1.60 
5.6 2.10 

...... M.·n.· -C.·reu.·ts P.O. BOX 350166. Brooklyn. New York 11235-0003 (718) 934-4COO 

....... FAX (718) 332-46611REX 6852844 a 620156. 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 3450 

broadband, linear OMini-Circuits 

Variable Gain Amplifiers 
up to 20mW ( + 13 dBm) output 
10 to 1200 MHz 

MODEL fREQ. GAN.dB ~POWER. DYNAMC VSWR DC POWER PRfE DlS1RBJTOR 
NO. Mil RANGE 

F 
A 

Intercept C L 
T 0 Output Input Pt..dBm 0 C 

Aatness Control (C~:.1 Ida~gel NF. dB 3rd oreter Volt. Current Qty. R A 
fL fu Min. Max. range Typ. Typ. In Out V mA (1-9) Y L 

ZR.-1000GH 10-1200 24 ±1.5 30+ +13 +10 15 +25 2.2:1 2:1 15 170 219.00 • I ZFL-1000G 10-1000 17 ±1.5 30+ +3 +10 12 +13 2:1 2:1 15 100 199.00 • 
ZFl 
case Y39 

NOTES: 
'" Response thle (10 to 90%) 25 ,.sec . 
• ZA.. -1000GH and ZA.. -1000G All SPECS at 0 volts control voltage. 
1. Operathg terrperatlfe Is -55"C to + 71"C. 
2. WIth no load output. derate maxhuTl i"pJt power (no damage) by 10 c:fl. 
3. PrIces and specifications Slbject to chalge without notice. 

broadband, linear 

MAN-AD 
caseA05 

~AD 
caseV39 

caseSS98 

ZHL-HLD 

High Isolation Amplifiers 
up to 500mW (+27 dBm) output 
2to 2000 MHz 

MAN 

MODB. FREQUENCY GAlN,dB MAX. POWER dBm DYNAMIC 
NO. MHz RANGE 

Output Intercept 
Flatness Max. ( 1 dB I Input NF Pt .• dBm 

Total Compo no dB 3rdOrder 
It fu Min. m Range Lw IJ (damagel Typ. Typ. 

MAN-1AD 5-500 16 ±0.5 ±1.0 +7.0 +6.0 +15 7.2 +20 
MAN-11AD 2-2000 8 ±0.5 ±1.5 -2.0 -3.5 +10 6.5 +14 
MAN-2AD 2-1000 9 ±0.4 ±0.7 -2.0 -2.0 +10 6.5 +14 

ZFL-11AD 2-2000 8 ±0.5 ±1.3 -2.0 -3.5 +10 6.5 +14 
ZFl-2AD 2-1000 10 ±0.4 ±0.5 -2.0 -2.0 +10 6.5 +14 

ZFl-1HAD.6 10-500 10 - ±1.0 +20 +20 +17 7.5 +30 

ZHL-1HLD 225-400 23 - ±1.0 +27 +27 +10 2.5 +40 

VSWR ACTIVE DIRECTIVITY. 
dB 

Typ~n. U 
In Out Typ. Min. 

1.6:1 1.7:1 35 25 30 20 
3.0:1 2.0:1 21 14 16 12 
2.0:12.0:1 24 19 19 14 

2.5:1 2.0:1 21 14 16 12 
2.0:12.0:1 24 19 19 14 

1.3:11.35:1 30 20 25 18 

2.0:12.0:1 34 28 34 28 

DC POWER ~CE 

Voltage Current 
V. mA 

Qt~. 
(1. ) 

12 85 26.45 
15 22 31.95 
15 22 23.95 

15 22 91.95 
15 22 83.95 

15 115 210.00 

24 525 395.00 
case T34 
_ Lw = Low Range (fL to fu/ 2) m = mid Range (2 fL to fu/ 2) u = Upper Range (fU/ 2 to fu) 

·Actlve D~ectlvlty (dB) = isolation (d8) - Gain (c8) 
Pt.I CONFIGURATION 

.6 hput VSWR of ZFL-1HAD In 10-20 MHz band Increases to 1.45 at -55"C 
SERES MAN 

NOTES: RFN 1 
1. For qualty control procedlfes. envtormental speclficatfons. see Table of Contents. RFOUT 8 
2. AbsolIte Maxi'Tun RaItlgs. see TctlIe of Contents. DC 5 
3. PrIces and specifications Slbject to change without notk:e. CASEGN:> 2.3.4.6 
4. Maxi'Tun Operalhg Terrperatlfe: -54"C-+85"C. NOT USED 7 
5. MaxhuTl DC Voltage: 16V except for MAN-1AD (12.5V). ZHL-1H.D(28V). ZHL-1HAD(17V). 
6. Model ZHL-1HLD is avaiable h SI'vIA comector only. 

In Stock ... Immedate Defivery 44 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 3450 

broadband, linear 

ZFL 
case Y39 

A~ 
case PP120 

MAN 
case A05 

45 

Low Power Amplifiers 
upto 10mW(+10dBm)Output 
50 KHz to 3000 MHz 

case style selection 
outline drawings see Table of Contents 

ZFL AMP MAN. 

MODEL FREQ. GAN,dB MAXMlIVI POWER, DVNAMC VSWR DC POWER PRfE DlSTRIIUTOR 
NO. Mil dBm RANGE F 

A 

Intercept C L 
T 0 

I~f~u,~l Ie ~t91 
Pt.,dBm 0 C 

Flatness NF, dB 3rd order Volt. Current Qty. R A 
ft. fu Min. Max. Compo damage Typ. Typ. In Out V mA (1-9) Y L 

ZFL-SOOA 0.05-S00 20 ±1.0 +9 +5 5.3 +18 1.9:1 1.9:1 15 60 69.95 • 
I ZFL-750 0.2-750 18 ±0.5 +9 +5 6.0 +18 1.5:1 2:1 15 90 74.95 • ZFL-1OGO 0.1-1000 17 ±0.6 +9 +5 6.0 +18 1.5:1 2:1 15 105 79.95 • • 

NOTES: 
A ZR.. -500 avaldJle with BNC dso. $5.00 addIt1onaI . 
• ZR..-1000 output V&NR 2.8:1 rnaxITun over 750-1000 M-Iz; 1 cil corrpression + 7 cflm 500-1000 M-Iz 
1. Operafug terrperan.re Is -55°C to +71°C. 
2. With no load output. derate rnaxITun tv:lut power (no damage) by 10 cil. 
3. PrIces and specifications Slbject to chalge without notice. 

MODEL' FREQUENCY GAII/,dB MAX. POWER, dBm DYNAMIC RANGE VSWR DC POWER PRfE DISTRIBUTOR 
NO. MHz F 

A 

Output Intercept C 
T 

Flatness Max. 11 dBJ Ie nput ~l NF Pt.,dBm 0 
Total Comp.. no . dB 3rdOrder Voltage Current Qt~. R 

ft. fu Min. m Range Lw damage Typ. Typ. n Out V. mA (1· ) Y 
AMP-3G 30-3000 8.0 ±0.75 ±0.75 +9.5 +9.5 +13 3.5.6 +20 2.6:1 2.5:1 15 65 89.95 • 
AMP-74 5-500 27 ±1.0 ±1.0 +7.0 +7.0 +13 5.0 +20 2:1 2:1 15 44 44.95 • 
MAN-l 0.5-S00 28 ±0.5 ±1.0 +8 +8 +15 4.5 +18 1.8:1 1.8:1 12 60 15.95 • 
MAN-2 0.5-1000 18 ±0.5 ±1.5 +9 +7 +15 6.0 +19 1.8:1 1.8:1 12 85 19.95 • 
lw = Low Range (fL to fu/ 2) 

NOTES: ' 
m = mid Range (2 fL to fu/ 2) u = Upper Range (fU/ 2 to fu) 

/:::,. NF hcreases with decreasi'lg freqJenCy. 5 cil Typ. at 300 M-Iz and 10 cil Typ. at 30 M-Iz. 
1. For quaIIy eontrol procecUes. envi"ormentci specIficaHons. see T ctlIe of Contents. 
2. Absolute Maxhun Ratngs. see TctlIe of Contents. 
3. PrIces and specIfIcaHons Slbject to chalge without notice. 
4. Maxhun Operat\'lg T8C"rl>eran.re: -54°C-+85°C. 
5. Maxmrn DC Voltage: 17V for AWP series. 12.5V for MAN series. 

PIN CONFIGlRATION 
SERES MAN AMP 

RFN 1 2 

features 
• ideal for printed-crcuit designs 

(MAN & AWP series) 
• smooth response over entre 

band, no external resona1Ces 

L 
0 
C 
A 
L 

• • 

RFOUT 8 4 • low inpedance, less susceptible to EM! 
DC 5 1 
CASE GI'l) 2.3.4.6 3 
NOT USED 7 -

• easy to use, 50 ohm nput/output 
• all models are cascadable 

r--1.M.-n.--C.-.reu.-t· 5 P.o. BOX 350166. Brooklyn, New York 11235-0003 (718) 934-4500 -......w FAX (718) 332-4661 T8.EX 6852844 or 620156 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 

broadband, linear r;;:IMini-Circuits 

Medium Power Amplifiers 
up to 400mW (+26 m) output 
2.5 KHz to 4.2 GHz 

ZHL-A 

MODB. FREQ. GAllI. dB MAXMJIII POWER, DVNAMC VSWR DC POWER PRfE DlSTRIIUTOR 
NO. MHz dBm RANGE F 

A 

Intercept c L 
T 0 

Output nput PI .• dBm 0 c 
Flatness 

!; 1 dB::! !da~ge! NF. dB 3rd order Voll. Current Qty. R A 
fa. fu Min. Max. Compo Typ. Typ. In Out V mA (1-9) v L 

ZFl ZFL-2000A 10-2000 20 ±1.5 +16. +5 7.0 +25 2:1 2:1 15 100 219.00 • case SS98 ZFL-1000H 10-1000 28 ±1.0 +20 +5 5 +33 2:1 2:1 15 150 219.00 • ZFL-1000VH 10-1000 20 ±1 +26 +15 4.5 +38 1:8:1 2.0:1 15 320 229.00 • 
ZHL-1D42J ZHL-1042J 10-4200 25 ±1.5 +20 +10 4.5 +30 2.5:1 2.5:1 15 300 495.00 • case NN92 

ZHL-AD 
case 532 

A~ 
case 0096 

ZHL-6A .0025-500 21 ±1.0 +23 +10 7.5 +34 1.8:1 2:1 24 350 199.00 • 

MODEL FREQUENCY GAIN. dB MAX. POWER. dBm DYNAMIC RANGE VSWR DC POWER PRfE DISTRIBUTOR 
NO. MHz F 

A 

(~:autL Intercept C L 
T 0 

Flatness Max. nput NF Pt..dBm 
W X Total Compo 

!da::,oage! 
dB 3rdOrder Voltage Current Qt~. 

fa. fu MIn. m Range rw Typ. Typ. hOul V. mA (1. ) V L 
AMP-2000 10-2000 20 ±O.6 ±1.5 +15.0 +16.0 + 5 5.0 +25 2:1 2:1 15 100 139.95 • I 
Lw = Low Range (fL to fu/ 2) m = mid Range (2 fL to fu/ 2) U = Upper Range (fU/2 to fJ 

NOTES: 
A case style V39 . 
• + 15d1lm below 1000 MHz. 
o I\F SPEC above 10 1v1-Iz. Output VSWR above 400 Iv1-Iz is 2.2:1 max. 

AvallctJle orIy with BNC comectors. 
1. Operati1g temperature is -55'C to +71'C; (ZFL-2000 is -55'C to 

+ 100'C, ZHL SerIes -20'C to +65'C). When model ZFL-1()()()i andZFL-2000 
ere rTlOlJ'lted to chassis usi1g a theImoconc:iJctive paste, thai' operati1g 
temperallJ'e rCJ'lg9 wli be hcreased. 

2. WIth no load output. clerote moximLrn hput power (no dcrnage) by 10 dB. 
3. PrIces and speciflcotions Slbject to chcrlge wHhoul notice. 

PIN CONFIGURATION 
SERES 

RfN 
Rfour 

AMP-2000 

5 
11 
2 DC 

CASEGN) 1,3,4,6,7,8,9,10,12 

In Stock ... Immediate Delvery 46 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 3450' 

broadband, linear 

High Power Amplifiers 
upto 10 Watts (+40 dBm) output 
50 KHz to 4,2 GHz 

case style selection 
outline drawings see Table of Contents 

MODEL FREQ~Y GAIN,~ MAXMJM POWER, cErn DYNAMC RANGE VSWR DC POWER PRfE DISTRI3UTOR 

ZHL-A 
case S 32. 

ZHL 
case T 34 

ZHL-42 
case U 36 

ZHL-2W 
case T 35 

ZHL-3W 
case 000-131 

ZHL-5W 
case 000-131 

ZHL-10W 
case 000-131 

47 

A-17gB 

NO. IVHz 

Ratness 
fL fu 1IItl. Max. 

ZHL-1A 2-500 16 ±1.0 
ZHL-3A 0.4-150 24 ±1.0 
ZHL-32A 0.05-130 25 ±1.0 

ZHL-2 10-1000 16 ±1.0 
ZHL-2-8 10-1000 27 ±1.0 
ZHL-2-12 10-1200 24 ±1.0 

ZHL-42 700-4200 30 ±1.0 
ZHL-4240 700-4200 40 ±1.5 
ZHL-42W 10-4200 30 ±1.5 
ZHL-4240W 10-4200 40 ±1.5 

0uIpu\ 

(C~.l 
+28 
+29.5 
+29 

+29 
+29 
+29'" 

+28 
+28 
+28. 
+28. 

(Ll 
+20 
+10 
+10 

+20 
+5 
+10 

+5 
-5 
+5 
-5 

ZHL-3W 
ZHL-5W 
ZHL-10W 

ntercept 
Pl., can 

NF,dB 3rd order 
Typ. Typ. 

11 +38 
11 +38 
10 +38 

9 
10 
10 

MODEL 
NO. 

FREQ. 
MHz 

GAIN, dB MAXIMJM POWER, cErn DYNAMC 

Intercept 
Pt., dBm 

Flatness NF,d8 3rdorder 
It fu Min. Max. Typ. Typ. 

ZHL-1-2W 5-500 29 ±1.0 12 +44 
ZHL-7-2W 600-800 28 ±1.0 12 +43 

ZHL-1000-3W 500-1000 38 ±1.0· +35·· 9 +45 

ZHL-5W-1 1-500 40 ±1.5 +37 o 8 +49 

ZHL-900-tOW 480-900 19 ±1.0 +38 +25 10 +50 

NOTES: 
• + 27 cIlm, 10 MHz to 700 M-tz 
• Below 100 fIIHz. ncreases to 15 dB at 10 M-tz 
6. +28.5 dB rnaxiTun output 100H200 M-tz. Avalc:ble onv with SMA. 

'1.5 ell over temperahre range -20°C to +65'C ' 
"1 ell compression point typo 37c1lm 
1. Operating temperature -20°C to +65°C. 

Storage temperature -55°C to + 100·C. 
2. With no load on output, derate maximum hput power (no damage) by 1Oc1l. 
3, PlIca crd specifications subject to cha'lge without notice. 

F 
A 
c L 
T 0 
0 C 

Volt. ClII'ent QIy. R A ... OUt V A (1-9) y L 

2:1 2:1 24 0.6 199.00 • 
2:1 2:1 24 0.6 199.00 • 
2:1 2:1 24 0.6 . 199.00 • 
2:1 2:1 24 0.6 349.00 • 
2:1 2:1 24 0.6 525.00 • 
2:1 2:1 24 0.75 625.00 • 

2.5:1 15 0.8 895.00 • 
2.5:1 15 0.7 1395.00 • 
2.5:1 15 0.75 1095.00 • 
2.5:1 15 0.85 1495.00 • 

VSWR DC POWER PRfE DISTRIlUTOR 
F 
A 
C L 

Volt. Current Qty. 

T 0 
o C 
R A 

In OUt V 

2:1 2:1 24 
2:1 2:1 24 

2:12.5:1 24 

2:1 2.5:1 24 

2:1 2:1 24 

NSNGUIDE 
MCLNO. 
ZHL-1A 
ZHL-3A 

A 

0.9 
0.9 

2 

3.3 

5.5 

(1-9) 

525.00 
590.00 

695.00 

Y L 

• • 
• 

995.00 • 

1995.00 • 

NSN 
6130-01-Q88-2322 
5895-01-194-1718 

r--1M,-n,- ",-rcu,-Is .P.O. BO, X 350166, Brooklyn, New York 11235-0003 (718) 934-4500 
...... ~ FAX (718) 332-4661 TBEX 6852844 or 620156 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 3450 

high rejection of 1st and 3rd harmonics t::IMini-Circuits 

Frequency Doublers 
input power 0 to + 20dBm 
5 KHz to 2000 MHz 
case style selection 

.. • '5K 
FREQlENCY RF INPUT PWR. CONVERSION LOSS "HARMONIC OUTPUT, dB PR!CE DISTRIBUTOR 

SK 
case S02 

AK 
case A03 

RK 
case A01 

FD 
case FF55 

FK 
case H16 

MK 
case l19 

GK 
case l20 

MHz dBm 

M~8.EL Input Output Min. 

SK-2 1-500 2-1000 1 

AK-2 1-500 2-1000 1 

RIC-2 1-500 2-1000 1 

RIC-3 0.05-150 0.1-300 0 

RIC-5 lD-800 20-1600 10 

RK-6 0.005-25 0.01-50 0 

FD-2 1-500 2-1000 1 

FK-5 1D-10oo 2D-20oo ··10 

MK-2 1-500 2-1000 1 

MK-3 0.05-150 0.1-300 0 

MK-5 lD-looo 2D-20oo ··10 

GK-2 1-500 2-1000 1 

GK-3 0.05-150 0.1-300 0 

GK-5 1D-l0oo 2D-20oo • *10 

"Harmonic OUtput below power of F2. 
·"ABOVE 700 MHz min. Input power +l3dBm 

Max. tnput Iraq. 

10 1-100 
100-300 
30D-500 

10 1-100 
100-300 
30D-500 

15 1-100 
10D-300 
30D-500 

13 0.05-50 
5D-150 

20 1D-100 
100-400 
40D-800 

10 0.005-1 
1-25 

15 1-100 
100-300 
30D-500 

20 lD-600 
600-1000 

15 1-100 
10D-300 
300-500 

13 0.05-50 
5D-150 

20 1D-600 
60D-10oo 

15 HOO 
100-300 
30D-500 

13 0.05-50 
5D-150 

20 lD-600 
60D-10oo 

dB F 
A 
C 
T 

F1 F3 F4 Qt~. 
0 
R 

Typ. Max. Typ. MIn. Typ. Min. Typ. Min. (1- ) Y 

13.0 15.0 40 30 50 40 16 12 26.45 • 13.5 15.5 25 20 40 30 16 12 • 14.0 17.5 20 15 30 25 16 12 • 
13.0 15.0 40 30 50 40 16 12 20.95 • 13.5 15.5 25 20 40 30 16 12 
14.0 17.5 20 15 30 25 16 12 
13.0 15.0 40 30 50 40 16 12 17.95 • 13.5 15.5 25 20 40 30 16 12 
14.0 16.5 20 15 30 25 16 12 
11.0 13.0 40 30 45 30 16 12 15.95 • 11.5 15.0 35 20 40 20 16 12 
13.0 15.0 20 12 25 20 15 12 49.95 • 12.5 16.0 20 12 30 20 15 12 
13.0 16.0 20 12 25 18 15 10 
11.0 13.0 40 30 45 30 16 12 25.95 • 11.5 15.0 35 20 40 20 16 12 
13.0 15.0 40 30 50 40 16 12 40.95 • 13.5 15.5 25 20 40 30 16 12 
14.0 16.5 20 15 30 25 16 12 
13.0 15.0 
14.0 17.0 20 15 25 20 - - 69.95 • 
13.0 15.0 40 30 50 40 16 12 52.95 • 13.5 15.5 25 20 40 30 16 12 
14.0 16.5 20 15 30 25 16 12 
11.0 13.0 40 30 45 30 16 12 47.95 • 11.5 15.0 35 20 40 20 16 12 
13.0 15.0 76.95 • 14.0 17.0 20 15 25 20 - -
13.0 15.0 40 30 50 40 16 12 45.95 • 13.5 15.5 25 20 40 30 16 12 
14.0 16.5 20 15 30 25 16 12 
11.0 13.0 40 30 45 30 16 12 43.95 • 11.5 15.0 35 20 40 20 16 12 
13.0 15.0 
14.0 17.0 20 15 25 20 - - 67.95 • 

NOTES: NSNGUIDE 
1. Maximum RF Input power. 200mW. MCl NO. NSN 
2. Refer to Table of Contents for quality control procedures; AK-2 

RK-3 
RK--3-TX 
FK-5 

environmental specifications. absolute maximum ratings. and hi-rel testing. 
3. For connector types and case mounting options. see case style outline drawings. 
4. Prices and specificatiOns subject to change without notice. 

pin connections 
see case stvle outlne drawing 

Ser'es SK RK I AK 
Models 01 -2 -3 -6 all 

models -5 models 

1\1 '1.2 *1.3.4 '1.3.4 *1.3.4 *1.3.4 
OUT 4 8 8 8 8 
GND+ 3 2.5.6.7 2.5.6.7 2.5.6.7 2.5.6.7 
CASE GND 3 2.5.6.7 2 - 2.5.6.7 

• pins must be connected together externally 
.Ground externally. All measurements mode with GND pln(s} 

grounded externally. 

In Stock . 

applications 
• Wideband frequency 

multiplier chains 
• Low spurious frequency 

multiplier chains 
• FM. PM modulation chains 
• Double frequency range of 

signal generators 

Immedate Delvery 

5895-01-131-4569 
5895-01-143-3726 
5895-01-160-8656 
5895-01-204-9746 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 

wideband 

R FTre nsformers 
3 KHz to 800 MHz 

case style selection 
outline drawings see Table of Contents 

T, TH, TT: Case W38. X65. KK81' 
TMO: Ca se A 11 except 
(tTMO. TTMO: Case A03) 
FT. FTB: Case H16 
TO: Case PP94 

'KK81 leads bent for Surface Mounting 

FT. FllB 

For PC applications. select from the low.:cost; plastlc-case 
T series (small enough to be inserted Into a standard 1/3 DIP 
socket). or the hermetically-sealed RFI shielded TMO metal
case series (requiring less PC are a than a flatpack or TO-5 
can). or the plastic-case T-H series designed to handle up to 
100 mA In the primary winding without appreciable saturation 
or change In RF characteristics. 

Transformer core saturation is Influenced by (1) dc cur
rent through the winding. (2) RF input power. and (3) fre
quency of operation. These three variables Interact to 
affect the point at which saturation occurs. see Figs. (1) 
and (2). These curves show the point· where distortion 
occurs. by visual observation. 

Now comparing the T-H series to the conventional 
T-serles In Figs. (1) and (2). note that saturation effects are 
negligible with the T 16-1H; so for wide dynamic range 
applications. specify the T-H series. 

p 
CONFIGURATION 

*A "B CODE 

DC Isolated DC Isolated 

T. TH. IT 
Bent lead Version 

Styte X 65 

STD. VERSION STYLE W38 

These transformers may be operated as low as 12.5 ohms 
'Ot the primary with essentially the same impedance match
ing ratio and only a slight change in frequency response. 
All Mini-Circuits' transformers are specified as step-up. 

For each RF transformer model. the minimum and max
imum frequency is given for the insertion loss at the 3 dB. 
2 dB and 1 dB points. as shown In Fig. (3) and listed in the 
data chart. For example. the T1-1 insertion loss Is 1 dB from 
2 to 50 MHz and 3 dB from 0.15 to 400 MHz. 

Coaxial connector models are available from 10 KHz to 
500 MHz and are offered with 50 ohm and 75 ohm impe
dances; 75 ohm connectors are used at 75 ohm ports. The 
FT1.5-1. with unbalanced input and output. is especially 
useful for 50 ohm to 75 ohm matching applications. The FTB 
series with unbalanced output and balanced Input (con
nector ground insulated from the case) helps eliminate 
ground·loop problems. especially when long cable runs are 
involved. 

C,E D F 
lklbalanced Windings 

CONFIGURATION Center-Tap Secondary Center-Tap Primay, Secondary DC Isolated Primay, Secondary Open" 

Series T, TH TMO TT TTMO T, TH TO TMO· T TMO T 

Primary DOT 4 1 4 1 4 1 1 6 1 Xi Y2 Z3 
Primary 6 5 6 5 6 2 5 30 600 X6 Y5 Z4 
Primary CT - - 5 3 - - - - -
Secondary DOT 3 2 3 2 3 4 2 1 2 
Secondary 1 6 1 6 1 3 6 30 600 
Secondary CT 2 4 2 4 - - - - -
Case Gnd. - 7,8 - 7,8 - - 7,8 - 7,8 
o pin 3 must be grounded 

OOpin 6 must be grounded • For the TM01-02 PrImary: Pin 3 PrImary Dot: Pin 1, Secondary: PIn 4. Secondary Dot Pin 2. Pins 5. 6.7,8 not used. 
• For the T2-613-1 PrImary: X2. Y6, Z4. PrImary Dot: X1. Y5, ZS. . 

r--1M.-n.-.C.-rcu.-Is P.O. BOX 350166. Brooklyn. New York 11235-0003, (718) 934-4500 
49 ,.....,.. FAX (718) 332-4661 TREX 6852844 or 620156 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 3450 

Q FREQUENCY INSERTION LOSS PRICE DISTRIBUTOR 
RATIO MHz $ F 

A 
C l , 0 

case style number MODEL 3db 2db 1db QIy. 
0 C • A 

see opposite page NO. MHz MHz MHz (1-91 y l 

AW T T1-1T 1 .05-200 .05-200 .08-150 .2-80 4.45 • • T1-6T 1 .003-300 .003-300 .01-150 .02-50 6.95 • • 
PRI3 e~c 

T2-1T 2 .07-200 .07-200 .1-100 .5-00 4.95 • • T2.5-6T 2.5 .01-100 .01-100 .02-50 .50-20 4.95 • • T3-1T 3 .05-250 .05-200 .1-200 .5-70 4.95 • • T4-1 4 .2-350 .2-350 .35-300 2-100 3.25 • • T4-6T 4 .02-250 .02-250 .05-150 0.1-100 4.45 • • 
T5-1T 5 .3-300 .3-300 .6-200 5-100 4.95 • • 
T8-1T 8 .03-140 .03-140 .10-90 1-60 7.95 • • T13-1T 13 .3-120 .3-120 .7-80 5-20 4.95 • • 
116-6T 16 .03-75 .03-75 .06-30 .1-20 5.65 • • 

TH T4-1H 4 10-350 10-350 15-300 25-200 5.95 • • 
TMO TM01-1T 1 .05-200 .05-200 .08-150 .2-80 7.95 • • TM02-1T 2 .07-200 .07-200 .Hoo .5-00 8.45 • • tTM02.5-6T 2.5 .01-100 .01-100 .02-50 .05-20 8.45 • • tTM03-1T 3 .05-250 .05-250 .1-200 .5-70 7.95 • • TM04-1 4 .2-350 .2-350 .35-300 2-100 6.25 • • 

TM05-1T 5 .3-300 .3-300 .6-200 5-100 8.45 • • TM013-1T 13 .3-120 .3-120 .7-80 5-20 8.45 • • 
B* H TTl-6 1 .004-500 .004-500 .02-200 .1-50 6.95 • • 

PRI S 6 SEC 

TTl.5-1 1.5 .075-500 .075-500 .2-100 1-50 5.95 • • TT2.5-6 2.5 .01-50 .01-50 .025-25 .05-10 6.45 • • TT4-1 3 .05-200 .05-200 .2-50 1-30 5.95 • • TT4-1A 4 0.1-300 0.1-300 0.2-250 0.3-180 6.95 • • TT16-1 16 0.1--45 0.1--45 0.14-35 1-20 9.95 • • TT25-1 25 .02-30 .02-30 .05-20 .1-10 9.95 • • 
HMO TTM025-1 25 .02-30 .02-30 .05-20 .1-10 11.95 • • TTM01-1 1 .005-100 .005-100 .01-75 .05-40 11.45 • • 

TTM04-1A 4 0.1-300 0.1-300 0.2-250 0.3-180 13.95 • • 
C T T1-1 1 .15-400 .15-400 .35-200 2-50 3.25 • • T1.18-3 1.18 0.01-250 0.01-250 0.02-200 0.03-50 5.65 • • 

PRI :J CSEC 

T1-6 1 .01-150 .01-150 .02-100 .05-00 5.65 • • T1.5-1 1.5 .1-300 1-300 .2-150 .5-SO' 4.45 • • T1.5-6 1.5 .02-100 .02-100 .05-50 0.1-25 5.65 • • 
T2.5-6 2.5 .01-100 .01-100 .02-50 .05-20 4.45 • • T4-6 4 .02-200 .02-200 .05-150 .1-100 4.45 • • T9-1 9 .15-200 .15-200 .3-150 2-40 3.95 • • T16-1 16 .3-120 .3-120 .7-80 5-20 4.45 • • T36-1 36 .03-20 .03-20 .05-10 .1-5 6.95 • • 

TO TO-75 1 10-500 - 10-500 40-250 6.95 • • 
.&TH T1-1H 1 8-300 8-300 10-200 25-100 5.95 • • 

T9-1H 9 2-90 2-90 3-75 6-50 6.45 • • T16-1H 16 7-85 7-85 10-65 15-40 6.45 • • 
TMO eTM01-02 1 1-800 1-800 2-500 - 9.45 • • TM01-1 1 .15-400 .15-400 .35-200 2-50 6.25 • • TM01.5-1 1.5 .1-300 .1-300 .2-150 .5-8 8.45 • • tTM02.5-6 2.5 .01-100 .01-100 .02-50 .05-20 7.95 • • tTM04-6 4 .02-200 .02-200 .05-150 .Hoo 7.95 • • 

TM06-1 6 .3-200 .3-200 .5-150 5-00 7.95 • • TM09-1 9 .15-200 .15-200 .3-150 2-40 7.95 • • TM016-1 16 .3-120 .3-120 .7-80 5-20 7.95 • • 
D T T2-1 2 .050-600 .050-600 .1-400 .5-200 3.95 • • 

~IV 
T3-1 3 .5-800 .5-800 2-400 - 4.45 • • T4-2 4 .2-600 .2-600 .5-500 2-250 3.95 • • 

SEC T8-1 8 .15-250 .15-250 .25-200 2-100 3.95 • • 
Tl4-1 14 .2-150 .2-150 .5-100 2-50 4.95 • • 

TMO TM02-1 2 .050-600 .050-600 .1-400 .5-200 7.95 • • TM03-1 3 .5-800 .5-800 2-400 - 8.45 • • TM04-2 4 .2-600 .2-600 .5-500 2-250 7.95 • • 
TM08-1 8 .15-250 .15-250 .25-200 2-100 7.95 • • TM014-1 14 .2-150 .2-150 .5-100 2-50 8.45 • • 

FT FT1.22-1 1.22 .005-100 .005-100 .01-50 .05-25 35.95 • • FT1.5-1 1.5 .1-400 .1-400 5-200 1-100 35.95 • • 

EpRl3 c~ FTB FT81-1 1 .2-500 .2-500 .5-300 1-100 36.95 • • FT81-6 1 .01-125 .01-125 .05-00 .1-25 36.95 • • .FT81-1-75 1 .5-500 .5-500 5-300 10-100 36.95 • • 
F X T T-622 1:1:1 0.1-200 0.1-200 0.5-100 5-80 3.25 • • 
~ T-626 1:1:1 O.OHO 0.01-10 0.2-5 .04-2 3.95 • • 

Y T2-613·1 1:1:2 0.07-200 0.07-200 0.1-100 0.5-00 1.95 • • 
PRI~ 

. 
FOR A AND B CONFIGURATIONS 

Z Maximum Amplitude Unbalance Maximum Phase Unbalance 
~ 0.1 dB over 1 dB frequency range 1.0· over 1 dB frequency range 

NSN 
GUIDE 

MCLNO. 
FTBl-1-75 
FTBl-6 
11-1 
11-1T 
T2-1 
T3-11 
T4-1 

NSN 
5950-01-132-8034 
5950-01-225-8773 
5950-10-128-3745 
5950-01-153-0668 
5950-01-106-1218 
5950-01-153-0298 
5950-01-024-7626 
5950-01-105-8153 
5950-01-094-7439 

MCLNO. 
TMOH 
TM02-1 
TM02.5-6 
TM02.5-6T 
TM03-1T 
TM04-1 
TM04-2 
TM04-6 
TM05-1T 
TM09-1 
TMOl6-1 

NSN 
5950-01-178-2612 
5950-01-183-6414 
5950-01-215-4038 
5950-01-215-8697 
5950-01-168-7512 
595O-OHJ67-1012 
595O-OHJ91-3553 
5950-01-132-8102 
5930-01-183--0779 
5950-01-141-0174 
5950-01-138-4593 

0.5 dB over entire frequency range 5.0· over entire frequency range 

NOTES: 

T9-1 
Tl6-1 

EEM 1991 

.... Insertion loss referenced to mld-band loss. 
• Denotes 75 ohm models, For coax connectors, 75 ohm BNC Is standard. 
1. For quality control procedures and environmental specifications, absolute 

maximum ratings see section 1. Except for T, TT, and TH series, Temperature 
range is -20·C to + 85·C. 

2. Absolute maximum ratings; RF power 250 mW, DC current 30 mAo 
3. For connector types and case mounting options, see case style outline drawhg. 
4. Prices and specifications subject to change without notice. 50 

For manufacturers' sales offices, see yellow pages A·1801 



3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 3450 

GaAs<Snsec 

KSW 
case XX112 

ZFSW 
case G144 

tb 
KSWHA 

case XX-112 

Switches 
SPDT I reflective or absorptive 
de to 4,6 GHz 
pin connections 
see case style outline drawings 

KSW!KSWHA lFSW 

R INSERTION LOSS, dB 1dB COMPRESSION, dBm IN-OUT PRICE DISTRIBUTOR 
A E FREQUENCY BAND FREQUENCY BAND ISOLATION dB F 

B F A 

S L C L 
T 0 0 E 0 c 

MODEL FREQ. R· C A B C A B C A B C Qty. R A 
NO. GHz P. T. Typ. Max. Typ. Max. Typ. Max. Typ. Typ. Typ. Typ. Min. Typ. Min. Typ. Min. (1-9) y L 

KSW-2-~ DC-4.6 • 0.9 1.1 1.0 1.3 1.3 1.7 +10 +17 +27 6050 4540 30 23 36.95 • • 
KSWA-2-46 DC-4.6 • 0.8 1.1 0.9 1.3 1.5 2.6 +10 +17 +27 6045 5040 3025 58.95 • • 
ZFSW-2-46 DC-4.6 • 0.9 1.1 1.0 1.3 1.3 1.7 +10 +17 +27 6050 45 40 30 23 79.95 • 
ZFSWA-2-46 DC-4.6 • 0.8 1.1 0.9 1.3 1.5 2.6 +10 +17 +27 6045 50 40 30 25 89.95 • 
A=DC to 200MHz 
NOTES: 

B=200MHz to 1000MHz c= 1000MHz to 4600MHz 

1. To ensure proper performance, connect case to pc 
board. Ground and Interconnect top and bottom of pc 
board. Ground very close to case position. 

2. Control voltage -8V on 
Logic OVoff 

3. All specifications, except compression, apply for control 
voltage -8V to -5V (2.5 mA typ.). 

4. Control voltage -10V max. 
5. Switching speed: Rise time 2 nanosec tyP .. Fall time 2 

nanosec typo 
6. VSWR 1.3 to 1 typical over most of frequency range. 
7. Maximum RF input for no damage +27 dBm below 

500 MHz, +30 dBm above SOOMHz. 

SPST I absorptive 
A INSERTION LOSS, dB 
B FREQUENCY BAND 
S 
0 
R 

MODEL FREQ. P A B 
NO. GHz T. Typ. Max. Typ. Max. 

KSWHA-1-20 DC-2.0 • 0.8 1.2 1.3 1.7 

MTBF: 15 million hoU's at 55·C 
KSW-2-46 = 7 million hours at 100·C. 

KSWA-2-46 = 11 million hours at 100·C. 
8. Prices and spec~lcatlons subject to change without notice. 

KSW lrSW Control Control RF Out RF out 
KSWA lFSWA 1 2 1 2 

FUNCTION 

Control 2 
RF-IN 
Control 1 
Ground 
RFOut 1 
Ground 
Ground 
RF Out 2 

PIN PORT 

1 1 
2 S 
3 4 
4 -
5 3 
6 -
7 -
8 2 

-8V 
OV 

OV 
-8V 

ON 
OFFLl. 

OFFLl. 
ON 

Ll. For KSW-2-46, OFF state of RF 
output is low irrpeda'1ce. 
For KSWA-2-46, OFF state of RF 
output is 50 olms to ground 

1dB COMPRESSION, dBm 
FREQUENCY BAND 

IN-OUT 
"ISOLATION dB 

PRICE DISTRIBUTOR 
F 

A B A B 
Typ. Typ. Typ. Min. Typ. Min. 

+19 +26 75 60 65 58 

Qty. 
(1-9) 
34.95 

A 
C L 
T 0 
o C 
R A 
Y L 

• I • 
A=DC to 200MHz B=20QMHz to 2000MHz FUNCTION PIN 

ADDITIONAL SPECFICA TlONS A 
3rd ORDER MERCEPT TYP. +35 
VSWR"ON' 1\1 & OUT. MAX. 1.25:1 
VSWR "OFF' IN. MAX. 1.25:1 

OUT. MAX. 1.40:1 
RF POWER (NO DAMAGE). MAX. 1000 @ 
WITH CONSTANT 0/-8V CONTROl (SEE NOTE 5) 

AS MODULATOR (SEE NOTE 6) 100 @ 

TYP. 
RlSE/FA~L TM (10%-90%) 3 
SWITCHING TIM:. 50% OF CONTROL TO: 

90% RF (lURN ON) 7 
10% RF (TURN OFF) 3 

VIOEO LEAKAGE, 0/-5V CONTROL 30 
OPERATI\IG TEMPERATURE: -55 to 100 Deg. C. 
STORAGE TEMPERATURE: -55 to 150 Deg. C. 

NOTES: 
@ BELOW 20 MHz: 200 mW MAX, 30 mW AS MODULATOR. 
# BELOW 500 MHz: 200 MHz LIMITS APPLY. 
1. To ensure proper performance, connect case to L4JP9r 

PC board ground. and interconnect top and bottom PC 
board grounds very close to case location. 

2. Control logic: ON OFF 
-V 0 

o -V 

B lJIJlTS RF-IN 1 
+46 dBm RF-OUT 5 

1.50:1 CONTROL 1 2 
1.25:1 CONTROL 2 3 
1.50:1 CASEGND 4.6.7.8 

2000 @ mW features 
500@ mW • high-isolation cDsorptive switch, 
MAX. UNITS 75 dB at 200 MHz, 65 dB at 2 GHz. 

5 ns 
• very fast switching, 3 ns typical. 

10 ns • hermetically sealed glass-metal 10 ns 
50 mV p-p package. 

• corrpatible with surface mount 
soldering techniques. 

3. All specifications, except compression and htercept, apply for control 
voltage -8V to -5V Control current Is 200 pA max. In this voltage range. 

4. Maximum control cU'rent for no damage 500 pA. 
(OccU's at -9 to -12V typ.) 

5. Above 20 deg. C derate power Ihearty to zero at 150 deg. C. 
6. In modulator service. unrestricted switching is permitted with rf applied. 
7. MTBF: 15 million hours at 55 deg. C. 11 million hours at 100 deg. C. 

51 
r--1M.-n.-.C.-rcu· .-. IS P.O. BOX 350166, Brooklyn, New York 11235-0003 (718) 934-4500 
........ FAX (718) 332-46611REX 6852844 or 620156 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 3450 

pin diode CMini-Circuits 

PSW 
case NJ6 

ZMSW 
case JJ77 

Switches 
SPST/SPDT 
10 to 2500 MHz 

FREQUENCY 
MHz 

PSW 

INSERTION LOSS 
dB 

low-bond upper bond 

MODEL Iw U 
NO. TYPE fL-fu Typ. Max. Typ. Max. 

PSW-1111 SPST 10-2500 1.1 1.7 1.7 2.7 
PSW-1211 SPOT 10-2500 1.1 1.7 1.7 2.7 

ZMSW-1111 SPST 10-2500 1.1 1.7 1.7 2.7 
ZMSW-1211 SPOT 10-2500 1.1 1.7 1.7 2.7 

IN-OUT ISOLATION PR!CE 
dB 

L M U 
QIy. 

Typ. Min. Typ. Min. Typ. Min. (1-9) 

50 40 35 30 28 22 32.95 
50 40 35 30 28 22 32.95 

50 45 35 30 28 22 69.95 
50 45 35 30 28 22 69.95 

L=low range (fL to 10 fL) M=mid range ( 10fL to fu/2) U=upper range (fu/2 to fu) 
Iw=low band (fL to fu/2) 

NOTES: ~ 
1. Refer to Table of Contents for quality control ~ PSW-1211 

procedures. environmental specifications. 

DISTRIBUTOR 

F 
A 
c L 
T 0 
0 c 
R A 
y L 

• • • • 

• • 

2. ~~~ :~~~~r~~3~is and hkel testing. computer-automated performance data 
a) VSWR 1.S max. Con' state) typical production unit / for data of other models consult factory 
b) Switching time 4" sec. max .. 21' sec. rise time. 
c) Maximum RF Input +20 dBm 
d) Control voltage +SV (SmA max.) on condition 

OIl off condition 
3. 1 dB compression for all pin diode switches from 10 to 

100 MHz increase from 6 to 19 dBm. Above 100 MHz. 
19 dBm min. 

4. Prices and speclficotions subject to change without notice. 

RF 
(MHz) 

10 
110 
210 
310 
410 

610 
810 

1010 
1310 
1510 

1810 
2010 
2110 
2310 
2510 

INSERTION LOSS. dB ISOLATION. dB 
com RF-1 com RF-2 com RF-1 com RF-2 

-1.29 -1.38 -49.04 -49.44 
- .93 -.97 -49.74 -49.78 
- .91 - .90 -48.87 -44.32 
- .92 - .84 -44.55 -45.60 
- .83 - .71 -42.88 -44.53 

-1.09 - .96 -39.47 -39.28 
-1.13 -1.12 -37.53 -36.80 
-1.12 -1.09 -35.83 -34.95 
-1.14 -1.10 -33.28 -32.77 
-1.16 -1.12 -32.93 -32.41 

-1.30 -1.26 -31.80 -31.32 
-1.40 -1.32 -30.31 -29.93 
-1.45 -1.34 -28.33 -28.99 
-1.44 -1.31 -28.08 -28.09 
-1.59 -1.45 -27.89 -28.11 

pin and coaxial connections 
see cose. style outline drawings 

Series PSW ZMSW 

Models 1111 1211 1111 1211 

RF COMMON 5 5 com com 
RF-1 port B 2 - RF-1 
RF-2 port - 8 RF-2 RF-2 
CONTROL RF-1 7 1 - 1 
CONTROL RF-2 - 7 2 2 
CONTROL 50 ohm 1 - 1 -
TERMINATION - -
GND 2.4 4 - -
CASE GND 3.6 3.6 - -

In Stock ... lmmedate Delvery 52 
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GaAs <Snsec 

.~ 
YSW 

case 100(-155 

CDZYSW 
case ZZ-121 
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Switches 
SPOT I reflective or absortive 
with TTL driver 
dcto5GHz 

INSERTION lOSS, dB 1dB COMPRESSION, dBm IN-OUT 
R FREQUENCY BAND FREQUENCY BAND "ISOLATION dB 
E A 
F B 
L S 
EO 

MODEL FREQ. CR A B C A B C A B C 
NO. GHz T. T. Typ. Max. Typ. Max. Typ. Max. Typ. Min. Typ. Min. Typ. Min Typ. Min. Typ. Min. Typ. Min. 

Y5W-2-50DR DC-5 • 0.9 1.5 1.3 1.7 1.4 2.1 20 15 20 19 24 22150 41 40 32 28 22 
YSWA-2-S0DR DC-5 • 1.1 1.5 1.4 1.9 1.9 2.7 18 13 20 17 22.5 20 42 38 31 27 20 19 

ZY5W-2-S0DR DC-5 • 0.9 1.5 1.3 1.7 1.4 2.1 20 15 20 19 24 22 50 41 40 32 28 22 
ZYSWA-2-S0DR DC-5 • 1.1 1.5 1.4 1.9 1.9 2.7 18 13 20 17 22.5 20 42 38 31 27 20 19 

PRICE 

QIy. 
(1-9) 
19.95 
23.95 

59.95 
69.95 

A=DC to 500MHz B=500MHz to 2000MHz C=2000MHz to 5000MHz 

"Typlcd isolation at 5 M-Iz. is 80 dB and decreases 5 dB/octcrve from 5-1000 M-Iz. 

ADDITIONAL SPECIFICATIONS ADDITIONAL SPECIFICA nONS 
MIN. TYP. MAX. UNITS MIN. 

VSWR (ON) 1.4 2.0 TEMPERA TURE 
@ VIDEO BREAK THROUGH TO RF 30 mV pop OPERATING -55 

RISE/FALL TIME (10% TO 90%) 1.5 3.0 nsec 
SWITCHING TIME 

STORAGE -62. 
MAX. RF INPUT (No Damage)" 

(FROM 50% TTL TO 90% RF) 3.0 5.0 nsec DC-2 GHz 
POSITIVE SUPPLY VOLTAGE (PIN-19) 4.5 5.0 5.5 V 2-5 GHz 

DISTRIBUTOR 

F 
A 
C l 
T 0 
0 C 
R A 
Y l 

; 1 

• • 

TYP. MAX. UNITS 

85 'C 
100 'C 

+22 dB 
+26 dBm 

NEGATIVE SUPPLY VOLTAGE (PIN-7) 4.5 5.0 
+5 V POWER SUPPLY CURRENT 12 
-5 V POWER SUPPLY CURRENT 12 

5.5 
20 
20 

V 
mA 
mA 

"For YSWA-2-50DR: +20dBM at "OFF" port. +24 dBM total 
PIN CONFIGURATION 

TTL LOGIC FUNCTION YSWPIN ZVSWPORT 
TTL INPUT HIGH 6RF-OUT #1 OFF. RF-OUT #2 ON 
TTL INPUT LOW 6RF-OUT #2 OFF. RF-OUT #1 ON RF-N 4 3 

TTL SPECS RF-OUT 1 12 2 
TTL VOLTAGE 0 5.5 V RF-OUT 2 14 1 
TTL TOGGLE RATE 0 80 MHz ffi-N 2 4 

TTL INPUT 
HIGH. THRESHOLD 2.0 V 
HIGH. CURRENT 2 5 mA 
LOW. THRESHOLD 0.8 V 
LOW. CURRENT 0.2 mA 

+15V 19 +5VDC 
-15V 7 -5VDC 
No Connection 9. 17 -
GND 1,3.5.6.8.10.11 GND 

.6. For YSW-2-50DR.ZYSW-2-50DR OFF state of RF output is low impedance. 
@ Video break thru Is defined as leakage of TTL switching signal to 

13.15.16.18.20 

RF output ports. 

YSW-2-50DR features 
FREQUENCY INSERTION LOSS (dB~ ISOLA TION (dB~ • excellent repeatabHity, specification limits 

(MHz) S-1 . S- S-1 -2 4.5 (J typical from mean. 
1.40 0.93 0.93 82.99 84.10 • high isolation, 80 dB typical at 5 MHz. 
2.06 0.92 0.92 83.26 83.56 • low video break thru, 30 mV P-P typical. 4.45 0.92 0.93 80.71 81.43 
9.62 0.93 0.93 76.14 76.34 • very fast switching, 3 nsec typical. 

21.21 0.93 0.93 68.98 69.49 • low DC power consumption, 120 mW typical. 
45.85 0.94 0.94 63.63 63.82 • YSW/A-2-5000 avaHabie in tape & reel. 103.18 0.93 0.94 57.57 57.74 

201.48 0.94 0.95 52.81 52.99 
501.83 1.04 1.03 46.01 46.30 

1000.00 1.08 1.09 40.48 40.75 

1500.00 1.22 1.23 36.78 37.23 
2000.00 1.36 1.39 34.27 34.49 
2500.00 1.26 1.29 32.55 32.81 
3000.00 1.22 1.25 31.02 31.39 
3500.00 1.26 1.29 29.96 30.30 

4000.00 1.29 1.32 29.18 29.80 
4500.00 1.35 1.35 28.28 28.99 
5000.00 1.52 1.50 28.59 29.23 
5500.00 1.48 1.47 27.44 28.15 
6000.00 1.89 1.87 27.25 28.16 

r--IM.-n.- C.-rcu.-ts P.O. BOX 350166. Brooklyn. New Vork 11235-0003 (718) 934-4500 
........ FAX (718) 332-4661 TELEX 6852844 or 620156 . 
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pin diode r:;:IMini-Circuits 

Switches, with TTL 
SPDT/SP4T 
10 to 3000 MHz 

case style selection 
outline drawings see Table of Contents 

TOSW 

low-band upper 
L 

MODEl Iw U 
NO. TYPE fL-fU Typ. Max. Typ. Max. Typ. Min. 

TOSW TOSW-230 SPOT 10-3000 1,3 1,9 1.8 2.7 60 
case QQ96 TOSW-425 SP4T 10-2500 1.1 1.7 1.5 2,5 60 

ZSDR 
case CCC-127 ZSDR-230 SPOT 10-3000 1,3 1.9 1.8 2.7 60 
case GGG-126 ZSDR-425 SP4T 10-2500 1.1 1.7 1.5 2,5 60 

l=low range (fL to 10 fd M=mid range (1OfL to fu/2) 
Iw=low band (fL to fu/2) 
NOTES: 
1, Refer to Table of Contents for quality control procedures, envirormentol 

specifications, absolute maximum ratings, and hi-rel tesling 
2, VSWR ('on' state): typ, 1.3, 1,6 max. 
3, Switching lime (I' sec): all switches, typ, 2,0. 4,0 max. 
4, Max, RF input for all switches: 20 dBm for low range, 26 dBm for mid 

range, & 30 dBm for upper range, 
5, Supply voltage for all switches, +5V (10 mA max,) 
6, 1 dB ccmpression point for all switches: from 10-100 MHz increase from 

6 to 19 dBm. Above 100 MHz, 19 dBm min, 
7, TTL input high threshold 2 volts min, 

TTL input low threshold 0,6 volts max. 
6. Prices and specifications subject to change without notice, 

MODEL TOSW-425 & ZSDR-425 

TTL-1 TTL-2 

40 
40 

40 
40 

F 
A 
C 

M U T 
0 

Typ. IVIn. Typ. Min. 
R 
y 

40 28 35 22 • 
40 30 35 22 • 

40 28 35 22 89,95 • 
40 30 35 22 109,95 • 

U=upper range (fu/2 to fu) 

pin connections 
see case style outline drawings 

Series TOSW 

Models 425 230 

RFIN 8 8 
RF-1 4 5 
RF-2 6 11 
RF-3 10 
RF-4 12 
TTL-1 2 3* 
TTL-2 3 
+5 VDC 1 1 
CASE GND 5,7.9,11 2.4,6,7. 

9.10,12 
"TTL: pin 3 

MODEL TOSW-230 & ZSDR-230 

TTL +SV 

L 
0 
C 
A 
L 

• • 

I RF-1 """"i ....... -I4I~ ..... -f"""I4 ....... -t-l1- RF-2 

EEM 1991 

RFIN 

Tn LOGIC FOR ZSOR-425 Ik TOSW-425 COM 
TTL-1 

RF-1 1 
RF-2 1 
RF-3 0 
RF-4 0 

TTL-2 

0 
1 
1 
0 

TTL LOGIC FOR ZSOR·230 Ik TOSW·230 

TTL 1: I RF-1/OFF I RF-2/ON 
TTL 0: , RF-1/ON RF-2/0FF 

In Stock ... immediate Delivery 
For manufacturers' sales offices, see yellow pages 
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low current I low voltage 

Electronic Attenuators jSwitches 
1.4to60dB . 
1 MHz to 2,5 GHz 

case style selection 
outline drawings see Table of Contents 

PAS ZMAS 

FREWNCY INSERTION LOSS IN-OUT ISOLATION IN-CON ISOLATION PRICE DISTRIBUTOR 
MHz dB dB dB $ 

IN CON Mid-Band Total 
MODEL m Range L M U L M U QIy, 

NO. fL-fU Typ. Max. Typ. Max. Typ. Min. Typ. Min. Typ. Min. Typ. Min. Typ. Min. Typ. Min. (1-9) 

PAS PAS-1 5-450 DC-0.05 3.5 4.0 3.5 4.7 65 50 45 35 35 
case A01 PAS-2 10-1000 DC-0.05 4.0 6.0 6.5 8.5 50 40 40 30 35 

PAS-3 1-200 DC-~. 05 1.4 2.0 1.6 2.5 65 50 50 40 50 

ZFAS ZFAS-15 10-2500 DC-200 3.5 4.5 3.5 7.0 20 18 35 25 30 
case K18 

ZMAS ZMAS-1 5-450 DC-D.05 3.5 4.0 3.5 4.7 65 50 55 45 35 
case M21 ZMAS-3 1-200 DC-0.05 1.4 2.0 1.6 2.5 65 50 50 40 50 

ZAS ZAS-1 5-450 DC-~. 05 3.5 4.0 3.5 4.7 65 50 55 45 35 
case M22 ZAS-3 1-200 DC-0.05 1.4 2.0 1.6 2.5 65 50 50 40 50 

L=low range (fL to 10 fL) M=mid range (10fL to fu/2) 
m=mid band (2fL to fu/2) 

typical harmonic spectrum comparing attenuators 
Double Balanced Mixer Vs. Electronic Attenuator 

25 35 25 25 15 20 10 33.95 
25 30 20 17 10 17 10 47.95 
35 35 25 20 10 15 10 34.95 

20 19 15 28 20 20 15 99.95 

25 35 25 25 15 20 10 66.95 
35 35 25 20 10 15 10 67.95 

., 
25 35 25 25 15 20 10 59.95 
35 35 25 20 10 15 10 59.95 

U=upper range (fu/2 to fu) 

schematic 

OUT 

J 

F 
A 
C L 
T 0 
0 c 
R A 
Y L 

• • • • • • 
• 

• • 
• • 

pin and coaxial connections 
suggested control port biasing configuration 

see case style outline drawings 

Series PAS ZFAS ZMAS ZAS 

Models -1 all all 
-3 -2 models models 

OUT 8 8 1 1 
IN 2 3 
CONTROl '3,4 '3,4 3 2 
GNO+ 2,5,6,7 2,5,6,7 
CASE GNO 2 2,5.6,7 
• pins 3 and 4 must be connected together externally 
.Ground externally. All measurements made with GND pin(s) 

grounded externally. 

NOTES: 

all 
models 

1 
3 
2 

±20mA 5000 

TO~NPIJ1" CONTROl. 
PORT 500 

NSNGUIDE 
MCLNO. NSN 
PAS-2 5895-01-102-0100 
PAS-3 5895-01-067-3035 
ZMAS-1 5895-01-140-4291 

1. Maximum RF Input power, 1 watt no damage, 100 mW operating except ZFAS-15, 1 mW. Maximum control current 20 mAo 
2. Refer to Table of Contents for quality control procedures, environmental specifications, absolute maximum ratings, and hkel 

testing. . 
3. For connector types and case mounting options, see case style outline drawings. 
4. Prices and specifications subject to change without notice . 
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pin diode t;;;IMini-Circuits 

Electronic Step A ttenuators 
with TTL Control Inputs 
0,5 to 20 dB steps, up to 35 dB attenuation 
10 MHz to 1 GHz 
Also available in SMA connector package 

TOAT 

FREQlI:NCY PRMARY MAX. THRU STEP ACClRACY VSWR PRICE DISTRIBUTOR 
MHz ATTN. STEPS (dB) ATIEN. LOSS $ 

(dB) ~fi. 

MODB. @ m CONTROl PORT (± dB) FOR StEP QIy. 
NO. fL fu #1 #2 #3 #1 #2 #3 L M U (1-9) 

TOAT TOAT-R512 10 1000 0.5 1 2 3.5 4.0 0.2 0.25 0.25 1.6 1.4 1.5 $.95 
case~ TOAT-124 10 1000 1 2 4 7 4.0 0.25 0.25 0.3 1.6 1.4 1.5 $.95 

TOAT-3610 10 1000 3 6 10 19 4.0 0.3 0.4 0.4 1.6 1.4 1.5 $.95 
TOAT-51020 10 1000 5 10 20 35 4.0 0.4 0.4 0.5 1.6 1.4 1.5 $.95 

L= 10-100 MHz M= 100-500 MHz U=500-1000 MHz 

ADDITIONAL SPECIFICA 1l0NS 
DC VOLTAGE: +5V 
DC CURRENT: 10 mA MAX. 
RISE TIME (10% TO 90%): 6 Jl. SEC. MAX 
DELAY TIME (50% TTL TO 90% RF): 6 Jl. SEC. MAX. 
TTL INPUT HIGH THRESHOLD: 2V MIN. 
TTL INPUT LOW THRESHOLD: 0.8V MAX. 
TTL TOGGLE RATE: 100 KHz TYP. 
1 dB COMPRESSION: 0 dBm 
MAX. RATINGS: 

INPUT POWER: 15 dBm 
DC VOLTAGE: 5.5V MAX. 
TTL PORT: 5.5V MAX. 
OPERATING TEMPERATURE: -55· TO 100·C 
STORAGE TEMPERATURE: -55· TO 125·C 

LOGIC FUNCTION: 
TTL HIGH ACTIVATES ASSOCIATED IN-LINE ATTENUATION 
TTL LOW BYPASSES THIS ATTENUATION 

NOTES: 
1. STEP ACCURACY IS SPECIFIED FOR BASIC STEPS. 

FOR COMBINATION OF STEPS, ACCURACY IS ADDITIVE. 
2. THRU LOSS IS IvINIMUM ACHIEVABLE INSERTION LOSS WITH ALL 

ATTENUATION ELEMENTS BYPASSED (TTL CONTROL STATE 000). 
3. PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT 

NOTICE. 
4. ALSO AVAILABLE IN SMA CONNECTOR PACKAGE. 

PLEASE CONSULT FACTORY FOR DETAILS. 

TOAT-51 020 

pin connections 
PIN 

1 
2 
3 
4 
11 
12 
5,6,7,8,9,10 

features 

FLtCTION 

mCONTROL #3 
m CONTROL #1 
mCONTROL #2 
RFIN 
RF OUT 
+5VDC 
CASE GROUND 

o wide frequency band, 10-1000 MHz 
o excellent step Qccuracy, 0.2 dB typo 
o exceHent VSWR, 1.3 typo 
• low DC current, 6 rnA typo 
• operates over -55° to 100°C 
• sma6 case, 0.6" dia., TO-8 

F 
A 
C L 
T 0 
0 C 
II A 
Y L 

• 
I 

• • • • • • • 

STEP A TIENUA TION AT TIL CONTROL STATE THRU LOSS 
FREQUENCY 000 100 010 001 110 101 011 111 FREQlI:NCY lNT·1 

(MHz) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (MHz) (dB) 
0.3 0.01 5.1 8.0 18.0 12.8 22.9 25.9 30.7 0.3 14.1 
0.9 -0.02 5.0 9.7 19.8 14.7 24.9 29.2 34.3 0.9 9.8 
2.9 0.00 4.8 9.7 19.9 14.5 24.7 29.4 34.3 2.9 5.0 
9.0 0.00 4.9 9.9 20.0 14.8 24.9 29.9 34.9 9.0 3.0 

19.0 0.00 4.9 9.9 20.0 14.9 25.0 30.0 34.9 19.0 2.7 
58.0 0.00 4.9 10.0 20.0 14.9 25.0 29.9 34.9 58.0 2.0 

124.0 0.00 4.9 9.9 20.0 14.9 25.0 29.9 34.9 124.0 2.5 
384.0 0.00 4.9 9.9 19.9 14.8 24.8 29.7 34.7 384.0 2.7 
603.0 0.00 4.9 9.9 19.8 14.8 24.8 29.7 34.7 603.0 2.8 
846.0 0.00 5.0 9.9 19.8 14.9 24.8 29.8 34.8 846.0 3.1 

1060.0 0.00 5.1 10.0 19.7 15.0 24.9 29.7 34.8 1060.0 3.1 
1242.0 0.00 5.1 9.9 19.6 15.0 24.9 29.5 34.7 1242.0 3.2 
1592.0 0.00 5.2 9.8 19.2 14.9 24.7 28.6 33.7 1592.0 3.0 
1995.0 0.00 5.3 9.6 18.9 15.0 24.6 28.1 33.4 1995.0 3.8 
2284.0 0.00 5.5 9.5 18.8 15.0 24.6 27.5 33.1 2284.0 4.1 
2500.0 0.00 5.6 9.4 18.5 15.0 24.2 27.2 32.6 2500.0 4.2 

0 

~ 
~ n Stock ... lmmediate Delvery 
EEM 1991 For manufacturers' sales offices, see yellow pages 
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rugged, one-piece design 

MAT 
case A11 

AT 
case A04 

• 

• 

• 

• 
• 
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Fixed Attenuators 
1 to 40 dB 
DC to 1500 MHz 

case style selection 
outline drawings see Table of Contents AT 

FREQUENCY ATTENUATION VSWR PRICE DISTRIBUTOR 
RANGE, MHz dB 

MODEL FLATNESS, MAX. 
NO. Nom. ~ M !1 

MAT-1 DC-1500 1±0.2 0.3 0.4 0.5 
MAT-2 DC-1500 2±0.2 0.3 0.4 0.8 
MAT-3 DC-1500 3±0.2 0.3 0.6 1.0 
MAT-4 DC-1500 4±0.2 0.3 0.6 1.0 
MAT-5 DC-1500 5±0.3 0.3 0.6 1.0 

MAT-6 DC-1500 6±0.3 0.3· 0.6 1.0 
MAT-7 DC-1500 7±0.3 0.3 0.6 1.0 
MAT-8 DC-1500 8±0.3 0.3 0.6 1.0 
MAT-9 DC-1500 9±0.4 0.3 0.6 1.0 
MAT-10 DC-1500 10±0.4 0.3 0.6 1.0 

MAT-12 DC-1500 12±0.4 0.3 0.6 1.0 
MAT-15 DC-1500 15±0.4 0.4 0.7 1.1 
MAT-20 DC-1500 2O±0.5 0.4 0.8 1.3 
MAT-25 DC-1500 25±0.5 0.4 0.8 1.3 

MAT-3D DC-1000 3O±0.5 0.5 1.0 -
MAT-40 DC-500 4O±0.6 1.0 - -
AT-1 DC-1500 1±0.2 0.3 0.4 0.5 
AT-2 DC-1500 2±0.2 0.3 0:4 0.8 
AT-3 DC-1500 3±0.2 0.3 0.6 1.0 
AT-3-75 DC-500 3±0.2 0.9 - - , 
AT-4 DC-1500 4±0.2 0.3 0.6 1.0 

AT-5 DC-1500 5±0.3 0.3 0.6 1.0 
AT-6 DC-1500 6±0.3 0.3 0.6 1.0 
AT-6-75 DC-500 6±0.3 1.0. - -
AT-7 DC-1500 7±0.3 0.3 0.6 1.0 
AT-8 DC-1500 8±0.3 0.3 0.6 1.0 

AT-9 DC-1500 9±0.4 0.3 0.6 1.0 
AT-1D DC-1500 10±0.4 0.3 0.6 1.0 
AT-10-75 DC-500 . 10±0.4 1.0 - -
AT-12 DC-1500 12±0.4 0.3 0.6 1.0 
AT-15 DC-1500 15±0.4 0.4 0.7 1.1 
AT-15-75 DC-500 15±0.4 0.8 1.2 -
AT-20 DC-1500 2O±0.5 0.4 0.8 1.3 
AT-20-75 DC-500 2O±0.5 1.1 - -
AT-3D DC-1000 3O±0.5 0.5 1.0 -
AT-40 DC-500 4O±0.6 1.0 - -
L = DC-500 MHz M = DC-1000 MHz 
designers kits available 

MODEL No. of 
KIT NO. TYPE Units in Kit DESCRIPTION 
KAT-1 AT 16 4 of each 3, 6,10,20 dB 
KAT-2 AT 15 1 of~ 1 to 40 dB 

KMAT-1 MAT 14 2 of each 3, 6, 9, 10, 12,15,20 dB 
KMAT-2 MAT 16 1 of each 1 to 40 dB 

NOTES: 
• Denotes 75 ohm models, connectors available in 75 ohm BNC only. 
1. Far quality control procedures, environmental specifications, and HI-Rel 

description see Table of Contents. 
2. Absolute maximum ratings see section 1. In addition, maximum RF power 

1 watt for AT, CAT, NAT. TAT; 
'12 watt for MAT. SAT; 
V. watt for Terminations 

max. $ 

Qty. 
L M U (1-9) 

1.3 1.5 1.7 4.45 
1.3 1.5 1.7 4.45 
1.3 1.5 1.7 4.45 
1.3 1.5 1.7 4.45 
1.3 1.5 1.7 4.45 

1.3 1.5 1.7 4.45 
1.3 1.5 1.7 4.45 
1.3 1.5 1.7 4.45 
1.3 1.5 1.7 4.45 
1.3 1.5 1.7 4.45 

1.3 1.5 1.7 4.45 
1.3 1.5 1.7 4.45 
1.3 1.6 1.8 4.45 
1.3 1.6 1.8 4.45 

1.3 1.6 - 4.45 
1.5 - - 4.45 

1.3 1.5 1.7 3.65 
1.3 1.5 1.7 3.65 
1.3 1.5 1.7 3.65 
2.0 - - 3.65 
1.3 1.5 1.7 3.65 

1.3 1.5 1.7 3.65 
1.3 1.5 1.7 3.65 
2.0 - - 3.65 
1.3 1.5 1.7 3.65 
1.3 1.5 1.7 3.65 

1.3 1.5 1.7 3.65 
1.3 1.5 1.7 3.65 
2.0 - - 3.65 
1.3 1.5 1.7 3.65 
1.3 1.5 1.7 3.65 
1.5 2.0 3.65 

1.3 1.6 1.8 3.65 
2.0 - - 3.65 
1.3 1.6 - 3.65 
1.5 - - 3.65 

!.! = DC-1500 MHz 

PRICE,~ 
per kit 

NSNGUIDE 
MCL NO.NSN 

F 
A 
C 
T 
o. 
R 
y 

• • • • • 
• • • • • 
• • • • 
• • 
• • • • • 
• • • • • 
• • • • • • 
• • • • 

39.95 SAT-6 5985-01-237-5343 

SAT-30 5985-01-190-6838 
. 39.95 

pin connections 
see cose style autUne drawings 

SERIES 

MAT 
AT 

In Out 

8 
8 

Ground 

2,3,4,5.6.7 
2,3.4.5,6,7 

L 
0 
c 
A 
L 

• • • • • 
• • • • • 
• 
• • • 
• • 
• • • • • 
• • • • • 
• • • • • • 
• • • • 

3. Models are available with male/female coax connectors. For other 
configurations and inter-series versions consult factory. See case style 
outline drawings. 

4. Prices and specifications subject to change without notice. 

r--1M.-n.- C.-rcu.-ts P.O. BOX 350166, Brooklyn, New York 11235-0003 (718) 934-4500 
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CMini-Circuits 

50 ohms and 75 ohms 

NAT 

FREQUENCY 
RANGE, MHz 

MODa F1a1ness, max. 
NO. Nom. \, M Y L M 

_AT-1 DC-1SOO 1±0.2 0.3 0.4 0.5 1.3 1.5 
_AT-2 DC-1SOO 2±0.2 '0.3 0.4 0.8 1.3 1.5 

* _AT-3 DC-1500 3±0.2 0.3 0.6 1.0 1.3 1.5 
NAT. CAT-3-75 DC-500 3±0.2 0.9 2.0 

case FF57 _AT-4 DC-1500 4±0.2 0.3 0.6 1.0 1.3 1.5 
_AT-5 DC-1500 5±0.3 0.3 0.6 1.0 1.3 1.5 
_AT-6 DC-1500 6±0.3 0.3 0.6 1.0 1.3 1.5 

• CAT-6-75 DC-500 6±0.3 1.0 2.0 
_AT-7 DC-1500 7±0.3 0.3 0.6 1.0 1.3 1.5 
_AT-8 DC-1500 8±0.3 0.3 0.6 1.0 1.3 1.5 
_AT-9 DC-1500 9±0.4 0.3 0.6 1.0 1.3 1.5 

* _AT-i0 DC-1500 10±0.4 0.3 0.6 1.0 1.3 1.5 
CAT. CAT-10-75 DC-500 10±0.4 1.0 2.0 

case FF55 _AT-12 DC-1500 12±0.4 0.3 0.6 1.0 1.3 1.5 
_AT-15 DC-1500 15±0.4 0.4 0.7 1.1 1.3 1.5 

• CAT-15-75 DC-1000 15±0.4 0.8 1.2 1.5 2.0 
_AT-20 DC-1500 2O±0.5 0.4 0.8 1.3 1.3 1.6 

• CAT-2D-75 DC-500 20±0.5 1.1 2.0 
_AT-3D DC-1000 3O±0.5 0.5 1.0 1.3 1.6 
_AT-4D DC-SOO 4D±0.6 1.0 1.5 

·Add prefix letter N or C to _AT where applicable 

SAT SAT-1 DC-1500 1±0.2 0.3 0.4 0.5 1.3 1.5 
case FF56 SAT-2 DC-1500 2±0.2 0.3 0.4 0.8 1.3 1.5 

SAT-3 DC-1SOO 3±.D2 0.3 0.6 1.0 1.3 1.5 
SAT-4 DC-1500 4±0.2 0.3 0.6 1.0 1.3 1.5 
SAT-5 DC-1500 5±0.3 0.3 0.6 1.0 1.3 1.5 
SAT-6 DC-1500 6±0.3 0.3 0.6 1.0 1.3 1.5 
SAT-7 DC-1500 7±0.3 0.3 0.6 1.0 1.3 1.5 
SAT-8 DC-1SOO 8±0.3 0.3 0.6 1.0 1.3 1.5 
SAT-9 DC-1500 9±0.4 0.3 0.6 1.0 1.3 1.5 
SAT-iD DC-1500 10±O.4 0.3 0.6 1.0 1.3 1.5 
SAT-i2 DC-1500 12±0.4 0.3 0.6 1.0 1.3 1.5 
SAT-i5 DC-1SOO 15±0.4 0.4 0.7 1.1 1.3 1.5 
SAT-2D DC-1500 20±0.5 0.4 0.8 1.3 1.3 1.6 
SAT-3D DC-1000 3O±0.5 0.5 1.0 1.3 1.6 
SAT-4D DC-500 4D±0.6 1.0 1.5 

L = DC-500 MHz M = DC-1000 MHz Y = DC-1500 MHz 

Terminations 
DC to 2000 MHz 

50 ohms 
case style selection 

QIy. 
(1-9) 

!.! NAT CAT 
1.7 23.95 16.95 
1.7 23.95 16.95 
1.7 23.95 16.95 

16.95 
1.7 23.95 16.95 
1.7 23.95 16.95 
1.7 23.95 16.95 

16.95 
1.7 23.95 16.95 
1.7 23.95 16.95 
1.7 23.95 16.95 
1.7 23.95 16.95 

16.95 
1.7 23.95 16.95 
1.7 23.95 16.95 

16.95 
1.8 23.95 16.95 

16.95 
23.95 16.95 
23.95 16.95 

1.7 20.95 
1.7 20.95 
1.7 20.95 
1.7 20.95 
1.7 20.95 
1.7 20.95 
1.7 20.95 
1.7 20.95 
1.7 20.95 
1.7 20.95 
1.7 20.95 
1.7 20.95 
1.8 20.95 

20.95 
20.95 

outline drawings see Table of Contents 

For Notes see opposite page BTRM 

EEM 1991 

MODEL 
NO. 

case LL85 BTRM-5D 
BTRM-75 

case Ll86 STRM-50 
case ll87 NTRM-50 

IMPEDANCE 
OHMS 

50 
75 
50 
50 

FREQU~~f,Y 
RANGE MHz 

DC-2000 
DC-i000 

gg=~888 

RETURN LOSS, dB, MIN. 

DC-50 0 DC-i0DO DC-2000 

35 
30 
40 
35 

30 
20 
35 
30 

21 

26 
21 

In Stock ... lrtrnedate Delvery 
For manufacturers' sales offtces, see yellow pages 

L 
o 
C 
A 
L 

• • • • • • • • • • • • • • 

STRfII 

PISTRIBUTO~ 
F 

Qty. 
(1-9) 

8.25 
9.95 
9.45 
9.45 

A 
C L 
T 0 
o C 
R A 
Y L 



3450 

PlP 
case A01 

*BlP 
case FF55 

*I\LP 
case FF57 

*SLP 
case Ff99 

~ 
SelF 

case VV161 

MICROWAVE COMPONENTS. SYSTEMS. & EQUIPMENT 

Filters, low pass 
dc-1.2 GHz 

case style selection 
outline drawings see. Table of Contents 

SClF PlP NlP BlP 

fco. MHz STOP BAND. MHz VSWR. PASSBAND. MHz 
(loss <1dB) (loss 3db) (loss> 20<:18) (loss>4O<:I8) Passbald Stopband 

MODEL 
NO. Min. Nom. Max. Max. Min. Typ. 

PLP-5 DC-5 6 8 10 200 1.7 
PLP-l0.7 DC-ll 14 19 24 200 1.7 
PLP-21.4 DC-22 24.5 32 41 200 1.7 
PLP-30 DC-32 35 47 61 200 1.7 
PLP-50 DC-48 55 70 90 200 1.7 
PLP-70 DC-60 67 90 117 300 1.7 
PLP-90 DC-81 90 121 157 400 1.7 
PLP-l00 DC-98 108 146 189 400 1.7 
PLP-150 DC-141l 155 210 300 600 1.7 
PLP-200 DC-19O 210 290 390 800 1.7 
PLP-2S0 DC-225 250 320 400 1200 1.7 

PLP-300 DC-270 297 410 550 1200 1.7 
PLP-450 DC-400 440 580 750 1800 1.7 
PLP-SSO DC-52O 570 750 920 2000 1.7 
PLP-600 DC-580 640 840 1120 2000 1.7 

PLP-7S0 DC-700 770 1000 1300 2000 1.7 
PLP-800 DC-72O 800 1080 1400 2000 1.7 
PLP-85O DC-780 850 1100 1400 2000 1.7 
PLP-l000 DC-900 990 1340 1750 2000 1.7 
PLP-1200 DC-looo 1200 1620 2100 2500 1.7 

_LP-S DC-5 6 8 10 200 1.7 
_LP-l0.7 DC-l1 14 19 24 200 1.7 
_LP-2U DC-22 24.5 32 41 200 1.7 
_LP-30 DC-32 35 47 61 200 1.7 
_LP-SO DC-48 55 70 90 200 1.7 
-LP-70 DC-60 67 90 117 300 1.7 
_LP-90 DC-81 90 121 157 400 1.7 
_LP-l00 DC-98 108 146 189 400 1.7 
-I.P-15O DC-l40 155 210 300 600 1.7 
_LP-200 DC-19O 210 290 390 800 1.7 

_LP-300 DC-270 297 410 550 1200 1.7 
-I.P-450 DC-400 440 580 750 1800 1.7 
_LP-SSO DC-520 570 750 920 2000 1.7 
_LP-600 DC-580 640 840 1120 2000 1.7 

_LP-750 DC-700 770 1000 1300 2000 1.7 
-LP-800 DC-72O 800 1080 1400 2000 1.7 
-LP-850 DC-780 850 1100 1400 2000 1.7 
-LP-l000 DC-9OO 990 1340 1750 2000 1.7 
_LP-1200 DC-1ooo 1200 1620 2100 2500 1.7 

* Add pFefix letter B, N, or S to ..J.P where applicable (see note 4) 

surface mount 
PASSBAND. MHz fco. MHz STOP BAND. MHz VSWR. 

Typ. 

18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

18 
18 
18 
18 

18 
18 
18 
18 
18 

18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

18 
18 
18 
18 

18 
18 
18 
18 
18 

(loss <1d8) (I~s 3db) (loss>20<:18) (loss>40d8). Passbald Stopband 

MODB. 00.8 feo To feo 
NO. Min. Nom. Max. Max. Min. Typ. Typ. Typ. 

SCLF-2l.4 DC-22 24.5 32 41 200 1.3 1.7 18 
SCLF-30 DC-3D 35 47 61 200 1.3 1;\, 18 
SCLF-45 DC-45 55 70 90 200 1.3 1.7 18 
SCLF-135 DC-l35 155 210 300 600 1.5 1.7 18 
SCLF-l90 DC-19O 210 290 390 800 1.5 1.7 18 
SCLF-380 DC-380 440 580 750 1800 1.5 1.7 18 
SCLF-420 DC-42O 570 750 920 2000 1.5 1.7 18 

3450 

SlP 

PRICE DISTRIBUTOR 
$ F 

A 
Note 4 C L 

T 0 

~ 
0 C 
R A 
v L 

11.45 • • 
11.45 • • 11.45 • • 
11.45 • • 
11.45 • • 
11.45 • • 
11.45 • • 
11.45 • • 
11.45 • • 
11.45 • • 11.45 • • 
11.45 • • 11.45 • • 
11.45 • • 
11.45 • • 
11.45 • • 
11.45 • • 
11.45 • • 11.45 • • 
11.45 • • 

32.95 • • 32.95 • • 
32.95 • • 
32.95 • • 32.95 • • 
32.95 • • 
32.95 • • 
32.95 • • 32.95 • • 
32.95 • • 
32.95 • • 32.95 • • 
32.95 • • 
32.95 • • 
32.95 • • 
32.95 • • 32.95 • • 
32.95 • • 32.95 • • 

PRICE DISTRIBUTOR 
$ F 

A 
C L 
T 0 

~ 
0 C 
R A 
v L 

11.45 • • 11.45 • • 11.45 • • 11.45 • • 
11.45 • • 11.45 • • 
11.45 • • 

r--1M.-n.- C.-rcu.-ts P.O. BOX 350166, Brooklyn. New York 11235-0003 (718) 934-4500 
59.......· FAX (718) 332-4661 T8.EX 6852844 or 620156 

A·181 0 For manufacturers' sales offices, see yellow pages EEM 1991 



3450 MICROWAVE COMPONENTS. SYSTEMS. & EQUIPMENT 

Filters, high pass 
41 MHz-2.2 GHz 

PASSBAND. MHz 
(loss <idB) 

MODEL 
NO. Min. Min. 

PHP PHP-50 41 
case AC1 PHP-100 90 

PHP-150 133 
PHP-175 160 
PHP-200 185 
PHP-250 225 
PHP-300 290e 
PHP-400 395 
PHP-500 500 
PHP-600 600 

PHP-7oo 700 
PHP-800 780 
PHP-900 910 
PHP-1000 1000 

*BHP _HP-50 41 
case FF55 -HP-100 90 

• NHP -HP-150 133 
JIP-f75 160 

case FF57 _HP-200 185 
_HP-250 225 

*SHP -HP-300 290e 
case FF99 JIP-400 395 

-HP-500 500 
-HP-600 600 

-HP-7OO 700 
-HP-800 780 
-HP-9OO 910 
-HP-1OO0 1000 

200 
400 

600 
800 
800 

1200 
.1200 

1600 
1600 
.1600 

1800 

2000 
2100 
2200 

200 
400 

600 
800 
800 

1200 
.1200 

1600 
1600 
1600 

1800 

2000 
2100 
2200 

• Insertion loss 1.5 db max. 

fco. MHz 
(loss 3db) 

Nom. 
37 
82 

120 

140 

164 

205 

245 

360 

454 

545 

640 
710 

820 

900 

37 
82 

120 

140 

164 

205 
245 

360 

454 

545 

640 
710 
820 
900 

STOP BAND. MHz 
(loss>2OdB) (loss>40db) 

Min. 
26 

55 
95 

105 

116 
150 
190 
290 
365 
440 

520 
570 
660 
720 

26 

55 
95 

105 

116 
150 
190 

290 
365 

440 

520 
570 
660 

720 

Min. 

20 

40 

70 
70 
90 

100 
145 

210 
280 
350 

400 

445 
520 
550 

20 

40 

70 
70 
90 

100 
145 

210 

280 

350 

400 

445 
520 

550 

VSWR. 
Passband Stopband 

Typ. Typ. 

1.5 
1.5 
1.8 
1.5 
1.6 
1.3 
1.7 
1.7 

1.9 
2.0 

1.6 
2.1 

1.8 

1.9 

1.5 
1.5 
1.8 

1.5 
1.6 
1.3 
1.7 

1.7 
1.9 
2.0 

.1.6 
2.1 

1.8 
1.9 

17 
17 
17 
17 
17 
17 
17 
17 
17 
17 

17 
17 
17 
17 

17 
17 
17 

17 
17 

17 
17 

17 

17 
17 

17 
17 

17 
17 

*Add prefix letter B, N, or S to ~p where applicable (see Note 4) 

NOTES: 
.. 35 dB for SCLF--380 and SCLF-420 
1. For quality control procedures, 

environmental specifications, and 
HI-Rei description see Table of 
Contents. 

2. Absolute maximum ratings see 
section 1. In addition, maximum RF 
power '12 watt. 

EEM 1991 

3. Models are available with male/ 
female coax comectors. For other 
configurations and inter-series 
versions consult factory. See case 
style outline drawings. 

pin connections 
see cose style outline drawing 

4. For N prefix add $3, S prefix add $2 
to price shown. 

5. Prices and specifications subject to 
change without notice. 

SERIES 

PlP 

PHP 

PIF 

SClF 

In 

1 

1 

1 

1 

In Stock ... lmmedate Delivery 
For manufacturers' sales offices. see yellow pages 

Out 

8 

8 

6 

8 

3450 

i·Circuits 

PRICE DISTRIBUTOR 
$ F 

(Note 4) ~ 
r 

Qty. ~ 
(1-9) v 
14.95 
14.95 
14.95 
14.95 
14.95 
14.95 
14.95 
14.95 
14.95 
14.95 

14.95 
14.95 
14.95 
14.95 

36.95 
36.95 
36.95 
36.95 
36.95 
36.95 
36.95 
36.95 
36.95 
36.95 

36.95 
36.95 
36.95 
36.95 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

Ground 

2,3,4.5,6.7 

2,3,4,5,6,7 

2,3,4,5.7 ,8 

2,3,4,5,6 

L 
o 
C 
A 
L 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

60 

A·1811 



3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 3450 

Filters, bandpass 
8.9 M1z to 82.0 MHz 

case style selection 
outline drawings see Table of Contents 

constant impedance 
CENlER PASS BAND MHz STOP BAND. MHz PR!CE DISlRlBUTOR 
FREQ. 

F MHz 
(Note 4) A 

C L 
(loss < 1 db) ~9SS > 10 dB) (loss > 20 dB) T 0 

MODB. VSWR. 1.3:1, Typ. 0 C Max. Min. In. Max. Min. Max. 
~i R A 

NO. FO F1 F2 F3 F4 1'5 , F6 TOTAl BAND, MHz y L 

·PIF _1F-21.4 21.4 18 25 4.9 85 1.3 150 DC-220 14.95 • • 
case AOl 

·BIF _IF-3~ 30 25 35 7 120 1.9 210 DC-330 14.95 • • 
case Ff55 _IF-40 42 35 49 10 168 2.6 300 DC-400 14.95. • • 

·NIF _IF-50 50 41 58 11.5 200 3.1 350 DC-44O 14.95 • • 
case FF57 _IF-60 60 50 70 14 240 3.8 400 DC-500 14.95 • • 

'SIF _1F-70 70 58 82 16 280 4.4 490 DC-550 14.95 • • 
case FF99 

* Add prefix letter p, S, BorN to -'P where applicable (see note 4) 

elliptic response 
CENTER PASSBAND 3 dB BANDWDTH STOPBAND STOPBAND PASSBAND STOPBAND PRfE DISTRIBUTOR 
FREQ. I.L. 1.5 ell TYPICAl I.l. > 20 dB I.L. > 35 dB VSWR VSWR 
(Miz) MAX. (MHz) (MHz) (MHz) MAX. TYPICAL (Note 5) F 

(MHz) A 
C L 
T 0 

MODB. Qty. 
o' C 
R A 

NO. 10 11-12 13-14 15-16 17 18-19 (1-9) v L 

CID*PBP JP-10.7 10.7 9.5-11.5 8.9-12.7 7.5 15 0.6 50-1000 1.7 16.0 18.95 • • case AOl -IIP-21.4 21.4 19.2-23.6 17.9-25.3 15.5 29 3.0 80-1000 1.7 16.0 18.95 • • 
CD·BBP ..81'-30 30.0 27.0-33.0 25-35 22 40 3.2 99-1000 1.7 16.0 18.95 • • 

case FF55 \ 
(3D'NBP 

case FF57 
-IIP-60 60.0 55.0-67.0 49.8-70.5 44 79 4.6 190-1000 1.7 16.0 18.95 • • 

CID·SBP 
case FF99 

..81'-70 70.0 63.0-77.0 58.0-82.0 51 94 6.0 193-1000 1.7 16.0 18.95 • • 

* Add prefix letter p, S, B or N to -BP where applicable (see note 5) 

pin connections 
see case style outline drawing 

SERIES In Out Ground 
PIF 1 6 2.3.4.5.7.8 
PBP 1 8 2.3.4.5.6.7 

61 
r--IM.-n.- C-.rcu.-ts P.O. BOX 350166. Brooklyn. New York 11235-0003 (718) 934-4500 
,......... FAX (718) 332-4661 Ta.EX 6852844 or 620156 
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3450 MICROWAVE COMPONENTS. SYSTEMS. & EQUIPMENT 3450 

flat time delay Mini·Circuits 

Filters, low pass 
DC-1.87 GHz 

case style selection 
outline drawings see Table of Contents 

MODB. 
NO. 

m,,"PBl..P -Bl.P-39 
case A01 JLP-117 

m,,"BBLP JLP-156 
case Ff55 JI.P-200 

m,,"NBLP 
case Ff57 

JLP-300 

m,,"SBLP JLP-467 
JLP-933 case Ff99,.. 
~ LP-187C 

PBLP 

PASSBAND. fco, MHz 
MHz (loss=3dB) 

losS=1.2dB) 

Min. Nom. 

DC-23 39 
DC-t>5 117 

DC-94 156 
DC-l20 200 

DC-l80 300 

DC-280 467 
DC-560 933 
DC-650 1870 

GROUP DELAY VARIATION, ns 

DC-Ico DC-2Ico DC-2.671co 

X X X 
0.7 4.0 5.0 
0.35 1.4 1.9 

0.3 1.1 1.5 
0.4 1.3 1.6 

0.2 0.6 0.6 

0.15 0.4 0.55 
0.09 0.2 0.28 
0.05 0.1 0.15 

VSWR 

DC·O.2Ico DC·O.6Ico 
X X 

1.3 2.3 
1.3 2.4 

1.3 2.3 
1.1 1.9 

1.25 2.2 

1.25 2.2 
1.3 2.2 
1.45 2.9 

STOPBAND, M-IZ 

Loss-10dB Loss-20dB 
Max. Max. 

78 117 
234 312 

312 416 
400 534 

600 801 

934 1246 
1866 2490 
3740 5000 

* Add prefix letter P, B, N, or S to _SLP where applicable (see note 6) 

In Stock ... Immedate Delvery 
EEM 1991 For manufacturers' sales offices, see yellow pages 

PRICE DISTRIBUTOR 
$ 

F = A 
C L 
T 0 6) 0 c Q%- R A 

(1- ) y L 

19.95 • • 
19.95 • • 
19.95 • • 
19.95 • • 
19.95 • • 
19.95 • • 
38.95 • • 
38.95 • • 

6 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 3450 

very broadband 

Directional Couplers 
6to30dB 
5 KHz to 2000 MHz 

case style selection 
outline drawings see Table of Contents 

TOG PDC PDC-20A-5 TODC 

FREQ. COUPLING MAINLINE LOSS· DIRECTIVITY VSWR POWER PRICE DISTRIBUTOR 

me 
case B02 

PDC 
00 

case AC1" 

t 
00 

00 
case 111145 
case AC1. 

• • • • TODC 

MODEL 
NO. 

TDC-6-1 
TDC-tD-t 
TDC-l0-2 

PDC-tD-l 
PDC-1D-IID 
PDC-l0-2 
PDC-l0-5 
PDC-l0-6 

PDC-l0-21 
PDC-l0-22 
PDC-l0-54 
PDC-15-6 
PDC-I5-21 

PDC-20-1 
PDC-2D-IID 
PDC-2D-1W 
PDC-20-3 
PDC-2D-3ID 

PDC-20A-5 
PDC-1D-1-75 
PDC-1D-6-75 
PDC-I5-6-75 
PDC-20-3-75 
PDC-2D-6-75 
TODC-l0-t 

MHz dB 

fl-fu Nom, Flamess 

1CH1OO 6.3±0.4 ±0.4 
1-400 10.0±0.5 ±0.5 

5-1000 1HO.5 ±0.6 

0.5-500 11.5±0 .. 5 ±0.6 
1-400 11.5±0.5 ±0.5 

250-1000 10.5±0.5 ±0.6 
1-2000 10.5±0.5 ±1.0 

0.005-20 11±0.5 ±0.5 

1-1000 11±0.5 ±0.5 
5-750 1HO.5 ±0.5 

10-1500 1O.5±0.5 ±0.7 
0.01-35 15±0.5 ±0.5 
1-500 14.7±0.5 ±0.6 

25-400 2HO.75 ±0.5 
0.5-200 . 19.2±0.5 ±0.5 
10-700 19.2±0.5 ±0.5 

0.2-250 19.5±0.5 ±0.5 
0.2-250 19.5±0.5 ±0.5 

0.1-2000 2O.0±0.5 ±1.0 
1-250 10.5±0.5 ±0.75 

0.2-100 10.0±0.5 ±0.2 
0.02-35 14.5±0.5 ±0.5 
1-150 19.5±0.5 ±0.75 

0.05-40 2O.4±0.3 ±0.25 
1CH1OO 11.5±0.5 ±0.5 

dB 

L M U 
Typ. Max. Typ.Max. Typ. Max. 

2.0 2.4 2.0 2.4 2.0 2.5 
1.2 1.5 1.0 1.3 1.2 1.5 
1.4 1.8 1.5 1.8 1.6 2.0 

0.85 1.3 0.65 1.0 0.85 1.3 
0.6 0.9 0.8 1.1 0.9 1.3 
1.4 1.6 - - 1.6 2.0 
1.2 1.9 1.3 1.9 2.0 2.5 
0.4 1.2 0.4 0.8 0.4 1.0 

1.2 1.7 1.2 1.7 1.6 2 
1.1 1.6 1.2 1.7 1.6 1.9 
1.2 1.8 1.3 1.9 1.6 2.3 
0.3 0.6 0.2 0.4 0.3 0.6 
0.7 1.1 0.7 1.1 0.8 1.2 

0.20.25 0.30.35 0.35 0.5 
0.30.5 0.30.5 0.4 0.6 
0.250.5 0.4 0.7 0.7 1.1 
0.35 0.6 0.250.5 0.36 0.6 
0.3 0.6 0.250.5 0.35 0.6 

0.6 1.5 0.6 1.5 1.9 2.9 
1.1 1.5 1.1 1.5 1.1 1.5 
1.2 1.6 0.9 1.2 0.9 1.3 
0.3 0.7 0.3 0.7 0.3 0.7 
0.35 0.8 0.35 0.8 0.35 0.8 
0.1 0.25 0.1 0.2 0.1 0.3 
1.2 1.5 1.0 1.3 1.2 1.5 

dB INPUT, W $ 
F 
A 
C 
T 

L M U L MU (~i 
0 
R 

Typ. Min. Typ. MIn. Typ. Min. Typ. Max. Max. Y 

36 30 30 25 20 15 1.5 1 2 23.95 • 35 25 30 20 20 15 1.5 1 2 17.95 • 
50 35 25 20 20 15 1.5 0.5 0.5 25.95 • 
32 25 32 25 22 15 1.2 1.5 3 13.45 • 
55 35 35 20 22 15 1.2 2.0 4 11.45 • 30 25 30 20 25 15 1.5 - 5 34.45 • 38 25 30 18 22 18 1.3 0.5 0.5 40.95 • 40 30 40 30 35 25 1.3 1.5 3 23.95 • 
40 30 25 20 25 17 1.2 1 2 32.95 • 
35 30 25 20 25 20 1.25 1 2 23.95 • 
35 25 28 23 28 23 1.3 0.5 0.5 35.95 • 38 30 35 25 28 20 1.15 2 4 23.95 • 35 30 35 30 30 23 1.4 1 2 23.95 • 
25 20 35 25 25 20 1.25 3 5 23.95 • 40 30 35 20 18 22 1.1 3 5 16.95 • 
34 30 27 23 23 20 1.4 1 2 23.95 • 
36 30 33 25 25 20 1.2 1.5 4 15.95 • 47 40 40 25 30 20 1.1 1.5 4 17.95 • 
34 20 25 15 20 10 1.5 0.5 2 44.95 • 30 20 30 20 30 20 2.0 2 4 14.95 • 
50 30 40 25 37 25 1.5 1 2 23.95 • 
35 20 35 20 35 20 1.3 1.5 4 25.95 • 
25 20 25 20 25 20 2.0 2 4 14.95 • 
45 35 35 20 25 18 1.2 1.5 3 23.95 • 
35 25 30 20 25 20 1.5 0.5 1 17.95 • case QQ96 

L=low range (fL to 10 fL) M=mid range (10 fL to fu/2) U=upper range (fu/2 to fu) 

pin and coaxial connection 
see 'case style outline drawing 

NOTE 6 Case 
SerIes In OUt Cplin Cplout Ground 

Not 
Used 

NOTES: 
f:::, L = fL - 2fL' M=O 

• Includes theoretical power loss at coupled port. 
• Denotes 75 ohm models, available only with 75 ohm BNC 
<> bl directional, L = 30 to 100 MHz 

00 bl directional 

l 
0 
C 
A 
l 

• 
• • 
• • • • • 
• • • • • 

lODe 5 8 2 - all others 11 t Models PDC-2D-1, ZDC-2Q-1. ZMDC-2Q-1: 
PDC 1 4 3 6 
me 1 2 4 -
ZEDC 1 2 3 -
ZMDC 3 2 1 -
ZOC 3 2 1 -
ZfDC 1 2 3 -

(except 20-4, -5) 
ZfDC-20-4. -5 3 1 2 -
PDC-20A-5 9 5 12 -

MIL-C-15370j18, NSN GUIDE 
MCl NO, 
POC-10-1 
POC-10-2 
POC-10-21 
POC-10-22 
POC-15-<> 

NSN Mll-C-15370/18* 
5985-01-178-4406 002 

008 
5985-01-130-0177 003 
5985-01-190-7738 
5985-01-147-{l160 009 

2,5,7,8 6 
3 -
- -
- -
- -
- -
- -

1,2,3,4,6, -
7,8.10,11 

L=25-50 MHz, M=5Q-300 MHz, U=300-400 MHz 
• Model ZFDC-20-5: above 1000 MHz, coupling flatness ± 1.OdB 
~ Models PDC-1D-21, ZFDC-1D-21; Upper range coupling ±0.75dB 
1. For quality control procedures, see Table of Contents. 
2. For environmental specifications, see Table of Contents. 
3. For connector types and case mounting options, 

see case style outline drawing. 
4. Prices and specifications subject to change without notice. 
5. All models are licensed under U.S. Patent 3,426,298. 
6. Bidirectional for Model PDC-2Q-3BD, PDC-2D-1BD. 

MCl NO, NSN MIL-C-15370/18* MCl NO. 
ZFDC-10-1 
ZFDC-10-2· 
ZFDC-2Q-3 
ZFDC-20-5 
ZMDC-2Q-3 

NSN MIL-C-15370/18* 
POC-2Q-3 5985-01-071>-8477 001 
TDC-10-1 5985-01-226-3428 
ZDC-10-1-1lNC 5985-01-125-3467 
ZDC-2Q-1 5985-01-178-4405 
ZDC-2O-3-BNC 5985-0Hl96-5OO7 

5985-01-179-5122 
5985-01-208-5694 
5985--Q1-146-Q478 
5985-01-097-2192 
5985-01-193-8515 

• UI)Its are not QPL fisted. 
u r--1M.-n.- C.-r· cu.-Is P,O. BOX 350166. Brooklyn. New York 11235-0003 (718) 934-4500 ~ 

63......· FAX (718) 332-4661 TB.EX 6852844 or 620156 g 
A.1814 For manufacturers' sales offices, see yellow pages EEM 1991 



3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 3450 

50 ohms and 75 ohms CMini-Circuits 

ZEOC ZM)C ZDC 

FREQ. COUPLING MAINLINE DIRECTIVITY VSWR POWER 
MHz dB dB dB INPUT. W F 

A 
C L 
T 0 

MOOR L M U L M U L M.U 
0 C 
R A 

NO. fL-fu Nom. Typ. Max. Typ.Max. Typ. MIn. Typ. Min. Typ. Min. Typ. Max. Max. Y L 
ZEDC ZEDC-10-28 HOOO 11±0.5 ±0.75 1.3 1.5 1.5 1.8 1.5 1.8 35 30 30 20 18 13 1.3 1.5 3 64.95 • 

case V37 ZEDC-15-2B 1-1000 15±0.5 ±0.5 0.5 1.0 0.8 1.2 1.0 1.4 35 30 30 25 25 15 1.15 1.5 3 64.95 • 
ZFDC ZFDC-10-1 1-500 10.5±0.25 ±0.6 1.0 1.3 0.8 1.1 1.0 1.3 32 25 33 25 22 15 1.2 1.5 3 44.95 • 

case K18 ZFDC-10-2 10-1000 10.75±0.5 ±0.5 1.5 2.0 1.2 1.6 1.5 2.0 35 28 30 25 27 20 1.5 1.5 3 51.95 • ZFDC-10-S 1-2000 10.8±0.5 ±1.0 1.2 1.9 1.2 1.8 1.8 2.5 38 25 30 18 22 18 1.3 0.5 0.5 84.95 • 
ZFDC-10-6 0.005-20 11±0.5 ±0.5 0.4 1.2 0.4 0.8 0.4 1.0 40 30 40 30 35 25 1.3 1.5 3 52.95 • ... ZFDC-10-21 1-1000 11±0.5 ±0.5 1.2 1.7 1.2 1.7 1.6 2.0 40 30 25 20 25 20 1.2 1 2 54.95 • 

• ZFDC-10-1-7S 1-400 10.5±0.5 ±0.5 1.0 1.4 1.1 1.5 1.1 1.6 46 30 44 28 34 20 1.3 2 4 45.95 • 
• ZFDC-10-21-7S 10-750 11±0.5 ±0.75 1.5 1.8 1.5 1.9 1.7 2.1 36 30 30 20 26 20 1.4 1 2 54.95 • 

ZFDC-10-22 1-750 11±0.5 ±0.5 1.1 1.6 1.2 1.7 1.4 1.9 35 30 25 20 25 20 1.25 1 2 49.95 • ZFDC-1S-S 1-2000 15.5±0.5 ±1.0 1.0 1.8 1.2 1.8 1.3 2.3 30 20 25 20 18 11 1.3 0.5 2 71.95 • ZFDC-1S-6 0.03-35 15±0.5 ±0.5 0.3 0.6 0.2 0.4 0.3 0.6 38 30 3525 28 20 1.15 2 4 49.95 • 
• ZFDC-15-6-7S 0.02-35 14.5±0.5 ±0.5 0.3 0.7 0.3 0.7 0.3 0.7 35 20 35 20 35 20 1.3 1.5 4 49.95 • ZFDC-20-3 0.2-250 19.5±0.5 ±0.25 0.35 0.6 0.250.5 0.35 0.6 36 25 33 25 25 20 1.2 1.5 4 44.95 • 
• ZFDC-20-3-7S 10-250 19.3±0.5 ±0.3 0.250.4 0.3 0.5 0.4 0.6 29 25 29 25 28 24 1.2 1 2 49.95 • 

ZFDC-20-4 1-1000 19.5±0.5 ±0.5 1.2 1.5 0.6 0.8 1.2 1.5 36 28 27 20 23 18 1.1 .5 2 64.95 • 
• ZFDC-20-S 0.1-2000 19.5±0.5 ±0.5 0.3 1 0.7 1.4 1.5 2.3 30 20 27 20 22 10 1.2 .5 2 84.95 • 
• ZFDC-337S 0.2-200 3O.5±0.5 ±0.6 0.5 0.8 0.6 0.9 0.7 1.0 30 25 25 20 19 15 1.6 .5 2 45.95 • 

ZFDC-H <> ZFDC-20-1H 30-400 2O.5±0.5 ±0.4 0.150:4 0.150.4 0.3 0.4 30 25 30 25 30 23 1.2 25 25 58.95 • 
case J17 

ZMDC ZMDC-10-1 0.5-500 11.5±0.5 ±0.6 0.85 1.3 0.651.0 0.851.3 32 25 32 25 22 15 1.2 1.5 3 49.95 • 
case M21 tJ. ZMDC-1G-2 250-1000 10.5±0.5 ±0.5 1.1 1.4 1.6 1.9 40 30 30 20 20 15 1.5 5 59.95 • ZMDC-1S-6 .01-35 15±0.5 ±0.5 0.4 '0.6 0.2 0.4 0.4 0.6 38 30 35 25 28 20 1.15 2 4 59.95 • t ZMDC-2G-1 25-400 21±0.75 ±0.5 0.2 0.25 0.3 0.35 0.35 0.5 25 20 35 25 25 20 1.25 3 5 59.95 • ZMDC-20-3 0.2-250 19.5±O.5 ±0.5 0.35 0.5 0.25 0.5 0.35 0.6 36 30 33 25 25 20 1.2 1.5 4 49.95 • 

ZMDC-30-1 0.1-250 3O±0.5 ±0.5 0.4 0.6 0.5 0.8 0.55 0.85 23 18 20 15 17 10 1.5 1.0 3 51.95 • 
ZDC IDC-10-1 0.5-500 11.5±0.5 ±0.6 0.85 1.3 0.651.0 0.851.3 32 25 32 25 22 15 1.2 1.5 3 44.95 • 

case M22 '" ZDC-10-2 250-1000 10.5±0.5 ±0.5 1.1 1.4 1.6 1.9 40 25 20 15 1.5 4 51.95 • 
IDC-15-2 0.5-250 15±0.5 ±0.5 0.8 1.2 0.7 1.0 0.9 1.2 32 28 32 28 32 28 1.4 1.5 3 51.95 • IDC-1S-6 .01-35 15±0.5 ±0.5 0.3 0.6 0.2 0.4 0.3 0.6 38 30 35 25 28 20 1.15 2 4 51.95 • t ZDC-20-1 25-400 2O±0.5 ±0.5 0.2 0.25 0.3 0.35 0.35 0.5 25 20 35 25 2520 1.25 3 5 51.95 • ZDC-20-3 0.2-250 19±0.5 ±0.5 0.35 0.6 0.250.5 0.35 0.6 36 30 33 25 2520 1.2 1.5 4 44.95 • 

• ZDC-10-1-75 1-250 10.5±0.5 ±0.75 1.1 1.5 1.1 1.5 1.1 1.5 30 20 30 20 3020 2 2 4 44.95 • 
• ZDC-15-6-75 .02-35 14.5±0.5 ±0.6 0.3 0.6 0.2 0.4 0.4 0.6 35 30 35 25 28 20 1.5 2 4 52.95 • 
• ZDC-20-3-75 1-150 19.5±0.5 ±0.75 0.35 0.8 0.350.8 0.35 0.8 25 20 25 20 252Q 2 2 4 45.95 • 
• ZDC-2375 50-100 10.5±0.3 ±0.2 1.1 1.3 3530 1.3 4 52.95 • • 55-90 18.6±0.5 ±0.3 0.4 0.6 0.4 0.6 0.4 0.6 3530 3530 3530 1.2 4 52.95 • 

L = low range (fl to 10 fd M = mid range (1Ofl to fu/2) U = upper range (fu/2 to fu) 

~ COfTl)Uter -C1Jtomated perfOlTTlCl'1Ce data 
PDC-1 0-1 ~ typical production unit / for data of other models consult factory 

FREQUENCY MAINLINE LOSS COUPLING DIRECTMTY VSWR 
(MHz) (dB) (dB) (dB) IN OUT CPL 

.50 .73 11.17 37.21 1.11 1.13 1.09 
26.789 .62 11.50 36.92 1.10 1.13 1.06 
53.078 .66 11.49 36.96 1.09 1.13 1.08 

105.656 .72 11.52 36.48 1.06 1.14 1.09 
158.234 .74 11.52 35.07 1.04 1.14 1.12 

210.812 .81 11.60 32.60 1.02 1.15 1.12 
263.39 .84 11.59 30.32 1.01 1.15 1.12 
315.968 .92 11.56 27.36 1.01 1.15 1.13 
368.546 .95 11.50 24.22 1.01 1.15 1.15 
421.124 1.02 11.49 21.84 1.01 1.14 1.17 

c 

~ 
500.00 1.12 11.43 18.71 1.01 1.12 1.22 

~ In Stock Immedate Delivery 64 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 

wideband, 3600 in 900 steps 

Phase Modulators 
QPSK 
case style selecTIon 
outline drawings see Table of Contents 

PMQPW 
PMQ 

NSERTION LOSS AMPLITUDE PHASE 1 dB COMPRESSION VSWR 
dB UNBAL., dB UNBAL., DEG dBm TYP. 

(±) 

MODEL FREQ. 
NO. (MHz) TYP. MAX. TYP. MAX. TYP. MAX. TYP IN OUT 

QMC QMC..100 SCHOO 5.6 7.5 0.2 0.8 3 6 4 1.5:1 1.9:1 
case C1J7 QMC-170 90-170 5.6 7.5 0.3 0.8 3 6 4 1.,3:1 1.5:1 

PMQ PMQ..94 47-94 5.5 7.0 0.4 1.2 ·3 5 4 1.7:1 1.7:1 
case MA118 PMQ-330 200-330 5.8 8.0 0.4 1.5 3 6 4 1.5:1 1.5:1 

PMQ-440 240-440 5.9 8.0 0.5 1.8 3 7 4 1.5:1 1.5:1 
PMQ-850 800-900 6.8 9.0 0.4 1.0 3 7 4 1.5:1 1.5:1 

FPQ fPQ-76 60-9Q 5.4 7.0 0.1 0.9 2 5 4 1.5:1 1.7:1 
case FFF122 fPQ-331 205-331 6.0 8.0 0.6 1.5 3 6 

FPQ-440 240-440 6.2 8.0 0.5 1.5 4 6 
4. 1.4:1 1.7:1 
4 1.4:1 1.7:1 

fPQ-475 421-475 6.8 -8.0 0.8 1.5 3 6 4 1.7:1 1.7:1 

·PMQPW PMQPW-150 30-150 6 10.5 0.4 0.9 3 8 4 2:1 2:1 
case MA118 PMQPW-250 50-250 6.5 10.5 0.5 1.2 3 8 4 1.7:1 1.4:1 

ZMQZMQ..850 800-900 6.8 9.0 0.4 1.0 3 4 1.5:1 1.5:1 
case HHH141 

NOTES: 
1. AI data td<en @ control ClII'ent ± 20 rnA 
2. Control ports ctIve with 50 ohms SOU'ce . 
• Protected under Patent No. 4.673.898 

L 
0 
c 

Qty. A 
(1-9) L 

128.95 
128.95 

119.95 
119.95 
119.95 
119.95 

149.95 
149.95 
149.95 
149.95 

172.95 
172.95 

169.95 

features PHASE SHIR VS. CONTROL CURRENT 

• octave & multi-octave bandwidth 
• good phase & amplitude balance 
• hermetically sealed metallic enclosure 

with bent leads or plug-in version, 
• capable of meeting MIL-M-28837 requirements 

pin configurat1on 
I I PMQ& 

Series QMC PMQPW FPQ 

RF IN 13 8 1 
RF OUT 1 4 8 
CONTROL-1 5 2 5 
CONTROL-2 8 6 10 
GNO+ 9.12.16 - -
CASE GNO 3.4.6.7.10 1.3.5.7 2.3.4.6.7.9 

11.14.15 11.12.13.14 
NOT USEO 2 - -
• Ground externally. All measurements made with GND 

pln(s) grounded externally. 

maximum ratings: 
k"put Power 100 rnW 
Control CUTent +40 rnA 
T~atLre -55°C to 100°C 

ZMQ 

3 
1 
4 
2 

CONT.-1 
(InA) 

+20 
+20 
-20 
-20 

CONT.-2 
(InA) 

+20 
-20 
-20 
+20 

PHASE SHIFT 
(Deg.) 

o (REF) 
90 

180 
270 

65 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 3450 

CMini-Circuits 
PMQPW-150 

!~UJ#I ~I i:IWEffJi fll ~. 
30 54 7t 102 ,. 150 30 51 71 10:2 128 150 30 54 16 102 ,. 150 

FREQUENCY (MHz) FREQUENCY (Mtfz, FREQUENCY (IIIH>:) 

I VSWR 
FREQU;NCY (MHz) In Out Insertion loss (eI) Unbalance (dB) 0° 90° 180° -90° 

30 1.30 1.26 5.6 .4 0 86.2 180.02 -93.2 
54 1.60 1.75 5.9 .55 0 91.5 180.03 -88.5 
90 2.05 2.40 7.4 .23 0 91.6 180.16 -88.4 

126 2.25 2.60 7.3 .14 0 90.8 180.30 -89.5 
150 2.60 1.25 8.9 .18 0 86.2 180.35 -94.40 

PMQ-94 
INSERTION LOSS " AMPUTUDE UNBALANCE 

iJ U lnml !JUf.Hi ,JHI{iH 
45 55 B5 7S n 95 4$ 55 15 15 15 95 45 59 65 75 B5 116 

FREQUENCY (MItzI FIIEQl.EtK:Y (MIil.J FREQUENCY (MHz) 

I VSWR 
FREQUENCY (l1lIHz) In Out Insertion loss (dB) Ik1bdance (dB) 0° 90° 180° -90° 

47.05 1.27 1.43 5.53 .09 0.00 87.80 180,01 -92.43 
55.75 1.28 1.32 5.69 .18 -.03 90.97 180.03 -89.30 
70.00 1.36 1.14 5.83 .29 -0.00 93.51 180.09 -86.80 
85.75 1.66 1.11 5.74 .14 -.01 92.18 180.12 -88.15 
94.00 1.86 1.16 5.71 .04 .01 89.56 180.15 -90.82 

FPQ-76 

!~[llUlll 1~llllilllUlj ,~.H*I 
• • • • n _ • • • • • • • • • n _ • • • • • • • • • • • • • • • • 

FREQUENCY (MHz) FREOllENCYtMHz) FREQUENCY (MHZ) 

I VSWR 
FREQl.INCY (1'JHz) In Out Insertion loss (dB) Unbalance (dB) 0° 90° 180° -90° 

60 1.26 1.40 5.40 .08 0 88.65 180.10 -91.7 
66 1.32 1.41 5.40 .07 0 90.0 180.13 -90.4 
75 1.38 1.41 5.50 .06 0 91.2 180.14 -89.2 
84 1.45 1.41 5.58 .13 0 90.9 180.18 -89.5 
90 1.49 1.41 5.64 .20 0 90.3 180.20 -90.1 

QMC-100 
VSWfI INIIEATlON LOSS iii AMPUT\IOE UNBALANCE 

!~IY#m'l I:H III titrE] ~. fug 
50 eo 7Q 80 .. 1110 50 80 70 80 .. 100 50 eo 'til 80 90 100 

FIEX/ENCV (MHz) FREQUENCY (MHz) FREOU!!NCY (MHz) 

I VSWR 
FREQUENCY (M-Iz) In Out Insertion loss (dB) Unbalance (dB) 0° 90° 180° -90° 

50.00 1.15 1.50 5.24 .06 -.02 86.06 180.20 -93.90 
60.00 1.20 1.47 5.36 .13 -.02 90.71 180.27 -89.30 
75.00 1.26 1.44 5.50 .17 -.04 92.46 180.30 -87.48 
90.00 1.34 1.40 5.66 .11 -.03 91.36 180.37 -88.49 

100.00 1.40 1.38 5.74 .07 -.04 89.80 180.40 -89.97 

In Stock ... lmmedate Delvery 66 
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highest figure of merit 

67 

A·1818 

Phase Detectors 
1000mV DC output, + 7dBm RF 
LEVEL 10 (+ 10 dBm LO, up to +5 dBm RF) 

case style selection 
outine drawings see Table of Contents 

description 
LPD 

case BB48 
MPD 

case A11 

cost (1-9) 

ZRPD 
case A01 

These new high efficiency phase detectors are the 
only units in the world offering a figure-of-merit greater 
than 125. 

RPD-1 $18.45 MPD-1 $21.45 LPD-1 $26.45 MPD-21 $26.95 

The figure-of-merlt M or efficiency of a phase detector 
can be defined as the ratio of maximum DC output volt
age (In mV) divided by the RF power (In dBm). The maxI
mum DC output from these units is 1000 mV with + 7 dBm 
applied to the LO and RF ports, and DC offset is typically 
400 microvolts. Thus, Its flgure-of-merlt M Is 143, which Indi
cates a highly efficient phase detector. For comparison, 
a double-balanced mixer used as a phase detector offers 
350 mV DC output with the same LO and RF inputs for a 
flgure-of-merlt M of 50. 

RPD-2 $20.95 MPD-2 $24.95 ZRPD-1 $57.95 \? 

Both the RPD and MPD are packaged In a hermetlcally
sealed EMI-shielded metal case. The miniature RPD mea
sures 0.4 X 0.8 X 0.4 in. and the mlcromin MPD only 0.2 X 
0.5X 0.25 In. 

So when your system requires a high output phase de
tector, specify the new RPD or MPD series. 

NOTES: 
1. Maximum RF Input power, 50 mW, 

peak IF current. 2<XnA. 
2. Refer to section 1 for quality control procedures, 

environmental specifications, absolute maximum 
ratings, and hi-rei testing. 

3. Prices and specifications subject to change 
without notice. 

schematic 

L R 

J C 
pin connections 
see case style outline drawing 

Series RPD MPD 

REF. L ·8 8 
RF In: R 1 1. 
DC o~t: I '3.4 '3,4 
GND 2,5,6,7 2,5,6,7 
CASE GND. 2 2 

LPD 

8 
5 
4 
1,2,3,6.7 
1.2,3,6,7 

+Ground externoUy. All measlIements made with GNO pln(s) 
grounded externally. 

• pins must be externany connected together. 

specifications 
LPD-1 
MPD-1 
RPD-1 

FREQUENCY RANGE (MHz): "ZRPD-1 RPD-2 MPD-2 
Land R ports 1-100 5-150 10-200 
Output port DC-50 DC-50 DC-50 

SCALE FACTOR (mV/degree) 8 8 8 
IMPEDANCE (ohms) 

Land R port 50 50 50 
I port 500 500 500 

Land R SIGNAL LEVELS +7dBm +7dBm +7dBm 

ISOLA liON, l-R, min. 40 dB 40 dB 40 dB 

MAX. DC OUTPUT (mV) 
Typ. 1000 1000 1000 
Min. 700 750 750 

OUTPUT POLARITY neg neg neg 
(L and R in-phase) 

DC OUTPUT OFFSET (mV) 
Typ. 0.2 0.3 0.3 
Max. 1 1 1 

FIGURE-OF-MERIT, M 143 typo 143 typo 143typ. 

• 'See case M22 for outline drawing. 
'LW = 50-200 M-Iz. U = 200-400 M-Iz. 

Model RPD-1 

PHASE DETECTION MAX OUTPUT YS FREQ. 

> 
E , 1000 

800 ;; 600 
~ 400 ~ 

~ 200 
0 

.1 I 2 5 10 20 50 100 
frequency. MHz 

L.R = +7dBm 

r--1M.-n.- C.-rcu.-ts P.O .• BOX 350166, Brooklyn, I'IIElw YOlk 11235-0003 (718) 934-4500 
......,.. FAX (718) 332-4661 TELEX 6852844 or 620156 

MID-21 
5G-4OO 
DC-50 

7 

50 
500 

+7dBm 
LW' U' 

4030 

800 
600 

0.5 
1 

120 typo 
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broadbandl minimal phase change CMini-Circuits 

Limiters 50 ohms 

+3 to + 10 dbm input 
case style selection 
outline drawings see Table of Contents 

PLS 
case A01 

FREQUENCY INPUT ·OUTPUT 
MHz dbm dBm 

MODEL 
NO. ~ Fu Min. Max. Typ. 

PLS-1 0.1-150 6 20 -4.0 

PLS-2 100-900 3 15 -5.0 

PI.S-6 0.003-1 6 20 3.0 

'Typlcal output level at typical control current. 
Level may be changed by varying current. 

pin connections 
see case style outline drawing 

Series PLS 

Model -1 -2 -6 

INPUT 1 1 1 
OUTPUT 8 8 8 
CONTROL *3.4 *3.4 *3,4 
GNO+ 2.5.6.7 2.5.6.7 2.5.6.7 
CASE GNO. 2 2.5.6.7 -
·Plns must be extemally connected together . 
• Ground externally. All measurements mode with 

GND pln(s) grounded externally. 

PLS 

CONTROL LIMITING 
CURRENT Input range, I:J. Outputjl:J. 1db Input 

(rnA) 

Typ. dBm amp, dB phase. deg. 

3 6 to 10 0.1 0.8 
10 to 16 0.15 0.8 
16 to 20 0.15 0.7 

5 3 to 8 0.2 2.0 
8 to 12 0.4 2.0 

12 to 15 0.4 2.0 

5 6 to 10 0.2 1.0 
10 to 16 0.1 1.0 
16 to 20 0.2 1.5 

NOTES: 
1. Maximum RF Input power. 100mW. 

Maximum control current. 10 mA. 
2. Refer to Table of Contents for quality control 

procedures; environmental specifications. 
absolute maximum ratings. and hi-rel testing. 

3. Prices and specifications 
subject to change without notice. 

NSN GUIDE 
MCl NO. 
PLS-1 

NSN 
5895-01-105-7820 

PR~CE PISTRIBUTOR 

F 
A 
C L 
T 0 

Qt~ 
0 c 
R A 

(1- y L 

22.95 • • 

22.95 • • 

35.95 • • 

PLS-1 
LIMITING ~ computer-automated performance data 

typical production unit / for data of other models consult factory 

Output Output Output Output Della. Out Dello,Oul Dello,Oul 
MHz (20 dBm IN) (16 dBm IN) (10 dBm IN) (6 dBm IN) (20 to 16 dBm IN) (16 10 10 dBm IN) (10 to 6 dBm IN) 

.100 -1.36 -1.47 -1.77 -2.15 .11 .30 .38 
7.990 - .77 -1.02 -1.28 -1.68 .25 .26 .37 

15.880 - .81 - .97 -1.35 -1.65 .16 .38 .30 
23.769 - .79 - .95 -1.35 -1.64 .16 .40 .29 
31.658 - .77 - .94 -1.38 -1.54 .17 .44 .16 

39.547 - .71 - .93 -1.34 -1.47 .22 .41 .13 
47.437 - .86 -1.08 -1.41 -1.46 .22 .33 .05 
55.327 - .88 -1.03 -1.40 -1.73 .15 .37 .33 
63.217 - .86 -1.05 -1.48 -1.63 .19 .43 .15 
71.105 -1.02 -1.01 -1.42 -1.78 -.01 .41 .36 

78.995 -1.05 -1.05 -1.37 -1.57 0.00 .32 .20 
86.884 - .95 -1.08 -1.49 -1.78 .13 .41 .29 
94.775 - .98 -1.12 -1.40 -1.73 .14 .28 .33 

102.661 -1.06 -1.15 -1.50 -1.59 .09 .35 .09 
110.551 -1.14 -1.29 -1.58 -2.32 .15 .29 .74 

118.440 -1.09 -1.19 -1.58 -1.98 .10 .39 .40 
126.330 -1.03 -1.21 -1.53 -1.65 .18 .32 .12 
134.221 -1.10 -1.31 -1.59 -2.28 .21 .28 .69 
142.111 -1.19 -1.44 -1.70 -1.98 .25 .26 .28 
150.000 -1.16 -1.47 -1.72 -2.07 .31 .25 .35 
REMARK: ContrOl Current: 5.6 mA 

In Stock ... lmmediate Delvery 68 
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dielectric resonator-based products 
II!iD ERiE I® 
MURATA ERIE NORTH AMERICA 

DUPLEXERS 

FILTERS 

ISOLATORS 

VCO'S 

LC FILTERS 

Murata Erie offers a complete selection of dielectric resonator-based Duplexers. 
Three versions are included,,-standard, separated pair and separated. 

FEATURES 
• Low insertion loss thru the use of dielectric resonators. 
• Small and light 
• Excellent temperature stability thru temperature compensated dielectric 

constant (0 ± 5ppm/oC max.) 
• Excellent mechanical stability 
• High power ratings 

Murata Erie offers a wide selection of dielectric resonator-based filters 
(GigafilS®) specifically designed for telecommunications application. 

FEATURES 
• Extremely low insertion loss 
• Surface mount units available 
• Small size and light weight 
• Excellent temperature and mechanical stability 
• Low VSWR 

Murata Erie microwave isolators feature small size for surface mounting 
combined with excellent electrical performance. Typical isolation is 12 dB 
within insertion loss of 0.9 dB. Power ratings 2.5 to 10W depending on 
model. 

Compact VCO's designed for mobile communications applications are 
included in the Murata Erie line of dielectric resonator-based products. 
These devices are designed for local oscillator use in the high MHz ranges 
and offer excellent mechanical and frequency stability invert compact 
packages. 

A new line of diminutive surface mount LC Filters designed for applications 
from 750 MHz to 1.16Hz is now available form Murata Erie. They measure 
just 5.7 mm x 5 mm x 2 mm including integral metal shielding. They 
require no adjustments and are supplied on tape and reel for auto
placement. 

MURATA ERIE NORTH AMERICA '2200 Lake Park Dr., Smyma, Georgia 30080 Tel: (404) 436-1300 Telex: 26-1301 FAX: 404-436-3030 

A·1820 For manufacturers' sales offices, see yellow pages EEM 1991 
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• Streamline the design of high-power noise 
jammers 

• Improve performance of A TE systems 
• Speed up testing of communications 

channels 
• Improve intermodulation testing and 

spurious testing of frequency converters 

Noise Com's NCS-4100 Series noise sources 
have the unique ability to deliver white noise 
output that is variable over bandwidth and 
frequency in increments of 500 kHz from 
500 MHz to 18 GHz. Bandwidth and optionally 
center frequency are varied by TTL digital 
control. 

The power spectral density of an NCS-4100 
increases with a given output power by 1 dB for 
each 20 percent reduction in bandwidth. The 
bandwidth can be up to 20 percent of the center 
frequency. Output is at least +10 dBm with 
flatness of ±0.5 dB over bandwidths up to 10% 
of the center frequency, and ± 1.0 dB up to 
20% of center frequency. 

The NCS-4100 is available in MIL-E-5400-grade 
subsystem form or as a programmable bench 
instrument. Options include custom electrical 
specifications, IEEE-488 bus control, attenuators, 
switched outputs, and customer-specified 
modifications. 

Noise Com's versatile NCS-4100 Series noise 
sources can make a big improvement in the 
performance of your system. To find out more, 
call Gary Simonyan at (201) 261-8797. 

E. 64 Midland Avenue, Paramus, New Jersey 07652 

3450 

(201) 261-8797 • FAX: (201) 261-8339 • TWX: 910-380-8198 

EEM 1991 For manufacturers' safes offices, see yellow pages A·1821 
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TEDHNIDAl DERAMIDS 
HOI( SPARK PwGS tU.S.A.I,INC. 
99 Morris /We., Springfield, NJ 07081 Phone: (201) 376-6070 
CHICAGO OFFICE Telephone: (708) 824-1133, 1200 Business Center Dr., S~ite 300, Mount Prospect, IL 60056 
CALIFORNIA OFFICE Telephone: (408) 727-5180,3255-2 Scott Blvd., Suite 101, Santa Clara, CA 95054 

NTI< DIELECTRIC RESONATORS 
FEATURES 
• High Q 
• Broad range of dielectric constant 
• Optional T.C. 's 
• Optional T.C. tolerances 
APPLICATIONS 

• DRO 
• Filter 

Characteristics Notation A F K 0 

Relative dielectric constant K 12.6 34 93 6.2 

Temp. coeff. of freq. 11" f (ppmfOC) +10 0- +10 +4 -45 

Q (= 1ftan 0) 18000 8000 2100 1000 
(Measurement frequency) (13GHz) (8GHz) (2.3GHz) (7GHz) 

Volume resistivity (O.cm) (25°C) 1.1 x 10" 1.1 X 10" 7.6x 10" 5x 1015 

Linear expansion coeff. (ppmf°C) (30-400°C) 7.6 9.5-11 10.2 3.0 I 

Density (gfcm') 3.93 4.5 5.6 2.56 

Bending strength (kgfcm2) 3900 1500 1500 1700 

Thermal conductivity (calfcm-sec. 0C) 0.06 0.0044 0.0039 0.0060 

Water absorption (%) <0.01 <0.01 <0.01 <0.01 

NTI< DIELECTRIC SUBSTRATES FOR MICROWAVE USE 

FEATURES 
• Surface finish to .2 microns 
• Available with plating 
• High Q 
• Excellent uniformity 
• Wide range of available thickness 
APPLICATIONS 
• Microwave substrates 
• Precision capacitors 
• Stripline filters 

Shape Temperature 
Q (= 1ftan 0) 

Linear 
Dielectric coefficient expansion 

Material constant of capacitance Measured coefficient 
A±0.2(mfm) T ± 0.02 (mfm) K (ppm/OC) frequency (ppm/OC) 

! 

j 

A 12.6 
18000 

7.6 
I 

(13GHz) 

20-60 0.2-2.5 F 35.8 0±30 
8000 

9.5 
(8GHz) 

K 93 
1500 

10.0 (2.7GHz) 

A·1822 For manufacturers' sales offices, see yellow pages EEM 1991 



INIGLOSSARIES 
FOR ULAS· CH RTS 
PRO CT SELECTION UIDES 

~ ~E~TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 
91/92 EDITION OF EEM 

Abbreviations/Acronyms 
A-1114, 8-1037, C-1116, 0-1068 

AC Power Supplies, Product 
Selection Guide 

ASCII Code 
Batteries, Product Selection Guide 
Batteries & Fuel Cells, 

Characteristics 
Cabinets, Enclosures, Racks & 

Chassis, Product Selection Guide 
Capacitors, Basic Formulas 
Capacitors, Miniglossary 
Capacitors, Product Selection Guide 
Coils, Chokes, Inductors, 

Product Selection Guide 
Conductors, Maximum Current Capacity 

of Copper & Aluminum 
Connectors, Miniglossary 
Connectors, Terminals & Sockets, 

Product Selection Guide 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide 

DC Power Supplies, Product 
Selection Guide 

Delay Lines, Product Selection 
Guide 

Dielectrics, Thermal Conductivity 
Discrete Semicon<:iuctors, Product 

Selection Guide 
Displays, Readouts, & CRTs, 

Product Selection Guide 
EBCDIC Code 
Encapsulation, Miniglossary 
Fans, Blowers, Cooling Equipment, & 

Heat Exchangers, Product 
Selection Guide 

Fiber Optics, Miniglossary 
Fiber Optics, Product 

Selection Guide 
Filters, Power, Product 

Selection Guide 
Filters, Signal, Product 

Selection Guide 
Instruments, Test & Measuring, 

Product Selection Guide 
Interconnection Systems, Product 

Selection Guide 
Keyboards & Keypads, Product 

Selection Guide 
Lamps, Lights, & Indicators, 

Product Selection Guide 

0-2146 
0-1086 
0-1427 

0-1468 

C-1003 
A-1078 
A-1054 
A-1003 

A-1155 

C-1825 
C-1329 

C-1149 

A-1300 

0-1501 

A-1493 
C-1709 

A-2082 

8-1032 
0-1110 
C-1126 

C-1601 
8-1224 

8-1214 

A-1609 

A-1651 

0-1207 

C-1678 

8-1794 

8-1135 

Logofinder & Trademark Directories 
Microwave Components, Product 

Selection Guide 
Military Qualified Products List 
Motors, Drives, & Rotating Components, 

Product Selection Guide 
Opto Semiconductors, Miniglossary 
Oscilloscopes, Product 

Selection Guide 
Panel Hardware, Product 

Selection Guide 
Panel Meters, Analog & Digital, Product 

Selection Guide 
Potentiometers, Trimmers, Controls, & 

C-901 

A-1746 
8-1002 

8-1233 
8-1334 

0-1406 

C-1582 

0-1340 

Rheostats, Product Selection Guide A-2013 
Power Supplies, Miniglossary 0-1522,0-2184 
Power Supplies, AC, Product 

Selection Guide 
Power Supplies, DC, Product 

Selection Guide 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide 

Relay Contact Forms 
Relays, Electromechanical, 

Miniglossary 
Relays, Product Selection Guide 
Resistor Color Codes 
Resistors, Product Selection Guide 
Servo Components, 

0-2146 

0-1501 

8-1347 
8-1550 

8-1449 
8-1397 
A-1924 
A-1835 

Miniglossary 8-1270,1>-2244 
SI Units, Basic Guide To, 

A·2080,~1666,C·1362, 1>-2246 
Solenoids, Product Selection Guide 8-1614 
Switches, Product Selection Guide 8-1639 
Symbols-International Authorities 

A-1139, 8-1024, C-1156, 0-1090 
Thermal Components, Product 

Selection Guide 
Thermal Conductivity of Dielectrics 

at Room Temperature 
Thyristors/High Power Diodes, 

Miniglossary 
Timers, Miniglossary 
Trademark & Logofinder 

Directories 
Transducers & Encoders, Product 

Selection Guide 
Transformers, Product 

Selection Guide 
Wire & Cable, Product 

Selection Guide 
Wire Gauges-Diameter, Area, 

Copper Weight 

8-1831 

C-1709 

A-1728, A-2084 
8-1409,0-1149 

C-901 

8-1872 

A-2131 

C-1705 

C-1864 
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aMI. When quality and performance really count! 

TS7878' TEST PORT EXTENSION CABLES (DC-6GHZ) 
APPLICATIONS 

TS7878 STS 

MODEL NUMBER 
TS7878-STS 
Two 61cm (24-inch) assemblies with 7mm con
nectors. Phase matched to a laboratory stan
dard to within ±2° at 2.0 6Hz. Equivalent to HP 
Catalog No. HP11857D (Cable Part NO. 8120-
4779). 
TS7878-24 

1
*.------2411 TYP·------.*1 

1 J 1-2.411TYP.~ 

Replaces OEM assemblies that are used to 
extend the test ports on the following Hewlett
Packard S-Parameter Test Sets: HP8503A, 
HP85046A, HP85047A, HP8745A, and 
HP8748A. Used with the following Hewlett
Packard Network Analyzers: HP8505A, 
HP8507S, HP8753A, AND HP8754A. Also 
used with the' Hewlett-Packard HP85044A T/R 
Test Set. 

How to Order: 
Standard configurations may be ordered by 
specifying the OMI model number. For other 
lengths and connectors, as well as additional 
application information, contact OMlor your 
local OMI representative. 

One 61cm (24-inch) assembly with 7mm con
nectors. Other characteristics as above. 
Used with the following HP equipment: 

S-Parameter Network 
1I§C::J1==========1CJ§1 Test Sets Analyzers T/R Test Sets 

HP8503A HP8505A HP85044A Ll=.75I1"TYP. (across flats) 
.8&5" TYP. (over knurl) HP85046A HP8507A 

HP85047A HP8753A 
* MECHANICAL AND ELECTRICAL REFERENCE PLANE HP8745A HP8754A 

HP8748A 

MECHANICAL AND ELECTRICAL PERFORMANCE CHARACTERISTICS 
Connectors 7MM Outer Conductor Gold Plated Beryllium Copper Cable Electrical Nominal Capacitance 29.4 pflft. 

Center Contact Gold Plated Beryllium Copper Propagation Velocity 70.7% 
Mating Dimensions lAW. IEEE STD 287 Attenuation (nom.) .37 dblft. at 6 GHz 
Cable Attachment System Tri-system, including solder-clamp, Assembly Electrical Frequency Range DC to 6 GHz 

epoxy potting & strain relief Impedance (nom.) 50 ohms 
Maximum Voltage Rating 1000 volts RMS VSWR (max.) 1.10:I,Ot03GHz 

Cable Mechanical Dielectric Material Solid PTFE 1.16:1,3t06GHz 
Outer Jacket .240 diameter gray PVC Isolalion (min.) 110 dB between two parallel touching cables 
Bend Radius 1.5" min. (static) Phase Stability' 0.3°/GHz typical 

3.0" min. (dynamic) VSWR Stability 1.01 :1.0 typical' 
Insertion Loss Stability 0.01 dB typical. 

'Tested by bending the cable ten times at angles from +900 through straight to -90° back to straight using a three-inch radius. 

TS1818 ANALYZER CABLE ASSEMBLIES (DC TO 6GHz) 

APPLICATIONS 

MODEL NUMBER 
TS1818-07 
190 mm (7.5 inch) with preciSion Type N male 
connectors. Used as the interconnects between 
the HP8753B or other Network Analyzers and 
the S-Parameter Test Set. 
TS1818-24 

TS1818-34 
(Combine one TS1818-34s and three TS1818-
24's for an equivalent HP118518 RF Cable Set). 
860 mm (34 inch) with precision Type N male 
connectors. Used as the interconnects between 
the HP85044A/B Transmission/Reflection Test 
Set and the HP11850C/D Power Splitter. 

Replaces OEM assemblies used 'to connect the 
HP8753B or other Network Analyzers to S
Parameter Test Sets, the HP8754A to the 
HP85044A1A Transmission/Reflection Test Set, 
and the HP11850C/D Power Splitter to the 
HP85044A1B Transmission/Reflection Test Set. 
The TS1818 series is also appropriate for simi
lar applications. 

(Combine three TS1818-24s and one TS1818-
34 for an equivalent HP118518 RF Cable Set). 
610 mm (24 inch) with precision Type N male 
connectors. Used as the interconnects between 
the HP85044A/B Transmission/Reflection Test 
Set and the HP11850C/D Power Splitter. 
Also used to connect the HP8754A Network 
Analyzer to the HP85044A/B Transmis
sion/Reflection Test Set. 

Also used to connect the HP8754A Network 
Analyzer to the HP85044A/B Transmis
sion/Reflection Test Set. 

How to Order: 
Standard configurations may' be ordered by 
specifying the OMI model number. For other 
lengths and connectors, as well as additional 
application information, contact OMlor your 
local OMI r~presentative. 

MECHANICAL AND ELECTRICAL PERFORMANCE CHARACTERISTICS 
Connectors Shell Assembly Finish Passivated stainless steel Cable Electrical Nominal Capacitance 29.4 pllft. 

Center Contact Gold plated Beryllium Copper Propagation Velocity 70.7% 
Mating Dimensions lAW. MIL-STD-34S' Attenuation (nom.) .37 dblft@6 GHz 
Cable Attachment System Tri-system, including SOlder-clamp, Assembly Electrical Frequency Range DC to 6 GHz 

~poxy poltinJj & strain relief Impedance (nom.) 50 ohms 
Maximum Voltage Rating 1000 volts RMS VSWR (max.) 1.13:1.0, Oto 3 GHz, 

Cable Mechanical Dielectric Material Solid PTFE 1.17:1.0.3t06GHz 
Outer Jacket .240 diameter gray PVC Isolation (min.) SO db. two parallel touching cables 
Bend Radius 1.5" min. !statiC) Phase Stability' 0.3°/GHz typical 

3.0" min. dynamic) VSWR Stability' 1.01 :1.0 typical 
Insertion Loss Stability 0.01 db typical 

'Connector Interlace Requirement lor MIL-C-39012. 'Tested by bending the cable ten times at angles from +90° through straight to -90° back to straight using a three-inch radius. 

301 Ballardvale/Street, Wilmington, MA 01887 
Tel. 508/988-9090 FAX 508/988-9393 

A·1824 For manufacturers' sales offices, see yellow pages 

Quality Microwave Interconnects Inc. 
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Extension test port laboratory, and production test cable assemblies. 

7MM "KU" SERIES 18 GHz CABLE ASSEMBLIES 
. ASSEMBLY ELECTRICAL 
SPECIFICATIONS: 
• Maximum insertion loss. 

db 5 

48 inch 
r----+----~--~~~~ 

36 inch 

24 inch 

o GHz 

• VSWR (max, to 18.0 GHz): 1.25:1 . 
• Phase stability with flexure (ten, 180° 

reverse bends): 
± 0.3° @ 2.0 GHz. 
± 1.1°@ 10.0 GHz. 
± 2.0° @ 18.0 GHz. 

• Relative shielding: > 100 db. 
• Velocity of propagation: 70.7%. 
• Power handling: 110 watts (sea level). 
• Delay: 1.44 ns/ft. 
• Impedance: 50 ohms nominal. 
• Operating temperature range: -13°C to +33°C. 

HOW TO ORDER: 
Available lengths are 24, 36, and 48 inches. 
Replace "XX" in the model number below with 
the length in inches. 

Model Number 
KU7878-XX 

Connector Configuration 
7MM connectors both ends. 

Delivery 
All items stock to 4 weeks. 

SMA "KU" SERIES 18 GHz, & "K" SERIES 26.5 GHz CABLE ASSEMBLIES 

ASSEMBLY ELECTRICAL 
SPECIFICATIONS: 
• Maximum insertion loss, K3636 config

uration (KU3636 to 18.0 GHz only.) 
db 5.---,---,---,----,---,---, 

1---f---+---+---+----b __ ---148 inch 

1---f---+----+-,. ....... "'+-----b...._---136 inch 

1---f----;i!"'f'-:-::?""'f'---t::=-+.-,..,---124 inch 

30 GHz 

• VSWR (max, all connector configuration): 
"KU" series "K" series 

1.30:1 ~ 
• Phase stability with flexure 

(ten, 1800 reverse bends): 
± 0.3° @ 2.0 GHz. 
± 1 .1° @ 10.0 GHz. 
± 2.0° @ 18.0 GHz. 
± 3.00 @ 26.5 GHz. (K series only) 

• Relative shielding: >100 db. 
• Velocity of propagation: 70.7%. 
• Power handling: 110 watts (sea level). 
• Delay: 1.44 ns/ft. 
• Impedance: 50 ohms nominal. 
• Operating temperature range: -13°C to +33°C. 

3.5MM "K" SERIES 26.5 GHz CABLE ASSEMBLIES 

ASSEMBLY ELECTRICAL 
SPECIFICATIONS: 
• Maximum insertion loss, K7272 configuration. 

db5.---,---.----r---r---r--~ 

1--+-_-+-_-+-_-+_---b __ ---148 inch 

1--+--+----+-,. ....... "'+-----b...._---136 inch 

1-----f--;;;;o+~4'---+:==-+-----j24 inch 

3 GHz 

• VSWR (max, to 26.5 GHz): 
plug to plug: 1.35:1. 
plug to jack: 1.35:1. 
jack to jack: 1 :35:1 . 

• Phase stability with flexure 
(ten, 180° reverse bends): 

± 0.3° @ 2.0 GHz. 
± 1.1°@10.0GHz. 
± 2.0° @ 18.0 GHz. 
± 3.00 @ 26.5 GHz. 

• Relative shielding: > 100 db. 
• Velocity of propagation: 70.7%. 
• Power handling: 110 watts (sea level). 
• Delay: 1.44 ns/fl. 
• Impedance: 50 ohms nominal. 
• Operating temperature range: -13°C to +33°C. 

TYPE N "KU" SERIES 18 GHz CABLE ASSEMBLIES 
ASSEMBLY ELECTRICAL 
SPECIFICATIONS: 
• Maximum insertion loss, 

KU1818 configuration. 
3. 5 

2. 5 ...... V 
~--V -------

1.5 
/'. V- --~ 

1 P....--J,.--

IP' 

-
~ 

0.5 

00 10 15 

48 inch 

36 inch 

24 inch 

20 GHz 

• VSWR (max, to 18.0 GHz): 
plug to plug: 1.25:1. 
plug to jack: 1.30:1. 
jack to jack: 1.35:1. 

• Phase stability with flexure 
(ten, 1 BO° reverse bends): 

± 0.30 @ 2.0 GHz. 
± 1.1°@ 10.0 GHz. 
± 2.0° @ 1 B.O GHz. 

• Relative shielding: >100 db. 
• Velocity of propagation: 70.7%. 
• Power handling: 110 watts (sea level). 
• Delay: 1.44 ns/fl. 
• Impedance: 50 ohms nominal. 
• Operating temperature range: -13°C to +33°C. 

HOW TO ORDER: 
Available lengths are 24, 36, and 48 inches. 
Replace "XX" in the model number below with 
the length in inches. 

Model Number Connector 
18 GHz 26.5 GHz Configuration 

SMA plugs both ends. 
SMA plug/SMA jack. 
SMA jacks both ends. 

KU3636-XX K3636-XX 
KU3638-XX K363B-XX 
KU3838-XX K3838-XX 

Delivery 
All items stock to 4 weeks. 

HOW TO ORDER: 
Available lengths are 24, 36, and 48 inches. 
Replace "XX" in the model number below with 
the length in inches. 

Model Number Connector 

K7272-XX 
K7274-XX 
K7474-XX 

Configuration 
3.5MM plugs both ends. 
3.5MM plug/3.5MM jack. 
3.5MM jacks both ends. 

Delivery 
All items stock to 4 weeks. 

HOW TO ORDER: 
Available lengths are 24, 36, and 48 inches. 
Replace "XX" in the model number below with 
the length in inches. 

Model Number 

KU1B18-XX 
KU1820-XX 
KU2020-XX 

Connector 
Configuration 

TYPE N plugs both ends. 
TYPE N pluglTYPE N jack. 
TYPE N jacks both ends. 

Delivery 
All items stock to 4 weeks. 

ALSO AVAILABLE 
Custom Built Semi-Rigid 

Cable Assemblies 

301 Ballardvale Street, Wilmington, MA 01887 Quality Microwave Interconnects Inc . 
. Tel. 508/988-9090 FAX 508/988-9393 

QMI. When quality and performance really count! 
EEM 1991 For manufacturers' sales offices, see yellow pages A·1825 
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aMI. When quality and performance really count! 

7000 SERIES FLEXIBLE MICROWAVE CABLE ASSEMBLIES 
HOW TO ORDER: Power Maximum Attenuation (db!100 FT) Max. Handting 

M17/# aMI Operating @Max. Dielectric Jackat 
or Cable Freq. Freq. 100 400 1 3 5 10 12.4 Material Material 

Designate the desired assembly by choosing 
from the available cables above and connectors 
from the matrix to the far right. Insert the codes 
at the appropriate location as noted in the 
example. Connector codes should be listed 
in increasing numerical sequence. 

other' Code (6Hz) (WaIlS) MHz MHz 6Hz 6Hz 6Hz GHz GHz 

Contact aMI for cables and connectors not 
shown. 

1-XXXX-XXX-7XXX IT I L """"" -"", '",h~ 
aMI Cable Code 

2nd Connector Code , 
1 st Connector Code 

ABBREVIATIONS 
FEP Fluorinated ethylene propylene 
PE Polyethylene 
PFA Perfluoroalkoxy 
PTFE Polyetrafluoroethylene 
PUR Polyurethane 
PVC Polyvinylchloride 

CONNECTOR CODES 
e ies 

Configuration BNC TNC TYPE SMA SSM A 5MB SMC 
N 

Plug 24 30 18 36 54 42 48 
Right Angle Plug 25 31 19 37 55 43 49 
Jack 26 32 20 38 56 44 50 
Panel Jack 27 33 21 39 57 45 51 
Bulkhead Jack 28 34 22 40 58 46 52 
Max. Operallng limited 
Frequency 4.0 11.0 11.0 12.4 by 4.0 10.0 

cable 

All cable assemblies are labeled and 100% 
inspected to aMI's rigorous quality standards. 
Each item is tested for continuity, dielectric with
standing voltage and insulation resistance. The 
product is individually unit packaged and tagged 
for maximum protection and ease of identification. 

128-RG58 115 1.0 33.0 6.5 
160-RG142 132 8.0 180.0 5.5 
!75-RG214 163 11.0 30.0 2.6 
184-RG223 174 12.4 10.5 6.5 
193-RG178 140 3.0 44.0 16,0 
1113-RG316 187 3.0 77.0 11.0 
1128-RG400 190 12.4 144.0 4,5 
1138-00001 149 3.0 78.0 10.0 
(RG188A) 
Double 
braided 401 3.0 77.0 10.6 
RG316 
SF1428 402 26,5 90.0 4.3 
SF214 404 13.7 48.0 2.3 
aMI 
custom 513 8.0 14.5 5.3 
cable 
aMI 
custom 514 12.0 3.8 9.1 
cable 

Minimum 
M17/' Nom. Relative Bend 
or 0.0. • 01 Shielding Radius 
other' (inches) braids (db)' (inches) 

128-RG58 0.195 1 40 1.0 
160-RG142 0.195 2 60 1,0 
!75-RG214 0.425 2 60 2.0 
184-RG223 0.212 2 60 1,0 
193-RG178 0.071 1 40 0.4 
1113-RG316 0.098 1 40 0.5 
1128-RG400 0,195 2 40 1.1 
1138-00001 0.098 1 40 0.5 
(RG188A) 
Double 
braided 0,115 2 60 0,5 
RG316 
SF142B 0.195 2+ 90 1.0 
SF214 0.425 2+ 90 2.1 
aMI 
custom 0.212 2+ 100 1.1 
cable 
aMI 
custom 0.119 2+ 100 0.6 
cable 

, Measured at 3 GHz, one foot sample. 

QMI CABLE ASSEMBLY ACCESSORY 
21 GHz, SMA Male-Female Right Angle 
Adaptor or Connector Saver 
For use with ANY cable assembly terminated 
with SMA male plugs, 

FEATURES 
• DC to 21 GHz operation 
• Excellent VSWR and loss 
• One piece right angle contact 
• Passivated stainless steel materials 

HOW TO ORDER: 
Specify aMI's 21 GHz right angle adaptor part 
number 9-3738-1 

17.0 28.0 PE PVC 
11.7 19.0 35.0 48.0 PTFE FEP 
6.8 12.0 25.0 35.0 56.0 PE PVC 

12.0 21.0 40.0 55.0 84.0 92.0 PE , PVC 
33,0 52.0 94,0 PTFE FEP 
21.0 38.0 58.0 PTFE FEP 
10.5 17.0 38,0 50.0 78,0 90,0 PTFE FEP 
20,0 32,0 55.0 PTFE PFA 

20.0 30.0 55.0 PTFE FEP 

8,8, 14,6 27.2 36,8 56.6 65.0 PTFE FEP 
4.6 8.4 16.6 23.3 37.7 44.0 PE PVC 

11.1 PE PUR 

18.7 PE PUR 

Cable/Connector 
Withstanding Operating Compatibility Guide 

Voltage Temp. 
(RMS), Range (OC) BNC TNC N SMA SSMA 5MB SMC 
5,000 -40 to +85 X X X X 
5,000 -55 to +200 X X X X 

10,000 -40 to +85 X X X 
5,000 -40 to +85 X X X X 
5,000 -55 to +200 X X X X X X 
2,000 -55 to +200 X X X X X X 
5,000 -55 to +200 X X X X 
2,000 -55 to +200 X X X X X X 

2,000 -55 to +200 X X X X X X 

5,000 -55 to +200 X X X X 
10,000 -55 to +80 X X X 

5,000 -65 to +80 X X X X 

4,500 -65 to +80 X X X X X X 

2 TYPically limited to a lower value by connectors, 

MECHANICAL ADVANTAGES: 
• Single piece, formed right angle contact con

structed of gold plated beryllium copper (no 
access cap required), 

• Body machined from passivated stainless 
steel. Nickel brazed for strength, corrosion 
resistance and environmental integrity. 

• Interface lAW MIL-STD-348, 
• Precision machined and free coupling mecha

nism for easier finger tightening prior to 
wrench torquing. 

• Contact retention: 6 Ibs minimum, 

ELECTRICAL ADVANTAGES: 
• DC to 21 GHz operation. 
·VSWR: 

1.15:1.0 maximum (DC to 9.0 GHz) 
1.20:1.0 maximum (9.0 to 18.0 GHz) 
1.25:1,0 maximum (18,0 to 21,0 GHz) 

• Insertion loss: .05 x /f(GHz). 
• RF leakage: -100 db minimum, 
• Impedance: 50 ohms nominal. 

301 Ballardvale Street, Wilmington, MA 01'887 Quality Microwave Interconnects Inc. 
Tel. 508/988-9090 FAX 508/988-9393 

A·1826 For manufacturers' sales offices, see yellow pages EEM1991 



3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 3450 

!!!! f!:ItIM~ ;~~CORPORATION ... ~ ___ ..-. _______ iiiiIUIIiIif:~ OF AMERICA 

Transmitters • Receivers • Filters· Amplifiers • Multicouplers 
Multipliers • Attenuators. Converters. Switches • Frequency Sources 

QUALIFIED SUPPLIER CERTIFIED TO MIL-Q-9858A AND MIL-STD-2000 TASK G 

S-Band Transmitter Flight Termination Receiver 
A 2.2 to 2.4 GHz transmitter avail
able for use in Hi-G applications to 
30,000 G's. Phase modulation to a 
modulation index of 5 with rates from 
10KHz to 5 MHz. Power output in 
excess of + 23 dBm. Optional confi
guration available to provide bi-phase 
modulation with a 10 MHz bit rate. 
Small size resulting from in house 
hybrid micro-circuitry development. 

Frequency generation through multiplication 
or phase-lock techniques (A thru J bands) 
lor shipboard, airborne and ground based 
units. 

If your system requires low additive phase 
noise, wide bandwidth (10%), high power output 
(10 watts) and multiplications from X2 to X144 or 
greater, Servo has the design to meet your most 
stringent requirements. 

• Custom Sizes 
• Multiple Outputs 
• Various Primary Power Sources 

Our Phase-Lock loops. comprised ofl.C. 
components, together with RF devices. yield out
puts of up to 10 watts at microwave frequencies. 
Our multipliers are available as passive 
devices or in combination with amplifiers having 
multiplication factors from 2 to 2000. In combina
tion with varactor multiplier devices output in Ku
band can be obtained. 
In addition, we can supply crystal OSCillators or 
internal drivers to provide a sell-contained source. 

ELECTRICAL CHARACTERISTICS C-BAND 
PASSIVE BROADBAND HIGH POWER 
MULTIPLIERS: 
• Input Power: + 40 dBm 

Output Power: + 32.6 dBm :!: 0.5 dB 
• Spurious Response: :70 dBc inband 
• Bandwidth: 5.9 to 6.4 GHz 

• Multiple Selectable Outputs 
• Custom Multiplier Chains 
• BITE 
• Crystal Controlled Sources 

Frequency sources with multiplication up to 29 and 
multiples thereof are available deriving signals in 
the L, Sand C-bands. 

ELECTRICAL CHARACTERISTICS (TYPICAL): 
• Input Frequency: 100 MHz:!: 10 MHz 
• Output Frequency 

Type 1: 6400 MHz (X64) 
Type 2: 5800 MHz (X58) 

• RF Power 
Input Power: + 5 dBm :!: 3 dBm 
Output Power: + 5 dBm :!: 2 dBm over 
temperature 

• Discrete Spurious Outputs: Harmonics below 
-60 dBc, others at a maximum of -60 dBc 

• Temperature: -54°C to + 85°C 

ELECTRONIC SYSTEMS 
Department EM 

SERVO CORPORATION OF AMERICA 

111 New South Road 
Hicksville, NY 11802 
(516) 938·9700 • FAX: (516) 938·9644 

FM solid-state UHF band remotely 
operated receiver, receives an un
modulated RF signal under normal 
conditions. In the command state, 
two or three frequency modulated 
tones are decoded to provide 
monitor, arm and terminate com
mands. Optional configuration 
provides demodulated signal as an 
output. 

Multicouplers 

Model HFM-(TX)-1424-8 Multicoupler is one in a 
series of broadband active multi couplers available. 
Operating over the Telemetry band, this multicoupler 
derives 8 outputs which track in amplitude and phase. 
PERFORMANCE SPECIFICATIONS: 
• Isolation between Outputs: To be specified (30 dB 

to 70 dB) 
• Overall Gain: Nominal 0 dB 
• Connectors: To be specified 

No. of 
Model Outputs 

HFM-2(TX)0532 8/40 6 to 32 
HFM-2(TX)232 8/40 6 to 32 
HFM-2(TX)140 12/40 6 to 32 
HFM-2(TX)2410 8/40 6 to 32 
HFM-2(TX)14156/50 6 to 32 
HFM-2(TX)2223 8/50 6 to 32 
HFM-2(TX)1423 8/50 6 to 32 

Designed 
as a Satellite 
Communication 

Frequency Range 

500 KHz-32 MHz 
2 MHz-32 MHz 

10 MHz-400 MHz 
20 MHz-ll00 MHz 

1400 MHz-1600 MHz 
2200 MHz-2300 MHz 
1400 MHZ-2300 MHz 

System Converter, this unit is an IF-Hopping 
down converter for the frequency range of 50 to 
1000 MHz. The unit provides I and a outputs with 
selectable video low pass filtering. 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1827 



A 
AID acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AFC audio frequency control 
AFT automatic filter test 
ALGOL algorithmic language 
AM a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information interchange 
ASIC application specific IC 
ATE automatic test equipment 
A TG automatic test generation 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility syste 

C 
CAD computer-aided design 
CAE computer-aided engineering 
CAM computer-aided manufacture 
CAMAC computer-automated 

measurement and control 
CAPP .computer-aided process 

planning 
CAT computer-aided test 
CATV cable television or 

community antenna television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CIE computer-integrated engineering 
CIM computer-integrated 

manufacturing 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide 

semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

o 
D/A digital to analog 
DAC digital to analog converter 
DBMS data base management 

system 
DC direct current 
OFT design for testability 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDA electronic design automation 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable 

PROM 

EIA Electronic Industries 
Association 

EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM erasable programmable 

ROM 
ESR equivalent series resistance 

F. 
FEP fluorinated ethylene propylene 

Copolymar, 200' Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide PET 
CMIP commn management 

information protocol 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 
HlPOT test, measurement, and 

diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

lAB Internet Activities Board 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 
ISDN integrated services digital 

network 
ISO International Standards 

Organization 

J 
JEDEC Joint Electronic Device 

Engineering Council 
JFET junction PET 
JMOS junction MOS 

K 
kHz kilohertz (l0 3 hertz) 
KSR ~eyboard send /receive 

L 
LAN local area network 
LC (filters) inductance/capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED Iight-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement 

transformer 

M 
MASER microwave amplification 

by stimulated emission of 
radiation 

MA TV master antenna television 

JJ.F' microfarad 
MHz megahertz 
MIC microwave IC 
MIPS million instructions per 

second 
MID microcomputer interface board 
MOS metal mtide semiconductor 
MOSFET metal oxide 

semiconductor PET 
MOSIGT metal oxide 

semiconductor insulated-gate 
transistor 

MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation 

module 
NOR not OR 
NTC negative tempj:rature coefficient 

o 
OCR optical character reader 
OEM.originai equipment 

manufacturer 
OR a logical operator 
OSI open systems interconnection 

P 
PAL programmable array logic 
PC printed circuit. 
PCB printed circuit board 
PCM pulse code modulation 
PCS plastic clad silica 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature dell:Ctor 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 

SBS silicon bilateral switch 
SCR silicon-controUed rectifier 
SCS silicon-controlled switch 
SDA source & detector assemblies 
SGMP simple gateway monitoring 

protocol 
SIDAC bidirectional voltage

triggered switch 
SIMM single in-line memory 

module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SNMP simpole network 

management protocol 
SO small outline 
SOIC small outline Ie 
SOT small outline transistor 
SSI small scale integration 
SSR solid-state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of 

expansion 
TXCO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250' Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
V AC volts (of) alternating current 
VAN value-added network 
VAR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz 

to 300 MHz) 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 

kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 
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aDAK.MICROWAVE 

INDIRECT 

Indirect Synthesizers utilize phase lock loops and 
provide moderate switching speed (greater than 
25 microseconds) 

Octave/Multi-Octave Coverage 
Step Sizes: 1 Hz - 25 MHz 
Speed: 25 microsec - Millisec 
Size: as small as 20 cubic inches 
Typical phase noise: 115 dBc/Hz, 100 KHz from 
carrier 

Typical Spurious: - 60 dBc 
Power consumption: as low as 4 W 

DIRECT 

Direct Synthesizers use simple arithmetic 
operation and provide very fast switching speeds 
(less than 500 nanoseconds) for frequency agility. 

Octave Bandwidths from .5-18 GHz 
Step Sizes: 1 MHz-50 MHz 
Speed: 200 nanoseconds anywhere in the band 
Size: as small as 150 cubic inches 
Typical phase noise: 125 dBc/Hz, 100 KHz from 
carrier 

Typical Spurious: - 60 dBc 
Power consumption: as low as 25 W 

Dept. E-1 4726 Eisenhower Boulevard • Tampa, Ronda 33634-6391 • (813) 884-1411 • FAX (813) 886-2794 • TWX: 81Q..876-9140 
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,. TRAlLMICROWAVE 

60 MHZ-18 GHZ MINIATURE CRYSTAL CONTROLLED OSCILLATORS 
AND OSCILLATOR/MULTIPLIERS 

ELECTRICAL PARAMETERS (general) 
Frequency set accuracy at room temperature: ±.O.001 % 
Frequency stability: ±0.003% 
Aging rate: ±0.OOO5% per year 
Power variation with temperature: ±2 dB 

10 MILLIWATTS MINIMUM OUTPUT 

CURRENT 
FREQUENCY mA, nom. P.C. BOARD MOUNT MICROSTRIP _ 

RANGE al +15 VOLTS MODEL NUMBER MODEL NUMBER 
60 • 120 MHz 25 5040 -1056 5140 -1057 
121 - 240 MHz 35 5041 - 1056 5141 - 1057 
241 - 360 MHz 35 5042 - 1056 5142 - 1057 
361 -720 MHz 50 5043 - 1056 5143 - 1057 
721 -1200 MHz 50 5044 - 1056 5144 - 1057 
1.2 - 1.7 GHz 60 
1.7 ~ 2.0 GHz 65 
2.0 - 2.3 GHz 65 
2.3 - 2.5 GHz 75 
2.5·4.0 GHz 100 
4.0 - 6.0 GHz 110 
6.0 - 8.0 GHz 110 
8.0 - 10.0 GHz 120 
10.0 - 12.0 GHz 140 
12.0 - 18.0 GHz 150 

100 MILLIWATTS MINIMUM OUTPUT 

CURRENT 
FREQUENCY mA, nom. P.C. BOARD MOUNT MICROSTRIP 

RANGE al +15 VOLTS MODEL NUMBER MODEL NUMBER 
60 -120 MHz 40 5040 - 1086 5140 - 1087 
121 - 240 MHz 50 5041 • 1098 5141 - 1087 
241 - 360 MHz 50 5042 - 1086 5142 - 1087 
361 - 720 MHz 70 5043·1086 5143 - 1087 
721 - 1200 MHz 70 5044 - 1086 
1.2 - 1.7 GHz 60 
1.7 - 2.0 GHz 90 
2.0 - 2.3 GHz 90 
2.3 - 2.5 GHz 100 

AVAILABLE OPTIONS: 
• Gating • Frequency Trim 

Power supply: +15 VDC (other voltages optional) 
Load VSWR: 1.5:1 maximum 
Temperature Range: -55 to +85°C. (to +125°C 
with degradation) 
Contact factory for other frequencies and/or 
power levels. (A 1 watt output series is available.) 

HARMONICS OF CRYSTAL 
OSCILLAlOR UP 10 2nd 

BASE PLATE MOUNT HARMONIC OF OUTPUT 
MODEL NUMBER FREQUENCY 

5040 -1057 >3OdBc 
5041 - 1057 > 30 dBc 
5042 - 1057 >3OdBc 
5043 - 1057 >3OdBc 
5044 - 1057 > 30dBc 
5044 -1110 >4OdBc 
5044 - 1111 > 40dBc 
5044 -1310 >4OdBc 
5044 - 1313 > 40 dBc 
5044 -1311 >4OdBc 
5044 - 1611 >4OdBc 
5044 - 1615 > 40dBc 
5045 -1911 > 40 dBc 
5045 - 1913 > 40dBc 
5045 - 1240 > 40 dBc 

HARMONICS OF CRYSTAL 
OSCILLAlOR UP 10 2nd 

BASE PLATE MOUNT HARMONIC OF OUTPUT 
MODEL NUMBER FREQUENCY 

5040 - 1087 > 20dBc 
5041 - 1087 > 20dBc 
5042 - 1087 >2OdBc 
5043 - 1087 > 20dBc 
5044 - 1087 > 20dBc 
5044 - 1120 > 40dBc 
5044 - 1121 >4OdBc 
5044 - 1320 > 40dBc 
5044 - 1321 >4OdBc 

• Heater Control • One watt versions are available 
NOTE: Size may vary with options . 
Contact Factory . 

WIDE DYNAMIC RANGE LOW NOISE IF AMPLIFIER SERIES 
Model 8450 - 1050 Model 8400 - 1080 

Frequency Range 
3dB 8andwidth 
Size 

Customer Specified 20 - 300 MHz Customer Specified 20 - 150 MHz 
10% of center frequency, nominal 10 MHz, nominal 
1.50 x .75 x .35 inches, nominal 1.28 x .71 x .05 inches, nominal 

Weight 
Connections 

0.4 ounces, nominal 
.020 diameter pins 

The following specifications apply to both models. 

1 ounce, nominal 
SMA female 

Bandpass Ripple 1 dB, typical 
Skirt Selectivity 12 dB/octave, typical 
Gain 70 :t3dB 
Noise Figure 
Input Impedance 
1 dB Compression Point 
3rd Order Intercept Point 

, Input Dynamic Range (with AGC) 
AGC Range 
AGC Voltage 
Temperature Range 

3 dB maximum 
50 ohms, nominal 
o dBm minimum 
+10 dBm, nominal 
80 dB minimum 
60 dB minimum 
o to +5 volts 
-54°C to +85°C 

Specifications subject to change without notice. 

Dept E-1' 4726 Eisenhower Boulevard • Tampa, Florida 336346391 • (813) 884-1411 • FAX (813) 886-2794 • TWX: 810-876-9140 
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• TUK . .MICROWAVE 

X7 MULTIPLIER! AMPLIFIER 

Electrical Specifications 

Multiplication Factor: X7 
Output Frequency: 9.275 GHz to 9.520 GHz 
RF Power Input: - 1 dBm to + 5 dBm 
Power Output: + 26.5 dBm to + 28.5 dBm 

Input VSWR: 1.3:1 
Output VSWR: 1.5:1 

MULTI-OUTPUT MULTIPLIER! AMPLIFIER 

MULTIPLIER! AMPLIFIERS 

X40 MULTIPLIER! AMPLIFIER 

This multi-output multiplier has outputs of 2, 4, 6, 
and 12 GHz. The assembly includes a TTL switch 
for selecting two of the outputs while the other two 
outputs are continuously "on:' It is totally stable 
over temperature. 

This series of multipliers provides signals in the 
2.5 to 4.0 GHz range from inputs in the 500 to 
700 MHz range. 

This high order frequency multiplier/amplifier is 
custom designed with regards to multiplication 
factor, bandwidth, and power output levels. 

Electrical Specifications 

Multiplication Factor: X40 
Input 
Frequency Range': VHF 
Output Bandwidth: ± 1.5%, typical 
RF Power Input: + 15 dBm ±2 dB 
Power Output: + 9 dBm ± 1.5 dB 

Harmonic Rejection: - 30 dBc 
Spurious Rejection: + 15 VDC @ 700 mA, nominal 
Power Supply: - 15 VDC @ 25 mA, nominal 

Operating 
Temperature Range: - 20 to + 65°C 

RF Connectors: SMA female 

Electrical Specifications 

Multiplication Factor: Port 2 X2 

Input Frequency: 
RF Power Input: 
Output Power: 
Input VSWR: 
Load VSWR: 
Harmonics: 
Power Supply: 

Port 3 X4 
Port 4 X6 
Port 5 X12 
1.0 GHz 
+10dBm ± 2dB 
+ 10 dBm, nominal 
2:1 maximum 
3:1 maximum 
-60 dBc 
+ 12 VDC @ 275 mA, nominal 

Electrical Specifications 

Multiplication Factor: X5, X6, typical 
Input Power: - 6 dBm to + 7 dBm 
Output Power: + 13 dBm, nominal 
Bandwidth: 6% typical 
Harmonics and 
Spurs: 
Input VSWR: 
Operating 
Temperatu re: 
DC Power: 

Connectors: 

Power Variation with 
Temperature: 
VSWR: 
Harmonics: 
Sub-harmonics 
Spurious 
Power Supply: 

- 65 dBc, maximum 
2.0:1 maximum 

-54to +85°C 
+ 15 VDC@ 140 mA, 
maximum 
SMA female 

± 1.5 dB 
1.5:1 maximum 
- 40 dBc maximum 
-40 dBc maximum 
- 40 dBc maximum 
+ 15 VDC (il 150 mA, nominal 

Environmental Conditions 

Operating Temperature 
Range: - 30° to + 90°C 

Dept. E-1 4726 Eisenhower Boulevard • Tampa, Florida 33634-6391 • (813) 884-1411 • FAX (813) 886-2794 • lWX: 810-876-9140 
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,. 'lRAlLAfICROWAVE 

OCTAVE AND BROAD BAND COAXIAL TYPE 

ISOLATORS 
FREQUENCY MODEL ISOLATION INSERTION VSWR 

RANGE NUMBER dB min. LOSS max. 
(GHz) dB max. 

1.0- 2.0 60A1101' 15 0.6 1.40 
2.0- 4.0 60A3001' 18 0.5 1.30 
2.0- 6.0 60A3401' 12 1.0 1.65 

. 2.6 - 5.2 6OA3011 , 18 0.5 1.30 
3.0- 6.0 60A6301' 18 0.5 1.40 
4.0- 8.0 60A6001' 18 0.5 1.30 
5.0-10.0 60A6071, 18 0.5 1.30 
6.0 - 12.0 60A9201' 16 0.7 1.35 
6.0 - 18.0 6OA2601' 12 1.0 1.67 
6.5 - 18.0 6OA2701' 14 1.0 1.50 
7.0-18.0 6OA2171 13 0.75 1.58 
7.5 -18.0 6OA2301 , 14 0.9 1.50 
8.0-12.4 20B9201' 20 0.5 1.30 
8.0 -16.0 6OA2001' 17 0.5 1.35 
8.0-1~.0 6OA2501 17 0.5 1.35 
8.0 -18.0 6OA2051, 14 0.6 1.50 
8.0 - 20.0 6OA2401' 12 1.0 1.67 
12.0 - 18.0 20B2201, 18 0.5 1.30 
18.0 - 22.0 2OA8021, 18 0.7 1.30 
18.0 - 26.5 6OA8101' 14 1.0 1.50 

·These units are normally available from stock or from our distributors. 
NOTES: 
(1) Circulators are also available. 

OPERATING PEAK AVERAGE HEAT SINK 
TEMP. POWER POWER TEMP. 

"C. KW WATTS "C. 

o to +50 0.1 1.0 +50 
-10 to +70 0.1 1.0 +70 
-10 to +60 0.1 1.0 +6 
-25 to +80 0.1 1.0 +80 
-45 to +85 0.1 1.0 +85 
-45 to +95 0.1 3.0 +95 
-55 to +95 0.1 2.0 +95 
-55 to +95 0.1 1.0 +95 
~40 to +802 0.1 3.0 +80 
-54 to +95 0.1 3.0 +95 
-40 to +65 0.5 3.0 +65 
-54 to +95 0.5 3.0 +85 
-55 to +95 0.1 3.0 +95 
-40 to +95 0.5 3.0 +95 
-40 to +95 0.1 3.0 +95 
-54 to +95 0.5 3.0 +95 
-40 to +80 0.1 1.0 +80 
-55 to +110 0.5 3.0 +110 
-54 to +95 0.5 1.0 +95 
-54 to +95 0.1 1.0 +95 

SIZE 
(INCHES NOMINAL) 

L W H 
1.60 x 1.60 x 0.75 
1.00 x 1.00 x 0.50 
1.00 x 1.00 x 0.50 
1.00 x" 1.00 x 0.50 
0.75 x 0.75 x 0.50 
0.75 x 0.75 x 0.50 
0.75 x 0.75 x 0.50 
0.75 x 0.75 x 0.50 
0.50 x 0.50 x .375 
0.50 x 0.50 x .375 
0.50 x 0.50 x .375 
0.50 x 0.50 x 0.50 
0.50 x 0.50 x 0.50 
0.50 x 0.50 x 0.50 
0.50 x 0.50 x .375 
0.50 x 0.50 x 0.50 
0.50 x 0.50 x .375 
0.50 x 0.50 x 0.50 
0.50 x 0.50 x .375 
0.50 x 0.50 x .375 

(2) The insertion loss for Model60A2601 is 1.5 dB maximum 'from -S4°C to +95°C. Other specifications are unchanged over this temperature range. 

DROP-IN BROAD BAND MODELS 

ISOLATORS 
FREQUENCY MODEL ISOLATION 

RANGE NUMBER dB min. 
(GHz) 

2.0- 4.0 69A3101' 16 
2.5 - 5.0 69A3181 16 
2.6 - 5.2 69A3111' 16 

16 
3.0- 6.0 69A6201 , 16 
4.0- 8.0 69A6001 , 16 
4.7 -10.0 69A6051 12 
5.0 - 10.0 69A6101' 16 
6.0-18.0 69A2601" 10 
7.5 - 18.0 69A2041' 12 
8.0-12.0 69A9201' 17 
8.0-16.0 69A9301 , 14 
8.0-18.0 69A2031, 13 
12.0 -18.0 69A2201' 17 

INSERTION VSWR OPERATING PEAK AVERAGE HEAT SINK SIZE 
LOSS max. TEMP. POWER POWER TEMP. (INCHES NOMINAL) 

dB max. "C. KW WATTS "C. L W H 
0.6 1.40 -10 to +70 0.1 1.0 +70 .875 x .875 x .345 
0.6 1.40 -10 to +85 0.1 1.0 +7Q .875 x .875 x .345 
0.6 1.40 -25 to +85 0.1 1.0 +85 .875 x .875 x .345 
0.7 1.40 -54 to +95 0.1 1.0 +95 .875 x .875 x .345 
0.6 1.40 -25 to +85 0.1 1.0 +85 .875 x .875 x .345 
0.6 1.40 -40 to +85 0.1 1.0 +85 0.75 x 0.75 x 0.25 
1.0 1.50 -40 to +85 0.1 1.0 +85 0.75 x 0.75 x 0.25 
0.6 1.40 -30 to + 0 .0.1 1.0 +70 0.75 x 0.75 x 0.25 
1.2 2.0 -40 to +80 0.1 1.0 +80 0.50 x 0.50 x 0.20 
1.0 1.65 -40 to +80 0.1 1.0 +80 {J.50 x 0.50 x 0.25 
0.6 1.40 -40 to +85 0.1 1.0 +85 0.50 x 0.50 x 0.25 
0.8 1.50 -40 to +85 0.1 1.0 +85 0.50 x 0.50 x 0.25 
1.0 1.60 -40 to +80 0.1 1.0 +80 0.50 x 0.50 x 0.25 
0.7 1.50 -55 to +100 0.1 1.0 +95 0.50 x 0.50 x 0.25 

-These units are normally available from stoc~ or from our distributors. 
NOTES: (1) Circulators are also available. (2) For Model 69A2601 only, the insertion loss is 1.5 dB 

maximum from -54°C tq +95°C. 

3450 

Dept, E-1 4726 Eisenhower Boulevard • Tampa. Rorida 33634-6391 • (813) 884-1411 • FAX (813) 886-2794 • ,TWX: 81().876-9140 
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3450 MICROWAVE COMPONENTS, SYSTEMS, & EQUIPMENT 3450 

DROP-IN TYPE 

·Specify center frequency when ordering. Model designation will be completed by TRAK. 
NOTES: 

(2) If your lower frequency limit is below the lower limit stated for a particular 
model, select the preceding model. If your upper frequency limit will 
exceed 12 GHz, select t~e next higher frequency model. (1) Circulators are also available. 

"lc~e.~am~:~~~r~~~~~~:i!~~~~:~R~milar to the mounting used on some power transistora This 
designed to maximize the use of isolators and circulators in construction has input and output tabs located 1800 from 
stripline and microstrip applicationa They are easy-ta-mount each other as opposed to the 1200 separation of the round 
devices with magnetic shielding which prevents detuning or version. This provides an alternative choice for system de
changes in performance when operating in magnetic fields or signers who prefer the screw-down mounting and can allow 
in close proximity to ferrous metals. The round design and tab the extra space it requirea 
lead configuration allow installation at a reduced cost, replac- Specifications for these microminiature ferrite devices are 
ing milling operations with a simple drilled hole. as good as you'll find anywhere, Look at the data and call our 

The Micropuck" isolator is also available in a flange mount ferrite sales group or local representative. 

FLANGE MOUNT MICROPUCK® ISOLATORS 
MODEL FREQUENCY BANDWIDTH ISOLATION INSERTION VSWR OPERATING PEAK AVERAGE HEAT SINK SIZE 

NUMBER RANGE % dB min. LOSS max. TEMP, POWER POWER TEMP (INCHES NOMINAL) 
(GHz) dB max. ·C. WATTS WATTS ·C. L W H 

F9'6101 4,0 - 8,0 10 20 0.5 1,25 -54 to +95 50 .7 95 ,62 x .375 x ,21 
F9'9001 8,0 - 12,0 10 20 OA 1,25 -54 to +95 50 ,5 95 .SO x .25 l( .18 
F9'2001 12.0 - 18.0 10 17 0,5 1,35 -54 to +95 50 .5 95 .50 x .25 x .18 
F9A6141 3,7 - 4,3 FULL BAND 15 0,6 1.45 -30 to +70 50 .7 70 ,62 x ,375 x ,21 
F9A91 01 " 8,0 - 12,0 FULL BAND 16 0,7 1.45 -54 to +95 50 .7 95 .62 x .375 x .21 
F9A2201" 12,0 -18,0 FULL BAND 17 0,7 1.50 -55 to +100 50 .5 95 .50 x .25 x .18 

MICROPUCK® CIRCULATORS 
MODEL FREQUENCY BANDWIDTH ISOLATION INSERTION VSWR OPERATING PEAK AVG, HEAT SIZE SIZE 

NUMBER RANGE % dB min. 
(GHz) 

79'6101 4,0 - 8,0 10 18 
79'9001 8,0 - 12,0 10 18 
79'2001 12,0 -18,0 10 17 
79A9101" 8,0 - 12,0 FULL BAND 16 

89'6101 4,0- 8.0 10 20 
89'9001 8.0 - 12,0 10 20 
89'2001 12,0 - 18.0 10 17 
89A2201" 12,0-18,0 FULL BAND 17 
89A9101" 8,0 - 12,0 F LL BAND 16 

·Specify center frequency when ordering. Model designation will be 
completed by TRAK. **These units are normally available from stock or 
from our distributors. 

LOSS max. TEMP, POWER POWER SINK DIA. HEIGHT 
dB max. ·C, WATTS WATTS TEMP, INCH INCH 

.5 

.4 
,5 
,7 

.5 

.4 
,5 
,7 
,7 

1,30 -54 to +95 SO 25 50 ,375 ,200 
1,30 -54 to +95 50 20 50 .250 ,156 
1,35 -54 to +95 50 20 50 ,250 ,156 
1,45 -54 to +95 50 20 50 ,375 ,200 

MICROPUCK® ISOLATORS 
1,25 -54 to +95 50 .7 95 .375 ,200 
1,25 -54 to +95 50 ,5 95 ,250 ,156 
1,35 -54 to +95 50 ,5 95 .250 ,156 
1,50 -54 to +100 50 .5 95 ,250 ,156 
1.45 -54 to +95 50 .7 95 ,375 ,200 

NOTES: (1) Upper frequency limit cannot exceed 18 GHz, (2) If your lowerfrequency 
limit is below the lower limit stated for a paticu/ar mode'. select the preceding model. 
If your upper frequency limit will exceed 12 GHz, select the next higher 
frequency model. 

Dept. E~1 4726.Eisenhower Boulevard • Tampa. Aorida 33634-6391 • (813) 884-1411 • FAX (813) 886-2794 • 1WX: 810-876-9140 
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Good Buyers purchase high 
quality, fast delivery, at the best price 

possible. Great Buyers purchase 
KOA ... and get more. 

SMT components from control program includes 
KOA increase productivi- the latest in SPC (statisti
ty, quality and lower pro- cal process control) 
duction costs. Recog- throughout the manufac
nized as the world's turing processes to ensure 
largest manufacturer of consistently high quality 
resistive products, KOA 
offers a full line of SMT 
Flat Chip Resistors, 
Tantalum Chip Capac
itors, MELF Resistors, 
Resistor Trimmers, SOM 
Resistor Networks and 
Chip Inductors at compet
itive prices. 

And that's not all, 
KOA's corporate quality 

Fully stocked 100,000 sq. ft. warehouse 

KO.' 

products. 
Also, KOA offers EDI, 

bar coding, special stock
ing programs and depend
able, fast delivery. A 
toO,OOO sq. ft. warehouse 
is fully stocked for imme
diate, off-the-shelf deliv-
ery. 

Trained professionals 
are responsive to your 
needs and provide rapid 
response to all inquires, 
quotations, order status, 
sample and literature 
requests. Call for details 
and a free catalog. 

SPEER ELECTRONICS, INC. 
P.o. Box 547 Bradford, PA 16701, Phone: (814) 362-5536 FAX: (814) 362-8883 

For manufacturers' sales.offices, see 'yellow pages EEM 1991 



I fiTilTIl selection 
l!lillU gUide 

RESISTORS 

AngstromNishay 
Elec. Comps. A·1844 ~§' 

Beckman Industrial Corp. A·1847 y' 

Bourns Inc. A·1848 

Cablelorm A·1850 ~. 

Caddock Eleclronics A·1852 ~ 

Carborundum Co. A·t880 " 
Colber Corp. A·t882 ~§' 

CTS Corp.! Resistor 
Network Division A·1884 ~§ 

Dale Electronics, Inc. A·1886 ~§ ,§ 

Electro-Films Inc. A·19tO 

ElliotVJordanNishay 
Elec. Comps. A'19t4 

General Resistance A'19t3 

Hymeg Corp. A·1916 , 

Julie Research Labs A·1929 

KOA Speer Electronics A·1930 ~§ 

KRUBantry 
Components Inc. A·1935 -/§' 

'Mil. Spec. § Surface Mount 

EEM 1991 

resislors-4700 

~§' ~§' Noninductive, 
Flame retardant 

~. y' ~. ~. y' ~' Noninductive. 
Flame retardant 

~§' 

~' ~' ~' ~' High voltage 
(> 1000V), 
Noninductive 

~ ~ ~ ~ ~ , ~ High voltage 
(> 1000V), 
Noninductive, 
Flame retardant 

~' High voltage' 
(> 1000V), 
Noninductive ,. 

~§' ~§' ~§' ~§' 'J§' Flame retardant 

~§ ,§ ~§ 

,§ ~§ ,§ ~§ ,§ ~§ ,§ y§ ~§ ~§ ~§ High voltage 
(> 1000V), 
Noninductive, 
Flame retardant 

~§' Y§' '§' ,§. ~§' ~§' Noninductive §' 

~ ~ 

" ~ ~' Noninductive * , ~ , , ~ ~ High voltage 
(> 1000V), 
Noninductive 

~ , ~ ~ 

,§ ,§ ~§' ~§ § High voltage 
( >1000V), 
Noninductive, 
Flame retardant 

~ 

~, ~. ~. ~' ~' 

~§ ,§ ,§ ~§ ~ ~ Y ~§ Y§ Y§ 

~oninductive §', 
~§' ~§' W ~§' ~§ ~§' Flame 

Retardant §' 

For manufacturers' sales offices, see yellow pages A·1835 



I [[8]] selection, resislors-4700 

RESISTORS (cont'd) 

Maida Development Co. v 

Memcor-Truohm A·t946 v" v" v" v" Noninductive, 
Flame retardant 

Micro-Ohm Corp. A·t947 v" V" V" v" v" v" v" V" Noninductive ", 
Flame retardant" 

Noninductive, 
Flame retardant 

Noninductive §" 

Precision Resistor Co. A·t978 v" v" V· High voltage 
(> tOOOV) 

RCD Components Inc. A·t982 V V§" V§" V§" V§" V§" v§" v" v" v" v§ V§" V§" V§" High voltage §" 
(> tOOOV), 
Noninductive §", 
Flame retardant 

Resistors Inc. A·t983 v V§" V§" v" v" v" High voltage 
(> tOOOV) §", 
Noninductive §", 
Flame retardant 

Rohm Electronics A·t984 v§ v§ v§ v§ Flame retardant § 

State of the Art Inc. A·t986 V§" V§" V§" V§" High voltage 
(> tOOOV) 

UltronixlVishay 
Elec. Camps A·t992 v v V§" v" v" V" V§" v" v" 
Victoreen Inc. A·t996 v v v v High voltage 

(>tOOOV), 
Noninductive 

Vishay Electronic Comps. A·200t v" V· v" v' V§" V§" v v" 

"Mil. Spec. § Surface Mount 

A·1836 For manufacturers' sales offices, see yellow pages EEM 1991 



4700 RESISTORS 4700 

AALPHA PRECISION 
A PACIFIC RESISTOR COMPANY 

PHONE (818) 345 - 7811 (800) 835 - 3355 

• Superbly RELIABLE and ACCURATE • TC Matching to ± .5 PPM 
• 40 YEARS of Building Quality Resistors • Matched Sets 
• Meet or Exceed MIL-R-93 and MIL-R-9444 • Tolerances 0.005% to 1% 

I:f!"l'!'''::l:t::::t''t~n.l~. RESISTOR STYLE COMMERCIAL MAXIMUM MAXIMUM 

.1I{~(~R~ •• .-r.~""l::l.(=1-"" AALPHA 
MIL WATIAGE OHMS VOLTAGE LENGTH 

+.025 , 200RP .125 500K 100 .250 

'" 
214RP .25 1 MEG 150 .425 

-. I 
250RP .25 1 MEG 150 .500 

II' 
275RP .50 4MEG 400 .500 
285RP .50 1 MEG 300 .750 
324RP RB08 .50 4MEG 400 .500 

350RP 1.00 8MEG 800 1.00 
372RP RB18 2.00 10MEG 1000 1.250 

AALPHA PRECISION 
EEM 1991 For manufacturers' sales offices, see yellow pages 

FAX (818) 345 -1507 

• Excellent Long-Term Stability 
• Resistance Range .1 Q to 30 MegQ 
• Custom Designs Welcome 

DIAMETER 
+.025 
.250 
.250 

.250 

.500 

.375 

.500 

.500 

.750 

DIMENSIONS 

SPACING TERMINAL MOUNTING 
+ •• 015 TYPE HOLE 
.200 AWG22 NONE 
.277 AWG22 #2 SCREW 

.400 AWG22 NONE 

.400 AWG20 #6 SCREW 

.600 AWG20 #6 SCREW 

.325 LUG #6 SCREW 

.850 AWG20 #6 SCREW 
1.000 LUG #6 SCREW 

18300 OXNARD ST. 
TARZANA, CA 91356 

A·1837 



EIA/MIL Resistor Color Codes 

Tolerance 

Multiplier 

Second digit 

rst digit 

Color code for general-purpose industrial resistor" 

Wide first band and blue 
fifth band denotes flame-de first band denotes 

wirewound resistor L..-_____ --Ilproof wirewound resistor 

Color code for general-purpose wirewound resistors 

Significant Example: 
Color digit Multiplier Tolerance 

Black 0 1 
Brown 1 10 ±1% 
Red 2 100 ± 2% 
Orange 3 1000 ± 3% 
Yellow 4 10,000 ± 4% 
Green 5 100,000 
Blue 6 1,000,000 Yellow (4) 
Violet 7 10,000,000 
Gray 8 Violet(7) 

White 9 - Red(OO) Gold(±5%) =47000 ±5% 
Gold 0.1 ± 5% 
Silver 0.01 ±10% 
No color ±20% 



4700 RESISTORS 4700 

The Resistorsource! 
Your Prime Source for all Resistor, 

Capacitor [; Inductor Requirements. 
CERAMIC INSULATED RESISTORS (STANDARD) 

• MNS 
• MNR 
• MNG 

Terminals and leads in the same direction; 
space-saving types 

Dimensions (mm) Resistance range 
Raled I--,-----,r--'--'-r-

d 
-I---;;M"'NS;c----.----=:-;;M;;;NR;c--,--::M;;;NGo--Iwelght 

p~r w 0 H Standard UL Standard UL Standard (gl 
Derating curve 

~r'1;~ wn .. , ~~~~ 
7.5 +0' Ttl 7Stl 381:!oOl 

- .. 3±12 A15 

2 tl±1 7+1 20.5±1.5 O.B±O.1 0.15-200 0.15-200 100-13K l00-13K 0.OB2-33 3.7 
12±1 8±1 25.0+1.5 0.8±0.1 0.27-360 0.27-360 100-22K l00-22K 0.18-68 5.3 
13±1 9±1 25.5±.1.5 0.8±0.1 0.3-510 0.3-5.10 100-27K l00-27K 0.22-91 6.4 
13±1 9±1 38.5±1.5 1.0±0.1 0.51-1.5K - 200-56K - - 10.2 

10 16±1 12±1 35.0±1.5 - 1.0-1K - - - - 15.5 
15 20±1.2 13±1 38.0±1.5 1.0-2.0K - 30.0 
20 20±1.2 13±1 45.0±1.5 - 1.0-3.0K - - - - 41.0 

Amb,enllemperlllure(C1 

• MPS PCB direct-mounting types L 15W - 20W w 

• MPR Types "'"9 low., h •• t 'o",,",tlv.'.,m,",1 §3-~ I 
,:_=_g---,=_<a_p_pr_ox_. 5_00_YO_Of_M_P-:::-S,_M-;-P:7"R)c:::--____ -----,~-~ w.' . ,£ i. 

Dimensions (mm) ....J.Q2t w w? 
Rated pelwer 

(WI L P W, W, W, W, H, ", (Hal 3W _ lOW 

1-_-::-:_+-:,::",-:-,-:',,-: +::"-:5"-:..,.:-+..,.:5.,,.:--,:-\-,,-::..,.:..,.:+--:-,-::..,.:..,.:+-:,:.,,..::--,:,..,:+-99,,-9.5,...:-,-: --+--'::::-:~"";-+::-:---i; $wt ~CJ,£. 
1-r-::-7.,.--t-;35;:--±-:-,.::-5 t:2::-2.5_±..,.1+-:c9.-:-5±..,1-1_5::-±-:0-:c.2-t-:-1.-:-4±..,0..,.'1-t-;,-:c.6±..,0:-;.1+:c9.5:-±-:-I--+..,I,-:-°0~+:::22,-+22;:-:44---i CenlerSlze P II') w4 -£!.. 

10 48 ±1.5 35 ±1 9.5±1 5±0.2 1.4±0.1 1.6±0.1 9.5±1 
-1 ~ Wa 

1---:'~5~. -I-:48~±7'·~5f.3~2.5~±~'-:cr'~2.~5+~,~.2-t-;'0~+~0~.5~2.~7±~0~.1~3~±~0~.I+'~2.5~±~"72t7.'5~±7'·5~M~.5 w, 
20 63.5±2 50 ±1.5 12.5±1.2 10±0.5 2.7±0.1 3 ±0.1 12.5±1.2 15±1.5 34.5 

Rated 
power 

(WI 

10 
15 
20 

Temperature rise (ref.) MPS, MPR 
Resistance range 

1--::--:--.;:M:rPS'--__ +-,-_--=MPRr--r-_-j--,,-M:::;O=S_+-=M=OR'--.,Welght 
. Standard UL Standard UL Standard Standard (vI 

0.22- 390 100- 39K 100- 22K 0.22- 390 100- 22K 5.5 
0.47- 680 0.47- 680 100- 11K 100- 27K 0.47- 680 100- 27K 6.5 

0.68-1000 0.68-1000 200-100K 100- 561< 0.68-1000 200- 56K B.3 
1.0 -1500 1.0 -1000 200-150K 200- 75K 1.0 -1500 200- 75K 11.0 
1.0 -2000 1.0. -2000 510-2OOK 510-110K 1.0 -2000 510-110K 17.8 
1.0 -3000 1.0 -3000 510-240K 510-180K 1.0 -3000 510-180K 22.8 

LOiIIdfaclQrl"l 

• MYS Desigried for minimal PCB occupation 
area and heat conduction 

Derating curve 

• MVR I L, ~£ n~ 

Raled power 
(W) 

10 

15 

20 

fJF---roa~ 'It£ ~ 
w. Amblenttemperatu,erCt 

Dimensions (mml Resistance range Weight 

L, ... L, L, H, H, H, W, W, W, d±O.l MVS MVR 
49 ±1.5 10±1 4.0±0.2 5.0±0.5 1.5+0.1 11±1 9pm1 9.5±1 1.5±0.1 10+1 0.8 0.51-1500 200-56K 10.0 

67 +1.5 10±1 4.0+0.2 5.0±0.5 1.5±0.1 11±1 9+1 9.5+1 1.5±0.1 10±1 0.8 1 -2000 200-75K 13.3 

62.5±1.5 10+1 4.5±0.2 6.5+1 2.5+0.15 14±1 12.5±1.2 12.5±1.2 2.5±0.15 13+1 1.0 1 -2000 510-1101< 22.1 

78 +2 10±1 4.5+0.2 6.5±1 2.5±0.15 14+1 12.5±1.2 12.5±1.2 2.5±0.15 13±1 1.0 1 -3000 510-180K 26.4 

o 20 40 60 80 100 120 
LoadIaclot(Sl 

Derating curve 

80 : 

60 : I 15W- W 

155 , 
I 

275 

40! I I ',,, I 

201-+-++-, ++-: +-11---+"-" '~'~+--H: 
I ~"" I 

OU-~O-L~50~"'OO~"5~O~>OO~~2~~~300 
Amblenllemperature('C1 

Temperature rise (reI.) MQS. MQR 

o 20 40 60 so 100 120 
LoadlaClor(%t 

Temperature rise (ref.) 

f::.~ : 
too 
j 30 

o 20 ,",.ro 1 120 

lOIIdl"" .... ~1 

«-Robert G. Allen Company, Inc. 
~ 7267 Coldwater Canyon, North Hollywood, California 91605 U/fU1 (818) 765-8300 in LA· (714) 549-4316 in Santa Ana/Orange County 

(408) 243-7007 in Sunnyvale· (800) 827-7422 outside of California 
FAX: (818) 765-2387 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1839 



4700 RESISTORS 4700 

The Resistorsource! 
RESISTORS 

THERMAL FUSE INCORPORATED CEMENT RESISTORS 

• MEG Since thermal fuses are incorporated, cement 

• MES resistors respond quickly to overloading as 
well as external overheating. 

• MER These resistors also provide outstanding fea-
tures against surges. Therefore they are suit-
able for the prevention of inrush current for 
switching regulators. 

Derating curve 

100 -2' 
Thermalluse 

m 
80 

Cement Idler 

so CeramiC case 

4. 
20 

Lead.,re 

~ -25 . 
Amblenllamperalure(,CJ 

• MPG 

125 

1IPC71 
I 11K 
Ie" .. 

Type 

02 

03 

05 

07 

Type of thermaf fuse 

Nominal 
Resistance range Tolerance operating 

temp Operating temp 
100 95± 
115 110±4 

0.150-131<0 131 126±4 
135 130±4 
150 145±4 

100 95 pm 

115 110 pm4 

O.27n-22kO 131 126±4 

J:±5% 135 130±4 
150 145±4 
100 9S± 

K:±10% 115 110±4 
0.30-271<0 131 126±4 

135 130±4 
150 145±4 
101 99± 
113 109± 

0.510 -1.SkO 121 119±4 
133 

Continuous 
Rated 
power 

0.7W 
I.OW 

1.4W 

1.5W 
1.9W 

O.75W 
1.05W 
1.45W 
I.SSW 

2.OW 
0.8W 
1.1W 
1.5W 
1.6W 

2.1W 
1.3W 

1.6W 
1.9W 
2.2W 

Compact type with any safety 
design on nonflammability 
and insulation. 
Low resistance and strong 
at surge current 

M PC71 l 
5Wtype t M PC 7021l- 'f' 

2W+2W 
type 

M PC 72511--T 5W+5W 
type 

Double type 

t r -L. l~cr 

13"03 1 .d. 

- lOt'" 10i" 

A·1840 

Model 

MPC 70 

MPC 78 

MPC 76 

MPC 71 

MPC 75 

MPC 74 

MPC722 

Model 

MPC702 

MPC722 

MPC725 

Rated power Resistance Tolerance A 
(W) r8nge(0) (mm) 

1 0.1-1.0 K 8±1.0 

2 0.1-0.47 K 8±1.0 

2 0.01,0.05 K 8+1.0 

5 0.1-1.0 K 18±1.0 

3 0.01,0.05 K 18+1.0 

5 0.1-1.0 K lB±1.0 

10 2.2,3.3 J 18+1.0 

Rated power Resistance Tolerance A 
(W) range (0) (mm) 

2+2 0.22+0.22- K 1D±1.0 
0.47+0.47 

5+5 0.1+0.1- K 17±1.0 
0.47+0.47 

5+5 0.22+0.22- K 17±1.0 
0.47+0.47 

B C 
(mm) (mm) 

13±1.0 4±0.5 

13±1.0 4±0.5 

13±1.0 4±0.5 

14±1.0 5±0.5 

14+1.0 5±0.5 

14±1.0 5±0.5 

26+1.0 5±0.5 

B C 
(mm) (mm) 

26.5±1.0 5±0.5 

26±1.0 5±0.5 

26±1.0 5±0.5 

d<l> 
(mm) 

0.6 

0.6 

0.6 

0.6 

O.S 

0.8 

O.S 

dq, 
(mm) 

0.6 

O.S 

0.8 

Remarks 

Low distortion factor products for acoustic products 

Low distortion factor products for acoustic products 

Remarks 

Resistor have ideling terminal 

Applied power vs. 
surface temp. (Example) 

Rated load (%) 

4i Robert G. Allen Company, Inc. 
~ .7267 Coldwater Canyon, North Hollywood, California 91605 U/£UI (818) 765-8300 in LA· (714) 549-4316 in Santa Ana/Orange County 

(408) 243-7007 in Sunnyvale' (800) 827-7422 outside of California 
FAX: (818) 765-2387 

For manufacturers' sales offices, see yellow pages EEM1991 
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The Resistorsource! 
Thick Film Resistor Networks 

SIP type hybrid ·thick film 
resistor networks 

Appearance 

Dimensions 

Standard products (Low profile) 

Ssarias 

. I (2.S4X pins 1'Im",. !2.S4m
",. 

~ r SE9 472j·ii- LOT. 
~. . ..... 
~ 1.2+0.1 
::; ~9,~.", • _ 0.27 

r-'--t::l1Mp,tch 

High power 

FRsaries 

For bum-In 

Shrink type (1. n8mm pilch) 

Nsarias NSseriee 

Example 
SE 9472J FRC 9 103 J NE 9203J NSE 8203 J 

Type Circuit Elements Value Tolerance Type Elements Value Tolerance Type Circuit Elements Value Tolerance Type Circuit Elements Value Tolerance 

Rated power 0.125W/element 0.25OW/element 0.250W/element 0.25OW/element 

Max. working voltage 100v 200v 200V 200v 

Resistance range 220-1MO 220-1MO 220 - 470kQ 220 - 470kQ 

Resistance tolerance G(±2%)J(±5%)K(±10%) G(±2%)J(±5%)K(±10%) G(±2%)J(±5%)K(±10%) G(±2%)J(±5%)K(±10%) 

Temp. coeff. of resistance 

Operating temp. range 

Derating curve 

±200pprn/DC 

-55 - +125DC 

100 
'# 80 
:g 60 
.E 40 

J 20 
o 

-55 

±250ppmI"C ±250ppmI"C ±250ppml"C 

-55 - +155DC -55 - +175DC -55 - +175DC 

1'\ 11 Jl\.14.\1 I I I 
'\ cS'·,.L ~ ~~ I{"\. f-j~ 

r;,.-H\~I 
I I it TJ\J AI 

70 125 155 175 200 
Ambient temp. (DC) 

Sarlas Standard circulI Slandard elementa Sarles Standard circulI Slandard elementa 

SE 

Hfttffff 
3 - 12 nnn FRC 4 - 14 

SI 
N 4 - 21 

NS 1 PIN E circuit (Edge common type) 4 - 13 1 PIN 1 circuit (Individual type) 

SS ftftUfff 4 - 12 SO rrm 
1 PIN S circuit (I Symmetrical type) 1 PIN o circuit (Divider type) 

Custom H.I.C. & Resistor Networks 
Our H.LC. and resistor networks, using alumina or organic substrate and being finished with 
surface mount, can respond to various custom requests such as circuits, relative ratio, double
sided print, crossover print, etc. 

Circuit example 

~., ); A·,l 
rQ~ 1 rQ2~ 1 (Q31 1 
1 4 5 7 )0 11 13 16 1718 I 2 3 4 5 

jRRR~l 
1 2 3 4 5 6 7 8 9 10 

.'~ ~c,., 

f' r1 
1 2 3 4 5 7 8 

2-7 

3 - 12 

_ Robert G. Allen Company, Inc. 
~ 7267 Coldwater Canyon, North Hollywood, California 91605 DlUI (818) 765-8300 in LA· (714)549-4316 in Santa Ana/Orange County 

(408) 243-7007 in Sunnyvale' (800) 827-7422 outside of California 
FAX: (818) 765-2387 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1841 
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The Resistorsource! 
Flame-Proof Metal Oxide Film Resistors Standard Size 

Axial-lead type DIMENSIONS 

Model 
Rated Resistance 

Tolerance 
L DtI t dtl Remark pCJIIIIer(W) ranger!}) (mm) (mm) (rom) (mm) 

RNtJ '" 
0.1-9.1 dlf =o.a for 

RSU " 
1/2 10-20 K J 9±1 3.5± 1 3O±3 0.65 ± 0.1 miniaturized resistors 

RNU 1 1 
0.1-9.1 

J 12+1 4±1 38±3 o.a±o.l RSU 1 10-100 K -2 
RNU 2 

2 
0.1-9.1 

J 16+1 6±1 38±3 OB±o.l RSU 2 10-100 K -2 
RNU3 

3 
0.1-9.1 

J 26+ 1 8.5±1 38±3 o.a±o.l RSU 3 10 -150 K -2 
~ 

=~+. 
l+-4---~ L~t:.J 

Thick Film Chip RESISTORS (FCR-125) 

• DIMENSIONS 

Item Specifications 

Ratedpollllllr O.125W Ambient temp.: 700C 

Max. WOIIcing wItage 200\1 

ResisIance ooge loo0-10MO As a standard. E-24 step 

ilIeIance of resistance = 2, 5. 10. 20% 

RESISTOR PRODUCTS 
CarbonComp 
lIBw, 114w, 1I2w 

carbon Film 
lIBw, 114w, 1I2w, 1w, 2w 

Metal Film 
11Bw, 114w, 112w, 1w, 2w 

Metal Oxide 
114w, 112w, 1w, 2w, 3w, 5w 

Metal Plate 
2w,5w 
Precision Wlrewound 
Tol. to .005% 
Temp. Coefficient to 1 PPM 

M N M Space-saving thin type 
Rated power, resistance range, and tolerance 

Type 

Remarks 

Wirewounds 
1w to 1000 watts 

Chip Resistors 
lIBw, 114w, 1I2w, 1w, 2w 

variable Resistors 
UL, CSA Approved 

it 

275 

Rated 
power 

Nominal 
resistance iT '\ l BOt - t ~: -_. 

!tl 1~6;:'1 ~:~~g curve 7", '~. 

~ j BOi c-t-. ... "-,-+--H:--j 

05 5W 10 - 20MO I ~ , ! 40+ - ++~"'<-~ 
'-_---L ____ --L-______ -' 20+-' -- .. i ',: 

- " 
• The wire-wound type is used for 10- ::', : 

430, and the film type is, for 470 or more. 5;: ~ -L 0 0 50 100 150 200 250 300 
.08±O.1 Arnbjenthlmperature("C1 

__ Axial lead type 

See the spec. for taping 

Networks 
Sips 
Dips 
Custom Type 
Hybrid Circuits 
Flameproof 

Temperature rise (rei,) 

1SOP=::::!==t==!==t/:::::;t::=1 

1120 )J kr" 
! 90 Me •• urlng v _ ..... ~r--
160 

/ 
~ 301f-A-+-+--t---I-t--1 

oL,i,,..--+.. .. -c .. o!.--.i80.----.i..,00rc,~20---' 
1Md1acklrC"1 

Quality, Dependability and Service for more than 20 years. Over 80% of all 
orders shipped from warehouse stock. 2 huge warehouses to fill your orders fast. 

A·1842 

• 
Robert G. Allen Company, Inc. 

~ 7267 Coldwater Canyon, North Hollywood, California 91605 
UI§ I (818) 765-8300 in LA· (714) 549-4316 in Santa Ana/Orange County 

(408) 243-7007 in Sunnyvale· (800) 827-7422 outside of California 
FAX: (818) 765-2387 . 

For manufacturers' sales offices, see yellow pages EEM 1991 



4700 RESISTORS 
f AMITRON' 85 Flagship Drive 

North Andover, Massachusetts 01845 
(508) 686-1882 

~===f!~ American Micro-Tronix Inc. Fax # (508) 686-0622 

THICK FILM MICROWAVE COMPONENTS 
CHIP ATTENUATORS 

ATTENUATOR PERFORMANCE 

01 - STANOARD FEATURES INCLUDE: 
• Chip construction designed for MIC 

assembly 
• Ground plane metalization suitable for 

soldering or epoxying 
• Wire or ribbon bondable gold top 

conductor lines 
• Size: Length .092" 

Width <.045" 
Thickness .010" 

AMITRON has manufactured II-pads up to 45 dB. 
High power balanced attenuators, 4 watts average handling power capability available. 

2.5dB II-pad Attenuation 
4.00 rnITnil'TTTTTTTT1"TTTTT 

dB3,00'm~~~ 2.00~ 
1.00 H+1+tt+t+l+ 
0.00 U.l.l-I-I-I'-Ul.u.i.l.u.l4I:!±'.j.lJ.j..j..j.l-I-I-Il-i-I 

1 ~ 

CHIP RESISTOR KITS 

AMITRON Engineering Chip Resistor Kits 
provide a variety of resistor values allowing 
engineers the flexibility to more readily 
develop new designs or modify existing cir
cuits. Standard Kits include resistors with 30 
different values ranging from 1 ohm to 820K 
ohms, 20 resistors per value packaged in 
separate containers. Resistor sizes = .020" 
width x .040" length x .015" thick with gold 
metalization pads for aluminum gold wire 
bonding. 

dB 

13dB II-pad Attenuation 

19.00 TTTMT1"TTrM'TT 

16.00 tt+11ttttt+11ttt 

13.00"'~~~ 

1 0.00 UJ.U-I..I-4!-UJ.U-I..I~!:!±I+Ul-I-I-IWl-I 
1 18 

STANDARD KIT RESISTOR STYLE 

'SOLDERABLE MATERIAL 
OPTIONAL 

RESISTOR SPECIFICATIONS: 
Resistance Values (ohms): Tolerance ± 5% 

1 10 100 1.0K 10K lOOK 
1.8 18 180 1.8K 18K 180K 
3.3 33 330 3.3K 33K 330K 
4.7 47 470 4.7K 47K 470K 
8.2 82 820 8.2K 82K 820K 

Temperature Coefficient of Resistance (TCR) ± 200 PPM 
from - 55"C to + 125'C. 
Power Rating 50 milliwatts (without heat sinking). 

CHIP RESISTOR PART NUMBER 
GUIDE 

AR XXXX/X/OOO-O/XX/X 

• CHIP DESIGN: .-J . DPTlDb 
X XXX a = No options 
II-Chip Size (see charts) T = SN62 solder 

'-Resistor Metalization: M = ~~~~~etalization 
I = standard resistor UP = Unpassivated 
2 = dual wrap resistor R = PilAu Input 
3 = ~!~r~~o~rap metalization 

. :E~~t'ltIW:ri __ ---.l 
TOLERANCE ( + /- ): 
D5 = .5% 
01 = 1% 
02 = 2% 
05 = 5% 
10 = 10% 

a = Palladium/Silver 
R = Platinum/Gold 
S = Platinum/Palladium/Gold 
T = Gold 

aN = Nickel Barrier 

• RESISTANCE SPECIFICATIONS: 
First Ihree (3) digits represent Sig
nificant fi9ures, dig~ after the dash 
(-) specHles the number of zeros. 

NO WRAP 
AMITRON Width Series 
ARIOOI .020 
ARI002 .025 
ARI003 .050 
AR1004 .025 
ARI005 .050 
AR1006 .100 
ARI007 .020 
ARl008 .100 
AR1009 .050 
AR1010 .120 

AR 1000 SERIES 
SINGLE WRAP .. 

Length Thickness AMITRON Width Series 
.040 .010 AR3001 .020 
.050 .010 AR3002 .020 
.050 .010 AR3003 .025 
.100 .010 AR3004 .025 
.075 .010 AR3005 .055 
.050 .010 AR3006 .055 
.020 .010 AR3007 .025 
.100 .020 AR3008 .020 
.050 .020 AR3009 .050 
.240 .030 AR3010 .102 

AR3011 .050 
AR3012 .020 
AR3013 .055 
AR3014 .025 

ORDERING INSTRUCTIONS FOR 
II-PADS: 

4700 

Amitron Part Number=AMP-XX.XdB-01 
AMP = Amitron II-pad 
XXX = Desired Attenuation 
01 = Standard Features 

23dB II-pad Attenuation 

~;~IIIIIIIIIIIIIIIIIIIIIIIIII 
1 Frequency (GHz) 18 

OPTIONS: 
.. Additional Values to megohm range at 

$50 per package of 20 after purchase of 
initial kit 

• Solder Tinning 
• Dual Wrap or Single Wrap Chip Resistor 

Styles: 

DUAL WRAP 

SINGLE WRAP 

~ __ ~ I :t.::e 
DUAL WRAP 

Length Thickness AMITRON Width Length Thickness Series 
.030 .015 AR2001 .020 .030 .015 
.040 .0~5 AR2002 .020 .040 .015 
.045 .010 AR2003 .030 .050 .015 
.045 .015 AR2004 .050 .050· .015 
.065 .015 AR2005 .050 .075 .015 
.065 .025 AR2006 .050 .100 .015 
.045 .025 AR2007 .050 .150 .015 
.040 .010 AR2008 .100 .100 .015 
.065 .025 AR2009 .050 .030 .015 
.110 .010 AR2010 .015 .040 .010 
.050 .020 
.040 .025 
.065 .010 
.045 .025 

If fractional values of an n are 
required, the letter "0" shall be 
substituted for one of the signHicant 
dig~s and succeeding digits of the 
group shall represent Significant 
figures. 

The above configurations are only a sample of resistor sizes available. Please call for additional part numbers to meet .your 
design requirements. As with the above standard chips (ARI000, 2000, 3000). AMITRON Will supply speCial configurations, 
such as the AR4000 series (partial wraps), upon request. 

EEM 1991 For manufacturers' sales offices, see yellow pages 



4700 RESISTORS 

Precision Metal Film 
Resistors 

• Established Reliability • Hermetically-sealed 

4700 
A COMPANY OF 

ANGSTROHM 

• MIL-R-55182, Style RNRIRNN • Characteristics C and E 

For the ultimate in reliability, stability and 
uniformity of construction, ANGSTROHM 
hermetically-sealed metal film resistors are 
unquestionably first-choice. ANG
STROHM has accumulated over 1.234 bil
lion unit failure rate hours to MIL-R-55182 
on the RNR/RNN style, characteristics C 
and E, without a single failure. The true 
glass-to-metal hermetically-sealed enclo
sure seals the resistor element in an inert 
gas atmosphere and protects it from virtu
ally all adverse environmental influences. 
The glass enclosure will withstand in ex
cess of 3000 p.s.i. external pressure with
out leakage. The reliability and stability of 
ANGSTROHM hermetically-sealed resis
tors have been established by their use in 
nearly every military, missile, aerospace, 
and oceanography program having the 
most demanding applications and the most 
hostile environments. 

1/10 

1/8 

1/8 

1/4 

1/2 

1/8 

1/4 

1/4 

1/2 

3/4 

Features 
• Qualified to MIL-R-55182 

Characteristics C and E 

• Performance far exceeds the 
requirements of MIL-R-55182 

• Excellent long term stability 

• Highest reliability 

• Hermetic glass enclosure is impervi
ous to harmful environments 

• Inert gas filled 

• Very low noise 

• Excellent high frequency performance 

200 

C=±50 
250 

E = ±25 

C=±50 250 
E = ±25 

C=±50 
300 

E = ±25 

C=±50 
350 

E = ±25 

General Specifications 
• Resistance Range: 

10.0Q to 7.5M (see Table below) 
Standard values should be selected 
from the Standard Resistance Value 
Table in the ANGSlROHM Precision 
Metal Film catalog. 

• Tolerance: 
±0.1% (8), ±0.5% (D), ±1.0% (F) 

• Temperature Characteristics: 
±25ppm/oC (Characteristic E), 
±50ppm/oC (Characteristic C) 

• Power Ratings: 
1/10, 1/8, 1/4, and 1/2 watt @125°C 
1/8, 1/4, 1/2, and 3/4 watt @ 70°C 

• Power Derating: 
For ambient temperatures above 
125°C, see Power Derating Curve. 

• Life Failure Rate: M, P, R, S 

• Voltage Rating: 

F = ±1.0 

8 = ±0.1 
0= ±0.5 
F = ±1.0 
8 = ±0.1 
0= ±0.5 
F = ±1.0 
8 = ±0.1 
o =±0.5 
F = ±1.0 

Applied voltage shall not exceed 

-VPower Rating x Resistance Value 

or the Maximum Voltage Rating (per 
Table) whichever is lesser. 

10.0Q 1.21M 

49.9Q 200K 
M, P, 
R,S 

M, P, 
10.0Q 2.49M 

R,S 

M, P, 
24.9Q 4.99M 

R,S 

M, P, 
24.9Q 7.5M 

R,S 

1. Temperature Characteristics C and E designate hermetically-sealed enclosure. . . . 
2. Standard resistance values should·be selected from the Standard Resistance Values Table found in the ANGSTROHM PrecIsion Metal Film Catalog. 

Other values available on special order. 

One Precision Place. PO Box 1827 • Hagerstown, MD 21740 • (301) 739-8722 • FAX (301) 797-6852 • TWX 710-853-6834 
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4700 RESISTORS 

Precision Metal Film 
Resistors 

.55 

57 

60 
0125+ 0.040 

· -0.031 
+ 1.02 

3.18_0.79 

65 
0188+ 0.062 

· -0.031 

478+ 1.57 
. -0.79 

70 
0250+ 0.078 

· -0.031 

Power Rating 
Resistors shall have a power rating based 
on continuous full load operation at 125°C. 
For temperatures above 125°C, the load 
shall be derated per the Power Derating 
Curve for all styles. For power rating at 
temperatures below 125°C (down to 70°C) 
the load may be increased per the Power 
Derating Curve for the particular style 
selected. In no case should the voltage 
exceed the maximum voltage rating per the 
Style and Electrical Specifications table for 
types HN, HS and HT, in the ANGSTROHM 
Precision Metal Film Resistors Catalog. 

0.379 1.500 0.025 
9.63 38.10 0.64 

0.467 1.25 0.020 
11.86 31.75 0.51 

0.561 1.500 0.025 
14.25 38.10 0.64 

0.780 1.500 0.025 
19.81 38.10 0.64 

0.939 1.500 0.032 
23.85 38.10 0.81 

4700 
A COMPANY OF 

ANGSTROHM 

OUTLINE DRAWING 
(HN, HS, HT) 

0.314 

0.317 

0.485 

0.950 

B 
1.300 

Typical Performance Characteristics To MIL-R-55182 (MIL-STD-202) 

800 

600 

200 

OVERLOAD AND 
THERMAL SHOCK 
1156 pcs 
MIL·STD·202 
METHOD 107 
AND 
MIL·R-5S182 

300 

98'~ j 
10 20 

OF UNITS I 

TESTED 

lIR (%) MIL·~ti'82-1 
ALLOWED 

LOAD LIFE 
750 pes 
MIL·STO·202 
METHOD 108 
10.000 HRS. 
+ 12S'C AND 
FULL RATED POWER 

VIBRATION 
600 PCS 
MIL-STD-202 
METHOD 204 

97% --1 
OF JESTS 
TESTED 

MOISTURE 
750 PCS 
MIL·STO-202 
METHOD 106 

200· 

10 20 0 

l>R(%) Mft~L~b~~j 

SHOCK 
600 PCS 
MIL-STO-202 
METHOD 213 

20 
lIR(%) MIL~;..~'82'" 

One Precision Place. PO Box 1827 • Hagerstown, MD 21740 • (301)739-8722 • FAX (301) 797-6852 • TWX 710-853-6834 
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-------( (415) 834-5888 )----
ANTENNAS FILTERS RELAYS TEST EQUIPMENT 

Antenna Specialist Curtis Aleph International Fluke 
Cablewave Hardware J.W. Miller Allied Controls Simpson Electric 
Decibel Products Mallory American Zettler Triplett 

Stancor ArDmat TIMERS 
AUDIO PRODUCTS C.P. Clare Agastat 

Argos FUSES 
Crydom Amperite 

Atlas Bussmann 
Coto Industrial Timer 

Bogen Littelfuse 
Gordos Magnecraft 

Quam U.S.D. 
Guardian Master Electronics 

Shure ITT Midtex 
Switchcraft Line Electric Omron 
University HARDWARE Magnecraft Potter & Brumfield 

3-M Master Electronics SSAC 
Alia Boots Midtex I 

BATTERIES 
AMP Omron TOOLS & SOLDER Duracell 
Ico Rally Potter & Brumfield AMP 

Eveready 
E.F. Johnson Sigma Blazer 

Kodak 
G.C. Electronics Struthers-Dunn Ersin 
Harvey Hubbell Theta-J Kester 

CABINETS Kulka Smith OK Machine & Tool 
BUD OK Tools Paladin 
Calif. Chassis Panduit 

RESISTORS & 
Portasol 

Vector 
NETWORKS Ungar 

CAPACITORS R.G. Allen 
Weller 

R.G. Allen Bourns 
Xcelite 

E.F. Johnson Clarostat Helper Winch 
Mallory LAMPS & LIGHTING Mallory 

Sprague Eveready Ohmite TRANSFORMERS 
Chicago Minature Dormeyer 

CIRCUIT BREAKERS 
101 

Jeffersons 
lEE SEMICONDUCTORS 

Heinemann Ledu Semi Inc. 
Microtran 

Potter Brumfield Luxo Semitronics Sola 
Waber Electric Leecraft Stancor 

Mag-Lite Thordarson 
CONNECTORS Stanley SWITCHES Triad 

AMP Arrow Hart U.T.C. 
Amphenol AMP 
Cablewave OUTLET STRIPS C&K TUBES 
E.F. Johnson Waber Cherry Electric Eimac 
Kulka G.C. G.E. 
Manhattan McGill National 
Paladin POT'S & CONTROLS Omron Raytheon 
Panduit Bourns Oslo R.C.A. 
Pomona Clarostat Otto Varian (Klystrons) 
Superior Ohmite Switchcraft TUBING 
Switchcraft Unimax Alpha 

Electrovert 
COUNTERS POWER SUPPLIES TERMINAL BLOCKS Heli-Tube 

Hecon & TRANSFORMERS AMP Panduit 
Kessler-Ellis .' Dormeyer Buchanan WIRE & CABLE 
Redington Microtran Curtis Alpha 
Stemco Sola Electrovert Belden 

Stancor Magnum Cablewave 
FIBER OPTICS Superior RDI Carol 

AMP Triad Siemen Iboco 
Amphenol Tripp-lite USC Madison 
Belden Cable UTC Vernitron-Beau Manhattan 
Madison Waber Weidmuller Q\labbin 

BaUIls 
'V 13 OHMITE 

A·1846 For manufacturers' sales offices, see yellow pages EEM 1991 
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BecklDan Indu!!!6trial™ 
Affiliate of Emerson Electric Co. 

SIPs & DIPs 

Element 

Element 

RESNET® 
Resistor Networks 

& Thick Film Chip Resistors 

Power Rating, Watts, 
(Per Resistor) 

Bussed~ __ ~~~~~ ____ ~ __ ~~~~~ ____ ~ __ ~~~~~ __ ~1 
Isolated 

Ch" R "t Ip es/S ors 
Model BCRt/t6 I BCRt/tO BCRt/B BCRt/4 I BCRt/2 

Industry Style, Inches(mm) 0603(1608) I 0805(2012) 1206(3216) 1210(3225) I 2010(5125) 

Standard Resistance Tolerance ±0.5% (0 Tolerance), ± 1 % (F Tolerance), ±2% (G Tolerance), ±5% (J Tolerance) 

Standard Resistance Range, Ohms 10 Ohm to 1 Megohm (Plus "Zero Ohm" Jumper Chip) • J Tol.-E24· G Tol.-E48· F&O Tol.-E96 

Power Rating, Watts 0.063 at 70°C I 0.100 at 70°C 0.125 at 70°C 0.250 at 70°C I 0.500 at 70°C 

High Power Rating, Watts - I 0.125 at 70°C 0.250 at 70°C - I -
TCR,ppmfC ±50ppmfC (0 Tolerance), ± 100ppmfC (F Tolerance), ±200ppm/oC (G&J Tolerances) 

Packaging Options (Quantity/Reel) 

Paper Tape 5,000 pcs.!reel 5,000 pcs.!reel N/A I N/A 
(Standard) 

Embossed Tape N/A I N/A 4,000 pcs.!reel 4,000 pcs.!reel 
(Optional) 

Custom Networks - Special resistance values, resistor combinations and package arrangements are available if an "off-the-shelf" resistor 
package doesn't meet your needs. For additional information and complete product specifications contact the factory or your local Beckman 
Industrial Representative. 

Telephone: (714) 447-2345/ FAX: (714) 447-2500 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1847 



4700 RESISTORS 4700 

BDUI~I' a:....:B.;.,O;.,U.:.R.;.,N;.,;S_N..;;E.;.,TW~O..;.R.;.,K.;.,S~, .;.,IN~C..;.,' .;.," ;.,14;.,;0;,;;0.;.,N_O..;.,R,;.;T.;.,H_1;;.,00..;;0_W,;..;.,;;,ES_T;.;;,S.;.,T.;.,R_E_E_T_"_L_O_G_A_N_, U_T_8_4_3_2_1 _____ _ _ ~_ _ (801) 750-7333" FAX (801) 750-7253" TWX -910- 971-4034 

General Specifications 

The following specifications apply to all 
Bourns standard networks (Senes 4100, 
4200, 4300, 4400, 4600 and 4800), 

Environrnenllli Speclflcatlona 
Tests per MIL-R-83401 , . ,AR Maximum 
Short Time Overload (STOL) .. :I: 0.25% 
Load Life ... , ..... , ........ :I: 1.00% 
Thermal Shock ........ , .... :I: 0.25%· 
Power Cond"ionlng .......... :I: O.SO%· 
Mechanical Shock ........... :I: 0.25% 
Moisture Reslstance ......... :I: O.SO% 
Resistance to Solder Heal .. , . :1:0.25% 
Terminal Strength ........... :1:0.25% 
Vibration ................... :I: 0.25% 
Low Temperature Storage .... :I: 0.25% 
High Temperature Exposure ... :I: 0.50% 
Low Temperature Operation ... :I: 0.25% 
Operating Temperature 
.................. -5510 +I25·C 

Storage Tempe",ture .. -65 to + 150·C 

·Thermal Shock and Power Conditioning 
Combined ......... :1:0.7% maximum 

Mechanical Speclflcmlons 
Flammability .. , .. Conforms to UL94V·O 
Leadlrame. , .... , ... Copper (0Iln'194) 

ITinllead Finish 
Body Material 

Moldad Product ....... Epoxy/Novolac 
Conformal Product ... Epoxy/Anhydride 

Lead Solderabil"y and Solvent Resistance 
... Meet requirements of MIL-R-83401 

Electrical Speclflcatlona 
Standard Resistance Range 

, .. , 10 ohms to 10 megohms 
Resistance Tolerance 

(Bussed and Isolated Circuits) 
:I: 2.0% .... 50 ohms to 5 megohms· 
:I: 1 ohm ... , .. ,10 ohms to 49 ohms 

Dual Terminator 
:1:2.0% .. ,100 ohms to 5 megohms· 
:I: 2 ohms ...... 10 ohms to 99 ohms 

Maximum Operating Voltage 
Through-Hole Components. , .... 100V 
SMD Components .... , , .. , . , ,SOV 

Temperature Coefficient (TCR) 
:I: 100PPM/·C SO ohms to 2.2 megohms 
:I: 250PPM/·C Below SO ohms and above 
2.2 megohms 

TCR Tracking .... 50PPM/·C maximum 
Equal value resistors 

Insulation Resistance (@I00V) 
...... , ... 10,000 megohms minimum 

Dielectric W"hstanding Voltage 
2OOVRMS .. ,., ....... IMa maximum 

leakege current 
• Above 5 megohms = :I: 5.0% 

STANDARD RESISTANCE VALUES 
(003, 104 Circuits) 

A._nee 

Oh .... Code 
At A, At A, 

160 240 161 241 
180 390 181 391 
220 270 221 271 
220 330 221 331 
330 390 331 391 
330 470 331 471 

3000 6200 302 622 

A·1848 

Molded DIP 

(4100 Series) 

The Molded DIP product is suitable for 
automalic insertion and is in the standard 
JEDEC MS-001, .300 row spacing pack
age. This product is available with B, 14, 
16, 18 or 20 pins. 

ISOLATED RESISTORS 
(001 Circuit) 

BUSSED RESISTORS 
(002 Circuit) 

16 

R R R 

R R R R 

, 

R 

R 

DUAL TERMINATORS 
(003 Circuit) 

16 

R1 R1 R1 R1 

R2 R2 R2 R2 2 

1 At At At At 

R2 R2 R2 R2 R2 

R1 

R1 

POWER RATINGS @ 70·C 
Resistor 
001 Circuit., 
002 Circuit.. 
003 Circuit. .... 

Package 

R R 

R A 

R2 
R1 ri 

R2 

At 

R2 1 R2 

.2SOW 
.. .. 125W 

.125W 

410BR .................... 1.6QW 
4114R .................... 2.00W 
4116R .................... 2.25W 
411BR .................... 2.50W 
4120R .................... 2.80W 

POWER DERATING CURVE 

0 " 70 125 
AMBIENT TEMPERATURE lOCI 

Bourns ReSistor Networks power ratings 
are specWiad at + 70·C, deratad to zero 
at +125°C. 

+ 25·C power ratings are 1.25 X 'the 
ratad power specified at @ + 70·C. 

Molded SIP 

(4300 Series) 

The Molded SIP product is suitable lor 
automatic insertion and is available In low 
profile (.19,5" high), medium prolile (.2SO" 
high) and high profile (.3SO" high) styles. 

PIN COUNTS AVAILABLE 
Low Profile .. , ..... , ..... 6-8-9-1 0-11 
Madium Profile ............. 4-6-8-10 
High Profile .............. , .4-6-8-10 

ISOLATED RESISTORS 
(102 Circuit) 

nnnnn 
1 6 8 10 

BUSSED RESISTORS 
(101 Circuit) 

1111111111 
, 6 8 10 

DUAL TERMINATOR, 
(104 Circu") 

R2 F\2 R2 F\2 Rl A2 R2 

MAXIMUM PACKAGE POWER 
(Watts @ 70·C) 

Low Madlum High 
Pins Prolile Profile Profile 

4 - .600 .600 
6 .7SO .900 1.200 
B 1.000 1.200 1.600 
9 1.125 - -

10 1.250 1.500 2.000 
11 1.375 - -

MAXIMUM RESISTOR POWER 
(Watts @ 70 0 C) 

Dual 
laolatad auued Tenmlnator 

102 101 104 
Profile Circuit Circuit Circuit 

Low .300 .200 .200 
Madium .400 .2SO .250 
High .500 .300 .300 

A -Maximum 
PI ... Inc .... (mm) 

4 .384 (9.76) 
6 .584 (14.84) 
8 .784 (19.92) 
9 .984 (22.46) 

10 .984 (25.00) 
11 1.084 (27.54) 

a· Maximum 
Profile InchH (mm) 

Low .195 (4.96) 
Madium .2SO (6.35) 
High .350 (8.89) 

For manufacturers' sales offices, see yellow pages 

Conformal SIP 

(4600 Series) 

~ .nm' 
The Conformal SIP product Is a lower cost 
alternative to the moldad product and is 
su~bI, for use where manual Insertion 
Is employed. This product Is available In 
all pin counts from 4 through 14 pins, in 
low profile (.200" high), medium profile 
(.250" high) and high profile (.350" high) 
packages. 

ISOLATED RESISTORS 
(102 Circuit) 

n n [1--[1 n n 
~ 4 6 10 12 14 
1 

BUSSED RESISTORS 
(101 Circuit) 

r I I I I II I I I I I ! 
1 

DUAL TERMINATOR 
(104 CircuH) 

"N 1 

R2 112 R2 112 R2 R2 

MAXIMUM PACKAGE POWER 
(Watts @ 70 ·C) 

Low Medium High 
Pin. Profile ProfIl. Profile 

4 .500 .600 .600 
5 .625 .7SO 1.000 
6 .750 .900 1.200 
7 .B75 1.050 1.400 
8 1.000 1.200 1.600 
9 1.125 1.3SO I.BOO 

10 1.250 1.500 2.000 
11 1.375 1.850 2.200 
12 1.500 1.900 2.400 
13 1.625 1.950 2.600 
14 1.750 2.100 2.800 

MAXIMUM RESISTOR POWER 
(Watts @ 70°C) 

Dual 
laolatad auued Termlnato 

102 101 104 
Profile Circuit Circuit Circuit 

Low .300 .200 .200 
Madlum .400 .2SO .250 
High .500 .300 .300 

Pin A- Maximum 
COUnl Inc .... (mm) 

4 .396 (10.11) 
5 .496 (12.66) 
6 .698 (15.19) 
7 .698 (17.73) 
8 .798 (20.27) 
9 .698 (22.Bl) 

10 .998 (23.35) 
11 1.098 (27.89) 
12 1.196 ~A3) 
13 1.298 :::n 14 1.396 

a -Maximum 
Profile Inch .. (mm) 

Low .200 (5.08) 
Madlum .2SO (6.35) 
High .350 (8.89) 

EEM 1991 
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BOURNS NETWORKS, INC.· 1400 NORTH 1000 WEST STREET· LOGAN, UT 84321 
750-7333· FAX (801) 750-7253· TWX -910- 971-4034 

Medium Body SMD 

(4800 Series) 

The SOM package is a surface·mount 
device (SMD) available in 14, 16, 18 and 
20 pin versions. The Model 48XXP is 
designed per the EIA SOG N·0002 stand· 
ard with gull wing leads, the most popular 
package style in the industry. 

ISOLATED RESISlORS 
(001 and 004 Circuits) 

I .. t· !- !- t· t· t- !. 
1 2 3 4 5 6 7 8 

WwtJtJ 
AARA 
1 2 3 • 5 6 7 8 

BUSSED RESISlORS 
(002 Circuit) 

16 15 14 13 12 11 ro 

R15 R14 R'3 

R' R2 R3 R. 

DUAL TERMINAlOR 
(003 Circuit) 

16. 

fR" R.r-
R.r- R" 

R2 R2 R2 

R' R' R. 

R.2 Rl1 

R5 R6 

R •• 

R2 R2 

R' 

fR2 
R2 ~R2 ~R2 ~R2 ~R2 

POWER RJU"INGS @ 70D C 

Resistor 

R.o 

R7 

R" 

R2 

R. 

~R2 

R9 

R8 

R' 

R' 

001 Circuit ................• IS0W 
002 Circuit ................. 080W 
003 Circuit ....•............ 080W 
004 Circuit ............•.... ISOW 

Package 
4814 ........•.......•... 1.12W 
4816 .....•..•.......• : .. 1.28W 
4818 .•.................. 1.44W 
4820 .•..............•... 1.SOW 

EEM 1991 

2 

Wide Body SMD 

The SOL package is a surface-mount 
device (SMD) available in 16 and 20 pin 
configurations. These devices are avail
able in the standard JEDEC MS-013 SOL 
(.300 wide) package with gull wing leads 
(Model 44XXP) and are also available 
with J-Hook leads (Model 44XXJ) for usa 
where mounting area is restricted. The J. 
Lead version of the SOL package mounts 
on the same land pattern as the EIA SOM 
(.220 wide) medium body package. 

ISOLATED RESISTORS 
(001 CirculI) 

·BUSSED RESISTORS 
(002 Circuit) 
20 19 18 17 16 15 14 

'OJ 

R3 R4 AS ~ R9 RIO 

DUAL TERMINATOR 
(003 Circuit) 

" 

ISOLATED RESISTORS 
(004 Circuit) 

wwwtJtJ 
MMAAA 
, 2 3 4 5 6 7 8 9 10 

POWER RATINGS @ 70 DC 
Resistor 
001 Circuit ............. . 
002 Circuit. ............ . 
003 Circu~. . .......... . 
004 Clrcu~ ... 

Package 
4416 .. 
4420 ...... . 

.ISOW 

.1 SOW 

. 115W 

.ISOW 

1.6W 
2.0W 

Military Qualified Networks 

GENERAL SPECIFICATIONS 

Thesa specifications are applicable to all Military Qualified Networks. 

Ch ... ct.rlllllc 
Electrical Speclflcatlons K M 
Temperature Coefficient of Resistance (TCR) ..... 
Maximum Ambient Temperature @ Rated Power .. 
Maximum Ambient Temperature @ Zero Power .. 

±100ppm 
70'C 
125'C 
F = .,%. 

±300ppm 
70DC 
125DC 
F", ±1% Resistance Tolerance ..... . 

G = ±2% G = ±2% 
J. ±S% 

Environmental Speclflcatlons K M 
Thermal Shock AR Plus Power Conditioning AR. 
Low Temperature Operation AR .. 

±0.7% 
±0.2S% 

±0.7% 
±O.S% 

Short Time Overload loR ..... . 
Terminal Strength AR ... . 
Resistance to Soldering Heat • AR .. 
Moisture Resistance loR. 
Shock loR ... 
Vibration • High Frequency loR. 
Life AR ... 
High Temperature Exposure loR. 
Low Temperature Storage AR. 
Insulation Resistance .. 

Mechanical Speclflcatlons 
Flammability ..... 
Lead Frame Material ... 
Body Material. 

MILITARY SIP NETWORKS 
(M3XXX Series) 
MILITARY QUAUFlED MOLDED SIPs 

Low ProfileIM83401~7, 08, 09) 
High Profile (M83401-&4, 05, 08) 

Th_ SIP Resistor Networks are qualified 
in accordance with MIL·R-83401 and are 
available in bussed end isolated electrical 
configurations in pin counts of 6, 8 and 10 
pins, wHh both low and high profile pack
ages avellable. 

ISOLATED RESISTORS 
Schematic G 

I BPI"IIOPlNl 
'""j I 

nnnnn 
1 6 8 10 

Th_ models incorporate 3, 4 or 5 isolated 
thick-film resistors of equal value, each 
connected bahNeen two pins. 

BUSSED RESISTORS 
Schematic C 

I IOPI"l : SPIN1 
'"Hi I 

1 I I I I I I I I 1 
1 6 8 10 

These models incorporate 5, 7 or 9 thick· 
film resistors of equal value, each con· 
nected batwaen a common bus (pin 1) and 
a saparate pin. 

±0.2S% ±O.S% 
±0.2S% ±0.2S% 
±0.2S% ±0.2S% 
±O.S% ±O.S% 
±0.2S% ±0.25% 
±0.25% ±0.25% 
±O.S% ±2.0% 
±O.S% ±1.0% 
±0.2S% ±O.S% 
10,000 MegQ 10,000 MegQ 

... Conforms to UL94V.() 
. .. Copper (OLIN 194) lin/lead finish 

. .. Epoxy resinlNovolac 

MILITARY DIP NETWORKS 
(M1XXR Series) 
MILITARY QUALIFIED MOLDED DIPs 

14-Pln (M83401~1) 
lB-Pln (M83401'()2) 

These Molded DIP Resistor Networks are 
qualified in accordance with MIL·R·83401 
and are available in bussed and isolated 
electrical configurations in 14 and 16 pin 
packages. 

ISOLATED RESISTORS 
Schematic A 

Style 01 • 14·Pin 
(7 Isolated Resistors) 

Style 02 • 16 Pin 
(8 Isolated Resistors) 

Specifications are subject to change without notice. 

For manufacturers' sales offices, see yellow pages A·1849 
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Cableform -Beman 
Zion Cross Roads, Troy VA 22974 TEL: 804/589-8224 FAX: 804/589-3803 

Carbon Film Resistors 

HIGH VOL TAGE RESISTORS 

Volts Watts Dimensions-Inches Ohms Available 
in Fig. 

Type Max. Max. L D ID FD Min •. Max. No.'s 

CFA 2,500 .5 % 1/4 10K 1G 2 
CFB 5,000 11/2 V4 20K 2G 2 
CFC 3,500 1 1 5/16 10K 10G 1,2,4 
CFD 10,000 2 1% 5/16 10K 25G 1.2.4 
CFE 15,000 3 3 5/16 NA NA 20K 25G 1.2,4 
CFF 30,000 5 51/2 5/16 40K 25G 1,2,4 
CFG 15,000 4 21/2 9/16 20K 25G 1,2 
CFH 25,000 6 4 9/16 40K 25G 1,2 
CFJ 40,000 10 61/2 9/16 70K 25G 1,2 

NFA 2,500 .5 % V4 10K 1G 3 
NFB 5,000 1 11/2 V4 20K 2G 3 
NFC 3,500 1 1 5/16 NA NA 10K 10G 3 
NFD 10,000 .2 Ptl 5/16 10K 25G 3 
NFE 15,000 3 3 5/16 20K 25G 3 

·CJA 25KV 10 41/2 % 1/2 50K 100G 5 
·CJB 35KV 20 61/2 11/8 % 13/16 100K 100G 5,6 
·CJC 65KV 30 101/2 11/8 % 13/16 200K 100G 5,6 
·CJD 90KV 60 141/2 11/2 11/8 19/64 400K 100G 5,6 
·CJE 40KV 35 61/2 2 19/16 19/64 300K 100G 5,6 
·CJF 125KV 100 181/2 2 19/16 19/64 700K 100G 5,6 

• Sleeving available on request. Standard Tolerances are 15%,10% 5% and 3%. 

PRECISION TOLERANCE RESISTORS 

Volts Watts Dimensions-Inches Resistance Value (Max.) Ayail~ble 
In Fig. 

Tyee Max. Max. L D ±2% ±1% . No.'s 

Mp·1 5KV 1 11/2 V4 2G 1G 2 
MP-2 10KV 2 2 5/16 20G 5G 1,2,4 
MP-4 20KV 4 3112 5/16 50G 10G 1,2,4 
MP-6 30KV 6 6 5/16 50G 10G 1,2,4 
MP-8 30KV 8 5 9/16 50G 10G 1,2 
MP-10 60KV 10 11 5/16 50G 10G 1,2,4 
MP-12 50KV 12 8 9/16 50G 10G 1,2 
MP-20 80KV 20 13 9/16 50G 10G 1,2 

SP-1 5KV 1 11/2 V4 100G 25G 2 
SP-2 10KV 2 2 5/16 100G 25G 1,2,4 
SP-4 20KV 4 31/2 5/16 100G 25G 1,2,4 
SP-6 30KV 6 6 5/16 100G 25G 1,2,4 
SP-8 30KV 8 5 9/16 100G 25G 1,2 
SP-10 60KV 10 11 5/16 100G 25G 1,2,4 
SP-12 50KV 12 8 9/16 100G 25G 1,2 
SP-20 80KV 20 13 9/16 100G 25G 1,2 

NOTE: Megohm equal 106, Gigohm equals 109, Teraohm equals 1012. 

TEST DATA 

Voltage and Temperature 
Characteristics 

~ 
VoI\IIge CoeIIcIenI Temperature Coefficient 
Neg. PPMN Avg. Neg.PPMI'C Avg. 

CFA 20-50 1100-4000 
CFB 10-25 1100-4000 
CFC 15-40 1100-5000 
CFD 7-20· 1000-4800 
CFE 4-10 950-4400 
CFF 2-6 900-4200 
CFG 3-7.5 900-4200 
CFH 1.5-4.5 875-4100 
CFJ 1-2.5 850-4000 

All SF Less than 15% of 2000-5000 
Types Value at Max. Voltage 

CJA 1.25-3.5 850-4900 
CJB .6-1.7 n5-4500 

.CJC .35-.9 725-4300 
CJD .2-.5 700-4000 
CJE .35-1 730-4200 
CJF .1-.25 675-3800 

AIISJ Less than 15% of 2000-5000 
Types Value at Max. Voltage 

NF Types have same characteristics as CF Types. HF 
Types are approximately 30% lower in V.C. and 10% 
lower in T.C. as ccmpared to the CF Types. 

Power Derating 

0 

~ 
oJ 
0 w 
~ 
a: 
II. 
0 
I-
Z w 
0 
a: w 
a. 

100 , 
90 

'\ 
80 , 
70 

1,\ 
60 

\ 
50 

40 

30 

\ 
1\ 

20 

10 

1\ 
1\ 

\ 
o 10 20 30 40 50 80 70 80 90 100 110 120 

AMBIENT TEMPERATURE - DEGREES CELSIUS 

Order as - L t Order as - W o rde r as . C Protective 

A·1850 

'093Di~] 
23,32 

L 
.~-:] 

RADIAL LUG 
FIG. 1 

Mylar Sleeve . 
1120A.G.W. 

Tinned Copper 

THREADED AXIAL WIRE LEAD CAPPED AXIAL WIRE LEAD 
FIG. 2 FIG. 3 

For manufacturers' sales offices, see yellow pages EEM 1991 
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Cableform -Beman 
Zion Cross Roads, Troy VA 22974 TEL: 804/589-8224 FAX: 804/589-3803 

Hi-Voltage. Hi-Frequency. Hi-Megohm. Precision Pairs 

HIGH FREQUENCY RESISTORS 

Volts Watts 
Type Max. Max. 

Dimensions-Inches 

ID FD L D 

Ohms Available 
in Fig. 

Min. Max. No.'s 

SFA 400 .5 % '/4 20 20M 2 
SFB 800 1112 '/4 25 40M 2 
SFC 500 1 5/16 20 25M 1,2,4 
SFD 1,000 2 1% 5/16 25 50M 1,2,4 
SFE 2,000 3 3 5/16 NA NA 35 100M 1,2,4 
SFF 3,700 5 5112 5/16 60 100M 1,2,4 
SFG 1,500 4 2112 9/16 20 50M 1,2 
SFH 2,800 6 4 9/16 25 75M 1,2 
SFJ 4,500 10 6112 9/16 40 100M 1,2 

'SJA 3,000 10 4112 % 112 20 50M 5 
'SJB 4,000 20 6112 11/8 3,4 13/16 20 50M 5,6 
'SJC 7,000 30 10'12 1' /8 3/4 13/16 30 100M 5,6 
'SJD 10,000 60 14112 1112 1' /8 19/64 35 100M 5,6 
'SJE 4,500 35 6112 2 19/16 19/64 20 35M 5,6 
'SJF 12,500 100 18112 2 19/16 19/64 30 100M 5,6 

'Sleeving available on request. 

HIGH MEGOHM RESISTORS 

Volts Watts Dimensions-Inches Ohms Available 
in Fig. 

Type Max. Max. L D Min. Max. No.'s 

HFA 2,500 .5 % 1/4 1M 1T 2 
HFB 5,000 1112 1/4 1M 5T 2 
HFC 3,500 1 1 5/16 1M 25T 1,2,4 
HFD 10,000 2 13,4 5/16 1M 50T 1,2,4 
HFE 15,000 3 3 5/16 1M 100T 1,2,4 
HFF 30,000 5 5'/2 5/16 1M 100T 1,2,4 
HFG 15,000 4 2'/2 9/16 1M 100T 1,2 
HFH 25,000 6 4 9/16 1M 100T 1,2 
HFJ 40,000 10 6'/2 9/16 1M 100T 1,2 

• Standard Tolerances are 20%, 15%, 10% and 5% for the SF and 
SJ Series and 10%,5% and 3% for the HF Series. 

• Resistors of greater than 10G, are provided with special coating to 
minimize effects of handling and humidity, no change in diameter. 

• All Dimensional Tolerances ± 1/64 or 1 % whichever is greater. 

• If units are to be operated near maximum limits, at elevated ambient, 
or in a coolant, order resistors without sleeving. 

• Special values or configurations are available upon request. 
• Special coatings available upon request. 

Order as . F 

Order as - 8 

.1720ia. 

Order as· F 

FERRULE CAP 
FIG. 4 

Plastic Protective 
Sleeve Optional 

RADIAL BAND 
FIG. 5 

Plastic Protective 
Sleeve Optional 

FERRULED ENDS 
FIG. 6 

Sample Order Writing Data: Type - Termination - Sleeve - Tolerance - Value 
Note: Sleeve Required Specify 2, No Sleeve Specify 1. 

Part Number - CFD-L-1-10-100K 

Description High voltage resistor, with radial 
lugs, no protective sleeve, 

EEM 1991 

10% tolerance, 100K OHMIC value· 
For additional performance information and design assistance call Cableform Inc. 
Zion Cross Roads, Troy, VA 22974 TEL: 804/589-8224 FAX: 804/589-3803 

For manufacturers' sales offices, see yellow pages A·1851 
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K 
HIGH PERFORMANCE Fil M RESIS10RS 

The Caddock Electronics General Catalog describes over 
200 in-production models of precision discrete resistors and 
resistor networks that utilize Caddock's high stability, extended 
life Micronox® and Tetrinox® resistance films. With over 25 
years of experience and an exceptional record of in-circuit 
performance and reliability, Caddock Electronics continues to 
lead the industry in the development, production and on-time 
delivery of high performance film resistors 

Caddock's Advanced Resistor Technology Provides Many 
Exceptional Performance Advantages: 

Caddock's advanced resistor technology began in 1962 with 
the introduction of Micronox® harsh environment, high power 
and high voltage resistors. The Caddock technology was 
further extended in 1975 with the development of the Tetrinox® 
resistance system that made possible the introduction of low 
TC, ultra-stable resistors and resistor networks. 

These technological advances have provided the electronics 
industry with a selection of precision resistor types that provide 
many high performance advantages. 

• Precision - Tolerances as close as 0.01 %. 

• Long-Term Stability - Better than 0.005% per 1,000 hours 
of operation under full load operating conditions. 

• Higher Power Ratings - Up to five times higher than other 
resistor technologies. 

• High Operating Temperatures - Up to +275°C. 

• Ultra-Low Temperature Coefficients - Standard to less 
than 10 ppm/oC "and custom values as low as 2 ppmfOC. 

• Non-Inductive Design - Available in resistance values from 
as low as 0.1 ohm to as high as 10,000 Megohms. 

Page C1 SALES OFFICE 

High Performance 
Film Resistors 

Caddock's Exclusive Non-Inductive Performance is 
Available .in Both High-Power and High-Voltage 
Mlcronox® Film Resistors. 

For wide-band, high frequency applications, the advantages 
of Caddock's Exclusive Non-Inductive Design are available in 
most models of 
Micronox® resistors. 
This special sepentine 
pattern provides for 
neighboring lines to 
carry currents in 
opposite directions 
thereby achieving 
maximum cancellation 
of flux fields over the 
entire length of the 
resistor. 

The result is a truly 
non-inductive resistor that is about as inductive as a straight 
piece of wire the length of the resistor body. This efficient 
design means faster settling times and minimum distortion in 
all types of high frequency circuits. 

The High-Performance Capabilities of Caddock Film 
Resistors Can Provide Improved Accuracy and Stability 
to Precision Circuitry: 

Because of the special advantages of Caddock's resistance 
film technology, Caddock High Performance Film Resistors 
are often specified in the precision circuits that ultimately 
establish the overall accuracy and stability of the equipment. 

Examples of such" applications include many types of 
precision high-voltage supplies and voltage references that 
have achieved improved accuracy and extended-life stability 
through the use of Caddock Type MG Precision High-Voltage 
Resistors and Type T912 Precision Resistor Networks. 

Additional examples of the application of this advanced 
resistor technology include the industry-wide use 

of Caddock Type 1776 and Type 1787 
Precision Decade Divider Resistors in the 

signal input circuits of laboratory and 
bench-type digital voltage and current 
measuring instruments. 

An introduction and index to 
these Caddock resistor technologies is 
provided on the next page. Additional 

information and technical assistance is 
also available directly from our application 

engineering team. 

We welcome your call. 

CORPORATE HEADQUARTERS 
1717 CHICAGO AVENUE 
RIVERSIDE, CALIFORNIA 92507 
PHONE: (714) 788-1700 
FAX: (714) 369-1151 ELECTRONICS, INCORPORATED 

APPLICATIONS ENGINEERING 
APPLIED SCIENCES DIVISION 
17271 NORTH UMPQUA HWY. 

ROSEBURG. OREGON 97470 
PHONE: (503) 496-0700 

FAX: (503) 496-0408 

A·1852 For manufacturers' sales offices, see yellow pages EJ:M 1991 
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Index to Caddock High 
Performance Film Resistors 

K 
HIGH PERFORMANCE FILM RESISTORS 

Precision High Voltage Resistors and High Voltage Divider Networks ;e- Type TG Low TC Precision High Voltage Resistors 
- Temperature Coefficient of 25 ppmfC from -55°C to +125°C PageC4 

Type MG Precision High Voltage Resistors with Extended Resistance Range 
Resistance Values to 10,000 Megohms, TC of 80 ppmfC Pages C5 and C6 

Type MX Lab Grade Precision High Voltage Resistors NEW PRODUCT 
High Voltage Resistors for Laboratory and Industrial Applications Page C7 

Type THV Precision High Voltage Divider Networks NEW MODELS 
Ratio Temperature Coefficients to 10 ppmfC from -55°C to +125°C, 
Ratio Tolerances to 0.25% at 10 KVDC, 15 KVDC or 20 KVDC Page C8 

Power Film and Precision Film Resistors 

B B 
Type MS and MR Power Film Resistors 

Operating Temperature to +275°C, Power Ratings to 15 Watts, 
Non-Inductive Design Pages C9 and C10 

Type MM and ML Precision Film Resistors 
High Temperature Resistors for GeophYSical, Aerospace 
and Industrial Requirements Page C11 

Type MV Low Resistance Power Film Resistors NEW RESISTANCE RANGE 
Values from 0.1 ohm to 50 ohms, Power Ratings to 10 Watts, 
Operating Temperature to +275°C and Non-Inductive Design Page C12 

Type MP Kool Pai<'" Power Film Resistors NEW 0.10. TO 10m 
Non-Inductive 16 Watt Power Resistor in an all molded TO-220 Power 
Package utilizing a high thermal conductivity molding compound Page C13 

Type MP Kool-Tabm Power Film Resistors NEW 0.10. TO 10m 
Non-Inductive 20 Watt Power Resistor in the TO-220 Power Package 
with Metal Mounting Tab Page C14 

Power Radial-Lead and Extended Resistance Range Radial-Lead Resistors 

rIf " " "
Type MK 132 and MK 120 Precision Film Resistors NEW RESISTANCE RANGE 

3/4 and 1/2 Watt Ratings at +125°C, 1 ohm to 5 Megohms Pages C15 and C16 
Type MK 632 and MK 620 Extended Resistance Range Film Resistors 

Resistance Range from 2.1 Megohms to 100 Megohms Pages C15 and C16 

Low Temperature Coefficient Precision and Ultra-Precision Film Resistors 
Type TK Low TC Precision Radial-lead Film Resistors 

Resistance Range from 1 Kohm to 10 Megohms, Tolerances to 0.05%, 
T.C, of 5,10 or 20 ppm/OC from -55OC to +125°C Pages C17 and C18 

Type TN Lab Grade Low TC Precision Film Resistors NEW PRODUCT 
Tolerances to 0.01%, Resistance Range from 1 Kohm to 1 Megohm, 
Temperature Coefficient of 5,10 or 20 ppmfOC from OOC to +70°C Page C19 

Type TF Low TC Ultra-Precision Film Resistors 
Resistance Range from 1 Kohm to 125 Megohms, 
Temperature Coefficients to 5 ppmfOC, Tolerances to 0.01% Page C20 

Precision and Ultra-Precision Standard Resistor Networks and Custom Resistor Networks 
IIIlIiIa 
CADDO<:t< 

'tn~tinr 
I~···I 

'IIt"fll 

f un f 
SALES OFFICE 
CORPORATE HEADQUARTERS 
1717 CHICAGO AVENUE 
RIVERSIDE, CALIFORNIA 92507 
PHONE: (714) 788-1700 
FAX: (714) 369-1151 

Type T912 and T914 Precision Resistor Networks 
Two Resistor and Four Resistor Networks with Precise Ratio Performance, 
Ratio Tolerances to 0.01%, Ratio TC to 2 ppmfC Page C21 

Type T922 and T924 Low Profile Precision Resistor Networks NEW PRODUCT 
Two Resistor and Four Resistor Networks with Precise Ratio Performance, 
Ratio Tolerances to 0.01%, Ratio TC to 5 ppmfC Page C22 

NEW MODELS Type 1776 Precision Decade Resistor Voltage Dividers 
39 Models of Input Voltage Dividers for Digital Multimeters and other 
Range-Switching Circuits, Ratio Tol. to 0.02%, Ratio TC to 5ppmfC Pages C23 and C24 

Type 1787 Precision Current Shunt Resistor Networks 
'3 and 4-step Current Shunt Resistor Networks for 
Current Sensing in Multi-Range Instrumentation Pages C25 and C26 

Type T1794 Custom Low TC Precision SIP Resistor Networks 
Ratio TC to 5 ppmfC, Ratio Tolerances to 0.025%, 
Resistance Range from 500 ohms to 50 Megohms 

Type 1789 Custom Low Resistance ValUe Precision SIP Resistor Networks 
Ratio TC to 15 ppmfC, Ratio Tolerances to 0.05%, 
Resistance Range from 0.5 ohm to 10,000 ohms 

ELECTRONICS, INCORPORATED 

APPLICATIONS ENGINEERING 
APPLIED SCIENCES DIVISION 
17271 NORTH UMPQUA HWY. 

ROSEBURG, OREGON 97470 
PHONE: !503) 496-0700 

FAX: 503) 496-0408 
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I 

Caddock process control, 
quality control and 

test programs 
The outstanding levels of performance and reliability that Caddock resistors provide are maintained through intensive 

programs for manufacturing and process control, quality assurance testing and reliability verification: 

Manufacturing Control 
Our manufacturing controls include processes for power 

conditioning, over-voltage conditioning and maximum 
temperature conditioning. We also perform many in
process tests to verify the performance levels and 
consistency of all our resistor types, and to screen out 
defects which do not meet our high standards. 

Quality Control 
The Caddock Quality Control System covers every step 

in the manufacturing process from the examination of 
incoming raw materials 
to the final testing and 
packaging of each 
resistor product. 

To meet the most 
stringent Q.C. require
ments, Caddock's Quality 
Control Procedures have 
been approved as being 
in conformance to 
MIL-I-45208 in surveys 
by military and space 
systems customers. 

Reliability Verification 
In addition to tests 

for tolerance, stability 
and temperature 
characteristics that are a part of our normal manufacturing 
procedures, we also perform semi-annual reliability tests to 
confirm compliance to our exacting product specifications. 

The flow diagram of the Caddock Reliability Test 
Program for axial-lead resistors illustrates the sequence of 
the tests in this program. 

Data from the Caddock Reliability Test Program is 
available to assist designers in qualifying Caddock resistor 
products for use on high reliability programs. 

Patent Notification: 

Customer Required Quality Assurance Testing 
For our customers whose program requirements for 

performance, quality and reliability verification include 
added testing, our specially developed in-house testing 
capabilities and data acquisition systems give us the ability 
to perform customer required testing for the most 
demanding program requirements. 

Design Assistance and Assistance in Developing the 
Resistor Product Specifications 

By providing design assistance and technical support at 
the initiation of a new 
design and a new 
Specification Control 
Drawing (SCD), we have 
often been able tei 
achieve improvements in 
both the resistor product 
performance and cost 
while fully achieving the 
program's quality 
objectives. 

For assistance in 
design and specification 
development and assist
ance in the application of 
our quality assurance 
testing capabilities to 
your specific circuit per
formance and program 

needs,. call or write our applications engineers at our main 
offices in Riverside, California. 

Certain Caddock Electronics resistor technologies presented in this catalog are covered by one or more of the following Patents: 

United States 3,636,493 Australia 444,860 France 2,040,498 
United States 3,649,944 Australia 474,644 France 2,210,808 
United States 3,722,084 Australia 475,305 France 2,254,866 
United States 3,722,085 

Canada Italy 899,834 United States 3,858,147 916,790 
United States 3,880,609 Canada 968,429 Italy 989,763 

United States 3,881,162 Canada 1,021,419 
Japan 763,586 

United States 3,921,119 European 0181766 Japan 839,506 
United States 4,075,968 Japan 1,038,412 
United States 4,132,971 Japan 1,062,089 
United States 4,670,734 
United States 4,766,410 

Page C3 SALES OFFICE 
CORPORATE HEADQUARTERS 
1717 CHICAGO AVENUE 
RIVERSIOE. CALIFORNIA 92507 
PHONE: (714) 788-1700 
FAX: (714) 369-11.51 ELECTRONICS, INCORPORATE_Q 
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United Kingdom 1,314,581 
United Kingdom 1,314,582 
United Kingdom 1,409,127 
United Kingdom 1,482,164 

West Germany 2,021,374 
West Germany 2,327,750 
West Germany 2,459,283 

Other Patents are pending 

APPLICATIONS ENGINEERING 
APPLIED SCIENCES DIVISION 
17271 NORTH UMPQUA HWY. 

ROSEBURG, OREGON 97470 
PHONE: (503) 496-0700 

FAX: (503) 496-0408 

EEM 1991 
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Type TG Low TC Precision 
High Voltage Resistors 

4700 

K 
HIGH PERFORMANCE FILM RESISTORS 

TC of 25 ppml°C from -55°C to + 125°C, Resistance Range from 1 Megohm to 1,000 Megohms 

To meet the precision temperature stability requirements 
of high accuracy, high voltage systems, Caddock introduces 
the Type TG Low TC Precision High Voltage Resistors. 
These resistors utilize our proven TetrinoiID resistance system 
to achieve the unique combination of low temperature 
coefficient with high stability performance at high operating 
voltages. 

The performance features of the Type TG Low TC 
PreciSion High Voltage Resistors are: 

• Temperature Coefficient: 25 ppm/oC from -55°C to +125°C. 

• Load Life Stability of 0.25% per 1,000 hours at + 125°C. 

• Resistance Tolerance from ±1.0% to ±O.1 %. 

• Resistance Range from 1 Megohm to 1,000 Megohms. 
The Type TG Low TC Precision High Voltage Resistors 

are designed to meet the demanding stability requirements of 
TWT power supplies, electron microscopes, X-ray systems, 
high resolution CRT displays, and geophysical instruments. 

• Maximum Continuous Operating Temperature of +225°C. 

• The low temperature coefficient minimizes the self-drift 
due to power dissipation warm-up. 

Model Watt- Max. Dielect. TC Resistance 

No. age Continuous Strength ppmi 
Min. Max. Oper. Volt. °C 

TG931 1.0 4.000 750 25 1 Meg 

TG940 1.5 6,000 750 25 1.5Mog 

TG950 2.0 10.000 1,000 25 2Mog 

TG980 3.0 15,000 1.000 25 3 Meg 

TG985 4.0 20.000 1.000 25 4 Meg 

TG10l0 5.0 25.000 1,000 25 5 Meg 

TG1015 6.0 30,000 1,000 25 6 Meg 

Extended Maximum Continuous Operating Voltage Rating 
Maximum continuous operating voltages up to 60% higher than the values listed 

in the table can be achieved through special factory conditioning, provided the 
power ratings are not exceeded. To specify maximum continuous operating 
voltages above the values listed in the table, add a "-15" to the model number 
(Example: TG950-15). Note that the standard overload and overvoltage ratings do 
not apply to the "-15" resistors. 

Combine Type TG and Type TK Resistors for Low Ratio TC Tracking 
The Type TG Low TC Precision High Voltage Resistors can be used in 

combination with the low Absolute Temperature Coefficient of the 
Type TK Low TC Precision Radial-Lead Film Resistors (Model TK133 
with TC of 5 ppm/DC) to achieve 30 ppm/oC Ratio TC without 
special matching. 

With special matching, a Ratio TC of 10 ppmf'C can be 
achieved. 

The low temperature coefficient for both the Type TG 
and Type TK resistors will also minimize ratio drift due to 
power dissipation warm-up. 

SALES OFFICE 
CORPOAATEHEADQUARTERS 
1717 CHICAGO AVENUE 
RIVERSIDE, CALIFORNIA 92507 
PHONE: (714) 788-1700 
FAX: (714) :369-1151 ELECTRONICS, INCORPORATED 

Specifications: 
Resistance Tolerance: ±1 % (tolerances to 
0.1% on special order). 
Temperature Coefficient: 25 ppm/DC refer
enced to 25°C, ~R taken at -55°C and +125°C. 
Insulation Resistance: 10,000 Megohms, min. 
OverloadiOvervoltage: 5 times rated power with 
applied voltage not to exceed 1.5 times maximum 
continuous operating voltage for 5 seconds. ~R 
0.20% max. 
Thermal Shock: Mil-Std-202, Method 107, 
Condo S, ~R 0.20% max. 
Moisture Resistance: Mil-Std-202, Method 106, 
~R 0.20% max. 
Load Life: 1,000 hours at rated power, ~R 0.25%. 
Lead Material: Gold Plated. 
Encapsulation: Silicone Conformal. 

I-l.500±.125-1--A~ ,6 C 
I (38.10±3.18) 1 1---1- I 

[ -- ], 
DIMENSIONS IN INCHES AND (MILLIMETERS) 

D_'''C;~J.f,'~11111 rEI 
25 75 125 175 225 2 
AMBIENT TEMPERATURE, DC 

APPLICATIONS ENGINEERING 
APPLIED SCIENCES DIVISION 
17271 NORTH UMPQUA HWY. 

ROSEBURG, OREGON 97470 
PHONE: (5031496-0700 

FAX: (503 496-0408 
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HIGH PERFORMANCE FILM RESISTORS 

Type MG Precision High 
Voltage Resistors 

Now with Extended Resistance Range to 10,000 Megohms and Additional Models 
Temperature Coefficient as tight as 80 ppm/oC. Combined with Excellent Long-Term Stability, and Precision Tolerances. 

Caddock's MicronoX® resistance films are the source of 
the Type MG Precision High Voltage Resistors' outstanding 
cor:nbination of performance features: 
• Single-resistor values as high as 10,000 Megohms. 
• Maximum continuous operating voltages as high as 

48,000 volts ("-15" Ratings). 
• Overvoltage capabilities of 150% of standard working 

voltages for all models and values. 
• Resistance Tolerances from ±1.0% to ±O.1%. 
• Temperature Coefficient, for standard resistance range, of 

80 ppm/oC in combination with resistance tolerances as 
tight as ±0.1 %. 

• Typical extended life stability of 0.02% per 1,000 hours 
for standard resistance range as demonstrated by 
reliability testing. 

This exceptional performance has been proven through 
many years of use in equipment that demands the highest 
reliability and stability, including TWT amplifiers, X-ray 
systems, geophysical instruments and medical electronics. 

I'.~.~.·;i:;;tl Models with low inductance construction are in shaded areas. 

Preconditioning for Power and Voltage Ratings 
All power ratings and maximum operating voltage ratings 

are for continuous duty. These ratings are based on pre
stress voltage levels applied during the manufacturing 
process to provide for stable resistor performance even 
under momentary overload conditions. 

Maximum operating voltages 60% higher than the values 
listed in the table may be specified by adding "-15" to the 
model number (Example: MG750-15), provided power ratings 
are not exceeded. Note that overload and overvoltage 
ratings do not apply to the "-15" resistors. 

Non-Inductive Performance 
Most models are manufactured with Caddock's patented 

Exclusive Non-Inductive Design which uses a serpentine 
resistive pattern that provides for neighboring lines to carry 
current in opposite directions, thereby achieving maximum 
cancellation of flux fields over the entire length of the 
resistor. This efficient non-inductive construction is 
accomplished without derating of any performance 
advantages. 

Specifications: 
Resistance Tolerance: 

Resistance Range Tolerance 

Standard ±1%, ±O.5%, ±0.25%, ±O.I% 

St'd with "·15" rating ±1% 

Extended Range ±1% 

Temperature Coefficient: 

Resistance 
Range TC Specifications 

Standard and 
St'd with '-15" 

rating 

±80 ppm/°C from ·15'C to +105'C, 
referenced to +25'C. 

Extended 
Range 

Insulation Resistance: 10,000 Megohms, min. 

OverloadiOvervoltage: 5 times rated power with 
applied voltage not to exceed 1.5 times max
imum continuous operating voltage for 5 seconds. 

Resistance Range OverloadlOvervoltage, .6.R 

Standard 0.5% max. 

St'd with "-15" rating NlA 

Extended Range 0.8% max. 

Thermal Shock: Mil-Std-202, Method 107, 
Condo C, ilR 0.25% max. 

Moisture Resistance: Mil-Std-202, Method 106, 
ilR 0.4% max. 
Load Life: 1 ,000 hours at rated power. 

Resistance Range Load Life, .6.R 

Standard 0.5% max. 

St'd with "-15" rating 0.8% max. 

Extended Range 0.8% max. 

Lead Material: Gold Plated. 

Encapsulation: Silicone Conformal. 
c:::::::=:J Models with Caddock's patented Exclusive Non·lnductive Design are in non-shaded areas. 
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Type MG Precision High 
Voltage Resistors 

K 
HIGH PERFORMANCE FILM RESISTORS 

f- 1.500 ± .125 -..!---- A ----i [" B C 
I (38.10±3.18) I I J I 

[ -J, 
DIMENSIONS IN INCHES AND (MILLIMETERS) 

-"·:~.'~IIIII ru I i 
25 75 125 175 225 275 
AMBIENT TEMPERATURE. cc 

SALES OFFICE 
CORPORATE HEA~QUARTERS 
1717 CHICAGO AVENUE 
RIVERSIDE, CALIFORNIA 92507 
PHONE: (714) 788-1700 
FAX: (714) 369-1151 

Most models are available with 
Caddock's patented Non-Inductive Design 

Design Assistance in Developing High Voltage Resistor Sets with 
Low TC Tracking. 

For immediate engineering assistance in developing Low Ratio TC matched 
high voltage resistor sets, call or write our Applications Engineering and we will 
be pleased to offer the best solution from our high voltage resistor product 
capabilities. 

ELECTRONICS, INCORPORATED 

APPLICATIONS ENGINEERING 
APPLIED SCIENCES DIVISION 
17271 NORTH UMPQUA HWY. 

ROSEBURG, OREGON 97470 
PHONE: (503l496-0700 

FAX: (503 496-0406 
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Type MX Lab Grade Precision 
High Voltage Resistors 

High Voltage Resistors for Laboratory and Industrial Applications 
The Type MX Lab Grade Precision High Voltage Resistors 

were specifically developed for use in high performance 
laboratory and industrial high voltage systems. These 
resistors combine the proven performance of Caddock's 
MicronoXSl resistance system with new cost efficient design 
elements. These resistors are intended· for the design of high 
voltage systems where the system is not exposed to full military 
or space grade operating conditions. For full military or space 
grade operating conditions, we recommend Caddock's Type TG 
Low TC Precision High Voltage Resistors or Type MG 
Precision High Voltage Resistors. 

The performance features of the Type MX Lab Grade 
Precision High Voltage Resistors are: 

Model Watt· Max. 

No. age Continuous 
Oper. VoH. 

MX431 2.5 7,500 

MX440 3.5 11,000 

MX450 5.0 16,000 

MX480 7.5 24,000 

MX485 10.0 32,000 

MX510 12.5 40,000 

MX515 15.0 48,000 

TC 
ppm! 

Min. °c 
80 1 Meg 

80 1.5 Meg 

80 2 Meg 

80 3 Meg 

80 4 Meg 

80 5 Meg 

80 6 Meg 

Max. 

1,250 Meg 

2,000 Meg 

• Seven Models with Voltage Ratings from 7.5 KV to 48 KV. 

• Temperature Coefficient: 80 ppmf'C from O°C to +70°C. 

• Load Life Stability of 0.50% per 1 ,000 hours. 

• Resistance Tolerance from ±O.1% to ±10%. 

• Non-Inductive Design. 

• Resistance Range from 1 Megohm to 2,000 Megohms. 

Resistance Tolerance: ±1 %, ±2%, ±5% or ±10% 
(tolerance to ±0.5%, ±O.25% or ±O.1 % on special 
order). 

Temperature Coefficient: 80 ppm/DC referenced 
to 25°C, ilR taken at O°C and +70°C. 

Thermal Shock: Mil-Std-202, Method 107, 
Condo A, ilR, 0.20% max. 

Moisture Resistance: Mil-Std-202, Method 106, 
ilR, 0.40% max. 

Type MX Resistors Utilize Caddock's Patented Coating Design 

Load Life: 1,000 hours at rated power at 70°C, 
ilR, 0.50% max. 

Lead Material: Tinned copper clad steel, 
Encapsulation: Screen printed silicone coating 
over resistor element. 

Type MX Lab Grade Precision High Voltage Resistors combine Caddock's 
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Exclusive Non-Inductive serpentine 
pattern with a patented, high thru-put 
screen printed silicone coating. The 
alignment of the gap in the coating 
pattern with the gap in the serpentine 
resistor pattern provides a complete 
encapsulation of the resistor element. 
The cap and lead assemblies are 
pressed onto the resistor core, 
finishing the resistor and providing 
rugged terminal attachment. 

i1.500±.125--r-- A---jJB C 
(38.10±3.18) 0 -- 0, I 

DIMENSIONS IN INCHES AND (MILLIMETERS) 

DondI"g Cu~, 'j 
RATED POWER OR 60 
RATED VOLTAGE, % :~ II UiJJ I 

25 70 175 
AMBIENT TEMPERATURE, °C 
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FAX: (503) 496-0408 
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High Voltage Divider Networks 

K 
HIGH PERFORMANCE FILM RESISTORS 

Ratio TC to 10 ppm/°C, Ratio Tolerance to ±O.25%, Voltage Ratings of 10 KV, 15 KV or 20 KVDC 

The Type THV Precision High Voltage Divider Networks 
introduce Caddock's advanced high voltage resistor tech
nology which doubles the allowable working voltage over the 
length of the high voltage section. This technology combines 
Caddock's Tetrinox® resistance films with a patented laser
generated V-Notch Geometry which optimizes the voltage 
gradient over the length of the resistance pattern. 

Type THV networks provide tighter ratio temperature 
coefficients and tighter ratio tolerances than have previously 
been available in standard high voltage divider products. 

• Ratio Temperature Coefficients of 10 ppm/°C or 25 ppm/°C 
from -55°C to +125°C. 

• Ratio Tolerances of ±O.25%, ±0.5%, ±1.0% or ±2.0% at 
Rated Voltage. 

• Voltage Rating of 10 KVDC, 15 KVDC or 20 KVDC at + 125OC. 

• Standard Voltage Division Ratios of 1,000:1 or 100:1, with 
custom ratios available. 

These specifications can provide important improvements 
in performance in many types of advanced electronic systems, 
including TWT power supplies, radar systems, X-ray systems, 
analytical equipment and high resolution CRT displays. 

For complete information on price and delivery of both 
evaluation and production quantities, contact our Sales Office. 

Standard Type THV Precision High Voltage Divider Networks 

Model RalioCode Voltage 
Resistance Dimensions inches (mm) 

No. Voltage Rating 
Letter Division R. R, Total A B 

A 1,000:1 99.9 Meg 100K 100 Meg 
1.500 ±.O30 THV10 10 KVDC 1.100±.015 

B 100:1 99 Meg 1 Meg 100 Meg (38.10 ±.76) (27.94 ±.38) 

A 1,000:1 149.85 Meg 150K 150 Meg 
2.050±.030 1.650±.015 THV15 15 KVDC 

B 100:1 148.5 Meg 1.5 Meg 150 Meg (52.07 ±.76) (41.91 ±.38) 

A 1,000:1 199.8 Meg 200K 200 Meg 
2.600 ±.030 2.200 ±.015 THV20 20KVDC 

B 100:1 198 Meg 2 Meg 200 Meg (66.04 ±.76) (55.88 ±.38) 

Ordering Information: THV10 - A 100M -1.0 -10 
-----r T J T ""C.... Ratio Temperature Coefficient 

MOdel Number: ---.J from ·55°C to +125°C: 

Ratio Code Letter: -25 = 25 ppml"C -10 = 10 ppml"C 
Standard Ratio Tolerance at Rated Voltage: 

Total Resistance Value of the Divider: -2.0 = 2.0% -0.5 = 0.5% 
-1.0 = 1.0% -0.25 = 0.25% 

R, R2 

r-.:. ~ ~ (;.~g~:~~ l r-
I CADDOCK ELECTRONICS J .71 0 ±.040 n THVIO",::,.,.'.IO (18.03±1.02) ~ 

I ~0±.125 PINliT 
(25.40 ±3.18) 

PIN 1-- --.l 
.100 j I-- B ----l ~ .200±.015 

(2.54) (5.08 ±.38) 

-- I-- .025 ±.002 
(.64 ±.05) DIA. 

DIMENSIONS IN INCHES AND (MILLIMETERS) 

Custom Type THV Precision High Voltage Divider Networks 
Custom Type THV Precision High Voltage Divider Networks can 

be produced with a broad range of resistance values, voltage ratios, 
voltage ratings, ratio tolerances and ratio temperature coefficients. 

Contact our Applications Engineering about your custom 
high voltage divider requirement. 

SALES OFFICE 
CORPORATE HEADQUARTERS 
1717 CHICAGO AVENUE 
RIVERSIDE, CALIFORNIA 92507 
PHONE: (714) 788-1700 
FAX: (714) 369-1151 ELECTRONICS, INCORPORATED 

Specifications: 

Ratio Tolerance: See ordering information. 

Absolute Tolerance: ±1 .0% for all resistors. 

Ratio Temperature Coefficient: See ordering 
information. 

Absolute Temperature Coefficient: 30 ppm/oC. 
Referenced to 25°C, LlR taken at -55°C and 
+125°C. 

Voltage Rating: Rated voltage applied to Rl 
and R2 in series. 

Load Life: Ratio change with rated voltage 
applied for 1,000 hours at +125°C, 0.4% max. 

Overvoltage: 1.5 times rated voltage for 
5 seconds, ratio change 0.5% max. 

Thermal Shock: Mil-Std-202, Method 107, 
Condo C, ratio change 0.25% max. 

Moisture Resistance: Mil-Std-202, Method 106, 
ratio change 0.5% max. 

Lead Material: Gold Plated. 

Encapsulation: Silicone' Conformal with 
Dielectric Withstanding Voltage of 750 volts. 

Insulation Resistance: 10,000 Megohms, min. 

Derating Curve: 
1~g_ 

60 
RATED VOLTAGE, % 40 

20 ~ 

o 
25 75 125 175 225 

AMBIENT TEMPERATURE, °c 

APPLICATIONS ENGINEERING 
APPLIED SCIENCES DIVISION 
17271 NORTH UMPQUA HWY. 

ROSEBURG, OREGON 97470 
PHONE: l503) 496-0700 

FAX: 503) 496-0408 
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HIGH PERFORMANCE FILM RESISTORS 

Type MS and MR 
Power Film R,esistors 

Power Film Resistor Family with Wide Resistance Range and +275°C Maximum Temperature 

With power ratings to 15 watts and voltage ratings as 
high as 6,000 volts in an axial-lead resistor with values to 30 
Megohms, the Type MSPower Film Resistors deliver the 
performance capabilities that can simplify circuit design and 
reduce equipment cost and complexity. 

Type MS Power Film Resistors provide all these features in 
a single resistor: 

• Full power and voltage ratings, without derating: 
- for non-inductive performance . 
• for high resistance values that extend the critical 

resistance value up to 10 times. 

• Higher voltage ratings without the limitations of minimum 
wire size and spacing. 

• Excellent long-term stability. 
Tests demonstrate typical stability of 0.05% per 1,000 
hours over extended life. 

Micronox® Resistance Films 
Type MS performance begins with Caddock's Micronox® 

resistance films. Produced exclusively by Caddock 
Electronics, these proven complex oxide films have been 
used reliably for over 25 years in Caddock's precision power 
resistor products. 

Micronox® resistance films are fired directly onto a 
ceramic core at temperatures above 1400°F. These 
resistance films have demonstrated outstanding stability 
when exposed to a high ambient temperature, thermal shock 
and high power densities. 

This unique approach to precision power resistors opens 
new design possibilities by providing a wider resistance 
range, precise temperature characteristics, and higher 
temperature and power handling capability. 

There's no derating of performance with 
Caddock's Exclusive Non-Inductive DeSign. 

Most models are manufactured with Caddock's patented 
Exclusive Non-Inductive Design which uses a serpentine 
resistive pattem that provides for neighboring lines to carry 
current in opposite directions, thereby achieving maximum 
cancellation of flux fields over the entire length of the 
resistor. This efficient non-inductive construction is 
accomplished without derating of any performance 
advantages. 

The result is a truly non-inductive resistor that is about as 
inductive as a straight piece of wire the length of the resistor 
body. This efficient design means faster settling times and 
minimum distortion in all types of high frequency circuits. 

Carefully Controlled Manufacturing and Test Procedures Assure Compliance with 
Strict Quality Control Requirements. 

Manufacturing Control 
Type MS Resistors are produced under intensive 

manufacturing controls with processes which include power 
conditioning, overvoltage conditioning and maximum 
temperature conditioning. 

Quality Control 
From the certification and testing of all materials to the 

supervision of manufacturing processes, all Caddock Type 
MS and MR Power Film Resistors are produced under 
procedures that have been approved for conformance to the 
requirements of Mil-l-45208 in many recent surveys. 

Page C9 SALES OFFICE 

Reliability Verification 
Type MS resistors are included in the Caddock Reliability 

Testing Program. Conformance to speCification parameters 
including Extended Life, Shock, Vibration and Humidity are 
verified on a periodic basis. Data from Type MS resistors 
can be compared by similarity to other Caddock resistor 
types, since Type ML, MM, MS, MP, MG and MK represent an 
identical combination of materials - aluminum oxide substrate, 
Micronox® resistance film and silicone insulating coating. ' 

APPLICATIONS ENGINEERING 
APPLIED SCIENCES DIVISION 
17271 NORTH UMPQUAHWY. 

ROSEBURG, OREGON 97470 

CORPORATE HEADQUARTERS 
1717 CHICAGO AVENUE 
RIVERSIDE, CALIFORNIA 92507 
PHONE: (714) 788-1700 
FAX: (714) 369·1151 ELECTRONICS, INCORPORATED 

PHONE: (503) 496-0700 
FAX: (503) 496-0408 
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Type MS and MR 
Power Film Resistors 
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1,000 SOD . 60 20D 

1,000 SOO 60 45D 

SOO 1,000 50 20D 

2,000 1,000 50 45D 

SOD 1,000 50 20D 

2,000 1,000 60 45D 

2,000 1,000 50 45D 

4,500 1,000 50 45D 

6,000 1,000 50 60D 

1,000 50 SOD 

Models with low inductance construction are in shaded areas. 

Models with Caddock's patented Exclusive Non·lnductive Design are in non·shaded areas. 

SALES OFFICE 
CORPORATE HEADQUARTERS 
1717 CHICAGO AVENUE 
RIVERSIDE, CALIFORNIA 92507 
PHONE: (714) 788·1700 
FAX: (714) 369·1151 ELECTRONICS, INCORPORATED 
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K 
HIGH PERFORMANCE FILM RESISTORS 

Specifications: 
Resistance Tolerance: ±1% (tolerances to 0,1% 
on special order). 
Temperature Coefficient: See Table for TC 
value, TC referenced to 25°C, Ll.R taken at ·15°C 
and +105°C. 
Insulation Resistance: 10,000 Megohms, min. 
Overload/Overvoltage: 5 times rated power with 
applied voltage not to exceed 1.5 times maximum 
continuous operating voltage for 5 seconds. Ll.R 
0,5% max. or 0.5 ohm max., whichever is greater. 
Thermal Shock: Mil-Std-202, Method 107, 
Condo C, Ll.R 0,5% max. or 0,5 ohm max" 
whichever is greater. 
Moisture Resistance: Mil·Std-202, Method 106, 
Ll.R 0,5% max. or 0.5 ohm max., whichever is 
greater . 
Load Life: 1,000 hours at rated power, Ll.R 0,5% 
max. or 0.5 ohm max., whichever is greater. 
Maximum Operating Temperature: +275°C. 
Encapsulation: Silicone Conformal. 

I- 1.500 ± .125 -i--- A -----i r B 
I (38.10±3.1S) 1 1--,-

[ -- ] 
DIMENSIONS IN INCHES AND (MILLIMETERS)' 

=::~li'fI*UJj 
25 75 125 175 225 275 

AMBIENT TEMPERATURE, "C 

APPLICATIONS ENGINEERING 
APPLIED SCIENCES DIVISION 
17271 NORTH UMPQUA HWY. 

ROSEBURG. OREGON 97470 
PHONE: (503) 496·0700 

FAX: (503) 496·0408 

c 

I 

A - all MS models 
except MS126 
MS151, MS17 

8 - MS126, MS15 
MS176,MR1:ol 
MR154,MR1i 
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4700 RESISTORS 4700 

K 
HIGH PERFORMANCE FILM RESISTORS 

I 

Type MM and ML 
Precision Film Resistors 

High Temperature Resistors for Geophysical, Aerospace and Industrial Requirements 

Type MM and ML resistors have a proven performance history in industrial, 
computer, military and space applications. Utilizing our proven Micronox® 
resistance films, these resistors are available with power ratings up to 3 watts 
and resistance values to 1S Megohms. These resistors are ideal for 
applications requiring tolerances as close as 0.1 % and extended life stability of 
0.1% per 1,000 hours. 

Most models of Type MM and ML resistors are manufactured with 
Caddock's patented Exclusive Non-Inductive Design that provides for neigh
boring lines to carry current in opposite directions. This efficient non-inductive 

construction is accomplished without 
derating of any performance advantages. 

Type MM. features: 

• Max. Operating Temperature to +27SoC. 
• High Power Rating at +12SoC. 
• TC of 50 ppm/DC from -1 SoC to +10SoC. 

• Non-Inductive Performance Available. 

Type ML features: 

• Non-Inductive performance at a low cost. 
• TC of SO ppmfOC from -1SoC to +10SoC. 

IIIIIIII Models with low inductance construction are in shaded areas. 

c::=J Models with Caddock's patented Exclusive Non-Inductive Design are in non-shaded areas. 
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Specifications: 

Resistance Tolerance: ±1% (tolerances to 0.1% 
on special order). 
Temperature Coefficient: 50 ppm/DC referenced 
to 25°C, ~R taken at -15°C and +105°C. 
Insulation Resistance: 10,000 Megohms, min. 
OverloadlOvervoltage: 5 times rated power 
with applied voltage not to exceed 1.5 times 
maximum continuous operating voltage for 5 
seconds, 8R 0.5% max. or 0.5 ohm max., 
whichever is greater. 
Thermal Shock: Mil-Std-202, Method 107, 
Condo F, 8R 0.2% max. or 0.5 ohm max., 
whichever is greater. 
Moisture Resistance: Mil-Std-202, Method 106, 
AR 0.5% max. or 0.5 ohm max., whichever is 
greater. 
Loadllfe: 1,000 hours at rated power, ~R 
0.5% max. or 0.5 ohm max., whichever is 
greater. 
Lead Material: Gold Plated. 
Encapsulation: Type MM: Black Transfer 
Molded. Type ML: Transfer Molded. 

DIMENSIONS IN INCHES AND (MILUMETERS) 

Derating Curve: 

--"~IIIII Mfl 
25 75 125 175 225 275 
AMBIEN)' TEMPERATURE. 'C 

APPLICATIONS ENGINEERING 
APPLIED SCIENCES DIVISION 
17271 NORTH UMPQUAHWY. 

ROSEBURG, OREGON 97470 

A·ML 

B·MM 

CORPORATE HEADQUARTERS 
1717 CHICAGO AVENUE 
RIVERSIDE, CALIFORNIA 92507 
PHONE: (714) 788-1700 
FAX: (714) 369-1151 ELECTRONICS, INCORPOR~TED 

PHONE: (503) 496-0700 
FAX: (503) 496-0408 

A·1862 For manufacturers' sales offices, see yellow pages EEM 1991 



4700 RESISTORS 

Type MV Low Resistance 
Power Film Resistors 

4700 

K 
HIGH PERFORMANCE FILM RESISTORS 

Values from 0.1 Ohm to 50 Ohms with Exclusive Non-Inductive Design 

Type MV Low Resistance Power Film Resistors combine Caddock's 
Exclusive Non-Inductive Design with many high performance capabilities of 
Micronox® resistance films to achieve these special advantages: 

• Low Resistance - from 0.1 ohm to 50 ohms. 
• Maximum Operating Temperature up to +275°C. 

• Five Sizes and Power Ratings. 
• Full Power Ratings without derating for Non-Inductive Performance. 

The interdigitated terminations in the Type MV resistors provide a multiple
path distribution of the current into parallel resistance sections, which provides 
low resistance values and non-inductive performance. This Exclusive Non
Inductive Design provides significant performance improvements in high speed 
or inductance sensitive electronic circuits, including high performance power 
amplifiers, high-speed data transmission systems, high frequency video 
amplifiers, current switching circuits and current sensing circuits. 

For complete price and delivery information on the Type MV reSistors, call or 
write our Sales Office. 

Model Watt- Ope •• Dielect. Resistance 
No. age Temp. Strength (Max.) Min. Max. 

MV217 1.5 275°C 800 0.2Q SOQ 

MV228 2.0 275"(; 1,000 0.1 Q 50Q 

MV234 3.0 275°C 1,000 0.1 Q 50Q 

MV261 6.0 275°C 1,000 0.1 Q 50Q 

MV311 10.0 27SoC 1,000 0.1 Q 50Q 

@EXClusive 
Non-Inducti.ve 
Design 

SALES OFFICE 
CORPORATE HEADQUARTERS 
1717 CHICAGO AVENUE 
RIVERSIDE, CALIFORNIA 92507 
PHONE: (714) 788·1700 
FAX: (714) 369·1151 

DI"",nsions In Inches and (millimeters) 
Leadwire 

A 

.400 ±.060 
(10.16±1.52) 

.480±.060 
(12.19 ±1.52) 

.S70±.Oeo 
(14.48 ±1.52) 

.910±.060 
(23.11 ±1.52) 

2.000±.080 
(50.80 ±2.03) 

B C 

.140 ±.030 .025±.002 Gold Plated (3.56±.76) (.64±.OS) 

.230 ±.030 .040±.002 Gold Plated (5.84±.76) (1.02 ±.OS) 

.300±.030 . 040±.002 Gold Plated (7.62±.76) (1.02±.05) 

.350±.030 .040 ±.002 Gold Plated (8.89 ±.76) (1.02 ±.OS) 

. 350 ±.040 .040 ±.002 Gold Plated (8.89 ±1.02) (1.02 ±.OS) 

For Patent Notification· 
See Our General Catalog 

ELECTRONICS, INCORPORATED 

Specifications: 

Resistance Tolerance: ±1% (2%, 5% and 10% 
are also available). 

Temperature Coef·flcient: 5 ohms and above 
±100 ppmtoC, referenced to 25°C, Ll.R taken at 
·15°C and +105°C . 
Below 5 ohms ±(200 ppm + 0.00002 ohm)/OC, 
referenced to 25°C, Ll.R taken at -15°C and 
+105°C . 
Insulation Resistance: 10,000 Megohms, min. 

Momentary Overload: 5 times rated power for 
5 seconds, Ll.R ±(1 percent + 0.001 ohm) max. 
Thermal Shock: Mil-Std-202, Method 107, 
Condo C, Ll.R ±(1 percent + 0.001 ohm) max. 
Moisture Resistance: Mil-Std-202, Method 106, 
Ll.R ±(1 percent + 0.001 ohm) max. 
Load Life: 1,000 hours at rated power, Ll.R 
±(1 percent + 0.001 ohm) max. 
Encapsulation: Silicone Conformal. 

Measurement Note: For these specifications, 
resistance measurement shall be made at a 
point 0.3 inch (7.62 mm) from the resistor body. 

, 
DIMENSIONS IN INCHES AND (MILLIMETERS) 

Derating lOO[IIJ 
Curve: 80 

RATED LOAD. % ~ 

25 75 125 175 225 275 
AMBIENTTEMPERATURE, °C 

APPLICATIONS ENGINEERING 
APPLIED SCIENCES DIVISION 
17271 NORTH UMPQUA HWY. 

ROSEBURG, OREGON 97470 
PHONE: (503) 496-0700 

FAX: (503) 496·0408 
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4700 RESISTORS 4700 

K 
HIGH PERFORMANCE FILM RESISTORS 

MP 816 Kool-Pal(rM 
Power Film Resistors 

Cost Effective All Molded TO-220 Power Package with 16 Watt Rating - 0.1 ohm to 10Kohm 

Model MP816 Kool-Pakru Power Film Resistor utilizes our proven Micronox® 
resistance film system in an all molded TO-220 Power Package to provide a 
cost efficient 16 watt heat sink mountable resistor. The non-inductive design 
makes this resistor ideal in high frequency communications and power 
switching circuits. 

The special performance features of the Type MP Kool-Pakr" Power Film 
Resistor include: 

• Cost Effective all molded TO-220 package configuration. 

• 16 Watt power rating at 25°C case temperature. 

• Non-Inductive Design. 

• Single screw mounting simplifies resistor attachment to the heat sink. 

• Low profile provides an easier fit in tight places. 

• Resistance values to 0.1 ohm for current sense applications. 

• Resistor element.is electrically isolated by the molded package 

Modal 
No. 

MP816 

f'... 

-1 
-55 

Power Dialect. Strength 
Rating V •• sAC 

16 Watts * 1,500 

MP 816 TYPICAL R·T CURVE 
(10 (I and above) 

....... 

25 100 

CASE TEMPERATURE, °c 
150 

Max. Resistance 
Terminals Voltage Min. I Max. 

300 0.10 I 10K llnned Copper 

Temperature Coefficient: 
TC referenced to 25°C, AR taken at + 150°C 

5.0 ohms and above, 0 to +50 ppm?C 
0.50 ohm to 4.99 ohms, 0 to + 100 ppml"C 
0.10 ohm to 0.49 ohm, 0 to +200 ppml"C 

Cost Effective Non-Inductive Design 
The MP816 Kool-Pakro Power Film Resistor is constructed with our 

Micronox® resistance film fired onto a flat substrate. The terminal attachment 
and resistance element geometry are configured to provide outstanding 
non-inductive performance. The resistor body is then completely surrounded by 
a high thermal conductivity molding compound to finish this cost effective power 
resistor package. 

* DERAnNG CURVE 

100 

"\ 80 

" '\ 1\ 
1\ 

i' 

~ 80 

~ 40 

20 

25 100 150 
CASE TEMPERATURE, °c 

Patents Pending 

Page C13 

The case temperature is to be used for purposes of 
establishing the maximum applied power. See 
Derating Curve. The case temperature measurement 
is made with the thermocouple contacting the bottom 
insulated mounting surface of the package (center of 
bottom surface), the device mounted on a heat sink, 
themal grease applied at a mounting torque of 
6 to 8 in-Ibs. Without a heat sink, when in free air 
at 25°C, the MP816 is rated for 2.25 watts. 

Derating for case temperature above 25°C 
is 0.128 WI"C. 

Mounting Note: The MP816 must be mounted using 
a screw and compression washer mounting 
technique. This will provide sufficient pressure on the 
package over time and through large temperature 
variations to maintain the maximum power 
dissipation capability. Maximum torque to be applied 
to mounting screw is 8 in-Ibs. 

Specifications: 

Resistance Tolerance: ±1 % (0.5%, 2%, 5% 
and 10% are also available). 

Insulation Resistance: 10,000 Megohms, min. 

Terminal Strength: Mil-Std-202, Method 211, 
Condo A (Pull Test) 5 Ibs., AR ±(0.2 percent 
+ 0.001 ohm) max. 

Thermal Shock: Mil-Std-202, Method 107, 
Condo F, AR ±(0.3 percent + 0.001 ohm) max . 

Momentary Overload: 2 times rated power with 
applied voltage not to exceed 1.5 times maximum 
continuous operating voltage for 5 seconds, 
AR ±(0.3 percent + 0.001 ohm) max. 

Moisture Resistance: Mil-Std-202, Method 106, 
AR ±(0.5 percent + 0.001 ohm). max. 

Load Life: MiI-R-39009, 2,000 hours at rated 
power, AR ±(1.0 percent + 0.001 ohm). Power 
rating dependent upon case temperature. See 
derating curve. 

Shock: 100G, Mil-Std-202, Method 213, Condo l, 
AR ±(0.2 percent + 0.001 ohm) max. 

Vibration, High Frequency: Mil-Std-202, 
Method 204, Condo D, AR ±(0.2 percent + 0.001 
ohm) max. 

.125±.004 
(3.18±.10) DIA, 1 

~025"004 --1 ( ..... 101 

.070±.010 
(1.78±.26) 

DIMENSIONS IN INCHES AND (MILLIMETERS) 

SALES OFFICE 
CORPORATEHEAOQUARTERS 
1717 CHiCAGO AVENUE 
RIVERSIDE, CALIFORNIA 92507 
PHONE: (714) 788·1700 
FAX: (714) 369-1151 ELECTRONICS, INCORPORATED 

APPLICATIONS ENGINEERING 
APPLIED SCIENCES DIVISION 
17271 NORTH UMPQUA HWY. 

ROSEBURG, OREGON 97470 
PHONE: (503) 496-0700 

FAX: (503) 496-0408 
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4700 RESISTORS 

MP 820 and MP 821 Kool-Tab™ 
Power Film Resistors 

4700 

K 
HIGH PERFORMANCE FILM RESISTORS 

20 Watts in the TO-220 Power Package with Metal Mounting Tab - 0.1 ohm to 10 Kohm 

Series MP820 Kool-Tab'" Power Film Resistors introduce our proven 
Micronox® resistance film system in the widely accepted TO-220 Power 
Package to provide a compact 20 watt heat sink mountable resistor. The non
inductive design makes this resistor ideal in high frequency communications 
and power switching circuits. 

The special performance features of the series MP820 Kool-Tab'" Power 
Film Resistor include: 

• 20 Watt power rating at 25°C case temperature. 

• Non-Inductive Design 

• Single screw mounting simplifies resistor attachment to the heat sink. 

• Low profile provides an easier fit in tight places. 

• A molded silicone case for environmental protection. 

• Resistor element is electrically isolated from the metal heat sink tab. 

Model 
No. 

MP820 

MP821 

~ 0 

-1 

Power Dlelect. Strength 
Retlng VRMSAC 

20 Watts * 1,000 

20 Watts * 1,000 

MP 820 TYPICAL R-T CURVE 

(10 n and above) 

r--- .... 

Max. Resistance 
Leadwire Voltage Min. Max. 

300 10n 10K linned Copper 

-- 0.1 n 9.99n Tinned Copper 

Temperature Coefficient: 
TC referenced to 25°C, LlR taken at + 175°C 

MP820: 
All resistance values, 0 to +50 ppm/"C 

MP821: 
5 ohms to 9,990hms, 0 to +50 ppml"C 
0,50 ohm to 4,99 ohms, 0 to + 100 ppml"C 

·55 25 100 175 0.10 ohm to 0.49 ohm, 0 to +200 ppml"C 
CASE TEMPERATURE, cc 

Non-Inductive DeSign 
Series MP820 Kool-Tab'· Power Film Resistors are constructed with our 

Micronox® resistance film fired onto a flat substrate which is thermally bonded 
to the copper heat sink tab. The resistor body is then molded in silicone to finish 
the TO-220 configuration, The lead wire attachment and resistance element 
geometry are configured to provide outstanding non-inductive performance. 

100 

eo 
"#-
0 eo 
9 
0 w 40 

~ 
20 

* DERATING CURVE 

'" I'" '\ 
'\ 

f\.. 
[\, 

25 100 175 

CASE TEMPERATURE, 0 0 

SALES OFFICE 
CORPORATE HEADQUARTERS 
1717 CHICAGO AVENUE 
RIVERSIDE, CALIFORNIA 92507 
PHONE: (714) 788-1700 
FAX: (714) 369-1151 

The case temperature is to be used for 
purposes of establishing the maximum 
applied power. See Derating Curve. The 
case temperature measurement is made 
on the metal mounting tab against the 
molded body. Without a heat sink, when 
in free air at 25'C, the MP 820 I MP 821 is 
rated for 2.25 watts. 

Derating for case temperature above 25'C 
is 0.133 W/'C. ' 

Mounting Note: Maximum torque to be 
applied to mounting screw is 8 in-Ibs. 

ELECTRONICS, INCORPORATED 

Specifications: 

Resistance Tolerance: ±1% (0.5%, 2%, 5% 
and 10% are also available). 

Insulation Resistance: 10,000 Megohms, min. 

Terminal Strength: Mil-Std-202, Method 211, 
Condo A (Pull Test) 5 Ibs., LlR ±(0.2 percent 
+ 0.001 ohm) max. 

Thermal Shock: Mil-Std-202, Method 107, 
Condo F, LlR ±(0.3 percent + 0.001 ohm) max. 

Momentary Overload: 2 times rated power with 
applied voltage not to exceed 1.5 times maximum 
continuous operating voltage for 5 seconds, 
LlR ±(0.3 percent + 0.001 ohm) max. 

Moisture Resistance: Mil-Std-202, Method 106, 
LlR ±(0.5 percent + 0.001 ohm) max. 

Load Lile: Mil-R-39009, 2,000 hours at rated 
power, LlR ±(1.0 percent + 0.001 ohm). Power 
rating dependent upon case temperature. See 
derating curve. 

Shock: 100G, Mil-Std-202, Method 213, Condo I, 
LlR ±(0.2 percent + 0.001 ohm) max. 

Vibration, High Frequency: Mil-Std-202, 
Method 204, Condo D, LlR ±(0.2 percent + 0.001 
ohm) max. 

.240±.010 
(6.10'.26) 

! -c::-
MP820 

50 
1% 

.117±.003 
(2.97 •. 08) 

.540 ±.040 DIA 
(13.72±1.02) .032±.004 . L (.81 •. 10) ! l 

1--+ (~t~r ~ (2~m~? 
DIMENSIONS IN INCHES AND (MILLIMETERS) 

APPUCATIONS ENGINEERING 
APPLIED SCIENCES DIVISION 
17271 NORTH UMPQUA HWY. 

ROSEBURG, OREGON 97470 
PHONE: (503) 496-0700 

FAX: (503) 496-0408 
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4700 RESISTORS ,4700 

K 
HIGH PERFORMANCE FILM RESISTORS 

Type MK Precision Power 
Radial-Lead Film Resistors 

Non-Inductive with New Expanded Resistance Range - 1 Ohm to 100 Megohms 

Here are the low cost precision resistors that provide high 
density packaging in large volume printed circuit applications. 
Available in two miniature rectangular package configurations 
with standard lead spacings, Type MK Precision Power 
Radial-Lead Film Resistors now cover the entire resistance 
tange from 1 ohm to 100 Megohms. 

Constructed with Caddock's Micronox® resistance films fired 
onto a solid ceramic substrate, Type MK Precision Film 
Resistors combine all of these outstanding advantages: 

• ±1% Resistance Tolerance is Standard - tolerances to 
±O.1% are available on special order. 

• Operating Temperature - from -55°C to + 175°'c. 

• Full Power Rating at +125°C. 

• Temperature Coefficient is Only 50 pprnf'C from 5 ohms 
to 5 Megohms and 80 ppmf'C up to 100 Megohms -
referenced to 25°C with the 8R taken at -15°C and +105°C. 

• Extended Life Stability is Typically Better Than 0.1% 
per 1,000 Hours. 

• Caddock's Non-Inductive Performance - provides faster 
settling times and minimum distortion in all types of high 
frequency circuits. 

This combination of performance advantages in a small, 
standardized case can simplify many engineering and 
production problems: 

One size of Type MK resistor can replace many sizes of 
axial-lead resistors. 

This table of "RN" style axial-lead resistors shows the 
many sizes and power ratings that can be replaced with 
either of the two models of Type MK Precision Film Resistors 
within the maximum allowable voltage ratings. 

Comparison of Type MK and "RN" Ratings and Dimensions 

Resistor Power Maximum Mounting 
Type Rating Resistance Hole 

Spacing 

MK120 .50W 40 Megohms .150 

U 
Even the smallest 

orMK620 (3.81) Type MK resistor 
can replace all 

MKl32 .75W 100 Megohms .200 of these RN 
orMK632 (5.08) type resistors 

RN50 .05W 1 Megohm . 400 ~ (10.15) 

RN55 .10W 5 Megohms .500 ~ (12.70) 

RN60 .125W 10 Megohms .625 ~ (15.90) 

RN65 .25W 20 Megohms .675 ~ (22.20) 

RN70 .SOW 40 Megohms 1.000 
(25.40) 

DIMENSIONS IN INCHES AND (MILLIMETERS) 

The largest Type MK - rated at .75 watt - requires less board 
space than even the .05 watt RN50. 

The smallest Type MK - rated at .50 watt - provides power 
dissipation equal to the RN70 resistor. The RN70 resistor requires a 
mounting hole spacing of 1 inch and a side-to-side spacing of .25 
inch, resulting in a total mounting area of .25 square inch - 10 times 
the area required for a .50 watt Type MK resistor! 

Page C15 SALES OFFICE 

One standard resistor configuration can simplify board 
layouts. 

With the exceptionally wide range of resistance values 
that are available in each model of Type MK Precision Film 
ReSistors, circuits can now be 
designed for maximum 
packaging densities 
without the need for 
leaving extra space where 
resistor value changes can 
require larger resistors or 
non-uniform lead spacings. 

Standardization of resistor size can speed 
assembly procedures and reduce procurement costs. 

The standardization of resistor size can pay additional 
dividends by simplifying assembly procedures. The radial 
leads do not require additional bending prior to insertion, and 
the standard lead spacing can reduce the time required for 
assembly . 

The combination of higher power ratings and smaller size 
can also lower procurement costs. By reducing the wide 
variety of sizes and types of axial-lead resistors to a Single, 
standardized resistor type, unit prices can be lowered and 
inventory problems simplified. For specific price and delivery 
information, call or write our Sales Office. 

CORPORATE HEADQUARTERS 
1717 CHICAGO AVENUE 
RIVERSIDE, CALIFORNIA 92507 
PHONE: (714) 788·1700 
FAX: (714) 369-1151 ELECTRONICS, INCORPORATED 

APPLICATIONS ENGINEERING 
APPLIED SCIENCES DIVISION 
17271 NORTH UMPQUA HWY. 

ROSEBURG, OREGON 97470 
PHONE: (5031496-0700 

FAX: (503 496-0408 
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4700 RESISTORS 4700 

K Type MK Precision Power 
Radial-Lead Film Resistors HIGH PERFORMANCE FILM RESISTORS 

Type MK Precision Film Resistors - Low and Standard Resistance Ranges 

Model Watt- Max. Oper. Dlelect. 
Resistance 

Eneap-
No. age Voltage Temp. Strength Low Standard Standard Dimensions aulation Leadwire 

Max. Min. Min. Max. 

MK120 .50 200 175'C 300 III 50 2 Meg. Ref. Case "A" Dwg. Transfer Tinned 
Molded Copper 

MK132 .75 400 175'C 400 10 50 5 Meg. Ref. Case 'B" Dwg. Transfer Tinned 
Molded Copper 

Resistance Tolerance: ±1% (tolerances 
to ±O.1 % available on values of 30 ohms or 
higher). 

Overload/Overvoltage: S times rated 
power with applied voltage not to 
exceed 1.S times maximum continuous 
operating voltage for S seconds, ~R ±(0.1S 
percent + 0.01 ohm) max. 

Operating Temperature: -S5°C to 
+17SoC. 

Temperature Coefficient: 

Resistance Range Temp.Coet. 

Standard: 5 n and above 50 ppm/°C 

Low: 1 n to 4.99 n 200 ppm/oC 

Temperature Coefficient referenced to 
+2SoC, ~R taken at -1SoC and +10SoC. 

Insulation Resistance: 10,000 Megohms, 
minimum. 

Load Life: 1,000 hours at rated power at 
+12SoC, ~R ±(0.4 percent + 0.01 ohm) 
max. 

Thermal Shock: Mil-Std-202, Method 107, 
Condo S, ~R ±(0.2 percent + 0.D1 ohm) 
max. 

Moisture Resistance: Mil-Std-202, 
Method 1 06, ~R ±(O.S percent + 0.01 ohm) 
max. 

Type MK Precision Film Resistors - Extended Resistance Range 

Model Wett- Oper. DieleeL TC Resistance 
Eneap-Max. Temp. pprnl Dimensions Leadwlre No. age Voltage Max. Strength 'c Min. Max. 8ulation 

MK620 .SO 200 175'C 300 80 2.1 Meg. 40 Meg. Ref. Case" A" Dwg. Transfer Tinned 
Molded Copper 

MK632 .75 400 175'C 400 80 5.1 Meg. 100 Meg. Ref. Case "B' Dwg. Transfer Tinned 
Molded Copper 

Resistance Tolerance: ±1 % (consult 
factory for tighter tolerances). 

OverloadiOvervoltage: 1.S times max. 
voltage for S seconds, ~R O.S% max. 

Operating Temperature: -SsoC to 
+17SoC. 

Case "A" 

Model MK 120 and MK 620 

Temperature Coefficient: See Table for 
Te value. TC referenced to +2SoC, ~R 
taken at -1SoC and +10SoC. 

Insulation Resistance: 10,000 Megohms, 
minimum. 

ALL DIMENSIONS IN INCHES 
AND (MILLIMETERS) 

Load Life: 1,000 hours at rated power, ~R 
0.5% max. 

Thermal Shock: Mil-Std-202, Method 107, 
Condo S, ~R O.S% max. 

Moisture Resistance: Mil-Std-202, 
Method 1 06, ~R 0.5% max. 

Case "B" 

Model MK 132 and MK 632 

r- --j r-- .095 ±.OD5 .290±.010--j r --j r- .095 ±.005 
.245±.D10-j (2.41 ±.13) 

(S.22 ±.2S) (2.41 ±.13) (7.37±.2S) 
Measurement Note: 1; ~.245±.010 Resistance measurement 
on low resistance values 

1 shall be made at a point (S.22±.26) 
within 0.2 inch (S.08 mm) 
of the body. 

1.50 ::~g 

(38.1 0 :~:6~l 
.025±.002 

(.64 ±.05) DIA., Derating Curve: 
LEADWIRE 

J 
OFFSET .00111 .012~31) ; 80 
FR M 

CENTERLINE 9 60 

~ 40 

i 20 

-1 I-- .150 ±.015 (3.81 ±.3B) o 25 75 125 175 225 

(CENTERED) AMBIENT TEMPERATURE, cc 

SALES OFFICE 
CORPORATE HEADQUARTERS 
1717 CHICAGO AVENUE 
RIVERSIDE, CALIFORNIA 92507 
PHONE: (714) 788-1700 
FAX: (714) 369-1151 ELECTRONICS. INCORPORATED 

-~- =r MK182 
100 MeG 

'" 

1 .290±.010 
(7.37±.26) 

1.50 ::6~ 
.025 ±.002 

(3810 +3.18) 

J-'~I 
(.64 ±.05) DIA., 

LEADWIRE 
OFFSET 
.012 (.31) 

FROM 
CENTERLINE 

-1 I-- .200 ±.015 (5.08 ±.38) 
(CENTERED) 

APPLICATIONS ENGINEERING 
APPLIED SCIENCES DIVISION 
17271 NORTH UMPQUA HWY. 

ROSEBURG, OREGON 97470 
PHONE: (503l496-0700 

FAX: (503 496-0408 
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4700 RESISTORS 4700 

K 
HIGH PERFORMANCE FILM RESISTORS 

Type TK Low TC Precision 
Radial-Lead Film Resistors 

Low TC of 5 ppm/oC, 10 ppml°C or 20 ppml°C and Resistance Range from 1 Kohm to 10 Megs 

Caddock introduces a new design element for precision 
electronic circuitry - an advanced technology breakthrough 
that solves many critical circuit stability problems - the Type 
TK Low TC Precision Radial-Lead Resistors with the 
TetrinoX® resistance system_ 

Type TK Low TC Precision Radial-Lead Film Resistors 
provide a combination of performance advantages never 
before available in a resistive component: 

• Low Temperature Coefficient - better than 5 ppml"C, 
1 0 ppm/°C or 20 ppm/oC over the entire temperature range 
from -55°C to + 125°C! 

• Long-Term Absolute Stablll~ - better than ±O.05% per 
2,000 hours of operation. 

• Extended Resistance Range -
from 1,000 ohms to 10 Megohms. 

• Precision Tolerances - ±1% is 
standard, and tolerances as close 
as ±0.05% are available. 

• Wide Operating Temperature 
Range - from -55°C to + 175°C. 

• Small Size - with three miniature 
rectangular cases for maximum 
packaging density and minimum 
mounting area. 

• High Power Density - with power 
ratings of .2 watt and .3 watt in 
molded cases, the largest of 
which is a standard CK06 package. 

• Caddock's Non-Inductive Performance - provides faster 
settling times and minimum distortion in all types of high 
frequency circuits. 

• High Density Packaging - the radial-lead mounting and 
small rectangular case of the Type TK resistors permit high 
packaging densities in low profile circuitry. Because the 
three models of the Type TK resistors are available in an 
exceptionally wide range of resistance values, lead spacing 
and mounting space can 
be standardized in 
a larger number 
of designs. 

Page C17 SALES OFFICE 

Building on over 20 years of experience with our unique 
complex oxide technology, Caddock has perfected the 
Tetrinox®resistance system - the first high resistance system 
to provide a TC that is well within 10 ppm/°C and that is also 
essentially linear over the entire temperature range from 
-55°C to +125°C. 

The exceptional performance of Type TK resistors can 
achieve improvements in many circuit applications: 

Low TC "Matched-Pair" Voltage Dividers Can be 
Assembled Without Pre-Selection of Resistors. 

An important application for Type TK resistors is in 
"matched-pair" voltage dividers where the low 10 ppml"C 
temperature coefficient provides ratio tracking of less than 
20 ppm/°C without resistor pre-selection or special testing. 

With factory selection, Type TK resistor pairs can be 
matched to within 1 ppml"C. 

Extended Resistance Range Reduces Power Requirements 

Because the Type TK resistors provide resistance values 
as high as 10 Megohms - values that are up to 100 times 
higher than other types of ultra-low TC resistors - engineers 
can now design precision circuits with lower current drain 
and lower power requirements. 

CORPORATE HEADQUARTERS 
1717 CHICAGO AVENUE 
RIVERSIDE, CALIFORNIA 92507 
PHONE: (714) 788-1700 
FAX: (714) 369-1151 ELECTRONICS. INCORPORATED 

APPLICATIONS ENGINEERING 
APPLIED SCIENCES DIVISION 
17271 NORTH UMPQUA HWY .. 

ROSEBURG. OREGON 97470 
PHONE: (503j496-0700 

FAX: (503 496-0408 
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4700 RESISTORS 

Type TK Low TC Precision 
Radial-Lead Film Resistors 

4700 

K 
HIGH PERFORMANCE FILM RESISTORS 

Type TK Low TC Precision Radial-Lead Film Resistors - Standard Resistance Range 
Temperature Max. Resistance 

Dlelect. Model Coefficient Wattage Working Dimensions Encap- Leadwire No. • +125°C Strength Min. Max. sulatian pprn/"C Voltage 

TK121 5,100r20 .2 200 300 1 K 500K Ref. Case "A" Dwg. Transfer 
Molded 

TInned 
Copper 

Temperature 
Coefficient 

Identification: 

TK133 5,100r20 .3 300 400 1 K 1.5 Meg. Ref. Case "B" Dwg. Transfer 
Molded 

Tinned 
Copper 

5 ppml"C Silver Dot 
1 0 ppml"C No Dot 
20 ppml"C Green Dot 

TK139 5,100r20 .3 300 400 1 K 1.5Mes· Ref. Case "C" Dwg. Transfer TInned 
Molded Copper 

Resistance Tolerance: ±1% (tolerances 
to ±O.05% on special order). 
Operating Temperature: -55°C to + 175°C. 
TC Temperature Range: -55°C to +125°C. 

Overload:' 6.25 times rated power for 5 
seconds at voltage not to exceed 1.5 times 
maximum rated working voltage, Ll.R less 
than 0.05%. 

Thermal Shock: Mil-Std-202, Method 107, 
Condo B, Ll.R less than 0.05%. 
Low Temperature Operation:' Ll.R less 
than 0.02%. 
Dielectric Withstanding Voltage:' Ll.R less 
than 0.02%. 
Moisture Resistance:' Mil-Std-202, 
Method 106, Ll.R less than 0.02%. 

Load Life:' 2,000 hours at + 125°C, Ll.R less 
than 0.05%. 
Shelf Life (Typical): 25 ppm/year. 

Insulation Resistance: 10,000 Megohms. 

Vibration:' Ll.R less than 0.01 %. 
Shock:' Ll.R less than 0.02%. 

"Test methods per specifications and 
procedures of Mil-R-5518219. 

Type TK Low TC Precision Radial-Lead Film Resistors - Extended Resistance Range 
Temperature Max. Resistance 

Model ::r:lo'h Dlelect. Coelllclent Working Dimensions Encap- Leadwire No. Strength Min. Max. sulatlon ppm/"C Voltage 

TK621 5,100r20 limited 200 300 501 K 2 Meg. Ref. Case "A" Dwg. Transfer 
Molded 

Tinned 
Copper 

Temperature 
COefficient 

Identification: 
by 

TK633 5,100r20 Maximum 300 400 1.51 Mes. 10 Meg. Ref. Case "B" Dwg. Transfer 
Molded 

Tinned 
Copper 

5 ppml"C Silver Dot 
1 0 ppm/"C No Dot 

Working 20 ppml"C Green Dot 
Transfer Tinned TK639 5,100r20 Voltage 300 400 1.51 Meg. 10 Meg. Ref. Case "C" Dwg. Molded Copper 

Resistance Tolerance: ±1 % (tolerances 
to ±O.05% on special order). 
Operating Temperature: -55°C to + 175°C. 

TC Temperature Range: -55°C to + 125°C. 
Overload:'1.5 times rated working voltage 
for 5 seconds, Ll.R less than 0.2%. 

Case "A" 
Model TK 121 and TK 621 

.245 ±.010-/ f- --I r- .095 ±.005 
(6.22 ±.26) (2.41 ±.13) 

-c:-

=t -, 
WMm .. 

1 .245±.010 
(6.22±.26) 

1.50 ::~~~ 
.025±.002 

]~~ 
(.64 ±.05) DIA., 

LEADWIRE 
OFFSET 
.012 (.31) 

FROM 
CENTERLINE 

-I I-- .150±.015 (3.81 ±.38) 
(CENTERED) 

Thermal Shock: Mil-Std-202, Method 107, 
Condo B, Ll.R less than 0.1%. 
Low Temperature Operation:' Ll.R less 
than 0.05%. 
Dielectric Withstanding Voltage:' Ll.R less 
than 0.05%. 
Moisture Resistance:" Mil-Std-202, 
Method 106, Ll.R less than 0.05%. 

Case "S" 
Model TK 133 and TK 633 

.290 ±.010-1 ~ -I I- .095 ±.005 
(7.37 ±.26) (2.41 ±.13) 

'c:-

=r .290 ±.01 0 

, .... 
10 MEG 

'" 

1 (7.37±.26) 

1.50 ::~g 

{38.1 0 :~:~gl 
.025 ±.002 

(.64 ±.OS) DIA., 
LEADWIRE 

1 
OFFSET 
.012 (.31) 

FROM 
CENTERLINE 

-I I-- .200 ±.015 (S.08 ±.38) 
(CENTERED) 

Ordering 
Information 

~ -10 rg -~ -10 Pjml"C 

Model Number Tolerance Derating Curve: 

Resistor Value Temperature 

SALES OFFICE 
CORPORATE HEADQUARTERS 
1717 CHICAGO AVENUE 
RIVERSIDE, CALIFORNIA 92507 
PHONE: (714) 788-1700 
FAX: (714) 369-1151 

Coefficient 

DIMENSIONS IN INCHES AND (MILLIMETERS) 

ELECTRONICS, INCORPORATED 

Load Life:" 2,000 hours at + 125°C, Ll.R less 
than 0.2%. 
Shelf Life (Typical): 25 ppm/year. 

Insulation Resistance: 10,000 Megohms. 
Vibration:" Ll.R less than 0.05%. 

Shock:' Ll.R less than 0.05%. 

"Test methods per specifications and 
procedures of Mil-R-5518219. 

Case "C" 
Model TK 139 and TK 639 

.305±.01H 
(7.75 ±.26) r- -1 r- .105±.005 

(2.67 ±.13) 
'c:- + """ 10 MEG , .. 

1 .305 ±.010 
(7.75±.26) 

1.50 ::~~~ 

{38.10 :~:~gl 
.025 ±.002 

(.64 ±.OS) DIA., 
LEADWIRE 

1 
OFFSET 
.012 (.31) 

FROM 
CENTERLINE 

--I I-- .150 ± .015 (3.81 ±.38) 
(CENTERED) 

~100. r:i 80 

~ 60 

f;l40 
~ 20 

o 25 75 125 175 225 

AMBIENT TEMPERATURE, °C 

APPLICATIONS ENGINEERING 
APPLIED SCIENCES DIVISION 
17271 NORTH UMPQUA HWY. 

ROSEBURG, OREGON 97470 
PHONE: {503l496-07oo 

FAX: {S03 496-0408 
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4700 RESISTORS 

K 
HIGH PERFORMANCE FILM RESISTORS 

Type TN Lab Grade Low TC 
Precision Film Resistors 

Low TC of 5 ppm/DC, 10 ppm/DC or 20 ppm/DC from ODC to 70DC 
Tolerance of ±O.01 %, ±0.025%, ±0.05%, ±0.1 % to ±1 %, Values from 1 Kohm to 1 Meg 

Type TN Lab Grade Low TC Film Resistors were specifically 
developed for use in O°C to +70°C applications which require a 
low temperature coefficient and a high degree of precision. 
These resistors combine the outstanding characteristics of 
Caddock's Tetrinox® resistance system with a space efficient, 
non-inductive, radial-lead design. These resistors are intended 
for precision analog designs where the system is not exposed to 
full military or space grade operating conditions. For full military 
or space grade operating conditions, we recommend Caddock's 
Type TK Low TC Precision Radial-Lead Film Resistors.. For 
lab grade applications which require higher voltage ratings (up to 
1,400 volts) and power ratings (up to 0.75 watt), we recommend 
Caddock's Type TF Low TC Ultra-Precision Film Resistors. 

The performance features of the Type TN Lab Grade Low TC 
Precision Film Resistors are: 

• Low Temperature Coefficient - 5, 10 or 20 ppm/oC. 

• Ultra-Precision - 7 standard tolerances from ±0.01 % to ±1 %. 

• Resistance Range - from 1 Kohm to 1 Megohm. 

• Non-Inductive Design. 

• Radial-Lead Design - conserves board space. 

Type TN Lab Grade Low TC Precision Film Resistors 

Model Temperature Wattage Ma •. 
No. Coefficient @+70°C Working 

ppm/"C VoHage 

TN130 5,100r20 .3 200 

TN137 5,10or20 .3 200 

Dlelect. 
Resistance 

Strength Min. Max. 

400 1 K 1 Meg 

400 1 K 1 Meg 

Dimensions 

ReI. Case "A" Owg. 

ReI. Case "B" Owg. 

Temperature 
coefficient 

ldentlnoation: 
5 ppmPC Silver Dot 

10 ppmPC No Dol 
20 ppmf'C Green 00\ 

Ordering Information: 
TN130 -10 K - 0.01% -10 Pjmrc 
-rT~ 

Model Number I Tolerance 

Resistor Value Temperature 
Coefficient 

ALL DIMENSIONS IN INCHES 
Case "A" AND (MILLIMETERS) 

Model TN 130 
Case "8" 

Model TN 137 

.290 ±.010-! f- ---I I- .095 ±.005 .305±.01~ ~ --1 r- .105 ±.005 
(7.37±.26) (2.41 ±.13) (7.75±.26) (2.67±.13) 

-c:::-

=l 
-c:::- + TN'" TN137 

10K 1.0 MEG ,% ", 

1 .290 ±.010 1 .305±.010 
(7.37 ±.26) (7.75±.26) 

1.50±.125 .025 ±.002 1.50±.125 .025±.002 (38.10 ±3.18) (.64 ±.05) DIA., (38.10±3.18) (.64 ±.05) DIA., 

1 
LEADWIRE 

1 
LEADWIRE 

OFFSET OFFSET 
.012(.31) .012 (.31) 

FROM FROM 
CENTERLINE CENTERLINE 

-I I-- .200 ±.015 ~5.08 ±.38) 
(CENT RED) 

----1 r-- .150 ± .015 (3.81 ±.38) 
(CENTERED) 

PageC19 SALES OFFICE 

Specifications: 

Resistance Tolerance: ±O.01 %, ±0.025%, 
±O.05%, ±O.1 0%, ±O.25%, ±O.50% or ±1.0%. 

Absolute Temperature Coefficient: 
5ppm/oC, 10 ppmrC or 20 ppmrC 
referenced 25°C, ~R taken at OOC and +70OC. 

Load Stability at +70°C: 

RATED LOAD,% ':~ 40 
20 
o 
0.01% 0.02% 0.03% 

MAXIMUM %6R per 2,000 HOURS 

Shelf Life (Typical): 25 ppm/year. 

Storage Temperature: -55°C to +105°C. 

Encapsulation: Transfer Molded. 

Leadwire: Tinned Copper. 

Derating Curve: 

100~ 80 

RATED LOAD, % : 

20 . 

o 
35 70 105 

AMBIENT TEMPERATURE, °C 

APPLICATIONS ENGINEERING 
APPLIED SCIENCES DIVISION 
17271 NORTH UMPQUA HWY. 

ROSEBURG, OREGON 97470 

CORPORATE HEADQUARTERS 
1717 CHICAGO AVENUE 
RIVERSIDE, CALIFORNIA 92507 
PHONE: (714) 788-1700 
FAX: (714) 369-1151 ELECTRONICS, INCORPORATED 

PHON. E: (503) 496-0700 
FAX: (503) 496-0408 
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4700 RESISTORS 

Type TF Low TC 
Ultra-Precision Film Resistors 

4700 

K 
HIGH PERFORMANCE FILM RESISTORS 

Absolute TC to 5 ppm/DC, Values from 1 Kohm to 125 Megohms, Absolute Tolerance to ±O.01% 

Type TF precision resistors employ the Caddock Tetrinox@ resistance 
films - the resistance system that sets a new standard for high value, 
ultra-stable precision resistors that provide an exceptional combination of 
performance characteristics: 

• Ultra-Precision - Seven standard resistance tolerances from ±1% to ±O.01%. 

• A Wide Range of Resistance Values - from 1 Kohm to 125 Megohms. 

• Low Temperature Coefficient - 5 ppm/cC, 10 ppm/cC or 15 ppm/cC. 

• Long-Term Stability - to 0.01 % per 1,000 hours. 

This completely new approach to quantity production of ultra-precision 
resistors is the result of combining our unique complex oxide technology with 
an advanced high thru-put laser manufacturing capability. 

Type TF - Standard Resistance Range -1 Kohm to 10 Megohms 
Model Number Wattage Maximum Resistance Dimensions inches (mm)" 

Continuous 
Axial Leads Radial Leads @+70°C Oper. Voltage Min. Max. A B 

TF020N TF020R .33 300 1 K 2 Meg. .750±.020 .375±.020 
(19.05 ±.51) (9.53±.51) 

TF050N TF050R .75 1,400 10K 10 Meg. 1.500±.020 . 500 ±.020 
(38.10±.51) (12.70 ±.51) 

Load Stability: 
~1:§Effi 9 60 
o 40 

i 2~ 
Shelf Life: Typically 0.005% per year 

0.01% 0.02% 0.03% 

MAXIMUM %AR per 1,000 HOURS 

Type TF - Extended Resistance Range - 2 Megohms to 125 Megohms 
Model Number Wattage Maximum Resistance Dimensions inches (mm) 

Continuous 
Axial Loads Radial Leads o +70°C Oper, Voltage Min. Max. A B 

TF 626 N TF626R .33 300 2.01 Meg. 35 Meg. .750 ±.020 .375±.020 
(19.05 ±.51) (9.53 +.51) 

TF656N TF656R .75 1,400 10.01 Meg. 125 Meg. 1.500 ±.020 .500±.020 
(38.10 ±.51) (12.70 ±.51) 

Load Stability: 1,000 hours at rated 
voltage at +70°C, maximum ~R 0.03% 

Shelf Life: Typically 0.01 0% per year 

I-- 1 .500 ±.125 ----!---- A -I I I (38.10±3.18) -..-1. 

==~§~§ 
I 

B 

.075±.020 
(1.91 ±.51)-I1--

I m 
.032 (.81) 

r- A -I (iO~~~:~~? ---I r-
~~ :~;;; ~ 

.032- - I 50 + 125 
(.81) ~70±3.'8) 

I-------+- Radial Lead Spacing: 

.600 ±.020 (15.24 ±.51) for Models TF020R and TF626A 
DIMENSIONS IN INCHES AND (MILLIMETERS) 1.350 ±.D20 (34.29 ±.51) for Models TF050R and TF656R 

Custom Type TF Resistors 
Additional cost savings can be 

realized when your high volume 
ultra-precision Type TF 
resistor is optimized for: 

• Voltage rating 

• Power rating 

• Mechanical configuratidn 

• Ratio matched sets 

SALES OFFICE 
CORPORATE HEADQUARTERS 
1717 CHICAGO AVENUE 
RIVERSIDE, CALIFORNIA 92507 
PHONE: ·(714) 788-1700 
FAX: (714) 369-1151 ELECTRONICS, INCORPORATED 

Specifications: 
Apply to all Type TF resistor models 

Absolute Temperature Coefficient: 5 ppm/DC, 
10 ppm/DC or 15 ppm/DC referenced to 25°C, ~R 
taken at -15°C and +105°C . 
Resistance Tolerance: ±0.01%, ±0.025%, 
±0.05%, ±0,1 0%, ±O.25%, ±O.50% or ±1.0%. 

Storage Temperature: -55°C to +105°C. 
Leadwire: Tinned Copper 

Derating Curve: 

RATED LDAD. % ': ~ 40 
20 
o 

o 35 70 105 
AMBIENTTEMPERATURE,oC 

Ordering Information 

~-10rg-~-10pr"'C 
Model Number Tolerance 

Resistor Value Temperature 
Coefficient 

And for special requirements, custom 
Type TF resistors are available with: 

• TC of 5 ppm/cC, 10 ppm/cC, 15 ppm/cC, 
20 ppm/cC or 25 ppm/cC. 

• Shelf stability of 0.0025% per year. 

Type TF resistors can also be produced 
with custom-spaced radial leads that will 
plug directly into your existing circuit 
layout. 

APPLICATIONS ENGINEERING 
APPLIED SCIENCES DIVISION 
17271 NORTH UMPQUAHWY. 

ROSEBURG, OREGON 97470 
PHONE: (503) 496-0700 

FAX: (503) 496-0408 
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4700 RESISTORS 4700 

K 
HIGH PERFORMANCE FILM RESISTORS 

Type T912 and T914 Precision 
Resistor Networks 

Resistor Pairs and Quads with Ratio Characteristics for Precision Analog Circuits 

Type T912 and T914 Precision Resistor Networks are constructed with 
Caddock Tetrinox@ resistance films to achieve the precise ratio performance 
and stability required by highly accurate amplifier circuits, voltage reference 
circuits and precision bridge circuits. 

• Ratio Tolerance - from ±O.1% to ±0.01%. 
• Ratio Temperature Coefficient - 10 ppm/oC, 5ppm/oC or 2 ppm/oC. 

• Absolute Temperature Coefficient - 25 pprn/°C. 
• Ratio Stability of Resistance at Full Load for 2,000 hours - within ±0.01%. 
• Shelf Life Stability of Ratio for 6 Months - within ±O.005%. 

Both the T912 and the T914 are available in 14 standard resistance values 
between 1,000 ohms and 1 Megohm. Caddock's high thru-put manufacturing 
capability assures that prototype and large-volume production quantities are 
available either from stock or within 6 weeks after receipt of order. 

Standard Type T912 and Type T914 Precision Resistor Networks 

In addition to the 14 standard equal value models ofthe Type T912 and T914, 
the Type T912 can also be ordered with -

• 10:1 Resistance Ratio - for use in amplifier gain-setting. 

• 9:1 Resistance Ratio - for use in voltage reference dividers. 

Model Number 

Ordering Information: T912 - A 10K - 010 - 02 
T T T 1 L Ratio Temperature Track (O°C to 70°C):* 

-10 = 10 ppml"C -05 = 5 ppml"C 
Ratio Code Letter: * -1J2 = 2 ppml"C 

A-T912wlthR"R2whereR2=10R, Ratio Tolerance: *-100 = 0,1% -020 = 0,02% 

~~:~: ~g~~;:~ !g~~!gg~ -050 = 0,05% -010 = 0,01% 

5K:50K 25K:250K 100K:1 Meg, Standard Resistance Values: * (R,) 

B _ T912 with R" R2wheie R2 = 9R, 1K 10K 40K 200K 500K 
1 K:9K 10K:90K 40K:360K 2K 20K 50K 250K 1 Meg, 
2K:18K 20K:180K 50K:450K 5K 25K 100K 400K 
5K:45K 25K:225K 100K:900K 

No L_r - T912 with R, = R2 

Special or mixed resistance values are available as custom networks. 
See the custom section at the bottom of this page, 

No Letter - T914 with R, = R2 = R, = R. * (This information appears on the back side of the network) 

Type T912 Type T914 
Ratios Available: 1:1,9:1,10:1 and Custom. Ratios Available: 1:1 and Custom. 

,0~13i4~ r 
.50J±.020 ~ (12,70 ±,51) 

~ 
(31~~ ~;~) --If- i021J\ 

8 PINS ON ,100 (2,54) CENTERS 

Rt R2 nn 
1 2 3 4 DIMENSIONS IN INCHES 

AND (MILLIMETERS) 

Rt R2 Rs R4 nnnn 
12345678 

R, = R2 = R3 = R4 

Custom Model T912 and T914 Precision Resistor Networks 

For applications requiring non-standard 
resistance values, the T912 and T914 custom 
configurations can include these special features: 
• Mixed resistance values with a maximum ratio 

of 250-to-1. (Example: 1.0 Megohm and 4 K) 
• Absolute TC as low as 15 ppm/oC. 
• Ratio TC as low as 2 ppml"C. 
• Custom voltage ratings. 
• Matched resistors of any special value 

between 1 K and 2 Megohms. 
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Spe'cifications: 

Absolute Tolerance: ±Q,1% for all resistors. 

Absolute Temperature Coefficient: ±25 ppml°C 
r!'1ferenced to 25°C, Ll.R taken at O°C and .l0°C, 

Voltage Rating: 30 volts DC or RMS AC 
applied to R1, R2, R3 and R4. 

Power Rating: 0,10 watt applied to R1, R2, R3 
and R4 (not to exceed rated voltage)_ 

Package Power Rating: Type T912, 6.200 watt. 
Type T914, 0.400 watt. 

Storage Temperature: -55°C to +105°C. 

Insulation Resistance Between Isolated Pins: 
Pin 2 to Pin 3, Pin 4 to Pin 5, or Pin 6 to Pin 7, 
1,000 Megohms, minimum. 

Dielectric Strength Between Isolated Pins: 
50 volts RMS AC_ 

RatiO Stability Under Load: Ratio change 
between any two resistors in the network under 
full load for 2,000 hours at 70°C, 0.01 % 
maximum. 

Shelf Stability of Ratio: Six months at shelf 
conditions, 50 ppm maximum. 

Call or write our Applications 
Engineering for performance, 
price and availability of these 

custom resistor networks. 

CORPORATE HEADQUARTERS 
1717 CHICAGO AVENUE 
RIVERSIDE, CALIFORNIA 1}2507 
PHONE: (714) 788-1700 
FAX: (714) 369-1151 ELECTRONICS; INCORPORATED· 

APPLICATIONS ENGINEERING 
APPLIED SCIENCES DIVISION 
17271 NORTH UMPQUA HWY. 

ROSEBURG, OREGON 97470 
PHONE: (503) 496-0700 

FAX: (503) 496-0408 

A·1872 For manufacturers' sales offices, see yellow pages EEM 1991 



4700 RESISTORS 

Type T922 and T924 Low Profile 
Precision Resistor Networks 

4700 

I K 
HIGH PERFORMANCE FILM RESISTORS 

I 

New Low Profile Package with Precision and Ultra-Precision Ratio Performance 

Type T922 and T924 Precision Resistor Networks are constructed with 
Caddock Tetrinox® resistance films to achieve the precise ratio performance 
and stability required by highly accurate amplifier circuits, voltage reference 
circuits and precision bridge circuits. 

• Ratio Tolerance - from ±O.1 % to ±0.01 %. 
• Ratio Temperature Coefficient - 10 ppm/°C or 5 ppm/°C. 
• Absolute Temperature Coefficient - 25 ppm/oC. 
• Ratio Stability of Resistance at Full Load for 2,000 hours - within ±O.01 %. 
• Shelf Life Stability of Ratio for 6 Months - within ±O.005%. 

Both the T922 and the T924 are available in 8 standard resistance values 
between 10 Kohms and 250 Kohm. Caddock's high thru-put manufacturing 
capability assures that prototype and large-volume production quantities are 
available either from stock or within 6 weeks after receipt of order. 

Standard Type T922 and Type T924 Precision Resistor Networks 
In addition to the 8 standard equal value models of the Type T922 and T924, 

the Type T922 can also be ordered with -

• 10:1 Resistance Ratio - for use in amplifier gain-setting. 

• 9:1 Resistance Ratio - for use in voltage reference dividers. 

Ordering Information: T922 - A 10K - 010 - 05 
Model Number ______ T-.-J T T 1 L Rallo Temperature Track (O°C to 70°C): * 
Ratio Code letter: * _ ·10 = 10 ppm/°G ·05 = 5 ppm/°C 

A-T922 with RdbwhereR2= lOR. RatloTolerance:*·100 = 0.1% ·020 = 0.02% 
10K:l00K ·050 = 0.05% ·010 = 0.01% 
20K:200K 
25K:250K Standard Resistance Values: * (R.) 

B· T922 with R" R2 where R2 = 9R. 10K 40K 200K 
10K:90K 20K SDK 250K 
20K:180K 25K lOOK 
25K:225K Special or mixed resistance values are available as custom networks. 

No letter - T922 wtlh R. = A2 See the custom section at the bottom of this page, 

No Letter - T924 with R1 = R2 = Ra = R4 * (This information appears on the back side of the network) 

TypeT922 TypeT924 
Ratios Available: 1:1, 9:1, 10:1 and Custom. Ratios Available: 1:1 and Custom. 

-I .400 ±.020 I-- .09~~41J I--
. 1(10.16±.51) I' . I I 

I--- .800 ±.020 --I .095 (2.41J l-
I (20.S2 ±.51) I MAX. I I 

• (a.38±.51) • (8.38 ±.51) ~T922 900S 330'±.020 ~ 
PIN 1 ~ l"?R I 
(t~~)~ I- (31.~~;~) --Il-iOi~ 

l ~ J .33J±.020 ~ 

~;~i-tt-~ ~ ~ ~ ~ ~+:(?~~.~~t~) --II-(Oi~ 
4 PINS ON .100 (2.54) CENTERS 8 PINS ON .100 (2.54) CENTERS 

R1 R2 

nn 
1 2 3 4 DIMENSIONS IN INCHES 

AND (MILLIMETERS) 

Rt R2 R3 R4 

nnnn 
12345678 

Rl = R2 = Rs = R4 

Custom Model T922 and T924 Low Profile Precision Resistor Networks 

For applications requiring non-standard 
resistance values, the T922 and T924 custom 
configurations can include mixed resistance 
values and custom voltage ratings. 

SALES OFFICE 
CORPORATE HEADQUARTERS 
1717 CHICAGO AVENUE 
RIVERSIDE, CALIFORNIA 92507 
PHONE: (714) 788-1700 
FAX: (714) 369-1151 ELECTRONICS, INCORPORATED 

Specifications: 

Absolute Tolerance: ±0.1 % for all resistors. 

Absolute Temperature Coefficient: ±25 ppmrC 
referenced to 25°C, 6.R taken at O°C and 70°C. 

Voltage Rating: 30 volts DC or RMS AC 
applied to Rl, R2, R3 and R4. 

Power Rating: 75 milliwatts applied to Rl, R2, 
R3 and R4 (not to exceed rated voltage). 

Package Power Rating: Type T922, 0.150 watt. 
Type T924, 0.300 watt. 

Storage Temperature: -55°C to +105°C. 

Insulation Resistance Between Isolated Pins: 
Pin 2 to Pin 3, Pin 4 to Pin 5, or Pin 6 to Pin 7, 
1,000 Megohms, minimum. 

Dielectric Strength Between Isolated Pins: 
50 volts RMS AC. 

Ratio Stability Under Load: Ratio change 
between any two resistors in the network under 
full load for 2,000 hours at 70°C, 0.01 % 
maximum. 

Shelf Stability of Ratio: Six months at shelf 
conditions, 50 ppm maximum. 

Call or write our Applications 
Engineering for performance, 
price and availability of these 

custom resistor networks. 

APPLICATIONS ENGINEERING 
APPLIED SCIENCES DIVISION 
17271 NORTH UMPQUAHWY. 

ROSEBURG, OREGON 97470 
PHONE: (503) 496-0700 

FAX: (503) 496-0408 
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RESISTORS 

Type 1776 Precision Decade 
Resistor Voltage Dividers 

4700 

Input Voltage Dividers for Digital Multimeters and Range-Switching Instruments 

The exceptional performance of this extensive family of 
Type 1776 Precision Decade Resistor Voltage Dividers has 
been achieved through the special 

9M 

900K 

9DK 

9K 

lK 

v" 10 ""VOUT, 

1~ =VOUT3 

1o~~O=VCUT4 

There are now 39 standard models in the expanded 
family of Type 1776 precision resistor networks that include -

• 3, 4 and 5 - decade voltage 
dividers with ratios from 10:1 to 
10,000:1. 

• 1,200 volts continuous ratings 
and overvoltage to 2,000 volts. 

combination of advantages 
provided by Caddock's TetrinoX® 
resistance films. This advanced 
film resistor technology provides 
the performance characteristics 
required by the precision input 
signal circuits of both bench-type 
and laboratory digital instruments. 

In addition to requir.ing less 
board space, these compact 

Schematic for 

Model 1776-C621 

• Many combinations of Ratio and 
Absolute Tolerance, and Ratio 
and Absolute Temperature 
Coefficient. 

precision resistor networks deliver higher performance than 
selected discrete resistor sets and thin-film networks. 

Resistance Values Absolute Ratio Absolute 
Model Voltage Tolerance Tolerance TC 

No. Fig. Rating % % ppmFC 
R, FI2 R. R4 R. 0) 0) 

1776·C61 9Mog 900 K 90K 9K 900 6 1200 0.1 0.1 30 

1776-C611 9Mog 900K 90K 9K 900 6 1200 0.1 O.OS 30 

1776-C6117 9Mog 900K 90K 9K 900 6 1200 0.1 0.02 30 

1776-C62 9Mog 900K 90K 9K 1 K 6 1200 0.1 0.1 30 

1776-C621 9Mog 900 K 90K 9K 1 K 6 1200 0.1 O.OS 30 

1776-C6217 9Mog 900 K 90K 9K 1 K 6 1200 0.1 0.02 30 

1776.(:732 9 Meg 900 K 90K 9K 900 7 1200 0.25 0.25 50 

1776-C73 9Mog 900K 90K 9K 900 7 1200 0.1 0.1 50 

1776.(:742 9 Meg 900K 90K 9K lK 7 1200 0.25 0.25 50 

1776,(:74 9 Meg 900K 90K 9K lK 7 1200 0.1 0.1 50 

1776-232 9Mog 900K 90K 9K 900 3 1200 0.25 0.25 50 

1776-23 9Mog 900K 90K 9K 900 3 1200 0.1 0.1 50 

1776-231 9Mog 900K 90K 9K 900 3 1200 0.1 0.05 50 

1776-242 9Mog 900 K 90K 9K 1 K 3 1200 0.25 0.25 50 

1776-24 9Mog 900 K 9QK 9K 1 K 3 1200 0.25 0.1 50 

1776-241 9Mog 900K 90K 9K 1 K 3 1200 0.25 0.05 50 

1776-10 9 Meg 900K 90K 10K N/A 4 1200 +0, -0.5 0.1 30 

1776-1OS 9Mog 900K 90K 10K N/A 4 1200 +0, -0.5 0.1 30 

1776·Cl0 9 Meg 900K 90K 10K N/A 9 1200 +0, ~O.5 0.1 30 

1776·C1OS 9Mog 900K 90K 10K N/A 9 1200 +0, ~O.5 0.1 30 

1776-1 9 Meg 900K 90K 10K N1A 2 1200 0.25 0.05 30 

1776-14 SMeg 900K 90K 10K N1A 2 1200 0.25 0.1 30 

1776-8 9.9 Mog 90K 10K N/A N1A 1 1200 0.25 0.1 30 

1776-81 9.9 Meg 90K 10K N1A N1A 1 1200 0.25 0.05 30 

1776-9 9.9 Meg 90K 10K N1A N/A 1 1200 0.25 0.1 30 

1776-91 9.9 Meg 90K 10K N/A N1A 1 1200 0.25 0.05 30 

1776-912 9.9 Meg 90K 10K NlA N1A 1 1200 0.25 0.02 30 

1776,(:4 10Mog 1.IIIIM 101.01K 10.01K 1.0001K 8 1200 0.25 0.25 30 

1776-C44 10 Meg 1.1111M 101.01K 10.01K 1.000IK 8 1200 0.1 0.1 30 

1776-C441 10Meg 1.1111M 101.01K 10.01K 1.000IK 8 1200 0.1 0.05 30 

1776.(:4417 10Mog 1.1111M 101.01K 10.01K 1.0001K 8 1200 0.1 0.02 30 

1776-C3 10 Meg 1.1111M 101.01K 10.01K 1.0001K 8 1200 0.5 0.5 50 

1776.(:34 10 Meg 1.1111M 101.01K 10.01K 1.0001K 8 1200 0.25 0.25 50 

1776-C532 900K 90K 9K 900 N1A 5 750 0.25 0.25 25 

1776-C53 900K 90K 9K 900 N/A 5 750 0.1 0.1 25 

1776-C531 900K 90K 9K 900 N/A 5 750 0.1 O.OS 25 

1776-C542 900K 90K 9K 1 K N/A 5 750 0.25 0.25 25 

1776-C54 900K 90K 9K 1 K N/A 5 750 0.1 0.1 25 

1776-C541 900K 90K 9K 1 K N1A 5 750 0.1 O.OS 25 

Page C23 SALES OFFICE 

For complete information on quantity price and delivery, call 
or write our Sales Office. 

Ratio VoltaQe Ratio StabliHy Specifications: 
TC Coefficient % Change In Ratio 

ppmFC of Ratio Load She" Ove ... (Numbers inside circles 
0 

ppm/Volt Life Llle Voltage 
0) CD 0) 0) reference columns in Model No. 

10 0.1 0,01 0.005 0,01 table) 

10 0.1 0,01 0.005 0,01 0) Ratio Tolerance: Maximum 

10 0.1 0.01 0.005 o.ot ratio difference between two 

10 0.1 0,01 0.005 0,01 resistors in the network. (See 

10 0.1 0.01 0.005 0,01 
the specific Figures for the 

Ratio Definition). 
10 0.1 0,01 0.005 0,01 o Ratio Tempel'l!ture Coefficient: 
50 0.5 0.04 0.02 0.04 

Ratio track from O°C to +70°C. 
50 0.5 0.04 0.02 0.04 

0)Voltage Coefficient of Ratio 
50 0.5 0.04 0.02 0.04 (ppm/volt): Rl in series with any 
50 0.5 0.04 0.02 0.04 combination of R2, Rs, R4 and 

50 0.3 0.04 0.02 0.04 Rs, 100 volts to rated voltage. 

50 0.2 0.02 o.ot 0.02 CD Load Life: Ratio stability of 

50 0.2 0.02 0,01 0.02 resistance under full load, rated 

50 0.3 0.04 0.02 0.04 
voltage applied to Rl in series 

with any combination of R2, Rs, 
50 0.2 0.02 0,01 0.02 R4 and Rs. 
50 0.2 0.02 0.01 0.02 

0)Shelf Stability of Ratio: Six 
10 0.02 0,01 0.005 0,01 months at shelf conditions. 

5 0.02 0,01 0.005 0,01 00vervoltage: Maximum voltage 
10 0.02 0,01 0.005 0,01 of 1.67 times rated DC voltage. 

5 0.02 o.ot 0.005 0.01 Volts DC or peak AC applied to 

10 0.02 0,01 0.005 O.ot 
Rl and any combination of R2, 
Rs, R4 and Rs in series with Rl 

10 0.02 0,01 0.005 0,01 
for 10 seconds. 

25 0.2 0.02 O.ot 0.02 
0Voltage Rating: DC or RMS 

25 0.2 0.02 0.01 0.02 AC voltage applied to Rl in 
10 0.02 0.01 O.OOS 0,01 series with any combination of 

10 0.02 0,01 O.OOS 0,01 R2, Rs, R4 and Rs. 

5 0.02 0.Q1 0.005 0.Q1 Storage Temperature: -55°C 

10 0.1 0.01 O.OOS 0.Q1 to +85°C. 

10 0.1 0.Q1 0.005 O.ot 

10 0.1 0.Q1 0.005 0.Q1 

10 0.1 0.01 0.005 O.ot 

50 0.5 0.04 0.02 0.04 

50 0.5 0.04 0.02 0.04 

25 0.4 0.02 0.Q1 0.02 

15 0.3 0.02 0.Q1 0.02 

15 0.3 0.02 0.Q1 0.02 

25 0.4 0.02 0.Q1 0.02 

15 0.3 0.02 o.ot 0.02 

15 0.3 0.02 0.Q1 0.02 

CORPORATE HEADQUARTERS 
1717 CHICAGO AVENUE 
RIVERSIDE, CALIFORNIA 92507 
PHONE: (714) 788-1700 
FAX: (714) 369-1151 ELECTRONICS, INCORPORATED 

APPLICATIONS ENGINEERING 
APPLIED SCIENCES DIVISION 
17271 NORTH UMPQUA HWY. 

ROSEBURG, OREGON 97470 
PHONE: (503) 496-0700 

FAX: (503) 496-0408 

A·1874 For manufacturers' sales offices, see yellow pages EEM 1991 



4700 RESISTORS 

Type 1776 Precision Decade 
Resistor Voltage Dividers 

Figure 1 

RATIO DEFINITION: 
ALL RESISTORS RATIO 
ONE ANOTHER 

Figure 4 

r-- M~ ~~? ----j --j r- 090 

CADDO~ONICS ~I ~f~) 
MODELl77610 8515 ~ 

.700 (17.78) I1-d~ ~LL=(l~±;O~~) 
.800 (20.32) I-- ~' "" ± 

1.000 (25.40) .025 ±.002 
1.100(27.94) (.64±.05)DIA. 

1.300 (33.02) Tinned Copper 

1.400 (35.56) 
1.500 (38.10) 

RATIO DEFINITION: 
ALL RESISTORS RATIO 
ONE ANOTHER 

Figure 7 

RATIO DEFINITION: 
ALL RESISTORS RATIO 
ONE ANOTHER 

SALES OFFICE 

234567 

CORPORATE HEADQUARTERS 
1717 CHICAGO AVENUE 
RIVERSIDE, CALIFORNIA 92507 
PHONE: (714) 788-1700 
FAX: (714) 369-1151 

Figure 2 

r-- (h'~g !~~? ----j --j r- 09O 

CAODO=ONICS T-~ ~~~ 
MODEL 1776-1 8515 (19.05 ±.51) 

PIN1 ~ 
'-.!. 

(21~~1--I~ I=J I I~----C .900 (22.B6) I-- -i .250 ±.OSO 
1.200(30.48) ~ (6.35±1.27) 

1.400 (35.56) ---l .025 ±.C02 

1.500 (38.10) ~~:dO~~~:~ 

RATIO DEFINITION: 
ALL RESISTORS RATIO 
ONE ANOTHER 

Figure 5 

RATIO DEFINITION: 
ALL RESISTORS RATIO 
ONE ANOTHER 

FigureS 

RATIO DEFINITION: 
RATIO 1 R"R2 
RATIO 2 R"R2 
RATIO 3 R"R. 
RATIO 4 R"Rs 

RI A2 A3 R4 

rrrn 

DIMENSIONS IN INCHES AND (MILLIMETERS) 

ELECTRONICS, INCORPORATED 
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Figure 3 

r---- (~O~m~l' -------j --j r- .090 ... ----r-I ~~) 
CADDOCK ELECTRONICS .680 ±.020 
MODEL 1776-23 8515 (17.27±.51) 

1¥===I;lJ;A~:¥l~ 

.BOO (20.32) I--U IU ---1L L(6~~ !;~~) 
1.000(25.40):.) dJ; "" 

1.200 (30.48) .025 ±.002 
1.500 (38.10) (.64 ±.05) CIA. 

1.800 (45.72) Tinned Copper 

R1 R2 R3 R4 As 

RATIO DEFINITION: rTTrn ALL RESISTORS RATIO 
ONE ANOTHER 

Figure 6 

RATIO DEFINITION: Where RT = R, + R2 + R2 + R. + R, 
RATIO 1 (A2 + As + R4 + Rs):Rr A1 A2 R3 A4 Rs 
RATIO 2 (R2+ R.+ R,):Rr ~ 
RATIO 3 (Ru Rs):RT 6 6 6 6 6 6 
RATIO 4 (Rs):Rr 

Figure 9 

PIN 1 

CADDOCK .600 ±.020 
8515 1776-C10 (15.24(51) 

t--- (lo~~~? --r --j r"00 r---_-----;----r-ij ~~) 

(;O~)'-.']' .700 (17.78) I1-d~Ulj~ ~~ .010.002 
.BOO (20.32) I--~ (.26 ±.O5) 

1.000 (25.40) 

1.100(27.94) .(o~~.~) (i~~!1~g) 
1.300 (33.02) .. .. 

1.400 (35.56) 
1.500(38.10) 

Rl R2 A3 R4 
RATIO DEFINITION: 
ALL RESISTORS RATIO 
ONE ANOTHER 

nnnn 
2 3 4 5 6 7 

APPLICATIONS ENGINEERING 
APPLIED SCIENCES DIVISION 
17271 NORTH UMPQUAHWY. 

ROSEBURG, OREGON 97470 
PHONE: (503) 496-0700 

FAX: (503) 496-0408 
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Type 17.87 Current Shunt 
Resistor Networks 

Accurate Current Sensing in Multi-Range Instrumentation 

Type 1787 Current Shunt Resistor Networks utilize 
Caddock's MicronoXSl resistance films and advanced high 
thru-put laser manufacturing capabilities to achieve many 
vital advantages in precision current measuremeRt circuits, 
including laboratory and bench-type digital instrumentation: 

• The thin-profile single-package configuration replaces as 
many as four discrete current shunt resistors. 

• The monolithic construction and standardized lead spacing 
simplify installation. 

• Caddock MicronoX® resistance films provide exceptional 
stability for improved long-term measurement accuracy. 

Twelve standard models in five network arrangements 
provide the specific accuracy and resistance values required 
for a wide range of current measuring instruments and circuits. 

Prototype quantities of most models of the Type 1787 
Current Shunt Resistor Networks are available either from 
stock or within 6 weeks after receipt of order. 

Resistance Values Power Rating 
Model Watts 

No. 
R. RB Rc RD R. RB Rc 

1787-31 999.9Q 99.9Q 9.9Q 0.9Q 0.25 0.25 0.50 

1787-312 999.9Q 99.9Q 9.9Q 0.9Q 0.25 0.25 0.50 

1787-41 1,000Q l00Q 10Q lQ 0.25 0.25 0.50 

1787-412 1,000Q l00Q 10Q lQ 0.25 0.25 0.50 

1787-5 999Q 99Q 9Q N/A 0.25 0.25 0.75 

1787-53 999Q 99Q 9Q N/A 0.25 0.25 0.75 

1787-535 999Q 99Q 9Q N/A 0.25 0.25 0.75 

1787-6 1,000Q 100Q 10Q NlA 0.25 0.25 0.75 

1787-64 1,000Q l00Q 10Q N/A 0.25 0.25 0.75 

1787-645 1,000Q 100Q 10Q N/A 0.25 0.25 0.75 

1787-13 99.9Q 9.9Q 0.9Q N/A 0.25 0.50 1.0 

1787-132 99.9Q 9.9Q 0.9Q N/A 0.25 0.50 1.0 

Max. Power Absolute Maximum Absolute Stability 
Rating Tolerance Absolute ~::i:ta~~:~TJ~ Watts Fig. % TC 

RD Total Pkg. (i) PP$C Load Life Shelf Life 
(1) (i) 

1.0 1.0 1 0.25 80 0.05 0.03 

1.0 1.0 1 0.10 80 0.03 0.02 

1.0 1.0 2 0.25 80 0.05 0.03 

1.0 1.0 2 0.10 80 0.03 0.02 

N/A 0.75 3 0.25 50 0.04 0.02 

N/A 0.75 3 0.10 50 0.02 0.01 

N/A 0.75 3 0.05 50 0.02 0.D1 

N/A 0.75 4 0.25 50 0.04 0.02 

NlA 0.75 4 0.10 50 0.02 0.01 

N/A 0.75 4 0.05 50 0.02 0.01 

N/A 1.0 5 0.25 100 0.05 0.03 

NIA 1.0 5 0.10 100 0.03 0.02 

4700 

(i)Absolute Tolerance: Tolerance of 
RA, Rs, Rc or Ro when measured in 
accordance with proper Figure No. 

CD Absolute Temperature Coefficient: 
Temperature coefficient of RA, Rs, Rc or 
Ro from ooe to +70oe, referenced to 
+25°e. 

(i) Shelf Life: Stability of RA, Rs, Rc or Ro for 
six months at shelf conditions. 

Page C25 
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SALES OFFICE 
CORPORATE HEADQUARTERS 
1717 CHICAGO AVENUE 
RIVERSIDE, CALIFORNIA 92507 
PHONE: (714) 788-1700 
FAX: (714) 369-1151 

(1) Load Life: Stability of RA, Rs, Rc or Ro 
with full power applied individually for 
2,000 hours at +70oe. 

ELECTRONics, INCORPORATED 

For manufacturers' sales Offices, see yellow pages 

Storage Temperature: -55°e to +85°C. 

APPLICATIONS ENGINEERING 
APPLIED SCIENCES DIVISION 
17271 NORTH UMPQUA HWY. 

ROSEBURG, OREGON 97470 
PHONE: (503l496-0700 

FAX: (503 496-0408 
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4700 RESISTORS 

Type 1787 Current Shunt 
Resistor Networks 

Figure 1 - Model Nos. 1787-31 and 1787-312 

r-- 1~9'~~ ~gw -1 -I I- .090 

'1"' _ MAX. 

MOg~~~~~~:m .580 ±.O20 
8408 (14.73 ±.51) 

--~- (.6~2;O~r~~A. 
PIN 1-~ ~ ~ ~ ~~I TInned Copper 

--,--~ I D ~ I_~ (6.35 ±1.27) .400110.(6)--.. _ .. __ ........... 
. 700 (17.78) J *Correcl installation and accurate 

.900 (22.86) .075 ~h~~~~~~~j~~ ~~~~r~~~~kS' 
__ 1.000(25.40) (1.91) ~i~.5(:.~~~)~~~r:~~~the f1 netwo"'. All m,,,",,,men!, m"" 

be made at this point. ... - ....... ,= -~ ~ ,~ '" j 
rT1TC;. -... nh 

1 2 3 4 5 6 Model Nos. 1787-31 and 1787-312 l L l ,hJ ace ooem,lIy!o '"''''",e''' Rc with a customer purchased 0.1 '1 
RA As :r~~n~ii~~~~slstor with Kelvin 

Model Nos. 1787-31 and 1787-312 Measurement Connections 

Resistances Kelvin Connections 

Total Sense Current Current Sense 
"R" Value Lead Lead Lead Lead 

p, C, C, p, 

RA 999.9n Pin 1 Pin 1 Pin 5 * Pin 6 * 

RB 99.9n Pin 1 Pin 2 Pin 5 * Pin 6 
. 

Rc 9.9il Pin 1 Pin 3 Pin 5 * Pin 6 * 

RD 0.9n Pin 1 Pin 4 Pin 5 * Pin 6 * 

Figure 3 - Model Nos. 1787-5, Figure 4 - Model Nos. 1787-6, 
1787-53 and 1787-535 1787-64 and 1787-645 

rI2nm~~-j -j 1-090 r 12f~~ t~~~-j -I I- .090 _I MAX. 
Mg~Ef?~~.5 .580 ±.020 

CADDOCK 
MODEL 1787..(3 .580 ±.020 

8606 (14.73±.51) 8406 (14.73±.51) 

4700 
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HIGH PERFORMANCE FILM RESISTORS 

Figure 2 - Model Nos. 1787-41 and 1787-412 

I- 1~9'~~ !g~f --j -I I- .090 

~ rTl~ CADDOCK 
MODEL 17117-412 .560 ±.O20 

!rJ-_n:=~ ~ .O25±.OO2 
(.64 ±.OS) DIA. 

PIN 1-~ ~ ~ ~ ~ ~ I TInned Copper __ gJ ~[ L, •• ~ 
.400 (10.16) .075 (6.35 ±1.27) 

.70D{17.7B) - J (1.91) 
.900 (22.86) 
1.000 (25.40) 

goes:.! 90n 9n 1.0n 

~l l LR.r·Rc~R~~5 6 

RA 

Model Nos. 1787-41 and 1787-412 Measurement Connections 

Resistances Kelvin Connections 

Total Sense Current Current Sense 
"R" 

Value Lead Lead Lead Lead 
p, C, C, "" 

RA 1 ,000 n Pin 1 Pin 1 Pin 5 Pin 6 

RB 100n Pin 1 Pin 2 Pin 5 Pin 6 

Rc 10n Pin 1 Pin 3 Pin 5 Pin 6 

RD 1n Pin 1 Pin4 Pin 5 Pin 6 

Figure 5 - Model Nos. 1787-13 and 1787-132 

r-I~~~!~W-I -11- 090 
_ MAX. 

CADDOCK 
MODEL 1787-132 1 .580 ±.020 

8525 (14.73±.51) 
..... -.!Illl 
~ .025±.OO2 

(.64 i.OS) DIA. 

-r~r~ 
~ .025±.002 

(.64 ±.05) DIA. 
~1~ ~ .025±.002 

_~ ~ ~ ~~.I ~64±05) DlA PIN 1 ---ij ij ij ~ I Tinned Copper 

.200 15.0B)E.d ~ L __ .250 ±.050 
.400 (10.16) .075 (6.35 ±1.27) 

.700 (17.78) (1.91) 

900n 90n 9n 

rrn 
LRAlRB~RC34 

Resistances 

"R" Total 
Value 

RA 999 n 

RB 99n 

Rc 9n 

SALES OFFICE 
CORPORATE HEADQUARTERS 
1717 CHICAGO AVENUE 
RIVERSIDE, CALIFORNIA 92507 
PHONE: (714) 788-1700 
FAX: (714) 369-1151 

PIN 1 -~ ~ ~ ~ I TInned Copper PIN 1 ___ mned Copper 

.200 15.OB)E.d C-C.25D ±.050 .200 15.0BI8 ~.250±.050 
.400 (10.16) .075 (6.35 ±1.27) .500 (12.70) (6.35 ±1.27) 

.700 (17.78) (1.91) .700 (17.78) *Correcl installa1ion and accurate 

.800(20.32) .100 ~h~~~r;~;i~~e~~r~;t:;~~' 
(2.54) Pins 4 and 5 be shorted withIn 

.100" (2.54 mm) of Ihe body of the 
network. All measurements must 
be made at this point 

900n 9011 10n 90n 9n 0.9n 0.10. rrn rrrr;. -.nh 
L RA l RB ~RC34 L RA l RB ~Rc34 

5 Model Nos. 1787·13 and 1787-132 
are normally 10 be used in series 
with a customer purchased 0.10. 
wlrewound resistor with Kelvin 
terminations. 

Model Nos. 1787-13 and 1787-132 Measurement Connections 

Resistances Resistances Kelvin Connections 

"R" Total Total Sense Current Current Sense 
Value "R" Value Lead Lead Lead Lead 

p, C1 C, "" 
RA 1,000n RA 99.9n Pin 1 Pin 1 Pin 4 * Pin 5 * 

RB lOOn RB 9.9n Pin 1 Pin2 Pin 4 * Pin 5 * 

Rc 10n Rc 0.9n Pin 1 Pin 3 Pin 4 * Pin 5 * 

DIMENSIONS IN INCHES AND (MILLIMETERS) 

ELECTRONICS, INCORPORATED 

APPLICATIONS ENGINEERING 
APPLIED SCIENCES DIVISION 
17271 NORTH UMPQUAHWY. 

ROSEBURG, OREGON 97470 
PHONE: (503) 496-0700 

FAX: (503) 496-0408 
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4700 RESISTORS 4700 

K 
HIGH PERFORMANCE FILM RESISTORS 

Type T1794 Custom Low TC 
Precision SIP Resistor Networks 

Low Absolute TC and Ratio TC in Resistor Networks with Custom Performance 

The exceptional design flexibility provided by the Type T1794 
Custom Low TC Precision SIP Resistor Networks gives each circuit 
designer the freedom to choose the precise combination of 
specifications required to optimize both the performance and the price of 
custom precision and ultra-precision resistor networks. 

For precision analog designs with special circuit requirements, 
Caddock's Type T1794 Custom Low TC Precision SIP Resistor 
Networks are available with performance that includes: 

• Resistance Values: from 500 ohms to as high as 50 Megohms. 

• Absolute Tolerances: ±1.00/0, ±D.50%, ±D.25%, ±D.20%, ±D.10%, 
±D.05% or ±D.025%. 

• Ratio Tolerances: ±1.0%, ±D.50%, ±D.25%, ±D.20%, ±D.t 0%, ±0.05% 
or ±D.025%. 

• Absolute Temperature Coefficient: 50 ppm/oC, 25 ppm/oC 
or 15 ppm/oC from O°C to +70°C. 

• Ratio Temperature Coefficient: 50 ppm/oC, 25 ppm/°C, 
10 ppm/oC or 5 ppm/oC from O°C to + 70°C. 

• Ratio-of-Ratlos: as required, to as close as 0.025%. 

The unique thin-profile, single-in-line edge-
mount package design allows the wide range of 
flexibflity necessary to blend the performance of 
Tetrinox® resistance technology with particular 
circuit specifications to arrive at the final 
network package size, pin spacing and pin 
style. . 

By optimizing both performance and 
configuration, many designers find that these 
precision networks can achieve savings in both 
component costs and insertion costs, as 
compared to discrete precision resistors - even 
in production lot quantities as low as 1,000 
units, 

Applications for the Type T1794 Custom 
Low TC Precision SIP Resistor Networks 
include: 

• Voltage Divider Networks 

• Amplifier Gain-Setting Networks 

• Differential Input Networks 

• Attenuator Networks 

.• Current-to-Voltage Converter Sense 
Networks 

Our high thru-put manufacturing capability is 
now committed to the production of these 
custom preCision resistor networks. Custom 
network deSigns for requirements that range 
from 500 networks per year to 400,000 
networks per year are now in production. 

• 

T1794-411 
• 8903 

• 

IIDBI 
T1794-374 

8921 

IIDBI 
T1794-424 

8832 

Optional Pin Style 

IIDBI 
T1794-401 

• 8826 

Low profile, single-in-line package with one row of right-angle pins. 

Page C27 

A·1878 

SALES OFFICE 
CORPORATE HEADQUARTERS 
1717 CHICAGO AVENUE 
RIVERSIDE, CALIFORNIA 92507 
PHONE: (714) 788-1700 
FAx: (714) 369-1151 ELECTRONICS, INCORPORATED 

Formanufacturers' sales offices, see yellow pages 

APPLICATIONS ENGINEERING 
APPLIED SCIENCES DIVISION 
17271 NORTH UMPQUAHWY. 

ROSEBURG, OREGON 97470 
PHONE: (503) 496-0700 

FAX: (503) 496-0408 

EEM 1991 



4700 RESISTORS 4700 

Type 1789 Custom Low 
Resistance Value Precision 

SIP Resistor Networks 
K 

HIGH PERF.QRMANCE FILM RESISTORS 

Low Resistance Custom Resistor Networks with Values as Low as 0.5 ohm 

The design flexibility achieved by Caddock's advanced resistance film 
technologies is extended to low resistance values in precision resistor 
networks through the application of Caddock's MicronoXSl resistance 
films. 

By applying this technology to the low-profile, single-in-line package 
configuration, the Type 1789 Custom Low Resistance Value Precision 
SIP Resistor Networks are available with a combination of features, 
which include: 

• Resistance Values: from 0.5 ohm to 1 0,000 ohms. 

• Absolute Tolerances: ±1.0%, ±0.50%, ±O.25%, ±0.20%, 
±0.10% or ±O.05%. 

• Ratio Tolerances: ±1.0%, ±0.50%, ±0.25%, ±0.20%, ±O.10% 
or ±0.05%. 

• Absolute Temperature Coefficient: 100 ppml"C, 
80 ppm/oC or 50 ppm/°C from O°C to +70°C. 

• Ratio Temperature Coefficient: 80 ppm/°C, 50 ppm/oC, 
25 ppm/oC or 15 ppm/oC from O°C to +70°C. 

• Power Rating: 100 mW to 2 Watts per resistor. 

Where high accuracy and low resistance 
values must be combined - as in high accuracy 
current measurement circuitry - Kelvin 
terminations can be provided for low resistance 
values to minimize lead resistance errors. 

The optimum design of Type 1789 Custom 
Low Resistance Value Precision SIP Resistor 
Networks is best achieved when the 
performance of MicronoX® resistance film 
technologies is blended with particular circuit 
specifications and the unique thin-profile, 
single-in-line package design to arrive at the 
final network package size, pin spacing and pin 
style. 

• 
IIlIEIII 
1789-56 

8906 

... 
1789-75 

• 8818 

• 
IIlIEIII 
1789-61 

8837 

• 
-.. 
1789-22 

8912 

. .. 
1789-37 

• 8825 

Applications for the Type 1789 Custom Low 
Resistance Value Precision SIP Resistor 
Networks include: 

Lightning Transient Tolerant 

• Current Summing Networks 

• Precision Termination Networks 

• Precision Current Shunts 

• Current Sensing Networks 

• Impedance Matching Networks 

Design Assistance in Developing Custom 
Resistor Networks 

For immediate engineering assistance on the 
custom precision resistor network configuration that can 
best meet your needs, call our Applications Engineering 
and we will be pleased to provide design assistance, 
technical performance information and pricing 
information. 

SALES OFFICE 

Custom Low Resistance Precision Resistor Networks 

Telephone Switch Line Card Applications are requiring line 
sense (line balancing) networks with lower resistance values and 
tighter precision. The performance of these networks include: 

• Resistor pairs with values as low as 40 ohms. 

• Ratio Tolerance of 0.10%, 0.15%, 0.25% or 0.50%. 

• Lightning Transient (Surge) Capability of 1 KV peak (10 !!Sec. 
rise, 1,000 !!Sec. fall to 500 Volts). 

• Designed to handle customer specific power cross requirements. 
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4700 . RESISTORS 4700 

CARBDRUNDUMCI!> NDN-INDUCTIVE PDWER 
RESISTDRS 

Choose Type SP for great A-C power 
handling capability, whether it be at 
power frequency or many megahertz. 

Choose Type A when high resistance is 
required in a high power non-inductive 
resistor. 

Choose Type AS for its ability to absorb 
huge amounts of energy and for its non
inductive property at high voltage. 

STANDARD SIZES 

CHARACTERISTICS 
Maximum Operating Temperature: °C 

Temperature Coefficient: Percent per degree C, 
-55°C to maximum rated temperature 
Voltage Coefficient: Maximum percent per kilovolt per 
inch active length (overall length less termination) 
Short Time Overload: Maximum percent change after 
5 cycles 10 times rated power,S seconds on, 90 seconds off 
Moisture Resistance: Maximum percent change when 
tested per MIL-STD-202 method 103 

·with epoxy Insulation for use in oil 

Type SP TYPe AS Type A 
350 230 230 

150* 
±0.075 -Q.075 -0.20 

1.0 1.0 -
2.0 2.0 -
2.5 2.5 2.5 

(Special sizes are also available: consult factory.) 

TJpe A 

884SP 2.0 
885 SP, AS, & A 2.5 
886 SP, AS, & A 5.0 
887 SP, AS, & A 6.0 
888SP,AS,&A 8.0 
889 SP, AS, &A 12.0 
890SP,AS,&A 18.0 
891 SP 18.0 
892SP 24.0 

SERIES 800 AND 1000 
This general line is available in a wide 
variety of sizes and terminations. They 
retain the non-inductive and heavy load 
characteristics of all Carborundum ce
ramic resistors. These resistors can han
dle up to 1000 watts, 165 KJ and 165 KV 
in resistance values from 1 ohm to 1 
megohm. 

B 

0.50 
0.75 
0.75 
1.00 
1.00 
1.00 
1.00 
2.00 
2.00 

C (SP' AS) C (A) 

0.22 -
0.50 0 
0.50 0 
0.75 0.5 
0.75 0.5 
0.75 0.5 
0.75 0.5 
1.50 -
1.50 -

ELECTRICAL SPECIFICATIONS 

Length 
and 

Diameter Type 

2" X 1/2" 884SP 
21/2" x %" 885SP 

885AS .. 0* 
885A 

5" X %" 886SP 
886AS .. 0* 
886A 

6" xl" 887SP 
887AS .. 0* 
887A 

6" x 11/2" 1026AS .. 0* 
8" xl" 888SP 

888AS .. 0* 
888A 

8" x 11/2" 1028AS .. 0* 
12" X 1" 889SP 

889AS .. 0* 
889A 

12" x 1112" 1032AS .. 0* 
18" X 1" 890SP 

890AS .. 0* 
890A 

18" X 11/2" 1038AS .. 0* 
18" X 2" 891SP 
24" X 2" 892SP 
24" X 11/2" 1044AS .. 0* 

0 

0.25 
0.50 - - ------
0.62 - -
0.50 --------
0.88 
0.88 
0.88 
1.00 

!-o±1,o8 ,j 
Metallize d Ends 

1.00 

Resistance Available Average 
(ohms) Power Peak Peak·' 

@40"C Energy Voltage 
Min. to Max. (watts) (joules) (volts) 

1.0 200 22.5 250 1,000 
1.0 130 45 250 1,000 
6.0 1200 15 2,800 8,000· 

1500 220K 15 750 3,750 
1.0 330 90 500 4,000 

15.0 3300 30 7,000 20,000* 
3900 390K 30 1,500 10,000 

1.0 330 150 1,600 4,000 
12.0 3300 50 13,000 30,000* 

3900 390K 50 6,000 12,000 
5.0 1200 70 37,000 30,000* 
1.0 390 190 2,100 6,000 

15.0 3900 75 16,500 45,000* 
4700 470K 60 7,500 15,000 

6.5 1875 100 46,000 45,000* 
1.0 680 275 3,200 10,000 

25.00 6800 100 27,000 . 75,000* 
8200 680K 90 12,500 25,000 

9.0 2500 150 75,000 75,000* 
1.0 1000 375 4,200 16,000 

40.0 10K 150 43,000 120,000* 
12K 1M 125 20,000 40,000 
15.0 3800 225 119,000 120,000* 

1.0 450 750 15,000 16,000 
1.0 600 1000 17,500 22,000 

20.0 4800 300 164,000 165,000* 

Parts are specified by the four or five char
acter type number (for example 885SP, 
888AS, 890A), the first two digits of the 
resistance, a single digit to indicate the 
power of ten multiplier, and a "J" for ± 5%, 
a "K" for ± 10%, or an "L" for ±20%. 
Where the resistance is less than ten ohms, 
the power of ten multiplier is not used, and 
an "R" replaces the decimal point. Thus 
R50 = 0.50 ohm, 7R5 = 7.5 ohm, 220 = 
22.0 ohm, 152 = 1500 ohm, etc. Standard 
construction for SP resistors is aluminum 
metalization. Type A resistors have nickel 
metalization. *Type AS resistors have silver 
metalization with a dielectric coating. These 
standard features are designated by "OS." 
The AS resistor can also be supplied for oil 
applications with "GO" or "HO" which pro
vide a radial or horizontal tab terminated 
resistor, coated for use in oil. "N" provides a 
no arc terminal with a dielectric coating for 
appl ications req u i ri ng high energy or current 
density performance. Consult Customer 

**Allowable ~akenergylvoltage Will depend on the reSistance value. 

The Carborundum Company 
Electronic Products Division 

Service for additional options and part num
ber detail. A typical part number would be 
886AS501 KO. This represents a type AS 
resistor, 5" long x %" diameter, 500 ± 10% 
ohms, with dielectric coating and silver 
terminations. 

Post Office Box 664, Niagara Falls, NY 14302 ~ 
Telephone 716-278-2521 
Telefax 716~278-6270 
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CARBORUNDUM@ NON-INDUCTIVE POWER 
RESISTORS FOR SPECIAL PROBLEM SOLUTIONS 

Series 102/104/106/1 09AS & 
SP Pencil-type Resistors 

rlV4.min.-1.........---+ - -------+--+ m.min·l 

These 1f4" diameter resistors are avail
able in a variety of lengths. Pencil 
shaped resistors offer unique non-induc
tive and high-voltage properties in a 
compact, easily-wired configuration. 

Type AS for high voltage and energy 
applications. 

Type SP for high AC power handling 
capabi I ities. 

Length 

2" 

4" 

6" 

9" 

#20 A.W.G. T 
g:;pe;'r L O.375" dia. max. 

Resistance 
Available 

(ohms) 
Type No. Min. Max. 

102AS 30 9,000 
102SP 1 700 
104AS 55 18,000 
104SP 2 1,500 
106AS 90 30,000 
106SP 3 2,400 
109AS 150 48,000 
109SP 4 3,800 

Average 
Power :fl400C 

(Wa Is) 

5 
15 
9 

25 
13 
36 
20 
55 .. Allowable peak energylvoltage Will depend on the resistance value . 

TYPE 234 AND 231 Specifications 234SP 234AS 231SP 231AS Characteristics 234SP 
RESISTORS Resistance, Short Time 
Carborund um type 234 and ohms ±5%, Oveload 5% 
231 resistors are a small size ±10%, ±20% 1-330 12-5000 1·1000 25-6250 max. 

non-inductive bulk type re- Peak Voltage 500 2.5kv 375 1.5kv • 10 Cycles of 
sistor (there are no spirals or Volts Volts 1000% rated 

windings), capable of dissipat- Power at 40°C 10 3 2.5 1.5 power 

ing a full 10 watts of power Watts Watts Watts Watts • 5 sec. on, 
(Type SP) or absorbing 275 Derate Linearly 90 sec. off 

Joules of energy (Type AS). to 0 Watts at 350°C 230°C 350°C 230°C life test 

234-1f4" x I" Max operati ng 1000hr rated 5% 
temperature 350°C 230°C 350°C 230°C power max. 

f-- Silver 
Metallization 
112" max. 

Peak 
.Energy 
(joules) 

600 
50 

1,200 
95 

1,900 
155 

3,000 
250 

234AS 231SP 

1% 3.5% 
max. max. 

5% 5% 
max. max. 

Peak~ 
Voltage 
(volts) 

3,000 
1,000 
9,000 
3,600 

15,000 
5,000 

25,000 
8,800 

231AS 

1% 
max. 

5% 
max. 

231-%l'x%" Peak Energy 30 275 15 75 Temperature ±0.075%. -0.075% ±0.075% -0.075% 

Termination and Mounting 
Electrical connection to the resistive 
bodies of resistors is. made by flame
sprayed metal end bands. The standard 
metal is aluminum for type SP, nickel or 
silver for types AS and A. Special ter
minations of brass or copper overspray 
or tinned ends are readily available spe
cials. Add "B," "C," or "T" respectively 
to the part number to designate these 
special terminations. 
In most cases, connections to the resis
tors may be made by stock clips such as 
these: 

TYPE AS EPOXY COATED STYLE 

Joules Joules 

CLIPS DIMENSIONS 
Stock No. Size Holes 

35370 112" 1 
35267 %" 1 
35268 1" 2 
35371 1!f2" 2 
35269 2" 2 

Matenal: Beryllium Copper 
Finish: Electro Tin Plate 

Carborundum Type AS High-Energy Ceramic Resistors are 
available with an epoxy coating which protects the resistors 
body from contaminants. It is especially useful where the 
resistor is employed in an application where it is not protected 
from a dirty ambient atmosphere or where it is immersed in a 
cooling or dielectric fluid. Energy level in oil should not ex
ceed 300 joules/cc. 

The overall length, L, of the coated resistor is approximately 
0.25" longer than the uncoated part; the diameter, 0, is ap
proximately 0.30" greater. Coated resistors are also available 
with an axial mounted tab. 

The Carborundum Company 
Electronic Products Division 
Post Office Box 664, Niagara Falls, NY 14302 
Telephone 716-278-2521 
Telefax 716-278-6270 

Joules Joules 

A B 

0.620 0.090 
0.940 0.155 
1.230 0.170 
1.650 0.100 
2.375 0.544 

Coefficient 1°C 1°C 1°C 1°C 

C 0 E F T V w 
0.560 0.500 0.093 0.020 0.188 0.375 
0.830 0.750 0.144 0.020 0.312 0.625 
1.070 1.000 0.128 0.024 0.156 0.625 
1.650 1.500 0.925 0.103 0.032 0.250 0.500 
1.080 2.000 0.375 0.125 0.043 0.375 0.750 

--_. ----1---+---... 

0.156 dia. (2) 

~ CARBDRUNDUM 
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4700 RESISTORS 

The Colber Corporation 
26 Buffington Street 
Irvington, NJ 07111 
18lephone: 201-371-9500 
1WX: 710-995-4416 
Fax #: 201-371-()318 
To Place an Order Call: 
s00-221"o647 

Wire Wound: Axial Lead - Type AL ~ ~~~ Wire Wound Radial Terminals (Flagl - Type AW 
MIst ._IIiCllllhlndvllor ,. power .jsipallil ..... ry ~ • SlHdlllllllclnllllc 1l1li .18 iId.", 1Ir.1.1I 
filii .. : ~ fIIIu ... : 
o High quality alloy resistance wire with silicone impregnated, 0 Variety of terminal materials and styles 

interwoven fiberglass core 0 High quality alloy resistance wire with silicone impregnated, 
o Variety of core diameters and lengths interwoven fiberglass core 
o Variety of temperature coefficients 0 Variety of temperature coefficients available 
o Available coated with proprietary silicone insulation 0 Variety of core diameters & lengths 
o Tape & reel packaging to customer specification 0 Available coated or uncoated 
o U.S. made 0 U.S. made 
SpnlliclllDns: S,aciIiaIi •• : 
o Resistance range: .02 ohm min. to 13k (depending on core length) 0 Resistance range: to customer specifications 
o Tolerance: ±10% standard; down to ±2% available 0 Tolerance: ±10% standard, ±5% also available 
o Temperature coefficient: to 200 PPM (consult factory) 0 Temperature coefficients: to 300 PPM, consult factory 
o Power rating: '14;4, 5, or 6 watts per inch available' 0 Power rating: 4, 5, 6 watts per Inch available 
o Terminals: oxygen-free, tinned copper leads: .032"-.040", lead 0 Termi,nals: brass, tinned brass, or tinned steel, silicone base or 

lengths up to 3"; 10 lb. minimum pull strength, formed leads epoxy coating available, resistance value stamped on terminal 
available to customer specification (Note: Performance same as Type AL.) 

I'IrfInIIICI: M •• nII.: ,..".11 Rial VI. I.I1II &1m StIMmI ulllig.ration 

650 
600 
550 

? 500 

i 450 
400 

e 350 

! 300 
& 250 

~ 200 
150 
100 
'50 

0 2 3 4 5 6 

.!:!.E~~ 
Rating 

HI-Wattage 

7 8 9 

-rmT" .475 ,110 

~ 

OPTIONAL 
TERMINAL ru ,640 4,-
l' 

Long terminal with bend 

4700 

Power - Watts/Inch between mounting centers) Pri.hIII, circuit lIr.ia • Quick 'isc8nlllCt l8I'IIi.1I 

130 
120 
110 

? 100 
e 90 
~ 80 
lIi 70 ... 
E 60 
~ 50 1: 
~ 40 

E 30 
0( 20 

10 

0 

A·1882 

50 100 150 200 250 300 350 400 450 

% Ral!Kl Power 

. 350 

.290 .110 

-----±-w.-t--.m I ~ ~,,,,,, 
.18l 

,150~ 
~1~ .018 

-...jf.- or 
.020 

u~ 
--1 1--.030 

SHORTER & LONGER 
TERMINALS AVAILABLE 

Colber also produces a high quality heater rope Ideal for 
electrical appliances, blankets, etc. 

For,co.pleta spacilicatiolS, ItSI data and prints. call .or our catalogue, 

For manufacturers' sales offices, see yellow pages EEM 1991 



4700 RESISTORS 

Wirawound Resistors: Commercial Power - Type CW I RU 
Ellctnlilc ....... tI. 1_1Iry all_1'd aIDs 
filii .. : 
D Economical, reliable resltors from 2 to 50 watts 
D High quality, fireproof ceramic case and inorganic fill 
D Custom inorganic encapsulant provides high thermal conductivity 
D High quality alloy resistance wire on silicone coated and 

impregnated, interwoven, fiberglass core 
D Brackets and standoffs available 
D Fusistor styles available 
D Formed leads to customer specification 
DU.S. made 

ALSO AVAll.A8LE: MoIIII,. 1ISisIIII, fireproof ceramic case and 
heat-treated, inorganic encapsulant with alii ...... 

SpIcIftCIIinI: 
D Resistance range: .OOS ohm min. to 13k (depending on core length) 
D Tolerance: ±10% standard, down to ±2% also available 
D Temperature coefficients: to 200 PPM, consult factory 
D Power rating: 2-50 watts 
D Terminals: brass, tinned brass, or tinned steel; axial 

lead or radial leads 
PIrfa,...: T_,._,. II1II n. lIIII CIrvI 

r---~----.-----.----'-----r~~20W 

~---+----~----+---~~~~~~~g: 

100 

l 80 

I 60 

J 40 

20 

o 

20 40 60 80 100 120 
Rated Power (%) 

........ 
i'-:::::: ............ 

21 

l/ 
l ~ ........ ........ 3W, 5W, 7W, lOW 
~ - ~nW21i ~ ~ 

Max. Recommendec ~ ~ I--Amb. Operating 
Temp.: 150°C .... ~ 

25 40 85 100 150 200 250 
Ambient Temperature (OC) 

8W 
5W7W 
3W 

2W 

The Colber Corporation 
26 Buffington Street 
Irvington, NJ 07111 
Telephone: 201-371-9500 
TWX: 710-995-4416 
Fax #: 201-371-0318 
To Place an Order Call: 
800-221-0647 

Vertical Mounted Resistors 
Designed lor minimum space on PC boards al various wattage 
Features: 
o Economical, reliable resistors in 3, 5 and 10 watts 
o High quality, fireproof ceramic case and inorganic fill 
o High quality alloy resistance wire on silicone coated and 

impregnated, interwoven, fiberglass core 
o U.S. made 
o Leads trimmed to customer specifications 
o Variety of termperature coefficients 
o Leads: oxygen-free, tinned copper: .030"-.040" 

ALSO AVAIlABLE: Moilll,. FlSIsllIIt, fireproof ceramic case and 
heat-treated, inorganic encapsulant with ailleo. II1II. 

Speclflatia.: 
o Resistance range: .02 ohm min. to 13k (depending on core length) 
o Tolerance: ±10% standard, down to +2% also available 
o Temperature coefficients: to 200 PPM-;-consult factory 
o Power rating: 3, 5 & 10 watts 

A B C 
3W .475 .315 1.000 
5W .500 .350 1.000 

10W .630 .480 1.375 

HEATER ROPE 
Colber produces a high quality heater rope in continuous lengths 
for use in electrical appliances, blankets, heating pads, pipe 
wraps, etc. 

FDr camplat. S.ficaUDIS. last data Ind ,rlnts. call for .r catalogll. 

4700 
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CTS®CDRPDRATIDN 
RESISTOR NETWORK DIVISION 

SPEC.IFICATIONS 
*Resistance Range: Standard 22 ohm to 1.0 Megohm 
*Resistance Tolerance: Standard ±2% 

Special 0.5% or 0.5 ohm (whichever greater) 
*Max. Operating Coltage. 50V not to exceed rated power 
*Temp. Coefficient: ± 100 PPM typical 
*Operating Temp. Range: -55°C to + 125°C 
Storage Temp. Range: - 55°C to + 12°C 
Dieiectric Strength. 100V 

*Power Rating. Total network power 
Serie.766 

8 Pin I 14 Pin 16 Pin 

I @70oC 0.6w I 1.0w 1.2w 

I @25OC 0.9w I 1.6w 1.8w 

Series 767 
I 14 Pin I 16 Pin 

I 1.3w I 1.5w 

I 2.OW I 2.3w 

* Custom networks can usually be designed to exceed resistance range, 
individual resistor power, maximum operating temperature and max· 
imum operating voltage standard. TCR may be affected by some cus· 
tom network requirements. -

Environmental Performance Specifications 
Mil. Std. 

Max. 202 
Test 'III 6. R Method 

Thermal Series 766 O.S% 107 
Cycling Series 767 0.25% 
Short Series 766 O.S% -Time Series 767 0.2S% Overload 
Moisture Resistance O.S% 106 

High Temp. Exposure 1.0% -
Load Life· 1.0% -
Resistance to .2S% -
Solder Heat 
Mechanical Shock .2S% 213 

Vibration .2S% 204 

Terminal Strength .2S% -
Low Temp. Storage .2S% -
Low Temp. Operation .25% -
Resistance to Solvents 215 

Solderability 208 

• Trademark of 3M Company 

STANDARD PART NUMBER 

766 14 1 R 

S-:::s No. PinsJ Circ!it 
Designation 

Examples: 

Test Test 
Condo Description 

B 5 cycles, -6SoC 
to +12SoC 

- 2'12 x rated voltage, 
5 sec. (100V max.) 

- 240 hours, .1 rated 
load, -10°C to 
+6SoC, 90% RH 

- 240 hours, no load 
@ 12SOC 

- 1000 hours @ 70"C, 
rated load 

- 30 sec. @ 219°C, 
Flourinert* 

I SOOg 1 msec., 3 
shocks ea. plane 

0 20g 10·2000 Hz, 4 
hoursl plane 

- 2.0 pound pull, 30 
sec., two 4So bends 

- 24 hours @ -6SoC, 
no load 

- 1 hour ~ -65°C, 
full loa 

- Isopropyl alcohol, 
1·1·1 Trichloroethane, 
Freon TMC - RMA flux, 230oC, 
sec. dip, 9S% 
coverage 

10K 
--r 

Resistance 
Value 

T 

I Packaging 

766-163 R lOOK 16 pin, 8 resistors, lOOK ::!;:2% 

766-141 R 10K 14 pin, 13 resistors, 10K ±2% 

766-165R 220/330 16 pin, 28 resistors, 

RI = 220 ohms ±2%, R2 = 330 ohms ±2% 

T - Tape & Reel 
Series 766, 8 pins-12mm wide 
Series 766, 14 & 16 pins-16mm wide 
Series 767, 14 & 16 pins-24mm wide 

S - Slide Pack All slide packs are 20" length 

ORDERING INFORMATION: Place orders using following address: 

SERIES 766 

-DIRECTION 
OF FEED +.05 

11 .20 - .025 
.OOS +.002 *=1 -.001 

.S9 ±.38 
.035 ±.015 

00 _8° 

LEADED SURFACE 
MOUNT RESISTOR 

NETWORKS 

NO. 
PINS "An DIM. 

S 19~ '~~4 

NOTE: 16 PIN ILLUSTRATED 

~mm 
~ inch DIMENSIONS 

X~ ~J'f~Q~II~m~~NS 
NOTES: 
1. LEADS TO BE FORMED TO 

:'::2 PLANARITY. 

1.55 ±.20 
.061'±.OOS ~ 1r·o~~TYp· 

l~~~~~lg~ f£~T~~~F~-:I-, _+, _-+,-I,H-, -1-1, :::t 

.43 ,±.05 ~~ ~IS ~ ±.OS 

t 

+ 
.017 ·±.OO~ .007 ±.003 

1.27 

SEATING PLANE 
NOTE #1 

. :050.TYP. 

SERIES 767 
NO. 

PINS "A" DIM. rt-:-81 i~::' DIMENSIONS 

14 
9.91 

.390 

11.IS 
16 

DIRECTION . 440 

+.25 
-.13 
+.010 
-.005 
+.25 
-.13 
+.010 
-.005 

NOTES: 

mm & inch DIMENSIONS 
ARE NOT EQU IVALENT 

1. LEADS TO BE FORMED TO 

:':;21 PLANARITY . 
OF FEED +.05 r- .20 -.025 

.OOS +.002 
NOTE: 16 PIN ILLUSTRATED 

1===1 -.001 

.S9 ±.38 
.. 035 ±.015 

0°_8° 

INSULATION COATING 
APPLIED ON TWO SURFACES 1\ 

2.16 
.OS5.L.---I-

STANDARD CIRCUITS 

16 
ARRAAAA 

RAARARRR 

-1 Circuit 
Maximum Resistor Power' 

Series 766 Series 767 
.12w .1Sw 
.08w .1 w 

[:IRW!I 

-..l t- 1.25 . TYP. MAX. 
I I .. 049 -:76 ±.13 
. f±:D03~5 

'6 

A A 

-3 Circuit 
Maximum Resistor Power' 

Series 766 Series 767 
.16w .2w 
.24w .3w 

-5 Circuit 
Maximum Resistor Power' 

Series 766 Series 767 
@ 70°C .08 w .1 w 
@ 2SoC .12 w ,15 w 

NOTE: 16 pin illustrated .• Not to exceed maximum network power. 

RESISTOR NETWORK DIVISION,406 Parr Road, Berne, IN 46711 • (219) 589·8220 • FAX (219) 589·3243 

A·1884 For manufacturers' sales offices, see yellow pages EEM 1991 



4700 RESISTORS 

CTS®CDRPDRATIDN* , 
RESISTOR NETWORK DIVISION 

750 SERIES SINGLE-IN-LINE 
SOLID CERAMIC CERMET 

RESISTOR NETWORKS 

ELECTRICAL SPECIFICATIONS 
Temperature Range: 

-SSOCto +12S0C(operating) 

Resistance Range: 
Standard - 330 thru 1 Mego 
Special- below 330 and above 
1 Mego 

Resistance Tolerance: 
Standard ±2% 
Special ±O.S% or O.So (whichever 
is greater) 

Matching: (2 like resistors) 
SOO to 100 Ko - O.S% or 0.50 
(whichever is greater) 
100 Ko to Soo Ko-1% 
SOD Ko to 3 Megfl- 2.S% 

Ratio Matching: 
SOoto 1000- ±l% 
1000 to 100 Ko-±O.S% 
100 Ko to I Megfl- ±2% 
Note: Multiple matches available 
upon engineering approval 

Temperature Coefficient*: 
Standard ±3oo PPM/oC 
Special ±100 PPM/oC 
Tracking available to SO PPM/oC 
with same formulation on same side 
of substrate 

Max. Operating Voltage*: 
100V not to exceed rated power 

Dielectric Strength: 
200V 

MECHANICAL SPECIFICATIONS 
Substrate Material: 

Alumina 

Resistor Material: 
Cermet - thick film 

Insulation Coating: 
Organic - epoxy phenolic 

Lead Material: 
Solder coated copper alloy 

Solder: 
60/40 tin/lead 

770 SERIES SINGLE-IN-LINE 
CONFORMAL COATED CERMET 

RESISTOR NETWORKS 

ELECTRICAL AND MECHANICAL 
SPECIFICATIONS 

Resistance Range: Standard 330 to 
1.0 Megfl 

Resistance Tolerance: Standard: ±2% 
Special: ±I% or 
O.So (whichever is 
greater) 

Maximum Operating Series 770: SOV 
Voltage: not to exceed rated 

power 

Temperature 
Coefficient: 

. Temp. Range: 

Series 771: 100V 
not to exceed rated 
power 

±IOO PPM 330 to 
220Ko 
± 17S PPM above 
220 Ko to 1.0 Megfl 
@ - S5° to + 12SoC 

-SSo to +12SoC 
(operating) 

Storage Temp. Range: -SSo to + 12SoC 

Dielectric Strength: lOOV 

Lead Material: Solder coated 
copper alloy 

ORDERING INFORMATION: Place orders using following address: 

4700 

760 SERIES DUAL-IN-LINE 
SOLID CERAMIC CERMET 

RESISTOR NETWORKS 

ELECTRICAL SPECIFICATIONS 
Temperature Range: 

-SsoC to + 12SoC (operating) 

Resistance Range: 
Standard - 220 through I Mego 
Special-Below220andabove 1 Megfl 

Resistance Tolerance: 
Standard - ±2% 
Special - ±O.S% or 1/20 (whichever is 

greater) 

Resistance Matching: 
(2 I ike resistors) 

SOO to 100 Ko - O.S% or O.So which
ever is greater) 

100 Ko to SOO Ko - 1% 
SOO Ko to 3 Megfl- 2.S% 

Ratio Matching: 
SOOtolOOO-±l% 
1000 to lOOK - ±O.S% 
lOOK to I Meg - ±2% 
Multiple ratio mRtching available 

upon engi neeri ng approva I 

Temperature Coefficient: 
Standard - ±300 PPM/oC 
Special- ± 100 PPM/oC 
Tracking- Available to SO PPM/oC 

with same formulation and on same 
side of substrate 

Maximum Operating Voltage*: 
100V not to exceed rated power 

Dielectric Strength: 
200V 

MECHANICAL SPECIFICATIONS 
Substrate Material: Alumina 

Resistor Material: Cermet - thick film 

Insulation Coating: Organic - epoxy 
phenolic 

Lead Material: Solder coated copper 
alloy 

Solder: 60/40 tin/lead 

RESISTOR NETWORK DIVISION, 406 Parr Road, Berne, IN 46711 • (219) 589-8220 • FAX (219) 589-3243 
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4700 RESISTORS 4700 
A COMPANY OF 

MIL·R-83401 THICK FILM RESISTOR NETWORKS 

• Designed to withstand thermal stress 
from - 65° to + 125°C. 

• Qualified to military specification M83401. 

• Designed for automatic insertions. 

• Conforms to IC package configurations. 

• High temperature solder joints. 

• Solderable leads. 

SPECIFICATIONS 

01 = 14 Pin DIP 

SCHEMATIC "A" 

JHHW Pin No. • I- 14 PIN -l I 
L 16P1N_ 

02 = 16 Pin DIP 

SCHEMATIC "B" 

~~.Jlmm 
1_16P1N-!J 

~ 14,16 PIN DIP 
~PlNlfN)ENT g.3IlD • .CI10 F &16'.000 I 

.2ID*.cG5 .14511.030 I I 
'1._ _ ,- Lead L.englh 

.170t.0I0 .L ~ 

-I/tro.t ....... 0lI01 1 . ! J JLU-----r .'35:, :gl~ 
.010'.002 J I I D21I'.002 

.000 •. 0lI0 r looo • .1lO6 

..00'.1lO6 NOIMCCUMUlAT1VE..I ~ 

04 = 6 Pin Standard Profile SIP 07 = 6 Pin Low Profile SIP 

05 = 8 Pin Standard Profile SIP 08 = 8 Pin Low Profile SIP 

06 = 10 Pin Standard Profile SIP 09 = 10 Pin Low Profile SIP 
Resistance Range: 10.0 to 1 megohm, standard 

Resistance 
SCHEMATIC "C" SCHEMATIC"G" 

Tolerances: F = ±1%,G = ±2%, 
.. = ±5% 
(Tighter tolerances 
available) 

Operating 
Temperature Range: -65°C to +125°C 

100% Burned In: Military type 

Temperature 
Coefficient: 

Leads: 
Insulation 

M = ±300 PPM/DC 
K = ±100 PPM/DC 
Over the temperature range 
-65°C to +125°C 
Solderable 

Resistance: 10,000 megohms minimum 

HOW TO ORDER 
MIL-R-83401 
M8¥01 02 M 1003 F B 

T"T -r-T T 

<D ®® @®@ 
<D Basic MIL # 
® 01 =14 pin DIP 04 = 6 pin std. profile SIP 

02 = 16 pin DIP 05 = 8 pin std. profile SIP 
06 = 10 pin std. profile SIP 07 = 6 pin low profile SIP 
08 = 8 Pin low profile SIP 

t:;\ 09 = 10 pin low profile SIP 
~ TC, M = ± 300p~m/oC 

K = ± 100ppml C G> R Value: First 3 digits significant. 
Last digit = number of zeros. 
Letter ''An represents decimal point 
for values less than 100 Ohms 
1003 = 100,000 Ohms 
37RO = 37 Ohms 

@ Resistance Tolerance: F = ± 1%, 
G=±2%,J=±5% 

@ Schematic - A, B, C or G 

Pi~Il!1!!1111 Ng. ~6~:~ I {ill~ ~1O·PlN=---.J 
• Low profile on Iy • Low prolile only 

6,8,10 PIN 6,8,10 PIN 
STANDARD PROFILE LOW PROFILE 

........ :::;---l 
l r ... · .000110.001 LJ I 

~• ~~: I -'-~~).-
~I-L """" 

'-moil _ -I l00t.ClO5NC»MCCUM1A.AT1 

l r·083~·~INDENT n .018'.003 ,'1------1 

T .13511.010 U l: u 
JL ....... 01oJr-1 

.010 II .002 -i i-.100:t. ,CII6NON-ACCUMULATIVE 

HOW TO ORDER 
Techno Part No. 
16 D M. F B 

<D®®@@@ 
<D 16=#pins 
® D=DIP 

S = Std. Profile SIP 
L = Low Profile SIP 

@@ Same as MIL 

TYPICAL SPECIAL 

CUSTOM CAPABILITIES 
TECHNO ttas the capability of producing a 
nearly unlimited variety of custom schematics 
utilizing either single- or double-slded printing. 
We package in all of the standard sized molded 
DIP and SIP configurations, conformal coated 
SIP's, or will produce custom substrate configu
rations with or without leads. 
GENERAL SPECIFICATIONS AVAILABLE 
Resistance Range: 3 ohms to 5 Megohms 
Tolerance: ±1 % standard with tighter available 
TC:±50 PPM/DC standard with tighter available 
TCR Tracking: ±50 PPM/DC or tighter 
Terminations Available: Gold, Palladium, Silver. 

Platinum Silver, or Platinum/Palladium Silver 
Complete Military Screening and Power 

Conditioning Capabilities 
TECHNO will.design from customer schematics 
and welcomes the opportunity to work with 
customer engineers during the initial design 
phase. 

CONTACT: TECHNO DIVISION 
DALE ELECTRONICS,INC. 

7803 Lemona Avenue, Van Nuys, CA 91405-1139· Phone (818) 781-1642 

A·1886 For manufacturers' sales offices, see yellow pages EEM 1991 



4700 RESISTORS 

SINGLE-iN-LINE, Coated 
THICK FILM RESISTOR NETWORKS 

MODELCSC 
SPECIFICATIONS 

Choice of .195" 14.95] "A" 
and .250" [6.35] "B" 
maximum seated heights. 

4700 

Resistance Range: 100 to 3.3 Meg. 

Resistance Tolerance: 
DIMENSIONAL AND TERMINAL 
CONFIGURATIONS [Numbers in brackets indicate millimeters] 

01 and 03 schematic: ±2% standard. ±1%, ±5%, 
±10% and ±20% available. 
05 schematic: ±20k standard. ±5% available 

Resistance Temperatura CoeffIcient: 
±100 PPMI"C (-55°C to + 125°C) typical 

Terminals: Copper alloy, tin-lead plated 

Body: High alumina. Resistors epoxy coated 

flT·ll 
1 2 3 n-1 n 

nn···n 
1 2 3 4 

"-, 

at 
SCHEMATIC 

(Available in 4, 5, 6, 7, B, 9, 10, 
11 or 12* pin package) 

03 
SCHEMATIC 

(Available in 4, 6, B, 10 or 12* 
pin package) 

os 
SCHEMATIC 

(Available in 4, 5, 6, 7, B, 9, 10, 
11 or 12* pin package) 

SCHEMATICS 

01,03,05 

01,05 

01,03,05 

01,05 

01,03,05 

01,05 

01,03,05 

01,05 

01,03,05 

TYPE A(Mu.) 

CSC04 .390 [ 9.91] 

CSC05 .490 [12.45] 

CSC06 .590 [14.99] 

CSC07 .690 [17.53] 

CSCOB .790 [20.07] 

CSC09 .B90 [22.61] 

CSC10 .990 [25.15] 

CSC11 1.090 [27.69] 

CSC12 1.190 [30.23] 

B 

.300 [ 7.62] 

.400 [10.16] 

.500 [12.70] 

.600 [15.24] 

.700 [17.7B] 

.BOO [20.32] 

.900 [22.86] 

1.000 [25.40] 

1.100 [27.94] 

C(Max.) 

"A" Profile = 
.195 [4.95] 

"B" Profile = 
.250 [6.35] 

·"8" profile only Contact factory for stock values. 

SINGLE-IN-LINE, Molded 
THICK FILM RESISTOR NETWORKS 

MODELMSP 
SPECIFICATIONS 
ELECTRICAL 
Resistance Range: 100 to 3.3 Megohms 

Resistance Tolerance: 01 and 03 schematic: ±2% standard. 
±1%, ±5%, ±10% and ±20% available. 
05 schematic: ±2% standard. ±5% available. 

Temperature Coefficient: ±100 PPMI"C 
(-55°C to + 125°C) typical 

Terminals: Copper alloy, tin-lead plated 

DIMENSIONAL AND TERMINAL 
CONFIGURATIONS [Numbers in brackets indicate millimeters] 

TYPE A (Max.) Be. D 

MSP06 .590 [14.99] .500 [12.70] 5 .195" [4.95] for MSPXXA 

__ M_S,-P_0_8 __ ._790--=-[20_.0_7]"--_.7_0_0.::...[1_7_.78--=]'---_7_ .350" [8.89] for MSPXXC 

MSP10 .990 [25.15] .900 [22.86] 9 

01 SCHEMATIC 03 SCHEMATIC 

nT·ll 
2 3 n-l n 

n n···n 
2 3 4 

MSPXXC, .350" [8.B9] 
above board 

MSPXXA, .195" [4.95] 
aboveboard 

--I r [20:] Max. 

9 
---JI-- _012 ± .003 

[.30 ± .076] 

Contact factory for stock values. 

os SCHEMATIC 

2 3 n-l 

CONTACT: DALE ELECTRONICS, INC., 2300 Riverside Blvd., Norfolk, NE 68701-2242· Phone (402) 371-0080 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1887 



4700 RESISTORS 

DUAL-IN-LINE, Molded 
THICK FILM RESISTOR NETWORKS 

MODELS MDPi4, MDPi6 and MDPi8 
01, 03, 05 Schematic 
SPECIFICATIONS 

ELECTRICAL 

STANDAI;ID SCHEMATICS 

Resistance Range: 100 to 3.3 Megohms 

Resistance Tolerance: 01 and 03 schematic: ± 2% standard. 
±1%, ±5%, ±10% and ±20% available. 
05 schematic: ±2% standard, ±1% and ±5% available. 

Resistance Temperature Coefficient: ±100 PPM/oC 
(-55°C to +125°C) standard 

Terminals: Copper alloy, tin-lead plated 

Body: Molded epoxy 

jHHHB 
~n No. 1 ~ ::::: =:Ljl F .... t.03~ 

DIMENSIONS AND TERMINAL 
CONFIGURATIONS 
[Numbers in brackets indicate millimeters] 

~~:::::::~ 
Pin #1 

.310 ± .010 
[7.87 + .254] -

.250 ± .005 

TYPE A B C 

MDP14 .75(J' [19.05] .600" [15.24] 6 

MDP16 .650" [21.59] .70f!' [17.78] 7 

MDP18 .950" [24.13] .BOf!' [20.32] 8 
.075 ± .015 

[1.90 ± .381] 

. 050 ± .005 
[1.27 ± .127] 

[6.35 ± .127 

- .010 + 
-- [.254+ 
--~11 

/-.290 Min." \ 
.320 Nom . 
. 360 Max. 
[7.37 Min . 
8.13 Nom. 
9.14 Max.] 

.005 

.002 

.127] 

.051] 

SURFACE MOUNTED, SMALL OUTLINE MOLDED DIP 
THICK FILM RESISTOR NETWORKS 

MODELS SOMC·i4 and SOMC·i6 
01, 03, 05 Schematic 
SPECIFICATIONS 

ELECTRICAL 
Resistance Range: 100 to 1 Megohms 

Resistance Tolerance: 
01 and 03 schematic: ±2% standard. Lead..;7'" ~ jj 
±1%, ±5%, ±10% and ±20% available. ~SOMC·'''' 
05 schematic: ±2% standard. ±5% available.sollco ..... ----lead NO.1 

Resistance Temperature Coefficient: 
±100 PPMfOC (-55°C to + 125°C) typical 

Terminals: Copper alloy, 60/40 solder 
dipped terminal 

[.254] C±'O"l 
[

.050 j; .010 Non·AccI.m 
{1.27± .2541 

1 r- .0'. 
I I I [.457JTyp. I 

Body: Molded epoxy 

DIMENSIONAL AND 
TERMINAL CONFIGURATIONS 
[Numbers in brackets indicate millimeters] 

TYPE A B c 
14 .39f1' [ 9.906] .35(J' [ 8.89] .300" [7.62] 

16 .440" [11.176] .400" [10.16] .350" [8.89] 

aoMC-t401 

CONTACT: DALE ELECTRONICS, INC., 2300 Riverside Blvd., Norfolk, NE 68701-2242· Phone (402) 371-0080 

A·1888 For manufacturers' sales offices, see yellow pages EEM 1991 



4700 RESISTORS 4700 

~ ':~~~T~L~YR:S~~~W~~ORKS 
MIL-R-83401, STYLE RZ 
SPECIFICATIONS (Applicable to all styles) 

ELECTRICAL 

APPROVED SCHEMATIC 
ALTERNATIVES 

Resistance Range: 10n to 1 Megohm 

Resistance Tolerances: ±1%, ±2%, ±5% 

NOTE: Mil..Qualified OS schematics 
"H" and "J" also available. 

Temperature Coefficient: "M" = ±300 PPMI"C; "K" = ±100 PPM/DC 
over the temperature range of -55°C to + 125°C (+25°C reference) (fFff'nNfFn 

1 2 3 n-1 n 1 2 3 4 n-1 

DUAL-IN.LINE, MODELS MDM14 & MDM16 SCHEMATIC ("C") 

M8340101 = 14 PIN, M8340102 = 16 PIN 
DIMENSIONAL AND 
TERMINAL CONFIGURATIONS 
[Numbers in brackets indicate millimeters] 

NO. 
OF PINS ABC 

14 .750 [19.05] .600 [15.24] 6 

16 .850 [21.59] .700 [17.78) 7 

=--1:::::::1 
Pin #1 

.075:!: .015 
[1.90:!: .3811 

MIL PIN 

M8340101XXXXXXA 

M83401 01 XXXXXXB 

M8340102XXXXXXA 

M8340102XXXXXXB 

050:!: .005 
[1.27:!:.127J 

MIL 
STYLE 

RZ010 

RZ010 

RZ020 

RZ020 

.310:!:.010 
17.87 :!:.254J 

~ 
.320 Nom . 
. 360 Max. 
(7.37 Min. 
8.13 Nom. 
9.14 Max,] 

03 SCHEMATIC ("0") 

MILITARY 
RES. RANGE 

DALE TOLERANCE 
TYPE ±'1%, ±2%, ±5% 

MDM14-03 100-1 Meg. 

MDM14-01 100-1 Meg. 

MDM16-03 100-1 Meg. 

MDM16-01 100-1 Meg. 

DIMENSIONAL AND FLAT PACK, MODEL DFM M8340103 = 14 PIN 

MILITARY RES. 
TERMINAL CONFIGURATIONS 
[Numbers in brackets indicate millimeters] 

MIL DALE RANGE TOLERANCE 
MIL PIN STYLE TYPE ±1%, ±2%, ±5% 

M8340103XXXXXXA RZ030 DFM14-01 100-1 Meg. 
DFM14-11 100-1 Meg. 

M8340103XXXXXXB RZ030 DFM14-D2 100-1 Meg. 
DFM14-12 100-1 Meg. 

Leads: -01, -02 = gold plated, -11, -12 = hot solder dipped 

SINGLE-IN-LINE, MODEL MSM 
MILITARY RES. 

MIL. DALE RANGE TOLERANCE 
MIL PIN STYLE TYPE ±1%, ±2%, ±S% 

M8340104XXXXXXC RZ040 MSM06C01 100-1 Meg. 
M8340104XXXXXXG RZ040 MSM06C03 100-1 Meg. 

M8340105XXXXXXC RZ050 MSM08C01 100-1 Meg. 
M8340105XXXXXXG RZ050 MSM08C03 100-1 Meg. 

M8340106XXXXXXC RZ060 MSM10C01 100-1 Meg. 
M8340106XXXXXXG RZ060 MSM10C03 100-1 Meg. 

M8340107XXXXXXC RZ070 MSM06A01 100-1 Meg. 
M8340107XXXXXXG RZ070 MSM06A03 100-1 Meg. 

M8340108XXXXXXC RZ080 MSM08A01 100-1 Meg. 
M8340108XXXXXXG RZ080 MSMOSA03 100-1 Meg. 

M8340109XXXXXXC RZ090 MSM10A01 100-1 Meg. 
M8340109XXXXXXG RZ090 MSM10A03 100-1 Meg. 

DIMENSIONAL AND "A" PROFILE .1.7+.008 

TYPE 

MSM06 

MSM08 

MSM10 

M.,. -. 
f..:~250 Mio.-l f..:O.250 MIO.-! 
I [6.35} J I (6.35] I~ 

t I----;; .... _.----1-.-
0 .... _~20.9551 1 0.005 <::::' 

[1.65] (0.127 + .0254] 
- .0635] 

A B 

.583 ± .015 [14.S1 ± .38] .500 [12.70) 

.783 ± .015 [19.89 ± .38) .700 [17.78] 

.983 ± .015 [24.97 ± .38) .900 [22.86] 

"C"PRDFILE 

C 

5 

7 

9 

TERMINAL CONFIGURATIONS ... +005 [475-.;"JilI 

[~ur.nbers i~ brackets [76 ~m I A ,-125 I --j r[ga:.·.o;.~ Mu 

IndIcate millimeters) - .381 ~ . i:----L 9 ;::; ili ~II I '11 J.CJ ~-[r.''';0~ -. -.38) PIn.' .342~:m 
L .Pln#l .~_ 

040+ .... '-' H I H I H ,- i 
[1.02-;Ol31--1tl .017< .... II .135+.01' II .012<.004 

- .38] (.43:!: .10] - -- ._ .010 --U-- [.31 :!:.10] 
.100:!:.005 __ (3.43-+.381) 

NoJ.~~~1~l\le B - .254} 
• C equal spaces 

L (a.89~:~1 

~ 
. 

. 040 + .009 . --. 

(l.02-+~~i) ~'017 ±.004 I 135 + 015 II .012:!:.004 
- .38] [.43::!: .10) -f . _ :010 --H-- [.31 :t: .10) 

.100::!:.005 [3.43 + .381) 

NoJ.2~u!w:lve I--=---=-" _--I - .254) 
C equals spaces 

CONTACT: DALE ELECTRONICS, INC., 2300 Riverside Blvd., Norfolk, NE 68701-2242· Phone (402) 371-0080 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1889 



4700 RESISTORS 

DUAL & SINGLE·IN·LINE PACKAGES 
RESISTOR/CAPACITOR NETWORKS 

RIC Networks 
FEATURES 

• Ideal where repetitive circuits are required. 

• Wide range of RIC values for special applications. 

• High density packaging for reduced assembly costs, improved performance 
and simplified board layout. 

• Utilize same thick film circuit materials as those 
qualified to MIL-R-83401. 

• Capacitors available to EIA RS 198 or MIL-C-55681. 

GENERAL SPECIFICATIONS 

Value Range (SIP) 
(DIP) 

Tolerances 

Temperature Characteristics 
(-55°C to +125°C) 

Voltage Rating 

DisSipation Factor (1 V RMS @ 1 KHZ) 

Operating Temperature Range 

RESISTORS 

100-3.3 meg 
100-3.3 meg 

±2% standard. ±1%. 
±5%. ±10%, ±20% 
available 

±100ppmI"C Typical 

100VDC 

N/A 

·Capacitors tested at 1V RMS @ 1 KHZ @ 25°C 

STANDARD PACKAGE CONFIGURATIONS 

NPO 

100pl-4700pl 
100pl-2700pl 

±5% & ±10% 

±30ppm1"C 

50VDC 

0.1% max 

'CAPACrroRS 

ax 
500pl-Q.1,.1 
500pl-0. 1,.1 

±10% & ±20% 

±15% @ OVDC & +15%. 
-25% @ rated VDC 

50VDC 

2.5% max 

-55°C to +125°C 

DIMENSIONAL AND TERMINAL CONFIGURATION!;: [Numbers in brackets indicate millimeters] 

DUAL-IN-UNE 

SlNGLE-IN.UNE 

~1:::::::11 
Pin #1 

.075 ± .015 
[1.90 ± .381] 

.125!.~~ 
{3.1S ~ ::l~ 

d~~Max. 
.100 ± .010 

[2.54 ± 0.254J 
Non-Accumulative 

.050:!:: .005 
[1.27:!:: .127] 

A 

.310:t .010 
(7.87 ± .254] 

.250 ± .005 
[6.35 ± .127 

J".290 Min." \ 
.320 Nom . 
. 360 Max. 
[7.37 Min. 
8.13 Nom. 
9.14 Max.} 

No. of Pins 

14 

16 

No.o'Plns 

4 

5 

6 

7 

8 

9 

10 

11 

12 

4700 

14 and 16 Pin 
Molded DIP styles 

4 thru 12 Pin 
Coated SIP styles 

X7R 

SOOpf-0.1,.1 
SOOpf-Q. 1,.1 

±10% & ±20"A. 

±15% 

50VDC 

3.0% max 

A a 
.750 [19.05] .600 [15.24] 

.850 [21.59] .700 [17.78] 

A(Mu.) a 
.390 [9.91] .300 [7.62] 

.490 [12.45] .400 [10.16] 

.590 [14.99] .500 [12.70] 

.690 [17.53] .600 [15.24] 

.790 [20.07] .700 [17.78] 

.890 [22.61] .800 [20.32] 

.. 990 [25.15] .900 [22.86] 

1.090 [27.89] 1.000 [25.40] 

1.190 [30.23] 1.100 [27.94] 

CONTACT: DALE ELECTRONICS, INC •• 2300 Riverside Blvd., Norfolk, NE 68701-2242 • Phone (402) 371-0080 

A·1890 For manufacturers' sales offices, see yellow pages EEM 1991 



4700 RESISTORS 

MODELTNPW 
Thin Film Chip Resistors 

Industrial, Precision 

FEATURES 
• Internationally standardized size 
• Automatic placement compatibility 
• Reflow solderable 
• Thin film resistance element 
• Wraparound termination 
• Inner electrode protection 
• Bmm reel or bulk packaging 
• Operating temperature range is - 55°C 

to + 125°C 

MODELTNPWM 

A COMPANY OF 

Overglaze 

Resistor] 1 

T~ 
Alumina Substrate m 

Inner Electrode 

Nickel Barrier 

Solderable Coating 

.126 ± .006 .063 ± .006 .024 ± 

[3.20±.152J [1.60±.152J [.610± 

.126 ± .006 .098 ± .006 .024 ± 

[3.20 ± .152J [2.49 ± .152J [.610 ± 

A COMPANY OF 

Thin Film Chip Resistors 
Military/Established Reliability 

MIL-R-55342/7 Qualified, Type RM, Precision 

FEATURES 
• Internationally standardized size 
• Meets requirements of MIL-R-55342 
• Established Reliability - Verified failure rate (contact factory) 
• Bmm reel, tray or bulk packaging 

Overglaze l 
Resistor] t 

4700 

• Flow solderable • 100% screen tested • Inner electrode protection 
• Thin film resistance element and wraparound termination 
• Automatic placement compatibility 
• Operating temperature range is - 55°e to + 1500 e 
• Power rating at 700 e is .125 W 

:=II -.rv~ 
Alumina substrate m 

Inner electrode 

Nickel barrier 

Solderable coating • Maximum operating voltage is 100 V 
• Termination material is pretinned nickel barrier wraparound 

For more information contact: 

(60140 SnPb) 

.018± .OOS I I 
[.457 ± .203) ---+ r-
C :JI [:~~:! :=1 

.1 L .020± .010 
I I [.5OS ± .254) 

DALE ELECTRONICS, INC., 2300 Riverside Blvd., Norfolk, NE 68701-2242 • Phone (402) 871-0080 • Fax 402-644-4206 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1891 



4700 RESISTORS 

A COMPANY OF 

. MODEL SMM0204 
Cylindrical Thin Film Chip Resistors 

MODEL 
SMM0204 

Industrial, Precision 

FEATURES 

• Cylindrical, leadless body style (MELF) • Solderable end cap construction 

• Automatic placement compatibility 

• Reflow and wave solderable 

• Thin film resistance element 

RESISTANCE 
TEMPERATURE RANGE DECADE 
COEFFICIENT TOLERANCE 
± 15 PPM/DC ± 0.1% 

22-221 k ± 0.25% 
10-221k 
43-330k 
22-330k ± 0.25% 

• Color band marking 
• Bmm tape width reel or bulk packaging 
• Maximum operating voltage is 200V 
• Power rating at 70°C is 0.25W 

[Numbers in brackets indicate millimetersl 

.020 [0.5) MIN. .020 [0.5) MIN. 

.004[0.1) Ll I+- -+1 L 
- t[---]f" 

I+----- .142 [3.6) -----+1 
MAX • 

• HF = High Frequency Version 

MODEL CRCW0603 
Thick Film Chip Resistors 

ELECTRICAL SPECIFICATIONS 

Industrial 

FEATURES 

• Internationally standardized size 
• Automatic placement compatibility 
• Flow solderable 
• Inner electrode protection 
• Thick film resistance element 
• Wraparound termination 
• Standard resistance values = E-24 
• Operating temperature range is 

- 55°C to + 125°C 

Maximum RCWV: 50 V. Rated continuous working 
voltage (RCWV) shall be determined from RCWV = The 
square root of Rated Power x Resistance Value or from 
maximum RCWV (50 V) whichever is less. 

A COMPANY OF 

Overglaze l 
Resistor 1 t 

::::!I lUI 
Alumina substrate m 

Inner electrode 

Nickel barrier 

Solderable coating 
«90%Tin) 

.012±.008 .1 I 
[.30 ± .20) --, +--

4700 

Resistance Range: 10 ohm to 1 Megohm. 
Resistance Tolerance: 1 %, 5%. 

C' :JI'~~!:: 
-1 r- .012±.OOO 

[.30± .20) Power Rating at 10°C: 1/16 watt. 
Maximum Overload Voltage: 100 V. 
Dielectric Withstanding Voltage: 200 V. 

For more information contact: 
DALE ELECTRONICS, INC., 2300 Riverside Blvd., NOrf91k, NE 68701-2242 • Phone (402) 371-0080 • Fax 402-644-4206 

A·1892 For manufacturers' sales offices, see yellow pages EEM 1991 



4700 RESISTORS 

MODELCRCW 
Thick Film Chip Resistors 

Industrial 

FEATURES 

• Internationally standardized size 

• Automatic placement compatibility 

• Flow solderable 

A COMPANY OF 

Overglaze 

Resistor 11 

4700 

• Thick film resistance element 

• Wraparound termination 

• Inner electrode protection 

• Operating temperature range is 
- 55°C to + 150°C 

;:;;;u Alumina substl l!fm Inner electrode 

Nickel barrier 

Solderable coating 
(60140 TIn/Lead) 

100 

100 
to 

1.5 Meg 

1.01 Meg 
to 

2.15 Meg 

221k 
to 

1.5 Meg 

100 
to 

1 Meg 

100 
to 

215k 

0.050 
Max. 

1 AMP 
Max. 

0.050 
Max. 

2 AMP 
Max. 

0.050 
Max. 

4AMP 
Max. 

-jD~ 
~ __ J-,I~ 

[Numbers in brackets indicate millimeters] 

.079 
±.008 
[2.00 

±.20] 

.126 
±.006 
[3.20 
± .15] 

.126 
±.008 
[3.20 

±.20] 

.200 
+.009 
- .006 
[5.08 
+.23 
- .15] 

.250 
+.009 
- .006 
[6.35 
+.23 
- .15] 

.049 
±.008 
[1.25 

±.20] 

.063 
±.006 
[1.60 

± .15] 

.098 
±.008 
[2.50 

±.20] 

.100 
+.009 
- .006 
[2.54 
+.23 
- .15] 

.126 
+.008 
- .006 
[3.20 
+.20 
- .15] 

.020 
±.008 

[.50 
±.20] 

.022 
±.006 
[.56 

±.15] 

.022 
±.006 
[.56 

± .15] 

.022 
±.006 

[.56 
± .151 

.022 
±.006 
[.56 

± .15] 

.016 
±.010 

[.40 
±.25] 

.020 
±.010 

[.50 
±.25] 

.020 
±.01O 

[.50 
±.25] 

.020 
±.010 

[.50 
±.25] 

.020 
±.01O 

[.50 
±.25] 

.016 
±.010 

[.40 
±.25] 

.020 
±.010 

[.50 
±.25] 

.020 
±.010 

[.50 
±.25] 

.020 
±.01O 

[.50 
±.25] 

.020 
±.010 

[.50 
±.25] 

o = Factory Stocked Resistance Range II1II = Contact Factory for Delivery ~ = Contact Factory for Availability 

For more information contact: 
DALE ELECTRONICS, INC., 2300 Riverside Blvd., Norfolk, NE 68701-2242 • Phone (402) 371-0080 • Fax 402-644-4206 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1893 



4700 RESISTORS 4700 

A COMPANY OF 

MODELS RCM RCWPM." RCWM 
Thick Film Chip Resistors 

Military/Established Reliability 
MIL.R·55342/2/3/4/5/6/7/8/9 Qualified, Type RM 

FEATURES 
• Allows wide design flexibility for use with hybrid circuitry • Variety of termination material 

RM0505 02 

B± .005 
[.127] -I L 

• Meets requirements of MIL-R-55342 
• Established Reliability - Verified failure rate (contact factory) 

• One-surface and wraparound 
terminations 

• Operating Temperature Range is - 55°C to + 150°C • 95% minimum alumina body· 

• 100% screen tested per Group A, Subgroup 1 of MIL-R-55342 

RCWPM/RCWM 
(Wraparound termination) 

40 50mW 

40 100mW 

40 150mW 

40 225mW 

150 BOO mW 

200 1000 mW 

Examples: 
1103 = 11.3n± 1% 
10EO = 10kn± 1% 
3320 = 332n± 1% 
2F21 = 2.21Mn±1% 
51GO = 51n±2% 
10HO = 10kn ± 2% 
33HO = 33kn ± 2% 
22TO = 22Mn± 2% 

15J0 = 15n±5% 
10KO = 10kn±5% 
560K = 560kn±5% 
BL20 = B.2Mn±5% 
10MO = 10n± 10% 
10NO = 10kn± 10% 
2P70 = 2.7Mn± 10% 
BP20 = B.2Mn ± 10% 

I It, 
_A± .005__ .020±.005 I [.127] [.508± .127] 

M55342 
MIL. SPEC. NO. 

INDICATING 
MIL-R-55342 

055342 applies 
to Style 07 
(RM1206) only. 
M55342 applies 
to all other styles. 

02 
MIL. SPEC. 
SHEET NO. 

B 
TERMINATION MATERIAL 

B & R = Pre-tinned Nickel Barrier, wraparound (RCWPM) 
("B" code is stocked) 

C = Untinned Palladium Silver, wraparound (RCWM) 
S = Pretinned Platinum-Gold, one-surface (RCM) 

T = Untinned Platinum-Gold, one-surface (RCM) 
U = Untinned Platinum-Gold, wraparound·(RCWM) 

For more information contact: 

10EO 
RESISTANCE 

AND 
TOLERANCE 

R 
LIFE FAILURE RATE 

I 
M = 1.0%/1000 hours 

P = 0.1 %/1 000 hours 
R = 0.01 %/1 OOOhours 

DALE E.LECTRONICS, INC., 2300 Riverside Blvd., Norfolk, NE 68701-2242 • Phone (402) 371-0080 • Fax 402-644-4206 

A·1894 For manufacturers' sales offices, see yellow pages EEM 1991 



4700 RESISTORS 4700 

A COMPANY OF 

MODEL CCF-07 
Metal Film Resistors 

Industrial, 20/0 and 5% Tolerance 

ELECTRICAL SPECIFICATIONS 
Resistance Range: 

10 ohm to 1 Megohm for ± 2% tolerance. 
10 ohm to 2 Megohm for ± 5% tolerance. 

Resistance Tolerance: ± 2%, ± 5%. 
T. C.: (- 65°C to + 150°C). 
± 1 OOPPM/oC for 2% tolerance. 
± 200PPM/oC for 5% tolerance. 

Power Rating: 1/4 watt at + 70°C. 
Maximum Working Voltage: 250 V RMS. 
Insulation Resistance: 10,000 Megohm. 
Operating Temperature Range: - 65°C to + 150°C. 

FEATURES 
• 1/4 watt at 70°C power rating 
• 2% and 5% tolerance 
• 100PPM/oC and 200PPM/oC temperature coefficient 
• Flame retardant epoxy conformal coating 
• Standard 4 band color code marking for ease of identification after 

mounting 
• Tape and reel packaging for automatic insertion. Meets EIA 296-E, 

Class I. 

[Numbers in brackets indicate millimeters] 

.245± .020 
[6.22 ± .511] 

I~ 1.10±.040 -+i~ ---+1 
[27.94± 1.02] I t 

( ) 

.025± .002 
[6.35 ± .051] DIA. 

t 

.090± .008 
[2.29 ± .203] 

A COMPANY OF 

MODELS CCF-50, CCF-55, CCF-60 
Metal Film Resistors , 

Industrial, 1 % Tolerance 

ELECTRICAL SPECIFICATIONS 
Resistance Range: 10 ohm to 1 Megohm. 
Resistance Tolerance: ± 1 %. 
T. C.: (- 65°C'to + 165°C) ± 100PPM/oC. 
Power Rating at 70°C: 
CCF-50 = 1/4 watt. 
CCF-55 = 1/4 watt, 1/2 watt. 
CCF-60 = 1/2 watt, 3/4 watt. 

Maximum Working Voltage: 
200 V RMS for CCF-50. 
250 V RMS for CCF-55. 
350 V RMS for CCF-60. 

Insulation Resistance: 10,000 Megohm. 
Operating Temperature Range: - 65°C to + 165°C. 

FEATURES 

• Power Ratings: 1/4 and 1/2 watt at 70°C 
• 1 OOPPM/oC temperature coefficient 
• Superior electrical performance 
• Flame retardant epoxy conformal coating 
• Standard 5 band color code marking for ease of identification after 

mounting 
• Tape and reel packaging for automatic insertion. Meets EIA 296-E, 

Class I. 

CCF-60 

I~A---+I~t 

========9( __ ~)~==~ 
I~c---+I ! 

MAX. 

.344 ± .031 .139 ± .009 

[8.74 ± .787] [3.53 ± .229] 

1.0± .040 

[25.4 ± 1.02] 

For more information contact: 
DALE ELECTRONICS, INC., 2300 Riverside Blvd., Norfolk, NE 68701-2242 • Phone (402) 371-0080 • Fax 402-644-4206 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1895 



4700 RESISTORS 

MODELS FRJ-50 and FRJ-55 
Metal Film Resistors 

Industrial, Jumper Resistor 

FEATURES 

A COM PANY OF 

• Provides low resistance circuit interconnections 

4700 

• Color band marking for ease of identification after mounting 

• Flame retardant coating 
.• Compatible with automatic insertion equipment 

• Tape and reel packaging 
ELECTRICAL SPECIFICATIONS 

Resistance: 0.01 ohm maximum. FRJ·50 .134 [3.40) 

Dielectric Strength: Atmospheric - 500 V RMS, 
reduced 325 V.RMS. 

[Numbers 
in brackets 
indicate 
millimeters] 

I~ 1.10±.118 -+1 ~ MAX. ~ I 
[27.94 ± 3.01 

.020± .002 t [.508 ± .051) 

t 
Insulation Resistance: Dry 10,000 Megohm; wet 100 

Megohm. 

FRJ-55 

( ) 
t t 

.062 ± .010 [1.57 ± .254) 

.265 [6.73) Current Rating: 25 amps at 25°C, derating to 0 amps 
at 150°C. 

Insulation Flammability: Self extinguishing 10 seconds 
after flame is removed. 

[Numbers 
in brackets 
indicate 
millimeters] 

1~1.10±.118 -+1 ~ MAX. ~I ['602140±'0002511 
[27.94±3.0) t' l 

( LT t 
Lead Material: Tin-plated copper (maximum 98% tin). 

.090 ± .008 [2.29 ± .203) 

A·1896 

A COMPANY OF 

MODELS SMA and OMA 
Metal Film Resistors 

Semi.Precision, Zero Ohm Jumpers IOMA) 

FEATURES 
• Green, multilayer liquid epoxy system provides excellent moisture and 

mechanical protection 
• Leads are electroplated, high purity copper 
• Dual rated parts provide high density board mounting 
• Temperature coefficient for SMA0207S, 1 %, is ± 50PPM/oC 

1.10 [27.94) B r MIN. -+I+- A -+1 t 

b===~( >~==~t== 
I+-c-+h D 

For more information contact: 

.303± .020 
[7.70 ± .508] 

DALE ELECTRONICS, INC., 2300 Riverside Blvd., Norfolk, NE 68701-2242 • Phone (402) 371-0080 • Fax 402-644-4206 

For manufacturers' sales offices, see yellow pages '. EEM 1991 



4700 RESISTORS 4700 

A COMPANY OF 

MODELCMF 
Metal Film Resistors 

Industrial 

;.~::. 

ELECTRICAL SPECIFICATIONS 
Resistance Tolerance: ± 5%, ± 2%, ± 1 %, ± .5%, 
± .25%, ± .1 % standard. Special tolerance and/or 
T. C. matching is available on request. 

Noise: Dale metal film resistors have exceptionally 
low noise level. Average for standard resistance 
range is 0.10 micro-volts per volt over a decade of 
frequency, with low and intermediate resistance 
values typically below 0.05 micro-volts per volt. 

FEATURES 

• Small size - conformal coated 
• Flame retardant epoxy coating 
• Controlled temperature coefficient 
• Excellent high frequency characteristics 

• Low noise 
• Low voltage coefficient 

+ 25°C to + 175°C 

MECHANICAL SPECIFICATIONS 

The increase in resistor surface 
temperature due to the rated load is 
shown below. Resistor surface 
temperature = heat rise + ambient 
temperature. 

100 .----------, 

80 

0-
~ lW 11160 

3/4W if 
I-

:540 1/2W 314W 

l: 1/2W 

1/4W 1/2W 
20 1/4W 

1/8W 1/4W 

a 1/10W 

CMF-55 CMF-60 CMF-65 
CMF-07 CMF-20 CMF-70 

Terminal Strength: 2 pound pull test for CMF-50, CMF-55, CMF-60 and 
CMF-65. 5 pound test for all others. 

Solderability: Continuous satisfactory coverage when tested in 
accordance with MIL-R-10509. 

MATERIAL SPECIFICATIONS 
Element: Vacuum-deposited nickel-chrome alloy. 
Core: Fire-cleaned high purity ceramic. 
Coating: Flame retardant epoxy, formulated for superior moisture 

protection. 
Termination: Standard lead material is solder-coated copper. 

Solderable and weldable. 

ENVIRONMENTAL SPECIFICATIONS 
Temperature Coefficient: CMF resistors are available in 11 standard 

T. C. codes of which 100PPM, 50PPM and 25PPM are the most 
commonly required. 

Shelf Life: Resistance shifts due to storage at room temperature are 
negligible. 

Power Rating: Power ratings are based on full power at temperatures 
and typical dR shown in the Environmental Table (1,000 hours load 
life). 

Voltage Coefficient: Maximum voltage coefficient is 
5PPM per volt when measured between 10% and full 
rated voltage. 

SPECIAL MODIFICATIONS 
1. Terminals may be supplied in any commercial material with several 

type finishes. 
Dielectric Strength: 

450 VAC = CMF-50, CMF-55, CMF-07. 
750 VAC = CMF-60, CMF-20. 900 VAC = all others. 

Insulation Resistance: 10,000 Megohm minimum 
dry, 100 Megohm minimum after moisture test. 

2. Special pre-conditioning (power aging, temperature cycling, etc.) to 
customer specifications. 

3. Non-helixed resistors can be supplied for critical high frequency 
applications. 

4. Fusible, flameproof versions available. 

For more information contact: 
DALE ELECTRONICS, INC., 2300 Riverside Blvd., Norfolk, NE 68701-2242 • Phone (402) 371-0080 • Fax 402-644-4206 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1897 



4700 RESISTORS 

MODELPTF 
Metal Film Resistors 

Industrial, Precision 
Low T .c .. Tight Tolerance 

A COMPANY OF 

,--------------------------------, FEATURES 
• Extremely low temperature coefficients of resistance 

4700 

~ 

~ 
• Standard T. C.: T-10, ± 15PPM/oC. T-13, ± 10PPM/oC. T-16, ± 5PPM/oC. 
• Very low noise and voltage coefficient 
• Wide precision resistance range in small package 
• 100% laser spiralled 
• Very good high frequency characteristics 
• Acceptance testing available 
,. Proprietary epoxy coating pr9vides superior moisture protection 
• Can replace wirewound bobbins 

MAXIMUM MAXIMUM RESISTANCE AVAILABLE 
85°C WEIGHT WORKING RANGE TOLERANCE 

MODEL RATING (Grams) VOLTAGE (Ohms) RANGE 

PTF-51 1I20W .11 200 50-lOOk ± 1% to ± 0.02% 

PTF-56 1/8W .35 300 50-500k ± 1% to ± 0.01% 

PTF-65 1/4W .75 500 50-1M ± 1% to ± 0.05% 

MATERIAL SPECIFICATIONS 
Element: Precision deposited nickel-chrome alloy with controlled 
annealing 

Core: Fire-cleaned high purity ceramic 
Encapsulant: Specially formulated epoxy compounds. Coated 
construction. 

Termination: Standard lead material is solder-coated copper. 
Solderable and weldable per MIL-STD-1276, Type C. 

MODEL CMH·55·100 
Metal Film Resistors 

Industrial, High Value 

FEATURES 

[Numbers in brackets indicate millimeters] 

I+- .150±.125 -+I+- A ~ [3.8H3.18) t 
< >-I+- c --+h 

MAX. B 

MODEL A B 

PTF-51 .150± .020 .070± .010 
[3.81 ± .508] [1.78 ± .254] 

PTF-56 .250 + .031 - .046 .091 ± .009 
[6.35 + .787 -1.17] [2.31 ± .229] 

PTF-65 .375± .062 .145 ± .016 
[9.53 ± 1.57] [3.68 ± .406] 

A COMPANY 

• 1/4 watt at 70°C power rating 
• ± 0.5%, ± 1 %, ± 2% tolerance 

t 
t 
D 

C 
(Max.) 

.200 
[5.08] 

.300 
[7.62] 

.475 
[12.07] 

OF 

D 

.016 
[.406] 

.025 
[.635] 

.025 
[.635] 

• Tape & reel packaging for automatic insertion available. Meets EIA 296-E. 

ELECTRICAL SPECIFICATIONS 
Resistance Range: 5.01Mn thru 15Mn. 
Resistance Tolerance: 

• Non decade values available 
• Flame retardant epoxy conformal coating 
• Small dimensional size to value ratio 
• 50PPM/oC and 100PPMrC temperature coefficients 

[Numbers in brackets indicate millimeters] 

5.01Mn -10Mn =± 0.5%, ± 1%, ± 2%. 10.1Mn -15Mn =± 1%, ± 2%. 
.090± .008 

[2.29 ± .203) 

Temperature Coefficient: (- 20°C to + 125°C). 5.01 Mn -10Mn = 
o ± 50PPM/oC, 0 ± 100PPMrC. 10.1 Mn - 15Mn = 0 ± 100PPM/oC. r- 1.50±.125 -+1* .240±.020 +1 

[38.10±3.18] [6.10±.508] t 

l:::::===~< > t Power Rating: Limited by maximum working voltage. 
Maximum Working Voltage: 250 V RMS. 
Insulation Resistance: 10,000 Megohm minimum. 
Operating Temperature Range: - 65°C to + 165°C. 

For more information contact: 

~ .290 [7.37] ---+-h .025 ±.020 
MAX. [.635 ± .508] 

DALE ELECTRONICS, INC., 2300 Riverside Blvd., Norfolk, NE 68701-2242 • Phone (402) 371-0080 • Fax 402-644-4206 

A-1898 For manufacturers' sales offices, see yellow pages EEM 1991 



4700 RESISTORS 4700 

A COMPANY OF 

MODELCPF 
Metal Film Resistors 
Industrial, Power, Flameproof 

ELECTRICAL SPECIFICATIONS 

FEATURES 
• High power rating, small size 
• Flameproof, high temp. coating 
• Special filming and coating 

processes 
• Low noise 
• Low voltage coefficient 
• Excellent high frequency 

characteristics 

Resistance Tolerance: .1 %, .2S%, .S%, 1 %, S%. 
[Numbers in brackets indicate millimeters] T. C.: (-SSOC to +12S°C) ±100PPM/oC, ±SOPPM/oC, ±2SPPM/oC. 

Dielectric Strength: 900 VAC. 
Insulation Resistance: 10,000 Megohm minimum. 
Operating Temperature Range: - 6SoC to + 230°C. 
MATERIAL SPECIFICATIONS 

I-+- 1.50±.125 ~I" A ~I_t [38.10 ± 3.181 

'====~< }~==~t== 
~c---+tr D Element: Proprietary nickel-chrome alloy. 

Core: Fire-cleaned high purity ceramic. 
Coating: Special high temperature conformal coat. 
Termination: Standard lead material is solder-coated copper. 

Solderable and weldable per MIL-STO-1276, Type "C". 
MECHANICAL SPECIFICATIONS 
Terminal Strength: 2 pound pull test. 

CPF-1 .240± .020 
[6.10 ± .508] 

CPF-2 .344± .031 
[8.74 ± .787] 

CPF-3 .555 ± .041 

.090± .008 .310 .025± .002 
[2.29 ± .203] [7.87] [.635 ± .051] 

.145± .015 .032± .002 
[3.68 ± .381] 0.80] [.813 ± .051] 

.180± .015 .650 .032± .002 Solderability: Continuous satisfactory coverage when tested in 
accordance with MIL-STO-202, Method 208. [14.10± 1.04] [4.57 ± .381] [16.51] [.813±.051] 

A COM PANY OF 

MODELS CMF·55·39 and CMF·60·64 
Metal Film Resistors 
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EEM 1991 

Special Purpose, Fusible, Flameproof 

20 

18 
16 
14 
12 
10 

8 
6 

4 
2 
0 

\ 
I \ 

\ , 
1\ 
\ 
\ 

" 

1\ 
\. 

CMF-60-64 

"-

FEATURES 

• Fusible - Circuit protection in 
case of other component failure 

• Flameproof - Meets EIA RS-32S, 
will not flame when overloaded 

• Special filming and coating 

HCMF-55-39 
-,....... 

r-- -I-
5 10 15 20 25 30 35 

APPLIED POWER (Watts) 

For more information contact: 

ELECTRICAL SPECIFICATIONS 
Resistance Range: 5 ohm to 10 kilohm 
Resistance Tolerance: ± 1 % 
T. C.: (- 65°C to + 165°C) ± 100PPMfOC 
Power Rating: CMF-S5-39 = 1/4 watt and 
CMF-60-64 = 1/2 watt at + 70°C (Derate linearly 
from rated power at + 70°C to zero power at 
+ 165°C) 

Maximum Flame Test Voltage: 
CMF-SS-39 = 350 V RMS or DC 
CMF-60-64 = SOO V RMS or DC 

Insulation Resistance: 10,000 Megohm 
Operating Temperature Range: - 6SoC to + 16SoC 

DALE ELECTRONICS. INC., 2300 Riverside Blvd., Norfolk, NE 68701-2242 • Phone (402) 371-0080 • Fax 402-644-4206 

For manufacturers' sales offices, see yellow pages A·1899 



4700 RESISTORS 

A COMPANY OF 

MODELRNX 
Metal Oxide Resistors 

High Voltage, Special Purpose 

FEATURES 
• Low T.C.: ± 200PPM/oC standard. ± 100PPM/oC, ± 50 PPMrC 

available. 
• Tolerance: ± 1% standard to 1 Gigohm. ± 5% above 1 Gigohm. 

± 0.5% available in 50PPM/oC only. Special tolerances and/or 
T.C. matching available upon request. 

• For oil bath or open air operation 

ELECTRICAL SPECIFICATIONS 
Dielectric Strength: 750 VDC all styles. 
Insulation Resistance: 10,000 Megohm minimum. 
MECHANICAL SPECIFICATIONS 
Terminal Strength: 5 pound pull test for all styles. 
Solderability: Continuous satisfactory coverage when 
tested in accordance with MIL-R-10509. 

MATERIAL SPECIFICATIONS 
Element: High temperature fired cermet film. 
Core: High purity 96% alumina. 
Coating: Flameproof silicone or flame-retardant epoxy. 
Termination: Standard lead material is solder-coated 

copper. Solderable and weldable. 
SPECIAL MODIFICATIONS 
1. Special preconditioning (power aging, temperature cycling, etc.) 

to customer specifications. 
2. Non-helixed resistors can be supplied for critical high frequency 

applications. (Non-inductive.) 
3. Matched sets available. 

1k 
5.5k 
9.99k 

1kO 
5k5 
9k99 

1M 
5.5M 
9.99M 

1MO 
5M5 . 

9M99' 

1KM 
5.5KM 

9.99KM 

1.50 ± .125 025 ± 002" 1+----+1 [38.10±3.181 ~ll+- i.635±·.0511 

<===i9[: f~~ 
II+- A ~II ~I I+- .140::g~~ 
+- B ---+- [3.56 +.3811 

1GO 
5G5 

9G99 

lMM 
5.5MM 
9.99MM 

-.2541 

For more information' contact: 
DALE ELECTRONICS. INC .. 550 Hiah Street. Bradford. PA 16701-0930 • Phone (814) 362-5700 • Fax 814-362-5635 

1T0 
5T5 

9T99 

4700 

A·1900 For manufacturers' sales offices, see yellow pages EEM 1991 



4700 RESISTORS 

A COMPANY OF 

MODEL ROX 
Metal Oxide Resistors 

High Voltage, Special Purpose 

ELECTRICAL SPECIFICATIONS 
Insulation Resistance: 1011 ohm minimum. 
MECHANICAL SPECIFICATIONS 
Terminal Strength: 10 pound pull test. 
Solderability: Continuous satisfactory coverage when 
tested in accordance with MIL-R-10509. 

Styles E, Nand P 

FEATURES 
• Low T.C.: ± 200PPM/oC standard. ± 100PPM/oC, 

± 50PPM/oC available. 
• Tolerances: ± 10%, ± 5%, ± 2%, ± 1%, ± .5% 
• For oil bath or open air operation 
• Matched sets available 
• Special testing available upon request 

MATERIAL SPECIFICATIONS 
Element: High temperature fired cermet film. 
Core: High purity 96% alumina. 
Coating: Flameproof silicone or flame-retardant epoxy. 
Termination: Standard lead material is solder-coated. 

copper. Solderable and weldable. 

Style Y 

4700 

. 032± .002 Style P has .040 [1.02] diameter leads . .032 [.813] DIA. I 0( c ~I UNC #6-32 28 t [.813 ± .051] DIA. 

$ ¥ 0 ~ tlo D1 0 t 1* 1.50 l,o( I A ~I 1.50 +1 1 .285 ± .010 
[38.10] I 0( 8 ~ [7.24 ± .254] DIA. [38.10] .306 [7.77] MAX. DIA. 

.276 [7.01] MIN. DIA. 

Style T 
I'" C 

1>1 
UNC #6-3228 Style Z 

I~ C ~I 

~ ~ 81 Ht U Ot n II 

.306 [7.77] MAX. DIA. I~I 1 
.276 [7.01] MIN. DIA. .150 [3.81] .270 ± .010 [6.86 ± .254] 

For more information contact: 
DALE ELECTRONICS. INC .. 550 Hioh Street. Bradford. PA 16701-0930 • Phone (8141362-5700 • Fax 814-362-5635 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1901 



4700 RESISTORS 

MODELWSC 
Wirewound Resistors 
Precision Power, Surface Mount 

4700 

A COM PANY OF 

!til 
~ 

FEATURES 

:. Molded high-temperature encapsulation 

• Available in non-inductive styles with 
Aryton-Perry windings for lowest reactive 
components 

ELECTRICAL SPECIFICATIONS 
Resistance Tolerance: 5%, 3%, 1 %, .5%, .25%, .1 %, .05%. 
Temperature Coefficient: ± 90PPM/oC, 0.1 ohm-0.99 ohm. 
± 50PPM/oC, 1.0 ohm-9.9 ohm. ± 20PPM/oC, 10 ohm and above. 
(Below 0.1 ohm, consult factory). 

Dielectric Strength: 500 VAC. 
Insulation Resistance: 1000 Megohm minimum dry, 

100 Megohm after moisture test. 

WSC-112 RESISTOR 
6' 300 
:iI 250 HOT SPOT 
a: 200 
~ 150 _!o-
ffi 100 !i 50 ...... ~ rBOARDI-

I!! 0"""1"'" 'TTl 

Embossed Carrier Tape per EIA-481-1, 2. 
Tape Widths: WSC-1/2 = 12mml2000 piecesl13" reel. 

6' 300 
~ 250 
w 
§ 200 

i 150 
w 100 

!i 50 
I!:! 0 

120 a: 
~ 100 

~ 80 

51 60 

i 40 

~ 20 
#- 0 

Short Time Overload: 5 seconds at 5 times rated power. 
Solderability: 60/40 electro tin plated terminals to facilitate 

soldering. 

MATERIAL SPECIFICATIONS 
Element: Copper-nickel alloy or nickel-chrome alloy, depending on 

resistance value. 
End Caps: Nickel silver alloy. 
Molding: Special high temperature encapsulation. 
Standard Terminals: Tinned copper alloy. 

I""" 

"-
""'~ 

"" ~ 
25 75 125 175 225 275 325 375 

AMBIENT TEMP. DEG. CENTIGRADE 

-Dale 1090 
-Value 

1 WATT STYLE 
-Style 
- Value and tolerance 
-Date code 
2 WATT STYLE 
-Dale 1090 
-Style 
- Value and tolerance 
-Date code 

WSC-1 RESISTOR 
6'300 

WSC-2 RESISTOR 

I I I 
HOTSPOTj-I- -

"""'"'" ~ I-" 
l~O~R~r 

2 

~250 

Il! 200 
::::I !C 150 
ffi 100 

!i 50 
I!! 0 ~ ~-

HOTSPOTt --
.J"".o " 

iooo' -"""" 
"". 

rBoARD\-
TIT 

4 

WSC-1 = 16mml2000 piecesl13" reel. WSC-2 = 24mml1200 piecesl13' reel. MODEL RESISTANCE TOLERANCE 

For more information contact: 
DALE ELECTRONICS, INC., 1122 23rd Street, Columbus, NE 68601-3647 • Phone (402) 563-6506 • Fax 402-563-6418 

A·1902 For manufacturers' sales offices, see yellow pages EEM 1991 



4700 RESISTORS 

MODELCW 
Wirewound Resistors 

Coated 

FEATURES 
• High performance for low cost 
• High-temperature silicone coating 

4700 

A COMPANY OF 

1.5 [38.10] 
• Complete welded construction 
• Excellent stability in operation 
• High power/size ratio 

I+- MIN. -1= A -I t 
====~< >~==~!== 

k=B---tr D 
ABC D 

± .062 [1.57] (Max.) ± .032 [.813] ± .002 [.051] 

• Maximum working voltage determined at .0008" diameter wire resistance values . 
•• Values available down to .005 ohm in 10% tolerance. 

ELECTRICAL SPECIFICATIONS 
Resistance Tolerance: ± 5% 1Q and above. ± 10% below 1Q. 
± 2% and ± 3% available. 

Temperature Coefficient: (- 55°C to + 350°C). 
± 90PPM/oC below 1Q. ± 50PPM/oC 1Q to 9.9Q. ± 30PPM/oC 10Q 
and above. 

Dielectric Strength: 1000 VAC minimum. 

CW-2C 

CW-2C-14 

CW-5 

.250 
[6.35] 

A COMPANY OF 

MODELCW 
Wirewound Resistors 
Commercial, Miniature, Coated 

FEATURES 
• High power/size ratio 
• High performance for 

low cost 
[Numbers in brackets indicate millimeters] 

ELECTRICAL SPECIFICATIONS 

• High-temperature 
silicone coating 

• Complete welded 
construction 

• Excellent stability in 
operation 

I~ 

CW-1 

CW-1M 

CW-2M 

1.5[38.10] 
MIN. ~ I '" A --~L...i.. 

~ --lit B c 

Resistance Tolerance: ± 5% standard 1 Q and above. ± 10% standard below 1 Q. ± 2% and ± 3% available 

t 
t 
D 

Temperature Coefficient: (- 55°C to + 275°C). ± 90PPM/oC below 1 Q. ± 50PPM/oC 1 Q - 9.90. ± 30PPM/oC 1 OQ and above. 
Dielectric Strength: 1000 VAC minimum for CW-2M. 500 VAC minimum for CW-1/2, CW-1, CW-1 M. 

For more information contact: 
DALE ELECTRONICS, INC., 1122 23rd Street, Columbus, NE 68601-3647 • Phone (402) 563-6506 • Fax 402-563-6418 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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4700 RESISTORS 

MODELCA 
Wirewo.,nd Resistors 

Comm~rcial, Power 

~------------------~ FEATURES 
• Low cost, high 

performance 

4700 

A COMPANY OF 

• CA-5000 models 
available with 
special silicone 
coating for corrosion 
and abrasion 1---'--'-'------------,-.,--------+-----.,.--'---'---1 

protection 
ELECTRICAL SPECIFICATIONS 
Resistance Tolerance: ± 10% standard. ± 5% available. 
Temperature Coefficient: Below 1 ohm 0 ± 800PPM. 

1 ohm and above 0 ± 400PPM. . 
Power Rating: CA-4000 Series = 4 watts per inch. 
CA-5000 Series = 5 watts per inch. 

Maximum Working Voltage: {PR. 

[Numbers in brackets indicate millimeters] 

I ~ --I 1116± 1/8 
[41.28 ± 3.18] t A- t 
c:::::J~c:::::J== V--c II+- A±.031 ~II t-t 

[.787] B 
~D~ 

(CA-4000 Model shown.) 
NOTE: CA-4000 Models available with silicone coating. Maximum resistance value 
will be the same as CA-5000 Models. Consult factory. 

APPLICATIONS 
C 

MODEL ± .140.[3.56] 

CA-4000 . 140 [3.56] 

D 
± 1132 [.794] 

A + .062 [1.57] 

Kitchen appliances: percolators, blenders, mixers, ranges, toasters, deep fryers. 
Automotive devices: horns, ignitions, windshield wipers, voltage regulators, instrument 
gauges. Entertainment devices: radios, televisions. Also computer and power supplies . 

CA-5000 CONSTRUCTION at Right. .160 [4.06] *A + .093 [2.36) 

• Dimension 'D' on CA-5000 Model is clean lead to clean lead length. 
High quality, premium resistance wire is wound on a woven fiberglass core impregnated 
and coated with a special grade silicone . 

MODELS CA·1 and CA·2 
Wirewound Resistors 

Commercial, Power 

FEATURES 
• High performance for low cost 

A COMPANY OF 

• Axial leads [Numbers in brackets indicate millimeters] 

• Special grade silicone for additional 
environmental protection 

• Auto insertable 
• Value and tolerance printed 

I~ 1-5l8±1/8 ~I-+- A ~I t 
[41.28±3.18] I~ t 

====~< >~==~+== 
L:= B ---+1 t D 

ELECTRICAL SPECIFICATIONS 
Resistance Range: CA-1 = .10 to 10000. CA-2 = .10 to 24000. 
Resistance Tolerance: ± 10% standard. ± 5% available. 
T. C.: ± 600PPM/oC below H1. ±300PPM/oC 10 and above. 
Power Rating: CA-1 = 1 watt. CA-2 = 2 watt. 
Maximum Working Voltage: {PR. 
Dielectric Withstanding Voltage: 600 V RMS. 

MODEL 
B C D 

Maximum Maximum ± .001 [.025] 

APPLICATIONS: Kitchen appliances: percolators, blenders, mixers, ranges, toasters, deep fryers. Automotive devices: horns, ignitions, windshield 
wipers, voltage regulators, instrument gauges. Entertainment devices: radios, televisions. Also computer and power supplies 

CONSTRUCTION: High quality, premium resistance wire is wound on a woven fiberglass core impregnated and coated with a special grade silicone. 

For more information contact: 
DALE ELECTRONICS, INC., 1122 23rd Street, Columbus, NE 68601-3647 • Phone (402) 563-6506 • Fax 402-563-6418 

A·1904 For manufact't'rers' sales offices, see yellow pages EEM 1991 



4700 

-----

EEM 1991 

RESISTORS 

COMMERCIAL, POWER 
Wirewound Resistors 

Axial Lead, Vertical Mount, Four Lead 
Radial Terminals, Surface Mount 

A COMPANY OF 

ELECTRICAL SPECIFICATIONS 

4700 

MODELCP Resistance Tolerance: ± 10% std. ± 5% available. 
Wirewound Resistors Resistance Range: . Hl to 30kil. 

Commercial, Power, 
Axial Lead, Fireproof 

Inorganic Construction, 
Meets or Exceeds 

EIA Standard RS-344 

T. C.: Below 10 = 0 ± 800PPM/oC, typical. 
10 and above = 0 ± 400PPM/oC, typical. 

Maximum Working Voltage: {PR. 
Operating Temperature: - 55°C to + 275°C. 
Wattage Rating: 2,3,5,7,10,15,20 and 22. 
Note: Models with mounting pads available. 

ELECTRICAL SPECIFICATIONS 
MODELS CPCL, * Resistance Tolerance: ± 1%, ±3%, ± 5%, ± 10%. 

CPCC, CPCP, CPCF * Resistance Range: .10 to 150kO. 
Wirewound Resistors T. C.: Depends on model. 

Commercial, Power, Vertical Dielectric Strength: 1000 VAC. 
Mount, Fireproof Inorganic Maximum Working Voltage: {PR. 

Construction, Space Savi~g, Operating Temperature: - 55°C to + 275°C. 
Models Vary by Constructlo~, Wattage Rating: 2,3,5 and 10. 
Contact Factory for All Details * Depends on model, models vary by construction. 

MODELCPL 
Wirewound Resistors 
Military, MIL-R-49465, 

Type RLV & Commercial 
Models, Power, Axial 

Lead, Fireproof 
Inorganic Construction 

MODEL CPR 
Wirewound Resistors 

Commercial, Power, 
Circuit Board Lock-In 

Mounting Tabs, Radial 
Terminals, Fireproof 

Inorganic Construction 

MODELCPSL 
Wirewound Resistors 
Military, MIL-R-49465 

Type RLV & Commercial 
Models, Power, 

Four Lead, Fireproof 
Inorganic Construction 

MODELCPSM 
Wirewound Resistors 

Commercial, Power, 
Surface Mount, Fireproof 

Inorganic Construction 

ELECTRICAL SPECIFICATIONS 
Resistance Tolerance: ± 5% std. Lower available. 
Military Tolerance, Characteristic L: ± 5%, ± 10%. 

Resistance Range: .010 to .100. Resistance is 
measured 3/8" [9.50] from resistor body. 

T. C.: Varies by resistance values. ± 550PPM/oC 
maximum. Consult factory. 

Dielectric Strength: 1000 VAC. 
Terminal Strength: 5 pounds minimum. 

ELECTRICAL .SPECIFICATIONS 
Resistance Tolerance: ± 5%, ± 10%. 
Resistance Range: .10 to 20000 .. 
T. C.: Below 10 = 0 ± 800PPM/oC. 

10 and above = 0 ± 400PPM/oC. 
Power Rating: 3 watt to 20 watt. 
Maximum Working Voltage: {PR. 
Operating Temperature: - 55°C to + 275°C. 
Wattage Rating: 3,5,7,10,15 and 20. 

ELECTRICAL SPECIFICATIONS 
Resistance Tolerance: ± 5% std. ± 3% available. 
Military Tolerance, Characteristic L: ± 5%, ± 10%. 

Resistance Range: .010 to .100 .. 
T. C.: ± 100PPM/oC maximum. 
Operating Temperature: - 55°C to + 275°C. 
Wattage Rating: 3,5,7,10 and 15. 
Dielectric Strength: 1000 VAC. 
Terminal Strength: 5 pounds minimum. 

ELECTRICAL SPECIFICATIONS 
Resistance Tolerance: ± 5%, ± 10%. 
Resistance Range: .10 to 7000 .. 
T. C.: Below 10 = 0 ± 800PPM/oC. 

10 and above = 0 ± 400PPM/oC. 
Power Rating: 3 watt and 5 watt. 
Operating Temperature: - 55°C to + 275°C. 

For more information contact: 
DALE ELECTRONICS, INC., 1122 23rd Street, Columbus, NE 68601-~47 • Phone (402) 563-6506 • Fax 402-563-6418 

For manufacturers' sales offices, see yellow pages A·1905 
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RESISTORS 4700 ' 

A COMPANY OF 

COMMERCIAL, POWER 
Wirewound Resistors 

Axial Lead, Vertical Mount, Four Lead 
Radial Terminals, Surface Mount 

MODELCPW 
Wirewound Resistors 

Commercial. Power, Axial Lead, 
Fireproof Inorganic Construction, 

High Surge Capabilities, 
Non-inductive Models Available 

ELECTRICAL SPECIFICATIONS 
Resistanc;e Tolerance: ± 1 %, ± 2%, ±3%, ± 5%. 
Resistance Range: .1 n to 45kn. 
T.C.: Below 9.9n, ± 50PPM/oC. 10n & up, ± 30PPM/oC. 
Maximum Working Voltage: VPR. 
Operating Temperature: - 55°C to + 275°C. 
Wattage Rating: 2,3,5,7,10,15 and 20. 

A COMPANY OF 

COMMERCIAL, POWER 
Wirewound Fuse Resistors 

Axial Lead, Radial Terminals 
Custom Designed Molded Models Available 

MODEL CA.(X)F 
Wirewound 

Fuse Resistors 
Commercial, Power, Axial 

Lead, Multiple 
Physical Configurations 

Available 

MODEL CP.(X)F 
Wirewound 

Fuse Resistors 
Commercial, Power, Axial 

Lead, Fireproof 
Inorganic Construction, 

Multiple Physical 
Configurations Available 

MODEL CPR.(X)F 
Wirewound 

Fuse Resistors 
Commercial, Power, Circuit 

Board Lock-In Mounting 
Tabs, Radial Terminals, 

Multiple Phyical 
Configurations Available 

MODEL RS·iF 
Wirewound 

Fuse Resistors 
High Temperature Silicone 

Molded, LowT. C., 
Fast Acting, 

Custom Designed For 
Your Application 

ELECTRICAL SPECIFICATIONS 
Resistance Tolerance: ± 10% std. ± 5% available. 
Maximum Working Voltage: {PR. 
Power Rating: Model 4000, 4 watts per inch. 
Note: Generally standard processed units will fuse before 
60 seconds when subjected to 12 x rated power minimum. 
By combining special alloys, materials and other 
techniques, faster fusing times may be accomplished. 

Applications: Kitchen appliances, automotive and 
entertainment devices, computers' and power supplies. 

ELECTRICAL SPECIFICATIONS 
Resistance Tolerance: ± 5% minimum. 
Resistance Range: .05n to 1200n. 
Operating Temperature: - 55°C to + 275°C. 
Terminal Strength: 7 pound pull test. 
Wattage Rating at 25°C: 2,3,5,7,10,15,20 and 22. 
Note: Generally standard processed units will fuse before 
60 seconds when subjected to 15 x rated power minimum. 
By combining special alloys, materials and other 
techniques, faster fusing times may be accomplished. 

ELECTRICAL SPECIFICATIONS 
Resistance Tolerance: ± 5% minmum. 
Resistance Range: .1 n to 11 oon. 
Operating Temperature: - 55°C to + 275°C. 
Terminal Strength: 7 pound pull test. 
Wattage Rating at 25°C: 5,7, 10, 15 and 20. 

Note: Generally standard processed units will fuse before 
60 seconds when subjected to 15 x rated power minimum. 
By combining special alloys, materials and other 
techniques, faster fusing times may be accomplished. 

ELECTRICAL SPECIFICATIONS 
Resistance Tolerance: ± 3%, ± 5% ± 10%. 
Resistance Range: .12n to 500n. 
T.C.: ±50PPM/oC, 1n thru 9.9n. ±30PPM/oC, 10n & up. 
Power Rating: 1.0 watt std. Higher ratings available. 
Dielectric Strength: 750 VAC. 
Fusing Times: 1 millsecond to 1 second. 
Minimum Fusing Current: Approximately.4 times the 
continuous operating current obtainable on some 
designs. Larger ratios produce better designs. 

For more information contact: 
DALE ELECTRONICS, INC., 1122 23rd Street, Columbus, NE 68601-3647 • Phone (402) 563-6506 • Fax 402-563-6418 

For manufacturers' sales offices, see yellow pages EEM 1991 



4700 RESISTORS 4700 

A COMPANY OF 

SPECIAL PURPOSE 
Wirewound Resistors 

Engineered to Your Special Requirements 

===-===== .. == 

n 

The photo at left illustrates only a few of the many 
special purpose wirewound resistors built by the Dale 
Special Products Section in the Wirewound Division. 

Full-time engineers assigned to this section draw on 
the industry's largest file of non-standard resistor 
design and production information. Often, in a matter 
of minutes, these engineers determine a fast, practical 
route to the production of your non-standard part. 

The list be/ow shows some of the options and 
combinations which can be achieved: 

WIREWOUND OPTIONS 

Construction: Heat sink, silicone coated, epoxy or 
silicone molded (single or multi-element), hermetic 
seal (ceramic tube or metal can encapsulated), clip 
mounted or fireproof inorganic construction. 

Leads: Radial and axial type, special materials and 
dimensions, spaded, threaded, insulated, quick
disconnect eyelet, printed circuit, ferrule. 

Matching: T. C. by pairs, value and set, close 
tolerance, resistance ratio. 

Special Types: Extended low or high resistance range, 
adjustable, low reactance, special wire alloys, very low 
or high T. C., high stability, special tolerances, tapped, 
water cooled, temperature sensitive, inductive. 

Pre-conditioning: Power aging, temperature cycling, 
temperature and power, short-time overload, thermal 
shock, X-ray, temperature aging. 

Shunts: Low value, 4-terminal resistors built to 
customer specifications or designed by our engineers 
to meet your current sensing requirements. 

Fuse Resistors: Our hybrid components designed to 
act as an ordinary resistor under normal circuit 
conditions, and as a fuse under fault conditions. Dale 
offers a variety of standard types, physical sizes and 
basic styles. Each application should be referred to 
Dale for an individual design to insure optimum 
performance in any particular circuit. See our special 
pages on fuse resistors. 

For Fast Attention to Your Special Resistor 
Requirements, Call or Write: 

Special Products Section 
Wirewound Division 
DALE ELECTRONICS, INC. 
1122 23rd Street, Columbus, NE 68601-3647 
Phone (402) 563-6506 

For more information contact: 
DALE ELECTRONICS, INC., 1122 23rd Street, Columbus, NE 68601-3647 • Phone (402) 563-6506 • Fax 402-563-6418 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1907 
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RESISTORS 

SPECIAL PURPOSE 
Wirewound Resistors 
Four Terminal, Current Sensing 
For Instrumentation and Control 

MODELS SPR·676 

4760 

A COMPANY OF 

SPR.2039, SPR·2093 ~~,::--=-:.:.~~-~~-;::---....:..=~::..:.::.=...j 

..... 

Wirewound Resistors 

Special Purpose 

Open Style 

Designed for 

Printed Circuit Boards 

MODELS SPR·2073 

SPR.2123, SPR·2091 

Wirewound Resistors 

Special Purpose 

Ceramic Potted 

Designed for 

Rugged Applications 

MODEL SPR.383 
Wirewound Resistors 

Special Purpose 
Heat Sink Style, Silicone Molded 

Aluminum Housed Unit 
Featuring Flexible Teflon 
Insulated Leads to Meet 

Those Tough Environmental 
Requirements 

MODEL SPR·1005 
Wirewound Resistors 

Special Purpose 
Silicone Molded 

SPR-1005-26/MIL-R-49465/1 
Qualified, Type RLV-10 ~~~--J:~~::--~~--::--2!~~=----l 

MODEL SPR·1014 

Wirewound Resistors 

Special Purpose 

Fuse Clip 

Mounted Style 

FEATURES 
• Designed for use in equipment requiring an easily. 

changeable resistor for calibration of equipment to 
specific installation requirements. The 1 1/4 x 1/4 
[31.75 x 6.35] unit mounts in a standard fuse clip. The 
value range is 1 ohm to 1 kilohm in 5% or 10% 
tolerance and dissipates 3 watts at 25°C. Extended 
value range and lower tolerances are available on 
request. 

For more information contact: 
DALE ELECTRONICS, INC., 1122 23rd Street, Columbus, NE 68601-3647 • Phone (402) 563-6506 • Fax 402-563-6418 

For manufacturers' sales offices, ~ee yellow pages EEM 1991 



A 
AID acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AFC audio frequency control 
AFT automatic filter test 
ALGOL algoritlunic language 
AM a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information interchange 
ASIC application specific IC 
ATE automatic test equipment 
ATG automatic test generation 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility syste 

C 
CAD computer-aided design 
CAE computer-aided engineering 
CAM computer-aided manufacture 
CAMAC computer-automated 

measurement and control 
CAPP computer-aided process 

planning 
CAT computer-aided test 
CATV cable television or 

community antenna television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CIE computer-integrated engineering 
CIM computer-integrated 

manufacturing 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide 

semiconductor 
Comm. communications 
CPS cbaracters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DBMS data base management 

system 
DC direct current 
DFT design for testability 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDA electronic design automation 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable 

PROM 

EIA Electronic Industries 
Association 

EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM erasable programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200' Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide FET 
CMIP commn management 

information protocol 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 
HlPOT test, measurement, and 

diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

lAB Internet Activities Board 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 
ISDN integrated services digital 

network 
ISO International Standards 

Organization 

J 
JEDEC Joint Electronic Device 

Engineering Council 
JFET junction FET 
JMOS junction MaS 

K 
kHz kilohertz (\0 3 hertz) 
KSR keyboard send /receive 

L 
LAN local area netwotK 
LC (filters) inductance/capacitance 
LeC leaded chip carrier 
LCD liquid crystal display 
LED Iight-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement 

transformer 

M 
MASER microwave amplification 

by stimulated emission of 
radiation 

MA TV master antenna television 

IlF microfarad 
MHz megahertz 
MIC microwave IC 
MIPS million instructions per 

second 
Mm microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide 

semiconductor FET 
MOSIGT metal oxide 

semiconductor insulated-gate 
transistor 

MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation 

module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical cbaracter reader 
OEM original equipment 

manufacturer 
OR a logical operator 
OSI open systems interconnection 

P 
PAL programmable array logic 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
PCS plastic clad silica 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 

SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon-controlled switch 
SDA source & detector assemblies 
SGMP simple gateway monitoring 

protocol 
SIDAC bidirectional voltage

triggered switch 
SIMM single in-line memory 

module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SNMP simpole network 

management protocol 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid-state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of 

expansion 
TXCO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250' Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

t03 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
VA C volts (of) alternating current 
V AN value-added netwotK 
VAR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz 

to 300 MHz) 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 

kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 



RESISTORS 4700 

PRECISION THIN - FILM RESISTOR 

HERMETIC DIP 
MOLDED SIP 'tttttttt 

Electro - Films Inc. is a leading supplier of thin-film 
resistive components offering the broadest line of 
products in the industry. The products range from 
hybrid substrates, unpackaged resistor networks and 
chip resistors to a wide variety of packaged resistor 
networks including surface mount components. 

Both NiCr and TaN resistor material can be sup
plied depending upon the application. Parts can be 

ftttttt COATED SIP 
SOIC 

produced to MIL STO 883C level B or S, 83401 or 
55342 as appropriate for the particular product. The 
table below illustrates the range of parameters 
attainable. All tolerances and values are not available 
in every type package or configuration. EFI 
Application Engineering looks forward to discussing 
your particular application and suggesting appropriate 
packaging solutions. 

GENERAL PRODUCT CAPABILITY CHART 

Stability: 1000 Hrs. @ 125°C 0.020% Absolute; 0.005% Ratio <0.2% Absolute; <0.04% Ratio 

0.20 r-----------------, 
0.18 OLT @ 125°C - ABSOLUTE PRIFT COMPOSITE 
0.16 

'#. 0.14 
~. 0.12 I MEAN (9000 HRS) = .0520% I 
a: 0.10 
Ii: 0.08 

<I 0.06 t---=:::::::::===;;;::;;:;;;;;oo--4 
0.04 I .----
0.02 ~ 
0.00 ~ ......... -...,.....-.----.--.......---.---.--......... --I 

o 1000 2000 3000 4000 5000 6000 7000 8000 9000 

TIME IN HOURS 

0.030 -r----------------, 
OLT@ 125°C - RATIO DRIFT COMPOSITE 

0.025 

'#. 0.020 
z a: 0.015 

MEAN (9000 HRS) = .0089% I 

~ 0.010 1----::::::====:::;:;=;;;;;;;;;0 .... -, 
0.005 .----

0.000 ~ . 
o 1000 2000 3000 4000 5000 6000 7000 8000 9000 

TIME IN HOURS 

HYBRID CIRCUIT SUBSTRATES 

* Patterned and etched 

* With / without resistors 

* Sizes to 3" x 4" 

* Conductors: Au standard, Cu available 

* Ni barrier for solderability 

* Sputtered metals available: NiCr, TaN, TiW, 

TaW,Ti, Mo, Ni, Pd 

* Plated metals: Au, Cu, Ni 

* Overcoat for wirebond crossovers available 

* MIL STO 883C, 2032 visual 

UNPACKAGED RESISTOR NETWORKS 

* Wide range of values on same chip 

* Silicon or alumina substrates 

* NiCr or TaN resistors 

* MIL STO 883C, 2032 visual 

* Tight ratio tolerance, to 0.003% 
* Tight TCR tracking to ±D.5 PPM /oC 

It il ELE9.l!!f?mE; fL~It!~/lt:!£f!l!!2.!'~ TED 
. Tel. (401) 738-9150 TWX-EFI WRWK 710-382-0405 FAX 401-738-4389 

A·1910 For manufacturers' sales offices, see yellow pages EEM 1991 



4700 RESISTORS 4700 

COMPONENTS & PACKAGED NETWORKS 
LLCC~ 

MOLDED DIP 

PACKAGES 

SLRC 

'VERSA-CHIP 

Electro-Films Inc. supplies custom designed resistor military versions, including MIL STD 883C level S 
networks in almost all types of standard packages in for space applications, are available. Performance 
addition to proprietary packages. Standard resistor characteristics are summarized on the facing page. 
interconnect configurations are available in some Ratio tolerances to 0.01% can readily be achieved 
packages as indicated below. Both industrial and in most packages. 

PLUG -IN 

DIPS ( Dual In-Line Packages) 

HERMETIC: 

SIPS (Single In-Line Packages) 
MOLDED: 

*8,14,16,18,20,241eads 
* MIL STD 883C level B or S, MIL STD 83401 

MOLDED: 
* MIL STD 83401 
* 8,14,16,18,20, 24 leads 

* 7, 8, 9,10 leads 
* MIL STD 83401 and Industrial 

COATED: 
* 3 to 10 leads 
* Industrial 

COATED: 
* Even lead count 4 to 24 leads 
* Industrial 

Circuit Configurations for Molded & Coated SIPS 
* Series and common bus interconnections 

Circuit Configurations for Hermetic, Molded & Coated DIPS 
* Ladders (8,10, 12 Bits; both R 12R and Binary/BCD); 
1 I 4 LSB @ room temperature , 1 I 2 LSB over 
temperature range of -55°C to 125°C 

* Mixed values and tolerances in the same package 
* Standard and custom designs 

* MIL STD 83401 configurations A, B, F 
* Voltage Dividers 
* Standard and custom designs 

TO-Headers: 
HERMETIC: 
* 3 to 10 leads 
* MIL STD 883e level B or S 

SURFACE MOUNT 

LLCC: Leadless Chip Carrier: 
* Hermetic: 16, 18, 20, 28 pads 
* Industrial; MIL STD 83401 
* MIL STD 883e level B or S 

FLAT- PAKS: 
* Hermetic: 14, 16, 24 leads STD. 
* MIL STD 883e level B or S 
* MIL STD 83401 

PLCC: Plastic Leadless Chip Carrier: 
*16,18,20,28,44 pads 
* Industrial; MIL STD 83401 
* Mixed values and tolerances 

SOIC: Small Outline Integrated Circuit: 
* 8,14, 16 leads 
* Industrial; MIL STD83401 

ELECTRO - FILMS 

SLRC: Single Layer Resistor Carrier: 
* 4 to 36 pads 
* Industrial 

VERSA-CHIP: 
* Plastic coated 
* Leaded; 20 leads 
* Industrial 
* LLCC footprint 

WRAP-AROUND CHIP RESISTORS: 
* Std. 80S, 1206; Other sizes available 
* Tolerances to ±0.05% Abs. 
* TCR's 10, 25 or 50 PPM 1°C 
* Solder coated or Gold terminals 
* Nickel barrier for excellent solderability 

INCORPORATED 
111 GILBANE STREET, WARWICK CENTRAL INDUSTRIAL PARK, WARWICK, RI 02886 

Tel. (401) 738-9150 TWX-EFI WRWK 710-382-0405 FAX 401-738-4389 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1911 
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SFM THIN -FILM CHIP RESISTORS 
eBB eTR eBe 

This is the broadest line of thin-film chip resistors 
available - silicon or alumina substrates, TaN or NiCr 
resistive material, wire bond or solder attach, tigh~ 

absolute and center-tap ratio tolerances, low TCR and 
excellent long term stability. ( For Microwave Chip 
Resistors, see our ad under Microwave Components. ) 

TYPE 

CTR 

SFM 

BCR 

SFX 

MTR 

PWA 

NET 

TYPE 

1 

2 

3 

4 

5 

6 

TYPE 

NCA 

NCB 

NCC 

NCO 

NCE 

CBA 

CBB 

CBC 

A·1912 

SILICON CHIP RESISTORS 

SIZE FEATURE RESISTOR • POWER (Mils) MATERIAL 

3OX20 Center Tap - 1 n to 1Mn TaN or NiCr 250mw 

ELECTRICAL SPECIFICATIONS 

TCR 
± 100 PPM 1 °C STD 

± 10, ±25, ±SO Special 

20X20 Single Value - 4.3 n to 1 Mn TaN or NiCr 250mw Stability < 0.2"10 Type dependent 
( 1000 Hrs. @ 125°C) 

20X20 Single Value, Back Contact TaN 2SOmw Tolerance 0.1%to 10% 

40X40 Single Value - 1 M to 2.5 Mn TaN 20mw MATERIAL SPECIFICATIONS 

33X33 Multi-Tap, 11 ~ 
400nto 240 TaN 250mw Substrate Silicon 10 ±2 Mils 

30X45 Single Value.- High Power TaN or NiCr 500mw Dielectric Si02 10 KA Min. 

30X30 (2) Resistors, series or isolated TaN or NiCr 125mw Metallzatlon 
Aluminum 10 KA Min. 
Gold 15 KAMin. 

• Power @70°C derated to 0 @ 175°C ( 100V max. ) 

ALUMINA CHIP RESISTORS 

SIZE·· 
FEATURE 

RESISTOR POWER 
(Mils) MATERIAL @125°C 

2OX40 20nt024Kn TaN or NiCr 40mw 

ELECTRICAL SPECIFICATIONS 

TCR ±10, 25, SO PPM 1 °C NiCr 
± 100 200 PPM 1°C TaN 

Stability < 0.05% 11000 Hrs.@125°C NiCr 
30X30 25nt040 Kn TaN or NiCr 40mw 

SOX50 2Onto 125 Kn TaN or NiCr 100mw 

Tolerance ±O.05% to 10 % NiCr 
C.T. Ratio to 0.01% 

MATERIAL SPECIFICATIONS 
SOX 100 4Ont0400 Kn TaN or NiCr 175mw 

100 X 100 2Onto 1 Mn TaN or NiCr 400mw 

30X45 2Ont059Kn TaN or NiCr 60mw 

Substrate Alumina 10±2 Mils 
99.6% 

Gold 15~Min. 
Metallzatlon Ni Barrier 5KAMin. 

Solder --
.•• All sizes available in Center Tapped versions. 

SIZE 
(Mils) 

20X20 

30X30 

4OX40 

55X55 

6OX60 

20X30 

20X50 

46)(46 

CHIP CAPACITORS 

Thin Film MOS I MNOS Capacitor Chips 

FEATURE WOrk,nB Voltage 
( C) 

MATERIAL SPECIFICATIONS 

0.5 pI - 51 pI 100V -40V 

33pf-100pl 100V-50V 
Substrate Silicon 

50 pI - 220 pI 100V-50V 

150pf -510pl 100V-50V 
DI~lectrlc MOS 1 MNOS 

500 pI - 1000 pf 4OV-25V 
0.25, 0.50, 1.0, 2.0 pf ±25% 100V,30V 1,2,4,8 pf±lO% 

Aluminum 

Metallzatlon 
Binary 1, 2, 4, 8,16 pf 75V Gold 

Binary 3, 6, 12, 24, 48 pI 75V 

ELECTRO - FILMS INCORPORATED 
SEMIS FILMS DIVISION 

P.O. BOX 188, WEST HURLEY, NY, 12491 Tel. (914) 338-7714 FAX 914-338-6329 

For manufacturers' sales offices, see yellow pages 

10±2 Mils 

10 KA Min. 

15 KAMin. 

EEM 1991 



4700 RESISTORS 

PRECISION WIREWOUND 

RESISTORS 

1,500,000 resistors in stock
all manufactured to meet 
the most exacting standards of 
accuracy, stability and reliability. 
General Resistance has been engaged in the development 
and manufacture of precision wirewound resistors for over 30 
years. The widest possible range of form factors is available, 
including axial and PC mounting types, in resistance values and 
accuracies to meet virtually any requirement. 

"Standard values· are normally available from stock. And any 
resistance value from 10 to 1.100,0000, as well as accuracies 
other than the 'standard- ± 0.1%, ± 0.025% and ± 0.01%, are 
available. 

All General Resistance resistors are manufactured to the exact
ing standards typified by military specifications such as MIL-R-93/ 
MIL-R-39005 (RB and RBR styles). 

PowerA 
Basic Standard Rating Max. A 

Type Resistance Accuracies Stability Tampeo ±D.1'1@ Voltage Oia. 
Range +85"& 

8E16 
In 

8E16, 1/4" 
ECONISTDR to 

ImII 200VOC 6.4 mm 
(Axial-Leadsl 1.1 Meg BE24, or AC pk. 114" 

8E24 D.4IIW 6.4 mm 

SQIL'RtSTDR 
In l5OV0C to D.aIIW MIA (pC Mountingl GR102 lOOK or AC pk. 

±35ppml ±5ppml 
12E32 In 10 3.5M "1: max. 12E32. 3/B" 

MAXI-DIIM 
year -55"& to o.75W moc 9.5 mm 

(Axial-liadsl +125"& 16E32. or AC pk. 1/2" 
16E32 In 10 5M ±O.O1'11 (others 1.00w 12.7 mm 

±O.025'11 availablel 
In ±D.l'11 

PLUGISTOR (others l5OV0C 1/4" 
(pC Mountingl 8P13 to availablel D.aIIW or AC pk. 6.4 mm 

200K 

MINI-OHM In 175VOC 5/32" 
(Axial Leadsl 5E1D to D.2W or AC pk. 4mm 

11K 

8C24 D.· 114" 
6.4 mm 

12C20 ±5Oppml D.7!i1V· 3/B" 
o.oln 9.5mm 

CURRISTOR year 
16C32 ±ll1ppml 1.· 1/2" 

to "& std. 12.7 mm 
(others 

1/2" 16C64 lOOn availablel 2.5OW· 
12.7mm 

32C64 6.D· 1-
25.4mm 

\+--c 

1-

B C 
Length Length 

of Wire 

112" 1-1/2" typo 
12.7 mm 38 mm 

3/4" 1-1/2" typo 
19.1 mm 38mm 

0.32" 1" typo 
8.1 mm 25mm 

1" 1-112" typo 
25.4 mm 38 mm 

1- 1-1/2" typo 
25.4 mm 38 mm 

13/32" 1" typo 
10.3 mm 25mm 

5/16" 1-1/2" typo 
D.5mm 38 mm 

3/4" 1-
19.1 mm 25mm 

SIS" 1-
15.9mm 25mm 

1" 1" 
25.4 mm 25mm 

2" 1" 
51 mm 25mm 

2" MIA 51 mm 

~. B ~. -
1 c 
1 
Ot 
Wire 

Gauge 

22AWG 
D.6 mm 
20AWG 
DB mm 

22AWG 
D.6mm 

20AWG 
D.8 mm 
20AWG 
D.8 mm 

22AWG 
o.6mm 

24AWG 
o.4mm 

22 013) AWG 
0.6 or D.8 mm 

20AWG 
OBmm 

20 AWG or 
Terminals 

20AWG or 
Terminals 

Terminals 

ECONISTOR, MINI-OHM, 
AND MAXI-OHM 

c---+\ 
AI. 

CURRISTOR 

Ali 

saUARISTOR 

PLUGISTOR 

IlFor other tolerances 
cansult factary 

*Pawer ratings far Curristor 
are at + 1 aaoc 

tAliloods are tinned capper 

GENERAL RESISTANCE CALL 203 481 5721 P.O Box 185, North Branford, Connecticut 06471 • 
TWX: 710-452-3092/FAX: (203) 481-8937 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1913 



4700 RESISTORS 

. Precision Wirewound 
Resistors 

. Commercial/Industrial 

Axial Leaded Styles 

A0931 J40 0.038 
A0940 J40 0.050 
Al020 E15-200 0.063 
Al025 E14 J60 0.063 
Al030 E15 0.063 
A1221 J80 0.063 
A1225 E12 J90 0.125 
A1231 E17 0.125 
A1236 0.125 
A1237 E18 Jl00 0.125 
A1527 E29 Jl02 0.125 
A1531 E24 0.156 
A1535 E25 0.156 
A1550 Jl05 0.188 
A1825 E9 0.156 
A1831 E28 0.156 
A1838 E27 Jll0 0.188 
A1850 Jl12 0.250 
A1862 

A2525 0.188 
A2529 0.21B 
A2535 E40 0.250 
A2536 E40-20 0.313 
A2550 E4B J120 0.313 
A2552 E48·20 0.412 
A2575 E56 J130 0.412 
A2576 E56-20 0.625 

A251 00 J132 0.625 
A25101 ES8 0.150 
A3175 E71 0.562 
A3181 J135 0.625 
A3481 J138 0.750 
A3750 E72 J140 0.412 
A3762 E74 0.500 
A3775 E57 J150 0.625 
A371 00 E60 J160 1.250 
A5050 J170 0.625 
AS062 E73 0.750 
A5075 E59 J180 0.938 
A50100 E61 J190 1.250 
A50125 E512 1.562 
A50150 E64 J200 1.875 

Features 
• All-welded construction 

• Moisture-resistant epoxy 
encapsulation 

• Electro-tinned oxygen-free copper 
leads (standard) 

• Non-inductive reverse-PI wound 
(unless otherwise specified) 

• Markings impervious to solvents 

• Excellent long-term stability 

0.030 75 187K 0.10 
0.040 75 140K 0.10 
0.050 150 0.10 
0.050 75 113K 0.10 
0.050 200 0.10 
(h050 100 200K 0.10 
0.100 100 lOOK 0.10 
0.100 200 0.10 
0.100 100 lOOK 0.10 
0.100 100 lOOK 0.10 
0.100 100 lOOK 0.10 
0.125 300 720K 0.10 
0.125 300 720K 0.H1 
0.150 150 150K 0.10 
0.125 300 720K 0.10 
0.125 300 720K 0.10 
0.150 150 150K 0.10 
0.200 200 200K 0.10 
0.200 300 450K 0.10 

0.150 200 267K 0.10 
0.175 300 515K 0.H1 
0.200 300 450K 0.10 
0.250 300 360K 0.10 
0.250 300 360K 0.10 
0.330 300 360K 0.10 
0.330 400 273K 0.10 
0.500 600 485K 0.10 
0.500 400 320K 0.10 
0.600 600 320K 0.10 
0.450 400 356K 0.10 
0.500 600 320K 0.10 
0.600 600 267K 0.10 
0.330 400 485K 0.10 
0.400 400 400K 0.10 
0.500 600 320K 0.10 
1.000 600 360K 0.10 
0.500 400 320K 0.10 
0.600 400 267K 0.10 
0.750 400 213K 0.10 
1.000 800 640K 0.10 
1.250 BOO 512K 0.10 
1.500 900 540K 0.10 

200K 
300K 
250K 
250K 
250K 
250K 
300K 
350K 
400K 
400K 
650K 
800K 
800K 
1.5M 
1.0M 
1.0M 
1.5M 
1.5M 
1.5M 

I 

1.0M 
2.0M 
2.0M 
2.0M 
2.5M 
2.5M 
5.0M 
4.0M 
5.0M 
4.5M 
5.0M 
5.0M 
5.0M 
7.5M 
7.5M 
10.0M 
13.0M 
12.5M 
12.5M 
18.0M 
25.0M 
2B.OM 
40.0M 

4700 

A COMPANY OF 

ELLIOTT JORDAN 

General Specifications 

• Resistance Range: 0.1 Q to 55MQ 

• Resistance Tolerance: ±O.005%, 
±O.01 %, ±O.02%, ±0.05%, ±0.1 %, 
±0.5%, ±1.0% 

• Temperature Coefficient (TCR): 
< ±5 ppm/DC (_10DC to +80DC) 
< ±10 ppm/DC (-55°C to + 125DC) 

• TCR Tracking: Available to 2 ppm/DC . 
• Power Ratings: 0.030 Watts to 

2 Watts @ + 125DC 

• Shelf-Life Stability: <50 ppm/yr. 

• Insulation Resistance: > 1 OOOMQ 

0.097 0.312 24 0.020 
0.097 0.406 24 0.020 
0.100 0.200 24 0.020 
0.105 0.250 24 0.020 
0.100 0.300 24 0.020 
0.125 0.215 24 0.020 
0.125 0.250 24 0.020 
0.125 0.312 22 0.025 
0.125 0.375 24 0.020 
0.125 0.375 22 . 0.025 
0.155 0.270 22 0.025 
0.156 0.310 22 0.025 
0.156 0.350 22 0.025 
0.155 0.500 22 0.025 
0.187 0.250 22 0.025 
0.187 0.312 22 0.025 
0.187 0.375 22 0.025 
0.187 0.500 22 0.025 RB74 
0.187 0.625 22 

0.250 0.250 22 0.025 
0.250 0.295 22 0.025 RB75 
0.250 0.350 22 0.025 
0.250 0.350 20 0.032 RB56 
0.250 0.500 22 0.025 
0.250 0.500 20 0.032 RB55 
0.250 0.750 22 0.025 
0.250 0.750 20 0.032 RB54 
0.250 1.000 22 0.025 
0.250 1.000 20 0.032 
0.312 0.750 22 0.025 
0.312 0.812 22 0.025 RB76' 
0.343 0.812 20 0.032 
0.375 0.500 20 0.032 
0.375 0.625 20 0.032 
0.375 0.750 20 0.032 RB53 
0.375 1.000 20 0.032 RB52 
0.500 0.500 20 0.032 
0.500 0.625 . 20 0.032 
0.500 0.750 20 0.032 
0.500 1.000 20 0.032 RB57 
0.500 1.250 20 0.032 
0.500 1.500 20 0.032 RB58 

461 North 22nd Street _ P.O. Box 1090 _ Grand Junction, CO 81502 _ (619) 690.-2401 _ FAX (619) 690-0132 
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4700 RESISTORS 

Precision Wirewound 
Resistors 

4700 

A COMPANY OF 

ELLIOTT JORDAN 

Space Saving Printed Circuit Styles 

P1837 PB20 0.163 0.130 
P2525 PB27 0.188 0.150 
P2526 111P 0.250 0.200 
P2527 111P-200 0.250 0.200 
P2528 PB32 0.188 0.150 
P2531 PB37 0.225 0.180 
P2535 114P 0.250 0.200 
P2537 PB42 0.250 0.200 
P2550 PB47 0.313 0.250 
P2551 112P 0.313 0.250 
P3750 72P 0.413 0.330 
P3751 110P PB52 0.500 0.400 
P5050 116P 0.625 0.500 
P5051 PB57 0.625 0.500 

Features 
• Space saving configurations 

• All-welded construction 

• Moisture-resistant epoxy 
encapsulation 

• Electro-tinned oxygen-free copper 
leads (standard) 

• Non-inductive reverse-PI wound 
(unless otherwise specified) 

• Marking impervious to solvents 

• Excellent long-term stability 

150 1731< 0.1(2 8001< 0.187 
175 204K 0.1(2 800K 0.250 
175 153K 0.1(2 1.0M 0.250 
175 153K 0.1(2 1.0M 0.250 
200 267K 0.1(2 1.0M 0.250 
225 281K 0.1(2 1.0M 0.250 
250 313K 0.1(2 1.0M 0.250 
250 313K 0.10 1.0M 0.250 
400 640K 0.10 1.3M 0.250 
300 360K 0.1(2 1.3M 0.250 
400 485K 0.1(2 1.3M 0.375 
400 400K O.W 5.0M 0.375 
400 320K 0.10 7.0M 0.500 
400 320K 0.10 7.0M 0.500 

General Specifications 
• Resistance Range: 0.1 Q to 7MQ 

• Resistance Tolerance: ±0.005%, 
±0.01%, ±0.02%, ±0.05%, ±0.1%, 
±0.5%, ±1.0% 

• Temperature Coefficient of Resis
tance (TCR): 
< ±5 ppmfOC (-10°C to +80°C) 
< ±10 ppm/oC (-55°C to + 125°C) 

• TCR Tracking: Available to 2 ppmfOC 

• Power Ratings: 0.100 Watts to 0.700 
Watts @ 125°C 

• Shelf-Life Stability: <50 ppm/yr. 

• Insulation Resistance: >1 OOOMQ 

0.375 0.100 22 0.025 
0.250 0.100 24 0.020 
0.250 0.150 22 0.025 
0.250 0.200 22 0.025 
0.280 0.150 22 0.025 
0.312 0.200 22 0.025 RB71 
0.350 0.150 22 0.025 
0.375 0.150 24 0.020 
0.500 0.175 22 0.025 
0.500 0.150 22 0.025 
0.500 0.250 20 0.032 
0.500 0.200 20 0.032 RB70 
0.500 0.300 20 0.032 
0.500 0.400 20 0.032 

1. Dimensions listed are in inches. 2. Military type is for reference only, and does not imply QPL approval. 

PR2526 192P 
PR3230 191P 
PR2550 
PR3231 
PR5256 190P 
PR5387 189P 

HD20 
HD102 

1 .. Dimensions listed are in inches. 

Other Available Wirewound Products 

• Ultra High Stability 
- Hermetically Sealed 

• Four Terminal Low ohmic Value 
- Tight tolerance 

• Networks 

0.1(2 1.0M 
O.W 1.5M 
0.1(2 1.5M 
0.10 1.0M 
0.1(2 1.5M 
0.10 1.5M 

• SpeCial TCR to +6000 ppm/oC 
- Temperature compensating 
- Temperature sensing 

• Low Reactance - High Speed 

• Matched Sets 

461 North 22nd Street _ P.O. Box 1090 _ Grand Junction, CO 81502 _ (619) 690·2401 _ FAX (619) 690-0132 
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4700 RESISTORS 4700 

I-IIIIEII HY-MEG CORPORATION 
852-854 WESTGATE DR. ADDISON, IL 60101 

PHONE (708) 543-9250 FAX (708) 543-9260 

HA PRECISION RESISTORS 

• Excellent long term stability 
• TCR'S-2S PPM to 100 PPM 
• Tolerances-0.1% to 10.0% 
• Matched sets available 
• Preconditioning available to 10 kV 

SPECIFICATIONS 
HMC waH· Voltage Resistance' Maximum Dimensions 
Type age . Rating Min. Max. Cl BD lD +/-.002" 

Hlo55 .25W 500vDC 10K 100M .290 .100 
(7.366) (2.54) 

HA·60 .50W 750VDC 10K 100M .405 .165 
(10.287) (4.191) 

HA·600 .75W 1000VDC 20K 100M .590 .165 
(14.986) (4.191) 

HA-65 1.OW 1500VDC 20K 100M .620 .195 
(15.748) (4.953) 

HA·650 1.5W 3000VDC 50K 100M 1.210 .195 
(30.734) (4.953) 

HA·70 2.0W 3500VDC 50K 100M .835 .255 
(21.209) (6.477) 

HA-BO 3.OW 5000VDC 75K 100M .965 .340 
(24.511) (8.636) 

Hlol00 4.0W 7500VDC lOOK 100M 1.815 .340 
(46.101) (8.636) 

HA·l20 5.0W 10,OOOVDC 150K 100M 2.130 .340 
(54.102) (8.636) 

• For other resistance values consult factory. 

ENVIRONMENTAL PERFORMANCE 
SPECIFICATIONS 

.025 
(.635) 

.032 
(.812) 

.032 
(.812) 

.032 
(.812) 

.032 
(.812) 

.032 
(.812) 

.032 
(.812) 

.032 
(.812) 

.032 
(.812) 

LOADLIFE (1000 hrs. RATED VOLTAGE AT 70 C) . . . . . . . . . . . .. .25% 
OVERLOAD (1.5 TIMES RATED VOLTAGE FOR 10 SEC). . . . . .. .2% 
MOISTURE RESISTANCE (NO LOAD POLAR) ................ 5% 
THERMAL SHOCK ...................................... 25% 
SOLDER EFFECT .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .1 % 
TERMINAL STRENGTH. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .2% 
SHELF LIFE (1 yr. AT 25 C). . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .1 % 
INSULATION RESISTANCE (AT 500 VDC) ................... 10KMegs 
LOW TEMPERATURE OPERATION ....................... .25% 
HIGH·TEMPERATURE EXPOSURE 

150 C FOR 2000 HRS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .5% 
175 C FOR 2000 HRS ....................... : ........... 750Al 

DIELECTRIC STRENGTH ................................ 25% 

POWER DERATING CURVE 

100 
~ 
~ 80 
IL 

lso 
I. 
c 40 

~ 
:. 20 

o 

" 
~ 

20 40 SO 80 100 120 140 ISO 180 

Ambient Temperature 'OC) 

HV HIGH VOLTAGE RESISTORS 

• TCR'S-2S PPM to 100 PPM 
• Tolerances-O.S% to 10% 
• Resistance values to 50 GIG OHM 
• VCR'S to 1 PPM available 
• Preconditioning available 

SPECIFICATIONS 
HMC waH· Voltage Resistance' Maximum Dimensions 
Type .age Rating Min. Max. Cl BD LD +/-.002" 

HY·55 .50W 750VDC 25K 1000M .290 .100 
(7.366) (2.54) 

HY·60 tOW 1500VDC 25K 5000M .405 .165 
(10.287) (4.191) 

HY·600 1.5W 1750VDC 50K 10KM .590 .165 
(14.986) (4.191) 

HY·65 2.0W 2500VDC 50K 10KM .620 .195 
(15.748) (4.953) 

HY·650 2.5W 4000VDC lOOK 20KM 1.210 .195 
(30.734) (4.953) 

HVo70 3.0W 5000VDC lOOK 20KM .835 .255 
(21.209) (6.477) 

HY·BO 4.0W 7500VDC 150K 30KM .965 .340 
(24.511) (8.636) 

HY·l00 5.0W 15,OOOVDC 200K 50KM 1.815 .340 
(46.101) (8.636) 

HV·120 6.OW 20,OOOVDC 300K 50KM 2.130 .340 
(54.102) (8.636) 

• For other resistance values consult factory . 

ENVIRONMENTAL PERFORMANCE 
SPECIFICATIONS 

.025 
(.635) 

.032 
(.812) 

.032 
(.812) 

.032 
(.812) 

.032 
(.812) 

.032 
(.812) 

.032 
(.812) 

.032 
(.812) 

.032 
(.812) 

LOADLIFE (1000 hrs. RATED VOLTAGE AT 70 C) .............. 5% 
OVERLOAD (1.5 TIMES RATED VOLTAGE FOR 10 SEC) ........ 3% 
MOISTURE RESISTANCE (NO LOAD POLAR). . . . . . . . . . . . . .. .50Al 
THERMAL SHOCK. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .25% 
SOLDER EFFECT .............................. . . . . . .. .1 % 
TERMINAL STRENGTH .................................. 2% 
SHELF LIFE (1 yr. AT 25 C). . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .25% 
INSULATION RESISTANCE (AT 500 VDC) ................... 10KMegs 
LOW TEMPERATURE OPERATION .... ,.................. .25% 
HIGH·TEMPERATURE EXPOSURE 

150 C FOR 2000 HRS .................................. 5% 
175 C FOR 2000 HRS .................................. 75% 

DIELECTRIC STRENGTH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .25% 

DIMENSIONS inches (mm) 

I t 
i=~r--'~~B~D -t I~ ___ ....1. •• 

1
:=_ 1.5±.125.1. 

LD I----CL (38.1±3.1).-, 

FOR FAST HELP ON NEW &,RUSH ORDERS CALL 1-800-322-1953 
. FOR TECHNICAL INFORMATION CALL 1·708·543·9252 

A·1916 For manufacturers' sales offices, see yellow pages EEM 1991 



4700 RESISTORS 4700 

I .... EII HY-MEG CORPORATION 
852-854 WESTGATE DR. ADDISON, IL 60101 

PHONE (708) 543-9250 FAX (708) 543-9260 

HM ULTRA PRECISION METAL FILM 

• Low Temperature Coefficients 
• Resistance Tolerances-

0.5%, 0.25%, 0.1 %, 0.05%, 0.02% 
• Excellent long term stability 
• Long term shelf life 
• Fast delivery available 

SPECIFICATIONS 
HMC wattage Volts Resistance' Max. Dimensions 
Type 70C 125C Max. Min. Max. Cl BD 

HM125 1/8 1/10 200 10 ohms 250k .290 .100 
(7.366) (2.54) 

HM250 114 1/8 250 10 ohms 500k .405 .165 
(10.287) (4.191) 

HM500 1/2 1/4 300 10 ohms 500k .620 .195 
(15.748) (4.953) 

TRCCODE 

CODE Mil TEMPERATURE TEMPERATURE 
CHAR. COEFFICIENT RANGE 

T-2 C +1-~pmi1: -20C to +85C 

T-9 E +1- 25ppmi1: -2OC to +85C 

T-13 +1- lqppmi1: -2OC to +85C 

T-16 +1- s;pj)mli: -2OC to +85C 

ENVIRONMENTAL PERFORMANCE 
SPECIFICATIONS 

lD 

.025 
(.635) 

.032 
(.812) 

.032 
(.812) 

LOADLIFE (1000 hrs. AT 25 C) ........................... '" .25% 
SHORT TIME OVERLOAD (2 TIMES RATED VOlJi!\GE FOR 10 SEC).. .05DA! 
MOISTURE RESISTANCE ................................... 05% 
THERMAL SHOCK. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .15% 
DIELECTRIC STRENGTH. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .02DA! 
INSULATION RESISTANCE ................................ 10KM 
SHELF LIFE (1 yr. AT 25 C) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .03% 
TERMINAL STRENGTH .................................... 01% 
lOW TEMPERATURE STORAGE. . . . . . . . . . . . . . . . . . . . . . . . . . .. .05% 
SHOCK .................................................. 02% 
VIBRATION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .03% 
HIGH TEMPERATURE EXPOSURE ........................... 1% 

POWER DERATING CURVE 

100 

~ 
~eo 
IL 

-g60 
Ii 
~ 40 

il i 20 

o 

~ 
~ 

20 40 60 80 100 120 140 160 180 

Ambient Temperature ('C) 

HW PRECISION WIRE WOUND RESISTORS 

• Resistance Tolerances to .02% 
• Temperature Coefficients ± 10 & 20 PPM 
• Both Tol. & T.C.R. matched sets available 
• Fast delivery available 
• All welded construction 

SPECIFICATIONS 
HMC Watt· Voltage Resistance' Maximum Dimensions 
Type age Raling Min. Max. el BD lO +/-.002" 

HW-2 .25W 20VDC 1 ohm 600 ohms .290 .109 
(7.366) (2.768) 

HW-5 .5rm 35VDC 2 ohms 2.0k .460 .130 
(11.684) (3.302) 

HW·l0 1.0W 44VDC 2 ohms 2.5k .435 .165 
(11.044) (4.191) 

HW-15 1.5W 65VDC 3 ohms 3.0k .520 .205 
(13.208) (5.207) 

HW·3DA 3.0W 130VDC 4 ohms 6.0k .550 .240 
(13.970) (6.096) 

HW-30 3.0W 130VDC 4 ohms 6.0k .620 .205 
(15.748) (5.207) 

HW·40 4.rm 210VDC 8 ohms 10.0k .830 .290 
(21.082) (7.366) 

HW-50 5.rm 360VDC 10 ohms 15.0k .970 .325 
(24.638) (8.255) 

• For other resistance values consult factory. 

ENVIRONMENTAL PERFORMANCE 
SPECIFICATIONS 

.025 
(.635) 

.032 
(.812) 

.032 
(.812) 

.032 
(.812) 

.032 
(.812) 

.032 
(.812) 

.032 
(.812) 

.032 
(.812) 

lOADLIFE (1000 hrs. AT 25 C) .............................. .25% 
SHORT TIME OVERLOAD (2 TIMES RATED VOLTAGE FOR 10 SEC) ... 05% 
MOISTURE RESISTANCE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .05% 
THERMAL SHOCK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .15DA! 
DIELECTRIC STRENGTH ................................... 02% 
INSULATION RESiSTANCE ................................ 10KM 
SHELF LIFE (1 yr. AT 25 C) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .03% 
TERMINAL STRENGTH .................................... 01% 
LOW TEMPERATURE STORAGE. . . . . . . . . . . . . . . . . . . . . . . . . . .. .05% 
SHOCK .................................................. 02% 
VIBRATION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .03% 
HIGH TEMPERATURE EXPOSURE ........................... 1% 

POWER DERATING CURVE 

nD1tfH4ttJ III 
IL 25 50 100 150 200 250 300 350 

Ambient Temperature ('C) 

FOR FAST HELP ON NEW & RUSH ORDERS CALL 1-800-322-1953 
FOR TECHNICAL INFORMATION CALL 1-708-543-9252 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1917 
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RESISTORS 4700 

HY-MEG CORPORATION 
852-854 WESTGATE DR. ADDISON, IL 60101 

PHONE (708) 543-9250 FAX (708) 543-9260 

FV HIGH VOLTAGE PLATE RESISTORS UH-1M-NEW RESISTOR PRODUCT 

• Non-inductive design 
• Tolerances - 0.5% to 20% 
• TCR's - 25 PPM to 150 PPM 
• Extremely low VCR's available 
• Power Conditioning to 10kVDC available 
• Wide Resistance Range to 10,000 Megohms 

HMC Watt· Voltage Resistance" Dimensions + /- .010" 
Type age Rating Min. Max. L W T LD +1- .002" 

fV..3 2.0W 5KVDC 1 MEG 1.2KM 1.000 .350 .100 .032 
(25.400) (B.B90) 2.540 (.B12) 

fV..4 4.OW 10KVDC 1 MEG 5.0KM 2.000 .350 .100 .032 
(50. BOO) (B.B90) (2.540) (.812) 

fV..5 2.0W 7.5KVDC 1 MEG 5.0KM 1.000 .500 .100 .032 
(25.400) (12.70) (2.540) (.B12) 

FV·7 3.0W 12KVDC 1 MEG 5.0KM 1.100 .580 .100 .032 
(27.940) (14.73) (2.540) (.812) 

FV·l0 4.0W 20KVDC 1 MEG 5.0KM 2.000 .500 .100 .032 
(50.080) (12.70) (2.540) (.B12) 

FV·15 6.OW 30KVDC 1 MEG 10KM 2.000 1.00 .100 .032 
(50.080) (25.40) (2.540) (.B12) 

• For other resistance values consult factory. 

Hy-Meg Corporation, thru the use of state~of-the-art thick 
film technology, is now able to offer resistance values up to 3 
teraohms with nearly identical performance as standard 
thick film axial leaded resistors. By using a cermet film ele
ment, we are able to manufacture a resistor with electrical 
and mechanical properties far exceeding those of the older 
carbon element type resistor. 

The protective coating used on UH-1 M resistors was devel
oped to provide long term stability and exceptional protec
tion against moisture. 

DIMENSIONS 
.220±.015 

(5.588 ± .381) 

.. (53.34±.762~ 1 I I- 2.100±.030 ~ 

~~~c:=::::::-:1== t .032 

t 

POWER RATING: The power rating for any U H·1 M 
resistor is 1 watt at 25°C. 

RESISTANCE: UH·1M resistors are available in 
values from 1 x 10· to 3 X 10'2 Ohms. 

TOLERANCE: 1,2,5,10 and 20 percent are available 
over the entire value range. 

MAXIMUM WORKING 
VOLTAGE: . 1,500 volts DC. 

MAXIMUM OPERATING 
TEMPERATURE: 125°C ambient. 

Resistance 
Decade (ohms) 
Temperature 
Coefficient 
Voltage Coefficient 

TYPICAL TEMPERATURE AND WLTAGE 
COEFFICIENTS (IN PPM) 

HJ· Hl' 10" 

100 100 150 

NOTE: Voltage Coefficient between 100VDC and 1000VDC. 
Temperature Coefficient from 25°C to 125°C 

10" 1012 

250 350 
2 2 

OTHER PRODUCTS AND SERVICES 

A·1918 

• CUSTOM RESISTORS AND RC. NETWORKS ON SUBSTRATES 
• MATCHED RESISTOR SETS 
• 100% VOLTAGE COEFFICIENT TESTING AVAILABLE 
• POWER CONDITIONING AND OTHER SPECIALIZED TESTING AVAILABLE. 

FOR FAST HELP ON NEW & RUSH ORDERS CALL 1-800-322-1953 
FOR TECHNICAL INFORMATION CALL 1-708-543-9252 

For manufacturers' sales offices, see yellow pages EEM 1991 



4700 RESISTORS 4700 

Precision Wirewound Resistors 
Imperial Commercial Maximum Maximum" Minimum Diameter Length Lead Diameter Length 

Type Wattaga Voltage Resistance ±Tolerance ± .OOS- ±.02S" AWG MM MM 

AXIAL M02 .06 75 SOK .1% .100 .210 24 2.5 5.3 

SUBMINIATURE /' M03 .08 100 150 K .05% .125 .260 24 3.2 6.6 

M04 .10 100 250 K .05% .125 .375 24 3.2 9.5 SERIES /' . M05 .125 150 400 K .01% .187 .2SO 22 4.7 6.3 

~ 
M06 .15 1SO 500 K .01% .187 .295 22 4.7 7.5 

M07 .25 2SO 1.0M .005% .210 .465 22 5.3 11.8 

M012 .20 200 750 K .005% .187 .4SO 22 4.7 11.4 
,./ 

M013 .10 100 250 K .05% .156 .312 24 4.0 7.9 ,/' 
/' M015 .175 200 7SO K .005% .187 .375 22 4.7 9.5 

" Minimum Resistance of above Senes IS 100 OHMS 

Imperial Commercial Maximum Maximum" Minimum Diameter Length Lead Diameter Length 
Type Wattage Voltage Resistance ±Tolerance ±.02S" :!:.02S- AWG MM MM 

AXIAL AOO ,20 200 800 K . .005% ,2SO .375 20/22 6.3 9.5 

MINIATURE A01 .25 300 1,2 MEG .005% ,2SO .500 20/22 6.3 12.7 

A02 ,33 400 2.5 MEG ,005% ,250 .750 20/22 6.3 .19.1 
SERIES A03 .50 400 7.5 MEG .005% ,375 .885 20 9.5 22.4 

A04 .50 400 7.0 MEG .005% .500 .500 20 12.7 12.7 

A05 .60 400 7.0 MEG .005% .500 .625 20 12,7 15.9 

A06 1.00 800 12MEG .005% .500 1,000 20 12.7 25.4 

A07 1.50 900 15MEG .005% .500 1.500 20 12,7 38.1 

AOS 2.00 1000 25 MEG .005% ,500 2.000 20 12.7 50,8 

A20 .40 300 3,0 MEG .005% .375 .500 20 9.5 12.7 

A21 .50 400 6.0 MEG .005% .375 .7SO 20 9.5 19.1 

A29 .75 600 10MEG .005% .375 1.000 20 9.5 25.4 
" Minimum ReSistance of above Senes IS 50 OHMS 

Imperial Commercial Maximum Maximum" Minimum Diameter Length Lead Lead 
Spacing Type Wattage Voltage Resistance ±Tolerance :!:.OOS" ± .02S" Diameter :!: .010-

PRINTED AOOPC .125 150 500 K .01% .250 .375 AWG22 .150 

CIRCUIT A01PC .25 1SO 600 K .005% .250 .500 AWG22 .150 

SERIES A04PC .50 400 1 MEG .005% .500 .500 AWG22 .300 

A20PC .50 300 800 K .005% .375 .500 AWG20 .200 

, A30PC .125 150 500 K .01% .2SO .312 AWG22 .150 

A31PC .125 150 500 K .01% .250 .312 AWG22 .200 
" Minimum ReSistance of above Senes IS 50 OHMS 

Imperial Commercial Maximum Maximum" Minimum Diameter Length Type Terminal Mounting Spacing Type Wattage Voltage Resistance ±Tolerance ± .02S" :!:.02S" Terminal :!: .01S- Hole 

RADIAL A01RL .25 150 750 K . .005% .250 .500 AWG22 .400 NONE 

LEAD A04RL .50 400 4MEG .005% .500 .500 AWG20 .400 #6 Screw 

AND LUG ADSRL 1.00 BOO SMEG .005% .500 1.000 AWG20 .850 #6 Screw 

A21RL .SO 300 1.0 MEG .005% .375 .750 AWG20 .600 #6 Screw 

A39RL .125 100 500 K .01% .250 .250 AWG22 .200 NONE 

A04L .SO 400 4MEG .005% .500 .500 LUG .325 #6 Screw 
" Minimum Resistance of above Series is 50 OHMS 

Imperial Commercial Maximum Maximum" Minimum Diameter Length Lead Diameter Length 
Type Wattage Voltage Resistance ±Tolerance :!:.02S" :!:.02S" AWG MM MM 

FAST FM015 .175 200 500 K .01% .187 .375 22 4.7 9.5 

RISE FA01 .25 300 1.0 MEG .01% .2SO .500 20 6.3 12.7 

SERIES FA02 .33 400 1.25 MEG .01% .250 .750 20 6.3 19.1 

FA21 .50 400 5MEG .01% .375 .750 20 9.5 19.1 

FADS 1.00 800 10MEG .01% .500 1.000 20 12.7 25.4 

" MInimum ReSistance of above Senes IS 50 OHMS 

ImPERllL IIlianl1:5 
An ANDIG Company 

19151-J Parthenia Street, Northridge, California 91324· (818) 886-7672 - Fax: (818) 886-4658 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1919 



4700 RESISTORS 4700 

Power Precision Wirewound Resistors 
o O.4W to 10.0W at 275°C o Radial leads available 

o Space efficient o Tolerances to ± .01 % 

o Welded Construction o Meets MIL-R-26 requirements 

o High temperature conformal coating 

FC==1='5="=mi=n==~=<~~--L~~:~*"I" ___ 1'5.m;"] I 
Maximum Dimensions 

Imperial MIL-R-241 wattage Resistance (inches) 
Type MIL-R-39007 Rating Imp. Mil. Length "L" Diameter "0" 

±.O67" 

PA'kA .4 2.5K .250 

PA'k .75 7.5K .330 

PA 1 A RW-70 1.6 10 K 3.16 K .406 

PA2A RW-69 2.5 2.2 K 2K .500 

PA2 1.5 12.5 K 10.5 K/ .350 

PA2B RW-79 RWR-89 3.0 2,2K 4.12 K .560 

PA2C 3.0 40K .500 

PA3 4.0 45 K 38.3 K/ .625 

PA5 RW-74 RWR-74 5.0 91 K 12,1 J .875 

PA5A 5.0 65K .970 

PA6 RW-67 5.0 95K 8.2K 1.094 

PA7A 7.0 150 K 1.375 

PA 10 RW-78 RWR-78 10.0 200 K 90.0 K 1.780 

STANDARD TOLERANCES ( ±): 0.05%, 0.10%, 0.25%, 1.0%, 3.0%, 5.0% 
STANDARD TEMPERATURE COEFFICIENTS: 

1 to 9 n 
10 n and above ± 20 PPM/oC 
below 1 n ± 90 PPM/oC 

Consult factory for special temperature coefficient requirements. 

CONSTRUCTION: 

±.O3" 

.078 

.078 

.094 

.187 

.156 

.187 

.250 

.250 

.312 

.203 

.312 

.375 

.375 

Lead 
Diameter "d" 

A 

#221#24 

#24 

#22/#24 

#20 

#22/#20 

#20 

#20/#18 

#20/#18 

#18 

#20/#18 

#18 

#18 

#18 

Alumina Oxide Core. Coppernickel alloy or nickel chrome alloy resistance wire. Leads are copperweld, tinned, 
solderable and weldable. 
Lead diameter: AWG#18 (.040"), #20 (.032"), #22 (.025"), #24 (.020"). 

Non-inductive winding available: Divide maximum 
resistance by two; mulitply maximum voltage by 0.707. 
Specify Imperial type "NPA. 

100%......,..-...,.".,.----r------,-------, 

POWER RATING: 
Maximum continuous operating 
temperature is 275°C per MIL-R-26. 

ImPERllL IsTRanlt5 
An AllDIG CorrcJany 

50% 

19151-J Parthenia Street, Northridge, California 91324· (818) 886-7672 - Fax: (818) 886-4658 
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Aluminum Housed Power Precision Wirewound Resistors 

o 6.0W to 50.0W at 275°C 

o Designed to provide maximum heat dissipation 

o Aluminum housing allows chassis mounting and 
heat sink capabilities 

o Ideal high power to size ratio 
o "LE" Type is an ideal substitute for our "PL' type 

(slightly longer lead time). 

o Meets or exceeds MIL-R-18546 and MIL-R-39009 

PL5/LE5 

~ 
PL 1 O/LE1 0 

~ 
P~5/" PL50/L~ 

Imperial Type MIL-R-39009 Wattage Rating Maximum Resistance Max. Weights 

Standard Ecopower MIL-R-18546D PL LE MIL PL LE (Grams) 

PL5 LE5 RER·60/RE-60 7.5 6 5 22K 18K 3 

PUO LE10 RER-65/RE-65 12.5 10 10 47K 40K 7 

PL25 LE25 RER-70/RE-70 25 25 20 90K 80K 14 

PL50 LE50 RER-75/RE-75 50 30 30 250K 200K 29 

CHASSIS DIMENSIONS: (inches). 
4x6x2x.040 PL5, LE5, PL10, LE10 
5 x 7 x 2 x .040 . PL25, LE25, PL50, LE50 

Imperial Type 

Standard Ecopower A B C D E F G H J K L .M N 

PL5 LE5 444 .490 .600 1.125 .334 .646 .320 .065 .140 .078 .093 .078 .050 
±.005 ±.005 ±0.31 ±.062 ±.015 ±.015 ±.015 ±.010 ±.010 ±.020 ±.005 ±.015 ±.OO5 

PL10 LE10 .562 .625 .750 1.375 .430 .800 .400 .075 .190 .093 .093 .102 .086 
±.005 ±.005 ±0.31 ±.062 ±.015 ±.015 ±.015 ±.010 ±.010 ±.010 ±.005 ±.015 ±.D05 

PL25 LE25 .719 .781 1.062 1.938 .530 1.080 .560 .085 .260 .172 .125 .125 .086 
±.005 ±.005 ±0.31 ±.062 ±.015 ±.015 ±.015 ±.010 ±.010 ±.010 ±.005 ±.015 ±.D05 

PL50 LE50 1.563 .844 1.968 2.781 .615 1.140 .615 .085 .300 .196 .125 .125 .086 
±.005 ±.005 ±0.31 ±.062 ±.015 ±.015 ±.015 ±.010 ±.031 ±.010 ±.005 ±.015 ±.005 

STANDARD TOLERANCES: ± 0.05% to ± 3.0% 
STANDARD TEMPERATURE COEFFICIENTS: ± 20 PPM/oC. Other temperature coefficients available. Higher T.C. 
on low n values. 
CONSTRUCTION: Steatite or Alumina core. Completely welded. 

Non-Inductive Winding: Divide maximum resistance by two; multiply working voltage by .707. Specify Imperial Type 
"NP~' or "NLE". 

POWER RATING: Operating temperature range: - 55°C to + 275°C Maximum 
hotspot under full rated power at ± 25°C ambient per MIL-R-18546. 120 

Derating is required for reduced chassis mounting A = PULE 5, PULE 10 100 

area and for high ambient temperatures. B = PULE 25 80 

I 
c::: 

C = PULE 50 60B 
A 

t.::::: 

IRIPERIIL •• anI1:5 
An AllDIG Company 

40 
20 

C 

L o 
25 

1:::::=-,q<:1I~ 
'~1I4f 

Cit 
-- ......... K!88/8 
--., - ~ t;::: ~ "i-.. 

r ~ 
75 125 175 225 275 

19151-J Parthenia Street, Northridge, California 91324'· (818) 886-7672 - Fax: (818) 886-4658 
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4700 RESISTORS 

Wraparound Terminations: Ni Barrier & tinned: 

RC0603 0.063 0.032 0.022 63mW 50 3.9 Ohms-3.3 Meg 1% + 
(mm) 1.6 O.B 0.55 

RCOB05 0.079 0.049 0.022 175mW 150 1 Ohm-5.6 Meg 1% + 
(mm) 2 1.25 0.55 >500 values in stock 

RC1206 0.122 0.061 0.026 250mW 200 1 Ohm-l 0 Meg 1% + 
(mm) 3.1 1.55 0.65 >500 values in stock 

RC2010 0.200 0.100 0.026 500mW 200 1 Ohm-lOOK l"AI + 
(mm) 5 2.5 0.65 

RC2512 0.250 0.126 0.026 lW 350 1 Ohm-10K 1% 
RT2512 0.250 0.126 '0.026 

Customer trimmable 
+0/-30% 

(mm) 6.3 3.15 0.65 

* Wraparound Terminations: PtAu (Platinum gold); or PtAu & solder: 

0.045 0.025 0.020 1 Ohm-20 Meg 

0.065 0.045 0.013 3.3 Meg to 200 M 

* Flipchip: PdAg (Palladium silver) & solder: or PdAg: or PtAu 

IMSOOO 0.045 0.030 0.Q16 125mW 60 1 Ohm-25 Meg 1% 

IMSOOI 0.050 0.050 0.Q16 125mW 45 0.1 Ohm-25 Meg W" 

IMS002 0.075 0.050 0.Q16 175mW 100' 1 Ohm-250 Meg l"AI 

IMS003 0.100 0.050 0.016 250mW 160 1 Ohm-25 Meg 1% 

IMS004 0.150 0.050 0.016 350mW 350 1 Ohm-25 Meg 1% 

IMS005 0.100 0.100 0.016 500mW 160 0.1 Ohm-25 Meg l"AI 

IMSOOB 0.100 0.025 0.Q16 100mW 175 1 Ohm-l,OOO,OOO Meg l"AI 

IMS010 0.125 0.050 0.Q16 250mW 230 1 Ohm-250 Meg l"AI 

IMS024 0.240 0.120 0.021 lW 350 1 Ohm-l Meg l"AI 

IMS026 0.120 0.240 0.035 lW 200 0.05 Ohm-l Ohm 10% 

IMS202 0.360 0.140 0.035 2W BOO 1 Ohm-25 Meg 1% 

IMS204 0.440 O.IBO 0.035 4W 1100 1 Ohm·l Meg 1% 

IMS206 0.520 0.220 0.035 6W 1400 1 Ohm-l Meg 1% 

IMS20B 0.560 0.240 0.035 BW 1500 1 Ohm-l Meg 1% 

IMS210 0.620 0.270 0.035 lOW lBOO 1 Ohm-l Meg 1% 

IMSTll 0.170 0.100 0.035 Customer trimmable 15% 

IMST26 0.120 0.240 0.035 Customer trimmable 15% 

+ 
+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

4700 

Testing to MIL-R-55342 and MIL-STO-883 
and 

Certificate of Compliance can be provided. 

PASSIVATION 

AND NICKEL BARRIER 

PASSIVATION 
S 250 OHMS 

RESISTOR 

SUBSTRATE 

TERMINATIONS / 
FOR SOLOER. EPOXY, OR WIRE BOND 

TERMINATIONS 

RESISTOR 

* 100% made in USA 

ALL FLIP CHIP SIZES AVAILABLE WITH GOLD TERMINATIONS FOR WIRE BOND ATTACHMENT. 
Others as CUSTOM items (consult factory). 

A·1922 For manufacturers' sales offices, see yellow pages EEM 1991 
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~Iskra RESISTORS 
• FERRITES • FILM/FOIL CAPACITORS SUPPRESSION COMPONENTS· DIODES • BRIDGE RECTIFIERS • VARISTORS • 

METAL OXIDE VARISTORS 
SERIES VXXX KXX 
• Very non-linear bidirectional breakdown 
• High non-linear exponent (>20) 
• Very low leakage current 
• High current density capability 

A metal oxide varistor (MOV) is a voltage dependent non-linear 
resistor with V-1 curves similar to back-to-back zener diodes. The 
current through the varistor is exponentially dependent on the volt
age. It is intended for safeguarding sensitive electronic components 
against voltage surges. 

• Reliable and Effective Suppression in a small package 
• Can be used in place of Filters, Zeners, Selenium Cells V 60 KiD .. . 
• Opplloatloo" Compute ... T,I""",mo_",. Co",om" 1 T -r- DISC DIameter SIze Code 

Goods, Measuring Devices _.. 
• T/R Available on K5 and K7 Sizes ORDERING EXAMPLE: MaXImum Allowable Continuous 
• Lead Forming Available on All Sizes RMS Voltage 

• Durez or Epoxy Coatings Available Varistor 
• UL File Number E 103662 

Operating Ambient Temperature -40°C to +85°C 
Voltage Temperature Coefficient -O.05%/oC 
Nominal Voltage Defined at (DC) K5 (0.1 mAl 

K7, 10, 14,20 (1 mAl 
Tolerance of VN ±10% 

• Additional Literature Available upon request. 
• Custom Designing of Protection Assemblies Also ·Available. Call us with 

your design problems. 

Size Dimensions (mm) 
Code D(max) s±1 t(max) 

K5 7.5 5 6 

K7 9.0 5 7 

Kl0 13.5 7.5 7.5 

K14 17 7.5 7.5 

K20 24 10 8 
or 
7.5 

5 

Maximum Allowable Continuous RMS 
h(max) d Voltage At 50-60 Hz (V) 

2 O.S 11,14,17,20,25,30,35,40,50,60,75,95, 
115,130,140,150,175,230,250,275,300,320 

... 

2 O.S 11,14,17,20,25,30,35,40,50,60,75,95, 
115,130,140,150,175,230,250,275,300,320 

3 0.8 17,20,25,30,35,40,50,60,75,95,115, 
130,140,150,175,230,250,275,300,320,385, 
420,460,510,550,625,680,750 

3 0.8 20, 25, 30,35,40, 50, SO, 75,95,130,140,150, 
175,230,250,275,300,320,385,420,460,510, 
550,625,680,750 

4 0.8 20,25,30,35,40,50,60,75,95,130,140,150, 
175,230,250,275,300,320,385,420,460, 
510,550,625,680,750 

TRIMMING POTENTIOMETERS 
Iskra offers a comprehensive choice of standard sizes as well as 
mounting and adjustment options. The wide variety of spindles and 

thumbwheels further enhance our ability to satisfy new as well as 
existing designs. 

Basic Outline/Shape Element Design Power Rating Resistance Range Operating Temperature 

15MM Carbon or Closed Carbon O.IW@ 70°C Carbon 50-10 Meg. -25°C to +70°C Carbon 
round Cermet 0.25W@40°C 

Available Cermet 0.5W @ 70°C 
0.75W@40°C 

Cermet 50-1 Meg. -40°C to +90°C Cermet 

10MM Carbon or Closed Carbon 0.06W @ 70°C Carbon 50-10 Meg. -25°C to + 70°C Carbon 
square Cermet 0.15W@40°C 

Available Cermet .33W @ 70°C Cermet 50-1 Meg . -40°C to +90°C Cermet 
. 50W@40°C 

SMM Carbon Closed 0.IWat40°C 100-5 Meg. -25°C to +70°C 
square 

3.8x4.5MM Cermet Open O.IW at 70°C 100-1 Meg. -55°C to +70°C 
Chip 

CONTACT FACTORY FOR LITERATURE, SAMPLES AND INFORMATION ON THE ABOVE TYPES AS WELL AS 
INFORMATION ON OUR MANY OTHER POTENTIOMETERS . 

• ISKRA ELECTRONICS INC. 
~ 155 Dupont Street, Plainview, N.V. 11803·516-349-0222· Toll Free: 800-862-2101 • Fax: 516-349-7642' TLX: 221527 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1923 



EIA/MIL Resistor Color Codes 

.. § 
I ~~ ~ 

~~ §; 
E 

Tolerance 

Multiplier 

Second digit 

First di it g 

Color code for general-purpose industrial resistors 

~IIIIIIII 

~~ 

" 
I 

Wide first band and blue 
ififth band denotes flame-lWide first band denotes 

wirewound resistor '--_____ .....J·proof wirewound resistor 

Color code for general-purpose wirewound resistors 

Significant Example: 
Color digit Multiplier Tolerance 

Black 0 1 
Brown 1 10 ±1% 
Red 2 100 ± 2% 
Orange 3 1000 ± 3% 
Yellow 4 10,000 ± 4% 
Green 5 100,000 
Blue 6 1,000,000 Yellow(4) 
Violet 7 10,000,000 
Gray 8 Violet(7) 

White 9 Red(OO) old(±5%) =4700f! ±5% 
Gold 0.1 ± 5% 
Silver 0.01 ±10% 
No color ±20% 



4700 RESISTORS 

ISOTEK 
566 WILBUR A VE I SWANSEA, MA 02777 USA 
TEL 508-673-2900 I FAX 508-676-0885 

ISA·PLAN® PRECISION RESISTORS 

ISA-PLAN® precision resistors, or current 
sensors are ideal for sensing and controlling 
current. ISA-PLAN® resistors are the result of 
long term development with the intention of cre
ating a small and effective measuring resistor 
for current measurement up to 50 A and more. 
Using a new and advanced production technol
ogy we are able to offer a product with excellent· 
physical properties at a very low price. 

ISA-PLAN® resistor elements are etched from 
a foil rolled from the high preCision resistance 
alloy MANGANIN®. The shape of the resistor is 
ideal with respect to the power rating, accuracy 
and inductance. The substrate is either a spe
cially treated aluminum sheet, or a glass fibre 
laminate with high thermal and mechanical sta
bility and a coefficient of thermal expansion 
specially adapted to MANGANIN®. To maximize 
heat dissipation additional copper foils are 
placed in the laminate. The high power limits of 
the resistor are achieved by using high tempera
ture resistant materials of special construction 
with a good heat dissipation over the substrate 
towards the terminals. To protect the resistors 
against environmental influences and moisture, 
type C and A resistors are coated with a chemi
cally resistant and insulating sintered epoxy. 
Resistor types PBH and PBV are constructed 
similar to TO-power semiconductors and are 
transfer-molded in a special high temperature 
resistant epoxy. Self-heating under nominal 
load is typically 30°C. The maximum tempera
ture of an application depends on the required 
accuracy as indicated in thetemperature/resist
ance curve of MANGANIN®. 

HIGH POWER CAPABILITY 
High power resistors are bonded onto an anod

ized aluminum plate so that the heat generated 
can effectively flow to an external heat sink. 

The very·low thermal resistance of less than 
1.5K/Watt for type A and C high-load resistors 
i.llows power ratings up to 10 Watt without lOSing 
the 0.1% accuracy. 

Type PBH and PBV resistors allow power rat
ings up to 10 Watts, also. Because of their 

. higher internal heat resistance of less than 4K/ 
Watt and because of their slightly different 
design, the accuracy remains within 0.5% of 
nominal resistance value at full rated power. 

FOUR-POLE TECHNIQUE 
(KELVIN-TERMINATIONS) 

When testing a low-ohmic resistor, the resist
ance of the lead-wire and its influence on the 
temperature coefficient must be considered. 
This influence can be eliminated if the voltage 
drop is measured on the resistor itself, or even 
better, inside the resistor. ISA-PLAN® etching 
technique allows the use of internal Kelvin con
nections to the resistor ele.ment. 

EEM 1991 

Using this design a 1 mO resistor with a toler
ance of 0.2%, or a 10mO resistor with a toler
ance of 0.1% having a temperature coefficient 
of resistance below 10ppm/oC is possible. 
Whereas with wire-wound resistors this can 
only be achieved with rather high additional 
costs and moderate success. 

EXTREMELY LOW TCR 

ISA-PLAN® resistor elements embody a foil 
rolled from the high precision resistance alloy 
MANGANIN®. 

The resistance-temperature curve for 
MANGANIN® is parabolic. Therefore the tem
perature coefficient of MANGANIN® is not 
constant. 

" Rij(%l 

... 
-", l J .~ 

/'!/ ~ ~ k77I t;-,.. TrC] 

_ .. 
!rt If' WI ~ _0.2 

'< kt1 -., 

Temperature dependence of resistance of ISA-PLAN resis
tors. Due to different design and nominal values a variation 
may take place in the shaded area. 

"'''' 

20 40 60 so 100 120 TrCJ 
AmbienI Temperatura-

Power derating curve for resistors type A and C for different 
tolerances. 

TWO-POLE TECHNIQUE 
Due to the influence ofthe leadwires, two pole 

resistors show a distinct increase of tcr for val
ues of less than 50 mO. 

For resistance values below 50 mO and 
where high accuracy is required, four-pole 
resistors (type A, type PBV) instead of two pole 
resistors (type C, type PBH) are recommended. 

DIMENSIONS AND TERMINALS 
The use of large, solid copper alloy terminals 

of high conductivity and mechanical strength 
guarantees very low connector resistances and 
an optimal current density within the resistor. A 
considerable amount of the heat being pro
duced in the resistors can be diSSipated by 
these terminals over the whole printed circuit. 

Regarding type A and type C resistors, termi
nal type K2 is normally used for resistors below 
10mO and on the high-load version for values 
less than 50mO to 100mO. Terminal K2 can be 
used on other types on request. 

PBH and PBV resistors are manufactured with 
standard terminals (see detail drawings). For 
special applications, i.e. horizontal mounting or 
plug connectors we offer style F2. 

PERFORMANCE DATA 
Resistance Available 

Model Range Tolerance + % Power 
CoN 2.5mO-IOOO 0.1,0.2,0.5,1 1 
C-Hl 2.5mO-l000 0.1,0.2,0.5,1 10 
C-H2 2.5mO-l000 0.1,0.2,0.5,1 10 
A-N lmO-l00n 0.1,0.2,0.5,1 1 

A-HI lmO-IOOO 0.1,0.2,0.5, I 10 
A-H2 ImO-IOOO 0.1,0.2,0.5, I 10 
PBH 2mO-IOOO 0.5,1,5 10 
PBV ImO-IO 0.5,1,2,5 10 
PS 5mO-IOOO 0.5,1,2 0.5 
PL 5mO-IOOO 0.5,1,2 0.5 

PLC 2.5mO-1000 0.5,1,2 I 
PMA 10mO-IOO 1,3,10 1 
SMR 10mO-IOO 0.5,1,2,5 1 
SMV 10mO-IOO 0.5,1,2,5 I 

For manufacturers' sales offices, see yellow pages 
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TYPE OF TERMINALS 

--10.12"1- -1 0.12"f--

~u ~ ~u ~ 
0.04"-11--1 r- 0.02" 0.06"1 I-- --11-- 0.03" 

K1 K2 

CONNECTION TYPES 

The tcr varies with temperature according to 
graph 1255 in a narrow range of values. 

The dotted lines in graph 1255 represent a tcr 
of 10.ppm/oC and illustrate the simplifications 
made in context with MANGAN IN® and its para
bolic resistance-temperature curves when lin
ear equations are used. 

It should be noted however, that the resist
ance variation with temperature in graph 1255 
covers an absolute range of only ± 200ppm. 

The resistivity of MANGANIN® is specified in 
DIN 46460. Although resistance-temperature 
curves for MANGANIN® can lie between the 
curves 1 and 5, ISA-PLAN®'s process is 
designed to conform to the space limited by 
curves 2 and 3. 

From the mathematical pOint of view, the par
abolic shape of the resistance-temperature 
curve is determined by specifying iJ20 and by a 
coefficient 13 which determines the spread of the 
parabola. iJ20 is the temperature coefficient at 
20°C. Setting the origin into the maximum, the 
resistance-temperature curve for MANGANIN® 
and its possible range can be determined from 
the formula: 

Rt = R20(1 + ",,(t-20) + l3(t-20)') 
The range of variations for 020 and 13 is given: 
020= 0 to = 20' 10-6 

13 = approx. - 0.5 • 10-6 
Rt = Resistance at the temperature t 
R20 = Resistance at the temperature 20°C. 

ORDERING EXAMPLE: 

~;f~:~~emohm ____ ~_-H_1-_T.J~lTK1-IO'1 
Connection type - I 
Type of terminal 
Tolerance in % ___________ .J 

"TCR #of 
. - 20'C + 60'C Inductance Terminals 

<2~?pm <20nH 2 
2 

" " 2 
<I~?pm " 4 

" 4 
" " 4 

<30ppm " 2 
" 4 

<5~?pm " 2 
" 2 

" " 2 
<20ppm " 4 
<5~?pm " 2 

" 4 

A·1925 
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ISA-PlAN® PRECISION RESISTORS 

A-N 

k-, ... ----rl . 
0.12'4 r-1.22'::::L ~O.1~ f-O.20' 
T~'."·T~~ 
+~l~~~ 
..... I- ..J T 

rO.8O·, 0.20' 

C-H1 C-H2 PL 

1. 1---'··--1 

;1_ II±I 
T - 1.1 Ollllri hw+--0ll'--horll-0or 

'wi I-·~~ T •. ___ {l"o'I~ 

CON 

PLC 
. r:-- '.41· ----I . 

'''.-::J:I 1::::: ...... --1 T"· 
O.13·~O.08' 

..... -lj r- --I ~ .... 

4700 

r-'''.--I 
:-11-'" ..l~ --I '21· I ~.".I- '."+1 r- 4 r-

T~T ........ . 

'r~'r 
PBH PBV PMA SMR --10· ... 11 '21" r- SMV 

ISA-PLAN® PRECISION CURRENT SHUNT RESISTOR NETWORK 

A·1926 

ISA-PLAN® resistor networks were specially 
designed for application in digital and ana
log current measuring and regulation 
devices in which the current has to be very 
accurately measured and controlled in a 
range of several orders of magnitude. 

ISA-PLAN® has developed networks 
made out of a precision resistance material 
without additional connections. Since each 
resistor element is etched from the same 
physical section of MANGANIN® foil, the 
matching of the resistors to each other is 
unsurpassed in the industry. Using four-ter-

minal termination (Kelvin-technique) the 
influence of leads and terminals on the 
resistors is completely eliminated. 

FOUR·POLE TECHNIQUE 
(KELVIN· TERMINATIONS) 

In all networks, terminal 1 is the common 
current connector (IL) and terminal 3 the 
common connector for the voltage (EL). The 
terminal for the lowest current is both the 
terminal for current and Voltage. In this 
case, the influence of the very low-ohmic 
copper connector is almost nil. 

RESISTANCE VALUES AND SCHEMATIC FOR TERMINAL ASSIGNMENT 

IWN3A-N 
IWN3A·H2 

Terminal Assignments: 

IWN4A·N 
IWN4A-H2 

Terminal Assignments: 

IWN5A-N 
IWN5A-H2 

Terminal Assignments: 

IWN7A·N 
IWN7A·H2 

Terminal Assignments: 

R1 R2 R3 

~ I I I 
1 3 I 8 I 14 I 18 

I I I 
I I I 

1 3 11 17 

1 3 11 17 

1 3 15 20 24 

ORDERING EXAMPLE: 
IWN 3A-H2 " F2 - 0.2 

R4 
I 
I 
I 
I 
I 
I 
I 

18 

R5 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

R6 -, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
! 

13 10 

Model T T 
Connection type---------' '--------·-·Tolerance in % 

For manufacturers' sales offices, see yellow pages 
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ISA-PLAN® PRECISION CURRENT SHUNT RESISTOR NETWORK 
!+-'93'----+\ .,"-+\ i-- I+--'."~ .,"-+\ r- ~'''-+\ r-

i I, 3 • ",.1 r ~ n 
If'U' If lflf~~ 

-'>j"}!O+'" .,"" r- T 

I'I I..... ~ .1.'3 7.11 17J..~ 
If'U' lfH T~ 
~ft¥ ... +- T 

~---i:>'17 ~ ~ 
-'>j~"'+-T 

IWN 5A-N IWN 3A-N IWN 4 A-N IWN 7 A-N 

IWN3 A-H2 IWN4 A-H2 IWN 5A-H2 IWN7 A-H2 

ISA-PLAN® HI-POWER, CURRENT SENSING RESISTORS 

Type B precision resistors are four-terminal 
(Kelvin devices and are outstanding for their 
high accuracy at a high power rating. The 
resistor element is etched from MANGANIN 
foil carefully aged in a special procedure, 
which is mounted directly to a 6mm copper 
plate for optimal dissipation. The heat resis
tance is below 0.1 KIW. Type R should be 
mounted on a heat sink whose heat resis
tance should not be more than 0.1 KIW. 

The connectors consist of copper sheet 
3mm thick and 50mm wide, thus providing a 
very low lead resistance and an even cur
rent density within the resistor. The current 
sense terminals are similar to AMP con
tacts, allowing easy and quick mounting. 

REG is a high power, high insulation 
resistor which has been specially developed 
for use in RC snubber protection circuits for 
high current GTO's and thyristors. 

REG is designed for a continuous power 
load of 250 Watts and can withstand instan
taneous pulse power up to 2KW. The Man
ganin resistive element is mounted directly 

on a ceramic plate that is again bonded on 
the large copper baseplate. This construc
tion guarantees a very low internal heat 
resistance of less than 0.1 K/W as well as 
extreniely high electrical insulation between 
resistor and baseplate. The package design 
maximizes creepage distance between ter
minals and ground. 

Type RUG has been designed for appli
cations in which high DC and low frequency 
AC currents must be measured and regUlat
ed with high accuracy and reproducibility. 
One example is the power supply for super
conducting magnets. The RUG resistance 
element can employ either Zerinan (tcr = 1-
3ppm/oC +20°C to +60°C), or Manganin (tcr 
= 10ppm/oC +20°C to +60°C). 

When mounted on a heatsink (water or air 
cooled) the resistance change which is gen
erated by the temperature increase of the 
resistance element and its tcr value is negli
gible. 

RUG's package geometry is common to 
high power transistor modules. The current 

terminals can be screw-connected with bus
bars or cable connectors via the built-in nuts 
which are torque secured by the molded 
case. 

BSH is ideal for use in high-current pow
er supplies, UPS equipment and power 
drive modules for electrical motors. 

The BSH resistor is constructed with two 
1 mm copper-plates that sandwich the isolat
ed manganin resistor element. The resistor 
is electrically connected to either one of the 
two copper plates near the terminal holes. 
This results in a mechanically-rigid con
struction with a very low heat resistance 
«1.5K/WaU). The unique design enables 
mounting between current rails (bus-bar 
mounting) which act as a heat sink. 

BSH is constructed in a four-terminal 
(Kelvin) configuration with tab-type termi
nals (similar to Amp #110) as the sense 
can nectars. 

The RTO resistor is identical to the SOT-
227B 'ISOTOP' package (TO-238). The 
RTO power resistor is now available for 
easy mounting with active components on a 
heat sink. This provides for an effective and 
low cost assembly of power modules for 
power supplies and power drives for electri
cal motors. 

Due to the extremely high dielectric with
standing voltage to the base p[late the 
resistor can be operated at the high side of 
the a.c. line (I.e. 380 VAC). The RTO is ide
al for application as a current sense resistor 
or as a power resistor in snubber RC
bypass of transistors and thyristors or 
GTOs. 

The heavy copper-leads allow continuous 
currents up to 150A and shorl' pulse cur
rents to 1500A. 

RTO is produced in two-and four-terminal 
configurations. Single packages with dou
ble- or triple-resistors are also available. 

Resistance Available TCR Rated Isolation to 
Model Range Tolerance .-20 - +60°C Power Base Inductance # of terminals 

n % ppmKA-1 W VAC nH 
BSH 0.0005-0.1 0.1, 0.2, 0.5, 1 3 10 30 nla 0.3 (R002) 4 
RTO 0.0002-100 1,2,5 20,50 30 2500 6 (R010) 2,4 
RUG 0.001-1.0 0.1,0.2,1.0 1,3,10 100 100 9 (R010) 4 

R 0.0005-0.1 0.1, 0.2, 0.5, 1 20 250 100 2.3 (R001) 4 
REG 1.0-1500 0.1, 0.5, 1.0, 5.0 20 250 5000 400 (22RO) 2 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1927 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 
62 CROSS REFERENCE 
CARDS 

ALL NEW with this 
edition of EEM 

GET 
............ ----------..... ORGANIZEDI 
Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes," you probably already 
have the EEM File System. But, if you said "No," 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File Sy,stem was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with the System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in 
everyday use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age. The package contains everything you need 
to set up your very own filing system. Best of all, 
it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will be mailed to you 
under separate cover. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 



4700 RESISTORS 4700 

00 JULIE RESEARCH LABORATORIES 
INCORPORATED 

PRECISION WIREWOUND 
RESISTORS 

PRECISION RESISTORS FOR EVERY APPLICATION 
Precision Resistors for every application imaginable; high quality,low priced precision resis
tors are available for your every design need and at delivery schedules even distributors 
can't beatl! JULIE RESEARCH resistors are guaranteed for a lifetime performance in 
almost every value, tolerance and stability. 
Available as individual, ratio or network assemblies, these expertly manufactured and 
trimmed resistors assisl you in eliminating countless hours of Production Test time from your 
design. In addition, the use of these very stable resistors contribute to reliable design and 
reduced component count. Specify a Julie Resistor. Better yet, call us and we will assist in 
helping you get the best pric&-periormance unit your application and budget will allow. 

RESISTOR STYLES 

ii !I J 

SPECIFICATIONS-------------..I 
Precision wirewound resistor accuracy and stability available in stand
ard 0 I P styles. 
Range: lOOn to 100 Kn per resistor. 
Ratio Accuracy: To .001 % for ratio 1 :1. 
Stability: Network .002% for standard ranges. 
Temperature Coefficient: 1 ppm/oC to 20 ppm/oC. 
Custom designs available - contact factory for other package styles. 

SPECIFICA 
Range: Individual Resistors, 1 ohm to 5 megohms. Ratio Sets, 1:1 to 
10':1 depending on total resistance required. 
Accuracy: Standard accuracy of resistors, 0.005% for values from 1000 
ohms to 5 megohm. Standard accuracy of ratio sets, 0.0025% for ratios 
near 1:1. Accuracies from 0.002% to 0.1% are available (at correspond
ing prices) on special order. 
Stability: ReSistors, 0.002% per year for standard ranges. 
Accuracy Over Military Temperature Range: ±0.02% from -45°C to 
+850 C. 
Matching Over Military Temperature Range: ±0.005% from -45°C to 
+85°C. 
Retrace Over Military Environmental Conditions: 0.002%. 
Temperature Coefficient: Resistors, 5 ppm/oC standard. (Available as 
low as 1.0 ppm/oC). Ratio sets, 2.5 ppm/oC standard. 

Note: Temperature Coefficient can be altered, in manufacture, over 
wide ranges. 

Thermal Transients: All thermal-induced transient effects, e.g.: self
heating, Seebeck and Peltier effects, are less than 0.0015% at rated 
power dissipation. Self-heating and time constants of thermal transients 
are reduced to 100/0 of normal values in air. 
Curient Capability: To 2 amperes. 
Voltage: Between Terminals, 300 volts maximum, Terminals to Case, 500 
volts maximum. 

SPECIFICATIONS---------------' 
Range: Individual Resistors, 1 ohm to 10 megohms. Ratios, 1:1 to 10':1, 
depending on total resistance required. 
Accuracy: Standard accuracy of reSistors, 0.01 %, for values from 100 
ohms to 5 megohm. Standard accuracy of ratiOS, 0.005%, for ratios near 
1 :1. Intermediate accuracies of 0.05% and up and higher accuracies to 
.0025% are available on special order. 
Stability: Resistors 0.003% per year for standard ranges. 
Accuracy Over Military Temperature Range: 0.02% from -30oC to 
+850 C. 
Retrace Over Military Environmental Conditions: 0.003%. 
Temperature Coefficient: Resistors, 5 ppm/oC standard, (available as 
low as 1.0 ppm/oC). RatiOS, 2.5 ppm/oC standard. 

Note: Temperature Coefficient can be altered, in manufacture, ave, 
wide ranges. 

SPECIFICATIONS----------------, 
Range: Individual Resistors, 0.1 ohm to 100 ohms. 
Accuracy: Standard accuracy of reSistors, 0.01 %, for values from 1.0 
ohm to 100 ohms. (R, x G) .005% (CH). 
Stability: Resistors 0.003% per year for standard ranges. 
Accu,acy Ove, Military Temperature ,lange: 0.02% fom -30°C to 
+850 C. 
Ratrace Over Military Environmental Conditions: 0.003%. 
Temperature Coefficient: Resistors, 5 ppm/oC standard, (available as 
low as 2.5 ppm/oC). 

Note: Temperature Coefficient can be altered, in manufacture, over 
wide ranges. 

Voltage and Power Ratings: See chart. 
Construction: See charts. 
Group Encapsulation: SpeCial techniquies permit group encapsulation of 
high-accuracy units on a high-yield basis, enabling better accuracies at 
competitive costs. (See JRL Bulletin B-ll.) 

JUST A FEW OF THE PROVEN APPLICATIONS FOR THESE 
LOW REACTANCE HIGH PERFORMANCE RESISTORS ARE: 
• Transducer Calibrating Networks 
• Current Metering 
• Gyro Torquing 
• AC and DC Precision 

Bridge Elements 
• Amplifier Summing Elements 
• 0/ A Converters 

• When mounted on heat sink. 

• Reference Divider 
• Precision Multiplier 
• Resistive Divider Networks 
• Shunting 
• AC or DC Ratio 
• High Performance MIL Spec 
• Zener Trimming Networks 

SUPER ACCURATE, SUPER STABLE ENCAPSULATED, 
MINIATURE PRECISION R, XG, RS, L, GL RESISTORS 
TYPE RAND C - AXIAL WIRE LEAD-CONSTRUCTION 

LOW OHM, LONG TERM STABILITY, OIL FILLED AND 
ENCAPSULATED 4-TERMINAL CH46-T4, R-46-T4, R46xG-T4 AXIAL 

JULIE RESEARCH LABORATORIES, INC. ·508 W 26 ST., NEW YORK, NY 10001 • (212) 633-6625 • TWX 710-581-5138· FAX 212-691-3320 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1929 



4700 ,RESISTORS 4700 

SURFACE MOUNT "MELF" RESISTORS 
CARlON FILM METAL FILM 

Parameter 

A I , D E A I D E 

Size f x d (mm) 2.00 x 1.25 3.5 x 1.45 3.20 x 1.55 5.90 x 2.20 2.00 x 1.25 3.5 x 1.45 3.20 x 1.55 5.90 x 2.20 

Wattage 0.100 0.125 0.200 0.2SO 0.100 0.125 0.200 0.250 

Resistance Range 2.2Q"'I.OM 2.2Q"'I.OM 1.0Q"'1.0M I.OQ"'2.2M 1002"'IOOK IOOO"'604K IOQ"'604K 102"'1.0M 

Resistoner. Tolerance (%) 5 5 5 5 I 0.25, O.SO, 1.00 I 0.25, O.SO, 1.00 

Temp. Coefficient (ppm/oC +35ON-13OO +350"'-1300 +350"'-1300 +350"'-1300 100 25, SO, 100 0, 100 25, SO, 100 

Max. Working Voltage 150 200 2SO 350 ISO 200 2SO 300 

Working Temp. Range .550 C",+I550 C .550 C",+I550 C -550 C"'+I550 C -55°C"'+I55°C ·55°C"'+I55°C ·55°C",+I55°C -55°C",+I55°C ·55°C",+I55°C 

Low Temp. Operoti9n (%) 0.30 0.30 0.30 0.30 0.20 0.20 0.20 0.20 

Short Time Overload (%) 0.50 O.SO 0.50 O.SO 0.30 0.30 0.30 0.30 

Effects of Solder (%) 1.0 1.0 1.0 1.0 0.20 0.20 0.20 0.20 

Moisture Resistance (%) 2.0 2.0 2.0 2.0 1.0 1.0 1.0 1.0 

Load Life (%) 2.0 2.0 2.0 2.0 1.0 1.0 1.0 1.0 

Marking Clr. bond (3) Clr. bond (3) Clr. band (3) Clr. bo~d (3) Clr. bond (4) Clr. band (4) Clr. bond (4) Clr. bond (4) 

SURFACE MOUNT RESISTOR CHIPS 
GENERAL PURPOSE PRECISION , 

Parameter TYPE 

0805(2012) 1206 (3216) 1210 (3225) 2010 (5025) 0805 (2012) 1206 (3216) 1210 (3225) 

Size - t x w (mm) 2.00 x 1.25 3.20 x 1.60 3.20 x 2.50 5.00x 2.50 2.00 x 1.25 3.2 x 1.60 3.20x 2.50 

Wattage 0.100 0.125 0.250 .0500 0.100 0.125 0.250 

Resistance Range 1.OO-10.OM 1.00-10.OM l.oa-1.0M LOa-1M 100O-5l0K IOQ-1.0K IOO-200K 

Resistance Talerance (%) 5 5 5 5 0.1-1.0 0.1-1.0 0.1-1.0 

Temp. Coefficient (ppm/°C) 200-400 200-400 200-400 200-500 10-100 10-100 25-100 

Max. Working Voltage 100 200 250 250 100 200 250 

Working Temp. Range -55°C_ + 125°C -55°C- + 125°C -55°C- + 125°C -55°C- + 125°C -55°C- + 125°C -55°C- + 125°C -55°~- + 125°C 

Low Temp. Operatian (%) 0.30 0.30 0.30 0.30 0.20 0.20 0.20 

Shari Time Overlaad (%) 0.50 0.50 0.50 0.50 0.30 0.30 0.30 

Resistance to Bonding (%) 0.30 0.30 0.30 0.30 0.20 0.20 0.20 

Moisture Resistance (%) 1.0 1.0 1.0 1.0 0.50 0.50 0.50 

Load Life (%) 1.50 1.50 1.50 1.50 0.50 0.50 0.50 

Marking XXX XXX xxx xxx XXXX xxxx xxxx 

«0.' SPEER ELECTRONICS, INC. 
BOLIVAR DRIVE. P.O. BOX 547 • BRADFORD. PA. 16701 • USA. TEL: (B14) 362-5536 • TWX: 510-695-5921 ·TLX: 914-404 • FAX: 814-362-8883 
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4700 RESISTORS 4700 

SURFACE MOUNT RESISTOR NETWORKS 
1.2SMAX. 1.25MAX. I I' t"'j, 
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STANDARD CIRCUIT CONFIGURATION 

Parameter 

Bussed Isolated Pull·Up 

Circuit Symbol B S R 

Power Rating (Element) 62.5mW 125mW 31.25mW 

Resistance Range 1000-2.2MO 1000-2.2MO 100.mo-2.2MO 

Resistance Tolerance 1,5% 1,5% 1,5% 

Maximum Working Voltage 50vDC 50vDC 50vDC 

Temperature Coefficient -55°C- + 125°C -55°C- + 125°C -55°C- + 125°C 

Operating Temperature Range ± 100 ppm/oC, ± 200 ppm/oC ± 1 00 ppm/oC, ± 200 ppm/oC ± 100 ppm/oC, ± 200 ppm/oC 

Short Time Overload ±0.50% ±0.50% ±0.50% 

Temperature Cycling ±0.30% ±0.30% ±0.30% 

Resistance to Salder ±0.50% ±0.50% ±0.50% 

Moisture Resistance ± 1.0% ± 1.0% ±1.0% 

Load life ±1.0% ± 1.0% ± 1.0% 

Custom Circuits· R12R Ladders, Dual Terminators, Translators, User specified 

SURFACE MOUNT TRIMMER RESISTORS 
TYPE 

Pc-rc-meter 
CA202 CA212 C..,02 C.312 ~OA ~1. ~IS 

CD 0 CD @ ~0 !0 
~ ~--Terminal Canfiguration 10 -~- ~ CD @ CD @ 

Construction open open open sealed 

Power Rating 0.20 0.20 0.20 0.10 

Maximum Working Voltage 100 100 100 50 

Maximum Working Temp. -300(:'" + 1000C -30°C'" + 100°C -30°C'" + 100°C -3O°C"'+ 100°C 

Resistance Taper linear linear linear linear 

Resistance Range looQ"'1.0M 100Q"'I.OM l00Q"'1.0M 100Q"'I.OM 
E6 E6 E6 E6 

Resistance Tolerance (%) 30 30 30 25 

Temperature Coefficient 250 ppm/oC 250 ppm/oC 250 ppm/oC 250 ppm/oC 

Rotatian Angle 270° 270° 270° 270° 

End Stop None None None None 

Setting Torque (g/cm) .. 200 .. 200 .. 200 .. 200 

Adjustment Access Hex Slot Hex Slot Hex Slot Slot 

Effects of Solder (%) 1.5 1.5 1.5 1.5 

Rotational life (%) 10 10 10 10 

Moisture (%) 2.0 2.0 2.0 1.5 

Load life (%) 1.0 1.0 1.0 1.0 

Temperature Cycling (%) 0.5 0.5 0.5 0.3 

Size (mm) t x w 3.80 x 4.50 3.80 x 4.50 3.80 x 4.50 4.0 x 4.50 

~<OA' SPEER ELECTRONICS, INC. 
BOLIVAR DRIVE • P.O. BOX 547 • BRADFORD, PA. 16701 • USA • TEL: (814) 362·5536 • TWX: 510·695·5921 • TLX: 914·404 • FAX: 814-362-8883 
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4700 RESISTORS 4700 

You Can't Resist «0 .. , ! 
FIXED RESISTORS 

METAL FILM CARBON FILM 

Param .... r 

Ultra "r«llion Precision Semi Precl.ion MIL Multl·R.lated Gen. Purp. Flameproof Multi·R.lated -
Type Oesignation H MF ML P'1 SN2C MS50 CF CFP RDS RDS/FP 

Wattage 1/8. 1/4, 112, I 1/8, 1/4, 112, I 1/8, 1/4, 112 1/10,1/8,1/4,112 1/8, 1/4 1/4, 112 1/8, 1/4, 112, 1/8, 1/4. 112 118/1/4,114/112 118/1/4, 1/4/112 

Temp. Coefficient (ppm/DC) 5,10,15 25, SO, 100 200 50, 100 SO, 100 SO, 100 250"'3000 250~3000 300"'1000 300"'1000 

Resistance Tol. (%) 0.05, 0.10, 0.25 0.1, 0.25, O.SO, I 2,5 O.SO, I I I 2.5 2,5 2,5 2,5 

Op.r. Temp. Ronge -55°( ..... + I7SaC -55°C"'+ ISSoC -55°("'+ ISSoC -55°C"'+ 175°C -55°C'" + 155°C -55°("'+ Issac -55°C"'+lSOOC -ssoC"-'+lSOOC -55°("'+ 150°C -55°("'+ lSOOC 

Short Time Overload (-to) .. 0.10 .. 0.30 0.30 .. 0.10 0.25 0.15 "O.SO "0.50 "0.20 .. 0.20 

Temp Cycling (%) .. 0.10 0.30 O.SO 0.10 0.15 0.15 O.SO O.SO O.IS 0.15 

Load life (%) ... 1.0 ... 1.0 1.5 .. 1.0 0.25 O.SO .. 2.0 .. 2.0 .. 1.5 ... 1.5 

Moisture Resistance (%) ",1.0 "1.0 1.5 ",1.0 0.30 0.30 .. 2.0 .. 2.0 <1.0 1.0 

Voltage Coefficient (ppmlv) <5 <5 <10 <5 <5 <5 "'10 "'10 <10 <10 

Failure Rat. (1000 hrs) <10-5 <10-5 <10-5 <10-5 <10-5 <10-5 <10-5 <10-6 <10-5 <10-5 

Marking Alpho·Num Clr. Band (5) Clr. Band (4) Alpha-Num Clr. Band (5) Clr, Band (5) Clr. Band (4) Clr. Band (4) Clr. Band (4) Clr. Band (4) 

FIXED POWER RESISTORS 
METAL OXIDE CARBON CERAMIC 

Parameter 
Standard Reduced Size Standard Standard 

Type Designation MO RSS SPR HPC 

Wattage 112, 1, 2, 3, 5, 7 1/2,1,2,3,5 1/2,1,2,3,5 1"'30 

Temperature Coefficient (ppm/°C) 200 200 150"'600 NA 

Resistance Tolerance (%) 2,5 1,2,5 2,5 10,20 

Operating Temperature Range -55°C"'+200oC -55°C"'+200°C -55°C"'+200°C 1 ()()()'V2000 

Short Time Overload (%) 0.50 0.50 1.0 2.0 

Temperature Cycling (%) 0.50 0.50 1.0 2.0 

Load life (%) 2.0 2.5 3.0 5.0 

Moisture Resistance (%) 2.0 2.5 3.0 5.0 

Voltage Coefficient (ppm/v) <10 <10 <10 <20 

Failure Rate (1000 hrs) <10-' <10-' <10-3 <10-5 

SEE OUR AD IN CAPACITOR SECTION. 

«OA' SPEER ELECTRONICS, INC. 
BOLIVAR DRIVE· P.O. BOX 547 • BRADFORD, PA. 16701 • USA. TEL: (814) 362-5536 • TWX: 510-695-5921 • TLX: 914-404 • FAX: 814-362-8883 
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4700 RESISTORS 

SIP RESISTOR NETWORKS 
CIRCUIT SYMBOL S C 

CIRCUIT fill R R R F--ffFI 
CONSTRUCTION 1 2 3 n+l 1 2 :i • ...... 2n 1······ 6 7 8·· .. ··n+1 

R,=R,"'=Rn R, =R,"'+Rn R, =R,"'+Rn 
(n=3 to 13) (n=2107) (n=4 to 12) 

RKC 10KSU ~SIOK2J IOK2J • 
MARKING RKl I03J SI03J CI03J 

RKH I03J ~SI03J ~CI03J 

CIRCUIT SYMBOL A T E 

CIRCUIT 
m-TI [f.Jlq--FI ff.iR-~ 

CONSTRUCTION 1 2 3 · .. · .. n+1 i 2 :i 4 5 • .. • .. n 1 2 3 4 5 ······n 

R,=R,"'=Rn 
(n =3 to 13) (n=4 to 12) (n =4 to 12) 

TYPE 
Parameter 

RKL RKC 

Seoted Height (mm) 5.0 6.0 

Element Power (watts) 0.125 ex "s" 0.125 ex "s" 
0.200 "s" 0.250 "s" 

Maximum Working Voltage 100 200 

Operating Temperature Range -55°C'" + 155°C -55°C'" + 155°C 

. Resistance Range 222"'1.OM 222"'1 OM 

Resistance Tolerance (%) 2.5 1,2,5 

Temperature Coefficient (ppm/°C) 200 100"'500 

Short Time Overload (%) 

Resistance to Salder Heat (%) 

Temperature Cycling (%) 

Moisture Resistance (%) 

load life 

0.50 .. 0.50 

0.50 .. 0.50 

0.50 .. 0.50 

<2.0 <1.5 

<2.0 <1.0 

- Custom SIP Networks - R12R ladders, Attenuators, Op Amp Feedbacks, 
Matched & Tracking, User defined. 

~<OA' SPEER ELECTRONICS, INC. 

4700 

D 

FFrR 
1 2 3 ·····h+2 

R,=R,"'=Rn 
(n =3 to 12) 

IOK2J 

DI03J 

~DI03J 

R 

rm---~ It, R 1 R" 

1 2 3 4 ······nIJ+2 

(n=6 to 18) 

RKH 

10.70 

0.250 ex "s" 
0.500 "s" 

250 

- 55°C''' + 155°C 

56Q'" I OM 

1,2,5 

100"'500 

.. 0.50 

.. 0.50 

.. 0.50 

<1.5 

<1.0 

BOLIVAR DRIVE - P.O. BOX 547 - BRADFORD. PA. 16701 - USA- TEL: (814) 362-5536 - TWX: 510-695-5921 - TLX: 914-404 - FAX: 814-362-8883 
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4700 RESISTORS 4700 

SPECIAL TV RESISTORS 
JUMPER (Zero Ohm) 

KSE PT' Form Size Re.lstanee Amperage 

Z12 Axial 3.7 x 1.6 0.01 Qmax 1.5A 

Z16 Axial 3.4 x 1.7 0.01 Qmox 1.5A 

Z25 Axial 6.3 x 2.4 O.OlQmax 2.5A 

Z33 Axial S.5 x 3.0 0.01 Qmax 3.0A 

J-1/6 Axial 3.4 x 1.7 0.01 Qmax 10.0A 

J-l/4 Axial 5.0 x 2.3 0.OH2max 15.0A 

2AZ SM 2.0 x 1.25 50MQmax 1.25A 

2BZ SM 3.2 x 1.6 50MQmax 2.0A 

CC10 MElF 2.0 x 1.25 10MQmax 2.0A 

CC12 MElF 3.5 x 1.45 10MQmax 2.0A 

CC20 MElF 3.2 x 1.55 10MQmax 2.0A 

CC25 MElF 5.9 x 2.2 10MQmax 5.0A 

FUSING RESISTORS 

KSE PT. Farm Size Pawer Re •• Range R .. ; Tolerance 

RF25 Axial 6.5 x 2.3 0.2SOW 1.0QN 1K 5% 

RFSO Axial S.5 x 3.0 O.500W 1.0QN1K 5% 

RFI Axial 9.0 x 3.5 1.000W 1.0QN 1K 5% 

LINEAR POSITIVE TEMP. COEFFICIENT RESISTORS 

KSE PT. Form Size Power Te Range Re •• Range Res. Taleranee 

lTl/S Axial 3.7 x 1.6 0.125W 150N4,5OOppm 10QN looK 2.5% 

lTl/4 Axial 6.5 x 2.3 0.250W 150"'4,5OOppm lOQNlooK 2.5% 

MlT2B MElF 3.50 x 1.45 0.125W 2SO"'4,500ppm 10QNlooK 2.5% 

MlT2E MElF 5.9 x 2.2 0.2SOW 2SO"'4,500ppm 10QN looK 2.5% 

RESISTOR LAB KITS 

T",e Wattage. • of Value. Tolerance • pe./value Draws/Kit 

Carban Film l/S, 1/4, 112 60 5% 100 15 

Flameproof CF 1/4, 1/2 60 5% 100 15 

Metal Film l/S, 1/4, 1/2 126 1% 10 18 

SMChlp 1206 (liS) 60 5% SO 15 

SM Chip 1206 (liS) 126 1% 25 24 

~<o., SPEER ELECTRONICS, INC. 
BOLIVAR DRIVE. P.O. BOX 547 • BRADFORD, PA. 16701 • USA. TEL: (814) 362-5536 • TWX: 510-695-5921 • TLX: 914-404 • FAX: 814-362-8883 
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&KRL--------...... e~· 
BANTRY COMPONENTS, INC. 

KRL's complete product line is now available in Surface Mount 
Packaging, including: Precision wirewound resistors with tempera
ture coefficients from ± 1 PPM to ± 10 PPM with tolerances from 
±.OO5% to ±1 %; Power Resistors from 1 to 3.5 watts with Wire
wound or Metal Oxide elements; Linear Response Temv.erature 
Compensating resistors; and Specialty Fuse resistors. While other 
manufacturers rely on mechanical terminations and connections, 

GENERAL SPECIFICATIONS 

KRL has chosen to utilize standard Manufacturing techniques for 
thru-hole resistors, including Mil-R-93 and Mil-R-26 standards for 
wirewound resistors and applied them to the production of a surface 
mountable device. As always, KRL's Application Specialists are 
available to assist with design criteria for any Surface Mount or 
Thru-Hole resistive component need. 

• Standard Tolerances: .005%, .01 %, 
.02%, .05%, :1 %, 0.2%, 0.5%, & 1 % 

• Standard Temperature Coefficient 
±5 PPM to ± 10 PPM (± 1 PPM 
avail) 

• Temperature Compensating TC's 
from + 80 through + 6000 PPM 

• TC Matching to ± 0.5 PPM/oC 
@25°C 

KRL 
STYLE 

532 
t533 
t534 
t535 

536 
t537 
t538 
539 

t540 
550 

t555 
t560 
t565 

570 
575 
578 
580 
585 

KRL 
STYLE 

EC-l0 
EC-20 
EC-25 
EC-30 
EC-40 
EC-50 

KRL 
SmE 

tPC-50 

PC-51 
PC-52 
PC-53 
PC-55 

KRL 
STYLE 

jK-250 
K-300 
K-500 

• Custom Designs Welcome 

DIMENSIDNS' POWER in WAnS 

MIL·R-93 MIL·R-39005 LENGTH DIAMETER LEAD MIL COMM MAXIMUM 
±.Ol5 ±.O15 AWG 125°C 125°C VOLTAGE 

.200 .100 24 .025 .050 100 

.260 .100 24 .050 .100 100 

.300 .100 22 .050 .100 100 

.250 .125 22 .065 .125 150 

.312 .125 22 .075 .150 200 

.375 .125 22 .100 .200 200 

.375 .187 22 .125 .250 300 

.250 .187 22 .115 .225 250 
RBR-74 .500 .187 22 .175 .350 300 
RBR-75 .295 .250 22 .125 .250 200 

RB-56 RBR-56 .375 .250 20 .175 .350 300 
RB-55 RBR-55 .500 .250 20 .250 .500 400 
RB-54 RBR-54 .750 .250 20 .375 .750 500 
RB-53 RBR-53 .750 .375 20 .450 .900 600 
RB-52 RBR-52 1.00 .375 20 .750 1.50 750 

.500 .500 20 .330 .660 400 
RB-57 RBR-57 1.00 .500 20 .850 1.75 850 
RB-58 1.50 .500 20 1.00 2.00 1.5KV 

MIL-R-l0509 LENGTH DIAMETER LEAD MAXIMUM 
EQUIVALENT ±.D62 ±.O32 AWG POWER In WAnS VDLTAGE 

RN-55 .250 .125 22 0.5 200 
RN-50 .375 .125 22 1.0 300 

.375 .187 22 1.0 325 
RN-65 .500 .187 22 1.0 350 
RN-70 .750 .250 20 1.0 400 
RN-75 1.00 .375 20 1.0 600 

DIMENSIONS' POWER in WAnS 
MIL-R-93 LENGTH DIAMETER LEAD SPACING LEAD MIL CDMM MAXIMUM 

±.O32 ±.O15 ±.Ol0 AWG 125°C 125°C VOLTAGE 

RB-71 .312 .250 .200 22 .125 .250 300 

.375 .250 .200 22 .125 .250 300 

.500 .250 .200 22 .250 .500 300 

.375 .375 .200 20 .250 .500 300 
RB-70 .500 .375 .200 20 .350 .700 300 

DIMENSIONS' PDWER in WAn: 

HEIGHT WIDTH LENGTH LEAD SPACING LEAD MIL COMM MAXIMUM 
±.O32 ±.O20 ±.O20 ±.OlD AWG 125°C 125°C VOLTAGE 

.250 .125 .250 .125 20 .125 .250 150 

.300 .125 .300 .150 20 .150 .300 150 

.300 .150 .500 .250 2Q .250 .500 150 

MAXIMUM 
RESISTANCE 

100 K 
150 K 
150 K 
300 K 
400 K 
500 K 

1 Meg 
550 K 
1.5 Meg 
1.5 Meg 
1.5 Meg 

2 Meg 
3.5 Meg 

4 Meg 
5 Meg 
2 Meg 

10 Meg 
15 Meg 

MAXIMUM 
RESISTANCE 

100 K 
150 K 
175 K 
200 K 
300 K 
500 K 

MAXIMUM 
RESISTANCE 

500 K 

550 K 
700 K 

1 Meg 
1.5 Meg 

MAXIMUM 
RESISTANCE 

500 K 
1 Meg 

1.5 Meg 

• Stability: 0.0025% (1st Year), 
0.005% (2nd Year). 0.001 % is 
available 

(!) I LENGTH I I +- --+ +- ----+ 
DIAMETER -. I" MIN 

: -I 1 I 

LEADAWG t (500 & EC SERIES) 

~ ~NGTH-+-'"M~ ~ -l~AWG 

1D :~ 
L OlAMElER LEAD SPACING 

(PC SERIEB--IIOUNO) 

@ 

1~~I __ l"MIN_1 _I ~TH 
D : : 0+" 

LEAD SPACING "'I~LEAD 
(K SERIES-RECTANGULAR) AWG 

PERCENT OF RIU'ED POWER 

KRL PRECISION WIRE WOUND RESISTOR DERATING 
CHART -500. EC, PC & K series resistors must be derated lor 
tolerances below 0.1 %. Use the chari below to select tolerance vs. 
operating temperature to determine the percent of rated power for 
operations. No derating is required for operations below +~O°C. 

WATTAGE vs. TOLERANCE DERATING 

1.0%.0.5%.025% & 0.1% TOL 

I I I \ 
0.05% & 0.02% TOL. \. 

II: 
W,00 

~ a. 
o 7 
W 

~ 5 

~ 

5 I I I 
0 

O.OI%TOl. '\'\ 
I I I "\. 

0.OO5%TOl. "-~ 5 
I L I \ "'" ~ 0 I I I ..... 

I-
ifi 2 

ffi 
a. 20 40 80 120 145 160 

AMBIENT TEMPERATURE IN DEGREES CENTIGRADE 

.\ KRUBANTRY COMPONENTS, ,INC. 160 Bouchard St., Manchester, NH 03103-3399 
Phone: 603-668-3210 FAX: 603-624-0634 TLX: 80-4294 SPED~X 
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.\ KRL SURFACE MOUNT WIREWOUND RESISTORS "S" SERIES 

"P"-POWER: "L"-LO-OHM: 

ORDER WORKING HIGHTC STANDARD ORDER STANDARD 
CODE WLTAGE AVAILABLE TOLERANCES CODE INDUCTANCE TOLERANCES 
SP-1 35V +BO PPM to SL-1 
SP-2 79V +6000 PPM ± .1% thru ±5% SL-2 ",7 NANOHENRIES 1%. 3.m. 5% 

SP-3 15BV SL-3 

"U"-ULTRA PRECISION: "F" -FUSIBLE: 

ORDER STANOARD RATIO MATCHING HIGHTC OROER TYPICAL FUSING TIMES PER RATED WAITAGE 
CODE TOLERANCES TC TOLERANCES AVAILABLE CODE 16 TIMES 20 TIMES 24 TIMES 28 TIMES 
SU-1 SF-1 Min Max Min Max Min Max Min Max 
SU-2 ±.005%thru +BO PPM to 

1 PPM .01% 
SU-3 ±1% +6000 PPM 

SF-2 30 I 1 20 I 40 10 I 30 8 I 20 I--gj::3 Sec Min Sec Sec Sec Sec Sec Sec 

RESISTANCE RANGE: POWER RATING: 

TYPE (L) LOW OHM (P) POWER (U) PRECISION (F) FUSIBLE WAITS 
S1 .010-.10 .11O-5KO 10-100KO .220-100KO TYPE (L) LOW OHM (P) POWER (U) PRECISION 
S2 .0050-.10 .11O-1BKO 10-1 MegO .220-100KO 
S3 .0050-20 .21O-25KO 10-1.5 MegO .220-100KO 

S1 1 1.5 .125 
S2 2 2.5 .250 
S3 3 3.5 .500 

DIMENSIONS; 

SUGGESTED LAND PAITERN (Per ANSI/IPC-SM-782 Guidelines) CASE DIMENSIONS 
KRL L W H S PW 

TYPE A B C X Y G(mm) Length Width Height Stand Off Pad Width 

.145 .337 .240 .080 .096 Bx16 .250 .140 .140 .020 .060 
SI (3.6) (B.6) (6.1) (2.0) (2.4) (6.3) (3.5) (3.5) (.5) (1.5) 

.225 .505 .365 .080 .140 12x24 .435 .235 .210 .020 .060 
S2 (5.7) (12.8) (9.3) (2.0) (3.55) (10.9) (5.9) (5.3) (.5) (1.5) 

.390 .670 .530 .080 .140 12x24 .5BO .260 .250 .020 .070 
S3 (9.9) (17) (13.45) (2.0) (3.55) (14.5) (6.3) (6.3) (.5) (1.75) 

Inches (mm) 

G (GRID PART OUTLINE) .5 X .5mm GRID y-PL .. 

r 
\'---W.l1 t 

1 I " (REFI L -- ~ RE~ I j 
j 

s 

l~i [ 
-F' x~ 

H 

-1--.006 FLAT LEAD THICKNESS 

EEM 1991 

.\ KRL/BANTRY COMPONENTS, INC. 160 Bouchard St, Manchester, NH 03103-3399 
Phone: 603-668-3210 FAX: 603-624-0634 TLX: 80-4294 SPEDEX 
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32 TIMES 
Min Max 

5 I 15 
Sec Sec 

(F) FUSE 

.25 
.5 
1 

PL 
Pad Length 

.050 
(1.25) 
.060 
(1.5) 
.070 

(1.75) 

PW 
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.& KRL Temperature Compensating 

KRL High T. C. Resistors are available in any of the packages 
listed in this Catalog 
RESISTANCE RANGE-100 to 5MegO 
TOLERANCE-Standard from 10%, 5%, 3% and 1 %. 
Accuracies to 0.1 % are available. Consult factory for special 
requirements. 
TEMPERATURE RANGE-From -55°C to + 145°C 
TEMPERATURE COEFFICIENTS-Available from 
+80PPM/OCto + 6OOOPPM/°C(See Table Right). Use Order 
Code A thru T for standard T.C. 's shown. 
SPECIAL TEMPERATURE COEFFICIENTS-If you need 
a special ... non-standard T. C., use Order Code X and specify 
the exact T.C. required and temperature range of operation 
with + 25°C as reference temperature. (Factory must approve 
all non-standard T. C.) 
APPLICATIONS-Since there are many packages that a High 
T.C. Resistor can accommodate, it is impossible to show all 
types. Most often a customer will have a unique situation and 
our engineering department will gladly aid in any design and 
development of customer requirements. KRL High T.C. 
Resistors have found their way into Power Supplies, Motor 
Controllers, Computers, Electronic Circuits for D to A and A 
to D Converters, Temperature Sensors for the Medical Elec
tronics Field, Aircraft Systems, Aerospace Flight Modules, 
and in Automotive Electronic Ignition Systems. 

WIRE WOUND RESISTORS 

TEMPERATURE COEFFICIENT 
KRL 

Cold Range Heat Range Maximum 121 
Order Resistance 
Code 

In PPM/oC In PPMJOC 
In Percent 

-55°C In +25°C + 25°C In + 125°C 

A +80±20 +80±20 80 
B + 100± 10 +100±10 80 
C + 120± 10 +120±10 80 
D +140±30 +140±30 80 
E +180±30 + 180±30 80 
G +290±30 + 290±30 25 
Ii +380±4O +400±4O 70 
J +450±50 +450±50 60 
K + 700 ± 200 +700±200 60 
L +850±80 +850±80 50 
M +1000±100 +1000±100 50 
N + 1500±200 + 1400±200 50 
P + 2600 ± 200 + 2600 ± 200 50 
Q + 3500 ±300 + 3500 ± 300 40 
R + 4000 ±400 + 4500 ±400 10 
T + 5000± 300 + 6000 ±300 10 

X SPECIAL T.C., SPECIFY EXACT TCR. 
(1) SUBJECT 10 FAC10RY APPROVAL 

.. 
(1) KRL Will manufacturer to any T.C.R. to meet customer speClflcatoons . 
(2) Maximum resistance in percent should be applied to the style chosen in the n9rmal 

catalog listing column marked Maximum Resistance. 

.,. KRL Nonflame Fusible Metal Film Resistors FPR SERIES 

FPR Nonflame Fusible Metal Film Resistors 
The FPR Nonflame Fusible Metal Film Resistors were designed to 
limit thermal surge and resulting circuit damage due to excessive 
volta~e. FPR Resistors provide reliable and accurate blow charac
teristIcs. The FPR resistors fail in an open mode. These resistors are 
available in ohmic values from .22 to lOOk ohms, and wattage sizes 
from 1/4 to 3 watts. 

Various telephone power line, and tip & ring circuits utilize the FPR 
resistor to protect sensitive parts from lightning strike surges. Other 
circuits that would benefit from these fusible resistors are inputs that 
may be exposed to line voltage faults, or power supplies that need 
current limiting with a safe, nonflame failure mode. Since each circuit 
has different and custom requirements, KRLlBantry will work with 
your engineering staff to choose the correct part for your application. 

DIMENSIONS: 

TYPE L±.04 D±.024 H±.25 LeadAwg 

FPR-1!4W .276 .104 1.25 24 

1kW .360 .120 1.25 22 

1W .400 .160 1.25 22 

2W .480 .180 1.25 20 

3W .640 . 220 1.25 20 

FEATURES 

• Small package size. 
• Noncombustible insulating coating. 
• Coating resists freon cleaning solvents. 
• Temperature coefficients less than ± 200 PPM. 
• Uniform fusing characteristics. 

FUSING CHARACTERISTICS: 

Resistance Range FUSING TIME 

0.220-100K 0 
POWER Typical Maximum 

0.220-100K 0 16 x Wattage 30 Sec. 1 Min. 

0.220-100K n 20 20 Sec. 40 Sec. 
24 10 Sec. 30 Sec. 

0.30-100KO 28 8 Sec. 20 Sec. 
0.30-100KO 32 5 Sec . 15 Sec. 

." KRL/BANTRVCOMPONENTS, INC: 160 Bouchard St., Manchester, NH 03103-3399 
Phone: 603-668-3210 FAX: 603-624-0634 TLX: 80-4294 SPEDEX 
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4700 RESISTORS 

• KRL Multi-Purpose Resistors 
Miniature and Standard Metal Oxide Resistors 
• Non Inductve Design 
• Non-Flammable Coating 
• Standard Temperature Coefficient ± 300 PPM/oC 

KRL STYLE WATTAGE RATING MAXIMUM VOLTAGE DIELECTRIC RESISTANCE 
@75°C WITHSTANDING RANGE 

OXH OX OXH OX WORKING OVERLOAD VOLTAGE MIN 
OX-05 0.5 350V 600V 350VAC .50 

OXH-10 OX-10 1.0 1.0 350V 600V 350VAC .50 
OXH-20 - 2.0 - 350V 650V 500VAC .50 
OXH-30 OX-20 3.0 2.0 350V 700V 600VAC .50 
OXH-50 OX-30 5.0 3.0 350V 700V 1000V AC .50 
OXH-60 OX-40 6.0 4.0 450V 800V 1000VAC 10 
OXH-70 OX-50 7.0 5.0 500V 1000V 1000V AC 10 
OXH-100 OX-60 10.0 6.0 600V 1200V 1000VAC 10 

Ceramic Boat Axial Lead Wirewound & Ultra Low Ohm Ceramic Boat 
• Fireproof Construction 
• Controlled Atmosphere Processing Technique (LB (4) Only) 
• Six Sided Crimped Terminals (CB Only) 
• Low TC & Noninductive Design (LB (4) Only) 

Power @ Maximum Resistance Range Typical TC (PPM) 
KRL TYPE' 25°C Current (Higher custom Ohm 

Amps values available) <10hm >10hm 
LB-1 1 10 .003 to .2 Ohm + 100 -
LB-2 2 10 .003 to .5 Ohm + 100 -

CB-3/LB-3 3 10 .003 to 500 Ohm + 100 +400 
CB-5/LB-5 5 10 .003 to 500 Ohm + 100 +400 
CB-7/LB-7 7 20 .003 to 1 K Ohm + 100 +400 

CB-10/LB-10 10 20 .003 to 1 K Ohm + 100 +400 
CB-15/LB-15 15 20 .003 to 1 K Ohm + 100 ±400 
CB-25/LB-25 25 40 .003 to 1 K Ohm +100 ±400 

Vertical Mount Resistors 
• Tolerances from 1 %-1 0% 
• Space Saving Design 

STYLE POWER A B C D Resistance Temperature 
@25°C .039 .059 .039 .015 Range Coefficient 

V-2 2 .275 .800 .435 .197 .01-20K Ohms + 30 PPM (TYP) 
V-3 3 .320 1.00 .475 .197 .01-22K Ohms + 30 PPM (TYP) 
V-5 5 .350 1.00 .520 .197 .01-22K Ohms + 30 PPM (TYP) 
V-10 10 .365 1.50 .520 .197 .01-100K Ohms ± 30 PPM (TYP) 
V-15 15 .500 1.40 .640 .297 .01-1 OOK Ohms ± 30 PPM (TYP) 

Diagram 1 (Temperature Rise) 
6 

275 
1) LB-3, CB-3, V2 & V3 

1--+-+-+--+-A--7I5 2) LB-5, CB-5, & V-5 

Diagram 2 (Derating) 
Line A = OX & OXH Series 
Line B = LB, CB, & V Series 

250 
IS 

i 200 
0: 

I 150 

100 

4 3) LB-7, & CB-7 
1--+-+-+-7'l-?'t~3 4) LB-10 CB-10 & V-10 2 ' , 

-+......,4-r~¥::::11 5) LB-15, CB-15, & V-15 
6) LB-25 & CB-25 

MAX 
120KO 
120KO 
150KO 
150KO 
150KO 
180KO 
200KO 
250KO 

A 
±.03 

.580 

.690 

.875 

.875 
1.40 
1.88 
1.88 
2.50 

4700 

OX, OXH, CB, LB, 
LB4 & V SERIES 

DIMENSIONS 

L±.040 D±.020 AWG±.005 
.352 .128 24 
.420 .140 22 
.480 .180 20 
.640 .200 20 
1.00 .340 20 
1.28 .340 20 
1.64 .340 20 
2.16 .340 20 

B C D S 
±.03 ±.03 ±.OOS ±.062 

.250 .250 .032 .490 

.250 .250 .032 .563 

.312 .312 .032 .563 

.375 .375 .040 .563 

.375 .375 .040 1.013 

.375 .375 .040 1.388 

.500 .500 .040 1.388 

.500 .500 .040 2.00 

Note: Most of the above styles 
may be ordered with the 
following options: (F) for custom 
fusing action; and (TF) for 
Failsafe Thermal Fuse 
Applications (see below for TF 
construction). rltffilM] IIII 

0 25 75 125 175 225 275 325 375 . -,.-

EEM 1991 

.. _lAB AMBIENT TEMP. DEG. CEN11GRADE =(J Ocj=>= 
.r. KRL/BANTRY COMPONENTS, INC. 160 Bouchard St., Manchester, NH 03103-3399 
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.\ KRL LO-OHM Power Resistors 
• Zero micro henries inductance· Low temperaItJre coefficient 
• Higher heat dissipation/power to size .ratio 
• Ideal for test instruments, power amplifiers, all types of 

current sensing applications,.including switching and linear 
power supplies 

STYLE WATTS LLENGTH DDIA 

NP-IA I .430±.010 .120±.010 

NP-2A 3 .600±.010 .21 0±.01 0 

NP-3 4 .680±.010 .265±.010 

NP-5 5 .925±.010 .335±.010 

C TEST POINT 

.590 

.675 

.715 

.838 

RESISTORS 4700 

ALTERNATE CASE DESIGNS: 
POTTED & MOLDED KELVIN LEADS 

~I II ===;L--->=== C) 

POTTED CERAMIC CASE 

LEAD AWGJDIA 

22 AWG/.025 

20 AWG/.032 

20 AWGI.032 

18 AWGI.D40 

.\ KRL Wire Wound Power Resistors "HOT" MOLDED P & COATED C SERIES 
WORKING MAXIMUM DIMENSIONS 

KRL MIL·R·26 MIL·R-39007 WATTAGE RATING VOLTAGE (2) RESISTANCE LENGTH DIAMETER LEAD 
STYLE U V U V IN OHMS +.062 (±.OIOI +.032 

C-II2A .5 1.0 , 18 

I 
20 3.4K .250 .094 

(P-II2) C-112 .75 1.2 30 35 4.5K .280 (.300) .094 

(P-1A) C-1A RW-70 1.0 1.5 50 55 10K .406 (.425) ,094 

C-1B 1.1 1.6 62 67 12K .530 .094 

(P-1C) C-1C 1.0 1.5 28 33 5K .330 (.360) .094 

C-ID 3.25 4.5 175 200 38K .700 .110 

(tP-2) tC-2 1.5 2.0 72 .79 10K .385 (.420) .187 

(tP-2A) tc-2A RW-79 3.0 3.75 135 148 22K .560 (.600) .187 

C-2B RWR-71 3.25 4.75 185 220 42K .812 .187 

(tP-2C) tC-2C 3.0 3.5 138 157 32K .500 (.535) .250 

(tP-2D) tC-2D RW-69 2.5 3.0 135 148 20K .500 (.535) .210 

(P-2E) C-2E 3.0 3.75 135 148 22K .560 (.600) .158 

(P-2F) C-2F 2.5 3.00 135 148 20K .490 (.530) .158 

(tP-3) tC-3 4.0 5.5 210 250 45K .625 (.680) .250 

(tP-5) tC-5 RW-74 RWR-74 5.0 6.0 325 375 90K .875 (.925) .312 

(P-6) C-6 RW-67 6.0 6.5 360 400 95K 1.000 (1.080) .312 

C-7 7.0 8.0 360 400 lOOK 1.200 ±.094 . .312 

C-7A RW-55 7.5 9.0 510 580 150K 1.375 ±.094 .375 

tC-IO 10.0 13.0 800 930 250K 1.815 ±.094 .375 

C-l0A RW-78 RWR-78 10.0 12.0 800 930 240K 1.780 ±.094 .375 

L 
tc-l0B RW-68 10.5 14.0 800 930 275K 1.875 ±.094 .375 

tlndicates Most popular types P = Molded ( ); C = Coated 

.\ KRL Heat Sink Power Resistors 
KW Be AT SERIES 

POWER RAnNG 
KRL MIL-R·1154BD INWATIS(l) 

STYLE KRL MIL 
KW-5 RE-60 8 5 
KW-10 RE-65 

" 
10 

KW-25 RE-70 25 20 
AT-50 RE-75 50 30 

DIMENSIONS (INCHES) 

TYPE MIL A B 
±.005 ±.D05 

KW-5 RE-60 .444 .490 
KW-l0 RE-65 .562 .625 
KW-25 RE-70 .719 .781 
AT-50 RE-75 1.563 .844 

In Anodized Aluminum Housing~ 
MAXIMUM MAXIMUM 
RESISTANCE WORKING 
IN OHM8 (2) VOLTAGE 

25K 160 
45K 265 
95K 550 

275K 1250 

C D 
±.O31 ±.062 

.600 1.125 

.750 1.375 
1.062 1.938 
1.968 2.781 

DIELECTRIC 

:;t. '-1 l:r-:Jf ! 
ijo to ,cr ~ 

YOLTS 
RMS 

1500 
1500 

H ~F-I ~llE. t· 
2500 
2500 

E F G H J K L M 
±.OIS ±.015 ±.O15 ±.OI0 ±.010 ±.OIO ±.OOS ±.OIS 

.334 .646 .320 .065 .133 .078 .093 .078 

.420 .800 .390 .075 .165 .093 .093 .102 

.550 1.080 .546 .088 .231 .172 .125 .115 

.630 1.140 .610 .088 .260 .196 .125 .107 

FAX US-603/624-0634-FOR MORE INFORMATION ON ••• 

_{±_OIID.. AWG 
24 

(.120) 24 

(.120) 22 

22 

(.120) 22 

22 

(.190) 20 

(.210) 20 

20 

(.265) 20 

(.210) 20 

(.173) 20 

(.190) 20 

(.265) 20 

(.335) 18 

(.335) 18 

±.062 18 

±.062 18 

±.062 18 

±.062 18 

±.062 18 

KW & AT SERIES 
kool-watt 

AT ~E~ 

~oL 
H~F-I 

N P 
±.OOS ±.062 

.050 .262 

.086 .312 

.086 .438 

.086 .406 

.,. KRL Space Miser WirewoundResistors 

.,. KRL Econo Power Wirewound Resistors 

.,. KRL SMT & Axial Tape & Reel Specifications 

.,. KRL Precision Dual Action Fuse Resistors 

.\ KRLlBANTRY COMPONENTS, INC. 160 Bouchard Street, Manchester, NH 03103- 3399 
Phone: 603-668-3210 FAX: 603-624-0634 TLX: 80-4294 SPEDEX 
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These symbols appear on many electricaVelectronic components distributed in the world market. They indicate that a country's standard-
setting agency has approved the design of the component and/or a testing agency has approved the performance of the component in 
meeting the standard. This page lists only those countries that have a symbol to represent their authority. 

e Argentina (IRAM) Instituto 

~ 
Hong Kong Hong Kong Standards \W Poland Polski Komitet 

Argentino de Racionalization de & Testing Centre Nonnalizacji Miar i Jakosci (Polish 
Materiales Committee for Standardization, 

Measures and Quality Control) 

~C~"~T~"'"", Australia (SAA) Standards 

~ 
Hungary (MSZH) Magyar /0 Portugal (CEP) Comissao 

{Wi Association of Australia Szabvanyugi Hivatal (Hungarian Electrotecnica Portuguesa 
... ~ o~ 

Office for Standardization) 

@ Austria (OVE) Oesterreichischer Q5t) India (lSI) Indian Standards STAS Romania Institutul Roman de 
Verband f'1ir Elektrotechnik Institute "Manak Bhavan" Standardizare (Romanian Standards 

Institute) 

18CI 
Belgium (CEB) Comite 511 Indonesia Badan Kerjasama fit' Singapore Singapore Institute of 
Electrotechnique BeIge Standardisasi LIPI-YDN! (LIPI- Standards and Industrial Research 

YDN! Joint Standardization 
Committee) 

ABNT Brazil (ABNT) Associa!;ao B Iran Institute of Standards and 

* 
South Africa (SABS) South 

Brasileira de Nonnas Teonicas Industrial Research of Iran African Bureau of Standards 

@) Canada (CSA) Canadian 
~ 

Ireland (I1RS) Institute for Spain (IRANOR) Instituto 
Standards Association Industrial Research and Standards Nacional de Racionalizaci6n y 

Nonnalizaci6n 

@ Czechoslovakia Urad pro SII Israel (SII) Standards Institution ~ Sweden (SEK) Svenska 
Nonnalizaci a Mereni (Office for ofIsrael Elektriska Kommissionen (Swedish 
Standards and Measurements) Electrotechnical Commission) 

@ Denmark (DEK) Dansk 

~ 
Italy (CEI) Comitato @ Switzerland (SEV) 

Elektroteknisk Komite (Danish Elettrotecnico Italiano (Italian Schweizerischer Elektrotechnischer 
Electrotechnical Committee) Electrotechnical Committee) Verein Postfach 

0 Egypt (EOS) Egyptian 

0 Japan (JISC) Japanese Industrial 
~ 

Turkey (TSE) Turk Standardlari 
Organization for Standardization and Standards Committee Agency of Enstitusu (Turkish Standards 
Quality Control Industrial Science and Technology Institution) 

® Finland (SETI) Electrical 

9 Korea, Republic of (South) 

~ 
United Kingdom (BSI) British 

Inspectorate Industrial Advance Administration Standards Institution 

@) France (UTE) Union Technique (ill) Mexico (DGN) Direcci6n General 'iU United States Underwriters 
de I'Electricite de Nonnas Secretaria de Patrimonio Laboratories Inc. 

y Fomento Industrial Puente de Recognized Component Mark 
Tecamachalco 

TGL Germany, Democratic IKE MAl Netherlands (NEC) Nederlands ® United States Underwriters Republic of (East) (ASMW) EUR Elektrotechnisch Comite 
Amt flir Standardi-sierung Laboratories Inc. 
Messwesen und Warenprufung 
(Office for Standardization, 

!lfl!f1 New Zealand (SANZ) Standards I::J Venezuela CODELECTRA en Metrology and Quality Control) 
Association of New Zealand Conjunto con COVENIN Avda. 

@ Germany, Federal Republic ppal. 
of (West) (DKE) Deutsche 

~ 
Electrotechnische Kommission im 

® Norway (NEK) Norsk A Yugoslavia Federal Institute of 
DIN und VDE (Gennan 
Electrotechnical Commission of Elektroteknisk Komite (Norwegian 

4~ 
Standardization 

DIN and VDE) Electrotechnical Committee) 

ELOT Greece (ELOT) The Hellenic (j) Pakistan Pakistan Standards 
. Organization of Standardization Institution 



4700 RESISTORS 4700 

ZINC OXIDE VARISTOR MAIDA DEVELOPMENT COMPANY 
"DOMESTIC CAPACITOR MANUFACTURERS SINCE 1947" 

Maida 
serving the electronics industry as partners in progress for more than forty-five years. 
Maida Development Corporation is a domestically owned and Maida Development Company also produces a complete line 
operated manufacturer of a wide variety of electronic ceramic of metal oxide varistors (MOV's) designed for transient voltage 
components. Since 1947, we have specialized in the custom suppression and surge energy absorption. We are now the only 
design and fabrication of ceramic disk capacitors - from ceramic U.S. manufacturer of these components, with ceramic formula-
dielectric powder formulation through finished devices - to meet tion, powder preparation, fabrication, and assembly facilities all 
the specific requirements of our customers. Maida's major capaci- located in this country. Maida's varistors are recognized by UL, 
tor products include (1) Class I, Class II, and Class III high voltage CSA, and VDE. Please contact Maida's Sales Department to 
disk capacitors, 1 KVDC thru 30 KVDC; (2) capacitors safety-rec- request our full-line varistor catalog. 
ognized by UL, CSA, and VDE, for across-the-line, line-by-pass, Delivery is both timely and reliable - with either bulk or tape-
and antenna-coupling applications; (3) close tolerance adjusted and-reel packaging. 
NPO disk capacitors; (4) low-inductance leadless disks; (5) slot- Our sales representatives are strategically located throughout 
mountable "trapezoids" for printed circuits; (6) trimmer capacitors; the USA and the world. Maida welcomes the opportunity to dis-
(7) post insulators/capacitors; (8) radial tubular capacitors; (9) cuss and bid on capacitor requirements not covered by this cata-
feedthrus and (10) sparkgaps. log. Please contact our Engineering Department. 

MAXIMUM TRANSIENT POWER RATINGS (Pm) ST ANDARD DIMENSIONS: inches (mm) 

Series PM-watts Series PM-watts 
058 0.15 063 0.8 
073 0.25 065 1.0 
061 0.4 078 1.2 
069 0.6 075 1.4 

Style Designation: (typical) 

D69--Z0V511RA110 Size A 0 S W E 

Code VAC 50-95 120-180 230-320 420-580 620-1000 
WHERE: 058 .394 .276 .197 .025 .197 .236 NA NA NA 
D- Coating identification, 0 means standard flame-retardent fluid bed (10) (7) (5) (.63) (5) (6) 

epoxy. 073 .472 .354 .197 .025 .197 .236 .276 NA NA 
(12) (9) (5) (0.63) (5) (6) (7) 

69- Size code, 2 numbers. See Dimensions Table. 061 .590 .472 .296 .032 .197 .236 .276 .354 NA 
Lead Configuration code, 1 or 2 numbers used for non-standard (15) (12) (7.5) (.81) (5) (6) (7) (9) 

leads. Standard leads use no code. 069 .770 .650 .296 .032 .197 .236 .276 .354 .472 
(19.5) (16.5) (7.5) (.81) (5) (6) (7) (9) (12) 

ZOV- Material identifier, zinc oxide varistor. 063 .912 .787 .296 .032 NA .236 NA NA NA 
(23) (20) (7.5) (.81) (6) 

511 AC Voltage Rating code, 2 significant figures plus number of 065 1.020 .905 .296 .032 .197 .236 .276 .354 .472 

zeroes that follow, i.e. 511 is 510 VAC. 
(26) (23) (7.5) (.81) (5) (6) (7) (9) (12) 

078 1.8 1.57 NA NA NA .236 .276 .354 .472 

RA- Special instructions code, RA is S1andard. (45.7) (40) (6) (7) (9) (12) 

075 2.1 1.89 NA NA NA .236 .276 .354 .472 

110- Energy Rating code, up to 3 numbers. See Ratings Tables (53.3) (48) (6) (7) (9) (12) 
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4700 RESISTORS 

VARISTORS MAIDA DEVELOPMENT COMPANY 
"DOMESTIC CAPACITOR MANUFACTURERS SINCE 1947" 

ZINC OXIDE VARISTORS FOR SURGE VOLTAGE PROTECTION-ZOV RATINGS 
MAXIMUM RATINGS 

CONTINUOUS 

SAFETY STYLE MINIMUM APPLICABLE APPLICABLE 

RECOGNITIONS NUMBER MARKING VOLTAGE VOLTAGE 

(footnotes) (AC) (DC) 

VOLTS VOLTS 

D58Z0V400RA01 Z400-01 40 56 
D58Z0V500RA01 Z500-01 50 66 
D58Z0V600RA01 Z600-01 60 85 
D58Z0V750RA01 Z750-01 75 102 
D58Z0V950RA01 Z950-01 95 127 

4 D58Z0V131RA02 Z131-02 130 175 
4 D58Z0V141RA02 Z141-02 140 180 
4 D58Z0V151RA02 Z151-02 150 200 
4 D58Z0V181 RA02 Z181-02 180 230 

D58Z0V231 RA08 Z231-08 230 300 
D58Z0V251 RA08 Z251-08 250 320 
D58Z0V271 RA09 Z271-09 270 350 
D58Z0V301RA10 Z301-10 300 385 

D73Z0V400RA03 Z400-03 40 56 
D73Z0V500RA02 Z500-02 50 66 
D73Z0V600RA02 Z600-02 60 81 
D73Z0V750RA02 Z750-02 75 102 
D73Z0V950RA02 Z950-02 95 127 

1 2 3 4 D73Z0V131 RA03 Z131-03UL 130 175 
1 2 3 4 D73Z0V141RA03 Z141-D3UL 140 180 
1 2 3 4 D73Z0V151RA03 Z151-03UL 150 200 
1 2 3 4 D73Z0V181 RA03 Z181-03UL 180 230 
1 2 3 4 D73Z0V231 RA20 Z231-20UL 230 300 
1 2 3 4 D73Z0V251 RA21 Z251-21UL 250 330 
1 2 3 4 D73Z0V271 RA23 Z271-23UL 270 360 
1 2 3 4 D73Z0V301 RA25 Z301-25UL 300 390 

D61Z0V400RA07 Z400-07 40 56 
1 D61AOV500RA03 Z500-03UL 50 66 
1 D61Z0V600RA03 Z600-03UL 60 81 
1 D61Z0V750RA03 Z750-03UL 75 102 
1 D61 ZOV950RA03 Z950-03UL 95 127 
1 2 3 4 D61Z0V131RA04 Z131-04UL 130 175 
1 2 3 4 D61Z0V141RA04 Z141-04UL 140 180 
1 2 3 4 D61Z0V151 RA04 Z151-04UL 150 200 
1 2 3 4 D61Z0V181RA04 Z181-04UL 180 230 
1 2 3 4 D61Z0V231 RA35 Z231-35UL 230 300 
1 2 3 4 D61Z0V251RA40 Z251-40UL 250 330 
1 2 3 4 D61Z0V271 RA43 Z271-43UL 270 360 
1 2 3 4 D61Z0V301RA45 Z301-45UL 300 390 
1 2 3 4 D61Z0V321 RA45 Z321-45UL 320 420 
1 2 3 D61 ZOV391 RA45 Z391-45UL 390 505 
1 2 3 4 D61AOV421RA45 Z421-45UL 420 560 
1 2 3 D61Z0V461RA50 Z461-50UL 460 615 
1 2 3 4 D61Z0V481RA50 Z481-50UL 480 640 
1 2 3 4 D61Z0V511RA55 Z511-55UL 510 675 
1 2 3 4 D61 ZOV551 RA60 Z551-60UL 550 700 
1 2 3 4 D61Z0V581RA65 Z581-65UL 580 735 
1 2 D61Z0V621RA65 Z621-65UL 620 825 
1 2 D61AOV681RA70 Z681-70UL 680 895 

1 D69Z0V400RA 12 Z400-12UL 40 56 
1 D69Z0V500RA06 Z500-06UL 50 66 
1 D69Z0V600RA06 Z600-06UL 60 81 
1 D69Z0V750RA06 Z750-06UL 75 102 
1 D69Z0V950RA06 Z950-06UL 95 127 
1 2 3 4 D69Z0V131RA09 Z131-09UL 130 175 
1 2 3 4 D69Z0V141 RA09 Z141-09UL 140 180 
1 2 3 4 D69Z0V151 RA09 Z151-09UL 150 200 
1 2 3 4 D69Z0V181RA09 Z181-09UL 180 230 
1 2 3 4 D69Z0V231 RA70 Z231-70UL 230 300 
1 2 3 4 D69Z0V251RA72 Z251-72UL 250 330 
1 2 3 4 D69Z0V271 RA75 Z271-75UL 270 360 
1 2 3 4 D69Z0V301 RA80 Z301-80UL 300 390 
1 2 3 4 D69Z0V321 RA90 Z321·90UL 320 420 
1 2 3 D69Z0V361 RA85 Z361-85UL 360 470 
1 2 3 D69Z0V391 RA85 Z391-85UL 390 505 
1 2 3 D69Z0V410RA85 Z401·85UL 400 530 
1 2 3 4 D69Z0V421 RA90 Z421·90UL 420 560 
1 2 3 D69Z0V461 RA 100 Z461·100UL 460 615 
1 2 3 4 D69Z0V481 RA 105 Z481·105UL 480 640 
1 2 3 4 D69Z0V511RA110 Z511·110UL 510 675 
1 2 3 4 D69Z0V551RA115 Z551·115UL 550 700 
1 2 3 4 D69Z0V581 RA 120 Z581·120UL 580 735 
1 2 3 4 D69Z0V621 RA 130 Z621·130UL 620 800 
1 2 3 4 D69Z0V681 RA 150 Z681-150UL 680 860 
1 2 3 4 D69Z0V102RA220 Z102-220UL 1000 1200 

1 = UL 1449 File E86730-Transient Voltage Surge Suppression 
2 = UL 1414 File E38785-Across-The-Line Applications 
3 = CSA C22.2 File LR33468 
4 = VDE/CECC 42000/42201 File 5881.9 

TRANSIENT 

PEAK 

ENERGY CURRENT 

(lOx 1000~S) (8 x 20~S) 

JOULES AMPERES 

61 75 
74 90 
90 110 

108 132 
135 165 
184 224 
198 242 
212 259 
255 311 
326 397 
354 432 
382 466 
425 518 

61 75 
74 90 
90 110 

108 132 
135 165 
184 224 
198 242 
212 259 
255 311 
326 397 
354 432 
382 466 
425 518 

61 75 
74 90 
90 110 

108 132 
135 165 
184 224 
198 242 
212 259 
255 311 
326 397 
354 432 
382 466 
425 518 
453 553 
552 674 
594 725 
651 795 
679 829 
722 881 
778 950 
821 1002 
877 1071 
962 1175 

61 75 
74 90 
90 110 

108 132 
135 165 
184 224 
198 242 
212 259 
255 311 
326 397 
354 432 
382 466 
425 518 
453 553 
522 638 
552 674 
585 715 
594 725 
651 795 
679 829 
722 881 
778 950 
821 1002 
877 1071 
962 1175 

1414 1728 

ELECTRICAL CHARACTERISTICS 

MAX CLAMPING 

VARISTOR VOLTAGE 

VOLTAGE '" ((!I' 1.0mAOC) TEST CURRENT 

MIN I MAX 
(8x20~S) 

VOLTS VOLTS VOLTS I AMPERES 

1.2 100 150 1 
2 100 165 5 
2.0 400 175 5 
2.5 400 245 5 
3 400 300 5 
4 400 380 5 
4.5 400 410 5 
5 400 430 5 
6 400 510 5 
7.5 400 620 5 
8 400 675 5 
9 400 745 5 

10 400 810 5 

2.5 250 135 2.5 
4 250 157 10 
5 250 190 10 
6 1200 230 10 
8 1200 255 10 

11 1200 340 10 
12 1200 360 10 
13 1200 395 10 
15 1200 470 10 
20 1200 595 10 
21 1200 650 10 
23 1200 710 10 
25 1200 790 10 

6.5 500 135 5 
6 2500 147 25 
7 2500 175 25 
8 2000 210 25 

10 2000 255 25 
14 2000 340 25 
16 2000 360 25 
17 2000 395 25 
20 2000 465 25 
35 2000 595 25 
40 2000 650 25 
43 2000 710 25 
45 2000 790 25 
45 2000 850 25 
45 2500 1025 25 
45 2000 1120 25 
50 2500 1240 25 
50 2000 1290 25 
55 2000 1350 25 
60 2000 1400 25 
65 2000 1500 25 
65 2500 1650 25 
70 2500 1815 25 

12 1000 135 10 
15 1000 147 50 
20 1000 175 50 
22 4500 210 50 
30 4500 255 50 
38 4500 340 50 
42 4500 360 '50 
45 4500 395 50 
55 4500 465 50 
70 4500 595 50 
72 4500 650 50 
75 4500 710 50 
80 4500 790 50 
90 4500 850 50 
85 4500 960 50 
85 4500 1025 50 
85 4500 1070 50 
90 4500 1120 50 

100 4500 1240 50 
105 4500 1240 50 
110 4500 1350 50 
115 4500 1400 50 
120 4500 1500 50 
130 4500 1620 50 
150 4500 1800 50 
220 4500 2700 50 

4700 

TYPICAL 

CAPACI· 

TANCE 
1KHz (fll25C 

±30% 

PICOFARADS 

350 
250 
200 
170 
140 
80 
70 
70 
65 
50 
50 
45 
40 

700 
550 
450 
450 
350 
250 
220 
200 
170 
150 
130 
110 
100 

1600 
1500 
1400 
1100 
900 
500 
450 
400 
350 
300 
270 
250 
230 
200 
150 
130 
120 
120 
110 
100 
95 
90 
80 

3300 
2900 
2400 
1900 
1500 
1100 
1000 
900 
750 
550 
500 
450 
400 
350 
300 
280 
270 
250 
230 
220 
200 
180 
170 
160 
150 
100 
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4700 RESISTORS 

VARISTORS MAIDA DEVELOPMENT COMPANY 
"DOMESTIC CAPACITOR MANUFACTURERS SINCE 1941" 

ZINC OXIDE VARISTORS FOR SURGE VOLTAGE PROTECTlON-ZOV RATINGS 
MAXIMUM RATINGS 

CONTINUOUS 

SAFETY STYLE MINIMUM APPLICABLE APPLICABLE 

RECOGNITIONS NUMBER MARKING VOLTAGE VOLTAGE 

(footnotes) (AC) (DC) 

VOLTS VOLTS 

1 2 3 D63Z0V131RA70 Z131-70UL 130 175 
1 2 3 D63Z0V141RA75 Z141-75UL 140 180 
1 2 3 D63Z0V151RA80 Z151-80UL 150 200 

1 D65Z0V400RA40 Z400-40UL 40 56 
1 D65Z0V500RA42 Z500-42UL 50 65 
1 D65Z0V600RA45 Z600-45UL 60 85 
1 D65Z0V750RA55 Z750-55UL 75 100 
1 D65Z0V950RA65 Z950-65UL 95 125 
1 2 3 4 D65Z0V131RA20 Z131-20UL 130 175 
1 2 3 4 D65Z0V141 RA20 Z141-20UL 140 180 
1 2 3 4 D65Z0V151RA20 Z151-20UL 150 200 
1 2 3 4 D65AOV181RA20 Z181-20UL 180 230 
1 2 3 4 D65Z0V231RAl15 Z231-115UL 230 300 
1 2 3 4 D65ZOV251RA130 Z251-130UL 250 330 
1 2 3 4 D65Z0V271 RA140 Z271-140UL 270 360 
1 2 3 4 D65Z0V301RA150 Z301-150UL 300 390 
1 2 3 4 D65Z0V321 RA 160 Z321-160UL 320 420 
1 2 3 D65ZOV391 RA150 Z391-150UL 390 505 
1 2 3 4 D65Z0V421 RA 160 Z421-160UL 420 560 
1 2 3 D65Z0V461RA175 Z461-175UL 460 615 
1 2 3 4 D65Z0V481 RA 180 Z481-180UL 480 640 
1 2 3 4 D65Z0V511 RA 190 Z511-190UL 510 675 
1 2 3 4 D65Z0V551 RA200 Z551-200UL 550 700 
1 2 3 4 D65Z0V581 RA220 Z581-220UL 580 735 
1 2 3 4 D65Z0V621 RA230 Z621-230UL 620 800 
1 2 3 4 D65ZOV681 RA260 Z681-260UL 680 860 
1 2 3 4 D65ZOV102RA360 Z102-360UL 1000 1200 

D78Z0V131RA200 Z131-200 130 175 
D7BZOV141RA210 Z141-210 140 185 
D78ZOV151RA220 Z151-220 150 200 
D78Z0Vl 81 RA250 Z181-250 180 230 
D78Z0V231 RA300 Z231-300 230 300 
D78Z0V251 RA330 Z251-330 250 330 
D78Z0V271 RA360 Z271·360 270 360 
D78Z0V301 RA380 Z301-380 300 390 
D78Z0V321 RA390 Z321·390 320 420 
D78Z0V391 RA400 Z391-400 .390 505 
D78Z0V421 RA400 Z421-400 420 560 
D78ZOV461 RA430 Z461-430 460 615 
D78Z0V481 RA450 Z481-450 480 640 
D78Z0V511 RA500 Z511-500 510 675 
D78Z0V551 RA530 Z551-530 550 700 
D78ZGV581 RA550 Z581-550 580 735 
D78Z0V621RA580 Z621-580 620 800 
D78Z0V681 RA630 Z681-630 680 860 
D78Z0V751 RA700 Z751-700 . 750 970 
D78Z0Vl02RA900 Z102-900 1000 1200 

D75Z0V131 RA270 Z131-270 130 175 
D75Z0V141RA285 Z141-285 140 180 
D75Z0V151RA300 Z151-300 150 200 
D75Z0V181RA320 Z181-320 180 230 
D75Z0V231 RA350 Z231-350 230 300 
D75ZOV251 RA370 Z251-370 250 330 
D75Z0V251 RA400 Z271-400 270 360 
D75Z0V301 RA430 Z301-430 300 390 
D75Z0V321 RA460 Z321-460 320 420 
D75Z0V391 RA560 Z391-560 390 505 
D75Z0V421 RA600 Z421-600 420 580 
D75Z0V461 RA630 Z461-630 460 615 
D75Z0V481 RA650 Z481-650 480 640 
D75Z0V511 RA700 Z511-700 510 675 
D75Z0V551 RA740 Z551-740 550 700 
D75Z0V581RA770 Z581-770 580 735 
D75Z0V621 RA820 Z621-820 620 800 
D75Z0V681 RA920 Z681-920 6BO 860 
D75Z0V751 RA 1050 Z751-1050 750 970 
D75ZOV102RA1400 Z102-1400 1000 1200 

1 = UL 1449 File E86730-Transient Voltage Surge Suppression 
2 = UL 1414 File E38785-Across-The-Line Applications 
3 = CSA C22_2 File LR33468 
4=VDE/CECC 42000/42201 File 58819 

TRANSIENT 

PEAK 

ENERGY CURRENT 

(lOx 1000~S) (Bx20~S) 

JOULES AMPERES 

184 224 
198 242 
212 259 

61 75 
74 90 
90 110 

108 132 
135 165 
184 224 
198 242 
212 259 
255 311 
326 397 
354 432 
382 466 
425 518 
453 553 
552 674 
594 725 
651 795 
679 829 
722 881 
778 950 
821 1002 
877 1071 
962 1175 

1414 1728 

184 224 
198 242 
212 259 
255 311 
326 397 
354 432 
382 466 
425 518 
453 553 
552 674 
594 725 
651 795 
679 829 
722 881 
778 950 
821 1002 
877 1071 
962 1175 

1062 1300 
1414 1728 

184 224 
198 242 
212 259 
255 311 
326 397 
354 432 
382 466 
425 518 
453 553 
552 674 
594 725 
651 795 
679 829 
722 881 
778 950 
821 1002 
877 1071 
962 1175 

1062 1300 
1414 1728 

ELECTRICAL CHARACTERISTICS 

MAX CLAMPING 

VARISTOR VOLTAGE 

VOLTAGE @ 

(@ 1.0mADC) TEST CURRENT 

MIN I MAX 
(Bx20~S) 

VOLTS VOLTS VOLTS I AMPERES 

70 6500 340 100 
75 6500 360 100 
80 6500 395 100 

40 2000 135 20 
42 6500 135 100 
45 6500 165 100 
55 6500 200 100 
65 6500 250 100 
70 6500 340 100 
75 6500 360 100 
80 6500 395 100 

100 6500 465 100 
115 6500 595 100 
130 6500 650 100 
140 6500 710 100 
150 6500 790 100 
160 6500 850 100 
150 6500 1025 100 
160 6500 1120 100 
175 6500 1240 100 
180 6500 1240 100 
190 6500 1350 100 
200 6500 1400 100 
220 6500 1500 100 
230 6500 1620 100 
260 6500 1600 100 
360 6500 2700 100 

200 25000 350 200 
210 25000 380 200 
220 25000 410 200 
250 25000 490 200 
300 25000 625 200 
330 25000 . 660 200 
360 25000 750 200 
380 25000 810 200 
390 25000 850 200 
400 25000 1025 200 
400 25000 1200 200 
430 25000 1265 200 
450 25000 1300 200 
500 25000 1440 200 
530 25000 1530 200 
550 25000 1600 200 
580 25000 1705 200 
630 25000 1865 200 
700 25000 2050 200 
900 25000 2550 200 

270 30000 345 250 
285 30000 375 250 
300 30000 405 250 
320 30000 480 250 
350 30000 600 250 
370 30000 650 250 
400 30000 730 250 
430 30000 780 250 
460 30000 830 250 
560 30000 1040 250 
600 30000 1130 250 
630 30000 1170 250 
650 30000 1240 250 
700 30000 1350 250 
740 30000 1380 250 
770 30000 1480 250 
820 30000 1600 250 
920 30000 1785 250 

1050 30000 2000 250 
1400 30000 2490 250 

4700 

TYPICAL 

CAPACI-

TANCE 

1KHz @25C 

±3D% 

PICOFARADS 

2300 
2150 
2000 

7000 
5500 
4800 
3800 
3000 
2300 
2150 
2000 
1300 
1000 
920 
850 
770 
720 
760 
910 
840 
800 
740 
690 
670 
620 
560 
380 

4700 
4300 
4000 
3500 
2800 
2500 
2200 
2000 
1900 
1600 
1500 
1400 
1300 
1200 
1150 
1100 
1000 
900 
800 
600 

10000 
9000 
8000 
7100 
5600 
5000 
4500 
4000 
3800 
3300 
3000 
2600 
2700 
2500 
2300 
2200 
2100 
2000 
1800 
1300 
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EIA/MIL Resistor Color Codes 

Tolerance 

Multiplier 

Second digit 

First digit 

Color code for general-purpose industrial resistors 

Wide first band and blue 
fifth band denotes flame-Wide first band denotes 

wirewound resistor 1..--_____ ...... proof wirewound resistor 

Color code for general-purpose wirewound resistors 

Significant Example: 
Color digit Multiplier Tolerance 

Black 0 1 
Brown 1 10 ±1% 
Red 2 100 ± 2% 
Orange 3 1000 ± 3% 
Yellow 4 10,000 ± 4% 
Green 5 100,000 
Blue 6 1,000,000 Yellow (4) 
Violet 7 10,000,000 
Gray 8 Violet(7) 

White 9 Red(OO) Gold(±5%) =47000 ±5% 
Gold 0.1 ± 5% 
Silver 0.01 ±10% 
No color ±20% 



4700 RESISTORS 4700 

~ MEMCOR·TRUOHM INC. 

WIRE WOUND RESISTORS 
TYPE TYPE 
FR 2SK 1 X~6 FR 

VITREOUS SOK l*x~6 wI LEADS S-8 2SK lx~6 

ENAMEL 
lOOK 2X~6 VITREOUS lOOK 2X~6 SOK Bh~6 

FIXED 2S0K 4X~6 ENAMEL 

TUBULAR lOOK 6¥2x * FIXED 20 lOOK 2X~6 
lOOK 8¥2 x 1% 

WITH TABS lOOK 10¥2 x 1% TUBULAR 

TYPE TYPE 
AR 

10 10K l*x~6 MZ 2S 2SK 2X~6 

VITREOUS 50 SOK 4X~6 VITREOUS 10 5000 3k X 5132 X 3/4 

ENAMEL 75 SOK 6X~6 ENAMEL "'_~~?'~i";' lOOK 6¥2x % 20 2SK 3kx 5h2x2 
ADJUSTABLE lOOK 8¥2 X 1% MIDGET ·S':f TUBULAR lOOK 10¥2 x l¥a OVALS 
WITH TABS WITH TABS 

TYPE TYPE 
VL 3 10K ~Xl~2 ZR 3il 10K 5hs x 1 X Pl4 

VITREOUS S 2SK ~6xl~ 
VITREOUS 40 15K 5hs x 1 x 2 

ENAMEL 
ENAMEL 

10 SOK % xl~2, OVALS 55 25K 5hs x 1 x 31k 
AXIAL TAB 
LEADS TERMINAL 75 25K 5hs x 1 x 6 

TYPE TYPE 40 1.8 2X~6 

I 2500 .100 x .383 
90 3 4X~6 

RR 100 2.S 3¥2x % 
SIL 2 3500 .205 x .352 160 S.S 6x% 

3 10K .205 x .475 VITREOUS ISO 6.0 Sxl 
SILICONE 5 50K .305 x .917 ENAMEL 300 13 8¥2 x 1% 

AXIAL 10 lOOK .24 x 1.72 EDGEWOU 
SOO 36 10¥2 X 1% 
7S0 40 12 X 2¥2 

LEADS WITH TABS IS00 100 20 X 2¥2 

MEMCOR-TRUOHM represent the cumulative design and pro-' 

~ MEMCOR·TRUOHM INC. 
duction knowledge gained during 30 years experience in 
the industry. 

Let MEMCOR-TRUOHM sales engineers aid you with your spe-
cial design and application requirements. ' 

DEPT. EM 
For price, quality, and delivery look to MEMCOR-TRUOHM. 1320 FLAXMILL ROAD 
Immediate delivery on stock value resistors. Typical 3-5 week HUNTINGTON, INDIANA 46750 
delivery on other standard values and special requirements. 
These products are available from MEMCOR-TRUOHM's Na-

Telephone: (219) 356-4300 tionwide Authorized Distributor Network. 
ESY LINK 629-38315 

Write for FREE Catalog., Fax No. 356-7376 

A·1946 For manufacturers' sales offices, see yellow pages EEM 1991 



4700 RESISTORS 4700 

~. ~IC~O-OII~ • CORPORATION 

YOUR FULL LINE RESISTOR MANUFACTURER 
POWER RESISTANCE TEMPERATURE RESISTANCE 

PRECISION ~ ~ 
RANGE RANGE COEFFICIENT TOLERANCE OELIVERY 
(WATIS) (OHMS) (PPM/oC) ( 0/0) (WEEKS) 

WIREWOUND .01 to 2 .05 to 20M ±1 to .005 to 5 stock 4 MIL R·93 0 +6000 
EOUIV. 
WIREWOUND 

~ TEMP. SENSORS 1 40 to 1K +3850 to 1 to 5 4-6 RTD'S +6720 

WIREWOUND 
PRECISION .3 to 1 .2 to 200 +30 to +50 3 to 10 4-6 FUSE ---
POWER c:::::> 
WIREWOUND @l- ~ fr=f) .25 to 100 .002to 265K ± 10 to .05 to 10 stock 4 MIL R·26 EOUIV. +6000 

~ 

POWER WIREWOUND 

~ MIL R 18546 EOUIV. 5 to 250 .05 to 200K ±5 to +90 .025 to 5 4 
CHASSIS MOUNT 

POWER 
WIREWOUND ~ 2 to 50 . .01 to 40K ±300 to 5 & 10 4-6 "BATHTUB" TYPE ±800 

KP SERIES 

1 r>n POWER n 2 to 8 .2 to 36K +260 to 5 & 10 8-10 
WIREWOUND +800 

METAL FILM 
ClIID .1 to 1 .5 to 10M +25 to +200 .1 to 1 stock 8 RN 50, 55, 60, & 65 

. METAL C [) .5 to 7 .2 to 240K ±200 2&5 stock 8 OXIDE 

METAL CDID .25 to 2 1M to ±100 1,2 & 5 stock 8 GLAZE 2000M 

CARBON FILM 
(]II]) RC 05, 07, 20, .125 to 2 .5 to 22 M -200 to -800 2&5 stock 8 

32 & 42 

TYPE CRZ (CURRENT) 
PT. THIN FILM I I:.J 

1MA-2MA 100 & 1K +3850 .06 to .50 4-6 
ELEMENTS 

METAL FILM 
TEMP. SENSITIVE <lIIIJ) .125 5 to 15K +2500 to 2&5 8 LPTC 12 POSITIVE LINEAR +4000 
TC 

ZERO 0 J ) .125 & .250 stock OHM - - -

.. Catalog available on request 

;,,; MICRO-OHM 1088 HAMILTON ROAD. DUARTE, CA 91010 • 818-357-5377. FAX 818·358·6478 
CORPORATION 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1947 



4700 RESISTORS 4700 

WHY do 40,000 Buyers and Electronic Engineers Keep Calling . , 

MASTER DISTRIBUTORS 
• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program. 

ORDERS PLACED BY 3 P.M_ ARE SHIPPED THE SAME DAY 

(213) 452·1229 11I 
RELAYS SWITCHES TIMERS ~ Aleph International Acro ATC 

Allied Controls Alco Agastat CIRCUIT 
American-Zettler American Switch Amperite BREAKERS 

CIRCUIT BRE~KERS Aromat AMP Antex FUSES & 

Airpax AT&T Aromat Crouzet FUSEHOLDERS 

Aromat Bosch Arrow Hart Eagle Signal •• Heinemann C.P. Clare Carling switch Guardian 

Potter & Brumfi .. ld Coto Cherry Electric Industrial Timer 
Crydom Controls C&K Magnecralt 
EAC EECO Master Electronics 
Elec-Trol Electro-Mech Midtex 

CONNECTORS & Fujitsu Electronic Compo Group National Conlrols KNOBS 
SOCKETS Gordos Grayhill Omron 

AMP Grayhill Landis & Gyr Potter & Brumfield 

~ 
Amphenol Guardian Linemaster SSAC 

~ Aromat Hi-G Master Specialties' Struthers-Dunn 
Curtis Idec McGilt Syracuse Electronics 
Custom Connector ITT Microswitch 
Idec Line Electric Omron 
Lumberg Magnecralt Oslo TERMINAL BLOCKS 

LAMPS & LEOS 

Master Electronics Master Electronics OTTO Beau 

~ Panduit MEC Saia Buchanan 
Potter & Brumfield Midtex Unimax Curtis 
Souriau Omron Electrovert 

~ Vernitron-Beau Potter & Brumfield Kulka 
.Welcon/Wells RBM INDUCTORS Magnum 

Schrack Jeffers Marco 
Siemens RDI 

COUNTERS Sigma Underwriters Safety SWITCHES 

Engler Stantel PHOTOELECTRIC Vernitron-Beau 
Hecon Struthers-Dunn 

Aromat Weidmulter 

'" 
IVO Telemecanique 

Dolan-Jenner 
Kessler-Ellis Theta-J Omron TRANSFORMERS 
Master Electronics Triridge Photoswitch/ AB Dormeyer 
Omron Skan-A-Matic Microtran RELAYS 

Redington FUSES Sola 

~ 
Red Lion Bussmann Stancor 
Sodeco/Maxmar Litlelluse PROXIMITY Thordarson 
Stemco Underwriters Safety Agastat Triad 
Veeder-Root 

Electro U.T.C. 

KNOBS Omron INDICATOR LIGHTS 

DIODES Cosmo/Kurz-Kasch WIRE, WIRING 
General Instr. 

Raytheon/Panel Products DEVICES & HWR. 

;;l)~ POTS & RESISTORS Alpha 

INDICATORS, Clarostat Belden 

FANS LAMPS& LED Ohmite Buchanan ~',J 

'Aromat 
101 Electrovert SOLENOIDS 
lEE Havey Hubbell 

U.S. Toyo JKL Iboco 
Leecralt SOLENOID H.H. Smith 

~£~ Lumex Dormeyer Modor 
-~-» 

Stanley Guardian Panduit --'~~, Curtis Sylvania Line Electric Pomona 

A·1948 For manufacturers' sales offices, see yellow pages EEM 1991 



4700 

STANDARDS 

'Many other sizes available' 
• Lead Configuration: 

"A" after Part No. for Axial Leads 
"R" for Radial Leads 
"L" for Lugs 

• For high speed appl ications (minimum 
distributed L and C) specify M R200 Series. 

• For high stability appl ications specify 
MR300 Series. 

RESISTORS 

• . , . --""1_ ........ --
-~---

• Tolerance: .005% and up; to .002% in some 
cases. 

• Ask for our Precision Resistor Catalogue. 

I • 

• Any configuration you desire. 

• Matched 2, 3 or 4 Network con
figurations available in standard 
sizes. 

• Standard R, 2R, 4R types, etc. 
available. 

• Tolerances: To .005%, closer in 
some cases; Temperature 
Coefficient tracking to 1 PPM; 
Ratio matches to .001%. 

• Ask for our Network Flyer. 

4700 

PRECISION POWER WIREWOUND RESISTORS 

-
---
--

s s -• 
-

MRP-V, V, 4.9K 
MRP-l 1 10.4K 
MRP-3 3 18K 
MRP-5 5 90K 
MRP-l0 10 370K 

'Many other sizes available' 

. 093 .343 #24 

.093 .406 #24 

.187 .562 #20 

. 312 1.032 #18 

.344 1.719 #18 

• To 15 watts . 
• Silicone covered for maximum 

heat transfer. 

• Tolerance: 5%, 1% standard, 
available to .05% . 

• Non-Inductive 
winding available . 

• Ask for our 
Power Resistor Catalogue. 

FIBERGLASS CORE WIREWOUND SH U NTS 
RESISTORS 

EEM 1991 

AVAILABLE CASED OR UNCASED 

FOUR-LEAD SHUNTS 
• Best for close-tolerance sensing. 
• Resistance values from .005 to 

. 500. 
• Tolerance ~.5'10 standard. 
• Silicone coated body for good 

insulation and maximum heat 
transfer. 

For manufacturers' sales offices, see yellow pages 

TWO-LEAD SHUNTS 
• Resistance values per your 

requirements . 
• '/2', 1", 1'(," centers are standard. 
• Tinned for convenient insertion. 
• Ask us about any configuration 

to suit your needs. 

A·1949 
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CUSTOM 
ROUNDWIRE 
POWER RESISTORS 

BASIC CONSTRUCTION 

MRC can build a resistor to your 
specifications on any of the basic cores 
shown. If these do not fit your needs, 
engineering assistance is available for 
32 additional cores. Ratings based on 
325°C above 25°C ambient. Consider 
the following options to meet your 
requirements, special applications, and 
size limitations. 

• MIL-R-15109 

• Special Tolerance 
Resistance tolerances to ± 1 % 

• Special Coatings 
Silicone-cement 

• Special Taps 
Most any to fit your specifications 

• Special Windings 
Aryton-Perry (non-inductive round
wire only) 
Bifilar (non-inductive) 

• Special T.C. 
Temperature coefficient to 
20ppm/oC 

• Special Terminals 
Single and double X" quick connect 
Metal sleeve ferrule 
Live-bracket 

• Hardware 
Terminal hardware 
L-bracket mounting 
Spring clip mounting 
Vertical mounting hardware 

LOAD BANKS 
MRC will custom design and build 

load banks to your requirements. 

AVAILABLE WATTAGE RATINGS by core size. Ratings based on 325°C above 25°C ambient. 

Core Size 

Watts O.D.xI,D.xL. 

8(5)t 'X.x:v..x1 
12(10)1' 'X.x:v..x1% 
11(8) ~.x'X.x1 

15(10) ~.x'X6x1Yo 
20(15)t ~.x'X.x2 
26 ~.x'X.x3 

25(20)1' 'X.x'X.x2 
31(25) 'X.x'X.x2Yo 
50(35)t 'X.x'X.x4 
75 'X.x'X.x6 
24 %xYox1Yo 
30(25) %xYox2 
45(35) %xYox3 
51(40) %xYox3Yo 
61(45) %xYox4 
65(50) %xYox4Yo 
75(60) %xYox5 
90 %xYox6 

loot %xYox6Yo 
40(33) 1%x%x2 

A·1950 

Ohmic Range Core Size Ohmic Range 

Fixed t Adjustable t Part No" Watts O.D.xI,D.xL. Fixedt Adjustable t Part No" 

MinO 

.82 

.12 
1.39 

.16 

.13 

.11 

.22 

.11 

.21 

.33 

.33 

.28 

.18 

.22 

.27 

.31 

.35 

.43 

.47 

.48 

Max 0 MinO Max 0 

13.5K N.A. NA 5-16-0 
49K 0.27 10.6K 5-28-0 
7.2K NA N.A. 7-16-0 

28.7K N.A. NA 7-24-0 
53.2K N.A. NA 7-32-0 
122K N.A. NA 7-48-0 

35K 0.50 19K 9-32-0 
55K 0.71 28K 9-40-0 

119K 1.34 54K 9-64-Q 

207K 2.18 89K 9-96-0 
13K N.A. NA 12-24-0 
29K 0.66 26K 12-32-0 

63K 1.21 49K 12-48-0 
83K 1.49 61K 12-56-0 
97K 1.77 73K 12-64-0 

122K 2.04 84K 12-72-0 
134K 2.32 96K 12-80-0 
172K 2.87 119K 12-96-0 

186K 3.15 131K 12-104-0 
7.9K N.A. N.A. 18-32-0 

MinO Max 0 MinO MaxQ 

80 1%x%x4 .06 53K 0.40 48K 
95 1%x%x5 . 08 79K .56 . 79K 

120 1%x%x6 .. 11 100K .71 100K 
130(115) 1%x%x6Yo .12 111 K .78 lllK 
160 1%x%x8 .15 144K 1.00 144K 
175(160)t 1%x%x8Yo .16 156K 1.08 156K 

225t 1 %x%xl OYo .21 200K 1.38 200K 
235 1%x%x11J4 .22 216K 1.49 216K 
240 1%x%xl1% .24 227K 1.56 227K 

220 1%x1%x8Yo .21 69K 1.38 69K 
275 1%x1%x10Yo .27 90K 1.81 90K 
300 1%x1%xll% .31 l04K 2.07 l04K 

500:1: 2Yox1%x12 .49 34K 3.24 34K 
750:1: 2Yox1%x15 .63 44K 4.22 44K 

1000:1: 2Yox1%x20 .89 62K 5.85 62K 
1150:1: 3J4x1%x20 1.140 41K 7.58 41K 

• Wattages shown in parenthesis are Navy ratings per Mil-R-15109. 
t Resistors shown are standard wattages 
• Add "/>i' after part number for adjustable types. 
t For resistance values oU1side the limits shown. consult MRC. 
:j: Cement coating standard - Silicone available . 

18-64-0 
18-60-0 
18-96-0 

18-104-0 
18-128-0 
18-136-0 
18-168-0 
18-180-0 
18-188-0 

26-136-0 
26-168-0 
26-188-0 

40-192-oc 
40-24Q-Qc 
4Q-320-0c 
52-320-0c 

• Unable to flnd what you need above? The same cores can be wound with ribbon 
wire for higher wattage capability--See the ribwound A·1951. 

700 WEST VIRGINIA STREET. MILWAUKEE, WI 53204-0219 
P.O. BOX 04219 • TELEPHONE 414/271-9900 • FAX 414/271-9876 

For manufacturers' sates offices, see yellow pages EEM 1991 
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• =~"I'II 

VITREOUS ENAMEL 
ruBWOUND 

BASIC CONSTRUCTION 
Crimped ribbon resistance 

wire is edgewound and then 
locked to the. ceramic core with 
vitreous enamel. The resistance 
wire is spot welded to the terminal 
bands. MRC Ribwounds can be sup
plied in fixed, adjustable, or tapped 
styles. Cement or silicone coatings 
are optional. 

HI-OHM RIBWOUNDS 
AN EXCLUSIVE WITH MRC 

In the chart below, note that the 
maximumohmicvalueshownforeach 
wattage is 3 to 4 times higher than that 
normally available. This development 
is the result of precision rib winding 
machines designed specifically by MRC. 
Unique in the industry, these preci
sion machines produce a winding with 

WAITS CORE SIZE OHMIC RANGE # 

0.0. x 1.0. x L. FIXED ADJ . 

40 o/"xo/"x2 . 010-"10.6 NA 

50 %xY,x2 .020-8.2 NA 

60 %xY,x2Y, .01D-13.7 NA 

75 %xY,x3 .01D-19.3 NA 

90 o/,6X~6X4 .015-28.3 .014-25.3 

100 %xY,x3Y, .012-24.5 .011-20.7 

110 %xY,x4 .015-30.6 .014-26.8 

120 (110) %xY,x4Y, .018-36.8 .017-32.9 

135 %xY,x5 .021-42.9 .020-39.0 

150 1%x%x4 .019-44.8 .018-39.0 

160 %xY,x6 .027-55.0 .027-51.3 

160 (155) 1%x%x4~ .021-49.2 .020-43.6 

175 1)(,x%x4Y, .023-53.7 .022-48.1 

180 %xY,x6Y, .030-61.3 .030-57.4 

220 1)('x%x6 .035-80.6 .035-75.0 

RESISTORS 

OHMS OHMS 

0.1 1.0 

0.15 1.25 

0.2 1.5 

0.25 2.0 

0.4 2.5 

0.5 3.0 

0.6 4.0 

0.75 5.0 

OHMS 

6.0 

8.0 

10.0 

12.0 

15.0 

20.0 

25.0 

33.0 

extreme uniformity. This allows 
much closer turns providing 
significantly higher resistance. 

Hi-Ohm Ribwounds can re 
place lower ohmic value round 

wire power resistors with savings 
in size. 

APPLICATIONS 
Recommended for use where high 

energy is to be dissipated in the lower 
ohmic ranges. With its ability to dissi 
pate greater heat, the ribwound resis 
tor is almost one half the physical size 
of an equally rated roundwire. 

Ribwound wattage ratings are based 
on a temperature rise of 375°C above 
an ambient of 400 C. 

Many 300 watt units are stocked in both fixed and 
adjustable styles. Listed are the more popular 
300 watt ohmic values. All other wattage ratings 
and styles are made to order. 

They can be mounted with spring 
clips (thru 1}tj" dia.); thrubolt hardware 
individual or multiple-stacked bracke1 
assemblies or live-bracket assembl ies. 

PART NUMBER 

FIXED ADJ. 

9-32-QR 

12-32-0R 

12-4D-OR e 
12-48-0R 0000 

em 
9-64-0R roOO 

00"1> 

12-56-0R 
--IS:: 
--1m 

12-64-0R ~)Il 
12-72-QR 

m:D 
'--I 

"1>z 
12-80-QR l1e 
18-64-0R "TIS:: 

Oro 
12-98-QR :Dm ,:D 
18-68-0R l1ro 

e 
18-72-0R --I 

12-1D4-0R 

18-96-0R 

WATTS CORE SIZE OHMIC RANGE # PART NUMBER 

0.0. x 1.0. x L. FIXED ADJ. FIXED 

225 (220) 1)(,x%x6)1i .038-82.8 .036-77.2 18-98-QR 
240 (240) 1)(,x%x6Y, .038-69.5 .039-83.9 18-104-0R 
300 (300)t 1%x%x8V, .054-125 .055-120 18-136-0R 
375 1%x%xl0Y, .069-161 .072-156 18-168-0R 
400 l%x%xll~ .075-175 .078-169 18-18D-OR 

400 (400) 1%xl)('x8Y, .061-159 .062-149 26-138-0R 
420 1%x%xl1% .079-184 .082-178 18-138-0R 
500 (500) 1%xl)(,x10V, .081-210 .083-200 26-168-0R 
550 (550) 1%xl)('x11% .093-242 .097-232 26-188-0R 
750=1= 2Y,xl%x12 .128-166 .13D-158 4D-192-QRC 

1000=1= 2V,xl%x15 .168-217 .176-209 4D-24D-ORC 
1500=1= 2Y,xl%x20 .234-303 .248-294 4D-32D-ORC 
2000=1= 3~xl%x20 .281-391 .300-380 52-32D-ORC 

# Standard resistance tolerance is ±10%-closer on request 
t Stock wattage-see stock list above. 
=1= Cement coating is standard rather than vitreous enamel. 

Wattages in parenthesis are Navy ratings per Mil-R-15109. Form EW. 

ADJ. 

e 
0000 
em 
rooo 
~"1> 
-s:: 
c!m 
--I)Il 
m:D 
»--1 
:DZ 
'e 

"TIs:: 
Oro :D m 
::d:D 
'ro e 
--I 

Unable to find what you need above? The same cores can be wound with ribbor 
wire for higher wattage capability--See the ribwound A·1951. 

[ .¥RJC I .I\\~!!!~,.'~! 
EEM 1991 
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4700 RESISTORS 4700 

PCB RESISTORS 
I FIXED 

Watts L# A D# Min.a Max.a:j: Part Number . MOUNTAND _ 
• Built-in Standoffs Keep Board COOLT TERMINATE IN ONET • Mounting feet prevent rocking. I ~ 
• Power ratings 3 to 20 watts. ' 

3 1!4. 0.6 14, .86 10K 3.5-13-0 PCB 

5 114, 0.9 14, .181 19K 3.5-18-0 PCB 

7 1'%. 1.3 14, .29 31K 3.5-24-0 PCB 

• Wide ohmic range. 
• One-piece welded terminals. 
• Standard pin spacing: "Ao" cc multi

ples, special spacing on request. 
• Rectangular pins .025 x .045 in. 

(mount in .078" dia. PCB holes). 
• Silicone-Quartz coating. 
• Standard tolerances ±5% over 1 ohm, 

±10% und~r 1 ohm & adjustable. 
• 20 PPM upon request. 
• Wattages based on 2750 C rise above 

an ambient of 250 C. 

10 2" 1.7 14, .4 43K 3.5-30-0 PCB 

15 2" 1.7 '%. .106 65K 5-32-0 PCB 

20 2% 2.2 '%. .142 asK 5-40-0 PCB 

ADJUSTABLE 
Wattst L# A D# Min.a:j: Max.a:j: Part Number 

15 2" 1.7 '%. .69 14K 5-3NiAPCB 

20 2% 2.2 '%. .93 19K 5-40-0 A PCB 

t Non-standard wattages .n the range of 3-29 watts are 
possible-contact M.R.C. 

* U.S. Patent 3,462,651. A ±.OIO 

:j: For resistances above or below the limits shown, contact 
M.R.C. 

# Maximum measurements. 

METAL CASE RESISTORS 
For Motor Starting, Speed Control, 
Solid State Ignition Systems, Shunts, 
Potted Circuits, and Voltage Dropping 
• High Heat Sink Capability-Flush 

Mounted Metal Case diSSipates heat 
faster. 

• Rugged~Shock Resistant. 
• Wattage Rating-20 to 100 Watts 

(higher on specials)-based on 2750 

C rise above 250 C ambient. 
• Resistance Range 0.2 ohm to 66,000 

ohms (depending on voltage). )ij ,.,., ~. 

I = = I[;BT~ 3/4 

'~~:'IB A ----w . 
J IT 
\. c ,I 

EDGEWOUND 
POWER 

RESISTORS 

Form 3 Form 4 

600 Watt 800 Watt 

A I B I C A I B I. 
12)4 I 11 I 8)4 15)4 I 14 I 

Wattage rating based on 375°C 
. . ° rise above an amb.ent of 40 C 

e 
11)4 

.a. 

• Dielectric Strength-1500 Volts RMS 
(must be specified) . 

• Terminals-quick connect-screwl 
solder lugs. 

Watts 
Ratings at 2750 Crise 

showing benefit of Dimensions 
mounting flush for 

full heat sink-:tt 

Without With A B Heat Sink Heat Sink 

20 45 1 H". 
40 70 2)4 3 

50 100 3"A. 4)4 

• Additional Wattages Available. 
• Additional Mounting Configurations 

Available. 

Ohmic Range Part Number 

C Min.n Max.n (Specify Terminal) 

1% 1.1 2750 12M16-Qt 

3% 0.2 22K 12M4Q-Q:I: 

40/,. 0.2 66K 12M59-Q:j: 

" " ". .. ttRatmgs based on mounllng on steel panel 10 x 10 x.04O, (heat transfer to heat smk .s .mproved by the use of 
thelJTlal conductive grease or epoxy). 

tStandard terminal is ~," wide with hole, Type AB. 
:t:Standard terminal is single quick connect, Type H. PAT. 3,581,266 

A 
B .. I 

C ·1 .... 

Form 5 Form 6 Form 7 Form 8 

1,000 Watt 1 ,200 Watt 1,400 Watt 1,600 Watt 

A I B I c A I B I e A I B I C A I B I C 

18)4 I 17 I 14)4. 21)4 1 20 J 17)4 24)4 J 23 1 20)4 27)4 1 26 1 23)4 

-

700 WEST VIRGINIA STREET. MILWAUKEE, WI 53204-0219 
P.O_ BOX 04219. TELEPHONE 414/271-9900. FAX 414/271-9876 
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EDGEWOUND POWER 
RESISTORS 

EDGE·POWER 

HIGH CAPACITY GOOD WEIGHT/WATTAGE RATIO 

New EDGE-POWER resistors complement Milwau
kee Resistor's roundwire, ribwound and grid resistors 
which have been the industry's workhorse of electrical 
power dissipation for many years. 

on specially designed porcelain insulators which pro
vide insulation and proper turn-to-turn spacing. The 
end-slot/side-slot support bar provides versatility in 
mounting and adapts easily to many existing installations. 

A continuous range of resistor types are now avail
able for your high current applications. EDG E-POWER 
falls naturally between MRC's ribwound and grid resis
tors and allows full design versatility from one source. 

Movable tap terminals are available as an option. 
Terminal hardware for cable attachment is provided as a 
standard item on all terminals and taps. 

Because of the open coil construction of EDGE
POWER resistors, heat dissipation is efficient, and rea
sonable surges/overloads are easily accommodated. 

Frame mounted load banks (as shown below) can 
be furnished with taps and jumpers to meet your circuit 
specifications (series, parallel or combination). Your load 
bank inquiries are invited. 

The heavy duty resistance-alloy coil is supported 

EEM 1991 

Typical Applications of EDGE-POWER resistors include motor control 
(starting, plugging, speed control and braking), load dumping, ballast, 
current limiting, and voltage dropping. Edgewound resistors are com
monly found in: 
• Overhead Cranes • Plating Baths • Arc and Spot Welders 
• Locomotives 
• Lift Trucks 

• Elevators 
• Power Supplies 

• Battery Lines/Chargers 
• Many Industrial Controls 

I ... IJ\\~~! 
700 WEST VIRGINIA STREET. MILWAUKEE, WI 53204-0219 

P.O. BOX 04219. TELEPHONE 414/271-9900. FAX 414/271-9876 

For manufacturers' sales offices, see yellow pages A·1952 
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GRID RESISTORS 

§ -- -----

... For High Current and High Power Circuits 
Milwaukee Grid Resistors are among the 

most versatile grid resistors developed. They 
are custom designed with the aid of a computer 
for specific applications. 

Vibration-proof insulation that allows extended 
operation at higher voltages. 

Special features that assure longer life in
clude: a patented* grid design that withstands 
overloads that would destroy conventional grids. 
Corrosion resistant stainless steel or special 
alloy elements. All-welded construction to eli
minate hot spots and resistance fluctuations. 

Taps and independent sections can be easily 
incorporated into the design to provide added 
flexibility. MRC grid units can be designed for 
use with natural convection cooling or with 
forced ventilation if size reduction is necessary. 

They are competitively priced and incorpo
rate more life and greater dependability than 
usually provided by conventional grid resistors. 

A·1954 

Typical Characteristics: 
• 375°C temperature rise above an ambient of 40°C. 
• Temperature coefficient of 150 ppm/oC. 
• Hi potential test at 1500 VRMS-Higher on request. 
• Resistances available to approximately 2 Ohms maximum. 

Typical Applications: 
• Motor starting • Grounding resistors 
• Braking • Speed controls 
• Power systems • Feedback resistors 
• Crane controls • Heaters 
• Dummy loads • Industrial controls 

I..,u: I ~~~~~ 
700 WEST VIRGINIA STREET. MILWAUKEE, WI 53204-0219 

p.o. BOX 04219. TELEPHONE 414/271-9900. FAX 414/271-9876 

For manufacturers' sales offices, see yellow pages 

·u.s. Patent 3,212,045 

EEM 1991 
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PRECISION THICK/THIN FILM 
CHIP RESISTORS 3MWSBIE 

MINI-SYSTEMS. INC. 
20 David Road, P.O. Box 69, North Attleboro, MA 02761 
TELEPHONE: (508) 695-0203 - TWX NO. 710-348-0564 

FAX (508) 695-6076 

RESISTOR
BODY 

96% ALUMINA 
SUBSTRATE 

MINI-SYSTEMS, lNG., thicklthin film chip resistor components are ideally suited for the fabrication 
of microelectronic circuits where tight resistance tolerance, wide range of resistance values, or short 
production runs make the conventional screening and firing of thicklthin film resistance networks 
too costly. MINI-SYSTEMS, INC., chip resistors are made from a carefully engineered selection of 
materials. Geometries are mechanically precise and uniform. Careful testing and inspection result 
in the highest quality resistors. 

STANDARD "MSR" SERIES 
• Sizes Available: .020" x .040" up to .661" X .494". 

• PDIS Rating (25°C free air): 40 mW to 15 W. 
• Resistors manufactured with palladium silver or platinum gold with 

or without nickel plating. 
• Tolerances available: ±.5%, 1%,2%,5%, 10%, and 20% for 

most resistance values. 
• All types available in untinned versions for conductive epoxy 

attachment. 
• Hi-Rei screening available on all resistor types. 
• Backside metalization available upon request. 
• "Flip-Chip" resistors are solder tinned (SN-62). 
• Wire bond resistors have gold metalization optimized for wire 

bonding. 
• Sandwich metalization standard on all wrap-around resistors. 
• Over 150 styles readily available. 

·Wrap-Around Terminations 

PDISRatlng 
25°C 

WA,. SIze(L x W) (MllllwaHs) OhmIc Range 

10 .040 x .037 35 10to 75MO 

4 .057 x .052 250 10to 100MO 

13 .083 x .052 400 10 to 100MO 

9 .110 x .052 500 10 to 100MO 

7 .110 x .102 1000 10to 100MO 

24 .160 x .052 600 10to 100MO 
"Other standard Sizes available. 
Write for free literature with detailed resistor chart. 

ESTABLISHED RELIABILITY 
QPL MIL-R-55342 

CHIP RESISTORS FOR ALL 
CRITICAL APPLICATIONS 

• Sizes 55342/1 through /6 
• Terminations Available: S, R, W, T, U 
• Tolerances Available: F, G, J, K 
• Meet or exceed Characteristic K 
• Delivery: Typically 4 weeks ARO 
• Anti-Static Tape & Reel Available 

NEW LOW COST "JR" SERIES 
COMPUTER/INDUSTRIAL GRADE 
WRAP AROUND CHIP RESISTOR 

TYPE #JR13-.075(L) x .050(W) x .017(T) 

• Resistance Range: 100 to 10MO to standard EIA/MIL/IEC 
resistance decade values. 

• PDIS Rating (25°C free air): 200 milliwatts. 
• Untinned for either epoxy or solder attachment. 
• Delivery typically 2 weeks ARQ. 

THIN FILM 
MSTF-2 SERIES MSTF-3 SERIES 

(.020" x .020") (.030" X .030") 

MSTF-4 SERIES CUSTOM NETWORKS 
(.040" x .040") 

• Nichrome or Tantalum Nitride 
• Choice of Substrates: 

a) Oxidized Silicon-.010" ±.o03" 
Oxide Thickness-10,OOO A min. 

b) Ceramic, 99.6% -.010" ±.001" 

. • Values range through the RETMA Series from 20 up to 1 Gigohm, 
depending on chip size. 

• Tolerances: ±20%, 10%, 5%, 2%, 1%, 0.5% and 0.1% for most 
values. 

• Backside gold available (5,000 Atyp.) on request. 
• MSTF-3 series includes standard center tap dual resistor pattern. 
• Visual requirements designed to meet MIL-STD-883 Method 2010.6 

with full lot traceability of material and processing. 
• Bond pad size: .005" x .005" minimum. Bond pad conductor 

material: Gold (20,000 Atyp.) standard. Bondable with normal wire 
bonding methods, such as thermocompression, thermosonic, or 
ultrasonic. Aluminum pads available. 

• Nichrome resistors paSSivated with silicon dioxide (5,000 Atyp.) for 
moisture protection and reliability. TCR (absolute) can be provided 
from 0-25 ppm. Special TCR's available on request. 

• Noise: -30 to -35 dB typical for most values. 
• Stability: 0.05% max. 0.02% typical. ±.003% typical Ratio. (After 

1000 hours @ + 125°G.) 
• Trimmable: Designed for customer active trimming with Xenon or 

YAG Laser. 
• Microwave Attenuators: 1 dB - 24 dB-Quartz/Ceramic Substrate 
FOR ANY CUSTOM REQUIREMENTS, CONTACT FACTORY 

THICKITHIN MULTILAYER SUBSTRATES/ 
HYBRID MICROCIRCUITS 

MINI-SYSTEMS, INC. has the latest materials technology processing 
capabilities for thick film and thin film multilayer substrates/monolithic 
substrates, and custom resistor networks coupled with complete facilities 
for hybrid assembly, packaging, and testing. Fully automatic wire 
bonders and fully automatic laser trim systems give substantial produc· 
tion quantity capablilites. 

EEM 1991 For manufacturers', sales offices, see yellow pages A-195! 



EIA/MIL Resistor Color Codes 

Tolerance 

Multiplier 

d digit 

First digit 

Color code for general-purpose industrial resistors 

Wide first band and blue 
band denotes flame-Wide first band denotes 

wirewound resistor '--_________ ......I,proof wirewound resistor 

Color code for general-purpose wirewound resistors 

Significant Example: 
Color digit Multiplier Tolerance 

Black 0 1 
Brown 1 10 ±1% 
Red 2 100 ± 2% 
Orange 3 1000 ± 3% 
Yellow 4 10,000 ± 4% 
Green 5 100,000 
Blue 6 1,000,000 Yellow (4) 
Violet 7 10,000,000 -
Gray 8 Violet(7) 

White 9 Red(OO) (±5%) =47000 ±5% 
Gold 0.1 ± 5% 
Silver 0.01 ±10% 
No color ±20% 
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sip 
resistor networ'ks 

.100 MAX. 
... 1.---- LMAX.------'ol -- I 

9,,, [e0908X102G ct1 9125] ~ 

y~V~¥ V~~ (~~" [' --H-r 
- >--- .100 .020 
RSL H = .200 11s W 
RSC H = .256 11s W 
RSH H = .355 1/4-1/2 W 

X-CIRCUIT 
No. of 

No. Pins Elements L 

4 3 .398 

5 4 .496 

6 5 .594 

7 6 .693 

8 7 .795 

9 8 .894 

10 9 .996 

11 10 1.094 

12 11 1.201 

13 12 1.299 

14 13 1.398 

SPECIFICATIONS 
Electrical 

Temp. Range: 
Resistance Range: 

Y-CIRCUIT 
No. of 

No. Pins Elements 

6 3 

8 4 

10 5 

12 6 

14 7 

Z-CIRCUIT 
No. of 

No. Pins Elements 

6 8 

7 10 

8 12 

9 14 

10 16 

-55°C to +125°C 
220 to 1MO 

(unit: in.) 

L 
.594 

.795 

.996 

1.201 

1.398 

L 
.594 

.693 

.795 

.894 

.996 

Resistance Tolerance: 
Temp. Coefficient: 

± 1 %(F), ± 2%(G), ± 5%(J) 
±200 ppm/DC max. 

p!!jD ERiE I® 
MURATA ERIE NORTH AMERICA 

13 Elements Max. N '" Pins 4 through 14 

Y -Circuit - Discrete 

rtl M I I I'irl 
cb ®® ® II e @ 

7 Elements Max. 
N '" 6.8. 10, 12 and 14 Pins 

Z-Circuit - Double Termination 
/ 

r--k.--.--~--~//r-----· 

h jl n / j~R' 
1 2 3 4 

/I 6 
n·1 \!V 

16 Elements Max. N = 6,7,8,9 and 10 Pins 

7 other circuits are std, plus custom design circuits 
available upon request. 

Power Derating ~:. 
Characteristics: 100% --- 1------ I 

I I 
I I 
I I 
I I 
I I , 
I I ' 

(±100 ppm/oC max. on special order) 25 70 125 150"C 
Mechanical AMBIENT TEMP. ("C) 

Power: 100% at 70°C. Maximum 
ambient temperature at 
o Watt is 125°C. 

STANDARD RESISTANCES 
Res, (ohms) Code Res. (ohms) Code 

100 101 lK 102 
150 151 1.5K 152 
220 221 2.2K 222 
330 331 3.3K 332 
470 471 4.7K 472 
680 681 6.8K 682 

TYPICAL RESISTANCE COMBINATIONS* 
R,/R2 R,/R2 R,/R2 

160/240 330/390 330/390 
180/390 330/470 1.5K/3.3K 
220/330 330/680 3K/6.2K 

PART NUMBERING SYSTEM RSL 6 

I 
--.J T 

i 
SINGLE IN-LINE RESISTOR NETWORK NO. OF PINS 
RSL (Low Profile) = 1!a W 4 pins thru 
RSC (Medium Profile) 

% W (V), ~W (L) 
RSH {High Profile)=%W (X,Z) 

14 pins standard 

p!!jD ERiE I® 

Substrate Material: Alumina 
Resistor Material: Cermet, thick film 
Lead Pull Strength: 2 Ibs, 

Res. (ohms) Code Res. (ohms) Code 
10K 103 lOOK 104 
15K 153 150K 154 
22K 223 220K 224 

33K 333 330K 334 
47K 473 470K 474 
68K 683 680K 684 

.. • Note 1: In addItIon to R,- R2 reslslance combinatIons, the tYPIcal resIstor 
combinations shown in the chart are available on special order 

2: RC networks also available. Contact Murata Erie for technical 
details. 

MARKING: Pin 1 Location Resistance Value 
No. of Pins/Resistors Tolerance 
Circuit Type Mfr. Logo/Date Code 

X 102 G 

J T L 
I I 

CIRCUIT TYPE RESISTANCE CODE RESISTANCE 
X=Paraliel First two digits are TOLERANCE 
Y=Discrete significant. Last digit J=±5% specifies number of 
Z=Double zeros to follow G=±2% 

Termination, etc. F=±1% 

MURATA ERIE NORTH AMERICA 2200 Lake Park Dr., Smyrna, Georgia 30080 Tel: (404) 436-1300 Telex: 26-1301 FAX: 404-436-3030 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1957 
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Axial Lead Resistors 
Wirewound 

40 Series Ohmicone® 
• 1 % and 5% Tolerance 
• Conformal Silicone 
• Industrial Grade 

(Drawings Not to Scale) 

1--1.5" (38.1>-1 A I- t 
. I I . 

80 Series Acrasil® 

1 Watt 

2 Watt 

3 Watt 

5 Watt 

10 Watt 

'. 1 % and 5% Tolerance 
• Stabilized 

• Conformal Silicone 
• Military Approved 

1--1.5" (38.1)---1 A I- l B 

t 
1 Watt 

3 Watt 

--It-' --~_~_"""'I-- { SWatt 
I '6.SWatt 

"-__ ..;) __ { 10Watl 
- 11Watl 

89 Series Metal-Mite® 
• 1 % and 5% Tolerance 
• Aluminum Housed 
• Military Approved 

Features 
• High Stability ± 0.5%.:lR. 
• High power to size ratio. 
• Metal housing allows chassis mounting and 

provides heat sink capability. 
• In accordance with MIL-R-18546 specifications. I-E-I 
• Resistors marked with "Mil" designation . 

and Ohmite stock part number. ~ j I ~ 

+H t I-F~I 

Inches A B C D E F G 

MiI-R-type watts ±.OO5 t·OO5 ±.O31 t·OO25 ±.015 ±.OlS t.015 

RE60G 5t ,444 .490 .600 .245 .334 .646 ,320 

RE65G lOt .562 .625 .750 .312 ,420 .800 .390 

RE70G 2Qtt .719 .781 1.062 .391 .550 1.080 .. 546 

RE75G 3Qtt 1.563 .844 1.968 .422 .630 1.140 .610 

OHMITE® 
Manufacturing Company 

Derating: For Axial Lead Power Resistor 

100 

al 
.3 75 

" " 1ij 
50 II: 

E 
" u 
:;; 25 
11. 

ro-, 
I' 

.", 
~ 

"'- +275 

'-o 
+25 +50 +100 +150 +200 +250 +300 +350 

Ambient Temperature in Degrees Centigrade 

B ---"l I-A ~·r·--1.5·----.t 
---L- (38.1 mm) I 

I I 

Body Dimensions 
Power Max. Lgth.-A Max. Dia.-B Rating Leads Ohmic 
watts in. mm in. mm Ga. Range 

1 .437 11.1 .125 3.2 24 .1-6K 

2 .406 to.3 .219 5.6 20 .1·8K 

3 .563 14.3 .250 6.4 20 .1-20K 

5 .937 23.8 .343 8.7 18 .1-80K 

10 1.843 46.8 .406 10.3 18 .1-200K 

Dimensions B ---"l 1-A ~"r·--1.5·----.t 
---L- (38.1 mm) I 

I I 

Body Dimensions 
Power Max. Lgth.-A Max. Dia.-B Rating MIL-R-26 Leads Ohmic 
watts Designation in. mm in. mm Ga. Range 

1 RW70U-F .437 11.1 .125 3.2 24 .1·10K 

3 RW79U-F .597 15,2 .218 5.5 20 .1-35K 

5 RW74U-F .937 23.8 .343 8,7 18 .H29K 

10 RW78U-F 1.842 46.8 .406 10.3 18 .1-319K 

3 RW69V- ,563 14.3 .250 6.4 20 .1-35K 

6,5 RW67V- .937 23.8 .343 8.7 18 .H80K 

11 RW68V- 1.842 46.8 .406 10.3 18 .1-319K 

Specifications 
Overload: 5 times rated wattage for 5 seconds. 
Temperature Coefficient: 

Under 1 Ohm: ± 90 ppm/cC. 
1 to 9.99 Ohms: ± 50 ppm/cC. 
10 Ohms and Over: ± 20 ppm/cC. 

Dielectric Withstanding Voltage: 
1000 VAC: 5 and 10 watt rating. 
2500 VAC: 25 and 50 watt rating. 

H J K L M N 
t.Ol0 t.01S t.Ol0 t.OOS Min. ±.OOS 

,060 .156 .078 .093 ,085 .050 

.075 .183 .093 .093 .140 .086 

.088 .231 ,172 .125 .140 .086 

,088 .260 .196 .125 .140 .086 

NOlA. 
M (2 HOLES) 

+ 'I I' -$' .. 

-+ 1'"1 '\ -p.l-c--1 
-R-

P R S Ohmic Min. ±.O62 ±.062 AWG Range 

.266 1,125 16 1.0-25K 

.312 1.375 12 1.0-50K 

.438 1.938 12 1.0-75K 

.438 2.781 12 1.0-100K 

3601 Howard Street. Skokie, Illinois 60076 • (708) 675-2600 • FAX (708) 675-1505· TELEX 72-4433 

A·1958 For manufacturers' sales offices, see yellow pages EEM 1991 
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Axial Lead Resistors OHMITE® 
Power Resistors Wirewound-RadiallLug Terminals Manufacturing Company 

20 Series Axial Lead Resistor 

• 5% Tolerance 
• Conformal Vitreous Enamel 
• Industrial Grade 

1~1.5"(38.1)--I A I I B 

90 Series Axial Lead Resistor 

• 5% Tolerance 
• Molded Vitreous Enamel 
• Premium Grade 

r l .5" (38.1)---1 A I I B 

1 Watt 

2 Watt 

3 Watt 

5 Watt 

7 Watt 

10 Watt 

1"2 Watt 

2"4 Watt 

3"4 Watt 

----t~' ........ ~IIIIII~ ...... ..,'~ 5 Watt 

11 Watt 

Dimensions 
B ~ 1-A ----o .. t·-- 1•5"------I 

-I....- (38.1 mm) I 

1 I 

Body Dimensions 
Power Max. Lgth.-A Max. Dia.-B Rating Leads Ohmic 
Watts in. mm in. mm Ga. Range 

1 .406 10.3 .156 4.0 24 .1-6.1K 

2 .406 10.3 .219 5.6 20 .1-B.7K 

3 .562 14.3 .250 6.4 20 .1-22K 

5 1.000 25.4 .250 6.4 20 .1-54K 

7 1.250 31.B .343 B.7 20 .1-11BK 

10 1.797 45.6 .343 B.7 20 .1-190K 

Dimensions 
B ~ I-A ----o ... r .. --1.5"------I 

-I....- (38.1mm) I 

I I 

Body Dimensions 
Power Max. Lgth.-A Max. Dia.-B Rating Leads Ohmic 
Watts in. mm in. mm Ga. Range 

l'k .437 11.1 .140 3.6 24 .1-6.1K 

21(4 .390 9.9 .219 5.6 20 .1-6.4K 

3'1. .562 14.3 .234 5.9 20 .1-22K 

5 .953 24.2 .234 5.9 20 .1-53K 

11 1.796 45.6 .343 8.7 20 .1-187K 

PC-58 Series Radial Lead Power Resistor for PC Boards 

• 5% Tolerance 
• Vitreous Enamel/Silicone 
• PC Board Mounting 

Features 

• Radial lead construction for direct insertion into printed circuit 
boards; fit standard 0.10 inch matrix boards with standard 0.046 
inch diameter holes. Provides a built in stand-off to reduce board 
temperature. 

• Space saving radial leads reduce the total length requirement 
compared to axial lead resistors and increase packaging density 
possibilities. 

• Flame resistant vitreous enamel coating. 
Radial-lead resistors are designed specifically for direct insertion 
into printed circuit boards. Direct insertion reduces manufactur
ing costs by eliminating the cutting, bending and forming of leads 
required with axial-lead resistors. 
Radial lead resistors feature all-welded construction to assure 
stable performance even during heavy usage. 

Dimensions 

-I c 1- I-L_I 

2f ~n----- . - B - --...:..-- . 

'" _,__ #20 GA. 

~¥1~6~oFF .25 (6.35)± .0+1 (.794) . . t TINNED LEADS 

REQUIRES .046 (1.168) DIA. HOLES (2)/ 1--A -I --E 

Power 
Rating A B C E L Ohmic 
Watts t·01O ±1ha Max. Min. t '/04 Range 

0.30 in. 0.469 in. 0.313 in. 0.031 in. 0.438 in. 
3 

7.62mm 11.91 mm 7.95mm :79mm 11.13mm 
1.0·10K 

0.50 in. 0.516 in. 0.344 in. 0.031 in. 0.625 in. 
5". 

12.70mm 13.11 mm 8.74mm .79mm 15.18mm 
1.0-20K 

3601 Howard Street. Skokie, Illinois 60076· (708) 675-2600. FAX (708) 675-1505 • TELEX 72-4433 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1959 
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Axial Lead Cabinet Resistor Assortments OHMITE® 
Stock Part Numbers For 
Standard Resistance Values 

Features 
• Popular resistance values. 
• Cabinets are stackable and interlock for 

better space utilization. 
• Each cabinet drawer clearly identifies contents. 
• "Mil" type resistors available. 
• Resistors contained in the cabinets 

also available as stock items. 

Resistor Series-Axial Lead 

Wirewound 
Conformal Vitreous Enamel (20 Series) 

Conformal Vitreous Enamel (20 Series) 
Conformal Vitreous Enamel (20 Series) 
Conformal Vitreous Enamel (20 Series) 
Conformal Ohmicone'" (40 Series) 
Conformal Ohmicone'" (40 Series) 
Conformal Ohmicone@ (40 Series) 
Conformal Ohmicone'" (40 Series) 

Little Rebel 
Carbon Film 

Carbon Film 
Carbon Film 
Carbon Film 
Carbon Film 
Carbon Film 
Carbon Film 
Carbon Film 
Carbon Film 

Little Devil 
Carbon Composition 

Carbon Composition 
Carbon Composition 
Carbon Composition 
Carbon Composition 
Carbon Composition 
Carbon Composition 
Carbon Composition 
Carbon Composition 
Carbon Composition 
Carbon Composition 
Carbon Composition 

Metal Devil 
Metal Film 

Metal Film 
Metal Film 
Metal Film 

Metal film 
Metal Film 

1 

3 
5 

to 
1 
3 
5 

10 

1/8 
1/. 
,~ 

1/. 
1/. 
'/4 

'12 
'12 
'12 

1/. 
1/. 

". 
1/. 
1/. 

'12 
'12 
"2 
1 
1 
1 
2 

". 
". ". 
'12 
'12 
'12 

Ohm-Ranger Model No. 3420 

Pari No. 

CAB-221 

CAB·223 
CAB-225 
CAB-220 

(CAB·441) 
(CAB-443) 
(CAB·445) 
(CAB·440) 

CAB·5F 

CAB·22F 
CAB-34F 
CAB-6F 
CAB-23F 

CAB-43F 
CAB-7F 
CAB-24F 
CAB-44F 

CAB·21 

CAB-45 
CAB-54 
CAB-525 
CAB-46 

CAB-51 0 
CAB-526 
CAB-47 
CAB-52 
CAB-527 • 

CAB-48 
CAB-53 

CAB-8M 

CAB-28M 
CAB-34M 
CAB-9M 
CAB-29F 
CAB-32M 

An economical, portable resistance selector with a range to 
over 11,000,000 Ohms, in 1 Ohm increments. Has three 
binding posts, one to ground the case. 

Features 

• Sliding switches. 
• Handy' slimline size. 
• Rugged metal construction. 

5% 167 

5% 325 
50/0 357 

5% 185 
5% 120 
5% 120 

5% 120 

5% 120 

50A> 150 

5% 500 
5% 1000 

5% 150 

5% 1000 

5% 1500 
5% 150 
5% 1000 
50A> 1500 

5% 500 

5% 1000 
5% 124 
5% 800 
5% 1500 
50A> 120 
5% 800 
50/0 1500 

5% 100 
5% 480 

5% 900 
5% 100 

1% 250 

1% 500 
lOA> 1000 
1% 250 
1% 500 
1% 1000 

Manufacturing Company 

40 1 

71 2 
77 2 
40 1 
40 1 
40 1 
40 1 
40 1 

31 1 

52 2 
104 3 

36 1 
75 2 

137 4 
36 1 
75 2 

137 4 

80 2 

160 4 
40 1 

80 2 
160 4 
40 1 
80 2 

160 4 

40 1 
80 2 

160 4 
40 1 

40 1 

80 2 
120 3 
40 1 

80 2 
120 3 

Resistance 
Range 

10· 3KQ 

1O·10KO 
1O·25KQ 
10·50KO 

.1O·10KO 

.10·10KO 

.1O-10KO 

.1O-10KO 

100to22MO 

100 to 22MO 
100 to 22MO 

1OtolMO 
1OtolMO 
1OtolMO 
10tOlMO 
.10to1MO 
1OtolMO 

100·1.0MO 

2.70·22MO 
100-22MO 

2.7Q·22MO 
2.7Q-22MO 

100·10MO 
2.7Q·22MQ 
2.7Q·22MQ 
10Q-l0MQ 

2.7Q-22MQ 
2.7Q·22MQ 
100-10MQ 

100to301KO 
10Qto 301KO 
10Qto 301KO 
10QtolMQ 
10QtolMO 
10QtolMQ 

Cap-Ranger Model No. 3430 
An economical, portable capacitance selector with three 
binding posts, one to ground the metal case. 

Specifications 
Accuracy: ± 2%. 
Maximum Voltage: 200 VDC. 
Residual Capacitance: 60 pf (typical). 
Range: 100 picofarads to 11.111 

microfarads in 100 picofarad steps. 
Dimensions: 4" x 6" x 1" . 
Weight: 13 oz. 

3601 Howard Street • Skokie, IllinoiS 60076· (708) 675-2600· FAX (708) 675-1505 • TELEX 72-4433 

A·1960 For manufacturers' sales offices, see yellow pages ,EEM 1991 



4700 RESISTORS 4700 

Vitreous Enamel Power Resistors OHMITE® 
270 Type 

Manufacturing Company 
Dimensions 

• 5% Tolerance 
• Vitreous Enamel 
• Radial Lugs 

Features 
o Terminals suitable for soldering or bolt connection. 
o High wattage applications. 
o Rugged vitreous enamel coating. 
o Flame resistant coating. 
o All-welded construction. 

Select 270 Type fixed resistors for applications requiring wattage 
ratings from 12 to 225 watts. . 

The 270 Type resistors are equipped with lug terminals suitable 
for soldering or sturdy bolt connection. When secure mounting is 
required, the hollow core of these resistors permit fastening with 
spring-type brackets, thru bolts or thru bolts with slotted-steel 
brackets. 

Suitable for rugged applications, the 270 Type resistors feature 
all-welded construction and durable vitreous enamel coating. 

Power 
Rating 
watts 

12 

25 
50 

100 

175 

225 

j ~ J j 
B =;============= ___ ~ 
'-1" A .. I + 

Core Dimensions 

A B C 

in. mm in. mm in. mm 

1.75 44.4 .313 7.94 .188 4.76 

2.0 50.8 .562 14.3 .313 7.94 

4.0 101.6 .562 14.3 .313 7.94 

6.5 165.1 .75 19.1 .50 12.7 

8.5 215.9 1.125 28.6 .75 19.1 

10.5 266.7 1.125 28.6 .75 19.1 

210 Type Adjustable Dimensions 
• 10% Tolerance 
• Vitreous Enamel 
• Radial Lugs 

Features 
o Terminals suitable for soldering or bolt connection. 
o Adjustable slotted lug supplied. 
o High wattage applications. 
• All-welded construction. 
o Rugged vitreous enamel coating. 
o Flame resistant coating. 

Choose Ohmite's 210 Type adjustable resistors for applications 
requiring settings at different resistance values. These wirewound 
resistors are equipped with an adjustable lug, making them ideal 
for adjusting circuits, obtaining odd resistance values and setting 
equipment to meet various line voltages. 

210 Type resistors feature a hollow core to permit secure 
fastening with spring-type clips, thru bolts or thru bolts with 
washers. They also offer the durability of vitreous enamel coating 
and all-welded construction 

250 Type 
• 5% Tolerance 

Power 
Rating 
watts 

12 

25 

50 
75 

100 

175 

225 

Dimensions 
Figure No.1 

A 
In. mm 
1.75 44.4 

2.0 50.8 

4.0 101.6 

6.0 152.4 

6.5 165.1 

8.5 215.9 

10.5 266.7 

Core Dimensions 

B C 
in. mm in. mm 

.313 7.94 .188 4.76 

.562 14.3 .313 7.94 

.562 14.3 .313 7.94 

.562 14.3 .313 7.94 

.75 19.1 .50 12.7 
1.125 28.6 .75 19.1 

1.125 28.6 .75 19.1 

Figure No.2 

Ohmic 
Range 

.1-50K 

.15-100K 

.38-260K 

.23-100K 

.13-100K 

.16-129K 

Ohmic 
Range 

1.O-30K 

.25-67K 

.62-176K 
1.0-2B4K 

1.0-101K 

.7-101K 

.86-129K 

• Vitreous Enamel 
• Stackable Radial Lug 

Miniature thin resistor with 
stacking-type box bracket. 

Standard resistor with 
staCking-type box bracket. 

Features 
o Small size to power ratio. 
o Stackable. 
• Integral mounting bracket conducts heat 

to mounting surface. 
o Low profile for use in equipment where 

space is limited. 
o All-welded construction. 

Power Length(L) Rating Fig. 
Waus No. in. mm 

10 1 .750 19.050 

20 1 2.000 50.600 

30 2 1.250 31.750 

40 2 2.000 50.600 

55 2 3.500 88.900 

.031(.794)~t ~1·'25(3.'75) 
.125 (3.175) .063 (1.588) • .625 (15.875) 
DIA HO~DIA. HOLE B r J 

---*L~w 
~ ' L~ -. ~ Th, "CORE 

.110 ,-A (62i~)1 SIZE 
(2.778) I--- . -L , :.4 .375 (9.525) MAX. 

TT 
Core Dimensions 

Width(W) Thickness (Th) A B 
In. mm in. mm In. mm in. mm 

.375 9.525 .125 3.175 1.000 25.400 .375 9.525 

.375 9.525 .125 3.175 2.313 58.750 .375 9.525 

1.000 25.400 .250 6.350 2.000 50.800 .938 23.813 

1.000 25.400 .250 6.350 2.750 69.850 .938 23.813 

1.000 25.400 .250 6.350 4.250 107.950 .938 23.813 

3601 Howard Stre&t. Skokie, Illinois 60076. (708) 675-2600 • FAX (708) 675-1505 • TELEX 72-4433 

Ohmic 
Range 
1-15K 

1-50K 

1-10K 

1-25K 

1-30K 
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4700 RESISTORS 

Vitreous Enamel Power Resistor' 

200 Type 
• 5% Tolerance 
• Vitreous Enamel 
• Radial Lugs/Axial Leads 

Ohmite's Brown Devils are small, exceptionally durable power' 
resistors. They feature all-welded construction and rugged, flame 
resistant conformal vitreous enamel coating to ensure successful 
performance under high temperatures. 

The wirewound 200 type resistors have a hollow-core construction, 
which accommodates rigid mounting with brackets or thru bolts. 

200 Type .Resistor Mounting Hardware 
Mounting Brackets: 
Fits inside core of 200 type and remains in place by spring tension. 
Standard brackets, plated steel, have no suffix; Spring steel brackets 
indicated by an "S' suffix. 

Part No. 
Mfg. Screw 
Size (Max.) Fits Models 

5 I 5S '6 Band 12 Walt 
7 I 7S 6 20 Walt 

Thru-Bolts 
Thru-Bolts along with Centering and Mica Insulatinsg Washers premit 
mounting 200 Type Resistors perpendicularly to panels up to 1/4" thick. 

Bolt Size For Resistors 
Part No. Length I No. (Power Ratings) 
7PA5 1"'- In. 

I 
B BWaIt 

7PA10 21/2" in. B 12 Walt 
7PA20 2314" in. B 20 Walt 

Resistor Hardware 
Thru Bolts Mounting Brackets for 300 Watt Corrib 
Includes 2 each bracket, bolt, washers (centering, mica, lock) and nut 
Note: Single unit mounting contains 1 each bolt and nut. 2 each all Washers. 

Pari No. No. of MounU:\ Part No. For 300 watt Adjustable Corrib 
Slotted Elongated Resistors Derating 

611D-8' k 6126-I'-8'k 1 100% E300KR40-E300KR63 

6127·I'-8'k 2 83% 
1974-A E300Kl RO-E300K5RO - E300KBRO-E300K20R 

- 6128-P-8' 12 3 80% E300KR10-E300KR31 
- 6129-1'-8'12 4 80% 1974-8 E300KR80 & E300K6R3 

Powr':Rib 
• 10% Tolerance 
• Clamp Terminals 
• High Current 

Features 
• Rugged construction withstands shock and vibration. 
• Thick metal and porcelain construction 
• Extremely high power capacity, from 700 to 1000 

watts as stock models 
• Edgewound designed for very low resistance 

and high power capacity. 
• Round wire designed for higher resistance 

with lower power capacity requirements. 

Extra Adjustable Lugs for 300 Watt Adjustable Corrib 

Manufacturing Company 

Dimensions I- ~. 
o±~ ~ I.~. . .0 :,} :~g: e~~~~'%m) 

t 1_ LENGTH __ I t 

Power 
Rating 
watts 

5'/4 
B 

12 

20 

Core Dimensions Only 

Length 0.0. 1.0. 
In. mm in. mm In. mm 

.625 15.88 0.250 6.35 0.135 3.43 

1.000 25.40 0.313 7.94 0.IB8 4.76 

1]50 44.45 0.313 7.94 0.lB8 4]6 

2.000 50.80 0.438 11.11 0.250 6.35 

Derating: Radial Lead/Lug Terminal 
100 

", .9 75 

~ 

'" '" II 
~50 
E 

" U 25 "" ....... 

Leads 
Ga. 

20 

18 

18 
18 

~ 
..... 
'-o 

+25+50 +100 +150 +200 +250 +300 +350 
Ambient Temperature in Degrees Centrlgrade 

Corrib 
watts Ohmic 

Gauge • 10% Tolerance • Fixed 
35 0.2-1.25 

300 .1-20.0 
• Vitreous Enamel • Adjustable 
• High Current Lug 

Dimensions (NOTE in mm) 

Fixed Watt Fixed! Adjustable 

ohmic 
Gauge 

.1· 20K 

.1· 25K 

.1- 51K 

.1-100K 

Max. Amps 

41.8-5.B 

54.7-3.B 

=-~w 300 watt· 
.094 (2.381)-rI .900,(23.019) '~"&£1:~wr '!"g,(m:h 

o IT f .25(6.35)~ -.006(.153) .032(.813) 
563 . ~l:' 1 125 MfN. 

(1~~")E=,= _,-=-=: • (28.58) (' [I,i~5)~ 
[ 2.00 ] .3125 E - - 75 oj. 

(50.80) (7.938) ~8.5 (215.90)---t (19.05) 

* For resistance values over .16 ohms terminal 
dimensions same as 35 watt Corrib shown above 

Dimensions NOTE in mm) 
Edgewound 

.m 1 .... 
. (42.875) 

1-2.31~ 

~j 
1. Terminal 2175 standard on models with 8.30 

amperes rating or less. 

Round Wire 

16.250± 1h6ct1 750 (412.75) (19.050) 
1.00 CAT. NO. 531 

(25.400) 2175 ~'3'494) 
T ..L 
.L T 

III~ ~ 100 F .513 (13.494) (25:400) 
17.B75±1h6 

. (454.02) 

2. Terminal 2176 optional for 90· terminal mounting. 

H 0 
:1:.125(3.175) :1:.125(3.175) Msx. 

OHMS In. mm In. mm Amps 

.10-.22 3.313 84.150 2.125 53.975 100-68 

.25-1.00 3.125 79.375 1.875 47.625 63-33 
1.3D-l.60 2.563 65.100 1.875 47.625 29-26 
2.30. 2.80, 4.50, 5.40 2.500 63.500 1.750 44.450 18.4-11.B 
3.50, 6.BO, B.50 2.438 61.925 1.625 41.275 14.6-9.4 

11.0-25.0 2.625 66.67 2.063 52.4 B.3-5.1 

1. Terminal 21728 standard on models with .10 to 1.00 ohms. 
2. Tenninal2172G standard on modelS with 1.30 to 8.50 ohms. 
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4700 RESISTORS 

Rheostats (Potentiometers) OHMITE® 
Wire wound Manufacturing Company 

Features 
• Potentiometer and Rheostat applications 
• linear windings on stock models; tapered windings 

available on a special order basis. 
• Windings secured to prevent shifting. 
• Fine graduation of control. 

Model C - 7112 watt 

Modele 
7.5 Watt Standard and Locking Shaft 

DRILL 'I. HOLE 
IN PANEL 

ST'O. SHAFT DRILL MTG. HOLE LOCKING 
SHAFT FOR 1/4 - 32 THO. BUSH 'I,. THK HEX NUT 

Shaft: Torque .25-3 oz. in. 
Rotation 300° (± 5°) 

Weight: .27 oz. 

Model E -121/2 Watt 
Model E 
12.5 Watt Enclosed and Unenclosed 
(Standard and Locking Shaft) 

"'7:' [;~."~~~t:J~· '~~'tG SHAFT 

'/a" DIA.~'/a4" :a ~4~ SHAFT 
• -:.. ~ LOCKING 
.L.- NUT 

.- ;:r" '132 

DRILL '/a" HOLE ± 'l32j[ -.-1. -l1-'/a4" 
IN PANEL 

3f64""X 3f32" HOLE 51s4" 

ENCLOSED 

'/a" DIA. 

r 3/64" X 7/64" SLOT 
IN LUG 

n 
--~.-- 13/64" 

Shaft: Torque 1-6 oz. in 
Rotation 300° (± 5°) 

Weight: Unenclosed .6 oz_ 
Enclosed _85 oz. 

Standard Mounting 
Model 

Models H, J, G, K, L 
Models walts Diameter 

H 25 19/16 in. 
J 50 2511. in. 
G 75 23/4 in. 
K 100 2'1. in. 
L 150 4 in. 

Models H, J, G, K, L· 
25 50 75 1 00 150 Watt • No non-turn on Model L. Mounting Bracket 

, , " on Model L only: (2) 10-32 screw mounting 
holes. 7/a" each side of shaft center. 

Mounting 
Bracket 
on Modell 
Only 

.---"0 
HOLES FOR HO. 2 
SCREWS 
ONLY MOOELH 

Models 

Oia. (in.) 
CDim.(in.) 

o 

I HOLES FOR NO.8 SCREWS 
MODELS J, G, K, L 

H J 

191,. 2'11_ 
'511. 19118 

Behind Panel (in.) 13/a 13fB 
Shaft 

Torque (lb. in.) 
Rotation (±5·) 

.25-5 .25-2 

Weight (Ibs.) .19 .32 

Models P, N, R, T, U 

ST'D.SHAFT 
MODELS H, J, G. K, L 

G 
13/4 
125132 
13/4 

.5-2 
300· 

.52 

K 

3'/a 
125/32 
13/4 

.5-2 

.64 

Models walts Diameter 

P 
N 
R 
T 
U 

Models P, N, R, T, U 
225,300,500,750,1000 Watt 

Models P 

Dia.(in.) 5 
MDim.(in) 7/a 
CDim.~n.) 231132 
Behind anel (in.) 2'/a 
Shaft 

Torque (lb. in.) 2.5-4 
Rotation (± 5°) 310· 
Weight (Ibs.) 2 

Description 

225 
300 
500 
750 

1000 

'/4 - 20 THO FOR 
MTGSCREWS 
(SUPPLIED WITH 
MODEL N ONLy) 

N R 

6 8 
131,6 l'k 
37/16 45116 
23fB 2'/a 

2.5-5 4.5-7 
320· 325· 
2.6 4 

5 in. 
6 in. 
8 in. 

lOin. 
12 in. 

T 

10 
171s 
59116 
3 

3.5-7 
330· 
7.6 

C,E Panels to '/a" (max.) thickness with '/4-32 bushing and hex nut. Non turn·lug requires 'Is" hole '/4" below shaft center 
H,J, G, K, L Panels to '/4" (max.) thickness with 3/0-32 bushing and hex nut, (or with 10-32 x 3/4" F.H. screws for Model L only. 

Non turn lug requires 3/,." hole 'k" below center of shaft, does not apply to model L. 
P, N, R, T, U Panels to 1'/4" (max.) thickness w~h '/4-20 flat head screws 

3601 Howard Street· Skokie, Illinois 60076 • (708) 675-2600 • FAX (708)675-1505 • TELEX 72-4433 

L 

4 
29132 
2 

.5-3 

1.1 

U 

12 
3 
63fB 
3 

3.5-7 
335° 

10 
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4700 

Power Tap Switches 
High Current, Non-Shorting Type 
Features 
• "Slow-breaking, Quick-make" action 

proved best for switching AC curr~nt 
• Non-Shorting Type disconnects 

previous circuit before establishing 
contact for succeeding tap . 

• Tandem Assemblies available as stock models. 

Specifications 
• Material 

Body: 
Ceramic, arc-proof (Models 111,212, 
312,412608). Melamine Phenolic (Model 711). 
Contacts: Silver Alloy. Common contact 
is rounded for assured seating. Self-
cleaning with built in wiping action. 

General Specifications 
Volts 

DC 
Non-

Ac Inductive 
Model Amps Standard Load 

711 7 125 20 

111 15 125 20 
212 20 150 20 
312 30 300' 20 

412 50 300' 20 
608 100 300 20 

'150 VAC Between Tapsl 

Dimensions 

Body 
Model Diameter 

711 1118" 

111 13/4" 

212 2'/4" 
312 35116" 
412 43116" 

608 6" 

Shaft 
Torque 

7-12 oz.-in 

15-3.8 in.-Ibs. 
3-7 in.-Ibs. 
3-7 in.-Ibs. 

3-8 in.lbs. 
25-35 in.-Ibs. 

Shaft 
Diameter 

114" 
114" 
1/4" 
1/4" 

1/4" 
3fa" 

RESISTORS 

OHMITE® 
Manufacturing Company 

Number Average UL 
01 Taps Weight Listed 

Maximum Terminals Single Unit FileE-14245 
11 Soldering or 3f1S" quick connectors 21.3gms 

11 72.7gms Yes 
12 Soldering Type 4lbs. Yes 
12 .75Ibs. Yes 

12 Soldering Lugs/#10 Screws 1.4lbs. Yes 
8 Soldering Lugs or 1/4" Bolts 5lbs. -

Depth Behind Panel 

Single 2-ln 3-in 
Unit Tandem' Tamdem 
13/16" 125/32" 215116" 

11Js" 2314" -
13/4" 43116" 63116" 

2'14" 45/s" 7" 

27116" 51132" 7%" 
35116" 613116" 105116" 

* Since all tap sWitches are electro-mechanical deVices, they are subject to mechanical wear and, therefore have a finite life, 

Knobs 
Any knob can be used with any tap switch model which has the 
corresponding shaft diameter. Knobs are fastened to shafts with 
slotted set screws. 

Finger-Grip 
With Pointer 

Finger-Grip 
Without PoiRter 

Handwheel Finger Grip Bar Knob 
1'k" Long Without Pointer 

Handwheel 
With Pointer 

Bar Knob 
43/4" Long 

Dials 
• Dial markings are easily readable. 
• Number of dial positions are identical with number of switch 

positions. 
• Dials are aluminum, enameled black and etched. 

Part For "For Dial 
No. Models Knobs Dia. 

111, 5109 
5002-" 212 (Single). 5116 2"14" 

312 (Single) 5150 
212 (Tamdem). 

5003-" 312 (Tamdem), 5111,5152A 3"1," 
412 

5004-" 608 5104.5115 5'k" 
.. 

" SpecIfy no. of posItIons as a suffIX. 
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4700 RESISTORS 4700 
A COMPANY OF 

Surface Mount 
Resistors Chips/Networks OHMTEK 

Features 

CERMET WRAPAROUND 
CHIP RESISTORS 
MiI·R·55342, Char. "K" 
• Greater design flexibility 
• Resistance range: 10n to 10Mn 
• Tolerances to 1% 
• Low TCR to ±1 00 ppmrC 
• Several standard sizes (including 

1206) 
• Customs available 
• Wave or reflow mounting 
• Auto placement compatibility 
• Tape and reel or bulk packaging 

ULTRA PRECISION 
SURFACE MOUNT CHIP 
• Bulk Metal® Foil resistor 
• Resistance values 5n to 150KQ 
• TCR ±5 ppm/oC 
• TC tracking 0.5 ppm/oC 
• Tolerance 0.05% 
• Low noise 
• Low voltage coefficient 

UL TRA·HIGH VALUE 
CERMET WRAPAROUND 
CHIP RESISTORS 
• High ohm resistance range: 

10 megohms to 500 megohms 
• Tolerances: 5%,10%,20% 
• Standard sizes available 
• Bulk or tape and reel packaging 
• Economically priced industrial 

grade features 

LEAD LESS CHIP CARRIERS 
Designed to meet MiI·R·83401 
Characteristic "K", "M" 
• Saves board space and reduces 

assembly costs 
• Wide resistance range: 

1 0 ohms to 1.0 megohms 
• Tolerances to 1 % 
• Low TCR to ±1 00 ppm/oC 
• 14 through 28 terminals (20 

standard) 
• JEDEC standard "A" & "B" 

schematics or custom circuits 
• Glazed overcoat or ceramic cover 
• Auto placement compatability 

• All wraparound connections feature a thin film adhesion 
layer covered with a leach-resistant nickel barrier layer 
and solder coated for + 150°C applications. 

• Ruthenium-based cermet thick film yields dependable 
performance and low cost. 

• Hi-Rei screening available on all resistor types with all 
Mil-Spec Qualifi9ation testing in-house. 

• Special metalization and custom sizes available upon 
request. 

• Non inductive. 

PRECISION THIN FILM 
WRAPAROUND CHIP 
RESISTORS 
MiI·R·55342, Char. "E" 
• Resistance range: 1 0 ohms to 

600kohms 
• Tolerances to 0.1% 
• Low TCR to ±25 ppm/oC 
• Standard sizes (including 1206) 
• Ideal for high frequency, low 

noise, and tight TCR applications 
requiring good stability 

PRECISION THIN FILM 
• Resistance range: 5 ohms to 

600k ohms 
• TCR ±25 ppmrC, ±50 ppml"C 
• Tolerances: O.l%to 10% 
• Standard sizes: 0505, 0705, 

1005,1206,1505 
• Pre-tinned or gold over nickel 

barrier 

ULTRA·LOW VALUE 
WRAPAROUND CHIPS 
• Low ohm resistance range: 

0.05 ohm to 10 ohms 
• Precision tolerances for current 

sensing applications 
• Good stability - TCR better than 

± 100 ppm/oC 
• High power: up to 0.5 wattl+75°C 
• 1206 Case size 
• Wave or reflow mounting 
• Solder coating with nickel barrier 

PRECISION SMALL OUTLINE 
RESISTOR NETWORK 
• Wide resistance range 1 OOQ to 

100KQ 
• Low TCR ±25 ppm/oC 
• Tracking ±5 ppm/oC 
• Rugged molded case construc-

tion 
• Voltage coefficient < 5 ppmlV 
• Maximum voltage 100V 
• Compatible with 

auto - placement equipment 
• Standard circuits 

available 

• Tape and Reel or static free waffle pack packaging is 
standard. 

• Glass fired passivation as standard adds reliability and 
stability to the resistor elements. 

Performance/Design Characteristics 
• Tolerances: ±0.1 % to ±20% 
• Resistance values: 0.1 ohm to 500 megohms 
• TCR: Thin Film: ±50 ppm/oC (standard) 

Thick Film: ±100 ppm/oC (standard) 
• Operating temperature range: -55°C to + 150°C 

2160 Liberty Drive _ Niagara Falls, NY 14304 _ (716) 283-4025 _ FAX (716) 283·5932 
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4700 RESISTORS 
A COMPANY OF 

Hybrid Microelectronic Resistor OHMTEK 
Wire Bondable Products 

Thin Film Wire Bondable Chip Resistors 
D • Standard single value and center tap style 

• Gold or aluminum terminations 

• 4.7Q to 1 MQ resistance range 

• Silicon or alumina substrates 

• Off the shelf availability 

• Custom values available 

Thin Film Resistor Networks 

• Custom resistor design 

• Standard schematic available 

• Tantalum and Nichrome based films 

• Silicon and alumina substrates 

• User trimmable networks available 

Thin Film Hybrid Substrates 

• Custom layouts 

• 15 and 25 mil alumina substrates 

• Nickle barrier metalization available 

• Resistor/conductor or conductor only 

• Back side metalization available 

• User trimmable substrate available 

• Visual inspection per MIL-S-B33, method 2032 class B 

• Testing per MIL-S-BB3, method 500B class B 
MIL-R-55342 group A, Band C 

• Quality system per MIL-S-790 

2160 Liberty Drive _ Niagara Falls, NY 14304 _ (716)283-4025 _ FAX (716)283-5932 
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4700 RESISTORS 4700 
A COMPANY OF 

Precision Resistor Networks OHMTEK 

~~~~~- -Close Tracking - Tight Ratio Tolerance T 
Rugged Construction Provides Dependable Performance at Minimum Cost 

Features 

DUAL-IN-L1NE HERMETIC 
• Meets MIL-R-83401 

characteristic "C" 
• 8,14,16,18 and 20 lead 

packages available 
• Chip and wire construction 

SINGLE-IN-LINE MOLDED 

• Meets MIL-R-83401 
characteristics "V" and "H" 

• 6, 8 and 10 lead molded 
construction 

• High and low profile available 
• Thermal compression bonded 

lead attach 

LEADLESS CHIP CARRIERS 
HERMETIC 
• Hermetic JEDEC packages 
• 16, 20 and 24 terminal packages 

standard 
• Standard and custom circuits 

available 
• Meets MIL-R-83401 

characteristic "C" 

FLATPACKS 
• Hermetic and ceramic sandwich 

construction 
• 14 and 16 terminal packages 

standard 
• Meets MIL-R-83401 

characteristics "C", "V" or "H" 

DUAL-IN-LINE CERAMIC 
SANDWICH 
• Rugged monOlithic construction 
• 4 - 20 leads available 
• Thermal compression bonded 

lead attach 
• Wide resistance offering 

SINGLE-IN-LiNE 
CONFORMAL 
• 3 - 13 lead packages available 
• Standard and custom circuits 
• Off the shelf standards available 
• Low cost precision circuits 

available 

DUAL-IN-LiNE MOLDED 
• Low cost standard circuits 

avalable 
• 14 and 16 lead packages 

standard 
• Off the shelf delivery 

SINGLE-IN-LiNE CERAMIC 
SANDWICH 
• 3 - 10 lead packages 
• Thermal compression bonded 

lead attach 
• High and low profiles 

• Standard and custom circuits as required for demanding military and commercial applications 
• Tracking less than 1 ppm 
• Operating temperature range: -55°C to + 125°C 

• Low Noise: -35dB 
• Full mil-spec screening available in-house 
• Tolerances: 0.005% to 1% 
• Resistance values: 10 ohms to 10 megohm 
• Low TCR: 25 ppm/oC typical 
• Nichrome or Tantalum based films optional 

2160 Liberty Drive _ Niagara Falls, NY 14304 _ (716) 283-4025 _ FAX (7161283-5932 

EEM 1991 For manufacturers' sales offices, se.e yellow pages A·1967 



4700 RESISTORS 4700 

PACIFIC 
RESISTOR CO. 

(800) 835 - 3355 FAX (818) 345 - 1507 

These Superbly Reliable Resistors meet and exceed MIL - R - 26. Their ALL MOLDED construction provides for 
exceptional strength and moisture resistance! Resistors are available in any resistance value up to the maxi
mum lisited. FAST DELIVERY TIMES! PACIFIC HAS BUlL T QUALITY WIREWOUNDS FOR 40 YEARS! 

Type A Molded 
1 to 13 Watts 
Electrical 
• Non Inductive Styles Available 
• Matched Sets Available 
• Tolerances: 5%,3%,1%,.5%,.25% 

.1%,.05%,.02% 
• Temperature Coefficient: 

90 PPM< 1 ohms 
50 PPM< 10 ohms 
20 PPM> 10 ohms 

• Special TC's Available 
• Dielectric Strength: 

1 OOOVRMS - all except listed below 
500 VRMS-04A,05A,B1 ,B3 

• Insulation Resistance: no1<1 000 Meg 

Mechanical 
• Encapsulation: Molded High Temp. Silicone 
• Core: Type A-Ceramic 

Type B - Beryllium or Alumina 
• End Caps: Stainless Steel 
• Leads: Tinned Copperweld (others available) 
• Construction: Completely Welded 
• Marking: Alpha Numeric 

TYPE A & B DERATING CURVE 

l'EatUll 
<I,; 25 75 125 200 275 350 

"" AMBIENT TEMP. DEG. CENTIGRADE 

Type B Molded - Exceptional Power to Size Ratio 
_4 to 10 Watts 
These Resistors feature from 1.4 to 4 times 
HIGHER POWER RATINGS than conventional 
resistors of equivalent size. In addition to 
having al/ of the features of our Type A res
istors, Type B resistors have Solid Beryllium 
or Alumina cores to provide exceptional 
power dissipation. 

Core Conductivity at 275 Centigrade BTU-Ft 
Ft'-Hr- F 

.. Aluminum Oxide - 8 

• Steatite· 1.5 

Solid Beryllium (BeO) • 64 

HOW TO ORDER: (sample part no.) N1A - 15.4 - 1% - 3W 
=Z~~st-an-ce------____ -="'-I- --,- -1- -,-
Tolerance . 
Watts 

N1AN - 15.4 - 1% - 3W -I 
To order Non Inductive styles, add 
suffix N to style (e.g.:N1 AN) 

P'acific Resistor Co~ 18300 OXNARD ST. 
TARZANA, CA 91356 

A-1968 For manufacturers' sales offices, see yellow pages EEM 1991 



4700 RESISTORS 4700 

PACIFIC 
RESISTOR CO. 

PHONE (818) 345 - 7811 (800) 835 - 3355 FAX (818) 345 -1507 
Pacific's Chassis Mount type CH Resistors are designed for maximum heat dissapation by mounting to metal 
chassis surfaces for maximum heat transfer. These Superbly RELIABLE resistors are outstanding for their high 
power dissipation with precision tolerances in minimum physical sizes. FAST DELIVERY TIMES! 
MIL-R-18546 Qualified. PACIFIC HAS BUlL T QUALITY WIREWOUNDS FOR 40 YEARS! 

Type CH Chassis Mount 
5 to 250 Watts - MIL-R-18546 

Type BCH - Exceptional Power to Size Ratio 
15 to 35 Watts - Solid Beryllium Core 

~~~:~'\illllllllllllil" 
Electrical 
• Long Stable Load Life 
• Non Inductive Styles Available 
• Tolerances: 5%,3%,1%,.5%,.25%, .1%,.05% 
• Temperature Coefficient: 

90 PPM< 1 ohms, 50 PPM<10 ohms, 20 PPM> 10 ohms 
• Special TC's Available 
• Dielectric Strength: 

1000 VRMS-5CH,10CH,B5CH,B10CH 
2500 VRMS-25CH,50CH,1 OOCH,B25CH 
5500 VRMS-ALL OTHERS 

• Insulation Resistance: nok1000 Meg 

Mechanical 
• Body: Anodized-Aluminum finned 
• Core: Type CH-Ceramic, Type BCH - Beryllium 
• End Caps: Stainless Steel 
• Leads: Heavy Spaded Lugs - 5 to 70 Watts 

Threaded Stud Terminals- 100 to 250 Watts 
• Construction: Completely Welded 

Derating Curves 5CH, 10CH, 25CH, 50CH, 100CH, B5CH, 
B10CH, B25CH 

~ 100 mounting area and high ambient temps. L a: 120lil1J III Derating is required for reduced chassis 

Q 60 B 5CH,B5CH,lOCH,Bl0CH-4x6x2x.040a.lum. l-'---~- 0 Aa- ::::/ I~~~~ N :--E"": ~.. - A~," •• _oo,..,.wm.'" ., rlf}'~ · 
ct 40 D 50CH,100CH - 12x12x.059 alum. panel B .l"'!lI!F. ~ ~ - -- •.. 25CH,B25CH-5x7x2x.040alum.chassls r/:: ·Gfl.-.~@-t1?i<."1i'"/: .::-H 

~ 20. 110CH,lBOCH,250CH-12X12x.125alum.panell __ J: -{ 
o 0 B - Unmounted 5CH, B5CH, lOCH, BlOCH _____ . 0' 0" -~ .. - -F, '----;C;--"~ 
'If. 25 75 125 175 225 275 350 C-Unmounted25CH,B25CH,100CH,110CH ~,;p~ .. Aa.: pi I----'---D " r---F-~ 

AMBIENT TEMP. DEGREES CENTIGRADE D - Unmounted 50CH, 1 BOCH, 250CH K 

HOW TO ORDER: (sample part no.) 5CH - 21.3 - 1% - 5W 
Style ----~I------'-I -, -I Resistance . 
Tolerance 
Watt 

5CHN - 21.3 - 1% - 5W -I 
To order Non Inductive styles, add 
suffix N to style (e,g.:5CHN) 

Pacific Resistor Co. 18300 OXNARD ST. 
TARZANA, CA 91356 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1969 
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WIREWOUND 
RESISTORS 

SPECIAL PURPOSE DESIGNS 

PACIFIC 
RESISTOR CO. 

PHONE (818) 345-7811 (800) 835 - 3355 FAX (818) 345-1507 

Four - Terminal Molded Resistors 
Available in a wide range of values and wattages, these resistors are extremely useful in Low Resistance Current-Shunting and 
Current-Sensing applications where Voltage - Current relationships(i.e.resistance) needs to be accurately specified and be 
independant of leads resistance effects. PACIFIC'S ALL MOLDED Construction provides for Exceptional moisture resistance 
and strength! CUSTOM DESIGNS AVAILABLE 
Electrical 
• Non Inductive Styles Available 
• Matched Sets Available: Tracking to .5 PPM 
• Tolerances: 5%,3%,1%,.5%,.25% 

.1 %,.05%,.02%,.01 % 
• Temperature Coefficient: 

50 PPM< 1 ohms 
10 PPM> 1 ohms 

• Special TC's Available 

Mechanical 
• Encapsulation: Molded High Temp. Silicone 
• Leads: Tinned Copper or Tinned Copperweld 
• Marking: Alpha Numeric 

,PACIFIC N1R4 
.06 ohms 1% 

Ultra Low Ohm Molded Power Resistors 
These Superbly Reliable resistors meet and exceed MIL - R - 26 and extend to values below it's range. Resistors are made to 
order and available in any resistance within their range. FAST DELIVERY TIMES! 

• Wattages: 1 ,3,4,5 JI!II"'W!!IIII!!"~III" 
• Tolerance.s: 5%,3%,1%,.5% 
• Inductance: 0 micro henries 
• Ideal for Power Amps, Test Equip., Power 

Supplies (Switching & Linear), & Current Sensing. 

Current Shunts - Low Ohm, High Precision 
Pacific Current Shunts are particularly well suited to current sensing applications where the VOltage-Current Relationships 
(Resistance) requirements must be precise and independent of Lead resistance effects. Pacific manufactures a line of shunts 
including standard and Custom Designs. Pacific's Applications Engineering Dept. will design shunts to meet customer 
supplied specifications or schematics. Pacific is happy to work with your engineering dept. in designing for Your Needs! 

Networks - Custom Designed to Meet Your Needs! 
Pacific has been building High Quality Custom Resistor Networks for 40 Years. We offer the design skills and manufacturing 
capabilities to meet your Wirewound Resistor Network needs. Pacific's networks are used in Missles, Aircraft, Spacecraft, 
Communications, Test equipment, and a variety of other applications. Submit your next requirement to Pacific's Engineering Dept. 

• High Precision Resistors • Matched Sets 
• Fusing Resistors • High TCR Resistors 
• Temperature Sensors • Toroids 
• Custom Coils • Delay Lines 

PACIFIC RESISTOR offers a wide spectrum of Quality engineered and manufactured 
products. We build many Custom Products to meet Customer Requirements. Please 
call, FAX, or writes us for information on any of our products or your custom needs. We 
welcome the opportunity to work with your engineers to fill your requirements. 

Pacific Resistor Co. 
A·1970 For manufacturers' sales offices, see yellow pages 

18300 OXNARD ST. 
TARZANA, CA 91356 

EEM 1991 



SUPER TIME SAVER! 

Do you work with ICs? Do you have trouble finding the 
IC you need? Are you sick and tired of sifting through 
dozens of manufacturers' data books? Do you have 

trouble comparing one set of specs to another? Are you sick 
and tired of wasting time? 

Do we have good news for you! Get your hands on the latest 
annual copy of the IC Master. The Master will save you both 
time and money. Here's how. 

The Master lists every single IC you can buy. Better yet, the 
Master lists ICs by function. You know what you want to do. 
The Master tells you who makes what for what you want to do. 

There's more! The Master lists every known alternate source to 
every integrated circuit. If somebody makes a substitute for an 
IC, the Master tells you. And fast! 

Want to find a custom or semicustom IC? The Master tells you 
who the manufacturers are, what their capabilities are, and 
what design tools you need. 

Looking for a distributor or a local sales office? The Master 
tells you where they are. Got a technical problem? The Master 

tells you who to call. Can't figure out a part number? The 
Master tells you how the part number systems work. 

There's more! The Master has a section on microprocessor 
development tools with complete performance parameters. 
There's another section on programmable logic devices giving 
you everything from output configuration to PLD development 
systems. 

Want to know if there's an application note available on a 
given part? The Master tells you! 

If your question has anything to do with integrated circuits, you 
need the IC Master. Subscribe now by calling (516) 227-1314. 
Ask for Marie Botta. Tell Marie you need the Master now. 

If you prefer, write to Marie, Hearst Business 
Communications, 645 Stewart Ave., Garden City, NY 11530. 
She'll mail you the IC Master subscription form right away. 

And, if you tell her you saw it in the 1991/92 EEM, she'll take 
$10 off the subscription price! 

Ie MASTER 



4700 

PhilipsComponents 
Discrete Products Division 
A North American Philips Company 

FILM RESISTORS 

RESISTORS 

General Purpose, Carbon Film, SFR, Precision Film, MiI-R-10509 (RN), 
Mi/-R-22684 (RL), MiI-R-39017 (RLR), UPR, Mi/-R-55182 (RCN), MiI-R-55182 (RNR) 

4700 

Airport Road, P.O. Box 760 Mineral Wells, TX 76067 (817) 325-7871 FAX: 817-325-1052 Telex: GPR-881857; SPR-820545 

INDUSTRIAL/CONSUMER GROUP 
Temperature Power Max. 

Philips Resistance Tolerance Coefficient Range Voltage 
Components Body Range Range Range @70"C Range 

Series Category Type (ohms) (±%) (PPM/oC) (watts) (watts) 

SPACE GENERAL METAL FILM .220-10 Meg 5% ±100 1h 200 
MISER® PURPOSE Conformal-Coated 10-10 Meg 1% ±100 1h 200 

---
CR GENERAL CARBON FILM 10-10 Meg 5% -200 to V4 250-

PURPOSE Conformal-Coated +500, ±300 112 350 
-

SFR GENERAL METAL FILM 10-10 Meg 1%-2% ±200and tAl 250-
PURPOSE Conformal-Coated 5% ±100 1/2 350 --_. --

SPR5000Y STANDARD METAL FILM 10-250 Meg 0.5%-5% ±50to Y4-1 250-500 
PRECISION Conformal-Coated ±150 

~-

UPR & ULTRA METAL FILM 51.10-511 K .01%-1% +2 to @85°C 200-300 
MATCHED PRECISION Conformal-Coated ±25 '/'111 

SETS Ya-V4,1h 

MIL MIL INDUSTRIAL/STANDARD MILITARY Style Specs 

RL MIL-R-22684 METAL FILM 4.30-470K 2% ±100 tAI-1I2 250-350 
Conformal-Coated 5% 

-- --- . - --. 

RN MIL-R-10509 METAL FILM 10-4 Meg 0.1%-1% ±25to 1/10-112 200-
Conformal-Coated ±100 350 

ESTABLISHED RELIABILITY (MIL) 
,.----

RLR MIL-R-39017 METAL FILM 4.30-1.33M 1%-2% ±100 tAI-1I2 250-
'S' Failure Rate Conformal-Coated 350 

RNC MIL-R-55182 METAL FILM 100-3.01M 0.1%-1% ±25to @ +125°C 200-
'S' Failure Rate Conformal-Coated ±100 '/.112 300 

---- ---
@ +125OC RNR/RNN MIL-R-55182 METAL FILM 100-1.21M 0.1%-1% ±25to 200-

Hermetic 'S' Failure Rate Hermetic Seal ±50 1/10-112 300 

SERIES 9B PRECISION MELF RESISTORS 
Airport Road, P.O. Box 760 Mineral Wells, TX 76067 (817) 325-7871 FAX: 817-325-1052 Telex: GPR-881857; SPR-820545 

Philips 
Dimensions (Inches) 

Temperature 
Components Resistance Coefficient 

Series Range Tolerance (ppm/oC) 
9B1406 .22-10M .1-5% 15,25,50 
9B0805 .22-220K .1-5% 50 ppm 

SMD® RESISTORS 
Airport Road, P.O. Box 760 Mineral Wells, TX 76067 (817) 325-7871 
SERIES 9C COMMERCIAL CHIP RESISTORS 

Power 
Rating Maximum 
(70°C) Voltage Length 
. 25W 200V .142 Max. 
.125W 200V .087 Max. 

SMD (chip) resistors consist of a ceramic body (alumina) on which is deposited resistive paste. 
Variations in the composition of the paste result in different resistant values. A wrap around termina~ 
tion is deposited at each end of the resistor to allow reflow or wave soldering. The resistive layer is 
covered with a protective coating to assure mechanical and environmental integrity. 

Dia. 
.055 Max . 
.043 Max. 

Philips Components 
Series 

Resistance Power Maximum Dimension (Inches) 
Range Tolerance T.C. Rating Voltage Length Width 

9C1206 10- -1 MEG 1% 100 ppm lis w 200VRMS .126" .063" 
9C1206 1- -10 MEG 5% 200 ppm lis w 200VRMS .126" .063" 
9C0805 1- -10MEG 5% 200 ppm lf10w 200VRMS .078" .049" 

A·1972 For manufacturers' sales offices, see yellow pages EEM 1991 



4700 

Philips Components 
Discrete Products Division 
A North American Philips Company 

RESISTORS 

SERIES 9C COMMERCIAL CHIP RESISTORS 

4700 

Philips Temperature Power Outline Drawing All Dimensions in mm (inches 
Components Resistance Coefficient Rating Maximum 

Series Range Tolerance (ppm/DC) (70DC) Voltage Length (L) WidthW) Thickness (T) 

9C1206 100-10MO 1 % - 5% 100,200 .125W 200V (R.M.S.) 3.0-3.35 1.6 ±0.15 0.5±0.10 
(.118-.132) (.063 ±.006) (.020± .004) 

PERFORMANCE 

Test Procedure 

Effects of Soldering Unmounted chips completely 
Immersed for 4 ± 1 seconds in a 
solder bath of 230° ±10°C 

Thermal Shock 'Y2 h.-55°C/'Y2 h.+125°C 
5 cycles 

Vibration Frequency: 10-500 Hz 
Displacement 1.5 mm or 
Acceleration 10 g., three 
directions: total 6 h. 

Moisture Per Mil Std., 202 Method 106 
per conditions of MiI-R-55342 

Life Test 1000 h. 70°C: nominal dissipation 

Short Time Overload Room temp. dissipation 
2.5 x rated voltage 
for 5 seconds 400 V max. 

HOW TO SPECIFY 
Philips Components Chip Resistors can be completely specified using the following designation: 

9C 

T 
SMD 

(Chip) Resistor 

1206 

T 
Chip Size 

3.2mm x 1.6mm 
(.126" x .063") 

STANDARD PACKAGING 

3 
T 

Power Rating 
(70°G) 

3 = YaW 

A 

T 
Product Class 
A= Standard 

Tape and Reel packaging, per EIA RS-481 
Quantity 4000 resistors per reel; Reel diameter 180 mm 
Quantity 10000 resistors per reel; Reel diameter 250 mm 

TERMINATION OUTLINE DRAWING 
1-"'1 I..- 0.25 to 0.76 -L-I . (.010 to .030) 

T 

f .. I ~ 0.25 to 0.76 
(.010 to .030) 

T 
w 

L 
I· 

1002 

T 
Resistance Value 

100 = Significant Digits 
2 = Multiplier (for values 
less than 100 () use "R" 
as decimal designator.) 

i.e.: 68R1 = 68.10 
1002 = 10KO 

protective icoat 

EEM 1991 For manufacturers' sales offices, see yellow pages 

Requirements 

95% coverage minimum 
No damage 
6R max. = (±1% +0.10) 

t:.R max. = (0.5% +0.1 0) 

No damage 
t:.R max. = (0.5% +0.10) 

IR min. 1000 Mo 
6R max. = (0.5% + 0.10) for 100 PPM 
and (2% + .20) for 200 PPM 

6R max. = (1.0% + 0.10) for 100 PPM 
and (5.0% + .20) for 200 PPM 

L'"R max. = (0.5% + 0.10) for 100 PPM 
and (2.0% + 0.20) for 200 PPM 

F 

T 
Tolerance 

F =±1% 
J = ±5% 

K R 
T 

Termination 
R = Wrap 

Around 

Temperature Coefficient (PPM/oC) 
K = ±100 
L = ±200 

plated tin/lead 
solder layer 

-t-+-- barrier layer, 
nickel 

-t-+-it-- metallic adhesion 
layer 

A·1973 
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Philips Components 
Discrete Products Division 
A North American Philips Company 

RESISTORS 

PRECISION POWER FILM RESISTOR METAL FILM 

.05% to 5% Tolerances 
1,2,3 and 5 Watt 
(25°C) Power Rating 

DESCRIPTION 

FEATURES 

• Low Inductance 
• Excellent Stability 
• Small Size 
• Tight Tolerances 
• Low TC's 

4700 

The PPR5000 series is a precision power film that achieves the 
inherently low inductance and reliability of metal film resistors 
and the stability and power handling capability of wirewound 
resistors. PERFORMANCE SPECIFICATIONS 

DIMENSIONS 

SPECIFICATIONS 

Resistance Resistance 
Philips Range Tolerance 
Style (OHMS) (%) 

5073P 5R->25K .05, .1,(1) 
.25, .5,1 

5083P 5R->25K .05, .1/') 
25, .5, 1 

5093P 5R->25K .05, .1,(1) 
.25, .5, 1 

50A3P 5R->100K .05, .1,(1) 
25, .5, 1 

Temperature 
Coefficient 
(PPM/oC) 

± 20- > 1 00(2) 

± 20- > 100(2) 

± 20- > 100(2) 

± 20- > 100(2) 

Thermal Shock 
Terminal Strength 
Dielectric Withstanding Voltage 

Atmospheric 
Barometric 

S.T.C.L. 
Moisture Resistance (Load) 
Life (1000 hr @ rated power) 
Vibration 
Effect of Solder 
Shock 

25°C Maximum 
Power Voltage 
Rating (Volts) 

1 Watt 160 

2 Watts 225 

3 Watts 275 

5 Watts 500 

A 
Max 

.265" 

.365" 

.550" 

.800" 

NOTES: (1) .05% and .1% available 100 ohms and higher only. Also available in 2% and 5% over the entire range. 
(2l Value below 10 ohms will have TC of ± 50 PPM. 
(3 .040" wire available upon request. 

A·1974 For manufacturers' sales offices, see yellow pages 

Max. % Delta R 
.2% 
.1% 

.1% 

.101 

.t. 

.1% 

.1% 

.1% 

Dimensions 

B C D 
Max Max Max 

.098" 1.5" .025" 

.150" 1.5" .025" 

.225" 1.5" .032" 

.225" 1.5" .032"(3) 

EEM 1991 
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II PICONICS 
THICK AND THIN FILM 
RESISTOR CHIPS 

® 

Piconics manufactures high quality Thick and Thin Film Resistor chips 
and custom networks. 
Our products are produced utilizing the latest in automatic lasers, fast 
cycle sputter and E-Beam equipment, furnaces, precision pho
tolithographic machinery and dicing tools all under environmentally 
controlled conditions. Both NICHROME AND TANTALUM NITRIDE 
resistors are available using various conductor combinations with both 
suitable for wire bonding or soldering (SMD). Piconics specializes 

in products on BERYLLIA and Aluminum Nitride. Custom layouts, 
designs, test requirements, and non-standard performance specifi
cations are welcome. All products are manufactured to meet the 
requirements of MIL-STD-883, MIL-R-55342, MIL-Q-9858 and all 
other pertinent military specifications. Our Specialties are 
Wraparound ThickfThin Film Resistors and high power chips up to 
20 walls. dissipation. Group A, Group B and Group C 'testing avail
able. 

Thick/Thin Film Product Codes 
CR- XXX -xxxx -xx -x -x -x 
SR 

CR- Value Size 
Thickness Tolerance Termination Substrate Thin in 1 Code 2 

Film Ohms 

SR- Code Code Code Code 
Thick 
Film 

Sizes: 0302" 0805 Standard M~±20% Thin Film: Substrate 
Avail- 0304 05~.005 
able 0303' 1005" 10=.010 K= ±10% W-Gold One Side 

0402 1008 25=.025 J= ± 5% 2W-Gold Two Sides A-Aluminum 
0403 1010" 40=.040 G= ± 2% S-Solder (SN 62) B-Beryllia 
0404" 1206 Others F= ± 1% R-Wraparound S-Silicon 
0502** 1510 Available B= ± .1% (Platinum Gold) G-Glass 
0504 1612 Others 2R-Half Wrap N-Aluminum 

Available Thick Film: Nitride 
0505' 2010** C= ± .25% D-Palladium Silver (Thin Film 
0604 2512** D= ± .5% T-Platinum Gold Only) 
0703" 3725** W-Gold Q-Quartz 
0705 Custom 2-Metal Two Sides (Special 
0202 R-Wraparound Order 
0503 S-Solder (SN62) Only) 
0705 Note: Platinum Palladium Gold 

Note: 'Other Sizes Available. used on all wraparounds. 

Available 
1. Nichrome or Tantalum Nitride Thin Film 5. Specific TCR's 
2. Passivation or Glassivation 6. High Temp Operating Capabilities 
3. Aluminum conductor 7. Custom Testing 
4. Tolerances below ± 1 % B. Nickel Barrier (CR) 

General Performance Specifications 
Property Conditions Thin Film Thick Film 

Temp Coefficient -55°C to + 150°C Nichrome 0 - 50 PPM O± 100 ppm Typ. 
Tantalum 0 to 100 ppm 

Temp Track (Networks) -55°C to + 150°C 1 - 2 ppm typo 5 - 10 ppm typo 

Noise' MIL-STD-202 M 308 -20 dB to -35 dB +10dBto -30dB 

Voltage Coefficient - <.1 microvolt/volt 0.1 % I volt typo 
(depending on value) 

Value Range - 0.1 ohm - 5 meg. 
(Higer as Custom) 

1 ohm - 100 meg. 

Operating Voltage Typical 100 V. LayoutNalue dependent LayouWalue dependent 

Stability 1000 hours + 125°C ± 0.3% Max. ~ R ±0.5% Max. ~ R 
w/Power 

Short Term Overload 2.5x Max Rated Current ±.25% Max. ± .5% Max. ± .25% max. 

Moisture Resistance MIL-STD-202 M106 ±0.5% Max. ±0.5% Max. 

Thermal Shock MIL-STD-202 M107 ±.15% Max. ±.25% Max. 

Solder· Exposure 300°C - 30 sec. ±0.4% Max. ±.25%max. ± 0.5% Max. + .25% max. 

High Frequency Layout/Film dependent to 18 GHz To 5 GHz 

Power Rating: Size Dependent 50mwto 5w 50mwto 15w 
Alumina 200mw - 20w 200mwt020w 
Berylia+Aluminum Nitride 200mw - 20w N.A. 
Silicon 

High Temp Exposure 150°C, 100 hours ±.25% Max. ±0.25% Max. 

Resistance to Bonding - ±.1% Max. ±.25% Max. 

Notes: 1. TCR may be "tailored" at times to meet needs to ± 5ppm. 5. Testing meets MIL-R-55342 Requirements. 
2. High Temperature Resistors available to operate at up 

to + 300°C, 
3. Operating Voltage may be custom designed to 1200V. 
4. Parts inspected to MIL-STD-B83 Method 

2010/2017/2032 Level B. 

6. Custom Requirements Welcomed. 
7. Wraparounds available on most sizes for Surface 

Mounting. 
S. Silicon Dioxide Passivation available on Thin Film 

and Glassivation on Thick Film (Moisture Barrier). 

*The Johnson Noise level is dependent on Resistor value and film sheet resistivity with lower noise levels found on 
lower resistivity Films. 
"Derate Power from Max at 70°C to zero at 150°C 

CUSTOM THIN FILM COATINGS 
Piconics is equipped to provide custom 
THIN FILM coatings as a product or ser
vice. Our Cryo Pumped in Line Auto 
Sputter and Fast Cycle E-Beam capability 
together with peripheral controls gives 
Piconics a broad range of Film Capabilities. 
We provide coated substrates of Alumina, 
Beryllia, Quartz, Aluminum Nitride, Glass 
with materials such as Gold, Aluminum, 
Nichrome, Tantalum, Nickel, Chrome, 
Titanium/Tungsten, Indium Tin, Silicon 
Nitride, Silicon Dioxide, Palladium, 
Titanium, Copper, and others upon request. 
NOTE: Tantalum and Nichrome coating to 
your Specified Sheet Resistivity and TCA. 
Process assistance provided. 

CUSTOM LASER SERVICES 
Our In-House Tooling/Probe Card assembly 
and YAG Laser Systems provide customers 
with resistor trimming of THICK AND THIN 
FILM circuits on a rapid turn-around basis. 
We can process prototype quantities or large 
production runs rapidly to provide our 
customers with a "panic" turnaround or back
up to their own shop. Piconics is equipped for 
passive or active trimming of thin or thick film 
materials automatically, semi-automatically 
or manually. In addition our CO2 laser 
provides custom ceramic machining and hole 
drilling. (Including Beryllia) 
Piconics provides low impedance plated 
through holes in Thick or Thin Film prod
ucts. 

PICONICS. INC. 26 CUMMINGS ROAD, TYNGSBORO, MA 01879' TEL: (508) 649-7501 • TELEX: 754759' FAX: 508-649-9643 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1975 
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PRECISION RESISTIVE PRODUCTS, INC. 
mGHWAY 61 SOUTH, MEDIAPOLIS, IOWA 52637 
(319) 394-9131· TWX: 510-100-8039· FAX: (319) 394-9280 

____ METAL FILM RESISTORS 
PR-SERIES 
ULTRA PRECISION METAL FILM RESISTORS 

• Low Temperature Coefficients 
• Tight Tolerance • High Stability • Low Noise 

DIMENSIONS 

Style Max.L. Max. Dia. CLtoCL Dim. A 

PR-/20 0.170 0.072 0.200 AWG#26 
PR1/10 0.280 0.102 0.300 AWG #22 
PR1/8A 0.280 0.102 0.300 AWG #22 
PR1/8 0.400 0.150 0.450 AWG #22 
PR1/4A 0.416 0.161 0.450 AWG #22 
PR1/4 0.600 0.200 0.685 AWG #22 

SPECIFICATIONS 
Resistance Wattage Voltage 

Style Range (Ohms) Ratlng@85"C Rating 
PR-/20 10R-300K 1/20 200 
PR1/10 10R-500K 1/10 300 
PR1/8A 10R-500K 1/8 250 
PR1/8 10R-1M 1/8 400 
PR1/4A 10R-500K 1/4 300 
PR1/4 10R-1M 1/4 500 

RL-SERIES 
ULTRA PRECISION METAL FILM RESISTORS 

• Radial Leads • Small Size 
• Low TC • High Stability 

DIMENSIONS (INCHES) 
H Height 0.365 
L Length 0.260 
W Width 0.140 
LS Lead Spacing Lead Gage #22 0.150 

SPECIFICATIONS 

Temperalure IR,Resl!sl~ne.1l Slandard i~all8ge Slyle Coeflleienl ' anae Ohms Tolerance 85°C 
RL 1 ' 20 PPM/oC 20 thru 1%,5%, 0.1 

I 15 100K .25%, .10%, 
10 .05%,&.02% 

5 .01% 
RL3 ! 20PPM-/oC ! 20 thru 1%,5%, :0.3 

15 100K .25%, .1% 
10 05%,&.02% 
5 .01% 
2 i 

CUSTOMIZED RESISTORS 
SETS AND NETWORKS 

• Custom Designed • Cost Effective 
• Low TCR • High Stability 
CUSTOMIZED RESISTOR SETS AND NETWORKS 

Because of the high consistency and uniformity of the film 
deposition process and the high, repeatable accuracy of auto
mated trimming equipment, descrete film resistors are avail
able in matched pairs, multivalue sets and discrete networks 
with high precision and very dependable performance at rea
sonable cost. Resistance values, tolerances, temperature co
efficients, as well as the matching and/or tracking of these 
parameters, can be specified and meet to exceptionally high 
degrees. The optimum range for the tightest requirements is 
100 ohms thru 100,000 ohms, but 10 ohms thru 1 megohms is 
a practical range for less stringent requirements. 
NOTE: 

Cost savings can be realized when relatively tight matching requirements are 
specified while permitting the absolute parameters of the discrete resistor to 
have more relaxed specifications. 

Application engineers are available to assist you in specifying your require· 
ments in the most economical way possible. 

Please contact the factory for complete information. 

TYPICAL PERFORMANCE 
1000 Hr. Load Life 85°C 
Humidity 
Thermal Shock 
Short Time Overload 
Oielectric Withstanding 
Noise 
Insulation Resistance 
Shelf Life 

TEMPERATURE COEFFICIENTS 
TC25 = 0 ±25 PPM/oC -20 to +85°C 
TC20 = 0 ±20 PPM/oC - 20 to + 85°C 
TC15 = 0 ±15 PPM/oC -20 to +85°C 
TC10 = 0 ±10 PPM/oC -20 to +85°C 
TC5 = 0 ± 5 PPM/oC -20 to +85°C 

RESISTANCE TOLERANCES 

%ilR 
0.02 
0.04 --

<0.01 
<0.01 
<0.01 

< 30dB 
>10000 M. Ohm 

<50 PPMIYR. 

±1.0%, ±0.5%, ±.25%, & ±O.1%, ±O.5%, ±.02%, ±.01% 

LEAD MATERIAL 
OFHC with 60/40 Tin/Lead Coating. 

TYPICAL ENVIRONMENTAL 
PERFORMANCE 

1000 Hr. Load Life 
Humidity 
Temperature Cycling 
Short Time Overload 
I nsulatlon Resistance 
Noise Index 
Voltage Coefficient 
1 Year Shelf Life 

TEMPERATURE COEFFICIENTS 
TC20 = 0 ±20 PPMfOC - 20 to + 85°C 
TC15 = 0 ±15 PPM/oC -20 to +85°C 
TC10 = 0 ±10 PPM/oC -20 to +85°C 
TC 5 = 0 ± 5 PPM/oC -20 to +85°C 

%LlR 
±0.02% 
±0.04% 
±0.01% 
±0.01% 

>100 Megohms 

< 30dB 
<0.05 PPM/Volt 

±50 PPM 

GENERAL SPECIFICATIONS 

Nominal Resistance 10 ohms thru 1 megohm 

Resistance Tolerance ±.1 % thru ±0.01 % 

Wattage 1/20 watt thru 1 watt 

Temperature Coefficient ±100 PPM thru ±5 PPM 

Resistance Matching ±1 % to ±.005% 

Temperature Coet. Tracking ±50 PPM/oC to ±1 PPM/oC 

PACKAGING 
Matched sets are individually packaged in coin envelopes 

and identified by yustomer part number. 

Discrete resistor networks are. available in S.I.P. and D.I.P. 
configurations and can be customized in an infinite variety of 
shapes and sizes to meet customer requirements. 

A·1976 For manufacturers' sales offices, see yellow pages EEM 1991 



RESISTORS 

·PRECISION RESISTIVE PRODUCTS, INC. 
HIGHWAY 61 SOUTH, MEDIAPOLIS, IOWA 52637 
(319) 394-9131· TWX: 510-100-8039· FAX: (319) 394-9280 

_____ METAL FILM RESISTORS 
SGPY4-SERIES 
GENERAL PURPOSE MINIATURE V4 WATT RESISTORS 

• Small Size • V4 Watt Rating 
• Conformal Coating • Metal Film Performance 

DIMENSIONS 

SPECIFICATIONS 

NOTE: 

TYPICAL PERFORMANCE 
1000 Hr. Load Life @ 70°C 
Temperature Cycling 
Noise 
Shelf Life 
Humidity 
Short Time Overload 
I nsulation Resistance 

TEMPERATURE COEFFICIENTS 
50 PPM/DC & 100 PPM/DC 

RESISTANCE TOLERANCES 
±5.0%, ±2.0% ±1.0% 

LEAD MATERIAL 

4700 

%AR 
±0_25 
0.25 

< 30dB 
<100 PPM 

DAD 
0.25 

>1000 M 

The SPG1f4 is suitable for high density applications and is capable of being auto Inserted. 
Standard metal film performance has been enhanced by using a ceramic core, .020 leads, 
in line testing and a state of the art coating system for environmental protection. Mark
ing is alpha-numeric. 

The core material is OFHC and is electroplated with a 200 micro inch coat
ing of 60/40 tin/lead. 

GP-SERIES 
GENERAL PURPOSE PRECISION METAL FILM RESISTORS 

• Economical • High Performance 
• Very Stable • Low Noise 

DIMENSIONS 

Style Max_ L. lI!ax.Dia. CL to CL Dim. A 

GPVa 0.170 0.072 0.200 AWG #26 
GPY4 0.280 0.102 0_325 AWG #22 
GPV2 0.400 0.150 0.450 AWG #22 
GP% 0.600 0.200 0_685 AWG #22 
GP1 0.600 0.200 0_685 AWG #20 

SPECIFICATIONS 
PRP Mil. Resist. Wattage Rating Voltage 
Style Styl. Range (Ohms) @ 700 C @ 1250 C Rating 

GPYs RN50 1O-500K Ys '/ 20 200 
GPY4 RN55 2.5-500K Y4 '/ ,0 300 
GPV2 RN60 2_5-1 M Yz Va 500 
GP% RN65 1o-1.5M % "fA 500 
GP1 RN70 10-1.5M 1 112 500 

NOTE: 
The GP-Series of resistors is conformally coated and fully protected against moisture 

by a multi-paint coat system and a hard epoxy outer coating. 
Marking is alpha-numeric and meets the most demanding marking requirements. Special 

marking is available upon request. 
Consult the factory concerning failsafe, flameproof, and fusing requirements. 

LCR1fi SERIES 4-
GENERAL PURPOSE PRECISION METAL FILM RESISTORS 

• LowCost • Taped and Reel Package 
• Color Band Marking • Exceeds MiI-R-22684B 

Be MiI-R-10509F Performance Requirements 

DIMENSIONS 

I Max. L. I Max.Dla. ~ Lead L. I Lead Dla. I 
0.270" I 0.098" I 1114" I 0.025 

GENERAL SPECIFICATIONS 

ResIst. Resist. Temp. Coel. Power Max. 
Tolerance Range 01 Resist. Rating Volt. 

1% 100 50 & 100 1f4W 250VRMS 
2% through PPM/DC (70°C) 
5% 1M 

Performance 
Characteristics PRP MiI-R-22684B MII-10509F 

Type No. (Style) LCR1f. RL07 RN55D 
Size: Inch IBOdY Length .270 .243 ±.038 .250±.031 

Body Dia. .098 Max. .090 ±.008 .109±.031 
Lead Dia. .024 ±.002 0.23 ±.004 .025 ±.002 

Power Rating 0.25Wat 70°C 0.25Wat 70°C 0.125W at 700C 
0.125W at 125°C 0.078W at 125°C 0.0625W at 25°C 

TYPICAL PERFORMANCE 
- - ---~ 

Thermal Shock 
Low Temperature Operation 1----
Terminal Strength, 5 Lb. Load 
Resistance To Soldering Heat 
Dielectric Withstanding-,,-oltage 
Short Time Overload t-.. 

_~~rni~ity --_._--
1000 Hour Load Life @ 125°C 

TEMPERATURE COEFFICIENTS 
TC25 = 0 ± 25 PPM/DC -20 to +85°C 
TC50 = 0 ± 50 PPM/DC -20 to +85°C 
TCi00 = 0 ±100 PPM/DC -20to +85°C 
TC250 = 0 ±250 PPM/DC - 20 to +85°C 

1010 

RESISTANCE TOLERANCES 
±5.0%, ±2.0%, ±1.0%, ±0.5%, ±.25%, & ±0.1% 

LEAD MATERIAL 
OFHC with 60/40 Tin/Lead Coating 

Performance 
Characteristics PRP MiI-R-22684B 

Max. Rated Continuous 250v 250V 
Working Voltage 

Max. Ambient 165°C 150°C 
Temperature 

TCR ±50 & ±200 PPM 1°C 
±100 PPM/DC 

Nominal Resistance 100 to 1MI1 4711 to 150kl1 
Range 

Standard Tolerances 1%,2%&5% 5% & 2% 
Dielectric Withstanding 

Voltage AR 0.25% 0.5% 
Insulation ReSistance 10,000 Mfl 1,000 Mfl 
Temperature Cycling AR 0.25% 1.0% 
Short-Time Overload AR 0.25"10 0.5% 
Moisture Resistance AR 0.5% 1.5% 
Load Life AR 1.0% 2.0% 
Terminal Strength ~R 0.2% 0.5% 
Resistance to 

Soldering Heat AR 0.5% 0.5% 
Shock AR 0.2% 0.5% 
Vibration AR 0.2% 0.5% 
Low Temperature 

Operation AR 0.25% 0.5% 
Shelf Life AR 0.2% 0.2% 

EEM 1991 For manufacturers' sales offices, see yellow pages 

%AR 
0.05 
0.03 
0.02· 
0.04 
0.02 
0.05 -
0.20 
0.15 

MII-10509F 

200V 
165°C 

+200 
-500 PPM/oC 
1011 to 301 kl1 

1% 

0.5% 
10,000 Mfl 

0.5% 
0.5% 
1.5% 
1.0% 
0.2% 

0.5% 
0.5% 
0.5% 

0_5% 
N.A_ 
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4700 RESISTORS 4700 

PRICISION TYPE SI (SILICONE PROTECTION) 
TYPE TI (ECONOMY LINE) 

• Internationally popular and our best selling high perfor-
mance wire wound resistors. 

• Widest selections avaiiable. 
• 100% testing to assure uniform quality. 
• Economically priced with no minimums. 
• For custom special-purpose applications. 

ELECT.RICAL AND PHYSICAL SPECIFICATIONS 

• 0.01 ohm to 0.1 ohm and maximum special resistance values available in non-standard 
t Commercially pure copper (Electrolytic Tough Pitch/Oxygen-Free High Conductivity). 

ENGINEERING DATA: 
1 RESISTANCE RANGE AND 

TOLERANCE "Repeatable Ipart·to-partl" 
Any ohmic value or decimal part of an 
ohm desired with tolerances to ±0.05%. 
Refer to type HR for closer resistance 
tolerances. 

2 TEMPERATURE COEFFICIENT OF 
RESISTANCE (TCRI 
Zero ±lDppm/oC. (Standard) . 
For sgecific TCR characteristics to ± 1 
ppm/ C refer to type HR. See type PT for 
Precision Positive (+) TCR characteristics 
to +6000 ppm/.°C. 

3 STABILITY VS. TIME 
CHARACTERISTICS "Low AR" 
To ±0.005%/year at 25°C (no loadl. 

4 POWER RATINGS VS. AMBIENT 
TEMPERATURE AND RESISTANCE 
TOLERANCE 
(Full power ratings are based upon stand· 
ard ± 1 % resistance tolerance. Derating 
is required for higher temperatures and 
closer resistance tolerances-t 
Type SX: To + 125°C. 
Type TX: To + 85°C. 

5 INDUCTANCE 
The standard Type SX/TX resistors are in
. ductively wound. Non-inductive resistors 
are available - add suffix letter uN" in 
part number. 

6 TERMINALS 
Solderable hot·tiMed (63% Sn - 37% Pb) 
copper wire leads. Low thermal EMF, noise 
free construction. 

7 PROTECTIVE COATINGS 
Type SX: New solvent resistant silicone-
epoxy-seal. . 
Type TX: Commercial plastic conformal 
coating. 

8 PURCHASING INFORMATION 
Please specify: Quantity, type, resistance 
value, resistance tolerance and special 
features which may appl),. 

PRECISION RESISTOR CO., INC. 
1060175th STREET NO. • LARGO, FL 34647 U.S.A. • TEL: (813) 541-5771 • TELEX: 821788 • FAX: (8131546-9515 

A·1978 For manufacturers' sales offices, see yellow pages EEM 1991 



4700 RESISTORS 4700 

AXIAL LEAD TYPE HR 
HIGH VOLTAGE TYPE HR-P 

PC AND RADIAL LEAD TYPES RX/MR ULTRA 
• Ultra-precision wire wound resistors_ 
• Greater stability of calibration for all resistance tolerances_ 
• TCR zero ±5 ppm/oC (std_) matched to exact temperature span 

of operation_ 
• Ideal for precise DC measurements, transfer standards and 

state-of-the-art voltage dividers. 
• N.I.S.T. traceability and certification available. 

ELECTRICAL AND PHYSICAL SPECIFICATIONS 

PRC 

HRtD3 - - .1W SOV 
HR175N - - .2W 100V 
HRt86N - - .2W 150V 
HRt88N RBR74 - .2SW lS0V 
HR255N RBR75 - .2SW lS0V 
HR256N RBR56 RB56 .2SW 200V 
HR258N RBR55 RB55 .33W 300V 
HR2512N RBR54 RB54 .5W 300V 
HR3114N RBR76· - .5W 300V 
HR3712N RBR53 RB53 .66W 300V 
HR3716N RBR52 RB52 lW 600V 
HR5D16N RBR57 RB57 1.5W 600V 
HR5D24N - RB58 2W 900V 
HR5D32N - RB59 2.5W 1200V 

Meets or Exceeds MIX. Environmental Watts 
PRC Conditions of: 1% Mil. 

TJpes MIL·R-39005 MII.-II·93 Res. Tol. Volts 

5.0S (.200") 2.S4 ('100") 
7.92 (.312") 3.96 (.1S6") 
9.S3 (.37S") 4.75 (.1S7") 

12.7 I.SOO") 4.9 (.193") 
7.49 1.29S") 6.3S (.2S0") 
9.S3 1.37S") 6.35 1.2S0") 

12.7 I.SOO") 6.35 1.2S0") 
19.05 (.750") 6.35 1.250") 
20.62 I.S12") 7.92 1.312") 
19.05 (.7S0") 9.53 1.375") 
25.4 (1.000") 9.53 1.375") 
2S.4 (1.000") 12.7 1.500") 
3S.1 (1.SOO") 12.7 I.SOO") 
50.S (2.000") 12.7 1.500") 

Body OImensions :±:.787mm (.031,,) 
(A) LenS1ll 

mm 'I ns.) 
(B) Diameter 

mm (Ins.) 

- .020" 
- .020" 
- .025" 
- .025" 
- .025" 
- .032" 
- .032" 
- .032" 
- .032" 
- .032" 
- .032" 
- .032" 
- .032" 
- .032" 

(ETPlOFHCt 
Tinned Copper eads 

Diam. Lengtbt 
Ma •• (:±:.125") 

1.S" 1.0 10K 
1.S" 0.1 SOK 
1.S" 0.1 lOOK 
1.S" 0.1 12SK 
1.S" 0.1 110K 
1.S" 0.1 127K 
1.S" 0.1 226K 
I.S" 0.1 511K 
1.S" 0.1 600K 
1.5" 0.1 750K 
1.5" 0.1 1.5 MEG 
1.5" 0.1 2 MEG 
I.S" 0.1 3.01 MEG 
I.S" 0.1 5.11 MEG 

Resistance VI. wattap 

500K 
lS0K 
3S0K 

120K 
250K 

20K 
lOOK 
lS0K 
200K 
316K 
200K 
SOOK 
1 MEG 
1.5 MEG 
2 MEG 
3 MEG 
SMEG 
7.S MEG 
10 MEG 

Max. Res. @ I MIX. Res. ffs I S,I8: Res. 
Max. Watts Derated wat vs. Power 

HIGH VOLTAGE/HIGH VALUE AXIAL LEAD 
HR5D24NP - RB58 2W 13S0V 38.1 (1.S00") 12} I.SOO") .032" 

HR5D32NP - RB59 2.SW lSooV SO.S (2.000") 12.7 I.SOO") .032" 

• commercially pure copper (Electrolytic Tough Pitch/Oxygen-Free High Conductivity). 

ENGINEERING DATA: 
1 RESISTANCE RANGE AND 

TOLERANCE "MIL Guidelines" 
Standard: Any ohmic value or decimal part of 
an ohm desired with tolerances to ±0.01 %. 
IOn min. res. (.01 %). 
Special: Higher or lower values beyond the 
standard limits with tolerances to ±O.OOS% 
at calibrated temp. (25°C). 

2 TEMPERATURE COEFFICIENT OF 
RESISTANCE (TCR) 
Standard: Zero±5 ppm/oC (100 ohms and 
above). Zero ±15 ppm/oC (values below 100 
ohms). 
Special: To' ±1 ppm/oC. TCR matching to 
within 0.5 ppm/oC. Please specify temp. 
span of operation. 

3 INDUCTANCE 
Standard: Non-inductively wound with bal
anced reverse pi winding. 

4 STABILITY OF CALIBRATION 
b ±0.00l % (10 ppm) per year at 25°C - no 
load - regardless of resistance tolerance. 

5 POWER RATINGS VS. AMBIENT 
TEMPERATURE 
These resistors are designed for full load oper
ation providing the ambient temperature plus 
the temperature rise due to power dissipation 
does not exceed + 125°C. (Derated to zero 
power at +145°C.) 

6 HIGH VOLTAGE RATINGS 
Type HR-P high operating voltage winding pat
terns also eliminate dangerous crossovers and 
potential problems of standard bobbin styl9 
resistors. b calculate the safe operating volt
age for any resistance value below thunaxi
mum listed, apply the formula E = "PR .. 

I.S" 

I.S" 

911K@2W I.S MEGS 1 MEG 
@lW @1.SW 

1.3 MEGS 3.2 MEGS 2MEGS 
@2.SW @lW @1.SW 

t 2" leads on MIL-Styles 

7 STABILITY VS. THERMAL EMF 
(With respect to copper terminals) 
Standard: < +2 microvolts per °C (IDa ohms 
and above). < -3 microvolts per ae. (values 
below 100 ohms). 

8 PROTECTIVE 
ENCAPSULATION 
Expansion - stress free base coat and epoxy 
seal. Solder - heat and solvent resistant. 

9 MARKING (Identification) 
Standard: PRC symbol, type, resistance value 
and tolerance. 
Special: Military or custom marking. 

10 TRACEABILITY TO N.I.S.T. 
Certification (Absolute values in ohms) to 
N:I.S.T. is available. 

PRECISION· RESISTOR CO., INC. 
10601 75th STREET NO. • LARGO, FL 34647 U.S.A. • TEL: (813) 541-5771 • TELEX: 821788 • FAX: (813) 546-9515 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1979 



4700 RESISTORS 4700 

PDIIR TYPE SM AXIAL LEAD 

• Subminiature 2-terminal precision power wire wound 
resistors. 

• Widest range of resistance in the industry. 
• Highest operating voltage ratings. 
• Extremely high or low-value non-inductive designs available. 
• Instrument grade low EMF vs. copper. 
• Excellent thermal stability. 

ELECTRICAL AND PHYSICAL SPECIFICATIONS 

2W 0.1 670V 20.62 ('812") 

RW69 3W '0.025 500V 12.7 ('500") 

RW79 3W 0.1 500V 14.27 ('562") 

3W '0.02 600V 15.88 ('625") 

RW74 5W '0.02 1000V 22.23 ('875") 

RW67 6V2W 0.1 1000V 25.4 (1.000") 

lOW '0.07 1250V 45.21 11.780") 10.03 

• 0.02 ohm to 0.1 ohm and maximum resistance values available in non·standard physical sizes -0 +.062". 
All low value 2·terminal designs are calibrated and tested at mid·point on lead unless otherwise specified. 

CONSIDER THESE INNOVATIVE FEATURES: 
1 WIDE RESISTANCE RANGE 

"Widest in the industry" any ohmic value 
or decimal part of an ohm from 0.02 ohm 
to 4 megohms. 

2 DEPENDABLE TOLERANCES 
Small quantity lots, as well as, competi. 
tive high volume production quantities are 
accurately checked 100% to assure spe· 
cified limits ... ±1 % (Std.), ±0.5%, 
±0.25%, ±O.l % and ±0.05% resis· 
tance tolerances. 

Call us about your design requirements and 
questions. Engineering samples are avail· 
able for testing and evaluation. 

3 STABILITY VS. TEMPERATURE 
CHARACTERISTICS 
Carefully selected materials/processes & 
quality control procedures insure low tern· 
perature (TCR) and power coefficients. 
Standard: Zero ±10 ppm/oC 1000 and 
above. Zero ± 15 ppm/ °C below 100 ohms. 
Special to ±2 ppm. 

4 HIGH 'VOLTAGE RATINGS 
(D.C. Voltage or Peak Voltage) 
Precision's high operating voltage winding 
patterns also eliminate dangerous cross· 
overs and potential problems of standard 
mandrel style resistors. To calculate the 
safe operating voltage for any resistance 
value below the maximum listed, apply the 
formula E == VPif. 

5 PRECISION POWER RATINGS 
All (Std.! Type SM 1 % tolerance resistors 
are designed for c.ontinuous full load op· 
eration at 25°C (% Il under load .... 06%/ . 
W.). Derate to zero power at +275°C. 
(Fig. #11 

6 SOLVENT RESISTANT COATING 
All Type SM resistors are sealed In a 
tough solvent resistant-high temperature 
silicone coating .•. with indelible marking. 

7' PURCHASING INFORMATION 
Please Specify: Quantity, type, resistance 
value, resistance tolerance and special fea· 
tures which may apply. TCR characteristic 
together with temperature span of opera· 
tion should be specified in behavior spec. 

PRECISION RESISTOR CO., INC. 
10601 75th STREET NO. • LARGO, FL 34647 U.S.A. • TEL: (813) 541-5771 • TELEX: 821788 • FAX: (813) 546-9515 
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4700 RESISTORS 4700 

FOUR TERMINAL TYPE SM-(4) PollR 
• Precision power 4-terminal shunts provide extremely precise 

low-value resistance measurements. 
• Reliable current sensing by voltage drop method. 
• Part-to-part interchangeability. 
• Resistance values to 0.005 ohm. 
• Exact engineering samples available. 

ELECTRICAL AND PHYSICAL SPECIFICATIONS 
:::::;::::;:::::;:=~~ 

SM155·4 PAW 13.21 ('520") 5.08 (.200") .110" .0285" .015 @ lIfIW .005 @ .5W 

SM186·4 2V2W 16.5 ('650") 6.35 (.250") .110" .0285" .025@2V2W .005@ .5W 

SM228-4 3W 19.69 ('775") 7.11 1.280") .110" .0285" .03 @ 3W .005@.5W 

SM2212-4 4W 26.04 (1.025") 7.11 ('280") .110" .0285" .028@4W .005@.75W 

SM2812-4 (1.025") 8.71 ('343") .118" .032" .02 @ 5W 

(1.800") 11.10 ('437") .243" .032" .03 @7V2W 

* Heavier current carrying capacity leads are available for low resistance - full power applications. 
Refer to Type PlV for custom millivolt drop requirements. 

ENGINEERING DATA: 

1 RESISTANCE RANGE AND 
TOLERANCE 
Standard: Any ohmic value or decimal part 
of an ohm desired from 0.015 ohm to 100 
ohm with tolerances to ±0.005%. 
Special: 0.005 ohm through 0.01 ohm with 
microhm tolerances to ±O.l %. 
(See resistance vs. tolerances graph above) 

2 TEMPERATURE COEFFICIENT 
OF RESISTANCE 
Zero ±15 ppm/oC - please specify tern· 
perature span of operation. 

3 STABILITY VS. TIME 
CHARACTERISTICS (No Load) 
To ±O.OOl%/year @ 25°C. 

4 SOLVENT RESISTANT COATING 
... with indelible marking. 

5 PRECISION POWER RATINGS 
Minimum resistance values @ full power 
ratings are based upon ± 1 % resistance 
tolerances at 25°C. Derating is required 
for higher temperatures, closer tolerances 
and lower resistance values. 

6 TERMINALS 
Solderable "hot-tinned" copper wire leads 
act as an exce lIent wetting agent and pro· 
vide long shelf life. Low EMF construction 
reduces thermal effects. Select any two 
terminals as current leads (directly or 

diagonally opposite) and the other two 
potential leads for voltage drop. 

7 TWO TERMINALS VS. 
FOUR TERMINALS 
Two·wire devices are for relatively high 
values where the effects of lead·out resis
tance and contact resistance are minimal. 
Allow approx. + .001 ohm per inch for 
lead-out resistance on 2-wire designs. Ad
der may be eliminated by using a 4-termi
nal resistor for very accurate, repeatable 
low resistance measurements. 
Four-wire circuits will only indicate the 
voltage drop across the resistor eliminat
ing lead-out and lead-heating errors. 

PRECISION RESISTOR CO., INC. 
10601 75th STREET NO. • LARGO, FL 34647 U.S.A. • TEL: (813) 541-5771 • TELEX: 821788 • FAX: (813) 546-9515 7 
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4700 RESISTORS 4700 lDeam RESISTORS· COILS • DELAY LINES 
WORLD'S WIDEST RANGE OF RESISTORS: 0.00020 TO 2 X 10", TO ± 0.0005% '/4 PPM/OC, UP TO 1000W 300KV! 
APPROXIMATELY '12 BILLION PIECES IN STOCK! CONTACT FACTORY FOR NEW 78 PAGE CATALOG. 
MOST PRODUCTS AVAILABLE ON EXCUSIVE "SWIFT"'" PROGRAM (1-week delivery) IF UNAVAILABLE FROM STOCK! 

Precision Wirewound Resistors 
SA: .OSO-2SM, 1/a -2W, to ± O.OOS%, 2ppm 
MA: Mini sizes, 'ko-'kW, .OSO-1.2M 
Q: Economy .01% to .S%, 'ho-1W 
PC: Radial lead, .1SW-1 W, .OSO-2M 

-==== .... = I i •. "_~_. 

Power Wirewound Resistors 
100: 'k-SOW, .01%-10%, .00SO-1M 
200: Mini sizes, 1W-10W 
RW: Economy 1 W-3W 

Chassis Mount Wirewound 
600: SW-1000W, .00SO-2S0K, .01 %-S% 
600L: Insulated leadwires, 10W-SOW 

Ceramic Encased Resistors 
PW: Axial lead, 2W-2SW, low cost 
PWB: Mini sizes, 3W-10W 
PV: Radial lead, 2W-10W 
PWV: Vertical mount, SW-2SW 
ULV: Ultra low value, to .OOSO O.S% 
LVF: Four terminal, as low as .00050 

Tubular Power WW.Resistors 
TL: S-500W, 0.10-S00K, 1%-10% 
TLAlTLR: Axial or Radial lead 
TLVfTL1: Adjustable & tapped versions 

Specialty Resistors 
A: Resistance standards to ± O.OOOS% 
RG: Metal glaze, up to 20KV, 1 M-1 OGO 
RH: Precision high-megohm, to 0.1 % 10ppm 
UHV: Ultra high value to 2 x 10140 
SR: High power thick film, to 2S0W 300KV 
HF: High frequency to 10GHZ 
ZJ: Zero-ohm jumpers, 2A-20Amp 

........... , ..... __ . ,. ___ g .... h .... 

Carbon & Metal Film Resistors 
CF/CFS: Carbon film '/a-3W & mini sizes 
MF/PMF: Precision 10-22M, to .01% Sppm 
HM: Hermetic sealed MF, 1koW-SW 
GP/GPS: Low cost MF, mini sizes, '1a-2W 

Precision Radial Resistors 
HP: Ultra precision foil to .01 % 1/4ppm 
VS: .3W-2W, .00S%-1%, 100-10M 
BC:High megohm upto 1000M 

·· .. ··~····.l_i'_I.····=~--~· 
Surge/Pulse Withstand Resis. 
PCN: Ceramic comp., 2-270W, 14-30Kjoule 
P: Lowcost,lightning/capdischarge, failsafe 

Temp. Sensitive Resistors/RTD'S 
PTF: Platinum thin film, 1 00/SOO/1 K, 640°C 
PTC: Wirewound RTD elements, PtlNi/Nife 
PTS: RTD probes with metal sheaths, SOOoC 
ATB/ATS: WW, + 80 to 6000ppm, .10-
1M 
LP: Econ. film, + 1S0 to 7000ppm, 10-
100K 
LP1: Economy platinum, 100-S000, 300°C 

---....,av--
.--.~* ..... 

Inductor Chokes/Coils 
AL: Economy, 3 sizes, .1IJH-2.2mH 
P/PF: Molded or shielded, .1IJH-1 OmH 
CNCH: High current chokes, 1A-20A 
HVI: High values 1mH to 2H 
LE/S1: Ethernet, starlan pulse transformer 
1: Toroidal inductors, transformers 

Delay Lines 
SA: Active SIp, 20-1000ns 
A: Active DIp, 10-1000ns 
SP: Passive SIp, S"SOOns 
P: Passive DIp, 0.1-2000ns 
E: ECL Active DIp, 10-200ns 
TT: Programmable TTL, 3-8 Bit 
EC: Programmable ECL, 3-8 Bit 

Flameproof Fuse Resistors 
BW: Economy film, '14-3W, .10-100K 
FR: Wirewound, 'k-SOW, .OSO-2SK 
TF: Thermal fuse, axial & radial, 1W-60W 
TFP: Failsafe pulse withstanding 

Microminiature Resistors 
MFA: World's smallest, axial, 10-4.7M 
MR: Microsize, radial, 4.70-1000M 
MG: Mini 'kW & 1W are 'IaW & 1/4W size 

Metal Oxide Resistors 
RSF: 'kW-10W, 0.10-S10K, 1%-S% 
RMF: Mini sizes, 'kW-7W, .20-1S0K 

Networks/Hybrids 
C/CL: Std & low profile thick film SIPs 
CLL: Super low profile SIp, .100" Max. 
CLL-SO/-2S: SO-mil & 2S-mil pin spacing 
CP: Precision thin film SIP 
CDN/CSN: Custom DIP & SIP networks 
H: SIp, DIp, SM Hybrids, Active & Passive 

.- • Surface Mount Products 
fIIIC: Thick-film chips, 'ko-3W, 10-22M 
MCT: Thick-film chips, Military-grade 
BLU: Thin-film chips, to 0.05% Sppm/oC 
MW: Wirewound, 1-SW, .010-25K, .01-S% 
MGP/MCF: 'ho-' kW, MF & CF MELF's 
MHM: Hermetically sealed metal film 
HR: High-megohm to 10"0 
SRH: High voltage, 1 KV to SKV 
MLP: Temp. sensitive, + 4S0 to SOOOppm 
MBW: Flameproof fusible resistors 
SF: 4-terminal, 0.0010 to 25KQ 
SMN/SMTF: Thick- and thin-film networks 
SMM: SM thick-film SIP networks 
SMN2S: Fine pitch, 2S-mil networks 
SMN2010: Leadless chip networks 
CIIMCI.: Chip inductors, S sizes 
MSI: Molded shielded chip inductors 
SMNSMP: Active & passive delay lines 
STT: Programmable 3-bit delay lines 
SPT: Pulse transformers 
SM Kits: 0805 & 1206, thick & thin chips 

Refer to EEM Section 1800 for RCD coils & inductors and EEM Section 2350 for RCD delay lines. 

RCD COMPONENTS INC. 520 E. INDUSTRIAL PARK DR., MANCHESTER, N.H. 03109 USA TEL (603) 669-0054 FAX (603) 669-5455 
• ... t • '. 
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I!!! ,9:41r.- •• ::r!1'_ 
Resistance Dimensions 

No. Watts Min. Max. 0.0. x Lgth. 

3AX 3 0.1-10,000 1/4 max. x EV16 

5AX 5 0.1-30,000 11/32 max. x 11/16 

10AX 10 0.1-50,000 1:Y32 max. x 15116 

NON-INDUCTIVE RESISTORS: for high fre
quency power circuits. Available in all types 
except adjustable, 10 watts and larger. Stan
dard tolerances: ± 10%. 
RESISTANCE TOLERANCES: Standard: 
± 5%, 1.0 ohm and over. Special: down to 
±1%. 

FLEXIBLE 
WIREWOUND 

Conforms to 
available shape. 

Fiberglass sleeve. 
Wattage Rating: 2 watts 
per inch. 
Resistance Range: 
1200 Ohms per inch, max. 
.35 Ohms per inch, min. 
Tolerance: 10010 standard. 
Others on request. 
Size: 1 inch long per 2 
watts. 
Leads: Hot tinned, 

RESISTORS 

For More Than 40 Years Our Famous, Versatile Ohmic Capabilities have met the 
rigid demands of smart buyers with unerring consistency-saving time, tempers 
and money. 
Against this enviable background our engineers envision even greater challenges 
in solving future OEM and industrial resistor application problems. For prompt, 
practical answers to your requirements, send us your prints or specs. 

FLAT OVAL -------- .- ----------------------- - -- -- ------
Watts' Min. Maximum Ohms 

Free Air Core-L Ohms Vitreous Silicone Mounting C M 

10 314" .23 15K 6.9K Stack 17/32 1" 

15 1" . 389 25K 12.7K Stack 115(32 1'1 • 
20 2" .66 50K 27.6K Stack 217/32 25116" 

25 2" 1.01 - 51.7K Stack 25(,. 2'V. 

30 1114 0.1 10K 7.7K Single 2'1. H. 
Stack 2'12 2 

40 2 0.2 30K 25K Single 27/a 2112 
Stack 3'1. 2'V. 

55 3'12 0.3 60K 76K Single 4% 4 
Stack 4'V. 4'1. 

65 4'V. 0.4 85K 132K 
Single 55(. 5'1. 
Stack 6 5'/2 

75 6 0.5 100K 193K 
Single 67/. 6'/2 
Stack 71/4 6'V. 

• Ratings offlat oval resistors based on mounting on steel panel 10" x 10" x .040". When mounted on 
non-metallic surface, reduce wattage approximately 15%. 

UPRIGHT 
PC Mount 

Fiberglass core, 
Case. 
Wattage Ratings: 10, 15, 
20, 25, 30, 35, 40 & 45 
Resistance Range: 
Min: .14 Ohms (10 Watt) 
Max: 11 K Ohms (45 Watt) 
Tolerance: 10010 standard. 
Others on request. 
Size: 1" to 5" long x ''Y32'' 
Dia. 
Leads: Tinned, for .070" 

Watts 
400 

375 

300 

240 

185 

180 

Core Size 

0 L 

1'/. 11 'I. 

1'1. 10'12 

1'1. 8'12 

1 '/a 6'12 

1'1. 5 

'V. 6'12 

RIBBON WOUND 
For Heavy Current 

RIBBON WOUND RESISTORS 
Ohms Min. Ohms Max. Core Size Ohms Min. Ohms Max. 

Res. Res. tts 0 L Res. Res. 

0.24 18.00 135 'V. 5 0.06 4.25 

0.22 16.50 105 'V. 4 0.04 3.00 

0.17 13.00 100 'V. 3'/2 0.03 2.40 

0.11 8.20 135 "I,. 6 0.06 5.50 

0.09 6.40 105 "I,. 5 0.05 3.65 

0.08 6.00 90 "I,. 4 0.04 2.75 

Available with adjustable tap bands or with tapped windings. 

W -t F Cit C t I . . 
(J~d R· I 5226 West 26th Street. Chicago, Illinois 60650 

eSlS4-0'''S DC Phone; 708-863-4262 r 1J :&.,. FAX: 708-863-4272 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1983 



4700 RESISTORS 4700 

IIIII 
Rectangular Chip Fixed Resistors (EIAJ Standard: RC-2690A) 
Operating Ambient Temperature' -55-+ 125 °C 

Rated Maximum 
Dissipation WOrklnlt Resistance Resistance 

Type (70OC) Voltage ) Tolerance Range 

MCROl 0.063W 12.5 J(±5%) 5.6Q-l.5MQ 

MCR03 0.063W 50 J(±5%) 3.3Q-l.5MQ 

MCR10 O.l00W 150 
F(±l%) 

10Q-2.2MQ 

G(±2%) 
10Q-2.2MQ 

MCR18 0.125W 200 
J(±5%) 

2.2Q-3.3MQ 

K(±10%) 
W-l0MQ 

MCR25 0.25W 200 lQ-3.3MQ 

MCR50 0.50W 200 J(±5%) 
2.2Q-1S0kQ 

MCR100 1.00W 2.2Q':S2kQ 

Note: Jumper chips of the same shape are available (50rnO. Max.) 

Chip Trimmer Potentiometer 
Type MVR32 
Size 3mm 

Terminals 3 
Adjustment Surface adjustment 

Rated Dissipation 0.1 W 
Working Voltage 50 V Max. 

Resistance Range 1000-1MO 
Resistance Tolerance N(±25%) 

Taper B (linear) 
Operating Temperature -55-+ 125°C ambient 

Dimensions 1.5 T2 t1f1j3.0 1.3 MIl. 

(Unitmm) o . ../ILo75 n ~ 

Circuit 

~1I ~ 05+mJi----m--- - ---
I--,.."....l T3- "T' 

'.9 o-wY\N'-o 
11 1 T, 

DI .. <am I ;~ 2T D.. P6 

--~-- f 
1T13Tj{P5 

P2 Pl P2 

Pattern Unit 
Pl P2 P3 P4 

0 T: Termmal 
T2 

P5 P6 P7 PS P9 
O.S 1.2 3.2 1.2 1.0 0.9 1.5 4.6 1.6 

P3 

Ladder Resistor Networks 
Temperature Coefficient: :t200ppmlo C Absolute Value; :t50ppm laC Tracking 

Marking: 3·dlgillEC coding system 

Type L W 

MCROl 1.00±0.20 0.50±0.15 
MCR03 1.55±0.10 O.SO ~g:~~ 
MCR10 2.00±0.10 1.25~~Jg 
MCR18 3.10±0.10 1.55 -0.10 
MCR25 3.20±0.20 2.60±0.20 
MCRSO 5.00±0.20 2.50±0.20 
MCR100 6.30±0.20 3.15±0.20 

RCNetworks 
Type 

Rated Dissipation 
Temperature Coefficient 

Resistance Tolerance 
Resistance Range 

CapaCitance Range 
Package 

Operating Temperature 

0.35±0.10 
0.45±0.05 
0.55±0.10 
0.55±0.10 
0.55±0.10 
0.55±0.10 
0.55±0.10 

RC 
0.125W 

a 
0.20±0.15 
0.30±0.20 
0.35±0.20 
0.45±0.20 
0.50±0:£0 
0.60±0.20 
0.60±0.20 

±300 ppm/DC 
J (±5%), G (±2%) 
47n-470kO 
220pF-0.047I1F (CK) 
SIP5N 14 pin 
-25-+85°C ambient 

Dimensions 
(Unitmm) 

Max. 2.54X(n·' }.2.5 3.5 Max. 

~rt:=j 1f 
3.5.0.5~ U TI 

2.5410.25 (n: Pin count) 

Application Circuits 

b 

0.2°to°.15 
0.3 ~o:~g 
0.35±0.20 
0.45±0.20 
0.50±0.20 
0.60±0.20 
0.60±0.20 

Below are typical application circuits. Other application circuits are available 
at customer request. 

2 3 4 n·' 2 3 5 n·2 n·' n 

Applicable Circuit 
4-bit weighted 

Type No. 01 Bits Applicable Circuit 
Resistance 

Values Linearity 
Resistance 
Tolerance 

m:Q . 
"" RKMSLWxxxx 4 weighted R/2R14RISR ± 1/2LSB(±3.12%) 

RKM6LWxxxx 5 weighted Rl2R14R/8R116R ± 1/2LSB(± 1.56%) 
J(±5%) 

lkQ-15kQ G(±2%) 
RKM7LWxxxx 6 weighted Rl2Rf4RISRl16R/32R ±1I2LSB(.±0.7S%) F(±1%) 

7 -bit weighted 

RKM8LWxxxx 7 weigh1ed R/2R14RISRl16R/32R/64R ± 1/2LSB(±0.39%) ,,,, 
RKM6Lxxxx 4 R/2R type Rl2R 750Q,5kQ ± 1/2LSB(.±3.12%) 

RKM7Lxxxx 5 Rl2Rtype R/2R 10kQ,24kQ ± 1I2LSB(± 1.56%) J (.±5%) 

RKM8Lxxxx 6 Rl2R type Rf2R 50kQ, ± 1/2LSB(±0. 78%) G (.±2%) 

RKM9Lxxxx 7 Rl2R type R/2R 100kQ ± 1/2LSB(.±0.39%) F(±l%) 

RKM10Lxxxx S Rl2R type R/2R 
120kQ 

± 1/2LSB(±0.20%) 

n-bit R/2R type 

2.rt.rtn 
'.' OND (LSI) lMSBl Out 

A-1984 For manufacturers' sales offices, see yellow pages EEM 1991 
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Since the founding of our company 
almost forty years ago, we have been 
committed to the idea of quality and 
reliability being absolutely primary in 
importance. 

ROHM was first in the industry to 
introduce, and meet, quality levels 
measurable in parts-per-billion. 

Quality is our passion. We breathe it. 
We live it. And we believe that rigorous, 
uncompromising product quality resuhs in 
the greatest possible economy for you. 

But that doesn't mean we are slow to 
take on new challenges. Quite the contrary. 

ROHM was a pioneer in surface mount 
technology. Since the introduction of the 
MCR-18, the original worldwide standard for 
chip resistors, ROHM has introduced a 
broad range of new surface mount 
components. These include standard
setting chip resistors ranging from .063W to 
1 W with 1 % or 5% tolerance levels. 

And now we're introducing a totally 
new geometry to resistive component 
packaging. 

Smallest-Ever Chip Resistor 
Our newest package is just about the 

size of a pinhead, or grain of pepper. 
Measuring 
1.0xO.5mm, 
the tiny 
MCR-01 
occupies 
60% less 
surface area 
than the 
MCR-03, 

formerly the industry's smallest chip 
resistor. The MCR-01 weighs 75% less than 
the larger part. 

Rated power for the new package is 
0.032W (1/32W) at 70°C, with a maximum 
operating voltage of 12.5V. Resistance 
range is 5.6L to 1.5ML; tolerance is ±5%. 
Opera-ting temperatures range from -55oto 
+125°C. 

Call us for complete specifications on 
chips, fixed resistors, resistor networks and 
resistor arrays. 

Fixed Resistor Dimensions (Unit:mm) 

I 
i. 

rh I L CL 

d 

o 

Body Diameter 
Length 
Clean Lead Length 
Lead Diameter 
Lead Length 
Marking 

Body Diameter 
Length 
Clean Lead Length 
Lead Diameter 
Lead Length 
Marking 

RESISTORS 

IIII~ 
Fixed Carbon Film Resistors Operating Ambient Temperature:-55-+155·C 

. "ateel ~axl!"um 
Dissipation Working Resistance Resistance Isolation 

Type (7O"C) VoHage(V) Tolerance Range Voltage (V) 

0.20W J (±S%) 0.470-10MO 
R20 0.25W 250 G(±2%) l00-270k0 300 

J (±S%) O.470-10MO 
R2SX O.33W 300 u \±~'701 lUU-;j.;jMU 600 

J (±S%) 0.470-1SMO 
RSOX O.SOW 3SO G(±2%) 100-S.6MO 700 

J (±S%) 0.470-1SMO 
R7SX 0.75W 3SO 

G(±2%) 100-S.6MO 700 

0.20W J(±S%) 0.470-100kO 
F20' 0.2SW 2SO 

G (±2'Yo) 100-1ookO 3SO 

J(±S%) 0.470-1.SMO 
F25X' 0.33W 300 G(±2%) 100-lOOkO 3SO 

J(±S%) O.470-100k0 
F5OX' O.SOW 3SO 

G(±2%) 100-100kO SOO 

J (±S%) O.470-56k0 
F7SX' 0.75W 350 G(±2%) l00-56kO SOO 

, 
Non-flammable 

Fixed Metal Film Resistors Operating Ambient. Temperature: -55-+ 165·C 

Rated Maximum Temperature 
Dissipation Working Coefficient Resistance Resistance 

Type (70"C) Voltage (V) (ppm I DC) Tolerance Range 

CRB20 O.20W 2SO X(±100),Y(±5O) F(±1.0%) 100-1MO 
0.25W D (±O.5%) l00-1MO 

X(±l00)~ 
F (±1.0%) 100-2.2MO 

CRB25 0.25W 300 D(±0.5%) C (±0.25%) 
Z(±2S) 49.90-1MO 

B(±0.1%) 

X(±100),Y(±50) F (±1%) 100-2.7MO 
CRB50 0.50W 300 

~ 
D (±0.5%), C (±0.25%) 

49.90-680kO 
B (±0.1%) 

.. 
Temperature coeffICIent of -I OOppml'C avaIlable from 1/Xl to 2Mn. Tolerances of 1 % or 0.5% 
available from t/Xl to 2M w. 
Fixed Metal Oxide Film Resistors (EIAJ Standard: RC-2655A) 
Operating Ambient Temperature' -25-+2OO·C 

Type Rated Maximum Resistance Resistance Isolation 
DiSSipation Working Tolerance' Range Voltage (V) 

(7O"C) Voltage (V) 

CRHSO O.SOW 350 O.220-68kO 350 

CRH100X 1.00W 350 J (±S%) 0.220-100k0 600 

CRH100 1.00W 3SO G(±2%) 0.220-100k0 600 

CRH200 2.00W 350 0.220-120kO 600 

CRH300 3.00W 3SO 0.330-120kO 700 
• Tolerance grade F (± 1 %) and temperature coeffiCIent X (± 100 ppm I·C) avaIlable. 

D 
L 

CL 
d 

D 
L 

CL 
d 

R20 R2SX RSOX R7SX F20 F25X F50X F7SX 
1.9±0.1 2.4±0.1 2.85±0.2 3.S±0.2 1.8±0.2 2.4±0.1 2.65±O.2 3.S 
3.2±0.2 6.3±O.3 6.4±0.2 9.0±1.0 3.2±O.2 6.3±0.3 6.6±0.2 9.0±1.0 

3.4 Max. 7.3 Max. 7.S Max. 11.0 Max. 3.4 Max. 7.5 Max. 7.5 Max. 11.0 Max. 
0.4S 0.6 0.6 0.8 0.45 0.6 0.6 0.8 

30±3 30±3 30±3 28±3 30±3 30±3 30±3 28±3 
Four-band color code indicates resislance and tolerance. 

CRB20 CRB25 CRBSO CRH50 CRH100X CRH100 CRH200 CRH300 
1.9±0.1 2.4±0.1 3.5±O.2 2.3 2.8±0.5 3.S±O.5 4.0±1.0 S.S±1.0 
3.2±0.2 6.0±O.3 8.S±0.S 6.3S±0.6 9.0±1.0 9.0 12.0±1.0 1S.0±1.5 

3.4 Max. 7.0 Max. 10 Max. 7.S Max. 11.0 Max. 11.0 Max. 14.0 Max. 19.0 Max. 
0.45 0.6 0.8 0.6S±0.05 0.6S±0.OS O.65±O.OS 0.80±0.05 0.80±0.05 

30±3 28±2 28±3 30±3 26 Min. 26 Min. 24 Min. 22 Min. 
S·band color code indica1es 
resistance and tolerance. 

A four-band color code indicates resislance 
and tolerance. (Type FX has five bands.) 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1985 



4700 RESISTORS 

When your Hybrid Microelectronics and' 
Surface Mount applications demand proven 
performance, our resistive products deliver. 

When designing hybrid microelectronic 
circuits, you want components you can 
count on. Since 1969, State of the Art, Inc. 
has been a major supplier of thick film and 
thin film resistive products. Worldwide. 
As the leader in innovation, we provide 
higher densities, better performance, and 
greater stability and precision. 

We offer a broad range of high reliabili
ty chip resistors, QPL chip resistors (the 
only S-level manufacturer in the world), 
metallized substrates, custom networks, 
and surface mount resistor networks to 
meet your most stringent specifications. 
Call us today. 

1-800-458-3401 
State of the Art, Inc. 
2470 Fox Hill Road, State College, PA 16803-1797 
TEL. 814-355-8004 • FAX 814-355-2714 

4700 
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4700 RESISTORS 

Thick Film Chip Resistors 
Chip resistors were State of the Art's first manufactured 
product. Since we began production, our line has grown 
into the broadest range of thick film chip resistors offered 
anywhere. We produce lower values, higher values, 
closer tolerances,lowertemperature coefficients, smaller 
sizes, etc. 

RESISTOR PERFORMANCE 
PERFORMANCE CHARACTERISTICS 
STANDARD PRODUCTION 

RESISTANCE TO SOLDERING 
THERMAL SHOCK 
SHORT TIME OVERLOAD 
HIGH TEMPERATURE STORAGE 
LOAD LIFE (1000 hrs) 

SIZES AVAILABLE 

MAX CHANGE 
IN RESISTANCE 

0.25% 
0.25% 
0.25% 
0.50% 
0.50% 

State of the Art offers fourteen standard resistor chip 
sizes, ranging from the extremely compact .030" x .020" 
chip to a 2-watt chip measuring .250" x .125". 

OTHER SIZES 
AVAILABLE 

0703 
1002 
1507 

CHECK WITH FACTORY 
FOR FUU DETAILS 

Additional sizes, tolerances and temperature 
characteristics are available in THIN FILM con
struction. See the following pages for details. 

PART NUMBERING SYSTEM 
Our part numbering system is explained on the right. As 
an example, we show the part number of our standard 
production; passivated; 50 x 4O-mil chip; with pretinned 
nickel barrier wrap-around terminations, 15 ohm ± 5%. 
The part number is S0504CPX15OJ: 

PACKAGING 
Standard production resistors are bulk packed in anti
!ltatic bags. High reliability units are packed in anti-static 
"waffle pack" chip trays. Tape and reel packaging is 
available for sizes 0504 and larger. 

HIGH RELIABILITY SCREENING 
State of the Art can supply chip resistors with optional high 
reliability screening. Any size or style can be processed 
and tested in a manner that will meet specifiC high re
liability needs. Our standard product could serve as Ii 
starting base to which special testing or 100% screening 
can be added. This can be in accordance with 
MIL-R-55342 with the addition of Group A and B 
screening. 

if in doubt about the proper codes, 
or if there is more information than the 

part number allows, use plain language. 

PASSIVATION GLASS ~ 
ALUMINA CHIP TERMINATION 

STYLE C CONSTRUCTION 

I MEASUREMENT IN INCHES 
TABLE I MEASUREMENT IN mm - lmm = .03937 inch. 

[] 

1:1 

o 

SIZE 
CODE 

0402 

OS04 

100S 

o::::J 1505 

[] 

D 2010 

o 

LENGTH 
(L) 

.040±.OOS 
1.02 ±.13 

.OSO±.005 
1.27 ±.13 

.100±.008 
2.S4 ±.21 

.lS0±.010 
3.81 ±.25 

WIDTH 
(W) 

.020±.00S 

.Sl ±.13 

.040±.OOS 
1.02 ±.13 

.OSO±.OOS 
1.27 ±.13 

.OSO±.005 
1.27 ±.13 

.200±.010 .100±.010 
5.08 ±.25 2.54 ±.25 

S 0504 C PX 150 J 

MAXIMUM 
THICKNESS (T) 

.020 

.51 

.020 

.51 

.020 
,51 

.020 

.Sl 

.030 

.76 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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STYLE A CONSTRUCTION 

END-BAND MAXIMUM MAXIMUM 
(B) POWER (mW) VOLTAGE 

.007- .01S 
50 30 .18 - .38 

.007- .017 
125 40 .18 - .43 

.010- .025 2S0 7S .25 - .64 

.010- .030 
330 12S .25 - .76 

.009- .029 1000 150 .23 - .74 

A·1987 
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MIL-R-55342 Thick Film Chip Resistors 
CHARACTERISTICS 

TECHNICAL SPECIFICATIONS 
TEMPERATURE CHARACTERISTICS 

'w' TERMINATION 
GOLD WIRE BONDABLE 

'8' TERMINATION 
PRETINNED NICKEL BARRIER 

DIMENSIONS 
M55342102 

SIZE RM0505 

LENGTH A .050 +.010 
-.005 

WIDTH B .050 +.005 
-.005 

THICKNESS C .015 +.007 
-.000 

ENDtJ~~ 0 .010 :t.OO5 

E~~~E .015 ±.005 

RATINGS SOmW,4Ov 

RESISTANCE TEMPERATURE CHARACTERISTICS (In ppm) 
MAXIMUM AMBIENT TEMP. FULL POWER 
MAXIMUM TEMPERATURE ZERO WATTAGE 
THERMAL SHOCK (max. % change) 
LOW TEMP. OPERATION (max. % change) 
SHORT TIME OVERLOAD (max. % change) 
HIGH TEMPERATURE EXPOSURE (max. % change) 
RESISTANCE TO BONDING EXPOSURE (max. % change) 
MOISTURE RESISTANCE (max. % change) 
LIFE, 2000 HOURS (max. % change) 

MS5342106 M55342103 MS5342I04 DSS342107 M5534210S 
RM0705 RM1005 RM1505 RM1206 RM2208 

.075 ~:~g .100 +.010 .150 +.010 .12S +.010 .225 +.010 
-.005 -.005 -.OOS -.005 

.050 +.005 .050 +.005 .050 +.005 .065 +.005 .075 +.005 
-.005 -.005 -.005 -.005 -.005 

.015 +.007 .015 +.007 .015 +.007 .015 +.007 .025 +.007 
-.000 -.000 -.000 -.000 - .000 

.015 ±.005 .015 ±.005 .015 ±.005 .019 +.010 .015 ±.005 -.010 

.015 ±.005 .015 ±.005 .015 ±.005 .019 +.010 .015 •. 005 -.010 

l00mW,SOv 100mW,4OV lSOmW,4OV 250mW,l1111v 225mW,4Ov 

K M 

0±1oo 
70"C 

125"C 
±0.50 
±0.25 
±0.25 
±0.50 
±0.25 
±0.50 
±0.50 

MS5342108 
RM2010 

.200 +.010 
-.OOS 

.100 +.008 
-.005 

.025 +.007 
-.000 

.019 +.010 
-.010 

.019 +.010 
-.010 

IOOmW,lSOv 

0±3oo 
7O"C 

125"C 
±0.50 
±0.50 
±0.50 
±1.oo 
±0.25 
±0.50 
±2.oo 

MS5342109 
RM2512 

.250 +.010 
-.OOS 

.125 +.008 
-.005 

.025 +.007. 
-.000 

.019 +.010 
-.010 

.019 +.010 
-.010 

l000mW,2OOv 

NOTE: Dimensions A, B, and C above are SOTA listed dimensions. MIL-R-55342 allows much wider 
tolerances. (EX. + .025 on dim. A; + .010 on dim. B; and + .010 to + .040 on dim. C.) 

PRODUCTION TESTING 
Inspection of Product for Delivery 
Each production batch must be subjected to and pass 
the group A screening listed below. Subgroup 1 is 
performed on a 100% basis. Subgroups 2 and 3 are on a 
sampling basis with no failures permitted. Long term 
data must show <100 ppm defect rate. 
In addition, 13 units are submitted to each subgroup of 
the group B tests below. No failures are permitted. 

GROUP A - INSPECTION 

SUBGROUP 1 
THERMAL SHOCK 
DC RESISTANCE 

SUBGROUP 2 
DC RESISTANCE - PPM VERIFICATION 
MECHANICAL - PPM VERIFICATION 

SUBGROUP 3 
VISUAL INSPECTION 

GROUP B - INSPECTION 

SUBGROUP 1 
RESISTANCE to BONDING EXf1QSURE 
RESISTANCE-TEMPERATURE CHARACTERISTICS 
LOW-TEMPERATURE OPERATION 
SHORT TIME OVERLOAD 

SUBGROUP 2 
ADHESION 

SUBGROUP 3 
SOLDERABILITY 

PACKAGING 
Resistors are packaged in anti-static waffle packs. Tape 
and reel is available on request. Individual chips are not 
marked. Each package contains a noncorrosive label 
indicating source code, lot number, military part num
ber, quantity, date code, resistance value and tol
erance. Unit packages are heat sealed· in water-vapor 
proof conductive bags in conformance with 
MIL-B-81705 (type I) and are labeled per MIL-STO-129. 

PART NUMBERING SYSTEM 
To order MIL-R-55342 thick film chip resistors, develop part numbers using the following chart. 
For example, a .075" x .050",100 ohm, ±10/0 tolerance, ±100 PPM, tinned, wrap-around 
resistor is indicated with part number: M55342K06Bl00DS. 

M55342 K 06 B 1000 S 

·See the following pages for additional MIL-R-55342 qualified products. 

Features: 
• 'S' Failure Rate Level (above 51.1 ohms) 
• Industry's Broadest ValuelTolerancelTCR Range 
• Extensive Stocking Program 

A·1988 For manufacturers' sales offices, see yellow pages 
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Thin Film Chip Resistors 
Through continuous research and development and a 
commitment to maintaining our position of technical 
leadership, State of the Art, Inc. provides a full line of 
Thin Film Resistive Components. 

CHIP RESISTORS ON ALUMINA 

ELECTRICAL CHARACTERISTICS 
TEMPERATURE COEFFICIENT 
-55"C TO ±125"C 
±l00ppmJ"C, ±5OppmJ"C, ±25ppmrC 
TRACKING <5ppm 

TOLERANCE 
0.1 % ABSOLUTE 
0.05% RATIO MATCHING 

OPERATING TEMPERATURE RANGE 
- 55"C TO ± 15O"C 

NOISE - 35dB TYPICAL 
Ref: Mil-Std-202 method 308 

PERFORMANCE CHARACTERISTICS 

TEST CONDmON 
TYPICAL SOTA MIL'R.~ 

STYLE A 

"J,'ri~::f:lcll..~ 

99.6+%Al.UMINA(AI~~ 

RESISTOR RLMS' ~anl~EM~ 
THERMAL SHOCK <0.1% 0.1% CHIP RESISTORS ON SILICON 
BONDING EXPOSURE <0.1% 0.2% 
LOW TEMP OPERATION <0.05% 0.1% 
SHORT TIME OVERLOAD <0.05% 0.1% 
HIGH TEMP EXPOSURE <0.1% 0.1% 
MOISTURE RESISTANCE <0.1% 0.2% 
LIFE (2000 HRS, 70"C) <0.2% 0.5% 
STABILITY (1000 HR., 125'C) <0.1% 
CURRENT NOISE INDEX - 35 dB 

'&lJ8meh/ghendlowl'86IsIancevaJuesmaynolmeelthetyplcBls 
l/aled. Ple.se consult our enulneering department for further 
detBiIa. 

ORDERING INFORMATION 

PACKAGING 
Resistors are packaged in anti-static waffle pack chip trays. Each package 
contains a noncorrosive label indicating the quantity, part number,lot number, 
date code, resistance value and tolerance. 
Tape and reel is available for larger size resistors on alumina. Please consult 
our factory for alternate packaging needs. 

HIGH RELIABILITY SCREENING 
State of the Art can supply thin film chip resistors with optiOnal high reliability 
screening. Any size or style can be processed and tested in a manner that will 
meet specific high reliability needs. Standard product could serve as a starting 
base to which special batch testing or 100% screening can be added. This 
screening can be in accordance with MIL-R-55342 with the addition of Group 
A and B screening. Other types of screening are available including element 
evaluation of MIL-STD-883, Method 5008 or visual inspection to Methods 
2010 and 2017. 
Consult our experienced engineering staff for assistance in developing the 
most cost effective means of assuring reliability. 

MIL-R-55342 QUALIFIED PRODUCTS 
·See the following pages for details. 

" in doubt about the proper codes, 
or if there is more information than the 

part number allows, use plain language. 

DimensIons in inches. Toletance is ±.003 IncItu 

NOTE: Contact arrangament and termination area may be altered to 8CCOITIrI'IOdat 
higher I'8IIi8tanc:e vakIes. Mlni'nwn pad size is held 10 4 1111 by 4 mil. 

PART NUMBERING SYSTEM 
To order thin film chip resistors, develop part numbers using the following 
chart. For example, a .050" x .050" resistor on silicon having gold wire 
bondable terminations on the top side with a value of 1000 ohms ± 1 'Yo, and 
TCR of ± 50 PPM is properly indicated with part number: 
S0505AS1001FHW. 

S 0505 A S 1001 F H W - OPTIONS 

OPTIONS - CTx Center-tapped wffh x indicating ratio tolerance. 
fJCampfe: S05OSAS1001JKA-CTF Total R .. 1000 == 5% with ratio of 1%. 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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MIL-R-55342 Thin Film Chip Resistors 

99.6+% ALUMINA tAbID.)-"""""\. 
PROTECTIVE 
ENCAPSULANT 

TYPE W TERMINATION 
100 MICROINCH GOLD FOR 

WIRE BONDING APPLICATIONS 

CHARACTERISTICS 

DIMENSIONS 

TYPE 8 TERMINATION 
PRETINNED WRAP-AROUND WITH 

NICKEL BARRIER FOR ALL 
TINILEAD SOLDERING APPLICATIONS 

RATINGS 

PRODUCTION TESnNG 
Inspection of Product for Delivery 
Each production batch must be subjected to and pass 
the group A screening listed below. Subgroup 1 is 
performed on a 100% basis. Subgroups 2 and 3 are on a 
sampling basis with no failures permitted. Long term 
data must show <100 ppm defect rate. 
In addition, 13 units are submitted to each subgroup of 
the group B tests below. No failuras are permitted. 

GROUP A - INSPECTION 
SUBGROUP 1 
THERMAL SHOCK 
DC RESISTANCE 
SUBGROUP 2 
DC RESISTANCE - PPM VERIFICATION 
MECHANICAL - PPM VERIFICATION 
SUBGROUP 3 
VISUAL INSPECTION 

GROUP B - INSPECTION 
SUBGROUP 1 
RESISTANCE to BONDING EXPOSURE 
RESISTANCE-TEMPERAllJRE CHARACTERISTICS 
LOW-TEMPERATURE OPERATION 
SHORT TIME OVERLOAD 
SUBGROUP 2 
ADHESION 
SUBGROUP 3 
SOLDERABILITY 

PACKAGING 
Resistors are packaged in anti-static waffle packs. Tape 
and reel is available on request.lndMdual chips are not 
marked. Each package contains a noncorrosive label 
Indicating source code, lot number, military part num
ber, quantity, date code, resistance value and tol
erance. Unit packages are heat sealed in water-vapor 
proof conductive bags in conformance with 
MIL-B-81705 (type I) and are labeled per MIL-STD-129. 

TECHNICAL SPECIFICATIONS 

RESISTANCE TEMPERATURE CHARACTERISTICS (In ppm) 
MAXIMUM AMBIENT TEMP. FULL POWER 
MAXIMUM TEMPERATURE ZERO WATTAGE 

. THERMAL SHOCK (max. % change) 
LOW TEMP. OPERATION (max. % change) 
SHORT TIME OVERLOAD (max. % change) 
HIGH TEMPERATURE EXPOSURE (max. % change) 
RESISTANCE TO BONDING EXPOSURE (max .. % change) 
MOISTURE RESISTANCE (max. % change) 
LIFE, 2000 HOURS (max. % change) 

SIZE 
M55342J2 M55342/6 M55342J3 

RM0505 RM0705 RM1005 

LENGTH A .050~::: .075~:~~ .1oo~:~~ 
WIDTH B .050~::: .oso~:~~ .050~:~ 

THICKNESS C .015~:~ .015~:~ .015~:~ 

END~~D .010 :.005 .015 :.005 .015 :.005 

E~E .015 :.005 .015 :.005 .015 :.005 

CHAR.E,H 25mW,4OV 5OmW,5Ov SOmW,4Ov 

CHAR. K 5OmW,4Ov 100mW,5Ov 10DmW,4Ov 

PART NUMBERING SYSTEM 

TEMPERATURE CHARACTERISTICS 
E H K 

O±25 
70·C 
150"C 
±O.1 
±O.1 
±O.1 
±O.1 
±O.2 
±O.2 
±O.5 

M55342/4 

O±50 
7O"C 
150"C 
±O.25 
±O.2S 
±O.1 
±O.2 
±O.25 
±O.4 
±O.5 

RM1505 

.150~:~ 
050 +.005 . -.oos 

.015~:~ 

.015 :t.005 

.015 :t.OO5 

O±100 
70"C 

150·C 
±O.5 
±O.25 
±O.25 
±O.5 
±O.25 
±O.5 
±O.5 

M5534217 
RM1206 

.126~:g~ 
D63 +.005 
. -.005 

.015~:~ 

.014 :.006 

.020 :.010 

10DmW,4OV 125mW,100v 

15OmW,4Ov 250mW,100v 

To order MIL-R-55342 thin film chip resistors, use part numbers as in the following example. A 
.050 inch by .050 inch, 100 ohm :t1%, :t50 ppm, with gold wire bondable terminations is 
properly indicated with the part number, M55342H02W1 OOOM, which has the code elements 
shown below. 

M55342 H 02 W 1000 M 

'See previous pages for additional MIL-R-55342 qualified products. 

A·1990 For manufacturers' sales offices, see yellow pages 
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Surface Mount Resistor Networks 
State of the Art produces a variety of surface mount resistor and resistor/capacitor networks. 
These devices feature thick film materials on alumina substrates, providing good thermal man
agement and electrical stability. The standard "lead" configuration is a pretinned wrap-around 
with NICKEL BARRIER, offering excellent resistance to leaching in ri90rous soldering appli
cations such as rellow and vapor phase. For high volume applications where maximum economy 
is needed, top surface only terminations are available. 

CUSTOM DESIGNS 
State of the Art can produce a variety of custom 
network designs for surface mount applications. 
Using the SLAMDIP, JEDEC, or non-JEDEC style 
substrates, the individual resistors can be altered to 
suit the need; other resistance patterns can be 
applied - limited only by what can be put into the 
available space. 

RESISTANCE VALUES PERFORMANCE CHARACTERISTICS 

10 ohm to 1 Mohm, STANDARD 
1 ohm to 100 Mohm, SPECIAL ORDER 

MAXIMUM CHANGE IN RESISTANCE 
100 PPM OTHER 
UNITS UNITS 

TOLERANCE 

10%,5%,2%,1% 

LOW TEMPERATURE OPERATION 
SHORT TIME OVERLOAD 
MOISTURE RESISTANCE 
THERMAL SHOCK 

TEMPERATURE COEFFICIENT RESISTANCE TO SOLDERING HEAT 
HIGH TEMPERATURE EXPOSURE 
LIFE 300 ppm, 200 ppm, 100 ppm 

SLAMDIP RESISTOR NETWORK 
When State of the Art's "SLAM DIP" resistor network replaces individual chip 
resistors, you will save space and reduce your placement labor. Other 
benefits, such as better tracking and lower board cost, may also develop. 

CONFIGURATION A 16 9 CONFIGURATION B 
SLAMDIP 8 

III!!!!! 
SLAMDIP 15 

POWER RATING POWER RATING 
Package 500 mW Package 500 mW 
Resistor 62 mW Resistor 31 mW 

Maximum Voltage: 100V 1 

.m.m.~.g.~.%.&.~. 

.102GA!9 
·%·rn·~·%·w·$.rn.ml 

B Maximum Voltage: 50V 

~ !+-030MAX 

ffi NICKEL BARRIER WRAP·AROUND 
PReTINNEO TEAMINATION 
96% ALUMINA SUBSTRATE 

..L 
.040 

T 
W - STANDARD WIDTHS ARE 
.150 INCH AND .200 INCH 

16 9 

• B 

00.25 ~0.5 

00.25 00.5 
00.5 ~0.5 
00.5 ,o.5 
00.25 ~0.5 

00.5 '1.0 
'2.0 02.0 

We can also produce other substrate designs. 
Custom length, width, and "lead" configuration can 
be provided. Please contact State of the Art's engi
neering department for information and quotations. 

JEDEC LCCC RESISTOR AND 
RESISTOR/CAPACITOR NETWORKS 
Having a maximum profile height of .030" (resistor circuits only), these 
packages are ideal in circuits where small size and low head space is needed. 
Limited only by the available space, almost any conductor, resistor or resistor/ 
capaCitor circuit can be placed on these substrates. Our 20 I/O configuration is 
shown below, but a wide variety of sizes is available. 

CB-20 I/O r----- 350----+j --I j+-03OMAX 

~lb 

10 r--
WRAP-AROUND 

A PRETINNEO 

~[fr 
TERMINATION 

96% ALUMINA 

• SUBSTRATE 

B 

050~ ~ ~ 1-025 

WlmlBrnlK1 

Thick Film Custom Networks 
State of the Art produces a variety of custom conductor networks, resistor 
networks, and resistor/capacitor networks in low and high volume. We can 
quote and manufacture from a complete network layout or from a schematic 
with size, component, and output pad location requirements. Our design staff 
will be glad to assist you in developing your network. 

NETWORK CONSTRUCTION 
SUBSTRATE: 96% Alumina std - 99% Alumina optional 
THICKNESS: .025 inch std - .012.015.020.040 inch optional 
LINEAR TOOLING: Laser scribed, green scored, diamond saw cut 
HOLE TOOLING: Laser drilled, green punched 
CONDUCTORS: Silver, palladium silver, platinum silver, gokl, platinum gold, etc. 

NICKEL BARRIER is available on some types of networks. 
RESISTORS: Screened on substrate or thick film chip 
PASSIVATION: Glass or silicone based 
TINNING: Solder dip or solder paste 
CAPACITORS: Screened on thick film or multilayer ceramic chip 
COMPONENT MOUNTING: Conductive epoxy or solder rellow; Other 

components: consult factory 

Thin Film Custom Networks 
State of the Art provides custom thin film circuits to allow the design engineer 
the necessary flexibility to meet high density, low TCR, close thermal traCking, 
and high stability requirements. 
A wide variety of packaging options, styles, and sizes combined with in
process screening and quality control are 'available, providing an optimum 
solution to your design criteria. From design to photo mask, our engineers are 
available to discuss your needs. ,t~,,' , __ 

~filfp; 

SUBSTRATE TYPES AVAILABLE 
• ALUMINA (99.6% A1203 ) 

10, IS, 25 Mil Thick 
As-Fired and Polished 
Surface Finish <2 Microinch 

• SILICON 
la, IS, 18 Mil Thick 
10,000 angstroms thermal oxide 

SOT A can also furnish thin films on a 
variety of other substrate types such as 
sapphire or BeO. Please consult our fac
tory for your specific needs. 

EEM 1991 For manufacturers' sales offices, see yellow pages 

CONDUCTORSfTERMINATIONS 
• GOLD • TITANIUM TUNGSTEN 
• CHROME • COPPER 
• ALUMINUM • NICKEL 

RESISTOR FILMS 
• Tantalum Nitride, Nichrome 
• Resistor values to 0.1 % tolerance 
• Ratio matching to 0.05% 
• Temperature coefficient to ±25ppml"C 
• TCR tracking to 2ppm 

A·1991 
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Metal Foil and 
Precision Resistive Networks ULTRONIX 

Metal Foil Resistor Nicrocer® Process 
Vel)' High Precision and Stability 
MIL qualification to MIL-R-55182/9 (RNC90Y) 

Features 
• Very Tight Tolerances: ±1%. 

matching to 0.002% 

• Very Low TCR: typical <±3ppm/°C 
(-55DC to +155°C)*; ±1 ppm (O°C to +60DC). 
tracking to 0.5ppm/DC 

• Very High Stability: <25 ppm/year or 
<50 ppm/3 years (shelf life) 

• Negligible Rise Time: 
approximately 1 x 10" second 

• The TC of RCK resistors is always better than ±5 
ppwC in the temperature range -55'C to + 155'C. 

New! 
A low TCR of ±1 ppm/oC is now available over 
entire mil temperature range. Request the 
RNK Series in place of the RCK Series. 

For a group of resistors, TC matching can be 
made to better than ±O.5 ppm/DC. 
Consult UL TRONIX for additional information. 

RCK02/02A RNC90Y' 
RCK04 
RCK05/05A 1.2W 0.9W 500V 
RCK06/06A 1.5W 1.2W 650V 

B 
Max 

1.0 MIN 
(25.4) 

A 
Max Je 

Max 

0.Q15 
MIN 

A (0.4)+ 0 0.024 

D ~ (0.6) --Dimensions are in inches (mm). 

Custom Designed Networks and Matched Sets 

RCK01 
RCK02' 
RCK02A 
RCK04 
RCK05 
RCK05A 
RCK06 
RCK06A 

General Specifications Available 

0.210 0.210 
0.320 0.345 
0.320 0.345 
0.575 0.413 
0.890 0.413 
0.890 0.413 
1.215 0.545 
1.215 0.545 

Network quality is determined by the precision of 
its individual resistors plus packaging and 
mounting techniques. UL TRONIX offers a 
unique background of experience, reliability, 
data, manufacturing and testing skills for 
wirewound resistor networks. For a sample of 
this ability, submit your next network 
requirements for evaluation by UL TRONIX 
engineers. 

• Ambient Operating Temperature Range: -55°C to +125°C 

• Resistances Values: 0.1 n to 40Mn 

• Absolute Resistor Tolerances: to ±O.005% 

• Matched Resistance Ratios: to ±0.001% 

0.110 0.100 
0.120 0.200 
0.120 0.150' 
0.138 0.400 
0.138 0.700 
0.138 0.650 
0.260 0.900 
0.260 0.650 

Matched resistor sets and custom designed 
networks are available from UL TRONIX for 
equipment design requiringclose ratio matching 
and temperature tracking of resistors. • Temperature Coefficient Match and Tracking Between Resistors: within ±1 ppm 

from ODC to +85DC 
Our networks are used in a wide variety of 
applications such as communications satellites. 
precision instrumentation, airCraft controls, etc. 

LowReactance and Rise Times as low as 0.02 microseconds. 
AC Resistance Match at frequence determined by user .. 

P. O. Box 1090 • Grand Junction. CO 81502 • (303) 242-0810 • FAX- 303-242-5917 
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Precision Wirewound Resistors ULTRONIX ______ .r._ 
Very High Precision Wirewound Resistors T 
MIL qualifications to 
MIL-R-3900S and MIL-R-93 

llBA 
122A 
102A 
lOlA 
101P 
103A 
105A 
102P 
lB4A 

192K 
199K 
334K 
410K 
453K 
633K 
46BK 
821K 
817K 

0.05 
0.05 
0.10 
0.10 

150 0.130 0.180 26 0.Q16 
150 0.123 0.218 24 0.020 
150 0.110 0.250 24 0.020 
300 0.130 0.375 22 0.020 

Minimum Values 
0.125 150 contact factory 22 0.026 
0.10 150 0.150 0.300 22 0.026 

• Generally 0.1 n for 1% and O.S% and 10 n for 
0.1 % and tighter. 

0.125 300 0.160 0.500 22 0.026 
0.125 150 contact factory 22 0.026 
0.125 300 0.187 0.375 22 0.026 

Tolerances (±) 
• Standards are O.OOS%, 0.01 %, 0.02%, O.OS%, 

0.1 %, O.S%, and 1 % depending on style and 
value. 

Temperature Coefficients 
• ±S ppm/oC standard for 1 on and above. Higher 

TC's on low ohmic values. ±1 ppm/oC available 
TC match to ± O.S ppm/oC. High TC's up to 
+6000 ppm/oC are available. 

RBR74 lB5A 6.52K 961K 0.125 0.125 
RB56 RBR75 202A 42K 150K 968K 0.125 0.25 
RB56 RBR56 203A 42K 220K 1.7M 0.125 0.25 
RS71 RBR?1 203PA lOOK 150K 1.48M 0.125 0.25 

RB55 RBR55 205A BOK 332K 1.93M 0.15 0.33 
RB54 RBR54 207A 170K 562K 3.0M 0.25 0.50 

RBR76 308A 3.344K 3.0M 0.50 0.60 
210A 4.10M 0.50 

RB53 RBR53 307A 320K 1.1M 5.63M 0.33 0.60 
RB52 RBR52 310A 610K 1.21M 7.68M 0.50 1.00 
RB57 RBR57 510A B30K 1.37M 24M 0.75 1.25 

515A 35M LS~ 

517A 43M 1.75 
520A 43M 2.00 

300 0.188 0.500 
200 0.250 0.310 
200 0.250 0.343 
150 contact factory 
400 0.250 0.500 
800 0.250 0.750 
BOO 0.312 0.810 
BOO 0.250 1.000 
BOO 0.375 0.750 
800 0.375 1.000 
800 0.500 1.000 
1200 0.500 1.500 
1200 0.500 1.750 
1200 0.500 2.000 

Hermetically Sealed - Ultra High Stability Wirewound Resistors 
O.12SW to 1.8W at +12SOC 

Features 
• Accuracy to 2S ppm absolute 
• Shelf life to 10 ppm/year 
• Temperature coefficient to ±1 ppm/oC 
• Zero voltage coefficient 
• Noise free 
• Low thermal EMF 

HS205A 

HS207A 

HS210A 

HS307A 

HS310A 

HS510A 

HS520A 

1.93M 

2.3M 

4.10M 
4.10M 

5.63M 

24M 

43M 

0.40 

0.50 
0.60 

0.80 

1.00 

1.80 

600 

600 
600 

600 

600 

900 

0.250 

0.250 

0.250 

0.375 

0.375 

0.500 

0.500 

Very Low Ohm, Ultra Precision Four Terminal Resistors 

Ultronix manufactures a large variety of four-terminal 
resistors and networks for specialized applications. These 
are used in requirements of low value where high precision 
and low temperature coefficient is required. Tolerances 
available 1.0% or greater. Temperature coefficient for the 
FT1, FT2, and FT3 is 100 ppmrC (+2SoC to +12S°C); TCR 
for the FTS and FT7 is 10 ppm/oC (+2SoC to + 12S°C). 

Contact Ultronix Applications Engineering Department for 
assistance. 

0.003 

0.00455 

0.005 

0.010 

0.0139 

0.025 

0.050 

1;0 - 35.0 

1 watt 

1 watt 

1 watt 

2 watts 

2 watts 

2 walls 

2 walls 

2 walls 

2 watts 

2 walls 

P_ O. Box 1090 • Grand Junction, CO 81502 • (303) 242-0810 • FAX 303·242-5917 
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0.500 

0.750 

1.000 

0.750 

1.000 

1.000 

2.000 

5 walls 

20 

20 

20 

20 

20 

20 

20 

22 
22 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

0.026 
0.026 
0.032 
0.026 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 

0.032 

0.032 

0.032 

0.032 

0.032 

0.032 

0.032 

7 watts 

A·1993 
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Power Wirewound Resistors 
Axial Leaded Power Wirewound Resistors 
MIL qualifications to MIL-R-39007 and MIL-R-26 

Electrical: 
• Tolerance Standard: 0.1%, 0.5%, 1.0% 
• Temperature Coefficient: 

±G50 ppm/oC, 0.1 n :s; R < 0.499n 
±400 ppm/°C, 0.499n :s; R < 1 n 
±50 ppm/oC, 1n:s; R < 10n 
±20 ppm/oC,R ~ 10n 

• Dielectric Strength: 
RWR 74, 78, 84, 89 = 1000 VRMS 
RWR 80,81,82 = 500 VRMS 
(voltage applied for one minute) 

• Insulation Resistance: not <1000 Mn 

Mechanical 
• Resistance Element: nickel chromium alloy 
• Core: ceramic 
• End Caps: stainless steel 
• Encapsulation: RWR 80, 81, 82, 89 

(molded silicone resin); RWR 74, 78, 84 
(conformal coated silicone resin) 

• Terminals: solderable-tinned copper weld 
(S and N); weldable-nickel (Wand Z) 

MS101 

MS2 

MS2 

MS25/CS3 

MS3/CS4 

CS5 

CS6 

CS7 

CS6 

CS8 

CS10 

CSll 

IIII II 

RWRB2 

RW70 2.5W/3.16K 

RWBO RWRBO 2W/3.16K 

RW69 3W/l0K 

RW79 RWRB9 3W/llK 

4W/20K 

RW74 RWR74 5W138K 

RWB7 6.5W/45K 

RWR84 7W138K 

BW/84K 

RW78 RWR78 10W/115K 

RW68 11W/115K 

1.5W/1.3K 0.093 max. 

1 W/3.16K 0.094 ±O.031 

2W/2.67K 2W/3.16K 0.094 ±0.031 

3W/2K 0.200 ±O.031 

3W/l0.5K 3W/4.12K 0.lB7 ±0.031 

0.200 ±0.031 

5W/12.1K 5W/12.1K 0.312 ±O.031 

6.5W/8.2K 0.312 ±0.031 

7W/12.4K 0.312 ±O.031 

0.375 ±0.031 

10W/39.2K IU""~~'''''I 0.375 ±0.031 

11 W/20K 0.375 ±0.031 

0.020 

0.020 

0.020 

0.032 

0.032 

0.032 

0.040 

0.032 

0.040 

0.040 

0.040 

0.040 

Temperature-Sensing Resistor 
3 W at +25°C; Style Q 81 

Electrical 
• Resistance Range: 100n to 4Kn 

(consult factory for higher or lower values) 
• Standard Tolerance: 0.5% to 5.0% 
• Power Rating: 3.0 watts at 25°C 
• Temperature Coefficient: 3500 ±350ppm/°C 

(O°C to + 125°C) 
• Dielectric Strength: 1000 VRMS, 1 minute 
• Insulation Resistance: not <1000Mn 

Mechanical 
• Resistance Element: metal alloy wire 
• Core: ceramic 
• Encapsulation: conformal coated silicone resin 
• Terminals: tinned copper weld 

1.375 min. 0.56 ±0.062 1.375 min. 1---------------1----------
(34.93) 

Dimensions are in inches. 

The a 81 style resistor provides a change in resistance when subjected to a 
change in body temperature. Applications are found in temperature-sensing 
circuitry and temperature compensation for other temperature-sensitive 
components. Ultronix' dedication to quality and excellence shows through in 
this high performance, ultra reliable resistor. 

Surface Mount Wirewound Resistors 
0.75 W to 3.5 W at +25°C; Styles SM1, 2, 3 

Electrical 
• Minimum Values: 0.10n for 1 %, 3%, 5% and 

10n for 0.5% and tighter 
• Standard Tolerance: 0.1%.0.25% and 0~50% 

depending on resistance values; 1%,3% and 
5% available for all values 

• Temperature Coefficient: <1n = ±90ppm"C; 
~m to <1011 =±SOpprn/"C; ~10n =± 30ppmI'C 

• Dielectric Strength: 500 VRMS, 1 minute 
• Insulation Resistance: not <1 O,OOOMn 

Mechanical 
• Resistive Element: nickel chromium alloy 
• Core: ceramic 
• Encapsulation: molded silicone resin 
• End Caps: solder plated copper clad steel 

I-c-I -I I-D 

BI 

A The design of the SM wirewound resistors 
allows the body to remain above the 
board surface for proper cleaning as well 
as reducing hot spot temperatures. 
These resistors exceed the requirements 
of MIL-R-26E for style RW70. 

P. O. Box 1090 • Grand Junction, CO 81502 • (303) 242"()810 • FAX 303-242-5917 
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4700 RESISTORS 4700 

Power and Precision 
Wirewound Resistors ULTRONIX 

Ultra Low Ohm Power Resistor 
1 W to 5 W at +25°C; Styles TL01, 3, 5 _1.5_min_. _I A, 1_1._5min_. _T, 

(38.1) (38.1) 

These reliable resistors meet MIL-R-26 
specifications for style RW 70 (TL01), 
RW 79 (TL03) and RW 74 (TLOS) 
without consideration of the O.OSO 
allowance for low values which is added 
to all MIL-R-26 maximum resistance 
changes. Units are manufactured to 
order so that any resistance value is 
available within the ranges listed. 

TL01 0.008U 1.0W 0.375 inch 
to 0.0750 each side 

TL03 0.005U 3.0W 0375 inch 
to O.075n each side 

TL05 0.004!> 5.0W 0.375 inch 
to O.07S!.! each side 

0.406 

0.560 

0.920 

i:::=:==';:::=:_ I 

R1Leadl ~ 
Electrical 
• Dielectric Strength: SOOVRMS (TL01) 

1000 VRMS (TL03, TLOS) 
• Insulation Resistance: not less than 

1000 MO 
• Thermal EMF: ±211V max. 1°C 

differential between opposite ends 
• Temperature Range: -SsoC to +27SoC 

10.3 0.094 2.39 0.025 0.64 

14.2 0.210 5.33 0.032 0.81 

23.4 0.330 8.38 0.040 1.02 

Dimensions in inches (mm). 

Mechanical 
• Encapsulation: molded high 

temperature silicone compound 
• Terminals: tinned copper weld 
• Solderability: at least 9S% covered by 

new solder coating when dipped in 
molten solder up to O.OS inch of the 
body for S seconds. 

5% under omsn o to +7S0ppm under a.OHl 
3% O.015n to O.029n o to +600ppm 0.010 to 0.0190: 
1% 0.03U to 0.059U o to +300ppm 0.020. to 0.039n 
0.5% 0.060. to O.07S!): o to +1S0ppm 0.04Q to 0.0750: 

5% under O.OlQ a to + 750ppm under 0.01 n 
3% 0.01 U to 0.019U o to 40Dppm 0,010: to 0.019U 
1% 0.02n to O.039Q o to 200ppm O.02!lI0 0.039U 
0.5% 0.04U to 0.075!> a to +100ppm 0.04Q to 0.0750 

3% under a.Oln o to +600ppm under O.OH} 
1% a.Otn to 0.0190. o to +2S0ppm O.OHl to 0.019.0 
0.5% O.02n to 0.075n o to +125ppm 0.0212 to 0.039U 

o to +75ppm 0.04.0 to 0.075.0 

Four-Terminal Molded Resistors 
4.0 W to 6.0 W at +25°Cj Styles Q 239, 267 

Useful in low resistance current-shunting and current-sensing applications where voltage - current relationships (Le. resistance) must 
be precisely specified and independent of lead resistance effects. The all molded construction provides exceptional strength and 
moisture resistance. 

Electrical 
• Resistance Range: 0.010 to 1000 
• Standard Tolerances: 0.1%, O.S%, 1%, 

3% and S%. Tighter tolerances available 
on request. Please contact factory for 
assistance. 

• Temperature Coefficient: 
±10 ppm/oC max. for 10 and up 
±SO ppm/oC below 10 

Mechanical 
• Encapsulation: molded 
• Terminals: tinned copper 

Very Low Ohm, High Precision Wire Current Shunts 
10A to 25A at +25°C; Style RCS 

Electrical 
• Maximum Values: 0.10 for all styles 
• Standard Tolerances: 0.1 %, O.S%, 1.0%, 

3.0%, S.O% and 10.0% 
• Dielectric Strength: 1000 volts RMS, 

one minute 
• Insulation Resistance: 

not less than 1,000 MO 

Mechanical 
• Resistive Element: metal alloy wire 
• Terminals: solder plated leads 
• Solderability: at least 9S% covered by 

new solder coating when dipped in molten 
solder at 24SoC up to 0.06" of the body for 
S seconds 

Current shunts are useful in current sensinlil applications where voltage- current 
relationships (Le., resistance) must be precisely specified and independent of lead 
resistance effects. Ultronix has the capability to design special current shunts from 
customer supplied schematics, and welcomes the opportunity to work with customer 
engineers during the design phase. 

Minimum Resistance Value 0.003Q 0.005Q O.OW 

Tolerance Standard" 0.50% 1.00% 0.50% 

Current Rating 25A lOA 10A 

Power Rating 1.875W 0.50W 1.0Wmin. 

Temperature Coefficient ±50 ppmrC 
(O°C to + 100°C) 

±100 ppm/DC 
(O°C to +50°C) 

±IOO ppm/DC 
(+25°C to + 125°C) 

-_.- ---- --- -------
"Tolerance is measured when current is supplied through a center and an outside lead at each end of the resistor, 
and with voltage measured at the remaining two leads. 

P. O. Box 1090 • Grand Junction, CO 81502 • (303) 242-0810 • FAX 303-242-5917 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1995 



4700 RESISTORS 

'"==VICTO===-lR •• N MINI-MOX Resistors 
• Metal Oxide Resistive Element 
• Wide resistance range 10 Kohms to 

100,000 Megohms 

• Voltage rating to 6KV 
• Power rating to 1.5 watt 
• Available with silicone or epoxy 

coatings 

VICTOREEN MINI-MOX TYPE NUMBER 

TYPE 

LEAD: 

MOX -:- 400 - 2 3 

SIZE---=r T T COATING 
LEAD 

COATING: 
2 = 0.020" Tinned copper 
3 = 0.020" Tinned dumet 
7 = 0.032" Tinned copper 
9 = Other 

2 = High temperature 
3 = High reliability 
9 = Other 

MOX-4tJO-22 
MOX·750-22 

IIOX-4IIO-23 
IIOX·7SU1 
IIOX1111-21 

Resistance 

1 K to 10.000 Meg 
lK 10 10.000 Meg 
lK to 

1 K to 30,000 Meg 
1 K to 70.000 Meg 
lK to 

Power 
@70·C 

0.35W 
0.70W 
1.4OW 

0.25W 
O.50W 
1.00W 

·Values beyond 10,000 Meg are available in 5% and 10% tolerance. 

MOX-2OIJ 
MOX-IIHI 
MOX-4DO-2I 
MOX·15M 
MOX·1125·23 

IIOX-2OIJ 
MOX-3IJtJ 
IIOX-4DD 
MOX·7st 
IIOX1125 

1 K to 1.000 Meg 
1 K to 1.000 Meg 
1 K to 10.000 Meg 
1 K to 10.000 Meg 
i K to 10.000 Meg 

0.25W 
0.50W 
0.75W 
1.00W 
1.50W 

1 Meg • 100 Meg 
1 Meg • 400 Meg 

10 K· 500 Meg 
20 K • 1,000 Meg 
50 K - 1.500 Meg 

Leaa.o.o''''· .. · Oia. Tinned Copper 

Note: Dimension 18 0.024" on 
MOX-200 and 0.028" an 
MOX-300. 

B 
OIA 

Outline Drawing for 
Higher Power and 
Commercial Series. 

/4---11-+ .O6O"--~ 

Outline Drawing for 
High Reliability Serle. 

Please call or write: 
VICTOREEN, INC. 
6000 Cochran Road 
Cleveland, Ohio 44139-3395 U.S.A. 
(216) 248-9300 
FAX: (216) 248-9301 TWX: (810) 421-8287 

l000V 
2000V 
5000V 

l000V 
2000V 
5000V 

500V 
1000V 
2500V 
4000V 
6000V 

0.5.1.2,5 
0.5.1.2.5 

0.5.1.2.5 
0.5.1.2.5 
0.5.1.2.5 
0.5.1.2.5 
0.5.1.2.5 

0.540' 
0.860' 
1.250' 

0.275' 
0.435" 
0.540' 
0.860' 

. 1.250' 

0.165' 
0.165' 
0.165' 

0.105" 
0.145" 
0.165" 
0.165" 
0.165" 

101 Meg • 1,000 Meg 
401 Meg • 1.000 Meg 
501 Meg - 1.000 Meg 

1.001 Meg· 2.000 Meg 
1.501 Meg • 3,000 Meg 

1.001 Meg - 30.000 Meg 
2.001 Meg - 70.000 Meg 
3.001 Meg - 100.000 Meg 

4700 
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f-:-::-==VICTC===:1REEN SLIM-MOX Resistors 
• Metal Oxide Resistive Element 

• Noninductive resistor design 
• Wide resistance range to 5,000 

Megohms 

• Voltage rating to 20KV 

• Power rating to 15 watts 
• High dielectric and low outgassing 

epoxy coating 

• Resistance tolerances range from 0.5, 
1, 5, 10, and 20% 

SLlM·MOX1IURD 1 Meg - 1,000 Meg 
SLlM·MOX108RD 1 Meg - 3,000 Meg 
SLlM·IIOXI04RD 1 Meg - 3,000 Meg 
SLlM·MOX2fJ8IID 1 Meg - S,OOO Meg 
SLlM·MOX3I18RD 2 Meg - S,OOO Meg 
SLlM·MOX4t18RD 5 Meg - 5,000 Meg 

Ratio tolerances avaUable 0.5, 1, 3% 

SIL-2 
SLlM·MOX101 
SLiM-MOX102 
SLlM·MOX104 
SLiM-MOX108 
SLiM-MOX202 
SLiM-MOX204 
SLiM-MOX208 
SLiM-MOX308 
SLiM-MOX408 

SLiM-MOX101 
SLiM-MOX102 
SLIM-MOX104 
SLIM-MOX202 
SLiM-MOX1DB 
SLiM-MOX204 
SLlM·MOX2D8 
SLiM-MOX3118 
SLiM-MOX4118 

tOW 3,750V 1,000:1 
2.0W 7,SOOV 1,000:1 
2.0W 7,SOOV 1,000:1 
4.0W 12,000V 4,000:1 
S.OW IS,OOOV 4,000:1 
6.0W 2O,000V 5,000:1 

1 K to 100 Meg 
1 K to 250 Meg 
1 K to 1.000 Meg 
1 K to 1.200 Meg 
1 K to 5,000 Meg 
1 K to 1,200 Meg 
1 K to 5,000 Meg 
2 K to 5,000 Meg 
4 K to 5,000 Meg 
5 K to 5,000 Meg 

lK-20Meg 
1 K - 50 Meg 
1 K - 100 Meg 
1 K - 100 Meg 
1 K-200Meg 
1 K - 200 Meg 
2K-400Meg 
4K-600Meg 
5 K - 600 Meg 

.2 

.6 

.2 

.4 

.3 

.3 

0.25W 
0.5W 
1.0W 
1.5W 
2.5W 
1.5W 
2.0W 
3.0W 
4.0W 
5.0W 

0.145" 

-II--

T 
+ 1.3" 

Outline Drawing 
lor Slim-Mox Reslslor. C-----I~ 

0.12" 

I---B--+-l --t f--

Outline Drawing ~c--...J 
lorSIL-2. 

Oulline Drewlng 
lor Dlvlde .. Mox 
ReslOlor. 

1.5KV 
2.0KV 
5.0KV 

10.0KV 
20.0KV 
5.0KV 

10.0KV 
20.0KV 
20.0KV 
20.0KV 

21 Meg - 100 Meg 
51 Meg - 250 Meg 

101 Meg - 500 Meg 
101 Meg - 500 Meg 
201 Meg - 1,000 Meg 
201 Meg - 1,000 Meg 
401 Meg - 2,000 Meg 
601 Meg - 3,000 Meg 
601 Meg - 3.000 Meg 

T 
1 
T 
.125 .010" 
MIN . 
...L 

0.30" 
0.34" 
0.34" 
0.34" 
0.34" 
0.59" 
0.59" 
0.59" 
0.84" 
1.09" 

0.30" 0.10" 
0.33" 0.2" 
0.58" 0.4" 
1.08" 0.9" 
2.08" 1.9" 
0.58" 0.4" 
1.08" 0.9" 
2.08" 1.9" 
2.08" 1.9" 
2.08" 1.9" 

101 Meg - 250 Meg 
251 Meg - 1,000 Meg 
501 Meg - 1,200 Meg 
501 Meg - 1.200 Meg 

1.001 Meg - 5.000 Meg 
1.001 Meg - 5.000 Meg 
2.001 Meg - 5,000 Meg 
3.001 Meg - 5,000 Meg 
3,001 Meg - 5.000 Meg 

4700 
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VICTQR •• N MAXI-MOX Resistors 
• Metal Oxide Resistive Element 
• Wide resistance range 1 Kohms to 

10,000 Megohms 

• Voltage rating to 37.5KV 
• Power rating to 12.5 watts 
• Available with silicone or epoxy 

coatings 

VICTOREEN MAXI-MOX TYPE NUMBER 

MOX - 2 -1 3 

TYPE 

LEAD: 

SIZE--T T ~COATING 
LEAD 

COATING: 
1 = 0.032" Tinned copper 
5 = 0.032" Tinned dumet 

2 = High temperature 
3 = High reliability 

6 = 6-32 Threaded Formula* 
9 = Other 

9 = Other 

'Available with the High Temperature coating only. 

MOX·1·13 
MOX·2·13 
MOX·3·f3 
MOX-4·f3 
MOX·S·f3 

MOX·1·12 
MOXol·12 
IIOX-3.12 
MOX-4.12 
MOX-5-12 

MOX·1 
MOXol 
MOX-3 
MOX-4 
II0X-S 

1 K to 10.000 Meg 
1 K to 10.000 Meg 
1 K to 10.000 Meg 
1 K to 10,000 Meg 
1 K to 10.000 Meg 

1 K to 10,000 Meg 
1 K to 10,OPO Meg 
1 K to 10,000 Meg 
1 K to 10,000 Meg 
1 K to 10,000 

2.0W 
3.0W 
4.0W 
5.0W 
6.0W 

2.5W 
5.0W 
7.5W 

10.OW 

1 K·300Meg 
1 K· 600 Meg 
1 K·900Meg 

12.5W 

1 K· 1,200 Meg 
1 K • 1,500 Meg 

Leads.032" 
010. Tinned Copper 

Outline Drawing for 
High Reliability Series 

Please call or write: 

VICTOAEEN, INC. 
6000 Cochran Road 

B 
OIA 

Outline Drawing for 
Higher Power series. 

Leads 0.032" 
Ola. Tinned Copper 

Cleveland, Ohio 44139-3395 U.S.A. 
(216) 248-9300 
FAX: (216) 248-9301 
TWX: (810) 421-8287 

7.5KV 
15.0V 
22.5V 
30.0V 
37.5V 

7.5KV 
15.0V 
22.5V 
30.0V 
37.5V 

301 Meg • 1,000 Meg 
601 Meg • 2,000 Meg 
901 Meg • 3,000 Meg 

1,201 Meg • 4,000 Meg 
1,501 • 5,000 

0.5.1.2.5 
0.5.1.2.5 
0.5.1.2.5 
0.5.1.2.5 
0.5.1.2.5 

1,2,5 
1,2,5 
1,2,5 
1,2,5 

1.140" 0.345" 
2.140" 0.345" 
3.140" 0.345" 
4.140" 0.345" 
5.140" 0.345" 

1.120' 0.310' 
2.120' 0.310' 
3.120' 0.310' 
4.120' 0.310' 
5.120' 0.310' 

1,001 Meg • 10,000 Meg 
2,001 Meg • 10,000 Meg 
3,001 Meg • 10,000 Meg 
4,001 Meg • 10,000 Meg 
5,001 Meg • 10,000 Meg 

4700 
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~RX-1 and RX-1M HI-MEG Resistors 
Victoreen GLASS SEAL: HI·MEGS are vacuum sealed in a 
glass envelope which is treated with a special silicone varnish 
to keep the resistor relatively free from the effects of moisture. 

RX-1 
POWER RATING: Vz watt @ 2SoC. 
RESISTANCE: HI·MEG resistors are available in values from 
10 7 to 10" ohms. 
TOLERANCE: HI·MEG resistors can be supplied in the 
following tolerances; 1% below 2.S x 10" ohms, 2% and S% 
below 10" ohms, 10% below 1013 ohms and 20% at 10 13. 

MAXIMUM WORKING VOLTAGE: 1000 volts. 
MAXIMUM OPERATING AMBIENT TEMPERATURE: 100°C. 

RX-1M 
The RX-1 M is available with resistance tolerances of O.S, 1, 2, 
and S% through 10,000 megohm, and S% and 10% through 
100,000 meg ohm. The use of the metal oxide resistive 
elements allows for vastly improved temperature and voltage 
coefficient performance characteristics. 

SPECIFICATIONS: 
RESISTANCE RANGE:1 Megohm to 100,000 megohm 
VOLTAGE RATING: 1000 volts 
POWER RATING: Vz WATT AT 2SoC. 

liN. =fJlIN. MIN. MIN. 

FL"';"" 
""II _ *Wi 4Z IFzi 

ts IN. OIA. MAX. I 
0.02 IN. ± .002 LEAD OIA. 

VICTOREEN RX-1 HI MEG resistors are commonly used for high 
resistance standards. By special order, Victoreen can calibrate these 
resistors at any voltage from 1 to 1000 volts. (Preference to decade 
multiples of 1, 2.5, and 5.) 

CERAMIC SPARK GAPS 
• Energy discharge capability up to 70% 

better than similar glass spark gaps 
• Firing voltage from 1 KV to 35 KV 
• Ideal for ignition or over-voltage 

protection 

D.C. Firing Max. Dimensions 

Voltage Energyl 
(Inches) 

Type Range To. Pulse 

SGCA 1,000-12.000 ±100/0 100 Joules 1.930 Ref. .562 Ref. 
SGCB 12,000-20,000 ±100/0 100 Joules 2.180 Ref. .562 Ref. 
SGCC 20,000-35,000 ±100/0 100 Joules 2.680 Ref. .562 Ref. 

Other Spark Gaps are available. Consult Victoreen for details. 

Please call or write: 

VICTOREEN, INC. 
6000 Cochran Road Cleveland, Ohio 44139~3395 U.S.A. 
(216) 248-9300 FAX: (216) 248-9301 TWX: (810) 421-8287 
Customer Service Bulletin Board: (216) 248-9043 

EEM 1991 For manufacturers' sales offices, see yellow pages A·1999 



Hearst 
E · · nglnccnng 
Software 
ICMASD ... IC Alternate 
Source Directory 

The all new 1991 version of the world famous 
Alternate Source Directory is now available in floppy disk form 
for your IBM XT & AT and 100% compatible personal computer with hard drive. 

The 1991 ICMASD contains the more than 180,000 listings that appear in the 
Alternate Source Directory Section contained in Volume Two of the printed version of 
the 1991 IC Master ... plus additional discontinued parts. The database includes 
complete vendor addresses and phone numbers. 

You can personalize the ICMASD for your application. The program allows you to 
add comments, up to 20 digits long, to each listing. These comments can be part 
numbers, prices, or any information specific to your needs. You may also add, delete 
and/or discontinue devices! 

For greater flexibility the base number search feature enables you to access parts by 
base number, i.e., the device number stripped of prefixes and suffixes. You don't need 
to know the manufactures codes to call up any of the alternates to these devices. 

The 1991 ICMASD is fast, convenient and very user friendly! 

Complete program documentation is included. When ordering, be sure to specify if 
you want the 1991 ICMASD on three, double-sided, double-density disks OR on one 
hight-'density disk. 

For immediate delivery you can order the 1991 ICMASD at $179.50* simply by 
charging your Visa or MasterCard credit card. To place your order or for, more 
information, call or write: 

Marie Botta 
Hearst Business Communications 
645 Stewart Avenue 
Garden City, New York 11530 
516-227-1314 • Fax: 516-227-1901 

* Please add sales tax in NY, MA, IL, and CA. Price~ ~alid in USA only. 

Published Annually 
in March 



4700 RESISTORS 

Bulk Metal@Foil 
Military Resistors 

Established Reliability 

4700 

A COMPANY OF 

BULKMETAL® 
RESISTORS 

T 
• TCR: ±2.5 ppm/DC (-55°C to + 125°C) 

• Load Life Stability: 0.015% (150 ppm) 
,1R for 10,000 hrs. 

• Shelf Life: 0.0025% (25 ppm) for 3 yrs. 

At the cutting edge of today's advanced technology, military programs (such as the space 
shuttle and the sky lab, satellites, SDI, the Aegis, MK48, missiles and military aviation like 
the F18) often require established-reliability precisjon resistors beyond the level of existing 
military specifications. VISHAY can take the basic generic military resistor, and, with specific 
testing, offer improved performance specifications such as are detailed here below. 

• Voltage Coefficient: <0.1 ppmlV 

• Current Noise: -32dB 

• Thermal EMF: 0.05 ~V/oC 

RNC90Y 
MIL-R-55182/9 
(See Catalog VMF-2000) 

The VIS HAY RNC90Y (SSSS) resistor is qualified to the "R" 
reliability level for resistance values from 4.99Q through 
121 KQ and for tolerances from ±O.OOS% to ±1.0%. 
VISHAY has accumulated over 160 million unit hours of 
testing on the RNC90Y resistor. The VISHAY RNC90Y 
high-performance resistors are designed for both the criti
cal military systems market and for demanding industrial 
applications. 
The same resislors are also available as a non-qualified 
product (SS55) for customers desiring extended resis
tance range. Both the qualified and the non-qualified 
version are manufactured on the same product line facili· 
ties and are subjected to the same process, lot control, 
conditioning, and basic QPL testing requirements. 
The VIS HAY RNC90Y resistor is approved to MIL-STD-
975D (NASA). It is also manufactured and packaged to 
comply with ESD requirements. 

Comparison of Specifications 

M122/1 
MIL-R-122 
(See Data Sheet VMF-300) 

The VISHAY M122/1 (S22-1) resistor is qualified to the "R" 
reliability level for resistance values from 4.99U through 
50KU and for tolerances from ±0.005% to ±1. 0%. VISHAY 
M122/1 high-performance resistors are designed for both 
the critical military systems market and for demanding in
dustrial applications. 
The same resistors are also available as a non-qualified 
product (S22-1) for customers desiring extended resis
tance range. Both the qualified and the non-qualified 
version are manufactured on the same product line 
facilities and are subjected to the same process, lot 
control, conditioning, and basic QPL testing requirements. 
The VISHAY M122/1 resistor is manufactured and pack
aged to comply with ESD requirements. 

MIL-R-55182/9 MIL-R-122 
SPECIFICATION Characteristic V Limits Characteristic A Limits 

VISHAY 
Improved Performance Testing (IPT) 
(Contact Application Engineering Dept.) 

VISHAY also provides the basic MIL resistors with specific 
conditioning to ensure improved long term stability. This 
specific conditioning could include: 

• Thermal Shock 
• Specific Burn In Cycles 
• Short Time Overload 

The guaranteed level of the tmproved Performance Test
ing (lPT) Specifications are shown below. 

VISHAY 
Improved Performance Testing (IPT) 
Limits 

Temperature Coefficient of Resistance - ±5 ppm/oC (-55°C to + t 25°C) ±2.5 ppm/oC (-55°C to + 125°C) ±2.5 ppmrC (-5S0C to +2S°C) 
Maximum TCR ±10 ppm/oC (+ 12SoC to + 17S°C) ±3.5 ppm 1°C (+ 12SoC to + IS0°C) ±2.S ppmrC (+2SoC to + 12S°C) 

±4.S ppm/oC (+ IS0°C to + 17S°C) ±2.S ppm/oC (O°C to +25°C) 
±2.S ppm/oC (+2SoC to +60"C) 

Selected TCR Tracking Not Specified Not Specified 3.0 ppmrC, Standard Spread 

Load-Life Stability (0.3W @ 12S0C) 
at 2000 hours 0.05% Maximum 8R (SOO ppm) O.OS% Maximum 8R (500 ppm) O.OOS% Maximum 8R (50 ppm) 
at 10,000 hours 0.5% Maximum 8R (SOOO ppm) 0.2% Maximum 8R (2000 ppm) 0.015% Maximum 8R (ISO ppm) 

Current Noise (Not Specified) -32dB -32dB -32dB 

High Frequency Operation 
Rise-Decay Time Not Specified Neit Specified 1.0 ns for lKQ 
Inductance (L) Not Specified Not Specified O.IIlH Maximum, 0.081lH Typical 
Capacitance (C) Not Specified Not Specified 1.0pF Maximum, 0.05pF Typical 
Reactance Not Specified ::;;10% <1% 

Voltage Coefficient O.OOOS%N (S ppmN) O.OOOI%N (1 ppmN) <O.OOOOI%N «0.1 ppmN) 

Working Voltage 300 Volts Maximum 300 Volts Maximum 300 Volts Maximum 

Thermal EMF Not Specified ,IIlVrC O.IIlVrC Maximum 
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4700 RESISTORS 4700 

A COMPANY OF 

VISHAYChips BULKMETAL® 
RESISTORS 

Microchip (V5X5) and Minichips (V15X5, V15X10) 
Resistors for Hybrid Microcircuits 

T 
Model Resistance1 Trim Tolerance Power at Max. Nominal Shelf-Life Load-Life Nominal 

Number (Ohms) Range To 10°C Working Chip Dimensions. Stability Stabili~ TCR 
Voltage Inch (mm) L x W x T (Max.t.R) (Max.t. ) 

V5X5 5 -10K 0101.2x 0.05W 22V 0.050 x 0.050 x 0.020 O°C 10 +25°C 
Ihe nominal +0.6 ppm/oC ±1.5 ppm/oC 

prevalue (1.27) x (1.27) x (0.508) 
0.005% /Yr. +2~oC IQ +600Q 

0.05% -0.6 ppmrc ±1.5 ppm/oC 
V15X5 5 -33K 0101.3x ±0.01% O.IW 54V 0.150 x 0.050 x 0.020 2000 Hrs.@ 

Ihe nominal 0.0005% /Yr. 70°C -55°C to +25°C 
prevalue (3.81) x (1.27) x (0.508) Hermetically 

Packaged 
+2.2 ppm/oC ±2.0 ppmrc 

±25°Q jg ±125°Q 
V15Xl0 33K - 80K o to 1.5x 0.15W 100V 0.150 x 0.100 x 0.020 -1.8 ppm/oC ±2.0 ppmrc 

the nominal 
prevalue (3.81) x (2.54) x (0.508) 

1. Higher resistance ranges and larger size chips available. 

Bulk Metal®Foil Precision Surface Mount Chip Resistors A~ 
- TCR: ±0.6 ppm/OC - Very High Stability V. 
_ Tolerance: to 0.01 % _ Designed to Exceed Requirements of MIL-R-55342 

VISHA Y VSM resistors offer an order-of-magnitude improvement in performance over other surface mounted chip resistors. Until now, the 
best chips available had a ±50 ppm/oC (-55°C to + 125°C) Temperature Coefficient of Resistance (TCR); the VISHAY chips, however, exhibit 
a nominal TCR of only +2.2 ppm/oC over the temperature range of -55°C to +25°C and -1.8 ppm/oC from +25°C to + 125°C. The VISHA Y 
standard TCR spread from nominal is ±2.0 ppmfOC over the full temperature range. This TCR characteristic is accomplished automatically 
without selection and regardless of the date of manufacture - even if years apart! Selected TCR tracking is available to 0.5 ppm/oC. Where 
other chip resistors are, at best, supplied only as close as ±0.1 % resistance tolerance, VISHA Y surface mounted chips have standard re
sistance tolerances to ±0.01%. 
VISHAY surface mounted preCision chip resistors exhibit performance which dramatically exceeds the requirements of MIL-R-55342. In 
Trident passivation tests, VISHA Y chips repeatedly showed no deterioration when exposed to destructive ceric ammonium nitrate solutions 
(three 15 second etChes), indicating a high order of protection and absence of "nichrome migration." 

Model Resistance Power at Max. Maximum 
Number (Ohms) 70°C Working Chip Dimensions 

Voltage Inch (mm) L x W x T 

VSM16X6 5-33K 0.10W 60V 0.160 x 0.065 x 0.035 
(4.064) x (1.651) x (0.889) 

VSM16Xli 33K-80K 0.15W 100V 0.160 x 0.110 x 0.035 
(4.064) x (2.794) x (0.889) 

VSM21Xli 5-100K 0.20W 140V 0.210 x 0.110 x 0.035 
(5.334) x (2.794) x (0.889) 

VSM21X20 5-150K 0.30W 200V 0.210 x 0.205 x 0.035 
(5.334) x (5.207) x (0.889) 

MILITARY TEMPERATURE RANGE 

-55 
+500 -50 -25 

+400 

+300 

+200 

Temperature °C 

+25 +50 +75 +100 +125 

Nominal Resistancel 
Temperature 
(RnCurve 

/ t.R +100 

(P:m) F===~~;;;'-E'~~====i 
-100 

-400 

-500"-----------------' 

(-55°C, +25°C, + 125°C are the reference temperature test points) 

Shelf-Life 
Stability 

(Max.t.R) 

0.005%/Yr. 

0.0005% /Yr. 
Hermetically 

Packaged 

Load-Life Nominal Resistance Value Vs. Tolerance 
Stabili~ TCR 

(Max.t. ) Value Tolerance 

OOQ to +25°Q 
+0.6 ppmrc ±1.5 ppmloC 

(Ohms) 
Tightest Loosest 

5(1- <IOU 0.10% 1.0% 
0.05% +25°Q to +6QoC 

2000 Hrs. -{l.6 ppmrc ±1.5 ppmrc 
@70°C 

IOU - <501l 0.05% 1.0% 

(;i:;i0Q IQ +25°Q 
+2.2 ppm/oC ±2.0 ppmloC 

50U - <loon 0.02% 1.0% 

100U - <150K 0.01% 1.0% 
±2:i°Q tg ± I 25°Q 

-1.8 ppmrc ±2.0 ppmloC 

INSTRUMENT TEMPERATURE RANGE 
Temperature °C 

+100 0 

+80 

+25 +60 

+60 

+40 

LiR 
R 0 

(ppm) .20 

·40 

·60 

·80 

~100 

Nominal Resistancel 
Temperature r---
(RnCu,ve ~ l ~ y 

-........... ~ ---~ ~=-----I--+--
/ 

~ ~ ~ ~ -------~ "=--

./ X ~"-..... I'-
~\ l'~ "'--- ....... 

+0.6 P mloC - N:mYn~f~ho;rd "" ......... 
r--Nominaf Chord-

Slope (TCR) Slope (TCR) ~ 
O°C, +25°C, +60°C are the reference temperature test points) 

Standard Spread 
±1.5ppmfOC 

Maximum Spread 
±2.5 ppml°C 
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4700 RESISTORS 

Fixed Resistors 

Precision Resistors 
High Performance Industrial & Aerospace Group 

Model Resistance Tolerance' Power Power Maximum Maximum Dimensions Shelf-Life 
Number (Ohms) Available at at Working Inch (mm) Stability 

To +70"C +1 25"C Voltage WxLxH (Max.t.R)3 

S1020,,4 1 -lOOK ±O.005% 0.6W 0.3W 300 0.115 x 0.310 x 0.336 
(I chip) >100K·250K O.4W 0.2W (2.92) x (7.S7) x (S.53) 

Dim. Tal. to.Ol 0 (0.25) 
Lead Spacing 

25 ppm 0.150 (3.81) Nom. 
after 

S104D 1 - 200K to.005% 1.0W 0.5W 350 0.160 x 0.575 x 0.413 1 year 

(2 chips) >200K - 500K 0.6W 0.3W (4.06) x (14.61) x (10.49) 
and Lead Spacing 

0.400 (10.16) Nom. 
50 ppm 

after 

S105D 1 -300K to. 005% 1.5W 0.75W 350 0.160 x 0.820 x 0.413 3 years 

(3 chips) >300K -750K O.SW O.4W (4.06) x (20.S3) x (10.49) 
Lead Spacing 

0.650 (16.51) Nom. 

S106D 0.5·400K to.005% 2.0W 1.0W 500 0.260 x 1.200 x 0.413 
(4 chips) >400K - 1M t.OW 0.5W (6.60) x (30.4S) x (t 0.49) 

Lead Spacing 
0.900 (22.S6) Nom. 

4700 

A COMPANY OF 

BULKMETAL® 
RESISTORS 

T 
Load-Life Temperature Coefficient 
Stability of Resistance 

(Max.t.R)3 (TCR) 

0.005% 
Nominal2 Standard 

2,000 hrs. 
Spread 

O.IW 
per chip 0"Cl0 +25"C 

@+70"C +0.6 ppm/"C tl.5 ppm/"C 

+25"C to +60"C 

0.015% -0.6 ppm/"C tl.5 ppml"C 

2,000 hrs. 
0.3W ·55°CtQ ±2SoC 

per chip +2.2 ppm/"C t2.0ppm/"C 
@+125"C 

+25"C to +125"C 
-1.S ppml"C ±2.0 ppml"C 

.0.05% 
10,000 hrs. 

0.3W 
per chip 

@+t25"C 

1,2,3,4 For numerical footnote information, refer to VISHAY's Short Form Catalog or contact VISHAY at the number listed below. 

Fixed Axial Leaded 
Resistors 

Value Engineered and 
Standard Stock Axial Leaded Precision Resistors 

Model Resistance Tolerance' Power at Power at . Maximum Nominal Dimensions Shelf-Life 
Number (Ohms) To +70"C +125"C Working Inch (mm) Stability 

Voltage DxL (Max.t.R)3 

VTA52 5 -750K to.t t.OW 0.5W 300 0.375 x t.OO 
(RBR52) 25 - 750K to.ot (9.53) x (25.4) 

VTA53 5 - 500K to.l 0.66W 0.33W 300 0.375 x 0.750 
(RBR53) 25 - 500K to.Ot (9.53) x (19.05) 

VTA54 5 - 500K to.t 0.5W 0.25W 300 0.260 x 0.750 
(RBR54) 25 - 500K to.Ol (6.S0) x (t9.05) 

VTA55 5 - 250K to.t 0.3W 0.15W 300 0.2S0 x 0.500 
(RBR55) 25 - 250K to.Ol (S.SO) x (t2.70) 

25 ppm 

VTA56 5 - 250K to.t 0.25W 0.t25W 300 0.2S0 x 0.35S after 

(RBR56) 25 - 250K to.Ot (S.SO) x (9.04) t year 

VMTA55 5 - 30K to.t 0.2W O.tW 200 0.t20 x 0.270 
(RNC55) 50 - 30K ±O.Ot (3.05) x (S.SS) 

VMTBSO 5 - 60K to.t 0.25W 0.t25W 250 O.tSO x 0.375 
(RNCSO) 50 - SOK to.Ot (4.0S) x (9.53) 

VSAtOO 5 -t50K ±O.t 0.6W O.3W 300 L: 0.305 (7.75)max. 
50 - 150K to.Ot T: 0.102 (2.59)max. 

H: 0.2S0 (S.SO)max. 

Load-Life 
Stability 

(Max.t.R)3 

0.05% 
2,000 hrs. 
@+t25"C 

1, 3 For numerical foolnole information, refer to VIS HAY's Short Form Calalog or contact VISHAY al the number listed below. 

Temperature Coefficient 
of Resistance (TCR) 

Limits 

O"Cto +SO"C 
t4 ppml"C 

-~~"Q lQ ±t25"Q 
tS ppml"C 
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4700 RESISTORS 

Ultra Precision 
Low TCR Resistors 

VHP-100, the New Improved VISHA Y Resistor 
with Self-Correcting Resistance versus 
Temperature Performance 

• Essentially Zero TCR 

• No Humidity Effect 

• Lowest Thermal EMF 
in the Industry 

• Excellent Stability 

• Essentially Non-Inductive 
Performance 

VISHA Y has achieved an essentially 
zero temperature coefficient resistor. 
By combining equal and opposite 
temperature effects, resistance 
changes due to temperature are kept 
to a minimum, to the extent that the 
resistance deviation of the Model 
VHP100 resistor remains within a 
60 ppm window over the military 
temperature range from -55°C to 
+125°C. 

Specifications 
TCR VHp·l00 

VHp·l0l 

Resistance Range 

Tolerance at +25°C1 

Power 
at +70°C 
at +125°C 

Load·Life Stability2 
(For 2000 hours) 

Shelf·Life Stability3 

Thermal EMF 
Due to temperature difference bt. leads 
Due to self·heating under 0.1 watts 

High·Frequency Operation 
Rise/Decay Time 
Inductance (L) 
Capacitance (C) 

Maximum Working Voltage 

Voltage Coefficient 

Current Noise 

Hermeticity 

Nominal Dimensions - Inch (mm) 
Width 
Length 
Height 
Lead Spacing 

4700 

'A COMPANY OF 

BULKMETAL® 
RESISTORS 

T 

<0.6 ppm/oC (-55°C to +125°C) 
<0.3 ppm/oC (+15°C to +45°C) 

lOOn to 150Kn 

±0.005% to ±1.0% 

0.3 walts 
0.15 walts 

0.3W @ + 70'C; 0.015% (150 ppm) Max l1R 
0.15W @ + 125'C; 0.015% (150 ppm) Max l1R 

0.0005% (5 ppm) Max l1R after 1 yr.; 
0.0010% (10 ppm) Max l1R after 3 yrs. 

0.05I-tVi°C 
Ot021lV 

1 .0 ns for 1 Kn 
0.1 IlH Max.; 0.08 ~H typical 
1.0 pF Max.; 0.5 p typical 

300V 

<0.1 ppmN (non-measurable) 

<0.025IlV (RMS)/volt (-32dB) 

10-7 atmospheric cc/second Max 

0.185±0.020 (4.70±O.51) 
0.435 ±0.020 (11.05 ±0.51) 
0.430 ±0.020 (10.92 ±0.51)4 
0.150 (3.81) nominal 

1 ,3 Refer to VISHA V's Short Form catalog or contact VISHAY at the number listed below. 

.:ill 
R 

E 
Q. 
Q. 

Z 
0 

~ 
:> 
W 
0 

+500 

+400 

+300 

+200 

+100 

0 

-100 

-200 

-300 

-400 

-500 
-55 

2 Load-life stability is considerably improved by reduGing the temperature, power, or by "burn-in." 
4 0.375H (9.53) available on special order. 

MILITARY TEMPERATURE RANGE 

o +25 

MILITARY RNC90Y 
+5ppm/oC 

! Nominal VHP1 00 Resistance 
Temperature Curve 
(TCR = "0" ppml"C) 

-~ 

MILITARY RNC90Y 
-5ppml"C 

+60 

Temperature Curve 
(TCR = -1.8 ppml"C; 

+25"C to + 125"C) 

TEMPERATURE °c 

E 
Q. 
Q. 

Z o 

.:ill 
R 

INSTRUMENT TEMPERATURE RANGE 

Nominal VHP1 00 Resistance 
Temperature Curve 
(TCR = "0" ppmi"C) 

~ 0i-----~~------~~--~==~~~ 

:> 
w 0-20 

-40 

o +10 

-Nominal S102C ----; 
Resistance Temperature Curve 

(TCR = -0.6 ppml"C; +25"C to +60"C) 

+20 +30 +40 +50 

TEMPERATURE °C 

+60 
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4700 RESISTORS 

Power Resistors and Plates 

4700 

A COMPANY OF 

BULKMETAL® 
RESISTORS 

Precision Power and Current Sensing Resistors T 
VISHAY Resistance Resistance TCR Load Shelf Power Current Inductance Capacitance Maximum 
Model Range Tolerance! Life Life Noise Dimensions (mm) 

Stability3 Stability3 WxLxH 
-----f------- -----

VHP3 O.lllto To 0.01% ±5 ppm/oC 0.05% 0.0005% 10 watts on <0.025 ~V 0.1 ~HMax 1.0 pF Max 1.000 x 1.530 x 0.335 
80K (50 to 80K) max R (5 ppm) heat sink (RMS)Nolt 0.08 ~H typical 0.5 pF typical (25.4) x (38.86) x (8.51) 

under full Max R/yr at +25°C (std. TO-3 case) 
rated power 

VHP4 0.05 to ±5 ppmFC at +25°C 1.000 x 1.530 x 0.375 
500 (!O to 500) (25.4) x (38.86) x (9.53) 

VPR5 1 to To 0.01% ±5ppm/oC - 0.0025% 5 watts - <0.08 ~H - 0.450 x 0.630 x 0.315 
lOOK (10 & above) (25 ppm) (11.43) x (16.00) x (8.00) 

and Max R/yr 
VPR7 ±10 ppmoC 7 watts 0.450 x 1.030 x 0.315 

(below 10) (11.43) x (26.16) x (8.00) 

1, 3 For numerical footnote information, refer to VISHAY's Short Form Catalog or contact VIS HAY at the number listed below. 

Precision Power Plate Resistors for Current Sensing & Power Surge Applications 

Model Resistance Tolerance! Power Nominal Plate Shelf-Life Load-Lile Resistance Nominal 
Number (Ohms) To at +25°C Dimensions StabilitylYr. StabilitylYr. Element Area TCR2 

Inch (mm) W x L x H (Max.!.R)3 (Max. !.R)3 Sq, tn. 

V3PR-300589 10-5K ±0.005% 3Win air; 1.000 x 1.000 x 0.025 0.98 ±2 ppmFC 
10Won (25.4) x (25.4) x (0.635) 

heat sink 

V3PR-300586 0.25 ±15% 
(2 R's) 25W' 1.600 x 1.700 x 0.025 0.98 

(40.64) x (43.18) x (0.635) 
V3PR-300338 0.5 ±O.S% 25 ppm 0.03% 

after 1 year 2,000 hrs. 
V3PR-300571 1.0 ±0.25% 20W' 1.750 x 1.120 x 0.025 @+125°C 0.658 ±10 ppmrC 

(44.45) x (28.45) x (0.635) 

V3PR-300572 2.0 ±0.25% 20W' 1.750 x 1.120 x 0.025 0.658 
(44.45) x (28.45) x (0.635) 

V3PR-300610 2.0 ±15% >100W' 4.000 x 5.000 x 0.025 11.20 
(4 R'S)7 (tOt .6) x (127.0) x (0.635) 

'Power is 10 W/sq. in. when a heat sink, which keeps the foil temperature below 100°C, is used. 
1, 2, 3, 7 For numerical footnote information, refer to VIS HAY's Short Form Catalog or contact VISHAY at the number listed below. 

Molded Precision Power and Current Sensing Resistors 

Model Resistance Tolerance! Power Maximum Nominal Shelf-Life Load-Life Nominal Standard 
Number (Ohms) To at 25°C Working Dimensions Stability/Yr. Stability/Yr. TCR2 Spread 

Voltage Inch (mm) W x L x H (Max. !.R)3 (Max, !.R)3 

VFP-3 0.10 - 80K ±O.O1% 3Winair; 350V 0.276 x 1.575 x 0.787 0.0025% 0.05% O°Cto 25°C 
tightest 10Won (7.0) x (40.0) x (20.0) R/year Maximum R +0.6 ppmFC ±1.5 ppm/oC 

heat sink under full rated 
to power of 3 watts +25°C to +60°C 

VFP-4 0.05- 500 @+25°C -{J.6 ppm/oC ;1:1.5 ppm/oC 
±5.0% 
loosest -55°C to +25°C 

+2.2 ppmFC ±2.0 ppmFC 

+25°C to +125°C 
-1.8 ppm/oC ±2.0ppmrC 

1, 2, 3 For numerical footnote information, refer to VISHAY's Short Form Catalog or contact VISHAY at the number listed below. 
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4700 RESISTORS 

Resistor Networks 

4700 

A COMPANY OF 

BULKMETAL® 
RESISTORS 

Precision, Hermetically-Sealed, 
Miniature TOs, DIPs and Other Packages 

T 
Product Capabilities 
• Ratio tolerance to 0.0025% 

• TCR tracking to 0.5 ppml"C combined with absolute TCR of 
1.0 ppm/DC - virtually not affected by temperature gradients 

• Ratio stability under load-life conditions better than 10 ppm 

• Rise time to 1 nanosecond,no ringing 

• Noise better than -32dB 

• Hermetically sealed 

The Precision Resistor Network Division of VISHAY manufactures 
products that add a new dimension of performance to Bulk Metal® 
Foil technology. 

Smaller package sizes, tighter resistance matches, closer tracking 
and high stability are all achieved when foil chip resistors are 
bonded into a ceramic DIP or metal enclosure and hermetically 
sealed. 

Model Type Max Quantity of Max R Value Each Tolerance Ratio Max. Dimensions 
Number Package V5 x5 V5x 5 Between Resistors Excluding leads TCR 

(VI5x5) (VI5x5) @+25°C Inch (mm) (Ref. @+25°C) 
Resistors Resistors To H x D - pin circle 

1401 3 pin TO·18 2 10K N/A 0.200 x 0.230 - 0.100 
(1) (30K) (5.08) x (5.84) - (2.54) 

1403 4 pin TO·18 5 HlK 0.0025% 0.200 x 0.230 - 0.100 
(1) (30K) (5.08) x (5.84) . (2.54) 

1413 8 pin T0-5 9 10K 0.0025% 0.200 x 0.370 - 0.200 
(3) (30K) (5.08) x (9040) - (5.08) 

1417 8 pin To.5 12 10K 0.0025% 0.200 x 0.370 . 0.230 0° to +60°C -55°C to + 125°C 
(3) (30K) (5.08) x (9040) • (5.84) 

Nominal 
1419 10 pin TO-5 12 10K 0.0025% 0.200 x 0.370 . 0.230 ±0.6 ppm/oC +2.2 ppm/oC 

(3) (30K) (5.08) x (9040) - (5.84) (-55°C to +25°C) 
-1.8 ppm/oC 

1421 12 pin TO·8 49 10K 0.0025% 0.150 x 0.610·00400' (+25°C to +125°C) 
(16) (30K) (3.81) x (15049) • (10.16), 

Standard Spread 
1422 16 pin TO·8 49 10K 0.0025% 0.200 x 0.610 - 0.375' il.5 ppm/oC ±2.0 ppm/oC 

(16) (30K) (5.08) x (15.49) - (9.53)' 
Maximum Spread 

H x L x W - Lllad Sl!i!cing ±2.5 ppm/oC ±2.3 ppmf'C 
1442 8 pin DIP 12 10K 0.0025% 0.200'" x 0.540 x 0.310·0.300 

(4) (30K) (5.08) x (13.72) x (7.87) - (7.62) Tracking Available To 
iO.5 ppmf'C iO.5 ppm/oC 

1445 14 pin DIP 30 10K 0.0025% 0.200'" x 0.785 x 0.310· 0.300 
(10) (30K) (5.08) x (19.94) x (7.87) - (7.62) 

1446 16 pin DIP 36 10K 0.0025% 0.200'" x 0.810 x 0.310·0.300 
(12) (30K) (5.08) x (20.57) x (7.87) . (7.62) , 

1457 18 pin DIP 80 10K 0.0025% 0.200'" x 1.020 x 0.510 - 0.300 
(25) (30K) (5.08) x (25.91) x (12.95) - (7.62) 

1460 20 pin 221 10K 0.0025% 0.230'" x 1.020 x 0.910 . 0.900 
1" x 1" (73) (30K) (5.84) x (25.91) x (23.11)· (22.86) 
Plug·in 

1476 30 pin 225 10K 0.0025% 0.125 x 1.148 x 0.960 - 0.05" 
1" xl" (75) (30K) (3.18) x (29.16) x (24.38) - (1.27)" 

Flat Pack 

1485 16 pin 12 10K 0.0025% 0.090 x 0.295 x 0.360 - 0.050 
Leadless Chip (4) (30K) (2.29) x (7.49) x (9.14) . (1.27) 

Carrier 

'" pin square •• axiall~ad pin spacing , •• height from standofi 

VISHA Y's Precision Resistor Network products are based on fabrication from a standing inventory of packages and resistor chips. 
This permits quick delivery of prototypes since there are no masks to design or trial processings to be made. Further, it allows 
any combination of values, tolerances and circuits. There are normally no engineering or setup charges, and no minimum 
quantities are required. Delivery can be in as few as five days. 

The sequence of fabrication includes selection of chips, die attachment, wirebonding, value trimming, and hermetic sealing. The 
finished product provides the stability associated with foil resistors in a hermetically sealed miniature package. 

63 Lincoln Hwy •• Malvern, PA 19355 • (215) 644-1300 • FAX (215) 296-0657 • Sales FAX (215) 640-9081 • TWX 510-668-8944 
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4700 RESISTORS 

V1StreV 
Bulk Metal RResistors 

of VISHAV Intertechnology, Inc. 

Precision, Hermetically-Sealed 

Miniature Resistor Networks 

Prototypes In 10 Working Days 
No N.R.E., Setup or Front End Design Costs 

Ratio tolerance to 0.005% 

Resistance Range: 50 to 30K and beyond 

TCA: ±5 ppm/DC (-55°C to + 125°C, ref +25°C) 

TCR tracking: to 0.5 ppm;oC 

Ratio stability under load-life conditions < 0.01 % 

Rise time to 1 nanosecond, no ringing 

Noise less than -32dB 

To place your prototype order, contact applications engineering at (215) 644-1300. 
Tighter specifications* are available, see Catalog VPN2500. 

"Longer delivery for prototypes may be required. 

Using an inventory of DIPs, SIPs, LGGs, TOs and flatpack packages, coupled with a comprehensive inventory of 
wire-bondable chips in Bulk Metal@Foil and Thin Film, we can help you design your network, manufacture and 
ship it within 10 working days of design finalization! Should your application call for thick film, these prototype 
networks will allow you to test your design easily and efficiently in its early stages. 

Technologies: Bulk Metal® Foil, Thin Film 

Packages: DIPs, SIPs, LCCs, TOs, Flatpacks 

63 Lincoln Hwy •• Malvern, PA 19355 • (215) 644-1300 • FAX (215) 296-0657 • Sales FAX (215) 640-9081 • TWX 510-668-8944 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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4700 RESISTORS 4700 
A COMPANY OF 

R/2R Ladder Combined 
'Technology Networks 

BULKMETAL® 
RESISTORS 

T Gives a specified performance at lowest possible price. 

• Networks in thick, thin, and foil 
technologies. 

• Networks in SIP, DIP, and 
hermetic packages. 

• 1/2 LSB accuracy from 5 to 
15 bits. 
1 LSB accuracy - 16 bits. 

• Temperature compensated. 

• R = 1 K, 10K or 100K. 

When resistors are grouped in an 
array, with access to various bit 
switches, their electrical schematic 
appears to look like a ladder -
hence, the name "ladder 
networks". 

Dimensions 
5 BITS, Thick Film, Part Numbers 314945 - 314947 

Part No. 

VISHAY 
Date Code Part B 

Pin #1 
Indicator 

1 2 3 4 5 6 7 

Dimensions 

A 0.350 Max. 

B 0.100 Max. 

C 0.716 Max. 

Leads 0.020 x 0.010 x 0.120 
Min length on 
0.100 centers 

PIN #1 is output 
PIN #2 is MSB 

c Dimensions are in inches. 

6 - 11 BITS, Thick FilmlThin Film, Part Numbers 314948 - 314965 
Include the appropriate Thick and Thin Film parts. 

Date Code 

Pin #1 
Indicator 

Part No. Part No. Date Code 

Dimensions are in inches. 

Dimensions 

Bits D E 

6 0.316 1.116 

7 0.416 1.216 

8 0.516 1.316 

9 0.616 1.416 

10 0.716 1.516 

11 0.816 1.616 

PIN #1 is output 
PIN #2 is MSB 

12 -16 BITS, Thick Film/Bulk Metal®foil, Part Numbers 314966 - 314970 and 
316030 - 316034 Include the appropriate Thick Film and Foil parts. 

1---,·oOOM""·--~1 f:1] T Part No. Dale Code 

0.300 0M·50.,O. I ~ 0000 VISHAY 

I 01210 Part A 

- -l.1=-===:::::'J 
PIN #1 Indicator 

Part No. Date Code 

Pin Connection 

Bits Bto Pin#ofA 

12 9 

13 10 

14 11 

15 12 

~~~ol 11 ~ ~ ~ ~ ~ ~ ~ ~01~:000 
I, 2 3 4 5 6 7 8 9~ ..... ;'.E><1em.' 

16 13 

PIN #1 is output 
PIN #2 is MSB 

1.758 
Dimensions are in inches. 

Part Numbers, Minimum Quantity, Price 
R=lK R=10K R=l00K Package Tolal Total TCR Track 

Ladder Min VISHAY VISHAY VISHAY Slyle& Pins Lenglht Lenglht Technology ppm/oC ppm/oC 
# Bits Qty PIN PIN PIN # Pins A A&B A (In Line) 0°10 60°C DoC 10 60°C 

5 250 314945 314946 314947 - 7 - 0.716 Thick Film 100 20 

6 100 314948 314954 314960 Slp·3 10 0.316 1.116 Thick FilmiThin Film 25 5 

7 100 314949 314955 314961 Slp·4 11 0.416 1.216 Thick FilmiThin Film 25 5 

8 100 314950 314956 314962 Slp·5 12 0.516 1.316 Thick FilmiThin Film 10 2 

9 50 314951 314957 314963 Slp·6 13 0.616 1.416 Thick FilmiThin Film 10 2 

10 25 314952 314958 314964 Slp·7 14 0.716 1.516 Thick FilmiThin Film 10 2 

11 25 314953 314959 314965 Slp·8 15 0.816 1.616 Thick FilmiThin Film 10 2 

12 1 314966 316030 N/A Dlp·18 25 1.00 1.758 Thick Film/Bulk Metal<!lf:oil 5 1 

13 1 314967 316031 N/A Dlp·18 25 1.00 1.158 Thick Film/Bulk Metal<!lf:oil 5 1 

14 1 314968 316032 N/A Dlp·18 25 1.00 1.758 Thick Film/Bulk Metal<!f:oil 5 1 

15 1 314969 316033 N/A Dlp·18 25 1.00 1.758 Thick Film/Bulk Metal<!lf:oil 5 1 

16 1 314970 316034 N/A Dlp·18 25 1.00 1.758 Thick Film/Bulk Metal<!lf:oil 5 1 

• Divide by 2 to get the 100 piece price N/A: not available t Length: dimensions are in inches 

VISHAY BULK METAL~ESISTORS _ 63 Lincoln Highway _ Malvern, PA 19355 
Phone (215) 644·1300 _ Fax (215) 296·0657 _ Sales Fax (215) 640-9081 _ TWX 510·668-8944 

A·2008 For manufacturers' sales offices, see yellow pages EEM 1991 
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4700 RESISTORS 4700 

Precision Current Sensors VISHAY 
Tight To/~rance - Low TCR 

Axial Leaded Current Sensors 

Radial Leaded Current Sensors 

Axial/Radial Leaded Current Sensors 

Precision Current Sensors are not normally considered high current devices. For high 
current and power devices, refer to EEM section 2900, Precision Current Shunts. 
VISHAY Electronic Components Group. 

From the various VISHAY Electronic Components Group's facilities around the world, 
comes a range of products based on resistive foil, wire, thin film and thick film 
technologies. Precision current sensors from 0.005 Q to "K" range values are available 
in a variety of four terminal configurations. Tolerances of ±0.001 % are available, 
depending upon the device and resistance values. TCR as low as ±1 ppm/DC is 
available over limited temperature ranges. 

Both thin film and thick film technologies are available in chip form with sub-ohmic values 
and four terminal wrap-around terminations. 

FAX your requirements to (619) 690-2632, 
or call our Shunt Coordinator at (619) 690-1432 for assistance. 

VISHAY INTERTECHNOLOGY, INC .• 63 Lincoln Highway. Malvern, PA 19355 
Phone (215) 644-1300 • Fax (215) 296-0657 • Sales Fax (215) 640-9081 • TWX 510-668-8944 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2009 



4700 RESISTORS 

W 0 R L D PRO Due T S 

SANKEN ELECTRIC METAL OXIDE VARISTORS-SNR SERIES 
ELECTRIC CHARACTERISTICS-ASIAN STANDARD (Featuring Sanken's New Super "S" Series) 

Rated Peak Maximum 
Rated Voltage Varistor Single Pulse Rated Single Pulse Clamping Voltage Typical 

Part Actual Disc. Dia. Voltage Transient Current @ Test Current Capacitance 
Number Part Size AC Volts DC @tmADC 8/20~s 

Transient Energy (Joules) 
8/201lS @IKHZ 

(SNR) Marking (mm) (RMS) (Volts) (Volts) (Al1)ps) 8/20~s 10/1oo0~s 2ms (Volts) (Amps) (picofards) 

8ROMD05 8ROM 5 50 O.OS 0.2 0.2 22 1 2000 
8ROMD07 8ROM 7 4.0 5.5 8(6-11) 125 0.1 0.4 0.4 20 2.5 5000 
8ROMD10 8ROM 10 250 0.2 0.8 .0.8 20 5 9500 
12OMDOS 120M 5 50 0.07 0.3 0.3 32 1 1500 
120MD07 120M 7 6.0 8.0 12(9-16) 125 0.15 0.6 0.6 30 2.5 3500 
120MD10 120M 10 250 0.25 1.2 1.2 30 5 7000 
180lDOS 180l 5 100 0.15 0.3 0.3 42 1 1000 
180L007 180l 7 11 14 18(15-21) 250 0.4 0.8 0.8 38 2.5 2300 
180lDl0 180l 10 500 0.8 1.5 1.5 38 5 5500 
180L014 180l 14 1000 1.6 3.5 3.5 38 10 9500 
220KD05 220K 5 100 0.2 0.4 0.4 48 1 950 
220KD07 220K 7 14 18 22(20-24) 250 0.5 0.9 0.9 43 2.5 2000 
220KD10 220K 10 500 1 2 2 43 5 4500 
220KD14 220K 14 1000 2 4 4 43 10 8000 
270KDOS 270K 5 100 0.25 0.5 0.5 60 1 930 
270K007 270K 7 17 22 27(24-30) 250 0.65 1 1 53 2.5 1800 
270KD10 270K 10 500 1.3 2.5 2.5 53 5 3500 
270KD14 270K 14 1000 2.7 5 5 53 10 6700 
33OKDOS 330K 5 100 0.3 0.6 0.6 73 1 800 
330KD07 330K 7 20 27 33(30-36) 250 0.8 1.2 1.2 65 2.5 1500 
330KD10 330K 10 500 1.6 3- 3 65 5 3000 
330KD14 330K 14 1000 3.4 6 6 65 10 5800 
390KDOS 390K 5 100 0.3 0.8 0.8 86 1 600 
390KD07 390K 7 25 31 39(35-43) , 250 0.95 1.5 1.5 77 2.5 1300 
390KD10 390K 10 500 1.9 3.5 3.5 77 5 2500 
39OKD14 390K 14 1000 3.8 7.2 7 ' 77 10 5000 
470KDOS 470K 5 100 0.4 1 1 104 1 450 
47OKD07 470K 7 30 38 47(42-52) 250 1.1 1.8 1.8 93 2.5 1100 
470KD10 470K 10 500 2.3 4.5 4.5 93 5 2200 
47OKD14 470K 14 1000 4.5 8.8 8.5 93 10 4000 
560KD05 560K 5 100 0.45 1 1 123 1 350 
560KD07 560K 7 35 45 56(50-62) 250 1.25 2.3 2.2 110 2.5 950 
560KD10 560K 10 500 2.8 5.5 5.5 110 5 1900 
560KD14 560K 14 1000 5.5 10 10 110 10 3800 
680KD05 680K 5 100 0.6 1.2 1.2 150 1 320 
680KD07 680K 7 . 40 56 68(61-75) 250 1.6 3 2.5 135 2.5 850 
68OKD10 680K 10 500 3.5 6.5 6.5 135 5 1600 
680KD14 680K 14 1000 6.9 13 12 135 10 3400 
82OKDOS 820K 5 400 1.9 1.7 1.7 143 5 150 
820KD07 820K 7 50 66 82(74-90) 1200 6.8 4 3.5 135 10 400 
820KD10 820K 10 2500 15 8 8 135 25 800 
820KD14 820K 14 4500 27 15 14 135 50 1600 
101KDOS 101K 5 400 2.3 2 2 172 5 130 
101KD07 101K 7 60 85 100(90-110) 1200 8.4 5 4 165 10 320 
101KD10 101K 10 2500 20 10 10 165 25 700 
101KD14 101K 14 4500 30 20 18 165 50 1400 
121KD05 121K 5 400 2.8 2.5 2.5 210 5 110 
121KD07 121K 7 75 102 120(108-132) 1200 10 6 5 200 10 280 
121KD10 121K 10 2500 24 12 12 200 25 550 
121KD14 121K 14 4500 38 22 20 200 50 1200 
151KD05 151K 5 400 3.5 3 3 260 5 95 
151KD07 151K 7 95 127 150(135-165) 1200 12 8 6 250 10 230 
151KD10 151K 10 2500 26 15 16 250 25 470 
151KD14 151K 14 4500 45 30 25 250 50 950 
201KDOS 201K 5 400 4.2 4 4 355 5 70 
201KD07 201K 7 130 175 205(184 - 225) 1200 15 11 10 340 10 170 
201KD10 20.1K 10 2500 32 20 20 340 25 350 
201KD14 201K 14 4500 55 38 35 340 50 700 

'201KD20(S) 201K(S) 20 130 175 205(184-225) 6500 80 70 70 340 100 1500 
'S201K2O(S) S20120(S) 17 9000 120 100 100 340 100 1250 
221KD05 221K 5 400 4.6 4.5 4.5 375 5 60 
221KD07 221K 7 1200 16 12 10 360 10 150 
221KD10 221K 10 140 185 220(198 - 242) 2500 36 22 23 360 25 310 
221KD14 221K 14 4500 60 42 40 360 50 650 

'221 KD20(S! 221K(S) 20 6500 90 75 75 360 100 1300 
'S221K20IS 52212O(S) 17 9000 135 110 110 360 100 1150 
241KDOS 241K 5 400 5 5 5 415 5 60 
241KD07 241K 7 1200 , 17 13 10 395 10 140 
241KD10 241K 10 150 200 240(216 - 264) 2500 40 25 25 395 25 290 
241KD14 241K 14 4500 65 45 40 395 50 600 

'241KD20(S) 241 KbSk 20 6500 95 80 80 395 100 1200 
'S241KD20IS) S2412 I ) 17 9000 150 120 120 395 100 1050 

Note: Power dissipation not to exceed 0.1. 0.25. 0.4. 0.6. 1.0 watts for sjzes 5, 7, 10, 14, 17 and 20, respectively. '(S)=IOmm±0.8mm or 0.39' ±0.03I' leadspacing (W, dimension). 

we! WORLD PRODUCTS INC. 
19654 8TH ST, EAST, SONOMA, CA 95476 PHONE (707) 996-5201 FAX (707) 996-3380 
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4700 RESISTORS 4700 

W 0 R LOP ROD U C T S 
I 

SANKEN ELECTRIC METAL OXIDE VARISTORS-SNR SERIES 
ELECTRIC CHARACTERISTICS·ASIAN STANDARD (Featuring Sanken's New Super "S" Series) 

Rated Peak Maximum 
Rated Voltage Varistor Single Pulse 

Rated Single Pulse Clamping Voltage Typical 
Part Actual Disc. Dia. Voltage Transient Current 

Transient Energy (Joules) @ Test Current Capacitance 
Number Part Size AC Volts DC @lmADC 8/20llS 8/20llS @lKHZ 
(SNR) Marking (mm) (RMS) (Volts) (Volts) (Amps) 8/20llS 10/1000llS 2ms (Volts) (Amps) (Picofards) 

271KD05 271K 5 400 6 6 6 475 5 55 
271KD07 271K 7 1200 19 15 12 455 10 120 
271KD10 271K 10 175 225 270(247 - 303) 2500 43 30 30 455 25 270 
271KD14 271K 14 4500 68 55 50 455 50 540 

*271 KD20(S) 271K(S) 20 6500 110 90 90 455 100 1100 
*S271K20(S) S2712O(S) 17 9000 165 135 135 455 100 950 
331KD05 331K 5 400 7.5 7.5 7.5 570 5 55 
331KD07 331K 7 1200 23 16 15 540 10 110 
331KD10 331K 10 210 270 330(297 - 363) 2500 45 35 35 540 25 270 
331KD14 331K 14 4500 75 60 60 540 50 500 

*331KD20(S) 331K(S) 20 6500 132 110 110 540 100 1000 
*S331K20(S) S33120(S) 17 9000 195 160 160 540 100 800 
361KDOS 361K 5 400 7.5 7.5 7.5 620 5 50 
361KD07 351K 7 1200 25 20 15 595 10 100 
361KD10 361K 10 230 300 360(324 - 396) 2500 50 35 35 595 25 250 
362KD14 361K 14 4500 85 70 65 595 50 450 

*361 KD20(S) 361K(S) 20 6500 140 120 120 595 100 950 
*S361K20(S) S36120(S) 17 9000 215 180 180 595 100 740 
391KD05 391K 5 400 8 8 8 675 5 50 
391KD07 391K 7 1200 26 21 17 650 10 90 
391KD10 391K 10 250 330 390(351-429) 2500 55 40 40 650 25 190 
391KD14 391K 14 4500 92 72 70 650 50 360 

*391KD20(S) 391K(S) 20 6500 140 130 130 650 100 770 
*S391KD20(S) S3912O(S) 17 9000 225 195 195 650 100 680 
431KD05 431K 5 400 9 9 9 745 5 45 
431KD07 431K 7 1200 29 23 20 710 10 85 
431KD10 431K 10 275 370 430(387 - 473) 2500 60 45 45 710 25 180 
431KD14 431K 14 4500 100 75 75 710 50 350 

'*431KD20(S) 431K(S) 20 6500 150 140 140 710 100 700 
*S431K20(S) 84312O(S) 17 9000 240 215 215 710 100 620 
471KD05 471K 5 400 10 10 10 810 5 40 
471KD07 471K 7 1200 32 25 20 775 10 80 
471KD10 471K 10 300 405 470(423 - 517) 2500 65 45 45 775 25 170 
471KD14 471K 14 4500 110 80 80 775 50 320 

* 471 K020(S) 471K(S) 20 6500 160 150 150 775 100 650 
*8471K20(S) 847120(S) 17 9000 255 250 250 775 100 580 
561KD10 561K 10 2500 69 45 45 910 25 170 
561K014 561K 14 350 460 560(504 - 616) 4500 140 85 85 910 50 280 

*561 KD20(S) 561~S~ 20 6500 215 150 150 910 100 620 
*S561K20(S) S561 () 17 9000 315 250 250 910 100 500 
621KD10 621K 10 2500 80 45 45 1025 25 150 
621KD14 621K 14 385 505 620(558 - 682) 4500 150 85 85 1025 50 250 

*621 KD2O(SI 621KbS~ 20 6500 230 150 150 1025 100 570 
*S621K20(S 86212 ( ) 17 9000 350 250 250 1025 100 450 
681KD10 681K 10 2500 85 45 45 1120 25 120 
681K014 681K 14 420 560 680(612- 748) 4500 150 90 90 1120 50 230 

*681KD2°lSI 681~S~ 20 6500 230 160 160 1120 100 470 
*S681K20 S 8681 () 17 9000 375 270 270 1120 100 420 

751K010 751K 10 2500 100 50 50 1240 25 120 
751K014 751K 14 460 615 750(675 - 825) 4500 175 100 100 1240 50 220 

*751 K020ISI 751KbS~ 20 6500 270 175 175 1240 100 480 
*S751K20 S S7512 ( ) 17 9000 390 300 300 1240 100 380 
781K010 781K 10 2500 105 50 50 1290 25 110 
781KD14 781K 14 485 640 780(702 - 858) 4500 185 108 lOS 1290 50 210 

*781 KD20ISI 781~S~ 20 6500 285 185 180 1290 100 470 
*S781K20 S S781 () 17 9000 410 310 310 1290 100 370 

821Kl0 821K 10 
510 

2500 110 55 55 1355 25 100 
821KD14 821K 14 675 820(738 - 902) 4500 185 110 110 1355 50 200 

* 821 KD20ISI 821~S~ 20 6500 280 190 190 1355 100 410 
*S821K20 S S821 () 17 9000 430 325 325 1355 100 350 

911KD10 911K 10 2500 125 63 60 1500 25 95 
911KD14 911K 14 550 745 910(819 -1001) 4500 215 125 120 1500 50 190 

*911KD2°ISI 911~S~ 20 6500 335 220 215 1500 100 420 
*S911K20 S 8911 () 17 9000 455 360 360 1500 100 320 
1 02KDl 0 102K 10 2500 135 68 65 1650 25 .90 
102KD14 l02K 14 625 825 1000(900 - 1100) 4500 240 ·136 130 1650 50 180 

*102KD2O(SI . 102KbS~ 20 6500 360 235 230 1650 100 380 
*S102K20(S 81022 ( ) 17 9000 495 400 400 1650 100 290 
112KD10 . 112K 10 2500 155 75 70 1815 25 85 
112KD14 112K 14 680 .895 1100(990 -121 0) 4500 262 152 140 1815 

15£ 
170 

*112K02O(SI 112KbS~ 20 6500 405 259 250 1815 360 
*Sl12K2O(S S1122 ( ) 17 9000 540 440 440 1815 100 270 

Note: Power dissipation not to exceed 0.1,0.25,0.4,0.6, '1.0 watts for sizes 5,7,10,14,17 and 20, respectively. *(S)=10mm±0.8mm or 0.39"±0.031' leadspacing (JI, dimension). 

INII! WORLD PRODUCTS INC. 
19654 8TH ST. EAST, SONOMA, CA 95476 PHONE (707) 996-5201 FAX (707) 996-3380 
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COPVRIGHT C1991, BOURNS, INC. 6191 
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rmTiil selection 
l!lJlW guide 

t A rheostat is a two-terminal variable resistor. When both ends 01 the resistance element and the slider contact (three terminals) are used, it's called a potentiometer. 
By trad~ion, nevertheless, power variable resistors are olten referred to as rheostats, no matter how used. 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2013 
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A·2014 

polenliomelers/lrimmers-4750 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

Power Rheostat 

Type MP06 12.5 watt 

Diameter 7/8" ... Depth behind panel 11/16" .. , Shaft 1/8" 
diameter ... Rotation 300°, ±5°. Mounts on panels up to 11 
8" by means of 1/4"-32 bushing and hex nut ... Non-turn 
lugs require 1/8" hole 1/4" below center of shaft (Type "A" 
shaft). Weight: 0.037 lb., 17 Gms. 

Resistance Values 
Total Max. ACfero:. 
Ohms Am s 

1.0 3. 
2.0 2.50 42 

3.0 2.04 44 
5.0 1.58 40 
6.0 1. 4 48 
8.0 1.25 51 
10.0 1.12 51 
1 .1 1 
25.0 0.71 73 
35.0 0.60 75 
50.0 0.50 86 
75.0 0.41 103 
100.0 0.35 108 
125.0 0.32 128 
150.0 0.29 128 
175.0 0.27 148 
200.0 0.25 130 
250.0 0.22 166 
350.0 0.19 185 
SOO.O 0.16 215 
750.0 0.13 255 
1000.0 0.11 260 
1 1 1 
2500:0 0.071 321 
3500.0 0.080 378 
5000.0 0.050 430 

Diameter 3 5/32" ... Depth behind panel 1 112" '" Shaft 
1/4" diameter ... Rotation 300°, ±5° ... Mounts on panels up 
to 1/4" by means of 3/8"-32 bushing and hex nut ... Non
turn lugs require a 3/16" hole 1/2" below center of shaft 
(Type "A" shaft). Weight: 0.594Ibs., 268 Gms. 

Resistance Values 
Total Max. A prox. 

30 
30 

6 
66 
56 
66 
104 
113 
144 
180 
180 

200.0 0.707 252 
300.0 0.577 252 

500.0 0.447 324 
750.0 0.365 396 

2000.0 0.224 410 
2500.0 0.200 410 

7500.0 0.115 820 
10000.0 0.100 820 

Type MP10 25 watt 

C"'''J r"":"~J 
~:~~DlA ~llHH , -

31/32 

o 1132 3/8 JL064 ~ 
BUSHING 3/8 32 THO WITH 

093 HOLES FOR NQ :2 SCREWS 3/3.2 TK HEX NUT 

Diameter 1 9/16" ... Depth behind panel 1 3/8" ... Shaft 1 I 
4" diameter ... Rotation 300°, ±5°. Mounts on panels up to 
1/4" by means of 3/8"-32 bushing and hex nut ... Non-turn 
lugs require 3/16" hole 1/2" below center of shaft (Type "A" 
shaft). Weight: 0.180 lb., 82 Gms. 

Tolal Max. ~rox. 
Ohms" Am 8 e 8 

1. 
3:54 2.0 31 

6.0 2.04 51 
8.0 1.77 54 
1 0 1.58 54 
15.0 1.29 64 
25.0 1.00 86 

50:0 0:71 
1 
115 

75.0 0.58 135 
100.0 0.50 152 
125.0 0.45 143 
175.0 0.38 160 
2 .0 1 
350.0 0.27 205 
500.0 0.22 230 
750.0 0.18 270 
1000.0 0.16 292 
1500.0 0.13 353 
2500.0 0.10 358 
3500.0 0.08 392 
5000.0 0.07 440 

Type MP30 150 watt 

.~ 

Diameter 4" ... Depth behind panel 1 3/4" ... Shaft 
1/4" diameter ... Rotation 300°, ±5° ... Mounts on panels 
up to 1/4" by means of 3/8"-32 bushing and hex nut ... Non
turn lugs require a 3/16" hole 1/2" below center of shaft 
(Type "A" shaft). Weight: 1.014Ibs., 460 Gms. 

Total Max. A prox. 

0.5 17.350 35 
1.0 12.247 39 
2. 
3.0 7.071 70 
5.0 5.477 73 
7.5 4.472 70 
10.0 3.873 70 
15.0 3.162 120 
25.0 2.449 152 
50.0 1.732 190 
75.0 1.414 228 

200.0 0.866 266 
300.0 0.707 303 

500.0 0.548 342 
750.0 0.447 418 

2000.0 0.274 575 
2500.0 0.244 456 

7500.0 0.141 1000 
10000.0 0.122 1000 

• Higher ranges available to 25,000 Ohms 

ANGSTROHM 

Diameler 2 9/32" ... Depth behind panel 1 3/8" ... Shaft 1 I 
4" diameter ... Rotation 300°, ±5°; Mounts on panels up to 
1/4" by means of 3/8"-32 bushing andhex nut ... Non-turn 
lugs require 3/16" hole 1/2" below center of shaft (Type "A" 
shaft). Weight: 0.321 lb., 145 Gms. 

Total Max. ABl!ro:. Ohms Am 
4 

1.0 7.07 46 

4.0 3:54 44 
6.0 2.89 74 
8.0 2.5 85 
12.0 2.04 108 
16.0 1.76 108 

35:0 
2 

1.19 148 
50.0 1.00 113 
80.0 0.79 147 
125.0 0.63 178 
150.0 0.58 173 

0.47 
300.0 0.41 214 
500.0 0.32 290 
800.0 0.25 365 
1000.0 0.22 358 
1600.0 0.18 367 
2500.0 0.14 460 
3500.0 0.12 505 
5000.0 0.10 565 

10000.0 '0:07 693 

Type MP40 300 watt 
'j 12, '''·20 "P5 

\-1/2 PANEL MAX. \ 
'=------I 

1\"13'J:"31B--j I lli 1-3/16 ..... ' . f'-· 1-31. "1.,.-~ 7/1601A HOLE 

(2)9/3.201" HOLES \ 

Diameter 6" ... Depth behind panel 2 3/16" ... Shaft 3/8" 
diameter ... Rotation 3t5°, ±5° ... Mounts on panels up to 
1 1/4" by means of mounting bracket with two 114"-20 flat 
head screws (Type "A"shaft). Weight:2.625Ibs., 1.191 Kg. 

Total Max. A prox. 

1.0 17.320 40 
1 4.14 
2.0 12.247 78 
2.5 10.954 78 
3.0 10.000 73 
4.0 8.660 78 
5.0 7.745 78 
7.5 6.324 148 
10.0 5.477 154 
15.0 4.472 147 

35.0 2.927 231 
50.0 2.449 267 

100.0 1.732 326 
150.0 1.414 270 

300.0 1.000 340 
400.0 0.866 370 

750.0 0.632 514 
1000.0 0.547 578 
1 .44 7 
2500.0 0.346 720 

All other intermediate resistance values are available and can be manufactured on normal delivery cycle. 
ULand CSA approved. 

4410C Ocean Pines _ Berlin, MD 21811 _ (301) 641-6844 _ FAX (301) 641-7413 
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4750 POTENTIOMETERS. TRIMMERS. CONTROLS. & RHEOSTATS 47S0 

BecknJan Industrial™ 
Affiliate of Emerson Electric Co. 

HELITRIM® 
Trimming Potentiometers 

Resistance Seal:8SoC AuJu ......... ~t Option Tape & Model # Size 
~an~e,n Tolerance CRY 

Ra~g,-Watts Fluorinert Top I Side Reel 

SIngle 111m ~ 
24 4mm 100 to 1 Meg ±20% ±2% 0.5 al 70°C ./ ./ ./ ./ 

25 1/4" Sq. . 10102Meg ±20% ±1% 0.Sat70°C ./ ./ ./ ./ . 

62 1/4" Oia. 10to 1 Meg ±10% ±1% 0.SaI70°C ./ ./ 

82 1/4"Oia. 10101 Meg ±10% ±1% 0.Sat70°C ./ ./ ./ ./ 

72 3/8" Sq. 10t02Meg ±10% ±1% 0.SaI70°C ./ ./ ./ ./ 

91 3/8"Oia. 10102Meg ±20% ±1% 0.5 at 70°C Oust Cover ./ ./ 

93 1/2"Oia. 20t02Meg ±10% ±1% 1.0 at 70°C ./ ./ 

Multi-111m I 
64 1/4" Sq. to 1 Meg ±10% ±3% 0.25 at 85°C ./ ./ ./ ./ 

66 3/8" Sq. 10t02Meg ±10% ±1% 0.5aI85°C ./ ./ ./ ./ 

67 3/8" Sq. 10t02Meg ±10% ±1% 0.5 al 70°C ./ ./ ./ ./ 

68 3/8" Sq. 10t02Meg ±10% ±1% 0.5 at 70°C ./ ./ ./ 

89 3/4" Recl. 10t02Meg ±10% ±3% 0.75 at 70°C ./ ./ 

78 1·1/4" Rect. 10t02Meg ±10% ±1% 1.0 at 70°C ./ ./ 

Surface Mount Single Turn !'ftt;, • 
21 4mm Chip SOO to SOOK 30% ±3% 0.1 at70°C Oust Cover ./ ./ 

23 4mmOia. 100102 Meg ±20% ±2% 0.25 at 70°C ./ ./ ./ 

83 1/4"Oia. 10t01 Meg ±10% ±1% 0.5 at 70°C ./ ./ ./ ./ 

0.2Sat85°C 

Telephone: (714) 447-2345/ FAX: (714) 447-2500 

A·2016 For manufacturers' sales offices. see yellow pages EEM 1991 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

BecklDan Industria/™ 
Affiliate of Emerson Electric Co. 

Single Turn Potentiometers 

Multi-Turn Potentiometers 

Model Element 
Type 

#of 
Turns 

Diameter 
(Inches) 

Duodial® and Digidial® Turns-Counting Dials 

#oflUrns 

• All plastic potentiometer 

HELIPOT® 
Precision Components 

Bushing 
Mount 

% Standard % Resistance Servo Bushing 
Linearity Tolerance Mount Mount 

Size 
For Bushing 

Diameter For Shaft Diameter 

A full range of high quality precision components are available for standard and custom applications. Please contact the factory for 
further information. 

Telephone: (714) 447-2345/ FAX: (714) 447-2500 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

Bau-os BOURNS TRIM POT 1200 COLUMBIA AVENUE RIVERSIDE, CA 92507 
~ __ ~(7_1_4~)7_8_1_-5_5_00 __ F._AX~~_1~4)~7~8_1-~5~70~O~nN~X~9~1~~33~2~-1~2~5~2~T~LX~6~76~4~2~3~ ______________________ _ 

Bourns® Dials; Pushbutton and 
Knobpot® Potentiometers 

PUSH-BUTTON 
POTENTIOMETERS 
3680 Series 
Cennet 

Decades Model Reslstence 

1 3681 5010 10k ohms 

Resolution 

10% 
2 3682 500 ohms 10 1 megohm 1.0% 
3 3683 1 k ohms 10 1 megohm 0.1% 
4 3684 10k ohms 101 megohm 0.01% 
5 3685 1,OOk ohms 10 1 megohm 0.001% 

KNOBPOT® 
POTENTIOMETERS 

~ 
Reslstence 

3600 
Wirewound 10010 

100k ohms 

3610 

~ Wirewound 10010 
100kohms 

3640 

~ Wirewound 10010 
100kohms 

3650 

~ Wirewound 10010 
100kohms 

DIALS 

~ H-507-6 CT23 
71a" dia. 1%4" dia. 

00 H-490 CT26 
1" dia. 17/32" dia. 

Power 
Ratin9 Dla. 

1.5 watts 3/4" 
@25°C 

1.5 watts 71s" 
@ 25°C 

2.5 watts 1'/4" 
@25°C 

2.5 watts 1'/4" 
@ 25°C 

~ 
~ 

Specifications are subject to change without notice. 

Resistance 
Power Rating 
@70·C 
Independent 
Linearity 

Rotatlona' 
Life 

Size 

Resistance 

Power Rating 
@ 700 e 
Independent 
Linearity 

Rotational 
Life 

Size 

Resistance 

Power Rating 
@70oC 

Independant 
linearity 

Rotational 
Life 

Size 

Bourns® Single-Turn Precision Potentiometers 
6534 6637/6638 6538 6657 6574 
Conductive Plastic Conductive Plastic Conductive Plastic Conductive Plastic Conductive Plastic 

-- ~[iriJ--
1kto 100k ohms 1kto 100kohms 1k to 100k ohms 1kto100kohms 

1.0 watt 1.0 watt 1.0 watt 1.5 watts 

±0.5% ±I.O% ±I.O% ±I.O% 

6637 
25 x 10& revolutions 10 x 106 revolutions 20)( 106 revolutions 10x 10B revolutions 

6638 
20 x 106 revolutions 

718" diameter 7/e" diameter 7/8" diameter 15118" diameter 
x 15fJ2" )(7/1&" )(191.32" • !ill" 

Bourns® Multiturn Precision Potentiometers 
3543 3545 3700/3701 3750/3751 3500/3501 
3·Tum 5-Turn 1()"Tum H)·Turn 10-Turn 
Wirewound Wirewound Wirewoundl Wirewoundl Wirewoundl 

Hybrid Hybrid Hybrid 

1kto 100kohms 
2.0 watts 

±.25% 

25)( 106 revolutions 

2" diameter 
xl9!J2" 

3540 
lo-Turn 
Wirewound 

~~[S]~~~ 
2010 50k 

ohms 

1.0 watt 

±0.25% 

0.3.loo 
revolutions 

7/8" diameter 

3541 
l()"Tum 
Hybrid 

5010 50k 
ohms 

1.5 watts 

±0.25% 

0.5)( 106 
revolutions 

71a" diameter 

3550/3551 
1()..Turn 
Wirewound/Hybrid 

3700 
100 to lOOk 

ohms 
3701 

lk to lOOk 
ohms 

1.0 watt 

±0.25% 

3700 
lxlO6 

revolutions 
3701 

4x 106 
revolutions 

11.2" diameter 

3590 
l()..Turn 
Wirewound 

3750 3500 
100 to lOOk 5Ot0200k 10010 lOOk 

ohms ohms ohms 
3751 3501 

1kt050k lkto lOOk 
ohms ohms 

1.0 watt 2.0 watts 2.0 watts 

±0.25% 3500 ±0.2% ±0.25% 
3501 ±0.25% 

3750 
1 x 106 

revolutions 
3751 

10)(106 
revolutions 

1b" diameter 

3400 
1 ()..Turn 
Wirewound 

3500 
2x106 

revolutions 
3501 

4x1()6 
revolutions 

718" ·diameter 

1)(106 
revolutions 

71e" diameter 

83/84 
1()"Turn 
WirewoundlHybrid 

~~~[li]~ 
3550 Wirewound 

Ikto lOOk 100 to 200k 20010 lOOk 100 to 500k 200 to lOOk 
ohms ohms ohms ohms ohms 

3551 Hybrid 
I klo lOOk Ik to lOOk 

ohms ohms 

2.0 watts 3550 2.5 watts 2.0 watts @4QoC 
35.51 2.0 watts o watts @125°C 5.0 watts @40oC 1.0 watts 

±0.25% 3550 ±0.2% ±0.25% ±0.15% ±0.25% 
3551,±0.25% 

3550 Wlrewound 
5 x 106 revolutions 1 x 106 revolutions 1 x 106 revolutions 2 x 106 revolutions 1 x 106 revolutions 

3551 Hybrid 
10 x 10e revolutions 4 x 106 revolutions 

7m" diameter 7/8" diameter 7/8" diameter 1~6" diameter SAl" square 
X 3/4" x 19/16" .3/4" )(13/4" x 3/4" 

Bourns® Panel Controls 
81/82 87/88 85/86 * 91/92/931 

94/95/96 
97/98/99* 385113852 3862 

~~ 1',\, [iJ~~~ 
I I 

518" square 5/8" square 5/8" square 518" square 5/8" square 3/4" diameter 112" diameter 

Modular Modular Modular Modular Modular '/4" depth Rear 
construction construction construction construction construction terminals 

~~V~i;.:r Single or Multiple Single or Dual section Single section Single section 
multiple sections dual sections 

sections sections 

Linear or audio Semi-precision DPSTand Linear or audio DPSTand Linear or audio Linear taper 
lapers linear tapers DPDTrolary tapers DPDT rotary tapers 

switches· switches 

Concentric or Concentric or Concentric or Single shah, Single shah, Single shaft. Single shah, 
single shafts, single shahs, single shafts, plastic plastic metal metal 

metal metal metal Sealed (96 only) 
Cermet Cermet Cermet Cermet Cermet Cermet Cermet 

Conductive Conductive Conductive Conductive Conductive Conductive 
plastic plastic plasllc ptastic plastic plastiC 

A·2018 For manufacturers' sales offices, see yellow pages EEM 1991 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

BDURIS BOURNS TRIMPOT 1200 COLUMBIA AVENUE RIVERSIDE, CA 92507 
(714) 781-5500 FAX (714) 781-5700 TWX 910-332-1252 TLX 676-423 

........... 

Industrial Grade Trimpot@ Potentiometers 

SQUARE, MULTITURN, SEALED RECTANGULAR, MULTITURN, SEALED 

Board Space 
Model Element 

Turns 
Pin Board Space Model Element 

Turns 
Pin 

Number Type Styles Number Type Styles 

3250 Wirewound 25 
L,p,W 

.500 X (W-66) 3057 Wirewound 22 L,p,J,Y 
11UOi 

3252 Cermet 25 L,p,W,X 

3059 Cermet 22 L,P,J,Y 
3290 Wirewound 25 H,p,W 

3292 Cermet 25 L,p,W,X 
1-t20~)-l 20 Cermet 15 P 

3299 Cermet 25 p,W,X,Z,Y 
3005 Wirewound 20 P 

3296 Cermet 25 
p,W,X,Y,Z 
W,X(T&R) 

3272 r-li~)-l 
3006 Cermet 15 p,W,Y III 3' Cermet 12 A,C \8.891 (SMD) -3260 Wirewound 11 H,W 3009 Cermet 15 p,Y 

1-+.2;0 3262 Cermet 12 p,W,X 3099 {6.lS} Cermet 20 P • W,X 
(DIP) 

3266 Cermet 12 
Y,Z(T&R) 

h~)-I 3269 3082 Cermet 10 P 
(SMD) Cermet 12 P,W,X 

SQUARE, SINGLE-TURN, SEALED 
SQUARE, SINGLE-TURN, OPEN STYLE 

Board Space 
Model Element Terminal 

Number Type Styles 

H,X,S,B,W,C 
Board Space 

Model Element Terminal 
Number Type Styles 

I .37; .'9<31 3386 Cermet F,Y,p,R,M,T 
W(T&R) 

3386 Cermet N,U 
HV2 

y-.';o 3304 
Cermet 

A,B,C,D 
iIT) 

(SMD) W,X 

M·zso (6.35) 
3323 Cermet p,W,X,S,U 

• 3362 Cermet 
H,p,R,W,X ROUND, SINGLE-TURN, OPEN STYLE 
M,U (T&R) 

.IS~) 3335 Cermet A,B,W,X 
(SMD) 

-< ~JlZ. 3314 Cermet J,G,H,S • (4.5) 
(SMD) 

~.375 3352 Cermet K,H,V,W,E,p,T 
.~) 

3359 Cermet p,W 

ROUND, SINGLE-TURN, SEALED 

.'i~) 3345 Wirewound W,P 

r-t.354 
3309 Cermet p,W _'9.00) 
3319 Carbon p,W 

4II.~ 3339 Cermet H,P,S,W 17.62) (4 Turns) 

•• 250 

3325 Cermet p,W,X 
i05i (SMD) 

3329 Cermet 
H,p,W,X,S 
M,U(T&R) 

3306 Cermet F,K,p,W 

.~ 
3316 Carbon F,K,p,W 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2019 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

BaU.IIS BOURNS TRIMPOT 1200 COLUMBIA AVENUE RIVERSIDE, CA 92507 
.~~~(~7_14~)_7_B1_-5_5_0_0_F._AX __ (~71_4_)_7B_1_-5_7_00 __ nN __ X_9_1_0_~3_3_~_12_5_2_T_LX __ 6_7_6_4_2_3 ______________________ __ 

Military Grade Trimpot® Potentiometers 

RECTANGULAR, MULTITURN, SEALED SQUARE, MULTITURN, SEALED 

BoardSp~ 
Model Element lUms Grade 

Pin 
Number Type Styles BoardSpece Model Element lUms Grade Pin 

Number Type Styles 

RTR12 Wirewound 22 Hi-Rei Military L,p,Y RTR24 Wirewound 25 Hi-Rei Military p,W,X 

1>'150--1 {JiTs, I RT12 Wirewound 22 Military L,P,Y - RJR12 Cermet 22 Hi-Rei Military L,Y 

----,fB-, RT24 Wirewound 25 Military P,W,X 

II RJR24 Cermet 22 Hi-Rei Mllnary p,W,X 

RJ24 Cermet 22 Military L,p,W,X 
RJ12 Cermet 22 Military L,P,Y 

~ .500 - Intll RJR28 . Cermet 10 Hi-Rei Military P 

SQUARE, MULTITURN, SEALED 

~~ 
RT26 Wirewound t1 Military W,X 

16.Jj, 

RJR26 Cermet 12 Hi-Rei Military p,W,X • RJ26 Cermet 12 MiI"ary p,W,X 

I d~.~OI I RTR22 Wirewound 25 Hi-Rei Military L,p,W,X ROUND, SINGLE-TURN, SEALED 

L,p,W,X 

RT22 Wirewound 25 Military L,p,W,X 

RJ22 Cermet 25 Military 
~~ Cermet Hi-Rei Military P ) 16.35, RJR50 1 

RJ50 Cermet 1 Military P 

/ TYPE )C ONFIGURATION/ ADJUSTMENT jPKG/ 

jJj/l!/ij7f~:J/ I>.> R,g;,.:j~~1iJ 
Q tr1 Q~a ~~ 14?1 

Surface Mounted Trimpot® Potentiometers li} ~ <3'9. !!. ...., 'I" YJ'I" J::o f3' o!q 

j' l $"$;~ $' ~ ~ ;' I $~~ 
Model 3272 • JEDEC package 
,350" square • Exceptional settin~ stability • • • • • • Packaged in plastiC tube or embossed tape 

Model 3325 • Stable, infinite resolution cermet element • • • • • 1/4" diameter • Plastic tube and tray packaging 

Model 3269 • Recommended for reflow solder processing • • • • • 1/4" square • Plastic tube and tray packaging 

Model 3335 • 16mm embossed tape packaging 
Smm square • Auto adjust rotor • • • • • • • Recommended for reflow solder processing only 

Model 3374 • 5-turn seal life 
4mm square • Low cost chip-style construction . • • • • • • Compatible with all surface mount processes 

Model 3314 • Compatible with dual wave, IR,VP 
4mm square • 100 cr.cle seal design • • • • • • • • Smal 4mm standard EIA/J size and footprint 

Model 3314S • Side-adjust for external and blind calibration 
• Superior pushover strength (4.4 Ibs) • • • • • • Cross-slot rotor for auto adjustment 

Model 3304 • Cross-slot rotor for auto adjustment 
4mmsquare • Two paCkagin~ styles 

• Supplied in 1 mm embossed tape • • • • • 
• Two terminal and three terminal styles 

Model 3224 • Smallest multiturn SMD trimmer 
4mm square • Pick an~lace centering deSign, with flush adjustment • • • • • • • 

• LowCR -1% 

Model 3363 
3mm square 

Model 3313 
3mmsquare 

SMDTrimmer 
Design Kit 

A·2020 

• High volume assembly compatible 
• Wave/Reflow solderable • • 
• Bmm embossed tape packaging 

• 100 cycle seal life 
• Comllatible with all surface mount processes • • Low CRV - 2% max., 1 % typical 

• Full line of surface mount trimmers 
• Convenient, easy-to-use packaging 
• Single-turn, multlturn, sealed, open frame styles 
• Popular pin styles and ohmic values 

For manufacturers' sales offices, see yellow pages . 

• • • 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

BaUI~I_Jl __ B_O_U_R_N_S_T_R_I_M_P_O_T_12_0~0_C_O_L_U_M_B_IA_~_W_E_N_U_E_R_IV_E_R_S_ID_E_,_C_A_92_5_0_7 ____________________ __ _ ""'" _ _ (714) 781-5500 FAX (714) 781-5700 TWX 910-332-1252 TLX 676-423 

Model 3006 
TrimplJt® Trimming Potentiometer 

Electrical Characteristics 
Standard Resistance Range 

.............. 10 to 5 megohms 
(see standard resistance table) 

Resistance Tolerance 
................... ±10%std. 

(tighter tolerance available) 
Contact Resistance Variation 

........... 1.0% or 1 ohm max. 
(whichever is greater) 

Adjustability 
Voltage ............... ± 0.01 010 
Resistance ............ ± 0.05% 

Resolution ............... Infinite 
Adjustment Angle .. 15 turns nom. 

Environmental Characteristics 
Power Rating (400 volts max.) 

70°C ................ 0.75 wall 
150°C .................. 0 wall 

Temperature Range 
............ -55°Cto +125°C 

Temperature Coefficient 
................. ,± 100ppm/oC 

Model 3266 
Bourns® Trimming Potentiometer 

Electrical Characteristics 
Standard Resistance Range 

.... , .... , , . , , .10 to 1 megohm 
(see standard resistance table) 

Resistance Tolerance ... ± 10% std. 
Contact Resistance Variation 

. , ....... , .3.0% or 3 ohm max. 
(whichever is greater) 

Adjustability 
Voltage ....... , ....... ± 0.02% 
Resistance ............ ± 0.05% 

Resolution ., , ...... , ..... Infinite 
Effective Travel. , ... ,12 turns nom, 

Environmental Characteristics 
Power Rating (300 volts max.) 

70°C. , , ... , , ... , , ... 0.25 wall 
150°C ....... , , , .... , ... 0 wall 

Temperature Range 
..... ,., .... -55°Cto + 125°C 

Temperature Coefficient 
............ , , ... ± 100ppm/oC 

Rotational Life ......... 200 cycles 
(4% .6. TR; 3% or 3 ohms, 

whichever is greater, CRV) 

EEM 1991 

Rotational Life ......... 200 cycles 
(3% .6. TR; 1 % or 1 ohm, 

whichever is greater, CRV) 

Physical Characteristics 
Torque ............ 5.00z-in. max. 
MeChanical Stops ... , , Wiper idles 
Terminals ......... Solderable pins 
External Marking .. ,Manufacturer's 

trademark, resistance code, 
terminal numbers, date code, 

manufacturer's model number 
and style 

Standard Packaging 
P& Y Style ....... 25pcs. per tube 
W Style. , , , , , , , .50 pes. per tray 

COMMON DIMENSIONS 

I-- ,75 ----l 
I (19,05) -I I-~ 

~
(1.52) 

&£-
-----.l 

,020 •. 001 8 ® G:j"~r~ MIN. 
(.51 •. 03) I &a) 
DlA. PINS .210t.035 

TYP. (5,33 ± .89) 

(62~):Jf f--(4~~) 
~ADJ. SLOT (2~)DlA, 

.185±.015 .031 .025 
(4.10 •. 38) (,79) DEEP (.64) WIDE 

Physical Characteristics 
Torque ....... , , ... 3.0 oz-in. max. 
Mechanical Stops ...... Wiper idles 
Terminals .. , . , .... Solderable pins 
External Marking ... Manufacturer's 

trademark, resistance code, 
wiring diagram, date code, 

manufacturer's model number 
and style 

Standard Packaging, , , .50 pes. per 
tube 

3266P 

-----.L 

~~'170"015 
(4.32±.38) 

1 2 3 
.03 
iJ6j ~ 

(2~~)~ ! ~P;;2) 
~ .100 

(2,54) 

,188 •. 015 MIN. ,-j ~ ,100 

(4.78 •. 38) l:::F' ;:-(2.54) 

m n n .03 
10("]6) 

3006P 

1u...;[01-' -+_o~' I~ .130 

i --I~(3.30) 
(;~~O)-IJ--,--<I ,2~ 

~ (5,08) 

3006W 

.100 --I l 
(2.54) :..ll- .055 

(1.40) 

I~I ...........;...l....-'{I~ 
.200 -=r-t un I--..EQ. 

(5.08) .500 I --I I---l (3.30) 

(12.70)--+---11 (52~) 

3006Y 
.055 

.t (1.40) 

It- r -!U 
~..J ~ J -1]----'- .025 (2.54) (.64) 

..l!!!.. .300 
117.78) (7.62) 

3266W 
,06 

.170±.015 (1.32) H-.250 ±.02D 
(4,32 •. 38) ~ (6.35t.051 TYP. 

I~ADJ,SLDT 
,--- i~;~ DlA. X 

.020 WIDE X 
,270 •• 020 TYP II---~ (.51) 
(6.86t,5) , •. \ - I (1.02) .020 DEEP 

....L-L.~ (,51) 
1 23 ...r:::i~MIN, 

""If --.- ,018.,001 DlA ' 

,100 "-I ~'.0251 ' 

(2.541---1 I-' .100 

.04 ::-II~ (2.541 

(1.02) t +1 .03 
JE;jJf.76l 

~J 
(2.54) 

3266X ,06 
(1,521 

0-+ 
.04 -II 

(1,021 f-
,188±.015 TYP ~ 
14.78 •• 38) 'l, 2 3 ~ 

(1.02) 

!I-! 1-(2~~) 
.04 ---l I j 

(1.021-;-l --11-1 .100 
~JP":"'aL.&! (2.54) 

,100~1bL.JP (.76) 

(2.541 

For manufacturers' sales offices, see yellow pages 

STANDARD RESISTANCE TABLE 

Resistance Resistance 
(Ohms) Code 

10 100 
20 200 
50 500 
100 101 
200 201 
500 501 
1,000 102 
2,000 202 
5,000 502 
10,000 103 
20,000 203 
25,000 253 
50,000 503 
100,000 104 
200,000 204 
250,000 254 
500,000 504 
1,000,000 105 
2,000,000 205 
5,000,000 505 

HOW TO ORDER 
3006 P -1 -103 Z 

-, ~ J Style 
Standard or Modified 
Product Indicator 

-1 = Standard Product 
- 7 = Trans arent Housing 

- 11 = 50% ~esistance Tolerance 
Resistance Code 
Optional Suffix letter 

Z = Panel Mount 
(Factory Installed) 

Consult factory for other available options. 

STANDARD RESISTANCE TABLE 

Resistance 
(Ohms) 

10 
20 
50 
100 
200 
500 
1,000 
2,000 
5,000 
10,000 
20,000 
25,000 
50,000 
100,000 
200,000 
250,000 
500,000 
1,000,000 

Resistance 
Code 

100 
200 
500 
101 
201 
501 
102 
202 
502 
103 
203 
253 
503 
104 
204 
254 
504 
105 

Special resistances available from 10 
ohms to 1 megohm. 

HOW TO ORDER 
3266 W -1 -103 

Model ~I 
Style ----- . 

-Standard or Modified 
Product Indicator 

-1 = ~tandard Product 
Resistance Code --------' 

Consult factory for other available options. 

Specifications are subject to change without notice. 

A·2021 
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, ......". 

Model 3296' 

Physical Characteristics 
Torque ............ 3.0 oz-in. max. 
Mechanical Stops ...... Wiper idles 
Terminals ......... Solderable pins 
External Marking . ~ .Manufacturer's 

trademark, resistance code, 
wiring diagram, date code, 

manufacturer's model number 
and style 

Standard Packaging .... 50 pes. per 
tube 

Bourn#> Trimming Potentiometer COMMON DIMENSIONS 
Electrical Characteristics 
Standard Resistance Range 

............... 10 to 5 megohms 
(see standard resistance table) 

Resistance Tolerance 
................... ±10%std. 

(tighter tolerance available) 
Contact Resistance Variation 

· .......... 1.0% or 3 ohm max. 
(whichever is greater) 

Adjustability 
Voltage ............... ±0.01% 
Resistance ............ ± 0.05% 

Resolution .............. .Infinite 
Effective Travel .... 25 turns nom. 

Environmental Characteristics 
Power Rating (300 volts max.) 

70°C ................. 0.5 watt 
125°C .................. 0 watt 

Temperature Range 
............ ~55°C to + 125°C 

Temperature Coefficient 
................. ± 100ppm/oC 

Rotational Life ......... 200 cycles 
(4% .6. TR; 3% or 3 ohms, 

whichever is greater, CRV) 

Model 3329 
J3\® Trimming Potentiometer 

Electrical Characteristics 
Standard Resistance Range 

.............. 10 to 1 megohm 
(see standard resistance table) 

Resistance Tolerance ... ± 10% std. 
(closer tolerance available) 

Contact Resistance Variation 
· .......... 3.0% or 3 ohm max. 

(whichever is greater) 
Adjustability 

Voltage ............... ± 0.05% 
Resistance ............ ± 0.15% 

Resolution .............. .Infinite 
Adjustment Angle ...... 240° nom. 

Environmental Characteristics 
Power Rating (300 volts max.) 

85°C ................. 0.5 watt 
150°C .................. 0 watt 

Temperature Range 
· ........... - 55°C to + 150°C 

Temperature Coefficient 
................. ± 100ppm/oC 

Rotational Life ......... 200 cycles 
(4% .6. TR; 4% CRV) 

Physical Characteristics 
Mechanical Angle ...... 260° nom. 
Torque ............ 5.0 oz-in. max. 

ADJ. SLOT (2~ OIA. wmt 

i~) WIDE x i~) DEEP 

Stop Strength ....... 5.0 oz-in. min. 
Terminals ......... Solderable pins 
External Marking ... Manuflilcturer's 

trademark, resistance code, date 
code, manufacturer's model 

number and style 
Standard Packaging .... 50 pes. per 

tube 

3329H 

I 

.J!!.~'2 
~.501) .~_ 
\--3:0: 1 

45.~EF'/ i 
~90.'5. 

~'~ 
.250 •. 020 ~ H (6.35 •• 51) ~ 

.275 • .1188 -,-
16.98.2.24) 

ADJ. SLOT .140 LONG X .025 WIDE X .040 DEEP 
(.35) 1.54) 11.02) 

3296P 

.100 1 r. .10 
I '(2.501) 

~
. '. 2 • 

• 1 .206 
~~ .100 

(5.23) 
(2.501) 

3296W 

,100 rn 
•• 100 

(2.501) 

3296X 

.100 

2 • ~ 
.100 

12.54) ~ 1 
.095 ::J (2.41) 

I--t- .24 
I~ (6.10) 

f;J 
ftl .035 r' (.89) 

..J!L 
(2.54) 

A·2022 For manufacturers' sales offices, see yellow pages 

STANDARD RESISTANCE TABLE 

Resistance Resistance 
(Ohms) Code 

10 100 
20 200 
50 500 
100 101 
200 201 
500 501 
1,000 102 
2,000 202 
5,000 502 
10,000 103 
20,000 203 
25,000 253 
50,000 503 
100,000 104 
200,000 204 
250,000 254 
500,000 504 
1,000,000 105 
2,000,000 205 
5,000,000 505 

HOW TO ORDER 
3296W-1-103 

Model ~ 
Style 

Standard or Modified 
Product Indicator 

- 1 = Standard Product 
- 11 = 5% Resistance Tolerance 

Resistance Code 

Consult factory for other available options. 

STANDARD RESISTANCE TABLE 

Resistance Resistance 
(Ohms) Code 

10 100 
20 200 
50 500 
100 101 
200 201 
500 501 
1,000 102 
2,000 202 
5,000 502 
10,000 103 
20,000 203 
25,000 253 
50,000 503 
100,000 104 
200,000 204 
250,000 254 
500,000 504 
1,000,000 105 

HOW TO ORDER 
3329P-1-103 

Model I 
I I I Style 

Standard or Modified 
, 

Product Indicator 
- I = Standard Product 

- I 1 = 5% Resistance Tolerance 
- 99 = 5/8" Length Pins 

Resistance Code 
, 

Consult factory for other available options. 

Specifications are subjeci to change without noijce. 
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Model 3362 
J3® Trimming Potentiometer 

Electrical Characteristics 
Standard Resistance Range 

, ............. 20 to 2 megohms 
(see standard resistance table) 

Resistance Tolerance 
................... ±20%std. 

(tighter tolerance available) 
Contact Resistance Variation 

.......... 1.0% or 3 ohms max. 
(whichever is greater) 

Adjustability 
Voltage ............... ± 0.05% 
Resistance ............ ± O. 15% 

Resolution ............... Infinite 
Adjustment Angle ..... 240° nom. 

Environmental Characteristics 
Power Rating (300 volts max.) 

70°C ................ 0.50 watt 
125°C .................. 0 watt 

Temperature Range 
............ -55°Cto + 125°C 

Temperature Coefficient 
· .. ' .............. ± 100ppm/oC 

Rotational Life ......... 200 cycles 
(4% .6. TR; 3% or 3 ohms, 

whichever is greater, CRV) 

Physical Characteristics 
Torque ............ 3.0 oz-in. max. 
Stop Strength ...... 7.0 oz -in. min. 
Terminals ......... Solderable pins 

I l ' 

Model 3386 
Bourns<!> Trimming Potentiometer 

Electrical Characteristics 
Standard Resistance Range 

· ............. 10 to 2 megohms 
(see standard resistance table) 

Resistance Tolerance ... ± 10% std. 
(tighter tolerance available) 

Contact Resistance Variation 
............. 1% or 1 ohm max. 

(whichever is greater) 
Adjustability 

Voltage ............... ±0.05% 
Resistance ............ ± 0.15% 

Resolution .............. .Infinite 
Adjustment Angle ...... 280° nom. 

Environmental Characteristics 
Power Rating (300 volts max.) 

85°C ................. 0.5 watt 
125°C .................. 0 watt 

Temperature Range 
............ -55°Cto +125°C 

Temperature Coefficient 
· ................ ± 100ppm/oC 

Rotational Life ......... 200 cycles 
(4% .6. TR; 1 % or 1 ohm, 

whichever is greater, CRV) 

Physical Characteristics 
Torque ............ 5.0 oz-in. max. 

EEM 1991 

External Marking ... Manufacturer's 
trademark, resistance code, 

terminal numbers, manufacturer's 
model number, style and date 

code 
Standard Packaging .... 50 pes. per 

tube 

COMMON DIMENSIONS 

TOP ADJUST 

rs 18? 
f64j 1 (470) 

275 
(6.99) 

j 

L:m-----' 
OlBino, 013 
(46±025) ]{3:fO) 

DlA 
JPles 215±015 

10 10 (546±3~ 
(2.54) (Ei) 

3362H 

3362~~DD -----;!-, 
(2.54) (3.53) 

-f 

, , 

Stop Strength ...... 15.0 oz-in. min 
Terminals ......... Solderable pins 
External Marking ... Manufacturer's 

trademark, resistance code, 
wiring diagram, date code, 

manufacturer's model number 
and style 

Standard Packaging 
Styles B, C, H, S, W, X, U 
............... 50 pes. per tube 

COMMON DIMENSIONS 

SIDE ADJUST 
ADJUSTMENT SLOT 

(3:~1 LONG, f.f& WIOE , i~l~ OEEP 

.375 
~(9.53i1 

~MIN'L -----1 .375 
.216t .016 (9.531 

L~ (5.49,.411 

3386H 

-r- t t 

...ill. 
12.541 

.020 ± .002 DIA. PINS 
1.51 ±.D51 

¥L~ I .10 
.055 ± .015 -l~\":-12.541 
(1.4D±.381 ...J.Q. 

12.541 

3386W t' L 000 

.10 
.096 I 12.541 

(2.441 ...JJL 
12.541 

3362U '39 
(3531 

Hf 
COMMON DIMENSIONS 

SIDE ADJUST 
ADJ. CROSS SlOT 

(i.~) lOMGX 

~WIDEX 

~D£EP 

:e"::~~I-::;:J!fP9F;:jJl=+--r--.l 
SlyleW 

.018:1:.001 OIA. 
.2l5..!...m§ lli(.46:1:.025J 3PL.CS. 
(546:1:.38) 

.10 .10 
(ill) (2:54) 

3362W 

3362X 

.04 
(1.02) 

10 

''I'm' ii 

!, , 
D4 

11021 

Common dimensions unless otherwise 
specified. 

3386X ...ill. 

3 '0 J=i=IL~ 
.055, .015 1--12.~1 
0.40, .381 ...ill. 

12.541 

COMMON DIMENSIONS 

TOP ADJUST 
.235±.035 
(5.97 ±.89) 

.
37511 li' I (9.531 l ~ 
.- 114.B31 

.375 ~ fl==J (9~ 'J/ U= 
.216,.016 -l~~ MIN. 
(5.49,.411 . 

3386F 

...ill....... . 12.541 
12.541 I 

.L:.....:.=+I ~ 1 ·10 

.20~~21 
15.081 L .08B ± .015 

12.24 ± .3BI 

3386P 

-;-\! I .10 .IBB±.DI5 ....J (2.541 
14.7H.3BI ~gm 'bI ' .10 

~~/i2.54i 
...ill.T 
12.541 

For manufacturers' sales offices, see yellow pages 

STANDARD RESISTANCE TABLE 

Resistance Resistance 
(Ohms) Code 

20 200 
50 500 
100 101 
200 201 
500 501 
1,000 102 
2,000 202 
5,000 502 
10,000 103 
20,000 203 
25,000 253 
50,000 503 
100,000 104 
200,000 204 
250,000 254 
500,000 504 
1,000,000 105 
2,000,000 205 

HOW TO ORDER 
3362U-1-502 

Model ~ 
Style 

Standard or Modified 
Product Indicator 

- 1 = Standard Product 
- 10 = 10% Resistance Tolerance 

Resistance Code 

Consult lactory for other available options. 

STANDARD RESISTANCE TABLE 

Resistance 
(Ohms) 

10 
20 
50 
100 
200 
500 
1,000 
2,000 
5,000 
10,000 
20,000 
25,000 
50,000 
100,000 
200,000 
250,000 
500,000 
1,000,000 
2,000,000 

Resistance 
Code 

100 
200 
500 
101 
201 
501 
102 
202 
502 
103 
203 
253 
503 
104 
204 
254 
504 
105 
205 

SpeCial resistances available from 10 
ohms to 2 megohm. 

HOW TO ORDER 
3386 P-1-103 Z 

Model ~I 
Style . 

Standard or Modified 
Product Indicator 

- 1 = Standard Product 
- 11 = 5% Resistance Tolerance 
- 99 = S/a" Length Pins 

Resistance Code -------' 

Optional Suffix Letter -------' 
T = Knob 

Consult factory for othe'available options. 

Specifications are subject to change wilhout noIice. 

A·2023 
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Electrical Characteristics 
Standard Resistance Range 

· ............. 10 to 2 megohms 
(see standard resistance table) 

Resistance Tolerance ... ± 10% std. 
Absolute Minimum Resistance 

............... 1% or 2.0 ohms 
(whichever is greater) 

Contact Resistance Variation 
· ........... 1% or 3 ohms max. 

Resolution ............... Infinite 
Insulation Resistance ..... 500 vdc. 

100 megohms min. 
Dielectric Strength 

Sea Level ..... 600 vac (1 minute) 
Adjustment Angle .... 12 turns nom. 

Environmental Characteristics 
Soldering Heat 

.. 2600 C, 10 seconds, TRS ±1% 
Power Rating (300 volts max.) 

85°C ................ 0.25 watt 
150°C .................. 0 watt 

Temperature Range 
............ -65°Cto +150°C 

Temperature Coefficient 
................. ± 100ppm/oC 

Humidity ............ MIL-STD-202 
Method 106 

TRS ± 2%; IR 10 megohms 

Electrical Characteristics 
Standard Resistance Range 

· ........ 10 ohms to 2 megohms 
(see standard resistance table) 

Resistance Tolerance ... ± 250Al std. 
End Resistance ......... 5% max. 
Contact Resistance Variation 

(Voltage Divider) 
Styles ~, B, W & X ..... 5% max. 

Resolution ............... Infinite 
Adjustment Angle ...... 230° nom. 

Environmental Characteristics 
Power Rating (50 volts max.) 

70°C ................. 0.2 watt 
Temperature Range 

............ -55°C to + 125°C 
Temperature Coefficient 10 ohms 

to 200 ohms ...... ± 250ppm/oC 
500 ohms & above. ± 200ppm/oC 

Humidity ............ MIL-STD-202 
Method 103; 500 hours 

(50Al f', TR) Styles A, B, W, & X 
SRS ± 5% Styles C & D 

Vibration .. 300 (2% f', TR; 2% f', VR) 
Styles A, B, W & X 

SRS ± 5% Styles C & D 
Shock .. 100G (2% f',TR; 2% f',VR) 

Styles A, B, W & X 
SRS ± 5% Styles C & D 

A-2024 

Vibration 200 TRS ± 1%; VRS ± 10/0 
Shock .. 1ooGTRS ±1%;VRS ±1O/o 
Load Life , .... @ 85°C rated power 

1,000 hours; TRS 3 ohms or 3% 
(whichever is greater) 

Rotational Cycling ...... 200 cycles 
TRS 3 ohms or 3% 

(whichever is greater) 
Thermal Shock ............ 5 cycles 

TRS ±2%;VRS ±1 oAl 

Physical Characteristics 
Mechancial Stop ...... .wiper idles 
Torque ............. 180g-cm max. 
Weight ..... Approximately 0~01 oz. 
Marking ...... Manufacturer's code, 

resistance code and date code 
Standard Packaging 

G ........ 500 pieceS/7" reel 

3234J 

ADJUSTMENT SLOT 

(~~~) WIDE X (~~~) DEEP 

,157 .09 

r~(4:;~') 
t,ose Jffil (2.0) 

i~~ 2PlCS. W~ 'PlCS 

Load Life 

.05 
(1.2) 

Lf'CS·l 

[051 a,,} 
(1.') (0.81 

2PlCS. 

.... 1,000 hours 0.2 watt @ 70°C 
(50Al f', TR) Styles A, B, W & X 

SRS ± 5% Styles C & D 
Rotational Life .......... 20 cycles 

(15% f',TR) 

Physical Characteristics 
Torque (Operating) .. 3.0 oz-in. max. 
Mechanical Angle ...... Continuous 
Marking ........... Manufacturer's 

trademark, resistance code, 
Manufacturer's full part number 

and date code on packaging 
Standard Packaging 

. . . . . . . . . . . . . 750 piecesl7" reel 
Reflow solder processing 

recommended 

3304 Voltage Divider 

rr·079 
(2.011 

05'-,'1~:1 
iITiL--~_--~ 

3 , 

rJ~MAX. 
(2.4) 

--' 1l--~ 

l{~w (.21 

PACKAGING SPECIFICATIONS 

(J a G Styles) 

1--_--+_ .472±.012 
(12.00 •• 30) 

TAPE 

7('~8~'~ 0111.-

REEL 

Cover tape peel strength: 
Meets EIA 481 

Units packaged 500 pieces per reel. 

.099 .037 .085 
(2.511."t:! (.'rIO) [(2.,;1 

SUGGESTED LP=f I I .193 
PWB LAYOUT -t- (4.90) 

.043 0 I O==f----1 
{1.09I-r I-j .04' (1.24) 

..JM. 
(3.91) 

TAPE AND REEL .012 

~"'F¢.LiD.3i 
.(~~;!£~:::r . T .217 •• 002 

(S.51±O.05) 

.059+ .0041- .000 
(1.5+0.11-0.0) 

D~ . 

.157±.OO4 
14.If±l[1) 

.079±.OO2 
(2.00±O.05) 

750 pieces per reel. 

@ 
ORIENTATION 

o 
ORIENTATION 
.197 ±.008 
(S.O±O.2) 

- .169±.OOB 
_(4.3±O.2J 

Conforms with EIA specification RS-481. 
Orientation of parts in tape: 
Styles W. A, C: Terminals toward sprocket 
holes 
Styles X, B, D: Terminals away from 
sprocket holes 

For manufacturers' sales offices; see yellow pages 

STANDARD RESISTANCE TABLE 

Resistance 
(Ohms) 

10 
20 
50 
100 
200 
500 
1,000 
2,000· 
5,000 
10,000 
20,000 
50,000 
100,000 
200,000 
500,000 
1,000,000 
2,000,000 

Resistance 
Code 

100 
200 
500 
101 
201 
501 
102 
202 
502 
103 
203 
503 
104 
204 
504 
105 
205 

Special resistances available. 

HOW TO ORDER 
3224J-1-S02E 

~f~-Iard-o-r -Mod-ifie-d I :Jjl 
Product Indicator 

- 1 = Standard Product 
Resistance Code 
Embossed Tape Designator 

Consult factory for other available options. 

STANDARD RESISTANCE TABLE 

Resistance Resistance 
(Ohms) Code 

10 100 
20 200 
50 500 
100 101 
200 201 
500 501 
1,000 102 
2,000 202 
5,000 502 
10,000 103 
20,000 203 
50,000 503 
100,000 104 
200,000 204 
500,000 504 
1,000,000 105 
2,000,000 205 

SpeCial resistances available from 10 
ohms to 2 megohms. 

HOW TO ORDER 
3304X-1-103 E 

-- ~I Style 
Standard Product 
Resistance Code 
Embossed Tape Designator -----' 

E = 750 pcs.17" reel (standard) 
G = 3000 pcs./13n reel (optional) 

Consult factory for other available options. 

Specifications are subject to change without notice. 
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• ' " .. ' . 

Model 3313 
13 ® Trimming Potentiometer 

Electrical Characteristics 
Standard Resistance Range 

· ........ 10 ohms to 2 megohms 
(see standard resistance table) 

Resistance Tolerance ... ± 20% std. 
End Resistance 

............ 1% or3 ohms max. 
(whichever is greater) 

Contact Resistance Variation 
· ........... 20/0 or 3 ohms max. 

(whichever is greater) 
Resolution ............... Infinite 
Insulation Resistance ..... 500 vdc. 

100 megohms min. 
Dielectric Strength 

Sea Level ............. 500 vac 
70,000 Feet ........... 350VAC 

Adjustment Angle ...... 220° nom. 

Environmental Characteristics 
Power Rating (200 volts max.) 

70°C ............... 0.125 watt 
125°C .................. 0 watt 

Operating Temperature Range 
............ -55°Cto +125°C 

Temperature Coefficient 
· ..... s 100 ohms ± 150ppm/oC: 

> 100 ohms ± 100ppm/oC 
Seal Test ......... 85°C Fluorinet' 
Humidity .MIL-STD 202, Method 106 

................. (no vibrationj 

Model 3314 
13 ® Trimming Potentiometer 

Electrical Characteristics 
Standard Resistance Range 

· ........ 10 ohms to 2 megohms 
(see standard resistance table) 

Resistance Tolerance ... ± 20% std. 
(tighter tolerance available) 

End Resistance .1 % or 2 ohms max. 
(whichever is greater) 

Contact Resistance Variation 
· ........... 1% or 3 ohms max. 

(whichever is greater) 
Resolution ............... Infinite 
Insulation Resistance ..... 500 vdc. 

100 megohms min. 
Dielectric Strength 

Sea Level ..... 500 vac (1 minute) 
AdjustmentAngle .. '" .210° nom. 

Environmental Characteristics 
Soldering Heat. ........... 2600 C, 

10 seconds, TRS ± 1% 
Power Rating (300 volts max.) 

70°C ................ 0.25 watt 
125°C .. : ............... 0 watt 

Temperature Range 
............ -55°Cto +125°C 

Temperature Coefficient 
................. ± 100ppm/oC 

Humidity ............ 90-98% RH, 
10 cycles, 240 hours 

TRS ±2%; IR 10 megohms 

EEM 1991 

TRS±3% 
IR 10 megohms 

Vibration ................... 20G 
TRS± 1%; VRS± 1% 

Shock .................... 1000 
TRS± 10/0; VRS± 1% 

Load Life ............. 1000 hours 
@70°C Rated Power 

TRS±3% 
Rotational Life .......... 100 cycles 

TRS ±3% 
Thermal ShOCk ........... 5 cycles 

TRS ±2%;VRS ±1% 

Physical Characteristics 
Mechancial Angle ...... 250° nom. 
Torque .............. 50g-cm max. 
Stop Strength ....... 200g-cm min. 
Weight ........... Approx. 0.01 oz. 
Marking ......... Resistance code 

and date code 
Standard Packaging 

............ 1000 piecesl7" reel 

3313J 

~
~ 

'5 4 ADJUST, MENTSLOT 

~ 0 ~ (O~~)W1D£ 
L . )(~LONG 

)(~DEeP 

TOLERANC£S:~~£XCfPTvntEKEr«)ffi) 

DIMENSIONS;l~ 

Rotational Life 100 cycles; TRS ± 30/0 
Thermal Shock ........... 5 cycles 

TRS ± 20/0; VRS ± 1 % 

Physical Characteristics 
Mechanical Angle ...... 240° nom. 
Torque ........... 180g-cm typcial 
Stop Strength ..... 300g-cm typical 
Pushover Strength (S Style) 

... 2 kilograms (4.4 Ibs.) minimum 
Weight ..... Approximately 0.01 oz. 
Marking ........... Manufacturer's 

code, resistance code 
and date code 

Standard Packaging 
J & G ........ 500 pes.!7" reel 
S ........... 200 pcs.!7" reel; 
H .............. 500 pcs.!tube 

3314J-1 

r·ml rr"oo 
~-: ~ ~t:'n. .177 (D.2O) 

-.:r 
, , 

AlIJIlSTMENT5LOT 

~LIlHGXtsl-}WlIJ::XiliiDEEP 

FOR ALL MODELS 
R010R POSITIONED WITHIN 
±11· OF TERMINAL 2 

062~ ~t4J(l.:) ,; 
.024 _.=--..1 .Jl! 
(iji}18r-.Dl~(4.5) 
~ 

~.043 U~ 
(t.1) (1.t) 

PACKAGING SPECIFICATIONS 

(:7~[l~'~IDIA. 

REEL 

~
:':",o;:, 

2.96*.080 
(80.0i2.0) 

.4&9+.0791-.000 
{12.40.2001-.000} 

PACKAGING SPECIFICATIONS 

Reel 

f· .. ··· ,. 

2.33 ._ 

M 

.'-+.G78I-.000 
~ 

For manufacturers' sales offices, see yellow pages 

STANDARD RESISTANCE TABLE 

Resistance Part Marking Resistance 
(Ohms) . Code Code 

10 A1 100 
20 21 200 
50 51 500 
100 A2 101 
200 22 201 
500 52 501 
1,000 A3 102 
2,000 23 202 
5,000 53 502 
10,000 A4 103 
20,000 24 203 
50,000 54 503 
100,000 A5 104 
200,000 25 204 
500,000 55 504 
1,000,000 A6 105 
2,000,000 26 205 

Special resistances available. 

HOW TO ORDER 
3313 J -1 - 502 E 

Model ~ 
Style 

Standard or Modified 
Product Indicator 

- 1 = Standard Product 

Resistance Code 

Embossed Tape 
E = 1000 pes. I 7" Reed (Standard) 
G = 2500 pes. 113" Reel (Optional) 
8mm embossed tape packaging 
avialable 

STANDARD RESISTANCE TABLE 

Resistance 
(Ohms) 

10 
20 
50 
100 
200 
500 
1,000 
2,000 
5,000 
,10,000 
20,000 
50,000 
100,000 
200,000 
500,000 
1,000,000 
2,000,000 

Resistance 
Code 

100 
200 
500 
101 
201 
501 
102 
202 
502 
103 
203 
503 
104 
204 
504 
105 
205 

Special resislances available from 10 
ohms to 2 megohms. 

HOW TO ORDER 
3314G-1-502E 

Model ~ I ! 
~:~~dard or Modified ;JJ 

-1 = Standard Product 

Resistance Code 

Embossed Tape DeSignator 
(Applicable to Styles J, G and S only) 
Styles J and G 

E = 500 pcs./7" reel (standard) 
G = 3000 pcs./13" reel (optional) 

StyleS 
E = 200 pcs.!7" reel (standard) 
G = 1000 pcs.!13" reel (optional) 

Consult factory for other available options. 

Specifications are subject 10 change wililoul notice. 

A·2025 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

aau.ns BOURNS TRIMPOT 1200 COLUMBIA AVENUE RIVERSIDE, CA 92507 
!...'II"~ . (714) 781-5500 FAX (714) 781-5700 TWX 910-332-1252 TLX 676-423 

'" 

Model 3363 
J!3'1& Trimming Potentiometer 

Electrical Characteristics 
Standard Resistance Range 

.............. 100 to 1 megohm 
(see standard resistance table) 

Resistance Tolerance ... ± 25% std. 
Absolute Minimum Resistance 

............... 2% ro 20 ohms 
(whichever is greater) 

Contact Resistance Variation 
..................... 5% max. 

Resolution .............. .Infinite 
Adjustment Angle ...... 220° ± 20° 

Environmental Characteristics 
Resistance to Soldering Heat 

260°C, 10 seconds, TRS max. 5% 
Power Rating (50 VDC max.) 

70°C ................. 0.1 watt 
Temperature Range 

............ - 55°C to + 125°C 
Temperature Coefficient 

................. ± 250ppm/oC 
Humidity .....•......... 95% RH 

1,000 hours 
TRSmax .•............... ±5% 
Load Life ..... @ 70°C rated power; 

1,000 hours; TRS ± 5% 
Rotational Cycling ........ 20 turns 

TRS ±15% 

Model 3374 
J3® Trimming Potentiometer 

Electrical Characteristics 
Standard Resistance Range 

.............. 10 to 2 megohms 
(see standard resistance table) 

Resistance Tolerance ... ± 20% std. 
End Resistance .1 % or 2 ohms max. 

(whichever is greater) 
Contact Resistance Variation 

.•......... 3.0% or 3 ohm max. 
(whichever is greater) 

Resolution .............. .Infinite 
Adjustment Angle ...... 240° nom. 
Maximum Voltage ........... 200V 

Environmental Characteristics 
Power Rating 

70°C ............•... 0.25 watt 
125°C .................. 0 watt 

Operating Temperature Range 
............ -55°Cto + 125°C 

Temperature Coefficient 
<'500Kn ........... ± 10Oppml°C 
>-5ooKn ........... ± 15Oppml°C 
Seal .....•......... ·.5 Turns min. 
Humidity ............ MIL~TD 202 

Method 103 
TRS ±2% 

Vibration .....•.•...•....... 2OG 
TRS ±1%, VRS ±1% 

Shock .•••..••.••••....... 100G 
TRS±1%,VRS±1% 

A·2026 

Physical Characteristics 
Torque .......... 20-2oog-<:m max. 
Mechanical Angle ...... Contlnuous 
Marking ........ Part marking code 
Standard Packaging 

............. 2,000 pcs.l7" reel 

3363 .118 

.059 ADJUSTMENTSlOT ".o)n 
.~ (f.5) .020:1:0.005 WIDE 
(f.5f (0.5Ot.127) 

.063 
(f.6f 

Xi~:I::I:~1~ LONG 

f7irf(. ' 
.142 I 

M".~. -J! -t~,OOO5 
~~8f:.127} 

(1.15) 

)J(~)MAX. 

(Ui) .035 

.063 

~~(1.6) 
([9) 

(~~m-i[", 
.047 (to) 
(f.2i".047 .047 

(1.2) (1.2) 

REFlOW 

All dimensional tolerances are: 
:to.Ol0 In., :t (0.25 mm.); 
unless otherwise noted. 

Load Life (@ 70°C Rated Power, 
tOOO hours) ......... TRS ±3% 

Rotational Life ......... 100 cycles 
TRS ±3% 

Thermal Shock ........... 5 cycles 
TRS ±2%, VRS ± 1% 

Physical Characteristics 
Torque .........•.. . 18-180gm/cm 
Mechanical Angle ...... Continuous 
Marking .Manufacturer's trademark, 

and part of marking code 
Packaging ........ 750 pcs.I7" reel 

3374X 

GYliiC --
.J!!! WiDE 

- _~L:... x ~ [JI;£P 
i (.38) 

1 IIII Xt!~'''' 
(~-r~:r 

(3.56) 

(iO::)l~,!!9. (.78) 

"I .156 I .193 

(~--, i MAX. 

071 

.063~ r.m! 
1f6i Ll,-l-l".0) 

i:5~~~g .030 
(T.O) ~J,8 .047 

.047 (1.2) 

{f2) (~8~ 
FLOW 

PACKAGING SPECIFICATIONS 
~MAX 

.024 -.f".5) . 
MAXio:6fL~ 

T "1 

"" 

~
~:o~ 

3.150:1:.039 
(SO.Otl.0) 

rnA. 

.394:1:.059 
(10.0:1:1.5) 

REEL 
MeetsEIA481 

<?>W1"" 
ccw~cw 

ClOCKWISE--

TOlERANCES: 11: .012 EXCB'T WHERE NOTED 
(0.30) 

DIMENSIONS: IN. 
,M!.1) 

PACKAGING SPECIFICATIONS 

-~ .10611:.008 MAX .D'2+.001/·....,.,1~.(2.69:t.2'" . 
(.30+.025I-.076)~ '" 

.157:1:.004 
(3.98:1:.10) .... 

.079t.OO2 
(2.00t.05) 

Meets EtA 481 

TAPE 

REEL 

.315:t.OO4 
(8.00t.l0) 

.169dJOB 
(4.29t.20) 

For manufacturers' sales offices, see yellow pages 

4750 

STANDARD RESISTANCE TABLE 
ReslsIlInce Part Marking Reslslllnce 

(Ohms) Code Code 

100 A2 101 
200 22 201 
500 52 SOl 
1,000 A3 102 
2,000 23 202 
5,000 53 S02 
10,000 A4 103 
20,000 24 203 
SO,OOO 54 503 
100,000 A5 104 
200,000 25 204 
500,000 55 504 
1,000,000 A6 105 

HOW 10 ORDER 
3363X-1-103E 

~~ S1yle 

Standard or Modified 
Product Indicator 

- 1 = S1andard Product 

Resistance Code 

Embossed Tape Designator 

Consult factory for other available options. 

STANDARD RESISTANCE TABLE 
Resistance Part Marklng Resislllnce 

(Ohms) Code Code 

10 Al 100 
20 21 200 
50 22 500 
100 A2 101 
200 22 201 
500 52 SOl 
1,000 A3 102 
2,000 23 202 
5,000 53 S02 
10,000 M 103 
20,000 24 203 
50,000 54 503 
100,000 AS 104 
200,000 25 204 
500,000 55 504 
1,000,000 A6 105 
2,000,000 26 205 

Special resistances available from 10 
ohms to 2 megohms. 

HOW 10 ORDER 
3374 X -1 - 502 E 

Model ~ 
Style • 

Standard or Modified 
Product Indicator 

- 1 = Standard Product I Resistance Code 
Embossed Tapa 

Consult factO~ for other available options. 
E = 750 pes. "r881 (standard) 
G - 3000 pes.l13" reel (optional) 

are to wiIhouInotIce. 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

BaU~I_I;."",,;,B_O_U_R.;..N_S_S_E_N_S_O_R_S_/...;,C_O_N.;..T_R_O_L_S_' I_N_C_. _2_53_3_N_O_R_T_H_15_0_0_W_E_S_T_S_T_R_E_E_T_O_G_D_EN_,_U_T_8_44_04 ___ _ !..!.. _ _ (1 800) 468-6932 FAX (801) 479-0394 TWX 310-378-9499 

SOLDER LUGS PC PINS 
(Rear Facing) Dimensions not given are the same as 

PC pins (Rear Facing) With Rear Mounting Bracket 

Slimline 
Potentiometers 

Bourns@ Slimline Potentiometers 

·F".~OR~ 

PC PINS (Side Exit) 
With Side Mounting Bracket 

... r-o @-------~ 
ffJ{) U 

~ 
11.02,,2.29) 

TItRU.3P\.C&. 

I'LJ 

~ 
-1I----~4P1.cs. 

IT]' .... !-I.. 11T.iii 
....:!!!.ii5J) 2P1.CS. 
(18.17) L "E"ZP\.CS. 

G-' -S --r-T-r-
"f" .II11 OR ,2IXI 

"'i23ij PI ..:R!!..0IA1PLCS. 
(1.'1) • 

~
.":.~ 

r-.• " A 
(17.on ~ k 
L n'2:"m.J!! 

= _____ ~' ... 
J .\..Il--~aPLcs. 

"E"2PLCS. l-

Electrical Characteristics' 
Standard Resistance Range 

Linear Tapers ............................................................................................ 500 ohms to 1.5 megohms 
Audio Tapers ................................................................................................ 1 K ohms to 500k ohms 
Resistance Tolerance (All Tapers) ............................................................................................ ± 20% 
Independent Linearity ............................................................................................ ± 5% (linear taper) 

Effective Electrical Angle ................................................................................................. 270° ± 5% 
Power Rating @ 70°C (Voltage Limited by Power dissipation or 350 VAC, Whichever is Less) 

Linear .................................................................................................................. 75 watt 
Audio. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .25 watt 

Environmental Characteristics' 
Rotational Life ........................................................................................................ 50,000 cycles 

Total Resistance Shift 
Linear ....................................................................................... ± 10 ohms or 12%, whichever is greater 
Audio .......................................................................................................... ± 20% maximum 

Mechanical Characteristics 
Mechanical Angle ........................................................................................................ 300° ± 5° 
Detents ..................................................................................................... Center, 10, 20, 30, none 

Rotary Optical 
Encoders 

Bourns<!> Optical Encoders 

Electlcal Characteristics 

Optional 

. Radial LeadS"",- r-...:R 1 r .250 
~.L (18.5) (6.31) 

.025 sa ~Ri ~-1 (635)' - - --

. ~ r:: 1/4-32 UNEF} 

(5.59) 
.1247 + .0000/- .0003 DIA 

(3.167 + .0000/- .0076) • 

1 .625 t-
(15.88) I 

~o --1:-(2~-) --'-.l 
- . "T [(21t 

h .375 
.054 (9.53) 

(1.37) 

Output ...............•.................................... 2-bit gray code, Channel A leads Channel B by 90° (electrical) wiht clockwise rotation 

~~~~:~ ~~:~. '. '. ' ......... '. '. ' ..... ' ..... '. '. '. '. '. '. ' ................. '. ' ....... '. ' ............. ' ..... ' ....... '. '. '. '. '. '. '. '. ' ..................... '. ' ..... '. '. '. ' ......... ' ........... '. '. '. '. ' ..... ' ... 5:~ .~~~ rfAO~~y~~~ 
Output Voltage 

Low Output ....................................................................................................... 0.8V maximum 
High Output ......................................................................................................... 4V minimum 

Output Current 
Low Output ...................................................................................................... 25 rnA minimum 

Insulation Resistance (500 VDC) ....................................................................................... 1,000 megohms 
Rise/Fall Time ....................................................................................................... 2oons (typical) 
Shaft RPM (Ball Bearing)(Resolutions -s 128 cycles) ................................................................... 5,000 rpm maximum 
Power Consumption ............................................................................................... 136 mW maximum 
Pulse Width (Electrical Degrees, Each Channel) .......................................................................... 180° ± 45° TYp. 
Pulse Width (Index Channel) .................................... _ .................................. __ ..................... 360° ± 90° 
Phase (Electrical Degrees, Channel A to Channel B) ....................................................................... 90° ± 45° TYp. 
Index Channel Centered on 1-1 State Combination of A and B Channels ............................................................. 0° ±45° 
'ConsuK factory for other voltages up 10 15 VOC. 

Mechanical Characteristics 
Rotational Life 

A & C Bushings (300 rpm maximum) ................................. '" ......................................... 10,000,000 revolutions 
W, S & T Bushings (5,000 rpm maximum) (Resolutions :s; 128 cycles) .......................•.............•••.......••• 200,000,000 revolutions 
Specifications are subject 10 change without notice. 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2027 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

BaU~I__;..."":,B_O_U_R:...N_S_S_E_N_S_O_R_S_/C:..O_N",,T_R_O_L_S_, I_N_C_. _25....;3_3.;.,N.;.,O....;R_T_H.;.,1.;.,50_0_W_E_S_T_S_T_R_E_E_T_O_G_D_E_N_,_U_T_8_44_04 ___ _ ~ _ _ (1800) 468-6932 FAX (801) 479-0394 TWX 310-378-9499 . 

Model 50 
Series· 

Bourns@ Panel Controls 

Electrical Characteristics' 
Standard Resistance Range 

PACKAGE DiMENSIONS 

ISlNGl.E. DUAL AND TRIPLE MOOUlE SHOWN! 1.'00" (2.54) TERMINAl SPACINGI 1.200" (S.CII) TERM""l SPACiNG! 

Conductive Plastic Cermet 

Linear ...................................................•................ 1K ohms to 1 megohm ............. 150 ohms to 1 megohm 
Audio .................................................................... 1 K ohms to 1 megohm .............. 1 K ohms to 1 megohm 

Total Resistance Tolerance 
Linear Tapers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . ± 10% OR ± 20% .................. ± 10% OR ± 5% 
Audio Tapers ................................................................. ± 10% OR ± 20% .......................... ± 10% 

~:!~~R~~i~~L~~~~~~(De'raieToiiAi125~ci(VOltage'Lir;'liied""""""""""""""""""" ±5% ........................... ±5% 
By Power Dissipation or 350 VAC, Whichever Is Less) . 

Linear Tapers .......................................................................... .5 watt ......................... 1.0 watt 
Audio Tapers .....................................•................................... .25 watt .......................... .5 watt 

Tracking (Multiple Sections) ................................................................... 3 db ............................ 3 db 

Environmental Characteristics' 
Rotational Life-No Load (50,000 Cycles)2 ........................................ ± 10% TRS maximum ............. ± 10% TRS maximum 

Mechanical Characteristics 

~~gh~~~~fRngie '. '. '. : : : '. '. '. '. '. '. '. '. '. '. '. '. '. '. '. '. ' ..... '. '. '. '. '. '. '. '. '. '. : '. '. '. : '. '. '. : '. '. : : '. : '. '. : : '. '. : '. : : : '. '. : '. : : : : '. 295~ i~~o .......................... 5 in-lb . 
....................... 295° ±5° 

'At room ambient: + 25°C nominal and 50% relative humidity nominal, except as noted. 
"Conductive plastiC, 25,000 cycles for cermet elements. 

Models 91 , 92, 93, 
94,95,96 

Bourns® Panel Controls 

MODEL 91 PC PIN TERMINALS, IN-LINE 

MODEL 92 J-HOOKED TERMINALS, IN-LINE 

MODEL 931 PC PIN TERMINALS, "J.:' PATTERN 

." ... "'·-tt:t1:"+-.20' .... 
..... ,,-==-L-' 

Conductive Plastic Element Cermet Element 
Initial Electrical Characteristics' 
Standard Resistance Range 

Linear Tapers ............................................................ 150 ohms to 5 megohms ............. 50 ohms to 5 megohms 
Audio Tapers ............................................................ 1 K ohms to 5.0 megohms ........... 1 K ohms to 5.0 megohms 

ResistanceTolerance .............................................•.....•........ : ±20% - ±10% ................... ±10% - ±5% 
Independent Linearity ....................................................•....... : ......... ± 5% ........................... ± 5% 
Power Rating (Voltage Limited by Power 

Dissipation or 350 VAC, Whichever is Less) 
+ 700 e Single Section Assembly ...................................................... Linear 1 watt .................... Linear 2 watts 

Log 0.5 watt Log 1 watt 
+ 70°C Multiple Section Assembly .....................................•...... Linear 0.5 watt/section ....... , ............ 1 wattTsection 

Log 0.25 watt/section 0.5 watt/section 
+ 125°C ............................................................................... 0 watt ........................•.. 0 watt 

Environmental Characteristics' 
Rotational Life (No Load) .......................................... ; ................. 100,000 cycles ................. , .. 100,000 cycles 

Mechanical Characterlstlca' • 
Mechanical Angle ................................................•....................................................... 300° ± 5° 
NOTE: AU Model 90 pefformance specifications do not apply' to units subjected to printed circuit board cleaning procedures,except for the sealed version (Model 96). 
'At room ambient: + 25°C nominal and 50% relative humidity nominal, except as noted. 
Specifications are subject to-change without notice. 

A·2028 For manufacturers' sales offices, see yellow pages EEM 1991 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

BaU~I_Jl;.....;B:..O_U_R..:.N_S_S_E_NS_O_RS_/~C,-O_N_T_R_O_L_S_, I_N_C_. _2_53_3_N_O_R_T_H_15_0_0_W_E_S_T_S_T_R_E_E_T_O_G_D_E_N_' U_T_S_44_04 ___ _ !...!.. _ _ (1 SOO) 468-6932 FAX (SOl) 479-0394 TWX 310-37S-9499 

RECOMMENDED PC BOARO MOUNTING HOlE LOCATIONS 

III'~TER FIttS 

1182~ l ,l,l J -t11J 
.200 .200 .275 

DMNSIONSININCtIES 
PARENTI£SES IfIIICATE ... lIMETERS 

TOLERANCES 
EICCEl'I WHERE N01ED 
... '.1121'.5', 
.m ± .Ol± .1271 

Model 3590 DIMENSIONS: I:, 
Bournslil Precision Potentiometers cow cw 

(2) CiYvvV'-{3) 
~-; 

Electrical Characteristics' 
Standard Resistance Range ............................................................................................ 200 tp 100Kn 
Resistance Tolerance ...............................................................•......................................... ± 5% 

~#:gfv~d~~~~~~~1~gie : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :3600~ '+ 150~·~5~ 
Power Rating (Voltage Limited By Power 

Dissipation or 450 VAC, Whichever is Less) 
+ 40°C .......................................... , , , , , ... , , ............ , ......... , ... , .. , , ... , .... , , , ... , ........ , , ..... 2 watts 
+ 125°C ................................................................................................................. 0 watt 

Environmental Characteristics' 
Rotational Life (No Load) .................................................................................... 1,000,000 shaft revolutions 

Mechanical Characteristics' 
Mechanical Angle ..... , .... , ...................................................................................... 3600° + 10°, - 0° 

Models 
6637/6638 

Bournslil Precision Potentiometers 

Electrical Characteristics' 

6637 7/a" DIAMETER 

TCUIWtCES: EXCEPT AS NOTED 
DECIMAl.S:JCX:tJl15,.lCXX:tJlD!i 
FRACTIONS::t'''' 

6638 7/a" DIAMETER 

.~ 
TOlE ..... :""PTAS~ •• '.1VP 

OECIMALS:.XX:t;.02O,.IOOC:t.G05 
FJW:TlONS: :t'M 

·"'~U 
281+·00II DIA.. 

r·"'>.01 Ii' ":.':': .... 00 I 248+·::DIA. 

t~~j[ 
NDTE:StWTSLI'PORTEOBYFRONTAHDREAfI X.0321&P 

f'RfCISKlNllAU.8EARINGS. 

6637 
7/8 " Diameter 

6638 
7/a" Diameter 
(Ball Bearing) 

Standard Resistance Range .......................................................... 1 KO to looKO .................... 1 KO to 100KO 
Resistance Tolerance ......................................................... , ............ ± 10% .......................... ± 10% 
Independent Linearity ...................................................................... ± 1% ........................... ± 1% 
Effective Electrical Angle ............................................................... 340° ± 3% ....................... 340° ± 3% 
End Voltage ........................................... , .......................... 0.5% maximum ................... 0.5% maximum 
Output Smoothness ................................................................ 0.1 % maximum ................ , .. 0.1 % maximum 
Resolution •................................................................. : .. Essentially Infinite ................. Essentially Infinite 
Power Rating ('A>ltage Limited 

By Power Dissipation, or 
300 VAC, Whichever is Less) 

+ 70°C .............................................................................. 1 watt .......................... , 1 watt 
+ 125°C ............................................................................. 0 watt ........................... 0 watt 

Environmental Characteristics' 
Rotational Life (No LOad) ................................................. 10,000,000 shaft revolutions ......... 20,000,000 shaft revolutions 

Mechanical Characteristics' 
Mechanical Angle ...................................................................•. Continuous ...................... Continuous 
'At room ambieni: + 25°C nominal and 50% relative humidity nominal, except as noted. 
Speci1ications are subjecllD change wilhoul notice. 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2029 



POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

POTENTIOMETERS 
Resistance 

Resistive Power Range Body 
Series Element (watts) (ohms) Tolerance Taper Dimensions Shaft Bushing Terminals 

Modular 

Conductive 
plastic 

0.5 

Cermet 1.0 

100-5 meg ±10% S 
Z 
RZ 

1/2" sq. 

388/389MP Same as 388 and 389 with 1/2" diameter gear motor. 

Board Washable 

0.5 100-5 meg ±10% 

1.0 50-10 meg ±10, ±20% 

0.5 100-1 meg ±10, ±20% 

S 
Z 
RZ 

Linear* 

1/2" sq. 

0.625" sq. 

Note: available as Land Straight-T attenuator. *Consult factory for other tapers. 

Cermet 1.0 100-5 meg ±S, ±10% Linear' 0.625" sq. 
Carbon 
composition 0.5 50-10 meg ±10,±20% 
Conductive 
plastic 0.25 100-1 meg ±10, ±20% 

Note: available as Land Straight-T attenuator. 'Consult factory for other tapers. 

A 408 
Conductive 0.5 100-5 meg ±10, ±20% S 1/2" sq. 
plastic Z 

RZ 
409 Cermet 1.0 

~ 

Industrial 

Conductive 0.5 100-5 meg ±10, ±20% S 1/2" 
plastic Z diameter 

RZ 

Conductive 0.5 250-1 meg ±10, ±20% Linear' 0.625" sq. 
plastic 

Note: Available as a Straight-T attenuator. 'Consult factory for other tapers 

381 Conductive 
plastic 

Conductive 
plastic 

2.0 

2.0 

100-5 meg ±10, ±20% 

50-10 meg ±10, ±20% 

380 Like Series 53, except 100,000 life and stainless steel shaft 

Note: can be used with AE switches 

S 5/8" dia, 
Z 
RZ 

S 1" dia, 
Z 
RZ 

Slotted Plain 
Flatted Locking 

Slotted Plain 
Flatted Locking 

Plain Plain 
Slotted Locking 
Flatted 

Plain Plain 
Slotted Locking 
Flatted 

Slotted Plain 
Flatted Locking 

Slotted Plain 
Split 
locking 

Plain Threaded 
Slotted Unthreaded 

Slotted Plain 
Flatted Locking 

Slotted Plain 
Flatted Locking 

Solder 
hook 
PC 

Solder 
hook 
PC 

Solder 
lug 
PC 

Solder 
lug 
PC 

Solder 
hook 
PC 

PC 
Solder 
lug 

PC 

Solder 
lug 

Solder 
lug 

CLAROSTAT MFG. CO .• INC .• 1 WASHINGTON STREET, DOVER, N.H, 03820' TEL. (603) 742-1120FAX (603) 742-0481 

A·2030 For manufacturers' sales offices, see yellow pages EEM 1991 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

CRL: COn1ponents. Inc. 
Highway 20 West 
Fort Dodge, Iowa 50501 
Telephone: (515) 573-1300 
FAX: (515) 573-1342 

POTENTIOMETERS 

Series 200 • " , , 

, , 

• 15116" diameter 
• PC, wirewrap or solder lug terminals 
• Bushing, twist tab, or PC Terminal Mount, 
• Numerous metal or plastic shaft options 

SPECIFICATIONS 
Resistor: Carbon Linear ± 20%; Carbon, Non-Linear ± 20" 
Power Rating: .S Watt Linear; .2 Watt Non-Linear 
Max. Oper. Voltage: 3S0VDC 
Rotational Life: 2S,OOO cycles 
Rotation: 300 0 ± So 
CRV: <5% 
Insulation Resistance: > 100 megohm 

Series 900 

• .699" diameter 
• Stud, bracket or PC mount 
• Numerous knob styles and colors available 
• Vertical or horizonal mounting styles 

SPECIFICATIONS 
Resistor: Carbon; Linear ± 20% 
Power Rating: .2 Watts 
Max. Oper. Voltage: 2S0VDC 
Rotational Life: 2S,OOO cycles 
Rotation: 260 0 ± 30 

Contacts: Dual Wiping, Low Noise 

Series 1200 

• .492" diameter 
• Low cost 
• Bushing or PC terminal mount 
• Velvet smooth rotational feel 

SPECIFICATIONS 
Resistor: Carbon, Linear; < SOOK ohm ± 20%; 

> SOOK ohm ± 30% 
Power Rating: .16 Watt ' 
Max. Oper. Voltage: 200 Volts (RMS or VDC) 
Rotational Life: 2S,000 cycles 
Rotation: 300 0 ± 10° 
CRV, Initial: 2% Nominal 
Insulation Resistance: 100 Megohm Min. 

i 32 X.375 THREAD 

HORIZONTAL \jOUNT PC TERMINALS ji699 MAX .238~ ~ 

"~ !-. I~:::~: STUD 

.375 h:l 
.148 

SCREWDRIVER ~ , 
SLOT ~I '- .030 DIA ~Z7i ' .197 .160 I-- 3 TEIIMINALS 

_. L I ' MOUNTING 
.073~ • SURFACE 

.492 

ONE SECTION POTENTIQIjIETER 
RC. TERMINAl. MOUNTING =tj197 , <h;(J SURFACE 

.059 OIA 13) - .29!> 
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EEM 1991 For manufacturers' sales offices, see yellow pages A·2031 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

MODELS ST22 andST23 
Chip Potentiometers 
Surface Mounted, Single Turn 

Open Frame, 4mm Square 

FEATURES 
• Designed for efficient, accurate 

miniaturization 

• Can be wave or dip soldered without rotor 
problems 

• Coded marking for easy identification of 
resistance value 

• Models for standard, automatic or reverse 
adjustment 

• 12mm tape and reel packaging 

A COMPANY OF 

. ELECTRICAL SPECIFICATIONS 
Resistance Values: 1000 to 1 MO. 
Resistance Tolerance: ± 30%. 
Rated Power: 0.2 watts at 70°C. 
Rated Voltage: 100 VDC. 
Rotation Life: 20 rotations. 
Torque: 20 to 200 g/cm. 
Rotation Angle: 270° ± 20° total. 
Operating Temp. Range: -40°C to + 100°C. 
TCR: ± 250PPM/oC. 
CRV: 5% maximum. 

A COMPANY OF 

MODELS ST53Vd andST53VL 
Cermet Trimmers 

Surface Mount, Miniature, Single Turn, Fully Sealed 

.-------------. FEATURES APPLICATIONS 

• 0.2 watts at 85°C 
• Excellent stability 

The ST53 trimming potentiometers have been designed 
for surface mount applications. They offer volumetric 
efficiency and have dimensions of .197" x .197" x .106" 

• Wide ohmic range [5.0 x 5.0 x 2.7] with high performance and stability. The 
• Fully sealed ST53 models are suitable for both manual or automatic 
• Low temperature coefficient operation and can with-stand wave,.vapor phase and 
• Low contact resistance variation reflow soldering techniques. 
• Manual or automatic operations ELECTRICAL SPECIFICATIONS 

'---.-_______ ---' • Small size for optimum packing density Electrical Travel: 220° ± 15°. 

STANDARD 
RESISTANCE 

VALUES 
(Ohms) 

MAXIMUM 
POWER 
AT 85°C 
(Watts) 

MAX. CURRENT 
THROUGH 

WIPER 
(mA) 

T.C. 
_55°C 

+ 125°C 
PPM/oC 

o 
+ 200 

Standard Series: 1-2-5. 
Resistance Range: 100 to 1 MO. 
Resistance Tolerance: ± 10% standard. 
Temperature Coefficient: (- 55°C to + 155°C), ± 

100PPM/oC for Rn <?: 1000. 
Power Rating: 0.2 watt at + 85°C. 
Limiting Element Voltage: 200 V. 
Contact Resistance Variation: 1% Rn or 30. 
End Resistance Variation: 10 typical. 
Dielectric Strength: 1000 V RMS. 
Insulation Resistance: 106 MO. 
Specification: In accordance with NFC 83251 or CECC 
41100andVRCI. 

ENVIRONMENTAL SPECIFICATIONS 
Climatic Category: 55/125/56. 
Sealing: Fully Sealed container, solder immersion. 

± 100 Soldering Cycle (Surface Mounting): 2 minutes at 215°C 
or 10 seconds at 260°C or 3 seconds at 350°C (according 
to VRCI). Soldering by wave, reflowand vapor phase. 

MECHANICAL SPECIFICATIONS 
Mechanical Travel: 270° ± 10°. 
Operating Torque: 2.2 ounce inch maximum. 
End Stop Torque: 5.0 ounce inch minimum. 
Weight: 0.15 grams maximum. 

For more information contact: 
DALE ELECTRONICS, INC., 1155 W. 23rd Street, Tempe, f!;Z 85282-1883 • Phone (602) 967-7874 • Fax 602-829-9314 

A·2032 For manufac;turers' sales offices, see yellow pages EEM 1991 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

MODELS ST63Y and ST63Z 
Cermet Trimmers 
Surface Mount, Miniature 

Industrial Grade, Multiturn, Fully Sealed 

FEATURES APPLICATIONS 
• 1/4" square and fully sealed 
• 0.25 watts at 85°C 

4750 

A COMPANY OF 

• • Tight'tolerance 
• Very low T. C. 
• Low contact resistance variation 
• Low end contact resistance 

The ST63 has dimensions of 6.6 x 6.8 x 4.6mm and is designed for 
PCB surface mounting. 2 styles are available according to the 
positioning of the control screw and contact positions. The cermet 
track gives a high stability performance with an extended ohmic 
capacity of 10n to 2Mn. 
ELECTRICAL SPECIFICATIONS 

STANDARD MAXIMUM 
RESISTANCE POWER 

VALUES AT 85°C 
(Ohms) (Watts) 

10 0.25 
20 0.25 

• Tape & Reel or Tube packaging 

MAXIMUM MAX. CURRENT T.C. 
WORKING THROUGH -55°C 
VOLTAGE WIPER + 125°C 

(Yobs) (mA) PPMrC 

1.58 158.0 0 
2.23 112.0 +200 

Electrical Travel: 13 turns ± 2. 
Standard Series: 1-2-5. 
Resistance Tolerance: ± 10% standard. 
Power Rating: 0.25 watt at + 85°C. 
Limiting Element Voltage: 250 V. 
Contact Resistance Variation: 2% Rn or 2n, whichever is greater. 
End Resistance Variation: 1n typical. 
Dielectric Strength: 1000 V RMS. 
Insulation Resistance: 106 Mn, 500 VDC. 

1---.'i~----1I--~i--+--n~+--~i<--I----j MECHANICAL SPECIFICATIONS 
200 0.25 7.07 35.0 
500 
1k 
2k 
5k 
10k 
20k 
50k 
100k 
250k 
500k 
1M 
2M 

0.25 11-2 
0.25 15.8 
0.25 22.3 
0.25 35.3 
0.25 50.0 
0.25 70.7 
0.25 112.0 
0.25 158.0 
0.25 250.0 
0.13 223.0 
0.06 250.0 
0-03 250.0 

22.0 
15.8 
11.2 
7.1 
5.0 
3.5 
2.2 
1.6 
1.0 

0.50 
0.25 
0.12 

Mechanical Travel: 15 turns ± 5. 
Operating Torque: 2.1 ounce inch maximum. 
End Stop Torque: Clutch action. 

± 100 Weight: 0.5 grams maximum. 
ENVIRONMENTAL SPECIFICATIONS 
Climatic Category: 55/125/56. 
Soldering Cycle (Surface Mounting): 2 minutes at 215°C or 10 

seconds at 260°C or 3 seconds at 350°C (according to VRCI). 
Soldering by wave, reflow and vapor phase. . 

A COMPANY OF 

MODELS T7YA and T7YB 
Cermet Trimmers 

Miniature, Industrial Grade 

I~.I 
FEATURES 
• 0.5 watts at 85°C • High stability 
• Low T. C. • Wide resistance range 
• Easy to read scale 

APPLICATIONS 
The T7 trimmer is only .275" [7.0] in diameter and fits almost any
where. A sealed plastic case protecting a quality cermet track 
guarantees high performance and reliability. Adjustments are made 
easier by the clear scale readings. Competitively priced, the T7 is 
ideally suited to all industrial applications. 

STANDARD MAXIMUM MAXIMUM 
RESISTANCE POWER WORKING 

VALUES AT 85°C VOLTAGE 
(Ohms) (Watts) (Volts) 

10 0.50 2.2 
20 0.50 3.2 

100 0.50 7.0 
200 0.50 10.0 
500 0.50 15.8 
1k 0.50 22.4 
2k 0.50 31.6 
5k 0.50 50.0 
10k 0.50 70.7 
20k 0.50 100.0 
50k 0.50 158.0 
100k 0.50 224.0 
200k 0.31 250.0 
500k 0.12 250.0 

MAX. CURRENT 
THROUGH 

WIPER 
(mA) 

50.0 
32.0 
22.0 
16.0 
10.0 
7.0 
5.0 
3.2 
2.2 
1.25 
0.50 

T.C. 
-55°C 

+ 125°C 
PPM/DC 

0 
+200 

± 100 

ELECTRICAL SPECIFICATIONS 
Electrical Travel: 270° ± 15°. 
Standard Series: 1-2-5. 
Resistance Tolerance: ± 10% stand,ard. 
Power Rating: 0.5 watt at + 85°C. 
Limiting Element Voltage: 250 V. 
Contact Resistance Variation: 3% or 3n, whichever is greater. 
End Resistance Variation: 1 n typical. 

MECHANICAL SPECIFICATIONS 
Mechanical Travel: 300° ± 15°. 
Operating Torque: 3 ounce inch maximum. 
End Stop Torque: 5.6 ounce inch minimum. 
Weight: 0.02 ounces. 

ENVIRONMENTAL SPECIFICATIONS 
Climatic Category: 5511 ~O/56. 

'--___ -'-__ ---' ___ -'-____ -'-_--' Sealing: Enables cleaning. 1M 0.06 250.0 0.25 

For more information: 
DALE ELECTRONICS, INC., 1155 W. 23rd Street, Tempe, AZ 85282-1883 • Phone (602) 967-7874 • Fax 602-829-9314 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2033 



4750 POTENTIOMETERS, TRIMMERS, CoNTROLS, & RHEOSTATS 4750 

A COMPANY OF 

MODELS TX, TXD, TY (A~ D, M,'P) 
. Cermet Trimmers 

STANDARD 
RESISTANCE 

VALUES 
(Ohms) 

10 
20 

200 
500 
1k 
2k 
5k 
10k 
20k 
50k 
100k 
200k 
500k 
1M 
2M 

Miniature, Industrial Grade 

FEATURES 
• 0.5 watt at 85°C • Easy to read scale 
• Typ. contact resistance variation = 1% 
• Fully sealed 
• Wide temp. range - 55°C to + 125°C 
• Excellent stability owing to multi

contact wiper in precious metal 

POWER 
AT 85°C 
(Watts) 

0.50 2.2 
0.50 3.2 

0.50 10.0 
0.50 15.8 
0.50 22.4 
0.50 31.6 

224.0 
158.0 

50.0 
32.0 
22.0 
16.0 

T.C. 
-55°C 

+ 125°C 
PPMI"C 

o 
+200 

APPLICATIONS 
This newly designed trimming potentiometer can be mounted on PCBs as 
an alternative to most of the current 3/S" [9,531 square trimmers with the 
advantage of a significantly smaller size 9/32" [7,141, 

ELECTRICAL SPECIFICATIONS 
Electrical Travel: 260° ± 15°, 
Standard Series: 1-2-5, 
Resistance Tolerance: ± 10% standard. ± 5% available. 
Power Rating: 0.5 watt at + 85°C. 
Limiting Element Voltage: 250 V. 
Contact Resistance Variation: 1 % or 20 (whichever is greater). 
End Resistance Variation: 10 typical. 
Dielectric Strength: 1000 V RMS. 
Insulation Resistance: 106 MO (500 VDC). 

MECHANICAL SPECIFICATIONS 
Mechanical Travel: 300° ± 15°. 
Operating Torque: 3 ounce inch maximum. 

± 100 End Stop Torque: 5.7 ounce inch maximum. 0.50 50.0 10.0 
0.50 70.7 7.0 
0.50 100.0 
0.50 158.0 
0.50 224.0 
0.31 250.0 
0.12 250.0 
0.06 250.0 
0.031 250.0 

5.0 
3.2 
2.2 
1.25 
1.50 
0.25 
0.12 

Weight: 0.02 ounces maximum. 

ENVIRONMENTAL SPECIFICATIONS 
Temperature Limits: - 55°C to + 125°C. 
Climatic Category: 55/100/56. 
Sealing: Fully sealed container. 

MODELT63 
Cermet Trimmers 

Small Size, 1/4 [6.35], Industrial Grade 
Multiturn, Fully Sealed Container 

A COMPANY OF 

~--------~ FEATURES APPLICATIONS 

200 
500 
1k 
2k 
5k 
10k 
20k 
SDk 
100k 
200k 
500k 
1M 
2M 

A·2034 

• 0.25 watts at 85°C • Space saving 
• Excellent stability & setting accuracy 
• Multi-contact wiper in precious 

metal 

MAXIMUM MAXIMUM MAX. CURRENT T.C. 
POWER WORKING THROUGH -55°C 
AT 85°C VOLTAGE WIPER + 125°C 
(Watts) (Volts) PPMI"C 

0.25 1.58 158.0 0 
0.25 2.23 112.0 +200 

0.25 7.07 35.0 
0.25 11.2 22.0 
0.25 15.8 15.8 
0.25 22.3 11.2 
0.25 35.3 7.1 ± 100 
0.25 50.0 5.0 
0.25 70.7 3.5 
0.25 112.0 2.2 
0.25 158.0 1.6 
0.25 224.0 1.1 
0.13 250.0 0.50 
0.06 250.0 0.25 
0.031 250.0 0.13 

Due to their square shape and small size (6.6 x 6.S x 4.7mm), the T63 
trimmers are ideally suited for PCB use, enabling high density board 
mounting with reduced space requirement between cards. 4 styles are 
available differing by the top or side position of the adjustment screw and 
the spacing of the terminals. The use of cermet for the resistive track 
ensures an excellent stability of the nominal specifications throughout life. 
ELECTRICAL SPECIFICATIONS 
Electrical Travel: 13 turns ± 2. 
Standard Series: 1-2-5. 
Resistance Tolerance: ± 10% standard. ± 5% available. 
Power Rating: 0.25 watt at + 85°C. 
Limiting Element Voltage: 250 V. 
Contact Resistance Variation: 2% Rn or 20 (whichever is greater). 
End Resistance: 10 typical. 
Dielectric Strength: 1000 V RMS. 
Insulation Resistance: 106 MO (500 VDC). 
MECHANICAL SPECIFICATIONS 
Mechanical Travel: 15 turns ± 5. 
Operating Torque: 2.1 ounce inch maximum. 
End Stop Torque: Clutch action. 
Weight: 0.02 ounces. 
ENVIRONMENTAL SPECIFICATIONS 
Climatic Category: 55/125/56. 

For more information contact: 
DALE ELECTRONICS, INC., 1155 W. 23rd Street,.Tempe, AZ 85282-1883 • Phone (602) 967-7874 • Fax 602-829-9314 

For manufacturers' sales offices, see yellow pages EEM 1991 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

MODELT93 
Cermet Trimmers 

Small Size, 3/8 [9.53] Square, 
Industrial Grade, Multiturn, Fully Sealed 

4750 

A COMPANY OF 

r---------~ FEATURES APPLICATIONS 

200 
500 
lk 
2k 
5k 
10k 
20k 
50k 
lOOk 
200k 
500k 
1M 
2M 

• 0.5 watts at 85°C The T93 is a small size trimmer - 3/8" x 318" x 3116" [9.53 x 9.53 x 4.78] for 
• Contact resistance variation < 1 %, typo PC board mounting. 5 styles are available which differ by the position of the 
• Multi-finger wiper contact in precious control screw in relation to the PC board plane and by the spacing of the 

0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.31 
0.12 
0.06 

0.031 

metal terminals. Excellent operational stability is provided by the use of a cermet 

+200 

10.0 50.0 
15.8 32.0 
22.4 22.0 
31.6 16.0 
50.0 10.0 
70.7 7.0 ± 100 
100.0 5.0 
158.0 3.2 
224.0 2.2 
250.0 0.50 
250.0 0.50 
250.0 0.25 
250.0 0.12 

element. The T93 model is ideally suited for all industrial applications. 
ELECTRICAL SPECIFICATIONS 
Electrical Travel: 19 turns ± 2. 
Standard Series: 1-2-5. 
Resistance Tolerance: ± 10% standard. ± 5% available. 
Power Rating: 0.5 watt at + 85°C. 
Limiting Element Voltage: 250 V. 
Contact Resistance Variation: 2% Rn or 2n (whichever is greater). 
End Resistance: 1 n typical. 
Dielectric Strength: 1000 V RMS. 
Insulation Resistance: 106 Mn (500 VDC). 
MECHANICAL SPECIFICATIONS 
Mechanical Travel: 22 turns ± 5. 
Operating Torque: 2.1 ounce inch maximum. 
End Stop Torque: Clutch action. 
Weight: 0.04 ounces. 
ENVIRONMENTAL SPECIFICATIONS 
Climatic Category: 55/125/56. 

. A COMPANY OF 

MODELS Ti8 and T18T 
Cermet Trimmers 

3/4 [19.05] Rectangular, Industrial Grade, Multiturn 

200 
500 
lk 
2k 
5k 
10k 
20k 
50k 
lOOk 
200k 
500k 
1M 

0.75 
0.75 
0.75 
0.75 
0.75 
0.75 
0.75 
0.75 

0.625 
0.31 
0.12 
0.06 

12.2 
19.4 
27.4 
38.7 
61.2 
86.6 

122.0 
194.0 
250.0 
250.0 
250.0 
250.0 

FEATURES 
• 314" [19.05] rectangular 
• T18 normal housing 
• T18T transparent housing 

61.0 
39.0 
27.0 
19.0 
12.0 
9.0 
6.0 
4.0 
2.5 
1.25 
0.50 
0.25 
0.12 

T.C. 
-55°C 

+ 125°C 
PPMI"C 

o 
+200 

± 100 

ENVIRONMENTAL SPECIFICATIONS 
Climatic Category: 55/100/56. 
Sealing: T18-Fully sealed, T18T-Enables cleaning. 

FINE PITCH SCREW FOR 
OUTSTANDING SETTING ABILITY 

METAL COLLECTOR 
IMPROVES POWER 
DISSIPATION 

THERMOPLASTIC BOTTOM 
PROTECTS TRACK FROM 
MECHANICAL STRESSES 
DUE TO SEALING RESIN 

ELECTRICAL SPECIFICATIONS 
Electrical Travel: 15 turns ± 1. 
Standard Series: 1-2-5. 
Resistance Tolerance: ± 10% standard. 

HIGH PERFORMANCE PLASTIC CASE 
T18 Standard Housing 

T18T Transperent Houolng 

LARGE SIZE SADDLE TO 
PREVENT BACK·LASH 

MUL Tl-FINGEREO WIPER FOR 
LOW CONTACT RESISTANCE 

CONNECTIONS SOLOERED TO TRACK 

T. C.: T18 = (- 55°C to + 125°C), ± 100PPM/oC for Rn;?: 100n. 
T18T = (- 55°C to + 105°C), ± 100PPM/oC for Rn;?: 100n. 

Power Rating: 0.75 watt at + 70°C. 
Limiting Element Voltage: 250 volts. 
Contact Resistance Variation: 2% or 2n, whichever is greater. 
End Resistance Variation: 1n typical. 
Dielectric Strength: 1000 V RMS. 
Insulation Resistance: 106 Mn, 500 VDC. 
MECHANICAL SPECIFICATIONS 
Mechanical Travel: 18 turns ± 3. 
Operating Torque: 2.8 ounce inch maximum. 
End Stop Torque: Clutch action. 
Weight: .04 ounces maximum. 

For more information contact: 
DALE ELECTRONICS. INC .. 1155 W. 23rd Street. Temoe. AZ 85282-1883 • Phone (602) 967-7874 • Fax 602-829-9314 

EEM 1991 For manufacturers' sales offices, see yellow page~ A·2035 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

MODELS RT24 and RTR24 
Wirewound Trimmers 

4750 

A COMPANY OF 

Military, MIL·R·272GB Qualified, Type RT 
Established Reliability, MIL·R·39G15 Qualified, Type RTR 

ff' 
RESISTANCE· 

(Ohms) 

FEATURES 
• Precious metal wiper 
• Solderable leads 
• Military quality at affordable prices 
• Established Reliability to 0.01%1 

1 ,000 hours, R level 

NOMINAL RESOLUTION 
(%) 

APPLICATIONS 
Wirewound trimmers are particularly useful in applications where any 
combination of high power, low TCR and/or excellent long term life stability 
are important design considerations. 

ELECTRICAL SPECIFICATIONS 
Electrical Travel: 22 ± 4 turns. 
Resistance Range: 10n to 10kn. 
Resistance Tolerance: ± 5% standard. Closer tolerances available. 
Temperature Coefficient: '(-65°C to + 150°C) ± 50PPM/oC. 
Power Rating: 1.0 watt at 85°C derated to 0 watt at 150°C. 
End Resistance: 1 n or 2%, whichever is greater. 
Equivalent Noise Resistance (ENR): 100n max. 
Dielectric (DWV): 1000 VAC at atmospheric pressure. 
Insulation Resistance: > 100,000Mn (500 VDC). 

MECHANICAL SPECIFICATIONS 
Operating Torque:_ 5 oz. inch max. 
Rotation: Clutch stop, wiper idles. 
Weight: 0.935 grams max. 
Resistive Element: Nickel chromium. 
Rotational Life: 200 cycles min. 
Terminal Strength: 2 pounds for 10 seconds. 

ENVIRONMENTAL SPECIFICATIONS 
Temperature Limits: - 65°C to + 150°C. 
Sealing: Fully sealed case (non-hermetic). 

A COMPANY OF 

MODELS RT26 and RT27 
Wirewound Trimmers 

Military, MIL.R.2720a-Qualified, Type RT 

FEATURES 
• Precious metal wipe 
• Solderable leads 
• Special configurations available 
• Milquality at affordable prices 

APPLICATIONS 
Wirewound trimmers are particularly useful in applications where any 
combination of high power, low TCR and/or excellent long term life stability 
are important design considerations. - -
ELECTRICAL SPECIFICATIONS 
Electrical Travel: 22 ± 4 turns. 
Resistance Range: 10n to 5kn. 
Resistance Tolerance: ± 5% standard. Closer tolerances available. 
Temperature Coefficient: (- 65°C to + 150°C) ± 50PPM/oC. 
Power Rating: 0.5 watt at 85°C derated to 0 watt at 150°C. 
End Resistance: 1 n or 2%, whichever is greater. 
Equivalent Noise Resistance (ENR): 100n max. 
Dielectric (DWV): 1000 VAC at atmospheric pressure. 
Insulation Resistance: > 100,000Mn (500 VDC). 
MECHANICAL SPECIFICATIONS 
Operating Torque: 3 oz. inch max., RT26. 5 oz. inch max., RT27. 
Rotation: Clutch stop, wiper idles. 
Weight: 0.935 grams max. 
Resistive Element: Nickel chromium. 
Rotational Life: 200 cycles min. 
Terminal Strength: 2 pounds for 10 seconds. 
ENVIRONMENTAL SPECIFICATION$ 
Sealing: Fully sealed case (non-hermetic). 

For more information contact: 
TECHNO DIVISION, DALE ELECTRONICS, INC., 7803 Lemona Avenue, Van Nuys, CA 91405-1139 • Phone (818) 781-1642 • Fax 818-781-8647 

A·2036 For manufacturers' sales offices, see yellow pages EEM 1991 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

MODELS RJ24 and RJR24 
Cermet Trimmers 

4750 

A COMPANY OF ... 
TECHNO 

Military, MIL·R·22097 Qualified, Type RJ 
Established Reliability, MIL·R·39035 Qualified, Type RJR T LlliJ FEATURES 

, 

" 

• Infinite resolution • Board washable and easy adjustability 
• Solderable leads, Hot Solder Dipped • The ~J/RJR24 trimmers are continually tested to the f!1ost dema~~ing 
• Withstands thermal stress requirements of MIL-R-22097 and MIL-R-3903S. Units are qualified 

environments from 10n to 1Mn to CharacteristicH (± SOPPM/°C) of MIL-R-3903S. 
ELECTRICAL SPECIFICATIONS 
Electrical Travel: 2S ± 2 turns. 
Resistance Tolerance: ± 10% standard. 

I-RESiSwiCE-rMAiiMui";oRi~GViouiGEI T. C.: (- 55°C to + 150°C) ± 100PPM/oC. ± 50PPM/oC available. 
Power Rating: 0.5 watt at 85°C derated to 0 watt at 150°C. 
Maximum CRY: 3% of R or 30, whichever is greater, typical 0.5%. 
End Resistance: 2% of R or 20, whichever is greater, typical 0.20. 
Dielectric Strength: 1000 VAC at ambient temperature. 
Insulation Resistance: > 100,000MO (500 VDC) 
MECHANICAL SPECIFICATIONS 
Operating Torque: 5 ounce inch maximum. 
Rotation: Clutch stop, wiper idles. 
Weight: 1.3 grams maximum. 
Resistive Element: Thick film. 
Rotational Life: 200 cycles minimum. 
Terminal Strength: 2 pounds for 10 seconds. 

1---------=='---+------=='"="""-----1 ENVIRONMENTAL SPECIFICATIONS 

I-----=~---+-----='=""----___i Temperature Limits: - 65°C to + 150°C. 
Sealing: Fully sealed case (non-hermetic). 

MODELS RJ26 and RJR26 
Cermet Trimmers 

A COMPANY OF ... 
TECHNO 

Military, MIL·R·22097 Qualified, Type RJ 
Established Reliability, MIL·R·39035 Qualified, Type RJR T O FEATURES 

• Infinite resolution • Board washable and easy adjustability 
"" • • Solderable leads, Hot Solder Dipped • The RJ/RJR26 trimmers are continually tested to the most demanding 

!jf' • Withstands thermal stress requirements of MIL-R-22097 and MIL-R-3903S. Units are qualified 
. environments from 10n to 1Mn to Characteristic H (± SOPPM/°C) of MIL-R-39035. 

ELECTRICAL SPECIFICATIONS 
Electrical Travel: 22 ± 2 turns. 
Resistance Tolerance: ± 10% standard. 
T. C.: (- 55°C to + 150°C) ± 100PPM/oC. ± 50PPM/oC available. 
Power Rating: 0.25 watt at 85°C derated to 0 watt at 150°C. 
Maximum CRY: 3% of R or 30, whichever is greater, typical 0.5%. 
End Resistance: 2% of R or 20, whichever is greater, typical 0.20. 
Dielectric Strength: 1000 VAC at ambient temperature. 
Insulation Resistance: > 100,000MO (500 VDC). 
MECHANICAL SPECIFICATIONS 
Operating Torque: 3 ounce inch maximum. 
Rotation: Clutch stop, wiper idles. 
Weight: 0.6 grams maximum. 
Resistive Element: Thick film. 
Rotational Life: 200 cycles minimum. 
Terminal Strength: 2 pounds for 10 seconds. 
ENVIRONMENTAL SPECIFICATIONS 
Temperature Limits: - 65°C to + 150°C. 
Sealing: Fully sealed case (non-hermetic). 

For more information contact: 
TECHNO DIVISION. DALE ELECTRONICS, INC .. 7803 Lemona Avenue, Van NUY5, CA 91405-1139 • Phone (818) 781-1642 • Fax 818-781-8647 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2037 
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[)UNC:AN 
LLb Tl\~ )Nl( '-"'; 

A BEl Electronics Company 

A complete selection of standard products is available 
for cost-effective solutions to a wide variety of functions, 
DUNCAN ELECTRONICS is also prepared to respond to 
special requirements, and offers a host of new, innovative 
alternatives to position sensing applications, 

PT-l00 SERIES 

ELECTRICAL SPECIFICATIONS 
Resistance: 2.4K-9.6KIl standard 

(See table) 
Special resistances: contact 
factory 

RT TOlerance: ± 20% standard ± 10% 
and less: special 

Accurecy (independent linearity): 
± 0.07% to 0.05% standard 
(contact factory for special) 

Power Rating: 0.75 watts/inch stroke 
Temp Range: - 55· to + 125·C 
Resolution: Infinite (conductive 

plastic) 
Stroke (electrical travel): 6" (l50mm) 

to 36" (900mm) (See table) 

ELECTRICAL SPECIFICATIONS 
Resistance Tolerance: ± 20% 
Independent Linearity: ± 0.70 to 

0.06% (See table) 
Power Rating at 70· C: 0.25 watte Per 

inch of electrical travel derated to 0 
watts at 125· C 

Output Smoothness: 0.1% 
Resolution: Infinite 
Insulation ReSistance at 500 VDC: 

1000 megohms 
DielectriC Strength: 500 VRMS 
Temperature Range: - 55 to 

+125·C 

MECHANICAL SPECIFICATIONS 
Mechanical Travel: Electrical travel 

+0.1" min. (See tabla) 
Shaft: 0.250" (6.35mm) diameter; 

1/4-26 threaded end adaptor 
(furnished) M6 threaded adapter 
availabla (MetriC Model) 

Case Size: 1.25" square x length 
(See table) 

Actuation Force: lib. (maxlmuml
standard 

Repeatability: Within 0.0005" 
(.013mm) 

Life: 100 x 10' (up to 12" stroke
derated proportionately for longer 
units) 

MECHANICAL SPECIFICATIONS 
Mechanical Travel: Elactrical travel 

+0.1" Inch min. 
Actuation Force: 2 oz. max. 
Repeatability: WIthin .0005 In. 
Life: 10 x 10' Cycles 
Shaft Alignment: Floating shaft 

design allows for shaft1interface 
mls8lignment up to 0.010· (.25). 
Shaft l"Otates freely . 

Housi~ Diameter: 
0.62 (16mm) 

9800 SERIES 
THROFTLE POSITION AND 

INDUSTRIAL CONTROL SENSOR 
MODULES 

The Duncan 9600 Series Sensor Is designed for 
rugged, continuous under hood environments. Features 
include high temperature, stable materials; Insert molded 
integral connector/body design to eliminate weak/stress 
points or leaks during angine wash-down or weter exposure. 

To meet a verlety of mounting area needs and 
InterConnection requirements, fourteen standard models 
are available. For complete specifications, engineering 
assistance or special configurations of the 9600 Series to 
meet specific applications, contact a Duncan repnssenta
tlve or tha factory. 

"-100 SERIES UNIAR MOnON POSITION TRANSDUCERS 
MODELNO~ 106 109 112 118 124 1. 136 
Resistance 11 5.01< 2.41< 3.2K 4.8K 6.41< 8.0K 9.61< ±20% 
Linearity 
!±% standard) 0.07 0.07 0.07 0.05 0.05 0.05 0.05 

Electrical Travel 6 9 12 18 24 30 36 Inches (150) (225) (300) (450) (600) (750) (900) (mm) 
Case Dimensions in inches (mm) 
Htltlsing Length 8.82 11.82 14,82 20.82 26.82 32.82 36.82 

(224) (300) (377) (529) (881) (834) (986) 
Total Weight 360 460 580 805 1025 1245 1470 !gms) 
Intertia (ums) 70 90 105 145 180 220 260 
• Add prefix M lor metric models. 

600 SERIES LINEAR MonON 
POSITION SENSOR INFINITE RESOI.U'TION· 
MODEL 801 802 103 l1li4 606 610 812 
Resistance KIl 1.0 2.0 . 3.0 4.0 6.0 10.0 12.0 
linearity 
±% 0.70 0.35 0.25 0.15 0,12 0.09 0.08 

Electrical Travel 1.00 2.00 3.00 4.00 6.00 10.00 12.00 inches 
(mm) (25) (51) (76) (102) (152) (254) (305) 

Case Dimensions In inches !mml 
Housing Length 2.50 '3.50 4.50 5.50 7.50 11.50 13.50 

157) (89) (114) (140) (190) (292) (343) 
Shaft Length 2.10 3.10 4.10 5.10 7.10 11.10 13.10 
extended (53) (79) (104) !1291 (180) (282) (333) 

MODEL - 9610 96111 
Total Electric Travel 0.50(12.7) 1.00(25.4) 1.50(36.1) Inches!mml 
Total DC Resistance ±25% UK 3.4K 5.1K 
Linearity Over Active Electrical 
Travel ±2% ±2% ±2% 

Best PractIcal Line!!!!!x ±1.0% ±0.5% ±0.35% 
Power Ratl!!ll At 7O"c, watts .25 .50 .75 
Mechanical Trav8I ±.015 (±0.4) 

inches!mm) 0.56(14.2) 1.08(26.9) 1.56(39.6) 

Housing Length ±.015 (±0.4) 
inch8s!mml 1.08(26.9) 1.56 (39.6) 2.08(52.3) 

Fully Extended Length±;015 (±0.4) 
Inches!mml .810 (20.6) 1.310 (33,3) 1,810(46,0) 

Housing Cruss Section (max.) 0.35 H (9.0) X 0.35 H (9.0) X 0.35 H (9.0) X 
incheS!mml 0.50 W !12.!) 0.50 W (12.!) 0.5OW(12.7) 

Mechanical Life 1,000,000 Full Cycles, 5,000,000 Dither ~Ies 
Stop Strength oz. (Newtons) 360(100) 
Actuation Force oz. (Newtons) 14.4 (4.0) MaxImum supprl8dwlth in1emal spring to 

retum actuator to extended POSitIon. 
Hu!!!!!!!!x 95% !l36"C 
Vibration 15G's, 50 to l,oooHz, 2hrs. each ~ne 
Shock UPto5OG's 
Tem~reLimlts -4O"C to + 135"C 
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PRECISION POTENTIOMETERS 
A COMPlETE SELECTION OF WIREWOUND, HYBRID, AND CONDUCTIVE PLASTIC UNITS, 
INCLUDING COMMERCIAL AND INDUSTRIAL MODELS AND SPECIAL CAPABILITIES. 
COMPARISON OF RESISTIVE CHARACTERISTICS 

RESISTIVE TECHNOLOGY 
Conductive 

PARAMETER Wlrewound Hybrid Plastic 

Resistance Range Full Range Limited Range Full Range 

Std. Resistance Tolerance ±3% ±5% ±10% 

Effective Travel Range Up to 10-Turns Up To 10-Turns 360" Maximum 

Temp. Coefficient of Resistance ±20PPMoC ±70PPMoC -300PPMoC 

Power Dissipation High High Moderate 

Resolution Finite Infinite Infinite 

AdjuslabilitylSetability Fair Good Excellent 

LinearitylConformity Very Good Good Excellent 

Contact resistance Low High Moderately High 

Rotational life (Rev.) 2x 1{)11 lOx 10' 50 x 1(l' 

Moisture Stability Excellent Good Fair 

Non-linear Functions Excellent Good Excellent 

Rheostat Applications Excellent Poor Fair 

AC Circuit Applications Poor Fair Excellent 

Relative Cost Low Medium High 

SINGLE TURN POI'ENTIOMETERS 
UnearityWoI Max. Power 

Elementll,pei Resistance Best ~f Mounting 
Series o. Dia. Range(O) Standard Practical Style 

WIREWOUND 
1200 '/s" IS-7SK ±O.S ±0.2 1.25 ServolBushing 
1230 '/s" IS-S0K ±O.S ±0.25 1.25 Bushing 
1300 11116" 25-100K ±0.4 ±0.15 2.0 Servo/Bushing 
1500 1111s" 25-125K ±0.3 ±0.12 3.0 Servo/Bushing 
1600 1'/4" 25-150K ±0.25 ±0.09 4.0 Servo/Bushing 
1630 1'1," 25-100K ±0.3 ±0.15 4.0 Bushing 
1700 2" 25-200K ±0.2 ±O.OS 5.0 Servo/Bushing 
lBOO 3" 25-250K ±0.15 ±0.05 7.0 Servo/Bushing 

CONDUCTIVE 
t220 '/s" 400-75K ±0.5 ±0.2 0.5 Servo/Bushing 
1320 11(16" 500-100K ±0.4 ±0.15 0.75 ServoiBushing 
1520 17116" 500-125K ±0.3 ±0.10 1.0 Servo/Bushing 
1620 1'14" 500-150K ±0.25 ±0.075 1.5 ServoiBushing 
1720 2" 600-200K ±0.2 ±0.06 2.0 Servo/Bushing 
1820 3" 750-300K ±0.15 ±0.04 3.0 ServolBushing 
5251 7/8" 500-100K ±1.0 ±0.2S 1.0 Servo 
5253 W' SOO-toOK ±2.0 ±0.2S 1.0 Bushing 

HYBRID 
2200 7/8" 200-1 OK ±O.S ±0.2S 1.25 Servo/Bushing 
2300 11/,s" 200-15K ±0.4 ±0.2 2.0 Servo/Bushing 
2500 17h6" SOO-2OK ±0.3 ±0.15 3.0 ServolBushing 
2600 1'1," SOO-2SK ±0.2S ±0.12 4.0 Servo/Bushing 
2630 1'/4" SOO-2SK ±O.S ±0.2 4.0 Bushin~ 
2700 2" SOO-30K ±0.2 ±0.1 5.0 Servo/Bus ing 
2800 3" 7S0-50K ±0.15 ±0.07 7.0 Servo/Bushing 

MULTI-TURN POTENTIOMETERS 

Linearity (0/1) Max_ Power 
Elementll,pel Resistance /I of Best ~700C Mounting 

Series o. Dia_ Range (0) Turns Standard Practical ails) Style 

WIREWOUND 
1.5/2.0/2.5 3200 '/8" 3-250K 3/5/10 ±0.5/ ±0.1/ Servo/Bushing 

0.35/0.25 0.07/0.05 
3233 1/8" 10-200K 10 ±0.25 ±0.1 2.5 Bushing 
3500 17110" 5-500K 3/5110 ±0.25J ±0.5/ 3.014.0/5.0 Servo 

0.2/0.15 0.04/0.03 
3600 5-600K 3/10 ±0.3S/0.2S ±0.1/0.0S 5.0n.0 Bushin~ 
3700 2" 5-S30K 3/10 ±O.2IO.l ±0.04/O.02 5.0n.0 ServolBus ing 

HYBRID 
4200 '/s" 5OO-100K 315/10 ±0.5/ ±0.15/ 1.5/2.012.5 Servo/Bushing 

0.35/0.25 0.110.075 
4500 11110" 500-200K 315110 ±0.2S1 ±0.075/ 3.014.0/5.0 Servo 

0.210.15 . 0.06/0.05 
4700 2" lK-250K 3110 ±O.2IO.l ±0.06/0.03 5.0n.0 Servo/Bushing 

NOTES: 1. All Wlrewound models are manufactured to meet or exceed applIcable charactertstlcs of MIL-R-I2934. 
2. All Conductive Plastic and Hybrid models are manufactured to meet or exceed applicable characteristics 

of Mll-R-39023. 

POSITION SENSING PRODUCTS 

400 SERIES SLiDELINE POI'ENTIOMETERS 
L=Llnear A=Audlo B=Balance 

Electrical .L A B 
1. Resistance Range (Ohms) lK to 250K 6OOt02SK lKto25K 

lK 2. Standard Resistance Values"(Ohms) lK 
2K 
SK 
10K 
20K 
50K 

lOOK 
3. ReSistance Tolerance""% ±2O 
4. Linearity Tolerance Std.(%) 

Special(%) 
±2.0 
±0.1 

5. Taper conformity (dB) 

6. Tracking (Dual Channel Only) (dB) 

7. End Voltage (%) 
S. Maximum Insertion Loss (dB) 
9. Maximum Allentuation (dB) 

(Three-Terminal Device) 
10. Resolution 
11. Power Rating at 700e (Watts) 

Model 4211422 
Model 441/442 

Mechanical 
1. Travel (inches MM) 

2. Ac1uating Force, Max. 
3. Stop Strength 
4_ Number of Channels 

5. Terminals 

6. Housing Length 

7. Panel Cutout 

General 
1. Ambient Temperatures 
2. Taps 

3. Dual independent wipers 

NA 

2% 

0.5 
NA 
NA 

2.5 
4.0 

Model 4211422 
Model 441/442 
~z.,.) 
(bs. g.) 

Model 421/441 

Model 4221442 
Model 421 , 422 
Model 441 , 442 
Model 421, 422 
Model 441, 442 

4. Life Traverses 

600 
lK 
5K 
10K 

±2O 
NA 
NA 

0-20dB:±2 
> 20-50 dB:±4 

0-2OdB:2 
> 20-50 dB:4 

NA 
1.0 
90 

INFINITE 

.25 

.40 
IN. 

2'14 
4'/4 
3 
10 

5K 
10K 

±2O 
NA 
NA 
NA 

NA 

NA 
NA 
NA 

.25 

.40 
MMt 

70 
108 
85 
4.5 

Single or Dual in 
Identical Case 

Solder Type Flat Lugs 
(Accepts Quick 

Connect Receptacles) 
Printed Circuit Pins 

2.5 1.0S 
6.0 1.25 

V,x3% 3x92 
V,x51fa 3x 130 

-55°C to + 125°C. 
Center Tap Available 

on Linear Only 
Available in Linear Only 

5 Million 
"Other values available as special. ""Tighter tolerances available as special. 
tSpecify prefix "M" for metric units (example: M421) 

DUNCAN 
ELEL TRl lNIC ~s 

A BEl Electronics Company 

5250 SERIES 
POTENTIOMETERS 

Duncan offers one of ;",j'''~t,,,'~1 
most complete selections of 
quality precision potentiometers, 
continuing in a tradition of 
high-performance designs 
chosen for their reliability. 
Answering the demand for a 
reliable yet truly low cost 
single-turn conductive plastic; 
7/8" diameter precision design. 
Duncan's 5250 Series provides 
both panel and servo mount 
styles. 

2865 Fairview Road, Costa Mesa, CA 92626 (714) 545-8261 FAX (714) 557-6240 
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~ ............. PR.E.C.IS.IO.N.P.O.T.EN.TI.O.M.E.~.RS ................ .. 
SYSTEMS 

MULTI· TURNS 

MW22: 7/S' dla. MW10: 3/S'dla. MW2O: 3/4' dla. MW12: l/2'dla. MRo16: 1-13/16'dla. M046: 2-1/2' dIa. 

SPECIFICATIONS 
SHOWN ARE FOR 1()' 
TURN MODELS. 

STANDARD 
RESISI"ANCE RANGE 

UNEARnY 

NUMBER OF TURNS 

POWER RATING 

ROTAOONAL UFE 

100 to lCXlcO 

:1:0.25% 

3.5 ancIl0 

2.0 WCIft 

1.000.000 

Et:onomlt:aI. 
General purpose 
voltage dMder. 

looto2QcO 100 to lCXlcO 

:1:0.25% :1:0.25% 

3.5. and 10 3.5. and 10 

1.0WClft 2.0WClft 

2.000.000 2.000.000 

Wotld', Small_ High ,_, HJgMr 
10 rum precI- T_p Houtlng. 
lion wIrewound. Should be used 

far automation. 

OPTIONS: HYBRID ELEMENTS 
SHAFT MODIFICATIONS 

NON-STD. RES. VALUES 
MULTI-GANGED 

100 to lOOK 0 0.5 to lCXlcO 

~.25% :&0.25% 

3.5~ 10 3.5.10.15.20.25 ~ 30 

1.5WC1ft 5.0WClft 

1.000.000 2.000.000 

Spat:. SQvIng ".- HIgh." Qualfly. 
rlgn. Bottom or Alto oval. with 5 
rear terminals amp tnap ac:tIon 
available. limit switch ... 

EXTAATAPS 
NON-STD. TOlERANCES 

TURNS COUNTING DIALS 

7/S' dla. - Model MG22 
Low." Co" 

7/S' dla. - Model MF22 

I' dla. - Model MB25 1-13/16'dIa. - ModeI,MF46 
LGrg. Window H.avy buly 

·l'w. X 1.75'h. 
ModelDB10. 

DBloo 
30r4 
digit 

r.ad-out 

1-1/16' dla. 
ModeIDC27 

EI:onomft:CIl 

100 to 1001(0 

:&0.3% 

3.5.10.15. and 2.0 

5.0WClft 

UQJ.ooo 

For HQIfh and Corro-
rlv. Envlronmen". 
Sealed and oll-ftlled. 

1-3/16' dIa.-
Model MD30 

No"tllp" 
GcHon 

POT/DIAL COMBINATIONS - Pre-As$sembled and CaObtafed 10 cholcfl 
of precision Mum-Tum Potentiometers 

Model DW22 - with MW22 pot. Model DC22 - wtlh MW22 pot. 

NOTE: AU dials shown fit 1/4" diapot shafts 
as standard. 

Options: ALL OmONS NOT AV AILABLB oN ALL 
DIALS. OTHER SHAFI'SIZES, OTHER COLORS AVAIL., 
SOME DIALSAV AILABLB WITHOUT BRAKE, SPECIAL 
MARKINGS ON FACE PLATE. 

Econom/t:GI 

COM~4 

FOR MOI'ORlZBD POTENTIOMETBRS, RHEOSTATS, V ARIABLB TRANSFORMERS, VAL VEPOSmONERS, SEE OUR AD IN 1!EM, 
(Motol'll, Drives • Rotary Components). For SERVO CONTROL CIRCUITRY, _ ad in 1!EM, (Control Systems &c Components). 

ETI SYSTEMS· 215 VI. Del None' Oceanslde,'CA 92054 . TEL: (619) 757·7770' FAX: (619) 757·2305 
OM .... : ....... 1ncIuRW EnteIprieM. Inc. 
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~ PRECISION POTENTIOMETERS 

lETI~----------------------------------------.. SYSTEMS 

LINEAR MOTION 

STANDARD 
RESISTANCE RANGE 

UNEARITY TOLERANCE 

ELECTRICAL STROKE 

POWER RATING 

LIFE 

Model LCP8 
Conductive Plastic 

\ \. ' 

\, 

\ 
'. 

lkt05O<n 

:t2.O'K. 

0.433' 

0.2 watts 

20.000.000 strokes 

S"."llest Linear 
Motion on the 
market. 

Model LCP12 
Conductive Plasttc 

5OOto2a<n 

:t 1.5% to :1:0.5% 

1/2',1',2',4' 

0.2 to 1.2 watt 

20.000.000 strokes 

Geneml Purpose. 5 
standard shaft types: 
Avail. wirewound. 

OPTIONS: (Not all options available on all units) 

SPRING RETURNS 
OIL FILLED & SEALED 

NON-STD. TOLERANCES 
NON-STD. STROKES 

STANDARD 

SP22E ·7/8' dla. 
Conductive Plastic 

RESISTANCE RANGE 1 K to lac n 

UNEARRY TOLERANCE :tl.O'K. 

ELECTRICAL ANGLE 320':1:5" 

MECHANICAL ANGLE 320':1: 5" 

POWER RAnNG 1.0 watt 
ROTAnoNAL UFE 10.000.000 

Lowest Cost, 
Plug on terminals. 
Also in wire
wound - SW22E 

SP22D - 7/8' da. 
Conductive Plastic 

lKto lacn 

:tl.5% 

320':1: 5" 

320':1: 5" 

1 watt 
10.000.000 

RBarTel"lrflltlll. tor 
minimum dia, pr0-
file. Also in wire
wound - SW22D 

OPTIONS: (Not all opttoris available on all units) 

MULTI-GANG 
SERVO MOUNT 

NON-STD.TOLERANCES 
EXTRA TAPS 

Model LCPL 
Conductive Plastic 

2Kt05OOkn 

:1:0.5% 

7.87 to 39.37' 

2 t06watts 

10.000.000 strokes 

Open Frame Con
struction, high 
speed tracking 

Model LCP20 
Conductive Plastic 

5OOto2a<n 

:tl%to:l:O.5% 

0.590 to 3.937' 

0.3 to 1.25 watt 

20.000.000 strokes 

Precision tolerances, 
increased power ra -
ting.Avail.wirewound. 

Model LW50 
W1rewound 

11.81 to 39.37' 

5.0 to 10.0 watt 

100.000 stroke. 

Heavy Duty 
for industrial 
machinery. 

SPECIAL SHAFTS HYBRID ELEMENT 
NON-STD. RES. VALUES 

SINGLE TURNS 

SP22 - 7/8' dla. 
Conducttve Plastic 

lKto lacn 

:tl% 

32CP:I: 2" 
Continuous 

1 watt 
50.000.000 

Hi ReI, precision 
quality. Also in 
wirewound - SW22 

REAR SHAFT 
NON·STD.SHAFTS 

SP50 - 2' dla. 
Conducttve Plastic 

lKtolacn 

:1:0.5% 

350":1: 2" 
Continuous 

3 watts 

50,000.000 

Highest Quality; 
Longest 1ife& highest 
power avaiL Also in 
wirewound - SWSO. 

S030 - 1·1/4' dla 
011 filled, W1rewound 

500 to lacn 

:t1.O'K. 

345":1:5" 

Continuous 

0.75 watt 
200.000 

For Harsh and 
Corrosive Environ
ments. Also in Condo 
Plastic - SOP30. 

SPECIAL ELECT. & MECH. ANGLES 
NON-STD. RESISTANCE VALUES 

ASK FOR OUR SELECTION GUIDE ON OUR FULL LINE OF POTENTIOMETRIC PRODUCTS 

FOR MoroRIZED FOTENnOMETERS, RHEOSTATS, VARIABLE TRANSFORMERS, VALVE POSmONERS, SEE OUR AD IN HEM, 
(Motors, Drives ok Rota.,. Components). For SERVO CONTROL CIRCUITRY, see ad in (Control Systems ok Components). 

ETI SYSTEMS· 215 Via Del Norte . Oceanside, CA 92054 TEL: (619) 757-7770 FAX: (619) 757-2305 
DlIIiUIn: Pal .... lndueIIW em.rp .... , Inc. 
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ISL PRODUCTS 
INT-ERNATIONAL LTD. 

Dept. EM, 235 Robbins Lane, Suite 270, Syosset, NY 11791 
(516) 937-3475fTWX 5032421ISL-INT 

FAX (516) 937-3840 

4750 

CAPACITORS I SILICON DIODES I CUSTOM CABLE ASSEMBLIES I LEDS I CUSTOM HYBRID CIRCUITS I 
TRANSFORMERS /ADAPTORS AND POWER SUPPLIES _ 

COMMON POTENTIOMETERS 
• Slide Variable Resistors 

Non Case Slide Pots 
Low Profile Slide Pots 

• Trimmer Potentiometers 
Carbon Types 
Cermet Types 
SMD Cermet 

• Rotary Variable Potentiometers 
9mm-17mm 
Insulated Shaft 
Metal Shaft 
Gang Configuration Available 

• Weatherproof 
Carbon Composition 
Potentiometers 
.5w-2w 

• Wire Wound Potentiometer 1 W-5W 

• Thumbwheel Pots 

• Potentiometer Blacks 

PRECISION POTENTIOMETERS 

Multiturn Wil'ewound Pot 

• Precision Single Turn 
Wirewound Pots .5W-5W 

• Multi-turn Wirewound Pots 
1W-5W 

Precision Single Twin WW Pot 

• Sine-Cosine Wirewound 
Potentiometer 

• Linear Motion Wirewound 
-Potentiometer 

SEE OUR PAGES IN SECTIONS 2100,3130,5600 & 6000 

A·2042 . For manufacturers' sales offices, see yellow pages EEM 1991 
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PRECISION CO-MOLDED CONDUCTIVE PLASTIC POTENTIOMETERS & ASSEMBLIES 

Super Smooth (low nOise) Pots, Wipers and Elements 
(.02-.03 Output Smoothness Vs MIL R 39023-.1 0/0) 

The JDK Co-Molded Conductive Plastic Process 
JDK manufactures one type of potentiometer element -
co-molded conductive plastic - because, to the designer 
and builder of systems in critical applications, there is no 
justification to use less than the best. In the JDK process, 
the termination and resistance materials are simultaneously 
molded with the plastic substrate. The result is a flush circuit 
with a very hard, smooth surface which, when combined 

SERVO MOUNT MODELS 
OUTSIDE SHAFT 

with JDK's multifinger precious metal contacts, promotes 
ultra-long life, as well as excellent electrical performance in 
all environments, The superiority of the JDK f:ush circuit 
over the raised circuit elements (i,e" condul;tive plastic film, 
screened conductive plastic, cerm'3t, hybric, and Vvirewol'nd) 
is most evident in its long-term consistent per,orrr,Lnce and 
reliability. 

BODY 
DIAMETER DIAMETER SHAFT LENGTH RESISTANCE ELECTRICAL INDEPENIIENT DUTPUT 

MODEL # INCHES INCHES LENGTH MAXIMUM RANGE ANGLE L!NEIIRITY 3MOOTHNESS 

6005 ,500 .1249 .500 ,550 1K-50K 3250 1,0% <0,1% 

6008 ,750 ,1249 ,500 .625 1K-50K 3400 .5% <0,1% 

6009 ,875 ,1249 .500 .625 1K-50K 3400 .5% <0,1% 
6011 1.062 .1249 .500 .625 1K-50K 3400 .5% <0.1% 
6015 1.437 .2498 .625 .750 1K-50K 3400 .5% <0.1% 
6018 1.750 .2498 .625 .750 1K-50K 3500 .5% <0.1% 
6020 2.000 .2498 .625 .750 1K .. 50K 3500 .5% <0.1% 

Specials available 

BUSHING MOUNT MODELS 
OUTSIDE SHAFT BODY 

DIAMETER DIAMETER SHAFT LENGTH RESISTANCE ELECTRICAL INDEPENDENT OUTPUT 
MODEL # INCHES INCHES LENGTH MAXIMUM RANGE ANGLE LINEARITY SMOOTHNESS 

6205 .500 .1249 .687 .550 1K-50K 3250 1.0% <0.1% 
6208 .750 .1249 .687 .625 1K-50K 3400 .5% <0.1% 
6209 .875 .1249 .687 .625 1K-50K 3400 .5% <0.1% 
6211 1.062 .1249 .687 .625 1K-50K 3400 .5% <0.1% 
6215 1.437 .2498 .875 .750 1K-50K 3400 .5% <0.1% 
6218 1.750 .2498 .875 .750 1K-50K 3500 .5% <0.1% 
6220 2.000 .2498 .875 .750 1 K-50K 3500 ,5% <0.1% 

Specials avaIlable 

ELEMENT/ROTOR/WIPER ASSEMBLIES 

~~~ 
NOMINAL NOMINAL 
OUTSIDE INSIDE NOMINAL WIRE 

MODEL DIAMETER DIAMETER THICKNESS TERMINATIONS 

6909 .702 .186 .072 30 Awg Teflon Coated single conductor 6" long 

6911 .888 .186 .072 30 Awg Teflon COllted single conductor 6" long 
6915 1.252 .435 .072 30 Awg Teflon Coated single conductor 6" long 
6918 1.557 .435 .072 30 Awg Teflon Coated single conductor 6" long 

-. .. , 6920 1.805 .435 .072 30 Awg Teflon Coated single conductor 6" long 

e' Electrical performance SImIlar to servo and bushing models 
Many custom sizes available 

THE JDK DIFFERENCE 
Since the JDK process and systems are foremost in the industry, 
we are able to offer the following features: 
• ULTRA-LONG ROTATIONAL LIFE - 50 million cycles minimum 

for most applications of 6000 & 6200 models 
• STATE-OF-THE-ART OUTPUT SMOOTHNESS - always under 
~% . 

• NO INTERNAL SOLDER CONNECTIONS - conductive epoxy 
and welded connections used for greater reliability 

• LOW TORQUE - less than 0.1 in oz. available in most single 
cup 6000 & 6200 models 

• 18 MONTH WARRANTY - standard for most applications of 
6000 & 6200 models , 

• OUTSTANDING VALUE =' best "price/performance" ratio, in 
the industry 

• ALL UNITS DESIGNED, MANUFACTURED, AND TESTED IN 
ACCORDANCE WITH MIL-R-39023 

~ WHEN POTENT'OMETER 

J lA\Ontro fs:RTn'c:'CAl 

CUSTOM REQUIREMENTS 
AND ASSEMBLIES 
JDK specializes in custom electrical and/or mechanical require
ments for potentiometer in the sizes above as well as the following: 
Next Assemblies: 
JDK will add td its potentiometers
Flanges, extra cups, connectors, 
multiple taps, flying leads, special 
shafts 
Motor and/or Gearheads in 16 or 
22mm diameters 

2630 Lavery Court 
Newbury Park, California 91320-1593 

(805) 499-7779 
FAX (~05) 499-0990 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2043 



--~( (415) 834-5888 )------
~ANTENNAS FILTERS RELAYS TEST EQUIPMENT 

Antenna Specialist Curtis Aleph International Fluke 
Cablewave Hardware J.W. Miller Allied Controls Simpson Electric 
Decibel Products Mallory American Zeitler Triplett 

Stancor Aromat TIMERS 
AUDIO PRODUCTS C.P. Clare Agastat 

Argos FUSES 
Crydom Amperite 

Atlas Bussmann 
Coto Industrial Timer 

Bogen Liltelfuse 
Gordos Magnecraft 

Quam U.S.D. 
Guardian Master Electronics 

Shure ITT Midtex 
Switchcraft Line Ele«;tric .Omron 
University HARDWARE Magnecraft Polter & Brumfield 

3-M Master Electronics SSAC 
BATTERIES Alta Boots Midtex 

AMP Omron TOOLS & SOLDER Duracell 
Ico Rally Polter & Brumfield AMP Eveready 
E.F. Johnson Sigma Blazer 

Kodak 
G.C. Electronics Struthers-Dunn Ersin 

CABINETS 
Harvey Hubbell Theta-J Kester 

BUD 
Kulka Smith OK Machine & Tool 
OK Tools Paladin 

Calif. Chassis Panduit 
RESISTORS & 

Portasol 
Vector 

NETWORKS Ungar 
CAPACITORS R.G. Allen 

Weller 
R.G. Allen Bourns 

Xcelite 
E.F. Johnson Clarostat 

Helper Winch 
Mallory LAMPS & LIGHTING Mallory 

Sprague Eveready Ohmite TRANSFORMERS 
Chicago Minature Dormeyer 

CIRCUIT BREAKERS 
IDI 

Jeffersons 
lEE SEMICONDUCTORS 

Heinemann Ledu Semi Inc. 
Microtran 

Potter Brumfield Luxo Semitronics Sola 
Waber Electric Leecraft Stancor 

Mag-Lite Thordarson 
CONNECTORS Stanley SWITCHES Triad 

AMP Arrow Hart. U~T.C. 
Amphenol AMP 
Cablewave OUTLET STRIPS C&K TUBES 
E.F. Johnson Waber Cherry Electric Eimac 
Kulka G.C. G.E. 
Manhattan McGill National 
Paladin POT'S & CONTROLS Omron Raytheon 
Panduit Bourns Oslo R.C.A. 
Pomona Clarostat Otto Varian (Klystrons) 
Superior Ohmite Swilchcraft TUBING 
Switchcrafl Unimax Alpha 

Electrovert 
COUNTERS POWER SUPPLIES TERMINAL BLOCKS Heli-Tube 

Hecon & TRANSFORMERS AMP Panduit 
Kessler-Ellis Dormeyer Buchanan WIRE & CABLE 
Redington Microtran Curtis Alpha 
Stemco Sola Electrovert Belden 

StancOr Magnum Ciiblewave 
FIBER OPTICS Superior RDI Carol 

AMP Triad Siemen Iboco 
Amphenol Tripp-lite USC Madison 
Belden Cable UTC Vernitron-Beau Manhattan 
Madison Waber Weidmuller Quabbin 

B.aIOB 8 CLAROSTAT 
va 

A·2044 For manufacturers' sales offices, see yellow pages EEM 1991 



4750 POTENTIOMETERS. TRIMMERS. CONTROLS. & RHEOSTATS 4750 

PRECISION WIREWOUND MAUREV 
INSTRUMENT CORP. SINGLE TURN POTENTIOMETERS PST 

The wirewound family of precision single turn potentiometers provides a level of quality that has become an 
industry standard. Designed for applications that require extreme accuracy and high reliability, they meet or 
exceed most applicable military specifications. They are ideal for laboratory equipment and as standards for 
test bench applications. The unique design of the wiper assembly provides back-lash free operation. 
The housings are machined from aluminum, brass or stainless steel. Shafts are ground and polished 303 
stainless steel with either brass sleeve or precision ball bearings. 
These combinations provide close linearity tolerances and high repeatability for a relatively moderate 
environment. 

BUSHING 

Total Resistance (Ohms) ±5% 
Independent Linearity ± % 
Theoretical Electrical Travel (Degrees) 
Theoretical Elect. Travel Tal. (Degrees) 
Total Mechanical Travel (Degrees) 
Power Rating (Wats at 40°C) 
Life Expectancy (Rev. at 500RPM) 
Torque (ounce-inches) 
Weight (ounces) 
Stop Strength (pound-inches) 
Bearings 

SERVO 

ELECTRICAL AND MECHANICAL CHARACTERISTICS 

87-M44 1 06-M1 0 
SERVO SERVO 

500 - 50K 500 -50K 
1 to 0.2 1 to 0.1 

360 353 
2 1 

360 360 
2 2.5 

100,000 1,000,000 
.15 MAX. . 15 MAX . 

.6 . 8 

S. BALL 

1 to 0.1 
352 
3 

360 
3 

1,000,000 
.6 MAX. 

2.5 

1 to 0.1 . 
356 
3 

360 
3 

1,000,000 
.7 MAX . 

4 

S.BALL S.S.BALL S.BALL 

TEMPERATURE COEFFICIENT: 100 PPM"C - OPERATING TEMPERATURE RANGE: -55 to 135"C - DIELECTRIC: 750 VAC 

MAUREY INSTRUMENT CORPORATION 
4555 W.60th St., Chicago, IL 60629· Phone (312) 581-4555· FAX (312) 581-2576 

EEM 1991 For manufacturers' sales offices, see yellow pages 

SINCE 1952 - MANUFACTURER 
OF PRECISION COMPONENTS 
FOR CONTROL. 
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4750 

PRECISION CONDUCTIVE-PLASTIC 
SINGLE TURN POTENTIOMETERS PST 

These conductive plastic potentiometers have been. 
specially designed for severe environmental conditions in 
mill-factory operations as well as in critical military appli
cations. The molded, raised track maintains itself free from 
contamination of foreign particles, oil or water. The high 

gram pressure of the graphite composition contact on the 
raised track gives excellent resistance to contact bounce 
under punishing vibration or shock, as well as an excep
tional rotational life. Such units are particularly suited for 
applications where trouble-free maintenance is required. 

87-P82 

87-P83 

106-P249 

112-P16 

112-P19 

BUSHING SERVO 

143-P93 

200-P44S 

200-P446 

ELECTRICAL AND MECHANICAL CHARACTERISTICS 

87-P83 106-P249 112-P19 143-P 
SERVO SERVO SERVO SERVO 

Total Resistance (Ohms) 500n -SOK soon -100K SOOn -100K 1K ~ 100K 
Total Resistance Tolerance ±10% ±10% ±10% ±10% 
Theoretical Resolution .001% .001% .001% .001% 
Independent Linearity ±O.S% ±O.S% ±O.S% ±O.S% 
Theoretical Electrical Travel (Degrees) 340" 340° 340° 340° 
Theoretical Elect. Travel Tolerance (Degrees) ±3° ±2" ±2" ±2" 
Total Mechz.nical Travel (Degrees) 360° 360° 360° 360° 
Temperature Coefficient (PPM/oC) 400 400 400 400 
Operating Temperature Range (OC) -55"to10s0c -55"to tOSOC -55"to10s0c -55''1010s0c 
Power Rating (Watts at 40"C) 1 1.S 1.S 2 
Dielectric Strength (Volts, RMS for 60 Sec) 1000 1000 1000 1000 
Terminals, Standard 3 3 3 3 
Taps, Maximum Available 4 6 6 9 
Tap Tolerance ±3° ±2° ±2" ±2° 
Life Expectancy (Revolutions at SOORPM) 100,000,000 100,000,000 100,000,000 100,000,000 
Moment of Inertia (gm-cm2) 0.2 0.2 0.2 1.S 
Starting Torque (ounce-inches) O.S O.S O.S 0.3 
Running Torque (ounce-inches) 0.4 0.4 0.4 0.2 
Weight (Dunces) 0.60z. O.Boz. 0.60z. 1.7 OZ. 
'Stop Strength (pound-inches) 

SS Ball B. SS Ball B . SS BaIlB. SS Ball B. 

• Add one ounce-inch for O-ring seal Standard Resistance Values Within Range Indicated . 
•• For units with mechanical stops. 500 n , 1K, 2K, SK, 10K, 20K, SOK, 100K 

Conforms to MIL - R - 39023 A 

MAUREV 
INSTRUMENT CORPORATION 
4555 West 60th Street, Chicago, IL 60629· PHONE (312) 581-4555· FAX (312) 581-2576 

A·2046 For manufacturers' sales offices, see yellow pages 

20o-P446 
SERVO· 

1K-100K 
±10% 
.001% 
±O.S% 
340" 
±2° 
360° 
400 

-:-55"to 105"C 
3 

1000 
3 
9 

±2° 
100,000,000 

1.S 
0.3 
0.2 

40z. 

SSBall B. 
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POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

MAUREV HEAVY DUTY LINEAR MOTION POTENTIOMETERS 
INSTRUMENT CORP. WIREWOUND AND CONDUCTIVE PLASTIC HDL 

WIREWOUND M2028 This transducer combines the inherent 
accuracy and reliability of a wirewound potentiometer with the 
physical ruggedness required in industrial applications. They 
are used with hydraulic and mechanical actuators to measure 
and control linear motion. The self-aligning spherical ball ends 
and MS connector simplifies installation. High duty bearings 
give the V4 inch shaft stability in the extended position. 

CONDUCTIVE PLASTIC P1991 Where severe environmental 
conditions exist as in mills, factories and power generating 
plants, this linear motion transducer is practically inde
structible. The unit is impervious to dust, oil and moisture. The 
molded, raised conductive track and graphite composition 
contacts provide for years of maintenance free service. As with 
the M2028, the self-aligning spherical ball ends and MS 
connector allows for ease in installation. 

~--------------------------------A--------------------------------~ 

.250 Dia. 
Spherical Baaring 

.2495/.2515 Dia.Bore Spherical Bearln9 Rod End 

~ 
.2490/.2515 Diameter Bore 

TOLERANCES 2 Wiper 

UN~ER~1Sf !~~IED Retracted 1 3 Extended 
End End 

SCHEMATIC 

(1/2 Scale) 

.xxx ±.OOS 

__________ ELECTRICAL AND MECHANICAL CHARACTERISTICS 

Total Resistance (Ohms) 
Total Resistance Tolerance 
Theoretical Resolution 
Independent Linearity 
Theoretical Elect. Travel (inches) 
Theoretical Elect. Travel Tolerance (inches) 
Total Mechanical Travel (inches) 
Temperature Coefficient 
Operating Temperature Range 
Power Rating (Watts at 40"C) 
Dielectric Strength (Volts, RMS for 60 Sec) 
Terminals 
Taps 
Tap Tolerance (inches) 
Life Expectancy (Cycles at 60 in .Imin.) 
Shaft Frictional Force 
Weight (ounces) 
Bearings 

Notes: 1. Mating connector supplied. 
2. Stainless steel Shaft. 
3. Anodized aluminum housinQ. 
4. Terminals available on special request. 

P1991 
CONDUCTIVE PLASTIC 

See Note 5 
±20% 

.001 inch 
±0.5% 

See Chart I 
±.025 

See Chart I 
500 PPM/·C 

- 55· to 105·C 
0.5wattlinch 

750 volts. RMS 
3 

1/2 inch spacing 
±.030 

50.000,000 

e%; , 
Dash Elect. Meeh. Wt. 
No. Travel Travel A B Ozs. 

-1 leOO 1e25 13.20 10.50 10 

-2 2eOO 2e25 13.20 10e50 10 

-3 3eOO 3e25 13.20 10.50 10 

-4. 4.00 4.25 13.20 10.50 10 

-5 5.00 5.25 13.20 10.50 10 

-6 6.00 6.25 18.50 15.80 15 

-7 7.00 7.25 18.50 15.80 15 

-8 8.00 8.25 18.50 15.80 15 

-9 9.00 9.25 18.50 15.80 15 

-10 10.00 10.25 18.50 15.80 15 

-11 11.00 11.25 23.70 21.00 20 

-12 12.00 12.25 23.70 21.00 20 

-13 13.00 13.25 23.70 21.00 20 

-14 14.00 14.25 23.70 21.00 20 

-15 15.00 15.25 23.70 21.00 20 

PART NUMBER DESIGNATION (EXAMPLE) 
M2028-5-502 

~ 1 L TOTAL RESISTANCE (5000 {} ) 
ELECTRICAL TRAVEL (5.00 INCHES) 

BASIC TYPE 

MAUREY 

r 1.25 

~~ 

DASH TOTAL 
NO. RESIS-

TANCE 

102 1.000 

202 2.000 

502 5.000 

103 10.000 

203 20.000 
503 50.000 
104 100.000 

OHMS NUMBER 
PER OF TURNS 
INCH PER INCH 

500 270 

1.000 370 

2.000 415 

2.500 450 

5.000 550 

10.000 660 

20.000 1000 

5. Ohms per inch for PI991: 500. lK. 2K. 5K. 10K. 
6. W~h modification. this type is available in strokeS greater than 15 inches. 

INSTRUMENT CORPORATION 

7. Independent linearity for M2028: (100% ... TotalTums x 2) 4555 West 60th Street, Chicago, IL 60629 
PHONE (312) 581-4555 • FAX (312) 581-2576 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2047 



MAUREV 
INSTRUMENT CORP. 

LIGHT DUTY LINEAR MOTION POTENTIOMETERS 
WIREWOUND AND CONDUCTIVE PLASTIC LDL 

WIREWOUND (M-Series) These miniature transducers com
bine the best electrical characteristics in the smallest size at 
the lowest cost. The units were designed for use in laboratory 
test equipment, light industrial applications and automation 
where great accuracy of electrical output is essential. The 
spherical ball ends add flexibility to mounting. These wire
wound, linear motion potentiometers will meet the require
ment in the majority of applications. 

\ M2078 & P2080 
.125 Dia. SPHERICAL BEARINGS,BOTH ENDS 

CONDUGTIVE PLASTIC (P-Series) Where long life in a 
hostile environment is required, these linear motion trans
ducers with molded, raised tracks and graphite composition 
contacts have no equal. They are practically impervious to 
dust, water and oil. The high contact pressure resists the 
effects of severe vibration and shock. The units are being 
used in factories and mills where maintenance-free operation 
is essential. 

StroIIe 
MI326 I P1613 M2078 I P2080 

(Inches) A B ~ 0 
1 2.00 1.800 5.12 3.00 

2 3.00 2.800 6.12 4.00 

3 4.00 3.800 7.12 5.00 

4 5.00 4.800 8.12 6.00 

5 6.00 5.800 9.12 7.00 

6 7.00 6.800 10.12 8.00 

~-------------M------------~~~35 7 8.00 7.800 

4 

Shaft shown in fully retracted position 
Shaft is free to rotate .. 
Body: V2wide on terminal side x 3/adeep. 

Standard Resistance \Ialues,Ohns/inch: 250n, 500n,1K, 2K, 2.5K.1OK, 20K 

MAUREV 
INSTRUMENT CORPORATION 
4555 West 60th Street, Chicago, IL 60629 • PHONE (312)581-4555 • FAX (S12) 581-2576 

A·2048 For manufacturers' sales offices, see yellow pages 

8 

9 

10 

11 

12 

9.00 8.800 

10.00 9.800 

11.00 10.800 

12.00 11.800 

13.00 12.800 

P2080 
CONDUCTIVE PLASTIC 

EEM 1991 



4750 POTENTIOMETERS. TRIMMERS, CONTROLS, & RHEOSTATS 4750 

MAUREV 
INSTRUMENT CORP. 

MOTORIZED POTENTIOMETERS 
AND SWITCHES MPS 

General Description It Applications 
A family of single turn and multiturn, motor driven poten- motor are precisely matched to perform to exacting speciflca
tiometers and switches has been developed for industrial servo tions. Motor-clutch-pot units are available in a wide range of 
applications. They are used for such applications as variable specifications. A motor of selected speed and voltage may be 
speed controls on power generating sets, electrical- matched with single, 3, 5, or 10 turn potentiometers, either wire
mechanical remote control, and readouts. They provide ex- wound or conductive plastic. When multiple voltages are re
celient accuracy at an economical price. These integrated quired, single cups may be conveniently ganged with or 
motor-potentiometers are the result of years of Maurey ex- without clutches. In addition, Maurey engineers can provide 
perience in the manufacture of precision potentiometers and multi-tap potentiometers, special shafts and mountings, and 
motor assemblies. The potentiometers, gear head, clutch, and a wide range of AC or DC motors to your specification. 

RPM VOLTS RPM VOLTS 

16 6 96 28 

28 6 120 24 

40 12 120 35 

60 12 124 28 

72 24 148 35 

-lJ Addllnchlo,_h 
addltlona' 
l-tumcup n----...... ~ T 

I 

T 
M2391 

1----4.75--------; Add linch 10,._ 

M2261 

Standard DC Motor Data: 
Speed: (See chart) 
Voltage: (See chart) 
Current: (See chart) 
Torque at 24 volts: 50 oz-In. 
Break away voltage: 10volts DC 
Other requirements on request 

additional 
l-tumcup 

3 Inch width 

M2391 
Voltage ma 
VDC 
12 49 
24 50 
28 51 
35 53 

Speed 
RPM 

6.0 
16.0 
21.2 
24.5 

H2488 DC Motorized 10-Turn Potentiometer 
This unit utilizes a DC motor, over a wide range of speed and 
voltages, to operate a precision 10-turn wirewound potentiometer 
with a -±0.25% linearity. 
A slip clutch prevents damage to the potentiometer stops. Unit 
is suitable for a factory or mill environment. 
Potentiometer independent linearity: ±0.2S% or better 
Power rating: 2.S watts at 60°C 
Resistances available: 5000, 1K, 2K, SK, 10K, 20K, SOK, 100K. 

M2391 DC Motorized Single & 10-Turn Potentiometers 
This is a versatile motor-potentiometer assembly. When a single 
turn wirewound potentiometer is specified, multipole single 
throw switches may be added. Up to six precision potentio
meters w.ith ± O.S% linearity of various resistance values may 
be ganged. All components are easily assembled or changed. 
Proven design for factory or mill environment. 
A precision 10-Turn high resolution potentiometer with a 
± 0.250AllInearity may be specified. A Slip clutch safeguards the 
potentiometer stops from being damaged. 
Standard resistances available: 2500, 5000, 1K, 2K, 5K, 10K, 
20K, 50K, 100K. 

M2261 AC Motorized Single & 10-Turn Potentiometers 
This is a compact AC motor driven wirewound potentiometer 
with mechanical stops. A slip clutch provides positive protection 
to the potentiometer mechanical stops. For continuous rotation 
the slip clutch is replaced by a coupflng. When operated with 
Single turn potentiometers, single throw switches are available. 
1-Turn Potentiometer: ± 0.5% linearity, 4 watts power 
10-Turn Potentiometer: ± 0.25% linearity, 4 watts power 
Standard resistances available: 2500, soon, 1K, 2K, 5K, 10K, 
20K, 50K, 100K. 
Motor: 115 Volts, A.C. 60 Hz; synchronous continuous duty with 
positive clutch and instantaneous brake; standard RPM: 1, 2, 4, 
6, 10, 12,30,60. 

Special Requirements 
The types shown here are representative of a wide range of 
motor driven mechanisms manufactured by Maurey. AC or DC 
motors may be used. Single and multlcup carbon, wirewound, 
or conductive plastic potentiometers may be specified, with 
or without slip clutches or switches. Write or phone for a solu
tion to your requirement. 

MAUREY INSTRUMENT CORPORATION SINCE 1952 - MANUFACTURER 
OF PRECISION COMPONENTS 
FOR CONTROL. 4555 W. 60th St., Chicago, IL 60629· Phone (312) 581-4555' FAX (312) 581-2576 

EEM 1991 For manufacturers' sales offices, see yellow pages 



MAUREV JOYSTICKS JSP/JSE INSTRUMENT CORP. 

1 JSP JOYS~ICK CONTROLS WITH POTENTIOMETERS 

o ii' ~ The Maurey JSP 2302 series precision joystick controls have been 
2.25[ '/ .. '. proven in a wide variety of applications. 
Max.· 0 55

1 
Designed with long life precision potentiometers, the JSP series is 

Operating Voltage: 
Current: 
Output Impedance: 
Center Tap Impedance: 

4.0 t 51 0 • available with either single, dual or triple axis control. The compact 

l ~N To better suit your application, the JSPseries is available with either I · 1 . / all metal construction provides a strong, reliable unit. 

"'-1.43--.1 1~5 01 int~rnal or external boot, a push button switch in the handle and a 
. •. variety of knob styles. 

MECHANICAL SPECIFICATIONS 
Spring return to center 
Knob torque: 12 ounce-inches 
Life: 2,000,000 cycles 
limiter Plates available to limit direction of knob. 

CONDUCTIVE PLASTIC POTENTIOMETER SPECIFICATIONS 
Voltage Repeatability: ± 0.2% 
Resistance available: (±20%): 1K, 5K, 10K, 20K 
Power: 1 Watt at 25°C 
Wipers phased at center of resistance. 
Temperature Range: _30° to 105°C 

JSE INDUCTION TYPE JOYSTICK CONTROL 

f~5 ~ 
5.0 

2.00 

L_~---,-
l1.57 Dla.~-~ ~n~t~~g 

The Maurey JSE 2304 Joystick Control is a non-contacting, induc
tive device which provides extremely long life, infinite resolution and 
zero noise. Inherent in the design is a constant output throughout 
the life of the unit. 
A shaft seal boot is supplied on all units to protect the mechanism 
from moisture and dust. 
The electronic circuitry is encapsulated in an anodized aluminum 
case resulting in an assembly which is compatible to most hostile 
environments. 

1.405 ~+ 1~Z;e 
CT 
Green 

. - Black 

:--+-1-------+-1 Yellow 
1.8K 

Equivalent Circuit 

ELECTRICAL SPECIFICATIONS 

4.5 to 15.0 Volts, D.C. 
15 ma at 10 Volts, D.C. 
1800 ohms (Signals) 
340 ohms 

Center Tap Voltage: 
Resolution: 
Life: 
Leads: 

50% of Input Voltage 
Infinite 
20,000,000 cycles 

Equivalent Noise Resistance: liIone 
6 inch standard length, 
color coded 

Temperature Range: -300 to 105° C Knob has spring retum to center. 

MAUREV 
INSTRUMENT CORPORATION 
4557 West 60th Street, Chicago, IL 60629 • PHONE (312) 581-4555· FAX (312) 581-2578 
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4750 POTENTIOMETERS. TRIMMERS. CONTROLS. & RHEOSTATS 4750 

HEAVY DUTY JOYSTICK CONTROL HDJ 
The Maurey HDJ series precision industrial 

joystick fills the need for heavy duty controls. 
Designed specifically for construction and large 
industrial equipment, they have been proven in a 
variety of industries. Overhead crane controls, Marine 
hoists, Man lifts and Cherry pickers are just a few of 
the many applications. Constructed of rugged 
materials, the unit incorporates conductive plastic 

9.8 

t 
2.8 

potentiometers for extremely long life with essentially 
infinite resolution. A heavy duty shaft boot seals the 
unit from the environment. Variations are available 
with single axis control. Special configurations 
available to your specifications. The HDJ series 
joystick is ideal for your control requirement and will 
provide years of trouble free service in a harsh 
environment. 

RUBBER BOOT 

\. ~ ~.CONDUCTOR CABLE 
; LONG 

WIPER 
(yELLOW) 

X AXIS 

CW 
(GREEN) 

WIPER 
(ORANGE) 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 

MECHANICAL SPECIFICATIONS 

Major axis operating angle: 40° Total 
Spring return to center 
Life: 5,000,000 cycles 
Limiter Plates available to limit direction of knob. 

MATERIALS 

Case: Molded Glass Filled Nylon 
Lever: Stainless steel 
Trunnions: Anodized aluminum 
Bearings: Brass 

DASH 
NO. 

502 

103 

RESISTANCE 
(ohms) 

5,000 

10,000 

CONDUCTIVE PLASTIC POTENTIOMETER SPECIFICATIONS 

Resistances available: SK, 10K 
Resistance tolerance: ± 20% 
Voltage Repeatability: ± 1% 
Wipers phased at center of voltage 
Output from center: ± 6% of applied voltage 
Power: 1 Watt at 25° C 
Temperature Range: -30° to 8S0 C 

JOYSTICK PART NUMBER DESIGNATION 

T.D 2 2-rn-~ Resistance(1 0,000 n) 
Limiter Style (square) 

Knob Style (Knob H) 
Axis (2) 

Model 

MAUREY INSTRUMENT CORPORATION SINCE 1952· MANUFACTURER 
OF PRECISION COMPONENTS 
FOR CONTROL. 4555 W. 60th St., Chicago, IL 60629· Phone (312) 581-4555 • FAX (312) 581-2576 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2051 
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MAUREV 
INSTRUMENT CORP. 

SINGLE AXIS JOYSTICK CONTROLS 
WITH POTENTIOMETER SAJ 

The type SAJ single axis Joystick control Is the Ideal 
choice for those Industrial applications where a single 
plane of travel Is to be controlled. Such devices are 
used to control the speed of a single motor, or to 
determine the back and forth motion of a hydraulic or 
pneumatic cYlinder. 

Both units are spring return to center for zero refer
ence. They are avaDable with either lever type or rotary 

SAJ 2515-F 

3/8-32 X 3/8 

BUSHING --...., 

3.22 

MECHANICAL SPECIFICATIONS DASH 
Major axis operating angle: ± 70' (140' Total) NO. 
Spring return to center tap. 
Knob Torque: 12 oul1C&-lnches, nominal 501 
life: 10,000,000 cycles 
Temperature range: -30' to 105' C 102 

CONDUCTIVE PLASTIC 
202 

POTENTIOMETER SPECIFICATIONS 252 
Standard resistances: 1 K, 5K, 10K 502 
Resistance tolerance: ± 20% 
Electrical travel: ± 70' (140' Total) 
Center tap at center of electrical travel. 

103 

Knob phased at center tap. 203 
Unearlty: ± 2% 
RepeatabDIty: ± 0.2% 
Power: 1 watt at 25' C. 

actuator and will adapt to almost any mount/ng Configu
ration. The bushing type potentiometer facilitates Installa
tion. 

The precision conductive plastic potentiometer uses the 
unique Maurey rased molded track, resulting In almost 
unlimited life. In addition, this design insures that the 
potentiometer Is Impervious to moisture, oil, dust and 
industrial gases. 

RESISTANCE 
OHMS 

500 

1,000 

2,000 

2,500 

5,000 

10,000 

20,000 

2.20 

318:-32 X 3/8 

BUSHING 

JOYSTICK 

SAJ 2515-G 

2-1/4 

DIA. 

FULL SCALE 

PART NUMBER 
DESIGNATION 

SAJ2515 - E - m 
I l L RESISTANCE (10K) 

lMODEL 

KNOB TYPE 

MAUREYINSTRUMENT CORPORATION SINCE 1952 - MANUFACTURER 
OF PRECISION COMPONENTS 
FOR CONTROL. 4555 W. 60th St., Chicago,lL 60629' Phone (312) 581·4555' FAX (312) 581·2576 
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INSTRUMENTATION AND POWER SLIPRINGS 

SR2300 INSTRUMENTATION PANCAKE SLIPRINGS 

NUMBER OF CONDuctORS 2 

A Diameter of Ring & Contacl Holder 2.700 
B Center Hole in Ring 
C Center Hole in Contacl Holder 
0 Number of .156 l)ia. Mounting Holes 3 
E Boll Circle of Mounting Holes 2.325 

Rated RPM 1000 

• 1 • 1- 8 

MOO I .... 1' .• 00 
-SeeChartY-

·7V::p· 3.025 3.525 4.225 
900 800 700 

10 

5.500 

• 5.125 
800 

CHAflTY 
_OARO 

BORE SIZES 

Standard with 2, 4, 6, 8, or 10 conductors. There are 3 slidillQ conlaClS per conductor. 

CufJ8fll Capacity: 500 rna per rillQ 
Noise level: 50 milliohms 
Temperalure range: -30" 10 105·C 

lffe 10,000,000 revolutions III rated RPM 
SIac~1lQ width of boIh siipring and contact holder: .375 
Standard leads: AWG22, vinyl insulated, 12 inches IoIlQ 

The coin silver _ rillQS and precious meIaI contacts provide long I~e and low noise operation 
for Hlstrumentation use. The coMector ringlbrush sets can be stacked or "pancaked" for multiple ap
plication. These units are particulariy useful where there ~ limited axial width. 
With a wide variety of darneler and bore sizes available, the SA2300 is ideal for s~ain gage and lher
moco<JIl/e measurements where rctaling data circuits must be monitored. 

SR1322 15 conductor, 
3" ~ Rotary signel 
stiprillQforphysiological 
1eSIi1lQ. 

SR1858 84 conductor, 8" instrumenta
tion roIary sliprillQ with in1egraled ban 
bearillQS and uriversal joint. for NASA 
wind tunnel testing. 

DIA. 

SR2066 SIGNAL LEVEL SLIPRINGS 

RINGS 

2·5 

6-10 

11·15 

16·20 

21·25 

26-30 

A 

1.80 

2.30 

2.80 

3.30 

3.80 

4.30 

Current capacity per conductor: 250 ma Maximum speed: 1200 rpm 
Dielectic strength: 750 volts, RMS Ufe: 25,000,000 Rev. 
Temperature range: -55' 10 105· C Noise level: 50 milliohms 
Leads: Teflon insulated, 1211' long. Std. bore sizes: 1/2", 5/.", 3f4" 

The SR2066tota11y enctased sliprillQ assembly is used for industrial and mil~ary 
applications where low signal nose is essential. Encased ball bearillQS support 
coin siver rings with goId-p/alinum alloy brushes. 
Aluminum housillQ with ().rir1Q-seals, effectively profects the rings and brushes 
from the environment. 
Manufacturers of industrial eqUlpment requinllQ signal fesdback and low cur· 
rent inpul rely upon this precision sliprillQ for 10IlQ life and trouble fres service. 
They are used in laboratory instrumentation, fire control, meteorological circu~s 
and for numerous automation applications. 

ROTARY TYPE SLIPRINGS 
The SR2310. SR2460 and SR2495 standard sUprings fill a need for a low cost yel highly 
reliable means of medium power and signal transfer to and from a rotating shaft. 
Two standard assemblies are used, a rotary slipring with 4 to 12 conductors and a stationary 
brush block assembly providing 2 contacts per ring. The slipring assembly is mounted on 
the rotating shaft. The brush assembly is attached to the machine by 4 screws. Long life 
precious metal contacts and coin silver rings insure low noise signals and conducts 
2 amperes. Noise level: 50 millohms, Dielectric Strength: 750 volts RMS fOf 60 sec., 
Leads: AWG 22. PVC. 12" long. Contacts per ring: 2. 

MODEL NO. DIA. DIM. BORE SIZES 
C D 

SR2310 1.0 .88 114,318, 112 

SR2460 2.0 1.38 5/8,314,1 

SR2495 3.0 1.88 1-114,1-112,2 

SR2035 POWER SLIPRINGS 
Maurey SA2035 standaid power sliprings are 

8.00 1.00 10 6.50 ~ 9.625 .375 designed and bUn for rugged industrial applica-
tions. They are being used in wind power 

7.00 1.00 10 5.50 ~7 8.825 .375 generators, packing machinery, chemical pro-

6.00 1.00 10 4.50 2035.6Q.6 7.375 .312 cessing equipment and in automated 

5.00 1.00 10 3.50 ~5 6.375 .312 
applications. 
They are available in eight standard diameters 

4.00 .7510 2.50 2IJ35.6O-4 5.500 .250 with suitable bores 10 fit mosI equipment. The 
3.00 .50 10 1.50 2IJ35.6(}3 4.500 .250 larger units are available with up 10 50 rings. 

2.50 .50 10 1.00 2035-60-2.5 4.000 .250 All parts are precision machined or molded. 

2.00 .50 2035-80-2 3.500 .250 
Standard brushes are rated at 7 amps. w~h a 
max. of 3 brushes per rillQ. With 3 heavier 
brushes and wider rings, current capac~y can 
be increased 10 75 amps. per ring. 
length (C): 1.25 + .50 per ring . 

• SR2224 27 conductor, 13" 
_,3section 

SR2036 6 conduclor, 6" rotary 
_ sliprillQ. Self contained baH 

SR2234 4 conduclor, 1.5" 
dameter, coin silver rillQS. 
Rotary ~gnaf stipring for high 
speed CM18ra. 

pancake sliprillQ for windmll 
blade1eSlillQ. 

bearings Sealed un~. Used in paper 
making machinery. 

MAUREY INSTRUMENT CORPORATION SINCE 1952· MANUFACTURER 
OF PRECISION COMPONENTS 
FOR CONTROl. 4555 W.60th St., Chicago, IL60629' Phone (312) 581-4555' FAX (312) 581-2576 
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~MEMCOR-TRUOHM INC. 

POWER RHEOSTATS 

TYPE 

R121f2 
R25 
R50 
R75 
R100 
R150 
R225 
R300 
R500 
R1000 

MEET THE MEMeOR FAMILY OF HIGH 
QUALITY WIRE-WOUND POWER RHEOSTATS 

All MEMCOR Power Rheostats are vitreous enamel coated. The core and 
base are bonded together with vitreous enamel, thereby contributing 
marked!y to the heat dissipation. 

Standard tolerance: ± 10%, ±5% available as a special. 

POWER (Watts) RESISTANCE RANGE OIAMETER 

12¥2 Watt 1-5000 Ohms Ya" 
25 Watt 1-5000 Ohms 11i'6" 
50 Watt 0.5 - 10,000 Ohms 21~'" 
75 Watt 0.5 - 10,000 Ohms 2~" 

100 Watt 0,5 - 10,000 Ohms 31fa" 
150 Watt 0,5 - 10,000 Ohms 4" 
225 Watt 1-2500 Ohms 5" 
300 Watt 1-2500 Ohms 6" 
500 Watt 1-2500 Ohms 8" 

1000 Watt 1-2000 Ohms 12" 

WEIGHT 

.035 Lbs. 
0.23 Lbs. 
0.45 Lbs. 
0.60 Lbs. 
0.72 Lbs. 
1.50 Lbs, 
2.18 Lbs. 
3.0 Lbs. 
3.75 Lbs. 

10.0 Lbs. 

Special Rheostats with Tapered Sec
tions, Locking Devices, Off Positions, 
Tandem Mountings, Special Shafts on 
Bushing, and many other variations can 
be supplied. 

~ MEMCOR.TRUOHM INC. 

Write for FREE Catalog. 

A·2054 

DEPT. EM 
1320 FLAXMILL ROAD 
HUNTINGTON, INDIANA 46750 
Fax No, 356-7376 
Telephone: (219) 356-4300 
ESY LINK 629·38315 

For manufacturers' sales offices, see yellow pages EEM 1991 
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[MEPtqpAL) 
Trimmers & Switches 

TRIMMER SPECIFICATIONS 

Element 

CERMET 

~ERME1) 
URFACE 
MOUNT 

WIRE-
WOUND 

Notes: 

RJ·4/ST·4C 
TRIMMERS 

Style Shape 

SINGLE 
ROUND 

TURN 

SQUARE 

ROUND 

MULTI- SQUARE 

TURN 

REC-
TANGLE 

SINGLE 
TURN 

MULTI-
SQUARI; 

TURN 

SINGLE 
TURN ROUND 

SQUARE 

MULTI-
TURN REC-

TANGLE 

1i c 
o'~ 
~z .a-
E~ 
~~ 

z~ 

1 

1 

1 

1 

3 

12 

25 

18 

15 

1 

14 

1 

1 

19 

16 

22 

• ~~<~. 

Model 

RJ-4 

RJ-6 

RJ-13 

CT-6 

TM-7 

8026* 

8024* 

CT-9 

CT-20 

ST-4 

ST-5 

1106 

1113 

1309 

1208 

1211 

CT·9 
TRIMMERS 

Basic 
Outline 
Dlmen. 

Resist-
ance 

Inch MM Range (0) 

.19 4.9 10-2 Meg 

.25 7.0 10-5 Meg 

.50 12.6 10-5 Meg 

.25 7.0 10-2 Meg 

.28 7.2 50-2 Meg 

.25 6.4 10-5 Meg 

.38 9.5 10-5 Meg 

.38 9.5 10-5 Meg 

.75 19.0 10-5 Meg 

.18 4.5 10-2 Meg 

.25 6.4 10-2 Meg 

.25 6.6 10-30K 

.50 13.5 10-looK 

.38 9.5 10-50K 

.75 19.0 10-50K 

1.25 31.8 10-1ooK 

Power 
Rating (OC) 

.50W@70· 

.50W@70· 

.75W@70· 

.50W@70· 

.50W@70· 

.25W@85· 

.50W@85· 

.50W@70· 

.75W@70· 

.25W@70· 

.25W@85· 

.37W@70· 

.75W@70· 

.50W@70· 

.50W@70· 

.75W@85· 

ST·4 
TRIMMERS 

Operating 
Temperature Adj. Range (OC) 

Mode 

-5510 +125 lOP 

SIDE 

-5510 +125 lOP 

SIDE 

-5510 +125 lOP 

SIDE 

-5510 +125 lOP 

SIDE 

-5510 +125 lOP 

SIDE 

-6510 +150 
lOP 

SIDE 

-6510 +150 lOP 

SIDE 

-5510 +125 lOP 

SIDE 

-5510+125 
SIDE 

-5510 +125 lOP 

-5510 +125 lOP 

SIDE 

-5510 +120 lOP 

SIDE 

-5510+120 lOP 

SIDE 

-5510 +120 lOP 

SIDE 

-5510 +120 
SIDE 

-5510 +150 
SIDE 

" -.1 m 
CT·6 

TRIMMERS 

Adjustment Pin 
Configuration 

Pkg. 

• c 
Pin Style ! ~ 

To- To- In· ;i • 
18 5 Line Other :I! 

w · WS 

w P F · S,X 

P,B,PR · S,SR 

W P,R V 
F • • 

S,X H 

W P • 
S,X 

w · P,X 
y w · P X 

w • 
P X 

P,X · • 

A,B,C,F • · 
P,R,X,W • · 

T,B F · S 

T,B,T,R F,FR · S,SR 

w · P X 

P · 
P.L,PB, 

LB • 

1. Temperalure Coefficienl of resistance is 100 ppm/·C maximum. This may vary at high and low resistance values. See catalog for details. 
2. All models pass immersion at 85·C. 

*Available in military RJ & RJR versions. 

[MEPtQPALl Mepcopal Company, 11468 Sorrento Valley Road, San Diego, California 92121 
~ _ 619/453-0332, FAX: 619/481·1123 

: 
II: .. , 
(! 

· 

· 
• 

· 
· 
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(MEPtgMLl 
Trimmers and Switches 

TRIMMER PIN STYLES 
TIll' AIJJUST SIDE ADJUST TO-5. 11IP ADJUST SIIE AIJJUST TO-5 TO-5 
110SB* CT-SX CT-SP CT-68 

~i."'" 
0.10 i-t= ...1 110ST RJ-SX 

~ 
RJ-SP RJ-S8 SlOE ADJUST 

11138" TM-7X RJ-138" RJ-138 802SX 

~~ . 1113T RJ-13P RJ-138Rt 
1113TRt RJ-13PR1 TM-78 ~oJ 8024Y .~ 0.10 1 TM-7P 110S8 
802SW 11138 -Ii.. 0.1:.

10 
11138Rt 1 0.10 

SIIE ADJUST TO-S TO-S 11IP ADJUST SIIE ADJUST TO-18 
CT-SN 

~." 
CT-SW RJ-4W8 

~ CT-9P 

~it 
Tlll'ADJUST RJ-4W 

1309P CT-SR RJ-SW 
8024P TM-7W 
802SP 3-yO.

1O 
) 0.10 3 -I i.. 0.1:.

10 <D 2 0.10 

BIJlTIJII ADJUST fri1j IN-LINE T1IP ADJUST SIDE ADJUST IN-LINE 
x dimension SIIE ADJUST 0.1~ 

CT-SV CT-SH 
CT-SF 0.17 CT-9W 

':J ~G:' RJ-6F 0.17 CT-9X 1309W 
110SF 0.14 1309X 

~~ 8024W 
1113F 0.30 @7J~ 8024X 
1113FRt 0.30 

~:;J 1~ 

BOTTOM ADJUST -, SlOE ADJUST ~t; SlOE ADJUST Tf: 8T-4F CT-20P CT-20X 
.25 1208P 1211P 'J 0.70 1 - _-1- j ~ o.~ 1211P8" 

0.10 ~ 0.100-1 I- ~:.J 

SURFACE MOUNT SURFACE MOUNT 

TIll' ADJUST ~-.l TOP ADJUST ~OlJ MIN. TOP ADJUST ~ 8T-4A 8T-48 ~~ 8T-4C 
0.205 0.118 ~ -;;]97 

~~ ~ 0.244 <D--.l 1 .....d--Q) 
-l I- 0.092 -l I- 0.100 

SURFACE MOUNT SURFACE MOUNT SURFACE MOUNT 

BOTTOM ADJUST tl--.L SIDE ADJUST tl--.L SIDE ADJUST tl--.L 
ST-40 0.28 0.24 ST-4G 0.177 0.083 ST-4H 0.24 0.083 

1..1 IT 1..1 IT 1..1 IT 
-10.0921- -10.0921- -10.0921-

SURFACE MOUNT SURFACE MOUNT SURFACE MOUNT 

TOP ADJUST SlOE ADJUST ~0.25 r SIDE ADJUST 

'~1S 
SIDE ADJUST r...41 0.10 8T-SW ST-SX ST-SP ST-SR 

/J' I ;YJ 0.1~ ~ @/~-tJ 
0.10 I- 1 0.10 

*Bushing WIPER " Pin patterns shown are as seen from STANDARD RESISTANCE VALUES 

tKnob ~ 
bottom view of the part. (in ohms) 

• For all side adjust pin styles, the shaft 10 lK lOOK 
points towards the top of the page. 20 2K 200K 

CW -CCW 50 5K 500K 
• All dimensions are in inches. 100 10K 1M 

200 20K 2M 
500 50K 5M 

, 
[MEPtQPALl Mepcopal Company, 11468 Sorrento Valley Road, San Diego, California 92121 
~ _ 619/453-0332, FAX: 619/481-1123 
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1i 
o·~ 
"0 
.!z 
E-,,"' 
zE 

Element Style Shape F 

CARBON SINGLE 
ROUND TURN 1 

CARBON SINGLE 
SQUARE TURN 1 

CERMET SINGLE ROUND TURN 1 

CERMET SINGLE SQUARE TURN 1 

POTENTIOMETERS. TRIMMERS. CONTROLS. & RHEOSTATS 4750 

(MEP'(:qPAL) 
Trimmers & Switches 

TRIMMER SPECIFICATIONS 

Basic 
Outline 
Dlmen. 

Resistance Power 
Model Inch MM Range (0) Rating (Oe) 

47-4.7 Meg 
.1W@40 

410 .40 10 .05W@70 

483 100-4.7 Meg 
.05W@70 

.40 10 .lW@40 

482 .40 10 100-10 Meg .50W@70 

484 .40 10 47-10 Meg .50W@70 

PHILIPS COMPONENTS' 
CARBON AND CERMET 
POTENTIOMETERS 

Adjustment Pin 
Configuration 

... 
Pin Style 'S Operating 

Temperature ID 
Adj. To- To- In-Range (0 C) 

Mode 18 5 Line Other 

-2510 +70 TOP • • SIDE • 
-2510 +85 TOP • • SIDE • 
-5510 +125 

TOP • • SIDE • TOP • • -5510+125 SIDE • 

Pkg. 

~ 
.!J! 
1/)'-

;~ 
c: 

CIt 

• 

• 

[MEP'tQPAL] Mepcopal Company, 11468 Sorrento Valley Road, San Diego, California 92121 
_ _ 619/453-0332, FAX: 619/481-1123 
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chip 
trimming. potentiometers 

RVG3A 

FEATURES 
• Ultra-low profile-just 1.5 mm H. 
• Extremely light weight 
• Nickel barrier layer terminations for solderability 
• Suitable for both flow and reflow soldering 
• Offered on S mm tape for auto-placement 
• Standard screw driver adjustable 
• Suitable for auto-tuning (RVG3AOS) 

RVG4 

FEATURES 
• Miniature size-3.S x 4.5 x 2.3 mm for close close component 

spacing 
• Easily adjusts with regular screwdriver 
• Large, solid axle not affected by vacuum chuck during 

auto-placement 
• Nickel plated, solder coated terminals eliminate solder leaching 

in reflow soldering operations 
• Tape packaging available for auto-placement 

POT0102 

FEATURES: 
• Miniature size-.250" x .250" x .169" 
• 12-turn . 
• Wi!! withstand industria! cleaning processes 
• Cermet resistance element 
• For surface mount applications 
• Reflow solderable 

II!i!I ER.1: \® 

II!i!I ERiE r 
MURATA ERIE NORTH AMERICA 

The new SMT RVG3A Series of chip trimming potentiometers 
features an exceptionally .Iow profile-just 1.5 mm above the PC 
board-allowing higher component densities than possible before. 
Its alumina substrate and cermet resistance element provide long 
term reliability and are designed to withstand the stress of both 
flow and reflow soldering operations. 
SPECIFICATIONS 
Resistance Range 2m to2MQ 
Resistance Tolerence ±25% 
liIper Linear 
Power Rating 1I10W at 70°C 
Maximum Worldll9. Voltage 50VDC 
Operating Tamperature Ranga -55°C 10 125°C 
Rotallanallorque 2.0 to 24.5 mNm 
Ellectlve Rotalianal Angle 2700, ±loo 

The RVG4 Series has presoldered electrodes to facilitate surface 
mounted auto-placement and reflow soldering. They are also 
available with conventional lead type terminals. The wide 200° 
rotational angle improves performance and resistance range. 

SPECIFICATIONS 
Resistance Range l000hms to 2 Megohm 
TOlennce ±25% 
Temperature CueHlcient ±250ppml°C 
liIpar linear 
Pawer Rating 1hoW (at 7OOC) Derated to 0 Watts at 125°C 
Max. Working ¥UDage 50VDC 
TOrque .27 to 2.8 in.·oz. 
EHective Rotalian Elec. 200° ± 1 00 

SPECIFICATIONS 
Rasislance Range 10 ohms 10 1 Megohm 
Talerance ±10% 
Temperature Coefficient ± 1 OOppml"C 
Residual ResiSlllnce 2 ohms max. 
Pawer Rating O.2SW al85°C. Derated to rNJ al + 1250C 
WorIdng ¥Ullage 200VDC max. 
Operating 1IImp. Range -55°C to + 125°C 
Cantact Resi&lance varlatian 3% or 3 ohms max., whichever is greater 
Dielectric Streagtlt 600VAC 
Insulation Resistance 1,000 Megohms min. at 500 VDC 
TOrque 3.0 in.-oz. max. 
Ellective Electrical Adjull. 12 turns, ±2 turns 

MURATA ERIE NORTH AMERICA .2200 Lake Park Dr., Smyrna, Georgia 30080 Tel: (404) 436-1300 Telex: 2(j-1301 FAX: 404-436-3030 

For manufacturers' sales offices; see yellow pages EEM 1991 
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s~ale~ precision. cermet I 0 I!'!i!!I ERIE I® 
trimming potentlometers-±100 ppml C MURATA ERIE NORTH AMERICA 

3321 Single Turn, 1/2 Watt 

3104 Single Turn, 1/2 WaH 

1102, 4-Turn, 1/2 Watt 

'3106, 25-Turn, 1/2 Watt 

2103, 15-Turn, 3/4 Watt 

2102, 22-Turn, 1 Watt 

I!i!!I ERiE r 

FEATURES 
• Flame retardant rotor meets 

UL94V-0 requirements 
• Extremely small size

.260"D. x .181" 
• Sealed to withstand wave 

soldering and immersion 
cleaning processes 

• Can be packaged for 
auto-insertion 

FEATURES 
• Low cost 
• %" square 

FEATURES 
• Unique planetary drive 

provides the precise setting 
capability of a multi-turn unit 
in a small Single-turn package 

• Just .299"D x .260" 
• Sealed to withstand wave 

soldering and immersion 
cleaning process 

FEATURES 
• Small size-

.374" x .394" x .200· 
• Sealed to MIL-R-22097 

standards. Will withstand 
industrial cleaning processes 

FEATURES 
• Small size-

.181" x .252" x .752" 
for close board spacing 

• Sealed to MIL-R-22097 
standards. Will withstand 
industrial cleaning processes 

FEATURES 
• 22-turn mechanism provides 

extremely fine adjustment 
capability 

• High power dissipation: 
1.0W at 70°C 

• Sealed to withstand wave 
soldering and immersion 
cleaning processes 

MURATA ERIE NORTH AMERICA 2200 Lake Park Dr., Smyma,_Georgia 30080 

SPECIFICATIONS 
Resistance Range 10 ohms to 5 Megohms 
Tolerance ±20% 
Residual Reslltance 1% or 2 ohms max. whichever is greater 
Power Rallng 0.5W at 70°C. Derated to OW at +150OC 
Working Voltage ,300 VDC max. 
Operating Temperature Range 55°C to +150OC 
Contact Resistance Variation 3% or 3 ohms max. whichever Is greater 

SPECIFICATIONS 
Resistance Range 10 ohms to 2 Megohms 
Tolerance ±10% 
Residual Resistance 2 ohms max. 
Power Rallng 0.5Wat 70°C. Derated to OW at +125°C 
Working Voltage 300 VDC max. 
Operating Temperature Raage 55°C to +125°C 
Contact ReslstancI Variation 1 % or 1 ohm max. whichever Is greater 

SPECIFICATIONS 
Resistance Rangl 10 ohms to 2 Megohms 
Tolerance ±10'lo 
Residual Resistance 1'10 or 2 ohms max. whichever is greater 
Power Rating O.5W at 70°C. Derated to OW at +125°C 
Working Voltage 300 VDC max. 
Operating Temperature Range 55°C to +125OC 
Contact Resistance Variation 3'10 or 3 ohms max. whichever is greater 

SPECIFICATIONS 
Resistance Rangl 10 ohms to 2 Megohms 
Tolerance ±10'lo 
Residual Resistance 1''10 or 2 ohms max. whiChever is greater 
Power Rallng 0.5W at 70°C. Derated to OW at +125°0 
Working Voltage 300 VDC max. 
Operallng Temperatlre Range -55°C to +125OC 
Contact Resistance Variation 3'10 or 3 ohms max. whichever is greater 

SPECIFICATIONS 
Resistance Range 10 ohms to 2 Megohms 
Tolerance ±10'lo 
Residual Rallstance 3'10 or 1 ohm max. whichever is greater 
Power Rating 0.75W at 70°C. Derated to OW at +125OC 
Working Voltage 300 VDC max. 
Operating Temperature Range 55°C to + 125°C 
Contact Resistance Variation . 3'10 or 3 ohms max. whichever is greater 

SPECIFICATIONS 
Resistance Range 10 ohms to 2 Megohms 
Tolerancl ±10'lo 
Re.ldual Reslshnce 1'10 or 2 ohms max. whichever Is greater 
Power Rating 1W at 70°C. Derated to OW at +150OC 
Max. Working Voltage 300 VDC max. 
Operallng Temperature Rengl 550C to +1500 C 
Contact Resistance Variation 3'10 or 3 ohms max. whichever Is greater 

Tel: (404) 436-1300 Telex: 26-1301 FAX: 404-436-303 

EEM 1991 For manufacturers' sales offices. see yellow P,8ges A·2059 
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single turn, low cost· 
trimming potentiometers I!!iDER.~r 

MURATA ERIE NORTH AMERICA 

"ER.~I® 

Molded Substrate-RVF6 

.15 Watt, Carbon- RVF8, 
Resistance Range: 
Tolerance: 
Residual Resistance: 
Taper: 
Power Rating: 
Max. Working Voltage: 
Torque: 
Terminal Strength: 

Effective Rotation: 

100 ohms to 1 Megohm 
±25% 
Less than 5% of nominal rated resistance 
linear 
O.15W (at 70°C) Derated to 0 watts at 85°C 
150VDC 
.4 to 4.17 lin.-oz. 
17.64 oz. when the force is applied in the 
direction of the axes of the terminal 

1/5 to 3/4 Watt, Carbon, 
Plastic & Cermet-0911 

Characteristic RVX (Carbon) RVG (Cermet) 
0911 0911 

Resistance Range: 200- 200-
5 Megohms· 1 Megohm 

Tolerance: ±20% 
Residual Resistance: Less than 5000. 50 maximum 

\ 

5000 and uP. less than 1 % of nominal rated resistance 
Taper: linear 
Power Rating"": '/sW (700 C) V3W (700 C) 1/2W (700 C) 
Max. Working Voltage"·": 250VDC 350VDC 350VDC 
Torque: 0.56-4.86 0.83-6.0 0.56-4.86 

in.-oz. in.-oz. in.-oz. 
Terminal Strength: 35.27 oz. 
Effective Rotation: Elec. 240° I 2500 

" 
240° 

Mech. 2600 ±100 2800 ±1oo " 2600 ±100 
Stop Strength: 13.9 in.·-oz. 

'Derated to 0 watts at 100°C (forlSpeclai Carbon). at 125°C (for Cermet) 
"'Max working V varies with resistance value. Vmai< = ..j Resistance x Power 

1/3Watt, Cermet-RVG0707 
ReSistance Range: 100 ohms to 1 Megohm 
Tolerance: ±20% 
Temperature Coefficient: ±250ppm1"C 

%W (7OOC) 
500VDC 
0.8~6.0 

in.-oz. 

I 250° 
2800 ±100 

Residual Resistance: 100 to 500 ohms - 5 ohms max. Over 500 ohms -
1% max. 

Taper: Linear 
Power Rating: 113 W (at 700 C) Derated to 0 Watts at 125°C 
Max. Working Voltage: 100VDC 
Torque: .27 to 2.8 in.-oz. (20 to 200 g cm) 
Terminal Strength: 12.35 oz. (350 gr) when the force is applied In the 

direction of the axes of the terminal 
Effective Rotation: 200° ±100 

MURATA ERIE NORTH AMERICA 2200 Lake Park Dr.. Smyrna. Georgia 30080 Tel: (404) 436-1300 Telex: 26-1301 FAX: 404-436-3030 

For manufacturers' sales offices; see yellow pages EEM1991 
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(f) Nl)BLE 
Surface Mount Trimmer Potentiometers 

TMC3K, TMC4K 
(With Metal-Glaze Element) 

External View and Dimensions-TMC3K 

0.45.11 .. 4.11.0.45 

External View and Dimensions-TMC4K 

0.15 1.5 

Example of marl<lng 
103 

t 10kO 
Total resistance 

value per JI5-C5200 

2.05 

4750 

Soldering pettern 
(for reference only) 

Soldering pattem 
(lor reference only) 

Features: 
1. Space saving size-TMC3K measures 3.0mm x3.6Smm 

(1.Smm thick); TMC4K measures 3.Bmmx4.Smm (2.1mm thick). 
2. Designed for reflow soldering. 
3. Surface mounting with adhesive. 
4. TMC3K supplied in Smm tape and reel; TMC4K available 

in 12mm. 
S. Metal-glaze element for stability and high-temperature 

requirements. 

Applications: 
Hand-held equipment, radar detectors, bar code devices, disk 
drives. and other consumer and business electronic products. 

Specifications: 
Operating temperature range 

Mechanical Characteristics 
Total rotation angle 
Effective rotation angle 
Rotation torque 

Electrical Characteristics 
Nominal total resistance range 
Resistance taper 
Residual resistance 

Power rating 

Voltage rating 

Endless 
2S0±20o 
20-200 g-cm (S-3S°C) 

2000to 1 M 0 ±2S% 
Linear (8) 
Less than 1 % of total 

resistance (300 0 and 
below: 30 max.) 

0.1W (TMC3K), 
0.2W (TMC4K) 
20 V ACIDC 

NOBLE U.S.A., INC. 5450 Meadowbrook Industrial Court Rolling Meadows, IL 60008 USA 
Phone: 708/364-6038 FAX: 708/364-6045 

EEM 1991 For manufacturers' sales offices, see yellow pages A-2061 
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PCM PRECISION CONTROL MFG. INC. 
1509 B QUEEN ANNE AVENUE N., SEATTLE WASHINGTON 98109 (206) 281-9380 
We Specialize in Precision Controls 

HIGH RESOLUTION 
VERNIER POTENTIOMETERS 

Models 23A and 24A Vernier potentiometers feature 
high and very high resolution because of their unique 
design. Coupled both electrically and mechanically, they 
allow any fixed portion of the coarse element (5% or 
less) to be expanded over the 2700 of shaft rotation on 
the vernier. Total rotation is 5550 (1.5 turns) and a 5% 
vernier presents a resolution roughly equivalent to a ' 
36000 (10 turn) model; a 2.5% vernier is about equiv
alent to a 72000 (20 turn) model; a 1 % vernier is 
approximately equivalent to a 180000 (50 turn) model. 

DOUBLE VERNIER 
POTENTIOMETERS 

For applications reqUlrmg extremely high resolu
tion, the Model 30A Vernier Potentiometer provides 
0.002 % or better resolution in less than 2Y2 turns of 
the shaft. The 30A does not rely on gear ratios to 
achieve mec.hanical resolution, but through a unique 
patented design, provides true electrical resolution 
which is roughly eqUivalent to 40 tum potentiom-

HIGH ACCURACY DECADE 
POTENTIOMETERS 
AND RHEOSTATS 

Precision Control Mfg., Inc. (PCM) produces high 
quality, coaxial dial decade potentiometers and rheo
stats for high accuracy applications. The basic de
sign features a positive in-line readout and easy, 
rapid adjustment made possible by a combination 
of. distinct dials and a parallax free indicator. The 
unique electrical and mechanical design of PCM 
decades makes a small and accurate package which 
is very rugged. 

Decade potentiometers prOVide Iinearities ranging 
from ±0.005 % in the model SOA to ±0.0025 % in 
the model 6OA. All PCM rheostats have an accuracy 
base of ±0.025 %. 

l'l>'~ 

'Tr'~"'" 
-'-----t--ii:HI,' _ 1% DIA. ~ 
SHAFT I I 

"'A~NT"'I.R5l'iO,..jTAbr.TlrnON""'PL"A"'" %·32 ANTI·ROTATION PLATE IOPTIONAL) 
(OPTIONAL) ,NUT ~ INTERNAL LOCKWASHER. 

% INTERNAL LOCKWASHER 

Customized products are available with modified shafts. 
Rt (total resistance), tolerance, Pv (vernier percentage), 
and torque. Please consult the factory with your unique 
requirements. 

All PCM potentiometers are wire wound; standard 
values are from 100 ohms to lOOK ohms ±3%. 

We sell quality and service and we stand behind 
what we sell. 

eters. The vernier contacts span any 5 % of the main 
winding and expand it over the 2800 rotation of the 
first vernier. Any 5 % segment of the first vernier is 
in tum expanded over the 2700 rotation of the second 
vernier. Thus extreme resolution is possible in only 
8300 of total shaft rotation. . 

All PCM decades are available in militarized ver
sions which meet or exceed the environmental por
tions of MIL-E-5272C, Sections 4.2.2, 4.3.1, 4.4, 4.6 
through 4.11.2,4.12,4.15 and MIL-T-945A, Sections 
4.4.1 through 4.6. Resistors used in PCM decades 
are wound with only premium resistance alloys for 
low temperature coefficients and are single layer 
wound, with low inductance making possible preci
sion attenuation over a, wide range of frequencies. 
Switch decks utilize low leakage materials and fea
ture gold plated silver contacts. The case is heavy 
gauge aluminum to provide shielding and dust pro
tection, shafts are of stainless steel. 

A·2062 For manufacturers' sales offices, see yellow pages EEM 1991 
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ELECTRDNICS 

POTENTIOMETERS. TRIMMERS. CONTROLS. & RHEOSTATS 

The following information is excerpted from our catalog. Please contact us for 
your complete guide to the components available from RDI Electronics. 

4750 

_'_N c_' D_R F_' D_R A_I _' l.l __ POTENTIOMETERS _____ _ 
RDI Electronics offers both rotary & slide potentiometers 
in a wide range of sizes and mounting configurations. 
From our ultra thin low profile rotarys to our 1 OOmm "Easy 

SV10 

SV30 
SV45 
SV60 
SV100 

16 

11 & 14mm ROTARY TYPE 

• Horizontal and vertical PC Mount 
• With or without threaded bushing 
• Flux resistant 

142BHA-01 

142RVA-01 

17 

110RHA·01 

Glide" slide potentiometer, RDIE can satisfy your require
ments. Linear, Log, and Anti-Log resistance tapers avail
able. 

ROTARY TYPE ELECTRICAL SPECIFICATIONS 
12 16 17 18 24 

Total Resistance I to SOOK!H20% 
Power Ratin a er B O.IW .2W 0.5W 
Power Ratin other 0.5W O.IW 0.25W 
'0 eratin Volt. Max B DC 200V DC2SOV DC500V 
'0 eratin Volt. other DC lSOV DC 200V 
Slidin Noise 47mVMax. 
Insulation Resistance 100Mil Min. at DC 500V 
Withstanding Voltage I min. at AC 500V AC 1.000 V 
MECHANICAL SPECIFICATIONS 
Rotation Tor ue 20 to 200 .cm 50 to 4SO .cm 
An Ie of Rotation 
Tor ue at End Sto 31< .cm 4K .cm 5K .cm 
Rotational Life 15.000 cycles Min. 
SWITCH SPECIFICATIONS 
Ratin DC 12V IA AC 125V IA AC 125V IA.3A 
'0 eratin Force 100 to 400 .cm 1.5K .cmMax. 
'0 eratin An Ie 60" Max. 
Contact Resistance Less than SO mil 
Life 5.000 cycles Min. 

SLIDE TYPE ELECTRICAL SPECIFICATIONS 

Total Resistance Range 500n to I Mil ± 20% 

Resistance Taper Any type taper available. 

Power Rating "B" taper:0.25W. Others:O.I 25W. 

'Operating Voltage Max. DC 350V. 

Insulation Resistance lOOMQ Min. at DC 500V. 

Withstanding Voltage I min. at AC 500V 

Sliding Noise 56mV. 

MECHANICAL SPECIFICATIONS 

'Operating Force 50 to 350g. 

Shaft stop Strength 5kgMin. 

Shaft Wobble 2L/20mm Max. (L: Shaft Length. Lever Swing) 

Sliding Ufe 15.000 cycles Min. 

<t> 11Type <t> 14 Type 

ELECTRICAL SPECIACAlION 

Total Resistance Range 

Resistance Taper 

Power Rating 

'Opera~ng Voaage 
Max. 

Residual Resistance 

Sliding Noise 

Insulation Resistance 

Withstanding Voaage 

Tracking Error 

5kO to 5OOkO± 20% 

A. B. C. D. Wetc 

O.05W 

AC 50V. DC 20V 

R ",10 kQ : 200 Max. 
10kO<R<50 kQ : 300 Max. 

50kO ,,;R ,,;5OQkO : 
0.1% Max.ofR 

AC 50V for A.C use only 

R ;030 kQ : 300 Max. 
30kO < R ;§5OOkQ : 
0.1% Max.ofR 

Within47mV 

100MO Min. at DC 500V 100MO Min. at DC 250V 

Min. 1 minute at AC SOOV Min. 1 minute at AC 300V 

Within±3dB. at -40 to OdB 

Within ± 2dB. center posiffon 

FROM PROTOTYPE TO PRODUCTION, SPECIFY RDI ELECTRONICS FOR QUALITY, SERVICE AND COMPETITIVE PRICING. 

RDI Electronics, Inc . .! Dept. E, 56 Harrison St., New Rochelle, NY 10801 Tel: 914-632-7274/ Fax: 914-632-7464 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2063 
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MAiIORY custom wire wound controls 

WIREWOUND POTENTIOMETERS 
STYLE RAND QR 

o II 

lf2l~~. H 

POTENTIOMETER LINE SWITCHES AVAILABLE 
082 

STYLELW 

'AS REOUIRED 

STYLE M, QM, MG, QMG 

STYLE SC, QSC, SCG, QSCG 
As Above But Smaller Shaft & Bushing Diameter 

OTHER WIREWOUND POTENTIOMETER FEA
TURES AVAILABLE ON SELECTED PRODUCT 
TYPES: - nonlinear resistance tapers, 

- ± 5% resistance tolerance, 
- multi section units, 
- twist-tab mounting. 

MALLORY MANUFACTURES A COMPLETE 
LINE OF "T", "L", AND "LL" PAD ATTENUATORS. 

Grade Action 
Name 

OAC-l Rotary 

OAC-2 Rotary 

OAC-3 Rotary 

OAC-SPC Rotary 

OAC-4 Rotary 

OAC-S Rotary 
Auto-SPL 

OAC-5 Rotary 

OAC-S Rotary 

OAC-S AUTO Rotary 

OAC-6 Rotary 

OAC-SAUTO Rotary 

OAC-9 Rotary 

OPP-3 Push-Pull 

OPP-5 Push-Return 

PPSI Push-Pull 
Side Mount 

PPS2 Push-Push 
Side Mount 

Dual Switches 
any pro of 

OAC 

MOAC-1 Rotary 
MOAC-3 Rotary 

Type Size Rating 

SPST 15/16" 6 A 125VAC 
3 A 125VOC 

OPST 15116" 6 A 125VAC 
6 A 125VOC 

(3 amps/circuit) 

2XSPST 15/16" 3 amps 125VAC 

SPST 15/16" 15A 10VOC 

SPST 15/16" 5 amps 125VAC 

SPST 15116" 20 amps 15VOC 

SPST 15116" 5 amps 125VAC 

SPST t5/16" 5 amps 125VAC 

SPST 15/16" 15 amps 10V 

SPST 15/16" 5 amps 125VAC 

SPST 15/16" 15 amps 20VOC 
7.5 amps 10VOC 

SPOT 15/16" 5 amps 125VAC 

SPST 15116" 5 amps 125VAC 
tamp 125VOC 

Momentary SPST 15116" 1 amp 125VAC 

DPST (OAC-2) 
SPOT (OAC-3) 

OPST (OAC-2) 
SPOT (OAC-3) 

Side Mounted 
Rotary switches 
may be used. 

SPST 1/2" 3 amps )25VAC 
SPOT 1/2" 2 amps 125VAC 

In addition to the many types of wire-wound con
trols carried as stock items, Mallory can supply 
custom made units tailored to your exact require
ments. Specifying Mallory for your custom made 
control will assure exacting quality for either your 
prototype or production use. 

Most of the above sWItches are available separately for mounting on the customer's control, 
either by welding or tab mounting. 

SPECIFICATION TABLE 

Watts Style Diameter Depth Standard Standard Mechanical 
Bushing Shaft 

Diameter 

3 R 1 9/32 5/8 3/8-32 114 297 
4 M 15/8 9/16 3/8-32 1/4 294 
5 SC 314 7/16 1/4-32 1/8 305 

1---
~.j VW 3/4 7/16 3/8-32 1/4 305 
5 LW 15/16 15/32 318-32 1/4 300 
10 SCT 3/4 7/16 1/4-32 1/8 305 
10 VWG 3/4 7/16 3/8-32 1/4 305 

121/2 MG 1 5/8 9/16 3/8-32 1/4 294 
Style M, MG, R, SC, SCG, VW and VWG also available With "0" prefiX In Military Construction. 

Standard Breakdown Voltage test 900 V RMS 

Degrees Of Rotation Resistance 
±10% 

Electrical Electrical Min. Max. 
W/Switch W/OSwitch OHMS OHMS 

260 290 1 50K 
245 275 1/2 100K 
- 275 1 25K 
- 275 1 25K 
- 280 3 25K 
- 275 1 25K 
- 275 1 24K 

245 275 112 100K 

Available Approval 
On 

Control 

M,R UL & CSA 

M,R UL & CSA 

M,R UL& CSA 

M,R N.R. 

M,R UL& CSA 

M,R Automotive 

M,R UL & CSA 

M,R CSA 

M,R UL & CSA 

UL & CSA 

M,R 

M,R CSA 

LW UL & CSA 

LW UL 

NO UL 
NO UL 

Locating Lug 
Radius 

(3 andlor 9 o'clock) 

Radius 

17/32 

17/32 

15/64 

17/32 

7/16 

15/64 

17/32 

17/32 

The above data is only a guide. This listing of controls does not cover all possible configurations tooled. Please consult Mallory Components Engineering for further details and availability of 
deviations. 

A·2064 

MALLORY CONTROLS, A DIVISION OF EMERSON ELECTRIC CANADA LTD. 
P.O_ Box 210, 1079 Parkinson Road, Woodstock, Ontario, N4S 7W8, Canada 
Phone: (519) 539-4891, Telex: 23: MOY001, Fax: (519) 539-6684 
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MAITORY custom wirewound controls 

WIREWOUND POTENTIOMETERS, ATTENUATORS & SWITCHES 

WIREWOUND POTENTIOMETERS 
Walls Style Diameter Depth 

3 R 19132 sis 

4 M 1 sis 9/'6 

5 SC 3/4 7/'6 

5 VW 3i4 7/'6 

5 LW ,s/'6 ,s/32 

10 SCG 3/4 7/'6 

10 VWG 3/4 7/'6 

12.5 MG 1S/8 9/'6 

ATTENTUATORS 
Attenuators available: 10 Watts RR, RL and RT types 

15 Watts L, LL and T types 

Standard 
Bushing 

31s-32 

31s-32 

'/4-32 

31s-32 

3/8-32 

'/4-32 

31s-32 

31s-32 

50 Watts MGL, MGLL and MGT types 

POTENTIOMETER LINE SWITCHES 
Action Type Grade 

Name 

Rotary SPST OAC-1 
OAC-8 

HD 
OACSPEC. 

SPOT OAC-3 
OACAUTO 

OAC-9 

DPST OAC-2 

Push-Pull SPST OPP-2 
OPP-3 
OPP-4 

Momentary SPST OPP-5 

ROTARY SELECTOR SWITCHES 
Circuits Positions 

1 2to 12 

1 2to 6 

1 2to 4 

1 2to 3 

Shaft Mechanical Resistance 
Diameter Rotation Value 

'/4 2970 1- 50K 

'/4 294 0 '/2-100K 

'/8 305 0 1- 25K 

'/4 305 0 1- 25K 

'/4 300 0 3- 25K 

'/8 305 0 1- 25K 

'/4 305 0 1- 25K 

'/4 2940 '/2-100K 

Rating Available 
on Control 

6A 125VAC 3A 125VDC M,R 
SA 125VAC M,R 

6A 125VAC (1450W) M,R 
16A 125VAC (Dimmer) M,R 

3A 125VAC M,R 
15A 10VDC 7.5A20VDC M,R 

SA 125VAC M,R 

6A 125VAC 2A 125VDC M,R 

3A 125VAC 0.5A 125VDC LW 
SA 125VAC 1A 125VDC LW 
6A 125VAC 1A250VDC LW 

1A 125VAC LW 

Terminals Type 

2 to 12 Shorting 

4to 12 and 

6 to 12 Non-Shorting 

8to 12 

4750 

These products are also available with "Q" prefix in Military Construction. In addition to standard wirewound 
controls, Mallory can supply custom made units tailored to your exact requirements. 
The above data is only a guide. This listing of controls does not cover all possible configurations tooled. Please, 
consult Mallory Controls Engineering for further details and availability of deviations, also for a catalog. 

EEM 1991 
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TRIMMERS 

MODEL· 
Description 

Element Technology 
Resistance Range 
Resistance Tolerance, % 
Power: Watts at °C 
Electrical Travel 
Operating Temperature 

MODEL 
Description 

Element Technology 
Resistance Range 
Resistance Tolerance, % 
Power: Watts at °C 
Electrical Travel 
Operating TemiJerature 

POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

4051 Greystone Dr., Ontario, CA, 91761. (714) 923-3313· FAX (714) 923-6765 

430 
314" Rectangular 

Multi-Turn 
Cermet 

100 to 2MO 
±10% 

0.75 W at 70°C 
20 Turns, Nominal 
-55°C to +125°C 

640 
318" Square 
Multi-Turn 

Cermet 
100 to 2MO 

±10% 
0.5 Wat85°C 

25 Turns, Nominal 
- 55°C to + 125°C 

POTENTIOMETERS 

MODEL 128 
Description 1-1116" Round 

118" Shaft 
Mounting Bushing or Servo 
Element Technology Co-Molded C P 
Resistance Range 5000 t050KO 
Tolerance, % ±10% 
Linearity, % ±0.5% 
Power: Watts at 'C 1.9 W at 40°C 
Electrical Travel: Continuous 345°±4° 

Stops 

For manufacturers' sales offices, see yellow pages 

55 
112" Square 
Multi-Turn 

Wirewound 
50nto 50Kn 

±5% 
1.5 W at 70'C 
23 ±5 Turns 

-65°C to. +150°C 

750 
114" Round or Square 

Single Turn 
Cermet 

100t02MO 
±10% 

.5Wat70°C 
230° ±5° 

-55°C to +125°C 

1-5116" Round 
114" Shaft 
Bushing 

Conductive Plastic 
1KO to 50KO 

±10% 
±0.5% 

2.0 Wat40'C 
345° ±4° 
336° ±4° 

4750 

o Stanliard Distributor Product 

EEM 1991 
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4051 Greystone Dr. ,Ontario, CA, 91761' (714) 923-3313' FAX (714) 923-6765 

POTENTIOMETERS 

~. 
MODEL 140 (I: 149 
Description 1/2" Round 1/2" Square, PCB Pins 

1/8" Shaft 1/8" or 1/4" Shaft 
Mounting Bushing Bushing 
Element Technology Wirewound Cermet 
Resistance Range 50n to 50K!} 100n to 2Mn 
Tolerance, % ±5% ±10% 
Linearity, % ±1% ±5% 
Power: Watts at 'c 2.0Wat40'C 1.0Wat85'C 
Electrical Travel: Continuous 

Stops 320' ±5' 265' ±5' 

MODEL 157 (I: 159 
Description 7/8" Round 7/8" Round 

1/8" or 1/4" Shaft 1/8" or 1/4" Shalt 
Mounting Bushing or Servo Bushing or Servo 
Element Technology Conductive Plastic Cermet 
Resistance Range 1K!1 to 50K!} 500n t02Mn 
Tolerance, % ±20% ±20% 
Linearity, % ±2.0% ±2.0% 
Power: Watts at 'c 1.0Wat40'C 3.5 Wat 40'C 
Electrical Travel 340' ±4' 340'±4' 

MODEL 302 502 
Description 2" Round Ten Turn 

1/4" Shalt 7/8" Dia., 1/8" Shalt 
Mounting Bushing or Servo Bushing or Servo 
Element Technology Wirewound Wirewound 
Resistance Range 5n to 50K!} 15n to 100K!} 
Tolerance, % ± 3%, 50n :::; Rt :::; 85K!} ±3%,100n:::;Rt:::;150Kn 
Linearity, % ± 0.25%, 200n :::; Rt:::; 85K!} ±0.25% 
Power: Watts at'C 6.18 W at 40'C 3.09 W at 40'C 
Electrical Travel 350' ±2' 3,600' +4' -0° 

\) Standard Distributor Product 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2067 
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POTENTIOM 

MODEL 
Description 

Mounting 
Element Technology 
Resistance Range 
Tolerance, % 
linearity, % 
Power: watts at ·C 
Electrical Travel 

MODEL 
Description 

Mounting 
Element Technology 
Resistance Range 
Tolerance, % 
linearity, % 
Power: Watts at ·C 
Electrical Travel 

DIALS 

MODEL 
Description 

Size 
Number of Turns 

Minor Scale Division 
Shaft Bore 
Finish: Exposed Melal 

Knobs 

POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

4051 Greystone Dr., Ontario, CA, 91761 • (714) 923-3313· FAX (714) 923-6765 

5340 
Ten Turn 

7/8" Dia., 1/4" Shaft 
Bushing or Servo 

Wirewound 
lOOn to 100Kn 

±5% 
±0,25% 

3.09 W at 40·C 
. 3,600·+10"-0· 

~/ -! 

802 
Ten Turn 

1-13/16" Dia., 1/4" Shaft 
Bushing or Servo 

Wirewound 
20nlo200Kn 

± 3%, 200n ~ Rt ~ 500Kn 
±0.25% 

7.72 W a140·C 
3,600· +4· -0· 

Rectangular 
Digital Scale 

1" Wide 
15-1/10 
15-2/100 
1/500 Turn 

0.250' 
Satin Metal 

Black Plastic 

For manufacturers' sales offices, see yellow pages 

4750 

702 
7/8" Round 
1/8" Shaft 

Bushing or Servo 
Wirewound 
5nto20Kn 

± 3%, 20n ~ Rt ~ 100Kn 
± 0.5%, 500n ~ Rt ~ 100Kn 

1.25 W at 70·C 
350·±2· 

Ten Turn 
1-13/16" Dia., 1/4" Shaft 

Bushing. 
Wirewound 

20nlo200Kn 
± 3%, 200n ~ Rt ~ 500Kn 

±0.25% 
8.0 W a140·C 

3,600· + 4· - o· 

Round 
Vernier Scale 
1-13/16" Dia. 

15 

iil00 Turn 
0.250" 

Satin Chrome 
Black Plastic 

o Standard Distributor Product 

EEM 1991 
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" 
POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

FOR THE JAPANESE, 
SHOKAI 
MEANS 
INTRODUCTION 

WHAT DOES SHOKAI MEAN FOR YOU? 
(HINT: IT MAKES YOUR IDEAS PROFITABLE) 

Let's face it. As a source for electronic and electromechanical components, the quality 
and pricing of the Far East can't be matched on our side of the ocean. But you can't go 
to the Far East whenever you need to source a product. 

That's why, if up to now, your knowledge of Japanese was limited to "sushi" and 
"sayonara", we respectfully suggest that you learn another word ... SHOKAI~ ... Your 
introduction to the Far East. 

SHOKAI~ is an American company, with over 30 years experience manufacturing and 
importing components from the Far East. We were serving American manufacturers long 
before everybody with a fax machine and a foreign telephone book could claim to be 
an overseas supplier. And we will be here long after they are gone. 

4750 

We speak your language. We understand you - your time frames - your requirements -
your problems - the quality and personal attention you and your customers demand. As 
hundreds of "Top 500" companies hav.e learned, let SHOKAI ~ be your source for 
components from Japan, Taiwan, Hong Kong and the rest of the Far East. 

OUR PRODUCT LINE INCLUDES: 

And many more. Try us. You can start by requesting a catalog. Let us know what product 
you're looking for. Or better yet, tell us exactly what you want. You won't be disap
pointed. 

Why don't you use your new word as soon as possible. You won't have to eat raw fish to 
try it. Just pick up your phone. We're waiting for your call. 

SHOKAI ® - WE MAKE YOUR IDEAS PROFITABLE.TM 

" 
SHOKI1I® 
F~R E~ST LTD 
9 Elena Court, Peekskill NY 10566 
914-736-3500 Fax: 914-736-3656 
Telex: 224219 SHFE 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2069 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 47S0 

Trimming Potentiometers 

TOCOSAMERICA 56S West Golf Rdad, Arlington Heights, Illinois 6000S 
TELEPHONE: 708-364-7277 FAX: 708-364-7317 

Not the <largest, but the leader. 
AfflliatedWiIh 

cg~ 
TOKYO 

Description style 

~~ Round W U 100ll-1 Mll 0.SWI70·C • Sealed 
4.8mm V S ±20% 200V • Flame retardant 

GF04 (0.19") UT VT - SS·C- + 12S·C • Tape & Reel 
Cermet 

• W • Sealed 
Square Y Y1 X 10ll-SMll 0.SWI70·C • Space Saving Size 
6.8mm 2S0V • Tape & Reel 

GJoJ (Y4") X1 S S1 ±10% 
- 55°C- + 125·C • Low Cost V V1 

Cermet UT VT • Zero-backlash 

Round P 10ll-1 Mll 0.75WI70·C • Sealed 
12.6mm X ±20% 300V • Excellent Stability 

('12") S (±10%) - S5·C- + 125·C • Dial Markings 

Square P 100ll-1 Mll 0.75WI70·C • 5,000 cycles X 12.0mm S 
±20% 300V • Sealed 

GF12 ('12") 
R 

(±10%) - 55·C- + 125·C • Flame retardant 
Cermet 

P • With Metal Shaft (5S, 10S) 
Square X 100ll-1 Mll 0.75WI70·C & Mold Shaft (8.2S) 
12.0mm 

S 
±20% 300V • 5,000 cycles 

GF12 (W) A (±10%) -55·C- + 125·C • Sealed 
Cermet • Flame retardant 

2V 
2VZ2 0.2W/50·C • Low TCA; ±2S0ppml"C 3V 500ll-1Mll 8mm 3VZ2 ±25% 100V • Low Cost 

FF-GS 3H - 30·C- + 70·C • With Dust Proof Cap(Z) 

Carbon 3HZ2 

30HZ 0.1W/50·C 
6mm 31VZ 500ll-1Mll 50V • Low TCR; ±250ppm1"C 

30VZ ±30% - 30·C- + 85·C • Low Cost 
20VZ 

Series Description style 

4mm 2S1 ioon-IMn 0.1WI70·C 

x4.Smm 3S1 ±30% 50V 

TRG 04 3S4 -40·C- + 1000C 

Cermet 

Square A, B 5Oll-2Mll 0.25WI70·C • Space Saving Size 

4.Smm 0, E ±20% 200V • Side adjust 

xSmm S (±10%) -SO·C- + 12SOC • Supplied in Embossed Tape 
G4 C, F • 300·C Max. 

Cermet • With Lead C&F 

A·2070 For manufacturers' sales offices, see yellow. pages EEM 1991 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

Trimming, Slide and Rotary Potentiometers 

When 
reliability 
is critical . .. 

Series Description 

~ Rectilinear 
19.0mm 

(%" Long) 

Cermet 

Rectilinear 
19.0mm 

RJC097 (%" Long) 

Cermet 

Rectilinear 
17.0mm 

RJC07 (0/7" High) 

Cermet 

Square 
6.Bmrn 

GV6 ('14") 

Cermet 

! Square 
6.Bmm 

('14") 

Cermet 

15 

15 

13 

2 

11 

Tacos examines the performance of its products long after 
their sale, through the widely used FIT, or failure rate in the field 
methodology. Of the one-hundred million units of our GF06 
series produced over a 7-year span, less than 1ppm failed for 
a 0.06 (FIT) failure rate in the field. 

style 

P 100-2MO 
O.75Wf70°C • Sealed 

300V • Low Cost X ±10% - 55°C- + 125°C • Excellent Stability 

O.75Wf7QoC • With Knob 
PK 100-2MO • Sealed 
PK2 ±10% 

'300V 
• Low Cost - 55°C- + 125°C 
• Excellent Stability 

1000-2MO O.75W/40°C • Sealed 
R ±20% 300V • Excellent Stability 

(±10%) - 55°C- + 125°C & Adjustability 

• Sealed 
P S 100-2MO O.5Wf70°C • Space Saving Size 
U V ±10% 250V • Tape & Reel 
UT VT -55°C- + 125°C • Excellent Stability 

& Adjustability 

W 1000-2MO O.25Wf70°C • Sealed to MIL-R-22097 

X ±10% 300V • Flame Retardant-Meets 
-55°C- + 125°C UL-94V-O 

Slide Potentiometers Rotary Potentiometers 

SS002NOOA 
Horizontal type 
10mm, 15mm, 20mm, 
30mm Stroke 
'Single and Dual 
units available. 

SS002GOOD 
Vertical type 

TP96NOO 
Single unit, single shaft 

'With switch available 
'Over 100 combinations 

TOCOSAM E R I CA 565 West Goff Road, Arlington Heights, Illinois 60005 
TELEPHONE: 708-364-7277 FAX: 708·364-7317 

TP96HOO 
Quad unit, dual shaft 

~ 
-i!? ill ill ill -

Ill, II,', 1M !.'i' 

'Catalog available on Slide Potentiometers 
and Rotary Potentiometers. 

4750 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2071 



POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS . I 

V A:RN1'1'::BlCH 
Division of VERNITRON CORPORATION 

, 'TECHNOLOGY 

IN MOTION" 

FILM POTENTIOMETERS 

ROTARY SINGLE-TURN POTENTIOMETERS LlNEAR-FUNCTIONAL/SINE-COSINE 

MULTI-ELEMENT 
ASSEMBLI ES AVAILABLE 
(GANGED) 

AVAILABLE FROM 
'W' TO 5" DIAMETERS 

SPECIFICATIONS 

Mechanical Rotation 
Electrical Function Angle 
Resistance Range 
Best linearity or Conformity 
Virtual Resolution 
Wattage 
Temperature Range 
Taps, Maximum No. 
Starting Torque (In.-Oz.) 
Guaranteed life (at 100 RPM) 

LINEAR 'SIN£-COSIN£ 
360° Continuous 

3SOo Nominal 1 360° 
0.5IID - 2 Megfl I soon -SOIID/Quld-

• 1 % ... Inch of Dia. I .3% P,P ... Inch of Dia • 
1/250.000 

Diameter x 2 Watt(s) 
- 55°C to + 125·C 

Diameter x 6 
Diameter x .15 Diameter x .2 
To 30 Million Cycles DependinR on Circuitry 

ROTARY MULTI-TURN POTENTIOMETERS LI NEAR-FUNCTIONAL 

120010 

SPECIFICATIONS DIMENSIONS 
MODEL 7810t·· 7820 7813/7814 20010 

Mechanical Rotation 3700° Min. 7200° 3600° 3600· 
+1000 _0· + 100. _0· +1000 _0° 

Electrical Function Angle 3600. +10° 7200· +10° 3600 +5· 3600 +5° 
Resistance Range 2501l-125K12 5K1l-1.5 Meg12 5K12-3Megfl 
Best linearity or 

Conformity 
.075% .05% 0.05% 0.01% 

Virtual Resolution (Typ.) 1/200,000 11400,000 
Wattage at 25°C 1 2 I 4 
Temperature Range - 55°C to + 125°C 
Taps Maximum No. * 1 I 2 I 1 
Starting Torque (In.-Oz.) 1.5 0.5 1.0 
Guaranteed life 100 x 10' Revolutions Depending on Circuitry 

(at 100 RPM) 

78101 
MODEL 7820 

A .875 
B* .7SO 
C .1875 
0* .7SO 
E .062 

f--f/G .062 
H .600 
J 2.011 
K 

* +.0000 
-.0005 

.375 

78131 
7814 20010 

.875 2.000 

.750 1,875 

.125 .250 

.800 .750 

.062 .035 

.062 ,060 
,531 t 

1.875 2.625 
.375 .375 
t Axial Rear 

Terminations 

AVAILABLE FROM. • 
Yz" TO 2" DIAMETERS t ~~~~~tlrn ~~:f~~~t:.p:::..~ ~.~'~Y'''::~C!:~ current carrying, specl" zero resistance taps • 

Stop Strength 10 In.-Oz. Max. 50 In.-Oz. 160 In.-Oz. 

•• Available to 36,000· 

LINEAR MOTION POTENTIOMETERS I TRANSDUCERS 
SPECIFICATIONS 

MODEL 110' 111' 112 113" 116t 119' 120 
Electrical Stroke To 60" To 28" To 12" To 4" To 12" To lQ11 To 1" 
Cross Section 11 

ROO SQD RECc::J ROO RECc::J ROO RECc::J Configuration 
Resista nce Range 25012/ln. 15012l1n. 1500/ln. SOO12/ln. 1500/ln. 35012l1n. 5001l/1n. 

to 200K to 200K to2ooK to 250K to 125K to 250K to 125K. 
Qtln. 12l1n. 12l1n. 12/ln. 12l1n. 12l1n. 12/ln. 

Best Linearity 0.2% + Length of Electrical Stroke 
Virtual Resolution 1/400,000 
Wattage 1 Watt per Inch of Stroke 
Temperature Range 55°C to + 125°C 
Taps Maximum No.* 4 I To Suit I To Suit I 1 I 1 I 1 I 1 J 
Startln~ Force 16 8 4 8 4 8 4 

Oz. a 25°C 
Life 30 Million Strokes, Depending on Circuitry 
Shaft Misalignment Available Available Available Not Not Available Available 

Feature Available Available 
" Available on Dual Units, same case dimenSIons. . i Available in Dual Unit. providing the resistance and function of both elements Is the same. 

For Voltage reference, specify zero width taps. For current carrying, specify zero resistance taps. 
threaded, ball, spring-return and other shaft endings available. 
RD - Round SQ -:- Square REC - Rectangular 

PRESSURE TRANSDUCERS 

POTENTIOMETER TYPE 

121 lllV" 
To 12" To 28" 

ROO SQD 
5001l/1n. 15012l1n. 
to 250K to 200K 
12l1n. nlln. 

1 To Suit 
8 8 

Not Available 
Available 

Featuring infinite resolution, long life, and high reliability through the use of conductive 
film resistance elements, multiple wipers, and direct coupling of pressure sensing 
element to potentiometer wipers. 
Pressure ranges from 0.1 to 10,000 psi in gage, absolute and differential types. 
Linearity to ±0.3%. Air speed, altitude and low cost types available. 

Refer to sections 2440. 3500, 5500 for additional product listings. 

A·2072 For manufacturers' sales offices, see yellow pages EEM 1991 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

VERNITRON 
CORPORATION 

VRN INTERNATIONAL DIVISION 

Quality trimmer and precision 
potentiometers, attenuators 
and custom resistive devices. 

2801 72nd St. N .• St. Petersburg, FL 33710. (813) 347-2181. FAX: (813) 347-3881 

VRN CIRCUITRIM® MILITARY TRIMMER POTENTIOMETERS 

MIL-R-27208/MIL-R-39015* WIREWOUND TRIMMERS 

Std. 
Res. (0) 

10-10K 

50-20K 

10-20K 

MIL-R-22097/MIL-R-39035**· CERMET TRIMMERS 

Size Series 

1/4" .RJ50 
Square II RJR50 

1/4" RJ26 
square. RJR26 

3/0" 

Square 

'i I 
I ' 

Std. 
Res. (0) 

100-500K 

10-1M 

100-1 M 

10-1M 

100-1M 

'Failure rate:\RTR12 & RTR22 approved to P level; RTR24 approved to R level 
"Failure rate: Approved to R level 
FOR COMMERCIAL EQUIVALENTS, SEE OUR LISTING IN VOL. A, SECTION 4750 

EEM 1991 For manufacturers' sales offices, see yellow pages 

Termination 

3 PC pin styles, 
flexible leads (top & 
side adjust) 

3 PC pin styles, 
flexible leads (top & 
Side adjust) 

2 PC pin styles, 
flexible leads (side 
adjust) 

Termination 

1 PC pin style 
(top adjust) 

3 PC pin styles 
(top & side 
adjust) 

3 PC pin styles 
(top & side 
adjust) 

3 PC pin styles, 
flexible leads (top & 
side adjust) 

2 PC pin styles, 
flexible leads (side 
adjust) 

A·2073 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

VERNITRON 
CORPORATION 

VRN INTERNATIONAL DIVISION 

Quality trimmer'and precision 
potentiometers, attenuators 
and custom resistive devices. 

2801 72nd St. N .• St.Petersburg, FL33710. (813) 347-2181 • FAX: (813) 347-3881 

VRN PRECISION POTENTIOMETERS 
VRN manufactures a series of wirewound precision potentiometers with many custom adaptations available. 
Most single-turn models can be supplied with cermet or conductive plastic elements. Servo-mount is an 
available option on many models. Call VRN to take the mystery out of problem solving! 

MODEL 

t 
5000 

5001 

7501 

0871 

7400 

84001 
8500 

A·2074 

DESCRIPTION 

¥.t" Dlameler Multi-Turn Wirewound 
Power rallng: @ 40°C 1W (5005)\ 1.5W (5000) 
Standard reslslance range: 1000 to 100KO (5000) 

500 to 50KO (5005) 
Reslslance lolerance: ±5% 
Temperalure coefficlenl: ±20ppm/oC 
Linearity (Ind.): ±.5% std. (closer upon request) 
Noise (ENR): 100n max. 
Operallng lemperalure range: - 65 to 125°C 
Mechanical rolallon: 36000 +60 -0 (5000) 

18000 +6° -0 (500S) 
Eleclrlcal rolalion: Same as mechanical 

¥.til Diameter Single-Turn Wirewound 
Power rallng: 2W @ 40°C 
Siandard reslslance range: 100 to SOKO 
Resislance lolerance: ±S% 
Temperalure Coafflclenl: ±20ppm/oC 
Linearity (Ind.): ±5% 
Noise (ENR): 1000 max. 
Operating lemperalure range: -6510 150°C 
Mechanical rolalion: Continuous 
Eleclrical rolation: 3200 ±5° 

~" Diameter Single-Turn Wlrewound 
Power rating: 2.2SW @ 40°C 
Siandard resislance range: 500 to SOKO 
Reslslance tolerance: ±5% 
Temperalure coefflclenl: ±20ppm/oC 
Linearity (Ind.): ±1 % 
Noise (ENR): 1000 max. 

. Operating temperature range: -55 to 125°C 
Mechanical rolation: Continuous 
Electrical rotallon: 345" ±5" 

%" Dlameler Single-Turn Wirewound 
Power rating: 1.25W @ 70°C 
Siandard resistance range: 1000 to 10KO 
Reslstanea lolerance: ±3% 
Temperature coeHiclant: ±20ppm/oC 
Llnearlly (Ind.): ±.5% 
Noisa (ENR): 1000 max. 
Operallng lamperature range: - 65 to 150°C 
Mechanical rotallon: Continuous 
Eleclrical rotation: 3500 ±2° 

~Ii Dlameler Muill-Turn Wlrewound 
Power rating: @ 40°C 3W (7400) 2W (7405) 
Siandard raslstance range: 1000 to 100KO (7400) 

1000 10 50KO (7405) 
Resislance tolerance: ±5% 
Temperalure coefficient: ±20ppm/oC 
Llnearlly (Ind.): .25%(7400) .5% (7405) 
Noise (ENR): 1000 max. 
Operallng temperature range: - 65 to .1250C 
Mechanical rotation: 3600° +6° -0 (7400) 

18000 +6° -0 (7405) 
Electrical rotation: !lame as mechanical 

%" Diameter Multi-Turn Wirewound 
Power rating: @ 40°C 3W (840018500) 

@ 40"C 2W (8403-0518503-05) 
Siandard reslslance range: 1000 to 100KO (8400/8500) 

500 to 50KO (8403-05/8503-05) 
Reslstanea lolerance: ±5% 
Temperalure coefficlenl: ±20ppm/oC 
Linearity (Ind.): ±.25% (840018500) 

±.5% (8403-05/8503-05) 
Noise (ENR): 1000 max. 
Operallnglemperature range: - 55 to 125°C 
Mechanical rolallon: 36000 +10° -0 (8400/8500) 

1800° +10° -0 (8405.a505); 1080° +10° -0 (8403/8503) 
Eleclrlcal rolallo,,: Same as mechanical 

MODEL 

10001 
1220 

1061 

1441 

151 

HD150 

20001 
3000 

DESCRIPTION 

1"· Dlameler Mulll-Turn Wirewound 
Power rating: @ 40°C 3W (1000) 2W (1005) 

4W (1215) 5W (1220) 
Siandard reslslance range: 5000 to 250KO (1000) 

2500 to 100KO (1005) 5000 to 450KO (1215) 
1KO to 600KO (1220) 

Resislance lolerance: ±5% 
Temperalure coefllcienl: ±20ppm/oC 
Linearity (Ind.): ±.5% (100011005) ±.1% (1215/1220) 
NOISe\ENR): 1000 max. 
Operal ng lemperature range: -65 10 125°C 
Mechanical rotation: 36000 +4° -0 (1000) 

18000 +4° -0 (1005) 54000 +40 -0 (1215) 
72000 +4° -0 (1220) 

Eleclrlcal rolallon: Same as mechanical 

1Ji'." Diameter Single-Turn Wirewound 
Power rallng: 1 .5W ~ 70"C 
Siandard resiliance range: 500 to 50KO 
Relllslance lolerance: ±3% 
Temperature coefficlenl: ±20ppm/oC 
Linearily (Ind.): ±.5% 
Noise (ENR): 1000 max. 
Operallng lemperature range: -65 to 150°C 
Mechanical rotation: Continuous 
Electrical rolallon: 3500 ±2° 

11(." Diameter Single-Turn Wirewound 
Power raling: 1.5W @ 70"C 
Siandard resistance range: 1000 to 40KO 
Reslstanca tolerance: ±3% 
Temperature coefficlenl: ±20ppm/oC 
Linearity (Ind.): ±.5% 
Noise (ENR): 100a max. 
Operaling temperature range: -65 to 150°C 
Mechanical rolatlon: Continuous 
Eleelrleal rotation: 3500 ±2° 

1¥.t" Diameter Single-Turn Wirewound 
Power rating: 3.5W @ 40°C 
Siandard resistance range: 1000 to 100KO 
Reslslance lolerance: ±5% 
Temperature coefficient: ±20ppm/oC. 
Linearity (Ind.): ±.5% 
Operating lemperalure range: -65 to 150°C 
Mechanical rotation: Continuous 
Eleclrlcal rotation: 3500 ±50 

1¥.t" Diameler Mulli-Turn Wirewound 
Power rating: @ 40°C 5W (HD150) 3W (HD153) 4W (HD155) 
Standard resislanee range: 5000 to 500KO (HD150) 

2000 to 250KO (HD153) 2000 to 500KO (HD155) 
Resistance tolerance: ±3% (HD150) ±5% (HD153/155) 
Temperature coefficient: ±20ppm/oC 
Linearity (Ind.): ±.25% (HD150) ±.5% (HD153/155) 
Noiae (ENR): 100a max. 
Operating lemperature range: - 55 to 100°C 
Mechanical rotation: 3600° +4° -0 (HD150) 

10800 +40 -0 (HD153) 18000 +4° -0 (HD155) 
Electrical rolalion: Same as mechanical 

2" and 3" Diameler Single-Turn Wirewound 
Power rallng: @ 70"C 4W (2000) 6W (3000) 
Standard resistance range: 1000 to 6OKO (2000) 

2000 to 100KO (3QOO) 
Reslstanc. toterance: ±3% 
Temperalure coefficlenl: ±20ppm/oC 
Linearity (Ind.): :1:.25% 
Noise (ENR): 100!l max. 
Operallng lemperature range: - 65 to 150°C 
Mechanical rotation: Continuous 
Electrical rolallon: 3500 ±2° 

For manufacturers' sales offices, see yellow pages EEM 1991 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

VERNITRON 
COR P 0 RAT ION Quality trimmer and precision 

potentiometers, attenuators 
VRN INTERNATIONAL DIVISION and custom resistive devices. 
2801 72nd 5t. N. • 5t. Petersburg, FL 33710 • (813) 347-2181. FAX: (813) 347-3881 

CERMET TRIMMERS 

No. Std. Pwr. Temp. 
Size Series Turns Res. (n) Tol. Rating Coeff. Termination 

V4" 

~ 
170 1 10-2M ±10% .5W ±100 2 PC pin 

Round .** styles (top 
adjust) 

V4" • 180 1 10-2M ±10% .5W ±100 4 PC pin 
Square !; • .** styles (top & 

1\ t 
side adjust) 

V4" 260 16 10-2M ±10% .5W ±100 3PCpin 
Square • *** styles (top & 

I side adjust) 
I 
I 

%" 780 1 10-2M ±10% .5W ±100 15 PC pin 

square~ _.* styles (top & 
side adjust) 

3/s" 753 24 10-2M ±10% .5W ±100 3 PC pin 
Squar:e · styles (top & 

side adjust) 

""~960 20 10-2M ±10% .75W ±100 7 PC pin 
Rect. *** styles 

(side adjust) 

CERMET SURFACE MOUNT TRIMMERS 

V4" 

~, 
170 1 10-2M ±10% .5W ±100 

Round *** Surface mount 

"'" e. 180 
1 10-2M ±10% .5W ±100 

Square *** Surface mount 

V4" 260 16 10-2M ±10% .5W ±100 
Square .*. Surface mount 

.. 
'Includes military approved versions 

. . 
"'Tlghter specifications available-consult factory 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2075 



4750 POTENTIOMETERS, TRIMMERS. CONTROLS, & RHEOSTATS 

A COMPANY OF 

BULKM 
RESISTORS 

Precision Bulk Metal®Foil 
Trimming Potentiom~ters 

VISHAY Precision Trimmers have the Bulk Metal' foil resistive 
element which possesses a unique inherent temperature and 
load-life stability. In addition, their advanced, virtually backlash-free 
adjustment mechanism makes them easy to set quickly and 
accurately and keeps the setting exactly on target. 

",. 
Specifications 

Model Resistance Tolerance1 

Number (Ohms) Available To 

1202" 2,5,10 ±10%,±20%, 
(RJI2 Style) 

20,50, lOa, ±5%,±10% 
200, 250, sao, 1 K, 
2K, 5K, 10K, 20K 

120B 20,50,100 ±20% 
(RJI2 Style) 

200,250,500, ±10% 
lK, 2K, SK,10K 

1240" 5,10 ±10% 
(RJ26 Style) 

20,50,100, ±S% 
200, 500, 1 K, 
2K, 5K, 10K 

1242t 50, 100, 200, ±10% 
(RJ26) 500, 1 K, 2K, 5K 

124B 20,50,100, ±10% 
(RJ26 Style) 200,500, 

lK, 2K, 5K, 

1260" 5,10, ±10% 
(RJ24 Style) 

20,50,100, ±S% 
200, SOO, 1 K, 
2K, SK, 10K 

1268 20,50,100, ±10% 
(RJ24 Style) 200, SOO, 1 K, 

2K,5K 

1280G" 10,20,50, ±10% 
(12BO)" 100, 200, 500, 

lK, 2K, 5K, 
10K,20K 

1285G" 10 ±10% 
(1285)" 

20,50, ±S% 
100, 200, 500, 

lK, 2K, 5K, 
10K,20K 

• Screening for low noise (CRV) is available. 
t Qualified to MIL-R-22097 

Power No. of Nominal Dimensions 
Adjustment Excluding Leads 

Turns H x L x Winch (mm) 
and Termination Styles 

0.5W 25±2 0.325 x 1.250 x 0.195 
@ (B.26) x (31.75) x (4.95) 

+B5°C Type P: In-line pins 
Type Y: Staggered pins 
Type L: Flexible leads 
Type LB: Panel-mount 

with flexible leads 

0.25W 21±2 0.250 x 0.2S0 x 0.175 
@ (6.350) x (6.350) x (4.445) 

+B5°C Type X: Edge-mount, 
side-adjust 

Type W: Edge-mount, 
top-adjust 

0.175 x 0.2S0 x 0.2S0 
(4.445) x (6.350) x (6.350) 

Type P: Edge-mount, 
side adjust 

0.25W 21 ±2 0.420 x 0.375 x 0.170 
@ (10.67) x (9.53) x (4.32) 

+85°C Type W: Edge·maunt, 
top-adjust 

Type X: Edge·maunt 
side·adjust 

0.7SW 26 ±2 0.270 x 0.750 x 0.190 
@ (6.86) x (19.05) x (4.83) 

+25°C Panel mount available 

0.75W 26±2 0.270 x 0.7S0 x 0.190 
@ (6.86) x (19.05) x (4.83) 

+25°C Panel mount available 

1,3 For numerical footnote information, refer to VISHAY's Short Form Catalog 
or contact VISHA Y at the number listed .below. 

TCR 
(End to End) 

0.5% -55°Q tg +25°Q 
2,000 hrs. +10 ppm/oC 
@+B5°C 

±25°Q 10 + 15QoQ 
·10 ppm/oC 

0.5% lWQIQ+25°C 
2,000 hrs. +20ppmrC 
@+B5°C 

+25°Q IQ +150°C 
-20 ppm/oC 

1.0% -55°C 10 ±25°Q 
10,000 hrs. +10 ppmrC 

@85°C 
±2f!°Q tQ ±1QQoQ 

-10 ppm/oC 

1.0% -55°Q III ±25°Q 
1,000 hrs. +10 ppm/oC 
@+B5°C 

±25°Q ltl ± 15QoQ 
-10 ppm/oC 

1.0% -55°Q Ie ±25°Q 
1,000 hrs. +20 ppm/oC 
@+BSoC 

+25°Q III ± 15QoQ 
-20 ppm/oC 

1.0% 55°Q 10 +2SoC 
10,000 hrs. +10 ppm/oC 
@+BSoC 

+25°Q IQ ± HiQoQ 
-10 ppm/oC 

1.0% -55°C 10 +25°Q 
1,000 hrs. +20 ppm/oC 
@+85°C 

±25°Q to + 15QoQ 
-20 ppm/oC 

0.5% -55°Q III +25°Q 
2,000 hrs. +15 ppm/oC 
@+25°C 

±25°Q tQ ±125°Q 
-15 ppm/oC 

0.5% ::55°Q IQ ±25°Q 
2,000 hrs. +5 ppm/oC 
@+25°C 

+2SoC to +125°C 
-5 ppmrC 

63 Lincoln Hwy .• Malvern, PA 19355 • (215) 644-1300 • FAX (215) 296-0657'. Sales FAX (215) 640·9081 • TWX 510-668-8944 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

172-VC Ultraminiature 
Surface Mounted Volume Control 

Special Features 
• Sealed Unit 
• Ultra-miniature size 

•. 023 inches2 surface area 
•. 0034 inches3 volume 

• Infinite resolution 
• Special tapers available 
• Extremely low noise 
• Extremely high rotational life (>25,000 cycles) 
• Gold plated leads 
• Rotors can be color coded as desired 

(7.6DIA) 

.069 
(1.75) 

\t3300DIA 

~' 

-t~'~ 
1.1721 ~ 

-I (4.4) t-- .039 
(.99) 

PA 400 
Potentiometer I Switch 

Special Features 
• Potentiometer and SPDT switch in lOmm3 size 
• English and Metric Versions 
• Wave solderable 
• Choice of shaft length 
• 8 standard electrical tapers (custom tapers also 

available) 
• Flatted or round shafts standard 
• Plastic shaft, bushing and case 
• Over 750,000 different standard models 

r-m' .394 + \ 
(10.0,1) \ 1..-- ,/ 

I .394 I 
--j (10.01) r--

.118DIA 
(3.0) 

Model 172 Ultraminiature volume control specifically 
designed for surface mounting. 

, 

Sealed to withstand wave soldering and common printed 
- circuit board cleaning processes, the Model 400 

potentiometer/switch will withstand 260°C for 5 seconds. It 
is corrosion resistant and constructed from non-magnetic 
materials. 

The quality program in our Huron, South Dakota factory, where these parts are manufactured, meets or exceeds MIL-Q-9859A. 
Call or write for our complete catalog. 

WILBRECHT 
ELECTRONICS 

EEM 1991 For manufacturers' sales offices, see yellow pages 

346 Chester St. 
St. Paul, MN 55107 
612222-2791 
FAX 612 222-7639 

A·2077 



4750 POTENTIOMETERS. TRIMMERS. CONTROLS. & RHEOSTATS 4750 

POSITION FEEDBACK 
Repeatable to .0005" 

Design it in-your way! 

waters built in servo-feedback elements simplify design and cut costs. 
Why box yourself in with "packaged pots"-and linear
to-rotary conversions, and linkages. and costly hous
ings. shafts and bearings you don't really need? Design 
position or motion feedback your way-with our long
lasting, low-noise, custom-made feedback elements. 

We can supply squares, circles, strips-any geometric 
shape you need in linear and non-linear plastic ele
ments. You'll save time. Cut costs. And chances are 
you'll improve performance. Send today for full informa
tion. Or call (508) 358-2777. 

LONGFELLOW® 
POSITION TRANSDUCERS 

If you have the need to measure and control linear 
position with high accuracy, reliability and millions of 
operations. Waters offers an extensive range of sizes. 
linearities, and stroke lengths for appiications ranging 
from heavy industrial equipment to space satellites. 

Controller-compatible, these devices provide accu
rate position sensing, position feedback or program
mable setpoint control with repeatability to .0005". 

With built-in features like MystR® conductive plastic 

WATERS I T.alloLJ '· 
MANUFACTURING, INC. Ii l:j 

Industries 

elements and collectors, precious metal contacts,pre
cision aluminum extruded housings, and stainless steel 
shafts. these devices can provide up to 100 million 
operations. . 

For the long (70") and short (1 ")\ Waters transducers 
are the buy of the times. 

Standard models available from stock. Unique, cus
tom designs are our specialty. 

LONGFELLOW CENTER. 522-BOSTON POST ROAD 
WAYLAND. MASSACHUSETTS 01778-1890 
508/358-2777· FAX: 508/358-5649 

A·2078 For manufacturers' sales offices, see yellow pages EEM 1991 



4750 POTENTIOMETERS. TRIMMERS. CONTROLS. & RHEOSTATS 4750 

SERVO POTS 
True Positional Output 

Finally, a line of servo-mount potentiometers with true 
transducer performance that tells your machine where it 
really is. Waters' new HQ-5M International Standard 
Series uses our newly designed "Z8"® zero backlash 
wipers (patent pending) that provide true positional out
put in high speed, dynamic feedback or measuring sys
tems. 
• Long life with Waters' MystR® conductive plastic resis-

tance elements-250x106 cycles, minimum 
• Dither life 109 cycles, minimum 
• Hysteresis less than 0.01 degrees 
• Accuracy < 0.1 % APA (Absolute Positional Accuracy) 
• Meets all applicable MIL-R-39023 specifications 
HQ-5M series are available from stock in 4 standard 
servo sizes 9, 11, 13 & 20 (7/8", 11116" , 17/16" and 2"). 

TORQUE 
WATCH® GAUGE 

Waters' Torque Watch Gauge, the world's standard for 
measurement of low torque values from 0.003 oz. in. to 
200 oz. in. Now also available in Metric (gram-cm) and 
S.1. units. Waters also provides the Torque Watch Gauge 

WATERS 
MANUFACTURING, INC. Talley'· 

Industries 

Calibrator for on-site calibration and standardization. 

Send now for detailed brochure. 

LONGFELLOW CENTER, 522-BOSTON POST ROAD 
WAYLAND, MASSACHUSETTS 01778-1890 
508/358-2777 • FAX: 508/358-5649 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2079 



RELATIVE QUANTITY SYMBOLS PREFIXES FOR SI UNITS 

"* not equal to Multiple PrefIX Symbol 
approximately equal to 

oc proportional to 1012 tera T 
< smaller than 109 giga G 
$; smaller than or equal to 

106 « much smaller than mega M 

> larger than 103 kilo k 
~ larger than or equal to 10-3 milli 

much larger than 
m 

» 

- identical to or equivalent 10-6 micro ~ 

i increases 10-9 nano n 
..l. decreases 10-12 pico p 

Quantity Symbol SI Unit Symbol Derivation 

acceleration a m s-2 velocity/time 

acceleration due to g m s-2 velocity/time 

gravity 
amount of substance n mole mol mole fraction (n) used 

amplification factor Jl a ratio 

angle 61 ,<ill ,Cll 

angle of incidence degree or radian 

angle of refraction degree or radian 

angle, Bragg e number 

angle, critical c degree or radian 

anode slope resistance RA ohm 0 llVa/1'11a 

area A metres squared m2 I x b 

atomic number Z a number number· of protons 

Avogadro constant L,NA number 
breadth b metre m fundamental unit 

capacitance C farad F charge/p.d. 

charge, electric Q coulomb C current x time 

charge on electron e coulomb C 1.6x JO-19 C 

conductance G ohm-l 0-1 reciprocal of resistance 

current, electric I ampere A fundamental unit 

decay constant A. a ratio 

density p kg m-3 miV 

distance along path metre m fundamental unit 

efficiency 11 a ratio work output/work input 

electrochemical equiv. gc-l mass/charge 

electromotive force E volt V energy/charge 
electron e 
energy E joule Nm 

energy, kinetic Ek joule N m. Ek = 1/2mu 2 

energy, potential Ep joule J N m. Ep =mgh 

Faraday constant F coulomb mol-1 C mol-1 96,500 C mol-1 

field strength, electric E V m- i potential gradient: p.d./dist. 

field-strength magnetic H ampere-turns current x no. of turns 

flux, magnetic ¢ Webei un. nu e.fo.f/rate of change of nux 

flux density B tesla T flux/area 

focal length f metre m 

force F newton N kg m s-2 

free energy llG joule 

frequency f hertz Hz oscillationsltime 

gas constant r joule J energy 

half-life,radioactivity t1l2 second fundamental unit 

heat capacity C J K-i quantity of heat/temp. rise 

heat of reaction llH joule J heat energy 

heat capacity, specific c J K-l kg-l heat capacity/mass 
heat, quantity of q joule energy 



Quantity Symbol SI Unit Symbol Derivation 
height h metre m fundamental unit 

image distance u metre m fundamental unit 

inductance, mutual M henry H induced e,m.f./rate of change of current 
inductance, self L henry H 
intensity of radiation I a number 
latent heat L joule quantity of heat 
latent heat, specific I J kg-l quantity of heat 

latent heat, molar Lm joule mol ·1 J quantity of heat 
length I metre m fundamental unit 
magnetizing force H ampere-turns 
magnetic moment m Wbm torque in unit magnetic field 
magnification, linear m a ratio 
mass m kilogramme kg fundamental unit 
mass number A a number number of neutrons + protons 
molar volume Vm (dm3 ) volume of I mole 
molar solution M a ratio moles/dm3 

moment of force Nm force x perp. distance 

neutron number N a number number of neutrons 
number n 
number of molecules N 
number turns on coil n a number 
number order spectrum p a number 
object distance u metre m fundamental unit 
peak current 10 ampere A see current 
peak e.m.f. Eo volt V see e.m.f. 
period T second fundamental unit 

permeability Ji Hm-I henry/metre 

permeability, vacuum Jio H m-I 

permeability, relative Ji r a ratio J1 = JL 
Jio 

permittivity 10 Fm-I farad/metre 
permittivity, vacuum Eo Fm-I farad/metre 

permittivity, relative lOr a ratio lOr = l: Eo 
potential, electric V volt V energy /charge 
potential difference V volt V enerfY /charge 
power p watt W J s-
pressure p pascal Pa N m-2: force/area 
radius r metre m fundamental unit 
reactance X ohm n Eollo 
refractive index n a ratio 
resistance R ohm n p.d./current 

resistivity, electrical P ohm-metre resistance x length 

relative density d a ratio Psub/Pwater 

r.rn.S. current Ir.m.s ampere A see current 
r.m.s. voltage Vr.m.s volt V see e.mJ. 
slit separation metre m fundamental unit 
tension T newton N see force 

temperature, Celsius e degree C °C from kelvin 

temp. interval e degree ° or K 

temp. absolute T kelvin K fundamental unit 
thickness d metre m fundamental unit 
time t second fundamental unit 
torque T Nm see moment 
turns ratio T a ratio nsec/nprim 
(unit of electricity) kWh kilowatt x hour 

velocity u,U ms· 1 distance/time 

velocity, angular (() second' 1 s-I angle/time 

velocity, e.m.waves c m s-I 

velocity of sound u m s-I 

volume V metre cubed m3 I x b x h 

wavelength "- metre m fundamental unit 
work w joule force x distance (Nm) 
weight W newton N kg m s-20r ,!,g 
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THE #1 SOURCE FOR SEMICONDUCTORS 
• TRANSISTORS, 

DIODES, SILICON 
CONTROLLED 
RECTIFIERS, TRIACS 

• INTEGRATED CIRCUITS • LARGE INVENTORY 
• DAILY SHIPMENTS 

FROM STOCK 
• OBSOLETE DEVICES 

DIACs/DIODES 

DIACs 
Diode Arrays (Incl. Photo) 
Diodes, Avalanche 
Diodes, Backward 
Diodes, Chip, Unpackaged 
Diodes, Germanium 

Diodes, Silicon 
Diodes, Switching 
Diodes, Switching, Surface Mount 
Diodes, Temperature Compensating 
Diodes, Tunnel 
Diodes, Varactor 
Diodes, Varactor, Surface Mount Diodes, High Voltage (1,000 Volts & Over) 

Diodes, Matched Pairs 
Diodes, Power, Surface Mount 

Dioci~s, Zener & Stabistors (Forward Reference Diodes) 
Diodes, Zener, Surface Mount 

Diodes, Schottky 

INTEGRATED CIRCUITS 

Integrated Circuits, Digital 
Integrated Circuits, Interface 
Integrated Circuits, Linear 

RECTIFIERS 

Rectifier Assemblies 
Rectifiers, Bridges & Assemblies 
Rectifiers, General Purpose, Surface Mount 
Rectifiers, Germanium 

THYRISTORITRANSISTORS/TRIACS 

Thyristors and SCRs, Surface Mount 
Thyristors (Incl. Silicon Controlled Rectifiers) 
Transistors, Bipolar 
Transistors, Bipolar, Surface Mount 
Transistors., Chip, Unpackaged 
Transistors, Darlington 
Transistors, Dual 
Transistors, Field Effect 
Transistors, Germanium 

Integrated Circuits, Memory 
Integrated Circuits, Microprocessor 

Rectifiers, Schottky, Surface Mount 
Rectifiers, Selenium 
Rectifiers, Silicon 
Rectifiers, Surface Mount 

Transistors, Power 
Transistors, Power, Bipolar 
Transistors, Power, FET 
Transistors, RF 
Transistors, Silicon 
Transistors, SWitching 
Transistors, Unijunction 
TRIACs 

CALL OR WRITE FOR COMPLETE LISTING 

AMERICAN MICROSEMICONDUCTOR INC. 
133 KINGS ROAD· MADISON, NEW JERSEY 07940 • (201) 377-9566 • FAX: (201) 377-3078 

EEM 1991 For manufacturers' sales offices, see yellow pages ' A·2083 



THYRISTORS 
A thyristor is a four-layer semiconductor 
(pnpn) that can be switched from an 
OFF to an ON state. This is usually done 
by a voltage or current pulse to the gate 
terminal. The device will then continue 
to conduct so long as the principal cur
rent of the device flows through the 
thyristor's two main terminals. 

In many respects a thyristor is analo
gous to an electromechanical latching 
relay. In fact, thyristors have largely re
placed these relays in newer equipment 
designs. But, misapplications .andlor 
failure to fully understand the parame
ters of these and other solid state de
vices often leads to catastrophic field 
failures. 

The terminology shown on this page 
has been condensed from common in
dustry data books and is intended to be 
a guide for the engineer. 

SCR TRIAC 

ANODEJ., ~E~: #1 

-t-- GATE -='r 
MAIN 

CATHODE TERM #2 

di/dt: Critical rate of rise of ON state cur
rent is the user's maximum design limit 
(Fig. ll. 

diR/dt: Rate of decay of ON state current 
(Fig. 1 & 2). 

dv/dt (critical): Rate of rise of OFF state 
voltage. lowest voltage rate of rise to 
cause a thyristor to turn ON. 

dv/dt (reapplied) : Rate of rise of 
reapplied OFF state voltage. 

IFsM: Nonrepetitive ON state surge cur
rent in diodes. Maximum peak value of 
112 cycles (60 Hz) a diode can withstand 
up to 100 times in its lifetime. 

ITsM : Nonrepetitive ON state surge cur
rent in thyristors. Maximum peak value 
of 60 Hz cycles a thyristor can with
stand up to 100 times in its lifetime. 

IORM/IRRM: Maximum peak forward/ 
reverse leakage current at specified 
temperature and repetitive ·conditions. 

IGOM: Continuous gate curr¢nt not to 
trigger. Highest dc gate current that will 
not cause thyristor to switch from OFF 
to ON at a specific temperature. 

FORWARD 
CURRENT 

REVERSE 
CURRENT 

Fig. 1. Concurrent voltage 
and current wavefonns 

-IR(REC) or lOS 

Fig. 2. Recovery current 
wavefonn 

IGT: Continuous gate trigger current. Ab
solute minimum gate current required 
to switch thyristor from OFF to ON. 

IH: Holding Current. Minimum current 
required to hold thyristor ON. 

t: Latching current. Minimum current 
required to hold thyristor ON after re
moval of gate drive. 

I(REc)i Recovery current. Peak value of 
reverse current during recovery or turn 
OFF (Fig. 1 & 2). 

los: Ove;shootcurrent. See IR(REC). 

12 t: Maximum ON state, short time 
thermal capacity of the silicon element 
for operations less than 112 cycle of ISO" 
conduction angle. 

IT(Av,: Average ON state current (max.) 

QRR: Reverse recovered charge (Fig. ll. 
ROJc: Junction-ta-case thermal resis
tance in degrees C per watt. 

TC(MAx): Max. allowable case tempera
ture. 

TJ(MAx,: Maximum allowable junction 
temp. 

td: Delay time. Interval between a 
specified point at beginning of gate 
pulse and the instant at which the prin-

ANODE 
VOLTAGE 

ANODE 
CURRENT 

"" I 
CURRENT 

. , :---+-lon_' 
I I , 
,I , 
I I , 
,I I 

I , 
I I , 
I I 
I , 

. 
tJ 

Fig. 3. Tum-on time wavefonns 

cipal voltage drops to a specified value. 
(OFF-ON) (Fig. 3) 

too: Turn-on time. The sum of delay time 
and rise time. (OFF-ON) (Fig. 3) 

t.,: Turn-off time. Time between princi
pal current reaching zero and the in
stant thyristor can block forward volt
age without turning ON. (Fig. 1) 

t,: Rise time. Time between principal 
voltage dropping from one value to a 
second lower value when thyristor turns 
from OFF to ON. (Fig. 3) 

t.,: Reverse recovery time. (Fig. 2) 

VORM/VRRM: Maximum repetitive peak 
OFF state/reverse voltage excluding 
non-repetitive transients. 

VosMNRSM: Maximum nonrepetitive peak 
OFF state/reverse voltage. 

VFMNTM: Maximum forward voltage drop 
at a specific forward current and case 
temp. 

VGOM : Gate non trigger voltage. Highest 
dc voltage that will not cause thyristor 
to switch from OFF to ON. 

VLATCH : Latching voltage. Voltage re
quired for thyristor to latch ON at a 
given gate current and junction temp. 

VTM(OYN): Dynamic ON state voltage. 
Transient ON state voltage of thyristor 
when triggered into conduction for a 
given load and time. . 



4800 DISCRETE SEMICONDUCTORS 4800 

The industry's most complete line of advanced technology 

Power icon uctors 

Darlington Modules 
IGBT Modules 
Intelligent Power 
Modules 
Power Transistors 
Switching Transistors 
MOSFET Modules 
Diode Modules 
Discrete Power 
MOSFETs 
Schottky Rectifiers 
Fast Recovery 
Rectifiers 
MOV Surge Arrestors 
High Voltage Diodes 
Bridges, All Types 
Surface Mount 
Rectifiers 

Brief Highlights 

Z-Series 
Darlington Modules 
Ultra-fast t..m 4 
Widest RsS'bA 
Best short circuit capability 
Single, dual, and six-pack 
1000V, 1200V, 1400V 
30Ato300A 
M-5eries 
HighhFE 
Darlington Modules 
Simplify base-drive design 
Reduce system cost 
Single, dual, and six-pack 
600V& 1200V 
30Ato400A 
IGBT Modules 
Increased carrier frequency 
Reduced audible noise 
Improved control accuracy 
Specified short-circuit 
capability 
Single, dual and six-pack 
600V& 1200V 
8Ato400A 

MOSFET Modules 
Increased carrier frequency 
Improved control accuracy 
Gate-drive hybrids available 
Std dual, split-dual 
and six-pack 
250V&500V 
15Ato200A 
Intelligent 
Power Modules 
State-of-the-art 
Power Electronics 
Simplify controller design 
Shorten development time 
600V& 1200V 
10Ato 150A 
Discrete MOSFETs 
TO-3P & TO-220 pkgs. 
450Vto1000V;2Ato20A 
Switching Transistors 
TO-220AB, TO-220F, 
TO-3P, TO-3 pkgs. 
50V to 1000V; 3A to 30A 
High Voltage Diodes 
1kVto30kV 
Surface Mount Diodes 
Schottky, Ultra-Fast, 
Fast Recovery, GP 
40V to 600V; 500mA to 20A 

For over 12 years, CoUmer Semi
conductor has been the North American 
agent for Fuji Electric Company, 
Ltd., the world's leader in advanced 
technology power semiconductors. 
Conmer serves North America with a 
network of field sales offices and 
independent manufacturers' represen
tative organizations serving an 
major trade areas in the U.S. and 
Canada. 
With several hundred types of 
devices, CoUmer's experienced 
applications engineers and sales 
personnel- many of whom have served' 
the semiconductor industry for over 
30 years - can help you with 
efficient solutions to your design 
problems. 
Gall for detailed data on any of our 
products or contact our Applications 
Department. You'U find we speak 
your language when it comes to power 
semiconductor applications. 

Also from CoIlmer: HV Power Supplies, Multipliers, Diode-Rectifier Assemblies (see Sec. 4000) 

EEM 1991 

CALL roLL FREE 1-800-527-0251 
PU.l1 Semiconductors· Imported and Distributed by 

Collmer Semiconductor, Inc. 
14368 PROTON RD • DALLAS, TEXAS 75244 • 214/233-1589 

FAX 214/233-0481 

For manufacturers' sales offices, see yellow pages A·2085 



4800 DISCRETE SEMICONDUCTORS 

C:i=lva:::JOIVI 
COMPANY 

~~~~~~ [L 
13A-42.5A 
SCR/DIODE CIRCUITS 
Part Number Identification 

1st Digit 
SerlesType 

2nd Digit 
Current 

3rdDigit 
Circuit 
Type 

L-Casestyle 3-13 Amp. 1-9 
4-20 Amp. (see schematic) 

(Ceramic 5-25 Amp. diagrams) 
Base) 6-42.5 Amp' 

4th Digit 
ACLlne 
Voltage 
1-120 volts 
2-240 volts 
3-280 volts 

. . 
• 42.5 AMP Rating only available In CircUits 1, 2, 3, & 5. 

Options 

F-Free Wheeling 
Diode Option 

C-Gate to cathode 
capacitor option. 
Consult factory . 

Each part number consists of 4 to 7 digits, Use the tabie to 
determine the part that fits your needs. 

Electrical Specifications 

i. maximum dc output current @ 85°C = Tc ceramic full bridge (A) 
Ir"MS maximum output current @ 85°C = Tc CKT 5 (A) 

VTM maximum SCR voltage (V) 
@ amperes peak 

IH maximum hoiding current (mA) 

TJ operating junction temperature range 

di/dt critical rate of rise of on-state current @ TJ = 125°C (NilS) 

dv/dt critical rate of rise of off-state current @ TJ = 125°C (NilS) 

VAMS AC line input voltage 

ITSM maximum non-repetitive surge current (A) 
12t maximum 1't for fusing t = 8.3 (A2 sec) 

IGT maximum required gate current to trigger, 25°C (mA) 

IGM maximum peak gate current (A) 

VGT maximum required gate voltage to trigger, 25°C (V) 

V.a maximum non-triggering gate voltage at Tj = 125°C (V) 

PGM maximum peak gate power, tp = 1 OIlSec. (W) 

PG(AV) average gate power (W) 

VGM maximum peak gate voltage (reverse) (V) 

Roes maximum thermal resistance to sink (OC/W) 

R8JC typical thermal resistance junction to ceramic base per device (OC/w) 

Circuit Configurations for Series L 1 

3 + 4 G2 + 

G4 

7 

M 
8 MG1 G2 

AC 

- + 

5 

POWER MODULES 

<:::::IOc:JO<:::::l fT 
0.78 in. 

19'.69mm 

I ')2 In. t 28.32mm 

t:::=I 0 c:::2 0 ~ =--t 

2 

L3 
13.0 

15.0 

1.8V 
@13A 

100 

100 

200 

150 

94 

100 

1.5 

2.5 

0.2 

5.0 

0.5 

5.0 

0.1 

0.6 

SERIES 
L4 L5 

20 25 

22 27 

2.2V 2.2V 
@20A @25A 

100 100 

- 25°C to + 125°C 

100 100 

200 200 

--120 (400PIV)--
--240 (600PIV)--
--280 (800PIV)--
--400 (1200PIV)--

250 

260 

100 

3.0 

2.5 

0.2 

5.0 

0.5 

5.0 

0.1 

0.5 

300 

375 

100 

3.0 

2.5 

0.2 

5.0 

0.5 

5.0 

0.1 

0.5 

! + 
-~; 

_--'_~- ...JI.I""'T' 
G2 : 

4800 

L6· 
42.5 

46 

2.2V 
@40A 

200 

100 

200 

600 

1500 

100 

3.0 

3.0 

0.2 

5.0 

0.5 

5.0 

0.1 

0.5 

~ 
l.~J AC1 AC2 

6 

~ L -+ ~J 

9 
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4800 DISCRETE SEMICONDUCTORS 

Ci=lv.::JOIVI 
COMPANY 

~~lR1~~~ ~D~U 
25A-42.5A 
SCR/DIODE CIRCUITS 
Part Number Identification 

lsI Digil 2nd Digll 3rd Digll 41hDigil Options Type 01 
Series Type Currenl Clrcuil AC Line Terminal 

Type Vollage 
B-Casestyle ~l~~~::,sps: 1-9 1-120 volls F-Free Wheeling 
(Ceramic Base) (see schematic) 2-240 volts Diode ·Option 

diagrams) 3-280 volts S-Suppressor Option - 2T-.250 
4-440 volts E-External Mounting 

of Suppressor 

42.5 AMP Rating only available In CIrCUits 1,2,3, & 5. 

Electrical Specifications 

I. maximum dc output current @ 85° C = Tc full bridge (circuits 1-4) (A) 

IT(RMS) maximum output current @ 85°C ceramic plate CKT5(A) 

VTM maximum peak on-state voltage 

IH maximum holding current 

TJ operating junction temperature range 

di/dt critical rate of rise of on-state current @ TJ = 125°C (A/IlS) 

dv/dt CDcritical rate of rise of off-state voltage @ TJ = 125°C (V/IlS) 

VRMS AC line input voltage (PIV) 

ITSM maximum non-repetitive surge current (A) 
60Hz-125°C 
50Hz-25°C 

I't maximum I't for fusing t = 8.3 MSEC (A' sec) 

IGT maximum required gate current to trigger, 25°C (mA) 

lOT typical gate current to trigger 

IGM maximum peak gate current 

VGT maximum required gate voltage to trigger, 25°C (V) 

VGT typical gate voltage to trigger 

VGO maximum non-triggering gate voltage at TJ = 125°C 

PGM maximum peak gate power, tp = 101lSec. 

Po(AV) average gate power 

VGM maximum peak gate voltage (forward) 

VOM maximum peak gate voltage (reverse) 

R"" CDmaximum thermal resistance case to sink (OCIW) 

V ... maximum peak forward voltage 

RaJc typical thermal resistance junction to ceramic base per device 

V,SDL isolation voltage from terminals to base 

NOTE: B-2T circuit and pinout same as "T" package on Page A'2092 

Circuit Configurations for Series 8-2T 

POWER MODULES 

0.25 in. terminal 
6.3Smm 

r-!..-E::=f'E:S='C"'7I'.A.-j-- 1~~~. 
L7jmm 

L_!:;;:=:!:£:2=S==-_
ffi---l; r 20 mm) 

r 0.50 in., (12.70mm) 

261-'.1-~m=--w.lL--·· .• D .• f," 
I I \ 15.37mm 

...i.... I I ~ 
I I 

PACKAGE TYPE 

85 86 
25 42.5 

27 46 

1.8V 1.6V 
@25A @40A 

200mA 200mA 

- 25°C to 125°C 

100 100 

200 200 

--120 (400PIV)--
--240 (600PIV)--
--280 (800PIV)--
--440 (1200PIV)--

300 600 
325 650 

370 1500 

110 150 

-20mA to 100mA-

3.0A 3.0A 

2.5 3.0 

0.9V 0.9V 

0.2V 0.2V 

5W 5W 

0.5W 0.5W 

10V 10V 

5.0V 5.0V 

0.10 0.10 

1.65V 1.50V 
@25A @40A 

0.6CIW 0.5°CIW 

-2500 VOItSRMS min.-

4800 

02 I 

i,-
"1'110 
: 

3 + + 5~ G2' 
Gt 

AC1 AC2! 

6 

~ Lt -+ AJ 
7r*T*l 
L 3 J 

8 Mt G2 

AC 

- + 
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·4800 

C:i=I~OIVl 
COMPANY 

~~~~~~ M@@ 
42.SA-100A 
SCRIDIODE CIRCUITS 

PARAMETER SYM. UNITS 
DC Output Current (Max.) 10 A 
One·Cycle Surge Current (Peak) IT5M A 

121 lor Fusing (Max.) 121 A'S 

Rate-ol·Rise of On-State 
dildt AlIlS Current (Max.) 

Rate-ol-Rise 01 Off-State 
dvldt VII'S Voltage (Max.) 

Repetitive Peak Off-State and VORM 

Reverse Blocking Voltage (Max.) & V 
VRRM 

Isolation Voltage (Min.) V1SOL Vrms 
Junction Operating Temp. Range TJ °C 
Storage Temperature Range TSTG °C 
Thermal Resistance (Case-to-Sink) Rac;..s °CIW 
Thermal Resistance 

RaJ-c °CIW (Junction-to-Case) 

Forward Gate Current (Peak) IFGM A 
Forward Gate Voltage (Peak) VFGM V 
Reverse Gate Voltage (Peak) VRGM V 
Gate Power (Peak) PaM W 
Gate Current Required to Fire 

lor mA all Devices (Max.) 

Gate Voltage Required to Fire 
all Devices (Max.) VOT V 

Latching Current (Max.) I, mA 
Holding Current (Max.) IH mA 

Leakage Current IORM 
&IDM 

mA 

Case Style 

" . HIgher values are avaIlable. Consult Factory. 

Part Number Designation Code 

DISCRETE SEMICONDUCTORS 

SPECIFICATION 
LIMITS CONDITIONS 

42.5 I 50 I 80 I tOO Tc =85°C (Circuits 1, 2, 3 & 6) 

600 I 600 1120011500 60Hz Sine Wave, Non-Repetitive (Fig. 6) 

150011500 16000 19350 
60Hz Sine Wave with Full 
Reapplied Voltage 

100 

200 Exponential Rise to 80% VV9~ 
Gate Open Circuit, T c = 125 

600V lor 240VRMS -2 
300Vlor 120VRMSr'! 

800V lor 280V RMS -3 
l000Vlor440V~-4 
·,200V lor 480 RMs(-5) 

TJ= 125°C 

2500 Any Terminal-to-Base 

-4Oto 125 

-40to125 

.07 With Thermal Grease 

0.561 0.56 I 0.36 I 0.36 Per Device 

5 
25 See Fig. 7 

5 

20 lOllS Duration 

150 

3 Tc = 25°C 

300 
150 

10 T J = 125°C at Peak Rated Voltage 

M5D 
See following pege for Circuit 
configurations and outline dimensions 

4800 

POWER MODULES 

M50 Outline/Mounting Dimensions 
ALL DIMENSIONS IN INCHES .130 

.120 

r~ 
OPTIONAl. FASTON TERMINAL 

.187)(.020 THK. 4 PlCS. 
AVAILABLE FADM FAClORY 

AS SPECIAL 

STANDARD FASTON TERMINAL 
.250)(.032 THK. 4 PLCS. 

T 
2.280 

I~~~ 
MOUNTING TORQUE REQUIRED: 

I.'" 
1.055 

(A) Mounting Screws (not included) 20 in.-Ib. 

10-32 SCREW 
4PLCS. 

(B) Terminal Studs (screws included, unmounted) 30 in.-Ib. 

M50 
T 

2 

1 
FV 

L F-FREE WHEELING DIODE 
V-VOLTAGE SUPPRESSOR 
FV-BOTH 

CIRCUIT DESIGNATION 
M50 CIRCUIT TYPE 

HYBRID BRIDGE 1 COMMON CATHODE SCRS 

HYBRID BRIDGE 2 
COMMON ANODE SCRS 

3" FULLSCR 
BRIDGE 

4 ACSWITCH 

SCR 5 
DOUBLER 

HYBRID BRIDGE 6 DOUBLER 

SCR CENTER TAP 7 COMMON CATHODE 

HYBRID. 8 
DOUBLER 

. Not avaIlable In l00A RatIng, 

'VOLTS AC (RMS) 
1-120V 4-440V 
2-240V 5-480V 
3-320V 

"Consult Factory for higher voltages 

CIRCUIT SCHEMATICS CIRCUIT OPTIONS TERMINAL LOCATIONS-M-50 

)ff~ ~w ~~ • 11 II 
F,V 

@ .. ~+@ ... -:.... : 
.2 "---<i -

~ ~"!~~ -'i '1.,'f',_ F,V 

@ ... +@ 

~ ~~£~~ V I" ~I 0 
.; U.1 _ 

OAt;&' +@ 

dJi~~ r'~',~ V ! 0 

'Q)AC1 AC2@ 

{ NIA ~.~~~ at: .,_ 
OAt + 0 

.. ~ ~~l-~~ - V 
\." il1 . 

.. 0 .-. @"'-@ ~. . 

-3== N/A ~:.l-',(~ ~",;+(~~ 
"ja LQ!" .~ NIA ~ It 0 

'B' -.'0. 
~ '-
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4800 DISCRETE SEMICONDUCTORS 

C:i=I~OIVl 
COMPANY 

~~[R1~~~ lF~ ® 
25A-90A 
SCR/DIODE CIRCUITS 

Parameter Sym. Units Specification Limits Conditions· 

Average Output Current per Device 10 A 25[40[55[ 90 Tc=85°C 

One-Cycle Surge Current (Peak) ITSM A 400 [1000 [1500 [ 1950 T c = 125°C Non-Repetitive 
I't lor Fusing (Max.) 1'1 A's 670 [4150 [9340 [15,800 

Rate-ol-Rise 01 On-State di/dt AI~S 100 
Current (Max.) 

Rate-ol-Rise 01 OIl-State dv/dt V/~S 500 Exponential Rise to 80% VDRM, 
Voltage (Max.) Gate Open Circuit, T c = 125°C 

Leakage Current (Max.) IR. rnA 20 T,= 125°C at Rated Voltage 

Isolation Voltage (Min.) V1SOL Vrms 2500 Any Terminal·to·Hase 

Junction Operating and Storage TJ & C -4Oto +125 
Temperature Range Tsm 
Thermal Resistance (Case-to-Sink) RBc-s °CIW 0.1 With Thermal Grease 

Thermal Resistance 
A8J -c °CIW .40 I .30 I .25 I .15 Per Module 

(Junction-to-Case) 

Forward Gate Current (Peak) IFGM A 10 

Gate Current Required to Fire 
lOT rnA 150 VD=6V 

all Devices (Max.) 

Forward Gate Voltage (Peak) VFGM V 30 

Reverse Gate Voltage (Peak) VRGM V 5 

Gate Voltage Required to Fire 
VOT V 3 VD=6V 

all Devices (Max.) 

Latching Current (Max.) Il rnA 500 

Holding Current (Max.) IH rnA 300 

Gate Power (Peak) po. W 50 10 ~s Pulse 
.. 

All conditions are at 25°C unless noted otherwise. 

Part Number Designation Code 

F18 56 SO 1200 

DEVICE AVG. CURRENT RATING 600·1400V 

POWER MODULES 

Outline/Mounting Dimensions 
ALL DIMENSIONS IN INCHES 

.110 x .036 FABroN GATE TERMINALS 

4800 

3.630 
3.610 

CASE STYLE TTl ~VOLTAGERATING' 
26,41, 56 or 91 (Isolation Barriers, wlo Aux. Cathodes) CIRCUIT ·AUXIUAAY CATHODE TERMINALS ARE AVAItABLE AS AN OPTION FROM THE FAC1t)RY 

27,42,57, or 92 (Isolation Barriers, wI Aux. Cathodes) CONFIGURATION 

• Consult Factory for other voltages. 

Circuit Configurations 

G2 G2 

CIRCUIT so I c:::Il 
SCR DOUBLER 0 0 0 

_ ~-:-C_--+----",,;;;C:;;1" 

~1 

HV~~gg:~':m I.I_O_2 __ 0 ___ 0_1....;;;c::::I=1 

G2 
CIRCUITDH 

HVBRID DOUBLERI I 1 
CATHODE COMMON 9 9 9 
_~_c+ ______ ... G1 

1~3 
- I"-J . V1.:1 

CIRCUITHD 10 ° ° I t HVBRID DOUBLERI 
ANODE COMMON L_A_C ___ + ___ -~c:::I~J 

_~+ G1 

. VI V~~l 

CRYDOM COMPANY: P.O. Box 3699 Lakewood, CA 90711·3699 TELEPHONE: (213) 865-3536 FAX: (213) 865·3318 TELEX: 910250·5756 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2089 



.4800 DISCRETE SEMICONDUCTORS 4800 

C:ii=I~OIVl 
COMPANY POWER MODULES 

~~[R1~~~ ~[F 
35A·150A 
SCR/DIODE CIRCUITS 
Part Numbering System Example: EFE19C-F 1------4.00 In. (101.80mm) _____ -+! 

Current 
Code 

Package (Amperes)" Circuit Voltage Option 
Code 1q,3q,ACSW Code Code Code 

EF C 35 50 40 01 1</> Com. Cath. U 100 S Supressor 
(Ceramic 0 50 75 55 02 I</> Com. Anode A 200 (internal) 

Base) E 75 100 90 04 1</>4SCR B 400' SE Supressor 
F 100 150 110 05 Single AC Sw. C 600' (external) 
G 125 150 125 16 3</>6 SCR 0 800 F Free 
, All values are for 17 3</>3SCR E 1000 Wheel 
full conduction: AC 18 3ACSw. F 1200' 
Switch values are 

19 3</> 3 diode/3 SCR G 1400 RMSAmperes 
20 3</> 3 diode/3 SCR 'Forckts. 

'/2 control 1 through 5: 
B = 120V. Line 
C=240V. Line 
F=480V Line 

ELECTRICAL SPECIFICATIONS (all tested @25°C unless otherwise indicated)' 
"Values shown are ratings for the individual semiconductor cells used in the·module 

Spec. 
Parameter Code: C D E 

Surge (non-rep) ITSM 300 400 ~OO 

Fusing 121 370 650 1500 

Forward Drop (pk.) VT• 1.7@50A 1.7@70A 1.8@100A 

Leakage current IDRM ; IRRM 8.0 10.0 15.0 
Gate trigger IGT(max) 100 100 100 
Trigger voltage VGT(max) 2.5 2.5 3.0 
Peak gate power po. 5.0 5.0 5.0 

Voltage Rate of Rise dvldt 100 100 200 

Current Rate of Rise dildt 10 
Max. operating temp. Ti(max) 125· 
Min. operatina teme. Tj(min:) _40· 

Thermal resistance Rei' 0.5 0.5 0.4 

Thermal resistance Reo. 0.3 

Recommended mounting Ms screw 
1) Tc= 125°C, exponential to 80% rated VDRM 2) Gate pulse: 20V, 150 source, tr=O.11lS 

EF Series Available Circuits 
CIRCUIT NO. I 

01 Q2 ' I 
-A-

T 
Single phase, common cathode 
(50 Amperes and above) 

CIRCUIT NO.5 

Single phase, AC Switch 
(50 Amperes and above) 

CIRCUIT NO. 18 

+ 

LI L2 L3 

~~~ 
A£I AC2 AC3 

Triple AC, Switch 

CIRCUIT NO.2 

Single phase, common !J,node 
(50 Amperes and above) 

CIRCUIT NO. 16 

Three phase, full converter, 6 SCR's 
·Optional Free Wheel diode on EFC, EFD Series 

CIRCUIT NO. 19 

Three phase, semi-converter 
~~~~!:ree Wheel diode on EFC, and 

F 

1500 

9340 

1.8@150A 

20.0 
120 
3.0 
7.0 

200 

0.25 

G Units 

1950 Amperes (one cycle; 
60Hz) 

15,800 A' second ( < 8.3 ms.) 

1.7@150A Volts, peak; 
(pulsei 

20.0 Milliamperes 
150 Milliamperes 
3.0 Volts 
10.0 Walls 

200 Voltslm icrosecond <D 
exponential 
Ampslmicrosecond® 
Centigrade 
Centigrade 

0.15 ·ClWchipto 
baseplate 
·CIW base to heatsink 
(with heatsink compound) 

Ul RECOGNIZED 

CIRCUIT NO.4 

Single phase, quad SCA 
(50 Amperes and above) 

CIRCUIT NO. 17 

G1 

ACcr--__ f-------~ 
G2 

A£D--*----+-.... ,<l+ 
G3 

AC~--_.~------~ 

Three phase, 3 SCR's 

CIRCUIT NO. 20 

* ~ 
FW 

QQQ 
ACI AC2 AC3 

Hybrid Triple Switch 

CRYDOM COMPANY: P.O. Box 3699 Lakewood, CA 90711-3699 TELEPHONE: (213) 865-3536 FAX: (213) 865-3318 TELEX: 910 250-5756 
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4800 DISCRETE SEMICONDUCTORS 4800 

Cr:lVi:JOIVI 
COMPANY POWER MODULES 

~~[R1~~~ ~~ @ 
40A-90A 
DIODE CIRCUITS 

PARAMETER SYM. UNITS SPECIFICATION LIMITS CONDITIONS 
Average Output Current per Device 10 A 40 1 55 90 Tc- B5QC 
One-Cycle Surge Current (Peak) Ir5M A 1000 1500 1950 T c = 125QC Non·Repetitive 
1"1 for Fusing (Max.) I2t A'S 4150 9340 15,BOO 
Leakage Current (Max.) IRM rnA 20 TJ-125QC at Rated Voltage 
Isolation Voltage (Min.) V1SOL Vrms 2500 Any Terrninal-to-Base 
Junction Operating and Storage 
Temperature Range 

TJ& 
TSTG 

QC -40 to + 125 

Thermal Resistance (Case-to-Sink) R6~ QCW 0.1 With Thermal Grease 

Circuit Configurations (See Page A.2089 for Package Outline DimenSions) 

CIRCUIT CCD I 0 0 0 CIRCUIT CAD I 0 0 0 I CIRCUIT 0 I 0 0 CIRCUIT RD I 0 0 0 
DIODEICOMMON DIODE/COMMON HALF-WAVE DIODE ... __ -'-___ .... DIODE DOUBLER 

CATHODE .... -,1_~2 __ 3,,-.....J ANODE L.. • ....;1 __ 2::..---=3_--'. . + _~.:..::c=--,-+ __ --, 
3~2 3~2 -~+ 

~~[R1~~~ ~~ 
50A-150A 
DIODE CIRCUITS 

Part Numbering Designation Code 

Package 
Code 

Code 
EF 0 

(Ceramic E 
Base) F 

G 

EXAMPLE: 

Current 
Code 

(Amperes)" 

1<1> 3<1> 
50 75 
75 100 
100 150 
125 150 

EF 
EF 

PACKAGE 

Electrical Specifications (all tested @25·C unless otherwise indicated)" 

Spec. 
Parameter Code: D E 

Surge (non-rep) hSM 400 800 
Fusing I't 650 2600 

Code 
13 
14 
15 

G 
CURRENT 

CODE 

Circuit 
Code 

F 
1000 
4100 

15 
CIRCUIT 

CODE 

Circuit 
1¢ 4 diode 
3¢3diode 
3",6diode 

G 
VOLTAGE 

CODE 

Voltage 
Code 

Code Voltage 
U 100 
A 200 
B 400 
0 BOO 
E 1000 
F 1200 
G 1400 

G Units 
2000 Amperes (one cycle; 60 Hz) 

16,600 A' second «8.3 ms.) 
Forward Drop (pk.) VTM 1.7@70A 1.8@100A 1.8@150A 1.7@150A Volts, peak; to remain (pulse) 
Leakage current lOAM; IRRM 10.0 15.0 
Max. operating temp. Tj(max) 125· 
Min. operating temp. Tj(min.) _40· 

Thermal resistance Rei' 0.5 0.4 

Thermal resistance Reo. .03 

Recommended mounting Ms screw 

Series EF Circuits Available (See Page A o2090 for Package Outline Dimensions) 

CIRCUIT NO. 13 

A~ 

A;:sJ 
Single phase, quad diode 
(50 Amperes .and above) 

CIRCUIT NO. 14 

AC.., 

AC.., p 

AC..,~--~--------~ 

Three phase, half wave, 3 diodes 
(75 Amperes and above) 

20.0 

0.25 

20.0 Milliamperes 
Centigrade 
Centigrade 

q.15 ·CIW chip to 
baseplate 
°CIW base to heatsink 
(with heatsink compound) 

CIRCUIT NO. 15 

Three phase, full wave, 6 diodes 
(75 Amperes and above) 

CRYDOM COMPANY: P.O. Box 3699 Lakewood, CA 90711-3699 TELEPHONE: (213) 865-353Ej FAX: (213) 865-3318 TELEX: 910250-5756 
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4800 DISCRETE SEMICONDUCTORS 4800 

C~V.::IOIVI 
COMPANY POWER MODULES 

~~[R1~~~ [gj~®D~U~ ~~[R1~~~ M@@ 
35A-100A 
DIODE CIRCUITS 

Parameter Sym. Units 
DC Output Current, 1<1> (Mu.) 10 A 

, . DC Output Current, 3<1> (Max.) 10 A 
One·Cycle Surge Current (Peak) ITSM A 
1'1 for Fusing (Max.) 1'1 A2S 
Reverse Blocking Voltage (Max.) VRRM V 
Leakage Current (Max.) IRRM mA 

Forward Voltage Drop (Max.) VF V 

Isolation Voltage (Min.) V1SOL Vrms 
Junction Operating Temp. (Range) TJ ·C 
Storage Temperature (Range) TSTO ·C 
Thermal Resistance (case-te-Sink) ROC-5 ·CIW 
Thermal Resistance R9.><; ·CIW 
(Junclion·to-Case) 

Table 1 
Maximum DC Output Current 

MAX. DC OUTPUT 
CIRCUIT DESIGNATION CURRENT (A 

B48-2T MSO B48-2T MS060 
483 SB 35 60 
485 TB 50 60 
482 'DD , 20 35 
481 CC 35 60 
NA CA 35 60 
484 THC 50 60 
NA THA 50 60 . Average current at 180· conductIon angle 

Circuit Configurations 

Circuit 
Desi nations Circuit 

Circuit Type MSO B48-2T Schematics 

~ SINGLE·PHASE SB 
BRIDGE 

483 

.. =G[ THREE·PHASE TB 485 
BRIDGE AC2 

AC3 

~3 DIODE DO 482 
DOUBLER 

~3 CENTER TAP 
COMMON CC 481 
CATHODE 

AC2 

CENTER TAP AC'} 
COMMON CA N/A 

ANODE 
AC2 

THREE PHASE ::=:t COMMON 
CATHODE THC 484 

HALF WAVE 
BRIDGE AC3 

THREE PHASE 

AC'::t COMMON 
ANODE THA N/A AC2 _ 

HALF WAVE 
AC3 BRIDGE 

I MSORating 

B48-2 I Single Phaae Three Phase 
Specification Limits Conditions 

35 60 100 T e = loo·C Max. (table 1) 
50 60 100 Te= 100·C, Max. (Table 1) 

300 1000 2000 60Hz Sine Wave, Non·Repetitive (Fig. 2) 
376 4150 16,000 60Hz Sine Wave 

200-1600 T =125·C 
3 5 TJ =125·C@VRRM 

1.8 1.25 1.4 TJ =25·C (Fig. 3) @50A @60A @10OA 
2500 Any Terminal·to·Base 

40 to +150 
-40to +150 

0.1 I 0.07 With Thermal Grease 

1.8 1.25 1.0 Per Device (Table 1) 
See page 55 for terminal derating curves 

Part Number Designation Code 

MS0100 
100 
100 
50 

100 
100 
100 
100 

B48-2T 

~ ~ _ ~o 

~~ : :fJ - - -

~ .AC - 0 

- _.±. 

~ 1. _ 1. 

~:: =fJ - --

M50 60 TB 600 

..... ~ :r B48, M50 

MAX 0 
OUTPUT 
CURRENT 
(See Table 1) 

f-485 TC-2T 
'BLOCKING 
VOLTAGE 
600 (C) 

1200 (F) 

CBseMSO 
Terminal 

Locations 

~ .. -@ 
~ 

@AC2 +@ 

~ .. ~@ 
@~ 

@_AC2+@ 

~. -@ 

@+~ 
~. +@ 

+~ @AC2 

~ .. -@ 

-~ @AC2 

I~' .~ 
@AC2AC3@ 

CIRCUIT DESIGNATIONI----' 

1400 (G) 

'Consult Factory 
for higher voltages 

M50 Outline/Mounting Dimensions 

T 
2.280 

I 

10..32 SCREW 

SPLCS! 

I ,.''''~ I r-1.125-! 

B48-2T 
Outline/Mounting Dimensions 

0.25 In. terminal 
6.35mm I"' -@ 

. @AC2AC'~ 
r-~~~=r~=r=2~~ 1.2~n. 

(31.75mm) 

, .LI m 0.21 In. (5.20mm) 

'-----!=~======:::!--J:1 
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4800 DISCRETE SEMICONDUCTORS 4800 

The World's La~est Inventory 
of Diodes and Rectifiers Is As 

Close As Your Phone! 

Call by 1 P.M. (P.S.T.) 
Out by 5 P.M. (in most cases) 

Diodes, Inc. Is your best source for: Customer Service 
Diodes, Inc. account managers are 
well qualified to answer inquiries, 
as well as provide stock checks 
and quotations. You'll like doing 
business with Diodes and its people. 

• Standard Recovery Rectifiers 
• Glass Passivated Rectifiers 
• Fast Recovery Rectifiers 
• Super-fast Recovery Rectifiers 
• Schottky Barrier Rectifiers 
• High Voltage Rectifiers 

Quality Testing 
All incoming devices are carefully 
lot tested to stringent QA require
ments before being placed in 
inventory. 

Over 200 million devices in stock. 

A portion of DIODES INC's cav9fflOUS warehouse. 

EEM 1991 

• Bridge Rectifiers 
• Germanium & High Speed 

Switching Diodes 

• Silicon TransistorS 
• Surface Mount Devices 

In-House Test Lab 

In addition to normal "Group A" 
test capability, Diodes, Inc. has on
site equipment necessary to 
perform product reliability testing. 
High temperature reverse bias, 
temperature-humidity, high 
temperature storage and 
temperature cycling testing is 
performed on our products as part 
of an ongoing quality monitoring 
process. 

For manufacturers' sales offices, see yellow pages 

Competitive Pricing 
Diodes, Inc. has always been 
highly competitive in its pricing, 
regardless of quantity. 

CALL, WRITE OR FAX 
Phone: (818) 882",4920 

Inside CA 1-800-824-2724 
Outside CA 1-800-821-1178 

FAX 1-818-341-1736 
for our Shortform Catalog, 
stock check, pricing, technical 
information and order placement. 

DIODES INC. 
9957 Canoga Avenue 
Chatsworth, CA 91311 
Quality Semiconductors since 1959 

A·2093 
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fplL and MPIL 

40 A IN-UNE RECTIFIERS 
Space-saving design 

Low thernial impedance 
Standard, fast, and ultrafast 

UL Aecognized 

SPACE SAVING 
10PH 

10 A IN-LINE RECTIFIERS 
PC or chassis mount 

Integral heat sink for low 
thermal impedance 

300 A surge 
UL Recognized 

Standard, fast, and ultrafast 

DISCRETE SEMICONDUCTORS 

HV X-RAY DIODES 
XL 1 0 9KV 220mA standard 

XLA10 9KV 200mA 175ns 
XLU12 11KV 100mA 50ns 
XMU10 9KV 300mA 150n5 
XMA5 5KV 500mA 150n5 

HIGH VOLT a AMP 

50 A RECTIFIERS 
Integral heat sink 

Quick connect or wire leads 
1 ,OOOA surge . 

Also available in fast recovery 
UL Recognized 

~~o 
·~R~S3 

II)-- RUS4 

ULTRA-FAST, 1 KV 
MINIATURE DIODES 

PRV to 1KV 
Current to 5A. 

LClW forward characteristic 
. High surge current 
Recoveries to 50 ns 

STATE OF ART 
CRVT 

FASTRECOVERY,20KV 
MINIATURE DIODES 

15 & 20 KV models 
25 mA forward current 

Low leakage 
Recovery less than 1 00 ns 

4800 

PO and POl 

100 A RECTIFIERS 
Rugged compact module 

Patented "Porcelainized" heat sink 
Low thermal impedllrKlE1 

UL Reca nized 

LOWER COSTS 

CALLUS 
FOR 

ENGINEERED 
SOLUTIONS TO 

YOUR PRODUCT 
REQUIREMENTS 

INNOVATIVE RECTIFIER DESIGNS ... 
and an extensive line of standard types 
,. ~ ,.. ~ ,.. ~ 

bridges diodes hv assemblies 
o 36 different models 

o General purpose o Standard products; 
diodes. 11 packages blocks. packs. cylinders. 

o Broad range of o PIV to 250KV night vision. CRT 
package types o Current up to 6A o Custom designs 

o 2 to 100 amps o Ultra-miniature o PIV to 300KV 
o PRV to 1.200V packaging' o To 25 amps 

Standard. fast. and f~ I Standard. fast. and Standard. fast. and 

.... . ultrafast recovery .... ultrafast. recovery. ....4 ... ultrafast recovery 
.....Ill ... 

EDI has speciali~ed in rectifier devices for over 40 years. Our tully integrated. manufacturing facilities perform all operations 
from silicon diffusion to packaging. String~nt testing and quality control is performed at every step to provide customers the 
most reliable high performance recitifier available today. We will be pleased to provide all the help and teGhnical information 

. you want. Catalogs are available. please give us a call at 

1-800-678-0828 

l~i~~cf!~N~~~~~~~~~~ 
A.2094 . For manufacturers' sales offices. see yellow pages EEM 1991 
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~Iskra SEMICONDUCTORS 
FERRITES FILM/FOIL CAPACITORS SUPPRESSION COMPONENTS· DIODES BRIDGE RECTIFIERS VARISTORS 

SILICON RECTIFIER DIODES 
~ Plastic Rectifiers 
~ Low Forward Voltage Drop 
~ High Surge Current Capability 

VRAM 

Re~~~ve 
Reverse 
Voltage 

Type (V) 

lN4001 50 
lN4002 100 
lN4003 200 
lN4004 400 
lN4005 600 
lN4006 800 
lN4007 1000 

lN5400 50 
lN5401 100 
lN5402 200 
lN5403 300 
1N5404 400 
lN5405 500 
lN5406 600 
lN5407 800 
1N5408 1000 

DIMENSIONS: (mm) 

0.8 - 1.5 AMPERES 
RECTIFIER BRIDGES 

GENERAL PURPOSE 

Voc 
DC Blocking 

Voltage 

(V) 

50 
100 
200 
400 
600 
800 
1000 

50 
100 
200 
300 
400 
500 
600 
800 
1000 

Series 
BxxC800 
BxxC 1000 
BxxC 1500 

A Single-phase full-wave bridges for general 
purpose low-power applications. 

FEATURES: 
A High current 
A High surge current capability 
A Low forward voltage drop 
A Economical plastic package 

Type Symbol Unit 

Non-repetitive peak 
reverse voltage 

URSM V 

Repetitive peak URRM V 
reverse voltage 
Average forward 
current al 45°C IFAV A 
(C load) 
Surge forward current 
(1 cycle, 10 ms, sine 
wave) @j = 25°C 

IFSM A 

Typical thermal resis-
tance, iunction to lead 
(lead length 5 mm. 
mounted on infinite 

Rthil K!W 

heat sink) 
Operating and storage @op °C 
temperature 

B40 B80 

120 240 

100 200 

ISKRA ELECTRONICS INC. 

~ JEDEC Numbered 
~ Polarity Indicated By Cathode Band 
~ Lead: MIL-STD202F 

'fAY I,su Maximum 
Maximum Peak Forward 
Average Forward Voltage 
Forward Surge Current at 
Rectified 1 Cycle IFAY Current 

(A) (A) (V) 

1.0 50 1.1 
1.0 50 1.1 
1.0 50 1.1 
1.0 50 1.1 
1.0 50 1.1 
1.0 50 1.1 
1.0 50 1.1 

3.0 200 1.3 
3.0 200 1.3 
3.0 200 1.3 
3.0 200 1.3 
3.0 200 1.3 
3.0 200 1.3 
3.0 200 1.3 
3.0 200 1.3 
3.0 200 1.3 

1N400X 
1N540X 

BRIDGE RECTIFIERS 

MECHANICAL DATA 
Case: Potted epoxy encapsulated 
Lead: MIL-STD-202 - method 208C 
Dimensions: (mm) 

23 max 

15.5 min 

0 C\I en 
- ~ 

C\I 

1° 
<Xi 

~ 13min 5.1 max 
E 
<D 
"l 
0 .. 

a 

25.4 
25.4 

Maximum TSTG 
Reverse Top 
Current Storage and 

at Operating 
Voc Temperature 

T.25°C (J.lA) (OC) Case 

10 -6510 +175 00-41 
10 -6510 +175 00-41 
10 -6510+175 00-41 
10 -6510 +175 00-41 
10 -6510 +175 00-41 
10 -6510 +175 00-41 
10 -6510 +175 00-41 

20 -4010 +175 00-27 
20 -4010 +175 00-27 
20 -4010 +175 00-27 
20 -4010 +175 00-27 
20 -4010 +175 00-27 
20 -4010 +175 00-27 
20 -4010 +175 00-27 
20 -4010 +175 00-27 
20 -4010 +175 00-27 

d I d1 

Max. 3.1 5.1 .86 
5 9.5 1.32 

ELECTRICAL CHARACTERISTICS 

Characteristics 
and Conditions Symbol Unit Value 

Max. reverse currenl al IR 
URRM (OJ = 25°C) 

~A 10 

Max. reverse currenl al IR 
URRM (OJ = 100°C) 

~A 50 

Max. forward vollage 
drop al 25°C, 1 A: 
C 800 Iype 1.3 
C 1000 Iype UF V 1.2 
C 1500 Iype 1.1 

Ralings and characlerislics hold for every diode in 
the bridge structure . 

Note: Available in either 8.2 or 9.2mm Oiameter. Please specify. 

C800 C 1000 C 1500 
B 125 B250 B380 B500 B40 B80 B 125 B 250 B380 B500 B40 B80 B 125 B 250 B 380 B 500 

350 720 1000 1200 120 240 350 720 1000 1200 120 240 350 720 1000 1200 

300 600 800 1000 100 200 300 600 800 1000 100 200 300 600 800 1000 

0.8 1.0 1.5 

50 50 50 

52 45 31 

-4010+175 -40to+175 -40to+175 

155 Dupont Street, Plainview, N.Y. 11803·516-349-0222· Toll Free: 800-862-2101 • Fax: 516-349-7642· TLX: 221527 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2095 
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SILICON DIODES 
General Purpose and Switching Diodes in 00-35 Package and 00-34 Package. 
Using the type designations LL4148, LL4448, and so on, these Silicon Diodes are available in the MiniMELF package with the same 
electriCal characteristics. 

Type Peak Inv. Max. Aver. Power Junction Forward Reverse Reverse Recover.y Time 
Voltage Rectified DisSipation Tempera- Voltage Current IA 

PIV Current 10 at 25°C tureT Drop VF 
at IF atVA 

Volts rnA max.mW max.oC max. V rnA max. nA Volts T"ns Conditions 
1N914 100 75 500 200 1.0 10 25 20 max. 4.0 IF= 10 rnA, VA = 6V, RL = 100n, to IA= 1 rnA 
1N4148 100 150 500 200 1.0 10 25 20 max. 4.0 IF= 10 rnA, VR=6V, RL = 100n, to IA= 1 rnA 
1N4150 50 200 500 200 1.0 200 100 50 max. 4.0 IF=IA=10t0200mA,toO.1IF 
1N4152 40 150 400 175 0.55 0.10 50 30 max. 2.0 IF= 10 rnA, VA=6V, R L = 100n, to IA= 1 rnA 
1N4154 - 35 150 500 200 1.0 30 100 25 max. 2.0 IF= 10 rnA, VR=6V, RL = 100n, to IA= 1 rnA 
1N4448 100 150 500 200 1.0 100 25 20 max. 4.0 IF = 10 rnA, V A = 6V, RL = 100n, to IA = 1 rnA 
1N4450 40 150 400 175 0.54 0.50 50 30 max. 4.0 IF = IR = 10 rnA, to IR = 1 rnA 
1N4454 75 150 400 175 1.0 10 100 50 max. 4.0 IF= 1,= 10 rnA, to IA= 1 rnA 

ZENER DIODES 
1N4729 Series 1 Watt Glass Zener Diodes in 00-41 Package (T. = 25°C) 
Using the type designations ZM4729, ZM4730, and so on, these Zener diodes are available in the MELF package with the same 
electrical characteristics. 

Type Nominal Test Maximum Zener Impedance Maximum Reverse Max. Surge Maximum 
Zener Current Leakage Current Current 

Voltage 
Vzat 

IZT 8.3ms 

Izr* ZZT at IZT I ZZK at IZK IZK IR at VA Izs 
Volts rnA Ohms Ohms rnA !-LA Volts rnA 

1N4729A 3.6 69 10 400 1.0 100 1 1260 
1N4730A 3.9 64 9 400 1.0 100 1 1190 
1N4731A 4.3 58 9 400 1.0 50 1 1070 

1N4732A 4.7 53 8 500 1.0 10 1 970 
1N4733A 5.1 49 7 550 1.0 10 1 890 
1N4734A 5.6 45 5 600 1.0 10 2 810 
1N4735A 6.2 41 2 700 1.0 10 3 730 
1N4736A 6.8 37 3.5 700 1.0 10 4 660 
1N4737A 7.5 34 4 700 0.5 10 5 605 
1N4738A 8.2 31 4.5 700 0.5 10 6 550 
1N4739A 9.1 28 5 700 0.5 10 7 500 
1N4740A 10 25 7 700 0.25 10 7.6 454 
1N4741A 11 23 8 700 0.25 5 8.4 414 
1N4742A 12 21 9 700 0.25 5 9.1 380 
1N4743A 13 19 10 700 0.25 5 9.9 344 
1N4744A 15 17 14 700 0.25 5 11.4 304 
1N4745A 16 15.5 16 700 0.25 5 12.2 285 
1N4746A 18 14 20 750 0~25 5 13.7 250 
1N4747A 20 12.5 22 750 0.25 5 15.2 225 
1N4748A 22 11.5 23 750 0.25 5 16.7 205 
1N4749A 24 10.5 25 750 0.25 5 18.2 190 
1N4750A .27 9.5 35 750 0.25 5 20.6 170 
1N4751A 30 8.5 40 1000 0.25 5 22.8 150 
1N4752A 33 7.5 45 1000 0.25 5 25.1 135 
1N4753A 36 7.0 50 1000 0.25 5 27.4 125 
1N4754A 39 6.5 60 1000 0.25 5 29.7 115 
1N4755A 43 6.0 70 1500 0.25 5 32.7 110 
1N4756A 47 5.5 80 1500 0.25 5. 35.8 95 
1N4757A 51 5.0 95 1500 0.25 5 38.8 90 
1N4758A 56 4.5 110 2000 0.25 5 42.6 80 
1N4759A 62 4.0 125 2000 0,25 5 47.1 70 
1N4760A 68 3.7 150 2000 0.25 5 51.7 65 
1N4761A 75 3.3 175 2000 0.25 5 56.0 60 
1N4762A 82 3.0 200 3000 0.25 5 62.2 55 
1N4763A 91 2.8 250 3000 0.25 5 69.2 50 
1N4764A 100 2.5 350 3000 0.25 5, 76.0 45 

Standard Voltaae Tolerance is ± 5% tolerance. Other Tolerances, Non-Standard and Higher Zener Voltages Upon Request. 
• Measured un-der thermal equilibrium and DC test conditions. 

ITT Components 5 Jenner St., Irvine, CA 92718 Tel: 714-727-3001 

A·2096 For manufacturers' sales offices, see yellow pages 

Regulator 
Current 

IZM 
rnA 

252 
234 
217 

193 
178 
162 
146 
133 
121 
110 
100 
91 
83 
76 
69 
61 
57 

50 
45 
41 
38 
34 

30 
27 
25 
23 
22 
19 
18 
16 
14 
13 
12 
11 
10 
9.0 

FAX: 714-727-2109 
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SCHOTTKY DIODES 
Silicon Schottky Barrier Diodes in 00-35 Package for general purpose applications with low forward voltage drop and very fast 
switching times. 
Using the type designations LL 101A, LL 103A, and so on, these Schottky Barrier diodes are available in the MiniMELF package with 
the same electrical characteristics. 

Type Peak Inv. Power Junction Forward Voltage Drop Reverse Capacitance Reverse Recovery 
Voltage Dissipation and VFatiF Current at Timet" 

PIV at 25°C Storage IRat VR VF=VR=O, 
1=1 MHz 

Temp. 
Volts max.mW max.oC max. V at rnA max. V at rnA max·IJA atV max. pF max. ns Conditions 

SD101A* 60 400 200 0.41 1 1.0 15 0.2 50 2.0 1 IF=IR=5mAtoO.lIR 
SD101B 50 400 200 0.40 1 0.95 15 0.2 40 2.1 1 IF = IR = 5 rnA to 0.1 IR 

SD101C 40 400 200 0.39 1 0.90 15 0.2 30 2.2 1 IF = IR = 5 rnA to 0.1 IR 

SD103A 40 400 125 0.37 20 0.6 200 5.0 30 50 10 IF=IR=200mAtoO.lIR 

SD103B 30 400 125 0.37 20 0.6 200 5.0 20 50 10 IF = IR = 200 rnA to 0.1 IR 

SD103C 20 400 125 0.37 20 0.6 200 5.0 10 50 10 IF = IR = 200 rnA to 0.1 IR 

ZENER DIODES 
1 N5225 Series 500 mW Glass Zener Diodes, in DO-35 Package (T A = 25°C) I Replaces lN746 and IN957 Series (See Note): I 
USing the type designations ZMM5225, ZMM5226, and so on, these Zener diodes are available in the MiniMELF package with the 
same electrical characteristics. Also available in 00-34 Package. 

Type Nominal Test Maximum Zener Impedance Typical Maximum Reverse Maximum 
Zener Current Temperature Leakage Current Regulator 

Voltage IZT ZZK at Coefficient Test-Voltage Current 
Vz atlzT • ZZT at IZT IZK=0.5 mA IR SuffixB IZM 

Volts rnA Ohms Ohms %/OC IJA Volts rnA 
1N5225 B 3.0 20 29 1600 -0.075 50 1.0 152 
lN5226 B 3.3 20 28 1600 -0.070 25 1.0 138 
1N5227 B 3.6 20 24 1700 -0.065 15 1.0 126 
lN5228 B 3.9 20 23 1900 -0.060 10 1.0 115 
lN5229 B 4.3 20 22 2000 -0.055 5 1.0 106 
1N5230 B 4.7 20 19 1900 ±0.030 5 2.0 97 
1N5231 B 5.1 20 17 1600 ±0.030 5 2.0 89 
lN5232B 5.6 20 11 1600 +0.038 5 3.0 81 
1N5233 B 6.0 20 7 1600 +0.038 5 3.5 76 
1N5234 B 6.2 20 7 1000 +0.045 5 4.0 73 
1N5235 B 6.8 20 5 750 +0.050 3 5.0 67 
lN5236 B 7.5 20 6 500 +0.058 3 6.0 61 
1N5237 B 8.2 20 8 500 +0.062 3 6.5 55 
1N5238 B 8.7 20 8 600 +0.065 3 6.5 52 
lN5239 B 9.1 20 10 600 +0.068 3 7.0 50 
1N5240 B 10 20 17 600 +0.075 3 8.0 45 
1N5241 B 11 20 22 600 +0.076 2 8.4 41 
1N5242 B 12 20 30 600 +0.077 1 9.1 38 
1N5243 B 13 9.5 13 600 +0.079 0.5 9.9 35 
1N5244 B 14 9.0 15 600 +0.082 0.1 10 32 
lN5245B 15 8.5 16 600 +0.082 0.1 11 30 
lN5246 B 16 7.8 17 600 +0.083 0.1 12 28 
1N5247 B 17 7.4 19 600 +0.084 0.1 13 27 
1N5248 B 18 7.0 21 600 +0.085 0.1 14 25 
lN5249 B 19 6.6 23 600 +0.086 0.1 14 24 
lN5250 B 20 6.2 25 600 +0.086 0.1 15 23 
1N5251 B 22 5.6 29 600 +0.087 0.1 17 21 
1N5252 B 24 5.2 33 600 +0.087 0.1 18 19.1 
1N5253 B 25 5.0 35 600 +0.089 0.1 19 18.2 
1N5254 B 27 4.6 41 600 +0.090 0.1 21 16.8 
1N5255 B 28 4.5 44 600 +0.091 0.1 21 16.2 
1N5256 B 30 4.2 49 600 +0.091 0.1 23 15.1 
1N5257 B 33 3.8 58 700 +0.092 0.1 25 13.8 
1N5258B 36 3.4 70 700 +0.093 0.1 27 12.6 
1N5259B 39 3.2 80 800 +0.094 0.1 30 11.6 
1N5260B 43 3.0 93 900 +0.095 0.1 33 10.6 
1N5261 B 47 2.7 105 1000 +0.095 0.1 36 9.7 
1N5262 B 51 2.5 125 1100 +0.096 0.1 39 8.9 

Standard Voltage Tolerance is ± 5010 . Note: 1 N746 and 1 N957 Series are 400 mW Glass Zener Diodes. 
• Measured under thermal equilibrium and DC test conditions. 

ITT Compo~ents 5 Jenner St., Irvine, CA 92718 Tel: 714-727-3001 FAX: 714-727-2109 
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LITE('J~I 
LITE-ON Power Semiconductor Products 

SCHOTTKY BARRIER RECTIFIERS 
10 max average recitified forward current 

1A 3A 5A SA 16A 

DO' 
, f'II'" ,. 

\'. 
Vrrm (volts) DO-201-AD TO-220 

15 SD115 SD315 
20 SD120/1N5817 SD320/1 N5820 SD520 SD820 SDS1620L 
30 SD130/1N5818 SD330/1 N5821 SD530 SD830 SDS1635L 
40 SD140/1N5819 SD340/1 N5822 SD540 SD840 SDS1640L 

50 SD150 SD350 
60 SD160 SD360 

70 SD170 
80 SD180 SD380 

STANDARD PLASTIC SILICON RECTIFIERS 

FAST RECOVERY RECTIFIERS 

• O.6mm LEAD D1AMETER ("t:' TYPE) ALSO AVAILABLE 

LITE-ON produces 1 watt zener diodes with 
nomimal zener voltage ratings from 11 OV to 
330V in a plastic "00-41" package. 

New products include glass passivated 
junction 1 A, glass passivated 3A, varistors, 
Bidirectional Oiode Thyristors (OIACS), 
and a "00-15" size package for both 1.5A 
and 2A standard plastic silicon rectifiers. 

All axial products are available 
either on tape and reel or in 
bulk_ 

LITE-ON INC., 720 S. Hillview Drive, Milpitas, California 95035.408-946-4873. FAX: 408-942-1527 

A·2098 For manufacturers' sales offices, see yellow pages EEM 1991 
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LITE('J~I 
LITE-ON Power Semiconductor Products 

BRIDGE RECTIFIERS 

10, max. average rectified forward current 

10, max. average rectified forward current 

6A lOA 4A 10A 

Vrrm (volts) 

50 PBPC301 PBPC601 PBPC801 PBPC1001 PBU401 PBU601 PBU801 PBU1001 

100 PBPC302 PBPC602 PBPC802 PBPC1002 PBU402 PBU602 PBU802 PBU1002 

200 PBPC303 PBPC603 PBPC803 PBPC1003 PBU403 PBU603 PBU803 PBU1003 

400 PBPC304 PBPC604 PBPC804 PBPC1004 PBU404 PBU604 PBU804 PBU1004 

600 PBPC30S PBPC60S PBPC80S PBPC100S PBU40S PBU60S PBU80S PBU100S 

800 PBPC306 PBPC606 PBPC806 PBPC1006 PBU406 PBU606 PBU806 PBU1006 

1000 PBPC307 PBPC607 PBPC807 PBPC1007 PBU407 PBU607 PBU807 PBU1007 

10, max. average rectified forward current 

15A 25A 35A 

In addition to the many models listed here, LITE-ON also 
offers a complete line of controlled avalanche ("Pt series) 
bridge rectifiers. 

Vrrm 
(volts) 

A full line of fast recovery ("R" series) bridge rectifiers is also 
available with maximum recovery times of 200ns to 500ns. 

SO KBPC2S-00S(W) 

100 KBPC1S-01(W) KBPC2S-01 (W) KBPC3S-01 (W) 

200 KBPC1S-02(W) KBPC2S-02(W) KBPC3S-02(W) 

400 KBPC1S-04(W) KBPC2S-04(W) KBPC3S-04(W) 

600 KBPC1S-06(W) KBPC2S-06(W) KBPC3S-06(W) 

800 KBPC1S-08(W) KBPC2S-08(W) KBPC3S~08(W) 

1000 KBPC1S-10(W) KBPC2S-10(W) KBPC3S-10(W) 

LITE-ON is known for short lead times, competitive prices, and consistent quality. 
Our offshore production facility provides custom parts for several customers, and our 
warehouse in California holds many standard products for your immediate needs. 

LITE-ON INC .. 720 S. Hillview Drive, Milpitas, California 95035. 408-946-4873· FAX: 408-942-1527 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2099 
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Philips Components PHILIPS POWER SEMICONDUCTORS 

Discrete Products Division RECTIFIERS 
A North American Philips Company 

See pages A.2118 & A·2119 

Type Pkg ,m\ ~m V,@I, 
Max V @ A Type pta ":"'l J:\ V,@I, 

Max V @ A Type Pkg r.\\(A~ axA .::x" 
V,@I, 

MnV@A 

lieaeral Purpose Silicon Rat:tmlll'$ SchOllky Recllilan (Coni.) UHra-Fasl Recovery Epllaxlal Rectlfien (Coni.) 

BY011D 500-91 0.58 200 1.2@1 PBYRl545CTF 45V PHR610CT .100 
BYOllG 400 PBYRl635 1O-220AC 16 35 0.57@ 16 PHR615CT 150 
BYOllJ 600 PBYRl640 40 PHR620CT 200 
BYOllK 800 PBYRl645 45 BVW29-SO 1O-220AC 8 SO 0.8@8 
BYOllM 1000 PBYRl635F SOT-186 16A 35V 0.57V@ 16A -100 100 
BYOl3D 500-81 1.4 200 1.05@ 1 PBYRl640F 40V -150 lSO 
BYD13G 400 ·PBYRl645F 45V -200 200 
BYOl3J 600 PBYR2035CT TD-220AB 20 35 0.57@ 10 BYR29-600 1O-220AC 8 600 1.3@ 10 
BY013K 800 PBYR2040CT 40 -800 800 
BY013M 1000 PBYR2045CT . 45 BVW29F-50 SOT-186 8 50 0.8@8 
BYOl4D 500-84 2 200 1.5@ 3 PBYR2035CTF SOT-l86 20A 35V 0.57V @ lOA -100 100 
BYOl4G 400 PBYR2040CTF 40V -lSO 150 
BYDl4J 600 PBYR2045CTF 45V -200 200 
BY014K 800 BYV133-35 1O-22OAB 20 35 0.67@ 7 BYR29F-600 SOT-186 8 600 1.3@ 10 
BYDl4M 1000 BYV133-4O 40 -800 800 
BY527 SOO-57 2 1250 1.65@ 10 BYV133-45 45 BYV29F-300 SOT-186 9 300 1.05@ 5 
BY627 500-84 2 1250 1.65@ 10 BYV133F-35 SOT-l86 20A 35V 0.6V@ 7A -400 400 
BYW54 SO~-57 2 600 1.15 @ 2.5 -40 40V -500 500 
BYW55 800 -45 45V BYV29-300 1O-22OAC 9 300 1.05@ 5 
BYW56 1000 BYV121 0D-4 (2) 30 0.6 @ 30 -400 400 
IN5059 S00-57 2 200 1.15@2.5 -35 35 -SOO 500 
IN5060 400 -40 40 BYQ28-SO 1O-22OAB 10 50 0.85@ 5 
IN5061 600 -45 45 -100 100 
IN5062 800 BYV143 1O-22OAB 30 0.6@ 15 -150 150 
BYM56A 500-64 3.5 200 0.95 @3 -35 35 -200 200 
BYM56B 400 -40 40 BYV30-300 00-4(1) 12 300 1.05 @ 12 
BYM56C 600 -45 45 -400 400 
BYM56D 800 BYVl43F-35 SOT-186 30A 3SV 0.6V @ 15A -500 500 
BYM56E 1000 -40 40V BYV32F-50 SOT-186 12 50 0.85 @ 5 
BYX38-300 00-4(1) 6 300 1.7 @ 20 -45 4SV -100 100 

'-150 150 -600 600 PBYR2535CT TD-220AB 30 35 0.73 @ 15 -200 200 -1200 1200 PBYR2540CT 40 BYW30-50U 00-4(1) 14 50 0.85@ 10 BY249-300 TD-220AC 7 300 1.6@20 PBYR2545CT 45 -l00U 100 -600 600 PBYR2535CTF SOT-186 30A 35V 0.73V@ 15A -l50U 150 -BOO 800 PBYR2540CTF 40V -200U 200 
BVX98-300 00-4(1) 10 300 1.7@20 PBYR2545CTF 45V BVT79-300 1O-220AC 14 300 1.05@ 10 

-600 600 PBYR3035PT SOT-93 30 35 0.6 @ 20 -400 400 
-1200 1200 PBYR3040PT 40 -500 500 

BYX42-300 00-4(1) 12 300 1.4@ 15 PBYR3045PT 45 BYV79-50 1O-220AC 14 50 0.85@ 10 
-600 600 PBYR3035PTF SOT-l99 30A 3SV 0.6V @ 20A -100 100 
-1200 1200 PBYR3040PTF 40V -lSO 150 

BYX99-300 00-4(1) 15 300 1.55 @ SO PBYR3045PTF 45V -200 200 
-600 800 PBYR12035TV S01'227B2 120 35 0.67 @60 BVR79-500 1O-220AC 14 500 1.5@ 15 
-1200 1200 PBYR12040TV 40 -600 600 

BYX96-300 00-4 (3) 30 300 1.7@ 100 PBYR12045TV 45 -700 700 
-600 600 PBVR16035TV SOT-227B2 160 35 0.69 @ 160 -800 800 
-1200 1200 PBYR16040TV 40 BYR34-600 lO-22OAB 20 600 1.25@ 10 

1 N4OO1 10 S00-81 lA SOV 1.1v @ lA PBYRl6045TV 45 -700 700 
lN4OO210 100V PBVR30035CT TD-244 300 35 0.62 @ 150 -800 800 
lN400310 200V PBYR3OO4OCT 40 BVV72F-50 SOT-199 20 50 0.85@ 10 
lN4OO4I0 400V PBVR30045CT 45 -100 100 
lN400510 600V PBVR40035CT TD-244 400 35 0.58 @ 200 -150 150 
lN400610 800V PBYR4OO4OCT 40 -200 200 
lN400710 l000v PBYR40045CT 45 BYV74F-300 SOT-l99 20 300 1.05@ 15 
PRLL4001 SOO-87 1.5A 50V 0.8V @ lA -400 400 
PRLL4OO2 l00v 0.8V @ lA UHra-FasI Recovery Epilaxlal Reclliian -500 500 
BY0170 200V 1.05V @ lA BYV32-50 1O-220AB 20 50 0.85 @ 5 
BY017G 400V 1.05V @ lA PHS1001 SO~-57 1 50 0.89@ 1 100 100 
BY017J 600V 1.0SV @ lA PHS1002 100 BYV32-150 TD-220AB 20 150 0.85 @ 5 
BV017K 800v 1.05V @ lA PHS1003 150 -200 200 
BV017M lOOOV 1.05V @ lA BYV26A SO~-57 1 200 1.3@ 1 BYV34-300 1O-22OAB 20 300 1.1 @ 10 

B 400 -400 400 
SchOllky Reclillen C 600 -500 500 

0 800 BYW31-5OU 00-4(2) 28 50 0.85 @ 20 
BYV10-20 0D-41 1 20 0.4@ 1 E 1000 -l00U 100 

-30 30 BYV40-1 00 SOT-223 1.5A l00v 1V at 1.5A -lSOU 150 
-40 40 -lSO 150V -200U 200 

IN5817 S00-81 1 20 0.45@ 1 -200 200V BYV42-50 TD-220AB 30 50 0.85 @ 10 
IN5818 30 0.55@ 1 BYV36A 200 -100 100 
tN5819 40 0.60@ 1 B 1.6 300 1.0@ 1 -lSO lSO 
PRLL5817 800-87 lA 20V 0.45V @ lA C SaO-57 600 -200 200 
PRLL5818 30V 0.55V @ lA 0 1.5 800 1.05@ 1 BYV44-300 1O-220AB 30 300 1.1 @15 
PRLL5819 40V 0.60V @ lA E 1000 -400 400 
PBYR235CT 80T-223 2A 35V 0.45 @ lA BV073A SOO-81 50 -500 500 
PBYR240CT 40V B 100 BYV72-SO SOT-93 30 50 0.85 @ 10 
PBYR245CT 45V C 1.75 150 0.74@ 1 -100 100 
PBYR735 TD-220AC 7.5 35 0.57 @ 7.5 0 200 -lSO 150 
PBYR740 40 F 1.7 300 0.83@ 1 -200 200 
PBVR745 45 G 1.7 400 0.83@ 1 BVV74-300 SOT-93 30 300 1.1 @15 
PBYR735F SOT-l86 7.5A 3SV 0.57V @ 7.5A BY077A SOO-87 2A 50V 0.95V @ lA -400 400 
PBYR740F 40V B 2A l00v 0.95V @ lA -500 500 
PBYR745F 45V C 2A 150V 0.95V @ lA BYM26A SOO-64 2.3A 200V 1.34V @ 2A 
PBYR1035 lO-220AC 10 35 0.57 @ 10 0 2A 200V 0.95V@ lA B 400V 

C 600V PBYR1040 40 E 1.85A 250V 1.0SV@ lA 0 800V PBRY1045 45 F 1.85A 300V 1.05V @ lA E l000V PBYR1035F SOT-186 lOA 35V 0.57V @ lOA G 1.85A 400v 1.05V@ lA BYM36A 500-64 3A 200v '1.22V@ 3A 
PBYR1040F 40V PHS1101 500-57 2 50 0.88@ 3 B 400V 
PBYR1045F 45V PHS1102 100 C 600V BYVl18 1O-220AB 10 0.6@ 5 PHSll03 150 0 800V 

-35 35 BYV27-SO SOD-57 50 0.88@ 3 ~ l000V 1.28V@ 3A 
-40 40 -100 100 'BVT28-300 1O-220AB 'lOA 300v 1.05V @ 5A 
-45 45 -150 lSO -400 400V 

BYV118F-35 S01'186 'lOA 35V 0.6 @ 5A -200 200 -500 500V 
-40 40V BYD74A 500-84 50 BYR30-600U 00-4(1) 14A 600v 1.25V @ 15A 
-45 45V B 100 0.72 @ 2 -700U 700v 

BYV120 00-4(1) 15 0.6@ 15 C 2.4 150 BYV31-300 00-4(2) 28A 300v 1.05V @ 30A 
-35 35 0 200 -400 400V 
-40 40 F 2.15 300 0.82 @ 2 -500 500V 
-45 45 G 400 'BVT23OPIV-200 S01-227B2 '6OA 200V 1.4V@3OA 

PBYR1535CT TD-22OAB 15 35 0.57@ 7.5 BYV28-50 SOO-84 3.5 50 0.75 @ 3 -300 300v 
PBYR1540CT 40 -100 100 -400 400V 
PBYRl545C1 45 -150 150 -600 600V 
PBRYl535CTF SOT-186 15A 35V 0.57V@ 7.5A -200 200 -800 800V 1.8V@ 30A 
PBYR1540CTF 40V PHR605CT TD-22OAB 6 50 0.75 @ 3 -1000 l000v 

PROVIDENCE PIKE, SLATERSVILLE, RI 02876, 401/762-3800, FAX 401/767-4497, 

A-21 00 For manufacturers' sales offices, see yellow pages EEM 1991 



4800 DISCRETE SEMICONDUCTORS 4800 

Philips Components PHILIPS POWER SEMICONDUCTORS 

Discrete Products Division RECTIFIERS, ZENERS, THYRISTORS 
A North American Philips Company 

See pages A·2118 & A·2119 

Type it.\ 3:\ V,@I, r.\rx\ J::'It V,@I, 
~:'i J:\ M~rV PIta Mal V @ A Type PI<a MuV@A Type Pkg 

Ultra·Fast Recovery Epitaxial Rectlners (ConI.) High Vollage Rectifier Diodes (Cont.) TRIACs 
"BYV54V-SO SOT·227B2 "100A 50V 0.8V@ SOA BY721 SOO-61 3mA 19000 BTI34W·500 SOT·223 lA 500V 1.5V 

·100 l00v BY711 SOO·61 3mA 19000 ·600 600V -150 150V BY712 SOO-61 3mA 22000 ·700 700V 
·200 200v BY722 S00-61 3mA 22000 ·800 800v BYV492·4OO TO·244 160A 400V I.IV @ 80A BY723 S00-51 3mA 24000 8TI34-500 SOT-82 4A 500V 1.5V 

BYV493-400 TD-244 240A 400V 1.IV @ 120A BY713 SOO-61 3mA 24000 ·600 600V BYW493-1SO TO·244 240A 150V 0.8V @ 120A BY714 S00-51 3mA 30000 -800 800v -200 200V BY724 S00-61 3mA 30000 BT136·500 TD-22OAB 4 500 1.5 

Fast Haemry Reclifla,,-Double otnused Very Fast Types ·600 600 
Breakover -800 800 

BYD310 SOO·91 O.SA 200V 1.6V@ lA Package Voltage I BT136-SOOD TO·220AB 4 SOO 1.5 
G 400V Type No. Outline ±12V11 8/201'1 18nool's V, BTI36-SOOE . TO·220AB 4 500 1.5 
J 600V Breakever DlodeslSlngle 

·600E 600 
BY0330 S00-81 1.3 200 1.3@ 1 -800E 800 

G 400 BR210·120 TO·22OAC 120V lSOA 40A 2.5 @ 10 8T136-S00F TO·220AB 4 SOO 1.5 
J 600 ·140 140V -600F 600 
K 800 ·160 160V -BOOF 800 
M 1000 ·240 240V BTI36-SOOG TO·220AB 4 500 1.5 

BY0370 SOO·87 1.5A 200V 1.3V @ lA ·260 260V BT136-600G 600 
G 400V -280 280V -80OG 800 
J 600v BR211-100 SOO-64 100V l50A 40A 2.5V @ 2A BT136f.500 SOT·I66 4 500 1.5 
K 800V -120 120V -600 600 
M 1000v -140 140V -800 800 

BYV95A S00-57 1.5 200 1.6 @ 3 ·160 160V BT136f.5000 SOT·I66 4 500 1.5 
B 400 ·180 180V BT136f.500E SOT·I66 4 500 1.5 
C 600 ·200 200V ·600E 600 

BYV960 SO~-57 1.5 800 1.6@3 -220 220V BTI37·500 TO·22OAB 8 500 1.5 
E 1000 ·240 240V -600 600 

BY0340 SOO·64 1.8 200 1.2@ 3 -260 260V ·800 800 
G 400 ·280 280V BT137·5000 TO·220AB 8 500 1.5 
J 600 BTI37·500E TO·22OAB 8 500 1.5 
K 800 Dual BI·Dlrectional 

-6OOE 600 
M 1000 ·800E 800 

BYW95A SO[)..64 3 200 1.5@ 3 BR220-120 TO·220AB 120V 150A 40A 2.5 @ 10 BT137-500F T0-220AB 8 500 1.5 
B 400 ·140 140V ·600F 600 
C 600 ·160 160V -800F 800 

BYW960 SOO·64 3 800 1.5@3 -240 240V BTI37-Sooo TO·220AB 8 500 1.5 
E 1000 ·260 260V ·600G 600 

IN3879 00-4(1) 6 50 1.4@ 6 ·280 280V ·8000 800 
IN3880 100 BR213·120 TO·22OAB 120V l50A 40A 2.5@5 BT137F-500 SOT-186 8 500 1.5 
IN3881 200 ·140 140V BT137F-50OD SOT-I66 8 500 1.5 
IN3882 300 ·160 l60V BT137f.50OE SOT·I66 8 500 1.5 
IN3883 400 ·240 240V BT137f.500F SOT-I66 8 500 1.5 
IN3889 00-4(1) 12 50 1.4 @ 12 ·260 260V BTI38-500 TD-22OAB 12 500 1.5 
IN3890 100 ·280 280V ·600 600 
IN3981 200 -800 800 
IN39B2 300 Dual Unl·Dlrectional 

BT138-S00E TO-22OAB 12 500 1.5 
IN3893 400 ·BODE 600 
BYX30-200 00·4(2) 14 200 2.1 @ 14 "BR216-78 TD-220AB 65V 150A 40A 3@5 ·800E 800 

·300 300 BT138·5OOF TO-220AB 12 500 1.5 
-400 400 Polar· :~ Reg V ·600F 600 

·800F 800 ·500 500 Type Pltg Ily V, BT138-5ooo TO-220AB 12 500 1.5 -6DO 600 .6OOG 600 BYX46·200 00-4 (2) 22 200 2@ 50 Power Zeners (Voltage Regulalor) 
·200 300 -8000 800 
·400 400 B2023 S00-61 Norm 2.5W 7.5 to 270 BT138F·500 SOT-186 12 500 1.5 
-500 500 BZT03 SOO·57 Norm 3.25W 7.5 to 510 ·600 600 
-600 600 BZW03 SOO-64 Norm 6W 7.5 to 510 -800 800 

IN4933 S00-84 lA 50 0.95 @ 1 BZV93 00-4(1) Both 20W 7.51075 BTW43·600G TD-64 12 600 2.5 
IN4934 100 -1000G 1000 (5Vwith 
1N4935 200 Polar· ':'0:\ Stand -12000 1200 T·, G+) 
IN4936 400 Type Pkg ily oHVR BTW43-60OH TO·64 12 600 2.5 
IN4937 600 -loooH 1000 (5Vwith 

tBY229-200 TD-220AC 7A 200 1.85 @ 20 Power lanera (l\"anllent Suppressor) -1200H 1200 T·, G+) 
·400 400 BT139·500 TO·22OAB 16 500 1.5 
·600 600 BZ023 SOO·81 Norm 300W 3.0 to 220 ·600 600 
-800 800 BZT03 SOO·57 Norm 600W 5.6 to 220 -800 800 
-1000 1000 BZW03 SOO·64 Norm 1000W 6.210220 BT139-500E TD-220AB 16 500 1.5 

BV329-1ooo TO·22OAC BA 1000 1.85 @ 20 BZY93 00-4 (1) Both 700w 5.6 to 56 -600E 600 
-1200 1200 -800E 800 

~'tx\ .:ax." V., 1m BT139-500F TD-220AB 16 500 1.5 
Fast Types Type Pkg MlnV Min A -600F 600 

-800F 800 
BY458 SOD-57 4 1200 1.6@3 General Purpose Thyristors BTI39-SOOG TD-220AB 16 500 1.5 
BY448 1500 

2N5064 TO-92 0.5 200 0.8 0.2mA 
-600G 600 

BY438 SOO-64 5 1200 1.5@ 5 -8OOG 800 
BY228 1500 BT169B TD-92 0.5 200 0.8 0.2mA BTl39f.500 SOT-I66 16 500 1.5 
BYV24-800u 00-4(1) 14 800 1.7@20 0 400 -6DO 600 

-loooU 1000 E 500 -BOO 800 
BY328 SOO·64 4.SA 1400 1.4@ 5 G 600 BTA140-5OO TD-220AB 25 500 1.5 

(lfW.max.) BTI48W-400R SOT-223 0.6A 400V 1.5V 200jJA -600 600 
·SOOR 500v -800 800 
-600R 600V High Voltage Rectifier Diodes 

BT148-400R SOT-82 2.5 400 1.5 0.2mA V .. ::X PACKAGE I. MAX p~ MAX R". ON MAX 
BY564 SOO-61 85mA 1800 -500R 500 TYPE NO. OUTUNE (A) (0) 
BY614 S00-61H SOmA 2200 -600R 600 Power MosIet ...... Islars Gonoral Purpose BV505 SOO-61 85mA 2200 BT151f.500 SOT-186 5.7 500 1.5 15mA 
BY705 SOD-61 20mA 5000 -650 650 pn order of VollageJR .. on) 
BY715 SOO-61 20mA 5000 -800 

TO-220AB 
800 50V BUZ71 TO-22OAB 20 75 0.10 

BY706 S00-61 20rnA 6000 BT151-SOOR 7.5 500 1.5 15mA 50V BUZ11 TD-220AB 40 125 0.04 
BY716 S00-61 20mA 6000 -650R 650 
BVX90G S00-83 550mA 7500 -BOOR 800 60 MTP3055E TD-22OAB 12 60 0.16 
BY707 S00-61 3mA 9000 BTW38-600RU TD-64 10 600 1.5 SOmA 60 BUK452-6OA TD-22OAB 15 60 0.13 
BY717 S00-61 4mA 10000 -loooRU 1000 60 BUK452-6OB TD-220AB 14 60 0.15 
BY718 S00-61 4mA 12000 BTW42-600RU TD-64 10 600 1.5 SOmA 60 BUK453-6OB TO-220AB 20 75 0.10 
BY708 SOO-61 3mA 12000 -lOOORU 1000 60 BUK443-60B SOT-I66" 12 25 0.1 
BY709 S00-61 3mA 14000 BTI52-400R TD-220AB 13 400 1.5 32mA 60 BUK453-6OA TO-220AB 22 75 0.08 
BY719 SOO-61 4mA 14000 -BOOR 600 60 BUK443-6OA SOT-I66" 13 25 0.08 
BY609 S00-61 4mA 15000 -800R 800 60 BUK455-60B TO·220AB 38 125 0.045 
BY619 SOO-61 4mA 15000 BT145-SOOR TD-22OAB 16 500 1.5 35mA 60 BUK445-6OB SOT-186" 20 30 0.045 
BV610 SOO-61 4mA 17000 -600R 600 60 BUK455-6OA TO-220AB 41 125 0.038 
BV620 SOO-61 4mA 17000 -BOOR 800 60 BUK445-60A SOT-186" 21 30 0.038 
BY710 500-61 3mA 17000 BTW40-400RU TD-48 20 400 1.5 75mA 60 BUK436-6OB SOT-93 46 125 0.033 
BynO SOO·61 3mA 17000 -8OORU 800 60 BUK456-6OB . TD-22OAB 51 ISO 0.03 

PROVIDENCE PIKE, SLATERSVILLE, RI 02876, 401/762-3800, FAX 401n67-4497 

EEM 1991 For manufacturers' sales offices, see yellow pages A·21 01 



4800 DISCRETE SEMICONDUCTORS 4800 

Philips Components PHILIPS POWER SEMICONDUCTORS 

Discrete Products Division MOS TRANSISTORS, DARLINGTONS 
A North American Philips Company 

Vos MAX PACKAGE 10 MAX PTOr:AX Ros ~~)MAX VosMAX PACKAGE I, MAX PTOr:AX RDS ~~)MAX VDSMAX PACKAGE 10 MAX PTDrffAX RDS ON MAX 
(V) TYPE NO. OUTlINE (A) (V) TYPE NO. OUTLINE (A) (V) TYPE NO. OUTLINE (A) ) (0) 

Power Moslel Transistors General Purpose Power Moslel Transistors General Purpose Power Moslet Transistors tnsulated Gate Bi-Polar FET's (lGBT) 
(In order 01 Voltage/RDS on) (ConI.) (in order 01 Voltage/R" on) (ConI.) (in order 01 Voltage/RDS on) 

60 BUK426·60B SOT-199- 30 45 003 800 BUK454·800B TO·220AB 20 85 8 800 BUK854-800A TO·220AB 12 85 3.5 
60 BUK456·60A TO·220AB 52 150 0028 800 BUK444·800B SOT-186' 12 30 8 800 BUK856-800A TO·220AB 38 125 35 
60 BUK436·60A SOT·93 50 125 0028 800 BUK454·800A TO·220AB 24 85 6 
60 BUK426·60A SOT-199' 30 45 0028 800 BUK444·800A SOT-186' 14 30 6 

800 BUK456·800B TO·220AB 35 125 4 

(J't) 800 BUK436·800B SOT-93 35 125 4 
100 BUK451·100B TO·220AB 30 40 11 800 BUK426·800B SOT-199' 2.1 45 4 Type hFM1~ Ie 
100 BUK441-100B SOT-186- 28 20 1.1 800 BUK446-800B SOT-186' 17 30 4 NPN PNP Pkg Max A VCEOV 
100 BUK451-100A TO-220AB 30 40 085 800 BUK456-800A TO-220AB 4 125 3 General Purpose Darlingtons, Low Voltage 100 BUK441·100A SOT-186' 3.0 20 085 800 BUK436-800A SOT-93 4 125 3 . 
100 BUK452-100B TO·220AB 10 60 03 800 BUK426-800A SOT-199' 24 45 3 TlPl10 TIPl15 TO-220AB 2 60 100 C'" lA 100 BUK452-100A TO-220AB 11 60 025 800 BUK446-800A SOT-186' 2 30 3 TIPlll TIP116 80 and 100 BUK453100B TO-220AB 13 75 020 800 BUK438800B SOT-93 66 220 20 TIP112 TIPl17 100 500 Q" 2A 
100 BUK443-100B SOT-186' 8 25 02 800 BUK428-800B 50T·199' 3.0 45 20 B0675 B0676 TO-126 4 45 750 '" 1.5A 100 BUK453·100A TO-220AB 14 75 016 800 BUK438-800A 50T·93 7.6 220 1 5 B0677 B0678 60 100 PRF530 TO·220AB 14 75 016 800 BUK428800A 50T-199' 34 45 1 5 B0679 B0680 80 
100 BUK443-100A 50T-186' 9 25 016 B0681 B0682 100 
100 BUK455-100B TO·220AB 23 125 01 B0683 B0684 120 
100 BUK445-100B SOT-186' 12 30 01 1000 BUK456-1000B TO·220AB 3.1 125 5 BOT61 BOT60 TO-220AB 4 60 750 «II 1 SA 
100 BUK455·100A TO·220AB 26 125 008 1000 BUK4361000B 50T-93 31 125 5 BOT61A BOT60A 80 
100 BUK445·100A S01l86' 14 30 0.08 1000 BUK426·1000B 50T-199' 19 45 5 BOT61B BOT60B 100 
100 PRF540 TO 220AB 28 125 0077 1000 BUK446·1000B 50T-l B6' 1 5 30 5 BOT61C BOT60C 120 
100 BUK456·100B TO·220AB 32 150 0065 1000 BUK456-1000A TO-220AB 35 125 4 TIP120 TIP125 TO·220AB 5 60 1000 ,., 3A 
100 BUK436·100B SOT-93 31 125 0065 1000 BUK436-1000A 50T-93 35 125 4 TlP121 TlP126 80 
100 BUK426·100B SOT-199' 19 45 0065 1000 BUK426-1000A SOT-199' 21 45 4 TIP122 TlP127 100 
100 BUK456·100A TO·220AB 34 150 0057 1000 BUK446-1000A 50T·186' 1 7 30 4 B0645 B0646 TO-220AB 8 60 750 «0 3A 
100 BUK436-100A 50T-93 33 125 0057 1000 BUK438-1000B 50T-93 57 220 26 B0647 B0648 80 
100 BUK426·100A SOT-199' 20 45 0057 1000 BUK428-1000B SOT-199' 26 45 26 B0649 B0650 100 
100 BUK416·100BE ISOTOP 100 310 0016 1000 BUK438-1000A 50193 65 220 2 B0651 B0652 120 
100 BUK416·100AE ISOTOP 110 310 0013 1000 BUK428-1000A 50T-199' 29 045 20 B0645F B0646F SOT-186 8 60 750 Q" 3A 

B0647F B0648F 80 
Power Moslet Transistors Logic Level FET's B0649F B0650F 100 

200 BUK454-200B TO 220AB 82 90 05 (in order 01 Voltage/R" on) B0651f B0652F 120 
200 BU K444· 200B SOT-186' 47 25 05 

60 BUK552-60B TO-220AB 13 60 018 
BU806 TO-220AB 8 200 -

200 BUK454·200A TO·220AB 92 90 04 BU807 150 
200 BUK444200A SOT-186' 53 25 04 60 BUK552-60A TO·220AB 14 60 0.15 BU806F SOT-186 8 200 -
200 BUK455·200B TO 220AB 13 125 028 60 BUK553-60B TO·220AB 20 75 0.10 BU807F 150 
200 BUK445·200B SOT-186' 7 30 028 60 BUK543·60B SOT-186' 12 25 0.1 TIP130 TlP135 TO-220AB 8 60 500,,, lA 
200 BUK455-200A TO 220AB 14 125 023 60 BUK553-60A TO·220AB 21 75 0.085 TIP131 TIP136 80 and 
200 BUK445200A SOT-186' 76 30 023 60 BUK543-60A SOT-186' 13 25 0085 TIP132 TlP137 100 1000 (i~1 4A 
200 BUK456·200B TO 220AB 17 150 02 60 BUK555·60B TO·220AB 35 125 0055 BOT63 BOT62 TO-220AB 10 60 1000 Ii" 3A 
200 BUK436-200B SOT93 17 125 02 60 BUK545-60B SOT-186' 18 30 0.055 BOT63A BOT62A 80 
200 BUK426200B SOT-199' 10 45 02 60 BUK555-60A TO-220AB 39 125 0042 BOT63B BOT62B 100 
200 PRf640 TO 220AB 18 150 018 60 BUK545·60A SOT-186' 20 30 0042 BOT63C BOT62C 120 
200 BUK456·200A TO 220AB 19 150 o 16 BOT63F BOT62f SOT-186 lOA 60V 1000 "" 3A 
200 BUK436·200A SOT93 19 125 016 100 BUK551·100B TO-220AB 30 40 11 BOT63AF BOT62Af 80V 
200 MTH15N20 SOT·93 15 125 016 100 BUK541-100B SOl186' 28 20 11 BOT63Bf BOT62BF l00V 
200 BUK426·200A SOl199' 11 45 016 100 BUK551100A TO 220AB 30 40 085 BOT63CF BOT62CF 120V 
200 BUK416200BE ISOTOP 63 310 0045 100 BUK541-100A SOT·186' 30 20 085 TIP140 TIP145 50T·93 10 60 1000 "" 5A 
200 BUK416·200AE ISOTOP 63 310 0035 100 BUK552·100B TO·220AB 85 60 035 TIP141 TIP146 80 and 

100 BUK542100B SOl186' 56 22 035 TIP142 TIP147 100 500 ~. lOA 
100 BUK542·100A SOl186' 63 22 0.28 BOV65 BOV64 SOT-93 12 60 1000 .' 5A 

400 BUK454·400B TO·220AB 42 75 1 8 100 BUK552·100A TO·220AB 10 60 0.28 BOV65A BOV64A 80 
400 BUK444·400B SOT lB6' 24 25 18 100 BUK553·100B TO-220AB 12 75 022 BOV65B BOV64B 100 
400 BUK454400A TO 220AB 46 75 1 5 100 BUK543-100B SOl186' 75 25 022 BOV65C BOV64C 120 
400 BUK444 400A SOT-186' 27 25 1 5 100 BUK553100A TO·220AB 13 75 018 BOT65 BOT64 TO-220AB 12 60 1000 ,., 5A 
400 BUK455·400B TO 220AB 65 100 1 0 100 BUK543·100A SOT-186' 83 25 018 BOT65A BOT64A 80 
400 BUK445·400B SOT 186' 38 30 1 100 BUK555·100B TO·220AB 22 125 011 BOT65B BOT64B 100 
400 PRF730 TO 220AB 65 100 1 0 100 BUK545-100B SOl186' 12 30 011 BOT65C BOT64C 120 
400 MTP5N40 TO 220AB 50 100 10 100 BUK555100A TO 220AB 25 125 0085 BOT65F BOT64F SOT 186 12A 60V 1000 (tIl SA 
400 BUK455400A TO·220AB 73 100 08 100 BUK545·100A SOT-186' 13 30 0085 BOT65AF BOT64AF 80V 
400 BUK445·400A SOl186' 4 30 08 BOT65BF BOT64BF 100V 
400 BUK457400B TO·220AB 11 150 05 200 BUK554200B TO·220AB 8.2 90 05 BOT65CF BDT64CF 120V 
400 PRF740 TO 220AB 11 150 05 200 BUK554·200A TO·220AB 92 90 04 BOV67A BOV66A SOT·93 16 80 1000 "" IDA 
400 BUK437400B SOl93 12 180 05 200 BUK555·200B TO-220AB 13 125 0.28 BOV67B BOV66B 100 
400 BUK427 400B SOT 199' 62 45 05 200 BUK545200B SOl186' 7 30 028 BOV67C BOV66C 120 
400 BUK437 400A SOl93 14 180 04 200 BUK555200A TO·220AB 14 125 023 
400 BUK427 400A SOT 199- 69 45 04 200 BUK545·200A SOl186' 76 30 023 

Power Moslet Transistors Fast Recovery Epitaxial Diode FET's General Purpose Transistors, Low Voltage 

500 BUK454 500B TO 220AB 33 75 28 (in order 01 VoltagelRDS on) TIP29 TIP30 TO-220AB 1 40 40 "., 200mA 
500 BUK444 500B SOT 186' 1 9 25 28 

400 BUK637-400B SOB3 12 180 06 TIP29A TIP30A 60 and 
500 BUK454 500A TO 220AB 37 75 23 TIP29B TIP30B 80 15,., lA 
500 BUK444 500A SOT 186' 2 1 25 23 400 BUK657400B TO·220AB 11 150 06 TIP29C TIP30C 100 
500 BUK455 500B TO 220AB 53 100 1 5 400 BUK657·400A TO·220AB 13 150 05 B0233 B0234 TO·126 2 45 25 ". lA 
500 MTP4N50 TO 220AB 40 100 1 5 400 BUK637·400A SOT·93 14 180 05 B0235 B0236 60 
500 BUK445500B SOl186' 29 30 1 5 B0237 B0238 80 
500 BUK455500A TO 220AB 57 100 1 3 500 BUK655·500C TO 220AB 50 100 1 7 BOT31F BOT32F SOT 186 3 40 25 (£1 lA 
500 BUK445500A SOT 186' 3 1 30 1 3 500 BUK655500B TO 220AB 53 100 1 5 B0T31Af BOT32Af 60 
500 BUK457 500B TO 220AB 9 150 08 500 BUK657·500C TO·220AB 85 150 09 B0T31BF BOT32BF 80 
500 BUK437 500B SOl93 10 180 08 500 BUK637500C SOT-93 95 180 09 B0T31CF BOT32CF 100 
500 BUK427 500B SOT 199- 48 45 08 500 BUK627 ·500C SOl199' 45 45 09 TlP31 TIP32 TO-220AB 3 40 25 ". lA 
500 MTH7N50 SOT 93 70 180 08 500 BUK657500B TO·220AB 9 150 08 TlP31A TIP32A 60 and 
500 PRf840 TO 220AB 90 150 08 500 BUK637·500B SOT-93 10 180 08 TlP31B TlP32B 80 10,··3A 
500 BUK437 500A SOl93 11 180 06 500 BUK627·500B SOl199- 48 45 08 TlP31C TIP32C 100 
500 BUK427 500A SOT 199' 56 45 06 500 BUK638500B SOl93 125 220 06 B0933F B0934F SOT 186 3 45 25,. lA 
500 BUK438 500B SOT 93 135 220 05 500 BUK638500A SOl93 14 220 048 B0935f B0936F 60 
500 BUK428 500B S01199' 61 45 05 500 BUK617·500B ISOTOP 27 310 018 B0937f B0938F 80 
500 BUK438 500A SOT93 15 220 04 500 BUK617500A ISO TOP 29 310 015 B0939F B0940f· 100 
500 BUK428500A SOT 199' 68 45 04 B0941F B0942F 120 
500 BUK417 500BE ISO TOP 28 310 016 800 BUK638·800B SOl93 63 220 24 TIP41 TIP42 TO 220AB 6 40 30 ,. 300mA 
500 BUK~17 50CAE iSOmp 32 310 013 800 6UK638·800A SOl93 73 220 1 8 11P41A 11P42A 60 and 

TlP41B TlP42B 80 15 (11 3A 
1000 BUK6381000B SOT-93 56 220 30 TIP41C TIP42C 100 

600 BUK454600B TO 220AB 26 75 45 1000 BUK638·1000A SOT-93 62 220 24 B0201 B0202 TO·220AB 8 45 30 ". 3A 
600 BUM44 600B SOT 186' 1 5 25 45 B0203 B0204 60 30 (Ii 2A 
600 BUK454 600A TO 200AB 28 75 40 Power Moslet Transistors Current Sensing FET's BOX77 BOX78 80 30 ". 2A 
600 aUK444600A S01186' 1 6 25 4 (in order of Voltage/Ros on) B0201f B0202F SOT-186 8 45 30 I" 3A 
600 BUK455600B TO 220AB 40 100 25 B0203F B0204F 60 30 (II 2A 
600 BUK445600B SOT 186' 22 30 25 60 BUK793·60 SOl263 20 75 o 1 BOX77F BOX78F 80 30,,, 2A 
600 BUK455600A TO ??OAB 45 100 10 60 BUK795·60 SOT 263 38 125 0045 BOV91 BOV92 SOT·93 10 60 20 I" 4A 
600 BUK445600A SOT 186' 15 30 1 BOV93 BOV94 80 
600 BUK457600B 10 nOAB 71 150 1 2 Power Moslet Transistors logic levet Current Sensing FET's BOV95 BOV96 100 
600 BUK437600B SOT 93 78 180 1 ? (in order 01 VollagelRDS on) l1P33 TlP34 SOT·93 10 40 20 I" 3A 
600 BUK427 600B 501199- 39 45 1 ? TlP33A TIP34A 60 
600 BUK437600A SOT 93 9 180 1 60 BUK993·60 SOT 263 20 75 01 TIP33B TIP34B 80 
600 BUK4?? 600A SOT 199' 43 45 1 60 BUK99560 SOl263 38 125 0045 TIP33C TIP34C 100 

PROVIDENCE PIKE, SLATERSVILLE, RI 02876, 401/762-3800, FAX 401/767-4497 

A·2102 For manufacturers' sales offices, see yellow pages EEM 1991 



4800 DISCRETE SEMICONDUCTORS 4800 

Philips Components PHILIPS POWER SEMICONDUCTORS 

Discrete Products Division TRANSISTORS, DIODES, DARLINGTONS 
A North American Philips Company 

See pages A·2118 & A·2119 

~v: ~t) h'Mf. Ie 
Ie Ve'::l) Type Vz ~ Izr Zzr if Izr ~'A 

PNP Plcg Max A VCfDV Type Pkg MW~A VeE. lell,RlR Zener Oiodes-400mW, 5%, 00·35 
General Purpose lI'ansistors, Low Voltage (ConI.) Very High Voltage bnsistors (Cont.) lN746A 3.3 18 20 
BOT91 BOT92 TO·22OAB 10 60 20 @4A BUX88 10-3 12 800 1@9 lN747A 3.6 24 20 
BOT91F BOT92F SOT·186 lOA 60V 20@ 4A BU603 TD·220AB 5 550 2@2A lN748A 3.9 23 20 
BOT93F BOT94F 80V BU903 SOT·93 6 550 2@3.2A lN749A 4.3 22 20 
BOT95F BOT96F l00v BU2508A SOT-93 8A 700V lV@4.5A lN750A 4.7 19 20 
BOT93 BOT94 80 lN751A 5.1 17 20 
BOT95 BOT96 100 lN752A 5.6 11 20 
BOT81 BOT82 TO·220AB 15 60 50@ 5A V"M~S:I) lN753A 6.2 7 20 
BOT81F BOT82F SOT·186 15A 6V 50@5A Ie lN754A 6.6 5 20 
BOT83F BOT84F 80V J~~e rJWA ~,~ b~~ Jltz lN755A 7.5 6 20 
BOT85F BOT86F l00V PNP Pkg V,roV m lN756A 8.2 8 20 

lN757A 9.1 10 20 BOT87F BOT88F 120V High Frequency, Video, lianslstors lN758A 10.0 17 20 8OT83 BOT84 80 
BDT85 BOT86 100 BF469 BF470 TO·126 0.1 250 50@25 - 60 lN759A 12.0 30 20 
BOT87 BOT88 120 BF471 BF472 300 lN957B 6.8 4.5 18.5 
TIP3055 TIP2955 SOT-93 15 60 20@ 4A BF869 BF870 TO·202 0.1 250 50@25 - 60 lN958B 7.5 5.5 16.5 

BF871 BF872 300 lN959B 8.2 6.5 15.0 
High Speld, Low Voltage Oarllnglons BF591 T0-202 0.15 170 30@100 - - lN960B 9.1 7.4 14.0 

BOX42 BOX45 TO-126 BF593 210 lN961B 10 8.5 12.5 
1 45 2000 @ 0.5A lN962B 11 9.5 11.5 

BOX43 BOX46 60 BF419 - TO-126 0.3 250 45@20 11@ 90 lN963B 12 11.5 10.5 
BOX44 BOX47 80 0.21 lN964B 13 13 9.5 20mA 
High Speed, Low Voltage lianststors BF457 - TO-126 0.3 160 26@30 1@ 90 lN965B 15 16 8.5 

lN966B 16 17 7.B 
B0135 B0136 TO·126 1 45 25 @ 0.5A BF458 250 0.03/ lN967B 18 21 7.0 BF459 300 6mA B0137 B0138 60 BF819 - TQ·202 0.3 250 45@20 11@ 90 lN988B 20 25 6.2 
B0139 B0140 80 0.21 lN969B 22 29 5.6 
B0226 B0227 TO-126 1.5 45 25@ lA 20mA lN970B 24 33 5.2 
B0228 B0229 60 BF857 - TO·202 0.3 160 26@30 1@ 90 lN971B 27 41 4.6 
B0230 B0231 80 BF858 250 0.031 lN972B 30 49 4.2 
BOX35 TO-126 5 60 45 @ 0.5A BF859 300 6mA lN973B 33 58 3.8 
BOX36 60 Zener Oiodes-500mW, 50/1, 00·35 BOX37 80 

Ie V"M~xat) '{r I, ~ @1'mA lN5225B 3.0 29 20 
Type Plcg mA t.. lN5226B 3.3 28 20 

rJ:~A lN5227B 3.6 24 20 Type Pkg VeE. lell, RlR lN5228B 3.9 23 20 
High Speed, High Voltage Transistors Switching Diodes lN5229B 4.3 22 20 

BUX86 lN914 00-35 75 75 1.00 10 4 lN5230B 4.7 19 20 
TQ·126 0.5 400 1.5@0.1 lN914A 00-35 75 75 1.00 20 4 lN5231B 5.1 17 20 

BUX87 450 lN914B 00·35 75 75 0.72 5 4 lN5232B 5.6 11 20 
TIP47 250 lN916 00·35 75 75 1.00 10 4 lN5233B 6.0 7 20 
TlP48 300 lN9164B 00·35 75 75 0.73 5 4 lN5234B 6.2 7 20 
TIP49 TO-220AB 1.0 350 1.0@2 lN4148 00·35 75 200 1.00 10 4 lN5235B 6.8 5 20 
TIP50 400 lN4149 00·35 75 200 1.00 10 4 lN52388 7.5 6 20 
BUX99 TO-126 1.5 300 1@0.2 lN4150 00-35 50 200 0.74 10 4 lN5237B 8.2 8 20 
BUX84 TO·22OA 2 400 1@1/0.2 lN4151 00-35 75 200 1.00 50 2 lN52388 8.7 8 20 
BUX85 450 lN4153 00·35 75 200 0.88 20 2 lN5239B 9.1 10 20 
BUX84F SOT-186 2 400 1@1/0.2 lN4446 00·35 75 200 1.00 20 4 lN5240B 10 17 20 
BUX85F 450 lN4448 00-35 75 200 0.72 5 4 lN5241B 11 22 20 
BUm TO·220AB 5 400 1.5@3/0.6 lN4449 00-35 75 200 0.73 5 4 lN5242B 12 20 20 
BUT11A 450 1.5@2.5/0.5 lN4531 00·34 75 200 1.00 10 4 lN5243B 13 13 9.5 
BUTllF SOT-186 5 400 1.5@3/0.6 lN4532 00·34 75 200 1.00 10 2 lN5244B 14 15 9.0 
BUT11AF 450 1.5@2.510.5 BASll 00·35 300 350 1.10 300 1000 lN5245B 15 16 8.5 
BUW11 SOT·93 5 400 1.5@3/0.6 BAV10 00·35 60 300 1.00 200 6 lN5246B 16 17 7.8 
BUWllA 450 1.5@2.510.5 BAV18 00·35 50 250 1.00 100 50 lN5247B 17 19 7.4 
BUT18 TO-220AB 6 400 1.5@4/0.8 BAV19 00-35 100 250 1.00 100 50 lN5248B 18 21 7.0 
BUT18A 450 BAV20 00·35 150 250 1.00 100 50 lN5249B 19 23 6.6 
BUT18F SOT-l86 6 400 1.5@4/0.8 BAV21 00-35 200 250 1.00 100 50 lN5250B 20 25 6.2 
BUTl8AF 450 lN5251B 22 29 5.6 
BUT12 TO·22OAB 8 400 1.5@6I1.2 lN5252B 24 33 5.2 
BUTl2A 450 1.5@5/1 '{r I, ~ @V. lN5253B 25 35 5.0 
BUW12 SOT·93 8 400 1.5@6Il.2 Type Pkg rnA P V lN5254B 27 41 4.6 
BUW12A 450 1.5@5/1 Bandswllch Diodes lN5255B 28 44 4.5 
BUW13 SOT-93 15 400 1.5@10/2 lN5256B 30 49 4.2 
BUW13A 450 1.5@8/1.5 BA223 00-34 20 50 3.5 6 lN5257B 32 58 3.8 
BUV98V SOT-227Bl 30 450 1.5@20N4A BM23 00-34 20 50 2.5 3 lN5258B 36 70 3.4 
BUV98AV 450 1.5V@16N3.2A BA482 00-34 35 100 1.2 3 lN5259B 39 80 3.2 
BUV298A SOT-22781 96 450 1.2@32N6.4A BM83 00-34 35 100 1.0 3 lN5260B 43 93 3.0 
BUV298V 120 450 1.2@40N8A 8M84 00·34 35 100 1.6 3 lN5261B 47 105 2.7 
High Speed, High Voltage Darllngtons lN5262B 51 125 2.5 

lN5263B 56 150 2.2 
BU826 SOT·93 6 375 2@2.5 ~ I, V,@I, lN5264B 60 170 2.1 
BU826A 400 Type P\cg mA V mA lN5265B 62 185 2.0 
BU931RP SOT-93 15A 400V 1.6V @ 7A Schottky Barrier Diodes lN5266B 68 230 1.8 
ESM3045AV SOT·227B2 24 450 2@15A lN5267B 75 270 1.7 
ESM30450V BA480 00-34 4 30 280 1 
ESM4045AV SOT·227B2 42 450 2@25A 8A481 00-34 4 30 450 1 Zener Diodes-1.OW, 5"10, 00·41 
ESM40450V BAT81 00·34 40 30 410 1 lN4728A 3.3 10 76 
ESM50450V SOT·227B2 60A 450 2@35A BAT82 00-34 50 30 410 1 lN4729A 3.6 10 69 
ESM6045AV SOT·227B2 84 1000 2@5OA BAT83 00-34 60 30 410 1 lN4730A 3.9 9.0 64 
ESM60450V BAT85 00-34 30 200 320 1 lN4731A 4.3 9.0 58 

BAT86 00·34 50 200 380 1 lN4732A 4.7 8.0 53 
High Speed, Medium Voltage Transistors BYV10·20 00·41 20 1000 550 1000 lN4733A 5.1 7.0 45 
BU406 TO·220AB 7 200 1@5 BYV10-30 00·41 30 1000 550 1000 lN4734A 5.6 5.0 45 
BU407 100 BYV10·40 00·41 40 1000 550 1000 lN4735A 6.2 2.0 41 
BUV28 TO·220AB 12 200 1.5@6 lN4736A 6.8 3.5 37 
BUV28A 225 1.5@4 ~ .:r,. C. @ V. @ I lN4737A 7.5 4.0 34 
BUV27 T0-220AB 13 120 1.S@8 Type Pkg pF V MHz lN4738A 8.2 4.5 31 
BUV27A 150 1@7 lN4739A 9.1 5.0 28 
BUV26 T0-220AB 14 90 1.5@12 Variable Capacitance Diodes lN4740A 10 7.0 25 
BUV26A 100 1@10 BB119 00·35 15 200 20-25 4.0 1.0 lN4741A 11 8.0 23 

lN4742A 12 9.0 21 
Very High Voltage Transistors BB417 00·34 20 20 8-11 4.0 0.5 lN4743A 13 10 19 8B112 SOO·69 12 50 440-540 1.0 1.0 lN4744A 15 14 17 BU505 T0-220AB 2.5 700 5@2 BB130 SOO-69 30 50 450-550 1.0 1.0 lN4745A 16 16 15.5 BU51J6 TO·220AB 3.0 700 5@3 BB212 TO-92 12 100 500-620 0.5 1.0 lN4746A 18 20 14 8U5060 TO·220AB 3.0 700 5@3 BB204B TQ·92 30 100 37·42 3.0 1.0 lN4747A 20 22 12.5 BUF70S SOT·93A 3.0 700 5@3 BB204G TQ.92 30 100 34-39 3.0 1.0 
BU7060 SOT·93A 3.0 700 5@3 BB405B 00-34 30 20 18 MAX 1.0 0.5 '{r .:r,. ~. @ V~ V.@ I, 
BUV69 SOT·93A 8.0 800 1@4.5 BBB09 00-34 28 20 39-46 1.0 0.5 Type Pkg V mA 
BU508A SOT·93 8 700 1@4.5 B8909A 00·34 30 20 31 MIN 1.0 0.5 Low Leakage Diodes BU50BAF SOT·199 8 1500 1@4.5A B8909B 00·34 30 20 33.5 MIN 1.0 0.5 
BU5OBO SOT·93A 8.0 700 1@4.5 B891 0 00·34 28 20 28 MIN 0.5 1.0 BAV45A TO-18 20 50 5pA 5 1.00 10 
BU5OBOF SOT·l99 8 1500 1@4.5A BB911 00·34 30 20. 63 MIN 0.5 1.0 BAS45 00·34 125 225 lnA 125 0.80 5 

PROVIDENCE PIKE, SLATERSVILLE RI02876 401/762-3800, FAX 401n67-4497 

EEM 1991 For manufacturers' sales offices, see yellow pages A·21 03 



4800 DISCRETE SEMICONDUCTORS 4800 

Philips Components PHILIPS SMALL SIGNAL LEADED SEMICONDUCTORS 

Discrete Products Division TRANSISTORS, DIODES, DARLINGTONS 
A North American Philips Company 

See pages A·2118 & A.2119 
ReI. t::.VreI Jic '3' Ral. t::.Vref Jic ''lr Ral. t::.Vref Jic 'tf Type Pkg V mV Type Pkg V mV Type Pkg V mV 

1Imp. Compoasated ReI. DIoB Temp. Compelllllad ReI. Diodes Temp. Compenl8lad ReI. mDdas 
lN821 00-34 6.2 96 0.01 15 lN629 00-34 6.2 5 0.0005 15 lN625A 00-34 6.2 19 0.002 10 
lN823 00-34 6.2 48 0.005 15 lN821A 1JO.34 6.2 96 0.01 10 lN827A 00-34 6.2 9 0.001 10 lN825 00-34 6.2 19 0.002 15 
lN827 00-34 6.2 9 0.001 15 lN823A 1JO.34 6.2 48 0.005 10 lN829A 00-34 6.2 5 0.0005 10 

Type kg IVF .::,. hl<@1e 
rnA J"{SaI)..t Ie@~ M~@ I'mA Type fkg. IV.,.. ~ min 

h .. @le 
rnA M~@lcrnA max 

DarllnglOn TransllIIors-NPN General Purpose .. Switching TransllIIors-PNP (ConI.) 

MPSA12 TO-92 20 300 20,000 10 1.0 10 0.01 - - 2N2906A TO-18 60 600 40 120 150 200 50 
MPSA13 TO-92 30 500 10,000 100 1:5 100 0.10 125 10 2N2907 TO·18 40 600 100 300 150 200 50 
MPSA14 TO-92 30 500 20,000 100 1.5 100 0.10 125 10 2N2907A TO·18 60 600 100 300 150 200 50 
MPSA25 TO·92 40 500 10,000 100 1.5 100 0.10 125 10 2N3905 TO-92 40 200 50 150 10 300 10 
MPSA26 T0-92 50 500 10,000 100 1.5 100 0.10 125 10 2N3906 TO-92 40 200 100 300 10 300 10 
MPSA27 . TO·92 60 600 10,000 100 1.5 100 0.10 - - 2N4030 T0-39 60 1000 40 120 100 100 50 
MPSA28 TO-92 80 500 10,000 100 1.5 100 0.10 125 10 2N4031 T0-39 80 1000 40 120 100 100 50 
MPSA29 TO-92 100 500 10,000 100 1.5 100 0.10 125 10 2N4032 T0-39 60 1000 100 300 100 150 50 

2N4033 T0-39 80 1000 100 300 100 150 50 
-PNP 2N4125 TO-92 30 200 50 150 2 200 10 

2N4126 TO-92 25 200 120 360 2 250 10 
MPSA82 TO-92 20 500 20,000 10 1.0 10 0.01 - - 2N4402 TO·92 40 600 50 150 150 150 20 
MPSA63 TO-92 30 500 10,000 100 1.5 100 0.10 125 10 2N4403 TO-92 40 600 100 300 150 200 20 
MPSA64 TO-92 30 500 20,000 100 1.5 100 0.10 125 10 2N5086 TO-92 50 50 150' 500 0.1 40 .5 
MPSA75 TO-92 40 500 10,000 100 1.5 100 0.10 125 10 2N5087 TO-92 50 50 250 800 0.1 40 .5 
MPSA76 TO-92 50 500 10,000 100 1.5 100 0.10 125 10 2PA733 TO-92 50 100 205 - 1 180 -
MPSAn T0-92 60 500 10,000 100 1.5 100 0.10 - - 2PA1015 TO-92 50 150 70 - 2 80 -

2PA1015l TO-92 50 150 140 - 2 80 -
IV.,.. .::,. h,. @ Ie .J@11oA 

JA100 TO·92 25 100 90 600 1 130 10 
Type Pkg JA101 TO-92 45 100 90 600 1 130 10 min max IlIA JC327 TO-92 45 500 100 600 100 100 10 
Gananol Pu,paaa .. Switching Transislors-NPN JC328 T0-92 25 500 100 600 100 100 10 

JC556 TO-92 65 100 75 475 2 200 10 
2N1613 T0-39 50 500 40 120 150 60 50 JC557 TO-92 45 100 75 800 2 200 10 
2N1711 T0-39 50 1000 100 300 150 . 70 50 JC558 TO-92 30 100 75 800 2 200 10 
2Nl893 TO-39 80 500 40 120 150 - - MPS3640 TO-92 12 80 30 120 10 500 10 
2N2218 TO-39 30 800 40 120 150 250 20 MPS3702 TO-92 40 600 60 300 50 100 50 
2N2219 TO·39 80 800 100 300 150 250 20 MPS3703 TO-92 50 600 30 150 50 100 50 
2N2219A TO-39 75 800 100 200 150 300 20 MPS3906 T0-92 40 200 100 300 10 250 10 
2N2222 TO-18 30 800 100 300 150 250 20 MPS6516 T0-92 40 100 50 100 2 - -
2N2222A TO-18 40 800 100 300 150 300 20 MPS6517 T0-92 40 100 90 180 2 

l!l 
10 

2N2297 T0-39 35 1000 40 120 150 60 50 MPS6518 TO-92 40 100 150 300 2 10 
2N2368 TO-18 15 200 20 60 10 400 10 MPS6519 T0-92 25 100 250 500 2 10 
2N2369 TO-18 15 200 40 120 10 500 10 MPS6522 T0-92 25 100 200 600 2 l~ 2 
2N2369A TO-IS 15 200 40 120 10 500 10 MPS6523 TO-92 25 100 300 - 2 2 
2N2483 TO-18 60 50 40 120 .01 60 .5 MPS6533 TO-92 40 600 40 120 100 - -
2N2484 TO-18 60 50 100 500 .01 60 .5 MPS6534 TO-92 40 600 90 270 100 (390) 50 
2N3019 T0-39 80 1000 100 200 150 100 50 MPS6535 TO-92 30 600 30 - 100 - -
2N3020 T0-39 80 1000 40 120 150 80 .50 MPS6562 TO·92 25 500 50 200 500 60 10 
2N3053 T0-39 40 700 50 250 150 80 50 MPS6651 TO-92 40 1000 50 - 500 100 50 
2N3903 TO-92 40 200 50 150 10 300 10 MPS8598 TO-92 60 500 100 300 1 150 10 
2N3904 TO-92 40 200 100 300 10 250 10 MPS8599 T0-92 80 500 100 300 1 150 10 
2N4123 TO-92 30 200 50 150 2 250 10 MPSA55 TO-92 60 500 50 - 150 50 100 
2N4124 T0-92 25 200 120 360 2 300 10 MPSA56 T0-92 80 500 50 - 150 50 100 
2N44OO T0-92 40 600 50 150 150 200 20 PN2907 TO·92 40 600 100 300 150 200 50 
2N4401 TO-92 40 600 100 300 150 250 20 PN2907A TO-92 60 600 100 300 100 200 50 
2N5088 T0-92 30 50 300 900 0.1 50 .5 
2N5089 TO-92 25 50 400 1200 0.1 50 .5 B'1" ~ h .. @1e V,(SaI)@ ~ M~·@I'rnA 2N6428 TO-92 50 200 250 650 0.1 100 1 Type Pkg min iRA 
2N6428A TO·92 50 200 250 650 0.1 100 1 
2PC945 TO-92 60 100 200 - 1.0 250 1 High Vollllga Transllllors-NPN 
2PC1815 T0-92 60 150 250 - 1.0 8 1 2N3439 TO-39 350 1000 40 20 0.50 50 4 10 2PC1815l T0-92 60 150 140 - 1.0 8 1 
JC337 TO-92 45 500 100 600 100 100 10 2N3440 TO-39 250 1000 40 20 0.50 50 4 10 
JC500 TQ.92 25 100 90 600 1 130 10 2N5550 TQ.92 140 600 80 10 0.25 50 100 10 
JC501 TQ.92 45 90 - - 1.0 150 1 2N5551 TM2 160 600 80 10 0.20 50 10 10 
JC546 TQ.92 65 100 110 450 2 300 10 MPSA42 TO-92 300 500 40 10 0.50 20 50 10 
JC547 TQ.92 45 100 110 800 2 300 10 MPSM3 TO-92 200 500 40 10 0.50 20 50 10 
JC546 TQ.92 30 100 110 800 2 300 10 PN3439 TO-92 350 1000 40 20 0.50 50 4 10 
MPS3646 TQ.92 15 300 30 120 30 350 30 PN3440 TQ.92 250 1000 40 20 0.50 50 4 10 
MPS3704 TQ.92 30 600 100 300 50 100 50 

IV,r ~ hl<@l, V,(SaI) @ ~ 1.@1e MPS3705 T0-92 30 600 50 150 50 100 50 . Type 
MPS3706 TQ.92 20 600 30 600 50 100 50 Pkg min IlIA MHz rnA 
MPS3904 T0-92 60 200 100 300 10 300 10 -PNP 
MPS5172 TQ.92 25 100 100 500 10 120 2 
MPS6512 T0-92 30 100 50 100 2 - - 2N5400 T0-92 120 600 40 10 0.50 50 100 10 
MPS6513 TO-92 30 100 90 180 2 

l~m 
10 2N5401 TQ.92 150 600 60 10 0.50 50 100 10 

MPS6514 TO-92 25 100 150 300 2 10 2N5415 TQ.39 200 1000 30 50 2.50 50 15 10 
MPS6515 T0-92 25 100 250 500 2 10 2N5416 T0-39 350 1000 30 50 2.00 50 15 10 
MPS6520 T0-92 25 100 200 600 2 ~m 2 MPSA92 TO·92 300 500 40 10 0.50 20 50 10 
MPS6521 TQ.92 25 100 300 - 2 2 MPSA93 TQ.92 200 500 40 10 0.50 20 50 10 
MPS6530 TQ.92 40 600 40 120 100 - - PN5415 T0-92 200 1000 30 50 2.50 50 15 10 
MPS6531 TQ.92 40 600 90 270 200 (390) 50 PN5416 TO·92 350 1000 30 50 2.50 50 15 10 
MPS6532 TQ.92 30 600 30 - 100 - -
MPS6560 TO·92 25 500 50 200 500 60 10 v, ~ 'agn .mv Vof') 
MPS6601 TQ.92 25 1000 50 - 500 100 50 Type Pkg Mode 
MPS6602 T0-92 40 1000 50 - 500 100 50 
MPS8008 TQ.92 60 500 100 300 1.0 150 10 Reid EIIect Traaslslors, D-MOS, FET, fi.Cllannel 
MPSA05 TQ.92 60 500 50 .- 100 100 10 

2N6659 T0-39 ENH 35 1140 0.9 >170 0.8-2.0 MPSAOS TO-92 80 500 50 - 100 100 10 
PN2222 TO·92 30 800 100 300 150 250 20 2N6660 TQ.39 ENH 60 1100 i.4 >170 0.8-2.0 
PN2222A T0-92 40 800 100 300 150 300 20 2N6661 TO-39 ENH 90 900 1.9 >170 0.8-2.0 
PN2369 TQ.92 15 500 40 120 10 500 10 2N7ooo TQ.92 ENH 60 500 2.5 200 1-2.5 
PN2369A TQ.92 15 600 40 120 10 500 10 85107 TQ.92 ENH 200 120 15 -

85170 TQ.92 ENH 60 500 3.5 200 0.8-3.0 

IV.,.. ,!} hl<@1e ~@1e1llA 
85010 TQ.72 OPL 10 50 15 15 <2.0 

Type Pkg min rnA 
85012 TQ.72 OPL 20 50 15 15 <2.0 

max 850212 TQ.72 ENH 10 50 25 15 0.1-2.0 
8enenII PuIpoae .. SWItchIng Transislars-PNP 850213 TO-72 ENH 10 50 25 15 0.1-2.0 

850214. TO-72 ENH 20 50 25 15 0.1-2.0 
2N2904A T0-39 60 600 40 120 150 200 50 850215 TO-72 ENH 20 50 25 15 0.1-2.0 
2N2905 T0-39 40 600 100 300 150 200 50 BST70A TQ.92 ENH 80 500 2 300 1.5,'l.5 
2N2905A T0-39 60 600 100 300 150 200 50 BST72A TO-92 ENH 80 300 7 150 1.5,'l.5 
2N2906 TO-18 60 600 35 - 10 200 50 BST74A TO-92 ENH 200 250 6 250 0.8-2.8 

PROVIDENCE PIKE, SLATERSVILLE, RI 02876, 401/762-3800, FAX 401/767-4497 

For manufacturers' sales offices, see yellow pages EEM 1991 



4800 DISCRETE SEMICONDUCTORS 4800 

Philips Components PHILIPS SMALL SIGNAL LEADED SEMICONDUCTORS 

Discrete Products Division TRANSISTORS, FETs 
A North American Philips Company 

See pages Ao2118 8...Ao2119 

Type PIrg Mode Vr ,:,. 'DflGn .mv vor' Type PIrg 
IV.,. ,:,. mt1,@ l·mA dB 

N,:tt!@I. 
mA 

Reid Ellecliansislors. ~S. FET, N-Channel (Cool.) High Frequency'tanslstors-NPH (Cant.) 

BST76A 10-92 ENH 180 300 6 250 0.7-2.7 2N6600 10-72 15 75 >3.5 50 4 200 50 
BST7B 10-126 ENH 450 750 10 400 2.0--4.0 2N6601 10-72 10 50 1.8 30 <4 200 2 
BST90 10-39 ENH 80 500 2.0 300 1.5-3.5 BF498 10-92 20 20 0.55 - 2.5 200 -
BST97 10-18 ENH 180 300 6 250 0.7-2.7 BF748 10-92 20 50 1.2 - 4.5 200 -
PH6659 10-92 ENH 35 750 0.9 >170 0.8-2 MPSH10 10-92 25 40 >0.65 4 - 100 -
PH6660 10-92 ENH 60 500 1.4 >170 0.8-2 BF506 10-92 20 25 0.35 - 5 - -
PH6661 10-92 ENH 90 500 1.9 >170 0.8-2 BF926 10-92 20 25 0.35 1 5 800 1 

BF970N SOT-37 35 30 0.9 3 4.5 200 3 

Vr ,:,. 'DflDn yIs Vor) BF979 SO'l'37 20 30 1.35 10 4.5 800 10 
Type PIrg Mode mAIV MPSH81 10-92 20 - >0.6 - - 800 -
P-Chennet 

BST100 10-92 ENH ·60 300 4.5 200 1.5-3.5 WIDEBAND TRANSiStORS 
BSTll0 10-92 ENH 50 250 7.5 125 1.5-3.5 h" 
BST250 10-92 ENH 45 250 9.0 125 1.~.5 min./rilax. at NF Iy 

:I:~ .. ~ -V'O'" c",;v .. Type Package Vr ,:,. ~ typ_ at I. 2/li ''1l'" dB mA 
Type PIrg V 

MPH 
HEr BF689K 10-92 15 25 35170 20/5 3 2 1.8 
2N3822 10-72 50 2-10 <6 - 3.0 0 BF763 10-92 15 25 251250 5110 5 5 1.8 
2N3B23 10-72 30 4-20 <8 - 2.0 0 BFG34 SOT-103 18 150 251- 10110 2.3 20 3.7 
2N3956 10-72 30 >2 4-6 220 1.5 7 BFG65 SOT-103 10 50 601- 1515 3 15 7.5 
2N4091 10-18 40 >30 5-10 30 5.0 20 BFG90A S01'103 15 25 40/- 14110 2.4 14 5 
2N4092 10-18 40 >15 2-7 50 5.0 20 BfG91A SOT-103 12 35 40/- 3015 2.3 30 6 
2N4093 10-18 40 >8 1-5 80 5.0 20 BFG96 SOT-103 15 75 251- 50110 4 70 5 
2N4391 10-18 40 50-150 4-10 30 3.5 12 BFGl34 SOT-103 15 150 80/- 100110 - - 7 
2N4392 10-18 40 25-75 2-5 60 3.5 7 BFGl95 S01'I03 10 100 40/- 5015 1.4 15 7.5 
2N4393 10-18 40 5-30 0.5-3 100 3.5 5 BFPOOA SOT-173 15 30 40/- 14110 1.7 4 5 
2N4856 10-18 40 >50 4-10 25 8.0 10 BFP91A SOT-173 12 50 40/- 3015 1.6 4 6 
2N4857 10-18 40 25-100 2-6 40 8.0 10 BFP96 S01'l73 15 100 251- 50110 3.7 50 5 
2N4858 10-18 40 8-80 0.8-4 60 8.0 10 BF022S 10-72 12 35 501150 1015 1.9 2 5 
2N4859 10-18 30 >50 4-10 25 8.0 10 BF033C SOT-l73 7 20 501- 1415 3 5 12 
2N4860 ID-18 30 25-100 2-6 40 8.0 10 BF034 S01'122 18 150 251- 75115 8 120 3.5 
2N4861 10-18 30 8-80 0.8-4 60 8.0 10 BF034T 50T-37 18 150 251- 100110 - - 3.7 
BF245A10 10-92 30 0.5-2.1 <8 - l.ltyp 1 BF053 10-72 15 25 251- 14110 2.4 2 5 
BF245A 10-92 30 2-6.5 <8 - 1.1typ 1 BFQ63 10-72 15 75 501150 20/5 3 10 4.5 
BF2458 10-92 30 6-15 <8 - 1.ltyp 1 BFQ65 50'1'37 10 50 601- 1515 3 15 7.5 
BF245C 10-92 30 12-25 <8 - l.ltyp 1 BFQ66 50'1'173 10 50 601- 1515 2.5 5 7.5 
BF247A 10-92 25 3080 <14.5 - 3.5typ - BFQ68 S01'l22 18 300 251- 240/15 - - 4 
BF247B 10-92 25 60-140 <14.5 - 3.5typ - BFOl35 S01'172A2 19 150 55/- 120118 - - 6.5 
BF247C 10-92 25 110-250 <14.5 - 3.5typ - BFOl36 50T-122 18 600 251- 500115 - - 4 
BF256A 10-92 30 3-7 - - 0.7typ 0 BF0161 10-92 20 10 251- - - - 1 
BF2588 10-92 30 6-13 - - 0.7typ 0 BFOI62 10-126 10 500 251- 30015 - - >1 
BF258C 10-92 30 11-18 - - 0.7typ 0 BFOl63 ID-39 10 500 251- 30015 - - >1 
BF410A 10-92 20 0.7-3 0.8 - 0.5 0 BF0231 10-92 65 300 201- - - - >1 
BF410B ID-92 20 2.5-7 1.5 - 0.4 0 BF0231A ID-92 95 300 20/- - - - >0.8 
BF410C 10-92 20 6-12 2.2 - 0.4 - BF0232 ID-l26 65 300 20/- 50110 - - 1.4 
BF4100 10-92 20 10-18 3 - 0.4 - BF0232A 10-126 95 300 20/- - - - >0.8 
BFU308 ID-92 25 12-60 - - 2.5typ - BFQ233 10-39 65 300 20/- 50110 - - 1.4 
BFU309 10-92 25 12-30 - - 2.5typ - BFQ233A ID-39 95 300 201- - - - >0.8 
BFU310 10-92 25 24-60 - - 2.5typ - BFQ234 S01'172Al 65 300 20/- 50110 - - 1.4 
BFW10 10-72 30 8-20 <8 - 0.8 0 BFQ235 SO'l'1288 65 300 201- 50110 - - 1 
BFWll 10-72 30 4-10 <6 - 0.8 0 BF0235A SO'l'128 95 300 201- - - - >0.8 
BFW12 10-72 30 1-5 <2.5 - 0.8 0 BF0262 10-126 65 100 400 151- 100110 - -
BFW13 10-72 30 0.2-1.5 <1.2 - 0.8 0 BF0262A 10-126 95 115 400 151- - - -
Jl08 ID-92 25 >80 3-10 8 15 10 BFQ263 10-39 65 100 400 151- 100110 - -
Jl09 10-92 25 >40 2-6 12 15 10 BF0263A 10-39 95 115 400 151- - - -
Jll0 10-92 25 >10 0.5-4 18 15 10 BFQ265 501'128B 65 100 400 151- 100110 - -
JIll ID-92 35 20 3-10 30 5.0 10 BF0265A SO'l'l28 95 115 400 151- - - -
Jl12 ID-92 35 5 1-5 50 5.0 10 BF0268 S01'I72Al 65 100 400 151- 100110 - -
J113 10-92 35 2 0.5-3 100 5.0 10 BF0270 S01'I72 18 - 270 - - - -
J174 10-92 30 20-135 5-10 85 4.0 10 BFR90A SOT-37 15 20 25 401- 14110 2.4 2 
J175 10-92 30 7-70 3-6 125 4.0 10 BFR91A SOT-37 12 15 35 40/- 3015 1.6 4 
J176 10-92 30 2-35 1-4 250 4.0 10 BFR95 10-39 25 30 150 301- 50120 9 80 
J177 10-92 30 1.5-20 0.8-2.25 300 4.0 10 BFR96S 50'1'37 15 20 100 251- 70/10 4 70 
J308 ID-92 25 12-60 - - 2.5typ - BFRI34 SOT-37 18 25 150 80/- 100110 - -
J309 10-92 25 12-60 - - 2.5typ - BFT24 50T-37 5 8 2.5 201- 111 3.8 1 
J310 10-92 25 24-60 - - 2.5typ - BFWl6A 10-39 25 40 150 251- 50/5 <6 30 
PN4391 10-92 40 50-150 4-10 30 3.5 12 BFW17A ID-39 25 40 150 251- 5015 - -
PN4392 10-92 40 25-75 2-5 60 3.5 7 BFW30 10-72 10 20 50 251- 2515 <5 2 
PN4393 10-92 40 5-30 0.5-3 100 3.5 5 BFW92 50T-37 15 25 25 201150 211 4 2 
PN4416 ID-92 30 5-15 - - O.8typ - BFW92A S01'37 15 25 25 201150 211 2.5 2 

BFW93 SOT-37 10 18 50 251- 2515 <5 2 

:1:: .. ~ -Vt1f .. JA}y N,lIIp @ I r BFX89 ID-72 15 30 25 201150 211 <6.5 2 
Type PIrg dB dB MHz BFY90 10-72 15 30 25 251150 211 <3.5 2 

Dual Gale MDSFEr PHP 

BF960 50'1'103 20 2-20 3.5 12 2.8 16.5 800 25 BFG23 SOT-103 12 15 35 20/- 3015 3.7 30 
BF964 SO'l'103 20 2-20 2.5 17 1.5 25 200 25 BFG32 5OT-103 15 20 75 20/- 50110 4.3 50 
BP964S 5OT-103 20 4-20 2.5 18 1.0 25 200 25 BFG51 S01'103 15 20 25 201- 14110 3.4 14 
BF965 SO'l'103 20 2-20 2.5 18min. 1 25 200 25 SFG54 SOT-103 lB - 150 - - - -
BF966 SO'l'l03 20 2-20 2.5 17 2.8 18 BOO 25 F023 SO'l'37 12 15 35 20/- 3015 2.4 2 
BF966S 50'1'103 20 4-20 2.5 18 1.8 18 BOO 25 BF023C SO'l'l73 12 15 50 201- 3015 2.3 4 
BF980 SOT-103 18 - 1.3 19 2.8 - 800 25 BF024 ID-72 12 15 35 20/- 3015 2.4 2 
BF980A SO'I'I03 18 - 20 19 2 - 800 25 BF032 50'F37 15 20 75 20/- 50110 - -
BF981 S01'103 20 4-25 2.5 14 1.0 26 200 25 BF032C S01'l73 15 20 100 201- 50110 4.3 50 
BF982 S01'l03 20 - 1.3 25 1.2 - 200 30 BFQ32M 10-72 15 20 75 201- 20/5 1.9 10 
BF988 SO'l'I03 12 2-18 2.5 24 1 - - - Bf0325 S01'37 15 20 100 201- 70110 4.3 50 

BF051 S01'37 15 20 25 20/- 14110 2.4 4 

BV.,. ,:,. ~@ .. N,,:tt!@I. BF051C S01'l73 15 20 30 201- 14110 2.5 4 
Type PIrg GHz mA dB mA BFQ52 10-72 15 20 25 201- 14110 2.7 2 

BFQ54 S01'l22 18 25 150 251- 150115 - -
IIIgII Frequeacy lIansislors-NPH BF054T S01'37 18 25 150 251- 100110 - -
2N2857 1O-n 15 40 >1 450 

BFQ251 10-92 65 100 300 20/- - - -
2 <4.5 1.5 BFQ251A TO-1l2 95 115 300 201- - - -

2N5053 10-72 15 25 1.2 2 <3.5 200 2 BFQ252 10-126 65 100 300 201- 50110 - -
2N5054 10-72 15 25 1.5 2 <3.5 200 2 BF0252A 10-128 95 115 300 20/- 50110 - -
2N6595 10-72 15 25 >3.5 14 <3.2 200 2 BFQ253 10-39 65 100 300 201- 50110 - -
2N6596 10-72 15 25 >4 14 <2 200 2 BFQ253A 10-39 95 115 300 201- - - -
2N6597 10-72 12 35 >3.5 30 <3.2 200 2 BF0254 SOT-172Al 65 100 300 201- 50110 - -
2N6596 10-72 12 35 >4 30 <2 200 2 BF0255 S01'l28B 65 100 300 201- 50110 - -
2N6599 10-72 15 75 >3.5 50 <4 200 5 BFQ255A SOT-l28 95 115 300 201- - - -

PROVIDENCE PIKE, SLATERSVILLE, RI 02876, 401/762-3800, FAX 4011767-4497 
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4800 DISCRETE SEMICONDUCTORS 4800 

Philips Components PHlLlPS SMALL SIGNAL SEMICONDUCTORS 

Discrete Products Division SURFACE MOUNT SEMICONDUCTORS 
A North American Philips Company 

See pages A·2118 & A·2119 

SURFACE MOUNT SEMICONDUCTORS Type PIcg vr .!) hR@I"IV .. 
minimax mAN ~kz 

Vr .!) hR @ !,IV .. Onl:n~ -PHP 
Type Pkg mlnlJriU iiIA/V ns BC807 80'(:23 45 500 100/600 10011 100 
SWIIcblng ltansISIOrs-HPH BC808 80'(:23 25 500 100/600 10011 100 

BC856 8OT-23 65 100 751475 215 150 
BSR13 8Of.23 30 BOO 100/300 150110 35/285 1501- BC857 80'(:23 45 100 751475 215 150 
B8R14 SOT-23 40 BC858 80'(:23 30 100 751800 215 150 
BSR17 80'(:23 40 200 501150 1011 701225 1011 BC869 SOT-89 20 1000 851375 50011 60 
BSR17A 80'(:23 40 200 100/300 1011 701250 1011 BCP69 80'(:223 20 1000 851375 50011 60 
88R40 SOf.89 60 1000 401120 10015 25011000 10015 8CV62 80'(:143 30 100 1001800 215 150 
8SR41 80T-89 1001300 BCW29 SOf.23 32 100 1201260 215 150 
B8R42 80T-89 80 1000 401120 10015 25011000 10015 8CW3O 801-23 32 100 2151500 215 150 
88R43 80T-89 100/300 BCW61A SOf.23 32 200 1201220 215 180 
BSS64 8OT-23 80 100 20180 1011 11000 1511 BCW61B 801-23 32 200 1801310 215 180 
BSV52 80T-23 12 100 401120 1011 12118 1013 BCW61C 8OT-23 32 200 2501460 215 180 
PM8T2369 8Of.23 15 500 401120 1011 12118 1013 BCW6lO 80T-23 32 200 3801630 215 180 
PM8T2222 8OT-23 40 800 1001300 150110 35/285 150115 PM81l\70 801-23 40 100 401100 5110 >125 
PM8T2222A 8OT-23 40 800 100/300 150110 35/285 150115 8CW69 SOf.23 45 100 1201260 215 150 
PM8T4401 80'(:23 40 600 100I300 15011 35/255 150115 8CW70 SOf.23 45 100 2151500 215 150 
PXT2222A 5OT-89 40 800 100I300 150110 351285 150115 8CW89 801-23 60 100 1201260 215 150 
PXT4401 50f.89 40 800 100/300 15011 351255 150115 8CX17 801-23 45 500 1001800 10011 100 
PZT2222A SOf.223 40 800 1001300 150110 351285 150115 8CX18 801-23 25 500 100I800 10011 100 
8SP40 50T-223 60 1000 401120 10015 25011000 10015 8CX51 50T-89 45 1000 401250 15012 50 
8SP41 8OT-223 60 1000 100/300 10015 25011000 10015 8CX52 8OT-89 60 1000 401250 15012 50 
BSP42 SOT-223 80 1000 401120 10015 25011000 10015 8CX53 50T-89 80 1000 401250 15012 50 
BSP43 SOT-223 80 1000 100/300 10015 25011000 10015 8CX71G 8OT-23 45 200 1201220 215 180 

8CX71H 8OT-23 45 200 1801310 215 180 
8CX71J SOf.23 45 200 2501460 215 180 

'- 8CX71K 80'(:23 45 200 3801630 215 180 
Vr .!) m~@!,IV~ ~nloll @ """IlIA PM8TA55 8OT-23 60 500 501 10011 >50 

Type PIcg PM8T2907A 80'(:23 60 800 1001300 150110 >200 

-PHP 
PXT2907A SO"f.89 60 600 1001300 150110 >200 
PZT2907A SOf.223 60 600 100/300 150110 >200 

PM8T3640 8OT-23 12 80 201- 5011 25135 1015 PZT3906 80'(:223 40 200 1001300 1011 >250 
BSR12 5OT-23 15 100 301120 5011 20130 3013 PZT4403 501-223 40 600 100/300 15012 200 
85R15 SOf.23 40 600 100/300 150110 451100 150115 PMB1A56 50'(:23 80 500 501 10011 >50 
BSR16 50T-23 60 600 100/300 150/10 451100 150115 8CP53 801-223 80 1000 401250 15012 50 
BSR18 50T-23 40 200 501150 1011 701250 1011 PM8T3906 SOf.23 40 200 1001300 1011 >250 
BSRl8A 5Of.23 40 200 100I300 1011 701300 1011 PM8T4403 801-23 40 800 1001300 15012 >200 
PM8T4403 5Of.23 40 600 100/300 15012 35/225 150115 PXT3906 50'(:89 40 200 1001300 1011 >250 
PXT4403 50f.89 40 600 100/300 15012 35/225 150115 PXT4403 SO"f.89 40 600 1001300 15012 >200 
BSR30 SOT-89 60 1000 401120 10015 5001650 10015 PMBT2907 8OT-23 40 600 100/300 150110 200 
BSR31 SOf.89 60 1001300 BCP51 SOT-223 45 1000 401250 15012 50 
BSR32 50T-89 80 401120 BCP52 SOf.223 60 1000 401250 . 15012 50 
BSR33 5OT-89 80 100/300 
BSS63 SOT-23 100 100 301- 2511 - - Vr r!'A rnin/~ @ !,IV::wv dBN,@io rnA ~Itz PMBT2907 501-23 40 600 100/300 150110 451100 150115 Type PIcg 
PM8T2907A 50T-23 60 600 100I300 150110 451100 150115 High Fr8q. 1i'anIIsIors-NPH PXT2907A SOf.89 60 600 100/300 150110 451100 150115 
PZT2907A SOT-223 80 1000 401120 100/5 5001650 10015 BFS18 50T-23 10 30 351125 1110 4 1 200 
BSP30 8OT-223 60 1000 401120 100/5 5001650 10015 BFS19 5OT-23 20 30 851225 1110 4 1 260 
BSP31 801-223 60 1000 100/300 10015 5001650 10015 BFS20 50T-23 20 25 401- 7110 - - 450 
B5P32 801-223 80 1000 401120 10015 5001650 10015 8F840 50T-23 40 25 - - 1.5 1 380 
BSP33 50T-223 80 1000 100/300 10015 5001650 10015 BF841 8OT-23 40 25 - - 2.0 1 380 

Vr ~ ml~@!,IV~ M'Hz 
Vr r!'A 

hR @ !,IV.,. dBN,@le rnA ~Itz Type PIcg 
Type PIcg minimax iiiA/V 

General PUrpose 'tansiSlolS, NPH -PHP 

BC817 801-23 45 500 100I800 10011 100 
8F536 50'(:23 30 25 251 1110 5 1 350 
8F550 50'(:23 40 25 501- 1110 1 .1 325 

8C81S 5OT-23 25 500 100I800 log;~ 100 8F569N SOf.23 35 30 251- 3110 4.5 3 900 
8C846 5OT-23 65 200 1101450 300 BF579 SO,(:23 20 25 201- 10110 4.5 10 1350 
BC847 5Of.23 45 200 1101800 215 300 BF660 SOT-23 30 25 301- 3110 - - 650 
BC848 SOf.23 30 200 1101800 215 300 8f767 SOf.23 30 20 151- 3110 4 3 900 
8C868 5Of.89 20 1000 851375 50011 60 8FB24 8OT-23 30 25 - - 3 2 440 
8CP68 5OT-223 20 1000 851375 50011 60 
BCV61 5Of.143 30 100 1001800 215 300 Broadband lansiSlOrs-NPH GHz PMBT2222 8OT-23 30 600 100/300 150110 >250 
BCV71 5Of.23 60 100 1101220 215 300 BFa17 SOT-89 25 150 251- 15015 - - 1.2 
8CV72 8OT-23 60 100 200/450 215 300 BFal8A SO,(:89 15 150 251- 10110 - - 3.6 
8CW31 SOT-23 32 100 1101220 215 300 8Fa19 SO"f.89 15 75 251- 75110 3.3 50 5.0 
BCW32 5OT-23 32 100 2201450 215 300 8FR53 5OT-23 10 50 251- 5015 5.0 2 2.0 
BCW33 8OT-23 32 100 4201800 215 300 BFG67 80'(:143 10 50 601- 1515 2.5 5 7.5 
BCW60A 50'(:23 32 200 1201220 215 250 BFG97 SOf.223 10 100 25190 70110 - - 5.5 
8CW60B 50'(:23 32 200 1801310 215 250 8FG198 801-223 10 100 401100 5015 - - 8.0 
8CW60C 50'(:23 32 200 2501460 215 250 BFQ67 SOT-23 10 50 lOO1yp 1515 2.5 5 7.5 
8CW600 50'(:23 32 200 3801630 215 250 BFGl35 8OT-223 15 150 801120 100110 - - 7.0 
PMB1l\20 50'(:23 40 100 401400 5110 >125 BF517A SOT-23 15 35 201- 211 2.5 2 2.B 
BCW71 50T-23 45 100 1101220 215 300 BFG17A 80'(:143 15 25 201150 211 2.5 2 2.8 
8CW72 50'(:23 45 100· 2001450 215 300 BFG25AX 801-143 5 6.5 - - 1.8 - 5 
BCW81 80'(:23 45 100 4201800 215 300 BFG35 50T-223 18 150 251140 100110 - - 4.0 
8CX19 SOf.23 45 500 100/600 10011 200 BFG94 SOf.223 12 60· - - - - 1.8 
BCX20 8OT-23 25 500 100I600 10011 200 BFGl6A 5Of.223 25 300 251- 15015 <6 30 1.2 
BCX54 8OT-89 45 1000 401250 15012 130 BFG33 SOT-143 7 20 251- 1415 2.5 5 12 
BCX55 SO"f.89 60 1000 401250 15012 130 8FG92A 8OT-l43 15 25 401- 14110 - - 5 
BCX56 501-89 80 1000 401250 15012 130 8FG93A SOf.l43 12 35 401- 3015 - - 6 
BCX70G 801-23 45 200 1201220 215 250 BFG197 5Of.143 10 100 401- 5015 - - 8 
BCX70H 5Of.23 45 200 1801310 2J5 250 BFR106 SOT-23 15 100 251- 2018 - - 3.3 
8CX7OJ 50T-23 45 200 2501460 2J5 250 BFR92 50'(:23 15 25 251- 14110 2.4 2 5.0 
BCX70K 801-23 45 200 3801630 215 250 BFR92A 50'(:23 15 25 40/- 14110 1.8 4 5.0 
I'MBTAOS 501-23 60 500 501 10011 , >100 BFR93 8OT-23 12 35 251- 3015 1.9 2 5.0 
PMB1A06 SOT-23 80 500 501 10011 >100 BFR93A 8OT-23 12 35 401- 3015 1.6 4 5.0 
PM8T3903 801-23 40 200 501150 1011 >250 BF517 50T-23 15 25 201150 211 4.5 2 1.3 
PMBT3904 8OT-23 40 200 100I300 1011 >300 BFT25 SOf.23 5 6.5 201- 111 3.8 1 2.3 
PXT3904 5OT-89 40 200 100/300 1011 >300 PMBTH10 801'23 25 - - - - - 0.65 
PXT4401 SO"f.89 40 600 100/300 15011 >250 PM8THBl 8OT-23 20 - - - - - 0.6 
PMBT2222A 5Of.23 40 800 100/300 150110 >300 
PXT2222A 50T-89 40 600 100/300 150110 >300 Vr .!) h .. @I"IV .. dBN, @ Ie rnA ~Itz PZT2222A 801-223 . 40 600 1001300 150110 >300 
PZT3904 8OT-223 40 200 100/300 10/1 >300 Type PIcg minimax iiiA/V 
PZT4401 801-223 40 600 100/300 15011 250 -PNP 
BCP54 SOf.223 45 1000 401250 15012 130 
8CP55 .801-223 60 1000 401250 150/2 130 BFG31 8OT-223 15 100 251- 70110 - - 5 
BCP56 801-223 80 1000 401250 15012 130 8FG55 8OT-223 18 150 25typ. 100110 - - 4 

PROVIDENCE PIKE, SLATERSVILLE, RI 02876 401/762-3800, FAX 401/767-4497 
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4800 DISCRETE SEMICONDUCTORS 4800 

Philips Components PHILIPS SMALL SIGNAL SEMICONDUCTORS 

Discrete Products Division SURFACE MOUNT SEMICONDUCTORS 
A North American Philips Company 

See pages A·2118 & A·2119 

Type Pkg Vf' ~ h"@I.,IV" ",@ .. M'ttz tV .. ·v ... I. .... l ... mA 'Vrs v. c~ V, 
minimax mAN dB mA Type Pkg V V rnA nA minimax mAN pF IIV 

-PNP (ContI Field EII8ct 1anslslars, J·FEls (Conll 

BFOl49 501'89 15 75 'lfJI- SO/10 3.75 50 4.4 PMBFJlll 50T-23 40 40 - - 'lfJI- 10 - 3 -
BFT92 50T·23 15' 25 'lfJI- 14110 2.7 2 5 PMBFJl12 SOT-23 40 40 - - 51- 5 - 3 -
BFT93 50123 12 25 20/- 30/5 2.4 2 5 PMBFJl13 501'23 40 40 - - 2/- 3 - 3 -

Vr ~ h"@I,N" N,@le M~ 
PMBFJ174 501'23 - 30 20/135 10 -

Type 
PMBFJ175 501'23 - 30 7f70 6 -

Pkg min/max mAN dB mA PMBFJ176 50T-23 - 30 2135 4 -
Law NoiSe lIansIstors-NPN IIA Mil, PMBFJ177 50T-23 - 30 1.5120 2.25 -

PZFJ10B SOT-223 25 25 - - 80/- 10 - 15 -
PMBT50B9 50T·23 25 50 1.2 100 400/- 10/5 100 PZFJ109 S01'223 25 25 - - 40/- 6 - 15 -
PMBT5068 50T·23 30 SO 1.0 100 3001- 10/5 100 PZFJll0 SOT-223 25 25 - - 10/- 4 - 15 -
PMBT6429 SOT·23 45 200 0.5 100 250/- 10/5 100 PMBFJ30B SOT-23 25 - - - 12160 - - 2.5 typ -
PMBT6428 SOT-23 50 200 0.5 100 2501- 10/5 100 PMBFJ309 SOT-23 25 - - - 12/30 - - 2.5 typ -
BC849 50T·23 30 200 200/900 2/5 1.2 200 300 PMBFJ310 SOT-23 25 - - - 24160 - - 2.5 typ -
BC850 SOT·23 45 200 200/900 2/5 1.0 200 300 PMBF4416 50T-23 30 - - - 5115 - - 0.8typ -
BCF32 50T-23 32 100 2001450 2/5 1.2 200 300 
BCF33 50T·23 32 100 420/800 2/5 1.2 200 300 Polar· Vr Vr ~ .:nv Vof) RosO:WV BCF81 8OT·23 45 100 420/800 2/5 1.2 200 300 Typo Pkg IIy 0 

Type Pkg Vf' ~'A h,,@ I.,IV" 
minimax iiWV 

dBN,@I'rnA JiIz VertJcalll-MOS FEls 

-PNP 
B5Pl03 50T-223 N 35 20 750 170 0.1>-2.0 5 30015 
SSN20 50T-23 N 50 20 100 60 2.0 15 100110 

BCB59 SOT-23 30 100 1251800 2/5 1.0 200 150 B8Pl05 80T-223 N 60 20 500 170 0.1>-2.0 5 30015 
BC860 SOT-23 45 100 1251800 2/5 1.0 200 150 B8Pl06 80T·223 N 60 15 500 200 0.1>-3.0 5 200110 
BCF29 80T-23 32 100 1201260 2/5 1.0 200 150 B8P1OB 80T-223 N 80 20 500 300 1.5-3.5 3 500110 
BCF30 80T·23 32 100 2151500 2/5 1.0 200 150 SSP109 80T-223 N 90 20 500 170 0.1>-2.0 5.3 30015 
BCf70 8OT·23 45 100 2151500 2/5 1.0 200 150 SSPll0 80T-223 N 80 20 325 150 0.1>-2.8 7 200110 
PMBT5OB6 80T·23 50 SO 1.2 100 150/- 10/5 100 B8P120 80T-223 N 200 20 250 250 0.1>-2.8 12 250/10 
PMBT5067 5OT·23 50 50 1.0 100 250/- 10/5 100 B8P121 80T·223 N 200 20 300 350 0.1>-2.8 6 400110 

BSP126 80T·223 N 250 20 300 400 0.1>-2.0 6 300/10 

VU· ~ minl'::a.@ 1eN/itw dBN,@le rnA JiIz B8P205 S01'223 P 50 20 250 150 1.5-3.5 10 200/10 
Type Pkg BSP206 SOT·223 P 60 20 300 200 1.5-3.5 6 200110 

SSP220 SOT·223 P 200 20 250 200 0.1>-2.24 12 200/10 
High Veltage 'iansislors-NPN BSP225 8OT·223 P 250 20 250 200 0.1>-2.8 15 200110 
B5R19 SOT-23 140 600 601250 t0/5 - - 100 BSS192 SOT-89 P 200 20 lSO 200 0.1>-2.8 20 200110 

BST80 SOT-89 N 80 20 500 300 1.5-3.5 4 500110 PMBT5550 SOT-23 140 600 601250 10/5 - - 200 SST82 SOT·23 N 80 20 175 150 1.6-3.5 10 150/5 B8R19A 50T-23 160 600 80/250 10/5 - - 100 B8T84 SOT-89 N 200 20 250 250 0.1>-2.8 12 250/10 PMBT5551 50T-23 160 600 80/250 10/5 - - 200 SSP107 SOT·223 N 200 20 200 180 0.1>-2.4 28 2012.6 PMBll\43 50T-23 200 500 40/- 30/10 - - 50 B5P128 SOT·223 N 200 20 350 400 0.4·1.8 8 10012.8 PllA43 50T-223 200 500 40/- 30/10 - - 50 B5T86 50T-89 N 180 20 300 250 0.7·2.7 10 1513 BF622 50T-89 2SO 20 50/- 25120 80 BST120 50T-B9 P 60 20 300 200 1.5-3.5 10 200110 Bf722 50T-223 250 SO 50/- 25120 60 B5T122 SOT-B9 P 50 20 250 125 1.5-3.5 6 200110 Bf822 S01'23 250 50 501- 25120 
BSP20 S01'223 250 1000 40/160 30110 50 
B5T39 801'89 350 1000 40/160 'lfJIl0 15 Vr ~ J.uv V'V" "",on 
PXlM2 SOT-89 300 500 40/1 30110 SO Type Pkg Mode 0 mA 
B5T4O S01'89 250 1000 40/160 20/10 15 

N·Channal MOSFEl SWil1:hlng lIansIsIors PMBTA42 50T-23 300 500 40/- 30/10 SO 
PllA42 501'223 300 500 40/- 30/10 50 SSD20 SOT-l43 Dpl 10 SO 15 ·2.0 30 1/10 SSP19 SOT·223 350 1000 40/160 20/10 15 SSD22 SOT-l43 Dpl 20 SO 15 ·2.0 30 1110 BF620 8OT-89 - 20 50/- 25/20 - - 60 BSS83 SOT·l43 Enh 10 SO 15 2.0 45 0.1110 Bf720 50T·223 - 50 50/- 25/20 - - 60 
BF820 50T-23 50 50/ 25120 60 

NF ·1 ... I ... V. C. 
Vr Ie h" @I.,IV" dB",@I, mA Jilz V .. I. tvP max. mln./max. ,V"'GS min. tvP Type Pkg mA minimax iiWV Typo Package V mA dB nA mA max. V mS pF 

-PNP N-Channel Dual Gale MOSFET's 
BF621 50T-89 20 50/ 25120 60 BF998 SOT-l43 12 30 0.6 50 4120 2.0 21 .025 
Bf721 50T·223 - 50 50/- 25120 60 BF990 SOT·l43 18 30 2.8 - - 1.3 17 0.25 
BF623 50T-89 2SO 20 50/- 25120 60 BF990A SOT·l43 18 - 2 - - 1.3 18 min. 25 Bf821 50T-23 - SO 50/- 25120 60 Bf991 SOT-l43 20 20 0.7 SO 4125 2.5 10 0.20 BF823 50T-23 250 SO 50/- 25120 60 BF989 SOT·l43 20 30 2.8 50 2/20 2.7 9.5 0.25 
B5P16 8OT-223 300 1000 30/120 50/10 - - 15 BF992 SOT-l43 20 40 1.2 25 - 1.3 20 .04 
SSR20 80T·23 120 600 40/180 10/5 100 BF994S SOT·l43 20 40 1.2 25 - 1.3 20 .04 SSR20A 8OT·23 150 600 80/240 10/5 100 Bf996S SOT·l43 20 40 1.2 25 - 1.3 20 .04 
B5T15 SOT-89 200 1000 30/1SO 50110 15 BF997 SOT-l43 20 30 1.0 50 2/20 2.0 15 .025 
B5T16 S01'89 300 1000 30/120 50110 15 
PMBlA92 50T-23 300 500 251- 30110 SO 
PXTA92 501'89 300 500 251- 30110 50 VCIO VCIR .. h,. @ leN" V,,(SaI) @ 1eII. f, 
PZTA92 SOT·223 300 500 251- 30110 50 Type Pkg V -V mA min mAN V mA MHz 
PZTA93 50T·223 200 500 251- 30110 - - 50 
PMBTA93 501'23 200 500 251- 30110 50 flaIIlngIOn 'tansislors-NPN 
PMBT5401 501'23 150 600 601240 10/5 200 B8T5O SOT-89 60 45 500 2000 500/10 1.3 50010.5 -Bf723 SOT-223 200 50 501- 25120 60 
B8P15 SOT-223 200 1000 301150 50110 15 BST51 SOT-B9 80 60 500 2000 500110 1.3 50010.5 -

SSP52 SOT·223 90 80 500 2,000 50015 1.3 50010.5 -
tV .. ·V ... I. I ... l ... mA .VV'" V. C. V. B5T52 8OT-89 90 80 500 2000 500110 1.3 50010.5 -

Type Pkg V V mA nA minimax mAN pF IIV PMBllI13 80T·23 30 30 500 10,000 100/5 1.5 100/0.1 125 
PZTA13 5OT·223 20 30 300 10,000 10015 1.5 100/0.1 125 

Field Eneclllanslslors, HEls PMBllI14 80T·23 30 30 500 20,000 10015 1.5 100/0.1 125 
PXTA14 SOT-89 30 30 300 20,000 10015 1.5 10010.1 125 

BF510 80T·23 20 - 30 10 0.7/3.0 0.8 2.5 0.4 - PZll\14 SOT·223 30 30 300 20,000 10015 1.5 10010.1 125 
BF511 SOT·23 20 - 30 10 2.517.0 1.5 4 0.4 - BCV27 50T·23 30 40 300 20,000 10015 1.0 100/0.1 100 
BF512 SOT-23 20 - 30 10 6112 2.2 6 0.4 - PMBT6427 50T·23 40 40 500 14,000 50015 1.5 500/0.5 -
BF513 80T·23 20 - 30 10 10/18 3 7 0.4 - SSPSO SOT-223 60 45 500 2,000 500110 1.3 500/0.5 -
BF545A/O 80T·23 30 - - - 0.512.1 - - 1.1 typ -
BF545A SOT·23 30 - - - 2/6.5 - - 1.1 typ -

VV"' Vr ~ mI~,,@I.,IV~ ,,(SaI) @.;1." JiIz BF545B SOT·23 30 - - - 6115 - - 1.1 typ - Type Pkg BF545C 5OT-23 30 - - - 12/25 - - 1.1 typ -
BFR30 5OT-23 25 25 10 0.2 4110 5 1 1.5 0.5 -PNP 
BFR31 SOT-23 25 25 20 0.2 1/5 2.5 1.5 1.5 0.5 
BFR101A S01'l43 30 30 10 5 0.2/1.5 1.0 1.2 - - BST60 80T-89 60 45 500 2000 500110 1.3 50010.5 -
BFR101B 50T·143 30 30 10 5 1/5 2.5 2.5 - - BSP61 80T-223 80 60 500 2,000 500/10 1.3 50010.5 -
BFT46 SOT-23 25 25 10 0.2 0.2/1.5 1.0 1.0 1.5 0.5 SST61 80T-89 80 60 500 2000 500110 1.3 500/0.5 -
SSR56 SOT-23 40 40 - 1 50/- 10 - 5 - BSP62 50T-223 90 80 500 2,000 500110 1.3 500/0.5 -
SSR57 SOT-23 40 40 - 1 20/100 6 - 5 - BST62 SOT-89 90 80 500 2000 500110 1.3 50010.5 -
SSR56 SOT-23 40 40 - 1 8/80 4 - 5 - PMB1l\63 8OT-23 30 30 500 10,000 100/5 1.3 100/0.1 125 
PMBF4391 8OT-23 40 40 - 1 "50/150 4-10 - 3.5 - PMB1l\64 SOT-23 30 30 500 20,000 100/5 1.5 100/0.1 125 
PMBF4392 80T-23 40 40 - 1 25/75 2-5 - 3.5 - PXlJI64 80T-89 30 30 300 20,000 10015 1.5 100/0.1 125 
PMBF4393 50T-23 40 40 - 1 5130 0.53 - 3.5 - PZ1l\63 SOT·223 30 30 300 10,000 100/5 1.5 100/0.1 
PMBFJ108 SOT-23 25 25 - - 8/- 10 - 15 - PllA64 8OT·223 30 30 300 20,000 100/5 1.5 100/0.1 
PMBFJ109 SOT-23 25 25 - - 40/- 6 - 15 BCV26 S01'23 30 40 300 20,000 100/5 1.0 10010.1 100 
PMBFJll0 80T·23 25 25 - - 10/- 4 - 15 - SSP60 S01'223 60 45 500 2,000 500110 1.3 50010.5 -

PROVIDENCE PIKE, SLATERSVILLE, RI 02876, 401/762-3800, FAX 401n67-4497 
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4800 DISCRETE SEMICONDUCTORS 4800 

Philips Components PHILIPS SMALL SIGNAL SEMICONDUCTORS 

SURFACE MOUNT SEMICONDUCTORS Discrete Products Division 
A North American Philips Company See pages A·2118 & A.2119 v, ~ I. ~ V,(MAX) 

~t "(MAX) Type PIca IlA -r vttr 
11lgan, PNPN 

Type PIIg \VI (III) 

BRY61 50;'23 70 175 511 30/50 
Fill Recovery (Cant.1 
BVD37J SOIJ.87 1.5 600 1.3 1 250 BRY62 50;'143 70 175 - - BVD37K S0IJ.87 1.5 BOO 1.3 1 300 

~ ~ ::. ~~ BVD37M SOD-87 1.5 1000 1.3 1 300 
Type PIIg - 1011 rnA 
GeIUll3l Purpose IIIades Very Fast Recovery 

BYOnA ,S00-87 2 50 0.95 1 25 
8A582 SOIJ.l23 35 100 - - BYOnB SOO-87 2 100 0.95 1 25 
8A662 SOIJ.8O 35 100 - - BYDnc SOD-87 2 150 0.95 1 25 BA683 SQD.BO 35 100 - - Byono SOIJ.87 2 200 0.95 1 25 BAS16 SOT·23 75 250 6 8551-/12501- BY077E SOIJ.87 1.95 250 1.05 1 50 BAS17 SO'l-23 - - 8BO/9I3OI-/- BYOnF SOIJ.87 1.95 300 1.05 1 50 BAS19 50'1-23 100 200 50 -/1000/-/- BY077G 500-87 1.95 400 1.05 1 50 8AS2O SOT·23 150 200 50 -/1000/-/- BYV40-100 50'1-223 1.5 100 1 1.5 50 BAS21 SOl-23 200 200 50 -/1000/-/- BYV40-150 SOl-223 1.5 150 1 1.5 50 BAS28 SOl-l43 75 250 6 8551-/12501- BYV40-2OO SOl-223 1.5 200 1 1.5 50 
BAS29 SOl-23 90 250 50 -/900/-/1000 
BAS31 SOl-23 90 250 50 -/900/-/1000 

~23 ~t::o Vz@lz R,,, @ s.:.v~ ~@V. V BAS32L SOIJ.80 75 200 4 - Suffix :1:50/0 rnA 1,0 BAS35 . SOT-23 90 250 50 -/900/-/1000 
Zener Diodes BAS56 SOT-I43 60 200 6 -/-/-/1000 

BAS86 SOIJ.8O 50 200 - - BZX84 BZV55 C2V4 2.4 5 100 0 50 1 BAT17 SOT-23 4 30 - 600/-/-/- BZX84 BZV55 C2V7 2.7 5 100 0 20 1 BAr18 SOT-23 35 100 - -/1200/-/- BZX84 BZV55 C3VO 3.0 5 95 0 10 1 BAr54 SOT-23 30 200 5 400/1000/-/- BZX84 BZV55 C3V3 3.3 5 95 0 5 1 BAr54A SOT-23 30 200 - - BZX84 BZV55 C3V6 3.6 5 90 0 5 1 BAT54C SOT-23 30 200 - - BZX84 BZV55 C3V9 3.9 5 90 0 3 1 BAr54S SOT-23 30 200 - - BZX84 BZV55 C4V3 4.3 5 90 0 3 1 PBYR235CT SOT-223 35 2000 - - BZX84 BZV55 C4V7 4.7 5 80 .2 3 2 PBYR240CT SOT-223 40 2000 - - BZX84 BZV55 C5Vl 5.1 5 60 1.2 2 2 PBYR245CT SOT-223 45 2000 - - BZX84 BZV55 C5V6 5.6 5 40 2.5 1 2 BAr74 SOT-l43 30 300 5 400/10001-/- BZX84 BZV55 C6V2 6.2 5 10 3.7 3 4 BAV23 SOT-I43 200 200 50 -/1000/-/1250 BZX84 BZV55 C6V8 6.8 5 15 4.5 2 4 BAV23S SO'l-223 200 200 50 -/1000/-/- BZX84 BZV55 C7V5 7.5 5 15 5.3 1 5 BfWlO SOl-23 70 250 6 8551-/12501- BZX84 BZV55 C8V2 8.2 5 15 6.2 .7 5 BfWl4 SOT·23 50 200 4 -/1000/-/- BZX84 BZV55 C9Vl 9.1 5 15 7.0 .5 6 BN99 SO'l-23 70 250 6 8551-/12501- BZX84 BZV55 Cl0 10.0 5 20 8.0 .2 7 BJWl00 SOO-BO 50 250 50 - BZX84 BZV55 Cll 11 5 20 9.0 .1 8 BJWl0l SOD-8O 100 250 50 - BZX84 BZV55 C12 12 5 25 10.0 .1 8 BJWl02 SOO-BO 150 250 50 - BZX84 BZV55 C13 13 5 30 11.0 .1 8 BJWl03 SOIJ.8O 200 250 50 - BZX84 BZV55 C15 15 5 30 13.0 .05 BJWl05 SOD-80 60 600 1000 200 6 BZX84 BZV55 C16 16 5 40 14.0 .05 BAW56 SOT-23 70 250 6 8551-/12501- BZX84 BZV55 C18 18 5 45 16.0 .05 PMBD914 SOT·23 100 200 1000 10 15 BZX84 BZV55 C20 20 5 55 18.0 .05 PMBD353 SOT·23 4 10 - 600/-/-/- BZX84 BZV55 C22 22 5 55 20.0 .05 PM802835' SOT-23 35 100 1200 100 15 BZX84 BZV55 C24 24 5 70 22.0 .05 PMBD2B36' SOT-23 75 100 1200 100 15 BZX84 BZV55 C27 27 2 BO 25.3 .05 PMB02837' SOl-23 35 100 1200 100 15 BZX84 BZV55 C30 30 2 80 29.4 .05 PMBD2838' SOT-23 75 100 1200 100 15 BZX84 BZV55 C33 33 2 80 33.4 .05 PMBD6050 SOl-23 70 200 1100 100 15 BZX84 BZV55 C36 36 2 90 37.4 .05 PMBD6100' SOl-23 70 200 1100 100 15 BZX84 BZV55 C39 39 2 130 41.2 .05 PMBD7ooo' SOl-23 100 200 1100 100 15 BZX84 BZV55 C<I3 43 2 150 46.6 .05 PMLL4146 SOIJ.80 75 200 1000 100 4 BZX84 BZV55 C47 47 2 170 51.8 .05 PMLL4150 SOD-80 50 300 920 100 4 BZX84 BZV55 C51 51 2 180 57.2 .05 PMLL4151 SOD-80 75 200 1000 50 2 BZX84 BZV55 C56 ~ 2 200 63.8 .05 PMLL4153 SOIJ.8O 75 200 680 20 2 BZX84 BZV55 C62 2 215 71.6 .05 PMLL4446 SOIJ.BO 75 200 1000 100 4 BZX84 BZV55 C68 68 2 240 79.8 .05 PMLL4448 SOD·BO 75 200 1000 100 4 BZX84 BZV55 C75 75 2 255 88.6 .05 BM23L SOIJ.8O 20 50 
PMB0101 SOl-23 4 10 600 10 

~"h.~ PMBD352' SOT-23 4 10 600 10 
\~ en I.IIIV. PRLL5817 500-87 20 1000 - - Type mA n n "IaI"C \lA V PRLL5818 SOIJ.87 30 1000 - -

PRLL5819 SOD-87 40 1000 - - Zener Diodes, SOfI.80 (MELfI 
BAS85 500-80 30 200 400 10 PMLL5225B 3.0 20 29 1600 0.75 50 1.0 BA314L SOIJ.BO 0.85-0.94 100 PMLL5226B 3.3 20 28 1600 -0.70 25 1.0 BZV80 SOIJ.8O 5.89-1).51 7.5 PMLL5227B 3.6 20 24 1700 -0.65 15 1.0 BZV81 SOIJ.8O 5.89-1).51 7.5 PMLL5228B 3.9 20 23 1900 -0.60 10 1.0 

~ I, Cd@V. PMLL5229B 4.3 20 22 2000 :1:.055 5.0 1.0 
Type Pkg mA P, V PMLL5230B 4.7 20 19 1900 :1:.030 5.0 2.0 

PMLL5231B 5.1 20 17 1600 :1:.030 5.0 2.0 Variable Capecilance Diodes PMLL52328 5.6 20 11 1600 +.038 5.0 3.0 
88215 SOIJ.8O 30 20 18 min 1 PMLL5233B 6.0 20 7.0 1600 +.038 5.0 3.5 
88219 SOIJ.80 30 20 31 min. 1 PMLL5234B 6.2 20 7.0 1000 +.045 5.0 4.0 
88240 SOIJ.8O - - 2.3-2.7 28 PMLL52358 6.8 20 5.0 750 +.050 3.0 5.0 
88241 SOIJ.8O - - 2.6-3.0 28 PMLL5236B 7.5 20 6.0 500 +.058 3.0 6.0 
88249 SOIJ.8O - - 4.0-5.0 28 PMLL5237B 8.2 20 8.0 500 +.062 3.0 6.5 
BB515 SOIJ.123 - - 1.85-2.25 28 PMLL5238B 8.7 20 8.0 600 +.065 3.0 6.5 
B8619 SOD·123 - - 2.4-2.9 28 PMLL52398 9.1 20 10 600 +.068 3.0 7.0 
BB620 SOIJ.l23 - - 2.!MI.4 28 PMLL5240B 10 20 17 600 +.075 3.0 8.0 
BBB04 SOl-23 18 50 44.5typ. 2 PMLL5241B 11 20 22 600 +.076 2.0 8.4 
BB811 SOIJ.I23 - - 0.85-1.2 28 PMLL5242B 12 30 30 600 +.on 1.0 9.1 
BBY31 SOl-23 28 20 1.8-2.8 25 PMLL52438 13 9.5 .13 600 +·.079 0.5 9.9 
BBY39' SOT-23 30 20 1.8-2.0 28 PMLL5244B 14 9.0 15 600 +.082 0.1 10 
BBY40 SOl-23 28 20 4.3-6 25 PMLL52458 15 8.5 16 600 +.082 0.1 11 
BBY42 SOT-23 32 50 1~1:: 1 PMLL52468 16 7.8 17 600 +.083 0.1 12 
BBY62 SOl-l43 30 50 1 PMLL5247B 17 7.4 19 600 +.084 0.1 13 

PMLL5248B 18 7.0 21 600 +.095 0.1 14 
V.(MAX) PMLL5249B 19 6.6 23 600 +.086 0.1 14 -r VI' ~ "rn:' PMLL5250B 20 5.2 25 600 +.086 0.1 15 Type I'IIlI (\I) PMLL5251B 22 5.6 29 600 +.087 0.1 17 

IIICIiIIer Diodes General Purpose PMLL5252B 24 5.2 33 600 +.088 0.1 18 
PMLL5253B 25 5.0 35 600 +.089 0.1 19 

BYOI7D SOD-87 1.5 200 1.05 1 - PMLL5254B 27 4.6 41 600 +.090 0.1 21 
BYDI7G S0D-87 1.5 400 1.05 1 - PMLL5255B 28 4.5 44 600 +.091 0.1 21 
BYD17J S0D-87 1.6 600 1.05 1 - PMLL52568 30 4.2 49 600 +.091 0.1 23 
BV017K SOD-87 1.5 800 1.05 1 - PMLL5257B 33 3.8 58 700 +.092 0.1 25 
8YD17M SOD-87 1.5 1000 1.05 1 - PMLL5258B 36 3.4 70 700 +.093 0.1 27 
PRLL4001 SOlJ.87 1.5 50 0.8 1 - PMLL5259B 39 3.2 80 800 +.094 0.1 30 
PRLL4002 500-87 1.5 100 0.8 1 - PMLL5280B 43 3.0 93 900 +.095 0.1 33 
Fast Recovery PMLL5261B 47 2.7 105 1000 +.095 0.1 36 

PMLL5262B 51 2.5 125 1100 +.096 0.1 39 
BVD37D SOIJ.87 1.5 200 1.3 1 250 PMLL5263B 56 2.2 150 1300 +.096 0.1 43 
8YD37G SOD-87 1.5 400 1.3 1 250 PMLL52646 60 2.1 170 1400 +.097 0.1 46 

PROVIDENCE PIKE, SLATERSVILLE, RI 02876,401/762-3800, FAX 401n67-4497 
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4800 DISCRETE SEMICONDUCTORS 4800 

PHILIPS DISCRETE SEMICONDUCTORS Philips Components 
Discrete Products Division 
A North American Philips Company 

SURFACE MOUNT SEMICONDUCTORS 

o 
Zener Diodes. 500·80 (MELFI (Conti 
PMLL5265B 62 2.0 185 1400 +.097 0.1 47 

52 
56 

PMLL5266B 68 1.8 230 1600 +.097 0.1 
PMLL5267B 75 1.7 270 1700 +.098 0.1 

(V) 
Type Min Max 

r .. @I, 
(01 (mAl ('III"~@I'(mAI (mAl 

Zener Diodes. 500·87 (2.3W1 

BlD27 C7V5 7.0 7.9 
BlD27 C8V2 7.7 8.7 
BlD27 C9Vl 8.5 9.6 
8lD27 Cl0 9.4 10.6 
Bl027 Cll 10.4 11.6 
8Z027 C12 11.4 12.7 
81027 C13 12.4 14.1 
Bl027 C15 13.8 15.6 
Bl027 C16 15.3 17.1 
BlD27 C18 16.8 19.1 
Bl027 C20 18.8 21.2 
81027 C22 20.8 23.3 
8Z027 C24 22.8 25.6 
BZ027 C27 25.1 28.9 
BW27 C30 28 32 
BlD27 C33 31 35 
Bl027 C36 34 38 
BZ027 C39 37 41 
BZD27 C43 40 46 
BZD27 C47 44 50 
BZD27 C51 48 54 
BZD27 C56 52 60 
BlD27 C62 56 66 
Bl027 C68 64 72 
Bl027 C75 70 79 
BZ027 C82 77 87 
BZ027 C91 85 96 
Bl027 Cl00 94 106 
Bl027 Cll0 104 116 
Bl027 C120 114 127 
Bl027 C130 124 141 
BlD27 Cl50 138 156 
BZ027 Cl60 153 171 
Bl027 C180 168 191 
BID27 C200 188 212 
Bl027 C220 208 233 
BZ027 C240 228 256 
BID27 C270 251 289 

100 
100 
50 
50 
50 
50 
50 
50 
25 
25 
25 
25 
25 
25 
25 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 

~ 
2 
2 

2 
2 
4 
4 
7 
7 

10 
10 
15 
15 
15 
15 
15 
15 
15 
15 
40 
40 
45 
45 
60 
60 
80 
80 

100 
100 
200 
200 
250 
250 
300 
300 
350 
400 
500 
750 
850 

1000 

100 
100 
50 
50 
50 
50 
50 
50 
25 
25 
25 
25 
25 
25 
25 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
2 
2 
2 

0.07 
0.08 
0.08 
0.09 
0.10 
0.10 
0.10 
0.10 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.12 
0.12 
0.12 
0.12 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 

100 
100 
50 
50 
50 
50 
50 
50 
25 
25 
25 
25 
25 
25 
25 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
2 
2 
2 

V,(v1 
allD ... =5mA 
min. mal. 

DiHerenlial 
Resislance 

al1:'\;1mA 
Iyp. mal. 

Temperalure Coenlclenl 

Sz(mVIKI 
all =5mA 

min. '!;P. mal. Type 

Zener Diodes. SOT·223 (1.3W1 

8lV90C2V4 2.2 2.6 
BZV90C2V7 2.5 2.9 
BZV90C3VO 2.8 3.2 
8ZV9OC3V3 3.1 3.5 
BZV90C3V6 3.4 3.S 
BZV90C3V9 3.7 4.1 
BZV9OC4V3 4.0 4.6 
BZV90C4V7 4.4 5.0 
BZV90C5Vl 4.8 5.4 
BZV90C5V6 5.2 6.0 
BZV9OC6V2 5.8 6.6 
BlV9OC6VS 6.4 7.2 

70 
75 
80 
85 
85 
85 
80 
50 
40 
15 
6 
6 

100 
100 
95 
95 
90 
90 
90 
80 
60 
40 
10 
15 

-3.5 -1.6 
-3.5 -2.0 
-3.5 -2.1 
-3.5 -2.4 
-3.5 -2.4 
-3.5 -2.5 
-3.5 -2.5 
-3.5 -1.4 
-2.7 -0.8 
-2.0 1.2 
0.4 2.3 
1.2 3.0 

SOT-23 

D.' 
OS 48/.i€ ~~~~ 
~~!~il;1~ 

===r= II 14 25 

ill" "" 
,11 ...J J TOP 

D .. ~,JI~ VIEW 

1("'- , .. 
"., """ 

1.1 
max & 

SOD-123 , , SOD-80 

a 
a 
a 
a 
a 
a 
o 
0.2 
1.2 
2.5 
3.7 
4.5 

50 
10 
5 
7 
3 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

3 
3 
5 

7.5 
8.2 
9.1 
10 
11 
12 
13 
15 
16 
18 
20 
22 
24 
27 
30 
33 
36 
39 
43 
47 
51 
56 
62 
68 
75 
82 
91 

100 
110 
120 
130 
150 
160 
180 
200 

Diode 
Capacllance 

C,(PFl; 
'=1 MHz 

V.=O 
typo mal. 

375 
350 
350 
325 
300 
300 
275 
130 
110 
95 
90 
85 

450 
450 
450 
450 
450 
450 
450 
180 
160 
140 
130 
110 

~f;'TJ:' ,'''''''~ 
.L • 01' D40 

-q 0251ll11l 5~~~x (2KI ma~2' ma~(2xl MBAD38·2 
cJlhodecolourband rrn 

~~+-----~ 
0[8-1 

D. 
0,=1'8, j" 

.. 3-11- .3-11-
-3.5:t:O.2 -

-l:l--l 
1---~rs ." 

Type 

V,(V) 
aI 1_=5 mA 
min. mal. 

Dillereniial 
Reslslance 

all:'\:~mA 
typo max, 

Zener Diodes. SDT·223 (1.3WI (Conti 

BZV90C7V5 
BZV9OC8V2 
BZV9OC9Vl 
BZV9OC10 
BZV9OC11 
BZV9OC12 
BZV90C13 
BZV9OC15 
BZV90CI6 
BZV90CI8 
BZV9OC20 
BlV9OC22 
BZV9OC24 

BZV90C27 
BZV90C30 
BZV9OC33 
BZV9OC36 
BlV90C39 
BlV90C43 
BZV9OC47 
BlV9OC51 
BZV9OC56 
BZV90C62 
BZV90C68 
BZV90C75 

Type 

7.0 7.9 
7.7 8.7 
8.5 9.6 
9.4 10.6 

10.4 11.6 
11.4 12.7 
12.4 14.1 
13.8 15.6 
15.3 17.1 
16.8 19.1 
18.8 21.2 
20.8 23.3 
22.8 25.6 
all_=2mA 
25.1 28.9 
28.0 32.0 
31.0 35.0 
34.0 38.0 
37.0 41.0 
40.0 46.0 
44.0 50.0 
46.0 54.0 
52.0 60.0 
58.0 66.0 
64.0 72.0 
70.0 79.0 

(V) 

6 15 
6 15 
6 15 
8 20 

10 20 
10 25 
10 30 
10 30 
10 40 
10 45 
15 55 
20 55 
25 70 
all ..... =2 mA 
25 80 
30 80 
35 80 
35 90 
40 130 
45 150 
50 170 
60 180 
70 200 
80 215 
90 240 
95 255 

Zener Diodes. SOT-23 (35OmWl. Pinout H 

PMB152268 
PMBl5227B 
PMBl5228B 
PMB~5229B 
PMBI5230B 
PMBl5231B 
PMBZ5232B 
PMBZ5233B 
PMBl5234B 
PMBZ5235B 
PMBZ5236B 
PMBl5237B 
PMBl5238B 
PMBl5239B 
PMBl5240B 
PMBl5241B 
PMBl5242B 
PMBZ5243B 
PMBZ5244B 
PM8l5245B 
PMBl5246B 
PMBl5247B 
PMBl5248B 
PMBl5249B 
PMBl5250B 
PMBl5251B 
PMBl5252B 
PMBl5253B 
PMBl5254B 
PMBl5255B 
PMBZ5256B 
PMBl5257B 

SOD-87 

3.3 
3.6 
3.9 
4.3 
4.7 
5.1 
5.6 
6.0 
6.2 
6.8 
7.5 
8.2 
8.7 
9.1 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
22 
24 
25 
27 
28 
30 
33 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
9.5 
9.0 
8.5 
7.8 
7.4 
7.0 
6.6 
6.2 
5.6 
5.2 
5.0 
4.6 
4.5 
4.2 
3.8 

0[7]-1 
D,= 0,=;"., , ... ,; .. 

D,_II_ D3-11-
L3.5:t:O.2-

28 
24 
23 
22 
19 
17 
11 
7 
7 
5 
6 
8 
8 

10 
17 
22 
30 
13 
15 
16 
17 
19 
21 
23 
25 
29 
33 
35 
41 
44 
49 
58 

Termperalure CoeHlclenl 

S,(mVIKI 

min. all'!;.~ 5 mA max. 

Dlade 
car.&:~ce 

1='1 MHz 
V.=O 

typo max. 

2.5 4.0 5.3 80 100 
3.2 4.6 6.2 75 95 
3.8 5.5 7.0 70 90 
4.5 6.4 8.0 70 90 
5.4 7.4 9.0 65 85 
6.0 8.4 10.0 65 85 
7.0 9.4 11.0 60 80 
9.2 11.4 13.0 55 75 

10.4 12.4 14.0 52 75 
12.4 14.4 16.0 47 70 
14.4 16.4 18.0 36 60 
16.4 18.4 20.0 34 60 
18.4 20.4 22.0 33 55 

all_=2mA 
21.4 23.4 25.3 30 50 
24.4 26.6 29.4 27 50 
27.4 29.7 33.4 25 45 
30.4 33.0 37.4 23 45 
33.4 36.4 41.2 21 45 
37.6 41.2 46.6 21 40 
42.0 46.1 51.8 19 40 
46.6 51.0 57.2 19 40 
52.2 57.0 63.8 18 40 
58.8 64.4 71.6 17 35 
65.6 71.7 79.8 17 35 
73.4 80.2 88.6 16.5 35 

Z. (MAlQ I. (MAXI 

~ (1lA1 ~. 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
9.5 
9.0 
8.5 
7.8 
7.4 
7.0 
6.6 
6.2 
5.6 
5.2 
5.0 
4.6 
4.5 
4.2 
3.8 

25 
15 
10 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
2.0 
1.0 
0.5 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

1.0 
1.0 
1.0 
1.0 
2.0 
2.0 
3.0 
3.5 
4.0 
5.0 
6.0 
6.5 
6.5 
7.0 
8.0 
8.4 
9.1 
9.9 

10 
11 
12 
13 
14 
14 
15 
17 
18 
19 
21 
21 
23 
25 

SOT-143 

}--D., .. ~-J1;:::--~--iID ~ 
~

D'mo 4 ':;!1;l 
~ - O~ '~4 2.5 

I 1.2 max 
"-- 10" ---1 I 
~ max 1 2 

_" J I L J I LI .• ID.1IIiIAIBI 
max 30" 0 (1.1.10 

max -0.1 J--I!1I-...I -0.1 

PROVIDENCE PIKE, SLATERSVILLE, RI 02876, 401/762-3800, FAX 401n67-4497 
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500-123 , --- ft 00-4(1) 

1 E"=a'o",'" ElB"'''''''' ;~r.~~:~ ~ 
00-4(2) 

,..' I .9f " .~ - - -"':::, : L'I~~ I I. --- I" L T 'D --I 
r;I~L 7 • .:: .. 0\"' ~._ .. , _.. c ., ' -:: -- "J ,. ~ 

FO-46 ,. D,', ... 
8.0 :.:. 

-.:::: I ~:l). J J;.c. T ~ 
~::-' ,·T 

FO-67 

FO-102 

500-68 

J~_ 
1,6 

max 

500-84 

~'~' .... .:.: 
-r , 

7Z77S5t 2A 

~' 
c=J C::=C~O.81 
, I"'" 

L2!I_ 04.3_ 28_1" .. , .. , 
mm max min 

00-34 .,.L· ..--.. . @ 

-t[>~:J' J~L ; -=.J--~-L ; 
11'....., .... 111 ... ___ 

FO-57C 

FO-83 

FO-93 

FO-125B 

IlH 

~~.~ ,'I ~=='" 
, ., 

-1!i!I H 

:~"':'$" .; i.! u 

i...-1iJ] , 
! :: . 
'--m>----l 

,P-gg.LSl •

=r 

,', I 
"-1,- ,,:!!~ 

, , 

500-61 

wl'~' 
~T=~= 

j m~ 1- ~ ~L-I-G-I-L~ 

50T-37 

= r'Nl: L. ,.lJ::1 
.201 '11 C 
min .7rnax 

.201 min 

'U 

00-35 

FO-45 

FO-570 

FO-163 

!l 
1,7 

max 

500-83 
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20.3 
max 

9maxr-

11- 25 

.---1 

-I~I-'.3- 1_ t 

m·3 

• c b 

-I. i.il3x) 
2.54 '2.54 

m·m 

· 0 ·0.5' M • max 

I_~;,. _1 __ '2.7rnin __ I 

7.8mBll1 

-;q-
3.0 
3.2 -+lJal 

~~ 

"0_1 
\\:-Ic.! 

_1 1_ 0.6 

- - 2.4 

m·1. 

m-48 

10-72 

m·l26 

m·220AC 

~ 5.8 ..... 
"nax 

~ 

~r 
-'~r~ 
__ I 

[. _11'1 ... 0.9 max (2x) 

-- 5.08 -

~n~. ~'1 +{ij~t?t ~
r:t;1.7'0mln' 

, '5.8 
max 

1 l-JJ h~--
L _t_ ~ 

JiJli~ ~ 1 ~' 'tQrt: 
~- -I' -, ~ '5.7t..... L: \ 3. -1 
'~J __ J '-I i ,J ~j l-:rmax 

-li- 0.6 10-220 AI _ -II: 0.9 max (3x) 92.5 max. 
- j;.. 2.4 2.54, 2.54 m·224 
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4800 DISCRETE SEMICONDUCTORS 4800 

Philips Components PHILIPS RF/MICROWAVE SEMICONDUCTORS 

RF/MICROWAVE DEVICES Discrete Products Division 
A North American Philips Company 

See pages A·2118 & A·2119 

RF DIODES VARIABLE CAPACITANCE DIODES Ratings Characteristics 
I ... g. V. C .. c.. F 

luning range matched Voss I. min max typ min typ typ typ 
voltage range r, solS Package max max @lkHz 

Package C. @ V. Cd over V, \0 V, max .:l. Cmax <:w. Type OuUlne (VI (mAl (mAl (mAl (1lS) (mS) (PFJ (pFJ (dBI Remarks 
Type Outline (PFJ (VI ratio (VI (VI (01 emin N·Channel Junction Field·EIIect bnsistors (Conl.l 

Automatic Frequency Control BF510 801-23 20 10 0.7 3 50'1 2.5 0.4 5 1.5 RF stages FM portables 
BBl19 00-35 15.3·19.0 10 >1.3 4 10 1.5 no BF511 SOT·23 20 10 2.5 7 80') 4.0 0.4 5 1.5 RF stages car radios 
88417 00·34 2.2·2.4 15 2·5 4 15 1.2 no BF512 SOT·23 20 10 6 12 100'1 6.0 0.4 5 1.5 RF stages mains radios 

BF513 SOT-23 20 10 10 18 120') 7.0 0.4 5 1.5 mixer stages 
AM Radio TUning BF545NO SQT·23 30 10 0.5 2.1 25 3.0 1.1 4 1.5 DC, LF and HF appl. 

BBl12 SOO-69 8.5 >18 8.5 1.5 
BF545A SOT-23 30 10 2 6.5 25 3.0 1.1 4 1.5 DC, LF and HF aPilI. 17·29 1 yes BF545B SOT·23 30 10 6 15 25 3.0 1.1 4 1.5 DC, LF and HF appl. BBl30 SOO-69 12·21 28 >23 1 28 2 yes BF545C SOT·23 30 10 12 25 25 3.0 1.1 4 1.5 DC, LF and HF appl. 

BB212'1 10·92 <22 8.0 >22.5 0.5 8 2.5 no J308 10·92 25 10 12 50 200') 8 2.5 5 1.5 VHF/UHF amplifiers 

FM Radio TUning J309 10·92 25 10 12 . 60 150'1 10 2.5 5 1.5 VHF/UHF amplifiers 
J310 10-92 25 10 24 50 200'1 8 2.5 5 1.5 VHF/UHF amplifiers 

BB204B') 10-92 typ.14.0 30 2.5-2.8 3 30 0.4 no PMBFJ308 SOT-23 25 10 12 60 200'1 8 2.5 5 1.5 VHF/UHF amplifiers 
B880411 S01-23 42-47.5 8 1.65-1.75 2 8 typ.O.25 no PMBFJ309 SOT-23 25 10 12 30 150'1 10 2.5 5 1.5 VHF/UHF amplifiers 

PMBFJ310 SOT-23 25 10 24 50 200'1 10 2.5 5 1.5 VHF/UHF amplifiers 
VHF TUning BFW10 10-72 30 10 8 20 85') 3.5 0.8 5 2.5 broad band up 10 

BFWll T[).72 30 10 4 10 50') 3.0 0.8 5 2.5 300 MHz and 
B8219 .80O-SO 2.6-3.2 28 12-15 1 28 0.9 yes BFW12 T[).72 30 10 1 5 30') 2.0 0.8 5 differential 
BB240 8O[).80 2.3-2.7 28 >14 0.5 28 1.0 yes BFW13 T[).72 30 10 0.2 1.5 10') 1.0 0.8 5 amplifiers 
BB241 SOO-SO 2.6-3.0 28 >21 0.5 28 2.0 yes 2N3822 T[).72 50 10 2 10 3.0 3.0 6 5 general purpose VHF 
BB249 SOO-SO 4.1l-5.0 28 8-10 1 28 0.6 yes appl. 
B8619 SOO-123 2.4-2.9 28 >12.5 1 28 typ.0.7 yes 2N3823 T[).72 30 10 4 20 3.2 2.0 6 2.5 induslriallF/RF VHF 
BB620 800-123 2.9-3.4 28 19.5-25 1 28 typ.l.3 yes appl. 
BB809 00-34 4.1l-5.0 28 8-10 1 28 0.6 yes BRF30 SOT-23 25 5 4 10 40') 1.0 1.5') 4 low-level general 
BB909A 00-34 2.6-3.0 28 12-15 1 28 0.9 yes BFR31 S01-23 25 5 1 5 2011 1.5 1.5') 4 purpose amplifiers 
BB909B 00-34 2.8-3.2 28 12-15 1 28 0.9 yes BFT46 SOT-23 25 5 0.2 1.5 10') 1.0 1.5') 4 general purpose 
88910 0[).34 n-2.7 28 >14 0.5 28 1.0 yes amplifiers 
BB911 DO-34 2.6-3.0 28 >21 0.5 28 2.0 yes BFU308 10-18 25 10 12 50 200') 8 2.5 5 1.5 VHF/UHF amplifiers 
BBY40 SOT-23 3.8-4.8 28 8-12 1 28 0.7 no BFU309 T[).18 25 10 12 30 150') 10 2.5 5 1.5 VHF/UHF amplifiers 
BBY42 S01-23 2.4-3.0 28 12-16 1 28 1.0 no BFU310 10-18 25 10 24 50 200') 10 2.5 5 1.5 VHF/UHF amplifiers 

2N4416 10-72 30 10 5 15 5011 4.5 0.8 4 2 VHF/UHF amplifiers 
UHFTIlning PMBF4416 8OT-23 30 10 5 15 50'1 4.5 0.8 4 2 VHFIUHF amplifiers 
BB215 SOO-80 1.8-2.2 28 >7.6 1 28 typ.O.63 yes PN4416 10-92 30 10 5 15 5011 4.5 0.8 4 2 VHFIUHF amplifiers 
BB405B 00-34 1.8-2.2 28 >7.6 1 28 0.75 yes 1) max value 
BBY31 8OT-23 1.8-2.8 25 typ.9.7 1 28 1.2 no 
88Y62') 8OT-143 1.8-2.8 28 9.7 1 28 1.2 no SMALL SIGNAL FIELD-EFFECT TRANSISTORS MOSFETS BB515 SOO-l23 1.85-2.25 28 8-9.6 1 28 typ.0.5 yes 

SHF/UHV TUning Ratings Characteristics 
loss .V(PIG1" y" C. C" F 

BBY39~ SOT-23 1.6-2.0 28 >8.0 1 28 1.2 no min max max @lkHz typ typ typ 
B8611 800-123 0.85-1.2 28 7.8-9.5 1 28 typ.l.0 yes Type Package V .. I, min 
1) double diode 2) common cathode double diode Number Outline (VI (mAl (lOA) (mA) (VI (loS) (pFJ (pFJ (dB) Remarks 

SCHOTTKY-BARRIER DIODES oUAL-GATE N·CHANNEl MoSFETS 

Package V. I, r, @ I, and I Cd @ V. maxV. maxi, BF950 8OT-103 20 20 2 20 2.7 9.5 1.8 0.9 2.8 UHF @ 
BF964S S01-103 20 30 4 20 2.5 15 2.5 1.0 1.0 VHF Type Outline (my) (mAl (0) (lOA) (kHz) (pFJ (VI (VI (RIA) BF965 80T-103 20 30 2 20 2.5 15 2.5 1.0 1.0 VHF 

BMBO 00-34 280 1 15 5 1 1.2 0.2 4 30 BF966S SOT-103 20 30 4 20 2.5 15 2.3 0.8 1.8 UHF 
BA4Bl 00-34 450 1 13 5 1 1.1 0 4 30 BF980A SOT-103 18 30 - - 1.3 18 2.6 1.1 2.0 UHF 

BF9Bl 80T-103 20 20 4 25 2.5 10 2.1 1.1 1.0 VHF 

RF BAND-SWITCHING DIODES BF982 SOT-103 20 40 - - 1.3 20 4.0 2.0 1.2 VHF 
BF9B8 SOT-103 12 30 2 18 2.5 24'1 2.1 1.05 1.0 VHF/UHF 

Package r, @ I, and I Cd @ V. and I ","xV. maxi, BF9B9 80T-143 20 20 2 20 2.7 9.5 1.8 0.9 2.8 UHF 
BF990A SOT-l43 18 30 - - 1.3 18 2.6 1.1 2.0 UHF Type Outline (0) (mAl (MHz) (PFJ (VI (MHz) (VI (RIA) BF991 8OT-143 20 20 4 25 2.5 10 2.1 1.1 0.7 VHF 

AM Radio BF992 SOT-l43 20 40 - - 1.3 20 4.0 2.0 1.2 VHF 

BA223 10 50 
BF994S 80T-143 20 30 4 20 2.5 15 2.5 1.0 1.0 VHF 

00-34 1.5 1 3.5 6 1 20 BF996S 80T-143 20 30 4 20 2.5 15 2.3 0.8 1.8 UHF BA423 00-34 1.2 10 1 2.5 3 1 20 50 BF997 SOT-l43 20 30 2 20 2.5 15 2.5 1.0 1.0 VHF BA423L SOO-SO 1.2 10 1 2.5 3 1 20 50 BF998 80T-143 12 30 2 18 2.5 24'1 2.1 1.05 1.0 VHF/UHF 

VHF Applicalions 1) typical value 

BA4B2 00-35 0.7 3 200 1.2 3 100 35 100 
TUNER TRANSISTORS BA4B3 00-35 1.2 3 200 1.0 3 100 35 100 

BA4B4 00-35 1.2 3 200 1.6 3 100 35 100 
Ratings Characterisllcs BA582 SOO-123 0.55 3 200 0.B5 3 100 35 100 

BA6B2 SOO-SO 0.7 3 200 1.5 3 1 35 100 V"" Ie P" IT F @ I Gu• @ I 
BA683 SOO-SO 1.2 3 200 1.2 3 1 35 100 Type No. Pkg. (VI (mA) (loW) (MHzI (dB) (MHzI (dB) (MHzI 
BAl18 801-23 0.7 5 200 1.0 20 1 35 100 NPN 

DETECTION DIODE BF498 T[).92 20 20 300 550 2.5 200 30 100 
BF747 8OT-23 20 50 150 1200 4.5 100 20 100 

Package V, @ " Cd @ V. and f maxVR max IF BF746 T[).92 20 50 500 1200 4.5 100 20 100 
Type Outline (my) (1lA) (pFJ (VI (MHz) (VI (mAl 

BA231 00-35 380-420 10 1.2 0 1 50 200 PNP 

SMALL SIGNAL FIELD-EFFECT TRANSISTORS JUNCTION FET'S BF506 10-92 20 25 250 350 5 200 17.5 200 
BF569N 801-23 35 30 250 900 4.5 800 16.7 800 

Ratings Characteristics BF579 801-23 20 25 300 1350 4.5 800 16 800 
BF660 801-23 30 25 300 650 - - - -IDOS 0 .. y. C. C .. F BF926 10-92 20 25 250 350 5 200 17.5 200 V ... I. min max typ min typ Iyp typ BF970N 801-37 35 30 - 900 4.5 BOO 16.7 800 Package max max @lkHz BF979 801-37 20 30 140 1350 4.5 800 16 800 

Type ouUlne (VI (mAl (RIA) (mA) (jl$) (mS) (PFJ (pFJ (dB) Remarks 

N-Channel Junction Field·Effect bnslSfolS WIDEBAND TRANSISTORS 
BF245A/O T[).92 30 10 0.5 2.1 25 3.0 1.1 4 1.5 ~C, LF and HF appl. Ralings Ch8l8Clarislics 
BF245A 10-92 30 10 2 6.5 25 3.0 1.1 4 1.5 DC, LF and HF appl. V"" Ie p .. IT F @ I GUM @ I 
BF2458 T[).92 30 10 6 15 25 3.0 1.1 4 1.5 ~C, LF and HF appl. Type No. Pkg. (VI (mA) (mW) (GHz) (dB) (MHz) (dB) (MHz) 
BF245C T[).92 30 10 12 25 25 3.0 1.1 4 1.5 ~C, LF and HF appl. 

General, NPN BF247A T[).92 25 10 30 80 8.0 3.5 11 VHF and UHF appl. 
BF247B 10-92 25 10 SO 140 8.0 3.5 11 VHF and UHF appl. BF698K T[).92 15 25 350 1.8 3 200 16 200 
BF247C T[).92 25 10 110 250 8.0 3.5 11 audio switching BF783 T[).92 15 25 500 1.8 5 800 - -BF256A T[).92 30 10 3 7 25 4.5 0.7 2 7.5 VHF and UHF appl. BFGl6A 80T-223 25 150 1000 1.5 - - 10 500 
BF256B T[).92 30 10 6 13 25 4.5 0.7 2 7.5 VHF and UHF appl. BFG17A 8OT-143 15 25 300 2.B 2.5 800 15.5 800 
BF256C T[).92 30 10 11 18 25 4.5 0.7 2 7.5 VHF and UHF app/. BFG25AX SOT-l43 5 6.5 50 5 1.B 800 - -BF410A T[).92 20 10 0.7 3 50'1 2.5 0.4'1 511 1.5 RF stages FM portables BFG33(X) 80T-143 7 20 140 12 3 2000 12 2000 
BF410B T[).92 20 10 2.5 7 8Q11 4.0 0.411 5'1 1.5 RF stages car radios BFG34 8OT-103 18 150 1000 4 2.3 800 14.5 800 BF410C T[).92 20 10 6 12 1()()1) 6.0 0.4') 5') 1.5 RF stages mains radios BFG35 8OT-223 18 150 1000 4 - - 12 800 BF41DD T[).92 20 10 10 18 12(1) 7.0 0.4'1 5'1 1.5 mixer stages BFG65 8OT·103 10 50 300 7.5 3 2000 10.5 2000 

PROVIDENCE PIKE, SLATERSVILLE, RI 02876, 401/762-3800, FAX 4011767-4497 
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4800 DISCRETE SEMICONDUCTORS 4800 

Philips Components PHILIPS RF/MICROWAVE SEMICONDUCTORS 

RF/MICROWAVE DEVICES Discrete Products Division 
ANorth' American· Philips·Company 

See pages A·2118 & A.2119 
Rallogs Characlsri. Rallngs Ch8racl8ristics 

v ... I. p .. Iy F @ , a..,@ , ·v ... ·v ... I. hI< Ceo TJ 

" TY\18 No. PIIg. {VI (mA) (mW) (MHz) (dB) (MHz) (dB) (MHz) max max max min max min 
G-.aI, NPN (Cant.) TY\I8.No. Pkg. {VI (VI (mA) (PF) rC) (MHz) 

BFG92A(X) SOT·I43 15 25 300 5 2.4 800 17.5 800 CRT DRIVERS, NPN (Cant.) 

~ SOl-I43 12 35 300 6 2.3 800 17 800 BF0233A 1'0-39 115 95 300 20 2 200 800 
SOl-223 12 60 700 6 2.3 800 15 800 BF0234 50l-1nAl 100 65 300 20 2 200 1000 

C=' 50l-143 10 SO 300 7.5 2.5 2000 11 2000 BF0235 50T-128 100 65 300 20 2 175 800 
SOl-I03 15 25 180 5 2.4 800 19 BOO BFQ235A 50T·128 115 95 300 20 ·2 175 800 

BFG91A SOT·l03 12 35 30Q 6 2.3 800 17.5 800 BFQ262 1'0-126 100 65 400 15 2 175 1000 c= SOl-I43 15 25 300 5 2.4 800 17.5 800 BF0262A TO·126 115 95 400 15 2 175 800 
SOl-I43 12 35 300 6 2.3 800 17 800 BF0263 1'0-39 100 65 400 15 2 200 1000 

BFG94 ' SOl-223 12 60 700 6 2.3 800 15 800 BF0263A 1'0-39 115 95 400 15 2 200 800 
8FG96 SOl-I03 15 ISO 700 5 3.7 800 15 800 BFQ265 8OT-128 100 65 400 15 2.5 175 800 
8FG97 SOT·223 '15 ISO 700 5 3.7 800 12 800 BF0265A SOT·I28 115 95 400 15 2.5 175 800 
BFGI34 SOl-I03 18 150 1000 7.5 - - 8 2000 BF0268 SOT-lnAl 100 65 400 15 2 200 1000 
BFGI35 SOl-223 18 150 1000 7.5 - - 12 800 
8FGI95 SOl-I03 10 100 700 7.5 1.4 800 11 2000 CRT DRIVERS, PNP 
BFGI97(X) SOl-I43 10 100 300 7.5 1.4 800 11 2000 BF0251 1'0-92 100 65 300 20 1.7 175 1000 BFGI98 SOT-223 10 100 700 7.5 - - 15 800 BF0251A 1'0-92 115 95 300 20 1.7 175 BOO BFP90A SOT-173 15 30 250 5 2.4 800 19.5 800 BF0252 1'0-126 100 65 300 20 2.5 175 1000 BFP91A SOl-I73 12 SO 350 6 2.3 BOO 18.5 800 BFQ252A 1'0-126 115 95 300 20 2.5 175 800 8FP96 SOl-I73 15 100 500 5 3.7 800 15 800 BF0253 1'0-39 100 65 300 20 2.5 200 1000 BF017 SOT-89 25 150 1000 1.2 - - 6.5 800 BFQ253A 1'0-39 115 95 300 20 2.5 200 800 8FOI8A SOT-89 15 150 1000 3.6 - - - - BF0254 SOl-lnAl 100 65 300 20 2.5 200 1000 8F019 SOT·89 15 75 500 5 3.3 500 11.5 500 BF0255 SOT-I28 100 65 300 20 2 175 800 8F022S 1'0-72 12 35 lSO 5 1.9 500 16 500 BFQ255A SOT·I28 115 95 300 20 2 175 800 BF033C SOl-I73 7 20 140 12 3 2000 12.5 2000 
BF034 SOT-I22 18 150 22SO 4 8 500 16.5 500 BIPOLAR RF TRANSMITTING TRANSISTORS BF034T SOT-37 18 ISO 1000 3.7 .- - 19.5 300 
BF053 1'O-n 15 25 150 5 2.4 500 18 500 HF SINGLE SIDEBAND 1.6-30MHz 
BF063 1'O-n 15 75 250 4.5 2.3 500 11.5 500 

Package Load PowwPep Power Gain SUpply Voltage BF065 SOl-37 10 50 300 7.5 3 2000 8 2000 
BF066 SOl-I73 10 SO 350 7.5 3 2000 11.5 2000 TypaNo. OuDIne (WI (dB) (vi 
8F067 SOT·23 10 SO 300 7.5 3 2000 8 2000 Class A, Intannodulalion dlstorUon: do, II, < -40 dB 
8F068 SOT-I22 18 300 4500 4 - - 13 800 
BFOl35 SOT-In 18 150 2250 7.5 - - 14 800 BLV10 SOT-I23 1 18 12 
8FQl36 SOT-I22 18 600 9000 4 - - 12.5 800 BLY87A SOT-4812 1 18 12 
BFQ270 SOT·1n 18 270 5400 6 - - - - BLY87C SOl-12O 1 18 12 
BFR53 SOT·23 10 SO 250 2 5 500 10.5 800 BLV20 SOT·123 1.3 20 28 
BFR64 SOW 25 200 3500 1.2 6 200 - - BLY91A SOl-48l2 1.3 20 26 
BFR65 SOT-48 25 400 5000 1.2 - - - - BLY91C 80T-120 1.3 20 26 
BFR90A SOT-37 15 25 180 5 2.4 800 15 800 BLVll SOT·123 2 18 12 
BFR91A SOl-37 12 35 300 6 2.3 800 14 800 BLY88A SOl-48l2 2 18 12 
BFR92A SOT·23 15 25 200 5 2.4 800 15 800 BLY8BC SOl-120 2 18 12 
BFR93A SOT-23 12 35 250 5 2.3 800 14 800 BLV21 SOT-123 2.5 20 26 
BFR94 SOT-48 25 ISO 3500 3.5 5 500 13.5 500 BLY92A SOT-4812 2.5 20 26 
BfR95 1'0-39 25 ISO 1500 3.5 9 200 13.5 500 BLW87 SOT-123 6 18 12 
8FR96S SOl-37 15 100 700 5 4 BOO 11.5 800 8LYB9A SOT-56 6 18 12 
BFR106 SOT·23 15 100 350 4 3.6 800 11.5 800 BLY89C SOl-12O 6 18 12 

BLX13 SOl-56 8 18 26 BFRI34 SOT-37 18 ISO 7.5 - - 14 BOO BLX13C 80T·120 8 20 26 BFS17 SOT-23 15 25 250 1.3 4.5 500 - - BLW83 SOT-I23 10 20 26 BFS17A SOl-23 15 25 300 2.8 2.5 800 13.5 800 BLX39 SOT-120 15 20 26 BFT24 SOl-37 5 2.5 30 2.3 3.8 500 17 500 BLW50F SOT-I23 16 19.5 45 
BFT25 SOT·23 5 6.5 50 2.3 3.8 500 18 500 BLW86 SOT-123 17 22 26 
BFT24A SOT-23 5 6.5 50 5 1.8 800 - - BLW78 SOT-121 35 19.5 26 
BFWI6A 1'0-39 25 ISO 1500 1.2 <6 200 - - BLW96 SOT-121 SO 19 40 
BFW17A 1'0-39 25 SO 1500 1.1 - - - - Class AB, Intermodulatlon distortion: do, II, < -30 dB BFW30 1'0-72 10 SO 250 1.6 <5 500 7.5 800 
BFW92 SOT-37 15 25 190 1.6 4 500 - - BLV11 SOT-I23 10 18 13.5 BFW92A SOT-37 15 25 200 2.B 2.5 800 13 800 BLY88A SOT-48/2 10 18 13.5 BFW93 SOT-37 10 50 190 1.7 <5 500 10.5 800 BLY88C 5OT-12O 10 18 13.5 BFY90 1'O-n 15 25 200 1.4 2.5 200 - - BLV21 SOT-I23 10 20 28 MPSH10 1'0-92 25 - 350 >0.65 - - - - BLY92A SOT-4812 10 20 28 
MPSH81 1'0-92 20 - 350 >0.6 - - - - BLY92C SOl-12O 10 20 28 
PMBTH10 SOT-23 25 - 300 >0.65 - - - - BLW87 SOT-I23 15 18 13.5 
PMBTH81 SOT-23 20 - 300 >0.6 - - - - BLY89A , SOT·56 15 18 13.5 

GENERAl, PNP BLY89C SOl-120 15 18 13.5 
BLW83 SOl-I23 25 20 28 

BFG23 SOT-l03 12 35 180 5 3.7 800 14.5 800 BLX13 SOT·56 25 18 28 
BFG31 SOl-223 15 100 1000 5 - - 12 800 BLXl3C 80l-120 25 20 28 
BFG32 50T-l03 15 75 700 4.5 4.3 800 13.5 800 BLW85 SOl-l23 30 19.5 12.5 
BFG51 SOl-l03 15 25 180 5 3.4 800 16.5 800 BLW80 SOT·56 30 19.5 12.5 

BLW60C 80l-120 30 19.5 12.5 BFG54 SOl-l03 18 lSO 1000 4 - - - - BLX39 50l-12O 37.5 19 28 BFG55 SOl-223 18 lSO 1000 4 - - 11 800 BLW86 SOT·l23 42.5 19 28 BFQ23 SOl-37 12 35 180 5 2.4 500 16.5 500 BLX14 SOl-55 50 13 28 BF023C SOl-l73 12 SO 350 5 3.7 800 15 800 BLWSOF SOT·l23 65 18 50 
BF024 1'O-n 12 35 lSO 5 2.4 500 15 500 BLW99 SOT·121 80 12.5 12.5 
BFQ32 50T-37 15 75 500 4.2 3.8· 500 14 500 BLW76 SOT·121 80 13 28 
BF032C SOl-l73 15 100 500 4.5 4.3 800 13 800 BLW78 SOT·121 100 19 28 
BFQ32M 1'O-n 15 75 250 4.5 2.3 500 11 500 BLW77 SOT·121 130 12 28 
BF032S SOT-37 15 100 700 4.5 4.3 800 10 600 BLX15 SOT-55 150 14 SO 
BFOSl SOT-37 15 25 180 5 2.4 800 18 500 BLW95 5OT·121 160 14 SO 
BF051C SOT·l73 15 30 250 5 2.5 800 16.5 800 BLW97 SOl-121 175 11.5 28 
BF052 1'O-n 15 25 lSO 5 2.7 500 17 500 BLW96 SOl-121 200 13.5 SO 
BF054 SOT·I22 18 150 2250 4 - - 16.5 500 

BIOPOLAR RF TRANSMITTING TRANSISTORS BFQ54T SOl-37 18 150 1000 4 - - 18 300 
BFOl49 SOl-B9 15 75 500 5 3.75 500 12 500 VHF 25-175MHz BFT92 SOT·23 15 25 200 5 2.7 500 18 500 
BFT93 SOT·23 12 35 200 5 2.4 500 16.5 500 Load Power Pep Power Gain 

CRt DRIVER TRANSISTORS 
Package @1~Hz (~ SUpply VoII8g8 

Type No. Outline @1 Hz {VI 

RaUAIII Ci1aracIarisIlc Class B, 7.!>-!I.6V SUpply Voltage (Portable MobIle) 
·v ... ·V ... Ie h .. Ceo TJ 

" 2N4427 1'0-39 0.7 8 7.5 max max max mill max min 
Type. No. PIIg. {VI {VI (mA) (pF) ("C) (MHz) BF042 1'0-39 1.5 8.4 7.5 

CRT DRIVERS, NPN 
BF043 1'0-39 3 9.4 7.5 
BLW29 SOT·12O 9 7.4 7.5 

BF0161 1'0-92 20 10 500 25 4 175 1000 Claa B, 12.5-13.5V Supply VoHage (Car MobIle) 
BFOl62 1'0-126 20 10 500 25 4.2 175 1000 
BFOl63 1'0-39 20 10 500 25 4.5 200 1000 2N4427 1'0-39 1 10 12.5 
BF0231 1'0-92 100 65 300 20 1.7 175 1000 BFQ42 1'0-39 2 11 13.5 
BFQ231A 1'0-92 115 95 300 20 2 175 800 BLW79 5OT-122 2 13.5 12.5 
BF0232 1'0-126 100 65 300 20 2 175 1000 BF043 1'0-39 4 12 13.5 
BF0232A 1'0-126 115 95 300 20 2 175 800 BFS22A 1'0-39 4 8 13.5 
BFQ233 1'0-39 100 65 300 20 2 200 1000 BLWBO SOl-l22 4 25 12.5 

PROVIDENCE PIKE, SLATERSVILLE, RI 02876, 401n62-3800, FAX 401n67-4497 
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4800 DISCRETE SEMICONDUCTORS 4800 

Philips Components 
PHILIPS RF/MICROWAVE SEMICONDUCTORS 

Discrete Products Division RF MICROWAVE DEVICES 
A North American Philips Company 

load Power Pep Power Gain Supply BIPOLAR RF TRANSMITTING TRANSISTORS Output Power Output Power Supply 
Package (W) (dB) Voltage SHF 900 MHz Paekage @di .. Power Gain Voltage 

Type No. OuUine @ 175MHz @ 175MHz (V) Type No. Outline SYNC (W) (dB) P .. ldB (W) (dB) (V) 

Class B, 12.5·13.5V Supply Voltage (car Mobile) (Con!.) Load Power Power Gain Supply CLASS AB, BANDS IV and V (470·860 MHz) 
BlVl0 89T·123 8 9 13.5 

Paekage 
@9bWMHZ 

(dB) Voltage 
BlV59 SOT·171 30 7 25 Type No. Outline @90OMHz (V) - -

BlY87A 501-4812 B 9 13.5 BlV57 SOT·161 38 6.5 25 
BlY87C SOT·120 8 12 13.5 Class B, 7.5·9.6 SUpply (portable mobile) 
BlW81 SOT-122 10 13.5 12.5 BRF90A SOT·37 0.075 7.5 7.5 RF POWER MOS TRANSISTORS 
BlVll SOT·123 15 8 13.5 BFG90A SOT-l 03 0.075 9.5 7.5 BLW29 SOT·120 15 10 13.5 BFR91A 501-37 0.16 7 7.5 Package Load Power V .. SouICe Gain 
BlY8BA SOT-48/2 15 8.0 13.5 BFG91A SOT-l 03 0.16 9 7.5 Type No. Outline (W) (V) (dB) 
BLY88C SOT-120 15 8 13.5 BLU98 SOT·l03 0.4 6.B 7.5 HF SSB CLASS AB (I = 28 MHz, d3Jd5 < - 30 dB) BlW87 SOT·123 25 6 13.5 BlV90 SOT-l72 0.75 5.3 7.5 BlY89A SOT-56 25 6 13.5 BLT80 SOT-223 0.8 6 7.5 mm SOT·123 30 28 20 typ 
BlY89C SOT·120 25 6 13.5 BlV901Sl SOT·1720 1 7 9.6 SOT·121 30 50 23 
BlW31 SOT-120 28 9 13.5 BlV91/Sl SOT·1720 1.5 7 9.6 BlF246 SOT·121 80 28 20typ 
BlV30/12 SOT·119 30 8.2 13.5 BlV91 SOT-172 1.5 4.3 7.5 BlF147 SOT·121 150 28 17 
BlW30 SOT-120 30 10 12.5 BlV92 SOT·171 3 5.8 7.5 BlFl77 SOT-121 150 50 20 
BlV12 SOT·l23 30 9 12.5 BLT90/Sl SOT·l72 0.75 7 7.5 BLW60 SOT·56 45 5 12.5 BLT91/SL SOT·172 1.5 7.5 7.5 HF SSB CLASS A (1=1.5-30 MHz, d3Jd5< -40 dB) 
BlW60C SOT·120 45 5 12.5 BlT92/Sl 80T·1220 3 7 7.5 BlF242 SOT·123 2 28 23 typ BlW85 SOT-123 45 4.5 12.5 BlT93/8l 80T-1220 6 5.5 7.5 BlF244 SOT·123 4 28 23 typ BlV45/12 SOT-119 45 6.5 12.5 BlFl45 SOT-123 8 28 24 BlV75/12 80T·119 75 6.5 12.5 Class B, 12.5V (car mobiie) BlF175 SOT·123 8 50 24 
Class B, 28V Base Stations BLU98 8OT·103 0.5 8.5 12.5 BlF246 SOT-121 20 28 23 typ 

2N3866 10-39 1 
BLUB6 80T·223 1 7 12.5 RF POWER MOS TRANSISTORS 10 28 BlV90 SOT-172 1 7.5 12.5 

2N3553 TO·39 2.5 10 28 BLV90/8l 8OT·1720 1 7.5 12.5 Package Load Power V .. 1 Source Gain BFS23A 10-39 4 10 28 BlV91 SOT·172 2 6.5 12.5 
BlV20 SOT-123 8 12 28 BlV91/Sl SOT·1720 2 6.5 12.5 Type No. Outline (W) (V) (MHz) (dB) 
BlY91A SOT-48/2 8 12 28 BLU99 SOT·122 4 7 12.5 VHF BASE STATIONS (1=25-175 MHz, Class B Operation) 
BlY91C SOT·120 8 12 28 BlU99/Sl SOT·1220 4 7 12.5 
BlV21 SOT-123 15 10 28 BlV92 SOT·171 4 7.5 12.5 BlF241 SOT·5/11 3 28 175 14 typ 
BlY92A SOT-48/2 15 10 28 BlV93 SOT·171 8 6.5 12.5 BlF242 SOT·123 5 28 175 13 
BlY92C SOT·120 15 10 28 BlV94 SOT·171 15 6 12.5 BlF244 SOT·123 15 2B 175 13 
BlWB4 SOT·123 25 9 28 BlV95 SOT·171 22 5.5 12.5 BlF245 SOT-123 30 28 175 13 
BlY93A SOT·56 25 9 28 BlF245B SOT·279 30 28 175 14 
BlY93C SOT-120 25 9 28 Class B, 24V (base stations) BlF175 SOT-121 30 50 lOB lWP 
BLW86 SOT·123 45 7.5 28 BlF246B SOT-161 60 28 175 
BlX39 8OT·120 45 7.5 28 BlV99 SOT·172 2 9 24 BlF246 SOT·121 80 28 108 16 
BlY94 SOT-55 50 7 28 BlVl00 SOT·171 8 8 24 BlF147 SOT·121 150 28 108 13 typ 
BlV80128 SOT·121 80 6.5 28 BLV98 SOT·171 14 8.5 24 BlFl77 SOT·121 150 50 108 20 typ 
BlW7811 SOT·121 100 6 28 BlV98CE SOT·171 15 7.5 24 BlF277 SOT·119 150 50 108 20 typ 
BlW77~ SOT·121 130 7.5 2B BlV97 SOT·171 30 7 24 BlF248 SOT·262 300 28 175 15 typ 

BlV97CE SOT-171 35 7 24 BlF27B SOT·262 300 50 108 20 
1) load power and power gain measured at 150 MHz. BlVl01A SOT·273 50 8.5 26 
2) load power and power gain measured at 87.5 MHz. BlVl01B SOT-273 50 8.1 26 VHF MOBILE TRANSMITTERS (1=25-175 MHz, Class B Operation) 

BlVl02 SOT-262 100 7 26 BlF221 TO·39/3 2 12.5 175 10 
BIPOLAR RF TRANSMITTING TRANSISTORS 

BIPOLAR RF TRANSMITTING TRANSISTORS 
BLF241 SOT·5/11 2 12.5 175 10 

VHFJUHF 100-400MHz (Air Communication) BlF244 SOT·123 6 12.5 175 15 typ 

FM BROADCAST 87-108MHz BlF245 SOT·l23 12 12.5 175 12 typ 
Load Power Power Gain Supply BlF225 SOT·123 30 12.5 175 8.5 

Package 
@4;'Hz (d:J., Vonage Load Power Power Gain Supply 

UHF BASE STATIONS (1=108-500 MHz, Class B Operation) Type No. Outline @47 Hz (V) Package 
@l1:MHz 

(dB~ Voltage 

BLU50 SOT-161 30 Type No. Outline @1D8 Hz (V) BlF521 SOT·1720 2 12.5 500 10 10 28 
BLU51 SOT·161 45 9 28 Class B BlF522 SOT-171 5 12.5 500 10 
BLU52 SOT·161 60 9 28 BlF543 SOT·171 10 28 500 12 
BLU53 SOT·161 100 7 28 2N3866 TO·39 1.8 10 28 BlF544 SOT·171 20 28 500 11 

BlW90 SOT-122 4 20 28 BLF544B SOT·268 20 28 500 11 

BIPOLAR RF TRANSMITTING TRANSISTORS 
BlV21 80T-123 15 10 28 BLF545 SOT-268 40 28 500 11 
BlW86'1 80T·123 45 7.5 28 BlF546 SOT·268 80 28 500 11 

UHF 400-512MHz BLX39 501-120 45 7.5 28 BLF548 SOT·262 150 28 500 9 
BlV80/28 SOT·121 80 10 28 

Load Power Power Gain Supply BLW76 SOT·121 80 8 28 UHF BASE STATIONS (1-225-400 MHZ, Ciass B Operation) 
Package (W) (dB) Voltage BLW78 SOT·121 100 8 28 BlF242 SOT·123 5 28 400 13 typ 

Type No. Outline @4ODMHz @40DMHz (V) BLV25 SOT·119 175 10 28 BlF244 SOT·123 15 28 400 11 typ 
Class B 7.5V Suppty Voltage (Portable Mobiie) 

BlV37 SOT·179 250 10.5 28 BlF245 SOT·123 30 28 400 10typ 

BLT50 SOT-223 1.2 10.5 7.5 
1) load power and power gain measured at 175 MHz 

UHF BASE STATIONS (1=860·960 MHz, Class B Operation) 

BIPOLAR RF TRANSMITTING TRANSISTORS BlF543 SOT·171 10 28 960 8 typ 
Class B, 12.5V Supply (car Mobile) TV TRANSPOSERSITRANSMITTERS BlF544 80T·171 20 28 960 7typ 
2N4427 TO·39 0.4 10 12.5 RF POWER MOS TRANSISTURS BLU56 SOT·223 1 12 12.5 Output Power Output Power Supply 
BlX65 TO·39 2 6 12.5 Package @d" Power Gain Voltage 

Output BlX65E TO·39 2 9 12.5 Type No. Outline SYNC (W) (dB) P .. ldB (W) (dB) (V) 
BlX65ES TO·39/3 2 6 12.5 Power Power 
BlW79 SOT-122 2 9 12.5 CLASS A, BANDS I (41-68 MHz) and III (174·230 MHz) Package Sync VD• 1 Gain d" 10 
BLX67 SOT·48/3 2.5 8.5 12.5 BlV30 SOT·122 1.5 -60 - 18 25 Type No. Outline (W) (V) (MHz) (dB) (dB) (mA) 
BLU11/Sl SOT·1220 2.5 10 12.5 BlV31 SOT·122 5 -58 - 15 25 TV TRANSPOSERS (band 3, 1=174·230 MHz, Class A Operation) 
BlW80 SOT·122 4 8 12.5 BlV32F SOT·160 10 -55 - 16 25 
BlU99 SOT·122 5 10.5 12.5 BlV33F SOT·119 16 -55 - 13.5 25 BlF346 SOT·119 27 28 225 13 -52 3000 
BlU97 SOT-122 7 9 12.5 BlV33 SOT·147 19 -55 9 25 BlF348 SOT·262 67 28 225 11 -522x4600 
BLX68 SOT·4813 7 5 12.5 TV TRANSMmERS (band 3, 1=174-230 MHz, Class AB Operation) BlW81 SOT-l22 10 6 12.5 ' CLASS A8, BANDS I (41-68 MHz) and III (174·230 MHz) 
BLU15/12 SOT·122 15 7.8 12.5 BlF368 SOT·262 300 32 225 12 2x250 
BLU20112 SOT-119 20 6.5 12.5 BlV30 SOT·122 - - 10 15 28 BlF378 80T·262 250 50 225 14 - 2x500 
BlX69A SOT·4812 20 4 12.5 BLV31 80T·122 - - 20 12 28 
BLU30112 SOT-119 30 5.7 12.5 BlV32F SOT·160 - - 30 13 28 RF POWER AMPLIFIER MODULES 
BlU45112 SOT·119 45 4.8 12.5 BlV33F SOT·119 - - 85 10.5 28 
BlU60!12 SOT·119 60 4.4 12.5 BlV33 SOT·147 - - 90 6.5 28 Frequency Output Power Supply 

BlV36 SOT·161 - - 115 11 2B Package Band Power Gain Voltage 

Class 8, 28V (Base Stations) BlV3B SOT·179 225 9.0 35 Type No. Outline (MHz) (W) (dB) (V) 

2N3B66 10-39 1 10 28 CLASS A, BANDS IV and V (470·860 MHz) VHF (portable) 

BLX91A SOT-4813 1 11 28 BFR96S SOT·37 0.12 -60 - 10 25 BGY112A - 68-88 7 38.5 7.2 
BlW89 SOT·122 2 12 28 BFQ34 SOT-122 0.3 -60 - 11 25 BGY112B - 132·156 7 38.5 7.2 
BlX92A SOT·48/3 2.5 11 28 BlW32 SOT·122 0.5 -60 - 11 25 BGVl12C - 146·174 7 38.5 7.2 
BlW90 SOT·122 4 11 28 BlX96 SOT-48 0.5 -60 - 6 25 BGY1120 - 174-210 7 38.5 7.2 
BlX93A SOT-48I3 7 B.5 28 BFQ68 SOT·122 0.7 -60 - 10 25 VHF (car mobile) BlW91 SOT·l22 10 9 28 BlW33 SOT-122 1 -60 - 10 25 
BlX94A 80T·4812 25 6 28 BlX97 SOT·48 1 -60 - 5.5 25 BGY43 SOT·132B 14B·174 13 19.4 12.5 
BLX94C SOT-122 25 6.5 28 BlW34 SOT-122 1.8 -60 - 9 25 BGV32 SOT-132B 6B·88 18 22.6 12.5 
BlU30128 SOT·119 30 8 28 BlW98 SOT·122 3.5 -60 - 6.5 25 BGY33 SOT·132B 80·108 18 22.6 12.5 
BlX95 SOT·56 40 4.5 28 BlX98 SOT·48/2 3.5 -60 - 5 25 BGV35 SOT·132B 132·156 18 20.8 12.5 
BlU6012B SOT-119 60 7 28 BlV57 SOT·161 6 -60 - 8 25 BGY36 SOT-132B 148-174 18 20.8 12.5 

PROVIDENCE PIKE, SLATERSVILLE, RI 02876, 4011762-3800, FAX 401/767-4497. 
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4800 DISCRETE SEMICONDUCTORS 4 800 

Philips Components PHILIPS RF/MICROWAVE SEMICONDUCTORS 

Discrete Products Division RF MICROWAVE DEVICES 
A North American Philips Company 

Frequency Outpul Power Supply Package I Vee ~ @ Duty Cycle Pl G, ~e Package I V" Ie Pl1 GPOt2I 
Package Band Power Gain Voltage Type No. OuUlne (GHz) (V) lIS) ('10) (\Y)(d )('/1) Type No. OUIline (GHz) (V) (mA) (\y) (dB) 

Type No. OuUlnl (MHz) (\y) (dB) (V) 
RADAR PULSED, SoSAND (Cant.) CLASS A, HIGH POWER (Wldeband) (ConI.) 

VHF (car mobile) (ConI.) 
RZ3135B28W FO-57D 3.1-3.5 40 100 10 27 5.530 LV2327E40R FO-83 2.3-2.7 16 1 4 7 

BGYI45C SOT-183 174-200 27 19.5 12.5 RZ2731B48W F0-57D 2.7-3.1 40 100 10 45 6 32 LV2931E50S FO-83 2.9-3.1 18 1 4.5 6 BGYI45B SOT-183 146-174 28 19.7 12.5 RZ3135B42W F0-57D 3.1-3.5 40 100 10 ·40 5.530 (1) Load power for 1 dB compressed power gain. BGYI45A SOT-183 68-88 29 22.0 12.5 RZ2731B6OW F0-57D 2.7-3.1 40100 .10 60 6 35 
RZ3135B5OW FO-57D 3.1-3.5 40 100 10 50 5.230 (2) Low-level power gain associaled with PL,. 

UHF (portable) RV3135B5X FO-83 3.1-3.5 24 100 10 4 4.330 CW POWER TRANSISTORS BGY46A SOT-181 400-440 1.4 15.0 9.6 RX2731B9OW FO-125A 2.7-3.1 40 100 10 90 6 35 
BGY46B SOT-181 430-470 1.4 15.0 9.6 RX3034B7OW FO-125A 3.0-3.4 40 100 10 70 5.4 30 Package f V" Pl G BGY47A SOT-181 400-470 2 16.0 7.5 (dl) 

~. 

BGY47A SOT-181 400-470 3.2 18.0 9.6 AVIONICS PULSED I Type No. Oulline (GHz) (V) (W) (Vo) 

BGYI13A - 400-440 7 38.5 7.5 MRB11175Y F0-67 1.09 50 10 1 1757.535 CLASS C, MEDIUM POWER 
BGY113B - 430-470 7 38.5 7.5 MRB11350V FO-67 1.09 50 10 1 350 7 30 PTB23001X F0-41B 2 24 1 7 45· BGY113C - 460-512 7 3B.5 7.5 MSBI1900Y FO-96 1.09 50 10 1 800 7 30 PTB23003X F0-41B 2 24 3 8.75 45 
UHF (car mobile) RZBI2050Y F0-57C 1.09 50 100 10 35 7 30 PTB23005X F0-41B 2 24 5 9.2 50 RZBI2100Y F0-57C 1.09 . 50 100 10 80 7 30 PT832001X FO-41B 3 24 1.3 8 35 
BGY49A 5OT-132D 400-440 20 21.2 12.5 RZBI2250Y F0-57C 1.09 50 100 10 200 7 30 PTB32003X FO-41B 3 24 2.5 8' 35 
BGY49B SOT-132D 440-470 20 21.2 12.5 RXB12350Y FO-91 1.09 50 100 10 300 7 30 PTB32005X FO-41B 3 24 4.5 8 35 MZ0912B5OV FO-91 0.96-1.215 50 10 10 50 7 42 PTB42001X FO-41B 4.2 24 0.8 5 28 SHF (portable) MZ0912Bl00Y FO-91 0.96-1.21550 10 10 100 7 42 PTB42002X FO-41B 4.2 24 1.6 5 28 
BGYI10A SOT-246 824-849 1.2 30.8 6.0 

MX0912B250Y FO-91 0.96-1.21550 10 10 235 7 42 PTB842003X FO-41B 4.2 24 2.5 5 28 
BGYl10B SOT-246 8n-905 1.2 30.8 6.0 

MX0912B35OV FO-91 0.96-1.21550 10 10 325 7 40 PVB42004X F0-83 1 24 13 11 60 
BGYI10D SOT-246 824-849 1.7 32.3 7.2 'May also be used for 2.6-3.1 GHz. 2 24 10 10 48 
BGYI10E SOT-246 8n-905 1.7 32.3 7.2 3 24 7.5 8.8 30 
BGY110F SOT-246 690-915 1.7 32.3 7.2 MICROWAVE, TRANSISTORS, 4 24 4 6 25 
BGY95A SOT-200 824-849 2.2 20.4 7.5 CONTINUOUS POWER CLASS C; HIGH POWER BGY95B SOT-200 890-915 2.2 20.4 7.5 
BGY96A SOT-200 824-849 2.5 21.0 9.6 LINEAR POWER TRANSISTORS PZ1418B15U FO-57C 1.4-1.8 28 12.5 7 38 
BGY96B SOT-200 890-915 2.5 21.0 9.6 

Packagl I ~ Ie Pl1 GPOt2I 
PZ1418B30U FO-57C 1.4-1.8 28 27 7.3 38 
PZBI6035U F0-57C 1.6 28 35 8 45 

SHF (car mobile) Type No. Outline (GHz) (mAl (W) (dB) PXBI6050U FO-91 1.6 28 45 8.5 45 
BGY91A SOT-223 806-890 6 23.0 12.5 CLASS A, MEDIUM POWER 

PZ1721B12U FO-57C 1.7-2.1 28 12 6.8 35 
BGY91B SOT-223 890-950 6 23.0 12.5 PZ1721B25U FO-57C 1.7-2.1 28 25 7 35 
BGY92C SOT-223 890-915 10 20.0 12.5 LEE1015T SOT-122 1 20 200 1.5 typ 14 typ PZ2025Bl0U F0-57C 2.0-2.4 28 9 5.6 35 

LEE1015T F0-41B 1 20 200 1.5~P 14 typ PZ2024B20U F0-57C 2.0-2.4 28 20 6 35 
• consult data sheel LBE2003S FO-45 2.0 18 30 .2 - PZ2327B15U F0-57C 2.3-2.7 28 15 7 40 

MICROWAVE TRANSISTORS, PULSED POWER 
LCE2003S FO-46 2.0 18 30 .200 -

OSCILLATOR POWER TRANSISTORS LBE2009S FO-45 2.0 18 110 .700 9.8 
Duty LCE2009S FO-46 2.0 18 110 .700 9.8 Package I V" Ie Pl 

PaCkage LUE2003S FO-I63 2.0 18 30 .200 11 I ~ I~ @ Cycll Pl G, (49. LUE2009S FO-I63 2.0 18 110 .700 9.8 Typl No_ Outline (GHz) (V) (mA) (mW) 
Type No. Oulline (GHz) lIS) (Vo) (W) (d) ) LTE21009R FO-41B 2.1 16 150 

'tty! 
8.5 PPCSOOI1 FO-l02 5 20 " 200 450 

RADAR PULSED, L-SAND LTE21015R FO-41B 2.1 16 250 8.1 PQC50011 F0-85 5 20 • 200 450 
LTE21025R FO-41B 2.1 16 400 2.0 8.8 

RZ1214B35Y FO-57C 1.2-1.4 50 150 5 35 7 30 LWE2015R FO-93 2.3 16 250 1.2 8.1 MICROWAVE TRANSISTOR CHIPS· 1.2-1.4 50 300 10 40 7 35 LWE2025R F0-93 2.3 16 400 2.0 7.8 
RZ1214B65Y FO-57C 1.2-1.4 50 150 5 70 7 35 LAE4OO1R SOT-l00 4.0 15 25 .085 9.5 Dimensions I V" Ie Pl1 Gpo 

1.2-1.4 50 300 10 80 7 30 LAE4002S SOT-l00 4.0 18 30 .126 8 Type No • (mm) (GHz) (V) (mA) (mW) (dS) 
RX1214B130Y FO-91 1.2-1.4 50 150 5 130 7 40 LTE4002S FO-41B 4.0 18 30 . 200~P 8 

OP186 0.37xO.37 4 18 30 250 11 RX1214B170Y FO-91 1.2-1.4 50 150 5 190 6.7 42 LTE4200SS F0-41B 4.2 18 110 .55 7.2 
RX1214B150W F0-91 1.2-1.4 50 1000 10 135 6.5 35 LTE42008R FO-41B 4.2 16 250 .940 7.5 0P213 0.32xO.32 4 15 25 110 9.5 

1.2-1.4 50 150 5 220 8 45 LTE42012R F0-41B 4.2 16 400 1.250 7 OP214 0.37xO.47 4.2 16 125 470 7.5 
RX1214B300Y F0-91 1.2-1.4 50 300 10 300 7.5 35 OP221 0.37xO.37 2 18 110 900 9.8 

1.2-1.4 50 150 5 250 7 35 CLASS A, HIGH POWER (Wideband) OP222 0.65x2.6 2 16 1100 5000 8 
0P238 0.47xO.47 3 18 330 1700 6.5 

RADAR PULSED, SoBAND LZ1418El00R F0-57C 1.4-1.8 16 2 9 10 OP255 0.32xO.32 2 8 5 - 10 
LZE18100R FO-57C 1.8 16 2 10 typ l1typ 

RZ2731BI6W FO-57D 2.7-3.1 40 100 10 15 6 32 LV1721E50R FO-B3 1.7-2.1 16 1.1 5 7 'Packagin?! Anti-static wallie-type carrier. Thickness 180 ~m. 
RZ3135B14W FO-57D 3.1-3.5 40 100 10 13. 5.5 30 LV2024E45R FO-B3 2.0-2.4 16 1.1 4 6 Back Meta lization: Gold (colleclor) Top Metallization: Gold 
RZ2731B32W FO-57D 2.7-3.1 40 100 10 30 6 32 LVE21050R FO-B3 2.1 16 1.1 5.5typ 8 typ (emitter, base). 

CATV AMPLIFIER MODULES CATV AMPLIFIER MODULES (Cont.) 
Frequency Power Gain Slope Cable Frequency Power Gain Slope Cable 

Package Range aI 1=50 MHz Equivalenl Package R~'I&e all-50 MHz Equlvalenl 
Type Oulline MHz dB dS Application Type Outline dB dB Application 

BGD102 5OT-115 40-450 18.5±0.5 0.5 to 2.5 power doubler BGY65 SOT-115 5-200 18.5±0.5 -0.2 to 0.5 reverse amplifier 
BGD102E SOT-115 40-450 18.5±0.5 0.5102.0 power doubler BGY67 SOT-115 5-200 22.0±0.5 -0.2 to 0.5 reverse amplifier 
BGD104 SOT-115 40-450 20.0±0.5 0.5 to 2.5 power doubler BGY67A SOT-115 5-200 24.0±0.5 -0.2 to 0.5 reverse amplifier 
BGD104E SOT-115 40-450 20.0±0.5 0.510 2.0 power doubler BGY80 SOT'115 40-450 12.5±0.5 -0.2 to 1.5 preamplifier 
BGD106 SOT-115 40-450 22±0.5 0102.0 power doubler BGY81 SOT-115 40-450 12.5±0.5 0.2101.5 posl amplifier 
BGD108 SOT-115 40-450 36±0.1 0.510 2.0 power doubler BGY82 SOT-115 40-450 15±0.5 0.2 to 1.5 
BGD502 SOT-115 40-550 18.5±0.5 0.2 to 2.2 power doubler BGY83 SOT-115 40-450 14±0.5 0.2 to 1.5 
BGD504 SOT-115 40-550 20.0±0.5 010 2.0 power doubler BGY84 SOT-115 40-450 17.0±0.5 0.5 to 1.5 preamplifier 
BGD506 SOT-115 40-550 22±0.5 o to 2.0 power doubler BGY84A SOT-115 40-450 18.4±0.4 0.3 to 1.5 preamplifier 
BGD508 SOT-115 40-550 36±0.1 0.5 to 2.5 power doubler BGY84H SOT-115 40-450 15.4±0.9 4.7 to 5.5 preamplifier 
BGD885 SOT-115 40-860 17.3±1 0.2 to 1.6 power doubler BGY85 SOT-115 40-450 17.0±0.5 0.5101.5 posl amplifier 
BGE85A SOT-115 40-450 18.4±1.0 0.3 to 1.5 post amplifier BGY65A SOT-115 40-450 18.4±0.4 0.3101.5 post amplifier 
BGE8B SOT-115 40-450 34.5±1.5 0.5 to 2.5 post amplifier BGY65H SOT-115 40-450 15.4±0.9 4.7 to 5.5 post amplifier 
BGE8B5 SOT-115 40-860 17.0±0.5 0.210 1.2 BGY86 SOT-115 40-450 22.0±0.5 0.2 to 1.5 preamplifier 
BGE887 SOT-115 470-860 23.0±1 -0.5 to 0.5 BGY87 SOT-115 40-450 22.0±0.5 0.2 to 1.5 post amplifier 
BGX8B5 SOT-115 40-860 17.0±0.5 0.2 to 1.2 40-860 MHz BGY87B SOT-115 40-450 27±0.8 0.5 to 2.5 amplifier 

BGY8B SOT-115 40-450 34.5±1.0 0.5102.5 line eXlender BGY50 SOT-115 40-300 12.5±0.4 0.2 to 0.8 preamplifier 
BGY89 50l'115 40-450 3S±O.1 o to 2.5 line extender BGY51 SOT-115 40-300 12:5±0.4 0.2100.8 post amplifier 
BGY580 SOT-115 40-550 12.5±0.5 0.5 to 2.0 preamplifier BGY52 SOT-115 40-300 16.4±0.4 010 1.0 preamplifier 
BGY581 SOT-115 40-550 12.5±0.5 0.5 to 2.0 post amplifier BGY53 SOT-115 40-300 16.4±0.4 Oto 1.0 post amplifier 
BGY582 SOT-115 40-550 14±0.5 0.2 to 1.5 BGY54 SOT-115 40-300 17.0±0.4 Ulo 1.0 preamplifier 

BGY55 SOT-115 40-300 17.0±0.4 Oto 1.0 posl amplifier BGY583 SOT-115 40-550 14±0.5 0.2101.5 

BGY56 SOT-115 40-300 22.0±0.6 Oto 1.0 preamplifier BGY584 SOT-115 40-550 17.2±0.5 0.5 to 2.0 preamplifier 

BGY57 SOT-115 .40-300 22.0±0.6 o to 1.0 post amplifier BGY584A SOT-115 40-550 18.2±0.5 0.5 to 2.0 preamplifier 

BGY58 SOT-115 40-300 33.0±1.0 0.5101.5 line extender BGY585 SOT-115 40-550 17.2±0.5 0.5102.0 post amplifier 

BGY58A. SOT-115 40-300 34.0±1.0 0.5 to 1.5 line eXlender BGY585A SOT-115 40-550 18.2±0.5 0.5102.0 post amplifier 

BGY59 SOT-115 40-300 38.5±1.0 o to 1.5 line extender BGY586 SOT-115 40-550 22.0±0.5 0.5102.0 preamplifier 

BGY60 SOT-115 40-300 33.5±1.0 0.510 1.5 interstage amgli- BGY587 SOT-115 40-550 22.0±0.5 0.5102.0 post amplifier 
fier(2xI7d) BGY587B SOT-115 40-550 27±0.8 0.5 to 2.5 

BGY61 SOT-115 .5-200 13.0±O.5 -0.2 to 0.5 reverse amplifier BGY588 SOT-115 40-550 34.5±1.0 0.5 to 2.5 posl amplifier 

PROVIDENCE PIKE, SLATERSVILLE, RI 02876,401/762·3800, FAX 4011767·4497. 
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4800 DISCRETE SEMICONDUCTORS 

Powerex Technology Has Produced the 
Best Selection of Rugged and Design-Adaptable 

Power Modules Available Today. 
Like our isolated INTELLIMODT~ which features 
combined components to allow easy integration, 
and to reduce circuit design costs, allowing you 
to get your product to market in half the time. 
INTELLIMODTM offers fail-safe protection against 
excess currents, temperatures, undervoltage 
lock, and short circuits. Rated 10-20A/600V. 

Then there's our family of IGBT isolated modules. 
Powerex IGBTs outperform the competition by 
10-15% in even the harshest environments. Fea
tures like square switching, large safe-operating 
area, reduced steady-state switching, and 
increased short circuit withstand time, make 
Powerex IGBT's the natural choice for applica
tions that call for maximum durability. Designed 
for 15-20 Khz operation with ratings to 15-600A/ 
600-1400V. 

To choose from lead, stud, disc or modular 
packages in product lines listed below, or for 
additional product information and technical 
support, contact Powerex Marketing Department 
or Applications Department. 

• Standard Rectifiers 
1.5-4800A,50-4400V 

• Fast Recovery Rectifiers 
1.5-1500A,50-3500V, 
3-25/-1sec 

• Phase Conlrol Thyristors 
.5-2750A, 25-4500V 

• Inverter Grade SCRs 
63-2360A, 100-3000V, 
10-100/-lsec 

• Trlacs 
8-30A, 200-600V 

• INTELLIMODTM Isolated 
Power Modules 
10-20A, 600V 

• IGBT Isolated 
Power Modules 
15-600A,600-1400V 

• Discrete MOSFET 
2-25A,450-1000V 

• GTO Thyristors 
300-4000A (lTGa) , 
200-6000V 

• Darlington Transistor 
Modules 
5-600A,200-1400V 

• FETMODT"l MOSBlpTM 
Isolated Power Modules 
8-300A, 50-1000V 

• SCRlDiode . 
Isolated Power Modules 
20-300A, 50-2400V 

• High Power 
Isolated Modules 
300-800A,600-3000V 

• Assemblies 
.6-8700A, 1-72 kV 

• Isolated Fasl and 
Super Fast Recovery 
Diode Modules 
20-300A, 200-500 Tlsec 

I NTELLI MOD'· 
Design Friendly 

IGBT 
Performance Tough 

• Power Transistors 
1.5-800A,40-1200V Powerex, Inc., HIllis Street, Youngwood, Pennsylvania 15697, (412) 925-7272 

TWX: 510/468-2840, Rapifax: 412/925-4393, 
Literature request, call Toll Free: 1-800-451-1415. 

4800 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2117 



4800 DISCRETE SEMICONDUCTORS 

ECG® 
Universal Replacement Semiconductors 

LINEAR INTEGRATED CiRCUiTS ............. . 
Linear IC and Module Circuits .............................. . 

OPTO,.ELECTRONIC DEVICES ... .............. . 
Discrete LED Indicators .................................... . 
Infrared Emitting Diodes ................................... . 
Phototransistor Detectors ................................. . 
Optoisolators ............................................. . 
Opto Interruptors ......................................... . 
Bar Graph & LED Arrays ................................... . 

INTERFACE INTEGRATED CIRCUITS ....... . 
Display Driver Circuits ..................................... . 

DIGITAL INTEGRATED CiRCUiTS ............ . 
CMOS .................................................... . 
TTL (Including 74C CMOS Series) ........................... . 

DTL ...................................................... . 
HTL ...................................................... . 
RTL ..................................................... .. 
HLL ...................................................... . 

SPECIAL PURPOSE DEVICES .................. . 
Silicon Unijunction Transistors (UJT) ....................... . 
Programmable Unijunctiori Transistor (PUT) ................ . 
Silicon Bilateral Switch (SBS) .............................. . 
Silicon Unilateral Switch (SUS) ............................ . 
Silicon Asymmetrical Switch (SAS ......................... . 
Silicon Controlled Switch (SCS) ............................ . 
Bilateral Trigger Diodes (DIACs) ............................ . 

TRANSIENT SUPPRESSORS 
Metal Oxide Varistors (MOV) ............................... . 
Surge Clamping Diodes .................................... . 
Direct Plug-In Transient Surge Suppressors ................. . 

IC PROTECTORS .................................... . 

THERMAL CUTOFFS ........................ ...... . 

Op amps, wideband amplifiers, single and dual compara
tors, voltage regulators, VCO's, Audio PO's, zero cross
ing switches and timing circuits. Some in choice of 
package styles. Popular types of op amps in surface 
mount also. A to 0 converters used in many meter lines. 

Red, orange, green, yellow and IR, in both narrow and 
wide angle. Photo-transistors to cover the IR and visible 
spectrum. Optoisolators with transistor, Darlington, SCR 
or TRIAC outputs. Both 1 and 2 digit numeric displays. 

Analog and digital IC's for both decoding and driving 
from both CMOS and TTL logic. 

4000, 4500 series and 40000 series. 
74C, 74H, 74HC, 74HCT, 74L, 74LS, 74S and 7400 
series. 

PHILIPS 

Philips ECG Master Guide ... 
4000 ECG types replace over 
260,000 industry numbers 

Protects IC's and all types of electronic equipment from 
overload 

Small appliance (motor driven) thermal protection 
devices 

FOR NEAREST STOCKING DISTRIBUTOR 
SEE MANUFACTURER'S DIRECTORY OR CALL 1-800-526-9354 

Philips ECG 
A North American Philips Company 

4800 
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4800 DISCRETE SEMICONDUCTORS 

ECG® 
Universal Replacement Semiconductors 

Maintenance - Routine Preventative Maintenance 
Repair - Repair of Equipment Failures 
Operations - Plant/ Equipment Renovations 

TRANSISTORS ...................................... . 
Bi-PolarTypes ............................................ . 
Complementary Pairs ..................................... . 
Bi-Polar Selector Guide (Silicon & Germaniuml .............. . 
RF Selector Guide ......................................... . 
Field Effect Transistors (FETI ............................... . 

Power MOSFET Transistors ................................ . 
Darlington Power Transistors .............................. . 

DIODES AND RECTIFIERS ...................... . 
General Purpose .......................................... . 
PIN Diodes ............................................... . 
HV Rectifiers ............................................. . 
Varistors (Temperature Compensating Diod4i!sl .............. . 
Varistors (Voltage Compensating Diodesl ................... . 
Varactors (Variable Capacitance Diodesl .................... . 
Bridge Rectifiers .......................................... . 
HV Rectifiers (Avalanche Silicon I .......................... . 

ZENER DIODES ...................................... . 

INDUSTRIAL RECTIFIERS ....................... . 

SILICON CONTROL RECTIFIERS (SCR) 

79 case styles to fit almost every application 
Both Silicon and Germanium 
Up to 250 watts, up to 1500 volts 

Covering RF Power devices to 870 MHz 
Both single and dual gate devices. Suitable from audio 
through UHF 
Up to 800 volts, 10 to 32A 
Gain up to 9OK, power up to 300W, IC to 50A 

55 case styles for most applications 
Both Silicon and Germanium 
For fast switching 
Voltages to 45,000 volts 
Biasing diodes to achieve stability 

For tuning, AFC 
1 Amp to 100 Amps, up to 1000 volts 
High voltage and high current 

From ¥.. to 50 watts, from 2.4 to 200 volts, axial and 
stud cases 

From 3 to 2200 Amps up to 1600 volts, Schottky and 
U Itra-Fast types 

Phase Control. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.6 to 1880 Amps, voltage to 1200 volts 
Switching. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Frequencies to 16 kHz 

TRIACS.................................... . . ............ 0.8 to 45 amperes, with voltages up to 1000 volts in a 
variety of case styles to accommodate most applications 

MICROPROCESSORS/RAM's. . . . .. . . . .. . . . . . .. Seven popular microprocessors and their peripherals, 
SRAM, DRAM & PROMs in various size configurations 

MECHANICAL ACCESSORIES 
IC Sockets. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Standard low profile, wire wrap and shrink type 
Insulator (Mica/Rubberl (.070 ctrsl 
Transistor Sockets 
Heat Sinks/Clamps 
Transistor Mounting Kits 

FOR NEAREST STOCKING DISTRIBUTOR 
SEE MANUFACTURER'S DIRECTORY OR CALL 1-800-526-9354 

Philips ECG 
A North American Philips Company 

4800 
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4800 DISCRETE SEMICONDUCTORS 4800 

Innovative Transistor Packages 
In the past decade, ROHM has pioneered the development of 

several surface mount and through-hole transistor packages. 
Innovations include the development of the digital transistor, a 

space-saving device that includes two resistors and one transistor in a 
single surface mount package. 

To enhance the possibilities inherent within the industry-standard 
SOT-23 package outline, ROHM has developed the SOT-25 with five 
leads and the SOT-36 with six. This design allows a dual digital 
transistor arrangement, including both resistors and transistors in a 
single package. 

We offer single and dual digital transistors in several device 
configurations and resistance values. Please call for complete 
specifications. 

ROHM's also has developed the SOT-89 and DPAK packages 
incorporating an exclusive lock-in mechanism .for the power tab that 
prevents separation from the base. The locking feature eliminates the 
incursion of moisture, which is otherwise a threat to reliability. 

ROHM pioneered the development of thermally isolated TO-126 
and TO-220 packages. This electrically isolated, thermally conductive 
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Call for 
Complete Specs on 

1000s of Components! 

solution eliminates microwashe.rs and thermal grease, and also allows 
more efficient heat sink mounting of power transistors. 

In addition, we have developed semiconductor package 
innovations which improve automated handling of these devices. Both 
the FTR and ATR packages have flat corners, which accommodate 
automatic insertion without taping. 

Call us for all your discrete semiconductor requirements, 
including surface mount, leaded, digital and dual digital transistors, 
transistor arrays, and dual digital transistor arrays. 

Leaded 
TO·92 

1:8;tO·~1 

T0-126 

11) (2)(3) 

3710.2 

f+"+I 

.... " 
(I)Emlll8'IEmrtIIJ 

121 CoIleetorl1laM 
(3)Ba&eiCclIIacIor 

15055·01 

2.~2 

(I)Em08l 

(2)Co/IecIor 

(3) Base 

.." 

(')12)(3) 

8 

MRT A 

(1) (2) (3) 

T0-22O 

111121131 

1+----+1 
101.t02 

(3)EtTiltar 

2(1002 

0.45001 

(1) Eml\hlrlQNO 

(2)CoIIet;tor·"QUT 
(31Base.1N 

(1)EnIIII8r 

(2)CdIeeIor 

(3)Sa5e 

l~" 

~ D~,lL, 

A·2120 For manufacturers' sales offices, see yellow pages EEM 1991 



4800 DISCRETE SEMICONDUCTORS 4800 

A Reputation for Reliability 
Over the past 20 years, ROHM often has set the industry's 

standards for quality and reliability in discrete semiconductors_ 
Quality is our passion_ We breathe it. We live it. And we 

believe that rigorous, uncompromising product quality results in the 
greatest possible economy for you_ 

ROHM also has earned a reputation as an innovative 
packaging company. We were among the first to put leadless 
diodes into production. Today, our lead less diode product line is 
among the world's most extensive. 

When rectifier users encountered excessive wear on lead
forming equipment, ROHM responded by supplying easier-to-bend 
0.6mm leads on DO-41 products. 

Similarly, to allow mounting of diodes on Smm centers flush 
with PC boards, ROHM provided the solution with preformed axial/ 
radial tape-and-reel 00-34 diodes. 

So in discrete semiconductors, when quality and innovation 
are the questions, ROHM is the answer. 

New SST Package 
If you're now using SC-S9 diodes, you should consider 

ROHM's new super-slim SST package. It has a smaller overall 
size, and allows you to increase board density. 

The SST's dimensions match those of many popular 
European part numbers. It fits the pad layout of existing boards 
using these components. 

(l)Errvtter 

(2) Base .,,,,,-

DAN202KR (SC-S9) 
DAN202CR (SST) 
DAP202KR (SC-S9) 
DAP202CR (SST) 

SST (50T-23) 

Call for information on 1 watt zeners 

DAN212KR (SC-S9) 
DAN212CR (SST) 
DAN217KR(SC-S9) 
DAN217CR (SST) 

SMT (SOT-23/Japanese Se-59) 

~ 0-" 

0.3·.11 

01 
111'- ~ .J 1-0""' ...... ~:m O.1~ I)Attl. .... dImIr'eo 

III_~ 
Switching Diodes (JEDEC Sttmdard) 

Absolute maximum ratings (Ta=2!1'C) 

00-35 LL-34 

lN4148 lN914 RLS4148 
lN4l49 lN9l6 RLS4149 
lN4150 lN3600 RLS4150 
lN4l5l lN3604 RLS4l51 
lN4152 lN3605 RLS4l52 
lN4153 lN3606 RLS4l53 
lN4154 RLS4l54 
lN4446 lN9l4A RLS4446 
lN4447 lN916A RLS4447 
lN4448 lN9l4B RLS4448 
lN4449 lN9l6B RLS4449 
lN4450 RLS4450 
lN4454 lN3064 RLS4454 
lN4606 RLS4606 

00-34 

lN4531 
lN4532 
lN4533 
lN4534 
lN4536 

General Purpose Rectifying Diodes 
1 N4000 Series: Surface mount & leaded available in both glass & plastic packages. 
ISR35-100A ISR139-100 1 N400l A RLR4001 
1 SR35-200A 1 SR 139-200 1 N4002A RLR4002 
ISR35-400A ISR139-400 lN4003A RLR4003 

ISRI39-600 lN4004A RLR4004 

High-Speed Rectifier Diodes 
ISR124-100A ISR124-400A ISR153-200 
ISR124-200A ISR153-l00 

Schottky Barrier Diodes (Rectify) 
RB100A 
RB110C 
RB400D 

RB4l1D 
RB420D 
RB421 0 

RB425D 
RB435C 
RB441Q 

1SRI53-400 

RB451F 
RB471E 

1 N5230\- 1 N5257 (Pd = 500mW; Package:IDO-35) 
lN5230B lN5237B lN5244B 1N5251B 
lN5231B lN5238B lN5245B lN5252B 
lN5232B lN5239B 1N5246B 1N5253B 
lN5233B lN5240B lN5247B lN5254B 
lN5234B lN5241B lN5248B lN5255B 
lN5235B lN5242B lN5249B lN5256B 
1N5236B 1N5243B 1N5250B 1N5257B 

High-Speed Switching Diode Arrays 
DAN202U DAN601 DAP202U DAP401 
DAN202K DAN801 DAP202K DAP601 
DAN201 DAN803 DAP201 DAP801 
DAN209 FMNl DAP209 DAP803 
DAN209S IMN10 DAP209S FMP1 
DAN215 IMN11 DAP215 IMP11 
DAN401 

Rectifying Diode Arrays 
DAN208 DAN213 DAP208 DAP213 

Special Diode Arrays 
DA106U DAN2l2K DA204U DA210S 
DA106K DA112 DA204K DA216 
DA115 DA116 DAN217 DA218S 
DA1l9 DA113 DA203 DAN403 
DA114 DAll8 

Call for Complete Specs on looos of Components! 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2121 



4800 DISCRETE SEMICONDUCTORS 4800 

• TRIACS • SIDACS 

1r~ • SCRs • POWER 
DIACS RECTIFIERS • 1801 HURD DRIVE 

IRVING, TX 75038·4385 U.S. • QUADRAC • SIDACTORS (214)580-1515 • FAX: (214)550-1309 

• AL TERNISTORS 

j I ~ , , <& I I , , , '" MODIFIED SUllFACE lOONY 
TD·2211 AS TIl-21O AS ro·2l8X TIl-2l1X TIl-2l8 TO·211 TO·22IIAB sor .. g 

TIJ.!12 TIl-IOZ AS ISOlATED NON~SOlATEO FASTPAC MON·ISOlATED ISOLITED \sOLITEO NOMSOlATED \SOLITED ro·213 

HT/HS E F L R P W M J K A U 

LOGIC TRIACS LOGIC TRIACS (cont'd) GATED TRIACS (cont'd.) 
trIRMS) PART NUMBER VORM 'IGTlmA) PKG. 

TYPE ITIRMS) PART NUMBER VORM IGTmA PKG. 
TYPE tr(RMS) PART NUMBER VORM IGTlmA) PKG. 

TYPE 
L200U5 200 5 
L400U5 400 5 
L600U5 600 5 

0.8 L200U7 200 10 
L400U7 400 10 U AMPS L600U7 600 10 

L6006L7 600 10 
6.0 L2006L9 200 25 L 

AMPS L4006L9 400 25 
L6006L9 600 25 

L2008L6 200 5 

4.0 Q4004F41 400 25 
Q5004F41 500 2S F AMPS 
Q6004F41 600 25 

Q2006L4 200 25 
Q4006L4 400 25 

L200U9 200 25 
L400U9 400 25 
L600U9 600 25 
L201E3 200 3 
L401E3 400 3 

L4008L6 400 5 
L6008L6 600 5 

8.0 
L20OBL7 200 10 
L4008L7 400 10 L 

AMPS L6008L7 600 10 

Q5006L4 500 25 L 
Q6006L5 600 50 
Q7006L5 700 50 
Q8006L5 800 50 

L601E3 600 3 L2008L9 200 25 Q2006F41 200 25 
L201E5 200 5 L4008L9 400 25 Q4006F41 400 25 
L401E5 400 5 

1.0 L601E5 600 5 E AMP L201E7 200 10 
L401E7 400 10 
L601E7 600 10 

L60OBL9 600 25 

GATED TRIACS 
Q201U3 200 10 

QS006F41 500 25 F 
Q6006FSl 600 50 

6.0 Q2006R4 200 25 AMPS Q4006R4 400 25 
L201E9 200 25 Q401U3 400 10 Q5006R4 SOO 25 
L401E9 400 25 Q501U3 500 10 Q6006RS 600 50 
L601E9 600 25 

L2004L3 200 3 
L4004L3 400 3 
L6004L3 600 3 
L2004L5 200 5 
L4004L5 400 5 
L6004L5 600 5 L 
L2004L7 200 10 
L4004L7 400 10 
L6004L7 600 10 
L2004L9 200 25 
L4004L9 400 25 
L6004L9 600 25 

4.0 L2004F31 200 3 
AMPS L4004F31 400 3 

Q601U3 600 10 U Q201U4 200 25 
Q401U4 400 25 
Q501U4 500 25 
Q601U4 600 25 

1.0 Q201E3 200 10 
AMP Q401E3 400 10 

Q501E3 500 10 
OO01E3 600 10 E Q201E4 200 25 
Q401E4 400 25 
Q501E4 SOO 25 
Q601E4 600 25 

Q2004L3 200 10 

Q7006R5 700 50 
Q8006R5 800 50 R 
SC141B 200 50 
SC141D 400 50 
SC141E 500 SO . 
SC141M 600 50 
SC141N 800 50 

Q2008L4 200 25 
Q4008L4 400 2S 
Q5008L4 500 25 

L Q6008L5 600 50 
Q7008L5 700 50 
Q8008L5 800 50 

L6004F31 600 3 Q4004L3 400 10 Q2008F41 200 25 
L2004F5l 200 5 Q5004L3 500 10 Q4008F41 400 25 
L4004F5l 400 5 Q6004L3 600 10 Q5008F41 500 25 F 
L6004F5l 600 5 F 
L2004F71 200 10 
L4004F71 400 10 
L6004F71 600 10 
L2004F91 200 25 
L4004F91 400 25 
L6004F91 600 25 

Q2004L4 200 25 
L Q4004L4 400 25 

4.0 
Q5004L4 500 25 
Q6004L4 600 25 

AMPS Q7004L4 700 25 
Q8004L4 800 25 

8.0 Q6008FSl 600 50 
AMPS Q2008R4 200 25 

Q4008R4 400 25 
Q5008R4 500 25 
Q6008R5 600 50 
Q7008R5 ' 700 50 

L2006L6 200 5 

6.0 L4006L6 400 5 
L6006L6 600 5 L AMPS L2006L7 200 10 

Q2004F31 200 10 
Q4004F31 400 10 
Q5004F31 SOO 10 F 
Q6004F31 600 10 

Q8008R5 800 50 R 
SC143B 200 50 
SC143D 400 50 
SC143E 500 50 

L4006L7 400 10 Q2004F41 200 25 SC143M 600 50 
IGT In Quadrants I, II, 11/ & IV 

For manufacturers' sales offices, see yellow pages EEM 1991 



4800 DISCRETE SEMICONDUCTORS 4800 ,m 1801 HURD DRIVE TRIACS, SCRs, DIACS, SIDACS, AL TERNISTORS, 
IRVING, TX 75038-4385 U.S. 

~ (214)580-1515oFAX:(214)55Q-1309 POWER RECTIFIER, SIDACTORS, aUADRAC 
THYRISTOR SPECIALIST 

GATED TRIACS (cont'd.) GATED TRIACS (cont'd.) AL TERNISTORS 
ITIRMS) PART NUMBER VDRM IGTlmA) mE trIRMS) PART NUMBER VDRM IGTlmA) mE TYPE PART NUMBER v=.' IGT(,.A) liE 

Q2010L5 200 50 Q202SK6 200 80 Q201SL9 200 125 
Q4010L5 400 50 Q4025K6 400 80 Q401SL9 400 125 
Q5010L5 500 so L 25.0 Q5025K6 500 80 Q501SL9 500 125 L 
Q6010L5 600 50 K Q6015L9 600 125 
Q7010L5 700 50 AMPS Q6025K6 600 80 Q7015L9 700 125 
Q8010L5 BOO 50 Q7025K6 700 80 Q801SL9 800 125 

Q2010F51 200 50 
Q8025K6 800 80 15.0 

Q2015R9 200 125 
Q4010F51 400 50 Q2040P 200 100 AMPS 

Q4015R9 400 125 
QS010F51 500 50 F Q4040P 400 100 QS015R9 500 125 R 

10.0 Q6010F51 600 50 Q5040P 500 100 P Q6015R9 600 125 

AMPS Q2010R5 200 50 Q6040P 600 100 
Q7015R9 700 125 
Q8015R9 800 125 

Q4010R5 400 50 Q7040P 700 100 
Q5010R5 500 50 Q2025L9 200 125 
Q6010R5 600 50 Q204OJ7 200 100 Q4025L9 400 125 
Q7010R5 700 50 Q404OJ7 400 100 Q5025L9 500 125 L 
Q8010R5 800 50 R Q504OJ7 500 100 Q6025L9 600 125 
SC146B 200 50 Q604OJ7 600 100 J Q7025L9 700 125 
SCl46D 400 50 Q704OJ7 700 100 Q802SL9 800 125 
SC146E 500 50 25.0 
SC146M 600 50 40.0 Q8040J7 800 100 AMPS 

Q202SR9 200 125 

SC146N BOO 50 AMPS Q2040K7 200 100 
Q4025R9 400 125 
Q5025R9 500 125 R 

Q2015L5 200 50 Q4040K7 400 100 Q602SR9 600 125 
Q401SL5 400 50 Q5040K7 SOO 100 Q7025R9 700 125 
Q5015L5 500 50 L Q6040K7 600 100 K Q802SR9 800 125 
Q6015L5 600 SO Q7040K7 700 100 Q2040K9 Q7015L5 700 50 200 125 

QB015L5 BOO 100 Q8040K7 800 100 Q4040K9 400 125 

Q2040W7 200 100 
Q5040K9 500 125 K 

15.0 
Q2015R5 200 50 Q6040K9 600 125 
Q4015R5 400 50 Q4040W7 400 100 Q7040K9 700 125 

AMPS Q501SR5 500 50 Q5040W7 SOO 100 Q8040K9 800 125 
Q6015R5 600 50 Q6040W7 600 100 W 
Q7015R5 700 50 R 

Q2040J9 200 125 

Q8015R5 BOO 100 
Q704OW7 700 100 Q4040J9 400 125 

SC151B 200 50 QB040W7 800 100 Q504OJ9 500 125 J 
SC151D 400 50 'IGT in Quadrants I, II & III Q604OJ9 600 125 

SC151E 500 50 Q704OJ9 700 125 

SC151M 600 50 40.0 Q804OJ9 800 125 

Q2025L6 200 80 AMPS Q2040M9 200 125 

Q4025L6 400 80 QUADRAC's Q404OM9 400 125 

Q502SL6 SOO 80 L PKG. 
Q504OM9 500 125 M 

Q6025L6 600 80 
ITIRMSJ PART NIIMBER VORM VOLTS TYPE Q6040M9 600 125 

Q7025L6 700 80 Q2004LT 200 30-45 Q7040M9 700 125 

Q8025L6 800 100 4.0 Q4004LT 400 30-45 Q8040M9 800 125 

Q202SP 200 80 AMPS QSOO4LT SOO 30·45 L Q2040W9 200 125 

Q4025P 400 80 Q6004LT 600 30-45 Q4040W9 400 125 

Q5025P SOO 80 P QS040W9 SOO 125 W 
Q602SP 600 BO Q2006LT 200 30-45 Q6040W9 600 125 

Q7025P 700 BO 6.0 Q4006LT 400 30-45 Q7040W9 700 125 

QB025P 800 BO AMPS Q5006LT 500 30-45 L Q8040W9 800 125 

25.0 Q2025R6 200 BO Q6006LT 600 30·45 
Q4025R6 400 80 Q2008LT 

AMPS Q5025R6 
200 30·45 

SENSITIVE SCR's 500 80 
Q6025R6 600 80 8.0 Q400BLT 400 30·45 

Q7025R6 700 80 AMPS QS008LT 500 30·45 L IT(RMS) PART NUMBER VDRM IGTI~) PKG. 

R TYPE 
aa025R6 800 100 Q6008LT 600 30·45 EC103A 100 200 
SC129B 200 50 Q2010LT 200 30-45 EC103B 200 200 
SC129D 400 SO EC103C 300 200 
SC129E 500 50 10.0 Q4010LT 400 30·45 EC103D 400 200 
SC129M 600 50 AMPS QS010LT 500 30-45 L EC103E 500 200 

Q2025J6 200 BO Q6010LT 600 30-45 0.8 EC103M 600 200 E 
Q4025J6 400 80 Q2015LT 200 30-45 

AMPS EC103Al ioo 12 

Q5025J6 SOO 80 J 
EC103Bl 200 12 

Q6025J6 600 80 15.0 Q401SLT 400 30·45 EC103Cl 300 12 

Q7025J6 700 80 AMPS Q5015LT SOO 30-45 L EC103Dl 400 12 

Q8025J6 800 80 Q601SLT 600 30-45 EC103El SOO 12 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2123 



4800 DISCRETE SEMICONDUCTORS 4800 

1m 1801 HURD DRIVE TRIACS, SCRs, DIACS, SIDACS, AL TERNISTORS, 
IRVING. TX 75038-4385 U.S. 

~ (214)580-1515.FAX:(214)550-1309 POWER RECTIFIER, SIDACTORS, aUADRAC 
THYRISTOR SPECIALIST 

SEN. seR's (cont'd.) SEN. seR's (cont'd.) seR's 
IT(RMSl PART NUMBER VORM IGT(IJA) PlCG. TYPE PART NUMBER lvu:..1 IGTfI<A) fv"A TYPE PART HUMER I'JlRMI IGT(mAj ME TYPE VRAII 

EC103Ml 600 12 S0506LS2 50 200 S031E 30 10 
EC103A2 100 50 S05OSLS3 50 500 S051E 50 10 
EC103B2 200 50 Sl006LS2 100 200 S101E 100 10 E EC103C2 300 50 S1006LS3 100 500 1.0 S201E 200 10 EC103D2 400 50 S2006LS2 200 200 L AMP S401E 400 10 EC103E2 500 50 
EC103M2 600 50 S20OSLS3 200 500 S601E 600 10 
EC103A3 100 500 S4006LS2 400 200 

S0304Fl 30 10 
EC103B3 200 500 S4006LS3 400 500 

S0504Fl 50 10 
0.8 EC103C3 300 500 S6006LS2 600 200 

S1004Fl 100 10 EC103D3 400 500 E S60OSLS3 600 500 4.0 F AMPS 6.0 S2004Fl 200 10 EC103E3 500 500 S0506FS21 50 200 AMPS 
EC103M3 600 500 AMPS S4004Fl 400 10 
2N5OS0 30 200 S0506FS31 50 500 S6004Fl 600 10 
2N5061 60 200 Sl00SFS21 100 200 

S030SL 30 15 
2N5062 100 200 Sl006FS31 100 500 
2N5063 150 200 S2OO6FS21 200 200 F 

S050SL 50 15 

2N5064 200 200 S2006FS31 200 500 S1006L 100 15 

2N6564 300 200 S4006FS21 400 200 S2006L 200 15 L 
2N6565 400 200 S4OO6FS31 400 500 S4006L 400 15 

S100USl 100 50 SSOO6FS21 600 200 S600SL 600 15 

S200USl 200 50 SSOO6FS31 600 500 6.0 S8006L 800 15 
S300USl 300 50 S0508LS2 50 200 AMPS S0306Fl 30 15 
S400USl 400 50 S0508LS3 50 500 S0506Fl 50 15 

1.2 
S500USl 500 50 

S1008LS2 100 200 S100SFl 100 15 
S600USl 600 50 U S2006Fl 200 15 F 

AMPS S100US2 100 200 S1008LS3 100 500 
S200US2 200 200 S2008LS2 200 200 L S4006Fl 400 15 

, 
S6006F1 600 15 S300US2 300 200 S2008LS3 200 500 

S400US2 400 200 S4008LS2 400 200 S0308L 30 15 
S500US2 500 200 S4008LS3 400 500 S0508L 50 15 
S600US2 600 200 S6008LS2 600 200 S1008L 100 15 
TCR22-2 50 200 8.0 

S6008LS3 600 500 S2008L 200 15 L 
1.5 TCR22·3 100 200 S0508FS21 50 200 S4008L 400 15 

TCR22-4 200 200 E AMPS 
S6008L AMPS S0508FS31 50 500 600 15 

TCR22·6 400 200 S10OBFS21 100 200 S8008L 800 15 TCR22-8 600 200 
S1008FS31 100 500 S0308Fl 30 15 S0503LSl 50 50 S2008FS21 200 200 F S0508Fl 50 S0503LS2 50 200 15 
S2008FS31 200 500 

S0503LS3 50 500 S1008Fl 100 15 
S1003LSl 100 50 S4008FS21 400 200 8.0 S2008Fl 200 15 F 
S1003LS2 100 200 S4008FS31 400 500 AMPS S4008Fl 400 15 
S1003LS3 100 500 S6OO8FS21 600 200 S6008Fl 600 15 
S2003LSl 200 50 S6OO8FS31 600 500 

3.0 S2003LS2 200 200 S0510LS2 50 200 
S0308R 30 15 

S2003LS3 200 500 L S0508R 50 15 
AMPS S4003LSl 400 50 

S0510LS3 50 500 
S1008R 100 15 S1010LS2 100 200 S4003LS2 400 200 

S1010LS3 100 500 S2008R 200 15 R S4003LS3 400 500 S4008R 400 15 
S6003LSl 600 50 S2010LS2 200 200 L S6008R 600 15 
S6003LS2 600 200 S2010LS3 200 500 

S8008R S6003LS3 600 500 S4010LS2 400 200 800 15 

S4010LS3 400 500 S0310L 30 15 
T106Fl 50 200 S6010LS2 600 200 S0510L 50 15 T10SAl 100 200 

S6010LS3 600 500 S1010L 100 15 T10SBl 200 200 
T10SCl 300 200 10.0 S0510FS21 50, 200 S2010L 200 15 L 
T10SDl 400 200 AMPS S0510FS31 50 500 S4010L 400 15 
Tl06El 500 200 Sl010FS21 100 200 S6010L 600 15 

4.0 T106Ml 600 200 F Sl010FS31 100 500 10.0 saOl0L 800 15 
AMPS T107Fl 50 500 

Tl07Al 100 500 S201OFS21 200 200 F AMPS S0310Fl 30 15 

T107Bl 200 500 S201OFS31 200 500 S0510Fl 50 15 
Tl07Cl 300 500 S4010FS21 400 200 S1010Fl 100 15 
Tl07Dl 400 500 S4010FS31 400 500 S2010Fl 200 15 F 
Tl07El 500 500 S601OFS21 600 200 S4010Fl 400 15 
T107Ml 600 500 S601OFS31 600 500 SSOlOFl 600 15 

A·2124 For manufacturers' sales offices. see yellow pages EEM 1991 



4800 DISCRETE SEMICONDUCTORS ,m 1801 HURD DRIVE 
IRVING, TX 75038-4385 U.S. 

~ (214)580-1515-FAX:(214)550-1309 

TRIACS, SCRs, DIACS, SIDACS, AL TERNISTORS, 
POWER RECTIFIER, SIDACTORS, aUADRAC 

THYRISTQR SPECIAUST 

SCR's (cont'd.) SCR's (cont'd.) SIDACS (cont'd.) 
!r(RlS! PARI IllER VDRII lGT(mAj tI lYPE PART NUMIER '=.' l8T(ntAl fi PART NUMIER Vao WPE 

S2800F 50 15 S0335W 30 40 K1200E 110-125 
S2800A 100 15 

10.0 
S28008 200 15 
S2800C 300 15 R 

AMPS S2800D 400 15 
S2800E 500 15 
S2800M 600 15 

S0535W 50 40 Kl300E 120-138 E Sl035W 100 40 K1400E 130-146 

35.0 S2035W 200 40 
W K1500E 140-170 

AMPS S4035W 400 40 
S6035W 600 40 K2000Fl 190-215 

S8035W 800 40 K2200Fl 205-230 
S2800N 800 15 

S0312R 30 20 
S0512R 50 20 

12.0 S1012R 100 20 
S2012R 200 20 R 

AMPS S4012R 400 20 

K2400Fl 220-250 F S0555M 50 40 K2500Fl 240-280 
S1055M 100 40 K3000Fl 270-330 
S2055M 200 40 M S4055M 400 40 
S6055M 600 40 
S8055M 800 40 

SS012R 600 20 
S8012R 800 20 

S0315L 30 30 
S0515L 50 30 
S1015L 100 30 

15.0 S2015L 200 30 L AMPS S4015L 400 30 

55.0 S0555W 50 40 POWER RECTIFIER 
AMPS Sl055W 100 40 lYPE PARI NUMBER -IJ:. ~ ff~ 

S2055W 200 40 W D0515L 50 .05 15 S4055W 400 40 
S6055W 600 40 15.0 D2015L 200 .05 15 

S8055W BOO 40 D4015L 400 .05 15 L 
AMPS D6015L 600 .05 15 

S6015L 600 30 
SB015L 800 30 

S0565J 50 50 D8015L 800 .05 15 
S1065J 100 50 

S0316R 30 30 
S0516R 50 30 
S1016R 100 30 

16.0 S2016R 200 30 R 
AMPS S4016R 400 30 

S2065J 200 50 J D0520L 50 .05 20 
S4065J 400 50 20.0 D2020L 200 .05 20 

S6065J 600 50 AMPS 
D4020L 400 .05 20 L 

SB065J 800 50 D6020L 600 .05 20 

65.0 S0565K 50 50 D8020L 800 .05 20 

S6016R 600 30 AMPS Sl065K 100 50 
S8016R 800 30 

S0320L 30 30 
S0520L 50 30 
S1020L 100 30 

20.0 S2020L 200 30 L AMPS S4020L 400 30 

S2065K 200 50 K 
S4065K 400 50 
S6065K 600 50 SIDACTOR's S8065K 800 50 

TRANSIENT SURGE PROTECTOR 
S0570W 50 50 

PARI NUMBER -'- Wc'~ tI S1070W 100 50 IHfpAmps) 

SS020L 600 30 
S8020L 800 30 

S0325L 30 30 

70.0 S2070W 200 50 W POBOOEA70 60- 95 150 75 
S4070W 400 50 P1100EA70 90-125 150 50 

AMPS se070W 600 50 P13OOEA70 120-145 150 50 E 
S0525L 50 30 SB070W 800 50 P1500EA70 135-165 150 50 
S1025L 100 30 P20ClOAfo81 190-215 150 50 
S2025L 200 30 L 
S4025L 400 30 
S6025L 600 30 
S8025L 800 30 

25.0 S0325R 30 30 
AMPS S0525R 50 30 

S1025R 100 30 
S2025R 200 30 R 
S4025R 400 30 
S6025R 600 30 

DIACS/STS 
PART NUMBER Yao fI 
HT-32 32 
HT-35 35 
HT40 40 
HT-60 63 ~O-
HT-5761 32 
HT-5761A 32 35 

P22ClOAfo81 205-230 150 50 
P24ClOAfo81 220-250 150 50 
P25OOAN31 240-280 150 50 
f'3OOOAI\B1 270-330 150 50 
P33OOAA61 300-360 150 50 
P1602AA 120-190 150 150' 
P2202AA 190-250 150 100' 
P2lO2AA 240-300 150 100' 
P3002AA 280-320 150 100' 

S8025R 800 30 HT-5762 36 P1602A8 120-200 260 200' 

S0335J 30 40 
S0535J 50 40 
S1035J 100 40 

HS-l0 10 
HS-20 21 

P2202AB 190-250 260 200' 
P2lO2A8 240-300 260 200' A P.lOO2AB 280-320 260 200' 

S2035J 200 40 
J S4035J 400 40 

S6035J 600 40 SIDACS 
P4B02AB 440-520 260 200' 
P6002AB 540-660 260 200' 
P1553AA 140-170 150 150' 

S8035J 800 40 Kl050U 95-113 P21~ 180-240 150 100' 

35.0 S0335K 30 40 
AMPS S0535K 50 40 

S1035K 100 40 
S2035K 200 40 K S4035K 400 40 

Kll00U 104-11B 
K1200U 110-125 U 
K1300U 120-138 
Kl400U 130-146 
Kl500U 140-170 

P2353AA 210-265 150 100' 
PZI03AA 240-300 150 100' 
P155:W3 140-170 260 200' 
P2103AB 180-240 260 200' 
Pl353AB 210-265 260 200' 

S6035K 600 40 
S8035K 800 40 

Kl050E 95-113 
E Kl100E 104-118 
~ 240-300 260 200' 
P3403AB 300-380 260 200' 

'SUf!J8 rating based on two Circuit operations. 
(Additional info 8.vailable on request.) 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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4800 DISCRETE SEMICONDUCTORS 4800 

@ . .. . OJAN1WMAllI<EMIG""RNATIONAl TM 12900 ROiling Oaks Rd. 
N I Nlhon Inter ElectronICs Corporation QMl Twin Oaks, CA 93518 

TEL: (805) 867-2555 
AUTHORIZED AGENT FAX: (805) 867-2698 

Case Style Type Circuit Type No. 10 VFM VRRM(V) 

(A) (V) 20 30 40 50 60 90 100 200 300 400 600 
EC10DS1 · Rectifier Diode EC10DS2 1.0 1.1 · 
EC10DS4 · 
EC10DS6 . 

Schottky Barrier Diode 
EC10QS03 .55 · 

(S.B.D.) I EC10QS04 · 0-64 EC10QS05 .58 · 
Single Chip EC10QS06 1.0 · 

EC10QS09 .85 · EC10QS10 
EC10QS02L .30 . 
EC15QS03 1.5 .55 · 
EC15QS04 · 

Fast Recovery Diode 
EC11FS1 .98 · 
EC11FS2 · (F.R.D.) 
EC10FS3 1.0 · 
EC10FS4 1.3 · 
EC8FS6 .8 . 

Rectifier Diode 
E10DS1 
E10DS2 1.0 1.0 · 
E10DS4 · 

Schottky Barrier Diode Single Chip E10QS03 .55 · 
E10QS04 · SOT-89 (S.B.D.) 
E10QS05 1.0 .58 · 
E10QS06 · 
E10QS09 .85 · 
E10QS10 · 

Fast Recovery Diode 
E11FS1 .98 · 
E11FS2 1.0 · (F.R.D.) 
E11FS3 1.2 · E11FS4 · 30VQ03(F) .62 · 
30VQ04(F) · 
30VQ05(F) 3.0 .71 · 

Single Chip 30VQ06(F) · TO-252AA . 30VQ09(F) .92 · 
30VQ10(f) · 
50VQ03(F) .67 · 
50VQ04(F) · 
50VQ05(f) 5.0 .72 · 
50VQ06(F) · 
50VQ09(F) .95 · Schottky Barrier Diode 50VQ10(F) · (S.B.D.) 4VQ03CT(F) .55 · 4VQ04CTlF) · 
4VQ05CT(F) 4.0 .60 

Center Tap 4VQ06CT(F) · 
4VQ09CTIft .85 · 
4VQ10CT(F) · 
6VQ03CT(F) ~55 · 
6VQ04CTiFt · 
6VQ05CT(F) 6.0 .60 · 6VQ06CTlF) · 
6VQ09CT(F) .85 · 
6VQ10CT(F) · 

I I Schottky Barrier Diode 
C10T04Q .55 · SQUARE-PAK C10T06Q 10 .58 · (S.B.D.) 
C10T10Q .85 · 
C16T06Q 16 .62 · 

TO-263AB 
Center Tap C25T04Q .55 · 

C25T06Q 25 .62 · 

• 
C25T10Q .85 · 

Fast Recovery Diode 
C10T10F .98 · 
C10T20F 10 · (F.R.D.) 
C10T30F 1.2 · 
C10T40F · C16T10F .98 · 
C16T20F 16 · 
C16T30F 1.2 · 
C16T40F · 

A-2126 For manufacturers' sales offices, see yellow pages EEM 1991 
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RECTIFIERS ASSEMBLIES 
Dlscretes 

Part Vrwm 10 (59'<:). trr 

• volts !!!!!I!!! nS 
lN5415 50 5.00 150 
lN5416 100 5.00 150 
lN5615 200 1.50 150 
lN5614 200 1.50 2,000 
lN5417 200 5.00 150 
lN5550 200 5.00 2,000 
Z02SL 200 15.0 note 3 
lN6612 400 1.00 70 
X04FG 400 1.00 note 3 
lN5617 400 1.50 150 
lN5616 400 1.50 2,000 
lN6616 400 3.00 70 
Z04FG 400 3.00 note 3 
lN5418 400 5.00 150 
lN5551 400 5.00 2,000 
Z04SL 400 15.0 note 1 
lN5419 500 5.00 250 
lN6613 600 1.00 70 
X06FG 600 1.00 nota 3 
lN5619 600 1.50 250 
lN5618 600 1.50 2,000 
lN6617 600 3.00 70 
Z06FG 600 3.00 note 3 
lN5420 600 5.00 400 
lN5552 600 5.00 2,000 
Z06SL 600 15.0 note 1 
lN6614 600 1.00 70 
XOBFG 600 1.00 note 3 
lN5621 600 1.50 300 
lN5820 800 1.50 2,000 
lN8618 600 3.00 70 
Z08FG 600 3.00 note 3 
lN5553 600 5.00 2,000 
Z08SL 600 15.0 note 1 
lN8615 1,000 1.00 70 
X10FG 1,000 1.00 note 3 
lN5623 1,000 1.50 500 
lN5622 1,000 1.50 2,000 
lN8619 1,000 3.00 70 
Z10FG 1,000 3.00 note 3 
lN5554 1,000 5.00 2,000 
ZlOSL 1,000 15.0 note 1 
M15SG 1,500 0.10 note 2 
lN6528 1,500 0.25 70 
XI5SG 1,500 0.25 note 2 
lN6520 1,500 0.50 70 
Zl5SG 1,500 1.50 note 2 
lN6512 1,500 2.00 70 
ZI55 1,500 2.00 note 2 
KI55 1,500 3.00 note 2 
M20SG 2,000 0.10 note 2 
lN6529 2,000 0.25 70 
X20SG 2,000 0.25 note 2 
lN6521 2,000 0.50 70 
Z20SG 2,000 1.50 note 2 
lN6513 2,000 2.00 70 
Z20S 2,000 2.00 note 2 
K20S 2,000 3.00 note 2 
lN6530 2,500 0.10 70 
M25SG 2,500 0.10 note 2 
lN6522 2,500 0.25 70 
X25SG 2,500 0.25 note 2 
lN6514 2,500 1.50 70 
Z25SG 2,500 1.50 note 2 
Z255 2,500 2.00 note 2 
K255 2,500 3.00 note 2 
M30SG 3,000 0.05 note 2 
lN6531 3,000 0.10 70 
X30SG 3,000 0.15 note 2 
lN6523 3,000 0.25 70 
Z30S 3,000 1.00 note 2 

EEM 1991 

LOW VOLTAGE AND HIGH VOLTAGE 
Dlscretes 

Part Vrwm 10 (59'<:). trr , voI1s 8!!!! nS 

Z30SG 3,000 1.00 note 2 
lN6515 3,000 1.50 70 
K3OS· 3,000 2.20 note 2 
lN6532 4,000 0.05 70 
M40SG 4,000 0.05 note 2 
lN6524 4,000 0.15 70 
X40SG 4,000 0.15 note 2 
lN6516 4,000 1.00 70 
Z40S 4,000 1.00 note 2 
Z40SG 4,000 1.00 note 2 
K40S 4,000 2.20 note 2 
lN6533 5,000 0.05 70 
M50SG 5,000 0.05 note 2 
lN6525 5,000 0.15 70 
X50SG 5,000 0.15 note 2 
lN6517 5,000 1.00 70 
Z50SG 5,000 1.00 note 2 
Z50S 5,000 1.00 note 2 
K50S 5,000 2.20 note 2 
M60SG 6,000 0.025 note 2 
X60SG 6,000 0.10 note 2 
Z60SG 6,000 0.50 note 2 
Z60S 6,000 0.60 note 2 
K60S 6,000 1.50 note 2 
lN6534 7,500 0.025 70 
lN6526 7,500 0.10 70 
lN6518 7,500 0.50 70 
MSOSG 8,000 0.025 note 2 
X60SG 8,000 0.10 note 2 
Z80SG 8,000 0.50 note 2 
Z60S 8,000 0.60 note 2 
K80S 8,000 1.50 note 2 
lN6535 10,000 0.025 70 
Ml00SG 10,000 0.025 note 2 
lN6527 10,000 0.10 70 
Xl00SG 10,000 0.10 note 2 
lN6519 10,000 0.50 70 
ZI00SG 10,000 0.50 note 2 
Zl00s 10,000 0.60 note 2 
KlOOS 10,000 1.50 note 2 
Xl20SG 12,000 0.05 note 2 
Xl50SG 15,000 0.05 note 2 

Half Wave Assemblies 
Part Vrwm 10 (55 C)· trr 
# voI1s !!!!!I!!! nS 

L1l102 200 15.0 note 4 
L1l104 400 15.0 note 4 
L1l106 600 15.0 note 4 
L1l108 800 15.0 note 4 
LTll10 1,000 15.0 note 4 
FP25S 2,500 2.20 note 5 
FPSOS 5,000 2.20 note 5 
SPSOS 5,000 0.50 note 5 
FP75S 7,500 2.20 note 5 
SP755 7.500 0.50 note 5 
FPl00s 10,000 2.20 noteS 
SP100s 10,000 0.50 noteS 
FPI25S 12,500 2.20 noteS 
SPI25S 12,500 0.50 note 5 
FPI50S 15,000 2.20 note 5 
SPISOS 15,000 0.50 note 5 
FP1755 17,500 2.20 note 5 
FP200S 20,000 2.20 note 5 
SP200S 20,000 0.50 note 5 
SP250S 25,000 0.50 note 5 

1 Phase FWB Assemblies 
Part Vrwm 10 (59'<:). trr 

• volts a!!!!!! nS 
1102 200 1.50 note 6 
1104 400 1.50 note 6 
1106 600 1.50 note 6 
1108 600 1.50 note 6 
1110 1,000 1.50 note 6 
1201 200 3.00 note 6 
1204 400 3.00 noteS 
1206 600 3.00 note 6 
1208 800 3.00 note 6 
1210 1,000 3.00 note 6 
1302 200 5.00 note 6 
1304 400 5.00 note 6 
1306 600 5.00 note S 
1308 800 5.00 note 6 
1310 1,000 5.00 note 6 
1402 200 12.0 note 6 
1404 400 12.0 note 6 
1406 600 12.0 note 6 
1408 800 12.0 note 6 
1410 1,000 12.0 no186 
1502 200 20.0 note 6 
1504 400 20.0 note 6 
1506 600 20.0 note 6 
1508 800 20.0 note 6 
1510 1,000 20.0 note 6 
L1l402 200 30.0 note 4 
L1l404 400 30.0 note 4 
Lll408 600 30.0 note 4 
Lll408 800 30.0 note 4 
L1l410 1,000 30.0 note 4 

, 1 Phase Center Tap 
& Doubler Assemblies 

Part Vrwm 10 (55 C)· trr 

• volts !!!!!!! nS 
1202 200 25.0 note 4 
1204 400 25.0 note 4 
1206 600 25.0 note 4 
1208 800 25.0 note 4 
1210 1,000 25.0 note 4 
LTI202 200 30.0 note 4 
LTI204 400 30.0 note 4 
LTI206 600 30.0 note 4 
Lll208 800 30.0 note 4 
LTI210 1,000 30.0 note 4 

-Note 1: 3OOOnS, replace S with F lor 
lSOnS, UF Itr 70nS parts 

Note 2: 3000nS, relJl8C8 S with F lor 
200nS, U': lor lOOnS parts 

Note 3: lSOnS, replace F with UF lor 
70nS part 

Note 4: 3OOOnS, add suffix F lor 
150nS, UF lor 70nS 

Note 5: 3000nS, replace S with F lor 
lSOnS part 

Note 6: 2000nS, add suffix Flor lSOnS 
part, UF for 70nS part 

• 70nS aesemblles have lower ratings. 

For manufacturers' sales offices, see yellow pages 

3 Phase FWB Assemblies 

Part Vrwm 10 (55 C)· trr 

• volts amI!!! nS 

3102 200 2.0 note 6 
3104 400 2.0 note 6 
3106 600 2.0 note 6 
3108 600 2.0 note 6 
3110 1,000 2.0 note 6 
3202 200 5.0 note 6 
3204 400 5.0 note 6 
3206 600 5.0 note 6 
3208 800 5.0 note 6 
3210 1,000 5.0 note 6 
3302 200 10.0 note 6 
3304 400 10.0 note 6 
3306 600 10.0 note 6 
3308 800 10.0 note 6 
3310 1,000 10.0 note 6 
3402 200 20.0 note 6 
3404 400 20.0 note 6 
3406 600 20.0 note 6 
3406 800 20.0 note 6 
3410 1,000 20.0 note 6 
3502 200 50.0 note 6 
3504 400 50.0 note 6 
3506 600 50.0 note 6 
3508 600 50.0 note 6 
3510 1,000 50.0 note 6 
LTI602 200 45.0 note 4 
LTI604 400 45.0 no184 
LTI606 600 45.0 note 4 
LTI608 800 45.0 note 4 
LTI610 1,000 45.0 note 4 

Rectifiers & Assemblies 

Custom Assemblies 
built and processed 
to meet military 
specifications such as 
MIL - S - 19500/483 
MIL - S - 19500/466 etc. 

• Military QPL 
JAN, JANTX, JANTXV 

• Surface mount available 

For a FREE Catalog or 
Engineering Information: 

209651-1402 

VOLTAGE MULTIPLIERS INC. 
8711 w. ROOS9\I8It AII8. 
VISBlIa, CA 93291 
TELEX: 530484 
FAX: 209 651-0740 
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TRANSIENT VOLTAGE SUPPRESSION DIODES 
LOW CLAMPING VOLTAGE SERIES 
lNS908, lN6373 -1N6389 ICI'E-S - ICI'E-45C 
ELECTRICAL CHARACTERISTICS @ 25°C .. . --_. __ .. __ .. 

Rated Minimum Maximum Maximum Peak Maximum Peak Peak 
Stand-off Breakdown cu:n~v.... CIamPin~ Pulse Clamping Pulse Pulse 

JEDEC Voltage Voltage @ lmA Voltage@ /'1'1 Currenl Voltage @ 1_ Current Current 
Part Part VwM V .. I. Ve 1/'1'1 Ve 1m IPPM 

Number" Number (Volts) (Volts) (uA) (Volts) (Amps) (Volts) (Amps) (Amps) 
lN5908 (1) 5.0 6.0 300 7.6 30 8.0 60 160 

ICTE-5 lN6373 5.0 6.0 300 7.1 1 7.5 10 160 
ICTE-8 lN6374 8.0 9.4 25 11.3 1 11.5 10 100 
ICTE-l0 lN6375 10 11.7 2 13.7 1 14.1 10 90 
ICTE-12 lN6376 20 14.1 2 16.1. 1 16.5 10 70 
ICTE-15 lN6377 15 17.6 2 20.1 1 20.6 10 60 
ICTE-18 lN6378 18 21.2 2 24.2 1 25.2 10 50 
ICTE-22 lN6379 22 25.9 2 29.8 1 32.0 10 40 
ICTE-36 lN6380 36 42.4 2 50.6 1 54.3 10 23 
ICTE-45 lN6381 45 52.9 2 63.3 1 70.0 10 19 
ICTE-SC 5.0 6.0 600 7.2 1 7.6 10 160 
ICTE-BC lN6382 8.0 9.4 50 11.4 1 11.6 10 100 
ICTE-l0C' lN6383 10 11.7 2 14.1 1 14.5 10 90 
ICTE-l2C lN6384 12 14.0 2 16.7 1 17.1 10 70 
ICTE-1SC lN6385 15 17.6 2 20.8 1 21.4 10 60 
ICTE-1BC lN6386 18 21.2 2 24.8 1 25.5 10 50 
ICTE-22C lN6387 22 25.9 2 30.8 1 32.0 10 40 
ICTE-36C lN6388 36 42.4 2 50.6 1 54.3 10 23 
ICTE-45C lN6389 45 52.9 2 63.3 1 70.0 10 19 

. . " "c" suffix indocates bidirectional device. Notes: (1) Vc = 8.5 volts @ Ipp = 120 amps (Figure 1) . 

1.SKE 6.8 - 1.SKE 440A 
1N6267 - lN6303A 
ELECTRICAL CHARACTERISTICS @ 25°C 

Raled Breakdown \/o11age Stand-off 
JEDEC 1IoItag, VBR 

Pall Pa~ VWM ~ @IT 
Number* Number (\IoIts) min max (mA) 

1.5KE6.8 IN6267 5.5 6.12 7.-48 10 
1.5KE8.BA lN6267A 5.8 6.45 7.14 10 
1.5KE7.5 lN6268 6.05 6.15 8.25 10 
1.5KE7.5A lN6288A 6.4 7.13 7.88 10 
1.5KE8.2 lN8269 6.63 7.38 9.02 10 

1.5KE8.2A lN6269A 7.02 7.79 8.61 10 
1.5KE9.1 lN6270 7.27 8.19 10 1 
1.5KE9.1A lN6270A 7.78 8.65 9.55 1 
1.5KE10 lN6271 8.1 9 11 1 
1.5KE1OA lN6271A 8.55 9.5 10.5 1 
1.5KE12 lN6273 9.n 10.8 13.2 1 
1.5KEI2A lN6273A 10.2 11.4 12.6 1 
1.5KE15 lN6275 12.1 13.5 16.5 1 
1.5KEI5A lN6275A 12.8 14.3 15.8 1 
1.5KE18 lN6277 14.5 16.2 19.8 1 

1.5KE1BA lN82nA 15.8 17.1 18.9 1 
1.5KE2O lN8278 16.2 18 22 1 
1.5KE2OA lN627BA 17.1 19 21 1 
1.5KE22 lN8279 17.8 19.8 24.2 1 
1.5KE22A lN6279A 18.8 2M 23.1 1 

1.5KE24 lN8280 19.4 21.8 26.4 1 
1.5KE24A· lN8280A 20.5 22.8 25.2 1 
1.5KE27 lN8281 21.8 24.3 29.7 1 
1.5KE27A lN8281A 23.1 25.7 28.4 1 
1.5KE3O lN8282 24.7 27 31 1 

1.5KE3OA lN6282A 25.6 28.5 31.5 1 
1.5KE33 lN6263 26.8 29.7 36.3 1 
1.5KE33A lN8263A 28.2 31.4 34.7 1 
1.5KE39 lN6205 31.6 35.1 42.9 1 
1.5KE39A lN6285A 33.3 37.1 41 1 

1.5KE47 lN8287 38.1 42.3 51.7 1 
1.5KE47A lN6287A 40.2 44.7 49.4 1 
1.5KE56 lN8269 45.5 50.4 61.6 1 
1.5KE56A lN8289A 47.8 53.2 58.8 1 
1.5KE68 lN6291 55.1 81.2 74.8 1 

1.5KE68A lN6291A 58.1 64.6 71.4 1 
1.5KE82 lN8293 66.4 13.8 90.2 1 
1.5KE82A lN8293A 70.1 n.9 86.1 1 
1.5KE100 lN8295 81 90 110 1 
1.5KE100A lN6295A 85.5 95 105 1 

1.5KE120 lN6297 97.2 108 132 1 
1.5KE12OA lN6297A 102 114 126 1 
1.5KE13O lN8298 . 105 117 143 1 
1.5KE13OA lN829BA 111 124 127 1 
1.5KE150 lN6300 121 135 165 1 

1.5KE15OA lN6300A 128 143 158 1 
1.5KE1BO lN6302 148 162 198 1 
1.5KE1BOA lN6302A 154 171 189 1 
1.5KE200 lN6303 162 lBO 220 1 
1.5KE2OOA lN6303A 171 190 210 1 

1:1 
175 198 242 1 
185 209 231 1 
202 225 275 1 
214 237 263 1 
243 270 330 1 

1.5KE3OOA 256 285 325 1 
1.5KE350 284 315 385 1 
1.5KE35OA 300 332 388 1 
1.5KE400 324 360 440 1 
1.5KE4ODA 342 380 420 1 

1.5KE44O 356 396 484 1 
1.5KE44OA 376 418 462 1 

- =~ 
= .. ~~~=, 

Maximum Maximum Raled Peak Temperature 

CU'!~·· c~a:~¥:r ImpulseCUrronl eoeffid,nl 
(Rg.3) oIVBR 

In Vomax IPPM CJ)VBRmax 
(uA) (\IoIts) (Amperes) (mV/DegC) 

1000 10.8 139 5 
1000 10.5 143 5 
500 11.7 128 5 
500 11.3 132 5 
200 12.5 120 6 

200 12.1 124 6 
50 13.8 109 7 
50 13.4 112 7 
10 15.0 100 8 
10 14.5 103 8 
5 17.3 87 10 
5 16.7 90 10 
5 22.0 68 13 
5 21.2 71 12 
5 26.5 56.5 17 

5 25.2 59.5 19 
5 29.1 51.3 19 
5 27.7 54 19 
5 31.9 47 21 
5 30.6 49 20 

5 34.7 43 25 
5 33.2 45 22 
5 39.1 38.5 28 
5 37.5 40 25 
5 43.5 34.5 24 

5 41.4 36 28 
5 47.7 31.5 31 
5 45.7 33 30 
5 56.4 26.5 39 
5 53.9 28 38 

5 67.8 22.2 50 
5 64.8 23.2 48 
5 BO.5 18.6 56 
5 n.o 19.5 56 
5 98.0 15.3 71 

5 92.0 16.3 69 
5 118.0 12.7 90 
5 113.0 13.3 86 
5 144.0 10.4 109 
5 137.0 11 104 

5 173.0 8.7 131 
5 165.0 9.1 125 
5 167.0 8 250 
5 179.0 8.4 138 
5 215.0 7 164 

5 207.0 7.2 157 
5 258.0 5.8 197 
5 246.0 6.1 188 
5 287.0 5.2 219 
5 274.0 5.5 209 

5 344.0 4.3 . 240 
5 328.0 4.6 230 
5 380.0 5 270 
5 344.0 5 280 
5 430.0 5 320 

5 414.0 5 325 
5 504.0 4 385 
5 504.0 4 385 
5 574.0 4 440 
5 548.0 4 420 

5 631.0 4 420 
5 600.0 4 420 

MECHANICAL DIMENSIONS 

5.08 ~ ~~ DIA (mm) 

.200 ~:m;:DIA 

===*:==~"F~====== 
1.016 ±.056(mm) • 

.040" ± .002" 

27.9 min (mm) 27.9 min (mm) 
1.10" min, 1.10· min. 

I-·.-------~~~~I~I .. --------~~ 

.370 ~:m: 

9.4 ~~~ (mm) 

MECHANICAL DIMENSIONS 

1.016 ±.056(mm) 
.040" ± .002" 

27.9 min (mm) 
1.10" min. 

5.08 ~ ~~ D)A (mm) 

.200 ~ :m: DIA 

~ 

27.9 min (mm) 
1.10" min 

.370 ~:g~5: 

9.4 ~ ~~I (mm) 

IMPULSE CURRENT WAVEFORM 

100 

90 

FIGURE 1 
IMPUlSE CURRENT WAVEFORM 

i 
I 
I 
I 
I 

.I 
T, = lOllS T2 - 1000llS 

TIME-1lS 

• Add C or CA suffix for bidirectional device types. ""For bidirectional types having VWM of 10 volts and under, their 10 limit is doubled. 

nat WORLD PRODUCTS INC. 
19654 8TH ST. EAST. SONOMA. CA 95476 PHONE (707) 996-5201 FAX (707) 996-3380 
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SOOW TRANSIENT VOLTAGE 
SUPPRESSION DIODES 
SA5.O-SA170A 
ELECTRICAL CHARACTERISTICS @ 25°C 

Rated Breakdown Voltage 
Stand-off 
Voltage V" 

Part VwM (Volts) 
Number' (Volts) min max 

SA5.0 5.0 6.40 7.30 
SA5.DA 5.0 6.40 7.00 
SA6.0 6.0 6.67 8.15 
SA6.DA 6.0 6.67 7.37 
SA6.5 6.5 7.22 8.82 
SA6.5A 6.5 7.22 7.98 
SA7.0 7.0 7.78 9.51 
SA7.0A 7.0 7.78 8.60 
SA7.5 7.5 8.33 10.2 
SA7.5A 7.5 8.33 9.21 
SA8.0 8.0 8.89 10.9 
SA8.0A 8.0 8.89 9.83 
SA8.5 8.5 9.44 11.5 
SA8.5A 8.5 9.44 10.4 
SA9.0 9.0 10.0 12.2 
SA9.0A 9.0 10.0 11.1 
SAl0 10 11.1 13.6 
SAIDA 10 11.1 12.3 
SAIl 11 12.2 14.9 
SAllA 11 12.2 13.5 
SA12 12 13.3 16.3 
SAI2A 12 13.3 14.7 
SA13 13 14.4 17.6 
SA13A 13 14.4 15.9 
SA14 14 15.6 19.1 
SA14A 14 15.6 17.2 
SA15 15 16.7 20.4 
SAlSA 15 16.7 18.5 
SA16 16 17.8 21.8 
SAI6A 16 17.8 19.7 
SA17 17 18.9 23.1 
SA17A 17 18.9 20.9 
SA18 18 20.0 24.4 
SA18A 18 20.0 22.1 
SA20 20 22.2 27.1 
SA20A 20 22.2 24.5 
SA22. 22 24.4 29.8 
SA22A 22 24.4 26.9 
SA24 24 26.7 32.6 
SA24A 24 26.7 29.5 
SA26 26 28.9 35.3 
SA26A 26 28.9 31.9 
SA28 28 31.1 38.0 
SA28A 28 31.1 34.4 
SA30 30 33.3 40.7 
SA30A 30 33.3 36.8 
SA33 33 36.7 44.9 
SA33A 33 36.7 40.6 
SA36 36 40.0 48.9 
SA36A 36 40.0 44.2 
SA43 43 47.8 58.4 
SA43A 43 47.8 52.8 
SA48 48 53.3 65.1 
SA48A 48 53.3 58.9 
SA56 58 64.4 78.7 
SA56A 58 64.4 71.2 
SA60 60 66.7 81.5 
SA80A 60 66.7 73.7 
SA75 75 83.3 102.0 
SA75A 75 83.3 92.1 
SA90 90 100.0 122.0 
SA90A 90 100.0 111.0 
SAl10 110 122.0 149.0 
SAlIDA 110 122.0 135.0 
SAI60 160 178.0 218.0 
SA16DA 160 178.0 197.0 
SA170 170 189.0 231.0 
SA17DA 170 189.0 209.0 

@IT 
(mA) 

10 
10 
10 
10 
10 
10 
10 
10 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Maximum Maximum Rated' Peak Temperature 
Stand-By Clamping Voltage Impulse Current Coefficient 

Current @ VwM" @h'I'M(Fig.3) (Fig. 3) of V" 
10 Vcmax I- 0vmax 

(uA) (Volts) (Amperes) (mViDeg C) 

600 9.6 52.0 5.0 
600 9.2 54.3 5.0 
600 11.4 43.9 5.0 
600 10.3 48.5 5.0 
400 12.3 40.7 5.0 
400 11.2 44.7 5.0 
200 13.3 37.8 6.0 
200 12.0 41.7 6.0 
50 14.3 35.0 7.0 
50 12.9 38.8 7.0 
25 15.0 33.3 7.0 
25 13.6 36.7 7.0 
10 15.9 31.4 8.0 
10 14.4 34.7 8.0 
5 16.9 29.5 9.0 
5 15.4 32.5 9.0 
3 18.8 26.6 10.0 
3 17.0 29.4 10.0 
3 20.1 24.9 11.0 
3 18.2 27.4 11.0 
3 22.0 22.7 12.0 
3 19.9 25.1 12.0 
3 23.8 21.0 13.0 
3 21.5 23.2 13.0 
3 25.8 19.4 14.0 
3 23.2 21.5 14.0 
3 26.9 18.8 16.0 
3 24.4 20.6 16.0 
3 28.8 17.6 19.0 
3 26.0 19.2 17.0 
3 30.5 16.4 20.0 
3 27.6 18.1 19.0 
3 32.2 15.5 21.0 
3 29.2 17.2 20.0 
3 35.8 13.9 25.0 
3 32.4 15.4 23.0 
3 39.4 12.7 28.0 
3 35.5 14.1 25.0 
3 43.0 11.6 31.0 
3 38.9 12.8 28.0 
3 46.6 10.7 31.0 
3 42.1 11.9 30.0 
3 50.0 9.9 35.0 
3 45.4 11.0 31.0 
3 53.5 9.3 39.0 
3 48.4 10.3 36.0 
3 59.0 8.5 42.0 
3 53.3 9.4 39.0 
3 64.3 7.8 46.0 
3 56.1 8.6 41.0 
3 76.7 6.5 55.0 
3 69.4 7.2 50.0 
3 85.5 5.8 63.0 
3 77.4 6.5 56.0 
3 103.0 4.9 78.0 
3 93.6 5.3 70.0 
3 107.0 4.7 80.0 
3 96.8 5.2 71.0 
3 134.0 3.7 101.0 
3 121.0 4.1 91.0 
3 160.0 3.1 121.0 
3 148.0 3.4 110.0 
3 196.0 2.6 148.0 
3 177.0 2.8 133.0 
3 287.0 1.7 217.0 
3 259.0 1.9 195.0 
3 304.0 1.6 230.0 
3 275.0 1.8 208.0 

'Add C or CA suffix for bidirectional device types. (Contact factory for other voltage types.) "For bidirectional typas having VWM of 10 volts and under, their 10 limit is doubled. 

MECHANICAL DIMENSIONS 

0.81 ± 0.05 (mm) 

0.032' ± 0.002" DIA 

25.4 min (mm) 

3.14± 0.09 DIA (mm) 
0.1235' ± 0.0035" DIA 

6.28 ± 0.19 (mm) 

~ 0.247S" ±0.07S" 

25.4 min (mm) 
oil( 1.00" min .. oil( 1.00" min --___ ~ 

nz: WORLD PRODUCTS INC. 
19654 8TH ST. EAST, SONOMA, CA 95476 PHONE (707) 996-5201 FAX (707) 996-3380 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2129 



5600 TRANSFORMERS 

RELY ON MICROTRAN 
• 35 years of translonner experience 
• Proven engineering and quality 
• Competitive pricing; prompt delivery. 
Immediate Delivery From Distributors 
See EEM Pages A·2278 thru A·2298 
and Coil Section 1800 Page A·1212 

MAGNETICS FOR: 

• TELECOMMUNICATIONS 

• MILITARY I AEROSPACE 

• INSTRUMENTATION, 
CONTROL AND 
AUTOMATION 

• SWITCH MODE 
POWER SUPPLIES 

PRICING 
Domestic and off-shore facilities 
provide competitive prices on both 
high volume and short runs. 

DEUVERY 
• Over 2,000 catalog items 
• Immediate, off-the-shelf 

availability from distributors 
• Back-up 

factory 
inventory 

RDBOTIC 
PACKAGING 
• Tubes or trays available 

OTHER OPTIONS 
• Just-In=nme delivery 
• Certification for ship-to-stock 

Our experienced engineering 
team and regional offices make us 
truly accessible and responsive. 
CAE enhances our close technical 
support and quick turnaround 
on custom designs. 

~ 

QUAUTY 
CONTROL 

As a result of our 100010 quality 
control and use of automated 

state-of-the-art testing equipment, 
many of our customers have 

eliminated incoming inspection. 

AUtOMATED 
PRODUCTION 
Coil winding, soldering and other 
automated equipment, enable 
Microtran to deliver consistent 
quality at competitive pricing . 
.... 

SPECIFICATlONSI STANDARDS 

• Compliance with MIL-I-45208 • Safety agency approvals: 
• QPL listed for MIL:r:27 
• MIL-SfD-981 available 
• Solderability per MIL-STD-202 

MICROTRAN 
company, Inc. 

145 East Mineola Avenue, P.O. Box 236. Valley Stream. New York 11582 
Tel: (516) 561-6050. Fax: (516) 561-1117. 

A·2130 For manufacturers' sales offices, see yellow pages EEM 1991 



riTiTiil s~eclion 
LaJlll.Igulde 

AUDIO, RF, SPECIAL 

§ Surface Mount; • MIL Spec. 

EEM 1991 

transformers-5GOO 

For manufacturers' sales offices, see yellow pages A·2131 



I riTiTiil salection 
LWlU.J OUlda 

A·2132 

translormers-5GOO 

For manufacturers' sales offices, see yellow pages EEM 1991 



rmTm selection 
l!1JlW guide 

§ Surface Mount; • MIL Spec. 

EEM 1991 

Iranslormers-5600 

For manufacturers' sales offices, see yellow pages A·2133 



5600 TRANSFORMERS / 5600 

60 & 400 Hz 
Abbo"~ 

TECHNOLOGIES, INC. Military & Industrial Transformers 
Since 1973, Abbott Technologies, Inc., Burbank 

Division has been committed to providing high 
quality, reliable power transformers and inductors to 
the electronics industry. 

expertise to design and produce custom and special 
transformers up to 5,000 watts. 

Abbott now offers over 2,000 standard catalog 
models to choose from-all of whichwill satisfy your 
most demanding requirements. Also, if you don't see 
the exact specifications you require, we have the 

For your convenience, the Ready Reference Guide 
below will allow quick selection of the model that 
best fits your requirement. For complete information 
and a copy of the Abbott Transformer Catalog, con
tact the office or representative nearest you. 

. READY REFERENCE GUIDE 
Model Family Input Construction Power 

Cat. QPL* Freq. (Hz) Phase Mil-Spec Ind'i Levels (VA) 

P M27/312-322 50-60 1<1> Grade 4 5-300 

6C M27/326-331 50-60 1<1> Grade 4 5-170 

6DM - 50-60 3<1> Grade 5 200-3000 

6DF - 50-60 3<1> Ind'i 200-3000 

68 - 50-60 1<1> Ind'i 10-1300 

TM M27/350-354 380-420 1<1> Grade 5 15-100 

TF - 380-420 1<1> Ind'i 15-100 

E M27/388-343 380-420 1<1> Grade 5 2-175 

4A M27/332-337 380-420 1<1> Grade 5 7-150 

4D M27/344-349 380-420 3<1> Grade 5 90-1000 

R - 380-420 1<1> Grage 5 1.5-9 

Custom-Designed MIL-SPEC Magnetics 

'For specific QPL Model Numbers contact the sales office nearest you. 

EASTERN SALES OFFICE 
321 Commercial Ave., Suite 104 
Palisades Park, New Jersey 07650 
(201) 461-4005 
FAX: (201) 461-6323 

A·2134 

HEAD OFFICE 
8203 Vineland Avenue 
Sun Valley, CA 91352 
(818) 504-0644 
FAX: (818) 768-0395 

For manufacturers' sales offices, see yellow pages 

Output EEM 
Voltages Page 

5-486 A-2136-37 

5-120 A-2138 

5-200 A-2139 

5-200 A-2139 

5-120 A-2140 

5-115 A-2141 . 

5-115 A-2141 

5-486 A-2142-43 

5-120 A-2144 

5-200 A-2145 

5-300 A-2146-47 

A-214a-49 

EEM 1991 



5600 TRANSFORMERS 

Abboll~ QPL Transformers 
TECHNOLOGIES. INC. 

Over 750 Power Transformers 
Qualified to MIL· T ·27 

As a design engineer or purchasing agent for a mil
itary prime contractor or sub-contractor, you now can 
achieve rapid project approval and eliminate the time 
and expense of transformer qualification simply by 
specifying Abbott QPL transformers. 

Abbott offers over 750 military transformers
six complete product lines-proven to meet the 

. demanding requirements of MIL-T-27. 

• Thermal Shock • Humidity 
25 cycles • Shock 
(-55°C to 
+ 130°C) • Life Testing 

• Vibration 
• Immersion 
• Flammability 

Only Abbott offers a selection this wide. 

5600 

60Hz 

5-220 Volts 
5-300 VA 

Grade 4, Class S 

400 Hz (1 cfl and 3cfl) 

5-300 Volts 
2-375 VA 

Grade 5, Class S 

Abbott's military transformers have proven themselves in the 
Space Shuttle, B-1 Bomber, Cruise Missile, Phalanx, Ram, Har
poon, AWACS and Apache Helicopter programs. 

(See "Ready Reference Guide" on adjacent page for 
more model information.) 

Only Abbott offers this commitment to quality 
Our reputation for reliability has been earned by a 

conservative design philosophy in which special at
tention is given to thermal margins and the use of 
quality materials. Our Quality Assurance program is 
in accordance with MIL-I-45208A and MIL-STD-
45662. Each transformer .is 100% tested to the fol
lowing requirements: visual and mechanical, turns 
ratio, excitation current, dielectric withstanding volt
age and continuity. 

We have our own fully equipped test laboratory 
which has been accepted by the Defense Logistics 
Agency to perform qualification testing and Group A 
and B Inspection to military specification MIL-T-27. 
This is a reflection of our commitment to serving the 
defense electronics and aerospace industries. 

NEW Abbott Catalog including 
QPL Cross-references 
To help you take advantage of Abbott's QPL status, we 
have included all QPL Cross-reference numbers in our 
new catalog. Call or write today for your free copy. 

ABBOTT TECHNOLOGIES, INC. 
Head Office: 8203 Vineland Avenue. Sun Valley. CA 91352. (818) 504·0644. FAX (818) 768-0395 
Eastern Sales Office: 321 Commercial Avenue. Suite 304. Palisades Park. NJ 07650, (201) 461-4005, FAX (201) 461·6323 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2135 



5600 

Abboll~ 
TECHNOLOGIES. INC. 

SPECIFICATIONS 

INPUT PRIMARY: lI5 VAC, 60 Hz ± 5 Hz, 1 phase. t 
"A" Option: 230 V ac. Add suffix "A" to model number, 

e.g., 5PIOCTA (Fig. I). 
"B" Option: 115/230 V ae. Add suffix "B" to model num

ber, e.g., 5PIOCTB (Fig. 2). 
REGUlATION: 10% no load to full load. 
SECoNoARYVoLTAGEToLERANCE: Within 3% of listed 

output voltage when measured at full load and lI5 
VAC input. 

CONSTRUCTION: To Mll-T-27, Grade 4, Class S, Case: 
steel. 

Size B C D E 
Al 1% 1% 2% 11/16 
A2 1% 2VI6 2% 11/4 
A3 P/8 2% 31/8 11/. 
A4 2 2% 31/8 11/2 

A5 2% 211/16 31/2 IV2 

A6 2% 21VI6 31/2 1% 
A7* 2% 31/8 4% 2 
A8* 27/8 37/16 4% 2V. 
A9* 3V8 3% 4% 27/16 
AI0* 3% 41/16 5% 2% 
All* 3% 411/16 6 2% 

TRANSFORMERS 

60 Hz MIL· T ·27 Transformers 

ENVIRONMENT: To operate in 95°C maximum ambient 
temperature. Encapsulated to meet MIL-STD-SIO for 
vibration, shock, acceleration, sand, dust, humidity, 
salt-spray, fungus, sunshine, rain, explosion, and alti
tude (to a vacuum). NOTE: For high altitude operation, 
encapsulate terminals. 

INSUlATION TEST: 1750 VAC. 
SECONDARY: See output voltage and current of specific 

models listed. 

tF<Jr 50 Hz operation, reduce secondary current by 10% of ratings listed. 
These units are capable of 400 Hz operation; however. see Abbott's distinct 
line of miniature 400 Hz transformers. 

F G Model Type 

1V4 6-32 5P 
11/2 6-32 lOP 
1% 8-32 15P 
1% 8-32 20P 
2 8-32 30P 
2 8-32 40P 
2% 8-32 BOP 
2% 10-32 120P 
2% 10-32 , 160P 
3 V4-20 200P 
3% V.-20 300P 

Now QPL! 

TF4S03VY 

Weight Lbs. (Max.) Primary DCR (ohms typical) 

1.0 86 
1.5 36 
2.0 24 
2.5 15 
3.0 B.5 
3.3 6.7 
5.0 3.7 
6.5 1.9 
8.2 1.6 

10.5 1.1 
17.0 0.5 

*See Fig. 3 for header configuration used on any unit with output current greater than 10 amps. 

1.062± .062 DIA 

FIG3 

ABBon TECHNOLOGIES, INC. 

CIRCUIT DIAGRAM 
Standard and "A" 
Option 

115V 

60 Hz 

PRIMARY 

~--<3 

SECONDARY 

Head Office: 8203 Vineland Avenue, Sun Valley, CA 91352, (818) 504-0644, FAX (818) 768-0395 
Eastern Sales Office: 321 Commercial Avenue, Suite 304, Palisades Park, NJ 07650, (201) 461-4005, FAX (201) 461-6323 

A·2136 For manufacturers' sales offices, see yellow pages 

.875 ± .062 DIA 

FIG2 

"B"Option 
. for 115 V. Connect 1 
and 6, 2 and 7. 
for 230 V. Connect 2 
and 6. 

EEM 1991 



5600 TRANSFORMERS 

Abboll~ 60 Hz MIL· T ·27 Transformers 
TECHNOLOGIES. INC. 

~~~ Output Secondary QPL a.;~r~t output Size SecDndary MDdel QPL Output Output Size SecDndary Model QPL 
Current ~~~r:aT)S Model Model Current ~o~T)S Number Model VoHs Current DCRohms Number Model 

IF.L.) lAmp) Size Number ND. IF.L.) (Amp) ND. IF.L.) (A1IIJI1 JlIJtical) No. 

5.0 1.00 A1 0.335 5P5CT M27/312-01 22 0.22 A1 7.3 5P22CT M27/312-10 55 0.09 A1 34.4 5P55CT M27/312-1B 
2.00 A2 0.12 10P5CT M27/313-01 0.45 A2 1.9 10P22CT M27/313-10 O.lB A2 11.0 10P55CT M27/313-1B 
3.00 A3 0.07 15P5CT M27/314-01 0.6B A3 1.2 15P22CT M27/314-10 0.27 A3 7.5 15P55CT M27/314-1B 
4.00 A4 0.066 20P5CT M271315-01 0.91 A4 0.95 20P22CT M27/315-10 0.36 A4 6.0 20P55CT M27/315-1B 
6.00 A5 0.04 30P5CT M27/316-01 1.36 A5 0.55 30P22CT M27/316-10 0.55 A5 3.5 30P55CT M27/316-1B 
B.OO A6 0.03 40P5CT M27/317-01 I.B2 A6 0.57 40P22CT M27/317-10 0.73 A6 3.2 40P55CT M27/317-1B 

16.00 A7 0.014 BOP5CT M27/31B-01 3.64 A7 0.25 BOP22CT M27/31B-1O 1.46 A7 1.5 BOP55CT M27/31B-1B 

5P6.3CT 
5.45 AB 0.125 120P22CT M27/319-09 2.1B AB 0.B2 120P55CT M27/319·17 

6.3 0.79 A1 0.53 M27/312·02 7.27 A9 0.092 160P22CT M27/320·0B 2.91 A9 0.6 160P55CT M27/320·16 
1.5B A2 O.lB 10P6.3CT M27/313·02 9.10 AlO 0.073 200P22CT M27/321·07 3.64 A10 0.41 200P55CT M27/321·15 
2.3B A3 0.094 15P6.3CT M27/314·02 13.60 All 0.031 300P22CT M27/322·04 5.46 All 0.175 300P55CT M27/322-12 
3.16 A4 0.1 20P6.3CT M27/315·02 
4.76 A5 0.06 30P6.3CT M27/316·02 25 0.20 A1 B.23 5P25CT M27/312·ll 63 O.OB A1 52.0 5P63CT M27/312·19 
6.35 A6 0.059 40P6.3CT M27/317·02 0.40 A2 2.55 lOP25CT M27/313·ll 0.16 A2 16.4 lOP63CT M27/313-19 

12.70 A7 0.02 BOP6.3CT M27/31B·02 0.60 A3 1.4 15P25CT M27/314-ll 0.24 A3 B.6 15P63CT M27/314·19 
19.00 AB 0.0014 120P6.3CT M27/319·01 O.BO A4 1.37 20P25CT M27/315·ll 0.32 A4 B.6 20P63CT M27/315·19 

1.20 A5 0.7 30P25CT M27/316·ll O.4B A5 3.9 30P63CT M27/316·19 
B.O 0.67 A1 0.B7 5PBCT M271312·03 1.60 A6 0.67 40P25CT M27/317·ll 0.64 A6 3.7 40P63CT M27/317·19 

1.25 A2 0.27 lOPBCT M27/313·03 3.20 A7 0.3 BOP25CT M27/31B·ll 1.27 A7 1.7 BOP63CT M27/31B·19 
I.BB A3 0.16 15PBCT M27/314·03 4.BO AB 0.lB2 120P25CT M27/319·10 1.91 AB 1.11 120P63CT M27/319·1B 
2.50 A4 0.15 20PBCT M27/315·03 6.40 A9 0.11 160P25CT M27/320·09 2.25 A9 0.64 160P63CT M27/320·17 
3.76 A5 O.OB 30PBCT M27/316-03 8.00 A10 0.079 200P25CT M27/321-0B 3.1B AlO 0.47 200P63CT M27/321·16 
5.00 A6 0.079 40PBCT M27/317·03 12.00 All 0.042 300P25CT M27/322·05 4.76 All 0.lB7 300P63CT M27/322-13 

10.00 A7 0.04 BOPBCT M27/31B·03 
15.00 AB 0.022 120PBCT M27/319·02 2B O.lB Al 11.4 5P2BCT M27/312·12 70 0.071 Al 6B.0 5P70CT M27/312·20 
20.00 A9 0.0072 160PBCT M27/320·01 0.36 A2 3.0 lOP2BCT M27/313-12 0.143 A2 19.0 lOP70CT M27/313·20 

0.54 A3 1.9 15P2BCT M27/314-12 0.212 A3 11.2 15P70CT M27/314·20 
10 0.50 A1 1.34 5P10CT M27/312·04 0.71 A4 1.6 20P2BCT M27/315-12 0.2B6 A4 9.B 20P70CT M27/315-20 

1.00 A2 0.42 lOPlOCT M27/313·04 1.07 A5 0.94 30P2BCT M27/316·12 0.429 A5 5.5 30P70CT M27/316-20 
1.50 A3 0.23 15PlOCT M27/314·04 1.43 A6 0.90 40P2BCT M27/317·12 0.572 A6 5.2 40P70CT M27/317·20 
2.00 A4 0.23 20PlOCT M27/315·04 2.B6 A7 0.4 BOP2BCT M27/31B·12 1.140 A7 2.4 BOP70CT M27/31B·20 
3.00 A5 0.14 30PlOCT M27/316·04 4.29 AB 0.205 120P2BCT M27/319·ll 1.720 AB 1.20 120P70CT M27/319·19 
4.00 A6 0.11 40PlOCT M27/317-04 5.72 A9 0.150 160P2BCT M27/320·10 2.2BO A9 0.93 160P70CT M27/320·1B 
B.OO A7 0.05 BOPlOCT M27/31B-04 7.10 AlO 0.11 200P2BCT M27/321·09 2.B60 AlO 0.67 200P70CT M27/321·17 

12.00 AB 0.031 120P10CT M27/319-03 10.70 All 0.046 300P2BCT M27/322-06 4.290 All 0.26 300P70CT M27/322-14 
16.00 A9 O.OOB 160PlOCT M27/320-02 
20.00 AlO 0.02 200PlOCT M27/321-0l 31 0.16 A1 13.B 5P31CT M27/312-13 BO 0.067 A1 BO.O 5PBOCT M27/312-21 

0.32 A2 3.B lOP31CT M27/313-13 0.125 A2 25.0 10PBOCT M27/313-21 
12.6 0.39 A1 2.06 5P12.6CT M27/312-05 O.4B A3 2.2 15P31CT M27/314-13 0.lB7 A3 13.6 15PBOCT M27/314-21 

0.79 A2 0.65 lOP12.6CT M27/313-05 0.64 A4 2.2 20P31CT M27/315-13 0.250 A4 13.4 20PBOCT M27/315-21 
1.19 A3 0.4 lSP12.6CT M27/314-0S 0.97 AS 0.96 30P31CT M27/316-13 0.375 A5 6.4 30PBOCT M27/316-21 
1.59 A4 0.34 20P12.6CT M27/31S-0S 1.29 A6 0.95 40P31CT M27/317-13 O.SOO A6 6.4 40PBOCT M27/317-21 
2.3B AS 0.2 30P12.6CT M27/316-05 2.5B A7 0.45 BOP31CT M27/31B-13 1.000 A7 2.7 BOPBOCT M27/31B-21 
3.1B A6 O.lB 40P12.6CT M27/317-0S 3.B7 AB 0.31 120P31CT M27/319-12 1.S00 AB 1.43 120PBOCT M27/319-20 
6.35 A7 0.07 BOP12.6CT M27/31B-05 5.17 A9 0.166 160P31CT M27/320-11 2.000 A9 1.06 160PBOCT M27/320-19 
9.53 AB 0.041 120P12.6CT M27/319-04 6.40 AlO 0.12 200P31CT M27/321-1O 2.500 A10 0.74 200PBOCT M27/321-1B 

12.70 A9 0.035 160P12.6CT M27/320-03 9.67 All 0.054 300P31CT M27/322-07 3.750 All 0.3 300PBOCT M27/322-15 
lS.90 AlO 0.027 200P12.6CT M27/321-02 

35 0.14 A1 17.6 5P35CT M27/312-14 90 0.05S A1 112.00 5P90CT M27/312-22 
14 0.36 A1 2.9S SP14CT M27/312-06 0.29 A2 4.5 lOP35CT M27/313-14 0.111 A2 30.4 10P90CT M27/313-22 

0.72 A2 0.74 10P14CT M27/313-06 0.43 A3 3.0 15P35CT M27/314-14 0.167 A3 20.0 15P9OCT M27/314-22 
1.07 A3 0.6 15P14CT M27/314-06 0.57 A4 2.4 20P35CT M27/315-14 0.222 A4 14.B 20P90CT M27/315-22 
1.43 A4 0.4 20P14CT M27/315-06 0.B6 A5 1.4 30P35CT M27/316-14 0.332 A5 B.6 30P90CT M27/316-22 
2.15 A5 0.23 30P14CT M27/316-06 1.14 A6 1.32 40P35CT M27/317-14 0.445 A6 B.4 40P90CT M27/317-22 
2.B6 A6 0.19 40P14CT M27/317-06 2.2B A7 0.5 BOP35CT M27/318-14 0.B90 A7 3.B BOP9OCT M27/31B-22 
5.72 A7 0.1 BOP14CT M27/31B-06 3.43 AB 0.35 120P35CT M27/319-13 1.340 AB 1.96 120P90CT M27/319-21 
B.59 AB 0.055 120P14CT M27/319-05 4.57 A9 0.240 160P35CT M27/320-12 1.7BO A9 1.49 160P90CT M27/320-20 

11.40 A9 0.042 160P14CT M27/320-04 5.71 AlO 0.17 200P35CT M27/321-ll 2.220 AlO 1.05 200P90CT M27/321-19 
14.30 AI0 0.029 200P14CT M27/321-03 B.59 All 0.072 300P35CT M27/322-0B 3.320 All 0.43 300P90CT M27/322-16 

16 0.34 A1 3.35 5P16CT M271312-07 39 0.13 A1 19.7 5P39CT M27/312-15 100 0.050 A1 113.0 5P100CT M27/312-23 
0.6B A2 1.0B lOP16CT M27/313-07 0.26 A2 6.3 lOP39CT M27/313-15 0.100 A2 40.5 10P100CT M27/313-23 
0.94 A3 0.67 15P16CT M271314-07 0.3B A3 3.5 15P39CT M27/314-15 0.150 A3 22.0 15P100CT M27/314-23 
1.25 A4 0.52 20P16CT M27/315-07 0.51 A4 3.6 20P39CT M27/315-15 0.200 A4 15.5 20P100CT M27/315-23 
I.B7 A5 0.2B 30P16CT M27/316-07 0.77 AS 1.62 30P39CT M27/316-15 0.300 A5 10.0 30P100CT M27/316-23 
2.50 A6 0.2B 40P16CT M27/317-07 1.03 A6 1.5 40P39CT M27/317-15 0.400 A6 9.4 40P100CT M27/317-23 
5.00 A7 0.12 BOP16CT M27/31B-07 2.05 A7 0.7 BOP39CT M27/31B-15 O.BOO A7 4.2 BOPlOOCT M27/31B-23 
7.50 AB 0.072 120P16CT M27/319-06 3.07 AB 0.342 120P39CT M27/319-14 1.200 AB 2.75 120P100CT M27/319-22 

10.00 A9 0.046 160P16CT M27/320-05 4.10 A9 0.270 160P39CT M27/320-13 1.600 A9 1.69 160PlOOCT M27/320-21 
12.50 AlO 0.034 200P16CT M27/321-04 5.12 AlO O.lB 200P39CT M27/321-12 2.000 A10 1.17 200PlOOCT M27/321-20 
1B.70 All 0.02 300P16CT M27/322-01 7.69 All O.OB 300P39CT M27/322-09 3.000 All 0.4B. 300P100CT M27/322-17 

1B 0.2B A1 4.65 5P1BCT M27/312-0B 43 0.12 A1 22.0 5P43CT M27/312-16 110 0.045 A1 140.0 5PllOCT M27/312-24 
0.55 A2 1.42 lOP1BCT M27/313-0B 0.23 A2 7.0 10P43CT M27/313-16 0.091 A2 44.5 lOP110CT M27/313-24 
0.B3 A3 0.7B 15P1BCT M27/314-0B 0.35 A3 4.65 15P43CT M27/314-16 0.136 A3 2B.0 15PllOCT M27/314-24 
1.11 A4 0.62 20P1BCT M27/315-0B 0.46 A4 4.0 20P43CT M27/315-16 0.lB2 A4 23.0 20PllOCT M27/315-24 
1.67 A5 0.3B 30P1BCT M27/316-0B 0.70 A5 2.15 30P43CT M27/316-16 0.272 A5 13.6 30PllOCT M27/316-24 
2.21 A6 0.36 40P1BCT M27/317-0B 0.93 A6 1.62 40P43CT M27/317-16 0.364 A6 12.5 40PllOCT M27/317-24 
4.44 A7 0.16 BOP1BCT M27/31B-OB I.B5 A7 0.94 BOP43CT M27/318-16 0.726 A7 5.7 BOPllOCT M27/31B-24 
6.6B AB O.OB 120P1BCT M27/319-07 2.79 AB O.4B 120P43CT M27/319-15 1.090 AB 3.05 120P11OCT M27/319-23 
B.B9 A9 0.060 160P1BCT M27/320-06 3.70 A9 0.3B2 160P43CT M27/320-14 1.4S0 A9 2.3 160P11OCT M27/320-22 

11.10 AlO 0.04 200P1BCT M27/321-05 4.64 AlO 0.26 200P43CT M27/321-13 1.B20 AlO 1.6 200P110CT M27/321-21 
16.70 All 0.022 300P1BCT M27/322-02 6.95 All 0.10B 300P43CT M27/322-1O 2.720 All 0.65 300P11OCT M27/322-1B 

20 0.25 A1 5.25 5P20CT M271312-09 4B 0.10 A1 30.0 5P4BCT M27/312-17 123 0.040 A1 19B.0 5P123CT M27/312-25 
0.50 A2 1.54 10P20CT M27/313-09 0.21 A2 9.3 10P48CT M27/313-17 0.OB1 A2 70.0 10P123CT M27/313-25 
0.75 A3 0.9 15P20CT M27/314-09 0.31 A3 5.2 15P4BCT M27/314-17 0.122 A3 33.5 15P123CT M27/314-25 
1.00 A4 0.B5 20P20CT M27/315-09 0.42 A4 4.4 20P4BCT M27/315-17 0.162 A4 35.0 20P123CT M27/315-25 
1.50 A5 0.4 30P20CT M27/316-09 0.63 A5 2.4 30P4BCT M27/316-17 0.244 A5 15.3 30P123CT M27/316-25 
2.00 A6 0.43 40P20CT M27/317-09 0.B3 A6 2.35 40P4BCT M27/317-17 0.325 A6 14.6 40P123CT M27/317-25 
4.00 A7 0.19 BOP20CT M27/31B-09 1.63 A7 1.0 BOP4BCT M27/31B-17 0.650 A7 6.5 BOP123CT M27/31B-25 
6.00 AB 0.120 120P20CT M27/319-0B 2.50 AB 0.66 120P4BCT M27/319-16 0.970 AB 4.35 120P123CT M27/319-24 
B.OO A9 0.070 160P20CT M27/320-07 3.33 A9 0.405 160P4BCT M27/320-15 1.300 A9 2.57 160P123CT M27/320-23 

10.00 AlO 0.066 200P20CT M27/321-06 4.17 AlO 0.29 200P4BCT M27/321-14 1.620 A10 1.B 200P123CT M27/321-22 
15.00 All 0.026 300P20CT M27/322-03 6.26 All 0.165 300P4BCT M27/322-ll 2.440 All 0.74 300P123CT M27/322-19 

Other standard models to 300V output and 1000 VA are available. Contact our nearest office for complete information. 

ABBOTT TECHNOLOGIES, INC. 
Head Office: 8203 Vineland Avenue, Sun Valley, CA 91352, (818) 504-0644, FAX (818) 768-0395 
Eastern Sales Office: 321 Commercial Avenue, Suite 304, Palisades Park, NJ 07650, (201) 461-4005, FAX (201) 461-6323 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2137 
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SPECIFICATIONS 
INPUT PRIMARY: 115 VAC. 50 to 65 Hz, 1 Phase. 
See 'A' and 'X' options below. 
REGULATION: 10% no load to full load. 
SECONDARY VOLTAGE TOLERANCE: Within 3% 

when measured at full load and 115 VAC 
input. 

INSULATION TEST: 1500 VAC. 
OPERATING TEMP.: 90°C maximum ambient 

temperature. 
CONSTRUCTION: To Mll-T-27, Grade 4, Class S, 

life "X" no 000 hrs ) , 
Output Current (Amps) Weight 

Output Volts Parallel Series Lbs. 
(F.L.) Connection Connection Size Typ. 

5V Parallel 1.00 0.50 EB 1.2 
IOV C.T. 3.00 1.50 FA 2.2 
Series 6.00 3.00 GA 3.3 

12.00 6.00 HA 4.7 
20.00 10.00 JA 7.4 

6.3V Parallel O.SO 0.40 EB 1.2 
12.6VC.T. 2.3S 1.19 FA 2.2 
Series 4.76 2.3S GA 3.3 

9.52 4.76 HA 4.7 
20.00 10.00 JA 7.4 

SV Parallel 0.62 0.31 EB 1.2 
16VC.T. I.S6 0.93 FA 2.2 
Series 3.72 I.S6 GA 3.3 

7.44 3.72 HA 4.7 
17.50 S.75 JA 7.4 
20.00 10.00 KA 9.S 

IOV Parallel 0.50 0.25 EB 1.2 
20VC.T. 1.50 0.75 FA 2.2 
Series 3.00 1.50 GA 3.3 

6.00 3.00 HA 4.7 
14.00 7.00 JA 7.4 
17.00 S.50 KA 9.S 

12V Parallel 0.40 0.20 EB 1.2 
24VC.T. 1.20 0.60 FA 2.2 
Series 2.40 1.20 GA 3.3 

4.S0 2.40 HA 4.7 
11.60 5.S0 JA 7.4 
14.16 7.0S KA 9.S 

17V Parallel 0.30 0.15 EB 1.2 
34V C.T. O.SS 0.44 FA 2.2 
Series 1.76 O.SS GA 3.3 

3.52 1.76 HA 4.7 
S.20 4.10 JA 7.4 

10.00 5.00 KA 9.S 
20V Parallel 0.24 0.12 EB 1.2 
40V C.T. 0.72 0.36 FA 2.2 
Series 1.44 0.72 GA 3.3 

2.SS 1.44 HA 4.7 
7.00 3.50 JA 7.4 
S.50 4.25 KA 9.S 

2SV Parallel O.IS 0.09 EB 1.2 
56VC.T. 0.54 0.27 FA 2.2 
Series LOS 0.54 GA 3.3 

2.1G 1.0S HA 4.7 
5.00 2.50 JA 7.4 
6.0G 3.03 KA 9.S 

44V Parallel 0.10 0.05 EB 1.2 
SSV C.T. 0.30 0.15 FA 2.2 
Series O.GO 0.30 GA 3.3 

1.20 0.60 HA 4.7 
3.16 1.58 JA 7.4 
3.86 1.93 KA 9.S 

60V Parallel 0.08 0.04 EB 1.2 
120VC.T. 0.24 0.12 FA 2.2 
Series 0.4S 0:24 GA 3.3 

0.96 0.4S HA 4.7 
2.32 1.16 JA 7.4 
2.S2 1.41 KA 9.8 

ABBOTT TECHNOLOGIES, INC. 

TRANSFORMERS 

60 Hz MIL·T·27 Transformers 

EFFICIENCY: From 80% to 90% typical. 
ENVIRONMENT: Encapsulated to meet Mll-STD-

810 for vibration, shock, sand, dust, humidity, 
salt spray, fungus, sunshine, rain, explosion, 
and altitude (to a vacuuml. NOTE: for high 
altitude operation, encapsulate terminals. 

Now QPL! 

OPTIONS AVAILABLE: Other output voltages and 
230 VAC input are available. Please consult 
our nearest office for complete information. 

Model QPL 
Number Number 

6C5-5 M27/326-01 
6C5-15 M27/327-01 
6C5-30 M27132S-01 
6C5-60 M27/329-01 
6C5-100 M27/330-0l 

6C6-5 M271326-02 
6C6-15 M27/327-02 
6C6-30 M27/32S-02 
6C6-60 M271329-02 
6C6-126 M271330-02 

6CS-5 M271326-03 
6CS-15 M271327-03 
6CS-30 M27132S-03 
6CS-60 M27I329-03 
6CS-140 M271330-03 
6CS-160 M27/331-01 

6CIO-5 M271326-04 
6CIO-15 M27/327-04 
6CIO-30 M27/32S-04 
6CIO-60 M27/329-04 
6CIO-140 M27/330-04 
6Cl0-170 M27/331-02 

6C12-5 M271326-05 
6C12-15 M27/327-05 
6C12-30 M27/32S-05 
6C12-60 M27/329-05 
6C12-140 M271330-05 
6CI2-170 M27/331-03 

6C17-5 M27/326-06 
6C17-15 M27I327-06 
6C17-30 M27/32S-06 
6C17-60 M271329-06 
6C17-140 M27I330-06 
6C17-170 M27/331-04 

GC20-5 M27/32G-07 
GC20-15 M27/327-07 
6C20-30 M27/32S-07 
GC20-60 M27/329-07 
GC20-140 M27/330-07 
GC20-170 M27/331-05 

GC2S-5 M27/32G-OS 
GC2S-15 M27/327-0S 
GC2S-30 M27/328-0S 
GC28-GO M271329-0S 
GC2S-140 M27/330-0S 
GC2S-170 M27/331-06 

GC44-5 M271326-09 
6C44-15 M271327-09 
GC44-30 M27I328-09 
6C44-60 M27i329-09 
6C44-140 M27/330-09 
6C44-170 M27/331-07 

6CGO-5 M271326-IO 
6C60-15 M27/327-10 
6C60-30 M27I328-10 
6C60-60 M271329-10 
6C60-140 M27/330-IO 

NOTE: These units are 
also capable of 400 Hz 
operation. 

TF4S03 __ 

Circuit Diagram 
Standard and "A" Option 
Series Connected: Connect 4 and 5. 
Parallel Connected: Connect 3 and 4. 5 and 6. 
230 Vac. Add suffix "A" to model number, 

e.g., 6C5-5A. 

"X" Option 
Series Connected: Connect 4 and 5. 
Parallel Connected: Connect 3 and 4, 5 and 6. 
Electrostatic shield grounded to case and Pin 7. 
Add suffix "X" to model number, e.g., 6C5-5X. 

Size A B C 

EB 1.938 1.812 2.438 

FA 2.312 2.062 3.125 

GA 2.750 2.375 3.812 

HA 3.062 2.625 4.250 

JA 3.562 3.062 4.875 

KA 3.938 3.375 5.250 

Dimension A, B = +0.000 -0.125 
Dimension C = +0.000 -0.188 

D 

1.375 

1.688 

2.125 

2.297 

2.625 

3.000 

J ie: ie: 2 I 
I 

cv4 6 

E F 
1.250 6-32x% 

1.438 6-32x% 

1.750 6-32x% 

1.859 8-32x% 

2.125 8-32x% 

2.438 10-32 x l/2 

6C60-170 M27/331-08 Dimension D, E = ±0.016 except size KA = 0.031 
Dimension F = ±0.062 

Head Office: 8203 Vineland Avenue, Sun Valley, CA 91352, (818) 504-0644, FAX (818) 768-0395 
Eastern Sales Office: 321 Commercial Avenue, Suite 304, Palisades Park, NJ 07650, (201)461-4005, FAX (201)461-6323 

A·2138 For manufacturers' sales offices, see yellow pages EEM 1991 
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,Abboll~ 
TECHNOLOGIES. INC. 

60 Hz, 3 (2) MIL· T ·27 
and Industrial Transformers 

SPECIFICATIONS 
INPUT PRIMARY: 

WYE: 120V L-Com. 
208V L-L 

DELTA: 120V L-L 
DELTA: 230V L-L 
DELTA: 440V L-L 

or 
Suffix A 
.Suffix C 
SuffixE 
Suffix F 

NOTE: To order a specific input volt
age add suffix to model number. 
(EXAMPLE: 60 (l 15·200E has in· 
put 230V L·L (3 wire DELTAll. 

INPUT FREQUENCY: 50 Hz to 65 Hz. 
OUTPUT: See specific models listed. 
OUTPUT VOLTAGE TOLERANCE: 

Within 5% when measured at full 
load and nominal VAC input. 

REGULATION: 10% max. no load to 
full load. (6% on size 3 thru 6l. 

INSULATION TEST: 1500 VRMS 
EFFICIENCY: Ranges from 90% to 

95% typical. 
OPERATING AMBIENT TEMP.: 80aC 

maximum on sizes 1-6; 60aC 
maximum on sizes 7-9. 

MIL·T·27 CONSTRUCTION: (Grade 5 
Class Sl. Specify the letter "M" 
in the model number. (Example: 
60M15-200 ( n. 
NOTE: MIL-T-27 add .20 to Dim. 
A, B, C. Other inputs and! or 
outputs available. 

INDUSTRIAL CONSTRUCTION: 
Industrial Grade (open framel: 
SpecifY the letter "F" in the 
model number. (Example: 60F 
15·200 (n. 

Delta: L to L (3 wire) WYE: L to L 
WYE: L to Com. (4 wire) (3 wire) 

Load Load WL 
Volts Current Llls. 

Delta: L to L (3 wire) 
WYE: L to Com. (4 wire) 

Load 
VoHs Current 

MIL·T·27 
TF 5S03ZZ 

WYE: L to L 
(3 wire) 

Load 
Volts Current 

Wt. 
Llls. Volts Current 

Model No. R.M.S. (Amps) R.M.S. (Amps) Size (Typ.) Model No. R.M.S. (Amps) R.M,S. (Amps) Size (Typ.) 

6D( )5.2001 ) 
6D( )5·4S0 I 
6D( )S·6S0( ) 

6D( 112·200( ) 
6D( 112-450( I 
6D( )12·650( I 
SD( )12·850( I 
6D( )12·1100( I 
6D( )12·1S00( 
6D( 112·2000( ) 
6D( 112·2500( ) 
6D( 112·3000( ) 

6D( 115·200( ) 
6D( 115-450( I 
6D( )l5·650( I 
6D( )lS·850( 
6D( 115.IlOO( ) 
6D( )15·1S00( I 
6D( )lS·2000( 
601 )lS·2500( I 
60 )15·3000( 

6D( )20.2001 ) 
6D( )20·4S0 I 
6D( )20·650 ) 
6D( )20·850( ) 
6D( )20·1100( ) 
6D( )20.15001 ) 
6D( )20·2000 ) 
6D( )20·2500( ) 
6D( )20·3000( ) 

r~ n ::,.. 
A MAX. :;::: 

u:~-o 

INPUT 

5 
S 
5 

12 
12 
12 
12 
12 
12 
12 
12 
12 

15 
15 
15 
15 
15 
15 
15 
15 
15 

20 
20 
20 
20 
20 
20 
20 
20 
20 

13.30 8.66 7.70 1 14 
30.00 8.66 17.30 2 20 
43.30 8.66 25.()0 3 28 

5.56 20.8 3.21 1 14 
12.50 20.8 7.21 2 20 
18.10 20.8 10.40 3 28 
23.60 20.8 13.60 4 39 
30.60 20.8 17.60 5 48 
41.70 20.8 24.00 6 58 
55.S5 20.8 32.05 7 60 
69.44 20.8 40.09 8 68 
83.30 20.8 48.08 9 78 

4.44 26.0 2.56 1 14 
10.00 26.0 5.77 2 20 
14.40 26.0 8.33 3 28 
18.90 26.0 10.90 4 39 
24.40 26.0 14.10 5 48 
33.30 26.0 19.20 6 58 
44.44 26.0 25.65 7 60 
5S.S5 26.0 32.0S 8 68 
66.66 26.0 38.46 9 78 

3.33 34.6 1.93 1 14 
7.50 34.6 4.33 2 20 

10.80 34.6 6.26 3 28 
14.20 34.6 8.19 4 39 
18.30 34.6 10.60 5 48 
25.00 34.6 14.40 6 58 
33.33 34.6 19.27 7 60 
41.66 34.6 24.08 8 68 
50.00 34.6 28.88 9 78 

~·1 r- c ."j it' ~~ fRl e ~=rr 
~ FG 

10-32 THO. TYP. 'I' ~ ..l1 
.280 x .4 (4 PLS.) 

OUTPUT INPUT CONNECTION 
WYE: L·Com. 1, 2, 3 Line. 4 com. 
WYE: L·L 1, 2, 3 (Pin 4 not used) 
DELTA: L·L 1, 2, 3 (Pin 4 not used) 

OUTPUT CONNECTION 
WYE: L·Com. connect 6·8·10 

Load 5·6, 7·6, 9·6 
DELTA: L·L Connect 6·7, 8·9, 5·10 

Load 5,7, 9 
WYE: L·L connect 6·10, 8·10 

Load 5,7,9 

ABBon TECHNOLOGIES, INC. 

6D( )28·200( ) 28 
5~ )28.450! I 28 
60 )28·650 28 
6D( )28·850 ) 28 
6D( )28.11001 ) 28 
6°l )28·1500 I 28 
60 )28·2000 28 
60( )28·2500 28 
60( )28·3000 ) 28 
60( )48·200( ) 48 
60( )48-450( ) 48 
5D( )48·6S0( ) 48 
60( )48·850( ) 48 
6D( )48·1100( ) 48 
601 )48.15001 ) 48 
60 )48·2000 ) 48 
60 )48·2500 ) 48 
60( )48·3000 ) 48 

60( )115.2001 ) 115 
60! )115·450 l l1S 
60 )115·650 115 
60( )115.850b) 115 
601 )115·110 1 ) 115 
60 )115·1500 ) 115 
60 )115·2000 ) 115 
601 )115·2500 ) 115 
60 )115·3000 ) 115 

SIZE A B 

1 6.10 4.10 

2 7.70 4.10 

3 7.70 5.10 

4 9.20 4.60 

5 9.20 5.10 

6 9.20 5.85 

7 11.00 4.85 

8 11.00 5.35 

9 11.00 5.85 

DIM. TOL.: E, F, G, ±.06 

Head Office: 8203 Vineland Avenue, Sun Valley, CA 91352, (818) 504-0644, FAX (818) 768-0395 

2.38 
5.36 
7.74 

10.10 
13.10 
17.90 
23.81 
29.76 
35.71 

1.39 
3.13 
4.51 
5.90 
7.64 

10.40 
13.88 
17.36 
20.83 

.58 
1.30 
1.88 
2.46 
3.19 
4.35 
5.80 
7.25 
8.67 

C 

4.62 

5.43 

5.43 

6.78 

6.78 

6.78 

8.13 

8.13 

8.13 

Eastern Sales Office: 321 Commercial Avenue, Suite 304, Palisades Park, NJ 07650, (201) 461-4005, FAX (201) 461-6323 

EEM 1991 For manufacturers' sales offices, see yellow pages 

48.5 1.37 1 14 
48.5 3.09 2 20 
48.5 4.47 3 28 
48.5 5.83 4 39 
48.5 7.56 5 48 
48.5 10.30 6 58 
48.5 13.75 7 60 
48.5 17.18 8 68 
48.5 20.62 9 78 

83.1 .80 1 14 
83.1 1.81 2 20 
83.1 2.61 3 28 
83.1 3.41 4 39 
83.1 4.41 5 48 
83.1 6.02 6 58 
83.1 8.02 7 60 
83.1 10.02 8 68 
83.1 12.03 9 78 

200.0 .34 1 14 
200.0 .75 2 20 
200.0 1.09 3 28 
200.0 1.42 4 39 
200.0 1.84 5 48 
200.0 2.51 6 58 
200.0 3.33 7 60 
200.0 4.18 8 68 
200.0 5.00 9 78 

0 E F G 

4.10 3.10 3.75 4.81 

4.10 3.10 4.00 6.00 

5.10 4.10 4.00 6.00 

5.10 3.86 5.24 7.50 

5.60 4.36 5.24 7.50 

6.35 5.11 5.24 7.50 

5.10 3.86 6.40 9.00 

5.60 4.36 6.40 9.00 

6.10 5.11 6.40 9.00 

A·2139 
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Abboll~ 
TECHNOLOGIES. INC. 

60 Hz Industrial Transformers 

SPECIFICATIONS 
INPUT PRIMARY: 115 VAC standard. 230 VAC at 10% additional cost. 

Specify by' suffixing "A" to model number. 115/230 VAC dual input at 
10% additional cost. Specify by suffixing "B" to model number. 

INPUT FREQUENCY: 50 to 400 Hz, 1 phase. 
REGULATION: 15% Max. from no load to full load (6% on units size 8 

and larger). 
SECONDARY VOLTAGE TOLERANCE: Within 5% of listed output voltage 

when measured at full load and 115 VAC input. 
INSULATION TEST: 1500 VAC. 
OPERATING TEMPERATURE: 80°C maximum ambient (lOOC on units size 8 

and larger). 
APPROXIMATE EFFICIENCY: Ranges from 80% to 90% typical. 
CONSTRUCTION: Commercial grade using Silicon Iron for core and heavy 

insulated synthetic film magnet wire with class "B" ratin~ impregnated 
with a high quality insulating varnish having a class "H' rating. Other 
outputs and/ or inputs available on request. 

Output Current (Amps) Weight 
Output Volts Parallel Series Lbs. Madel 

(F.L) Connection Connection Size Typ. Number 

5V Parallel 2.0 1.0 1 1.2 6B5·10 
10V C.T. Series 3.0 1.5 2 1.5 6B5·15 

6.0 3.0 3 2.2 6B5·30 
12.0 6.0 4 3.0 6B5·60 
18.0 9.0 5 4.3 6B5·90 
26.0 13.0 6 5.5 6B5·130 
32.0 16.0 7 7.0 6B5·160t 
60.0 30.0 8 13.0 6B5-300t 

100.0 50.0 9 23.0 6B5·5oot 
6.3V Parallel 1.60 0.80 1 1.2 6B6·10 
12.6V C.T. Series 2.40 1.20 2 1.5 6B6·15 

4.80 2.40 3 2.2 6B6·30 
9.40 4.70 4 3.0 6B6·60 

14.4 7.20 5 4.3 6B6·90 
20.6 10.3 6 5.5 686·130 
25.4 12.7 7 7.0 6B6·160t 
48.0 24.0 8 13.0 6B6.300t 95.0 47.5 9 23.0 6B6·600 

8V Parallel 1.20 0.60 1 1.2 6B8·10 
16V C.T. Series 1.80 0.90 2 1.5 6B8·15 

3.60 1.80 3 2.2 688·30 
7.60 3.80 4 3.0 688·60 

11.2 5.60 5 4.3 688·90 
16.2 8.10 6 5.5 688·130 
20.0 10.0 7 7.0 688·160· 
37.5 18.75 8 13.0 688-300t 
75.0 37.50 9 23.0 6B8.6oof 100.0 50.0 10 26.0 688·800 

10V Parallel 1.0 0.5 1 1.2 6B10·10 
20V C.T. Series 1.5 0.75 2 1.5 6B10-15 

3.0 1.5 3 2.2 6B10·30 
6.0 3.0 4 3.0 6B10·60 
9.0 4.5 5 4.3 6B10·90 

13.0 6.5 6 5.5 6B10·130 
16.0 8.0 7 7.0 6810·160· 
30.0 15.0 8 13.0 6Blo.3°H 60.0 30.0 9 23.0 6BI0·600 
85.0 42.5 10 26.0 6B10·850 

100.0 50.0 11 36.0 6810·10 t 
12V Parallel 0.82 0.41 1 1.2 6812·10 
24V C.T. Series 1.24 0.62 2 1.5 6B12·15 

2.50 1.25 3 2.2 6812·30 
5.0 2.50 4 3.0 6B12·60 
7.5 .3.75 5 4.3 6B12·90 

10.82 5.41 6 5.5 6812·130 
13.32 6.66 7 7.0 6812.160· 
25.00 12.50 8 13.0 6812-3°H 50.00 25.00 9 23.0 6B12·600 
71.00 35.50 10 26.0 6B12·850 

100.00 50.00 11 36.0 6812·12 t 

• Use Fig. 3 for layout tUse Fig. 4 for layout 

SIZE A B C D E F HOLE FIG. 

Output Volts 
(F.L.) 

17V Parallel 
34V C.T. Series 

20V Parallel 
40V C.T. Series 

28V Parallel 
56V C.T. Series 

44V Parallel 
88V C. T. Series 

60V Parallel 
120V C.T. Series 

F18.1,2,3 

Output Current (Amps) 
Parallel 

Connection 

0.58 
0.88 
1.76 
3.52 
5.28 
7.64 
9.40 

17.65 
35.00 
50.00 
76.5 

0.5 
0.74 
1.5 
3.0 
4.5 
6.5 
8.0 

15.0 
30.0 
42.5 
65.0 

0.36 
0.52 
1.06 
2.14 
3.20 
4.64 
5.70 

10.70 
21.43 
30.36 
46.42 

0.22 
0.34 
0.68 
1.36 
2.04 
2.94 
3.62 
6.82 

13.64 
19.32 
29.54 

0.16 
0.250 
0.50 
1.0 
1.5 
2.16 
2.66 
5.00 

10.00 
14.16 
21.67 

OUTPlIT 
SERIES 

4 CONNECT L 
4 & 5 0 
PARALLEL ~ 
CONNECT 
3 & 4, 
5 & f> 

S,rles 
Connection 

0.29 
0.44 
0.88 
1.76 
2.64 
3.82 
4.70 
8.8 

17.5 
25.00 
38.25 

0.25 
0.37 
0.75 
1.5 
2.25 
3.25 
4.0 
7.50 

15.0 
21.25 
32.50 

0.18 
0.26 
0.53 
1.07 
1.60 
2.32 
2.85 
5.35 

10.71 
15.18 
23.21 

0.11 
0.17 
0.34 
0.68 
1.02 
1.47 
1.81 
3.41 
6.82 
9.66 

14.77 

0.08 
0.125 
0.25 
0.50 
0.75 
1.08 
1.33 
2.50 
5.00 
7.08 

10.83 

Size 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

Weight 
Lbs. 
Typ. 

1.2 
1.5 
2.2 
3.0 
4.3 
5.5 
7.0 

13.0 
23.0 
26.0 
36.0 

1.2 
1.5 
2.2 
3.0 
4.3 
5.5 
7.0 

13.0 
23.0 
26.0 
36.0 

1.2 
1.5 
2.2 
3.0 
4.3 
5.5 
7.0 

13.0 
23.0 
26.0 
36.0 

1.2 
1.5 
2.2 
3.0 
4.3 
5.5 
7.0 

13.0 
23.0 
26.0 
36.0 

1.2 
1.5 
2.2 
3.0 
4.3 
5.5 
7.0 

13.0 
23.0 
26.0 
36.0 

1 1.95 1.68 2.31 2.37 - 2.87 0.18 1 STANDARD 6. "A" OPT 10:-:1 "811 OPTION 

Madel 
Number 

6B17·10 
6817·15 
6817·30 
6B17·60 
6817·90 
6817·130 
6817·160· 
6817·300t 
6B17.600! 
6817·850 
6817·130 t 
6820·10 
6820·15 
6820·30 
6820·60 
6820·90 
6820·130 
6820·160· 
6820-300· 
6820.60a 
6B20·850 
6820-13 t 
6828·10 
6828·15 
6828·30 
6B28·60 
6828·90 
6B28·130 
6828·160'· 
6B28·300· 
6828.6ool 
6828·850 
6B28·1300t 

6844·10 
6B44·15 
6B44·30 
6B44·60 
6B44-90 
6844·130 
6844·160· 
6844-300· 
6844·600· 
6844-850· 
6844·1300t 
6860·10 
6860·15 
6860·30 
6860-60 
6860·90 
6860·130 
6860-160· 
6860-300· 
6860-600· 
6860·850· 
6860-1300t 

2 2.26 1.93 2.68 2.B1 - 3.12 0.18 1 IIX" Option: Electrostatic shield grounded to mounting bracket. Add suffix "X" to model number, 

3 2.57 2.18 3.06 3.12 - 3.56 0.18 1 e.g., 6AS·10X. 

4 2.81 2.43 3.37 2.25 2.12 2.70 0.2xO.3 2 
5 3.12 2.68 3.75 2.50 2.25 2.86 0.2xO.3 2 
8 3.44 2.93 4.12 2.75 2.37 2.98 0.2xO.3 3 
7 3.75 3.18 4.50 3.00 2.50 3.11 0.2xO.3 3 

7A 4.50 3.18 3.75 3.75 2.50 3.11 0.26xO.4 4 
8 5.25 3.B7 4.37 4.37 2.B5 3.75 0.26xO.4 3 

SA 5.25 3.B7 4.37 4.37 2.85 3.75 0.26xO.4 4 
9 6.37 4.62 5.31 5.31 3.22 4.20 0.26xO.4 40r5 

10 6.37 4.99 5.31 5.31 3.60 4.58 0.26xO.4 40r5 
11 7.50 5.37 6.25 6.75 3.60 4.B5 0.26xO.4 4 

DIMENSIONAL f!II.ERANCE: ± 0.06 except B IS max. 

ABBOTT TECHNOLOGIES, INC. 
Head Office: 8203 Vineland Avenue, Sun Valley, CA 91352. (818) 504·0644, FAX (818) 768·0395 
Eastern Sales Office: 321 Commercial Avenue, Suite 304, Palisades Park, NJ07650, (201)461·4005, FAX (201)461·6323 

A·2140 For manufacrurers' sales offices, see yellow pages EEM 1991 



5600 TRANSFORMERS 

Abboll\~ 400 Hz MIL·T·27 and Industrial 
Toroid Transformers TECHNOLOGIES. INC 

Now QPL! 
SPECIFICATIONS 
INPUT PRIMARY: 115V, 400 Hz ±20 Hz, I phase; for 230V operation add 

the suffix "A" 
REGULATION: 5% or less, no load to full load 
SECONDARY VOLTAGE TOLERANCE: Within 5% when measured at full load 

and 115 VAC input 
INSULATION TEST: 1000 VAC 
OPERATING TEMPERATURE: MODEL TM 90°C maximum ambientl MODEL 

TF SO°C maximum ambient. 
APPROXIMATE EFFICIENCY: 90% to 95% typical. . 
OUTPUT SECONDARY: See voltage and current of specific models listed 
CONSTRUCTION: MODEL TF - Open frame, Industrial Grade with Teflon 

leads 6" long. MODEL TM - to meet MIL-T-27, Grade 5, Class S, MIL
type Designation TF5S03ZZ 

TF5S03ZZ 
OPTIONS: "A" option is for 230V input primary. Add suffix "A" to model 

number (Le. THO-IAl. "C" option is for center tapped output. Add 
suffix "C" to mode number (Le. TFIO-IC) 

O:.ut 
Model No. IlPLNo. Output 

Vo Is (Style M Current 
(F.L.) TM TF only) (Amps) Size VA 

Output Model No. QPLNo. 
Volts (StyleM 
(F.L.) TM TF only) 

5V TM1-1 TF1-1 M27/350-01 3.00 1 15 24V TM7-1 TF7-1 M271350-07 
TMI-2 TFl-2 M27/351-01 5.00 2 25 TM7-2 TF7-2 M271351-07 
TMl-3 TFl-3 M27/352-01 10.00 3 50 TM7-3 TF7-3 M27/352-07 

7V TM2-1 TF2-1 M27/350-02 2.14 1 15 
TM2-2 TF2-2 M27/351-02 3.57 2 25 

TM7-4 TF7-4 M27/353-06 
TM7-5 TF7-5 M27/354-05 

TM2-3 TF2-3 M27/352-02 7.14 3 50 26V TM7.5-1 TF7.5-1 " 
TM2-4 TF2-4 M27/353-01 10.00 4 70 TM7.5-2 TF7.5-2 " 

lOV TM3-1 TF3-1 M27/350-03 1.50 1 15 
TM3-2 TF3-2 M27/351-03 2.50 2 25 
TM3-3 TF3-3 M27/352-03 5.00 3 50 

TM7.5-3 TF7.5-3 " 
TM7.5-4 TF7.5-4 " 
TM7.5-5 TF7.5-5 " 

TM3-4 TF3-4 M27/353-02 7.50 4 75 2BV TMB-1 TFB-l M27/350-0S 
TM3-5 TF3-5 M 27/354-0 1 10.00 5 100 TMB-2 TFB-2 M27/351-0B 

12V TM4-1 TF4-1 M27/350-04 1.25 1 15 
TM4-2 TF4-2 M27/351-04 2.0B 2 25 
TM4-3 TF4-3 M271352-04 4.17 3 50 

TMB-3 TFB-3 M27/352-0S 
TMB-4 TFB-4 M27/353-07 
TMB-5 TFB-5 M27/354-06 

TM4-4 TF4-4 M27/353-03 6.25 4 75 34V TM9-1 TF9-1 M27/350-09 
TM4-5 TF4-5 M27/354-02 B.33 5 100 TM9-2 TF9-2 M271351-09 

14V TM5-1 TF5-1 M27/350-05 1.07 1 15 
TM5-2 TF5-2 M27/351-05 1.79 2 25 
TM5-3 TF5-3 M27/352-05 3.57 3 50 

TM9-3 TF9-3 M27/352-09 
TM9-4 TF9-4 M27/353-0B 
TM9-5 TF9-5 M27/354-07 

TM5-4 TF5-4 M27/353-04 5.36 4 75 115V TM10-1 TFlO-1 M27/350-10 
TM5-5 TF5-5 M27/354-03 7.14 5 100 TMI0-2 TF10-2 M27/351-1O 

17V TM6-1 TF6-1 M27/350-06 O.BB 1 15 
TM6-2 TF6-2 M27/351-06 1.47 2 25 
TM6-3 TF6-3 M27/352-06 2.94 3 50 

TMlO-3 TFI0-3 M27/352-1O 
TMlO-4 TFlO-4 M27/353-09 
TM10-5 TFlO-5 M27/354-0S 

TM6-4 TF6-4 M27/353-05 4.41 4 75 
TM6-5 TF6-5 M27/354-04 5.BB 5 100 "QPL Testing underway. 

NEW 26V models available. Contact our nearest office for complete information. 

MODEL TF 
Industrial Grade 

Output 
Current 
(Amps) Size VA 

0.63 1 15 
1.04 2 25 
2.0B 3 50 
3.13 4 75 
4.17 5 100 

0.5B 1 15 
0.96 2 25 
1.92 3 50 
2.SB 4 75 
3.B5 5 100 

0.54 1 15 
0.B9 2 25 
1.79 3 50 
2.6B 4 75 
3.57 5 100 

0.44 1 15 
0.75 2 25 
1.47 3 50 
2.21 4 75 
2.94 5 100 

0.13 1 15 
0.21 2 25 
0.43 3 50 
0.65 4 75 
0.B7 5 100 

\.152 DIA. HOLE STANDARD & OPTION A 

SIZE 1 2 
MODEL TM TF TM 

DIM A 1.62 1.50 1.75 

DIM B 0.95 0.95 1.00 

WT_ (LB. MAX.) 0.26 0.17 0.33 

INSERT 6-32 - 8-32 

TF 
1.63 

1.00 

0.25 

-

~
\ VEL 

\1k. ORG 

RED 

e IN. BRM 
MINy 

MODEL TF 

3 4 

TM TF TM 

2.13 2.00 2.13 

1.10 1.10 1.30 

0.52 0.38 0.66 

8-32 - 10-32 

DIMENSIONAL TOLERANCE: Model TM ±.03; Model TF Dim A, B Max. 
"Terminal Spacing is 0.35. 

ABBOTT TECHNOLOGIES, INC. 

5 
TF TM 

2.00 2.38 

1.30 1.60 

0.52 1.1 

- 10-32 

Head Office: 8203 Vineland Avenue, Sun Valley, CA 91352, (818) 504-0644, FAX (818) 768-0395 

TF 

2.25 

1.60 

0.79 

-

~ 
INP~ 

RED 

OPTION C 

.~ 
INP~ 

RED 

ERG 3 

(T 5 
GR"'· 

4 
YEL 

Eastern Sales Office: 321 Commercial Avenue, Suite 304, Palisades Park, NJ 07650, (201) 461-4005, FAX (201) 461-6323 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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5600 TRANSFORMERS 
, 

Abbo"~ 
TECHNOLOGIES. INC. 400 Hz MIL·T·27 Transformers 

SPECIFICATIONS 
Input Primary: Environment: Now QPL! 
115 VAC, 400 Hz ± 20 Hz, 

1 phase. 
Regulation: 
10% no load to full load. 
(12% for 2E models) 
Secondary Voltage 

Tolerance: Within 5% 
when measured at full 
load and 11 VAC input. 

Construction: 
To MIL-T-27, Grade 5, 

Class S Molded Dially 
Phthalate 

0.62,\ 
DIA. \ 

THRUHOLE 
.116DIA. 
2PLS. 

Encapsulated to meet MIL-STD-81O, . 
including vibration, ambient temperature 
to 85°C, shock, sand, dust, humidity, 
saltspray, fungus, sunshine, rain, 
explosion, and altitude (to a vacuum). 

Secondary: 
See output voltage and current of specific 

models listed. 

other models are available. Contact our nearest office for 
complete information. 

r ~l=;,: lr~jh~ 
f • .;;T L- 5 11 0 

~ 
200 G L bottom .OBO 

30 -r7TYP. 
view DIA. 

L!:: 4 0 

.062DIA. --. ...j j.....20MAX. M 
THRUHOLE 

SIZEC.D .169 DIA. 2 PLS . 

.. 0 

510 0 ---*-
:2 0 t V.TYP. 
;3 0 =-r ,. 

.062DIA. 

r J 1}0/,6 
~ 1 g TYP. 

30 1-
40 5 sO 

T 
M 

SIZEE,F 

M 

SIZE B 

L1r V-
. 080,\ Ir H ib OlA. rK 1 v. r J1}v. 

TYPICAL CIRCUIT DIAGRAM 

~EJ 
frl (i):r 
G L bottom .115 

.-- 01 
DIA . 

1.!; 
•. 20 MAX. --i l-

THRUHOLE 
.169 DIA. 2 PLS. 

Size G H J K L M 
A .87 .74 .78 .55 .68 o/lS 

B 1.25 1.19 .88 .94 1.00 V. 
C 1.43 1.24 1.27 .99 1.18 V. 
D 1.47 1.28 1.40 1.03 1.22 V. 
E 2.31 1.52 1.75 1.02 1.81 V2 

E2. 2.31 1.52 1.75 .102 1.81 V2 
F 2.75 2.71 2.31 2.21 2.25 0/. 

F2 2.75 2.71 2.31 2.21 2.25 0/. 

ABBOTT TECHNOLOGIES, INC. 

[]" . 30 TYP. 
4 0 ----1-
50 rh-

T 

SIZE E2. F2 

N 
o/lS 

-
-
-
-

* -
1 

Dim. Tol. = 
Fraction ± V32. 
xx = ±O.015, 
xxx = ±0.005 
NOTE: 
DIMENSIONSG&H 
MEASUREDATIOP 
OFTRANSFORMER 

Head Office: 8203 Vineland Avenue. Sun Valley, CA 91352, (818) 504-0644. FAX (818) 768-0395 

2 
PRIMARY 

MOOEL 
TYPE 

2E 

6E 

15E 

24E 

80E 

175E 

Eastern Sales Office: 321 Commercial Avenue, Suite 304, Palisades Park. NJ 07650, (201) 461-4005, FAX (20l} 461-6323 

A·2142 For manufacturers' sales offices. see yellow pages 

4 
t ® 
SECONDARY 

WEIGHT PRIMARYDCR 
Ibs.(max) ohms (typical) 

0.06 201 

0.15 61 

0.28 14 

0.32 12 

0.80 2.0 

2.2 0.7 

EEM 1991 



5600 TRANSFORMERS 

Abbo"~ 
TECHNOLOGIES. INC 400 Hz MIL· T ·27 Transformers 

Output output 0r.tt Current Secondary Model QPL ~".!f: Current Secondary Model QPL 
Vo (Amps) Size OCR ohms Number No. (Amps) Size DCRohms Number No. 

5.0 0.400 A 0.60 2E5CT M27/338-0l 31 0.064 A 25.6 2E31CT M27/338·13 
1.200 8 0.173 6E5CT M27/339-01 0.192 B 5.71 6E31CT M27/339-13 
3.000 C 0.046 15E5CT M27/340-01 0.485 C 1.62 15E31CT M27/340-13 
4.800 0 0.040 24E5CT M27/341-01 0.772 0 1.27 24E31CT M27/341-13 

16.000 E2 0.009 80E5CT M27/342-01 2.470 E 0.18 80E31CT M27/342-13 
35.000 F2 0.012 175E5CT M27/343-01 5.650 F 0.061 175E31CT M27/343-13 

6.3 0.317 A 1.06 2E6.3CT M27/338-02 35 0.057 A 29.5 2E35CT M27/338-14 
0.950 B 0.24 6E6.3CT M27/339-02 0.171 8 6.89 6E35CT M27/339-14 
2.380 C 0.088 15E6.3CT M27/340-02 0.428 C 2.28 15E35CT M27/340-14 
3.800 0 0.107 24E6.3CT M27/341-02 0.685 0 1.70 24E35CT M27/341-14 

12.800 E2 0.016 80E6.3CT M27/342-02 2.280 E 0.28 80E35CT M27/342-14 
27.800 F2 0.019 175E6.3CT M27/343-02 5.000 F 0.098 175E35CT M27/343-14 

8.0 0.250 A 1.63 2E8CT M27/338-03 39 0.051 A 38.6 2E39CT M27/338-15 
0.750 8 0.396 6E8CT M27/339-03 0.154 8 9.39 6E39CT M27/339-15 
1.880 C 0.135 15E8CT M27/340-03 0.384 C 2.54 15E39CT M27/340-15 
3.000 0 0.140 24E8CT M27/341-03 0.615 0 2.20 24E39CT M27/341-15 

10.000 E2 0.0l7 80E8CT M27/342-03 2.050 E 0.32 80E39CT M27/342-15 
22.000 F2 0.010 175E8CT M27/343-03 4.480 F 0.110 175E39CT M27/343-15 

10.0 0.200 A 2.50 2ElOCT M27/338-04 43 0.046 A 44.3 2E43CT M27/338-16 
0.600 8 0.587 6ElOCT M27/339-04 0.139 8 10.25 6E43CT M27/339-16 
1.500 C 0.27 15ElOCT M27/340-04 0.348 C 2.85 15E43CT M27/340-16 
2.400 0 0.180 24ElOCT M27/341-04 0.556 0 2.42 24E43CT M27/341-16 
8.000 E 7.2 80ElOCT M27/342-04 1.860 E 0.35 80E43CT M27/342-16 

17.500 F2 0.020 175ElOCT M27/343-04 4.060 F 0.114 175E43CT M27/343-16 

48 0.041 A 57.0 2E48CT M27/338-17 12.6 0.158 A 4.10 2E12.6CT M27/338-05 
0.475 8 0.99 6El2.6CT M27/339-05 0.125 8 15.30 6E48CT M27/339-17 
1.180 C 0.32 15E12.6CT M27/340-05 0.312 C 4.05 15E48CT M27/340-17 
1.900 0 0.225 24E12.6CT M27/341-05 0.500 0 3.27 24E48CT M27/341-17 
6.350 E 0.030 80E12.6CT M27/342-05 1.660 E 0.40 80E48CT M27/342-17 

13.900 F2 0.021 175E12.6CT M27/343-05 3.650 F 0.160 175E48CT M27/343-17 

14.0 0.142 A 5.59 2E14CT M27/338-06 55 0.036 A 89.0 2E55CT M27/338-18 
0.428 8 1.11 6E14CT M27/339-06 0.109 B 17.30 6E55CT M27/339-18 
1.070 C 0.35 15E14CT M27/340-06 0.262 C 7.2 15E55CT M27/340-18 
l.720 D 0.32 24E14CT M27/341-06 0.435 D 3.83 24E55CT M27/341-18 
5.600 E 0.04 80E14CT M27/342-06 1.450 E 0.67 80E55CT M271342-18 12.500 F2 0.022 175E14CT M27/343-06 

3.170 F 0.196 175E55CT M27/343-18 
16 0.125 A 6.63 2E16CT M27/338-07 

0.375 B 1.58 6E16CT M27/339-07 63 0.031 A 100.0 2E63CT M27/338-19 
0.940 C 0.54 15E16CT M27/340-07 0.095 B 24.9 6E63CT M27/339-19 
1.500 D 0.35 24E16CT M27/341-07 0.238 C 6.51 15E63CT M27/340-19 
5.000 E 0.05 80E16CT M27/342-07 0.380 D 5.35 24E63CT M27/341-19 

10.900 F2 0.025 175E16CT M27/343-07 1.270 E 0.71 80E63CT M27/342-19 
18 0.111 A 9.00 2E18CT M27/338-08 2.770 F 0.20 175E63CT M27/343-19 

0.333 B 2.21 6E18CT M27/339-08 
0.832 C 0.74 15E18CT M27/340-08 70 0.028 A 139.0 2E70CT M27/338-20 
1.330 0 0.40 24E18CT M27/341-08 0.085 B 27.1 6E70CT M27/339-20 
4.450 E 0.08 80E18CT M27/342-08 0.214 C 9.4 15E70CT M27/340-20 
9.700 F 0.027 175E18CT M27/343-08 0.342 D 8.10 24E70CT M27/341-20 

20 0.100 A 10.9 2E20CT M27/338-09 1.140 E 0.80 80E70CT M27/342-20 
0.300 B 2.78 6E20CT M27/339-09 2.500 F 0.25 175E70CT M27/343-20 
0.750 C 1.4 15E20CT M27/340-09 
1.200 D 0.48 24E20CT M27/341-09 80 0.025 A 163.0 2E80CT M27/338-21 
4.000 E 0.09 80E20CT M27/342-09 0,075 B 39.0 6E80CT M27/339-21 
8.750 F 0.020 175E20CT M27/343-09 0.198 C 13.4 15E80CT M27/340-21 

22 0.091 A 14.6 2E22CT M27/338-10 0.300 D 9.0 24E8OCT M27/341-21 
0.273 B 2.80 6E22CT M27/339-1O 1.000 E 0.92 80E80CT M27/342-21 
0.680 C 0.92 15E22CT M27/340-10 2.180 F 0.34 175E80CT M27/343-21 
1.090 0 0.63 24E22CT M27/341-10 
3.630 E 0.12 80E22CT M27/342-1O 90 0.022 A 218.0 2E90CT M27/338-22 
7.900 F 0.020 175E22CT M27/343-1O 0.067 B 41.0 6E90CT M27/339-22 

25 0.080 A 20.40 2E25CT M27/338-ll 0.166 C 15.9 15E90CT M27/340-22 

0.240 B 3.60 6E25CT M27/339-ll 0.267 0 12.5 24E90CT M27/341-22 
0.600 C 1.30 15E25CT M27/340-11 0.890 E 1.08 80E90CT M27/342-22 
0.960 D 0.68 24E25CT M27/341-ll 1.940 F 0.38 175E9OCT M27/343-22 
3.200 E 0.13 80E25CT M27/342-11 
7.000 F 0.042 175E25CT M27/343-11 100 0.020 A 283.0 2E100CT M27/338-23 

26 0.077 A 21.22 2E26CT · 0.060 8 59.5 6E100CT M27/339-23 

0.231 8 3.74 6E26CT · 0.150 C 16.8 15E100CT M27/340-23 

0.577 C 1.35 15E26CT · 0.240 0 14.4 24E100CT M27/341-23 
0.923 D 0.71 24E26CT * 0.800 E l.64 80E100CT M27/342-23 
3.08 E 0.14 80E26CT · 1.750 F 0.52 175E100CT M27/343-23 
6.73 F 0.044 175E26CT · 110 0.Dl8 A 392.0 2E11OCT M27/338-24 

28 0.071 A 30.0 2E28CT M27/338-12 0.054 B 62.3 6EllOCT M27/339-24 
0.214 8 4.20 6E28CT M27/339-12 0.136 C 22.1 15EllOCT M27/340-24 0.535 C 1.83 15E28CT M27/340-12 
0.855 D 0.98 24E28CT M27/341-12 0.218 0 19.5 24EllOCT M27/341-24 
2.850 E 0.14 80E28CT M27/342-12 0.728 E 2.03 80EllOCT M27/342-24 
6.250 F 0.043 175E28CT M27/343-12 1.590 F 0.72 175EllOCT M27/343-24 

Other standard models to 1000 Volts are available. Contact our nearest office for complete information. 
'QPl Testing underway. 

ABBOTT TECHNOLOGIES, INC. 
Head Office: 8203 Vineland Avenue, Sun Valley, CA 91352, (818) 504-0644, FAX (818) 768-0395 

Output 
Output 
Current 

Volts (Amps) 

115 0.017 
0.052 
0.130 
0.209 
0.696 
1.520 

123 0.016 
0.048 
0.122 
0.195 
0.650 
1.420 

138 0.014 
0.043 
0.108 
0.174 
0.580 
1.260 

157 0.038 
0.095 
0.152 
0.508 
1.100 

175 0.034 
0.085 
0.136 
0.455 
1.000 

200 0.030 
0.071 
0.120 
0.400 
1.875 

220 0.027 
0.068 
0.109 
0.364 
0.790 

250 0.024 
0.060 
0.096 
0.320 
0.700 

275 0.021 
0.054 
0.087 
0.290 
0.635 

310 0.019 
0.048 
0.077 
0.256 
0.565 

350 0.017 
0.042 
0.068 
0.217 
0.500 

387 0.038 
0.062 
0.206 
0.450 

433 0.034 
0.055 
0.184 
0.404 

486 0.049 
0.164 
0.360 

Eastern Sales Office: 321 Commercial Avenue, Suite 304, Palisades Park, NJ 07650, (201) 461-4005, FAX (201) 461-6323 

EEM 1991 For manufacturers' sales offices, see yellow pages 

Size 
Secondary 
DCRohms 

A 410.00 
8 65.10 
C 23.10 
0 20.40 
E 2.12 
F 0.72 

A 495.00 
8 96.00 
C 30.70 
0 21.90 
E 2.35 
F 0.81 

A 550.00 
8 133.00 
C 36.00 
0 30.30 
E 3.17 
F 1.14 

8 153.00 
C 53.00 
0 36.10 
E 3.60 
F 1.31 

8 168.00 
C 56.00 
0 49.50 
E 5.50 
F 1.87 

8 248.00 
C 65.00 
D 57.00 
E 5.60 
F 2.65 

8 278.00 
C 91.50 
0 79.00 
E 8.10 
F 2.92 

8 407.00 
C 141.00 
0 114.00 
E 11.20 
F 3.95 

8 417.00 
C 146.00 
D 120.00 
E 13.60 
F 4.65 

B 592.00 
C 160.00 
0 180.00 
E 14.10 
F 6.80 

8 680.00 
C 232.00 
D 200.00 
E 21.20 
F 8.00 

C 310.00 
0 225.00 
E 22.70 
F 10.00 

C 457.00 
0 300.00 
E 31.60 
F 11.20 

D 340.00 
E 35.60 
F 16.00 

Model QPL 
Number No. 

2E115CT · 6E115CT · 15E115CT · 24E115CT · 80E115CT · 
175E115CT · 
2El23CT M27/338-25 
6E123CT M27/339-25 
15E123CT M27/340-25 
24E123CT M27/341-25 
80E123CT M27/342-25 
175E123CT M27/343-25 

2E138CT M27/338-26 
6E138CT M27/339-26 
15El38CT M27/340-26 
24E138CT M27/341-26 
80E138CT M27/342-26 
175El38CT M271343-26 

6E157CT M27/339-27 
15E157CT M27/340-27 
24E157CT M27/341-27 
80E157CT M27/342-27 
175E157CT M27/343-27 

6El75CT M27/339-28 
15E175CT M27/340-28 
24E175CT M27/341-28 
80E175CT M27/342-28 
175E175CT M27/343-28 

6E200CT M27/339-29 
15E200CT M27/340-29 
24E200CT M27/341-29 
80E200CT M27/342-29 
175E200CT M27/343-29 

6E220CT M27/339-30 
15E220CT M27/340-30 
24E220CT M27/341-30 
80E220CT M27/342-30 
175E220CT M27/343-30 

6E250CT N/A 
15E250CT N/A 
24E250CT N/A 
80E250CT N/A 
175E250CT N/A 

6E275CT N/A 
15E275CT N/A 
24E275CT N/A 
80E275CT N/A 
175E275CT N/A 

6E31OCT N/A 
15E310CT N/A 
24E310CT N/A 
80E310CT N/A 
175E31OCT N/A 

6E350CT N/A 
15E350CT N/A 
24E350CT N/A 
80E350CT N/A 
175E350CT N/A 

15E387CT N/A 
24E387CT N/A 
80E387CT N/A 
175E387CT N/A 

15E433CT N/A 
24E433CT N/A 
80E433CT N/A 
175E433CT N/A 

24E486CT N/A 
80E486CT N/A 
175E486CT N/A 

A·2143 
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SPECIFICATIONS 
INPUT PRIMARY: l1S V, 400 Hz ± 20 Hz, 1 Phase. 
"A" Option: 230 V ac. Add suffix "A" to model number, 

e.g., 4AS-SOA. 
"X" Option: Electrostatic shield grounded to core. Add 

"X" to model number, e.g., 4AS-SOX. 
REGULATION: 10% no load to full load. 
SECONDARY VOLTAGE TOLERANCE: Within S% when 

measured at full load and 115 VAG input. 
INSULATION TEST: ISOO VAG. 
OPERATING TEMP.: 9soG maximum ambienttemperature. 

Output Current (Amps) Weight 
Output Volts Parallel Series Lbs. 

(F.L.) Connection Connection Size Typ. 

5V Parallel 1.4.0 .0.7.0 1 .0.26 
1DVC.T. 2 . .0.0 1..0.0 2 .0.3.0 
Series 5 . .0.0 2.50 3 .0.47 

B.DD 4 . .0.0 4 .0.77 
24 . .0 12 . .0 5 1.6 
3.0 . .0 15 . .0 6 2 . .0 

6.3V Parallel 1.11 .0.55 1 .0.26 
12.6VC.T. 1.5B .0.79 2 .0.3.0 
Series 4 . .0.0 2 . .0.0 3 .0.47 

B.DD 4 . .0.0 4 .0.77 
19 . .0 9.5.0 5 1.6 
23.B 11.9 6 2 . .0 

*31.7.0 15.B5 7 2.2 
BV Parallel D.B7 .0.43 1 .0.26 
16VC.T. 1.25 .0.62 2 .0.3.0 
Series 3.12 1.56 3 .0.47 

6.24 3.12 4 .0.77 
15 . .0 7.5.0 5 1.6 
1B.7 9.35 6 2 . .0 

*25 . .0.0 12.5.0 7 2.2 
lOV Parallel .0.7.0 .0.35 1 .0.26 
2DVC.T. 1..0.0 .0.50 2 .0.3.0 
Series 2.5.0 1.25 3 .0.47 

5 . .0.0 2.5.0 4 .0.77 
12 . .0 6 . .0.0 5 1.6 
15 . .0 7.50 6 2 . .0 

*2.0 . .0.0 10 . .0.0 7 2.2 
12V Parallel D.5B .0.29 1 .0.26 
24VC.T. D.B4 .0.42 2 .0.3.0 
Series 2.DB 1..04 3 .0.47 

4.16 2.DB 4 .0.77 
10 . .0 5 . .0.0 5 1.6 
12.5 6.25 6 2 . .0 

*16.7 B.35 7 2.2 
17V Parallel .0.41 .0.2.0 1 .0.26 
34V C.T. D.5B .0.29 2 .0.3.0 
Series 1.47 .0.73 3 .0.47 

2.94 1.47 4 .0.77 
7 . .06 3.53 5 1.6 
B.82 4.41 6 2 . .0 

*11.8.0 5.9.0 7 2.2 
2DV Parallel .0.35 .0.17 1 .0.26 
4DVC.T. .0.5.0 .0.25 2 .0.3.0 
Series 1.25 .0.62 3 .0.47 

2.5.0 1.25 4 .0.77 
6 . .0.0 3 . .0.0 5 1.6 
7.5.0 3.75 6 2 . .0 

*1.0 . .0.0 5 . .0.0 7 2.2 
28V Parallel .0.25 .0.12 1 .0.26 
56VC.T. .0.35 .0.17 2 .0.3.0 
Series .0.89 .0.44 3 .0.47 

1.78 .0.89 4 .0.77 
4.28 2.14 5 1.6 
5.36 2.68 6 2 . .0 

*7.14 3.57 7 2.2 
44V Parallel .0.15 .0 . .07 1 .0.26 
88VC.T. .0.22 .0.11 2 .0.36 
Series .0.56 D.2B 3 .0.47 

1.12 0.56 4 0.77 
2.72 1.36 5 1.6 
3.4.0 1.7.0 6 2 . .0 

*4.54 2.27 7 2.2 
6DV Parallel .0.11 .0 . .05 1 .0.26 
12DVC.T. .0.16 .0 . .08 2 .0.3.0 
Series .0.41 .0.2.0 3 .0.47 

.0.82 .0.41 4 .0.77 
2 . .0.0 1..0.0 5 1.6 
2.5.0 1.25 6 2 . .0 

*3.53 1.66 7 2.2 

ABBon TECHNOLOGIES, INC. 

TRANSFORMERS 

400 Hz MIL·T·27 Transformers 

CONSTRUCTION: To Mll-T-27, Grade 5, Glass S, life "X", 
(10,000 hrs.) 

EFFICIENCY: From 90% to 93% typical. 
ENVIRONMENT: Encapsulated to meet Mll-STO-810 for 

vibration, shock, sand, dust, humidity, salt spray, fun
gus, sunshine, rain, explosion, and altitude (to a vac
uum). NOTE: for high altitude operation, encapsulate 
terminals. 

OPTIONS AVAILABLE: Other output voltages and 230 VAG 
input are available. Please consult our nearest office 
for complete information. 

Model QPL 
Number Number 

4A5·7 M27/332-D1 
4A5-1D M27/333-D1 
4A5-25 M27/334-D1 
4A5-4D M27/335-D1 
4A5-12D M27/336-D1 
4A5-15D M27/337-D1 
4A6-7 M27/332-D2 
4A6-10 M27/333-D2 
4A6-25 M27/334-D2 

3§J'§]Ja} 
BASIC CIRCUIT SERIES CONNECTED PARALLEL CONNECTED 4A6-5D M27/335-D2 

4A6-12D M27/336-D2 
4A6-15D M27/337-D2 
4A6-2DD 
4AB-7 M27/332-D3 
4AB-1O M27/333-D3 
4AB-25 M27/334-D3 
4AB-5D M27/335-D3 
4AB-12D M27/336-D3 
4AB-15D M27/337-D3 
4AB-2DD 
4AlO-7 M27/332-D4 
4AlO-lD M27/333-D4 
4AlO-25 M27/334-D4 
4AlO-5D M27/335-D4 
4AlO-12D M27/336-D4 
4AlO-15D M27/337-D4 
4AlO-2DD 
4A12-7 M27/332-D5 
4A12-10 M27/333-D5 
4A12-25 M27/334-D5 
4A12-5D M27/335-D5 
4A12-12D M27/336-D5 
4A12-15D M27/337-D5 
4A12-2DD 
4A17-7 M27/332-D6 
4A17-10 M27/333-D6 
4A17-25 M27/334-D6 
4A17-5D M27/335-D6 
4A17-12D M27/336-D6 
4A17-15D M27/337-D6 
4A17-2DD 
4A2D-7 M27/332-D7 
4A2D-1O M27/333-D7 
4A2D-25 M27/334-D7 
4A2D-5D M27/335-D7 
4A2D-12D M27/336-D7 
4A2D-15D M27/337-D7 
4A2D-20D 
4A28-7 M27/332-D8 
4A28-1D M27/333-08 
4A28-25 M27/334-D8 
4A28-5D M27/335-08 . 
4A28-12D M27/336-DB 
4A2B-15D M27/337-DB 
4A28-2DD 
4A44-7 M27/332-D9 
4A44-10 M27/333-D9 
4A44-25 M27/334-D9 
4A44-50 M27/335-09 
4A44-12D M27/336-D9 
4A44-15D M27/337-D9 
4A44-2DO 
4A6D-7 M27/332-10 
4A6D-1O M27/333-10 
4A6D-25 M27/334-10 
4A6D-5D M27/335-10 
4A6D-12D M27/336-1D 
4A6D-15D M27/337-10 
4A6D-2DD 

"X" Option: Electrostatic shield grounded to core. Add "X" 
to model number, e.g., 4A5-50X. 

LIC1 .IJ FrtE~~ 
r$5= 8 6 - ~=trs 1 J=r 35 8 5- -r; - t J 'r- 814 _ . 35TVP. . I D A 

1.05 I ~ 3 --.-
t 0 z <, -.i 1 

E> II .05 OIA. 'd ~ '11' • 
l-G .16-1 I- INSERT K L!: H ~ .09 6 FULL THO. Z PLS. 

Size A B 

1 1.37 1.25 
2 1.5.0 1.37 
3 1.75 1.5.0 
4 2 . .0.0 1.62 
5 2.43 2 . .0.0 
6 2.81 2.12 
7 2.B1 2.25 

SIZES 1,2,3,4 

C 
1.31 
1.37 

1.56 
1.81 
2.1.0 

2.43 
2.43 

FrlE~l1 
r (~I-;~I. f 

I IDA 
~tJ.;;;;,..,.},:::U 

L INSERT K 
e FULL THO. 
4 PLS. 

SIZES 5,6,7 

0 E F G H J K 

1.0.0 .87 .19 1..0.0 1.19 .16 4-4.0 
1.12 1.0.0 .19 1..06 1.'25 .22 4-4.0 
1.25 1..0.0 .25 1.25 1.44 .35 6-32 
1.5.0 1.12 .25 1.5.0 1.69 .47 6-32 
1.93 1.5.0 .25 - 1.9.0 .21 6-32 
2.21 1.52 .3.0 - 2.23 .4.0 8-32 
2.21 1.65 .3.0 - 2.23 .4.0 B-32 

Tolerance: ±.02 except F, G, H, J: ±.04. 
Note: NEW models available to 200 VA. Contact our nearest office for 
complete information. 

Head Office: 82.03 Vineland Avenue, Sun Valley, CA 91352, (81B) 5.04-.0644, FAX (B18) 768-.0395 
Eastern Sales Office: 321 Commercial Avenue, Suite 3.04, Palisades Park, NJ .0765.0, (2.01) 461-4.0.05, FAX (2.01) 461-6323 

A·2144 For manufacturers' sales offices, see yellow pages EEM 1991 
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TECHNOLOGIES. INC 

400 Hz, 3 0 MIL·T·27 
Transformers 

• Designed to meet the light weight and high 
temperature requirements of airborne, shipboard, 
and military electronics . 

• Power levels range from 90 to 1,000 watts. 

Sizes 1 through 6 

OUTPUT PER PIIASE 
DELTA, L 10 L (3 wire) 

WVE: L 10 L(3 wire) STD. INPUT WYH 10 COM. (4 wire) WEIGHT 
MODEL QPL VOLTS LOAD CURRENT VOLTS LOAD CURRENT LBS. 

NUMBER NUMBER' R.M.S. AMPS R.M.S. AMPS SiZ£ (TYP.) 

40S-90 M27/344·01 S 6.00 8.66 3.47 1 1.3 
4OS-120 M27/34S-01 S 8.00 8.66 4.62 2 1.6 
4OS-1S0 M27/346-01 S 10.00 8.66 S.78 3 2.3 
4OS-200 M27/~~7·01 S 13.34 8.66 7.70 4 2.4 
4OS-S00 S 20.00 8.66 19.24 7 6.1 
4OS·6S0 .. S 30.00 8.66 2S.02 8 6.8 
4012·90 M27/344-02 12 2.S0 20.8 1.4S 1 1.3 
4012·120 M27/34S-02 12 3.34 20.8 1.93 2 1.6 
4012-1S0 M271346-02 12 4.17 20.8 2.41 3 2.3 
4012-200 M271347-02 12 S.S6 20.8 3.21 4 2.4 
4012-270 M271347-01 12 7.S0 20.8 4.33 S 2.8 
4012-37S M27/~~9-01 12 10.42 20.8 6.02 6 3.8 
4012-S00 12 13.88 20.8 8.01 7 6.1 
4012-650 .. 12 18.0S 20.8 10.42 8 6.8 
4012-800 .. 12 22.22 20.8 12.82 9 7.6 
4012-1000 .. 12 27.78 20.8 16.02 10 8.1 
401S-90 M27/344·03 IS 2.00 26.0 U6 1 1.3 
401S·120 M27/34S·03 IS 2.67 26.0 I.S4 2 1.6 
401S'IS0 M271346·03 IS 3.34 26.0 1.93 3 2.3 
401S'200 M271347·03 IS 4.4S 26.0 2.S7 4 2.4 
401S-270 M271348-02 IS 6_00 26.0 3.47 S 2.8 
401S-37S M271~~9-02 IS 8.34 26.0 4.82 6 3.8 
401S-S00 IS 11.l! 26.0 6.41 7 6.1 
401S-650 .. 15 14.44 26.0 8.33 8 6.8 
401S-800 .. IS 17.78 26_0 1O_2S 9 7.6 
401S-1000 .. IS 22.23 26.0 12.82 10 8.1 
4020-90 M271344-04 20 I.S0 34.6 .87 1 1.3 
4020-120 M271345-04 20 2.00 34.6 U6 2 1.6 
4020-1S0 M271346-04 20 2.S0 34_6 1.4S 3 2.3 
4020-200 M271347-04 20 3.34 34_6 1.93 4 2.4 
4020-270 M271348-03 20 4.50 34.6 2.60 S 2.8 
4020-37S M271~~9-03 20 6_2S 34.6 3.61 6 3.8 
4020-S00 20 8.33 34.6 4.81 7 6.1 
4020-6S0 .. 20 10.83 34.6 6.26 8 6.8 
4D20-800 .. 20 13_33 34.6 7.70 9 7.6 
4020-1000 .. 20 16.67 34.6 9.63 10 8.1 
4028-90 M27/344-0S 28 1.08 48.S .62 1 1.3 
4028-120 M27/34S-0S 28 1.43 48.S .83 2 1.6 
4028-1S0 M27/346-0S 28 1.79 48.S 1.03 3 2.3 
4028-200 M27/347-0S 28 2.38 48.S 1.38 4 2.4 
4028-270 M27/348-04 28 3.22 48.S 1.86 S 2.8 
4028-37S M27/~~9-04 28 4.47 48.S 2.S8 6 3.8 
4028-S00 28 S.9S 48.S 3.43 7 6.1 
4028-6S0 .. 28 7.74 48.S 4.46 8 6.8 
4028-800 .. 28 9.S2 48.S S.SO 9 7.6 
4D28-1000 .. 28 11.91 48.S 6.87 10 8.1 
4048-90 M27/344-06 48 .63 83.1 .36 1 1.3 
4048-120 M27/34S-06 48 .84 83.1 .49 2 1.6 
4048-1S0 M27/346-06 48 1.0S 83.1 .61 3 2.3 
4048-200 M27/347-06 48 1.39 83.1 .81 4 2.4 
4048-270 M27/348-05 48 1.88 83.1 1.09 S 2.8 
4048-37S M27/~~9-0S 48 2.61 83.1 1.51 6 3.8 
4048-S00 48 3.47 83.1 2.00 7 6.1 
4048-6S0 .. 48 4.S1 83.1 2.60 8 6.8 
4048-800 .. 48 S.S6 83.1 3.20 9 7.6 
4048-1000 .. 48 6.9S 83.1 4.01 10 8.1 
4011S-90 M27/344-07 liS .26 200.0 .15 1 1.3 
4011S-120 M27/34S-07 l!5 .3S 200.0 .20 2 1.6 
4011S-1S0 M27/346-07 l!5 .44 200.0 .2S 3 2.3 
4011S-200 M271347-07 lIS .58 200.0 .34 4 2.4 
4011S-270 M27/348-06 liS .79 200.0 .4S S 2.8 
4011S-37S M27/~~9-06 liS 1.09 200.0 .63 6 3.8 
4011S-S00 liS 1.4S 200.0 .83 7 6.1 
4011S-6S0 .. liS 1.88 200.0 1.08 8 6.8 
4011S-800 .. l!S 2.32 200.0 1.33 9 7.6 
4011S-1000 .. l!S 2.90 200.0 1.66 10 8.1 

* For SuffIX "A" and "8" DELTA numbers, cali factory. **QPL Testing underway. 

-fJ"rC-l B-ll r·3O r---- E ----j MAX. 1 J b 
H L. ,~, (~, .090 ~] G 

DIA / 50 

~ 04 60 AOJ c:- 03 70 P . . 40 02 80 
TYP. 01 90 

K 
100 

@) \ii' __ J 

INSERT 
SIZE 1 THROUGH 6 6 THD.-4PLS. 

ABBOTT TECHNOLOGIES, INC. 
Head Office: 8203 Vineland Avenue, Sun Valley, CA 91352, (818) 504-0644, FAX (818) 768-0395 

Sizes 7 through 10 

SPECIFICATIONS 
INPUT PRIMARY: WYE: (4 wire) line to Common 115 VAC 

WYE: (3 wire) line to line 200 VAC 
DELTA: (3 wire) line to line 115 VAC 

(see option "A") 
DELTA, (3 wire) Line to Line 200 VAC 

(see option "8") 
INPUT FREQUENCY: 400 Hz ±20 Hz. 
OUTPUT: See specific models listed. 
OUTPUT VOLTAGE TOLERANCE: Within 5% when measured at 

full load and nominal VAC input. 
REGULATION: 10% no load to full load. 
INSULATION TEST: 1500 VRMS 
EFFICIENCY: Ranges from 90% to 95% typical. 
OPERATING TEMPERATURE: 800 C maximum ambient tempera-

ture. 
TEMPERATURE RISE: Less than 5OOC. 
Construction: To MIL-T-27 Grade 5, Ciass S. 
ENVIRONMENT: Encapsulated to meet MIL-STD-S10. including 

vibration temperature to SOoC, shock, sand, dust. humidity, 
salt spray, fungus, sunshine, rain, explosion. Note: For high 
altitude operation, encapsulate termInals. I 

Option "AU-To order DELTA input 115 VAC L-Ll' Add suffix 
"A" to Model No., e.g., 4D5-90A. 

Option "8"-To order DELTA input 200 VAC L-L: Add suffix 
"8" to Model No., e.g., 4D5-908. 

Size A B C 0 E 

1 2.90 2AO lAS 2.50 2.00 

2 2.90 2.70 1.55 2.50 2.30 

3 3.65 2.80 1.70 3.15 2.30 

4 3.65 3.00 1.70 3.15 2.50 

5 3.65 3.00 1.95 3.15 2.50 

6 4.95 3.20 1.90 4.45 2.70 

7 5.31 4.50 2.00 4.31 3.50 

8 5.62 4.20 2.31 4.62 3.20 

9 5.31 4.75 2.31 4.31 3.7S 

'10 6.12 4.75 2.31 5.12 3.7S 
Load current more then 20 amps. Dim. H IS 1.56 
Dim. Tol.: D. E. ±.02 all others ±.04 

INPUT OUTPUT 

~~} cT.TA! 
~~'~~ 

F G H J K 

.20 .45 .85 .20 &32 

.20 AS .85 20 &32 

.2S .82 1.22 .20 8-32 

.25 .82 1.22 .20 8-32 

.25 .82 1.22 .20 8·32 

.25 1.47 1.87 .20 8·32 

.50 .62 1.37 - 10.32 

.50 .78 I.S3 - 10.32 

.50 .78 1.53 - 10.32 

.50 .78 1.53 - 10.32 

INPUT CONNECTION: 
WYE, 115V to Com. 1, 2, 3. 

Line 4 Com 
WYE, 200V L-L 1, 2, 3 

(Pm 4 not used) 
DELTA 115V or 200V L-L I, 

2, 3 (Pin 4 not used) 
OUTPUT CONNECTION: 
WYE, L-Com Connect 6-S 10 

Load 5-6, 7·6, 9-6 
DELTA L-L Connect 6-7, 8-9, 

5-10 Load 5, 7, 9 
WYE L-L Connect 6-10, 8-10 

Load 5,7,9 

K 
INSERT '------' 
6 THD.-4PLS. 

SIZE 7 THROUGH 10 

Eastern Sales Office: 321 Commercial Avenue, Suite 304, Palisades Park, NJ 07650, (201) 461-4005, FAX (201) 461-6323 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2145 



~ TRANSFORMERS 

ATtllg,(f ~ 400 Hz MIL-T~27 P.C. Toroid Transfonners 

• Military designation TF5S03ZZ 
• Compact toroidal construction in a 

convenient printed"circuit mount package 
• Power levels 1.5, 3, 6, and 9 VA 
• Standard output voltages 

5 to 300 volts 

SPECIFICATIONS 
INPUT PRIMARY: 115 VAC, 400 Hz ± 20 Hz, 1 phase. 
REGULATION: Ranges from 10% to 23% maximum 
ELECTROSTATIC SHIELD OPTION: (1.5,3,6 VA only) 

add "X" suffix to part number (eg: 3R6CTBX) 
SECONDARY VOLTAGE TOLERANCE: Within 3% of listed 

output voltage when measured at full load and 
115 VRMS input 

DIMENSIONS 

STANDARD 
(WITHOUT SHIELD) 

CASE HEIGHT 
VA (MAX) 

1.5 .47 

3.0 .59 

6.0 .78 

9.0 1.03 

MECHANICAL DRAWINGS 

CONFIGURATION A 

.138-32 UNC-2B .25 MIN. OP. 

.032±.OO2 1·13 
-11- OIA. TYP. ~ 

~u T 
HT. MAX. 

-.l 

WEIGHT 
LBS 

(MAX) VA 

.053 1.5 

.068 3.0 

.103 6.0 

.137 9.0 

.75D1A. 

ABBOTT TECHNOLOGIES, INC. 

")("OPTION 
(WITH SHIELD) 

WEIGHT 
CASE HEIGHT LBS 

(MAX) (MAX) 

.59 .068 

.78 .103 

1.03 .137 

N/A N/A 

CONFIGURATION B 

.138-32 UNC-2B.25 MIN. OP. 

.032 ± .0021.13 
-11- OIA. TYP. l.,gll 

ij ~ ijij----L 
I U 11f:~ 
I 11MAX

. 

DIELECTRIC WITHSTANDING VOLTAGE: 910 VRMS 
(1624 VR M S - 200 to 300 V outputs) 

EFFICIENCY: Ranges from 70%to 83% minimum 
OPERATING AMBIENT TEMPERATURE: 95°C maximum 
CONSTRUCTION: To MIL-T-27 Grade 5, Class S 
ENVIRONMENT: Encapsulated to meet MIL-STD-81O, 

including vibration, shock, sand, dust, humidity, 
saltspray, fungus, sunshine, rain, explosion and 
altitude (to a vacuum). 

CIRCUIT DIAGRAM 

Standard 

lJE3 115V 
400Hz . 4 

2 5 

--{) 6 I(N.C.) 

"X" Option 
(With Electrostatic Shield) 

lJ 115V 
400Hz 

2 . 

IE3 I 4 
I 
I 
I 

I 5 

....1_-06 

ORDER INSTRUCTIONS: R Line Toroid Transformers can be ordered in A 
or 8 configuration, and with electrostatic shielding ("X" Option). Add 
"A" or "8" suffix to model number to select configuration. Add "X" 
suffix after A or 8 to order electrostatic shielding. (Not available as 
standard on 9 VA models). Follow this example: 

r-______ ~1.=5R~}~10:C~TrX~,----
MOdel'number Config~ration Electrostatic \hielding option 

Head OffIce: 8203 Vineland Avenue, Sun Valley, CA.91352, (818) 504-0644, FAX (818) 768-0395 
Eastern Sales OffIce: 321 COlT]mercial Avenue, Suite 304, Palisades Park, NJ 07650, (201) 461-4005, FAX (201) 461-6323 

A·2146 For manufacturers' sales offices, see yellow pages EEM 1991 



5600 TRANSFORMERS 

Abboll~ 
TECHNOLOGIES, INC. 400 Hz MIL-T-27 P.C. Toroid Transformers 

Output Output Output Output Output Output 
Volts Current Model Volts Current Model Volts Current Model 
(F.L.) (Amp) V.A. Number (F.L.) (Amp) V.A. Number (F.L.) (Amp) V.A. Number 

5.0 .300 1.5 1.5R5CT 20.0 .075 1.5 1.5R20CT 75.0 .020 1.5 1.5R75CT 
.600 3.0 3R5CT .150 3.0 3R20CT .040 3.0 3R75CT 

1.20 6.0 6R5CT .300 6.0 6R20CT .080 6.0 6R75CT 
1.80 9.0 9R5CT .450 9.0 9R20CT .120 9.0 9R75CT 

6.0 .250 1.5 1.5R6CT 22.0 .068 1.5 1.5R22CT 82.0 .018 1.5 1.5R82CT 
.500 3.0 3R6CT .136 3.0 3R22CT .036 3.0 3R82CT 

1.00 6.0 6R6CT .272 6.0 6R22CT .073 6.0 6R82CT 
1.50 9.0 9R6CT .409 9.0 9R22CT .109 9.0 9R82CT 

6.3 .238 1.5 1.5R6.3CT 24.0 .062 1.5 1.5R24CT 91.0 .016 1.5 1.5R91CT 
.476 3.0 3R6.3CT .125 3.0 3R24CT .033 3.0 3R91CT 
.952 6.0 6R6.3CT .250 6.0 6R24CT .066 6.0 6R91CT 

1.43 9.0 9R6.3CT .375 9.0 9R24CT .099 9.0 9R91CT 

7.0 .214 1.5 1.5R7CT 26.0 .057 1.5 1.5R26CT 100 .015 1.5 1.5R100CT 
.428 3.0 3R7CT .115 3.0 3R26CT .030 3.0 3R100CT 
.857 6.0 6R7CT .230 6.0 6R26CT .060 6.0 6R100CT 

1.28 9.0 9R7CT .346 9.0 9R26CT .090 9.0 9R100CT 

7.5 .200 1.5 1.5R7.5CT 28.0 .053 1.5 1.5R28CT 110 .014 1.5 1.5Rll0CT 
.400 3.0 3R7.5CT .107 3.0 3R28CT .027 3.0 3Rll0CT 
.800 6.0 6R7.5CT .214 6.0 6R28CT .054 6.0 6Rll0CT 

1.20 9.0 9R7.5CT .321 9.0 9R28CT .082 9.0 9Rll0CT 

8.0 .187 1.5 1.5R8CT 30.0 .050 1.5 1.5R30CT 115 .013 1.5 1.5R115CT 
.375 3.0 3R8CT .100 3.0 3R30CT .026 3.0 3R115CT 
.750 6.0 6R8CT .200 6.0 6R30CT .052 6.0 6R115CT 

1.12 9.0 9R8CT .300 9.0 9R30CT .078 9.0 9Rl15CT 

9.0 .166 1.5 1.5R9CT 33.0 .045 1.5 1.5R33CT 120 .012 1.5 1.5R120CT 
.333 3.0 3R9CT .091 3.0 3R33CT .025 3.0 3R120CT 
.666 6.0 6R9CT .182 6.0 6R33CT .050 6.0 6R120CT 

1.00 9.0 9R9CT .272 9.0 9R33CT .075 9.0 9R120CT 

10.0 .150 1.5 1.5R10CT 36.0 .041 1.5 1.5R36CT 130 .011 1.5 1.5R130CT 
.300 3.0 3RlOCT .083 3.0 3R36CT .023 3.0 3R130CT 
.600 6.0 6R10CT .166 6.0 6R36CT .046 6.0 6R130CT 
.900 9.0 9R10CT .250 9.0 9R36CT .069 9.0 9R130CT 

11.0 .136 1.5 1.5R11CT 39.0 .038 1.5 1.5R39CT 150 .0lO 1.5 1.5R150CT 
.272 3.0 3R11CT .077 3.0 3R39CT .020 3.0 3R150CT 
.545 6.0 6R11CT .166 6.0 6R39CT .040 6.0 6R150CT 
.818 9.0 9R11CT .230 9.0 9R39CT .060 9.0 9R150CT 

12.0 .125 1.5 1.5R12CT 43.0 .035 1.5 1.5R43CT 180 .008 1.5 1.5R180CT 
.250 3.0 3R12CT .069 3.0 3R43CT .017 3.0 3R180CT 
.500 6.0 6R12CT .139 6.0 6R43CT .033 6.0 6R180CT 
.750 9.0 9R12CT .209 9.0 9R43CT .050 9.0 9R180CT 

12.6 .119 1.5 1.5R12.6CT 47.0 .032 1.5 1.5R47CT 200 .007 1.5 1.5R200CT 
.238 3.0 3R12.6CT .064 3.0 3R47CT .015 3.0 3R200CT 
.476 6.0 6R12.6CT .127 6.0 6R47CT .030 6.0 6R200CT 
.714 9.0 9R12.6CT .191 9.0 9R47CT .045 9.0 9R200CT 

13.0 .115 1.5 1.5R13CT 51.0 .029 1.5 1.5R51CT 220 .007 1.5 1.5R220CT 
.230 3.0 3R13CT .059 3.0 3R51CT .013 3.0 3R220CT 
.461 6.0 6R13CT .117 6.0 6R51CT .027 6.0 6R220CT 
.692 9.0 9R13CT .176 9.0 9R51CT .041 9.0 9R220CT 

15.0 .100 1.5 1.5R15CT 56.0 .027 1.5 1.5R56CT 240 .006 1.5 1.5R240CT 
.200 3.0 3R15CT .053 3.0 3R56CT .012 3.0 3R240CT 
.400 6.0 6R15CT .107 6.0 6R56CT .025 6.0 6R240CT 
.600 9.0 9R15CT .160 9.0 9R56CT .037 9.0 9R240CT 

16.0 .093 1.5 1.5R16CT 62.0 .024 1.5 1.5R62CT 270 .005 1.5 1.5R270CT 
.187 3.0 3R16CT .048 3.0 3R62CT .011 3.0 3R270CT 
.375 6.0 6R16CT .096 6.0 6R62CT .022 6.0 6R270CT 
.562 9.0 9R16CT .145 9.0 9R62CT .033 9.0 9R270CT 

18.0 .083 1.5 1.5R18CT 68.0 .022 1.5 1.5R68CT 300 .005 1.5 1.5R300CT 
.166 3.0 3R18CT .044 3.0 3R68CT .010 3.0 3R300CT 
.333 6.0 6R18CT .088 6.0 6R68CT .020 6.0 6R300CT 
.500 9.0 9R18CT .132 9.0 9R68CT .030 9.0 9R300CT 

* ADD "A" OR "8" SUFFIX TO SELECT A OR 8 CONFIGURATION 
ADD "X" SUFFIX AS DESIRED TO INDICATE ELECTROSTATIC SHIELDING OPTION 
(E.S. SHIELDING NOT AVAILA8LE AS STANDARD ON 9 VA MODELS) EG. 1.5RllOCT8X 

ABBOTT TECHNOLOGIES, INC. 
Head Office: 8203 Vineland Avenue, Sun Valley, CA 91352, (818) 504-0644, FAX (818) 768-0395 
Eastern Sales Office: 321 Commercial Avenue, Suite 304, Palisades Park, NJ 07650, (201) 461-4005, FAX (201) 461-6323 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2147 
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Abboll~ 
TECHNOLOGIES. INC. 

Abbott is a leading source of 
custom-designed magnetics which 
comply with the rigorous require
ments of today's military environ
ment.Abbott custom magnetics 
have successfully performed in 
some of the most demanding 
applications known. A sample of 
these applications is shown on the 
opposite page. 

A Broad Range of Capabilities 

Abbott's design team is experi
enced with a broad range of 
magnetic technologies, and can 
develop solutions to your magnetic 
problems, in a very short amount of 
time. Our custom designs reflect 
the same high standards and 
conservative design margins of our 
standard products. The table below 
describes our normal capabilities. 

Power Transformers 
(single and multiple phase) 
Signal Transformers 
Autotransformers 
Pulse Transformers 
Switching Transformers 
Multiple and Complex Windings 
Instrument Transformers 
Magnetic Amplifiers 
Current Transformers 
Inductors 
Ferroresonant Transformers 
Audio Transformers 

ABBOTT TECHNOLOGIES, INC. 

TRANSFORMERS 

o 

Custom-Designed MIL-SPEC Magnetics 

Our standard quality system is in 
compliance with MIL-I-45208 and 
enhanced quality assurance is 
available to conform to MIL-Q-
9858. Our designs normally comply 
with MIL-STO-454, and MIL-T-27. 
Special testing can be performed 
on these units to demonstrate 
compliance with MIL-STD-810, and 
MIL-STD-202. Other testing is 
available upon request. 

Up to 
100 Ibs. 

Up to 1 
Megahertz 

Many custom requirements can be 
satisfied by modifying an existing 
product which can shorten the time 
needed for delivering the initial 
prototype. Often we can qualify a 
modified standard unit to various 
MIL specs by SIMILARITY, thereby 
reducing testing costs. We have 
the capability of providing custom
ers QPL qualification on their 
custom or modified standard 
designs. 

Laminated 
Toroidal 
Ferrite 
Cut-Core 

Metal Cased 
Epoxy Cased 
Hermetically Sealed 
Open Frame 
Conformal Coated 
Diallyl Phthalate Cased 

Hermetically Sealed Headers 
Turrent Terminals 
Hooked Pins 
Lead Wires 
Quick Disconnects 
Connectors 
Special Terminations 

Standard 
Terminations 
Special/Custom 
Terminations 

Head Office: 8203 Vineland Avenue, Sun Valley, CA 91352, (818) 504-0644, FAX (818) 768-0395 
Eastern Sales Office: 321 Commercial Avenue, Suite 304, .Palisades Park, NJ 07650, (201) 461-4005, FAX (201) 461-6323 

5600 
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5600 TRANSFORMERS 5600 

Abbo"~ Custom-Designed MIL-SPEC Magnetics 
TECHNOLOGIES. INC. 

• Space Shuttle 

• Cruise Missile 

• Tactical Computer Terminal (TCT) 

• F-14 Charging System 

• AH-64 (Apache Helicopter) 

• TADS 

• B-1 Bomber 

• MK-37 Torpedo 

• Harpoon 

• AN/SLQ-37 

• Trident Submarine 

• MK-118 Fire Control System 

• Patriot Missile 
• MS3 

• Lantirn 

• LAMPS 

• Maverick Missile 

• LLADS 

• Aquila-RPV 

• A-6 

ABBOTT TECHNOLOGIES, INC. 
Head Office: 8203 Vineland Avenue, Sun Valley, CA 91352, (818) 504-0644, FAX (818) 768-0395 
Eastern Sales Office: 321 Commercial Avenue, Suite 304, Palisades Park, NJ 07650, (201) 461-4005, FAX (201) 461-6323 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2149 



PC-Mountable Power Transformer 
- are manufactured according to the International Safety 
Standards, such as UL, VDE, IEC. 

- provide an insulation system which allows the 5,000 
Vrms HiPot Test (up to 12,000 Vrms on request.) 

- are encapsulated for a higher heat transfer, which results 
in a higher power/volume ratio. 

SPACELIMlnNGSPKSER~S 

Offers 9 sizes from 0.2 VA to 5.5 VA (power 
ratings up to 50 VA on request). 

-1 ~. 
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TOP VIEW 

5600 

Step Down Size ... 
Step Up Performance .. ! 

- are encapsulated for mechanical strength, shock 
resistance, moisture resistance, better insulation 
system for the price of the open frame version. 

- provide an interchangeable pin placement on the 
bobbin base, which increase the available options 
for custom-made transformers. 

The SPK series is manufactured with a split 
bobbin, which allows the primary and secondary 
to be wound side by side, rather than one over 
the other. . 

AVAILABLE VOLTAGES: 
SINGLE PRIMARY 
DUAL PRIMARY 

DUAL OR SINGLE 
SECONDARY 

115V, 60 HZ or 
2x115V, 50/60 HZ 

6,9,12,15,18 and 24 V 

LOAD REGULATION 30% 

TEMPERATURE RISE 

Hi Pot TEST 

SPK06025% 

<350 C Class B 130 

5000V RMS 

CUSTOM MADE TRANSFORMERS ON REQUEST 

Rated 
Power 

Cat. # VA L 

SPKOO2 0.2 0.87 

SPKOO7 0.7 1.06 

SPKOO5 0.6 1.26 

SPK015 1.5 1.26 

SPK020 2.0 1.26 

SPK030 2.2 1.26 

SPK031 2.7 1.26 

SPK040 4.3 1.61 

SPKOSO 5.5 1.75 

SPK 002 x 4 Pins 

SPK 060 x 6 Pins 

Dimension 

W H A B 

1.0 0.67 0.8 0.6 

1.06 0.8 0.8 0.8 

1.06 0.6 0.8 0.8 

1.06 0.86 0.8 0.8 

1.06 0.94 0.8 0.8 

1.06 1.06 0.8 0.8 

1.06 1.2 0.8 0.8 

1.4 1.1 1.1 0.8 

1.46 1;3 1.1 1.0 

~ ~ ADVANCED COMPONENTS INDUSTRIES, INC. 
• _ 1308 Sartori Ave. nue, #105 • Torrance, California 90501 

..... (310) 328-0060 • Fax (310) 328-0062 
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ENCAPSULATED Step Down Size ... 
POWER TRANSFORMERS Step Up Performance .. ! 

PC-Mountable Power Transformer 
- are manufactured according to the International Safety 
Standards, such as UL, VDE, IEC. 

- provide an insulation system which allows the 5,000 
Vrms HiPot Test (up to 12,000 Vrms on request.) 

- are encapsulated for a higher heat transfer, which results 
in a higher power/volume ratio. 

HEIGHT LIMITING SPF SERIES 
Offers 10 sizes from 3.0 VA to 25.0 VA (power 
ratings up to 45 VA on request). 

SPF 033· SPF 043· SPF 063 • SPF 093 

TOP VIEW 

SPF103· SPF 143·SPF 183· SPF253 

.. + lli! =--1 
"r I ~.+ 
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TOP VIEW 
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- are encapsulated for mechanical strength, shock 
resistance, moisture resistance, better insulation 
system for the price of the open frame version. 

- provide an interchangeable pin placement on the 
bobbin base, which increase the available options 
for custom-made transformers. 

The Low-Profile design of the SPF Series 
allows a closer card spacing (3/4" card spacing 
for the 3.0 VA transformer). The SPF Series is 
wound non-concentrical on a dual split bobbin. 

AVAILABLE VOLTAGES: 

DUAL PRIMARY 

DUAL SECONDARY 

LOAD REGULATION 

TEMPERATURE RISE 

Hi Pot TEST 

2 X 115V, 50/60 HZ 

6,9,12,15,18 and 24 V 

20% 

< 40° C Class 8130 

5000V RMS 

CUSTOM MADE TRANSFORMERS ON REQUEST 

Rated 
Power DImensIons 

Cat.# VA L W H A B 
SPF033 3.0 1.75 2.1 0.67 1.4 1.4 

SPF043 4.0 1.75 2.1 0.73 1.4 1.4 

SPF063 6.0 1.75 2.1 0.87 1.4 1.4 

SPF093 9.0 1.75 2.1 1.0 1.4 1.4 

SPF103 10.0 2.3 2.75 0.87 1.8 1.84 

SPF143 14.0 2.3 2.75 0.94 1.8 1.84 

SPF183 18.0 2.3 2.75 1.06 1.8 1.84 

SPF253 25.0 2.3 2.75 1.38 1.8 1.84 

ADVANCED COMPONENTS INDUSTRIES, INC. 
1308 Sartori Avenue, #105 • Torrance, California 90501 

(310) 328-0060 .• Fax (310) 328-0062 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2151 
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CUSTOM 
MAGNETICS ... 
If you would not settle for an off-the

shelf printed circuit board, why should 
you have to settle for an off-the-shelf 

transformer? 

Albar: Part of the solution 

Since 1979, Albar products have been' 
applications as diverse as our 
imaginations, keeping cable TO"::>""'" 
coming in to millions of homes, 
delicate circuitry of medical 
helping people to keep hor.I'th, 

equipment. Manufacturers 
electrical and electronic 
Albar for custom power 

Albar's engineering: Your first step toward a 
quality product. 

Albar is much more than a vendor; we can be a 
valuable part of your product development and 
engineering team. 

ALBAR, INC. 

When off-the-shelf components don't meet your 
needs, Albar products will. 

VUlJ'-''''' solutions to power conversion 
in the form of custom designed 
and power supplies. Even in 

where standard products are 
an opitimized design by Albar can 

means of improving 

and manufacturing 
assured of getting the 

you need them. 

Albar's manufacturing: Converting designs into 
superior products. 

Quality is an integral part of our manufacturing 
process, from incoming inspection of raw 
materials, through numerous in-process checks, 
to 1 cent tes g of ev lling we make. 

rod 
at 
ve 

potential of the design IS realized in your final 
product. 

Our satisfied customers are the basis of our 
continuing growth. Let us show youwhy. 

P.o. Box 2368 • 19013-36th Avenue W. Lynnwood, WA 98036. (206) 771-4006. FAX (206) 771-2163 

Toll Free Number (800) 822-5227 

A·2152 For manufacturers' sales offices. see yellQW pages EEM 1991 



MINIGLOSSARIES 
FORMULAS I) CHARTS 
PRODUCT SELECTION GUIDES 

~o~~TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

91/92 EDITION OF EEM 
Abbreviations/Acronyms 

A-1114,8-1037,C-1116,0-1068 
AC Power Supplies, Product 

Selection Guide 
ASCn Code 
Batteries, Product Selection Guide 
Batteries & Fuel Cells, 

Characteristics 
Cabinets, Enclosures, Racks & 

Chassis, Product Selection Guide 
Capacitors, Basic Formulas 
Capacitors, Miniglossary 
Capacitors, Product Selection Guide 
Coils, Chokes, Inductors, 

Product Selection Guide 
Conductors, Maximum Current Capacity 

of Copper & Aluminum 
Connectors, Miniglossary 
Connectors, Terminals & Sockets, 

Product Selection Guide 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide 

DC Power Supplies, Product 
Selection Guide 

Delay Lines, Product Selection 
Guide 

Dielectrics, Thermal Conductivity 
Discrete Semiconductors, Product 

Selection Guide 
Displays, Readouts, & CRTs, 

Product Selection Guide 
EBCDIC Code 
Encapsulation, Miniglossary 
Fans, Blowers, Cooling Equipment, & 

Heat Exchangers, Product 
Selection Guide 

Fiber OptiCS, Miniglossary 
Fiber Optics, Product 

Selection Guide 
Filters, Power, Product 

Selection Guide 
Filters, Signal, Product 

Selection Guide 
Instruments, Test & Measuring, 

Product Selection Guide 
Interconnection Systems, Product 

Selection Guide 
Keyboards & Keypads, Product 

Selection Guide 
Lamps, Lights, & Indicators, 

Product Selection Guide 

0-2146 
0-1086 
0-1427 

0-1468 

C-1003 
A-1078 
A-1054 
A-1003 

C-1825 
C-1329 

C-1149 

A-1300 

0-1501 

A-1493 
C-1709 

A-2082 

8-1032 

C-1601 
8-1224 

8-1214 

A-1609 

A-1651 

0-1207 

C-1678 

8-1794 

8-1135 

Logofinder & Trademark Directories 

Microwave Components, Product 
Selection Guide 

Military Qualified Products List 
Motors, Drives, & Rotating Components, 

Product Selection Guide 
Opto Semiconductors, Miniglossary 
Oscilloscopes, Product 

Selection Guide 
Panel Hardware, Product 

Selection Guide 
Panel Meters, Analog & Digital, Product 

Selection Guide 
Potentiometers, Trimmers, Controls, & 

C-901 

A-1746 
8-1002 

8-1233 
8-1334 

0-1406 

C-1582 

0-1340 

Rheostats, Product Selection Guide A-2013 
Power Supplies, Miniglossary 0-1522,0-2184 
Power Supplies, AC, Product 

Selection Guide 
Power Supplies, DC, Product 

Selection Guide 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide 

Relay Contact Forms 
Relays, Electromechanical, 

Miniglossary 
Relays, Product Selection Guide 
Resistor Color Codes 
ReSistors, Product Selection Guide 
Servo Components, 

0-2146 

0-1501 

8-1347 
8-1550 

8-1449 
8-1397 
A-1924 
A-1835 

Miniglossary 8-1270,1>-2244 
SI Units, Basic Guide To, 

A-2080,~1666,C-1362, 1>-2246 
Solenoids, Product Selection Guide 8~1614 
Switches, Product Selection Guide 8-1639 
Symbols-International Authorities 

A-1139, 8-1024, C-1156, 0-1090 
Thermal Components, Product 

Selection Guide 
Thermal Conductivity of Dielectrics 

at Room Temperature 
ThyristorslHigh Power Diodes, 

Miniglossary 
Timers, Miniglossary 
Trademark & Logofinder 

Directories 
Transducers & Encoders, Product 

Selection Guide 
Transformers, Product 

Selection Guide 
Wire & Cable, Product 

Selection Guide 
Wire Gauges-Diameter, Area, 

Copper Weight 

8-1831 

C-1709 

A-1728, A-2084 
8-1409,0-1149 

C-901 

8-1872 

A-2131 

C·1705 

C-1864 
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~ME[ON 
~J\~ QUALITY MAGNETIC COMPONENTS • DESIGNED WITH 30 YRS. OF EXPERTISE 

1900 CHRIS LANE / ANAHEIM, CA 92805 / 714-634-2220 / FAX 714-634-0905 / TLX 510-100-0364 

SNAP-ON LOAD DETECTOR "LD-SO" . 

• This brand new snap-on load detector mounts on pre-wired systems without disrupting existing connections. 
(Le. Field assembleable.) 

• Broad frequency response: 30Hz. to 15kHz. (See Curve.) . 

• Measure currents up to 50 Amps continuous, 150 Amps intermittent. 

• Magnetic device for high reliability applications. 

• Output linear to within 3% from 5 to 50 Amps input. (See VUlp vs. Ip curves.) 

• Excellent for low-budget energy management and automation control. 

• Available pre-assembled or un-assembled. 

• Note: These features have made this new device the answer to a myriad of new applications such as monitoring 
relays and lamps, Hi/Low current limits, instrumentation, solid-state switchgear, motor controls, and much more. 

. 10 / 

.09 

.08 

. 07 -ci. 
E .06 

~ - .05 -~ -Q. . 04 
5 
> .03 

. 02 

.01 

0 
o 

A·2154 

ELECTRICAL SPECS 

Winding resistance: 29 ohms. 
Winding inductance: 1.25 Hy. 
Dielectric test voltage: 3750 Vrms. 

RL 

VL/lp vs. Ip@60Hz . 

~ continuous operation 
RL=1000HMS - - - - intermittent operation 
1hW@50A. 

~ 
~ ...... .. 

...... .... ....... .... -- --
/ - -RL=500HMS - ... - -1/4W@50A . -- -- - ~ - - -- - - -

RL=33 OHMS -
1/4W@50A . 

10 20 30 40 50 60 70 80 90 100 

Ip (Primary Amps rms) 

For manufacturers' sales offices, see yellow pages EEM 1991 
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%fJ\~ QUALITY MAGNETIC COMPONENTS • DESIGNED WITH 30 YRS. OF EXPERTISE 

1900 CHRIS LANE / ANAHEIM, CA 92805 / 714-634-2220 / FAX 714-634-0905 / TLX 510-100-0364 

MECHANICAL SPECS 

0.110 

0.105 -Q. 0.100 
E 

CC 0.095 (;j -~ 0.090 

;I'" -I-

I -Q. 
0.085 :::: J 

..J 
> 

0.080 I 
0.075 

I 

0.070 

-----

core cut-out 
to show 
mounting slot. 

1.00 

Pins: 0.025" square 
Tin-plated copper 
Weight: 0.062# 

VLllp vs. frequency. 

--I--1--1--
f--f--

Space for #8 wire 

0.70 

0.50 

..... 1'"" 

30Hz. 100Hz. 1kHz. 10kHz. 

. EEM 1991 

Frequency 

Output of the load sensor as a function of frequency across a 
100 ohm terminating resistor for a primary current of 20 A.rms 

For manufacturers' sales offices, see yellow pages A·2155 
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1900 CHRIS LANE I ANAHEIM, CA 92805 I 714-634-2220 I FAX 714-634-0905 I TLX 510-100-0364 

NEW HIGH SENSITIVITY CURRENT TRANSFORMERS AT ATTRACTIVE PRICES. 
The high-sensitivity series of current transformers has been specifically designed for those applications where a 
low value of current is to be monitored. A primary winding is supplied (pins 1 & 2) which helps increase the 
sensitivity of the transformer. 

1 

Pins .025" sq. tin-plated 
copper, 4 plcs. 

3 

Is(A) 

RL=1000, 
1/4WTYP. 

core cut-out shows -----, 
mounting slot, .15 x .175, 4 plcs. 

0.50 

:~~)~ 
VL=0-2Vrms 

2 

4 

ELECTRICAL SPECS 

Sec. Sec. Accy Accy 
VL RL Is OCR Ind. at at 

Volts Ohms Amps Ohms Hy 100% 100Al 

2.0" 100 0.02" 30 1.1 1.0 0.3 

TEMPERATURE -55° TO 120°C 

Load Turns Pri. Pri. 
PIN Current - Ratio Ind. OCR 

Ip(A) mHy Ohms 

5361 0.05 1000:400 176 5.0 

5362 0.1 1000:200 44 1.2 

5363 0.2 1000:100 11 0.30 

5364 0.5 1000:40 1.76 0.05 

5365 1 1000:20 0.44 0.013 

5366 2 1000:10 0.11 0.003 

5367 5 1000:4 0.018 0.0005 

"Many customized output voltages and currents are available on special request, at same low price. 

A·2156 For manufacturers' sales offices, see yellow pages EEM 1991 
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Fig. 1 Ip (Primary Amps rms) 

Fig. 1 shows the output of the 5360 series of load detectors when terminated with 
a 100 ohm resistor. Ip ranging from 0.25 to 2.5 times the rated current. 

Fig. 2 shows the output of the 5360 series of load detectors (including the LO-50) at 
rated input load current Ip with load resistance RL varying from 10 to 20,000 ohms. 

V 
/ 
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I 
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V V 
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Fig. 2 . 
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1900 CHRIS LANE / ANAHEIM, CA 92805 / 714-634-2220 / FAX 714-634-0905 / TLX 510-100-0364 . 

LARGEST SELECTION OF HEAVY DUTY 50/60Hz 
TOROIDAL POWER TRANSFORMERS 

SOME ADVANTAGES OF 
TOROIDAL POWER 
TRANSFORMERS COM
PARED TO LAMINATED 
TRANSFORMERS 

• Lower mechancial hum 
• Lower electrical noise 
• Lower magnetic leakage 
• Easier to electrostatically shield 

• Lower weight 
• Smaller dimensions 
• Higher efficiency 

• And most important price com
petitive vs. old fashioned lami
nated transformers 

MECHANICAL DRAWING 

INTERNATIONAL PRIMARY CONFIGURATIONS 

Voltage 100V 120V 220 V 240 V 

Input 1 &5 1 &2 1&4 1&4 

Connection 1 &3 1&3 5&3 2&3 
2&4 2&4 

BLACKd 
GRAY .5 

BROWN· 

BLUE~ 

WHITEG>-.3 

t RED 

~RED 
tYELLOW 

~YELLOW 
TYPICAL INTERNATIONAL PRIMARIES WITH TWO SECONDARIES 

Secondary Dimensions Secondary Dimensions 
Secondary Part No Load Load load Secondary No load load load 

Power No. Voltage Voltage Current Nom. (Inch) Power Part Voltage Voltage Current Nom. (Inch) 
VA 5800 V V A 00 HT VA No. V V A 00 HT 

5807 7.0 6 1.0 5845 11.6 10 2.0 
6 5811 13.9 12 0.5 2.0 1.0 5846 13.9 12 1.7 

5812 17.4 15 0.4 5849 27.7 24 0.83 

5820 10.4 9 0.89 
5850 34.7 30 0.67 

20 5844 2x7 2x6 1.7 2.6 1.2 
8 5821 13.9 12 0.67. 2.2 1.0 5851 2 X 11.6 2x10 1.0 

5822 17.4 15 0.53 5853 2 x 17.3 . 2x15 0.67 
5826 34.8 30 0.27 5854 2x20.7 2x18 0.56 
5830 11.6 10 1.2 5855 2x27.7 2x24 0.38 
5832 17.4 15 0.8 5856 2x32.4 2x28 0.35 
5835 34.8 30 0.4 5862 17.3 15 1.7 
5829 2x7.0 2x6 1.0 5864 27.7 24 1.0 

12 5836 2 X 10.5 2x9 0.67 2.3 1.1 5865 34.7 30 . 0.83 
5837 2 x 13.9 2x12 0.50 25 5859 2x7 2x6 2.0 2.6 1.3 
5838 2x17.4 2 x 15 0.40 5866 2 x 11.6 2x10 1.25 
5839 2 x 20.9 2x18 0.33 5868 2 x 17.3 2x15 0.83 
5840 2x27.8 2x24 0.25 5869 2x20.7 2x18 0.69 
5841 2x32.5 2x28 0.21 5870 2x27.7 2x24 0.52 

-'"- --

For manufacturers' sales offices, see yellow pages EEM 1991 
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~ME[ON 
~/J\~ QUALITY MAGNETIC COMPONENTS • DESIGNED WITH 30 YRS. OF EXPERTISE 

1900 CHRIS LANE / ANAHEIM, CA 92805 / 714-634-2220 / FAX 714-634-0905 / TLX 510-100-0364 

LARGEST SELECTION OF HEAVY DUTY 
50/60Hz TOROIDAL POWER TRANSFORMERS 

Secondary Dimensions' Secondary Dimensions' 

Secondary No Load Load Load 
Power Part Voltage Voltage Current Nom. (Inch) 

VA No. V V A 00 HT 

Secondary No Load Load Load 
Power Part Voltage Voltage Current Nom. (Inch) 

VA No. V V A 00 HT 

5873 27.2 24 1.66 
5874 34.2 30 1.33 
5876 2 X 13.6 2 X 12 1.67 

5950 13.0 12 20.8 
5951 26.5 24 10.4 

250 5952 2 X 26.5 2x24 5.21 4.6 2.0 
40 5877 2 X 17.1 2 X 15 1.33 3.0 1.3 

5878 2 X 20.5 2 X 18 1.11 
5953 2 X 33 2x 30 4.17 
5954 2 X 66 2x60 2.08 

5879 2 X 22.8 2x20 1.00 5955 2 X 53 2x48 2.60 
5880 2 X 27.2 2x24 0.833 5960 13.0 12 26.7 
5885 17.0 15 4.0 5961 26.0 24 13.3 
5886 27.0 24 2.5 320 5962 32.5 30 10.7 4.9 2.2 
5887 33.4 30 2.0 5963 52.0 2x48 3.33 
5882 40.5 36 1.67 5964 2 x65 2x60 2.67 

60 5883 47.4 42 1.43 3.1 1.4 
5884 2x 6.8 2x6 5.0 
5891 2 X 20.4 2 X 18 1.67 
5892 2 X 27.0 2 X 24 1.25 
5893 2 X 33.4 2x30 1.00 

5966 12.9 12 33.4 
5967 25.8 24 16.7 

400 5968 64.8 60 6.7 5.2 2.3 
5969 38.6 2 X 36 5.56 
5970 40.7 2x38 5.10 

5901 16.8 15 5.33 5971 51.6 2x48 4.04 
5902 20.2 18 4.44 
5903 26.8 24 3.33 
5904 33.6 30 2.67 

80 5905 2x9 2x8 5.00 3.6 1.5 
5906 2 X 16.8 2 X 15 2.67 
5907 2 X 20.2 2 X 18 2.22 
5908 2 X 26.8 2 X 24 1.67 

5973 2 X 25.7 2x 24 12.5 
5974 2 X 29.7 2 X 28 10.7 

600 5975 2 X 35 2x33 9.09 5.6 2.7 
5976 2 x 40.3 2x38 7.8 
5977 2 x 51 2x48 6.2 
5978 2 x 64 2x 60 5.0 

5909 2 X 33.6 2 X 30 1.33 5982 2 x 31.6 2x30 13.3 
5911 26.8 24 4.16 
5912 33.6 30 3.33 
5913 47.0 42 2.38 

800 5981 2 x 50.5 2 x48 8.3 6.4 2.7 
5983 2 X 63.4 2x60 6.7 
5984 2x 126.5 2 x 120 3.3 

100 5919 2 X 20 2 X 18 2.78 3.6 1.5 
5920 2 X 24.5 2 X 22 2.27 
5923 2 X 31.2 2 X 28 1.79 
5921 2 X 33.5 2x30 1.67 

5980 2 x 31.4 2 x 30 20 
1200 5985 2x 63 2x60 10 6.6 3.3 

5986 2 x 125 2x 120 5 

5922 133.5 120 0.833 5987 2 x 49.8 2x48 20.8 

5925 26.5 24 5.0 
5926 33.2 30 4.0 

2000 5988 2 x 62.4 2x 60 16.7 7.3 4.4 
5989 2 x 124.5 2 x 120 8.3 

120 5927 66.5 60 2.0 4.0 1.5 5K 5280 2 x 62.2 2x 60 41.6 10.87 4.25 
5933 2x 20 2)(18 3.33 5281 2 X 124 2 x 120 20.8 
5934 2 X 26.5 2 x24 2.50 
5937 2 X 39.8 2x36 1.67 7.5K 5290 2 x 61.5 2x60 62.5 12.62 4.25 

5291 2 x 122.5 2 x 120 31.2 
5939 13.2 12 13.3 
5940 26.5 24 6.67 

160 5941 39.8 36 4.44 4.2 1.9 
10K 5295 2 x 61.5 2x60 83.3 14.75 5.25 

5296 2 x 122.5 2 X 120 41.6 
5942 66.5 60 2.67 
5943 2 X 66.4 2x60 1.33 
5944 2x33 2x30 2.67 

• Semi Epoxy Molded, Add 0.20" 0.0. & 0.09/1 HI. Full Epoxy Molded, Add 0.20/1 0.0. & Ht. 
NOTES: Dimensions stated are based on perfect windings not always achieveable. Electrical data accurate to within ±6%. 

IMPORTANT NOTES: 
1. All transformers have been designed for 50/60HZ. 
2. 60HZ to 400HZ. Designs available upon request. 
3. Custom designs tailored to your specs. are made & evaluated on 
a 2 wk. cycle. 
4. 100% electrostatic shielding available on all transformers with a 
small power derating. 

5. Magnetic shielding & lower magnetic leakage designs for sensi
tive areas such as encountered in computers & audio equipment, 
are available on all transformers. 
6. Low profile designs are available upon request. 
7. Amecon has the world's most complete toroidal mfg. facilitie~. 
We can machine wind toroids in excess of 50" dia. & 2000 Ibs. 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2159 
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~MErDN . 
~JJ\~ QUALITY MAGNETIC COMPONENTS • DESIGNED WITH 30 YRS. OF EXPERTISE 

1900 CHRIS LANE / ANAHEIM, CA 92805 / 714-634-2220 / FAX 714-634-0905 / TlX 510-100-0364 

LARGEST SELECTION OF HEAVY DUTY 
60 Hz TOROIDAL POWER TRANSFORMERS 

Output No Load 
Maximum 

Load Load Core Copper Dimensions' Power Part Voltage Voltage Current OCR Loss Loss ODxHT VA Number Volts Volts Amp @20oC W W . In Inches 

7.5 6810 .10.9 9 .833 1.06 .101 1.33 2.0x 1.0 
6811 14.5 12 .625 1.76 .101 1.28 
6812 18.1 15 .500 2.8 .101 1.29 
6813 21.8 18 .417 4.23 .101 1.33 
6814 29.0 24 .313 7.12 .101 1.29 
6815 34.0 28 .268 10.4 .101 1.34 

10 6820 10.8 9 1.11 .747 .123 1.67 2.2 x 1.0 
6821 14.3 12 .833 1.25 .123 1.61 
6822 17.9 15 .667 1.96 .123 1.61 
6823 21.7 18 .555 3.02 .123 1.68 
6824 28.6 24 .417 5.00 .123 1.60 
6825 32.9 28 .357 5.75 .123 1.44 

15 6830 10.75 9 1.66 .434 .160 2.41 2.3 x 1.1 
6831 14.8 12 1.25 .95 .160 2.78 
6832 18.4 15 1.00 1.50 .160 2.78 
6833 21.6 18 .833 1.75 .160 2.43 
6834 28.5 24 .625 2.92 .160 2.34 
6835 33.6 28 .536 4.37 .160 2.48 
6836 2 x 10.8 2x9 .833 2x .878 .160 2.45 
6837 2x 14.2 2x 12 .625 2x 1.45 .160 2.33 
6838 2x17.9 2x 15 .500 2x 2.33 .160 2.38 
6839 2 x 21.6 2x 18 .417 2 x 3.51 .160 2.44 
6840 2x 28.6 2x24 .313 2 x5.91 .160 2.36 
6841 2 x 33.47 2x28 .268 2x8.59 .160 2.44 

25 6845 10.6 9 2.78 .252 .205 3.58 2.6x 1.2 
6846 14.5 12 2.08 .547 .205 4.07 
6847 18.1 15 1.66 .865 .205 4.10 
6848 21.2 18 1.39 1.01 .205 3.60 
6849 28.2 24 1.04 1.68 .205 3.46 
6850 33.0 28 .89 2.49 .205 3.62 
6851 2 x 10.7 2x9 1.39 2 x .51 .205 3.62 
6852 2 x 14.1 2x 12 1.04 2x .84 .205 3.46 
6853 2 x 17.6 2x 15 .833 2 x 1.33 .205 3.48 
6854 2 x 21.2 2x18 .69 2x 2.03 .205 3.60 
6855 2 x 28.2 2x24 .52 2x3.4 .205 3.47 
6856 2 x 33.2 2.x 28 .45 2x5.01 .205 3.64 

30 6860 10.5 9 3.33 .183 .240 4.03 2.6 x 1.3 
6861 13.9 12 2.5 .306 .240 3.89 
6862 17.3 15 2.00 .479 .240 3.89 
6863 21.0 18 1.66 .731 .240 4.03 
6864 27.8 24 1.25 1.23 .240 3.91 
6865 32.6 28 1.07 1.80 .240 4.07 
6866 2x 10.5 2x9 1.66 2 x .366 .240 4.03 
6867 2 x 13.9 2 x 12 1.25 2 x .615 .240 3.91 
6868 2 x 17.4 2 x 15 1.00 2 x .961 .240 3.89 
6869 2x17.4· 2 x 18 .833 2 x 1.47 .240 4.04 
6870 2x27.8 2x 24 .625 2 x 2.45 .240 3.88 
6871 2 x 32.6 2x 28 .536 2 x 3.65 .240 4.09 

50 6875 2 x 10.4 2x9 2.78 2 x .218 .318 6.64 3.0 x 1.3 
6876 2x 13.9 2 x 12 2.08 2 x .367 .318 6.48 
6877 2 x 17.3 2x.15 1.66 2 x .575 .318 6.46 
6878 2 x 20.9 2x 18 1.39 2 x .879 .318 6.66 
6879 2 x 27.8 2x 24 1.04 2x 1.46 .318 6.45 
6880 2 x 32.7 2x28 .893 2x2.18 .318 6.79 

75 6885 17.2 15 5.00 .196 .415 8.88 3.1 x 1.4 
, 6886 27.7 24 3.125 .504 .415 8.96 

6887 34.6 30 2.5 .793 .415 8.99 
6888 2x 10.4 2x9 4.16 2 x .150 .415 9.25 
6889 2 x 13.8 2x12 3.125 2 x .252 .415 8.96 
6890 2 x 17.3 2x 15 2.50 2 x .397 .415 8.99 
6891 2 x 20.7 2x 18 2.08 2x .6 .415 9.25 
6892 2 x 27.5 2x24 1.56 2 x 1.01 .415 8.93 
6893 2 x34.4 2x30 1.25 2x 1.58 .415 8.95 

• SemI Epoxy Molded, Add 0.20" .0.0. & 0.09" Ht. Full Epoxy Molded, Add 0.20" 0.0. & HI. 
NOTES: Dimensions stated are based on perfect windings not always achieveable. Electrical data accurate to within ±60/0. 

For manufacturers' sales offices, see yellow pages 

Total Voltage 
Weight Regulation 

Ibs % 

0.38 21.1 
20.3 
20.5 
21.2 
20.4 
21.4 

0.45 19.8 
19.1 
19.2 
20.0 
19.1 
17.2 

0.61 19.2 
21.9 
21.9 
20.0 
18.6 
19.0 
19.4 
18.6 
18.8 
19.3 
18.7 
19.5 

0.82 17.8 
20.0 
20.3 
17.9 
17.2 
18.0 
18.0 
17.2 
17.3 
17.9 
17.3 
18.1 

0.90 16 
15.4 
15.5 
16.0 
15.5 
16.2 
16.0 
15.5 
15.5 
16.0 
15.4 
16.3 

1.3 15.9 
15.4 
15.4 
15.9 
15.3 
16.1 

1.6 14.1 
14.1 
14.2 
14.7 
14.1 
14.2 
14.6 
14.2 
14.2 

EEM 1991 



560.0 TRANSFORMERS 56.0.0 

~MELON 
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1900 CHRIS LANE / ANAHEIM, CA 92805 / 714-634-2220 / FAX 714-634-0905 / TLX 510-100-0364 

LARGEST SELECTION OF HEAVY DUTY 
60 Hz TOROIDAL POWER TRANSFORMERS 

Maximum 
Output No Load Load Load Core Copper Dimensions· 
Power Part Voltage Voltage Current OCR Loss Loss OOxHT 

VA Number Volts Volts Amp @2.O°C W W In Inches 
10.0 69.0.0 13.6 12 8.33 . .075 .524 1.0.4 3.6 x 1.5 

69.01 16.9 15 6.66 .118 .524 1.0.4 
69.02 2.0.4 18 5.55 .179 .524 1.0.8 
69.03 27.1 24 4.17 .299 .524 1.0.4 
69.04 33.7 3D 3.33 .47.0 .524 1.0.4 
69.05 2x 9.5 2x8.5 5.88 2 x .66.0 .524 9.67 
69.06 2 x 16.9 2 x 15 3.33 2 x .236 .524 1.0.5 
69.07 2 x 2.0.4 2 x 18 2.78 2 x .358 .524 1.0.8 
69.08 2 x 26.9 2x 24 2 . .08 2 x .595 .524 1.0.3 
69.09 2 x33.8 2x 3D 1.67 2x .95 .524 1.0.4 

12.0 6915 2.0.5 18 6.66 .152 .67 11.4 3.6x 1.5 
6916 25 . .0 22 5.45 .23 .67 11.6 
6917 2 x 13.7 2x 12 5 . .0.0 2 x .128 .67 11 . .0 
6918 2 x 17 . .0 2x15 4~D'o 2x .2.0 .67 11.11 
6919 2 x 2.0.4 2x 18 3.33 2x .3.0 .67 11.4 
692.0 2 x 25 . .0 2x 22 2.73 2 x.47 .67 11.6 
6921 2 x 34.1 2x 3D 2 • .0.0 2x .8.0 .67 11.2 
6922 2x 135 2 x 11.0, .5.0.0 2 x 12.9 .67 11.1 

12.0 
15.0 693.0 2x9.6 2x8.5 8.82 2 x . .039 .8.06 2.0 4 . .0 x 1.5 

6931 2 x 13.6 2x 12 6.25 2x . .07 .8.06 2.0 
6932 2x 17 . .0 2 x 15 5 . .0.0 2 x .11 .8.06 2.0 
6933 2 x 2.0.5 2x 18 4.17 2x .16 .8.06 2.0 
6934 2 x 27.1 2x24 3.13 2x .28 .8.06 2.0 
6935 2x34 2 x 3D 2.5.0 2 x.45 .8.06 2.0 
6936 2x 135 2 x 11.0, .625 2x 7.1 .8.06 2.0 

12.0 
2.0.0 694.0 2 x 9.3 2x8.5 11.76 2 x . .0253 1 . .03 13.1 4.2 x 1.9 

6941 2 x 12.9 2 x 12 8.33 2 x • .0443 1 . .03 12 . .0 
6942 2 x 19.3 2x 18 5.56 2 x .1.06 1 . .03 1.24 
6943 2x 23.7 2x22 4.55 2 x .164 1 . .03 12.7 
6944 2 x 32.2 2x3.O 3.33 2 x .28.0 1 . .03 12.1 
6945 2 x 128.9 2 x 11.0, .833 2x 4.5 1 • .03 12.1 

12.0 
3.0.0 695.0 28.6 26.5 11.3 .0 . .074 1.69 22.5 4.6 x 2 • .0 

6951 2 x 9.15 2 x8.5 17.6 .0 . .03.0 1.69 2.0.5 
6952 2 x 28.3 2 x 26.5 5.67 .0.294 1.69 2.0.8 
6953 2 x 35.3 2 x33 4.55 .0.366 1.69 18.5 
6954 2 x 56.6 2 x53 2.83 .0.935 1.69 18.9 
6955 2 x 7.0.5 2 x 66 2.27 1.47 1.69 18.5 

4.0.0 696.0 2 x 38.2 2x36 5.55 2 x .17.0 1.72 2.0 • .0 4.9 x 2.2 
6961 2 x 4.0.5 2 x38 5.26 2 x .18.0 1.72 19.5 
6962 2 x 51 . .0 2X48 4.17 2x .287 1.72 19.4 
6963 2 x 127.5 2 x 11.0, 1.67 2 x 1.81 1.72 19.5 

12.0 
500 6967 2 x 25.5 2x 24 1.0.42 2 x . .058 1.84 24.3 5.2x 2.3 

6968 2 x 31.9 2x 3D 8.33 2 x . .091 1.84 24.4 
6969 2 x 34.8 2x33 7.58 2 x . .099 1.84 23.1 
697.0 2 x 4.0.5 2x38 6.58 2 x .146 1.84 24.5 
6971 2 x 51 . .0 2x 48 5.2.0 2 x .231 1.84 24.3 
6972 2 x 63.7 2x6D 4.17 2 x .365 1.84 24.5 
6973 2 x 127.5 2 x 11.0, 2 • .08 2 x 1.46 1.84 24.5 

12.0 
75.0 6976 2 x 31.8 2x3D 12.5 2 x . .05.05 2.62 3.0.6 5.6x 2.7 

6977 2 x 5.0.5 2x48 7.81 2 x .127 2.62 3.0 . .0 
6978 2 x 63.3 2x6D 6.25 2 x .2.0.0 2.62 3.0.3 
6979 2 x 126 2 x 11.0, 3.13 2 x .8.0.0 2.62 3.0.1 

12.0 
1K 6982 2 x 31.1 2x 3D 16.66 2 x . .0283 3.52 3.0.1 6.4 x2.7 

6983 2 x 62.3 2x6.O 8.33 2x.113 3.52 3.0.1 
6984 2 x 124.6 2 x 11.0, 4.17 2 x .454 3.52 3.0.1 

12.0 
2.5K 6987 2 x 49.3 2x48 26 . .0 2 x . .0214 7.71 56.3 7.3x4.4 

6988 2x 62.2 2 x 6.0 2.0.8 2 x . .0335 7.71 56.1 
6989 2 x 123.3 2 x 11.0, 1.0.4 2 x .133 7.71 55.5 

12.0 . SemI Epoxy Molded, Add 0.20" 0.0. & 0.09" HI. Full Epoxy Molded, Add 0.20" 0.0. & Ht. 
NOTES: Dimensions stated are based on perfect windings not always achieveable. Electrical data accurate to within ±6%. 

EEM 1991 For manufacturers' sales offices, see yellow pages 

Total Voltage 
Weight Regulation 

Ibs % 

2.2 12.3 
12.4 
12.8 
12.3 
12.4 
11.5 
12.4 
12.8 
12.3 
12.4 

2.4 13 . .0 
13.3 
12.6 
12.6 
13 . .0 
13 . .0 
12.6 
12.7 

2.8 13 . .0 
13 . .0 
13 . .0 
13 . .0 
13 . .0 
13 . .0 
13 . .0 

4.4 7.7 
7.2 
7.4 
7.6 
7.2 
7.2 

5.7 7.5 
6.9 
7 • .0 
6.2 
6.2 
6.2 

6.9 5.9 
5.8 
5.8 
5.8 

8 . .0 5.8 
5.8 
5.5 
5.8 
5.8 
5.8 
5.8 

11.2 4.8 
4.8 
4.8 
4.8 

15.5 3.6 
3.6 
3.6 

32 . .0 2.7 
2.7 
2.7 

A-2161 



5600 TRANSFORMEi=lS 5600 . 

~MErON 
%JJ\~ QUALITY MAGNETIC COMPONENTS • DESIGNED WITH 30 YRS. OF EXPERTISE 

1900 CHRIS LANE I ANAHEIM, CA 92805 I 714-634-2220 I FAX 714-634-0905 I TLX 510-100~0364 

PRECISION TOROIDAL POWER TRANSFORMERS 400 Hz 
• PRIMARY VOLTAGE: 115 ±15 VOLTS 

230 ±30 VOLTS 

• OPERATING FREQUENCY: 400 Hz ±20Hz 

• INSULATION VOLTAGE: 1500 VAC 

• MOLDED FOR P.C. MOUNTING 

Volts 
Part Volt. Load 

Number Amps Rms 
6490 2x5 
6491 2x 10 
6492 100 2x 12 
6493 2x 18 
6494 2x 24 
6495 2 x 28 
6470 2x5 
6471 2x 10 
6472 50 2x 12 
6473 2x 18 
6474 2x24 
6475 2x28 
6450 2x5 
6451 2x 10 
6452 25 2x 12 
6453- 2x 18 
6454 2x24 
6455 2x28 
6430 2x5 

·6431 2x10 
6432 10 2x 12 
6433 2x 18 
6434 2x24 
6435 2x28 
6410 2x5 
6411 2x 10 
6412 5 2x 12 
6413 2x 18 
6414 2x24 
6415 2x28 

l 
HT 

1 

Current 
Amp 
Rms 
10 
5 
4.2 
2.8 
2.1 
1.78 

5 
2.5 
2.1 

1.4 
1.05 . 

.89 
2.5 
1.125 
1.05 

.70 

.50 

.45 
1.00 

.5 

.42 

.28 
.208 
.18 
.50 
.25 
.21 
.14 
.104 
.09 

• 400 Hz POWER TRANSFORMERS FEATURE 
LOW PROFILES AND ARE DESIGNED FOR 
STANDARD REGULATOR CHIPS USING FULL 
WAVE BRIDGE CENTER TAP OR FULL WAVE 
BRIDGE . 

• ANY SIZE 5VA TO 15,000VA. THESE 
TRANSFORMERS ARE ALL MACHINE MADE 
TO ACHIEVE HIGH CONSISTENCY AND 
RELIABILITY. 

Volts 
NIL Size 
Rms A 00 HT 

2x 5.9 2.80 3 1.0 
2x 11.8 2.80 3 1.0 
2 x 14.0 2.80 3 1.0 
2x 21.2 2.80 3 1.0 
2x28.4 2.80 3 1.0 

2x33.0 2.80 3 1.0 

2x 5.5 2.55 2~ 1.0 

2 x 11.0 2.55 2~ 1.0 

2x 12.8 2.55 2~ 1.0 

2 x 19.0 2.55 2~ 1.0 

2x 25.5 2.55 2~ 1.0 

2x30 2.55 2~ 1.0 

2x 5.5 2.18 2% ~ 

2x 11.2 2.18 2% ~ 

2x 13.0 2.18 2% ~ 

2 x 19.6 2.18 2% ~ 

2x 26.0 2.18 2% ~ 

2x 30.4 2.18 2% ~ 

2x 5.3 1.80 2 ~ 

2x 10.8 1.80 2 ~ 

2x 12.8 1.80 2 ~ 

2x 19 1.80 2 ~ 

2 x 25.5 1.80 2 ~ 

2x31 1.80 2 ~ 

2x 5.3 1.67 Ha ~ 

2x 10.8 1.67 He ~ 

2 x 12.8 1.67 1% ~ 

2x 19 1.67 1% ~ 

2x25.5 1.67 1% ~ 

2 x 30.0 1.67 1% ~ 

R 'c!lU,\ ! 
~ D alL 1. 

-
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5600 TRANSFORMERS 5600 

~ME[ON 
%/J\~ QUALITY MAGNETIC COMPONENTS • DESIGNED WITH 30 YRS. OF EXPERTISE 

1900 CHRIS LANE I ANAHEIM, CA 92805 I 714-634-2220 I FAX 714-634-0905 I TLX 510-100-0364 

CT SERIES-STANDARD ACCURACY AND SIZE 
Approximate 

Volt R.C.F. at Open Style Dims. Potted Dimensions 
I. 

PIN A 
*5301 5 
*5302 10 
*5303 15 
*5304 20 
*5305 25 
*5306 30 
*5307 40 
*5308 50 
5309 60 
5310 75 
5311 100 
5312 150 
5313 200 

• Stock Items 

T--
HT 

per RL 100% 
Amp n I. 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

100 100.0 
100 100.0 
100 100.0 
100 100;0 
100 100.0 
100 100.0 
100 100.0 
100 100.0 
100 100.0 
100 100.0 
100 100.0 
100 100.0 
100 100.0 

CENTRALLY 
LOCATED 

ID 

10% Wt. 
I; 00 10 W Lb. L 10 HT W C 0 

106.1 .83 .40 .35 .025 0.938 .375 0.938 .438 0.6 .3 
103.4 .83 .40 .35 .025 0.938 .375 0.938 .438 0.6 .3 
103.0 .83 .40 .35 .025 0.938 .375 0.938 .438 0.6 .3 
102.8 .83 .40 .35 .025 0.938 .375 0.938 .438 0.6 .3 
102.0 1.08 .53 .47 .06 1.188 .5 1.188 .563 .08 .4 
101.9 1.08 .53 .47 .06 1.188 .5 1.188 .563 .08 .4 
102.0 1.20 .66 .46 .07 1.375 .625 1.375 .563 1.0 .4 
101.9 1.20 .66 .46 .07 1.375 .625 1.375 .563 1.0 .4 
101.8 1.35 .76 .49 .09 1.5 .688 1.5 .563 1.2 .4 
101.6 1.35 .76 .49 .09 1.5 .688 1.5 .563 1.2 .4 
101.4 1.60 .88 .49 .13 1.75 .75 1.75 .563 1.4 .4 
101.0 2.04 1.05 .70 .30 2.188 .938 2.188 .813 1.8 .5 
100.9 2.04 1.05 .70 .30 2.188 .938 2.188 .813 1.8 .5 

Fig. 2 Typical Excitation Curve for Models 
5301 and 5302 Current Transformers. 

Fig. 3 Ratio Error RE vs. Load RL 
Across Secondary at the Rated 
Current Input of 5 Amps for the 
Current Transformer Model 5301 

100~mll!II~'lf!11 ~ ~ 
o 
> 

20 

18 

16 

~10§~!mIl~~~~~~II~~tII ~14 j: ~ 12 
~ ~ 
w ~ 10 
~ ~ 

~ 1.0·~;111~11'11~'1 ~ 8 
~ ~ 6 
~ ~ 
~ ~ 4 
~ w 
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/ 

V 
POLARITY 

INDICATOR 

SECONDARY RMS EXCITING CURRENT-lex (,aA) ... 0 

-2 

I~ C --+-1 

[I; 
I'" 

fig. 1 

All dimensions in inches 

* This output voltage only occurs when 
transformer is used with the RL recom
mended and in its most linear range as 
shown in Fig. 4. 

-4 10 100 1000 
LOAD RESISTANCE RL, OHMS 

Fig. 4 Output Voltage vs. Input Current for Model .~ _ 
5301 Current Transformer at a Burden 01 ; 1 00 Ohms. 100 

~ 
g 
gj 10 
~ 

~ 
~ z o 
~1 0 
11)' 

11/ O. ·1.0 

--
,..-'/ 

V 

V 

L 

10 100 1000 
PRIMARY RMS AMP5-lp 

Should you be interested request ELXS CT Catalog on your letterhead directly from AMECON. 
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5600 TRANSFORMERS 5600 

~MErON 
~J\~ QUALITY MAGNETIC COMPONENTS • DESIGNED WITH 30 YRS. OF EXPERTISE 

1900 CHRIS LANE I ANAHEIM, CA 92805 I 714-634-2220' I FAX 714-634-0905 I TLX 510-100-0364 

CT SERIES---HIGH ACCURACY MINIATURE 

Volt R.C.F. at 
I. per Burden 100% 10% 

PIN Amp Amp Ohms I. I. 
5326 3.5 .2 200 100.0 102.8 

*5327 5.0 .1 100 100.0 101.1 
*5328 5.0 .2 200 100.0 101.37 
*5329 10.0 .05 100 100.0 \ 100.70 
*5330 10.0 .10 200 100.0 100.87 
5331 15.0 .05 100 100.0 100.40 
5332 20.0 .025 50 100.0 100.30 

• Stock Items 

CENTRALLY 
LOCATED 

POLARITY 
INDICATOR 

~ C ---.-1 

L ~I 

Fig. 1 

All dimensions In inches 

Approximate 
Open Style Dims. Potted Dimensions 

WT 
OD ID W Lb. L ID HT W C 
.6 .23 .50 .012 .625 .188 .625 .625 .5 
.6 .23 .25 .007 .625 .188 .625 .375 .5 
.6 .23 .5 .012 .625 .188 .625 .625 .5 
.6 .23 .25 .008 .625 .188 .625 .375 .5 
.6 .23 .5 .013 .625 .188 .625 .625 .5 
.6 .23 .5 .013 .625 .188 .625· .625 .5 
.6 .23 .5 .014 .625 .188 .625 .625 .5 

Fig. 2 Ratio Error RE VB. Load RL Across Secondary 
at the Rated Current Input of 3.5 Amps for the 

20 Current Transformer Model 5326 

18 

16 

111,14 
II: 
7J1. 

a: 12 

~ 
15110 
o 
~ 8 
II: 

!Z 
III 6 
~ 
II! 4 

2 

o 

-2 

-4 

V 
/ 

I-'" 

10, 100 1000 
LOAD RESISTANCE RL, OHMS 

Fig. 3. Typical Excitation Curve for Models 5326 and 
10 5328 Current Transformers. 
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Should you be interested request ELXS CT Catalog on your letterhead directly from AMECON. 

D 
.4 
.25 
.4 
.25 
.4 
.4 
.4 
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5600 TRANSFORMERS 5600 

~ME[ON 
~JJ\~ QUALITY MAGNETIC COMPONENTS • DESIGNED WITH 30 YRS. OF EXPERTISE 

1900 CHRIS LANE I ANAHEIM, CA 92805 I 714-634-2220 I FAX 714-634-0905 I TLX 510-100-0364 

CT SERIES-HIGH ACCURACY COMPACT SIZE 

I, 
PIN Amp 
*5351 5 
*5352 10 
*5353 15 
*5354 20 
53551 25 
5356 30 
5357 40 
5358 50 
5359 60 
5360 75 

* Stock Items 

t 
w 

1 
I'" 

Volt 
per 

Amp 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 

Burden R.C.F. at 
RL 100% 

Ohms I, 
100 100.0 
100 100.0 
100 100.0 
100 100.0 
100 100.0 
100 100.0 
100 100.0 
100 100.0 
100 100.0 
100 100.0 

CENTRALLY 
LOCATED 

10% 
I, 

103.3 
101.9 
101.6 
101.1 
100.9 
100.8 
100.7 
100.6 
100.5 
100.4 

POLARITY 
INDICATOR 

L --I 

FIg. 1 

All dimensions in inches 

Approximate 
Open Style Dims. Potted Dimensions 

OD 
0.9 
0.9 
1.14 
1.14 
1.26 
1.26 
1.53 
1.53 
1.67 
1.67 

ID 
.33 
.33 
.48 
.48 
.61 
.61 
.71 
.71 
.82 
.82 

WT 
W Lb. L ID HT W 
.42 .025 1.06 .188 1.06 .563 
.42 .025 1.06 .188 1.06 .563 
.40 .042 1.25 .375 1.25 .563 
.40 .042 1.25 .375 1.25 .563 
.53 .067 1.375 .5 1.375 .625 
.53 .067 1.375 .5 1.375 .625 
.55 .11 1.75 .625 1.75 .625 
.55 .11 1.75 .625 1.75 .625 
.71 .17 1.875 .625 1.875 .875 
.71 .17 1.875 .625 1.875 .875 

Fig. 2 Ratio Error RE vs. Load RL Across Secondary 
at the Ratel Current Input of 5 Amps for the Current 
Transformer Model 5351. 
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Fig. 3. Typical Excitation Curve for Models 5351 and 
1005352 Current Transformers. - -
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Should you be interested request ELXS CT Catalog on your letterhead directly from AMECON. 

EEM 1991 For manufacturers' sales offices, see yellow pages 

C D 
0.8 .4 
0.8 .4 
1.0 .4 
1.0 .4 
1.0 .5 
1.0 .5 
1.5 .5 
1.5 .5 
1.5 .7 
1.5 .7 
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5600 TRANSFORMERS 5600 

WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTERDISTRIBUTORS 
• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program . 

ORDERS PLACED BY 3 P.M. ARE 'SHIPPED THE SAME DAY 

(213) ·452·1229 II 
RELAYS SWITCHES TIMERS ~ Aleph International Acro ATC 

Allied Controls Alco Agastat CIRCUIT 
American·Zeltler American Switch Amperite BREAKERS 

CIRCUIT BREAKERS Aromat AMP Antex FUSES & 

AT&T Aromat Crouzet FUSE HOLDERS 
Airpax 
Aromat Bosch Arrow Hart Eagle Signal 

Heinemann C.P. Clare Carlingswitch Guardian 

Polter & Brumfield Coto Cherry Electric Industrial Timer 
Crydom Controls C&K Magnecrafl 
EAC EECO Master Electronics 

@ CONNECTORS & 
Elec-Trol Electro-Mech Midtex 
Fujitsu Electronic Compo Group National Controls KNOBS 

SOCKETS Gordos Grayhill Omron 
AMP Grayhill Landis & Gyr Polter & Brumfield 

@ Amphenor Guardian Linemaster SSAC 

~ RELAYS 
Aromat Hi-G Master Specialties Struthers-Dunn 
Curtis Idec McGill Syracuse Electronics 
Custom Connector ITT Microswilch 
Idec Line Electric Omron 
Lumberg Magnecrafl Oslo TERMINAL BLOCKS 

LAMPS & LEDS 

Master Electronics Master Electronics OTTO Beau 

~ Panduit MEC Saia Buchanan 
Polter & Brumfield Midtex Unimax Curtis 
Souriau Omron Electrovert 

~ Vernilron-Beau Polter & Brumfield Kulka 
WelconlWelis RBM INDUCTORS Magnum 

Schrack Jeffers Marco 
Siemens RDI 

COUNTERS Sigma Underwriters Safety SWITCHES 

Engler Stantel PHOTOELECTRIC Vernitron-Beau 
Hecon Struthers-Dunn Aromat Weidmuller • IVa Telemecanique Dolan-Jenner 
Kessler-Ellis Theta-J Omron TRANSFORMERS 

SOLID STATE Master Electronjcs Triridge Photoswitchl AB Dormeyer 
RELAYS Omron Skan-A-Matic Microtran RELAYS. 

Redington FUSES Sola Q Red Lion Bussmann Stancor 

! SodecolMaxmar Litlelfuse PROXIMITY Thordarson 
Stemco Underwriters Safety Agastat Triad 
Veeder-Root 

Electro U.T.C. 

KNOBS Omron 

DIODES CosmolKurz-Kasch WIRE, WIRING 
Generallnstr. 

RaytheonlPanel products DEVICES & HWR. 
POTS & RESISTORS Alpha 

INDICATORS, Clarostat Belden 

FANS LAMPS & LED Ohmite Buchanan 
IDI Eleclroverl SOLENOIDS Aromat lEE Havey Hubbell TEMPERATURE U.S. Toyo CONTROLS JKL Iboco 
Leecrafl SOLENOID H.H. Smith 
Lumex Dormeyer Modor 

FILTERS Stanley Guardian Pandull 
Curtis Sylvania Line Electric Pomona 

A·2166·· For manufacturers' sales offices, see yellow pages EEM 1991 



5600 TRANSFORMERS 

Simply The Best 

STANDARD 

Power: 0.35 VA to 16 VA 
Primary: 115V 
Secondary: 6V, 9V, 12V, 15V, 18V, 24V 

(Dual Winding Available) 

• Potted Under Vacuum 
• Split-Bobbin Transformers 
• Short-Circuit Proof (() 
• Dielectric Strength 5000 Vrms 

Primary/Secondary 

• Temperature Rise Approx. 30°C Class 130 
• UL and Most International Approvals 

r L ~I i;J T ••••• - = 
w 

1 ••••• - = 

Dimensions (inches) 
Power L W H 
(VA) (Length) (Width) (Height) 

0.35 0.87 0.90 0.59 
0.5 1.28 1.08 0.60 
1.0 1.28 1.08 0.87 
1.2 1.28 1.08 0.94 
1.8 1.28 1.08 1.06 
2.3 1.28 1.08 1.14 
3.2 1.65 1.40 1.10 
5.0 1.79 1.52 1.26 

10.0 2.00 1.67 1.36 
16.0 2.28 1.93 1.54 

Transformers 

FLATPACK 

Power: 0.8 VA to 30 VA 
Primary: 2 x 115 
Secondary: 3V, 6V, 9V, 12V, 15V, 18V, 

21V,24V 

• Potted Under Vacuum 
• Split-Bobbin Transformers 

• Short-Circuit Proof (() 
• Dielectric Strength 5000 Vrms 

Primary/Secondary 

• Temperature Rise Approx. 30°C Class 130 
• UL and Most International Approvals 

0.2 

r-H~:rl I- L ·1 
T :Je w ~T 

1 :Je ~ 

r-
r-

Dimensions (inches) 
Power L W H 
(VA) (Length) (Width) (Height) 

0.8 1.34 1.24 0.60 
2.0 2.09 1.73 0.67 
4.0 2.09 1.73 0.75 
6.0 2.09 1.73 0.87 

10.0 2.09 1.73 1.12 
14.0 2.68 2.24 0.94 
18.0 2.68 2.24 1.06 
24.0 2.68 2.24 1.22 
30.0 2.68 2.24 1.38 

AMERICAN ZETTLER, INC. 
75 COLUMBIA· ALISO VIEJO, CA 92656 • PHONE: (714) 831-_5000 • FAX: (714) 831-8642 

5600 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2167 



5600 TRANSFORMERS 

a~x ARSTAN PRODUCTS 
We are a manufacturer of POWER SUPPL,ES and MAGNETIC PRODUCTS with engineering sales offices in 
Ithe U.S. and manufacturing in the Far East. 

Our Products Include: 
• AC and DC External Power Supplies 
• Regulated Linear Power Supplies 
• Custom Made Sp~cializedPower Supplies 
• Battery Chargers 
• Power, Pulse and Telecommunication Transformers 
• Inductors and Specialized Magnetic Products 

Power Transformers 0.1-250VA ® <I 
AVAILABLE FEATURES 
• Any combination of output 

voltages and load currents 
• Single and dual primaries 120/240 

volts 
• 50/60 Hz operation 
• Single or split secondaries 
• Split bobbin or concentric winding 
• Vertical or horizontal mounting 
• Leads or terminals 
• Specified breakdown voltage 

500-4000 VAC 
• High efficiency, specified power 

dissipation 
• Designed to meet UUCSAlVDE as 

required 

HARDWARE MOUNTED 

STYLE HMV STYLE HMH 

PCB MOUNTED 

POWER AND SIZE 
Power 

(VA) Sizes EI 
3 EI-35 
6 EI-35, EI-41 

15 EI-41, EI-48 
40 EI-57, EI-60 
60 EI-66 

100 EI-76, EI-85 
180 EI-85 
250 EI-96 

The sizes shown 
above are 
recommended sizes 
for consideration up 
to the indicated 
power level. 

The optimum 
selection depends on 
your exact require
ments. Please discuss 
it with our engineers. 

International Transformers ~ ~ (w) lEe BABT 

TYPICAL OUTPUT LOAD 
CURVES for transformer with nominal 

output 10VAC @ 1 Amp 
OUTPUT VOLTAGE 

5600 

14 

13 

12 
11 

10 

~~~~~~~9t 

NOMINAL 
OPERATING 
POINT 

.... _ -+----1---+--+---11 LOAD CURRENT 
We design and manufacture transformers to the international .~ .~ .~ 1.0AMP 
standards such as VDE, BSI and other agencies. These transformers 
have larger clearance distances, higher breakdown voltages and 
provide 220/240 VAC 50 Hz operation. 

See our Power Supply Pages 
In Volume D Section 4000 

a n"" AR~AN PRODUC~S 264 DUFFY AVE .. HICKSVILLE, NY 11801 ~~ \;)11'\. 'I' TEL. (516)433-1313 • FAX (516)433-1457 
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5600 TRANSFORMERS 5600 

a~x ARSTAN PRODUCTS 
COMMUNICATIONS TRANSFORMERS, ® G 
INDUCTORS Be SPECIALIZED MAGNETIC PRODUCTS 
Our products are manufactured in the FAR EAST and are competitively priced. We can cross reference 
to standard designs or our engineers will help you select the features which will best fit your application. 

Inductors and Specialized 
Magnetic Products: 
• Molded Inductors 
• DC Carrying Axial Inductors 
• Toroidal Inductors 
• Fly Back Transformers and Yokes 
• Specialized Magnetics Components 

We are transformer and magnetics speCialists! 
You get technical assistance from our engineers 
here and top performance at low prices from our 
factories in the FAR EAST. We provide approval 
samples on quantity orders prior to production. 
TECHNICAL EXPERTISE, PERFORMANCE, PRICE ... It's 
all here! 

For information please contact: 

a~x ARSTAN PRODUCTS 

PARAMETERS SELECTION GUIDE 
Impedance ................... Ohms 

, Return Loss ......................DB 
DC Current ................. 0-120 MA 
DCR ......................... Ohms 
Frequency Response ............. .DB 
Insertion Loss . . . . . . . . . . . . . . . . . . . ..DB 
Max. Power Level ............... .DBM 
Longitudinal Balance ......... 40-90 DB 
Cross Talk .................. 60-90 DB 
Breakdown Voltage ..... 250-4000 VRMS 
'We will help you select the optimum design In the 
smallest package based on your exact parameters. 

Typical reflected Impedance Vs DC 
Current In coupling transformer primary 
640 Zp (OHMS) 

3500 Hz 
620 r---__ 1~00~0~HZ~ 
580r---

300Hz 

540 

500 '---+---+-+--+-~ DC CURRENT 
20 40 60 80 100 (MA) 

264 DUFFY AVE., HICKSVILLE, NY 11801 
TEL. (516) 433-1313 • FAX (516) 433-1457 

EEM 1991 For manufacturers' sales offices, see yellow pages 



Ambient reference: Refers to the tem
perature of the still air surrounding 
the power supply 

Case reference: One of the specs that 
make up the nominal rating. The tem
perature of the case with the tempera
ture of the surrounding still air at a 
stated temperature (usually 25°C). 

Crowbar circuit: Protects the load. A 
protective circuit that applies a short 
circuit across the output immediately 
upon overload. (See overvoltage). 

75 

50 

25 

NO DERATING OVER FULL 
OPERATING TEMPERATURE RANGE 

DERATE 1.25%I"C 
ABOVE 4O"C 

(AMBIENT REFERENCE) 

DERATE 1.25%I"C / 
(CASE REFERENCE) 

.... SPECIFIED OPERATING TEMPERATURE RANGE 
O~----~---L __ ~ ____ ~ 

-30 20 40 60 70 

TEMPERATURE (OC) 

Fig. 1. Power output derating can be re
ferred to ambient or case. 

Derating: The degree output is reduced 
as temperature increases. Usually ref
erenced to ambient case temperature 
and shown on a graph. 

Efficiency: Ratio of the output power to 
the required input power. Usually ex
pressed as a percentage given nominal 
environmental temperature. 

EMI/RFI: Interference electronic cir
cuitry caused by energy from electro
mechanical or radio frequency power 
supplies. 

Foldback: Built-in protective circuits 
that automatically reduce the output 
voltage and/or current to very low lev
els in the event of an overload. 

Holdover (Holdup): The interval that' 
rated output will continue after input 
ceases. Usually miIIiseconds. 

Input reflected current: The peak-to
peak alternating current generated by 
switching transients in DC/DC convert
ers. Should not exceed 1%. 

Inrush current limiting: Built-in cir
cuits that monitor high currents 
through the rectifiers to the capacitors 
at turn ON. Circuit is usually inhibited 
as capacitors attain full charge. 

Nominal rating: The spec value of the 
supply at stated conditions of input, 
output, and temperatjJre. 

Overshoot: A transient voltage change 
occurring during turn ON or OFF or 
during an abrupt load change. 

Overvoltage (Overload) protection: 
Built-in circuits that protect the load 
or the supply by shutting it down or 
providing foldback. 

Recovery: The time interval between 
the termination of an overload and 
restoration to normal operations. 

~ 
3100 
~ 
ffi 
!;c 

75 FULL RATED '" 0 I OUTPUT >-
~ I CURRENT 

~ 50 1/ '" 
~ I 
"" I ~ 
§! 25 1 
>- 1 => 
Q.. 

1 ~ 
0 0 

0 

OUTPUT CURRENT RELATIVE TO FULL RATING (%) 

Fig. 2. Current foldback limiting self· 
resets with removal of fault. 

Response: The time interval between a 
stated step change in input voltage or 
load current and return of output to 
normal operating conditions. 

~ 100 ~===:::;:=====1 
::: RATED DC : 
~ OUTPUT VOtTAGE 1 
c 75 'I 

~ I 
~ 50 I 

~ I 
'" RATED I 
,.. 25 OUTPUT CURRENT I 
~"'-.I 
§! 1 
5 OL---~--~----~--~ __ ~ 
5 0 25 50 75 100 110 to 120 
o OUTPUT CURRENT RELATIVE TO FULL RATING (%) 

Fig. 3. Current limiting restrictions output 
current to a valve somewhat greater than 
full rated output; it resets when fault is 
removed. 

Sensing: Regulation techniques that 
monitor output voltage and/ or current. 
Local sensing refers to the output ter
minals. Remote sensing allows a feed
back from the load circuit to the power 
supply . 

Soft start: Allows the ,supply to start 
from zero current and/or voltage over 
a stated period of time during start up 
to prevent voltage overshoots and cur
rent imbalances. 

Switchers: Power supplies using 
switching techniques to achieve high 
efficiency regulation. These techniques 
can have attendant EMI/RIi'Iproblems. 

Tracking: The maintaining of fixed ra
tios between multiple outlets despite 
variations in line, load or temperature. 
Particularly important in supplies with 
symetrical (+) ( -) outputs. 

Transient protection: Circuitry de
. signed to protect the supply from high 
amplitude line transients. Generally ex
pressed in terms of peak voltage and 
maximum transient time duration. 



5600 TRANSFORMERS 5600 

TRANSFORMERS -~ Microelectronics StarLAN-10 Dual Isolation Transformer - 2759A 

Description Benefits 

The 2759A StarlAN·10 Dual Isolation Transformer is a ferrite-core 
device designed for local area network (lAN) applications. The 
device provides extra low·leakcige inductance and low-winding 
capacitance for fast rise times. The 2759A device complies with 
the international safety requirements for lANs. 

• Conforms with IEEE 802.3 10BASE-T proposed standards 

Electrical Characteristics 

Parameter 

Turns Ratio 

Maximum de Resistance: 
Primary 
Secondary 

Minimum Primary ET Constant 

Maximum Primary Leakage Inductance 

Maximum Interwinding Capacitance 

Minimum Primary Open Circuit Inductance (OCl) 
(at 10 kHz, 0.1 Vac) 

Voltage Breakdown 
(between primary & secondary) 

Outline Drawing 
Dimensions in Inches and (Millimeters) 

1 
.295 
(7.5) 
MAX 

2759A 
TRNSF 

~~~~----~~~ 

~ I i:~~ 
.435 MAX 

TERMINAL 1 
IDENTIFIER 

1.805 (20.45) MAXi 

(11.05) ~'n-T""T-'-'--r----,-....,,.,-,--rr 
MAX 

1 

Device 

1CT:1CT 

0.360 
0.360 

32 pF 

200 "H 

2400 Vac 

• low-profile, 16-pin plastic DIP 

• Total-immersion'cleaning (TIC) compatible 

• Isolation up to 2400 Vac 

• Center-tap provided on all windings 

2759A Transformer 

'3- E- 16 CT 2 15 CT 

3 14 

63- E- 11 
CT7 10CT 

8 9 

PRIMARY SECONDARY 

~ .325 (8.25) ~ 

II MAX 11 

.... 1.- .010 (.254) REF 

.330 (8.38) ::~g MAX~----~ 

For additional information, contact your AT&T Account Manager or the following: 
o AT&T Microelectronics, Dept. 52Al040420, 555 Union Blvd., Allentown, PA 18103 1-800-372-2447 (In Canada, 1-800-553-2448) 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2171 



5600 TRANSFORMERS 5600 

ATIlT TRANSFORMERS 
Microelectronics ISDN SIT Interface 

Electronic Circuit Transformer - 2718AM 

Description 

The 2718AM Transformer is a ferrite core device which operates at 
192 kbls. The 2718AM device has a compact design for densely 
populated boards. It supports CCID 1.430 Recommendations for 
ISDN Basic Access (2B+D) and the SIT reference point in ter· 
minal equipment. The device is printed circuit board mountable. 

Electrical Characteristics 

Parameter 

Turns Ratio 
Primary:Secondary 

Min. Secondary Open Circuit Inductance (OCl)" 

Max. Leakage Inductance"" 

Max. Primary ET Constant 

Max. dc Resistance 
Primary (4·6) 
Secondary (1-9) 

Max. Interwinding CapaCitance 
Secondary to Primary 

Min. ac Breakdown Voltage (Dielectric Strength) 
Secondary to Primary 

" At 10 kHz: 0.5 Vac 

Specification 

2.5CT:1CT 

22 mH 

1000 VIpS 

6.0 D 
2.8 (} 

25 pF 

1000 Vac 

"" Measured between leads 1 and 9. lead 4 is connected to 
lead 6~ 

'TYpical ISDN Application 

Outline Drawing 
(Dimensions in Inches) 

1 
.52 

(13.21) 
MAX 

.155 
(3.94) 

.023 (.584) sa TYP 
(PHOSPHOR BRONZE, 
SOLDER COATED) 

rr=.590 (14.96) MAX_ 

.185,- ] .... 320(8.131'_ 
(4.70) MAX 

r- (T" 

I L'. 0 J 
04 TO 

610 
.49) (15 

M AX 

.'00~ 
CENTERS , (' 

/ 
TERMINAL 1 

INDEX INDICATOR 

03 • 0 

8. 9 0 
I 

~ 
1 10 ED 

- -
/. ~ 

~.450 (11.43)_ 

.526 
(13. 36) 

2718AM 2718AM 2718AM Transformer 
RNR f->2,,-0 --o---=., 

RPR !-,,2=-2 _-o--.J 
T7252 

USER·NETWORK 
INTERFACE 

TERMINATION 
FOR SWITCHES 

(UNITS) 

RECEIVE DATA 

TNR f"3----o___=_, 

TPRf!.I--6....J 

TRANSMIT DATA 

r-o---'14 TPR 

'--o-_-=-j2 TNR 

TRANSMIT DATA 

RECEIVE DATA .. 

T7250A 
SIT 

INTERFACE 
FOR 
ISDN 

Note: Line termination and protection circuitry should be added as required for 
customer applications. 

For additional information, contact your AT&T Account Manager or the following: 

PRIMARY SECONDARY 

Note: Center taps are 
formed by externally 
connecting terminal 7 
to 5 and 10 to 2, 

o AT&T Microelectronics, Dept. 52AL040420, 555 Union Blvd., Allentown, PA 18103 1-800-372-2447 (In Canada, 1-800-553-2448) 

A·2172 For manufacturers' sales offices, see, yellow pages . EEM 1991 



5600 TRANSFORMERS 5600 

TRANSFORMERS 
Microelectronics Miniature Pulse Transformers - 27458 & 2745C 

Description 

The 27458 & 2745C Miniature Pulse Transformers are ferrite-core 
devices. They have a compact design for use on densely 
populated boards. They are compatible with water-soluble fluxes 
and can be cleaned with aqueous or solvent systems. The 
devices are packed in tubes for easy machine insertion and are 
available in through-hole or surface-mount technology. These 
devices are just two of the many quality transformers offered by 
AT&T 

Electrical Characteristics 

Parameter 27458 2745C 

Turns Ratio 1 CT: 2CT 1:1.37CT 

Max. dc Resistance 
Primary 4.9 {1 1.0 {1 

Secondary 10.2 {1 1.4 {1 

Max. Primary ET 
Constant 48 V-p's 21 V-p's 

Max. Primary leakage Inductance 7.0 p.H 1.2 p.H 

Effective Distributed Capacitance' 50 pF 15 pF 

Interwinding Capacitance 
Primary to Secondary 110 pF 85 pF 

Min. Primary Sine Wave 
Open Circuit Inductance (OCl) 3500 p.H 680 p.H 

, Measured at primary winding with one end grounded; other 
winding not grounded. 

Outline Drawing 
(Dimensions in Inches) 

C·545i 
'm 

.023SQTYP~ 
(PHOSPHOR BRONZE, I 

SOLDER COATED) I 

.150--1--.1 
CENTERS 

NOTE: 

~ .496 

J~J 
.123 

TERMINAL NUMBERS ARE FOR REFERENCE ONLY 
AND ARE NOT STAMPED ON APPARATUS 

Application 

The 27458 & 2745C Transformers are designed for use as line 
interface transformers and are compatible with the AT&T lC1046 
Digital Signaling Interface (DSI) device. These transformers con
tain well-balanced windings to 6elp cancel common-mode noise 
on the line and improve longitudinal suppression. The 27458 
device is designed with a 1CT:2CT turns ratio for use on the 
receive line. The 2745C device is designed with a 1:1.37CT turns 
ratio for use on the transmit line. 

27458 Transformer 

PRIMARY SECONDARY 

2745C Transformer 

PRIMARY SECONDARY 

For additional information, contact your AT&T Account Manager or the following: 
o AT&T Microelectronics, Dept. 52AL040420, 555 Union 8Ivd., Allentown, PA 18103 1-800-372-2447 (In Canada, 1-800-553-2448) 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2173 



5600 TRANSFORMERS 

~ _________ Autali8tic Cal earp.£. 
A Leading 
Producer Of 
Magnetic Components For 

Subsidiary of DeslgnatroniCs, Inc. 
Dept. E 3545 N.W. 71st Street, Miami FL 33147 
Phone: (305) 696-6660 • Fax: (305) 696-0626 

S""itched~Mode Po""er Supplies 

VACi 

PULSE 

SWITCHING 
TRANSFORMER , ENERGY·STORING 

POWER INOUCTOR 

CURRENT·SENSING 
TRANSFORMER 

Cg~~L ~ ______________ ~ 
VOLTAGE SENSE 

Automatic Coil Corp. offers you a 
wide range of switched-mode power 
supply electrical charaCteristics in easy 
to install standard packages. They are 
designed to meet or exceed application 
requirements quickly and economically 
Due to their wide variety of input-out
put voltages and currents, no particular 
specifications are suggested here. 

Simply FAX your specs for a response within 24 hours: FAX: (305) 696-0626 

Quality Military & Commercial 
Magnetic Components For Over 40 Years 
Wjth its reputation for quality and 
service for over 40 years, the Auto
matic Coil Corporation has firmly 
established itself as a leading manufac
turer of custom designed inductive 
components. We offer a complete line 
of IF-RF coils, transformers, toroids, bal
uns, bobbins, delay lines, and related 
windings for commercial and military 
applications, In addition, specially engi
neered inductors, transformers, filters 
and delay lines are available along 
with assembly services for electronic 
and mechanical devices, wire har
nesses, and printed circuit boards. 

Automatic Coil continues to be the free 
world's largest manufacturer of coils for 
military radios and is currently fulfilling 
long-term contracts for electronic com
ponents used in the ANNRC-12, 
ANIPRC-77, AN/GRC-106, ANIPRC-104, 
AN/PRC-90, ANClPRC-126, PRC9Q-2, 
AN/ARC-IIS, AN/ARC-131. AN/ARC-I64, 
WRC-I and Sincgars military radio pro
grams. Automatic Coil also manufac
tures coils for many of the nation's 
leading CATV turnkey manufacturers. 
Many other companies in the computer 
and commercial communications fields 
have come to rely on us as an excellent 
source for custom designed components. 

FREE CATALOGS 
Call: 305-696-6660 Ask for Catalog AC36 Ask for Catalog AC37 

5600 

A·2174 For manufacturers' sales offices, see yellow pages EEM 1991 



5600 TRANSFORMERS 

Low Profile Power 
Transformers A' 'EL 
off-the-shelf .. . Ask MY 

GENERAL SPECIFICATION 08 RANGE 2-30VA 
Load 

Primary voltage 120V + 120 V. Frequency 501 
60 Hz. Secondary voltage tolerance: within 5% 
at nominal input and full load. 

Flash tested 5 kVAC. Temperature rise between 
30 to 40°C. Mounted in resin filled flat thermo
plastic cases. 

CERTIFIED TO: 
UL506 • CSA C22.2 • SEV TP 21/2A • 
VDE 0551-9.75 including IEC 742 

ENCAPSULATED-SLIMLINE-PCB MOUNTED 
ESPECIALLY SUITED FOR CLOSE-BOARD SPACING 

DIMENSIONS 

Type 
OB 2 
OB4 
OB 6 

53mm (2.087") 

(0.591") 

25mm (0.984") 

35mm (1.378") 

Fixing 

1.87 x 1.50in 
No 4 Self Tap 

Type 
0810 
0814 
0818 
0824 
0830 

68mm (2.677") 

I 
I H 

I 

l45mm (1.772") \'conne 
1.0xO. 

cting pin 
5mm 

(0.040" x 0.020") 
57mm (2.244") 

H-HeiQht FixinQ 
22mm (0.866") 
24mm (0.945") 2.S0x2.00in 
27mm (1.063") No 4 Self Tap 
31 mm (1.220") 
35mm (1.378") 

Or, for special needs, let us quote on a custom design with competitive pricing! 

Avel-Lindberg Inc. 
203-355-4711 
Fax: 203-354-8597 

5 Old Town Park Road Unit 47 
New Milford, Connecticut 06776 

Type 

082·5 
082-6 
082-9 
082-12 
OB2-15 
OB2-18 
082-24 
084-5 
084-6 
084-9 
084-12 
084-15 
084-18 
084-24 
086-5 
086-6 
086-9 
086-12 
086-15 
086-18 
086-24 
0810-5 
0810-6 
0810-9 
0810-12 
0810-15 
0810-18 
0810-24 
0814-5 
0814-6 
0814-9 
0814-12 
0814-15 
0814-18 
0814-24 
0818-5 
0818-6 
OB18-9 
0818-12 
OB18-15 
0818-18 
0818-24 
0824-5 
0824-6 
0824-9 
0824-12 
0824-15 
0824-18 
0824-24 
0830-5 
0830-6 
0830-9 
0830-12 
OB30-15 
0830-18 
0830-24 

EEM 1991 For manufacturers' sales offices, see yellow pages 

VA 
2 
2 
2 
2 
2 
2 
2 
4 
4 
4 
4 
4 
4 
4 
6 
6 
6 
6 
6 
6 
6 

10 
10 
10 
10 
10 
10 
10 
14 
14 
14 
14 
14 
14 
14 
18 
18 
18 
18 
18 
18 
18 
24 
24 
24 
24 
24 
24 
24 
30 
30 
30 
30 
30 
30 
30 

5600 

Secondary Secondary Regu· 
RMS Rating RMS Rating lation Weight Weight 

Series Parallel Typically Grams Ibs 
10V @ 200mA 5V @ 400mA 25% 115 0.254 
12V @ 170mA 6V @ 330mA 25% 115 0.254 
18V @ 110mA 9V @ 220mA 25% 115 0.254 
24V @ 85mA 12V @ 170mA 25% 115 0.254 
30V @ 70mA 15V @ 140mA 25% 115 0.254 
36V @ 55mA 18V @ 110mA 25% 115 0.254 
48V @ 40mA 24V @ 80mA 25% 115 0.254 
10V @ 400mA 5V @ 800mA 22% 145 0.320 
12V @ 330mA 6V @ 660mA 22% 145 0.320 
18V @ 220mA 9V @ 440mA 22'AJ 145 0.320 
24V @ 165mA 12V @ 330mA 22'AJ 145 0.320 
30V @ 135mA 15V @ 270mA 22% 145 0.320 
36V @ 110mA 18V @ 220mA 22% 145 0.320 
48V @ 85mA 24V @ 170mA 22'AJ 145 0.320 
10V @ 600mA 5V @ 1·2A 190/0 175 0.386 
12V @ 500mA 6V @ 1·0A 19% 175 0.386 
18V @ 330mA 9V @ 660mA 19% 175 0.386 
24V @ 250mA 12V @ 500mA 19% 175 0.386 
30V @ 200mA 15V @ 400mA 19% 175 0.386 
36V @ 165mA 18V @ 330mA 19% 175 0.386 
48V @ 125mA 24V @ 250mA 19% 175 0.386 
10V @ 1-OA 5V @ 2·0A 26% 280 0.617 
12V @ 830mA 6V @ 1·66A 26% 280 0.617 
18V @ 550mA 9V @ 1·10A 26% 280 0.617 
24V @ 420mA 12V @ 840mA 26% 280 0.617 
30V @ 335mA 15V @ 670mA 26% 280 0.617 
36V @ 280mA 18V @ 560mA 26% 280 0.617 
48V @ 210mA 24V @ 420mA 26% 280 0.617 
10V @ 1·4A 5V @ 2·8A 18% 315 0.695 
12V @ 1·15A 6V @ 2·3A 18% 315 0.695 
18V @ 780mA 9V @ 1·56A 18% 315 0.695 
24V @ 585mA 12V @ 1·17A 18% 315 0.695 
30V @ 470mA 15V @ 940mA 18% 315 0.695 
36V @ 390mA 18V @ 780mA 18% 315 0.695 
48V @ 290mA 24V @ 580mA 18% 315 0.695 
10V @ 1·8A 5V @ 3·6A 17% 375 0.827 
12V @ 1·5A 6V @ 3·0A 17% 375 0.827 
18V @ 1·0A 9V @ 2·0A 17% 375 0.827 
24V @ 750mA 12V @ 1·5A 17% 375 0.827 
30V @ 600mA 15V @ 1·2A 17% 375 0.827 
36V @ 500mA 18V @ 1·0A 17% 375 0.827 
48V @ 375mA 24V @ 750mA 17% 375 0.827 
10V @ 2·4A 5V @ 4·8A 160/0 445 0.981 
12V @ 2·0A 6V @ 4·0A 16% 445 0.981 
18V @ 1·33A 9V @ 2·66A 16% 445 0.981 
24V @ 1·0A 12V @ 2·0A 16% 445 0.981 
30V @ 800mA 15V @ 1-6A 16% 445 0.981 
36V @ 670mA 18V @ l·34A 16% 445 0.981 
48V @ 500mA 24V @ 1·0A 16% 445 0.981 
10V @ 3·0A 5V @ 6·0A 15% 530 1.169 
12V @ 2·5A 6V @ 5·0A 15% 530 1.169 
18V @ 1·67A 9V @ 3·33A 15% 530 1.169 
24V @ 1·25A 12V @ 2·5A 15% 530 1.169 
30V @ 1·0A 15V @ 2·0A 15% 530 1.169 
36V @ 830mA 18V @ 1·67A 15% 530 1.169 
48V @ 625mA 24V @ 1·25A 15% 530 1.169 

A·2175 



5600 TRANSFORMERS 

Toroidal Line 
Transformers 'A\'EL 
off-the-shelf ••• Ask I'll Y ." 

ENCAPSULATED RANGE PRINTED CIRCUIT STYLE 

ENCAPSULATED RANGE FLEXIBLE LEAD STYLE 

GENERAL SPECIFICATION-PRINTED CIRCUIT, 
FLEXIBLE LEAD STYLE 
Input line voltage: 115 or 230V 
Frequency: 50/60Hz Operating Range 47 to 400Hz 
Secondary voltage tolerance: within 3% at nominal input and 
full load. ' 
Primary to Secondary insulation: 2500V r.m.s. 
Maximum operating temperature 55°C ambient. 

recondary I Secondary I ( ; I Primary Nom. RMS RMS Dimensions Weight 
Volts Load Volts Current Dia. HI. Ibs 

Type V VA V A in in Typical 
4013030 115+115 15 6+6 1.250 2.60 1.30 0.77 
4013031 1115+1151 15 I 9+9 I 0.830 12.60 1.30 I 0.77 
4013032 115+115 15 12+12 0.625 2.60 1.30 0.77 
4013033 1115+1151 15 I 15+15 I 0.500 12.60 1.30 I 0.77 
4013034 115+115· 15 20+20 0.375 2.60 1.30 0.77 
40/3035 1115+1151 30 I 6+6 I 2.500 13.25 1.40 I 1.30 
40/3036 115+115 30 9+9 1.666 3.25 1.40 1.30 
4013037 115+115 30 I 12+ 12 I 1.250 13.25 1.40 I 1.30 
4013038 115+115 30 15+15 1.000 3.25 1.40 1.30 
4013039 115+115 30 I 20+20 I 0.750 13.25 1.40 I 1.30 
4013040 115+115 50 9+9 2.800 3.75 1.55 2.00 
4013041 115+115 50 I 12+12 I 2.100 13.75 1.551 2.00 
4013042 115+115 50 15+15 1.670 3.75 1.55 2.00 
40/3043 115+115 50 I 20+20 I 1.250 13.75 1.551 2.00 
4013044 115+115 50 25+25 1.000 3.75 1.55 2.00 

Secondary Secoridary 
Primary Nom. RMS RMS Dimensions Weight 

Volts Load Volls Current Dia. HI. Ibs 
Type V VA V A in in Typical 

40/3000 115+115' 15 6+6 1.250 2.70 1.25 0.77 
4013001 1115+1151 15 9+9 I 0.830 2.70 1.251 0.77 
40/3002 115+115 15 12+12 0.625 2.70 1.25 0.77 
40/3003 1115+1151 15 15+15 I 0.500 2.70 1.25 0.77 
4013004 115+115 15 20+20 0.375 2.70 1.25 0.77 
40/3005 1115+1151 30 I 6+6 I 2.500 13.30 1.35 1.30 
40/3006 115+115 30 9+9 1.666 3.30 1.35 1.30 
4013007 1115+1151 30 I 12+12 I 1.250 13.30 1.35 1.30 
40/3008 115+115 30 15+15 1.000 3.30 1.35 1.30 
4013009 1115+1151 30 I 20+20 I 0.750 13.30 1.35 1.30 
40/3010 115+115 50 9+9 2.800 3.90 1.55 2.00 
4013011-.1115+115-.1 50 J 12+12J 2.100 13.90 1.551 2.00 
4013012 115+115 50 15+15 1.670 3.90 1.55 2.00 
40/3013 115+115 50 I 20+20 1.250 3.90 1.551 2.00 
40/3014 115+115 50 25+25 1.000 3.90 1.55 2.00 
4013015 115+115 90 I 12+12 3.750 4.20 1.80 I 3.00 
4013016 115+115 90 15+15 3.000 4.20 1.80 3.00 
4013017 115+115 90 I 20+20 2.250 4.20 1.80 I 3.00 
4013018 115+115 90 25+25 1.800 4.20 1.60 3.00 
4013019 115+1151 90 30+30 1.500 4.20 1.80 I 3.00 
4013020 115+115 130 18+18 3.610 4.90 1.90 4.30 
4013021 1115+1151130 22+22 3.000 4.90 1.90 4.30 
4013022 115+115 130 30+30 2.160 4.90 1.90 4.30 
4013023 1115+1151130 I 35+35 I 1.850 14.90 1.90 4.30 
4013024 115+115 130 40+40 1.620 4.90 1.90 4.30 

5600 

Mounting 

8-23 
Central 

8-23 
Central 

2 x 8-32 
spaced 
OAOin 

Mounting 

8-32 
Central 

8-32 
Central 

2x8-32 
spaced 
0.40in 

2x8-32 
spaced 
OADin 

2x8-32 
spaced 
0.8Oin 

PERFORMANCE DETAILS 
Primaries & Secondaries 

Parallel Connected 
Primaries & Secondaries 

Series Connected 
Primaries Series Connected 

. Secondaries Independent 

Nominal Temp. Iron Copper 2, I I 

Load Regulation Rise Loss Loss 

B'~ ~ C' VA % °C W W 115V I v 

15 15 14 0.26 2.25. o I 0 

30 13 30 0.40 4.00 
50 10 35 0.60 5.00 
90 7 40 1.00 6.50 
130 6.5 40 2.00 10.00 

Or, for special needs, let us quote on a custom design with competitive priCing! 

Ao2176 

Iberg, Inc. 
11 
4-8597 

5 Old Town Park Road Unit 47 
New Milford, Connecticut 06776 

For manufacturers' sales offices, see yellow pages 

1 

::5 1 

10 ~ 
I 
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5600 

Toroidal Line 
Transformers 
off-the-shelf .. 

TRANSFORMERS 

o Ask AVEL 
BUDGET RANGE I I Secondary I Secondary I Oimensions I Weight 

Load RMS Volts RMS Current Oia. HI. Ib 
Type VA V A in in Typical 

GENERAL SPECIFICATION 
Primaries: 120V + 120V 
Frequency: 50/60 Hz 
Operating range: 47 to 400 Hz 
Secondary voltage tolerance: within 
3% at nominal input and full load. 
Primary to secondary insulation: 
4000Vrms 
Ambient plus temperature rise 
should not exceed 105°C 
Leads: 6 inches long pvc insulated 

PERFORMANCE DETAILS 
Temp. Iron Copper 

Load Regulation Rise Lo~s Loss 
VA % °C W W 
30 16 50 0.35 4.5 
60 13 50 0.6 8 

100 10 50 1.5 10 
160 9 56 2.0 17 
230 8 56 2.5 20 
330 7 58 3.0 24 
530 6 60 3.5 30 

J 

Recognized Component 
Underwriters Labs. Inc. 

04000 30 6+6 
04001 I 30 I 9+9 I 
04002 30 12+12 
04003 I 30 I 15+15 I 
04004 30 18+18 
04005 I . 30 I 22+22 I 
04006 30 25+25 
04007 I 30 I 30+30 I 
04010 60 9+9 
04011 I 60 I 12+12 I 
04012 60 15+15 
04013 I 601 18+18 I 
04014 60 22+22 
04015 I 60 I 25+25 I 
04016 60 30+30 
04017 I 60 I 110 I 
04018 60 220 
04019 I 60 I 240 I 
04020 100 12+12 
04021 I 100 I 15+15 I 
04022 100 18+18 
04023 I 100 I 22+22 I 
04024 100 25+25 
04025 I 100 I 30+30 I 
04026 100 110 
04027 I 100 I 220 I 
04028 100 240 
04030 I 160 I 18+18 I 
04031 160 22+22 
04032 I 160 I 25+25 I 
04033 160 30+30 
04034 I 160 I 35+35 I 
04035 160 110 
04036 I 160 I 220 I 
04037A 160 120+120 
04040 I 230 I 25+25 I 
04041 230 30+30 
04042 I 230 I 35+35 I 
D4043 230 40+40 
04044 I 230 I 110 I 
04045 230 220 
04046AI 230 I 120+120 I 
04050 330 25+25 
04051 I 330 I 30+30 I 
04052 330 35+35 
040531 330 I 40+40 I 
04054 330 45+45 
04055 I 330 I 110 I 
04056 330 220 
04057AI 330 I 120+120 I 
04060 530 30+30 
04061 I 530 I 35+35 I 
04062 530 40+40 
04063 I 530 I 45+45 I 
04064 530 50+50 
04065 I 530 I 110 I 
04066 530 220 
04067 I 530 I 240 I 

Or, for special needs, let us quote on a custom design with competitive pricing! 

Avel-Lindberg Inc. 
203-355-4711 
Fax: 203-354-8597 

EEM 1991 

5 Old Town Park Road Unit 47 
New Milford, Connecticut 06776 

For manufacturers' sales offices, see yellow pages 

2.50 2.76 1.22 1.00 
1.67 I 2.76 1.22 I 1.00 
1.25 2.76 1.22 1.00 
1.00 I 2.76 1.22 I 1.00 
0.83 2.76 1.22 1.00 
0.68 I 2.76 1.22 I 1.00 
0.60 2.76 1.22 1.00 
0.50 J 2.76 1.22 I 1.00 
3.33 3.46 1.34 1.87 
2.50 I 3.46 1.34 I 1.87 
2.00 3.46 1.34 1.87 
1.67 I 3.46 1.34 I 1.87 
1.36 3.46 1.34 1.87 
1.20 I 3.46 1.34 I 1.87 
1.00 3.46 1.34 1.87 
0.55 I 3.46 1.34 I 1.87 
0.27 3.46 1.34 1.87 
0.25 I 3.46 1.34 I 1.87 
4.17 3.58 1.69 2.65 
3.33 I 3.58 1.69 I 2.65 
2.78 3.58 1.69 2.65 
2.27 I 3.58 1.69 I 2.65 
2.00 3.58 1.69 2.65 
1.67 I 3.58 1.69 I 2.65 
0.91 3.58 1.69 2.65 
0.45 I 3.58 1.69 I 2.65 
0.42 3.58 1.69 2.65 
4.44 I 4.45 1.73 I 4.19 
3.64 4.45 1.73 4.19 
3.20 I 4.45 1.73 I 4.19 
2.67 4.45 1.73 4.19 
2.29 I 4.45 1.73 I 4.19 
1.46 4.45 1.73 4.19 
0.73 I 4.45 1.73 I 4.19 
0.67 4.45 1.73 4.19 
4.60 I 4.72 2.01 I 5.89 
3.83 4.72 2.01 5.89 
3.29 I 4.72 2.01 I 5.89 
2.88 4.72 2.01 5.89 
2.09 I 4.72 2.01 I 5.89 
1.05 4.72 2.01 5.89 
0.96 I 4.72 2.01 I 5.89 
6.60 5.24 2.05 7.27 
5.50 I 5.24 2.05 I 7.27 
4.71 5.24 2.05 7.27 
4.13 J 5.24 2.05 I 7.27 
3.67 5.24 2.05 7.27 
3.00 I 5.24 2.05 I 7.27 
1.50 5.24 2.05 7.27 
1.38 I 5.24 2.05 I 7.27 
8.83 5.91 2.40 11.02 
7.57 I 5.91 2.40 I 11.02 
6.63 5.91 2.40 11.02 
5.89 I 5.91 2.40 I 11.02 
5.30 5.'91 2.40 11.02 
4.82 I 5.91 2.40 I 11.02 
2.41 5.91 2.40 11.02 
2.21 I 5.91 2.40 I 11.02 

5600 

2 in. 
Oished 
Fixing 
Plate 
0.08 in. 
Clearance 

2.75 in. 
Oished 
Fixing 
Plate 
0.16 in. 
Clearance 

2.75 in. 
Oished 
Fixing 
Plate 
0.16in. 
Clearance 

3.5 in. 
Oished 
Fixing 
Plate 
0.16 in. 
Clearance 

4.3in. 
Oished 
Fixing 
Plate 
0.16 in. 
Clearance 

4.3 in. 
Oished 
Fixing 
Plate 
0.16 in. 
Clearance 

4.3 in. 
Oished 
Fixing 
Plate 
0.16 in. 
Clearance 

A·2177 



5600 TRANSFORMERS 5600 

bel/defining a degree of excellence 

NETWORKING ISOLATION TRANSFORMERS 

STARLAN APPLICATIONS TABLE OF ELECTRICAL SPECIFICATIONS @ 25° C. 

• IEEE 802.3 Compatible (1 Base 5) Part Turns Pulse ET Rise Pri/Sec Prl-Sec Primary 
Number Ratio Inductance Constant Time CW/W II DCR HYPOT Package 

• Standard Physical Packaging 
• Designed for hub-node use 

0553· (±5%) (ph±20%) (V-ps min.) (ns max.) (pi max.) (ph max.) (ohms max.) (Vrms) Style·· 

• All parts comply with international safety 
requirements for lans; including 2000V 
RMS isolation 

• Custom designs available 
• Four wire filter available 

PACKAGE C 

~ --.l 8.35 MAX .120 ~-----:!50 MAX 

r- ----r:070 MIN 
1.nMIN 

TOLERANCE !~:::: o~~ 

.020 OIA. SOLOERABLE LEADS 

Y ·200 
5.08 

.400 
10.16 

0033-AC 1 :1 2.5 25 50 
3005-AC 1 :1 2.5 25 20 
0033-AJ 1 :1 2.5 25 50 
3005-AJ 1 :1 2.5 25 20 
0506-JK 1:1:1 :1 N/A· N/A N/A 
• Sine wave inductance: 40 ph min at 100kHz 20 my. 

PACKAGE J 

---r 
r--2O.:"MAX 

BEL FUSE 

)()O()(·XlOCX·XX 
.385 MAX 
9.79 MAX 

c..:e=---__ ---'----1 TOLERANCE !~:::: ~~ 

14 12 10 B 

.LJ.LJ· 
'n'n 

1 3 5 7 

HIGH QUALITY NETWORKING TRANSFORMERS 

25 
40 
25 
40 
30 

6.0 1.0 
0.80 1.0 
6.0 1.0 
0.80 1.0 
0.30 0.065 

PACKAGE N 

.400 MAX 
~16MAX ~
-----r 

-----"l .120 
3.04 

2000 C 
2000 C 
2000 J 
2000 J 
2000 K 

1~8 
2~7 
3~6 
4~5 

.025 OIA. SOLDEAABLE LEADS 

~.o o~. '.300 
00 0 7.62 

.100 
2.54 

.300 L.... 
7.62 

• Wide selection of standard types (see 
sample table): Consult factory for com
plete standards list. 

SAMPLE TABLE 

• Special lead lengths available at no addi
tional cost 

• Custom deSigns available (consult 
factory) 

• Wide operating temperature range (0 to 
70°C) 

• Competitive pricing on both small and 
high volume orders 

• Ship from stock availability on most 
items 

• 200V RMS isolation standard on all units 
• Versatile "T" case outline 

INCHES 

MM 
.350 MAX 

18.89 MAX 

Part Turns 
Number* Ratio 

0553- (±5%) 

0053-IC 1:1 :1 
5006-IC 1:1 :1 
0106-IC 1:1 :1 
0053-PC 2:1 :1 
0206-PC 3:1 :1 
0023-DC 1 ct:1 ct 
0106-DC 1ct:1ct 
0023-0C 2ct:1 ct 
0106-0C 2ct:1 ct 

3 WINDING OR 
2 WINDING WITH 
CT 

Primary Primary 
Sine Wave Winding Rise 

OCl ET.c:onstant TIme 
(ph min.) (V-ps min.) «ns max.) 

5,000 25.0 10.5 
500 8.5 5.3 

10 3.7 5.1 
5,000 25.0 16.0 

20 3.2 2.7 
2,000 16.0 8.2 

10 3.7 5.1 
2,000 16.0 11.0 

10 3.7 4.5 

2 WINDING 

0. [I['''jAWG ~o go r~ I 
.500 (j 344 400 

12.70 MAX ~731 11016\ 

J -I ~ 110~ ~:~l J 100 
~. 250 MAX ~ (254) 

)6.35 MAX] [1~O MMAfxJ .200 .200 

CUSTOM DESIGNS 
Involving other ratios, variations betweeen 
the individual transformers, or changes in 
electrical parameters are welcomed by our 
design staff. Consult the factory for a 
prompt quotation based upon your require
ments. 

SpeCifications Subject To Change Without N01ice 

15.081 15.081 

Bel Fuse manufactures a comprehensive 
line of pulse transformers, coils, SMD & 
custom magnetics. In addition to our exten
sive line of magnetic components we offer 
a complete line of standard and custom 
delay lines and fuses. 

PrilSec Primary Secondary Tertiary 
Pri/Sec leakage DCR. DCR. OCR. 
CW/W Inductance (ohms (ohms (ohms 

(pi max.) (ph max.) /Rax.) max.) max.) 

60 1.3 3.9 3.9 3.9 
32 0.4 1.3 1.3 1.3 
22 0.5 0.9 0.9 0.9 
33 3.6 3.9 2.0 2.0 

6 1.3 0.9 0.4 0.4 
37 0.8 2.5 2.5 
22 0.5 0.9 0.9 
19 1.8 2.5 1.4 
9 1.5 0.9 0.5 

PINOUTS 

:31IE:* 
5~6 

PRI 3~4 
PRI= 
1'~~ 

2 WINDING WITH 
CT 

a: WiNDING 

BEL FUSE INC.l198 VAN VORST STREET/JERSEY CITY, NJ 07302/(201) 432-0463/lWX 710-730-5301/FAX (201) 432-9542 

A·2178 For manufacturers' sales offices, see yellow pages EEM 1991 



5600 TRANSFORMERS 5600 

bell defining a degree of excellence 

HIGH ISOLATION TRANSFORMERS FOR TOKEN RING APPLICATIONS 

o IEEE 802.5 token ring compatible RATINGS: ALL TRANSFORMERS 

o Single and dual transformer packages: 
low profile 

Turns Ratio 

1:1:2:2 

Insertion loss CMRR Return loss Rise Time HYPOT 

0.50 dB Max. - 60 dB Min. 20 dB Min. 15 ns Max. 1000V-RMS 
o High isolation voltage to comply with 

international safety requirements for 
lan's: 1000 volts minimum! 

TABLE OF ELECTRICAL SPECIFICATIONS @ 2S·C. 

o Designed for token ring applications 

PACKAGE K 

~ 
.370 MAX 
9.39 MAX 

.120 ~ :~g 
~ 3.04~g:: 
.025 DIA. SOlDERABLE LEADS 

Part 
Number 
0553-

5006-KK 
5006-KL 

Primary Primary Prl-Sec 
OCl II CW/W Pri 

("h typ) ("h max.) (pI max.) 

500 0.25 10 0.40 
500 0.25 10 0.40 

PACKAGE L 

1.000 MAX r- 25.40 MAX 

16 BEL FUSE 

)()OO(·XXXX-XX 

I 
9 ~ 

.385 MAX 
9.78 MAX 

'--___ --=-s ..J---.J 

I IlooMAX 6.35 MAX n ~ ~ ~ ~ n='-Lt 
~ .120 +/-.020 

3.04 +/-0.50 

OCR 
Sec 

(ohms max.) 

0.80 
0.80 

'J['. 
2 '5 

3J['4 
4 13 

5 J""'['2 '2 
6 " :J [~O 

1:1:2:2 

HIGH FREQUENCY ISOLATION TRANSFORMERS 

ETHERNET/LAN NETWORKING APPLICATIONS 

o IEEE 802.3 compatible (10BASE2 & TABLE OF ELECTRICAL SPECIFICATIONS @ 2S·C_ 
10BASE5) Part 

o High temperature suitable (0· to 70·C. Number 

operable) 0553-

o Custom designs available 0306-A( ) 
o Low profile 14 and 16 pin styles available 0356-A( ) 

for autoinsertion 0506-A( ) 
o Cost effective triad packaging 0756-A( ) 
o Fast rise times - efficient operation 0806-A( ) 
o All packages comply with international 1006-A( ) 

safety requirements for Lans; including 1506-A( ) 
2,000V RMS isolation 2506-A( ) 

o Suitable for high frequency applications 

PACKAGE B 
.80 MAX I 120.30 MAX] I 

.2'MAX ,....~ 15.30 MAXI 

.'2 MIN ~ 
[3.05 MINI L....J l JL R2BO 

[7.111 
~ 

.180 MAX 
14.57 MAXI' 
- - .010 

.,-- 10.25) 

.100 018 .045 
12.541 10.46) 1'·'4) 

LI~~lJ 

PINOUTS FOR 16 PIN PKG_ 

SECONDARY ,. '5 13 '2 '0 9 

·W oW ·W 

• (VI • (VI • (VI 
5 s 

PRIMARY 

Specifications Subject To Change Without Notice 

Turns 
Ratio 

(±5%) 

1 :1 
1 :1 
1 :1 
1 :1 
1 :1 
1 :1 
1 :1 
1 :1 

Rise 
OCL. ET Constant Time CW/W II 

("h±20%) (V-psmin.) (ns max.) (pI max.) (ph max.) 

30 1.8 3.0 8.0 0.20 
35 1.8 3.0 9.0 0.20 
50 2.1 3.0 10.0 0.20 
75 2.1 3.0 10.0 0.20 
80 2.1 3.0 10.0 0.20 

100 2.1 3.5 10.0 0.20 
150 3.0 3.5 12.0 0.25 
250 3.5 3.5 15.0 0.25 

PACKAGE G 

~~~"rr-~~~ 
.200 MAX 

15.08 MAX) 

.100 +/- .010 
[2.54 +/- .251 #24 AWG 

SOLDER PLATED 

.200 MIN 
15.08 MIN) 

.300 +/- .010 
[7.62 +/- .254] 

PINOUTS FOR 12 PIN PKG_ 

SECONDARY 
,S '5 '3 '2 '0 
·W ·W ·W 

--
·M ·M ·M , 2 4 5 7 s 

PRIMARY 

OCR 
(ohms 
max.) 

0.20 
0.20 
0.20 
0.25 
0.25 
0.25 
0.30 
0.40 

BEL FUSE INCJ198 VAN VORST STREET/JERSEY CITY. NJ 07302/(201) 432-0463/1WX 710-730-5301/FAX (201) 432-9542 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2179 



5600 TRANSFORMERS 

bell defining a degree of excellence 

HIGH ISOLATION TRANSFORMERS 
FOR TOKEN RING APPLICATIONS 

• IEEE B02.5 TOKEN RING COMPATIBLE 

• SINGLE AND DUAL TRANSFORMER PACKAGES: LOW PROFILE 

5600 

• HIGH ISOLATION VOLTAGE TO COMPLY WITH INTERNATIONAL SAFETY REQUIREMENTS 
FOR LAN'S: 1000 VOLTS MINIMUM! 

• DESIGNED FOR TOKEN RING APPLICATIONS 

RATINGS: All TRANSFORMERS 

TURNS RATIO 
1:1:2:2 

INSERTION LOSS 

0.50 dB Max. 
CMRR 

-60 dB Min. 

RETURN LOSS 
20 dB Min. 

RISE TIME 

15 ns Max. 

TABLE OF ELECTRICAL SPECIFICATIONS @ 25°C. 

Part 
Number 
0553-
5006-KK 

5006-KL 

BELFUSE 

xxxx-xxxx-xx 

Primary 

OCl 
(p.h typ) 

500 

500 

PACKAGE K 

.JMAX 
12.70MAX 

'--.-----'~ 
~ 

.370MAX 
9.39MAX 

-----r. .120_:ol'r 
3.04:li~50 

.025DIA.SOLDERABLELEADS 

Primary 

lL 
(p.h max.) 

0.25 

0.25 

:JC: 
:JC: 

Pri-Sec 

Cw/w 
(pf max.) 

10 

10 

PACKAGE L 

r--- 1.000~~ 
I 25.40 MAX I 

16 BEL FUSE 9 ----, . I .385MAX 

XXXX-lOO()(-XX 8 --.l9.78 MAX 

HYPOT 
1000V-RMS 

OCR 
Pri Sec 

(ohms max.) 
0.40 O.BO 

0.40 O.BO 

1J[ 16 

2 15 

3J[ 14 
4 1:1:2:2 13 

:J [:: 
:J [:' 

1:1:2:2 

Specification Subject To Change W"hout Notice 

BEL FUSE INC./198 VAN VORST STREET/JERSEY CITY, NJ 07302 (201) 432-0463/TWX 710-73Q.5301/FAX/(201) 432-9542 

A·21BO For manufacturers' sales offices, see yellow pages EEM 1991 



5600 TRANSFORMERS 

bell defining a degree of excellence 

• Low Insertion Loss Over Wide 

TOKEN RING MAGNETICS 
COMMON MODE CHOKES 

• UTP / STP Applications 
Frequency Ranges (1 MHz - 32 MHz) • Common Mode Chokes Available 

5600 

• Autoinsertable Packaging Available 
• High Isolation To Meet International Requirements 

• Single Packages Including Impedance Matching 
Transformers, Filtering And Common Mode Chokes 

Electrical Data At 25°C 

Part Turns PRI 
Number Ratio OCL 

(±5%) (Typ) 
(UH) 

0555-5999-04 1 :1 110 
A555-1 006-AF 1 :1 110 

Notes: 1. Oel Measured At 100 KHz and 20 mV. 
2. Isolation Voltage 500 Vrms 1 Minute· All Parts 

F Package 

.80 MAX 
1[20.30 MAX) I 

[5.30 MAX) 21MAX'-~ 
.12MIN ~ ~'05MIN]L-"JL 

~10; JL 045 
. [2.54) .018 (114) 

[0.46) . 

r~l ...L-
.180 MAX. 
[4.57 MAX) .010 
,- [0.25) 

L·340J 
[8.64) 

SECONDARY 

16 15 14 13 12 11 10 9 

'W 'W 'W 'W 
- - - -

·M ·M ·M ·M 
1 2 3 4 5 6 7 8 

PRIMARY 

Leakage CW/w OCR Package 
INO (PRI/SEC) (PRI/SEC) Style 

(Max) (Max) (Max) 
(UH) (PFd) (Ohms) 
0.10 10 .3/.3 00 
0.10 10 .3/.3 F 

00 Package 

Dot pin #1 r-+~..., 

~.360-l 
.320 

4 3 

2 

bel Bel Fuse 'nc. Specification Subject To Change Without Notice 

198 Van Vorst Street, Jersey City, New Jersey, 07302 • (201) 432-0463 • FAX (201) 432-9542 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2181 



5600 

A·2182 

. TRANSFORMERS 

Why 201·694·5000 
is the nUDlber to caD for 

costODl transforDlers. 
Our 25 years' experience brings you fast, 
accurate solutions to tough transformer 
application problems. Power range from 
lOVA to 300 kVA. 

If you need a single special transformer 
with unusual reqUirements, we'll build it, 
and deliver it to you as promised. And if you 
need moderate to OEM quantities, call us 
too-well fit our schedule to your schedule. 

As you can see from. the photos, our typical 
models cover a wide range. Call us. Our 
desIgn and engineering expertise is ready 
to help you. 

Meeting military specs (T-27D, T-16315, 
E-917C, and others) is as routine for us 
as building to UL, VDE, CSA, and other 
international standards. 

• 50/60/400 Hz and higher 
• 48-hour turnaround on prototypes 
• Fast rebuild of large transformers 
• No order too small, or too large 
• Design services available 

• Open-type 
• Enclosed 
• Encapsulated 
• Hermetic 

• Power transformers 
• Current transformers 
• Toroids 
• High frequency 
• Constant voltage 

Bey Electric, Inc .• 362 Main Street, PO Box 548, 
Lincoln Park, New Jersey 07035.201-694-5000 

FAX 201-894-7975 

5600 

8441 

For manufacturers' sales offices, see yellow pages EEM 1991 



A 
AID acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AFC audio frequency control 
AFf automatic filter test 
ALGOL algorithmic language 
AM a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for infonnation interchange 
ASIC application specific IC 
ATE automatic test equipment 
A TG automatic test generation 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-roded decimal 
BNC baby "N" connector 
BUS basic utility syste 

C 
CAD computer-aided design 
CAE computer-aided engineering 
CAM computer-aided manufacture 
CAMAC computer-automated 

measurement and control 
CAPP computer-aided process 

planning 
CAT computer-aided test 
CATV cable television or 

community antenna television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CIE computer-integrated engineering 
CIM computer-integrated 

manufacturing 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide 

semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DBMS data base management 

system 
DC direct current 
DFf design for testability 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

Nonnenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDA electronic design automation 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable 

PROM 

EIA Electronic Industries 
Association 

EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM erasable programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200' Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN fonnula translator 

G 
GaAsFET gallium arsenide FET 
CMIP commn management 

infonnation protocol 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 
HlPOT test, measurement, and 

diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

lAB Internet Activities Board 
IC integrated circuit 
IDC insulation displacement contact 
IF intennediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 
ISDN integrated services digital 

network 
ISO Intemational Standards 

Organization 

J 
JEDEC Joint Electronic Device 

Engineering Council 
JFET junction FET 
JMOS junction MOS 

K 
kHz kilohertz (10 3 hertz) 
KSR keyboard send lreceive 

L 
LAN local area network 
LC (filters) inductance/capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED Iight-emitting diode 
LF low freql\ency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
L VDT linear velocity displacement 

transformer 

M 
MASER microwave amplification 

by stimulated emission of 
radiation 

MA TV master antenna television 

I1F microfarad 
MHz megahertz 
MIC microwave IC 
MIPS million instructions per 

secood 
MW microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide 

semiconductor FET 
MOSIGT metal oxide 

semiconductor insulated-gate 
transistor 

MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation 

module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
OSI open systems interconnection 

P 
PAL programmable array logic 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
PCS plastic clad silica 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/Write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 

SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon-controlled switch 
SDA source & detector assemblies 
SGMP simple gateway monitoring 

protocol 
SIDAC bidirectional voltage

triggered switch 
SIMM single in-line memory 

module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SNMP simpole network 

management protocol 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid-state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of 

expansion 
TXCO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250' Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
V AC volts (of) alternating current 
V AN value-added network 
VAR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz 

to 300 MHz) 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 

kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 
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3£ BH Electronics 

General Purpose Pulse Transformers 
• Designed ,lor a Wide Variety 01 Low Power Applications 
• PC Board Mounting 
• Surface Mount Available 
• 500· VDC Hi·Pot 

Primary Pri.lSec. Primary Secondary Tertiary 
BH Turns Sine Wave Primary Pri.lSec. Leakage DCR DCR DCR 
Part Ratio Loc Et·Constant Cw/w Inductance (Ohms (Ohms (Ohms Schematic 

Number (±5%) (IlHMin.) (VIl Sec. Min.) (pI Max.) (IlHMax.) Max.) Max.} Max.} Style 

500·1300 1:1:1 5000 25.0 60 1.3 1.5 1.5 1.5 A 
500-1301 1:1:1 2000 16.0 37 0.8 1.0 1.0 1.0 A 
500-1302 1:1:1 500 8.5 30 0.4 1.0 1.0 1.0 A 
500-1303 1:1:1 200 5.0 18 0.3 0.9 0.9 0.9 A 
500-1304 1:1:1 50 5.2 18 0.5 0.5 0.5 0.5 A 
5DO-1305 1:1:1 20 3.2 21 0.4 0.2 0.2 0.2 A 
500-1306 1:1:1 10 3.7 22 0.5 0.1 0.1 0.1 A 
500-1307 2:1:1 5000 25.0 33 3.6 1.0 1.0 1.0 A 
500-1308 2:1:1 2000 16.0 19 1.8 0.5 0.5 1.0 A 
500-1309 2:1:1 500 8.5 11 1.1 1:0 0.7 0.7 A 
500-1310 2:1:1 200 5.0 8 0.8 0.9 0.5 0.5 A 
500·1311 2:1:1 20 5.8 12 1.5 1.0 0.5 0.5 A 
500-1312 3:1:1 200 5.0 7 1.1 0.9 0.4 0.4 A 
500·1313 3:1:1 20 3.2 6 1.3 0.9 0.4 0.4 A 
500·1314 4:2:1 2000 16.0 20 2.5 2.5 1.4 0.8 A 
500-1315 4:2:1 500 8.5 13 0.9 1.0 0.8 0.5 A 
5DO-1316 4:2:1 200 5.0 8 0.8 0.9 0.5 0.4 A 
500-1317 1CT:1C 2000 16.0 37 0.8 2.0 2.0 B 
500-1318 lCT:1C 500 8.5 32 0.4 1.0 1.0 B 
500-1319 1CT:1C 200 5.0 18 0.3 0.5 0.5 B 
500-1320 1CT:1C 50 5.2 18 0.5 1.0 1.0 B 
500-1321 1CT:1C 20 3.2 21 0.4 0.9 0.9 - B 
500-1322 lCT:1C 10 3.7 22 0.5, 0.9 0.9 - B 
500-1323 2CT:1C 2000 16.0 19 '1.8 1.0 0.5 - B 
500-1324 2CT:1C 500 8.5 12 1.2 1.0 0.5 - B 
5DO-1325 2CT:1C 200 5.0 8 0.8 0.9 0.5 - B 
500-1326 2CT:1C 50 5.2 12 1.3 1.3 0.7 - B 
500-1327 2CT:1C 20 5.8 12 1.5 1.0 0.5 - B 
500-1328 2CT:1C 10 3.7 9 1.5 0.9 0.5 - B 

Balun Transformers 
• Designed lor Impedance matching 01 high speed data lines. 
• Some models center tapped hir balanced to unbalanced conversion. 
• 500 Volt DC isolation-models with higher voltages available. 
• Created to match the specilic wavelorms 01 most popular networks. 
• Call us lor detailed engineering design assistance. 
• Custom designs available. 

3E J" :[:. 3" :[: . 
I I 2 I I . 

I I I I 

I I I I 
3 5 3 Y ~ 

~ ~ 
JIIIC 

SCHEMATIC 1 SCHEMPJ'IC 2 SCHEMATIC 3 

PART NUMBER IMPEDANCE MATCHED PRIMARY INDUCTANCE 

5DO-1318 1000 CT TO 1000 CT . 500 Il HMIN. 

500-1349 500 CT TO 1000 CT 450llH MIN. 

500-1430 920 TO 1500 2.8 I.IH MIN. 

500-1480 920 TO 1100 4.21.1H MIN. 

5DO-1483 780 TO 1500 20 1.1 H MIN. 

500-1484 1100 TO 1500 3.01lH MIN. 

5DO-1481 780 TO 1000 2.21.1H MIN. 

I 5DO-1637 780CTT0780 20m H MIN. 

500 Voc IsolatIOn Voltage on all parts. Higher ratings by request. 
DC Resistance < 2.0 ohms on all parts. 

j4-'.937-+
1 I .. ,MAX. + + 

@~ 

CIW(MAX.} 

32pf 

60pf 

50pf 

45pf 

5pf 

50pf 

250pf 

5pf 

SCHEMATIC 4 

SCHEMATIC FIGURE 

1 1 

1 1 

2 1 

2 1 

3 3 

2 1 

1 2 

4 3 . 
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FIGURE 3 

SCHEMATIC A 

~ 
SEC . 
~ 

SCHEMATIC B 

5G\~ 
3 \. '/ 4.34MAX. 
1 ~ 

DOT PIN • 
ONE .675 DIA. MAX. 

I) =t37MAX 
. 

. 10~~----r 
(TYP., _ I I I "L .. 75 MAX. 

'--+ .300 +- .150 MIN. 

FIGURE 2 

Electronics, Inc., 12219 Wood Lake Drive, Burnsville, MN 55337, (612) 894·9590 

For manufacturers' sales offices, see yellow pages EEM 1991 
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'Series 505 SCR Trigger Transformer 
• Four Case Styles 
• 1600 or 2500 VRMS Isolation 
• Tinned Copper Leads 
• Low Ciw To Prevent False Triggering 
• PC Mountable with 20 AWG Leads 
• Order by Part Number 505-

36 35 . . .75 MAX. 

,.---- STANDARD CASE STYLES 

Case No. 
35 
36 
37 
55 

36 

.75 MAX. 

Isolation 
Voltage 

1600 VRMS @ 60Hz 
1600 VRMS @ 60Hz 
1600 VRMS @ 60Hz 
2500 VRMS @ 60Hz 

37 

Temperature 
Range 

-100 C to 70° C 
0°Ct060°C 
0° Cto 600 C 
0°Cto60°C 

55 
.50 

MAX. .75 MAX. 

Encapsulated 
Yes 
Yes 
No 
Yes 

:u,· 401 ·2 1 r ---,1 r ~* 3 • •• 
6 5 

R~ ~M~ 6 5 D3AX. 
.50 ----r 55 MAX. 

37 102 .~YP. 2~1 .65DIA. 4 3 3 0 0 4 Jt-1 .50 MAX. 6 5 
5 0 0 6 ---t. -no .30 .50 

!Y'"'' I To .30 
ALL STYLES ARE BOTTOM VI EW 

.90 :W60 MAX 0 

-48° ~~ TYP'" 

Electrical Primary Primary leakage Interwinding DCR DCR DCR 
Parameter Turns Inductance Et Constant Inductance Capacitance Pri. Sec. Ter Schemati( 

Number Ratio (mH-Min.J rI f.< Sec Min) (f.< H Max.! (pfMax.1 o Max o Max o Max Style 

SCHEMATICS 505- 00 1:1 .25 45 5 20 1.0 1.0 N/A A 
505- 01 1:1 1.0 90 20 30 2.0 2.0 N/A A 
505- 02 1:1 5.0 180 45 30 3.0 3.0 N/A A 

---- 505- 03 1.1 20.0 360 45 50 5.0 5.0 N/A A 

~ 505- 04 1:1:1 .25 45 5 20 1.0 1.0 1.0 C 

~ 505- 05 1:1:1 1.0 90 20 30 2.0 2.0 2.0 C 

SCHEMATIC A 505- 06 1:1:1 5.0 180 45 30 3.0 3.0 3.0 C 

Pins 3 & 4 Removed 505-5507 1:1:1 20.0 360 75 50 3.0 3.0 3.0 C 
505- 08 2:1 1.0 90 40 30 2.0 1.0 N/A A 

-- 505- 09 2:1 5.0 180 40 30 3.0 2.0 N/A A --
~ 505- 10 2:1:1 1.0 90 40 30 2.0 1.0 1.0 C 

~ 
505- 11 2:1:1 5.0 180 60 30 3.0 2.0 2.0 C 
505- 12 5:1 20.0 360 200 50 5.0 2.0 N/A A 

SCHEMATIC B 505- 13 5:1:1 20.0 360 200 50 5.0 2.0 2.0 C Pins 3 & 4 Removed 
505-5570 1:1 .25 45 5 20 1.0 1.0 N/A B 
505-5571 1:1:1 -- .25 45 5 20 1.0 1.0 1.0 D 

-- 505-5572 1:1 1.0 90 20 30 2.0 2.0 N/A B 
~ 

505-5573 1:1:1 1.0 90 20 30 2.0 2.0 2.0 D 
~ 505-5574 1:1 5.0 180 45 30 3.0 3.0 N/A B 
~ 505-5575 1:1:1 5.0 180 45 30 3.0 3.0 3.0 D 

SCHEMATIC C 505-5576 1:1 20.0 360 45 50 5.0 5.0 N/A B 
505-5577 1:1:1 20.0 360 75 50 3.0 3.0 3.0 D 
505-5578 2:1 -- 1.0 90 40 30 2.0 1.0 N/A B 

-- 505-5579 2:1:1 1.0 90 60 30 2.0 1.0 1.0 D 
~ 505-5580 2:1 5.0 180 40 30 3.0 2.0 N/A B 
~ 505-5581 2:1:1 5.0 180 45 30 3.0 2.0 2.0 D 

~ 505-5582 2:1 20.0 360 200 75 5.0 3.0 N/A B 

SCHEMATIC D 505-5583 2:1:1 20.0 360 200 75 3.0 2.0 2.0 0 
505-5584 5:1 20.0 360 200 50 5.0 2.0 N/A B 
505-5585 5:1:1 20.0 360 200 50 5.0 2.0 2.0 D 

Electronics, Inc., 12219 Wood Lake Drive, Burnsville, MN 55337, (612) 894-9590 
EEM 1991 For manufacturers' sales offices, see yellow pages A·2185 
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TOROIDAL POWER 
TRANSFORMERS 
INFORMATION 

Type 4 Mounting 
Available in a Variety 
of Sizes, Mountings 
and Terminations. 

IMPORTANT ADVANTAGES 
FOR YOUR PRODUCT 

VERY HIGH EFFICIENCY 
(between 85-97%) 

LIGHTWEIGHT 
(1 KVA weighs 16 Ibs.) 

SMALL SIZE 
(.6 KVA is 5.7 X 3.2) 

LOW STRAY FIELDS 
(.5 Gauss @ 1 inch attainable) 

SILENT OPERATION 
«10db) 

UL RECOGNIZED 
(UL478, UL544, UL1411) 

Standard Configuration Type 2 
Shown above is the Standard Method of Mounting. 
Transformers can be supplied with out steel 
washer and insulating pads (specify Type 1). 

The Company 
BICRON ELECTRONICS was founded ih 1964 as a man
ufacturer of custom magnetic components for military and 
industrial markets. The product mix expanded to encom
pass TOROIDAL POWER TRANSFORMERS, CURRENT 
TRANSFORMERS, SPECIALITY MAGNETICS and 
SOLENOIDS. Our customer base includes fortune 500 
companies such as GE, Westinghouse, Motorola, Lucas, 
with whom we have long standing relationships. Our ISO 
9001 Quality System has enabled us to be certified by 
numerous customers. BICRON employs over 120 people in 
facilities occupying 30,000 sq. ft. on 8.5 acres. 

-.~ 
~ BICRON™ 

"Excellence Through Teamwork" 

IMPORTANT 
Toroidal transformers are the next best answer to the ide
al conception of a power transformer. The compactness of 
the rolled core utilizing high quality silicon iron, grain ori
ented steel providl3 maximized magnetic efficiency. The 
large surface areas allow excellent heat transfer for the 
windings while minimizing the length of wire per turn. The 
magnetic flux flows along the magnetically oriented grains 
of the toroid core, without stray force lines, due to the 
closed field and lack of air gaps. The tightly wound core 
surrounded by wire and insulation confine the audible 
hum created by magnostriction. 

Type 3 Mounting 
Encapsulated threaded inserts. 
Thru-Holes are also Available. 

AVAILABLE OPTIONS: 
• MOUNTING 

Tie-Wrap * Washer/Insulators * Bolt-Mount * Moulded
In Threaded-Insert * Encapsulated with Leads, PC pins, 
or Terminal Blocks. 

• SHIELDING 
Faraday shielding between primary and secondary 
and/or secondary and secondary 
Magnetic shielding around the circumference or totally 
encompassing the transformer 

• AGENCY GUIDELINES 
Transformers are manufactured to meet standard UL, 
CSA, IEC, VDE and other international specifications 

FREE LITERATURE AVAILABLE 
Toroidal Transformers 
Application and Design Notes 
Specification Guidelines 

FOR TECHNICAL ASSISTANCE 
CALL 203/824-5125 
FAX 203/824-1137 
Data subject to chang!! without notice. 

A·2186 For manufacturers' sales offices, see yellow pages EEM 1991 
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TOROIDAL 
POWER 
TRANSFORMERS 

"Excellence Through Teamwork" 

"Modified Standard" Part of Bicron's commitment to you. 
Dimensional Flexibility 
Toroids are easily adapted to your space requirements. 
They typically require 50% less weight and volume of 
conventional transformers. Toroids are ideal where space 
is important. Ratios of diameter to height range from 
1.5:1 to 8:1, and there are no tooling costs for customized 
dimensions. 

Power Dimensions Weight Power Dimensions Weight 
Rating VA Od." X Ht." Lbs. Rating VA Od."XHt." Lbs. 

20/24 2.7 X 1.3 .8 530/640 5.7 X 2.9 9.8 
40/48 3.5 X 1.3 1.5 600/720 5.7 X 3.2 11.0 
60/72 3.5 X 1.6 1.9 750/900 6.3 X 3.1 13.0 
80/96 4.2 X 1.5 2.1 1000/1200 6.3 X 3.7 16.0 
100/120 4.2X1.7 2.3 1200/1440 6.3 X4.4 18.0 
160/200 4.7X1.7 3.1 150011800 7.9 X 3.5 21.0 
230/275 4.7 X 2.2 5.5 2000/2400 7.9X4.1 28.0 
330/400 4.8 X 2.7 6.8 2500/3000 8.7 X4.7 33.0 
400/480 5.7 X 2.3 7.5 3000/3600 8.7 X 4.8 36.0 

NOTE: Dimensions are for reference only and Wlil vary depending on 
type of mounting, insulation requirements, and options. Please consult 
factory. 

Infinite Configurations 
To meet all your requirements, BICRON supplies trans
formers constructed to your specifications. Which means: 
Primaries having a multiplicity of taps andlor multiple pri
maries to provide you the capability to interface with 
world wide power sources; Secondaries having a mUlti
plicity of windings and taps, each to your specified volt
age and current. 
In the unlikely event the toroid causes magnetic interfer
ence with your circuitry or displays, additional shielding is 
available in the form of perimeter shielding or encapsulat
ed transformers in steel enclosures. Either method is very 
economical. 
Should you require reduced interwinding capacitance and 
improved common mode rejection, a faraday shield can 
be installed between windings. 

MODIFIED STANDARDS are constructed to your require
ments; and because BICRON has UL product recogni
tion, your transformer will be labeled to UL 478, UL 544, 
or UL 1411 and will meet CSA, IEC, VDE depending on 
your application. 

Standard Product Toroidal Power Transformers 
Multi-Purpose Toroidal Power Transformers 

UL 478 Recognized 

l00:J E' E' 50160 Hz 8, 8, 
1~:J 0 2 2 

60Hz 

E~ 1~:J E~ 50~60 Hz • 
0 

Power Part Power Part Designation 
Rating Number Rating Number ... = Vrms 

006= 6 
20 VA AU202AD ... D 24 VA BU202AS ... D 009 = 9 
40 VA AU204AD ... D 48 VA BU204AS ... D 012 = 12 
80 VA AU208AD ... D 96 VA BU208AS ... D 018 = 18 

100 VA AU210AD ... D 120 VA BU210AS ... D 024 = 24 
160 VA AU216AD ... D 200 VA BU216AS ... D 030 = 30 
230 VA AU223AD ... D 275 VA BU223AS ... D 036 = 36 
330 VA AU233AD ... D 400 VA BU233AS ... D 040 = 40 
530 VA AU253AD ... D 640 VA BU253AS ... D 048 = 48 
750 VA AU275AD ... D 900 VA BU275AS ... D 060 = 60 
1.0KVA AU21AOD ... D 1.2KVA BU21AOS ... D 072 = 72 
1.5KVA AU21A5D ... D 1.8KVA BU21A5S ... D 090 = 90 
2.0KVA AU22AOD ... D 2.4KVA BU22AOS ... D 120 = 120 

Specifications: 
• Vrms equals. secondary voltage at full load each winding 
• Dielectric strength 2500 Vrms, primary to secondary 
• Max. transformer operating temperature 2650 F 
• Max. temperature rise at rated power 1500 F 
• Type 2 mounting style: 2 insulating pads, 1 metal disk 

Isolation Transformers for Medical Equipment 
UL 544 Recognized 

Power Part 
Rating Number 

100 VA AM210AD120S 
230 VA AM223AD120S 
400 VA AM240AD120S 
600 VA AM260AD120S 
750 VA AM375AD120S 
1.0KVA AM31AOD120D 
1.5KVA AM31A5D120D 
2.0KVA AM32AOD120D 
2.5KVA AM32A5D120D 
3.0KVA AM33AOD120D 

Specifications: 

TRANSFORMER CONNECTIONS 

120J CO 1~ 
100 8, 

o 0 

l~J C'~ 100 82 

o I I 0 

L ELECTROSTATIC 
SCREEN 

• 100,120,200,220,240 Vrms, 50/60 Hz operation 
• Max. transformer operating temperature 2650 F 
• Max. temperature rise at rated power 1500 F 
• Max. leakage current less than 50 uA. 
• Winding S2 not supplied with power rating less than 

1 KVA. . 
• Dielectric strength 4000 Vrms, primary to secondary 

Bicron Electronics Co. 
50 Barlow Street 
Canaan, CT 06018 

TEL. 203/824-5125 
FAX. 203/824-1137 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2187 
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C&C JETRONIC, INC. CUSTOM TRANSFORMERS 
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TRANSFORMER TV PES 
·ADAPTORS 
·AUDIO 
·CURRENT SENSING 
·DC.DC CONVERTERS 
·DEFLECTION YOKE 
·DELA Y LINES 
·DRIVER & SWITCHMODE 

·FIL TER CHOKES & RECTIFIER 
·FLYBACK 
·HIGH VOLTAGE 
-ISOLATION FOR LANS 
·MATCHING 
·P.C.BOARD MOUNT 
·POWER 

·PULSE 
·R CORE 

DCIDC CONVERTER 

40W SINGLE 

INPUT: DC 48V 

OUTPUT: DC 5V 8A 

·STEP UP & DOWN 
·TELEPHONE & COMMUNICATION 
·TERMINAL POWER 
.TOROIDAL POWER 

cdJ 
:D 
>
Z 
en 
"il o 
:xl 
~ 
m 
::u 
en 

SEND US YOUR SPECIF'CATIONS OR ASK US FOR A CATALOG 

REASEARCH PARK, 318 WALL ST, PRINCETON, N.J. 08504· TELEPHONE: 609-921-8540· FAX: 609-921-7971 

A·2188 For manufacturers' sales offices, see yellow pages EEM 1991 
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Our Markets ________ _ 
Whether it's military or a commercial application, 
Chloride Electro Networks has the design expertise and 
the manufacturing skill. For over 40 years, we have 
designed and built State-of-the-Art magnetic 
components and power supply assemblies for a wide 
variety of applications. Our design skill is utilized for the 
following applications. 
-Avionics Computers 
- Missile and Torpedo Systems 
- Radar Signal Generation - Sonar 
-Airborne Surveillance 
- Electronic Countermeasures 
-C31 
-Navigation Systems 
-Signal Data Acquisition Systems 
- Main Fraine Computers 
- Minicomputers 
- Copier and Office Products 
-Computer Peripherals 
- Industrial Computer Control Systems 
-Transport Systems 
-Telecommunications 
- Space Applications 

Chloride-Electro 
Networks 

-Military 
Transformers 

- Commercial 
Transformers 

- Commercial 
Power Supplies 

Chloride-Electro Networks: 
The Experience and 
Capabilities to Design 
and Build Magnetics 
and Power Supplies 
for Custom Applications. 

Manufacturing Capabilities ___ _ 
Chloride Electro Networks has the resources to support 
your critical production needs. Our manufacturing 
operation performs to the highest standard in the 
industry. 
Our capabilities include: 
-Facility: 140,000 square feet of efficient manufacturing 
space located just south of Rochester, NY. 
- Quality: Statistical Process Control has been 
implemented on a plant wide basis, assuring all quality 
standards are achieved. Our facility routinely works to 
MIL-STD-9858A and MIL-I-45208A. 
- MIL-STD-2000: We are a Certified Supplier of Military 
Magnetics, produced to the exacting MIL STD-2000 
Soldering Workmanship Standards. 
-Winding: State-of-the-Art technologies are in place to 
support the most demanding application. 
-Vacuum Impregnation: Route vacuum/pressure 
impregnation and molding operations which meet Grade 
4,5, and 6 standards per MIL-T-27. 
-Test Facilities: Extensive, in-house thermal shock, 
humidity, and burn-in capabilities to assure our product 
can meet the most demanding environmental 
specifications. 

Engineering by Design ____________________ _ 
Chloride has the expertise to solve your design problems. 
The strength of the design community at Chloride is a 
combination of our skill in dealing with engineering 
intensive applications and our commitment to work 
together with our customer to achieve the design goals. 
As an illustration of the breadth of Chloride's design 
capabilities, the following list indicates some of the 
product types we have worked with: 

-50/60/400Hz Linear and Ferroresonant Transformers 
and Power supplies. 
·Power Transformers for use in all power llupply 
topologies including MHz resonant applications. 

-High Voltage transformers capable of withstanding 
20,000 Volts. 
- Complex output inductor assemblies for single or 
multiple output power supplies. Our capabilities include 
both high current and high voltage design expertise. 
-Custom and Build-to-Print design of Switching Power 
Supplies and assemblies for commercial applications. 
-Encapsulated technologies for application in the most 
demanding military applications. 
Chloride Electro Networks is your total source for highly 
engineered military magnetics. Please contact us for 
further information regarding our ability to meet your 
magnetic and power supply needs. 

eH Lf!:.aRI DE Chloride Electro Networks, a division of Chloride Power Electronics Incorporated 
". @IOneTechnology Place, Caledonia, New York 14423 716538-4421 FAX 716 538-6345 

EEM1991 For manufacturers' sales offices, see yellow pages A-2189 



COMMUNICATION COIL INC. has been 
designing and producing high reliability 
Power Magnetics since 1944 .•. 
to high exacting standards for communications, 
filters, and power supplies in military, avionics, 
satellite, telemetry, marine, GPS and com
mercial applications. 

Using the latest CAE and CAD technology 
our engineers use patented and proprietary 
synthesis software to perform complete 
simulations of your unique design require
ments. Our optimization system enables us 
to rapidly produce reliable up-to-date designs. 
We will custom design power magnetics to 
meet your exacting requirements. Our Toroids, 
SMPS transformers, Inductors, Chokes and 
Baluns 
utilize the 
state-of
the-art 
high per
meability 
magnetic 
materials 
required 
for tomor-

Our award-winning quality control program 
is approved by major customers world-wide. 

Our power magnetics are designed and 
manufactured in Chicago, IL U.SA to meet 
rigid global marketplace demands. 

Call us at 312/637-1333 today and speak directly 
to the Communication Coil design & applications 
engineering staff with your questions, orders 
or sample requests ... or FAX your require
ments to 312/637-8564. 

• FERRITE CORE 
• SPLIT BOBBINS 
• PC MOUNTING 
• POTTED 
• MOLDED CASE 
• SURFACE MOUNT 
• TOROIDAL 
• E-CORES 
• MINIATURE 
• CURRENT SENSE 
• TRIGGER 
• MIL-T-27 
• MIL-C-15305 
-. MIL-Q-9858A 

Applications 

• BOBBIN CORE 
• TOROIDAL 
• OPEN 
• ENCAPSULATED 
• HERMETICALLY SEALED 
• MINI-TOROIDAL 
• POTCORES 
• MULTIPLE WINDINGS 
• SUB-MINIATURE 
• PULSE 
• SWITCH MODE 
• MIL-T-21038 
• MIL-I-45208 

• MILITARY • INDUSTRIAL • COMMERCIAL 
• AVIONICS • TELECOMMUNICATIONS • GPS 
• RFI • EMI • SWITCH MODE POWER SOURCES 
• UPS • TELEMETRY • INSTRUMENTATIONS 
• MEDICAL • MARINE • SATCOM 

COMMUNICATION COIL, INC. 
2839 North Narragansett Avenue 
Chicago, Illinois 60634 
372-637-7333 • Fax 372-637-8564 

A·2190 For manufacturers' sales offices, see yellow pages EEM 1991 



5600 TRANSFORMERS 5600 

Q ~!~'!:!~ormer, Co., Inc. 
401 Progress Drive - Saukville, Wisconsin 53080 - (414) 377-7040 - FAX (414) 377-4028 

• Knowledge. 
Our design staff specializes in 
switchmode, linear and custom 
magnetics development and problem 
solving. 

• Standardization. 
Your requirements can be met with 
industry standard materials. 

• Responsiveness . 
We offer samples in two weeks - at no 
charge. We stock to build any 
cataloged magnetic in prototype and 
production quantities . 

• Experience. 
Cramer has twenty-seven years in the 
coil-winding business. 

Switching Magnetics 
CSM Series Switch mode 

Power Transformers 
The CSM series offers common build

ing blocks for use as switchmode power 
transformers. 

The materials utilized by this series 
offer high inductance and negative core 
loss tendencies versus temperature (to 
80° C). This means reduced transformer 
size for modern switch mode supplies. 
CSM Series transformers are designed 
for use in all switching topologies (For
ward, Flyback, Push-Pull, Bridge and 
Half-Bridge). 

The power output ratings listed on this 
page are based on a forward converter 
operating at 50 KHz, 48% duty cycle, 
50° C ambient temperature, and 1500 
volt hipot. Within these conditions the 
flyback topology reduces power output 
by 20% or greater. 

Safety agencies include V.D.E., 
I.E.C., C.S.A. and U.L. Most designs 
are constructed to Underwriters 
Laboratories, Inc. recognized Class 
130(B) electrical insulation system 
(OBJY2), file #E110339. 

CVTI Series Toroidal 
Power Inductors 

CVTI Inductors can be manufactured 
to any inductance, limited by energy 
storage rating and the amount of change 
required. They can be supplied self-

. leaded PC mountable or on standard 
toroid mounts. Cramer uses custom 
software to quickly determine turns, wire 
size, percent of change and tempera
ture rise. 

EEM 1991 
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CHPT Series Power 
Transformers 

Our most economical and versatile 
linear power tranformers feature low 
capacitive coupling and 2500 VAC die
lectric. Six pins per side allow for mul
tiple primaries either series/parallel or 
multiple tapped, limited to 480 volts. The 
secondaries are supplied series/paral
lel, 3 isolated or 2 isolated centertap
ped. Constructed to Underwriters 
Laboratories Inc., recognized Class 
130(8) electrical insulation' system 
(08JV2). System designation C5; File 
# E110339. 

CIPT Series International 
Power Transformers 

Constructed to meet International 
safety specifications, the CIPT series 
offers low capacitive coupling and a 
standard 4000 volt hipot. PC and chas
sis mount styles are available. Multiple 
primaries are supplied in series/parallel 
or series tapped configurations, limited 
to 480 volts, and the number of available 
terminals or pins per side. The second
aries are supplied with series/parallel, 
multiple tapped or isolated configura
tions. Constructed to Underwriters 
Laboratories Inc., recognized Class 
130(8) electrical insulation system 
(08JV2). System designation C5; File 
# E110339. 

ClF Series 
Power Transformers 

ClF chassis mount power transform
ers offer small size, low capacitive cou
pling, a standard 2500 volt hipot and 
.187 faston tabs for quick installation. 
They are supplied with single or multiple 
primaries. Multiple primaries are sup
plied in series/parallel or series tapped 
configurations limited to 480 volts and 
the 4 available lugs. Secondaries are 
supplied series/parallel or multiple 
tapped. Constructed to Underwriters 
Laboratories Inc., recognized Class 
130(8) electrical insulation system 
(08JV2). System designation C5; File 
# E110339. 

A·2192 
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CSPE Series Slim Pack 
Power Transformers 

The CSPE features low profile, semi
toroidal hum bucking construction, low 
capacitive,coupling and 2500 VAC die
lectric. They are supplied with series/ 
parallel primaries and secondaries lim
ited to VA rating. Two isolated secon
daries can be supplied when they have 
approximately equal VA ratings. Con
structed to Underwriters Laborato
ries Inc., recognized Class 130(B) 
electrical insulation system (OBJV2). 
System designation C5; File # 
E110339. 

CTFE Series 
Power Transformers 

The CTFE series is built around cost
effective industry standard packaging.!t 
features PC board mountability, 2500 
VAC dielectric and low capacitive induc
tance. It can be supplied with single or 
multiple primaries. Constructed to Un
derwriters Laboratories Inc., rec
ognized Class 130(B) electrical insu
lation system (OBJV2). System des
ignation C5; File # E110339. 

~:~ 

~Qll t ~ ~ 

19.~} +--c~ 

Table 

VA L W H A B 

2.5 1 ,87 1.56 0.65 1.60 .38 

6.0 1.87 1.56 0.85 1.60 .38 

12 2.50 2.00 1.07 2.00 .50 

24 2.87 2.25 1.25 1.90 .60 

Table: 

VA L W H ML A 

,1.1 "1.38 1.120;94 .. ' - .25 

2.4 1.38 1.12 1.19 - .25 
" 

6;{) 1.631.31,1,.311:19.25 

12 1.87 1.56 1.44 1.25 .30 

26 2.251.871..441:50.30 

36 2.63 2.19 1.56 - .40 

C WT 

.3$ .421b 

.38 .581b 

.50 .9210 

.53 .941b 

B C 

:2~ ';20 

.25 1.20 

.. 35 i.28 

.40 1.41 

.40· .1;t30 

.40 1.85 

Custom and Telecommunications Magnetics 

CTCT 500 Surface Mount
able Modem Transformer 

Impedance: Primary & Secondary - 600 
Ohms each. Designed to reflect 600 
Ohms on primary, with 500 ohm load on 
seconday. 

DC Resistance: Primary: 58 ohms +/-
10%, Secondary: 72 ohms +/- 10%. 

Insertion loss: 1.0 dB Max @1000 Hz. 
Frequency response: 600 - 4000 Hz, +/

.5 dB, Ref. 1000 Hz. 
. Return Loss: 1 KHz - 20 dB Min., 600 Hz -

16 dB Min., 4 KHz - 26 dB Min. 
Dielectric Strength: Primary - Secondary: 

1500 Vrms. 

EEM 1991 

CTCT 1104 Coupling 
Transformer 

Dol indicates 
Pin iii 

.86 ~52 Max Max 
~ .025Sq. 

A'ItJ] ]= 
.SO 

Impedance: Primary & Secondary - 600 
Ohms each. Designed to reflect 600 
Ohms on primary, with 600 ohm load on 
seconday. 

DC Resistance: Primary: 30 ohms +/-
15%, Secondary: 40 ohms +/- 15%. 

Insertion loss: 1.5 dB Max @1000 Hz. 
Frequency response: 300 - 3000 Hz, +/

.5 dB, Ref. 1000 Hz. 
Return Loss: 300 Hz - 20 dB Min., 1000 

Hz - 26 dB Min., 3000 Hz - 20 dB Min. 
Dielectric Strength: Primary - Secondary: 

1500 Vrms. ' 

For manufacturers' sales offices, see yellow pages 

Custom Coils 

WE DO MORE! 

Solenoids, air-core in
ductors, magnetic pick-ups 
and Ivdts are examples of 
coils not listed on these 
pages. Cramer can manu
facture these types within 
machine capabilities. If you 
have a specific requirement, 
or simply need help develop
ing a new idea, PLEASE 
CALL. Expert engineering 
support is offered for all 
custom requirements. 

A·2193 
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CURRENT TRANSDUCERS 
• 4-20 rna OUTPUT 
• 60 HZ 
• ±.OS FS 
• 2 Wire & 4 Wire 

(120 VAC) models 

CUSTOMS-Built to customers specification 

CR-11045 

~ RT 

~ 
~ 
602D-603D 

TRANSFORMERS 5600 

ON-OFF CURRENT INDICATORS 
• Indicating Range (One Wire Pass): 2 to 100 A 

CR-45-X Wire Mounted Current Ring~ Indicator l: ~~:en 5{1S" 10, 1" 00, 112" HG 
MB-45 Panel Mounting Bracket for CR-45 

Model 19 Current Sensor with 12" leads 
PH-XX Remote LED indicator, connects directly to Model 19 L 25 Press:in Holder 

31 Splash-Proof Holder 
CR·11045-XX-X-XX Current Sensing Relay, use with Model 19 sensor 1 F-NO No","" ",. NC Normally Closed 

3 3 Channel 
1 1 Channel . 
AC 120 VAC, 250 rna. triac output . 
DC 12-24 VOC, 100 rna. open collector PNP output 

CURRENT TRANSFORMERS 
• S0-400 HZ • Insulation Class: 600 VAC • UL Recognized 
• ANSI Accuracy and Burden Data Available for most Models 

SOLID CURE SPLIT-CURE 
XX-XXX-' 5OO-X-XXX-XXX-' 

r--=r~ I TT~ 
14 .. 5" 10 RLt T Terminals Window Window 
2 1.13" 10 RBLt L Leadst Width Length 
5 1.56" 10 RT 041 41" 071 7.1" 

56 2.06" 10 SFT . " 11.7" 
7 2.5" 10 SFLt 051 5.1" 117 14.1" 

76 3.0" 10 RHT 058 5.8" 141 18.1" 
19 4.25" 10 RBT 080 8.0" 181 24.0" 

125 6.31"10 10110.1 230401 30.1" 
126 8.25" 10 

Model 11 .26" 10, screw terminals, 500 or 1000 turns 
Model 12 .37" 10, 3/1s ac terminals, 500 or 1000 turns 
Modal 13 .56".10, PCB mount or wire leadst, 500, 1000 or 2,000 turns 
Model602D .44" x88" window, wire leadst, 500 turns 
Model603D 2.0"x2.0" window, wire leadst, 500 turns 
t24" long leads standard, other lengths available 
'xx X-X T t=secOndary ratio in amps, 5 amp standard 

Number of zeros following first two significant 
First two significant digits of primary ratio in amps 

Standard ratios-50, 75, 100, 125, 150, 200, 500, 1000, 2000:5 
Note: not all ratios are available in all IDs and mounting configurations, 
consult factory for exact availability. 

HIGH TEMPERATURE, SEALED CURRENT 
TRANSFORMERS 
• CLASS B (130°C) 
• EPOXY MOLDED 
• CulAg TERMINALS ~

o 

~/ 
o 0 

CI 0 C1-251-2 250:2 ratio 
C1-501-1 500:1 ratio 

GROUND FAULT DETECTORS-5 to 1200 A trip point, I" to 24" window opening, 60 HZ 
HIGH WLTAGE CURRENT TRANSFORMERS-50 to 3,000 A, 5 to 34.5 KV 
RECTANGULAR WINDOW, SOLID CORE CURRENT TRANSFORMERS-laO to 4000 A, 2.75" to 30.1" window 
HIGH ACCURACY, LABORATORY GRADE CURRENT TRANSFORMERS-l0 to 1200 A, 25 to 500 HZ 
MUIJI-RATIO CURRENTTRANSFDRMERS-l0 to 5000 A, 4" to 8.13" window opening, 50 to 400 HZ 

WATT HOUR TRANSDUCERS 

• One, tWo and three phase units 
• 16 different output pulse rates from .01 to 10 watt-hours per pulse 
• Transistor or Triac output 

CR MAGNETICS, INC. • 304 AXMINISTER DR. • FENTON (ST. LOUIS) MO 63026 • 314·343-8518 • FAX 314·343·5119 
(Formerly Current Ring Company, Inc) 
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&.-
YOUR SOURCE FOR IF TRANSFORMERS 

MINIATURE/SUBMINIATURE 
STACK 

STANDARD or CUSTOM DESIGNED FOR YOUR SPECIFIC NEEDS 
QUALITY AT COMPETITIVE PRICES 

7BC 
Frequency 
1 MC-SOMC 
LRange 
0.2IlH- 10IlH 
No LoadQ 
70-120 
Capacitor 
None 

10BC 
Frequency 
1 MC-SOMC 
L Range 
0.4IlH-1S0IlH 
No Load Q 
60-120 
Capacitor 
Spf-100pf 

10KC 
Frequency 
1 MC-SOMC 
LRange 
0.1IlH-SIlH 
No LoadQ 
30-100 
Capacitor 
10pf-100pf 

10MC 
Frequency 
4KC-100MC 
LRange 
1mHz-60mH 
No LoadQ 
SO at 60KC 
Capacitor 
None 

,·10.5-, r4-r-13_ 

_~O.711 I 

10~_f~~ 

Smm 
Frequency 
300KC-1SMC 
LRange 
0.6IlH-SOOIlH 
No LoadQ 
70-90 
Capacitor 
27pf-200pf 

6mm 
Frequency 
300KC-1SMC 
L Range 
0.6IlH-700IlH 
No Load Q 
70-100 
Capacitor 
27pf-200pf 

7mm 
Frequency 
300KC-1SMC 
LRange 
0.6IlH-1mH 
No LoadQ 
70-120 
Capacitor 
27pf-200pf 

10mm 
Frequency 
300KC-1SMC 
LRange 
0.6IlH-2mH 
No LoadQ 
70-150 
Capacitor 
27pf-200pf 

•

3.5 +~.4 ... 5.5~ 
f 0.8 • 3.5 .. 5.5. 

1 • 

;-'11--13.51 il ll 
T 15· r-:j 

7 • rJ~3~ 

QUALITY AND SERVICE THE CUI STACK DIFFERENCE ••• 
CUI/STACK imports high quality electromechanical components. You get the best 
value from us for your hard earned money. WHY? Because we have over 20 
years of world-wide electronic sourcing experience. Our service oriented staff and 
highly qualified sources are committed to making you a satisfied customer. 

P.C. MOUNT TRANSFORMERS 
Custom units are offered for high volume applications. Steel and ferrite cores as well 
as power and impedance matching types are available. CALL US, CUI STACK will 
solve all your transformer needs. 

CUI/STACK also carries adaptors. speakers. switches. 
oscilloscope probes. din connectors. molded cable assemblies, 
jacks and plugs, relays, meters, capaCitors, PC boards and small 
DC motors. YOUR BEST SOURCE FOR ELECTROMECH
ANICAL COMPONENTS. 

PHONE: (503) 643-4899 STACK FAX: (503) 643-6129 

EEM 1991 
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,..------1(415) 834-5888)......----
ANTENNAS FILTERS RELAYS TEST EQUIPMENT 

Antenna Specialist Curtis Aleph International Fluke 
Cablewave Hardware J.W, Miller Allied Controls Simpson Electric 
Decibel Products Mallory American Zettler Triplett 

Stancor Aromat TIMERS 
AUDIO PRODUCTS C.P. Clare Agastat 

Argos FUSES 
Crydom Amperite 

Atlas Bussmann 
Coto Industrial Timer 

Bogen Littelfuse 
Gordos Magnecraft 

Quam U.S.D. 
Guardian Master Electronics 

Shure ITT Midtex 
Switchcralt Line Electric Omron 
University HARDWARE Magnecraft Potter & Brumfield 

3-M Master Electronics SSAC 
BATTERIES Atta Boots Midtex 

Duracell AMP Omron TOOLS & SOLDER 

Eveready Ico Rally Potter & Brumfield AMP 
E.F. Johnson Sigma Blazer Kodak 
G.C. Electronics Struthers-Dunn Ersin 

CABINETS 
Harvey Hubbell Theta-J Kester 
Kulka Smith OK Machine & Tool 

BUD OK Tools Paladin 
Calif. Chassis Panduit 

RESISTORS & Portasol 
Vector 

NETWORKS 
Ungar 

CAPACITORS R.G. Allen Weller 
R.G. Allen Bourns Xcelite 
E.F. Johnson Clarostat 

Helper Winch 
Mallory LAMPS & LIGHTING Mallory 

Sprague Eveready Ohmite TRANSFORMERS 
Chicago Minature Dormeyer 

CIRCUIT BREAKERS 
101 

Jeffersons 
lEE SEMICONDUCTORS 

Heinemann Ledu Semi Inc. 
Microtran 

Potter Brumfield Luxo Semitronics Sola 
Waber ElectriC Leecralt Stancor 

Mag-Lite Thordarson 
CONNECTORS Stanley SWITCHES Triad 

AMP Arrow Hart U.T.C. 
Amphenol AMP 
Cablewave OUTLET STRIPS C&K TUBES 
E.F. Johnson Waber Cherry Electric Eimac 
Kulka G.C. G.E. 
Manhattan McGill National 
Paladin POT'S & CONTROLS Omron Raytheon 
Panduit Bourns Oslo R.CA 
Pomona Clarostat Otto Varian (Klystrons) 
Superior Ohmite Switchcralt TUBING 
Switchcralt Unimax Alpha 

Electrovert 
COUNTERS POWER SUPPLIES TERMINAL BLOCKS Heli-Tube 

Hecon & TRANSFORMERS AMP Panduit 
Kessler-Ellis Oormeyer Buchanan WIRE & CABLE 
Redington Microtran Curtis Alpha 
Stemco Sola Electrovert Belden 

Stancor Magnum Cablewave 
FIBER OPTICS Superior RDI Carol 

AMP Triad Siemen Iboco 
Amphenol Tripp-lite USD Madison 
Belden Cable UTC Vernitron-Beau Manhattan 
Madison Waber Weidmuller Quabbin 

CD. DORM EYER M~ormers 
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HIGH VOLTAGE TRANSFORMERS 
Designed To Your Needs 

FEATURES 
OUTPUT VOLTAGE 

UP TO 60KV 

OUTPUT POWER 
UP TO 500VA 

INPUT 
115. 57 to 63 Hz 
115/230V. 47 to 63 Hz 
Switching - up to 100KHz 

FORMATS 
PC MOUNT 

low profile • Split section 
Horizontal • Vertical 
High voltage exit - lead 
wire or bobbin terminal 
Toroids on headers 

CHASSIS MOUNT 
low profile· Split section 
lead wire or any type of 
termination 

WINDING TECHNIQUES 
layer winding • Bobbin 
winding • Pi winding 
Concentric winding 
Non concentric winding 
Toroidal winding 

CUSTOM COILS INC. 
605-934-2460 

Dependable Personal Service 
8l Consistent Quality 

• Design Engineering Assistance 
• Fast Sample / Prototype Turnaround 
• Materials & Construction Applicable 

to CSA. TUV. VDE & UL Approvals 
• Highest Quality Standards 

Box 348 

• Specialists in Design & Manufacture 
of all types of Custom Transformers 
& Inductors 

• 15.000 sq, ft, of Manufacturing Space 
• In Business Since 1967 

1 09 South Iowa St. 
Phone 605-934-2460 

Fax 605-934-2440 
FSCM 34808 EIA 661 Alcester, South Dakota 57001 

5600 
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TELEPHONE COUPLING 
AUDIO TRANSFORMERS 

MODELTA 
Designed to meet FCC Part 68 

FEATURES 

- Designed and built to meet telephone company 
requirements for data and voice access on 
leased private telephone lines or through 
dial-up switched telephone networks. 

- Provide line isolation, impedance matching 
and line balance. 

SPECIFICATIONS 
ELECTRICAL 

, 

Power Level: -45 dBm to +7 dBm except TA-40'()1 (-45 dBm to + 10 dBm) 

longitudinal Balance: Per FCC 68.310 60 dB min. = 200-1000 Hz 

Frequency Range: Data/Voice = 300 to 3500 Hz 
Data = 800 to 3500 Hz 

MECHANICAL 
45 dB min. = 1000-4000 Hz Coating: Impregnated with polye~ter varnish. 

Tennlnal.: Precision spaced PC type plug-in terminals. Dielectric Strength: Per FCC 68.3041500 V peak 

APPLICATION TABLE· 
IMPEDANCE COUPLING UNBALANCED RETURN INSERTION FREQUENCY 

_________ APPLICATION DC CURRENT LOSS LOSSES RESPONSE IMPEDANCE DISTORTION STYLE SCHEMATIC MODEL 
MIN. @'1 KHz REF. at 1 KHz MATCHING NO. NO. PRI SEC (MA) (dB) (dB) (dB) (%) (%) 

600n 600n DATA/VOICE 0 26 1.0 ±0.5 ±10 0.5 C 5 TA-1D-08 

soon 600n DATA/VOICE 0 26 1.0 ±0.5 ±10 0.5 J 5 TA-1D-07 

600n soon DATAIVOICE 0-5 14 1.5. ±1.5 ±25 5.0 J 5 TA-30-06 

600n 600n DATAIVOICE 0 26 0.6 ±0.5 ±10 0.5 B 5 TA-1D-05 

600n 600n DATA/VOICE 0-5 15 1.4 ±1.5 ±25 5.0 B 5 TA-30-02 

soon 600n DATA 0-90 8 2.4 ±1.0 ±25 5.0 G 5 TA-30"()3 

600n 

soon 

600n 

600n 

600nCT 

soonCT 

600nSPLIT 

600nSPLIT 

600n 

600n 

600n 

600n 

600n 

600n 

soon 

6OOnl9OOn 

600n 

900n 

4Kn 

600n DATA/VOICE 

600n DATA/VOICE 

soon DATA/VOICE 

60QnCT DATA 

600n CT DATA/VOICE 

soon CT DATAIVOICE 

soon DATA/VOICE 

600n DATAIVOICE 

soon SPLIT DATA/VOICE 

soon SPLIT DATA/VOICE 

600nt600n DATAIVOICE 
HYBRID 

600nt600n DATA/VOICE 
HYBRID 

o-so 
0-90 

0-100 

0-90 

o 
0-5 

0-50 

o-so 
0-75 

0-100 

o 

0-5 

6OOnt600n DATAIVOICE 0 
HYBRID 

900n DATA/VOICE 0-5 

900n DATA/VOICE 0 

soon DATA/VOICE 0-100/0-120 

soont90on DATA/VOICE 0-100/0-120 

900n DATAIVOICE 0 

600n DATA/VOICE 0 

Model TA- 3 is the Iow-coat altemative to Modal TA-l. 

11 

14" 

8 

8 

26 

15 

8 

11 

13 

8 

26 

14 

26 

14 

26. 

8 

14 

26 

22 

1.2 ±1.5 ±25 5.0 M 13 TA-32-G2 

1.7" ±0.2·· ±20 0.5 N 13 TA-40"()1 

1.6 ±1.5 ±25 5.0 E 15 TA-334)2 

2.4 ±1.0 ±25 5.0. H 9 TA-30-04 

0.6 ±0.5 ±10 0.5 A 4 TA-10-04 

1.4 ±1.5 ±25 5.0 A 4 TA·30-01 

1.4 ±1.5 ±25 5.0 K 11 TA-31"()1 

1.2 ±1.5 ±25 5.0 L 14 TA-32"()3 

1.2 ±0.5 ±10 0.5 E 7 TA-13-01 

1.6 ±1.5 ±25 5.0 E 7 TA·33-01 

0.8 ±0.5 ±10 0.5 A TA·1D-01 

1.4 ±1.5 ±25 5.0 A 10 TA·30-05 

0.8 ±0.5 ±10 0.5 D TA-11"()1 

1.5 ±1.5 ±25 5.0 J 2 TA-30-07 -------------------------0.7 ±0.5 ±10 0.5 B 2 TA·1D-02 

1.4 ±1.5 ±25 5.0 L 12 TA-32"()1 

0.5 ±0.5 ±10 0.5 F 8 TA-14-01 

0.7 ±0.5 ±10 0.5 A 6 TA-1C1-06 

0.7 ±0.5 ±10 0.5 B 3 TA-1D-03 

'For HOLDING COIL information, refer to MODEL TEl TO in Section 1800. •• Reference for TA·4O.()1 is 1.8 KHz. 

CONTACT: DALE ELECTRONICS, INC. E. Hwy. 50, P.O. Box 180, Yankton, SO 57078-0180 • Phone (605) 665-9301 , 

A-2198 For manufacturers' sales offices, see yellow pages EEM 1991 
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TRANSFORMERS 

MOD&. 

Trigg. Type, Pulse 

MODELS PT10 & PT20 

SCR Isolation, TrIgger 

MODELPT50 

FEATURES 

• Low-cost trigger source isolation in half and full wave SCR Power Control Circuits, 
including motor speed, heater and lighting controls 

• Choice of printed circuit or bobbin-type 
• Transfers high amplitude or long duration pulses without saturation 

• Inductance: 200 .... H -5000 .... H 
• Temperature Range: -10OC to + 70·C 
• Turns Ratio: 1:1, 1:1:1, 2:1, 2:1:1 and 5:1 

• Designed for low-cost trigger source isolation in SCR Power Control Circuits 
• Small physical size and low profile provide packaging advantages 

5600 

• Interchangeable. Designed for circuit board mounting using same mounting dimensions 

Pow. 
Single Primary - Dual Secondary 
Dual Primary - Dual Secondary 

MODELS PLS & PLD 

Low Power 
Single Primary Input 115 Volts 

Dual Secondary I tAl I 
MODELS PL-11 , PL-12, PL-13, 

PL-14 
Single Secondary 
MODELS PL-32, PL.-33, PL-34 

Low Power 
Dual Primary - Dual Secondary 
1151230 Volts r;;;l 

MODELS PL-22, PL-23, PL-24, ~ 
PL-42, PL-43, PL-44 

as 11Z and PT20 models. 
• Transfers high amplitude or long duration pulses without saturation 
.• Applications include motor speed, lighting and heater controls. 

• Inductance: 200 .... H -5000 .... H 
• Temperature Range: -55OC to +105OC 
• Turns Ratio: 1:1, 2:1 and 5:1 

• P.C. pin mounting. Easily modified for special requirements. 
• Designed to meet UL and CSA requirements 
• Dual Secondary for series connection or parallel.connection 
• Split-section winding for increased dielectric strength plus reduced 

interwinding capacitance . 

• PLD: Dual Primary for operation at 115V or 23OV, 50160 Hz 

• Provides isolation from power line 
• Laminated construction for low-cost industrial applications 

• P.C. pin mounting. Available with mounting frames and bobbin stand.off. 
Easily modified for special requirements. 

• Recognized under the Component Program of Underwriters Laboratories, Inc. 
(U.L. File E71961). For general purpose transformers (U.L. Standard 506). 

• Provides isolation from power line 
• Laminated construction for low-cost industrial applications 

• P.C. pin mounting. Available with mounting frames and bobbin stand.off. 
Easily modified for special requirements. 

• Dual Primary for operation at 115V or 23OV, 50160 Hz 
• Dual Secondary for series connection or parallel connection 

• Provides isolation from power line 
• Laminated construction for IoW-cost industrial applications 

CONTACT: DALE ELECTRONICS, INC. E. Hwy. 50, P.O. Box 180, Yankton, SD 57078-0180 • Phone (605) 665-9301 

EEM 1991 For manufacturers' sales offices, see yellow pages 



5600 TRANSFORMERS 

W DEL ELECTRONICS CORPORATION 

High Voltage Line Isolation 
Transformers In 
Oillosulating Tanks 
FEATURES: 
• Complete varnish impregnation under vacuum 
• Epoxy anchoring 
• Immersed in high grade insulating oil· 
• Electrostatic shield between primary and secondary 

windings 

Transformer, High Voltage
Filament Isolation Open Type 
Construction-Epoxy Coated 

High Voltage Filament Isolation Transformers 

Isolation 
Secondary Secondary kVdc SiZe 

Type Volts Amps (Working) (AXBXC) 

AD 3227 5 1 10 2%X2%X3'A1 
AD 3231 5 3 10 3X2%X3'12 

• "AN" type connector provided for input connections 
• Good regulation 

Model 
3-TR-150-11 

AD 3234 5 
AD 3226 6.3 
AD 3230 6.3 

5 10 3V. X 2% X 3'4 
1 10 2% X 2% X 3'4 
3 10 3X2%X3'h 

·Note: Shipped without oil to minimize transportation charges, 
except when otherwise specified in order. 

SPECIFICATIONS: 
• Each model available with porcelain output insulator 
• Models also available with two shielded polyethylene 

output cables in place of porcelain insulator 
• Standard types available for 120V and 240V input lines 

in 1 :1, 1 :2, and 2:1 voltage ratios with other input and 
output voltages available upon request 

• 'Recommended for industrial, research, and 
developmental applications 

Standard 60Hz Types 

Model Max. kVdc Tank Size (in.) 
No: kVA Insulation (WXDXH)"' 

l-TR-30-XX 1 30 lOX 12X 11 
1.5-TR-30-XX 1.5 30 13 X 13% X 16'12 

1-TR-50-XX 1 50 13X 13%X 16% 
3-TR-5O-XX 3 50 13 X 13'4 X 16% 

1-TR-60-XX 1 60 90/. X 12% X 13% 
2-TR-60-XX 2 60 16'12 X 16'12 X 21% 
3-TR-60-XX 3 60 16'12 x 16"" X 21% 
5-TR-60-XX 5 60 16"" X 16"" X 21% 

3-TR-75-XX 3 75 16'h X 16'h X 22 

1-TR-l00-XX 1 100 200/ .. X 17Y2 X 17'0/,6 
3-TR-l00-XX 3 100 200/. X 17'12 X 17'0/,. 

3-TR-I50-XX 3 150 15"" X 180/. X 24 
5-TR-I50-XX 5 150 15'12 X 180/4 X 24 

0.5-TR-250-XX 0.5 250 25 X 33 X 370/,. 
2-TR-250-XX 2 250 25 X 33 X 370/1. 
3-TR-250-XX 3 250 290/4 X 290/. X 36% 
5-TR-250-XX 5 250 25 X 33 X 37% 

4-TR-300-XX 4 300 39"" X 47'12 X 5O'h 

Insulator 
Height (in.)'" 

6 
6 

8'12 
8'12 

11 
11 
11 
11 

11 

14 
14 

19'12 
19"" 

280/4 
280/. 
280/. 
280/. 

35 
Models With Shielded CIbIe. Instead Of Po.osIlln Inlulator: 

0.5-CTR-250-XX 0,5 250 25 X 33 X 370/,. 
2-CTR-250-XX 2 250 25 X 33 X 370/" 
3-CTR-250-XX 3 250 290/. X 290/. X 36% 
4-CTR-300-XX 4 300 25 X 33 X 37'1. 
5-CTR-250-XX 5 250 39'12 X 47'12 X 50'12 

'Note: Add 1he following suffix in place of XX: 

For Suffix For Suffix 
1201120 11 240/120 21 
120/240 12 240/240 22 

UNote: Dimensions are nominal and outline drawings are available upon request. 
"'Note: If shielded polyethylene output cables are desired in place of porcelain 
insulator, designate part number wi1h a "c" prefix. e.g .. l-CTR-30-XX. 

DEh 
f~l ! n~ 

I-e-l 

AD 3233 6.3 5 10 3% X 2'4 X 3% 

AD 3238 5 1 20 4'12 X 3 X 4 
AD 3239 5 3 20 4% X 3'12 X 4% 
AD 3240 5 5 20 4% X 3'12 X 5'A1 
AD 3241 6.3 1 20 4'h X 3 X 4 
AD 3242 6.3 3 20 4% X 3'h X 4% 
AD 3243 6.3 5 20 4'4 X 3'12 X 5'A1 

AD 3247 5 1 30 4%X3'hX5 
AD 3248 5 3 30 531. X 30/. X 5% 
AD 3249 5 5 30 6% X 30/4 X 6'/2 
AD 3250 6.3 1 30 4'4 X 3'12 X 5 
AD 3251 6.3 3 30 s:v. X 3:V4 X Sif4 
AD 3252 6.3 5 30 6% X 3¥4 X 6V:! 

All p"manes: 115 volts, 60Hz. 

Transformer, High Voltage-Line Isolation 
Open lYpe Construction-Epoxy Coated 
FEATURES: 
• Designed for continuous operation at rated voltage and 

power 
• Epoxy coated, air insulated up to 30kV dc, oil insulated 

over30kVdc 
• Well suited to applications requiring reliable isolated line 

voltage at power ratings up to 1 kVA 
• Other higher voltage and power units available upon 

request 

SPECIFICATIONS: 
Primaries: 115V or 230V, 60Hz 
Secondaries: 115V 

Rating Size 
Type kVA (AXBXC) 

AD 1640 0.200 6'4X4X5'4 
AD 1641 0.500 7% X 574 X 70/. 
AD 1642 0.750 91h X 60/,6 X SY.. 
AD 1643 1.000 8'12 X 8 X 90/. 

AD 1644 0.200 8'12X4X5% 
AD 1645 0.500 10V.X50/0X 7'12 
AD 1646 0.750 90/. X 60/. X 8 
AD 1647 1.000 l1V.X50/0X8% 

AD 3060 0.250 8'12 X 7'1, X 6'h 
AD 3061 0.500 9%X7X90/. 
AD 3062 0.750 10'12 X 7'12 X 9'h 
AD 3063 1.000 11 X9X9'12 

AD 3064 0.250 10X7X6'12 
AD 3065 0.500 11v.. X 7114 X83f4 
AD 3066 0.750 12'12 X 7'12 X 9'12 
AD 3067 1.000 120/4X9X9'12 

Transformer High Voltage - Custom 

Mounting 
Dimensions 

(DXE) 

4'12X3 
50/0 X 4V. 
7114 X 4' :V,6 
6X5 

6'4 X 3 'AI 
SX41f4 
71f2X41:V,6 
Ilo/.X4% 

7'!,. X 3'10 
7' ¥16 X 3'12 
8'12 X 3% 
83,'4X3¥4 

8'0/,.X3% 
91feX3% 
10V.X3% 
101A6 X 33f4 

• Hi~h Frequency Inverter to 100 kHz 
• Pu sa, Charging Chokes - Modulator Applications 
, Power - 60 and 400 Hz - tel - 3~ 

Insulation 
kVdcWorl<ing 

10 
10 
10 
10 

;,0 
20 
20 
20 

30 
30 
30 
30 

40 
40 
40 
40 

5600 

For manufacturers' sales offices, see yellow pages EEM 1991 



5600 TRANSFORMERS 

PANCAKE™ PC POWER TRANSFORMERS 
53 models, 5 sizes, 24 voltages, dual primaries 

CROSS REFERENCE CHART (OTHER MANUFACTURERS MODELS) 

SIZE DYNAGE SIGNAL PREM Ewe 

A PCA10-0.25O LP10-25O SPW-D50 LP 1D-250B23 
B PCB10-D.600 LP10-600 SPW-100 LP 10-600B1 
C PCC10-1.2oo LP1D-12OO SPW-3OO LP 10-1200B2 
0 PCD10-2.4oo LP1D-2400 -- ---
E PCE10-4.600 LP10-4800 -- -
A PCA12-D.200 LP12-2oo SPW-D51 LP 12-2OOB24 
B PCB12-D.450 LP12-45O SPW-l01 LP 12-45063 
C PCC12-0.9OO LP12-9OO SPW-301 LP 12-9OOB4 
0 PCD12-1.9OO LP12-1900 --- ---
E PCE12-3.800 LP12-3800 --- ---

551 Third Avenue P.o. Box 95 
Canistota, SO 57012 
Telephone: (605) 296-3462 
Fax: (605) 296-3231 
Telex: 753243 (OAKLEAFINC) 

• Low prices • High quality 

5600 

A PCA16-0.15O LPl6-15O 
B PCBl6-0.350 LPl6-35O 
C PCCl6-D.7oo LP16-7oo 

SPW-D52 LP 16-150B25 
SPW-102 LP 16-350B5 
SPW-302 LP 16-700B6 

Need a special? We have capability to deSign and 
produce to your requirements. 

0 PCD16-1.500 LP16-15oo --- -- CROSS REFERENCE CHARTS (Conl'd) 

E PCE16-3.000 LP16-3000 --- ---
A PCA2O-D.125 LP20-125 SPW-053 LP 2o-125B26 
B PCB20-0.3OO LP20-3OO SPW-l03 LP 2o-3OOB7 
C PCC2O-0.600 LP20-600 SPW-303 LP 2O-600B8 
0 PCD2O-1.2oo LP20-12oo -- --
E PCE20-2.400 LP20-2400 --- -
A PCA24-D.100 LP24-1 00 SPW-D54 LP 24-100B27 
B PCB24-0.25O LP24-250 SPW-104 LP 24-25OB9 
C PCC24-D.500 LP24-500 SPW-304 LP 24-500Bl0 
0 PCD24-1.000 LP24-1000 -- ----
E PCE24-2.000 LP24-2000 -- --
A PCA3O-D.85 LP3D-85 SPW-061 
B PCB3O-D.200 LP3O-2OO SPW-ll1 ---
C PCC3O-0.400 LP3O-400 SPW-311 --
0 PCD3O-D.800 LP30-800 - -
E PCE30-1.600 LP30-1600 - -
A PCA34-0.075 LP34-75 SPW-D55 LP 34-75B28 
B PCB34-D.170 LP34-170 SPW-105 LP34-170B11 
C PCC34-D.340 LP34-340 SPW-305 LP 34-340B12 
0 PCD34-D.7oo LP34-7oo -- -
E PCE34-1.400 LP34-1400 -- -

SWITCHMODE POWER SUPPLY 
MAGNETICS 

Transformers - driver, interstage, and output 

SIZE 

A 
B 
C 
0 
E 

A 
B 
C 
0 
E 

A 
B 
C 

A 
B 
C 

A 
B 
C 

We halie standard designs for your custom require
ments. Selected ferrite "En cores with associated 
nylon bobbins are predesigned to minimize the 
custom design effort to meet your needs. 

• Low prices 

Inductors - toroidal and lamination types 

• Designs available up to 300 amps 
• Minimum possible size 
• Selection of sizes 
• Available with open winding or encapsulated or 

partial encapsulated 

Transformers - current sense (toroidal) 
• Fourteen (14) standard deSigns 

• High quality 
• Custom 

designs 

• Low prices 
• High quality 
• Custom designs 

• High quality 

DYNAGE 

PCA4O-D.06O 
PCB4O-D.15O 
PCC4O-D.3OO 
PCD4O-D.600 
PCE4O-1.2oo 

PCA56-D.045 
PCB56-D.100 
PCC56-D.2oo 
PCD56-D.425 
PCE56-D.850 

PCA88-0.028 
PCB88-D.065 
PCcaa-D.13O 

PCA 120-0.020 
PCB 120-0.050 
PCCl20-0.1oo 

PCA23O-D.010 
PCB23O-D.025 
PCC23O-D.05O 

• Low prices (cost effective designs) • Custom designs 
• Open, sealed, or totally encapsulated 

• UL, CSA, VOE and IEC Capabilities 
• Designs to Military Specifications 

SIGNAL PREM 

LP4O-60 SPW-056 
LP4D-150 SPW-l06 
LP40-3OO SPW-306 
LP40-600 --
LP40-1200 --
LP56-45 SPW-D57 
LP56-1oo SPW-l07 
LP56-2OO SPW-307 
LP56-425 --
LP56-85O -
LP88-28 SPW-osa 
LP88-65 LPW-l08 
LP88-13O SPW-308 

LP12O-2O SPW-D59 
LP12D-5O SPW-109 
LP12D-loo SPW-309 

LP230-1 0 SPW-D60 
LP230-15 SPW-l10 
LP230-50 SPW-31 0 

• 

• ' I>Y::N" ~c:;;.E Magnetics 
551 Third Avenue, P.O. Box 95 Canistota, SO 57012 
Tel: (605) 296-3462 Fax: (605) 296-3231 

DIVISION OF OAKLEAF, INC. Telex: 753243 (OAKLEAFINC) 

EEM1991 For manufacturers' sales offices, see yellow pages 

EWC 

LP 4O-6OB29 
LP 4O-15OB13 
LP 4D-3OOB 14 

---
---

LP 56-45B3O 
LP 56-1ooB15 
LP 56-2OOB16 

---
--

LP 88-28631 
LP 88-65B17 
LP 88-13OB18 

LP 120-20632 
LP 12O-50B19 
LP 120-1ooB2O 

LP 230-10633 
LP 23O-25B21 
LP 23D-50B22 

A·2201 
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551 Third Avenue P.O. Box 95 
Canistota, SD 57012 
Telephone: (605) 296-3462 
Fax: (605) 296-3231 

I»~~ ~c:;;.:E: Magnetics 
Telex: 753243 (OAKLEAFINC) 

TELEPHONE INTERCONNECT TRANSFORMERS 
Line coupling transformers - Hybrid transformers - Holding coils 

• Designed to meet FCC Part 68 .• 1-500 volt dielectric strength 
• For interconnecting data/voice devices to telephone lines 

REFERENCE CHART (with ero .. reference 10 other mire.) 

MICRO- PcBd 
Impedance, DYNAGE STANCOR ·TRAN .OALE Helgh~ -, Stze Pri:Sec Model Model Model Model Inchea In2 

Voice/Data Coupling 

26 600:600 TC26-Al02 TIPC-2 T-ll04 TAl 0-07 0.49 0.S2 
26 600:900 TC26-Al04 TIPC-4 --- ---. 0.49 0.S2 
26 4000:600 TC26-AlOS TTPC-S --- --- 0.49 0.S2 
26 6OOCT:600CT TC26-Dl03 TIPG-3 ---- --- 0.49 0.S2 
39 600:600 TC39-Al07 TIPC-7 ----- TAl 0-05 0.74 0.53 
39 600:900 TC39-All0 TIPC-l0 ----- TAl 0-02 0.74 0.S3 
39 900:900 TC39-A120 .--- --.-- TAl 0-06 0.74 0.S3 
39 4000:600 TC3s.:Alll TTPC-ll ----- TAl 0-03 0.74 0.S3 
39 6OO:600CT TC39-Bl34 ---- --- ----- 0.74 0.S3 
39 6OOCT:600CT TC39-0101 TTPC-l --- TA1Q-04 0.74 0.S3 
39 6OOCT:600CT TC39-0108 TTPC-8 -- ---- 0.74 0.S3 
40 600:600 TC40-A121 ----- T2104 ----- 0.75 0.53 
40 600:900 TC40-A122 ---- T2108 --- 0.75 0.53 
40 900:900 TC4Q-A123 ---- T2110 ---- 0.75 0.53 
40 4000:600 TC40-A124 --- T2316 ----- 0.75 0.53 
40 600:600CT TC40U-Bl06 TIPC-6 -- ----- 0.75 0.53 
40 6OOCT:600CT TC40-0125 ---- T2106 ----- 0.75 0.53 
45 600:600SP TC45U-El13 TTPC-13 --- ----- 0.59 0.76 

126 600CT:600CT TC126U-Jl19 TIPC-19 --_. ---- 0.60 2.10 
132 600SP:600SP TC132U-L 118 TTPC-18 T9117 ---- 0.83 2.10 
132 6OOSP:600SP TCl32U-Jl26 ---- T9116 ---- 0.83 2.10 
154 600:600 TCl54U-Al15 TIPC-15 --- - 0.69 2.23 
154 900:600 TCl54U-A116 TIPC-16 ---- -- 0.69 2.23 
154 6OO:60OSP TCl54U-E127 -- T5114 TA13-01 0.69 2.23 
154 6OO:600SP TCl54U-El14 TIPC-14 --- -- 0.69 2.23 
Data Modem Coupling - For 300/1200/2400 aps Modems lor Mlcrocomputere 

40 6OO:600CT T040U-B128 --- T2114 --
45 600:600 T045U-A129 ---- T2111 -----
45 6oo:600CT TD45U-Bl30 ---- T2112 --
50 600:600 T050U-A131 ---- T9311 ---
50 600:600SP T050U-E132 --- T9312 --
50 600:600SP T050U-El33 ---- T9317 --

CUSTOM 
MIL-T -27 TRANSFORMERS 

• For military applications 

• For hi-rei industrial 
applications 

• Competitive prices 

0.75 0.53 
0.59 0.76 
0.59 0.76 

0.50 1.00 
0.50 1.00 
0.50 1.00 

WI., 
oz. 

O.S 
0.5 
O.S 
0.5 
0.6 

0.6 
.06 
0.6 
0.6 
0.5 

0.6 
0.6 
0.6 
0.6 
0.6 

1.0 
0.6 
0.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

0.6 
0.5 
0.5 

0.7 
0.7 
0.7 

• Construction to MIL-T- 27D, grade 4 or 5, Class "5", 
life "X", (10,000 hrs.) 

• Encapsulated to meet MIL-STD-810C for vibration, 
shock, sand, dust, humidity, salt spray, fungus, 
sunshine, rain, explosion, and high altitude. 

Call us for your special requirementsl 

551 Third Avenue, P.O. Box 95 Canistota, SO 57012 
Tel: (605) 296-3462 Fax: (605) 296-3231 
Telex: 753243 (OAKLEAFINC) 

These products will meet telephone interconnect coupling, 
matching, and bridging requirements for use in voice, 
instrument, and modem applications. 

• Contact us for your special requirements. 
REFERENCE CHART (with cross reterence to other mire,) 

MICRO-
Impedance, DYNAGE STANCOR TItAN DALE HeIgh\ 

Size Prt:Sec Model Model Model Model Inches 

Hybrid - Two required lor conventional hybrid operetton 

39 600:600/600 THY39-El48 --- --- TAlO-01 0.74 
40 600:600/600 THY4O-El36 --- T2220 -- 0.75 
50 600:600/600 THYSOU-El35 -- T9320 - 0.50 
83 600:600/600 THY83-E142 -- - TAll-Ol 0.85 
86 600:600/600 THY86-El09 TIPC-9 - - 0.86 

86 600:600/600 THY86-E137 --. T3220 -- 0.86 
133 600:600/600 THYl33U-L138 -- T9220 - 0.83 
206 600:600/600 THY206U-Pl39 - T4220 -- ,1.21 
275 600:600/600 THY275U-L 140 - T5220 - 1.19 

Holding Coil. 

32 THC32-Gl'1 -- T7410 -- 0.41 
39 THC39-G146 -- - lA40-01 0.44 
78 THC78-G143 -- T6410 -- 0.83 

95 THC95-G145 -- -- lA50-01 0.69 
154 THCl54-Hl17 TIPC-17 T5415 -- 0.69 
185 THC185-G144 -- - TA12-01 '1.19 
213 THC213-G147 - T4415 -- 1.25 
236 THC236-Gl12 TTPG-12 -- -- 1.32 

FL YBACK TRANSFORMERS 
(HIGH VOLTAGE) 

• Up to 30KV output 

• Epoxy (or silicon) 
encapsulated 

• Up to 32 KHz, typical 

• Various footprint 
styles available 

• Made to customer specifications 

PcBd -, 
tn2 

0.53 
0.53 
1.00 
0.97 
1.00 

1.00 
2.11 
1.70 
2.31 

0.79 
0.89 
1.23 

1.37 
2.23 
1.55 
1.70 
1.79 

WI., 
oz. 

0.6 
0.6 
0.7 
1.2 
1.0 

1.0 
2.2 
3.5 
5.5 

0.8 
0.8 
2.0 

2.0 
2.5 
3.5 
3.5 
1.5 

Please send us your specifications for high voltage 
transformers (flyback). Our engineers will work with 
you to deSign transformers for your special needs. 

PI 'i:OYN"~<;rE Magnetics 

DIVISION OF OAKLEAF, INC. 

"-2202 For manufacturers' sales offices, see yellow pages EEM 1991 
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551 third Avenue P.O. 8ox05 
Canistota, SD 57012 
Telephone: (605) 206-3462 
FAX: (605) 206-3231 
Telex: 753243 (OAKLEAFINC) 

HIGH VOLTAGE TRANSFORMERS 

IGNITION TRANSFORMERS 
Various types of custom ignition transformers 
are offered ranging from the continuous 
sparking type to the high energy arc exciters 
that deliver up to a 12 joule arc at a rate of 4 
times per second. 

Custom ignition transformers/modulators for 
military applications, such as large tent heaters, 
are also offered. 

Contact us to design custom type ignition 
transformers to meet your requirements. 

OZONE GENERATOR 
TRANSFORMERS 
Custom ozone generator transformers can be 
designed to meet your specific ozone generator 
application. Units of different frequency and 
voltage combinations are offered as required 
by the plate designs. 

For your specific requirement, please contact 
us for engineering discussions and price 
quotations. 

AIR CLEANER & ION GENERATOR 
TRANSFORMERS 
Various types of air cleaner transformers for 
electrostatic cleaning and transformers for ion 
generation are offered. 

Contact us to deSign custom units to meet 
your specific requirements. 

OTHER HV TRANSFORMERS 
Contact us for any high voltage transformer 
application. 

Ignition modulator for military tent heater. 

Custom air cleaner and ion generator transformers 

• Low Prices • High Quality • Custom Designs 
Call or FAX us for your special requirements! 

I I I" I:.)"Y:N"~G-E Magnetics 

DIVISION OF OAKLEAF, INC. 

551 Third Avenue P.O. Box 95· Canistota, SO 57012 
Telephone: (605) 296-3462 • FAX: (605) 296-3231 
Telex: 753243 (OAKLEAFINC) 

EEM 1991 For manufacturers' sales offices, see yellow pages A·220: 
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I~ 
551 third Av .. ue P.O. Box 95 
Canl.tola, SD 57012 
Telephone: (605) 298-3462 
Fax: (605)29&-3231 
T.lex: 753243 (OAKLEAFlNC) 

WALL PLUG-IN, DESK TOP, AND WALL MOUNT UNITS 
AC/AC, AC/DC, and AC/DC Regulated 

AC/AC ADAPTERS 
Up to 14 case sizes m'8 offered with a variety of output 
cord and connector configurations to meet your specific 
requirement Units can be custom designed to meet your 
input and output ratings. Plug types for many different 
countries are available. SewraJ standard models with UL, 
CSA and other approvals are offered. 

Centertapped or multi-secondary wrsions with three or 
four conductor output cords are availalbe. Screw terminal 
outputs are also offered on some case sizes. 

AC/DC ADAPTERS 
These adapters are unregulated, filtered, DC output units 
offered in up to 14 case sizes with a wide variety of output 
cord and connector configuation. Dual or biple DC out
puts with three or four conductor output cords are avail
able. Input plug types of many different counbies are of
fered. 

UL and CSA approved standard models are available. Units 
designed to meet VDE, TUV, and others are also offered. 

LINEAR REGULATED POWER 
SUPPLIES 
The larger case sizes are used for the linear regulated DC 
power supply units. Some of the larger cases are of the 
wall plug-in type mainly for North American receptacles. 
Most of the larger cases are of the desktop (or wall mount) 
style. 

Single or multiple regulated outputs are offered with 2, 3, 
4, or 5 conductor output cords available. Input cords for 
most countries are available in the desk top or wall mount 
units. 

Custom designs can be made to meet your specific re
quirements. 

SWITCHING POWER SUPPLIES 
the switching regulated power supplies are offered primar
ily in the larger case sizes. Some wrsions are available 
in wall plug-in type cases but most offerings are in desk 
top units. Units are designed to meet EM! requirements 
per FCC Docket 20780 Class B. Wide input voltage ranges 
of 90-130 and 180-260 VAC JV'e standard. 

Cl.!stom designs can be made to meet your specific re
qUirements. 

• Low prices 

• High quality. 

1111) 

.. I>YN".A..G-E Power 

DIVISION OF OAKLEAF, INC. 

Itt' 
,~\, 

Wall plug-in units for North American receptacles. 

Wall plug-in units for various International receptacles. 

Desktop and wall mount units with .input cords for North 
American receptacles or various International recep
tacles. 

• Custom designs to meet your exact 
requirements. 

• Standard designs available with UL and CSA 
approvals. 

• UL, CSA, and VDE submittals upon request. 

• Quick delivery on preproduction units 
(made in USA) 

• Plugs for Continental Europe, UK, Australia, 
North AmeriCa, and others. 

5511hird Avenue P.O. Box 95 • canistota, SO 57012 
Telephone: (60S) 296-3462 • Fax: (605) 296-3231 
Telex: 753243 (OAKLEAFINC) 

For manufacturers' sales offices,' see yellow pages EEM 1991 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 
62 CROSS REFERENCE 
CARDS 

• - All NEW with this 
edition of EEM 

GET 
...--......----~--.. -'-.---" ---~ ORGANIZED! 
Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is 'Yes," you probably already 
have the EEM File System. But. if you said "No," 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with the System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems In 
everyday use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age. The package contains everything you need 
to set up your very own filing system. Best of all, 
it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will be mailed to you 
under separate cover. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 
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EICHHOFF Eichhoff offers you advanced technology 
and custom capability in Miniature and 
Safety Transformers . 

EI48 Safety Transformers 
Epoxy encapsulated transformers offer: 
• HIGHER VA Rating in a small package 

• VDE & US Safety Approvals 
• Custom designs available 

Type E148-21 

Stack: 16.8 mm Ta70 

Protection -E3- U-prim U-sec. max. output 

for prim. a-E3- 220V 6 ... 42V 6.0VA 
for prim. and sec. ~ 220V 6 ... 42V 8.0VA 

with prim. 220V 6 ... 42V 9.0VA 

Approved types: 220 or 240VI10V-6VA, 14V-8VA 

~ 220,240 or 380VlllV-S.SVA 1M 120V-60Hzll0V-6VA,14V-8VA 
or lIV-S.SVA 

EI 54 Safety Transformers 

Type E154-21 

Stack: 16.8 mm Ta70 

Protection U-prim U·sec. max. output 

for prim. -E3- 220V 8.S ... 42V 1 OVA 

for prim. and sec. -E3- 220V 8.S ... 42V ISVA 

with prim. a-E3- 220V 8.S ... 42V ISVA 
with prim. 220V 8.S .. .42V ISVA 

Approved types: ~ 380VNI4.SV-18VA with prim. /I 

'Il220V/14.SV-18VA with prim. 
120V-SO-60 HzlI4.SV-1SVA 

Eichhoff Electronics, Inc. 
205 Hallene Road, Warwick RI 02886 
Tel (401) 738-1440 
Fax (401) 738-7154 

Pin configuration, e.g. 1.6, 8 and11 

View from PCB I 

prm. 
~.H-

N 

~ 

sek. 

Grid5mm 

with solder wire 0.8 mm 0 

--
r--.- -

--
H1...H2 -5 

Pin configuration, e.g. 1,7,9 and 13 

View from PCB 

prim 

,..: 

se. 

61 
Grid5mm 

with solder wire 0.8 mm 0 

-
: 

r---- -I-

388 -4 

Toll Free 800-678-1040 

Technical Data Subject to change without notice 
Printed in U.S.A. 

A·2206 For manufacturers' sales offices, see yellow pages EEM 1991 
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EICHHOFF Eichhoff offers you advanced technology 
and custom capability in Miniature and 
Safety Transformers 

EI 30 Safety Transformers Pin configuration, e.g. 1,5,7 and 9 

EI 38 Safety Transformers 

Height of stack 
H 1, E138-02 8.2mm 
H 2, E138-12 13.5mm 
H 3, E138-22 15.6mm 

BVE138-22 has a safety coil former. 
Airgaps and creepage paths amount to at least 6mm. 

Overall height 
21.8mm 
28.1mm 
32.1mm 

Elchhoff Electronics, Inc. 
205 Hallene Road, Warwick RI 02886 
Tel (401) 738-1440 
Fax (401)738-7154 

I I I I 

-r- View from PCB I 

prom. 

I":l bF\ tT'I 
0 ,...; -N .II-'f" N 

sek. 

323 

-I- GridSmm 
I 

with solder wire 0.8 mm 0 

Pin configuration, e.g. 1, 5, 7 and 9 

-- View from PCB I 

prim. 

-I- . ~~ ~I-- ;;!; 

sek. 

41, 

_ Grid5mm 

with solder wire 0.8 mm 0 

H1...H3 -4 

Toll Free 800·678·1040 

Technical Data Subject to change without notice 
Printed in U.S.A. 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2207 
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TRANSFORMERS· 

FULL LINE OF QUALITY MAGNETIC COMPONENTS. TAILORED TO YOUR EXACT NEEDS 

FEATURES 
TRANSFORMERS 
Power-.5VA to 50KVA 

115V, 57 to 63 Hz 
115/230V, 47 to 63 Hz 
International power input, 
47 to 63 Hz 
400Hz 
Single or multi outputs 
For power supply, control, 
filament & rectifier circuits 
(+5, ±12, ±15 or any 
combination) 
• Non concentric winding 
technique • Minimum inter., 
winding capacitance. Ex
cellent isolation • Very low 
leakage • Minimum electrical 
noise • High efficiency. UL 
recognized components for 
Class B (130°C) 

Hi Freq-Up to 40 KHz 
Ferrite cores 
Switching power supply 

AC-DC converter 
DC-DC converter 
Inverter 

Current-Up to 500 Amp 
Sense 
Instrumentation 
Measuring devices 
ACand DC 

INDUCTORS 
Power-SO, 60, 400 Hz 

1 p.H to 50H of inductance 
1p. Amp to 60 Amp of current 

Hi Freq ..... Upto 100 KHz 
1 p.H to SOH of inductance ' 
Switching power supply 
Ferrite cores 
Converter 
Inverter 

FORMATS 
PC MOUNT 

. (Hi Pot 4K VRMS) 
• Low profile. Split pack 
• Horizontal. Vertical 

• POWER 
• ISOLATION 
• CONTROL 
• AUTO 
• STEPUP 
• STEP DOWN 
• CURRENT 
• C.V.T. 
• CHOKES 
• HI FREQ 
• INDUCTORS 

CHASSIS MOUNT 
(Hi Pot 4K VRMS) 

• Low profile • Split pack 
• Quick connect, solder 
tab, lead wire, or any type 
of termination 
Open frame/Closed frame 

SERVICES 
• Design to your specifica
tions • Design to UL 
standards. First article 
engineering sample within 
one week • No engineering 
set up charge • O.E.M. 
services • 100% Q.C.
guaranteed reliability • Our 
CAD system eliminates the 
need for a catalog 

~ - THE LAST WORD IN TRANSFORMERS 

.~ 4J« . • 528 ELM STREET· KEARNY, NEW JERSEY 07032' (201) 997-0950' FAX (201) 997-9208 

A·2208 For manufacturers' sales offices, see yellow pages EEM 1991 
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TRANSFORMERS 

WALL PLUG-IN/DESK TOP POWER SOURCES. TAILORED TO YOUR EXACT NEEDS 

• FULL ISOLATION 

• AC/AC 

• AC/OC (unreg) 

• AC/OC (reg) 

• BATTERY CHARGERS 

FEATURES 
Power-.1 VA to 40VA (WALL PLUG-IN) 

.1 VA to 1 KVA (DESK TOP) 

Input-100VAC to 240VAC 

Freq.-47Hz to 400Hz 

Output-.1 V to 200V (WALL PLUG-IN) 
.1 V to 1 KV (DESK TOP) 

Current- .01 A to 5A (WALL PLUG-IN) 
.01 A to 400A (DESK TOP) 

Termination-CONNECTORS, SCREW TERM. 
ETC. 

• LINEAR SUPPLIES 

SERVICES 
• DESIGNED TO YOUR SPECIFICATIONS 

• DESIGNED TO ULlCSAIVDE/IEC 

• FIRST ARTICLE ENGINEERING SAMPLE 
WITHIN ONE (1 )WEEK 

• NO MINIMUM ORDER QUANTITY 

• NO ENGINEERING CHARGE 

.100%QA 

~ - THE LAST WORD IN TRANSFORMERS 
E~. 1.e. ·528 ELM STREET· KEARNY, NEW JERSEY 07032· (201) 997-0950· FAX (201) 997-9208 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2209 
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ENEGREN ELECTRONICS, INC. 
Post Office Box 2536 

15605-C South Keeler Terrace 
Olathe, Kansas 66062 
Phone: 913-782-47~O 

FAX: 913-782-4752 

ENEGREN has stood for integrity in Magnetics since 1975. It is our goal to 
optimize each transformer for its specific application. Our 
Engineers have a broad background in the design and develop

ment of High Tech Electronics Equipment. Having worked with military and commercial air borne 
gear, we endeavor to give our 
customers benefit of this 
experience. 

TRANSFORMERS: 
We manufacture a broad line of 
Transformers: power, RF, 
audio, pulse, etc. We supply 
open frame as well as canned 
Mil-T-27 Types 

FERRORESONANT: 
We can supply Ferroresonant 
transformers to your 
Specifications. 

1\ 

llllUJ 
n 

§§§§ 

\ -.....-

A·2210 

INDUCTORS: 
Our Plant has produced many 
types of Inductors ranging from 
RF to Power Devices. 

0 0 

0 -= 0 
~ 

OTHER PRODUCTS: 
ENEGREN ELECTRONICS, 
INC. supplies serveral high 
efficiency Power Conversion 
Systems. A typical unit is the 
dual PWM POWER SUPPLY 
pictured here, which delivers 
zero to 100 VDC at 10 amps 
and zero to 200 VDC at 25 
amps. It is designed for DC 
Motor tests, but has wide 
application in other areas. 

For manufacturers' sales offices, see yellow pages 

FILTERS: 
We supply filters ranging from 
audio frequencies to VHF. 

-

SPECIALISTS 
in the 

DESIGN 
and 

MANUFACTURE 
of 

MAGNETIC 
DEVICES 

EEM 1991 



TRANSFORMERS 

'V" ':"' 

MILITARY AEROSPACE 
INDUSTRIAL 

ESC will manufacture your transformer/coils in strict 
accordance with your engineering design docu
ments. Our 35 years of manufacturing experience will 
be incorporated into each product which will be an 
exact reflection of your design. Timely and economi
cal advantages as well as customer visibility is offered 
by our service to you. 

ESC maintains a Quality Control System that con
forms to MIL-I-45208 and MIL-Q-9858, as applicable. 
Equipment calibration is per MIL-STO-45662 and in
line testing is performed as well as 100% final testing 
of your products. All applicable testing is in accord
ance with MIL-T-27E. Soldering workmanship is certi
fied to per MIL-STO-2000. 

ESC is fully versed and experienced with the military 
and aerospace requirements as well as high volume 
commercial and industrial products. Our high volume 
capacity is achieved through manufacture in anyone of 
our five offshore plants. Contact us for further informa
tion regarding our ability to meet your requirements. 

WRITE OR CALL TOLL FREE 
1-800-631-0853 (EXCEPT N.J.) 

FOR ESC'S NEW DELAY LINE CATALOG! 

SEE OUR DELAY LINE ADS IN SECTION 2350 

W ESC ELECTRONICS CORP •• 534 BERGEN BOULEVARD. PALISADES PARK. TOLL FREE 1-800-631-0853 (EXCEPT N.J.) 
NEW JERSEY 07650. (201) 947-0400 • TWX: 710-991-9780. FAX: 201-947-0406 

, , 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2211 
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P.C. Power Transformers-Concentric or 
Split Bobbin & FORM-TRAN® Construction ____ , __ _ 
. STYLE B NO CHANNEL FRAME 

~H~ ru\Yaj ijrtaJ ~ n OD'~A : J L 5 D 3 SA • 3 
S D 4 5A D 

~.oj [\,~C TERMINAL 
• (PLUG-IN MOUNTING) 

RECOMMENDED P.C. HOLE DIA = .052 

STYLE E CHANNEL FRAME 

_H~ ru~dl [5\Ydl ICl2 0 x, ~AOD [], L 5 D 3 6A D 3 
6 D 4 SA 4 

.JI'. -tf ~C TERMINAL 
(PLUG-IN MOUNTING) 
RECOMMENDED P.C. HOLE DIA = .052 

STYLE A CHANNEL FRAME 

STYLE C CHANNEL FRAME 

STYLE P FORM-TRAN PACKAGING 

I 
i H 

i '-.1 
~ L. 
SIDE VIEW . 125 

,.,n'f'ATCC> PIN 1 4S0 NOTCH INDICATES PIN' 

PC-6 PINS 

j'O [5 
115V 

• • 

jo [' 115V 

• • 
DPC-8 PINS 

STYLE A, B, C, E, P SmEB STYLEA,C,E STYLE A 
6 PIN 8 PIN 

SIZE VA X A B L W H L W 
25 1.0 0.250 0.200 1.200 1 1.375 0.83 - -
37 1.2 0.312 0.200 1.000 1.375 1.125 1.188 1.500 1.125 
50 4.4 0.400' 0.250 1.100 1.625 1.250 1.375 1.720 1.250 
62 10 0.400 0.250 1.300 1.875 1.438 1.625 1.970 1.438 
24 24 0.400 0.250 2.100 1_625 2.250 1.375 .. .. 

e ~® • 385 HIGHWA, Y 33, ENGLISHTOWN, NJ 07726, ~""INC.! 908/446-3110 FAX 908/446-5362 

H G ML 
- - -

1.220 2.062 1.75 
1.400 2.375 2.00 
1.660 2.813 2.38 .. .. .. 

SERIES 
CONNECTED 

SERIES 
CONNECTED 

PARALLEL 
CONNECTED 

PARALLEL 
CONNECTED 

HOW TO ORDER 

J P -

Primary Ratin L-..-!::==::;'I 
No Letter 115V 50/500 Hz 6 pin 

C 230V 50/500 Hz 6 pin 
o 115/230V 50/500 Hz 8 pin 
E 277V 50/500 Hz 6 pin 
F 332V 50/500 Hz 6 pin 

Transformer Series------' 
PC-Single Section Bobbin 

PC Transformers 
EL-"2" Section" Split Bobbin 

PC Transformer (50/60 Hz 
only) 

Secondary Voltage Ratlng--=.:..----' I 
in volts RMS 

Secondary Current Ratingl-----' 
inmARMS 

Individual Spec ---------i-I 
Mechanical-Conflguration-------' 
A=Channel Frame Mounting-8tyle A 

-Screw Mount 
B=No Frame 
C=Channel Frame Mounting-Style C 

-PC Mount 
E=Channel Frame-No Mounting 
P=Pcitted-FORM-TRAW'" Construction 

"SLIDE ON" BRACKET 
FOR SIZE 24 ,PIN B24 

FOUR T 
.156 DIA. 2" 

¥,HOLES _!J 
"t.<-- 1 %" --H 

SmEP 

L W H B C D E 
1.11 1.45 0.92 1.200 N/A N/A N/A 
1.52 1.22 1.26 1.000 .840 1.270 .125 
1.77 1.30 1.44 1.100 1.000 1.463 .159 
2.02 1.50 1.70 1.300 1.125 1.625 .159 
1.70 2.32 1.42 2.100 2.000 1.463 .159 .. USE 824 BRACKET 

A·2212 For manufacturers' sales offices, see yellow pages EEM 1991 



5600 TRANSFORMERS 5600 

~ 
Recog n Ized Component 
Underwriters Labs, Inc. 

<I P.C. Power Transformers 
Concentric and Split Bobbin Construction 

SECONDARY RMS RATING PRIMARY 50/500 Hz 

Parallal 
Sarla. @ 2x Currant 

V.C.T. MA V MA Size 
Single 115V Slnlla 280V Dual 1151230V 

6 Pin Pin 8 Pin 
10@90 5@180 25 
10@ 120 5@240 37 
10@440 5@880 50 
10@ 1000 5@2000 62 
10@ 2400 5@4BOO 24 

PC-l 0-90B53 CPC-l0-90B53 OPC-l0-90B53 
PC-l0-120Bl CPC-lO-12081 OPC-l0-120Bl 
PC-l0-440B2 CPC-l0-440B2 OPC-l0-440B2 
PC-l 0-1 000B3 CPC-l 0-1 00083 OPC-l 0-1 000B3 
PC-l0-2400B4 CPC-l0-240084 OPC-l0-2400B4 

12.6@70 6.3@140 25 
12.6@ 100 6.3@200 37 
12.6@350 6.3@700 50 
12.6 @ 800 6.3@1600 62 
12.6@ 2000 6.3@4000 24 

PC-12-70B54 CPC-12-70B54 OPC-12-70B54 
PC-12-100B5 CPC-12-100B5 OPC-12-100B5 
PC-12-350B6 CPC-12-3S0B6 DPC-12-3S0B6 
PC-12-800B7 CPC-12-800B7 OPC-12-800B7 
PC-12-2000BS CPC-12-2000BS OPC-12-2000BS 

16@55 S$110 25 
16@75 S 150 37 
16@260 8@520 50 
16@640 S@1280 62 
16@1500 8@3000 24 

PC-16-5SBSS CPC-16-5SB55 OPC-16-S5855 
PC-16-75B9 CPC-16-75B9 OPC-16-75B9 
PC-16-260Bl0 CPC-16-260Bl0 OPC-16-260Bl0 
PC-16-64DBll CPC-16-64DB11 OPC-16-640Bll 
PC-16-1500B12 CPC-16-1S00B12 OPC-16-1S00B12 

20@45 10@90 25 
20@60 10@120 37 
20@ 220 10@440 50 
20@500 10@ 1000 62 
20@ 1200 10@2400 24 

PC-20-45B56 CPC-20-45B56 OPC-20-45B56' 
PC-20-60B13 CPC-20-60B13 OPC-20-60B13 
PC-20-220B14 CPC-20-220B14 OPC-20-220B14 
PC-20·500B15 CPC-20-500B15 OPC-20-S00B1S 
PC-20-1200B16 CPC-20-1200B16 OPC-20-1200B16 

24@35 12@70 25 
24@50 12@ 100 37 
24@180 12@360 50 
24@450 12@900 62 
24@1000 12@2000 24 

PC-24-35B57 CPC-24-3SB57 OPC-24-3SB57 
PC-24-50B17 CPC-24-50B17 OPC-24-S0B17 
PC-24-180B18 CPC-24-1S0B18 OPC-24-180B18 
PC-24-450B19 CPC-24-450B19 OPC-24-450B19 
PC-24-1OO0B20 CPC-24-1000B20 OPC-24-1000B20 

28@30 14@60 25 
2S@40 14@80 37 
28@160 14@320 50 
28@360 14@720 62 
28@800 14@ 1.6A 24 

PC-28-30B58 CPC-28-30BS8 OPC-28-30B58 
PC-2S-40B49 CPC-28-40B49 OPC-28-40B49 
PC-28-160BSO CPC-28-160B50 DPC-28-160B50 
PC-28-360BSl CPC-28-360B51 DPC-28-360BSl 
PC-28-800B52 CPC-28-800852 DPC-28-800B52 

34@25 17@50 25 
34@35 17@70 37 
34@125 17@250 50 
34@300 17@600 62 
34@700 17@1400 24 

PC-34-25859 CPC-34-25BS9 DPC-34-2SB59 
PC-34-35B21 CPC-34-35B21 DPC-34-3SB21 
PC-34-125B22 CPC-34-125B22 DPC-34-125B22 
PC-S4-S00B23 CPC-34-S00B23 DPC-S4-300B23 
PC-34-700B24 CPC-S4-700B24 DPC-34-700B24 

40@20 20@40 25 
40@30 20@60 37 
40@110 20@220 50 
40@250 20@500 62 
40@600 20@ 1200 24 

PC-40-20B60 CPC-40-2DB6D DPC-40-20B60 
PC-40-3DB25 CPC-40-30B25 DPC-40-30B25 
PC-40-110B26 CPC-40-110B26 OPC-40-110B26 
PC-40-250B27 CPC-40-250B27 OPC-40-250B27 
PC-40-600B28 CPC-40-600B28 OPC-40-6ooB28 

-
56@15 2B@30 25 
56@20 2,S@40 37 
56@BO 28@ 160 50 
56@ lS0 28@360 62 
56@420 2S@840 24 

PC-56-15B61 CPC-56-15B61 OPC-56-1SB61 
PC-56-20B29 CPC-56-20B29 OPC-56-20B29 
PC-56-80BSO CPC-56-80BSO OPC-56-80B30 
PC-56-180B31 CPC-S6-180B31 OPC-56-1BOB31 
PC-56-420B32 CPC-56-420B32 DPC-56-420B32 

SS@10 44@20 25 
88@15 44@30 37 
BB@50 44@ 100 50 
8S@120 44@240 62 
SS@270 44@540 24 

PC-88-1 OB62 CPC-88-10B62 OPC-88-10B62 
PC-88-15BS3 CPC-SS-15B33 OPC-88-15B33 
PC-SS-50B34 CPC-S8-S0B34 OPC-8S-50B34 
PC-88-120B35 CPC-88-12083S DPC-88-120B35 
PC-88-270B36 CPC-BB-270B36 OPC-88-270B36 

120@8 60@16 25 
120@ 10 60@20 37 
120@35 60@70 50 
120@S5 60@ 170 62 
120@ 200 60@400 24 

PC-12D-8B63 CPC-120-8B63 OPC-120-SB63 
PC-120-1 OB37 CPC-120-10B37 OPC-120-10B37 
PC-12D-3S838 CPC-120-35B38 OPC-120-35B38 
PC-120-8SBS9 CPC-120-85B39 OPC-120-85B39 
PC-120-200B40 CPC-120-200B40 OPC-120-200B40 

180@5 90@10 25 
lBO@6 90@12 37 
180@24 90@48 50 
180@55 90@ 110 62 
180@ 130 90@260 24 

PC-180-5864 CPC-180-5B64 DPC-180-5B64 
PC-180-6B41 CPC-180-6B41 DPC-180-6B41 
PC-180-24B42 CPC-180-24B42 DPC-180-24B42 
PC-18D-55B43 CPC-180-55B43 OPC-180-55B43 
PC-180-130B44 CPC-180-130B44 DPC-180-130B44 

230@4 115@8 25 
230@5 115@ 10 37 
230@20 115@40 SO 
230@40 11S@80 62 
230@100 115@200 24 

PC-230-4B65 CPC-230-4B65 DPC-230-4B65 
PC-230-5B45 CPC-23D-5B45 OPC-230-SB45 
PC-230-20B46 CPC-230-20B46 DPC-2S0-20B46 
PC-230-40B47 CPC-230-40B47 DPC-230-40B47 
PC-230-100B48 CPC-230-100B48 OPC-230-100B48 

RATINGS BASED ON 20% REGULATION. ·UL CSA APPROVAL AVAILABLE UPON REQUEST 

METHOD OF DETERMINING SECONDARY RMS CURRENT: 
Rectifier Type 

Full Wave Center Tap 
Full Wave Center Tap 
Full Wave Bridge 
Full Wave Bridge 

Filter Type 
Choke Input 
Capacitor Input 
Choke Input 
Capacitor Input 

RMS Secondary Current 
.7 x DC Amps 

1.2 x DC Amps 
1.0 x DC 'Amps 
1.ax DC Amps 

. 
slnlla277V 

Pin 
Not Available 
EPC-lO-120Bl 
EPC-l0-440B2 
EPC-l 0-1 000.B3 
EPC-l0-2400B4 

Not Available 
EPC-12-100B5 
EPC-12-350B6 
EPC-12-SooB7 
EPC-12-2000BS 

Not Available 
EPC-16-75B9 
EPC-16-260Bl D 
EPC-16-64DBll 
EPC-16-1S00B12 

Not Available 
EPC-20-60B13 
EPC-20-220B14 
EPC-20-50DB15 
EPC-20-1200B16 

Not Available 
EPC-24-50B17 
EPC-24-180B1S 
EPC-24-450B19 
EPC-24-1000B20 

Not Available 
EPC-28-40B49 
EPC-28-160B50 
EPC-28-360B51 
EPC-28-800B52 

Not Available 
EPC-34-35B21 
EPC-34-12SB22 
EPC-34-300B23 
EPC-34-7DDB24 

Not Available 
EPC-40-30B25 
EPC-40-110B26 
EPC-40-250827 
EPC-40-600B28 

Not Available 
EPC-56-20B29 
EPC-56-80B30 
EPC-56-180831 
EPC-56-420832 

Not Available 
EPC-88-1SB33 
EPC-88-S0B34 
EPC-88-120835 
EPC-BB-270B36 

Not Available 
EPC-120-10B37 
EPC-120-3SB38 
EPC-120-85B39 
EPC-120-200B40 

Not Available 
EPC-180-6B41 
EPC-180-24B42 
EPC-180-55B43 
EPC-180-130B44 

Not Available 
EPC-230-5B45 
EPC-230-20B46 
EPC-230-40B47 
EPC-230-100B48 

Ewe. Inc. reserves the right to make changes without notice in design and specifications in order to effect product improvement. 

EEM 1991 
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. 
Single 382V 

6 Pin 
Not Available 
FPC-l0-120Bl 
FPC-l0-440B2 
FPC-l 0-1 000B3 
FPC-l0-2400B4 

Not Available 
FPC-12-100BS 
FPC-12-350B6 
FPC-12-S00B7 
FPC-12-2000BS 

Not Available 
FPC-16-75B9 
FPC-16-260Bl D 
FPC-16-640Bll 
FPC-16-1500B12 

Not Available 
FPC-20-60B13 
FPC-20·220B14 
FPC·20·500B15 
FPC-20-1200B16 

Not Available 
FPC-24-50B17 
FPC-24·180B18 
FPC-24·450B19 
FPC-24·1000B20 

Not Available 
FPC-28·40B49 
FPC-28·160BSO 
FPC-28-360B51 
FPC·28·800B52 

Not Available 
FPC-34·35B21 
FPC-34-125822 
FPC-34-300B23 
FPC-34-7DOB24 

Not Available 
FPC-40·S0B25 
FPC-40-110826 
FPC-40-250B27 
FPC-40-600B28 

Not Available 
FPC-56-20B29 
FPC-S6·BOB30 
FPC-S6-180B31 
FPC-56·420B32 

Not Available 
FPC-8S-15BS3 
FPC-S8-S0B34 
FPC-BB-120BS5 
FPC-88-27DB36 

Not Available 
FPC-120-10B37 
FPC-120-35B38 
FPC-120-S5B39 
FPC-120-200B40 

Not Available 
FPC-180-6B41 
FPC-180-24B42 
FPC-180-S5B43 
FPC-180-130B44 

Not Available 
FPC-230-5B45 
FPC-230-20B46 
FPC-230-40B47 
FPC-230-100B48 

A·2213 



5600 TRANSFORMERS 5600 

Miniature LO-PROFILE lit ~ 
Plug-In Power Transformers "'---___ w_l_o~_~~~_f:e~C ___ ~~r::_.,...._::.t 

SVA 
Inches high 

FIVE SIZES: 
EWC's Lo-Profile, plug-In power transformers are designed for low height, 
critical pc board applications in semiconductor control· and instrumenta
tion. Interchangeable with those of other manufacturers, the units are for 
use in single, dual or reference dc supplies or isolated control circuits. 
Sizes 2, 6 and 12 are available encapsulated In form-fitting shells to pro
tect against possible damage due to water-soluble or other fluxes as well 
as electrolytic corrosion experienced on open-type constructions. 

SIZE 

2 
6 

12 
24 
48 
2 
6 

12 

If 1 5 

2 6 
W 

·4 8 'f Lb ~ L 

r- A ----I 

q P 
Figure 1 

.10SQ 

.250 
REF. 

Size 24 C = .530 
Size 48 C = .660 
Others C = S 

H 

Figure 2 - Replace "s" in part no. with "p". 

PRiMARIES 
115/230V 
50160 Hz 

:JC 
~. rv 
cJ~ • INDICATES LIKE POLARITY 

FIG. L W H A B ML MH Oz. 

1 1.875 1.562 0.650 1.600 0.375 - - 5 
1 1.875 1.552 0.850 1.500 0.375 - - 7 
1 2.500 2.000 1.065 2.000 0.500 - - 11 
1 2.875 2.250 1.250 1.900 0.600 - - 15 
1 3.125 2.500 1.375 2.180 0.600 - - 21 
2 2.030 1.635 0.785 1.600 0.375 1.795 1.340 
2 2.030 1.635 0.950 1.600 0.375 1.795 1.340 
2 2.675 2.126 1.185 2.000 0.500 2.440 1.850 

.. EWC, inc. reserves the right to make changes without notice In deSign and specifications 
In order to effect product improvement. 

385 HIGHWAY 33, ENGLISHTOWN, NJ 07726 
908/446-3110 FAX 908/446-5362 

PARTNO. SIZE 

LP 10-250823 2 
LP 10·60081 ·6 
LP 10-120082 12 
LP 10-2400889 24 
LP 10-4800890 48 

LP 12·200824 2 
LP 12-45083 6 
LP 12·90084 12 
LP 12-1900891 24 
LP 12-3800892 48 

LP 16·150825 2 
LP 16·35085 6 
LP 16-70086 12 
LP 16-1500893 24 
LP 16·3000894 48 

LP 18·1358105 2 
LP 18-3258106 6 
LP 18·6508107 12 
LP 18·13008108 24 
LP 18·26008109 48 

LP 20"125826 2 
LP 20·30087 6 
LP 20·60088 12 
LP 20·1200895 24 
LP 20·2400896 48 

LP 24·100827 2 
LP 24·25089 6 
LP 24·500810 12 
LP 24·1000897 24 
LP 24·2000898 48 

LP 28·908115 2 
LP 28·2158116 6 
LP 28·4308117 12 
LP 28·8508118 24 
LP 28·17008119 48 

LP 30·858125 2 
LP 30·2008126 6 
LP 30·4008127 12 
LP 30·8008128 24 
LP 30·16008129 48 

LP 34·75828 2 
LP 34·170811 6 
LP 34-340812 12 
LP 34·700899 24 
LP 3.4·14008100 48 

LP 40·60829 2 
LP 40·150813 6 
LP 40·300814 12 
LP 40·6008101 24 
LP 40·12008102 48 

LP 56·45830 2 
LP 56·100815 6 
LP 56·200816 12 
LP 56·4258103 24 
LP 56·8508104 48 

lP 88-28B31 2 
LP 88·65817 6 
LP 88·130818 12 

LP 120·20B32 2 
LP 120·50B19 6 
LP 120·100B20 12 

LP 230·10B33 2 
LP 230·25B21 6 
LP 23O·50B22 12 

A·2214 For manufacturers' sales offices, see yellow pages 

high 

SECONDARY RMS RATINGS . 

SERIES PARALLR 

10V C.T.@ 250mA 5V@500mA 
10V C.T. @ 600mA 5V@1.20A 
10V C.T. @ 1.20A 5V@2.40A 
10V C.T. @ 2.40A 5V@4.80A 
lOY C.T.@4.80A 5V@9.60A 

12.SV C.T. @200mA . 6.3V @ 400mA 
12.6V C.T. @ 450mA 6.3V@900mA 
12.SV C.T. @ 900mA 6.3V@1.80A 
12.6V C.T. @ 1.90A 6.3V@3.80A 
12.6V C.T. @ 3.80A 6.3V@7.60A 

16V C.T. ~ 150mA 8V@300mA 
16V C.T. 350mA 8V@7oomA 
16V C.T. @ 700mA 8V@1.40A 
16V C.T. i l.50A 8V~ 3.00A 
16V C.T. 3.ooA 8V 6.ooA 

18V C.T. @ 135mA 9Vi 270mA 18V C.T. @325mA 9V 650mA 
18V C.T. @650 rnA 9V UOA 
18V C.T. ~ 1.30A 9V 2.60A 
18V C.T. 2.60A 9V@5.20A 

20V C.T. @ 125mA 1ovI 25omA 
20V c.T'13oomA 10V 600mA 
20V C.T. 600mA 10V 1.20A 
20V C.T. 1.20A 10V@2.40A 
20V C.T. @ 2.40A 10V@4.80A 

24V C.T. ~ 100mA 12V~200mA 
24V C.T. 250mA 12V 500mA 
24V C.T. @ 500mA 12V 11.OOA 
24V C.T. @ 1.00A 12V 2.00A 
24V C.T. @ 2.00A 12V 4.00A 

28V C.T. $ 90 rnA 14V@180mA 
28V t.T. 215mA 14V~430mA 
28V C.T. @ 430mA 14V 860mA 
28V C.T. @ 850mA 14V@1.70A 
28V C.T. @ 1.70A 14V@3.40A 

30V C.T. @ 85mA 15V@170mA 
30V C.T. @ 200mA 15V@400mA 
30V C.T. @ 400mA 15V~800mA 
30V C.T. @ 800mA 15V 1.60A 
30V C.T. @ 1.60A 15V@3.20A 

34V C.T. @ 75mA 17V@150mA 
34V C.T. @ 170mA 17V@340mA 
34V C.T. @ 340mA 17V~680mA 
34V C.T. @ 700mA 17V 1.40A 
34V C.T. @ 1.40A 17V@2.80A 

40V C.T. @ 60mA 
40V C.T. @ 150mA 
40V C.T. @ 300mA 
40V C.T. @ 600mA 
40Y C.T. @ 1.20A 

20V@120mA 
20V@300mA 
20V~600mA 
20V 1.20A 
20V@2.40A 

56V C.T. @ 45mA 28V~90mA 
56V C.T. @ 100mA 28V 200mA 
56V C.T. ~ 200mA 28V~400mA 
56V C.T. 425mA 28V 850mA 
56V C.T. @ 850mA 28V@1.70A 

88V C.T. @ 28mA 
88V C.T. @ 65mA 
88V C.T. @ 130mA 

44V@S6rnA 
44V@130mA 
44V@260mA 

120V C:T. @ 20mA 60V@40mA 
120V C.T. @ SOmA 60V@100mA 
120V C.T. @ 100mA 60V@200mA 

230V C.T.@ 10 rnA 115V@ 20mA 
230V C.T. @ 25mA 115V@ SOmA 
230V C.T. @ SOmA 115V@100mA 

EEM 1991 



5600 TRANSFORMERS 5600 

Varnish Finish 
(Standard) 

• & 
115/230V 50/60 Hz 

DUAL PAl. 

SOLDER TERMINALS (.5-1-.5) Approx. Spacing 

12.25 -1 \.5 REF. 

~ I P 
(*) 2.75 (H.B. Size 1 Only) 
MOUNTING HOLES 
.20 Dla. 4 Places Typ. 

H.B. H WI. (Ibs.) VA Reg. (%) T. Rise (DC) 
Size (Max.) (Approx.) (Nom.) (Typ.) (Typ.) 

I .850 1.00 20 30 25 
II 1.25 1.75 50 30 45 
III 1.50 2.25 75 25 55 
IV 1.85 3.00 135 20 65 
V 2.35 4.25 200 15 75 

• SOLDER TERMINALS 
• SIDE-BY-SIDE BOBBINS 
• 20VA TO 200VA • 115/230V @ SO/60Hz 
• 1.5KV RMS HIPOT • CLASS B (130°C) 

ADVANTAGES: 
• Side-By-Side Bobbins (Secondary Wound alongside of 

Primary) Lower Interwinding Capacitance - eliminates the 
need for electro-static shield 

• Hum-bucking (Semi-Toroidal) Construction [Lower Radiated 
Magnetic Fields, Balanced Wdgs., Larger Heat Radiating 
Surface and Lower Center of Gravity] 

• High Power for Low Panel Heights and Narrow Card Spacing 

MOUNTING: (4) Lamination Holes .20 Dia. Insulated 
hardware required. 

RATINGS PER SECONDARY OUTPUT: VA-SEC = 
0.5 x VA (Output) • V-SEC = V-SEC (Parallel). I-SEC = 
I-SEC (Series) 

NON-STANDARD RATINGS: Tapped primaries, 
secondaries different voltages, currents or frequencies 
can be furnished. 

Units with higher VA ratings up to 1.25 KVA can also be 
supplied. 
Ewe, Inc. reserves the right to make changes without notice in design and 
specifications in order to effect product Improvement. 

LO-PROFILE Hi-Power 
Humbucking' Transformers 

SECONDARY RMS RATINGS 
PART NO. Size SERIES PARALLEL 

LP 10-2B34 I 10V C.T. @ 2.00A 5V@4.00A 
LP 10-5B35 II 10V C.T. @ 5.00A 5V@10.0A 
LP 10-7.5B36 III 10V C.T. @ 7.S0A SV@lS.0A 
LP 10-13.5B37 IV 10V C:T. @ 13.5A 5V@27.0A 
LP 10-20B38 V 10V C.T. @ 20.0A 5V@40.0A 
LP 12-1.6B39 I 12.6V C.T. @ 1.60A 6.3V@3.20A 
LP 12-4B40 II 12.6V C.T. @ 4.00A 6.3V@8.00A 
LP 12-6B41 III 12.6V C.T. @ 6.00A 6.3V@12.0A 
LP 12-11B42 IV 12.6V C.T. @ 11.0A 6.3V@22.OA 
LP 12-16B43 V 12.6VC.T.@16.0A 6.3V@32.0A 
LP 16-1.25644 I 16V C.T.@ 1.25A 8V@2.50A 
LP 16-3.15B45 II 16VC.T.@3.15A 8V@6.30A 
LP 16-4.75B46 III 16V C.T. @ 4.75A 8V@9.50A 
LP 16-8.5B47 IV 16V C.T. @ 8.50A 8V@17.0A 
LP 16-12.5B48 V 16V C.T. @ 12.5A 8V@25.0A 
LP 18-1.1Bll0 I 18V C.T. @ 1.10A 9V@2.20A 
LP 18-2.75Blll II 18V C.T. @ 2.75A 9V@5.50A 
LP 18-4.26112 III 18V C.T. @ 4.20A 9V@8.40A 
LP 18-7.5Bl13 IV 18V C.T. @ 7.50A 9V@15.0A 
lP 18-11Bl14 V 18V C.T. @ 11.0A 9V@22.0A 
LP 20-1B49 I 20V C.T. @ 1.00A 10V@2.00A 
lP 20-2.5B50 II 20V C.T. @ 2.50A 10V@ 5.00A 
lP 20-3.75B51 III 20V C.T. @ 3.75A 10V@7.50A 
lP 20.6.75B52 IV 20V C.T. @ 6.75A 10V@13.SA 
lP 20-10853 V 20V C.T. @ 10.0A 10V@ 20.0A 
LP 24-0.85B54 I 24V C.T. @ 0.85A 12V@1.70A 
LP 24-2.1 B55 II 24V C.T. @ 2.10A 12V@4.20A 
LP 24-3.15B56 III 24VC.T. @3.15A 12V@6.30A 
LP 24-5.75B57 IV 24V C.T. @ 5.75A 12V@ 11.5A 
LP 24-8.5B58 V 24V C.T. @ 8.50A 12V@ 17.0A 
LP 28-0.7B120 I 28V C.T. @ 0.70A 14V@ 1.40A 
LP 28-1.758121 II 28V C.T. @ 1.75A 14V@3.50A 
LP 28-2.7B122 III 28V C.T. @2.70A 14V@5.40A 
LP 28-4.8B123 IV 28V C.T. @ 4.80A 14V@9.60A 
LP 28-7B124 V 28V C.T. @ 7.00A 14V@14.0A 
LP 30-0.658130 I 30V C.T. @ 0.65A 15V@1.30A 
lP 30-1.6SB131 II 30V C.T. @ 1.65A 15V@ 3.30A 
LP 30-2.5B132 III 30V C.T. @ 2.50A 15V@5.00A 
LP 30~4.58133 IV 30V C.T. @ 4.50A 15V@9.00A 
LP 30-6.658134 V 30V C.T. @ 6.65A 15V@13.3A 
LP 34-0.6B59 I 34V C.T. @ 0.60A 17V@1.20A 
LP 34-1.5860 II 34V C.T. @ 1.50A 17V@3.00A 
LP 34-2.25661 III 34V C.T. @ 2.25A 17V@4.50A 
lP 34-4B62 IV 34V C.T. @ 4.00A 17V@8.00A 
LP 34-6B63 V 34V C.T. @ 6.00A 17V@ 12.0A 
LP 40-0.5664 I 40V C.T. @ 0.50A 20V@1.00A 
LP 40-1.25B65 II 40V C.T. @ 1.25A 20V@2.50A 
LP 40-1.9B66 III 40V C.T. @ 1.90A 20V@3.80A 
LP 40-3.4667 IV 40V C.T. @ 3.40A 20V@6.80A 
LP 40-5B68 V 40V C.T. @ 5.00A 20V@10.0A 
LP 56-0.35B69 I 56V C.T. @ 0.35A 28V@0.70A 
LP 56-0.9670 II 56V C.T. @ 0.90A 28V@1.80A 
LP 56-1.35671 III 56V C.T. @ 1.35A 28V@2.70A 
LP 56-2.4672 IV 56V C.T. @ 2.40A 28V@"4.80A 
LP 56-3.5673 V 56V C.T. @ 3.50A 28V@7.00A 
LP 88-0.23674 I 88V C.T. @ 0.23A 44V@0.46A 
LP 88-0.575675 II 88V C.T. @ 0.575A 44V@ 1.lSA 
LP 88-0.85676 III 88V C.T. @ 0.85A 44V@1.70A 
LP 88-1.5B77 IV 88VC.T. @1.50A 44V@3.00A 
LP 88-2.3678 V 88V C.T. @ 2.30A 44V@4.60A 
LP 120-0.17B79 I 120V C.T. @ 170mA 60V@340mA 
LP 120-0.425B80 II 120V C.T. @ 425mA 60V@850mA 
LP 120-0.625681 III 120V C.T. @ 625mA 60V@ 1.25,A 
LP 120-1.1B82 IV 120V C.T. @ 1.10A 60V@2.20A 
LP 120-1.7B83 V 120V C.T. @ 1.70A 60V@3.40A 
LP 230-0.09684 I 230V C.T. @ 90mA 115V@180mA 
LP 230-0.22B95 II 230V C.T. @ 220mA 115V@440mA 
LP 230-0.325686 III 230V C.T. @ 325mA 115V@650mA 
LP 230-0.6687 IV 230V C.T. @ 600mA 115V@1.20A 
LP 230-0.9688 V 230V C.T. @ 900mA 115V@ 1.80A 

385 HIGHWAY 33, ENGLISHTOWN, NJ On26 e ~® 
908/446-3110 FAX 908/446-5362 ~'T"INC. 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2215 



5600 TRANSFORMERS 5600 

Triple Output ~ 
P li f Recognized Compone"t ower rans ormers ____ -----Unde-lWrlt-er8L-8b8,_lnC. 

For triple-output regulated supplies 
IDEAL FOR MICROPROCESSOR APPLICATIONS 

These lines were designed around our standard PC, LP and 
CHASSIS-TRAN series transformers and are rated in terms of 
the final DC output after regulation by a 3-termlnal IC regulator. 
1500V Hlpot is standard. 

TYPE MPC AND DMPC 

MPC frw~ ,...........,Lr-j 
13 45 

"tg 0 ~ 
~,O:O I-- +1.250f.! I--<it-- .040, 

8 PIN 

r-wl I--- L ---I 

~g T~ 
1 :256 7 

H Q L 
.18 ... ---
-,- ,"11-.04 348910 

-1 '" .200 10 PIN 

DMPC 

TYPE MPL 
H 

(MAX.) 

, 
~ 

6 
2 7 

• I , 
• 

" 10;-0 

;dJ=Dl 
-.:illJ 
.040 

TYPE MT AND DMT 

.187 DIA. MTG. 
HOLES (2) 

ParlNamller 
Primary 50/60 Hz DC Oulpul 

115V 115/230V Oulpul1 Outpul2 Size 
MPC-V-12B1 N/A SV~180mA 12V@3SmA V 
MPC-V-1SB2 N/A SV 180mA 1SV@30mA V 
MPC-X-12B11 DMPC-X-12B31 S~~360mA 12V@60mA X 
MPC-X-1SB12 DMPC-X-1SB32 SV 360mA 1SV@SOmA X 
MPC-Y-12B21 DMPC-Y-12B41 SV@83SmA 12V@1S0mA Y 
MPC-Y-1SB22 DMPC-Y-1SB42 SV@83SmA 1SV@ 130mA Y 

N/A MPL-6-12BS1 S~$13SmA 12V@40mA 6 
N/A MPL-6-1SBS2 SV 13SmA 1SV@3SmA 6 
N/A MPL-12-12B61 SV@270mA 12V~8smA 12 
N/A MPL-12-1SB62 SV@270mA 15V 70mA 1~ 

MT-6-12A01 DMT-6-12A01 SV@1.7SA 12V@210mA 6 
MT-6-1SA02 DMT-6-1SA02 SV@1.7SA 1SV@175mA 6 
MT-7-12A03 DMT-7-12A03 SV~2.8A 1.2V~3S0mA 7 
MT-7-1SA04 DMT-7-15A04 SV 2.8A 1SV 280mA 7 

Size Type LlIs. 

6 MT 1.1 
7 MT 1.7 
8 MT 2.7S 
V MPC 0.31 
X MPC 0.S6 
Y MPC 0.7S 

MT-8-12AOS DMT -8-12AOS SV@4A 12V@600mA 8 
MT-8-1SA06 DMT-8-15A06 SV@4A '1SV@SOOmA 8 

6 MPL 0.43 
12 MPL 0.68 

Ewe. Inc. raserves the right to make changes without notice In design and specifications in order to effect product ImproYement. 

e . ~® 385 HIGHWAY 33, ENGLISHTOWN, NJ 07726 ~~~INC. 201/446-3110 FAX 201/446·5362 . 

A·2216 , For manufacturers' sales offices, see yeliowpages 

L 
3114 

IIE3 FOR 5 VOLT , • DC OUTPUT 
115 VOLT:J 5 FOR ±12 VOLT 
50/60 HZ2 E 6 OR ±15 VOLT 

~ DC OUTPUT 
SCHEMATIC 

115/230 '::J 6 DC OUTPUT . liE' '""'"" VOL ~ 7 FOR ±12 VOLT 50/~ HZ.::J e: OR ±15 VOLT 

115/230 
VOLT 

'0 DC OUTPUT 

SCHEMATIC 

'JIIE: FOR 5 VOLT DC OUTPUT 
2 7 

50160 HZ 3JIIE' FOR ±12 VOLT 
• OR ±15 VOLT 

• 10 DC OUTPUT 

SCHEMATIC 

115 VOLTS' 'Q DC OUTPUT 
'2 IIC' FOR 5 VOLT 

50/60 HZ ~ E'6 FOR ±12 VOLT ."J 7 OR ±15 VOLT 
, DC OUTPUT 

SCHEMATIC 

IIC
' FOR 5 VOLT 

115/230 '::J DC OUTPUT 
VOLT 2 :0 FOR ±12 VOLT 
50160 HZ'~ c:~ OR ±15 VOLT 

~ t.;;1. DC OUTPUT 

SCHEMATIC 

W H A B C 
11J{6 l1X6 2X6 13(6 21~6 

3% 1W6 2114 2% 1)(, 3118 
4~ 2114 ~6 33(6 1X6 31<6 
15/a 1114 PIa - 1.100 -
Fla 1K6 15fa - 1.300 -
Wa 2114 13/a - 2.100 -
F/a 1'<, 0.850 1.600 0.375 0.187 
2112 2.000 1.06S 2.000 0.500 0.2S0 

EEM 1991 



5600 TRANSFORMERS 5600 

!Ai lit Miniature Split-Bobbin 
_o~~:_~~:_edraCr_=.n_l~g~ _\e_~I! ____ Plug-In Power Transformers 
For printed circuit applications 

SPLIT BOBBIN
HIGHLY ISOLATED 

6 PIN 
TYPE ST 

PC TERMINAL 

r :'" 
.... i tiUJ 0.041: = 

~ hl CLEARANCE HOLE FOR 
OPTIONAL MTG. SCREW 
AND NUT. 

NOTE: PINS 2 & 3 
OMITTED ON SINGLE 
PRIMARY VERSIONS 

4;] CS 4J [5 
IISV 6 3 • 6 

SO/60 1HZ. C87 20 [7 115/230V 
50160 Hz 

1 • 8 

6 PIN 8 PIN 
TYPE ST TYPE DST 

TRANSFORMERS WOUND ON A SPLIT BOBBIN 
PERMIT THE PRIMARIES AND SECONDARIES 
TO BE WOUND SIDE BY SIDE RATHER THAN 
ONE OVER THE OTHER. 
FEATURES ARE: 
2500V RMS Hipot 
Elimination of electro-static shield 
No cross-overs of primary and secondary leads 
ClassB insulation -130°C 

Transformers can be supplied with single 115V or 
115/230V, 50160 Hz dual primaries. Secondaries can 
be series or parallel connected. 

Size VA L W H ML A B C 
2 1.1 13fa 1V8 1~6 -- .250 .250 1.200 
3 2.4 13fa 11/8 13(6 -- .250 .250 1.200 
4 6 15/8 1~6 1~6 1J{6 .250 .350 1.280 
5 12 17/8 1U6 1~6 1V4 .300 .400 1.410 
6 20 2V4 17/8 1~6 1V2 .300 .400 1.600 
7 36 2% 23(6 1U6 t .400 .400 1.850 

Lbs. 
0.17 
0.25 
0.44 
0.70 
0.80 
1.10 

tSize 7has4 mtg. holes on 2~.x 1% centers for a #6 screw. Need not be nylon. 

Part Number Secondary RMS Rallng 

Single 115V Dual 115/230V 
6 Pin 8 Pin Series Parallel 

ST 2-10B41 CST2-10B41 10V C.T. @ 0.11A 5V@0.22A 
ST 3-10B1 CST 3-10B1 10V C.T. @ 0.25A 5V@0.5A 
ST 4-10B2 CST 4-10B2 10V C.T. @0.6A 5V@1.2A 
ST 5-10B3 CST 5-10B3 10VC.T.@ 1.2A 5V@2.4A 
ST 6-10B4 CST 6-10B4 10VC.T.@2A 5V@4A 
ST7-10B51 CST7-10B51 10V C.T. @3.6A 5V@7.2A 

ST2-12842 CST 2-12842 12.6V C.T. @ 0.09A 6.3V@0.18A 
ST 3-12B5 CST 3-12B5 12.6V C.T. @ 0.2A 6.3V@0.4A 
ST 4-12B6 CST4-12B6 12.6V C.T. @ 0.5A 6.3V@1.0A 
ST5-12B7 CST 5-1287 12.6V C.T. @ 1.0A 6.3V@2.0A 
ST 6-1288 CST6-12B8 12.6V C.T. @ 1.6A 6.3V@3.2A 
ST 7-12B52 CST 7-12B52 12.6V C.T. @ 2.85A 6.3V@5.7A 

ST2-16843 CST2-16B43 16VC.T. @0.07A 8V@0.14A 
ST 3-16B9 CST 3-16B9 16VC.T.@0.15A 8V@0.3A 
ST4-16B10 CST 4-16B10 16VC.T.@0.4A 8V@0.8A 
ST 5-16B11 CST 5-16B11 16V C.T. @ 0.8A 8V@1.6A 
ST 6-16B12 CST6-16B12 16V C.T. @1.25A BV@2.5A 
ST 7-16B53 CST7-16B53 16V C.T. @ 2.25A 8V@4.5A 

ST2-20B44 CST2-20B44 20V C.T. @ 0.055A 10V@0.11A 
ST 3-20813 CST 3-20813 20V C.T. @0.12A 10V@0.24A 
ST4-20B14 CST4-20B14 20V C.T. @ 0.3A 10V@0.6A 
ST 5-20B15 CST 5-20815 20V C.T. @ 0.6A 10V@1.2A 
ST 6-20B16 CST6-20B16 20VC.T.@1A 10V@2A 
ST7-20854 CST 7-20B54 20V C.T. @ 1.BA 10V@ 3.6A 

ST 2-24B45 CST 2-24B45 24V C.T. @ 0.045A 12V@0.09A 
ST 3-24B17 CST 3-24B17 24V C.T. @O.1A 12V@ 0.2A 
ST4-24818 CST4-24B18 24VC.T. @ 0.25A 12V@0.5A 
ST 5-24B19 CST 5-24819 24V C.T. @ 0.5A 12V@1.0A 
ST 6-24B20 CST 6-24B20 24V C.T. @ O.BA 12V@1.6A 
ST7-24B55 CST7-24B55 24V C.T. @ 1.5A 12V@ 3.0A 

ST2-2BB46 CST 2-28846 28V C.T. ~ 0.04A 14V@D.08A 
ST3-28B21 CST 3-28821 28V C.T. 0.085A 14V@0.17A 
ST 4-2BB22 CST 4-2BB22 28V C.T. @ 0.2A 14V@0.4A 
ST 5-28B23 CST 5-28823 28V C.T.@0.42A 14V@0.84A 
ST6-28B24 CST 6-28B24 28V C.T. @0.7A 14V@ 1.4A 
ST7-2BB56 CST7-2BB56 28V C.T. @ 1.3A 14V@ 2.6A 

ST2-36B47 CST 2-36847 36V C.T. @ 0.03A 18V~ 0.06A 
ST 3-36B25 CST3-36B25 36V C.T. @a.065A 18V 0.13A 
ST 4-36826 CST 4-36B26 36V C.T. @ O.17A 18V@0.34A 
ST 5-36827 CST 5-36827 36V C.T. @ 0.35A 18V@0.7A 
ST 6-36B28 CST 6-3S828 3SV C.T. @ 0.55A 18V@1.1A 
ST7-36B57 CST 7-3S857 36VC.T.@1A 18V@2A 

ST 2-48848 CST 2-48B48 48V C.T. @ 0.023A 24V@0.046A 
ST 3-4B829 CST 3-48829 4BV C.T. @ 0.05A 24V@0.1A 
ST 4-48830 CST 4-48830 48V C.T. @0.125A 24V@0.25A 
ST 5-48831 CST 5-48831 4BV C.T. @ 0.25A 24V@0.5A 
ST 6-48832 CST 6-48832 4BV C.T. @ O.4A 24V@0.8A 
ST7-4BB58 CST7-4BB5B 4BV C.T. @ 0.75A 24V@ 1.5A 

ST2-56B49 DST2-5S849 5SV C.T. @ 0.02A 28V@0.04A 
ST 3-56833 CST3-5S833 5SV C.T. @ 0.045A 2BV@0.09A 
ST 4-56834 CST 4-5S834 5SV C.T.@ 0.11A 28V@0.22A 
ST 5-56835 CST 5-5S835 56V C.T. @ 0.22A 28V@0.44A 
ST6-5683S DST 6-5S836 5SV C.T. @ 0.35A 2BV@0.7A 
ST7-56B59 CST 7-5S859 56V C.T. @ 0.65A 2BV@ 1.3A 

ST 2-120B50 CST 2-120850 120V C.T. @O.01A 60V@0.02A 
ST3-120837 CST 3-120837 120V C. T. @ 0.02A SOV@0.04A 
ST4-120838 CST 4-120838 120VC.T.@0.05A SOV@0.1A 
ST 5-120B39 CST 5-120839 120VC.T.@0.1A SOV@0.2A 
ST6-120840 CST 6-120840 i20VC.T. @O.iSA 60V@0.32A 
ST7-i20860 CST7-1208S0 120VC.T.@0.3A SOV@O.SA 

EWe. Inc. reserves the right to make changes without notice in design and specifications In order to effect product Improvement. 
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F 52 

F2 -j:!1!t:=:1!t1 

SINGLE 115V DUAL 115/230V 

s3 . . 
115V 

:'~~ SO/60Hz 52] 

F2 

SINGLE PRIMARY DUAL PRIMARY 

SIZE VA L W H A B ML LBS. 

3 2.4 2J{6 1J{6 13i'6 15/a '<6 1314 0.25 

4 6 2% 1114 1% 1% lJ{6 2 0.44 

,j 12 2% Pia 15/a 11~6 W6 2% 0.7 

0 30 311, 1% 1l~6 2~6 1J{6 2W6 1.1 

7 56 31J{6 1W6 2114 2% 1J{6 311a 1.7 

8 100 4Ji'2 2114 2'<6 3J{6 1~6 3'<6 2.75 

QUICK CONNECT POWER 
TRANSFORMERS 
2500 Volt RMS Hipot in a variety of practical sizes. Maximum 
openiting temperature 130°C available with either single 115 
or dual 115/230V primary. 

EWe's. split .bobbin and non-concentric winding provide 
better insulation and high signal isolation, thus eliminating the 
need for electrostatic shielding. 

Adaptations of standard transformers are also available. Dots 
on schematics shown below indicate like polarity. 

PART NUMBER SECONDARY 
SINGLE 115V DUAL 115/230V RMS RATING 
241-3-10A1 NOT AVAILABLE 10V C. T. @ 0.25A 
241-4-10A11 DP 241-4-10A11 10VC.T.@0.6A 
241-S-10A21 DP 241-S-1 OA21 10V C.T.@1.2A 
241-6-10A31 DP 241-6-10A31 10V C.T. @ 3.0A 
241-7-1DA41 DP 241-7-1DA41 10V C.T. @S.DA 
241-8-10AS1 DP 241-8-10A51 1DVC.T.@10A 
241-3-12A2 NOT AVAILABLE 12.6V C.T. @ 0.2A 
241-4-12A12 DP 241-4-12A12 12.6V C.T. @ O.SA 
241-S-12A22 DP 241-S-12A22 12.6V C.T. @ 1.0A 
241-6-12A32 DP 241-6-12A32 12.6V C.T. @ 2.SA 
241-7-12A42 DP 241-7-12A42 12.6V C.T. @ 4.0A 
241-8-12AS2 DP 241-8-12A52 12.6V C.T.@8.0A 
241-3-16A3 NOT AVAILABLE 16VC.T.@0.15A 
241-4-16A13 DP 241-4-16A13 16V C.T. @O.4A 
241-S-16A23 DP 241-5-16A23 16V C.T. @ 0.8A 
241-6-16A33 DP 241-6-16A33 16V C.T. @ 2.0A 
241-7-16A43 DP 241-7-16A43 16V C.T. @ 3.5A 
241-8-16A53 DP 241-B-16A53 16V C.T. @ 6.2SA 
241-3-20A4 NOT AVAILABLE 20V C.T. @O.12A 
241-4-20A14 DP 241-4-20A14 20V C.T. @ 0.3A 
241-S-20A24 DP 241-5-20A24 20V C.T. @ O.6A 
241-6-20A34 DP 241-6-20A34 20V C.T. @ 1.5A 
241-7-20A44 DP 241-7 -20A44 20V C.T. @ 2.8A 
241-8-20A54 DP 241 +20AS4 20V C.T .. @ S.OA 
241-3-24AS NOT AVAILABLE 24V C.T. @ O.1A 
241-4-24A1S DP 241-4-24A15 24V C.T. @ O.2SA 
241-S-24A2S· DP 241-5-24A25 24V C.T. @ O.SA 
241-6-24A35 DP 241-6-24A3S 24V C.T. @ 1.2SA 
241-7-24A45 DP 241-7 -24A4S 24V C.T. @ 2.4A 
241-8-24ASS DP 241-B-24ASS 24V C.T. @ 4.0A 
241-3-28A6 NOT AVAILABLE 28V C.T. @ O.085A 
241-4-2BA16 DP 241-4-28A16 28V C.T. @ O.2A 
241-5-28A26 DP 241-5-28A26 28V C.T. @ O.42A 
241-6-2BA36 DP 241-6-28A36 28VC.T.@1.1A 
241-7-28A46' DP 241-7-28A46 28V C.T. @ 2.0A 
241-8-28A56 DP 241-8-28A56 28V C.T. @ 3.6A 
241-3-36A7 NOT AVAILABLE 36V C,T. @ O.065A 
241-4-36A17 DP 241-4-36A 17 36V C,T. @ O,17A 
241-S-36A27 DP 241-5-36A27 36V C,T. @ O.3SA 
241-6-36A37 DP 241-6-36A37 36V C,T. @ O.8SA 
241-7-36A47 DP 241-7-36A47 36V C.T. @ 1.5A 
241-B-36A57 DP 241-8-36AS7 36V C,T. @ 2.8A 
241-3-48A8 NOT AVAILABLE 48V C.T. @ O.OSA 
241-4-48A18 DP 241-4-48A18 4BV C.T. @ O.125A 
241-5-48A28 DP 241-S-48A28 48V C.T. @ O.2SA 
241-6-48A38 DP 241-6-4BA38 4BV C.T. @ O.63A 
241-7-4BA4B DP 241-7-48A48 48V C.T. @ 1.2A 
241-B-48A58 DP 241-8-4BA58 48V C.T. @ 2.0A 
241-3-56A9 NOT AVAILABLE S6V CT. @ D.D45A 
241-4-56A 19 DP 241-4-56A19 56V C.T. @O.11A 
241-5-S6A29 DP 241-S-56A29 56V C.T. @ O.22A 
241-6-S6A39 DP 241-6-56A39 56V C.T. @O.54A 
241-7-S6A49 DP 241-7 -56A49 56V C.T. @ 1.0A 
241-8-S6A59 DP 241-8-56A59 56V C.T. @ 1.8A 
241-3-120A10 NOT AVAILABLE 120V C.T. @0.02A 
241-4-120A20 DP 241-4-120A20 120V C.T. @ O.OSA 
241-S-120A30 DP 241-S-120A30 120V C.T.@O.1A 
241-6-120A40 DP 241-6-120A40 120V C.T. @ O.2SA 
241-7-120ASO DP 241-7-120ASO 120V C.T. @ O.SA 
241-8-120A60 DP 241-8-120A60 120V C.T. @O.8SA .. .. Explanation of part number series 241 SIze..4 Sec. Volts - 36 Prefix OP used in dual 

primary versions. 
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NEW' Toroidal power Transformers 
- Up fo 1.0 KVA ________ _ 

Toroidal 
Power Transformers 

Standard transformers suitable for use in applications where low magnetic noise 
and superior electrical performance in a small package is required. Designed and 
built to meet the basic requirements of UL, GSA, VOE and lEG, these transform
ers are 100% dielectric tested at 4000V rms and utilize a Class B, 130C recog
nized insulation system. Available with either 115V, 50-500Hz or 115/230, 

VA 0.0. 
20 2.88 
40 3.25 
70 3.75 
100 3.75 
150 4.50 
340 4.50 
600 5.50 
1000 6.38 

_0 

L ~ 
J =r.~ t 

HT. LBS 
1.25 1.10 
1.38 1.54 
1.44 2.20 
1.57 2.86 
1.57 3.30 
2.32 5.28 
2.75 9.68 
2.88 14.5 

B~ f"GRN 
R~~U 

o~ E'Vio 
Y~~RY 

~ 
B~~ 
R~ EvK> 

~Y 

ZINC PLATED STEEL CENTERING WASHER 

PART NO. A B C D E t WT/DZ 
200109AOOO1 2.0 0.17 0.18 0.30 0.44 .04 0.5 
200109A0002 2.4 0.20 0.22 0.40 0.75 .05 1.0 
200109AOOoa 2.8 0.25 0.26 0.62 1.08 .05 1.3 
200109Aoo04 3.5 0.25 0.28 0.85 1.29 .06 2.6 
2OO109AOOO5 4.4 0.32 0.33 1.08 1.64 .08 5.5 
200109Aoo06 5.7 0.32 0.37 1.08 1.64 .08 9.1 

NEOPRENE WASHER 

PART NO. A B 
200110AOOOI 2.0 0.17 
200110AOOO2 2.4 0.20 
200110AOOO3 2.8 0.25 
2oo110AOOO4 3.5 0.25 
2oo110AOOO5 4.4 0.32 
200110AOOO6 5.7 0.32 

50-500Hz primaries and up to 1 KVA output. these transformers may be specified 
for use in many applications. 

Optional mounting hardware includes two Neoprene pads and a metal washer. 
Standard leads are 8" long self-leads. Other ratings available upon request. 

PART NO. SECONDARY RMS RATING 
SINGLE 115V DUAL 115J23OV WLTGE CURRENT 

PRIMARY PRIMARY Vrms • Arms 
T20-1OB1 OT20-10B1 2x5 2.00 
T40-10B2 OT40-10B2 2x5 4.00 
T70-10B3 0T70-10B3 2x5 7.00 
T1 00-1 OB4 0T1 00-1 OB4 2x5 10.0 
T150-10B5 OT150-10B5 2x5 15.0 
T340-10B6 OT340-10B6 2x5 34.0 
T20-12B7 OT20-12B7 2x6.3 1.58 
T40-12B8 OT40-12B8 2x6.3 3.17 
T70-12B9 0T70-12B9 2x6.3 5.55 
T100-12B10 0T100-12B10 2x6.3 7.93 
T150-12B11 0T150-12B11 2x6.3 11.9 
T340-12B12 OT340-12B12 2x6.3 27.0 
T20-16B13 OT20-16B13 2x8 1.25 
T40-16B14 OT40-16B14 2x8 2.50 
T70-16B15 0T70-16B15 2x8 4.37 
T100-16B16 0T100-16B16 2x8 6.25 
T150-16B17 0T150-16B17 2x8 9.37 
T340-16B18 OT340-16B18 2x8 21.2 
T600-16B19 OT600-16B19 2x8 37.5 
T20-18B20 OT20-18B20 2x9 1.11 
T40-18B21 OT40-18B21 2x9 2.22 
T70-18B22 0T70-18B22 2x9 3.88 
T100-18B23 OT100-18B23 2x9 5.55 
T150-18B24 OT150-18B24 2x9 8.33 
T340-18B25 OT340-18B25 2x9 18.8 
T600-18B26 OT600-18B26 2x9 33.3 
T20-20B27 OT20-20B27 2x10 1.00 
T40-20B28 OT40-20B28 2x10 2.00 
T70-20B29 0T70-20B29 2x10 3.50 
T100-20B30 0T1 00-20B30 2x10 5.00 
T150-20B31 0T150-20B31 2x10 7.50 
T340-20B32 OT340-20B32 2x10 17.0 
T600-20B33 OT600-20B33 2x10 30.0 
T20-24B34 OT20-20B34 2x12 0.83 
T40-24B35 OT40-24B35 2x12 1.66 
T70-24B36 OT70-24B36 2x12 2.91 
T100-24B37 OT100-24B37 2x12 4.16 
T150-24B38 0T150-24B38 2x12 6.25 
T340-24B39 OT340-24B39 2x12 14.1 
T600-24B40 OT600-24B40 2x12 25.0 
T20-28B41 OT20-28B41 2x14 0.71 
T40-28B42 OT40-28B42 2x14 1.42 
T70-28B43 0T70-28B43 2x14 2.50 
T100-28B44 0T100-28B44 2x14 3.57 
T150-28B45 OT150-28B45 2x14 5.35 
T340-28846 OT340-28B46 2x14 12.1 
T600-28847 OT600-28B47 2x14 21.4 
T1 ooo-28B48 0T1000-28B48 2x14 35.7 
T20-36B49 OT20-36B49 2x18 0.55 
T40-36B50 OT40-36B50 2x18 1.11 
T70-36B51 0T70-36B51 2x18 1.94 
T100-36B52 0T1 00-36B52 2x18 2.77 
T150-36B53 0T150-36B53 2x18 4.16 
T340-36B54 OT340-36B54 2x18 9.44 
T600-36B55 OT600-36B55 2x18 16.6 
T1000-36B56 0T1000-36B56 2x18 27.7 
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Power _. ~ 
Transformers,-, _______________ W ____ W __ . ____ O~_~:"_rw __ n~_z~_d,.Co_L..,.~-~-7~-:! 

INTERNATIONAL SERIES 
POWER TRANSFORMERS 
UL, VDE, IEC and CSA certified. 

In addition to being certified to VOE 0806, IEC 380, CSA 22.2 No. 66 
and UL506, the EWC series of Internationalrransformers is designed 
and built to meet most other international safety standards. 

These transformers are available in both PC and chassis-mount 
construction. With power ratings of 2.5VA to 175VA, these trans
formers are built on dual-bobbins with insulating shrouds to 
provide 4000V RMS isolation between primary and secondary. 
The non-concentric construction reduces primary to secondary 
capacitance and eliminates the need for an electrostatic shield. 

PART NO. VA 
SECONDARY RMS RATING 

PC MOUNT (SIZE) SERIES PARALLEL 

14A-2.5-10Bl 2.5 10V C.T. @0.25A 5V@0.5A 
14A-5.0-10B2 5.0 10V C.T. @0.5A 5V@1.0A 
14A-l0-l0B3 10.0 10VC.T.@1.0A 5V@2.0A 
14A-20-10B4 20.0 10V C.T. @2.0A 5V@4.0A 
14A-30-10B5 30.0 10VC.T. @3.0A 5V@6.0A 
14A-56-10B6 56.0 10VC.T.@5.6A 5V@11.2A 

14A-2.5-12B7 2.5 12.6V C.T. @0.2A 6.3V@0.4A , 

14A-5.0-12BB 5.0 12.6V C.T. @0.4A 6.3V@0.BA 
14A-l0-12B9 10.0 12.6VC.T. @O.BA 6.3V@1.6A 
14A-20-12Bl0 20.0 12.6VC.T.@1.6A 6.3V@3.2A 
14A-30-12Bl1 30.0 12.6V C.T. @2.4A 6.3V@4.BA 
14A-56-12B12 56.0 12.6V C.T. @4.4A 6.3V@B.BA 

14A-2.5-16B13 2.5 16VC.T. @O.15A BV@0.3A 
14A-5.0-16B14 5.0 16VC.T.@0.31A BV@0.62A 
14A-l0-16B15 10:0 16VC.T. @0.62A BV@1.25A 
14A-20-16B16 20.0 16VC.T.@1.25A BV@2.5A 
14A-30-16B17 30.0 16VC.T. @1.9A BV@3.BA 
14A-56-16B1B 56.0 16V C.T. @3.5A BV@7.0A 

14A-2.5-20B19 2.5 20V C.T. @0.12A 10V@0.24A 
14A-5.0-20B20 5.0 20V C.T. @0.25A 10V@0.5A 
14A-l0-20B21 10.0 20V C.T. @0.5A 10V@1.0A 
14A-20-20B22 20.0 20V C. T. @1.0A 10V@2.0A 
14A-30-20B23 30.0 20V C.T. @1.5A 10V@3.0A 
14A-56-20B24 56.0 20V C.T. @2.BA 10V@5.6A 
14A-2.5-24B25 2.5 24V C.T. @0.1A 12V@0.2A 
14A-5.0-24B26 5.0 24VC.T.@0.21A 12V@0.42A 
14A-l0-24B27 10.0 24V C.T. @0.42A 12V@0.B4A 
14A-20-24B2B 20.0 24V C.T. @0.B3A 12V@1.66A 
14A-30-24B29 30.0 24V C.T. @1.25A 12V@2.5A 
14A-56-24B30 56.0 24V C.T. @2.33A 12V@4.66A 
14A-2.5-2BB31 2.5 28V C.T. @0.09A 14V@0.lBA 
14A-5.0-2BB32 5.0 28V C.T. @O.lBA 14V@0.36A 
14A-l0-2BB33 10.0 2BV C.T. @0.36A 14V@0.72A 
14A-20-2BB34 20.0 2BV C.T. @0.72A 14V @1.44A 
14A-30-2BB35 30.0 2BV C.T. @1.06A 14V@2.12A 
14A-56-28B36 56.0 2BV C.T. @2.0A 14V@4.0A 
14A-2.5-36B37 2.5 36V G. r. @O.07A 18V@0.14A 
14A-5.0-36B3B 5.0 36V C.T. @0.14A 18V@0.2BA 
14A-l0-36B39 10.0 36V C.T. @0.28A lBV@0.56A 
14A-20-36B40 20.0 36V C.T. @0.56A 18V@1.12A 
14A-30-36B41 30.0 36V C.T. @0.82A lBV@1.64A 
14A-56-36B42 56.0 36V C.T. @1.56A l8V@3.12A 

e ~® 385 HIGHWAY 33, ENGLISHTOWN, NJ 07726 ~~~INC. 201/446-3110 FAX 201/446-5362 

SQUARE PC TERMINALS 

69 115V 
50/60 Hz 

4 • 3D 115V 
50/60 Hz ., . 

CLEARANCE HOLES FOR 
OPTIONAL MTG SCREWS 

c: 
C 'O 

12 

MECHANICAL DIMENSIONS 
VA WT. L W H A B 
2.5 0.25 1.625 1.312 1.125 .200 .250 
5.0 0.37 1.625 1.312 1.375 .200 .400 

10.0 0.53 1.875 1.562 1.375 .200 .400 
20.0 0.90 2.250 1.B75 1.625 .400 .400 
30.0 1.15 2.625 2.1B7 1.562 .550 .275 
56.0 1.70 3.000 2.500 1.812 .600 .300 

VA . C D E F PIN DIM MTG 
2.5 1.000 - - 1.062 .025 SO #4 
5.0 1.000 - - 1.062 .025 SO #4 

10.0 1.140 - - 1.250 .038 SO #4 
20.0 1.460 - - 1.500 .038 SO #4 
30.0 1.680 2.18 1.75 - .045 SO #6 
56.0 1.900 2.50 2 - .045 SO #6 

A·2220 For manufacturers' sales offices, see yellow pages EEM 1991 



5600 TRANSFORMERS 5600 

Power 
__ ----",,-__________ Transformers 

FIGURE A 

QUICK-CONNECT 

QUICK 
CONNECT 

OR 
SOLDER-LUG 
TERMINALS 

FIGUREB 

OR SOlUERLlJGlERMINAL 

EEM 1991 

69 Ca7 115V 
50/60 Hz 

5 • 

,,)~~, .~ c:: 

6 
5 

2 
1 

SCHEMATIC 

~. DIA 
MTG 

HOLES 
(2) 

1 ..... ,.L----4~1 

MTG SLOTS (4). 

INTERNATIONAL SERIES 
POWER TRANSFORMERS 
UL. VDE. lEG and GSA certified. 

PART NO. (SIZE) 
SECONDARY RMS RATING 

CHASIS MOUNT VA SERIES PARALLEL 

A41-2S-10A1 25 10V C.T.@2.SA SV@5.0A 
A41-43-1 OA2 43 10V C.T. @4.3A 5V@B.6A 
A41-BO-10A3 BO 10V C.T. @B.OA SV @16.0A 
A41-130-10A4 130 10V C.T. @13.0A 5V@26.0A 
A41-175-10A5 175 10V C.T. @17.5A SV@3S.0A 

A41-2S-12A7 25 12.6V C.T.@2.0A 6.3V@4.0A 
A41-43-12AB 43 12.6V C.T. @3.4A 6.3V@6.BA 
A41-BO-12A9 BO 12.6V C.T. @6.3A 6.3V @12.6A 
A41-130-12A10 130 12.6V C.T. @10.3A 6.3V @20.6A 
A41-175-12A11 17S 12.6V C.T. @14.0A 6.3V@2B.OA 

A41-25-16A13 25 16V C.T. @1.6A BV@3.2A 
A41-43-16A14 43 16V C.T. @2.7A BV @5.4A 
A41-BO-16A15 BO 16V C.T. @5.0A BV @10.0A 
A41-130-16A16 130 16V C.T. @B.1A BV @16.2A 
A41-175-16A17 175 16V C.T. @11.0A BV@22.0A 

A41-25-20A19 2S 20V C.T. @1.25A 10V@2.5A 
A41-43-20A20 43 20V C.T. @2.2A 10V @4.4A 
A41-BO-20A21 BO 20V C.T. @'4.0A. 10V @B.OA 
A41-130-20A22 130 20V C.T. @6.5A 10V @13.0A 
A41-175-20A23 175 20V C.T. @B.BA 10V @17.6A 

A41-25-24A25 25 24VC.T.@1A 12V@2A 
A41-43-24A26 43 24V C.T. @1.BA 12V@3.6A 
A41-BO-24A27 BO 24V C.T. @3.3A 12V @6.6A 
A41-130-24A2B 130 24V C. T. @5.4A 12V@10.BA 
A41-175-24A29 175 24V C.T. @7.3A 12V@14.6A 

A41-25-2BA31 25 2BV C.T. @0.9A 14V@1.B6A 
A41-43-2BA32 43 2BV C.T. @1.5A 14V@3.0A 
A41-80-2BA33 BO 2BV C.T. @2.BA 14V@5.6A 
A41-130-2BA34 130 2BV C.T. @4.6A 14V@9.2A 
A41-175-2BA35 175 2BV C.T. @6.25A 14V@12.5A 

A41-25-36A37 25 36V C.T. @0.7A 1BV@1.4A 
A41-43-36A3B 43 36VC.T.@1.2A 18V@2.4A 
A41-BO-36A39 BO 36V C.T. @2.2A 1BV@4.4A 
A41-130-36A40 130 36V C.T. @3.6A 1BV@7.2A 
A41-175-36A41 175 36V C.T. @4.BA 18V@9.6A 

A41-25-230A42 25 230V C.T. @0.11A 115V@0.22A 
A41-43-230A43 43 230V C.T. @0.19A 115V@0.3BA 
A41-BO-230A44 BO 230V C.T. @0.35A 115V@0.7A 
A41-130-230A45 130 230V C.T. @0.57A 115V@1.14A 
A41-175-230A46 175 230V C.T. @0.76A 115V@1.52A 

MECHANICAL DIMENSIONS 
VA WT. L W H A B 
25 1.25 2.B12 1.B75 2.312 2.000 1.125 
43 1.6 3.125 2.062 2.6B7 2.250 1.125 
BO 2.B 2.500 2.375 3.000 - 1.375 

130 4.1 2.B12 2.B75 3.375 - 1.625 
175 5.2 3.125 2.B75 3.750 - 1.625 

VA C T ML MW MTG FIG. 
25 .312 .1B7 2.375 - #6 A 
43 .312 .1B7 2.B12 - #6 A 
80 .312 .1B7 2.000 2.1B #6 B 

130 .375 0.25 2.250 2.50 #B B 
175 .375 0.25 2.500 2.50 #8 B 

385 HIGHWAY 33, ENGLISHTOWN, NJ On26 e ~® 
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5600 TRANSFORMERS 5600 

Split-Bobbin Dual Chokes 
Isolation & Auto Transformers _ ... _______ _ 

SERIES (NOM VALUES) 
RECTIFIER L Ide OCR Et 

POWER CHOKE (mH) (A) (OHMS) (Vs) SIZE 
RP·CL 0.1/0.2 3000 0.1 280 0.40 I 
RP·CM 0.1/0.2 6000 0.1 360 0.75 II 
RP·CH 0.1/0.2 14,000 0.1 500 1.75 IV 
RP·CL 0.25/0.5 480 0.25 44 0.15 I 
RP·CM 0.25/0.5 1500 0.25 72 0.50 III 
RP·CH 0.25/0.5 3200 0.25 96 1.00 V 
RP·CL 0.5/1 240 0.5 14 0.15 II 
RP·CM 0.5/1 560 0.5 20 0.35 IV 
RP·CH 0.5/1 1200 0.5 36 0.80 VI 
RP·CL 1/2 100 1.0 4.4 .125 III 
RP-CM 1/2 200 1.0 6.0 .250 V 
RP·CH 1/2 380 1.0 8.0 .500 VII 
RP-CL 2/4 25 2.0 1.1 .060 III 
RP-CM 2/4 50 2.0 1.4 .125 V 
RP-CH 2/4 160 2.0 3.0 .400 VIII 
RP·CL 4/8 8.4 4.0 0.3 .045 IV 
RP-CM 4/8 24 4.0 0.5 .125 VII 
RP-CH 4/8 68 4.0 1.0 .300 IX 
RP·CL 6/12 7.2 6.0 0.2 .065 VI 
RP·CM 6/12 17 6.0 0.3 .125 VIII 
RP-CH 6/12 28 6.0 0.4 .200 IX 
RP-CL 8/16 10 8.0 0.18 .10 VIII 
RP·CM 8/16 26 8.0 0.36 .25 X 
RP·CH 8/16 76 8.0 0.56 .75 XIV 
RP-CL 10/20 6 10 0.10 .075 VIII 
RP-CM 10/20 22 10 0.28 .25 XI 
RP·CH 10/20 46 10 0.34 .55 XIV 
RP·CL 12/24 4.6 12 .072 .06 VIII 
RP-CM 12/24 15 12 .180 .20 XI 
RP-CH 12/24 32 12 .220 .45 XIV 
RP-CL 15/30 4 15 .064 .08 IX 
RP-CM 15/30 16 15 .140 .30 XII 
RP-CH 15/30 32 15 .220 .55 XVI 
RP-CL 25/50 1.7 25 .028 .05 IX 
RP·CM 25/50 6.8 25 .056 . .20 XIV 
RP·CH 25/50 12 25 .080 .35 XVI 
RP·CL 50/100 0.9 50 .012 .055 XI 
RP-CM 50/1 00 1.7 50 .014 .10 XIV 
RP·CH 50/100 3.0 50 .020 .175 XVI 

SIZE 
WT. (LB.) 
APPROX. W L H ML 

I . 25 1V • 2K, 1~6 10/4 
II , . 375 13/a 23/a 13/a 2 

II (a) .5 W2 23/a 13/8 2 
III .625 W2 2% 1518 23/a 
IV 1.0 15/a 3V4 11~6 2W6 
V 1.25 Fia 3V4 1% 21~6 

V(a) 1.5 2Va 3V4 11~, 2W6 
VI 1.75 2 31){6 2V. 3Va 
VII 2.5 2V4 4 21<6 ax6 
VIII 3.5 2V2 4V2 2¥a 4 
IX 4.75 231. 331. 3Va 3Va 

IX(a) 6 3V4 3314 3Va 3Va 
IX(b) 8 4 3314 3Va 3Va 

X 6.25 3 4Va 3~, 3~, 
XI 8 31/4 41/2 33/4 331. 
XII 12 43/a 41/2 33/4 33/4 
XIV 17 41/2 51/4 43/a 43/a 
XV 25 6 51/4 43/a 43/a 
XVI 22.5 41/2 60/a 5~, ~6 

e ~® 385 HIGHWAY 33, ENGLISHTOWN, NJ 07726 ~~'liINC. 201/446-3110 FAX 201/446-5362 

SPLIT BOBBIN ISOLATION TRANSFORMERS 
3 VA to 1.25 KVA (50/60 Hz) 230V/230V or 115V/115V or 23OV/115V 
or 115V/23OV 1Ji KV RMSHlpot - UL Class B (130·C) 

115V 3~ [:7 
S~/60 Hz 115V 8 

IT SERIES 

L 
(IItt.· Style: C) 

(STD. SIZE I·YII) 

ISOLATION 
TRANSFORMER 

IT 200.3:0F 
IT2oo.7-0F 
IT201.5-0F 
IT202.5-0F 
IT 204-0F 
IT206-0F 
IT208-0F 
IT 212-0F 
IT 218-0F 
IT 225-0F 
IT 235-0F 
IT 255-0F 
IT 280-0F 
IT 2125-0F 

BOBBIN AUTO TRANSFORMERS 

VA 
MAX. SIZE 

3 I 
7 II 

15 III 
25 IV 
40 V 
60 VI 
80 VII 

120 VIII 
180 IX 
250 X 
350 XI 
550 XII 
800 XIV 

1250 XV 

10 VA to 2.5 KVA (50-500 Hz) Step Down: 23OV/115V or Step Up: 115VI 
230V 1.5 KV 8MS Hlpot - UL. CIa •• B (1arC) 

3 AUTO VA 
TRANSFORMER MAX. SIZE 

AT 101 10 I 
AT 102 20 II(a) 
AT 104 40 III 
AT 107 70 IV 
AT110 100 V 

1---1-- AT112 120 V(a) 
AT SERIES AT115 150 VI 

AT 120 200 VII 
AT 125 250 VIII 
AT 135 350 IX 
AT 150 500 IX(a) 
AT 175 750 IX(b) 
AT 1100 1000 XII 
AT 1150 1500 XIV 
AT 1250 2500 XV 

MW 
-
-
-
-
-
-

'~E: 11SV . 

7~~ E: 
- RPT SERIES -
-
-

2'/4 
23/4 
3~6 
23/a 
21/2 
3V2 
35/a 
5Va 

• E: 11SV 
SO/50 Hz 

2 

3 •• E: 11SV 
SO/60 Hz • 

~ 
4 10 

3V4 DRPT SERIES 

A·2222 For manufacturers' sales offices, see yellow pages EEM 1991 



5600 

1 VA to 1.5 KVA -115V @ 50/60 Hz Primary 

Primary Secondary Ratings (RMS) 
115V Mtg. 

50/60 Hz Series Paraliel Style 

RPT 10-0.1 10VC.T. O.lA 

"eT~ 
C 

RPT 10-0.25 10VC.T. 0.25A 5V C.T. O.SA C 
RPT 10-0.S 10VC.T. O.SA SVC.T. lA C 
RPT 10-1 10VC.T. lA 5V C.T. 2A C 
RPT 10-2 10VC.T. 2A 5V C.T. 4A C 
RPT 10-4 10VC.T. 4A SVC.T. 8A C 
RPT 10-6 10VC.T. 6A SV C.T. 12A C 
RPT 10-8 10VC.T. 8A SVC.T.@ 16A C 
RPT 10-12 10VC.T. 12A 5V C.T. ~ 24A C 
KPT 10-lS 10VC.T. 15A SVC.T. 30A B 
RPT 10-2S 10VC.T. 2SA SVC.T. ~ SOA B 
RPT 10-30 10VC.T. 30A SVC.T. 60A B 
RPT 10-50 10VC.T. SOA SV c.T'l100A B 
RPT 10-75 10VC.T. 7SA 5V C.T. 150A B 
RPT 10-100 10VC.T. 100A 5V C.T. 200A B 
RPT 12.8-0.1 12.SV C.T. ~ O.lA MV c.T'1 0.2A C 
RPT 12.S-0.25 12.8V C.T. 0.25A 6.4V C.T. O.SA C 
RPT 12.S-0.S 12.8V C.T. ~ 0.5A 6.4VC.T. lA C 
RPT 12.S-1 12.8V C.T. lA 6.4V C.T. ~ 2A C 
RPT 12.S-2 12.8V C.T. 2A 6.4V C.T. 4A C 
RPT 12.8-4 12.8V c.T'14A 6.4V C.T. SA C 
RPT 12.8-6 12.8V C.T. 6A 6.4V C.T. ~ 12A C 
RPT 12.8-8 12.8V C.T. 8A 6.4V C.T. 16A C 
RPT 12.8-12 12.SV C.T. 12A 6.4V C.T. ~ 24A B 
RPT 12.8-20 12.8V C.T. ~ 20A 6.4V C.T. 40A B 
RPT 12.8-25 12.8V C.T. 2SA 6.4V C.T. ~ 50A B 
RPT 12.8-50 12.8V C.T. ~ 50A 6.4V C.T. 100A B 
RPT 12.8-100 12.8V C.T. 100A 6.4V C.T. @ 200A B 

RPT lS-0.1 16V C.T. @ O.lA 8V C.T. @ 0.2A C 
RPT lS-0.25 16V C.T. ~ 0.25A SV C.T. @ O.SA C 
RPT 16-0.5 16V C.T. 0.5A 8VC.T. ~ lA C 
RPT 16-1 16V C.T.@ lA 8VC.T. 2A C 
RPT 16-2 16V C.T.@2A ",e'f C 
RPT-16-4 16V C.T. ~ 4A 8V C.T. 8A C 
RPT 16-6 16VC.T. 6A 8V C.T. 12A C 
RPT 16-8 16V C.T. 8A 8V C.T. 16A C 
RPT 16-10 16V C.T. ~ lOA 8V C.T. 20A B 
RPT 16-12 16VC.T. 12A 8V C.T. 24A B 
RPT 16-20 16V C.T. @ 20A 8VC.T. @40A B 
RPT 16-25 16V C.T. ~ 25A SVC.T. ~ SOA B 
RPT 16-50 16VC.T. SOA 8V C.T. 100A B 
RPT 16-75 16VC.T.@75A 8V C.T. @ 150A B 
RPT 24-0.1 24V C.T. @ O.lA 12V C.T. @ 0.2A C 
RPT 24-0.25 24V C.T. @ 0.25A 12V C.T. ~ O.SA C 
RPT 24-0.5 24V C.T. @ 0.5A 12VC.T. lA C 
RPT 24-1 24VC.T.@ lA 12V C.T. ~ 2A C 
RPT 24-2 24VC.T. ~ 2A 12V C.T. 4A C 
RPT 24-3 24V C.T. 3A 12VC.T. 6A C 
RPT 24-4 24VC.T.@4A 12VC.T. ~ 8A C 
RPT 24-6 24VC.T. @6A 12VC.T. 12A B 
RPT 24-8 24VC.T. @8A 12V c.T'116A B 
RPT 24-12 24VC.T.@ 12A 12V C.T. 24A B 
RPT 24-20 24V C.T. @ 20A 12V C.T. 40A B 
RPT 24-25 24V C.T. @ 25A 12VC.T. 50A B 
RPT 24-S0 24V C.T. @ 50A 12V C.T. @ 100A B 
RPT 36-0.1 36V C.T. ~ O.lA 18V c.T'1 0.2A C 
RPT 36-0.25 36V C.T. 0.2SA 18V C.T. 0.5A C 
RPT 36-0.5 36V C.T. 0.5A lBVC.T. lA C 
RPT 36-1 36vc.T·11A 18V C.T. 2A C 
RPT 36-2 36V C.T. 2A 18V C.T. ~ 4A C 
RPT 36-3 36V C.T. 3A 18VC.T. 6A C 
RPT 36-4 36V C.T. 4A lBVC.T.@ BA B 
RPT 36-6 36VC.T. ~ 6A 18V C.T.@ 12A B 
RPT 36-8 36V C.T. 8A 18V C.T. $ 16A B 
RPT 36-12 36V C.T. ~ 12A 18V C.T. 24A B 
RPT 36-20 S6V C.T. 20A 18VC.T. 40A B 
RPT 36-2S S6V C.T. 25A 18V C.T. ~ 50A B 
RPT 3S-30 36V C.T. @ 30A lBVC.T. 60A B 
RPT 56-01 56V C.T. ~ O.lA 28V C.T. @ 0.2A C 
RPT 56-0.25 56V C. T. 0.25A 28V C.T. ~ 0.5A C 
RPT 56-0.5 56V C. T. ~ 0.5A 2SVC.T. lA C 
RPT 56-1 56VC.T. lA 2SVC.T. ~ 2A C 
RPT 56-2 56VC.T.@2A 28VC.T. 4A C 
RPT 56-3 56V C.T. ~ 3A 28VC.T. 6A B 
RPT 56-4 56V C.T. 4A 28vc.T·18A B 
RPT 56-6 S6V C.T. 6A 28VC.T. 12A B 
RPT 56-B 56vc.T·18A 28VC.T. 16A B 
RPT 56-12 5SVC.T. 12A 28VC.T. 24A B 
RPT 5S-20 56V C.T. 20A 28V C.T. 40A B 
RPT 56-25 56VC.T. 2SA 2SV C.T. @ 50A B 

TRANSFORMERS 5600 

Split-Bobbin Rectifier 
Power Transformers 

1500V RM5 Hipot - UL Class B (130°C) - Open Frame (5TD) 
Primary Secondary Ratings (RMS) 

115V Mtg. 
Size 50/60 Hz Series Paraliel Style Size 

I 
I 
II 
III 
IV 
V 
VI 
VII 
VIII 

IX 
X 

';111 

RPT 68-0.1 M,el" M,el~ C III 
RPT 68-0.25 68V C.T. 0.25A S4V C.T. 0.5A C IV 
RPT 68-'0.5 68V C.T. 0.5A 34VC.T. lA C V 
RPT 68-1 68VC.T. lA 34V C.T. 2A C VII 
RPT 6B-l.5 6SV C.T. 1.5A 34V C.T. 3A C VIII 
RPT 6S-2 6SVC.T. 2A 34V C.T. 4A B IX 
RPT 68-3 6SVC.T. 3A 34V C.T. 6A B X 
RPT 68-4 68VC.T. 4A ,,,e.,. 1 " B XI 
RPT 68-6 68VC.T. 6A 34V C.T. 12A B XII 
RPT 68-8 68VC.T. 8A 34V C.T. 16A B XII 
RPT 68-12 68VC.T.@ 12A 34V C.T. 24A B XIV 
RPT 68-15 68V C.T. @ 15A 34V C.T. 30A B XVI 
RPT 68-20 6SV C.T. @ 20A 34V C.T. 40A B XVI 

XIV 
XVI 

I 

RPT 80-0.1 80V c.T'1 O.lA 40V C.T. 0.2A C III 
RPT 80-0.25 80V C.T. 0.25A 40V C.T. 0.5A C IV 
RPT 80-0.5 SOV C.T. 0.5A 40V C.T. lA C VI 

II RPT 80-1 80VC.T.@ lA 40V C.T. 2A C VII 
II 
III 
V 

RPT 80-1.5 80VC.T. $1.5A 40V C.T. 3A C VIII 
RPT 80-2 80VC.T. 2A 40VC.T. 4A B IX 
RPT 80-3 80VC.T. 3A 40VC.T. 6A B X 

VI 
VII 
VIII 

IX 

RPT 80-4 SOV C.T. ~ 4A 40VC.T. 8A B XI 
RPT 80-6 80VC.T. 6A 40V C.T. 12A B XII 
RPT 80-8 80VC.T. ~ 8A 40V C.T. 16A B XIV 
RPT BO-12 BOV C.T. 12A 40V C.T. 24A B XVI 

X 
XI 

XIV 
XVI 

I 
II 
III 
IV 
V 
VI 

RPT 88-0.1 88V C.T. ~ O.lA 

~,e·T~ 
C III 

RPT 88-0.25 88V C.T. 0.2SA 44V C.T. O.SA C IV 
RPT 88-0.5 88V C.T. $ O.SA 44VC.T. lA C VI 
RPT 8S-1 SSV C.T. lA 44V C.T. 2A C VII 
RPT 8S-2 SSV C.T. 2A 44V C.T. 4A B IX 
RPT SS-3 SSVC.T. @3A 44V C.T. 6A B X 
RPT SS-4 SSVC.T. ~ 4A 44V C.T. SA B XI 
RPT 8S-6 SSV C.T. 6A 44V C.T. 12A B XII 
RPT 88-8 88VC.T. ~ 8A 44VC.T. 16A B XIV 
RPT S8-12 SSV C.T. 12A 44V C.T. 24A B XVI 

VIII 
VIII 

IX 
X 
XI 
XII 
XIV 
XVI 

RPT 120-0.1 120V c.T'1 O.lA 60V C.T. 0.2A C III 
RPT 120-0.25 120V C.T. 0.2SA 60V C.T. O.SA C V 
RPT 120-0.5 120V C.T. 0.5A 60V C.T. lA C VI 
RPT 120-1 120V C.T. lA 60V C.T. 2A C VIII 
RPT 120-1.5 120V C.T. ~ 1.5A 60V C.T. SA B IX 
RPT 120-2 120VC.T. 2A 60V C.T. 4A B X 
RPT 120-3 120V C.T. @ 3A 60V C.T. 6A B XI 
RPT 120-4 120V C.T. @ 4A SOV C.T. SA B XII 

I 
II 
III 

RPT 120-6 120V C.T. $ SA 60V C.T. 12A B XIV 
RPT 120-8 120V C.T. 8A 60V C.T. 16A B XVI 
RPT 120-12 120V C.T. 12A 60V C.T. 24A B XVI 

IV 
VI 
VII 
VIII 

IX 
X 
XI 
XII 
XIV 
XVI 

RPT 160-0.1 160V C.T. ~ O.lA SOV C.T. @ 0.2A C IV 
RPT 160-0.25 160V C.T. 0.25A ,",eT" C VI 
RPT 160-0:5 160V C.T. ~ O.SA 80V C.T. lA C VII 
RPT 160-0.7S 160V C.T. 0.75A BOV C.T. 1.SA C VIII 
RPT 160-1 160V C.T. $ lA BOV C.T. 2A B IX 
RPT lS0-1.S 160VC.T. 1.5A BOV C.T. 3A B X 
RPT 160-2 160V C.T. 2A SOV C.T. 4A B XI 
RPT lS0-4 160V C.T. $ 4A SOV c.T'I.SA B XIV 
RPT 160-6 160V C.T. 6A SOVC.T. 12A B XVI 
RPT 160-B 160VC.T. BA SOVC.T. 16A B XVI 

II 
III 
IV 
VI 
VII 
VIII 

IX 
X 

XI 
XII 

RPT lS0-O.1 lBOV C.T. ~ O.lA 90V C.T. ~ 0.2A C IV 
RPT 1 BO-0.25 lBOV C.T. 0.25A 90V C.T. O.SA C VI 
RPT lS0-0.S lS0V C.T. ~ O.SA 90VC.T. ~ lA C VII 
RPT 180-1 lBOV C.T. lA 90V C.T. 2A B IX 
RPT 180-1.5 180V C.T. ~ 1.5A govc.T·13A B X 
RPT 180-2 180V C.T. 2A 90VC.T. 4A B XI 
RPT 180-4 180V C.T. @ 4A. 90VC.T. 8A B XIV 
RPT 180-6 180V c.T'16A 90V C.T. 12A B XVI 
RPT 180-8 lBOV C.T. SA 90VC.T. 16A B XVI 

XIV 
XVI 
XVI 

II 
IV 
V 
VI 

VIII 
IX 

RPT 230-0.1 ,,",e'f" 11SV c.T'1 0.2A C IV 
RPT 230-0.25 230V C.T. 0.2SA 11SV C.T. O.SA C VI 
RPT 230-0.5 230V C.T. 0.5A 115VC.T. lA C VIII 
RPT 230-O.7S 230V C.T. 0.7SA 11SVC.T. 1.SA B IX 
RPT 230-1 230VC.T. lA 11SV C.T. ~ 2A B X 
RPT 230-1.S 230V C.T. 1.SA 11SVC.T. SA B XI 
flPT 2S0-2 2S0VC.T. 2A 11SVC.T. ~ 4A B XII 
RPT 230-4 2S0V C.T. 4A 11SVC.T. SA B XVI 
RPT 2S0-6 2S0V C.T. 6A 11SV C.T. @ 12A B XVI 

X 
XI 

RPT 300-0.1 SOOV C.T. @ O.lA 150V C.T. ~ 0.2A C V 
RPT 3JlO-O.25 SOOV C.T. @ 0.2SA lS0V C.T. O.SA C VII 

XII 
XIV 

RPT 300-0.S I 300V C.T. @ 0.5A , lS0V C.T. @ lA B IX 
RPT 300-1 300V C.T. @ lA 150V C.T. @ 2A B XI 

XVI 
XVI 

RPT SOO-2 SOOV C.T. @ 2A 150V C.T. ~ 4A B XIV 
RPT 300-4 300V C.T. @ 4A lSOVC.T. 8A B XVI 

EWC, Inc. reserves the right to make changes without notice in design and specifications in order to effect product improvement. 

See preceding page for Mechanical Dimensions. NOTE: DRPT also available with 11S/2S0V, SO/60 Hz primary. 
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5600 

Power Isolation 
Transformers 

TRANSFORMERS 5600 

These transformers are designed to eliminate the necessity of specifying many 
different power transformers due to variations in input line-voltage conditions. Two 
120V primary windings with taps at 104V and 110V permit operation from I04V, 
11OV, 12OV, 208V, 22OV, 230V or 240V power lines. Multi-tapped secondary wind
ings provide additional ftexibHity permitting a large number of possible inpuVoutput 

combinations including autotransformer connections which effectively double 
output VA ratings. 

12O~8 I 110 7 • I 
104 6 I 

I 

12~~! : 
'110 3 • I 

104 2 I 
I 

o 1 I 

t::. 16 120 

• 15 110 
14 104 

E::: ~20 
.
• '11 110 

10 104 

9 0 

A grounded electrostatic shield, '/4 thick terminal boards with plated 
hardware, varnish impregnation and 2500Vrms hipot are standard. 

120~8 I 7 • 

:: 6 : 

I 
0 5 1 

120~4 • I 
110 I 
104 2 I 

I 
o 1 I 

~
f6 240 

• 15 220. 
14 208 

13 

~'12 ~40 
• 1 

1: ~ 

L ~LECTROSTATIC SHIELD L~LECTROSTATIC SHIELD 

DU SERIES SU SERIES 
110/220V 501500Hz DUAL PRIMARIES TO 110/220 DUAL SECONDARIES 110/220 501500Hz DUAL PRIMARIES TO 220/440 DUAL SECONDARIES 

RATING (EACH SEC) MECHANICAL DIMENSIONS RATING (EACH SEC) MECHANICAL DIMENSIONS 
PART NO. KVA WLTS(RMS) AMPS L W H ML MW LBS PART NO. KVA WLTS(RMS) 
DU-1f4-B1 0.25 0/1041110/120 1.1 5.31 4.25 5.25 4.37 2.50 12 SU-1f4-Bl 0.25 01208/2201240 
DU-'k-B2 0.50 0/104/1101120 2.3 5.31 5.31 5.25 4.37 3.62 18 SU-'k-B2 0.50 01208/2201240 
DU-1-B3 1 0/104/1101120 4.5 7.56 6.25 7.37 6.75 4.12 33 SU-I-83 1 01208/2201240 
DU-2-84 2 011 04/11 01120 9 7.56 8.25 7.37 6.75 6.00 56 SU-2-B4 2 0120812201240 
DU-3-B5 3 0/1041110/120 14 7.56 9.25 7.37 6.75 7.00 70 SU-3-85 3 01208/2201240 
DU-5-B6 5 0/1041110/120 23 7.56 10.8 7.37 6.75 8.50 89 SU-5-B6 5 01208/2201240 
DU-7.5-B7 7.5 0/104111 01120 31 9.00 10.8 8.00 7.50 6.50 105 SU-7.5-B7 7.5 01208/2201240 
DU-10-B8 10 0/104/1101120 41 9.00 13.0 8.00 7.50 9.00 150 SU-10-B8 10 01208/220/240 

Power Line Conditioners 
'j 11--. --C---.j 

..::=. T -=--= 
~ B 
= 

1 = 

LOW-line voltages, dips, sags and spikes can cause severe damage to computers, telex, facsimile machines and 
other equipment. Impaired or lost data can result from electrical noise or power-line spikes. 
The LC series of power line conditioners can protect these sensitive systems by providing stable output volt
ages of ±2% for input variations of ± 15%. With built in ultra-isolation, the LC series provides common-mode 
noise attenuation of at least 120dB and reduces transverse-mode noise by 6OdB. Harmonic distortion of less 
than 3% makes the LC series compatible with any type of load. 

AMPS L W H ML MW 
0.55 5.31 4.25 5.25 4.37 2.50 
1.15 5.31 5.31 5.25 4.37 3.62 
2.25 7.56 6.25 7.37 6.75 4.12 
4.5 7.56 8.25 7.37 6.75 6.00 
7 7.56 9.25 7.37 6.75 7.00 
11.5 7.56 10.8 7.37 6.75 8.50 
15.5 9.00 10.8 8.00 7.50 6.50 
20.5 9.00 13.0 8.00 7.50 9.00 

• I EWCIN~ I 
ON 

8 
OFF 

~A~ 
PART NO. VA A B 

LC300 300 7.00 7.75 
LC500 500 7.00 7.75 
LC750 750 8.50 9.25 
LC1000 1000 8.50 9.25 
LC1500 1500 8.50 9.25 

EWC, Inc. reserves the riQht to make changes without notice in design and specifications in order to effect product improvemel).t. 

LBS 
12 
18 
33 
56 
70 
89 
105 
150 

C 
11.0 
11.0 
13.0 
13.0 
13.0 

385 HIGHWAY 33, ENGLISHTOWN, NJ On26 e ~® 
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5600 TRANSFORMERS 5600 

Power 
__________ Transformers/MIL-T-27 

ELECTRICAL SPECIFICATIONS 
Primary voltage [1-2] = 115V ±100/0 

400 Hz ±50/0 

Secondary Voltage ±30/0 with [1-21 = 115V 400 Hz and 
delivering rated load. [Range 5 to 300V] 

Dielectric strength 2.8 x max working voltage 

See table for balance of specifications. 

PHYSICAL SPECIFICATIONS 
Size-sizes for standard VA ratings are given in Table. 
Construction: Grade 5, Class S per MIL-T-27. 

VA Package 
Rating Size 

1.5 1.09 sq. 

1.5S 1.09 sq. 

3.0 1.09 sq. 

3.0S 1.09 sq. 

6.0 1.09 sq. 

6.0S 1.09 sq. 

9.0 1.09 sq. 

9.0S ·1.40 sq. 

16 1.40 sq. 

25 1.40 sq. 

HOW TO ORDER 

M 

Series-----...... T 
Designation 

Height 
Max 

0.47 

0.59 

0.59 

0.78 

0.78 

1.03 

1.03 

0.97 

0.97 

1.20 

1.5 

VA rating --,,[1_._5 _to_2_5_V_A1=---_.....I 

Reg. 
Max 
% 

23 

18 

18 

12 

12 

10 

10 

8 

8 

7 

A 

k _~[A __ or_B~I ____________ ~ 
Pac age 
style 

.0.t 
Max 
°C 

17 

17 

20 

20 

25 

25 

30 

32 

32 

45 

26 

[5 to 300V] 
Secondary-------------~ 
voltage 

Weight 
Max 
oz 

.85 

1.10 

1.10 

1.65 

1.65 

2.20 

2.20 

3.40 

3.40 

4.40 

TS 

[X, T, XS or TS] 
Schematic-=--:........:----=------------l 

SCHEMATIC "X" SCHEMATIC "T" 
(CENTER TAP) . 

'~ [: '~ t: 115V 115V 

4:0HZ 4:0HZ 

50n/c 06 n/c n/c 06 

PACKAGE STYLE A 

.138·32 UNC·2B .25 MIN. DEPTH 

-.,~ .032 ±.002 f4- 25 
" Dlf' TYP. ---1. :13 

~-::tBLE LL-J--.-L 

.164-32 UNC-2B .25 MIN. DEPTH 

...... _-+-_--->:LBLE 

SCHEMATIC "XS" 

'~'[' I 
115V I 

400HZ ! 
2 I 4 

s~ 05n/c 

400 Hz Miniature 

PACKAGE STYLE B 

.138·32 UNC·2B .25 MIN. DEPTH 

r .032 ±.002 25 

:g~L Dr' TYP· __ t 13 

f 
SEE TABLE 

Io...----+-_....J-----L 

.164-32 UNC-2B .25 MIN. DEPTH 

I 
L..-_....L..._---' :IBLE 

SCHEMATIC "TS" 
(CENTER TAP) 

'~;E' I 

115V ! 
400HZ : 4 

2 C: 

385 HIGHWAY 33, ENGLISHTOWN, NJ 07726 e ~® 
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5600 

Audio and Telephone 
CouplingTransformers 

TRANSFORMERS 5600 

These audio/matching transformers meet FCC part 68 and feature fre
quency response of ±0.5 dB from 300-3500 Hz. More specific perfor-

mance requirements may be met using several standard constructions or 
let our engineers design a custom unit for your specific application; 

SCHEMATICS 

SPECIFICATIONS: 

DC 
Part 

Impedance 
Max. Insert Cur-

Number Pri Sac Power Loss renl 
T6:6A10A ~oo 600 +7dBm 1.0dB 2mA 
T6:6A14A 600 600 +6dBm 1.4dB OmA 
T6:6A16A 600 600 +7dBm 1.2dB OmA 
T6:6A19A 600 600 +7dBm 1.1dB OmA 
T15:6A19A 1500 600 +5dBm 1.2dB OmA 
T6:6B19A 600 600 OdBm 1.9dB 120mA 
T6:6B19B 600 600 +9dBm 2.4dB 100mA 
T6:6C19A 600 600 +7dBm 2.0dB OmA 
T6:6D19A 600 600 +9dBm 2.4dB 100mA 
T6:6C19A01 600 6qO +5dBm 3.5dB ,80mA 
T6:6C19C 600 600 +6dBm 1.0dB 10mA 

FIG. 1 

A 

1 
B 

FIG. 2 

ALL DIMENSIONS IN MM 

MECHAfUCAL DIMENSIONS 
FIG 1 FIG 2 FIG 3 

MECHANICAL DIMENSIONS: 
DC Case A B C E F ;H 

Resist. A10 .415 .160 .330 .165 .435 .335 
Pri Sac Fig. Sch. (mm) (10.5) (04.0) (08.4) '(04.2) (11.0) (08.5) 
55 69 1 A A14 5.70 .230 .470 .215 .525 .435 

60 46 1 A (mm) (14.5) (05.8) (12.0) (05.5) (13.4) (11.0) 

52 48 1 A A16 .670 .235 .510 .215 .670 .580 

35 25 1 A 
78 67 1 A 
69 95 2 A 

(mm) (17.0) (06.0) (13.0) (05.5) (17.0) (14.7) 
A19 .770 .290 .590 .215 .570 .455 

(mm) (19.5) (07.4) (15.0) (05.4) (14.5) (11.5) 
B19 .770 .375 .420 .225 .690 .690 

65 86 2 B (mm) (19.5) (09.5) (10.7) (06.5) (17.5) (17.5) 
35 45 1 A C19 .770 .375 .640 .225 .690 .690 
65 86 3 A (mm) (19.5) (09.5) (16.3) (06.5) (17.5) (17.5) 

180 75 1 A 019 .800 .315 .570 .270 .620 .630 
19 26 1 C (mm) (20.3) (08.0) (14.5) (06.8) (15.8) (16.0) 

Wall Plug-in Adapters [Class 2] 
The products listed below provide general in
formation about our standard product line. We 
bave many other standard items available as 
well as custom design and manufacturing capa
bilities. Please contact our sales or engineering 
staff at the toll-free number listed below for 
information on your specific application. 

AC OUTPUT MODELS 
Model 

Number Vollage Currellt Series 
A4-900P 4V 900mA 35 
A5-700P 5V 700mA 35 
A6-700P 6V 700mA 35 
A8-500P 8V 500mA 35 
A12-400P 12V 400mA 35 
A24-200P 24V 200mA 35 
A4-1000P 4V 1000mA 41 
A8-1000P 8V 1000mA 41 
A12-1000P 12V 1000mA 41 
A18-600P 18V 600mA 41 
A24-500P 24V 500mA 41 
A27-400P 27V 400mA 41 
A6-3000P 6V 3000mA 48 
A8-2400P 8V 2400mA 48 
A12-1600P 12V 1600mA 48 
A16-1200P 16V 1200mA 48 

. A24-800P 24V 800mA 48 
A27-700P 27V 700mA 48 

MECHANICAL DIMENSIONS 
Case Siza (mm) 

Serlas Figure A B C 
35 1 43 69 42 
41 1 43 69 42 
41 2 50 70 40 
48 1 54 65 42 
48 2 56 82 49 

DC OUTPUT MODELS 
Model 

Numbar Voltage Current SeriBS 
03-500P 3V 500mA 35 
06-500P 6V 500mA 35 
09-300P 9V 300mA 35 
012-200P 12V 200mA 35 
015-200P 15V 200mA 35 
024-100P 24V 100mA 35 
D4-1000P 4.5V 1000mA 41 
06-1000P 6V 1000mA 41 
09-600P 9V 600mA 41 
012-500P 12V 500mA 41 
D15-400P 15V 400mA 41 
D24-200P 24V 200mA 41 
D6-1100P 6V 1100mA 48 
D8-1100P 8V 1100mA 48 
D12-1100P 12V 1100mA 48 
015-900P 15V 900mA 48 
D18-800P 18V 800mA 48 
D24-600P 24V 600mA 48 

Ewe, Inc. reserves the right to make changes without notice in design and specifications In order to effect product Improvement. 
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5600 TRANSFORMERS 5600 

QUALITY MAGNETICS 

Fernwood lJITI Transformer 

MILITARY • AEROSPACE • INDUSTRIAL 

Fernwood Transformer will manufacture 
products from your drawings or from your 
written requirements through our computer
aided design department. This program will 
produce optimum design and size for your 
high frequency requirements. Power range 
up to 50 KVA and frequencies up to 1 GHZ. 

We design to meet U L, CSA, and VDE 
when required. Our production is computer
controlled so each customer can have a 
timely flow chart of materials, processes, 
and delivery dates. 

Fernwood Transformer is on the QPL list for 
grade 4 and grade 5, MIL-T-27E. Military 
demands high quality and reliability. Our 
assembly lines have in-process inspection 
and all products are tested 100%. Our 
facility is approved to MIL-I-45208 and 
instrument calibration is per MIL-STD-
45662. Our soldering is certified to MIL
STD-2000. 

AUNITOF 

Tr&na1et~evicee Ino. 

560 Independence St., Belvidere, NJ 07823-2099 Phone: (908) 475-3207 Fax: (908) 475-3242 
EEM 1991 For manufacturers' sales offices, see yellow pages A·2227 



5600 TRANSFORMERS 5600 

W~[E~~ ~(Q)~[E DIV. 
MORLAN & ASSOCIATES INC. 
6825 McVey Blvd., Worthington, OH 13235 

FAX (614) 876-8538 (614) 889-6152 

ENERGY MONITORING 
EQUIPMENT 

SPLI.T CORE CURRENT (INSTRUMENT) TRANSFORMERS 
TRANSFORMERS 

Four models are available for round conductors plus one 
for buss bars. Use with any 5 Amp indicating or record
ing ammeter or with an Amp or Watt transducer. The 
flexible core is made of directional silicon steel. The 
secondary windings are copper wire. Encapsulation Is 
silicon rubber to protect against moisture, dirt, oil and 
corona. Remains flexible from -45° to + 200°C. Insula
tion level is 600 Vac and can be used over insulated con
ductors at higher voltages. Frequency: 50-60 Hz. Safety 
Factor: Secondary voltage is limited to less than 40 Vac 
when secondary leads are open. An electronic voltage 
clamp holds secondary voltage to less than 1 Volt when 
open circuit voltage exceeds 40 Vac. Transformer is red 
and secondary leads are yellow with spade connectors. 

SPECIFICATIONS 
Dimensiona--Inches 

CIRCULAR 

4"I.D. 6"I.D. IY'I.D. 11"I.D. Rectangular 
HAn 4.00 6.00 8.00 11.00 2.75 
"Bft 1.25 1.25 1.25 1.25 6.63 
"C" 1.50 1.50 1.50 1.50 5.50 
"on 6.50 8.50 10.50 13.50 9.38 
liE" 1.50 

Average Weight-Lbs 

3.50 4.25 5.50 7.50 4.25 

Current Circular Rect Burden Accu- Thrml 
Ratio 4" 6" 8" 11" 2.75x6.8~ VA racy Factor 

200/5 X 2 4% 1.25 
250/5 X 2 4% 1 .. 25 
300/5 X X 2 4% 1.25 
400/5 X X 2 3% 1.25 
500/5 X X X 3 3% 1.25 
600/5 X X X 3 2% 1.25 
800/5 X X X 5 2% 1.50 

1000/5 X X X X 10 2% 2.00 
1200/5 X X X X 10 2% 2.00 
1500/5 X X X X 10 2% 2.00 
2000/5 X X X X X 10 2% 2.00 
2500/5 X X X X 10 2% 2.00 
3000/5 X X X X 10 2% 1.50 
3500/5 X X X X 10 2% 1.50 
4000/5 X X X X 10 2% 1.25 
500015 X X X X 10 2% 1.25 
6000/5 X X X X 10 2% 1.25 

A-2228 For manufacturers' sales offices, see yellow pages 
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TRANSFORMERS 5600 

GlobTek, Inc. TRANSFORMERS 

POWER TRANSFORMERS 

KCT 20VA-600VA 

KBP 0.02 VA - 1.5 VA 

KTB 0.9VA-28VA 

KBl 0.95 VA - 35 VA 

KBH 0.95V-35VA 

KEBl 0.95V-35VA 

KEBH 0.95 V -35 VA 

KEl 50VA-320VA 

KEH 50VA-320VA 

KSl 50VA-5KVA 

KEL KEH 
KSH 50VA-5 KVA 

KFT 100 VA - 20 KVA 

CCS 32VA-1 KVA 

CCO 50VA-4KVA KSH 

CHP 0.95 VA -12 VA Note: Many other transformers available. 

PC Board Mounted Transformers also available. 
CPT 0.95 VA -12 VA 

APPROVALS: 

®~~~@@®IK~~~I®'iU~@W 
WORLDWIDE APPROVED ELECTRICAL & ELECTRONIC COMPONENTS 

ASK FOR OUR COMPLETE CATALOG 
GLOBTEK INC. • 7700 MARINE ROAD, NORTH BERGEN, N.J. 07047 • USA 
TEL: (201) 861·0246 • FAX: (201) 861·0740 • TELEX: 755·579 GLOBTEK 

EEM 1991 For manufacturers' sales offices. see yellow pages 
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5600 TRANSFORMERS 

CONTINUOUSLY ADJUSTABLE 
AUTOTRANSFORMERS 

ELECTRICAL FEATURES 

• NO SHORTED TURNS 
• 1-3% IMPEDANCE 
• NO THREE-PHASE IMBALANCE 
• 15 TIMES OVERLOAD CAPABILITY 
• CONTINUOUSLY ADJUSTABLE 

OUTPUT 
• LINE ISOLATION AVAILABLE 
• 25% AND 100% STEP-UP 

AVAILABLE 

MECHANICAL FEATURES 
• STANDARD SINGLE OR THREE-

PHASE CORE 
• EPOXY ENCAPSULATED COIL FACE 
• PLATED COIL TAPS/TURNS 
• SLIDING COPPER CONTACTS 
• SINGLE CORE ASSEMBLY UP 

TO 240 AMPS 
• LESS SIZE AND WEIGHT THAN 

COMPETITION 
• CLASS H, HIGH TEMPERATURE 

COPPER WIRE 
• UPPER LIMIT, LOWER LIMIT, AND 

ZERO START MICRO SWITCHES 
• MOTORIZED CONTROL; FIXED OR 

VARIABLE SPEED 
The patented Peschel™ Variable Transformer is a lin
early wound, continuously adjustable autotransformer. 
A sliding copper contact traverses the coil face to pro
vide variable voltage control. 

The PVT can provide variable ae voltage from 
240V to 13.8 kV, one or three phase and variable 
de voltage from 300V to 40 kV. Flexibility in design 
enables the PVT to meet varied applications. Ap
plications include: primary voltage control of high 
voltage and high current power supplies; ac or dc 
test equipment; motor, furnace and oven control; 
industrial and laboratory· use; line stabilization; 
transformer testing; and much more. 

SERVING APPLICATIONS 
NEVER BEFORE POSSIBLE 

WITH A VARIABLE TRANSFORMER 

AC VARIABLE 
480 Volt Input, Three Phase, Delta Connected 

KVA Amps 

0·600 V Output 216 120 

324 180 

432 240 

0-960 V Output 346 120 

518 180 

691 240 . 

KVA Amps 

0-300 V Output 31 60 

46 90 

62 120 

93 180 

124 240 

187 360 

0-480 V ciutp-ut 50 .60 

75 90 

100 120 

150 180 

200 240 

300 360 

480 Volt Input, Three Phase, Wye Connected 
KVA Amps 

0-600 V Output 62 60 

94 90 

125 120 

187 180 

249 240 

374 360 

0-960 V Output 150 90 

200 120 

299 180 

399 240 

599 360 

240 Volt Input, Single Phase 
KVA Amps 

J-300 V Output 27 90 

36 120 

54 180 

72 240 

108 360 

144 480 

0-480 V Output 43 90 

57 120 

86 180 

115 240 

173 360 

230 480 

480 Volt Input, Single Phase 
KVA Amps 

0-600 V Output 54 90 

72 120 

108 180 

144 240 

216 360 

0-960 V Output 86 90 

115 120 

173 180 

230 240 

346 360 

5600 

Model 

30A48-60D12 

6OA48-60D18 

6OA48.6QD24 

3OA48-96D12 

6OA48-96D18 

6OA48-96D24 

Model 

:30A24-30Y6 

,30A24:30Y9 

30A24-30Y12 

'30A24-30Y18 

30A24-30Y24 

30A24-30Y36 

30A24-48Y6 

30A24-48Y9 

30A24-48Y12 

30A24-48Y18 

30A24-48Y24 

30A24-48Y36 

Model 

30P48'-60Y6 

30A48-60Y9 

30A48-60Y12 

6OA48-60Y18 

6OA48-60Y24 

6OA48.6QY36 

30A48-96Y9 

30A48-96Y12 

6OA48-96Y18 

6OA48-96Y24 

6OA48-96Y36 

Model 

30A24-30S9 

30A24-30S12 

30A24-30S18 

30A24-30S24 

30A24-30S36 

30A24-30S48 

45A24-48S9 

45A24-48S12 

45A24-48S18 

45A24-48S24 

45A24-48S36 

45A24-48S48 

Model 

30A48'60S9 

30A48-60S12 

30A48-60S18 

30A48-60S24 

30A48-60S36 

6OA48-96S9 

6OA48-96S12 

6OA48-96S18 

6OA48-96S24 

6OA48-96S36 

HIPOTRONICS, INC .• ROUTE 22, BREWSTER, NY 10509. PHONE: (914) 279-8091 • TWX: (710) 574-2420 HIPO BRWS NY • FAX: (914) 279-2467 
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5600 TRANSFORMERS 5600 

VARIABLE TRANSFORMER 

DESIGN HISTORY 

Variable Transformers have been built for over 50 years by many 
companies around the world. There are two basic designs of 
electromechanical variable tranformers, linear and toroidal. The 
linear variable transformer is constructed in a vertical, or linear 
manner while the toroidal is constructed on a ring core, or 
"donut." The toroidal variabie tranformer is the most common 
device ,used. 

They are both single layer windings on a laminated steel core. 
The tums on one face of the coil are exposed. A carbon brush 
traverses the coil face to provide for voltage adjustment. In order 
to provide continuous, noninterrupted output voltage, the 
carbon brush must contact the next turn Q~fore leaving the 
previous turn. This creates a shorteatum condition. When the 
two turns, at different voltages, are bridged, or shorted, a 
circulating current results. This current, flowing through the 
shorted wire loop and carbon brush, creates. heat. This heat must 
be dissipated through the coil and brush holder. This inherent 

. design flaw severely limits the capability of these devices. To 
build a toroidal variable transformer capable of com mutating 
greater than their limit of 8 kVA of power, would require larger 
wire sizes and more brushes. Both oHhese changes would 
increase the short circuit current, thus rendering such a device 
impossible, without extravagant heat sinks, forced air, or oil 
cooling. 

In order to use the devices for applications greater than 8 kVA 
single-phase or 29 kVA three-phase, it becomes necessary to 
multi-stack or "gang" many core/coil assemblies in a series/ 
parallel configuration. This becomes not only cumbersome, but 
also less reliable due to the multiple brush and motor drive 
system required. SeNiceability is also difficult with such a 
"mechanical monster." 

Other variable voltage control devices designed for high 
power voltage control, above 100 kVA, have other design or 
operational flaws. These devices sacrifice efficiency, size and 
weight, waveform purity, power factor, and/or cost. 

What"the industry needed was a variable autotransformer, 
which is the most efficient variable voltage device, that is smaller, 
lighter, more reliable, easy to seNice and reasonably priced. 

THE PESCHEL SOLUTION 
Having tried every device available, Hipotronics sought to design 
the perfect voltage control device. What had to be done was to 
design a variable transformer that eliminated the shorted tum 
problem. The result of our efforts was the PESCHEL VARIABLE 
TRANFORMER. 

Having eliminated the short circuited turn problem, through 
our patented diode switching technique, it is now possible to 
build a variable tranformer capable of commutating greater kVAs 
and voltages than ever before possible. Most PVTs are con
structed on a standard single-phase or three-legged, three-phase 
core. With no series or paralleling of core/coil assemblies 
necessary (most models), the PVT is generally smaller, lighter, 
more efficient and more reliable than any other means of variable 
voltage control. 

Construction in a linear fashion affords greater design flexibility; 
core size, wire size, winding length. This allows for the design 
and construction of almost any kVA or MVA and any voltage, 
cnabling thc PVr to bc used in applications previously 
impossiblc with othcr variablc transformers • 

DESIGN 
The Peschel Variable Transformer is a continuously adjustable 
autotransformer. It is constructed of copper coils wound on a 
linear, laminated steel core. One face of the coil is epoxy 
encapsulated, then sanded to expose the turns. The exposed 
coil turns, or taps, are then plated. Each coil is wound in such a 
fashion as to expose two separate tracks of turns; one track of all 
the odd turns, the other even. Each track is traversed by a sliding 
copper contact. The sliding contacts are thinner than the distance 
between adjacent turns of the same track, thus not shorting the 
tums. Between the contacts is a series of back-to-back diodes. 
Using the diodes solely for their forward voltage drop (NO), the 
voltage required across the diode before it will conduct current, 
and maintaining transformer volts per turn less than the total FVD, 
essentially no current can circulate between the two contacts. As 
the contacts traverse the coil, the current flow to the load 
alternates between contacts, depending upon which turn of the 
transformer is being used, odd or even. 

This patented method provides for continuous voltage control 
with no shorted turns. 

PESCHELtm DC VARIABLE TRANSFORMERS 
VARIABLE DC Output, Insulated Primary, Three Phasc, Full Wave Bridge 

TRANSFORMER Outptlt Input 
Voltage Amps KW Model Voltage 

I~l 
300 SO 1S D30A24p·30YS 240 

SOO SO 2S D30A24p·SOYS 240 

750 50 37.S D30A24P-7S0YS 240 

1000 SO SO D60A24P-100YS 240 

2SOO SO 12S D60A48P-250YS 480 

SOOO SO 250 D60A48P-500YS 480 

10000 SO SOO D6OA48p·1oooyS 480 

USES: 20000 SO 1000 D60A416P-2oooyS 4160 
DC Motor Speed Controller 40000 SO 2QOO D6OA416P-4OOQYS 4160 
ChemICal Processes 
Electra-Magnets Outptlt Input 
Electropalntlng Voltage Amps KW Model Voltage 

300 90 27 D30A24p·30Y9 240 

500 90 4S DJOA24p·SOY9 240 

7S0 90 67.S D30A24P-7S0Y9 240 

ADVANTAGES: 1000 90 90 D6OA24p·100Y9 240 

No Electronics 2500 90 225 D6OA48P-2S0Y9 480 
No Waveshape Chopping 5000 90 450 D60A48P-500Y9 480 
No EHect on Power Factor 10000 90 900 D60A48p·1OO0Y9 480 
NoEMI 

20000 90 
Same Ripple, Any Voltage 

1800 D60A416P-2OOOY9 4160 

40000 90 3600 D6OA416p·4OOQY9 4160 

I HIPOTRONICS, INC .• ROUTE 22, BREWSTER, NY 10509. PHONE: (914) 279-8091 • TWX: (710) 574-2420 HIPO BRWS NY. FAX: (914) 279-2467 
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5600 TRANSFORMERS 5600 

30 YEARS OF SERVICE 
TECHNICAL DATA 

INPUT-117VOLTSAC 
FREQUENCY-TYPEAAC-5OI8O Hz TYPEB-60Hz 
OUTPUT CURRENT -15mA AT RATED RMS OUTPUT. 

H."wa .. Fullwa .. Fullwa .. Insulation 
Madel Secova\':!"ry Rectlilor 80~ Doubler -:'1"ry ='J.~ . Number Typo (5mA) (5mA) 

I~Z 
HIGH VOLTAGE 
TRANSFORMERS 
"RM" 
SERIES 
Hipotronics RM Series of high voltage transformers 
are designed for both air and oil environments. 
Models RM-17-3, RM 21-3 & RM 25-3 are manufac
tured for oil environment only. 

Models RM 6-1, RM 7-1, RM 8-1, RM 9-1 and RM 
10-1 are epoxy cast by special request. 

RM1·l 
RM1-2 
RM1.5·1 
RM'.5-2 
RM2-1 
RM2-2 
RM2.5-1 
RM2.5-2 
RM3-1 
RM3-2 
RM3.5-1 
RM3.5-2 
RM4-' 
RM4-2 
RM4.5-1 
RM4.5-2 
RM5-1 
RM5-2 
RM6-1 
RM7-1 
RMS-l 
RM9-1 
RM'O-' 
RM'2.5-3 
RM,7-3 
RM21-3 
RM25-3 

DC RECTI FER CIRCUITS FOR LISTED TRANSFORMERS 

A 1 kV 
B 1 kV 
A l.5kV 
B l.5kV 
A 2 kV 
B 2 kV 
A 2.5kV 
B 2.5kV 
A 3 kV 
B 3 kV 
A 3.5kV 
B 3.5kV 
A 4kV. 
B 4 kV 
A 4.5kV 
B 4.5kV 
A 5 kV 
B 5 kV 
A 6 kV 
A 7 kV 
A S kV 
A 9 kV 
A '0 kV 
C 12.5kV 
C 17 kV 
C 21 kV 
C 25 kV 

HALF WAVE RECTIFIER FULL WAVE BRIDGE' FULL WAVE DOUBLER 
(COLUMN 4 ABOVE) (COLUMN 5 ABOVE) (COLUMN 6 ABOVE) 

Eo= 1.25 E ... , 

l'iDd 

1.2kV 
1.2kV 
1.SkV 
1.8kV 
2.4kV 
2.4kV 
3 kV 
3 kV 
3.BkV 
3.SkV 
4.2kV 
4.2kV 
4.SkV 
4.SkV 
5.5kV 
5.5kV 
6 kV 
6 kV 
7 kV 
S kV 
9.5kV 

10.5kV 
12.5kV 
15 kV 
20 kV 
25 kV 
30 kV 

-Number 

RM1-1 

AM1-2' 

RM1.5-1 

RM1.5-2 

RM2-1 

RM2-2 

RM2.5-1 

RM2.5-2 

RM3-1 

RM3-2 

RM3.5-1 

RM3.S-2 

RM4-1 

RM4-2 

RM4_5-1 

AM4_5-2 

AM5-1 

RM5-2 

RM6-1 

RM7·1 

R1I8·1 

RM&-1 

RM10·1 

RII12.5-3 

RM'1-3 

AM21-3 

RM25-3 

1.2kV 2.4kV 15 5kV 
1.2kV 2.4 15 5kV 
1.SkV 3.6 23 5kV 
'.SkV 3.6 23 5kV 
2.4kV 4.S 30 SkV 
2.4kV 4.S 30 SkV 
3 kV S 38 BkV 
3 kV 6 38 SkV 
3.6kV 7 45 SkV 
3.BkV 7 45 SkV 
4.2kV S 53 10kV 
4.2kV S 53 10kV 
4.SkV 9.5 60 10kV 
4.SkV 9.5 60 ,0kV 
5.5kV '0.5 68 12kV 
5.5kV '0.5 68 12kV 
6 kV 12 75 12kV 
B kV 12 75 12kV 
7 kV 14 90 14kV 
S kV 16 '05 15kV 
9.5kV' ,9 ,20 17kV 

10.5kV 21 ,35 20kV 
'25kV 24 150 24kV 
15 kV 30 168 28kV 
20 kV 40 255 32kV 
25 kV 50 315 45kV 
30 kV 60 375 54kV 

DIMENSIONAL DATA 
Dlmenslons 

A B C Weights 
In. In. In. Ibs. 

(mm) • (mm) (mm) (kg) 

2-l3/l6N 3' 2-1W 2 
(71) (76) (57) (.9) 

3-1/16~ 2-7/8" 2_318H 2-1/2 
(77) (73) (60) (1,1) 

21-3/16" 3-3Ian 2-3/8" 3 
(71) (86) (60) (1.4) 

3-1/16" 2-7/8" 2-318" 2-1/2 
(77) , (73) (60) (1,1) 

2-13/16" 3-318" 2-318' 3 
(71) (86) (60) (1.4) 

3-1/16" 2-718" 2-318" 2-1/2 
(77) (73) (60) (1.1) 

3-318" 3-3W 2-7/16" 3-1/2 
(86) (95) (62) (1.6) 

3-1/16" 2-7/S" 2_318" 2-1/2 
(77) (73) (60) (1.1) 

3-318" 3-3W 2_7/16H 3-1/2 
(86) (95) (62) (1.6) 

3-1/16" 2-718" 2-318" 2-1/2 
(77) (73) (60) (1,1) 

3_3/8" 3-3W 2-7/8" 3-3/4 
(86) (95) (73) (17) 

4-1/8" 3_1/8N 2-3/8" 3-3/4 
(105) (79) (60) (17) 

4" 4-1/2" 3-118" 6 
(101) (14) (79) (2.7) 

4-1/8" 3-1 IS" 2_3ISN 3-3/4 
(105) (79) (60) (17) 

- 4-1/2" 3-1/8N 6 
(101) (114) (79) (27) 

4_1/8N 3-118" 2_3/8N 3-3/4 
(105) (79) (60) (17) 

4" 4-112" 3_1/4" 6-1/8 
(101) (114) (83) (28) 

4-1/8" 3-118" 2-318" 3-3/4 
(105) (79) (60) (17) 

4" 4-112" 3-3/S" 6-1/4 
(101) (114) (86) (28) 

4_1/2N 5-314" 3-1/16" 8-3/4 
(114) (146) (78) (40) 

4_1/2" 5-314" 3-3f16" 9 
(114) (146) (81) (4.0) 

4_1/2" 5-314" 3-5f16" 9-112 
(114) (146) (84) (4.3) 

4-1/2" 5-314" 3-1/2" 1-3/4 
(114) (146) (89) (53) 

5-318" 7_5I8N 4-1/2" 18-3/4 
(137) (194) (114) (85) 

5-518" 7-518" 4-1/2" 19-1/2 
(142) (194) (114) (87) 

5-314" 7_518" 4-1/2" 19-3/4 
(148) '(194) (114) (90) 

6" 7-518" 5" 20-1/4 
(152) (194) (127) (92) 

HIPOTRONICS, INC .• ROUTE 22, BREWSTER, NY 10509 • PHONE: (914) 279-8091 • TWX: (710) 574-2420 HIPO BRWS NY • FAX: (914) 279-2467 

A·2232 For manufacturers' sales offices, see yellow pages EEM 1991 



5600 TRANSFORMERS 

30 YEARS OF SERVICE 

/§Iob€® ISOLATION TRANSFORMERS 

MODEL 

IT5G-1A 

IT5G-3A 

IT5G-5A 

1T5G-10A 

IT1OG-1A 

IT1OG-3A 

IT1OG-5A 

IT1OG-10A 

High Voltage Isolation Transform
ers are used to supply ac power 
to systems operated at dc voltage 
above (or below) ground poten
tial. Typical applications include 
filament transformers, HV decks 
used in accelerators, E-beam sys
tems, ion sources, and neutral 
beam lines. 

SUMUNE SERIES 

Ratings vary from 1 kVA to 10 kVA 
and 150 kV to 1 Megavolt in iso
lation voltage. The relatively light 

. weight and compact size may be 
arranged physically or electri
cally to suit the application and 
installation configuration. Alter
nate input/output voltages are 
available. 

MODEL 

1T150-55 

1T150-105 

IT200-35 

IT200-55 

IT200-10S 

IT300-05 

DC ISOLATION 
VOLTAGE 

150kV 

150 kV 

200kV 

200kV 

200 kV 

300kV 

ALPHA SERI ES 

DC ISOLATION RATED INPUT/OUTPUT 
VOLTAGE KVA VOLTAGE 

SOkV 1 115 V/115 V 

SOkV 3 115V/115V 

SOkV 5 220 V/220 V 

50kV 10 220 V/220 V 

lOOkV 1 115V/115V 

100 kV 3 115 V/115 V 

lOOkV 5 220 V/220 V 

100 kV 10 220 V/220 V 

EMERALD SERI ES 
Emerald series units have a molded epoxy encasement for insu
lation. Ratings range from 500 VA to 5 kVA and isolation voltages 
from 25 kV to 100 kV, in air. Higher voltage versions are available 
designed for use in 6i1 or SF6 inSUlation. 

DC ISOLATION RATED INPUT/OUTPUT 
MODEL VOLTAGE KVA VOLTAGE 

IT25-.5E 25kV 0.5 115V/115V 

IT5G-1E 50 kV 1 115 V/115 V 

lT1OG-l EA 100kV 1 115V/115V 

IT5G-SE 50kV 5 220 V/220 V 

IT100-SE 100kV 5 220 V/220 V 

We welcome a discussion of your application. for more 
information ask for Catalog 41. 

5600 

RATED INPUT/OUTPUT 
KVA VOLTAGE 

5 220 V/220 V 

10 220 V/220 V 

3 115 V/115 V 

5 220 V/220 V 

10 220 V/220 V 

10 220 V/220 V 

Alpha series units are dou
ble shielded and insulated 
with mineral based oil 
(non PCB). Ratings range 
from 1 kVA to 10 kVA at iso
lation voltages of 50 kV 
and 100 kV. Standard units 
are 60 Hz, 50 Hz units and 
alternate voltages avail
able upon request. 

HIPOTRONICS, INC .• ROUTE 22; BREWSTER, NY 10509 • PHONE: (914) 279-8091 • TWX: (710) 574-2420 HIPO BRWS NY • FAX: (914) 279-2467 
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5600 TRANSFORMERS 5600 

nl-f=~IAr.~trir. current is only as good as the components that carry it. 

!'Concept Engineering" 
.,.",. .. ,r=,. ialist In Creating and Manufacturing 

Custom And Standard Inductor And 
ransformer Components .. · 

TRANSFORMERS: Hisonic's special power/converter and signal/ 
matching transformers for both audio and wide video ranges are used in air
borne comm/nav and ground communications systems. Included are toroidal, 
pot core, and laminated core types manufactured to commercial and MIL 
specifications. Our 30 year experience is at your disposal to help solve your 
transformer and inductor problems. 

INDUCTORS 
INDUCTORS: Our manufacturing capabilities are the result of experience 
dating back to 1950 and now include virtually every known construction your 
special applications may require ... and at reasonable prices. 

EXAMPLE DC CDNV/AC POWER 

OP VA Output Valls 
PIN Input Fraq. Rating Peak (or RMS) 

24-0170-10 10VDC 24KHZ 0.8 20CT 
24-0193·10 14/28V DC 6KHZ 18 4.7.11.5CT.22.5CT.550 
06-2124-10 200V L-L 400HZ-3~ 840 200L-L 
24-0107-10 14/28V DC 2KHZ 27 90/45CT.180/25.1S0/25 
24·0512-10 260V PK 100PPS 20KVA PK 4.6 KV PK PULSE 
24·0114-10 14/28V DC 400HZ 75 26.60 
24·0271-10 14/2SV DC 5KHZ 80 6.5Cf.22.5CT.100.100 
24-0277-10 42V DC 10KHZ 200 100 
24·0177-10 10VAC 400HZ 2 1.4.1.4.1OWMS) 
24·0169-10 26V AC 400HZ 17 21/13CT( MS) 
24-0215-10 115VAC 400HZ 1S0 20.27.27A2(RMS) 

EXAMPLE SIGNAL/PULSE/MATCH 

PIN Description Impedance Response Level 

24-0239-11 ~~e~ :a~nJlt~~~ch 150:150.25 100KHZ-2.5MHZ 80mw 
24·0275-10 135CT1000 1KHZ-2MHZ 4mw 
24-0659-10 Syncro/Resolver SOOOHMS 400HZ 270mw 
24-0240-10 Wide Bank Hybrid 600.600+600 50HZ-50KHZ 1mw 
24·0171-10 RadiO Free Hybrid 50.100+100 700KHZ-4MHZ 10mw 
24-0153-10 Pulse Match 10K.40K tp 1.2ms.tr60us 25mw 
24-01S0-10 Pulse Output 5.600w/tap tpAus.tr.2us 6KW 
24·110S-03 Epoxy encapsulated 10,000 V pulse transformer 

Size 
.28x.6x48H 
1.80Dx.94H 
4.3x3.9x2.1 H 
2.10Dx.8SH 
2.5x2.3x1.1 H 
2.90Dx1.5H 
2.0x2.0x1.0H 
2.0x2.5x1.2H 
1.90Dx.S6H 
1.0x1.4x1.3H 
3. 2x3.Sx4.1 H 

Size 
.63x.63x.44H 
1.10Dx.75H 
1.5x.75x.56H 
1.Sx2.0x1.0H 
750DxS5H 
.53x.53x.7H 
1.50Dx.SH 
3.2 in3 

\ / 
1 1/ • 

EXAMPLE 'CUSTOM INDUCTORS 

4 

3 
5 

PIN Fig. Description Characteristics 'l\tpe Size 

26-5103 Series 2 Encaps. PC Mtg. See R Series Std. Tor. 1.06x.5H 

06-4000·27 1 DC Filter Choke 250uH@1.5ACD Tor. 970Dx.4H 

06-4000-39 3 Var. Ind. PC Mtg. 90-110 MH Q250 Pot .80Dx.5H 

26-5034 Series 4 Xtal Case Mtg. See J Series Std. Tor. .34x.75x.8H 

26·5135·00 5 Shielded Choke 50uH@100ADC Lam. 2.65x5x3H 

*Advise requirements for recommended solution and quotati<?n 

SPECIAL ASSEMBLIES 
SPECIAL ASSEMBLIES: Today's equipment designs place extreme 
demands on component configurations. No challenge is too great for our 
engineers to tackle. If it can be built, Hisonic can build it. 

EXAMPLE CUSTOM ASSEMBLIES 

. Descr~tlon PIN Size 

27-0049-00 Metal cased multiple transformer inductor/capacitor network 7.Slb3 

24-1100-00 ~~~p~~41~~~~~~t~~~i~r~~~~~~~ ~~~~~:~~ 
18.9m3. 

27·0053-00 
4.5 in3 

In ... OTHER PRODUCTS: :(Mil Spec & Commercial) Filters-
Transformers-Tuned CirCUits-Amp/phase Equahzers-some Lumped Constant Delay Lines urn 

·310 N. Marion • P.o. Box 1~~;·. Olathe, Kansas 66061 • Phone: (913) 782-0012 • FAX (913) 782-0562 
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STANDARD TRANSFORMERS 

DIT SERIES - Drive Isolation 
Transformers. (12·550KVA, U.L. Listed) 

Designed to provide electrical isolation 
and voltage transformation for SCR 
adjustable-speed motor drives. Dry 
type. 600V class. Single phase and 
three phase. 50HZ and 60Hz. S% 
FCAN and FCBN primary taps. Open 
frame or NEMA 1 enclosed, 150°C 
risel220°C insulation class standard, 
11SoC or 80°C or ssoC rise/220°C in· 
sulation class optional. 

Size RaMe (KV A) 
Single Phase 
• 1,1112,3,5,8,12,15,20,27,30,34 
Three Phase 
• 8, 12, 15,20,27,34,40,51,63, 75, 
93,120, lSO, 180,220, 280, 330, 440, 
550,660, 760,870,980,1100. 

Standard Voltages Available 

Single Phase 
• Primary or Secondary 208, 230, 380, 
460,575,230/460,415 
Three Phase 
• Primary (.0.) 208, 230, 380, 460, 575, 
230/460, 415 
• Secondary 208Y112O, 23OY/133, 
38OY122O, 460YI266, 575Y1332, 
23Ox460Y/133x266,415Y/24O 

HVDT 15KV Class Transformer 

GPT SERIES-General Purpose 
Transformers (3-500KVA, UL Listed) 

Designed to provide electrical isolation 
and voltage transformation for lighting, 
electric heating and industrial motor loads. 
Dry type, 600V class, single phase and 
three phase, SOHz and 60Hz. FCAN and 
FCBN primary tap arrangements are 
standard. 1SO"C risel220"C insulation 
class standard, 110"C or 85"C rise/220"C 
insulation class optional. 

Size Range (KVA) 

Single Phase 

• 3, 5, 7112, 10, 15,25,37112,50, 75, 
100,167 

Three Phase 

• 3, 6, 9, 15,25,30,45,50,60, 75, 112112, 
150, 225, 300, 400, 50~ 75~ 1000 

Standard Voltages Available 
Single Phase 

• Primary (3KVA-15KVA) 240/480,208, 
2n, 480, 600 
(25KVA-167KVA) 240x480, 600 
• Secondary (All KVA sizes) 120/240 

Three Phase 

• Primary (A) 240, 480, 600 
• Secondary 208Y/120, 2401\, 480Y/2n 

SPECIAL TV MAGNETIC COMPONENTS 

Transformers 
• Convection, forced air or water 
cooled. 
e Dry type, liquid filled, cast-resin. 
e Low voltage, high voltage to 3OOKV. 
e High current t6 20,000 Amperes. 
e High frequency to 10KHz. . 
e L~ temperature rise, high efficiency. 
e Ferroresonant transformers -
conventional constant voltage and 
harmonic-neutralized. 
e Computer grade isolation 
transformers to 0.001 picofarads. 
• Low capacitance transformers, 
electrostatic shielded. 
e High reactance transformers· short 

circuit current limited. 
• Modulation (Output) transformers to 
SOKW. 
• Rectifier and filament transformers. 

Inductors 

LC Series· Link Chokes (DC) 
Designed for use as a smoothing in· 
ductor in the DC link between recti
fier and inverter in variable-speed AC 
motor drives from 15 to 1000 HP. Dry 
type, 600V class. 
LR Series • Line Reactors (AC) 
Designed for use as a line reactor in 
the three phase input lines supplying 

HVDT SERIES-High Voltage 
Distribution Transformers 
Designed for in-plant distribution and 
voltage step-down. Conventional dry 
type or resin cast coil. SKV through 
1SKV class. Single phase and three phase. 
SOHz and 60Hz. FCAN and FCBN primary 
tap arrangements are standard. 1SO"C 
risel220"C insulation class standard, 
110"C or 85"C or S5"C risel220"C insulation 
class optional. 

Size Rangt (KVA) 

Single Phase 
• 3, 5, 10, 15,25,37112, SO, 75, 100, 
167, 2OO,2SO, 333, 500 
Three Phase 
• 15,30,45,75,112112, lSO, 225, 300, 
400, 500, 7SO, 1000 
Standard VoHages Available 

Single Phase 
• Primary 
5KV Class: 24OO14160Y 
8.66KV Class: 416017200Y 
15KV Class: 72OOJ12470Y 
7620/13200Y, 796OI13800Y 
• Secondary (All KVA Sizes) 
1201240 

Three Phase 
• Primary (.0.) 
5KV Class: 2400, 4160, 4800 
8.66KV Class: 7200 
15 KV Class: 12000, 12470, 13200, 
13800 
• Secondary 
208Y/12O,24OA 
4fYJY/277 

DC Link Choke 
4 mH at 1000 Adc 
5 KV Class 

variable-speed AC motor drives from 
15 to 1000 HP. Dry type, 600V class; 
three phase; SOHz and 60Hz. 
Other specialty inductors include: 
eAC, DC. 
e Iron-core, air-core. 
e Linear, swinging. 
• AC current limiting reactors. 
e AC power factor correction 
reactors. 
• DC filter chokes. 
e AM modulation reactors. 

Saturable Reactors: 
Low voltage, High voltage to 15 KV. 
Sizes to 1000 KV A. 
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I 
These symbols appear on many electrical/electronic components distributed in the world market. They indicate that a country's standard-
setting agency has approved the design of the component and/or a testing agency has approved the performance of the component in 
meeting the standard. This page lists only those countries that have a symbol to represent their authority. 

e Argentina (IRAM) Instituto 

~ 
Hong Kong Hong Kong Standards \W Poland Polski Komitet 

Argentino de RacionaIization de & Testing Centre Nonnalizacji Miar i Jakosci (polish 
Materiales Committee for Standardization, 

Measures and Quality Control) 

.p.~.T~"<r.,. Australia (SAA) Standards 

~ 
Hungary (MSZH) Magyar 10 Portugal (CEP) Comissao 

{'Wi Association of Australia Szabvanyugi Hivatal (Hungarian Electrotecnica Portuguesa .. " Office for Standardization) 

® Austria (OVE) Oesterreichischer (JSTJ India (lSI) Indian Standards STAS Romania Institutul Roman de 
Verband fUr Elektrotechnik Institute "Manak Bhavan" Standardizare (Romanian Standards 

Institute) 

18CI 
Belgium (CEB) Comite ill Indonesia Badan Kerjasama #'"Q1. ... ~ Singapore Singapore Institute of 
Electrotechnique BeIge Standardisasi LlPI-YONI (LIPI- i~\ Standards and Industrial Research 

YONI Joint Standardization 
Committee) 

ABNT Brazil (ABNT) Associaliao B Iran Institute of Standards and ~ South Africa (SABS) South 
Brasileira de Nonnas Teonicas Industrial Research of Iran African Bureau of Standards 

@) Canada (CSA) Canadian 
~ 

Ireland (IIRS) Institute for Spain (IRANOR) Instituto 
Standards Association Industrial Research and Standards Nacional de ~ionalizaci6n y 

Normalizaci6n 

@ Czechoslovakia Urad pro SII Israel (SII) Standards Institution 

~ 
Sweden (SEK) Svenska 

Nonnalizaci a Mereni (Office for ofIsrael Elektriska Kommissionen (Swedish 
Standards and Measurements) Electrotechnical Commission) 

@ Denmark (DEK) Dansk 

~ 
Italy (CEI) Comitato @ Switzerland (SEV) 

Elektroteknisk Komite (Danish Elettrotecnico Italiano (Italian Schweizerischer Elektrotechnischer 
Electrotechnical Committee) Electrotechnical Committee) Verein Postfach 

~ 
Egypt (EOS) Egyptian 

0 \ Japan (JISe) Japanese Industrial <@> Turkey (TSE) Turk Standardlari 
Organization for Standardization and Standards Committee Agency of Enstitusu (Turkish Standards 
Quality Control Industrial Science and Technology Institution) 

® Finland (SETI) Electrical, 

S Korea, Republic of (South) 

~ 
United Kingdom (BSI) British 

Inspectorate Industrial Advance Administration Standards Institution 

@) France (UTE) Union Technique @) Mexico (DGN) Direcci6n General 'iU United States Underwriters 
de I'Electricite de Nonnas Secretaria de Patrimonio Laboratories Inc. 

y Fomento Industrial Puente de Recognized Component Mark 
TecamachaIco 

!!.!: 
Germany, Democratic 

IKE MAl Netherlands (NEC) Nederlands ® United States Underwriters 
Republic of (East) (ASMW) EUR Elektrotechnisch Comite 
Amt fUr Standardi-sierung Laboratories Inc. 
Messwesen und Warenprufung 
(Office for Standardization, gw New Zealand (SANZ) Standards [J Venezuela CODELECTRA en Metrology and Quality Control) 

Association of New Zealand Conjunto con COVENIN Avda. 

@) Germany, Federal Republic ppal. 
of (West) (DKE) Deutsche 

~ 
Electrotechnische Kommission im 

® Norway (NEK) Norsk 
A,A 

Yugoslavia Federal Institute of 
DIN und VDE (Gennan 

Elektroteknisk Komite (Norwegian Standardization 
Electrotechnical Commission of 

Electrotechnical Committee) 4'0< DIN and VDE) 

ELOT Greece (ELOT) The Hellenic <I> Pakistan Pakistan Standards 
. Organization of Standardization Institution 
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ISL PRODUCTS 
INTERNATIONAL LTD. 

Dept. EM, 235 Robbins Lane, Suite 270, Syosset, NY 11791 
(516) 937-34751TWX 5032421ISL-INT 

FAX (516) 937-3840 

• EUROPEAN APPROVED TRANSFORMERS AVAILABLE 
• SAFETY AGENCY (UL, CSA, TUV ... ) APPROVED SERVICES AVAILABLE 

TRANSFORMERS 
Telecom, Industrial, Power 

• Standard and Custom Design 

• Power Ranges 75 mW-300W 

• UL Construction as Required 

• Telecommunications Transformers Meet 
FCC Specs Part 68 

• Split Bobbin and Other Lead Configurations 
Available 

AUDIO/COMMUNICATIONS 
TELEPHONE TRANSFORMERS 

T~~ 
I---OvER~LL-- -I TL 

T--g~ 
W T L TW 

BETWEEN . I L .BT 
ROWS -, ," 

Impedance Resistanci 
Part Descrip-

Type No. tlon Prl Sec Prl Sec Dimension 

AT-141 Output SOOc.T. 8 35 .8 L =15.2mm(.599) 
EI-14 AT-142 Coupling 600C.T. 600C.T. 45 40 H =11.0mm(.433) 
Series W =12.0mm(.473) 
.075 AT-143 Output lKC.T. 8 60 .8 TW= 2.0mm(.079) 

Watt.; AT-144 Coupling 10KC.T. 600C.T. 4S0 100 
TL = 3.8mm(.150) 

Max. BT = 2.5mm(.098) 
AT-145 Driver 10KC.T. 2KC.T. SOO 200 All Dimensions Nom 

AT-161 Output 500C.T. 8 22 .8 L =17.7mm(.697) 
EI-16 AT-162 Interstage 500C.T. 500C.T. 30 28 H =14.0mm(.551) 
Series W =16.0mm(.630) 
.100 AT-163 Output 1.2KC.T. 8 80 .8 TW= 2.2mm(.086) 

Watts AT-164 Output 48C.T. 8 2.5 .5 
TL = 4.0mm(.157) 

Max. BT = 2.8mm(.110) 
AT-165 Output 200C.T. 8 12 .8 All Dimensions Nom 

AT-191 Output 200C.T. 8 12 .8 

AT-192 Output 500C.T. 8 26 .8 

EI-19 AT-193 Coupling BOOC.T. 600C.T. 65 55 L =20.3mm(.800) 
H =16.2mm(.640) 

Series AT-194 Output 800C.T. 8 40 .8 W =14.5mm(.571) 
.200 

AT-195 Output 
TW= 2.2mm(.086) 

Watts 1.2KC.T. 8 80 .8 TL = 4.2mm(.16S) 
Max. AT-196 Interstage 1.SKC.T. 500C.T. 120 50 BT=3.0mm(.118) 

All Dimensions Nom 
AT-197 Coupling 10KC.T. 600C.T. 600 100 

AT-198 Driver 10KC.T. 2KC.T. 600 155 

AT-241 Output. 48C.T. 8 2.5 .5 

AT-242 Output 120C.T. 8 7.0 .7 

EI-24 AT-243 Output 200C.T. 8 12.0 .5 L =25.3mm(.100) 
H =18.4mm(.725) 

Series AT-244 Output 500C.T. 8 180 .7 W =16.0mm(.630) 
.460 TW= 2.6mm(.102) 

Watts AT-245 Interstage SOOC.T. SOOC.T. 35 2& TL= 4.8mm(.189) 
Max. AT-246 Driver 10KC.T. 2KC.T. 600 155 BT = 4.5mm(.177) 

All Dimensions Nom 
AT-247 Output 1.2KC.T. 8 75 .8 

AT-248 Coupling 600C.T. 600C.T. 65 55 
.. • Welcome Offer Orlgmal Sample and Diagram 

SEE OUR PAGES IN SECTIONS 2100, 3130, 4750 " 6000 

WALL PLUG-IN ADAPTORS 
POWER SUPPLIES WITH 

BUILT IN DIPLEXERS 
Case Sizes EI - 28 to EI • 76 
Regulated and Unregulated 

UNIQUE SPACE 
EFFICIENT DESIGN 

EI-35 

POWER TRANSFORMERS 

ml-~i: 3:m-=D ~li i: :~!J1~ U ~-- A--_ I 1-- A _. ~ I 
f--- B ---

B -- I 
_ c -- c "-----4 

OJ nJ 
HORIZONTAL TYPE VERTICAL TYPE 

DIMENSIONS: M/M 

Metric 
Size 

Output 
(VA) Input A 

EI-28 29.5 
(1) 120 

27 

EI-35 36.5 
(2) 120 

31.5 

EI-41 42.5 
(4.5) 120 

35 

EI-48 50.5 
(7) 120 

42 

EI-54 56 
(13) 120 

48 

EI-57 59 
(18) 120 

49.5 

EI-60 62 
(25) 120 

52 

EI-66 68.5 
(40) 120 

57.5 

EI-76 79 
(75) 120 

67 

EI-86 87.5 
(110) 120 

75 

EI-96 98 
(300) 120 

85 

HORIZONTAL TYPE 
VERTICAL TYPE 

B C D 

37.5 49.5 
9-15 

35 47 

45 56.5 
10-17 

41 53 

52 61 
14-24 

45 57 

60 69.5 
17-25 

52 64 

67 78 
20-26 

59 70 

70 80 
20-26 

61 75 

75 89 
21-33 

66 78 

81 92 
23-41 

74 84 

90 100 
31-41 

78 89 

105 107 

86 9'7 
31-41 

109 120 
40-60 

96 107 

E F H 

28 
25-34 3.5 x 5.8 -

31 

32.S 
31-40 3.5 x 5.8 ,.--

38 

37 
32-43 3.S x 5.8 - 44 

43.5 
37-46 3.5 x 5.8 ,..-

51 

49 
44-56 4.2 x 6.5 5iI 

51 
44-56 4.2 x 6.5 -

60 

54 
45-2 4.2 x 6.5 63 

59 
53-70 4.2 x 6.5 -

69 

65 
60 Sx7 -

78 

74 
87 5x7 -89 

84 
77 5x7 ~ 

98 

EEM 1991 For manufacturers' sales offices, see yellow pages A·223· 
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--=--u. Pulse Transformers 

Type T-70 ETHERNET LAN APPLICATIONS 

16 15 1~ 13 12 11 10 9 JBM Turns OCL E-T Pri/sec. Capacitance 
Model II Ratio . UH Constant RlaeTime Leakage (PI max) 

1'70-601 1:1 35 2.5 3.0 .25 10 

jbm T -70-6xxx 1'70-602 1:1 50 2.5 3.0 .25 10 
1'70-603 1:1 75 2.5 3.0 .25 10 

1123~56781 L.320-l 
1'70-604 1:1 100 2.5 3.0 .25 10 
1'70-605 1:1 200 3.0 3.0 .25 10 

1----.B80MAX.---j 'MAX., 

.200 ~~R ",... .~~ ~ 
Note: .OCL IS the Pulse Inductance measured with a pulse voltage of 1.0 V peak, 

a pulse width of .4 

~ ~AX. 
OSEe and PRR of 1 MHz . 

T \---,- .700---1 
I ,~~~INS O~CI I .300 

.100 CENTE RSI althe seating plane 
Leads: .020 W x .010 Th. 

• Comply with all international safety requirements 
• IEEE 802.3 compatible 
• Suitable for high frequency applications 

TYPE T-59 STARLAN APPLICATIONS 

• IEEE 802.3 compatible TABLE OF ELECTRICAL SPECIFICATIONS @ 25°C 
• All parts comply with safety requirements Turns Pulse ET Rise Pri/Sec Pri-Sec Primary 

5600 

DCR 
Ohm 
.30 
.30 
.30 
.30 
.30 

for LAN JBM Ratio Inductance Constant Time CWIW LL DCR HYPOT 

• Custom design available 

.500 MAX 
12.70 MAX 

.350 MAX lOLERANCE +/- .010 
8.89 MAX + /- 0.25 

---' 

~ ---,6.35 MAX 1 J',,[' 3 
'120~- .250 MAX 

r- [.070 MIN 2 4 
1.77 MIN 

Model # (±5%) (~h±20%) (V-~smln.) (nsmax.) (pI max.) (\Ihmax.) (ohms max.) 

SING 1'59-101 
DaUB 1'59-301 

1'59-201 
.800 

)-20.32 MAXl 

.385 MAX 

1:1 2.5 

1:1 2.5 
1:1:1 500 

f I
~ 

.~ MAX lOLERANCE ~;:: ~1g 

~
-.250MAX 
6.25 MAX 

='---'.120 
---r3.04 

14 1210 8 

.LJ.LJ 
'n'n 

25 50 35 6.0 1.0 

25 20 40 0.80 1.0 

8.5 5.3 32 0.4 1.3 

D 6"1 ALL WHITE MARKING 
3 4 .350 MAX 
1 2-1 

~MAX ~ 

(Vrms) 

2000 

2000 
2000 

.020 DIA. SOLDERABLE LEADS .020 DIA. SOLDERABLE LEADS 1 3 5 7 
ftr.500MAl---. mr.350rAX ~ 

l J ~:J:~IN ~ 
g1.~ ~ #24T.C. Nl 

.400 
10.16 

TYPE T-90 TOKEN RING APPLICATIONS 

• 802.5 Token ring compatible RATINGS: ALL TRANSFORMERS 

I L34O..i I 190Ll 
L400-i 200j 

• Single and dual package TumsRatio Insertion Loss CMRR RetumLoss Rise Time HYPOT 

• Meets all international safety standards 1:1:2:2 0.50 dB Max. -60dB Min. 20 dB Min. 15 ns Max. 1000V-RMS 

• Designed for T1 token ring applications TABLE OF ELECTRICAL SPECIFICATIONS @ 25°C 

A·2238 

Primary Primary Pri-Sec 
JBM OCL LL CWIW 

Model (~htyp) !I.lhmax.) (pi max.) 
SINGLE 1'90-301 500 0.25 10 
DUAL T-90-601 500 0.25 10 

Dual Package 

Single Package 

#24 TC 

.+~I~~U~U~U~U~U~u-~U~J~~028 
.015 I U 

#24 T.C. -I jo-.10Qr .300 

JBM Electronics, Inc .• 1 Commerce Drive· Bedford, NH 03110 
603~623~0222 • Fax: 603~623-0446 

For manufacturers' sales offices, see yellow pages 

OCR 
Pri I Sec 

(ohms max.) 
0.40 I 0.80 
0.40 0.80 lJ [16 

2 15 3J F14 

4 L'3 5J ['2 
6 11 

][ 

EEM 1991 
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--=--u. Pulse Transformers 

10 BASE-T DUAL ISOLATION AND FILTER MODULE WITH COUPLING TRANSFORMER 

• IEEE 802.310 8ase-T Spec 

• Compact size 
• Designed for use with several 10 8ase-T-Chip 

Type T-60-501 

TABLE OF ELECTRICAL SPECIFICATIONS 

Insertion Return Cross GroupOelay Pri/Sec Cut-off 
loss (1-10MHz) loss Talk Change Isolation Frequency 
TX:1.0dB Max 5MHZ 1-10MHZ 2.n5 Max 2000 Vrms 17MHZ± .7MHZ 
RX:1.0dB Max 15dB Min 30dB Min 

MECHANICAL DIMENSION SCHEMATIC 

.--------------------------. 
I- 1.00 'I 1- 385

"-/ 9_77 FILTER 

--1-1 I 

~ 

R 
}--i---+-------+----------< r----+-----------\ 15 

1'60-501 _25 Max 
6_35 

}-__ -..J '-----+-----------\ 14 

_100 U U U U U U t min 

-t -I 
_300 1-7.62 

6 )-f-------i------1-----------., ,----+------------\ 11 

FILTER 

8 ,--iL----------.JI----~ '-----+-----------\ 9 L __________________________ ~ 

Type T-60-401 
SIGNAL LINE/FILTER/COMMON MODE CHOKE 

OCl Turn CWW leakage OCR Hipot 
Ratio (+2%) Max Inductance OHMS Max 

24-36 1:1:1 :1 25 PF .3 UH Max .20hm 500Vrm5 
UH Max 

MECHANICAL DIMENSION SCHEMATIC 

~ 1-- ---I ~ _500 max 0400 
12_7 10.16 

T 2 7 

H!0-401 .370 
9.40 

--L ~ 3 6 

.100 
2_54 4 5 

-1 
1 __ 

100 t-J .300 I~ 
2_54± .25 7_62 

JBM Electronics. Inc. • 1 Commerce Drive· Bedford, NH 03110 
603-623-0222 • Fax: 603-623-0446 

EEM 1991 For manufacturers' sales offices, see yellow pages . A·2239 



MINIGLOSSARIES 
F R ULAS·CHA TS 
PRO T SELECTION GUIDES 

F ~E~ TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

91/92 EDITION OF EEM 
Abbreviations/Acronyms 

A-1114, 8-1037, C-1116, 0-1068 
AC Power Supplies, Product 

Selection Guide 
ASCII Code 
Batteries, Product Selection Guide 
Batteries & Fuel Cells, 

Characteristics 
Cabinets, Enclosures, Racks & 

Chassis, Product Selection Guide 
Capacitors, Basic Formulas 
Capacitors, Miniglossary 
Capacitors, Product Selection Guide 
Coils, Chokes, Inductors, 

Product Selection Guide 
Conductors, Maximum Current Capacity 

of Copper & Aluminum 
Connectors, Miniglossary 
Connectors, Terminals & Sockets, 

Product Selection Guide 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide 

DC Power Supplies, Product 
Selection Guide 

Delay Lines, Product Selection 
Guide 

Dielectrics, Thermal Conductivity 
Discrete Semiconductors, Product 

Selection Guide 
Displays, Readouts, & CRTs, 

Product Selection Guide 
EBCDIC Code 
Encapsulation, Miniglossary 
Fans, Blowers, Cooling Equipment, & 

Heat Exchangers, Product 
Selection Guide 

Fiber OpticS, Miniglossary 
Fiber Optics, Product 

Selection Guide 
Filters, Power, Product 

Selection Guide 
Filters, Signal, Product 

Selection Guide 
Instruments, Test & Measuring, 

Product Selection Guide 
Interconnection Systems, Product 

Selection Guide 
Keyboards & Keypads, Product 

Selection Guide 
Lamps, Lights, & Indicators, 

Product Selection Guide 

0-2146 
D-1086 
0-1427 

0-1468 

C-1003 
A-1078 
A-1054 
A-1003 

A-1155 

C-1825 
C-1329 

C-1149 

A-1300 

0-1501 

A-1493 
C-1709 

A-2082 

8-1032 
0-1110 
C-1126 

C-1601 
8-1224 

8-1214 

A-1609 

A-1651 

0-1207 

C-1678 

8-1794 

8-1135 

Logofinder & Trademark Directories 

Microwave Components, Product 
Selection Guide 

Military Qualified Products List I 

Motors, Drives, & Rotating Components, 
Product Selection Guide 

Opto Semiconductors, Miniglossary 
OScilloscop,es, Product 

Selection Guide 
Panel Hardware, Product 

Selection Guide 
Panel Meters, Analog & Digital, Product 

Selection Guide 
Potentiometers, Trimmers, Controls, & 

C-901 

A-1746 
8-1002 

8-1233 
8-1334 

0-1406 

C-1582 

0-1340 

Rheostats, Product Selection Guide A-2013 
Power Supplies, Miniglossary 0-1522,0-2184 
Power Supplies, AC, Product 

Selection Guide 
Power Supplies, DC, Product 

Selection Guide 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide 

Relay Contact Forms 
Relays, Electromechanical, 

Miniglossary 
Relays, Product Selection Guide 
Resistor Color Codes 
Resistors, Product Selection Guide 
Servo Components, 

0-2146 

0-1501 

8-1347 
8-1550 

8-1449 
8-1397 
A-1924 
A-1835 

Miniglossary 8-1270, 0-2244 
SI Units, Basic Guide To, 

A·2080, &1666, C·1362, 0-2246 
Solenoids, Product Selection Guide 8-1614 
Switches, Product Selection Guide 8-1639 
Symbols-International Authorities 

A-1139,8-1024,C-1156,0-1090 
Thermal Components, Product 

Selection Guide 8-1831 
Thermal Conductivity of Dielectrics 

at Room Temperature 
Thyristors/High Power Diodes, 

Miniglossary 
Timers, Miniglossary 
Trademark & Logofinder . 

Directories 
Transducers & Encoders, Product 

Selection Guide 
Transformers, Product 

Selection Guide 
Wire & Cable, Product 

Selection Guide 
Wire Gauges-Diameter, Area, 

Copper Weight 

C-1709 

A·1728, A-2084 
8-1409,0-1149 

C-901 

8-1872 

A-2131 

C-1705 

C-1864 
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~'-EROME; 
------ INDUSTRIES 
_ CORPORATION 

TRANSFORMERS 

TRANSFORMERS 
CUSTOM DESIGNED AND STANDARD 

5600 

Made in the USA 
DESIGNED 

FOR THE WORLD 

WALL PLUG-IN/DESKTOP STYLElWALL MOUNTED TYPICAL PRODUCTS 
APPLICATIONS-Computers, Modems, Microprocessor Controlled Sys- TRANSFORMERS Partial Usting-llthers Available 

terns, Telecommunications, Operational Amplifiers, Computer Periph
erals, Test Equipment, Security Systems, Multiplexers, Medical 
Equipment. 

EUROPEAN STYLES 
INTERNATIONAL DESIGNED WALL PLUG-IN 
AND DESKTOP PRODUCTS 
Custom designed to European specifications 
FOR BATTERY CHARGERS 
• Ni-Cad batteries 
• Lead acid/GeliCel/s 
• Fixed & automatic dual voltage 

FOR POWER SUPPLIES 
• Non-filtered/non-regulated 
• Filtered only 
• Regulated 
• Multi output 

Part 
ND. 

PITB-63 
PITG-34 
PITB-162 
PITI'-56 
PITB-10 
PITB-125 
PITH-15 
PITB-28 
PITB-134 
PITB-149 
PITB-140 
PITF-23 
PITB-67 
PITH-25 
PITB-152 
PITB-185 
PITH-40 
PITB-125 
PITS-161 
PITI'-22 
ILTF-9 
ILTX-40 
ILTX-11 
ILTX-12 
ILTHO 
ILl'l-ll 
ILTY-12 
ILTI'-26 

OUtput case 
Vae lac: VA Size UL CSA 

7.5 1.5 11.5 B YES YES 
7.5 3.5 26 G YES 
8 0.1 0.6 B YES YES 
5 2.0 15 F YES 

10 0.5 5 B YES YES 
10 0.75 7.5 B YES YES 
10 1.5 15 H YES 
12 0.25 3 B YES 
12 0.45 5.4 B YES 
12 0.93 11 B YES YES 
12 1.25 15 B YES YES 
12 2.0 - 24 F YES 
13.5 1.1 15 B YES YES 
14 1.43 20 H YES 
15 0.65 9.5 B YES YES 
16 ct 0.625 10 B YES YES 
16 ct 1.25 20 H YES YES 
18 0.25 4.5 B YES 
19.5 ct 0.3 6 B YES 
25.4 ct 1.0 25.5 F YES 
12.5 2.5 31 F YES YES 
12 3.5 42 X 
16 3 48 X 
24 2.5 60 X 
12 4 48 Y 
16 3.5 54 Y 
24 2.5 60 Y 
27 1 27 F YES YES 

• Switchers 

All types of fast chargers available 
See pages of this issue for additional information on 
battery chargers and power supplies. 

CALL CUSTOMER SERVICE 908-353-5700 
Jerome Industries Corporation1730E Division St., Elizabeth, NJ 07201/908-353-5700/FAX: 908-353-1021 

EEM 1991 For manufacturers' sales offices, see yellow pages A.2241 



5600 TRANSFORMERS 

Split Bobbin Power Transformers & 
Split Bobbin Isolation Transformers 
• 50/60 Hz 
• Power Ratings to 1800 VA 
• Single, Dual, and Tapped Primaries 
• Single and Multiple Outputs 
• Terminals for Quick-Connect or Soldering 
• Flexible Leads also Available 
• Available enclosed with Steel Covers 

• Non-Concentric Winding - Lower Capacitance 
- Better Insulation - 2500·4000 VRMS Hipot
No Need for Electro-static Shield 

• LOW LEAKAGE , 
• We design to meet UL; CSA, VDE, 

IEC, and TUV Standards. 

WE SPECIALIZE IN POWER TRANSFORMERS 
AND ISOLATION TRANSFORMERS FOR 

MEDICAL ELECTRONICS (PATIENT 
ATTACHED EQUIPMENT) FOR DOMESTIC 

AND FOREIGN APPLICATIONS. 

5600 

transformer 

CUSTOM PROTOTYPES AVAILABLE WITHIN ONE WEEK 

SplitBobbinand Low Toroidal Power & 
Profile Split Bobbin Toroidal Isolation 
PC Board Transformers Transformers 
• 50/S0 Hz 
• Power Ratings to 

48 VA 

Auto- transformers 
• 50/500 Hz 
• Power Ratings: 

to;3,SOO VA 

• 50/500 Hz 
• Power Ratings to 

Over 1 ,000 VA 

Rectifier Power 
Transformers 
with Flexible Leads 
• 50/500 Hz 
• Power Ratings up to 1800 VA 
• Wide Range of Voltages 
• Single, Dual, and Tapped Primaries 
• Single and Multiple Outputs 
.1 Available Enclosed in Steel Covers 

WE DESIGN TO MEET UL, CSA, 
VDE, IEC, & TUV STANDARDS 

See the Following Pages for Our Standard Split 
Bobbin Power, Isolation and PC Board Transformers 

and Toroidal Transformers 

J M Transformer Co., Inc. 
112 FLORIDA STREET, FARMINGDALE, NY 11735 • (516) 293·0475 ~ FAX: (516) 293·3923 

A·2242 . For manufacturers' sales offices, see yellow pages EEM 1991 
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transformer ________ Joroids 
• Low Magnetic Strayfield 
• High Efficiency . , 

• Light Weight and Small 
• Quiet 
• Easy Mounting 

(Optional mtg. washer with 
2 neoprene pads available) 

• Low Profile Designs Are Readily Available 

TOROIDAL ISOLATION 
TRANSFORMERS 
• Low Leakage 
• 4,000 VRMS Hipot 
• Insulated With Extra Care 
And Extra Insulating Material 

TOROIDAL POWER 
TRANSFORMERS 
ideal for use in rectifier circuits 

Toroids are ideally suited for Custom 
Designs at NO EXTRA COST; your 
requirements for power transformers 
are likely to vary mechanically and or 
electrically. Consequently we do not 
feature standard toroidal power 
transformers. 

STANDARD TRANSFORMERS 

Part 00 HT 
Approx. Secondary 

Number lbs. RMS Rating 

Ti-1.9 5.4" 1.9" 4.9 115V @ 1.9A 

Ti·2.5 5.4" 2.2" 5.8 115V@2.5A 

Ti-3.6 5.4" 2.9" 8.3 115V@3.6A 

Ti-4.7 5.9" 2.9" 10.5 115V@4.7A 

Ti-8.7 7.8" 2.7" 16.0 115V@8.7A 

Size 00 HT 
Approx. Typical power Typical Power 

lbs. 60 Hz 50/60Hz 

250 5.4" 1.9" 4.9 300 VA 250 VA 

325 5.4" 2.2" 5.8 390 VA 325 VA 

475 5.4" 2.9" 8.3 570 VA 475 VA 

600 5.9" 2.9" 10.5 720 VA 600 VA 

1,000 7.8" 2.7" 16.0 1,200 VA 1,000 VA 

MANY OTHER SIZES ARE AVAILABLE. 

Phone or send your 
requirements for immediate response. 

J M IranslOrlDer CO., Inc. 112 FLORIDA STREET, FARMINGDALE, NY 11735· (516) 293-0475· FAX: (516) 293-3923 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2243 
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Split Bobbin transfonner 
Transformers ___________ ~ 
The use of a Split Bobbin allows winding to be 
nonconcentric (side-by-side), consequently high 
isolation is achieved at low cost. 

• Better insulation - 2500 VRMS hipot is standard. 
• Lower capacitance - no need for electro-static 

shield. 
• Low Leakage 

AlsQ available: ~ 
• Units with 4000 YRMS hipot MW 

• Steel covers • Consult factory for any other ~ ~ 
• Flexible leads configurations you may require w~ " ~L 
• Multiple outputs • High voltage transformers ~ 

• Tapped primaries • We Design to Meet UL, CSA, 
• Quick disconnect YDE, lEe, & TUY Standards. 

terminals 
CUSTOM PROTOTYPES 
AVAILABLE WITHIN ONE WEEK. 
CHECK OUR LOW PRICES • 

..... lWII!I!! WE SPE_ ... _. __ In I ........... ,{ 

TRANSFORMERS AND ISOLATION 
TRANSFORMERS FOR MEDICAL 

ELECTRONICS (PATIENT ATTACHED 
EQUIPMENT) FOR DOMESTIC 
AND FOREIGN APPLICATIONS 

Size 
Mounting 

Style L W 
40 C 31J{, 13Ji'2 
50 C 31J{, 2J{, 
75 C 4Ji'2 ~ 

100 C 4Ji'2 21%2 
120 C 41/2 21%2 
150 B 3% 21~6 
200 B 4% 3 
300 B 41/2 31/4 
500 B 41/2 4% 
750 B 5% 41/2 

1000 B 6% 4% 
1800 B TV2 5% 

Split Bobbin Power 

H 
2% 
21/4 
2X6 
2X, 
2% 
31/8 
3U, 
3% 
3% 
4% 
5~, 
61/4 

STYLE C 

Approx. 
ML MW Lbs. 
31/8 - 11/2 
31/8 - 1% 
3U6 - 2 
3U6 - 2% 
4 - 3 
31/8 2% 4 
3U, 2% 51/2 
33/4 21/2 7 
3314 31/2 11 
4% 3% 16 
5~, 31/4 20 
6% 3% 32 

Typical 
Power 

40VA 
50VA 
75VA 

100VA 
120VA 
150VA 
200VA 
300VA 
500VA 
750VA 

1000VA 
1800VA 

Isolation Transformers _______ _ 
Part Secondary 

Number Size RMSRating 
1-.8 100 115V@ .8A 
1-1 120 115V@ 1A 
1-1.3 150 115V @ 1.3A 
1-1.7 200 115V ~ 1.7A 
1-2.6 300 115V 2.6A 
1-4.3 500 115V@4.3A 
1-6.5 750 115V@6.5A 
1-9 1000 115V@9A 
1-15 1.800 115V@ 15A 

J '" TranSlormer CO., Inc .. 112 FLORIDA STREET, FARMINGDALE, NY 11735 • (516) 293·0475 • FAX: (516) 293-3923 

For manufacturers' sales offices, see yellow pages EEM1991 
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transformer Split Bobbin 
__________ Power Transformers 

. 

Ideal for use in rectifier circuits 

Part 
Number 
10T-4 
10T-5 
10T-7.5 
10-10· 
10-12" 
10-15" 

g~:~.2 
12T-6 
12T-8 
12-10· 
12-12 " 
161-2.5 
16T-3.2 
16T-4.5 
16T-6 
16T-8 
16-10 " 
16-12· 
20T-2 
20T-2.5 
20T-3.B 
20T-5 
20T-6 
24T-1.7 
24T-2 
24T-3.2 
24T-4 
24T-5 
24T-6 
24T-8 
24-12-
28T-1.4 
28T-1.8 
28T-2.6 
28T-3.5 

Add Prefix 0 to Part Numbers below 
if Dual Primary is Required 

_secondary 
Size RMSRating 

Part 
Number 

10VCT@4A 40 28T-4.2 
10VCT@5A 50 28T-5.4 
10VCT@7.5A 75 
10V@10A 100 

28T-7 
28-10· 

10V@12A 120 
10V@15A 150 

32T-1.2 
32T-1.5 

12.6VG! Cg? 3.2A 40 
12.6VCT@4A 50 

32T-2.4 
32T-3 

12.6VCT@6A 75 32T-3.8 
12.6VCT@8A 100 32T-4.5 
12.6V@10A 120 32T-6 
12.6V@12A 150 

16VGT@2.5A 40 
36T-1 
36T-1.4 

16VCT@3.2A 50 36T-2 
16VCT@4.5A 75 36T-2.8 
16VCT@6A 100 36T-3.3 
16VCT@8A 120 36T-4 
16V@10A 150 36T-5.5 
16V@12A 200 36T-8 
20VCT@2A 40 36-12-
20VCT @ ·2.5A 50 
20VCT@3.8A 75 
20VCT@5A 100 
20VCT@6A 120 

40T-1 
40T-1.2 
40T-1.8 
40T-2.5 

24VCT@1.7A 40 40T-3 
24VCT@2A 50 40T-3.8 
24VCT@3.2A 75 40T-5 
24VCT@4A 100 40T-7.5 
24VCT@5A 120 
24VCT@6A 150 
24VCT@BA 200 
24V@ 12A 300 

48T-.8 
48T-1 
4BT-1.5 
48T-2 

28VCT@ 1.4A 40 48T-2.5 
28VCT@1.8A 50 48T-3 
2BVCT@2.6A 75 4BT-4 
28VCT@3.5A 100 48T-6 

These Items do not have center-tapped secondaries 

Secondary 
RMSRating 
28VCT@4.2A 
28VCT@5.4A 
28VCT@7A 
28V@ 10A 
32VCT@1.2A 
32VCT@1.5A 
32VCT@2.4A 
32VCT@3A 
32VCT@3.8A 
32VCT@4.5A 
32VCT@6A 
36VCT@1A 
36VCT@1.4A 
36VCT@2A 
36VCT@2.BA 
36VCT@3.3A 
36VCT@4A 
36VCT@5.5A 
36VCT@8A 
36V@12A 
40VCT@1A 
40VCT@1.2A 
40VCT@1.8A 
40VCT@2.5A 
40VCT@3A 
40VCT@3.BA 
40VCT@5A 
40VCT@7.5A 
48VCT@.8A 
48VCT@1A 
4BVCT@1.5A 
4BVCT@2A 
48VCT@2.5A 
48VCT@3A 
4BVCT@4A 
4BVCT@6A 

Size 
Part Secondary 

Number RMSRating Size 
120 
150 
200 
300 

40 
50 
75 

100 
120 
150 
200 

56T-.7 56VCT@.7A 40 
56T-.9 56VCT@.9A 50 
56T-1.3 56VCT@1.3A 75 
56T-1.7 56VCT@1.7A 100 
56T-2.1 56VCT@2.1A 120 
56T-2.7 56VCT@2.7A 150 
56T-3.6 56VCT@3.6A 200 
56T-5.4 56VCT@5.4A 300 
56-8- 56V@BA 500 
56-13· 56V@13A 750 

40 68T-.6 68VCT@.6A 40 
50 68T-.7 68VCT@.7A 50 
75 68T-1.1 68VCT@1.1A 75 

100 6BT-1.4 6BVCT@1.4A 100 
120 
150 
200 
300 
500 
40 
50 
75 

100 
120 
150 
200 
300 
40 
50 
75 

100 
120 

6BT-1.B 6BVCT@1.BA 120 
68T-2.2 68VCT@2.2A 150 
68T-2.9 68VCT@2.9A 200 
68T-4.4 6BVCT@4.4A 300 
6B-7" 68V@7A 500 
68-11- 68V@ 11A 750 
BOT-.5 80VCT@.5A 40 
80T-.6 80VCT@.6A 50 
80T-.9 80VCT@.9A 75 
80T-1.2 80VCT@1.2A 100 
80T-1.5 BOVCT@1.5A 120 
BOT-1.9 80VCT@1.9A 150 
80T-2.5 80VCT@2.5A 200 
80T-3.B 80VCT@3.BA 300 
BOT-6 80VCT@6A 500 
B0-9" 80V@9A 750 

120T-.3 120VCT@.3A 40 
150 120T-.4 120VCT@.4A 50 
200 120T-.6 120VCT@.6A 75 
300 120T-.8 120VCT@.8A 100 

Please note that 
the sizes shown above 
refer to the chart on the 

facing page 

Transformers for Triple Output 
(Microprocessor) Applications 

CUSTOM PROTOTYPES 
AVAILABLE WITHIN 

ONE WEEK 

100.1::-1 
50/60:.3 

I [2 ic!f 

• Available in PC Board 
or Chassis Mount. 

+15VDC ..-...---0 or 
+12VDC 

t...;----+--~~__+~common 

C4 
-12VDC 

r-~-O -15~DC 

112 FLORIDA STREET, FARMINGDALE, NY 11735 • (516) 293-CJ475 • FAX: (516) 293-3923 J M lranslormr CO., Inc. 
EEM 1991 For manufacturers' sales offices, see yellow pages A·2245 
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Split Bobbin transformer 

PC Board Transformers 
---------------------------------

The use of a Split Bobbin allows winding to be nonconcen
tric (side-by-side), consequently high isolation is achieved 
at low cost. 
• Better insulation - 2500 VRMS hipot is standard. 
• Lower capacitance - no need for electro-static shield. 
Please note that the standard items listed below utilize 6 or 
8 pins, while 12 pins are available. We would like to quote 
your more complex requirements ... you may save cost 
and space by combining two less complex Transformers 
into one. 
We would also be glad to quote your less complex require
ments. For example, if only a Single Primary arid Single 
Secondary are needed, you can save considerable cost 
by utilizing only 4 Pins. 
CUSTOM PROTOTYPES AVAILABLE WITHIN ONE WEEK 

STANDARD TRANSFORMERS 

Part Number 
Sln- Dual 

Ap-gle 115/ 
115V 230V Secondary RMS Ratings prox. 
Pri. Pri. Series Parallel Ht. Lbs. 

L-10 DL-10 10VCT@2A 5V@4A 1.34 .75 
L-12 DL-12 12.6VCT @ 1.6A 6.3V@3.2A 1.34 .75 

II L-16 DL-16 16VCT @ 1.25A 8V@2.5A 1.34 .75 
L-20 DL-20 20VCT@1A 10V@2A 1.34 .75 

) L-24 DL-24 24VCT@.8A 12V@1.6A 1.34 .75 
.. L-32 DL-32 32VCT @ .625A 16V@1.25A 1.34 .75 

~ L-40 DL-40 40VCT@.5A 20V@1A 1.34 .75 
L-48 DL-48 48VCT@.4A 24V@.8A 1.34 .75 
L-80 DL-80 80VCT@.25A 40V@.5A 1.34 .75 
L-120 DL-120 120VCT@ .16A 60V@.32A 1.34 .75 

M-10 DM-10 10VCT@2.4A 5V@.4.8A 1.55 .9 
M-12 DM-12 12.6VCT @ 1.9A 6.3V@3.8A 1.55 .9 
M-16 DM-16 16VCT@1.5A 8V@3A 1.55 .9 
M-20 OM-20 20VCT@1.2A 10V@2.4A 1.55 .9 
M-24 DM-24 24VCT@1A 12V@2A 1.55 .9 
M-32 DM-32 32VCT@.75A 16V@1.5A 1.55 .9 
M-40 DM-40 40VCT@.6A 20V@1.2A 1.55 .9 
M-48 DM-48 48VCT@.5A 24V@1A 1.55 .9 
M-80 DM-80 80VCT@.3A 40V@.6A 1.55 .9 
M-120 DM-120 120VCT@.2A 60V@.4A 1;55 .9 

H-10 DH-10 10VCT@3A 5V@6A 1.79 1.1 
H-12 DH-12 12.6VCT @ 2.4A 6.3V@4.8A 1.79 1.1 
H-16 DH-16 16VCT@1.8A 8V@3.6A 1.79 1.1 
H-20 DH-20 20VCT@1.5A 10V@3A 1.79 1.1 
H-24 DH-24 24VCT @ 1.25A 12V@2.5A 1.79 1.1 
H-32 DH-32 32VCT@.95A 16V@1.9A 1.79 1.1 
H-40 DH-40 40VCT@.75A 20V@1.5A 1.79 1.1 
H-48 DH-48 48VCT @ .625A 24V@1.25A 1.79 1.1' 
H-80 DH-80 80VCT @ .375A 40V@.75A 1.79 1.1 
H-120 DH-120 120VCT@.25A 60V@.5A 1.79 1.1 

J M Translormer CO., Inc. 112 FLORIDA STREET, FARMINGDALE, NY 11735· (516) 293-0475· FAX: (516) 293-3923 

A·2246 For manufacturers' sales offices, see yellow pages EEM 1991 
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transformer Low Profile Split Bobbin 
____ .......-___ PC Board Transformers 
• Only 1.13" high 

XL Series transformers offer a particularly 
low profile for 18VA, allowing for 1.25" card 
spacing. 
The use of a split bobbin allows winding to be non-concen
tric (side-by-side), consequently high isolation is achieved 
at low cost. 

• Better Insulation - 2500 VRMS hipot is standard . 

• Lower Capacitance - no need for electro-static shield. 

If the standard items shown here do not fit your require
ments, we would be glad to quote on your custom needs. 
Often this can save space and considerable cost. 

STANDARD TRANSFORMERS 

Part Number 
Single Dual 

Secondary RMS Ratings 
Ap-

115V 115/230V prox. 
Pri. Pri. Series Parallel Lbs. 

XL-10 DXL-10 10VCT@ 1.6A 5V@3.2A .7 

XL-12 DXL-12 12.6VCT @ 1.25A 6.3V@2.5A .7 
XL-14 DXL-14 14VCT@ 1.28A 7V@2.56A .7 
XL-16 DXL-16 16VCT@1A 8V@2A .7 

XL-18 DXL-18 18VCT@ 1A 9V@2A .7 

XL-20 DXL-20 20VCT@.8A 10V@ 1.6A .7 

XL-22 DXL-22 22VCT@.8A 11V@ 1.6A .7 

XL-24 DXL-24 24VCT@.68A 12V@ 1.36A .7 
XL-28 DXL-28 28VCT@.64A 14V@1.28A .7 
XL-32 DXL-32 32VCT@.5A 16V@1A .7 
XL-36 DXL-36 36VCT@.5A : 18V@ 1A .7 
XL-40 

I 
DXL-40 40VCT@.4A .20V@.8A .7 

XL-44 DXL-44 44VCT@ .4A ,22V@ .8A .7 
XL-48 DXL-48 48VCT@ .34A 24V@.68A .7 
XL-56 DXL-56 56VCT@.32A I 28V@.64A .7 
XL-72 DXL-72 72VCT@.25A 36V@.5A .7 
XL-88 DXL-88 88VCT@.2A 44V@.4A .7 
XL-120 DXL-120 120VCT@ .134A 60V@.268Ai .7 

112 FLORIDA STREET, FARMINGDALE, NY 11735 • (516) 293-0475 • FAX: (516) 293-3923 J M Transformer co., Inc. 
EEM 1991 For manufacturers' sales offices, see yellow pages A·2247 
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CHOKES AND TRANSFORMERS FOR LAN APPLICATIONS 

OHERNET ISOLATION TRANSFORMER (SERIES TP38516 PIN) 

SCHEMATIC DIAGRAMS ELECTRICAL SPECIFICATIONS (AT 25°C) 
Part OCL ET·Con5lanl Rise Time CW LE DCR 

16 15 13 12 10 9 

UUU 
Number IlH+20% V'1l5min nSmax pFmax IlHmax ohm5max 

TP385(')1100250 25 2.0 2.0 5 0.15 0.15 

TP385(')1100300 30 2,0 3.0 5 0,15 0.15 
TP385(')1100350 35 2.2 3.0 6 0.15 020 

-- -- ---- -- -- TP385(')1100500 50 2.2 3.0 7 0.20 0.20 

nnn 
1 24 57 8 

TP385(')1100750 75 2.5 3.0 8 0.20 0.25 
TP385(')1100101 100 2.5 3.0 9 0.25 0.30 
TP385(')1100125 125 3.0 3.0 10 0.25 0.30 
TP385(')1100151 150 3.0 3.0 11 0.25 0.40 
TP385(')1100175 175 3.5 3.5 12 0.25 0.50 
TP385(')1100201 200 3.5 3.5 13 0.30 0.50 

'Insert package code letter D = DIp; G = Std Gull-Wing SMD; S = SO 16; E = Wide-Body DIL 

MARKINGS AND DIMENSIONS in (mm) 

TP385D (500 V rms) 

0.02 
TYP 

.250 r-mwm (0.5) 
MAX. -1. (6.35)t.of~ 

TYP I I- I 
(0.5)-ol .100 TYP 0 150 

(2.54) NOM 

• 

(3.81) 

TP31SS (500 Vrms) 

TP385S1100xx 
KAPPA 

(DATE CODE) 

,Q 0.10 I +TYP I- -I (0.25) 

0.365 MAX. 
(9.27) 

010a· .050 TYP.! '-=1 l' J . ~ 1.~ >_ 
(2.54) . 0.020 TypJ L ::: ~ 

(0.51) ~~ 
..X ci 0.200 . MAX 

K~E!!G~. 

TP315G (SOOVrms) 

TP38SGll00xx 
KAPPA 

(DATE CODE) 

.BBOMAX , 
1------ (22.35) -----I. 

25~~1 ·PINSCOPLANAAWITHIN.002" 

(635)_ 

~I 'I 
0.10TYP .070MAX-l1- -1 r l00TYP 

(0.25) (1.78) (2.54) 

TP31SE (2000 Vrms) 

• 
TYP38SEll00xx 

KAPPA 
(DATE CODE) 

1.000 ,--25.4li MAXi I -'93~ MAX ,--

lios?> ~AXa 
200~1 f 1-: 

(5,08) I I , 

-, -- .100 \ .020 DIA _ .300 
(2,54)TYP. l~ (7,62) 

U,S.A. factory Direct: 1443 Pinewood Street Rahway. NJ 07065. Phone (908) 396-94~0, Toil Free 800-223-0603 • FAX 908-388-4786 

A·2248 For manufacturers' sales offices, see yellow pages EEM 1991 
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CHOKES AND TRANSFORMERS FOR LAN APPLICATIONS 

TOKEN RING ISOLATION TRANSFORMER 
(SERIES TP18/TP28 SINGLE DUAL) 
FEATURES ELECTRICAL SPECIFICATIONS (@25°C) 

• Available in single and dual PART NUMBER 
OCL TUms CW Rise Time 

DCR 
LE Qmax. configurations 

• IEEE 802.5 compatible 
Single Dual IlHymin. Rallo :!:5% pFmax. nSmax. IlHymax. Pri. Sec. Application 

TP183C1122 TP284E1122 1000 1:1:2:2 15.0 15.0 0.40 0.40 0.80 4 MHz 
• Case Material: Molded DAP or epoxy 
• Potting: 100% filled two-component 

epoxy 

TP186C1122 TP287El122 250 1:1:2:2: 15.0 15.0 0.15 0.50 0.80 16MHz 
TP187C1111 TP288E1111 750 1:1:1:1 25.0 5.0 0.20 1.00 1.00 16MHz 

RATINGS: • Insertion Loss (db max 1 (CMRR (db min.) Return Loss (db min.) DWV • Terminals: Flat, DIP-type or 24 AWG 
round leads; Kovar or equivalent, 
tin-plated 

I 0.5@10MHz I -60@1 MHz 20@1 MHz 500Vrms 

• All Insertion loss and CMRR measurements are made In a 78 ohm system. 

SINGLE: SCHEMATIC, MARKING, 
AND DIMENSIONS 

DUAL: SCHEMATIC, MARKING, AND DIMENSIONS 

110" " ~ 
--1.300" tOlar-

~J [: 
:J [6 

• S 

I- .355" I max 

if 
T 

.020" 
TVP 

rsoo"m"'j 

I 1 8 
TP18xC11xx 

.500" 
KAPPA 

7 m .. 
L 9045 

'J ['6 
2 15 

3J [" 
• 13 

5J ['2 
6 11 

II ]}-
~. ~ ~ ~ ~ ~ ~ ~ ~ 
~lOO·1.~ ~ r- l000"m", ---t-I 

I 
.385" max 

KAPPA 9045 I 
L..-___ ---' --*-

16 
TP28xE11xx 

:J [': 
STARLAN·LAN ISOLATION TRANSFORMER 
(SERIES TP181A/TP282B SINGLE/DUAL) 
SINGLE: PART NUMBER TP181A1100252 
MARKINGS AND DIMENSIONS in (mm) 

LEADS 
24AWG TC 

L, (2ogg)m' ,. 
.120±.02 r '~~5±05) 

.100 -l 1-1 
(2.54) H 

.200 
(5.08) 

.170 

lli
43~ 

.250 MAX 
, (6.35) 

~~:~~ 
(10.16) 

DUAL: PART NUMBER TP282B1100252 
MARKINGS AND DIMENSIONS, in (mm) 

B
~~) 

.010 120+ 02 
(1).25) (3.05 ± 0.5) 

~?gg) 

K~E!~o:'~ 

ELECTRICAL SPECIFICATIONS (AT 25°CI 
Pulse inductance measured at 3Vand PW 2.5 mH±20% 
of 31lS at PRR of 1 mS (See Test Circuit) 
Primary ET Constant 20.0 V-IlS min 
Rise Time 100 nS max 
Pri/Sec Inter-winding Capacitance 25 pF max 
Pri/Sec Leakage Inductance 81lH max 
Pri or Sec DCR 1.0 ohms max 
Turns Ratio 1:1 ±5% 
HIPOT be.tween Pri and Sec and also from coil 
to coil in dual configuration 2000 Vrms' 

• 500 Vrms also available. 

SCHEMATIC DIAGRAMS DUAL 

SINGLE 'J ['4 
3 12 :J [~O 

U.S.A. Factory Direct: 1443 Pinewood Street, Rahway, NJ 07065, Phone (908) 396-9400, Toll Free 800-223-0603. FAX 908-388-4786 

EEM 1991 For manufacturers' sales offices, see yellow pages A·224f 
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LENCO IN STOCK TRANSFORMERS 
for immediate delivery ELECTRONICS. INC. 

Regulating Transformers 
Output regulated to ± 3% for input variations of + 15% 

-25% • Removes most voltage sags, surges, brownouts, noise 
and distortion • Less than 3% distortion. Minimum load effi
ciency of 85% • Temperature -20°C to + 700C. Low cost, 
quiet operation 
FREQUENCY 60Hz/OUTPUT 120V 

MOOEL POWER INPUT MOUNTING 

CVS-50-120-60' 50VA 120V H 
CVS-50-240-60' . 50VA 240V H 
CVS-50-480-60' 50VA 480V H 
CVS-100-120-60 100VA 120V A 

CVS-100-240-60 100VA 240V A 

CVS-100-480-60 100VA 480V A 

CVS-150-120-60 150VA 120V B 
CVS-150-240-60 150VA 240V B 
CVS-150-480-60 150VA 480V B 
CVS-250-120-60 250VA 120V C 

CVS-250-240-60 250VA 240V C 

CVS-250-480-60 250VA 480V C 

CVS-500-120-60 500VA 120V 0 
CVS-500-240-60 500VA 240V 0 
CVS-500-480-60 500VA 480V D· 
CVS-750-120-60 750VA 120V E 
CVS-750-240-60 750VA 240V E 
CVS-750-480-60 750VA 480V E 
CVS-1000-120-60 1000VA 120V F 

CVS-1000-240-60 1000VA 240V F 

CVS-1000-480-60 1000VA 480V F 

CVS-1500-120/240,-60 1500VA 120/240V G 
CVS-1500-240/480-60 1500VA 240/480V G . MInimum load efficiency of 70% 

Autotransformer 
Designed and manufactured to Lenco's high standards_ 

Stocked in 100 VA through 5000 VA for immediate delivery. 
Approximately 50% reduction in size, cost, high efficiency and 
bi-directional. Note: Does not provide isolation. 

FREQUENCY SO/60Hz 

LUG STYLE MODEL NO. POWER INPUT IOUTPUT 
BI-DIRECTIONAL 

Solder ATF-100-230-115 100VA 115/230V 

Solder A TF-l 00-480-240 100VA 240/480V 
Solder ATF-150-230-115 150VA 115/230V 

Solder ATF-150-480-240 150VA 240/480V 

Solder ATF-250-230-115 250VA 115/230V 
Solder A TF-250-480-240 250VA 240/480V 
Solder A TF-500-230-115 500VA 115/230V 

Solder ATF-500-480-240 500VA 240/480V 
10-32 Tapped ATF-1000-230-115 1000VA 115f230V 

10-32 Tapped A TF-1 000-480-240 1000VA 240/480V 

10-32 Tapped ATF-1500-230-115 1500VA 115/230V 

10-32 Tapped ATF-1500-480-240 1500VA 240/480V 

10-32 Tapped A TF-2000-230-115 2000VA 115/230V 

10-32 Tapped A TF-2000-480-240 2000VA 240/480V 

10-32 Tapped ATF-2500-230-115 2500VA 115/230V 

10-32 Tapped A TF-2500-480-240 2500VA 240/480V 

10-32 Tapped ATF-3000-230-115 3000VA 115/230V 

10-32 Tapped A TF-3000-480-240 3000VA 240/480V 

10-32 Tapped A TF-5000-230-115 5000VA 115/230V 

10-32 Tapped ATF-5000-480-240 5000VA 240/480V 

ELECTRONICS. INC. 

FIGURE MOUNTING NO_ 

1 A 

1 A 

1 B 
1 B 
2 C 

2 C 

2 0 
2 0 
2 E 
2 E 
2 F 

2 F 

2 G 
2 G 
2 H 
2 H 
2 , 
2 J 
2 K 
2 L 

MOUNTING L W 

A 4.5 3.8 

B 5.35 4.35 

C 5.35 5.15 

0 5.85 6.42 

E 7.20 6.10 

F 7.20 7.0 

G 8.69 7.0 

H 3.70 3.70 

MOUNTING L W 

A 4.06 2.4 

B 4.06 2.7 

C 3.81 2.9 

0 4.56 3_5 

E 5.31 4.3 

F 6.44 4.3 

G 6.44 5.6 

H 7:13 5.0 

I 7.13 5.3 

J 7.13 5.6, 

K 7.13 7.1 

L 7.13 7.0 

See our catalog in 

IlDHm 
ELECTRONIC INDUSTRY 
TELEPHONE DIRECTORY 

H ML MW 

6 3.75 2.35 

6.51 4.38 2.62 

6.51 4.38 3.62 
7.01 4.81 4.75 

8.70 5.94 3.60 

8.70 5.94 4.68 

10.50 7.22 3.92 

5.00 3.06 2.25 

H ML MW 

2.64 3_56 -
2_64 3.56 -
3.19 3.13 2.38 

3.81 3.75 2.75 

4.44 4.38 3.13 

5.38 5.31 2.88 

5.38 5.31 3.75 

6.10 5.81 3 

6.10 5.81 3.25 

6.10 5.81 3,25 

6_10 5.81 4.75 

6,10 5,81 4.75 

MEMBER 

POW." CONVERSION 
PRODUCT. COUNCIL 

INTERNATIONAL 

1330-29 BELDEN STREET, McHENRY, ILLINOIS 60050 PHONE 815/344-2900 FAX 815-344-2730 

A·2250 For manufacturers' sales offices, see yellow pages EEM 1991 



5600 TRANSFORMERS 
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our Ipecialty 

OUR SPECIALTY ••• 
custom designed to your special application. 

Prototype through production. 
Power 10MW to 5000 VA, 3 phase to 15 KVA. 

CALL OUR 24 HOUR FAX NUMBER 

815·344·2730 
FOR "ON THE SPOT" QUOTES 

ELECTRONICS. INC. 

1330·29 BELDEN STREET 
McHENRY, ILLINOIS 60050 

We're as close as your phone 

815/344·2900 

5600 

EEM 1991 For manufacturers' sales offices, see yellow pages A·225 



5600 TRANSFORMERS 5600 

MAGNECOMP 
A Full Line of High Quality Magnetic Components 

CALL 803-878 4700 FAX 803-878 0507 
For Standard & Fast Turnaround Custom Applications 

MILITARY • AEROSPACE • INDUSTRIAL 
Twenty five years of experience designing and 

building magnetic components to military specifi
cations allows MagneComp to deliver prompt 
accurate solutions to your most difficult requests. 
Powers up to 1 kVA and frequencies to 500 mHZ. 

From one special transformer to thousands 
we'll deliver what you need when you need it. Call 
us. Our experienced engineers are ready to help 
you. 

The photos show only a small fraction of the 
types and styles of magnetic components avail
able. All can be designed and manufactured to 
meet military specifications MIL-T-27 and oth
ers. Our quality control system is designed to 
meet MIL-I-45208. Instrument calibration is per 
MIL-STO-45662. 

MagneComp, Inc. • Gravely Road, P.O. Box 625, 
Pickens, South Carolina 29671-0625 

• POWER TRANSFORMERS· 
50 Hz to 5 KHz up to 1 KVA· Laminated 

• toroidal· cut core· 
• SWITCHING POWER TRANSFORMERS· 

Up to 1 MHz and 500 Watts 
• SWITCHING INDUCTORS· 

Up to 1 MHz and 30 Amps 
• PRECISION RATIO TRANSFORMERS· 

Decade and digitally tapped 
accuracies to 10 parts per million. 
• SCOTI-T TRANSFORMERS· 

Synchro to resolver. Resolver to synchro. Synchro and 
resolver isolation. Both miniature and powers up to 
30 VA, as well as reference isolation. Shaft angle 

accuracies to 10 seconds of arc. 
• CURRENT MONITORING AND TRIGGER· 

For high power industrial SCR Circuits, 
for commutation at any frequency . 

• OPEN· ENCAPSULATED· HERMETIC· 
• SINGLE PHASE· THREE PHASE· 

• MULTI PHASE· 

MAGNECOMP 
A·2252 For manufacturers' sales offices, see yellow pages EEM 1991 



TRANSFORMERS 5600 

D~~GN & MANUfACTUR~ OF TRANSFORM~R PRODUCTS 
MEETING THE NEEDS OF 
TODAY'S HIGH 
TECHNOLOGY 
Science and industry rely on 
today's complex electronics 
technology to support a wide 
array of advanced equipment 
and systems such as: 

• Medical 
• Computer 
• Instrumentation 
• Energy 
• Aerospace 
• Military 

MAGNELAB has been playing 
an important role in each of 
these fields for over twenty
two years, specializing in 

ENGINEERING 
MAGNELAB has a com
pletely equipped engineer
ing facility to serve you: 
• Computerized Designing 
• Spectrum Analyzers 
• Precision Inductance 

Analyzers 
• Automatic Data 

Acquisiton 
• Precision Voltage and 

Current Generators 
• Environmental Testing 
• Design ability to MIL, UL, 

TUV, eSA and ETL 
Standards. 

TOOLING 
At MAGNELAB you will 
find an extensive tooling 
facility along with the skills 
to develop the intricate fix
tures required for precision 
manufacturing. We are par
ticularly proud of this cap
abili ty in providing you 
with just the right part. 

Please see our other page 
in Section 1800 A ·1209 

engineering and manufacture 
of electromagnetic products 
such as: 

• Power Transformers 
• Current Transformers 
• Toroid Transformers 
• Surface Mnt, Trans. 
• Power Inductors 
• Filter Inductors 
• Miniature coils 
• Antenna coils 
• Converter Transformers 
• Pulse Transformers 
• DIP Transformers 
• Toroid Inductors 
• Tuning Inductors 
• EMI Filters 
• Self-bonded coils 
• Solenoids 

STATISTICAL 
PROCESS 
CONTROL (SPC) 

VOLUME 
MANUFACTURING 
MAGNELAB operates a com
petitive volume manufac
turing operation, delivering 
orders from a few dozen to 
many thousands of parts. A 
wide array of equipment and 
facility allows us to manu
facture a great variety of 
products from simple anten
na coils to complex military 
switching transformers. SPC 
and precision tooling playa 
key role in the uniform qual
ity parts we produce. 

MAGNELAB'S philosophy 
is ZERO DEFECTS through 
continuous on-line and off
line SPC, involving: 
• Fast, accurate data 

acquisition 
• IEEE data bussing 
• Continuous X-bar-R 

charting 
• Total employee 

participation 
• Cause and effect 

diagramming 
• Targeting critical pro

cesses and measurements 
• Timely corrective action 

7315 Red Deer Drive 
Boulder, Colorado 80301 
(303) 442-6700 FAX: (303) 447-1588 

We look forward to helping 
you solve your next mag
netics problem and de
livering quality production 
parts. 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2253 



SEMI CUSTOM PRODUCTS 

LAMINATED POWER 
TRANSFORMERS FOR EUROPEAN 
PERFORMANCE REQmREMENTS 
Size Rating (a) Efficiency Dimensions (in.) Terms 
Code ,Volt-Am2s! ,%! D W,C! H,C! Pri sec 
0560 5.0 56 1.30 1.69 1.41 5 10 
0620 8.5 64 1.41 1.88 1.57 6 12 
0680 13.4 70 1.54 2.07 1.72 6 12 
0750 20.4 74 1.71 2.25 1.88 5 10 
0751 27.5 78 1.96 2.25 1.88 5 10 
0870 34.8 78 1.94 2.63 2.19 5 10 
0871 42.0 81 2.07 2.63 2.19 5 10 
0872 53.7 83 2.33 2.63 2.19 5 10 
1000 62.6 83 2.19 3.00 2.50 6 12 
1001 79.2 85 2.44 3.00 2.50 6 12 
1002 98.7 87 2.69 3.00 2.50 6 12 
1101 97.5 87 2.44 3.38 2.82 6 12 
1200 143.0 89 2.70 3.75 3.13 7 16 

(a) Power rating based on 4O"C temperature rise, 50/60 hz, 
input voltage range ± 10% of nominal. 

(b) Fully shrouded bobbins. 
(c) Mounting: Dimensions W and H shown with no mounting. 

Mounting may be channel frame through 1000 except 
0560. Comer bracket 1001 through 1200. 

(d) Terminals: SOlder lugs or printed circuit pins. 
(e) 1b order, specilY: 1) Input voltage and range, 2) Frequency, 

3) OUtput voltages and currents, 4) Size code,S) Terminal 
type, 6) Mounting method. 

I 
H 

. . . . 

':~! ! )!!! 
'-----~ 

IIII IIII . . . . . 

LAMINATED LOW-PROFILE 
POWER TRANSFORMERS 

Size Rating (a) Efficiency Dimension (in.) 
Code ,Volt-Am2S! ,%! L W H 
0370 2.5 40 1.88 1.57 .65 
0371 6.0 60 1.88 1.57 .85 
0500 12.0 68 2.50 2.0 1.07 
0560 24.0 75 2.88 2.25 1.25 
0620 48.0 82 3.13 2.50 1.38 

(a) Power based on 4O"C temperature rise, 50/60 hz, input 
voltage range ± 10% of nominal. 

(b) 1b order, specilY: 1) Input voltage and range, 2) OUtput 
voltages and currents, 3) Size code. 

(c) Four equal bobbin sections are available, two for 
primaries, two for secondaries; three pins for each section. 

(d) 1b order, specilY: 1) Input voltage and range, 2) Frequency, 
3) Output voltages and currents, 4) Size code. 

H 

t 

f 

PRECISION TOROIDAL INDUCTORS 
FOR OSCILLATORS AND FILTERS 

Size Energy (a) Dimensions (in.) 
Code ,Microwalt-sec.! D H 
0140 .34 .16 .09 
0180 .91 .22 .15 
0250 1.78 .29 .16 
0310 4.94 .35 .19 
0380 9.55 .43 .20 
0400 14.10 .45 .23 
0500 28.90 .57 .30 
0650 115.00 .74 .38 
0800 161.00 .91 .41 
0900 270.00 1.10 .48 
1060 590.00 1.20 .63 
1300 790.00 1.40 .56 

(a) calculated at 5% roll-off of inductance with current at 
25·C. (uW - S = 112 mHy x Amp' x 10'). 

(b) Mounting options: Unmounted as shown, vertical pc 
mount. or horizontal pc mount 

(c) 1b order, specilY: 1) Inductance and current, 2) Accuracy 
(2. 5. or 10%), 3) Size code (from graph), 4) Mounting 
option. 

Please see our other page 
in Section 1800 A·1209 

7315 Red Deer Drive 
Boulder, Colorado 80301 
(303) 442-6700 FAX: (303) 447-1588 

A·2254 For manufacturers' sales offices, see yellow pages EEM 1991 



Custom requirements can often be met cost-effectively by designing 
onto existing coretbobbin assemblies which are already available and 
tooled for manufacturing. MAGNELAB stocks the following six families 

of cores, bobbins and hardware as a starting point for your particular 
requirement Electrical and mechanical information is provided to assist 
you. Call MAGNELAB for additional design information. 

FERRITE IDGH-FREQUENCY, 
IDGH-PERFORMANCE SWITCHING 
POWER TRANSFORMERS 

Size Rating (watts) (a) 
COde 20Khz 50Khz 100Khz 
0340 70 110 170 
0090 150 240 380 
0440 300 450 700 
0490 410 650 1000 

Size Dimensions (in.) Pins 
Code L W H Available 

0340 1.66 1.56 1.35 14 
0390 1.87 1.76 1.46 16 
0440 2.07 1.96 1.57 18 
0490 2.26 2.11; 1.67 20 

(a) Power rating based on square-wave drive. 
(b) To order. specify, 1) Input voltage and range. wavefonn. 

and frequency. 2) Output voltages and currents. 3) Size 
code. 4) Circuit topology. 

Please see our other page 
in Section 1800 A·1209 

FERRITE E-CORE TRANSFORMERS 
FOR LOW-COST, IDGH-FREQUENCY 
DRIVING AND SWITCIDNG 

Size Rating (watts) (a) Inductor Energy (b) 
COde 20Khz SO Khz 100Khz (milliwatt-sec.) 
0187 5 8 13 .249 
0250 13 20 30 .535 
0375 60 100 150 3.12 
0500 140 210 340 5.41 
0625 200 310 SOO 9.90 
07SO 410 650 1000 23.30 

Size Dimensions (in.) Pins 
COde L W H Available 
0187 .722 .652 .627 8 
0250 1.01 .764 .802 10 
0375 1.38 1.13 1.01 12 
0500 1.63 1.32 1.14 12 
0625 1.88 1.50 1.27 12 
0750 2.25 1.88. 1.49 12 

(a) Power rating for square-wave drive. 
(b) calculated at 20% roU-off of inductance with current at 

25'C. (mW - 5 = 112 x mHy x Amps'). 
(c) To order. specifY, 1) Input voltage and range. frequency. 

and wavefonn. 2) Output voltages and currents. 3) Size 
code, 4) For inductor, inductance. current. and frequency. 

Jc 

~ H 

t 
-4 L r- l 

'vi 

t 

FERRITE IDGHLY-SIDELDED 
POT-CORE TRANSFORMERS 
AND INDUCTORS 

Size Rating (watts) (a) Inductor Energy (b) 
COde 20Khz 50Khz 100Khz !milliwatt-sec·l 
1408 1.5 2.4 3.9 .068 
1811 5.0 8.0 13.0 .23 
2213 15.0 22.0 32.0 .62 
2616 19.0 30.0 48.0 1.26 
3019 33.0 53.0 SO.O 2.75 
3622 110.0 190.0 280.0 5.33 
4229 280.0 430.0 650.0 14.56 

Size Dimensions (in.) Pins 
COde D H P Available 
1408 .55 .380 .638 6 
1811 .71 .460 .848 6 
2213 .87 .585 .99 6 
2626 1.04 .655 1.13 6 
3019 1.21 .770 1.42 6 
3622 1.43 .915 1.60 12 
4229 1.70 1.230 noeins 0 

(a) Power rating based on square-wave drive. 
(b) calculated at 20% reduction in inductance with current 

at25'C. 
(C) TO order. specifY, 1) Input voltage and range. frequency. 

and wavefonn. 2) OUtput voltages and currents. 3) Size 
code. 4) For inductor. inductance. current. and frequency. 

f 
7315 Red Deer Drive 
Boulder, Colorado 80301 
(303) 442-6700 FAX: (303) 447-1588 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2255 



CURRENT TRANSFORMERS 

UL RECOGNIZED • 
TOROIDAL CURRENT 
TRANSFORMERS 
MAGNELAB'S UL Recognized C.T.'s are 
designed to measure service entrance 
and circuit currents in residential, 
commercial, and industria1 buildings. 
• Precision internal burden resistor 
• Six-foot twisted pair cable 
• Fully encapsulated in noryl housing 
• augged design for extreme 

environments 

Part Rated 
Number Input 
2697-001 30 A 
2749-001 6011. 
2685-001 100 I\. 
2750-001 200 A 
2686-001 40011. 

2697-003 30 A 
2749-003 60 A 
2685-003 100 A 
2750-003 200 A 
2686-003 400 I\. 

Part Angle 
Number (2) 
2697-001 60' 
2749-001 60' 
2685-001 83' 
2750-001 52' 
2686-001 45' 

2691-003 30' 
2749-003 18' 
2685-003 47' 
2750-003 14' 
2686-003 39' 

~ ~ 
A • C 
D 
E 

Rated 
OUtput 
.333 V 
.333 V 
.333 V 
.333 V 
.333 V 

.333 V 

.333 V 

.333 V 

.333 V 

Accuracy 
(I) 
2% 
2% 
2% 
2% 
2% 

1% 
1% 
1% 
1'1(, 

.333 V 1% 

Size 100 Pc. 
Code PrIce (3) 

A $16.79 
B 11.00 
C 17.76 
q 18.59 
E 20.85 

A $18.81 
B 23.00 
C 24.80 
D 26.69 
E 29.39 

.!JL .QJ2... l!!. 
.30 1.70 .7" 
.50 1." .7" 
.7" 2.10 .7" 

1.00 2." .SO 
1.25 2.70 .SO 

NOTE: ALL DIMENSIONS ARE IN INCHES. 

A·2256 

ETL liSTED OPENING@ 
CURRENT TRANSFORMERS 
MAGNELAB'SOpening, ETLRecognized 
C.T.'s are designed to monitor service 
entrance currents in commercial build
ings and other locations where the 
service may not easily be interrupted 
while installing a C. T. 
• Precision internal burden resistor 
• Six-foot twisted pair cable 
• Fully encapsulated in Noryl hOUSing 
• No exposed metal parts on assembled 

unit 
• Interleaved core mating to maintain 

aecuracy 

Part Rated Rated Accuracy 
Number In2!!t OU!!!ut (II 
3244-001 20011. .333 V 2% 
2789-001 40011. .333 V 2% 

Part Angle lOOPe. 
Number ,21 PrIce PI 
3244-001 IS' $40.79 
2789-001 17' 40.79 

LARGE FRAME OPENING 
CURRENT TRANSFORMERS 
The LCI' Series C.T.'s are designed to 
measure currents in large conductors or 
where multiple conductor currents must 
be simultaneously monitored. Con-
struction is similar to the ECT Series. 

Part Rated Rated Accuracy 
Number In2!!t OU!!!ut !I! 
3052-001 40011. .33.3 V 2% 
3100-001 60011. .333 V 2% 
3119-001 80011. .333 V 2% 

Part AngIe lOOPe. 
Number (21 PrIce PI 
3082-001 24' $36.50 
31QO.-OOI 24' 36.50 
3119-001 24' 36.50 

* 
-L 

5 T I I 
~TEO PRo 

lSI 

6 FT. '" ... 

f 
, lSI 

S.2Se· 

I· 
, 3.e~e· 

"",c-

al G> 

I' ~ ~ 
'" In 

cI) . . II> 
-'~ 

Notes: 

(I) OUtput tracks input within this limit from 
10% to lOO'lb of rated current. 

(2) Typical angle measured between input and 
output at 50% of rated current. 

(3) FOB Boulder, CO. SUbject to change with-
out notice. 

(4) C. T.'s are available without internal 
burden resistors. call MAGNELAB for part 
numbers and prices. 

7315 Red Deer Drive 
Boulder, Colorado 80301 

CUSTOM CURRENT 
TRANSFORMERS 
MAGNELAB builds a variety of custom 
C. T.'s for applications in the energy 
monitoring field. MAGNELAB has also 
designed a variety ofc. T.' s for electronic 
applications such as switch-mode 
power supply circuits, many of which 
are printed circuit mounted. 

Please see our other page 
in Section 1800 A·1209 

(303) 442-6700 FAX: (303) 447-1588 

For manufacturers' sales offices, see yellow pages EEM 1991 



5600 

COl L PRO Due T S 
FREE-FORM COILS 

Custom free-form bonded wire coils are 
a major activity at MAGNELAB. Preci
sion fixturing is the key to this capa
bility. Complex shapes are easily tooled 
with our complete array of machine tools 
including a computer-programmed mill
ing machine. Applications include: 

• Loop antennas 
• Flat magnetic drive coils 
• Planar inductors 
• Bobbinless transformer windings 
• Induction coils 

SOLENOIDS 

MAGNELAB is experienced in the tool
ing and volume manufacture of mini
ature solenoid coils for inductors, rod 
antennas, and flux sensors. Coils as 
small as .040 in. dia. using 50 AWG wire 
are manufactured at MAGNELAB. 

ACMAGNETIC 
FLUX PROBE 

MODEL 1846-001 
MAGNELAB'S AC flux probe is a highly 
sensitive, calibrated coil assembly 
which measures magnetic flux. Un
wanted stray flux from transformers, 
motors, generators, relays, conductors, 
etc., is easily detected and mapped: 

• l00mV per gauss sensitivity at 60 hz. 
• Accuracy ± 5%. 
• Electrostatically shielded. 
• Senses field amplitude and direction. 
• Convenient coaxial cable and BNC 

connector. 
• Observe signal on oscilloscope or 

DVM. 
• Identify flux sources, paths, fields. 
• Sense conductor currents. 
Price: $135.00 for single quantity 
purchase. Contact MAGNELAB for 
quantity purchases. FOB Boulder, CO. 
Subject to change without notice. 

Please see our other page 
in Section 1800 A·1209 

7315 Red Deer Drive 
Boulder, Colorado 80301 
(303) 442-6700 FAX: (303) 447-1588 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2257 



Ambient reference: Refers to the tem
perature of the stilI air surrounding 
the power supply 

Case reference: One of the specs that 
make up the nominal rating. The tem
perature of the case with the tempera
ture of the. surrounding still air at a 
stated temperature (usually 25°C). 

Crowbar circuit: Protects the load. A 
protective circuit that applies a short 
circuit across the output immediately 
upon overload. (See overvoltage). 

NO DERATING OVER FULL 
OPERATING TEMPERATURE RANGE .... 

100 r-----..:-------..:--'~-, 

75 

50 

25 

DERATE L25%/"C 
ABOVE 4O"C 

(AMBIENT REFERENCE) 

DERATE 1.25%/"C / 
(CASE REFERENCE) 

""SPECIFIED OPERATING TEMPERATURE RANGE 
O~---L-_~_~ __ ~ 

-30 20 40 60 70 

TEMPERATURE (OC) 

Fig., 1. Power output derating can be re
ferred to ambient or case. 

Derating: The degree output is reduced 
as temperature increases. Usually ref
erenced to ambient case temperature 
and shown on a graph. 

Efficiency: Ratio of the output power to 
the required input power. Usually ex
pressed as a percentage given nominal 
environmental temperature. 

EMI/RFI: Interference electronic cir
cuitry caused by energy from electro
mechanical or radio frequency power 
supplies. 

Foldback: Built-in protective circuits 
that automatically reduce the output 
voltage and/or current to very low lev
els in the event of an overload. 

Holdover (Holdup): The interval that 
rated output will continue after input 
ceases. Usually milliseconds. 

Input reflected current: The peak-to
peak alternating current generated by 
switching transients in DC / DC convert
ers. Should not exceed 1%. 

Inrush current limiting: Built-in cir
cuits that monitor high currents 
through the rectifiers to the capacitors 
at turn ON. Circuit is usually inhibited 
as capacitors attain full charge. 

Nominal rating: The spec value of the 
supply at stated conditions of input, 
output, and temperatq.re. 

Overshoot: A transient voltage change 
occurring during turn ON or OFF or 
during an abrupt load change. 

Overvoltage (Overload) protection: 
Built-in circuits that protect the load 
or the supply by shutting it down or 
providing foldback. 

Recovery: The time interval between 
the termination of an overload and 
restoration to normal operations. 

~ 
"" 3100 
~ , 
Q 

~ 
, 

'" 75 fULL RATED 
0 , 

OUTPUT ~ 

~ 
, CURRENT 

~ 50 :/ '" ~ , 
~ 

, 
~ 25 I 
~ I :::> ... I '5 
0 0 

0 50 75 100 

OUTPUT CURRENT RELATIVE TO fULL RATING (%) 

Fig. 2. Current· foldback limiting self
resets with removal of fault. 

Response: The time interval between a 
stated step change in input voltage or 
load current and return of output to 
normal operating conditions. 

~1001c==~:::::==~ 
3 RATED DC : 
~ OUTPUT VOLTAGE I 
fil 75 I 
!< '" , 
~ 50 , 

~ , 
li< RATED I 
~ 25 OUTPUT CURRENT,,' 

~ -... 
~ I 
'5 O~-~-~--~--~--~ 

~ O;PUT CU::ENT RE~~IVE TO F~~L RATlN~~%} 110 to 120 

Fig. 3. Current limiting restrictions output 
current to a valve somewhat greater' than 
full rated output; it resets when fault is 
removed. 

Sensing: Regulation techniques that 
monitor output voltage and/or current. 
Local sensing refers to the output ter
minals. Remote sensing allows a feed
back from the load circuit to the power 
supply. 

Soft start: Allows the supply to start 
from zero current and/or voltage over 
a stated period of time during start up 
to prevent voltage overshoots and cur
rent imbalances. 

Switchers: Power supplies using 
switching techniques to achieve high 
efficiency regulation. These techniques 
can have attendant EMI/RFI problems. 

Tracking: The maintaining of fixed ra
tios between multiple outlets· despite 
variations in line, load or temperature. 
Particularly important in supplies with 
symetrical (+) ( -) outputs. 

Transient protection: Circuitry de
signed to protect the supply from high 
amplitude line transients. Generally ex
pressed in terms of peak voltage and 
maximum transient time duration. 



5600 TRANSFORMERS 5600 

1124 E. F~anklin St., Huntington, IN 46750 
(219)356-7100 • FAX:(219)356-3148 

TRANSFORMERS 

Flat Pack 
low profile design for low 
clearance PC board, solid 
state power, control and 
instrumentation applications. 
2000 VRMS Hi-pot test. Dual 
1151230V primary with dual 
secondary outputs of 5-230V; 
2.5, 6 and 12VA. 

TRIAD POWER TRANSFORMERS 

Split Pack 
High isolation at low cost. PC 
board mounting. Split bobbin 
nonconcentric winding 
eliminates costly electrostatic 
shielding. 2S00 VRMS Hi-pot 
test. 115V or 11S/230V primary 
with dual secondaries of S-
120V. PC terminal pin spacing. 
Rating from 1.1-36VA. 

Quick Pack 
Offers significant reduction in 
size and weight for given VA 
rating. Split bobbin nonconcentric 
winding eliminates costly 
electrostatic shielding. 2S00 
VRMS Hi-pot test. 11SV or 
11S/230V primary with outputs 
of 10-120V. Ratings from 
2.4-100VA. 

TRIAD HIGH RELIABILITY AUDIO TRANSFORMERS 

Red Spec 
Miniaturized design 
(.31 Ox.41 Ox.46S"h) that 
meets Mll-T-27D. Epoxy 
molded case, gold plated 
leads, 1000 VRMS Hi-pot 
test. Exceptional operation 
from 300Hz to 1S0 KHz. 

Blue Spec 
Low cost equivalent of Red 
Spec with larger footprint 
base of .SOSx.S7Sx.S7S"h. 
Pin-far-pin compatible. 

MAGNETEK CUSTOM MAGNETICS 
• SO/60 Hz linear .OS VA to 4000 VA 

• Ferro-Resonant 

• 3 Phase 

• Audio 

• Switch Mode - High Frequency 

• Inverter/Converter 

EEM 1991 

If a standard off-the-shelf Triad transformer doesn't meet 
your needs, we'll customize one to your specs. We design 
and manufacture hundreds of thousands of custom 
magnetics, from switch mode to three phase, surface 
mount to high voltage, in any class, temperature or 
agency classification. Using CAD, we produce prototypes 
quickly, even on one-day turnaround if required. And we 
deliver finished product quickly in any quantity. 

For manufacturers' sales offices, see-yellow pages A·2259 



5600 TRANSFORMERS 5600 

1124 E. Franklin St., Huntington, IN. 46750 
(219)356-7100· FAX:(219)356-3148 

TRANSFORMERS 
COMMON MODE EMI SUPPRESSION INDUCTORS 

Used in all types of power supplies to eliminate noise 
common to all lines and reduce noise conducted back 
into power lines. Normally pTaced close to the input 

power. Also provide effective differential mode filtering 
and can attenuate noise not common to all lines. 
Available off-the-shelf. 

E-CORE INDUCTORS 
• Compact construction • VDE, IEC, UL, CSA compatibl,e 
• 2500 HIPot • Constructed with UL rated 130 C materials 

5 

~ 

10~1 

n8 m 12 7 
f~ 
L~ 
LO.121H-CI.2OII 

REF 

1~""= IIAX 0.610 

1.1150 
IIAX 

Part Number Inductance AmpsR.M.S. D.C. Resistance Leakage 

CME375-1 4.40mHYS 5.50 .. 049 OHMS 45.0uHYS 
CME375-2 6.90mHYS 4.40 .077 OHMS 70.0uHYS 
CME375-3 10.9mHYS 3.50 .122 OHMS 125.0uHYS 
CME375-4 17.8mHYS '2.70 .196 OHMS 180.0 uHYS 
CME375-5 28.6mHYS ' 2.20 .316 OHMS 3oo.0uHYS 
CME375-6 43.6mHYS 1.75 .489 OHMS 44O.0uHYS 
CME375-7 70.3mHYS 1.38 .785 OHMS 72O.0uHYS 
CME375-8 111.6mHYS 1.10 1.240 OHMS 1.10mHYS 
CME375-9 176.1mHYS .087 1.980 OHMS 1.80mHYS 

Part Number Inductance AmpsR.M.S. D.C. Resistance LeakagelND 

CME2425-1 2.10mHYS 2.50 .050 OHMS 9.oouHYS 

CME2425-2 3.50mHYS 2.00 .080 OHMS 14.0uHYS 

CME2425-3 5.5OmHYS 1.60 .127 OHMS 25.0uHYS 
CME2425-4 9.00mHYS 1.28 .202 OHMS 36.0 uHYS 
CME2425-5 13.9mHYS 1.00 .319 OHMS 6O.0uHYS 
CME2425-6 22.4mHYS 0.80 .500 OHMS 9O.0uHYS 
CME2425-7 36.0mHYS 0.63 .820 OHMS 144.0uHYS 
CME2425-8 .. 54.0mHYS 0.50 1.26 OHMS 240.0uHYS 
CME2425-9 . 86.9mHYS 0.40 2.02 OHMS 360.0uHYS 

Notes • Inductances are min. measured at 10 Gauss 
• Current ratings for approx. 40 C temp. rise 
• DC resistance @ 20 C ± 10% 

ENCAPSULATED TOROIDAL INDUCTORS 

A-2260 

! 
~=JJ 

~ gJ' 
3IT11~ 

~21b-=f2 
II01TOII VIEW 

• Mounted on rugged epoxy base 

• Designed for automatic insertion on PC boards 
• Provide stable inductance and protection against current 
spikes 

• Constructed with UL rated 130 C materials 

Part Number Inductance AmpsR.M.S. D.C. ResIstance Leakage 

CMT908,-V1IH1 2.00mHYS 7.50 .020 OHMS 25.0uHYS 

CMT908-V2IH2 4.00mHYS 5.20 .040 OHMS 45.0uHYS 

CMT908-V3/H3 8.00mHYS 3.20 .120 OHMS 9O.0uHYS 

CMT908-V41H4 16.0mHYS 2.60 .160 OHMS 180.0uHYS 

Notes • Inductances are min. measured at 10 Gauss 
• Current ratings for approx. 40 C temp. rise 
• DC resistance @ 20 C ± 100k 

For manufacturers' sales offices, see yellow pages EEM 1991 



5600 TRANSFORMERS 5600 

1124 E. Franklin St., Huntington, IN. 46750 
(219)356-7100· FAX:(219)356-3148 

TRANSFORMERS 
GATE DRIVE TRANSFORMERS 

Easily standardized and used universally in all 
switching topologies, MagneTek gate drive 
transformers provide an isolation barrier from the 

control circuitry to the line-connected switches. 
Turn ratios of 1:1 and 1 :1.5 optimize coupling and 
enhance performance. Available off-the shelf. 

T 
D.6OO 

l!ft-ii--a a --ii-iioI 

~ 0.650 l=t- 0.200 

0.850~ 

RATED CURRENT PER WDG 
OCR AMPS 

OHMS RMS 
0.350 0.500 
0.650 0.200 
0.875 0.150 
1.750 0.075 

EEM 1991 

• 3750V Hi-pot drive to gate winding 

• Interleaved windings for lowest practical leakage 
inductance 

• Available with single or dual secondaries 

• Operating frequency to 200 KHz 

• Constructed with UL rated 130 C materials 

MAX MAX MIN MAX MIN 
Part No. DeR 1-2 OCR Gate ET Product Leakage Inductance Turns Ratio 

GOE25-1 .350 OHMS .350 OHMS 540VuS 2.5uHYS .680mHYS 1 :1 

GOE25-2 .350 OHMS .650 OHMS 540VuS 2.5uHYS .680rnHYS 1:1 :1 

GOE25-3 .875 OHMS .350 OHMS 840VuS 3.5uHYS 1.50 mHYS 1.5:1 

GOE25-4 .875 OHMS .650 OHMS 840 VuS 3.5uHYS 1.50 mHYS 1.5:1:1 

GOE25-5 .350 OHMS .875 OHMS 540 VuS 3.5uHYS .680 mHYS 1 :1.5 

GOE25-6 .350 OHMS 1.75 OHMS 540 VuS 3.5uHYS .680 mHYS 1 :1.5:1.5 

NOTES: • Derate ET product by 32% for 50 KHz,40% for 100 KHz and 
50% for unidirectional operation . 

• Operation @ rated current per winding renders approx. 
40 C temperature rise. 

• 

1~ 
2 . 

• 3 

E. • 

E: 

For manufacturers' sales offices, see yellow pages A·2261 



5600 TRANSFORMERS 5600 

1124 E. Franklin St, Huntington, IN. 46750 
(219)356-7100· FAX:(219)356-3148 

TRANSFORMERS 
CURRENT SENSE INDUCTORS 

MagneTek Current Sense Inductors detect the current 
in a conductor and protect against high voltages, arcing 
and damage to the device. Designed for switching 
power supply applications, they are constructed with UL 

REF 20 KHz MIN 
Part No. Tume ETProcIuct Inductance DCROHMS PRIAMPS 

CST206-1 100 2.0mVSEC 14.0mHY .400 MAX 110.0 RMS 

CST206-2 200 4.0mVSEC 56.0mHYS 1.35 MAX SO.ORMS 

CST206-3 300 6.0mVSEC 130mHYS 12.0 MAX 70.0RMS 

rated 130· C materials and feature 2500 V Hi-pot and a 
frequency range of 20-200 KHz. CST -206 models are 
available with a center pin for center tap option. 
Available off-the-shelf. 

0.915 

~] 
0.127+1 0.250 
NOM f-. ----f- 0.500 

REF 20 KHz 
Part No. Tums ETProcIuct 

CST306-1A SO SOOuVSEC 

CST306-1T SOCT SOOuVSEC 

CST306-2A 100 1.0mVSEC 

CST306-2T 100CT 1.0mVSEC 

CST306-3A 200 2.0mVSEC 

CST306-3T 200CT 2.0mVSEC 

MIN 
Inductance DCROHMS PRIMPS 

3.5mHYS .330 MAX 25.0RMS 

3.5mHYS .330 MAX 25.0RMS 

14.0mHYS 1.3SOMAX 25.0RMS 

14.0mHYS 1.350 MAX 25.0RMS 

55.0mHYS 2.7SOMAX 35.0.RMS 

55.0mHYS 2.7SOMAX 35.0RMS 

NOTES: • Derate ET product by 68% for 50 KHz, 52% for 100 KHz and 50% for unidirectional operation. 
• Rated primary current renders approx. 40· Crise . 

. • CST-206 models have max. recommended terminating resistance of 1 ohm per turn. 

A·2262 For manufacturers' sales offices •. see yellow pages. EEM 1991 



5600 TRANSFORMERS 5600 

1124 E. Franklin St., Huntington, IN 46750 
(219)356-7100· FAX:(219)35S-3148 

TRANSFORMERS 
OUTPUT FILTER INDUCTORS 

Primary function is energy storage. By conditioning the 
output signal, they smooth out the current waveform to 
provide a more stable and continuous current. While 

ROD CORE FILTER INDUCTORS 

NOTES: • DC resistance ± 15% 

• Inductance ± 10% 
• DC current at 400 CM/ Amp 

PART NO. INDUCTANCE DC. CURRENT D.C. RESISTANCE 
RC-1 5.SMHY .250 AMPS S.10 OHMS 

RC-2 3.9MHY .320 AMPS 3.90 OHMS 

RC-3 2.5MHY .400 AMPS 2.45 OHMS 

RC-4 1.5 MHY .500 AMPS 1.53 OHMS 

RC-5 960uHY .S25 AMPS 1.00 OHMS 

RC-S 560uHY .800 AMPS .SOOOHMS 

RC-7 450uHY 1.00 AMPS .420 OHMS 

RC-8 250uHY 1.25 AMPS .210 OHMS 

RC-9 200 uHY 1.S0AMPS .200 OHMS 

RC-10 100 uHY 2.00 AMPS .077 OHMS 

RC-11 75uHY 2.50 AMPS .070 OHMS 

typically comprised of a single winding, these devices can 
also have several outputs fed through different windings on 
the same core. Both styles are available off-the-shelf. 

HIGH CURRENT DC FILTER INDUCTORS 

NOTES: • Rated current 10 amps per pin max. 

• Rated current renders approx. 

2.050 
max 

40· C temp. rise. 

0.100 L t-t0.200 a04ODIA• 

_---t::W~:-2.050 max -.- " 

2.350 
mu 

PART NO. 

.. 

FIE220-1 
FIE220-2 

1 • 

IND.@noDC DC AMPS 

11.7uHYS 120.0 
46.8uHYS 60.0 

PINS 1-6 
PINS 24-19 

PINS 18-13 
PINS 7-12 

DC RESISTANCE 

444.0uOHMS 
1.n6mOHMs 

e 

IND@DCBIAS 

6.0uHY$ 
24.0uHYS 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2263 



MIL-STD-981 - Electromagnetic Devices For Space Applications 
WS6536/DOD2000/MIL-STD-2000 - Approved Certified Program for High Reliability Soldering 
QUALIFICATION INSPECTION MIL-T-27 - Complete Environmental Testing 

STANDARD MINIATURE 400 Hz POWER TRANSFORMERS 
CONDENSED PERFORMANCE DATA-PRIMARY VOLTAGE 115 VRMS. 
All Units Designed to meet MIL-T-27E. 
IMMEDIATE DELIVERY FOR PROTOTYPE QUANTITIES 

Catalog VA Secondary 0.0. Height Nominal Nom. Nom." 
Number Rating Voltage (RMS) ±'/32 ±'/32 Weight Reg. Temp. Rise 

9600 2 6-300 V 1" 1'''132'' 1 ozl 30gm 18% 100 e 
9601 4 6-300 V 1" l1ns" 1.20zl 35 gm 15% 12°C 
9602 6 6-300 V 1" 71e" 1.60zl 45 gm 10% 18°e 
9603 9 6-300 V 1" 1'116" 2.10zl 60gm 8% 200 e 
9604 30 6-300 V Pie" 11/2" 5.3 ozll50 gm 7% 23°e 

10648 75 10-300 V 2" 15/1." 100z ±3% 300 e 
10649 150 10-300 V 2'/4" 19/1." 180z ±3% 40°C 

CALL FOR STANDARD LITERATURE 

400 HZ 3tJ>POWER TRANSFORMERS •.• Off The Shelf 
* Designed to meet the requirements of: MIL-T-27/344/345/346/347/348/349 CD 
* 120 standard designs from 90 VA thru 375 VA, including a wide variety of input 

and output voltage configurations offering maximum design flexibility. 

I:1(RIMARY 2 

WYE 4 
3 

SECONDARY 
PRIMARY 

H~ 
6 B 11'1 

SECONDARY 

H~ 
6 B 11'1 

DELTA 

MINIATURE 400HZ POWER TRANSFORMERS ••• Off The Shelf 
* Designed to meet the requirements of: MIL-T-27/37 thru MIL-T-27/47 CD 
* 308 standard designs from 1.5 VA thru 25 VA * *, including a wide variety of output 

voltages offering maximum design flexibility. 

CIRCUIT DIAGRAM AND MARKING 

I J'E . 3 'X' VOLTAGE CT 
115V 
400 HZ 4 'X' mAORA 

MAXWV'X'V 
2 5 MAx ALT 70,000 

CIRCUIT DIAGRAM AND MARKING IJ E3 'X'VOLTAGECT 

115V II! 4'X'mAORA 
400 HZ I MAX W V'X' V 

20- I MAX ALT 70,000 

L--...os 

SWITCHING REGULATOR INDUCTORS ••. Off The Shelf 
* Designed to meet the requirements of: MIL-T-27/287/288/289 CD 
* 24 standard designs. Type TF5S04ZZ 

I~ 

'X'uH 3~ 
'X'Q ::3 

STANDARD SCOTT "T" TRANSFORMERS 
SYNCHRO TO RESOLVER RESOLVER TO SYNCHRO 
CONVERTER CONVERTER 

STANDARD 
REFERENCE 
TRANSFORMER 

] --_._----' 

11151'"": l .• _.lt[ r&:~", 

• "AU units designed to meet the dimensional and performance requirements of MIL-T-XXX, however not aU CD part numbers are listed on the Qualified Products .List (QPL). The current status should be verified with the 
factory: 

For manufacturers' sales offices, see yellow pages 



MIL-STD-981 - Electromagnetic Devices For Space Applications 
WS6536/DOD2000/MIL-STD-2000 - Approved Certified Program for High Reliability Soldering 
QUALIFICATION INSPECTION MIL-T-27 - Complete Environmental Testing 

PWM AND RESONANT POWER CONVERSION TRANSFORMERS 
TYPICAL lOPOLOGIES 
Actual circuit operation verified in switching topology .. Leakage inductance, 
efficiency,. temperature rise, and SRF characterized. Single-ended 20 Khz-500 
Khz to 250 watts. Bridge and push-pull 20 Khz-250Khz to 1 Kw. Low profile 
designs are available for sem modules. Proximity effect and skin depth accounted 
for. Our wide variety of cores in 'stock allows quick custom modification. Call, write, 
or fax for specific device bulletin. 

DISCONTINUOUS/CONTINUOUS 
MODE FLYBACK REGULATOR 

. T,[DTI'f -<)VO' 

C01 RI.. 
Lp • 

a, 

0----

Vi, 

CENTER TAPPED PUSH-PULL 
SWITCHING REGULATOR 

~~~REN" 1otI_ VIN. ~. ~ 
OPTION 

VIf1=VN1 

N, T11'f{D' D' L1 '" 

N1 02 

Co 
n:1 

GATE DRIVE TRANSFORMERS 
TYPICAL APPLICATION 

DOUBLE/SINGLE ENDED 
FORWARD CONVERTER 

•

T1f.-r:T 
4 LLl: 

n:1 VO"VlN'~'D 

D"'~ 
• OPTIONAL CLAMP WINDmG 

Meant to interface with PWM IC output or standard driver ICs to supply Hi peak 
currents with low rise times to power fets. Low stray capacity - Hi SRF. 
Standard ratios 2:1,1.5:1,1:1. Models to 3750 DWV. Lowest leakage inductance on 
toroids. 20Khz to 1 Mhz. Wide variety to choose from. Call, write or fax for catalog. 

HALF-BRIDGE CIRCUIT 

T-lOTAI..PERIQOTIME 'b"VN1'~'~ 
~~~~ucnoNTIMEOFEACH VN1_~ . 

Yo .. ! VIN.l.o· 
2 , 

03 D'_~ 

SINGLE ENDED TRANSFORMER DRIVE BALANCED TRANSFORMER DRIVE 

CURRENT SENSE TRANSFORMERS 
Typical applications shown. A wide variety of devices are offered in a variety of 
geometric shapes including toroids where the user can thread his current sense 
lead thru the center post. liN pk to 20 A in range from 10 Khz to 1 Mhz., Uni-polar 
or Bi-polar. High shock mounting available. Ratios from 1 :20 to 1 :200. Call, write, 
or fax for individual brochure. 

CURRENT MODE CONTROL 
(slope added to inductor Waveform) 

For manufacturers' sales offices, see yellow pages 

CURRENT LIMIT 



1b determine part number for apeclftc transformer to be ordered: 
1. Locate the column, In the table, for the required voltage. 
2. In the voltage column, locate the required currant rating. 
3. Moving left from the currant rating, find the number Indicating 

required primary-single 115V primary or dual 115123CN 
4. Derive part number by combining dlgltaldentlfylng required 

primary and dlglte at top of column giving required voltage. 

Size 

2 

3 

4 

5 

6 

7 

VA 

5600 

SERIES 
4·01& 
4·02 

2,SOO-volt RMS Hipot, available in a variety of sizes. Maximum 
operating temperature 130°C. Available with either single 115V, or 
dual 115/230V primary. MCI's pin configuration is designed for 
ease of connection in printed circuit boards. Heavier transformers 
are provided with mounting holes for additional mounting security. 
Adaptations of standard transformers are also available. Dots on 
schematics shown below indicate like polarity. 

W:1 

87: :65 

AIf1AI 

DIMENSIONS 

Optional Mig; 
L W H ML A B C Screw & Nul Lbs. 

1.1 1-3/8 1-1/8 15/16 .250 .250 1.200 None 0.17 
2.4 1-3/8 1-1/8 1-3/16 .250 .250 1.200 None 0.25 
6.0 1-5/8 1-5/16 1-5/16 1-1/16 .250 .350 1.280 4-4Oxl-3/8 0.44 

Nylon 
12.0 1-7/8 '1-9/16 1-7/16 1-1/4 .300 .400 1.410 4-40xl-3/8 0.70 

Nylon 

20.0 2-1/4 1-7/8 1-7/16 1-1/2 .300 .400 1.600 4-4Oxl-3/8 0.80 
Nylon 

36.0 2-5/8 2-3/16 1-9/16 t .400 .400 1.850 t 1.1 
t 4 mounting holes 23116 x 1 % for 116 screw 

CURRENT RATINGS (AMPS RMS) 

Last 3 Digits of 
Part Number: -010 -012 -016 -020 -024 -028 -036 -048 -056 -120 

First 4 Digits: 
Single 115V Dua1115/230V SERIES CONNECTION SECONDARY VOLTAGE 
Primary 

4-01-2...._ 
4-01-3 ___ 
4-01-4 __ 
4-01-5 ___ 
4-01-6 ___ 
4-01-7 ___ 

4-01-2...._ 
4-01-3.. __ 
4-01-4 __ 
4-01-5 __ 
4-01-6 __ 
4-01-7 __ 

A·2266 

Primary 10VC.T. 12.6VC.T. 16VC.T. 20V.C.T. 24VC.T. 28VC.T. 36VC.T. 4BVC.T. 56VC.T. 120VC.T. 
4-02-2-__ 

"EE 
.110 .090 .070 .055 .045 .040 .030 .023 .020 .010 

4-02-3 ___ .250 .200 .150 .120 .100 .085 .065 .050 .045 .020 
4-02-4 ___ .600 .500 .400 .300 .250 .200 .170 .125 .110 .050 
4-02-5 ___ 

II : 
1.200 1.000 .800 .600 .500 .420 .350 .250 .220 .100 

4-02-6 ___ 2.000 1.600 1.250 1.000 .800 .700 .550 .400 .350 .160 
4-02-7 ___ 3.600 2.850 2.250 1.800 1.500 1.300 1.000 .750 .650 .300 

PARALLEL CONNECTION SECONDARY VOLTAGE 
5V 6.3V BV 10V 12V 14V lBV 24V 28V 60V 

4-02-2-__ 118l .220 .180 .140 .110 .090 .080 .060 .046 .040 .020 
4-02-3 ___ .500 .400 .300 .240 .200 .170 .130 .100 .090 .040 
4-02-4 __ 1.200 1.000 .800 .600 .5(l0 .400 .340 .250 .220 .100 
4-02-5 ___ 

II .: 
2.400 2.000 1.600 1.200 1.000 .840 .700 .500 .440 .200 

4-02_6 __ 4.000 3.200 2.500 2.000 1.600 1.400 1.100 .Boo .700 .320 
4-02-7 __ 7.200 5.700 4.500 3.600 3.000 2.600 2.000 1.500 1.300 .600 

MCI TRANSFORMER CORPORATION TOLL FREE: 1-800-MCI-TRAN 
MAIN PLANT: 411 MANHATTAN AVENUE, BABYLON, NY 11704·516-587-0510· FAX: 516-587-0624 
FOR NEW ENGLAND: BLODGETT STREET, ORANGE MA 01364 • 508-544-8272 • FAX: 508-544-8356 

For manufacturers' sales offices, see yellow pages EEM 1991 



5600 

SERIES 
4·03& 
4·04 

TRANSFORMERS 

Available 

1,500-volt RMS Hipot, available in a variety of sizes. Maximum 
operating temperature 130°C. Available with dual 115/230V 
primary. MCl's pin configuration is designed for ease of 
connection in printed circuit boards. Adaptations of standard 
transformers are also available. Dots on schematics shown below 
indicate like polarity. 

"Slide On" 
Bracketfor 
Sizes4&5 

ff II ;; 

) 
lID 

.1560ia.--L§I Y / 
(4 Holes) 1-_-11 

SINGLE 
PRIMARY 

DUAL 
PRIMARY 

5600 

DIMENSIONS OPTIONAL BRACKET' 
A-6 A-8 WT. 

Size VA L W H Ie Pin) (8 Pin) B (oz.) No. MW MD 
To determine part number for specific transformer to be ordered: 1 1.0 1 1-3/8 0.83 0.250 0.200 1.200 2.5 - - -
1. Locate the column, in the table, for the required voltage. 2 1.2 1-3/8 H/8 1-3/16 0.312 0.200 1.000 3.0 - - -

3 4.4 1-5/8 1-1/4 1-3/8 0.400 0.250 1.100 5.0 - - -2. In the voltage column, locate the required current rating. 
3. Moving left from the current rating, lind the number Indicating 

required primary-single 115V primary or dual 11512301L 
4 10.0 1-7/8 1-7/16 1-5/8 0.4OC 0.250 1.300 9.0 9-149901 1-41/64 1-1/8 
5 24.0 1-5/8 2-1/4 1-3/8 0.400 0.250 2.100 12.0 9-149902 1-3/8 2 

4. Derive part number by combining digits Identifying required 
primary and digits at top of column giving required voltage. 

CURRENT RATINGS (AMPS RMS) 

Last 3 Digits 
01 Part Number: -010 -012 -016 -020 -024 -028 -034 -040 -056 -088 -120 -180 -230 

First 4 Digits: 
Single 115V Dual 1151230V SERIES CONNECTION SECONDARY VOLTAGE 
Primary Primary 10V C.T. 12.6V C.T. 16V C.T. 20V C.T. 24V C.T. 28V C.T. 34V C.T. 40V C.T. 56V C.T. 88V C.T. 120VCT. 180VC.T. 230VC.T. 

4-03-1 __ 4-04-1 ___ liE 1': 
.070 .055 .045 .035 .030 .025 .020 .015 .010 .OOB 

4-03-lL- 4-04-2-_ .100 .075 .060 .050 .040 .035 .030 .020 .015 .010 .006 .005 
4-03-3 __ 4-04-3 ___ II .440 

.350 .260 .220 .180 .160 .125 .110 .080 .050 .035 .024 .020 
4-03-4 ___ 4-04-4 ___ 1.000 .800 .640 .500 .450 .360 .300 .250 .180 .120 .085 .055 .040 
4-03-5 ___ 4-04-5 __ 2.400 2.000 1.500 1.200 1.000 .800 .700 .600 .420 .270 .200 .130 .100 

PARALLEL CONNECTION SECONDARY VOLTAGE 
5V 6.3V 8V 10V l2V 14V l7V 20V 28V 44V 60V 90V l15V 

4-03-1-__ 4-04-1 __ 

Iia 
.180 .140 .110 .090 .070 .060 .050 .040 .030 .020 .016 

4-03-2-__ 4-04-2-__ .240 .200 .150 .120 .100 .080 .070 .060 .040 .030 .020 .012 .010 
4-03-3 __ 4-04-:L __ 

II . .880 .700 .520 .440 .360 .320 .250 .220 .160 .100 .070 .048 .040 
4-03-4 ___ 4-04-4 ___ 2.000 1.600 1.280 1.000 .900 .720 .600 .500 .360 .240 .170 .110 .OBO 
4-03-5 __ 4-04-5-__ 4.800 4.000 3.000 2.400 2.000 1.600 1.400 1.200 .840 .540 .400 .260 .200 

IillBJI 1 MCI TRANSFORMER CORPORATION TOLL FREE: 1-800-MCI-TRAN 
MAIN PLANT: 411 MANHATTAN AVENUE, BABYLON, NY 11704·516-587-0510· FAX: 516-587-0624 
FOR NEW ENGLAND: BLODGETT STREET, ORANGE MA 01364 • 508-544-8272 • FAX: 508-544-8356 

EEM 1991 For manufacturers' sales offices, see yellow pages· A·2267 



Part No.: 
4-05-1 ___ 
4-05-2 ___ 
4-05-3 ___ 
4-05-4 ___ 
4-05-5 ___ 

Last 3 Digits of 
Part Number: 
First 4 Digits: 
Dual 115/230V 
Primary 
4-05-1 ___ 
4-05-2 ___ 
4-05-3 ___ 
4-05-4 __ 
4-05-5_ 

4-05-1 __ 
4-05-2 __ 
4-05-3 __ 
4-05-4 ___ 

4-05-5 

mmlJ 
A·2268 

VA L W H 

tAl 
Recognized Component 
Underwriters Labs Inc. 

Available 

DIMENSIONS 
A B C 

5600 

SERIES 
4·05 

1,SOO-volt RMS Hipot, available in a variety of 
sizes. Maximum operating temperature 130°C. 
Available with dual 11S/230V primary. 
MCls pin configuration is designed for 
ease of connection in printed circuit boards. 
Adaptations of standard transformers are also 
available. Dots on schematics shown below 
indicate like polarity. 

"" N to CI 

o 0 

o .. 

ML 

D ML OZ 
2.5 1-7/8 1-9/16 .650 1.600 .375 .375 .041 x .020 5 
6 1-718 1-9/16 .850 1.600 .375 .375 .041 x .020 ' 7 

12 2-112 2 1.065 2.000 .500 .SOO .041 x .020 11 
24 2-7/8 2-1/4 1-114 1.900 .600 .530 .04050 2-13/32 (with 2 holes for #4 screws) 15 
48 3-118 2-112 1-318 2.180 .600 .660 .04080 2-518 (with 2 holes for #6 screws) 21 

CURRENT RATINGS (AMPS RMS) 

-010 -012 -016 -D20 -D24 -D30 -D34 -040 -056 ..()88 -120 -230 

SERIES CONNECTION SECONDARY VOLTAGE 
10VCT 12.6VCT 16VCT 20VCT 24VCT 30VCT 34VCT 40VCT 56VCT aaVCT 120VCT 230VCT , 

.2SO .200 .156 .125 .104 .085 .073 .062 .044 .028 .020 .010 

.600 .450 .350 .300 .2SO .200 .170 .ISO .100 .065 .OSO .025 
1.200 .900 .700 .. 600 .500 .400 .340 .300 .200 .130 .100 .050 
2.400 1.900 1.500 1.200 1.000 .800 .700 .600 .425 .275 .200 .100 
4.800 3.800 3.000 2.400 2.000 1.800 1.400 1.200 .850 .550 .400 .200 

PARALLEL CONNECTION SECONDARY VOLTAGE 
5V 6.3V BV 10V 12V 15V 17V 20V 2BV 44V 60V 115V 
.500 .400 .312 .250 .208 .170 .146 .124 .088 .056 .040 .020 

1.200 .900 .700 .600 .500 .400 .340 .300 .200 .130 .100 .050 
2.400 1.800 1.400 1.200 1.000 .800 .680 .600 .400 .260 .200 .100 
4.800 3.800 3.000 2.400 2.000 1.600 1.400 1.200 .850 .550 .400 .200 
9.600 7.600 6.000 4.800 4.000 3.200 2.800 2.400 1.700 1.100 .800 .400 

II MCI TRANSFORMER CORPORATION TOLL FREE: 1-800-MCI-TRAN 
MAIN PLANT: 411 MANHATTAN AVENUE, BABYLON, NY 11704 • 516-587-0510 • FAX: 516-587-0624 
FOR NEW ENGLAND: BLODGETT STREET, ORANGE MA 01364 • 508-544-8272· FAX: 508-544-8356 
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5600 

SERIES 
4·06& 
4·07 

• Recognized Component 

:;~~,::::::-~ ........ ",:und:erwrners Labs Inc. 

'Ib determine pert number for apeclnc tranafonner to be ordered: 
1. Locate the column, In the table, for the required voltage. 
2. In the VOltage column,locate the required current rating. 
3. MovIng left from the current rating, nnd the number Indicating 

required primary-single 115V primary or dual 115123011. 
4. DerIve pert number by combining dlglta ldentlfytng required 

primary and digits at top of column giving required voltage. 

Size 
3 
4 
5 
6 
7 
8 

VA 

2.4 
6 

12 
30 
56 

100 

2,500 Volt RMS Hipot in a variety of practical 
sizes. Maximum operating temperature 130°C 
available with either single 115 or dual 115/230V 
primary (for all but 2.4 VA size). 
MCl's split bobbin and non-concentric winding 
provide better insulation and high signal isolation, 
thus eliminating the need for electrostatic 
shielding. 
Adaptations of standard transformers are also 
available. Dots on schematics shown below 
indicate like polarity. 

I-:=H:-i ~ o 01: tI 8765 

n3/~ 
--fl--

L 
2-1/16 
2-3/8 
2-13/16 
3-114 
3-11/16 
4-1/32 

~T 
~l 

DIMENSIONS 

W H A 

1-1/16 1-3/16 1-7/16 
1-1/4 1-3/8 1-11/16 
1-318 1-5/8 1-15/16 
1-11/16 1-15/16 2-5116 
1-13/16 2-114 2-11/16 
2-1/4 2-9/16 3-1/16 

3/16 

B ML Lbs. 
9/16 1-3/4 0.25 
11/16 2 0.44 
13/16 2-3/8 0.7 
1-1/16 2-13/16 1.1 
1-1116 3-1/8 1.7 
1-5/16 3-9/16 2.75 

CURRENT RATINGS (AMPS RMS) 

Last 3 Digits of 
Part Number: -010 -012 -016 -020 -024 -028 -036 -048 -056 -120 

First 4 Digits: 
SECONDARY VOLTAGE Single 115V Dual 115/230V 

Primary Primary 10VC.T. 12.6V C.T. 16VC.T. 20VC.T. 24VC.T. 28VC.T. 36VC.T. 48VC.T. 56V C.T. 120VC.T. 

4-06-3-_ .250 .200 .150 .120 .100 .085 .065 .050 .045 .020 
4-06-4_ 4-07-4 ___ .600 .500 .400 .300 .250 .200 .170 .125 .110 .050 
4-06-5 ___ 4-07-5 ___ 1.200 1.000 .800 .600 .500 .420 .350 .250 .220 .100 
4-06-6 ___ 4-07-6 ___ 3.000 2.500 2.000 1.500 1.250 1.100 .850 .630 .540 .250 
4-06-7 ___ 4-07-1-__ 5.000 4.000 3.500 2.800 2.400 

.. 
2.000 1.500 1.200 1.000 .500 

4-06-1L __ 4-07-8 ___ 10.000 8.000 6.250 5.000 4.000 3.600 2.800 2.000 1.800 .850 

I~I II MCI TRANSFORMER CORPORATION TOLL FREE: 1·800·MCI· TRAN 
MAIN PLANT: 411 MANHATTAN AVENUE, BABYLON, NY 11704 • 516-587-0510 • FAX: 516-587-0624 
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5600 

SERIES 
4·06~5 
4·07·X5 

MCI has added these transformers to our product line for our 
customers with a need for one transformer to supply either 5VDC and 
±12VDC or 5VDC and ±15VDC, in 3 power ratings of 35, 22.4, and 
13.8 watts DC regulated. 
There are 2 primary voltages available. Our 4-06 series which is for 
100-130 volts, and our 4-07 series which is for either 100-130 volts or 
200-260 volts. ' 
The additional components necessary are supplied in the chart below. 

~ 
Recognized Component 
Underwriters Labs Inc. 

1b determine part number for specllIc transformer to be ordered: 
1. Locate the column, In the teble, for the required voltege. 
2. In the voItege column, locate the required current rating. 
3. Moving left frOm the current rating, find the number Indlcetlng 

required primary-single 115V primary or duslll51230IL 
4. DerIve part number by combining dlglte identifying required 

primary and digits at top of column giving required voltage. 

MCI 
PART NO. DC OUTPUT SIZE 

PRIMARY 50/60 Hz 

115V 1151230V OUTPUT 1 OUTPUT 2 

4-06-6512 4-07-6512 5V@1.75A ±12V@21OMA 6 
4-06-6515 4-07-6515 ±15V@175MA 

4-06-7512 4-07-7512 5V@2.8A ±12V@350MA 7 
4-06-7515 4-07-7515 ±15V@280MA 

4-06-8512 4-07-8512 5V@4A ±12V@600MA 8 
4-06-8515 4-07-8515 ±15V@500MA 

I---'L----t 

3116 

:-- 1 
I A 

1-- 1 

DIMENSIONS 
REGULATED 

SIZE POWER' L W H A B' ML Ibs. 
WAn8 

6 13.8, 3-114 1-3/4 1-15/16 2-5116 1-1116 2-13116 1.1 
7 22.4 3-11116 1-t3/16 2-114 2-11116 1-1116 3-118 1.7 
8 35.0 4-1/32 2-114 2-9/16 3-1/16 1-5/16 3-9116 2.75 

SPECIFICATION 
REGU-
LATED SUGGESTED COMPONENTS 
POWER C2, C4, See Note (]) 
WAn8 Dl @ Cl 1C1® D2@ C3 IC2® IC3® 

13.8 3N253 10KMFD LM323K-5 3N247 1.5KMFD LM340K-12 LM 320K-12 
@20VDC @50VDC LM 340K-15 LM 320K-15 

22.4 MDA-400 15KMFD LM323K-5 3N247 2KMFD LM 340K-12 LM 320K-12 
@20VDC @50VOC LM 340K-15 LM 320K-15 

35.0 MDA-800 26KMFD LM-338@ 3N247 3.1 KMFD LM340K-12 LM320K-12 
@20VDC @50VDC LM340K-15 LM 320K-15 

Note G>: Output capacitors C2 and C4 are required to stabilize regulators. Values can be 1 MFD min. tantalum or 10 MFD min. electrolytic, 20V min. 
Note (1): LM-338 is an adjustable regulator and MFR's spec~ications (National Semiconductor) should be consulted for values of external components. 
Nota <31: AIIIC's are National Semiconductor types. 
Nota @: All diodes are Motorola types. 

MCI TRANSFORMER CORPORATION. TOLL FREE: 1-800-MCI-TRAN 
MAIN PLANT: 411 MANHATTAN AVENUE, BABYLON, NY 11704·516-587·0510· FAX: 516-587·0624 
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5600 -. . - -

SERIES 
4·11& 
4·12 

HORIZONTAL 
PC ENCAPSULATED 

TRANSFORMERS 

F 
F 

~ 
Recognized Component 
Underwr"ers Labs Inc. 

To determine part number for specific transformer to be ordered: 
1. Locate the column, In the table, for the required voltage. 
2. In the voltage column,locate the required current ra"ng. 
3. Moving left from the current rating, find the number indicating 

required primary-single 115V primary or 230IL 
4. Derive part number by combining digits Identifying required 

primary and digits at top of column giving required voltage. 

Our encapsulated design offers high reliability because of its 
mechanical strength, electrical insulation and moisture 
resistance. The internal construction consists of a split bobbin 
which isolates the primary and secondary thereby eliminating 
any need for an electrostatic shield. The construction will pass 
requirements of U.L., C.SA and V.D.E. 

DIMENSIONS 

Primary Secondary Wt. 
Size VA A B C 0 E F (Lb.) 

2 1.0 1.280 1.080 .800 .800 .800 .200 .16 
3 1.2 1.280 1.080 .970 .800 .800 .200 .19 
4 1.8 1.280 1.080 1.085 .800 .800 .200 .21 
5 2.2 1.280 1.080 1.185 .800 .800 .200 .25 
6 3.2 1.660 1.415 1.125 1.000 .800 .200 .33 
7 4.5 1.780 1.500 1.300 1.000 1.000 .300 .44 

CURRENT RATING (AMPS RMS) 
Last 3 Digits 
of Part Number: -010 -012 -016 -020 -024 -028 -036 -048 -056 -120 
First 4 Digits: 
Single115V Single 230V SECONDARY VOLTAGE 
Primary Primary 10VC.T. 12.6VC.T. 16VC.T. 20V C.T. 24V C.T. 28V C.T. 36V C.T. 48VC.T. 56V C.T. 120V C.T. 
4-11-2 ___ 4-12-2 ___ .100 .080 .065 .050 .045 .035 .030 .020 .018 .008 
4-11-3 ___ 4-12-3-__ .120 .095 .075 .060 .050 .045 .035 .025 .021 .010 
4-11-4 ___ 4-12-4 ___ .180 .145 .115 .090 .075 .065 .050 .038 .032 .015 
4-11-L __ 4-12-5 ___ .220 .175 .140 .110 .095 .080 .060 .045 .040 .018 
4-11-6 ___ 4-12-6 ___ .320 .255 .200 .160 .135 .115 .090 .067 .057 .027 
4-11-1- 4-12-7 __ .450 .360 .280 .225 .190 .160 .125 .095 .080 .038 

... 

IiiIBJI It MCI TRANSFORMER CORPORATION TOLL FREE: 1-800-MCI-TRAN 
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5600 TRANSFORMERS 5600 

SERIES 
4·41. 
4·42 

4,000 Volt RMS Hipot. In a variety of sizes. 
Maximum operating temperature 130°C. 
Available with either 115Vor dual 115/230V 
primary. 
MCl's split bobbin and non-concentric winding 
provide better insulation and high signal isolation, 
thus eliminating the need for electrostatic 
shielding. 
These transformers are designed to pass VDE's 
strict creepage distance requirements. 
Adaptations of standard transformers are also 
available. Dots on schematics shown below 
indicate like polarity. 

IT; tJ=w~ 

0 t@ 
I-oJEl g 

TERMINAL POSITIONS DIMENSIONS 
4-41 4-42 

115V PrImary 1151230V PrImary Secondary 
S F S1 F1 S2 F2 S C.T. F 

2 13 18 13 14 17 18 7 9 12 
3 11 15 11 12 14- 15 6 8 10 
4 11 15 11 12 14 15 6 8 10 

SIZE VA L W H A B C 0 E Lbt. 
2 10 Pia 10/,8 2% .200 .600 1.000 .600 .400 .57 
3 20 2Y4 Pia 113/'6 .300 .600 1.200 .600 .600 .97 
4 30 2Y4 1% 2Y16 .300 .600 1.200 .600 .600 1.20 
5 45 2% 20/,6 2%2 .300 .600 1.400 .600 .600 1.40 

5 11 15 11 12 14 15 6 8 10 

CURRENT RATING (AMPS RMS) 
Last 3 OI.9lts 
of Part Number: -010 -012 -016 -020 -024 -028 -036 -048 -056 -120 
First 4 Digits: SECONOARYVOLTAGE 
of Psrt Number: 10VC.T. 12.6VC.T. 16VC.T. 20VC.T. 24VC.T. 28VC.T. 36VC.T. 48VC.T. 56VC.T. 120VC.T. 
Single115V Dual 1151230V 
Primary Prlmsry 
4-41-L __ 4-42-L __ 1.000 .800 .625 .500 .420 .360 .280 .210 .180 .085 
4-41-3-__ 4-42-3-__ 2.000 1.800 1.250 1.000 .840 .720 .580 .420 .360 .170 
4-41-4 ___ 4-42-4 ___ 3.000 2.400 1.875 1.500 1.250 1.075· .835 .625 .540 .250 
4-41-5 ___ 4-42-L __ 4.500 3.800 2.815 2.250 1.875 1.610 1.250 .940 .805 .375 

IiimII I MCI TRANSFORMER CORPORATION TOLL FREE: 1-800-MCI-TRAN 
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5600 TRANSFORMERS 

SERIES 
4·44 

MOUNTlNG 
STYLE A 

4,000 Volt RMS Hipot. In a variety of sizes. Maximum operating temp
erature 130°C. Available with either 115Vor dual 115/230V primary. 
MCls split bobbin and non-concentric winding provide better 
insulation and high signal isolation, thus eliminating the need for 
electrostatic shielding. 
These transformers are designed to pass VDEs strict creepage 
distance requirements. 
Adaptations of standard transformers are also available. Dots on 
schematics shown below indicate like polarity. 

mOIT 
7 • • t 
• • • 2 • • • a 
l'I: :U4 
12 • • • 

° ° 
'RI determine part number for specific transformer to be ordered: f-uw-l 
1. Locate the column, In the table, for the required voltage. 
2. In the voltage column, locata the required current rating. 
3. Moving left from the current raUng, find the number Indicating 

required prlmery-dueI11512301t 

MOUNTING STYLE B 

4. Derive part number by combining dlglta Identifying required 
primary and digit. at top of column giving required voltage. 

DIMENSIONS 

Mounting Pin 
Transformer VA Schematic Style L W H A B C Dimensions 
4-44-3 __ 2.5 1 A 1-5/8 1-5/16 1-1/8 .200 .250 1.000 .025 sq. 
4-44-4 ___ 5.0 1 A 1-5/8 1-5/16 1-3/8 .200 .400 1.000 .025 sq. 
4-44-5 ___ 10.0 1 A 1-7/8 1-9/16 1-3/8 .200 .400 1.128 .036 sq. 
4-44-6 ___ 20.0 2 A 2-1/4 1-7/8 1-5/8 :400 .400 1.436 .036 sq. 
4-44-7 ___ 30.0 2 B 2-5/8 2-3116 1-9/16 .275 1.650 .045 sq. 
4-44-1L_ 56.0 2 B 3 2-1/2 1-13/16 .300 1.866 .045 sq. 

CURRENT RATING (AMPS RMS) 
Last 3 Digits 
of Part No. -010 -012 -016 -20 -024 

MW 

1-1/16 
1-1/16 
1-1/4 
1-1/2 
1-3/4 
2 

Screw 
ML Size 

4 
4 
4 
4 

2-3/16 6 
2-1/2 6 

-028 

SERIES CONNECTION SECONDARY VOLTAGE 
First 4 
Digits: 10VCT 12.6VCT 16VCT 20VCT 24VCT 28VCT 
4-44-3 ___ .25 .20 .15 .12 .10 .09 
4-44-4_ .50 .40 .31 .25 .21 .18 
4-44-5_ 1.00 .80 .62 .50 .42 .36 
4-44-6 ___ 2.00 1.60 1.25 1.00 .83 .72 
4-44-1-_ 3.00 2.40 1.90 1.50 1.25 1.06 
4-44-8 5.60 4.40 3.50 2.80 2.33 2.00 

PARALLEL CONNECTION SECONDARY VOLTAGE 
5V 6.3V 8V 10V 12V 14V 

4-44-3 ___ .50 .40 .30 .24 .20 .18 
4-44-4 __ 1.00 .80 .62 .50 .42 .36 
4-44-5 ___ 2.00 1.60 1.25 1.00 .84 .73 
4-44-6_ 4.00 3.20 2.50 2.00 1.66 1.44 
4-44-7 __ 6.00 4.80 3.80 3.00 2.50 2.12 
4-44-8 ___ 11.20 8.80 7.00 5.60 4.66 4.00 

Maximum 
Number 

'RIrminals Lbs. 

8 .25 
8 .37 
8 .53 

12 .90 
12 1.15 
12 1.70 

-036 

36VCT 

.07 

.14 

.28 

.56 

.82 
1.56 

18V 

.14 

.28 

.56 
1.12 
1.64 
3.12 

5600 
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5600 TRANSFORMERS 5600 

SERIES 
4·48& 
4·47 

4,000 Volt RMS Hipot. In a variety of sizes. 
Maximum operating temperature 130°C. 
Available with either 115V or dual 115/230V 
primary. 
MCl's split bobbin and non-concentric winding 
provide better insulation and high signal isolation, 
thus eliminating the need for electrostatic 
shielding. 
These transformers are designed to pass VDE's 
strict creepage distance requirements. 
Adaptations of standard transformers are also 
available. Dots on schematic.s shown below 
indicate like polarity. 

TERMINAL POSITIONS 

4-46 4-47 Secondary 
115V Primary 115/230V Primary 

S F S1 F1 S2 F2 S C.T. F DIMENSIONS 
2 13 18 13 14 17 18 7 9 12 
3 11 15 11 12 14 15 6 8 10 
4 11 15 11 12 14 15 6 8 10 
5 11 15 11 12 14 15 6 8 10 
6 11 15 11 12 14 15 6 8 10 
7 13 18 13 14 17 18 7 9 12 
8 13 18 13 14 17 18 7 9 12 
9 13 18 13 '14 17 18 7 9 12 

SIZE VA L W H A B ML Lba. 

2 10 2'3/'6 1% 1% 1' 0/,6 "/'6 2% .57 
3 20 3% 1,3/,6 1'5/'6 25/ ,6 1fe 2'3/'6 .97 
4 30 3% 2'132 1'5/'6 25/ ,6 1% 2,3/,6 1.20 
5 45 3"/'6 2'132 2% 2"L'6 1 3% 1.40 
6 56 3"/,6 25132 2% 2' '1,6 1% 3% 1.70 
7 70 4'132 292 29/,6 3'1,6 1'/,6 39/'6 2.40 
8 80 4'132 2% 29/ ,6 3'1,6 15/'6 39/ ,6 2.80 
9 100 4% 217/32 2,3/,6 31%2 F/32 4 3.20 

CURRENT RATING (AMPS RMS) 
Last 3 Digits 
of Part Number: -010 -012 -016 -020 . -024 -02e -036 -048 -056 -120 
First 4 Digits: SECONDARY VOLTAGE 
of Part Number: 10VC.T. 12.6VC.T. 16VC.T. 20VC.T. 24VC.T. 28VC.T. 36VC.T. 48VC.T. 56VC.T. 120VC.T. 
Slngle115V Dual 1151230V 
Primary Primary 
4-46-2 ___ 4-47-L __ 1.000 .800 .625 .500 .420 .360 .260 .210 .160 .085 
4-46-S-__ 4-47-3~ __ 2.000 1.600 1.250 1.000 .840 .720 .560 .420 .360 .170 
4-46-4 ___ 4-47-4 ___ 3.000 2.400 1.875 1.500 1.250 1.075 .835 .625 .540 .250 
4-46-L __ 4-47-L __ 4.500 3.600 2.815 2.250 1.875 1.610 1.250 .940 .605 .375 
4-46-B-__ 4-47-B-__ 5.600 4.500 3.500 2.800 2.335 2.000 1.560 1.170 1.000 .470 
4-46-7 ___ 4-47-7 ___ 5.560 4.375 3.500 2.290 2.500 1.950 1.460 1.250 .585 
4-46-8 ___ 4-47-8-__ 5.000 4.000 3.335 2.660 2.225 1.670 1.430 .670 
4-46-9 ___ 4-47-9 ___ 5.000 4.170 3.575 2.780 2.090 1.790 .835 

IiiIBJI 1 MCI TRANSFORMER CORPORATION TOLL FREE: 1-800-MCI-TRAN 
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5600 TRANSFORMERS 

SERIES 
4·49 

'M 
Recognized Component 
Underwriters Labs Inc. 4,000 Volt RMS Hipot In a variety of sizes. Maximum operating temp

erature 130°C. Available with either 115V or dual 115/230V primary. 
MCI's split bobbin and non-concentric winding provide better 
insulation and high signal isolation, thus eliminating the need for 
electrostatic shielding. 
These transformers are designed to pass VDEs strict creepage 
distance requirements. 
Adaptations of standard transformers are also available. Dots on 
schematics shown below indicate like polarity. 

MOUNTING STYLE C MOUNTING STYLE D 

~l--j C1~~ slm°iifD 5 l1H 

2 ~ I 
10 0 ~ 

QUICK-CONNECT 

To determine pert number for specilic transformer to be ordered: 

bjf
~lUG 

o T CLEARANCE SlOT 
Mw FOR MTG SCREW 

o 0 -.L 1. Locale the column, In lhe lable, for Ihe required vollage. 
2. In lhe voltege column, locate Ihe required current rating. 
3. Moving left from the current rating, lind the number indicating 

requl • .ad primary-dual 1151230IL 
4. Derive pert number by combining digits identifying required 

primary and digits at top 01 coiumn giving required voltage. 

CURRENT RATINGS (AMPS RMS) 

Last 3 Digits 
of Pari No.: -010 -012 -016 -020 -024 -028 

SERIES CONNECTION SECONDARY VOLTAGE 
First 4 
Digits: 10VCT 12.6VCT 16VCT 20VCT 24VCT 28VCT 
4-49-4 ___ 2.50 2.00 1.60 1.25 1.00 .90 
4-49-5 ___ 4.30 3.40 2.70 2.20 1.80 1.50 
4-49-6 ___ 8.00 6.30 5.00 4.00 3.30 2.80 
4-49-7 __ 13.00 10.30 8.10 6.50 5.40 4.60 
4-49-1L __ 17.50 14.00 11.00 8.80 7.30 6.25 

PARALLEL CONNECTION SECONDARY VOLTAGE 
5V 6.3V 8V 10V 12V 14V 

4-49-4 ___ 5.00 4.00 3.20 2.50 2.00 1.86 
4-49-5 ___ 8.60 6.80 5.40 4.40 3.60 3.00 
4-49-6 ___ 16.00 12.60 10.00 8.00 6.60 5.60 
4-49-7 ___ 26.00 20.60 16.20 13.00 10.80 9.20 
4-49-1L_ 35.00 28.00 22.00 17.60 14.60 12.50 

DIMENSIONS 

Mounting 
lhInsformer VA Schematic Style L W H A B C "IIrminals ML 
4-49-4 ___ 25 1 C 2-13/16 1-7/8 1-5/16 2 1-1/8 5/16 3/16 2-3/8 
4-49-5 ___ 43 1 C 3-1/8 2-1116 2-11/16 2-1/4 1-1/8 5/1613/16 2-13/16 
4-49-6 ___ 80 2 D 2-1/2 2-3/8 3 1-3/8 5/16 3/16 2 
4-49-7 ___ 130 2 D '2-13/16 2-7/8 3-3/8 1-5/8 3/8 1/4 2-1/4 
4-49-8 ___ 175 2 D 3-1/8 2-7/8 3-3/4 1-5/8 3/8 1/4 2-1/2 

r-Ml-j 

-036 -230 

36VCT 230VCT 

.70 .11 
1.20 .19 
2.20 .35 
3.60 .57 
4.80 .76 

I 

18V 115V 

1.40 .22 
2.40 .38 
4.40 .70 
7.20 1.14 
9.60 1.52 

Maximum 
Screw Number 

MW Size "IIrminals Lbs. 

6 10 1.25 
6 10 1.60 

2-3/16 6 12 2.80 
2-1/2 8 12 4.10 
2-1/2 8 12 5.5 

5600 
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5600 TRANSFORMERS 5600 

HORIZONTAL P C QUICK CONNECT POWER VDEPC 
PART NO. PRICE PAGE PART NO. PRICE PAGE PART NO. PRICE PAGE 

4-01-2 ___ 6.45 A·2266 4-06-3 ___ 6.55 A·2269 4-41-2 ___ 8.05 A·2272 
4-01-3 ___ 6.60 A·2266 4-06-4 ___ 7.20 A·2269 4-41-3 ___ 10.39 A·2272 
4-01-4 ___ 7.50 A·2266 4-06-5 ___ 8,25 A·2269 4-41-4 ___ 11.40 A·2272 
4-01-5 ___ 8.30 A·2266 4-06-6 ___ 11.00 A·2269 4-41-5 ___ 13.52 A·2272 
4-01-6 ___ 10.00 A·2266 4-06-L __ 14.50 A·2269 
4-01-L..:_ 11.15 A·2266 4-06-8 ___ 19.15 A·2269 4-42-2 ___ 9.36 A·2272 

4-42-3 ___ 11.83 A·2272 
4-02-2 ___ 7.50 A·2266 4-07-4 ___ 8.74 A·2269 4-42-4 ___ 13.03 A·2272 
4-02-3 ___ 7.70 A·2266 4-07-5 ___ 9.50 A·2269 4-42-5 ___ 15.33 A·2272 
4-02-4 ___ 8.30 A·2266 4-07-6 ___ 12.16 A·2269 4-44-3 ___ 7.82 A·2273 4-02-5 ___ 9.25 A·2266 4-07-L __ 14.92 A·2269 4-44-4 ___ 8.40 A·2273 4-02-6 ___ 11.30 A·2266 4-07-8 ___ 20.14 A·2269 4-44-5 ___ 9.43 A·2273 4-02-7 ___ 12.45 A·2266 4-44-6 ___ 11.51 A·2273 

4-44-L __ 13.24 A·2273 
4-44-8 ___ 16.13 A·2273 

VERTICALPC TRIPLE OUTPUT. VDE QUICK CONNECT 
PART NO_ PRICE PAGE PART NO. PRICE PAGE PART NO. PRICE PAGE 

4-03-1:... __ 9.10 A·2267 4-06-65 ___ 14.50 A·2270 4-46-2 ___ 8.23 A·2274 
4-03-2 ___ 6.90 A·2267 4-06-75 ___ 19.00 A·2270 4-46-3 ___ 10.62 A·2274 
4-03-3 ___ 8.20 A·2267 4-06-85 ___ 25.00 A·2270 4-46-4 ___ ' 11.69 A·2274 
4-03-4 ___ 9.30 A·2267 4-46-5 ___ 13.85 A·2274 
4-03-5 ___ 12.90 A·2267 4-07-65 ___ 16.00 A·2270 4-46-6 ___ 15.15 A·2274 4-07-75 ___ 20.00 A·2270 4-46-L __ 20.31 A·2274 4-04-1:... __ 10.40 A·2267 4-07-85 ___ 26.00 A·2270 4-46-8 ___ 22.65 A·2274 4-04-2 ___ 8.00 A·2267 4-46-9 ___ 26.50 A·2274 4-04-3 ___ 9.40 A·2267 
4-04-4 ___ 10.75 A·2267 4-47-2 ___ 9.54 A·2274 
4-04-5 ___ 14.00 A·2267 4-47-3 ___ 12.06 A·2274 

4-47-4 ___ 13.32 A·2274 
4-47-5 ___ 15.66 A·2274 

LOW PROFILE P C *ENCAPSULATED P C 4-47-6 ___ 17.09 A·2274 
4-47-7 ___ 22.44 A·2274 

PART NO. PRICE PAGE PART NO. PRICE PAGE 4-47-8 ___ 24.90 A·2274 

4-05-1 ___ 9.80 A·2268 4-11112-2 ___ 7.68 A·2271 
4-47-9 ___ 28.94 A·2274 

4-05-2 ___ 10.85 A·2268 4-11112-3 ___ 7.74 A·2271 4-49-4 __ • 12.46 A·2275 
4-05-3 ___ 13.75 A·2268 4-11112-4 ___ 7.80 A·2271 4~49-5 ___ 15.92 A·2275 
4-05-4 ___ 14.80 A·2268 4-11112-5 ___ 7.86 A·2271 4-49-6 ___ 21.74 A·2275 
4-05-5 ___ 17.90 A·2268 4-11112-6 ___ 8.40 A·2271 4-49-7 ___ 28.79 A·2275 

4-11112-L __ 8.99 A·2271 4-49-8 ___ 33.05 A·2275 

"These parts are not a stock item. DISCOUNT SCHEDULE 
Terms: Net 30 for customers with QUANTITY PRICE QUANTITY PRICE approved credit. 

'1·9 Net 50-99 43% F.O.B.: Babylon, N.Y. 
10-24 25% 100-249 50% Prices subject to change without 25-49 35% 250 UP POR notice. 

MCI TRANSFORMER CORPORATION TOLL FREE: 1-800-MCI-TRAN 

A·2276 

MAIN PLANT: 411 MANHATTAN AVENUE, BABYLON, NY 11704·516-587-0510· FAX: 516-587-0624 
FOR NEW ENGLAND: BLODGETT STREET, ORANGE MA 01364·508-544-8272. FAX: 508-544-8356 

For manufacturers' sales offices, see yellow pages EEM 1991 



SSARIES 
F R U S- HARTS 
PRODUCT SELECTION GUIDES 

~E~TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

91/92 EDITION OF EEM 
Abbreviations/Acronyms 

A-1114, 8-1037, C-1116, 0-1068 
AC Power Supplies, Product 

Selection Guide 
ASCII Code 
Batteries, Product Selection Guide 
Batteries & Fuel Cells, 

Characteristics 
Cabinets, Enclosures, Racks & 

Chassis, Product Selection Guide 
Capacitors, Basic Formulas 
Capacitors, Miniglossary 
Capacitors, Product Selection Guide 
Coils, Chokes, Inductors, 

Product Selection Guide 
Conductors, Maximum Current Capacity 

of Copper & Aluminum 
Connectors, Miniglossary 
Connectors, Terminals & Sockets, 

Product Selection Guide 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide 

DC Power Supplies, Product 
Selection Guide 

Delay Lines, Product Selection 
Guide 

Dielectrics, Thermal Conductivity 
Discrete Semiconductors, Product 

Selection Guide 
Displays, Readouts, & CRTs, 

Product Selection Guide 
EBCDIC Code 
Encapsulation, Miniglossary 
Fans, Blowers, Cooling Equipment, & 

Heat Exchangers, Product 
Selection Guide 

Fiber Optics, Miniglossary 
Fiber Optics, Product 

Selection Guide 
Filters, Power, Product 

Selection Guide 
Filters, Signal, Product 

Selection Guide 
Instruments, Test & Measuring, 

Product Selection Guide 
Interconnection Systems, Product 

Selection Guide 
Keyboards & Keypads, Product 

Selection Guide 
Lamps, Lights, & Indicators, 

Product Selection Guide 

0-2146 
0-1086 
0-1427 

0-1468 

C-1003 
A-1078 
A-1054 
A-1003 

A-1155 

C-1825 
C-1329 

C-1149 

A-1300 

0-1501 

A-1493 
C-1709 

A-2082 

8-1032 

C-1601 
8-1224 

8-1214 

A-1609 

A-1651 

0-1207 

C-1678 

8-1794 

8-1135 

Logofinder & Trademark Directories 
Microwave Components, Product 

Selection Guide 
Military Qualified Products List 
Motors, Drives, & Rotating Components, 

Product Selection Guide 
Opto Semiconductors, Miniglossary 
Oscilloscopes, Product 

Selection Guide 
Panel Hardware, Product 

Selection Guide 
Panel Meters, Analog & Digital, Product 

Selection Guide 
Potentiometers, Trimmers, Controls, & 

C-901 

A-1746 
8-1002. 

8-1233 
8-1334 

0-1406 

C-1582 

0-1340 

Rheostats, Product Selection Guide A-2013 
Power Supplies, Miniglossary 0-1522,0-2184 
Power Supplies, AC, Product 

Selection Guide 
Power Supplies, DC, Product 

Selection Guide 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide 

Relay Contact Forms 
Relays, Electromechanical, 

Miniglossary 
Relays, Product Selection Guide 
Resistor Color Codes 
Resistors, Product Selection Guide 
Servo Components, 

0-2146 

0-1501 

8-1347 
8-1550 

8-1449 
8-1397 
A-1924 
A-1835 

Miniglossary 8-1270,1>-2244 
SI Units, Basic Guide To, 

A-2080, 8-1666, C-1362, 0-2246 
Solenoids, Product Selection Guide 8-1614 
Switches, Product Selection Guide 8-1639 
Symbols-International Authorities 

A-1139, 8-1024, C-1156, 0-1090 
Thermal Components, Product 

Selection Guide 
Thermal Conductivity of Dielectrics 

at Room Temperature 
Thyristors/High Power Diodes, 

Miniglossary 
Timers, Miniglossary 
Trademark & Logofinder 

Directories 
Transducers & Encoders, Product 

Selection Guide 
Transformers; Product 

Selection Guide 
Wire & Cable, Product 

Selection Guide 
Wire Gauges-Diameter, Area, 

Copper Weight 

8-1831 

C-1709 

A-1728, A-2084 
8-1409,0-1149 

C-901 

8-1872 

A-2131 

C-1705 

C-1864 



5600 TRANSFORMERS 5600 

SMPS MAGNETICS ~MICRO!S~~ 

toroidal power inductors 
Mal'. Rated 5% L 10% L 20% L 30% L 40% L 50% L 

Inductance DCR Current Drop Drop Drop Drop Drop Drop 
Part No. @ODCILH COhms) CAmps) CDC Amps) CDC Amps) CDC Amps) CDC Amps) CDC Amps) CDC Amps) 

SL 1 SIZE SERIES 
SL1-1.1 C*) 1.1 .002 5.0 26.3 34.1 50.0 59.8 71.8 83.3 

. SL1-2.5 C*) 2.5 .003 5.0 17.0 22.1 32.4 38.8 46.6 54.1 
SL1-4.5 C*) 4.5 .004 5.0 10.7 14.3 21.0 25.2 30.2 35.1 
SL1-B.0 (*) 8.0 .005 5.0 8.8 11.6 16.0 20.0 24.0 27.8 
SL1-15 C*) 15 .007 5.0 5.1 7.5 11.0 14.0 16.9 20.0 
SL1-30 (*) 30 .009 5.0 4.2 5.5 8.0 10.2 12.4 14.9 
SL1-60 (*) 60 .017 5.0 2.1 3.6 5.4 6.9 8.5 10.2 
SL1-120 (*) 120 .027 5.0 1.7 2.6 3.9 5.0 6.1 7.4 
SL1-220 C*) 220 .037 5.0 1.5 2.0 3.0 3.8 4.6 5.5 
SL1-450 C*) 450 .090 3.2 1.3 1.6 2.2 2.8 3.4 4.0 
SL1-900 C*) 900 .230 1.5 .9 1.2 1.6 1.9 2.4 2.8 
SL1'1500C*) 1500 .470 1.1 .6 .8 1.2 1.5 1.8 2.1 

SL2 SIZE SERIES 
SL2-1.4 C*) 1.4 .003 5.0 28.3 43.8 62.2 82.1 102.5 123.0 
SL2-2.5 C*) 2.5 .003 5.0 23.8 36.8 52.5 69.7 87.0 104.3 
SL2-5.5 (*) 5.5 .005 5.0 16.0 24.8 35.4 47.0 58.7 70.4 
SL2-13 C*) 13 .007 5.0 9.5 14.7 21.0 31.5 39.3 47.1 
SL2-26 C*) 26 .010 5.0 6.3 10.0 15.0 20.0 25.0 30.0 
SL2-50 C*) 50 .013 5.0 4.2 6.9 10.3 13.9 17.4 21.0 
SL2·100 C*) 100 .018 5.0 3.3 4.9 7.5 9.8 12.2 14.9 
SL2-225 C*) 225 .034 5.0 2.9 3.7 5.1 6.9 8.3 9.9 
SL2·475 C*) 475 .055 4.5 1.5 2.0 3.4 4.4 5.5 6.8 
SL2-1000CO) 1000 .130 4.5 1.2 1.6 2.3 3.1 3.9 4.7 
SL2-1BOO(*) . 1800 .340 2.0 1.0 1.3 1.9 2.4 2.9 3.5 
SL2-2700C*) 2700 .520 2.0 .6 .9 1.4 1.8 2.3 2.8 

Sl3 SIZE SERIES 
SL3-1.3 C*) 1.3 .003 9.0 51.6 72.2 .101.0 128.3 160.3 192.3 
SL3-3.0 C*) 3.0 .004 9.0 40.0 56.0 78.4 99.5 124.3 149.0 
SL3-6.5 C*) 6.5 .005 9.0 31.2 43.6 61.0 77.5 96.8 116.1 
SL3-14 C*) 14 .008 9.0 24.4 34.3 48.6 62.1 77.5 92.9 
SL3-30 C'1 30 .011 9.0 17.6 24.8 35.2 45.0 56.2 67.4 
SL3·55 CO) 55 .015 9.0 12.2 18.5 26.3 33.6 42.0 50.4 
SL3-100 C*) 100 .020 9.0 9.4 13.3 19.7 25.2 31.6 37.9 
SL3-220 C*) 220 .020 9.0 4.9 6.6 9.4 11.9 14.4 17.1 
SL3-470 C*) 470 .034 7.0 2.7 4.1 6.3 8.1 10.0 12.0 
SL3-1000C*) 1000 .120 3.5 2.0 2.7 4.2 5.4 6.8 8.2 
SL3-2200C*) 2200 .220 2.8 1.6 2.1 3.0 3.8 4.6 5.5 
SL3-4000C*) 4000 .300 2.0 1.1 1.5 2.1 2.8 3.3 4.0 

SL4SIZE SERIES 
SL4-2.2 C*) 2.2 .003 14.0 49.8 67.2 100.2 130.2 158.8 190.6 
SL4-5 C*) 5.0 .004 14.0 40.0 54.0 80.5 104.6 127.6 153.1 
SL4-11 (*) 11 .005 14.0 32.1 43.3 64.5 83.8 102.2 122.6 
SL4-23 (*) 23 .007 14.0 24.6 33.2 49.5 64.3 78.4 94.1 
SL4-50 C*) 50 .011 14.0 18.3 24.7 36.9 47.8 58.3 70.0 
SL4-100 C*) 100 .016 14.0 12.8 17.3 25.9 33.6 41.0 49.2 
SL4-230 C*) 230 .023 14.0 7.1 10.4 15.8 20.5 25.0 30.0 
SL4-470 C*) 470 .023 14.0 3.5 5.4 8.0 10.4 12.7 15.4 
SL4-1000C*) 1000 .065 9.0 2.4 3.5 5.5 7.2 8.8 10.7 
SL4-2200C*) 2200 .120 7.0 2.0 3.0 4.0 5.0 6.1 .7.3 
SL4-4000C*) 4000 .260 4.5 1.1 1.8 2.8 3.5 . 4.5 5.4 
SL4-5600C*) 5600 .310 4.5 .9 1.4 2.2 3.0 3.8 4.5 

• Add either ·F, -B, or -M to Part No. to designate construction. 
See photos and outline drawings on adjacent page. DRIVE LEVEL TEST CONDITIONS 

NOTES: Drive Level 

I. Non-standard inductance values available on special order, i.e., specify PIN SL2-75·F for 75 ~H. 
2. Inductance ± 15% measured at I kHz. See drive level test condition chart 

Inductance @lkHz 

0-200 p.H 100 mA AC 

3. OCR ·measured at 20·C. 130·C insulation system. 
4. Current values for percentage inductance drop are typical. 

200 p.H - 2 mH 10 mAAC 
2mH -20 mH 1 mAAC 

5. Recommended PC board clearanc.e hole .065 dia. min. 

145 EAST MINEOLA AVENUE, P.O. BOX 236, VALLEY STREAM, NEW YORK 11582-0236. TEL.: 516-561-6050. FAX: 516-561-1117 
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5600 TRANSFORMERS 5600 

~ MICRO!!!~~ SMPS MAGNETICS 

toroidal power inductors OUTLINE DRAWINGS FOR SL SERIES 

New Swinging Chokes for Switch Mode Power Supplies, 
Regulators, and EMI/RFI Filter Applications 
• Specially designed for controlled saturation - repeatable specific inductance at a specific current. 

• Designed to handle high current spikes typically encountered in high current SMPS applications. 

• Application frequencies up to 1 MHz. 

• Toroidal construction - closed magnetic field - low EMI. 

OPEN FRAME -F 
Tinned leads to Ji/' of body for PCB mounting. Additional 
mechanical mounting recommended for larger units with finer 
wire. To order add -F to Part No., i.e. SL2-50-F. 

DIMENSIONS (Inches) 

D W Wt. 
Series Max. Max. Oz. 

SL1-F 1.00 .50 .14 

SL2-F 1.25 .65 .44 

SL3-F 1.90 .90 1.10 

SL4-F 2.20 1.10 2.10 

BASE MOUNTED -8 
Rugged, epoxy base mounted for PCB applications. To order 
add -B to Part No., i.e. SL2-50-B. 

DIMENSIONS (Inches) 

L W H A B C WI. 
Series Max. Max. Max. Max. Oz. 

SL1-B 1.00 .56 1.015 .75 .35 .40 .23 

SL2-B 1.26 .70 1.30 .95 .40 .60 .65 

SLS-B 1.96 .91 ·1,95 1.625 .50 .70 1.60 

SL4-B 2.12 1.08 2.30 1.75 .90 1.00 3.00 

Tolerances dimensions A and B ± .015. 

MOLDED -M 
Epoxy molded with threaded insert for MIL and industrial PCB 
applications. MIL designation TF5S04ZZ. To order add -M to 
Part No., Le. SL2-50-M. 

DIMENSIONS (Inches) 

WI. 
Series D H A B Oz. 

SL1-M LOS .52 .90 4-40xS .26 

SL2-M 1.375 .70 1.20 6·32xS .SO 

SL3-M 2.00 1.00 1.70 8-32 x 10 2.10 

SL4-M 2.'50 1.25 1.25 10-32 x 12 3.S0 

Tolerance ±.015. 

rWj 

n 
o 

L 
.50 
MIN 
L--

SL-F 
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5600 TRANSFORMERS 5600 

SMPS MAGNETICS ~MICRO!E~~ 

common mode suppression inductors 
EW 

For Elimination of Line Transmitted 
, EMI/RFI Interference from SMPS Equipment 
• Compact PC construction. 
• 3750V RMS hipot. 
• VDE, IEC, UL, CSA compatible. 
• 130°C insulation system. 
• Cost effective design. 

11 

Common mode suppression inductors are used to minimize AC 
line-conducted interference produced by switching power sup
plies and regulators. Balun winding to within 1 % produces 
opposing magnetic fluxes in the core to effectively cancel 
differential-mode noise signals appearing across the AC line. 
Use of common mode chokes substantially reduces component 
count as well as inductor size, as compared to differential filter
ing. Constructed with spacing,between windings to meet inter
national safety requirements. 

TYPICAL APPLICATION 

Inductance RMS Max. 
Part No. mH Amps 

SC1·16800 16.8 .50 
SC1·07900 7.9 .75 
SC1-04900 4.9 1.00 

OCR Max. 
Ohms 

1.0 
.43 
.22 

Fig. 

A 
A 
A 

rr= 
1.400 
MAX 

SC1·03770 3.77 \ 1.25 .156 A 
SC1·01960 1.96 1.5 .11 A 
SC1-01280 1.28 2.0 .071 A 
SC1·00840 .84 2.5 .046 A 
SC1·00490 .49 3.0 .027 A 
SC1·00290 .29 4.0 .0175 A Lf, .... ,J L""",, KEY 

Other ratings and MIL constructIons available on special order. 
NOTES: Inductanca shown is for each winding. Inductance ±25% measured 

@ 10 kHz, IV RMS. Inductance with each winding connected series 
opposing under 100 JLH ty.pical @ 10 kHz, IV RMS. Inter·winding 
capacitance: 5 pF typical @ 10 kHz, tV RMS. 

FIG. A 
Dimensions (inches) 

Wt. .42 oz. 

custom switch mode power transformer 
For Switching Power Supplies 
Utilizes latest core materials and shape factor to provide 
smallest possible volume and minimum PC board footprint for 
effective manufacturing cost reduction. These transformers are 
available in standard size/power ratings from 25 to 880 watts 
output for use over a wide frequency range. Standard configu
rations allow short turn-around time on custom-design samples. 
Other packaging and styles are available, such as horizontally 
mounted units. For application assistance, contact our Engi
neering Department. 
• Standardized components speeds delivery. 
• VDE, IEC, UL, CSA compatible. 
• Frequency range 20 kHz - 300 kHz and higher. 
• Core material for newest generation of higher 

frequency SMPS. 

TRANSFORMER OUTPUT POWER VS. FREQUENCY AND TEMPERATURE RISE 
Max. Dimensions 

Size Power (W) 50 kHz Power (W) 100 kHz (Inches) Wt. 
Series ~O·C 30·C 40·C 20·C 30·C 40·C L' W H Oz. Fig. 

SP2016.p 25 35 40 40 55 63 .92 .92 .83 .8 B 
SP2020· * 35 45 55 55 70 80 .92 .92 1.0 .9 B 
SP2620· *) 60 80 95 90 115 135 1.15 1.17 1.0 1.5 B 
SP2825'(*f 70 90 110 105 130 160 1.15 1.17 1.17 1.8 B 
SP3220T 80 110 130 120 155 190 1.36 1.34 1.0 2.2 B 
SP3230· • 115 150 185 155 210 260 1.36 1.34 1.4 3.2 B 
SP3535·(*) 170 220 265 230 315 355 1.48 1.55 1.6 4.4 B 
SP4040-(*) 225 325 385 350 460 525 1.67 1.67 1.76 6.9 B 
SP5050-(*) 310 445 525 580 740 880 2.10 2.10 2.10 12.9 B 

• Custom PIN assigned by factory. 

NEW 

NOTES: The power ratings are based on forward 
converter circuitry with 40% duty cycle. 
Flyback circuits provide less power; bi-
polar circuits will provide more. If the 
design is to meet VOE or IEC require-
ments. derate output power by 20%. 

gm gm cf]B=E . . =. - VOUT 
V,N V,N . . 

. . Vour . '. Vour V,N • . . 

TYPICAL FORWARD 
CONVERTER 

TYPICAL FL YBACK 
CONVERTER 

TYPICAL BI-POLAR 
PUSH-PULL CONVERTER 
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5600 TRANSFORMERS 5600 

((@) MICRO!!e.~ POWER TRANSFORMERS 

s~:.:r:,a:::J®split bobbin power transformers 
For PC Board 
Solid-State Power, Control, and 
Instrumentation Applications 
• Split Bobbin Construction 

Center Flange Insulation Barrier 
High Isolation for Low Leakage Applications 
Low Capacitive Coupling Minimizes Line Noise 
and False Triggering 

• 2,500V RMS Hipot 
• 115V Single or 115/230V 50160 Hz Dual Primary 
• Dual Secondaries may be either Parallel or 

Series Connected 
• Precision Spaced Terminals 

Terminal Numbers are Molded on Bobbin 
• 130°C Insulation System 
• Attractive Pricing - Superior Quality 

PART NO. SECONDARY RMS RATING 

Parallel Connected Series Connected 

Single 115V Dual 115/230V AC RMS AC RMS 
PSS Series PSD Series Volts Amps Volts Amps 

PSS2-10 PSD2-10 5.0 0.22 10.0 CT 0.11 
PSS3-10 PSD3-10 5.0 0.5 10.0 CT 0.25 
PSS4-10 PSD4-10 5.0 1.2 10.0 CT 0.60 
PSS5-10 PSD5-10 5.0 2.4 10.0 CT 1.2 

PSS2-12 PSD2-12 6.3 0.18 12.6 CT 0.09 
PSS3-12 PSD3-12 6.3 0.4 12.6 CT 0.2 
PSS4-12 PSD4-12 6.3 1.0 12.6 CT 0.5 
PSS5-12 PSD5-12 6.3 2.0 12.6 CT 1.0 

PSS2-16 PSD2-16 8.0 0.14 16.0 CT 0.07 
PSS3-16 PSD3-16 8.0 0.3 16.0 CT 0.15 
PSS4-16 PSD4-16 8.0 0.8 16.0 CT 0.4 
PSS5-16 PSD5-16 8.0 1.6 16.0 CT 0.8 

PSS2-20 PSD2-20 10.0 0.11 20.0 CT 0.055 
PSS3-20 PSD3-20 10.0 0.24 20.0 CT 0.12 
PSS4-20 PSD4-20 10.0 0.6 20.0 CT 0.3 
PSS5-20 PSD5-20 10.0 1.2 20.0 CT 0.6 

PSS2-24 PSD2-24 12.0 0.09 24.0 CT 0.045 
PSS3-24 PSD3-24 12.0 0.2 24.0 CT 0.1 
PSS4-24 PSD4-24 12.0 0.5 24.0 CT 0.25 
PSS5-24 . PSD5-24 12.0 1.0 24.0 CT 0.5 

PSS2-28 PSD2-28 14.0 0.08 28.0 CT 0.04 
PSS3-28 PSD3-28 14.0 0.17 28.0 CT 0.085 
PSS4-28 PSD4-28 14.0 0.4 28.0 CT 0.2 
PSS5-28 PSD5-28 14.0 0.84 28.0 CT 0.42 

PSS2-36 PSD2-36 18.0 0.06 36.0 CT 0.03 
PSS3-36 PSD3-36 18.0 0.13 36.0 CT 0.065 
PSS4-36 PSD4-36 18.0 0.34 36.0 CT 0.17 
PSS5-36 PSD5-36 18.0 0.7 36.0 CT 0.35 

PSS2-48 PSD2-48 24.0 0.046 48.0 CT 0.023 
PSS3-48 PSD3-48 24.0 0.1 48.0 CT 0.05 
PSS4-48 PSD4-48 24.0 0.25 48.0 CT 0.125 
PSS5-48 PSD5-48 24.0 0.5 48.0 CT 0.25 

PSS2-56 PSD2-56 28.0 0.04 56.0 CT 0.02 
PSS3-56 PSD3-56 28.0 0.09 56.0 CT 0.045 
PSS4-56 PSD4-56 28.0 0.22 56.0 CT 0.11 
PSS5-56 PSD5-56 28.0 0.44 56.0 CT 0.22 

PSS2-120 PSD2-120 60.0 0.02 120.0 CT 0.01 
PSS3-120 PSD3-120 60.0 0.04 120.0 CT 0.02 
PSS4"120 PSD4-120 60.0 0.1 120.0 CT 0.05 
PSS5-120 PSD5-120 60.0 0.2 120.0 CT 0.1 

File #LR73078 UL 1585 Class 2 & 3 - File HE96720 
UL 506 - File #E79781 

\,~---'--, 
H 

L U1....1 JU...2 ...LI"-IU 

.250 

I PINS 2 AND 3 OMITTED 
ON 6 PIN UNITS 

I 
...... ....,. 

I 
I 
+ 

I 

.041 X.02001 A rB1 A r-
5 6 7 8 

II 
If 

J 
1 

, 

SCHEMATICS 

4~ 115V 
50/60 Hz 

1 • 

c: 
c: 

6 PIN 
PSS SERIES 

4~C5 
3~ 
115/230V 6 

2~ • 

SO/60Hz [7 

1~ 8 

8 PIN 
PSD SERIES 

DIMENSIONS Inches (mm) 
PSS, PSD 
Series VA W H 

1.1 1.44 1.23 1.00 
(36.6) (31.2) (25.4) 

2.4 1.44 1.23 1.26 
(36.6) (31.2) (32) 

1.69 1.39 1.36 
(43) (35.3) (34.5) 

12 1.97 1.63 1.5 
(50) (41.4) (38.1) 

Me 

1.0625' 
(27.0)' 

1.250' 
(31.8)' 

A 

.250 
(6.35) 

.250 
(6.35) 

.250 
(6.35) 

.300 
(7.62) 

8 

.250 1.200 
(6.35) (30.5) 

.250 1.200 
(6.35) (30.5) 

.350 1.280 
(8.9) (32.5) 

.400 1.410 
(10.16) (35.8) 

Lb. 
(8m.) 

0.17 
(77.4) 

0.25 
(114) 

0.44 
(200) 

0.70 
(319) 

• Clearance hole for 4-40 x 1'/." nylon mig. screws. Order screw as PIN PS-S and nut as PIN 
PS-N; Sold only in pkgs. of 100 each. 
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5600 TRANSFORMERS 5600 

POWER TRANSFORMERS ~MICRO!!!~~ 

low profile 
international series power transformers 
For PC Board Solid-State Power, Control, and 
Instrumentation Applications 
115/230V 50/60 Hz Primary 
• Meets US and International SafetyStandards-UL, VDE, IEC, 

CSA 
• 4,000 Volt RMS Hipot Test - Dual Non-concentric Bobbins 

and Insulating Shroud Provide High Isolation and Reduced 
Capacitance 

• 130°C Insulation System - Insulating Materials Meet UL 
94V-0 Flammability Requirements 

• Cost Effective Design 

PL SERIES-FOR CONTROL AND 
POWER SUPPLY APPLICATIONS 

Secondary 
Parallel Connected Series Connected 

VA AC RMS AC RMS 
Part No. (Size) Volts Amps Volts Amps 

PL2.5·10 2.5 5.0 0.5 10.0 CT 0.25 
PL5.0·10 5.0 5.0 1.0 10.0CT 0.5 
PL10·10 10.0 5.0 2.0 10.0CT 1.0 
PL20·10 20.0 5.0 4.0 10.0 CT 2.0 
PL30·10 30.0 5.0 6.0 10.0CT 3.0 
PL56·10 56.0 5.0 11.2 10.0 CT 5.6 

PL2.5·12 2.5 6.3 0.4 12.6 CT 0.2 
PL5.0·12 5.0 6.3 0.8 12.6 CT 0.4-
PL10·12 10.0 6.3 1.6 12.6CT 0.8 
PL20·12 20.0 6.3 3.2 12.6CT 1.6 
PL30·12 30.0 6.3 4.8 12.6CT 2.4 
PL56·12 56.0 6.3 8.8 12.6CT 4.4 

PL2.5·16 2.5 8.0 0.3 16.0CT 0.15 
PL5.0·16 5.0 8.0 0.62 16.0CT 0.31 
PL10·16 10.0 8.0 1.25 16.0 CT 0.62 
PL20·16 20.0 8.0 2.5 16.0CT 1.25 
PL30·16 30.0 8.0 3.8 16.0 CT 1.9 
PL56·16 56.0 8.0 7.0 16.0CT 3.5 

PL2.5·20 2.5 10.0 0.24 20.0 CT 0.12 
PL5.0·20 5.0 10.0 0.5 20.0 CT 0.25 
PL10·20 10.0 10.0 1.0 20.0 CT 0.5 
PL20·20 20.0 10.0 2.0 20.0 CT 1.0 
PL30·20 30.0 10.0 3.0 20.0 CT 1.5 
PL56·20 56.0 10.0 5.6 20.0 CT 2.8 

PL2.5·24 2.5 12.0 0.2 24.0 CT 0.1 
PL5.0·24 5.0 12.0 0.42 24.0 CT 0.21 
PL10·24 10.0. 12.0 0.84 24.0 CT 0.42 
PL20·24 20.0 12.0 1.66 24.0 CT 0.83 
PL30·24 30.0 12.0 2.5 24.0 CT 1.25 
PL56·24 56.0 12.0 4.66 24.0 CT 2.33 

PL2.5·28 2.5 14.0 0.18 28.0 CT 0.09 
PL5.0·28 5.0 14.0 0.36 28.0 CT 0.18 
PL10·28 10.0 14.0 0.72 28.0 CT 0.36 
PL20·28 20.0 14.0 1.44 28.0 CT 0.72 
PL30·28 30.0 14.0 2.12 28.0 CT 1.06 
PL56·28 56.0 14.0 4.0 28.0 CT 2.0 

PL2.5·36 2.5 18.0 0.14 36.0 CT 0.07 
PL5.0·36 5.0 18.0 0.28 36.0 CT 0.14 
PL10·36 10.0 18.0 0.56 36.0 CT 0.28 
PL20·36 20.0 18.0 1.12 36.0 CT 0.56 
PL30·36 30.0 18.0 1.64 36.0 CT 0.82 
PL56·36 56.0 18.0 3.12 36.0 CT 1.56 

(I. 
File HLR69222 
File ILA69223 

~ ~ 
FileB10J89 TUV File 810/89 

811/B9 811189 
VDE 0551 , 0806 lEG 380 EN60950 

6~[7 
4~ 
115/230V 9 

50/60 Hz ['0 

~:J. 12 

PL SERIES 

:J ci 

.. 
FlleHE79781 
UL506 

115/230V ! '--__ ~-+-_"""'" 
SO/60HZ EIC \ 3J II: 

1 1 
12 L '+--+--t-----1----£ 

PLT SERIES
TYPICAL SCHEMATIC 

DIMENSIONS Inches (mm) 

VA • Mounting Mtg. Pin Lbs. 
(Size) L W H At B c 0 E F & Scnws quan (Kg. 

2.5 1.625 1.313 1.125 .200 .250 1.000 - 1.063 - - 2X #4 .025 .25 
(41.3) (33.3) (28.6) (5.1) (6.4) (25.4) (27.0) (2X M3) (.635) (.11) 

5.0 1.625 1.313 1.375 .200 .400 1.000 - 1..063 - - 2X #4 .025 .37 
(41.3) (33.3) (34.9) (5.1) (10.2) (25.4) (27.0) (2X M3) (.635) (.17) 

10.0 1.875 1.563 1.375 .200 .400 1.140 - 1.250 - - 2X #4 .036 .53 
(47.6) (39.7) (34.9) (5.1) (10.2) (29.0) (31.8) (2X M3) (.914) (.24) 

20.0 2.250 1.B75 1.625 iit~gl .400 1.460 .40 1.500 - - 2X #4 .036 .90 
(57.1) (47.6) (41.3) (10.2) (37.1), (10.2) (38.1) (2X M3) (.914) (.41) 

30.0 2.625 2.188 1.563 .. 550, .275 1.680 .55 - 2.19 1.75 4X #6 .045 1.15 
(66.7) (55.6) (39.7) (14.0) (7.0) (42.7) (14.0) (55.6) (44.5 (4X M3) (1.14) (.52) 

56.0 3.000 2.500 1.813 .. 600, .300 1.900 .60 - 2.50 2.00 4X #6 .045 1.70 
(76.2) (63.5) (46.0) (15.2) (7.6) (48.3) (15.2) (63.5) (50.8 (4X M5) (1.14) (.77) 

t For PLT series secondary only, dimension A is 112 of value shown. 

PL T SERIES - FOR TRIPLE OUTPUT REGULATED POWER SUPPLIES 
For Microprocessor, Logic, and Op Amp Applications 

VAAC DC Output #1 DC Output #2 
Part No. (Size) DC Volts Amps DC DC Volls mADC C, C, VR, VR2 VR, D, D2 

PLT20·32 20.0 5.0 1.25 ±12 150 7,500 ",F 1,500 ",F LM·323K·5 LM·340K-12 LM-320K·12 3N253 3N247 
20V DC 50V DC 

PLT30-32 30.0 5.0 1.75 ±12 210 10,000 ",F 1,500 ",F LM-323K·5 LM·340K·12 LM·320K-12 3N253 3N247 
20V DC 50V DC 

PLT56-32 56.0 5.0 2.8 ±12 350 15,000 ",F 2,000 ",F LM·323K·5 LM-340K-12 LM·320K·12 MDA,.400 3N247 
20V DC .50V DC 

C2 and C.l0,DO!! ",F @ 20V. All VR's are Nallonal SemIconductor PIN's. AII.dlodes are Motorola PIN's. 
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5600 TRANSFORMERS 5600 

~ MICRO!E~~ POWER TRANSFORMERS 

international series power transformers 
For PC Board Solid-State Power, Control, and 
Instrumentation Applications 
• UL Recognized - Meets I EC-65 Safety Requirements 

for Worldwide Usage.·UL 1411-File #E82992. 

• Physical Barriers Between Primary and Secondary-
Double Protection System - 4,000 Volt Hipot 

PW SERIES - FOR CONTROL AND 
POWER SUPPLY APPLICATIONS 
115/230V 50/60 Hz Primary 

PW28 SERIES' 0.5 VA 

PW28-10 10.0 CT .050 (Single Secondary) 
PW28-16 16.0 CT .031 (Single Secondary) 
PW28-24 24.0 CT .021 (Single Secondary) 

1t 
1t 
1t 

A 
A 
A 

t PW28 Series has 11SV only primary. For 230V only primary, order as 
PW2B-l0-230, etc. 

PW35 SERIES • 11 VA 

PW35-10 10.0 CT .110 (Single Secondary) 1 
PW35-12 12.6 CT .090 (Sing Ie Secondary) 1 
PW35-16 16.0 CT .070 (Sing Ie Secondary) 1 
PW35-24 24.0 CT .046 (Single Secondary) 1 
PW35-36 36.0 CT .031 (Single Secondary) 1 

PW41 SERIES' 3.5 VA 

PW41-10 10.0 CT .350 (Single Secondary) 1 
PW41-12 12.6 CT .280 (Single Secondary) 1 
PW41-16 16.0 CT .220 (Single Secondary) 1 
PW41-24 24.0CT .150 (Single Secondary) 1 
PW41-36 36.0 CT .100 (Single Secondary) 1 

PW48 SERIES' 95 VA 

PW48-10 5.0 1.900 10.0 CT .950 2 
PW48-12 6.3 1.500 12.6 CT .750 2 
PW48-16 B.O 1.200 16.0CT .600 2 
PW48-24 12.0 .800 24.0 CT .400 2 
PW48-36 18.0 .520 36.0CT .260 2 
PW48-56 28.0 .340 56.0 CT .170 2 

PW54 SERIES • 12.5 VA 

PW54-10 5.0 2.500 10.0 CT 1.250 2 
PW54-12 6.3 2.000 12.0 CT 1.000 2 
PW54-16 8.0 1.560 16.0 CT .780 2 
PW54-24 12.0 1.040 24.0CT .520 2 
PW54-36 18.0 .700 36.0CT .350 2 
PW54-56 28.0 .446 56.0 CT .223 2 

PWT SERIES - FOR TRIPLE OUTPUT 
REGULATED AND UNREGULATED 
POWER SUPPLIES 
115/230V 50/60 Hz Primary 

Secondary #1 Secondary #2 DC Output #1 DC Output #2 

Part AC AMS AC AMS CT FW IRA ,CT FW mA Scbe· 
No. Volts Amps Volts Amp. DC Volts DC DC Volts DC malic 

IPWT54· \9.0 CT .800 24.0CT '.300 +5 670 ±15 170 3 1024 
PWT54- \16.0CT .550 33.0CT .180 +9.0· 470 ±21· 120 4 1633 

A 
A 
A 
A 
A 

B 
B 
B 
B 
B 

B 
B 
B 
B 
B 
B 

C 
C 
C 
C 
C 
C 

FII 

C 

C 

• +9.0 and ±21 DC output volts are for inputs to +SV and ±15V IC Voltage 
Regulator; see Schematic #4. 

'" Recognized Component 
Underwriter. Labs Inc. 

UL 1411 
File #E82992 

FIG. B'* 

FIG. C· 

DIMENSIONS Inches (mm) 

Max 
Series VA wi H MC 

PW28 0.7 1.16 1.32 1.10 1.12 
(29.5) (33.5) (28) (28.5) 

PW35 2 1.44 1.69 1.26 1.40 
(36.5) (43) (32) (35.5) 

PW41 5 1.67 1.91 1.42 2.05 
(42.5) (48.5) (36) (52) 

PW48 9.5 1.99 2.05 1.69 2.32 
(50.5) (52) (43) (59) 

PW54 15 2.22 2.09 1.93 2.72 
(56.5) (53) (49) (69) 

:~:::3 E 
SCHEMATIC 1 

::J [S6' 
115/230V 
SO/60Hz [7 ::J 8 

SCHEMATIC 2 

51 :J qil:-*Tr ~SV 
11S/230il ~~ 
SO/60Hz Hi~+lSV :J 10~-lSV 
SCHEMATIC 3 

Oz. 
A B D E (8m) 

- 2.5 
- (70) 

- 4.5 

- (130) 

.138xO.177 8.0 
(3.5x4.5) (230) 

0.177xO.256 14.0 
(4.5x6.5) (400) 

.177xO.256 18.0 
(4.5x6.5) (510) 

PWT54 and PW54 have same dimensions 
• Request terminal layout sheet for pin locations. 
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5600 TRANSFORMERS 5600 

POWER TRANSFORMERS ~ MICRO!!la~~ 
FLATSTACK ® low profile power transformers 
For Low Height PC Board Solid-State Power, Control, and Instrumentation Applications 
-FOUR SIZES 

NEW! 2.5 VA Size 0.650 inches high for 13/16" Card Spacing 
6 VA Size 0.85' high for l' Card Spacing 
12 VA Size 1.065" high for 11/4" Card Spacing 
24 VA Size 1.250· high for 19/16' card Spacing 

• SPLIT BOBBIN-Primaries and Secondaries Wound Side by Side. 
High Isolation for Low Leakage Applications. 1500V Hipot. 
Low Capacity Coupling Minimizes Line Noise and False Triggering 

- HUM-BUCKING SEMI-TOROIDAL CONSTRUCTION 
- PRECISION SPACED fl'OLOEO-IN TERMINALS 
- DUAL PRIMARIES: 115J230V, 50/60 Hz_ 

PF SERIES-FOR POWER SUPPLIES, INSTRUMENTS, CONTROL EQUIPMENT 
Secondary 

VA Parallel Connected Series Connected 
Part No_ (Size) AC Volts RMSAmps AC Volls RMSAmps 
PF2.5-10 2.5 5.0 .50 10.0CT .250 
PF6-10 6 5.0 1.20 10.0 CT .60 
PF12-10 12 5.0 2.40 10.0CT 1.20 
PF24-10 24 5.0 4.80 10.0CT 2,40 
PF2.5-12 2.5 6.3 .40 12.6CT .20 
PF6-12 6 6.3 .90 12.6CT ,45 
PF12-12 12 6.3 1.90 12.6CT .95 
PF24-12 24 6.3 3.80 12.6CT 1.90 
PF2.5-16 2.5 , 8.0 .30 16.0CT .15 
PF6-16 6 . 8.0 .70 16.0 CT .35 
PF12-16 12 8.0 1.50 16.0CT .75 
PF24-16 24 8.0 3.00 16.0 CT 1.50 
PF2.5-20 2.5 10.0 .25 20.0 CT .125 
PF6-20 6 10.0 .60 20.0 CT .30 
PF12-20 12 10.0 1.20 20.0 CT .60 
PF24-20 24 10.0 2.40 20.0 CT 1.20 
PF2.5-24 2.5 12.0 .20 24.0 CT .10 
PF6-24 6 12.0 .50 24.0 CT .25 
PF12-24 12 12.0 1.00 24.0 CT .50 
PF24-24 24 12.0 2.00 24 . .0 CT 1.00 
PF2.5-30 2.5 15.0 .17 30_0 CT .085 
PF6-30 6 15.0 .40 30.0 CT .20 
PF12-30 12 15.0 .80 30.0 CT .40 
PF24-30 24 15.0 1.60 30.0 CT .80 
PF2.5-34 2.5 17.0 .15 34.0 CT .075 
'PF6-34 6 17.0 .34 34.0 CT .17 
PF12-34 12 17.0 .70 34.0 CT .35 
PF24-34 24 17.0 1.40 34.0 CT .70 
PF2.5-56 2.5 28.0 .09 56.0 CT .045 
PF6-56 6 28.0 .20 56.0 CT .10 
PF12-56 12 28.0 .42 56.0 CT .21 
PF24-56 24 28.0 .85 56.0 CT .43 

PFT SERIES-FOR TRIPLE OUTPUT REGULATED POWER SUPPLIES 
Secondary #1 Secondary .2 DC Dulpul.l DC Duljlul#2 

VA AC RMS AC RMS CTFW rnA CTFW 
Part No. (Size) Volts Amps Volis Amps DC Volts DC DC Volts 
PFT12-35 12 16.0CT 0.36 35.0 CT .15 +8.75' 300 ±22' 
PFT12-28 12 16.0CT 0.36 28.0 CT .187 +8.75' 300 ±17.6 
PFT24-35 24 16.0CT 0.72 35.0 CT .30 +8.75' 600 ±22' 
PFT24-28 24 16.0CT 0.72 28.0 CT .375 +8.75' 600 ±17.6 

'+8.75. ±17.6 or±22 DC output volts are for inputs to -+5Vand ±12 or ±15V Ie Voltage Regulators. 
See PH schematic. line input 1151230V±10%. 

rnA 
DC 
85 
106 
170 
212 

PFSERIES m5
. 2 6 

• • 
3 7 

1 -
B 

t-
c 
t-
B 
.L. '0 

UL 506 File #E79781 
130°C Insulation System 

.041ll.020 THK PF2.5.,PF6. PF12 

.041 SQ-PF24 

::J [5 
115/230V 6 

SO/60Hz [' ::J .. 
IJ 
o 
o -
1 
C 
L.... 
o o-
f) 

.041ll.02O THK PF12 

.041 SQ-PF24 

I ru -A-, ':J li3 + ~ r-L-~ 5 ~ 
~ 3 7 .12V" 

LLLJ-J~ ~:J t,?$ $ Etf . 
DIMENSIONS (Inches) -'2V" -15V 

~ ~ 
(Size) W H ABC Dt Oz. 

2.5 1.870 1.560 0.650 1.600 0.375 0.375 5 
6 1.875 1.563 0.850 1.600 0_375 0.375 7 

12 2.500 2.000 1.065 2.000 0.500 0.500 0.250 11 
24 2.870 2.250 1.250 1.900 0.600 0.530 0_300 15 

t Dimension D only applies to PFT Series. 

PLUG-IN PRINTED CIRCUIT POWER TRANSFORMERS 
-COMPACT OESIGN FOR MINIATURIZED SOLIO STATE CIRCUITRY 
-FOR POWER SUPPLlES,INSTRUMENTS AND CONTROL APPLICATIONS 
- OUAL SECONOARIES MAY BE PARALLEL OR SERIES CONNECTED 
Top lugs on PC2000 series provide for 115/230V primary voltage options without changes in PC board. 
PC 3000 series has 8 PC pins. 50/60 Hz. 

Primary Secondary 
Parallel Series 

115V 115/230V Connected Connected 
AC RMS AC RMS 

Part No. Fig. Part No. Fig_ PartNo. Fig. Volts Amps Volts Amps 
PC6506 A PC2506 C PC3506 A 6.3 CT .250 (Single Secondary) 
PC6512 A PC2512 C PC3512 A 12.6 .120 25.2 CT .060 
PC6524 A PC2524 C PC3524 A 40 .040 80.0 CT .020 
PC6528 A PC2528 C PC3528 A 58 .026 116.0CT .013 
PC6608 B PC2608 0 PC3608 B 6.3 .700 12.6CT .350 
PC6616 B PC2616 0 PC3616 B 28 .156 56.0 CT .078 
PC6624 B PC2624 0 PC3624 B 40 .110 80.0 CT .055 
PC6628 B PC2628 0 PC3628 B 58 .066 116.0 CT .033 
PC6632 B PC2632 0 PC3632 B 115.0V @ .020A & 12_6V @.150A 
PC6708 B PC2708 0 PC3708 B 6.3 1.200 12.6 CT .600 
PC6712 B PC2712 0 PC3712 B 12.6 .600 25.2 CT .300 
PC6715 B PC2715 D PC3715 B 20 .370 40.0 CT .185 
PC6716 B PC2716 D PC3716 B 28 .270 56.0 CT .135 
PC6724 B PC2724 D PC3724 B 40 .180 80.0 CT _090 
PC6728 B PC2728 D PC3728 B 58 .130 116.0 CT .065 
PC6732 B PC2732 D PC3732 B 115.0V @ _025A & 12.6V @.250A 

Series Watts W D H WI_Oz. 
PC2500/PC3500/PC6500 1.5 1.390 1.156 1.172 3.2 
PC2600/PC3600/PC6600r 4.5 1.703 1.25 1.390 6.5 

C ifJlC .=~~ c: C" ~:JIC4 ~m~3~ (:' 
SEC. 6 2 PRI. SEC. 6 4 PAL SEC. B 

PC6000 SERIES PC3000 SERIES PC2000 SERIES 

t Channel mounting 2' M.C. *2.375' M.C. FIG_ B \ 
PC2700/PC3700/PC6700* 7.5 1.953 1.469 , 1.641 9.5 
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5600 TRANSFORMERS 5600 

~MICRO!E~~ POWER TRANSFORMERS 

plug-in printed circuit power transformers 
FOR DC POWER SUPPLIES 
For Microprocessor Logic and OP AMP Power Supplies. For construc· 
tion of low cost, miniaturized, regulated and unregulated DC power 
supplies for lalest solid·state digital and linear circuitry. Permits 
packaging flexibility unobtainable with prepackaged power supplies. 
Low·profile, miniaturized construction permits close stacking of P.C. 

boards. Precision spaced molded·in terminals. All primaries 115 V 
50/60 Hz except PCL6600 Series. 115 230V 50/60 Hz. Transformers 
supplied with engineering bulletin providing schematics and suggested 

#1 - UNREGULATED 

#2 - REGULATED 

#3 - UNREGULATED 

#4 - REGULATED 

J~:: 
#5 - UNREGULATED 

8f~V 
] 0f" tEt ~ 

-15V 
#6 - REGULATED 

Series walls 

PC6200JPCT62oo 1.0 
PC6500JPCT65oo 1.5 
PC66oo/PCT660ot 4.5 
PCl6600 4.5 
PC6700JPCT67oot 7.5 
PC6900/PCT6900 24.0 

t Channel mounling 2" M.C. t 2.375" M.C. 

components. . 

TRANSFORMERS FOR +5V DC 
UNREGULATED AND REGULATED POWER SUPPLIES 

SECONDAAY DC OUTPUT 
Parallel Series 

C •• nected Connected 
AC RMS AC RMS C.T.F.W. Current Schematic 

Part No. Volts Amps VailS Amps DC Volts mADC No. 
PC6205 4.50 0.18 9.0 CT 0.09 +5 75 1 
PC6505 4.50 0.36 9.0 CT 0.18 +5 150 1 
PC6605 4.50 1.10 9.0 CT 0.55 +5 450 1 
PCl6605' 4.50 1.10 9.0 CT 0.55 +5 450 1 
PC6705 4.50 2.00 9.0 CT 1.00 +5 825 1 
PC6905 4.50 500 9.0 CT 2.50 +5 2000 1 
PC6210 7.75 0.12 15.5 CT 0.06 ~ 8.51 50 2 
PC6510 7.75 0.22 15.5 CT 0.11 +8.51 90 2 
PC6610 7.75 0.64 15.5 CT 0.32 +8.51 265 2 
PCl6610" 7.75 0.64 15.5 CT 0.32 +8.51 265 2 
PC6710 7.75 1.20 15.5 CT 0.60 +8.51 500 2 
PC691 0 7.75 3.10 15.5 CT 1.55 +8.51 1300 2 

Fit· 
A 
B 
0 
C 
0 
A 
A 
B 
0 
C 
0 
A 

1+8.5 DC output volts for Input to +5V IC Voltage Regulator, see TYPIcal SchematIC 
Regulated. 

'115/230V primary. 

TRANSFORMERS FOR ±15V DC DUAL OUTPUT 
UNREGULATED AND REGULATED POWER SUPPLIES 

SECONDARY DC OUTPUT 
Parallel Series 

Connected Connected 
AC RMS AC IMS C.T.F.W. Curre.' Schellatic 

Part No. Volts Amps Valts Allps DC Volts mA DC Ne. 
PC6211 12.0 0.07 24.0 CT 0.035 ::':15 22 3 
PC6511 12.0 0.13 24.0 CT 0.065 ::':15 40 3 
PC6611 12.0 0.40 24.0 CT 0.200 :!::15 120 3 
PCl6611" 12.0 0.40 24.0 CT 0.200 :!::15 120 3 
PC6711 12.0 0.76 24.0 CT 0.380 ::':15 220 3 
PC6911 12.0 1.90 24.0 CT 0.950 :!::15 550 3 
PC6214 16.0 0.05 32.0 CT 0.025 ::':201 15 4 
PC6514 16.0 0.10 32.0 CT 0.050 :!::20+ 30 4 
PC6614 16.0 0.30 32.0 CT '0.150 :!::20+ 90 4 
PCl6614" 16.0 0.30 32.0 CT 0.150 ::':20+ 90 4 
PC6714 16.0 0.56 32.0 CT 0.280 :!::201 165 4 
PC6914 16.0 1.40 32.0 CT 0.700 :!::20+ 410 4 

Fia· 
A 
B 
D 
C 
0 
A 
A 
B 
0 
C 
0 
A 

t ::':20 DC outout Volts for Input to ::':15V IC Vol ta~e Re~ulator, see Typical 
Schematic· Regulated. 

'115/230V primary. 

TRANSFORMERS FOR +5V AND ±15V DC TRIPLE OUTPUT 
UNREGULATED AND REGULATED POWER SUPPLIES 

SECONDARY SECONDARY DC OUTPUT DC OUTPUT 
#1 #2 #1 1/2 

Sche· 
AC RMS AC RMS C.T.F.W. C.T.F.W. malic 

Part No. Volls Amps VoIIS . Amps DC VoIIS mADC DC VoIIS mADe No. Fig. 

~m~~g I 9.0CT 0.048 24.0 CT 0.020 +5 40 ±15 12 5 A 
9.0 CT 0.072 24.0 CT 0.032 +5 60 ±15 12 5 B 

PC16630 9.0 CT 0.240 24.0 CT 0.080 +5 200 ±15 50 5 D 
PCL6630" 9.0CT 0.240 24.0 CT 0.080 +5 200 ±15 50 5 C 
PCl673D" 9.0CT 0.480 24.0 CT 0.160 +5 400 ±15 100 5 D 
PCT6930 9.0CT 1.200 24.0 CT 0.440 +5 1000 ±15 275 5 A 
PC16531 15.5 CT 0.048 32.0 CT 0.020 +8.5t 40 ±20t 12 6 B 
PCT6631 15.5 CT 0.140 32.0 CT 0.056 +8.5t 115 ±20t 35 6 D 
PCl6631" 15.5 CT 0.140 32.0 CT 0.058 +8.5t 115 ±20t 35 6 C 
PCT6731 15.5 CT 0.300 32.0 CT 0.100 +8.5t 250 ±20t 60 6 D 
PCT6931 15.5CT 0.690 32.0 CT 0.298 +8.5t 575 ±20t 175 6 A 

t +8.5 and ±20 DC output volts are for inpuls to +5V and ±15V IC Voltage Regulator, 
See Typical Schematic· Regulated 

"115/230V primary. 

DIMENSIONAL CHART 

W(lnches) D (Inches) H (Inches) WI. Oz. 

1.016 1.375 .844 2.3 
1.391 1.156 1.172 3.2 
1.703 1.250 1.391 6.5 
1.797 1.406 1.187 6.6 
1.953 1.469 1.641 9.5 
1.641 2.25 1.344 12.0 

6200/PCT6200 SEAlES 
PC6900/PCT6900 SERI ES 
FIG. A 

PC6500/PCT6500 SEAlES 
FIG. B 

PCl6600 SEAlES 
FIG. C 

PC6600/PC16600 SEAlES 
PC6100/PC16100 SEAl ES 
FIG. D 

SlIP·ON BAACKET 
For PC6900 Series 
Order as Part Number PC6900-FB 
Max. Height 1.438" 
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5600 TRANSFORMERS 5600 

POWER TRANSFORMERS ~MICROTRAN 
AND INDUCTORS ~ company, Inc. 

FIG A: 

HERMETICALLY SEALED PER MIL· T·27. 

FIG, FB 

FIG, K 

VERTICAL END BELL 
DIMENSIONS IN INCHES. 

,50/60 Hz CONTROL AND POWER SUPPLY 
TRANSFORMERS-MIL/COMMERCIAL 
Designed for solid state and low voltage power supply applications. Primary 10511151125 Volts. Part numbers listed on 
left are hermetically sealed per MIL Designation: TF4S03XX. Part numbers listed on right are open frame construction. 

MIL COMMON ELECTRICAL RATINGS COMMERCIAL 
Secondary Recllfler Clrcun Open Frame Dimensions 

fig. A Open 
MIL MIL Case AC RMS CTfW FW Bridge Frame 

Part No. XX Volts Amps OCVoIts" DC Vons" Part No. Fig. L W H 

M8042 AJ 6.3CT .6 1.9 3.8 M8242 FB 2.375 1.375 1.500 
M8043 FB 6.3CT 2.0 1.9 3.8 M8243 FB 3.250 1.625 1.940 
MBOB6 GA 6.3CT 6.0 1.9 3.8 M8286' FB 3.688 2.125 2.250 
MB087 GA 12.6CT 3.0 4.7 9.4 M8287 FB 3.688 2.125 2.250 
- - 12 CT 4.0 9.9 (series) 19.8 (series) M8247t K 4.125 3.125 3.750 

12 4.0 9.9 (series) 19.8 (series) 
MB044 JB 12.6CT 2.0 10.5 (series) 21 (series) M8244 K 3.375 2.875 3.094 

12.6 2.0 10.5 (series) 21 (series) 
MB022 JB 18.5CT 3.0 7.4 14.8 M8222 K 3.375 2.500 3.094 
M808B HA 26 CT 2.5 10.8 21.6 M8288 K 3.000 2.750 2.750 
M8152 AJ 28 CT 0.15 11.7 23.4 - - - - -
M8045 FA 28 CT, .6 11.7 23.4 M8245 FB 3.250 2.125 1.940 
M8055 JA 30 CT 2.5 12.5 25 M8255 K 3.750 2.750 3.469 
MI023 KA 35 CT 3.0 14.5 29 M8223' K 4.125 3.000 3.750 
M8089 AJ 40 CT .1 17 34 M8289 FB 2.375 1.375 1.500 
MI090 EA 40 CT .3 17 34 M8290 FB 2.812 1.625 1.625 
M8091 GB 40 CT .75 17 34 M8291 FB 3.688 2.125 2.250 
M8046 LA 49 CT 2.5 21 42 M8246 K 4.500 3.250 4.031 
M8024 JA 70 CT 1.0 30 60 M8224 K 3.750 2.750 3.469 
M8056 HA 80 CT .6 35 70 M8256 K 3.000 2.625 2.750 

tSecondary may be connected in series to provide 24V @ 4A or parallel for 12 V @ 8A. 
"DC Ompul for resistive or inductive loads. Outpul volts based on approx. IV drop per rectifier .. 

50/60 Hz ISOLATION/POWER 
TRANSFORMERS-MIL/COMMERCIAL 

Mounllng 
Cenlers 

2.000 
2.812 
3.125 
3.125 

3.437x2.5OO 

2.812x2.5OO 

2.812x2.125 
2.500x3.375 

-
2.812 

3.125x2.250 
3.438x2.375 

2.000 
2.375 
3.125 

3.750x2.500 
3.125x2.250 
2.500x2.375 

'60 Hz only. 

Center tap permits use in either F.W. Bridge of F.W. CT circuitry. Electrostatic shielding. Part numbers listed on left are 
hermetically sealed per MIL .Designation: TF4S03XX. Part numbers listed on right are open frame construction. 

MIL COMMON ELECTRICAL RATINGS COMMERCIAL 
Fig. A Open Open Frame Dimensions 

MIL MILCase Inpul Oulpul Current VA Frame Mounting 
PartNo. XX Voltage Vonage RMSAmps Rallng Pari No. Fig. L W H Centers 

M8094 AH 115 115 CT 0.0085 1 M8294 FB 2.125 1.125 1.187 1.750 
M8095 EA 115 ·115 CT 0.030 3.5 M8295 FB 2.812 1.625 1.625 2.375 

12.6CT 0.25 3.15 
12.6 0.25 3.15 

M8151 FA 115 115 CT 0.13 15 M8251 FB 3.250 1.625 1.940 2.812 
M8096' GA 115 115 CT 0.35 40 M8296' FB 4.000 2.250 2.562 3.562 
M8078' KA 115 115 CT 0.9 100 M8278' K 3.750 3.125 3.469 3.125x2.750 

'Pnmary 1051115i125V. 

FILTER INDUCTORS-MIL/COMMERCIAL 
For 50160 and 400 Hz Power Supplies. 1500 Test Volt. May be connected in series or parallel for inductive requirements. 
Part numbers listed on left are hermetically sealed per MIL Designation: TF4S03XX.: Part numbers listed on right are 
open frame construction. Inductance values shown are for 60 Hz, except M8102 120 Hz. 

MIL COMMON ELECTRICAL RATINGS COMMERCIAL 
Series Connected Parallel Connected Open Frame Dimensions 

Fig. A Open 
MIL MIL Case Inductance DC OCR Induclance DC OCR Frame Mounting 

Pari No. XX Henrys Amps Ohms Henrys Amps Ohms Pari No. Fig. L W H Centers 

·M8098 AH 3.5 0.050 200 0.875 0.10 50 M8198 FB 2.125 1.125 1.189 1.750 
MI099 AJ 1.0 0.15 65 0.25 0.30 16 M8199 FB 2.375 1.250 1.500 2.000 
M8100 EB 0.5 0.3 30 0.125 0.6 7.5 M8200 FB 2,812 1.375 1.625 2.375 
M8101 FB 0.32 0.6 16 0.08 1.2 4 M8201 FB 3.250 1.625 1.940 2.812 
M8102 JA 0.2 . 1.0 4 0.05 2.0 1 M8202 K 3.375 2.375 3.094 2.812x2.125 
M8103 JA 0.07 2.5 0.84 0.0175 5.0 0.21 M8203 K 3.750 2.875 3.469 3.125x2.5OO 
M8104 JA 0.022 4.0 0.4 0.0055 8.0 0.1 M8204 K 3.375 2.750 3.094 2.S12x2.500 
M8105 KA 0.022 5,0 0.2 0.0055 10.0 0.05 M8205 K 4.500 3.125 4.031 3.750x2.500 

50/60 Hz STEP DOWN AUTOFORMER-COMMERCIAL 
240/220V to 120/110V. Equipped with 3 prong 6 Iliot U.L. line cord & receptacle for safety. Baked enamel finish. 

Typical Dimensions Typical 
Oulpul Mounting Typical 

Pari No. Walls (VA) L w H Cenlersf WI. Lbs. 

M1552' SO 3.719 2.500 2.281 3.125 3.5 
M1556 100 3.125 2.875 3.500 1.750x2.250 4 
M1553 150 3.250 2.S75 3.500 2.250x2.375 ·5 
M1555 250 3.S75 3.250 3.S75 2.688x2.500 6 
M1559 350 3.750 3.S75 4.625 2.438x3.000 7 
M1558 500 4.S75 3.875 4.625 2.562x3.000 12 
M1551 750 5.500 4.500 5.375 3.250x3.500 16 
MI557 1000 7.000 4.500 5.375 5.250x3.600 25 
M1554 1500 8.000 4.500 5.375 6.250x3.500 29 
M1550 2000 8.500 4.375 6.000 6.312x3.438 37 

'Supplied with 2 prong line cord and receptacle. t Contact factory for exact mounting centers. 
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5600 TRANSFORMERS 5600 

~ MICRO!S~~ POWER TRANSFORMERS 

FIG. B 

FIG. C 

FIG. A: 
HERMETICALLY SEALED 
Per MIL-T-27 
MIL Designation: TF4S03XX 
See Page 31 for MIL Case Dimensions. 

FIG. B: 
HERMETIC 
Height (H) for MB063-.6BB"; 
MB069-.93B"; MB05B, MB075; 
MBOB1, MBOB2-1.43B". 
MIL Designation: TF4R03YY 

1"1~:" lefT r I (191~ 1.438 

'1 LOr 0i1r 
~61~~~'6Ru~~~6 .975 

FIG. C: 
TOROIDAL MOLDED 
Molded with .50" pins for printed 
circuit applications. 
MIL Designation: TF5S03XX 

400 Hz ISOLATION POWER 
TRANSFORMERS 
Center Tap Permits Use in Either FW Bridge 
or FW CT Circuitry. 
Electrostatic Shielding MIL Designation: TF4S03XX 

Secondary Fig. A 
Primary VA MIL Case 

Pari No. Volts AC Volts RMS Amps Rating XX 

MS082 26 12.6 CT 0.15 1.9 YY {Fig. B) 
12.6 0.15 1.9 

M80S8 115 115 CT 0.017 2 YY (Fig. B) 
M8083 115 115 CT 0.030 10 

12.6 CT 0.25 Total AJ 
12.6 0.25 

M8084 115 115 CT 0.12 14 AJ 
M80S9 115 115 CT 0.35 40 EB 
MS08S 115 115 CT 0.7 80 FA 
MS060 115 115 CT 1.3 150 GA 
M8061' 115 115 CT 2.6 300 JA 
M8062' 115 115 CT 4.4 500 KA 

• Primary 105/115/125V. 

400 Hz PRINTED CIRCUIT POWER 
Compact design for miniature solid state circuitry. Precision 
spaced molded-in terminals for power supplies, control equip
ment, instrument and similar applications. - Dual secondaries 
may be connected in series or parallel for varied voltage and 
current requirements 115V Primary. See chart to right 

Secondary Secondary 
Part No. Parallel Series 

PC4304 3.15V@ .IA 6.3V CT @ .OSA 
PC4312 12.6V @ .026A 25.2V CT @ .OI3A 
PC4316 28V@ .012A 56V CT @ .006A 
PC4320 35V@ .01A 70V CT @ .005A 
PC440S 6.3V @ .60A 12.6V CT @ .30A 
PC4412 12.6V @ .30A 25.2V CT @ .15A 
PC4416 28V@ .14A 55V CT @ .07A 
PC4424 40V@ .10A 80VCT@ .05A 
PC4428 58V@ .066A 116V CT @ .033A 
PC4432 115V@ .010A, 12.6V@ .150A 

DIMENSIONS IN INCHES. 

400 Hz POWER SUPPLY TRANSFORMERS 
For Silicon Rectifier Circuitry, and Filament Applications 
Primary 105/115/125 Volts' MIL Designation: TF4S03XX 

Secondary Reclifier Circuit Fig. A 
CTFW FW Bridge MIL Case 

Pari No. ACVolts RMSAmps DC Volts" DC Volts" XX 
M8063t 2.85 0.045 

1.5 (series) 3 YY Fig. B 2.85 0.045 
M8064t 6.3 cr 0.6 1.9 3.8 AH 
MS07St 6.3 cr 0.3 1.9 3.8 YY Fig. B 
M8076t 12.6 CT 0.3 4.7 9.4 AH 
M8039 12.6 0.8 10.5 (series) 21 (series) AJ 12.6 cr 0.8 
MS077 12.6 2 

10.5 (series) 21 (series) FA 12.6 cr 2 
M8038 12.6 0.3 

12.6 0.3 16 (series) 32 (series) AJ 12.6 0.3 
M8018 18.5 CT 1 7.4 14.8 EA 
M8019 18.5 CT 3 7.4 14.8 FA 
MS06S 26 cr 1.5 10.8 21.6 EA 
M8066 26 CT 3 10.7 21.5 FA 
M8079 26 cr 4 10.8 21.6 HA 
MS067 30 cr 1.5 12.5 25 FB 
M8020 35 cr 3 14.5 29 GA 
M8068 40 cr 0.2 17 34 AJ 
MS041t 50 cr 0.25 21.5 43 AH 
M80S0 50 cr 0.20 21.5 43 AJ 
MS069t 60 CT 0.003 26 52 YY Fig. B 
MS070t 65 cr 0.170 28.4 56.8 AH 
M8081t 65 cr 0.030 28.4 56.S YY Fig. B 
M8021 70 cr 1 30 60 FA 
M8071 80 cr 0.90 35 70 FA 

** DC Output for resistive or inductive loads. Output volts based on approx. 
IV drop per rectifier. 

t Primary 115V on Iy. 

400 Hz TOROIDAL POWER 
TRANSFORMERS 
Toroidal cores permit smaller height and package and greater 
efficiency. Size and savings up to 30%. Epoxy molded. Printed 
circuit pins can be bent for chassis mounting. Low phase shift. 
See Fig. C for illustration. 
For Applications Requiring Minimum Size and Weight. 
Primary 115 Volts MIL Designation: TF5S03ZZ 

Secondary 

Pari No. ACVoils RMSmA 

M8106 28CT 320 
M8107 28CT 710 
M8108 56CT 160 
M8109 56CT 35S 
M8110 115CT 78 
M8111 115CT 170 

.170 Clearance Hole for #8 Screw. 

PC4300/PC4400 SERIES 

DIMENSIONS 
. Series A B C 

PC4300 .766 .719 t 
PC4400 1.016 .844 t 

t Do not have standoff. 

VA 

9 
20 

9 
20 

9 
20 

Dimensions 
Nominal 

OD Heighl WI. Oz. 

1.156 1.125 
1.500 1.250 
1.156 1.125 
1.500 1.250 
1.156 1.125 
1.500 1.250 

r--A~ 

frr==ll1 
~ 

~1-.041f 
A 8 c .187 

2 
4 
2 
4 
2 
4 

rr~ 
IL~.020 

E lE 

D E F WI. oz. 

0.420 0.187 .688 0.5 

0.781 0.200 .953 1.2 
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TRANSFORMERS ,5600 

CONVERTER TRANSFORMERS ~ MICRO!!~~ 

de to de converter transformers 
For Military Applications 

50 KHz-150KHz Switching Frequency 
• For military/aerospace and ruggedized industrial 

applications 
,. MIL-T-27 Grade 5, Class S, TF5S03ZZ 
• Triple Output 
'. High efficiency-Designed for MOSFET Push-Pull 

Circuitry 
• Low profile PCB construction 
• Magnetically shielded 
• Schematics and parts list provided with units 
• Standoffs permit use of wave soldering 

SPECIFICATIONS 
Input Voltage: 20-60V DC 
Dielectric Strength: 500V RMS 
Operating Temperature: -55°C to 130°C Class S insulation 
Insulation Resistance: Over 10,000 Megohm @ 500V DC 
Thermal Shock: MIL-STD-202D, Method 107, Test Condition A-1 

. SPC1 SIZE SERIES -10 WATTS 

SPC1-312 3,3 1.51 ±12 .210 

SPC1-315 3.3 1.51 ±15 .167 

SPC1-324 3.3 1.51 ±24 .104 

SPC1-512 5.0 1.00 ±12 .210 

SPC1-515 5.0 1.00 ±15 .167 

SPC1-524 5.0 1.00 ±24 .104 

SPC2 SIZE SERIES - 20 WATTS 

SPC2-312 3.3 3,00 ±12 .420 

SPC2-315 3.3 3,00 ±15 .330 

SPC2-324 3.3 3.00 ±24 .210 

SPC2-512 5,0 2.00 ±12 .420 

SPC2-515 5.0 2.00 ±15 .330 

SPC2-524 5.0 2.00 ±24 .210 

SPC3 SIZE SERIES - 30 WATTS 

SPC3-312 3.3 4.55 ±12 .625 

SPC3-315 3.3 4.55 ±15 .500 

SPC3-324 3.3 4.55 ±24 .310 

SPC3-512 5.0 3.00 ±12 .625 

SPC3-515 5.0 3.00 ±15 .500 

SPC3-524 5.0 3.00 ±24 .310 

SPC4 SIZE SERIES - 45 WATTS 

SP-C4-312 3.3 6.82 ±12 .940 

SPC4·315 3.3 6.82 ±15 .750 

SPC4-324 3.3 6.82 ±24 .469 

SPC4-512 5.0 4.50 ±12 .940 

SPC4-515 5.0 4.50 ±15 .750 

SPC4-524 5.0 4.50, ±24 .469 

SPC5 SIZE SERIES - 60 WATTS 

SPC5-312 3.3 9.10 ±12 1.250 

SPC5-315 3.3 9.10 ±15 1.000 

SPC5-324 3.3 9.10 ±24 .625 

SPC5-512 5.0 6.00 ±12 1.250 

SPC5-515 5.0 6.00 ±15 1.006 

SPC5-524 5.0 6.00 ±24 .625 

Olher ratings and sIZes are available on special order. 

t-Qd~ 4.MI .022 (.56) .040 DIA (1.n 
.094 DIA (2.39) 

ADIA. 

20-60VDC 

72° 

WHITE DOT PIN #1 
PIN NOS. INCREASE 
CLOCKWISE 

~~ ±12V 
OR 

±15V 
OR 

±24V 

DIMENSIONS Inches (mm) 

0 H 
I- Series Size Watts Max Max A 

.76 .35 .58 
SPC1 1 10 (19.3) (8.9) (14.7) 

.87 .45 .69 
SPC2 2 20 (22.1) (11.4) (15.2) 

1.11 .51 .915 
SPC3 3 30 (28.2) (13.0) (23.2) 

1.26 .65 1.04 
S~C4 4 45 (32.0) (16.5) (26.4) 

1.51 .80 1.23 
SPC5 5 60 (38.4) (20.3) (31.2) 

Oz. 
(Gm) 

.28 
(8) 

.50 
(14) 

.81 
(23) 

1.31 
(37) 

1.91 
(54) 
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5600 TRANSFORMERS 5600 

~ MICRO!S~~ CONVERTER TRANSFORMERS 

d.c. to d.c. converter transformers 
APPLICATIONS: 
• Portable Radiation Monitors 
• Infra-Red Detectors 
• Op-Amp Power Supplies 
• DC Isolation 
• Geodetic-Oceanographic-Medical 

Equipment 
• Mobile Equipment 
• High Intensity Flashers 
• DC Supply for Modular Equipment 

FIG. B 

DC Output Dimensions IInches) 
Select Unit Switch CT Mounting. 

p~~::~lo~~e Total DC Freq. Typical Approx Bridge Full Wave Centers Part VA Input Hz Tran- Type of Sche· WI. 
Requirements No. Output Volts Volts mA Volts mA Approx. sistor l W H MD MW Construction Fig. matic Oz. 

25 mW MB149 25 mW 3 1000' 25 fJ.A - - 400 2N670 H., 6Ji4 2%2 - - Printed Circuit 0 2 1.25 
to MB050 25 mW 3 1000' 25 fJ.A - - 400 2N670 11~~ 171'6 27,." 1% - Open Frame C 2 1.25 

190 mW MB073 25 mW 4 425-500' 50 fJ.A - - 50-3kt 2N1305 'YB 'YB % - - Open Frame A 3 0.1 
HIGH VOLTAGE 
LOW POWER MB074 50 mW 3 535' 90 fJ.A - - 400 2N414 1'X6 '716 2~2 l'YB - Open Frame C 4 1.25 
MINIATURE MB072 190 mW 2.7 480' 400 fJ.A - - 800 2N1307 1 JY,6 1716 2~2 1% - Open Frame C 1 1.25 
DESIGN MB120 190 mW 28 480' 400 fJ.A - - 3.5k 2N4355 11>16 '71'6 2%2 1% - Open Fr.ame C 7 1.25 

3 VA MB121 3 5 190' 15 - - 20k 2N6121 Ji',D x 'J>,H-t Pot Core F 8 0.3 

MSl15 5 13.8 :!::250 or 10 250 20 6k 2N3054 1'14 D X"' H-0.140 CI. Hole Molded Toroid B 6 1.1 
5 VA 500 

LOW PROFILE MSl17 5 28 :!::250 or 10 250 20 6k 2N3054 1'140 x '4H-0.140 CI. Hole Molded Toroid B 5 1.1 
ENCAPSULATED 500 

M8122 5 5 :!::15 or 175 15 350 20k 2N3055 r,taD x 1%2H P.C. Molded Toroid E 5 1.1 
30 

30 VA 
M8132 30 13.8 ±15 or 1000 15 2000 20k 2N3055 l'14D x '4H-0.140 CI. Hole Molded Toroid B 5 1.1 

LOW PROFILE 
30 

ENCAPSULATED M8133 30 28 ±150r 1000 15 2000 20k 2N3055 1'14 D x ¥.!H-0.140 CI. Hole Molded Toroid B 5 1.1 
30 

t Supplied with 4-40 nylon mtg. screw and nut In 
center hole. 

. . * Output when used With schematiC indicated. t Frequency depends on load and bIas conditIOns . 

ALL CONVERTER TRANSFORMERS ARE SUPPLIED WITH ENGINEERING BULLETIN LISTING COMPONENT VALUES 

TYPICAL DC-DC CONVERTER TRANSFORMER CIRCUITS 

+ 

C, ~V~~Q GAD + 

R C, 

= B 

::::;:::c, --SCHEMATIC 1 SCHEMATIC 2 

SCHEMATIC 5 SCHEMATIC 6 

- C'-tj- Iu~' t --. -jr ~ _~"" _ < , CRt CR, 

- ,v 

,--,"~",R''V----i I C, 

A2 C2 -= --1~--" 

SCHEMATIC 3 

CR2, CR3, CR4 
IN3255 

C, II~': 
[R;~Y;'I--+J.J~ 

CR, 

CR5,6 = IN464A + E IN - CRJ,2.!.4 = IN649 

SCHEMATIC 7 

SCHEMATIC 4 

SCHEMATIC ·S 
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5600 TRANSFORMERS 

TELEPHONE INTERCONNECT ~MICROTRAN 
TRANSFORMERS ~ company, Inc. 

, line coupling 
FOR INTERCONNECT OF VOICE/DATA MODEM TERMINALS TO TELEPHONE LINES 
Provides line isolation and matching-Prevents line imbalance-Wide dynamic signal capability-Low distortion' 
Permits optimum use of Voice-Grade Telephone Lines for broadband data signals-Designed to meet FCC Part 68 

.'Frequency Response: 
300-3500 Hz ± 0.5 dB 

• Level: -45 dBm to +7 dBm 

• Longitudinal Balance: 
Per FCC 68.310 

• Distortion: 0.5% Max. 

VOICE/DATA COUPLING 
PM32·F 600 600 1,5 1.6 75 105 
PM34-F 600CT 600CT 3 1.6 75 105 
PM32·M 600 600 1.5 1.6 75 105 
PM34-M 600CT 600CT 3 1.6 75 105 
T1104 600 600 0 1.0 46 63 
Tll04·M 600 600 0 1.0 46 63 
TLll04 600 600 0 1.5 66 102 
T81104 600 600 0 1.0 46 63 
T81104·M 600 600 0 1.0 46 63 
TL1106 600CT 600CT 0 1.5 66 102 
T81106 600CT 600CT 0 1.5 46 63 
T81106·M 600CT 600CT 0 1.5 46 63 
TL1114 600CT 600 Split 90 1.8 73 134 
T2104 600 600 0 I,D 36 50 
TH2104 600 600 0 1.0 38 52 
T21i16 600CT 600CT 0 1.0 36 50 
TH2106 600CT 600CT 0 1.0 38 52 
TH9306 600CT 600CT 0 1.5 44 56 

T2108 600 900 0 1.0 36 77 
T2110 900 900 0 1.0 55 78 
T2316 4000 600 0 1.0 340 51 
T4113 900/600 600 Split 6On5 Pri. 1.2 62 36136 
T5114 600 600 Split 75 1.7 100 49/49 
TH5114 600 600 Split 75 2.0 127 76/76 
T5115 600 600 Split 120 0.8 40 25/25 
TH5116 600 600 Split 125 1.0 56 37/37 

T5117 600 600 125 1.1 45 58 
TH5117 600 600 125 1.1 56 74 
TH5118 600 Split 600 125 1.0 28/28 74 
T5119 600 600 100 1.5 62 108 
T6112 600 900/600 100/120 Sec. 0.5 25 126 
T9116 600 Split 600 Split 80 2.0 95 180 
T9117 600 Split 600 Split 80 1.3 78 92 

Available on special order with other ratings and constructions. 

SURFACE MOUNT 
Very low profile. 
Open construction. 
Vacuum varnish impregnated. 
Wt. 0.4 oz. 

DIMENSIONS IN INCHES. 

FIG. A 

r-IT~~] .469 , 
MAX 
LYk 

.... 11 .... 025 

BEVEL TERM. NO.1 

RH 
~L.040 

TERMINAL 
LAY-OUT 

.030 

0.150 ~l 
o:,:,£P 0 1 

o 0 

L~~ .690 

TERMINAL COPLANAAITY 0.004 INCHES 

1 
14 
1 

14 
1 
1 
1 
1 
1 
6 
6 
6 
19 
1 
1 
6 
6 
6 

1 
7 
1 
2 
8 
8 
9 
8 

1 
1 
8 
1 
5 

16 
17 

X 
Y 
U 
V 
C 
D 
T 
A 
B 
T 
A 
B 
W 
E 
E 
H 
H 
S 

E 
F 
E 
L 
M 
M 
N 
M 

M 
M 
M 
M 
J 
P 
P 

• Impedance Matching 
, ± 10% over entire frequency range 

• Dielectric Strength 1500V RMS 

Application Notes 

Frequency response 300 Hz-l00 kHz±2 dB. 0.27" H. l000V hipot. 
Frequency response 300 Hz-l00 kHz±2 dB. 0.27" H. 1000V hipot. 
Frequency response 300 Hz-l00 kHz±2 dB. Molded construction. 
Frequency response 300 Hz~ 100 kHz±2 dB. Molded construction. 
Very low profile. 
Very low profile. Molded per MIL-T-27 Grade 5. 
For dry circuits. 
Surface mount. Very low profile. 
Surface mount. Very low profile. Molded to meet MIL-T-27 Grade 5. 
For dry circuits, 
Surface mount. Very low profile. 
Surface mount. Very low profile. Molded to meet MIL-T-27 Grade 5. 
Handles loop currents. ' 

3750V RMS hipot. For International applications. 

3750V RMS hipot. For International applications. 
3750V RMS hipot between windings, 1250V between windings and core. 
For International applications. 

Electrostatic shield. 
For bridging applications. 
Level -15 to +7 dBm. 

3750V RMS hipot. For International applications. 

3750V RMS hipot. For International applications. 
Longitudinal balance 40 dB min. 

3750V RMS hipot. 
3750V RMS hipot. 

Electrostatic shield. 
Low crosstalk, 1500V Pri. to Sec. and core. l000V Sec. to core. 
Low crosstalk. Return loss 23 dB @ 4400 + 0.035 j.lF. Parallel load. 
1500V Pri. to Sec. and core. l000V Sec. to core. 

See outline dwgs. and schematic diagrams on following pages. 

FIG.B 
!.B60MAXi 

'D .510 
MAX 

...J~.025 

BEVEL TERM. NO.1 b 
l:ERMINAL LAY-OUT 

0.150 0 1 
TYP l' 

" . . 
SURFACE MOUNT r 

o....i 0·030 
TYP 

LD!~~0f.-
.690--1 

. Very low profile. .730 

Molded construction. MAL X 
MIL-T-27 TF5S21ZZ. 
WI. 0.5 oz. .257 REF-lf----;ifL:§'-/: i':::~"'L-...J 

TERMINAL COPLANARITY 0.004 INCHES 
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5600 TRANSFORMERS 5600 

~MICRaTRAN TELEPHONE INTERCONNECT 
~ company. Inc. TRANSFORMERS 

line coupling-hybrid-holding coils 
FOR INTERCONNECT OF VOICE/DATA MODEM TERMINALS TO TELEPHONE LINES 
Provides line isolation and matching-Prevents line imbalance-Wide dynamic signal capability-Low distortion 
Permits optimum use of Voice-Grade Telephone Lines for broadband data signals-Designed to meet FCC Part 68 

• Frequency Response: 
300-3500 Hz ± 0.5 dB 

• Level: - 45 dBm to + 7 dBm 

• Longitudinal Balance: 
Per FCC 68.310 

• Distortion: 0.5% Max. 

• Impedance Matching 
± 10% over entire frequency range 

• Dielectric Strength 1500V RMS 

Application Notes 

DATA MODEM COUPLING-NON-VOICE APPLICATION FOR 300/1200/2400 BPS MODEM BOARD FOR MICROCOMPUTERS 

TL 1111 SOOCT SOO Split 90 I.S@ S3 103 19 W Frequency response ± 1.3 dB 500-3500 Hz. ±2.5 dB 300-3500 Hz 
1.8KHZ @ 0 dBm. Impedance matching ± 150/0. 

T2111* SOO SOO 90 2.0 71 117 12 Q Low profile. Frequency response ± 1 dB SSO-3500 Hz @ 0 dBm. 
2 kHz ref. 

T2112* SOO SOOCT 90 2.0 71 117 13 Q Low profile. Frequency response ± 1 dB SS0-35OO Hz @ 0 dBm, . 2 kHz ref . 
T2113' SOO SOO 90 2.0 71 117 12 E Frequency response ± 1 dB 660-3500 Hz @ 0 dBm, 2 kHz ref. 
T2114* 600 SOOCT 90 2.1 71 117 13 H Frequency response ± 1 dB SS0-35OO Hz @ 0 dBm, 2 kHz ref. 
T9311 600 SOO 90 1.8 75 100 1 R 0.50" max. ht. Frequency response ± 1.3 dB 500-3500 Hz, ±2.5 dB 

300-3500 Hz @ 0 dBm. 
T9312 SOO SOO Split 90 1.8 75 100 8 S 0.50" max. ht. Frequency response ± 1.3 dB 500-3500 Hz, ±2.5 dB 

300-3500 Hz @ 0 dBm. 
T9317 SOO SOO Split 50 I.S 75 95 8 S 0.50" max. ht. Frequency response ±0.7 dB 500-3500 Hz, ±1.S dB 

300-3500 Hz @ 0 dBm. 
*Except sec. to core. hipot 1000V RMS 

HOLDING COILS 

T4415 2.0 H/l.3 H SOil 00 N/A 180 N/A 3 K 
T5415 I.4H ±20% 120 N/A 90/90 N/A 4 M Split winding, 1500V windings to core, 1500V between windings. 
17410 1.0 H/0.8 H 0/25 N/A 225 N/A 3 G Toroidal construction, Low crosstalk, 1000V hipot. 
T8410 1.0 H/0.8 H 0/40 N/A 113 N/A 3 G Toroidal construction, Low crosstalk, 1000V hipot. 

HYBRID-TWO REQUIRED FOR CONVENTIONAL HYBRID OPERATION 

TL1220 SOO(4W) SOO/SOO 0 3.7* 
T81220 SOO(4W) SOO/SOO 0 3.7' 
T81220-M SOO (4Wl SOO/600 , 0 3.7' 
TL1320 SOO (4W SOO/600 80 (2W) 4.8' 

T2220 SOO (4W) SOO/600 0 4.0' 
TII2220 SOO (4W) 600/S00 0 4.2* 

T3220 600 (4W) SOO/Soo 0 3.7* 
T4220 600 (1W) 600/600 SO (2W) 4.0* 
T5220 600 (4W) 600/600 100 (2W) 3.6' 

TH5220 600 (4W) SOO/600 100 (2W) 3.7* 

T9220 600 (4W) 600/S00 80 (2W) 4.S* 
T9320 SOO (4W) SOO/600 50 (2W) 4.4' 

'Hybrid insertion loss includes 3 dB in balance network. 

AVailable on speCial order with other ratings and constructions. 

Plug-in printed circuit 
construction. 
Vacuum finish 
impregnated. 
WI. 0.4 Oz. 

DIMENSIONS IN INCHES. 

FIG.C 

Ir~'781 MAX.! 

.469 

M~ 
.187 

-------:=JL .040DIA. 

39 
39 
39 
98 

57 
SO 

34 
SI 
48 

50 

100 
75 

37137 
37/37 
37137 
78/78 

42142 
25/25 

25125 
S2I62 
23/23 

30/30 

190 
85/85 

10 T For dry circuits. 
10 A Surface mount. Very low profile. 
10 B Surface mount. Very low profile: Molded to meet MIl-T-27 Grade 5. 
20 W Handles loop currents. Frequency response ±0.7dB 300-3500 Hz 

@ 0 dBm.llmpedance matching ± 15%. 
10 H Trans-hybrid loss 45 dB typical. 
2 Z 3750V RMS hipot except 200V between 2 wire and balance 

10 
windings, Trans-hybrid loss 45dB typical. 

I Trans-hybrid loss 45 dB typical. 
11 L Electrostatic shield. 
15 0 Trans-hybrid loss and longitudinal bal. > 60 dB. 

Max. level +20 dBm. Electrostatic shield. 
15 0 3750V RMS hipot except 1500V between 2 wire and balance 

18 
windings. For IntI. applications. Max level +20 dBm. E.S.S. 

p Low profile. Low crosstalk, OCR values are max . 
10 S . 50" max. ht. Frequency response ±0.7 dB 500-3500 Hz, ±1:S dB 

300-3500 Hz @ 0 dBm. 

Sea outfine dwgs. and schematic diagrams on following pages. 

Very low profile. 
PC epoxy molded 
construction. 
MIL-T-27 TF5S21ZZ. 
WI. 0.5 Oz. 

FIG.D 

'5b[~~~ MAX 
L 

.1~-5 - -11-.0400 

MIN 
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5600 TRANSFORMERS 5690 ( 

TELEPHONE INTERCONNECT ~MICROTRAN 
TRANSFORMERS ~ company, Inc. 

OUTLINE DRAWINGS -TELEPHONE INTERCONNECT 

Plug-in printed circuit 
construction. 
Vacuum varnish 
impregnated. 
Wt. 0.5 Oz. 

Plug-in printed circuit 
construction. 
Vacuum varnish 
impregnated. 

Plug-in printed 
circuit construction. 
Vacuum varnish 

FIG.E 

w~'~u 
. 1~1-·042 

T2113 CciLOR 

~;;:~i~ 
~ I L 4 

~ .. em 

--1.375 ~ 

FIG.H 
Wt. 0.5 Oz. 

l~'~U 
.1~f--.042 

T2114 COLOR 

FIG.F 

([J 
.1~1-·042 

FIG. I 
Wt.1.2 OZ. 

fu~'n":L 
.1~f--·042 

OO:"? i ;f~~020 x~1&IcmEl ><~IIIlIm_ 

c( \~ I «,.... t 

~": + ~ ~ + 
~~_~ ~ L=1IIl~_ 

-j~I~~ --11il11ilL 

FIG.K FIG.L 

1f[;Jr 1.47 MAX.! 

MAX. 

L 
.1~ ....IL.040 

imp.regnate.d. Wt. 3.5 Oz .•. ..--==w" .-Available With mounting ~ r..;:;, • 
flange~ on Special Order. I ~ § + 
.187 Ola. holes, 1.75 ": L.... • 
mounting centers. . ~ -'-= -. .-

Add -FB to Part No. , ' ,375L 

Plug-in printed circuit 
construction. 
Vacuum varnish 
impregnated. 
Wt. 5.5 Oz. 

DIMENSIONS IN INCHES. 

N FIG. 0 SHIELD 3" 

I'---~ 1.41 
MAX 

.3~ ,JJ ,I 

1025SQ-il 

'---~LG' 
1.187 _. 

1... -

G72 ~.O~DIA 
r 1.75 MAX -j 4 SPACES .250 EACH 

.200-< r.8OOl r'2OO ~25 
I ~.6oo1 I .200., l-ilr:" 
I 1 2 6 i7 I. _ 1 2 3 4 5 6 r .. f •••••• -

1.5. .950 
MAX 
L .. 

1312 98 

.~-j 1.6001 L.200 

PINS 2 AND 7 NO CONN. 

High-Q Toroid. 
Microcrystalline wax 
impregnated. 
Supplied with 4" 
#2Bleads. 

Plug-in printed circuit 
construction with 
mounting channel. 
Vacuum varnish 
impregnated. Wt. 9.5 Oz. 

Flat Profile. 
Plug-in printed circuit 
construction. 
Vacuum varnish 
impregnated. 
Wt. 2.5 Oz. 

Part No. 
T5114, T5415, T5119 
TH5114. 
'T5117, TH5116-18 

Low profile hum-bucking 
semi-toroidal construction. 
High crosstalk attenuation. 
Plug-in printed circuit 
construction. Vacuum 
varnish impregnated. 
Wt. 2.2 Oz. 

FIG. G T""'
I 

FIG.J 

D 

I 

--l ~- .219 MIN . 

i-=~ 

r1.97MAX·1 

tD~, 
......Il-.041 I 

~ 2.83MAX'~ 
_ .4001 I r·400 ! ~ 

2.375 ----, 

n ,-;.;_.; I 
1.469 g i ; J 
MAX. ~\~'~~~~/ 

I L 

FIG.M 
H 
L'-----'-".....n_-' 

G2 ..JL .023 SQ. 

r-1.64 ---r 
I r .750 1- t-.250 

2oo-j r= .375 
. I I 2 3 k I r r-r----'-'-t-'-'-"["""i 
w 

8 1 6 S 

.250 -! If--: } ~75 
/ L ~50 1-.250 

T5415 PI1'l7 DELETED 

~ r----~1.27MAX_~ 

"' -
~ 

'-±"" .120 1.028 x .020 THICK 
MIN I I I I 

5 SPACES .200 EACH 
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5600 TRANSFORMERS 5600 

~MICROTRAN TELEPHONE INTERCONNECT 
~ company, Inc. TRANSFORMERS 

------ --~--- ----- ---

OUTLINE DRAWINGS -TELEPHONE INTERCONNECT 

Low-profile plug-in 
printed circuit 
construction. 
Vacuum varnish 
impregnated. 
WI. 0.5 Oz. 

Very low profile. 
PC construction. 
Vacuum varnish 
impregnated. 
WI. 0.4 Oz. 

Plug-in printed 
circuit construction. 
Vacuum varnish 
impregnated. 
Wt. 0.76 oz. 

PC construction. 
Vacuum varnish 
impregnated. 
WI. 0.5 Oz. 

DIMENSIONS IN INCHES. 

FIG.Q 

5~~ 

FIG. T 

FIG.Z 

MAX 

L 

.1;;;- -H .... 025 DIA. 

MIN --1.2°01.200t
.150--1 I""" 1.100 

~--!H-+-..J)-~ ;;:r 

rlnl 
~-~ 

.135~1--·025SQ. 
±.015 

TL 1104 PINS 2 AND 5 DELTED 

~ 
::;: 

FIG.R FIG.S 

.BOO .BOO 

!f( MAX ~ ~ MAX ;l 
.ox~ ox~ ;~~ ~~ 

-- -

'f t 
200 --H ...... 032 DlA 200 ..... H ..... 032 DIA 

Very low profile plug-in 
printed circuit 
construction. 
Vacuum varnish 
impregnated. 
Wt. 0.66 oz. 

. '8 0 

BEVElCI-A001=n-r BEVEral i"!~~r;. 
o O..Jn 1 • • • nUl I 

~ ~ 
o ::>- 0 ::1!! 

~ g ~ ~ 
t'! C\! 
~ ~ 

o oU 0 . 01.1 
4 • 5 4 

FIG. U FIG. V 

r·410MAX1 rA10MAX 

.rH 1~ MAX . 

U .~20 MUAX 
-L .020 

! ""-~""-=t 
Pi co miniature size. 
Plug-in printed circuit 
construction. Epoxy 
molded to MIL-T-27 
TF5S21ZZ. Tinned 
copperweld leads. 
0.020x.75". WI. 0.1 Oz. 

FIG. X FIG. Y 

r .375 REF. 1 r .375 REF.ll 

r~ r~rt .25 .25 REF. REF. 
L L __ 

Pico miniature size. 
Open frame construction. 
4 inch #30 color coded leads. 
Thorough resin impregnation 
and baking assures reliability. 
WI. .05 oz. 
MIL Designation: TF6S21ZZ 

REQUEST 
ENGINEERING 
APPLICATION 
BULLETIN F232. 
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5600 TRANSFORMERS 5600 

TELEPHONE INTERCONNECT ~ MICROTRAN 
TRANSFORMERS ~ company, Inc. 

SCHEMATIC DIAGRAMS FOR 
TELEPHONE INTERCONNECT 

BRN 1 PRijlli SEC 3 ORN 

RED 2 4 YEL 

T5117, TH5117 PRl.l-4 SEC. 6·7 
T9311 PRI. 1·2 SEC. 4-3 
TLll04, TSll04'PRl.l·3SEC.4·6 
T5119 PRI. 6-9 SEC. 3-2 

#1 

#5 

:3 c--a~ ~9ii 
en 

C--12~ 
PINS 2 AND 7 
NO CONN. ~13f 

#9 

§ '" (5) 6 IS T "3(1) 11~(4) 5, 

~3 (6) a] 
T2114 PRI 1·3. SEC 4-5-6 

S5A~ 
g;6A~ 

#13 

~
lAl 
2Au 
3BQ 

~ 
4B to 

!::,5A~ 

<rli! 6A..-3 en_ , 

#2 

PRI ~~IIE: SEC 

TH9306 SEC 6-5-4 

1~ 600n 
4WIRE 
6 

#6 

2 
b6000 
~E 

5 

~3 
600n 
BAL. ~ET. 

#10 

RED2 CT CT BRN1~IIE4YEL 
ORN3 ::~~E 

#14 

~6-r 

#3 

1 -::::-13'11 rr:::- 4 3~l ~5 
I 

2----.1 

I 

1 : 

60~n I 4WIRE I 
3 I 

I 
2 -----, 

#7 

C 4600n 60MADC 
52WIRE 

@ 600n 6 
BAL. NET. 

7 

#11 

#15 

C 6600n 
BOMADC 

7 2WIRE 

~.5B~ 
J..6B~ ~

'3A~ 
4A c: 
lB g 

0..,. c:3: 5B:] 

2!....sB 

~7~ 
~9~ 
~10..L 

~9 600n 
~loBAL.NET 

2B1 
JOIN 2A-3B, 4A-1 B 

#17 #18 #19 #20 

#4 

C 3 0! '3 c-:I 
7 ~2.....r. 

T9312 & T9317 PRI 1-6, 
SEC 2-5, 3-4 

TH511B PRI1-2,3-4 SEC 6-7 

#8 

(1) (4) 

~2p31 IliiEtg g (6) 0 

.L3 a.! 
T2113 PRI 1-3, SEC 4-6 

#12 

#16 

4 M WlRE VOICE PATH 
("RECEIVEII' LEG) 

.~. 

~ 
J PlNT3220 

~ 
(TO 2 WIRE RU:ILITVI 

~ 

TYPICAL HYBRID 
APPLICATION 
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5600 TRANSFORMERS 5600 

~~ MICROTRAN MINIATURIZED AUDIO 
~ company, Inc. TRANSFORMERS 

DIMENSIONS IN INCHES. 

PRINTED CIRCUIT -
DCM SERIES 
Industrial/Commercial grade 
miniature printed circuit trans
formers. Rigid terminals provide 
fixed mounting centers usually 
found in expensive molded trans
formers. WI. .5 oz. 

FIG. -S 
SINGLE THREADED 
STUD MOUNTING 
Double Mu-metal shielding. 3 inch 
#30 color coded leads .. 312"D. Stud 
provided with nut..625"Dx.B121"H. 
WI. 0.55 oz. 

FIG. -SP 
PRINTED CIRCUIT 
MOUNTED 
Double Mu·metal shielded .. 75"Dx 
1.063"H. 7,.040 pins .125"H. WI. 
0.62 oz. 

FIG. -FB 
RIGHT ANGLE 
MOUNTING BRACKET 
For mounting of -S series transform· 
ers. M.C. 0.375". 

FIG. B 
TRIPLE 
MU-METAL CASE 
6-32x.375" mounting studs on 
1.500" centers. WI. 5 oz. 1.375"D x 
1.7B1"H. 

DECI-MINIATURE TRANSFORMERS 
DCM SERIES 

FREQUENCY RESPONSE 200-15,000 Hz ±2 dB 
PrJ. Operating 

Primary Secondary Unbal. Level 
Part No. Impedance Impedance mA DC dBm 

DCM1-PC 25,000 CT 1200 CT 2 18 
DCM2-PC 15,000 CT 15,000 CT 3 19 
DCM3·PC 15,000 CT 600 CT 3 19 
DCM4-PC 10,000 CT 5000 CT 4 20 
DCMS-PC 10,000 2500/625 Split 2 20 
DCM6-PC 10,000 CT 1500 CT 4 20 
DCM7-PC 5'000 CT 80,000 CT 6 15 
DCMS-PC 4000 CT 1200 CT 6 20 
DCM9-PC 4000 CT 600 CT 6 20 
DCM10-PC 4000 600/150 Split 3 20 
DCM"-PC 2500 CT 2500 CT 8 20 
DCM12-PC 2500 2500/625 Spl it 4 20 
DCM13-PC 2500 CT 625 CT 8 20 
DCM14-PC 2500 CT 200 CT 8 20 
DCM1S·PC 600 CT 50,000 CT 16 20 
DCM19-PC 600 8000/2000 Split 8 20 
DCM20·PC 600 CT 200 CT 16 20 
DCM21-PC 600 CT 600 CT 16 20 
DCM22-PC 250 CT 600 CT 25 20 
DCM51-PC Choke 10H @ 0 rnA DC 5H @ 3 rnA DC 300 OCR 
DCM52-PC Choke 5H @ 0 rnA DC 2H @ 5 rnA DC 155 OCR 
DCM53-PC Choke 2.5H @ 0 rnA DC lH@7rnADC 75 OCR 

LOW LEVEL MICROPHONE/TRANSDUCER 
INPUT TRANSFORMERS 
FOR: PROFESSIONAL SOUND STUDIOS - BROADCAST MIXING 
CONSOLES - CONTROL AND INSTRUMENT AMPLIFIERS 
EQUIVALENT TO IMPORTED EUROPEAN STUDIO GRADE TRANSFORMERS 
• WIDE BANDWIDTH - BROAD 

FREQUENCY RESPONSE 
• EXTREMELY LOW DISTORTION 
• NEGLIGIBLE HUM PICK UP 
• SUBMINIATURE SIZE 

• POLARIZING VOLTAGE 
CONNECTION FOR 
CONDENSER MICROPHONES 

• LOW MICROPHONICS 
• ELECTROSTATIC SHIELDING 

• EASE OF MOUNTING AND ORIENTATION 

Nominal 
Typ. Open 

Nom. Circuit 
Tuml I mpedance Raila Primary 
Ratio Secon- Impedance Frequency Replaces 

Part No. Prl:Sec Primary dary @ SO Hzt Responset Fig. Bey.r Part No. 

S101-8 1:20 12.5 5000 100 30-15,000 Hz:!:l dB -S TR-BV35704 
81Dl-SP 1:20 12.5 5000 100 30-15,000 Hz:!:1 dB -sp STR-BV37704 
8105-S 1:15 200 45,000 2000 30-15,000 Hz:!:l dB ·S 351.015.006 
8105-8P 1:15 200 45,000 2000 30-15,000 Hz:!:1 dB -SP 370.015.006 
8107-S 1:15 200/50 split 45,000 2000 30-15,000 Hz:!:1 dB -S 351.215.006 
S107-SP 1:15 200/50 split 45,000 2000 30-15,000 Hz :!:1 dB -SP 370.215.006 
8108-S 1:10 200 20,000 2000 30-15,000 Hz:!:1 dB -S 351.010.005 
8108-8P 1:10 200 20,000 2000 30-15,000 Hz:!:1 dB -SP 370.010.005 
8111-8 1:7.1 200 10,000 2000 30-15,000 Hz:!:1 dB -s 351.007.004 
8111·SP 1:7.1 200 10,QOO 2000· 30-15,000 Hz:!:1 dB -SP 370.007.004 
Sl16·S 1:5 200 5000 2000 30-15,000 Hz:!:1 dB -S 351.005.003 
8116·SP 1:5 200 5000 2000 30-15,000 Hz:!:1 dB ·SP 370.005.003 
Sl18·S 1:5 200/50 split 5000 2000 30·15,000 Hz :!:1 dB ·S 351.205.003 
Sl18-SP 1:5 200/50 split 5000 2000 30·15,000 Hz:!:1 dB -SP 370.205.003 
S126·S 1:1 600 CT I 600 3750 30,20,000 Hz :!:.5 dB -S TR145/BV35508 
S126·8P 1:1 600 CT 600 3750 30·20,000 Hz :!:.5 dB ·SP STR-145/BV37508 
S130·S 1:1 10,000 10,000 100',000 30·15,000 Hz:!:1 dB ·S TR-145/BV35590 
S130·SP 1:1 10,000 10,000 100,000 30·15,000 Hz :!:1 dB ·SP STR-145/BV37590 
SlDO·FB Right angle mounting bracket lor S100-S series. ·FB 

.. t DeSigned for opl10nal bndgmg termmatlon use to provide additional 6 dB output 
voltage gain. * Frequency response measured with source equal to nominal primary impedance 
and with unloaded secondary except lOOk load on S105 and S107 series. 

LOW LEVEL CHOPPER INPUT 
TRANSFORMERS 
Used in Servo, measuring, and coupling circuits as an Input Transformer for low level 
amplifiers. Efficiently transfers 30 to 500 Hz transducer or thermocouple signals to 
instrument amplifiers at signal levels from 0.5 p.V to 0.5V. Low hum pick up assured 
by three Mu-Metal shields. High permeability core provides high efficiency and low 
distortion. Resin potted to minimize magnetorestrictive microphonics. Electrostatic shield 
brought out to external ground connection to eliminate chassis currents. 

Turns Ratio Induc. 01 Imped.ol 
Full PrJ. to V. Pri. to Full Prl. @ Full Prl. @ DC Resistance 

Part No; Full Sec. Fall S.c. 0.5Y 60 Hz 0.5Y 60 Hz Full PrJ. Sec. Fig. 

M8025 1:7.7 1:15.4 17.5 H 6600 365 4140 B 
M8026 1:3.2 1:6.4 60 H· 22,500 455 3500 B 
M8D52 1:4.53 1:9.06 90 H 34,000 760 5220 B 
M8053* 1:0.5 1:1 140 H 53,000 920 653 B 

• Secondary Is center tapped. All units have 90 dB Magnetic Shielding. 
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5600 .TI:IANSFORME.RS ' 5600 

MINIATURIZED AUDIO ~ MICROTRAN 
TRANSFORMERS ~ company, Inc. 

OPEN FRAME PM-F 

4 inch #30 
color coded 

leads. Thorough resin 
impregnation and baking assures reliabil
ity. To order add -F to Part No., i.e. PM33-F. 
Wt .. 05 oz. 

MIL Designation: TF6S21ZZ 

MOLDED PM-M 

Epoxy molded. .020 -If--
For printed cir- II 

cuit application. '-U 
Tinned copperweld leads .020x.75" for .410 
reliable soldered jOints and high-density I MAX. 
welded lead packaging. Wt. .1 oz. To order ~ ~ 
add -M to Part No., i.e. PM12-M. I 1.465 I 

MIL Designation: TF5S21ZZ '1 MAX. : 

OPEN FRAME UM-F 

.41 MAX 

TT~ fill 
. 375~ H;M 
,L~.375---.j l...jl~'r-J To order add -F to Part No., i.e: UM22-F. 

Wt. 0.08 oz. 4" #30 color coded leads. 
MIL Designation: TF6S21ZZ 

. ~344REF., 

To order add -M to Part No., i.e. 
UM22-M. Wt. 0.14 oz. 
MIL Designation: TF5S21ZZ 

#22T.C.W.1" LONG 

I~~~ T·· 3D-: , 

.50 - -' I . _ _ 

FlJ'J'FOR .Lf • 
10ENT. ~.300I~ 

PLUG-IN TAB MOUNTED CHANNEL VM-FPB 

, 11 [f125x.020, '1-438 REF.1 

: I I 

.531' 

To orderadd'-FPB to Part No., i.e. VM2- ilJ '. Hn 
FPB. Wt. 0.2 oz. 4" #30 color coded Ll}J 
leads. ; I -J ,I i I I 
MIL Designalion: TF6S21ZZ I 1-.. 469. .1561- I --l 1-.187 

Epoxy molded. WI. 0.25 oz. To 
order add -M to Part No., i.e. 
VM2-M. 
MIL Designation: ·TF5S21ZZ 

MOLDED VM-M 

1-.50 --'-i 

[} 
#22T.C.W.1" LONG 

PICO-MINIATURE -- PM SERIES 
Frequency Response ±2 dB 300 Hz to 100 kHzt 
For maximum utilization of space in miniaturized printed cir
cuit board applications. Manufactured per MIL-T-27. 

Prl. 
PrImary Secondary Unbal. Prl. Sac. 

Pari No. Impedance Impedance mADC DCR DCR 
PM37-1*) 1200T 3.2 10 16 0.75 
PM3&- *j 300 OT 600 7 41 98 
PM3S-r 500 50 3 60 8 
PM36- * 500 500/125 split 3 72 85 
PM32-r) 600 600 1.5 75 105 
PM34- *1 600CT 600 OT 3 75 105 
PM33-(* 15000T 600 3 170 95 
PM31-~* 2500 2500 OT 1 250 325 

o PM29( ) 10,OOOOT 5000T 1 1050 80 
PM27(*) 10,000 1200 0.5 1050 280 

• PM23(*) 10.000 CT 1200 CT 1 1050 280 
o PM2S(*1 10,000 1200/300 split 0.5 1050 280 
o PM19!* 10,000 CT 2000 CT 1 1000 300 
o PM21 0) 10,000 2000/500 split 0.5 1000 300 
• PM17!*l 10,000 CT 10,000 OT 1 1000 1300 

PM1S * 25,000 1000 0.25 1700 110 
o PM11n 25,OOOOT 1000 cr 0.5 1700 110 
• PM13 * 25,000 1000/250 split 0.25 1700 110 
o PM7C*) SO,OOO CT 1000 CT a 3300 75 
• PM9C*) 50,000 1000/250 split a 3300 75 
• PMS!*) 200,000 1000 0 5300 110 
• PM3 *) 200,000 OT 1000 OT a 5300 110 

PM41-C*) Audio Choke _3 H 4 43 
PM40-(*) Audio Choke 3.5H 2 700 
PM39-(*) Audio Choke 6 H 2 1800 
PM90 MaRretic Sh'eld Mu-metal ':lll's-on can for PM-M series. 

20d shielding. 0.365" x O. " x 0.500" high. 
o These Items not avaIlable In open frame constructIon . 
• Add either -F, -M to Part No. See photos figures PM-M & PM-F. 

Frequency response measured as stated power level above. 
t PM3 and PM5 - 45 kHz • 

ULTRA-MINIATURE- UM SERIES 
Frequency Response ±2 dB 300 to 10,000 Hz 

Po_r 
Level 
mW 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
40 
40 
40 
10 
10 
10 
10 

Measured at level stated for 300 Hz. Miniaturized design offers 
a relatively high power level and printed circuit packaging. Re
sponse measured at level stated for 300 Hz. M~_ per MIL-T-27. 

Prl. Level Level 
Primary Secondary Unbal_ Prl_ Sec. mW@ mW@ 

Part No. Impedance Impedance mADC DCR DCR 300 Hz 1 kHz 
UM26-(*) 400 11 3 35 1.5 15 500 
UM27-r) 4000T 11 6 35 1.5 15 500 
UM25- *l 400 50 3 35 5 15 500 
UM29-(* 600CT 600CT 7 45 60 5 400 
UM24-(*1 1000 50 3 65 10 5 500 
UM33-C* 1000 CT 600 6 80 65 5 500 
UM32-rl 1500 CT 600 5 135 65 5 500 
UM39- * 2500 CT 600 CT 2 250 50 5 500 
UM34-C*) 10,000 CT 600 CT 2 850 40 5 500 
UM31-C*) 10,000 OT 1200 CT 2 850 120 5 500 
UM37-(*) 10,000 2000 CT 1 850 200 5 500 
UM3S"!*) 15,000 CT 15,000 CT 1 930 1210 5 300 
UM36- *l 20,000 CT 800 CT 0.5 1100 80 5 500 
UM22-C* 20,000 1000 0.5 1100 100 5 300 
UM23-(*l 20,000 12000T 0.5 1100 110 5 300 
UM21-(* 100,000 1000 a 1900 135 5 70 
UM30-r} Choke 1.5 H CO rnA) 0.7 H (2 rnA) 100 OCR 
UM2S- *) Choke 10 H (0 rnA) 8 H (0.5 rnA) 650 OCR 
UM90 Magnetic Shield Mu-metal slip-on can for UM-M series. 

20 dB shielding. 0.594"0 x 0.562" high. . Add eIther -F, or -M to Part No. to desIgnate constructIon. See Photos . 
Power levels shown are for 7.5% maximum distortion. 

VERI-MINIATURE - VM SERIES 
Frequency Response +2 dB 200 10 10,000 Hz -

Prl. 
Primary Secondary Unbal. Pri. Sec, Level 

Pari No. Impedance Impedance mADe DCR DCR mW 

VM1-n 50 600 5.5 7 90 15 
VM7- * SOO 3.4 3.5 50 0.5 15 
VM1S-(*1 500 CT 250 CT 7.5 50 25 15 
VM14-(* 600CT 600 CT 7.0 50 65 15 
VMS-n 1250 3.4 2.0 135 0.5 15 
VM9-* 1250 50 2.0 135 6.5 15 
VM10-r) 2500 2500 CT 1.5 225 215 3 
VM17- *} 10,000 CT 5000 CT 0 400 300 5 
VM12-C*) 20,000 1000 0.16 625 85 5 
VM13-(*) 20,000 1000 OT 0.16 625 85 5 
VM3-C? 25,000 600 0.15 720 45 5 
VMS-Co 50.000 600 0.1 830 55 5 
VM15- *) 50,00e CT 50.000 CT 0 2000 2600 5 
VM6-(*) 100,000 1200 CT 0.07 2000 150 5 
VM2-n 200,000 600 0.05 3000 110 2.5 
VM4· * 200,000 1200 0.035 3100 165 5 
YMl1-C*) Choke 20 H (0 mAl 12 H (0.5 mAl 1000 
YM90 Magnetic Shield Mu-metal slip-on can for VM-M series. 

20 dB shielding. 0.625" x 0.625" x 0.531" high . . I I IN INC ES. . Add eIther -FPB, or -M to Part No. to deSIgnate constructIon. See Photos. 
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5600 TRANSFORMERS 5600 

, 

: ~ MICROTRAN MINIATURIZED AUDIO 
~ company, Inc. TRANSFORMERS 

Special Order Only 
Designed for chassis 
mounting with solder 
terminals on top of 
transformer. Epoxy con
tour molding provides 
greatest resistance to 
extremes of ambient In 
smallest possible pack
age. 

To order add -CM to 
Part No., i.e. MM2-CM. 
MIL Designation: TF5S21ZZ 

HERMETIC 
Grey Enamel Finish. 
High Compression Glass 
Terminals. 

To order add -H to 
Part No., i.e. MM2-H. 
MIL Designation: 
TF4R21YY 

MOLDED 
Designed for plug-in 
printed circuit applica
tions. Cast Epoxy resin 
provides highest reSis
tance to extremes of 
ambient. 

To order add -M to 
Part No., i.e. MM2-M. 
MIL Designation: 
TF5S21ZZ 

, 
MM·CM 8M·CM 

,984 1.156 1.187~ Jfrl'
41ili 

~";~;:~:::\~ 
(2) .093 ~IA, (2),116 DIA 
HOLE~ HOLES H·OOMAX,.., 

,040 DIA. ,875 MAX. (TY~~) 656 1 ,041 DIA, ,719 I 
'.~+_.,. (TY~) h 

, ,562 . ,719 
.42 I MAX, ,234 MAX, 

.I- -L L ......1 

WI.O,50z, 

MM·H 

#
1'938--j~ 

, -.l 
. ,22 , -==:::r: 

1,44 MAX.] 

.-t+_~/,1",'1~"I : ,120 

(') ~~-.l 
7~~:yT 
~.843rJ 

CLEARANCE 
HOLE REQUIRED 

WI. 0,750z, 

MM·M 

,020DIA. 
PINS 

WI.O,50z, 

MM·FB 

[--,800--j 

rn~ 

Wl.l,250z, 

SM·H 

WI. 1 Oz. 

SM·M 

GJi 
,75 

.156 -.l 

~1.05--rJl 

~1.156 MAX. 

WI. 1.50z, 

8M·FB 

r-·938-1 
.- I 

OPEN FRAME (2).093~-1 
WITH CHANNEL HOLES 

JrJ---r -~ f ~~ 
To order add -FB 
to Part No., i.e, 
MMT3-FB. 4 inch #28 
color coded leads. 
MIL Designation: 
TF6S21ZZ 

.984, ,1,1561 
---\-t--;,=. ~-'1 I -.-l .:: .L I L.~ I 

---L--+-----'=' =-0--" ~ I~ ~ '2~~; cii 
1.187 ' ~ 1.41 -~ 

.116 

WI. 0.375 Oz. WI.O.750z, 

MICRO-MINIATURE 
MM AND MMT SERIES 
The low profile design of this series makes them ideal for use in plug-in printed 
circuit boards. 
Available in open frame, hermetic, and molded constructions, ail units are 
manufactured to MIL-T-27, 
These units can be used as input, interstage, output, isolation and other im
pedance matching requirements, 

Pri. Oper. Freq. 
Primary Secondary Unbal. Level Response 

Part No. Impedance Impedance mADe dBm ±2dB 

MM1· * 200/50 250,000/62,500 0 4 200-10,000 
MM3- * 10,000 200 3 20 150-10,000 
MM2· * 10,000 90,000 0 4 150-10,000 
MM4- * 30,000 50 1 20 150-10,000 
MM7- • 30,000 1200 0.5 20 200-10,000 
MM6- * 100,000 60 0.5 20 250-10,000 
MM5· *J Reactor 50 H @ 1 mA DC 4700 OCR 
MMT1·(*J 600 600 8 22 200-15,000 
MMT26-P 600 CT 600 CT 16 22 200-15,000 
MMT33- *J 600 CT 600/150 split 16 22 200-15,000 
MMT9-(*J 600 CT 1200 CT 16 22 200-15,000 
MMT32-(*J 600 CT 1200/300 split 16 22 200-15,000 

MMT12'r 2000 3.4 5 28 200-15,000 
MMT31- * 2000 CT 500 CT 10 28 200-15,000 
MMT19-(* 2500 2500 CT 2 23 200-15,000 
MMT13-(* 4000 CT 3.4 5 28 200-15,000 
MMT1'-(* 4000 CT 600 CT 5 28 200-15,000 
MMT21-(*) 4000 CT 600/150 split 5 28 200-15,000 
MMT25-(*) 7500 CT 600 CT 4 22 200-15,000 
MMT30·(*) 7500 CT 1200 CT 4 22 200-15,000 
MMT35-(*1 10,000 CT 150/37,5 split 2 20 200-15,000 
MMT17-(" 10,000 CT 200 CT 6 20 200-15,000 

MMT16-q 10,000 1500 CT 1 20 200-15,000 
MMT28- * 10,000 CT 1500 CT 2 20 200-15,000 
MMT29-(" 10,000 CT 10,000 CT 2 20 200-15,000 
MMT10·(") 25,000 600 1 20 200-15,000 
MMT27-(") 25,000 CT 600 CT 2 20 200-15,000 
MMT7-(*) 25,000 1200 CT 1 20 200-15,000 
MMT18-(*J 25,000 CT 1200 CT 2 20 200-15,000 
MMT5·(") 50,000 6 1 20 200-15,000 
MMT3-(*1 50,000 600 0.7 20 200-15,000 
MMT4-(" 50,000 CT 600 CT 1.4 20 200-15,000 
MMT8-(") 50,000 CT 1200 CT 1.4 20 200-15,000 

• Add either ·H, -M, -CM, or -FB to PIN to designate construction. See photos, 

SUB-MINIATURE 
SM AND SMT SERIES 
A variety of compact, low silhouette, constructions makes this series ideal for 
use in designs requiring max imum space utilization. 
Available in open frame, hermetic, and molded constructions, ail units are 
manufactured to MIL·T·27, 
These units can be used as input, interstage, output, isolation and other im
pedance matching requirements, 

Pri. Oper. Freq. 
Primary Secondary Unbal. Level Response 

Part No. Impedance Impedance mA DC dBm ±2dB 

MTI 200/50 250,000/62,500 0 6 80-10,000 
SM3- * 10,000 200 3 21 150-10,000 
SM2-(" , 10,000 90,000 0 8 100-10,000 
SM4·(* . 30,000 50 1 21 150-10,000 
SM6-(* , 100,000 60 0.5 21 150-10,000 
SM5-(*). Reactor 50 H @ 1 mA DC 3000 OCR 

SMT1-(*). 600 600 9 23 200-15,000 
SMT26-(") 600 CT 600 CT 18 23 200-15,000 
SMT9-(*) 600 CT 1200 CT 18 23 200-15,000 
SMT12-(*) 2000 3,4 5 30 200-15,000 
SMT19-(*) 2500 2500 CT 5 26 200-15,000 

SMT36·(") 2500 CT 2500/625 spl it 10 26 200-15,000 
SMT13·(") 4000 CT 3.4 5 30 200-15,000 
SMT17-(*) 10,000 CT 200 CT 6 20 200-15,000 
SMT16-(") 10,000 1500 CT 1 23 200-15,000 
SMT10-(") 25,000 600 2 20 200-15,000 

SMT7-(·) 25,000 1200 CT 1.5 20 200-15,000 
SMT18-(') 25,000 CT 1200 CT 3 20 200-15,000 
SMT5·(*1 50,000 6 1 20 300-15,000 
SMT3·(") 50,000 600 1 20 . 300-15,000 
SMT4·("1 50,000 CT 600 CT 2 20 200-15,000 
SMTB·(*) 50,000 CT 1200 CT 2 20 200-15,000 

~ 

* Add either -H, -M, -CM, or -FB to PIN to designate construction. See photo 
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5600 TRANSFORMERS 5600 

MINIATURIZED AUDIO ~MICROTRAN 
TRANSFORMERS ~ company, Inc. 

MOLDEDM-M 
To order add -M to Part 
No. For plug-in printed cir
cuit applications. Epoxy 
rasin provides resistance 
to extremes of ambient. 
WI. 1.75 oz. 

OPEN FRAME WITH 
CHANNEL M-FB 
To order add -FB to Part 
No. Leads 4" long. #28 
PVC WI. 1.13 oz. 

OPEN FRAME 
PRINTED CIRCUIT 
M-PC 
To order add -PC to Part 
No. Units with more than 
6 pins have 7 or 8 - .025 
x .015 pins on .150 centers. 
Wt. 1.2 oz. 

ALUMINUM CASED 
M-A 
To order add -A to Part 
No. Supplied with 2-56 
screws. WI. 1.25 oz. 

I ~~ ~ 1.281 

QI 
1.047 

.156 - I- I 
_1 

MIL Designation: TF5S21U 

l:(ll .75 ..:, , 

I. I V-
~ .~9 
:::;;. .219 

.-+-.--,~ 

~ I .437 
L. .-L 

~ .875 ~ 

MIL Designation: TF6S21ZZ 

MIL Designallon: TF6S21U 

MODIFIED CATALOG ITEMS AND 
CUSTOM DESIGNS AVAILABLE ON 
SPECIAL ORDER. CALL US WITH 
YOUR SPECIFICATIONS. 

MINIAtURE AUDIO M & MT SERIES 
This group of transformers is often referred to as "the designers' 
series." 
In this series, Microtran offers the widest spectrum of electrical and 
mechanical specifications. All units are manufactured in accordance 
with the requirements of MIL-T-27. All dimensions shown in inches. 
All items shown in charts below are available in any of the mechanical 
packages shown. Primary and secondary windings may be inter
changed to obtain required impedance matching. 

Primary Dperallng Fraqaency 
Primary Secondary Unbaianci Level RII~onse 

Part No.· Impedance ImpedanCi mADC dBm ± dB 

M3-(*'. 7.5/30 50.000 a 5 20-20,000 
M12-C*' 50/250 CT 50/250/600 CT a 8 20-20,000 
M1-C*'· 50/250/600 CT 50,000 0 5 20-20,000 
M1-S Same as Ml above - with dual nickei alloy shield 

20-20,000 M2-C~. 50/250/600 CT 50,000 CT a 5 

~j1 
200 !f2 Megohm 0 9 80-3,000 
10,000 1 Megohm 0 11 100-2,500 

1 
15,000 50/250/600 CT 0 8 20-20,000 

M9- * 15,000 50/250/600 CT 4 21 150-20,000 
M4- * 15,000 60,000 0 B 20-15,000 
M * 15,000 60,000 4 14 200-20,000 
M6- * 15,000 95,000 CT 0 5 20-15,000 
M7- • 15,000 95,000 CT 4 11 200-20,000 

30,000 CT 5On50/600 CT 0 8 30-50,000 
50,000 50/250/600 CT 0 5 20-20,000 =~~:c:l: 

M13-C* Aeactor 300 hy. 0 DC 50 hy. @ 3 rnA 60000 D.C.A. 
M90 
M12-(*' 

Magnetic Shield Mu-Metal Slip on can for M-A Series 25 dB shielding 
100 10 CT/40 CT 100 27 200-20,000 

M130-~! 250 CT 500 10 30200-15,000 
M123- * 250 CT 1000 10 30 
MT14- * 400 10 50 25 
M116- * 500 CT 210 30 27 
M11-C*' 600 600 10 23 
M135~*1 f 600 600 CT & 600 CT 0 5 
M136 * 600CT 600 CT 0 15 
M126-C* 600CT 600CT 20 23 
M19-C*' 600 CT 1,200 CT 4 23 
M133- * 600/150 Splil 600/150 Split 20 23 
M122- 600/150 Split 1,200 CT 4 23 
M129- * 1600 CT . 450 15 30 
MT12- * 2,000 3.4 10 32 
M124-* 2,500 SOOCT 10 32 
M113- * 4,000 CT 3.4 3 32 
MT11- 4,000 CT 600 CT 3 32 
MT21- 4,000 CT 600/150 Split 3 32 
M125- * 7.500 CT 600CT 8 32 
M134- * 10,000/2500 Split 2000/500 Split 4 20 
M110- * • 25,000 600 3 22 
MT7-(~. 25,000 1,200 CT 3 22 
M118- *' • 25,000 CT 1,200 CT 6 22 
MT5~*r 50.000 8 3 20 
M13 * 50,000 600 3 20 
M16-C* • 50.000 CT 1,200 CT 3 20 
M120-Co, • 50,000 CT 1200/300 Split 3 20 
M16-C*'· 100,000 1,200 CT 1.4 17 

* Add -M. -PC, -A, or -FB to Part No. to deelgnate conetructlon. 
• These Items not 8vailabie in -PC construction. 

200-15,000 
200-20,000 
300-20,000 
200-15,000 
40-20,000 
50-15,000 

200-15,000 
200-15,000 
200-20,000 
200-15,000 
200-15,000 
200-15,000 
200-15,000 
200-15,000 
200-15,000 
200-15,000 
200-15,000 
200-20,000 
200-15,000 
200-15,000 
200-15,000 
300-15,000 
300-15,000 
300-15,000 
300-15,000 
200-15,000 

* For telephone-line coupling or hybrid telephone line. 
t -Broadcast fidelity line matching transformer: Frequency response ±O.6 dB. 

To order add -H to Part No: 
Grey Enamel Finish. High 
Compression Glass Terminals. 
Wt.1.250z. MIL Designation: TF4S21VY 

IMMEDIATE DELIVERY 
OF CATALOG ITEMS 
AT FACTORY PRICES 
FROM AUTHORIZED 
DISTRIBUTORS. 

Send for 
Complete 
Catalog 
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A 
AID acrylonitrile butadiene-styrene 
AID analog to digital I 

ADC analog to digital converter 
ADP automatic data processing 
AFC audio frequency control 
AFf automatic filter test 
ALGOL algorithmic language 
AM a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information interchange 
ASIC application specific IC 
ATE automatic test equipment 
A TG automatic test generation 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-<:oded decimal 
BNC baby "N" connector 
BUS basic utility syste 

C 
CAD computer-aided design 
CAE computer-aided engineering 
CAM computer-aided manufacture ' 
CAMAC computer-automated 

measurement and control 
CAPP computer-aided process 

planning 
CAT computer-aided test 
CATV cable television or 

community antenna television 
CCC (leaded) ceramic' chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CIE computer-integrated engineering 
CIM computer-integrated 

manufacturing 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide 

semiconductor 
Comm_ communications 
CPS characters per second 
CPU central processing unit 

D 
D/ A digital to analog 
DAC digital to analog converter 
DBMS data base management 

system 
DC direct current 
DFf design for testability 
D1AC bidirectional trigger diode 
D1L dual in-line 
DIN Deutsche Industrie 

Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDA electronic design automation 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable 

PROM 

EIA Electronic Industries 
Association 

EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM erasable programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar,200' Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide FET 
CMIP commn management 

information protocol 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 
HIPOT test, measurement, and 

diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

lAB Internet Activities Board 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 
ISDN integrated services digital 

networlc 
ISO International Standards 

Organization 

J 
JEDEC Joint Electronic Device 

Engineering Council 
JFET junction FET 
JMOS junction MOS 

K 
kHz kilohertz (\ 0 3 hertz) 
KSR keyboard send /receive 

L 
LAN local area network 
LC (filters) inductance/capacitance 
LeC leaded chip carrier 
LCD liquid crystal display 
LED Iight-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
L VDT linear velocity displacement 

transfonmer 

M 
MASER microwave amplification 

by stimulated emission of 
radiation 

MA TV master antenna television 

j.l.F microfarad 
MHz megahertz 
MIC microwave IC 
MIPS million instructions per 

second 
MIB microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide 

semiconductor FET 
MOSIGT metal oxide 

semiconductor insulated-gate 
transistor 

MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation 

module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
OSI open systems interconnection 

P 
PAL programmable array logic 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
PCS plastic clad silica 
pF picofarad 
PG A pin grid array 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-<:apacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 

SBS silicon bilateral switch 
SCR silicon-<:ontrolled rectifier 
SCS silicon-<:ontrolled switch 
SDA source & detector assemblies 
SGMP simple gateway monitoring 

protocol 
SIDAC bidirectional voltage

triggered switch 
SIMM single in-line memory 

module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SNMP simpole network 

management protOCol 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid-state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of 

expansion 
TXCO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250' Teflon 
TRIAC bidirectional Ac switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
VAC volts (of) alternating current 
VAN value-added network 
VAR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz 

to 300 MHz) 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 

kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 



5600 TRANSFORMERS 5600 

Midcom Is Customer Driven. 

#1 In Telecommunications 
Quality And Service. 

When it comes to production of 
telecommunications transformers, 
Midcom is #1 in the world with a 
consumer base reaching virtually every 
corner of the globe. Midcom products 
are shipped throughout the United 
States and Canada, to Europe, Japan, 
the Middle East, Australia and South 
America. 

Midcom customers are our top 
priority and our best sales people. Our 
mission has always been to thoroughly 
satisfy our customer's needs with the 
highest quality design, production and 
service. The Midcom name stands 
above all others in our industry. And our 
dominant ethical standards and fairness 
are an integral part of our total team 
effort. 

Midcom Products Are 
Custom Made. 

Our highly skilled design and 
process engineers are totally committed 
to the individual needs of our customers. 
Because of this unmatched skill, 
dedication and close customer coopera
tion, our products are tailored exactly to 
our customer's wishes. 

Midcom custom-made transformers 
are used around the world in analog 
digital telephone systems, modems, 
circuit management, networking, 
multiplexing, 04 channel banks, 
signaling, automatic call distribution, 
public data transmission (TV, FAX, 
MUX), electronic mail, bulletin board 
services, mobile communications, 
security systems and a wide variety of 
amplifiers and recorders for the sound 

system market. Midcom specializes in 
voice frequency, high speed data for 
modems (CCITT), T1, ISDN, CEPT, 
BABT, LAN and other similar areas. 

High Tech Interfaces 
High Touch. 

Midcom's extensive investment in 
automation is the backbone of our 
operation. A large, impressive array of 
thoroughly automated winding machines 
insures consistent electrical characteris
tics throughout. This automation 
capability, along with a sizeable base of 
semi-automatic winders, is supported by 
the industry's finest technicians. 

The people at Midcom are expertly 
trained in assembling, finishing and 
testing. When a Midcom customer asks 
for problem solving, customer tOOling 
needs, or creation and deSign, he knows 
he can count on our engineering staff to 
meet his needs. 

Quality Is Midcom. 
Midcom is the world's only supplier 

of welded telecommunications trans
formers and the industry's most 
prominent manufacturer of modem 
transformers. 

Since 1973, Midcom's growth has 
been truly phenomenal. We have 
remained at the forefront of a market 
which has moved from analog to digital. 
Midcom maintains this position by 
providing the finest quality, most reliable 
and lowest priced transformers avail
able. . 

Quality Delivered On Time. 
Midcom possesses a virtually 

flawless record for product quality as 
well as on-time delivery. Our shipping 
department is an integral part of Midcom 
customer service with a 99%+ success 
rate in s~tisfying our customer's delivery 
dates. 

Midcom Is More Than A 
Supplier. Much More. 

At Midcom, we assume the role of 
partner in our customers' businesses. 
By offering a full range of deSign 
engineering services, we are able to 
manufacture, test and supply samples 
and prototypes accorping to your 
specifications. Only when the trans
former meets or exceeds your specifica
tions have we satisfied your individual 
needs. 

1-800-MIDCOM-1 
. Our toll free hotline ensures continu

ous service. Use it to tell us your 
requirements and deadlines. If the 
product is not an in-house, in-stock 
deSign, our design, production and cost 
analysts will formulate a quotation sure 
to please you. 

To discuss your specific needs with a 
Midcom design engineer, call us toll free 
(U.S. and Canada) at 800-643-2661, or 
605-886-4385. Or FAX us your 
requirements at 605-886-4486. 

~idl:DI'TI PO Box 1330' 121 Airport Drive ··Watertown, SD 57201' Phone 800-643-2661' Fax 605-886-4486 

A·2300 . For manufacturers' sales offices, see yellow pages EEM 1991 
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~idI:D." 
Voiceband Coupler: 671-8234 

Features 

. Surface mount 

. Low profile 

Specifications 
Designed to reflect 600 ohms on PRI with 487 ohms on SEC 
Longitudinal Balance: 60 dB minimum, 200Hz to 4kHz 
D.C. Resistance: PRI 67.1 ohms ± 6 percent 

SEC 85.4 ohms ± 6 percent 
Frequency Response: ± 0.5 dB, 300Hz to 4kHz 
Dielectric Test: 1500 V AC between PRI and SEC 
D.C. in PRI: None 
Turns Ratio (PRI:SEC): 1:1 ± 1.0 percent 
Insertion Loss: 1.50 dB maximum at 1 kHz 
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Typical Frequency and Phase Response 
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Telecom Transformers 

Pulse Transformer: 671-5792 
Features 

· T1/ CEPT PCM-30 interface 
· Dual center taps for DC feed 
· Small size 

Specifications 
Designed to reflect 100 ohms on PRJ with 100 ohms on SEC 
Longitudinal Balance: 35 dB minimum to 1.544 MHz 
D.C. Resistance: PRI 1.0 ohms maximum (total) 

SEC 1.0 ohms maximum (total) 
Frequency Response: ± 0.1 dB, 100 kHz to 1.544 MHz 
Dielectric Test: 1200 VAC between PRJ and SEC 
Return Loss: 25 dB or greater (typical), 100kHz-

1.544MHz versus 100 ohms 
Turns Ratio (PRJ:SEC): 1:1 ± 1 percent 
Insertion Loss: 0.2 dB maximum at 772 kHz 
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5600 TRANSFORMERS 5600 

~idI:D'" 
Pulse Transformer: 671-5832 

Features 

· Designed for cost-effective use in Tl 
and CEPT PCM-30 applications 

· Small size 
· Low profile 

Specifications 
Designed to reflect 100 ohms on PRI with 400 ohms on SEC 
Longitudinal Balance: 35 dB minimum at 1.544 MHz 
D.C. Resistance: 0.6 ohms maximum (any winding) 
Frequency Response:' ± 0.25 dB, 100 kHz to 4 MHz 
Dielectric Test: 1500 VDC between any two windings 
D.C. in PRI: None 
Return Loss: 15 dB minimum, 100 kHz to 4.0 MHz vs. 

100 ohms 
Turns Ratio (PRI:SEC:SEC): 1:1:1 ± 1 percent 
Insertion Loss: 0.075 dB ± 0.025 dB at 772 kHz 
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Telecom Transformers 

Pulse Transformer: 671-6390 
Features 

Designed for use in DDS applications 

Flat frequency response 

Low profile 

Specifications 
Designed to reflect 135 ohms on PRI with 100 ohms on SEC 
D.C. Resistance: PRI 16.0 to 19.5 ohms 

SEC 16.0 to 19.5 ohms 
Frequency Response: ±1.0 dB, 100 Hz to 112 kHz 
Dielectric Test: 1500 V AC between PRI and SEC 
PRI Inductance:' 200 mH minimum, 1 kHz, 1.0VAC, Ls 
D.C. in PRI: Balanced current only 
Return Loss: 15 dB typical, 100 Hz to 100 kHz (vs.1350hms) 
Turns Ratio (PRI:SEC): 1:1 ± 1% 
Insertion Loss: 1.25 ± 0.25 dB at 10 kHz 
Leakage Inductance: 22 to 43 uH, measured 4-6 with 1+3 tied 
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~idI:D'" 
Modem Coupler: 671-8001 

Features 

· Small size, low profile 
· Cost effective 
· UL file number E99406 
· CSA file number LR61218 

Specifications 
Designed to reflect 600 ohms on PRI with 470 ohms on SEC 
Longitudinal Balance: 

60 dB minimum, 60 Hz to 1 kHz 
40 dB minimum, 1 kHz to 4 kHz 

D.C. Resistance: 
PRI 108 ohms ± 10 percent 
SEC 120 ohms ± 10 percent 

Frequency Response: ± 1.0 dB, 600 to 3.5 kHz 
(ref. 1 kHz) ± 4.0 dB, 300 to 600 Hz 

Dielectric Test: 1250 V AC between PRI and SEC 
D.C. in PRI: 100 mADC maximum 
Turns Ratio (PRI:SEC): 1:1 ± 2 percent 
Insertion Loss: 2.5 dB maximum at 1 kHz, 30 mADC 

Typical Frequency and Phase Respon!o>e 
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Telecom Transformers 

Modem Coupler: 671-8005 
Features 
· High performance 
· Small size, low profile 
· UL file number E99406 
· CSA file number LR61218 
· Compatible with V.29 facsimile data 

SpeCifications 
. Designed to reflect 600 ohms on PRI with 470 ohms on SEC 
Longitudinal Balance: 

60 dB minimum, 60 to 1 kHz 
40 dB minimum, 1 kHz to 4 kHz 

D.C. Resistance: 
PRI 108 ohms ± 10 percent 
SEC 120 ohms ± 10 percent 

Frequency Response: ± 0.65 dB, 600 to 3.5 kHz 
(ref. 1 kHz) ± 2.5 dB, 300 to 600 Hz 

Dielectric Test: 1250 VAC between PRI and SEC 
D.C. in PRI: 100 mADC maximum 
Turns Ratio (PRI:SEC): 1:1 ± 2 percent 
Insertion Loss: 2.0 dB ± 0.5 dB at 1 kHz 
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~idI:D'" 
Modem Coupler: 671-1538 

Features 

· Low distortion, specifically for use 
in V.32 and V.32 bis applications 

· Low profile 
· Flat frequency response 

Specifications 

Designed to reflect 600 ohms on PRI with 530 ohms on SEC 
Longitudinal Balance: 

70 dB minimum, 200 Hz to 1 kHz 
60 dB minimum, 1 kHz to 4 kHz 

D.C. Resistance: PRI 43 ohms ± 10 percent 
SEC 43 ohms ± 10 percent 

Frequency Response: ±0.2 dB, 300 to 3 kHz 
Dielectric Test: 1500 V AC between PRI and SEC 
D.C. in PRI: None 
Return Loss: 25 dB minimum, 300 to 3 kHz 
Turns Ratio (PRI:SEC): 1:1 ± 1 percent 
Insertion Loss: 0.85 dB maximum at 1 kHz 
Harmonic Distortion: -71 dB maximum 

Typical Frequency and Phase Response 
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Telecom Transformers' 

International coupler: 671-8236 

Features 

. BABT C of R number: CR 00.75 
Reinforced insulation 
Low distortion 
High dielectric isolation 

Specifications 

Designed to reflect 600 ohms on PRI with 560 ohms on SEC 
Longitudinal Balance: 60 dB minimum, 200Hz to 1kHz 

40 dB minimum, 1 kHz to 4 kHz 
D.C. Resistance: PRI 70 ohms ± 10 percent 

SEC 70 ohms ± 10 percent 
Frequency Re.sponse: ± 1.0 dB 200 Hz to 4 kHz 
Dielectric Test: 3750 VAC between PRI and SEC 
D.C. in PRI: None 
Return Loss: 14 dB minimum, 200 Hz to 4 kHz 
Turns Ratio (PRI:SEC): 1:1 ± 1 percent 
Insertion Loss: 1.2 dB maximum at 1 kHz 
Total Harmonic Distortion: -72 dB typical, 200 Hz, 0 dBm 
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5600 TRANSFORMERS 5600 

WidI:OI.. Telecom Transformers 

International coupler: 671-8238 International coupler: 671-8240 
Features 

BABT C of R number: CR 0075 
Reinforced insulation 
High dielectric isolation 

Specifications 
Designed to reflect 600 ohms on PRI with 560 ohms on SEC 
Longitudinal Balance: 60 dB minimum, 200 Hz to 1 kHz 

40 dB minimum, 1kHz to 4kHz 
D.C. Resistance: PRI 70 ohms ± 10 percent 

SEC 70 ohms ± 10 percent 
Frequency Response: ± 1.0 dB, 200 Hz to 4 kHz 
Dielectric Test: 3750 VAC between PRI and SEC 
D.C. in PRI: None 
Return Loss: 14 dB minimum, 200 Hz to 4 kHz 
Turns Ratio (PRI:SEC): 1:1 ± 1.0 percent 
Insertion Loss: 1.2 dB maximum at 1 kHz 
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Features 

BABT C of R number: CR 0076 
Supplementary insulation 

. Small size, low profile 
.. High dielectric isolation 

SpeCifications 

Designed to reflect 600 ohms on PRI with 600 ohms on SEC 
Longitudinal Balance: 60 dB minimum, 200 Hz to 4 kHz 
D.C. Resistance: PRI 55 ohms ± 15 percent 

SEC 60 ohms ± 15 percent 
Frequency Response: ± 0.5 dB, 300 Hz to 4 kHz 
Dielectric Test: 3750 VAC between PRI and SEC 
D.C. in PRI: None 
Return Loss: 14 dB minimum, 200 Hz to 4 kHz 
Turns Ratio (PRI:SEC): 1:1 ± 1.0 percent 
Insertion Loss: 1.5 dB maximum at 1 kHz 
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5600 TRANSFORMERS 

LOOKING 
FOR 
. CUSTOM 
TRANSFORMERS? 

5600 

When you need prototype or production 
of any type transformer up to 1,500 VA 
you can always count on Mitchell 
Electronics Corporation for courteous 
speedy service, knowledgeable answers, 
guaranteed quality products, and some 
of the lowest prices in the country. .. 
WE PROMISE! 

"THE TRANSFORMER SOURCE" 
OVER 50 YEARS OF DESIGNING AND MANUFACTURING EXPERIENCE 

MITCHELL ELECTRONICS CORPORATION 

M~ . 914/699 3800 
- ™ 84 West Grand Street, Mount Vernon, NY 1 0552 

FAX 914-699-1022 / 

A·2306 . For manufacturers' sales offices, see yellow pages . EEM 1991 



5600 . TRANSFORMERS 

MultiComp, Inc. 
A Spectrum Electronics Corporation 

CUSTOM MAGNETICS 

Let Multicomp's 30 Years Of Custom 
Engineering Experience Help You 
With Your Application Needs 

SERVICES/CAPABILITIES 
• MULTICOMP FOCUSES ON PROVIDING CUSTOM DESIGNED 

COMPONENTS TO YOUR SPECIFICATIONS-FULLY TRAINED 
ENGINEERING STAFF TO WORK WITH YOU IN RESOLVING 
YOUR APPLICATION PROBLEMS 

• 100% QUALITY AND HIGH RELIABILITY-FULL AUDIT 
PROGRAM AND LONG-TERM SCREENING OF FAILURE 
MECHANISMS . 

• DELIVERED WHEN YOU THE CUSTOMER NEEDS IT 
"JUST-IN-TIME" DELIVERY AVAILABLE 

• DESIGNED TO MEET U.L.. CSA. VDE AND OTHER 
REGULATORY AGENCY REQUIREMENTS 

• QUICK TURN AROUND TIME ON PROTOTYPE QUANTITIES 
• CUSTOM OR STANDARD CORE CONFIGURATIONS-WE 

DESIGN TO YOUR NEEDS 
• AUTOMATED WINDING-INSURES CONSTANT QUALITY 
• CIRCUIT BOARD MOUNT AND/OR SELF LEADS-SIMPLIFY 

YOUR MOUNTING REQUIREMENTS 
• ENVIRONMENTALLY SEALED-PART IS FLOW SOLDERABLE 

AND WASHABLE 
• HIGHLY SOPHISTICATED AUTOMATED POTTING AND 

ENCAPSULATION PROCESS-GIVES YOU MORE ISOLATION 
PER CUBIC CENTIMETER AND HIGH RELIABILITY FOR 
HOSTILE ENVIRONMENTS 

PRODUCTS: 

HIGH VOLTAGE PRODUCTS 

• HIGH VOLTAGE INTEGRATED FLYBACK TRANFORMERS 
• COMBINATION HIGH/LOW VOLTAGE TRANSFORMERS 
• CUSTOM ASSEMBLY/MODULES 

ENCAPSULATED PRODUCTS 

• HIGH VOLTAGE POWER SUPPLIES 
• MULTIPLIERS 

MAGNETICS 

• SWITCHING MODE MAGNETICS 
POWER TRANSFORMERS 
PULSE TRANSFORMERS 
INDUCTORS 
BASE DRIVE 
CURRENT TRANSFORMERS 

• 60 Hz. MAGNETICS 
• CRT RELATED COILS 

5600 

AS PART OF A CONTINUING EFFORT TO PROVIDE HIGH QUALITY COMPONENTS. MULTICORP SEARCHES OUT AND DEVELOPS NEW TECHNOLO
GIES TO MEET THE GROWING NEEDS OF OUR CUSTOMERS. CALL TODAY FOR ASSISTANCE IN DETAILING YOUR REQUIREMENTS AND QUANTITIES 
FOR A QUOTE. 

3005 s. W. 154th TERRACE, BEAVERTON, OREGON 97006 • (503) 626-4200 • FAX (503) 643-4889 

EEM 1991 For manufacturers' sales offices. see yellow pages A·2307 



5600 TRANSFORMERS 5600 

WHY do 40, 000 Buyers and Electronic' Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program. 

ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

(213) 452·1229 
BUD 

RELAYS 
Aleph International 
Allied Controls 
American-Zettter 

CIRCUIT BREAKERS Aromat 
Airpa. 
Aromat 
Heinemann 
Potter & Brumfi .. ld 

CONNECTORS & 
SOCKETS 

AMP 
Amphenol 
Aromat 
Curtis 
Custom Connector 
Idee 
Lumberg 
Master Electronics 
Panduit 
Potter & Brumfield 
Souriau 
Vernitron-Beau 
WelconlWells 

COUNTERS 
Engler 
Hecon 
IVO 
Kessler-Ellis 
Master Electronics 
Omron 
Redington 
Red Lion 
SodecolMa.mar 
Stemco 
Veeder-Root 

DIODES 
Generallnstr. 

FANS 
Aromat 
U.S. Toyo 

FILTERS 
Curtis 

AT&T 
Bosch 
C.P. Clare 
Coto 
Crydom Controls 
EAC 
Elec-Trol 
Fujitsu 
Gordos 
Graytlill 
Guardian 
Hi-G 
Idec 
ITT 
Line Electric 
Magnecralt 
Master Electronics 
MEC 
Midte. 
Omron 
Potter & Brumfield 
RBM 
Schrack 
Siemens 
Sigma 
Stantel 
Struthers-Dunn 
Telemec:anique 
Theta-J 
Triridge 

FUSES 
Bussmann 
Litlelfuse 
Underwriters Safety 

KNOBS 
Cosmo/Kurz-Kasch 
Raytheon/Panel Products 

INDICATORS, 
LAMPS & LED 

101 
lEE 
JKL 
Leecraft 
Lume. 
Stanley 
Sylvania 

SWITCHES 
Acro 
Alco 
American Switch 
AMP 
Aromat 
Arrow Hart 
Carlingswitch 
Cherry Electric 
C&K 
EECO 
Electro,Mech 
Electronic Comp. Group 
Grayhill 
Landis & Gyr 
Linemasler 
Master Specialties 
McGill 
Microswitch 
Omron 
Oslo 
OTTO 
Saia 
Unima. 

INDUCTORS 
Jellers 

PHOTOELECTRIC 
Aromat 
Dolan-Jenner 
Omron 
Photoswitchl AB 
Skan-A-Matic 

PROXIMITY 
Agastat 
Electro 
Omron 

TIMERS 
ATC 
Agastat 
Amperite 
Ante. 
Crouzet 
Eagle Signal 
Guardian 
Industrial Timer 
Magnecralt 
Master Electronics 
Midte. 
National Controls 
Omron 
Potter & Brumfield 
SSAC 
Struthers-Dunn 
Syracuse Electronics 

TERMINAL BLOCKS 
Beau 
Buchanan 
Curtis 
Eleclrovert 
Kulka 
Magnum 
Marco 
RDI 
Underwriters Safety 
Vernitron-Beau 
Weidmuller 

TRANSFORMERS 
Dormeyer 
Microtran 
Sola 
Stancor 
Thordarson 
Triad 
U.T.C. 

WIRE, WIRING 
DEVICES & HWR. 

POTS & RESISTORS Alpha 
Clarostat Belden 
Ohmite Buchanan 

Electrovert 
Havey Hubbell 
Iboco 

SOLENOID H.H. Smith 
Dormeyer 
Guardian 
Line Electric 

Modor 
Panduit 
Pomona 

CIRCUIT 
BREAKERS 

FUSES & 
FUSEHOLDERS 

LAMPS & LE6s 

SWITCHES 

• RELAYS 

A·2308 For manufacturers' sales offices, see yellow pages EEM 1991 



5600 TRANSFORMERS 

AUDIOIMATCHING 
TRANSFORMERS 

MPl's miniature audio transformers are highly reliable and extraordinarily 
economical. All can be supplied vacuu m epoxy impregnated with either standard 
leads or plug-in printed circuit construction. There are several standard bobbins with 
various pin spacings permitting optimum use of voice-grade telephone lines for 
broadband data signals. 

Our newest line of extremely small telephone coupling transformers were designed to meet 
FCC Part 68 specifications for use with telephone equipment, modems and a variety of 
communications products. 

They feature a frequency response of 300-3500 Hz :t 0.5dB; wide dynamic signal level of -45dBm to 
+7dBm; low distortion (0.5% max.); impedance matching of :t 10% over entire range; return loss of 16 dB min. 

Depending on your requirements, any of several standard cores can be used in the construction of specific high 
quality designs. 

Custom designs for your special requirements necessitating other ratings and construction can be met by our 
MPI design engineers. 

Part Impedance DC Resist. Max. Insert. DC 
No. Prl Sec Prl Sec Power Loss Current FIG. Sch. 

* A 1 ON-HH-1 Al1 600 600 55 69 +7dBm 1.0dB 2mA 3 1A 
*A14N-HH-1A11 600 600 60 46 +6dBm 1.4dB OmA 3 1A 
A 16N-HH-1 A/1 600 600 52 48 +7dBm 1.2dB OmA 3 1A 

*A19S-HH-1A/1 600 600 35 25 +7dBm 1.1dB OmA 3 1A 
*A 19S-MH-1A/2 1500 600 78 67 +5dBm 1.2dB OmA 3 1A 
A19F-HH-1A11 600 600 45 45 +7dBm 1.0dB 2mA 4 1A 

A19H-CC-1A/1 150 150 25 35 +7dBm 1.0dB 2mA 1 1A 

A 19H-HC-1A/1 600 150 45 35 +7dBm 1.0dB 2mA 1 1A 

A19H-MH-1A/1 1500 600 78 67 OdBm 1.7dB OmA 1 1A 

A 19H-HK-1A/1 600 900 45 55 +7dBm 1.0dB 2ri1A 1 1A 

A 19H-HH-1 A/2 600 600 180 80 +1dBm 2.5dB 80mA 1 1A 

*A19H-HH-1A/1 600 600 69 95 OdBm 1.9dB 120mA 1 1A 

A 19H-HH-1C/1 600 600 25 40 +7dBm 1.OdB 2mA 1 1C 

* A 19H-HH-4C/1 600 600 65 86 +9dBm 2.4dB 100mA 1 4C 

A 19N-HH-1 A/1 600 600 65 85 +7dBm 2.5dB 100mA 3 1A 

'A 19N-HH-1A/6 600 600 35 45 +7dBm 2.0dB OmA 3 1A 

* A 19M-HH-1A/3 600 600 65 86 +9dBm 2.4dB 100mA 2 1A 
*A19N-HH-1A/2 600 600 180 75 +5dBm 3.5dB 80mA 3 1A Prj Sec 

5600 

* A 19N-HH-5C/1 600 600 19 26 +6dBm 1.0dB 10mA 

A28H-HH-1A/1 600 600 36 28 ft27dBm 1.0dB 120mA 

'Indicates stocked items (others available as special order) 

DIMENSIONS (in millimeters) 

3 5C 

1 1A J':i [sec 4 :J. E: 
2 3 3 • 4 

• • CASE A B C E F H 1A 1C 
10N 10.5 4.0 8.4 4.2 11.0 8.5 
14N 14.5 5.8 12.0 5.5 13.4 11.0 
16N 17.0 6.0 13.0 5.5 17.0 14.7 
19S 19.5 7.4 15.0 5.4 14.5 11.5 
19F 20.0 15.2 13.0 6.5 16.5 17.5 
19N 19.5 9.5 10.7 6.5 17.5 17.5 
19M 19.5 9.5 16.3 6.5 17.p 17.5 
19H 20.3 8.0 14.5 6.8 15.8 16.0 
28N 29.5 12.0 23.5 12.5 . 28.0 26.5 

Pri Sec Pri Sec 

~j E" : ::l! E: 4:3 ,5 ~ . 
4C • 5C 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2309 



5600 TRANSFORMERS 5600 

N~North Hills 
A Porta Systems Company 

DC Isolated Signal Transformers • Baluns • Data Bus Couplers 
RF POwer Dividers • Sum & Difference Hybrids • LAN Coupling Baluns 

RF Signal Combiners • Impedance Matching Adapfers • Wideband Transformers 

WIDEBAND TRANSFORMERS 
UNBALANCED TO BALANCED 
TRANSFORMERS 
Balanced secondaries center-tapped and dc-isolated from 
primaries. Mid-band insertion loss approx. 0.5 dB. 

LOW POWER SERIES (1W) 

100 
110 1307 
124 1309 
135 1312 20 

75 150 1408 6 1404 16 
1516 15 

1520 4 1502 15 
1602 12 
1704 10 
1802 10 

1200 1902 9 
1875 1903 6 

WIDEBAND POWER 
DIVIDERS/COMBINERS 

1514 
1601 
1707 

1801 
1905 
1901 

Series 01 and 10 Power Dividers are designed for applications 
in the 0.2 to 110 and 3.0 to 225 MHz frequency ranges.Hybrid 
Junction Techniques are employed to assure superior isola
tion and minimal insertion loss. VSWR is optimized at all ports. 
50 and 75 ohm impedances are standard. Other impedances 
availabl.e on special order. Connectors are BNC. 

2-WAY 

Model 
50- I 75-

201RA 201RA 
50- I 75-

210RA 210RA 
Impedance ( n ) 50 I 75 50 I 75 
Frequency Range (MHz) 0.2-110 3.0-225 
Insertion losS (dB) 0.5 1.0 
Isolation (dB min) 30 25 
Amplitude Balance (:I: dB) 0.5 1.0 
Phase Blllance (:I: 0) 1.0 2.0 
VSWR 1.2 1.25 
Input POwer (watts) 5 3 
Case Style RA RA 
Weight (gm) 50 50 

HIGH POWER SERIES 
Power Level lOW 25W l00W lkW 

cases HB BA,BB BA,BB KA 
MHz Range .1-30 .1-30 .5-30 2-32 

Unb/BaI Type No. Type No. Type No. Type No. 

50:50 0008 0011 0012 0013 
50:75 0108 0109 0105 0107 
50:100 0309 0308 0304 0314 

50:150 0406 0402 0404 0407 
50:200 0519 0512 0516 0515 
50:300 0514 0518 0506 0513 

50:450 0604 0605 0606 0601 
50:600 0705 0701 0704 0702 
75:75 1105 1110 1118 1108 

75:100 1306 1304 1305 1316 
75:150 1406 1401 1403 1407. 
75:200 1517 1519 1512 1518 

75:300 1515 1510 1505 1511 
75:450 1603 1604 1605 1606 
75:600 1709 1703 1708 1705 

ISOLATION TRANFORMERS 
UNBALANCED TO UNBALANCED 
Ground Isolation in 50 and 75 Ohm Coaxial Systems 
• Flat frequency, linear phase response 
• Insulated BNC Connectors 
• 120 dB isolation at power frequencies 

50:50 
1103 75:75 1kHz - 25MHz CC,MA 
0112 50:75 1kHz - 25M Hz CC,MA 
0017 50:50 10Hz - 5MHz CC,MA 
1117 75:75 10Hz- 5MHz CC,MA,UA 
0016 50:50 20Hz - 20MHz PA 
1116 75:75 20Hz - 20MHz PA,UA 
1121 75:75 3.5Hz - 8MHz TC 
0018 50:50 20kHz - 300MHz VA 
1122 75:75 20kHz - 300M Hz VA 
1204 75:93 15Hz - 4MHz PA 
0115 50:75 15Hz-5MHz 

10KV ISOLATION FOR PUBLIC UTILITY 
DATA TRANSMISSION 
1 kHz to 6 MHz Bandwidths 

75 n coax to 75 n coax 
75 n coax to 124 n balanced line 

HUMBUCKING CHOKES 
75:75 Ohms, insulated BNC Connectors 

DC to 20 MHz 50dB min. 
DC to 25 MHz 40dB min. 

4-WAY B-WAY 

50- I 75-
401RB 401RB 

50- I 75-
41 ORB 410RB 

50- I 75-
801 SA B01SA 

50- I 75-
810SA Bl0SA 

50 I 75 50 I 75 50 I 75 50 I 75 

0.2 -110 3.0-225 . 0.2-110 3.0-225 
0.5 1.0 1.0 1.5 
25 25 25 20 
0.5 1.0 1.5 1.5 
1.0 2.0 1.0 3.0 
1.2 1.2 1.25 1.25 
5 3 5 3 

RB RB SA SA 
65 65 160 160 

N~ North Hills Glen Cove, NY 11542-.3796' (516) 671-5700' FAX (516)759-.3.327 

A·231 0 For manufacturers' sales offices, see yellow pages EEM 1991 



5600 TRANSFORMERS 5600 

N~North Hills 
A Porta Systems Company 

DC Isolated Signal Transformers • Baluns • Data Bus Couplers 
RF Power Dividers· Sum & Difference Hybrids· LAN Coupling.Baluns 

RF Signal Combiners • Impedance Matching Adapters • Wideband Transformers 

WIDEBAND COAXIAL 
IMPEDANCE ADAPTERS 
For interconnection of unbalanced cir
cuits of different characteristic impe
dances with low insertion loss. 

Line of standard models with combina
tions of type BNC male and female con
nectors match 50:75, 50:90, and 75:90 
ohm circuits. Adapters transfer power 
bidirectionally and are matched in both 
directions. 

Bandwidths shown correspond to low
end - 3 dB maximum cut-off fre
quency, and high end frequency at 
which VSWR does not exceed 1.25. 

MINIATURE WIDEBAND TRANSFORMERS: NA Series - .10 to 300 MHz 

Unbal. 10 Unbal. 
Phase Reversing 

Unbal. 10 Unbal. 
Phase Reversing 
DC isolaled 

Unbal. 10 Unbal. 
Non-inverting 

Unbal. 10 Bal. 

Bal. 10 Bal. 

CASE-STYLES 

0003 NA 
1106NA 
2200NA 

0007NA 
1107NA 
2201 NA 

0OO2NA 
050BNA 
1506NA 

0004NA 
0117NA 
0319NA 
040BNA 
0509NA 
1004 NA 
1101 NA 
1710NA 
1409 NA 

0510NA 
150B NA 

50:50 
75:75 
90:90 

50:50 
75:75 
90:90 

50:12.5 
50:200 
75:300 

50:50 
50:75 
50:100 
50:150 
50:200 
75:50 
75:75 
75:100 
75:150 

50:200 
75:300 

40] 
, 0 e"2 .. 
:li~: The Model 2202 NA Wideband 

Transformer shown with a coin to 
illustrate size. 

4,':J c: .. DIMENSIONS (in inches) 

~ 400 r 1,20 20f-

'3f' . . 
[J D-LLfJ .200 

4,5 . o 0 •• 400 (]I .. ~ .,.. 
-l40 r ~55~ 

SQ. 

:=E: Wt - 4 gms (.14 oz.) 

Temp. - 20°C to + BO°C 

APPROXIMATE DIMENSIONS 

BA 1.3 2.3 1.15 .Bl 1.37 4-40 x .37 .147 
BB 1.3 2.6 1.15 .Bl 1.37 4-40 x .37 .147 
HB .9 .9 .7 .052 
LA 1.7 2.B 1.25 1.00 1.50 6-32 x .37 .173 
LB 1.7 3.2 1.25 1.00 1.50 6-32 x .37 .173 
CC 1.7 3.5 1.55 1.00 1.50 6-32 x .37 .173 
PA 3.0 3.9 2.0 1.90 2.30 6-32 x .37 .173 
PB 3.0 3.6 2.0 1.90 2.30 6-32 x .37 .173 
TC 3.3 4.6 2.9 2.50 2.50 6-32 x .37 .173 
MA 2.1 2.1 1.2 0.50 1.65 
UA 3.5 5.0 2.7 2.50 4.00 6-32 x .37 .173 

Specifications Subject to Change Without Notice. 

N~ North Hills Glen Cove, NY 11542-3796· (516)671-5700· FAX (516)759-3327 
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5600 TRANSFORMERS 5600 

'N~North Hills 
A Porta Systems Company 

DC Isolated Signal Transformers· Baluns • Dataf3us Couplers 
RF Power Dividers • Sum & Difference Hybrids • LAN Coupling Baluns 

RF Signal Combiners • Impedance Matching Adapters • Wideband Transformers 

MIL-STD-1553 
Data Bus COuplers and Accessories 

FEATURES: 

COUPLER-QUAD STUB 

COUPLER-DUAL STUB 

BULKHEAD 
JACK 
571-10-0302 

SOLDER + WELL 

BULKHEAD JACK 
571-10-0305 

COUPLER-SINGLE STUB 

MATING CONNECTOR 
571-10-6302 

• 

MATING CONNECTOR 
571-10-6302 

HEAT SHRINKABLE 
MARKING SLEEVE 

599-07-2403 (J3) SHOWN 

MATING CONNECTOR 
571-10-6302 

TEE, TWIN AXIAL 

f·'~3 
.. ~ MATING CONNECTOR .I. 571-10-6302 

CABLE JACK INLINE 

DATA BUS CABLE 
MIL-C-17 
590M-17117&OOOO2 

• Complete assortment of Data Bus interconnect 
accessories and Data Bus Couplers (Box or In-Line) 

• Readily Available From Stock 
• Reduced Cost 

N~North Hills Glen Cove, NY 11542-3796' (516)671-5700' FAX (516)759-3327 

A·2312 For manufacturers' sales offices, see yellow pages EEM1991 



5~O~ ______________________________ ~T~RA~N~S~F~O~R~M~E~R~S ________________________________ 5~6~OO~ 

N~ North Hills 
A Porta Systems Company 

DC Isolated Signal Transformers· Baluns • Data Bus Couplers 
RF Power Dividers • Sum & Difference Hybrids • LAN Coupling Baluns 

RF Signal Combiners • Impedance Matching Adapters • Wideband Transformers 

North Hills Electronics manufactures a full line of 
MIL-STD-1553 data bus couplers suitable for severe airborne 
and ground-based applications, as well as test and 
development systems. They are available in both box and in
line configurations and with a wide variety of connectors. All 
North Hill Electronics' couplers are manufactured with our 
own transformers built to MIL-T-21038 and have been 
qualified on many military programs. Consult us for details 
and qualification test data. 

Couplers are available from stock in configurations 
ranging from 1 stub to 8 stubs and we would be pleased to 
provide you with devices to your own specific requirements. 
Consult us for details. 

The tabulation below describes our standard product 
line of couplers and accessories OB40005 4 STUB IN-LINE COUPLER 

SINGLE STUB ,",U'Ur-LI:II'l;:'; 

DB01M01E 1553B, FLANGED, 0-6211602 
DB02M01E 1553B, FLANGED, BJ71 (MINIATURE) 
DB03M01E 1553B, FLANGED, BJ371 (MINIATURI: THREADED) 
DB04M01E 1553B, FLANGED, BJ3150 (SUB·MINIATURE THREADED) 
DB05M01E 1553B, FLANGED, BJ150 (SUB·MINIATURE) 
DB06M01E 1553B, IN LINE 
DB07M01 E 1553B, WITH STUDS, BJn 
DB10005 1553B, MINIATURE IN·LlNE 
NH12824 1553A, FLANGED, USAF #7822056-001 
NH12825 1553A, FLANGED, USAF #7822056-002, WITH TERMINATION 
NH12826 1553B, FLANGED, USAF #7822056·003 
NH12827 1553B, FLANGED, USAF #7822056·004, WITH TERMINATION 
TWO STUB COUPLERS: 
DB20005 1553B, MINIATURE IN·LlNE 
DB20010 1553B, FLANGED, BJ71 (MINIATURE) 
DB20020 1553B, FLANGED, BJ371 (MINIATURI: THREADED) 
DB20030 1553B, FLANGED, BJ150 (SUB·MINIATURE) 
DB20040 1553B, FLANGED, BJ3150 (SUB·MINIATURE THREADED) 
THREE STUB COUPLERS: 
DB30005 1553B, MINIATURE IN·LlNE 
DB30010 1553B, FLANGED, BJ71 (MINIATURE) 
DB30020 1553B, FLANGED, BJ371 (MINIATURI: THREADED) 
DB30030 1553B, FLANGED, BJ150 (SUB·MINIATURE) 
0830040 1553B, FLANGED, BJ3150 (SUB·MINIATURE THREADED) 
FOUR STUB COUPLERS: 
DB40005 1553B, MINIATURE IN·LlNE 
DB40010 1553B, FLANGED, BJ71 (MINIATURE) , 
DB4OO20 1553B, FLANGED, BJ371 (MINIATURI: THREADED) 
DB40030 1553B, FLANGED, BJ150 (SUB·MINIATURE) 
DB4oo4O 1553B, FLANGED, BJ3150 (SUB·MINIATURE THREADED) 
FIVE STUB COUPLERS: 
DB50010 I 1553B, FLANGED, BJ71 (MINIATURE) 
DB5OO20 1553B, FLANGED, BJ371 (MINIATURE THREADED) 
D850030 1553B, FLANGED, BJ150 (SUB·MINIATURE) 
DB50040 1553B, FLANGED, BJ3150 (SUB·MINIATURE THREADED) 
EIGHT STUB COUPLERS: 
DB80031 I 1553B, FLANGED, BJ150 (SUB·MINIATURE) 
DB8oo90 1553B, FLANGED, BJn (MINIATURE) 
BUS SWITCHERS: 
DBR1000 I 1553B, ON·OFF BUS SWITCH, BJ71, DE9 MALE, 28V 
DBR1001 1553B, ON·OFF BUS SWITCH, BJ71, DE9 MALE, 5V 
DBR2000 1553B, DPDT BUS SWITCH, BJ71 , DE9, 28V 
DBR2001 1553B, DPDT BUS SWITCH, BJ71 , DE9, 5V 
MISCELLANEOUS HARDWARE AND ACCESSORIES: 
DB03005 75 OHM TERMINATOR, IN·LlNE 
RT500000 RFIIDUST CAP, PL75 TYPE 
RT50oo78 78 OHM TERMINATOR, PL75 TYPE 
RT600000 RFIIDUST CAP, PL375 TYPE 
RT600078 78 OHM TERMINATOR, PL375 TYPE 
RT700oo0 RFIIDUST CAP, Pl155 TYPE 
RT700078 78 OHM TERMINATOR, PL 155 TYPE 
RT800000 RFIIDUST CAP, PL3155 TYPE 
RT000078 78 OHM TERMINATOR, PL3155 TYPE 
571·1CJ..6302 CONNECTOR, MATING, PL75·47 TYPE 
571·1CJ..0574 BULKHEAD CABLE JACKS, BJ74·47 TYPE 
571·1CJ..8373 TEE, 2 FEMALE PORTS AND ONE MALE PORT 
571·1CJ..0302 SOLDER WELL BULKHEAD JACK, BJn TYPE 
571·10·7270 IN·LlNE CABLE JACK, CJ70-47 TYPE 
599·07·2403 HEAT SHRINKABLE MARKING SLEEVE 
590M-17117&OOOO2 MIL-STD CABLE 
CABLE ASSEMBLlES·CONSULT FACTORY 

1,5x 1.4x.9 
1.5x 1.4x.9 
1.5x 1.4 x .9 
1.5x 1.4x.9 
1.5x 1.4x.9 
1.6x .81 x .52 
2.5x 1.7x 1.2 
.88 x .39 x .58 
1.5x 1.15x 1.0 
1.5x 1.15x 1.0 
1.5x 1.15x 1.0 
1.5x 1.15 x 1.0 

2.17x .42 x .77 
3.125 x 1.5 x 1.0 
3.125 x 1.5x 1.0 
3.125 x 1.5x 1.0 
3.125x 1.5x 1.0 

4.0x 1.5x 1.0 
4.0x 1.5 x 1.0 
4.0x 1.5x 1.0 

2.31 x .95 x .84 
4.87 x 1.5x 1.0 
4.87xl.5xl.0 
4.87x 1.5x 1.0 
4.87x 1.5x 1.0 

5.75x 1.5x 1.0 
5.75x 1.5x 1.0 
5.75x 1.5x 1.0 
5.75x 1.5x 1.0 

8.25 x 2.0 x 1.0 
4.88x 1.5x 1.9 

1.5x 1.4x.9 
1.5x 1.4x.9 
3.125 x 1.5 x 1.0 
3.125 x 1.5 x 1.0 

1.35x .44D 

N~ North Hilts Glen Cove, NY 11542·3796· (516) 671·5700· FAX (516)759·3327 
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5600 TRANSFORMERS 

ftUl' ... the· Source lor Industrial 
a'nd Electronic Transformers from 
WAnS TO MEGAWAnS 

Since 1929, NWL has consistently been 
in the forefront of transformer design 
and manufacture. 

High voltage, high frequency and high 
current transformers are particular 
strengths at NWL - whether for proto
type, standard or special applicationl. 

Heating transformers for 
resistance and Induction furnaces 

There's another realon you lhould look 
to NWL for lolutions to JOur specific 
transformer problems. We've never 
hesitated to tackle the tough design 
problems head-on. In fact, NWL's 
technological superiority Is a recognized 
fact In the precipitator, furnace, 
desalting, nuclear, and other fields 
requiring high technology. 

Current limiting reactors 

Oil-filled, high voltage 
Transformer/Rectifier Sets 

High power and high current 
water cooled transformers 

15 KV Class, 3,000 KVA-equivalent 
multiple-tapped oil-filled transformer 

nUll ... 
the Source lor: 
TRANSFORMERS • Furnace • 
Filament • Heating • lighting 
• SCR Controls • Plate • High 
Frequency • Instrument • Phase 
Changing • Welding • High Voltage 
• Testing • High Reactance 
• Output • Constant Voltage 
PLUS • Saturable Core Reactors • 
Chokes • Packaged Controls • AC 
Reactors • Air Core Reactors 

MANUFACTURING RANGE 
Up to 300 KV 

1 mA to 50,000 AMP 
4 Hzto 50 kHz 

1 VA to 6,000 KVA 
Dry, Oil-Filled, Silicone Fluid-Filled, 

Water Cooled, and Epoxy Cast Units 
Available. 

1l1lliTRANSFORMERS 
312 Rising Sun Road • P.O. Box 358 

Bordentown, NJ 08505 
(609) 298-7300, FAX: (609) 298-1982 

Call Toll Free 1-800-448-1269 
NWL also designs and manufactures custom built 

ACIDC power supplles,laboratory and Industrial types. 
See our ad under DC POWER SUPPLIES 

For manufacturers' sales offices, see yellow pages EEM 1991 
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, Ie ... Total Transformer Capability 
from Prototype Development through 
Production lolume 
PTC Transformers since 1955, a quality 
source for a wide range of custom 
magnetics for Military, Industrial, and 
Commercial applications. 

As a division of NWL Transformers, PTC 
Transformers is located in the main corpo
rate facility, a modem 155,000 square foot 
plant in Bordentown, N.J. 

PTC has a 35 year tradition of quality and 
problem-solving. State-of-the-art engineer
ing capabilities are combined with modern 
design, test and production facilities. PTC 
also offers designs to the following stan
dards: MIL-T-27, MIL-I-45208, MIL-T-16315, 
MIL-T -21038, MIL-STD-2000 soldering, UL, 
VDE, CSA and IEC. 

PIC ... 
Products 
TRANSFORMERS • High Frequency 
• Audio • Filament • Toroidal • Constant 
Voltage (including Power Supplies) 
• Pulse • High Voltage (Dry, Epoxy, Oil 
Filled and Low Corona) • Flyback 
• Inverter • Plate • Surface Mount 
• Multi-Pulse 3 Phase 
OTHER MAGNETICS • Reactors 
• Chokes • Saturable Core Reactors 
• Magnetic Amplifiers 

MANUFACTURING RANGE 

Up to 35 KVA @ 60 Hz 
Up to 50 KV . 

From milliamps to over 1,000 amps 
From 10Hz to 500 KHz 

Dry, Oil-Filled, Silicone Fluid-Filled, RTV-Filled, 
Pitch-filled, NEMA Enclosures and Hermetically-Sealed 
Units, Epoxy Molded, Encapsulated and Potted Units 

PIC TRANSFORMERS 
312 Rising Sun Road· P.O. Box 397 

Bordentown, NJ 08505 
(609) 298-8200, FAX: (609) 298-8235 

Call Toll Free 1-800-448-1269 

Industrial • Military • Commercial 

High Speed Toroidal Winder 

3 Phase "mil-spec" Transformer 
supplied to the US Navy 

Power Transformer 50/60 Hz 1201 
240 V Input10 Isolated D.C. 
Output (capacitor Input Filters) 
Electrostatic Shield 6" 00, :w,."Ht. 

High Voltage Power Transformer 
2KVA, 19 KV Output Ozone 
Industry 

Hull Vacuum-pressure Chamber 
for sophisticated potting and oil-filling 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2315 
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INTERNATIONAL power components • see also Sec. 2100 (Connectors) • 4050 (Inl'l Power Source) • 4300 (Filses). 6000 (Cords) 

Isolation ~ep·Down Transformers (Low Leakage) 

82510010 100VA 

82510030 500VA 

82510040 1000VA 

82510050 2000VA 

Isolation Step-down Transformers for use at 48-66Hz. Designed to meet requirements UL, GSA, and VDE medical 
standards. Low-leakage: special safety deSign provides extra insulation between the primary and secondary windings. 

Input voltages: 100, 120, 200, 220, 240. 
Output voltages: 100,120,200,220,240 (±10%)-jumper selectable. 
Connections: Line connections are made via screw terminal blocks which are completely insulated and touch-proof 
for safety. Jumpering connections are m\ldewith aDs (no aDs are used on model 8251 0050; use 14AWG hookup wire); 
line connections made with screw clamps. Jumper wires (#8211 006D-16AWG, 1/4' aDs, 4-6') available separately. 

SPECIFICATIONS: 
Built to: UL506 (transformers), UL 544 (medical products) 

GSA 22.2, No. 66 (transformers), GSA C22.2, No. 125 (medical) 
VDE 551 in accordance with VDE 730 (lEG 601-medical) 

Approvals: UL (File #E132834, GSA (File #LR 86160-1), VDE pending (File #12344-3320-1 001/A 1 C) 

SCHEMATIC: 
Connection Information: 

::3 E" 11 

• 10 1 to 4, 2 to 5 ..... 1 - 2 ........... 100 .............. 7 - 8 ...... 7 to 10, 8 to 11 

::3 E: 
1 to 4, 3 to 5 ..... 1 - 3 ........... 120 .............. 7 - 9 ...... 7 to 10, 9 to 12 

2 to 4 .......... 1 - 5 ........... 200 ............. 7 -11 ............ 8 to 10 
2 to 4 .......... 1 - 6 ........... 220 ............. 7 -12 ............ 8 to 10 
3 to 4 ........... 1 - 6 ........... 240 ............. 7 -12 ............ 9 to 10 

Switching Power Supply ® @GtTUV 

'82310010: Switching power sup
ply; specifications at right. Wiring 
harnesses available separately; 
contact us for more information. 

Surface-mounted switching power supply. Miniature size (5.4" x 3.5"), low profile (1.1" high), high reliability (MTBF 
80,000 hours min.). Internally filtered to meet FCC (FCC Docket 20780, part 15, class B) and VDE regulations (VDE 
0871, level B) for conducted EM!. Short circuit protection for all outputs; overvoltage protection for ±5 output. 100% 
dynamic burn-in; 100% computer functional tested both before and after burn-in. 

SPECIFICATIONS 
Input Characteristics: 

Input voltage: 90-132VAC or 180-265VAC 
Input frequency range: 47-63Hz, single phase 
Voltage selection: jumper selectable 
Inrush current (cold start): 25A 5ms max. at nom. line input, full load & 25°C ambient 
Efficiency: 70% typical 
Holdup time: 1 cycle min. at nominal line: full load condition. 
Load transient response: 5% max. for 50% to 100% loap change 

Output Characteristics: 

40 +5 
+12 
-12 

0.5 
0.4 

0.04 

2.5 
2.0 
0.3 

Protection: Overvoltage protection: Standard on +5V output set at 5.25V ± 0.5V 
.Isolation: Input to output terminals: 1500VAC for 1 miQute 

Input to safety ground: 1500VAC for 1 minute 
Output to safety ground: 500 VAG for 1 minute 

Insulation Resistance: Output to safety ground: 50n min. at 500 VDC 

±3 
±5 
±10 

50 
120 
120 

Safety: Designed to meet UL 478, UL 1012, CSA 22.~ No. 154, VDE 804, VDE 806, lEG 380 and IEC 435 
Approvals: UL (File #E87379), CSA (File #LR57908X), TUV (File #R74029) 

Ik. (D ~ Call for complete catalog: U.S. Toll Free (800) 662-2290 • Canadian Toll Free (800) 346-4526 
. CORPaRATIDN P. O. Box 6626 • Santa Rosa, CA 95406 • Telephone (707) 523-0600 • FAX (707) 578-5478 

A·2316 For manufacturers' sales.offices, see yellow pages EEM 1991 



5600 TRANSFORMERS 5600 

PARA·LINE TRANSFORMER COMPANY, INC. 

Over 3600 VARIOUS TYPES OF TRANSFORMERS 

SSA 
SERIES 

sse 
SERIES 

esc 
SERIES 

DSF 
SERIES 

TTe 
SERIES 

MSH 
SERIES 

DLP 
SERIES 

MLP 
SERIES 

DHP 
SERIES 

AVAILABLE FROM STOCK 
Primary Voltages Available 115 & 230 VAC, 50/60 HZ. Single Center 
Tapped Secondaries. 
Lead Wires or Lugs-Secondary Voltages Ranging from 4 VCT to 230 VCT. 
Power Ranging from 2 VA to 50 VA. 

Printed Circuit Types with Single Primary. Available 115 or 230 VAC, 
50/60 HZ, with Single Center Tapped Secondaries. 
Secondary Voltages from 4 to 230 VAC. Power Available from 0.5 to 20 
VA. 

Printed Circuit Types with Single Primary. Available 115 or 230 VAC, 
50/60 HZ with Two Equal Secondaries. 
Secondary Voltages from 4 to 230 Total Series Volts. 
Power Available from 2 VA to 20 VA. 

Lead Wires or Lugs with Dual 115 or 230 VAC Primaries, 50/60 HZ. Two 
Separate and Equal Secondaries. Total Secondary Volts in Series from 
6.3 to 480 VAC. Power Available from 50 VA to 450 VA. 

Telephone Couplers, Hybrids, and Holding COil,s. Printed Circuit Types. 

Dual Primaries for 115/230 VAC, 50/60 HZ Operation. Voltages from 6.3 to 
480 VAC. Power from 50-450 VA. 
Multiple Secondary Types Including Designs for Microprocessor 
Supplies and Multiple-Tapped Control Types. 

Low Profile Printed Circuit Types Dual Primaries for 115/230 VAC, 50/60 
HZ Operation. Voltages from 6.3 to 230 VAC. Power from 5-50 VA. 

Low Profile Printed Circuit Types with Multiple Dual 115 VAC Primaries 
and Secondary Outputs for Logic and OP AMP Supplies. 

Printed Circuit Types-Compact Design. Single or Dual115 VAC Primaries 
50/60 HZ. Dual Identical Secondaries 5 to 230 VAC. Power from 5-80 VA. 

FOR A FULL LINE CATALOGUE PLEASE CALL OR WRITE: 

~~~~I II\I~ 
rnnn'-llv~ 
TRANSFORMER SPECIALISTS 

511 South Palm Avenue 
Alhambra, CA 91803 
818-281-0222, FAX: 818-281-5867 

EEM 1991 For manufacturers' sales offices. see yellow pages A· 7 
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Isolation Transformers for 
LAN-ETHERNET Applications 

Features 

• Designed for IEEE 802.3 (10 Base 2, 
10 Base 5) and ECMARequirements 

• Low profile for auto-insertion 
• Low leakage inductance (LE) and 

interwinding capacitance (CW) 
Turns ratio - 1:1 ± 5% 

• Available on 14 or 16 pin package . 
• HIPOT-2000Vrms. (to comply with 

LANS safety requirements) 
Also available on 500 Vrms, add "X" 
to the PCA PIN, ego EP9531-5X. 

ELECTRICAL SPECIFICATIONS AT 25 °C 

PCAPARTNO. OCl ET-CONSTANT 
. PKGA PKGB IlH±20% V-IlS MIN 

EP9547-1 EP9531-1 25 
EP9547-2 EP9531-2 30 
EP9547-3 EP9531-3 35 
EP9547-4 EP9531-4 50 
EP9547-5 EP9531-5 75 
EP9547~ EP9531~ 100 
EP9547-7 EP9531-7 125 
EP9547-8 EP9531-8 150 
EP9547-9 EP9531-9 175 
EP9547-10 EP9531-10 200 
EP9547-11 EP9531-11 250 
EP9547-12 EP9531-12 300 

r-=~~~~~"'"""'T Package 
PCA 

EP9547·XX 
DATE CODE 

.280 
MAX 

r-I...:.r-".,;,." ~...".........~~.....".....J-L 
WHITE DOT 
PIN" 

2.0 
2.0 
2.2 
2.2 
2.5 
2.5. 
3.0 
3.0 
3.5 
3.5 
4.0 
4.0 

TmmmJl eooMAX I ~ 
.188 .020 
MAX MIN 
.L.::~ -I-L 

.120 , .010±.002 
MIN . 

.020 ±.002 -, -

TYP -liv~1- 1--.365MAX-1 

Schematic 14 13 12 10 9 8 

UUU -- -- ---- -- --nnn 
7 

EP9547 & EP9531 10190 

I 

RISETIME CW lE OCR 
nSMAX pFMAX IlHMAX QMAX 

3.0 5 0.15 0.15 
3.0 5 0.15 0.15 
3.0 6 0.15 0.20 
3.0 7 0.20 0.20 
3.0 8 0.20 0.25 
3.0 9 0.25 0.30 
3.0 10 0.25 0.30 
3.0 11 0.25 0.40 
3.5 12 0.25 0.50 
3.5 13 0.30 0.50 
4.0 14 0.35 

I 
0.60 

4.0 15 0.35 0.60 

Package 

T 
E~~-XX 280 

OATECOOE MAX 

c=-~~~"~~~~~~-L 
WHITEOOT 
PINl1 TFmrmiI 

.880 MAX ·1 ~ 
.188 .020 
MAX MIN 

~.1~ : .010'.002 

MIN 

O2O~pOO2 -I;!.,~I- --,- I-365MAX -I 

Schematic 16 15 13 12 10 9 

UUU -- -- ---- -- --nnn 
2 4 5 7 8 

cJ· -[1=1 ELECTRONICS INC. 

16799 SCHOENBORN ST. 
SEPULVEDA, CA 91343 
TEL: (818) 892-0761 
FAX: (818) 894-5791 
TWX: (910)496-1525 

A·2318 For manufacturers' sales offices, see yellow pages EEM 1991 
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Token Ring Isolation Transformers 

Features ELECTRICAL SPECIFICATIONS @ 25°C 

• Available in single and dual low 
profile packages 

• Hipot - 500Vrms (to comply with 
LAN's International Safety 
Requirements) 

• Designed for IBM and 
TI token ring for 4 mHz 
and 16 mHz applications 
IEEE 802.5 compatible 

PCA PIN 
Package Style 
"A" Dimension 

Open Circuit 
Inductance @ 1 00 KHz 

Turns Ratio 

Capacitor Winding 

Leakage Inductance 

Primary DCR 

Secondary DCR 

4 mHz A~lcations 16 mHz A~ications 
EP9842-1 EP9842-2 EPA1550-3 EPA1550-4 

Single Dual Single Dual 
. 370 Max. . 385 Max . . 250 Max . .250 Max .. 

1.0 mH Ref. 250J.l.H Ref. 

1:1:2:2±5% 1:1 :2:2±5% 

15 pFMax. 15 pF Max. 

. 4J.l.H Max. .15J.l.H Max . 

0.55n Max. 0.55nMax. 

0.85nMax. 0.85nMax. 

RATING @ 25°C Single Package 

Parameters 

Insertion Loss 
@10mHz 

Common Mode 
Rejection Ratio 
@1.0mHz 

Return Loss 
@5mHz 

HIPOT between Pri and Sec 
and also from coil to coil 
in the Dual Package 

Schematics 

Single 

EEM 1991 

Specifications 

0.5dBmax 

-60 dB min 

20dBmin 

500Vrms 

Dual 

1J [16 
2 15 3J [14 
4 13 

[

12 

11 :J 
:J [: 

r-- .500 MAX---l 

1 8T PCA 
2 7 .500 EP9842·1 
3 :1 OateCode 
4 

"A" qT 
..L, U 
.~120±02.r U ~ ~ 1- 300 -/1 100., r-

1124TC 

Dual Package 

.11 J1. II 
f ru u u u u u u U .120'02 r--T 

. ." "He -I I-- .,,;;;-T I- .300 -1 

16799 SCHOENBORN ST. 
SEPULVEDA, CA 91343 
TEL: (818) 892-0761 
FAX: (818) 894-5791 
TWX: (910)496-1525 

For manufacturers' sales offices, see yellow pages A·2319 
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Stand 
Pulse 

- Off Type 
Transformer 

Tum. Primary Primary RI.e 
R.tlo SlneWave ET Time 

OCL Con.tant 
(±5%) (I1H Min) (v-J18 Min) (nSMax) 

1:1:1 5000 25.0 lO.5 
2000 16.0 8.2 
500 8.5 5.3 
200 5.0 4.2 

SO 5.2 5.6 
20 3.2 4.1 
10 3.7 5.1 

2:1:1 5000 25.0 16.0 
2000 16.0 11.0 
500 8.5 5.6 
200 5.0 3.2 

20 5.8 7.5 . 
3:1:1 200 5.0 3.6 

20 3.2 2.7 

4:2:1 2000 16.0 13.0 
500 8.5 4.7 
200 5.0 3.7 

lctl ct 2000 16.0 8.2 
500 8.5 5.3 
200 5.0 4.2 

SO 5.2 5.6 
20 3.2 4.1 
10 3.7 5.1 

2ctlct 2000 16.0 11.0 
500 _8.5 5.6 
200 5.0 3.2 

SO 5.2 5.2 
20 5.B 7.5 
10 3.7 4.5 

Package Dimensions 

5. e---"'f 

PrlSec 
Cw/w 

(pF Max) 

60 
37 
32 
18 
18 
21 
22 

33 
19 
11 
8 
12 

7 
6 

20 
13 
8 

37 
32 
18 
18 
21 
22 

19 
12 
8 

12 
12 
9 

PCA I ALL WHITE M4.AKING 

3. EPXXXXX 4 .350 MAX. 

1. D.C. 2~ 

r·5OOMAX
., 

----.-f 

~-
.500 MIN. 

~ 124 T.C. 

l:::J. {OJ 

Prl Sec Primary Secondary Tertiary PeA 
Leakage OCR OCR OCR Part 

Inductance No. 
(JlH Max) (0 Max) (0 Max) (0 Max). 

1.3 3.9 3.9 3.9 EP15760 
0.8 2.5 2.5 2.5 EP15761 
0.4 1.3 1.3 1.3 EP15762 
0.3 0.9 0.9 0.9 EP15763 
0.5 1.3 1.3 1.3 EP15764 
0.4 0.9 0.9 0.9 EP15765 
0.5 0.9 0.9 0.9 EP15766 

3.6 3.9 2.0 2.0 EP15767 
1.8 2.5 1.4 1.4 EP15768 
1.1 1.3 '0.7 0.7 EP15769 
0.8 0.9 0.5 0.5 EP15770 
1.5 1.3 0.8 O.B EP15772 

1.1 0.9 0.4 0.4 EP15777 
1.3 0.9 0.4 0.4 EP15779 

2.5 2.5 1.4 O.B EP15782 
0.9 1.4 0.8 0.5 EP15783 
0.8 0.9 0.5 0.4 EP15784 

0.8 2.5 2.5 EP18270 
0.4 1.3 1.3 EP18271 
0.3 0.9 0.9 EP18272 
0.5 1.3 1.3 EP18273 
0.4 0.9 0.9 EP18274 
0.5 0.9 0.9 EP18275 

1.8 2.5 1.4 EP18276 
1.2 1.4 0.8 EP18277 
0.8 0.9 0.5 • EP18278 
1.3 1.3 0.7 EP18279 
1.5 1.3 0.8 EP18280 
1.5 0.9 0.5 EP18281. 

Method of Testing 
For primary inductance (OCl): HP4275A. 100KHz. O.lVrms 

Multi- Freq lCR Meter 
For leakage inductance and interwinding capacitance: 

Tektronix Type 130 lC Meter 
Hipot: SOO Vdc IR: 10 K Meg Q Min @ 500 Vdc 

Schematic 

~ ~ 

3E N3 N3 

~ 
N2 

~ ~ 
N1 N1 

3 Winding 2 Winding 

cJ· -[Jl ELECTRONICS INC. 

N1 N3 

2 Winding with CT 

16799 SCHOENBORN ST 
SEPULVEDA, CA ,91343 
TEL: (818) 892-0761 
FAX: (818) 894-5791 
TWX: (910) 496-1525 

A·2320 . For manufacturers' sales offices. see yellow pages EEM 1991 
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Toroidal Power Inductors 

Features 

• 2:1 Inductance swing from 0 ADC to 
max rated DC current 

• 40° C max temperature rise 

• Available with orw~hout case 

INDUCTANCE TEST LEVEL 
PART RATEDAOC AOC @15.75KHz 

NUMBER IlH MIN AMPS VRMS 

EP9585-1 17 17 1.1 
EP9585-2 32 16 2.2 
EP9585-3 60 16 3.9 
EP9585-4 14 10 0.6 
EP9585-5 23 11 1.1 
EP9585-6 43 10 1.7 
EP9585-7 78 10 3.2 
EP9585-8 144 10 5.7 
EP9585-9 32 6.5 0.85 
EP9585-1 0 52 7 1.5 
EP9585-11 98 6 2.4 
EP9585-12 175 6 4.6 
EP9585-13 335 6 8.5 

ADC",Rated DC Current 

Dimensions 

PKG A B C 0 E 

1 1.20 1.20 .45 .800 .60 
2 1.45 1.45 .70 .900 .80 
3 1.60 1.75 .70 .900 .80 
4 2.00 2.00 .90 1.200 .95 
5 2.30 2.30 1.00 1.500 1.20 

EP85867188 

INDUCTANCE ET ET LEAD 
@OAOC OCR 20KHz 40KHz DIA 
IlH MIN OHMS MAX VilS V-IJ.S INCH±.OO5 PACKAGE 

40 
74 
125 
27 
46 
90 
165 
275 
64 
97 
185 
330 
600 

F 

.400 

.600 

.600 

.70 

.900 

.0065 190 130 

.0092 290 200 

.012 390 270 

.009 135 95 

.012 170 120 

.018 280 195 

.025 430 300 

.032 570 400 

.025 200 140 

.032 230 160 

.048 400 280 

.068 620 425 

.095 840 580 

Package 

.081 

.081 

.081 

.057 

.057 

.057 

.057 

.057 

.04 

.04 

.04 

.04 

.04 

3 
4 
5 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 

lie: 
NO .UERNAl 0 3 
CONNECTION 

cJ· -[Il ELECTRONICS INC. 

16799 SCHOENBORN ST. 
SEPULVEDA, CA 91343 
TEL: (818)892-0761 
FAX: (818) 894-5791 
TWX: (910)496-1525 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2321 



5600 TRANSFORMERS 5600 

4 Line Common Mode Filter 

PCAP/NEPA120 & EPA120G 

Impedance Lower Limit 

500 
450 .......... 

__ --425 --421 

---326 ------- ~ -. m 400 
p 350 
e 300 

328 

d 250 

a 200 

n 150 

C 
100 

50 
e 0 

30 50 70 100 

Frequency MHz 

• Impedance limits per chart measured using 
HP4193A Vector Impedance Meter 

Schematic 
~ 1 8 

• Max Current 1 A DCIWinding 
• Temperature rise 450 C Max at 250 C ambient 
• Package transfer-molded epoxy suitable for 

auto-insertion 
• Part is symmetrical: May be inserted either way 
·300 Vac Hipot 

DIP Package 

T 
. PCA .280 EPAl20 MAX Date Code 

-.L 1---

WHITE DOT 
PIN#l 

~.420MAX-I 

~~ .~ .165 TYP 
~ _,--.1... 
.020 .150 MIN! 

/9-,,, 
TYP 

TYP ~r- -r I- .365---1 MAX 

EPA120 & EPA120G Rev. A 4/91 

2 ~ 7 

3 ~ 6 

4 ~ 5 

SMD Package 

.--..n --.n .fl.fl T 
I ( PCA 

.400 EPAl20G .280 
MAX MAX 
I t. Dale Code ..L 

..L.:u u u u 

1-.420 MAX-j 

Ts~.Ol 
MAX~ TYP 
--L:: i 

D m m D~f 
Suggooted Soldo, Pod Layout .410 

m I !!lm~ 
-l.10+- -11-.03 

-.11 IL --r 
.02-1~ ~.1+ .05 ~ I- .300--1 

cJ· -. [Jl ELECTRONICS INC. 

16799 SCHOENBORN ST. 
SEPULVEDA, CA 91343 
TEL: (818) 892-0761 
FAX: (818) 894-5791 
TWX: (910) 496-1525 

A·2322 For manufacturers' sales offices, see yellow pages EEM 1991 



A 
AID acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AFC audio frequency control 
AFf automatic filter test 
ALGOL algorithmic language 
AM a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information interchange 
ASIC application specific IC 
ATE automatic test equipment 
A TG automatic test generation 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-roded decimal 
BNC baby "N" connector 
BUS basic utility syste 

C 
CAD computer-aided design 
CAE computer-aided engineering 
CAM computer-aided manufacture 
CAMAC computer-automated 

measurement and control 
CAPP computer-aided process 

planning 
CAT computer-aided test 
CATV cable television or 

community antenna television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CIE computer-integrated engineering 
CIM computer-integrated 

manufacturing 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide 

semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DBMS data base management 

system 
DC direct current 
DFf design for testability 
D1AC bidirectional trigger diode 
D1L dual in-line 
DIN Deutsche Industrie 

Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDA electronic design automation 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable 

PROM 

EIA Electronic Industries 
Association 

EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM erasable programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200' Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide PET 
CMIP corrunn management 

information protocol 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 
HIPOT test, measurement, and 

diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

lAB Internet Activities Board 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 
ISDN integrated services digital 

networlc 
ISO International Standards 

Organization 

J 
JEDEC Joint Electronic Device 

Engineering Council 
JFET junction PET 
JMOS junction MOS 

K 
kHz kilohertz (10 3 hertz) 
KSR keyboard send /receive 

L 
LAN local area network 
LC (filters) inductance/capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LlF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integraiion 
LVDT linear velocity displacement 

transformer 

M 
MASER microwave amplification 

by stimulated emission of 
radiation 

MA TV master antenna television 

I1F microfarad 
MHz megahertz 
MIC microwave IC 
MIPS million instructions per 

second 
Mm microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide 

semiconductor PET 
MOSIGT metal oxide 

semiconductor insulated-gate 
transistor 

MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation 

module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
OSI open systems interconnection 

P 
PAL programmable array logic 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
PCS plastic clad silica 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-i:apacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature dett:ctor 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW readfwrite 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 

SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon-controlled switch 
SDA source & detector assemblies 
SGMP simple gateway monitoring 

protocol 
SIDAC bidirectional voltage

triggered switch 
SIMM single in-line memory 

module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SNMP simpole network 

management protocol 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid-state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of 

expansion 
TXCO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250' Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

v 
V AC volts (of) alternating current 
V AN value-added network 
VAR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz 

to 300 MHz) 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 

kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 



5600 TRANSFORMERS 

OUR SPECIAL TV! '!~~f~~w!I!!~ ~~~ I ,51" ~1~1 'AX51 __ 
ONE WEEK DELIVERY 

FOR CUSTOM PROTOTYPES 

INTERNATIONAL SERIES LOW PROFILE DUAL BOBBIN 
PRINTED CIRCUIT POWER TRANSFORMERS 
• Designed to meet UL, 

VDE, IEC-65, CSA • 
• Dual bobbin construction with insulating 

shrouds-provides 4000V hipot and 
results in low interwinding capacitance, 
eliminating the need for electro-static 
shielding. 

Part No. 
Series 

VPC3-1 0 10 VCT@ 
VPC3-12 12.6VCT@ 
VPC3-16 16 VCT@ 
VPC3-2O 20 VCT@ 
VPC3-24 24 VCT@ 
VPC3-28 28 VCT@ 

O.25A 
0.2 A 
0.15A 
0.12A 
0.1 A 
O.09A 

VPC3-36 36 VCT @ 0.07A 

VPC4-10 10 VCT@ 0.5 A 
VPC4-12 12.6VCT@ 0.4 A 
VPC4-16 16 VCT@ 0.31A 
VPC4-20 20 VCT@ 0.25A 
VPC4-24 24 VCT@ 0.21A 
VPC4-28 28 VCT@ 0.18A 
VPC4·36 36 VCT@ 0.14A 

VPC5-1 0 10 VCT@ 1.0 A 
VPC5-12 12.6VCT@ 0.8 A 
VPC5-16 16 VCT@ 0.62A 
VPCS-20 20 VCT@ 0.5 A 
VPC5-24 24 VCT@ 0.42A 
VPC5-28 28 VCT@ O.36A 
VPC5-36 36 VCT@ 0.28A 

VPC6-1 0 10 VCT@ 2.0 A 
VPC6-12 12.6VCT@ 1.6 A 
VPC6-16 16 VCT@ I.25A 
VPC6-2O 20 VCT@ 1.0 A. 
VPC6-24 24 VCT@ .83A 
VPC6-28 28 VCT@ .72A 
VPC6-36 36 VCT@ .56A 

VPC7-10 10 VCT@ 3.0 A 
VPC7-12 12.6VCT @ 2.4 A 
VPC7-16 16 VCT@ 1.9 A 
VPC7-20 20 VCT@ 1.5 A 
VPC7-24 24 VCT@ 1.25A 
VPC7-28 28 VCT@ 1.06A 
VPC7-38 36 VCT@ .82A 

VPC8-1 0 10 VCT@ 5.6 A 
VPC8-12 12.6VCT@ 4.4 A 
VPC8-16 16 VCT@ 3.5 A 
VPC8-20 20 VCT@ 2.8 A 
VPC8-24 24 VCT@ 2.33A 
VPC8-28 28 VCT@ 2.0 A 
VPC8-38 36 VCT@ 1.56A 

Un nAif 
I 1 
"LJ 

• 130°C insulating system-materials 
meet UL flammability requirements. 

• Dual 115V/230V SO/50 HZ primaries. 

• Dual secondaries for variety of utilization. 

• Low cost. 

R.M.S. SECONDARY RATINGS 

saUAREPC 
TERMINALS 

~' 
~ ---- --
'" .... 

SIZE VA 

3 2.5 
4 5.0 
5 10.0 
6 20.0 
7 30.0 
8 56.0 

Parallel 

5 V@ 0.5 A 
6.3V@ 0.4 A 
8 V@ 0.3 A 

10 V@ 0.24A 
12 V@ 0.2 A 
14 V@ 0.18A 
18 V@ 0.14A 

5 V@ 1.0 A 
6.3V@ 0.8 A 
8 V@ 0.62A 

10 V@ 0.5 A 
12 V@ 0.42A 
14 V@ O.36A 
18 V@ 0.28A 

5 V@ 2.0 A 
6.3V@ 1.6 A 
8 V@ 1.25A 

10 V@ 1.0 A 
12 V@ 0.84A 
14 V@ 0.72A 
18 V@ 0.56A 

5 V@ 4.0 A 
6.3V@ 3.2 A 
8 V@ 2.5 A 

10 V@ 2.0 A 
12 V@ 1.66A 
14 V@ 1.44A 
18 V@ 1.12A 

5 V@ 6.0 A. 
6.3V@ 4.8 A 
8 V@ 3.8 A 

10 V@ 3.0 A 
12 V@ 2.5 A 
14 V@ 2.12A 
18 V@ 1.64A 

5 V@11.2A 
6.3V@ 8.8 A 
8 V@ 7.0 A 

10 V@ 5.6 A 
12 V@ 4.66A 
14 V@ 4.0 A 
18 V@ 3.12A 

L W H 

l'i'B 1'V,. lVa 
l'i'B W,. 1% 
Fl. 1"'. 1% 
2". Fie l'i'B 
2'i'B 2::V'6 1~'6 
3 2'k 1"'6 

.68 115V 
50/60 Hz 

4 • 

11:8 50/60 Hz 

1 • 

A B C 

.200 .250 1.000 

.200 .400 1.000 

.200 .400 1.140 

.400 .400 1.460 

.550 .275 1.680 

.600 .300 1.900 

Size 

3 
3 
3 
3 
3 
3 
3 

4 
4 
4 
4 
4 
4 
4 

5 
5 
5 
5 
5 
5 
5 

6 
6 

'6 
6 
6 
6 
6 

7 
7 
7 
7 
7 
7 
7 

8 
8 
8 
8 
8 
8 
8 

c: 
C10 12 

MTG 
PIN CL MW ML 

.02580 1'fts - -

.02580 11(16 - -

.03680 111. - -

.03880 l'k - -

.045S0 - 1'1'4 2",. 

.045S0 - 2 2'k 

VA 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 

20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 

30.0 
30.0 
30.0 
30.0 
30.0 
30.0 
30.0 

56.0 
56.0 
56.0 
56.0 
56.0 
56.0 
56.0 

MTG 
Screw 

#4 
#4 
#4 
#4 
#6 
#6 

5600 

WT. 
Ibs. 

0.25 
0.37 
0.53 
0.90 
1.15 
1.70 

A·2324 For manufacturers' sales offices, see yellow pages EEM 1991 



5600 TRANSFORMERS 

INTERNATIONAL SERIES CHASSIS MOUNT TYPE 
DUAL BOBBIN POWER TRANSFORMERS 
• Designed to meet UL, 

VDE, IEC-65, CSA. 
• Dual bobbin construction with insulating 

shrouds-provides 4000V hipot and 
results in low interwinding capacitance 
eliminating the need for electro-static 
shielding. 

• 130°C insulating system-materials 
meet UL flammability requirements. 

• Dual 115V/230V 50/60 HZ primaries. 

• Dual secondaries for variety of utilization. 

• Low cost. 

Part No. R.M.S. SECONDARY RATINGS 

VRP6-10 
VRP6-12 
VRP6-16 
VRP6-20 
VRP6-24 
VRP6-28 
VRP6-36 
VRP6-230 

VRP7-10 
VRP7-12 
VRP7-16 
VRP7-2O 
VRP7-24 
VRP7-28 
VRP7-36 
VRP7-230 

VRP8-10 
VRP8-12 
VRPB-16 
VRPB-20 
VRP8-24 
VRPB-28 
VRPB-36 
VRPB-230 

VRP9-10 
VRP9-12 
VRP9-16 
VRP9-20 
VRP9-24 
VRP9-28 
VRP9-36 
VRP9-23O 

VRP10-16 
VRP10-2O 
VRP10-24 
VRP10-28 
VRP10-36 
VRP10-23O 

'!'t. 
QUICK
CONNECTOR 
SOLDER LUG 
TERMINALS 

EEM1991 

Series 

10 VCT@ 2.5 A 
12.6VCT@ 2.0 A 
16 VCT@ 1.6 A 
20 VCT@ 1.25A 
24 VCT@ 1.0 A 
28 VCT@ 0.9 A 
36 VCT@ 0.7 A 

230 VCT@ O.IIA 

10 VCT@ 4.3 A 
12.6VCT@ 3.4 A 
16 VCT@ 2.7 A 
20 VCT@ 2.2 A 
24 VCT@ 1.8 A 
28 VCT@ 1.5 A 
36 VCT@ 1.2 A 

230 VCT@ 0.19A 

10 VCT@ 8.0 A 
12.6VCT@ 6.3 A 
16 VCT@ 5.0 A 
20 VCT@ 4.0 A 
24 VCT@ 3.3 A 
28 VCT@ 2.8 A 
36 VCT@ 2.2 A 

230 VCT@ 0.35A 

10 VCT @ 13.0 A 
12.6VCT@ 10.3 A 
16 VCT@ 8.1 A 
20 VCT@ 6.5 A 
24 VCT@ 5.4 A 
28 VCT@ 4.6 A 
36 VCT@ 3.6 A 

230 VCT@ 0.57A 

16 VCT@ 11.0 A 
20 VCT@ 8.8 A 
24 VCT@ 7.3 A 
28 VCT@ 6.25A 
36 VCT@ 4.8 A 

230 VCT@ 0.76A 

Parallel 

5 V@ 5.0 A 
6.3V@ 4.0 A 
8 V@ 3.2 A 

10 V@ 2.5 A 
12 V@ 2:0 A 
14 V@ 1.8 A 
18 V@ 1.4 A 

115 V@ 0.22A 

5 V@ 8.6 A 
6.3V@ 6.8 A 
8 V@ 5.4 A 

10 V@ 4.4 A 
12 V@ 3.6 A 
14 V@ 3.0 A 
18 V@ 2.4 A 

115 V@ 0.38A 

5 V@ 16.0 A 
6.3V @ 12.6 A 
8 V@ 10.0 A 

10 V@ 8.0 A 
12 V@ 6.6 A 
14 V@ 5.6 A 
18 V@ 4.4 A 

115 V@ 0.7 A 

5V@26.0A 
6.3V @ 20.6 A 
8 V @ 16.2 A 

10 V@ 13.0 A 
12 V@ 10.8 A 
14 V@ 9.2 A 
18 V@ 7.2 A 

115 V@ 1.14A 

8 V @ 22.0 A 
10 V@ 17.6 A 
12 V @ 14.6 A 
14 V@ 12.5 A 
18 V@ 9.6 A 

115 V@ 1.52A 

'14 QUICK-CONNECT 
OR SOLDER lUG TERMINAL wrClEARANCESlOT 

V • T FOR MTG SCREW 

MW 

9 B ~ 
j+-Ml-+l 

SIZE VA L W 

6 25 2':Y'6 1718 
7 43 3'18 21f16 
8 80 3'¥,. 2* 
9 130 21=¥'6 27f8 

10 175 3'1. 2718 

H 

2'¥,. 
211116 
31116 
3'¥8 
3* 

For manufacturers' sales offices, see yellow pages 

A 

2 
2'14 
2'Ve 
-
-

Size 

6 
6 
6 
6 
6 
6 
6 
6 

7 
7 
7 
7 
7 
7 
7 
7 

8 
8 
8 
8 
8 
8 
8 
8 

9 
9 
9 
9 
9 
9 
9 
9 

10 
10 
10 
10 
10 
10 

.69 115V 
50/60 Hz 

~9' 115V 
5~6DHZ 

MTG B Style 

1'18 C 
1'18 C 
1"11. B 
I'Ve B 
I'Ve B 

5600 

VA 

25 
25 
25 
25 
25 
25 
25 
25 

43 
43 
43 
43 
43 
43 
43 
43 

80 
80 
80 
80 
80 
80 
80 
80 

130 
130 
130 
130 
130 
130 
130 
130 

175 
175 
175 
175 
175 
175 

c: 
C l1 

12 

MTG MTG WT. 
ML MW Screw Ibs. 

2'¥a - #6 1.25 
2'=¥'8 - #6 1.80 

2 2'1. #6 2.60 
2114 2'/2 #8 4.10 
2'12 2'12 #8 6.50 

A·2325 



5600 TRANSFORMERS 

Pcl ~~!!f~ ~w!TIB~~! ~r04/ ('16, ~1~ / FAX 5~1_ 
LOW PROFILE SPLIT BOBBIN 
PRINTED CIRCUIT POWER TRANSFORMERS 
• Low profile - allows closer printed 

circuit board stacking 

• Split bobbin construction - center 
flange insulation barrier provides 2500 
VRMs Hipot - non concentric coil 
winding results in low interwinding 
capacitance, eliminates need for 
electro-static shielding. 

• Class S (130°C) insulation system 

PRIMARY SO/60HZ 
Single115V Dual l15V/230V 

LPC3- 12 LDPC3- 12 
LPC3- 16 LDPC3- 16 
LPC3- 20 LDPC3- 20 
LPC3- 24 LDPC3- 24 
LPC3- 34 LDPC3- 34 
LPC3- 40 LDPC3- 40 
LPC3- 56 LDPC3- 56 
LPC3-120 LDPC3-120 

LPC4- 12 LDPC4- 12 
LPC4- 16 LDPC4- 16 
LPC4- 20 LDPC4- 20 
LPC4- 24 LDPC4- 24 
LPC4- 34 LDPC4- 34 
LPC4- 40 LDPC4- 40 
LPC4- 56 LDPC4- 56 
LPC4-120 LDPC4-120 

LPC5- 12 LDPC5- 12 
LPC5- 16 LDPC5- 16 
LPC5- 20 LDPC5- 20 
LPC5- 24 LDPC5- 24 
LPC5- 34 LDPC5- 34 
LPC5- 40 LDPC5- !l0 
LPC5- 56 LDPC5- 56 
LPC5-120 LDPC5-120 

LPC6- 12 LDPC6- 12 
LPC6- 16 LDPC6- 16 
LPC6- 20 LDPC6- 20 
LPC6- 24 LDPC6- 24 
LPC6- 34 LDPC6- 34 
LPC6- 40 LDPC6- 40 
LPC6- 56 LDPC6- 56 
LPC6-120 LDPC6-120 

(BETWEEN 1 -l-HNi- TYPICAL 
AND 2 ONLY) I": ":1 

• Single 115V and dual 115V 1230V 
primaries are standard. 

• Dual secondaries for variety of 
utilization 

• 12 pin bobbin design increases 
available options for multi-winding 
special orders 

• Low regulation 

R.M.S. SECONDARY RATINGS 
Series Parallel 

12.6VCT @ 105MA 6.3V@ 210MA 
16 VCT @ 80MA 8 V@ 160MA 
20 VCT@ 65MA , 10 V @ 130MA 
24 VCT@ 55MA 12 V @ 110MA 
34 VCT@ 35MA 17 V@ 70MA 
40 VCT@ 30MA 20 V@ 60MA 
56 VCT@ 20MA 28 V@ 40MA 

120 VCT @ 10MA 60 V@ 20M A 

12.6VCT @ 360M A 6.3V@720MA 
16 VCT @ 280MA 8 V@560MA 
20 VCT @ 225MA 10 V@450MA 
24 VCT @ 185MA 12 V @ 370MA 
34 VCT @ 130MA 17 V @ 260MA 
40 VCT @ 110MA 20 V@220MA 
56 VCT@ 80MA 28 V@ 160MA 

120 VCT @ 40MA 60 V@ 80MA 

12.6VCT @ 795MA 6.3V@ 1.59A 
16 VCT @ 625MA 8 V@ 1.25A 
20 VCT @ 500MA 10 V @ 1.00A 
24 VCT @ 415MA 12 V @ 930MA 
34 VCT @ 295M A 17 V @ 590MA 
40 VCT @ 250MA 20 V@500MA 
56 VCT @ 180MA 28 ·V@360MA 

120 VCT @ 85MA 60 V @ 170MA 

12.6VCT @ 1.9A 6.3V@3.8A 
16 VCT @ 1.5A 8 V@3.0A 
20 VCT @ 1.2A 10 V @ 2.4A 
24 VCT @ 1.0A 12 V@ 2.0A 
34 VCT @ 705MA 17 V @ 1.4A 
40 VCT @ 600MA 20 V @ 1.2A 
56 VCT @ 430MA ' 28 V@860MA 

120 VCT @ 200MA 60 V@400MA 

NOTCH 1 2 3 4 5 6 

JJ 
LPC, LDPe 

SIZE VA 1." W" HI' 
3 1.25 1% lK. lX. 
4 4.50 1% 1% 1M. 
5 10.0 1% 1% lK. 
6 24.0 2Y4 1% 1'f. 

.025 SQ. 

5600 

SIZE VA 

3 1.25 
3 1.25 
3 1.25 
3 1.25 
3 1.25 
3 1.25 
3 1.25 
3 1.25 

4 4.50 
4 4.50 
4 4.50 
4 4.50 
4 4.50 
4 4.50 
4 4.50 
4 4.50 

5 10.0 
5 10.0 
5 10.0 
5 10.0 
5 10.0 
5 10.0 
5 10.0 
5 10.0 

6 24.0 
6 24.0 
6 24.0 
6 24.0 
6 24.0 
6 24.0 
6 24.0 
6 24.0 

WT. 
P·l P·2 B (oz.) 

.150 .200 .862 3 

.200 .250 .950 .~ 

.200 .300 1.100 9 

.200 .300 1.300 14 

LPC
C8 E:T 8 2BLOPCC• 8 2~ 81 15 ~ 1." 1 1 8 8 2 8 

7 115 V 1 7. 1 7 
115 V 7 7 1 . 7 230 V Eo 

50-60 Hz " 11 Eo 5 •• PRI BC,,·J ::1 · J ;; ~ :B C::.' ~U lll:· ;l & 

BASIC SCHEMATIC SERIES CONNECTED PARAllEL CONN,ECTED BASIC SCHEMATIC SERIES CONNECTED PARALLEL CONNECTED 

A·2326 For manufacturers' sales offices, see yellow pages EEM 1991 



5600 TRANSFORMERS 

fa INS fOR. EB~~~ ~y '1704' '''0) .. , __ , FAX 51~'-"" 
PLUG-IN PRINTED CIRCUIT 
POWER TRANSFORMERS 
• Packaging flexibility 
• Miniaturized construction 
• Precision spaced molded-in terminals 

• 1 05°C insulation system 

• 1500V Hipot 

• Low regulation 
• Single 115V and dual 115V /230V 

primaries are standard 

• Dual secondaries for variety of 
utilization 

PRIMARY 50/400HZ R.M.S. SECONDARY RATINGS 
Single 115V Dual 115V 1230V Series Parallel 

PC2- 12 DPC2- 12 12.6VCT@ 70MA 6.3V@140MA 
PC2- 16 DPC2- 16 16 VCT@ 55MA B V@110MA 
PC2- 20 DPC2- 20 20 VCT@ 45MA 10V@ 90MA 
PC2- 24 DPC2- 24 24 VCT@ 35MA 12V@ 70MA 
PC2- 34 

i 
DPC2- 34 34 VCT@ 25MA 17V@ 50MA 

PC2- 40 DPC2- 40 40 VCT@ 20MA 20V@ 40 MA 
PC2- 56 DPC2- 56 56 VCT@ 15MA 2BV@ 30MA 
PC3- 12 DPC3- 12 12.6VCT @ 105MA 6.3V@ 210MA 
PC3- 16 DPC3- 16 16 VCT@ BOMA B V@ 160MA 
PC3- 20 DPC3- 20 20 VCT@ 65MA 10V@ 130MA 
PC3- 24 DPC3- 24 24 VCT@ 55MA 12V@ 110MA 
PC3- 34 DPC3- 34 34 VCT@ 35MA 17V@ 70MA 
PC3- 40 DPC3- 40 40 VCT@ 30MA 20V@ 60MA 
PC3- 56 DPC3- 56 56 VCT@ 20MA 28V@ 40MA 
PC3-120 DPC3-120 120 VCT @ 10MA 60V@ 20MA 

PC4- 12 DPC4- 12 12.BVCT @360MA 6.3V@720MA 
PC4- 16 DPC4- 16 16 VCT @ 2BOMA 8 V@560MA 
PC4- 20 DPC4- 20 20 VCT @ 225MA 10V@450MA 
PC4- 24 DPC4- 24 24 VCT @ 185MA 12V@ 370MA 
PC4- .34 DPC4- 34 34 VCT @ 130MA 17V@ 260MA 
PC4- 40 DPC4- 40 40 VCT @ 110MA 20V@220MA 
PC4- 56 DPC4- 56 56 VCT@ 80MA 28 V @ l60MA 
PC4-120 DPC4-120 120 VCT @ 40MA 60V@ BOMA 
PC5- 12 DPC5- 12 12.6VCT @ 795MA 6.3V@ 1.59A 
PC5- 16 DPC5- 16 16 VCT @ 625MA 8 V @ 1.25A 
PC5- 20 DPC5- 20 20 VCT @ 500MA 10V@ 1.00A 
PC5- 24 DPC5- 24 24 VCT @ 415MA 12V@930MA 
PC5- 34 DPC5- 34 34 VCT @ 295MA 17V@590MA 
PC5- 40 DPC5- 40 40 VCT @ 250MA 20V@500MA 
PC5- 56 DPC5- 56 56 VCT @ 180MA 28V@360MA 
PC5-120 DPC5-120 120 VCT @ 85MA 60V@ 170MA 
PC6- 12 DPC6- 12 12.6VCT @ 1.9A 6.3V@3.8A 
PC6- 16 DPC6- 16 16 VCT@ 1.5A 8 V@3.0A 
PC6- 20 DPC6- 20 20 VCT@1.2A 10V@2.4A 
PC6- 24 DPC6- 24 24 VCT@1.0A 12V@2.0A 
PCS- 34 DPC6- 34 34 VCT @ 705MA 17V@ 1.4A 
PC6- 40 DPCS- 40 40 VCT @ 600MA 20V@ 1.2A 
PCS- 56 DPC6- 56 56 VCT @ 430MA 28vl86OMA 
PC6-120 i DPC6-l20 120 VCT @ 200MJt .60V 400MA 

11~':~ ~ ~3 E~ ~~ I9JlJ ~ BAS'C oo"'""'C 
---.J1(.~ PC TERMINAL 

SERIES CONNECTED 

5600 

SIZE VA 
2 1.0 
2 1.0 
2 1.0 
2 1.0 
2 1.0 
2 1.0 
2 1.0 
3 1.25 
3 1.25 
3 1.25 
3 1.25 
3 1.25 
3 1.25 
3 1.25 
3 ·1.25 
4 4.50 
4 4.50 
4 4.50 
4 4.50 
4 4.50 
4 4.50 
4 4.50 
4 4.50 
5 10.0 
5 10.0 
5 10.0 
5 10.0 
5 10.0 
5 10.0 
5 10.0 
5 10.0 
6 24.0 
6 24.0 
6 24.0 
6 24.0 
6 24.0 
6 24.0 
6 24.0 
6 24.0 

PARALLEL CONNECTED 

PC.6 PINS 115 V 5 1 5 
(PlUG·IN MOUNTING) 1 B C 5 1 ~ 

2 6 2 6 
2 6 230 V 
3 • • 7 PRI Eo 

1 5 P·8 a ~.. 4 

~1(,~ PC TERMINAL ,', 
(PLUG· IN MOUNTIN~'j 

DPC-8 PINS 

SIZE 

2 
3 
4 
5 
6 

VA 
1.0 
1.25 
4.50 

10.0 
24.0 

L W 
1 1% 
1% IVa 
1% W. 
1~ 1~. 

1% 214 

EEM 1991 For manufacturers' sales offices, see yellow pages 

H P-6PIN 

0.83 .250 
1~. .312. 
1% ..400 
1% .400 
1% .400 

WT: 
P-8PII1I C (oz.) 

, .200 1.200 2.5 
.200 1.000 3 
.250 1.100 5 
.250' . L300 9 
.250 2.100 12 

A·2327 



5600 TRANSFORMERS 

LOW PROFILE SPLIT BOBBIN MICROPROCESSOR 
PRINTED CIRCUIT POWER TRANSFORMERS 
• Low profile - allows closer 

printed circuit board stacking 
• Single 11SV and dual 11SV/230V 

primaries are standard 
• Split bobbin construction-center 

flange insulation barrier provides 
2S00 VRMs Hipot-non concentric 
coil winding results in low inter
winding capacitance, eliminates 
need for electro-static shielding 

• DC output combinations - ± 12 
and SV or ±1S and SV rated at 
the regulator output with 
allowance for line variations 
up to -+-13% 

• Class S (130°C) insulation system • Packaging Flexibility 

Primary 50/60 Hz Regulated DC Ratings 
Single 115V Dual 115V1230V IC1 IC2 Size 

LM4-12 LDM4-12 SVDC@185mA ±12VDC@35mA 4 
LMS-12 LDMS-12 5VDC@365mA ±12VDC@60mA S 
LM6-12 LDM6-12 5VDC@8S0mA ±12VDC@150mA 6 
LM4-1S LDM4-1S SVDC@185mA ±15VDC@30mA 4 
LMS-1S LDMS-15 SVDC@365mA ±1SVDC@SOmA S 
LM6-1S LDM6-1S SVDC@8S0mA ±1SVDC@130mA 6 

LM,LDM WT. 
Size L" W" H" P-1 P-2 B (oz.) 

4 1% 1% HI', .200 .2S0 .950 S 

S He 1% 1~, .200 .300 1.100 9 

6 21/4 .He 1'<, .200 .300 1.300 14 

RECOMMENDED COMPONENTS 

Cl C2 C3 C4 
Part Number MFD V MFD V MFD V MFD V Dl(2) 

LM4-12/LDM4-12 1000 20 2.7 20 150 50 10 20 1N4001 

LM4-1S/LDM4-15 1000 20 2.7 20 150 50 10 20 1N4001 

LMS-12/LDM5-12 2100 30 2.7 20 250 SO 10 20 1N4001 

LM5-15/ LDMS-15 2100 30 2.7 20 2S0 50 10 20 1N4001 

LM6-121 LDM6-12 4000 20 2.7 20 1000 50 2.7 20 1N4001 

LM6-15/LDM6-15 4000 20 2.7 20 1000 50 2.7 20 1N4001 

SCHEMATIC DIAGRAMS 
LMSERIES 

.025 sa., 

D2(4) ICI 
1N4002 LM342P-5.0 

1N4002 LM342P-5.0 

1N4002 LM341P-5.0 

1N4002 LM341 P-S.O· 

1N4002 LM340K-5.0 

1N4002 LM340K-S.0 

LDMSERIES 

-
: 5VDC OUTPUT 

2 -
115/230V.J 
50/60 Hz 

E9 FOR5VDC 
OUTPUT 

8 

+15V 
OR 

+12V 
COMMON 
-12V 

OR 
-15V 

1 

:j E-170 

FOR ±12V OR 
. 11 ±15V OUTPUT 

12 

5600 

IC2 
LM326N 

LM325N 

LM326N 

LM32SN 

LM326N 

LM325N 

A-2328 For manufacturers' sales offices, see yellow pages EEM 1991 



5600 TRANSFORMERS 

i ~~N~!.~~! !!~.~';'r041 ,51'( ~1_1 FAX51~1,""" 
RECTIFIER POWER TRANSFORMERS 
• Single 115V or dual 115V/230V-

50/60 Hz primaries. 

• (2) center tapped secondaries provide 
variety of utilization. 

• 1500 VRMS hipot. 
• Class 13o<'C insulation system. 
• Rugged construction - only prime 

raw materials are used. 

• Secondary voltage and currents are 
R.M.S. and are designed for a wide 
range of rectifier power circuit applica
tions. Our Engineering/ Applications 
staff can assist you with selecting the 
unit that best suits your rectifier circuit 
requirements. Custom design and 
construction is available for your 
special requirements. 

PRIMARY 50/60 Hz R.M.S. SECONDARY RATINGS 
Mig. 

Slngl.115V Dual 115V/230V 
RP10- 1 DRP10- 1 
RP10- 2 DRP1D- 2 
RP10- 4 DRP1D- 4 
RP10- 6 DRP10- 6 
RP10- S DRP10- S 
RP10-10 DRP10-10 
RP1D-12 DRP10-12 

RPI2.S- 1 DRPI2.8- 1 
RPI2.8- 2 DRPI2.S- 2 
RP12.S- 4 DRPI2.S- 4 
RPI2.8- 6 DRPI2.S- 6 
RPI2.S- S DRPI2.8- S 
RPI2.S-10 DRPI2.8-10 
RPI2.8-12 DRPI2.S-12 

RPI6- 1 DRPI6- 1 
RPI6- 2 DRP16- 2 
RPI6- 4 DRPI6- 4 
RPI6- 6 DRPI6- 6 
RP16- S DRPI6- S 
RP16-10 DRP16-10 
RP16-12 DRP16-12 

RP24- 1 DRP24- 1 
RP24- 2 DRP24- 2 
RP24- 4 DRP24- 4 
RP24- 6 DRP24- 6 
RP24- S DRP24- S 
RP24-10 DRP24-10 
RP24-12 DRP24-12 
RP36- 1 DRP36- 1 
RP36- 2 DRP36- 2 
RP38- 4 DRP36- 4 
RP36- 6 DRP36- 6 
RP36- S ORP36- S 
RP38-1 0 ORP36-10 
RP36-12 DRP36-12 

RP56- 1 DRP56- 1 
RP5S- 2 ORP56- 2 
RP56- 4 DRP56- 4 
RP56- 6 DRP56- 6 
RP56- S DRP5S- S 
RP5S-10 ORP5S-10 
RP5S-12 DRP56-12 

RP6S- 1 DRP68- 1 
RP6S- 2 DRP6S- 2 
RP68- 4 DRP6S- 4 
RP68- 6 DRP68- 6 
RP68- a DRPa8- 8 
RP6S-10 DRP6S-10 
RP6S-12 DRP68-12 

RPSO- 1 DRPSD- 1 
RPSO- 2 DRPSO- 2 
RPSO- 4 DRPSO- 4 
RPSO- 6 DRPSO- 6 
RPSD- S DRPSO- S 
RPSO-l0 DRPSO-10 
RPSO-12 DRPSD-12 

SCHEMATIC 
• t=: 
• 

~: 

S.rle. 
10 VCT@ 1A 
10 VCT@ 2A 
10 VCT@ 4A 
10 VCT@ 6A 
10 VCT@ SA 
10 VCT@ lOA 
10 VCT@ 12A 

12.8 VCT@ lA 
12.8 VCT@ 2A 
12.S VCT@ 4A 
12.8VCT@ 6A 
12.SVCT@ SA 
12.S VCT @ lOA 
12.S vcr @ 12A 

16 
16 
16 
16 
16 
16 
16 

24 
24 
24 
24 
24 
24 
24 

36 
36 
36 
36 
36 
36 
36 

56 
56 
56 
56 
56 
56 
56 

6S 
6S 
6S 
6S 
68 
6S 
68 

SO 
SO 
SO 
SO 
SO 
SO 
SO 

VCT@ lA 
VCT@ 2A 
VCT@ 4A 
VCT@ 6A 
VCT@ SA 
VCT@10A 
VCT@ 12A 

VCT@ lA 
VCT@ 2A 
VCT@ 4A 
VCT@ SA 
VCT@ SA 
VCT@ lOA 
VCT@ 12A 

VCT@ lA 
vct@ 2A 
VCT@ 4A 
VCT@ 6A 
VCT@ SA 
VCT@ lOA 
VCT@ 12A 

VCT@ lA 
VCT@ 2A 
VCT@ 4A 
VCT@ 6A 
VCT@ SA 
VCT@10A 
VCT@12A 

VCT@ lA 
VCT@ 2A 
VCT@ 4A 
VCT@ 6A 
VCT@ SA 
VCT@10A 
VCT@12A 

VCT@ lA 
VCT@ 2A 
VCT@ 4A 
VCT@ 6A 
VCT@ SA 
VCT@10A 
VCT @ 12A 

"~51 • 
230V 

2 • 
:0~60 Hz 
4 

P.r.n.1 Style L W 

5 VCT@ 2A C 2'~. 1'12 
5 VCT@ 4A C 3V. 1"" 
5 VCT@ SA C 3'X. 2 
5 VCT@12A C 3'X. 2111 
5 VCT@16A C 4~ 2V. 
5 VCT@20A C 4~ 2'12 
5 VCT@24A C 4'12 2'12 

6.4 VCT@ 2A C 2'~. 1'110 
6.4VCT@ 4A C 3V. 2 
6.4 VCT@ SA C 3'X. 2111 
6.4 VCT@12A C 4~. 2V. 
6.4 VCT @ 16A C 4~ 2'12 
6.4VCT@20A C 4'12 2'12 
6.4VCT@24A B 3"" 2"" 
S VCT@ 2A C 3V. ''''' S VCT@ 4A C 3'X. 2 
S VCT@ SA C 4~ 2'4 
S VCT@12A C 4~ 2'12 
S VCT@16A C 4'12 2'12 
S VCT@20A B 3"" 2"" 
S VCT@24A B 4111 3 

12 VCT@ 2A C 3V. ''''' 12 VCT@ 4A C 3'X. 2111 
12 VCT@ SA C 4~ 2'12 
12 VCT@ 12A B 3"" 2"" 
12 VCT@ 16A B 41A1 3 
12 VCT@20A B 4'12 3V4 
12 VCT@24A B 4'12 3'12 

IS VCT@ 2A c 3'X. 2 
IS VCT@ 4A C 4~1 2V4 
IS VCT@ SA B 3"" 2"" 
IS VCT@12A B 41A1 3 
IS VCT@16A B 4'12 3'12 
IS VCT@20A B 4V. 30/. 
IS VCT@24A B 5'4 4 

2S VCT@ 2A C 3'X. 21A1 
2S VCT@ 4A C 4'12 2'12 
2S VCT@ SA B 41A1 3 
2S VCT@12A B 4'12 3"" 
2S VCT@16A B 5V. 4 
2S VCT@20A B 5V. 4V4 
28 VCT@24A B 5V. 4"" 
34 VCT@ 2A C 4~2 2V. 
34 VCT@ 4A B 3"" 2"" 
34 VCT@ SA B 4'12 3'12 
34 VCT@12A B 5V4 4 
34 VCT@16A B 5V4 41A1 
34 VCT@20A B 5V4 4"" 
34 VCT@24A B 6% 5V4 
40 VCT@ 2A C 4~ 2'4 
40 VCT@ 4A B 3"" 2"" 
40 VCT@ SA B 4'12 3"" 
40 VCT@ 12A B 5V4 4 
40 VCT@16A B 5'4 4"" 
40 VCT@20A B 6% 5V. 
40 VCT@24A B 6% 5V4 

MTG. STYLE • E: 
• 
E.CT: 
C'0 

5600 

OUR SPECIAL TV! 
ONE WEEK DELIVERY 

FOR CUSTOM PROTOTYPES 

H ML MW 
Mig. Approx. 

Screw WI. 
1'110 2% - #S .6 
1'~. 2~. - # S 1.0 
2'4 3111 - #8 1.5 
2V. 3111 - #8 1.7 
2X. :lX. - #8 2.3 
2X. :lX. - #S 2.S 
2~ 4 - #8 3.0 

1'110 2% - #S .7 

"~. 2~. - #S 1.1 
2'4 3111 - #S 1.7 
2X. :lX. - #S 2.3 
2X. :lX. - #8 2.S 
2~ 4 - # 8 3.0 
3111 3111 2V. # 8 4.5 

1'~. 2~. - #S 1.0 
2'4 3111 - #8 1.5 
2X. :lX. - #S 2.3 
2X. 31f. - #S 2.S 
2~ 4 - #S 3.0 
3111 3111 2V. #S 4.5 
31f. 31f. 2% #10 5.5 

1'~. 2~. - #S 1.0 
2'4 31A1 - #S 1.7 

2X. :lX. - #S 2.S 
3111 31A1 214 #S 4.5 
3Jf. 3Jf. 2% #10 5.5 

3"" 3"" 2'12 #10 7.0 

3"" 3"" 2"" #10 S.7 

2V. 31A1 #S 1.5 
2X. 31f. - #S 2.3 
3111 3111 2'4 #S 4.5 
31f. 31f. 2% #10 5.5 

3"" 3"" 2"" #10 S.7 

3"" 3"" 3 #10 9.4 
4% 4% 2~ V. 12.3 

2V. 31A1 #S 1.7 
2~ 4 - #S 3.0 
31f. 3Jf. 2% #10 5.5 

3"" 3"" 3 #10 9.4 
4% 4% 2~ V4 12.3 
4% 4% 31A1 V4 13.4 
4% 4% 3'110 V4 15.S 

~. 3ti'. #S 2.3 
31A1 3111 2V. #S 4.5 

3"" 3"" 2"" #10 S.7 
4% 4% 2~ V. 12'.3 
4% 4% 31A1 V. 13.4 
4% 4% 3'110 V4 15.S 
5~. 5~. 3V4 V4 21.0 

2X. :lX. - #S 2.3 
31A1 31A1 2V4 #S 4.5 

3"" 3"" 3 #10 9.4 
4% 4% 2~ V4 12.3 
4% 4% 3'110 V4 15.S 
5~. 5~. 3V4 V4 21.0 
5~. ~. 3V. V4 21.0 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2329 



5600 TRANSFORMERS 

(516) 491-3300 I 516-491-3689 

ISOLATION POWER TRANSFORMERS 
STEP-UP/STEP-DOWN 
VARIABLE VOLTAGE RATINGS 
• The IPS Series features (4) 

identical windings; (2) primaries 
and (2) secondaries; each rated at 
0/104/110/120 vOlts allowing fot 
rating combinations of 104V, 
110V,120V,208V,214V,220V,and 
240V with primary and secondary 
isolated from each other. Step
down of 440V to 220V or step-up 
of 220V to 440V can be achieved 
by inter-connecting primaries and 
secondaries in an Auto-Trans
former configuration. This elimi
nates isolation but a doubling of 
the power rating can be realized. 

• The DIPS series is similar to the 
IPS series except the dual 
secondaries are each rated 
0/208/220/240 volts. 

• 50 Hz to 500 Hz operating 
frequency range. 

• Electrostatically shielded with 
shield grounded to the core. This 
connection can be opened for 
floating shield. 

• ~ inch thick phenolic terminal 
boards with nickel plated brass 
hardware (#10-32 on 250 VA and 
500 VA; 114-20 on 1000 VA and 
2000 VA). Voltage rating can be 
varied with easy to make inter
connections. 

• Completely varnish impregnated 
and ruggedly constructed with 
prime raw materials. 

• Well insulated and designed to 
withstand 2500 VRMS hipot. 

• 55°C temperature rise above 
ambient 

OUR SPECIAL TV! 
ONE WEEK DELIVERY 

FOR CUSTOM PROTOTYPES 

.11 

Power 
Secondary Ratings Mechanical Dimensions Mtg. 

& Approx. 
Volt- Max. Max. Term. Wt. 

Part No. Amps Series Volts Amps ParallelVolts Amps L W H ML MW Screw (lbs.) 
IPS-250 250 0/208/220/240 1.1 0/104/110/120 2.2 5X, 4114 5~ 4% 21f2 #10 12 
IPS-500 500 0/208/220/240 2.3 0/10411101120 4.6 5X, 5X6 5114 4% 3% #10 18 
IPS-1000 1000 0/208/220/240 4.5 0/104/110/120 9.0 71<, 7 7% 6% 31/a 114 33 
IPS-2000 2000 0/208/220/240 9.0 0/104/110/120 18.0 71<, 9 7% 6:V4 51/a 114 56 
DIPS-250 250 0/416/440/480 0.55 0/208/220/240 1.1 5X, 4114 5114 4% 21f2 #10 12 
DIPS-500 500 0/416/4401480 1.15 0/208/220/240 2.3 5X6 5X6 5114 4% 3% #10 18 
DIPS-1000 1000 0/416/440/480 2.25 0/208/220/240 4.5 71<6 7 7% 6% 31/a ~ 33 
DIPS-2000 2000 0/416/440/480 4.50 0/208/220/240 9.0 71<, 9 7% 6% 51/a 114 56 

SCHEMATIC DIAGRAMS MECHANICAL OUTLINE 

IPS SCHEMATIC DIPS SCHEMATIC 
SCREW 

'-3 t'~ '~j t~ [E]1}[] 110 110 110 220 
104 104 104 208 

0 0 0 0 

'~j t'~ '-j t~ 110 110 110 220 
104 104 104 208 

0 0 0 0 

A·2330 For manufacturers' sales offices, see yellow pages EEM 1991 



5600 TRANSFORMERS 

OUR SPECIAL TV! 
ONE WEEK DELIVERY 

FOR CUSTOM PROTOTYPES 

PLUG-IN PRINTED CIRCUIT 
AUDIO TRANSFORMERS 
Designed for Input, Interstage, Output and 
Isolation Circuits. ±2db 200 Hz-15,000 Hz 
Frequency Response and 20dbm Power Rating 
for Entire Series. 

PIN PAl Z 

APCH 6000 
APC1-2 6000 C.T. 
APC1-3 6000 
APC1-4 25000 
APC1-5 25000 C.T. 
APC1-6 250ooC.T. 
APC1-7 40000 
APC1-S 400ooC.T. 
APC1-9 40000 C.T. 

PLUG-IN PRINTED CIRCUIT 

SecZ Idc 

6000 SmA 
60ooC.T. 16mA 

SOOO/20000 Split SmA 
6000 4mA 

6000 C.T. SmA 
25000 C.T. SmA 

6000/1500 Split 3mA 
6000C.T. 6mA 

12000 C.T. 6mA 

TELEPHONE COUPLING TRANSFORMERS 
Designed for Interconnection of 
Voice/Data Modem Terminals to Telephone Lines. 

e Frequency response ±0.5dB 
300Hz-3500Hz 

• Power level -45dbm to + 7dbm 
• Longitudinal bal.ance - per 

FCC Part6S 

PIN 

TPC1-1 
TPC1-2 
TPC1-3 
TPC1-4 
TPC1-5 
TPC1-6 
TPC1-7 

PAl Z 

6000 
60ooC.T. 

6000 
9000 

9000/6000 
40000 

6000 (4W) 

• Distortion - 0.5% max. 
• Impedance matching ±10% over 

frequency range 
• Return loss - 26dB min. 

SecZ 

6000 
6000C.T. 

9000 
9000 
6000 
6000 

6000/6000 

Application 

Coupling 
Coupling 
Coupling 
Coupling 
Coupling 
Bridging 
Hybrid 

(2) Req'd 

APC & TPC SCHEMATICS AND MECHANICAL LAYOUT 

][ 
1 • • 4 

1 [l~ H ---et 0.041 oru~~ 
3 '* D D ~ P 

L 2 D a 
lIP D a 

.--I:U~ PC TERMINAL 
/T6 (PLUG-IN MOUNTING) 

3 

PC·6 PINS 

Schematic 

1 
2 
4 
1 
2 
2 
4 
2 
2 

Schematle 

1 
2 
1 
1 
3 
1 
5 

5600 

6J C: 
1 • C: L W H P C Wt. (oz.) 

4 5 

EEM 1991 

Other ratings and configurations are available on special order for 
your custom requirements. 

For manufacturers' sales offices, see yellow pages A·2331 



5600 TRANSFORMERS 5600 

PEARSON ELECTRONICS, INC. 

Wide Band, Precision 
Current Monitor 
Transformers 

With a Pearson current monitor and an oscilloscope, you c.an measure 
pulse or ac currents from milliamperes to kiloamperes, in any conductor 
or beam of charged particles, at any voltage level up to a million volts, at 
frequencies up to 200 MHz or down to below 1 Hz. 

The monitor is physically isolated from the circuit. It is a current trans
former capable of highly precise measurement of pulse amplitude and wave
shape. The one shown above, for example, offers pulse-amplitude accuracy 
of + 1 %, - 0% (typical of all Pearson current monitors), 20 nanosecond 
rise time, and droop of only 0.8% per millisecond. Three db bandwidth is 
1 Hz to 20 MHz. Whether you wish to measure current in a conductor, an 
electron device or a particle accelerator, it is likely that one of our off-the
shelf models (ranging from Vi' to 10:%" 10) will dothe job. In addition to our 
standard models, we build many custom designed current transformers to 
meet special needs and applications. 

Pearson Current Monitor Transformers 

Maximum Maximum Useable 
Model out~utt HoleDla. PeakCurr. RMSCurr. Droop Rise Time 
Number (YO lSIamg.) (iS~!S) (am1fo (a~~) ~%lmllimIIC.) {nangllc.} 
2877 1.0 .~ 2 
4100 1.0 Q.Q QQQ § 0.09 10 
2100 1.0 ~ 50Q 7.Q Q.Qa ~Q 
;3100 1.Q 3.5 500 12 0.04 50 
150 O.§ 2 1,000 1§ O.O~ 2Q 
;32Q Q.25 3.5 2,OOQ 60 0.1 ;30 
28713 Q.1 0.~5 400 10 0.02 Q 
410 0.1 Q.§ 5,QOQ 50 0.06 2Q 
411 0.1 O.§ 5,QOO 5Q Q.0009 2Q 
110 0.1 2 5,000 65 0.0008 2Q 
110A Q.1 2 10,000 65 0.Q008 20 
;31Q' Q.1 3.5 5,000 14Q Q.Q2 40 
1010' 0.1 10.75 5,000 120 0.25 gO 
1025 Q.02§ 2 20,000 10Q 0.1 1QQ 
3025' 0.025 ~.§ 20,OOQ 32§ 0.004 100 
2879 0.01 Q.~5 2,OOQ 2§ 0.002 ~O 
101 0.01 ~ 50,OOQ 20Q 0.0001 100 
aQ1X'· Q.Q1 3.5 fiQ,OOO 4QO Q.{m 200 

Very High Voltage & 
Very High Current 

Pulse 
Transformers 
Pearson Electronics specializes in the 

development, design and manufacture 
of high and super high voltage pulse 
transformers. Typical of the applications 
for which we have designed and manu
factured pulse transformers are units 
for supplying beam power to high power 
microwave tubes such as klystrons 
and traveling wave tubes, units provid
ing pulse voltage to particle accelerator 
injection systems, pulsed x-ray tubes 
and high power lasers. 

Approx. Low Ilf 
IT Max. Frell. 3db pt. reeakamPS! 
(~~m·J ~~ z) Cgnneclgr 

0.0024 SMA 
Q.QQ2** 140 0.006 UG-2~OAlU 
Q.OQ5** 1~5 0.017 UG-2908LU 
0.03** 40 0.1 ~Q-239 
Q.02** 40 0.07 UG-29QAlU 
0.09 160 ·0.Q6 SQ-2~~ 
Q.Q04** ~O 0.02§ ~MA 
Q.2Q 120 1.7 UG-2~QAlU 
0.2" 1 0.6 UG-2~OAlU 
Q.g" 1 1.5 UG-2~OAlU 
Q.§" 1 1.Q UG-g68/U 
0.6 40 ~.§ ~O-239 
Q.7 400 4.4 ~Q-239 
Q.5 160 ~.O UG-290AlU 
a.Q 7 20 SQ-2~~ 
Q.Q4" 3 0.2§ ~MA 
2.Q" Q.25 12 UG-2~OAl!.! 

22. 5 14Q.Q SO-239 
t Initial pulse response with one megohm in parallel with 20 pF load impedance. A 50 ohm termination will cutthe output in half. 
" Double shielded ""May need small bias current through secon~ary for maximum rating. 

Contact us and we will send you engineering data. 

PEARSON ELECTRONICS,INC. 
1860 Embarcadero Road, Palo Alto, California 94303 U.S.A. • Telephone (415) 494-6444· Telex 171-412' FAX (415) 494-6716 

A·2332 For manufacturers' sales offices, see yellow pages EEM 1991 
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TRANSFORMERS 

PICO Catalog Contents 

TRANSFORMERS DESCRIPTION 

1/4" x 1/4" TRANFORMERS; 2 OHM TO 30K OHM; 400 Hz TO 250 KHz; 100 MILLIWATT AT 1 KHz 

SURFACE MOUNT TRANSFORMERS; 
2 OHM TO 30K OHM; 400 Hz to 250 KHz; 100 MILLIWATT AT 1 KHz 

.35" X .32" TRANSFORMERS; 2 OHM TO 40K OHM; 400 Hz TO 100 KHz; 400 MILLIWATT AT 1 KHz 

SURFACE MOUNT TRANSFORMERS; 
2 OHM TO 40K OHM; 400 Hz TO 100 KHz; 400 MILLIWATT AT 1 KHz 

.35" X .46" TRANSFORMERS; 2 OHM TO 100K OHM; 300 Hz TO 100 KHz; 600 MILLIWATT AT 1 KHz 

.5" x .35" TRANSFORMERS; 2 OHM TO 100K OHM; 300 Hz TO 75 KHz; 600 MILLIWATT AT 1 KHz 

.5" X .5" TRANSFORMERS; 2 OHM TO 250K OHM; 150 Hz TO 75 KHz; 1 WATT AT 1 KHz 

.75" X .375" TRANSFORMERS; 2 OHM TO 135K OHM; 75 Hz TO 30 KHz; 1.5 WATT AT 1 KHz 

.75" x .52" TRANSFORMERS; 2 OHM TO 135K OHM; 50 Hz TO 30 KHz; 2 WATT AT 1 KHz 

.75" X .82" TRANSFORMERS; 2 OHM TO 80K OHM; 20 Hz TO 25 KHz; 3 WATT AT 1 KHz 

PULSE TRANSFORMERS .05/LSEC TO 100/LSEC WITH MINIATURIZED PLUG-IN CONSTRUCTION 

ULTRA MINIATURE DC-DC CONVERTER TRANSFORMERS 

SURFACE MOUNT; DC-DC CONVERTER TRANSFORMERS 

MINIATURIZED SWITCH MODE INVERTER TRANSFORMERS; 50KHz-150KHz110 Watts-60 Watts 

MINIATURE FLYBACK CONVERTER TRANSFORMERS; 50 KHz-fOO KHz/fO Watts-50 Watts 

400 Hz POWER TRANSFORMERS. PRIMARY VOLTAGES OF 115V OR 26V. 
PLUG-IN CONSTRUCTION. ULTRA-MINIATURE SIZE. 

MICROPHONE/TRANSDUCER AUDIO INPUT TRANSFORMERS 
Interchangeable with transformers made by Beyer Dynamic of Germany. 

MIL-STD-1553 INTERFACE TRANSFORMERS/MULTIPLEX DATA BUS PULSE TRANSFORMERS 

See EEM Section 1800: Coils Chokes & Inductors for PICO's latest line of: 
• Mini High "Q" Inductors. Mini Power Inductors (Surface Mount, Plug-In & Axial Leads) 

• EMI Common Mode Suppression Inductors 
Pages A·1236 through A·1246 

See EEM Section 4000: Power Supplies DC for PICO's new line of: 
• Over 850 High Reliability Ultra-Miniature DC-DC Converters 0..2" ht., up to 30 Watts 

Pages 0·1919 through 0·1952 
• New AC-DC Power Supplies 0.5" ht., up to 55 Watts 

Pages 0·1953 through 0·1959 

For immediate engineering assistance or to place an order-

Call ToU Free 800-431-1064 

in New York Phone 914-699-5514 
FAX: 914-699-5565 

PICO Electronics, Inc. 
453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552 

For manufacturers' sales offices, see yellow pages 
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~I "~\/4 
6, PICO's 

unra-miniature 

1 

transfonners-

~JlSaf 
MOunt 233' A·2331 

fOr surftC' pall! A· 
serifS-IbiS ' 

~ FSERIES 
Plug-In 

" •• 010'-.'" -.,~ ""·""'---1 ··.'w ~O.25 .250 -.000" 
(6,35_ 000 [)lA,) .O,?5 , r. (6,35_,000) 

, 020" 

(0,51) 1. 00":, 25" 

U!'<IT CA!'< BE 125.4:6,35) 
SUPPLIED 

~l WITHOUT BARRIER 
- -

,125" [)lA. 

,on "''':!(''" "" (4. H DIA. I 

4511 G 

WHITE DOT AT TERMI~AL ·1 
TERMI~AU; CLOCKWISE FROM 
PI:-.; 1f1 

GSERIES 
Insulated Leads 

,250·::g~gDLA, [0 
.0,25 

(6.35 _ 000 DlA.) 1 '"'w • -.000 

_ (B. 35~.°cigg) 

fir:';:; ___ 1 
DIMENSIONS ARE I!'< I~CHES ( MM ) 

SPECIFICATIONS 

• MIL-T-27: .. ... ...... , . .. ...... 
All units manufactured to MIL-T-27, Military Designation 
is TF5R21ZZ for Translormers. TF5R20ZZ for Inductors. 

• FREQUENCY RESPONSE: ........ 
± 3dB, 400 Hz-250 KHz at 1.0 Milliwatt. 

• MAXIMUM DISTORTION: ................... 
5% With Rated Power Level at 1 KHz and 400 
Hz. 

• DIELECTRIC STRENGTH: ... ..... . ....... 
All Units Tested at 200 V RMS. 

• INSULATION RESISTANCE: ........ .. 
Greater Than 10,000 Megohms at 300 V DC. 

• WEIGHT: .. ,. ...... ... .... .... 
1.1 Grams. 

• OPERATtNG TEMPERATURE: .............. 
- 55"c to + 105"c (All Units Can Be Supplied to 
Class S Requirements, + 130"c). 

• TERMINALS: , ............................ . 
Solid .012 Diameter Conductor. Conductor is 
copper clad steel. Tinned 100"/0. Electroplated 
Per MIL-T-l0727A and ASTM CCS B452. 

• THERMAL SHOCK ...................... .. 
25 Cycles. Method 1070, MIL-STD-202E, Test 
Condition A-l. 

I 

TRANSFORMERS 
PART NUMBER POWER SECONDARY 

SECONDARY MILIWATTS PRIMARY DC 
IMPEDANCE 400 UNBAL PRIMARY RESISTANCE 

G Serils PRIMARY OHMS 1KHz Hz DC DC OHMS 
F S,rles Insulated IMPEDANCE SPLIT WINDINGS and and CURRENT RESISTANCE C~~ IloA:N Plug-In leads OHMS SER PAR higher higher ma OHMS 
F-28oo3 G-29003 10 CI 10 CI 2.5 125 20 11.5 1.1 1.35 .34 
F-28oo5 G-29005 20 CI 8ct 2 125 20 8 2.1 1.28 .32 
F-28010 G-29010 20 ct 20 CI 5 125 20 8 2.1 2.56 .64 
F-28015 G-29015 32 ct 32 ct 8 125 20 6.5 3.52 4.32 1.08 
F-28020 G-29020 40 cl 40 ct 10 125 20 5.6 4 4.71 1.19 
F-28025 G·29025 48 ct 16 ct 4 125 20 5.2 4.3 2.3 .58 
F-28030 G·29030 50ct 50 cl 12.5 125 20 5 5.5 6.6 1.65 
F-28035 G-29035 80 ct 32 ct 8 125 20 4 8.5 4.25 1.06 
F-28040 G-29040 100 ct 40 ct 10 125 20 3.6 12.1 4.85 1.21 
F-28045 G-29045 100 cl 100 ct 25 125 20 3.6 12.1 12 3 
F-2S050 G-29050 120 ct 128 cl 3.2 125 20 3.3 13.2 1.6 .4 
F-28055 G-29055 120 ct 60 ct 15 125 20 3.3 13.2 7.3 1.83 
F-28060 G-29060 12001 12001 30 125 20 3.3 13.2 16 4 
F-28065 G-29065 150 ct 1201 3 125 20 3 15 1 56 .39 
F-28070 G-29070 150 ct 50 ct 12.5 125 20 3 15 6.6 165 
F-28075 G-29075 150 ct 100 ct 25 125 20 3 15 14.5 3.63 
F-28080 G-290SO 150 ct 150 cl 37.5 125 20 3 15 18.3 4.58 
F-28085 G-29085 150 ct 600 ct 150 125 20 3 15 72 18 
F-28090 G-29090 200 ct 200 ct 50 125 20 2.5 22 26.8 6.7 
F-28095 G-29095 300 ct 12 ct 3 125 20 2 33 156 .39 
F-28100 G-29100 300 ct 50 ct 12.5 125 20 2 33 6.6 1.65 
F-28105 G-29105 300 ct 150 ct 37.5 125 20 2 33 18.3 4.58 
F-28110 G-29110 300 ct 300 ct 75 125 20 2 33 40.3 10.08 
F-28115 G-29115 300 ct 600 ct 150 125 20 2 33 72 18 
F-28120 G-29120 320 C1 12.8 C1 3.2 125 20 2 34 16 0.4 
F-28125 G-29125 400 C1 40 ct 10 125 20 18 49 4.7 118 
F-28130 G-29130 400 ct 120 ct 30 125 20 18 49 16.3 408 
F-28135 G-29135 400 cl 200 ct 50 125 20 1.8 49 27.3 6.83 
F-28140 G-29140 400 ct 400 ct 100 125 20 1 8 49 49 1225 
F-28145 G-29145 400 ct 1000 ct 250 125 20 1.8 49 120 30 
F-28150 G-29150 400 ct 2000 ct 500 125 20 18 49 270 675 
F-2B155 G-29155 400 ct 4000 ct 1000 125 20 1 8 49 476 119 
F-28160 G-291 SO 500 ct 12.8 ct 3.2 125 20 1.6 54 1.6 0.4 
F-28165 G-29165 500 ct 16 ct 4 125 20 1.6 54 2.3 0.58 
F-28170 G-29170 500 ct 50 ct 12.5 125 20 1 6 54 6.6 1.65 
F-,28175 G-29175 500 ct 150 cl 37.5 125 20 1.6 54 18.3 4.58 
F-28180 G-29180 500 ct 500 Cl 125 125 20 1.6 54 65 16.3 
F-28185 G-29185 '500 ct 500 ct 125 20 1.6 54 65 
F-28190 G-29190 500 ct 600 ct 150 125 20 16 54 72 18 
F-28195 G-29195 600 ct 12.8 ct 32 125 20 1.5 59 1.6 0.4 
F-28200 G-29200 600 cl 30 ct 75 125 20 1.5 59 4.1 1.03 
F-28205 G-29205 600 ct 48 ct 12 125 20 1.5 59 5.2 1.3 
F-28210 G-29210 600 ct 200 ct 50 125 20 1.5 59 26.5 6.B3 
F-28215 G-29215 600 ct 600 ct 150 125 20 15 59 72 18 
F-28220 G-29220 ·600 ct 600 ct 125 20 1.5 59 72 
F-28225 G-29225 600 ct 1200 C1 300 125 20 15 59 160 40 
F-28230 G-29230 640 ct 12.8 ct 32 125 20 1.5 62 1.6 0.4 
F-28235 G-29235 700 ct 100 ct 25 125 20 135 65 12 3 
F-28240 G-29240 800 ct 12.8 ct 3.2 125 20 13 88 16 4 
F-28245 G-29245 800 ct 48 ct 12 125 20 13 88 B.7 1.68 
F-28250 G-29250 800 ct 800 ct 200 125 20 13 88 106 26.5 
F-28255 G-29255 900 ct 600 ct 150 125 20 1.2 93 74 18.5 

F-28260 G-292BO 1000 ct 12 ct 3 125 20 12 120 1.55 0.39 
F·28265 G-29265 1000 ct 50 ct 12.5 125 20 1.2 120 6.6 I.B5 
F-28270 G-29270 1000 ct 1000 ct 250 125 20 1.2 120 120 30 
F-28275 G-29275 1060 ct 128 ct 3.2 125 20 1.2 125 16 0.4 
F-28280 G-29280 1200 ct 12.8 C1 3.2 125 20 1 133 1.6 0.4 
F-28285 G-29285 1200 ct 500 ct 125 125 20 1 133 65 lB.25 
F-28290 G-29290 1200 ct 1200 ct 300 125 20 1 133 160 40 

F-28295 G-29295 '1200 ct 1200 ct 125 20 ,1 133 160 
F-28300 G-29300 1500 ct 12 cl 3 125 20 1 ISO 155 0.39 
F-2B305 G-29305 1500 ct 500 ct 125 125 20 1 180 65 16.3 

F-28310 G·29310 '1500 ct 600 ct 125 20 1 180 73 

F-28315 G-29315 '1500 Cl 1500 ct 125 20 1 180 215 
F-28320 G-29320 1600 cl 12.8 ct 3.2 125 20 1 190 1.B 0.4 

F-28325 G-29325 2000 ct 8ct 2 125 20 0.8 218 1 .25 
F-28330 G·29330 2000 cl 2000 ct 500 125 20 0.8 218 260 65 

F-28335 G-29335 '2000 C1 2000 ct 125 20 0.8 218 260 
F-2B340 G-29340 2000 ct BooO C1 2000 125 20 0.8 218 830 2075 

'INCLUDES ElETROSTATIC SHIELD 

"""Discount Prices: 1-9 Net; 10-241e88 10%; 25-491e8s 16%; 50-991e8s 23%; 100-4991e8s 30% 
Ordering Instructions: No minimum. Net 30 days F.O.B. Mt. Vernon, New York. 

5600 

PRICES I-g··· 
TURNS RAnD 

PRIM/SEC 
SEC SEC 
SER PAR F- G-

CONN CONN Slrl,s Series 
1:1 2:1 27.67 26.32 

1.58:1 3.16:1 27.67 26.32 

1:1 2:1 27.67 26.32 

1.1 2:1 27.67 26.32 

1:1 2:1 27.46 26.32 

1.73:1 3.46:1 25.16 23.94 

1:1 2:1 25.16 . 23.94 

1.58:1 3.16:1 27.46 23.94 

1.58:1 3.16.1 27.46 23.94 

1:1 2:1 25.16 23.94 

3.06:1 6.12:1 25.16 23.94 

1.411 2.83.1 30.07 23.94 

1:1 2:1 30.07 28.54 

3.54'1 7.071 27.32 26.01 

1.73:1 3.46:1 30.07 31.73 

1.221 2.45:1 30.07 28.54 

1:1 2:1 30.07 28.54 

12 11 30.07 28.54 

1:1 21 30.07 28.54 

5:1 10:1 30.07 28.54 

2.45:1 4.9:1 30.07 28.54 

1.411 2.83:1 30.07 28.54 

1:1 21 27.32 28.54 

1:1.41 1.411 32.24 26.01 

5:1 10:1 32.24 3D.62 

3.161 6.32:1 32.24 3D.62 

1.83.1 365:1 32.24 30.62 

1.41:1 2.83:1 32.24 30.62 

11 2:1 29.31 27.90 

1.1.58 1.26:1 32.24 30.62 

1:2.24 1:1.12 32.24 30.62 

1:3.16 1158 32.24 30.62 

6.25.1 12.5:1 29.31 27.90 

5.6:1 112'1 29.31 27.90 

3.16:1 6.32:1 29.31 27.90 

1.83:1 3.651 29.31 27.90 

11 21 32.24 30.62 

11 32.24 3Q.62 

11.1 1.B31 32.24 30.62 

6.851 13.71 32.24 30.59 

4.41:1 8.941 29.31 27.90 

3.54:1 7.071 29.31 27.90 

1.731 3.4B:l 29.31 27.90 

11 2:1 29.31 27.90 
11 32.24 30.59 

1141 1.411 29.31 27.90 

7.01:1 14.14:1 29.31 27.90 

2.65'1 5.291 29.31 27.90 

7.91 15.81 32.24 30.59 

4.08.1 8.161 30.07 27.90 

1.1 2:1 30.07 27.90 

1.221 2.45'1 30.07 27.90 

9131 18.3:1 33.10 31.42 

4.471 8.94:1 33.10 31.42 

1:1 2:1 30.07 27.90 

9.11 18.2:1 33.10 31.42 

9.68 1 19.4.1 33.10 31.42 

1.55:1 3.1:1 33.10 31.42 

1'1 2.1 33.10 31.42 

11 33.10 31.42 

11.21 22.4 1 33.10 31.42 

1.73:1 3.461 30.07 27.90 

1.58 1 30.07 27.90 

1:1 33.10 31.42 

11.2'1 22.41 33.10 31.42. 

15.81 31.61 33.10 31.42 

11 21 33.10 31.42 

1.1 33.10 31.42 

12 11 32.24 30.70 

For immediate engineering assistance or to place an order~Call Toll Free 800-431-1064 

PICO Electronics, Inc. 
A·2334 For manufactl,lrers' sales offices, see yellow pages 



5600 TRANSFORMERS 5600 
PART IlUMBER POWER SECONDARY PRICES 1-9'" 

SECONDARY MlliWAm PRIMARY DC TURNS RATIO 
IMPEDANCE 480 UDAL PRIMARY RESISTAIICE PRIMISEC 

GSlrl .. PRIMARY OHMS 1KHz Hz DC DC OHMS SEC SEC 
F Sori .. 1 ... ,8\ld IMPEDANCE SPliT WINDINGS 1l1li 1l1li CURREIIT RESISTANCE SER PAR SER PAR F· G· 

FSERIES GSERIES Plug·l. Le.llls OHMS SER PAR higher higher ma OHMS CONN CONN CONN CONN Serle. hrll' 

F-28345 G·29345 2500 cl 2500 ct 625 125 20 0.75 280 280 70 ,,1 2:1 32.24 30.70 Plug-In Insulated Leads 
F·28350 G·29350 3000ct 3OO0ct 725 125 20 0.65 330 330 82.5 1:1 2:1 32.24 30.70 

F·28355 G·29355 '3000 ct 3000 ct 125 20 0.65 330 330 1.1 33.10 31.42 I D F·28360 G·29360 3600 ct 3600 cl 900 125 20 0.6 370 450 112.5 1'1 2:1 32.24 30.70 

F·28365 G·29365 4000 ct 16 ct 4 125 20 0.57 400 2.3 0.58 15.8:1 31.6:1 32.24 30.70 

F·28370 G·29370 4000 ct 600ct 150 125 20 0.57 400 73 18.25 2.58:1 5.16:1 32.24 30.70 , 
F·28375 G·29375 4000 ct 1000 cl 250 125 20 0.57 400 120 30 2:1 4:1 32.24' 30.70 

F-28380 G·29380 '4000 cl 8000 ct 125 20 0.57 400 1070 1:1.41 35.48 33.69 

F·28385 G·29385 5000 ct 500 ct 125 125 20 0.5 540 65 16.25 3.16:1 6.32:1 32.24 30.70 

F·28390 G·29390 5000 ct 5000 ct 1250 125 20 0.5 540 650 162.5 1:1 2:1 35.48 33.69 

F·28395 G·29395 7500 ct 50 cl 12.5 125 20 0.5 835 6.6 1.65 12.2:1 24.5:1 35.48 33.69 

F·28400 G·29400 7500 ct HlOcl 25 125 20 0.4 835 12 3 8.66:1 17.3:1 33.00 31.44 

F·28405 G·29405 7500 ct 600 ct 150 125 20 0.4 835 72 18 3.54:1 7.07:1 33.00 31.44 

F·2841 0 G·29410 7500 ct 2500 cl 625 125 20 0.4 835 280 70 1.73:1 3.46:1 33.00 31.44 SCHEMATIC FOR TRANSFORMERS 
F·28415 G·29415 '7500 ct 7500 ct 125 20 0.4 835 1020 1'1 33.00 31.44 WlTH SPLIT SECONDARIES 

F·28420 G·29420 8000 ct 12.8 ct 3.2 125 20 0.4 865 1.6 0.4 25:1 50:1 35.48 33.69 PICO-F PICO-G 

F·28425 G·29425 8000 ct 1000 cl 250 125 20 0.4 865 120 30 2.83:1 5.66:1 35.48 33.69 ]C -]C"~ F·28430 G·29430 '8000 ct 1200 cl 125 20 0.4 865 160 2.58:1 35.48 33.69 

35.48 33.69 
WHITE 

F·28435 G·29435 *9000 ct 9000 cl 125 20 0.4 1160 1160 1:1 'RED 
35.48 33.69 

3 C: CBLACK F·28440 G·29440 10,000 cl 12.8 ct 3.2 125 20 0.36 1200 1.6 0.4 28:1 56:1 

F-28445 G·29445 10,000 ct 16 ct 4 125 20 0.36 1200 1.77 0.44 25:1 50:1 33.00 . 31.44 
BLUE GREEN 

F·2845O G·29450 10,000 cl 100 ct 25 125 20 0.36 1200 12 3 10:1 20:1 33.00 31.44 

F·28455 G·29455 10,000 ct 200 cl 50 125 20 0.36 1200 27 6.75 7.07:1 14.14:1 33.00 31.44 
SCHEMATIC FOR TRANSFORMERS 

F·28460 G·29460 10.000 ct 500 cl 125 125 20 0.36 1200 65 16.25 4.47:1 8.94:1 33.00 31.44 WITH ELECTROSTATIC SHIELD 

F·28465 G·29465 10,000 ct 600ct 150 125 20 0.36 1200 72 lB 4.0B:l B.16:1 33.00 31.44 PICO-F PICO-C 

F·28470 G·29470 10,000 ct 1000 ct 250 125 20 0.36 1200 120 30 3.16:1 6.32.1 33.00 31.44 '3E' "OW'~!t::"'~ F·28475 G·29475 10,000 ct 1200 cl 300 125 20 0.36 1200 160 40 2.88:1 5.77:1 33.00 31.44 

F·284BO 6·294BO 10,000 cl 1500 ct 375 125 20 0.36 1200 215 53.8 2.581 5.16:1 33.10 33.69 2 : 6 RED I BLACK 

F·28485 6·29485 10,000 ct 2000 ct 500 125 20 0.36 1200 260 65 2.24:1 4.471 33.10 31.44 I I 

F·28490 G·29490 10,000 ct 5000 ct 1250 125 20 0.36 1200 650 162.5 1.41:1 2.B3.1 33.10 31.44 3 I 7 BLUE I GREEN 
4 WHITE 

F·28495 G·29495 10.000 ct 7500 ct lB75 125 20 0.36 1200 1020 255 1.15:1 2.3:1 33.10. 31.44 

F·285oo G·29500 10,000 ct 10,000 ct 2500 125 20 0.36 1200 1200 300 1:1 21 30.07 28.64 SCHEMATIC FOR INDUCTORS 
F·28505 G·29505 '10,000 ct 10,000 cl 125 20 0.36 1200 1440 1:1 35.48 33.69 PICO-F PICO-G 

F·28510 G·29510 15,000 ct 400 cl 100 100 15 0.35 1420 43. 10.75 6.12:1 12.241 33.10 31.44 2 RED GREE 

F·28515 G·29515 15,000 ct 500 ct 125 100 15 0.35 1420 49 12.25 5.4B:l 10.95'1 33.10' 31.44 I~SERIES~ 
N 

F·28520 G·29520 15,000 ct 600 cl 150 100 15 0.35 1420 68 17 5:1 101 33.10 31.44 I CONNECTION 

F·28525 G·29525 15,000 ct 10,000 ci 2500 100 15 0.35 1420 1100 275 1.22:1 2.45:1 33.10 31.44 
7 YELLOW BLACK 
2 RED GREE 

F·28530 G·29530 '15,000 cl 15,000 ct 100 15 0.35 1420 1730 1:1 35.4B 33.69 
N 

F·28535 G·29535 15,000 cl 15,000 ct 3750 100 15 0.35 1420 1730 433 1:1 2:1 33.10 31.44 : [: ::::rc~~1~~~' r::::r 
F·2854O G·29540 16,000 ct 1000 ct 250 100 15 0.35 1500 115 2B.75 4:1 81 33.10 31.44 7 YE LLOW BLACK 

F·28545 G·29545 20,000 ct 500ct 125 100 15 0.3 1600 60 15 6.33:1 12.65:1 35.48 33.69 

F·28550 G·25550 20,000 ct 600ct 150 100 15 0.3 1600 66 16.5 5.77:1 11.55:1 35.48 33.69 

F·28555 G-29555 20,000 ct 600ct 200 100 15 0.3 1600 94 23.5 5:1 10:1 35.48 33.69 FEATURES 
F·28560 G·29560 20,000 cl 1000 cl 250 100 15 0.3 1600 106 26.5 4.47:1 B.941 35.48 33.69 • EXTREME RESISTANCE TO THERMAL 
F·28565 G·29565 20,000 ct 5000 ct 1250 100 15 0.3 1600 600 150 2.1 4:1 35.48 33.69 SHOCK 

FFS~~Z8 G~3~~~TAl ~~'lr:I.~ ct?B ,!~~O~"~~24 m~~ x 6)~ mm hlOsTNGLE SHIEt~OO 1100 275 1.41:1 2.B3:1 35.48 33.69 • ULTRA MINIATURE SIZE 
3.50 

FVY·SHIELD MU·METAL SHIELD .31S' d x .275" h (8.0 mm d x 6.99 mm hi USE WITH 
3.50 • PICO IS APPROVED QPL SOURCE F·SHIELD FOR DOUBLE SHIELDING 

G·SHIELD MU·METAL SHIELD .285" d x .33S' h (7.24 mm d x B.51 mm hi SINGLE SHIELD 3.50 
(MIL·T·27) 

GVY·SHIELD MU·METAL SHIELD .315" d x .40" h (B.OO mm d x 10.16 mm hi USE WITH 
G·SHIELD FOR DOUBLE SHIELDING 

3.50 • 5 MAGNETIC SHIELDS AVAILABLE 
GXX·SHIELD MU·METAL SHIELD .3S' d x .465" h (8.89 mm d x 11.81 mm hi USE WITH 

G·SHIELD AND GYY SHIELD FOR TRIPLE SHIELDING 
3.50 

• ELECTROSTATIC SHIELDING CAN BE 
AD OED 

'INCLUDES ELECTROSTATIC SHIELD "'Discount Prices: 1-9 Net; 1D-24 less 10%; 25-491855 16%; SD-99less 23%; 101l-4991e5s 30% 
Orde~ng Instructloos: No minimum. Net 30 days F.O.B. Mt. Vemon, New York • VARIATION OF STANDARD DESIGNS 

AVAILABLE INDUCTORS 

PART NUMBER INDUCTANCE 
F·SERIES G·SERIES HEIIRIES 

F·5825 G·6125 SERIES { 10.0 
2.75 

PARALLEL { 
2.5 

.65 

F·583O G·6130 
SERIES { 

5.5 

1.5 

PARALLEL { 
1.3 

.40 

F·5635 G·6135 
{ 

.85 
SERIES 

.25 

{ .21 
PARALLEL 

.06 

F·5840 G·6140 
{ 

.6 
SERIES 

.15 

{ .15 
PARALLEL 

.04 

EEM 1991 

DC CURREIIT DC RESISTANCE 
ma OHMS 

0 
2250 

2 

0 
560 

4 

0 
1000 

2 

0 
250 

4 

1 
240 

6 

2 
60 

12 

0 
144 

5 

0 
36 

10 

PRICES 1-9'" 
F G 

SERIES SERIES 

27.32 26.01 

27.32 26.01 

27.32 26.01 

27.32 26.01 

INDUCTORS 

• SPECIAL PRODUCTION TECHNIQUES 
ENSURE UNIFORM SIZE AND LEADS 
WHICH ARE FREE OF ENCAPSULANT. 
NO MENISCUS IN LEAD AREA. 

• EVERY UNIT IN THIS CATALOG CAN BE 
MADE WITH A 300 THERMAL CYCLE 
GUARANTEE USING PICO'S SPECIAL SR 
CONSTRUCTION. CONTACT FACTORY FOR 
DETAILS. 

This Product is Patented 

ALL INDUCTORS HAVE SPLIT WINDINGS AND 
MEASUREMENTS ARE LISTED FOR BOTH SERIES AND 
PARALLEL CONNECTIONS. TWO VALUES OF 
INDUCTANCE. EACH AT A PARTICULAR VALUE OF D.C. 
CURRENT, ARE LISTED FOR EACH INDUCTOR. 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

PICO Electronics, Inc. 
For manufacturers' sales offices, see yellow pages A·233: 
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~ ~ 
PICO's 

.. ba nil ......... 
b ............ 

70000 SERIES 

'IC1 310 : 

i.,I,AX .060 ; 060 
I . 

o~· L' --=f .025 

.012 

~Nr·31.0~ 

~m' · .020 . ' --t .050 I 
. . + - . .==i .080 .310 

~ '05~ 
050 T'7' . . ----2 1

' 

, I 
---'-1-- .050 

INOE~ CORNER AT PIN # I 
TERMINALS ARE CLOCKWISE 
FROM PIN # I 

DlME:<SIO:<S ARE ·1:< I:<CHES 

SPECIFICATIONS 
• MIL-T-27: ......................... .......... 
AU units manufactured to MIL-T-27, 
Military Designation is TF5R21 U. 
tor Transformers, TFSR20ZZ for 
Inductors. 

• FREQUENCY RESPONSE: ....... 
±3db. 400 Hz·250 KHz 81 1.0 Milliwatt. 

• MAXIMUM DISTOR1lON: .......... 
5% WiIh Rated Power Level 811 KHz 
and 400 Hz. 

• DIELECTRIC STRENGTH: ......... 
All Units Tested al 200 V RMS. 

• INSULAlION RESISTANCE: ..... 
Greater Than 1 0.000 Mego~ms al 300 
VOC. 

• WEIGHT: ..................................... 
1.5 Grams 

• OPERATING TEMPERATURE: .. 
·55·c 10 +105'c (All Units Can be 
Supplied 10 Class S Requirements. 
+13O·c). 

• TERMINALS: .............................. 
Conductor is copper clad steel. Tinned 
100%. Electroplated Per MIL·T· 
10727A and ASTM CCS 8452. 

THERMAL 
• SHOe 

K: .................... 
25 Cycles. Method 1070. MIL·STD· 
202E. Test Condhion A·l. 

TRANSFORMERS 
POWER SECONDARY _DAIlY 

MlWwams PIIIMARY DC 
I_DANCE 400 UNIIAI. -.... RBlBTANCE 

PIIIMARY OHMS 11Hz Hz DC D. OHMS 
PlCOPART I_IIAIICE SPlIT WINDINGS ... ... CURREIIT - SER -KUMlER - SER PM - hi .... r m. - CONN CONN 

70003 10ct 10ct 2.5 125 20 11.5 1.1 1.35 .34 
71ioo5 2Dct 8ct 2 125 20 8 2.1 1.28 .32 

70010 20ct 20i:t 5 125 20 8 2.1 2.56 .64 

70015 32Cl 32Cl 8 125 20 6.5 3.52 4.32 1.08 

70020 40ct 40ct 10 125 20 5.6 4 4.77 1.19 

70025 48ct 16ct 4 125 20 5.2 4.3 2.3 .58 
70030 50ct 5Dct 12.5 125 20 5 5.5 6.6 1.65 

70035 80ct 32ct 8 125 20 4 8.5 425 1.06 

70040 l00ct 40ct 10 125 20 3.6 12.1 4.85 1.21 
70045 IODd l00ct 25 125 20 3.6 12.1 12 3 

70050 12Dct 12.8ct 3.2 125 20 3.3 13.2 1.6 .4 

70055 120ct SOct 15 125 20 3.3 13.2 7.3 1.83 
70060 12DCl 120ct 30 125 20 3.3 13.2 16 4 

70065 15Dct 12 Cl 3 125 20 3 15 1.56 .39 
70070 15Dct 5DCl 12.5 125 20 3 15 6.6 1.65 

70075 15Dct 100Cl 25 125 20 3 15 14.5 3.63 
70080 150.t 150ct 37.5 125 20 3 15 18.3 4.56 
70085 150ct 600ct 150 125 20 3 15 72 18 
70090 200ct 2DOct 50 125 20 2.5 22 25.8 6.7 

70095 300ct 12ct 3 126 20 2 33 1.56 .39 
70100 30Dct 50ct 12.5 125 20 2 33 6.6 1.65 

70105 300ct 150ct 37.5 125 20 2 33 18.3 4.56 
77110 300ct 300ct 75 125 20 2 33 40.3 10.08 

70115 300ct 600ct 150 125 . 20 2 33 72 18 
70120 32D.t 12.8ct 3.2 125 20 2 34 1.6 0.4 
70125 40Dct 40ct 10 125 20 1.8 49 4.7 1.18 
70130 400ct 12Dct 3D 125 20 1.8 49 16.3 4.08 

70135 400ct 2DOCl 50 1"25 20 1.8 49 27.3 6.83 
70140 40Dct 400ct 100 125 20 1.8 49 49 12.25 

70145 400ct 1000ct 250 125 20 1.8 48 120 30 
70150 40Dct 2DODct 500 125 20 1.8 49 270 67.5 
70155 400ct 4000ct 1000 125 20 1.8 49 476 119 
70160 50Dct 12.8 Cl 3.2 125 20 1.6 54 1.6 0.4 
70165 500ct 16ct 4 125 20 1.6 54 2.3 0.58 
70170 500ct 50ct 12.5 125 20 1.6 54 6.6 1.65 
70175 50Dct 150ct 37.5 125 20 1.6 54 18.3 4.58 

70180 500ct 50Dct ~36 125 20 1.6 54 65 16.3 
70165 "500ct 50Dct - 125 20 1.6 54 65 -
70190 50Dct 60Dct 150 125 20 1.6 54 72 16 
70195 600ct 12.6ct 3.2 125 20 1.5 59 1.6 0.4 

7020D 600ct 30cl 7.5 125 20 1.5 59 4.1 1.03 
70205 60Dct 48Cl 12 125 20 1.5 59 5.2 1.3 

70210 600ct 2DOct 50 125 20 1.5 59 26.5 6.63. 
70215 600Cl 600ct 150 125 20 1.5 59 72 18 

70220 "SOOct 600ct - 125 20 1.5 59 72 -
70225 600ct 120Dct 300 125 20 1.5 59 160 40 
70230 640ct 12.8c1 3.2 125 20 1.5 62 1.6 0.4 
70235 700ct IODct 25 125 20 1.35 65 12 3 
70240 800ct 12.8ct 3.2 125 20 1.3 88 15 4 

70245 800ct 48ct 12 125 20 1.3 88 6.7 1.88 
70250 800ct 800ci 20D 125 2IJ 1.3 88 106 26.5 
70255 900ct 600ct 150 125 20 1.2 93 74 18.5 
70260 lODDct 12 ct 3 125 20 1.2 120 1.55 0.39 

70265 lODDct 50ct 12.5 125 20 1.2 120 6.6 1.65 
70270 l000ct l000ct 250 125 20 1.2 120 120 30 
70275 1060ct 12.8ct 3.2 125 20 1.2 125 1.6 0.4 
70280 1200ct 12.8ct 3.2 125 20 1 133 1.6 0.4 
70285 1200ct 500ct 125 125 20 1 133 65 16.25 

70290 1200ct 12D0ct 300 125 20 1 133 160 40 
70295 ·1200ct 12D0ct - 125 20 1 133 160 -
10300 l50Dct 12ct 3 125 20 1 180 1.55 0.39 

70305 1500ct 5DDct 125 125 20 1 180 65 16.3 
70310 ·1500ct 600ct - 125 20 1 180 73 -
70315 ·15ODct 1500ct - 125 20 1 180 215 -
70320 l80Dct 12.8ct 3.2 125 20 1 190 1.6 0.4 
70325 2000ct 8ct 2 125 20 0.8 218 1 .25 
70330 2000ct 2D00ct 500 125 20 0.8 218 260 65 
70335 ·2000ct 2D00ct - '125 20 0.8 218 260 -
70340 200Dct 8000ct 2000 125 20 0.8 218 830 207.5 . INCLUDES ELECTROSTATIC SHIELD 

···Discount Prices; 1-9 Net; 10-24 less 10%; 25-49iess 16%; 50-9918SS 23%; 100-499 less 30% 
Ordering Instructions: No minimum. Net 30 days EO.B. MI. Vernon. New Yolk. 

5600 

1URNS/RATIO 
PRlMI8EC 

SEC SEC PlCO 
SER PAR PRIGES 

CONN CONN 1-9 """ 

1:1" 2:1 29.01 
1.58:1 3.16:1 29.01 
1:1 2:1 29.01 
1:1 2:1 29.01 
1:1 2:1 28.78 
1.73:1 3.46:1 26.37 
1:1 2:1 26.37 
1.58:1 3.16:1 28.78 
1.58:1 3.16:1 28.78 
1:1 2:1 26.37 
3.06:1 6.12:1 26.37 
1.41:1 2.83:1 31.54 
1:1 2:1 31.54 
3.54:1 7.07:1 30.53 
1.73:1 3.46:1 31.54 
1.22;1 2.45:1 31.54 
1:1 2:1 31.54 
1:2 1:1 31.54 
1:1 2:1 31.54 
5:1 10:1 31.54 
2.45:1 4.9:1 31.54 
1:1.41 2.83:1 31.54 
1:1 2.1 31.54 
1:1.41 1.41:1 28.67 

5:1 10:1 33.82 
3.16:1 6.32:1 33.82 
1.83:1 3.65:1 33.82 
1.41:1 2.83:1 33.82 
1:1 2:1 30.75 
1:1.58 1.26:1 33.82 
1:2.24 1:1.12 33.82 
1:3.16 1:1.56 33.82 
6.25:1 12.5:1 30.75 
5.6:1 11.2:1 30.75 
3.16:1 6.32:1 30.75 
1.63:1 3.65:1 30.75 
1:1 2:1 33.82 
1:1 - 33.62 
1:1.1 1.83:1 33.62 
6.85:1 13.7:1 33.82 
4.47:1 8.94:1 30.75 
3.54:1 7.07:1 30.75 
1.73:1 3.46:1 30.75 
1:1 2:1 30.75 
1:1 - 33.82 
1:1.41 1.41:1 31.54 
7.07:1 14.14:1 31.54 
2.65:1 5.29:1 31.54 
7.9:1 15.8:1 33.82 
4.08:1 8.16:1 30.75 
1:1 2:1 30.75 
1.22:1 2.45:1 30.75 
9.13:1 18.3:1 34.71 
4.47:1 8.94:1 34.71 

1:1 2:1 31.54 
9.1:1 18.2:1 34.71 
9.68:1 19.4:1 34.71 
1.55:1 3.1:1 34.71 
1:1 2:1 34.71 
1:1 - 34.71 
11.2:1 22.4:1 34.71 
1.73:1 3.46:1 31.54 
1.56:1 - 31.54 

1:1 - 34.71 
11.2:1 22.4:1 34.71 
15.8:1 31.6:1 34.71 

1:1 2:1 34.71 
1:1 - 34.71 
1:2 1:1 33.82 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

PI CO Electronics, Inc. 
453 N. MacQuesten Pkwy., Mt. Vernon, N.V. 10552.914-699-5514. FAX 914-699-5565 

A·2336 For manufacturers' salee offices, see yellow pages EEM 1991 



5600 TRANSFORMERS 5600 
POWER SECONDARY 

SflIlFAce_ 
SECONDARY MILUWAlTS PRIMARY DC TURNSIRATIO 
IMPEDANCE 400 UNBAL JlftIMARY RESISTANCE PRIMISEC 

PRIMARY OHMS 1 KHz Hz DC DC OHMS SEC SEC PICO 
PlCO PART IMPEDANCE SPUT WINDINGS ,,' .nd CURREN ,IJIS_ SER !'11ft SER PAR PRICES 
NUMBER OHMS SER PAR tlighir high., ma OHMS CONN CDNN CDNN CONN 1-9"· , 011117' 
70345 2500 cl 2500 cl 625 125 20 0,75 280 280 70 1:1 2:1 33,82 

70350 3000cl 3000 cl 725 125 20 0.65 330 330 82.5 1:1 2:1 33.82 70000 SERIES ~ 
70355 '3000cl 3000 ct - 125 20 0.65 330 330 - 1:1 - 33.82 

70360 3600ct 3600 cl 900 125 20 0.6 370 450 112.5 1:1 2:1 33.82 

70365 4DOOci 16 cl 4 125 20 0.57 400 2.3 0,58 15.8:1 31.6:1 33.82 

70370 4000 cl 600 cl 150 125 20 0.57 400 73 18.25 2.58:1 5.16:1 33.82 

70375 4000 cl 1000 cl 250 125 20 0.57 400 120 30 2:1 4:1 33.82 

70380 '4000ct 8000 ct - 125 20 0.57 400 1070 - 1:1041 - 37.18 

70385 SOOOcl 500c! 125 125 20 0,5 540 65 16.25 3,16:1 6.32:1 33.82 

70390 5000et 5000 cl 1250 125 20 0.5 540 650 162.5 1:1 2'1 33.82 
~CHEMATIC FOR TRA!'\SFORMERS 

70395 7500et 50 et 12.5 125 20 0,5 835 6.6 1.65 12,2:1 24,5:1 37.18 WITH SPLIT SECO:-;DARmS 
70400 7500ct 100 ct 25 125 20 0.4 835 12 3 8.66:1 17.3:1 34.16 

70405 7500Cl 600 cl 150 125 20 0.4 835 72 18 3.54:1 7.07:1 34.16 

:3 c: 70410 7500 ct 2500 cl 625 125 20 0.4 835 280 70 1.73:1 3,46:1 34.16 

70415 ·7500et 7500 ct - 125 20 0.4 835 1020 - 1:1 - 34.16 

70420 8000cl 12.8cl 3,2 125 20 0.4 865 1.6 0.4 25:1 50:1 37.18 c: 70425 8000ct 1000 cl 250 125 20 0.4 865 120 30 2,83:1 5.66:1 37.18 

70430 ·8000et 1200cl - 125 20 0.4 865 160 - 2.58:1 - 37.18 

70435 '9000et 9OO0cl - 125 20 004 1160 1160 - 1:1 - 37.18 

70440 1O,000cl 12,8cl 3,2 125 20 0.36 1200 1.6 0.4 28:1 56:1 37.18 

70445 10,000 cl 16cl 4 125 20 0.36 1200 1.77 0.44 25:1 50:1 34.16 SCHE~IATIC FOil THA'>SFOHMERS 
WITH ELECTROSTATIC SHIELD 

70450 10,000 cl 100cl 25 125 20 0.36 1200 12 3 10:1 20:1 34.16 

70455 10,000 cl 200cl 50 125 20 0.36 1200 27 6.75 7.07:1 14.14:1 34.16 

'j'E 70460 10,000cl SOOcl 125 125 20 0.36 1200 65 16.25 4.47:1 8.94:1 34.16 I 
70465 10,000 ct 600cl 150 125 20 0.36 1200 72 18 4.08:1 8,16:1 34.16 2 I 7 

70470 10.000 ct 1000 cl 2SO 125 20 0.36 1200 120 30 3,16:1 6.32:1 34,16 

3 i 8 70475 10,000 cl 1200 ct 300 125 20 0,36 1200 160 40 2.88:1 5.77:1 34.16 

70480 10,000 ct 1500 cl 375 125 20 0.36 1200 215 53,8 2,58:1 5.16:1 34.71 5 

70485 10,000 cl 2000 et 500 125 20 0.36 1200 260 65 2,24:1 4.47:1 34.71 

70490 10,000 cl 5000et 1250 125 20 0,36 1200 650 162,5 1.41:1 2.83:1 34.71 SCIIE~IATIC FOil I'>IlCCTOIlS 
70495 10,000et 7500 ct 1875 125 20 0,36 1200 1020 255 1.15:1 2.3:1 34.71 

70500 10,000ct 10,000 cl 2500 125 20 0.36 1200 1200 300 1:1 2:1 31.54 1~2 70S05 '10,000 cl 10,OOOet - 125 20 0.36 1200 1440 - 1:1 - 37.18 SEllIES 

70510 1420 43 10.75 6.12:1 12.24:1 34.16 
CO'>~ECTIO~ 

15,000 cl 400et 100 100 15 0.35 3 .j' 
70515 15,000 cl SOOcl 125 100 15 0.35 1420 49 12.25 5.48:1 10,95:1 34.16 

70520 15,000et 600et 150 100 15 0.35 1420 68 17 5:1 10:1 34.16 
lr:=r

2 
70525 15,000 cl 10,OOOet 2500 100 15 0.35 1420 1100 275 1.22:1 2045:1 34,16 I'AHA I.U:I 

(·O"'~.(·TI():-' 

70530 '15,000 cl 15,000 cl - 100 15 0.35 1420 1730 - 1:1 - 37.18 3 4 

70535 15,000et 15,OOOet 3750 100 15 0.35 1420 1730 433 1:1 2:1 34.71 

70540 16,000 cl l000cl 250 100 15 0.35 1500 115 28.75 4:1 8:1 34.71 

70545 20,000 cl 500cl 125 100 15 0.3 1600 60 15 6.33:1 12.65:1 37.18 

70550 20,000 cl 600CI 150 100 15 0.3 1600 66 16.5 5.77:1 11.55:1 37,18 FEATURES 
70555 20,000 cl 800cl 200 100 15 0.3 1600 94 23.5 5:1 10:1 37.18 • EXTREME RESISTANCE TO THERMAL SHOCK 

70560 20,000 cl 1000cl 250 100 15 0.3 1600 106 26.5 4.47:1 8.94:1 37.18 • ULTRA MINIATURE SIZE 

70565 20,000 cl 5000 cl 1250 100 15 0.3 1600 600 150 2:1 4:1 37.18 • PICO IS APPROVED QPL SOURCE (MIL·T-27) 

70570 20,000cl 10,000 cl 2500 100 15 0,3 1600 1100 275 1.41:1 2.83:1 37,18 • MAGNETIC SHIELD DESIGN AVAILABLE 
• ELECTROSTATIC SHIELDING CAN BE ADDED 

·INCLUDES ELECTROSTATIC SHIELD • VARIATION OF STANDARD DESIGNS AVAILABLE 

···Di5count Prices: 1-9 Net 10-24 less 10%; 25-49 less 16%; 50-99 less 23%; 100-499 less 30% 
Ordering Instructions: No minimum, Net 30 days EO,B, Mt Vernon, New York, 

• SPECIAL PRODUCTION TECHNIQUES ENSURE 
UNIFORM SIZE AND LEADS WHICH ARE FREE OF 
ENCAPSULANT. NO MENISCUS IN LEAD AREA. 

INDUCTORS 

PART NUM8ER INDUCTANCE 

SERIES { 
70825 

PARALLEL { 

SERIES { 
70830 

PARALLEL { 

SERIES { 
70835 

PARALLEL { 

SERIES { 
70840 

PARALLEL { 

10.0 
2.75 
2.5 

65 

5.5 
1.5 
1.3 
.40 

.85 
,25 
.21 
.06 

.6 
,15 
.15 
,04 

DC CURRENT DC RESISTANCE 
rna OHMS 

0 
2250 2 

0 560 
4 

0 
1000 2 

0 250 
4 

1 
240 6 

2 60 
12 

a 
144 5 

0 36 
10 

PRICES 
1-9'" 

30.02 

30.02 

30.02 

30.02 

• EVERY UNIT IN THIS CATALOG CAN BE MADE 
WITH A 300 THERMAL CYCLE GUARANTEE 
USING PICO'S SPECIAL SR CONSTRUCTION. 
CONTACT FACTORY FOR DETAILS. 

THIS PRODUCT IS PATENTED 

INDUCTORS 
ALL INDUCTORS HAVE SPLIT WINDINGS AND MEASUREMENTS ARE LISTED 
FOR BOTH SERIES AND PARALLEL CONNECTIONS, TWO VALUES OF INDUC
TANCE, EACH AT A PARTICULAR VALUE OF D,C, CURRENT, ARE LISTED FOR 
EACH INDUCTOR 

For immediate engineering assistance or to place an order-:Call Toll Free 800-431-1064 

PIca Electronics, Inc. 
453 N. MacQuesten Pkwy_, Mt. Vernon, NY 10552.914-699-'5514. FAX 914-699-5565 

FQr manufacturers' sales offices, see yellow pages A·2337 



5600 TRANSFORMERS 5600 

PlCO'. POWER IECOIIDARY PlCO 
PlOOPART IECOIIDARY WATIS PRIMAII,Y DC TURII8IMI1O PRICES 

alb ............. NUMIER IMPEDANCE 4l1li IIIIIIAL PRIM RESlSTANCI: PRIMIIEC 1 .. ••• PRIMARY OHMS 1KHz Hi DC DC OHMI SEC SEC 

1J'anSfot ..... W ..... IMPEDAIICE 8PlITWIN~!'!8I .... ... CURRENT IIUIIT SER PAR 8ER PAR IV-
PI ..... OHMS lEft PAR - ~ .... .. OHMS COlIN CONN OONN COlIN So ... 

~ 
W-26003 lOci lOci 2.5 .4 .075 31.6 1.1 1.3 .33 1:1 2:1 20.41 

. rlaee Mount ~e~3AO A.2341 W-~05 20cI 8c1 2 .4 .075 22.3 2.2 1 .25 1.58:1 3.16:1 20.41 
W-28010 20cl 20cI 5 .4 .075 22.3 2.2 2.6 .65 1:1 2:1 20.41 For SU see pages • W-26015 32c1 32c1 8 .4 .075 17.6 3.5 4.2 1.05 1:1 2:1 20.41 thiS series. W-28020 40cI 40cI 10 .4 .075 15.8 4 4.5 1.2 1:1 2:1 20.41 ...... W-28025 46c1 16c1 4 .4 .075 14.4 5.3 1.9 .46 1.73:1 3.46:1 21.64 

WSERIES W-28030 50cI 50cl 12.5 .4 .075 14.1 5.6 6.5 1.6 1:1 2:1 21.64 

Plug-In W-26035 80cl 32c1 6 .4 .075 11.1 8 4 1 1.58:1 3.16:1 25.72 
W-26040 l00cl 40cI 10 .4 .075 10 10 4.5 1.2 1.58:1 3.16:1 21.64 
W-26045 l00cl l00cl 25 .4 .075 10 10 12 3 1:1 2:1 21.64 
W-28050 120cI 12.8c1 3.2 .4 .075 9.1 12 1.5 .36 3.06:1 6.12:1 19.47 
W-26055 120cl 80cI 15 .4 .075 9.1 12 7.2 1.8 1.41:1 2.83:1 25.72 
W-26080 120 cI 120el 30 .4 .075 9.1 12 14.5 3.6 1:1 2:1 25.72 
W-28065 150cl 12c1 3 .4. .075 6.2 15 1.5 .36 3.54:1 7.06:1 19.47 
W-28070 150cl 50cI 12.5 .4 .075 8.2 15 6 1.5 1.73:1 3.46:1 21.64 
W-26075 150cI l00cl 25 .4 .075 8.2 15 12 3 1.22:1 2.45:1 21.64 
W-26060 150cl 150cl 37.5 .4 .075 8.2 15 16.6 4.2 1:1 2:1 25.72 
W-26065 150cl 800ci 150 .4 .075 8.2 15 70 17.5 1:2 1:1 21.64 
W-26090 200cl 200cl 50 .4 .075 7 20 24 6 1:1 2:1 . 21.64 
W-26095 300cl 12c1 3 .4 .075 5.8 30 1.5 .36 5:1 10:1 19.47 

.35" M"X. DlA. W-26100 300ci 50cl 12.5 .4 .075 5.8 30 6 1.5 2.45:1 4.9:1 21.64 

""MAA~=rMM 
W-26105 300el 150cl 37.5 .4 .075 5.6 30 18 4.5 1.41:1 2.83:1 21.64 
W-26110 300et 300cl 75 .4 .075 5.8 30 36 9 1:1 2:1 25.72 _r- ( B.13 MAX. ) W-26115 300ci 800ci 150 .4 .075 5.8 30 72 18 1:1.41 1.41:1 19.47 
W-2612O 320cI 12.8c1 3.2 .4 .075 5.6 32 1.5 .38 5:1 10:1 19.47 
W-26125 400cl 40cI 10 .4 .075 5 40 4.5 1:1 3.16:1 6.32:1 25.72 

( 0.51 ) 1. 00" !. 25" W-26130 400cl 120cl 30 .4 .075 5 40 14 3.5 1.83:1 3.65:1 25.72 (25.4 t 6.35) 

~ 
W-26135 400cl 200cl 50 .4 .075 5 40 24 6 1.41:1 2.83:1 21.64 
W-2614O 400cl 400cl 100 .4 .075 5 40 46 12 1:1 2:1 25.72 

- W-26145 400cl looocl 250 .4 .075 5 40 120 30 1:1.58 1.26:1 29.49 
W-26150 400cl 2OO0cl 500 .4 .075 5 40 240 80 1:2.24 1:1.12 29.49 

.25" DlA_ W-26155 400ci 4000cI 1000 .4 .075 5 40 460 120 1:3.16 1:1.58 26.65 

'..,,"~~ .175"DIA. W-26180 500cl 12.8c1 3.2 .4 .075 4.5 50 1.5 .38 6.25:1 12.5:1 22.57 
(4.45 DlA.) W-26185 500cl 16c1 4 .4 .075 4.5 50 2 .5 5.6:1 11.2:1 22.57 

45° -
W-26170 500cl 50cl 12.5 .4 .075 4.5 50 6 1.5 3.16:1 6.32:1 22.57 
W-26175 500 cI 150cl 37.5 .4 .075 4.5 50 18 4.5 1.83:1 3.65:1 22.57 
W-26180 500cl 500ct 125 .4 .075 4.5 50 60 15 1:1 2:1 22.57 

WHITE DOT AT TERMINAL #1 
W-26185 '500 cI 500ct - .4 .075 4.5 50 60 - 1:1 - 22.57 TERMINALS CLOCKWISE FROM 

PIN #I W-26190 500ct 800ct 150 .4 .075 4.5 50 72 18 1:1.1 1.83:1 22.57 
W-26195 800ci 12.8c1 3.2 .4 .075 4.1 80 1.5 .38 6.85:1 13.7:1 19.47 

DIMENSIONS ARE IN INCHES (MM) W-26200 800ct 30cI 7.5 .4 .075 4.1 80 3.6 .9 4.47:1 8.94:1 20.41 
W-26205 BOOct 46ct 12 .4 .075 4.1 60 5.8 1.45 3.54:1 7.07:1 20.41 
W-26210 800ct 200ct 50 .4 .075 4.1 80 24 6 1.73:1 3.46:1 20.41 
W-26215 600 cI 600cl 150 .4 .075 4.1 80 72 18 1:1 2:1 20.41 

SPECIFICATIONS W-26220 '800cI 800ci - .4 .075 4.1 80 72 - 1:1 - 22.58 
• MIL-T·27: .................................. W-26225 600cl 1200ct 300 .4 .075 4.1 60 144 38 1:1.41 1.41:1 20.41 
All units manufaclured to MIL-T-27, W-26230 640ct 12.8c1 3.2 .4 .075 3.9 64 1.5 .38 7.07:1 14.14:1 20.41 Military Designation is TF5R21 ZZ 

W-26235 700ct l00cl 25 .4 .075 3.8 70 12 3 2.65:1 5.29:1 20.41 for Transformers, TF5R20ZZ for 
Inductors. W-26240 800cl 12.8c1 3.2 .4 .075 3.5 80 1.5 .38 7.9:1 15.8:1 20.41 
• FREQUENCY RESPONSE: ..... W-26245 BOOct 46c1 12 .4 .075 3.5 80 5.8 1.45 4.08:1 8.16:1 22.58 
±3db, 400 Hz-l00 KHz at 1.0 

W-26250 800el 800ct 200 .4 .075 3.5 80 96 24 1:1 2:1 20.41 Milliwatt. 

• MAXIM!JM DISTORTION: ........ W-26255 900cl 600cl 150 .4 .075 3.3 90 72 18 1.22:1 2.45:1 20.41 
5% With Rated Power Level at 1 W-26260 l000ct 12c1 3 .4 .075 3.2 100 1.5 .38 9.13:1 18.3:1 20.41 
KHz and 400 Hz. W-26285 l000cl 50cl 12.5 .4 .075 3.2 100 6 1.5 4.47:1 8.94:1 22.58 
• DIELECTRIC STRENGTH: ...... W-26270 1000 ct loooci 250 .4 .075 3.2 100 120 30 1:1 2:1 22.58 All Units Tested at 200 V RMS. 

• INSULATION RESISTANCE: ... 
W-26275 1060cl 12.8c1 3.2 .4 .075 3.1 106 1.5 .38 9.1:1 18.2:1 20.41 

~seb~~an 10,000 Megohms at W-26280 1200 ct 12.8c1 3.2 .4 .075 2.9 120 1.5 .38 9.68:1 19.4:1 18.38 
W-26285 1200ci 500cl 125 .4 .075 2.9 120 60 15 1.55:1 3.1:1 18.38 

• WEIGHT: ................................... W-26290 1200cl 1200cl 300 .4 .075 2.9 120 140 35 1:1 2:1 18.38 2.5 Grams 

• OPERATING TEMPERATURE: 
W-26295 '1200 ct 1200cl - .4 .075 2.9 120 140 - 1:1 - 25.15 

-55'c to +105'c (All Units Can be W-26300 1500 cI 12c1 3 .4 .075 2.6 150 1.5 .38 11.2:1 22.4:1 20.41 
Supplied to Class S Requirements, W-26305 1500 ct 800ct 125 .4 .075 2.6 150 80 15 1.73:1 3.46:1 22.58 
+130·c). W-26310 '1500cl 600el - .4 .075 2.6 150 72 - 1.58:1 - 22.58 
• TERMINALS: ............................ W-26315 '1500cl 1500cl - .4 .075 2.6 150 180 - 1:1 - 22.58 Solid .016 Diameter Conductor. 
Conductor is Copper Clad Steel. W-26320 1800cl 12.8c1 3.2 .4 .075 2.5 160 1.5 .38 11.2:1 22.4:1 20.41 
TInned 100%. Electroplated Per MiI- W-26325 2000ci 8c1 2 .4 .075 2.2 200 1 .25 15.8:1 31.6:1 26.65 
T-l0727 A and ASTM CCS 8452. 

W-26330 2000 cI 2OO0cl 500 .4 .075 2.2 200 240 60 1:1 2:1 26.65 
• THERMAL SHOCK: ................. 
25 Cycles, Method 1070, MIL-STD- W-26335 '2OO0cl 2000cl - .4 .075 2.2 200 240 - 1:1 - 29.49 
202E. Test Condition A-I. W-26340 2000 cI 8000ci 2000 .4 .075 2.2 200 960 240 1:2 1:1 26.85 

W-26345 2500 cI 2500 cI 625 .4 .075 2 250 300 75 1:1 2:1 26.65 . "'DIscount PrtCBS: 1-9 Net; 10-24 less 10%; 25-49 less 16% INCLUDES ELECTROSTATIC SHIELD 
50-99 less 23%; 100-499 less 30% 

Ordering Instructions: No mlnimum.Net 30 days F.O.B. Mt. Vernon, New York. 

For immediate engineering assistance or to place an order-C." Toll Free 800-431-1064 

PICO Electronics, Inc. 
453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552.914·699·5514. FAX 914·699·5565 

A·2338 For manufacturers' sales offices, See yellow pages EEM 1991 



5600 TRANSFORMERS 
POWER SECONDARY PlCO 

PICO PART SECONDARY WArn PRIMARY DC TURN8J1IAT10 PRICES 
NUMBER IMPEDANCE 400 UNIAL PRIM RESISTANCE PRiM/SEC 1-9 ••• 

PRIMARY OHMS 1 KHz Hz DC DC OHMS SEC SEC 
W80rl •• IMPEO SPLIT WINDINGS ,lid 1ft' CURRENT RESIST SER PAR SER PAR W-
PlUg-In OHMS SER PAR ...... .- RIO OHMS COHN CONN CONN CONN Serllli 

W-26350 3000el 3000 et 725 .4 .075 1.8 300 360 90 1:1 2:1 21.64 
W-26355 '3000el 3000 el - .4 .075 1.8 300 360 - 1:1 - 29.49 
W-26360 3600el 3600et 900 .4 .075 1.7 360 432 108 1:1 2:1 21.64 
W-26365 4000el 16 el 4 .4 .075 1.6 400 1.9 .47 15.8:1 31.6:1 26.65 

W-26370 4000 el 600 el 150 .4 .075 1.6 400 72 18 2.58:1 5.16:1 26.65 
W-26375 4000 el l000el 250 .4 .075 1.6 400 120 30 2:1 4:1 29.49 

W-26380 '4000et 6000 el - .4 .075 1.6 400 960 - 1:1.41 - 29.49 

W-26385 SOOOet 500et 125 .4 .075 1.4 500 60 15 3.16:1 6.32:1 22.58 

W-26390 5000et 5000et 1250 .4 .075 1.4 500 600 150 1:1 2:1 22.58 
W-26395 7500et 50el 12.5 .33 .075 1.2 750 6 1.5 12.2:1 24.5:1 22.58 
W-26400 7500 el 100el 25 .33 .075 1.2 750 12 3 8.66:1 17.3:1 22.58 
W-26405 7500ct 600el 150 .33 .075 1.2 7SO 72 18 3.54:1 7.07:1 25.14 
W-26410 7500et 2SOOet 625 .33 .075 1.2 750 300 75 1.73:1 3.46:1 25.14 

W-26415 '7500et 7500 el - .33 .075 1.2 7SO 900 - 1:1 - 29.49 

W-2642O 8000et 12.8 et 3.2 .3 .075 1.1 800 1.5 .38 25:1 50:1 22.58 
W-26425 8000et l000et 2SO .3 .075 1.1 800 120 30 2.83:1 5.66:1 25.14 
W-26430 '3OOOet 1200et - .3 .075 1.1 800 144 - 2.58:1 - 29.49 
W-26435 '9OO0et 9OO0et - .27 .075 1.1 900 1080 - 1:1 - 29.49 

W-26440 10,OOOet 12.8 et 3.2 .25 .075 1.0 1000 1.5 .38 28:1 56:1 20.41 

W-26445 10,000 el 16 et 4 .25 .075 1.0 1000 1.1Il .48 25:1 50:1 20.41 
W-26450 10,000 el l00et 25 .25 .075 1.0 1000 12 3 10:1 20:1 22.58 

W-26455 10,oooet 200et 50 .25 .075 1.0 1000 24 6 7.07:1 14.14:1 22.58 
W-26480 10,000 el 500et 125 .25 .075 1.0 1000 60 15 4.47:1 8.94:1 22.58 
W-26465 10,OOOet 600et 150 .25 .075 1.0 1000 72 18 4.08:1 8.16:1 22.58 
W-26470 10,OOOet 1000el 250 .25 .075 1.0 1000 120 30 3.16:1 6.32:1 22.58 
W-26475 10,OOOct 1200et 300 .25 .075 1.0 1000 144 36 2.89:1 5.77:1 26.65 
W-26480 10,OOOet 1500et 375 .25 .075 1.0 1000 180 45 2.58:1 5.16:1 26.65 

W-26485 10,000 el 2000 el 500 .25 .075 1.0 1000 240 60 2.24:1 4.47:1 26.09 
W-26490 10,oooet 5000 el 1250 .25 .075 1.0 1000 600 150 1.41:1 2.83:1 26.091 

W-26495 10,OOOet 7500et 1875 .25 .075 1.0 1000 900 225 1.15:1 2.3:1 26.65 
W-26500 10,OOOet 10,OOOet 2500 .25 .075 1.0 1000 1200 300 1:1 2:1 25.72 
W-26505 '10,OOOet 10,OOOet - .25 .075 1.0 1000 1200 - 1:1 - 29.49 
W-26510 15,OOOet 400et 100 .16 .075 .82 1500 48 12 6.12:1 12.24:1 25.72 
W-26515 15,OOOet SOOel 125 .16 .075 .82 lSOO 60 15 5.48:1 10.95:1 25.72 
W-26520 15,OOOet 600et ISO .16 .075 .82 1500 72 18 5:1 10:1 25.72 

W-26525 15,OOOet 10,OOOet 2500 .16 .075 .82 1500 1200 300 1.22:1 2.45:1 25.72 
W-26530 '15,OOOet 15,000 et - .16 .075 .82 1500 1800 - 1:1 - 29.49 

W-26535 15,OOOet 15,OOOet 37SO .16 .075 .82 1500 1800 450 1:1 2:1 26.55 
W-26540 16,000 el l,OOOet 250 .15 .075 .8 1600 120 30 4:1 8:1 26.55 

W-26545 20,000 et 500et 125 .125 .075 .7 2000 60 15 6.33:1 12.65:1 25.72 
W-26550 20,000 et 600et 150 .125 .075 .7 2000 72 18 5.77:1 11.55:1 25.72 

W-26555 20,000 el 800et 200 .125 .075 .7 2000 96 24 5:1 10:1 23.51 
W-26560 20,000 et 1000 et 250 .125 .075 .7 2000 120 30 4.47:1 8.94:1 29.49 

W-26565 20,000 Cl 5000et 1250 .125 . 075 .7 2000 600 150 2:1 4:1 25.72 
W-26570 20,000 et 10,OOOet 2500 .125 .075 .7 2000 1200 300 1.41:1 2.83:1 25.72 
W-26575 '20,000 cl 20,000 et - .125 .075 .7 2000 2400 - 1:1 - 29.49 
W-26580 25,000 et 500et 125 .1 .075 .63 2500 60 15 7.07:1 14.14:1 26.65 
W-26585 25,000 et 1000 el 250 .1 .075 .63 2SOO 120 30 5:1 10:1 26.65 
W-26590 30,000 Cl SOct 12.5 .083 .075 .58 3000 6 1.5 24.5:1 49:1 26.65 

W-26595 30,OOOcl 1200 cl 300 .083 .075 .58 3000 144 36 5:1 10:1 26.65 

W-26600 30,000 cl 500cl 125 .083 .075 .58 3000 60 15 7.75:1 15.5:1 26.65 
W-26605 30,000 cl 200et SO .083 .075 .58 3000 24 6 12.25:1 24.5:1 26.65 
W-26610 30,000 et 5,000 el 1250 .083 .075 .58 3000 600 ISO 2.45:1 4.9:1 26.65 
W-26615 30,000 et 10,OOOet 2500 .083 .075 .58 3000 1200 300 1.73:1 3.46:1 26.65 
W-26620 '30,000 et 30,000 et - .083 .075 .58 3000 3600 - 1:1 - 29.49 
W-26625 40,000 et 400et 100 .062 .062 .5 4000 48 12 10:1 20:1 29.49 

W-SHIELD MU-METAL SHIELD .37'0 x .32-H (9.4mmD x 8.1mmH) SINGLE SHIELD 3.52 
WXX-5HIELD MU-METAL SHIELD .395'0 x .33-H (10mmD x 8.4mmH) USE WITH W SHIELD FOR OOUBLE SHIELDING 3.52 

'INCLUDES ElECTROSTATIC SHIELD 

INDUCTORS 
ALL INDUCTORS HAVE SPLIT WINDINGS AND MEASUREMENTS ARE LISTED 
FOR BOTH SERIES AND PARALLEl CONNECTIONS. TWO VALUES OF INDUC
TANCE, EACH AT A PARTICULAR VALUE OF D.C. CURRENT, ARE LISTED POR 
EACH INDUCTOR. 

PICOPART INDUCTANCE DC CURRENT DC RESISTANCE PRICES 
NUMBER SERIES ma OHMS 1-9'" 

. SERIES { D.l 4 
.08 10 25 W-26705 

{ . 025 8 20.41 
PARALLEL .02 2D 6.5 

SERIES { 0.9 2 
0.5 6 105 

W-26710 
{ .23 4 20.41 

PARALLEL .13 12 26 

SERIES { 2.5 2 630 D.9 4 W-26715 
{ 0.6 4 20.41 

PARALLEL 0.23 8 160 

W-26720 SERIES { 4.5 2 2300 1.2 4 

{ 1.1 4 21.67 
PARALLEL 0.3 8 575 

* **Oiscount Prices: 1--9 Net; 

~ 

10-24 less 10%; 25-49 less 16%; 
50-99 less 23%; 100-499 less 30% 

Ordering Instruclions: 
No minimum. Nel 30 days 
W.B. Mt. Vernon, New York. 

_ mediate 
for I~neering 

eng I .stance 
asSI laCe 
or to P der-
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\\ free 
canTO 1064 

~ 800-431 -

....... 
EEM 1991 For manufacturers' sales offices, see yellow pages 

5600 

PICO'. 
ultra-minialure 
transfonners 

WSERIES 
Plug-In 

SCHEMATICS FOR TRANSFORMERS 
WITH SPLIT SECONDARIES 

:3 c: 
c: 

SCHEMATIC FOR TRANSFORMERS 
WITH ELECTROSTATIC SHIELD 

:j!E 
3 ~ 7 

SCHEMATIC FOR INDUCTORS 

l~~IES CONNECTION 
4 7 

1~2 PARALLEL 
4 7 CONNECTION 

FEATURES 

• EXTREME RESISTANCE TO THERMAL SHOCK 

• ULTRA MINIATURE SIZE 

• PICO IS APPROVED QPL SOURCE (MIL-T-27) 
• MAGNETIC SHIELDS AVAILABLE 

• ELECTROSTATIC SHIELDING CAN BE ADDED 

• VARIATION OF STANDARD DESIGNS AVAILABLE 

• SPECIAL PRODUCTION TECHNIQUES ENSURE 
UNIFORM SIZE AND LEADS WHICH ARE FREE OF 
ENCAPSULANT. NO MENISCUS IN LEAD AREA . 

• EVERY UNIT IN THIS CATALOG CAN BE 
MADE WITH A 300 THERMAL CYCLE 

GUARANTEE USING PICO'S SPECIAL SR 
CONSTRUCTION. CONTACT FACTORY 

FOR DETAILS. 
THIS PRODUCT IS PATENTED 

PICO 
Electronics, 
Inc . 
453 N_ MacQuesten Pkwy_ 
Mt. Vernon, NY 10552 

914-699-5514 

FAX 914-699-5565 
A·2339 



5600 TRANSFORMERS 5600 
POWER SECONDARY 

~ 
SECONDARY WATTS P,!!~ DC TIIIINI/RATIO 
IMPEOAIICE 48G UN8Al PRIM RESISTANCE PRIM/SEt: 

PRIMARY OHMS 1KHz Hz 
CUR":a., 

DC OHMS SEC BEC PICO 

, SUil UH1 PlCOPMT IMPED SPlIT WINDING ... ... IIOIST SER PM SER PM PRICES 
NUMBER OHMS 8ER PM "' .... r ...... ... OHMS CONN CONN CONN CONN 1·.· ... 

~ ,,0 71003 lOci lOci 2.5 .4 .075 31.6 1.1 1.3 .33 1:1 2:1 21.41 
71005 20cI 8c1 2 .4 .075 22.3 2.2 1 .25 1.58:1 3.16:1 21.41 ....... 71010 20cI 20cl 5 .4 .075 22.3 2.2 2.6 .65 1:1 2:1 21.41 

PICO'. 71015 32&1 32c1 8 .4 .075 17.6 3.5 4.2 1.05 1:1 2:1 21.41 
71020 40cl 40cI 10 .4 .075 15.8 4 4.5 1.2 1:1 2:1 21.41 

ullra-minlalure 71025 48c1 16c1 4 .4 .075 14.4 5.3 1.9 .48 1.73:1 3.46:1 22.72 

......ron ... rs 71030 50cl SOcl 12.5 .4 .075 14.1 5.6 6.5 1.6 1:1 2:1 22.72 
71035 80cl 32c1 8 .4 .075 11.1 8 4 1 1.58:1 3.16:1 26.97 
71040 100cl 40&1 10 .4 .075 10 10 4.5 1.2 1.58:1 3.16:1 22.72 
71045 l00cl 100cl 25 .4 .075 10 10 12 3 1:1 2:1 2D.43 
71050 120cl 12.8c1 3.2 .4 .075 9.1 12 1.5 .38 3.08:1 6.12:1 20.43 
71055 120cl 60&1 15 .4 .075 9.1 12 7.2 1.8 1.41:1 2.83:1 26.97 
71060 120&1 120cl 30 .4 .075 9.1 12 14.5 3.6 1:1 2:1 26.97 
71085 150cl 12c1 3 .4 .075 6.2 15 1.5 .38 3.54:1 7.08:1 20.43 
71070 150cl SOcl 12.5 .4 .075 8.2 15 6 1.5 1.73:1 3.46:1 22.72 
71075 150cl l00cl 25 .4 .075 8.2 15 12 3 1.22:1 2.45:1 22.72 
71080 lSOcl 150cI 37.5 .4 .075 8.2 15 16.8 4.2 1:1 2:1 26.97 

'71000 SERIES 71085 150cl 600cI 150 .4 .075 8.2 15 70 17.5 1:2 1:1 22.72 
71090 200cI 200 cI 50 .4 .075 7 20 24 6 1:1 2:1 22.72 

~ 
71095 300cl 12c1 3 .4 .075 5.8 30 1.5 .38 5:1 10:1 20.43 

.385 I 71100 300cl 50cI 12.5 .4 .075 5.8 30 6 1.5 2.45:1 4.9:1 22.72 
71105 300cI lSOcl '37.5 .4 .075 5.8 30 18 4.5 1.41:1 2.83:1 22.72 

lAX .. 060 ' .060 71110 300cI 300 cI 75 .4 .075 5.8 30 36 9 1:1 2:1 26.97 

1-_ =9 71115 300&1 600 cI 150 .4 .075 5.8 30 72 16 1:1.41 1.41:1 20.43 

.010 L .027 71120 320cl 12.6c1 3.2 .4 .075 5.6 32 1.5 .36 5:1 10:1 20.43 
71125 400&1 40cI 10 .4 .075 5 40 4.5 1.1 3.16:1 6.32:1 26.97 .015 
71130 400cl 120cl 30 .4 .075 5 40 14 3.5 1.83:1 3.65:1 26.97 

:IIi' 
71135 400cl 200cI 50 .4 .075 5 40 24 6 1.41:1 2.83:1 22.72 
71140 400cI 400&t 100 .4 .075 5 40 46 12 1:1 2:1 26.97 

.027 ~ - . - ~ .070 I 71145 400cI 1000cl 250 .4 .075 5 40 120 30 1:1.58 1.26:1 30.94 

. - + - .Ogo .385 71150 400cl 2000cl 500 .4 .075 5 40 240 60 1:2.24 1:1.12 30.94 

f;' " 070 1 71155 400cl 4000cI 1000 .4 .075 5 40 480 120 1:3.16 1:1.58 27.94 

.060 ~ 
71160 500cI 12.8&1 3.2 .4 .075 4.5 50 1.5 .38 6.25:1 12.5:1 23.68 

~ .060 

71165 500cI 16c1 4 .4 .075 4.5 50 2 .5 5.6:1 11.2:1 23.68 
71170 500 cI 50cl 12.5 .4 .075 4.5 50 6 1.5 3.16:1 6.32:1 23.68 
71175 SOOcl 150cl 37.5 .4 .075 4.5 50 16 4.5 1.83:1 3.65:1 23.68 
71180 500cl 500cl 125 .4 .075 4.5 50 80 15 1:1 2:1 23.68 INDEX CORNER AT PIN • I 

500cl .4 60 1:1 23.68 TERMINALS ARE CLOCKWISE 71185 '500cl - .075 4.5 50 - -
FROM PIN .1 71190 500cl 600cl 150 .4 .075 4.5 50 72 18 1:1.1 1.83:1 23.68 

71195 600cl 12.8c1 3.2 .4 .075 4.1 60 1.5 .36 6.85:1 13.7:1 2D.43 
DIMENSIONS ARE IN INCHES ( MM ) 71200 600cl 30cl 7.5 .4 .075 4.1 60 3.6 .9 4.47:1 8.94:1 21.41 

71205 600&1 48c1 12 .4 .075 4.1 60 5.8 1.45 3.54:1 7.07:1 21.41 
71210 600cl 200cl 50 .4 .075 4.1 60 24 6 1.73:1 3.46:1 21.41 
71215 600cl 600ct 150 .4 .075 4.1 60 72 18 1:1 2:1 21.41 

SPECIFICATIONS 71220 '600cl 600cl - .4 .075 4.1 60 72 - 1:1 - 23.68 

• MIL-T-27: ............ ....................... 71225 600cl 1200cl 300 .4 .075 4.1 60 144 36 1:1.41 1.41:1 21.41 
All units manufactured to MIL~T-27, 71230 640&1 12.8c1 3.2 .4 .075 3.9 64 1.5 .36 7.07:1 14.4:1 21.41 
Military Designation is TF5R21ZZ 71235 700cl 100cl 25 .4 .075 3.6 70 12 3 2.65:1 5.29:1 21.41 for Transformers, TF5R20ZZ for 
Inductors. 71240 800cl 12.8c1 3.2 .4 .075 3.5 80 1.5 .36 7.9:1 15.8:1 21.41 
• FREQUENCY RESPONSE: ....... 71245 800cl 48c1 12 .4 .075 3.5 80 5.8 1.45 4.08:1 8.16:1 31.95 
±3db. 400 Hz-l00 KHz al 1.0 Milliwatt. 71250 800cl 800cl 200 .4 .075 3.5 80 96 24 1:1 2:1 21.41 
• MAXIMUM DISTORTION: .......... 71255 900cl 600cl 150 .4 .075 3.3 90 72 18 1.22:1 2.45:1 21.41 5% With Rated Power Level at 1 KHz 

71260 l000cl 12c1 3 .4 .075 3.2 100 1.5 .36 9.13:1 18.3:1 21.41 and 400 Hz. 

• DIELECTRIC STRENGTH: ......... 71265 1000cl 50cl 12.5 .4 .075 3.2 100 6 1.5 4.47:1 8.94:1 23.68 
All Units Tested at 200 V RMS. 71270 1000 cI l000cl 250 .4 .075 3.2 100 120 30 1:1 2:1 23.68 
• INSULATION RESISTANCE: ..... 71275 l0B0cI 12.8c1 3.2 .4 .075 3.1 108 1.5 .38 . 9.1:1 18.2:1 21.41 
Greater Than 10.000 Megohms at 300 71280 1200&1 12.8c1 3.2 .4 .075 2.9 120 1.5 .38 9.68:1 19.4:1 19.28 VOC. 

• WEIGHT! 
71265 1200cl SOOcl 125 .4 .075 2.9 120 60 15 1.55:1 3.1:1 19.28 ... -.. ............................. 

3 Grams 71290 1200cl 1200cI 300 .4 .075 2.9 120 140 35 1:1 2:1 19.28 

• OPERATING TEMPERATURE: .. 71295 '1200cl 1200cl - .4 .075 2.9 120 140 - 1:1 - 26.36 
-55'c to +105'c (All Units Can be 71300 1500cl 12c1 3 .4 .075 2.6 150 1.5 .38 11.2:1 22.4:1 21.41 
Supplied to Class S Requirements, 

71305 1500cl 500cI 125 .4 .075 2.6 150 60 15 1.73:1 3.46:1 23.68 +13O·c). 

• TERMINAlLS: .............................. 71310 '1500cl 600cI - .4 .075 2.6 150 72 - 1.58:1 - 23.68 
Conductor is Copper Clad Sleei. 71315 'IS00cl 1500cl - .4 .075 2.6 150 180 - 1:1 - 23.68 
Tinned 100%. Electroplated Per Mil-T· 71320 1600cl 12.8c1 3.2 .4 .075 2.5 160 1.5 .36 11.2:1 22.4:1 21.41 10727A end ASTM CCS 8452. 

71325 2000cl 8c1 2 .4 .075 2.2 200 1 .25 15.8:1 31.6:1 27.94 • THERMAL SHOCK: .................... 
25 Cycles. Method 1070. MIL·STD- 71330 2000cl 2000cI 500 .4 .075 2.2 200 240 60 1:1 2:1 27.94 
202E, Test Condition A-I. . 71335 '2000cl 2000cI - .4 .075' 2.2 200 240 - 1:1 - 30.94 

71340 2OO0cl 8000cl 2000 .4 .075 2.2 200 960 240 1:2 1:1 27.94 
71345 2500cl 2500cl 625 .4 .075 2 250 300 75 1:1 2:1 27.94 

... 1IIr" • . D!scount Prices. 1-9 Net. 10-24 less 10%, 25-49 less 16%, INCLUDES ELECTROSTATIC SHIELD 
50-99 less 23%; 100-499 less 30% 

Ordering Instructions: No minimum. Net 30 dayS F.O.B. MI. Vernon, New York 

For immediate engineering assistance or to place an order-C.II Toll Free 800-431-1064 

PIca Electronics, Inc. 
453 N. MacQuesten Pkwy., Mt. Vernon, N.V. 10552.914-699-5514. FAX 914-699-5565 

For manufacturers' sales offices, see yellow pages EEM 1991 



5600 TRANSFORMERS 
POWER SECOIIDARY 

SECONDARY WIIIT\I I'IIIMAIIY DC 
IMPEDANCE 4110 UN8AL PRIM RESISTANCE 

':': OIIMS 1KHz Hz DC DC OHMS 
PlCOPART SPlIT WlNDlNOS ... ... CURRENT RUllI BER PAR 
NUMBER OHMS SEA PAR ". ~I" ... OIIMS CONN CONN 

713SO 3000ct 3000ct 725 .4 .075 1.8 300 380 90 
713f>5 '3000ct 3OO0ct - .4 .075 1.8 300 380 -
71360 3600ct 3600ct 900 .4 .075 1.7 360 432 108 

71365 4000ct 16ct 4 .4 .075 1.6 400 1.9 .47 

71370 4000ct 800ct ISO .4 .075 1.6 400 72 18 
71375 4000ct l000ct 250 .4 .075 1.6 400 120 30 
71360 '4000ct 6000ct - .4 .075 1.6 400 960 -

71385 SOOOct 500ct 125 .4 .075 1.4 500 60 15 
71390 5000el SOOOct 12SO .4 .075 1.4 500 600 ISO 
71395 7500 el SOct 12.5 .33 .075 1.2 750 6 1.5 

71400 7500 ct l00ct 25 .33 .075 1.2 7SO 12 3 
71405 7500 ct 600e! 150 .33 .075 1.2 750 72 18 
71410 7500ct 2500ct 625 .33 .075 1.2 750 300 75 
71415 '7500ct 7500ct - .33. .075 1.2 750 900 -
71420 8000ct 12.8ct 3.2 .3 .075 1.1 800 1.5 .38 
71425 8000ct l000ct 250 .3 .075 1.1 800 120 30 
71430 '8000ct 1200ct - .3 .075 1.1 800 144 -
71435 '9000ct 9000ct - .27 .075 1.1 900 1080 -
71440 10,OOOct 12.8ct 3.2 .25 .075 1.0 1000 1.5 .38 
71445 10,OOOct 16ct 4 .25 .075 1.0 1000 1.1v. .48 
71450 10,OOOct l00ct 25 .25 .075 1.0 1000 12 3 
71455 10,OOOct 200ct SO .25 .075 1.0 1000 24 6 
71460 10,OOOct 500ct 126 .25 .075 1.0 1000 60 15 
71465 10,OOOct 600el ISO .25 .075 1.0 1000 72 18 
71470 10,000e! l000ct 2SO .25 .075 1.0 1000 120 30 
71475 10,000e1 1200ct 300 .25 .075 1.0 1000 144 36 
71480 10,000e1 1500ct 375 .25 .075 1.0 1000 160 45 
71485 10,000ct 2000ct 500 .25 .075 1.0 1000 240 60 
71490 10,000ct 5000 e1 1250 .25 .075 1.0 1000 600 150 
71485 10,000ct 7500ct 1875 .25 .075 1.0 1000 900 225 
71500 10,000ct 10,OOOct 2500 .25 .075 1.0 1000 1200 300 
71505 '10,DOOct 10,OOOct - .25 .075 1.0 1000 1200 -
71510 15,DOOe! 400ct 100 .16 .075 .82 1500 46 12 

71515 15,OOOe1 500ct 125 .16 .075 .82 1500 60 15 
71520 15,000ct 600ct ISO .16 .075 .82 lS00 72 18 
71525 15,000ct 10,000ct 2500 .16 .075 .82 1500 1200 300 
71530 '15,000ct 15,OOOct - .16 .075 .82 1500 1800 -
71535 15,000ct 15,OOOct 3750 .16 .075 .82 1500 1800 450 
71540 16,OOOct 1,000ct 250 .15 .075 .8 1600 120 30 
71545 2O,OOOct 500ct 125 .125 .075 .7 2000 60 15 

715SO 20,000 ct 800ct 150 .125 .075 .7 2000 72 18 
71555 2O,OOOct 800ct 200 .125 .075 .7 2000 96 24 
71560 2O,OOOct l000ct 250 .125 .075 .7 2000 120 30 
71565 20,000 ct 5000ct 1250 .125 .075 .7 2000 600 150 
71570 2O,OOOct 10,000ct 2500 .125 .075 .7 2000 1200 300 
71575 '2O,OOOct 20,000 ct - .125 .075 .7 2000 2400 -
71580 25,000 ct 500ct 125 .1 .075 .63 2500 60 15 
71585 25,000 ct l000ct 2SO .1 .075 .63 2500 120 30 
71590 30,000 ct 50ct 12.5 .083 .075 .58 3000 6 1.5 
71585 30,000 ct 1200ct 300 .083 .075 .58 3000 144 36 
71800 30,000 el 500ct 125 .083 .075 .58 3000 60 15 
71605 30,000 el 200ct SO .083 .075 .58 3000 24 6 
71610 3O,OQOct 5,000ct 12SO .083 .075 .58 3000 600 ISO 
71615 3O,OOOct 10,000ct 2500 .083 .075 .58 3000 1200 300 
71620 '30,000 ct 3O,OOOel - .083 .075 .58 3000 3600 -

71625 40,000 el 400el 100 .082 .062 .5 4000 48 12 

'INCLUDES ELECTROSTATIC SHIELD '''Discount Prices: 1-9 Net; 10-24 less 
10%; 25-49 less 16%;50-99 less 23%; 
100-499 less 30% 

INDUCTORS 
ALL INDUCTORS HAVE SPLIT WINDINGS AND MEASUREMENTS ARE LISTED 
FOR BOTH SERIES AND PARALLEL CONNECTIONS. TWO VALUES OF INDUC
TANCE, EACH AT A PARTICULAR VALUE OF D.C. CURRENT, ARE LISTED FOR 
EACH INDUCTOR. 

PICOPARl INDUCTANCE DC DC PRICES 
NUMBER SERIES CURRENT RESISTANCE 1-9'" 

{ °d8 
4 

SERIES 10 25 21.41 71705 {"025 8 
PARALLEL .02 20 6.5 

{ .0.9 2 SERIES .0.5 6 105 
71710 { :rs 4 21.41 

PARALLEL 12 26 

SERIES { 2.5 2 630 0.9 4 21.41 71715 { 0.6 4 
PARALLEL 0.23 8 160 

SERIES { 4.5 2 2300 1.2 4 22.73 71720 { 1.1 4 
PARALLEL 0.3 8 575 

, 

TURIISIRATIO 
PRIMJlEC 

SEC SEC PlCO 
SER PAR PRIC£S 

CONN CONN H'" 

1:1 2:1 22.73 
1:1 - 30.94 
1:1 2:1 22.73 
15.8:1 31.6:1 27.94 
2.58:1 5.16:1 27.94 
2:1 4:1 30.94 
1:1.41 - 30.94 
3.16:1 6.32:1 23.66 
1:1 2:1 23.66 
12.2:1 24.5:1 23.66 
8.66:1 17.3:1 23.66 
3.54:1 7.07:1 26.36 
1.73:1 3.46:1 26.36 
1:1 - 30.94 
25:1 50:1 23.66 
2.83:1 5.66:1 26.36 
2.58:1 - 30.94 
1:1 - 30.94 
28:1 56:1 21.41 
25:1 50:1 21.41 
10:1 20:1 23.66 
7.07:1 14.14:1 23.66 
4.47:1 8.94:1 23.66 
4.08:1 8.16:1 23.66 
3.16:1 6.32:1 23.66 
2.89:1 5.77:1 27.94 
2.58:1 5.16:1 27.94 
2.24:1 4.47:1 27.36 
1.41:1 2.83:1 27.85 
1.15:1 2.3:1 27.94 
1:1 2:1 26.93 
1:1 - 30.94 
6.12:1 12.24:1 26.93 
5.48:1 10.95:1 26.93 
5:1 10:1 26.93 
1.22:1 2.45:1 26.93 
1:1 - 30.94 
1:1 2:1 27.94 
4:1 8:1 27.94 
6.33:1 12.65:1 25.79 
5.77:1 11.55:1 25.79 
5:1 . 10:1 24.65 
4.47:1 8.94:1 30.94 
2:1 4:1 26.93 
1.41:1 2.83:1 26.93 
1:1 - 30.94 
7.07:1 14.14:1 27.94 
5:1 10:1 27.94 
24.5:1 49:1 27.94 
5:1 10:1 27.94 
7.75:1 15.5:1 27.95 
12.25:1 24.5:1 27.95 
2.45:1 4.9:1 27.95 
1.73:1 3.46:1 27.95 
1:1 - 30.41 
10:1 20:1 30.41 

Ordering Inslructions: 
No minimum. Net 30 days 
F.O.B. Mt. Vernon, New York. 
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5600 

SIIII. _ ~44C. 
011"". 

71000 SERIES 

SCHEMATICS FOR TRANSFORMERS 
WITH SPLIT SECONDARIES 

'jC : c: 
SCHEMATIC FOR TRANSFORMERS 

WITH ELECTROSTATIC SHIELD 

:jiE 
3 I 8 

5 

SCHEMATIC FOR INDUCTORS 

1~2 S'ERIE~ CONNECTION 
3 4 

1~2 PARALLEL 
3 4 CONNECTION 

FEATURES 

• EXTREME RESISTANCE TO THERMAL SHOCK 

• ULTRA MINIATURE SIZE 

• PICO IS APPROVED QPL SOURCE (MIL-T-27) 
• MAGNETIC SHIELD DESIGN AVAILABLE 

• ELECTROSTATIC SHIELDING CAN BE ADDED. 

• VARIATION OF STANDARD DESIGNS AVAILABLE 
• SPECIAL PRODUCTION TECHNIQUES ENSURE 

UNIFORM SIZE AND LEADS WHICH ARE FREE OF 
ENCAPSULANT. NO MENISCUS IN LEAD AREA. 

• EVERY UNIT IN THIS CATALOG CAN BE MADE 
WITH A 300 THERMAL CYCLE GUARANTEE USIN G 
PICO'S SPECIAL SR CONSTRUCTION. CONTACT 
FACTORY FOR DETAILS. 

rttlS PRODUCT IS PATENTED 

PICO 
Electronics, 
.nc. 
453 N. MacQuesten Pkwy 

Mt. Vernon, N.Y. 10552 

914-699-5514 

FAX 914-699-5565 

A·2341 



5600 

1111:8'. 
II1II .............. ................ 

Y SERIES 
Plug-In 

~";::::)~:F ~ -*--- (11.7 MAX.) 

.J; I 
(0.51) 1.00" t.25" 

(25_ 4 .6.35) 

__ -.l 
.25" DIA. 

(6.35 DlA'~'175" DlA_ 
(4.45 DIA.) 

~45° 

WHITE DOT AT TERMINAL Nl 
TERMINALS CLOCKWISE 
FROM PIN Nl 

DIMENSIONS ARE IN INCHES (MM) 

S 

• A 

PEClFlCAnONS 
MIL-T-27: ..................................................................... 

II uni1s manufactured in MIL-T-27. Military Designation 
is TF5R21ZZ for Translormers. TFSR20ZZ for Inductors. 

• ±3 
FREQUENCY RESPONSE: ........................................ 

db, 300 Hz-loo KHz at 1.0 Milliwatt. 
MAXIMUM DISTORnON: ........................................... • 5 % With Rated Power Level at 1 KHz and 400 Hz and 300 

H z. 

DIELECTRIC STRENGTH: .......................................... • A II Units Tested at 200 V RMS. 
INSULATION RESISTANCE: ...................................... • G reater Than 10,000 Megohms at 300 V DC. 
WEIGHT: ...................................................................... • 3 Grams 

• -5 
OPERAnNG TEMPERATURE: ................................... 

Requ 
S-c to + 10S'c (All Units Can be Supplied to Class S 

irements, +130·c). 

• S 
S 
A 

TERMINALS: ............................................................... 
olid .016 Diameter Conductor. Conductor is Copper Clad 
teel. Tinned 100%. Electroplated Per Mil-T-l0727 A and 
STM CCS B452. 

• 25 
THERMAL SHOCK: .................................................... 
Cycles, Method 1070, MIL-STD-202E, Test Condition 

A -1. 

I'ICO PART 
IIUIIIIER 

Y-Sori .. 
Plug-In 
Y-27003 
Y-27DD5 
Y-27010 
Y-27015 
Y-27020 
Y-27025 
Y-27030 
Y-27035 
Y-27040 
Y-27045 
Y-27050' 
Y-27055 
Y-27080 
Y-2Y065 
Y-27070 
Y-27075 
Y-27080 
Y-27085 

. Y-27090 
Y-27095 
Y-27100 
Y-27105 
Y-27110 
Y-27115 
Y-27120 
Y-27125 
Y-27130 
Y-27135 
Y-27140 
Y-27145 
Y-27150 
Y-27155 
Y-27160 
Y-27165 
Y-27170 
Y-27175 
Y-27180 
Y-27185 
Y-27190 
Y-27195 
Y-27200 
Y-27205 
Y-27210 
Y-272W' 
Y-27220" 
V-27225" 
V-27230 
V-27235 
Y-2724O 
Y-27245 
Y-27250 
Y-27255· 
Y-27260 
Y-27265 
Y-27270 
Y-27275 
Y-27280 
Y-27265 
Y·2729D 

TRANSFORMERS 
IECOIIDARY POWERWMT8 
\IIP£IIAIICE PRIMARY 

OHMS - 30D UNIAL 
PRIMARY IPlIT 1KHz liz liz DC 

!MI'fIIAIICi WlNOII88 b:" 1l1li ~: CURRENT 
DHMS SEA PAR hi hIr lit or ml 

10ct 10ct 2.5 .6 .2 .1 31.6 
20ct 8ct 2 .6 .2 .1 22.3 
20ct 20ct 5 .6 .2 .1 22.3 
32ct 32ct 8 .6 .2 .1 17.6 
40ct 40ct 10 .6 .2 .1 15.8 
48ct 16ct 4 .6 .2 .1 14.4 
50ct 50ct 12.5 .6 .2 .1 14.1 
80ct 

i 32ct 8 .6 .2 .1 11.1 
IODct i 40ct 10 .6 .2 .1 10 
l00ct l00ct 25 .6 .2 .1 10 
120ct 12.8ct 3.2 .6 .2 .1 9.1 
120ct 80ct 15 .6 .2 .1 9.1 
120ct 120ct 30 .6 .2 .1 9.1 
150ct 12ct 3 .6 .2 .1 8.2 
150ct 50ct 12.5 .6 .2 .1 8.2 
150ct 100ct 25 .6 .2 .1 8.2 
150ct 150ct 37.5 .6 .2 .1 8.2 
150ct BOOct 150 .6 .2 .1 8.2 
200ct 200ct 50 .6 .2 .1 7 
300ct 12ct 3 .6 .2 .1 5.8 
300ct 50ct 12.5 .6 .2 .1 5.8 
300ct 150ct 37.5 .6 .2 .1 5.8 
300ct 300ct 75 .6 .2 .1 5.8 
300ct BODct 150 .6 .2 .1 5.8 
320ct 12.8ct 3.2 .6 .2 .1 5.6 
400ct 4001 10 .6 .2 .1 5 
400ct 120ct 30 .6 .2 .1 5 
400ct 20001 50 .6 .2 .1 5 
400ct 400ct 100 .6 .2 .1 5 
400ct l000ct 250 .6 .2 .1 5 
400ct 2OO0ct 500 .6 .2 .1 5 
400ct 4000ct 1000 .6 .2 .1 5 
500ct 12.801 3.2 .6 .2 .1 4.5 
500ct 16ct 4 .6 .2 .1 4.5 
500ct 50ct 12.5 .6 .2 .1 4.5 
500ct lSOct 37.5 .6 .2 .1 4.5 
500ct 500ct 125 .6 .2 .1 4.5 

'500 ct 500ct - .6 .2 .1 4.5 
500ct 600ct 150 .6 .2 .1 4.5 
BODct 12.8ct 3.2 .6 .2 .1 4.1 
BODct 30ct 7.5 .6 .2 .1 4.1 
BODct 48ct 12 .6 .2 .1 4.1 
BODct 200ct 50 .6 .2 .1 4.1 
BOOct BODct 150 .6 .2 .1 4.1 

'BODct 600ct - .6 .2 .1 4.1 
BOOct 1200ct 300 .6 .2 .1 4.1 
640ct 12.8ct 3.2 .6 .2 .1 3.9 
700ct l00ct 25 .6 .2 .1 3.8 

I BODct 12.8ct 3.2 .6 .2 .1 3.5 
800ct 48ct 12 .6 .2 .1 3.5 
BODct 800ct 200 .6 .2 .1 3.5 
900ct BOOct 150 .6 .2 .1 3.3 

loooct 12ct 3 .6 .2 .1 3.2 
l00Dct SOct 12.5 .6 .. 2 .1 3.2 
l000ct 1000 ct 250 .6 .2 .1 3.2 

! l080ct 12.8ct 3.2 .6 .2 .1 3.1 
, 1200ct 12.8ct 3.2 .6 .2 .1 2.9 

1200ct BOOct 125 '.6 .2 .1 2.9 
1200ct 1200ct 300 .6 .2 .1 2.9 

-
or immediate engineering assistancd 

Y-27295 '1200ct 1200ct .6 .2 .1 2.9 
Y-27300 1500ct 12ct 3 .6 .2 .1 2.6 F 

or to place an order- Y-27305 1500ct BOOct 125 .6 .2 .1 2.6 

Call Toll Free BOO-431·1064 Y-27310 'l500ct BOOct - .6 .2 .1 2.6 
Y-27315 '1500ct 1500ct - .6 .2 .1 2.6 

PICO 
Y-2732O 1600ct 12.8ct 3.2 .6 .2 .1 2.5 
Y-27325 200Dct 8ct 2 .6 .2 .1 2.2 
Y-27330 2000ct 2000ct 500 .6 .2 .1 2.2 

Electronics, 'nc. 
Y-27335 '2000ct 20DDct - .6 .2 .1 2.2 
Y-27340 200Dct BODOct 2000 .6 .2 .1 2.2 
Y-27345 2500ct 2500ct 625 .6 .2 .1 2 

453 N. MacQuesten Pkwy_ Y-27350 I 300Dct 3000ct 725 .6 .2 .1 1.8 

Mt. Vernon. N.Y. 10552 Y-27355 '3000ct 3OO0ct - .6 .2 .1 1.8 
Y-27360 3600 ct 36DOct 900 .6 .2 .1 1.7 

14-699-5514. FAX 914-699-5565 Y-27365 4000ct 16ct 4 .6 .2 .1 1.6 
Y-27370" 4000 ct BOOct 150 .6 .2 .1 1.6 

9 
Y-27375 4000ct l000ct 250 .6 .2 .1 1.6 
Y-27380 '4000ct 8000ct - .6 .2 .1 1.6 
Y-27385 5000ct 500ct 125 .5 .2 .1 1.4 

oelivery- eek Y-27390 500Dct 5ODOct 1250 .5 .2 .1 1.4 
one '#I Y-27395 7500ct 50ct 12.5 .33 .2 .1 1.2 

stock to Y-27400 750001 10001 25 .33 .2 .. 1 1.2 
Y-27405 7500ct BOOct 150 .33 .2 .1 .1.2 ... Discount prtces: 1-9 Net, Ordering Instructions 

10-241e8s 10%; 25-491888 16%; No minimum. Net 30 days 
50-99 less 23%; 100-4991888 30% F.O.B. MI. Vernon, New York 

l·2342 For manufacturers' sales offices, see yellow pages 

5600 
SECONDARY PlCO 

DC tURNS RATIO PRICES 
PRIMARY RE8ISTAIICE PRlMfJIIEC 1-11'" 

DC DHMS IEC SEC 
RESIST SER PAR SER PAR Y-
OHMS CONN CONN CONN CONN So .... 

1 1.25 .32 1:.1 2:1 20.42 
2 .9 .23 1.58:1 3.16:1 20.42 
2.1 2.25 .58 1:1 2:1 2D.42 
3.4 4 1 1:1 2:1 2D.42 
4.2 4.5 1.13 1:1 2:1 2D.42 
5 1.8 .45 1.73:1 3.46:1 20.42 
5.25 5.6 1.4 1:1 2:1 2D.42 
8.4 4 1 1.58:1 3.16:1 26.88 

10 4.5 1.13 1.58:1 3.16:1 28.88 
11 11.25 2.8 1:1 2:1 28.86 
14.4 1.8 .45 3.08:1 6.12:1 19.48 
14.4 8.4 2.1 1.41:1 2.83:1 25.71 
14.4 16.8 4.2 1:1 2:1 25.71 
15 1.5 .38 3.54:1 7.08:1 19.46 
15 6 1.5 1.73:1 3.48:1 21.64 
15 12 3 1.22:1 2.45:1 21.64 
15 18 4.5 1:1 2:1 25.33 
15 . 72 18 1:2 1:1 21.64 
22 24 6 1:1 2:1 21.64 
30 1.4 .35 5:1 10:1 19.48 
30 6 1.5 2.45:1 4.9:1 21.64 
30 18 4.5 1.41:1 2.83:1 21.64 
30 38 9 1:1 2:1 , 25.71 
30 72 18 1:1.41 1.41:1 20.42 
36 1.8 .45 5:1 10:1 19.46 
40 4.8 1.2 3.16:1 6.32:1 25.71 
40 14.5 3.6 1.83:1 3.65:1 25.71 
40 24 6 1.4:1 2.83:1 21.48 
40 48 12 1:1 2:1 25.71 
40 125 31 1:1.58 1.2&1 29.49 
40 240 60 1:2.24 1:1.12 29.49 
40 480 120 1:3.16 1:1.58 26.64 
50 1.5 .38 6.25:1 12.5:1 22.88 
50 1.9 .48 5.6:1 11.2:1 22.88 
50 6 1.5 3.16:1 6.32:1 22.88 
50 18 4.5 1.83:1 3.65:1 22.88 
50 60 15 1:1 2:1 22.88 
50 60 - 1:1 - 22.88 
50 72 18 1:1.1 1.83:1 20.42 
60 1.5 .38 6.85:1 13.7:1 18.38 
60 3.6 .9 4.47:1 8.94:1 20.42 
60 5.8 1.45 3.54:1 7.07:1 20.42 
60 24 6 1.73:1 3.48:1 20.~2 
60 72 18 1:1 2:1 20.42 
so. 72 - 1:1 - 2D.42 
80 144 36 1:1.41 1.41:1 20.42 
64 1.5 .38 7.07:1 14.14:1 20.42 
70 12 3 2.65:1 5.29:1 20.42 
80 1.5 .38 7.9:1 15.8:1 2D.42 
80 5.8 1.45 4.08:1 8.16:1 22.88 
80 96 24 1:1· 2:1 22.88 
90 72 18 1.22:1 2.45:1 20.42 

100 1.4 .35 9.13:1 18.3:1 20.42 
100 6 1.5 4.47:1 8.94:1 22.88, 
100 120 30 1:1 2:1 22.88 
108 1.5 .38 9.1:1 18.2:1 2D.42 
120 1.5 .38 9.68:1 19.4:1 18.38 
120 60 15 1.55:1 3.1:1 18.38 
120 144 36 1:1 2:1 18.38 
120 144 - 1:1 - 20.42 
150 1.44 .36 11.2:1 22.4:1 2D.42 
150 80 15 1.73:1· 3.46:1 22.88 
150 72 - 1.58:1 - 29.49 
150 180 - 1:1 - 22.88 
180 1.5 .38 11.2:1 22.4:1 20.42 
200 .96 .24 15.8:1 31.6:1 22.88 
200 240 60 1:1 2:1 26.64 
200 240 - 1:1 - 29.49 
200 980 240 1:2 1:1 28.64 
250 300 75 1:1 2:1 28.64 
30D 36D 90 1:1 2:1 21.41 
300 360 - 1:1 - 29.49 
36D 432 108 1:1 2:1 28.64 
400 1.92 .48 15.8:1 31.6:1 28.64 
400 72 18 2.58:1 . 5.16:1 28.64 
400 120 30 2:1 4:1 26.64 
400 980 - 1:1.41 - 28.64 
500 80 15 3.16:1 6.32:1 21.41 
500 600 150 1:1 2:1 21.41 
750 6 1.5 12.2:1 24·5:1 21.41 
750 12 3 8.66:1 17.3:1 22.66 
750 72 18 3.54:1 7.07:1 25.15 . INCLUDES ELECTROSTATIC SHIELD 

"MINIATURIZED TELEPHONE COUPLING APPLICATION 

EEM 1991 



5600 TRANSFORMERS 

PlCO PART SECONDARY POWERWAm SECONDARY 
NUMBER IMPEIIANCf PRIMARY DC 

OHMS 4GII 3110 UNIIAL PRIMARY RESISTANCE 
PRIMARY SPUT 111Hz Hz Hz DC DC OHMS 

Y_ •• IMPEDANCE WINDINOS .nj .111 "'" CURRENT RESIST SER . PAR 
PluG-In OHMI SER PAR b_. I blGho. 111_ m. OHMS CONN CONN 

Y-27410 7500et 2500et 625 .33 .2 .1 1.2 750 300 75 
Y-27415 ·7500et 7500et .33 .2 .1 1.2 750 900 
Y-27420 8000et 12.8et 3.2 .3 .2 .1 1.1 BOO 1.5 .38 
V-27425 SOOOet loooel 250 .3 .2 .1 1.1 800 120 30 
V-27430 ·SOOOet 1200et .3 .2 .1 1.1 800 144 
V-27435 ·9000et 9000et .27 .2 .1 1.1 900 1080 
V-27440 10,DOOet 12.8el 3.2 .25 .2 .1 1.0 1000 1.5 .38 
V-27445 10,DOOet 16el 4 .25 .2 .1 1.0 1000 1.92 .48 
V-27450 10,000et l00el 25 .25 .2 .1 1.0 1000 12 3 
V-27455 10,ODDet 200et 50 .25 .2 .1 1.0 1000 24 6 
V-27460 10,000et 500et 125 .25 .2 .1 1.0 1000 60 15 
V-27465 10,000et 600 et 150 .25 .2 .1 1.0 1000 72 18 
V-27470 10,000et 1000 et 250 .25 .2 .1 1.0 1000 120 30 
V-27475 10,OOOet 1200 et 300 .25 .2 .1 1.0 1000 144 36 
V-27460 10,OOOet 1500 et 375 .25 .2 .1 1.0 1000 180 45 
V-27485 10,OOOet 2000et 500 .25 .2 .1 1.0 1000 240 60 
V-27490 10,OOOet 5000et 1250 .25 .2 .1 1.0 1000 800 150 
V-27495 10,OOOet 7500et 1875 .25 .2 .1 1.0 1000 900 225 
V-27500 10,OOOet 10,000et 2500 .25 .2 .1 1.0 1000 1200 300 
V-27505 ·'0,000et 10DOOet .25 .2 .1 1.0 1000 1200 
V-27510 15,000et 400et 100 .16 .16 .1 .82 1500 48 12 
V-27515 15,000et 500et 125 .16 .16 .1 .82 1500 60 15 
V-27520 15,oooet 600et 150 .16 .16 .1 .82 1500 72 18 
V-27525 15,oooet 10,000et 2500 .16 .16 .1 .82 1500 1200 300 
V-2753O '15,000et 15,000et .16 .16 .1 .82 1500 1600 
V-27535 15,000" 15,000" 3750 .16 .16 .1 .82 1500 1600 450 
V-2754O 16,000" 1000 .. 250 .15 .15 .1 .8 1600 120 30 
V-27545 20,DOOel 500 .. 125 .125 .125 .1 .7 2ODO 60 15 
Y-27550 20,DOO et 800et 150 .125 .125 .1 .7 2000 72 18 
V-27555 20,000 et BOOet 200 .125 .125 .1 .7 2ODO 96 24 
V-27560 20,000et 1000 .. 250 .125 .125 .1 .7 20DO 120 3D 
V-27565 20,000et 5DOO el 1250 .125 .125 .1 .7 2000 600 150 
Y-27570 20,000 et 10,000 .. 2500 .125 .125 .1 .7 20DO 1200 300 
V-27575 "20,DOOet 2D,DOO et .125 .125 .1 .7 2000 2400 
V-27580 25,DOO el 500et 125 .1 .1 .1 .63 2500 60 15 
V-27585 25,000et lDOOet 250 .1 .1 .1 .63 2500 120 3D 
V-27590 3D,000 et 50et 12.5 .08 .08 .08 .58 3000 6 1.5 
V-27595 3D,000 et 1200et 3D0 .08 .08 .08 .58 3000 144 36 
V-27600 3D,DOO et 500et 125 .08 .08 .08 .58 3000 60 15 
V-27605 3D DOD et 200et 50 .DB .08 .08 .58 3000 24 6 
V-27610 3(j,OOOet 5000et 1250 .08 .DB .DB .58 3000 600 150 
V-27615 30,000 .. 10,000" 2500 .08 .DB .08 .58 3DOO 1200 300 
V-27620 '30,000et 3D,000 et .08 .DB .08 .58 3DOO 3600 
V-27625 40,000 et 4DDet lDO .06 .DB .06 .5 4DOO 48 12 
V-27630 40000 et 2.000et 500 .06 .06 .06 .5 4DOO 240 60 
V-27635 40,000 et 4.000et 1000 .06 .06 .06 .5 4DOO 480 120 
V-2764O 40,000 et 20,000 et 5000 .06 .DB .06 .5 4000 2400 600 
V-27645 "4O,DOO et 4O,DOO et .06 .DB .DB .5 4000 4800 
V-27650 50,DOO et 200et 50 .05 .05 .05 .45 5000 24 6 
V-27655 50,000 et 500et 125 .05 .05 .05 .45 5000 60 15 
V-27660 50,000el 600et 150 .05 .05 .05 .45 5000 72 18 
V-27665 60,000et 15.DOOet 3750 .04 .04 .04 .41 6DOO 1800 450 
V-27670 62,500 et 50et 12.5 .04 .04 .04 .4 6250 6 1.5 
V-27675 80,000 et 15.000el 3750 .03 .03 .03 .35 6DOO 1800 450 
V-27680 90,000 et 10.DOO el 2500 .028 .028 .028 .33 9ODO 1200 300 
V-27685 95,DOO et 15.000el 3750 .026 .026 .026 .32 95DO 1800 450 
V-27690 100,000 et 60et 15 .025 .025 .025 .31 10,000 7.2 1.8 
V-27695 100,000 et l00et 25 .025 .025 .025 .31 10,000 12 3 
V-27700 100,000 el 500et 125 .025 .025 .025 .31 10,000 60 15 
V-27705 l00,OOOet 10.000et 2500 .025 .025 .025 .31 10,000 1200 300 
V-SHIELD MU-METAL SHIELD .37' DIA. X .46' HI (9.4MM DIA. X 11.7MM HI) SINGLE SHIELD 
VXX-SHIELD MU-METAL SHIELD .395- DIA. X .47' HT. (10.1MM DIA. X 11.9"MM HT.) USE WITH V-SHIELD FOR ooUBLE SHIELDING 

"'Discount Prices: 1-9 Net: 10-24 less 10%; 25-49 less 16%; 50-99 less 23%; 100-499 less 30% 
Ordering Instructions: No minimum. Net 30 days EO.B. Mt. Vernon, New York 

PlCO 
TURNS RATIO PRICES 
PRIMEISEC 1-9··· 

SEC SEC 
SER OAR Y-

CONN CONN S •• I .. 
.1.73:1 3.46:1 25.15 
1:1 29.49 
25:1 50:1 21.41 
2.83:1 5.66:1 21.41 
2.58:1 26.64 
1:1 27.69 
28:1 56:1 20.42 
25:1 50:1 22.57 
10:1 20:1 22.57 
7.07:1 14.14:1 22.57 
4.47:1 8.94:1 22.57 
4.08:1 8.16:1 22.57 
3.16:1 6.32:1 22.57 
2.89:1 5.77:1 22.57 
2.58:1 5.16:1 24.60 
2.24:1 4.47:1 24.60 
1.41:1 2.63:1 26.33 
1.15:1 2.3:1 26.33 
1:1 2:1 25.71 
1:1 28.67 
6.12:1 12.24:1 25.71 
5.48:1 10.95:1 25.71 
5.1 10:1 25.71 
1.22:1 2.45:1 28.67 
1:1 28.67 
1:1 2.1 28.67 
4:1 8.1 26.64 
6.33:1 12.65:1 25.71 
5.77:1 11.55:1 25.71 
5:1 10:1 20.42 
4.47:1 8.94:1 25.71 
2:1 4:1 25.71 
1.41:1 2.83:1 25.71 
1:1 - 25.71 
7.07:1 14.14:1 25.71 
5:1 10:1 25.71 
24.5:1 49:1 25.71 
5:1 10:1 25.71 
7.75:1 15.5:1 25.71 
12.25:1 24.5:1 25.71 
2.45:1 4.9:1 28.65 
1.73:1 3.46:1 28.65 
1:1 28.65 
10:1 20:1 28.65 
4.47:1 8.94:1 28.65 
3.16:1 6.32:1 29.72 
1.41:1 2.83:1 28.65 
1:1 28.65 
15.8:1 31.6:1 29.72 
10:1 20:1 29.72 
9.13:1 18.26:1 29.72 
2:1 4:1 29.72 
35.4:1 70:7:1 29.72 
2.3:1 4.6:1 29.72 
3:1 6:1 29.72 
2.52:1 5.03:1 29.72 
40.8:1 81.6:1 32.90 
31.6:1 63.2:1 32.90 
14.1:1 28.3:1 32.90 
3.16:1 6.32:1 32.90 

3.51 
3.51 

'INCLUDES 
ELECTROSTATIC SHIELD 

INDUCTORS V-Sllie. INDUCTANCE OCCURRENT DC RESISTANCE PRICES 
ALL INDUCTORS HAVE SPLIT WINDINGS PlUG-In SERIES ma OHMS HI'" 
AND MEASUREMENTS ARE LISTED FOR 

BOTH SERIES AND PARALLEL SERIES { .075 10 10.5 CONNECTIONS. .06 30 V-27750 
{ .018 20 19.48 

PARALLEL .015 60 2.6 
TWO VALUES OF INDUCTANCE, EACH AT 
A PARTICULAR VALUE OF DC CURRENT, SERIES { .3 4 25 ARE LISTED FOR EACH INDUCTOR. .15 20 V-27760 

{ .075 8 21.65 
PARALLEL .04 40 6.2 

SERIES { 3.5 2 560 1.0 5 V-27770 
{ 0.9 4 21.65 

PARALLEL 0.25 10 140 

SERIES { 6.0 2 2100 1.5 5 V-27780 
{ 1.5 4 21.65 

PARALLEL 0.38 10 525 

SERIES {~ 1 5100 3 V-27790 
{ ~ 2 26.64 

PARALLEL 6 1275 

EEM 1991 For manufacturers' sales offices, see yellow pages 

5600 

PICO'. 
IIIIIra-mInIatu 

blUlSfat ....... 

YSERIES 
Plug-In 

SCM£NA-TIC FOR TRANSFORMERS SCHEMATIC FOR TRANliFOIIMlIt 
wtTH SPUT SIICOHDAII'I£S WITH ELECTROSTATIC SHIELD 

:jC 
3 C: :jE 

3 I 7 
4 

SCHEMATIC FOR INDUCTORS 

I~Z SERIES CONNECTION 
4 7 

I~Z 
4 PARALLEL 

7 CONNECTION 

FEATURES 

• EXTREME RESISTANCE TO THERMAL 
SHOCK 

• ULTRA MINIATURE SIZE 

• PICO IS APPROVED OPL SOURCE 
(MIL-T-27) 

• MAGNETIC SHIELDS AVAILABLE 

• ELECTROSTATIC SHIELDING CAN BE 
ADDED 

• VARIATION OF STANDARD DESIGNS 
AVAILABLE 

• PRIMARY AND SECONDARY WINDINGS 
CAN BE USED EITHER AS INPUT OR 
OUTPUT. 

• SPECIAL PRODUCTION TECHNIQUES 
ENSURE UNIFORM SIZE AND LEADS 
WHICH ARE FREE OF ENCAPSULANT. NO 
MENISCUS IN LEAD AREA. 

• EVERY UNIT IN THIS CATALOG CAN BE 
MADE WITH A 300 THERMAL CYCLE 
GUARANTEE USING PICO'S SPECIAL SR 
CONSTRUCTION. CONTACT FACTORY 
FOR DETAILS. 

THIS PRODUCT IS PATENTED 

oeUlte"-_ .. k 
stock to one 

PICO 
Electronics, 'nc, 

453 N_ MacQuesten Pkwy_ 
Mt. Vernon, N_ Y. 10552 

914-699-5514. FAX 914-699-556! 

~ _ ,oediate 
For 1,0 - 9 , -oeerlO 

e091 _ taOCe 

aSSIS laCe 
or to P der -

ao or 

" Free ca,,10 064 
~ 800.431-1 

...... 
A-234 
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PlCO's ............... 
....... 11 ... 

L SERIES 
Plug-In 

11;~;lO~:~':;:,AI 7MAX 
.o~. T'··· .. AXI 

(0.51) 
I.OO"!.2S" _ :t.351 

.35" OlA .218" DlA , •.• DIAA', ... DIAl 

45.~ 
WHITE DOT AT TERMINAL '1 
TERMINALS CLOCKWmE FROM 
PIN tl 

P SERIES 
Insulated 

Leads 

" .. ~O .5 i.OIO 02.7±0.25) 
DIA. ~ 

,~l 2 _ • 

. (38.1 <6.35) 

L 
Dimens ions are in inches (MM) 

SPECIFICATIONS 
• MIL· T-27: ................................ .. 
AU units manufactured to MIL-T-27. Mili
tary Designation is TF5R21ZZ for Trans
formers. TF5R2OZZ for Inductors .. 

• FREQUENCY RESPONSE: ..... 
±3db, 300 Hz-75 KHz all.0 
Milliwatt. 

• MAXIMUM DISTORTION: ........ 
5% Wilh Rated Power Level all 
KHz and 400 Hz. 

• DIELECTRIC STRENGTH: ...... 
All Units Tesled al200 V RMS. 

• INSULATION RESISTANCE: ... 
Grealer Than 10,000 Megohms al 
300 V DC. 
• WEIGHT: ................................. .. 
5 Grams 

• OPERATING TEMPERATURE: 
-55'c to + 105'c (All Units Can be 
Supplied to Class S ReqUirements, 
+130'c). 

• TERMINALS: .......................... .. 
Selid .016 Diameler Conductor. 
Conductor is Copper Clad Steel. 
Tinned 100%. Electroplated Per Mil· 
T-l0727A and ASTM CCS 8452. 
• THERMAL SHOCK: ............... .. 
25 Cycles, Method 1070, MIL-STD-
202E, Tesl CondHion A-I. 

PIca 
Electronics, 
'nc. 
453 N, MacQuesten Pkwy., 
1.4t. Vernon, N.Y. 10552 

~14-699-5514 

=AX 914-699-5565 

~·2344 

TRANSFORMERS 5600 

These units can be manufactured and tested to MIL-T-27/357. 
Contact factory for price and delivery information and 

appropriate part numbers (MIL-T-27/357-01 thru MIL-T-27/357-114) • 

PlCO PART NUMBER SECOHDMY POWfJI WATTS 
IMI'EOAHCE 

OHMS 4GO 88IJ PRIMARY PRIMMY 
P·senll PRIMARY SPlIT 111Hz Hz Hz UNIIAI.ANCEII DC 

L-8arI .. IlIullIod IMPEIJAIICE WINDINGS ... ... ... DC CURRENt RElllTANCE 
Plul·lo L_ OHMS SER PM --- ml OHMS 

L-8203 P·9203 20ct 8ct 2 .6 .4 .3 30.0 2 
L-8205 P-9205 20ct 20tl 5 .6 .4 .3 30.0 2 
L-8210 P-9210 32ct 32ct 8 .6 .4 .3 23.0 3.3 
L-8215 P-9215 40ct 40ct 10 .6 .4 .3 21.0 3.7 
l-8218 P-9218 48ct 16t1 4 .6 .4 .3 19.0 3.75 
L-8220 P-9220 SOtl SOtl 12.5 .6 .4 .3 19.0 5 
L-8225 P-9225 Botl 32t1 8 .6 .4 .3 15.0 7.5 
L-8228 P-9228 l00tl 40tl 10 .6 .4 .3 13.0 10.8 
L-8230 P-9230 l00tl l00tl 25 .6 .4 .3 13.0 10.8 
L-8235 P-9235 120tI 12.8tl 3.2 .6 .4 .3 12.0 9.3 
L-8240 P-9240 120tI SOtl 15 .6 .4. .3 12.0 9 
L-8245 P-9245 120tI 120cl 30 .6 .4 .3 12.0 11.6 
L-82SO P-9250 lSOtl 12t1 3 .6 .4 .3 11.0 11.2 
l-8255 P·9255, 150tl 50cl 12.5 .6 .4 .3 11.0 13 
L-8260 P·9260 lSOtl l00tl 25 .6 .4 .3 11.0 13 
L-8265 P·9265 150ct lSOct 37.5 .6 .4 .3 11.0 12 
l-8270 P-9270 150ct 600ct 150 .6 .4 .3 11.0 13 
l-B275 P-9275 200ct 200c! 50 .6 .4 .3 10.0 19 
l-82BO P-9280 300ct 12t1 3 .6 .4 .3 8.0 24 
l-82B5 P-9285 300tl SOtl 12.5 .6 .4 .3 8.0 30 
L-8290 P-9290 300tl lSOtl 37.5 .6 .4 .3 8.0 30 
l-8295 P-9295 300tl 300tl 75 .6 .4 .3 8.0 30 
L-8300 P·9300 300tI 600tl ISO .6 .4 .3 8.0 30 
L-8305 P-9305 320tI 12.8tl 3.2 .6 .4 .3 7.5 31 
L-8310 P-9310 400tl 40tI 10 .6 .4 .3 7.0 41 
L-8315 P-9315 400tl 120tI 30 .6 .4 .3 7.0 41 
L-8320 P-9320 400tl 200tl 50 . 6 .4 . .3 7.0 41 
L-8325 P-9325 400tl 400tl 100 . 6 .4 . .3 7.0 41 
L-8330 P-9330 400tl 1000tl 2SO .6 .4 .3 7.0 41 
L-8335 P·9335 400tI 2000ct 500 .6 .4 .3 7.0 41 
L-8340 P·9340 400tI 4000ct 1000 .6 .4 .3 7.0 41 
L·B342 P-9342 SOOct 12.BtI 3.2 .6 .4 .3 6.0 48 
l-8344 P-9344 500tl 16tl 4 .6 .4 .3 6.0 48 
L-8345 P-9345 500tl 50cl 12.5 .6 .4 .3 6.0 39 
L-8347 P-9347 500tl 150tl 37.5 .6 .4 .3 6.0 48 
l-8350 P-9350 500tl 500tl 125 .6 .4 .3 6.0 48 
L-8355 P-9355 'SOOcl 500tl - .6 .4 .3 6.0 48 
L-83SO P·9360 500tl 600tl ISO .6 .4 .3 6.0 48 
L-8365 P-9365 600tl 12.8t1 3.2 .6 .4 .3 5.5 53 
L-8367 P·9367 600ct 30ct 7.5 .6 .4 .3 5.5 53 
l-8370 P·9370 600ct 48ct 12 .6 .4 .3 5.5 53 
L-8375 P-9375 6DOct 200ct 50 .6 .4 .3 5.5 53 
L-8380" P·93BO 600ct 600ct ISO .6 .4 .3 5.5 57 
L-8385·· P·9385 ·600ct 600ct - .6 .4 .3 5.5 53 
L-8387·· P·9387 600ct 1200ct 300 .6 .4 .3 5.5 53 
L-8390 P·9390 640ct 12.8ct 3.2 .6 .4 .3 5.5 66 
l-8395 P-9395 700ct l00el 25 .6 .4 .3 5 .• 0 69 
L-8400 P-9400 800ct 12.8cl 3.2 .6 .4 .3 5.0 75 
L-8405 P-9405 800ct 48cl 12 .6 .4 .3 5.0 75 
L-8410 P-9410 800ct BOOtI 200 .6 .4 .3 5.0 75 
L-8415 P·9415 900ct BOOct 150 .6 .4 .3 4.5 79 
l-8420 P-942D 1000ct 12ct 3 .6 .4 .3 4.5 103 
l-8425 P·9425 l000ct SOct 12.5 .6 .4 .3 4.5 103 
L-8430 P·9430 l000tl 1000tl 250 .6 .4 .3 4.5 103 
L-8435 P-8435 10SOct 12.8t1 3.2 .6 .4 .3 4.0 108 
L-8440 P-8440 1200ct 12.8ct 3.2 .6 .4 .3 4.0 113 
L-8445 P·9445 1200ct 500ct 125 .6 .4 .3 4.0 113 
L-84SO P·9450 1200ct 1200ct 300 .6 .4 .3 4.0 113 
l-8455 P·9455 ·1200ct 1200tI - .6 .4 .3 4.0 111 
L-84SO P-9460 lSOOct 12t1 3 .6 .4 .3 3.5 128 
L-8465 P-9465 lSOOct SOOtl 125 .6 .4 .3 3.5 126 
L-8470 P-9470 ·1500ct 600tl - .6 .4 .3 3.5 128 
l-8475 P·9475 ·1500ct 1500 tI - .6 .4 .3 3.5 128 
l-8480 P·9480 lBOOtI 12.8t1 3.2 .6 .4 .3 3.5 130 
l-8483 P-9483 2000ct 8t1 2 .6 .4 .3 3.0 210 
L-8485 P-9485 2000 cf 2000tl 500 .6 .4 .3 3.0 198 
L-8490 P-9490 ·2OOOct 2000tI - .6 .4 .3 3.0 198 
L-8495 P-9495 2000ct BOOOtl 2000 .6 .4 .3 3.0 198 
L-8497 P-9497 2500tl 2500ct 625 .6 .4 .3 2.5 220 
L-8500 P·9500 3000tl 3000tl 7SO .6 .4 .3 2.5 243 

"'Discount Prices: 1-9 Net; 10·24 less 10%; 25-29 less 16%; 50-99le55 23%; 100-499 less 30% 
Ordering Instructions: No minimum. Net 30 days F.O.B. Ml Vernon, New York. 

For manufacturers' sales offices, see yellow pages 

SECONDARY TURHlRATlO 
DC PRII1/1EC 

RElllTANCE 
OHMS SEC SEC 

SER PM SEA PM 
COHN CDIIII COHN CONN 

1.2 .3 1.58:1 3.16:1 
2.8 .7 1:1 2:1 
4.5 1.13 1'1 2:1 
5 1.25 1:1 2:1 
3 .75 1.73:1 3.46:1 
7 1.75 1:1 2:1 
4.3 1.13 1.58:1 3.16:1 
5 1.25 1.58:1 3.16:1 

12 3 1:1 2:1 
2.2 .55 3.06:1 6.12:1 
7.2 1.8 1.41:1 2.83:1 

13 3.3 1:1 2:1 
2.2 55 3.54:1 7.08:1 
6.8 1.7 1.73:1 3.48:1 

11.8 3 1.22:1 2.45:1 
18.3 4.6 1:1 2:1 
75 19 1:2 1:1 
21.3 5.4 1:1 2:1 
1.7 .43 5:1 10:1 
6.B 1.7 2.45:1 4.9:1 

18 4.6 1.41:1 2.83:1 
34 8.5 1:1 2:1 
BO 15 1:1.41 1.41:1 
1.7 .43 5:1 10:1 
4.5 1.13 3.16:1 6.32:1 

12 3 1.83:1 3.85:1 
21.3 5.4 1.41:1 2.83:1 
37.5 9.4 1:1 2:1 
96 24 1:1.58 1.26:1 

212 53 1:2.24 1:1.12 
375 94 1:3.16 1:1.58 

1.7 .43 6.25:1 12.5:1 
1.9 .5 5.6:1 11.2:1 
6.B 1.7 3.16:1 6.32:1 

18 4.6 1.83:1 3.85:1 
54 13.5 1:1 2:1 
68 - 1:1 -
59 15 1:1.1 1.83:1 

1.7 .43 6.85:1 13.7:1 
4.2 1.1 4.47:1 8.94:1 
6.8 1.7 3.54:1 7.07:1 

21.3 5.3 1.73:1 3.46:1 
79 20 1:1 2:1 
75 - 1:1 -

105 28 1:1.41 1.41:1 
1.7 .43 7.07:1 14.14: 

12 3 2.65:1 5.29:1 
1.7 .43 7.9:1 15.8:1 
6.8 1.7 4.08:1 8.16:1 

105 26 1:1 2:1 
75 1& 1.22:1 2.45:1 
1.6 .4 9.13:1 18.3:1 
6.4 1.6 4.47:1 8.94:1 

115 28 1:1 2:1 
1.7 .43 9.1:1 18.2:1 
1.7 .43 9.68:1 19.4:1 

54 13.5 1.55:1 3.1:1 
128 31.6 1:1 2:1 
125 - 1:1 -

1.6 .4 11.2:1 22.4:1 
68 17 1.73:1 3.46:1 
94 - 1.58:1 -

176 - 1:1 -
1.7 .43 11.2:1 22.4:1 
1.2 .3 15.8:1 31.6:1 

218 55 1:1 2:1 
218 - 1:1 -
8SO 213 1:2 1:1 
305 76 1:1 2:1 
335 84 1:1 2:1 

·INCLUDES ELECTROSTATIC SHIELD 
··MINIATURIZEO TaEPHONE COUPLING 

APPLICATION 

PICO 
PRICES ,..'" 

L· P. 
Sarin Sa~1I 

24.26 23.21 
24.28 23.21 
24.26 23.21 
24.26 23.21 
24.26 23.21 
24.26 23.21 
24.26 23.21 
24.28 23.21 
24.28 23.21 
24.28 23.21 
24.26 23.21 
24.26 23.21 
24.28 23.21 
24.26 23.21 
24.26 23.21 
24.28 23.21 
24.26 23.21 
24.28 23.21 
24.28 23.21 
24.26 23.21 
24.28 23.21 
24.28 23.21 
24.26 23.21 
24.28 23.21 
24.28 23.21 
24.28 23.21 
24.28 23.21 
24.28 23.21 
24.28 23.21 
24.28 23.21 
24.26 23.21 
24.26 23.21. 
24.26 23.21 
24.26 23.21 
24.26 23.21 
24.26 23.21 
25.28 24.28 
24.28 24.26 
24.28 24.26 
24.28 24.28 
24.28 24.28 
24.28 23.44 
24.28 23.44 
25.28 24.26 
24.28 23.44 
24.26 23.44 
24.26 23.44 
24.26 23.44 
24.26 23.44 
24.26 23.44 
24.26 23.44 
24.26 23.44 
24.28 23.44 
24.26 23.44 
24.26 23.44 
24.26 23.44 
24.26 23.44 
24.28 23.44 
25.28 24.26 
24.28 23.44 
24.28 23.44 
25.28 24.26 
25.28 24.28 
24.26 23.44 
24.28 23.44 
24.28 23.44 
24.26 23.44 
24.26 23.44 
24.28 23.44 
24.28 23.44 

EEM1991 
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PlCO PART NI/tIIIEft SfGONIWIY POWERWAm 
IMPEDANCE 

OHMS 400 3GD PRIMARY PRIMARY 
p.. .. ~., PRIMARY SPln 1KHz Hz Hz UNa.WCED DC 

L~S.rIH Insulated IMPEDANCE WINOIIIGS ... ... .. . OCCURRENT RESISTANCE 
Plug-In loin OHMS SER PAR . ,,'" ,..... lillitel' ma OHMS 

L-8505 P-9505 '3000ct 3000ct - .6 .4 .3 2.5 304 
L-8510 P-9510 3600ct 3600el 900 .6 .4 .3 2.5 330 

L-8512 P-9512 4000ct 16el 4 .6 .4 .3 2.0 350 
L-8514 P-9514 4000ct 600ct 150 .6 .4 .3 2.0 350 

L-8515 P-9515 4000ct 1000ct 250 .6 .4 .3 2.0 350 

L-8520 P-9520 '4oooct 8000ct - .6 .4 .3 2.0 350 
L-8525 P-9525 5000ct 500ct 125 .6 .4 .3 2.0 350 

L-8530 P-9530 5000ct 5000 el 1250 .6 .4 .3 2.0 390 
L-8535 P-9535 7500ct 50ct 12.5 .6 .4 .3 1.5 600 

L-8540 P-9540 7500et l00ct 25 _6 .4 .3 1.5 600 
L-8545 P-9545 7500 et 600ct 150 .6 .4 .3 1.5 600 
L-8550 P-9550 7500ct 2500ct 625 _6 .4 .3 1.5 600 

L-8555 P-9555 '7500el 7500 el - .6 .4 .3 1.5 750 

L-8560 P-9560 8000ct 12.8el 3.2 .6 .4 .3 1.5 750 

L-8565 P-9565 8000 el l000ct 250 .6 .4 .3 1.5 750 
L-8570 P-9570 '8oooct 1200et - .6 .4 _3 1.5 750 
L-8575 P-9575 '9000ct 9000 et - .6 .4 .3 1.4 796 

L-8560 P-9580 10,000 el 12.8el 3.2 .6 .4 .3 1.4 1048 

L-8585 P-9585 10,OOOct 16el 4 .6 .4 .3 1.4 1048 
L-8590 P-9590 10,oooct l00ct 25 .6 .4 .3 1.4 839 

L-8595 P-9595 10,000 ct 200ct 50 .6 .4 .3 1.4 839 

L-8600 P-9600 10,OOOct 500ct 125 .6 .4 .3 1.4 850 
L-8605 P-9605 10,OOOct 600ct 150 .6 .4 .3 1.4 850 
L-8610 P-9610 10,OOOei l000ct 250 .6 .4 .3 1.4 850 

L-8615 P-9615 10,000 ct 1200el 300 .6 .4 .3 1.4 850 

L-862O P-9620 10,oooel 1500ct 375 .6 .4 .3 1.4 850 

L-8625 P-9625 10,000 ct 2000 el 500 .6 .4 .3 1.4 850 

L-8630 P-9630 10,OOOct 5000 et 1250 .6 .4 .3 1.4 850 

L-8635 P-9635 10,000 et 7500ct 1875 .6 .4 .3 1.4 850 

L-8640 P-9640 10,000 ct 10,000 et 2500 .6 .4 .3 1.4 866 

L-8645 P-9645 '10,OOOct 10,OOOct - .6 .4 .3 1.4 1060 

L-8850 P-9650 15,000 et 400ct 100 .6 .4 .3 1.0 1305 

L-8652 P-9652 15,oooc1 500el 125 .6 .4 .3 1.0 1305 

L-8655 P-9655 15,oooct 600ct 150 .6 .4 .3 1.0 1305 

L-8660 P-9860 15,OOOei 10,oooel 2500 .6 .4 .3 1.0 1305 

L-8665 P-9665 '15,000 el 15,OOOct - .6 .4 .3 1.0 1305 
L-8670 P-9670 15,OOOct 15,OOOct 3750 .6 .4 .3 1.0 1305 
L-8675 P-9675 16,OOOct 1000ct 250 .6 .4 _3 1.0 1343 

L-8680 P-9680 20,000 ct 500et 125 .5 .4 _3 1.0 1560 

L-8865 P-9685 20,000 ct 600ct 150 .5 .4 _3 1.0 1560 

L-8690 P-9690 20,000 ct 800ct 200 .5 .4 .3 1.0 1560 

L-8695 P-9695 20,000 ct l000el 250 .5 .4 .3 1.0 1560 

L-8700 P-9700 20,000 ct 5000ct 1250 .5 .4 .3 1.0 1560 

L-8705 P-9705 20,000 ct 10,OOOei 2500 .5 .4 .3 1.0 1560 

L-8710 P-9710 '20,000 ct 20,OOOet - .5 .4 .3 1.0 1560 
L-8715 P-9715 25,000 ct 500ct 125 .4 .4 .3 0.8 2170 

L-8720 P-9720 25,000 ct 1000ct 250 .4 .4 .3 0.8 2170 

L-8725 P-9725 30,000 ct 50ct 12.5 .33 .33 .3 0.8 2400 

L-8730 P-9730 30,000 ct 1200ct 300 .33 .33 .3 0.8 2400 

L-8732 P-9132 30,000 ct 500ct 125 .33 .33 .3 0.8 2400 

L-8734 P-9734 30,OOOct 200el 50 .33 .33 .3 0.8 2400 

L-8735 P-9735 30,000 c1 5000ct 1250 .33 .33 .3 0.8 2400 

L-8740 P-9740 30,000 ct 10,OOOct 2500 .33 .33 .3 0.8 2400 

L-8745 P-9745 '30,000 ct 3O,OOOct - .33 .33 .3 0.8 3000 
L-8750 P-9750 40,000 ct 400ct 100 _25 .25 .25 0.7 3400 

L-8755 P-9755 40,000 ct 2000 el 500 _25 .25 .25 0.7 3400 

L-8760 P-9760 40,oooc1 4000et 1000 _25 .25 .25 0.7 3400 

L-8765 P-9765 40,oooet 20,000 ct 5000 .25 .25 .25 0.7 3400 

L-8770 P-9770 '40,oooc1 40,000 et - .25 .25 .25 0.7 3400 
L-8775 P-9775 50,000 el 200et 50 .2 .2 .2 0.6 4850 

L-8777 P-9777 50,000 el 500et 125 .2 .2 .2 0.6 4850 

L-8779 P-9779 50,000 el 600et 150 .2 .2 .2 0.6 4850 

L-8780 P-9780 60,000 el 15,000 et 3750 .16 .16 .16 0.5 5275 

L-8785 P-9785 62,500 ct 50et 12.5 .16 .16 .16 0.5 5445 

L-8787 P-9787 80,000 ct 15,OOOet 3750 .12 .12 .12 0.4 6130 

L-8790 P-9790 90,000 et 10,OOOet 2500 .1 .1 .1 0.4 8140 

L-8795 P-9795 95,000 et 15,OOOet 3750 .1 .1 .1 0.4 6400 

L-8800 P-9800 100,000 ot 60ct 15 .1 .1 .1 0.4 8750 

L-8605 P-9805 100,000 et 100ct 25 .1 .1 .1 0.4 8750 

L-8810 P-9810 100,000 et 500et 125 .1 .1 .1 0.4 8750 
L-8815 P-9615 100,000 01 10,OOOet 2500 .1 .1 .1 0.4 8750 

L-SHIELD MU-METAL SHIELD .53' d X .. 41' h (13.46 mm d X 10.41 mm h) 
P-SHIELD MU-METAL SHIELD .53' d X .41" h (13.46 mm d X 10.41 mm h) 

'INCLUDES ELECTROSTATIC SHIELD 

'''Discount Prices: 1-9 Net; 10-24 less 10%; 25-4916ss 16%; 50-99 less 23'10; 100-499 less 30% 
Ordering Instructions: No minimum_ Net 30 days EO_B. Mt. Vernon, New York 

SECONDARY 
DC 

RESISTANCE 
OHMS 

SER PAR 
CONN CONN 

335 -
366 92 

3 .75 
76 19 

115 29 
1062 -

67 17 
538 135 

7 1.75 
12 3 
78 19.5 

305 77 
828 -

1.7 .43 
115 29 
158 -

1100 -
1.7 .43 
3 .75 

12 3 
27 6.7 
67 17 
74 18.5 

115 29 
158 39.5 
177 44 

255 64 
830 158 
772 193 

1215 304 
1215 -

47 12 
53 13 
72.5 18 

1215 304 
1800 -
1800 450 
115 29 
68 17 
75 19 

108 27 
121 30.5 
672 168 

1520 380 
2727 682 

68 17 
120 30 

7 1.75 
156 39 
68 17 
29 7.2 

673 169 
1520 360 
3310 -

57 14.3 
268 67 
476 119 

2700 675 
4750 -

27 6.7 
68 17 
75 18.5 

2250 583 
8.7 2.2 

2250 583 
1520 380 
2250 563 

92 2.3 
15 3.8 
68 17 

1535 385 

TURNS RAnD 
PRIMISEC 

SEC SEC 
SEft PAR 

CONN CONN 

1:1 -
1:1 2:1 
15.8:1 31.6:1 
2.58:1 5.16:1 
2:1 4:1 
1:1.41 -
3.16:1 6.32:1 
1:1 2:1 
12.2:1 24.5:1 
8.66:1 17.3:1 
3.54:1 7.07:1 
1.73:1 3.46:1 
1:1 -
25:1 50:1 
2.83:1 5.66:1 
2.58:1 -
1:1 -
28:1 56:1 
25:1 50:1 
10:1 20:1 
7.07:1 14.14:1 
4.47:1 8.94:1 
4.08:1 8.16:1 
3.16:1 6.32:1 
2.89:1 5.77:1 
2.58:1 5.16:1 

2.24:1 4.47:1 
1.41:1 2.83:1 
1.15:1 2.3:1 
1:1 2:1 
1:1 -
6.12:1 12.24:1 
5.48:1 10.95:1 
5:1 10:1 
1.22:1 2.45:1 
1:1 -
1:1 2:1 
4:1 8:1 
6.33:1 12.65:1 
5.77:1 11.55:1 
5:1 10:1 
4.47:1 8.94:1 
2:1 4:1 
1.41:1 2_83:1 

1:1 -
7.07:1 14.14:1 
5:1 10:1 
24.5:1 49:1 
5:1 10:1 
7.75:1 15.5:1 
12.25:1 24.5:1 
2.45:1 4.9:1 
1.73:1 3.46:1 
1:1 -
10:1 20:1 
4.47:1 8.94:1 
3.16:1 6.32:1 
1.41:1 2.83:1 
1:1 -
15.8:1 31.6:1 
10:1 20:1 
9.13:1 18.26:1 
2:1 4:1 
35.4:1 70.7:1 
2.3:1 4.6:1 
3:1 6:1 
2.52:1 5.03:1 
40.8:1 81.6:1 
31.6:1 63.2:1 
14.1:1 28.3:1 
3.16:1 6.32:1 

EEM 1991 For manufacturers' sales offices, see yellow pages 

PlCO 
PRICES 1-9'" 

L- p-
S,rl, • Sarlll 

25.26 24.26 
24.26 23.44 
24.26 23.44 
24.26 23.44 
24.26 23.44 
25.26 24.26 
24.26 ~3.44 

24.26 23.44 
26.92 26.12 
26.92 26.12 
26.92 26.12 
26.92 26.14 
28.82 26.91 
26.92 26.14 
26.92 26.14 
28.82 26.91 
28.82 26.91 
26.92 26.14 
26.92 26.14 
26.92 26.14 
26.92 26.14 
26.92 26.14 
26.92 26.14 
26.92 26.14 
26.92 26.14 
26.92 26.14 
26.92 26.14 
26.92 26.14 
26.92 26.14 
26.92 26.14 
28.82 26.91 
26.92 26.14 
26.92 26.14 
26.92 26.14 
26.92 26.14 
28.82 26.91 
26.92 26.14 
26.92 26.14 
28.82 26.91 
28.82 26.91 
28.82 26.91 
28.82 26.91 
28.82 26.91 
28.82 26.91 
29.98 28.82 
28.82 26.91 
28.82 26.91 
29.98 28.82 
29.98 28.82 
29.98 28.82 
29.98 28.82 
29.98 28.82 
29.98 2B.82 
32.19 30.27 
32.19 30.27 
32.19 30.27 
32.19 30.27 
32.19 30.27 
35.90 34.32 
35.90 34.32 
35.90 34.32 
35.90 34.32 
38.71 37.76 
38.71 37.76 
38.71 37.76 
40.67 39.18 
40.67 39.18 
40.67 39.18 
40.67 39.18 
40.67 39.18 
40.67 39.18 
3.50 

3.50 

5600 

L SERIES 
Plug-In 

P SERIES 
Insulated 

Leads 

I 
~(;H&MATIC FOR TRANSFORMERS 

WlTIl SPUT SECONDARIES 

'jIIC' .. ow'j"'Oe-· "L<.OW 

: c: .::: lie:::: 
SCHEMATIC FOR TR"~SFOfIMERS 
WITH ELECTROSTATIC SHIELD 

·"'~'3:Ey£LLOW 
REO I BLACK 

: 
BLUE MItrE GRE£~ 

FEATURES 

• EXTREME RESISTANCE TO 
THERMAL SHOCK 

• ULTRA MINIATURE SIZE 
• PICO IS APPROVED QPL 

SOURCE (MIL-T-27) 

• MAGNETIC SHIELDS AVAILABLE 
• ELECTROSTATIC SHIELDING 

CAN BE ADDED. 

• VARIATION OF STANDARD DE-
• SIGNS AVAILABLE 

• PRIMARY AND SECONDARY 
WINDINGS CAN BE USED EITH
ER AS INPUT OR OUTPUT_ 

• SPECIAL PRODUCTION TECH
NIQUES ENSURE UNIFORM 
SIZE AND LEADS WHICH ARE 
FREE OF ENCAPSULANT. NO 
MENISCUS IN LEAD AREA. 

• EVERY UNIT IN THIS CATALOG 
CAN BE MADE WITH A 300 THER
MAL CYCLE GUARANTEE USING 
PICO'S SPECIAL SR CONSTRUC
TION. CONTACT FACTORY FOR 
DETAILS. 

PIca 
Electronics, 
Inc. 
453 N_ MacQuesten PkWl 
Mt. Vernon, N.Y. 10552 

914-699-5514 

FAX 914-699-5565 

Delivery-
k to one week 

stoe 

For immediate 
engineering 
assistance 
or to place 
an order-

call Toll Free 
800_431-1064 



5600 

PICO's 
alb a-miniature 
lransfonl ..... 

K SERIES 
Insulated 

Leads 

.. "'--------;;0 .5 :'.010 112.7 !: 025) 
OIA ~ 

N SERIES 
Plug-In 

,31)" I)IA .218" DlA 

{8'9D1A!~. -(!l.!)4D1A) 

f' \, ... 
45"),. 

WHITt; OOT AT Tt;RMINAL _1 
TERMI· .... l..S CLOCKWISE FROM 
PI ~.1 

Dimensions are in inches (MM) 

SPECIFICATIONS 

• MIL-T-27: .. 
All units manufactured to MIL-T-27, and 
are Hermetically Sealed in a Metal Case, 
Audio Transformers are Type 
TF5R21ZZ. 

• FREQUENCY RESPONSE: .. 
±3db, 150 Hz-75 KHz at 1.0 Milliwatt. 
(When Primary Impedance 2: SOK 
Ohms, ±3 db 150 Hz 10 20 KHz) 

• MAXIMUM DISTORTION: ... 
5% With Rated Power Level at 1 KHz, 
400 Hz and 150 Hz. 

• DIELECTRIC STRENGTH: .. 
All Unils Tesled al200 V RMS. 

• INSULATION RESISTANCE: .. 
Greater Than 10,000 Megohms at 300 
VDC. 

• WEIGHT: 
7.5 Grams 

• OPERATING TEMPERATURE: .. 
-55'c to +105'c (All Units Can be 
Supplied to Class S Requirements, 
+l30'c). 

• TERMINALS: ........................ .. 
Solid .016 Diameter Conductor. 
Conductof"is Copper Clad Steel. 
TInned 100"/0. Electroplated Per Mil-T-
10727 A and ASTM CCS 8452. 

• THERMAL SHOCK: ......... 
25 Cycles, Method 107C, MIL·STD· 
2020. Test Condition A-1. 

THIS PRODUCT IS PATENTED 

TRANSFORMERS 5600 

These units can be manufactured and tested to MIL-T-27/358. 
Contact factory for price and delivery information and 

appropriate parts numbers (MIL-T-27/358-01 thru MIL-T-27/358-123). 
PICO PART NUMBER SECONDARY POWERWAl1lI SECOfIDARY TURNS RATIO PICO 

IMPEDANCE DC' PRIMISEC PRICES 1-9'" 
QHMB 400 158 PRIMAIIY PRIMAIIY RESISTANCE 

K.s,rln PRIMARY SPLIT 1KHz Hz Hz UNIIAlAIICEO DC OHMS SEC SEC 
Insulated N-8a.a. IMPEDAHCE \tIINOINGS ". ,,' ... DC CURRENT RESISTANCE SER PAR SER PAR I- N-

Leads Plug..Jn OHMS SEA PAR ..... -1I111111r ml OHMS CONN CONN CONN CONN St,I .. Strift 

K-7203 N-6203 20Cl 8ct 2 1.0 .75 .11 22.0 1.15 1.0 .25 1.58:1 3.16:1 23.44 24.26 
K-7205 N-6205 20cl 20ct 5 1.0 .75 .11 22.0 1.75 2.5 .63 1:1 2:1 23.44 24.26 
K-7210 N-621 0 32ct 3l<ct 8 1.0 .75 .11 18,0 2.7 3.7 .93 1:1 2:1 23.44 24.26 
K-7215 N-6215 40 cl 40ct 10 1.0 .75 .11 16.0 3 5.2 1.3 1:1 2:1 23.44 24.26 
K-7218 N-6218 48ct 16c1 4 1.0 .75 .11 13.0 4,5 2.4 .6 1.73:1 3.46:1 23.44 24,26 
K-7220 N-6220 50ct 50cl 12.5 1.0 .75 .11 13.0 4.5 6.2 1.6 1:1 2:1 23.44 24.26 
K-7225 N-6225 BOct 32ct 8 1.0 .75 .11 11.0 6.6 3.7 .93 1.58:1 3.16:1 23.44 24.26 
K-7228 N-6228 l00ct 40ct 10 1.0 .75 .11 10.0 9.7 5.6 1.4 1.58:'1 3.16:1 23.44 24.26 
K-7230 N-6230 100 ct 100ct 25 1.0 .75 .11 10,0 9.7 11 2.8 1:1 2:1 23.44 24.26 
K·7235 N-6235 12001 12.8ct 3,2 1.0 ,75 .11 9.0 10.8 1.6 .4 3.06:1 6.12:1 23.44 24.26 
K·7240 N-624O 120cl 60CI 15 1.0 .75 .11 9.0 10.8 8.5 2.2 1.41:1 2.83:1 23.44 24.26 
K·7245 N-6245 120cl 120ct JO 1.0 .75 .11 9,0 10.8 15 3.8 1:1 2:1 23.44 24.26 
K·7250 N-6250 150cl 12ct 3 1.0 .75 .11 8.0 13.5 1.75 .44 3.54:1 7.08:1 23.44 24.26 
K-7255 N-6255 150ct 50ct 12.5 1.0 .75 .11 8.0 12 5.8 1.5 1.73:1 3.46:1 23,44 24.26, 
K·7260 N-6260 150ct 100ct 25 1.0 .75 .11 8.0 12 13 3.3 1.22:1 2.44:1 23.44 24.26 
K-7265 N-6265 150ct i50ct 37.5 1.0 .75 .11 8.0 12 20 5 1:1 2:1 23.44 24.26 
K-7270 N-6270 150cl 600ct 150 1.0 .75 .11 8.0 12 82 20.5 1:2 1:1 23.44 24,26 
K-7275 N-6275 200cl 200cl 50 1.0 .75 .11 7.0 17 24 6.0 1:1 2:1 23.44 24.26 
K-7280 N-6280 JOOct 12cl 3 1.0 .75 .11 5,0 30 1.75· .44 5:1 10:1 23:44 24.26 
K-7285 N-6285 JOOcl 50cl 12.5 1.0 .75 .11 5.0 27 6.2 1.6 2.45:1 4.9:1 23.44 24,26 
K-7290 N-6290 300cl 150ct 37.5 1,0 .75 .11 5.0 26 21 5.3 1.41:1 2.83:1 23.44 24.26 
K-7295 N-6295 JOOct JOOcl 75 1.0 .75 .11 5.0 27 38 9,5 1:1 2:1 23.44 24.26 
K-7300 N-6300 JOOcl 600cl 150 1.0 .75 .11 5.0 27 66 17 1.41:1 1.41:1 23.44 24.26 
K-7305 N-6305 320cl 12.8 cl 3,2 1.0 .75 ,11 5.0 30 1.75 .44 5:1 10:1 23,44 24.26 
K-731 0 N-631 0 400cl 40cl 10 1.0 .75 .11 5,0 39 4.3 1.1 3.16:1 6.32:1 23.44 24.26 
K-7315 N-6315 400cl 120cl 30 1.0 .75 .11 5.0 JO 14 3,5 1.83:1 3.65'1 23.44 24.26 
K-7320 N-6320 400ct 200ct 50 1.0 .75 .11 5.0 39 24 6 1.41:1 2.83:1 23.44 24,26 
K·7325 N-6325 400ct 400CI 100 1.0 .75 .11 5.0 39 42 10.5 1:1 2:1 23.44 24.26 
K·7330 N-6330 400ct looocl 250 1.0 .75 .11 5.0 39 109 28' 1:1.58 1.~6:1 23.44 24.26 
K·7335 N-6335 400ct 2000 cl 500 1.0 .75 .11 5.0 39 198 49 1:2.24 1:1.12 23,44 24.26 
K·7340 N-6340 400 ct 4000 ct 1000 1.0 .75 .11 5.0 39 436 109 1:3.16 1:1.58 23.44 24.26 
K-7342 N-6342 500 ct 12.8 ct 3.2 1.0 .75 .11 4.5 43 1.6 .4 6,25:1 12.5:1 23.44 24,26 
K-7344 N-6344 500 ct 16 ct 4 1.0 .75 .11 4.5 43 2.3 .56 5.6':1 11.2:1 23.44 24.26 
K-7345 N-6345 500ct 50 cl 12.5 1.0 .75 .11 4.5 43 5.8 1.5 3.16:1 6.32:1 23.44 24.26 
K-734?' N-6347 500 cl 150cl 37.5 1.0 .75 .11 4.5 43 19,8 5 1.83:1 3.65:1 23.44 24,26 
K-7350 N-6350 500cl 500cl 125 1.0 .75 .11 4.5 43 60 15 1:1 2:1 23.44 24.26 
K-7355 N-6355 '500cl 500cl - 1.0 .75 .11 4.5 43 60 - 1:1 - 24.26 25.26 
K-7360 N-6360 500cl 600cl 150 1.0 .75 .11 4.5 43 66 17 1:1.1 1.83:1 23.44 24,26 
K-7365 N-6365 600ct 12.8ct 3.2 1.0 .75 .11 4.0 68 1.75 .44 6.85:1 13.7:1 23.44 24.26 
K-7367 N-6367 600 ct 30ct 7.5 1.0 .75 .11 4,0 60 3.7 .93 4.47:1 8.94:1 23.44 24.26 
K-7370 N-6370 600 cl 48ct 12 1.0 .75 .11 4.0 eO 5,9 1.5 3.54:1 7.07:1 23.44 24.26 
K-7375 N-6375 600 cl 200cl 50 1.0 .75 .11 4.0 60 25 6.3 1.73:1 3A6:1 23.44 24.26 
K-7300-' N·6380-' 600ct 600ct 150 1.0 .75 .11 4.0 60 66 17 1:1 2:1 23.44 24.26 
K-7385-' N-6385-' '600cl 600ct - 1.0 .75. .11 4.0 60 68 - 1:1 - 24.26 25.26 
K-7386" N·6386-' '600cl 900ct - 1.0 .75 .11 4.0 60 104 - 1:1.22 - 24.26 25.26 
K-738]"- N·6387" 600ct 1200 ct 300 1.0 .75 .11 4.0 60 116 29 1:1.41 1.41:1 23.44 24.26 
K-7390 N·6390 640ct 12.8 ct 3.2 1.0 .75 .11 4.0 69 1.75 .44 7.07:1 /4.14:1 23.44 24.26 
K-7395 N·6395 700 ct 100 cl 25 1.0 .75 .11 4.0 62 10.6 2.7 2.66:1 5.29:1 23.44 24.26 
K-7400 N-6400 800 cl 12.8 cl 3.2 1.0 .75 .11 3.5 78 1.75 .44 '7.91:1 15.8:1 23.44 24.26 
K-7405 N-6405 000 cl 48cl 12 1.0 .75 .11 3.5 7. 6 1.5 4.08:1 8.16:1 23.44 24.26 
K-7410 N-6410 BOOcl 800ct 200 1.0 .75 .11 3.5 74 102 26 1:1 2:1 23.44 24.26 
K·7415 N-6415 900ct 600ct 150 1.0 .75 .11 3.0 90 66 17 1.23:1 2.45:1 23.44 24.26 
K·7417" N-6417" '900<;1 900ct - 1.0 .75 .11 3.0 90 102 - 1:1 - 24.26 25.26 
K·7420 N-6420 l000ct 12 cl 3 1.0 .75 .11 3.0 115 1.75 .44 9.13:1 18.26:1 23.44 24.26 
K·7425 N-6425· 1000ct 50cl 12.5 1.0 .75 .11 3.0 100 5.8 1.5 4.47:1 8.94:1 23.44 24.26 
K-74JO N-6430 loooct l000CI 250 1.0 .75 .11 3.0 75 103 26 1:1 2:1 23.44 24.26 
K-7435 N-6435 1060cl 12.8ct 3.2 1.0 .75 .11 3.0 115 1.75 .44 9:1:1 10.2:1 23.44 24.26 
K-7440 N-6440 1200cl 12.8cl 3.2 1.0 .75 .11 3.0 122 1.15 .44 9.68:1 19.4:1 23.44 24.26 
K-7445 N-6445 1200Cl 500ct 125 1.0 .75 .11 3.0 113 63 16 1.55:1 3.1:1 23.44 24.26 
K-7450 N-6450 1200cl 1200cl 300 1.0 .75 .11 3.0 113 .155 39 1:1 2:1 23.44 24.26 
K-7455 N-6455 -1200ct 1200cl - 1,0 .75 .11 3.0 109 150 - 1:1 - 24.26 25.26 
K-7460 N-6460 1500CI 12ct 3 1.0 .75 .11 2.5 140 1.75 .44 11.18:1 22.36:1 23.44 24.26 
K-7465 N-6465 1500ct 500ct 125 1.0 .75 .11 2.5 150 60 15 1.73:1 3.46:1 23.44 24.26 
K-7470 N-6470 -1500ct 600ct - 1.0 .75 .11 2.5 150 66 - 1.58:1 - 24.26 25.26 
K-7475 N-6475 '1500cl 1500cl - 1.0 .75 .11 2.5 150 168 - 1:1 - 24.26 25.26 
K-7480 N-6480 1600cl 12.8cl 3.2 1.0 .75 .11 2.5 140 1.75 .44 11:18:1 22.36:1 23.44 24.26 
K-7483 N-6483 2000 cl 8cl 2 1.0 .75 .11 2.0 250 1.0 .25 15.8:1 31.6:1 23.44 24.26 
K-7465 N-6485 2000ct 2000ct 500 1.0 .75 .11 2.0 185 255 64 1:1 2:1 23.44 24,26 
K-7490 N·6490 '2000 cl 2000ct - 1.0 .75 .11 2,0 175 240 - 1:1 - 24.26 25.26 
K-7495 N-6495 2000 cl 8000cl 2000 1,0 .75 .11 2.0 185 1015 254 1:2 1:1 23.44 24.26 
K-7497 N-6497 2500cl 2500ct 625 1.0 .75 .11 2.0 245 268 68 1:1' 2:1 23.44 2426 
K-7500 N-6500 3000 cl JOOOct 750 1.0 .75 .11 1.0 267 295 74 1:1 2:1 23.44 24.26 
K-7505 N-6505 -3oooct JOOOct - 1.0 .75 .11 1.8 267 368 - 1:1 - 24.26 25.26 
K-7510 N-6510 3600 cl 3600 cl 900 1.0 .75 .11 1.5 JOO 413 103 1:1 2:1 23.44 24.26 
K·7512 N-6512 4000 ct 16cl 4 1.0 .75 .11 1.5 395 2.5 .65 15.8:1 31.6:1 23.44 24.26 
K-75W- N-6514" 4000ct 600cl 150 1.0 .75 .11 1.5 395 66 17 2.58:1 5.16:1 23.44 , 24.26 

'INCLUDES ELECTROSTATIC SH)ElD 
"MINIATURIZED TELEPHONE COUPLING APPLICATION 

'''Discount Prices: 1-9 Net: 10-24 less 10%: 25-49 less 16%: 50-99 less 23%: 100-499 less 30% 
O,dering Instructions: No minimum, Net 30 days EO.B, MI. Vernon, New Yorl<. 

A·2346 For manufacturers' sales offices, see yellow pages EEM 1991 



5600 TRANSFORMERS 

PlCO PART NUMBER SECONIIAII'I' POWER WATTS SECONDARY 
IMl'EOANCE DC 

OHMS 4011 150 PRIMARY PRIMARY RESISTANCE 
K~8.rI'l PRIMARY SPLIT II01z Hz Hz UNIIAUIICED DC OHMS 
Ins.llI.d N ... ~ .. IMPEDANCE WlNIIIN68 ... ... ... OCCURRENT RESISTANCE SER PAIl 

Loodo Plug-I. OHMS SER PAR 11111111 ..... - ml OHMS CONN CONN 

K·7515 N-8515 4000et l000et 250 1.0 .75 .11 1.5 395 108 27 
K·752O N-8520 ·4000et 8OO0et - 1.0 .75 .11 1.5 390 955 -
K·7525 N·6525 5000el SOOel 125 1.0 .75 .11 1.3 4SO 62 16 
K·7530 N-6530 5000el 5000 el 1250 1.0 .75 .11 1.3 450 620 155 
K·7535 N-6535 7S00el 50et 12.5 1.0 .75 .11 1.0 670 6 1.5 
K·7540 N-li540 7S00et 100et 25 1.0 .75 .11 1.0 670 11 2.8 
K·7545 N-6545 7500et 600et ISO 1.0 .75 .11 1.0 670 66 16.5 
K·7550 N-85SO 7500et 2500et 625 1.0 .75 .11 1.0 670 268 67 
K·7555 N-li555 ·7500el 7500et - 1.0 .75 .11 1.0 670 925 -
K·7560 N·6560 8OO0et 12.8el 3.2" 1.0 .75 .11 1.0 765 1.75 .44 
K·7565 N·7565 8000et l000el 250 1.0 .75 .11 1.0 695 108 26.5 
K·7570 N·6570 ·8000et 1200et - 1.0 .75 .11 1.0 715 153 -
K·7575 N·6575 ·9000et 9000et - 1.0 .75 .11 1.0 925 1020 -
K·7560 N-8560 10,OOOet 12.8et 3.2 1.0 .75 .1"1 1.0 768 1.6 .4 
K·7565 N-8585 10,OOOet 16et 4 1.0 .75 .11 1.0 756 1.7 .43 
K·7590 N-8590 10 000 et 100et 25 1.0 .75 .11 1.0 760 10 2.5 
K·7595 N·6595 10,000et 200et SO 1.0 .75 .11 1.0 760 24 6 
K·7600 N-6600 10,000 el 500et 125 1.0 .75 .11 1.0 760 60 15 
K·7805 N·6605 10,OOOet 600el 150 1.0 .75 .11 1.0 780 83 21 
K·7610 N·661 0 10,000et l000el 250 1.0 .75 .11 1.0 780 106 27 
K·7615 N·6615 10000et 1200el 300 1.0 .75 .11 1.0 780 145 36 
K·7620 N-662O 10,000et lS00el 375 1.0 .75 .11 1.0 7SO 160 40 
K·7625 N-6625 10,000et 2000 el 500 1.0 .75 .11 1.0 7SO 800 75 
K·7630 N-6630 10,000et 5000 el 1250 1.0 .75 .11 1.0 7SO 610 153 
K·7635 N-6635 10,000et 7500et 1875 1.0 .75 .11 1.0 7SO 932 233 
K·7640 N·6640 10,000el 10,000et 2500 1.0 .75 .11 1.0 7SO 1075 269 
K·7645 N·6645 ·10,000et 10,000et - 1.0 .75 .11 1.0 715 985 -
K·7650 N-66SO 15,OOOet 400el 100 .66 .66 .11 0.8 1165 52 13 
K·7652 N·6652 15,000et 500et 125 .66 .66 .11 0.8 1165 60 15 
K·7655 N·6655 15,oooet 600et 150 .66 .66 .11 0.8 1165 SO 20 
K·7660 N·6660 15 000 et 10000et 2S00 .66 .66 .11 0.8 1165 1050 263 
K·7665 N·6665 ·15,000 el 15,000et - .66 .66 .11 0.8 1165 1600 -
K·7670 N·6670 15,oooet 15,000et 3750 .66 .66 .11 0.8 1165 1800 400 
K·7675 N·6675 16,OOOet loooet 2SO .62 .62 .11 0.8 1560 108 27 
K·7680 N·6680 20,000 et 500et 125 .5 .5 .11 0.7 1750 60 15 
K·7685 N·6685 20,000 et 600et ISO .5 .5 .11 0.7 1750 82 20.5 
K·7690 N·6690 20,000 et SOOel 200 .5 .5 .11 0.7 1750 98 24.5 
K·7695 N-6695 20,000 et l000el 250 .5 .5 .11 0.7 17SO 135 34 
K·7700 N-6700 20,000 el 5000el 1250 .5 .5 .11 0.7 17SO 610 153 
K·7705 N-6705 20,000 et 10,000el 2500 .5 .5 .11 0.7 17SO 1075 269 
K·7710 N-6710 ·20000 et 20 000 el - .5 .5 .11 0.7 1715 2370 -
K·7715 N-6715 25,OOOet 500el 125 .4 .4 .11 0.6 2470 60 15 
K·772O N·6720 25,OOOet l000et 2SO .4 .4 .11 0.6 2470 106 27 
K·7725 N·6725 30,OOOel 50et 12.5 .33 .33 .11 0.5 2730 6.2 1.6 
K·7730 N-6730 3O,OOOel 1200et 300 .33 .33 .11 0.5 2815 156 39 
K·7732 N·6732 30,000et 500et 125 .33 .33 .11 0.5 2730 61 15.3 
K·7734 N·6734 30,000et 200et 50 .33 .33 .11 0.5 2730 24 6 
K·7735 N-6735 30,OOOet 5000et 1250 .33 .33 .11 0.5 2730 620 155 
K·774O N·6740 30,000 et 10,OOOet 2500 .33 .33 .11 0.5 2730 1090 272 
K·7745 N-6745 ·30,000 et 3O,000et - .33 .33 .11 0.5 2730 3740 -
K·7750 N-6750 40,000 et 400el 100 .25 .25 .11 0.5 31SO 53 13 
K·7755 N-6755 40,000 et 2OO0et 500 .25 .25 .11 0.5 3150 300 75 
K·7760 N·6760. 4O,OOOet 4000 el 1000 .25 .25 .11 0.5 3150 548 137 
K·7765 N·6765 40,000 et 20,000 et 5000 .25 .25 .11 0.5 31SO 3075 769 
K·7770 N·6770 ·40,OOOet 40,000 et - .25 .25 .11 0.5 3940 4350 -
K·7775 N-6775 50000 et 200et 50 .2 .2 .11 0.4 4275 24 6 
K·7777 N·6777 50,000 et 500et 125 .2 .2 .11 0.4 4275 60 15 
K·7778 N·6778 50,000 et BOOet 150 .2 .2 .11 0.4 4275 82 21 
K·7779 N·6779 50,000 et 50,000 el 12,500 .2 . 2 .11 0.4 4500 6270 1568 
K·77SO N-6780 60,000el 15,000et 3750 .16 .16 .11 0.4 5960 1650 412 
K·7785 N-6785 52,5OOet 50et 12.5 .16 . 16 .11 0.4 5960 6 1.5 
K·7787 N·6787 SO,OOOet 15,oooet 3750 .12 .12 .11 0.3 7200 1690 423 
K·7789 N·6789 SO,OOOet 80,000 et 20,000 .12 .12 .11 0.3 7200 9920 2480 
K·7790 N-6790 90,000 et 10,000et 2500 .11 .11 .11 0.3 7500 1350 338 

K·7795 N-6795 95,000 et 15,000et 3750 .1 .1 .10 0.3 9550 1635 410 
K·7S00 N·6S00 100000 et BOet 15 .1 .1 .10 0.3 10000 8.5 2.2 
K·7S05 N·6S05 100,000 et l00et 25 .1 .1 .10 0.3 10,000 14 3.5 
K·7810 N·6810 100,000 et 500et 125 .1 .1 .10 0.3 10,000 52 15.5 
K·7813 N-6613 l00,oooel l000et 2SO .1 .1 .10 0.3 10,000 140 35 
K·7814 N-6814 100,000 el 2000et 500 .1 .1 .10 0.3 10,000 248 52 
K·7815 N·6815 l00,OOOet 10,oooet 2500 .1 .1 .10 0.3 10,000 1075 270 
K·7B20 N-6B20 135,000 et 82et 20.5 .074 .074 .074 0.25 13,700 9.5 2.4 
K·7823 N·6823 200,000 et SOOet 125 .05 .05 .05 0.2 17,340 75 19 
K·7825 N·6825 200,000 et l000et 250 .05 .05 .05 0.2 17,340 133 33 
K·7630 N-683O 200,000 et 10,000et 2500 .05 .05 .05 0.2 17,340 1350 338 
K·7635 N-6B35 200,000el 20,000 el 5000 .05 .05 .05 0.2 17,340 3000 750 
K·7837 N-6B37 250,000el 200et SO .04 .04 .04 0.2 17,340 28 7 
K·7840 N-6640 250,000et 1000et 2SO .04 .04 .04 0.2 17,340 118 30 

K-5HIELD MU·METAI. SHIELD .53' d X .56" h (13.46 mm d X 14.22 mm h) 
N-5HIELD MU·METAI. SHIELD .53' d X .56" h (13.46 mm d X 14.22 mm h) 

• INCLUDES ELECTROSTATIC SHIELD 

••• Discount prices: 1·9 Net; 10·24 less 10%; 25·49 less 16%; 50·99 less 23%; 100·499 less 30% 

Ordering Instructions: No minimum. Ne130 days EO.fl. M1. Vernon, New York 

TURNS RAnD PlCO 
PRIM}SEC PRICES1·9'" 

SEC SEC 
SEA PAll K· N· 

CONN CONN Serln Serll. 

2:1 4:1 23.49 24.26 
1:1.41 - 24.26 25.26 
3.16:1 6.32:1 23.44 24.26 
1:1 2:1 23.44 24.27 
12.25:1 24.5:1 26.14 26.93 
8.66;1 17.32:1 26.14 26.93 
3.54:1 7.07:1 26.14 26.93 
1.73:1' 3.46:1 26.14 26.93 
1:1 - 26.91 29.69 
25:1 50:1 26.14 26.93 
2.83:1 5.66:1 26.14 26.93 
2.58:1 - 26.91 29.69 
1:1 - 26.91 29.69 
28:1 56:1 26.14 26.93 
25:1 SO:1 26.14 26.93 
10:1 20:1 26.14 26.93 
7.07:1 14.14:1 26.14 26.93 
4.47:1 8.94:1 28.14 26.93 
4.08:1 8.16:1 26.14 26.93 
3.16:1 6.32:1 26.14 26.93 
2.89:1 5.77:1 26.14 26.93 
2.58:1 5.16:1 26.14 26.93 
2.24:1 4.47:1 26.14 26.93 
1.41:1 2.83:1 26.14 26.93 
1.16:1 2.31:1 26.14 26.93 
1:1 2:1 26.14 26.93 
1:1 26.91 29.69 
6.12:1 12.25:1 26.14 26.93 
5.48:1 10.95:1 26.14 26.93 
5:1 10:1 26.14 26.93 
1.22:1 2.45:1 26.14 26.93 
1:1 26.91 29.69 
1:1 2:1 26.14 26.93 
4:1 8:1 26.14 26.93 
6.32:1 12:65:1 26.14 25.93 
5.77:1 11.55:1 26.14 29.69 
5:1 10:1 26.14 29.69 
4.47:1 8.94:1 26.14 29.69 
2:1 4:1 26.14 29.69 
1.41:1 2.83:1 26.14 29.69 
1:1 - 28.82 29.69 
7.07:1 14.14:1 26.14 29.98 
5:1 10:1 26.14 29.69 
24.5:1 49:1 28.82 29.69 
5:1 10:1 28.82 29.98 
7.7:1 15.5:1 28.82 29.98 
12.2:1 24.5:1 28.82 29.98 
2.45:1 4.9:1 28.82 29.98 
1.73:1 3.46:1 28.82 29.98 
1:1 - 30.27 32.19 
10:1 20:1 30.27 32.19 
4.47:1 8.94:1 30.27 32.19 
3.16:1 6.32:1 30.27 32.19 
1.41:1 2.83:1 30.27 32.19 
1:1 - 34.33 35.90 
15.8:1 31.6:1 34.33 35.90 
0:1 20:1 34.33 35.90 
9.13:1 18.26:1 34.33 35.90 
1:1 2:1 34.33 35.90 
2:1 4:1 37.76 38.87 
35.4:1 70.7:1 37.76 38.87 
2.3:1 4.6:1 37.76 38.87 
1:1 2:1 37.76 38.87 
3:1 6:1 42.36 40.64 
2.5:1 5:1 42.36 40.64 
40.8:1 81.6:1 42.36 40.64 
31.6:1 63.2:1 42.36 40.64 
14.1:1 28.3:1 42.36 40.64 
10:1 20:1 42.36 40.64 
7.07:1 14.14:1 42.36 40.64 
3.16:1 6.32:1 42.36 40.64 
40.6:1 81.2:1 41.26 42.51 
20:1 40:1 41.26 42.51 
14.1:1 28.3:1 41.26 42.51 
4.47:1 8.94:1 41.26 42.51 
3.16:1 6.32:1 41.26 43.58 
35.4:1 70.7:1 42.48 43.58 
15.8:1 31.6:1 42.48 19.72 

3.50 
3.52 

EEM 1991 For manufacturers' sales offices, see yellow pages 

5600 

K SERIES N SERlES 
Insulated Plug-In 

Leads 

SCHEMA1'rc FOR TRANSf'ClftMEJlS 
WITH SPUT SECONDARIES 

PlCO-N PlCO-K 

'3~C' ",ow·3ICY'.l.OW 2 : RED WHITE 

, C, BLUE c:::: 
PICO-Jl' PICO-I(. 

'3:E' 2 : ' 
I 

S J ' 

BROW.3EY 
... "'" 

RED BLACK 

Bl.UE WHITE GRE£N 

FEATURES 
• EXTREME -RESISTANCE TO THERMAL 

SHOCK 

• ULTRA MINIATURE SIZE 
• PICO IS APPROVED QPL SOURCE 

(MIL·T·27) 
• MAGNETIC SHIElDS AVAILABLE 
• ELECTROSTATIC SHIELDING CAN BE 

ADDED. 

• VARIATION OF STANDARD DESIGNS 
AVAILABLE 

• PRIMARY AND SECONDARY 
WINDINGS CAN BE USED EITHER AS 
INPUT OR OUTPUT. 

• SPECIAL PRODUCTION TECHNIQUES 
ENSURE UNIFORM SIZE AND LEADS 

WHICH ARE FREE OF ENCAPSULANT. 
NO MENISCUS IN LEAD AREA. 

• EVERY UNIT IN THIS CATALOG CAN 
BE MADE WITH A 300 THERMAL 
CYCLE GUARANTEE USING PICO'S 
SPECIAL SR CONSTRUCTION. 
CONTACT FACTORY FOR 
DETAILS. 

PIce 
Electronics, 
Inc . 
453 N. MacQuesten Pkwy . 
Mt. Vernon, N.Y. 10552 

914-699-5514 

FAX 914-699-5565 

'mmediate Fori . 
engineering 
assistance 
or to place 
an order-

A·234' 



5600 

PICO's 
alba miniature 
transfonlaers 

R SERIES 
Plug-In 

,75" DIA MAlL 
(19.1 DIA MAX) 

'f'~ ...L (9,5 MAX) 

T 
,020" 

(0.51) 
1. oo .. !. 25" 

:l35) 

- -
,6" D1A .475" DIA 

"'~ •• "W 
!. • 
• • 

45° _:--e' 

WHITE DOT AT TERMINAL IH 
TERMINALS CLOCKWISE FROM 
PIN*' 

Dimensions arc in inches (MM) 

SPECIACATIONS 

• IIll-T-27: .................................. 
AU units manufactured to MIL-T-27, and 
are Hermetically Sealed in a Metal Case, 
Audio Transformers are Type 
TF5R21ZZ. 

• FREQUENCY RESPONSE: ..... 
±3db, 75 Hz-30 KHz al 1_0 Milliwatt. 

• MAXIMUM OISTORTION: ........ 
5% Wllh Raled Power Level at 1 
KHz, 300 kHz and 75 Hz. 

• DIELECTRIC STRENGTH: ...... 
All Units Tesled a1200 V RMS. 
• INSULATION RESISTANCE: ... 
Greater Than 10,000 Megohms at 
300 V DC. 

• WEIGHT: ................................... 
12 Grams 

• OPERATING TEMPERATURE: 
-55'c to + 105'c (All Units Can be 
SuppUed to Class S Requirements, 
+ 13O'c maximum). 
• TERMINAlS: ............................ 
Solid .016 Diameter Conductor. 
Conductor is Coppsr Clad Sleei. 
Tinned 100%. Electroplated Per MiI-
T-l 0727 A and ASTM CCS 9452. 
• THERMAL SHOCK: ................. 
25 Cycles, Melhod 107C, MIL-STD-
2020, TeslCondition A-I. 

THIS PRODUCT IS PATENTED 

TRANSFORMERS 
PICOPART SECONDARY POWERWAmI 
NUMSER IMPEIIAIICE PRIMARY 

OHMS 380 7S -' PRIMARY 
PRIMARY SPLIT llC11z Hz Hz DC DC 

R-8ad .. IMPEDANCE WINDINGS ' ... and ud CURRENT RESIST 
Plag·ln OHMS SER PAR ~""'r bigher IfIiIlIor m. OHMS 
R-20003 20ct 8ct 2 1.5 .9 .03 22 1.6 
R·2DD05 20ct 20ct 5 1.5 .9 .03 22 1.6 
R-2DD10 32ct 32ct 8 1.5 .9 .03 17.5 2.56 
R-20015 40ct 40ct 10 1.5 .9 .03 16 3.2 
R-20018 48ct 16ct 4 1.5 .9 .03 14.5 3.84 
R-2002O 50ct 50ct 12.5 1.5 .9 .03 14 4 
R-20025 80ct 32ct 8 1.5 .9 .03 11 6.4 
R-20028 lDDct 40ct 10 1.5 .9 .03 10 8 
R·20030 l00ct lDDct 25 1.5 .9 .03 10 8 
R-20035 120ct 12.8ct 3.2 1.5 .9 .03 9 9.6 
R·20040 120ct 60ct 15 1.5 .9 .03 9 9,6 
R-20045 120ct 12001 30 1.5 .9 .03 9 9.6 
R-20050 lSOct 12ct 3 1.5 .9 .03 8 12 
R·20055 lSOct SOct 12.5 1.5 .9 .03 8 12 
R-20060 lSOct 10001 25 1.5 .9 .03 8 12 
R·20065 15001 150ct 37.5 1.5 .9 .03 8 12 
R-20070 lSOct 600ct 150 1.5 .9 .03 8 12 
R·20075 200ct 20001 50 1.5 .9 .03 7 16 
R·20060 300ct 12ct 3 1.5 .9 .03 5.5 24 
R-20065 300ct SOct 12.5 1.5 .9 .03 5.5 24 
R-2OO9D 300ct 150 ct 37.5 1.5 .9 .03 5.5 24 
R-20095 300ct 300ct 75 1.5 .9 .03 5.5 24 
R·20100 300ct SOOct 150 1.5 .9 .03 5.5 24 
R-20105 320ct 12.6ct 3.2 1.5 .9 .03 5.5 25.6 
R-2011 0 400ct 40ct 10 1.5 .9 .03 5 32 
R-20115 400ct 120ct 30 1.5 .9 .03 5 32 
R·20120 400ct 200ct so 1.5 .9 .03 5 32 
R·20125 400ct 400ct 100 1.5 .9 .03 5 32 
R·20130 400ct l000ct 2SO 1.5 .9 .03 5 32 
R·20135 400ct . 2000ct ' 500 1.5 .9 .03 5 32 
R-20140 400ct 4000ct 1000 1.5 .9 .03 5 32 
R-20142 SOOct 12.8ct 3.2 1.5 .9 .03 4.5 40 
R-20144 500ct 16ct 4 1.5 .9 .03 4.5 40 
R-20145 SOOct SOct 12.5 1.5 .9 .03 4.5 40 
R-20147 500ct 150ct 37.5 1.5 .9 .03 4.5 40 
R-201SO 50Dct SODct 125 1.5 .9 .03 4.5 40 
R-20155 'SOOct SOOct - 1.5 .9 .03 4.5 40 
R-20160 50Dct 600ct 150 1.5 .9 .03 4.5 40 
R-20165 60001 12.8ct 3.2 1.5 .9 .03 4 46 
R-20167 SOOol 30ct 7.5 1.5 .9 .03 4 48 
R-20170 600ct 48ct 12 1.5 .9 .03 4 46 
R-20175 600ct 20Dct 50 1.5 .9 .03 4 48 
R-2016O"' SOOol 600ct 150 1.5 .9 .03 4 48 
R-20185" '600ct 600ct - 1.5 .9 .03 4 48 
R-20186" '600ct 900ct - 1.5 .9 .03 4 48 
R-20187" 600ct 1200ct 300 1.5 .9 .03 4 48 
R-20190 640ct 12.801 3.2 1.5 .9 .03 4 51.2 
R-20195 700ct l00ct 25 1.5 .9 .03 3.5 56 
R-20200 600ct 12.8ct 3.2 1.5 .9 .03 3.5 64 
R-20205 600ct 48ct 12 1.5 .9 .03 3.5 64 
R-20210 800ct 600ct 200 1.5 .9 .03 3.5 64 
R-20215 900ct 60Dct 150 1.5 .9 .03 3 72 
R-20217" '900ct 900ct - 1.5 .9 .03 3 72 
R-2022O l000ct 12ct 3 1.5 .9 .03 3 80 
R-20225 l000ct 50ct 12.5 1.5 .9 .03 3 60 
R-20230 l000ct 1000 ct 2SO 1.5 .9 .03 3 60 
R-20235 1060ct 12.8ct 3.2 1.5 .9 .03 3 85 
R-20240 1200ct 12.8ct 3.2 1.5 .9 .03 3 96 
R-20245 1200ct 500ct 125 1.5 .9 .03 3 96 
R-20250 1200ct 1200ct 300 1.5 .9 .03 3 96 
R-20255 '120001 1200ct - 1.5 .9 .03 3 96 
R-20260 1500ct 12ct 3 1.5 .9 .03 2.5 120 
R-20265 lSOOct SOOol 125 1.5 .9 .03 2.5 120 
R-20270 '1500ct 600ct - 1.5 .9 .03 2.5 120 
R-20275 'lSOOct 150001 - 1.5 .9 .. 03 2.5 120 
R-20280 1600ct 12.8ct 3.2 1.5 .9 .03 2.5 126 
R-20263 2000ct 801 2 1.5 .9 .03 2.2 160 
R-20285 2000ct 200001 500 1.5 .9 .03 2.2 160 
R-20290 '200Dct 2000 01 - 1.5 .9 .03 2.2 160 
R-2021l5 2000ct 8000 ct 2000 ' 1.5 .9 .03 2.2 160 
R-20297 2500ct 2SOD ct 625 1.5 .9 .03 2 200 
R-20300 3000ct 3000ct 7SO 1.5 .9 .03 1.8 240 
R-20305 '300Dct 300Dct - 1.5 .9 .03 1.8 240 

'INCLUDES ELECTROSTATIC SHIELD 
"MINIATURIZED TELEPHONE COUPLING APPLICATION 

"'Discount Prices: 1-9 Net; 10-24 less 10%; 25-49 less 16%; 50-99 less 23%; 10G--499 less 30% 
Ordering Instructions: No minimum. Net 30 days F.O.B. MI. Vernon, New York. 
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SECONDARY PICO 
DC TURNSRIrtO PRICES 

RESlSTMcE PRIMEJSEC 1 ... ••• 
OHMS SEC SEC 

SER PAR SER PAR H-
CDNN CONN CONN ' CONN llda 

.76 .19 1.58:1 3.16:1 32.63 
1.9 .48 1:1 2:1 32.63 
3 .75 1:1 2:1 32.63 
3.8 .95 1:1 2:1 32.63 
1.52 .38 1.73:1 3.46:1 32.63 
4.75 1.19 1:1 2:1 32.63 
3 .75 1.58:1 3.16:1 32.63 
3.8 .95 1.58:1 3.16:1 32.63 
9.5 2.38 1:1 2:1 32.63 
1.22 .3 3.06:1 6.12:1 32.63 
5.7 1.4 1.41:1 2.83:1 32.63 

11.4 2.85 1:1 2:1 32.63 
1.14 .29 3.54:1 7.08:1 32.63 
4.75 1.19 1.73:1 3.46:1 32.63 
9.5 2.38 1.22:1 2.44:1 32.63 

14.3 3.56 1:1 2:1 32.63 
57 14.3 1:2 1:1 32.63 
19 4.75 1:1 2:1 32.63 
1.14 .29 5:1 10:1 32.63 
4.75 1.19 2.45:1 4.9:1 32.63 

14.25 3.56 1.41:1 2.63:1 32.63 
28.5 7.13 1:1 2:1 32.63 
57 14.25 1:1.41 1.41:1 32.63 
1.22 .3 5:1 10:1 32.63 
3.8 .95 3.16:1 6.32:1 32.63 

11.4 2.85 1.83:1 3.65:1 32.63 
19 4.75 1.41:1 2.83:1 32.63 
38 9.5 1:1 2:1 32.63 
95 23.8 1:1.58 1.26:1 32.63 

190 47.5 1:2.24 1:1.12 32.63 
380 95 1:3.16 1:1.56 32.63 

1.22 .3 6.25:1 12.5:1 32.63 
1.52 .38 5.6:1 11.2:1 32.63 
4.75 1.19 3.16:1 6.32:1 32.63 

14.25 3.56 1.63:1 3.65:1 32.63 
47.5 11.88 1:1 2:1 32.63 
47.5 - 1:1 - 33.88 ' 
57 14.25 1:1.1 1.83:1 32.63 

1.22 .3 6.85:1 13.7 28.SO 
2.85 .71 4.47:1 8.94:1 28.SO 
4.58 1.14 3.54:1 7.07:1 28.SO 

19 4.75 1.73:1 3.46:1 28.50 
57 14.25 1:1 2:1 32.63 
57 - 1:1 - 29.68 
85,S - 1:1.22 - 29.68 

114 28.5 1:1.41 1.41:1 28.SO 
1.22 .3 7.07:1 14.14:1 28.50 
9.5 2.38 2.65:1 5.29:1 28.SO 
1.22 .3 7.91:1 15.8:1 28.50 
4.56 1.14 4.08:1 8.16:1 28.SO 

76 19 1:1 2:1 28.SO 
57 14.3 1.23:1 2.45:1 28.SO 
85.5 - 1:1 - 29.68 
1.14 .29 9.13:1 18.26:1 28.SO 
4.75 1.19 4.47:1 8.94:1 28.SO 

95 23.8 1:1 2:1 28.50 
1.22 .3 9.1:1 18.2:1 28.SO 
1.22 .3 9.68:1 19.4:1 28.50 

47.5 11.118 1.55:1 3.1:1 28.50 
114 28.5 1:1 2:1 28.50 
114 - 1:1 - 29.68 

1.14 .29 11.18:1 22.36:1 28.50 
47.5 11.68 1.73:1 3.48:1 28.50 
57 - 1.58:1 - 29.68 

142 - 1:1 - 29.68 
1.22 3 11.18:1 22.36:1 26.50 
.76 .19 15.8:1 31.6:1 28.50 

190 47.5 1:1 2:1 28.50 
190 - 1:1 - 29.68 
760 190 1:2 1:1 28.50 
238 59.5 1:1 2:1 28.SO 
285 71.3 1:1 2:1 28.SO 
285 - 1:1 - 29.68 

For immediate engineering assistance or to place an order-Call Toll Free 800-431·1064 

A·2348 For manufacturers' safes offices, see yellow pages EEM 1991 



5600 TRANSFORMERS 5600 

PICOPAIII' _IWIY POWER WAmI SECONIWIY PlCO PICO'. NUMIER 1_1:£ PRIIIMY DC lURlISRADO PRICES 
OHIII 301 15 UllIIAI. PRlMMY RESIIT_ PRIMEJBEC 1 .... ••• uIIra-m1nlalure PRIMMY SPlIT 1101z Hz Hz DC DC OHMS sa: sa: 

R .... IMI'EIWICE WINDlNaS .... . .. .... CURRENT RElIST lEA PAR SEA PAR R- ............ ...... PItIg~. OHIII SER PAR IIIfIIII IIIgIoot IIIfIIII ml 0_ COllI CORN CONN CONN S ..... 
R-20310 3600ct 3600ct 900 1.5 .9 .03 1.7 288 342 86 1:1 2:1 32.63 
R-20312 4000ct lBct 4 1.5 .9 .03 1.6 320 1.52 .38 15.8:1 31.6:1 32.63 
R-20314" 4000ct 600ct 150 1.5 .9 .03 1.6 320 57' 14.3 2.58:1 5.16:1 32.63 R SERIES 
R-20315 4000ct loooct 250 1.5 .9 .03 1.6 320 95 23.8 2:1 4:1 32.63 Plug-In 
R-20320 '4000ct 8000ct - 1.5 .9 .03 1.6 320 760 - 1:1.41 - 33.98 
R-20325 5000ct 500ct 125 1.5 .9 .03 1.4 400 47.5 11.88 3.16:1 6.32:1 32.63 
R-20330 5000ct 5000ct 1250 1.5 .9 .03 1.4 400 475 119 1:1 2:1 32.63 FEATURES 
R-20335 7500ct 50ct 12.5 1.3 .9 .03 1.2 600 4.75 1.19 12.25:1 24.5:1 38.34 • EXTREME RESISTANCE TO THERMAL 
R-20340 7500ct l00ct 25 1.3 .9 .03 1.2 600 9.5 2.38 8.66;1 17.32:1 38.34 SHOCK 

R-20345 7500ct 600ct 150 1.3 .9 .03 1.2 600 57 14.3 3.54:1 7.07:1 36.34 • ULTRA MINIATURE SIZE 

R-20350 7500ct 2500ct 625 1.3 .9 .03 1.2 600 238 59.5 1.73:1 3.46:1 38.34 • PICO IS APPROVED OPL SOURCE (MIL-T-27) 

R-20355 '75OOct 7500ct - 1.3 .9 .03 '1.2 600 713 - 1:1 - 38.75 • MAGNETIC SHIELDS AVAILABLE 

R-20360 6000ct 12.Bct 3.2 1.2 .9 .03 1.1 640 1.22 .3 25:1 50:1 36.34 • ELECTROSTATIC SHIELDING CAN BE ADDED. 

R-20365 6000ct loooct 250 1.2 .9 .03 1.1 640 95 23.8 2.B3:1 5.66:1 38.34 • VARIATION OF STANDARD DESIGNS 
AVAILABLE 

R-20370 '8000ct 1200ct - 1.2 .9 .03 1.1 640 114 - 2.58:1 - 38.75 
• PRIMARY AND SECONDARY WINDINGS CAN 

R-20375 '9000ct 9000ct - 1.1 .9 .03 1.1 720 855 - 1:1 - 38.75 BE USED EITHER AS INPUT OR OUTPUT. 
R-20380 10,oooct 12.8ct 3.2 1.0 .9 .03 1 800 1.22 .3 28:1 56:1 38.34 • SPECIAL PRODUCTION TECHNIQUES 
R-20385 10,0000t 16 ct 4 1.0 .9 .03 1 800 1.52 .38 25:1 50:1 38.34 ENSURE UNIFORM SIZE AND LEADS 

R-20390 10,000ct l00ct 25 1.0 .9 .03 1 800 9.5 2.38 10:1 20:1 36.34 
WHICH ARE FREE OF ENCAPSULANT. NO 
MENISCUS IN LEAD AREA. 

R-20395 10,000ct 200ct 50 1.0 .9 .03 1 800 19 4.75 7.07:1 14.14:1 36.34 • EVERY UNIT IN THIS CATALOG CAN BE 
R-20400 10,0000t 500ct 125 1.0 .9 .03 1 800 47.5 11.88 4.47:1 B.94:1 36.34 MADE WITH A 300 THERMAL CYCLE 
R-20405 10,OOOct 600ct 150 1.0 .9 .03 1 800 57 14.25 4.08:1 8.16:1 36.34 GUARANTEE USING PICO'S SPECIAL SR 

CONSTRUCTION. CONTACT FACTORY 
R-20410 10,OOOct loooct 250 1.0 .9 .03 1 800 95 23.B 3.16:1 6.32:1 36.34 FOR DETAILS. 
R-20415 10,OOOct 1200ct 300 1.0 .9 .03 1 800 114 28.5 2.89:1 5.77:1 38.34 
R-2042O 10,OOOct 1500ct 375 1.0 .9 .03 1 800 143 35.8 2.58:1 5.16:1 38.34 
R-20425 10,DODct 2000ct 500 1.0 .9 .03 1 800 190 47.5 2.24:1 4.47:1 38.34 
R-20430 10,000ct 5000ct 1250 1.0 .9 .03 1 800 475 119 1.41:1 2.63:1 36.34 
R-20435 10,000ct 7500ct 1875 1.0 .9 .03 1 800 713 178 1.16:1 2.31:1 36.34 
R-20440 10,000ct 10,OOOct 2500 1.0 .9 .03 1 800 950 238 1:1 2:1 36.34 
R-20445 '10,oooct 10,000 ct - 1.0 .9 .03 1 800 950 - 1:1 - 38.75 
R-20450 15,oooct 400ct 100 .66 .66 .03 .8 1200 36 9.5 6.12:1 12.25:1 36.34 

SCHEMATIC FOR TRANSFORMERS 
R-20452 15,OOOct 500ct 125 .66 .66 .03 .8 1200 48 12 5.48:1 10.95:1 36.34 WITH SPLIT SECONDARIES 
R-20455 15,OOOct 600ct 150 .66 .66 .03 .8 1200 57 14.3 5:1 10:1 36.34 
R-20460 15,oooct 10,oooct 2500 .66 .66 .03 .8 1200 950 238 1.22:1 2.45:1 36.34 :jC: R-20465 '15,oooct 15,000 ct - .66 .66 .03 .8 1200 1430 - 1:1 - 38.75 
R-20470 15,oooct 15,DODct 3750 .66 .66 .03 .8 1200 1430 357 1:1 2:1 36.34 
R-20475 16,oooct loooct 250 .62 .62 .03 .8 1280 95 23.B 4:1 B:l 36.34 

3 C: R-20480 20,000 ct 500ct 125 .5 .5 .03 .7 1600 47.5 11.88 6.32:1 12.65:1 38.75 
R-20485 20,OOOct 600ct 150 .5 .5 .03 .7 1600 57 14.25 5.77:1 11.55:1 38.75 
R-20490 20,000ct 800ct 200 .5 .5 .03 .7 1600 76 19 5:1 10:1 38.75 
R-20495 20,OOOct loooct 250 .5 .5 .03 .7 1600 95 23.8 4.47:1 8.94:1 38.75 SCHEMATIC FOR TRANSFORMERS 
R-20500 20,000ct 5000ct 1250 .5 .5 .03 .7 1600 475 119 2:1 4:1 38.75 WITH ELECTROSTATIC SHIELD 

R-20505 2O,0000t 10,oooct 2500 .5 .5 .03 .7 1600 950 238 1.41:1 2.63:1 38.75 

'3E" R-20510 '20,OOOct 20,OOOct - .5 .5 .03 .7 1600 1900 - 1:1 - 40.29 
R-20515 25,oooct 500ct 125 .4 .4 .03 .6 2000 47.5 11.88 7.07:1 14.14:1 38.75 

2 : 6 
R-20520 25,OOOct lDODct 250 .4 .4 .03 .6 2000 95 23.8 5:1 10:1 38.75 
R-20525 3O,OOOct 50ct 12.5 .33 .33 .03 .6 2400 4.75 1.19 24.5:1 49:1 40.29 I 

3 I 7 
R-2053O 3O,000ct 1200ct 300 .33 .33 .03 .6 2400 114 28.5 5:1 10:1 40.28 4 
R-20532 30,000 ct 500ct 125 .33 .33 .03 .6 2400 47.5 11.88 7.7:1 15.5:1 40.28 
R-20534 3O,oooct 200ct 50 .33 .33 .03 .6 2400 19 4.75 12.2:1 24.5:1 40.28 
R-20535 30,oooct 5000ct 1250 .33 .33 .03 .6 2400 475 119 2.45:1 4.9:1 40.28 PICO R-20540 30,000 ct 10,oooct 2500 .33 .33 .03 .6 2400 950 238 1.73:1 3.46:1 40.28 
R-20545 '30,000 ct 30,000 ct - .33 .33 .03 .6 2400 2850 - 1:1 - 43.40 
R-20550 4O,OOOct 400ct 100 .25 .25 .03 .5 3200 38 9.5 10:1 20:1 43.40 Electronics, R-20555 40000ct 2000ct 500 .25 .25 .03 .5 3200 190 47.5 4.47:1 8.94:1 43.40 
R-20560 40,000 ct 4000ct 1000 .25 .25 .03 .5 3200 3BO 95 3.16:1 6.32:1 43.40 'nc. R-20565 40,0000t 20,000 ct 5000 .25 .25 .03 .5 3200 1900 475 1.41:1 2.63:1 43.40 
R-20570 '40,000 ct 4O,oooct - .25 .25 .03 .5 3200 3800 - 1:1 - 4B.18 453 N, MacQuesten Pkwy, 
R-20575 50,oooct 200ct 50 .2 .2 .03 .4 4000 19 4.75 15.8:1 31.6:1 4B.18 Mt. Vernon, N,y' 10552 R-20577 50,oooct 500ct 125 .2 .2 .03 .4 4000 47.5 11.88 10:1 20:1 4B.18 
R-20578 50,000 ct 600ct 150 .2 .2 .03 .4 4000 57 14.3 9.13:1 18.26:1 48.18 

914-699-5514 R-20579 5O,oooct 5O,OOOct 12,500 .2 .2 .03 .4 4000 4750 1190 1:1 2:1 48.18 
R-20580 6O,oooct 15,000ct 3750 .16 .16 .03 .4 4800 1430 358 2:1 4:1 52.05 

FAX 914-699-5565 R-20585 62,500ct 50ct 12.5 .16 .16 .03 .4 5000 4.75 1.19 35.4:1 70.7:1 52.05 
R-20587 8O,OOOct 15,oooct 3750 .12 .12 .03 .3 6400 1430 358 2.3:1 4.6:1 52.05 
R-20590 9O,OOOct 10,OOOct 2500 .11 .11 .03 .3 7200 950 238 3:1 6:1 52.05 
R-20595 95,oooct 15,oooct 3750 .1 .1 .03 .3 7600 1430 358 2.5:1 5:1 64.63 ~ , mediate 
R-20600 l00,oooct 60ct 15 .1 .1 .03 .3 8000 5.7 1.43 40.8:1 81.6:1 64.63 For lI'n 'g 
R-20605 l00,oooct l00ct 25 .1 .1 .03 .3 8000 9.5 2.38 31.6:1 63.2:1 54.63 , ineerln 
R-20610 100,oooct 500ct 125 .1 .1 .03 .3 8000 47.5 11.88 14.1:1 28.3:1 64.63 eng, tanCe 
R-20613 100,oooct l000ct 250 .1 .1 .03 .3 8000 95 23.8 10:1 20:1 54.63 ~ss" pl.ce R-20614 l00,oooct 2000ct 500 .1 .1 .03 .3 8000 190 47.5 7.07:1 14.14'1 54.63 Qr to r-
R-20615 l00,oooct 10,OOOct 2500 .1 .1 .03 .3 8000 950 238 3.16:1 6.32:1 64.63 an orde 
R-20620 135,oooct 82ct 20.5 .07 .07 .03 .2 10,800 7.8 1.9 40.6:1 Bl.2:1 57.07 

_ ,free 
'INCLUDES ELECTROSTATIC SHIELD ~~ callTol,o&' 

"MINIATURIZED TELEPHONE COUPliNG APPLICATION l< to ooe 800.431-
"'Discount Prices: 1-9 Net; 10-24 less 10%; 25-49 less 16%; 50-99 less 23%; 1Q0-499 less 30% sloe , 

Ordering Instructions: No minimum. Net 30 days F.O.B, Mt.'Vernon, New York. ....... 
EEM 1991 For manufacturers' sales offices, see yellow pages A·2349 



5600 TRANSFORMERS 5600 

PICO'. These units can be manufactured and tested to MIL-T-27/359 • 
.. b ..... nIature Contact factory for price and delivery information and 
transIon.aers appropriate parts numbers (MIL-T-27/359-01 thru MIL-T-27/359-147). 

S SERIES 
Plug-In 

,6" D1A ,475" DIA 

(15'2~1A (12.1 DIAl 

. . 
45° - ') 

WHITE DOT AT TERMINAL *' 
TERMINAlB CLOCKWIIlE FROM 
PIN*' 

Dimensions are in inches (MM) 

SPECIFICATIONS 
• MIL-T-27: ................................. . 
All units manulactured to MIL·T·27, and 
are Hermetically Sealad in a Metal Case, 
Audio Transformers are Type 
TFSR21ZZ. 

• FREQUENCY RESPONSE: ..... 
ladb, 50 Hz-30 KHz all.0 Milliwatt. 
(±D.S db, 300 Hz-5 KHz) 
• MAXIMUM DISTORTION: ........ 
5% Wdh Rated Power Level all 
KHz, 300 Hz and 50 Hz. 
• DIELECTRIC STRENGTH: ...... 
All Units Tested al 200 V RMS. 

• INSULATION RESISTANCE: ... 
Greater Than 10,000 Megohms al 
300 VOC. 
• WEIGHT: .................................. . 
17 Grams 

• OPERATING TEMPERATURE: 
-SS'clo +105'c (All Units Can be 
Supplied 10 Class S Requirements, 
+13O·c). 

• TERMINALS: .......................... .. 
Solid .020 Conductor,1inned 100%. 
Electroplated Per MiI·T·l0727A and 
ASTM CCS 8452. 
• THERMAL SHOCK: ................ . 
25 Cycles, Melhod 107C, MIL·STD-
2020, Test Condilion A-I. 

THIS PRODUCT IS PATENTED 

PICO 

PtCO PART 
NUMBER 

PRIMARY 
a-8eI111 IMPEDANCE. 
PI ... ln OHMS 

5-21003 20ct 

5·21005 20ct 
5-21010 32cl 
5·21015 40ct 
5-21018 48ct 
5-21020 50ct 
5-21025 SOct 
5-21028 l00ct 
5-21030 l00ct 
5-21035 120ct 
8-21040 120ct 
5-21045 120ct 
8-21050 150ct 
5-21055 150 ct 
5-21060 150ct 
5-21065 150ct 
5-21070 150ct 
5-21075 200ct 
5·21080 300ct 
5·21085 300cl 
5-21090 SOOcl 
5-21095 300ct 
5-21100 300ct 
5-21105 320ct 
5-21110 400ct 
8-21115 400ct 
8-21120 400ct 
5·21125 400cl 
8-21130 400cl 
5-21135 400ct 
5-21140 400ct 
5-21142 SOOct 
5-21144 500ct 
5·21145 500ct 
5·21147 SOOcl 
5·21150 SOOcl 
5-21155 *SOOcl 
5-21160 500ct 
5-21165 600ct 
5-21167 600ct 
5-21170 600ct 
8·21175 800ct 
5-211SO" 800ct 
5-21185" '800ct 
5-21186" '600ct 
5-21187" 800Ct 
5-21190 S40ct 
5-21195 700ct 
5·21200 SOOcl 
5·21205 800cl 
5-21210 800ct 
5-21215 900ct 
5-21217" '900ct 
5-21220 lOOOcl 
8-21225 1000ct 
5-21230 1000cl 
5-21235 10SOct 
8-21240 1200ct 
8-21245 1200ct 
8-21250 1200Cl 
5-21255 '1200CI 
8·21260 1500 ct 
'8-21265 1500ct 
5-21270 '1500cl 
8-21275 '1500 ct 
8-21260 1600ct 
5-21283 2000ct 

_DART 
IMPEDAllCE 

OHMS 
SPlIT 

WlNDlN88 
8fR PAR 

8ct 2 
20ct 5 
32ct 8 
40ct 10 
16ct 4 
50ct 12.5 

32ct 8 
40ct 10 

l00ct 25 
12.8ct 3.2 

60cl 15 
120cl 30 
12ct 3 
50ct 12.5 

100ct 25 
150ct 37.5 
SOOct 150 

200ct 50 
12ct 3 
SOct 12.5 

150ct 37.5 
300ct 75 
600ct 150 
12.8ct 3.2 

40ct 10 
120ct 30 
2.00ct 50 
400ct 100 

1000ct 250 
2000ct 500 

4000ct 1000 
12.8ct 3.2 

16ct 4 
50cl 12.5 

150ct 37.5 

500ct 125 
500ct -
600ct 150 
12.8ct 3.2 

30ct 7.5 
48c1 12 

200ct 50 
800ct 150 
SOOct -
900ct -

1200ct 300 
12.8ct 3.2 
100ct 25 
12.8cl 3.2 

48ct 12 
SOOct 200 
800ct 150 

900ct -
12ct 3 
50ct 12.5 

l000ct 250 
12.8ct 3.2 
12.8ct 3.2 

500 ct 125 
1200ct 300 
1200ct -

12ct 3 
500cl 125 

800ct -
lSOOct -
12.8ct 3.2 

8ct 2 

POWER WATTS 
PRIMARY 

308 50 UNBAl 
1KHz Hz Hz DC 

•• .,d •• CURRENT 
hlgll., hit"" IIIIIH' m. 

2.0 1.5 .05 22 
2.0 1.5 .05 22 
2.0 1.5 .05 17.5 

2.0 1.5 .05 16 
2.0 1.5 .05 14.5 

2.0 1.5 .05 14 
2.0 1.5 .05 11 
2.0 1.5 .05 10 
2.0 1.5 .05 10 
2.0 1.5 .05 9 
2.0 1.5 .05 9 
2.0 1.5 .05 9 
2.0 1.5 .05 8 
2.0 1.5 .05 8 
2.0 1.5 .05 8 
2.0 1.5 .05 8 
2.0 1.5 .05 8 
2.0 1.5 .05 7 
2.0 1.5 .05 5.5 

2.0 1.5 .05 5.5 
2.0 1.5 .05 5.5 

2.0 1.5 .05 5.5 
2.0 1.5 .05 5.5 
2.0 1.5 .05 5.5 
2.0 1.5 .05 5 
2.0 1.5 .05 5 
2.0 1.5 .05 5 
2.0 1.5 .05 5 
2.0 1.5 .05 5 
2.0 1.5 .05 5 
2.0 1.5 .05 5 
2.0 1.5 .05 4.5 
2.0 1.5 .05 4.5 
2.0 1.5 .05 4.5 

2.0 1.5 .05 4.5 

2.0 1.5 ,05 4.5 

2.0 1.5 .05 4.5 
2,0 1.5 .05 4.5 

2.0 1.5 .05 4 
2.0 1.5 .05 4 
2.0 1.5 .05 4 
2.0 1.5 .05 4 
2.0 1.5 .05 4 
2.0 1.5 .05 4 
2.0 1.5 .05 4 
2.0 1.5 .05 4 
2.0 1.5 .05 4 
2.0 1.5 .05 3.5 

2.0 1.5 .05 3.5 
2.0 1.5 .05 3.5 

2.0 1.5 .05 3.5 
2.0 1.5 .05 3 
2.0 1.5 .05 3 
2.0 1.5 .05 3 
2.0 1.5 .05 3 
2.0 1.5 .05 3 
2.0 1.5 .05 3 
2.0 1.5 ,05 3 
2.0 1.5 .05 3 
2.0 1.5 .05 3 
2.0 1.5 .05 3 
2.0 1.5 .05 2.5 

2.0 1.5 .05 2.5 
2.0 1.5 .05 2,5 

2.0 1.5 .05 2.5 

2.0 1.5 .05 2.5 
2.0 1.5 .05 2.2 

SECOIIDARY P\CO 
DC TURNS RATlD PRICES 

PRIMARY RESISTANCE PRlMlBEC 1 ...... '" 
DC OHMS SEC SEC 

RESIST 8fR PAR SER PAR a-
OHMS CONN CONN CONN CONN -1.6 .68 .22 1.58:1 3.16:1 26.62 

1.6 2.2 .55 1:1 2:1 26.62 
2.56 3.52 .88 1:1 2:1 26.62 
3.2 4.4 1.1 1:1 2:1 26.62 
3.54 1.76 .44 1.73:1 3.46:1 26.62 

4 5.5 1.38 1:1 2:1 26.62 
6.4 3.52 .88 1.58:1 3.16:1 26.62 
8 4.4 1.1 1.56:1 3.16:1 26.62 

8 11 2.75 1:1 2:1 26.62 
9.6 1.41 .35 3.06:2 6.12:1 26.62 
9.6 6.6 1.65 1.41:1 2.83:1 26.62 
9.6 13.2 3.3 1:1 2:1 26.62 

12 1.32 .33 3.54:1 7.08:1 26.62 
12 5.5 1.38 1.73:1 3.46:1 26.62 
12 11 2.75 1.22:1 2.44:1 26.62 
12 16.5 4.13 1:1 2:1 26.62 
12 66 16.5 1:2 1:1 26.62 
16 22 5.5 1:1 2:1 26.62 
24 1.32 .33 5:1 10:1 26.62 
24 5.5 1.38 2.45:1 4.9:1 26.62 
24 16.5 4.13 1.41:1 2.83:1 26.62 
24 33 8.25 1:1 2:1 26.62 
24 66 16.5 1:1.41 1.41:1 26.62 
25.6 1.41 .35 5:1 10:1 26.62 
32 4.4 1.1 3.16:1 6.32:1 26.62 
32 13.2 3.3 1.83:1 3.65:1 26.62 
32 22 5.5 1.41:1 2,83:1 26.62 
32 44 11 1:1 2:1 26.62 
32 110 27.5 1:1.56 1.26:1 26.62 
32 220 55 1:2.24 1:1.12 26.62 
32 440 110 1:3.16 1:1,58 26.62 
40 1.41 .35 6.25:1 12.5:1 26.62 
40 1.76 .44 5.6:1 11.2:1 26.62 
40 5.5 1.38 3.16:1 6.32:1 26.62 
40 16.5 4.13 1.83:1 3.65:1 26.62 

40 55 13.75 1:1 2:1 26.62 
40 55 - 1:1 - 27.68 
40 66 16.5 1:1.1 1.83:1 26.62 
48 1.41 .35 6.85:1 13.7 26.62 
48 3.3 .83 4.47:1 8.94:1 26.62 
48 5.28 1.37 3.54:1 7.07:1 26.62 
48 22 5.5 1.73:1 3.46:1 26.62 

48 66 16.5 1:1 2:1 26.62 
48 66 - 1:1 - 27.68 
48 99 - 1:1.22 - 27.68 
48 132 33 1:1.41 1.41:1 26.62 
51 1.41 .35 7.07:1 14.14:1 26.62 
56 11 2.75 2.65:1 5.29:1 26.62 
64 1.41 .35 7.91:1 15.8:1 26.62 
64 5.26 1.32 4.08:1 8.16:1 26.62 
64 88 22 1:1 2:1 26.62 
72 66 16.5 1.23:1 2.45:1 26.62 
72 99 - 1:1 - 27.68 

so 1.32 .33 9.13:1 18.26:1 26.62 
so 5.5 1.38 4.47:1 8.94:1 26.62 
so 110 27.5 1:1 2:1 26.62 
85 1.41 .35 9.1:1 18.2:1 26.62 
96 1.41 .35 9.68:1 19.4:1 26.62 

96 55 13.75 1.55:1 3.1:1 26.62 

96 132 33 1:1 2:1 26.62 

96 132 - 1:1 - 27.68 
120 1.32 .33 11.18:1 22.36:1 26.62 
120 55 13.75 1.73:1 3.46:1 26.62 
120 66 - 1.56:1 - 27.68 
120 165 - 1:1 - 27.88 
128 1.41 .35 ·11.18:1 22.36:1 26.62 
ISO .88 .22 15.8:1 31.6:1 26.62 

Electronics, 'nc. 
5-21285 2000ct 2000ct 500 2.0 1.5 .05 2.2 ISO 220 55 1:1 2:1 26.62 
5-21290 '2000ct 2000ct - 2.0 1.5 .05 2.2 160 220 - 1:1 - 27.68 
5-21295 2000ct 8000ct 2000 2.0 1.5 .05 2.2 160 880 220 1:2 1:1 27.68 

453 N, MacQuesten Pkwy, 
Mt. Vernon, N,Y, 10552 

914-699-5514 
FAX 914-699-5565 

A·2350 

5-21297 2500ct 2500ct 625 2.0 1.5 .05 2 200 275 69 1:1 2:1 27.68 
8-21300 3000 Cl 3000ct 750 2.0 1.5 .05 1.8 240 330 83 1:1 2:1 27.68 
g'21305 '3000 cl 3000ct - 2.0 1.5 .05 1.8 240 330 - 1:1 - 27.68 

"'INCLUDES ELECTROSTATIC SHIELD Ordering Instructions: No minimum. Net 30 days EO.B.M!. Vernon, New York. 
"MINIATURIZED TELEPHONE COUPLING APPLICATION . 

"'Discount Prices: 1-9 Net; 10-24 less 10%; 25-49 less 16%; 50-99 less 23%: 100-499 less 30% 

For manufacturers' sales offices, see yellow pages EEM 1991 



5600 TRANSFORMERS 5600 

PlCOPART SECONDARY POWERWA1T8 8£CONDARY PlCO PICO'. NUMBER IMPEDANCE PRIMARY DC TURIISRATID PRICES 
OHMS 3GO 58 UNBAL PRIMARY RESISTANCE PRIMiSEC 1-9'" ............... 1aIure PRIMARY SPUT 1KHz Hz Hz DC DC OHMS SEC SEC 

S·Serlo. IMPEDANCE WINDINGS .... and I.d CURRENT RESIST SER PAR SER PAR S· transfonllel'S PI"II"I. OHMS SER PAR IIlghlr higher IUg.r ma OHMS CONN CONN CONN CONN Sori .. 
5·21310 3600et 3600et 900 2.0 1.5 .05 1.7 288 396 99 1:1 2:1 27.88 
5·21312 4000et 16et 4 2.0 1.5 .05 1.6 320 1.76 .44 15.8:1 31.6:1 27.68 
5·21314" 4000 el 600el 150 2.0 1.5 .05 1.6 320 66 16.5 2.58:1 5.16:1 27.68 S SERIES 
5·21315 4000 el l000et 250 2.0 1.5 .05 1.6 320 110 27.5 2:1 4:1 27.68 Plug-In 
5·21320 '4000 el BOOOel - 2.0 1.5 .05 1.6 320 880 - 1:1.41 - 27.68 
5·21325 5000et 500el 125 2.0 1.5 .05 1.4 400 55 13.B 3.16:1 6.32:1 26.62 
5·21330 5000 el 5000el 1250 2.0 1.5 .05 1.4 400 550 138 1:1 2:1 26.62 FEATURES 
5·21335 7S00et 50el 12.5 1.3 1.3 .05 1.2 600 5.5 1.36 12.25:1 24.5:1 29.48 • EXTREME RESISTANCE TO THERMAL SHOCK 
5·21340 7500et 100el 25 1.3 1.3 .05 1.2 600 11 2.75 8.66:1 17.32:1 29.48 • ULTRA MINIATURE SIZE 
8·21345 7500et 600el 150 1.3 1.3 .05 1.2 600 66 16.5 3.54:1 7.07:1 29.48 • PICO IS APPROVED QPL SOURCE (MIL· T·27) 
5·213SO 7500et 2500 cl 625 1.3 1.3 .05 1.2 600 275 69 1.73:1 3.46:1 29.4B • MAGNETIC SHIELDS AVAILABLE 
5·21355 '7500et 7500et - 1.3 1.3 .05 1.2 600 825 - 1:1 - 31.B7 • ELECTROSTATIC SHIELDING CAN BE ADDED 
5-21360 BOOO el 12.8et 3.2 1.2 1.2 .05 1.1 640 1.4 .35 25:1 50:1 29.4B • VARIATION OF STANDARD DESIGNS 
5·21365 BOOOet loooet 250 1.2 1.2 .05 1.1 640 110 27.5 2.B3:1 5.68:1 29.4B AVAILABLE 

5·21370 '6000et 1200 et - 1.2 1.2 .05 1.1 640 132 - 2.5B:l - 31.B7 • PRIMARY AND SECONDARY WINDINGS CAN 

5·21375 o9000et 9000 et - 1.1 1.1 .05 1.1 720 990 - 1:1 - 31.B7 BE USED EITHER AS INPUT OR OUTPUT. 

6·21360 10,000et 12.Bet 3.2 1.0 1.0 .05 1 800 1.4 .35 28:1 56:1 29.4B • SPECIAL PRODUCTION TECHNIQUES 
ENSURE UNIFORM SIZE AND LEADS WHICH 

5·21365 10,oooet 16et 4 1.0 1.0 .05 1 800 1.76 .44 25:1 50:1 29.48 ARE FREE OF ENCAPSULANT. NO MENISCUS 
5·21390 10,000 et 100et 25 1.0 1.0 .05 1 800 11 2.75 10:1 20:1 29.48 IN LEAD AREA. 

5·21395 10,000 et 200et 50 1.0 1.0 .05 1 800 22 5.5 7.07:1 14.14:1 29.4B • EVERY UNIT IN THIS CATALOG CAN BE MADE 

5·21400 10,000 et 500et 125 1.0 1.0 .05 1 800 55 13.75 4.47:1 B.94:1 29.4B 
WITH A 300 THERMAL CYCLE GUARANTEE 
USING PICO'S SPECIAL SA CONSTRUCTION. 

5·21405 10,000 el 600el 150 1.0 1.0 .05 1 BOO 66 16.5 4.0B:l B.16:1 29.4B CONTACT FACTORY FOR DETAILS. 
5·21410 10,000 el l000et 250 1.0 1.0 .05 1 BOO 110 27.5 3.16:1 6.32:1 29.4B 
5·21415 10,000 el 1200et 300 1.0 1.0 .05 1 BOO 132 33 2.89:1 5.77:1 29.48 
5·21420 10,000et 1500et 375 1.0 1.0 .05 1 BOO 165 41.3 2.56:1 5.16:1 29.48 
5·21425 10,000 et 200001 500 1.0 1.0 .05 1 800 220 55 2.24:1 4.47:1 29.4B 
5·21430 10,000 et 5000 cl 1250 1.0 1.0 .05 1 BOO 550 138 1.41:1 I.B3:1 29.4B 
5·21435 10,000 et 7500et lB75 1.0 1.0 .05 1 BOO 825 206 1.16:1 2.31:1 29.48 
5·21440 10,000 et 10,000et 2500 1.0 1.0 .05 1 800 1100 275 1:1 2:1 29.48 
5·21445 '10,000 cl 10,000et - 1.0 1.0 .05 1 800 1100 - 1:1 - 31.B7 
6·21450 15,000 cl 400et 100 .55 .55 .05 .8 1200 44 11 6.12:1 12.25.1 29.48 
5·21452 15,oooet SOOet 125 .55 .65 .05 .8 1200 55 13.B 5.4B:l 10.95:1 29.48 SCHEMATIC FOR TRANSFORMERS 

5·21455 15,oooet 600et 150 .65 .65 .05 .8 1200 68 16.5 5:1 10.:1 29.4B 
WITH SPUT SECONDARIES 

5·21480 15,oooet 10,000et 2500 .55 .65 .05 .8 1200 1100 275 1.22:1 2.45:1 29.4B :jC: 5·21465 '15000 et 15,000et - .65 .65 .05 .8 1200 1650 1:1 31.87 
5·21470 15,000 et 15,000et 3750 .65 .65 .05 .8 1200 1550 413 1:1 2:1 29.48 
5·21475 16,000 cl 1000et 250 .62 .62 .05 .8 1280 110 27.5 4:1 8:1 29.48 

3 C: 5·21480 20,000 et 500et 125 .5 .5 .05 .7 1600 55 13.B 6.32:1 12.65:1 31.B7 
6·21485 20,000 et 600cl ISO .5 .5 .05 .7 1600 66 16.5 5.77:1 11.55:1 31.87 
5·21490 20,000 et 800et 200 .5 .5 .05 .7 1600 68 22 5:1 10:1 31.87 
5·21495 20,000 el loooet 2SO .5 .5 .05 .7 1600 110 27.5 4.47:1 B.94:1 31.87 SCHEMATIC FOR TRANSFORMERS 
5·21500 20,oooet 5000et 1250 .5 .5 .05 .7 1600 550 138 2:1 4:1 31.B7 WITH ELECTROSTATIC SHIELD 

5·21505 20,000 cl 10,000et 2500 .5 .5 .05 .7 1600 1100 275 1:41:1 2.83:1 31.B7 

'3E' 5·21510 '20,000 et 20,000 et - .5 .5 .05 .7 1600 2200 - 1:1 - 32.B2 
5·21515 25,000 cl 500et 125 .4 .4 .05 .6 2000 55 13.B 7.07:1 14.14:1 31.B7 2 : 6 
5·21520 25,000 et l000et 250 .4 .4 .05 .6 2000 110 27.5 5:1 10:1 31.87 I 
5·21525 30,000 et 50et 12.5 .33 .33 .05 .6 2400 5.5 1.38 24.5:1 49:1 32.83 3 I 7 
5-21530 30,000 et 1200et 300 .33 .33 .05 .6 2400 132 33 5:1 10:1 32.83 4 

5-21532 30,000 et 500 cl 125 .33 .33 .05 .6 2400 55 13.8 7.7:1 15.5:1 32.83 
5-21534 30,000 et 200cl 50 .33 .33 .05 .6 2400 22 5.5 12.2:1 24.5:1 32.83 
5-21535 30,000 et SOOOet 1250 .33 .33 .05 .6 2400 550 137.5 2.45:1 4.9:1 32.B3 PICO 5-21540 30,000 et 10,000 cl 2500 .33 .33 .05 .6 2400 1100 275 1.73:1 3.46:1 32.83 
5-21545 '30,000 et 30,000 et - .33 .33 .05 .6 2400 3300 - 1:1 - 35.29 
5·21550 40,000 et 400et 100 .25 .25 .05 .5 3200 44 11 10:1 20:1 35.29 Electronics, 5·21555 40,000 et 2000et 500 .25 .25 .05 .5 3200 220 55 4.47:1 B.94:1 35:29 

5·21560 40,000 cl 4000et 1000 .25 .25 .05 .5 3200 440 110 3.16:1 6.32:1 35.29 Inc. 5·21565 40,000 et 20,000 et 5000 .25 .25 .05 .5 3200 2200 550 1.41:1 2.83:1 35.29 
5·21570 '40,000 cl 40,000 et - .25 .25 .05 .5 3200 4400 - 1:1 - 39.29 

453 N. MacQuesten Pkwy. 5·21575 50,000 cl 200et 50 .2 .2 .05 .4 4000 22 5.5 15.8:1 31.6:1 39.29 
5·21577 50,000 el 500el 125 .2 .2 .05 .4 4000 55 13.B 10:1 20:1 39.29 Mt. Vernon, N.Y. 10552 
5·21578 50,000 et 600cl ISO .2 .2 .05 .4 4000 66 16.5 9.13:1 lB.26:1 39.29 
5·21579 50,000 et 50,000el 12,500 .2 .2 .05 .4 4000 5500 1360 1:1 2:1 39.29 914-699-5514 
5·215BO 60,000 et 15,000el 3750 .16 .16 .05 .4 4BOO 1650 413 2:1 4:1 39.65 
5·21585 62,500 et 50el 12.5 .16 .16 .05 .4 5000 5.5 1.3B 35.4:1 70.7:1 39.65 
5·215B7 BO,OOO et 15,000et 3750 .12 .12 .05 .3 6400 1650 413 2.3:1 4.6:1 39.65 FAX 914-699-5565 
8·21590 90,000 et 10,000et 2500 .11 .11 .05 .3 7200 1100 275 3:1 6:1 44.54 
5-21595 95,000 et 15,000et 37SO .1 .1 .05 .3 7600 1650 413 2.5:1 5:1 44.54 

5·21600 100,000 et 60et 15 .1 .1 .05 .3 8000 6.6 1.65 40.8:1 81.6:1 44.54 { ediate 
5·21605 100,000 el 100et 25 .1 .1 .05 .3 8000 11 2.75 31.6:1 63.2:1 44.54 For irYlrYl . g 
5·21610 l00,oooet SOOet 125 .1 .1 .05 .3 Booo 55 13.B 14.1:1 2B.3:1 44.54 , 'neenn 

'5·21613 l00,oooet l000et· 250 .1 .1 .05 .3 8000 110 27.5 10:1 20:1 44.54 engl , tanCe 
5·21614 100,000 et 2OO0et 500 . 1 .1 . .05 .3 8000 220 55 7.07:1 14.14:1 44.54 asSIS lace 
5·21615 100,000 et 10,000et 2500 .1 .1 .05 .3 8000 1100 275 3.16:1 6.32:1 44.54 or to P der-
5·21620 135,000 et 82et 20.5 .07 .07 .05 .2 10,800 9 2.25 40.6:1 81.2:1 46.54 an or 

"INCLUDES ELECTROSTATIC SHIELD oeli"er'l; ~ •• " ,,10" fre~ "MINIATURIZED TELEPHONE COUPLING APPLICATION 
tOO" to on ~ ca 431-106 

"'Discount Prices: 1·9 Net; 10·24 less 10%;25-49188$ 16%; 50·9918$$ 23%; 100-499188$ 30 % S ~ 800-Ordering Instructions: No minimum. Net 30 days F.O.B. Mt. Vernon, New York 

......... 
EEM 1991 For manufacturers' $ales offices, see yellow pages A·2351 



5600 

PICD's 
ulbanllnlature 
banstOillaers 

T SERIES 
Plug~ln 

,75" DIA MAX. 

I (19. 1 DIA MAX\, 
,62" MAX 1--..l... 

T' 
,020" 
(0,51) 

1.01j:'!,25" :I5
) 

- -
,6" DIA ,475" DIA 

••. ~.u,.., 

45° 

WHITE DOT AT TERMINAL n 
TERMINAlS CLOCKWISE FROM 
PIN #1 

Dimensions are in inches (MM) 

SPECIFlCAllONS 
• MIL-T·27: .................................. 
All unils manufactured to MIL·T·27, and 
are Hermetically Sealed In a Molal Case, 
Audio Translormers are Type 
TF5R21ZZ. 

• FREQUENCY RESPONSE: ..... 
±3db, 20 Hz·25 KHz al 1.0 Milliwatt. 

• MAXIMUM DISTORT1OH: ........ 
5% Wilh Rated Power Level all 
KHz and 300 Hz. 10% Distortion at 
20Hz. 

• DIELECTRIC STRENGTH: ...... 
All Units Tested at 200 V RMS. 

• INSULATION RESISTANCE: ... 
Gneater Than 10,000 Megohms al 
300 V DC. 
• WEIGHT: ................................... 
28 Grams 
• OPERAnNG TEMPERATURE: 
-55'c to +105'c (All Units Can be 
Supplied \0 Class S Requirements, 
+l30'c). 
• TERMINALS: ............................ 
Solid .020 Conductor. Conductor is 
Copper Clad Steel. linned 100%. 
Electroplated Per Mil-T-l0727A and 
ASTM CCS 8452. 

• THERMAL SHOCK: ................. 
25 Cycles, Me1hod 107C, MIL-STD-
2020, Tes1 Condition A-l. 

THIS PRODUCT IS PATENTED 

TRANSFORMERS 
PiCoPMT IIECONDARY POWERWATTI IIECOIIIIARY 
_ER IMl'EDMCE PRIMARY DC 

0_ - 20 U_ PRIMARY RESISTANCE 
PRIMARY SPLIT 111Hz Hz Hz DC DC OHM8 

T-8orIu IMPEDMCE WlNDlIIIIS II1II CURRENT RESIST 8ER PAR 
PI ... 1n OHMI lEft PAR ~r hlallor !~ rna OHMS COlIN CONN 
T-22003 20et 8et 2 3.0 2.0 
T·22005 20et 20eI 5 3.0 2.0 
T·22010 32e1 32e1 8 3.0 2.0 
T·22015 40ct 40eI 10 3.0 2.0 
T·22018 48e1 16et 4 3.0 2.0 
T·22020 50et 50et 12.5 3.0 2.0 
T·22025 80et 32e1 8 3.0 2.0 
T·22028 100el 40et 10 3.0 2.0 
T·22030 l00el l00el 25 3.0 2.0 
T·22035 120el 12.8e1 3.2 3.0 2.0 
T·22040 120et 80et 15 3.0 2.0 
T·22045 120et 120eI 30 3.0 2.0 
T·22050 150el 12e1 3 3.0 2.0 
T·22055 150el 50el 12.5 3.0 2.0 
T·22060 150el l00el 25 3.0 2.0 
T·22065 150et 150et 37.5 3.0 2.0 
T·22070 150et 600el 150 3.0 2.0 
T·22075 200et 200el 50 3.0 2.0 
T·22080 300eI 12et 3 3.0 2.0 
T·22085 300et 50eI 12.5 3.0 2.0 
T·2209O 300et 150et 37.5 3.0 2.0 

T·22095 300et 300et 75 3.0 2.0 
T·22100 300et SOOel 159 3.0 2.0 
T·22105 320el 12.8e1 3.2 3.0 2.0 
T·22110 400eI 40et 10 3.0 2.0 
T-22115 400et 120el 30 3.0 2.0 
T·22120 400eI 200el 50 3.0 2.0 
T-22125 400ct 400et 100 3.0 2.0 
T-22130 400eI l000et 250 3.0 2.0 
T-22135 400eI 2000el 500 3.0 2.0 
T22140 400et 4000 eI 1000 3.0 2.0 
T-22142 500eI 12.8e1 3.2 3.0 2.0 
T-22144 500et 16e1 4 3.0 2.0 
T-22145 500el 50eI 12.5 3.0 2.0 
T·22147 500et 150el 37.5 3.0 2.0 
T-22150 500et 500el 125 3.0 2.0 
T·22155 '500et 500et - 3.0 2.0 
T·22160 500et BOOet 150 3.0 2.0 
T·22165 600el 12.8et 3.2 3.0 2.0 
T-22167 800et 30et 7.5 3.0 2.0 
T-22170 800et 48et 12 3.0 2.0 
T·22175 800et 200et 50 3.0 2.0 
T·22180" 800et 600et 150 3.0 2.0 
T-22185" '800et 600et - 3.0 2.0 
T-22186" '800.C\ BOOet - 3.0 2.0 
T·22187" 600et 1200et . 300 3.0 2.0 
T·22190 640et 12.8et 3.2 3.0 2.0 
T·22195 700et l00et 25 3.0 2.0 
T-22200 800et 12.8et 3.2 3.0 2.0 
T-22205 800et 46e1 12 3.0 2.0 
T·22210 800et 300et 200 3.0 2.0 
T·22215 SOOet 600et 150 3.0 2.0 
T·22217" 'BOOet 900et - 3.0 2.0 
T-22220 l000et 12et 3 3.0 2.0 
T-22225 l000et 50et 12.5 3.0 2.0 
T-22230 l000et 1000et 250 3.0 2.0 
T-22235 l060et 12.8et 3.2 3.0 2.0 
T-22240 1200et 12.6et 3.2 3.0 2.0 
T-22245 1200et 500et 125 3.0 2.0 
T-22250 1200et 1200et 300 3.0 2.0 
T-22255 '1200et 1200et - 3.0 2.0 
T-22260 1500et 12et 3 3.0 2.0 
T·22265 1500et 500et 125 3.0 2.0 
T-22270 '1500et 600et - 3.0 2.0 
T-22275 '1500et 1500et - 3.0 2.0 
T-22280 1600et 12.Set 3.2 3.0 2.0 
T-22283 2000et Set 2 3.0 2.0 
T-22285 2ODOet 2OO0et 500 3.0 2.0 
T-22290 '2000et 2000et - 3.0 2.0 
1'-22295 2000et BODO 01 2000 3.0 2.0 
T-22297 2500et 2500 et 625 3.0 2.0 
T-22300 3OO0et 3OO0et 750 3.0 2.0 
T-22305 '3000et 3000et - 3.0 2.0 

'INCLUDES ELECTROSTATIC SHIELD 
"MINIATURIZED TELEPHONE COUPLING APPLICATION 

.008 22 1.6 

.006 22 1.6 

.008 17.5 2.58 

.006 16 3.2 

.008 14.5 3.64 

.006 14 4 

.006 11 6.4 

.006 10 8 

.006 10 8 

.006 9 9.6 

.006 9 9.6 

.006 9 9.6 

.006 8 12 

.006 8 12 

.006 8 12 

.006 8 12 

.006 8 12 

.D06 7 16 

.006 5.5 24 

.006 5.5 24 

.008 5.5 24 

.006 5.5 24 

.OOS 5.5 24 

.OOS 5.5 25.6 

.006 5 32 

.006 5 32 

.006 5 32 

.006 5 32 

.006 5 32 

.OOS 5 32 

.006 5 32 

.006 4.5 40 

.008 4.5 40 

. 008 4.5 40 

.006 4.5 40 

.006 4.5 40 

.008 4.5 40 

.006 4.5 40 

.008 4 48 

.006 4 46 

.006 4 48 

.006 4 46 

.008 4 48 

.008 4 46 

.008 4 48 

.006 4 46 

.006 4 51 

.006 3.5 56 

.008 3.5 64 

.006 3.5 64 

.006 3.5 64 

.006 3 72 

.006 3 72 

.008 3 80 

.006 3 80 

.008 3 80 

.006 3 85 

.006 3 96 

.006 3 96 

.006 3 96 

.006 3 96 

.006 2.5 120 

.006 2.5 120 

.006 2.5 120 

.006 2.5 120 

.006 2.5 128 

.006 2.2 180 

.006 2.2 160 

.006 2.2 160 

.006 2.2 160 

.006 2 200 

.006 1.8 240 

.006 1.S 240 

"'Discount Prices: 1-9 Net; 10-24 less 10%; 25-49 less 16%; 5()-9Q less 23%; lD0-499less 30% 
Ordering Instructions: No minimum. Net 30 days EO.B. MI. Vernon, New York. 

.8 .2 
2 .5 
3.2 .8 
4 1 
1.6 .4 
5 1.25 
3.2 .6 
4 1 

10 2.5 
1.3 .32 
6 1.5 

12 3 
1.2 .3 
5 1.25 

10 2.5 
15 3.75 
60 15 
20 5 
1.2 .3 
5 1.25 

15 3.75 
30 7.5 
60 15 
1.3 .32 
4 1 

12 3 
20 5 
40 10 

100 25 
200 50 
400 100 

1.3 .32 
1.6 .4 
5 1.25 

15 3.75 
50 12.5 
50 -
60 15 
1.3 .32 
3 .75 
4.8 1.2 

20 5 
60 15 
60 -
90 -

120 30 
1.3 .32 

10 2.5 
1.3 .32 
4.6 1.2 

80 20 
60 15 
90 -
1.2 .3 
5 1.25 

100 25 

1.a .32 
1.3 .32 

50 12.5 
120 30 
120 -

1.2 .3 
50 12.5 
60 -

150 -
1.3 .32 

.S .2 
200 "50 

200 -
800 200 
250 83 
300 75 
300 -

5600 

PICa 
TURNS RATIO PIIICE8 
PRIIlflSEC 1-1*** 

IEC SEC 
8ER PAR T· 

CONN CONN -1.58:1 3.16:1 29.23 
1:1 2:1 29.23 
1:1 2:1 29.23 
1:1 2:1 29.23 
1.73:1 3.46:1 29.23 
1:1 2:1 29.23 
1.58:1 3.16:1 29,23 

1.56:1 3.16:1 29.23 
1:1 2:1 29.23 
3.06:1 26.12:1 29.23 
1.41:1 2.83:1 29.23 
1:1 2:1 29.23 
3.54:1 7.08:1 29.23 
1.73:1 3.46:1 29.23 
1.22:1 2.44:1 29.23 
1:1 2:1 29.23 
1:2 1:1 29.23 
1:1 2:1 29.23 
5:1 10:1 29.23 
2.45:1 4.9:1 29.23 
1.41:1 2.83:1 29.23 
1:1 2:1 29.23 
1:1.41 1.41:1 29.23 
5:1 10:1 29.23 
3.1S:1 16.32:1 29.23 
1.83:1 3.65:1 29.23 
1.41:1 2.83:1 29.23 
1:1 2:1 29.23 
1:1.58 1.26:1 29.23 
1:2.24 1:1.12 29.23 
1:3.16 1:1.58 29.23 
6.25:1 12.5:1 29.23 
5.S:1 11.2:1 29.23 
3.16:1 . 6.32:1 29.23 
1.83:1 3.65:1 29.23 
1:1 2:1 29.23 
1:1 - 30.46 
1:1.1 1.83:1 29.23 
6.85:1 13.7:1 29.23 
4.47:1 8.94:l 29.23 
3.54:1 7.07:1 29.23 
1.73:1 3.46:1 29.23 
1:1 2:1 29.23 
1:1 - 30.46 
1:1.22 -. 30.46 
1:1.41 1.41:1 29.23 
7.07:1 14.14:1 29.23 
2.65:1 5.29:1 29.23 
7.91:1 15.8:1 29.23 
4.08:1 8.16:1 29.23 
1:1 2:1 29.23 
1.22:1 2.45:1 29.23 
1:1 - 30.46 
9.13:1 18.26:1 29.23 
4.47:1 8.94:1 29.23 
1:1 2:1 29.23 
9.1:1 18.2:1 29.23 
9.66:1 19.4:1 29.23 
1.55:1 3.1:1 29.23 
1:1 2:1 29.23 
1:1 - 30.46 
11.18:1 22.36:1 29.23 
1.73:1 3.46:1 29.23 
1.58:1 - 30.46 
1:1 - 30.46 
11.1S:1 22.36:1 29.23 
15.8:1 31.6:1 29.23 
1:1 2:1 29.23 
1:1 - 30.46 
1:2 1:1 29.23 
1:1 2:1 29.23 
1:1 2:1 29.23 
1:1 - 29.23 

For immediate enQineerinQ assistance or to /JJace an order-Call Toll Free 800-431-1064 
For manufacturers' sales offices, see yellow pages EEM 1991 



5600 TRANSFORMERS 5600 

PICO PART SECONDARY pQWERWAm SECONDARY PlCO PICO'. NUMBER IMPEOANCE PRIMARY DC TURNS RAllO PRICES 
OHMS 3GO 20 UNBAL PRIMARY RESISTANCE PRIM/SEC H""" ultra-miniature PRIMARY SPLIT lKliz Hz Hz DC DC OHMS SEC SEC 

T-S.~as IMPEDANCE WINDINGS .... Ind end CURRENT RESIST SER PAR SER PAR T- transfonners Plu,-In OHMS SER PAR hlaller hl,ho, bl he, ml OHMS CONN CONN CONN CONN Sortas 
T-22310 3600et 3600 cl 900 2.7 2.0 .006 1.7 288 360 90 1:1 2:1 29.23 
T-22312 4000et 16 et 4 2.5 2.0 .006 1.6 320 1.6 .4 15.8:1 31.6:1 29.23 
T-22314" 4000 cl 600cl 150 2.5 2.0 .006 1.6 320 60 15 2.58:1 5.16:1 29.23 
T-22315 4000et 1000cl 250 2.5 2.0 .006 1.6 320 100 25 2:1 4:1 29.23 T SERIES 
T-22320 '4000 cl 8000et - 2.5 2.0 .005 1.6 320 800 - 1:1.41 - 30.46 Plug-In 
T-22325 5000et 500cl 125 2.0 2.0 .005 1.4 400 50 12.5 3.16:1 6.32:1 29.32 

T-22330 5000 cl 5000 cl 1250 2.0 2.0 .006 1.4 400 500 125 1:1 2:1 29.32 

T-22335 7500 cl 50et 12.5 1.3 1.3 .006 1.2 600 5 1.25 12.25:1 24.5:1 32.42 

T-22340 7500et 100 cl 25 1.3 1.3 .006 1.2 600 10 2.5 8.66:1 17.32:1 32.42 
T-22345 7500 cl 600 et 150 1.3 1.3 .006 1.2 600 60 15 3.54:1 7.07:1 32.42 
T-22350 7500et 2500et 625 1.3 1.3 .006 1.2 600 250 63 1.73:1 3.46:1 32.42 
T-22355 '7500 cl 7500cl - 1.3 1.3 .006 1.2 600 750 - 1:1 - 34.76 FEATURES 

T-22360 6000et 12.8 cl 3.2 1.2 1.2 .006 1.1 640 1.3 .32 25:1 50:1 32.42 • EXTREME RESISTANCE TO THERMAL SHOCK 

T-22365 8000et loooci 250 1.2 1.2 .006 1.1 640 100 25 2.83:1 5.66:1 32.42 • ULTRA MINIATURE SIZE 

T-22370 "8000et 1200cl - 1.2 1.2 .006 1.1 640 120 - 2.58:1 - 34.76 • PICO IS APPROVED QPL SOURCE (MIL-T-27) 

T-22375 "9000 et 9000 cl - 1.1 1.1 .006 1.1 720 900 - 1:1 - 34.76 
• MAGNETIC SHIELDS AVAILABLE 

T-22390 10,000 et 12.8et 3.2 1.0 1.0 .006 1 800 1.3 .32 28:1 56:1 32.42 
• ELECTROSTATIC SHIELDING CAN BE ADDED. 
• VARIATION OF STANDARD DESIGNS 

T-22385 10,000 cl 16et 4 1.0 1.0 .006 1 800 1.6 .4 25:1 50:1 32.42 AVAILABLE 
T-22390 10,000 et 100et 25 1.0 1.0 .006 1 800 10 2.5 10:1 20:1 32.42 • PRIMARY AND SECONDARY WINDINGS CAN 
T-22395 10,000 cl 200et 50 1.0 1.0 .006 1 800 20 5 7.07:1 14.14:1 32.42 BE USED EITHER AS INPUT OR OUTPUT. 

T-22400 10,oooet 500 cl 125 1.0 1.0 .006 1 800 50 12.5 4.47:1 8.94:1 32.42 • SPECIAL PRODUCTION TECHNIQUES 
ENSURE UNIFORM SIZE AND LEADS WHICH 

T-22405 10,oooet 600et 150 1.0 1.0 .006 1 800 60 15 4.08:1 8.16:1 32.42 ARE FREE OF ENCAPSULANT. NO MENISCUS 
T-22410 10,OOOet 1000 cl 250 1.0 1.0 .006 1 600 100 25 3.16:1 6.32:1 32.42 IN LEAD AREA, 

T-22415 10,oooet 1200cl 300 1.0 1.0 .006 1 800 120 30 2.89:1 5.77:1 32.42 • EVERY UNIT IN THIS CATALOG CAN BE MADE 

T-22420 10,000 et 1500et 375 1.0 1.0 .006 1 800 150 38 2.58:1 5.16:1 32.42 WITH A 300 THERMAL CYCLE GUARANTEE 
USING PICO'S SPECIAL SR CONSTRUCTION. 

T-22425 10,000 cl 2000cl 500 1.0 1.0 .006 1 800 200 50 2.24:1 4.47:1 32.42 CONTACT FACTORY FOR DETAILS. 
T-22430 10,OOOet 5000 cl 1250 1.0 1.0 .006 1 800 500 125 1.41:1 2.83:1 32.42 
T-22435 10,000 et 7500et 1875 1.0 1.0 .006 1 800 750 188 1.16:1 2.31:1 32.42 
T-2244O 10,000 et 10,000 cl 2500 1.0 1.0 .006 1 800 1000 250 1:1 2:1 32.42 
T-22445 '10,OOOet 10,OOOet - 1.0 1.0 .006 1 800 1000 - 1:1 - 34.76 
T-22450 15,000 et 400et 100 .66 .66 .006 .8 1200 40 10 6.12:1 12.25:1 32.42 
T-22452 15,000 et 500et 125 .66 .66 .006 .8 1200 50 12.5 5.48:1 10.95:1 32.42 
T-22455 15,OOOet 600et 150 .66 .66 .006 .8 1200 60 15 5:1 10:1 32.42 
T-22460 15,000 et 10,OOOet 2500 .66 .66 .006 .8 1200 1000 250 1.22:1 2.45:1 32.42 
T-22465 "15,000 et 15,OOOet - .66 .66 .006 .8 1200 1500 - 1:1 - 34.76 
T-22470 15,oooet 15,oooc! 3750 .66 .66 .006 .8 1200 1500 375 1:1 2:1 32.42 
T-22475 16,000 et 1000cl 250 .62 .62 .006 .8 1280 100 25 4:1 8:1 32.42 
T-22460 20,000 et 500cl 125 .5 .5 .006 .7 1600 50 12.5 6.32:1 12.6:1 34.7~ SCHEMATIC FOR TRANSFORMERS 

T-22485 20,000 et 600c! 150 .5 .5 .005 .7 1600 60 15 5.77:1 11.55:1 34.76 WITH SPIJT SECONDARIES 

T-22490 20,000 et 600cl 200 .5 .5 .006 .7 1600 80 20 5:1 10:1 34.76 
T-22495 20,000 et loooet 250 .5 .5 .006 .7 1600 100 25 4.47:1 8.94:1 34.76 :j c: T-22500 20,000 et 5000et 1250 .5 .5 .006 .7 1600 500 125 2:1 4:1 34.76 

T-22505 20,000 et 10,oooet 2500 .5 .5 .006 .7 1600 1000 250 1.41:1 2.83:1 34.76 
T-22510 "20,000 et 20,000 et - .5 .5 .006 .7 1600 2000 - 1:1 - 36.12 c: T-22515 25,000 cl 500 et 125 .4 .4 .006 .6 2000 50 12.5 7.07:1 14.14:1 34.76 
T-22520 25,000 et 1000et 250 .4 .4 .006 .6 2000 100 25 5:1 10:1 34.76 
T-22525 30,000 cl 50 et 12.5 .33 .33 .006 .6 2400 5 1.25 24.5:1 49:1 36.12 
T-22530 30,000 et 1200 cl 300 .33 .33 .006 .6 2400 120 30 5:1 10:1 36.12 

T-22532 30,000 et 500et 125 .33 .33 .006 .6 2400 50 12.5 7.7:1 15.5:1 36.12 SCHEMATIC FOR TRANSFORMERS 
WITH ELECTROSTATIC SHIELD 

T-22534 30,000 cl 200 cl 50 .33 .33 .006 .6 2400 20 5 12.2:1 24.5:1 36.12 
T-22535 30,000 et 5000 cl 1250 .33 .33 .006 .6 2400 500 125 2.45:1 4.9:1 136.12 '3E' T-22540 30,000 et 10,OOOet 2500 .33 .33 .006 .6 2400 1000 250 1.73:1 3.46:1 '36.12 
T-22545 "30,000 cl 30,000 cl - .33 .33 .006 .6 2400 3000 - 1:1 - 38.73 2 l 6 
T-22550 40,000 et 400et 100 .25 .25 .006 .5 3200 40 10 10:1 20:1 38.73 I 
T-22555 40,000 et 2000c! 500 .25 .25 .008 .5 3200 200 50 4.47:1 8.94:1 38.73 3 I 7 

T-22560 40,000 et 4000et 1000 .25 .25 .006 .5 3200 400 100 3.16:1 6.32:1 38.73 
4 

T-22565 40,000 et 20,000 et 5000 .25 .25 .006 .5 3200 2000 500 1.41:1 2.83:1 38.73 
T-22570 "40,000 et 40,000 et - .25 .25 .006 .5 3200 4000 - 1:1 - 43.19 

T-22575 50,000 et 200et 50 .2 .2 .006 .4 4000 20 5 15.8:1 31.6:1 43.19 
T-22577 5O,oooet 500et 125 .2 .2 .006 .4 4000 '50 12.5 10:1 20:1 43.19 

T-22578 50,000 et 600cl 150 .2 .2 .006 .4 4000 60 15 9.13:1 18.26:1 43.19 @ T-22579 50,000 et 50,000 c! 12,500 .2 .2 .006 .4 4000 5000 1250 1:1 2:1 43.19 
, For i~:aering T-22580 60,000 et 15,oooet 3750 .16 .16 .006 .4 4800 1500 375 2:1 4:1 46.64 

T-22585 62,500 et 50cl 12.5 .16 .16 .006 .4 5000 5 1.25 35.4:1 70.7:1 46.64 eng 'stance 
T-22587 80,000 et 15,OOOet 3750 .12 .12 .006 .3 6400 1500 375 2.3:1 4.6:1 46.64 asSI lace 

tOP .-
"INCLUDES ELECTROSTATIC SHIELD 

"MINIATURIZED TELEPHONE COUPLING APPLICATION 

"""Discount Prices: 1-9 Net; 10-24 less 10%; 25-49 less 16%; 50-99 Less 23%; 100-499 Less 30% 

Ordering Instructions: No minimum. Net 30 days F.O.B. Mt. Vernon, New York 

PICO Electronics, Inc. 
453 N. MacQuesten Pkwv .. Mt. Vernon. N.Y. 10552.914-699-5514. FAX 914-699-5565 

EEM 1991 .For manufacturers' sales offices, see yellow pages A·2353 



5600 

PICO's 
IIllra-miniature 
PULSE 
transformers 

PICo PART NUMBER 

H·SarI •• .1-8.,111 
Plul·ln 1 ... llIed 

Lolds 

H-5400 J-5600 

H-5405 J-5605 

H-5410 J-5610 

H-5415 J-5615 

H-5420 J-5620 

H-5425 j'5625 

H-543O J-5630 

H-5435 J-5635 

H-5440 J-5640 

H-5445 J-5645 

H-54SO J-5650 

H-5455 J-5655 

H-5460 J-5660 

I.SO't.25' 
(38.1 t6.351 

1 
J SERIES 

Insulated Leads 

TRANSFORMERS 

H SERIES Plug-In 
250'+·010: DIA 

• -.000 ------.. 

+Q25 -*-
(6.35 -.000 DIAl -r--

.020' 
(CllII) 

=r':~~' 
I 

'\:( (~;~:6~:~1 -.000 

UNIT CAN BE SUPPLIED 
WITHOUT BARRIER . 

(4.8 DIAl 45" 
.l9'DIA~ 

.l2S'DIA 
(3.17 DIAl 

WHITE DOT AT PIN -# I. 
TERMINALS ARE CLOCK
WISE FROM PIN ... I. 

BLOCKING OSCILLATOR TRAlfSISTOR 
T£ST CIRCUIT 

5600 

IK 
r\ 

Dimensions are in inches (MM) 

PWkIIII 
fill·· 

0.05 

0.1 

0.2 

0.5 

1 

2 

3 

.5 

10 

15 

25 

50 

100 

SPECIFICATIONS 
• MIL-T021038: .......................... . 
All units manufactured to MIL·T·21038 
and are Hermetically Sealed in a Metal 
Case 

• DIELECTRIC STRENGTH: ..... . 
All Units Tested at 2DO V RMS. 
• INSULATION RESISTANCE: ... 
Greater Than 10,000 Megohms at 
300 V DC. 
• WEIGHT: .................................. . 
1.1 Grams 

• OPERATING TEMPERATURE: 
·55·c to + 105'c (All Units Can be 
Supplied to Class S Requirements, 
+ 13O'c maximum). 
• TERMINALS: .....•...................... 
Solid .012 Diameter Conductor. 
Conductor is Copper Clad Steel. 
Tinned 100%. Electroplated Per Mil· 
T-l0727 A and ASTM CCS 8452. 
• THERMAL SHOCK: ................ . 
25 Cycles, Method 107C, MIL·STD· 
202g..Tesi Condition A-l. 

FEATURES 

• EXTREME RESISTANCE TO THERMAL SHOCK 
• ULTRA MINIATURE SIZE 
• BUILT TO MIL· T-21038 
• MAGNETIC SHIELDS AVAILABLE 
• ELECTROSTATIC SHIELDING CAN BE ADDED 
• VARIATION OF STANDARD DESIGNS AVAILABLE 
• SPECIAL PRODUCTION TECHNIQUES ENSURE 

UNIFORM SIZE AND LEADS WHICH ARE FREE OF 
ENCAPSULANT. NO MENISCUS IN LEAD AREA. 

• EVERY UNIT IN THIS CATALOG CAN BE MADE 
WITH A 300 THERMAL CYCLE GUARANTEE 
USING PICO'S SPECIAL SR CONSTRUCTION. 
CONTACT FACTORY FOR DETAILS. 

THIS PRODUCT IS PATENTED 

MILITARY DESIGNATION TP7RX441OCZ TURNS RAno 4:4:1 

COUPLING CIRCUIT CHARACTERISTICS BLOCKING OSCILLATOR CIRCUIT 

% % % % 
von RI .. Over O .. op Ba.t Imp· PWldth RI •• OVor Oraop alck 
OUt Tim. Shoot % Swtng In·out, fill .. Time S~oot % SWing 

0.2 0.01 0 0 20 50 0.05 0.01 0 0 35 

0.5 0.Q15 0 0 20 50 0.1 0.012 0 0 25 

1.2 0.02 0 0 20 100 0.2 0.02 0 0 15 

1.5 0.023 0 5 25 100 0.5 0.023 0 5 15 

1.5 0.025 0 20 28 100 1 0.03 0 10 15 

1.5 0.028 0 15 23 100 2 0.035 0 10 15 

1.5 0.030 0 15 28 100 3 0.04 0 10 15 

2 0.035 0 20 20 200 5 0.040 0 15 15 

2 0.05 0 25 25 200 10 0.060 0 15 10 

2 0.06 0 25 18 200 15 0.07 0 15 15 

3 0.1 0 30 30 SOO 25 0.08 0 15 15 

3 0.3 0 ·20 20 500 50 0.2 0 10 5 

6 0.4 0 15 18 SOO 100 0.35 0 10 15 

PICo PRICES 1-9 " 

H-8o ... HO.II 

22.94 20.44 

22.94 20.44 

22.94 20.44 

22.94 20.44 

22.94 . 20.44 

22.94 20.44 

22.94 20.44 

22.94 20.44 

22.94 20.44 

22.94 20.44 

22.94 20.44 

22.94 20.44 

22.94 20.44 

Coupling circuit measursmenis made with (1) BRN-(2) REO as input and (3) OR-(4) YEL as output, (5) GRN-(6) Btu winding is open: Input Voltage = 1 V 

"Discount Prices: 1-9 Net; 10-24 less 10%; 25-49 less 16%; 50-99 less 23%; 1oo-499les8 30% 
nrrl ... lnft I ........ ,..".. ..... a ....... 1 ... 1 ........ Mod fJft ... __ rn D .... U .................. V_oolI 

IFor immediate engineering assistance or to place an order-Cell Toll F,.. 800-431-1064 

PICO Electronics, Inc. 
FAX 914-699-5565 

A·2354 For manufacturers' sales offices, see yellow pages EEM 1991 



5600 

1~32 MAX (8.7 MAX) , , 0 
DIA * DIA 

E SERIES 
Insulated Leads 

Dimensions arl! ill inches (MM) 

• MIL-T-21038: 
All units manufactured to MIL-T-21 038 

TRANSFORMERS 5600 

M SE R I E 5 .250':t.010" 
Plug-In (6.35:t Q25) 

.35"MAX DIA -=t 
(8.9 MAX DIA)~~ 

.035" III \q , , 
(0.9) iil'I'li 1.00 !.25 

/I, 'I' (25,4 _6.35) 

!Iid,! I 
, lIi!!li-.1 

.20 DIA 

(5.1 DIA) -.50 
aD .I25DIA' 

(3.17DIA) 

SPECIFICATIONS 

WHITE DOT AT PIN .... I. 
TERMINALS ARE CLOCK
WISEFROMPIN .... 1. 

• OPERATING TEMPERATURE: 

BLOCKING OSCILlATOR TRANSISTOR 
TEST CIRCUIT 

(5) GRN 
(3) OR 

(6) BtU 
R 

5101\ -6V 1001\ 

FEATURES 

IK .... 

PICO's 
ultra-miniature 
PULSE 
transformers 

• EXTREME RESISTANCE TO THERMAL SHOCK 
• ULTRA MINIATURE SIZE 

and are Hermetically Sealed in a Metal Case 
-55'eto 105'e (All Units Can be SUpplied 
to Class S Requirements 13QDc maximum) • BUILT TO MIL-T-21038 

• MAGNETIC SHIELDS AVAILABLE 
• DIELECTRIC STRENGTH: 

All Units tested AT 200 V RMS 

• INSULATION RESISTANCE: 
and 

ASTM CCS 8452. 

• WEIGHT: 
1/20 Ounce 

THIS PRODUCT IS PATENTED 

PlCO PART NUMBER 

E-S.rlll M~S8rias 

Insulated Plug-fn P. WIDTH VOLT 
LI.ds )JSEC. OUT 

E5020 M5300 0.05 10 

E5040 M5305 0.1 10 

E5060 M5310 0.2 8 

E5080 M5315 0.5 8 

E5100 M5320 1 8 

E5120 M5325 2 8 

E5140 M5330 3 8 

E5160 M5335 5 8 

E5180 M5340 10 8 

E5200 M3545 0.1 8 
E5220 M5350 1 8 
E5240 M5355 5 8 

PICO PART NUMBER 

E-Seri81 M-Serill 
Inlulatad PluU~· 

Laads 
E5181 M-5356 
E5182 M-5357 
E5183 M-5358 
E5184 M-5359 
E5185 M-5360 
E5166 M-5361 
E5187 M-5362 
E5188 M-5363 
E5189 M-5384 

• TERMINALS: ......... . 
Solid .012 Diameter Ccnductcr. 
Conductor is copper clad steel, 
Tinned 100%. Electroplated Per MIL-T-I0727A 
Greater than 10.000 Megohms at 300 V DC 

• THERMAL SHOCK: 
25 Cycles. Method 107C. MIL-STD-202D 
Test Ccnduction A-I 

• ELECTROSTATIC SHIELDING CAN BE ADDED. 
• VARIATION OF STANDARD DESfGNS AVAILABLE 
• SPECIAL PRODUCTION TECHNIQUES ENSURE UNIFORM SIZE 

AND LEADS WHICH ARE FREE OF ENCAPSULANT. NO 
MENISCUS IN LEAD AREA. 

• EVERY UNIT IN THIS CATALOG CAN BE MADE WITH A 300 THERMAL 
CYCLE GUARANTEE USING PICO'S SPECIAL SR CONSTRUCTION. 

CONTACT FACTORY FOR DETAILS. 

MILITARY DESIGNATION TP7RX4410a TURNS RAnO 4:4:1 

COUPLING CIRCUIT CHARACTERISTICS BLOCKING OSCILLATOR CIRCUIT D_ C. RESISTANCE PICO PRICES HI ' 

4 4 I 
RISE % % RISE % % TNS TNS TURN 
TIME OVER DROOP BACK IMP FREORESP. P.WIDTH TIME OVER DROOP BACK BRN OR GRN E-Sari .. M-S.rlll 
)JSEC. SHODT % SWING INJOUT WITHIN 3 DB (lIEC. )JSEC. SHODT % SWING RED YEL BLU 

0.018 0 0 10 50 150 KHz-30 MHz 0.05 0.02 0 0 35 0.21 0.23 0.13 15.87 17.66 

0.02 0 0 5 50 100 KHz-17 MHz 0.1 0.025 0 0 25 0.47 0.56 0.17 15.87 17.66 

0.035 0 0 5 100 16 KHz-l0 MHz 0.2 0.030 0 0 15 1.0 1.25 0.37 15.87 17.66 

0.06 0 0 0 100 7 KHz-3.3 MHz 0.5 0.05 0 0 15 1.5 1.80 0.54 15.87 17.66 

0.15 0 0 5 100 7 KHz-2.3 MHz 1 0.08 0 0 15 2.5 3.1 0.9 15.87 17.66 

0.17 0 0 10 100 2.2 KHz-l.3 MHz 2 0.10 0 0 15 3.0 3.7 1.1 15.87 17.66 

0.20 0 0 10 100 1.7 KHz-l.5 MHz 3 0.20 0 0 15 4.9 6.0 1.8 15.87 17.66 

0.20 0 15 25 200 1.8 KHz-l.5 MHz 5 0.30 0 0 3 8.0 9.7 2.9 15.87 17.66 

0.4 0 15 20 200 1.5 KHz-l.2 MHz 10 0.35 0 5 10 13.0 15.8 4.7 15.87 17.66 

5 3 1 
M1UTARY DESIGNATION TP7RX53IGa TURNS RAno 5:3:1 TUIUIS TURNS TURN 

0.Q1 0 0 5 140150 170 KHz-32 MHz 0.1 0.01 0 0 20 0.55 0.40 0.15 15.93 17.66 
0.05 0 6 10 2801100 12.5 KHz-3.3MHz 1 0.02 5 5 5 3.0 2.2 0.9 15.93 17.66 
0.09 0 12 25 5601200 15 KHz-4 MHz 5 0.05 0 10 10 9.5 7.0 2.6 .15.93 17.66 

M1UTARY DESIGNATION TP7RX444Oa TURNS RATIO 4:4:4 

COUPI.ING CfRCUIT CHARACTERISTICS PICO PRICES 1-lI ' 

4 4 4 
RISE % % TNS TNS TURNS 

P. WIDTH VOLT TIME OVER DROOP BACK fMP FRED RESP. BRN OR GRN E-Saries M-S.,I •• 
IJlIEC. OUT IJlIEC. SHOOT % SWING INJOUT WITHIN 3 DB REO YEL BLU 

0.05 10 0.Q18 0 0 10 50 150 KHz-30 MHz 0.21 0.23 0.25 17.66 17.66 
0.1 10 0.02 0 0 5 50 100 KHz-17 MHz 0.47 0.56 0.67 17.66 17.66 
0.2 8 0.035 0 0 5 100 16 KHz-l0 MHz 1.0 1.25 1.56 17.66 17.66 
0.5 8 0.06 0 0 0 100 7 KHz-3.3 MHz 1.5 1.80 2.2 17.66 17.66 
1 8 0.15 0 0 5 100 7 KHz-2.3 MHz 2.5 3.1 3.9 17.66 17.66 
2 8 0.17 0 0 10 100 2.2 KHz-l.3 MHz 3.0 3.7 4.6 17.66 17.66 
3 8 0.20 0 0 10 100 1.7 KHz-l.5 MHz 4.9 6.0 7.4 17.66 17.66 
5 8 0.20 0 15 25 200 1.8 KHz-l.5 MHz 8.0 9.7 11.8 17.66 17.66 

10 8 0.4 0 15 20 200 1.5 KHz-1.2 MHz 13.0 15.8 19.2 17.66 17.66 

Couplmg CIfCUlt measurements made With (1) BRN-(2) RED as mput and (3) DR-(4) YEL as output. (5) GRN-(6) BLU wlndmg IS open. Input Voltage = 1 V 

'Discount Prices: 1-9 Net; 10-24 (ess 10%; 25-49 less 16%; 50-99 less 23%; 100-499 less 30% 
Ordering Instructions: No minimum. Net 30 days EO.B. Mt. Vernon, New York. 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

sto!~~v:~rweek PICO Electronics, Inc. 
453 N_ MacQuesten Pkwy., Mt Vernon, N.Y_ 10552.914-699-5514 • FAX 914-699-5565 

EEM 1991 For manufacturers' sales offices, see yellow pages 



5600 TRANSFORMERS 

Ultra Miniature DC-DC 
Converter Transformers 
Input Voltages of: 
5V, 12V, 24V and 48V 
Power Levels up to 40 Watts 
All units are magnetically shielded 
All units can be supplied with higher or lower output voltages. 
Delivery- stock to one week, special voltages 9days. 

I 
A 

Max. Max. 
Size Height otl. 

1 .280 .410 
(7.11) (10.41) 

2 .340 .500 
(8.63) (12.7) 

3 .415 .630 
(10.54) (16.0) 

(D~1----r (MAX) HEIGHT (MAX) 

.020" ..L ----t 
(0.50)-r- L 

1.00" ±.25" 

(25.4r· 35) 

tlA~. C 
(DIA) 

. 
3So 

WHITE DOT AT PIN #l 
TERMINALS CLOCK
WISE FROM PIN *1 

B C 
Boll Stand- Termtnll 

Circle on Oil. 

.260 . 160 .012 
(6.6) (4.06) (.31) 

.350 .250 .012 
(8.89) (6.35) (.31) 

.440 .340 .016 
(11.17) (8.64) (.41) 

All dimensions are in inches, ( )::: MM 

A 

I ,-, (MAX) HEIGHT (MAX) 

.020"1.... 4 
(0.50) 

1.00" ±.25" 
(25.4 r.35) 

B MT<; 

1f'~n 
(DIA) 

" 
30° 

WHITE DOT AT PIN fill 
TERMINALS CLOCK· 
WISE FROM: PI N *1 

A B C 
Mu.· Max. Bo. Stand- MIg. 'ermlnll 

Size Helghl Oil. Circle on I •• e" Oil. 

4 .500 .800 .5&0 .460 - .016 
(12.7) (20.32) (14.22) (11.68) (.41) 

5 .650 .950 .670 .570 6-32 UNC .020 
(16.51) (24.13) (17.0) (14.48) 8 Threads Deep (.51) 

6 .745 1.125 .800 .700 6·32 UNC .020 
(18.92) (28.57) (20.32) (17.78) 8 Threads Deep (.51) 

All dimensions are in inches, () = MM 
Note: Sizes 5 and 6 - pins 5, 8 and 9 are omitted 

FEATURES 
1) Units can be used as self-saturating or for lin

ear switching applications. Operation over 
ambient temperature range from -55° to 
+ 105°c. All units manufactured to the require
ments of MIL-T-27 (TF5S40ZZ) 

2) All units can be supplied with higher or lower 
secondary voltages at the same power levels. 

3) Secondary can be 'connected for full-wave bridge 
or dual bridge. 

·4) All units are magnetically shielded. 

INPUT 5 VOLTS 
D. C. OUT VOlTS MAlI. POWER OUT APPROX. SWITCH FREG. 

PART FUU DUAL SELF- SQUARE·WAVE 
NUMBER BRIDGE WAVE BRIDGE ·55"o-+105"c • 55"c-+7(l"c SATURATEO ORIVEN·· SIZE 

31021 10 5 ±5 1.5W 3W 15K 30K TO 60K 1 

31041 12 6 ±6 1.5W 3W 15K 30K T060K 1 

31061 28 14 ±14 1.5W 3W 15K 30K TO 60K 1 

31081 48 24 ±24 1.5W 3W 20K 40K TO 60K 1 

31101 100 50 ±50 1.5W 3W 20K 40K TO 60K 1 

32106 10 5 ±5 3W 4.5W 16K 30KTO 60K 2 

32126 12 6 ±6 3W 4.5W 15K 30K TO 60K 2 

32148 28 14 ±14 3W 4.5W 15K 30K TO &OK 2 

32166 48 24 ±24 3W 4.5W 20K 40K TO &OK 2 

32186 100 50 ±50 3W 4.5W 20K 40K TO 60K 2 

32189 150 75 ±75 3W - 10K 30K TO 60K 2 

32192 200 100 ±100 3W - 10K 30K TO 60K 2 

32195 3DO 150 ±150 3W - 10K 30K TO 60K 2 

33104 10 5 ±5 5W 7.5W 10K 20K TO 50K 3 

33124 12 6 ±6 5W 7.5W 10K 20K TO 50K 3 

33144 28 14 ±14 5W 7.5W 10K 20KTO 50K 3 

33164 48 24 ±24 5W 7.5W 10K 20K TO 50K 3 

33184 100 50 ±50 5W 7.5W 10K 20K TO 50K 3 

33187 150 75 ±75 5W - 10K 30K TO &OK 3 

33190 200 100 ±100 5W - 10K 30K TO &OK 3 

33193 300 150 ±150 5W - 10K 30KTO &OK 3 

34501 10 5 ±5 10W 14W 10K 20KTO 40K 4 

34521 28 14 ±14 10W 14W 10K 20KTO 40K 4 

34541 40 24 ±24 lOW 14W 10K 20K TO 40K 4 

"* Lower switching frequency may be used at lower output power . 

INPUT 12 VOLTS 
D. C. OUTYOLTS MAX. POWER OUT APPROX. SWITCH FREQ. 

PART FULL DUAL SELF· SQUARE·WAVE 
NUMBER BRIOGE WAVE BRIDGE ·55"0·+105'0 • 55"c-+'70·c SATURATEQ ORIVEN·· SIZE 

31121 12 6 ±6 1.5W 3W 15K 30K TO 60K 1 

31141 24 12 ±12 1.5W 3W 15K 30K TO 60K 1 

31161 28 14 ±14 1.SW 3W 15K 30K TO 60K 1 

31181 48 24 ±24 1.5W 3W 20K 40KTO 60K 1 

31201 100 50 ±50 1.5W 3W 20K 40K TO 60K 1 

32206 12 6 ±6 3W 4.5W 15K 30KTO 60K 2 

32226 24 12 ±12 3W 4.5W 15K 30KTO 60K 2 

32246 28 .14 ±14 3W 4.5W 15K 30K TO 60K 2 

32266 48 24 ±24 3W 4.5W 20K 40K TO 60K 2 

32286 100 SO ±50 3W 4.SW 20K 40K TO 60K 2 

32289 150 75 ±75 3W - 10K 30KTO 60K 2 

32292 200 100 ±1DO 3W - 10K 30K TO 60K 2 

32295 300 150 ±150 3W - 10K 30K TO 60K 2 

33204 12 6 ±6 5W 7.5W 15K 30K TO 60K 3 

33224 28 14 ±14 5W 7.5W 15K 30K TO 60K 3 

33244 48 24 ±24 5W 7.5W 20K 40K TO &OK 3 

33264 100 50 ±50 5W 7.5W 20K 40K TO 60K 3 

33267 150 75 ±75 5W - 10K 30KTO 60K 3 

33270 200 100 ±100 5W - 10K 30KTO 60K 3 

33273 300 150 ±150 5W - 10K 30KTO 60K 3 

34561 24 12 ±12 1DW 14W 15K 30K TO 50K 4 

34581 28 14 ±14 1DW 14W 15K 30K TO 50K 4 

34&01 48 24 ±24 1DW 14W 15K 30K TO 50K 4 

34&04 100 50 ±50 7.5W - 10K 30KTO 60K 4 

34607 150 75 ±75 7.5W - 10K 30K TO &OK 4 

34610 200 100 ±100 7.5W - 10K 3OKTO &OK 4 

34613 300 150 ±150 7.5W - 10K 30K TO 60K 4 

35110 24 12 ±12 17W 25W - 3OKTO 60K 5 

35130 28 14 ±14 17W 25W - 30KTO 60K 5 

35150 48 24 ±24 17W 25W - 3OKTO 60K 5 

•• Lower switching frequency may be used at lower output power. 

···Discount Prices: 1-9 Net; 10-241e5s 10%; 25-491e55 16%; 50-991e5S 23%; lOO-4991e55 30% 
Ordering Instructions: No minimum. Net 30 days EO.B. MI. Vemon. New York. 

For immediate engineering assistance Or to place an Otriet'-CaH Toll Free 800431-1064.914699-5514. FAX 914699-5565 

5600 

... 
PRICE 
HI 

37.77 

37.77 

37.77 

37.77 

37.77 

37.77' 

37.77 

37.77 

37.77 

37.77 

43.50 

43.50 

43.50 

37.77 

37.77 

37.77 

37.77 

37.77 

43.50 

43.50 

43.50 

37.77 

37.77 

37.77 

... 
PRICE 
HI 

37.77 

37.77 

37.77 

37.77 

37.77 

37.77 

37.77 

37.77 

37.77 

37.77 

43.50 

43.50 

43.50 

37.77 

37.77 

37.77 

37.77 

43.50 

43.50 

43.50 

37.77 

37.77 

37.77 

43.50 

43.50 

43.50 

43.50 

54.34 

54.34 

54.34 

A·2356 For manufacturers' sales offices, see yellow pages EEM 1991 



5600 TRANSFORMERS 
INPUT 24 VOLTS 

D. C. OUT VOLTS MAX. POWER OUT APf'ftOX. SWITCH FREQ. 
PART FULL DUAL SELF· SQUARE·WAVE 

NUMBER BRIDGE WAVE BRIDGE ·55',·'105', • 55",·+70', SATURAT£D DRIVEN" 

31221 10 5 ±5 1.5W 3W 15K 30K TO 60K 

31241 28 14 ±14 1.5W 3W 15K 30K TO 60K 

31261 48 24 ±24 1.5W 3W 20K 40K TO 60K 

31281 100 50 ±50 1.5W 3W 20K 40K TO 60K 

32306 10 5 ±5 3W 4.5W 15K 30K TO 60K 

32326 28 14 ±14 3W 4.5W 15K 30K TO 60K 

32346 48 24 ±24 3W 4.5W 20K 40K TO 60K 

32366 100 50 ±50 3W 4.5W 20K 40K TO 60K 

32369 150 75 ±75 3W - 10K 30K TO 60K 

32372 200 100 ±loo 3W - 10K 30KTO 60K 

32375 300 150 ±150 3W - 10K 30K TO 60K 

33284 10 5 ±5 5W 7.5W 15K 30K TO 60K 

33304 28 14 ±14 .5W 7.5W 15K 30K TO 60K 

33324 48 24 ±24 5W 7.5W 20K 40K TO 60K 

33344 100 50 ±50 5W 7.5W 20K 40KTO 60K 

33347 150 75 ±75 5W - 10K 3OKTO 60K 

33350 200 100 ±100 5W - 10K 30KTO 60K 

33353 300 150 ±150 5W - 10K 30KTO 60K 

34621 28 14 ±14 lOW 14W 15K 30K TO 50K 

34641 48 24 ±24 lOW 14W 15K 30K TO 50K 

34644 100 50 ±50 7.5W - 10K 30K TO SDK 

34647 150 75 ±75 7.5W - 10K 30K TO 60K 

34650 200 100 ±100 7.5W - 10K 30K TO 60K 

34653 300 150 ±150 7.5W - 10K 30K TO 60K 

35170 24 12 ±12 17W 25W - 30K TO 60K 

35190 28 14 ±14 17W 25W - 30K TO 60K 

35210 48 24 ±24 17W 25W - 30K TO SOK 

36710 48 24 ±24 25W 40W - 30K TO 60K 

36730 56 28 ±28 25W 40W - 30K TO 60K 

" Lower swltchmg frequency may be used at lower output power. 

INPUT 48 VOLTS 

D. C. OUT VOLTS MAX. POWER OUT APPROX. SWITCH FREQ. 
PART FULL DUAL SELF· SQUARE·WAVE 

NUMBER BRIDGE WAVE BRIDGE ·55',·'105", • 55·,·+n!", SATURATED DRIVEN" 

31301 24 12 ±12 1.5W 3W 15K 30K TO 60K 

31321 48 24 ±24 1.5W 3W 20K 40K TO 60K 

31341 100 50 ±50 1.5W 3W 20K 40K TO 60K 

31361 150 75 +75 1.5W 3W 20K 40K TO 60K 

32386 24 12 ±12 3W 4.5W 15K 30K TO 60K 

32406 48 24 ±24 3W 4.5W 20K 40K TO 60K 

32426 100 50 ±50 3W 4.5W 20K 40K TO 60K 

32446 150 75 ±75 3W 4.5W 20K 40K TO 60K 

32449 200 100 ±100 3W 4.5W 10K 30K TO SDK 

32452 300 150 ±150 3W 4.5W 10K 30K TO 60K 

33364 24 12 ±12 5W 7.5W 15K 30K TO SDK 

33384 48 24 ±24 5W 7.5W 20K 40K TO 60K 

33404 100 50 ±SO 5W 7.5W 20K 40K TO SDK 

33424 150 75 ±75 5W 7.5W 20K 40K TO 60K 

33427 200 100 ±100 5W - 10K 30K TO 60K 

33430 300 150 +150 5W - 10K 30K TO 60K 

34661 24 12 ±12 lOW 14W 15K 30K TO 50K 

34681 48 24 ±24 lOW 14W 15K 30K TO 50K 

34701 56 28 ±28 lOW 14W 15K 30K TO 50K 

34704 100 50 ±50 7.5W - 10K 30K TO 60K 

34707 150 75 ±75 7.5W - 10K 30K TO 60K 

34710 200 100 ±100 7.5W - 10K 30K TO 60K 

34713 300 150 ±150 7.5W - 10K 30K TO 60K 

35230 24 12 ±12 17W 25W - 30KTO 60K 

35250 48 24 ±24 17W 25W - 30K TO 60K 

35270 56 28 ±28 17W 25W - 30K TO 60K 

36750 48 24 ±24 25W 40W - 30K TO 60K 

36770 56 28 ±28 25W 40W - 30K TO 60K 

36790 100 50 ±50 25W 40W - 30K TO 60K 

" Lower .w,lchIOg frequency may be u.ed al lower oulput power. 

"'Discount Price.: 1-9 Net; 10-241 ... 10%; 25-491 ••• 16%; 50-99 Ie •• 23%; 100·499 Ie •• 30% 
Ordering Instruction.: No minimum. Nel30 days F.O.B. MI. Vernon, New Yorl< 

", 
PRICE 

SIZE 1-9 

1 37.77 

1 37.77 

1 37.77 

1 37.77 

2 37.77 

2 37.77 

2 37.77 

2 37.77 

2 43.50 

2 43.50 

2 43.50 

3 37.77 

3 37.77 

3 37.77 

3 37.77 

3 43.50 

3 43.50 

3 43.50 

4 37.77 

4 37.77 

4 43.50 

4 43.50 

4 43.50 

4 43.50 

5 54.34 

5 54.34 

5 54.34 

6 65.39 

6 65.39 

.., 
PRICE 

SIZE 1-9 

1 32.99 

1 32.99 

1 32.99 

1 32.99 

2 32.99 

2 32.99 

2 32.99 

2 32.99 

2 38.00 

2 36.00 

3 32.99 

3 32.99 

3 32.99 

3 32.99 

3 38.00 

3 38.00 

4 32.99 

4 32.99 

4 32.99 

4 38.00 

4 38.00 

4 38.00 

4 38.00 

5 47.47 

5 47.47 

5 47.47 

6 57.12 

6 57.12 

6 57.12 

PI CO Electronics, Inc. 

SCHEMATIC FOR SIZES 1, 2 & 3 USING 
TRANSFORM~RS AS SELF-SATURATING 

R2 

'----_____ ---"'Oer F1GURt: D 

SCHEMATIC FOR SIZES 1, 2, AND 3 USING 
TRANS FORMERS AS LINEAR SWITCHING 

'" Dl AND D2 USE SCHOTTK Y OR FAST SWITCHING DIODES 

SCHEMATIC FOR SIZE 4 USING 
TRANSFORMER AS SELF-SATURATING 

'----_____ ......:.''''1 FIGURE F 

SCHEMATIC FOR SIZE 4 USING 
TRANSFORMERS AS LINEAR SWITCHING. 

'" D1 & 02 USE SCHOTTKY OR FAST sWrrCHING DIODES 

SCHEMATIC FOR SIZES: 5 & 6 USING 
TRANSFORMERS AS LINEAR SWITCHING. 

*0, 

"'01 • OJ USE SCHOTTKY OR FAST SWITCHING DIODES 

453 N. MacQueslen Pkwy., Mt. Vernon, N.V. 10552 

.914·699·5514. FAX 914·699·5565 

EEM 1991 For manufacturers' sales offices, see yellow pages 
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5600 TRANSFORMERS 

~~.·.·MOlJ"1 SURFACE 

Ultra-Miniature 
DC-DC Converter 
Transformers 

• These units can be used as self saturated 
or square wave driven 

• Input voltages ·of: 5V, 12V, 24V and 48V 
• Output voltages up to 300 Volts 
• Power levels up to 40 Watts 
• All units are magnetically shielded 

An units can be supplied with higher or lower output wltages. 
Delivery- stock to one week, special wltages 9 clays. 

Mill. 
Sia Hllght A B C 0 E F 

1 .310 .400 .OSO .075 .020 .012 .025 
(7.87) (10.16) (1.27) (1.91) (.51) (.30) (.64) 

2 .365 .495 .055 .095 .020 .012 .025 
(9.27) (12.45) (1.40) (2.41) (.51) (.30) (.64) 

3 .460 .615 .075 .125 .027 .020 .033 
(11.68) (15.62) (1.91) (3.18) (.69) (.51) (.84) 

All dimensions are in inches, ( )::a MM 

I~ MAX. 
HEIGHT .060 I .060 
L-I F .010 . E 

rAJ 

'~~! 
, 
A 

.060HJr: - B t 

L IND~:6:0RNER AT PIN '* I 
TERMINALS ARE CLOOKWISE 
FROM PIN '* I 

INPUT 5 VOLTS 

D.C. OUT VOLTS MAX. POWER OUT APPROX. SWITCH FR£Q. 

Part FQR Dual SiR· ~Wlm Number _e Wave B~dg. -1III'C-'105'1 -51'C-+7O'I Salul8lld .. 
31420 10 5 ±5 1.5W 3W 15K 3OKTO 6DK 

31440 12 6 ±6 1.5W 3W 15K 30K TO 6DK 

31460 28 14 . ±14 1.5W 3W 15K 30K TO 6DK 

31480 48 24 ±24 1.5W 3W 20K 4OKT06DK 

31500 100 50 ±50 1.5W 3W 20K 40K TO 60K 

32505 10 5 ±5 3W 4.5W 15K 30K TO 60K 

32525 12 6 ±6 3W 4.5W 15K 30K TO 6DK 

32545 28 14 ±14 3W 4.SW 15K 30K TO 60K 

32565 48 24 ±24 3W 4.5W 20K 4OKT06DK 

32585 100 50 ±50 3W 4.5W 20K 40K TO 6DK 

32588 ISO 75 ±75 3W 10K 30K TO 60K 

32591 200 100 ±100 3W 10K 30K TO 60K 

32594 300 150 ±IS0 3W 10K 30K TO 6DK 

33503 10 5 ±S 5W 7.5W 10K 20K TO SDK 

33523 12 6 ±6 5W 7.5W 10K 20K TO 50K 

33543 28 14 ±14 5W 7.5W 10K 20K TO SDK 

33563 48 24 ±24 5W 7.5W 10K 20K TO 5DK 

33563 100 50 ±SO 5W 7.5W 10K 20K TO SDK 

33586 150 75 ±75 5W 10K 30K TO 60K 

33589 200 100 ±100 5W 10K 30K TO 60K 

33592 300 ISO ±150 5W 10K 30K TO 60K 

** Lower SWitching frequency may be used at lower output power. 

INPUT 12 VOLTS 

D.C. OUT VOLTS MAX. POWER OUT APPROX. SWITCH FRED. 
Part Full Dual SIll ,are.wave 

Numblr Brldgl Wave Brldgl -55'c·+105"c -51'c·-7Ifc Saturated riven·· 
31520 12 6 ±6 1.5W 3W 15K 30K TO 60K 

31440 24 12 ±12 1.5W 3W 15K 30K TO 60K 

31560 28 14 ±14 1.5W 3W 15K 30K TO 60K 

31580 48 24 ±24 1.5W 3W 20K 40K TO 60K 

31600 100 50 ±50 1.5W 3W 20K 40K TO 60K 

32605 12 6 ±6 3W 4.5W 15K 30K TO 60K 

32625 24 12 ±12 3W 4.5W 15K 30K TO 60K 

32645 28 14 ±14 3W 4.5W 15K 30K TO 60K 

32665 48 24 ±24 3W 4.5W 20K 40K TO 60K 

32685 100 50 ±50 3W 4.5W 20K 40K TO 60K 

32688 150 75 ±75 3W 10K 30K TO 60K 

32691 200 100 ±loo 3W 10K 30K TO 60K 

32694 300 150 ±150 3W 10K 30K TO 60K 

33603 12 6 ±6 5W 7.5W 15K 30K TO 60K 

33623 28 14 ±14 5W 7.5W 15K 30K TO 60K 

33643 48 24 ±24 5W 7.5W 20K 40K TO 60K 

33663 100 50 ±50 5W 7.5W 20K 40K TO 60K 

33666 150 75 ±75 5W 10K 30K TO 60K 

33669 200 100 ±100 5W 10K 30K TO 60K 

33672 300 150 ±150 5W 10K 30K TO 60K 

"Lower sw~Ching frequency may be used at lower output power. 

5600 

... 
SIZ£ 

PRICE 
1·9 

1 41.54 

1 41.54 

1 41.54 

1 41.54 

1 41.54 

2 41.54 

2 41.54 

2 41.54 

2 41.54 

2 41.54 

2 47.86 

2 47.86 

2 47.86 

3 41.54 

3 41.S4 

3 41.S4 

3 41.54 

3 41.54 

3 47.86 

3 47.86 

3 47.86 

... 
PriCI 

Size 1·9 

1 41.54 

1 41.54 

1 41.54 

1 41.54 

1 41.S4 

2 41.54 

2 41.54 

2 41.54 

2 41.54 

2 41.54 

2 47.86 

2 47.86 

2 47.86 

3 41.25 

3 41.25 

3 41.25 

3 41.25 

3 47.86 

3 47.86 

3 47.86 

••• Discount prices: 1-9 Net; 10-24 less 10%; 25-49 less 16%; 50-99 less 23%; 100-499 less 30% 

Ordering Instructions: No minimum. Net 30 days F.O.B. Mt. Vernon, New York 

A·2358 

FEATURES 
1) Units can be used as self-saturating or for lin

ear switching applications. Operation over 
ambient temperature range from -55" to 
+ 1 05"c. All units manufactured to the require
ments of MIL-T-27 (TF5S40ZZ) 

2) All units can be supplied with higher or lower 
secondary voltages at the same power levels. 

3) Secondary can be connected for full·wave bridge 
or dual bridge. 

4) All units are magnetically shielded. 

For immediate engineering assistance or to place an order-Call Toll Flee 800-431-1064 

PIca Electronics, Inc. 
453 N. MacQuesten Pkwy., Mt. Vernon, N.V. 10552.914-699-5514. FAX 914-699-5565 

For manufacturers' sales offices, see yellow pages EEM 1991 



5600 TRANSFORMERS 5600 

INPUT 24 VOLTS 

D.C. OUT VOLTS MAX. POWER OUT APPROX. SWITCH FRED. ... 
Part Full Dual Sell S'\'l~I:~~ve Price 

Number Bridge Wave Bridge -511'c-+1I111'c -5I1'c·-7Irc Saturated Size 1-9 

3t620 10 5 ±5 1.5W 3W 15K 30K TO 60K 1 41.54 

31640 28 14 ±14 1.5W 3W 15K 30K TO 60K 1 41.54 

P'~ sURFACE .. 
31660 48 24 ±24 1.5W 

31680 100 50 ±50 1.5W 

32705 10 5 ±5 3W 

32725 28 14 ±14 3W 

32745 48 24 ±24 3W 

32765 100 50 ±50 3W 

32768 150 75 ±75 3W 

32771 200 100 ±100 3W 

32774 300 150 ±150 3W 

33683 10 5 ±5 5W 

33703 28 14 ±14 5W 

33723 48 24 ±24 5W 

33743 100 50 ±50 5W 

33746 150 75 ±75 5W 

33749 200 100 ±100 5W 

33752 300 150 +150 5W 

3W 20K 40K TO 60K 

3W 20K 40K TO 60K 

4.5W 15K 30K TO 60K 

4.5W 15K 30K TO 60K 

4.5W 20K 40K TO 60K 

4.5W 20K 40K TO 60K 

10K 30K TO 60K 

10K 30K TO 60K 

10K 30K TO 60K 

7.5W 15K 30K TO 60K 

7.5W 15K 30K TO 60K 

7.5W 20K 40K TO 60K 

7.5W 20K 40K TO 60K 

10K 30K TO 60K 

10K 30K TO 60K 

10K 30K to 60K 

1 

1 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

3 

41.54 

41.54 

41.54 

41.54 

41.54 

41.54 

47.86 

47.86 

47.8~ 

41.54 

41.54 

41.54 

41.54 

47.86 

47.86 

47.86 

Ultra-Miniature 
DC-DC Converter 
Transformers 

SCHEMATIC USING 
"Lower switching lrequency may be used allower output power. TRANS FORMERS'AS SELF·SATURATING 

D.C. OUT VOLTS 

Part Full Oual 
Number Bridge Wa .. Bridge 

31700 24 12 ±12 

31720 48 24 ±24 

31740 100 50 ±50 

31760 150 75 ±75 

32785 24 12 ±12 

32805 48 24 ±24 

32825 100 50 ±50 

32645 150 75 ±75 

32848 200 100 ±100 

32851 300 150 ±150 

33763 24 12 ±12 

33783 40 24 ±24 

33803 100 50 ±50 

33823 150 75 ±75 

33826 200 100 ±100 

33829 300 150 ±150 

INPUT 48 VOLTS 

MAX. POWER OUT APPROX. SWITCH FRED. 

Sell ~a ... wave 
-5I1'c·+1I111'c -511'c--7Irc Saturated riven" 

1.5W 3W 15K 30K TO 60K 

1.5W 3W 20K 40K TO 60K 

1.5W 3W 20K 40K TO 60K 

1.5W 3W 20K 40K TO 60K 

3W 4.5W 15K 30K TO 60K 

3W 4.5W 20K 40K TO 60K 

3W 4.5W 20K 40K TO 60K 

3W 4.5W 20K 40K TO 60K 

3W 4.5W 10K 30K TO 60K 

3W 4.5W 10K 30K TO 60K 

5W 7.5W 15K 30K TO 60K 

5W 7.5W 20K 40K TO 60K 

5W 7.5W 20K 40K TO 60K 

5W 7.5W 20K 40K TO 60K 

5W 10K 30K TO BOK 

5W 10K 30K TO 60K 

... 
PrIce 

Size 1·9 

1 41.54 

1 41.54 

1 41.54 

1 41.54 

2 41.54 

2 41.54 

2 41.54 

2 41.54 

2 47.86 

2 47.86 

3 . 47.86 

3 47.86 

3 47.86 

3 47.86 

3 47.86 

3 47.86 

RZ 

SCHEMATIC USING 

9 

10 

* 0, 

TRANSFORMERS AS LINEAR SWITCHING 

.. Lower sw~chlng Irequency may be used al lower output power. 

• •• Discount prices: 1-9 Net; 10-24 less 10%; 25-49 less 16%; 50-99 less 23%; 100-499 less 30% 

Ordering Instructions: No minimum. Net 30 days EO.B. Mt. Vernon, New York 

• Dl AND D2 USE SCHOTTK Y 011 FAST SWITCHING DIODES 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

PICO Electronics, Inc. 
453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552.914·699·5514. FAX 914·699·5565 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2359 



5600 TRANSFORMERS 5600 

MINIATURIZED SWITCH __ MODE 
INVERTER TRANSFORMERS 

50KHz-150KHz/10 Watts-60 Watts 
Engineers are increasing the frequency of operation in DC-DC 

Converters for higher power app'ications. The availability of power 
MOSFETS which do not exhibit some of the problems encountered 
with the bi-polar transistors help to ease the Desianer's task. For this 
reason Pico has developed a series of standard" 50KHz to 150KHz 
transformers for use in push-pull circuits. 

For low power applications please consider our self saturating 
transformers shown on pages 20 and 21 which offer many advan
tages. 

For your custom design applications please contact the Factory. 

A B 
Mu. Mu. Ban 

BIze Hel ..... DII. Clrell 

A .350 .710 .580 
(8.9) (19.3) (14.7) 

B .450 .870 .690 
(11.4) (22.1) (17.5) 

C .510 1.110 .915 
(13.0) (28.2) (23.2) 

D .650 1.210 1.040 
(16.5) (32.0) (28.4) 

E .800 1.510 1.230 
(20.3) (38.4) (31.2) 

All dimensions are in inches, () = MM 

A 

MAX. HEIGHT (MAX) 
(DIA)~-,--

t- ~RMlNAL HT. 
.020" 
(0.51) 

B C 
(DIA~DIA) 

~ 
WHITE DOT AT TERMINAL #l 
TERMINAUl CLOCKWISE FROM 
PIN ill 

C WI. 
Bland· Tlm ... 1 Tlmlnal lIam ... 1 

on 01 •• HI. (Gllmsl 

.470 .028 .150 8 
(11.9) (.71) (3.8) 

.590 .028 .150 14 
(15.0) (.71) (3.8) 

.750 .035 .250 23 
(19.1) (.89) (6.4) 

.900 .035 .250 37 
(22.9) (.89) (6.4) 

1.010 .035 .250 54 
(28.9) i·89) (6.4) 

FEATURES: 

• Frequency Range 50KHz-150KHz 

• Ultra-Miniature Size 

• MIL-T-27E 
• Can be used for both MOSFET and Bi-Po/ar drives 

• Magnetically Shielded 

• L1TZ Wire for Maximum Efficiency 

• Special units can be supplied with higher or lower 
secondary voltages. addition of extra windings and 
taps, smaller size 

SPECIFICATIONS: 

• Frequency Range 50KHz-150KHz 

• 20 volt input corresponds to 45% duty cycle (Le. 4.51£sec 
on time per pulse for 100KHz operation). Units have 
been deSigned with an additional 1 volt output to account 
for losses in switchers, transformer, rectifier and filter. 

• MIL-T-27E 
All units manufactured to MIL-T-27E and are hermetically 
sealed in a metal case, Type TF5S03ZZ 

• Magnetically Shielded 

• Operating Temperature ..... -55°C to +900C 

• Dielectric Strength ......... 500V RMS 

• Insulation Resistance. . . . . .. Greater than 10,000 
Megohms at 500V DC 

• Thermal Shock ............ 25 Cycles, Method 107C, 
MIL-STD-202D. Test 
Conduction A-1 

PUSH PULL 
CONVERTER 

2D-60VDC-------, 5Vor 9V 

?O Volt input 
corresponds to 45% 
duty'cycle (Le. 4.5l£sec 
on time per pulse 
for 100KHz operation). 
Units have been de
signed with an addi
tional1 Volt output to 
account for losses in 
switcher, transformer, 
rectifier and filter. 

LOAD 

TO CONTROL CIRCUIT---".:-' 

COMMON----+ 

±12Vor ±15V or ±24V 

TO CONTROL CIRCUIT ---"~ r:r----' LOAD 

LOAD 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

PICO Electronics, Inc. 
453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552.914-699-5514. FAX 914-699~5565 

For manufacturers' sales offices, see yellow pages . EEM 1991 



5600 TRANSFORMERS 

TYPICAL' 
PICO INPUT SECONDARY SECONDARY PRIMARY 

MODEL VOLTAGE OUTPUT.1 OUTPUT.2 INDUCTANCE 
NUMBER (DC) (DC) (DC) (mH) 

67010 2~ 5 ±12 2 

67030 2(H;0 5 ±15 2 

67050 2(H;0 5 ±24 2 

67070 ~ 9 ±12 2 

67090 2~ 9 ±15 2 

67110 2(H;0 9 ±24 2 

TYPICAL' 
PlCO INPUT SECONDARY SECONDARY PRIMARY 

MODEL VOLTAGE OUTPUT.1 OUTPUT .2 INDUCTANCE 
NUMBER (~C) (DC) (DC) (mH) 

67130 2(H;0 5 ±12 2.5 

67150 2~ 5 ±15 2.5 

67170 20-60 5 ±24 2.5 

67190 20-6~ 9 ±12 2.5 

67210 2(H;0 9 ±15 2.5 

67230 20-60 9 ±24 2.5 

TYPICAL' 
PICO INPUT SECONDARY SECONDARY PRIMARY 

MODEL VOLTAGE DUTPUT.1 OUTPUT.2 INDUCTANCE 
NUMBER (DC) (DC) (DC) (mH) 

67250 2~ 5 ±12 1 

67270 2~ 5 ±lS 1 

67290 20-60 5 ±24 1 

67310 2(H;0 9 ±12 1 

67330 2~ 9 ±15 1 

67350 20-60 9 ±24 1 

TYPICAL' 
PICO INPUT SECONDARY SECONDARY PRIMARY 

MODEL VOLTAGE OUTPUT.1 OUTPUT.2 INDUCTANCE 
NUMBER (DC) (DC) (~C) (mH) 

67370 2(H;0 5 ±12 0.7 

67390 2~ 5 ±15 0.7 

67410 2(H;0 5 ±24 0.7 

67430 2(H;0 9 ±12 0.7 

67450 2(H;0 9 ±15 0.7 

67470 2(H;0 9 ±24 0.7 

TYPICAL' 
PlCO INPUT SECONDARY SECONDARY PRIMARY 

MODEL VOLTAGE OUTPUT.l OUTPUT 12 INDUCTANCE 
NUMBER (DC) (DC) (DC) (mH) 

67490 2~ 5 ±12 0.6 

67510 2~ 5 ±15 0.6 

67530 2~ 5 ±24 0.6 

67550 2~ 9 ±12 0.6 

67570 2(H;0 9 ±15 0.6 

67590 2~ 9 ±24 0.6 

'MEASURED AT TERMINALS 4-6 WITH 5 VOLTS RMS-l00KHz 
"MEASURED AT TERMINALS 4-6 WITH 1-3 AND 7-9 SHORTED (O.lV RMS-300 KHz) 
"'DISCOUNT PRICES: 1-9 Nel; 10-2419SS 10%; 25-49 less 16%; 50-99 less 23%; 100-499 less 30% 

TYPICAL" 
PRIMARY 
LEAKAGE 

INDUCTANCE 
(PH) SIZE 

3.5 A 

3.5 A 

3.5 A 

3.5 A 

3.5 A 

3.5 A 

TYPICAL" 
PRIMARY 
LEAKAGE 

INDUCTANCE 
(IlH) SIZE 

4 8 

4 8 

4 8 

4 8 

4 8 

4 8 

TYPICAL ,. 
PRIMARY 
LEAKAGE 

INDUCTANCE 
(I'H) SIZE 

1 C 

1 C 

1 C 

1 C 

1 C 

1 C 

TYPICAL" 
PRIMARY 
LEAKAGE 

INDUCTANCE 
(I'H) SIZE 

0.35 D 

0.35 D 

0.35 D 

0.35 D 

0.35 D 

0.35 D 

TYPICAL" 
PRIMARY 
LEAKAGE 

INDUCTANCE 
(PH) SIZE 

0.4 E 

0.4 E 

0.4 E 

0.4 E 

0.4 E 

0.4 E 

... 
PRICE 
1-9 

37.70 

37.70 

37.70 

37.70 

37.70 

37.70 

'" 
PRICE 
1-9 

44.35 

44.35 

44.35 

44.35 

44.35 

44.35 

, .. 
PRICE 
1-9 

52.18 

52.18 

52.18 

52.18 

52.18 

52.18 

, .. 
PRICE 
1-9 

61.40 

61.40 

61.40 

61.40 

61.40 

61.40 

." 
PRICE 
1-9 

72.23 

72.23 

72.2:; 

72.23 

72.23 

72.23 

5600 

POWER -
10 WATTS 
SIZE 
0.76" DIAM. 
X 0.35" HT. 

POWER = 
20 WATTS 
SIZE 
0.87" DIAM. 
X 0.45" HT. 

POWER = 
30 WATTS 
SIZE 
1.11" DIAM. 
X 0.51" HT. 

POWER = 
45 WATTS 
SIZE 
1.26" DIAM. 
X 0.65" HT. 

POWER = 
60 WATTS 
SIZE 
1.51" DIAM. 
X 0.80" HT. 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

PIca Electronics, Inc. 
453 N_ MacQuesten Pkwy .• Mt. Vernon, N.Y. 10552.914-699-5514. FAX 914-699-5565 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2361 



5600 TRANSFORMERS 5600 

MINIATURE FLYBACK 
CONVERTER TRANSFORMERS 
10 Watts - 50 Watts /50KHz -100KHz 

FEATURES: 
• Frequency Range 50KHz-100KHz 
• Ultra-Miniature Size 
• MIL-T-27E 
• Magnet/cally Shielded 
• Special units can be supplied with higher or lower 

seconc:la'l' voltages, addition of extra windings and 
taps, smaller size 

A B 
Max. Max. Bolt 

Size Halglll Ola. Clrela 

A .450 .870 .690 
(11.4) (22.1) (17.5) 

B .510 1.110 .915 
(13.0) (28.2) (23.2) 

C .650 1.260 1.040 
(16.5) (32.0) (26.4) 

0 .800 1.510 1.230 
(20.3) (38.4) (31.2) 

E .950 1.750 1.400 
(24.13) (44.45) (35.56) 

All dimensions are in inches. () = MM 

PIca 
Electronics, 
.nc. 
453 N. MacQuesten Pkwy. 
Mt. Vernon, N.Y. 10552 

914-699-5514 
FAX 914-699-5565 

A 

MAX. HEIGHT (MAX) 
(DIA)+g----'-

t- ~RMINALHT . 
• 020" 
(0.51) 

B C 

(DIA~O (DIA) 

• .'1 
360 

WHITE DOT AT TERMINAL #1 
TERMINALS CWCKWISE FROM 
PIN #1 

C WI. 
Stand- Temlnal TamlDal Nominal 

011 Ola. HI. (Gramal 

.590 .028 .150 14 
(15.0) (.71) (3.8) 

.750 .035 .250 23 
(19.1) (.89) (6.4) 

.900 .035 .250 37 
(22.9) (.89) (6.4) 

1.080 .035 .250 54 
(26.9) (.89) (6.4) 

1.080 .035 .250 80 
(26.92) (.89) (6.4) 

TYPICAL FL YBACK CIRCUIT 

INPUT 

These Transformers are used in flyback converters where from 
a wide range of input variation a regulated output is obtained. 
Circuit simplicity and multiple isolated outputs are some of the 
advantages of this topology. 

All units can be supplied with higher or lower secondary volt
ages. Additional windings, taps or lower power are also avail
able. 

For low power applications please consider our self saturating 
transfonners shown on pages 24 and 25 which offer many ad-
vantages. ' 

For your custom design applications please contact the factory. 

SPECIFICATIONS: 

• Frequency Range 50KHz-100KHz 

• MIL-T-27E 
All units manufactured to MIL-T-27 and are hermetically 
sealed in a metal case, Type TF5S03ZZ 

• Magnetically Shielded 
• Operating Temperature .... - 55°C to + 130°C 

• Ambient Temperature. . . . .. - 55°C to + 90°C (full power) 

• Dielectric Strength ......... 500V RMS 

• Insulation Resistance ...... Greater than 10,000 
Megohms at 500V DC 

• Thennal Shock . . . . . . . . . . .. 25 Cycles, Method 107C, 
MIL-STD-202D. Test 
Conduction A-1 

0" 

rt-~-?Q+ 
OUT!,) 

~----~----~~+ 
OUT(2) 

OUltl) 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

A·2362 For manufacturers' sales offices, see yellow pages EEM 1991 



5600 TRANSFORMERS 

TYPICAL" 
PICO INPUT SECONDARY SECDNDARY PRIMARY 

MODEL VOLTAGE OUTPUT'1 OUTPUT'2 INDUCTANCE 
NUMBER (VOLTS) (VOLTS) (VDLTS) (MICROHENRY) 

67600 8-24 5 ±12 12.5 

67605 8-24 5 ±lS 12.5 

67610 8-24 5 ±24 12.5 

67615 18-36 5 ±12 50 

67620 18-36 5 ±15 50 

67725 18-36 5 ±24 50 

67730 38-72 5 ±12 200 

67735 38-72 5 ±15 200 

67740 38-72 5 ±24 200 

67745 8-24 5 ±12 6.25 

67750 8-24 5 ±15 6.25 

67755 8-24 5 ±24 6.25 

67760 18-36 5 ±12 25 

67765 18-36 5 ±15 25 

67770 18-36 5 ±24 25 

67775 36-72 5 ±12 100 

67780 36-72 5 ±15 100 

67785 36-72 5 ±24 100 

67790 8-24 5 ±12 3.75 

67795 8-24 5 ±15 3.75 

67800 8-24 5 ±24 3.75 

67805 18-36 5 ±12 15 

67810 16-36 5 ±15 15 

67815 18-36 5 ±24 15 

67820 36-72 5 ±12 60 

67825 36-72 5 ±15 60 

67830 36-72 5 ±24 60 

67835 8-24 5 ±12 2.5 

67840 6-24 5 ±15 2.5 

67845 8-24 5 ±24 2.5 

67850 18-36 5 ±12 10 

67655 18-36 5 ±15 10 

67860 18-36 5 ±24 10 

67865 36-72 5 ±12 40 

67870 36-72 5 ±lS 40 

67875 36-72 5 ±24 40 

67880 8-24 5 ±12 02 

67885 8-24 5 ±15 02 

67890 8-24 5 ±24 02 

67895 18-36 5 ±12 08 

67900 18-36 5 ±15 08 

67905 18-36 5 ±24 08 

67910 36-72 5 ±12 32 

67915 36-72 5 ±15 32 

67920 36-72 5 ±24 32 

"MEASURED AT TERMINALS 4-6 WITH 5 VOLTS RMS-100KHz 
""MEASURED ATTERMINALS 4-6 WITH 1-3 AND 7-9 SHORTED (O.lV RMS-300 KHz) 
"""DISCOUNT PRICES: 1-9 Net; 10-24 less 10%; 25-49 less 16%; 50-9918SS 23%; 1110-499 less 30% 

TYPICAL"" 
PRIMARY 
LEAKAGE 

INDUCTANCE 
(MICROHENRY) SIZE 

175 A 

175 A 

175 A 

700 A 

700 A 

700 A 

2800 A 

2800 A 

2800 A 

55 6 

55 6 

55 6 

215 6 

215 6 

215 6 

860 6 

860 B 

860 6 

30 C 

30 C 

30 C 

120 C 

120 C 

120 C 

480 C 

480 C 

480 C 

20 0 

20 0 

20 0 

70 0 

70 0 

70 0 

280 0 

280 0 

280 0 

15 E 

15 E 

15 E 

60 E 

60 E 

60 E 

240 E 

240 E 

240 E 

""" 
PRICE 
1-9 

37.50 

37.50 

37.50 

37.50 

37.50 

37.50 

37.50 

37.50 

37.50 

44.35 

44.35 

44.35 

44.35 

44.35 

44.35 

44.35 

44.35 

44.35 

52.18 

52.18 

52.16 

52.16 

52.18 

52.18 

52.16 

52.18 

52.18 

61.40 

61.40 

61.40 

61.40 

61.40 

61.40 

61.40 

61.40 

61.40 

72.23 

72.23 

72.23 

72.23 

72.23 

72.23 

72.23 

72.23 

72.23 

5600 

POWER -
10 WATTS 
SIZE 
.870" DIAM. 
X .450" HT. 

POWER = 
20 WATTS 
SIZE 
1.110" DIAM. 
X .510" HT. 

POWER = 
30 WATTS 
SIZE 
1.26011 DIAM. 
X .650" HT. 

POWER = 
40 WATTS 
SIZE 
1.510" DIAM. 
X .800" HT. 

POWER = 
50 WATTS 
SIZE 
1.750" DIAM. 
X .950" HT. 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

PICO Electronics, Inc. 
For manufacturers' sales offices, see yellow pages A·2363 



5600 TRANSFORMERS 5600 

PICO's minialure 400 Hz Iransformers 

B C 

(D~(DIA) 

450~ 
WHrrE DOT AT TERMINAL n 
TERMINALS CLOCKWISE FROM 
PIN*l 

A 
Case Height \:1.1 B C 
SIze (MlI.1 x. (011.1 (011.1 

L .35 .51 .35 .218 

N .5 .51 .35 .218 

R .375 .75 .6 .475 

S .52 .75 .6 .475 

To .82 .75 .6 .475 

FEATURES 
• 400 Hz Aerospace Application 
• Smallest Possible Size 
• Printed Circuit Plug-In Construction 
• Secondary Has Split Winding 

(Secondary can Be Used at Half 
Voltage Twice the Current.) 

SPECIFICATIONS 
• Manufactured to MIL· T·27 

(TF5S03ZZ) 
• 9O'c Ambient 
• Input Primary 115v-400 Hz ±20 

Hz or 26V-400HZ-:t20 Hz (Your 
Choice-Just Choose The Proper 
Part No.) 

• Regulation is 24% (T Units Have 
Regulation of 17%) 

• Secondary Voltage Adjusted to 
Nominal Value at Half Load. 

Terminal 
Dli. 

.016 (.41) 

.016(.41) 

.016 (.41) 

.020 (.51) 

.020 (.51) 

IJC;I 
5!-eTI 

2 [ Eo 

IJC:J 
2 c:rJ 6---1 

SERlES CONNECTED 
SECONDARY 

PAHALLEL CONNECTED 
SECONDARY 

This product is Patented 

115V/26V Primary 
Printed Circuit Construction 

MODEL MODEL 
SEC! SEC! NUMBER NUMBER 
VOLT CURRENT SIZE 115V 2t\V 

ma PRIMARY PRIMARY 

5.0 75 L L·8948 L·8951 
CT 150 N N·6948 N·6951 

204 R R·20650 R·20815 
338 8 8·21650 8·21815 
480 T T·22650 T·22815 

6.3 59.5 L L·8947 L-8952 
CT 119 N N·6947 N·6952 

162 R R·20655 R·2082O 
268 8 8·21655 8·21820 
381 T T·22655 1-22820 

8.0 47 L L-8946 L-8953 
CT 94 N N·6946 N·6953 

128 R R·20660 R·20825 
211 8 8·21660 8·21825 
300 T T·22660 T·22825 

10 37.5 L L-8945 L-8954 
CT 75 N N·6945 N·6954 

102 R R·20665 R·20630 
169 8 8-21665 8·21830 
240 T 1-22665 T·22830 

12.8 29 L L-8940 L·8956 
CT 58.6 N N·6940 N·6956 

79.7 R R·20670 R·20635 
132 8 8-21670 8-21835 
188 T 1-22670 1-22835 

14 26.8 L L·8937 L·8957 
CT 53.6 N N·6937 N·6957 

72.9 R R-20675 R-201140 
121 8 8-21675 8-21840 
171 T 1-22675 T-22840 

16 23 L L·B935 L-8958 
CT 47 N N-6935 N-6958 

63.8 R R-20680 R-20845 
106 $ 8-21680 8-21845 
150 T T-22680 T-22845 

18 20.8 L L·8934 L-8959 
CT 41.7 N N-6934 N-6959 

56.7 R R-20685 R-20850 
93.9 $ $-21685 8·21850 

133 T T-22685 T·22850 

20 18.8 L L-8933 L-8961 
CT 37.5 N N-6933 N-6961 

51 R R-2069O R-20855 
84.5 8 8-21690 8·21855 

120 T T-2269O T-22855 

22 17 L L-8932 L·8962 
CT 34 N N·6932 N-6962 

46.4 R R·20695 R-20860 
76.8 8 $-21695 $·21860 

109 T T-22695 T-22860 

24 15.5 L L-8930 L·8963 
CT 31 N N-6930 N-6963 

42.5 R R-207oo R-20865 
70.4 8 8-21700 $-21865 

100 T T-227oo T-22865 

28 13.4 L L-8929 L-8964 
CT 26.8 N N·6929 N·6964 

36.4 R R·20705 R·20870 
60.4 8 8·21705 8-21870 
85.7 T T·22705 T·22870 

31 12 L L-8927 L·8966 
CT 24 N N-6927 N·6966 

32.9 R R-20710 R-20875 
54.5 8 8-21710 8-21875 
77.4 T T-22710 T-22875 

36 10.4 L L-8925 L-8967 
CT 20.8 N N-6925 N·6967 

28.3 R R-20715 R-20880 
46.9 8 8-21715 8-21880 
66.7 ·T T-22715 T-22880 

39 9.6 L L-8924 L-8968 
CT 19.2 N N-6924 N-6968 

26.2 R R-20720 R-20885 
43.3 8 8-21720 $-21885 
61.5 T T-22720 T-22885 

Ordering Instructions: No minimum. Net 30 days 
EO.B. Mt. Vernon, New York 

PlCD 
PRICES 
HI' 

32.19 
32.19 
47.54 
42.28 
44.09 

32.19 
32.19 
47.54 
42.28 
44.09 

32.19 
32.19 
47.54 
42.28 
44.09 

32.19 
32.19 
47.54 
42.28 
44.09 

32.19 
32.19 
47.54 
42.28 
44.09 

32.19 
32.19 
47.54 
42.28 
44.09 

32.19 
32.19 
47.54 
42.28 
44.091 

32.19 
32.19 
47.54 
42.28 
44.09 

32.19 
32.19' 
47.54 
42.28 
44.08 

32.19 
32.19 
47.54 
42.28 
44.09 

32.19 
32.19 
47.54 
42.28 
44.09 

32.19 
32.19 
47.54 
42.28 
44.09 

32.19 
32.19 
47.54 
42.28 
44.09 

32.19 
32.19 
47.54 
42.28 
44.09 

32.19 
32.19 
47.54 
42.28 
44.09 

MODEL MODEL 
SEC! SECI NUMBER NUMBER PICo 
VOLT CURRENT SIZE 11IY 2t\V PRICES 

ma PRIMARY PRIMARY HI' 

43 8.7 L L-8923 L-8969 32.19 
CT 17.4 N N-6923 N-6969 32.19 

23.7 R R-20725 R-2089O 47.54 
39.3 8 $-21725 8-21890 42.28 
55.8 T 1-22725 1-22890 44.09 

48 7.8 L L-8922 L-8971 32.19 
CT 15.6 N N-6922 N-6971 32.19 

21.1 R R-20730 R-20895 47.54 
35.2 8 $-21730 $-21895 42.28 
50 T T-22730 1-22895 44.09 

56 6.6 L L-892o L.8972 32.19 
CT 13.2 N N-692o N-6972 32.19 

18.2 R R-20735 R-20900 47.54 
30.2 $ $-21735 $-21900 42.28 
42.9 T T-22735 T-22900 44.09 

63 6 L L-8917 L-8973 32.19 
CT 11.9 N N-6917 N-6973 32.19 

16.2 R R-20740 R-20905 47.54 
26.9 8 $-21740 $-21905 42.28 
38.2 T T-22740 1-22905 44.09 

68 5.5 L L-8915 L-8974 32.19 
CT 11 N N-6915 N-6974 32.19 

15 R R-20745 R-20910 47.54 
24.9 5 8-21745 8-21910 42.28 
35.3 T T-22745 T-22910 44.09 

80 4.6 L L-8910 L-8976 32.19 
CT 9.4 N N-6910 N-6976 32.19 

12.1 R R-20750 R-20915 47.54 
21.1 8 8-21750 8-21915 42.28 
30 T T-22750 T-22915 44.09 

88 4.2 L L·8905 L-8977 32.19 
CT 8.5 N N-6905 N-6977 32.19 

11.6 R R-20755 R·20920 47.54 
19.2 8 8-21755 8-21920 42.28 
27.3 T T-22755 T-2292O 44.09 

100 3.7 L L-8902 L-8978 32.19 
CT 8.5 N N-6902 N-6978 32.19 

10.2 R R-20760 R-20925 47.54 
16.9 8 8-21760 8-21925 42.28 
24 T T-22760 1-22925 44.09 

115 3.2 L L-8900 L-8979 32.19 
CT 6.5 N N-6900 N-6979 32.19 

8.9 R R-20765 R-20930 47.54 
14.7 8 8-21765 8-21930 42.28 
20.9 T T·22765 T-22930 44.09 

123 8.3 R R-20770 . R-20935 47.54 
CT 13.7 8 5-21770 8-21935 42.28 

19.5 T T-22770 .T-22935 44.09 

138 7.4 R R-20775 R-20940 47.54 
CT 12.2 8 8-21775 8-21940 42.28 

17.4 T T-22775 T·22940 44.09 

157 6.5 R R-20780 R-20945 47.54 
CT 10.8 8 5-21780 8-21945 42.28 

15.3 T T-22780 T-22945 44.09 

175 5.8 R R-20785 R-20950 47.54 
CT 9.6 8 5-21785 8-21950 42.28 

13.7 T 1-22785 T-22950 44.09 

200 5.1 R R-20790 R-20955 47.54 
CT 8.4 5 8-21790 8-21955 42.28 

12 T 1-22790 T-22955 44.09 

220 7.7 5 8-21795 5-21960 44.43 
CT 10.9 T T-22795 T-22960 46.32 

250 6.8 5 8-21800 5-21965 46.54 
CT 9.6 T T-228oo T-22965 48.53 

275 6.1 8 5-21805 5-21970 48.85 
CT 8.7 T 1-22805 i-22970 52.95 

310 5.4 8 5-21810 8-21975 50.79 
CT 7.7 T T-22810 T-22975 57.00 

"Discount Prices: 1-9 Net; 10-24 less 10%; 25-49 less 16%; 
50-99 less 23%; 1 00-499 less 30% 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

PI CO Electronics, Inc. 
453 N. MacQuesten Pkwy .• Mt. Vernon, N.Y. 10552.914-699-5514. FAX 914-699-5565 

For manufacturers' sales offices, see yellow pages EEM 1991 



5600 TRANSFORMERS 5600 

PICO Microphone/Transducer Audio Input Transformers 
Used for Professional Sound Studios/8roadcast Mixjng Consoles/Control and .nstrument Amplifiers. 

Interchangeable with transformers made by Beyer Dynamic of Germany. 

. 640·'!)IA. MAX. 
(16.261 

o¥Z8AWG SOUD 
TINNED COPPER 
KYNAR INSULATED 
LEADS 

"""DIA'~ 
(I1.MJ 

NOTE-
ALL DIMENSIONS ARE IN [NCHES. ( ) ~ MM 

'.62""(I.""}~ 
. 755 g::'iR~:X' --;;:-MAX. 

. {l8.291 

.• f,:- T 
(0.511 1.00" .0.25" 

.016" (O.41l--' (25.4.t6.3S"I 

Pl.A;~::' T~~ADS ------*--

NOTES' 

(10)" .197" .3 .... ~.\~' 
+ ,,(.\ 

.335 DlA._ 
(8.5) 

.394" 
(10) 

WHITE OOT AT PIN II 
TERMINALS ARE CLOCKWISE 
FROM PIN II 

ALL DIMENSIONS ARE IN INCtiEs. ( I MM. 
CCS-COPPER CLAD STEEL, TINNED 100'"(., 
ELECTROPLATED PER MIL-T-I012'1A 
AND A::lTM. CCS 9452. 

PART.UMBER IMPEDANCE TURNS RATIO 

• Large step-up ratios with flat frequency response over the 
entire audio range. 

• Gaplesslamlnations provide wide bandwidth with extremely 
low distortion. Use of two magnetic shields made with extra 
thick mu-metal and gapless core provide negligible hum pick up. 
All units provided with electrostatic Shield. 

• Your choice of two package styles, stud mounting with tlylng 
leads or low profile plug-in. Identical electrical performance 
regardless of package slyle. 

• Frequency response ±1dB,30Hz-15kHz. 
• Low profile plug-in (24000 series) manufactured to 

MIL-T-27 (TF5R21ZZ) • 
• Because of gapless laminations, unbalanced DC current should 

be avoided. 
• Typical distortion of 1 % at power level of 0 dBm (1 Milliwatt), 

30 Hz -15 kHz. «the low frequency is raised, the power level 
for 1 % distortion is as follows: 

50 Hz 
100 Hz 
300 Hz 

3 MilHwatts (4.7 dBm) 
10 Milliwalls (10 dBm) 

150 MilHwatts (21.7 dBm) 

For immediate engineering assistance 
or to place an order-

Call Toll Free 800-431-1064 

All units have two extra thick mu-metal shields. 

Delivery.Stock to 1 week 

Modification of standards 9 daysl 

THIS PRODUCT IS PATENTED 

REPLACES BEYEIIJ8ERMANY PRICES 1-9---
OHMS PRIMISEC D.C. R_ANCE TYPICAL PART.UMBER 

COMMER· 
CIAL PRIM PRIM PRIM 
STUD MILITARY SERIES PAR SERIES 

MOUNTING PLUG·IN PRIM SEC CONN CONN CONN 

23120 24120 12.5 5K 1:20 - 4.6 

23140 24140 200 200 1:1 - 50 

23160 24160 200 ctJ50 SPLIT 200 1:1 1:2 50 

23180 24180 200 2K 1:3.16 - 50 

23200 24200 200 ct'50 SPLIT 2K 1:3.16 1:6.33 50 

23220 24220 200 5K 1:5 - 50 

23240 24240 200 ct'50 SPLIT 5K 1:5 1:10 50 

23260 24260 200 10K 1:7.07 - 50 

23280 24280 200 01/50 SPLIT 1 Ill< 1:7.07 1:14.14 50 

23300 24300 200 20K 1:10 - 85 

23320 24320 200 01/50 SPLIT 20K 1:10 1:20 85 

23340 24340 200 45K 1:15 - 85 

23380 24360 200 01/50 SPLIT 45K 1:15 1:30 85 

23380 24360 200 80K 1:20 - 115 

23400 24400 200 ct'50 SPLIT 80K 1:20 1:40 115 

23420 24420 60001 600 1:1 - 140 

23440 24440 600 01/150 SPLIT 600 1:1 1:2 140 

23460 24460 600 01/150 SPLIT 2.4K 1:2 1:4 140 

23480 24480 60001/150 SPLIT 6K 1:3.16 1:6.33 140 

23500 24500 600 01/150 SPLIT 15K 1:5 1:10 140 

23520 24520 60001/150 SPLIT 30K 1:7.07 1:14.14 140 

23540 24540 60001/150 SPLIT 60/( 1:10 1:20 199 

23580 24560 1.2K 01/300 SPLIT 1.2K 1:1 1:2 310 

23580 24580 1.2K ctJ300 SPLIT 5K 1:2.04 1:4.08 310 

23600 24600 1.2K 01/300 SPLIT 12K 1:3.16 1:6.33 310 

23620 24620 1.2K otJ300 SPLIT 30K 1:5 1:10 475 

23640 24640 10K 10K 1:1 - 2.5 K 

Pleo Electronics, Inc. 

PRIMOPBI COMMER· 
PRIM CIRCUIT STUD CIAL 
PAR IMPEDANCE MOUNTING PLU6-IN STUD MILITARY 

CONN SEC AT 50 112 (23000 SERIESI (24011t1SERIESI MOUNTING PLUG·IN 

- lK 125 TR·BV35704 STR·BV37704 36.07 43.34 

- 75 2K 351 001001 370 001 001 34.13 39.81 

12.5 75 2K 351 201 001 370 201 001 33.64 40.92 

- 580 2K 351 003 002 370 003 002 34.13 39.81 

12.5 580 2K 351 203 002 370 203 002 33.64 40.92 

- 1.45K 2K 351 005 003 370 005 003 34.05 39.81 

12.5 1.45K 2K 351 205 003 370 205 003 34.05 44.65 

- 3.45K 2K 351 007 004 370 007 004 33.64 40.92 

12.5 3.45K 2K 351 207 004 370 207 004 38.49 45.77 

- 4.75K 2K 351 010 005 370 010 005 35.01 42.24 

21 4.75K 2K 351 210 005 370 210 005 39.81 47.08 

- 10.4 K -2K 351 015 006 370 015 006 41.65 48.17 

21 10.4 K 2K 351 215 006 370 215 006 45.77 52.99 

- 13.5 K 2K 351 020 007 370 020 007 43.34 50.57 

29 13.5 K 2K 351 220 007 370 220 007 48.17 55.40 

- 190 6K TR·145IBV35508 STR·145JBV37508 33.64 40.92 
351 101 031 370 101 031 

35 190 6K 351 201 031 370 201 031 41.65 43.34 

35 575 6K 351 202 032 370 202 032 38.49 45.77 

35 1.45 K 6K 351 203 033 370 203 033 40.94 46.02 

35 3.9K 6K 351 205 034 370 205 034 43.34 50.57 

35 7.05 K 6K 351 207 035 370 207 035 45.77 52.99 

50 11 K 6K 351 210 036 370 210 036 48.17 55.40 

78 430 12K 351 201 061 370 201 061 36.07 43.34 

78 UK 12K 351 202 062 370 202 062 38.49 45.77 

78 3.75 K 12K 351 203 063 370 203 063 40.94 46.02 

119 8.45K 12K 351 205 064 370 205 064 43.34 50.57 

- 3.1 K lOOK TR·145/BV35590 STR·145JBV37590 34.13 39.81 

--·Dlscount Prices: 1·9 Net; 10·24 less 10%; 25-49 less 16%; 50·99 less 23%; 100-499 less 30% 
Ordering Instructions: No minimum. Net 30 days F.O.B. MI. Vernon, New York. 

453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552.914·699·5514. FAX914-699-5565 

I 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2365 



5600 TRANSFORMERS 5600 

MIL·STD·1553 Interface Transformers 
Multiplex Data BUS Pulse Transform'ers 

PLUG-IN 

.46" MAX. DIA. 
(11.7 MAX. DIA.) 

060 

li.3S" MAX. 
~ 18.9 MAX.) 

T 
.020" 

10.51) 1.00,,,:.25" 

__ J'6.35) 

.25" DIA. 

(6. 35 DIA'~ .160" DIA. 
, 14.06 DlA.) 

45{) -

WHITE DOT AT TERMINAL .1 
TERMINALS CLOCKWISE FROM PIN .1 

DIMENSIONS ARE IN INCHES ( MM ) 

INDEX CORNER TERMINAL 1. 
TERMINALS CLOCKWISE FROM 1. 

SPECIFICATIONS: 
• Units manufactured to MIL-T-21038 and 
MILSTD 1553 

• IMPEDANCE ...................... . 
greater than 3KO over the band from 
75kHz to 1 MHz 

• DROOP ................. 20% max. 

• OVERSHOOT .. .. .. .. .. .. 1 V peak 

• COMMON MODE REJECTION (CMR) 
greater than 45dB. 

• DIELECTRIC STRENGTH: ., ....... . 
All Units Tested at 200 V RMS. 

• INSULATION RESiSTANCE, ....... . 
Greater Than 10.000 Megohms at 300 VDC. 

• WEIGHT: ... PLUG-IN 4 Grams. 
SURFACE MOUNT 5 Grams. 

• OPERATING TEMPERATURE: ..... . 
-55"c to + 130"c). 

• TERMINALS: Meet solderability per 
MIL- STD-202 Method 208 

PLUG-IN: Solid .012 Diameter Conductor. 
Conductor is copper clad steel, 
Tinned 100%. ElectroDlated Per 
MIL-T-l0727A and ASTM CCS 6452. 

SURFACE MOUNT: Conductor is copper 
clad steel, Tin Dipped. 

These pulse transformers manufactured to MIL-STD-1553 COMMAND/RESPONSE MULTI
PLEX DATA BUS requirements. They also are manufactured to MIL-T-21 038 specifications 
and are designed to meet MAC AIR SPECIFICATIONS A3818, A5690, A5232 and A4905. 

All of these transformers exhibit superior electrical Rerformance. Common mode rejection 
ratio is greater than 45dB at 1 MHz. Input impedance is greater than 3000 ohms over the 
band from 75 kHz to 1 mHz at 1 V rms. This series possesses exceptional waveform integrity: 
Rise time and fall time is less than 100 nanoseconds. Overshoot and ringing is less than ± 
1 V peak. Droop is less than 20%. 

PICO PART NUMBER % CMR 
SURFACE SECOND- DROOP dB PRICE 

PLUG-IN MOUNT TURNS RAnD PRIMARY ARY (Typical) (TypIcal) SCIIEMAnC (1-9) 

68010 68110 

68020 68120 

68030 68130 

68040 68140 

68050 68150 
68060 68160 
68070 68170 
68080 68180 

SCHEMATIC 
A 

SCHEMATIC 
A 

lCT: lCT 1-3 4-8 10 
lCT: .707CT ;-3 5-7 

1.4CT: lCT 1-3 4-8 10 
2CT: lCT 1-3 5-7 

1.25CT: lCT 1-3 4-8 10 
1,66CT lCT 1-3 5-7 

2,3CT: lCT 1-3 4-8 10 

3,2CT: 1 CT 1-3 5-7 

lCT: lCT 1-3 5-7 10 
lCT: 1.41CT 1-3 5-7 10 
lCT: l.66CT 1-3 5-7 10 

lCT: 2CT 1-3 5-7 10 

PLUG-IN 
CD @ 

® 

@ SCHEMATIC 
B ® 

0 

® >- @ 

SURFACE MOUNT 
CD 

® 

0_---' 

@ 

® 

~--... @ 

11)0---0 

''-___ @ 

SCHEMATIC 
B 

50 

50 

50 

50 

,50 

50 
50 
50 

DROOP MEASUREMENT OVershoot and RIngIng :t 1 V max 

-l_- -
----------JG~---(--

r 

A 

A 

A 

A 

B 
B 
B 
B 

ElEOOT 
----- ------------- ----------

1:N 
E'N= 27Vp.p 
Freq. = 250 KHz 
T RIN = 100 ns max 

% DROOP = ED X 100% -:C Ep _,-

TYPICAL CIRCUIT FOR 
IMPEDANCE MEASUREMENT 

z = ELX 1000 
E .. 

E .. 
,--:--t 

~VWI~"""--{'V 
loon 

* Aero .. high tum ..... 

COMMON MODE REJECTION 
MEASUREMENT 

ITOIIG 
f= 1 MHz 
EIN =, 10V .. IIs 
CMR = 20 LOGIO~IN 

ECM 

N:1 

33.67 

33.67 

33,67 

33.67 

27.76 
27.76 
27,76 
27.76 

Pleo II · I For immediate engineering assistance or to place an order-C.II Toll Ftefl800-43f-f064 ectron.cs, nc. 453 N. MacQuesten Pkwy .• Mt Vernon. N.Y_ 10552.914-699-5514. FAX 914-699-5565 

A·2366 For manufacturers' sales offices, see yellow pages EEM 1991 



Ambient reference: Refers to the tem
perature of the still air surrounding 
the power supply 

Case reference: One of the specs that 
make up the nominal rating. The tem
perature of the case with the tempera
ture of the surrounding still air at a 
stated temperature (usually 25°C). 

Crowbar circuit: Protects the load. A 
protective circuit that applies a short 
circuit across the output immediately 
upon overload. (See overvoltage). 

NO DERATING OVER FULL 
OPERATING TEMPERATURE RANGE 

"-100 .------.:------.:--'''---, 

75 

50 

25 

DERATE 1.25%/"C 
ABOVE 40'C 

(AMBIENT REFERENCE) 

DERATE 1.25%/'C / 
(CASE REFERENCE) 

..... SPECIFIED OPERATING TEMPERATURE RANGE 

o L.._3-:-0--.......L---'----'----L.~70 

TEMPERATURE ('C) 

Fig. 1. Power output derating can be re
ferred to ambient or case. 

Derating: The degree output is reduced 
as temperature increases. Usually ref
erenced to ambient case temperature 
and shown on a graph. 

Efficiency: Ratio of the output power to 
the required input power. Usuallyex
pressed as a percentage given nominal 
environmental temperature. 

EMI/RFI: Interference electronic cir
cuitry caused by energy from electro
mechanical or radio frequency power 
supplies. 

Foldback: Built-in protective circuits 
that automatically reduce the output 
voltage and/or current to very low lev~ 
els in the event of an overload. 

Hold1)ver (Holdup): The interval that 
rated output will continue after input 
ceases. Usually milliseconds. 

Input reflected current: The peak-to
peak alternating current generated by 
switching transients in DC/DC convert
ers. Should not exceed 1%. 

Inrush current limiting: Built-in cir
cuits that monitor high currents 
through the rectifiers to the capacitors 
at turn ON. Circuit is usually inhibited 
as capacitors attain full charge. 

Nominal rating: The spec value of the 
supply at stated conditions of input, 
output, and temperatlj.re. 

Overshoot: A transient voltage change 
occurring during turn ON or OFF or 
during an abrupt load change. 

Overvoltage (Overload) protection: 
Built-in circuits that protect the load 
or the supply by shutting it down or 
providing foldback. 

Recovery: The time interval between 
the termination of an overload and 
restoration to normal operations. 

~ 
3100~---------'--' 
~ 
c 
!;i 

75 FULL RATED '" := FOLDBACK LEVEL 
OUTPUT 

~ I CURRENT 
;::: 20 TO 25% OF 1/ <3 50 FULL RATED OUTPUT 

'" ~ I 
~ I 
§; 25 I 
5 I 
0-

J >-
:::l 
0 0 

0 50 75 100 

OUTPUT CURRENT RELATIVE TO FULL RATING (%) 

Fig. 2. Current foldback limiting self
resets with removal of fault. 

Response: The time interval between a 
stated step change in input voltage or 
load current and return of output to 
normal operating conditions. 

g 100 Ic==::::::::===~ 
'3 RATED DC i 
~ 75 OUTPUT VOLTAGE J 

~ I 
'" I 
~ 50 I 

~ : = RATED 
~ 25 OUTPUT CURRENT I 
~ ~I 
§; J 

~ O'---'---"----'---'---.l... 
0
5 0 25 50 75 100 110 to 120 

OUTPUT CURRENT RELATIVE TO FULL RATING (%J 

Fig. 3. Current limiting restrictions output 
current to a valve somewhat greater than 
full rated output; it resets when fault is 
removed. 

Sensing: Regulation techniques that 
monitor output voltage and/ or current. 
Local sensing refers to the output ter
minals. Remote sensing allows a feed
back from the load circuit to the power 
supply . 

Soft start: Allows the supply to start 
from zero current and/or voltage over 
a stated period of time during start up 
to prevent voltage overshoots and cur
rent imbalances. 

Switchers: Power supplies using 
switching techniques to achieve high 
efficiency regulation. These techniques 
can have attendant EMI/RFI problems. 

Tracking: The maintaining of fixed ra
tios between multiple olltlets despite 
variations in line, load or temperature. 
Particularly important in supplies with 
symetrical (+) ( -) outputs. 

Transient protection: Circuitry de
signed to protect the supply from high 
amplitude line transients. Generally ex
pressed in terms of peak voltage and 
maximum transient time duration. 



CUSTOM QUOTES WITHIN HOURS 
PROTOTYPES WITHIN DAYS 

THE TOROIDAL ADVANTAGE PLITRON PRODUCTS 
STANDARD POWER TRANSFORMER LINE 

A broad range of high quality, VL and CSA 
approved, toroidal transformers. Designed for 

general purpose applications 
(specifications on facing page). 

HIGH ELECTRICAL EFFICIENCY 
The continuously wound core of the 
toroidal transformer has no air gap, 
resulting in a stacking factor of 95% 
of its theoretical weight. Since all the 
windings are symmetrically spread. 
over the entire round gapless core, a 
higher flux density is possible 
(toroidal transformers operate at flux 
densities of 16 to 18 kilogauss, while 
traditional laminated transformers 
operate at 12 to14 kilogauss). The 
magnetic flux is in the same 
direction as the grain oriented 
silicon steel core, thus achieving 
very high electrical efficiencies. 
Typical efficiency figures for toroidal 
transformers are 95%. Also, because 
of low magnetizing current, a toroid 
requires only 10% of the off load 
power required by conventional 
transformers. 

SMAIl. SIZE AND WEIGHT 
A product of the high efficiency of 
toroidal transformers is reduced size 
and weight. Typically 50% lighter 
and smaller than conventional 
laminated transformers. 
Furthermore, the diameter to height 
ratio of a toroid can easily be varied 
(as long as the cross sectional is 
held constant) to suit the mechanical 
design - great for low profile 
equipment. 

Low STRAY MAGNETIC FIELDS 

Toroids have no air gaps, and 
windings are uniformly wound 
around the core, which results in 
insignificant amounts of magnetic 
radiation. This eliminates the need 
for special shielding and makes 
toroidal transformers especially 
suitable for applications in sensitive 
electronic equipment, such as: low 
level amplifiers, medical equipment, 
andCRTs. 

REDUCED TRANSFORMER HUM 
The absence of an air gap typically 
prOVides an 8: 1 reduction of induced 
noise. In addition, the windings 
enveloping the core effectively 
reduce magnetostriction - the main 
source of the familiar 'hum' found in 
standard vertically laminated 
transformers. 

Low OPERATING TEMPERATIJRE 
PLITRON toroids have Fe losses 
measured typically as 1.1 w/Kg. 
These low losses proVide cooler 
operating temperatures and low 
magnetizing current. 

EAsy TO MOUNT 

A single center screw quickly and 
easily mounts a toroidal transformer. 
Compared to laminated transformer 
mounting, this cuts down on parts 
as well as assembly time in your 
product. 

OEM POWER TRANSFORMER LINE 
An economy version of the Standard Line. VL and 

CSA approved. Single, dual or multi-tapped 
primaries. 50 to 1500 VA. 

IsOLATION TRANSFORMERS 
A standard line of transformers to electrically isolate 
equipment from line. Medical (VL544, IEC60l) and 

Commercial series. 

AlJDIO OUTPUT TRANSFORMERS 
A standard line of output transformers for sound 
distribution. PLITRON has also developed a wide 

range of custom audio output transformers, 
including tube output. 

CUSTOM TRANSFORMERS 
Computer-aided design solutions for your 

demanding applications. To 10kVA. 

PLiTRON250 Wildcat Road, Downsview, ON, Canada M3J 2N5 Tel. 416-667-9914 FAX 416-667-8928 

A-236B For manufacturers' sales offices, see yellow pages EEM 1991 



5600 

STANDARD POWER TRANSFORMER LINE PLITRON 
MAN U FAG T URI N GI N G 

DESCRIPTION 
The Standard Power Transformer 
Line of toroids is characterized by its 
tight regulation, for applications 
where off load voltages are a 
concern; and very low temperature 
rise, which is useful for high 
ambient operating conditions, or 
where instantaneous power - in 
excess of rating- is reqUired. 

APPROVALS 
All standard line products are UL 
recognized and CSA approved, and 
carry the respective labels. 
UL file number E110277 for class A 
insulation systems. CSA file number 
LR-84566 to C22.2 #66-1982, General 
Requirements, Canadian Electrical 
Code, part II; and C22.2 #66-1988, 
Specialty Transformers Standard. 
In addition, 50 Hz transformers are 
constructed to the commercial 
requirements of European approval 
agencies, such as VDE. Primary 
leadouts are double insulated. 

INPUTS 
Type A: 117 VAC at 60 Hz. 
Type 7: Dual 115 VAC Windings, 
series or parallel connected for 115 
or 230 VAC at 50/60 Hz. 
Type 5: Dual 0-100-120 VAC 
windings, series or parallel 
connected for 100, 120, 220 or 240 
VAC at 50 / 60 Hz. 

INSULATION 
Primary to secondary: Polyester tape 
- class B 030°C), three layers 
minimum. Meets the test 
requirement of >2.5 kV for 1 minute, 
50 Hz transformers: >4 kV. 
Interwinding secondary (where 
required) and outer insulation: 
Polyester tape, two layers minimum. 

TEMPERATURE RISE 
Maximum 40°C. At maximum rated 
load, continuous. 

PWR TYP. SIZE (mm) & WEIGHT OTHER MOUNTING 
VA 00 hI h2 Ka 1 ID bl b2 
8 55 25 30 0.25 15 5 60 32 

15 63 33 37 0.35 23 5 75 39 
30 70 33 38 0.45 23 5 75 40 
50 80 38 45 0.90 28 5 100 47 
80 97 35 39 1.00 25 5 100 42 
120 95 43 47 1.20 33 5 100 49 
160 110 45 50 1.80 35 5 116 52 
225 110 50 55 2.20 40 5 116 57 1 
300 ,,0 57 62 2.60 47 5 116 64 
500 135 63 67 4.00 53 6.6 150 69 
625 145 78 83 5.00 68 6.6 150 85 
750 150 80 85 5.50 70 6.6 150 87 

1000 160 80 85 6.30 70 12 170 87 
1500 200 75 80 11.70 85 12 210 83 

35 
31 
33 
40 
45 
50 
55 
60 

~i 25-. co 

~~ ~ gj-~ 
31 tTl ~ U'I 

<> ... 

NONE 
ELECTOSTATIC SCREEN' 

between primary and secondary 
MAGNETIC SHI ELO • 

external band 
BOTH SCREEN & SHIELD' 

33~~ 

4°l-45 8 

~~ ~~I ~ ~ 
sog] -- ~ 

<> I ~ ~ I 

The part number above, OBA026000, 
would describe a 

II " II II 
500 VA transformer with 117 VAG @ 60 Hz input; 

2 x 40 VAG outputs @ 6.25A each; 
standard mounting hardware; and no options. 

OUTPUTS 
See output table of part number 
code. 
Dual secondaries are bifilar wound 
where possible for optimum 
coupling, and theoretically perfect 
balancing. 

OUTPUT TOLERANCE 
Better than 3%, at full load. 

LoAD REGULATION 
See VA rating / Regulation chart in 
figure 3, part number code. Figures 
given are for 60 Hz operation, for 50 
Hz operation figures increase 
slightly. Consult factory. 

MOUNTING 
Standard: supplied with 1 steel cup 
disk, 2 neoprene washers, a bolt, 
nut and flat washer. 

Potted Center: Epoxy compound 
potted center, drilled. Su pplied with 
base insulating washer. 
Vertical Bracket: supplied mounted 
to a steel bracket with standard 
hardware. 

LEADS 
Standard: Magnet wire self leads are 
PVC sleeved (surface printed UL 
VW-1, CSA 105°C) .031 wall. 
Stripped 6mm. Finished length: 
200mm. 
Optional': Stranded tinned copper 
wire (CSA TEW, UL-1015, 105°C). 
Stripped 6mm. Finished length: 
350mm. 

THERMAL PROTECTION 
Optional': Normally closed thermal 
switch in series with primary, auto 
resetting, or a one shot thermal fuse. 
In series with primary for 60 Hz 
transformers. Separate lead outs for 
50 Hz units, insulated stranded wire 
(yellow/green). Both open at 120°C 
core temperature. UL, CSA listed 
components. 

ELECTROSTATIC SCREEN 
Optional': To reduce capacitive 
coupling, and/or create a physical 
barrier, between primary and 

Epoxy Compound 
Potted and Drilled 
Vertical Bracket 

secondary. Copper foil laminated 
between polyester tape. Wound over 
primary. Terminated at one end by 
insulated stranded wire (green / 
yellow). 

MAGNETIC SHIELD 
Optional': To attenuate stray 
magnetic fields. Multiple layers of 
grain oriented silicon steel laminated 
between insulation. Wrapped 
around circumference of 
transformer. Increases OD by 
approx. 1mm. 

• OPTIONS 

Items marked' (screens, shields, 
thermal switch, and stranded leads) 
are subject to a minimum order of 
10 units. 

MECHANICAL 
Typical size and weights listed in the 
chart left are for 117 VAC 60 Hz 
transformers. For 50 Hz 
transformers, size and weight 
increase slightly. 

PART NUMBER CODE 
Call PLITRON for assisiance in 
structuring part numbers. 

Call for our new comprehenSive 16 page 
Toroidal Transformer brochure 

PLiTRON 250 Wildcat Road , Downsview, ON, Canada M3J 2N5 Tel. 416-667-9914 FAX 416-667-8928 
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------( (415)834-5888 )------
ANTENNAS FILTERS RELAYS TEST EQUIPMENT 

Antenna Specialist Curtis Aleph International Fluke 
Cablewave Hardware J.W. Miller Allied Controls Simpson Electric 
Decibel Products Mallory American Zellier Triplell 

Aromat TIMERS 
C.P. Clare Agastai 
Crydom Amperite 
Coto Industrial Timer 
Gordos Magnecrafl 
Guardian Master Electronics 
ITT Midtex 
Line Electric Omron 
Magnecrafl Poller & Brumfield 
Master Electronics SSAC 
Midtex 
Omron TOOLS & SOLDER 
Poller & Brumfield AMP 
Sigma Blazer 
Struthers-Dunn Ersin 

Stan cor 

AUDIO PRODUCTS 
Argos FUSES 
Alias Bussmann 
Bogen Lillelfuse 
Quam U.S.D. 
Shure 
Switchcrafl 
University HARDWARE 

3-M 

BATTERIES Alia Boots 

Duracell AMP 

Eveready Ico Rally 

Kodak E.F. Johnson 
G.C. Electronics 

Theta-J Kester 
OK Machine & Tool 

RESISTORS & 
Paladin 
Portasol 

NETWORKS 
Ungar 

R.G. Allen 
Bourns 

Weller 
Xcelite 

Clarostat 
Helper Winch 

Mallory 
Ohmite TRANSFORMERS 

Dormeyer 

SEMICONDUCTORS 
Jeffersons 
Microtran 

Semi Inc. 
Sola Semitrohics 
Stancor 

CABINETS 
Harvey Hubbell 

BUD 
Kulka Smith 
OK Tools 

Calif. Chassis Panduit 

CAPACITORS 
vector 

R.G. Allen 
E.F. Johnson 

LAMPS & LIGHTING Mallory 
Sprague Everea<ly 

Chicago Minature 

CIRCUIT BREAKERS 
101 
lEE 

Heinemann Ledu 
Poller Brumfield Luxo 
Waber Electric Leecrafl 

Thordarson 
SWITCHES Triad 

Arrow Hart U.T.C. 
AMP 

CONNECTORS 
Mag-Lite 

AMP 
Stanley 

Amphenol 
Cablewave OUTLET STRIPS C&K TUBES 
E.F. Johnson Waber Cherry Electric Eimac 
Kulka G.C. G.E. 
Manhallan McGill National 

Omron Raytheon 
Oslo R.C.A. 

Paladin pors & CONTROLS 
Panduit Bourns 

0110 Varian (Klystrons) 
Swilchcrafl TUBING 

Pomona Clarostat 
Superior Ohmite 
Switchcrafl Unimax Alpha 

Electrovert 
COUNTERS POWER SUPPLIES TERMINAL BLOCKS Heli-Tube 

Hecon & TRANSFORMERS AMP Panduit 
Kessler-Ellis Dormeyer Buchanan WIRE & CABLE 

Curtis Alpha 
Electrovert Belden 

Redington Microtran 
Stemco Sola 

Stancor Magnum Cablewave 
FIBER OPTICS Superior RDI Carol 

AMP Triad Siemen Iboco 
Amphenol Tripp-lite USD Madison 
Belden Cable UTC Vernitron-Beau Manhallan 
Madison Waber Weidmuller Quabbin 

A UNIT OF GENERAL SIGNAL, INC. 

SOLA ELECTRIC iW MICROTRAN 
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5600 TRANSFORMERS 5600 

POWER MAGNE-TECH CORP. 
COMPONENTS FOR BOTH MILITARY AND COMMERCIAL APPLICATIONS 

L-______ -="----'~---"-------------=::, • _______ --' 

OUR SOPHISTICATED MANUFACTURING CAPABILITIES, AND SKILLED DESIGN 
ACHIEVEMENTS, NETWORKS HIGH TECHNOLOGY AT COMPETITIVE PRICING. 

RANGE OF PRODUCTS: 

• Power Transformers up to 4500 VA single 
phase 50-400 Hz 

• Power Transformers up to 3000 VA for 3 
phase units 

• Audio Transformers 
• Inverters 
• Coils of fine/self bonding wires (Self 

supporting coils) 
• Chokes, Inductors and Coils 

OUR SPECIALTY IN THE HIGH PRODUCTION OF POT CORE TYPE TRANSFORMERS, 
ENABLES POWER MAGNE-TECH TO SELL YOU THE WOUND COMPONENT 

AT THE COST OF THE MAGNET WIRE! ! ! 
Molding the highest quality of product 

uniformity and a mastership staff, Power 
Magne-Tech Corp. complies to the most 
stringent criteria of UL & CSA, VDE & IEC. Power 
Magne-Tech Corp. has integrated all forms of 
magnetics; steel laminations, cut cores, pot
cores and other shapes of ferrites, for both 
long and short production runs. 

Our commitment to technological 
innovations is assurance of the very highest 
quality of transformers, inductors and our 
complete line of electromagnetic comp
onents. Our plant is equipped with the most 

advanced machinery. This includes 
computerized high precision winding 
machines with electronic controls for ±O turns 
tolerance and multistage counters, winding 
machines for fine self bonding coils, vacuum 
impregnating and encapsulating systems, 
printing machines, ovens, testing and 
measuring instruments. 

Thus, the product ultimately sold, is a 
reflection of our customer electrical and 
mechanical requirements, as applied and 
implemented by both our engineering and 
production facilities. 

~'ilim~l;.:_;jjIl!!!tmillillllt_~&~ POWER MAGNE-TECH CORP. mJllttaHtt •• mi!!'mCm,ij,1jj;illilllG1Q@ 

441 High Street. Perth Amboy, NJ 08861 • TEL: 908-826-4700 • TLX: 284401 • PMCQ/FAX: (908) 826-4706 
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®'iU 
Recognized C.omponent 
Underwriters Labs, Inc, 

@® 
Certified Component 

Canadian Standard Association 

Prem - the price 
leader in Low Pro· 
file Power 
Transformers. 

• Three flange 
bobbin design -
1500 VRMS High· 
pot 

• No electro·static 
shield needed 

Other primary and 
secondary voltages 
may be custom· 
designed to your 
specifications. 
Since 12 terminals 
are available, tap· 
ped primaries or 
secondaries may 
also be utilized. 

For further in
formation and 
pricing, contact 
Prem's Custo
mer Service 
Department. 

PRfM8 
MAGNEnCS, 
INCORPORATED 
3521 North Chapel Hill Road 
McHenry, Illinois 60050 
Tei. 815-385-2700 
FAX 815-385-8578 

A·2372 

SPW SPW SPW SPW 
050 100 150 300 

VA 2.5 6 9 12 
A 1.875 1.875 1.875 2.500 
B 1.562 1.562 1.562 2.000 
C .660 .850 1.080 1.065 
0 .375 .375 .375 .500 BOtTOM VIEW 
E .375 .375 .375 .500 
F 1.600 1.600 1.600 2.000 
G .200 .. 200 .200 .200 

LOW PROFILE 
POWER TRANSFORMERS 

For manufacturers' sales offices, see yellow pages 

EXTERNAL CONNECnONS 
PARALLEL 
1-3_ 2-4. 5-7. 6-8 
SERIES 
2-3.6-7 
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,®'M @® 
Recognized Component Certified Component 
Underwriters Labs, Inc. Canadian Standard Association 

Prem - the price 
leader in PC Power 
Transformers 

• Three flange 
bobbin design -
2500 VRMS Higl1-
pot 

• No electro-static 
shield needed 

For further in
formation and 
pricing, contact 
Prem's Custo
mer Service 
Department. 

PR[Me 
MAGNmCS, 
INCORPORATED 
3521 North Chapel Hill Road 
McHenry, Illinois 60050 
Tel. 815-385-2700 
FAX 815-385-8578 

PIN DIMENSION 
.020 x .041 

~B----1 

~ 
~G----i , ~ 

A r ~ .:< 

I--, 
BEVE L It--F---1 

-s r;5 
']L 

Not:. L~ 
Pins 2 & 3 Omitted 

·Prlmary Voltage - S (115V) NOTE: 4 comer mounting holes 2.187 x 1,750 centera, 
- D (1151230V) 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2373 



• More domestic 
and inter
national 
approvals! 

• Better 
construction! 

• Usable virtually 
anywhere in 
the world! 

• More trans
former for your 
money! 

Approvals 
Prem's Interna
tional Series has 
more approvals 
than our 
competition: 
UL #114 #478 

#1950 #1446 
#1585 Class II 

VDE #0806 

IEC # 380 # 435 
# 950 

CSA 22.2 No. 66·1988 
General Purpose 

For further infor· 
mation and 
pricing, contact 
Prem's Customer 
Service 
Department. 

PRf~® 
MAGNETICS, 
INCORPORATED 
3521 North Chapel Hill Road 
McHenry, IL 60050 
Tel: (815) 385-2700 
FAX: (815) 385-8578 

A·2374 

r-s-1 
r 

A 

~F---l 
7 • • 
9 • • of I~ 
2 • 

I I Jt 
HOLE FOR r-- G----j 
OPTIONAL 
NYLON 
SCREW 

:][7 
4] ['0 
6 . 12 

Construction 
We never compromise on any design feature that might cause you quality 
problems down·the road. This new series of Prem PC Power Transformers 
has anchor, insulating and crossover tapes as well as shrouded primaries. 
Our transformers are not bifilar wound, but have two distinct, separate 
windings for each primary and each secondary assuring an excellent 
dielectric HIPOT capability between these dual windings. Prem units are 
totally immersed in 100% solids epoxy, resulting in a capability to with
stand aqueous and solvent cleaning systems. All this at a price below 
our competition means more value for your money! 

Testing 
All of Prem units are 100% final tested on automated panels for induced 

1 voltage (shorted turns). exciting current. open circuit voltage (turns ratiO), 
polarity (phasing) and dielectric. This International Series also undergoes 

3 a 4500 VRMS Dielectric Strength (HIPOT) test. 

6 SPW 1100 SPW 1200 SPW1300 
VA 5.0 10.0 20.0 
A 1-5/8 1-7/8 2-1/4 
B 1-5/16 ' 1-9/16 1-7/8 
C 1-3/8 1-3/8 1-5/8 
0 .200 .200 .400 
E .400 .400 .400 
F 1.000" 1.140 1.460 
G 1-1116 1-114 1-1/2 
Screw Size #4 #4 #4 
H .187 min .187 min .187 min 
Pin Size . 025 sq. . 036 sq . .036 sq . 

"NOTE: Prem's row-to-row pin dimension on this un~ is identical to our competitors' un~s 
and is listed as such at 1.0". However, due to the construction of this item, we recom
mend an actual row-Io-row dimension of 1.03" center to center for our own as well 
as our competitors' units. 

NOTE: Primary and secondary windings are designed to be used as one primary and one 
secondary winding with either parallel or series connection only. 

Part Seconda v RMS Rating 
VA Number Parallel Series 

SPW 1100 sv@ 1.0A 10V@ 500 rnA 
SPW 1101 6.3V@ 800 rnA 12.6V CT@ 400 rnA 
SPW 1102 8V@ 620 rnA 16V CT@ 310 rnA 
SPW 1103 10V@SOOrnA 20V CT @ 2S0rnA 

5.0 sPW 1104 12V@ 420 rnA 24V CT@ 210 rnA 
SPW 1105 14V@ 360 rnA 28V CT@ 180 rnA 
SPW 1106 18V@ 280 rnA 36V T@ 140 rnA 
SPW 1200 SV@2.0A 10V CT@ 1.0A 
SPW 1201 6.3V@ 1.6A 12.6V CT @ 800 rhA 
SPW 1202 8V@ 1.2SA 16VCT@ 620 rnA 

10.0 SPW 1203 10V@ 1.0A 20V CT @ 500 rnA 
SPW 1204 12V@ 840 rnA 24V CT @ 420 rnA 
SPW 1205 14V~720 rnA 28V CT ~ 360 rnA 
SPW 1206 18V@ 560 rnA 36V CT @ 280 rnA 
SPW 1300 SV@.4.0A 10V CT@. 2.0A 
SPW 1301 6.3V@ 3.2A 12.6V CT @ 1.6A 

20.0 SPW 1302 8V@2.SA 16V CT @ 1.2SA 
SPW 1303 10V@ 2.0A 20V CT@ 1.0A 
SPW 1304 12V@ 1.66A 24V CT @ 830 rnA 
SPW 1305 14V@ 1.44A 28V CT @ 720 rnA 
SPW 1306 18V@ 1.12A 36V CT @ 560 rnA 

Primary Voltages: Pins 1-3 4-6 
. 1151230 Volts 50/60 Hz 

For manufacturers' sales offices, see yellow pages EEM 1991 



Coupling Transformers FREQUENCY RESPoNSE 
±.5dB (300-3500Hz) 

Voice and Data 

.680" 
MAX. 

~ 
~ 

Fig. 1 

t 5PT-2104 600 600 1:1.037 OmA 23.0dB 
SPT-2105 600 600 1:1 80mA 2.3OdB 6.0dB 

t SPT-1104 600 600 1:1.028 OmA 1.0OdB 23.OdB 
5PT-2106 600 600 1:1.0523 OmA 1.25d8 21.0dB 

·FREQUENCY RESPONSE 600-3.5KHz ±1.0dB, 300-600Hz ±3.OdB 

DIELECTRIC STRENGTH 
1500 VAC (PRI-SEC-CORE) 

LONGITUDINAL BALANCE 
MEETS FCC PART 68.310(0) 
REQUIREMENTS, TEST 
UNIT RL 6000. 

Fig. 3 

SCHEMATIC 

<D 
PRI. SEC. 

.JII[: 
® 

PRI. SEC. 

Bllt 
@ 

PAl. SEC. 

:Jljl[: 
<ir----' 

SCHEMATIC 
PRI. SEC. 

:JIIC 

LONGITUDINAL BALANCE 
MEETS FCC PART 68.31 O( 0) 
REQUIREMENTS, TEST 
UNIT RL 6000. 

9.OdB .15% lYP. 1800 750 4 1500VAC 
26.0dB .5% lYP. 390 SOO 1500VAC ±.SdB 
25.OdB .2% 1Yp. 490 650 2 1000vAC ±.2SdB 

tlMPEDANCE MATCHING:: ±10% OVER ENTIRE FREQUENCY RANGE. 
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lr,.·'N. 

[TI L 
/ ~M'X' 

.025.sqplns 

FOR IDENTIFICATION AND POLARITY J.-(",places) .930 MAX 

FREQUENCY RESPONSE 
±.5dB (300-3500Hz) 

ECONOMY SPJ-116 1:1 
SPJ-117 1:1.125 

ECONOMY 5"-118 1:.8163 
ECONOMY 5"-119 1:.946 
ECONOMY 5"-124 600 600 1:1 80mA 

(!) OTHER OPTIMIZED VALUES OBTAINABLE 

Fig. 1 l /"'00 M'N. 

, "50TVP'~Cl T ~ :: IAX'~ 
1.-.780 MAX.~ 

Term,nals.020x.025 

Rg.2lni""MlN. r 
6 Bottom 

..L--LDJ_---1ill'L
Am 

View 11 
1200l1li11.)(, ,()2!i"sq.PIn$ ~ 1 

.93011/111.)(. 
FOR IDENTIFICATION AND POLARITY 

LONGITUDINAL BALANCE 
MEETS FCC PART 68.310(0) 
REQUIREMENTS, TEST 
UNIT RL 6OOn. 

SCHEMATIC 

<D 
PAl. SEC. 

JIIC 
@ 

PAl. SEC. 

3[ 
.,025 sq.p.ns(tli J]'OOMIN. ~ 

m~M.~2ooLTV~C" il'li.'-i .1. 
Fig, 2 d.l 

ldenlllyfng ..... SCHEMATIC 

,780" 
MAX. 

FREQUENCY RESPONSE 
(30D-3500Hz) ±.5dB 

DIELECTRIC STRENGTH 
1500 VAC (PRI-5EC-CORE) 

LONGITUDINAL BALANCE 
MEETS FCC PART 68.310(0) 
REQUIREMENTS, TEST 

<D 
PRI. SEC. 

JIIC 

A·2376 

This device Is 
easily adaptable 
tooard spodngs 
of 1/2 Inch 

The Hugger is an extremely low 
profile package used primarily as a 
coupling transformer or feed bridge 
inductor. 

UNIT RL 600n. 

For manufacturers' sales offices, see yellow pages 

FREQUENCY RESPONSE 
±.5dB (30D-3500Hz) 
DIELECTRIC STRENGTH 
1500 VAC (PRI-5EC-CORE) 
LONGITUDINAL BALANCE' 
MEETS FCC PART 68.310(0) 
REQUIREMENTS, TEST 
UNIT RL 600n . 

• [ ~.~ 
PRI.: SEC. 

EEM 1991 



Coupl i ng Transformers Mini·1 Series HIGH CROSSTALK AlTENUATION 

ECONOMY 

Note: This unit 'I symmetflcal 
and can be rotated 1800 with
oul changing the pln-oul or 
electrical performance. 

FREQUENCY RESPONSE DIELECTRIC STRENGTH 
±.5dB (3OO-3500Hz) 1500 VAC (PRI-SEC-CORE) 

LONGITUDINAL BALANCE 
MEETS FCC PART 68.310(0) 
REQUIREMENTS. TEST 
UNIT RL 6000 . 

~
~'-~ 

.,,. 
.200 

Necessary External 
Connections: 

TIP 
PAl. SEC. 

SCHEMATIC 

. --.-.000 
Bottom View 

Short 2A-3B 
4A-1B 
6A-5B 

Mini·2 Series HIGH CROSSTALK AlTENUATION 

D1
1-"OO~' 

.200 . Necessary External 
1.200 • 0 Connections: 

UM'''-~'" Short 2A:3B 
..., 4A-1B 

J I.- .525...J 6A-5B 
~MA.x·l 

.150 MIN. All Holes .059:~ 

"A" Lead 

RING 

Esoc .• oon 

6A. CeflI8f 

58 Tap 

6B, s.c:.FinlBh 

SCHEMATIC 

PAl. SEC. 

6A cant,IIF. 
Note: This unit Is symmetrical 
and can be rotalec:l180° wlth
out changing the pin-out 01 
eJectrlcal performance. 

LONGITUDINAL BALANCE 
MEETS FCC PART 68.310(0) 
REQUIREMENTS. TEST 

FREQUENCY RESPONSE DIELECTRIC STRENGTH "B" 

±.5dB (300-3500Hz) 1500 VAC (PRI-SEC-CORE) Lead 

E:;; 
58 Tap 

68 Sec. 
Finish 

Note: This unit Is symmeh'lcal 
and can be rotated 110· w!1h. 
out changing the pln-out or 
electrical performance. 

ECONOMY 

EEM 1991 

UNIT RL 6000. 

Mlni·2 Series HIGH CROSSTALK AlTENUATION 

~
~' '~----I 
. , 

.m 

.200 

~I1Hgtes .059 +JXl4 
-.000 Bottom View 

-, r.;-;oMIN. .... '00 uoo 
MAlt 

r-M~·1 

For manufacturers' sales offices, see yellow pages 

RING 

FREQUENCY RESPONSE 
±.5dB (300-35OOHz) 

DIELECTRIC STRENGTH 
1500 VAC (PRI-SEC-CORE) 

SCHEMATIC 

..~:"." g' . PAL 
2. 

, 
Pri. 2B 

Flnllih 

Necessary External 
Connections: 

Sho,' 2A-1B 
and 6A-SB 

A·2377 



5600 TRANSFORMERS 

Single Hybrid* 
Transformers and 
Feed-Bridge Inductors 
operating level -45 to + 7dBm 

Single-Hybrids 

120 1:1.429 
>31dB" 

1KHz 
SPT >14dB 
177 90011 600/60011 >1OdB 60dB 4.5dB 300Hz 

300Hz 1:1.158 
>21dB' >28dB' • 120 

1KHz 1KHz 

••. 012,1 capacitor across 5-8 for optirrum flanshybrld balance CI1d primaI'( relum loss 
Dielectric strength: 1500 w.c (PRHlEC-coRE) 

PI# feed-Bridge Inductors 

.1% Typ. 38.5311 

.1% Typ. 47.550 

®~ SCHEMATIC II 
o 

SPT INDUCTANCE AT 0 DC: 1.7HY 
175 80mADC 1.5HY 

120mA DC 1.3HV 
DC Resistance: 950 '15'L 

Dielectric Strength: 150Q VAC (Winding Ie Core) 

5600 

'CAN BE CONNECTED AS A DUAL-HYBRID FOR HIGHER 
PERFORMANCE ... CONTACT PREM SALES DEPT. 

63.8411 

65.620' 

SCHEMATIC 

~ 
<D '_pot IPIl ® 

Frequency 
Response 
± .5dB (300-3500Hz) 

:-...-..........., 

Frequency Response 
± .5dB (300-3500Hz) 

A·2378 For manufacturers' sales offices, see yellow pages EEM 1991 



Very Low Profile Coupling Transformers 
for British Standard and Domestic Applications 

SCHEMATIC SCHEMATIC SCHEMATIC 

1--"'''-1 --j '''.!=r ® 1 m @ , '" ",-' '" 

-45 to + 7dBm OPERATING LEVEL 

.680" 
MAX. 

5 T ~ ~Ret. 1.30" J. ~i [s J. [s s·l [p 
~~ ~~ ~ : 

@
15c::L l@·150" ~~. @I® @ ~ 

h -j .520" @ @ 
1.45" -l Max. @ 
Max. Note: Screen conllrUclecl 

.200"Typ. wtIh solid copper foil. Ends 
All 12 Pins .020"x .027" overlap> Smm. 

* Prem has supplied SPT 186 and 187 configurations to customers 
who have BPO approval on their systems; however. usage of SPT 
186 and 187 will not guarantee BPO or BSI approval for your specific 
equipment. 
SPT 186 and 187 are also applicable for domestic use. 

All 8 pins are .025' square 

INSULATION RESISTANCE 
>100MO @500 V.D.C. 
(BRITISH STANDARD) 

LONGITUDINAL BALANCE 
MEETS FCC PART 68.310(0) 
REQUIREMENTS. TEST 
UNIT RL 6000. 

ECONOMY 

ECONOMY 

(j) DIELECTRIC STRENGTH 
2200VDC 
(1 MINUTE MIN.) 
PRI. CORE. SCREEN-SEC 
SEC. CORE. SCREEN-PRI 

Note: Screen conslNcted 
wtIh solid copper foil. Ends 
overlap> Smm. 

DIELECTRIC STRENGTH 
2200VDC 

LONGITUDINAL BALANCE 
MEETS FCC PART 68.310(0) 
REQUIREMENTS. TEST 

INSULATION RESISTANCE 
>100MO @500 \l.D.C. 
(BRITISH STANDARD) (1 MINUTE MIN.) 

PRI. CORE. SCREEN-SEC 
SEC. CORE. SCREEN-PRI 

UNIT RL 6000. 

BRITISH 
STANDARD 

* Prem has supplied SPT 184 and 185 configurations to customers 
who have BPO approval on their systems; however. usage of SPT 
184 and 1 B5 will not guarantee BPO or BSI approval for your spec~ic 
equipment. 
SPT 184 and 185 are also applicable for domestic use. 

EEM 1991 For manufacturers' sales offices, see yellow pages 

ECONOMY VERSION 

ECONOMY VERSION 
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Low Profile Coupling Transformers 
Telecom Australia Approved • Approval #RA·87/117 
Voice and Data Transformers 
for Telephone Interconnect 
Systems. 

3750 VAC Dielectric for 1 minute 
PRI.-SEC. & PRI.-CORE 

> 100MO Insulation Resistance 
-45 to + 7dBm Operating Level 

LONGITUDINAL BALANCE 

MEETS FCC PART 68.310 (a) 
REQUIREMENTS 

1--2.450~ l15O"~\tt, 
~gl Max. ~I-Jo..l]iMax 
T T 1.650" -.L Max. 
T'7 ~ :!l 

1.00" All 8 Pins .025" Square 

SECONDARY LOAD 6000 W/D.C. PRI. J[ 
FIG. 1 

FIG. 2 

Very Low Profile-Condensed Board 
Space Coupling and Hybrid Transformers 

SCHEMATIC 

3 E :J 
PRI. 1= • 

~IIC 
J Pins 2 & 5 

omitted 

Max, 

G) ® @ 
FREQUENCY RESPONSE DIELECTRIC STRENGTH LONGITUDINAL BALANCE 

500 - 3S00Hz ± 1.3dB 1500 VAC (PRI-SEC-CORE) MEETS FCC PART 68.310 (a) 
300 - 3500Hz ± 2.SdB REQUIREMENTS. 

, SOO - 3500Hz + .3dB 
'MEASUREMENTS FOR SPT-2110 HYBRID TRANSFORMER - .7dB 

, 300 - 3500Hz + .3dB WITH TOTAL SECONDARY LOADED WITH 1200n AND 

-1.6dB RATED D.C. IN PRIMARY. 

SECONDARY LOAD 6000 WID.C. PRI. 
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New Sub-Miniature 
Voice/Data Coupling Transformers 
These transformers are ideal for 
applications requiring minimal use of 
pc board area and very low above-board 
height. The SPT-01O and SPT-011 are both 
dry [ODC 6000:6000] coupling transformers 
with excellent performance for voice and 
data applications. The SPT-012 has an 
impedance ratio of 6000:6000 with a 

SCHEMATIC 
TOP VIEW BOTTOM VIEW 

o 0 

o 0 dc current rating of 30mA for data appli
cations. The SPT-020 is for data applications 
only. All four parts meet FCC Part 68 
dielectric strength and longitudinal 
balance requirements. 

. 810"~ 

2JC[" 4 
1 D D 3 1J E3 

~ 2 PRI. SIDE F ~ PRI· :EC 
DOT .945 MAX 

.810 MAX . A 2 4 

TVP .385 l . 
. 032 SQ. i MAX. ---1.....=:! 
OR.045 DI~ 180 MIN RECOMMENDED 80ARD ---0' U "'~{:,ND --r-- HOLE SIZE .067 INCHES 

Prem 41 SPT 010 thru 012 

I- .600 --I ~~~ TVP T I-- 700 ---l 

DIELECTRIC STRENGTH 
1500 VAC (PRI-SEC-CORE) 

LONGITUDINAL BALANCE 
MEETS FCC PART 68.310(a) REQUIREMENTS, SPT-010 AND 
SPT-011 TESTED AT OmA dc with SEC Load of 6000, 
SPT-012 TESTED AT 30mA dc with SEC Load of 4700. 

SCHEMATIC 
Recommended P.e. Pattern (Foil Side) 

.062 (1.6mm) Dio. Holes 

,I 21./ 
-o-b'T 

1--906 ~~omm)--l 

SPT·020 

I 1(14~m) 
~O __ 30.l... 

L.450--l 
1('11.4m,;;j'l 

JIIC 
PRI SEC 

NOTCH ~ , 2 

r- -
4 3 

~ ~ 

Pin numbers for referen 

BOTTOM VIEW 

T 
.945 (24.0mm) 
MAX. 

1 
ce only 

SECONDARY LOAD ON THE SPT-010 and 011 6000, SPT·012 and 0204700 with D.C. PRI 

SPT-011 600 600 1:1.100 0 1.3dS ref. 28.0dS 

SPT-012 600 600 1:1 30 ·2.OdS ± .5dS 16.0dS @ 1800Hz i5.0dS 

SPT-020 600 600 1:1 100 2.5dS max.· 15.0dS @ 1800Hz 12.0dS 

·NOTE: Value taken with 6OO!!load with 30mA de on primary. • ·THD measured @ 1 KHz 

For further information, pricing and delivery, contact 
Prem's Sales Service Department 

Available from stock 

.2% TYP. 

.1% TYP." 

0.5% TYP. 

EEM 1991 For manufacturers' sales offices, see yellow pages 

62.5!! . 84.5!! 300-3500Hz + 0.25dS 

108.0!! 131.3!! 
3OD-600Hz ±2.0dS 
600-3500Hz + O.65dS 

108.00 120.0!! 600-3500Hz ± i.0dS 
300-600 Hz +2.5dS 
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Prem's New Line of British Standard 
Institute (B.S.I.) Approved Telephone 
Interconnect Transformers 
Other manufacturers may offer to design for B.S.I" 
but our new series of telephone interconnect 
transformers is already approved by·the British 
Standards Institute (B.S. I.). 

Prem is the only U.S. manufacturer to offer B.S.1. 
approved dry (no dc) interconnectors. In addition, 
the new B.S.1. approved SPT 030 for use in wet (de) 
applications up to 125mA is the only unit worldwide 
that has B.S.1. approval within this height restriction .• 

Designed for voice and data applications in the 
British market, these transformers also meet 
Canadian (D.O.C.) and United States (F.C.C.) 
requirements . 

• B.S.I., January. 1989 

SPT-015 
B.S.1. CERTIFICATE NUMBER 6935 

NQlf: Pin numberl felefence only. 
Un" 1$ IVITImellical and can be lolaled 180' 

BOTTOM VIEW 

T 
. 640 

{16.3mro] 1:1 
MAX i D1 

t;.=-, 

.200,-
0.02. SQ. (.64mm) 

(6 PINS) 

(5.1mm)l4PLS 
...L 

NOTE: AlLDIMENSIONSREFERENCJ: 
ONLY UNLESS OTHERWISE NOTED 

DIELECTRIC STRENGTH 
3750Vrms 1 MINUTE MIN. 

LONGITUDINAL BALANCE 
60dB/MIN. 200-4000Hz PER IEEE STD. 455-1985 

HARM. DIST. @ OdBm 350 Hz FUNDAMENTAL 
2ND - -60dB MIN. @ 700Hz 
3RD - -65dB MIN. @ 1050Hz 

SPT-030 B.S.1. CERTIFICATE NUMBER 6920 
TOP VIEW SIDE VIEW 

SPT-013 
B.S.1. CERTIFICATE NUMBER 6919 
NOTE: Plnnumbenirelerenceonlv. 

.410 1 !4mm) MAX . 

17S ~fr--:i~!~~~r 
I--H(22~~MAX--lT 

(4.5mm) MIN . 

1i;s:;~J,;l:"l SIDE VIEW 
BOTTOM VIEW 

DIELECTRIC STRENGTH 
3750Vrms 1 MINUTE MIN. 

LONGITUDINAL BALANCE 

T FRONT VIEW 

60dB/MIN. 200-4000Hz PER IEEE STD. 455-1985 
HARM. DIST. @ OdBm 350 Hz FUNDAMENTAL 
2ND - -65dB MIN. @ 700Hz 
3RD - -70dB MIN. @ 1050Hz 

END VIEW 

r (11~1 Ii 
'--rrU------1TU--'.175 (4.4mmJ M(N. 

1--1.40 (35.6mm) ref.--I T 
U U .60 U 

PC PINS ARE .032" (.8mm) 
DIA. TINNED PC TERMINALS 

DIELECTRIC STRENGTH 
3750Vrms 1 MINUTE MIN. 1.62 

N (41.1mm) 

-r ~I .. --7'1.7~2-;-;(4"'3.7:;::m:::m;-) -~ .. I 
MAX. 

PRI 

NOTE: (1)OdBm @ 110 OmA-dc or -9dBm @ 125mA de 
(2) DC IMPEDENCE [OFF HOOK) 
(3) MINIMUM OF 

SPHJ15 600 600 1:1 o 
SPT-030 600. 600 1:1 125mA(1)(3) 

1.3dB 

1.4dB 

3 

SEC 
4 

5 N/C 

~ 1...(15.2mm~ r ref. 
1.20 (30.Smm) ref. 

LONGITUDINAL BALANCE 
60dB/MIN. 200-4000Hz PER IEEE STD. 455-1985 

HARM_ DIST. @ OdBm 350 Hz FUNDAMENTAL 
2ND - -65dB MIN. @ 700Hz 
3RD --65dB MIN. @ 1050Hz 

14.0dB @ 200-4000Hz >'100 Mil 7011 7011 200-4000Hz ± .25dB 

14.0dB @ 2QO-4000Hz >100 Mil 100<R<300 (2) 5711 200-4000Hz + 0.5dB 

A·2382 For manufacturers' sales offices, see yellow pages EEM 1991 



AlSo Available trom 
Prem Magnetics: 
Low Cosl Induclors 
Write or call for information on 
our standard low cost 
inductors: 

• PC-mountable inductors with 
ferrite-core construction 

• Economically priced 
• Inductors utilize drum-core, 

slug-core and bobbin-core 
construction 

• Wide-band shield-bead ferrite 
chokes 

• Physical, electrical specifica
tions and available options 

Cuslom DeSigned Translormers and Induclors 
Any Prem standard component 
can be modified to fit your 
needs. Or, our experienced 
engineering staff can create a 
custom design just for you. 
Send for our Custom Quota
tion Specification Sheet or call 
our engineering staff to dis
cuss a component that will 
meet your needs economically. 

• Audio (impedance matching) 
transformers 

• Telephone coupling 
transformers 

• High current inductors 
• Specialty power transformers 
• Linearity and width coils for 

CRT applications 
• PC power transformers 
• Pot core assemblies 
• Horizontal oscillator and 

driver transformers for CRT 
applications 

• Toroidal assemblies 
• Miniature transformers 
• RF Coils 

For more details, see our catalog In EEM Coils, Chokes and Inductors, Section 1800. 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2383 



SUPER TIME SAVER! . . 

Do you work with ICs? Do you have trouble finding the 
IC you need? Are you sick and tired of sifting through 
dozens of manufacturers' data books? Do you have 

trouble comparing one set of specs to another? Are you sick 
. and tired of wasting time? 

Do we have good news for you! Get your hands on the latest 
annual copy of the IC Master. The Master will save you both 
time and money. Here's how. 

The Master lists every single IC you can buy. Better yet, the 
Master lists ICs by function. You know what you want to do. 
The Master tells you who makes what for what you want to do. 

There's more! The Master lists every known alternate source to 
every integrated circuit. If somebody makes a substitute for an 
IC, the Master tells you. And fast! 

Want to fmd a custom or semicustom IC? The Master tells you 
who the manufacturers are, what their capabilities are, and 
what design tools you need. 

Looking for a distributor or a local sales office? The Master 
tells you where they are. Got a technical problem? 'JPe Master 

tells you who to call. Can't figure out a part number? The 
Master tells you how the part number systems work. 

There's more! The Master has a section on microprocessor 
development tools with complete performance parameters . 
. There's another section on programmable logic devices giving 
you everything from output configuration to PLD development 
systems. 

Want to know if there's an application note available on a 
given part? The Master tells you! 

If your question has anything to do with integrated circuits, you 
need the IC Master. Subscribe now by calling (516) 227-1314. 
Ask for Marie Botta. Tell Marie you need the Master now. 

If you prefer, write to Marie, Hearst Business 
Communications, 645 Stewart Ave., Garden City, NY 11530. 
She'll mail you the Ie Master subscription form right away. 

And, if you tell her you saw it in the 1991/92 EEM, she'll take 
$10 off the subscription price! 

Ie MASTER 



Custom Transformers. 
Nothing standard but the price. 
All sizes, all core shapes, 
all frequencies. 

Pot Core Assemblies 

• 
• 

With over three decades of experience, we 
know how to supply precisely the best custom 
transformer designs at standard prices. We 
can supply transformers to meet: UL, CSA, 
VDE and MIL standards. No matter what your 
core material or wire size is, you can have a No 
Charge sample in your hands in a week to 10 
days. Our transformers are manufactured with 
robotic assistance to assure quality and keep 
cost down. Tell us what you need or are cur
rently making and we'll make it for you, most 
likely at a lower cost. 

Renco makes it easy. FAX or mail your specifi
cations now. Call our toll free Engineering Hot 
Line 1-800-645-5828 for design assistance. 

Renco has manufactured millions of pot 
core assemblies since 1955, in the 
smallest (704 Series), the largest (7042 
Series), and every size in between. 

Renco is thoroughly experienced with all 
standard cores and hardware such as; 
Ferroxcube, Siemens, TDK, Magnetics 
Inc., Indiana General, Etc. We stock all 
the popular bobbins including printed 
circuit types. 

Let us assist you with your upcoming 
pot core designs. We have a fully inde
pendent sample and prototype depart
ment. Prototypes are usually shipped 
within 10 days or less. 

Send us your existing specifications and 
designs for pot cores, inductors and 
transformers. Renco will promptly 
respond with very competitive prices. 
We have a reputation for keeping our 
delivery promises. Try Us! 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2385 



Transformers That Meet 
European Safety Standards' 
At American 
Off-The-Shelf Prices. 

Our "Made in U.S.A." high throughput switch mode trans
formers operate over a range of 10kHz to 500kHz and meet 
VDE, TUV, IEC, CSA and UL safety standards. These high 
efficiency transformers use high technology ferrite cores and 
high grade UL94-VO glassfilled bobbins designed for low 
winding losses. The RL -2600 Series can be supplied to meet a 
wide range of voltages, and currents with power ranges up to 
800 Watts. All transformers are UL Class "8" 130°C rated and 
can be supplied in many drive configurations. 

Our large inventory of wire, bobbins and cores assures 
prompt delivery and off-the-shelf prices. 

Custom Power Supply Translomers
Ferrite Core 

This series gives sWitch-
ing power supplies the cus- • 
tom-designed transformers • 
they deserve - at standard . . 
prices. We have large stocks 
of research-selected ferrite 
"E" cores, and glass-filled nylon bobbins, with which we can quickly meet the specifica
tion for your power, driver, interstage, and inverter transformers. Prototypes usually 
shipped within 10 days. 

Wound on custom engineered equipment that ensures conformance to requirements. 

DIM. (IN) A B C D E F 

Rl12B7-1 0.515 0.200 0.660 0.650 0.175 0.78( 

RL 1287-2 0.630' 0.200 0.830 0.770 0.175 1.03( 

RL 1287-3 0.800 0.200 0.915 1.140 0.175 1.375 

Rl1287-4 1.000 0.200 1.050 1.325 0.375 1.700 

RL1287-5 1.100 0.300 1.300 1.700 0.185 1.000 

Rl1287-6 1.300 0.300 1.500 2.000 0.250 2.30 

NUMBER OF TERM1NAlS - SIZE 0.025 SQ. 

RL1287-1 (#8) I RL1287-2 (#10) I RL1287-3 (#12) 

Rl1287-4 (1#14) I RL1287-5 (#12) I RL1287-6 (#12) 

CALL 
ME 

Gary Dertinger 

at our TOLL-FREE 
Engineering HOT LINE 

800-645·5828 

For manufacturers' sales offices, see yellow pages 



5600 

FLAT/TRAN@) 
TRANSFORMERS 
PCB PLUG-IN 

*INDICATES UKE POLARITY 

P (CLEARANCE HOLE) 
(4 PLACES) 

D (PIN DIMENSION) 

250 REF. 

r-A--->j 1...::1 B r-C1 0 r-

cbJP fg Mb 

Size A 
2 1.600 0.375 0.375 1.87 
6 1.600 0.375 0.375 1.87 

12 2.D00 0.500 0.500 2.50 
24 1.900 0.600 0.530 2.87 
48 2.180 O.BOO 0.66D .3.12 

Size 0 
2 0.650 MIA .041 x .020 MIA 
6 0.850 MIA .041 x .020 NIA 

12 1.1165 MIA .041 x .020 NlA 
24 1.250 2.41 .041 Sq. CLEARANCE HOLE FOR .. & &CREW 
48 1.375 2.62 .041 Sq. CLEARAliCE HOLE FOR ... &CREW 

This series of rugged low profile transformers is specifically designed 
for convenient pc board mounting. The low overall height permits 
close spacing of adjacent pc boards to obtain maximum system 
density. 

Using nonconcentric side-by-side windings reduces the interwinding 
capacitance and eliminates the need for electrostatic shielding. Semi
toroidal hum bucking construction results in balanced windings 
reducing EM!. Dual primary windings permit designs for 115/230VAC, 
SO/60Hz applications. The two independent secondary windings offer 
the flexibility of series, parallel or two isolated outputs. 

These transformers are HIPOT tested at 1500 Volts RMS and are 
manufactured to Class B 130°C insulation. All transformers 
designed to meet UL and CSA specifications. 

SECONDARY' 
Part NO. Size Serl •• Parallel 

RL -2230-10-50 2 10V C.T. @250MA 5V @5OOMA 
RL -2230-10-600 6 10VC.T. @6ooMA 5V @ 1.2A 
RL-223O-10-1200 12 10V G.T. @ 1200MA 5V @24A 
RL -2230-10-2400 24 10V C.T. @2.4OA 5V @480A 
RL -2230-10-4800 48 10VC.T. ~480A 5V @9.60A 
RL-2230-12-2oo 2 12.6V C.T. @2ooMA 6.3V @4ooMA 
RL-2230-12-450 6 12.6V C.T. @ 450MA 6.3V @900MA 
RL -2230-12-900 12 12.6V C.T. @9OOMA 6.3V @ 1.8A 
RL-2230-12-1900 24 12.6V C.T. @ 1.90MA 6.3V @2.80A 
RL -2230-12-3800 48 12.6VC.T. ~3.80MA 6.3V @7.60A 
RL-2230-16-150 2 16V C.T. @ 150MA 8V @300MA 
RL-2230-16-350 6 16VC.T. @350MA 8V @700MA 
RL-2230-16-7oo 12 ISVC.T. @700MA 8V @1.4A 
RL-2230-16-15oo 24 ISV C.T. @ 1.50A 8V @3.00A 
RL-2230-16-3000 48 ISV C. T. @ 3.00A 8V ~S.OOA 
RL-2230-20-125 2 20V C.T. @ 125MA 10V @250MA 
RL -2230-20-300 6 20VC.T. @3OOMA 10V @SooMA 
RL -2230-20-600 12 20VC.T. @SooMA 10V @1.2A 
RL-2230-20-12oo 24 20V C.T. @ 1.20A 10V @2AOA 
RL -2230-20-2400 48 20VC.T. @2AOA 10V @4.80A 
RL-2230-24-100 2 24VC T. @ 100MA 12V @2ooMA 
RL -2230-24-250 6 24VC.T. @250MA 12V @500MA 
RL-2230-24-500 12 24VC.T. @500MA 12V @IA 
RL-2230-24-1000 24 24VC.T @ 1.00A 12V @2.ooA 
RL -2230-24-2000 48 24V C.T. @2.00A 12V ~400A 
RL -2230-30-85 '2 30VC.T. @85MA 15V @170MA 
RL-2230-30-200 6 30V C.T. @ 200MA 15V @4ooMA 
R L -2230-30-400 12 30V C.l @ 400MA 15V @800MA 
RL-2230-30-800 24 30V C.T @800MA 15V @160A 
RL-2230-30-1600 48 30VC.T. @1.60A 15V @3.20A 
RL-2230-34-75 2 34VC.T. @75MA 17V @150MA 
RL -2230-34-170 6 34VCT. @170MA 17V @340MA 
RL-2230-34-340 12 34V C T. @ 340MA 17V @680MA 
R L -2230-34-700 24 34V C.T. @ 700MA 17V @ 1.40A 
RL-2230-34-1400 48 34V C.T. @ 1.40A 17V @2.80A 
RL-2230-40-S0 2 40VC T. @SOMA 20V @120MA 
RL -2230-40-150 S 40V C.T. @ 150MA 20V @300MA 
RL-2230-40-300 12 40V C.T. @ 300MA 20V @6ooMA 
RL -2230-40-600 24 40V C T. @ 600MA 20V @ 1.20A 
RL-2230-40-1200 48 40VC.T. ~ 1.20A 20V !Sl2.40A 
RL-2230-56-45 2 5SVC T. @45MA 28V @90MA 

W RL-2230-56-100 6 5SV C.T. @ 100MA 28V @200MA 
1.56 RL-2230-56-200 12 56V C.T. @ 200MA 28V @400MA 
1.56 RL -2230-56-425 24 5SV C.T. @425MA 28V @850MA 
2.00 
2.25 
2.50 

RL -2230-56-850 48 5SV C. T. @ 850MA 28V !Sl UOA 
RL -2230-88-28 2 88V C.T @28MA 44V @5SMA 
RL-2230-88-S5 S 88VC.T. @65MA 44V @130MA 

OZ. 
5 
7 

11 

RL -2230-88-130 12 88V C.T. ~ 130MA 44V ~260MA 
RL-223O-120-20 2 120VC.T. @20MA SOV @40MA 
RL-2230-120-50 S 120V C. T. @ 50MA SOV @IOOMA 
RL-2230-120-100 12 120V C.T. @ 100MA 60W ~200MA 

15 RL-2230-230-10 2 230V C.T. @ 10MA 115V @20MA 
21 RL-2230-230-25 S 230V C.T. @ 25MA 115V @50MA 

RL -2230-230-50 12 230V C.T. !Sl50MA 115V !Sl'OOMA 

5600 
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5600 TRANSFORMERS 

DUAUTRAN@) 
TRANSFORMERS 
PCB PLUG-IN 

• 

The advanced design and manufacturing techniques of using split 
bobbins and non concentric winding of the primary and secondary 
results in low interwiriding capacitive coupling and eliminates the need 
for electrostatic shielding. It also avoids crossover of primary and 
secondary leads. 

These transformers can be used in a wide variety of applications since 
they can be supplied with single 115VAG or dual 115/230VAG 
primaries for 50/60Hz operation. Their split secondary windings allow 
them to be hooked-up in series, in parallel or they can be used as 
independent and isolated outputs. 

The RL2240 Series is HIPOT tested at 2500VAG and are manufactured 
to Class B 1300 insulation. All transformers are designed to.meet UL 
and GSA specifications. 

r-----------------------'--.-, PART NUMBER" SECONDARY RMSRAnNG 
Single 115V Dual 1151230V 

6 Pin BPln Series Parell,1 

c: :J c: · RL-2240-2-10 RLO-2240-2- 10 10VC.T. @OllA 5V @0.22A 
RL-2240-3-10 RLO-2240-3- 10 10VC.T. @025A 5V @0.5A 
RL-2240-4-10 RLO-2240-4- 10 10VC.T. @06A 5V @ 1.2A 4;J RL-2240-5-10 RLD-2240-5-10 10VC.T. @12A 5V @2.4A 

115V · RL-2240-6-10 RLO-2240+10 10VC.T. @2A 5V @4A 
SO/60Hz c: 115/~D c: RL-2240-7-10 RLO-22~O-7-10 10V C.T. !!il3.6A 5V @7.2A 

1 • 
RL-2240-2-12 RLD-2240-2·12 12.6VC.T. @009A 6.3V @O.l8A 

SO/60Hz RL-2240-3-12 RLO-2240-3·12 12.6VC.T. @0.2A 6.3V @O.4A 
1 • · RL·2240-4-12 RLO-2240·4·12 12.6V C.T. @O.SA 6.3V @10A 

• PIN (SEE MECHANICAL SPIN RL-2240-5-12 RLO·2240·S·12 12.6VC T @1.0A 6.3V @2.0 
TYPERL ORAWINGFOR TYPERLD RL -2240-6'12 RLO·2240·6·12 12.6V C.T. @ 1.6A 6.3V @3.2A 

CORRECT FOOTPRINT) RL-2240-7-12 RLO·2240-7-12 12.6V C.T !!il2BSA 6.3V !2l5. 71A 
RL-2240-2-16 RLO·2240·2·16 16V C.T. @O.07A 8V@O.14A 
RL -2240·3- 16 RLO-2240-3·16 16VC T @OlSA 8V @03A 
RL·2240-4-16 RLO-2240-4- 16 16V C.T @O.4A 8V @O,BA 
RL-2240-S- 16 ALO·2240·S·16 16VC.T @OBA BV @16A 

rr=:L=1l PC TERMINAL RL ·2240-6·16 ALO·2240·6·16 16V C.T @ 12SA 8V @25A 
AL·2240-7-16 ALO·2240·7·16 16VC.T !2l225A 8V !2l4.SA 

'·'10 
AL -2240-2-20 RLD-2240-2-20 20V C.T @O OOSA 10V@011A r9:t· L .. RL ·2240-3-20 ALO·2240-3·20 20VC T. @012A 10V @0.24A 
AL-2240-4-20 ALO-2240-4-20 20VC T. @03A 10V@06A 

_ r ~:: AL -2240-5-20 ALD-2240-S-20 20VCT.@0.6A IOV @1.2A 
- f-- AL -2240-6·20 ALO-2240+20 20VC.T @ IA 10V @2A 4:l . -> 

~~oo"m" 
RL-2240-7-20 ALO-2240-7-20 20VCl ~ IBA 10V ~3.6A - i RL-2240-2-24 ALO-2240-2-24 24VC.T @004SA 12V @0.09A 

H~ L2S 

RL-2240-3-24 RLD-2240-3-24 24V C T @OIA 12V @0.2A 
RL-2240-4-24 RLO-2240+24 24VC.T. @02SA 12V@OSA 
RL-2240-S-24 RLD-2240·S-24 24VC T @OSA 12V @1 OA 
AL-2240·6·24 ALD-2240·6-24 24VC T. @08A 12V @I 6A 8 :::~::'~~~ AL-2240-7·24 ALO-2240+24 24VC T @ I SA 12V ~ 3.0A 

NOTE: PINS 2 & 3 RL-2240-2·2B ALD-2240-2-28 28VCT @P04A 14V @008A 
OMITTED ON SINGLE RL-2240-3-2B ALD-2240-3-28 2BVC T @OOBSA 14V @O 17A 
PRIMARY VERSIONS AL-2240-4-28 ALO-2240-4-2B 2BV C T @O 2A 14V @OAA (TYPERL) , ,I II AL ·2240·S-28 ALD-2240-S-28 2BV C T @O 42A 14V @OB4A 

AL-2240-6-28 ALD·2240-6-2B 2BVC.T @O 7A 14V @ I 4A 
AL-2240-7-28 ALD-2240-7 -2B 2BVCT@13A 14V@26A 
RL-2240-2-36 ALO·2240-2-36 36VC T @003A IBV@006A 
RL-2240-3-36 ALD-2240-3-36 36VC T @006SA 18V @O 13A 
AL -2240-4-36 RLO-2240-4-36 36VC T @O 17A IBV @034A 

Size VA W Ml 
AL -2240-S-36 ALO-2240-S-36 36VC T @035A IBV @O 7A 
AL-2240-6-36 ALD-2240-6-36 36V C T @O 55A IBV @IIA 

2 1.1 1·3/8 1-1/8 15116 f\L·2240-7-36 ALD-2240-7-36 36V C T @ IA IBV @IA 
3 2.4 H/8 1-1/8 1-3116 

RL-2240-2-48 ALD-2240-2-4B 4BV C T @ 0 023A 24V @l0 046A 4 6.0 1-518 1·5/16 1-5116 1-1/16 

'Al 
5 12.0 H/8 1-9116 HI16 1-114 AL-2240-3-4B RlD-2240-3-4B 4BV C T @l 0 05A 24V @l0 IA 
6 . 20.0 2·114 H/8 HI16 1-1/2 RL-2240-4-4B ALD-2240-4-4B 4BV C T (a' 0 125A 24V (@025A 
7 36.0 2-5/8 2·3116 1·9116 1 RL-2240-5-4B ALD-2240-5-4B 4BV C T (@ 0 25A 24V (W 0 5A 

Optional MIg. AL-2240-6-4B RLD-2240-6-4B 4BVC T (wO 4A 24V (!V 0 SA 

<I 
Size A Screw Nut· Lbs. AL-2240-7-4B RLD-2240·7-4S 48V C T @ 0 75A 24V @ I 5A 

2 .250 .250 1.200 None 0.17 RL-2240-2-S6 ALD-2240-2-56 56VC T (aJO 02A 2BV @l0 04A 
3 .250 .250 1.200 No .. 0.25 AL-2240-3-56 ALD-2240-3·56 56V C T (d; 0 045A 28V @lO 09A 
4 .250 .350 1.280 4-40 x 1-3/8 0.44 AL-2240-4-S6 ALD-2240-4-56 56VC T @lO IIA 2BV @l0 22A 

Nylon AL -2240-S-S6 RLD-2240-5-56 56V C T (cil 0 22A 2BV @O 44A 
.300 .400 1.410 4·40 x 1-38 0.70 AL·2240·6·56 ALD-2240-6-56 56VC T @l035A 2BV (!V07A 

Nylon AL -2240' 7 -S6 ALD-2240-7-56 56V C T @065A 2BV@13A 
.6 .300 .400 1.600 4-40 x 1-3/8 0.80 

Nylon 
.400 .400 1.850 ! 1.10 

x 1·314" cenlers 

For manufacturers' sales offices, see yellow pages 
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5600 TRANSFORMERS 

ALUTRAI@) 
INTERNATIONAL 
SPLIT -BOBBII TRANSFORMERS 

69 C7 115V • 
50/60 Hz 

4 • 9 39 C'O 115V 
SO/60 Hz 

1 • 12 

L --- -{ ~ffi--+. 4!.=:J =f 
CLEARANCE HOLE FOR 
OPTIONAL NYLON MTG 

SCREW AND NUT. 

NOTE: 
White dot Indicates Pin No. t 
for orientation 

VA 
2.5 H/8 
5.0 H/8 

10.0 1-718 
20.0 2·1/4 
30.0 2'5/8 
56.0 3 

Pin 
VA Dimensions 
2.5 0.02550 
5.0 0.02550 

10.0 0.03850 
20.0 0.03850 
30.0 0.04550 
56.0 0.04550 

W 
H/16 
1-5116 
1-9/16 
H/8 
2·3/16 
2·1/2 

M 
1-1/16 
1-1/16 
1-1/4 
1·1/2 

PRIMARIES ARE DESIGNED TO 
BE USED SIMUL TAptEOUSl Y. 
SECONDARIES ARE DESIGNED 
TO BE useD SIMUL TANEOUSL Y. 
THAT IS, THEY MUST BE USEe 
EIT HER SERIES OR PARALLEL 
CONNECTED (AS ONE 
WINDING). 

(SEE MECHANICAL DRAWING FOR 
CORRECT FOOTPRINT) 

This series of transformers is specifically manufactured to meet or 
exceed UL, GSA, VDE and lEG specifications. These transformers 
incorporate advanced dual bobbin nonconcentric design that reduces 
interwinding capacitance and eliminates the need for electrostatic 
shielding. Since the windings are balanced no primary circulating 
currents are present. Use of high temperature, high stability materials 
results in excellent interwinding insulation and insulation between 
windings and core. 
Slots in the bobbin flanges eliminate lead crossovers and the need for 
insulating pads resulting in improved lead termination. This series is 
PG plug-in mount in power ranges from 2.5 to 56 Volt/Amps. The 
transformers are HIPOTtested at 4000 Volts RMS and are manufactured 
to Glass B 1300 insulation. 

VA SECONDARY RMS RATING 
PaliN •• !Sizel Sarie. Plnnel 

RL-2250·2.5-10 2.5 10VC.T. @0.25A 5V @05A 
RL-2250-5.0·10 5.0 10V C.T. @0.5A 5V @10A 
RL -2250· 10-10 10.0 10VC.T. @10A 5V @2.0A 
RL-2250-20-10 20.0 10VC.T. @20A 5V @4.0A 
RL-2250·30· 10 3.0 10V C. T. @ 3.0A 5V @6.0A 
RL-2250-56-10 56.0 10VC.l @56A 5V ~ 11.2A 
RL-2250·2.5·12 2.5 12.6VC.T. @0.2A 6.3V @0.4A 
RL-2250·5.0· 12 5.0 12.6V C.l @04A 6.3V @0.8A 
RL-2250·10-12 10.0 12.6V C.T. @O.BA 6.3V @l6A 
RL-22S0·20-12 20.0 12.6V C.T. @ 16A 6.3V @3.2A 
R L -2250·30- I 2 30.0 12.6V C.l @24A 6.3V @4BA 
R L -2250·56-I 2 56.0 12.6V C.T. @4.4A 6.3V ~B.BA 
RL·2250-2.5-16 2.5 16V C.T. @O 15A BV @0.3A 
RL-2250-5.0·16 S.O 16VC.l @031A BV @062A 
RL-2250-10-16 10.0 16V C.l @062A BV @1.2SA 

SQUARE PC 
TERMINALS 

RL-2250·20-16 
RL·2250-30- 16 
RL-2250-56-16 

20.0 
30.0 
S6.0 

16V C. T. @ 1.25A BV @2.5A 
16VC.l @1.9A BV @38A 
16VC.l ~ 3SA 

$ 
BV ~70A 

RL·2250-2.S-20 2.S 20V C.l @0.12A tOV @0.24A 
RL-22S0-S.0-20 5.0 20VC l @025A 10V @0.5A 
RL-2250-10-20 10.0 20V C.T. @0.5A 10V @ 1.0A 
RL-2250-20-20 20.0 20VC T. @ lOA 10V @2.0A 
RL -2250-30-20 30.0 20VC.l @ lSA 10V @30A 
RL-2250-56-20 56.0 20V C.l ~ 2.8A 10V fl!15.6A 
RL-2250'2.S-24 25 24V C.l @0.1A 12V @O 2A 
RL·22S0-5Q-24 5.0 24V C.T @021A 12V @0.42A 
RL-2250- 10·24 10.0 24VC T. @0.42 12V @O.84A 
RL-2250-20-24 20.0 24V C.l @0.83A 12V @1.66A 
RL ·2250-30·24 30.0 24V C.T. @ U5A 12V @2.50A 
RL·2250-56-24 560 24V C.l @2.33A 12V @466A 
RL·2250-2.5-28 25 28VC.T @009A 14V @0.1BA 
RL-2250-5.0-2B 5.0 2BVC l @0.18A 14V @0.36A 
RL-2250· 10·28 tOO 2BV C.l @036A 1'V @O.72A 
RL-2250-20·28 200 2BVC.T. @O.72A 14V @ 1.'4A 
Rl-2250·30-2B 30.0 2BVC.l @1.06A 1'V @2.12A 
RL-22S0·56-2B 56.0 2BVCl ~20A 1.V ~40A 
Rl-2250·2.5-36 25 36V C.l @007A 
RL-2250-S.0-36 50 36V C.l @ 0 14A 
RL-2250- 10-36 10.0 36V C T @ 0.2BA 
RL-2250-20-36 20.0 36V C.l @056A 
RL-22S0-30·36 300 36V C T @0.B2A 

Dimensions RL-22S0-56-36 560 36V C T. @ 1.56A 

H A 
1·1/8 .200 ' .250 1.000 
1·3/8 .200 .400 i.ooo 
103/8 .200 .400 1.140 
1-5/8 .400 .400 1.460 
1-9/16 .550 .275 1.680 
1-13/16 .600 .300 1.900 

Mig. Mig. Screw 
N Size Quantity Lb •. 

#4 2 0.25 
#4 2 0.37 • 
#4 2 0.53 
#4 2 0.90 

1·3/4 2-3/16 #6 4 1.15 
2 2·1/2 #6 • 1.70 

EEM 1991 For manufacturers' sales of/ices, see yellow pages 

5600 

A·2389 



Hearst 
Engineering 
Software 

ICMASD ... IC Alternate 
Source Directory 

The all new 1991 versi.on .of the w.orld fam.ous 
Alternate S.ource Direct.ory is n.ow available in fl.oppy disk f.orm 
f.or y.our IBM XT & AT and 100% c.ompatible pers.onal computer with hard drive. 

The 1991 ICMASD c.ontains the m.ore than 180,000 listings that appear in the 
Alternate S.ource Direct.ory Secti.on c.ontained in V.olume Tw.o .of the printed versi.on .of 
the 1991 Ie Master ... plus additi.onal disc.ontinued parts. The database includes 
c.omplete vend.or addresses and ph.one numbers. 

Y.ou can pers.onalize the ICMASD f.or y.our applicati.on. The pr.ogram all.ows y.ou t.o 
add c.omments, up t.o 20 digits l.ong, t.o each listing. These c.omments can be part 
numbers, prices, .or any inf.ormati.on specific t.o y.our needs. Y.ou may als.o add, delete 
and/.or disc.ontinue devices! 

F.or greater flexibility the base number search feature enables y.ou to access parts by 
base number, i.e., the device number stripped .of prefixes and suffixes. Y.ou d.on't need 
to kn.ow the manufactures codes t.o call up any .of the alternates to these devices. 

The 1991 ICMASD is fast, c.onvenient and very user friendly! 

C.omplete pr.ogram d.ocumentati.on is included. When .ordering, be sure t.o specify if 
y.ou want the 1991 ICMASD .on three, d.ouble-sided, d.ouble-density disks OR .on .one 
high-density disk. 

F.or immediate delivery y.ou can . .order the 1991 ICMASD at $179.50* simply by 
charging y.our Visa .or MasterCard credit card. T.o place y.our .order .or f.or m.ore 
inf.ormati.on, call .or write: 

Marie B.otta 
Hearst Business C.ommunicati.ons 
645 Stewart Avenue 
Garden City, New Y.ork 11530 
516-227-1314 • Fax: 516-227-1901 

* Please add sales tax in NY, MA, IL, and CA. Prices valid in USA only, 

Published Annually 
in March 



5600 TRANSFORMERS 

SHOGYO rRAIISfORMfRS 
AIID ADAPrERS 

Your design deserves Shogyo quality and reliability. 
You deserve ... 

Shogyo Service ... comprehensive, responsive and fast 
Shogyo Professionalism ... the helpful experience you need 

Shogyo Prices ... always competitive, usually better 
and ... 

Shogyo Seledion ... with complete custom design capabilities 
Including a diverse oHering of UL/CSA approved: 
• Power transformers: 

standard core sizes from EI-28 to EI-86, Nylon 66, PBT 
or Phinolic bobbin materials, channel frame or PCB 
mounting, enclosures with or without endbells, and UL 
recognized AWM, terminal, or pin connections 

• Double protection power transformers: 
conform with UL 1411 seven hours construction and 
abnormal test requirements, 3500V dielectriC test 
voltage 

• Line matching transformers: 
70.7 and 25 volt, maximum power ieve/s from 2 to 16 
watts, standard core sizes from EI-41 to Ef-66, and a 
secondary impedance of 8 ohms 

• Telephone coupling transformers: 
high quality low insertion loss, core sizes from EI-19 to 
EI-35, frequency response of 300-3500Hz ± 
3dBa, and a secondary impedance of 500, 600, or 
900 ohms 

• Lamp ballast transformers: 
UL 935 listed simple reactance coil type 

• Wall-mount, plug-in adapters: 
European or American, 120V, 50/60Hz inputs, outputs 
from 3VDC to 24VDC, 100mA to l.7Amp, and 0.3 to 
14.4 watts 

And featuring: 
• PC pin, solder leg mount or lead wire connections 
• A complete line of mating cords and terminating plug 

connectors 

5600 
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THE SIGNAL WAY 
OF DOING BUSINESS 

PRONTO 24-Hour Shipment 
We have long recognized that, 
in most instances, engineers 
and buyers need immediate 
delivery of transformers and 
chokes. To meet this challenge, 
Signal maintains an extensive 
inventory of every item in this 
catalog - over 1,000 different 
transformers and chokes. More 
importantly, we're dedicated to 
shipping out each and every 
order (moderate quantities) 
within 24 hours: and we can 
usually fill your entire order. 
We call this service "PRONTO." 
Last year we shipped over 
20,000 such orders and we 
didn't disappoint anyone. 
How and Why We Are 
Able to Maintain Our 
Low Price Policy 
At Signal, we sell direct. 
There are no salesmen, or 
distributors - no middlemen, 
no extra mark-ups. We pass the 
savings on to you. We answer 
your questions directly. There 
is no chance of misinterpreta
tion and you get fast, accurate 
answers. We maintain larger 
inventories than any distributors 
could. We're able to react to your 
order requirements more quickly 
and efficiently. These savings 
have enabled us to install modern 
machinery, specify better mate
rialsc;md continuously invest in 
new R&D. In this manner, our 
prices are kept as low as possible. 
We both profit from this policy. 

A·2392 _ 

Advanced Technology 
and Innovation 
Signal has always been the 
leader in recognizing future trends 
in the industry. And we have suc
cessfully pioneered the develop
ment of revolutionary new prod
ucts such as: 
• SPLITITRAN® Split bobbin 
PC Board Transformers featuring 
non-concentric windings 
.FLATHEAD® Low profile, 
split bobbin designs for low height 
and closer board stacking 
.2-4-I'M Series'Lower cost/more 
efficient power transformers. 
All of these have subsequently 
become industry standards. Now 
we are pleased and proud to an
nounce two new series of trans
formers designed to meet all in
ternational standards as well as 
the new, emerging generation of 
UL standards. Our VDE certified 
ONE-4-ALL ™ Series, uses dual 
bobbins and an insulating shroud 
to meet international standards. 
It withstands a 4,000 VRMS test 
voltage and gives even better 
isolation and performance than 
our previous split bobbin types. At 
lower cost. 
The same principal has been ex
tended to our MORE-4-LESS TM 

line featured on the opposit~ page. 
Our FLATHEAD Series has been 
expanded to higher power levels 
to accommodate the demand for 
higher PC board power densities. 
All of this is renewed confirmation 
of Signal's leadership in setting 
the standards for the entire elec
tronic transformer industry. 

CUSTOM ORDERS 
We also recognize that no matter 
how hard we try, it is impossible 
to anticipCrte everyone's needs. 
Therefore, we are eager to discuss 
and evaluate your transformer 
and choke requirements. If we 
can't recommend a standard prod
uct that will do the job and save 
you money and time, we'll gladly 
quote on your requirement. Many 

For manufacturers' sales offices, see yellow pages 

times all that is needed is a mod
ification of one of our standards. 
Again, you will get conSistently 
high quality and very competitive 
prices, whether your order is for 
10 or 10,000 pieces. 
We don't have anyone out in the 
field telling you how good we are. 
We have to prove it to you by deed . 
Thank you for considering Signal. 

JIT Experts 
Signal pioneered direct market
ing of transformers long before 
the expression nT was coined. 
Signal welcomes the opportunity 
to program JIT shipments to 
your most stringent production 
requirements. 

BUY DIRECT· 
(516) 239-5777 

Contents (see following pages) 
• International Series with Lower Cost & 

Better Perfonnance 
• More-4-Less" High Power 
• One-4-AIJo P.C.B. and AII-4-00e" 
Chassis Mount 

• Triple Ootput & Regulated Supplies in ItP 
Applications 

• 00e-4-All" P.C.B. and AII-4-00e" 
Chassis Mount 

Class 2 
• P.C. Board Power Transfonners 

• FLATHEAD" Low Profile 
• Miniature P.C.B. 
• SPUTfl'RAN° - High Isolation 

• Lightweight/Low-Cost Small Power Transfonners 
• 2-4-1 Series 

• Transfonners for Triple-Output Regulated 
D.C. Supplies _ 

• Rectifier Power Transfonners 
• Chokes 

• Filter 
• Dual 

• Step-Down Auto Transfonners 
• Industrial Gmde Power Isolation Tmnsfonners 
• Custom Transfonners 

500 Bayview Ave. 
Inwood, NY 11696 

Tel: (516) 239-5777 
Fax: (516) 239-7208 

EEM 1991 



5600 TRANSFORMERS 5600 

GET MUCH MORE PERFORMANCE IN LESS SPACE WITH 
more-.-Iess" high power transforlners 

Part Number 
115V 230V 1OQ.115J200.23OV 

Nominal Nominal Nominal 
M4L-1-3 M4L-2-3 M4L-3-3 
M4L-1-6 M4L-2-6 M4L-3-6 
M4L-1-10 M4L-2-10 M4L-3-10 

Shrouded 
Terminal Block 

(Meets all standards) 

Secondary 
RMS 

VA Rating L 
300 115V@2.6A 3'j. 
600 115V@5.2A 3% 
1000 115V@8.7A 5% 

W 
3% 

Signal's M4L Line is designed with the 
following "ingredients": 
• Grain-Oriented Low Loss, High 
Saturation Steel 
• High Temperature Magnet Wire 
• Dual High Temperature Bobbins & 
Insulating Shroud 
• Rugged Dual Terminals (Screw or 
Quick-Connect) that have international 
approvals (VDE, IEC, etc.) AND 
• Superior Electrical & Manufacturing 
Engineering meeting UL, CSA, VDE, lEG 
and all international standards. 

Which accomplish further savings by: 
• Reducing the amount of steel and cop
per required for a given power rating 
• Eliminating hand applied tapes, pads or 
cross-over insulation 
• Reducing winding & lead terminating 
time. 

All of which leads to more: 
• Efficiency 
.Isolation (4000v RMS TEST) 
.Safety Standards (meets UL, VDE, 
GSA, lEG, etc.) 
AND Approximately V31ess space & 
weight. Hence, we call it the More-4-Less 
Series. 

1TIU1I4I.·1 
125V SMEM4l·3 
115V .. 

C 105V 115V 
.. 10DY .. 

50160 Hz .. OV 
OV 5O,fiJlHz 

PRIMARY SECONDARY OV ... 

C PRIMARY 

STYIIIMl-2 115V 
250 v 10DY 
230V ... 

C 
• OV 

210 V .. .. SECONDARY 
50/60 Hz 

'w • 
50/60 Hz 

PRIMARY 
OV 

OV 
PRIMARY SECONDARY 

Mtg. Mtg. 
H A B C ML MW Screw Lbs. 

33/. l'/a "Is 3'/. 2'j. 3'/. #10 7.0 
415A6 4% 1"/1. 3/. 33/. 3 4'1\. #10 14.3 
5% 5Y. 1% % 4% 3% 4"/1. Y. 22.0 

*Less expensive versions with wire leads that do not meet VOE are available on special order. 

THE PRONTOTM PLEDGE 
Because we are America's largest stocking 
manufacturer of power magnetics (oiler 1000 part 
numbers), we promise to ship a minimum of 24 
pieces in 24 hours, 

BUY DIRECT (516) 239-5777 
EEM 1991 For manufacturers' sales offices, see yellow pages A·2393 
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one-4-aII™ international 
MEETS UL, VDE, IEC, CSA AND ALL 

COST & BETTER PERFORMANCE THAN 

PC BOARD 
TYPE 

Pert No. VA 
(Size) 

14A·2.5·10 2.5 
14A·5.o-10 5.0 
14A-lO-l0 10.0 
14A·2o-10 20.0 
14A·30·10 30.0 
14A-56-10 56.0 
14A-2.5-12 2.5 
14A-5.0-12 5.0 
14A-lO-12 10.0 
14A-2o-12 20.0 
14A-30-12 30.0 
14A-56-12 56.0 
14A-2.5-16 2.5 
14A-5.0-16 5.0 
14A·l0-16 10.0 
,4A-20:,6 20.0 
14A-30-16 30.0 
14A-56-16 56.0 
14A-2.5-20 2.5 
14A-5.0-20 5.0 
14A-l0-20 10.0 
14A-20-20 20.0 
14A-30-20 30.0 
14A-56-20 56.0 
14A-2.5-24 2.5 
14A-5.0·24 5.0 
14A-lO-24 10.0 
14A-20'24 20.0 
14A-30-24 30.0 
14A-56-24 56.0' 
14A-2.5-26 2.5 
14A·5.0-28 5.0 
14A·l0-28 10.0 
14A-20'28 20.0 
14A-30-28 30.0 
14A-56-28 56.0 
14A-2.5-36 2.5 
14A-5.0-36 5.0 
14A-l0-36 10.0 
14A-2o-36 20.0 
14A-30-36 30.0 
14A-56-36 56.0 

5.0 1'111 
10.0 H. 
20.0 2V. 
30.0 2'111 
56.0 3 

10V C.T. @ 0.25A 
10V C.T. @ 0.5A 
10V C.T. @ 1.0A 
lOV C.T. @ 2.0A 
10V C.T. @ 3.0A 
10V C.T. @ 5.6A 

12.6VC.T. @ 0.2A 6.3V @ 0.4A 
12.6V C.T. @ 0.4A 6.3V @ OBA 
12.6VC.T. @ 0.6A 6.3V @ 1.6A 
12.6VC.T. @ 1.6A 6.3V @ 3.2A 
12.6VC.T. @ 2.4A 6.3V @ 4.6A 
12.6VC.T. @ 4.4A 6.3V @ 6.BA 

lBVC.T. @ 0.15A BV @ 0.3A 
16VC.T. @ 0.31A BV @ 0.62A 
16VC.T. @ 0.62A BV @ 125A 
16VC.T. @ 1.25A BV @ 2.5A 
16VC.T. @ 1.9A 8V @ 3.BA 
16VC.T. @ 3.5A BV @ 7.0A 
20VC.T. @ 0.12A 10V @ 0.24A 
20V C.T. @ 0.25A 10V @ O.SA 
20V C.T. @ 0.5A 10V @ 1.0A 
20V C.T. @ 1.0A 10V @ 2.0A 
20V C.T. @ 1.5A 10V @ 3.0A 
20V C.T. @ 2.BA 10V @ 5.6A 
24VC.T. @ O.lA 12V @ 0.2A 
24VC.T. @ 0.21A 12V @ 0.42A 
24V C.T. @ 0.42A 12V @ 0.B4A 
24V C.T. @ 0.B3A 12V @ 1.66A 
24VC.T. @ 1.25A 12V @ 2.50A 
24V C.T. @ 2.33A 12V @ 4.66A 
2BV C.T. @ 0.09A 
2BVC.T. @ O.lBA 
2BV C.T. @ 0.36A 
28V C.T. @ 0.72A 
28V C.T. @ 1.06A 
2BV C.T. @ 2.0A 

36VC.T. @ 0.07A 
36VC.T. @ 0.14A 
36V C.T. @ 0.28A 
36V C.T. @ 0.56A 
36V C.T. @ 0.B2A 
36V C.T. @ 1.56A 

• 
1"11. 1% .200 ."\00 1.000 

1 "" 
1% .200 ."\00 1.140 

lVa 1'111 .400 .400 1.480 
20/1. ,,,,. 

.550 .275 1.680 
2'h 1'0/,. .600 .300 1.900 

THE PRONTOlM PLEDGE 
Because we are America's largest stocking 
manufacturer of power magnetics (over 1000 part 
numbers), we promise to ship a minimum of 24 
pieces in 24 hours. 

Signal's International Series of transformers is designed and constructed to 
meet all U.S. and international standards such as Ul, VDE, IEC and CSA. This 
is accomplished by two factors: 

1. The dual bobbin construction including an overall insulating shroud as in
dicated in the exploded view of constructional details. 

2. The use of highly stable, high temperature material which more than meets 
Ul flammability requirements. 

The insulation system results in very high isolation between primary and 
secondary windings and from either to the core (or ground). HlpotTest is 4000v 
RMS. The dual bobbin non-concentric design reduces capacitance and eli
minates the need for an electrostatic-shield. 

These parts are available in both PC Board and Chassis Mount types from 2.5 
to 175 va. Coil winding and wire termination are simplified by the bobbin con
struction and the method of winding. The dual windings, when possible, are wound 
"bifilar" so that all anchor and Insulating tapes are eliminated. 

Also, since the windings are electrically balanced, there are no primary cir
culating currents and, if the secondaries are series-connected for a FWCT recti
fier, the balance makes filtering easier. 

The bobbin wall slots allow for all leads to be brought out of the winding area 
for termination. As a result, all wire crossovers and insulating pads are eli· 
minated. The insulating shroud position;s both bobbins accurately for core stack
ing and also provides the barriers for the 4000v RMS Test VOltage. 

These design improvements lower manufacturing costs. As a result, the series 
is truly universal and can be sold at lower prices than previous ·split bobbin" 
and "PC· types. 

Again, Signal Is there first - with the best - and at lower cost. 

P Lb •• 

0.02580 #4 2 0.37 
0.03880 #4 2 0.53 
0.03880 #4 2 0.90 
0.045SQ 1~ 20/1. #6 4 ·,.,5 
0.045SQ 2 2'h #6 4 1.70 

BUY DIRECT (516) 239-5777 
A·2394 For manufacturers' sales offices, see yellow pages 
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... series lransformers 
INTERNATIONAL STANDARDS AT LOWER 
EXISTING SPLIT-BOBBIN TYPES! 

EIPlIDED 'lEW OF 
cOlmumol CHASSIS MOUNT 

WALL SLOTS BRING 
LEADS OUT OF 
WINDING AREA 

I 
I 

BOBBINS & SHROUD I 
MADE OF MATERIAL TO L 

MEET UL94 V - 0 1 
FLAMMABILITY I 

REQUIREMENTS ---'.-r--~ 

~ INSULATING SHROUD 
IU-I-~""""'''' PROVIDES 4000 V RMS 

TEST VOLTAGE 

/' 

Part No_ VA Sacondary RMS Rating 
(Size) 58r1aa pa,.lIal 

A41-25-10 25 10VC.T. @ 2.5A 5V @ 5.0A 
A41-43-10 43 10VC.T. @ 4.3A 5V @ B.6A 
A41-BO-l0 BO 10VC.T. @ B.OA 5V @ 16.0A 
A41-13O-10 130 10V C.T. @ 13.0A 5V @ 26.0A 
A41-175-10 175 10VC.T. @ 17.5A 5V @ 35.0A 
A41-25-12 25 12.6VC.T. @ 2.0A 6.3V @ 4.0A 
A41-43-12 43 12.6V C.T. @ 3.4A 6.3V @ 6.BA 
A41-BO-12 BO 12.6VC.T. @ 6.3A B.3V @ 12.6A 
A41-130-12 130 12.6V C.T. @ 10.3A 6.3V @ 20.6A 
A41-175-12 175 12.6VC.T. @ 14.0A 6.3V @ 2B.OA 
A41-25-16 25 16V C.T. @ 1.6A BV @ 3.2A 
A41-43-16 43 16VC.T. @ 2.7A BV @ 5.4A 
A41-BO-16 BO lBV C.T. @ 5.0A BV @ 10.0A 
A41-130-16 130 16VC.T. @ B.1A BV@ 16.2A 
A41-175-16 175 lBVC.T. @ 11.0A BV @ 22.0A 

A41-25-20 25 20V C.T. @ 1.25A 10V @ 2.5A 
A41-43-20 43 20V C.T. @ 2.2A 10V @ 4.4A 
A41-BO-20 BO 20V C.T. @ 4.0A 10V @ B.OA 
A41-130-20 130 20V C.T. @ 6.5A 10V @ 13.0A 
A41-175-20 175 20V C.T. @ B.BA 10V @ 17.6A 
A41-25-24 25 24VC.T .. @ lA 12V @ 2A 
A41-43-24 43 24VC.T. @ 1.BA 12V @ 3.6A 
A41-60-24 60 24V C.T. @ 3.3A 12V @ 6.6A 
A41-130-24 130 24V C.T. @ 5.4A 12V @ 10.BA 
A41-175-24 175 24V C.T. @ 7.3A 12V @ 14.6A 
A41-25-2B 25 2BV C.T. @ 0.9A 14V @ 1.B6A 
A41-43-2B 43 2BVC.T. @ 1.5A 14V @ 3.0A 
A41-BO-2B BO 2BV C.T. @ 2.BA 14V @ 5.6A 
A41-130-2B 130 2BV C.T. @ 4.6A 14V @ 9.2A 
A41-175-2B 175 2BV C.T. @ 6.25A 14V @ 12.5A 
A41-25-36 25 36VC.T. @ 0.7A lBV @ 1.4A 
A41-43-36 43 36V C.T. @ 1.2A lBV @ 2.4A 
A41-BO-36 BO 36V C.T. @ 2.2A lBV @ 4.4A 
A41-13O-36 130 36V C.T. @ 3.6A lBV @ 7.2A 
A41-175-36 175 36V C.T. @ 4.BA lBV @ 9.6A 
A41-25-230 25 230VC.T. @ O.llA 115V @ 0.22A 
A41-43-230 43 230VC.T. @ 0.19A 115V @ 0.3BA 
A41-BO-230 BO 230V C.T. @ 0.35A 115V @ 0.7A 
A41-13O-23O 130 23OVC.T. @ 0.57A 115V @ 1.14A 
A41-175-230 175 230VC.T. @ 0.76A 115V @ 1.52A 

THE PRONTOlM PLEDGE 
Because we are America's largest stocking 
manufacturer of power magnetics (over 1000 part 
numbers), we promise to ship a minimum of 24 
pieces in 24 hours. 

VA 
25 

43 

80 
130 

175 

L 
2'0/;. 

3'k 
21,2 

2'0/;. 

3'k 

BUY DIRECT (516) 239-5777 

TYPE 

Dimensions 
W H A B C 
1% 20/1. 2 l'Ao 0/1. 

21;16 ~11f16 2'/. l'k 0/1. 

2% 3 - 1% 0/1. 

2% 3% - 1% % 

27k 3% - 1% % 

EEM 1991 For manufacturers' sales offices, see yellow pages 

[Terminals 
0/;.(.187) 

0/;.(.187) 

0/,.(.187) 

'1.(0.25) 

'14(0.25) 

5600 

Mtg- Mig. Mlg_ 
Style ML MW Screw Lbs. 

C 2% - #6 1.25 

C 210/16 - #6 1.6 

B 2 20/;. #6 2.8 

B 2'14 21,2 #8 4.1 

B 21,2 21,2 #8 5.5 

A·2395 



5600 TRANSFORMERS 

one-4-all ·transforllters ... 
p.c. board for triple-output 

regulated supplies in (,up) applications 

PC BOARD 
. TYPE 

IU 
Recognized Component 
UnderwrHers Labs Inc. 

PART NUMBER 

• Dual complementary outputS-With 
your regulators, ± 12 VDC and ± 15 
VDC. 

• Additional isolated single output gives 
you 5VDC after regulation. 

• Low noise alternative to multi-output 
switchers. 

• PC board mount has the advantages 
of Signals one-4-all International 
Series-isolation and dual bobbin 
construction 

• UL recOgnized UL506. 
• Designed to meet VDE, lEG, GSA. 

5600 

PRIMARY 50160 Hz DCDUTPUT VA SUGGESTED COMPONENTS ~ C4 See Note (j) 

115J230V Regulator 1 Regulator 2 C, Ca IC1@ 1C2@ 1C3@ 

14A-2o-512 5V@750MA ±12V@200MA 20 2.3KMFD 600MFD LM-323K-5 LM-340K-12 LM-32DK-12 
@ @ 

14A-2o"515 5V@75OMA ±15V@175MA 2D 50VDC 50VDC LM-323K-5 LM-34oK-15 LM-320K-15 

14A-30-512 5V@1.25A ±12V@25OMA 30 4.1 KMFD LM-323K-5 LM-34DK-12 LM-32oK-12 
@ 

14A-3O-515 5V@ 1.25A ±15V@2ooMA 30 15VDC LM-323K-5 LM-34oK-15 LM-320K-15 

14A-56-512 5V@3A ±12V@30oMA 56 10.0 KMFD 1.1 KMFD LM-338® LM-340K-12 LM-32DK-12 
@ @ 

14A-56-515 5V@3A ±15V@25OMA 56 15VDC 50VDC LM-338® LM-34DK-15 LM-32DK-15 

Note <D: Output capacitors C2 and C. are required to. stabilize l1l!lulators. Values can be 1 MFD min. tantalum or 10 MFD min. electrolytic. 20V min. 
Note <2>: LM-336 is an adjustable regulator and MFR's specifications (National Semiconductor) should be consulted for values of external components. 
l1Iote@: All IC's are National Semiconductor types. 
Note @: All bridges are EDI types. 

D1@ 

PE20 

PE20 

PE20 

PE20 

PP20 

PP20 

~W-----1 SOUARE PC 

D2@ 

PF20 

PF20 

PF20 

PF20 

PF2D 

PF2D 

115V 
50·60 Hz ~ 5VDC 

~OUIPUI 

9 

+ 15V DC 
or 

+ 12V DC 

II--N-II TERMINALS 

Tn_I m~ 1'ri'OL-1_M~:·II il9 
r--H I--c--I J.. 

PRIMARIES ARE DESIGNED TO '-+---+--+--+--<> common 
BE USED SIMULTANEOUSLY. 
THAT IS. THEY MUST BE USED 
EITHER SERIES OR PARALLEL 
CONNECl EO (AS ONE WINDING) 

Dimensions 
VA L W H A 

20.0 2% 17/8 1% .400 

B c 

-12VDC 
or 

-15V DC 

D 
.400 1.460 .200 

Pin 
Dimensions 

0.038S0 

30.0 2% 23/16 19116 .550 .275 1.680 .275 0.045S0 

56.0 3 2112 113116 .600 .300 1.900 .300 0.045S0 

Because we are America's largest stocking 
manufacturer of power magnetics (over 1000 part 
numbers). we promise to ship a minimum of 24 
pieces in 24 hours. 

BUY DIRECT (516) 239-5777 

OPTIONAL NYLON MTG ~ . 
SCREW AND NUT I I 

CLEARANCE HOLE FOR ~¥" MIN 

Mtg. Mtg.Screw 
M N P Size Quanti 

#4 2 

4 

2 2% #6 4 

A·2396 For manufacturers' sales offices, see yellow pages 

Lbs. 

0.90 

1.15 

1.70 

EEM 1991 



5600 TRANSFORMERS 

all-4-one TM transfonlters ... 
chassis mount for triple-output 

regulated supplies in (,up) applications 

CHASSIS MOUNT 
TYPE 

su 
Recognized Component 
Underwrtters Labs Inc. 

PART NUMBER 

• Dual complementary outputs-with your 
regulators, ± 12 VDC and ± 15 VDC. 

• Additional isolated single output gives 
you 5VDC after regulation. 

• Low noise alternative to mUlti-output 
switchers. 

• Chassis mount has the advantages of 
Signals a"-4-one International Series
isolation dual bobbin construction. 

• UL recognized UL506. 
• Designed to meet VDE, IEC, CSA. 

PRIMARY 501&0 Hz DC DUTPUT VA SUGGESTED COMPONENTS ~ C4 See Note (j) 

1151230V Regulator 1 Regulator 2 C1 C3 IC1@ IC2@ 1C3@ Dl® D2® 

A41-25-512 5V@1.25A ±12V@150MA 25 4.1 KMFD 600MFD LM-323K-5 LM-340K-12 LM-320K-12 PE20 PF20 
@ @ 

A41-25-515 5V@1.25A ±15V@130MA 25 15VDC 50VDC LM-323K-5 LM-340K-15 LM-320K-15 PE20 PF20 

A41-43-512 5V@2A ±12V@300MA 43 8KMFD 1.1 KMFD LM-323K-5 LM-340K-12 LM-320K-12 PE20 PF20 
@ @ 

M1-43-515 5V@2A ±15V@250MA 43 15VDC 50VDC LM-323K-5 LM-340K-15 LM-320K-15 PE20 PF20 

M1-00-512 5V@3.5A ±12V@600MA 80 10 KMFD 2.1 KMFD LM-338@ LM-340K-12 LM-320K-12 PP20 PF20 
@ @ 

M1-80-515 5V@3.5A ±15V@500MA 80 15VDC 50VDC LM-338@ LM-340K-15 LM-320K-15 PP20 PF20 

Note <D: Output capacttors e2 and e. are required to stabilize regulators. Values can be 1 MFD min. tantalum or 10 MFD min. electrolytic. 20V min. 
Note ®: LM-338 is an adjustable regulator and MFR's specWications (National Semiconductor) should be consuRed for values of external components. 
Note @: Allie's are National Semiconductor types. 
Note @: All bridges are EDI types. 

115V 
50/60 Hz 

~ 5VDC 
~DutPut 

9 
+15VDC 

or 
+l2VDC 

PRIMARIES ARE DESIGNED TO y----+-+--r--ocommon 
BE USED SIMULTANEOUSLY, 
THAT IS, THEY MUST BE USED 
EITHER SERIES OR PARALLEL 
CONNECTED (AS ONE WINDING) 

VA L W 

25 213As F/B 

Dimensions 
H 

25/1S 

43 3Ve 21As 21111S 

80 2112 2% 3 

A 
2 

2% 

-12VDC 
or 

-15V DC 

B 

1Ve 

1Ve 

1% 

Because we are Amenca's largest stocking 
manufacturer of power magnetics (over 1000 part 
numbers), we promise to ship a minimum of 24 
pieces in 24 hours. 

C 
o/,s 

5As 

o/,s 

BUY DIRECT (516) 239-5777 

Mtg. 
Terminals Style 

3As (.187) C 

3As(.187) C 

3As (.187) B 

MTG STYLE B 

:filf~rl 
QUICK-CONNECT OR 

SOLDER LUG TERMINAL 

~
CLEARANCESLOT T FOR MTG SCREW 

Mw 

8 8.1 
f--ML --I 

Mtg. Mtg. 
ML MW Screw Lbs. 

2% #6 1,25 

213As #6 1.6 

2 23As #6 2.8 

5600 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2397 



5600 TRANSFORMERS 5600 

class 2 transformers 
• Available in ratings of 2.5 through 80VA 
• Choose between inherently limited and non-inherently limited. 

• Designed with the same dual bobbin construction as our International Series . 
• :4000 VRMS Primary and Secondary isolation. 

JiU 
Recognized Component 
Underwriters Labs Inc. 

Ul1585 CLASS 2 

Specifications 
PART NO. SECONDARY SECONDARY 

RMSRATING FUSE REQD. 
CL2-2.S-12 12V@ .20A N/A* 
CL2-2.S-24 24V@ .10A N/A* 
CL2-S.0-12 12V@ .42A N/A* 
CL2-S.0-24 24V@.20A N/A* 

CL2-10-12 12V@ .83A N/A* 

CL2-10-24 24V@ .42A N/A* 
CL2-20-12 12V@1.66A N/A* 
CL2-20-24 24V@ .833A N/A* 
CL2-30-12 12V@2.S0A 3.0A** 

CL2-30-24 24V@1.2SA N/A* 

CL2-S0-12 12V@4.20A S.OA** 
CL2-S0-24 24V@2.10A 2.SA** 

SCHEMATIC 

115V 6~ 
50160 Hz 4 ot---3 

115V 3~ 
501tiO Hz 1 ot---3 

[

7 PRIMARIES ARE DESIGNED TO 
BE USED SIMULTANEOUSL~ 
THAT IS. THEY MUST BE USED 
EITHER SERIES DR PARALLEL 
CONNECTED (AS ONE WINDING). 
(See mecttanical drawing for 

12 correct footprint) 

DIMENSIONS 

CLEARANCE HOLE FOR 
OPTIONAL NYLON MTG 

SCREW AND NUl 

Dimensions Pin MIg. MIg. Screw 
VA L W It ABC Dimensions M N P Size Quantity Lbs. 
2.5 1'1. 10/,. lV •. 200 .250 1.000 0.025S0 1'1\. - - #4 2 0.25 
5.0 1% 10/,. 1% .200.400 1.000 0.02550 1'1\. - - #4 2 0.37 

10.0 1'10 10/,. 1% .200 .400 1.140 0.038S0 1% - - #4 2 0.53 
20.0 2% 1'Is W. .400 .400 1.460 0.038S0 lV, #4 2 0.90 
30.0 20/8 20/1. 10/, •. 550 .275 1.680 0.04550 - 1% 20/1. #6 4 1.15 
50.0 3 2V, 1'0/, •. 600 .300 1.900 0.045S0 - 2 2V, #6 4 1.70 

THE PRONTOT. PLEDGE 
Because we are America's largest stocklng 
manufacturer of power magnetics (over 1000 part 
numbers), we promise to ship a minimum of 24 
pieces in 24 hours. 

BUY DIRECT (516) 239-5777 

CHASSIS MOUNT 
TYPE 

M1 
Recognized Component 
Underwriters Labs Inc. 

Ul1585 CLASS 2 

Specifications 
'INHERENTLY LIMITED 

"NON-INHERENTLY LIMITED 
MAXIMUM SECONDARY FUSE VALUE SPECIFIED 

ALL PRIMARIES ARE 1151230 VOLT SOI60 HZ 

PART NO. SECONDARY SECONDARY 
RMSRATING FUSE REQD. 

CL2-2S-12 

CL2-2S-24 
CL2-40-12 
CL2-40-24 

CL2-80-24 

SCHEMATIC 

115V 6~ 
50i60Hz S ~ 

115V 2~ 
5OJ60Hz , ~ 

MfG. STYLEC 

DIMENSIONS 

Dimensions 

12V@2.10A 

24V@1.0SA 
12V@3.33A 
24V@1.66A 

24V@3.33A 

[ 

7 PRIMARIES ARE DESIGNED TO 
BE USED SIMULTANEOUSL~ 
THAT IS. THEY MUST BE USEO 
EITHER SERIES OR PARAUEL 
CONNECTED (AS ONE WINDING). 

12 

MTG. STYLEB 

2.SA** 

N/A* 
4.0A** 
2.0A** 
4.0** 

H-;'. 'n 'm;;r : H 
1 0 j 

QUICK-CONNECT OR 
SOLDER LUG TERMINAL 

~
CLEARANCESLOT 

a T FOR MTG. SCREW 

Mw 

9 B 1. 
I-ML-1 

MIg. Mig. MIg. 

VALWHABC Terminals Style ML MW Screw 
25 2'0/1. 1'1. 20/1. 2 1 Y. 0/,. 0/1. (.187) C 2% #6 

40 3Y. 2'11. 2''11. 2% lY. 0/1. 0/10(.187) C 2'0/1. - #6 

80 2Y2 2% 3 - 1% 0/1. 0/1 •. (.187) B 2 20/1. #6 

Lbs. 
1.25 

1.6 

2.8 

A·239B For manufacturers' sales offices, see yellow pages EEM 1991 



5600 TRANSFORMERS 5600 

flathead®plug in porwvar lransformen 
•.• in 2 new larger siles 

FOR PRINTED CIRCUIT APPLICATIONS 
2.5VA - 0.650 inches high 
6VA - 0.850 inches high 
12VA - 1.065 inches high 
24 VA - 1.250 inches high 
48 VA - 1.375 inches h 

Part No. Size 

@lM CSA Certification 
Available 

Recognized Component 
Underwriters Labs Inc. 

Signal expanded its Flat
head® Series because 
of the trend toward higher 
power usage on PC boards. 
Two larger sizes (24 and 
48 VA) are now available. 

Basic design, layout and 
construction specifications 
have not changed. The only 
exception is that more rug
ged plug-in pins, using 
square wire, have been in
corporated in order to pro
perly handle the weights 
and currents required. 

5 SIZES 

LOW PROFILE: Allows %" card 
spacing for 2.5va units, 1 inch card 
spacing for 6va units, or 1'/4" inch 
card spacing for 12va units, 1'12" inch 
card spacing for 24va and lO/S" inch 
card spacing for 48va. 

DUAL PRIMARIES: 115/230v, 50/60 
Hz. 

NON-CONCENTRIC WINDING:' 
Where secondary is wound along
side primary rather than directly 
over it. This added isolation reduces 
inter-winding capacitance and elimi
nates the need for an electro-static 
shield. 

1500V. RMS HIPOT: Is standard be
cause of the advantage of non
concentric windings. 

HUM-BUCKING CONSTRUCTION: 

l-Ti;iirir---lI-T-hi;i,7rr-~rnii--+-T.ri~;.m.-+---------------l (Semi-toroidal) results in reduced 
radiated magnetic field and bal-

EEM 1991 

THE PRONTO'· PLEDGE 
Because we are America's largest stocking 
manufacturer 01 power magnetics (over 1000 part 
numbers), we promise to ship a minimum of 24 
pieces in 24 hours. 

CLEARANCE HOLE FOR #4 SCREW 
CLEARANCE HOLE FOR # 6 SCREW 

BUY DIRECT (516) 239-5777 
For manufacturers' sales offices, see yellow pages 

anced windings. 

The LP line of transformers is ideal 
for low height, critical pc board 
power applications in semi-conduc
tor control and instrumentation. 
They are used extensively in single 
or dual output dc supplies and iso
lated control circuit and reference 
supplies. 

A·2399 



5600 TRANSFORMERS 5600 

minialure plug in Iransforman 
SINGLE. 
115V PRIMARY 
TYPE PC 6 PINS 

PRIMARY 50/500 Hz 
Single 115V Dual 115/230V 

(8 Pin) (8 Pin) 

PC 10-90 OPC 10-90 
PC 10-120 OPC 10-120 
PC 10-440 OPC 10-440 
PC 10-1000 OPC 10-1000 
PC 10-2400 OPC 10-2400 

PC 12-70 OPC 12-70 
PC 12-100 OPC 12-100 
PC 12-350 OPC 12-350 
PC 12-800 OPC 12-800 
PC 12-2000 OPC 12-2000 

PC 16-55 PPC 16-55 
PC 16-75 OPC 16-75 
PC 16-260 OPC 16-260 
PC 16-640 OPC 16-640 
PC 16-1500 OPC 16-1500 

PC 20-45 OPC20-45 
PC 20-60 OPC 20-60 
PC 20-220 OPC 20-220 
PC 20-500 OPC20-500 
PC 20-1200 OPC 20-1200 

PC 24-35 OPC 24-35 
PC 24-50 OPC 24-50 
PC 24-180 OPC 24-180 
PC 24-450 OPC 24-450 
PC 24-1000 OPC 24-1000 

PC 28-30 OPC 28-30 
PC 28-40 OPC28-40 
PC. 28-160 OPC 28-160 
PC 28-360 OPC 28-360 
PC 28-800 OPC28-800 

PC 34-25 OPC34-25 
PC 34-35 OPC34-35 
PC 34-125 OPC34-125 
PC 34-300 OPC34-300 
PC 34-700 OPC34-700 

PC 40-20 OPC40-20 
PC 40-30 OPC40-30 
PC 40-110 OPC40-110 
PC 40-250 OPC 40-250 
PC 40-600 OPC40-600 

PC 56-15 OPC 56-15 
PC 56-20 OPC 56-20 
PC 56-80 OPC 56-80 
PC 56-180 OPC 56-180 
PC 56-420 OPC 56-420 

PC 120-8 OPC 120-8 
PC 120-10 OPC 120-10 
PC 120-35 OPC 120-35 
PC 120-85 OPC 120-85 
PC 120-200 OPC 120-200 

SECONDARY RMS RATING" 
Size 

Serle. Parallel (VA) 

10V C.T. @ 90MA 5V@180MA 1.0 
10V C.T. @ 120MA 5V@240MA 1.2 
10V C.T. @ 440MA 5V@880MA 4.4 
10VC.T. @ lA 5V@2A 10 
10V C.T. @ 2.4A 5V@4.8A 24 

12.6V C.T. @ 70MA 6.3V@140MA 1.0 
12.6V C.T. @ 100MA 6.3V@200MA 1.2 
12.6V C.T. @ 350MA 6.3V@700MA 4.4 
12.6V C.T. @ 800MA 6.3V@ 1.6A 10 
12.6V C.T. @ 2A 6.3V@4A 24 

16V C.T. @ 55MA 8V @ 110MA 1.0 
16V C.T. @ 75MA 8V@ 150MA 1.2 
16V C.T. @ 260MA 8V@520MA 4.4 
16V C.T. @ 640MA 8V@ U8A 10 
16VC,T. @ 1.5A 8V@3A 24 

20VC.T. @45MA 10V@90MA 1.0 
20VC.T. @60MA 10V@ 120MA 1.2 
20V C.T. @ 220MA 10V@440MA 4.4 
20V C.T. @ 500MA 10V@ lA 10 
20V C.T. @ 1.2A 10V @2.4A 24 

24V C.T. @ 35MA 12V@70MA 1.0 
24V C.T. @ 50MA 12V@ 100MA 1.2 
24V C.T. @ 180MA 12V@360MA 4.4 
24V C.T. @ 450MA 12V@900MA 10 
24VC.T.@ lA 12V@2A 24 

28V C.T. @ 30MA 14V@60MA 
28V C.T. @ 40MA 14V@80MA 
28V C.T. @ 160MA 14V @320MA 4.4 
28V C.T. @ 360MA 14V@720MA 10 
28V C.T. @ 800MA 14V @ 1.6A 24 

34V C.T. @ 25MA 17V@50MA 
34V C.T. @ 35MA 17V@70MA 
34V C.T. @ 125MA 17V@ 250MA 4.4 
34V C.T. @ 300MA 17V@ 600MA 10 
34V C.T. @ 700MA 17V@ 1.4A 24 

40V C.T. @ 20MA 20V@40MA 
40VC.T.@30MA 20V@60MA 
40VC.T.@110MA 20V@220MA 4.4 
40V C.T. @ 250MA 20V@500MA 10 
40V C.T. @ 600MA 20V @ 1.2A 24 

56V C.T. @ 15MA 28V@30MA 
56V C.T. @ 20MA 28V@40MA 1.2 
56V C.T. @ 80MA 28V @ 160MA 4.4 
56VC.T.@180MA 28V@360MA 10 
56V C.T. @ 420MA 28V@840MA 24 

120V C.T. @ 8MA 60V@ 16MA 
120V C.T. @ 10MA 60V@20MA 
120VC.T.@35MA 60V@70MA 4.4 
120V C.T. @ 85MA 60V@170MA 10 
120V C.T. @ 200MA 60V@400MA 24 

See Table on oPPosite page for method of determining RMS secondary Current. 

A·2400 

THE PRONTOTM PLEDGE 
Because we are America's largest stocking 
manufacturer of power magnetics (over 1000 part 
numbers), we promise to ship a minimum of 24 
pieces in 24 hours. 

BUY DIRECT (516)2;39-5777 
For manufacturers' sales offices, see yellow pages 

DUAL 
115/230V PRIMARY 
TYPE DPC 8 PINS 

EEM 1991 



5600 TRANSFORMERS 5600 

••• for printed circuits applkations 
Signal has the most complete and di
versified selection of miniature plug-in 
power transformers. 
Primary ratings of 115V (Style PC - 6 
Pin) or Dual 115/230V (Style DPC-8 
Pin) are standard for the entire line. 
1500V. Hipot is standard. 
Size 1.0 is used extensively where 
height is a limiting factor since its 
height of 0.83 inches allows 1 inch 
spacing of PC boards. Size 24 is 
unusual since 24 watt PC transform
ers are not readily available, espe
cially with a height of 1% inches. 
The RMS current ratings are based 
on a load regulation of 15-20% and 
not on temperature rise (except for 
the largest item, size 24). Therefore, 
these ratings may be exceeded with
out overheating, if the additional drop 
in full load "Voltage is acceptable. 
There is, of course, a limit and it 
would be best to check with our engi
neering department Qn specific units. 

The secondary currents shown in the 
tables are RMS ratings. Depending 
upon rectifier circuit configurations, 
the RMS secondary current is differ
ent than the DC output current. This 
is indicated in the chart below: 

For example, in a F.W. Bridge circuit 
with a capacitive filter, if the load is 
1 Amp DC, the RMS Secondary cur
rent is 1.6 to 1.8 Amp RMS. 

~'Al 
Recognized Component 
Underwriters Labs, Inc. 

THE PRONTOT .. PLEDGE 
Because we are America's largest stocking 
manufacturer of power magnetics (over 1000 part 
numbers), we promise to ship a minimum of 24 
pieces in 24 hours. 

BUY DIRECT (516) 239-5777 

CSA Certification 
Available 

) 
MO 

.156010. -- -!f 
(4 Holes) "Slide On" 

'------ MW Brocket for r-- Sizes 10 & 24 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2401 



5600 TRANSFORMERS 5600 

cut size and Yleightwith "2·4·I"TM • • • • 
The 2-4-1 series is an illustration of 
the use of creative design applied 
to small power transformers. The 
result is a line where. for a given va 
rating. size and weight are reduced 
almost 50%. Hence the name "241" 
series .. 

AVAILABLE WITH SINGLE (11SV) OR 
DUAL (11S/230V) PRIMARIES 

~'M 
Recognized Component 
Underwriters Labs Inc. 

• BOBBIN WOUND-Maximum 
Utilization of Winding Area
Space .and Size Reduced. 

• SPLIT BOBBIN - NON-CONCEN
TRIC WINDING - Lower Capac
itance-Better Insulation -2500V 
RMS Hipot-No need for Electro
Static Shield - High Isolation and 
Insulation Resistance. No Cross
Overs of Primary and Secondary 
Leads. 

• SPECIAL TERMINAL - Solder or 
Quick-Connect. 

The series is available with single 
115V or dual 115/230V primary. 
rated 50/60 Hz. Class S insulation is 
used for a maximum total tempera
ture rating of 130°C continuous. 

DIMENSIONS 

Size VA L 

3 2.4 2U6 
4 6 2% 
5 12 2l3i'6 
6 30 3% 
7 56 3% 
8 100 4~2 

CSA Certification 
Available 

W 

13<6 
1% 
1% 
1% 
11~6 
2% 

Grain
Oriented 
Core 

THE PRONTOlll PLEDGE 
Because we are America's largest stocking 
manufacturer of power magnetics (over 1000 part 
numbers). we promise to ship a minimum of 24 
pieces in 24 hours. 

H 

W6 
1% 
1% 
11~6 
2% 
2'<~ 

BUY DIRECT (516) 239-5777 

A 
1% 
11J<6 
11~6 
2~6 
21J<6 
33<6 

A·2402 For manufacturers' sales offices, see yellow pages 

B 

Split 
Bobbin 
Winding 

Solder or 
auick-Connect 

Terminal 

ML Lb •• 

0.25 
0.44 
0.7 
1.1 
1.7 
2.75 

EEM 1991 



5600 TRANSFORMERS 5600 

series of small power transformen 
AVAILABLE WITH SINGLE (115V) OR 
DUAL (115/230V) PRIMARIES 

@-
Recognized Component 
Underwriters Labs Inc. 

CSA Certification 
Available 

MEnioD OF DETERMINING 
SECONDARY CURRENT RATINGS 
The secondary currents shown in the tables 
are RMS ratings. Depending upon rectifier 
circuit configurations, the RMS secondary 
current is different than the DC output current. 
This is indicated in the chart below: 

RMS 
Secondary 

Rectifier Current 
Type Filter Type ts 

Full Wave Choke Input = 0.7 x 
Center-Tap DC Amps 
Full Wave Capacitor Input = 1 to 1.2 x 
Center-Tap DC Amps 

Full Wave 
Bridge 

Choke Input = DC Amps 

Full Wave Capacitor Input = 1.6 to 1.8 x 
Bridge DC Amps 

For example, in a F. W. Bridge circuit with a 
capacitive filter, if the load is 1 Amp DC, the 
RMS Secondary current is 1.6 to 1.8 Amp RMS. 

CUSTOM VARIATIONS 
Signal is equipped to quote on Custom Varia-
tions of "241" types. The secondary combina-
tions are restricted by the number of second-
ary terminals available, as fallows: 

Maximum Number 01 
Size Secondary Terminals VA Rating 

3 3 2.4 
4 4 6 
5 4 12 
6 5 30 
7 5 56 
8 5 100 

We answer requests promptly and can deliver 
prototypes in one to three weeks. Production 

Part Number 
Single 115V Dual 115/230V 

241-3-10 Not Available 
241-4-10 DP 241-4-10 
241-5-10 DP 241-5-10 
241-6-10 DP 241-6-10 
241-7-10 DP 241-7-10 
241-8-10 DP 241-8-10 

241-3-12 Not Available 
241-4-12 DP 241-4-12 
241-5-12 DP 241-5-12 
241-6-12 DP 241-6-12 
241-7-12 DP 241-7-12 
241-8-12 DP 241-8-12 

241-3-16 Not Available 
241-4-16 DP 241-4-16 
241-5-16 DP 241-5-16 
241-6-16 DP 241-6-16 
241-7-16 DP 241-7-16 
241-8-16 DP 241-8-16 

241-3-20 Not Available 
241-4-20 DP 241-4-20 
241-5-20 DP 241-5-20 
241-6-20 DP 241-6-20 
241-7-20 DP 241-7-20 
241-8-20 DP 241-8-20 

241-3-24 Not Available 
241-4-24 DP 241-4-24 
241-5-24 DP 241-5-24 
241-6-24 DP 241-6-24 
241-7-24 DP 241-7-24 
241-8-24 DP 241-8-24 

Part Number Secondary Secondary 
RMS Ratn Single 115V Dual 115/230V RMS Rating 

10V C.T. @ 0.2SA 241-3-28 Not Available 28V C.T. @ 0.08SA 
10V C.T. @ 0.6A 241-4-28 DP 241-4-28 28V C.T. @ 0:2A 
10VC.T.@1.2A 241-5-28 DP 241-5-28 28V C.T. @ 0.42A 
10V C.T. @ 3.0A 241-6-28 DP 241-6-28 28V C.T. @ 1.IA 
10V C.T. @ S.OA 241-7-28 DP 241-7-28 28V C.T. @ 2.0A 
10V C.T. @ lOA 241-8-28 DP 241-8-28 28V C.T. @ 3.6A 

12.6V C.T. @ 0.2A 241-3-36 Not Available 36V C.T. @ 0.06SA 
12.6V C.T. @ O.SA 241-4-36 DP 241-4-36 36V C.T. @ O.17A 
f2.6V C.T. @ 1.0A 241-5-36 DP 241-5-36 36V C.T. @ 0.35A 
12.6V C.T. @ 2.SA 241-6-36 DP 241-6-36 36V C.T. @ 0.8SA 
12.6V C.T. @ 4.0A 241-7-36 DP 241-7-36 36V C.T. @ I.SA 
12.6V C.T. @ 8.0A 241-8-36 DP 241-8-36 36V C.T. @ 2.8A 

16VC.T. @O.ISA 241-3-48 Not Available 48V C.T. @ O.OSA 
16V C.T. @ 0.4A 241-4-48 DP 241-4-48 48V.C.T. @ 0.125A 
16V C.T. @ 0.8A 241-5-48 DP 241-5-48 48V C.T. @ 0.25A 
16V C.T. @ 2.0A 241-6-48 DP 241-6-48 48V C.T. @ 0.63A 
16V C.T. @ 3.SA 241-7-48 DP 241-7-48 48VC.T.@ 1.2A 
16V C.T. @ 6.25A 241-8-48 DP 241-8-48 48V C.T. @ 2.0A 

20V C.T. @ 0.12A 241-3-56 Not Avai lab Ie S6V C.T. @ 0.045A 
20V C.T. @ 0.3A 241-4-56 DP 241-4-56 S6V C.T. @ O.l1A 
20V C.T. @ 0.6A 241-5-56 DP 241-5-56 56V C.T. @ 0.22A 
20V C.T. @ 1.5A 241-6-56 DP 241-6-56 56V C.T. @ 0.54A 
20V C.T. @ 2.8A 241-7-56 DP 241-7-56 S6VC.T. @ 1.0A 
20V C.T. @ S.OA 241-8-56 DP 241-8-56 S6V C.T. @ 1.8A 

24V C.T. @ O.IA 241-3-120 Not Available 120V C.T. @ 0.02A 
24V C.T. @ 0.2SA 241-4-120 DP 241-4-120 120V C.T. @ O.OSA 
24VC.T.@0.SA 241-5-120 DP 241-5-120 120V C.T. @ O.IA 
24V C.T. @ 1.25A 241-6'-120 DP 241-6-120 120V C.T. @ 0.2SA 
24V C.T. @ 2.4A 241-7-120 DP 241-7-120 120V C.T. @ O.SA 
24V C.T. @ 4.0A 241-8-120 DP 241-8-120 120V C.T. @ 0.8SA 

lead times can be scheduled with very rea-
Explanation of part number series 241 Size-4 Sec. VOlts· 36 Prefix HOP" used for dual primary versions sonable lead times. 

THE PRONTOTII PLEDGE 
Because we are America's largest stocking 
manufacturer of power magnetics (over 1000 part 
numbers), we promise to ship a minimum of 24 
pieces in 24 hours. 

BUY DIRECT (516) 239-5777 
EEM 1991 For manufacturers' sales offices, see yellow pages A·2403 



5600 TRANSFORMERS 

p.e. board transformers for 
triple-output regulated supplies 

IDEAL FOR MICROPROCESSOR APPLICATIONS 

5600 

"MP" types have been developed specifically for 
use in triple-output regulated DC supplies that are 
commonly used in Microprocessor Circuits and 
other logic, op-amp combinations. Two output 
combinations have been provided, namely SV and 
±12V, and SVand ±1SV. 

r-~B~LA~C~K~DO~T~O~N~LA~B~E~L7.IN7.D~I~C~AT=E=S~---------------------------, 

POSITION OF TERMINAL #1. 

All "MP" units are rated in terms of the final DC 
output after a standard three terminal IC regulator. 
They are designed to provide these outputs with 
AC line inputs of 100 to 130V SO/60 Hz (or 200 to 
260V for nominal 230V lines). . 

Two basic mechanical configurations are avail
able. Standard PC types (MPC or DMPC) are tested 
to pass 1S00V RMS hipot. Optional mounting brack
ets are available. MPL types are based on Signal's 
"flat-head" style and feature low profile, 11S/230V 
primaries, hum-bucking construction, 1S00V RMS 
hipot and the advantages of non-concentric wind
ing (low inter-winding capacitance, high isolation, 
and no need for an electro-static shield). 

All MP's are stocked in depth for immediate 
delivery. In addition, special variations can be 
supplied with reasonable delivery times. 

Recognized Component 
Underwriters Labs Inc. 

DMPC a MPL TYPES 

4J 115/23OV 
50/60 Hz 3-

::J 
E5 For5VDC 

6 OUtput 

7 

E8 

For ±12Vor 
9 ±15V Output 

10 
(See mechanical drawing for correct footprint) 

MPC & DMPC TYPES 

TYPE MPC 

1--.--1 M. 

[)J 
A-1O 

(45races) 

TYPE DMPC 

A-8 A·10 
SizeL W H (8 Pin) (10 Pin 

X 1% Uf. 1% .250 .200 
Y 1% 2'14 1% .250 .200 

B Lbs. 
1.300 .56 
2.100 .75 

THE PRONTOlM PLEDGE 
Because we are America's largest stocking 
manufacturer of power magnetics (over 1000 part 
numbers), we promise to ship a minimum of 24 
pieces in 24 hours. 

BUY DIRECT (516) 239-5777 

TYPE MPL 

[}r~D 
C'-~j~~ 

A-2404 For manufacturers' sales offices, see yellow pages EEM 1991 



5600 TRANSFORMERS 5600 

"2_4_1 .... TM style split·bobbin transformers for 
triple·output (pp) applications (type "T) 

Specifications CI)'M 
Recognized Component 
Underwriters Labs Inc. 

PART NUMBER DC OUTPUT SIZE SUGGESTED COMPONENTS C2 C4 See Note <D 
PRIMARY 50/60Hz 

115V 115/230V Regulator 1 Regulator 2 Cl C3 IC1@ IC2@ IC3@ Dl@ 
MT-6-12 DMT-6-12 5V @ U5A ±12V@ 210MA 6 10 KMFD 1.5 KMH LM-323K-5 LM-340K-12 LM-320K-12 3N253 

@ @ 
MT-6-15 DMT-6-15 5V @ U5A ±15V @ 175MA 6 20V DC 50V DC LM-323K-5 LM-340K-15 LM-320K-15 3N253 
MT-7-12 DMT-7-12 5V @ 2.8A ±12V @ 350MA 7 15 KMFD 2 KMFD LMc323K-5 LM-340K-12 LM-320K-12 MDA-400 

@ @ 
MT-7-15 DMT-7-15 5V @ 2.8A +15V@ 280MA 7 20V DC 50V DC LM-323K-5 LM-340K-15 LM-320K-15 MDA-400 
MT-8-12 DMT-8-12 5V@ 4A ±12V @ 600MA 8 26 KMFD 3.1 KMF[ LM-338<il LM-340K-12 LM-320K-12 MDA-800 

@ @ 
MT-8-15 DMT-8-15 5V @ 4A ±15V @ 500MA 8 20V DC 50V DC LM-338<il LM-340K-15 LM-320K-15 MDA-800 

Note (j) : Output capacitors C2 and C4 are required to stabilize regulators. Values can be 1 MFD min. tantalum or 10 MFD min. electrolytic, 20V min. 
Note <il : LM-338 is an adjustable regulator and MFR's specifications (National Semiconductor) should be consulted for values of external components. 
Note @ : Allie's are National Semiconductor types. 
Note@ : All diodes are Motorola types. 

SCHEMATIC 

DIMENSIONS 
Size 

6 

7 

8 

L W H A B 
3X lY. 1'1.6 2 Y>6 11(6 

3')1,6 1'0/,6 . 21. 2 '1.6 1 :;'6 
4~2 21. 2 0/.6 3 Yts 1 5A6 

THE PRONTOTM PLEDGE 
Because we are America's largest stocking 
manufacturer of power magnetics (over 1000 part 
numbers), we promise to ship a minimum of 24 
pieces in 24 hours. 

ML 
2'¥'6 

3Ya 
39(,6 

BUY DIRECT (516) 239-5777 

Lbs. 
1.1 

1.7 
2.75 

EEM 1991 For manufacturers' sales offices, see yellow pages 

D2@ 

3N247 

3N247 

3N247 

3N247 

3N247 

3N247 

A·2405 



5600 TRANSFORMERS 5600 

split Ilran@p.c. board lransformen 
SPLIT BOBBIN-HIGHLY ISOLATED 

CSA Certification 
Available 

Size VA L W 

2 1.1 1% 1Ya 
3 2.4 1% 1Ya 
4 6 1% 1~6 

5 12 His 1~6 

6 20 2Y4 Hs 

7 36 2% 23{6 

. -Recognized Component 
Underwriters Labs Inc. 

H ML A B 
Optional Mtg. 

C Screw. Nul· Lb •• 

1~6 .250 .250 1.200 None 0.17 
Hi'6 .250 .250 1.200 None 0.25 
W6 Hi'6 .250 .350 1.280 4-40 X 1% 0.44 

Nylon 
Hi'6 1 Y4 .300 .400 1.410 4-40x1% 0.70 

Nylon 
1~6 1 Y2 .300 .400 1.600 4-40x1% 0.80 

Nylon 
W6 t .400 .400 1.850 t 1.1 

• Available from Signal: Part No. ST-MS (Screw) & Part No. ST-MN (Nut). 
t Size 7 has 4 mig. holes on 2~. x 1% centers for a #6 screw. Need not 

be nylon. 

THE PRONTO'" PLEDGE 
Because we are America's largest stocking 
manufacturer of power magnetics (over 1000 part 
numbers), we promise to ship a minimum of 24 
pieces in 24 hours. 

BUY DIRECT (516) 239-5777 

"Split-Tran" transformers combine the best featur~s of our 
"2-4-1" Series and Signal's pioneering line of pc board 
miniature transformers . 
The use of a "split bobbin" allows the primaries and sec
ondaries to be wound non-concentrically, i.e., side by side 
rather than one over the other. This results in cost savings 
and superior performance, namely: 

.• High isolation - 2500V hipot is standard. 
• Low capacitive coupling - no electro-static shield 

necessary. 
• Less manufacturing time - no cross-overs of primary 

and secondary leads. 
• PC pins - allow direct insertion in PC boards. 
• Class S insulation - 130°C. 
Each transformer is available with single 115V or dual 1151 
230V primaries. In addition, secondaries are split so that 
they can be series or parallel connected. 
Special variations will be quoted and shipped promptly. 

PART NUMBER" SECONDARY RMS RATING 
Single 115V Dual 115/230V 

8 Pin 8 Pin Series Parellel 
ST 2-10 OST 2-10 "" C.,. r"" "'r~ ST 3-10 OST 3-10 10V C.T. 0.2SA SV O.SA 
ST 4-10 OST 4-10 10V C.T. 0.6A SV 1.2A 
ST S-10 OST S-10 10V C.T. 1.2A 5V 2.4A 
ST6-10 OST 6-10 10V C.T. 2A SV 4A 
ST 7-10 OST 7-10 10V C.T. 3.6A SV 7.2A 
ST 2-12 OST 2-12 ".'" C.,. r .... ·.vrM ST 3-12 OST 3-12 12.6V C.T. 0.2A 6.3V 0.4A 
ST 4-12 OST 4-12 12.6V C.T. 0.5A 6.3V 1.0A 
ST 5-12 OST 5-12 12.6V C.T. 1.0A 6.3V 2.0A 
ST 6-12 OST 6-12 12.6V C.T. 1.6A 6.3V 3.2A 
ST 7-12 OST 7-12 12.6V C.T. 2.85A 6.3V S.7A 
ST 2-16 OST 2-16 

"" C'. r'" "'I"" ST 3-16 DST 3-16 16V C.T. 0.1SA 8V 0.3A 
ST 4-16 DST 4-16 16V C.T. 0.4A 8V 0.8A 
ST S-16 OST 5-16 16V C.T. 0.8A 8V 1.6A 
ST 6-16 DST 6-16 16V C.T. 1.2SA 8V 2.SA 
ST 7-16 DST 7-16 16V C.T. 2.2SA 8V 4.5A 
ST 2-20 OST 2-20 20V C.T. @ 0.055A 10V 0.11A 
ST 3-20 OST 3-20 20V C.T. 0.12A 10V 0.24A 
ST 4-20 DST 4-20 20V C.T. 0.3A 10V 0.6A 
ST 5-20 DST S-20 20V C.T. 0.6A 10V 1.2A 
ST 6-20 DST 6-20 20V C.T. 1A 10V 2A 
ST 7-20 OST 7-20 20V C.T. 1.8A 10V 3.6A 
ST 2-24 DST 2-24 24V C.T. @ O.045A '1-ST 3-24 OST 3-24 24V c.T'1 0.1A 12V 0.2A 
ST 4-24 DST 4-24 24V C.T. O.25A 12V O.SA 
ST 5-24 OST 5-24 24V C.T. O.5A 12V 1.0A 
ST 6-24 OST 6-24 24V C.T. 0.8A 12V 1.6A 
ST 7-24 DST 7-24 24V C.T. 1.5A 12V 3.0A 
ST 2-28 DST 2-28 28V C.T. $ 0.04A 

"" I"'" ST 3-28 DST 3-28 28V C.T. 0.085A 14V 0.17A 
ST 4-28 OST 4-28 28V c.T'1 0.2A 14V 0.4A 
ST 5 28 DST 5-28 28V C.T. 0.42A 14V O.84A 
ST 6-28 DST 6-28 28V C.T. 0.7A 14V 1.4A 
ST 7-28 OST 7-28 28V C.T. 1.3A 14V 2.6A 
ST ~-36 DST 2-36 36V C.T. $ 0.03A "T-ST 3-36 OST 3-36 36V C. T. 0.065A 18V 0.13A 
ST 4-36 OST 4-36 36V C.T. ~ 0.17A 18V 0.34A 
ST 5-36 DST 5-36 36V C.T. 0.35A 18V 0.7" 
ST 6-36 OST 6-36 36V C.T. ~ 0.55A 18V 1.1A 
ST 7-36 OST 7-36 36V C.T. 1A 18V 2A 
ST 2-48 OST 2-48 

""""'1°"''' ~T-ST 3-48 OST 3-48 48V C.T. 0.05A 24V ·0.1A 
ST 4-48 OST 4-48 48V C.T. 0.125A 24V 0.25A 
ST 5-48 OST 5-48 48V C.T. 0.25A 24V O.SA 
ST 6-48 DST 6-48 48V C.T. 0.4A 24V 0.8A 
ST 7-48 DST 7-48 48V C.T. 0.7SA 24V 1.5A 
ST 2-56 OST 2-56 

~CT- 28V i O.04A 
ST 3-56 DST 3-56 56V C.T. 0.04SA 28V . 0.09A 
ST 4-S6 DST 4-56 56V C.T. O.11A 28V O.22A 
ST 5-56 OST 5-56 56V C.T. O.22A 28V $ 0.44A 
ST 6-56 OST 6-56 56V C.T. 0.3SA 28V 0.7A· 
ST 7-56 DST 7-56 56V C.T. 0.65A 28V @ 1.3A 
ST 2-120 OST 2-120 120V c.T'1 O.01A 

oovr" Sf 3-120 DST 3-120 120V C.T. 0.02A 60V O.04A 
ST 4-120 DST 4-120 120V C.T. 0.05A 60V O.IA 
ST 5-120 DST 5-120 120V C.T. 0.1A 60V 0.2A 
ST 6-120 DST 6-120 120V C.T. $ 0.16A 60V 0.32A 
ST 7-120 DST 7-120 120V C.T. 0.3A 60V 0.6A 

• Explanation of Part Number: Series- ST; Size 4; Series Secondary Volls-36 

A·2406 For manufacturers' sales offices, see yellow pages EEM 1991 



5600 TRANSFORMERS 

rectifier Iransforman 
CHOICE OF SINGLE 115V OR DUAL 115/230V PRIMARIES 

16-1 
16-2 
16-4 
16-6 
16-B 
16-12 
16-25 
16-50; 
16-100t 
24-1 
24-2 
24-4 
24-6 
24-8 
24-12; 
24-20; 
24-25; 
24-50; 

36-1 
36-2 
36-4 
36-6 
36-8; 
36-12; 
36-20; 
36-25; 
36-30; 

56-1 
56-2 
56-4 
56-6 
56-8; 
56-12; 
58-25; 

68-1 
68-2 
68-4 
6B-6; 
68-8; 
68-12; 

80-1 
80-2 
BO-4 
8O-6t 
BO-8* 
80-12* 

12.8VC.T.@ lA 
12.8V C.T. ~ 2A 
12.BV C.T. 4A 
12.8V C.T. 6A 
12.BV C.T.@ SA 
12.8V C.T. @ 12A 
12.BV C.T. @ 25A 
12.BV C.T. @ 50A 
12.8V C.T. @ 100A 

36VC.T'i lA 36VC.T. 2A 
36VC.T. 4A 
36V C.T. 6A 
36VC.T. BA 
36V C.T. ~ 12A 
36V C.T. 20A 
36V C.T. 25A 
36V C.T. @ 30A 
36V C.T. @ 50A 

56VC.T. ~ lA 
56VC.T. 2A 
56VC.T. 4A 
56vc.T·16A 56V C.T. 8A 
56VC.T. 12A 
56V C.T. 25A 
56VC.T. 50A 

68VC.T.@ lA 
68VC.T.! 2A 
68VC.T. 4A 
6BVC.T. 6A 
68VC.T.@8A 
6BV C.T. @ 12A 
68V C.T. @ 25A 

80VC.T.@IA 
80V C.T. @2A 
80VC.T.@4A 
80VC.T.@6A 
80VC.T.@BA 
80V C.T. @ 12A 
80V C.T. @ 25A 

Parallal 
5VC.T. 2A 
5VC.T. 4A 
5VC.T. BA 
5VC.T. 12A 
5VC.T. 16A 
5VC.T. 24A 
5VC.T. 50A 
5VC.T. 100A 

6.4V C.T. @ 2A 
6.4V C.T. ~ 4A 
6.4VC.T. BA 
6.4VC.T. 12A 
6.4VC.T. @ 16A 
6.4V C.T.I 24A 
6.4V C.T. 50A 
6.4VC.T. 100A 
6.4V C.T. 200A 

lBVC.T. @2A 
lBV C.T. @4A 
18VC.T.@BA 
18VC.T. @12A 
18V C.T. @ 16A 
18V C.T. @ 24A 
lBV C.T. @ 40A 
lBV C.T. @ 50A 
18V C.T. @ 60A 
lBV C.T. @ 100A 

28VC.T.@2A 
2BVC.T.@4A 
2BVC.T.@8A 
28V C.T. @ 12A 
2BVC.T.@16A 
2BV C.T. @ 24A 
2BV C.T. @ 50A 
2BV C.T. @ 100A 

34VC.T.@2A 
34VC.T.@4A 
34VC.T.@8A 
34V C.T. @ 12A 
34V C.T. @ 16A 
34V C.T. @ 24A 
34V C.T. @ 50A 

4oVC·T.12A 40V C.T. 4A 
40VC.T. BA 
40VC.T. 12A 
40V C.T. _ 16A 
40V C.T. @ 24A 
40V C.T. @ 50A 

B 
B 
B 
B 
B 
B 
B 
B 
B 
B 

B 
B 
B 
B 
B 
B 
B 
B 

B 
B 
B 
B 
B 
B 
B 

B 
B 
B 
B 
B 
B 
B 

L 

3 
3% 
4'4 
4'1. 
4'1. 
5'1. 
6% 
6% 
6% 
6% 

3% 
3% 
4'4 
5'1. 
5'1. 
6% 
6% 
7V. 

3% 
4'4 
4'1. 
5'1. 
5'4 
6% 
6% 

3% 
4'4 
5'1. 
5'1. 
6% 
6% 
7'1. 

w 

2% 
2'~. 
3% 
3% 
4V. 
5 
5% 
5% 
6 
7'1. 

2% 
3'1. 
3% 
4'1. 
5 
5'1. 
7'4 
7'1. 

2'~. 
3% 
4'1. 
5 
5'1. 
5% 
7'1. 

3U. 
3% 
4'1. 
5112 
5'1. 
6 
6'1. 

H 

2'~. 
3U. 
4% 
4% 
5~. 
5~. 
6'1. 

,6.Available with dual primary only. Therefore, prefix "DL" is not required. * Nominal 115V primary has added taps, I.E., 105/115/125V, Dual (DL) version Is 115/230V only. 

All transformers are designed conservatively and are rated for 50/60 Hz. Only prime raw materials 
are used. Units are thoroughly impregnated and baked with Signal's own high gloss varnish. The 
transformers and chokes are rugged in construction, well insulated, and have a consistently uniform 
appearance. All ratings are at fUll load current continuous operation. Hipot rating of 1500V RMS is 
standard. . 
Electrical ratings have been chosen to cover a wide range of applications. All transformers have two 
center-tapped secondary windings, which may be series or parallel connected as indicated in rating 
chart. 
*The secondary currents shown in the tables are RMS ratings. Depending upon rectifier circuit 
configurations, the RMS secondary current is different than the DC output current. This is indicated 
in the chart below: 

Ractlflar Typa 
Full Wave Center-Tap 
Full Wave Center-Tap 
Full Wave Bridge 
Full Wave Bridge 

FillarTypa 
Choke Input 
Capacitor Input 
Choke Input 
Capacitor Input 

RMS aeon ary Currant Is 
= 0.7 x DC Amps 

1 to 1.2 x DC Amps 
DC Amps 

= 1.6 to I.B x DC Amps 

For example, in a F.W. Bridge 
circuit with a capacitive filter, 
if the load is 1 Amp DC, the 
RMS Secondary current is 
1.6 to 1.8 Amp RM5. 

2'4 
2% 
2% 
2% 
3% 
3% 
3% 
3% 
4% 
5'4 

2'1. 
2112 
3 
2% 
3% 
3% 
5'4 
4% 

2% 
2% 
3% 
3% 
3% 
3* 
5'4 

2112 
2% 
2% 
3% 
3'4 
4'4 
3% 

#8 
#8 

#10 
#10 
#10 
'4 
V. 
V. 
V. 
'4 

#8 
#B 

#10 
#10 v.. 
V. 
V. 
V. 

#8 
#10 
#10 
V. 
V. 
V. v.. 
#B 

#10 
V. 
V. 
V. 
V. 
V. 

1.2 
2.3 
2.B 
4.0 
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34.5 

1.2 
1.7 
3.3 
4.5 
5.4 
7.9 

14.5 
26.5 
50.0 

2.6 
3.B 
6.8 
B.7 

11.0 
15.0 
22.8 
28.5 
31.5 
40.0 

3.5 
5.0 
7.7 

12.0 
17.0 
22.0 
38.0 
56.3 

3.B 
6.B 

11.5 
15.0 
19.0 
26.5 
39.7 

4.0 
6.B 

12.3 
19.0 
20.5 
29.0 
40.3 

S' JI • H 
H 

ITS t', ITS 
SLOT t', I HOLE 

141 ITS mLE I ITS mLE C 121 

5600 

Signal Transformer, 500 Bayview Avenue, Inwood, New York 11696 (516) 239-5777 Fax: (516) 239-7208 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2407 



5600 

1.0 TO 200 AMPS 

TRANSFORMERS 

flter chokes 
FOR MECHANICAL DIMENSIONS REFER TO 
TRANSFORMER OUTLINES ON PREVIOUS PAGE 

5600 

Signal's line of filter chokes is the most exten
sive available. It is designed to complement 
the selection of Rectifier Power Transformers 
so that a set may be specified for power sup
plies using induclive filters. 

Inductance Currenl Reslslance MIg. MIg. Appro •• 

The inductance ratings given are minimum 
values guaranteed at full DC current. All re
sistance ratings are maximum values. Special 
variations or intermediate values of induc
tance. current. or resistance can be supplied 
promptly 'and accurately. 

FOR LOWER 

Part No. (MHY) (Amps) (Ohms) Style L 
CH-l 100 1 1.5 B 3 
CH-2 70 2 0.9 B 3% 
CH-4 70 4 0.6 B 3¥. 
CH-6 40 6 0.4 B 3¥. 
CH-8 30 8 0.3 B 41fa 
CH-12 15 12 0.1 B 5V. 
CH-16 15 16 0.08 B 5V. 
CH-2O 7 20 0.05 B 5V. 
CH-25 5 25 0.025 B 5V. 
CH-30 4 30 0.01 B 6% 
CH-50 1.4 50 0.01 B 6% 
g~:~gg g:~ Jgg g:ggr B ~t: B 

dual chokes 
Series Connecled Parallel Connecled 

Ind. Curro Res. Ind. Curro Res. 

W H ML MW Screw Lbs. 
2'h 2'h 2'h 2 #8 2.3 
2¥. 2Va 2'J(. 21fa #8 3.2 
31fa 3V. 31fa 2'12 #8 5.3 
3% 3V. 31fa 3 #8 6.5 
3% 3'h 3~. 3 #10 8 
4 4~. 4% 31fa #10 13.7 
4% 4~. 4% 3% #10 17.5 
4 4~. 4% 31fa #10 13.3 
4¥. 4~. 4% 3Va #10 17.8 
5 5% 5'f. 3% V. 24.4 
5V. 5% 5'f. 3¥. WI 26.7 

~~ ~~ ~~: ~~ ~: ~~:~ 

Dimensions 
MIg. Appr. INDUCTANCE Part No. ' (MHY) (Amps) {l (MHY) (Amps) {J 

MIg. 
Slyle L W H ML MW Screw Lb". 

APPLICATIONS CL-I-2 72 1 1.4 18 2 0.35 C 2Va 1% 2'f. 2% #8 0.9 
CL-2-4 40 2 0.7 10 4 0.18 C 31fa 21fa 2¥. 2'J(. - #8 1.5 
CL-4-8 20 4 0.3 5 8 0.075 B 3 2Va 2V. 2'h 2'h #8 3.0 
CL-6-12 12 6 0.15 3 12 0.038 B 3% 3U. 2'J(. 2'J(. 2'12 #8 4.0 
CL-12·24 4.8 12 0.052 1.2 24 0.013 B 3% 3~. 2'J(. 2'J(. 3 #8 5.3 
CL-25-50 1.2 25 0.012 0.3 50 0.003 B 3% 3% 3% 31fa 2¥. #8 6.0 
CL-50-100 0.5 50 0.0043 0.12 100 0.0011 B 4'h 3¥. 3¥. 3¥. 2'12 #8 8.0 

Signal's Dual Chokes are supplied with 2 windings which may be series or parallel connected with 
rating shown on chart. This line is basically designed for application requiring lower inductance 
value at high currents. such as low voltage. DC supplies or SCR filters. 

step down auto transformers 
50/60 Hz 100-2000 VA - 230/115V UL APPROVED 2 PRONG LINE CORD 

RECEPTACLE - LOW REGULATION 

A·2408 

ENCLOSED 
STYLE "EB" 

OPEN FRAME 
STYLE "OF" 

(May be used step·up 
or step-down) 

THE PRONTOlll PLEDGE 
Because we are America's largest stocking 
manufacturer of power magnetics (over 1000 part 
numbers). we promise to ship a minimum of 24 
pieces in 24 hours. 

BUY DIRECT (516) 239-5777 

BLACK ENAMEL FINISH 
VA Cal. No. Wldlh Deplh Height MIg. Cenlers 

100 110 IVa 2% 2'h tV. x l'U. 
120 112 2Va 21fa 3'h 2V. x 1% 
150 115 2Va 3% 3'h 2V. x 2 
200 120 2Va 3'h 3'h 2V. x 21fa 
250 125 2Va 3Va 3'h 2V. x 2'h 
300 130 3V. 37/a 37/a 2'h x 2~, 
500 150 3W1 4Va 3Va 2'h x 3~. 
750 175 3V. 5Va 3Va 2'12 x 4~. 

1000 1100 4'h 51fa 5V. 3'h x:''h 
1500 1150 4'h 6'1a 5'h 3'12 x 4'h 
2000 1200 4'h 7'1a 5'h 3'h x 5'h 

BLACK ENAMEL FINISH. 8" LEADS 
INEXPENSIVE VERSION FOR USE IN EQUIPMENT 

VA Cal. No. Wldlh Deplh Helghl MIg. Cenlers 

IDa HO-OF. 2V. 2 1 ''f. 2'~.· 
120 112-0F 3% 2'h 2Va 2'~.x IVa 
150 115-0F 3% 2% 27/a 21~.X 2'1a 
200 120-0F 3% 2Va 2Va 2'~.X 2V. 
250 125-0F 3% 3V. 2Va 2'~.x,2% 
300 130-0F 3¥. 3V. 3'1a 3'1a x 2'h 
500 150-0F 3% 4V. 3'1a 3'1a x 3'h 
750 175-0F 3¥. 5V. 3'1a 3'1a x 4'h 

1000 1100-0F 5V. 4'h 4% 4% x3'1a 
1500 1150-0F 5V. 5'12 4% 4% x4'1a 
2000 1200-0F 5V. 6'h 4% 4% x5'1a 

• Part 110-0F Is mounted by means of a channel with 2 mtg. tabs. 

For manufacturers' sales offices. see yellow pages 

Lbs. 
1.5 
3.0 
3.5 
4.0 
4.8 
5.5 
8 

11 
14 
20 
26 

Lb •• 
1.3 
2.5 
3.0 
3.5 
4.2 
5.0 
8.0 

11 
14 
19 
25 



5600 TRANSFORMERS 

power isolation lransformen 
INDUSTRIAL GRADE/STEP-UP OR 
STEP-DOWN. MANY POSSIBLE 
VOLTAGE RATINGS. 

AVAILABLE FROM STOCK FOR IMMEDIATE SHIPMENT 
The "DU" and "SU" lines are designed for a maximum of 
55°C rise above ambient for use on standard power lines 
from 50 to 500 Cps. Only prime raw materials are used. 
Units are thoroughly impregnated and baked with Signal's 
own high gloss black baking varnish. The transformers are 
rugged in construction, well-insulated and have a consist
ently uniform appearance". All ratings are at full load cur
rent, continuous operation. 2500V. RMS Hipot is standard. 

Heavy V4 inch phenolic terminal boards are provided with 
plated brass screws and flat washers (10-32 on V4 and V2 
KVA, %-20 on larger sizes). Connections can be easily 
made with a nut driver. It is also simple to alter the inter
connections to change transformer ratings. Electrostatic 
shields are provided grounded to the core. The connection 
is made with a lug to ground and may be opened if an 
ungrounded shield is desired. 

5600 

110/220 Dual Primary to 110/220V. Dual Sec. (Primary & Secondary may be reversed) 

As shown on the schematic diagram the "DU" line is designed with dual primaries and secondaries. 
windings are identically rated at 0/104/110/120 volts. This permits series or parallel connections on 
primary or secondary. Therefore, a nominal 110 to 110 volt, 220 to 220 volt, 110 to 220 volt, or 220 to 11 
transformer can be set up. The winding taps permit intermediate series ratings such as 208, 214, or 230 
It is also possible to make auto-transformer connections by connecting a primary group in 
secondary group" Such nominal ratings as 440 to 220 volts or 220 to 440 volts can be set-up, in 
standard ratings described above. A further advantage to auto-transformer connection is 
the KVA rating of a particular type is doubled. 

"SU·' transformers are similar to "DU" types except that a 220/240V secondary is provided. 

Appr. 
Lb •• 

THE PRONTOTM PLEDGE 
Because we are America's largest stocking 
manufacturer of power magnetics (over 1000 part 
numbers), we promise to ship a minimum of 24 
pieces in 24 hours. 

BUY DIRECT (516) 239-5777 
EEM 1991 For manufacturers' sales offices, see yellow pages 

12 
18 
33 
56 
70 
89 

105 
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5600 TRANSFORMERS 

W e've been saying that the industry knows Signal as the leader in standard magnetics. 
True enough. . 

But, it's also true that some of our best customers have been buying custom 
transformers from us ·for years. And you can too ... whether you need a minor 
modification of one of our standard designs, or a brand new idea 
for a leading-edge design. 

Laminated core transformers, ferrites, powdered 
metal. tape-wound toroids - all of these are within 
Signal's capabilities. Signal's expertise extends 
across the spectrum of magnetics design. 

5600 

So when your design calls for magnetics that you 
can't find in our catalog, don't hesitate to pick up the 
phone and call us. Our staff of transformer experts will 
be happy to help with your design. 

When you're ready for custom magnetics, you're ready for Signal. 

SIgnal 
TransfOnner 

LAMINATED CORE Come to Signal for our experience as the industry leader 
TRANSFORMERS in 50/S0 Hz laminated transformers. 

TOROID CORE 
TRANSFORMERS 

Tape wound core, powdered iron core, ferrite core - let us quote 
to your print or specs. 

POT CORE, EE AND EI Signal can fill your high frequency magnetics needs -
FERRITE CORE TRANSFORMERS let us build your next protptype. 

A·241 0 

THE PRONTOTM PLEDGE 
Because we are America's largest stocking 
manufacturer of power magnetics (over 1000 part 
numbers), we promise to ship a minimum of 24 

. pieces in 24 hours. 

BUY DIRECT (516) 239-5777 
For manufacturers' sales offices, see yellow pages EEM 1991 



Ambient reference: Refers to the tem
perature of the still air surrounding 
the power supply 

Case reference: One of the specs that 
make up the nominal rating. The tem
perature of the case with the tempera
ture of the surrounding still air at a 
stated temperature (usually 25°C). 

Crowbar circuit: Protects the load. A 
protective circuit that applies a short 
circuit across the output immediately 
upon overload. (See overvoltage). 

NO DERATING OVER FUll 
OPERATING TEMPERATURE RANGE 

~ 
100r-----~~--------~~---, 

75 

50 

25 

DERATE J.25%/'C 
ABOVE 40'C 

(AMBIENT REFERENCE) 

DERATE J.25%fC / 
(CASE REFERENCE) 

OL-____ _L __ ~ ____ L_ __ _L-" 

-30 20 40 60 70 

TEMPERATURE ('C) 

Fig. 1. Power output derating can be re
ferred to ambient or case. 

Derating: The degree output is reduced 
as temperature increases. Usually ref
erenced to ambient case temperature 
and shown on a graph. 

Efficiency: Ratio of the output power to 
the required input power. Usually ex
pressed as a percentage given nominal 
environmental temperature. 

EMI/RFI:· Interference electronic cir
cuitry caused by energy from electro
mechanical or radio frequency power 
supplies. 

Foldback: Built-in protective circuits 
that automatically reduce the output 
voltage and/ or current to very low lev
els in the event of an overload. 

Holdover (Holdup): The interval that 
rated output will continue after input 
ceases. Usually milliseconds. 

Input reflected current: The peak-to
peak alternating current generated by 
switching transients in DC/DC convert
ers. Should not exceed 1 0/0. 

Inrush current limiting: Built-in cir
cuits that monitor high currents 
through the rectifiers to the capacitors 
at turn ON. Circuit is usually inhibited 
as capacitors attain full charge. 

Nominal rating: The spec value of the 
supply at stated conditions of input, 
output, and temperatlJre. 

Overshoot: A transient voltage change 
occurring during turn ON or OFF or 
during an abrupt load change. 

Overvoltage (Overload) protection: 
Built-in circuits that protect the load 
or the supply by shutting it down or 
providing foldback. 

Recovery: The time interval between 
the termination of an overload and 
restoration to normal operations. 

3 100r-------------------.-~ 
~ 
0:: 
~ 75 FUll RATED 
::" FOlDBACK lEVEL 

OUTPUT 
:> 20 TO 25% OF 

I CURRENT 
>= :/ i3 50 FUll RATED OUTPUT 

"" til I 
!3 I 
0 25 I :> 
>- I => c.. I 5 
0 0 

0 50 75 100 

OUTPUT CURRENT RELATIVE TO FUll RATING (%) 

Fig. 2. Current fold back limiting self
resets with removal of fault. 

Response: The time interval between a 
stated step change in input voltage or 
load current and return of output to 
normal operating conditions. 

~I00F=====~====~ 
~ RATED DC 
~ OUTPUT VOLTAGE 0:: 75 
!;;o 

"" 
~ 50 
:> 

~ 
~ 25 

!3 
§; 

RATED 

~ O'-----'-----"------'-----'-__ .l... 
5 0 25 50 75 100 110 to 120 
o OUTPUT CURRENT RELATIVE TO FUll RATING (%J 

Fig. 3. Current limiting restrictions output 
current to a valve somewhat greater than 
full rated output; it resets when fault is 
removed. 

Sensing: Regulation techniques that 
monitor output voltage and/ or current. 
Local sensing refers to the output ter
minals. Remote sensing allows a feed
back from the load circuit to the power 
supply. 

Soft start: Allows the supply to start 
from zero current and/or voltage over 
a stated period of time during start up 
to prevent voltage overshoots and cur
rent imbalances. 

Switchers: Power supplies using 
switching techniques to achieve high 
efficiency regulation. These techniques 
can have attendant EMI/RFI problems. 

Tracking: The maintaining of fixed ra
tios between multiple outlets despite 
variations in line, load or temperature. 
Particularly important in supplies with 
symetrical (+) ( -) outputs. 

Transient protection: Circuitry de
signed to protect the supply from high 
amplitude line transients. Generally ex
pressed in terms of peak voltage and 

. maximum transient time duration. 
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R~ERGVIB&Q variable 

FIG. A 

FIG.B 

FIG.C 

FIG.D 

FIG.E 

FIG.F 

FIG.G 

FIG.H 

A·2412 

Staco variable transformers offer versatility and reliability unmatched by solid state voltage controls. 
Staco controls are used worldwide for industrial and laboratory applications to control voltage, current, 
power, heat, speed, light and electro-mechanical force. Staco variable transformers provide contin
uously adjustable output voltage from AC power sources without wave form distortions or SCR 
generated noise. Outstanding features include gold-plated commutators, precise regulation, high 
efficiency, conservative ratings and rugged construction. . 

You can select from panel mounted types, cord and plug types, ganged and/or motor driven types, 
metered types, and fully portable power supplies with or without meters, and ratings from 0.8 amps 
to 540 amps, 40 volts to 560 volts for single or three phase applications. 

Staco has a nationwide network of distributors qualified to offer technical assistance whenever 
you need it. Additionally, the Staco Engineering Staff is available to help you with special or non
standard applications. Staco's Variable Voltage Controls handbook will be sent to you upon request 
... it's loaded with illustrations. engineering data. specifications and ordering information on standard 
voltage controls. Prices shown are list prices at press time and are subject to change. 

PANEL OR BENCH MOUNTING MODELS 120 VOLT INPUT SINGLE PHASE 

MFG. TYPE FIG. OUTPUT OUTPUT KVA SIZE (INCHES) SH.WT. PRICE 
NO. VOLTS AMPS HxWxO LBS. EACH 

171 A '0-120/132 1.75 0.23 2"%. x H'. 3.0 $ 40.00 
201 A '0-120/132 2.0 0.26 2'¥.. x H'. 3.0 41.50 
221-8 A '0-120/132 2.5 0.33 2'¥.. x 2Va 3.2 43.00 
291 A '0-120/132 3.0 0.40 2'%. x 2'i1 •. 3.5 47.00 
501 8 0-120/140 5.0 0.70 3% x 33f. x 3'i1. 6.0 77.00 

1010 8 0-120/140 10.0 1.4 5'i1. x 5 x 4¥.. 12.0 95.00 
1010CT J 0-120/.140 10.0 1.4 6% x 5 x 4~. 12.0 147.00 
501010 8 0-120/140 10.0 1.4 5¥.. x 4V. x 4%2 12.0 100.00 
1210 8 "0-120 12.0 1.44 5'i1. x 5 x 4¥.. 12.0 106.00 

1210CT J "0-120 12.0 1.44 67'. x 5 x 4~. 12.0 145.00 
501210 8 "0-120 12.0 1.44 5¥.. x 4V. x 4%2 12.0 lIB.OO 
1510 C 0-120/140 15.0 2.1 6Va x 6% x 4% 20.0 183.00 
1510CT C 0-120/140 15.0 2.1 B3\1,2 x 6¥.. X 4V2 20.0 244.00 
2510 C 0-120/140 25.0 3.5 B¥.. x 7% x 4V. 23.0 265.00 

2510CT K 0-120/140 25.0 3.5 9% x 7% x 4Va 26.0 327.00 

6010 0 0-120/140 60.0 8.4 15% x 13% x 5V. 67.0 752.00 
6010C 0 0-120/140 60.0 8.4 15% x 13% x 7Va 67.0 791.00 
6010CT 0 0-120/140 60.0 B.4 17''i1. x 14 x 7V. 67.0 865.00 

PANEL OR BENCH MOUNTING MODELS 240 VOLT INPUT SINGLE PHASE 

MFG. TYPE FIG. OUTPUT OUTPUT KVA SIZE (INCHES) SH.WT. PRICE 
NO. VOLTS AMPS HxWxO LBS. EACH 

252 A 0·240/264 0.8 0.21 2'¥.. x 2~. 3.5 $ 63.00 
1020 8 0·240/280 3.5 0.98 5'i1.x5x4¥.. 12.0 126.00 
1020CT J 0·240/280 3.5 0:98 67'. x5 x4~. 12.0 159.00 
501020 8 0-240/280 3.5 0.98 5¥.. x 4% x 4%2 12.0 126.00 
1220 8 "0-240 5.0 1.2 . 5'i1. x 5 x 4¥.. 12.0 131.00 
1220CT J "0-240 5.0 1.2 67'. x 5 x 4~. 12.0 165.00 
501220 8 "0-240 5.0 1.2 5¥.. x 4% x 4%2 12.0 131.00 
1520 C 0-240/280 9.5 2.66 6V. x 6% x 41311. 20.0 183.00 
1520CT K 0-240/280 9.5 2.66 6% x9V. x5 23.0 229.00 
2520 C 0-240/280 10.0 2.8 8 3". x 7% x 4Va 23.0 265.00 
2520CT K 0-240/280 10.0 2.8 9% x 7% x 4Va 26.0 327.00 
6020 0 0-240/280 35.0 9.8 15% x 13~~ x 5V. 63.0 752.00 
6020C 0 0-240/280 35.0 9.8 15% x 13V. x 7Va 63.0 791.00 
6020CT 0 0-240/280 35.0 9.8 17''i1. x 14 x 7Va 63.0 865.00 

PORTABLE MODELS 120 VOLT INPUT SINGLE PHASE 

Cord, matching receptacle, switch, pilot light, fuse, connected for clockwise knob rotation. 

MFG. TYPE FIG. OUTPUT OUTPUT KVA SIZE (INCHES) SH.WT. PRICE 
NO. VOLTS AMPS HxWxO LBS. EACH 

3PN171 E "0-132 1.75 0.23 3''i1. x3''i1. x 3V2 3.5 $111.00 
3PN501 E 0-120/140 5.0 0.70 5% x 611. x 5% 9.0 133.00 
3PN1010 F 0-120/140 10.0 1.4 5 x 6'1/0 x 5% 12.0 147.00 
3PN1210t F "0-120 12.0 1.44 5 x 67/0 x 5% 12.0 177.00 
3PN1510t G 0-120/140 15.0 2.1 5%x6%x9 21.0 270.00 
3PN2210t G 0-140 22.0 3.08 5% x 7% x 10% 24.0 39,2.00 

PORTABLE MODELS 240 VOLT INPUT SINGLE PHASE 

MFG. TYPE FIG. OUTPUT OUTPUT KVA SIZE (INCHES) SH.WT. PRICE 
NO. VOLTS AMPS HxWxO LBS. 'EACH 

3PN1020 F' 0-240/280 3.5 0.9B 5 x 67'. x 5% 12.0 $175.00 
3PN122Qt F "0-240 5.0 1.2 5 x 67'. x 5% 12.0 201.00 
3PN1520t G 0-240/280 9.5 2.66 5%x6%x9 21.0 278.00 
3PN2520t G 0-280 10.0 2.8 5% x 7% x 103f. ' 24.0 393,00 

CT refers to enclosed coil and terminals '60 HZ Only on Ove,rvoltage Connection 
"60 HZ operation only C refers to enclosed coil only 

For manufacturers' sales offjces, see yellow pages EEM 199.1 
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METERED PORTABLE MODELS 120V & 240V SINGLE PHASE 
As above with an accurate, high quality pivot and jewel meter conveniently located atop the enclosure 
for easy, accurate readout. 120V models have 0-150V meter, 240V models have 0-300V meter. 

MFG. TYPE INPUT OUTPUT OUTPUT SIZE (INCHES) SH. WT. PRICE 
No. FIG. VOLTS VOLTS AMPS KVA H xWxD LBS. EACH 

3PN10l0V H 120 0-140 10.0 1.4 5 x6% x5% 12.0 $242.00 
3PN1510V - 120 0-140 15.0 2.1 5Y. x 6% x 9 21.0 377.00 
3PN1020V H 240 0-280 3.5 9.8 5 x6% x 5% 12.0 277.00 
3PN1520V - 240 0-280 9.5 2.66 5Y. x 6% x 9 21.0 389.00 

Ammeter equipped models available. Change suffix V to A. 

VARIABLE ISOLATION TRANSFORMERS 120 VOLT INPUT SINGLE PHASE 
An exclusive by STACO, for use where the safety of isolation is required. The output voltage is com
pletely isolated from the power line (input voltage). On uncased models, when proper external con
nections are made between windings, it is possible to increase the voltage or current output or input 
through non-isolated, voltage doubler, or series connection. 

MFG. TYPE FIG. OUTPUT OUTPUT KVA SIZE (INCHES) SH.WT. PRICE 
NO. VOLTS AMPS H x W xD LBS. EACH 

J201 8 0-140 2.0 0.28 50/,.x5x4% 13.0 $192.00 
J401 8 0-140 4.0 0.56 6Y. x 6sle x 4 ?II. 20.0 296.00 
J901 C 0-140 9.0 1.26 8,;\. x 7% x 4'14 32.0 517.00 

ISOLATED PORTABLE MODELS 120 VOLT INPUT SINGLE PHASE 

MFG. TYPE OUTPUT OUTPUT SIZE (INCHES) SH. WT. PRICE 
NO. FIG. VOLTS AMPS KVA METER H xWxD LBS. EACH 

3PNJ201 F 0-140 2.0 0.28 NO 5 x 6Y. x 5% 11.0 $238.00 
3PNJ201V H 0-140 2.0 0.28 0-150 5 x 67/. x 5% 11.0 316.00 
3PNJ401 G 0-140 4.0 0.56 NO 5Y. x 6% x 9 20.0 376.00 
3PNJ401V - 0-140 4.0 0.56 0-150 5Y. x 6% x 9 20.0 463.00 

Ammeter equipped 3PNJ20t A and 3PNJ40t A available. 

AC POWER SUPPLIES 120 VOLT SINGLE PHASE 
Portable AC Power Supplies are ideal for labs or test bench use. Totally enclosed in an aluminum enclosure with 
carrying handle, each model is complete with a three-conductor line cord, plug & matching receptacle, pilot light, 
switch and circuit breaker. Metered models are available with Voltmeter, Ammeter or a Wattmeter (or a 
combination of meters). 

MFG. TYPE INPUT OUTPUT OUTPUT SIZE (INCHES) SH.WT. PRICE 
NO. FIG. VOLTS VOLTS AMPS KVA H xWxD LBS. EACH 

L221 L ··120 0-132 1.75 0.23 6%,x5x4Y4 5.0 $131.00 
L501 L 120 0-140 4.5 0.63 7,%, x 5% X 5Y. 12.0 171.00 
L1010 L 120 0-140 10.0 1.4 9'%, x 6Y, x 6Y4 20.0 200.00 

L501V N 120 0-120/140 5.0 0.7 12'/, x 10'/, x 6'/, 12.0 368.00 
L501VA M 120 0-120/140 5.0 0.7 123/6 x 103/4 X 61/4 12.0 539.00 
L501VW M 120 0-120/140 5.0 0.7 123/6 x 103/4 X 6'/4 12.0 673.00 

Ll0l0V N 120 0-120/140 10.0 1.4 123/8 x 103/4 X 6'14 10.0 418.00 
Ll010VA M 120 0-120/140 10.0 1.4 123/8 x 103/4 X 6'/4 10.0 713.00 
Ll0l0VW M 120 0-120/140 10.0 1.4 123/6 x 103/4 X 6'/4 10.0 885.00 

E Senes Models E171, E501 and El0l0. Without meters are also available. 

THREE PHASE MODELS 240 VOLTS OR 480 VOLTS INPUT 
Three phase types are three individual units driven by a common shaft and electrically connected in 
three-phase wye configuration. 

MFG. INPUT OUTPUT 
TYPE FREQ. SIZE (INCHES) SH. WT. PRICE 
NO. FIG. VOLTS HZ VOLTS AMPS KVA H xW xD LBS. EACH 

221-8-3 0 240 60 0-240 2.50 1.00 3% x 3% x 8Va 9 $ 219.00 
1010-3 P 240 50/60· 0-240/280 10.0 4.85 6Va x 5 X 14'%, 36 372.00 
1510-3 P 240 50/60· 0-240/280 15.0 7.26 7){. x 6Va x 14X. 56 668.00 
2510-3 P 240 50/60· 0-240/280 25.0 12.10 8% x 7% x 14% 72 957.00 
5010-3Y Q 240 eo 0-280 50.0 24.2 15X. x 137/. x 19% 225 2174.00 
6010-3Y Q 240 60 0-240/280 60.0 29.1 15X. x 13Y. x 19% 242 2718.00 

252-3 0 480 56/60· 0-480/528 0.8 0.73 3Y. x 3Y. x 8Va 9 274.00 
1020-3 P 480 50/60· 0-480/560 3_5 3.40 6Y. x 5 X 14'%, 36 442.00 
1520-3 P 480 50/60· 0-480/560 9.5 9.20 7){. x 6Y. x 15'l{. 56 659.00 
2520-3 P 480 56/60· 0-480/560 10.0 9.70 8% x 7% x 14% 72 989.00 
5020-3Y Q 480 50/60· 0-480/560 28.0 27.2 15X. x 137/. x 19% 225 2174.00 
6020-3Y Q 480 50/60 0-480/560 35.0 33.9 15X. x 13Y. x 19% 240 2718.00 

V = Voltmeter VA = Voltmeter-Ammeter V W = Voltmeter, Wattmeter • ·60 HZ operation only 

_ISlAm 
.0 ~t~4~ 
(513) 253-1191 • FAX (513) 253·1723 • TELEX: 288-032 

For manufacturers' sales offices, see yellow pages A·2413 



5600 TRANSFORMERS 5600 

srANCOR Wall Plug-In Power Sources 
WALL PLUG-IN POWER SOURCES-EUROPEAN AND DOMESTIC 

UL-CSA SERIES 

Reliable power sources for modems, data communication terminals, security 
systems, LED displays, power tools, home or personal computers, micropro
cessors, telecommunications products, battery power systems, medical prod
ucts and test equipment. Choice of AC-DC regulated or unregulated models or 
AC-AC models. Wall plug:in power sources are the perfect solution for: 
• Gaining agency approval: UL, CSA, VDE 
• Reducing size and weight of product; allows low-profile design 
• Removing heat from sensitive circuitry 
• Eliminating need for cooling devices 
• Reducing design time for product 
• Providing a secure, tamperproof power source 
• Providing safer, low power to any application 
Stancor Wall Plug-In Power Sources have output termination compatible with 
Switchcraft® PC-722A or 722A with 6-ft. output cord. Other terminations avail
able on special order. 

AC-DC MODELS-UL/CSA UNREGULATED SERIES 
120 VAC INPUT (ALL MODELS) 

Rated 
Output 

(DC) 
Stancor 

No. V ·mA CSA 

W30DUHSO-l 3.0 500 Listed 
W4SDUF3S-1 4.5 350 Comply 
W60DUH20-1 6.0 200 Listed 
W60DUH30-1 6.0 300 Listed 
W60DUH40-1 6.0 400 Listed 
W60DUJ60-1 6.0 600 Listed 
W60DUH120-1 6.0 1200 Comply 
W60DUH200-1 6.0 2000 N/A 
W7SDUJ50-1 7.5 500 Listed 
W8SDUH10-1 8.5 100 Listed 
W90DUM90-1 9.0 900 Comply 
Wl00DUJSO-1 10.0 500 Listed 
W120DUH20-1 12.0 200 Listed 
W120DUJ30-1 12.0 300 Listed 
W120DUJSO-1 12.0 500 Listed 
W120DUM70-1 12.0 700 Comply 
W140DUJ35-1 14.0 350 Listed 
W180DUJ1D-l 18.0 100 Comply 
W200DUJ28-1 20.0 280 Listed 
W240DUH05-1 24.0 50 Listed 

N/A = Not Available 

EUROPEAN VDE SERIES 

AC-DC MODELS-ULCSA REGULATED SERIES 
12.0 VAC INPUT (ALL MODELS) 

Rated 
Output (DC) 

Stancor 
No. V Reg_ mA CSA 

W50DRL60-1 5.0 0.2 600 Comply 
W60DRJ40-1 6.0 0.5 400 Comply 
W90DRL40-1 9.0 0.2 400 Comply 
W120DRL30-1 12.0 0.2 300 Comply 

AC-AC MODELS-UL CSA CLASS II TRANSFORMERS 
120 VAC, 60 Hz INPUT (ALL MODELS) 

Rated 
Output 

Stancor 
No. VAC mARMS CSA 

W120AUHll-l 12.0 110 Comply 
W170AUK50-2" 17.0# 500 Listed 
W180AUM88-1 18.0 880 N/A 
W240AUJ4S-1 24.0 450 Comply 
W240AUM66-1 24.0 660 N/A 

"Termination: B-ft. cord with AMP connector: mates with AMP 3-102202-4 or 
3-102203-4. #Centertapped. N/A = Not Available. 

EUROPEAN MODELS 
220 VAC, 50 Hz INPUT (ALL MODELS) 

Rated 
out~ut 
(0 ) 

Stancor 
V ImA No. VDE 

EUROPEAN UNREGULATED SERIES 
W60DUK40-X1 

EUROPEAN REGULATED SERIES 

W60DRK40-Xl 

VDE AC-AC MODELS 
Rated 
Output 

(DC) 
Stancor 

No. VAC mA VDe 
W9SAUGl S-X1 9.5 150 Comply 
W120AUG1D-X1 12.0 100 Comply 

UL-CSA SERIES DIMENSIONS 
INCHES (MM) 

Model Series L W H 
DUF 2.09(53) 
DUH,AUH 2.36 (60) 
DUJ, DRJ, AUJ 2.40 (61) 
DRL, AUK 3.19(81) 
DUM,AUM 3.23(82) 

1.42 (36) 1.50(38) 
1.77 (45) 1.65 (42) 
2.17(55) 1.61 (41) 
2.32(59) 2.05 !52) 
2.36(60) 1.8948) 

UL-CSA 
SERIES 

SEE DIMENSIONS TABLE 
EUROPEAN SERIES DIMENSIONS 

INCHES (MM) 

STANCOR PRODUCTS 

A·2414 

f--- 2.17 ---I 
I (55) I T I 

l~[~l 
l==;:r=' 
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OUK 
OAK 

~1.971 I _ (50) 
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5600 TRANSFORMERS 

SfANCOR 
RECTIFIER, CONTROL AND FILAMENT TRANSFORMERS 

WITH SINGLE SECONDARY 
All primaries 50-60 Hz. May be operated from a 400 Hz source with no change in output rating. 
All secondary voltages ± 3%. Insulation test voltage is twice allowable rms working voltage 
plus 1000 volts. 

Insul. 

Stancor 
Secondary Test Pri. Termination Size Inches 

Number V A V .... Volts Pri. Sec. Mtg. H.xW.xD. 
P-838S 6.3CT 0.3 1500 117 Leads Leads A 1". x 2"8 X 13'8 
P-646S 6.3CT 0.6 1500 117 Leads Leads A 13'8 x 23'8 X 11/2 
P-870S 6.3CT 0.6 1500 230 Leads Leads A 13/8 x 23'8 X 1"2 
P-8389 6.3 1.0 1500 117 Leads Leads A 15'8 x 27'8 X 15'8 
P-6134 6.3CT 1.2 3000 117 Leads Leads A 15'8 x 271a x 171a 
P-B190 6.3 1.2 5000 117 Leads Leads A 2 x 31/4 x 171a 
P-6466 6.3CT 3.0 2500 117 Leads Leads A 2 x 31/4 X 2'Ia 
P-B648 6.3CT 4.0 1500 117 Leads Leads A 231a x 33,. x 2"8 
P-86S1 6.3CT B.O 1500 117 Leads Leads A 25'8 x 4 X 2". 
P-6464 6.3CT 10.0 2000 117 Leads Leads C 3'12 x 2'3116 x 31/. 
P-6309 6.3CT 20.0 2500 117'107 Leads Leads NV 49"6 x 33,. X 33'5 
P-S01S' 7.5CT 4.0 2500 117 Lugs Lugs NV 3'Ia X 2"2 x 2". 
P-B6S2 10.0CT 1.0 1500 117 Leads Leads A 2 x 3", X 15,. 
P-86S3 10.0CT 2.0 1500 117 Leads Leads A 2x3',.x2 
P-83BO 10.0CT 3.0 1500 117 Leads Leads A 23fa x 33,. x 2", 
P-86S4 10.0 CT 4.0 1500 117 Leads Leads A 25'.x4x 21/. 
P-8655 10.0CT 6.0 1500 117 Leads Leads NV 31/. x 21/2 x 23/. 
P-B656 10.0CT B.O 1500 117 Leads Leads NV 37116 x 213116 X 3 
P-6461 10.0CT 10.0 2000 117 Leads Leads C 371a x 3'1. x 3911 6 
P-B390 12.0 0.15 1500 117 Leads Leads A 1", x 21/. xl". 
P-8391 12.0 0.35 1500 117 Leads Leads A 131a x 23,. x 13'. 
P-8392 12.0 0.70 1500 117 Leads Leads A 15,.x 27 lax 151a 
P-B393 12.0 1.2 1500 117 Leads Leads A 2x3".x 151a 
P-B6S7 12.0 2.0 1500 117 Leads Leads A 2 x 3", x 2'Ia 
P-865B 12.0 4.0 1500 117 Leads Leads A 25fax 4x 21/. 
P-86S9 12.0 6.0 1500 117 Leads Leads NV 37116 x 213116 X 25/. 
P-8660 12.0 B.O 1500 117 Leads Leads NV 313116 x 3". X 23,. 
P-8384 12.6CT 1.0 1500 117 Leads Leads A 2 x 3". x 13'. 
P-8SS0 12.6CT 1.5 1500 115 Leads Leads A l'5116x 35116 X 2 
P-8130 12.6 CT 2.0 1500 117 Leads Leads A 2 x 3", x 2'Ia 
P-83S8 12.6 CT 3.0 1500 117 Leads Leads A 23,. x 33,. X 2". 
P-8641 12.6CT 4.0 1500 117 Leads Leads A 25/. x 4 x 231a 
P-8716 12.6CT 4.0 2500 230 Leads Leads A 25,. x 4 X 231a 
P-8642 12.6CT 6.0 1500 117 Leads Leads C 3'12 x 2'3116 x 33/. 
P-8643 12.6CT B.O 1500 117 Leads Leads C 37'. x 3'Ia X 35,. 
P-B644 12.6CT 10.0 1500 117 Leads Leads C 41/. x 37"6 X 37,. 
P-8S77 14.0CT 0.25 1500 115'230 Leads Leads A 13'. x 231. x 1'12 
P-8SS3 14.0CT 0.25 1500 115 Leads Leads A 13'. x 231. X 13,. 
P-8SSS 14.0CT 1.0 1500 115 Leads Leads A 115116X 3". X 13'. 
P-8SS6 14.0CT 2.0 1500 115 Leads Leads A 2", x 3"116 X 1'5116 
P-BSS7 14.0CT 4.0 1500 115 Leads Leads NV 3x2'kx 27116 
P-8SSB 14.0CT 6.0 1500 115 Leads Leads NV 33'.x2'3116X27'. 
P-8690 18.0CT 0.75 1500 115 Leads Leads A 115116X35116X2 
P-8691 18.0CT 1.0 1500 115 Leads Leads A 115116 x 35116 X 21/. 
P-8692 18.0CT 1.5 1500 115 Leads Leads A 29'32 x 33,. x 2'Ia 
P-8693 18.0CT 2.0 1500 115 Leads Leads A 29/:32 x 33,. X 2". 
P-B500 20.0CT 0.05 2500 115'230 Leads Leads A 1". x 2'Ia xl". 
P-BS04 20.0CT 0.25 2500 115'230 Leads Leads A Pia x 23,. x 13'. 
P-8505 20.0CT 0.3 2500 115'230 Leads Leads A Pia x 23,. x 131a 
P-B507 20.0CT 0.5 2500 115/230 Leads Leads A 15lax 27,. x 1'12 
P-850B 20.0CT 1.0 2500 115'230 Leads Leads A 2x 31/. x 2". 
P-B604 20.0CT 1.0 1500 117 Leads Leads A 2 x 3". X 2". 
P-85S9 20.0CT 2.0 1500 115 Leads Leads NV 29116 x 4 X 21/. 
P-8560 20.0CT 4.0 1500 115 Leads Leads NV 331. x 2'311. x 27,. 
P-8551# 24.0 1.0 1500 115 Leads Leads A l'5116x 3". x 2". 
P-8694# 24.0 2.0 1500 115 Leads Leads A 29116X4x2 
P-8394 24.0CT 0.09 1500 117 Leads Leads A 1". x 2". X 1'1. 
P-8720 24.0CT 0.09 1500 230 Leads Leads A 1". x 2". xl". 
P-839S 24.0CT 0.2 1500 117 Leads Leads A 131. x 23,. x 13'. 
P-8S78 24.0CT 0.2 1500 115'230 Leads Leads A 13/. x 23,. x 1'12 
P-8396 24.0CT 0.4 1500 117 Leads Leads A 15'. x 27,. X 15,. 
P-8397 24.0CT 0.7 1500 117 Leads Leads A 2x3".x 13'. 
P-8661 24.0CT 1.0 1500 117 Leads Leads A 2x31/.x2'h6 
P-8575 24.0CT 1.0 1500 115'230 Leads Leads A 1'5116 X 35/'6 X 2 
P-8662 24.0CT 2.0 1500 117 Leads Leads A 25,. X 4 X 23,. 
P-8863 24.0CT 4.0 1500 117 Leads Leads NV 313"6 X 31/. X 2'31,6 
P-8664 24.0CT 6.0 1500 117 Leads Leads NV 431,6 X 37116 X 213116 
P-866S 24.0CT B.O 1500 117 Leads Leads NV 431,6 X 37116 X 33/. 
P-8695 24.0CT 10.0 1500 115 Leads Leads NV 4". x 37116 X 33,. 
P-8666 24.0CT 12.0 1500 117 Leads Leads NV 4911 6 x 33/. X 45'. 
P-6469 25.2 1.0 1500 117 Leads Leads A 2 x 3". X 2". 
P-8707 25.2 1.0 1500 230 Leads Leads A 2 x 3", X 2". 
P-8180 25.2CT 1.0 1500 117 Leads Leads A 2 x 3". X 2". 
P-83S7 25.2CT 2.0 1500 117 Leads Leads A 25lax 4x 2". 
P-B574 25.2CT 2.0 1500 115'230 Leads Leads A 2'9/32 x 4 X 21/. 
P-8388 25.2CT 2.B 1500 117 Leads Leads A 251a x 4 x 2". 
P-8645 25.2CT 5.0 1500 117 Leads Leads C 4", x 37116 x 371a 
P-B646 25.2CT 7.5 1500 117 Leads Leads C 4'1. x 3'12 x 4". 
P-B609 26.BCT 1.0 1500 117 Leads Leads A 2 x 3". x 2'Ia 
P-8600 2B.OCT 0.09 1500 117 Leads Leads A l".x2'lax 1". 
P-8601 2B.OCT O.lB 1500 .,117 Leads Leads A Pia x 23,. x 13,. 
P-8602 2B.OCT 0.3 1500 117 Leads Leads A 15lax 27lax 15,. 

P-8603 28.0CT O.B 1500 117 Leads Leads A 2 x 31/. X 21/. 
P-8667 2B.OCT 1.0 1500 117 Leads Leads A 2 x 3". X 2'Ia 
P-8668 28.0CT 2.0 1500 117 Leads Leads NV 31/. x 2"2 x 2"2 . Has electrostatic shield. #60 Hz only . 

5600 

Transformers 
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5600 TRANSFORMERS 5600 

SfANCOR Transformers 
RECTIFIER, CONTROL, AND FILAMENT TRANSFORMERS (CONT'D) 

WITH SINGLE SECONDARY 

Stancor Secondary Insul. Pr!. Termlna,ion Size, Inches 
Number Test Volts Mtg. H. x W. x D. V A V ... Pri. Sec. 

P.8669 28.0CT 4.0 1500 117 Leads Leads NV 3"'1'6 x 31/8 X 3'/. 
P.8670 28.0CT 6.0 1500 117 Leads Leads NV 43/'6 x 37/'6 x 3'12 
P.8610 36.0CT 0.07 1500 117 Leads Leads A 1'/4 x 21/8 X 2'1. 
P-8611 36.0CT 0.14 1500 117 Leads Leads A Pis x 2* x 1* 
P.8612 36.0CT 0.3 1500 117 Leads Leads A 151s x 271s x 15fa 
P.8613 36.0CT 0.55 1500 117 Leads Leads A 2 x 3'/4 x 17/s 
P.8671 36.0CT 1.0 1500 117 Leads Leads A 23fa x 33/. x 2'1. 
P.8672 36.0CT 2.0 1500 117 Leads Leads NV 37/'6 x 2'3/'6 X 2* 
P.8673 36.0CT 4.0 1500 117 Leads Leads NV 43/'6 x 3'116 x 271s 
P.8674 36.0CT 6.0 1500 117 Leads Leads NV 49116 x 3* x 3'12 
P-8542 40.0CT 0.25 2500 115/230 Leads Leads A 15fa x 271s x 1'12 
P.8564 40.0CT 1.0 1500 115 Leads Leads A 2"1'6 x 4 X 2'/4 
P.8566 40.0CT 4.0 1500 115 Leads Leads NV 33/. x 3'/s x 3'12 
P.8605 48.0CT 1.0 2500 117+ Leads Leads A 251s x 4 x 23/e 

+ Primary tapped to provide secondary voltages of 45CT, or 51 CT, or 54CT 

CONTROL TRANSFORMERS 
PRIMARY 115/230V 

For 50160 Hz. but may be operated from a 400 Hz source with no change in output ratings. By connecting primaries in series (for 230 
volts) but using only 115 V input, a series of half-voltage output raings becomes available at full rated current from each secondary. 
Solder lug termination. 

Stancor Mtg. Secondary 

Number Style Parallel Series VA 

P-6375 S 6.0Vat2.0A 12.0VCTat 1.0A 12 
P.6376 S 6.0Vat4.0A 12.0 VCTat 2.0 A 24 
P.6377 S 12.0 V at 4.0 A 24.0 VCT at 2.0 A 48 
P.6378 NV 12.0 V at 8.0 A 24.0 VCT at 4.0 A 96 
P.6379 NV 12.0 V at 16.0 A 24.0 VCT at 8.0 A 192 
P.8615 S 24.0 V at 0.5 A 48.0 VCT at 0.25 A 12 
P.8616" S 24.0 Vat 1.0A 48:0 VCT at 0.5 A 24 
P.8617 S 24.0 V at 2.0 A 48.0 VCT at 1.0 A 48 
P-8618 NV 24.0 V at 4.0 A 48.0 VCT at 2.0 A 96 
P.8619 NV 24.0 V at 8.0 A 48.0 VCT at 4.0 A 192 

LOW BOYTM LOW·PROFILE POWER TRANSFORMERS 
Case style. LB. Primaries are dual 115/230 volts. 50/60 Hz. 

Stancor Secondary Size, Inches 
Number Series Parallel VA H. x W. x D. 

LB21 0 10.0VCT@ 0.2A 5.0V @ 0.4 A 2 0.625 x 1.562 x 1.875 
LB310 10.0VCT @ 0.3A 5.0V @ 0.6A 3 0.625 x 1.562 x 1.875 
LB215 15.0VCT@ 0.15A 7.5V @ 0.3A 2 0.625 x 1.562 x 1.875 
LB240 40.0 VCT @ 0.06 A 20.0 V @ 0.12A 2 0.625 x 1.562 x 1.875 
LB256 56.0 VCT @ 0.045 A 28.0 V @ 0.09 A 2 0.625 x 1.562 x 1.875 

S LB288 88.0 VCT @ 0.028 A 44.0 V @ 0.056 A 2 0.625 x 1.562 x 1.875 
LB2120 120.0VCT @ 0.02 A 60.0 V @ 0.04 A 2 0.625 x 1.562 x 1.B75 
LB2230 230 VCT @ 0.01 A 115 V @ 0.02 A 2 0.625 x 1.562 x 1.875 
LB315 15.0 VCT @ .225 A 7.5 V @ 0.45 A 3 0.625 x 1.562 x 1.875 
LB41 0 10.0VCT@ 0.4 A 5.0V @ 0.8A 4 0.875 x 1.562 x 1.875 
LB510 10.0VCT @ 0.5A 5.0V @ LOA 5 0.875 x 1.562 x 1.875 
LB412 12.0 VCT @ 0.333 A 6.0 V @ 0.667 A 4 0.875 x 1.562 x 1.875 
LB512 12.0 VCT @ 0.417 A 6.0 V @ .0833 A 5 0.875 x 1.562 x 1.875 
LB420 20.0 VCT @ 0.2 A 10.0V@0.4A 4 0.875 x 1.562 x 1.875 
LB520 20.0 VCT @ 0.25 A 10.0V @ 0.5A 5 0.875 x 1.562 x 1.875 
LB424 24.0VCT @ 0.167 A 12.0V @ 0.333 A 4 0.875 x 1.562 x 1.875 
LB524 24.0 VCT @ 0.208 A 12.0V@0.417A 5 0.875 x 1.562 x 1.875 
LB4120 120.0 VCT @ 0.033 A 60.0 V @ 0.066 A 4 0.875 x 1.562 x 1.875 
LB5120 120.0 VCT @ 0.042 A 60.0 V I@ 0.084 A 5 0.875 x 1.562 x 1.875 
LB610 10.0VCT@ 0.6A 5.0V@ 1.2A 6 0.875 x 1.562 x 1.875 
LB1210 10.0VCT@ 1.2A 5.0V@ 2.4 A 12 1.062 x 2.000 x 2.500 
LB612 12.6 VCT @ 0.45 A 6.3V @ 0.9A 6 0.875 x 1.562 x 1.875 
LB1212 12.6 VCT @ 0.9 A 6.3V @ 1.8 A 12 1.062 x 2.000 x 2.500 
LB616 16.0VCT @ 0.35 A 8.0V @ 0.7 A 6 0.875 x 1.562 x 1.875 
LB1216 16.0 VCT @ 0.7 A 8.0V@ 1.4A 12 1.062 x 2.000 x 2.500 
LB620 20.0 VCT @ 0.3 A 10.0V@ 0.6A 6 0.875 x 1.562 x 1.875 
LB1220 20.0 VCT @ 0.6 A 10.0V@ 1.2A 12 1.062 x 2.000 x 2.500 
LB624 24.0 VCT @ 0.25 A 12.0V @ 0.5A 6 0.875 x 1.562 x 1.875 
LB1224 24.0 VCT @ 0.5 A 12.0V@ LOA 12 1.062 x 2.000 x 2.500 
LB634 34.0VCT @ 0.17 A 17.0 V @ 0.34 A 6 0.875 x 1.562 x 1.875 
LB1234 34.0 VCT @ 0.34 A 17.0 V @ 0.68 A 12 1.062 x 2.000 x 2.500 
LB640 " 40.0VCT@ 0.15A 20.0 V @O.3A 6 0.875 x 1.562 x 1.875 
LB1240 40.0 VCT @ 0.3 A 20.0 V @ 0.6A 12 1.062 x 2.000 x 2.500 

NV LB656 56.0VCT @ 0.1 A 28.0 V @0.2A 6 0.875 x 1.562 x 1.875 
LB1256 56.0 VCT @ 0.2 A 28.0 V @ 0.4 A 12 1.062 x 2.000 x 2.500 
LB688 88.0 VCT @ 0.065 A 44.0 V @0.13A 6 0.875 x 1.562 x 1.875 
LB1288 88.0VCT@ 0.13A 44.0 V @ 0.26 A 12 1.062 x 2.000 x 2.500 
LB6120 120.0VCT@ 0.05 A 60.0 V @ 0.1 A 6 0.875 x 1.562 x 1.875 
LB12120 120.0VCT@ 0.1 A 60.0 V @ O.2A 12 1.062 x 2.000 x 2.500 
LB6230 230.0 VCT @ 0.025 A 115 V @ 0.05 A 6 0.875 x 1.562 x 1.875 
LB12230 230.0 VCT @ 0.05 A 115V@0.1A 12 1.062 x 2.000 x 2.500 

STANCOR PRODUCTS 131 Godfrey 8t. Logansport, IN 46947 Phone 219-722-2244 
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5600 TRANSFORMERS 

SfANCOR 
"SIDE WINDER" SPLIT BOBBIN PC MOUNT POWER TRANSFORMERS 

PRIMARY 115/230V SO/60Hz 
Case style SW or DSW 

115 V 115/230 V 
Secondary Ratings Primary Primary 

Size Inches Stancor Stancor 
Series Parallel H.xW.xD. No. No. 

10.0 VCT at 0.11 A 5.0 V at 0.22 A '5ha X I". x 13'. SVJ..21 0 DSVJ..21 0 
10.0 VCT at 0.25 A 5.0VatO.5A 13h6 x I". x 13'. SVJ..31 0 DSVJ..31 0 
10.0 VCT at O.S A 5.0Vat 1.2 A 15h6x 15h6x 15'. SVJ-410 DSVJ..41 0 
10.0 VCTat 1.2 A 5.0 V at 2.4 A Fha X 19ha X 17'. SVJ..51 0 DSVJ..Sl0 
10.0 VCT at 2.0 A 5.0Vat4.0A Fh6 x 17'. X 21f4 SVJ..61 0 DSVJ..61 0 
12.6 VCT at 0.09 A 6.3 V at 0.18 A '5ha x I". x 13'. SVJ..212 DSVJ..212 
12.6 VCT at 0.2 A 6.3 Vat 0.4 A 13ha x I". x 13'. SVJ..312 DSVJ..312 
12.S VCT at 0.5 A 6.3Vat 1.0A 15h6x 15h6x 15,. SVJ..412 DSVJ..412 
12.S VCT at 1.0A 6.3Vat2.0A Fh6x 19h6x 17'. SVJ..SI2 DSVJ..SI2 
12.6 VCT at 1.6 A 6.3Vat3.2A Fh 6 x 17'. X 2"4 SVJ..612 DSVJ..612 
16.0 VCT at 0.07 A 8.0 V at 0.14A 15he X 'Ia x 13'. SVJ..216 DSVJ..216 
16.0 VCT at 0.15 A 8.0VatO.3A 13',e x I". x 131a SVJ..316 DSVJ..316 
16.0 VCT at 0.4 A 8.0VatO.8A 15',ex 15hex 15,. SVJ..416 DSVJ..416 
16.0 VCT at 0.8 A 8.0Vat 1.6A Fhex 19hex 17'. SVJ..SI6 DSVJ..SI6 
16.0 VCT at 1.25 A 8.0Vat2.5A Fh 6 x 17'. X 2'/4 SVJ..616 DSVJ..616 
20.0 VCT at 0.055 A 10.0VatO.ll A 'S/'6X 1'lax 131a SVJ..220 DSVJ..220 
20.0 VCT at 0.12 A 10.0 V at 0.24 A 13f,e x I". x 13,. SVJ..320 DSVJ..320 
20.0 VCT at 0.3 A 10.0 V at 0.6 A 15hex 15h6x 151a SVJ..420 DSVJ..420 
20.0 VCT at 0.6 A 10.0 V at 1.2 A Fhex 19hex Fia SVJ..S20 DSVJ..520 
20.0 VCT at 1.0 A 10.0 V at 2.0 A Fh 6 x 17'. X 2"4 SVJ..620 DSVJ..620 
24.0 VCT at 0.045 A 12.0 V at 0.09 A 15h6xl'laxlata SVJ..224 DSVJ..224 
24.0 VCT at 0.1 A 12.0 V at 0.2 A 13',6 X 1".x lata SVJ..324 DSVJ..324 
24.0 VCT at 0.25 A 12.0 V at 0.5 A 15h6x 15h6x 151a SVJ..424 DSVJ..424 
24.0 VCT at 0.5 A 12.0Vatl.0A Fh6 x 19ha x 17'. SVJ..S24 DSVJ..S24 
24.0 VCT at 0.8 A 12.0 V at 1.6 A Fha X Fia x 2'/4 SVJ..624 DSVJ..624 
28.0 VCT at 0.04 A 14.0 V at 0.08 A 15ha X 1'1. x 13'. SVJ..228 DSVJ..228 
28.0 VCT at 0.085 A 14.0VatO.17A 13f,ax l'l.x 131a SVJ..328 DSVJ..328 
28.0 VCT at 0.2 A 14.0 V at 0.4 A 15',ax 15hax 15,. SVJ..428 DSVJ-428 
28.0 VCT at 0.42 A 14.0 V at 0.84 A Fhax 19hax Fia SVJ..S28 DSVJ..S28 
28.0 VCT at 0.7 A 14.0 V at 1 .4 A Fh e x 17'. X 21f4 SVJ..628 DSVJ..628 
32.0 VCT at 0.035 A 16.0 V at 0.07 A 15ha X l'la x 131a SVJ..232 DSVJ..232 
32.0 VCT at 0.075 A 16.0VatO.15A 13hax 1".x 13'. SVJ..332 DSVJ..232 
32.0 VCT at 0.188 A 16.0VatO.376A 15ha x 15ha x 151a SVJ..432 DSVJ..432 
32.0 VCT at 0.375 A IS.0 V at 0.750 A Fhax 19hax Fl. SVJ..S32 DSVJ..532 
32.0 VCT at 0.625 A 16.0 V at 1.25 A Fh 6 x 17'. X 2"4 SVJ..632 DSVJ..632 
36.0 VCT at 0.03 A 18.0 V at 0.06 A "h6X 1'lax lata SVJ..236 DSVJ..236 
36.0 VCT at 0.065 A 18.0VatO.13A 13ha x l1f. x 131. SVJ..336 DSVJ..336 
36.0 VCT at 0.17 A 18.0 V at 0.34 A 15hax l'hax 15'a SVJ..436 DSVJ..436 
3S.0 VCT at 0.35 A 18.0atO.7 A Fha x 19ha x 17'. SVJ..536 DSVJ..536 
36.0 VCT at 0.55 A 18.0 V at 1.1 A Fha x 17'. x 2"4 Sw-636 DSVJ..636 
48.0 VCT at 0.023 A 24.0 V at 0.04S A "hax 1'lax 131. SVJ..248 DSVJ..248 
48.0 VCT at 0.05 A 24.0 V at 0.1 A 13f,a x I". x 13'. SVJ..348 DSVJ..348 
48.0 VCT at 0.125 A 24.0 V at 0.25 A 15hax 1S/,ax 151a SVJ..448 DSVJ..448 
48.0 VCT at 0.25 A 24.0 V at 0.5 A F',ax 19',ax Fia SVJ..548 DSVJ..S48 
48.0 VCT at 0.4 A 24.0 V at 0.8 A Fha x 17'. x 2"4 SVJ..648 DSVJ..648 
5S.0 VCT at 0.02 A 28.0 V at 0.04 A '5hax 1'lax 13/. SVJ..256 DSVJ..256 
56.0 VCT at 0.045 A 28.0 V at 0.09 A 13hex 1".x 131. SVJ..358 DSVJ..356 
56.0 VCT at 0.11 A 28.0 V at 0.22 A l'hax 15hex l'la SVJ..456 DSVJ-456 
56.0 VCT at 0.22 A 28.0 V at 0.44 A Fhex 19hex Fia SVJ..556 DSVJ..556 
5S.0 VCT at 0.35A 28.0 V at 0.7 A Fhe x 17'. x 2"4 SVJ..656 DSw-656 

120 VCT at 0.01 A SO.O V at 0.02 A 15haxl".xI31a SVJ..2120 DSVJ..2120 
120 VCT at 0.02 A 60.0 V at 0.04 A 13f,ax 1".x 131. Sw-3120 DSVJ..3120 
120 VCT at 0.05 A SO.OVatO.l A 15hax 15',ax 1'/. SVJ..4120 DSVJ..4120 
120VCTatO.l A SO.O V at 0.2 A Fhax 19hax 17/. SVJ..5120 DSVJ..5120 
120 VCT at 0.16 A 60.0 V at 0.32 A Fha x 17'. x 2". SVJ..6120 DSVJ..6120 
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8 PIN 
TYPE DSW 

TYPE P-591 ENERGY-LIMITING TRANSFORMER 
GENERAL DATA 

U.L. RECOGNIZED 
(File E·52313) 

CSA CERTIFIED 
(LR 68068) 

A 2.75" MAX. 
STANCOR Volt-Amperes 
Part No. (VA) 

P-591-900 
P-591-901 30 
P-591-902 
P-591-910 
P-591-911 40 
P-591-912 

w 30-

" 28-
~ 
g 26-

> 24- ---- -r----
a: 
<C 22-Q 
z 20-0 

RESISTIVE LOAD 

I 
0 
w 
UI o 50 

STANCOR PRODUCTS 131 Godfrey St. 

Frequency 
(Hertz) 

50'SO 

50'60 

--... 

100 

Primary 
Input Wt. 

(Volts) Lbs. 
120 
240 1.20 

208'240 .54Kg 
120 
240 1.30 

208'240 .59Kg 

% RATED SECONDARY 
CURRENT 
Composite of 30 and 40 VA 
Regulation Curves. 
Notes: Inductive loads produce 

slighly different voltages. 
Above cU,rves subject to 
2% manufacturing 
tolerance. 

/~(69) 

Terminations· 
.032 x .250QC 

TERMINAL #2 AND CAVITY OMITTED 
ON 120 AND 240V TRANSFORMERS 

Logansport. IN 46947 Phone 219-722-2244 FAX: 219-722-5189 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2417 



5600 TRANSFORMERS 

srANCOR 
ISOLATION TRANSFORMERS 

Transformers have NEMA standard line cord for primary and female receptacle for secondary. 
except where noted. 

STRAIGHT ISOLATION 

Size. Inches 
W.xD.xH. 

Case core and electrostatic shield connected to third conductor of line cord for safety; 

GI5-100 115 115 C 100 213(16 X 39/16 X 3VO! 
GI5-150 115 115 C 150 33/16 x 43/16 X 37Ja 
GI5-250 115 115 C 250 31/4 x 43/8 x 4'1116 
GIS-SIlO 115 115 C 500 33/4 x 6 X 41'116 
GIS-l000 115 115 C 1000 49/16 x 61/8 x 51/2 

STEP-DOWN ISOLATION 
Case core and electrostatic shield connected to third conductor of line cord for safety 

GISD-100 230 115 C 100 213/16 X 39/16 x 31/2 
GISI)..150 230 115 C 150 3318 x 43/16 X 37Je 
GISI)..250 230 115 C 250 31(4 x 4114 X 411116 

GISI)..500 230 115 C 500 3* x 6 X 411/16 
0lSI)..1000 230 115 C 1000 49/16 X 8'1a X 5112: 

STRAIGHT ISOLATION 
Electrostatic shield grounded to core 

P-6413' 115 115 A 0.6 21/8 x 11/4 X 1114 
P-6411 , 115 115 A 15 31/4 x 171a x 2 
P-6412' 115 115 A 35 33/4x2x23/8 
P-6410 115 115 C 50 213/16 X 31/e )( 3112 

. P-6160 10511151125 ' 115 C 100 3314 X 33/4 X 411/16 
P-6161 10511151125 • 115 C 250 3314 x 51/:z X 411/16 

ISOLATION/TESTING 
Electrostatic shields grounded to core. 
Secondary has three female receptacles, each connected to a different voltage. 

I P-6415 I 117 I 1051115/125 I C I 350 I _ X 5'''''. x 5'/2 

.. Has lead wires. # Has selector Switch. 

HIQH-CURRENT FILTER CHOKES 
Inductance measured at 1 volt. 60 Hz. Insulation test voltage is twice allowable rms working 
voltage plus 1000 volts Lead wire termination 

Induo- DC Insul. 
Stancor tance DC Resis. Test ::,;, Size Inches 
Number mH Amps Ohms Vrms W.xD.xH. 

TC-1. 3.0 1.0 0.25 1000 A2 11k x 1118)( 13116 
TC-2 11.0 1.0 0.75 1000 A2 11/2 x 1118 x 13/16 
C·2665 35.0 2.0 0.75 1500 NH 25fs x 21/8 x 25116 
C-2666 25.0 4.0 0.43 1500 NH 33/8 x 25/8 x 2718 
C-2667 10.0 B.O 0.15 1500 NH 33/4 x 3 X 33/16 
C-2668 1a.0 12.5 0.11 1500 NH 41/8 x 31/8 X 31/2 

CONTROL TRANSFORMERS 
Designed for microprocessor power and logic circuits 

Stancor Secondary Insul. Pr!. Termination Size, Inches 
Number Test Volts Mig. H.xW.xD. 

V A V"" Pri. Sec. 

P-8696 32.0CT 0.25 1500 230 Leads leads A 21/4 X 3314 )( 17/a 
15.0CT 0.75 

P-6698 32.0CT 1.0 1500 230 Leads leads NV 33/4 X 215/16 X 2112 
15.0CT 4.0 \ 

P-6699 32.0CT 0.05 1500 115 Leads Leads A 15/a x 2718 x 13/8 
15.5CT 0.2 

P-8750 32.0CT 0.25 1500 115 Leads Leads A 2114)( 33/4 )( 17/e 
15.5CT 0.75 

P-6l53 32.0CT 1.0 1500 115 Leads Leads NV 33/4 x 3118 X 33116 
15.0CT 6.0 

P-6754 32.0CT 1.0 • 1500 115 leads Leads NV 41/8 X 37/16 X 31/2 
15.0CT 10.0 

LINE TO VOICE COIL TRANSFORMERS 
Transformers with 70-7 V constant voltage output Lug terminations except 8084 leads Test Volts 1000. 

Stancor Mfg. Impedance Ohms 
Audio 

Number Style Primary Secondary watts 
A-8102 s 625/1250125001 418116 814/2 

5000110000 1/0.5 
A-8103 S 3121625/12501 418116 181814/2 

250015000/10000 110.5 
A-8105 A 1 000/2000/40001 418 5/2.5 

8000116000 1.25/0.621.31 
A-8109 A 250015000110000 418 211/0.5 
A-8064 A 125012500150001 8 41211/0.5 

10000120000140000 0.25/0.12 
A-8078 S 187/250150011 000 418116 3011211015 

TELEPHONE COUPLING TRANSFORMERS 
Case style see below 

Inser. 
Impedance Ohm. Prl. Ilion 

Stancor mA Loss 
Number Mig. Primary Seccndary DC dB 

TTPC-1 A 600CT 600CT 0 1.4 
TTPC-2 B 600 600 0 1.2 
TTPC-5 B 4000 600 0 1.5 
TTPC-6 A 600 600CT 90 1.8 
TTPC-7 A 600 600 0 1.2 
TTPC-6 A 600CT 600CT 0 1.2 
TTPC·l0 A 600 900 0 1.2 
TTpc·ll A 4000 600 0 1.2 
TTPC-12 F 1.3 Henries* 
PCT-24 K 900CT 600 3 2.0 
PCT-27 K 600 600 CT 150 split 3 2.0 
PCT-77 K 600CT 600CT 3 2.0 
PCT-78 K 600 600 3 2.0 

*Holdlng COIl. 

F 

.~D DOT wl-·," MAX--I 
''' •• 0.11

1 Ii 
I .7.0 MAX 

lJ 
jl.040±.0~IN 

WJ· .. 
.Jl.040:!:.::-:JMIN 

::t:.02 

5600 

Transformers 

B . r ·7I1 MAXi 

.'DDO~ ('IN No.ll -r 
I ~MAX 

•• 00 MIN 

~ 

...J ~.024 DIA.(. 'lei.) 
'INHID CO"II 

MECHANICAL DIMENSIONS 

t-.310 -1 r·410 --1. 
f 

.465 

t+ ~2.j 
.5 MIN. 

! 
__ .1 

.1 I-- .3 

GOLD PLATED NICKEL 

STANCOR PRODUCTS 131 Godfrey 8t. Logansport, IN 46947 Phone 219-722-2244 FAX: 219-722-5189 
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5600 TRANSFORMERS 5600 

srANCOR Transformers 

PPC-l 
PPC-2 
PPC-3 
PPC-4 
PPC-7 
PPC-ll 
PPC-12 
PPC-13 
PPC-14 
PPC-17 
PPC-22 
PPC-23 
PPC-27 

PPC-8 
PPC-46 
PPC-51 
PPC-18 
PPC-47 
PPC-19 
PPC-28 
PPC-20 
PPC-48 

MINIATURE, PLUG-IN PC POWER TRANSFORMERS 
Secondary 

PC 4.0 V at 0.376 A 8.0 VCT at 0.188A 
PC 7.5VatO.2A 15.0 VCT at 0.1 A 
PC 15.0V atO.l A 30.0 VCT at 0.05 A 
PC 27.0 Vat 0.056 A 54.0 VCT at 0.028 A 
PC 20.0 V at 0.076 A 40.0 VCT at 0.038 A 
APC 4.0Vat 1.13 A 8.0 VCT at 1.562 A 
APC 7.5VatO.6A 15.0 VCT at 0.3 A 
AP8 15.0 V at 0.3 A 30.0 VCT at 0.15 A 
AP 27.0VatO.168A 54.0 VCT at 0.064 A 
APC 20.0 V at 0.224 A 40.0 VCT at 0.112 A 
APC 7.5 Vat LOA 15.0 VCT at 1.05 A 
APe 15.0 Vat 0.5 A 30.0 VCT at 0.25 A 
APC 20.0 V at 0.376 A 40.0 VCT at 0.188 A 

Size, Inches 
H. x W. x D. 

l'la x 1 '3/32 X 15/32 
l'la x 1 '3/32 x 15/32 
l'la x 1 '3/32 x 15/32 
l'la x 1 '3/32 x 15/32 
l'la x 113/32 x 15/32 
1' 3/32 x 23fa x 1114 
113/32 x 231a x 1'/4 
113/32 x 23fa x 11/4 
1'3/32 x 2% x 1'/4 
1'3/32 x 23fa x 1'/4 
151a x 2 '3116 x 1 '5/32 
151a x 2' 3(,6 x 1 '5/32 
151a x 2 '3116 x 1 '5/32 

WITH 115/230 VOLT DUAL PRIMARIES AND EQUAL SECONDARIES 

PC 15.0VatO.1 A 30.0 VAC at 0.05 A 13(,6 x 13fa x 1'1a 
PC 7.5 V at 0.2 A 15.0 VCT at 0.1 A 1' /8 x 1% x 1'1a 
PC 115VatO.013A 230 VCTat 0.007 A 1'18 x Pia x 1'1a 
APC 6.3VatO.7A 12.6 VCT at 0.35 A 17116 x 23fa X 1'/4 
APC 7.5VatO.6A 15.0 VCT at 0.3 A 13fa x 231a x 1' /4 
APC 8.0 V at 0.56 A 16.0 VCT at 0.28 A 17116 x 23fa X 1'/4 
APC 10.0 V at 0.45 A 20.0 VCT at 0.225 A 17116 x 23fa X 1'1. 
APC 12.0 V at 0.36 A 24.0 VCT at 0.18 A 17116 x 23fa x 1'/4 
APC 15.0 V at 0.3 A 30.0VCTatO.15A 13fa x 2% x 1'1. 

WITH 115/230 VOLT DUAL PRIMARIES AND UNEQUAL SECONDARIES 

10.0 VCT at 0.39 A 
10.0 VCT at 0.9 A 
10.0 VCT at 0.9 A 

20.0 VCT at 0.107 A 
20.0 VCT at 0.27 A 
24.0 VCT at 0.24 A 

151a x Fia x 171,6 
131a x 151a x 2'/4 
131a x 151a x 2' 1. 

UNIVERSAL RECTIFIER TRANSFORMERS 
Each transformer has the winding arranllement shown. The 117 VAC primary is connected to terminals 1, 2, 3, and 4. The 
separate winding 5, 6, and 7 may be used In series with the primary to raise or lower the secondary voltage output. Transformers 
are designed for 50-60 Hz operations, but may also be operated at 400 Hz. Case style is NV with solder lug terminations. 

Max. DC Output 

APPl'9x • Resistive or ca~acltive 
~~Ies Induct load oad 

Stancor VA nder 
Number Load Volts Amps Volts Amps 
RT·201 11.7·29.4' 11.2 2.0 13.8 2.0 

11.1.28.5! 23.0 1.25 30.0 1.25 
RT·202 12.0-29.8 11.1 4.0 14.7 4.0 

12.0.29.8! 24.3 2.0 33.0 2.0 
RT·204 11.7·29.2 12.0 8.0 14.5 8.0 

11.6.29.~ 24.0 4.0 32.4 4.0 
RT·206 12.0-29.7 11.5 12.0 14.4 12.0 

12.0-29.7! 24.0 6.0 32.0 6.0 
RT·208 12.1·29.2 11.4 15.0 14.8 15.0 

12.1·29.2t 23.7 8.0 32.5 8.0 
RT·2012 12.2·29.0 11.4 22.5 14.3 22.5 

12.2.29.!ll 23.5 12.0 33.0 12.0 
RT-401 24.0-59.0 25.0 2.0 34.0 2.0 

24.0-59.!ll 52.5 1.0 73.5 1.0 
RT-402 23.0-58.0 25.0 4.0 33.5 4.0 

23.0-58·91 51.5 2.0 72.5 2.0 
RT-408 25.0-54.1 23.4 12.0 32.0 12.0 

25.0-54.1t 46.3 8.0 66.8 8.0 
.. .. 

'CT rectifier CirculI. tBndge rectifier circulI. 

AUTOTRANSFORMERS 
STEp·DOWN 

Filter 
~c:c. 

lor 
~F 

1000 
500 

2000 
1000 
4000 
2000 
6000 
3000 
7500 
4000 
1200 
6000 
2500 

600 
3000 

600 
4000 
4000 

Grounded safety type with case and core connected to third conductor of NEMA standard cord and receptacle. Primaries 
230 VAC, secondanes 115 VAC 50/60 Hz May be operated from a 400 Hz source with no change in output ratings. 

Stancor ~t Size, Inches WI. 
Number VA W. x D. x H. Lbs. 

GSD-75 C 75 33h 6 x 23(. x 371a 3.0 
GSD-l00 C 100 33116 X 3 x 371a 3.7 
GSD-l50 

8 
150 33116 x 3' /4 x 371a 4.4 

GSD-250 250 3"116 x 35fs x 371a 5.8 
GSD-350 C 350 3' 3(,6 X 45116 x 371a 7.3 
GSD-500 C 500 3,3/,6 X 47116 x 451a 10.6 
GSD-750 C 750 3 '3116 x 53(,6 x 451a 14.4 
GSD-l000 C 1000 3' 3(,6 x 6 x 451a 17.0 
GSD-1500 C 1500 451a x 6 x 5'k 20.0 

Primaries 230 VAC, secondaries 115 VAC. 50/60 Hz. May be operated from a 400 Hz 
source with no change in output ratings. NEMA standard line cord and female receptacle 

1>-8620' A 50 3"116 x Fia X 25116 1.5 
1>-8630 C 85 25fs X 23/. x 3' k 2.5 
1>-8631 C 125 25fs x 3 x 3' k 3.0 
P-8632 C 200 3' 1a x 33/4 x 371a 4.2 
P-8634 C 400 3' 1a X 43(. x 371a 7.0 

• Has lead wires Instead of cord and receptacle. 
STEP-UP 

Primaries 115 VAC, secondaries 230 VAC. 50/60 Hz. May be operated from a 400 Hz 
source with no change in output ratings. NEMA standard line cord and female receptacle. 

STYLE APC 
(BOTTOM VIEW) 

P-8637 C 85 25fs x 23/4 x 3' k 2.5 2 '5 6 T P-8638 C 125 25fs x 3 x 3' k 3.0 .020" 
1>-8639 C 300 3' 1a x 371a x 371a 5.2 STYLE PC P-8640 C 500 33/4 x 43/4 x 4911 6 10.3 
1>-8689 C 1000 33/4 x 61/8 x 451a 17.4 (BOTTOM VIEW) 

3116" 

3/16" 

I-E .... E .. ---r 
--1r--.",,, 

STYLE APC (SIDE VIEW) 

~~E""E-I 
--11-.41"" 

STYLE PC (SIDE VIEW) 

STANCOR PRODUCTS 131 Godfrey St. Logansport. IN 46947 Phone 219·722·2244 FAX: 219·722·5189 
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5600 TRANSFORMERS 5600 

WHY do 40, 000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program. 

ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

(213) 452·1229 
RELAYS 

Aleph International 
Allied Controls 
American-Zettler 

CIRCUIT BREAKERS Aromat 
Airpax 
Aromat 
Heinemann 
Polter & Brumfield 

CONNECTORS & 
SOCKETS 

AMP 
Amphenol 
Aromat 
Curtis 
Custom Connector 
Idec 
Lumberg 
Master Electronics 
Panduit 
Potier & Brumfield 
Souriau 
Vernitron-Beau 
Welcon/Wells 

COUNTERS 
Engler 
Hecon 
fVO 
Kessler-Ellis 
Master Electronics 
Omron 
Redington 
Red Lion 
Sodeco/Maxmar 
Stemco 
Veeder-Root 

DIODES 
General Instr. 

FANS 
Aromal 
U.S. Toyo 

FILTERS 
Curtis 

AT&T 
Bosch 
C.P. Clare 
Coto 
Crydom Controls 
EAC 
Elec-Trol 
Fujitsu 
Gordos 
Grayhill 
Guardian 
Hi-G 
Idec 
ITT· 
line Electric 
Magnecraft 
Master Electronics 
MEC 
Midtex 
Omron 
Potter & Brumfield 
RBM 
Schrack 
Siemens 
Sigma 
Stantel 
Struthers-Dunn 
Telemecanique 
Theta-J 
Triridge 

FUSES 
Bussmann 
Litlelfuse 
Underwriters Safety 

KNOBS 
Cosmo/Kurz-Kasch 
Raytheon/Panel Products 

INDICATORS, 
LAMPS & LED 

101 
lEE 
JKL 
Leecraft 
Lumex 
Stanley 
Sylvani.a 

SWITCHES 
Aero 
Alco 
American Switch 
AMP 
Aromat 
Arrow Hart 
Carlingswilch 
Cherry Electric 
C&K 
EECO 
Electro-Mech 
Electronic Compo Group 
Grayhill 
Landis & Gyr 
linemaster 
Master Specialties 
McGill 
Microswitch 
Omron 
Oslo 
OTTO 
Saia 
Unimax 

INDUCTORS 
Jeffers 

PHOTOELECTRIC 
Aromat 
Dolan-Jenner 
Omron 
Photoswitchl AB 
Skan-A-Matic 

PROXIMITY 
Agastat 
Electro 
Omron 

TIMERS 
ATC 
Agastat 
Amperite 
Antex 
Crouzet 
Eagle Signal 
Guardian 
Industrial Timer 
Magnecraft 
Master Electronics 
Midtex 
National Controls 
Omron 
Polter & Brumfield 
SSAC 
Struthers-Dunn 
Syracuse Electronics 

TERMINAL BLOCKS 
Beau 
Buchanan 
Curtis 
Electrovert 
Kulka 
Magnum 
Marco 
RDI 
UnderwriterS Safely 
Vernitron-Beau 
Weidmuller 

TRANSFORMERS 
Dormeyer 
Microtran 
Sola 
Stancor 
Thordarson 
Triad 
U.T.C. 

WIRE, WIRING 
DEVICES & HWR. 

POTS & RESISTORS Alpha 
Clarostat Belden 
Ohmite Buchanan 

Electrovert 
Havey Hubbell 
Iboco 

SOLENOID H.H. Smith 
Dormeyer 
Guardian 
Line Electric 

Modor 
Panduit 
Pomona 

For manufacturers' sales offices, see yellow pages 

CIRCUIT 
BREAKERS 

FUSES & 
FUSEHOLDERS 

LAMPS & LEDS 

SWITCHES 

" RELAYS 
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Epoxy-coated POWERKOTE Coils make the POWERSTAT line the most outstanding 
value in variable transformers today. Without increase in price, s/ze or weigh.t, only 
POWERSTAT Variable Transformers give an average of 20% higher current ratings, 
10:1 greater overload capability, longer life, greater resistance to fungus, salt spray 
and other contaminating atmospheres. POWERKOTE Coil commutator bars are 
embedded in place preventing steady-state operating temperature and severe over
loads from distorting the commutator. 

POWERSTAT Variable Transformers deliver continuously adjustable voltage from AC 
power lines. They introduce no waveform distortion and feature rugged construction, pre
cious metal plated commutators, excellent regulation, high efficiency and conservative 
ratings. All manually operated types except the 10C-12 Series are available with motor 
drives if desired. Motor driven speeds are 5, 15, 30 or 60 seconds for full range travel on 
all except types 4-gang and over which do not offer the 5-second speed. Single types in 
the 116C-216C, 117C-217C, 126-226, and 136B-236B Series are also offered with 3-wire 
cord plug sets. 11560-12560 Series types are available in ratings to 244 kVA and 12960 
Series types to 313 kVA. 

Enclosed Types HeavyDuty 1296DSeries 

Meet OSHA requirements. Portable 120 V, single phase units have 
grounded NEMA cord-plugs, on-off switches, grounded output 
receptacles, pilot lights and fuses. Panel controls are recessed 
for protection from accidental bumping. Rear slots for hanger 
brackets. Type L10C rated 0-132 V, 2 A; type L21C rated 0-140 V, 
4.5 A; type L116C rated 0-140 V, 10 A. 

Single and 3-phase, manual and motor-driven types in the 12960 
series boost ratings in the line to 313 kVA. They operate from 240 
VAC, 50/60 Hz lines with rated output 35 A for constant current 
and 39 A for constant impedance loads. Common utilization volt
ages 240 to 575 VAC. Request special 1296D Series bulletin for 
complete data. 

Variable Transformer Enclosures 

New PBA Series Enclosures are specifically designed to house manually operated 
and motor-driven, open construction (suffix U) POWERSTAT Variable Transformers. 
Most are offered as independent assemblies suitable for new or retrofit applications. 
Constructed of heavy gauge sheet metal, these enclosures are classified NEMA 
Type 1 as defined in NEMA Standard ICS 1-110. 

Three of the four series offered house small to medium frame size variable trans
formers having power ratings between 0.5 kVA, single phase and 15 kVA, 3 phase. 
The PBASO series units are for use with larger assemblies having ratings between 
6kVA, single phase and 60 kVA, three phase and can be fitted with optional caster 
kits. 

Call 1-800-446-6161 today for instantattention. + Superl-or Electr-IC 383MiddieStreet .:::. Bristol, Connecticut 06010 USA 

® ~ 
~ . 

TEL:203/582-9561 TELEX:96-2446 TWX:71Q-454-0682 CABLE:SUPELEC FAX: 203/589-2136 

EEM 1991 For manufacturers' sales offices, see yellow pages . A·2421 



5600 TRANSFORMERS 5600 

TALEMA ELECTRONIC INC. 
p.o. BOX 306 
SAINT JAMES, MISSOURI 65559 
PHONE: 314/265-5500 - FAX: 314/265-3350 

THE COMPANY 
TALEMA ELECTRONIC, INC. began operations in mid-1983. As a 
member of the TALEMA INTERNATIONAL GROUP OF COMPAN
IES, the significant growth of the U.S. operation was made possible 
by sharing design and manufacturing technologies with its German 
and Irish affiliates. 
The factory is located in Rolla, Missouri, an area which typically has 
lower labor rates than coastal areas and offers the advantage of being 
the geographic center of the continental United States, thereby cut
ting shipping expenses. 

ADVANTAGES OF TOROIDS 
LON WEIGHT 
Save as much as 50% over traditional frame style transformers. 
SMALL SIZE' 
To assist in the design of low profile, slim-line equipment. 
EASE OF MOUNTING 
One bolt through the center is all that's needed. 
LOW MAGNETIC STRAYFIELD EMISSIONS 
Excellent choice to reduce screen distortion in CRT's and high resolu
tion monitors without costly shielding or reduce audible "hum" in 
high-end audio equipment. 
IMPROVED EFFICIENCY 
Reduces power consumption. 

TALEMA PRODUCTS 
UL RECOGNIZED STANDARD TRANSFORMERS with both single 
and dual secondary windings are available in power ranges from 
15VA to 1000VA at a variety of output voltages. (See page A-2424) 
CUSTOM DESIGNED TRANSFORMERS are available in sizes irom 
0.5VA to 8KVA for applications where standard transformers do not 
optimize electrical or mechanical performance. In-house manufac
turing of silicon steel tapewound cores allows our engineers to 
economically vary core height and diameter to meet virtually any 
application. 

SOPHISTICATED COMPUTER DESIGN software enables our engi
neers to quickly and accurately design custom transformers for recti
fied loads, eliminating approximations and producing prototypes that 
work the first time. 

COMPLIANCE TO SAFETY STANDARDS is an advantage TALEMA 
offers equipment engineers. Our facility is certified to manufacture 
RECOGNIZED transformers, typically allowing even custom trans
formers to bear the UR symbol of recognition without expensive, time 
consuming applications. 
UL RECOGNIZED INSULATION MATERIALS insure these standards 
are met. The insulation system of our standard line is rated for Class 
A, 105°C. For higher temperature applications, a UL RECOGNIZED 
CLASS B, 130 C insulation system is available. 

TOROIDAL COMPONENTS 
TECHNICAL INFORMATION 

QUALITY 
Other companies make grand claims such as "highest quality avail
able", ortheytoLit the "superiority" oftheir product. TALEMA doesn't 
have to-the fact that we maintain a ship-to-stock vendor rating with 
over 200 national and multinational companies is, to us, the best testi
monial of our commitment to quality. 

APPLICATION NOTES 
TEMPERATURE RISE 
TALEMA transformers are ordinarily designed for a temperature rise 
of 55°C to 65°C at full load. Ventilation, mounting configuration, and 
load duty cycle are important considerations. 
VOLTAGE DROP 
Graph 1 shows the percentage of voltage drop for standard cores at 
50/60 Hz. (Voltage drop is slightly higher in transformers designed for 
60 Hz only operation.) 

Yo = V load (1 + n) 
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DUTY CYCLE 
A smaller transformer can be used if the load is intermittent. Because 
the output power in this case significantly exceeds the nominal power, 
the secondary full-load voltage (using standard line as an example) 
drops below the voltages shown on the next page. The full-load volt
age drop increases proportionately with the current being drawn. 

I~ t~ T ------.t 

Poul ~ P""",~ [VA) 
I 

EFFICIENCY 
Graph 2 shows typical efficiency which can be expected as a function 
of the power relationship P ,", 1 P'Om anq transformer size. 
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TALEMA ELECTRONIC INC. 
p.o. BOX 306 
SAINT JAMES, MISSOURI 65559 
PHONE: 314/265-5500. FAX: 314/265-3350 

CUSTOM DESIGNED TOROIDAL TRANSFORMERS 
Working in close partnership with equipment designers, TALEMA 
uses its technological expertise to create transformers which are as 
much a part of original equipment design as any other element of the 
final product. By operating in this way, TALEMA provides the optimum 
response to highly specific requirements across a wide application 
profile including professional audio equipment, specialty lighting, 
computers, video monitors, compact power supplies, and medical 
equipment. 

We begin the design process by working closely with the equipment 
designer to create the transformer specifications. Often, our engi
neering staff will evaluate other key components of newly designed 
equipment to accurately specify power requirements, size, noise, 
and strayfield levels in order to provide the highest level of perform
ance within a specific cost per unit framework. Then, by utilizing 
sophisticated design software, our engineers can quickly and accu
rately design the optimum toroidal transformer for your application. 

There are some key properties of toroidal technology which are criti
cal to success in sensitive applications. TALEMA boasts unequalled 
experience in the control of these areas. 

THE CORE AND NOISE. 

The quality of the toroidal core is a vital consideration for sensitive 
applications. TALEMA has invested heavily to provide extensive core 
manufacturing, annealing, and testing facilities. Using high grade 
grain oriented silicon steel, with typical losses of 0.70 watts/lb at 1.7 
Tesla, the core is manufactur~d in-house under close supervision of 
Quality Control in order to maintain the performance characteristics 
of the high grade steel. 

Because TALEMA cores are manufactured from a continuous strip of 
high grade steel with both ends welded, there are no loose sheets or 
laminations to vibrate-minimizing the possibility of mechanical 
hum. 

SIZE CONSTRAINTS 

TALEMA engineers are 
able to utilize a wide range 
of diameter to height ratios, 
giving the equipment de
signer the opportunity to 
achieve the ultimate level of 
electrical performance 
within a specific size. 

RADIATED MAGNETIC STRAYFIELD 

PERIMETER SHIELD 

Achieving low levels of stray field radiation is an important consider
ation for the equipment deSigner, as this phenomenon can create 
unwanted noise through interference with sensitive electronics. 

A toroidal transformer generally offers a reduction of 8: 1 in magnetic 
interference levels compared with traditional frame style laminate 
types. The engineer still has to be aware of the need to locate the 
transformer away from the sensitive parts of a circuit. Sometimes the 
only solution is to separate the device entirely by mounting in a 
remote enclosure, but this can be costly and undesirable. 

TOROIDAL COMPONENTS 
TECHNICAL INFORMATION 

TALEMA's engineering staff has vast experience in solving this type of 
problem, and has developed a range of successful techniques over 
several years. These include: 

Using a combination of lower flux density and special winding 
techniques to provide further field reduction. 

Grouping of leads to minimize openings in the windings while 
maintaining safe isolation. 

Applying a low cost silicon steel perimeter shield which is built 
into the transformer to further reduce stray field by an order of 
eight to ten times. 

MEDICAL APPLICATIONS 
TALEMA has vast experience designing toroidal transformers 
to meet the requirements of UL 544 and IEC 601. The most 
important aspects of designing a transformer of UL 544 
requirements are construction, leakage current, and abnor
mal operation as defined in UL 544 sections 19, 27, and 41, 
respectively. 

Unless the customer dictates otherwise, we use construction 
called out in paragraphs 19.4 C or E. These are for patient-care 
equipment. 

Paragraph C is satisfied by 
using a grounded copper 
shield between primaries 
and secondaries in combi
nation with a thermal pro
tection device. Often, our 
customers prefer this type 
of construction because 
the copper shield is consid
ered a fail-safe protection 
against electrical shock. 
However, this approach 
adds ·cost and may be 
unnecessary. 

COPPER SHIELD 

A more economical approach is construction per paragraph E, which 
is satisfied by using a thermal protection device in combination with 
"three layers of insulating material", of which any combination of two 
layers are capable of withstanding a 3500 volt 60 Hz dielectric with
stand test potential for 1 minute. 

LEAKAGE CURRENT 

Leakage current is that current which can be conducted through the 
patient's body if the protective ground to the wall power cord is bro
ken. Toroidal transformers can contribute leakage current through 
two paths: from primary to secondary, and from primary to mounting 
surface. Drawing on years of experience, our engineers can design 
toroidal transformers and mounting techniques that will minimize the 
transformers contribution to system leakage. However, the equip
ment designer must also account for other components within the 
system that will contribute leakage current such as power cords, 
switches, line filters, and fuse holders. 

TALEMA can measure leakage current with a tester constructed to 
the circuit in UL 544 figure 27.1 and section 27.5, at the customer's 
request. 

ABNORMAL OPERATION 

Section 34 of UL 544 describes tests which the transformer will be 
subjected to in order to confirm that abnormal operation (which the 
system may encounter in actual service) will not present a shock or 
fire trazard to the patient or operator. Equipment designers should 
investigate the possible abnormal tests UL may perform on their par
ticular system, then contact TALEMA engineers for assistance in cre
ating the transformer specifications. Working together with our 
engineers as a team, designers can be assured of accurate, func
tional transformers without multiple iterations thereby cutting devel
opment costs. 
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5600 TRANSFORMERS 

TALEMA ELECTRONIC INC. 
p.o. BOX 306 
SAINT JAMES, MISSOURI 65559 
PHONE: 314/265-5500. FAX: 314/265-3350 

5600 

TOROIDAL COMPONENTS 
TECHNICAL INFORMATION 

UL IZED 117 VOLT 60Hz STANDARDS 
rOATA ~ 

Part Number ~v:,it~:'aa ~ ~ ~ ~ Welght/kg 

2mm 

--1-:;:.r:::::==~~ 
Tl 

15 VA ~!:!~~5-1-010 10 11.9 1.50 60 31 0.3 
~ !~~5-1-015 15 17.8 1.00 

!~~5-1-03O 30 35.7 0.50 

!~ I~rl 
2x7.2 1.25 
2xll.9 0.75 

E~·3 0.62 :~ 7:~ 0.50 
0.41 

30 VA 

~: 
11.9 3.00 72 32 0.48 
28.6 1.25 
35.7 1.00 
2x7.2 

I:* 
2xl1.9 

UR003Q.2-012 2x14.7 
UR003Q.2-015 2x15 2x17.8 
UROO3().2-018 2x18 2x21.4 

50 VA UR0050-1-024 24 27.8 2.10 82 35 0.67 
UR0050-1-035 35 40.6 1.40 
UR0050-1-117 117 135.8 0.43 
UR0050-2-oo6 2x6 2x6.9 4.10 
UR0050-2-010 2xl0 2xll.6 2.50 

2x12 2x14.4 2.08 
!~~~~-~-~!~ 2x15 2x17.4 ::~~ 2x20 2x23.2 

80 VA l~~~]:Q~~ 15 17.4 5.30 95 36 0.92 
24 27.8 3.30 

;~1f-i:m 
35 40.6 2.30 
42 48.7 1.90 

§ ~:.~ 
0.68 
6.60 

;~ 

5~:i f: 
;;;;; ;-;; 

~i~ -'DM ;~ 

-'DM ;~ 

CENTERING WASHER mm 
Mtg. 

Torque 
Power A B C IN-LB 

120 VA ~~!l il~~r! ~~7 ' !~:~ ~: 
95 45 1.2 

-042 
-117 132.3 

2x12 2x13.9 ~:30 ~~Ql~-g-Q!~ 2x18 2x2O.4 

:-:;;~~ ~:;:~~~ ~ 2x24.9 2.70 
2x34.5 2.00 

15 4 5 50 3.5 160 VA UROI60-1-024 24 27.3 6.70 115 40 1,5 
3().50 4 6.7 60 7 

80-120 6 6.7 70 10 

UROI60-1-042 42 47.8 3.80 
UROI60-1-054 54 61.6 2.90 
UROI60-1-117 117 133.3 1.37 

160-300 6 6.7 90 15 
500-S25 6 6.7 112 15 

500-1000 10 13 145 18 

UROI60-2-012 2x12 2x14.1 6.67 
UROI60-2-018 2x18 2x2O.5 4.40 

~~g:~:~:g~ 2x22 ~~~:~ ~ 2x30 

PRIMARY DATA 
Primary 

225 VA 

l~~~:l:~~~ 
24 27.0 9.40 115 48 1.9 
60 67.2 3.70 
117 131.0 1.90 

~-;;-::~~ ~~~ ~m ~:~g 
Second- Current No Resistance No Load 

dary with Load T=20· C Core Loss 
Power Load Current 

VA A mA Ohm W 

300VA J~ 
~j:~~ i~r~ i~ ~ 

115 58 2.5 

{~ \~~~ 'D. ~~-~~~ 
15 0.15 1.8 43 0.21 
30 0.31 2.3 23 0.27 
50 0.49 3.8 11 0.44 

500 VA ~~g~gg:~:~~~ ~!~4 ~~~9 1~~0 140 60 3.6 

UR05OO-2-03O 2x30 2x32.4 
UR0500-2-0S0 2xSO 2x65.2 4.2() 

80 0.79 4.4 7.4 0.52 
625 VA UR0625-1-117 117 127.0 5.30 160 48 4.4 

UR0625-2-024 2x24 2x2S.0 13.00 
120 1.2 6.6 4.5 0.78 UROS25-2-03O 2x30 2x32.7 10.40 

180 1.6 7.2 3.1 0.85 
225 2.1 10.9 1.9 1.3 
300 2.8 14.4 1.4 1.7 
500 4.6 21.5 0.5 2.5 

UROS25-2-0S0 2x60 2x65.0 5.20 

800 VA ~~Q~!-!!? 117 125.2 6.80 160 60 5.6 
2x24 2x25.5 16.70 

~ 2x28 2x29.4 14.29 

~~ ~~~:~ ta:7~ 
625 5.8 24.8 0.4 2.9 
800 7.3 33.3 0.3 3.9 

1000 9.0 41.3 0.2 4.8 

1000 VA ~ ~~000-1-117 117 123.4 8.50 160 72 6.7 
~ ~ 000-2-024 2x24 2x25.6 20.80 
~~000-2-030 2x3O 2x31.4 16.70 
lI000-2-060 2x60 2x63.4 8.30 

CONNECTION WIRES 
Standard length: 200 mm 

(while) (yellow) (while) C"'~' (secondaries can be connected 
in series or parallel). 

(yellow) 

C""" (red) 
(black) (yellow) (black) 
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TALEMA ELECTRONIC INC. 
p.o. BOX 306 
SAINT JAMES, MISSOURI 65559 
PHONE: 314/265-5500. FAX: 314/265-3350 

TOROIDAL COMPONENTS 
TECHNICAL INFORMATION 

UL RECOGNIZED 117/234 VOLT, 50160 Hz STANDARDS 'i\l 

2mm 

-.L~===.t< 
fl 

CENTERING WASHER mm 

Mig. 
Torque 

Power A B C IN·LB 

15 4 5 50 3.5 

3IJ..50 4 6.7 60 7 

80-120 6 6.7 70 10 

lBO-300 6 6.7 90 15 

501J..625 6 6.7 112 15 

50IJ..1000 10 13 145 18 

ORDERING INFORMATION 
Orders for standard transformers must include 
the following information: 

1. Transformer part number 

2. Quantity per item 

3. Delivery address 

4. Billing address (if different from above) 

5. Date of delivery 

6. Method of shipment 

EEM 1991 

SECONDARY DATA 
Dimensions and weight 
with Centering washers 

PART FULL LOAD NO LOAD CURRENT 
Omm HTmm WTkg 

NUMBER VOLTAGE VOLTAGE EACH SEC 

30 VA 

UR203IJ..2-o15 2x15 2x18.6 1.00 72 32 0.48 

UR203IJ..2-o18 2x18 2x21.6 0.64 

UR203IJ..2-117 2xl17 2x 145.6 0.13 

50VA 

UR205IJ..2-o15 2x15 2x17.5 1.70 82 35 0.67 

UR205IJ..2-o18 2x18 2x2O.6 1.40 

UR205IJ..2-117 2xl17 2x 133.8 0.21 

80VA 

UR208IJ..2-o15 2x15 2x17.3 2.70 95 36 0.92 

UR208IJ..2-o18 2x18 2x2O.9 2.30 

UR2061J..2-117 2x117 2x 134.8 0.34 

120VA 

UR2121J..2-o12 2x12 2x13.5 5.00 95 45 1.20 

UR2121J..2-o15 2x15 2x16.9 4.00 

UR2121J..2-o18 2x18 2x2O.3 3.30 

UR2121J..2-117 2xl17 2xl32.1 0.51 

160VA 

UR2161J..2-o12 2x12 2x13.6 6.70 115 40 1.50 

UR216IJ..2-015 2x15 2x17.0 5.40 

UR2161J..2-018 2x18 2x2O.1 4.50 

UR2161J..2-117 2x117 2x131.5 0.70 

225VA 

UR2225-2-012 2x12 2x13.1 9.40 115 48 1.90 

UR2225-2-o15 2x15 2x16.8 7.50 

UR2225-2-o18 2x18 2x20.0 6.30 

UR2225-2-117 2x117 2x 127.7 1.00 

300VA 

UR23OIJ..2-o12 2x12 2x13.2 12.50 115 58 2.50 

UR23OIJ..2-o15 2x15 2x16.4 10.00 

UR23OIJ..2-o18 2x18 2x19.5 8.30 

UR2301J..2-117 2xl17 2xl27.5 1.30 

CONNECTION WIRES 
Standard length: 200 min (primaries or secondaries can be connected in series or parallel). 

(white) (red) 

(black) (red) . 

(blue) (orange) 

(grey) (orange) 
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TRANSFORMERS 

TALEMA ELECTRONIC INC. 
p.o. BOX 306 
SAINT JAMES, MISSOURI 65559 
PHONE: 314/265-5500. FAX: 314/265-3350 

5600 

STANDARD TOROIDAL TRANSFORMER, 
PC MOUNT, LOW PROFILE, 

PRIMARY 2 x 110V or 220V 50/60 Hz 

ADVANTAGES: Lower strayfield, higher efficiency, reduced "standby" current, reduced weight. 

Standard Outputs 

Dimensions 
Pin Pattern weight 

Re~_ 
Power LxDxH XV Total Cu ilVl ec ilt 

VA mm mm mm gr gr % °C 
1.6 39.6 x 39.6 x 18.5 35.58 1.0xO.5 82 20 33 13 
3.2 44.7x44.7x19.5 40.64 1.0xO.5 110 26 44 24 
5.0 49.7x49.7x19.5 45.72 1.0xO.5 144 33 47 29 
7.0 49.7x49.7x23.1 45.72 1.0xO.5 174 36 35 29 

10.0 55.0 x 55.0 x 26.0 50.80 1.0xO.5 252 45 22 27 
15.0 60.0 x 60.0 x 26.3 55.88 1.0xO.5 304 57 24 30 
25.0 60.0 x 60.0 x 37.0 55.88 1.0xO.5 430 85 19 28 

Order Talema Sec-Full Current Open Regulation Efficiency Load Circuit Number PIN V mA V 

1.6 VA 
70000 1.6-2-007 2x 7 114 2x 9.3 
70001 1.6-2-009 2x 9 89 2x 12.0 
70002 1.6-2-012 2x 12 67 2x 16.0 
70003 1.6-2-015 2x 15 53 2x20.0 
70004 1.6-2-018 2x 18 44 2x23.9 
70005 1.6-2-022 2x22 36 2x29.3 

3.2 VA 
70010 3.2-2-007 2x 7 229 2 x 10.1 
70011 3.2-2-009 2x 9 178 2x 13.0 
70012 3.2-2-012 2x 12 133 2x17.3 
70013 3.2-2-015 2x 15 107 2x21.6 
70014 3.2-2-01·8 2x 18 89 2x25.9 
70015 3.2-2-022 2i< 22 73 2x31.7 

5VA 
70020 005-2-007 2x 7 357 2x 10.3 
70021' 005-2-009 2x 9 278 2x 13.2 
70022 005-2-012 2x 12 208 2x17.6 
70023 005-2-015 2x 15 167 2x22.1 
70024 005-2-018 2x 18 139 2x26.5 
70025 005-2-022 2x22 114 2x32.3 

7VA 
70030 007-2-007 2x 7 500 2x 9.5 
70031 007-2-009 2x 9 389 2 x 12.5 
70032 007-2-012 2x 12 292 2x 16.2 
70033 007-2-015 2x 15 233 2x20.3 
70034 007-2-018 2x 18 194 2x24.3 
70035 007-2-022 2x22 159 2 x 29.7 

10VK 
70040 010-2-007 2x 7 714 2x 8.5 
70041 010-2-009 2x 9 556 2 x 11.0 
70042 010-2-012 2x 12 417 2 x 14.6 
70043 010-2-015 2x 15 333 2 x 18.3 
70044 010-2-018 2x 18 278 2x22.0 
70045 010-2-022 2x22 227 2x26.8 

15 VA 
70050 015-2-007 2x 7 1071 2x 8.7 
70051 015-2-009 2x 9 833 2 x 11.2 
70052 015-2-012 2x 12 625 2x 14.9 
70053 015-2-015 2x 15 500 2x 18.6 
70054 015-2-018 2x 18 417 2x22.3 
70055 015-2-022 2x22 341 2x27.3 

25 VA 
70060 025-2-007 2x 7 1785 2x 8.3 
70061 025-2-009 2x 9 1377 2x10.7 
70062 025-2-012 2x 12 1041 2x 14.3 
70063 025-2-015 2x 15 832 2x 17.8 
70064 025-2-018 2x 18 694 2x21.4 
70065 025-2-022 2x22 568 2x26.2 

Primary-secondary test voltage 4.0 KV (VDE 0550). 
Primaries and secondaries for parallel or series hookup. 
Ambient operating temperature + 60°C maximum. 
Insulation Class A (105°C) 

Specifications subject to change. 

% % 

33 73 
33 73 
33 73 
33 73 
33 73 
33 73 

44 69 
44 69 
44 69 
44 69 
44 69 
44 69 

47 67 
47 67 
47 67 
47 67 
47 67 
47 67 

35 72 
35 72 
35 72 
35 72 
35 72 
35 72 

22 79 
22 79 
22 79 
22 79 
22 79 
22 79 

24 77 
24 77 
24 77 
24 77 
24 77 
24 77 

19 82 
19 82 
19 82 
19 82 
19 82 
19 82 

Eft. 
% 
73 
69. 
67 
72 
79 
77 
82 

No. Load 220V 
Max.SecondarvRange 

IOtyp Fuse ilV/Sec ilt Eft. Rec. fuse 
mA mA VA % °C % mA 
1.0 32 2.0 60 30 60 32 
1.5 32 3.7 80 40 50 50 
2.0 50 5.5 80 40 50 63 
3.0 63 7.5 70 40 60 80 
3.0 80 12.0 60 45 60 100 
4.0 100 16.0 60 40 65 125 
5.0 160 - - - - -

- .. -11 
8 9 10 

12t+-r-

5 6 ]PRIM i [SE~l 171 

B Y -

5 M}X6 12 

-'-:]' .~.[.-;.-
119 3 14 181 

14 13. 
16 15 
- -14 

Pin No. 19 and 20 only in Version 15 and 25VA 
Pin No. 17 and 18 only in Version 3, 2.thru 25VA 

1 ... r 16 
P4 8'" t.9 S4 

2)(15 P3 S3 
7 10 

6)(11 P2 S2 
5 12 
4)(13 PI 81 3 14 

Schematic for 
alternate types 
per customer 
specifications 

Special Voltages 1.6 VA thru 25 VA 
Primary Pin# Secondary 

1.100-120V 3-4 1.7-120V 
2.100-120V 5-6 2.7-120V 
3. 5- 30V 7-2 3.7- 42V 
4. 5- 30V 8-1 4.7- 42V 
5. 220V 3-6 

and other special voltages 

Pin# 

14-13 
12-11 
10-15 
9-15 
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5600 TRANSFORMERS 

The strength of Tamura's Ae and DC power 
conversion families lies in providing consistently 
dependable products. All Tamura power and 
magnetic devices are designed and manufactured to 
deliver lower AQL levels, guaranteeing you the lowest 
incoming rejection rates you've ever experienced. For 
example, last year we shipped over 100 million 
transformers- most to customers using a 
shlp-to-stock acceptance program. 

·AtTamur~,we'r~:~(r~~Y1ife testing (not just 
designing) tomorrow's products- today. Over 100 
design engineers at our technology center are 
dedicated to this task, assuring you of having the 
most up-to-date technology in your products. 
Today we are already designing the robotics to build 
these quality products. in high volume and at low 
cost. Over 150 product support engineers at 16 
Tamura factories see to it. 

Satisfy your AC and DC requirements for today and tomorrow. Contact Tamura for your speCific requirements. 

Q Tamura quality circles the electron world. e :!~~~~T.~~~~~!;!~~3/!2~9~~~~~6 
EEM 1991 For manufacturers' sales offices, see yellow pages 
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5600 TRANSFORMERS 5600 

TAMURA TELECOMMUNICATIONS TRANSFORMERS· MEET FCC PART 68 
Holding Coils, Miniature Encapsulated and "DRY" (no DC bias) Coupling Transformers 

16.~0.6~7(0.82) 

~@;, 

13.0(0.5i)'><~'(0.53) 

~~ 
7'87~~~A?' 

11.8 

1 E (0.47) 

<~ 
~.35) 

6LM 

"DRY" TELCOM COUPLING TRANSFORMERS (no DC bias) • FCC PART 68 

Note t : CT" indicates winding can be connected as a centertapped winding or as two isolated windings. 
Note 2: Typical insertion loss (IL) in dB@ rated unbalanced maDC, OdBm & 1 kHz. (') add adB to IL 

for single hybrid use with balancing netwrok on 2-wire side. 
Note 3: Typical frequency response (FR) from 0.3 to 3.5kHz, relative to t kHz at rated maDC & OdBm. 
Note 4: Designed and tested to MIL-T-27 specifications_ 

A ]II[ B JlIE c 3[ 0311E E]I~ 

~) 20.5(0.80) <:(1.20 /' 

~.50) 

7H 

G J11 
CONTACT TAMURA for ORDERING, STOCK, OEM PRICING, DETAILED DATA SHEETS 
or YOUR CUSTOM REQUIREMENTS by FAX: 310/638/9956 or CALL: (310) 638-1790 
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5600 TRANSFORMERS 5600 

TAMURA TELECOMMUNICATIONS TRANSFORMERS· MEET FCC PART 68 
"WET' (DC bias) and International Coupling Transformer Models 

HeIght 
Above 
PC Board 18.3mm 16.0mm 12.7mm 12.7mm 

24.3(09~4(1.0') ?-,.. ~ 
~~4(080) .~@.; <O(0'8~7)7)X 2 266.3(1.04) 

33~"30) / '---.. <: . 
21 8 20.0(0.79) 

7HL ~.36) 8 ~6) 8M 

<:~, 
9 ~ 9H1 

"WET" TELCOM COUPLING TRANSFORMERS (DC bias)· FCC PART 68 

H 511 15112 J JliiC K L 
L..JL..J 
nnnn M 

7.60 
6.60 
6.30 
lli90 
:8:40 
,aiJO 

8.9mm 

Original 
"Wet" 
Telcom 

9.80 

<~ 
25H2 ~.60) 

1-J 
0---------------------------

N j]IIE 
0----...: 

CONTACT TAMURA for ORDERING, STOCK, OEM PRICING, DETAILED DATA SHEETS 
or YOUR CUSTOM REQUIREMENTS by FAX: 310/638/9956 or CALL: (310) 638-1790 
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5600 TRANSFORMERS 5600 

TAMURA MINIATURE ENCAPSULATED TRANSFORMERS AND INDUCTORS 
Input, Interface, Isolation & Output Impedance Matching Circuits 

FEATURES 
• FCC Part 68 (hi-pot 1.SkV or 1 kV). 
• Miniature: 0.31 "xO.41 "xO.46S". 
• Tested to MIL-T-27 Specifications. 
• Dielectric Strength: 1 kVrms. 
• Insulation Resistance: 10kMn. 
• Oper. Temp: S10S·C. 

MINIATURE ENCAPSULATED TRANSFORMERS: 

Note 1: Meets part 68 (Hi-pot 1.SkV or 1.0kV). 
Note 2: PRI maDC - Primary maximum rated unbalanced current in milli-amps, DC. 
Note 3: PWR (mW) - Maximum power level in milli-watts@ 300Hz. 
Note 4: CT' -Winding can be connected as a centertapped winding or as two isolated windings. 

MINIATURE ENCAPSULATED INDUCTORS: 

• Thermal Shock: S'cyc, -5&=10S·C. 
• Freq. Response:±2dB, .3",100kHz. 
• Max. Distort: 1 0-2S% @ rated pwr. 
• Impedance: 3.2 to 200kn. 
• Solder/Gold Plated Nic,kel Leads. 
• Molded Case Constr/Base Mtg Pad. 

MET & MEl SCHEMATIC 
& CONNECTION DIAGRAMS 

FIG. 1 FIG. 2 

0 l • 0 0 3 • 0 

0 2 5 0 0 2 5 0 

0 I' • 0 0 1 • 0 

:3IIE J112~ 
FIG. 2A FIG. 3 

0 5 • 0 0 3 • 0 

0 3 • 0 0 2 

0 1 2 0 0 1 5 0 

J112~ :311[ 
FIG. 4 

~ 
~ 

FIG.S 

!Tn 
~ 

JII[ ]11 
MECHANICAL DIMENSIONS 

, ,,-
I .020"( 5mml 01" 

PbSn or Ag Plated Nickel 

CONTACT TAMURA for ORDERING, STOCK, OEM PRICING, DETAILED DATA SHEETS 
or YOUR CUSTOM REQUIREMENTS by FAX: 310/638/9956 or CALL: (310) 638-1790 
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5600 TRANSFORMERS 5600 

TAMURA WIDE BAND and PULSE TRANSFORMERS 
For Isolation, Data Interface and ISDN Applications 

FIGS 3 17.5(O.6~.5(O.61) 

~~, 
ENCAPSULATED PULSE TRANSFORMERS FOR ISOLATION & DATA INTERFACE 2F 

1.7 4.50 4.10 
32 0.7 1.35:1.35 3.70 3.30 EP7 
15 350.0 7.3:24 7.80 7.00 
18 ,M 1,~:1.3 3.70 3.30 
32 0.4' t3:1.3 3.80 3.40 
37 0:8 2:5:2.5 4.30 3$ 
30 19.0 2.4:2.8 4.80 4.30 
32 1.5 1.5:1.5 
12 15.0 
8 o.a EP10 

19 ,lJj 
18 '0.5 

0.3 
0.5 
0.4 
1.0 
0.$, 
0.7 
0.8 EP13 
0.8 
5.0 
t~ 
0)'" 
'3.0, 

50.0 
2.5 
1.1 

G5 8.9(O,35K ~(O,50) 

~., 
ISDN DATA TRANSFORMERS: MEET ccm 1-430 
SEp·1 EP13 3O.0mfI fCT:2CT so 13;0 1,l:2:1l " '.7~t", :It:: SEI'-2 6P13 3O.0mfI ,t<;T::tCT so 1M 1.1:1.3 ' " MQtpr!Jla'~~74 ' ' 1'Z.50 11.1/0' ~.70 
SEP·S EP,S 3O:0rtiH Icr:ascr so IS.a' 1.1:4'.2 0 Ii'Itef29(;s3JiarisMlt ' la90~ , t2.5\}' ',"1.80' " 9'.10 
SEP·4 EP13 30.0mH lCT:l.8CT 50 13.0 1.2:2.6 D Inlel29Csa Receive 13.90 12.50 11.80 9.70 
SEp·5 EP13 30.0mH lCT:2CT 50 10.0 10:20 NEC ~P098201 Receive 14.70 13.20 12.50 10.30 
SEp·6 EP13 30.OmH lCT:1CT 50 10.0 2.2:2.2 NEC ~PD98201 Transmit 14.70 13.20 12.50 10.30 
Sf'IM'l RM5 ,30.OniH lCT:2CT, 50 1M ,2.2:4:8- l~.~O 8.70, "',1.10 ' 

~ij: 
G7 

SRM·2 RM5 SO.OIriH ,ICT:1Cr 50 '22;(f, 2.2.~1;t> fiiJ!O 
.~20 

;'Ull,: 
SRM-3 f'lM5 3O.0mfI lCT:2.5CT 50 15.0 2.2:8.2 ':0.20 9.20 
SRM ... RM5 - 3MIilH 1¢1':t.!lC1' 50 15:0 ,~;2i~ !~ ,9~Oi, 

Note 1: "oel" is typical primary open circuit inductance (l), in milli·Henry (except PHT·023), as read on an le meter. 
Note 2: "e pF" is primary to secondary interwinding capacitance (e) in pico·Farad. 
Note 3:"l ~H· is primary winding leakage inductance (l), in micro-Henry, with the secondary(s) shorted. 
Note 4: Designed for IEEE·B02.3 LAN applications. 
Note 5: Designed and tested to Mil· T -27 specifications. 

8.70 "'MO 
&.70 .7.10 
8:70 :7.10 

RM5 ~' ~B(O,66) 
12.7(0.5) 0 > 

11.5(0.45) 

SCHEMATIC CIRCUIT DIAGRAMS 

A C D E 

]II[ j [ j E ] c 
c 

F 

[ 
T 

i i j r 
_______________________ ,1" 

1 III I 1 
CONTACT TAMURA for ORDERING, STOCK, OEM PRICING, DETAILED DATA SHEETS 
or YOUR CUSTOM REQUIREMENTS by FAX: 310/638/9956 or CALL: (310) 638-1790 

EEM 1991 For manufacturers' sales offices, see yellow page~ A·2431 



5600 TRANSFORMERS 

TAMURA INTERNATIONAL SERIES POWER TRANSFORMERS 
FEATURES 
° UL 1411 Recognized - File No. E98949. 
° Physical Barriers Between Primary and Secondary. 
° Double Pro1ection Sys:4000V Hipol. 

Note 1: Individual transformer coil rating is parallel connection voltage & series connection current. 
Note 2: Single primary: models 10A006, 7, 8, 115VAC; models 10A009, 10, 11, 230VAC. 

° Triple Output Models. 
° 5 Sizes.- 0.7, 2.0. 5.0, 9.5& 15VA. 
° 115/230V, 50/60 Hz. Primary. 

OUTPUT TRANSFORMER MODEL & RATINGS Regulated & Unregulated Power Supplies 

Note 3: ±9VDC and ±21VDC outputs are for inputto ±5VDC and ±15VDC IC voltage regulators (ck16). 

5600 

c 

INTERNATIONAL SERIES DIMENSIONS AND WEIGHTS4 INT'L SERIES MECHANICAL SPECIFICATIONS 

,g~ l:t o~ .. 
~ B ~. N ~ c '~l' Ifj[". N (~ 
~. hE E;=I r-MC I MC 
~ I r 0 • ~ I I ::E;E;. :.E::, •• p'E.E"",d:±=' 

OF C 
.LO..J.II + + 'DFC 

, , ====:0..1 =-.J. I 
d "".0." 

Dimension 'd': 5VA Series, 0.138' x 0.177" (3.5mm x 4.5mm); 
9.5 and 15VA Series: 0.177" x 0.256' (4.5mm x 6.5mm). 

Note 4: Dimensions in inches (mm). Weight in ounces (gm). Figure A Figure B FigureC 
Note 5: See note under mechanical specifications for dimension 'do. 

INT'L SERIES SCHEMATICS \ 1151230V 115J230V 115J23OV 
50160 Hz. 50160 Hz. 50/60 Hz. 

115V 230V 
50160 Hz. 50160 Hz. 

Circuit 1 Circuit 2 

::Hi. J 4 ::1 C: :J E[~:5V :J E[~-
=~:3 E: ::1 c: ] Eta::: ] Et. 

Circuit 3 Circuit 4 Circuit 5 Circuit6 

CONTACT TAMURA for ORDERING, STOCK, OEM PRICING, DETAILED DATA SHEETS 
or YOUR CUSTOM REQUIREMENTS by FAX: 310/638/9956 or CALL: (310) 638-1790 
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5600 TRANSFORMERS 

TAMURA OEM PC BOARD POWER TRANSFORMERS 
3F Series· 3 Flange Bobbin 

FEATURES 
- UL 1585 Class II & III Xfmrs 

File No. E95844. 
- UL Gnl Purpose Xfrurs 

File No. E91239. 
- UL Class B Insulation Sys. 
- CSA Cert: CSA 22.2 Nos. 0, 66 

File No. LR 69808. 
- 2500VAC Hipot, Pri to Sec. 

-115Vor 115/230V Primary. 
- Bobbin Molded Term. Nos. 
-1.1,2.4,6&12VA. 
- Tube Packaged. 
- 80 Models Stocked. 
- Competitive Prices. 
- Drop-in Compatibility. 
- DC Power Supply Models. 
-120 Million Xfrms ShippedIYear. 

3F SERIES MODELS AND RATINGS 

120.0V 
4.20 3.70 5.10 4.80 120.0VCT,0.020A 

5.40 4.90 4.60 4.10 3FD-4120 6.30 5.70 5.40 4.70 120.0V CT, 0.050A 
6.30 5.70 5.40 4.70 3FD-5120 7.10 6.40 6.00 5.30 120.0VCT,0.100A 

Note 1: Individual transformer coil rating is parallel connection voltage & series connection current. 

60.0V,0.040A 
SO.OV, 0.1 OOA 
60.0V,0.200A 

2.4 
6.0 

12.0 

3F SERIES DIMENSIONS AND WEIGHTS2 3F SERIES MECHANICAL SPECIFICA nONS 

10---- 8-----1 Pin rr-c ~ I I Dimensions 

~ 
18x.041 

4 D 
3 E 

A --r-

[ ~,~ 

~G- ~ 
8 
7 

2 6 
I 5 

seve L 10---0-----< 

3F SERIES SCHEMATICS 

Single 
Primary 
50/60 Hz. 

lJII.---o 5 Note: ~6 

~~tt:3 4 C: 
Dual Primary 
115J230V 
50/60 Hz. 

CONTACT TAMURA for ORDERING, STOCK, OEM PRICING, DETAILED DATA SHEETS 
or YOUR CUSTOM REQUIREMENTS by FAX: 310/638/9956 or CALL: (310) 638-1790 
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5600 TRANSFORMERS 5600 
, , 

TAMURA LOW PROFILE', PLUG-IN, POWER TRA~SFORMERS 

~ 12VA . 
~" 
2.5VA 
~ 
6.0VA 

FEATURES 
• Three Flange Bobbin. • Low Profile: 0.65", 0.85',1.065" Heights. • Tube Packaged. • Drop-in compatibility. 
• 1500V RMS Hipot. • 3 Sizes: 2.5, 6.0 and 12VA Ratings. • 80 Models Stocked. • DC Power Supply Models. 
• 115/230VAC, 50/60Hz., Dual Primary. • NL-FL Regulation: 30%; 12VA, 20%. • Competitive Prices. • 120M Xfmrs ShippedNear . 

LOW PROFILE SERIES MODELS and RATINGS 

Note 2: Dimensions in inches (mm). Weight in oz. (gm). 
Note 3: 3 output config. has lapins, all others 8 pins (omit pin 6 & 9). 

3FL SERIES MECHANICAL SPECIFICATIONS 

THREE (3) OUTPUT TRANSFORMER MODELS & RATINGS 
Regulated Power Supplies for Microprocessors 

Primaries ::1 
1151230V 

SOffiOHz. ::1 

3FL SERIES SCHEMATICS 

c: 
c: 

5 '~-+5V For5VDC E: Output 
6 1 -

;imnt'5V Ei For ±t2/15V 
: ± Output 

10 ! 
,-- -'5V 

. CONTACT TAMURA for ORDERING, STOCK, OEM PRICING, DETAILED DATA SHEETS 
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5600 TRANSFORMERS 5600 

TAMURA WALL PLUG·IN and SCREW TERMINAL AC·AC TRANSFORMERS 
120VAC, 60Hz. and 220VAC, 50Hz. 

® filen08.E82180 Cii· file n08. LR38236 (OJ) file n08.7969·3330 7969·3331 

FEATURES 
• UL Class II Xfmrs - UL 1310. • 100% Testing. • Temp Range: 0 to +40'C. • Material: Black ABS resin/UL 94-VO . 
• UL 544 Medical Capability. • Transformer: 3 flange bobbin. • Case Temp Rise: S:35'C. • No Audible Noise. 
• Thermal Overload Protection. • US 3-Blade Ground Plug Available. • Oper Humidity: 10-90% RH. • Mounting Tab Available. 

110 11.00 6.70 
1300 10.60 13.50 15.90 UL I 16.30 11.40 
500 12.60 lS.8S 1'7.1,5 lIL I lMo to.so 
TIfJ jl!,;!$ 15.110. ···~o UL' .j too 6.20 
600 14.10 li!.25 HMO UL I fI.9!l 6.20 
500 16.00 20.10 23.40 UL V 11.90 8.30 
880 15.95 21.50 22.90 UL C 16.30 11.40 
450 20.60 26.50 30.50 UL' L 8.90 6.20 
660 21.00 26.60 30.25 UL C 16.30 11.40 

SCREW TERMINAL TYPE· 120VAC, 60Hz. 
FIG. 2 SCREW TERMINAL 

Note 1: Typ. output VAC for load & line shown. 

Note 3: Complies (e) or listed (L) to CSA 22.2, No. 223/66. Note 4: Screw term: 4ea #6-32; input gnd & output screw term gnd. 

AC-AC TRANSFORMER· 220VAC, 50Hz •• VDE APPROVED 

OUTPUT PLUG DIMENSIONS FIG. 4 FEMALE 

m 
~ 

FIG.S MALE 

tf-= 
CONTACT TAMURA for ORDERING, STOCK, OEM PRICING, DETAILED DATA SHEETS 
or YOUR CUSTOM REQUIREMENTS by FAX: 310/638/9956 or CALL: (310) 638-1790 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2435 



5600 
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TRANSFORMERS 5600 

TAMURA ENCAPSULATED SCR and TRIAC TRIGGER TRANSFORMERS 

Tamura's SIT series Iransformers are designed for low cost source isolation in half and full wave SCR or 
TRIAC control citcuits. The SIT trigger transformers are encapsulated for environmental protection and 
pass 2600V rms dielectric breakdown testing. 

MODEL TURNS PRIM LEAK WOO E.T.(~) DCR DIA PRICE (qly) 
No. RATIO LmH(~) LuH(S) CpF Y·jlI8C ohms (max) No. 1-9 111-24 25-99 100up 

STT·l0l 1:1 1.0 15 80 90 2.512.5 1 $12.40 $11.20 $10.50 $9.90 

STT·l02 1:1 5.0 50 80 200 5.015.0 1 12.40 11.20 10.50 9.90 

STT·l03 1:1 10.0 100 80 280 7.0{1.0 1 12.40 11.20 10.50 9.90 

STT·l04 1:1:1 1.0 25 80 90 2.512.512.5 2 13.80 12.40 11.70 11.00 

STT·l05 1:1:1 5.0 100 80 200 5.015.015.0 2 13.80 12.40 11.70 11.00 

STT·l06 1:1:1 10.0 200 80 280 7.0{1.0{1.0 2 13.80 12.40 11.70 11.00 

STT·l07 2:1 1.0 20 80 90 2.5/1.5 1 12.40 11.20 10.50 9.90 

STT·l08 2:1 5.0 60 80 200 5.012.5 1 12.40 11.20 10.50 9.90 

STT·l09 2:1 10.0 130 80 280 7.0/3.5 1 12.40 11.20 10.50 9.90 

STT·110 2:1:1 1.0 30 80 90 2.511.511.5 2 13.80 12.40 11.70 11.00 

STT·lll 2:1:1 5.0 130 80 200 5.012.512.5 2 13.80 12.40 11.70 11.00 

STT·112 2:1:1 10.0 200 80 280 7.0/3.513.5 2 13.80 . 12.40. 11.70 11.00 

968 r 246 -1 
I 600 
11524 r 
I ' 

DIAGRAM 1 

DIMENSIONS IN 

INCH 
MM 

.775 
MAX. HT. =-

19.7 

DIAGRAM 2 

~~ ~.~~ 
2 4 2 4 6 

Tamura Designs Custom Power and Audio Transformers 

FILENO. 
TAMRADIO 

E59673 

INTERNATIONAL POWER TRANSFORMERS - UL, CSA, IEC, MITI 
PEPFSeries 

RatingHl.7lo 6VA _ 
Physical Barrier Between Primary, Secondary _ 
& Core 

PEBSeries 
Ralings-70 10 300VA -Horizonlal Mounting -CU Flux Shorting Band -Concenlric Wound Coils -"CY Type" Bobbin Conslruclion -

PEPVSeries 
Ratins-410 20VA _ 
Physical Barrier Belween Primary, Secondary _ 
& Core _ 

PEBTSeries 

PEE Series 
RatingHl. 710 40VA 
Bmm Creepage 
4000VAC HiPot 

PEKTSeries 
Ralings-70 10 300VA _ Ralings-70 10 200VA 
Vertical Mounting _ Welded Slack 
CU Flux Shorting Bend _ Shielded Core to Reduce Siray Field 
Concenlric Wound Coils 
"CY Type" Bobbin Conslruclion 

"~ ~w.~· 
.... w· 

PMZFSeries 
_ 10toBOVA 
_ . Minimum Flux Field lor CRT Applications 
_ Low Profile 

EPH Series AUDIO TRANSFORMERS 
_ Double Proleclion System 
_ 3500VAC HiPol 
_ Isolation for TV Audio and Video Exlernal 

Conneclions 

CONTACT TAMURA for ORDERING, STOCK, OEM PRICING, DETAILED DATA SHEETS 
or YOUR CUSTOM REQUIREMENTS by FAX: 310/638/9956 or CALL: (310) 638-1790 
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MINI ARIES 
F R U S· HARTS 
PR DUCT SELECTION GUIDES 

~E~TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

91/92 EDITION OF EEM 
Abbreviations/Acronyms 

A-1114,8-1037,C-1116,D-1068 
AC Power Supplies, Product 

Selection Guide 
ASCII Code 
Batteries, Product Selection Guide 
Batteries & Fuel Cells, 

_ Characteristics 
Cabinets, Enclosures, Racks & 

Chassis, Product Selection Guide 
Capacitors, Basic Formulas 
Capacitors, Miniglossary 
Capacitors, Product Selection Guide 
Coils, Chokes, Inductors, 

Product Selection Guide 
Conductors, Maximum Current Capacity 

of Copper & Aluminum 
Connectors, Miniglossary 
Connectors, Terminals & Sockets, 

Product Selection Guide 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide 

DC Power Supplies, Product 
Selection Guide 

Delay Lines, Product Selection 
Guide 

Dielectrics, Thermal Conductivity 
Discrete Semiconductors, Product 

Selection Guide 
Displays, Readouts, & CRTs, 

Product Selection Guide 
EBCDIC Code 
Encapsulation, Miniglossary 
Fans, Blowers, Cooling Equipment, & 

Heat Exchangers, Product 
Selection Guide 

Fiber Optics, Miniglossary 
Fiber Optics, Product 

Selection Guide 
Filters, Power, Product 

Selection Guide 
Filters, Signal, Product 

Selection Guide 
Instruments, Test & Measuring, 

Product Selection Guide 
Interconnection Systems, Product 

Selection Guide 
Keyboards & Keypads, Product 

Selection Guide 
Lamps, Lights, & Indicators, 

Product Selection Guide 

D-2146 
D-1086 
D-1427 

D-1468 

C-1003 
A-1078 
A-1054 
A-I003 

A-1155 

C-1825 
C-1329 

C-1149 

A-1300 

D-1501 

A-1493 
C-1709 

A-2082 

8-1032 
D-11IO 
C-1126 

C-1601 
8-1224 

8-1214 

A-1609 

A-1651 

D-1207 

C-1678 

8-1794 

8-1135 

Logofinder & Trademark Directories 
Microwave Components, Product 

Selection Guide 
Military Qualified Products List 
Motors, Drives, & Rotating Components, 

Product Selection Guide 
Opto Semiconductors, Miniglossary 
Oscilloscopes, Product 

Selection Guide 
Panel Hardware, Product 

Selection Guide 
Panel Meters, Analog & Digital, Product 

Selection Guide 
Potentiometers, Trimmers, Controls, & 

C-901 

A-1746 
8-1002 

8-1233 
8-1334 

D-1406 

C-1582 

D-1340 

Rheostats, Product Selection Guide A-2013 
Power Supplies, Miniglossary D-1522, D-2184 
Power Supplies, AC, Product 

Selection Guide 
Power Supplies, DC, Product 

Selection Guide 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide 

Relay Contact Forms 
Relays, Electromechanical, 

Miniglossary 
Relays, Product Selection Guide 
Resistor Color Codes 
Resistors, Product Selection Guide 
Servo Components, 

D-2146 

D-1501 

8-1347 
8-1550 

8-1449 
8-1397 
A-1924 
A-1835 

Miniglossary 8-1270, 1>-2244 
SI Units, Basic Guide To, 
. A-2080, 8-1666, C-1362, 1>-2246 
Solenoids, Product Selection Guide 8-1614 
Switches, Product Selection Guide 8-1639 
Symbols-International Authorities 

A-1139, 8-1024, C-1156, D-1090 
Thermal Components, Product 

Selection Guide 
Thermal Conductivity of Dielectrics 

at Room Temperature 
Thyristors/High Power Diodes, 

Miniglossary 
Timers, Miniglossary 
Trademark & Logofinder 

Directories 
Transducers & Encoders, Product 

Selection Guide 
Transformers, Product 

Selection Guide 
Wire & Cable, Product 

Selection Guide 
Wire Gauges~Diameter, Area, 

Copper Weight 

8-1831 

C-1709 

A-1728, A-2084 
8-1409, D-1149 

C-901 

8-1872 

A-2131 

C-1705 

C-1864 



TRANSFORMERS 

• :~::~:LATES HIGH CURRENT TRANSFORMERS: :~Ir:::' RISE 
• DIAGRAMS REGULATION 

STYLE BE 

STYLE V 

STYLE CM 

FOUR STYLES 
STOCKED 
IN DEPTH 

DC TO RMS 

Parall.1: 4, av 
Serle5:.12,18V 

24 VOLTS 

36 VOLTS 
Parallel: 9, lav 

Series: 27, 31V 

56 VOLTS 
Parallel: 14, 28V 

Series: 42, 5BV 

64 VOLTS 
Parallel: II, 32V 

Series: 4B, 64V 

68 VOLTS 
Parallel: 17, 34V 
Series: 51, BBV 

80 VOLTS 
Parallel: 20, 40V 
Series: 60, BOV 

120 VOLTS 

SECONOARY RMS CURRENT = DC CURRENT X FACTOR BELOW 

~Ol~~~~fi~~ ~!~'if ReslSt,ve , capa~ltor In'put Filter 
Load or Capacit,ve Load 

~~~56~"n 1.0 1.0 1.8 

C~i.L WAn .7 1.0 1.15 

CUSTOM 
VARIATIONS 

QUOTED PROMPTLY 

" " TODD SYSTEMS HIGH CURRENT TRANSFORMERS & CHOKES are designed for use In high power 
rectifier circuits, and high current A.C. applications. "TODD ENGINEERED" designs feature a nom· 
inal temperature rise of 45°C., at full load, thus providing outstanding overload capacity. All designs 
utilize extremely low regulation, varying from 10% in the smallest to 1% in the larger units. 

Four styles ... select the type best suited for your lab, test rigs, OEM or production equipment 

DATA SUBIECT TO CHANGE WITHOUT NOTICE 

CONTACT FACTORY FOR PRICES 

24YCT 
OR 

18Y 

2 
3&YCr 4 

6 
OR 8 

12 
27Y 20 

30 
50 

100 

5&VCr 
OR 

42Y 

64VCT 

OR 

48Y 

B8vcr 
OR 
51V 

80vcr 
OR 

BoV 

SERIES HOOKUP 

125 :7> •••••• ~ 

:~. :::; 
c~J 

HOOKUP 
PARALLEL 

VIlLTS AMPS 

12YCl 
OR 

8Y 

2 
4 

18YCr 8 
12 

OR 18 
24 

9Y 40 
60 

100 
200 

28YCT 
OR 16 

24 
14V 50 

100 
200 

32YCr 
OR 

1&Y 

34YCr 
OR 
17Y 

40vcr 
OR 
20V 

PARALLEL HOOKUP 

125 

115 

105 

QUALITY ENGINEERED TODD SYSTEMS INC. PRECISION BUILT 

FAX: (914) 963-3506 50 ASH STREET, YONKERS, NY. U.S.A. 10701 (914) 963-3400 
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STYLE B: • "Open Frame" Bracket Mounted 
• Double Vacuum Varnish Impregnated 

STYLE BE: • Conforms to MIL-T-27B 
• Epoxy Encapsulation added to Style B 

STYLE V: • Fully Enclosed in Metal Shells 
• Ease of UWiring with Leads" 
• Attractive Appearance 
• Obi Vacuum Varnish Impregnated 

CONTACT FACTORY FOR PRICES 

STYLE eM: • Hermetically Sealed to' MIL-T-27B 
• Environment Proof 
• Attractive Gray Finish 
• Permanent Name Plate 

QUALITY ENGINEERED TODD SYSTEMS INC. PRECISION BUILT 

FAX: (914) 963-3506 50 ASH STREET, YONKERS, NY, U.S.A. 10701 (914) 963-3400 
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TRANSFORMERS 5600 

LINE ISOLATION ............. . 

• 08 4U. 
.05 4U. 
.028 ~~ .022 
.014 5% 
.01~ 5% 
.00 5% 
.001 6'1a 

2% 2 2 1"" 
2 21A1 2'12 2 
3 2'12 2'12 2 
3"" 3V. 31A1 2'12 

3"" 3% 31A1 .2% 
3% 3% 31A1 2% 
41A1 3.~ 3% 3 
41f:z 4718 3% 3'12 
5'14 4% 4% '3% 14'1 • 
5'14 4'12 4% 3'12 15'12 
5'14 5 4% 4 18'12 
6% 4'12 5'14 3lf4 21 
6% 4% 5~. 3'12 23 
6% 5'12 5 • 4'1a 29 
6% 5"" 51f. 4% 35 
7'1a 6% 5~ 5'12 43 

STYLE LO STYLE LRG 

10 
14 
17'12 
24 
30 
42 
58 
4 

10 
LEAD WIRE 

LINE CORD 
17'12 RECEPTAClE 
30 TERMINALS 

(W/GROUND) . 42 
58 

• Matching styles complement high current 
transformers 

• Wide variety of compatible current ratings 

INDUCTANCE VARIATION 
Graph indicates typical variation cif inducta~ce (%) when used at D.C. currents (%) 
other than the rated values. 

higher than rated value must be run on an inter· 

3~, 4 
3~, 4 
31f:z 4% 
3~ 4~ 

5U. 4'12 5'1. 3'11. 15 5';" 47/. 22'12 
5U. 4'12 5% 3~8 16 5'1<0 4~. 24 
5U. 4'12 5~8 4% 191f:z 5'11. 47/8 261/2 
6'12 5U. 51f:z 3'1. 24 6'-. 5'1\. 291,'2 

6'12 5U. 5'11. 31f:z 25 71f:z 67/8 5'1\. 5K. 41,4 321., 
6'12 5U. 6% 41fa 30 71(2 6'-. 5'1\. 5K. 414 37 
6'12 5U. 6~8 4% 36 71f:z 67/. 5'1\. 5K. 41. 4~ 

CONTACT FACTORY FOR 

QUALITY ENGINEERED TODD SYSTEMS INC. PRECISION BUILT 

FAX. (914) 963·3506 50 ASH STREET. YONKERS, NY, U.S.A. 10701 (914) 963-3400 
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2.5 311s 251s 
3.3 3' /. 25/. 

3.8 3' /. 25/. 

4.5 3' /. 251s 

4.5 311s 
6.7 4 5/. 

8.7 4 51s 
12.4 45/. 

451s 
451s 

CATALOG 
NUMBER 

9.0 4 4'/2 
12.8 4 4'/2 
14.3 4 4'/2 
18.5 4 4'/2 
25. 4911653/. 

TRANSFORMERS 

STEPDOWN AUTOTRANSFORMERS 
USE ON FOREIGN 

50/60 HERTZ-UL COMPONENTS 

220/240 INPUT 
110/120 OUTPUT 

LINE CORD' RECEPTACLE 

37/8 

3'1, TAP 
SWITCH 

5600 

4>1, 3'1, 7 

220/240 INPUT 5'1, 4'" 7'1, 3 WIRE (GROUNDING) 
5'/, 41/2 7'1, LINE CORD/RECEPTACLE 

110/120 OUTPUT DIMENSIONS 
H W D 

SQ..31LO 45/a 3'1, 3'1, STYLE LO 
SD-32LO 4% 3'1, 4'1, 
SD·33LO 45/8 3'1, 5 
SD-42LO 4!1/a 3'1, 5'/, 

SD·34LO 45/8 3'1, 6 
JUNCTION 
BOX 

SD·4OLO 5'/, 4112 6'1, 
. SD·44LO 5'" 4'/, 6'1, LEAD WIRE TERMINALS 

LINE CORD' PIGTAIL 

220/240 INPUT 
110/120 OUTPUT 

MULTI·TAPPED 
VOLTAGE REGULATOR 

CATALOG 
NUMBER 

TWO PRONG 
LINE CORD!RECEPTACLE 

220/240 INPUT 
11 0/120 OUTPUT 

3 WIRE (GROUNDING) 
LINE CORD/RECEPTACLE 

220/240 INPUT 
110/120 OUTPUT 

JUNCTION BOX 
LEAD TERMINALS 

CONTACT FACTORY ------ --- --------

451. 3'/8 63/8 
45/8 3'Is 7 
6 43/8 63/. 

6 43/. 73/8 

5.9 4 51s 3'/8 51/2 
7.9 45/. 3'/8 5314 

13.3 6 43/. 63/. 

61/2 l 13. 
61/2 7 14 'Is 
6' /2 7 14'/2 
61/2 7 15 
61/2 7 15'/2 

OUTPUT 
VOLTS 

110/120 
220/240 
1101120 
220/240 

QUALITY ENGINEERED TODD SYSTEMS INC. PRECISION BUILT 

FAX· (914) 963-3506 50 ASH STREET, YONKERS, NY, U.S.A. 10701 (914) 963·3400 
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FEATURES OF TOROIDAL DESIGN 
, 

Our transformers will be your solutions in critical areas of: 
• MAGNETIC STRAYFIELD • LOW WEIGHT 
• TRANSFORMER NOISE • HIGH EFFICIENCY 
• SMALL DIMENSIONS • EASY ASSEMBLY 

PRODUCT PROGRAM 
CUSTOM DESIGN 
CUSTOM MADE TRANSFORMERS from 20VA to 10,000VA for 
60 Hz or 50/60Hz operation w!th UL and CSA family recognition. 
The table on the next page lists maximum data for custom made 
transformers using our standard core sizes. Other core sizes are 
available. Custom made transformers are often a preferred choice 
for optimized technical performance. For certain applications,. 
custom design is also a cost saving alternative to standard 
transformers. 

STANDARD OFF-THE-SHELF 
STANDARD TRANSFORMERS UL recognized, for both 
117V/60Hzand 115123OV50-60Hz, 26VA-1000VApower range. All 
types are available from stock in Salisbury, MD. (See last page.) 

We also offer transformer kits with factory made primary wInd
ings in sizes from BOVA to 1400VA. A line of multi-voltage rectifier 
transformers for 5\/ and ± 15V regulated DC are also stock items. 

OTHER PRODUCTS 
• 400 HZ TRANSFORMERS 
• 3-PHASE TRANSFORMERS 
• AUTO TRANSFORMERS 
• INVERTER TRANSFORMERS FOR 50 OR 60 HZ 
• CURRENT TRANSFORMERS FOR CONTROL APPLICATIONS 
• FILTER CHOKES OF TOROIDAL DESIGN FOR 50160 HZ 

TOROID CORPORATION OF MARYLAND OFFERS 
over 15 years experience of designing and manufacturing toroidal 
power transformers. 

COMPUTERIZED TRANSFORMER DESIGN. For rectifier 
transformers we use proprietary software to calculate and optimize 
the design to meetthe DC-data required after your rectifier circuitry. 

UL AND CSA RECOGNIZED CONSTRUCTION including UL544 
Medical Standard. UL and CSA recognition of custom designs can 
be obtained quickly under our family recognitions. 

Our transformers are built to meet the requirements of IEC, VDE 
and other foreign safety agencies. 

THE FACTORY 
TOROID CORPORATION OF MARYLAND started its operation 
in late 1982. The rapid growth of the company and its early posi
tion as the market leader was made possible by design and 

manufacturing technolo'gy transferred from its Swedish affiliate 
Toroid Transformator AB. The U.S. operation occupies a modern 
plant in Salisbury, MD. 

QUALITY 
With our proprietary software programs, we can quickly and ac
curately design transformers for rectifier loads without approxima
tions .... Thus we guarantee that our prototypes will meet the 
specified DC data the first time around. To ensure that our 
customers will always receive not only the ultimate design solu
tion but also the highest quality of workmanship, strict control of 
our manufacturing processes is maintained together with ample 
training of operators and supervisors. 

Winding our own cores of grain oriented high flux silicon steel 
is another step we have taken to have full control of every aspect 
of our manufacturing processes. 

All transformers are subject to 100% inspection of electrical and 
mechanical data. Our standard electrical tests include no-load cur
rents and no-load voltages;; 4000 volt Hi-Pottest for 2 seconds be
tween primaries and secondaries. Winding resistances are 
measured on every production lot. Visual inspection includes 
physicat dimensions and appearance. Additional tests can be 
specified by customer, e.g. maximum level of magnetic strayfields, 
mechanical hum, leakage current, etc. As a result, ALL OUR 
PRODUCTS ARE BACKED WITH A 36 MONTH WARRANTY. 

For further information, please contact the factory 
sales department (301) 860-0300 or FAX (301) 860-0302 
or our sales representative in your area: 

U.S. SALES REPRESENTATIVES 
California South (213) 596-9411 FAX (213) 430-9084 
California North (408) 272-6836 FAX (408) 259-7376 
Chicagoland (708) 520-1200 FAX (708) 520-7927 
NeW England (508) 485-2215 FAX (508) 485-5186 
Eastern Penn. (215) 659-8938 FAX (215) 659-8076 
MD, VA, DC (703) 360-9039 FAX (703) 360-9202 
Upstate New York (716) 381-8350 FAX (716) 385-2103 

(315) 853-6126 FAX (315) 853-3011 
Metro New York (516) 724-3456 FAX (516) 724-3485 

(201) 579-7654 

CANADIAN REPRESENTATIVES 
Ontario (613) 727-3892 FAX (613) 727-0368 

EUROPEAN DISTRIBUTORS 
Austria (43) 4762 5340 FAX 4762 534075 
Finland (358) 0880 152 FAX (358) 0889112 
France (33) 1 30 64 09 00 FAX (33) 1 3064 11 46 
Sweden (46) 47046000 FAX (0470) 46061 
Switzerland (41) 32 84 35 80 FAX (41) 32 84 62 87 
United Kingdom (44) 295 758 337 FAX (44) 295 750 040 

TOROID CORPORAJION OF MARYLAND 608 Naylor Mill Road Salisbury MD 21801-9627 
(301) 860-0300 • FAX (301) 860 0302 

For manufacturers' sales offices, see yellow pages EEM 1991 



360VAl60Hz 
transformer-
4.5"ODx2.3"H 
Weight = 5.31bs 

SAFETY PARAMETERS 
COMPLIANCE WITH SAFETY STANDARDS 
Our transformers are recognized to UL standard 1411 and to CSA 
C22.2 No. 66.1988. Transformers for medical applications, 
recognized to UL 544, is one of our specialties. Our transformers 
are designed and built to meet the equivalent standards of IEC, 
VDE, CSA and other foreign safety regulatory agencies. 

INSULATION SYSTEMS 
To meet the stringent safety requirements for transformers, we use 
only UL recognized insulation material. Our transformers are con- . 
structed with reinforced insulation, which allows the transformer 
to be used without grounding. All our transformers are 100% hi
pottested at 4000V rms for 2 seconds and have a minimum creep 
distance of 8 mm. 

TEMPERATURE CONSIDERATIONS 
Operating temperature is another important safety factor. Our 
transformers, built for Class A (105°C) operation, are normally 
calculated for a temperature rise of 60°-65°C. Actual increase will 
depend on how and where the transformer is mounted and how 
well it is cooled. When higher temperature ratings are needed, we 
offer UL recognized (UL 1411 and UL544) transformers to class B 
(130°C). Transformers rated for class H (180°C) are also available. 

Off-the-shelf standard transformers are listed on the last page. 

APPLICATION NOTES 
Our engineering staff has written three application notes 
(Transformer Facts): 

• Bulletin #1-Form Factor and Size of Rectifier Transformers 

• Bulletin #2-Supply Voltage and Primary Windings for Power 
Transformers 

• Bulletin #3-Fuses and Overload Protection of Transformers 

We will be glad to send you any of these bulletins free of charge. 

MAXIMUM DATA FOR 
CUSTOM MADE TRANSFORMERS 
USING OUR STANDARD CORE SIZES 

60 Hz 50/60 Hz Approx Size & Weight 
operation operation of finished transformer 

Max Max 
rated No-load rated No-load 
power loss power loss OD x H Weight 
(VA) (W) (VA) (W) (inches) (Ibs) 

26 .26 20 .20 2.4 x 1.2 .7 
45 .32 35 .24 2.8x 1.3 1.1 
65 .48 50 .36 2.9x 1.8 1.4 
70 .54 57 .40 3.2x 1.4 1.5 

100 .79 85 .59 3.3x 1.9 2.0 

105 .63 87 .47 3.7x 1.4 2.2 
120 .77 100 .57 3.9x 1.5 2.2 
150 .94 120 .70 3.7x 1.8 2.9 
180 1.14 150 .85 3.9x 1.9 3.0 
185 1.21 150 .90 4.5x 1.6 3.3 

200 1.26 165 .94 3.8x2.3 3.3 
240 1.52 190 1.13 3.9x2.3 3.8 
265 1.81 225 1.35 4.5x 1.9 4.4 
360 2.41 300 1.80 4.5x2.3 5.3 
440 2.60 360 1.94 5.5x2.0 5.7 

600 ·3.06 500 2.28 5.5x 2.4 8.2 
720 3.82 600 2.85 5.5x2.8 9.7 

1,000 4.70 800 3.51 6.3x 2.4 12.1 
1,200 5.90 1,000 4.40 6.3x2.9 15.0 
1,450 7.10 1,200 5.30 6.3x3.3 17.4 

1,700 7.20 1,400 5.40 7.9x2.6 20.0 
2,000 9.00 1,700 6.70 7.9x3.0 24.0 
2,400 10.80 2,000 8.10 7.9x3.3 27.8 
2,750 10.30 2,300 7.70 8.7x3.2 29.7 
3,250 12.40 2,700 9.30 8.7x3.5 35.2 

3,500 10.8 3,000 10.8 9.2x4.7 41.2 
4,100 14.3 3,600 14.3 10.3x4.7 44.6 
5,000 15.4 4,500 15.4 11.6 x 4.7 52.3 
6,200 18.0 5,400 18.0 11.6x5.0 65.5 
7,000 21.2 6,000 21.2 13.0x4.8 72.0 

7,800 24.7 6,600 24.7 13.2x5.1 79.5 
8,500 22.0 7,600 22.0 13.9 x 5.0 82.0 

10,000 25.7 8,500 25.7 14x5.5 95.5 

Power rating (VA) is determined by secondary RMS data. 
Physical size may vary from above data depending on number 
of primary and secondary windings. 

Core # 

532 
642 
643 
742 
743 

852 
952 
853 
953 
052 

854 
954 

1053 
1064 
1263. 

1274 
1275 
1584 
1585 
1586 

18104 
18105 
18106 
20125 
20126 

903200 
904083 
905060 
905745 
906477 

907357 
908182 
909281 

TOROID CORPORATION OF MARYLAND 608 Naylor Mill Road Salisbury MD 21801·9627 
(301) 860·0300· FAX (301) 860-0302 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2443 



AVAILABLE DESIGN OPTIONS 
ULTRA-LOW MAGNETIC 
STRAYFIELD EMISSION DESIGN 
Our standard design considerably reduces the strayfields in com
parison with a laminated transformer. For sensitive applications, our 
optional Ultra-low Strayfield Design, achieved through a special pro
cess, further reduces the emission. In applications such as high 
resolution CRT displays, a magnetic shield around the circumference 
of the transformer can be added to achieve even lower strayfield 
levels. 

FOREIGN SAFETY STANDARDS 
In addition to offering UL recognized transformers, we also have a 
CSA family recognition to CSA C22.2 No. 66.1988. When required, 
we will construct our transformers to comply with other foreign safety 
standards, like EN 60742, IEC 742, VDE 0550, etc. 

DESIGN DATA AND APPLICATION NOTES 

MEDICAL SAFETY STANDARDS 
Our UL family recognition for custom designed transformers also 
includes UL544 safety standard for medical equipment. For your 

. equipment exported to the Canadian and the overseas markets, 
our transformers can be built to meet their equivalent standards 
(CSA C22.2 No. 125, VDE 0551, IEC 601.1, etc.) 

STATIC SHIELDING 
Static shielding may be required to minimize capacitive couplil)g 
between primary and secondary winding when the transformer is 
used in an extremely noisy environment. Since the shield adds 
layers, a larger core size may be necessary to provide adequate 
inside diameter for the shuttle of the winding machine. 

LEADS AND CONNECTORS 
Standard is 8" flying self-leads. Other lead lengths, multistrand
ed leads, and mounted connectors are options. 

A custom designed transformer is usually based on a standard core with appropriate power rating. Data for TOROID standard cores 
are shown on preceding page. Special cores can be manufactured to meet specific requirements, e.g. extremely low profile 
deSigns. 

TEMPERATURE RISE 
Our transformers are typically designed for 
a temperature rise of 60°C over ambient at 
. full load. Using a larger core size will reduce 
the temperature rise due to the small core 
losses (in comparison with a laminated Ell 
core). The temperature rise will drop 

VOLTAGE DROP 
Figure 2 shows voltage drop at full load for 
standard cores at SOI60 Hz. The voltage drop 
is slightly higher for a 60 Hz transformer. A 
design with an oversized core will reduce 
voltage drop and temperature rise. 

drastically when the output power is reduc- Voltage drop 

ed. At halfthe load the temperature rise will % 

only be approximately 25% ofthe rise at full 
load. 20 

The figure shows how the temperature 15 

rise varies with the actual output power (S 10 

out) in relatin to nominal power (S nom) for 
a given core size. 

D,T 

80 

70 

60 

50 

40 

30 

20 

10 

0.2 0.4 0.6 0.8 1.0 1.2 

5 
--- snom 

100 200 500 1000 2000 5000 V A 

EFFICIENCY 
Figure 4 shows typical curves for efficiency 
as a function of utput power in relation to 
nominal output power for different core 
sizes. 

Off-the-sheff standard transformers 
are listed on the last page. 

DUTY CYCLE 
A smaller transformer can be designed ifthe 
load is' not constant and the duty cycle is 
much shorter than the transformer's thermal 
time constant (which has a magnitude of 
hours). Note that the voltage drop increases 
linearly with the instantaneous current. 

% 

100 

90 

80 

70 

T, 
• 

r,?:. --::::: 1 000 VA 
~300VA 

30 VA 

I' .. 

-0.2 0.4 0.6 0.8 1.0 

TOROID CORPORATION OF MARYLAND 608 Naylor Mill Road Salisbury, MD 21801-9627 
(301) 860-0300· FAX (301) 860-0302 

A·2444 For manufacturers' sales offices, see yellow pages EEM 1991 



5600 

MOUNTING METHODS 
MOUNTING WASHER 
The normal mounting method of our 
transformers is by using a metal washer and 
two rubber pads, furnished at no extra 
charge. 

A 

PIN A B C t 

W050 2.0 0.17 0.18 0.04 
W060 2.4 0.20 0.22 0.05 
W070 2.8 0.24 0.26 0.05 
W090 3.5 0.24 0.28 0.06 
Wll0 4.4 0.32 0 .. 33 0.08 
W145 5.7 0.32 0.37 0.08 

TRANSFORMERS 

-- --, 
'\ / 

/ " '- -' 

POLY·MOUNT 
Our new Poly-Mount is an option and 
replaces the standard metal washer and rub
ber pads for transformers with power ratings 
up to 600VA. The Poly-Mount is shipped as 
an integral part of the transformer and will 
reduce the mounting time of the transformer. 
If required, the Poly-Mount can be removed 
from the transformer. The POly-Mount con
sists of two parts made of UL recognized 
Polyamide with high temperature ratings. A 
screw through the center hole holds the 
assembly to the chassis. The Poly-Mount 
adds slightly to the total height of the 
transformer. 

POTTED CENTER 
For large size transformers, 15 Ibs or more, 
or when the washer may cause height pro
blems, we recommend Epoxy potting of the 
center hole. The top of the potting will be 
recessed to accommodate the screw head. 
A flat bottom of the potting is available upon 
request. 

MULTIVOLTAGE RECTIFIER TRANSFORMERS 

5600 

OMEGA BRACKET 
For applications when vertical mounting i: 
preferred, our Omega bracket is availablt 
with or without UL listed terminal blocks. I 
provides firm support for the transforme 
without any significant increase of size ant 
weight. The bracket is made of yellm 
chromated steel welded to a stand with slot 
for screw mounting. A large part of th, 
transformer surface is exposed to the sUI 
rounding air, allowing for maximum coolin~ 
The Omega bracket is available fo 
transformers up to 3800 VA. 

Off-the-shelf standard transformers 
are listed on the last page. 

FOR 5V AND ±15V (OR ±12V) REGULATED DC AT 108V·130V LINE, 60 HZ (AVAILABLE FROM STOCK) 

Price FOB Factory 
Max DC Current 00 x H Part (includes 1 washer 

Weight No. and 2 rubber pads) 
15 115 1-4 5-24 

1.0A .25A 2.4" x 1.2" 102.515 $41.00 $37.70 
.7lbs 

2.0A .30A 2_8" x 1.3" 104.515 $44.10 $40.60 
1.11bs 

3.0A .50A 3.2" x 1.4" 107.515 $47.30 $43.50 
1.51bs 

5.0A .90A 3.9" x 1.5" 112.515 $53.60 $49.30 
2.21bs 

These transformers are designed to work with user·provided components 
per schematic shown. Note that the rated operating voltage for each com
ponent must be larger than the voltage shown in the diagram, and diodes 
and regulators must be rated to handle the DC current actually used. 
Capacitor sizes should be at least 7,000 I'F per ampere DC used. 

-15VDC (-12VDC) 

36 MONTHS PRODUCT WARRANTY ENGINEERING HOT LINE NO.: 800-274-571 

TOROID CORPORATION OF MARYLAND 608 Naylor Mill Road Salisbury. MD 21801-9627 I. (301) 860-0300. FAX (301) 860-0302 
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OFF-THE-SHELF TRANSFORMERS FOR 117V160 Hz, UL/CSA RECOGNIZED .. 
Typical DC data when transformer supplies • 

bridge rectifier with large filter capacitor Price FOB Factory 
Size Salisbury, MD 

Part No. Rated ODxH Secondary Data Secondaries Secondaries (includes 1 washer 
Power (inches) In series in parallel and 2 rubber pads) 
(VA) Weight 

DC DC DC DC No-load 
VoltslAmps Voltage Voltage Current Voltage Current Part No. 1-4 5-24 

(V) (V) (A) (V) (A) 

602.082 26 2.4x 1.2 2x8.5/1.47 2x 10.7 19.2 or 2 x 9.6 .94 8.6 1.88 602.082 $ 32.60 $ 30.00 
602.122 .7lbs 2 x 12/1.08 2x 14.9 28.6 or 2 x 14.3 .68 13.3 1.36 602.122 $ 32.60 $ 30.00 
602.152 2x 15/0.87 2x 18.6 36.0 or 2 x 18.0 .55 17.0 1.20 602.152 $ 32.60 $ 30.00 
602.182 2 x 18/0.71 2x22.5 44.0 or 2 x 22.0 .45 21.0 .90 602.182 $ 32.60 $ 30.00 
602.242 2x24/0.54 2x29.8 59.0 or 2 x 29.5 .34 28.5 .68 602.242 $ 32.60 $ 30.00 

604.082 45 2.8x 1.3 2x8.5/2.59 2 x 10.2 19.8 or 2 x 9.9 1.58 8.9 3.16 604.082 $ 34.50 $ 31.70 
604.122 1.1 Ibs 2x12/1.77 2x 14.5 29.0 or 2 x 14.5 1.08 13.5 2.16 604.122 $ 34.50 $ 31.70 
604.152 2x15/1.40 2x 18.1 36.6 or 2 x 18.3 .86 17.3 1.72 604.152 $ 34.50 $ 31.70 
604.182 2x 18/1.24 2x21.6 44.0 or 2 x 22.0 .76 21.0 1.52 604.182 $ 34.50 $ 31.70 
604.242 2x24/0.88 2x29.0 60.0 or 2 x 30.0 .54 29.0 1.08 604.242 $ 34.50 $ 31.70 

607.082 70 3.2 x 1.4 2x8.5/3.94 2x9.80 20.0 or 2 x 10.0 2.30 9.0 4.60 607.082 $ 36.20 $ 33.30 
607.122 1.51bs 2 x 12/2.92 2 x 13.8 29.4 or 2 x 14.7 1.70 13.7 3.40 607.122 $ 36.20 $ 33.30 
607.152 2x 15/2.30 2x 17.3 37.0 or 2 x 18.5 1.34 17.5 2.68 607.152 $ 36.20 $ 33.30 
607.182 2 x 18/1.90 2x20.8 44.8 or 2 x 22.4 1.10 21.4 2.20 607.182 $ 36.20 $ 33.30 
607.242 2x24/1.44 2 x 27.6 60.0 or 2 x 30.0 .84 29.0 1.68 607.242 $ 36.20 $ 33.30 

612.082 120 3.9x 1.5 2 x 8.517.06 2x9.50 20.0 or 2 x 10.0 3.90 9.0 7.60 612.082 $ 41.40 $ 38.10 
612.122 2.21bs 2 x 12/5.00 2 x 13.3 29.4 or 2 x 14.7 2.70 13.7 5.40 612.122 $ 41.40 $ 38.10 
612.152 2 x 15/4.00 2 x 16.6 37.6 or 2 x 18.8 2.20 17.8 4.40 612.152 $ 41.40 $ 38.10 
612.182 2x 18/3.33 2x20.2 45.2 or 2 x 22.6 1.85 21.6 3.70 612.182 $ 41.40 $ 38.10 
612.242 2 x 2412.50 2x26.7 61.4 or 2 x 30.7 1.37 29.7 2.74 612.242 $ 41.40 $ 38.10 
612.220 220/0.55 247 NIA 

617.122 180 3.9 x 1.9 2 x 1217.50 2 x 13.0 29.6 or 2 x 14.8 3.90 13.8 7.60 617.122 $ 48.30 $ 44.40 
617.152 3.01bs 2x 15/5.90 2 x 16.4 38.0 or 2' x 19.0 3.10 18.0 6.20 617.152 $ 48.30 $ 44.40 
617.182 2x 18/5.00 2 x 19.5 45.8 or 2 x 27.9 2.60 21.9 5.20 617.182 $ 48.30 $ 44.40 
617.242 2x24/3.58 2x26.3 61.8 or 2 x 30.9 1.90 29.9 3.80 617.242 $ 48.30 $ 44.40 

636.242 360 4.5x2.3 2x24/7.45 2 x 25.4 62.0 or 2 x 31.0 3.63 30.0 7.26 636.242 $ 63.60 $ 58.70 
636.302 5.31bs 2 x 3016.00 2x31.7 78.8 or 2 x 39.4 2.90 38.4 5.80 636.302 $ 63.60 $ 58.70 
636.332 2x 33/5.45 2x34.9 87.0 or 2 x 43.5 2.60 42.5 5.20 636.332 $ 63.60 $ 58.70 
636.382 2 x 3814.74 2x40.3 100.0 or 2 x 50.0 2.30 49.0 4.60 636.382 $ 63.60 $ 58.70 
636.502 2x50/3.60 2x52.9 132.0 or 2 x 66.0 1.75 65.0 3.50 636.502 $ 63.60 $ 58.70 
636.220 220/1.64 233 NIA 636.220 $ 63.80 $ 58.70 

660.242 600 5.5x2.4 2 x 24112.50 2x25.2 65.0 or 2 x 32.5 5.85 31.5 11.70 680.242 $ 86.30 $ 79.40 
660.302 8.11bs 2x 30/10.00 2x31.5 79.0 or 2 x 39.5 4.70 38.5 9.40 660.302 $ 86.30 $ 79.40 
660.332 2 x 3318.64 2x34.7 87.0 or 2 x 43.5 4.10 42.5 8.20 660.332 $ 86.30 $ 79.40 
660.382 2x38/7.76 2x39.9 100 or 2 x 50.0 3.65 49.0 7.30 660.382 $ 86.30 $ 79.40 
660.502 2 x 5016.00 2x52.5 133 or 2 x 66.5 2.80 65.5 5.60 660.502 $ 86.30 $ 79.40 
660.220 220/2.59 231 NIA 660.220 $ 86.30 $ 79.40 

699.502 1000 6.3x2.4 2x50/10.00 2x51.8 134 or 2 x 67.0 4.40 66.0 8.80 699.502 $120.60 $111.10 
699.652 12.1 Ibs. 2x65/7.69 2x67.4 175 or 2 x 87.5 3.40 86.5 6.80 699.652 $120.80 $111.10 

OFF-THE-SHELF TRANSFORMERS 2x115V, 50-60 Hz, UL/CSA RECOGNIZED .. 
Typical DC data when transformer supp,lles • 

bridge rectifier with large filter capacitor Price FOB Factory 
Size Salisbury, MD 

Part No. Rated ODxH Secondary Data Secondaries Secondaries (includes 1 washer 
Power (Inches) in series in parallel and 2 rubber pads) 
(VA) Weight 

No-load DC DC DC DC - Volts/Amps Voltage Voltage Current Voltage Current Part No. 1-4 5-24 
(V) (V) (A) (V) (A) 

703.082 35 2.8x 1.3 2 x 8.5/2.10 2 x 10.3 19.2 or 2 x 9.6 1.40 18.2 2.60 703.082 $ 38.00 $35.00 
703.152 1.1 Ibs 2 x 15/1.20 2 x 18.8 36.2 or 2x 18.1 .75 17.1 1.50 703.152 $ 38.00 $35.00 
703.182 2 x 18/1.00 2 x 21.9 43.6 or 2x 21.8 .65 20.8 1.30 703.182 $ 38.00 $35.00 

706.082 57 3.2 x 1.4 2 x 8.513.30 2 x 10.1 20.0 or 2 x 10.0 2.00 9.0 4.00 706.082 $ 39.80 $36.60 
706.152 1.51bs 2x 15/1.90 2 x 17.6 36.8 or 2 x 18.4 1.15 17.4 2.30 706.152 $ 39.85 $36.60 
706.182 2 x 18/1.60 2 x 21.2 44.6 or 2 x 12.3 .95 21.3 1.90 706.182 $ 39.80 $36.60 

710.082 100 3.9 x 1.5 2 x 8.515.90 2x9.6 20.2 or 2 x 10.1 3.50 9.1 7.00 710.082 $ 45.60 $42.00 
710.122 2.21bs 2x 1214.20 2x 13.7 29.4 or 2 x 14.7 2.40 13.7 4.60 710.122 $ 45.60 $42.00 
710.152 2 x 15/3.30 2x 17.3 37.4 or 2 x 18.7 1.90 17.7 3.80 710.152 $ 45.60 $42.00 
710.182 2 x 18/2.60 2x40.4 45.0 or 2 x 22.5 1.65 21.5 3.30 710.182 $ 45.60 $42.00 

714.152 150 3.9 x 1.9 2 x 15/5.00 2 x 16.6 37.6 or 2 x 18.8 2.75 17.8 5.50 714.152 $ 53.10 $48.90 
714.182 3.01bs 2 x 18/4.20 2x20.0 46.0 or 2 x 23.0 2.20 22.0 4.40 714.182 $ 53.10 $48.90 
714.120 115/1.30 126.6 - - - - 714.120 $ 53.10 $48.90 

36 Months Product Warranty Prices are FOB factory, Salisbury, MD and include 1 mounting metal washer and 2 rubber pads. 
AC and DC voltages are nominal. Tolerance for standard transformers ± 30/0. Prices apply to total 
order quantity. Mixing and scheduled shipments over maximum 12 months allowed. Please call 
factory for larger volume prices. Prices and data are subiect to change without prior notice. Engine.ering Hot Line No.: BOO-274c5793 

TOROID CORPORATION OF MARYLAND 608 Naylor Mill Road SallsbulY MO 21801 9627 
(301) 860·0300· FAX (301) 860 0302 

A·2446 For manufacturers' sales offices, see yellow pages EEM 1991 



5600 TRANSFORMERS 5600 , ... TOROIDAL MAGNETIC COMPONENTS 
CUSTOM MADE-HIGHEST QUALITY 

LINE POWER TRANSFORMERS 

TOROIDAL TRANSFORMERS OFFER: 

Low Profile 

Reduced Weight 

Low Noise Level 

Low Magnetic 
Stray Field 

STANDARD PROGRAM, 

High Efficiency 

Improved Regulation 

Easy Mounting 

Unlimited Flexibility 

TOROIDAL POWER TRANSFORMERS 

In order to meet the day-to-day demand for 
prototypes and short production runs, we carry a stock 
of semi-fabricated transformers. These consist of cores 
with the primary winding and insulation already in 
place. In most cases the core with a 117V 60Hz 
primary represents the generic part of a transformer, 
whereas the secondary often requires special 
voltages, centertaps or multi-voltages at different 
current ratings. 
By means of our semi-fabricated stock, in the majority 
of cases we can tailor make your secondaries with 
windings as required and color coded leads, and ship 
product out within a few days from the receipt of your 
order. 
The stock program provides us with added flexibility, 
but in no way limits our capability of providing you 
with totally tailored transformers, meeting demands for 
odd dimensions, multiple primaries, or off-standard 
operating frequencies. 

OFF-THE-SHELF 
PRIMARY WOUND TRANSFORMERS 
VA RATING REGULATION MOUNTING FINISHED FIN. WEIGHT 
FULL LOAD "10 VOLTAGE DETAILS O.Dx HT. 

15 15 A 2.2" x 1.1" 

26 14 A 2.3" x 1.3" 

42 13 A 2,6" x 1,6" 

65 12 B 3,0" x 1,6" 

100 10 B 3,4" x 1,8" 

135 9 B 3,8" x 1,8" 

180 8 B 4,1" x 1.9" 

240 7 C 4.2" x 2,0" 

320 6 C 4,5"x2,1" 

450 6 C 4,9" x 2,4" 

600 5 C 5,2" x 2,8" 

MOUNTING DETAILS 
Zinc plated. circular steel washer +2 neoprene washers, 
Mounting by means of one central screw, 

SIZE 1 2"DIA ,19 HOLE 

SIZE 2 2,38" DIA ,19 HOLE 

SIZE 3 2.75" DIA ,25 HOLE 

SIZE 4 3,50" DIA ,25 HOLE 

SIZE 5 4,38" DIA ,31 HOLE 

APP. LBS. 

.4 

.6 

,9 

1.3 

1.7 

2,6 

3,1 

3,9 

4,8 

5,8 

7.7 

CURRENT TRANSFORMERS, CHOKES, BALLASTS AND FILTERS 

EEM 1991 

The taroidal design is utilized in instrument transformers 
to measure high currents in power cables and busbars, 
Instrument transformers can be taped, resin dipped or 
potted. 
Toroids are also used to regulate current in AC systems 
for electronic and lighting applications and to filter out 
transients in sensitive electronic eqUipment. For these 
applications cores are often provided with a closely 
controlled air gap which is cut into the core before the 
wire is put into place. Core size, Gap width, Number of 
turns and Wire gauge are infinitely variable design 
parameters. 

TORTRAN Inc. 915 PEMBROKE STREET, BRIDGEPORT, CT 06608 
Phone: 203 - 367 - 5188 FAX: 203 - 384 - 8120 

For manufacturers' sales offices, see yellow pages A·2447 



5600 TRANSFORMERS 5600 

.7 
7foR () TEL TRANSFORMERS 

PRODUCTS 
______ L-..J1 INC. 13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 FAX (816) 763-2278 

400 Hz MINIATURE 
POWER TRANSFORMERS 
Reference for all Industrial and Military 
Standard 400 Hz Miniature Power Transformers 
These 400 Hz Miniature· Power Transformers' are selected for use in all 
Military and Industrial applications requiring high performance in the smallest 
possible package size. They conform to all of the requirements of Mll·T-27, 
Class S (- 55°C to + 130°C). The minimum continuous operating life expect
ancy is 10,000 hours. This series is available having power ratings of 0.5 VA 
through 25 VA. The primaries are 115 Vrms with secondary voltages ranging 
from 5 Vrms through 300 Vrms. 

TOROTEL PART NUMBER EXAMPLE 

1.5 ET 26 

C IC 
iVA rating ::r T] L:.. Torotel Suffix No. 

S hemaf 

Approved to all requirements of applicable 
Mll-T-27 Specification sheets 

SEE MIL-T-27IXX 
QPL LISTING 

FOR QUALIFIED PARTS 

It is recommended that these transformers be specified for all applications 
where space, weight, and cost effectiveness are prime considerations. 

MIl". T-27 Cross Reference 

Dash No. 

M27/XX-XXX 
MIL-T-27------T...J Lease Style 

Specification A or B 
Sheet 

~ 
rease Style . . (secondary voltages) 

TABLE I 
Available Exciting Temperature Rise 

Max. 
Secondary Current Efficiency ('C)-MIL-T-27 

VA Package Height 
Regulation (%) Voltages (VRMS) (rna) (%) No Heat Sink Weight (Oz.) 

Rating Style Schematic Size (Inches) Nom. Max. Min. Max. Max. Min. Nom. Nom. Max. Nom. Max. 

0.5 S T, X - - 15 18 5 300 1.5 65 70 10 15 0.38 0.4 
0.5 S S,Y - - 17 21 5 300 1.5 65 70 12 17 0.38 0!4 
1.5 E, P T, X 1 0.47 20 23 5 300 1.5 70 76 13 17 0.76 0.85 
1.5 E, P S,Y 1 0.59 15 18 5 300 3 70 76 13 17 0.97 1.1 
2 E,P T, X 1 0.78 3 3.7 5 300 6 72 87 10 15 1.5 1.65 
2.4 E, P S, Y 1 1.03 3 3.8 5 300 9 73 88 11 16 1.9 2.2 
3 E, P T, X 1 0.59 15 18 5 300 3 75 84 15 20 0.97 1.1 
3 E, P S, Y 1 0.78 10 12 5 300 6 75 84 15 20 1.5 1.65 
3.6 E, P T, X 1 1.03 3 3.8 5 300 9 76 87 10 15 1.9 2.2 
6 E,P T,X 1 0.78 10 12 5 300 6 81 88 18 25 1.5 1.65 
6 E,P S, Y 1 1.03 8 10 5 300 9 80 88 18 25 1.9 2.2 
7.3 E, P S, T, X, Y 2 0.97 3 3.5 5 300 16 84 92 15 23 3.2 3.4 
9 E,P T,X 1 1.03 8 10 5 300 9 83 89 23 30 1.9 2.2 

13 E,P S, T, X, Y 2 1.20 3 3.6 5 300 25 87 93 21 28 4.2 4.4 
16 E, P S, T, X, Y 2 0.97 7 8 5 300 16 87 92 25 32 3.2. 3.4 
25 E, P S, T, X, Y 2 1.20 6 7 5 300 25 88 93 36 45 4.2 4.4 

TABLE II . USE SECONDARY VOLTAGES fOR 
TOROTEL SUfFIX NUMBER 

MIL MIL. 
DASH TOROTEL SUfFIX DASH TOROTEL SUFFIX 

MAX WV = 325V for 180V sec. & lower 
NO. (SEC. VOLTAGE) NO. (SEC. VOLTAGE) 

xx .. xx ., 
440V for 200V to 240V sec. 

23 39 
580V for 270V sec. & higher 

01 6 
02 6.3 24 43 
03 7 25 47 
04 7.5 26 51 
05 8 27 56 

06 9 28 62 
07 10 29 68 

M271 TOIOTEL M211 TOlom 08 11 30 75 

DASH NUMBERS PART NUMBERS DASH NUMBERS PART NUMBERS 09 12 31 82 

M27137-XXA 1.5ET·' M27I43-XXA 9 ET** 
10 12.6 32 91 

M27137-XXB 1.5PT ** M27143-XXB 98T** 11 13 33 100 

M27138-XXA L5ES •• M27144-XXA 16 ET" 12 15 34 110 
13 16 35 115 

M27I38-XXB L5PS" M27/44-XXB 16 PT" 14 18 36 120 
M27139-XXA 3 ET*'* M27I45-XXA 16ES" 15 20 37 130 
M27139-XXB 3 PT** M27/45-XXB 16 PS" 

16 22 38 150 
M27140-XXA 3ES" M27146-XXA 25 ET" 17 24 39 180 
M2714D-XXB 3PS" M27I46-XXB 25 PT" 18 26 40 200 
M27141-XXA 6 ET*· M27/47-XXA 25 Es *. 19 28 41 220 

M27141-XXB 6Pl*· M27147-XXB 25 PS" 20 . 30 42 240 

M27I42-XXA GET** 21 33 43 270 
M27142-XXB 6PS" 22 36 44 300 

For manufacturers' sales offices, see yellow pages EEM 1991 



5600 TRANSFORMERS 5600 ., 
7foRVTEL TRANSFORMERS 

PRODUCTS _____ ~I INC. 13402 South 71 Highway I Grandview, MO 64030 I (816) 761-6314 FAX (816) 763-2278 

400 Hz MINIATURE 
. POWER TRANSFORMERS 
Reference for all Industrial and Military 
Standard 400 Hz Miniature Power Transformers 
PHYSICAL SPECIFICATIONS 

Size: Sizes for Standard VA Types are given in Table I, and OUtiine Drawings. 

Construction: Mll·T·27, Grade 5: Black Epoxy Encapsulated. 

Terminals: Printed circuit pins - tinned brass. 

Terminal Strength (Method 211 of Mll·STO·202, Test Condition AI: 2.0 pounds. 

Marking: Includes Mll·T·27 Type Designation, winding ratings, maximum work· 
ing voltage, schematc, Torotel name, and part number. 

ENVIRONMENTAL SPECifiCATIONS 

Operating Temperature Range: - 55°C to + 1300 C (ambient plus tempera· 
ture risel. 

Altitude: 70,000 feet, maximum. 

Vibration: Mll·STD·202, Method 204, Test Condition D. 

Life Expectancy: 10,000 hours minimum. 

Other Environmental Specifications: In accordance with Mll·T·27, Grade 5 
Class S, Family 03. 

ElECTRICAL SPECIFICATIONS 

Primary Voltage: 115 volts rms ± 10%. 

Frequency: 400 Hz ±5%. 

Secondary Voltage: See Table II. 

Secondary Voltage Tolerance: ±3% at full load and 115 volts, 400 Hz applied 
to primary. 

Electrostatic Shielding (Schematics S and VI: 5 to 1 minimum voltage ratio 
at 20 KHz. 

Phase Shift: 1.0 electrical degree between primary and secondary voltage at 
rated load, maximum. 

Insulation Resistance: 10,000 megohms minimum at 500 VDC. 

Dielectric Strength: At sea level-2.8 times the maximum working voltage. 
At reduced barometric pressure-1.25 times the maximum working voltage. 

Mech. Tal. = ±.005 unless indicated. 

PACKAGE STYLE E 
(MIH·27 STYLE "A") 

.138·32 UNC-2B .25 MIN. DEPTH 

ir ·~~t~~~2 ---.r:U 

~-:1BlEI 
U-J~ 

SIZE "1" 

.75 
OIA. 

±.050 

PACKAGE STYLE P 
(MIL-T·27 STYLE "B") 

•. 138-32 UNC·2B .25 MIN. DEPTH -'r .032 ±.OO2 .25 

:~l L I "t TVP. __ 1"13 

tW~, 
SIZE "2" 

1.00 
DIA. 

±.050 

.164-32 UNC-2B .25 MIN. DEPTH 

25 -'r .032 ±.002 25 ,r .032 ±.002 ____ (13 .03 L I Dlj. TVP. ---.I :13 

Lta·" · tW3~' 
PACKAGE STYLE S 

r :~j500±032r -~::~-
1 020 -200 

200 

Q:; :I:~ 
MECH. TOL. FOR STYlE "S" = ±.OlO UNLESS INDICATED. 

SCHEMATIC AND TERMINAL CONFIGURATIONS 
SCHEMATIC X SCHEMATIC Y SCHEMATIC T SCHEMATIC S 1.'J-[-.3 1JO i[-3 "J-E-: 1Jo iE-~ 

2 4 2 I 4 2 5 2 I 5 

os Os 
TERMINAL LAYOUTS TERMINAL LAYOUTS TERMINAL LAYOUTS TERMINAL LAYOUTS 

STYLE S STYLE S STYLE S STYLE S 

• 0. • .0 • • .0 • • .0 • • 4 S 4 

0 0 0 0 
3 2 I 3 2 I ,. 2 1 

, 2 

·0· • ·0· • ·0· - -0- -STYLE E STYLE P STYLE E STYLE P STYLE E STYLE P STYLE E STYLE P 
02 ,. 

(£): 
.2 30 

(~) 
.2 ,0 

(~) 
'l2 ,0 

G 
01 1 40 0·' 4. 0.

' 40 ., 40 01 40 • 

0 0 0 0 0 . s. ,so 50 5. 50 50 

• 0 0 0 0 0 '0 ". 
EEM 1991 For manufacturers' sales offices, see yellow pages A·2449 
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.• 7 . TRANSFORMERS 
J[o f)TEL 

DUCTS 
INC. 13402 South 71 Highway / Grandview, MO 64030 / (816) 761-6314 FAX (816) 763-2278 

LT & LS SERIES 
LU SERIES 
A wide range of standard designs are available 
wh ich meet the requ i rements of most common 
applications and a lIow for rapid delivery of pro
totype quantities. Special designs are also 
available in all three types. 

SUBMINIATURE AUDIO TRANSFORMERS 
LS/LT SERIES LU SERIES 

(4) IJA~~ 1.500 
±.032 - t M: 

I 11 .020 ±.010 I 
(3) 

(I) 
'--P----"_f_J 

3 2 I 
LS, LT, and LU Series transformers are manu
factured tothe rigid requirementsof M I L-T-27 , 
Class S, Grade 5. 

nl- Fl 
~.M Q;t tr:-

WT. 0 .1 0 Z L...!.~,-+r-1".L.....J __ -'-

a OL-O 0 ~D". With Mag. Shield .020 ± 002 With Mag. Shield Dim.are 
Dimensions are .448 x Max. x .494 Max. x 

NICKEL AllOY .365 Max. x .465 Max. .400 Max. 
x .531 Max. Mech. Tal. = ±.OlO unless indicated. 

LA & LB SERIES 
Torotel LA and LB Series transformers are 
manufactured to MIL-T-27, Grade 5, Class S 
specification. These series have 0.1 grid 
spaced terminals for printed circuit applica
tion. Both types have risers on mounting sur
faces to prevent the formation of moisture 
traps and to facil itate cleani ng of board assem
blies. 
The LA Series is electrically the same as the LB 
Series, but is packaged in a .460 inch cube 
with smaller outline dimensions for applica
tion where this configuration is more suitable. 

... 
"" WO,9>, .... "' •• 

.2"""" .. 16111 

r r::. 1-, .50~~1 
I " ceOIO 

. 030 ±.002 j 

AUDIO TRANSFORMERS 
LL & LR SERIES 
These tiny versatile" Lt:' transformers are provided with .020 risers and 0.1 grid spacing for 
printed circuit board applications and are manufactured to MIL-T-27, Grade 5, Class S specifica
tions. 
Response: ± 1 dB 200 to 50,000 Hz 
Distortion: 10% max. at rated power, 200 to 50,000 Hz 
Weight: 0.4 oz. 
These miniaturized "LR" transformers are manufactured to M I L-T-27, Grade 5, Class S specifica
tions and are ideally suited for a wide range of printed circuit applications. 
Response: ± 1 dB 200 to 20,000 Hz 
Distortion: 10% max. at rated power, 200 to 20,000 Hz 
Weight: 1.0 oz. 

LW & LV SERIES 
"LW" Series transformers are manufactured to M I L-T-27, Grade 5, Class S specifications. Riser 
areas and 0.1 grid spacing make these units ideal for printed circuit board applications. 
Response: ± 1 dB 100 to 10,000 Hz 
Distortion: 1.5% max. at 60 mW, 200 to 10,000 Hz 
Weight: 2.0 oz. 
"LV" Series transformers are highly compact, efficient units with power output ratings to 7.5 watts. 
These transformers are manufactured to MIL-T-27, Grade 5, Class S specifications. 
Response: ± 1 dB 60 to 10,000 Hz 
Distortion: 1 % max. at 250 mW, 200 to 10,000 Hz-10% max. at rated power 200 to 10,000 Hz 
Weight: 2.5 oz. 

Series A B B, 

LW .900 .600 .300 

LV 1.125 .800 .400 

LH & LK SERIES 
"LH" & "LK" Series transformers are the ultimate in compactness. 
Designed to meet MIL-T-27, Grade 5, Class S. 
Response: ± 1 dB 200 to 10,000 Hz 
Distortion: 10% max. at rated power, 200 to 10,000 Hz 
Weight: .75 oz. 

Series A 
LK .700 

LH .600 

... 
TYPE 

- .. 'I ... ' ...... 
2""nCM(1IgI 

tLB DIMENSIONS WITH SHIELD 
0.0 .. 580 MAX • 
HT •. 580 MAX. 

MOUNTING TEMPLATE 
AND LB PIN LAYOUT 

Max. 
I 

L...:.O:<+-+....J---.l 

Series A 
LL .600 

LR .925 

.500 

B 

.590 

.800 

rr 
.800M''·1 

Dim. A 11 

I 
.2 

I 

C 
.590 

.710 

.415.700 .8{)OMax. 

,--_r---' t ...l....-t~~7====~i:~r::t==----1_ 
.030::!:.OO2 ~ Dim. A forlH "" .600 

forlK = 700 

A·2450 For manufacturers' sales offices, see yellow pages EEM 1991 
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• 7 TRANSFORMERS 
To-Rf)TEL 

PRODUCTS 
_______ 1---11 INC. 13402 South 71 Highway / Grandview, MO 64030 / (816) 761-6314 FAX (816) 763-2278 

FAX THIS PAGE OR CALL CATALOG DATA DEPARTMENT, FOR CATALOG DATA 
SHEETS ON 201 STANDARD AUDIO AND 736 STANDARD POWER TRANSFORMERS 

ALL BUILT TO THE REQUIREMENTS OF MIL-T-27 

YOUR NAME ______________ POSITION ___________ _ 
',"', 

COMPANY------------------------~"",,)!!":,r,&7;:,-'""""::+t-,;-,;f;:~'~~;.,.,;;~$:u,:'-""--
ADDRESS---------------~7;:7;:-'~~~~:~~'-'~~¥~~~~~JT~~t~)~~~-;~-~'~:7~-'-'·~~s;~§-----

FAX 

CHECK BOX TO REQUEST FAXED DATA SHEET OR CHECK HERE D 
FOR ENTIRE CATALOG MAILING. 

See Inductor Section 1800 for 1762 Standard Inductors. 

P.C. MOUNT 400Hz POWER TRANSFORMERS 
Primary: 115 Vrms Secondary: 5 Vrms-300Vrms 

VA 
Rating Size-Nom. * 
0.5 .59x.59x.60 
0.5 w/es .59 x .59 x .60 
1.5 1.09 x 1.09 x 0.47 
1.5 wles 1.09 x 1.09 x 0.59 
2 1.09 x 1.09 x 0.78 
2.4 1.09 x 1.09 x 1.03 
3 1.09 x 1.09 x 0.59 
3 w/es 1.09 x 1.09 x 0.78 
3.6 1.09 x 1.09 x 1.03 
6 1.09 x 1.09 x 0.78 
6w/es 1.09 x 1.09 x 1.03 
7.3 1.40 x 1.40xO.97 
9 1.09 x 1.09 x 1.03 
13 1.40 x 1.40 x 1.20 
16 1.40 x 1.40xO.97 
25 1.40 x 1.40 x 1.20 

AUDIO TRANSFORMERS 

Series Size-Nom.· 
LU .42 x .43 x .36 
LS .31 x .41 x .46 
LT .31 x.41 x.46 
LA .46 x .46 x .48 
LB .50 x .50 
LL' .59x.59x.60 
LH .80x .80x .50 
LK .80 x .80 x .50 
LR .80x.71x.93 
LW 1.09 x .09 x 1.00 

Nom. Weight 
(oz) 

0.38 
0.38 
0.76 
0.97 
1.5 
1.9 
0.97 
1.5 
1.9 
1.5 
1.9 
3.2 
1.9 
4.2 
3.2 
4.2 

LY 1.09 x 1.13 x 1.00 

Nom. Nom. 
Regulation Temp. Rise Check 

(%) (DC) Box 
15 10 
17 12 
20 13 
15 13 
3 11 
3 11 

15 15 . 
10 15 
3 10 

10 18 
8 18 
3 15 
8 23 
3 21 
7 25 
6 36 

'Custom Case Sizes Available 

Check 
Max. Power Box 

50mW @ 1 KHz 
50mW @ 1 KHz 
50mW @ 1 KHz 

500mW @ 1 KHz 
500mW @ 1 KHz 
150mW @ 200 Hz 
325mW @ 200 Hz 
325mW @ 200 Hz 
750mW @ 200 Hz 
3.5W @ 200 Hz 
7.5W @ 200 Hz 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2451 



5600 TRANSFORMERS 

MILITARY- AEROSPACE- TRANSFORMERS 
MI L-T-27 IQPL/MI L-STD-2000 MI L-STD-981 

ACHIEVING HIGH RELIABILITY 
AND FAST DELIVERY. .. 

get your project off the ground with Trans American Prototype Service 

Call For Standard Line Catalog or Custom Design Assistance 

A·2452 For manufacturers' sales offices, see yellow pages EEM 1991 



5600 

NOMINAL 
POWER 

VA 

20 

40 

60 

80 

100 

120 

150 

180 

200 

250 

300 

350 

400 

550 

TRANSFORMERS 5600 

TRANSFORMER TECHNOLOGIES INC. 

SECONDARY 
OUTPUT 

VOLTSAC. 
OUTPUT PARALLEL 

2x9 9V 
2x12 12V 
2x15 15V 
2x18 18V 
2x24 24V 
2x9 9V 
2x12 12V 
2x15 15V 
2x18 18V 
2x24 24V 
2x9 9V 
2x12 12V 
2x15 15V 
2x18 18V 
2x24 24V 
2x9 9V 
2x12 12V 
2x15 15V 
2x18 18V 
2x24 24V 
2x9 9V 
2x12 12V 
2x15 15V 
2x18 18V 
2x24 24V 
2x12 12V 
2x15 15V 
2x18 18V 
2x24 24V 
2x12 12V 
2x15. 15V 
2x 18 18V 
2x24 24V 
2x12 12V 
2x15 15V 
2x18 18V 
2x24 24V 
2x15 15V 
2x 18 18V 
2x22 22V 
2x24 24V 
220V -
2x 18 18V 
2x22 22V 
2x24 24V 
2x30 30V 
220V -
2x18 18V 
2x22 22V 
2x24 24V 
2x30 30V 
220V -
2x24 24V 
2x30 30V 
2x33 33V 
2x38 38V 
220V -
2><30 30V 
2x33 33V 
2><38 38V 
220V -
2x30 30V 
2x33 33V 
2><38 38V 
220V -

Standard and Custom Toroidal Power 
Transformers up to 3000VA. 
Also Conventional EI. and Ferrite 
Custom Designed to your 
Specifications. 
Complete DC Toroidal 
Power Supply Packages 
UL Recognized 
The transformers listed below are supplied with a dimpled mounting washer and two 
rubber insulators. 
Inputs based on 120V 60Hz 
115/230V 50Hz also available. 

SECONDARY 
CURRENT 
AMPSAC 

SIZE 
ODxH PART NUMBER 

SERIES PARALLEL SERIES 
WEIGHT 

18V 2.22 1.11 SPT·20·9 
24V 1.67 .835 2.4x 1.3 SPT·20·12 
30V 1.33 .666 .7LBS SPT·20·15 
36V 1.12 .560 SPT·20·18 
48V .83 .417 SPT·20·24 
18V 4.44 2.22 SPT·40·9 
24V 3.34 1.67 2.8x 1.3 SPT·40·12 
30V 2.66 1.33 SPT·40·15 
36V 2.24 1.12 1.2LBS SPT·40·18 
48V 1.66 .83 SPT·40·24 
18V 6.66 3.33 SPT·60·9 
24V 5.00 2.50 3.2x 1.5 SPT·60·12 
30V 4.00 2.00 1.5 LBS SPT·60·15 
36V 3.34 1.67 SPT·60·18 
48V 2.50 1.25 SPT·60·24 
18V B.88 4.44 SPT·80·9 
24V 6.66 3.33 3.6x 1.5 SPT·80·12 
30V 5.33 2.66 1.8LBS SPT·80·15 
36V 4.44 2.22 SPT·80·18 
48V 3.33 1.66 SPT·80·24 
18V 11.11 5.55 SPT·l00·9 
24V 8.33 4.17 3.9x 1.5 SPT·l00·12 
30V 6.67 3.33 2.2 LBS SPT·l00·15 
36V 5.56 2.78 SPT·l00·18 
48V 4.17 2.08 SPT·l00·24 
24V 10.00 5.00 SPT·120·12 
30V 8.00 4.00 3.9xl.7 SPT·120·15 
36V 6.67 3.33 2.7 LBS SPT·120·18 
48V 5.00 2.50 SPT·120·24 
24V 12.50 6.25 SPT·150·12 
30V 10.00 5.00 3.9x 1.9 SPT·150·15 
36V 8.33 4.17 3.2 LBS SPT·150·18 
48V 6.25 3.12 SPT·150·24 
24V 15.00 7.50 SPT·180·12 
30V 12.00 6.00 4.5x 1.5 SPT·180·15 
36V 10.00 5.00 3.6 LBS SPT·180·18 
48V 7.50 3.75 SPT·180·24 
30V 13.33 6.66 SPT·200·15 
36V 11.11 5.55 4.5x 1.7 SPT·200·18 
44V 9.09 4.54 4.0 LBS SPT·200·22 
48V 8.33 4.16 SPT·200·24 
- .90 - SPT·200·220 

36V 13.89 6.95 SPT·250·18 
44V 11.36 5.68 4.5x 1.9 SPT·250·22 
48V 10.42 5.21 4.6 LBS SPT·250·24 
60V 8.33 4.17 SPT·250·30 
- 1.14 - SPT·250·220 

36V 16.67 8.33 SPT·300·18 
44V 13.64 6.B2 4.5x2.2 SPT·300·22 
48V 12.50 6.25 5.2 LBS SPT·300·24 
60V 10.00 5.00 SPT·300·30 
- 1.36 - SPT·300·220 

48V 14.58 7.29 SPT·350·24 
60V 11.66 5.38 4.5x 2.4 SPT·350·30 
66V 10.60 5.30 5.8 LBS SPT·350·33 
76V 9.21 4.60 SPT·350·38 
- 1.59 - - SPT·350·220 

60V 13.33 .6.66 SPT·400·30 
66V 12.12 6.06 5.2><2.1 SPT·400·33 
76V 10.52 5.26 6.1 LBS SPT·400·38 
- I.Bl - - SPT·400·220 

60V 18.33 9.16 SPT·550-30 
66V 16.66 8.33 5.5 x 2.4 SPT·550·33 
76V 14.47 7.23 8.5 LBS SPT·550·38 
- 2.50 - - SPT·550·220 

Transformer Technologies Inc. 52 Putnam Street, Mt. Vernon, N.V. 10550 • 914-668-1600 • FAX 914-668-4794 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2453 



TRANSFORMERS 5600 

~ Ulveco 
Custom Designed Toroida/s 
• UL/CSA certified-custom made toroidal 

transformers 
• Quick response to design inquiries 
• Computer aided programs provide quick solutions 
• Rapid delivery of low cost prototype samples 
• Wide choice of mounting arrangements 
• 20 VA to 10,000 VA 
Over 90% of our output is for custom designs. Because they require no elaborate 
production tools and are individually wound, loroldallransformers are particularly 
sulled 10 cuslom designs. 
Take advantage of our cuslom design service al no obllgallon. Our experts can 
become part of your power supply design group. We'll show you how you can optimize 
your product's appearance and performance without increasing cost. 
Our interactive computer aided design facilities enable us to optimize designs for 
either AC or DC loads. 

Toroidal Power Transformers 
Low Weight 
Typically 50% lighter than traditional stacked lamination transformers. 

Small Size 
Low height profile allows slim, compact design of electronic equipment. 

Flexible Dimensions 
The Ulveco Toroidal Power Transformer can be "modeled" to fit very limited spaces and 
still conform to your electrical requirements. 
Easy To Mounl 
Just one center screw easily and quickly mounts the Ulveco Toroidal Power Trans
former to the chassis. 

Low Magnetic Straylleld 
No air gap and with primary and secondary windings evenly spread around the core, 
resulting in a very low radiated magnetic field. 

Low Mechanical Hum 
A single continuous strip of steel tightly wound into a roll results in a very solid and 
stable unit. No loose parts to buzz. 
Small No Load Losses 
Ulveco Toroidal PowerTransformers can reduce open circuit power by90% compared 
to traditional stacked lamination transformers. 

Ulveco Is Dedicated To Product Quality" Customer Service. 
Experience 
With over twenty-five years of dedication to product ex
cellence and quality, Ulveco enjoys the position of world 
leader in the design and manufacture of toroidal power 
transformers and inductors. We know Ulveco has been 
successful because of two key company philosophies: 

-A strong belief that our quality standards will drive us to 
success 

-A commitment to unequaled customer service 

Quality-UL Br CSA Approved 
ULVECO is certified as a manufacturer of "Recognized" 
transformers for various configurations for class A (105°C) 
to class H (180°C). Every single transformer that we make 
is tested before delivery. 

Customer Service 
ULVECO's engineering and sales office, located in Hous
ton, Texas, is staffed with experienced transformer design
ers using proprietary software programs for optimal 
designs. 

For further information, please contact Ulveco, Inc., 1-800-527-7042 or our local sales representative in your area: 

New England (617) 551-0500 FAX (617) 762-7106 Florida (407)660-9600 FAX (407) 660-9091 
New England (603) 437-1245 FAX (603) 434-8364 California (South) (818) 445-9728 FAX (818) 445-5019 
Connecticut (203) 673-3019' FAX (203) 675-8681 California (South) (619) 286-3633 FAX (619) 489-8167 
Ontario (416) 250-6683 FAX (416) 250-6684 California (North) (408) 244-2200 FAX (408) 244-3058 
Montreal (514) 276-4477 FAX (514) 276-3646 Oregon (503) 277-1761 
Metro NY (516) 681-3155 FAX (516) 932-3975 Washington (206) 524-5170 
NJ, PA DE (215) 524-8080 FAX (215) 524-8082 Colorado (303) 660-8750 
AL, MS, TN (205) 539-4411 FAX (205) 539-4412 Minnesota (612) 338-3475 
Calgary (403) 255-0294 FAX (403) 287-0550 Georgia (404) 455-0405 
British Columbia (604) 589-8595 FAX (604) 581-8288 Wisconsin (414) 242-6800 

QUALITY IS AN ULVECO TRADITION 
Ulvecolnc. 10401 Westofflce Drive, Houston, TX 77042 • Tel.: 1-800·527-7042 

. A·2454 For manufacturers' sales offices, see yellow pages 

FAX (206) 524-0402 
FAX (303) 660-8752 
FAX (612) 338-6048 
FAX (404) 457-7359 
FAX (414) 242-6816 

FAX (713) 977-5031 

EEM 1991 



5600 TRANSFORMERS 5600 

~ Ulveco 
Standard Toroidals 

We a/so carry a line of UL 
and CSA recognized off 
the shelf transformers for 
117V/60 Hz from 18VA to 
1,000 VA. 

Transformer Data, 
Standard Off-The-Shelf 
Toroidals 

Nominal Secondary Secondary 
Power Voltage Current 
VA VAC AAC 

15 2x6 1.25 
2x9 0.83 
2x 12 0.62 
2x 15 0.50 
2x 18 0.42 
2x22 0.34 

30 2x6 2.50 
2x9 1.67 
2x 12 1.25 
2x 15 1.00 
2x 18 0.83 
2x22 0.68 

50 2x6 4.2 
2x9 2.8 
2x 12 2.1 
2x 15 1.7 
2x 18 1.4 
2x22 1.1 
2x24 1.0 

95 2x9 5.3 
2x 12 3.9 
2x 15 3.2 
2x18 2.6 
2x22 2.2 
2x24 2.0 
2x28 1.7 
2x30 1.6 

140 2x12 5.8 
2x15 4.7 
2x18 3.9 
2x22 3.2 
2x24 2.9 
2x28 2.5 
2x30 2.3 
2x 117 0.6 

185 2x 12 7.7 
2x15 6.2 
2x 18 5.1 
2x22 4.2 

Size 
Weightlbs. 

2.5x 1.3 
.07 
*8 

3.0x 1.5 
1.1 
*10 

3.2x 1.4 
1.6 
*10 

3.9x1.5 
2.2 
1/4" 

3.9x1.9 
3.0 
1/4" 

4.5x1.9 
4.0 
1/4" 

- Available from stock - Dual isolated secondaries 
- UL and CSA Recognized - Power rating 15VA to 990VA 
-2 x 117 Volt, 50/60 Hz primary 
Our inventory of off-the-shelf toroidal transformers has been refined by years 
of experience in satisfying the requirements of engineers and designers for 
breadboards, prototypes, and short production runs. 

Series AA 5 XXXX·YYY 
Dual (2) 117 Volt, 50/60 Hz primaries to be connected in series or parallel. UL 
recognized and CSA certified. 

Mounting 
Supplied with one metal mounting disk and two rubber washers for simple, 
inexpensive one hole, one screw mounting. 

Leads 
Each winding is terminated with 10 inch insulated "flying leads" stripped at 
1/4". Secondaries may be connected in series or parallel. Primary leads 
are double insulated. 

Type No. Nominal Secondary Secondary Size Type No. 
Power Voltage Current Weightlbs. 
VA VAC AAC 

AA50152-006 185 2x24 3.9 AA51852-024 
AA50152-009 2x28 3.3 AA51842-028 
AA50152-012 2x30 3.1 AA51852-030 
AA50152-015 2x 117 0.8 AA51852-117 
AA50152-018 
AA50152-022 240 2x 15 8.0 4.5x2.1 AA52402-015 

2x18 6.7 4.8 AA52402-0 18 
AA50302-006 
AA50302-009 
AA50302-012 
AA50302-015 

2x24 5.0 1/4" AA52402-024 
2x30 4.0 AA52402-030 
2x38 3.2 AA52402-038 
2x 117 1.0 AA52402-117 

AA50302-018 
AA50302-022 300 2x 15 10.0 4.6x2.6 AA53002-015 

2x18 8.3 5.7 AA53002-018 

AA50502-006 
AA50502-009 
AA50502-012 
AA50502-015 

2x24 6.2 1/4" AA53002-024 
2x30 5.0 AA53002-030 
2x38 3.9 AA53002-038 
2x 117 1.3 AA53002-117 

AA50502-018 
AA50502-022 
AA50502-024 

375 2x 18 10.4 5.4x2.0 AA53752-018 
2x24 7.8 6.7 AA53752-024 
2x30 6.3 1/4" AA53752-030 
2x38 4.9 AA53752-038 

AA50952-009 2x 117 1.6 AA53752-117 
AA50952-012 
AA50952-015 460 2x24 9.6 5.4x2.6 AA54602-024 
AA50952-018 2x30 7.7 7.9 AA54602-030 
AA50952-022 2x38 6.0 1/4" AA54602-038 
AA50952-024 2x 117 2.0 AA54602-117 
AA50952-028 
AA50952-030 625 2x24 13.0 5.5x3.2 AA56252-024 

2x30 10.4 9.5 AA56252-030 
AA51402-012 
AA51402-015 
AA51402-018 

2x33 9.5 114" AA56252-033 
2x38 8.2 AA56252-038 
2x117 2.7 AA56252-117 

AA51402-022 
AA51402-024 
AA51402-028 
AA51402-030 
AA51402-117 

800 2x24 16.7 6.4x2.7 AA58002-024 
2x30 13.3 12.3 AA58002-030 
2x38 10.5 5/16 " AA58002-038 
2><48 8.2 AA58002-048 
2x117 3.4 AA58002-117 

AA51852-012 
AA51852-015 
AA51852-018 
AA51852-022 

990 2x24 20.6 6.5x3.0 AA59902-024 
2x42 11.8 15,2 AA59902-042 
2x55 9.0 5/16 " AA59902-055 
2x117 4.2 AA59902-117 

Utvecolnc. 10401 Westoffice Drive, Houston, TX 77042 • Tel.: 1-800-527-7042 • FAX (713) 977-5031 

EEM 1991 For manufacturers' sales offices, see yellow pages A·2455 



5600 I TRANSFORMERS 5600 

~ Ulveco 
Custom Designed Toroida/s 
The Design Process 
Our Computer Aided Design System, based upon years 
of experience, processes customer furnished data and 
presents our designers with several alternative solutions 
for electrical and mechanical dimensions, and a speci
fication is assembled. In some cases the speCification is 
forwarded to the customer for review, in others, proto
type design is begun immediately. 

Prototype Design 
Initial prototypes are designed according to our gen
eral procedure based upon UL 1411,506 and 544, as 
applicable, as well as CSA 22.2, No. 66. Every effort is 
made to fit the prototype design into our standard man
ufacturing process, but, when necessary, engineering 
and manufacturing cooperate to find new ways to solve 
customer's problems. 

General Data 
Custom Designed 
Toroidals 

Nominal Copper Core 

-. 
10" 

Q 
I\V/ 

A 

Disk Mounting 

Dimensions 
Power Losses2) Losses A B Weight 
(VA) (W) (w) inch inch Ib 

15( 18)'} 3.0 0.20 2.5 1.3 0.7 
30( 36) 5.8 0.25 3.0 1.5 1.1 
50( 60) 8.6 0.45 3.2 1.4 1.6 
80 ( 95) 12.0 0.60 3.9 1.5 2.2 

120 ( 145) 16.0 0.90 3.9 1.9 3.0 
160( 190) 19.0 1.20 4.5 1.7 3.8 
225 ( 270) 20.0 1.40 4.5 2.0 4.9 
300 ( 360) 22.0 1.70 4.6 2.6 5.7 
400 ( 480) 27.0 2.00 5.4 2.0 6.5 
500 ( 600) 31.0 2.40 5.4 2.4 8.0 
625 ( 750) 36.0 3.10 5.5 3.2 9.5 
800 ( . 960) 45.0 3.80 6.4 2.7 12.3 
990 ( 1200) 45.0 4.70 6.4 3.0 16.0 

1100 ( 1320) 45.0 6.50 6.4 3.3 17.0 
1300( 1560) 60.0 5.70 8.0 2.6 20.0 
1600 ( 1920) 62.0 7.10 8.0 3.0 23.0 
1900 ( 2280) 65.0 8.50 8.0 3.4 26.0 
2200 ( 2640) 73.0 8.10 8.9 3.3 29.0 
2500 ( 3000) 79.0 9.70 8.9 3.5 33.0 
2800 ( 3360) 89.0 11.00 9.8 3.1 35.0 
3200 ( 3840) 91.0 11.00 9.8 3.5 42.0 
3700 ( 4440) 93.0 15.00 9.8 3.9 46.0 
4400 ( 5280) 112.0 17.00 11.2 4.3 53.0 
5000 ( 6000) 112.0 20.00 1{2 4.7 62.0 
6300 ( 7560) 130.0 27.00 12.4 4.7 76.0 
8000 ( 9600) 140.0 28.00 13.4 4.7 88.0 

10000 (12000) 140.0 39.00 13.4 5.9 120.0 

The values given are typical values. 
'} Values within parenthesis are for 60Hz operation only. 
2} Copper losses at 25°C ambient temperature and full load. 

Prototypes 
Prototypes are built and extensively tested, usudllywithin 
a few days, by our regular production and inspection 
departments. After additional engineering tests for con
formity to design specifications and safety aQency 
requirements, the prototypes are shipped with their indi
vidual test reports. Our customers are encouraged both 
to bench test the transformers and to test them in the end 
equipment. We discuss and process modifications and, 
when necessary, furnish new prototypes. In most cases, 
the design is covered by our existing safety agency rec
ognition/certification. In the few instances not covered, 
we will work closely with the agencies involved until the 
toroids are accepted. . 

Questions? Call 1·800·527·7042 

A 
inch 

2.6 
3.1 
3.5 
3.9 
3.9 
4.8 
4.8 
4.8 

--r 
10" 

--'-

TD-Capsule 

Dimensions 
B Weight 
inch Ib 

1.65 0.8 
1.65 1.2 
1.65 1.8 
1.65 2.4 
2.05 3.1 
1.B5 3.B 
2.25 4.9 
2.65 5.8 

Flange Mounting 

A 
inch 

3.9 
4.7 
4.7 
4.7 
5.7 
5.7 
5.7 
6.9 
6.9 
6.9 
8.3 
B.3 
8.3 
9.3 
9.3 

10.2 
10.2 
10.2 
11.6 
11.6 
13.8 
13.8 
13.8 

Dimensions 
B Weight 
inch Ib 

3.6 
5.1 
6.0 
6.9 
8.7 

10.0 
12.0 
14.0 
17.0 
19.0 
22.0 
24.0 
29.0 
33.0 
37.0 
40.0 
46.0 
51.0 
59.0 
68.0 
82.0 
97.0 

2.8 
2.7 
3.1 
3.5 
3.3 
3.7 
4.2 
3.9 
4.3 
4.6 
3.9 
4.3 
4.7 
5.1 
5.3 
4.9 
5.3 
5.7 
6.1 
6.5 
6.5 
6.5 
7.7 130.0 

QIIALITY IS AN ULVECO TRADITION .. 
UfETJ!I£ WARllANTY 

Ulvecolnc. 10401 Westoffice Drive. Houston. TX 77042 • Tel.: 1-800-527-7042 • FAX (713) 977-5031 
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5600 TRANSFORMERS 5600 

~ Ulveco 
Specify Your Own Toroidal 

Company ___________________ Date _______ _ 

Contact Name _____________ _ 

Address ___________________ Telephone ______ _ 

City __________ State _____ Zip _____ FAX ______ _ 

Application ____________________________ _ 

Customer PIN __________ Quote on: 1 10 25 50 100 250 500 1000 

Estimated Power Out Expected Duty Cycle (%) Ambient Temp. °C 

Max Temp Rise °C AC Line Voltages 100 115 120 200 220 230 240 Other __ 

Line Frequency (Hz) Thermal Protection: resettable single-shot Temp °C 

Dimensional Restrictions: Max Diameter Max Height (inch or mm) 

Preferred Mounting Configuration: Disk Td Cap Center Potted Flange or "t:' Bracket 

Lead Type: Self or Stranded Safety Agency Considerations: UL CSA IEC VDE Other __ 

Length Color Length 

Rect 

_Volts Cap __ 

Length Color 

Length Color 

Rect 

_Volts Cap __ 

Length Color 

Length Color Color 

Rect 

_Volts Cap __ 

Length Color 

Length Color Color Len th 

Rect 

_Volts Cap __ 

Length Color 

Electrostatic Screen (2mil) l • _ .J I.-Magnetic Shield 
Medical Shield (Smil) L _____ ..J 

Ulvecolnc. 10401 Westofftce Drive, Houston, TX 77042 • Tel.: 1-800-527-7042 • FAX (713) 977-5031 

'EEM 1991 For manufacturers' sales offices. see yellow pages A·2457 
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VERNITRON 
CORPORATION 

AlE MAGNETICS DMSION 
2801 72nd St. N. • St. Petersburg, FL 33710 

(813) 347-2181 • FAX: (813) 347-3881 

TRANSFORMERS 
Wide Band Transformers 
AlE Magnetics offers thousands of existing designs of 
impedance matching wide band transformers. These 
miniature transformers are ideal for coupling and impedance 
matching over a frequency range from audio to several 
megahertz. The units feature printed circuit and axial 
lead designs. 

TYPICAL APPLICATIONS 
• LOW POWER CIRCUITS· COMMUNICATIONS 
EQUIPMENT • INDUSTRIAL CONTROLS· ANALOG 
MONITORING EQUIPMENT· TEST EQUIPMENT 
·,F·RF 
FEATURES 
• MINIATURE SIZE· WIDE FREQUENCY RESPONSE 
• LOW DISTORTION· LOW PHASE SHIFT· UP TO 
1 WATT RATING 

Pulse Transformers .•• Bobbin & Sleeve and Toroidal 
AlE Magnetics has developed two distinct categories of pulse 
transformers. For transfer of maximum pulse power with 
volt-microsecond products ~ 10, excellent pulse reproduc
tion, lowest leakage inductances and high inductance values, 
our unique bobbin and sleeve constructions are used. Our 
toroidal construction is limited to low volt-microsecond 
products s; 10, very low DC bias current; and less than 50% 
duty cycles. This type of transformer is widely used in digital 
equipment for isolation and voltage transformation. 

TYPICAL APPLICATIONS 
• MULTIVIBRATORS· ONE-SHOT OSCILLATORS 
• BLOCKING OSCILLATORS· VOLTAGE 
TRANSFORMATION • ISOLATION 
FEATURES 
• MAXIMUM PULSE POWER· HIGH INDUCTANCES 
• LOW LEAKAGE INDUCTANCES· SMALL PACKAGE SIZE 

Balun Transformers 
AlE Magnetics offers a standard series of common-mode 
line chokes in a wide range of current and inductance 
values. These chokes are used to reduce the AC line 
conducted interference which is produced by switching 
power supplies with switching frequencies of 10KHz 
or greater. 

TYPICAL APPLICATIONS 
• DATA COMMUNICATIONS· TELECOMMUNicATIONS 
FEATURES 
• DESIGNED TO MEET VDE, IEC, UL, CSA • WIDE 
RANGE OF CURRENT RATINGS AND INDUCTANCES 
AVAILABLE· 3750 VRMS ISOLATION BETWEEN 
WINDINGS· COST-EFFECTIVE DESIGN· LOW 
INTERWINDING ·CAPACITANCE 

Modem Transformers 
AlE Magnetics offers an extensive line of modem trans
formers including. units for private line transmission at 
56,000 bits per second. 

TYPICAL APPLICATIONS 
• DATA COMMUNICATIONS· TELECOMMUNICATIONS 
FEATURES 
• LARGE SELECTION· COST-EFFECTIVE DESIGN 
• LOW DISTORTION 

Low Profile Modem Transformers 
AlE Magnetics has designed and developed a line of very 
low profile transformers for voice or data communication 
for use on voice grade telephone lines. They have a 
maximum height of .400" and occupy only 1.0 square inch 
of circuit board space. Two types of units were designed; 
one to carry 5 inA dc unbalance current, the other 
o mA dc. Longitudinal balance is better than 60 dB over 
the operating frequency range of 300 Hz to 3500 Hz. 

TYPICAL APPLICATIONS 
• DATA COMMUNICATIONS· TELECOMMUNICATIONS 
FEATURES 
• MINIATURE SIZE· COST-EFFECTIVE DESIGN 
• LEVEL: -15 dBm to +7 dBm· VOLTAGE 
BREAKDOWN: 1500 VAC MIN • LONGITUDINAL 
BALANCE: 60 dB MIN (MEASURED ON A WILCOM 
T-207 TEST SET)· DISTORTION: 0.5% max. 

SCR Transformers 
AlE Magnetics manufactures a broad line of SCR transformers 
for Commercial and industrial applications where fast rise 
time and efficient energy transfer are desired. Series 306 
and 314 meet all applicable requirements of Underwriters 
Laboratory and Canadian Standards Association for line 
isolation up to 550v and temperature ambients of -55°C to 
+105°C. Our Series 326 is a commercial grade designed for 
application in typical industrial conditions. between -30°C 
and +85°C. 

TYPICAL APPLICATIONS 
Numerous SCR circuit applications utilizing transformer 
coupling are given in the GE,· Westinghouse, and 
Motorola SCR handbooks, as well as application notes 
from all of the leading SCR manufacturers. Contact AlE 
for the recommended transformer for optimum per
formance in any of these circuit applications. 
FEATURES 
• FAST RISE TIME· LOW DC RESISTANCE· HIGH ET 
• HIGH DIELECTRIC· SMALL SIZE 

A·2458 For manufacturers' sales offices, see ·yellow pages EEM 1991 
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TRANSFORMERS 5600 

TRANSFORMERS & INDUCTORS 

TYPE 11Z TRIGATEID PULSE TRANSFORMERS 
• Designed for low cost SCR triggering applications 

including motor speed controls, heater controls and 
incandescent lighting controls. 

• Choice of flexible lead and printed circuit mounting 
constructions. 

• Balanced pulse characteristics and energy transfer from 
the primary to secondary and tertiary windings. 

Lp LI Cc 
Part Turns 

~H ~H pF 
Number Ratio 

Min. Max. Max. 
llZ12 1:1 200 3 800 
l1Z13 1:1:1 200 3 800 
llZ14 2:1 1000 10 1300 
llZ15 2:1:1 1000 15 1300 
llZ16 5:1 5000 1500 400 

• Minimum saturation effect to allow operations where 
increased pulse widths are required. 

• Fast pulse rise time and increased current capability to 
prevent SCR failure. 

• Increased energy transfer efficiency. 
• Operating Temperature: -10°C to + lOoC 

OCR Dielectric A-C Line 
Test @ 60 Cy Voltage @ 60 Cy 

OHM Vrms Vrms Case 
Style 

Max. Min. Max. 
1.5-1.5 1600 240 1 
2·2-2 1600 240 2 
10-2 1600 240 1 
10·2·2 1600 240 2 
19-3 1600 240 1 

TYPE 11Z PRINTED CIRCUIT BOARD DES/GNS/ 
THERMOPLASTIC SHEATH 

llZ2000 1:1 200 3.0 800 1.5-1.5 1600 240 3 
llZ2oo1 1:1 1000 12.0 2000 8-8 1600 240 3 
llZ2oo2 1:1 5000 15.0 3500 18·18 1600 240 3 
l1Z2003 2:1 1000 10.0 1300 10·2 1600 240 3 
l1Z2004 5:1 5000 1500 400 19·3 1600 240 3 
llZ2100 1:1:1 200 3.0 800 2-2-2 1600 240 4 
llZ2101 1:1:1 1000 12.0 2000 10·10-10 1600 240 4 
llZ2102 1:1:1 5000 15.0 3500 2-27-27 1600 240 4 
llZ2103 2:1:1 1000 15.0 1300 10·2·2 1600 240 4 
llZ2104 5:1:1 5000 1500 400 20-4-4 1600 240 4 
llZ2200 1:1 200 5.0 500 3-3 2500 550 3 
llZ2201 2:1 1000 16.0 1300 10-5 2500 550 3 
l1Z2300 1:1:1 200 5.0 500 5-5·5 2500 550 4 
llZ2301 2:1:1 1000 20.0 1300 40·20·20 2500 550 4 

TYPE 11Z PRINTED CIRCUIT BOARD DESIGN/PRE-MOLDED CASE 
• Superior moisture protection under conditions of high 

humidity. 
• Mechanical and electrically interchangeable with 11 Z 

l1Z3000 1:1 200 3.0 800 
llZ3001 1:1 1000 12.0 2000 
llZ3002 1:1 5000 15.0 3500 
llZ3003 2:1 1000 10.0 1300 
l1Z3004 5:1 5000 1500 400 
llZ3100 1:1:1 200 3.0 800 
llZ3101 1:1:1 1000 12.0 2000 
llZ3102 1:1:1 5000 15.0 3500 
llZ3103 2:1:1 1000 15.0 1300 
llZ3104 5:1:1 5000 1500 400 
llZ3200 1:1 200 5.0 500 
llZ3201 2:1 1000 16.0 1300 
l1Z3300 1:1:1 200 5.0 500 
llZ3301 2:1:1 1000 20.0 1500· 

2000 series having the corresponding last digits in the 
part number. 

• Underwriter Laboratories recognized. 

1.5·1.5 1600 240 5 
8·8 1600 240 5 
18-18 1600 240 5 
10-2 1600 240 5 
19-3 1600 240 5 
2·2-2 1600 240 6 
10-10-10 1600 240 6 
27-~7-27 1600 240 6 
10-2-2 1600 240 6 
20-4-4 1600 240 6 
3-3 2500 550 5 
10-5 2500 550 5 
5-5-5 2500 550 6 
40-20-20 2500 550 6 

TYPE 12Z SCR TIRGGER TRANSFORMERS IN PRE-MOLDED CASE 
• Designed specifically for industrial and military SCR 

triggering applications 
• Epoxy encapsulated in a small pre-molded case gives 

superior humidity resistance. 
• Provide low-noise operation of high power SCR 

resonant inverters. 

Turn Primary' 
Ratio Inductance 

Part 
Number mH 

±5% Min. 
12Z'903 1:1:1 0.7 
12Z4906 1:1 4.8 
12Z4923 1:1 0.7 
12Z4932 1:1:1 4.8 

'Test Frequency al10 KHz 
"Test Frequency 31130 KHz 

Primary 
El-Rating 

V~S 

Min. 
60 

110 
60 

110 

PrIlSec" 
CC 
pF 

Max. 
25 
50 
25 
50 

• Meet design requirements of most sine wave inverter 
circuits. 

• Operating Temperature: -55°C to + 125°C 
• Peak Working Voltage: 10,000 Megohms Per 

MIL-STD-202, Method 302 
• Dissipation Rating: 0.3 Watts at + 25°C 

Pri/Sec" Primary Secondary Dieleclrlc 
LL DCR DCR Test 
~H DHMS DHMS Vrms 

Max. Max. Max. Min. 
300 6.5 6.5 2200 
20 3.0 3.5 2200 

350 5.5 5.5 2200 
20 5.0 6.0 2200 

Schematic 
Fig. 

1 
2 
2 
3 

VITEC ELECTRONICS CORP. 18530 W. ROOSEVELT AVE. I VISALIA, CA 932911 TEL (209) 651-15351 FAX (209) 651-1538 
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TRANSFORMERS 

TRANSFORMERS & INDUCTORS 

TYPE 13Z SCR TRIGGER TRANSFORMER 
• Meet design requirements of most sine wave inverter • Low interwinding capacitance. 

circuits. 
. • High ET-Ratings. 

• Average Power Rating: 2 Watts 
• Peak Pulse Voltage: 100 to 300 Volts 

• High dielectric strength capability. • Insulation Resistance: 10,000 Megohms 
• Fast rise time. 

Turn Primary* Primary PrllSac PrUSac Primary Sacondary Dlalectrlc 
Ratio Inductance ET-Ratlng CC LL OCR OCR Tast 

Pari OHMS OHMS Number mH V!'I pF ~H Vnns 
±5% Min. Min. Max. Max. Max. Max. Min. 

1311000 1:1 0.2 180 24 3.2 1.4 1.5 1600 
1311001 1:1 1.0 360 30 15.0 2.8 3.1 1600 
1311002 1:1 5.0 866 36 64.0 6.0 7.5 1600 
1311003 2:1 0.2 180 24 5.0 1.4 0.9 1600 
1311004 2:1 1.0 360 30 13.0 2.8 1.8 1600 
1311005 2:1 5.0 866 36 65.0 6.0 3.6 1600 
1311006 1:1:1 0.2 180 30 5.0 1.4 1.5 1600 
1311007 1:1:1 1.0 360 36 12.0 2.8 3.6 1600 
1311008 1:1:1 5.0 866 42 80.0 6.0 7.2 1600 
1311009 2:1:1 0.2 180 30 4.1 1.4 1.0 1600 
1311010 2:1:1 1.0 360 36 30.0 2.8 2.0 1600 
1311011 2:1:1 5.0 866 42 80.0 6.0 3.8 1600 
1311013 1:1 0.2 290 30 6.2 1.4 1.5 2400 
1311014 1:1 1.0 700 36 26.0 3.0 3.2 2400 
1311015 1:1 5.0 1500 62 130.0 6.3 7.0 2400 
1311016 2:1 0.2 290 30 8.9 1.4 1.0 2400 
1311017 2:1 1.0 700 36 24.0 3.0 2.0 2400 
1311018 2:1 5.0 1500 42 125.0 6.3 4.0 2400 
1311019 1:1:1 0.2 290 34 4.7 1.4 1.5 2400 
1311020 1:1:1 1.0 700 40 25.0 3.0 3.3 2400 
1311021 1:1:1 5.0 1500 46 174.0 6.3 7.5 2400 
1311022 2:1:1 0.2 290 34 6.0 1.4 1.0 2400 
1311023 2:1:1 1.0 700 40 27.0 3.0 2.0 2400 
1311024 2:1:1 5.0 1500 46 160.0 6.1 4.0 2400 

:Test Frequency at 60H2 

TYPE 16Z PULSE TRANSFORMERS FOR GENERAL PURPOSES 
• Wide range of inductances for a variety of circuit 

applications. 
• Small physical size. 
• Flexible leads adaptable to PC board or axial lead 

mounting. 
• Low cost. 

Turn Primary Primary Rise 
Ratio Induelanca ET·Rallng Time 

Part 
~H V~S nS Number 

±5'11 Min. Min. Max. 
16Z5760 1:1:1 5000 25.0 10.5 
16Z5761 1:1:1 2000 16.0 8.2 
1615762 1:1:1 500 8.5 5.3 
16Z5763 1:1:1 200 5.0 4.2 
1615764 1:1:1 50 5.2 5.6 
1615765 1:1:1 20 3.2 4.1 
16Z5765 1:1:1 10 3.7 5.1 
1615767 2:1:1 5000 25.0 16.0 
1615768 2:1:1 2000 16.0 11.0 
1615769 2:1:1 500 8.5 5.6 
1615770 2:1:1 200 5.0 3.2 
16Z5772 2:1:1 20 5.8 7.5 
1615777 3:1:1 200 5.0 3.6 
1615779 3:1:1 20 3.2 2.7 
16Z5782 4:2:1 2000 16.0 13.0 
1615783 4:2:1 500 8.5 4.7 
16Z5784 4:2:1 200 5.0 3.7 
1618270 1:1' 2000 16.0 8.2 

. 1618271 1:1' 500 8.5 5.3 
16Z8272 1:1' 200 5.0 4.2 
16Z8273 1:1' 50 5.2 5.6 
16Z8274 1:1' 20 3.2 4.1 
16Z8275 1:1' 10 3.7 5.1 
1618276 2:1 ' 2000 16.0 11.0 
1618277 2:1 ' 500 8.5 5.6 
1618278 2:1 ' 200 5.0 3.2 
16Z8279 2:1 ' 50 5.2 5.2 
16Z8280 2:1 ' 20 5.8 7.5 
16Z8281 2:1 ' 10 3.7 4.5 

Center Taped, 80lh Primary and Secondary Windings. 

• Operating Temperature: -20°C to + 105°C 
• Peak Pulse Voltage: 100 Volts 
• Insulation Resistance: 10,000 Megohms 
• Average Power Rating: 500 mW 
• Dissipation Rating: 150 mW 
• Dielectric Test Voltage: 500 VDC 

PriiSee PrilS .. Primary Secondary Tertiary 
CC LL DCR DCR DCR 
pF ~H OHMS OHMS Vrms 

Max. Max. Max. Max. Min. 
60 1.3 3.9 3.9 3.9 
37 0.8 2.5 2.5 2.5 
32 0.4 1.3 1.3 1.3 
18 0.3 0.9 0.9 0.9 
18 0.5 1.3 1.3 1.3 
21 0.4 0.9 0.9 0.9 
22 0.5 0.9 0.9 0.9 
33 3.6 3.9 2.0 2.0 
19 1.8 2.5 1.4 1.4 
11 1.1 1.3 0.7 0.7 
8 0.8 0.9 0.5 0.5 

12 1.5 1.3 0.8 0.8 
7 1.1 0.9 0.4 0.4 
6 1.3 0.9 0.4 0.4 

20 2.5 2.5 1.4 0.8 
13 0.9 1.4 0.8 0.5 
8 0.8 0.9 0.5 0.4 

37 0.8 2.5 2.5 
32 0.4 1.3 1.3 -
18 0.3 0.9 0.9 -
18 0.5 1.3 1.3 -
21 0.4 0.9 0.9 -
22 0.5 0.9 0.9 -
19 1.8 2.5 1.4 -
12 1.2 1.4 0.8 -
8 0.8 0.9 0.5 -

12 1.3 1.3 0.7 -
12 1.5 1.3 0.8 -
9 1.5 0.9 0.5 -

VITEC ELECTRONICS CORP. /8530 W. ROOSEVELT AVE. / VISALIA, CA 93291/ TEL (209) 651-1535/ FAX (209) 651-1538 
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18 
18 
18 
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2A 
2A 
2A 
2A 
2A 
2A 
2B 
28 
2B 
2B 
2B 
28 

Sch. 
Fig. 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
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TRANSFORMERS 5600 

ISOLATION TRANSFORMERS FOR LOCAL AREA NETWORK 

FOR ETHERNET APPLICATIONS 

° Low profile automatic insertable 
• IEEE 802.3 (10 Base 2. 10 Base 5) and ECMA 

compatible 
• High isolation voltage to meet international safety 

requirement for local area network 
• Fast rise time 
• Low cost 

PART TURN PULSE(l) PRIMARY 
NUMBER RATIO INDUCTANCE ET·RATING 

CASE STYLE ~H V·~H 

1 2 ±5'11 ±2Dlfo MIN. 

1424500 2424105 1:1 35 1.8 

14Z4501 24Z41 08 1:1 50 2.2 

14Z4502 24Z41 07 1:1 75 2.4 

14Z4503 24Z41 08 1:1 100 2.5 

14Z4504 24Z41 09 1:1 150 3.0 
NOTES: 

RISE PRI/SEC PRI/SEC 
TIME (2)" CC LL 

nS pF ~H 

MAX. MAX. MAX. 

3.5 8 0.25 

3.5 9 0.25 

3.5 10 0.25 

3.5 10 0.25 

3.5 12 0.25 

(1) PULSE INDUCTANCE. measured at 1 volt and 0.4 ~Sec. at a PRR of 1 Khz. 
(2) RISE TIME measured in 78 OHM system. 

STYLE 1 I(Xl ---.I (3) DIELECTRIC TEST of 2KV is between PRI & SEC and from coils to coils. 

FOR STARLAN APPLICATIONS 
• Designed for HUB and NODE use. 
• IEEE 802.3 (1 Base 5) compatible. 

+F1rMAX -I 
MAX ..L 

T ;,: 
MIN MIN 

_L 

PRIMARY 
OCR 

OHMS 
MAX. 

0.3 

0.3 

0.3 

0.4 

0.5 

• High isolation voltage to meet international safety 
requirement for local area networks. I-. 4(Xl -l'\AWC #l4 

I MAX-I • Alternate packages may be available. 

PART TURN PULSE (1) PRIMARY RISE PRI/SEC PRI/SEC PRIMARY DIELECTRIC 
NUMBER RATIO INDUCTANCE ET-RATING TIME CC LL 

mH V·~H nS pF ~H 

±5% +20% MIN. MAX. MAX. MAX. 

16Z4352 1:1 2.5 20 100 25 8 

16Z4552 1:1 2.5 20 25 40 1.1 

24Z4382 1:1 2.5 20 100 25 8 

24Z4582 1:1 2.5 20 25 40 1.1 

18Z4514 1:1:1 :1 (2) N/A N/A 30 0.3 
NOTES: 
(1) PURSE INDUCTANCE measured per test schematic at 3 volts and 3 sec. at a PRR of 1 KHz. 
(2) OPEN CIRCUIT SINE WAVE INDUCTANCE at 40 ~H Min. measured on Tek 130 LC Meter. 
(3) DIELECTRIC TEST of 2 KV is between PRI and SEC and from coil to coil in the 24Z Type. 
(4) Characteristics are for each coil. 

STYLE 1 

OCR 

OHMS 
MAX. 

1.0 

1.0 

1.0 

1.0 

0.06 

FOR TOKEN RING APPLICATIONS 
• Designed to meet Texas Instruments TMS380 Chipset 

requirements. 
• IEEE 802.5 compatible. 
• High isolation voltage to meet international safety 

requirement for local area network. 

q ----r 
4()() 

U 
120 

I- l()() -1"Awc #22 I • Low cost 

PART TURN INSERTION RISE CMRR RETURN 
NUMBER RATIO I LOSS (1) TIME (2) LOSS (3) 

dB nS dB dB 

+10/0 MAX. MAX. MIN. MIN. 

18Z4838 1:2:2:2 0.5 15 -60 20 

24Z4538 1:1:2:2 0.5 15 -60 20 

NOTES: 
(1) INSERTION LOSS is measured at 10 MHz. 
(2) COMMON MODE REJECTION RATIO is measured as common mode to differential at 1 MHz. 
(3) RETURN LOSS is measured at 5 MHz. 

TEST (3) 

Vrm. 
MIN. 

2000 

2000 

2000 

2000 

2000 

DIELECTRIC 

TEST (4) 

Vrm. 
MIN. 

500 

500 

DIELECTRIC 
TEST (3) 

Vrm. 
MIN. 

2000 

2000 

2000 

2000 

2000 

CASE 
STYLE 

1 

1 

2 (4) 

2 (4) 

3 

CASE 
STYlE 

1 

2 

(4) DIELECTRIC TESTof.500Vrms is betweenPIR&SEC and from winding to winding. It's also applied between coils for dual transformer version 
STYLE 2 1--' Type 24Z . 

. ,]~~ t '2 ~IIC" . ',bS 
'---lu1'7Ir°u-rr-rnrn-Ir"""'U""'l'r°ll 120 MIN 3

4
9 1IC','3 

1 ()()\AWG #24 --. .-..-3 
I---- MAX ---l 11 22 

'0' • '0'- 3()() L ::JIIC:: 
o 0 MAX 7:J C • • • • o-::::=...t.. 8 II '90 

I 700'OO -i t--~ ~ 1:1:2'2 
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Current 

Part 
AMP Number 
Typ. 

54P2891 1.8 
54P2892 3.5 
54P2893 6.0 
54P2894 2.6 

54P2895 3.2 
54P2896 5.2 
54P2897 7.5 

54P2911 1.8 

54P2912 3.5 
54P2913 6.0 
54P2914 2.6 
54P2915 3.2 

54P2916 5.2 
54P2917 7.5 

E 

VERTICAL STYLE 

© 
HORIZONTAL STYLE 

G LEAD DIA. 
(4 PLACES) 

l 0.200 
MIN. 
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Inductance 

mH 
Min. 

10 

3 

1 
16 

8 
4 

2 

10 

3 
1 

16 
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4 

2 

I 

T 
A 
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Vrms 

0.50 

0.20 

0.06 
1.00 

0.50 

0.20 

0.08 

0.50 

0.20 

0.08 
1.00 

0.50 

0.20 
0.08 
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TRANSFORMERS 5600 

TRANSFORMERS & INDUCTORS 

TYPE 54P EMI COMMON-MODE SUPPRESSION INDUCTORS 
• Designed for use in input filter circuits of switching 

power supplies 
• Low profile or vertical mounting for printed circuit 

mounting 
• Encapsulation materials meet UL 94 V-O 

. Gl~DDIA. 

nz. 
0.11. C.REEPAGE .r (4 PLAGS) 

SPACER I 

D ~ ~ru--itc:! -
LL l--· ~ B~ Jo E ,,~, L, -:J ." _ 0.200 

Leakage DCRI 
Induc:tance Winding 

~H OHM Case A B Style 
Max. Max. Max. Max. 

130 0.25 H 1.25 1.25 

35 0.06 H 1.25 1.25 

12 0.02 H 1.25 1.25 
180 0.16 H 1.52 1.52 

90 0.12 H 1.52 1.52 

45 0.04 H 1.52 1.52 

25 0.02 H 1.52 1.52 

130 0.24 V 1.15 0.55 

35 0.06 V 1.15 0.55 

12 0.02 V 1.15 0.55 

180 0.16 V 1.52 0.80 

90 0.12 V 1.52 0.80 

45 0.04 V 1.52 0.80 

25 0.02 V 1.52 0.80 

• Operating Temperature: -55°C to + 105°C 
• Inductance: measured at 1 KHz with no DC current 
• Rated current: continuous operating at any input 

voltage 
• Dielectric Strength: 1250 Vrms 
• Winding: Balun-wound to within 1% 

Dimensions 

C D E F G 
Max. Max. ±0.010 +0.010 ±0.005 
0.60 - 0.900 1.00 0.032 

0.60 - 0.900 1.00 0.032 

0.60 - 0.900 1.00 0.036 
0.80 - 1.083 1.28 0.032 

0.80 - 1.083 1.28 0.032 

0.80 - 1.063 1.28 0.036 

0.80 - 1.083 1.28 0.047 

1.15 0.45 0.400 0.80 0.032 

1.15 0.45 0.400 0.80 0.032 
1.15 0.45 0.400 0.80 0.036 

1.50 0.70 0.600 0.90 0.040 
1.50 0.70 0.600 0.90 0.040 

1.50 0.70 0.600 0.90 0.036 

1.50 0.70 0.600 0.90 0.047 

TYPE 55P HIGH CURRENT TOROID INDUCTORS 
• Designed for use in Switching Power Supplies, 

SCR or Triac Control Circuits 
• Printed Circuit Board Mounting 
• Pre-tinned Leads 
• Broad inductance and current rating 
• Low cost 
• Special values available upon request 

Indue· Rated 
OCR lance Currenl 

Part 
"H Amp. OHM 

Number 
±1D% Typ. Max. 

55P9231 50 1.5 .030 

55P9232 75 1.0 .045 
55P9233 100 1.0 .055 
55P9234 50 3.0 .035 
55P0235 75 2.5 .050 
.55P9236 100 2.0 .070 
55P9237 250 1.5 .155 
55P9238 50 4.5 .030 
55P9239 75 4.0 .035 

55P9240 100 3.0 .050 
55P9241 250 2.0 .090 
55P9242 500 1.5 .180 
55P9243 750 1.0 .250 
55P9244 50 7.0 .020 
55P9245 75 6.0 .025 
55P9246 100 5.0 .030 

55P9247 250 3.0 .070 

55P9248 500 2.0 .130 

55P9249 750 2.0 .170 
55P9250 1000 1.5 .220 

• Inductance: Measured at 1 KHz with no DC load 
• Rated current: A maximum 15% drop in 

inductance when rated current applied 
VB-Vertical style without tape 
HB-.Horizontal style without tape 
VT-Vertical style with tape 
HT-Horizontal style with tape 

Dimensions 

A B C D 
Nom Nom Nom Nom 

.62 .25 .50 .56 

.62 .25 .50 .56 

.62 .25 .50 .56 

.82 .32 .50 .75 

.82 .32 .50 .75 

.82 .32 .50 .75 

.85 .35 .50 .75 

1.10 .40 .50 1.02 

1.10 .40 .50 1.02 

1.10 .40 .50 1.02 

1.15 .40 .50 1.02 

1.15 .40 .50 1.05 

1.15 .40 .50 1.05 

1.30 .55 .75 1.15 

1.30 .55 .75 1.20 
1.30 .56 .75 1.20 

1.25 .56 .75 1.20 

1.30 .56 .75 1.20 

1.30 .60 .75 1.25 

1.30 .60 .75 1.20 

E 
±0.005 

.028 

.025 

.025 

.036 

.032 

.028 

.023 

.046 

.040 

.036 

.032 

.028 

.025 

.057 

.061 

.061 

.040 

.032 

.032 

.028 
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TRANSFORMERS 5600 

TRANSFORMERS & INDUCTORS 

TYPE 57P CURRENT SENSE INDUCTORS 

• Designed for use with switching power supplies TYPICAL APPLICATION CIRCUIT 
• Frequency range above 50 KHz 
• Epoxy encapsulated construction 
• Low cost VOUT 

PART SCHEMATIC TURNS INDUCTANCE INDUCTANCE DC RESISTANCE' TERMINATING 
NUMBER FIG. (1-3) TEST VOLJS (1-3) RESISTANCE 

mH VOLJ OHMS OHMS 

±iWo MIN. MAX. TVP. 
57P1686 1 50 5.0 0.50 0.70 50 

57P16B7 1 100 20.0 1.00 1.40 100 

57P16BB 1 200 BO.O 2.00 4.50 200 

57P1717 2 50 c.T. 5.0 0.50 0.70 50" 

57P1718 2 100 C.T. 20.0 1.00 1.40 100" 

57P1719 2 200C.T. BO.O 2.00 4.50 200" 

For voltage across terminating resistance of 1 volt per ampere. 
"For center taped units, terminating resistance for each half of winding is '12 the listed value. 

TYPE 57P CURRENT SENSE TRANSFORMERS j" 

vED"': • Designed for use with switching power supplies. 
• One turn primary furnished 
• Operating temperature to + 1 05°e 
• Frequency range above 20 KHz 
• Epoxy encapsulated construction 
• 3750 Vrms primary to secondary hipot 
• Low cost 

PART SCHEMATIC SECONDARY SECONDARY SECONDARY SECONDARY SECONDARY PRIMARY 
NUMBER FIG. TURNS INDUCTANCE INDUCTANCE DC Resislanc. TERMINATING' UNIPOLAR 

(1-3) TESTVOLJS (1-3) RESISTANCE RATING 

mH WLJ OHMS OHMS AMP "SEC 

±50/0 MIN. MAX. TVP. MAX. 

57P3586 1 50 5.0 0.50 0.70 50 150 

57P3587 1 100 20.0 lOO 1.40 100 300 

57P3588 1 200 80.0 2.00 4.50 200 600 

57P3617 2 50 C.T. 5.0 0.50 0.70 50" 150 

57P3618 2 100C.T. 20.0 lOO 1.40 100" 300 

57P3619 2 200 C.T. BO.O 2.00 4.50 200" 600 

'For voltage across terminating resistance of 1 volt per ampere. 
"For center tape~ units. terminating resistance for each half of winding is '12 the listed value. 
Peak sense current 20 ampere max. 

CUSTOM DESIGN CAPABILITY 
• VITEC has the custom capability to 

design and produce a wide range of 
magnetic components to your 
requirements. 

• Fast turn-around on custom samples 
and short run production quantities. 

• Equipped to perform full engineering 
support for applications. 

• Capable to meet UL, CSA & VDE, 
when required. 

CUSTOM PRODUCTS RANGE 
• POWER TRANSFORMERS 

50 Hz to 50KHz, VOltage-ampere 
rating up to 1000VA. Variety of 
mechanical packages. 

" 

• INDUCTORS 
Inductance ratings up to 10H, current 

• ratings to 60 Amps. Many different 
styles, including toroid, E core, pot 
core, and slug core, etc. 

... • TRANSFORMERS 

., Switching transformers, converter 
transformers, audio transformers and 
pulse transformers. 
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5600 TRANSFORMERS 5000 

call WILCO CORPORA TION for CUSTOM MAGNETICS 

WILCO CORPORATIONS' manufacturing plant is equipped with some of the most 
advanced machinery in the industry. This includes high precision computerized 
winding machines, printing machines, ovens, epoxy encapsulation, testing and 
measuring instruments. 

While WILCO CORPORATION manufactures many standard coils and transformers 
the mainstay of the company has come to be custom magnetics. Every day we 
wind toroidal power transformers, split bobbin transformers, switch mode power 
transformers, and s)Nitch mode power supply filter inductors to CUSTOMER 
SPECIFICATIONS. 

6451 Saguaro Ct. Voice (317) 293-9300 
Indianapolis, IN' 46268 FAX (317) 293-9462 

CALL OR FAX YOUR REQUIREMENTS TODAY! 

A·2464 ' For· manufacturers' sales offices, see yellow pages EEM 1991 



It pays to design 
telecoDl prOducts using 

a very rmeline. . 
Using the world's finest passive 

component line can make a big differ
ence to other lines. Like product lines. 
Like bottom lines. 

To the former, of course, Murata Erie 
brings an unquestionable assurance of 
superior performance, superior relia
bility. And that can't help but improve 
the latter. 

But the Murata Erie contribution 
goes much further. 

First, there are the significant bene
fits that come with finding a single 
source able to meet virtually any pas
sive component requirement. And we're 
discussing not only product types, bu! 
your needs for on-time delivery, in 
volume, as well. 

That's where multiple plants in 
North America and overseas help set 
Murata Erie apart from the rest. Where 
manufacturing capacity - exemplified 
by our routinely shipping 3.5 billion 
ceramic capacitors per month-can play 
an important role in productivity, in 
profitability. And both are enhanced by 
our extensive network oflocal distrib
utors, nearby sources for both product 
and dependable technical know-how. 

And speaking of technological exper
tise, it's well to remember who has 
more of it. And that, from the beginning, 
it's been Murata Erie setting the pace 
in electro-ceramic technology - the heart 
of an array of sub-technologies rang
ing from dielectrics to piezoelectrics. 

Write or call us today. When you 
have the facts, you'll see why leading 
telecom OEMs choose the Murata Erie 
passive component line. It's the one 
that helps move their lines-product 
and bottom-in the right direction . 

I!!I!jD ERiE I® 
MURATA ERIE NORTH AM ERICA 

2200 Lake Park Dr. 
Smyrna, GA 30080 
(404) 436-1300 

Dielectric Resonator.;, EMIIRFI Filter.; and Filter Connector.;, Ceramic Resonator.;, Gigaflls~ Ceramic Capacitor.;, Piezoelectric Speaker.;, Microphones and Alarms, Duplexer.;, Isolator.;, 
Inductor.;, Miniature Coaxial Connector.;, Trimming Potentiometer.;, Crystal , DR and SAW Oscillator.;, Ceramic Filter.;, Resistor Networks, Hybrid Circuits, LC Filter.;, Trimming Capacitor.; 


